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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JJUCHUILJINHBI
B/1.06. ECTECTBO3HAHUE

1.1. O61acTh npuMeHeHus padoveil MPOrpaMmbl

Pabouass mporpamma yue6HO¥W nucummuimHbl BJ[.06. EcTecTBO3HaHuMe sBIsICTCS
Y4acThIO MPOrPaMMBbI MOATOTOBKH CHEIHMATMCTOB CPEIHEro 3B€Ha B COOTBETCTBUU C
®I'OC no crermumansaoctd 54.02.01 Tuszaiin (mo orpacisim). Pabowast mporpamMma
y4eOHOW  TUCHUIUIMHBI ~ MOXET  ObITh  HCHOJb30BaHa MpPU  IOJATOTOBKE
KBUTU(PUIIMPOBAHHBIX pabOUUX, CIIyXKAIIMX, CIEIUATUCTOB CPEHETO 3BEHA.

1.2. MecTto y4eOHOH MUCUMIUIMHBI B CTPYKTYpe HNpPOrpaMMbl MOJATOTOBKH
CIEeIUAJTUCTOB CPeIHEro 3BeHa:

Vuebnas nucnumnaa bJ1.06 EcrecTBo3Hanme sSBnseTcss 6a30BOM AUCIUILIMHON
00111600pa30BaTeIbHOM MOATOTOBKH.
1.3. Hean u 3apaum y4eOHOW MAUCHUIJIMHBI — TpeOOBaHUSI K pe3yjabTaTaMm
OCBOCHMS Y4eOHOM IUCHUNINHBI:
OcBoenne conaepkanusi  yueOHou  aucumruimHbl  BJ[.06.  EcrectBo3Hanme
obecrieunBaeT JOCTUKEHUE CTYJICHTAMH CJICAYIOIINX Pe3yJbTATOB!
JIUYHOCTHBIX
-YCTOWYHMBBIA UHTEPEC K UCTOPHH U JOCTHXKCHHUSM B 00JIACTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTH 33 POCCUMCKHUE €CTECTBEHHBIE HAYKH;
-TOTOBHOCTh K MPOJIOKEHHI0O OO0pa3oBaHMs, TMOBBIIICHUIO KBAIM(UKAIIMU B
n30paHHON TIPO(PECCHOHATBLHOMN IEITEIIPHOCTH C HCIOJIb30BaHUEM 3HAHUK B 00JIACTH
€CTECTBEHHBIX HAYK;
-00BEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETCHIIMN B 00JIACTU €CTECTBEHHBIX HAYyK
JUISL 4eJIOBeKa M OOIEeCTBa, YMEHUE UCTOIb30BATh TEXHOJIOTUUECKUE JTOCTUXKEHUS B
obmactu  (U3UKM, XUMUH, OHOJOTMM  JUIsl  TOBBIIIEHUS  COOCTBEHHOIO
WHTEJUICKTYaJIbHOT'O PAa3BUTHSI B BEHIOPAaHHOM MpodeccuoHaabHON AesSTeIbHOCTH;
-yMEHUE MPOaHAIM3UPOBATh TEXHOTCHHBIE MOCJIEACTBUSA MJISI OKPYXKAIOUIEH Cpebl,
OBITOBOM U MPOU3BOJACTBEHHOMN JIEATEIILHOCTH YEJIOBEKa,
-TOTOBHOCTh CaMOCTOSTEJIbHO JI0OBIBaTh HOBBIC JJIsi Ce0sl €CTECTBEHHO-HAYyYHBIC
3HAHUS C UCIIOJB30BAHUEM JIJISI TOTO JOCTYITHBIX HCTOYHHUKOB MH(OpMaIHH,
-yMEHHUE  YyOpaBlsSATh CBOEH  IO3HABATEJIBHOM  JE€ATEIBHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIIICKTYaJIbHOT'O Pa3BUTHS,
-YMEHHUE BBICTPAUBATh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUSI B KOMaH/I€ MO PEIICHUIO
00IIMX 3371a4 B 00JIaCTH €CTECTBO3HAHUS,
MeTanpeaMeTHbIX:
OBJQJICHUE YMEHUSAMU M  HaBBIKAMU PA3JUYHBIX BHUJOB  IO3HABATEIHHOM
NEeATEeIbHOCTH JIJIsl U3YUEHHS Pa3HbIX CTOPOH OKPY>KAIOIIEro €CTECTBEHHOTO MHUPA,;
NPUMEHEHHE OCHOBHBIX METOJIOB NO3HaHMs (HAOIIOACHHS, HAYYHOTO SKCIICPUMEHTA)
JUISL U3YUYEHUS PAa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, C KOTOPBIMU
BO3HHUKAET HEOOXOAUMOCTh CTAJIKMBATHCS B ITPodeCCUOHAIBHOM cdepe;
YMEHHE ONpPEACNATh LU W 3a7a4d JeATEeIbHOCTH, BBIOMpaTh CpeACTBa IS HX
JOCTHKEHUS Ha IPaKTHKE,



