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npocsenieanst Poccuiickoit @eneparuu ot 12.05.2014 Ne 509 "O6 yrBep)acHuu GeaepaibHOTO
rOCyJITapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEOHEro MPOPECCHOHATBLHOIO 00pa3OBaHHMS
no cneunansHoctd 40.02.02 IlpaBooxpaHuTenbHas AeATE€IbHOCTh " (3aperucTpupoBaH B
Muntocre Poccun 21.08.2014 Ne 33737)

Opranuzanusa-pa3padoTyukK: ABTOHOMHas HEKOMMepyUecKas npodeccuoHanpHas
obpasoBarenbHas opranu3ainus «KyOaHCKH TEXHUKYM COIMATLHOTO Pa3BUTHS

%, —
Pa3paboTuuk: npenogaBarenb 001e00pa3oBaTeNbHBIX JUCIUILIUH //y/‘ Bypcosa A.IlL.
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1. IACHOPT NPOI'PAMMBI YUEBHOM JUCHUTJIUHBI
BOI10.02 ECTECTBO3HAHHME

1.1. O61acTh NPUMEHEHUS] IPOTPAMMbI
[Iporpamma y4eOHOM IUCLUMIUIMHBI SIBJISIETCA YaCThIO MPOTrpaMMBbl MOATOTOBKHU
CHenUaIrMcToB cpeaHero 3BeHa B cooTBercTBuu ¢ ®I'OC no cnernuansuoctu CITO
40.02.02 [IpaBooXpaHHUTEJbHAS 1eATEJIbHOCTh

1.2. MecTo y4eOHOH IMCUMIUIMHBI B CTPYKTYpe NMPOrpamMMbl MOATOTOBKH
CHEeNUAJMCTOB CpPeAHEero 3BeHAa: [HCLHUIUIMHA OTHOCHTCS K 00sA3aTelbHbIM
JTUCIHUILIMHAM TI0 BBIOODY.

1.3. lesn 1 321244 y4eOHOI JUCHUIIMHBI — TPeOOBAHMS K pe3yJibTaTaM

OCBOCHMS Y4eOHOM IUCIUIINHBI:

Conepxanue nporpamMmbl «ECTECTBO3HAHME» HAIPABICHO HAa JOCTHKEHHUE

CJICIYIOIINX LIETICH:

— OCBOCHME 3HAHUM O COBPEMEHHOM E€CTECTBEHHO-HAy4YHOW KapTUHE MHpa U
METOJIaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C Ham0o0Jie€ BAXKHBIMH HJCAMHU U
JOCTHXKCHUSMU €CTECTBO3HAHUS, OKA3aBIIMMH ONPEACISAIONICEe BIUSIHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

— OBJIQJICHUE YMEHUSMHU TPUMEHSTh TIOJIYYEHHbIE 3HAHUS JUIsI OOBSICHEHHS
SBJIICHUM OKPYXAIOIIEro MHpA, BOCHPUATUS WHGOPMAIIMK ECTECTBEHHO-
HAy4YHOTO W  TNPO(PECCHOHATBHO  3HAYUMOTO  COJIEPKaHUS;  Pa3BUTHE
WHTEJUICKTYaJIbHBIX, TBOPUYECKUX CITOCOOHOCTEH M KPUTUYECKOTO MBIIUICHHS B
XOJ€ MPOBEICHUS MPOCTEUIINX UCCIECIOBAHUN, aHAIN3A SIBJICHUM, BOCIIPUSITUSA
U UHTEpIIPETallui €CTECTBEHHO-HAYYHON MH(OpMaIINi;

— BOCIUTAaHHUE YOEKJIEHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHHOW MPUPOIBI U
WCIIOJIb30BaHUs IOCTUKEHUM €CTECTBEHHBIX HAyK JJIS Pa3BUTHUS IUBUIN3ALINHI
Y TIOBBIIIECHUS KAYECTBA KU3HU;

— TMPUMEHEHHE  €CTeCTBEHHO-HAy4YHBIX  3HAHUW B  MNPOQeCcCHOHATHHOU
NEATETLHOCTH W TIOBCETHEBHOW KW3HU JUIsi oOecredeHus: 0e30MacHOCTH
KU3HEJEATEIbHOCTH; TPAMOTHOTO HCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHUIA;
OXPaHbI 3J0POBbSI, OKPYKAIOIIEH CPEIbI.

OcBoeHne  coAepkaHusi  yuyeOHOM  OUCHMIUIMHBI  «ECTecTBO3HaHUE»
obOecrieunBaeT JOCTUKEHUE CTYJIEHTAMH CIICIYIOIINX PE3YJIbTaTOB:
JIMYHOCTHBIX:

— YCTOMYMBBIM MHTEPEC K MCTOPUHU U JIOCTHXKCHHSM B OOJIACTH €CTECTBEHHBIX
HayK, YyBCTBO T'OPAOCTH 32 POCCUUCKNE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTHh K TMPOJOJDKCHHIO O0pa30oBaHWs, TMOBBIINICHUIO KBadU(UKAIMN B
n30paHHONW MPO(ECCHOHAIBHON MESATEILHOCTH C HMCIOJIh30BAaHHUEM 3HAHUU B
00JIaCTH €CTECTBEHHBIX HAYK;

— O00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIETEHIMI B 00JIaCTU €CTECTBEHHBIX
HayK /i1 4YelloBeKa MU OOIlecTBa, YMEHUE HCMOJb30BaTh TEXHOJOTHUYECKHE
JNOCTHKEHHMsT B o0nacTv  (U3MKHU, XUMHUMU, OUOJOTUU JUIsl TOBBIIICHUS



COOCTBEHHOI'O VHTEJUIEKTYaJIbHOIO pa3BUTHS B BBIOpaHHOMN
npoecCuOHaNBEHOM eI TETbHOCTH;
YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIE TOCIEACTBUS [IJIsi OKPYXKaIoIIeH
cpelibl, OBITOBOW 1 MPOU3BOACTBEHHOM NEATEILHOCTH YEJIOBEKA;
TOTOBHOCThH CAMOCTOSITENIbHO JOOBIBATh HOBBIE ISl CE€0S1 €CTECTBEHHO-HAYUHbIE
3HaHMS C UCTIOJIB30BAHUEM JIJIsl TOTO JIOCTYMHBIX UICTOYHUKOB UH(POpPMAIIUK;
YMEHHE YyOpaBisiTb CBOEW TO3HABATEIBHON JI€ATEIBHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS,
YMEHHE BBICTPAUBATh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUSI B KOMAaHJE IO
pElIeHNIO OOIIMX 3a/1ad B 00J1aCTH €CTECTBO3HAHMS;

MeTanpeAMeTHbIX:
OBJQJICHUE YMEHUSIMH UM HAaBbIKAMHM PAa3JIMYHBIX BHJIOB ITO3HABATEIbHOU
JEATEIbBHOCTH 11 M3YYEHHSI PAa3HbIX CTOPOH OKPYKAIOIIET0 €CTECTBEHHOTO
MUpa;
NPUMEHEHUE OCHOBHBIX METOJOB TO3HaHWUS (HAOMIONEHUS, HAYYHOIO
AKCIEPUMEHTA) [JIi M3YYEHUs Pa3IUYHBIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTh CTAJIKHUBAThCA B
npodeccuoHanbHOM cdepe;
yMEHUE OMpPEACIATh 1EJIM U 3a/1a4d JIeITeIbHOCTH, BHIOMPATH CPENICTBA I UX
JIOCTUKEHUS HA MPAKTHUKE;
YMEHHE HCIOJb30BaTh PA3IUYHBIE MCTOYHUKHU JIJI TOJIYYEHHUS €CTECTBEHHO-
Hay4yHOU wWHGOpMAIMM U OILICHUBATh €€ JOCTOBEPHOCTh [Jisi JOCTHXKEHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

