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PaGouas mporpamMma y4eOHOH JMCIMILTHHBI paspaGoraHa Ha ocHoBe De/epalbHOro
rocyJapcTBeHHOro  00pasoBaTeibHOrO  CTaHjapra [0  CHELUaTbHOCTH  CPEIHETO
npoeccHoHaNBHOrO  00pa3OBaHMA 40.02.02  «IIpaBoOXpaHHTENbHAA  JEATCIBHOCTBY,
(yKpynHEHHas rpynna 40.00.00 ¥OpucnpyaeHIus).

OpraHu3alus-pazspadoTIHK:
AHITOO «VYpanbckuit HOJIMTEXHUUECKHH KOS

PaGouas mporpamMma paspaboTaHa Ha OCHOBE denepasbHOTO I'OCYIapPCTBEHHOIO
cTaHjapTa CpeIHero npodeccnoHanbHOro obpaszoBaHus MO CHEHHATBHOCTH 40.02.02
[TpaBOOXpaHUTENbHAS IEATCIBHOCTD, YTBEPIK/IEHHOTO TIPHKa30M MrunucTepcTBa 00pa3oBaHus 1
Hayku P® ot «12» mas 2014 r. Ne 509 u ®eepanbHOro rocy1apcTBeHHOTO 06pa3oBaTeIbHOTO
cTaHmapTa CpeIHero oOmero oGpa3oBaHus, YTBEPKICHHOTO — NPHUKa3OM MuHHUCTEPCTBA
obpasosanus 1 Hayku P® ot 17 mas 2012r. Ne 413.

PaBouas mporpaMma paspaboTaHa B COOTBETCTBHH C:

- PEeKOMEH/AUMAMH 10 OpraHu3aliH [OJIy4eHHss CPeIHero OOIIero oOpaszoBanus B
npejenax OCBOEHHs 00pa3oBaTebHEIX MPOrPaMM cpeaHero npoheccHoHAIBHOTO oGpasoBaHus C
yuetoM TpeGoBaHui (enepalbHbIX roCy/IapCTBEHHBIX CTaHIApTOB H nonyyaeMoii npodeccHu
WM CHENMATLHOCTH CPEeIHEro MHpodeccHoHaIbHOrO obGpasosanus (MMCHMO MuHHCTEPCTBA
o6pa3zoBaHus B HAYKH Poccuiickoii ®eneparmu ot 17 MapTa 2015r. Ne 06-259);

- [PUMEpHBIMH [pOrpaMMamMu JUIi peanu3alid  OCHOBHOM npoecCHOHATBHOM
oGpasoBaTeIbHOH MPOrPaMMBI CTIO Ha Gase OCHOBHOTO 00IIero 0OpasoBaHUs C MOJTyYeHHUEM
cpemmero obmero 00pa3oBaHUA, pexomer/ioBaHHBIMU  De/lepallbHbIM rocyapCTBEHHBIM
ABTOHOMHBIM  YUPEIKICHHEM «DenepanbHblil HHCTATYT PasBHTHS obpazosanms» (PTAY
«®UPOy) IMportoxon Ne 3 or 71 mromst 2015 r. PerncTpalMoHHEIH HOMEP penensuu 381 ot 23
mronst 2015 r. @AY «®HUPO»;

- pasbACHEHUSMH 10 (OPMUPOBAHMIO IPUMEPHBIX IIPOrpamMM yueOHBIX JUCIIMILIHH
HAYATBHOrO MPO(ECCHOHATBHOTO M CPEIHETO npodeccHOHATBHOT0 00pa3oBaHMs Ha OCHOBE
demepalbHBIX rocyaapcTBEHHBIX 00OpazoBaTebHBIX CTaHJapTOB HAYaJIbHOTO
npoecCHOHAIBHOr0 1 CPEIHEro npodeccroHaIBHOTO o6pa3oBaHus, YTBEPXKACHHBIMA UM.
PeMOpeHKo, [pexTopoM JlerapTaMenTa rocyapcTBEHHOM NONUTAHKA 1 HOPMATHBHO-TIPABOBOTO
peryJiupoBaHus B chepe obpasoBaHUA MunuctepcTa 00pazoBaHHs W HAYKH Poccuiickoi
depnepanun oT 27 aBrycra 2009 rona.



CONEPKAHHE

Ha3sBanue pa3aejioB cTp.

1. TTacniopt pa6odeii MporpaMMbl y4eOHON AUCIHILIHHEL 5
2. CTpyKTypa u CoJepKaHue y4eOHOM IUCIUTIIHHEI 8
3. YcroBus peanu3aluu ydeOHO! IUCIHILIHHEL 17
4. KOHTpOIb U OLIEHKA Pe3yJIbTaTOB OCBOCHHUA yueOHOMI 20
JTUCLUATUTHHEI

5. ITpunoxenue 1 22
6. JIHCT W3MEHeHH il 1 JOTIONHEeH i, BHECEHHBIX B pabovyo 29

IporpamMmy



1.1.

1. TACIIOPT NMPOT'PAMMbBI VYEBHON JHCHUTIIAHBI
OV /1.08. ECTECTBO3HAHHE
O61acTh NPUMEHEHs NPOrpaMMbI

PaGouas mporpamMma y4eOHoH JMCIATUIAHBI ABJISETCA 1aCThIO TIporpamMMBbl IIOATOTOBKH
CIIEIMAIMCTOB ~ CpeJHero 3BeHa IO criermansaoct  40.02.02. [IpaBoOXpaHHUTEIbHAS
JeATeBHOCTh, pa3paboTaHHOH B cootsercteun ¢ ®T'OC CIIO.

PaGowass mporpamma yueOHON  JAMCIHMIIIHHEL MOYeT ObITh HCIONB30BaHa B
JOTOJIHATEIBHOM NMpodeccuoHalbHOM o6pazoBaHyy (B IpOrpaMMe [TOBBINIEHHUS KBaTH(HKAIMH
¥ TIepPENo/IrOTOBKH) 11O crermansrocTa 40.02.02. ITpaBooXpaHUTEIbHAA NIeATeNbHOCTD.

Pabouasi mporpamMma cocTaslieHa Uil ouHOM popMBl 00yUCHHS.