YMEHHE HUCMOJIb30BATh PA3IMUHbIC UCTOYHUKH JIJISl TTOJIYUYEHUSI €CTECTBEHHOHAYYHOU
MH(OpMaIINK U OLICHUBATH €€ JOCTOBEPHOCTD JJI IOCTUKEHHUS TTOCTABJIECHHBIX IIeIeil
v 3a71ad4,

NpeIMeTHbIX:

-c(hOpMUPOBAHHOCTH IIPEICTABIEHUMN 0 L[EJIOCTHOM COBPEMEHHOU
€CTECTBEHHOHAYYHOM KApTUHE MHUpA, NPUPOAEC KaK €AUMHOM IEJTOCTHOW CHUCTEME,
B3aUMOCBSI3M 4YeJOBEKa, MPUPOABl U OOIIECTBa, MNPOCTPAHCTBEHHO-BPEMEHHBIX
Maciurabax BeeneHHoii;

-BJIaJICHUE 3HAHUSMU O Haubojee Ba)XXHBIX OTKPBITUSX W JOCTHXKEHUAX B 00JIacTH
€CTECTBO3HAHHUS, MOBIUSIBIIMX Ha D3BOJIIOLUUIO MPEICTABICHUNM O TMPUPOAE, Ha
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

-cOpPMUPOBAHHOCTh YMEHHSI TPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS A
OOBSCHEHHSI OKPYXAlOlUX SBJICHUW, COXpaHEHUS 3J0pOBbs, oOecreueHus
0€30MacCHOCTH  KU3HEACSITEIbHOCTH, OEpeXHOTO  OTHOUIEHUS K  MOPHUPOJE,
pPallMOHATIBHOTO TMPHUPOJIOINOIB30BAHUS, A TAKXKE BBINOJHEHUS POJHA T'PAMOTHOIO
noTpeouTens;

-c)OpPMUPOBAHHOCTHh TPEJCTABICHUN O HAYYHOM METOJE TMO3HAHUS TPHUPOALI U
CpEACTBaX M3YUYEHUs MEraMupa, MakpoMupa W MHUKPOMHDA; BIAJCHUE NPUEMaMHU
€CTECTBEHHOHAYYHBIX  HAOJIOJACHUN,  OMBITOB, UCCIACJOBAHUM U  OICHKU
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTATOB,;

BJIQJICHUE TMOHATUIHBIM almnaparoM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM I103HABAThH
MUp, YYaCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, UCIOJIb30BATh
paznuyHble MCTOYHUKH HWHOOpPMAIMU Il TMOATOTOBKU COOCTBEHHBIX pPadoT,
KPUTUYECKA OTHOCUThCA K coobmenusm CMMU, comepkamuM  HaydHYIO
uHpopManuio;

-c)OPMUPOBAHHOCTh YMEHUI MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS
JUISL KaXJOr0 4YeJOBEKa HE3aBUCUMO OT €ro npodecCUOHAIbHOW AesTeIbHOCTH,
paznuuath (PakThl U OIEHKH, CPAaBHUBATH OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSA3b C
KPUTEPUSMHU OLECHOK MU CBA3b KPUTEPUEB C OMPEAECICHHOW CHUCTEMOM LIEHHOCTEW,
0o0mux 3a71a4 B 00JIaCTH €CTECTBO3HAHMUS.

1.4. KosinyecTBO 4aCOB HA OCBOEHHUE MPOTrPAMMBbI Y4€OHOi TMCUMILINHBI:
00beM 00pa3zoBaTeibHOM MporpaMMbl yueOHoM nucuumuinabl 134 yaca.