NnpeaMeTHbIX:
c(hOpMHUPOBAHHOCTH MIPEICTABICHUI 0 [IEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAyYHOM KapTUHE MHpa, IPUPOAE KaK €IUHOU LEIOCTHOU
CUCTEME, B3aUMOCBSI3M YEJIOBEKa, MPHUPOILI U OOIIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MaciiTabax BcenenHoi;
BJIQJICHUE 3HAHUAMH O HaWOOJIe€ BaXKHBIX OTKPBITUSX M JIOCTHXKEHUSIX B
00JlacTU €CTEeCTBO3HAHMUSI, TOBJHUABIIMX HA DBOJIIOLUIO TPEJICTABICHUN O
MIPUPO/JIC, Ha PA3BUTHE TEXHUKHU U TEXHOJIOTUH;
c(hOpPMHPOBAHHOCTh YMEHHSI TPUMEHSATH E€CTECTBEHHO-HAYYHbBIC 3HAHUS IS
OOBSCHEHUS OKPYKAIOIINX SBJICHHUM, COXPAHEHUS 3J0POBBS, OOECIEeUCHUS
0€30MacHOCTH KU3HENEATCIbHOCTH, OEpEeKHOTO0 OTHOIICHUS K TMPUPOJIE,
pallMOHAIILHOTO MPUPOJONOJIb30BAHHUS, @ TAKYKE BBHIMIOJHEHUS POJIU TPAMOTHOTO
noTpeouTeNs;
c(hOpMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOJIC MTO3HAHUS MPUPOBI U
CpPEACTBAaX W3y4YCHHUs MeraMmupa, MakKpoMupa M MHKPOMHUpA; BJaJcHUE
MpUEeMaMH €CTECTBEHHO-HAYUHBIX HAOJIOJCHUN, OMBITOB, HCCICIOBAHUN U
OLIEHKH JIOCTOBEPHOCTH IOJIYUYEHHBIX PE3YJIbTATOB;
BJIQJICHUE TOHSITUHHBIM allapaToM €CTECTBEHHBIX HayK, MO3BOJISIOIIUM
MO3HABaThb MHP, YYacTBOBaTh B JIUCKYCCHUAX II0 €CTECTBEHHO-HAyYHBIM
BOIIPOCAM, HCIOJb30BAaTh  PA3IMYHbIE HWCTOYHUKH  HWHGOPMAIMHM IS



MOJATOTOBKM COOCTBEHHBIX pPAa0OT, KPUTHUUECKH OTHOCUTHCA K COOOILECHUSM
CMU, conepxaimum HAyYHYIO HHPOPMAIIHIO;

c(OpPMUPOBAHHOCTh YMEHHUI MOHMMATh 3HAYUMOCTH ECTECTBEHHO-HAYUHOTO
3HAHMS JUISI KaXJIOrO YeJIOBEKa HE3aBUCHMO OT €ro npoecCHOHaIbHOM
JeSITEIbHOCTH, pa3inyaTh (HakThl U OLIEHKU, CPABHUBATH OLIEHOYHBIE BHIBOJIBI,
BUJIETh MX CBA3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEEICHHON
CHUCTEMOMU IIEHHOCTEH.

B pesynbraTe nzydenus nucuuiuinabl « EcrectBo3Hanue» odyyaromuecs 0y yT
3HATh:

- 0 Hay4YHOM METOJI€ MO3HAHMS MPUPOJABI U CPEACTBAX H3YUYECHHs] MEramupa,
MakpoMHpa ¥ MHKPOMHpA; BIaJE€HUE TMpPUEMaMU ECTECTBEHHOHAYYHBIX
HAOJIIOICHU, OMBITOB, UCCIEAOBAHUIM U OIL[EHKH JOCTOBEPHOCTH MOJYHYEHHBIX
pe3yIbTaTOB;

- MOHATUMHBIN anmapaT €CTECTBEHHBIX HayK, MO3BOJIIOIIMM IO3HABaThb MHUP,
y4acTBOBAaTh B JIUCKYCCHUSX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM, UCIOJIb30BAThH
pa3auyHble MCTOYHUKM HHQOpPMAIMM ISl MOATOTOBKM COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTbCA K coobmenusMm CMMU, coaepxkamiuM HayudHYIO
uHdOpMaIHIO;

- 3HAYUMOCTh €CTECTBEHHOHAYyYHOI'O 3HAHUA I KaXKJIOTO YeJOBEKa
HE3aBUCUMO OT €ro MNpO(PECCHOHAIBHON NESITEebHOCTH, pa3inyaTh (aKkTbl U
OLICHKH, CpPaBHUBATh OLIEHOYHBIC BBIBOABI, BUACTh HUX CBSI3b C KPUTCPHUSIMH
OLICHOK U CBSI3b KPUTEPUEB C OMPEACICHHON CUCTEMOW [IEHHOCTEM.

yMeTb:

yHOPaBIATh CBOEH IMO3HABATEIbHOM JEATEIbHOCTHIO, MPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaIbHOT'O Pa3BUTHS;

aHAJIM3UPOBATh TEXHOTEHHBIE MOCIEACTBUS ISl OKPY KAIOIIEH cpeibl, ObITOBOM
Y IPOM3BOJICTBEHHOM JI€ATETbHOCTH YEJIOBEKA;

CaMOCTOATENBLHO J0OBIBaTh HOBBIE NIl c€0s €CTECTBEHHOHAYUYHBIE 3HAHUS C
UCTIONIb30BAaHUEM JIJISl 3TOTO JOCTYITHBIX UCTOYHUKOB HH(POPMAIIHH;
BBICTpAauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOUIEHHMSI B KOMaHE IO PELICHHIO
o0mIMX 3aj7a4 B 00JaCTH €CTECTBO3HAHMS,

NPUMEHATh OCHOBHBIE  METOJABI TMO3HaHUA (HAOMIOJACHWS, HAYYHOTO
HKCIIEPUMEHTA) JJI1 HW3YYEHHUs Pa3UYHBIX CTOPOH €CTECTBEHHOHAYYHOMU
KapTHHBl MHpPA, C KOTOPBHIMH BO3HHUKAEeT HEOOXOAMMOCTH CTalKUBATHhCS B
npodeccruoHanbHoM cdepe;

ONpEeNeNsATh UEeNM W 3aJayd JAeATeIbHOCTH, BbIOMpaTh CpeAcTBa s UX
JOCTUKEHHSI Ha TIPAKTHKE;

NPUMEHATh E€CTECTBCHHOHAYYHBIC 3HAHUS s OOBSICHEHHS OKPYKAIOIINX
SIBJICHUH, COXpaHEeHUs 3]10pPOBb, obecreueHus 0e3omacHOCTH
XKU3ZHEIEATEIbHOCTH, OEPEeKHOrO OTHOIICHHUS K TNPHUPOJE, PalHUOHATBHOTO
MPUPOAOTIOIH30BAHUS, & TAK)KE BBITTOJIHEHUSI POJIM TPAMOTHOIO MOTPEOUTENS;
UCIOJIb30BaTh PA3UYHbIE MCTOUYHUKH JI TMOJYUYEHHUS €CTECTBEHHOHAYYHOU
uH(GOpPMAIlMU U OLIEHHWBATH €€ JOCTOBEPHOCTH I JOCTHKEHUS MOCTABIEHHBIX
LeJIen 1 3a1a4



1.4. Koiu4yecTBO 4acoB HA 0CBOEHHE MPOrPaMMbl Y4eOHOH TUCUMILIHHBI:
MaKCHUMaJbHOU yueOHON Harpy3ku oOyuatoierocs: 162 vaca, B Tom uucie:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku obydaromierocst 108 gacos;
CaMOCTOATENLHOM paboThl 0Oy4Jarorerocs 54 4yacos.