1.2. MecTo AMCHMILIHHBI B CTPYKTYPE IPOrpamMMbl MOATrOTOBKH CIEeMATNCTOB CPEIHEro
3pena: 006meo0pasoBaTebHBIH K

Ilean W 3a1a4d  JHCHMILTHHBL - — TpeGoBanus K pe3yabTaTaMm 0CBOEHHS
AMCIHIIHHBL:

OCBOEHHME 3HAHUH O COBPEMEHHOM cCTECTBEHHO-HAYYHOH KapTHHE MHpa U Meromax
eCcTECTBEHHBIX HAyK; 3HAKOMCTBO C papbonee BaKHBIMH MIACAMH H JIOCTHIKEHUAMHA
ecTeCTBO3HAHHUS, OKa3aBIIUMHU ompezesonee BIUSHHE Ha pasBUTHE TEXHHKH 1 TEXHOJIOTHH;
OBTaJieHHe YMEHMsAMH TPUMCHATDH noNydeHHble 3HaHWA  JUIA 0GBICHEHHS SIBICHUH
OKpYKaIoLIEro MHpa, pocrpusATHs HHGOPMALHH ecTeCTBEeHHO-Hay4qHOTO H npodeccHoHaNIbHO
JHAYAMOrO COHEp)KaHWs, pa3BUTHC MHTE/UIEKTYaIbHBIX, TBOPYCCKHX criocoOHOCTEN U
KPUTHYECKOTO MBILILICHUA B X0Jie TIPOBEICHUA IPOCTEUIIHX HccIieIOBaHui, aHanusa SBJICHUH,
BOCIIPUSATHS ¥ HHTEpHpeTaii eCTeCTBEHHO-HAYYHON HH(OPMALIIH;

BOCIHTAaHUE YOEKIESHHOCTH B BO3MOIKHOCTH ITO3HAHHSA 3aKOHHOM MPHUPOJBI M HCIONB30BAHM
JIOCTHIKEHHH eCTECTBEHHBIX HAYK JUIsl pa3BUTHS [UBAJIM3AIMH 1 [OBBIIIECHUS KAUeCTBA KU3HHU,
NpUMEHEHUE ecTecTBEHHO-Hay4YHbIX JgaHuil B npodaeccnonanbﬂoi‘{ NeSTeNBHOCTH  H
[TOBCEIHEBHOM JKH3HHM I obecrnieueHusi 0€30MaCHOCTH SKH3HENeATEILHOCTH; T[PaMOTHOIO
HACIIONB30BaHUs COBPEMEHHBIX TeXHOJIOTHIi; OXpaHbl 3[0POBBA, OKpYy’KaroIlei Cpe/ibL.

BazoBas 4acTh - HE PeAyCMOTPEHO

BapuaTiBHas 4acTh:

(QOcpoenue cojeprkanus yueOHOM JJHCIHILTHHDI «EcTecTBO3HAHKME» 00eCIeduBacT JIOCTHIKEHHUE
CTY/ICHTaMH CJICTYFOLIHX pe3yibTaTOoB!

o TUYHOCHHBIX:

— yCTOWYMBBHIA MHTEPEC K MCTOPUH H JOCTHXKEHUSM B 06acTH eCTECTBEHHBIX HayK, YyBCTBO
rOpPAOCTH 32 poccHiickie ecTeCTBEHHBIC HAyKH,

— TOTOBHOCTH K IIPOIOJIKEHHIO 06pa3oBaHHs, NOBHIICHHIO kBasMpUKalMl B p30paHHON
HpOCbeCCHOHaJ‘[bHOf‘I JIeSITeIBHOCTH C HCIIOJIE30BaHHEM 3HAHUI B 00JJACTH €CTECTBEHHBIX HAYK,

— 0OGBEeKTHBHOE OCO3HaHHE 3HAYAMOCTH KOMITETEHIIMI B 00NACTH €CTECTBCHHBIX HayK s
yeoBeKa ¥ OOIIecTBa, yMEHHE HCTIONB30BaTh TeXHOJOTHYECKHE JTOCTHKCHUA obnacTH QU3UKH,
XHMHH, GHONOTHH IS TOBBITICHH c0B6CTBEHHOTO MHTEJUIEKTYaIBHOTO PasBUTHS B BBHIOpaHHOMN
npodeccHOHAIBHOM e TEIBHOCTH;

— yMeHHE TIpoaHaIu3upoBaTh TeXHOTeHHBIE TOCIIEeCTBHA LA OKpYy’Karome# Cpeibl, OBITOBOM H
npomBon(:TBeHHoi‘i NeaTeIbHOCTH YeI0BeKa;

— TOTOBHOCTH CAMOCTOSTENBHO noObpIBaTh HOBBIE IS ceGs ecTeCTBEHHO-HAy4YHBIC 3HAHHA C
HCIIONIB30BAHKEM U 3TOrO NOCTYITHBIX HACTOYHUKOB HH(MOPMAIIIH;

— yMeHHE YNpaBIATh cBOEil MO3HABATENBHOM [esATeIbHOCTRIO, IPOBOJIATH CAMOOLCHKY YpOBHS
COBGCTBEHHOrO HHTEIUIEKTYaIbHOTO PasBATHA,




— YMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIC B3AMMOOTHOIICHHS B KOMAHIe 10 PElIeHHI0 00X
3aja4 B 00J1aCTH €CTECTBO3HAHUS

MemanpeoMemHbIX:

_ OBJAJcHHE YMEHUSMU W HABbIKAMH PasIAYHBIX BUIOB [O3HABATEILHOM JEATENBHOCTH JULA
H3yYeHHsl Pa3HbIX CTOPOH OKPYHKAIOUIETo @CTEeCTBEHHOIO MHPa;

— JIpUMEHEHHE OCHOBHBIX METOZOB rmosuanus (HaOIO/eHHs, Hay4HOIrO 3KCIIEPUMEHTa) JUIs
W3ydeHHs] Pa3IUYHBIX CTOPOH eCTeCTBEHHO-HAYYHON KapTHHBI MHpa, C KOTOPBIMH BO3HHKAET
HEOOXOIMMOCTh CTATKUBATHCA B npodeccHoHabHON chepe:

— yMeHHe OMpE/IENsTh HeIH 1 3a/1a4H JesTeIpHOCTH, BBIOMpPATh CPEACTBA UL MX JOCTHKCHHA
Ha MpaKTHKE;

— yMeHHME HCMOJB30BaTh PA3NAIHEIC HCTOUHHKH JUIS IIOJIy4eHHS eCTeCTBEHHOHAYYHOM
uH(OpPMALHY H OLEHNBATE €€ J0CTOBCPHOCTR JUISL IOCTHIKEHUS MOCTABJICHHBIX Henei u 3a1a4;

* HPEOMEMHDbIX:

— copMHpOBAHHOCTD npeAcTaBIeHui O 11eJIOCTHON COBPEMEHHOH ecTeCTBEHHOHAYYHOH
KapTHHE MHpa, IPUPOJIE KaK eIMHOM IENOCTHON CHCTeME, B3auMOCBA3H gesioBeEKa, TPHPOIBI ¥
06IIeCTBa, POCTPAHCTBEHHO-BPEMCHHDI x Macmrrabax BceneHHOMH;

— puajeHHe 3HAHWAMH O HapOojee BAKHBIX OTKPHITHSAX H JOCTIKEHHAX B obnact
eCTEeCTBO3HAHMS, TOBIUABIIMX HA 3BOJIOIHUIO npeNcTaBIeHHH O IPUPOJE, Ha PAsBUTHE TEXHUKH
¥ TEXHOJIOTHI;

— c(hopMHPOBAHHOCTE YMEHHA [IPUMEHSTh ECTECTBEHHO-HAYyUHbIC 3gaHus Ui OOBIACHEHMS
OKpY KaroIuX SBIICHUH, COXpaHeHHs 3I0POBBA, obecrniedyeHust 6e30MacHOCTH
JKH3HEAEATEIBHOCTH, GepeKHOro OTHOLIECHHS K TIPUPOJIL, pansoHaIbHOTO
IPHPOIOTIONIB30BAHMS, & TAKKE BBIITOJIHEHHS POJIA TPAMOTHOTO noTpeduTes;

