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1. IMacnopt (poHIa OLIEHOUYHBIX CPEICTB

1.1. Ob61acTh npuMeHe HUS

®onng oneHouHBIX cpeactB (POC) mpegHazHAYCHBI I TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEXKYTOYHOW AaTTeCTallMH OOYJaroUMXCs, OCBOMBIIMX MPOrPaMMy
JUCUUIUIMHBI «ECTeCTBO3HAHUEY.

DO0C BKJIIOYAET KOHTPOJBHBICE MaTepUaNbl ISl TPOBEACHUS TEKYIIET0 U
IPOMEKYTOYHOTO KOHTPOJS MW pa3paboTaH Ha OCHOBAHHWHM IIPOTPAMMBI  MOJTOTOBKH
CHeHNaIuCTOB cpeaHero 3BeHa no crnenuanbHoctu CIIO 44.02.01/JomkonsHoe 0Opa3oBaHue U
paboueii mporpammbl yaeOHOM nucuurumHbl B/1.09 «EcrecTBO3HaHHEY.

1.2. O6bem yueOHOI JMCHUIIIMHBI U BU/IbI Y4e0HOH padoThI

Bun yue0Hoit padoThI Kou-Bo yacoB
MaxcumainpHas yaeOHasi Harpys3ka (BCero) 117
OOs3aTenpHas ayIMTOPHAs yueOHast Harpy3ka (BCero) 10

B TOM YHCJIE:

- JIGKIMOHHBIE 3aHSTUS 4

- TIPaKTHYECKHUE 3aHATHS 6
CamocrosTenpHas pabota 00 ydaromerocs (BCero) 107

B TOM YHCIJIC:

- BHEAyAUTOPHAsl CaMOCTOATENbHAS paboTa 107

[Tpomexyrounast arrectanus B opme aud ¢ e pe HIMPOBAHHOIO 3a4eTa

1.3. MecTo AMCHMINIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIEeIHATHCTOB
cpelHero 3BeHa: mucuumuinHa  BJ.09  «EcTrecTBO3HaHMe» OTHOCUTCS K 0a30BbIM
001e00pazoBaTeIbHBIM YIEOHBIM AU CIUILINHAM.

2. llesn u 3axa4m y4eOHOM AMCHUILNIMHBI — TPeOOBAHHUS K pe3yJbTaTaM O0CBOCHUS
yueOHO I CUMIINHBI

OcBocHue COACPIKAHUA yqe6H0171 JUCHUILIMHEL  «ECTeCTBO3HAHUEY» obOecrieunBaeT
JOCTHIKCHHUC CTYACHTaMU CICAYIO U X PE3YJIIbTATOB :

* TMYHOCTHBIX:

— YCTOMYHMBBIA HHTEPEC K HMCTOPUM W JOCTHXKCHHUSM B OOJACTH €CTECTBEHHBIX HAayK,
YyBCTBO FOPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIEC HAYKH;

— TOTOBHOCTH K IIPOJIOJDKCHHIO 00pa30BaHUsI, MOBBIIICHUIO KBATH(PUKAIIUA B H30paHHON
npodeCCHOHATFHOMN JESITEIbHOCTH C UCIIOIB30BaHUEM 3HAHUH B 00JIaCTH €CTECTBEHHBIX HAYK;

— 00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMITETCHITMH B 00JIACTH €CTECTBEHHBIX HAYK IS
YeloBeKa M OOIeCTBa, YMEHHE HCIIONB30BaTh TEXHOJIOTUYECKUE JOCTHKCHHUS B 00JIACTH
GU3U KN, XUMUU, OMOJIOTMH Il TIOBBIIIEHUS] COOCTBEHHOTO HWHTEJUICKTYaJbHOTO Pa3BUTHUS B
BBIOpaHHOM MPOGECCHOHATBLHOM AeATENbHOCTH;

— YMEHHE MPOAHAIM3UPOBATH TEXHOTCHHBIE IIOCIEACTBUS I OKPYXKAKOIIEH Cpelpl,
OBITOBOM M TPOM3BOJICTBEHHOM ACSITEILHOCTH YEIIOBEKA,

— TOTOBHOCTh CAMOCTOSITEJIbHO JOOBIBAaTh HOBBIC I Ce0sI €CTECTBEHHO-HAyYHbIC 3HAHUS
C MICTIOJIb30BAHUEM JJISI ATOTO JIOCTYITHBIX UCTOYHUKOB WH(POPMAITUH;

— YMEHHUE YNpPaBJISITh CBOEH IMO3HABATEIBLHOW JIEATEIbHOCTHIO, MPOBOJIUTH CAMOOILICHKY
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YPOBHS COOCTBEHHOTO MHTEJUIEKTYyaJIbHOTO Pa3BUTHUS;

— yMEHHUE BBICTpAaUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIICHUS B KOMaHJE IO PEIICHUIO
0o0nmMx 3a7a4 B 0071aCTH €CTECTBO3HAHUS;

* MeTanpeJIMeTHBIX:

— OBJIaJICHUE YMEHUSMHU U HABBIKAMH PA3WYHBIX BUJIOB MO3HABATENBHON NESTETBHOCTH
JUTSL U3Y4 CHHS PA3HBIX CTOPOH OKPYXKAIOIIEro eCTECTBEHHOTO MUPA;

— TMPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOIEHWS, HAYYHOTO SKCIIEPUMEHTA)
JUIS W3Y4EHUS Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAyYHOW KAPTHUHBI MHUpPA, C KOTOPBIMHU
BO3HHMKAET HEOOXOIMMOCTh CTATKUBATHCS B TTPO (PeCCHOHAIBHOM cdepe;

— yMEHHUE OIpeAensaTh LeIM U 33Ja4d JIeATeNIbHOCTH, BBIOMpaTh CpelIcTBa il HX
JOCTHIKEHUS Ha TIPAKTUKE;

— YMCHHUE HWCIOJB30BaTh Pa3IMYHbIC MCTOYHUKH JUIS TMOJY4SHHUS €CTECTBEHHOHAYIHOM
MHQOpPMAIINU U OIIEHUBAThH €€ JOCTOBEPHOCTD JJISl IOCTUKEHHUSI TOCTABJICHHBIX IIeJIel U 3aj1a4;