2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0bem yueOHOH JUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Bup yueOHo# padoThI Oovem uacos
MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 162
Oo0s3aTeIbHAS aYAUTOPHAA y4eOHAasi HArPY3Ka (Bcero) 108

B TOM 4YHCJIC.

J1a00paTOpHBIEC PAOOTHI —

MPAKTUYECKHUE 3aHATHS 18

KOHTPOJIbHBIE PA0OTHI —

KypcoBasi paboTa (poeKT) (He npedycmompeHo) —

CamocrosiTesibHas padboTa o0yuyawierocs (Bcero) 54

HUmoeosas ammecmayus 6 ghopme
ouggepenyuposannozo 3auema




2.2. Tematuueckuil mnaH u coaepxanue yueonoi qucuuminasl BOI10O.02 ECTECTBO3HAHUE

HaunmenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl M NPAKTHYECKHE
3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuxcs

O0nLeM
4acoB

YpoBeHb
OCBOEHHUA

JIP
peajin3anum
NPOrpaMMmblI
BOCIIMTAHUS

2

1 cemecTp

XUMUA

48

BBenenue

Coaep:xaHue y4eOHOro MaTepHaJia

XuMuyeckass KapTHHA MUpPa KaK COCTaBHAs 4aCThb €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.
Ponb XxumMuM B )KHU3HU COBPEMEHHOT0 o01ecTBa. [IlpuMenenne 1oCTKeHni COBpeMEHHOM
XMMHUU B TYMaHUTapHOU cdepe NesTeIbHOCTH

o0miecTBa. XUMHUECKOE COJIepKaHne y4eOHOW AUCIUIUTMHBI « EcTecTBO3HAHME) TTPH
ocBoeHuu cnennansHoctel CI1O connanbHO-3KOHOMMYECKOTO M TyMaHUTapHOTO
npoduiielt mpodeccruoHaTbHOr0 00pa30BaHUsL.

IIpakTuyeckue 3ausaTus (He MPeTyCMOTPEHbI)

CamocTosiTe/ibHasi padoTa 00yyalouuxcst

KoHcnektupoBaHue B COOTBETCTBUU C 33JJaHHON TEMAaTHKON
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JTAaHHON TEMATHUKOU

1,2,3,6

Pa3nes 1 O0mas u HeopraHu4veckasi XuMus

Tema 1.1
OCHOBHbBIE IOHATUS U
3aKOHBI XUMHUH

Coaep:xanue yueOHOro MaTepuaJia

[Ipenmer xumum.

BemectBo. AToM. Monekyna.

XUMUYECKUH 3JIEMEHT U (DOPMBI €T0 CYIIECTBOBAHUS.
[IpocThle U CIIOXKHBIE BELIECTBA.

IIpakTnyeckue 3aHATHSA

CamocrosiTesibHas padoTa 00y4alOIMXCS

KoncrnektupoBaHue B COOTBETCTBUU C 3aIaHHON TEMAaTHUKON
[ToAroToBKa YCTHBIX COOOIICHUI B COOTBETCTBUU C 33/IaHHOM TEeMaTUKOMN

Tema 1.2
Hepuoauyeckui
3aKOH H
Hepuoauveckas
CHCTEMAa XUMHYECKUX

Conep:kanue y4eOHOIro MaTepuaJia

1,2,3,6

Otkpertue [leproanueckoro 3akoHa. [leproanueckas cucreMa XUMUYECKUX SJIEMEHTOB
J.. Menneneena.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoil cHCTEMbl XUMUYECKUX HJIEMEHTOB
JI.. MenneneeBa 1yisi pa3BUTUA HAYKW Y MIOHUMAaHUs XMMHYECKOW KapTUHBI MUpAa.

1,2,3,6




aynemenToB JI.A.

IIpakTHYecKHe 3aHATHSA

MenneneeBa CamocTosiTesibHAasi pad0oTa 00y4aroIMXxcst

KoncnektupoBanue B COOTBETCTBUM C 3aIaHHON TEMATUKOMN

[ToaroroBka yCTHBIX COOOIIEHU B COOTBETCTBUH C 33JJaHHON TEMaTUKON
Tema 1.3. Conep:kanue y4eOHOTr0 MaTepHuaJia

CTtpoeHue BeliecTBa

KoBanenTtHas cBa3b: HEnossipHas U nojsipHasd. MlonHas c¢Bs3b. KaTHOHBI 1 aHUOHBI.
Metaunueckas cBsizb. BoopoiHas CBSI3b.

HpaRTn'{ecmle 3AHATHSA

PacnpeneneHHe SJICKTPOHOB B aTOMax. Cocrasiienue QJICKTPOHHBIX (bopMyn aTOMOB
9JICMCHTOB U rpa(bnqecxnx CXCM, 3aIllOJIHCHUC UX JJICKTPpOHAMU

Pemenue paC‘IéTHLIX 3a/la4 Ha OIpCaACICHUC 00BEMHOI K MacCOBOI JO0JIM KOMIIOHCHTOB
CMCCH.

CamocrosiTesibHasi padoTa 00yyaouuxcst

KoncnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKOM
[ToAroToBKa yCTHBIX COOOIICHU B COOTBETCTBUU C 33/IaHHOM TEeMaTUKOMN

Tema 1.4.
Boaxa. PacTBopbI

Coaep:xaHue y4eOHOro MaTepHaJia

1,2,3,6

Bona B mpupoje, ObITy, TEXHHKE ¥ Ha IPOU3BOACTBE. DUBHUECKUE M XUMUICCKHE
cBOMCTBa BOJbl. OnpecHeHre BOJbl. ArperaTHble COCTOSIHHS BOJIBI U €€ IePEX0/Ibl U3
OJIHOTO arperaTHOrO COCTOSIHUS B APYTOE.

IIpakTHYecKHe 3aHATHS

OmnpeneneHne KOHLEHTPALMKM PACTBOPOB
Pemrenne pac4€THBIX 3a71a4 HA MacCOBYIO JTOJIFO PACTBOPEHHOIO BEILIECTBA.
[IpurorosiaeHue pacTBopa ¢ 3aJaHHOM KOHLEHTpaluen

CamocrosiTesibHas padoTa 00y4alOIMXCH

KoncnektupoBanue B COOTBETCTBUU € 3aJJaHHON TEMATHUKON
[ToAroToBKa YCTHBIX COOOIIEHUI B COOTBETCTBUU C 33/IaHHOM TeMaTUKOMN

Tema 1.5.
XuMHYEeCKHEe peaKunu

Conep:kanue y4eOHOIro MaTepuaJia

1,2,3,6

[TonsiTue o xumuueckou peakuuu. Tunsl XumMudeckux peakiuii. CKOpocTh peakiuu 1
(hakTOpBhI, OT KOTOPHIX OHA 3aBHCHT.

IIpakTnyeckue 3aHATHSA

CamocrosiTesibHas padoTa 00y4alOIMXCS

KoncrnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKON
[ToAroToBKa YCTHBIX COOOIICHH B COOTBETCTBUU C 33/IaHHOM TeMaTUKON

Tema 1.6.
Kaaccndpuxanns

Coneprxanue y4eGHOro MaTepuasia

1,2,3,6

Knaccmbmcauml HCOPTraHNYCCKUX CO€IUHEHMI U UX CBOMCTBA. OKCI/I,Z[BI, KHUCJIOTHI,

1,2,3,6

10




HEOPraHU4eCcKHX
COCIUHEHMI U UX

OCHOBAaHU, COJIN.