— c(hopMHPOBAHHOCTD TIpe/ICTABNEHHH 0 HAayIHOM METOAC [T03HaHUsl NPHPOJBI ¥ CPEICTBAX
W3ydeHHs Merammpa, Makpomupa u MHUKpOMHpA; BIIaJeHHE NpHeMaMH eCTeCTBEHHO-HAYYHBIX
HAGTIOICHHI, OMBITOB, HCCIIEOBAHMH 1 OLCHKH JIOCTOBEPHOCTH IOy 4CHHBIX Pe3yIbTaTOB;

— prajeHue IOHATUHHBIM annapaTroM eCTECTBEHHBIX HAyK, MO3BOJIIONMM TMO3HABATH MHUD,
y4acTBOBaTh B JHMCKYCCHAX IIO cCTECTBEHHO-HAYYHBIM BOMPOCAM, HCIONB30BATH pasIuyYHbIe
HCTOYHMKH MH(pOpMAIMHM s MOArOTOBKH cOGCTBEHHBIX paboT, KPUTHYECKH OTHOCHTHCA K
coobmenusM CMU, coepralinM HaydHYIO uH(}OPMAIIHIO;

- ¢chopMHPOBaHHOCTD yMeHHH MOHMMATh 3HAYHMOCTE eCTeCTBEHHO-HAYYHOro 3HAHHA JUIA
KaXKJIOro 4eloBeKa He3aBUCHMO OT €ro npodeccHoHanBHOM AeATeIbHOCTH, pasnigaTh HaKTel U
OICHKH, CPABHUBATH OLEHOYHBIC BBIBOJEI, BUJIETh WX CBSI3b C KPHTEPHAMH OLCHOK H CBSI3b
KpUTEPHUEB C onpeieNeHHOH CHCTEMOIH [IEHHOCTEH.

AMYHOCTHBIX Pe3yJbTATOB 0CBOCHM paGoueil nPOrpaMMbl BOCIHTAHMI:

JIP 7. Oco3HAOMMiA TPHOPHTETHYIO HEHHOCTH HUHOCTH YeNOBEKa; yBKAIOIIHi COOCTBEHHYIO
¥ Uy’)Kyl0 YHUKQIBHOCTD B pas/HaHbIX CUTyalusx, BO BeexX (opmax U BUAX IeATeNbHOCTH.

JIP 9. CobGojaromuid 1 nponaragupyiouii npasuia 3mopoBoro M Oesonac-HOro obpasa
JKU3HH, CIOPTa; TIpe Ty peIK IO LI H ymb0o TpeoaoIeBaloMi  3aBHCHMOCTH OT A&JIKOroJ,
TabaKa, TICHXOAKTHBHBEIX BEIIECTB, a3apTHBIX urp 4 T CoxpaHSOIHi TICHXOJIOTHIECKYIO
yCTOMYMBOCTH B CHTYaTUBHO CIIOIKHEIX JJTH CTPEMHTEIBHO MEHSIONMXCS CHTYALHAX.

JIP 24. 1leHHOCTHOE OTHOIICHHE 06yJaomuXxcs K KyIbType, 1 HCKYCCTBY, K Ky/IbType pedH i
KyJbType OBEACH S, K KpacoTe i rapMOHHH.

1.4. KosimuecTBO 4acoB HA OCBOCHHE nporpamMmbl y4e0Hoii AHCHHATNIHHBL:

MAKCHMATBHOM yueOHOl Harpy3K# CTyICHTa 00 yacoB, B TOM HYHUCIIC:
06s3aTeNbHOM ayAHTOPHOH yueOHOl Harpy3KH CTy/ICHTA 72 gaca;
caMOCTOSATENbHOM paboTh! CTyACHTA 27 4acoB.



2. CTPYKTYPA U COJAEPKAHHUE YUYEBHOM JUCHUTLINHBI

2.1. O6beM yueOHOM THCHHIIHHBI H BHIbI y4eGHoii paboThI

Bua yueOHOil e TeIbHOCTH

Q0BeM 4aCOB

MaxkcuMmanbHas ydeOHas Harpyska (Bcero)

99

Obs3aTenpHas ayIUTOpHas yyeOHas Harpy3ka (Bcero)

72

B TOM YHCIIE:

1a6opaTOPHBIE 3aHATHS

«He TIPELYyCMOTPEHOY

MPaKTHIECKHE 3aHATHS

20

KOHTpOJIbHBIE PabOThI

«He TIpeTyCMOTPEHOY

Kypcopas paboTa (IpoeKT)

«He TPeyCMOTPEHOY

camocTosTenbHas paboTa CTYACHTa (Bcero) 54

B TOM YHCIIE:

pedepar, COOOIEH S, IPE3CHTALIH, 24
npakTHdeckas padoTa, pacueTHO-TpadudecKas pabota, paboTa Haj

pOEeKTaMHU 30

Wroropas aTTecranus B popme (ykazaTh) Tl depeHIMpOBAHHEI]

3a4eT
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3. YCJIOBUS PEAJIM3ALIAN [IPOrPAMMBI AUCHHUIIIAHDI

3.1. TpeboBanus K MHHHMAJIBHOMY MaTepuaIbHO-TEXHHIECKOMY obecriedeHHI0

Peanu3allis NPOrpaMMBbl JHCIIAIUTHHBL Tpebyer HaIA4IUs
COMAIbHO-IKOHOMHYECKAX AMCIHILIIH

yuebHOro KabuHera ryMaHHTApHBIX H

OGopyoBaHHE YIEOHOTO KaOuHeTa:

- [I0CAOUHBIE MECTA I10 KOJIMYECTBY CTYACHTOR;

- pabouee MeCTO MPeToaBaTesL;

- KOMTLIEKT yueOHO-HarnaIHbIX ocobuii o eCTeCTBO3HAHMIO,

- Har/gaHbIe Moco0us (KOMIUICKTE yueGHBIX Ta0IHIL, T71aKaTOB,
06J1acTH €CTeCTBO3HAHUSA U T. IL.);

- KOMIDIEKT 3JIEKTPOCHA0KEeHHSA KaOuHeTa,

- TeXHWYECKHE CPeCTBA OOy ICHHS;

- JIEMOHCTPALOHHOE 000PYI0BAHHE (obmero H
- naGopaTopHOe 000pyA0BaHUE (o61iero Ha3HAUECHUS ¥ TemaTuueckue Habopsl, B TOM
qucIie JUIsl IOCTAHOBKH JIEMOHCTPAIMOHHOTO ¥ YUEHHHECKOT0 SKCIIEPHMEHTE, pEaKTUBbI);
- cTaTMyecKue, JUHAMUYECKUE, JIeMOHCTPALHOHHBIE H Pa3/aToHBIC MO/IEJTH, BKJIFOUast
HaTypajbHble 00BEKTHL

- KOMILIEKT TeXHUUECKOH JTOKyMCHTaIuH, B T
HX MCIOJIB30BAHUIO U TEXHUKE 0e30MmacHOCTH
- KOMIUIEKT y4eOHO-METOIHUECKO’ JTOKYMEHTaIHH.
- GuOIMOTEUHBIH (GOHN.