* fIpeIMEe THBIX:

— cOpMUPOBAHHOCTH MPEACTABJICHNN O IEJIOCTHOM COBPEMEHHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHpA, IPUPOJIe KaK €AUHON IEJIOCTHOM CHUCTEME, B3aUMOCBSI3H YeJIOBEKa, MPUPOJIBI U
o01iecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacIirabax BeeneHHoil;

— BJQJICHWE 3HAHUSIMU O HaAWOOJIee BAXKHBIX OTKPBITHUSAX M JOCTHIKCHHSIX B OOJIACTH
€CTECTBO3HAHM S, TTOBJIMSIBIINX HA YBOJIOIMIO MPEACTABIEHUNA O MPUPOJIE, HA Pa3BUTHE TEXHUKU
1 TEXHOJIOTHIA;

— c(OopMUPOBAHHOCTh YMEHUS IPUMEHSATH €CTECTBEHHO-HAYUHbIE 3HAHUS U1 00bICHEHUS
OKp YKaIO I X SBIICHUM, COXpaHECHUS 3I0POBBS, obecrnieueHust 0€30MacHOCTH
KU3HEIEATSILHOCTH, OepeXHOTO OTHOIIICH U ST K MpUpPOJIE, paIoHaIBLHOTO
IPUPOJOIOIB30BAHNUS, & TAKKE BHIMOIHEHUS POJIU TPAMOTHOTO MOTPEOUTEIS;

— c(opMHPOBAHHOCTh TPEACTAaBICHUM O HAYYHOM METOJE T[O3HAHUSA MPUPOIBI U
CPEICTBaX U3YYCHHS METaMHpa, MAKpOMHUPA U MHUKPOMHUPA; BJIAJICHUE MPUEMaMH €CTECTBEHHO -
Hay4YHBIX HAOMIOJEHUN, OMBITOB, HUCCIEJOBAaHUM U OLEHKH JOCTOBEPHOCTH TIOJYYEHHBIX
pE3yNbTaToB;

— BJIAJICHUE TIOHSATHHHBIM aIlllapaTOM €CTECTBEHHBIX HAYK, ITO3BOJISIO MM ITO3HABATH MUP,
y4acTBOBaTh B JIUCKYCCHSIX IO €CTECTBEHHO-HAayYHBIM BOIPOCaM, HCIIOJIb30BaTh Pa3IUYHBIC
WUCTOYHUKA WHQPOPMAIUH IJI MOATOTOBKUA COOCTBEHHBIX Pa0OT, KPUTHYECKA OTHOCHTBCS K
coobmeHusiM CMU, comepkamM HaydH YiO HH(DOPMAIIHIO;

— c(opMUPOBAaHHOCTh YMEHU MOHUMATh 3HAYUMOCTb €CTECTBEHHO -HAYYHOTO 3HAHUS JIJIs
Ka)KJIOTO YeJIOBEKa HE3aBUCUMO OT €ro Mpo(eCCHOHANBLHON NeSTeTbHOCTH, pa3iniarh (DakThl U
OIICHKH, CPaBHHBATH OICHOYHBIC BBIBOJBI, BHJICTh UX CBS3b C KPHUTCPUSIMH OIICHOK M CBS3b
KPUTEPHUEB C OMPEEIIEHHON CUCTEMOU IIEHHOCTEH.

JIMYHOCTHBIE PE3YabTAThI peAaJTU3alui ITPOrpaMMbl BOCIIMTAHUA

P 6 [IpyHuMmaronmi neau M 33Ja4d  Hay4HO-TEXHOJIOTMYECKOI0, 3KOHOMMYECKOIO,
uH(opMarmoHHoro pa3Butus Poccun, roToBbIi paboTaTh Ha UX TOCTUKEHHE.
i Oco3Haronmii  3HaYMMOCTb  CHCTEMHOIO  IIO3HAHUSA MHpA, KPUTHUUYECKOIO
P18 OCMBICJICHUA HAKOIIJICHHOTO OIIbITA.

3. (I)OpMI)I KOHTPOJISI 1 OLH€HKH Pe3yJIbTaTOB OCBOCHHUA yqeﬁnoifl AUCHUIIINHBI

KoHTponp 1 oreHKa pe3yJbTaToB OCBOEHUS — 3TO BBISBICHUE, U3MEPEHUE U OLICHUBAHUE
3HAHWUM, YMEHUU B (QOPMHUPYIOIMXCA OOUMX U MPOPeCCHOHATBHBIX KOMIETEHIIMH B pamMKax
OCBOEHUS YUEOHOU AUCIUILIMHBI «ECTECTBO3ZHAHUEY.



B cooTtBercTBUU ¢ yueOHbIM mutanoM criernanbHoctu 44.02.01 [JomkonpHoe 00pazoBaHue,
paboueii mporpammoi yaeOHOU AMCHUIIMHBI «EcTecTBO3HAHME» TPelyCc MaTPUBACTCS TEKYIIH I
U IPOMEKYTOYHBIH KOHTPOJIb PE3YILTATOB OCBOCHUSI.

3.1 @®opMbI TeKYIET0 KOHTPOJIS

Texyumii KOHTpPOJIb YCIIEBAEMOCTH IPEACTABISET COOOM MPOBEPKY YCBOEHUS y4eOHOTro
MarepHana, peryisapHO OCYIIECTBISEMYIO Ha IPOTSDKEHUH Kypca 00 yUeHHU L.

