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2. MMACIIOPT PABOYE TPOT'PAMMBI YYEBHOM
JUCIIUATIJIMHBbI
0/1.01.04 EcTecTBO3HAHHE
1.1. OOaacTh npuMeHeHusi padoyeii NpPOrpaMMbl

Pabouass mporpamma y4eOHOW ITUCIUIUIMHBI SIBIISICTCS YacThIO OCBOCHHUS
OIIOIT CIIO - IIICC3 B cootrBerctBuu ¢ ®I'OC COO u ®IrocC CIIO no
cnenuanbHocT 54.02.05 JKuBonuch (1o BUaaM): CTaHKOBAs KUBOIIUCH.

Pabouass mporpamMma MOXeT OBITh HCIOJB30BaHA B MPOQPECCHOHATBHBIX
00pa30BaTeIbHBIX OpPTaHHU3AINAX, PEATU3YIONUX 00pa30BaTEIBHYIO MPOTPaAMMY
cpeaHero obimiero oOpa3oBaHHS B IpeAeiiaX OCBOSCHHS IPOrpaMM ITOJATOTOBKHU
CIEIUAMCTOB CPEHETO 3BEHA.

1.2. leau u 3axa4m y4eOHOI TMCUMILUIMHBI — TPeOOBAHHS K pe3yJibTaTam
0CBOEHMSI YUeOHOI JUCHMIIUHBI:

B pesynbTaTe ocBoeHUs y4eOHON AUCITUIUIMHBI 00yYaroNIUics JOKEeH

yMeTh:

- BBITIOJIHATH CAMOCTOSITEIIbHBIE DKCIIEPUMEHTHI, PACKPBIBAIOIINE TOHUMAHNE
OCHOBHBIX E€CTECTBEHHO-HAYUYHBIX TIOHATHH ¥ 3aKOHOB, COONIOJas TMpaBuiia
Oe3omacHON pabOThI, TPEICTABIATH TOJYyYCHHBIE pE3yIbTaThl B TaOIMYHOM,
rpadugeckoil WM TEKCTOBOUM (hopme; MenaTh BBIBOABI HA OCHOBE IMOJIYYCHHBIX U
JUTEPATYPHBIX TAHHBIX;

- OCYIIECTBIISATH CAMOCTOSATEIbHBIN yYeOHBIN MPOEKT WIIM WCCIICIOBAHHE B
00J1acTH €CTECTBO3HAHUS, BKIIOUYAIOLINI ONpeeIeHUe TEMBI, IOCTAHOBKY, LIETH U
3a/1a4y, BBIABMKCHUE THUIIOTE3bI W IyTEH €€ SKCIECPUMEHTAIBHOW TIPOBEPKH,
MPOBEJICHUE HKCIIEPUMEHTA, aHAJIU3 €ro Pe3yJbTaTOB C YYETOM IMOTPEHIHOCTH
u3MepeHus,  (GOpPMYJTUPOBAHUS  BBIBOJOB M MPEACTABICHHE  T'OTOBOTO
MH(OPMAIITMOHHOTO MPOIYKTA;

- 00CyXJaTh CYyHIECTBYIOIIME JIOKAJbHbIE M PETHOHAIBHBIC MPOOIEMBI
(9KOJIOTHYECKHE, SHEPTETUUECKHE, CHIPHEBBIC U T.11.);

- 000CHOBBIBATh B JINCKYCCUM BO3MOYKHBIE MTyTH UX PELICHUS, OCHOBBIBASChH
Ha €CTECTBEHHO-HAYYHBIX 3HAHUSX;

- HaxOJIUTh B3aMMOCBSI3M MEXIY CTPYKTYpol H (DyHKIMEH, MPUYUHON U
CIIEICTBUEM, Teopue u (QakTaMu TPH aHaIu3€e MNPOOJIEMHBIX CHUTYalluid |
000CHOBaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE €CTECTBCHHO-HAYYHBIX 3HAHUM;
MOKAa3bIBaTh B3aUMOCBSI3b MEXKy 00JIACTSMH €CTECTBEHHBIX HayK.

3HATB!

- POJIb €CTECTBO3HAHUS B PA3BUTHUH YEIOBEUCCKON ITUBIIIH3AINY;

- TIEPCOHATBHBIM BKJIAJ BEIMKAX YYCHBIX B COBPEMEHHOE COCTOSHHE
€CTCCTBEHHBIX HAYK;

- IPUMEHSTh €CTECTBEHHO- HAYYHYIO TEPMUHOJIOTUIO ITPU OMUCAHUH SIBJIICHUN
OKPYAIOIEro MUpA;

- 00OCHOBAaHHO TPHUMEHSTh NPUOOPHI I U3MEPEHHS W HAOIIOJEHUs,
WCIIOJIb3Yysl OINMCAHUE WJIU TPEIJIOKEHHBIN aJITOPUTM OKCIIEPUMEHTa C IIENbI0
MOJTyYCHUS 3HAaHUM 00 0OBEKTE U3YUCHUS;



- OPraHHU30BBIBATH CBOKO JIEATEIBHOCTh C YYETOM MPHUHIMIIOB YCTOWYHUBOIO
Pa3BUTHS CHUCTEMBI «IIPHPOAA-OOIIECTBO-YEIOBEK» (OCHOBHIBASACh HA 3HAHUSAX O
mpoleccax MepeHoca M TpaHC(POpPMALMK BEIIECTB M 3HEPrHeil B 3KOCHUCTEME,
pPa3BUTUU U (PYHKIMOHHPOBAHUU OuOC(hEpbl, O CTPYKType MOMYyJSIMU T BUJA,
aJanTalusIX OpraHu3MoB K cpesie OOUTaHus);

-000CHOBBIBATh MPAKTUYECKOE HUCIOJIb30BAaHUE BEUIECTB M MX PEaKUUid B
MPOMBIIUIEHHOCTH U ObITY; OOBACHSATH POJb ONPENEICHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPY KaroIIe Cpeibl;

- JIeiCTBOBATh B paMKaX TEXHUKHA OE30MAaCHOCTH U B COOTBETCTBUU C
WHCTPYKIUSIMU IO MPUMEHEHHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHH, OBITOBBIX
AJIEKTPUYECKUX TMPUOOPOB, MOHHMAsl €CTECTBEHHO-HAYYHbIE OCHOBBI CO3/IaHUs
MIPENUCAHNM;

- (hopMHpOBaTh COOCTBEHHYIO CTPATETUIO 310pPOBbECOEPEraroIero MUTaHUs
C yyeToM OHOJIOTMYECKON 11e1eCO00pa3HOCTH, POJM BEIIECTB B NUTAHUU U
YKU3HEIEATEIIbHOCTH )KUBBIX OPTaHU3MOB;

- OOBSICHATh MEXaHU3M BIIMSIHUS HA KUBBIE OPTaHU3MBbI 3JIEKTPOMATrHUTHBIX
BOJIH M DPAJMOAKTHUBHOTO M3TYyUYEHHUs, a TaKXKe ACHCTBUS aJKOrojisi, HUKOTHUHA,
HApKOTHUYECKUX, MyTareHHbIX BEIIECTB HA 3JI0POBbE OPraHM3Ma U 3apO/IbIIIEBOE
pPa3BUTHE;

- BBIOMpaTh CTPATETHUIO MOBE/ICHUS B OBITOBBIX U UPE3BBIYANHBIX CUTYAIIHSIX,
OCHOBBIBASICh Ha TOHUMAHWUW BJIUSHUS HA OPraHU3M YeloBeKa (PU3NYECKHUX,
XUMHUYECKUX 1 OMOJIOTHYECKUX (PAKTOPOB;

-OCO3HAaHHO JEHCTBOBaTh B CHUTYallMM BbIOOpa MPOAYKTAa WU YCIYTH,
PUMEHSS €CTECTBEHHO-HAYYHbIE KOMIIETEHIUU.