[IOPTPEThI BHIIAIOIMXCS YICHBIX B

A3HAYEHAS W TeMaTHIecKue Habopel);

oM uHc/Ie IacmopTa Ha CpeicTBa 00y4eHus, HHCTPYKIMH 11O

Texuudeckue cpeacTsa 00yJeHHs:

- KOMITBIOTEPBI, IPHHTEP, CKaHEep, MOJIEM;
poeKTop, MIOTTEP, JWLEH3UOHHOE 1T

Ha3HAYECHHS;

- BuIe0(UITBMBL, TIPE3CHTAMH.

porpaMMHOE obecredenne 00MIEro npodeccHoHaNIbHOr0

Gecneyenue odyuenus (IepeucHb pEKOMEH/TyeMBIX y4eGHBIX W3JaHHH,

THATETBHOM JTUTEPaTypPHl)

3.2. MudopmannoHHOE O
MHTepHET-PECYPCOB, AOTIO

OcHOBHBIE HCTOTHHKH:

JLyist 00y9aromuxcs

3axapos, B. b. bronorus. MuorooOpasue KHBbIX OpraHu3MOB. 7 knacc. Paboudad TeTpajib /BB

1.

3axapos, H.W. Couut. - M.: 3axapoB, 2015. - 408 c.

2. . 3axapos, B.b. buonorns. Muoroo0pasue JKHBBIX OpPraHH3MOB. 7 xmacc / B.b. 3axapos, H.H.
CoHMuH. - M.: Ipoda; Wsnanue 4-e, crep., 2019. - 248 c.
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JlomoHATEIbHbIE HCTOYHHKH:
Il mperiofiapaTenet

®eiepaibHBlii 3aKOH OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaH¥H B Poccuiickoit Denepartym.

[puka3 MuHHCTEPCTBA oOpasoBanus ¥ HayKH PO or 17.052017 Ne 413 «O6 yTBEpKICHHH
(eniepanbHOro  roCyJapCTBEHHOTO 06pasoBaTe/IbHOrO ~ CTaHnapra  CPeaHEro (monHOro)  OOMIEro
00pa3oBaHUsY.

ITpuka3 MuHHCTEPCTBA obGpasopanus H HAYKH P® or 29.12.2014 Ne 1645 «O BHECCHHH U3MEHEHUH B
Ipuka3 Mun#CTEpCTBA obpa3zoBaHus W HAyKH Poccmiickoit @enepanuu OT 17.05.2012 Ne 413 «O6
yTBep)KIeHHH  (heepanbHOTO roCyJapcTBEHHOro 00pa3oBaTe/bHOTO CTaHjapTa CpeaHEro (motHOTO)
obmiero 00pasoBaHUY.

[Tucemo JlemapTraMeHTa rocyJapCTBCHHOM MONUTHKA B chepe MOArOTOBKA pabouux KanapoB H IO
MuuucTepeTBa 00pa3oBaHud 1 HAYKH P® or 17.03.2015 Ne 06-259 «PexomeHRauHH 10 opraHu3alHu
MOy 4eHHsl CPEe/IHEro o0Iero oGpasoBaHus B IpeJiesiaX OCBOCHHS 0Gpa3oBaTeIbHBIX IIPOrPaMM CPEIHETO
npodeccuoHaNTBHOro obpasoBaHusi Ha 0a3e OCHOBHOIO obuiero obpazoBaHusA C YUCTOM TpeGoBaHUH
(enepaIbHBIX TOCYAapCTBCHHBIX oGpasoBaTelIbHBIX CTAaHIAPTOB M nosydaemoii mpodeccud MM
CIelUaTbHOCTH CPEHEro npoQecCHoHANBHOT0 06pa3oBaHMsD).

HurepHer — pecypcehbl

www. class-fizika. nard. ru («Kmaccras 10cKa JUIA M0BO3HATENBHBIX).

www. physiks. nad/ ru («Du3MKa B aHUM ALASIXY ).

www. interneturok. ru («Bueoypoxu 1o npeMeTaM MKOIbHOH IIPOrPaMMBI»).

www. chemistry-chemists. com/ index. html (371eKTPOHHBIA XKYPHAT «XAMUKH 1 XEMHS?).

www. pvg. mk. ru (orHMMITHazsa «IToxopu BopoObeBEI TOpPB).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHblH CalT UL [IIKOJILHUKOBY).

www. alhimikov. net (O6pasoBaTenbHblii CAlT A IIIKOJIHUKOB).

www. chem. msu. su (DJIeKTpOHHas GHOIHOTEKA IO XUMUH).

www. hvsh. ru (xypHain «XumMus B IIKOJIEY ).

www. hij. ru (xypran «XuMus 1 JKHAZHDBY).

www. biology. asvu. ru (Bes 6uoorus. CoBpemeHHas Guonorus, CTaTbu, HOBOCTH, OHOJIHOTEKR).
www. window. edu. ru/ window (EmuHoe 0KHO JOCTyIa K 00pa3oBaTe/IbHbIM pecypcam WuTepHeTa 1o
OUOJIOTHN).



4. KOHTPOJIb U OIIEHKA PE3VJbTATOB OCBOEHUS
JUCHHUILJINHBI ECTECTBO3HAHHE

PesyabTaThl 00yueHUs!
(ocBOEHHbIE YMEHHSI, YCBOCHHbIE
3HAHHSA)

@®opMbI M MeTOAbI KOHTPOJIS H OLCHKH
pe3y/IbTaToB 00y4eHus

3HaHus:

copMHUPOBAHHOCTH IpeACTaBICHUH O
1eJIOCTHOM COBpPEMEHHOM
eCTeCTBEHHOHAy4YHOH  KapTWHE  MHpa,
npupojie KaK eAnHOH LIEJIOCTHOH CHCTEME,
B3aMMOCBSI3M  dYeJIoBeKa, MNpUPOJBl H
obmiecTBa, MPOCTPaHCTBEHHO-BPEMEHHBIX

maciuradbax BeeneHHOM

3HaHUSAMH O Haubosee BKHBIX OTKPBITHAX
u JIOCTHIKEHHUSIX B obnactu
€CTeCTBO3HAHUS, MOBJIHABIINX Ha
3BOJIIOLMIO TIPEACTABICHUN O MPHUPOJZE, Ha
pa3BHTHE TEXHUKH H TEXHOJIOI Ui

YMEHHA HpHUMEHATD eCTeCTBEHHO-HayYHEIC
3HAaHUA I 00BACHEHHA OKpYKaroIHuX

SBJIEHUH, CcOXpaHeHus 3JI0pPOBBS,
obecrieueHus He30MacHOCTH
JKA3HEIEATEIbHOCTH, OGepexHOro
OTHOIIEHHS K IPUpPOJE, ParHOHAIBHOTO
IIPUPOIONIOJIb30BaHHS, a TaKxKe
BEIIOJTHEHUSA POIIH rpamMOTHOTO
noTpeduTens

chopMHUPOBAHHOCTD npejcTaBieHuil 0
HAYYHOM MeTOZle TO3HAHMs MPHPOEI u
cpencTBax U3YUCHUS Merammpa,
MakpoMppa M MHKPOMHPA; BJIaJICHHE
npueMaMu eCTeCTBEHHO-HAYIHBIX
HaOIOIeHUH, ONBITOB, HCelleoBaHuil H
ONEHKH  JOCTOBEPHOCTH  MOJYYCHHBIX
pe3yJIbTaToB

