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2. ITACIHIOPT PABOYEN ITPOT'PAMMBI YUYEBHOM
JUCHUIIJIMHBI
0/1.01.04 EcTecTBO3HAHHUE
1.1. O6aacTs npuMeHeHUs padoyeil NporpaMmbl

Pabouast mporpamma y4eOHOW AMCIMIUIMHBI SIBISICTCS YacCThIO OCBOCHHS
OIIOIT CITIO - IIICC3 B cootBerctBun ¢ ®I'OC COO u ®I'OC CIIO mno
cneruanbHocTH 54.02.05 JKuBonucs (1o Bumam).

PabGouast mporpamma MOXeT OBITh HCHOJb30BaHA B MPOGECCHOHATHHBIX
00pa30BaTeIbHBIX OPTraHU3AIUAX, PEATU3YIOMNX 00pa30BATEIBbHYIO MPOTPAMMY
cpeaHero oomero oOpa3oBaHUsS B NpejeliaXx OCBOCHHS MPOrpaMM MOJATOTOBKHU
CTICIIMATUCTOB CPEIHETO 3BCHA.

1.2. ean u 3aaa4M y4eOHOH TUCHUILIMHBI — TPEOOBAHMS K pe3yJbTaTam
OCBOCHMS Y4eOHOM IUCHUIINHBI:

B pe3ynbraTe ocBoeHUs y4eOHON NUCHUIUIMHBI O0yUYaIOLIUICs T0JKEH

yMeTh:

- BBIIOJIHATH  CaMOCTOSITENIbHBIE  OKCIEPUMEHTBI,  PACKPBIBAIOIINE
IOHUMAHUE OCHOBHBIX €CTECTBEHHO-HAYYHBIX NOHSITHI M 3aKOHOB, COOJIOJast
npaBuia Oe30MacHOM paOOThl, MPEACTaBIATh IOJYYEHHBIE PE3YJIbTAThl B
TaOJMYHOM, Tpaduueckoil WM TEKCTOBOW (hopme; Jenarh BbIBOJABI Ha OCHOBE
MOJIYYEHHBIX U JINTEPATYPHBIX JaHHBIX;

- OCYILECTBIISITh CAMOCTOATEIbHBINA YUEOHBIM MPOEKT WM HCCIEAOBAaHUE B
o0acTy ecTecTBO3HAHUS, BKIIIOYAIOLINI ONpeiesieHue TEMbl, IOCTAHOBKY, LEJIH U
3a/1a4y, BBIJABMIKEHUE THUIOTE3bl M IIyTEH €€ OSKCHEPUMEHTAIBHON IPOBEPKH,
IIPOBEJICHUE HKCIIEPUMEHTA, AHAJIN3 €ro Pe3yJIbTaTOB C YYETOM IOTPEIIHOCTH
u3MepeHusi,  (GOpMyJIMpPOBAaHHUS  BBIBOJOB U MPEJICTaBICHHE  T'OTOBOIO
UH(OPMAITMOHHOTO MPOIYKTA;

- 00CcyXJaTh CYLIECTBYIOIIME JIOKAJbHBIE W pPETHOHAJIbHBbIE MPOOJIEMBI
(9KOJIOTMUYECKHE, SHEPTETUUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBaTh B TUCKYCCUH BO3MOYXHBIE TyTH WX PEUIEHUS, OCHOBBIBASICh
Ha €CTECTBEHHO-HAYYHBIX 3HAHUSIX;

- HaxoJIUTh B3aUMOCBSI3M MEXKIY CTPYKTYpOod M (PYHKIHUEH, NMPUUYMHOU U
CIIEICTBHEM, Teopued W (akTaMu TpPU aHadu3e NPOOJIEMHBIX CHUTyaUud U
000CHOBaHUM MPUHUMAEMBIX PEIIEHUII Ha OCHOBE €CTECTBEHHO-HAYYHbIX 3HAHUMU;
MOKa3bIBaTh B3aUMOCBSI3b MEX Ay 00J1aCTIMU €CTECTBEHHBIX HAYK.

3HATh:

- POJIb €CTECTBO3HAHMS B PA3BUTHUH YEJIOBEUECKOW IMBUIIN3ALINH;

- TEPCOHAJBHBIM BKJIAJ BEIMKUX YYEHBIX B COBPEMEHHOE COCTOSHUE
€CTECTBEHHBIX HAYK;

- TNPUMEHATh E€CTECTBEHHO- HAyYHYIO TEPMHHOJOTHIO TPU OINHCAHUU
SABJIEHUN OKPYKAIOIIETO0 MUPA;

- 00OCHOBAaHHO NPHUMEHSATh NPUOOPHI I HU3MEPEHUs M HaOJIOJIeHUs,
UCIIOJIb3Ysl OINUCAHUE WM MPEJIOKEHHBI aJTOPUTM HKCIEPUMEHTa C IENbIO
MOJIyYeHHs 3HaHUW 00 00BEKTE U3YUECHUS;



- OpraHU30BBIBATh CBOIO JEATEIHHOCTh C yYETOM MPHUHIIUIIOB YCTOWYUBOTO
Pa3BHUTUSA CHCTEMBI «IIPUPOAA-OOIIECTBO-YEIOBEK» (OCHOBBIBASCh HA 3HAHUAX O
mporeccax TmepeHoca W TpaHcopMmamuu BEIIECTB M JHEPTUEH B IKOCHCTEME,
pa3BUTUM U (YHKIIMOHUPOBAHUU OWOC(hEpHl, O CTPYKType TOMYJSAIHA T BHUIA,
aIanTalusaX OpraHu3MoB K CpeJie OOUTaHWs);

-000CHOBBIBATh MPAKTHUYECKOE WCIIOIH30BAHUE BEIISCTB M WX PEAKIUil B
MIPOMBIIIIJICHHOCTH U OBITY; OOBSICHITH POJIb OMPEIEICHHBIX KIACCOB BEIIECTB B
3arpsI3HEHUH OKPY KAIOLIEH Cpebl;

- JIeHiCTBOBaTh B paMKaX TEXHUKH O€30MacHOCTH U B COOTBETCTBUU C
UHCTPYKIHUSAMU IO MPUMEHEHUIO JIEKApPCTB, CPEACTB OBITOBOW XUMHUH, OBITOBBIX
AIIEKTPUYECKUX MPUOOPOB, MOHUMAsl E€CTECTBEHHO-HAYYHBIC OCHOBBI CO3/IaHUs
IIPEANMCAaHNN;

- opMHUPOBATH COOCTBEHHYIO CTPATETHIO 3/I0POBhE COEpPETraroiero MUTaHUs
C yderoM OHOJIOTMYECKOH 11eJeCO00pa3HOCTH, POJM BEIIECTB B MHUTAHUU U
KU3HEICATEIbHOCTH KUBBIX OPIraHU3MOB;

- OOBSCHATh MEXAHU3M BIIMSHUS Ha KUBbIE OPraHU3Mbl 3JIEKTPOMArHUTHBIX
BOJIH U PaJMOAKTUBHOTO M3JIY4YEHHs, a TaKKe IEHCTBHUS aJKOTroJisl, HUKOTHHA,
HapKOTUYECKUX, MYTAareHHbIX BEIECTB Ha 3[JOPOBHE OpPraHU3Ma M 3apOJbIIIEBOEC
pa3BUTHE;

- BBIOMPATh CTPATErHIO MOBEIECHUS B OBITOBBIX M UPE3BbIYaHBIX CUTYALIUSX,
OCHOBBIBaSICh Ha TIOHMMAaHUHW BIMSHUS Ha OpPraHU3M 4YeJOBEeKa (PU3MYECKHX,
XUMUYECKUX U OMONOTHYECKUX (PaKTOPOB;

-OCO3HaHHO JICWCTBOBAaTh B CHTYyallMd BBIOOpa MPOMYKTAa WX YCIYTH,
MPUMEHSSI €CTECTBEHHO-HAYYHBIE KOMITETCHITHH.