Texyumii KOHTPOJb PE3yAbTaTOB OCBOEHHUs y4eOHOM IUCHMILIMHBI «EcTecTBO3HaHME»
IPOUCXOMT TPU HCIIOIB30BAHUM MPEIYCMOTPEHHBIX paboueil mporpammoin (GopM KOHTPOJIS, B
YK CIIe KOTOPBIX MOTYT OBITh:

- YCTHBIN Y IUCBMEHHBIN OIIPOC,

- BBIITOJIHEHUE U 3alUTa MPAKTUYECKU X padoT,

- BBIIIOJIHEHUE TECTOBBIX 3aJaHU;

- IIPOBEPKHU BBITIOJIHEHUS CAMOCTOSTETILHON PabOTHI CTYICHTOB,

3.1.1. Komnaekm mamepuanoe 011 OUEHKU cQopmupogannocmu oowux u
npogeccuonanbHvix KOMnemeHyuil y4eonoi OUCYUnIUHbL 6 Jopme bINOTHEHUA U 3AU{U bl
npakmuuecKux paoom

[IpakTiyeckue pabOThl MPOBOJIATCS C IEIbI0 YCBOSHUS M 3aKPEIUICHHS MPAKTHYECKHX
YMEHHI M 3HaHUH, OBJAJCHUS MPOQPECCHOHATBLHBIMU KOMIETCHIMAMH. B Xo1e mpakrudyeckon
paboTHl CTYICHTHl MPUOOPETAIOT YMEHUs, MPEIYCMOTPEHHBIE pabodeil mporpaMMoi y4eOHOH
mucuuiumHel BJ1.09 «EcTecTBO3HAHMEY.

Paznea 1. ®usuka

IIpakTnueckue 3aHATHS

1. UccnenoBanure 3aBUCUMOCTH CHJIbI TPEHUS OT Beca Tela.

2. VzydeHue 3aBUCUMOCTH TepHoJa KOIeOaHU HUTSHOTO (MJIM MPYKUHHOTO) MasiTHHKA
OT JUTMHBI HUTHU (UJIM MACCHI TPY3a).

Tema 1.2. TensioBbI€e ABJIC HUS

IIpakTnyeckue 3aHATUS

1. U3mepenune temmeparypbl BEIIECTBA B 3aBUCUMOCTH OT BpPEMEHU IpPU HU3MEHEHHUS
arperaTHbIX COCTOSTHUM.

Tema 1.3. DJ1eKTpPO-MarHuTHbIE AABJIe HUSI

IIpakTHyeckue 3aHATHA

1. COopka 37eKTpUYEeCKOM IeNU U U3MEPEHHNE CUIIbI TOKA M HAPSDKEHUS Ha €€ Pa3InyHbIX
ydacTKax

2. Izyuenue uHTephepeHInN U JUPPAKIUN CBETa

Paznen 2. Xumus ¢ 3JieMeHTAMH 3KOJIOTHH
Tema 2.1. Boaga, pacTtBopbl
IIpakTnyeckoe 3aHATHE

1. Pacuer maccoBoil J0IU paCTBOPEHHOTO BEIIECTBA

3.1.2. KommiekT MaTepuajioB [Jsi OUEHKH C(pOPMHPOBAHHOCTH OOIIMX H
npo¢ e cCHOHAJILHBIX KOMIIETEHIIUH Y4eOHO# IUCHUIIMHBI B (pOpMe TeCTOBOIO 3aJaHMs.



1.Ha3HayeHue TeCTOBBIX 3ajaHMii. TecTUpOBAaHME MPOBOJIUTCS C I1EJbIO BBISBICHUS
YPOBHS 3HAHUN CTYIEHTOB, CTENEHH YCBOCHHS MMM Y4eOHOTO MaTepuana U ONpeNeicHHs Ha
3TON OCHOBE HAIPABJICHUS JATbHEHIIIETO COBEP IIEHCTBOBAHUS pAOOTHI.

2. Conep:kaHue TeCTOBbIX 3aJaHU.

[lo yuebOnoit mucrummae «EcrecTBo3HaHue» pa3padOTaHbI TECTOBBIE 3aJaHHs IO
OCHOBHBIM TEMaM, B COOTBETCTBHUU C Tp€6OBaHI/I$IMI/I, HpeI[’I)HBJ'IﬂGMBIMI/I K 3HAHUAM U YMGHI/IﬂM
CTYJCHTOB.

Hepeqeﬂb TECTOBBIX 3aJaHUii IO H3y4YaeMbIM TEMaM:

Vkaostcume npasunvhviii 6apuanm omeema
Bapuanm 1

1. HedTpoH uMeeT 3apsija:

a) HeUTpaJIbHBIN

0) oTpHUIIaTENbHBIN

B) MOJIOKUTEIbHbIA

2. [TocaienoBaTe ibHOE ONMCAHHUE ..., PACKPbITHE €I0 MEXaHU3MA — OJHA U3
LeHTPAJILHBIX 32124 Bcell (pu3uKu:

a) U3Iy4EHUS

0) B3aUMOJICHCTBHS

B) JIBUKEHU ST

3. B ¢pusuke ... nHTepHIpeTHPYeTCHA KAK BHYTPEHHSISl CTeNEeHb CBOOOAbI YaCTHULIbI,
o0ecrneyuBAIOIIAS €l IOMOJTHUTEJIbHOE (pU3UYeCKOe COCTOSTHHE

a) KBapK

0) KOpIyCKYII

B) CITUH

4. XuMHYeCKHe Mpolecchl 0a3Upy I0TCS HA TAKOM B3aMMO/eiCTBUM, U3y4aeMOM
¢ uzukoii:

a) DJIEKTPOMarHUTHOM

0) TENJI0BOM

B) TPaBUTAIL[MOHHOM

5. bepueJinyc yCTaHOBHJI, YTO B OCHOBe () YHKIIMOHMPOBAHMS KUBOI0 O PraHu3Ma
JIEKUT:

a) OmoreMouu3

0) bmocuHTE3

B) OMoOKaTanus3

6. I'paBUTALMOHHASI CHJIA TOCIIOACTBYET B:

a) HAHOMUpE

0) MakpoMupe

B) MHUPE 3JIEeMEHTApPHBIX YaCTHUII

7. CaMbIM He00X0AMMBIM CeTrOHSI METAJIIIOM SIBJISETCH:

a) ATFOMUHUHN

0) 30J10TO

B) XKEJIE30

8. CoBpeMeHHOI HayKe U3BECTHBI CTOJILKO XMMHY€eCKHUX IJIEMEHTOB:

a) 110

0) 120

B) 128

9. Camoe cj1adoe u3 BceX H3BECTHLIX B3aUMONEHCTBHM:

a) DIIEKTPUUECKOE



0) KOpITyCKYJISIPHOE

B) TPAaBUTALMOHHOE

10. Bua marepumn, o6s1agarommii Maccoi MoKos:

a) rmoJjue

0) BeIIeCTBO

B) BOJIHA

11. MeToabl ynpaBJjieHUSI XUMHUYe CKUMH PO CCAMHU, BJUSIOIIME HA CKOPOCTH
NPOTeKaHUsA XMMHYeCKON peaKnuH, HA3bIBAIOTCH

a) KWHETHYCCKUMH

0) PIIEKTPOCTATHYEC KUMH

B) TEPMOJIMHAMUYECKUMU

12. B 1900 r. ILnaHk npeamnoJioKuii, 4To U3JIy4eHUe IHEePruu PO UCXOAUT He
HenpepbIBHO, 2 ONpe/ieIeHHbIMH NOPUMSAMU:

a) BOJTHAMH

0) kBaHTaMU

B) oTOHAMHU

13. Iloa BewmecTBOM MOJApPa3yMeBAKOT Pa3iHYHbIe YACTHII M TeJ1a, KOTOPbIM
npucya:

a) Macca MoKos

0) HaNPSLKEHHOCTh

B) UMITYJIBC

14. AToMBI, MOJIEKYJIbI 1 MAKPOCKONIMYECKHE TeJ1a BOSHMKAIOT 0/1aroapsi CBA3SM:
a) TpaBUTALlMOHHBIM

0) BOJTHOBBIM

B) 2JIEKTPOMarHuTHHIM

15. HoBasi ¢pu3nka Havaach ¢ H3y4eHUsA CTPOCHHUS:

a) aroma

0) aneKTpoHa

B) IPOTOHA

16. TenJionepeaaya — 3T0:

a) U3MEHEHHE BHYTPEHHEW SHEPTHH IPH COBEPLICHUH paObOTHI HaJ TEIOM

0) u3MeHeHue BHYTPEHHEN SHEPTUU IIPU COBEPIICHUHU PabOThl CAMUM TEIOM

B) M3MEHEHHUE BHYTPEHHEH sHepruu 0e3 coBepleHus paboThl Hal TEJIOM HIJIM CaMUM
TEJIOM

B) SIBJICHUE MEpejaul BHYTPEHHEHN 3HEPrHy OT OJIHOM 4acTH Tela K Ipyroi

17. ArperaTHoe cOCTOsIHHE BellieCTBA OMpe/Ie Ise TCA:

a) TOJBKO PaCIOJIOKEHUEM MOJIEKYI

0) XapakTepoMm JIBH)KEHHS U B3aUMOEHCTBUS MOJIEKYI

B) PacIOJIO)KEHHEM MOJIEKYJI, XapaKT€pOM JIBMKEHUS U B3aUMOJECHCTBUS MOJIEKYII
18. OT kaKuX BeJTUYMH 3aBUCUT BHYT PeHHsIsl JHeprus?

a) OT TEMIIEPATYPhI TeJIa U €r0 MacChl

0) OT CKOPOCTH TeJla U €ro Macchl

B) OT IIOJIO)KEHU S OJJHOTO TeJIa OTHOCUTENBHO JAPYroro

I) OT TeMIepaTypbl TeIa U €ro CKOpPOCTH

19. Ilepenoc 3Heprum oT H0Jiee HArPeTHIX TeJl K MeHee HArpPeThIM B pe3yJibTaTe
TeIUIOBOT0 ABM:KeHUSI M B3AaUMO/eiCTBUS YACTHI, HA3BIBACTCH ...

a) TeII00TAauei

0) u3IydeHueM

B) KOHBEKIIHEH

I') TEIJIONPOBOAHOCTBIO

20. PacTBOpeHHe KAKOI0 BeleCTBA B BOJE CONMPOBOK/IA€TCs Bbl/eJie HUeM TeIJI0ThI:
a) CepHOM KUCIIOTHI



0) aMMHUaYHOMN CETUTPHI
B) HUTpaTa cepedpa

Bapuanm 2

1. KBanToBas ¢pu3uka BbICKAa3bIBaeT NpeANo0KeHUEe O CYIleCTBOBAHNM ... B
ONMCAHUHM BellecTBA U M0Jisl, pepPMHUOHOB U 0030HOB:

a) nyanu3ma

0) CHUMMETpUH

B) aCUMMETpUU

2. CoBpemeHHasi pu3uKa co31ajna 6osee coBeplieHHYI0 H TOYHYIO TeOPHIO
3J1eKTPOMArHeTU3MA, B KOTOPOIi YUTEHBI ... ACHeKThI sIBJIe HUS

a) KBAaHTOBO-BPEMEHHBIE

0) MPOCTPaHCTBEHHO-T10JIEBBIC

B) KBaHTOBO-TIOJIEBBIE

3. Hayka 00 o0MeHe BelieCTB M XUMHYeCKHX MPOILeCccax B JKMBBIX OPraHU3Max:
a) OMoopraHuYecKass XuMHs

0) OMOXUMU ST

B) (M3UKO-XUMHUYECKast OUOIIOTHS

4. B 70-x rogax XX B. nocJjie yrBep:kae Hust Teopun MakcBeJjia moja CBeTOM CTAJIH
NMOHUMATh:

a) KOpII yCKYIbI

0) KBapKOBYIO BOJIHY

B) DJIEKTPOMArHUTHYIO BOJHY

5. 'paBuTalIMO HHOE B3aMMo/elicTBHe TeM 00Jiblle, YeM 0oJIblIle ...