1.3. KoguyecTBO 4YacoB Ha OCBOEHHE TNPOrpaMMbl  Yy4eOHOIi
AUCUMILTAHBI .

Bcero — 24 yaca, B ToM 4nce:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaronuxcs — 24 4yaca, BKIIIOYas:
00s3aTeNIbHON ayAUTOPHON yueOHOM Harpy3ku oOyuatomuxcsi — 16 gacos;
CaMOCTOSITENTbHOM PaboThl 00y4YaOIIKXCs - 8 YacoB.



3.

Pe3ynpraToM ocBoeHHs paboyeil MporpamMmbl

PE3YJBbTATBHI OCBOEHUS YYEFHOM JUCIUILINHBI

y4eOHON JUCHMIUINHBI

ABJIACTCS OBJIAACHUC O6y‘{aIOI_HI/IMC$I BHUOOM JCATCIBHOCTH, B TOM YHCJIC 3HAHUIMU

U YMCHUAMM:

HaumenoBanue pe3ynbrata 00yueHus

3HaTh

VYmMmetrn

- POJIb €CTECTBO3HAHUS B PA3BUTUHU
UeJIOBEUYSCKOM IMBUIIN3AINY;

- IEPCOHAJIBHBII BKJIA]] BEJIMKUX YUCHBIX B
COBPEMEHHOE COCTOSTHAE €CTECTBCHHBIX HAYK;
- IPUMEHSTH €CTECTBEHHO- HAYYHYIO
TEPMUHOJIOTHIO TIPH OTIMCAHUH SIBJICHUN
OKpY>KaIOLIero MUpa;

- 000CHOBaHHO MPUMEHSTH TIPUOOPHI TSI
M3MEPEHUs U HAOIOICHHUS, HCTIONB3YS
OTMCaHKE WIIN TIPEIOKEHHBIN aJTOpUTM
HKCIIEPUMEHTA C LEJIbIO MOTyUYeHHs 3HAHUH 00
00BEKTE N3yUCHHUS;

- OpPTraHU30BBIBATH CBOIO JAEATEIBHOCTD C
Y9IE€TOM TPUHITUIIOB YCTOWYHBOTO Pa3BUTHUS
CHCTEMBI «IIPHPO]1a-00IECTBO-UETOBEK»
(OCHOBBIBasICh Ha 3HAHHUAX O MPOIECCAX
nepeHoca u TpancGopmaIiu BemecTB 1
DHEPTUEH B SKOCHCTEME, PA3BUTHH U
(yHKIIMOHUPOBAaHUH OHOC(hEpPHI, O CTPYKType
MOITYJISIIIUK T BUJIA, aIaNITAllUsAX OPTaHU3MOB K
cpene oOuTaHus ),

-000CHOBBIBATh MPAKTUIECKOE HCITOTb30BAHHE
BEILIECTB ¥ UX PEAKIUI B IPOMBIILICHHOCTH |
OBITY; OOBSCHATH POJIb ONPEICICHHBIX
KJIACCOB BEILIECTB B 3arps3HEHUU
OKpYIKaIoIIeH CpeIbl;

- ICCTBOBATh B paMKaxX TEXHUKU
0€301aCHOCTH ¥ B COOTBETCTBHU C
MHCTPYKLUSMU 110 TIPUMEHEHUIO JIEKAPCTB,
CPEICTB OBITOBOM XUMHH, OBITOBBIX
HIIEKTPUYECKUX TPUOOPOB, TOHUMAsI
CCTECTBCHHO-HAyYHBIC OCHOBBI CO3/IaHHS
[IpEANMCAHWIM;

- hopMupOBaTh COOCTBEHHYIO CTPATETHIO
3I0POBbECOEPETAIOIIETO MUTAHUS C YIETOM
OHMOJIOTUYECKOH 11eIecO00pa3HOCTH, POITH
BEIIECTB B MUTAHUH U JKU3HEACITEIBHOCTH
PKHBBIX OPT'aHU3MOB;

- OOBSICHSTH MEXAHU3M BIIUSTHHS HA )KUBBIC
OpraHU3MBbI AJIEKTPOMArHUTHBIX BOJIH H
PaTMOaKTUBHOTO U3TYUYCHHUS, a TAKXKE
NEMCTBUS AJIKOTOJIsI, HUKOTHHA,
HApKOTHYECKUX, MyTareHHbIX BEIIECTB Ha

- BBIIIOJIHATH CAMOCTOSITENIbHBIE SKCIIEPUMEHTHI,
[pacKpbIBalOIe TOHUMaHUE OCHOBHBIX
€CTECTBEHHO-HAYYHbIX INOHATHH U 3aKOHOB,
coOIr0/1ast MpaBmiia 6€30MmacHoOi padoTHI;
[IPEJICTABIISTH [10JIy4EHHBIE PE3YJIbTAThI B
TaOJIMYHOMN, TpadUUeCcKON MIIH TEKCTOBOM
(bopme; 1enaTh BHIBOJIBI HA OCHOBE MOTY4YEHHBIX|
U JINTEPATYPHBIX JaHHBIX;

- OCYILLECTBJIATH CAMOCTOSITENIbHBIN Y4eOHBIH
MPOEKT WIJIM UCCIIeIOBaHNE B 00JIaCTH
€CTECTBO3HAHUS, BKIIIOUAIOUINN ONpeIeIeHNne
TEMBbI, TOCTAaHOBKY, LIEJTU U 3a/1a4, BHIJBUKEHHE
TUIIOTE3bI U IIyTEU €€ IKCIIEPUMEHTAIbHON
[IPOBEPKH, MPOBEACHNE HKCIIEPUMEHTA, aHAIIN3
€ro pe3yJIbTaToOB C Y4ETOM IOIPEIIHOCTH
3MepeHusi, pOpMyIUPOBAHUS BBIBOJOB U
MpeCcTaBIeHUE TOTOBOTO HH(POPMAIIMOHHOTO
MPOIYKTa;

- 00CY’KIaTh CYIIECTBYIOIIUE JTOKATbHBIE U
[PETHOHAIIbHBIE TIPOOJIEMBI (PKOJIOTHIECKUE,
PHEPreTUUECKUE, CBIPHEBBIE U T.11.);

- 000CHOBBIBATH B JMCKYCCUU BO3MOXKHBIE ITYTH
WX pEIICHNUs], OCHOBBIBAsICh HA €CTECTBEHHO-
HAYYHBIX 3HAHUSX;

- HAXOJUTh B3aUMOCBSI3HU MEXy CTPYKTYpOH 1
(yHKIMEH, TPUIMHON U CICACTBUEM, TCOpUEH
1 (haKTaMu TPU aHATA3E MTPOOIIEMHBIX
CUTyaluii 1 000CHOBAaHUH MPUHUMAEMBIX
pEIIEHNI HAa OCHOBE €CTECTBEHHO-HAYUYHBIX
BHAHUI; TOKa3bIBaTh B3aUMOCBSI3b MEXKIY
00J1aCTSIMM €CTECTBEHHBIX HayK.