IIpakTHyeckue 3aHATHS

CBOHCTBA CBoiicTBa KMCJIOT, OCHOBAHHUI, OKCUJIOB, COJIEH
CamocTosiTesibHAsi padoTa 00y4YarOIMXCsl
KoHcnekTupoBaHue B COOTBETCTBUU C 33JaHHOM TEMAaTHUKON
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKOU
Tema 1.7. Conep:kaHue y4e0HOT0 MaTepHuaJia
MeTtasuibl 1 OO6mue puznyecKkrue 1 XUMUIECKHEe CBOMCTBA MeTaJUTOB. O0IIas XapaKTepUCTHKA TTIaBHBIX 1,2,3,6
HeMeTaJIbl MOATPYNI HEMETAJUIOB HA IPUMEPE rajoreHoB. BakHelIne coeIMHEHUST METAJUIOB U
HEMETAJUIOB B IPUPOJAE U XO3AMCTBEHHOM IEATEIbHOCTH YEJIOBEKA.
IlpakTH4YecKue 3aHATHSA
CamocrosiTesibHas padoTa 00y4alOIMXCs
KoHcnekTupoBaHue B COOTBETCTBUH C 33JJaHHON TEMATHKOMN
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKOU
Pazjien 2. Opranuyeckasi XuMusi
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia
OcHOBHbIE MIOHATHSA OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOSHUS OPraHMYECKUX CoenHeHni. MHOTOOOpasne 1,2,3,6
OpraHM4YeCKOM XMMHHM | OpraHHYecKuX coeauHeHui. [ToHsTre n3oMepuu.
U TEOPHUs CTPOEHHS IIpakTHYecKHe 3aHATHS
OpraHu4eCKuX OcCHOBHBIE IOHATHUS OPraHUYECKON XUMUU U TEOPHUsI CTPOEHUSI OPraHUUYECKUX COEAMHEHUN
COeIMHEHU CamocrosiTe/ibHasi padoTa 00yyalouuxcst
KoHcnektupoBaHre B COOTBETCTBUH € 3aJaHHON TEMaTHKOM
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKON
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia
YriaeBoaopoasl U UX Yrnesonoponsl. IIpenenbHble 1 HENpeAEIbHBIE YTIEBOIOPOALL. Peakius noaumepusanyi. 1,2,3,6
NMPUPOAHBIE [IpupoIHBIE HICTOYHUKH YIJIEBOJIOPOJOB. YTIEBOAOPOABI KAK OCHOBA MEKTyHAPOJHOTO
HCTOYHUKH COTpYJHHMYECTBA U BaKHEWIINI UCTOYHUK opMUpoBaHUs OropkeTa PO.
IIpakTnyeckue 3aHATHS
CamocrosiTesibHas padoTa 00y4alOIUXCH
KoncrnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKON
[ToaroToBKa YCTHBIX COOOIIEHUI B COOTBETCTBUU C 33JJaHHOM TeMaTUKON
Tema 2.3. Copep:kaHue y4eOHOIr0o MaTepuaJia
Kucaopoaconepxamue | Kucnopojcoaepikaiiye opraHi4eckue BemecTsa. [IpeacTaBuTesnn KUCIopoIcoaepKaniiux 1,2,3,6
OpraHuveckKue OpPraHUYECKUX COEAMHEHNUI: METUIIOBBIN U STHJIOBBIA CIIUPTHI, INIMLIEPUH, YKCYCHAs
COCJUHEHHS KucnoTa. JKupbl Kak CI0XKHbIE d3PUPBI.
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IIpakTHYecKHe 3aHATHSA

KauecTBeHHEIC pE€aKy Ha KHUCJIO0POACOACPKAIIUC COCINHCHU )

CamocrosiTesibHAas padoTa 00y4aOIIUXCH

KoHcnekTupoBaHue B COOTBETCTBUU C 33JaHHOM TEMAaTHUKON
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKOU

Tema 2.4.
A3oTconepaxaime
OpraHuveckKue
CoeUHEHHUS.
IMosumepsI

Conep:kanue y4eOHOT0 MaTepuaJia

A3oTcojepikaliue opraHuuecKie COeIMHEeHUsI. AMHHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHne
u Ouosiornueckasi GyHKIUs OEIKOB.

IIpakTHyeckue 3aHATHS

Knaccudukanus n nzomepus OpraHM4ecKuX COeUHEHUM
Penienue skcriepuMeHTAIbHBIX 33]1a4 Ha paclio3HaHUE OPTaHUYECKUX BEILECTB

CamocTosiTe/ibHasi padoTa 00yualouuxcst

KoHcnektupoBaHue B COOTBETCTBUU C 33JaHHOM TEMAaTHUKON
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JIaHHON TEMATHUKOU

1,2,3,6

Pa3zpen 3. XuMus u ;Ku3HbL

Tema 3.1.
XuMuA 1 OPraHu3m
YeJIOBEKA

Coaep:xaHue yueOHOIro MaTepuaJia

XUMUA U OPraHu3M YeJIOoBeKa. XMMUYECKUE 3JIEMEHTBI B OPraHU3Me YEJI0BEKa.
Oprannueckue ¥ Heoprauuieckue BeniectBa. OCHOBHBIE )KM3HEHHO HEOOXO0IMMbIC
COeTMHEHUS: OCTKHU, YTIIEBOIbI, JKUPBI, BUTAMUHBI. YTJIEBOJIbI — IIaBHBIA UCTOYHHUK
SHEpPruu opranusma. Posb ;KMpoB B Opranu3me. X0JIECTEPHH U €ro poJib B 3J1I0POBbE
YyeJ0oBeKa.

MuHepanbHbIe BEIIECTBA B IPOYKTaX MUTaHUS, MUIIEBbIe 100aBku. COamaHCHPOBAaHHOE
NUTaHUeE.

HpaKanecmle 3aHATHUSA

Pemmenne skcriepuMeHTANBHBIX 33714 HA HACHTU(DUKALIUIO OPTAaHUYECKUX U
HEOPraHWYECKUX COCTMHEHUMN

CamocrosiTesibHAs padoTa 00y4YalOIMXCS

KoncnektupoBaHue B COOTBETCTBUU C 33JJaHHON TEMAaTHUKOMN
[ToaroToBka yCTHBIX COOOIIEHN B COOTBETCTBUH C 3aJITaHHON TEMATHUKOU

Tema 3.2.
Xumus B ObITY

Coaep:xanue yueOHOro MaTepuaJia

1,2,3,6

Xumus B 0bITy. Boma. KadectBo Boapl. Motomue u gucTsmme cpeactsa. [Ipasuna
6e30macHoi paboThI CO cpeicTBAMH OBITOBOM XUMHH.

IIpakTuyeckue 3aHATHSA

I/ICCJ'IC,Z[OBaHI/IC IMUIIECBBIX ,Z[06aBOK,
OnpeﬂeneHHe COACPIKAHNA BUTAMHUHOB B IMPOAYKTAX IMUTAHUA

1,2,3,6
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CamocrosiTesibHas padoTa 00y4aOIINXCH

KoHcnektupoBaHue B COOTBETCTBUU C 33JaHHOM TEMAaTHUKON
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKOU

2 cemecTp

PU3UKA

114

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

®dwusuka — GyHAaMEHTAIbHAS HayKa O IPUPOJIC.

EcrecTBeHHO-HayuUHBIH METO/ [TO3HAHUS, €T0 BO3MOYKHOCTH U I'PaHULIbI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB IIPUPOJIBI M COCTaBa BELlECTBA BO BCeneHHOM.

OTkpbITHA B (PU3UKE — OCHOBA IPOrpecca B TEXHUKE U TEXHOJIOIUHU MPOU3BOJICTBA.