BJIaJICHHE HOHATUHHBIM anmapaToM
eCTECTBEHHBIX HayK, 103 BOJISIOIIHAM

o3HaBaTb MUP, y4acTBOBaTh B JIUCKYCCHAX

0O  ECTEeCTBEHHO-HAyYHBIM  BOTPOCAM,
HCIIONB30BaTh  PA3NHYHBIC ~ MCTOYHHKH
nadopmanuu IUISL MOATOTOBKA
cOOCTBEHHBIX pabor, KPHTHYECKH
OTHOCHTBCS K  COOOIICHHAM CMH,

cojiepyKaliM HayIHYTO pH(pOPMAITHIO

YMEHHA MOHHUMAaTh 3HA4YUMOCTh
ecTeCTBEHHO-HAYIHOT'O 3HaHUA IS
Ka)K/I0ro 4eJIOBEKaA He3aBUCUMO OT €Io

(GpoHTATBHBIA OITPOC

TECTHPOBAHHUE

yCTHBI OPOC

WHIABHyTbHBIH OTPOC

TECTUPOBAHUE




npoheccHOHATBHOM JeATENIbHOCTH,
pasnuyath (aKThl M OLEHKH, CPaBHUBATH
OLIEHOYHBIE BHIBOZbL, BHIETH HX CBA3b C
KPHTEPUSMH OLEHOK M CBA3b KPHTICPHEB C
onpeeNeHHOM CHCTEMOIT IIEHHOCTEH

HH/TUBHTyaJbHBIA ONPOC

nmptbepenunpoaaﬂﬂmﬁ 3a4eT

|

[T/ITomBmﬁ KOHTPOJIb



Ipunoxenne 1
Obs3atenpHOE

XAPAKTEPUCTUKA OCHOBHBIX BUI0B AESATEJIBHOCTH CTYIEHTOB

Copep:xanune
oOyueHHs!

XapaKTepHCTHKA 0CHOBHBIX BH0B y1e0HOMH 1eATEALHOCTH CTYAEHTOB
(1a ypoBHe y4eOHBIX AeiicTBHI)

duznka

Beenenue

Pa3BUTHE CIIOCOOHOCTEH SCHO ¥ TOYHO H3]IaraTh CBOM MBICIIH, JOTHIECKH
0BGOCHOBBIBATH CBOKO TOYKY 3PEHHMS, BOCIHPHHHMATh H aHAIH3HPOBATH
MHEHHsT cOOeceIHHKOB, NPH3HABas IpPaBO IPYroro 4ejoBEKa Ha HMHOE
MHEHHE.

[IpuBe/icHUe TPUMEPOB BIHSHHS OTKPBHITHH B ¢usuke Ha mporpecc B
TEXHHUKE U TEXHOJIOTUH NTPOH3BOACTBA

MexaHuKa

Kunemaruka

O3HAKOMJICHHE CO CIoco0amMy ONHMCAHHs MEXaHMYECKOTo JBHIKCHUA,
OCHOBHOM 3anadeil MexaHHKH. VI3ydeHne OCHOBHBIX (QHU3HHYECKUX BETUIHH
KHHEMATUKH: IlepeMeleH s, CKOPOCTH, YCKOPCHHUA.

Habmonenue OTHOCHUTENBHOCTH MEXaHHYEeCKOI0 JIBHKEHHS.
dopMyTHPOBAHKE 3aKOHA CIIOKCHIA CKOpOCTEH.

VceneloBaHie PaBHOYCKOPEHHOTO MPSMOTHHEHHOTO ABMKCHHA

(ma mpuMepe CBOOOIHOTO MaieHHs Ten) ¥ PAaBHOMEPHOTO JIBHXKCHUS Tesla
10 OKPY’KHOCTH.

TToEMMaH}e CMBICTA OCHOBHBIX (PM3MHYECKHMX BEIMYHH, XapaKTEePU3YIOMHX
paBHOMEPHOE JIBIKEHHE Te/Ia 110 OKPYKHOCTH

JluHaMuKa

[ToHUMaHMEe CMbIC/Aa TAKMX (QM3WYECKHX MOJENeH, Kak MaTepHalbHas
TOYKa, HHEpIHaIbHas CHCTEMA OTCHETA.

M3mepeHne MacChl Tela pasiHIHBIMH criocobamu. V3mepeHue CHI
p3apMozelicTBUs Tel. DBBIUMCICHHE 3HAYCHHS YCKOPCHMS Tl 1o
H3BECTHDLIM 3HAYSHMSAM JEHCTBYIOIIUX CHII B Mace TEIL.

VMeHHe pa3jiudaTh CHIy TSHKECTH M BeC Tela. OObsicHEHNE U NMPHBEJCHUE
IPUMEPOB SBJICHHS HEBECOMOCTH.

[IpuMeHeHHE OCHOBHBIX OHATHH, (opMyn ¥ 3aKOHOB JIMHAMHKH

K pEelLICHHMIO 33714

3aKOHEI COXPAHEHHS B
MEXAHUKE

O6pAcHEHHE PEAKTHBHOIO JBH)KEHHsS Ha OCHOBC 3aKOHA COXpPaHEHHS
ummynsca. IIpuMenHeHue 3aKoHa COXpaHEeHHUs UMITyIbCa JUIA BBEIUMCIIEHHA
HM3MEHEeHHH cKopocTeH Tejl PH UX B3aUMOJICHCTBHAX.

Beruuciaenne paboThl CUl M H3MCHCHHSA KHHETHYECKOH SHEPruM TENa.
BrryrcacHue NTOTEeHIHaTbHOM SHEPIrHH TCIl B rpaBUTAl[MOHHOM IT0IIE.
XapakTepucTuKa IPOM3BOJUTENBHOCTH ~ MalMH  H nsurarened C
HCIIONIL30BAHNEM MOHATHS MOIITHOCTH

OCHOBBI MOJIEKYJIPHOM (pH3MKY U TEPMOIHHAMUKH

MosexysipHas Gu3uKa

v

DopMy/IHPOBAHHE OCHOBHBIX MOJOKCHHH MOJIEKYISPHO-KHHETHIECKOH
TeopHH. BBINONHEHHE IKCICPUMEHTOB, CITy>Kalmx 000CHOBaHUEM
MOJIEKY ISIPHO-KHHETHYECKOH ~ TEOPHH. Ha6monenue  OpOyHOBCKOTO
JBYOKEHHS | sBeHus T Qys3um.

Omnpenenenne MapaMeTpoB BelIeCTBA B razo00pa3HOM COCTOSHHHM Ha
OCHOBAHH¥ YPABHEHNS COCTOSHUS HCABHOTO ra3ad.

[IpencraBneHde B BHIC rpaduka _ H30XOPHOIO, u3o0bapHOrO  H




M30TEPMHUECKOTO MPOLECCOB. BBIMUCIEHHE CpeIHEH KHHETHYECKON
SHEPrUH TEIUIOBOIO [JBMXKEHHA MOJICKYT IO M3BECTHOW TeMIleparype
BeLLECTBA.