1.3. KoauyecTBO 4YacoB Ha OCBOEHHE TMPOrpaMMbl y4eOHOW
AUCHUIINHBI:

Bcero — 24 gaca, B TOM uncIe:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydarommxcs — 24 4daca, BKJIIOYas:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyuatoniuxcs — 16 gacos;
CaMOCTOATEILHOM paboThl 00yJaronIuXcs - 8 9acos.



3.

PesynpTaToM oOCBOeHUSI pabouell MporpaMMel

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUIIIAHBI

y4eOHOM  JUCHIMIUIMHBI

ABJIACTCA OBJIAACHHUC 06y‘{aIOHII/IMCSI BHUJIOM JACATCIIBHOCTH, B TOM YHCJIC 3HAaHUIMU

U YMCHUAMMU:

HaumeHoBaHue pe3ynapTaTa 00y4eHUs!

3HaThb

VYMeTh

- POJIb €CTECTBO3HAHUS B Pa3BUTUU
YeI0BEUECKON [IMBUIIN3ALNM;

- IEPCOHAJIBHBIN BKJIAJ] BETMKUX YYCHBIX B
COBPEMEHHOE COCTOSIHUE €CTECTBEHHBIX HAYK;
- IPUMEHSTh €CTECTBEHHO- HAYYHYIO
TEPMUHOJIOTHIO IIPH OMUCAHUU SABICHUN
OKpPY’KaroIlero Mupa;

- 000CHOBaHHO MPUMEHSTH IPUOOPHI IS
M3MEpPEHUS U HaOJII0IEHNUS, UCTIOb3YSI
ONKCaHUE WIK NPEJIOKEHHbBIN aJropuT™
HKCIIEPUMEHTA C LIEJIBIO [TOJIyYEHUsl 3HaHUN 00
00BEKTE N3YUEHHUS;

- OpraHM30BBIBATH CBOIO JIEATEIBLHOCTD C
Y4ETOM MPUHIUIIOB YCTOMYUBOIO Pa3BUTHUS
CUCTEMBI «IIPUPOAA-0011IECTBO-YEIOBEK)
(OCHOBBIBAsACH Ha 3HAHUAX O MPOLECCAX
MepeHoca U TpancGopMariy BeImecTB 1
SHeprue B 3KOCUCTEME, Pa3BUTHU U
(yHKIIMOHUPOBaHUU OMOC(hEPBI, O CTPYKTYpE
MOMYJSALUH T BUAA, aJalTAlUAX OPTraHU3MOB K
cpene oouTaHus);

-000CHOBBIBATh IPAKTUYECKOE UCIIOIb30BaHNE
BEIIECTB M UX PEAKIMA B IPOMBIIIJICHHOCTA H
OBITY; OOBSICHATB POJIb OINPEICIIEHHBIX
KJIACCOB BEILLIECTB B 3arps3HEHUU
OKpYXKaroIlel Cpeibl;

- ICWICTBOBAThH B paMKaX TEXHUKU
0€30MTaCHOCTH U B COOTBETCTBHH C
MHCTPYKIUSMH 110 TIPUMEHEHHIO JIEKAPCTB,
CpeACTB OBITOBOI XUMHH, OBITOBBIX
HIIEKTPUYECKUX TPHUOOPOB, MOHUMAS
€CTECTBEHHO-HaYYHbIE OCHOBBI CO3JaHMs
[IpeANCaHU;

- (hopMupoOBaTh COOCTBEHHYIO CTPATErHIO
3I0pPOBLECOEPETAOIIEr0 MUTAHUS C YUETOM
OHOJIOTNYECKOH 11e71ecO00Pa3HOCTH, POJIU
BEIIECTB B MUTAHUU U JKU3HEJIEATEIbHOCTH
PKUBBIX OPTraHU3MOB;

- OOBSICHITh MEXaHU3M BIIMSHUS HA )KUBBIC
OpPTraHU3MBbI AIEKTPOMArHUTHBIX BOJIH U
PaIro0aKTUBHOTO U3IYYEHHUS, a TAKXKE
NeicTBUS alIKOToJIs, HUKOTHHA,
HAapKOTUYECKUX, MyTareHHBIX BEIIECTB Ha

- BBITIOJIHATH CAMOCTOSITENIbHBIC KCTIEPHUMEHTHI,
[pacKpbIBaIOIME TOHUMAaHUE OCHOBHBIX
ECTECTBEHHO-HAYUHBIX MMOHITUN U 3aKOHOB,
co0JTr0/1as1 MpaBwJIa 0€301acHOM PabOTHI,
MPECTABIIATH MOJyYCHHbIE PE3YyJIbTAThI B
TaOIMYHOMU, TpaIeCKO MITH TEKCTOBON
(bopme; nenaTh BEIBOBI HA OCHOBE TOTYYE€HHBIX|
W JIUTEPATYPHBIX JaHHBIX;

- OCYLIECTBJIATh CAMOCTOSITEJIbHBIN Y4eOHBI
MPOEKT WJIM UCCIIeIOBaHUE B 00JIaCTH
€CTECTBO3HAHUS, BKIIIOUAIOIINN OIIpEIeIICHUE
TEMBI, TIOCTAHOBKY, LIEJIH U 3a/1a4, BHIABUKCHHE
TUIIOTE3bI U ITyTEH €€ SKCIIEPUMEHTAIbHON
[IPOBEPKHU, IPOBEACHHE IKCIIEPUMEHTA, aHAIIN3
ero pe3yJbTaTOB C yYETOM IOTPEITHOCTH
M3MepeHusi, OpMyITHPOBAHUS BHIBOJOB U
MpeCTaBICHUE TOTOBOTO WH(OPMAIIMOHHOTO
[IPOYKTa,

- 00CyX/1aTh CYILLECTBYIOIINE JOKAJIbHbIE U
[pErHOHANIbHbIE TPOOIEMBI (IKOJIOTHYECKHUE,
DHEPTreTUYECKHE, CHIPhEBBIC U T.]1.);

- 000CHOBBIBATH B IUCKYCCUU BO3MOXHBIE ITyTH
WX PEIICHHS, OCHOBBIBASICh HAa €CTECTBEHHO-
HAYYHBIX 3HAHUSX;

- HAXO/IUTh B3aUMOCBSI3H MEXKIY CTPYKTYPOH 1
(byHKLMEeH, TPUYUHOMN U CIIECTBUEM, TEOpUEH
1 (hakTaMu TP aHAIIU3E MPOOIEMHBIX
CUTyallMii 1 000CHOBAHUM MPUHUMAEMBIX
[PEIICHHIT HA OCHOBE €CTECTBEHHO-HAYUHBIX
3HAHWI{; MOKa3bIBATh B3aUMOCBS3b MEXKIY
00JIaCTSIMM €CTECTBEHHBIX HayK.