IIpakTHYecKkHe 3aHATHSA (He Pe1yCMOTPEHBI)

CamocrosiTesibHasi padoTa 00y4aouuxcst

KoncnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKOMN
[ToaroToBKa yCTHBIX COOOIICHHI B COOTBETCTBUU C 33/IaHHOM TEMAaTUKON

Tema 1.
MexaHnuka

Coaep:xaHue y4eOHOro MaTepuaJia

14

1,2,3,6

KunemaTtuka. Mexanuyeckoe IBH>KEHHE.

Cucrema otcueta. TpaeKkTopusi JBUKEHUS.

[Tyts. Ilepememenne. PaBHOMEpHOE NPSIMOIIMHENHOE JBUKEHUE.

CxopocTb. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHKEHUS.

3aKoH cioxeHus ckopocTeil. CpeHsisi CKOPOCTh MTPU HEPABHOMEPHOM JIBUKEHUH.
MrHoBeHHas CKOPOCTh. PABHOYCKOpEHHOE MPSIMOJIMHEWHOE IBHKEHUE. Y CKOPEHHE.
CBoboanoe nagenue tei. JuHamuka.

Macca u cuna. BzaumonencrTsue Teil.

3akoHbl TMHaMUKU. CUITbl B IpUpo€e. 3aKOH BCEMUPHOTO TATOTEHUSI.

3aKOHBI COXpPAHEHHS B MEXaHUKE.

Nmnynbc Tena. 3aKkoH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHHUE.
Mexannueckast pabora. MoirHocTs. Mexannyeckasi 3Heprusi.

Kunernueckas sneprus. Kunernueckas sneprus u pabota.

[TorenimanpHast >HEPTUs B TPABUTALIMOHHOM TTOJI€. 3aKOH COXPAHEHUS MMOJTHON
MEXaHUYECKOW dHEPTUH.

IIpakTnyeckue 3aHATHS

Kunematuka

JnHamuka

Omnpenenenue kodhhuimeHTa )KECTKOCTH MPY>KUHBI
Onpenenenue kodpduueHTa TpeHUs

1,2,3,6

13




N3ydeHne 3aKk0Ha COXpaHEHMsI SHEPTUU

CamocTosiTesibHAsI pad0Ta 00yYAKOIIMXCS

KoncnektupoBanue B COOTBETCTBUM C 3aIaHHON TEMATUKOU
IToaroroBka yCTHBIX COOOIIEHU B COOTBETCTBUH C 33JJaHHON TEMaTUKON

Tema 2.

OcHoBBI
MOJIEKYJISIPHOM
¢busuku u
TePMOJAMHAMHMKH

Coaep:xaHue y4eOHOro MaTepuaJia

10

MonekynsipHas ¢pu3nka. ATOMUCTHUECKAs TEOPUS CTPOCHHUS BEILIECTBA.

HaGumroieHust 1 OMBITHI, MOATBEPKAAFOIINE AaTOMHO-MOJICKYJIIPHOE CTPOSHHUE BEIIIECTRA.

Maccsl ¥ pa3Mepbl MOJIEKYI.

TemnoBoe ABMKEHNE YaCTHUL] BELIECTBA. BpOYHOBCKOE IBUKECHHUE.

WneanpHelii ras. TemnepaTypa kak Mepa cpelHel KHHETUYECKOW SHEPIrUu 4acTHll.
YpaBHEHHE COCTOSIHUS UACAIBHOTO ra3a. Mojenb )KUIKOCTH.

IToBEpXHOCTHOE HATSKEHUE U CMAaYMBaHUE.

Kpucrammmuecknue 1 aMop(HbIC BEIIECTBA.

TepmonnHaMuka. BHyTpeHHss SHEPrus.

Pabora u TemnooTnavya Kak criocoObl N3MEHEHHS BHYTPEHHEH SHEPTHH.

[lepBblii 3aKOH TEPMOAMHAMUKH. TeNI0BbIE MAIIMHBI U UX IPUMEHEHHUE.

HpaKTI/I‘{eCKI/Ie 3AHATHUSA

OCHOBBI MOJIEKYJISIPHOH (pHU3HKH
OCHOBBI TEPMOJTUHAMUKH
W3mepenne MoayJist yIpyroCTH Pe3UHBI

CamocrosiTesibHas padoTa 00y4alOIMXCH

KoncnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMAaTUKON
[ToAroToBKa YCTHBIX COOOIIEHH B COOTBETCTBUU C 33/IaHHON TEMAaTUKON

1,2,3,6

Tema 3.
OCHOBBI
3JIEKTPOAMHAMHUKH

Conepxanue y4eGHOro MaTepuajia

10

DnektpocTaTuka. B3anMozeiicTBre 3apsyKeHHbBIX Tell.

DNeKTpUYECKUii 3apsi1. 3aKOH COXpaHEHHUs IIEKTPUIECKOTO 3apsia.
3akoH Kynona. DiekTpocTaTudecKoe moJjie, ero OCHOBHBIE XapaKTEPUCTUKH U CBSI3b
MEXy HUMH.

[TocrossHHBIN TOK. [IOCTOSHHBIN 2JIEKTPUUYECKUN TOK.

Cuina Toka, HanpsHKEHUE, IIEKTPUUECKOE COTIPOTUBIICHHUE.

3akoH OMa Uil yyacTKa 3JEKTPUUYECKOM LeMu.

MarnuTtHoe nojie. MarHuTHOE T0JI€ U €T0 OCHOBHBIE XapaKTEPHUCTUKH.
JleficTBre MarHUTHOTO TOJIS HA IPOBOJIHUK C TOKOM.

3akoH AMriepa. IJIEKTPOIBUTATENb.

SIBneHue AIEKTPOMArHUTHON MHAYKIIUU.

1,2,3,6

IIpakTnyeckune 3aHATHS
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3axoH Kynona. Hanpsk€HHOCTD.

Konpaencaropsi

3akonbl Oma

HccnenoBanue nocienoBaTeIbHOTO COSAMHEHHSI IPOBOJHUKOB
Uccnepoanue napajiieibHOTO COEIMHEHUS POBOTHUKOB
N3mepenue MOITHOCTH JIaMITbl HAKAJIMBAHUS.

[TocTosiHHBIN TOK

Cuna Amnepa. Cuna Jlopenua

DNEeKTPOMarHeTu3M

CamocrosiTesibHasi padoTa 00y4aumuxcs

KoncnektupoBanue B COOTBETCTBUM C 3aIaHHON TEMATUKOMN
[ToaroToBKa yCTHBIX COOOIICHHI B COOTBETCTBUU C 33/IaHHOM TeMaTUKON

Tema 4.
KoJs1e0anusa 1 BoJIHBI

Coaep:xaHue y4eOHOro MaTepuaJia

10

Mexanunueckue kosaedanus v BojaHbl. CBoOOIHBIE KoNeOanus. [lepuon, yactoTa u
aMIUTUTY1a KOJIeOaHmil.

I"apmonnueckue konedanus. MexaHn4ecKue BOJIHbBI U UX BUJbI. 3BYKOBBIE BOJIHBI.

VY 1bTpa3ByKOBbIE BOJHBI. YJIBTPa3ByK U €0 UCIIOJIb30BAHUE B MEAUIIMHE U TEXHUKE.
DeKTpoMarHuTHeIe KojieOaHus U BoJiHbl. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUs.
KonebatenbHbIil KOHTYD.

DNEKTPOMAarHuTHOE 1oJi€e. DIEKTPOMarHUTHbIE BOJHBL. CKOPOCTH 2JIEKTPOMATrHUTHBIX
BOJIH.