Bup yueOHoi1 padoThI Obnem
4acoB
O0beM 00pa3oBaTe/IbHOM MPOrpaMMBbl Y4eOHOH TUCHMIIIHUHBI 134
B TOM YHCJIE!
TEOPETUICCKOE 00yUCHHE 94
IPAKTUYECKUE 3aAHATHUS 40
CamocTrosiTenbHas pabota *
KoHncynpranuu *

[TpomesxxyTounas arrectanus B popme nuddepeHIIupOBaHHOIO 3a4eTa




2.2. TemaTu4yeckuii miad u coaepxanue yueonoii nucuumiaunsl bJ1.6. ECTECTBO3HAHHUE

OU3UKA 44
HaumeHoBanme Conep:xanue y4e0OHOro MaTepuasia, NpakTU4YecKue 3aHATHS, Oo0bem | YpoBeHb
pa3fesioB M TeM CaMOCTOsITeIbHAs padoTa 00y4aoIuXCcs 4acoB | OCBOCHHS
BBeaenne 2
Tema 1 ®duszuka - QyHIaMEHTalbHAs Hayka O mpupoje. EcTecTBeHHO-HayudHBIM METOJ IO3HAHUS, €ro 1 1
BO3MO>XHOCTH U IPAaHULIbI IPUMEHUMOCTH.
Pa3znea 1. MexaHuKa
Tema 1.1. Knunematuka Coaepxanue yueOHOro MaTepuJia
Mexannueckoe nswxkenue. llepememenue. Ilyts. Ckxopoctb. PaBHOMepHOE NpsIMOIMHEWHOE 1
IBIDKEHUE. YckopeHue. PaBHomepeMeHHOe NpsMOJIMHEWHoe aBmkeHne. CBoOOAHOE TMajieHue.
JIBI>KeHHe Tela, OpOIIeHHOr0 O] YIJIOM K TOPU30HTY. PaBHOMEpHOE ABM)KEHHE MO OKPY>KHOCTH.
Tema 1.2. 3akoHbl Coaep:xaHue y4eOHOTo MaTepujia 2 1
MexaHuku HbroTona [Tepssiii 3akoH Herotona. Cuia. Macca. Mmnynsc. Bropoii 3akoH HproroHa. OCHOBHOM 3aKOH
KJlacCM4eckol auHaMuku. Tperuih 3akoH HproroHa. 3akoH BcemupHOro TAroreHus.
I'paButanmmonnoe nmose. Cwia tsokectu. Bec. CriocoOb1 m3mepenust Macchl Tell. CHITbl B MEXaHHUKE.
Tema 1.3. 3akoHbI Coaep:xaHue y4eOHOro MaTepusa 2 1
COXpaHeHMsI B MeXaHMKe | 3aKOH COXpaHEeHUs UMITysbca. PeakTuBHOE ABMkeHUE. PaboTa cunbl. PaboTa mOTEeHIIMANBHBIX CHIT.
MoutHocts. Oneprusa. Kunernmueckas sHeprus. [loTeHumanbHas sHeprus. 3aKkOH COXpaHEHHS
MEXaHWYEeCKOM 3Hepruu. IIpumeHeHne 3aKk0HOB COXpaHEeHUs!.
IIpakTHyeckune padoThl 2 2
1. Pemenue 3ama4d o teme «MexaHuKa».
Paznen 2. OCHOBBI 10
MOJIEKYJISIPHOH  QU3MKHU
U TEPMOIAHMHAMMKH
Tema 2.1. OcHoBBI Coaep:xaHue y4eOHOTo MaTepuia 2
MOJIEKYJIAPHO- Wneanbublil ra3. OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETHUECKON Teopuu. Pa3mepsl n Macca 1

KHHeTHYEeCKOil Teopuu

MoOJIeKYJl U atoMoB. bpoyHoBckoe apwxkenue. JAuddysus. Cumabl U 3HEprusi MEKMOJIEKYJISIPHOTO




B3aumojeiicTBus. CTpoeHHe Ta3000pa3HbIX, >KUAKUX M TBepAbIX Tesl. CKOpPOCTH JBHKEHUS
MOJIEKYJ U UX u3MepeHue. MaeanpHelii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOHN Teopuu ra3oB. Temmneparypa u ee uamepenue. ['a30Bbie 3ak0HbI. AOCOTIOTHBIN HYJIb
TeMIIepaTypbl. Y paBHEHUE COCTOSIHMSI HEAJIBHOTO Ta3a. MouisspHas ra3oBas IOCTOSIHHASI.