3I0POBBE OPTaHHU3Ma M 3aPOIbIIICBOC
pa3BUTHE;

- BBIOMPATh CTPATETHIO MTOBEACHHS B OBITOBBIX
1 YpE3BBIYAMHBIX CUTYaIlUSIX, OCHOBBIBASCH Ha
[MOHMMAHWUU BJIUSHHUS Ha OPraHU3M YeJIOBeKa
(DUBUYECKUX, XUMHUYECKUX ¥ OMOJIOTUISCKUX
(haKkTOpOB;

-OCO3HAHHO JICHCTBOBATh B CUTYyal[uU BbIOOpA
[POJYKTA WK YCIIYTH, TPHUMECHSIS
€CTECTBCHHO-HAYYHBIC KOMIICTCHIIHH.




3. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTUCHUIL/INHBI
3.1. Temarnueckuii mian yueonou aucrurinabl O/1.01.11 EctecTBo3HaHUE

O0BEM BpeMEeHHU, OTBEICHHBIN HAa OCBOCHUE YICOHOM AUCIUILTUHBI

Konpt HaunmenoBanue pa3nenos, TeM Bceero |a3arenbHas aynutopHas yueOHast [CamocrosiTenbHas paboTa
KOMITETEHIUI 4acoB Harpy3ka oOy4Jarmuxcs 00y4aroUMXxCsl
B T.4Y. B T.4Y.
Bcero |mabGoparophsie | KypcoBas |Bcero yacoB| B T.4. KypcoBast
4acoB paboTHI pabota pabora (MpoeKT),
NpaKTHIeCcKue | (IPOEKT), 4acoB
3aHATHS, YaCOB| YacoB
1 2 3 4 3) 6 7 8

Pa3nen 1. EcrecTBO3HAHUE KAK eIMHAS HAYKA 0 4 4 - - - -
npupoae
Tema 1.1. CTpyKTypa €CTECTBEHHO-HAay4YHOI'O II03HAHUS 1 1 - - - -
Tema 1.2. Kpatkas uCcTopusi €cTeCTBO3HAHUS 1 1 - - - -
Tema 1.3. EcrecTBeHHbIE HAyKH U Pa3BUTHE TEXHUKH U 5 5 i i i i
TEXHOJIOTHIl
Pa3nes 2. IIpupoaga u 3aKOHOMEPHOCTH MeraMmmupa 4 2 - - 2 -
Tema 2.1. IIpocTpaHcTBO U BpeMsi, KaK OCHOBHbIE 2 1 - - 1 -
¢dbyHaaMeHTaIbHbIe (OPMBI CYIIECTBOBAHUS MaTEPUH
Tewma 2.2. Ilpoucxoxaenue 3eMian. 3eMysl Kak TUTaHeTa u 2 1 - 1 -
IIPUPOJIHOE TEJIO )
Pa3nen 3. OcHOBHBIE 3aKOHOMEPHOCTH MUKPOMHUPA 6 4 - - 2 -
Tema 3.1. CTpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB 2 1 - - 1 -
Tema 3.2. [lpupoaa XUMHYECKOH CBSI3U 1 1 - - - -
Tema 3.3. CocTaB 1 CBOMCTBA MOJIEKYJI 1 1 - - - -
Tema 3.4. Knetka - cTpyKTypHO-(yHKIIMOHATIbHAS 2 1 i i 1 i
€IMHMIIA )KUBOTO OpraHu3Ma
Pa3nes 4. Mup 00beKTOB: BOSHUKHOBEHHE, Pa3BUTHE, 5 4 - 1 -
3aKOHOMEPHOCTH i
Tema 4.1. BemectBo: cCOCTOSHUAE U CBOWCTBA 1 - - 1 -
Tema 4.2. YueHne 0 XUMHYECKUX MPOLECCax 1 1 - - - -




Tema 4.3. KoHuenuus npoucxoxaeHus )KU3HA Ha 3eMIIe.

OCHOBHBIE 3TaIbl HBOJIIOIUN KUBOTO ! !
Tewma 4.4. buocdepa u Hoochepa 1 1
Pa3nen 5. EcrecTBeHHbIe HAYKH U YeJI0BEK 6 3
Tewma 5.1. UenoBek Kak IpeAMET €CTECTBEHHO-HAYYHOTO 4 1
MO3HAHMS
Tewma 5.2. OCHOBBI 30POBBECOEPETAOIIETO MTOBEICHHS 1 1
Tema 5.3. OCHOBBI pPallMOHAIBHOTO TIPUPOIOTIOIH30BAHUS 1 1
[IpomexxyTounas arrectarus (3a4eT C OLIEHKOM)
Bcero yacos: 24 16