CaetoBble BOHBI. PazBuTne npeacTaBleHnil O MIPUPOJE CBETA. 3aKOHBI OTPAXKECHUS U
MIPEIOMJIEHUS CBETA.

JInnzel. PopMyiia TOHKOH JIMH3BIL.

HpaKanecmle 3AHATHUSA

3aKOHbBI COXPAHEHUS B MEXAHUKE

Konebanus u BoIHbBI

N3mepenue IIMHBI CBETOBOM BOJIHBI C MOMOIIBIO AUPPAKIIMOHHON PEIIETKH
N3mepenne nokasaress MpesioMIIeHUs CTEKIIa

OnTuka

CamocrosiTesibHas padoTa 00y4alOIMXCS

KoncnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKON
[ToAroToBKa YCTHBIX COOOIICHUI B COOTBETCTBUU C 33/IaHHOM TeMaTUKON

Tema 5.

Coneprxanue y4eGHOro MaTepuasia

1,2,3,6
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DJ1eMeHThI KBAHTOBOM
busukn

KBanToBbie cBoiicTBa cBeTa. KBaHTOBas rumnoresa

[Tnanka. @oTosnekrpuueckuii 3P Qexr.

dwusuka atoma. Mojienu cTpoeHus aToMa.

OmnwiT Pesepdopna.

®du3nKa aTOMHOTO SiApa U 3JIEMEHTApHBIX YacTUll. COCTaB U CTPOCHUE aTOMHOTO sIpa.
PagnoakTuBHOCT. PajiioakTHBHBIE U3JIyUYEHHUS U MX BO3JICHCTBUE HA dKUBbIC OPTraHU3MBL.

HpaRTn'{ecmle 3AHATHSA

DneMEeHThI KBaHTOBOW (DU3UKH
[IpuMeHeHHEe paAMOAKTUBHBIX M31y4YEHUN

CamocrosiTesibHasi padoTa 00y4aouuxcst

KoncnektupoBanue B COOTBETCTBUU C 3aIaHHON TEMATUKON
[ToaroToBKa yCTHBIX COOOIICHU B COOTBETCTBUU C 33/IaHHOM TEeMaTUKOMN

Tema 6.
Bcenennad u ee
IBOJIIOLUSA

Coaep:xanue yueOHOro MaTepuaJia

1,2,3,6

Crtpoenue u pa3sutue Beenennoit.
Mogens pacmupsitonieiics BeeneHHOM.
[Ipoucxoxnenne CoMHEUHON CUCTEMBI.
CoBpeMeHHas puznyeckasi KapTHHa MUPA.

HpaKanecmle 3AHATHUSA

HU3YUYCHUC KOPOHAJIbHBIX BLI6pOCOB Ha COJIHIIC
HU3YYCHUC CIICKTpa COJHIA
Ha6J'IIOI[eHI/Ie COJIHCYHBIX BCIIBIIICK

CamocTosiTe/ibHasi padoTa 00yyalouuxcst

KoHcnekTupoBaHue B COOTBETCTBUH C 33JJaHHON TEMATUKOMN
[ToaroroBka yCTHBIX COOOIIEHUN B COOTBETCTBUU C 33JJaHHON TEMaTUKON

1,2,3,6

DopMa KOHTPOJIA

JAudppepeHupoBaHHbIN 3a4eT

Bcero:

162

Jl1st XapaKTepUCTHKN YPOBHSI OCBOEHHS YI€OHOT0 MaTepuaa UCTIOIb3YIOTCS CIEAYIONINE 0003HAUCHU !

1. — 03HaKOMUTENBHEIN (Y3HaBaHUE paHee H3YUCHHBIX 00BEKTOB, CBOWCTR);

2. — penpoAyKTHBHBIHN (BBIIOJIHEHHE JIESITEILHOCTH 110 00pasily, HHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITEIEHOE BBITIOJHEHUE A€ TEIbHOCTH, PEIIeHHE IPOOJIEMHBIX 3a71a4)
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILIUHBI

3.1. TpeGoBanusi K MHHUMAJILHOMY  MATE€PUAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Peanmuzanust y4yeOHOM AMCHUILIMHBI TpeOyeT Haluuusg Y4deOHOro KaOuHeTa
€CTECTBO3HAHUSI.

O6opynoBanue y4eOHOro kaOWHETa: CTOJbI, CTYyJbsi Ha 20 TOCAJOYHBIX MECT,
mkadsl A1 000pyJ0BaHUS, MYyJIbTUMEIUHHBINA MPoeKTOop, FKpaH, [1K, kommac —
5 mT., KypBUMETpP, CHIPbE IJSI XUMHUYECKOW MPOMBIIUICHHOCTH (pa31aTOYHbIHA
MaTepuai), aMIepMerp, Tpudop Mg WUIIOCTPALMA 3aKOHA COXPAHEHHUS MacChl
BEILECTBA, MpHUOOp ISl ONpPENENIEHUsI COCTaBa BO3AyXa, MpUOOp A MOIyYEHUS
raJIONI0ANKaHOB, CIUPTOBKAa — 2 IIT., Ja0OPaTOPHBIA IITaTHB, TEPMOMETP
71a00paTOpHBIN, HAOOP COECIMHUTENBHBIX MPOBOJOB, HAOOP KamMIUIAPOB, HAOOP
«Duzuka-10», mratuB ¢ npooupkamu — 30 mT., TpUOOP IS JIEMOHCTPAIUH
JaBJICHUS B JKUAKOCTAX, NpUOOp A HOJdydeHus cOopa ra3oB, MpuodOOp s
JIEMOCTPAIUA TEIUIOBBIX SIBJICHHUM, MOJIEIbh JBUTATENs] BHYTPEHHETO CropaHus,
OTHUBO BO3JYIIHOE, BOJBTMETP, BBIKIIOYATEIb OJHOIMOJIOCTHON, JUHAMOMETDP —
S mT., MarHuT — 2 MWT., MOJENb JJIEKTPOJBUTATENSI, TPUOOP TSI EMOCTpPALUH
CBOOOIHOTO TMaJ€HUs, COCYAbl COOOIIAIONINECS, CTPEIKM MarHUTHbIE, HaOOp
3epKall, mpuOop JJIs AEMOHCTpaIuu mpaBuia JleHna;

KOMIUIEKTHl TEMaTHYECKHUX ITUIAKaTOB MO (PU3MKE, XMMHH, aCTPOHOMUH, y4eOHO-
METOJIUYECKUE CTCH/IBI.

TexHuyeckue cpeacTBa 00yUeHuUs:
— [IIK ¢ gocrynom k cetn HTEpHET,
— TIporpaMMHOE oOecredeHre 00Iero Ha3HauYCHHs.

3.2. UndopMmanmonHoe odecnevyeHue o0yueHmsi

Ilepeyenb pekomMeHayeMbIX YUeOHbIX U31aHuil, UHTepHeT-pecypcoB,
JAOMOJTHUTEIbHOU JIUTEPATYPbI
OcCHOBHBIC HCTOYHUKH:

1. bakcanckuii, O.E. EcrectBo3Hanune: CoBpeMeHHbIE KOTHUTUBHBIC KOHIICTIIIUN
/ O.E. bakcanckuii, E.H. I'natuk, E.H. Kyuep. - M.: Jlenang, 2018. - 224 c.

2. Bansuckuit, C. U. EcrecTBo3Hanue : yuebnuk u npaxktukym s CIIO / C. W.
Bansiackuii. — M. : MU3parensctBo FOpaiit, 2019. — 367 c.

3. Tabpuensn O.C., Octpoymos WN.I'., ITypsrmiera H.C. 3. EcrectBO3HaHME

11 kn. M.IIpocsewmenne,2022.-411c.