M3mepeHue BIAXHOCTH BO31yXa

TepmoauHaAMUKa

DKCITepPUMEHTAIBHOE MCCIIEI0BAHUE TEIIOBBIX cBoOiicTB BemlecTsa. Pacyer
KOJMMYECTBA TEILUIOTHl, HEOOXOMMMOro i OCYIIECTBIICHHA mpoiecca
TIpeBpAIIeHIs BEMECTBA 3 O/IHOTO arperarHoro COCTOSIHHS B JIpYToO€.
PacueT M3MEHEHHWs BHYTpeHHEH SHepruu Tell, paboThl U IepeflaHHOro
KOIHYECTBA TEIIOTH! Ha OCHOBAHHH TIEPBOT0 3aKOHA TEPMOAMHAMHUKH.
O6bACHEHNHE TPUHIIAIIOB JEHCTBHA TEIIOBBIX MAIIHH

OCHOBBI 2JIEKTPOIMHAMHUKH

DieKTpocTaTHKa

Brrauc/ieHNe CHJl B3auMOJIeHCTBIS TOUEUHBIX IEKTPHIECKHUX 3apAZIOB.
Bruuc/IeHAe HANPSHKEHHOCTH | MOTEHIEaNa SEKTPHIECKOro Motd OIIHOTO
H HECKOJTHKHX TOYEUHBIX 3apsiji0B.

J3Mepen#e pa3HOCTH MOTEHIIHATIOB.

TpuBe/icHHE TPAMEPOB IPOBOHUKOB, AUIEKTPUKOB H KOH/IEHCATOPOB.
HaGmioneHue SBJIGHHMS SIEKTPOCTATHYECKOH —HHIyKIHH H SBIICHUSA
MOJISIPU3AIIHH JM3JIEKTPUKA, HAXOSIIErocs B 37IeKTPHUYECKOM I107Ie

IlocTOSHHBIA TOK

3MepeHne MOIIHOCTH 3IEKTPUHYECKOro  Toka. Usmepenue DJIC H
BHYTPEHHEr0 CONPOTUBIICHUs HCTOTHHKA TOKA.

CGop W HCHBITAHHE SJIEKTPHYCCKUX [erell ¢ pasMHYHBIM COCJAUHCHHEM
IPOBOIHHUKOB, PAcUeT MX NapaMeTpoB

MarauTHOE I10Jie

Ha6mojenue JelcTBHS MArHATHOrO MOJA  Ha MPOBOJHUK C TOKOM,
KapTUHOK MarHUTHBIX noJiei.

dopmyupoBaHKe TpaBHid NeBOH PYKH Ui ONpeJeseHHs HanpaBjeHHA
cUJTBl AMIiepa.

BrrumcleHHe CHJl, [eliCTBYIOIMX Ha TPOBOJHHK C TOKOM B MarHuTHOM
rojie, 0ObICHEH e IPHHIANA JCHCTBHS 9JIEKTPOJABUIATEIS.

WccnenoBanue sBICHAS 37eKTPOMArHMTHOH HHITYKIHH

Komebanus 1 BOIHBI

MexaHUYECKHE
konebanus U BOJIHEI

[puBeseHne IMPAMEPOB KonebaTeNnbHBIX  JABHKEHH. UccaenoBanue
3aBMCHMOCTH TIepHofia KoneOaHu# MaTeMaTHieckoro MasTHHKa OT €ro
JUTUHBI, MAcChl ¥ aMILIUTY b1 konebanuii. OnpeaencHue yCKOpeHHA
cBOGO/IHOrO TIaJIeHMs ¢ IOMOIIBIO MATEMATHIECKOTO MasiTHUKA.
HaGmiofenue Konebauuii 3Bydariero Teid. [IpuBejeHHe 3HAYCHHA
CKOPOCTH PacrpoCTpaHEHHs 3ByKd B pasIHYHbIX Cpelax.

Vmenue 00bACHATh HCIIONb30BAHME yIbTPa3ByKa B MeTUIHHE

J1eKTPOMAarHUTHBIE
Konebanusa 1 BOJIHBL

HabrofeHre OCIMUIOrpaMM TapMOHHHECKHX KoyebaHmuil CHJIBI TOKa B
[ICTIH.

OGbscHEHHe IIpeBpalleHus OSHEpruu B uaeanbHOM  KonebarenbHOM
KOHTYPE.

Uzydenne ycTpoicTBa H TIpPUHIMIA JEHCTBAS Tpancopmaropa.

AHau3 cXeMbl IIepe/iaun 3JIeKTPOSHEprii Ha GoJbIINE PACCTOSHMS.
[IpuBeeHUE PUMEPOB BHIIOB pamuocBsA3M. 3HAKOMCTBO € yCTpOiCTBaMH,
BXOJSLIUMHU B CUCTEMY PalHOCBA3H.

OOcyx)aeHue ocoGeHHOCTell pacnpoCTPaHeH s paliOBOIH

CBeTOBBIE BOJIHEI

TIprMeHeHUe HA MPAKTHKE 3AKOHOB OTPAXKEHHs ¥ MPETOMJICHHS CBETA npHu
peleHuy 3a/1a4. Ha6mroieHue sBieHus Judpakinud | JUCTIEPCHHA CBETA.
VneHHe CTPOMTH W300paXKeHMs [IpeIMETOB, NABAaeMblC JIUH3AMH. Pacuer
OINTHYECKON CHJIbI JIMH3bI

eMeHThl KBAHTOBOH (U3UKH

KBauToBBIE CBOMCTBA
cBeTa

Habmonenne (HoTodIeKTPHIECKOTO sdpdexra. Pacuer MaKCUMAaITbHOM
KHHETHYECKOH SHEPIUM JIEKTPOHOB TIpH doroaddexre




duzuka atoma

dopmyuposanue nocrynatoB bopa. Habmonenune nuaeigaroro

M HETPEPBIBHOTO CTIEKTPOB.

PacdeT 9acTOThI ¥ JUTMHEI BOJIHBI HCITyCKa€MOI'0 CBETA IIPU IIEpeXo/ie aToMa
U3 OJIHOTO CTAIHOHAPHOTO COCTOSIHUSA B JAPYTOEC.

O6bscHenue MPHHIIKAIA JIEeHCTBHS Jlasepa

duznka aTOMHOTO A1pa
¥ 3JIEMEHTapHBIX
YACTHI]

Habmoenne TpekoB alb(a-dacTuil B Kamepe BuibcoHa. Perucrpanus
ANEPHBIX M3TyYEHUH C TOMOLIBIO CYCTIHKA [eiirepa.

PacueT sHEprUH CBSA3M aTOMHBIX S7€EP.