3.2. Conep:xxanue o0yueHus no yueonoii nucuumiaunbl O/1.01.11 EcrecTrBo3nanue

HaumeHoBaHMe pa3/iesioB, TeM Copaeprxanue yueOHOTo MaTepuaia, NpakTHYECKUe 3aHATHS, CAMOCTOSITe/IbHAsI padoTa O0bém
Y4eOHOH TUCITHIITHHBI 00y4aroIuxcst 4acoB
1 2 3
Pa3gen 1. EcrecTBO3HAHHE KAK 4
eIMHAs HAYKa 0 MPHUpoje
Tema 1.1. CtpykTypa Cogepkanue ydeOHOro Marepurana 1
€CTECTBEHHO-HAYyTHOI'O Hayka u ee xapakrepHsle uepTsl. Kinaccuduxamus nayk. Cucrema eCTECTBEHHBIX HAayK U MPEAMET
1103HaHHA ux u3ydeHus. Hayunoe 3HaHue: Kpurepuu, CTpyKTypa, npusHaku. Kiaccupukanus MeTo10B
Hay4YHOI'O UCCIIEAOBAHUSI.
[IpakTHyeckue 3aHATUA
CamocTosaTenbHas pabota 00yJaromuxcs
Tema 1.2. Kpatkast ucropust Conepkanue yaeOHOro MaTepuana 1
CCTCCTBO3HAHMA (DKCIIEpUMEHTAJIbHBIE METO/Ibl B €CTECTBEHHBIX HayKaX: Ha0JIl0/IEHUE, SKCIIEPUMEHT, U3MEPEHUE.
TeopeTnueckne METO/Ibl UCCIIEAOBAHMS: KiIacCU(PUKAIINS, CUCTEMAaTHU3allus, aHAJINU3, CHHTE3,
MHAYKLINS, JeAyKIus, MojenupoBaHue. CTpyKTypHOE CTPOEHUE MUpa: MUKPOMUP, MAKPOMUD,
METraMup.
[IpakTHyecKkue 3aHATUA
CamocTosaTenbHas paboTa 00ydyaronuxcs
Tema 1.3. EcrectBennbie Hayku 1 | CoaeprkaHue yueOHOTO MaTepuaia 2
Pa3sBUTHE TEXHUKU M TEXHOIOTHH | 3aposxaeHne M pa3BUTHE TEXHUKU. Pa3BuTHe TeXHOTeHHOM nuBumm3anuy. TexHochepa.
Baxkneiimme Texuuueckue n3oopeteHus. B3auMocBsI3b TEXHUKH U €CTECTBEHHBIX HayK. Mup
COBPEMEHHBIX TEXHOJIOTUH (9HEpreTHKa, KOCMUYECKHe HCcCiel0BaHus, ONOTEXHOJIOT U,
HAHOTEXHOJIOTUH U JIp.). TeXHoIOornu u coBpeMeHHbIe TPOOJIEMbl IMBUIIU3AIIUN
[IpakTuueckue 3aHATHS
CamocrosrenbHas paboTa 00yJaronmxcs
Pa3nean 2. [Ipupona u 4
3aKOHOMEPHOCTH MeramMupa
Tema 2.1. IIpoctpancTBo u Bpems, | Conepkanue yueOHOro MaTepuaia 1

KaK OCHOBHbIE ()yH/ITaMEHTAJIbHbBIE
(GOpMBI CyIIeCTBOBAHUS MaTePUU

CummMeTpus mpocTpaHCcTBa U BpeMeHU. Kitaccuueckue cBOMCTBa MPOCTPAHCTBA, BPEMEHU U

Marepuu. Cucrtemsl orcuéra. Mexanndeckoe nBrkeHne. KoopauHaTel. XapakTepucTHKA (TTyTh,
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CKOpPOCTb, YCKOPEHHUE) U MPUUKHBI IBHKEHUS. TpaekTopus ABUKCHHUS.

HpaKTI/ILICCKI/Ie 3aHATUA

CamocrosrenbHas paboTa 00y4arommxcs

Tematuka caMOCTOATENHHOU PAOOTHI:
JluHaMHuYecKre U CTaTUCTUYECKIE 3aKOHOMEPHOCTH B IPUPOJIE

Tema 2.2. Ilpoucxoxaenue
3emin. 3eMiisd Kak IUIaHETa U
MPUPOTHOE TEJIO

Conepxkanue y4eOHOro MaTepHaia

OcHOBHBIE TUNIOTE3bI TpoUCX 0k aAeHUS 3eMiu. CoBpeMeHHas TUIIOTe3a BOSHUKHOBEHHUS 3eMIIN

[IpakTrueckue 3aHATUS

CamocrosTenbHast pabota o0yyaroumxcs

Temaruka caMOCTOSATEIHHOU PAOOTHI:
['eocdepst 3emmu.
Iporiecchl 1 SBIICHHST METaMUpa, VX TIPOSIBIICHUS B TIOBCETHEBHOM YKU3HU.

Pa3znen 3. OcHoBHBIE
3aKOHOMEPHOCTH MUKPOMHPa

Tema 3.1. CtpoeHue aToMOB
XUMHUYECKUX SJIEMEHTOB

Copep:xanue yueOHOT0o MaTepuana

CoBpeMeHHass MOJIENIb CTPOCHUS aToMa. DJIeKTPOHHAs: KOH(UTrypauus aToMa. BajgeHTHOCTS.
[Iepnonnueckuil 3aKOH U NEpUOANYECKAs CUCTEMA XUMHYECKUX 311eMeHToB J1.11. Menneneesa.
3HaueHue NEPUOJIUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI ISl pPa3BUTHS HAYKU U TIOHUMaHUs
€CTECTBEHHO-HAyYHON KapTUHBI MUPA. XUMHUYECKHUE DJIEMEHTHI U UX CBOWCTBA.
PacripocTpaHeHHOCTh XMMHUYECKHX YIEMEHTOB B IIPUPOJIE

[IpakTrueckue 3aHATHS

CamocrosTenbHas paboTa o0ydyaroumxcs

Tematuka caMocTOATENBHON PaOOTHI:
MuKpoMup Kak CTPYKTYPHBII YpOBEHb OpraHU3aIllil MaTepUN
CoBpeMeHHOoe NpejcTaBlieHne 00 3JIeMEHTapHbIX YacTUIAX

Tema 3.2. IIpupoaa xuMu4decKkoi
CBA3U

Copepxanne yueOHOTO MaTepuana

Xumuueckas CBs3b. MeXxaHU3Mbl 00pa30BaHUSI XUMUYECKOM CBSI3U.
DNeKTPOOTPUIIATeTLHOCTE. Bupl xuMuueckoi cBs3u (KoBanenTHas cBsi3b. loHHAs CBSI3b.
Meraunueckas cBsi3b. BogopoiHas CBs3b

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 3.3. CocraB 1 CBOIiCTBa

Copepxanne yueOHOT0 MaTepuana
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MOJIEKYJI Monekyina: onpeneneHue, CTpOeHUE U CBOMCTBA. KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB
MOJIEKYJ1. MeXKMOJIEKYJISIpHBbIC B3aUMOIEHCTBUSA. MOJIEKYIIbl B XUMUH, (PU3HKE ¥ OMOJIOTHN

HpaKTI/ILICCKI/Ie 3aHATUA

CamocTosTenbHas pabota o0ydyaroumxcs

Tema 3.4. Knerka — ctpykTypHO- Copepxanne yaeOHOTo MaTepuana
(hyHKIMOHATIbHAS SMHNLIA )KUBOTO Kuspoe u HexxuBoe. CoiicTBo xkuBoro. Kiierka (Buabl KJIETOK, CTPOCHUE KIIETKH). Posb kiieTku B
OpraHusmMa o0ecrieueHnHy MPOIIECCOB KU3HEACATEIPHOCTH U BOCITPOU3BEICHUS OPTaHU3MOB. 3aKOHOMEPHOCTH

HacCJIeACTBEHHOCTH. | eHeTHUeCKH 06YCJIOBJI€HHI)I€ 3a00J1ecBaHus.