4. Tabpuensn, O.C. EcrecrBo3Hanue. Xumus.: YueOnuk / O.C. I'abpuensH. -
M.: Axanemust, 2016. - 432 c.

5. Tabpuenssn, O.C. EcrectBo3nanue. Xumus: Yueonuk / O.C. I'abpuensH. - M.:
Academia, 2017. - 703 c.

6. Tabpuensn, O.C. EcrectBoznanue. Xumus: YueOnuk / O.C. ['abpuensn. - M.:
Academia, 2019. - 96 c.
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10.

11.

12.

13.

14,

15.

16.

17,

18.

19.

['openos, A. A. KoHlleniuu cCOBpEMEHHOI'0 €CTECTBO3HAHUS : y4ueb. mocodue
mist CIIO / A. A. TopenoB. — 4-e m3za., mepepab. u mom. — M. :
N3patensctBo KOpaiit, 2019. — 355 c.

I'yceiixanoB, M. K. EcrectBo3nanue : yueOHUK 1 mpakTukym s CIIO / M.
K. I'ycetixanoB. — 8-e u3m., mepepad. u gom. — M. : U3marensctBo HOpaiir,
2017. — 442 c.

['ycetixanoB, M.K. EctecTtBo3nanne: YueOuuk u mpaktukym st CI10 / MLK.
['ycetixanos. - JIro6episi: FOpaiit, 2016. - 442 C.

EcrectBo3nanue : yueOnuk miis CI1O / B. H. JlaBpunenko [u 1p.] ; moxa pes.
B. H. JlaBpunenko. — 5-¢ uzh., mepepad. u gomn. — M. : M3maTenbcTBo
FOpaiit, 2019. — 462 c.

HUponor N.E. 3amaun mo oOmieit ¢duszuke [DIEKTpOHHBIN pecypc]: yueOHoe
nocobue ana By3os/ UponoB U.E.— DnektpoH. TekcToBbie AaHHBIE.— M.:
BUHOM. Jlaboparopus 3uanuii, 2014.— 432 c.— Pexum pgocryna:
http://www.iprbookshop.ru/6452.— 3BC «IPRbooks»

OTronkuii, I'. I1. EctecTBo3Hanue : yueOHuk u nmpaktukym s CITIO / T, I
Otronknii ; mox pex. I'. H. Kysemenko. — M. : U3gatensctBo FOpaiT, 2018.
Camoitnenko, I1.LU. EcrectBo3nanue. ®duszuka. COopHUK 3amay: YdeOHOE
nmocooue / I1.1. Camoiinienko. - M.: Academia, 2017. - 112 c.

Camoiinenko, I1.1. EctectBo3nanue. @usnuka: Yueonuk / [1.1. CamoitneHKo.
- M.: Academia, 2017. - 203 c.

Camoiinenko, I1.1. EcrectBo3nanue. ®usnka: Yueonuk / [1.1. CamoiineHko.
- M.: Academia, 2016. - 656 c.

Ceupunon, B. B. EcrectBo3nanme : yue6. mocobme mna CIIO / B. B.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM
JUCLUILJIMHBI

KoHTpons ¥  oOlleHKa  pe3yiabTaTOB  OCBOCHUS  y4eOHOM  JUCHUILIUHBI
OCYILIECTBIISIETCS MpernojaBareyieM B MPOLECCE NPOBEACHUS MPAKTUYECKUX
3aHITHI, TECTUPOBAHMS, & TAK)KE BBHIMOJTHEHUS 00YJArOIIMMICS WHIUBHUIYaTbHBIX
3a1aHUM.

@opMBbI U METO/IbI
KOHTPOJISI M OLIeHKH
pe3yJabTaToB 00y4YeHusl

Pe3yabTarnl 00y4yenus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

JIMYHOCTHBIX: OpoHTAIBHBIN OMPOC

— YCTOWYMBBIA MHTEPEC K HCTOPHH U JOCTHXKCHUAM B obsactu | MIHAMBHyaIbHBIA OIPOC
€CTECTBEHHBIX HAyK, 4yBCTBO TIOpPAOCTH 3a poccuiickue | IIpakTuueckne paboThl
€CTECTBEHHbIE HAYKU; CaMocTosiTenbHbIC pa0OThHI

— TOTOBHOCTHh K IIPOJIOJDKCHHIO OOpa30BaHHUs, IOBBIIICHUIO TectupoBanue
KBaJTH(PUKAITNN B n30paHHON npodeccuoHaIbHON
IEeATEIbHOCTH C HCIOJb30BaHMEM 3HAHUKW B 007aCTH
€CTECTBEHHBIX HAYK;

— OOBEKTHBHOC OCO3HAHHWE 3HAYMMOCTH KOMIICTCHIUM B
00JacTH eCTEeCTBEHHBIX HAyK MJIs 4eloBeKa M OOIIEeCTBa,
YMEHHE UCIOJIb30BaTh TEXHOJOTUYECKUE JOCTHXKCHHUS B
obmacti (PU3MKK, XUMHH, OHOJOTUU ISl TTOBBIIICHHS
COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO Pa3BUTHs B BBIOpaHHOM
npodeccCHoHaNBHOM e TENbHOCTH;

— yMEHHUE€ NPOaHAJIU3UPOBATH TEXHOTE€HHBIE MOCIEICTBHS IS
OKpY’)KaloIIe cpeapl, OBITOBOM W TPOU3BOJACTBEHHOM
JIeSITeIIbHOCTH YeIIOBEKA;

— TOTOBHOCTh CaMOCTOSTEIBLHO JIOOBIBATH HOBBIC IS CeOs
€CTECTBEHHO-HAYYHbIE 3HAHUS C UCIIOJIb30BAHUEM ISl TOTO
JOCTYIHBIX HCTOYHUKOB HUH(OpMaIINH;

— yMEHHUE YIpaBisATh CBOEW MO3HABATEIbHOU AESATENBHOCTHIO,
MPOBOJIUTH CaMOOLIEHKY YPOBHS COOCTBEHHOT'O
WHTEJUICKTYJIbHOTO Pa3BUTHS;

— yMEHHE BBICTpanBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUS B
KOMaHJe 1O pemieHuo Oo0mMX 3amad B 00JacTH
€CTECTBO3HAHHS;

MeTanpeIMeTHbIX:

— OBJIaJIcHWE YMEHUSMHU ¢ HaBBIKAMH PAa3JIMYHBIX BHUJIOB
MO3HABATEIIBHON JCATENHHOCTH JUISl WM3YyYCHHUS Pa3HBIX
CTOPOH OKPY’KaIOIIIETO €CTECTBEHHOTO MUPA;

— TPUMEHEHHE OCHOBHBIX METOOB IO3HaHUs (HAOIIOACHWS,
HAayYHOTO AKCTIEPUMEHTA) ISl U3yUYCHUs PA3IMYHBIX CTOPOH
€CTECTBEHHO-HAyYHOW KapTUHBl MHpA, C KOTOPBIMHU
BO3HHMKAET HEOOXOIMMOCTD CTAJIKMBAThCSA B
npodeccuoHaabHOM chepe;

— yMEHHUE ONpeAeNaTb UeMM U 3aJauyd  JIeATeJIbHOCTH,
BBIOMPATH CPECTBA IS MX JOCTH)KCHHS Ha MPAKTHKE;