3I0OPOBbE OPTaHU3Ma M 3apOJIbIIIEBOE
Pa3BHUTHE;

- BEIOMPATh CTPATETHIO MOBEACHUS B OBITOBBIX
W Ype3BBIYAMHBIX CUTYalUsX, OCHOBBIBASICH HA
MOHUMAaHWHU BIMSIHUS HA OPTaHU3M YeJIOBeKa
(U3MUECKUX, XUMHUUECKUX U OMOJIOTHYECKUX
(akTOpOB;

-0CO3HAHHO JEHCTBOBATh B CUTYAIlMH BHIOOpA
MPOIYKTa WIH YCIYTH, TPUMEHSS
eCTECTBEHHO-HAYYHbIE KOMITCTCHIIHH.




3. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILJIAHBI

3.1. Tematnueckuii miad yueOHou quctuminael O/[.01.11 EcrecTtBo3HaHME

O0BEM BpeMeHU, OTBEICHHBIA HA OCBOCHUE YUCOHOW TUCIUTIIMHBI

Konpr HaumeHnoBaHue pa3ienos, TeM Beero |a3arenpHas aynuropHas yueOHass [CaMocTosiTenbHas paboTta
KOMITETCHITHHA 4acoB Harpy3ka 00yJaroIuxcs o0yyaromuxcs
B T.4U. B T.U.
Bcero |mabopatopHbie | KypcoBas [Bcero 4acoB| B T.4. KypcoBast
4acoB paboThl 1 pabora pabota (IpoeKT),
MpaKTU4yeckue | (MpoeKT), 4acoB
3aHSTHsL, YaCOB| 4acoB
1 2 3 4 5 6 7 8

Pasjen 1. EcTecTBO3HAHME KaK eIMHASI HAYKA O 4 4 - - - -
npupoje
Tema 1.1. CTpyKTypa €CTeCTBEHHO-HAYYHOTO MO3HAHUS 1 1 - - - -
Tema 1.2. KpaTkast ICTOpUSI €CTECTBO3HAHUS 1 1 - - - -
Tema 1.3. EcTecTBEeHHbIE HAYKH U PA3BUTHE TEXHUKHU U 2 2 i ) i i
TEXHOJIOTH
Paspnea 2. Ilpupoaa u 3aKOHOMEPHOCTH MeraMmmupa 4 2 - - 2 -
Tema 2.1. IIpocTpaHcTBO U BpeMsl, KAK OCHOBHbIE 2 1 - - 1 -
(dbyH1aMeHTaJIbHbIE (JOPMBI CYIIECTBOBAHUSI MATEPUHU
Tema 2.2. IIpoucxoxaenne 3eMiu. 3eMilsl Kak IUIaHEeTa U 2 1 - 1 -
IIPUPOJIHOE TEJIO0 )
Pa3nes 3. OcHOBHBIE 3aKOHOMEPHOCTH MHKPOMHPA 6 4 - - 2 -
Tema 3.1. CtpoeHre aTOMOB XUMHUYECKUX AJIEMEHTOB 2 1 - - 1 -
Tema 3.2. [Ipuposa XuMHUYECKON CBSI3U 1 1 - - - -
Tema 3.3. CocTaB 1 CBOWCTBA MOJIEKYJI 1 1 - - - -
Tema 3.4. Knerka - cTpyKTypHO-(yHKIIMOHAIbHAS 2 1 i ) 1 i
€IMHHUILIA )KMBOT'0 OpraHu3Ma
Pasjnen 4. Mup 00beKTOB: BOBHUKHOBEHUE, Pa3BUTHE, 5 4 - 1 -
32KOHOMEPHOCTH i
Tema 4.1. BemecTBo: cCOCTOSHNE U CBOWCTBA 2 1 - - 1 -
Tema 4.2. YdeHne o XUMHUYECKUX MPOIECcax 1 1 - - - -




Tema 4.3. Konnenuus npoucxXoXKAeHHs )KU3HU Ha 3eMJI€.

OCHOBHBI€ Tallbl HBOJIOLMH KHBOI'O ! !
Tema 4.4. buocdepa u Hoochepa 1 1
Paspnen 5. EcrecTBeHHbIC HAYKH U Ye10BeK 6 3
Tema 5.1. YenoBek kak IpeIMET €CTECTBEHHO-HAY4YHOT O 4 1
NIO3HAHUS
Tema 5.2. OCHOBBI 3T0pOBBECOEPETAOIIETO TTOBEICHUS 1 1
Tema 5.3. OCHOBBI PallMOHAIBLHOTO MPUPOIOTIOIH30BAHUS 1 1
[IpomexxyTouHas aTrectanus (3a4eT ¢ OLEHKOMN)
Bcero yacos: 24 16