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosTenbHas pa60Ta O6y‘IaIOIJ_[I/IXC$I

TemaTuka caMoCTOATEIBHON PaOOTHI:
OCHOBHBIE BUIbl MUKPOOPTaHU3MOB

Pa3znen 4. Mup 00beKTOB:
BO3HUKHOBEHHE, pa3BUTHE,

3aKOHOMEPHOCTH
Tema 4.1. BemiectBo: cocTosiHue 1 Coneprxanne yueOHOT0 MaTepuasia
CBOUCTBA Krnaccudukanys u HOMEHKJIaTypa HEOPraHUYECKUX U OpraHuyecKux BemecTB. OcCOOEHHOCTH

CTPOEHHUS M COCTaBa OpraHUYecKHX BemlecTB. OCHOBHbIE NONIOkeHUs Teopun A.M. bytneposa
MHoroo6pasue opraHu4ecKux coeIMHeHui, nzomepusi. Kinaccudukanus oprannueckux
COE€IMHEHUN U UX CBOMCTBA.

[IpakTrueckue 3aHATHS

CamocrosTenbHas paboTa o0ydyaronmxcs

Temartuka caMoCTOATENBHONU PaOOTHI:
MHuorooOpa3ue XMMUYeCKHX COeIMHEHHH, M UX CBOICTBa

Tema 4.2. Yuenne o xummndecknx | ConepkaHue ya4eOHOTO Marepuasia

nporeccax [Tonatue o xumMudeckoi peakuuu. TUITBI XUMUYECKUX peakIuii (COeAMHEHUS, Pa3JIOKEHUs,
3ameneHus, oomena). Kinaccuduxamms XxuMudeckux peaxiuii (1o arperaTHOMy COCTOSIHUIO, 110
TeII0BOMY 3¢ (eKTy, 0 HAPaBIEHHOCTH MPOTEKAHUs, [0 HAINYMIO KaTtanu3aropa). CKOpoCcTh
peaknuu u GaKkTOphl, OT KOTOPBIX OHA 3aBUCHT. TerIoBor d(HPEKT XMMUIECKON pEeaKInu.
OO6paruMble 1 HeoOpaTUMBbIE peaklinu. XUMUYecKoe paBHOBecre. OCHOBBI KaTalln3a.

Tema 4.3. Konnenmus Coneprxanne yueOHOTO MaTepuaa

MPOUCXOXKICHHS KU3HU Ha 3eMIIC. | OCHOBHBIC TEOPHH BO3HIKHOBEHHS KU3HU HA 3eMJIe: KPEAl[MOHN3M, TEOPHs CIIOHTAHHOTO




OCHOBHBIE 3TaNbl BOIIOIHI
KHBOT'O

3apOXKACHUS, TEOPHUS CTAIIMOHAPHOT'O COCTOSIHUS, TEOPHS TTAHCIIEPMUN, OMOXUMUYECKAs
sBoMtoNMsI. OCHOBHBIE ATAlbl PA3BUTHS KU3HU Ha 3emiie

HpaKTI/ILICCKI/Ie 3aHATUA

CamocTosTenbHas paboTa 00y4Jaronuxcs

Tema 4.4. buocdepa u HOOCPepa

Coneprxkanue y4eOHOro MaTepHuaia

[Tonsartue o 6uochepe. CoctaB 6buocheprl. YPOBHU OPraHU3AIUH KUBOW MAaTEPUU. DKOJIOTUIECKUE
¢bakropsl. [Inmessle nenu. TUIOIOrHs KUBBIX OPIraHU3MOB SKOCUCTEMBIL: IPOAYLIEHTHI,
KOHCYMEHTHI, peyleHTHI (canpodutsl). ABTOTpodsL. ['ereporpodsr. OCHOBHBIE TOAXO/IBI B
y4eHHHU 0 Orocdepe: FIHepreTHuecKuil, 0MoreoXuMu4ecKuil, UH(HOPMaIIMOHHbIH,
MIPOCTPAHCTBEHHO-BPEMEHHOH, HoochepHbIid. [Tporeccsl nepenoca u Tpanchopmammu BEmEeCTB U
sHepruil. buocgepa: nepexosa B Hoochepy.

[IpakTrueckue 3aHATUS

CamocrosTenbHas pabota o0yyaroumxcs

Pa3pnen S. EcrecTBeHHbIE HAYKH U
YyeJ10BeK

Tema 5.1. Yenosek kak npeaMer
€CTECTBEHHO-HAYyYHOT'O ITO3HAHUS

Coneprxkanne yueOHOT0 MaTepuasia

IlonoxeHre Yea0BeKa B CUCTEME OpraHu4YeCKOro Mupa. OCHOBEI (1)I/I3I/IOJ'IOFI/II/I YCIIOBCKa.
CTpOGHI/Ie u (I)YHKL[I/IOHI/IpOBaHI/Ie OpraHoB U CUCTCM OpPTaHOB YCJIOBCKA

[IpakTrueckue 3aHATHS

CamocrosTenbHas pabota o0ydyaroumxcs

Tematnka caMOCTOSATEIHHOU PabOTHI:
310pOBbE U 37I0POBBIN 00pa3 KU3HH

Tema 5.2. OCHOBBI
3JI0pOBbECOEPEraroIero
ITIOBCACHUA

Coneprxkanne yueOHOT0 MaTepuania

[TpuHnmns GpopMUpoOBaHUs 310pOBbecOeperaroiero nopeaeHus. Oundeckas akTHUBHOCTD U
310poBbe. ['pynnel 310poBba. OCHOBBI 3aKaIMBaHUS.

buoxumuueckre acieKThl paloHanbHoro nutanus. [lumessie 1o6aBKy,

BUTaMMHBI, OMOJIOTHYECKH aKTUBHBIE BemecTBa. OOIIMe MPUHIUIBI HCIIOIb30BaHUS
JIEKapCTBEHHBIX BellecTB. [IpaBuia 0e30macHOro NCMoIb30BaHUs OBITOBBIX PUOOPOB U
TEXHUYECKHUX YCTPONCTB

[IpakTrueckue 3aHATHS

CamocrosiTenpHas paboTa 00yJaronuxcst

Tema 5.3. OCHOBBI palMOHAIBHOTO

CopneprkaHue yueOHOTO MaTepuaia
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IIPUPOIOIOIB30BAHUS OKOJIOTrHYECKHE CBSA3U B CUCTEME «UEJIOBEK - OOLIECTBO - IPUPOAA». 3arpsa3HEHNE OKpYKaroIen
CpeZbl M ero MocieACcTBUA. [ 100ambHbIe 9KOI0THYeCcKre IPOoOIeMbl U TyTH UX PEIICHUSI.
[Ipobnema coxpanenus OnopazHooOpasus Ha 3emIie.

DKOJIOrMYeCKHii MOHUTOPHHT M OXpaHa OKpYXKarolei cpenbl. Bupl, popMbl 1 TpUHIUIIBI
paLMOHAIBHOIO IPUPOIONOIb30BAHUS.

IIpakTrueckue 3aHATHS

CamocrosiTenpHas pabota 00yJaromuxcs

HpOMe)KYTOIIHaH arTecTaums: 3a4eT C OLICHKOMN

Bcero uacos:

24
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4. YCJOBUS PEAJIN3AIIAU ITIPOTPAMMbBI YYEBHOM JJUCHUILINHBI

4.1. TpedoBaHHs K MATEPHATbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzanus nporpamMmbl  y4eOHOW MporpaMMbl y4eOHOM AMCIMILIMHBI
IpeanojaraeT Haau4yre y4eOHoro kabuHeTa.