[TouuMaHue I[EHHOCTH HAy4YHOro IIO3HaHWsA MHpa HE BooOmie s
YeJIOBEUECTBa B 1IEJIOM, a I KaKZOoro o0ydarouierocs JMIHO, LEHHOCTH
OBJNAJeHHs] METOIOM HAydYHOro TO3HAHWS JUIA JOCTHXKEHHS ycrexa B
1000M BHJIE IPAKTHYECKOM JIEATEIBHOCTH

Bceejiegaas u €€ 9BOJIIOLHA

CrpoeHue U pa3BUTHE
BCEJICHHOM

O6bscHEHNEe MOJIENH paciupsiroleiics BeeneHHOH

[IpoucxoxeHune
COJIHEUHOH CHUCTEMBI

Hab6moenue 38e3/1, JIyHBI H IUIaHET B TEJIECKOIL.
HabmoeHue CoJHEYHBIX MSTEH ¢ MOMOIIBIO TEIeCKOona

Xumus

Beenenue PacKphITHE BKJIaJ[a XUMUYECKO! KapTHHBI MUpPa B €/IHHYIO
eCTeCTBEHHO-HAYYHYIO KapTHHY MHpa.
XapakTepucTHKa XUMHUH KaK IPOM3BO/IUTEILHOMN CHIIBI 00IIECTBA
Baxueiimue VMeHHe [aTh ONpe/ie/ieHHe M ONEpHpOBarh CICAYIOMMMH XHMUIECKHMH

XUMHYECKHE ITOHATHA

[OHSTHSIMM: BEIIECTBOY, «XHMUUYECKHH SJIEMEHTY», «aTOM», «MOJEKYyJIa»,
«OTHOCHTEIBHBIC  ATOMHAs M MOJEKyJlsApHas  MacchD),  «HOHD,
«aIIOTPOIIHY, «A30TOIIBIY, «XUMHYECKast CBSI3bY,
«OIIEKTPOOTPHULATEIBHOCTEY, ~ «BANCHTHOCTBY,  (CTCHCHPR OKMCIICHUSD),
«MOJIbY, «MOJIIpHAs

Macca», «MONSpHBIH 0OBeM ra3’o00pasHBIX —BEIICCTBY, «BeIecTBa
MOIEKY/ISSPHOTO ¥ HEMOJEKYIAPHOro  CTPOCHUS, «pacTBOPBD),
(ONIEKTPOIMT ¥ HEIEKTPOIHT, «3JICKTPOTHTHICCKA JIACCOLHALIUS,
COKWCIWTENb M BOCCTAHOBHTENBY, «OKHCICHHE H BOCCTAHOBICHHEY,
«CKOPOCTh ~ XUMHYECKOH  peaKiiy, — «XHMHHECKoe paBHOBECHEY,
«YTJIEPOHBIA cKeneT, «YHKIHOHATbHAA [PyNNa), «A30MEPHUSI»

(CHOBHEIE 3aKOHBI
XUMHH

®opMy/IHPOBAHHE 3aKOHOB COXPAaHCHHMS MACCHI BEIEeCTB W IOCTOSHCTBA
cocTaBa BELIECTB. Y CTAHOBJICHUE IPUYMHHO-CIIEICTBEHHOM CBA3M MEXLY
colepkaHUeM OTHX 3aKOHOB M HaIMCaHHEM XuMHAUecKuX (opMmyn H
ypaBHeHHH. PackphiTHe ¢u3nyueckoro CMpIcjia CHMBOITHKH ITepuoau4ecKoi
Ta6 Bl XUMITHecKuX 2neMeHToB 1. M. Menneneepa (HOMEPOB 3JIEMCHTA,
TIepro/ia, TPYIIIbl) H YCTAHOBICHHE IPUIHHHO-CTIE/ICTBEHHOH CBS3H MEKIY
CTpPOEHHEM aToMa U 3aKOHOMEPHOCTAMH H3MEHEHUs CBOMCTB 3JIEMEHTOB H
0Gpa3oBaHHBIX HMH BEIIECTB B MEPHO/AX rpynnax.

XapakTepHUCTHKa SJIEMCHTOB MaJBIX IepHOOB TO HX MOJIOKEHHIO B
TTepuommueckoi cucreme JI. . Menzeneesa

OCHOBHBIE TEOPHH
XUMUH

YV eTaHOBJEHHE 3aBUCUMOCTH CBOMCTB XHMHYECKHX BEILECTB OT CTPOCHHA
ATOMOB 06Pa3yIONIHX HX XHMHYECKHX J/ICMEHTOB.

XapakTepucTHKa BAKHEMIIMX  THIOB  XHUMHYECKHX cBA3eH WM
OTHOCHUTEILHOCTH 3TOH THUIIOJOTHH. OGbsicHEeHHE 3aBUCHMOCTH CBOHCTB
BelecTB OT HX COCTABA H CTPOCHMS KPUCTAIHIECKIX peIIeToK.
dopmMynupoBaHie OCHOBHBIX MOJIOKEHUN TEOpPUH 3IIEKTPOJIUTHYECKOH
JIMCCOLMAlMM U XapaKTepUCTHKA B CBETE 9TO# TEOPHH CBOWCTB OCHOBHBIX
KJ1acCOB HEOPraHM4eCKHX coe/TMHEHN .

dopmyHpoBaHAE OCHOBHBIX [TOJIOMKEHHN TEOPUH XHMHYECKOr0 CTPOCHHUA

OpraHMYeCKHX CoelMHEHNH ¥ XapaKTepHCTHKa B CBETC 9TOll TEOPHH




CBOHCTB Ba)KHEHIIMX NpeICTaBUTEICH OCHOBHBIX KJIAaCCOB OPraHHYECKHX
COeIHHEHHI

BajkHeiine BelecTBa
¥ MaTepuaIsl

XapakTepuCTHKA CTPOCHHs aTOMOB M KpHCTALIOB W Ha 3TOH OCHOBE —
06X HU3NUECKHX ¥ XUMHYCCKHX CBOMCTB METAJUIOB H HEMETAJLIOB.
XapakTepHCTHKa COCTaBa, CTPOCHHA, CBOWCTB, NOJyYeHHs ¥ MPUMEHECHHC
BaKHEMIIMX HEMETAIIOB.

XapakTepuCTHKA COCTaBa, CTPOCHHA {1 OOLMX CBOMCTB BKHEHIIHX
KJIacCOB HEOPraHWYECKHX COETMHEHUH.

Omucanie cocTaBa ¥ CBOMCTB BOKHEHIIUX IpeCTaBUTeNIeH OpraHHIecKuX
COeMHEHUI: MeTaHoia M 3TaHoJa, CIONKHBIX 3(upoB, KHPOB, MBI,
KapOOHOBBIX KHCJIOT (YKCYCHOM KHCIOTH), MOHOCAXapujI0B (IJIFOKO3B),
JUcaxapuuoB (caxaposbl), IOTHCAXapH/OB (xpaxmana | 1IEJUIIONIO3BI),
AMHUHOKHCJIOT, O€/IKOB, HCKYCCTBCHHBIX W CUHTETHYECKUX MOJTUMEPOB

XUAMHUYIECKHAM S3BIK U
CHMBOJIHKA

Hcnonp30BaHue B ydeOHOH U npodecCHOHATBHOM IeATEIbHOCTH
XUMHYECKNX TEPMHHOB ¥ CHMBOIAKH.

HazpiBaHHe W3y4YeHHBIX BEIIECTB TIO TPUBHAIBHOH HIIHA MeXIyHapoIHOH
HOMEHK/IAType ¥ OTpa)XeHHe cocTaBa STHX COeMMHEHHH C MOMOIIBIO
XHUMHUYECKHUX POPMYIL.