3.2. Conep:xanue o0yueHus no yuyeonoii gucuumianabl OJ1.01.11 EctecTBo3HaHue

HaumeHoBanue pa3aesioB, TeMm Conep:xanue y4eOHOIr0 MaTepuaJia, IPAKTUYECKHE 3aHATUS, CAMOCTOSITeIbHAsI padoTa O0bém
Y4eOHO# JUCUMILTUHBI 00yJaroImuxcst 4acoB
1 2 3
Paspnen 1. EcrecTBO3HAHHE KaK 4
eIMHAs HAYKa 0 MpHpoe
Tema 1.1. CtpykTypa Conep:xaHue yueOHOro MaTepuana 1
CCTCCTBCHHO-HAyTHOI'O Hayxka u ee xapakrepHble uepThl. Kinaccudukamus Hayk. CucreMa eCTECTBEHHbBIX HAyK U MPEAMET
ITO3HAHHA ux u3ydeHus. HayuHoe 3HaHMe: KpUTEpHH, CTPYKTYypa, npu3Haku. Knaccudukanus meronos
HAY4YHOT'O UCCIIEI0BAHUSI.
[ IpakTHUeckue 3aHITHS
CamocTtosiTenbHast paboTa 00y4aronmxcs
Tema 1.2. Kpartkas ucropust Coneprkanue yueOHOro MaTepuasa 1
€CTECTBO3HAHMA DJKCIIepUMEHTAIbHBIE METO/IbI B €CTECTBEHHBIX HayKax: HaOIOIeHUE, SKCIIEPUMEHT, U3MEPEHHE.
TeopeTrueckre METO/Ibl UCCIIEI0BAaHUS: KIIaCCU(PUKALUs, CUCTEMAaTU3allks, aHAJIU3, CUHTES,
MHIYKUUA, JeAyKIus, MoaenupoBaHue. CTpyKTypHOE CTPOEHHUE MUPaA: MUKPOMHUP, MAaKpOMUD,
Merammp.
[ IpakTHUeckue 3aHATHS
CamocTtosiTenbHas paboTa 00y4aronmxcs
Tema 1.3. EcrectBennbie Hayku 1 | Coaeprkanue yaeOHOTO MaTepuaia 2
PasBUTHE TEXHUKU M TEXHOJIOTUH | 3aposkieHue U pa3BUTHE TEXHUKH. Pa3BUTHE TeXHOreHHO# muBmin3anun. TexHochepa.
Baxxnelimue TexHuueckue n300peTeHns. B3auMocBsI3b TEXHUKH U €CTECTBEHHBIX HayK. Mup
COBPEMEHHBIX TEXHOJIOTUH (IHEPTeTHKA, KOCMUYECKHE UCCIIeI0BaHuUs, OMOTEXHOJIOTHH,
HAHOTEXHOJIOTMH U Ap.). TEXHOJIOrMH U COBPEMEHHBIE MPOOIEMbl HUBUIM3ALMH
[IpakTrueckue 3aHATHS
CamocTtosTenbHas pabota o0ydaronuxcs
Pa3nen 2. [Ipupona u 4
3aKOHOMEPHOCTH MeramMmupa
Tema 2.1. I[IpocTpancTto u Bpems, | Coaeprkanne yueOHOTO MaTepuaia 1

KaK OCHOBHBIE ()yHIaMEHTAJIbHBIC
(GOpMBI CyIIeCTBOBAHUSI MaTepUU

Cummetpust mpocTpaHcTBa U BpeMeHH. Kitaccuueckue cBOHCTBa MPOCTPAHCTBA, BPEMEHU U

matepuu. Cuctemsl orcuéta. Mexannueckoe nsuxkenue. Koopaunatsl. XapakTepucTHKH (1IyTh,
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CKOPOCTb, YCKOPEHHUE) U MPUYUHBI IBI>KEHUS. TpaeKTOpus ABUKEHUSI.

[IpakTrueckue 3aHATHS

CamocrosrenbHas pabota 00yJaromuxcs

Temaruka caMOCTOATEIHHOU PaOOTHI:
JlnHaMu4YecKHe U CTaTUCTUYECKHUE 3aKOHOMEPHOCTH B MPUPOJIC

Tema 2.2. [IpoucxoxaeHue
Semin. 3eMid Kak IUIaHeTa U
MIPUPOHOE TEIIO

Copepxanne yueOHOTO MaTepHana

OCHOBHBIC THIIOTE3bI MMPOUCXOKACHU A 3emun. COBpeMeHHaH TUNOTE3a BO3HUKHOBEHHS 3EMITH

HpaKTI/I‘ICCKI/IC 3aHATHUA

CamocrosTenbHas pa60Ta 06yqa10u1nxc;1

TemaTrka CaMOCTOSATEIILHOM PabOTHI:
I'eocdepst 3emn.
TIpotiecchl U SIBJICHUsI METaMKPa, MX TPOSIBJICHHS B IIOBCEIHEBHOM YKH3HH.

Paznea 3. OcHoBHBIE
3aKOHOMEPHOCTH MUKPOMHPA

Tema 3.1. Ctpoenrie aTOMOB
XAMHUYECKUX AJIEMEHTOB

Coneprxkanne y4eOHOT0 MaTepurana

CoBpemMeHHast MOJIENb CTPOEHMSI aToMa. DJIEKTPOHHAsA KOH(Urypaius aroma. BaleHTHOCTb.
[leproauueckuii 3aK0H U NEPUOANUECKAs CUCTEMA XUMUYECKUX 1eMeHToB J[. 1. Menneneesa.
3HaueHUe NePUOIMIECKOr0 3aKOHA U IEPUOANYECKOI CUCTEMBI JUIsl pa3BUTHS HAYKU M IOHUMaHUS
€CTECTBEHHO-HAYYHON KapTUHBI MUpa. XMMHUYECKHE AIEMEHTHI U UX CBOMCTBA.
PacripocTpaHeHHOCTh XUMHUYECKHX JIEMEHTOB B IPUPOJIE

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosrenbHas pabora 00yJaromuxcs

TemaTtuka caMoOCTOSTEILHON pabOTHI:
MukpoMup Kak CTPyKTYPHBIM YPOBEHb OpraHU3allMA MAaTEpUN
CoBpeMeHHOe npeJicTaBlIeHHe 00 JIEMEHTAPHbIX YaCTHIIAX

Tema 3.2. [Ipupona XUMHUIECKOMH
CBSI3U

Conepxanue yueOHOro MaTepuaia

XuMmuyeckas cBsi3b. MexaHu3Mbl 00pa30BaHUsI XUMUYECKON CBSI3H.
DneKTpooTpULaTeNbHOCTh. Buabl xumuueckoii cBsa3u (KoBanentHas cBs3b. MloHHAs CBA3b.
Metainueckas cBsi3b. Bonopoanas cBs3b

HpaKTI/I‘-IeCKI/IC 3aHATUA

CamocrosrenbHas pabora 00yJaromuxcs

Tema 3.3. CocTas u cBOICTBa

Copepxanue yueOHOTO MaTepHana
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MOJIEKYJT Monekyna: onpejiesieHue, CTPOCHUE U CBOKCTBA. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN COCTAB
MoJieKys. MexXMOoJeKyIsipHble B3auMoaecTBust. MoJiekynbl B XUMUH, GU3KUKE U OMOJIOTHI

[IpakTrueckue 3aHATHS

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 3.4. Knerka — ctpykTypHO- Coneprxanue yueOHOTo MaTepuaa
(byHKIFTOHATIbHAs SFHALIA )KUBOTO Kusoe u HexuBoe. CBOWCTBO kHBOr0. Kitetka (BUbI KIIETOK, CTPOCHUE KIETKH). Ponb KileTku B
OpraHusma 00ecIeueHnH MPOIIECCOB JKU3HEACATEIHHOCTH U BOCIIPOU3BEICHUSI OPTaHU3MOB. 3aKOHOMEPHOCTH

HaCJICACTBCHHOCTH. I'eneTnyecku OGyCHOBHeHHLIC 3a00JIeBaHUs.