[ToaroToBKka BHEAyIUTOPHON pabOTHI JOHKHA OOECHEUMBATHCS JOCTYIIOM
KaXJ10ro oOyyaromierocss kK 6azam JaHHbIX M OuOnnoreuHbIM (oHaaM. Bo Bpems
CaMOCTOATENLHON TMOATOTOBKH, OOydYalolIMecss JOJDKHBI OBbITh 0OecredeHbl
JOCTYTIOM K ceTu HTepHeT.

O6GopynoBanne yueOHOro kabuHeTa U padounx MecT KabuHeTa:

- MOCaJOYHbIE MecTa Uil oOydarouuxcs, pabodee MeCTO MpenoaaBaTelis,
KOMITJIEKT ~ y4eOHO-METOIWYECKON  JIOKYMEHTAallud, HarJsgHble  MOCOOus,
JIOCTATOYHOE KOJIMYECTBO YUYEOHBIX KHUT, 10CKa.

- 000opyI0BaHME sl IPOBEJCHUS 3aHITHI: TUHAMOMETD, MWIMHAPUIECKOE
TEI0 C TpaayupOBaHHOM IIKAJIOW/Ba Tejla pa3sHOro oObema, MEH3YpKa,
TEPMOMETP, MICUXPOMETP, OApOMETP, MUKPOCKOTI, JIyTa, MPEAMETHOE U TIOKPOBHOE
CTEKJIa, TPEYToJIbHas MIPU3Ma, CTEKJITHHBIC TPOOUPKH, claiibl (TUI0THAs Oymara) ¢
oTBepcTHEM | MM, C HIENbIO JJIMHOW 2 CM M TOJIIMHOW | MM, KYCOK IUIOTHOU
MPO3payHOil TKaHU (KampoH, OATHCT), IICUXPOMETP, OapoMeTp, HAOOP PEaKTUBOB,
CTEKJISTHHBIE MAJIOYKH, IITATUBBI JUIsl MPOOUPOK, cUETUUK [ elirepa, KOMIUIEKT JIJIst
JEMOHCTPALIMU U U3YUYEHUSI CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH;

- HaIJISIIHBIE  TTOCOOMs: HaOOpbl MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYII,
MOJEIN KPUCTALIUICCKUX PEIICTOK, KOJIJICKIIMA TMPOCTBIX U CIIOKHBIX BEIIECTB
W/WIW KOJUICKIIMHM TIOJIMMEPOB, KOMIUICKTBI MHUKPOMPEMapaToB MO OOTaHWKE W
300JI0TMM, MoJenu (u3nmdyeckux npudopoB, wmonens «Temnmypuii», Mojaenb
BHYTPEHHETO CTPOCHMS 3€MJIM, MOJICNb YEJIOBEKa, MOJIEbh BHYTPEHHUX OpPraHOB
YEJOBEYECKOr0 Teja, KOJUICKIMS TOPHBIX TOpPOJl W MHUHEpPAJoB, Habop
reorpauecKux KapT, IJIOCKOCTHBbIE U OOBEMHBIE H300paKEHUsI MPEAMETOB U
sBJIeHUH, Tabnuiia MeneneeBa, yueOHbie QrIbMbI, TM(YPOBBIE 00Opa30BaTEIbHBIC
pecypchl.

Texnudyeckue cpeacrBa o0O0y4eHHsi: KOMIIBIOTEp C YCTPONCTBaMU
BOCITPOU3BEICHUS 3BYKa, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM.

4.2 OOmme TpeOOBaHMS K OpPraHu3anvu  00pa30BaTEIbLHOM
NeSITeJIbHOCTH

OcBoeHne OOYyYAIOIMIMMUCA Y4YEOHOW ITUCHMIUIMHBI MOXET MPOXOJUTh B
YCJIOBHUSIX CO3JaHHOM 00pa3oBaTeIbHOM Cpejlbl B 00pa30BaTebHONM OpraHU3aIuu
(yupexxeHun).

[IpenonaBanue y4eOHOW MUCHUIUIMHBI JIOJDKHO HOCHUTh IPaKTHYECKYIO
HaIpaBJIeHHOCTh. B mpoliecce mpakTUYECKUX 3aHATUN 00ydaroIuecs 3aKperuisitoT
u  yrayOJsioT  TEOPETUYECKHWE  3HAaHUS,  MOPHOOpPETaloT  HEOOXOJUMbIC
npodecCHOHaNIbHBIE YMEHHUSI 1 HABBIKH.

Texymuii W NPOMEXYTOUHBI KOHTPOJIb OOY4YEHMsI CKJIaJbIBaeTCs U3
CJIEIYIOLUX KOMIIOHEHTOB:

TEKYIIMA KOHTPOJIb: OMPOC OOYyYaIOIMMXCS Ha 3aHATUSAX, MPOBEIACHHE
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TECTUPOBAHUS, PEIICHNE MPOU3BOJCTBEHHBIX 3a/1ad OOYYAIOIIMMUCS B IPOIIECCE
MIPOBEJEHUS TEOPETUYECKUX 3aHATUHI U T.J.;
MPOMEKYTOYHBIA KOHTPOJIb: 3a4ET C OLICHKOU.

4.3. KagpoBoe o0ecnieueHne 00pa3oBaTeIbHOM 1€ATEIbHOCTH

TpebGoBanus k kBamuUKAIMK NEJArOrMYECKUX KaJapoB, OCYIIECTBIISIONIUX
peanuzaiuto OIIOIT CITO — TIIICC3 no cnenuanabHOCTH J0JDKHA 00€CTIeYMBAThCS
MearOornIeCKUMHU KaJpamu, UMEIOIUMU BBICIIIEE oOpa3oBaHue,
COOTBETCTBYIOIIIEE npoduTo npenojgaBaeMoiu JTUCHUTIAHBI. Hous
npenojaBaresieid, UMEIOIIUX BBICIIEE 00pa30BaHUE, JTOJKHA COCTABIISATh HE MEHEE
95 mnpomeHToB B 0o0meEM 4mCIe TpernojaBaTelield, 00eCIeYynBarOIINX
00pa30BaTeNbHBIN MPOLIECC MO JAHHON OCHOBHOW 00pa30BaTENIbHOM MporpaMme.

OnbIT NEATENbHOCTH B OpraHu3auax COOTBETCTBYIOIIEH
npodeccuoHanbHoOl  cepbl sABIAETCS 0O0sA3aTENBbHBIM JIJISl  MPETOaaBaTeNeH,
OTBEYAIONIMX 32 OCBOCHHE 00ydaronumcsi mpodhecCHOHAIBHOTO Y4eOHOTO IUKIIA.
[IpenoaBareny Moy4daroT JOMOJHUTEIBHOE TPodeccroHamsHoe 00pa3oBaHUE M0
mporpaMmaM MOBBIIIEHUSI KBAIM(PHUKAIIMK, B TOM 4YHCle B (OpME CTAXKUPOBKU B
mpoHIBHBIX OpraHu3aIusix He pexe | pasa B 3 roja.