B3aNMMO/IE ICTBYIOIIMX TeJI:

a) 3aps/bl

0) Macchl

B) HHEPILUS

6. Ilpoueccehl ku3HeAeATETHHOCTH )KMBBIX OPraHU3MOB OIpeAeJISII0TCS
B3aUMO/eiiCTBHeM JIBYX BH/I0B MaKPOMOJIEKYJI:

a) /IHK, 6enkoB

0) IByOKuCH yriepoa

B) )KUPOB

7. TaiiHoe 3HaHHe 0 BceoOIeM NpeBpalle HUU BelIeCTB U 3J1eMEHTOB, B YACTHOCTH, O
NpeBpale HUU He0JIaro pOAHbIX METAJLIOB B 0J1aropo/iHbIe (30J10TO U cepedpo):
a) Marus

0) anxumus

B) OKKYJIBTU3M

8. CoryiacHO NpUHLMITY ..., B3aMMO/IeiCTBUE Me KAy TeJJaMHU MPOUCXO0IHI0
MI'HOBEHHO Ha JIIO0OM PacCTOSTHUM, 0€3 KAKHX -JIN00 MaTe PHAJIbHbIX HOCHTEJIe i
(areHTOB B3aMMOJEHCTBUS):

a) OJTM3KOACHCTBHS

0) cpenHenencTBUS

B) JAJIbHOJICH CTBUS

9. IIpouecc, oOpaTHBIN Mpoleccy aJcopPo MK, HA3bIBAETCS

a) aare3uei

0) necopOrueit

B) copOnuei

10. Opranu3mpl, He HYKAAKOIMeCS B OPraHUYeCKOM NMUIle U KUBYIIIME 32 cHeT
xeMocHuHTe3a (0akTepun) UM (pOoTOoCHHTE3a (PACTeHMS ), TO €CTh CAMHU NPOM 3BO/IS LIUe
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He0o0X0aMMble UM NMUTATEJIbHbIE BellieCTBA, HA3bIBAIOTCS:

a) XpOMOTpPO (pHBIMHU

0) 3K30TpO (PHBIMU

B) aBTOTPO(HBIMHU

11. OTka3 oT Kj1accH4eCKOro npeAcTaBaeHUA 00 aTOMAaX KaK HeJeJJMMbIX YaCTHIAX
npou3ouena B 1897 r., koraa /. TomcoHOM Ob1JI OTKPBIT:

a) HEUTPOH

0) 27eKTpoH

B) IO3UTPOH

12. Konuenuus npoucxo:k/1e HUsl >KU3HH, OCHOBAHHASI HA H/lee COTBOPEHUS KU3HU
boroMm, — 3T0 KOHUe MM :

a) KpearjuoHn3Ma

0) CTaIIMOHAPHOTO COCTOSIHHS

B) IaHCIIEPMUU

13. I'naBHoe crie iu() H4€CKOE CBOMCTBO JKUTKOCTH:

a) MarHeTU3M

0) HEBECOMOCTD

B) TEKy4eCTh

14. B cTpyKTYy pHO#i 0 praHn4ecKoii XMUMHH CTPOUTEJIBHBIM KAMHEM SIBJISIETCS
YyeThbIPeXBAJEHTHBIH aTOM:

a) yraepoja

0) Bomopoaa

B) XJI0pa

15. Co3nanmnem ¢ NOMONILI0 OMOXUM HYECKOT0 MM XHMMHY€eCKOr0 CHHTEe3a
OTCyTCTBYIOIMX B npupoae moJekya JJTHK 3anumaercs:

a) aTOMHasl HH)KEHEepUs

0) reHeTHYecKast MHKCHEPUS

B) XMMHUY€ECKasi HHXKECHEPUS

16. Bi1a:KHOCTb BO31yXa XapaKTepHu3yeTcs:

a) TUIOTHOCTBIO BOJISIHOTO I1apa, COAEPKAIIETOCs B BO3AYXE

0) TeMrepaTypoii, Mpu KOTOPOH Tap, HAXOASIIMICS B BO3yXE, CTAHOBUTCS HACHIIIICHHBIM
B) TEMIIEpaTypoi, Mpu KOTOPOH KUAKOCTh HAUNHAET KUIIETh

r) TeMIeparypou, Ipu KOTOPOM TeI0 HaYMHAET MIIaBUTHCS

17. KonBeKuusi MOKeT MPOUCXOIUTh ...

a) TOJIHKO B Ta3ax

0) TOJIBKO B KM IKOCTSX

B) TOJIBKO B TBEPABIX TEIAX

I) TOJBKO B JKUJIKOCTSIX U ra3ax

18. IIpouecc pacTBOpeHHs — ITO TAKOM NMpouecc:

a) ¢pu3HIecKuit

0) XUMHYEC KU

B) (PU3UKO-XUMHYECKH

19. Ilpu HarpeBaHuH PacTBOPUMOCTH I'a30B B Bojie:

a) YMEHBITIACTCS

0) yBeM4MBaETCS

B) HE MEHsETCS

20. ITpouecc u31y4yeHUsI IHepruu 60Jiee HHTEHCMBHO OCYIIECTBJISIETCHA Y TeJI ...
a) C TEMHOH ITOBEPXHOCTHIO

0) c OnecTsiLeil WK CBETJION OBEPXHOCTHIO

B) UMEIOLM X 00Jiee BHICOKYIO TEMIIEpaTypy

I') UMEIO M X O0JIee HU3KYIO TEMIIEPATYPyY

1) UMEIO X ITIaJKYIO IOBEPXHOCTb
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3.1.3. Komnnekm mamepuanoge 011 OUEHKU CHOPMUPOGAHHOCHMU O00WUX U
npogheccuonanbHbIX KOMNREMEHYUl no 6udy npoheccuoHanvHoli oeamenbHocmu 6 gopme
NPOBEPKU GbINOJIHEHUA CAMOCMOAMENbHOU PADONBL CHYOEHMO8

CamocTrosaTenbHas paboTa HampaBjeHa Ha CaMOCTOSITEIbHOE OCBOEHHE U 3aKperieHue
CTyIEHTAaMH TMPAKTHYECKHX yMEHUW W  3HaHWH, OBIaJeHHEe MNpoQecCHOHATBHBIMU
KOMITCTCHIIHSIMH.

TemaTuka camocTosiTeJIbHOU padoThI:

1. ®ororddexr u KOpHmycKyIsipHbIE CBOMcTBa cBera. Mcmonb3oBanue (orodddexra B
TEXHUKE

2. CtpoeHue aroma: IJIaHETapHas MOJETh U Mozelb bopa. [lorommeHne n ucnyckanme
cBera atroMoM. KBantoBanue sHepruu. [IpuHImMn AeiicTBUS U UCTIOIB30BaHUE JIa3epa.