[IpakTrueckue 3aHATUS

CamocTosTenbHas pabota o0yJaronmxcs

TemaTuka caMOCTOSATEIHLHON pabOTHI:
OCHOBHbIE BUJIbI MUKPOOPTAHU3MOB

Pa3znean 4. Mup 00beKTOB:
BO3HUKHOBEHHE, pa3BUTHE,

3aKOHOMEPHOCTH
Tema 4.1. BeliiecTBo: cOCTOSIHUE U Copepxanne yaeOHOTO MaTepuaa
CBOHCTBA Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX U OpraHMYeCcKuX BemecTB. OCOOeHHOCTH

CTPOEHUSA U COCTaBa OPraHMYECKUX BeliecTB. OCHOBHBIE MTOJIOKEeHUS Teopun A.M. byTieposa
MHoroo6pasue opraHu4ecKiX coeTuHeHnH, n3omepus. Kiaccupukanus opraHuuIecKux
COEIMHEHUN U UX CBOMCTBA.

[IpakTrueckue 3aHATHS

CamocrosTenbHas paboTa 00yJaromuxcs

Temaruka caMOCTOATEIBHOU PaOOTHI:
MHoroo6pa3ue XMMHYEeCKUX COSMHEHUHN, M X CBOWCTBA

Tema 4.2. Yuenue o xummuueckux | Comepkanue ydeOHOTO MaTepuaia

nporieccax [MoHsATHE 0 XUMUYECKOH peakiuu. THUTTBI XUMUYECKUX PEaKIMi (COeAMHEHMS, Pa3JIOKEHUS,
3ameneHus, oomena). Kinaccudukaums XuMIIeCKUX peakiuii (o arperaTHOMY COCTOSIHHIO, I10
TETI0BOMY 3 (EKTY, 10 HANPaBICHHOCTH MPOTEKaHMS, TI0 HATMYHIO KaTanu3aropa). CKopocTh
peakiuu 1 GakTOphl, OT KOTOPHIX OHA 3aBUCHT. TerutoBoi 3(h(peKT XUMUIECKOU PEaKITUH.
OOpatuMbie U HeOOpaTUMBIC PeaKIMu. XUMUYECKoe paBHOBecHe. OCHOBBI KaTaim3a.

Tema 4.3. Konnenus Coneprxkanne yueOHOro MaTepuana

NPOUCXOXKICHHS KNU3HH Ha 3eMIIC. | OCHOBHEIE TEOPHH BOSHHKHOBEHHS KH3HH HA 3eMJIe: KPEAlMOHN3M, TEOPHs CIOHTAHHOTO




OCHOBHBIC ATAIIBI 3BOJIFOIIUH
ZKHNBOI'O

3apOKACHUA, TCOPUA CTAHUOHAPHOI'O COCTOAHUSA, TCOPHUA IMTAHCIICPMHHU, OHMoXMMUYECKas
OBOJIFOII M. OCHOBHBI€ 3TaIbI Pa3BUTHA )KU3HU HA 3emie

[IpakTrueckue 3aHATHS

CamocrosTenbHas paboTa 00yJaromuxcs

Tema 4.4. buocepa u Hoochepa

Copepxanne yaeOHOTO MaTepuana

[Tonsarue o 6uocdepe. CocraB 6rocdeprl. YpOBHH OpraHU3aLUH KUBOW MaTepUH. DKOJIOTUIECKHE
¢daxrtopsl. [Tumiessie menu. TUNOIOTHS KUBBIX OPTaHU3MOB SKOCHCTEMBI: TIPOIYIICHTHI,
KOHCYMEHTBI, pelylieHTh! (canpoduTtsl). ABTOTpodsL. I'ereporpodsl. OCHOBHBIE TIOAXO/IBI B
Y4YeHHH 0 Onocdepe: FJHEPreTHIECKU, OMOre0OXUMHIECKIH, HH(GOPMAIIMOHHBIH,
IPOCTPaHCTBEHHO-BpPEMEHHOH, HoocepHsbIi. [Iponeccr nepeHoca u TpanchopMalvy BEIecTB U
sHepruil. buocdepa: nepexoa B Hoochepy.

[IpakTrueckue 3aHATHS

CamocrosrenbHas pabora 00yJaromuxcs

Paspnen 5. EcrecTBeHHBbIC HAYKH U
YeJ10BeK

Tema 5.1. Uenosek kak npeaMer
€CTECTBEHHO-HAYYHOT'O TO3HAHUS

Copepxanre yaeOHOTO MaTepuana

[Tono>xeHue yenoBeka B cUcTeMe opraHnyeckoro Mupa. OCHOBBI (PU3UOJIOTHU YETIOBEKA.
Crpoenue U pyHKIMOHUPOBAHUE OPIaHOB M CUCTEM OPraHOB YeJIOBEKa

[IpakTrueckue 3aHATHS

CamocrosrenbHas pabora 00yJaromuxcs

Temaruka caMOCTOATEIHHOU PaOOTHI:
3/10poBbE U 370POBbIN 00pa3 KU3HU

Tema 5.2. OCHOBEI
3JI0pPOBBECOEPETAOIIETO
IIOBCACHUA

Copepxanne yueOHOTO MaTepuana

[Tpununs! popmMupoBaHus 310poBbecOeperaroliero nopeaeHus. Puzndeckas akTUBHOCTh U
310poBbe. ['pynibl 310poBba. OCHOBBI 3aKaTUBAHUS.

Bruoxumuueckue acrekTsl palnoHaIbHOTO nuTaHus. [lumessie 106aBKH,

BUTAMUHBI, OMOJIOTHYECKN aKTHBHBIE BenlecTBa. OOIIMe MPUHIUITEL UCTIOIB30BAHUS
JeKapCTBEHHBIX BelecTB. [IpaBuia 6€30macHOro UCONIb30BaHuUs OBITOBBIX IPHOOPOB U
TEXHUYECKUX YCTPOUCTB

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 5.3. OCHOBBI PallHOHATBHOTO

Copep:xanue yueOHOTO MaTepuana
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MPUPOJIOTIONB30BAHUS DKOJIOTHYECKUE CBS3H B CHCTEME «YEJIOBEK - OOIIECTBO - MPUPOAA». 3arpsI3HEHUE OKPY KaIOIIEH
Cpelbl U ero MocieAcTBHs. [ 100anbHble YKOJIOrHYeCKUe MPOOJIEMbI U ITYTH UX PELICHHS.
[Tpobnema coxpaneHus 6Mopa3HooOpaszus Ha 3emiie.

DKOJIOTMYECKUiI MOHUTOPHHT M OXpaHa OKpy Karoleil cpebl. Bubl, (pOpMBI M TIPHHIHITBL
PaLMOHAIBHOTO MTPUPOIOTIOJIL30BAHUSL.

HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocrosiTenbHas paboTa 00y4aroumxcs

[IpoMexxyTouyHast arTecTaus: 3a4eT C OL[EHKON

Bcero gacos:

24
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4. YCJOBUSA PEAJIU3ALIMU ITPOTPAMMbBI YYEBHOM JUCIUILIUHBI

4.1. TpeGoBanus K MAaTePUATBLHO-TEXHHYECKOMY O0ecIeYeHUI0

Peanuzamust mporpammbl  y4eOHOM MpOrpaMMbl y4eOHOW AUCIMILTAHBI
IpeanogaraeT HaJuyue y4eOHoro KabuHera.