— yMEHHE WCIOJb30BaTh  PA3JIMYHBIE HWCTOYHHMKH  JUIS
MOJTy4YEHUs €CTECTBEHHO-HAyUYHOU uHbOpMaIUu 31
OLICHUBATh €¢  JIOCTOBEPHOCTb  JUISl  JIOCTHIKEHUS
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MOCTaBJICHHBIX 1IEJeH U 3a7a4;

npeIMeTHBIX:
cOpPMUPOBAHHOCTh ~ MPEACTABICHUH O  LEJIOCTHOM
COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTUHE MUPA, IPUPOJIE
KaK €IMHOM IEIOCTHOW CHUCTEME, B3aMMOCBSI3M UEJIOBEKa,
OpUpPOABl  HW  OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacimTabax Bcenennoi;
BJIQJICHUE 3HAHMSIMH O HauOosiee BaXKHBIX OTKPBITHUSAX H
JOCTHKEHHUSAX B OOJIACTH €CTECTBO3HAHMS, MOBJIHSBIIMX HA
SBOJIIOIIMIO MPEACTAaBICHUNH O WpUpOlle, HA pPa3BUTHUE
TEXHHUKHU U TEXHOJIOTHIA;
c()OPMUPOBAHHOCTh YMEHUS TPUMEHATH ECTECTBEHHO-
HAy4YHbIC 3HAHHS A1 OOBSCHEHUS OKPYKAIOIIMX SBICHHIA,
COXpaHEHHUsS  3JI0pOBbs,  oOOecrmeueHus  Oe30MaCHOCTH
KUZHEJEATEIIbHOCTH, OEpEeKHOTr0 OTHOIICHUS K MPUPOJIE,
palroHaIBLHOTO MPUPOIOTIOTB30BAHMS, a TaKKe
BBITIOJTHEHUSI POJIM TPAMOTHOTO OTPEeOUTENS;
c(OpPMUPOBAHHOCTh TMPEACTABICHUI O HAay4YHOM METOJE
MO3HAHMUSI TPUPOABI U CPEACTBAX U3YUYCHHUS MEraMupa,
MakpoMMpa W MHKPOMHUpA;  BJaJleHUE  IpHEMaMH
€CTECTBEHHO-HAYYHbBIX HaOJIOJICHUH, OTIBITOB,
UCCJIEIOBAHUM ¥ OLIEHKH JOCTOBEPHOCTH TMOJTYYEHHBIX
pe3yNbTaToB;
BIIQJICHUE TIOHSATUWUHBIM aIlllapaTOM EeCTECTBEHHBIX HayK,
MO3BOJISIIOIIMM MO3HABaTh MHUP, YYaCTBOBATh B JIMCKYCCHUSX
MO  €CTEeCTBEHHO-HAy4YHBIM  BOIPOCaM,  HCIOJIb30BaTh
pa3inyHble HCTOYHUKH WHGOpMALMK [N TOJATOTOBKHU
COOCTBEHHBIX  pabOT,  KPUTUYECKH  OTHOCUTBCA K
coobmenusM CMU, coaepkanmm HaydHYIO HH(HOPMAIIUIO;
c(OpPMHUPOBAHHOCTh ~ YMEHHMH  TOHHMMAaTh  3HAYUMOCTH
€CTECTBEHHO-HAYYHOTO 3HAHUA [UI KaXKIOTO YeloBeKa
HE3aBUCHMO OT €ro mnpoQecCHOHANBHON eATEIbHOCTH,
paznmuuath (GakThl W OIEHKH, CpPaBHUBATh OICHOYHBIC
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLEHOK U CBS3b
KPUTEPHUEB C ONPEIEIEHHON CUCTEMON [IECHHOCTEH.
B pesynbrare nuzyuenus qucuuiuiniel « EcrectBo3HaHue»
oOyuatomuecs: OyayT
3HATh:
- 0 HAyYHOM METOJi¢ NO3HaHUS MPUPOJbI U CPEACTBaxX
W3Y4YEHUs MeraMmHupa, MakpoMHpa U MUKPOMHUDA; BIaJCHUE
MpUeMaMi €CTeCTBEHHOHAYYHBIX HAOIOJICHUMN, OIBITOB,
UCCIEIOBAHUI W OLIEHKH JIOCTOBEPHOCTH MOJYUYEHHBIX
pE3yIbTaTOB;
- MIOHSATUWHBIN anmnapar eCTeCTBEHHBIX HAYK, IMO3BOJISIOIINM
MO3HaBaTh MU, y4YacTBOBaTh B  JUCKYCCHUSX IO
€CTECTBEHHOHAYYHBIM BOIIPOCAM, MCIOJIb30BATh Pa3IMUHbIC
UCTOYHUKNA WHGOPMALMU MJiI TOATOTOBKH COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCUThCS K cooOmenusm CMU,
COJIeprKalIM Hay4IHYIO HH(OPMAILIUIO;
- 3HQYUMOCTh E€CTECTBEHHOHAY4YHOT'O 3HAHMS IS KaXJO0ro
YyelloBeKa  HE3aBUCUMO OT  €ro  mnpodeccrnoHalbHOM
JESITEIbHOCTH, pa3Nuvarh (PakThl M OIEHKU, CPABHHUBATH
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OIICHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSIMHU OLICHOK
U CBSI3b KPUTEPUEB C OMPEICIICHHON CUCTEMOM IEHHOCTEH.
yMeTh:

- YHOpaBIATbH CBOEH II03HABAaTEIbHOW JEATEIBHOCTHIO,
MIPOBOUTH CaMOOIICHKY YpOBHS COOCTBEHHOTO
MHTEJUICKTYJIbHOTO Pa3BUTHS;

- aHaTU3UPOBATh  TEXHOTECHHbIE  TMOCIHEACTBUA  JUIS
OKPY)KalOIIeH cpeapl, OBITOBOM W IPOU3BOJACTBEHHOM
JIeATEIbHOCTH YEJIOBEKa;

- CcaMOCTOSITENbHO  JOOBIBAaTH  HOBBIE  JUIsI  ceOs
€CTECTBEHHOHAYYHbIE 3HAHUS C UCIOJIb30BAaHUEM JJISi STOTO
JOCTYIHBIX KCTOYHUKOB MH()OPMAIINY;

- BBICTpauMBaTh KOHCTPYKTHBHBIE B3aUMOOTHOIICHUS B
KOMaHJe MO pelieHuo o0mMX 3a7ad B 00JacTu
€CTECTBO3HAHMUS;

- TPUMEHSATh OCHOBHBIE METOJbI IMO3HAHWS (HAOIIOACHMUS,
HAYYHOT'O SKCIIEPUMEHTA) AJISl U3yUEHUs Pa3IuYHbIX CTOPOH
€CTECTBCHHOHAYYHOW  KapTUHBI MHpA, C  KOTOPBIMH
BO3HHUKAET HE00X0IMMOCTh CTaJIKUBATHCS B
npodeccuoHanbHOM chepe;

- ONpeAeNATh LMW W 3aJayd JACSITEIbHOCTHU, BBHIOMPATH
CpencTBa JJIsl UX JIOCTUKEHUS HA TPAKTHUKE;

- IPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUA JIJIS1 OOBSICHEHUS
OKPYKAIOIINX SIBIICHUH, COXpaHEHHUS 3JI0POBBS,
obecrieucHus 0e30macHOCTH JKH3HEACATEIILHOCTH,
OepeXHOTO0  OTHOILIEHUS K TMPUPOJE, PalMOHATBEHOTO
MPUPOJONOIB30BAHMS, @ TaKXKE€  BBIIIOJHEHHUS  POJIH
TPaMOTHOTO MOTPEOUTETS;

- UCTOJIb30BaTh PAa3JIMYHbIE HICTOYHUKH JJIs TOTYYEHUS
€CTECTBCHHOHAy4YHOM WH(MOpPMAIMU ©  OIICHUBATH €€
JIOCTOBEPHOCTh i1 JOCTHMKEHHUS TOCTAaBICHHBIX ILENed U
3a/1a4
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