OrpakeHHe XUMHYECKUX TPOIECCOB € [TOMOIIBIO YPAaBHEHHH XHMHYICCKHX
peakLuit

XuMu9ecKue peaKkuu

OGbsCHEHHE CYIIHOCTH — XHUMHYCCKHX IIPOLIECCOB. Knaccupukanus

XPMHAYECKUX PeaKilyii [0 pasInIHbBM IpH3HAKAM

XuMuYeCcKUH BEIIOJIHEHHE XUMHUYECKOr0 OSKCIEpHMEHTa B TOTHOM COOTBETCTBHH C
3KCIEPUMEHT npaBUIAMH TEXHUKH O€30MacHOCTH.
Ha6mosenne, (UKCHPOBaAHHE H ONHMCAHKE pe3yJbTaToB NPOBEIEHHOIO
IKCIIEPUMEHTA
Xumuieckas [IpoBejeHye CaMOCTOSTENBLHOIO IOHCKa xuMugeckoy HuHQoOpManuH C
uHpopManus HCIIOJIb30BAHHEM PA3TMYHBIX HCTOIHHKOB (Hay4HO-IIOMYJIIPHBIX W3IaHHHA,

KOMIIBIOTEPHBIX 0a3 JI@HHBIX, PECypCoB UHTtepHeTa); HCTONb30BAHHE
KOMIIBIOTEPHBIX TEXHOJIOTHH U 06paboTKH M Mepeain
XAMIUECKOil HHOpMAIHH U ee IPeICTaBICHHAS B pasIM4HBIX hopmax

[TpodunasHoe U
npodhecCHOHATBHO
3HAYAMOE COJIepIKaHNe

OOBACHEHNE XMUMHUYECKHUX SBICHHH, MPOUCXOAIIMX B npupoze, ObITy U Ha
IPOU3BOJICTBE.
Cob6mofieHde  IpaBHII
OKpyIKaroe cpene.
OleHKa BIHSHHS XUMHYECKOrO 3arps3HCHUS OKpyJ)KalolleH Cpeapl Ha
opraHM3M delOBeKa M Jpyrue JKHUBBIC opranu3smel. CoOmosieHue Ipasii
GesomacHOro OOpalieHHst ¢ TOpIOYMMH M TOKCHYHBIMH BEIECTBAMH,
naGopaTopHBIM 000PYAOBAHHEM.

Kputuyeckas OLCHKA JIOCTOBEPHOCTH XUMHYECKOH
[oCTynalowe U3 pasHbIX HCTOYHUKOB

IKOJIOrHYECKH T‘pﬁMOTHOFO IoBeJICHNUA B

uH(pOpMALIH,

BuoJorus

}TSHOJIOI"HFI — COBOKYTI-
HOCTB HayK O JKHBOH
npupoje. MeTozm!
Hay4HOT'O MO3HAHUSA

B OMOJIOTHH

3HAKOMCTBO C 00BEKTaMH H3ydeHH st OHOJIOTHH.

BeisiBlIeHHE POJIM OHOJIOTHH B dopMHPOBAHHA COBpEMEHHOM
ecTECTBEHHO-HAYYHOU KapTHHBI MHpa H MpaKTUYECKOH JeATENBHOCTH
moaeH

Knetka

3HAKOMCTBO C KIIETOYHOH Teopueil CTpPOeHHUS OpraHi3MOB.

[lonydyenue MpEJCTaBICHAsS O POIH OpraHu4ecKux Hu HEOpraHuyYecKux
BEIIECTB B KJIETKE.

3gaHue CTPOEHHs KIETOK 110 pe3ybraTaM paboThI CO CBETOBBIM
MHKPOCKOIIOM.

VMeHue OIMCHIBaTh MHKpONpEnaparbl

KJIeTOK pacTeHHH. YMEHHE |




CPaBHUBAaTh CTPOCHHE KIETOK pPACT€HMH M JKHBOTHBIX [0 TOTOBBLIM
MHKpOIIpenaparam

Oprauusm 3HAaHHE OCHOBHBIX CIOCOGOB  pasMHOKEHHS OpraHu3MOB, cCTajguif
OHTOT€HE3a Ha [IPUMepe YeIoBeKa.
3HaHME MPUYHH, BHI3BIBAIONINX HAPYLICHUS B Pa3BUTHH OPraHU3MOB.
VYMEHHE [0TB30BaThCSd TI'eHEeTHYeCKOi TEPMHHOJIOTHEH U CHMBOJIMKOH,
pelaTe OpOCTEHINNE reHETHYECKHE 3a/[a4H.
3Hanne  ocoGeHHOCTEl  HAclE/CTBEHHOM M HEHACIeACTBEHHOM
M3MEHYMBOCTH U MX OMOJIOrHYECKO POJIH B 3BOIOLUH HKHBOTO

Bua YMeHHe  aHANM3MPOBATE W OIEHHUBATh  pA3NMYHblE  THIOTE3bI
TIPOMCXOK/ICHUS KU3HH Ha 3eMIIe.
YMeHHe  NpOBOJMTH  ONMCaHMEe  ocobell  OmHOrO  BHAA IO
MOpP(OTIOrHYECKOMY KPHTEPHIO.
PasBuTne crocoGHOCTEHN SICHO W TOYHO M3JIaraTh CBOM MBICIH, JIOTHYECKH
0DOCHOBBIBATE CBOIO TOUKY 3PEHMS, BOCIPUHMMATh H aHAJIH3HPOBATH
MHEHHS COOECeJHMKOB, NpHU3HABas NpPaBO JAPYroro 4eaoBeKa Ha HHOE
MHEHHE.
YMeHue I0Ka3bIBaTh POJICTBO YEIOBEKA H MIEKOIMTAOIHX,
OOIIHOCTh U PABEHCTBO YETOBEYECKHX pac

DKOCHCTEMEI 3HaHHME OCHOBHBIX KOJIOTUYECKHX (DaKTOPOB M MX BJIMSIHHS HAa OPraHH3MEL

3HaHHE OTIMYHTENIBHBIX IIPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arposKOCUCTEM.

[Toyyenue npescTaBIeHUS O CXeMe IKOCHCTEMEI Ha IIPUMEpE

Buocpepsl.

JleMOHCTpanus yMeHHs IIOCTAHOBKH IeNiell JeSTeNbHOCTH, IUIAaHHPOBaHKe
COOCTBEHHOH JEATENBHOCTH JUIS JOCTHOKEHHS IIOCTABIEHHBIX IEJIei,
NPEJBUICHHUA BO3MOXHBIX pPe3yJbTaTOB O3THUX JCHCTBHM, OpraHM3aluy
CaMOKOHTPOJISL M OLIEHKH ITOJIyYeHHBIX pe3y/IbTaToB.

O6yuyenne coOMIONEHUIO NpPaBHJI TOBEAEHHS B MPHPOAE, OepeKHOMY
OTHOIIEHHIO K OHONOrnueckuM o0beKTaM (pacTeHUsIM M )KUBOTHBIM H HX
coolIecTBaM) U UX OXpaHe