[ToaroToBka BHEAyJUTOPHON pabOTHl AOHKHA OOECHEYMBATHCA JOCTYIIOM
KaXJ0ro oOywaroiierocst k 6azaM JaHHbIX U OMOIMOTeUHbIM (poHgaM. Bo Bpems
CaMOCTOSITEJIbHOM TOJATOTOBKH, OOydYaromuecss JOJDKHBI OBITh  00€CIeUeHbI
JOCTYNOM K ceTu MHTepHeT.

Ob6opynoBanune y4e0HOro kKad0uHeTa U padoYnxX MecT KaduHeTa:

- MOCaJ04HbIE MecTa JUIs oOydarouuxcs, paboyee MeCTO MpernojaaBaTess,
KOMIUIEKT ~ y4eOHO-METOJMYECKOW  JOKyMEHTAalluM, HarjsiiHble  [ocoOwus,
JIOCTaTOYHOE KOJIMYECTBO YUEOHBIX KHUT, TOCKA.

- 00opyIoBaHME ISl MPOBEACHUS 3aHATHI: TUHAMOMETP, LMIIMHIPUYECKOE
TEJIO C IpaJyUpOBAHHOM IIKAJIOH/1Ba Tena pa3Horo o0bemMa, MeH3ypKa, TEPMOMETD,
MICUXPOMETpP, OAPOMETP, MHUKPOCKOI, JIyna, NPEIMETHOE U IMOKPOBHOE CTEKJIa,
TpPEyrojibHasi NpHU3Ma, CTEKIAHHbIE NPOOUPKH, claiabl (MIoTHas Oymara) c
OTBEPCTUEM | MM, C IIENBI JIMHOM 2 CM M TOJIIMHOM | MM, KyCOK IUIOTHOU
MPO3pavHOIl TKaHU (KampoH, OaTUCT), MCUXPOMETP, GapoMeTp, HAOOp PEaKTUBOB,
CTEKJISIHHBIE MMAJIOUKH, IITATUBBI I IPOOUPOK, cueTuuk ['eiirepa, KOMILIEKT s
JIEMOHCTPALIMU U U3yYEHUsI CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH;

- HarJIsigHble 1OCOOus: HabOphl IAPOCTEP)KHEBBIX MOJENEH MOJEKYI,
MOJENIN KPUCTAUIMYECKUX PEIIETOK, KOJUIEKIHH MPOCTBIX M CIOKHBIX BELIECTB
W/WIA KOJUJIEKLMU TOJIMMEPOB, KOMIUIEKTHl MHMKpPOIpPENapaToB MO OOTaHUKE U
300JI0TUH, MOJenu (pu3udeckux MpudopoB, monenb «Temrypuit», Mozaenb
BHYTPEHHETO CTPOEHUS 3€MJIM, MOJIEIb YEJOBEKA, MOJEIIb BHYTPEHHUX OPraHoOB
YEeJIOBEYEeCKOr0 TeNa; KOJUIGKIUS TOPHBIX TMOpPOJ H MHHEpajoB, Habop
reorpaUUecKuX KapT, MJIOCKOCTHbIE U OOBEMHBIC H300pa)KEHUs] MPEAMETOB U
ABJIEHUM, Tabnuiia MenneneeBa, yueOHble (puiIbMbI, HU(PpPOBbIE 00pa30BaTEIbHbIE
pECypCHI.

Texnuyeckue cpeacrBa oO0y4eHHsi: KOMIBIOTEp C  YCTpPOHCTBaMU
BOCIPOU3BEJCHUS 3ByKa, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

4.2 O0mue TpeOGOBAHUS K OPraHU3aANUM 00Pa30BaTEIbHOM NeSITeJIbHOCTH

OcBoenue 00ydarOmMUMHUCA Y4€OHOM JUCHUIUIMHBI MOXET MPOXOAUTH B
YCJIOBHSIX CO3JaHHOW 00pa30BaTeILHON Cpeibl B 00pa30BaTEIbHON OpraHU3allin
(yupexaeHun).

[IpenonaBanue y4eOHOW IUCUUILIMHBI JOJKHO HOCHUTH MPAKTHUECKYIO
HalpaBJIeHHOCTh. B mpoliecce npakTUyecKkux 3aHATUNA 00ydaroUIecs 3aKperIsioT
U yrOyOonsoT  TEOpEeTUYECKHE  3HaHWs, TMPHUOOPETAIOT  HEOOXOAMMbBIC
npodecCuOHATbHBIE YMEHHS U HABBIKU.

Texkymuii W HOPOMEXKYTOUHBIH KOHTPOJIb OOYYEHMs CKJIAJbIBACTCS U3
CJIEAYIOIIUX KOMIIOHEHTOB:

TeKyIIM KOHTPOJIb: ONpPOC OOYyYaloOIIMUXCA Ha 3aHATUSAX, MPOBEACHHUE
TECTUPOBAHUS, pELIEHUE MPOU3BOACTBEHHBIX 3aJlay OO0ydYaloIMMHCS B Ipolecce
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MPOBEJICHUS TEOPETUUECKUX 3aHITUH U T.1.;
NMPOMEKYTOUYHbI KOHTPOJIb: 324€T C OL[EHKOM.

4.3. KagpoBoe odecrieueHne 00pa3oBaTeIbHOM AeATeJTbHOCTH

TpeboBanus K KBaU(PUKAIIUU MEIATOTMYECKUX KaJPOB, OCYIIECTBIISIOMIUX
peanuzanuto OITOIT CITO — IMTIICC3 no cnenuanbHOCTU A0JXKHA 00€CTICUUBATHCS
MeJarornueCKuMHU KaJpaMu, UMEIOIUMHU BhICIIEE 00pa30BaHUE, COOTBETCTBYIOIIEE
npoduaro TpenojaBaeMor JAUCHUIUIMHBL.  Jloyiss mpenogaBaTeneid, HMEIIINX
BhICIIIee 00pa3oBaHue, JOJKHA COCTABIISATh HE MeHee 95 POIICHTOB B O0IIEM YHCIIe
npernojaBareyield, 00eCIeYMBAIOIINX 00pPa30BaTENbHBIM MPOIECC IO JIaHHOM
OCHOBHOM 00pa3oBaTebHON POrpaMMme.

OnpIT NeATEIbHOCTH B OpraHu3anusax COOTBETCTBYIOMIEH
npodeccruonansHOil  cepbl SABIAECTCS OO0S3aTENBHBIM JIJISI  MPENOJAaBaTEINICH,
OTBEYANOIIHNX 32 OCBOCHHE OOyYaronmuMmcs: mpopeCcCHOHAITBHOTO YU4eOHOTO ITUKJIA.
[IpenogaBareny Moxy4yarOT JTOMOJIHUTEIBHOE MpodecCuoHaIbHOE 00pa30BaHUE MO
nporpaMMam TOBBIIICHUST KBaTU(UKAIIMU, B TOM 4YHCJI€ B (OpME CTAXKUPOBKU B
npoHIbHBIX OpraHu3anusax He pexe 1 pasza B 3 roja.