3. Ctpoenue aromMHOTO sinpa. PairoakTUBHBIC U3TydEeHUS U UX BO3JICHCTBHE HA KUBBIC
OpTaHU3MBI

4. DHeprus paclielUIeHHs aTOMHOTO sipa. SljepHas JHepreTMka M DKOIOTHYECKUE
poOJIEMBbI, CBS3aHHBIE C €€ UCTIOIBb30BAHUEM.

5. Cunrtes 114-ro snemenTa - TpuyMd poCCUCKUX (D31 KOB-SIEP IIMKOB.

6. Hcnonp3oBaHue paaMOAKTUBHBIX M30TOMOB B TEXHHUYECKUX IeNsAX; PeHTreHoBCKue
W3ITy9CHHS U €T0 MCIOJIb30BAHUE B TEXHUKE U MEIHUITUHE.

7. HanorexHonoruu - texHonornu XX1 Beka. EcrecTBeHHOHayYHBIN METO]I MO3HAHUS U
€r0 COCTABJISIIO LLIME.

8. VYipTpasByK M €ro UCHOJB30BAHUE B TEXHUKE U MEIUITUHE.

9. Hcropus aTOMUCTHYECKH X YICHUH.

10. PagmocBsi3b 1 TeNeBUICHUE.

11. CoBpeMeHHBIC METOIBI 00€33apaskUBaHUS BOJIBI

12. OxpanHa OKpyKXarIIei cpebl OT XUMHUYECKOTO 3arp s3HCHUS

13. 3anmTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS

14. PacTtBOpPBI BOKpYT HAC

15. Dxonoruueckue acekThl UCIOIb30BAHUS YITIEBOIOPOAHOTO ChIPhS

16. DrtaHoxn: Benuyaiiiiee 071aro ¥ CTpaIHoOE 3710

17. «Ku3Hb - 3TO c10CcO0 CyIIEeCTBOBAHUS OEIKOBBIX TE

18. Xummdeckuii coctaB Bo3ayxa. ATMocdepa u ktumar. O30HOBBIC ABIPHI. 3arps3HEHHUE
aTMoc (pepbl ¥ €r0 UICTOUHHKH.

19. Kucnorasie noxau. Kucnore u menoun. [Tokazarenb KHCIOTHOCTH pacTBopoB pH.

20. Omnpenenenue xumuueckoro cocraBa armocdeprsl. WMiamepenune ypoBHa COs.
Mexanu3M o0pa30BaHMS KUCIOTHBIX JOXKIEH.

21. XuMUYeCKHEe 3JIEMCHTBHl B OpTraHW3Me uenoBeka. OpraHuveckue U HEeOpTaHWUYSCKHE
BemecTBa. OCHOBHBIE KHU3HEHHO HEOOXOIUMBbIE COCAMHEHUS: OENKH, YIJICBOMABI, >KUPHI,
BUTAMHHBI.

22. CtpoeHue OETKOBBIX MOJICKY/J. Y TJICBOJBI - TJIABHBIA MCTOYHUK YHEPTUH OpraHu3Ma.
Ponb %UpoB B OpraHu3Me,X0NeCTeprH.

23. MuHepaJibHBIE  BeIeCTBAa B MPOAYKTaX  MHUTAHUS, MHUIOEBBIE  JT0OABKH.
CoOanancupoBaHHOE NTMTAHUE

24. Anammu3 cocraBa Monoka. OmpeneneHue coxaepkaHusi ButamuHa C B HamUTKax.
OmnpeneneHue coaepxKaHus keme3a B MPOAYKTaxX MUTAHUSL.

25. llonsitue <«oku3Hb». OCHOBHBIE MPHU3HAKUA >KUBOTO: MUTAHUE, JbIXaHUE, BBIJCICHUE,
pa3ApaXuMOCTh, TOJBHXHOCTh, Pa3MHOXKEHUE, POCT U pa3Buthue. [IOHATHE «OpraHU3M».
PaznooOpazue sKHBBIX OPraHU3MOB, TPUHITUITHI UX KITACCH (DUKAITHH.

26. Knerka - envHMIIa CTPOEHUS U KU3HEACATENBHOCTH opraHu3ma. OOMeH BelecTB U
MPEBpAILICHUE YHEPTUU B KIICTKE.
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27. Monexyna JIHK - HOocutens HacineAacTBEHHOW WHQOpManuu. YpOBHU OpraHU3aIUH
KUBOM MpUPOJBI: KIETOUHBIM, OpraHM3MEHHBIM, HAaJOpPraHU3MEHHBIH. OBOJIOLMS KHUBOTO.
JIBMOKyIIEe CHUITBI SBOJIIOLIMH : HACTIEICTBEHHOCTh, N3MEHYHBOCTb, €CTECTBEHHBII 0TOOP.

28. PaccmaTpuBaHMe KPOBH YEJIOBEKA U JIATYIIKHA 10T MUKPOCKOIIOM

29. CocraBieHue TeHealornuecKoro Iepena

30. Opranu3m 4ernoBeKa U OCHOBHBIE MPOSIBIICHUS €T0 KU3HEIEATEIIEHOCTH

31. TxaHu, opraHbl ¥ CHCTEMbI OPTAaHOB YEJIOBEKA.

32. Iluranue. 3HayeHHe MUTAHUS ISl pOCTA, PA3BUTHUS U KU3HEAEATEIbHOCTH OpPraHU3Ma.

33. TIumeBapeHue Kak mporece (PU3nIecKOr M XUMIUIECKOW 00paOOTKH ITHIIH.

34. Cucrema nuIeBapuTeIbHbIX OPTaHOB.

35. IlpenynpexneHue MUILEBBIX OTPABJICHUN - OpIOIHOro TU (A, TU3EHTEPUHU, XOJIEPHI.
[acTpuT ¥ IMPPO3 TICUEHN KaK  PE3YNIbTAT BIMSHUS aJIKOTOJS U HUKOTHHA Ha OPTaHHU3M.