Jlo 10 mpoiieHTOB OT O0IIero uyucia MpenojaBaTesieii, UMEIONUX BBICIIEE
oOpa3oBaHue, MOXET ObITh 3aMEHEHO mpenogaBareiasimu, umeronumu CIIO u
rOCyJIapCTBEHHBIE TOYETHBIC 3BaHUA B COOTBETCTBYIOIIEH MpodhecCHOHATBHOM
chepe, nam creunanuctamu, uMmerommmu CIIO u ctax nmpakThyeckod padoThl B
COOTBETCTBYIOIIEH npodeccuonansHol chepe 6osee 10 mocieaHux Jer.

4.4 HNudpopmanuonnoe obecneyeHue 00y4yeHusl. Ilepeyensn
PEeKOMeHAyeMbIX Y4eOHbIX H3aaHuil, UHTepHeT-pecypcoB, AONMOJTHUTEIbHOM
JUTEPATYPhI

OCHOBHBIC HICTOYHHUKH:

1. EcrectBo3nanue. Anekcammnaa W.10., I'anaktrnonos K.B., JImutpuen
N.C. nox pen. Anekcammnon U.FO. Aximonepnoe oOmiectBo. M3gaTenbcTBO
«IIpocsemenuey, 10 ki., 2020.

2. EctectBo3nanmne.  Anekcammmua  HWM.JO., Tanaktmonos  K.B.,
HmutpueB U.C. mox pen. AnekcammHoir M.FO. AxumoneprHoe oOI1ecTBo.
N3parenscTBO «lIpocBemienney, 11 ki., 2020.

3. EctectBo3nanue. ['adpuensin O.C., Octpoymon WN.T'., [Typsimesa H.C.
10 k1. OO0 «/Ipodar, 2020.

4. EcTecTBO3HaHUE. ["abpuensn 0.C, OctpoyMoB nr.,
[Mypsimesa H.C.11 k1. OO0 «poda», 2020.

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. EcrectBo3HaHue: Y4YeOHUK IS CpeAHEro Mpo¢heCCHOHAIBHOTO
obpazoBanusi/ B.H. Jlaspunenko u ap.; nmox pegakuueii B.H. JlaBpunenko. - 5-¢
u3., mepepad. u gor.- Mocksa: M3garensctBo «FOpaiity, 2021.

2. EctecTBO3HaHUeE:! yueOHoe nocobue LISt CpeIHero
npodeccuonanbHoro oopazoanus/ A.A. I'openos. - 4-e uzn., nepepad. u AOIL.-
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Mockga: U3natensctBo «tOpaiity, 2022.
3. EctrectBo3nanue. TutoB C.A., AradonoBa N.b., Curornazor B.U.
000 «/lpodax. N3ngarenbctBo «IIpocsemenuey, 10 k., 2020.
4. EcrectBo3nanue. TutoB C.A., Aradonosa 1.b., CuBoriazos B.11. OO0
«poda». UzmatenncTBo «IIpocBemnienuer, 11 ki., 2020.
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JUCHUILIAHBI

KOHTpOJIL N OHOCHKa PpCe3yJIbTaTOB OCBOCHUA yqe6H01?1 JAUCHUITIINHBI
OCYHICCTBIICTCA IPCIIOAAaBaATCIICM IIPHU IIPOBCACHUU BaHHTHﬁ, TCCTUPOBAHUA, A
TAaKXKC BBIIIOJTHCHUA 06yanOHIHMHCH HHAWBUYAJIBbHBIX Ba,ZIaHI/If/'I, ITPOCKTOB,

HUCCIIEeI0OBaHUMH.

PesyabTaTnl 00yueHus

OcHoOBHBIE TOKA3aTeJIU
OlIeHKH Pe3yJbTATOB

(I)OpMLI H METObI
KOHTPOJIA U OHCHKH

3HaTh:
- POJIb €CTECTBO3HAHUS B
Pa3BUTUU YEJIOBEYECKON
LUBWIN3ALUHY;
- IEPCOHAJIBHBIN BKJIaJ
BEJIMKHMX YYEHBIX B
COBPEMEHHOE COCTOSIHHE
€CTECTBEHHBIX HaYK;
- IPUMEHSTH €CTECTBEHHO-
HAY4YHYI0 TEPMHHOJIOTUIO IIPU
ONMCAHUM SIBJICHUI
OKPY’KaIOIIEro MUpa;
- 000CHOBaHHO IPUMEHSATH
npuOOpBI 17151 U3MEPEHUS U
HaOJII0/IEHUS, UCTIONb3Y
OINKCaHKUE WU TPEJIOKEHHBIH
QITOPUTM DKCTIEPUMEHTA C
LEJIBIO MIOJTyYEHUs 3HAaHUH 00
00BEKTE U3YUEHUS;
- OpraHU30BBIBAThH CBOIO
NeSITeTbHOCTD C YYETOM
HPUHIUIIOB YCTOWYMBOIO
Pa3BUTHS CUCTEMBI «IIPUPOIA-
00I11€CTBO-YETIOBEK»
(OCHOBBIBAsICh Ha 3HAHUAX O
npolieccax nepeHoca u
TpaHchopMaIuu BEIIeCTB U
SHEpruel B 3KOCUCTEME,
pa3BUTHH U
(YHKIIMOHUPOBAHUU
6uocepsl, 0 CTPyKType
HOMYJISIUY T BUJA,
aJIanTalusIXx OPraHu3MOB K
cpene oOuTaHus ),
-000CHOBBIBATh IPAKTUIECKOE
UCIIOJIb30BaHUE BELIECTB U MX
peaKIuii B IPOMBIIIJICHHOCTH
U OBITY; OOBSICHATH POJIb
OTIPENIeIICHHBIX KJIACCOB
BEIIIECTB B 3arpsi3HEHUU
OKpYKaloIleu Cpeibl;
- IGWCTBOBATh B PAMKax

-3HAIOT POJib
€CTECTBO3HAHMS B
Pa3BUTHH YEJIOBEUECKON
[IUBHIIN3AIINH,

- IPUMEHSIOT
€CTECTBEHHO- HAYYHYIO
TEPMHUHOJIOTHIO TIPH
ONMVCAaHUH SIBJICHUH
OKPY’KaroIlEero MUPA;

- 3HAIOT MPAKTUYECKOE
HCIIOJIb30BaHUE BEIISCTB U
WX pEaKiuil B
MIPOMBIIIJICHHOCTH U OBITY;
3HAIOT POJIb
OIpECICHHBIX KJIACCOB
BEILIECTB B 3arpsI3HEHUU
OKpY’KaroIllen cpebl

®opMbI KOHTPOJIA:
VYcrHblit onpoc
[TruceMenHBIN onpoc
CamocrosiTenbHas pabota
TecroBble 3a0aHus