Jlo 10 mpoiieHTOB OT OOIIEro 4ucia IpernojaaBaTeei, UMEIOIIUX BBICIIIEE
oOpa3zoBaHue, MOXKET OBbITh 3aMeHEHO mpenojaaBaTeasMu, umeronumu CIIO u
rOCYJJapCTBCHHBIC TIOYETHBIC 3BaHUS B COOTBETCTBYIOIICH MpodecCHOHATbHON
chepe, wm crenuanuctamu, umerommmMu CIIO u ctax mpakTuyecko paboOTHI B
COOTBETCTBYIOIIEH npodeccnonanbHol chepe 6oee 10 mocneHUX JIeT.

4.4 NudopmanuonHoe odecrieueHme 00y4eHus. Ilepeyennb
peKoMeHayeMbIX Y4eOHbIX u3aaHuii, UHTepHeT-pecypcoB, AOMOJIHUTEIbHOM
JIUTEPATYPHI

OcHOBHBIE HCTOUYHUKH:

1. EcrectBo3nanue. Anekcamuna W.1O., IN'anakruonos K.B., JImutpuen
N.C. non pen. Anexcammaoit M.FO. AxuuonepHoe obmectBo. M3narenbcTBo
«ITpocsemenuey, 10 k., 2020.

2. EcTrecTBO3HaHUE. Anexcamuna  W.IO., TamaktuonoB  K.B.,
HmutpueB U.C. mox pen. AnekcammHoit WM.FO. AxmumonepHoe o0OIIECTBO.
N3narenscTBO «IIpocBenienue», 11 ki., 2020.

3. EcrectBo3nanue. ['abpuensu O.C., Octpoymon WU.T'., [Typseimesa H.C.
10 k1. OO0 «/Ipoda», 2020.

4. EcTecTBO3HAHMUE. ["aGpuensa 0.C., OctpoymoB nr.,
[Typeimesa H.C.11 k1. OO0 «lpodax, 2020.

JlonoTHUTEIbHbIE HCTOYHUKMH:

1. EcrectBo3HaHue: y4yeOHUK nJii CpeaHero mnpodecCuoHaIbHOTO
obpazoBanus/ B.H. JlaBpunenko u nip.; noa penakuueit B.H. JlaBpunenko. - 5-¢
u3., nepepad. u nom.- Mocksa: U3aatensctBo «tOpaiity, 2021.

2. EctecTBO3HaHME: yueOHOE MOCOOUE IJIs CPEAHETO MPOPECCHOHATEHOTO
obpazoBanus/ A.A. TopenoB. - 4-e wus3a., mnepepad. u Jjom.- Mocksa:
N3parensctBO «HOpaiiTy», 2022.
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3. EcrectBo3nanue. Tutos C.A., Aradponosa I.b., Cuornazos B.11. OO0
«dpoda». UzmarensctBo «IIpocBemenuey, 10 k., 2020.

4. EctectBo3Hanue. TuroB C.A., Araponosa WU.b., Cusornazos B.11. OO0
«dpodar. U3pnarennctBo «IIpocsemenuner, 11 ki., 2020.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

T CTUTIIAHBI

KouTpons u olieHKa pe3yiabTaTOB OCBOCHUSI Y4YEOHOW JAUCIUILIMHBI
OCYILIECTBIISIETCS MPEMNOoIaBaTeIeM MpPU MPOBEJACHUU 3aHSITUM, TECTUPOBAHUS, a
TaKKE€ BBIMOJHEHUS] OOYUYAIOIIMMUCS HWHIWBUAYAJIbHBIX 3aJaHUN, MPOEKTOB,

HUCCIIEI0OBaHUM.

PesynbTaTnl 00y4yeHus1

OcHOBHBIE TOKA3ATEJIH
OIIEHKH Pe3yJbTaTOB

DopMbI U METOBI
KOHTPOJISI M OLIEHKH

3HaTh:
- POJIb €CTECTBO3HAHMS B
Pa3BUTHU YETIOBEYECKON
IUBUIIN3AIINY;
- IEPCOHATILHBIN BKJIA]
BEJIMKHX YUEHBIX B
COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HayK;
- IPUMEHSATH €CTECTBEHHO-
Hay4YHYIO TEPMUHOJIOTHIO MTPH
ONMCaHHH SIBJICHUI
OKPY’KaIOIIEero MUpa;
- 000CHOBaHHO MPUMEHATH
IpUOOPBI 7151 U3MEPEHUS U
HaOJIOACHNUS, UCTIONB3YS
OIMCaHME WU NPEATIOKEHHBIN
QJITOPUTM SKCIIEPUMEHTA C
LEJIBIO MTOJTyYEeHUsl 3HAaHUM 00
00BEKTE U3yUCHHS,;
- OpraHU30BBIBATh CBOIO
NeSITeTIbHOCTD C YYETOM
MPUHIUIIOB yCTOWYMBOIO
Pa3BUTHSI CUCTEMBI «IIPUPOAA-
00I11€CTBO-4ETIOBEK»
(OCHOBBIBasICh Ha 3HAHUSAX O
Ipoleccax nepeHoca u
TpaHcOpMaluU BEIIECTB U
9HEpruel B 3KocHcTeME,
pa3BUTHU U
(YHKIIMOHMPOBAHUU
onocdepsl, 0 CTPYKType
TIOITYJISILIUY T BU/IA,
ajlanTalusix OpraHu3MoB K
cpene oouTaHus);
-000CHOBBIBAaTh IPAKTUYECKOE
WCTIOJIb30BAHUE BEIIECTB U MX
peaxiuii B IPOMBIIIJICHHOCTH
1 OBITY; OOBSACHATH POJIb
OTIpeJIeIEHHBIX KJIACCOB
BEIIECTB B 3arpsI3HCHUN
OKpY’Kalollen cpeabl;
- IEWCTBOBATh B PAMKAX

-3HAIOT POJIb
€CTECTBO3HAHMUS B
Pa3BUTHUH YEJIOBEYECKOM
UMBUJIN3ALINY;

- IPUMEHSIIOT
€CTECTBEHHO- HAYYHYIO
TEPMHUHOJIOTHIO TPU
OTHMCAHUM SIBJICHUMN
OKPY’KaroIllero MUpPa;

- 3HAIOT IPAKTUYECKOE
HCITOJIb30BAaHNE BEILIECTB
U UX peaklui B
MIPOMBILIUIEHHOCTH U
ObITY;

3HAIOT POJb
ONPEAEIIEHHBIX KJIACCOB
BEILIECTB B 3arpA3HEHUN
OKpYXKaroIlIe Cpeabl

DopMbI KOHTPOJIA:
YcrHblit onpoc
[IuceMenHsIit onpoc
CamocTosTenbHas paborta
TecToBble 3a1aHuA