36. Ilutanue. 3HaueHHe MUTAHUS AJIS POCTA, PA3BUTHUS U KU3HEICITEILHOCTH OpraHu3Ma.

37. TumeBapeHue Kak mporecc pu3ndeckoi U XumMuuecko oopadorku nunm. Cucrema

38. mumEeBapUTENBHBIX OpraHoB. [IpemynpexaeHre MUIIEBBIX OTPABICHHUHN - OPIOIHOTO
TU(A, TU3EHTEPUH, XOJIEPHI.

39. l'acTpuT ¥ UMPPO3 TEUEHU KaK pe3yabTaT BIUAHUSA AaJKOrojisi W HUKOTMHA Ha
OpraHu3M.

40. [IpixaHue OpraHU3MOB Kak cIoco0 moiydyeHus »HHepruu. OpraHbl JAbIXaHUSL.
JKuznenHas

41. eMKOCTb JIeTKUX. TpeHHpOBKa OPraHOB JibIXaHUs. boje3Hu opraHoB ObIXaHUS U UX

42. npodunakruka. Kypenue kak gaxrop pucka.

43. JIpmxenue. KocTu, MBITIIIBI, CYyXOKHJIHSI - KOMIIOHEHTBI OITOPHO- ABUTATEIHHON

44. cuctembl. MplleyHble JBMXKEHHS M HMX pEryisdlus. YTOMICHUE MBIII] MpU
CTaTUYEeCKOW ¥ JMHAMHYECKOM pabote. V3MeHeHHe MBILIIbI PH TPEHUPOBKE, MOCIEICTBUS
runoauHaMun. [IpuYrHbI HAPYIICHUS OCAHKU U Pa3BUTHS IIIIOCKOCTOIHSL.

45. BuyrpeHHss cpe/ia opraHu3Ma: KpoBb, TKaHEBas )KUAKOCTh, TUM$a. OCHOBHBIC

46. ¢ynxuuu xpoBu. KpoBeHocHas cuctema. VIMMyHHTET M HMMMYHHas CHCTEMA.
bakrepun

47. v BUPYCHI KaK TpUUYMHA WH(PEKITMOHHBIX 32a00JICBaHUM.

48. NnauBuayanbHOe pa3BuTUe opranu3ma. [lonoBoe co3peBanue. MeHcTpyauus u

49. mommronus. OmtogoTBopenue. OOpa3oBaHKe U Pa3BUTHE 3aPOJIBIIA U IO,

50. bepemMeHHOCTB U POJIBI.

51. BnusiHue HapKOTEHHBIX BELECTB (Tabaka, aTKOTOJIS, HAPKOTH KOB) HA Pa3BUTHE U

52. 310poBbe uenoBeka. HaciiecTBeHHbBIE U BPOKICHHBIC 3a00JIeBaHN S, TIEPEIAIOIIECs

53. monoswiM myreM: CITU/L, cu dunuc u ap.

54. JleiicTBUE CHIOHBI Ha KpaxMald. YTOMIJIEHME NpPU CTaTUYECKOM M JUHAMUYECKON
pabore

55. CemuHap no Teme: «BnMsHMe HapKOTEHHBIX BEILECTB Ha Pa3BUTHE U 3J0POBbE
YEJI0OBEKa»

56. TlonsTHs GuoreoleHo3a, SKOCUCTEMBI M OMOC (hephbl. Y CTOHYNBOCTH SKOCUCTEM

57. BosneiicTBue HKONOTMYECKUX (PAKTOPOB Ha OpraHM3M 4YelIOBEKa U BIIMSHUE
JIeSITEIIbHOCTH YeNIOBEKa Ha OKPYKAIOIIYI0 Cpeay (SIOXMMHKATBI, MPOMBIIUICHHBIE OTXOJIBI,
panuanus U Ipyrue 3arpsizHeHus ). PanronansHoe npupoaonoib30BaHue.

58. Teopuss »Bomouuu Y. JlapBuna: mpomwvioe u Hacrosimee [lpupona yenoBeka:
cTaOUIIBHOCTD U TpaHchopmanus B nabupuHTax reHoMa 4eaoBeKa

59. O meroaMKax reHETUYECKH X UCCIIE0BAHMI YeJIOBeKa Ul COCTaBICHUS «(PaMUIbHOTO
HOPTpPEeTa» HACeJICHHOTO ITYHKTa

60. OxpaHa OKpyKaromed cpeabl OT XWMHYECKOTO 3arps3HeHus KomdecTBeHHBIC
XapaKTepUCTUKU 3arpsi3HEHUS] OKpYKarollel cpenpl buoTexHoiorus m reHHas HHXKEHepus -
texHonoruu XX1 Beka
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4. Cucrema ouenuBaHusi kommiiekra @OC Tekylero KOHTPOJIsi ¥ MPOMe Ky TOYHOM
aTTecTalul

[lpy omeHWBaHWUM MPAKTUYECKONH M CaMOCTOSITETbHON palOThl CTYIEHTa YYUTHIBACTCS
CIeyIOIIIee : KaUeCTBO BBHIMOTHEHHS MPAKTUYECKOM YacTH pabOThl; KAUeCTBO YCTHBIX OTBETOB Ha
KOHTPOJBHBIE BOMIPOCHI MPH 3aLTE PAOOTHI.

Kaxxnprii Bus1 pabOThI OIEHUBACTCS 1O MATH OATLHON IIKaJIE.

«5» (0TIUYHO) — 32 TIIYOOKOE U MOJIHOE OBJIAJICHUE COJepKaHNUEM ydeOHOro MaTepuana, B
KOTOPOM CTYICHT CBOOOIHO M YBEPEHHO OPHUEHTHPYETCS; HAYYHO-TIOHSTHHHBIM alapaToMm; 3a
yYMEHUE MPaKTUUYECKH HMPUMEHSTh TEOPETUUYECKHE 3HAHUS, KAUECTBEHHO BBINOJHATH BCE BHJIbI
MPaKTUYECKU X pabOT, BBICKA3bIBATh U 0OOCHOBLIBATH CBOU CYXKICHUS.