MeToabl KOHTPOJIA:
OpOoHTANBHBINA ONPOC
NuauBuiyanbHbIA 0npoc
IIpoBepka
CaMOCTOSITENILHON paboThI
[IpoBepka KOHCIIEKTOB
[TpoBepka coobmeHmit
OueHrBaHUE BBINOJHEHUS
WHJIMBUIYQJIbHBIX 33JIaHUM

IIpomexxyrounas
aTTecTanus - 3a4eT C
OLICHKOH
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TEXHHUKHU 0€3011acCHOCTHU U B
COOTBETCTBUU C UHCTPYKIHSIMH
[0 MPUMEHEHUIO JIEKAPCTB,
CpEICTB OBITOBOW XMMHH,
OBITOBBIX PIEKTPHUUECKUX
npuOOpOB, IOHUMAs
€CTECTBEHHO-HAYYHbIE€ OCHOBBI
CO3J1aHus NIPEAIMCaHUN;

- opMupoBaTH COOCTBEHHYIO
CTpaTEruio
3/I0pOBbECOEPEraroIero
MUTAHMS C YIETOM
OHOJIOrHYeCcKOU
11eJ1€C000Pa3HOCTH, POJIU
BEIIECTB B MUTAHUU U
KUZHEJCATCIIbHOCTH KUBBIX
OpPraHU3MOB;

- OOBSCHATH MEXaHU3M
BIIUSTHUS HA KUBBIC OPTraHU3MBbI
3JIEKTPOMArHUTHBIX BOJIH U
PaIMOAaKTUBHOTO U3TYICHHS, a
TaK)Ke JAeUCTBUS aTKOTOJIA,
HUKOTHHA, HAPKOTUYICCKUX,
MyTareHHBIX BEIIECTB Ha
3I0pPOBBE OpraHMU3Ma U
3apO/JIBIIIEBOE PA3BUTHUE;

- BBIOMpATh CTPATETUIO
MOBE/ICHNUS B OBITOBBIX U
Ype3BBIYANHBIX CHUTYAITUsX,
OCHOBBIBASICh Ha TOHUMAHUU
BIIUSTHUS HA OpPTraHU3M
qyenoBeKa GU3NYECKUX,
XUMHUYECKHUX U OMOJIOTHUECKUX
(baxTOpOoB;

-0CO3HAHHO JIEUCTBOBATE B
CUTYaIliu BbIOOpa MPOIyKTa
WM YCITYTH, TIPUMEHSIS
€CTeCTBEHHO-Hay4YHbIE

KOMIICTCHIINH.

Ymern: - YMEKOT BBINOJHATH
- BBIIIOJIHATH CaMOCTOATENbHBIE
CaMOCTOSITEIIbHBIE AKCIIEPUMEHTBHI,
AKCIIEPUMEHTBI, pPacKpbIBAIOIINE

pacKpbIBaloIe MTOHUMaHUe
OCHOBHBIX €CTECTBEHHO-
HAyYHBIX TIOHATUN U 3aKOHOB,
co0utro1ast mpaBuiia
Oe3omacHoi paboTHI,
IIPEJICTABIISITh I1OJy4EHHbIE
pe3ynbTaThl B TAOJTUYHOM,
rpau4ecKoi Ui TEKCTOBOM

MTOHWMaHHUE OCHOBHBIX
€CTECTBEHHO-HAYyYHBIX
MOHATHH U 3aKOHOB,
co0utro/1as mpaBuiia
0e3omacHoil paboThI;
NPECTaBIIATh
MIOJTy9YeHHBIEC PE3yJIbTaThI B
TabJIMYHOM, Tpaduyeckont
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dbopme; nenaTh BHIBOBI HA
OCHOBE II0JIyUYE€HHBIX U
JUTEPATyPHBIX TaHHBIX;

- OCYUIECTBIISATh
CaMOCTOSITCIIbHBIN y4eOHBII
IIPOEKT WM UCCIIEI0BAaHUE B
o0JacT ecTeCTBO3HAHMUS,
BKJIIOYAIOUIUI ONIPEACIICHUE
TEMBI, TIOCTAaHOBKY, LIEJIH U
3a/1a4, BBIABM)KEHUE
TUIIOTE3bI U MyTEH ee
AKCIEPUMEHTAIBHOMN
MIPOBEPKHU, IPOBECHHE
AKCIIEPUMEHTA, aHAJIU3 €r0
pE3yJbTaTOB C YUETOM
HOTPELIHOCTH U3MEPEHMUS,
dbopMynupOBaHUs BEIBOJIOB U
IIpEJICTaBIEHUE TOTOBOTO
UH(POPMAIIMOHHOTO
IPOAYKTa,

- 00CY>KJaTh CYIIIECTBYIOIIHE
JIOKAJIbHBIE U PETHOHANIbHBIE
poOJIeMbl (3KOJIOTUYECKHE,
SHEPreTUYeCKHe, ChIPhEBbIC
T.1.);

- 000CHOBBIBATH B JUCKYCCUU
BO3MOXHBIE ITYTH UX
pellleHus, OCHOBBIBAsICh Ha
€CTECTBEHHO-HayYHBIX
3HAHUSX;

- HaXOJUTh B3aUMOCBSI3U
MEXy CTPYKTYpPOil 1
byHKIMEH, TPUUNHON 1
CIIEICTBUEM, TEOPUEHN U
(dakTaMu Ipu aHaNIM3e
NpoOJIEeMHBIX CUTyallul U
000CHOBAaHUU TPUHUMAEMBIX
pELICHU Ha OCHOBE
€CTECTBEHHO-HayYHBIX
3HaHUH; TOKa3bIBaTh
B3alMOCBS3b MEXKTY
00J1aCTSIMH €CTECTBEHHBIX

HayK

WJTH TEKCTOBOM (hopme;
JIeNIaTh BBIBOJIBI HA OCHOBE
MOJTYYCHHBIX U
JUTEPATypPHBIX TaHHBIX;

- YMEIOT OCYIIECTBIISATh
CaMOCTOATEJIbHBIN
y4eOHBII MMPOEKT WU
UCCJICIOBAaHKE B 00JIaCTH
€CTECTBO3HAHUS,
BKJIFOYAIOIINHN
OIIpENICIICHUE TEMBI,
MIOCTAHOBKY, LIETIN | 33134,
BBIJIBUKCHUE TUTIOTE3bI U
IyTeH ee
IKCIIEPUMEHTAIBHOM
MIPOBEPKHU, IPOBEIICHHE
IKCIEPUMEHTA, aHAJIU3 €ro
pe3yIIbTaTOB;

- YMEIOT 00CYXKIaTh
CYIIECTBYIOIIINE
JIOKQJIbHBIC U
PETHOHABHBIC TTPOOJIEMBI
(9K0JIOTHYECKHE,
DHEPreTHYECKUE,
CBIPBEBBIE T.J1.);

- 000CHOBBIBATH B
JTUCKYCCHH BO3MOYKHBIC
MYTH UX PEIICHUS,
OCHOBBIBAsICh Ha
€CTECTBCHHO-HAYUHBIX
3HAHUSIX;
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