MeToabl KOHTPOJIA:
®poHTaTBHBINA OITPOC
NuauBuayanbHbINA OIPOC
IIpoBepka
CaMOCTOSITEJIbHON PabOTHI
IIpoBepka KOHCIIEKTOB
[IpoBepka coobmeHui
OneHuBaHUE BBITIOJTHEHUS
WH/IMBUIYAJIbHBIX 3aJIaHUT

IIpomexyrounas
aTTecTanus - 3a4eT ¢
OLICHKOH

18



TEXHHUKHU 0€30MacCHOCTH U B
COOTBETCTBUH C
WHCTPYKIHSIMH T10
MIPUMEHEHHUIO JIEKAPCTB,
CpEeICTB OBITOBON XUMHUH,
OBITOBBIX JIEKTPUUECKUX
puOOpPOB, IOHUMAs
€CTECTBEHHO-HAYYHbIE OCHOBBI
CO37aHus IIPEANNCAHUIM;

- popMHpOBATH COOCTBEHHYIO
CTpaTeTuio
3J10pOBbECOEPEraroIero
MUTAHUS C YYETOM
OHOJI0rHYecKon
1eJ1ec000pa3HOCTH, POIH
BEIIECTB B MUTAHUU U
KHU3HEEATSITLHOCTH KUBBIX
OpraHHU3MOB;

- OOBSICHATHh MEXaHU3M
BJIMSTHUS HA KUBBIE
OpTaHU3MBbI
ANEKTPOMArHUTHBIX BOJIH U
PaZMOAKTUBHOTO U3ITYyUYCHHUS, &
TaKXKe IeUCTBUS AIKOTOJIA,
HUKOTHHA, HAPKOTUIECKHUX,
MyTareHHBIX BEIIECTB Ha
3I0pPOBbE OpraHU3Ma U
3apO/IbIIIEBOE Pa3BUTHE;

- BBIOMPATh CTPATETUIO
MOBE/ICHUS B OBITOBBIX U
Ype3BbIYANHBIX CUTYAIHIX,
OCHOBBIBASICh Ha TIOHUMAaHHUH
BIIMSTHUSL HA OPTaHHU3M
YeoBeKa (PU3NYECKHUX,
XUMHUYECKHUX U
6uosiornueckux (hakTopos;
-0CO3HAHHO JIEUCTBOBATE B
CUTYyalluu BbIOOpa MPOJyKTa
WIH yCIYTH, IPUMEHSIS
€CTECTBEHHO-HayUHbIE

KOMIICTCHIIUU.
YMeTh: - YMCIOT BBIIIOJIHATH
- BBITIOJIHATH CaMOCTOATCIIbHBIC
CaMOCTOSATCIIbHBIC OKCIICPUMCHTHI,
OKCIICPUMCHTBI, PaCKpbIBArOIIUC

PaCKpBIBAIOIINE IOHNMAaHHUE
OCHOBHBIX €CTECTBEHHO-
HAYYHBIX IOHSATHH U
3aKOHOB, COOJII0/1as1 ITpaBUIIa
0e30macHoOM paboTHI;
MIPEJCTABIATH MTOTyYCHHbIE
pe3yIbTaThl B TAOJIMYHOM,

MIOHUMaHHE OCHOBHBIX
€CTECTBEHHO-HAYYHBIX
TIOHSITHI 1 3aKOHOB,
coOroast mpaBuiIa
Oe30macHoOi paboTHI;
MIPEJICTABIISITH
TIOJTYYCHHBIC PE3YJIbTAThI
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rpaduUecKoil I TEKCTOBOM
(dbopme; nenath BHIBOJIBI HA
OCHOBE TIOJIyYEHHBIX U
JUTEPATYPHBIX JAHHBIX;

- OCYLLECTBIISITD
CaMOCTOSITEJIbHBIN y4eOHBII
IIPOEKT WJIM UCCIIEI0BAHUE B
o0JacTu ecTeCTBO3HAHMS,
BKJIFOYAIOLIUH ONIPEECIICHNE
TEMBI, [IOCTAHOBKY, LIEJU 1
3aJ1a4, BbIIBI)KEHUE
TUIIOTE3bI U IyTEH €€
3KCIEPUMEHTAIBHOMN
MIPOBEPKU, IPOBEJICHHE
9KCIIEPUMEHTA, aHAJIU3 €ro
pe3yabTaTOB C YYETOM
MOTPEIIHOCTH U3MEPEHUS,
(dhopMynupoBaHUs BHIBOAOB U
IIpe/ICTaBICHHE TOTOBOTO
UH(OPMALIMOHHOTO
MPOJYKTa;

- 00CyX/1aTh CYIIIECTBYIOIINE
JIOKaJIbHbIE U PETUOHAJIbHBIE
po0JIeMbI (3KOJIOTHYECKHE,
SHEPreTUYECKUE, ChIPHEBBIC
T.1.);

- 000CHOBBIBATH B
JUCKYCCHUU BO3MOKHBIE ITyTH
UX pElIeHUs, OCHOBBIBAsICh
Ha €CTECTBEHHO-HAYYHbIX
3HAHUSX;

- HAXOAUTb B3aUMOCBSI3U
MEKIYy CTPYKTYypOH U
¢GbyHKUMEeH, MPUYUHON U
CJIEZICTBUEM, TEOPHUEHN U
(akTaMu ipu aHATH3e
MPOOJIEMHBIX CUTYallUl U
000CHOBAHUYU IPUHUMAEMBIX
pEelIeHNI Ha OCHOBE
€CTECTBEHHO-HAYYHBIX
3HAHWI; TOKA3hIBATh
B3aMMOCBSI3b MEKIY
00J1aCTsIMHM €CTECTBEHHBIX
HayK

B TaOJIMYHOM,
rpaduIecKoOn Win
TEKCTOBOH (hopme; nenatpb
BBIBOJIbl HA OCHOBE
MOJTyYEHHBIX U
JUTEPATYPHBIX JTAHHBIX;
- YMEIOT OCYILECTBIIATH
CaMOCTOSI TEIIbHBIN
y4eOHBIH MPOEKT HITU
UCCIICIOBAaHHUE B O0JIACTH
€CTEeCTBO3HAHUS,
BKJIFOYAIOIINNA
OTIpeJIeIeHUE TEMBI,
MIOCTaHOBKY, LIEJTH U
3aJa4, BHIJBI)KEHHUE
THITOTE3bI U ITyTeH ee
AKCIEPUMEHTAIBHOMU
NPOBEPKH, IIPOBEICHHE
IKCIIEPUMEHTA, aHAIIN3
€ro pe3yJIbTaToB,;

- YMEIOT 00CYX/1aTh
CYIIECTBYOIINE
JIOKaJbHBIE U
pErHOHABHBIC TIPOOIEMBI
(9KO0JIOTHYECKHE,
JHEPreTUYECKUE,
CBIPBEBBIE T.1.);

- 000CHOBBIBATH B
JIMICKYCCHH BO3MOYKHBIE
MYTH UX PEIICHHUS,
OCHOBBIBASICh Ha
€CTECTBEHHO-HAYYHBIX
3HAHUSX;
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