«» (XOpoIl0) — €eclM CTYJIEHT IOJHO OCBOWJI Yy4eOHBIH Marepuall, BiajeeT HaydHO-
MNOHATUHHBIM almaparoM, OPUEHTUPYETCS B H3YYEHHOM MaTepuale, OCO3HAHHO MpPUMEHSET
TEOPETUYECKUE 3HAHUS Ha MPAKTHKE, TPAMOTHO M3JIarae€T OTBET, HO COJIEP>KAHUE OTBETA UMEIOT
OT/IeTTbHBIE HETOYHOCTH.

«3» (yHOBIETBOPUTENHHO) — €CIU CTYACHT OOHApy)KMBaeT 3HAHUE W TIOHUMaHUe
OCHOBHBIX TOJIOKEHUU Y4eOHOTO Marepualia, HO U3JaraeT M BBINOJHSET €ro He IOJHO,
HETIOCTIEA0BATENIBHO, TOMYCKAEeT HETOYHOCTH B PabOTe, B MPUMEHEHUH TEOPETUUYECKUX 3HAHUU
Ha MPaKTUKE.

«2» (HEyIOBJIETBOPUTEIHHO) — €CJIH CTYACHT HMEET pPa3pO3HEHHbIE, OeCCHCTEMHbIC
3HaHMS 1O [UCUMIUIMHE, JOMYCKaeT ONMOKUA, HE MOXKET MPAKTUYECKH IPUMEHSTh
TEOPETUYECKUE 3HAHUSL.

BrimonHeHne TeCTOBBIX 3a/IaHUH OI[EHUBAIOTCS MO S-THOATUTHHOM IIKaJie

Ouenka «5» (oTinuHo) BoicTaBisieTcs 3a 90-100% npaBUIBHBIX OTBETOB.

Ouenka «4» (xopo1o) BeicTaBisieTcs 3a 70-89% mpaBuIbHBIX OTBETOB.

Onenka «3» (yIOBIECTBOPUTEIBHO) BhicTaBisieTcs 3a 50-69% npaBHIIEHBIX OTBETOB.

Ouenka «2» (HEeyIOBJIETBOPUTEIHbHO) BBICTABIISETCS, €CIU MPABHJIbHBIX OTBETOB MEHbIIE
50%.

5. [Ipome:xkyTounasi arrecramnusi mo yuyeonoi qucuumiune bJ1.09 «EcrecTBo3Hanue»
npeaycMOTpPeHA B BUe OuggepeHyuposantozo 3aiema

6. Mud opmanmoHHoe odecnevyeHue 00yue HUsI
ITepeueHb pekoMeHayeMbIX y4eOHBIX U3AaHuii, MHTepHeT-pecypcoB, A0NOJIHUTEIbHOM
JIUTEePaTypbl

OcHoBHas JuTEpaTypa:

1. TynuuoB, B.®. KoHuenumu COBPEMEHHOIO €CTECTBO3HAHUS:  Y4eOHUK /
B.®. Tynunos, K.B. TynmunoB. — 3-¢ u3n. — Mocksa: [lamkoB u K°, 2019. — 483 c.: ni1. — Pexxum
noctymna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book &id=573158

2. KapnenkoB, C.X. KoHienuuu coBpeMEHHOTO €CTeCTBO3HAHUS: YIeOHHK ISl BY30B /
C.X. KapnienkoB. — M3a. 13-e, mepepad. u gomn. — Mocksa; bepnun: lupexr-Menua, 2019. — 552
c.: URL: https://biblioclub.ru/index.php?page=book &id=471571

3. EctecrBoznanme: 10 knacc: [12+] / H.C. Ilypemmesa, U.B. PazymoBckas, M.A. BuHHUK U 1p.;
non pen. M.B. Pazymosckoil. — MockBa : ®mmarimr, 2020. — 384 c.: wi. — Pexxum mocTyma: mo
noxmmcke. — URL: https://biblioc lub.ru/index.php?page=book& id=485238

JlonoiHMTeIbHAS JIUTEpaTypa:
1. Axmenora, T.M. EctecrBo3nanme: yueOHoe mnocobue / T.M. Axmenora, O.B. Mocaruna;
Poccuiickuii rocynapcTBEHHBIM YHUBEPCHTET MNpaBOCYIMs. — 2-¢ W3A., Hcmp. W Jjom. — Mocksa:
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https://biblioclub.ru/index.php?page=book&id=485238

Poccuifickuii  rocymapctBeHHbli  yHuBepcureT — mpaBocyams  (PI'YID), 2021. - 340 c:
URL: https //biblioc lub.ru/index.php?page=book& id=560540

2. Bextepesa, E.B. KoHiemimu COBPEMEHHOTO €CTECTBO3HAHWS: mimapraika : [16+] /
E.B. Bexrepera, C.A. /labinos, O.H. CamunkoBa ; Hayunas kaura. — 2-¢ wa. — CapartoB : Hayunas
KHHTA, 2020. - 48 C.: TabI. —  Pexwmm  pmocryma: 1o TIOJIITHCKE. —

URL.: https://biblioc lub.ru/index.php?page=book& id=578378
3. Teoperndeckre OCHOBBI €CTECTBO3HAHUS: KypC JICKIIUU : ydeOHoe mocobue : [16+] /

coct. M. U. KupumnoBa ; MuHHCTEpPCTBO Haykd M BbICIIErO oOpa3oBaHus Poccuiickoit
Oenepanuu, Cepepo-KaBkasckuii ¢enepanbubiii yHusepcuter. — CraBpomnons : Cesepo-
Kaskazckuit @enepanbubiii yauusepcuter (CKOYVY), 2019. — 215 c. : ui. — Pexum nocryna: o
noxnucke. — URL: https://biblioclub.ru/index.php?page=book &id=562580

DJIeKTPOHHBIE pecypchl:
1. DnekTpoHHO-OMOMMOTEYHAsT CHCTeMa «YHUBEpPCUTETCKass OuOanoreka omHmain» //
www.biblioclub.ru/.

CripaBoYHO-TIPAaBOBbIE CHCTEMBI
1. KoncynbranT [Ltoc
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