Tema 2.2. OCHOBBI
TEePMOAUHAMHUKHI

Coaep:xxanue y4eOHOro MaTepuaa

OcCHOBHBIC TIOHSATUS W ONpeAeNiCHUs. BHYTpeHHSIT SHEpPrusi CUCTEMbl. BHYTpeHHsSST SHEprus
uaeanbHoro rasza. Pabora u Temnora kak (Gopmbl mepenadyn dHEPruu. TemnoeMKocTb. Y aenbHas
TEIUIOEMKOCTh. YpaBHEHHUE TerioBoro OanaHca. [lepBoe Hawyano TepmMoauHaMUKU. AnuaOaTHBIN
npouecc. [Ipunuun nevictBus teroBod MamuHbl. KIIJ temoBoro nsuratens. Bropoe nawano
TepMOJAMHAMUKU. TepMOJMHAMHYECKAsl IIKaja TeMIepaTyp. XOJOAWIbHbIE MAlIuHbL. TeraoBbIe
nsuraresnn. OXpaHa OpupoIbl.

Tema 2.3. CBoilicTBa
napoB

Coaepxxanue yueOHOro MaTepuJia

CgoiicTBa nmapoB. Mcnapenue u konaeHcanus. HachleHHblii map u ero cBoiicTBa. AOCOMIOTHAS U
OTHOCUTEJbHAS BIIAXKHOCTh BO3ayXa. Touka pockl. Kumnenue. 3aBUCHMOCTB TEMIIEpATypPhI
KUIEHUsl OT JaBieHus. [leperperslii map M €ro MCHoJb30BAHUE B TEXHHUKE.

Tema 2.3. CBoilicTBa
JKUAKOCTeH

Coaepxanue yueOHOro MaTepuJia

XapaKTepHUCTHKA )KHUJIKOI'O COCTOSIHUS BenlecTBa. 1[0BEpXHOCTHBIN CIOH KUAKOCTU. DHEPIUs
ITOBEPXHOCTHOTO CJIOS. SIBIIEHUS Ha TpaHUIIC KUIKOCTH C TBEpABIM TesoM. KanumspHsie
SIBJICHUSL.

Tema 2.3. CBoiicTBa
TBEPABIX TeJ

Conep:xanue y4eOHOro MaTepuia

XapakTeprucTUKa TBEPIOTO COCTOSIHUSA BEIIECTBA. Y IPYrHUe CBOMCTBA TBEPABIX Te. 3aKoH ['yka.
Mexanudeckue CBOKMCTBA TBEPABIX Tell. TeIioBoe pacliupeHnue TBEPABIX TEl U KUIKOCTEN.
[InaBneHue U KpUCTAILIU3ALIMS.

IIpakTnyeckue padboThl

2. Peenne 3amad no teme «OCHOBBI MOJIEKYJISIpHOW (DM3UKH M TEPMOAMHAMUKIY.

Paszngea 3.
DJIeKTPOAMHAMHUKA
Coaepxxanue y4eOHOro MaTepuJia
Tema 3.1. DneKTpuYecKue 3apsnbl. 3aKOH CcoxpaHeHus 3apsga. 3akoH Kysona. DnekTtpuyeckoe mode.

3HeKTpI/I‘leCKOC moJjie

HanpsokeHnHocTs  anekTpudeckoro mois. Ilpunnun cynepno3uumu mosed.  PaGorta  cun
anekTpocraruyeckoro mnousd. lloreHnuman. Pa3HOCTh MOTEHLMAIOB. OJKBUIOTEHIUAIbHbBIE
1oBepXHOCTU. CBsi3b MEXAY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHLMAIOB JIEKTPUUECKOTO TMOJIs.




Husnexktpuku B aiekTpudeckoMm mnodie. [lomspusanusa  audnekTpukoB. [IpoBomgHuku B
anektpuueckoM Tnone. Konnmencaropel. CoenuHeHHE KOHJIEHCATOPOB B Oarapero. DHeprus
3apsSHKEHHOT0 KOHACHCATOpa. DHEPrHUs AIEKTPUUECKOTO TOJIsL.

Tema 3.2. 3aKoHBI
NMOCTOSHHOTI0 TOKA

Conep:kanue y4eOHOro MaTepuia

YcnoBus, He0OXOUMBIC JUIsI BOSHUKHOBEHHSI M TIOAICP KAHUS dJIEKTPUIecKoro Toka. Cuina Toka u
IJIOTHOCTh TOKa. 3akoH Oma s ywactka nermu 6e3 DJIC. 3aBUCHMOCTH 3JIEKTPUYECKOTO
CONMPOTHUBJIEHUS OT Marepuana, JUIMHbL W IUIOMIAJAM MOMNEPEUYHOr0 CEYECHHsS MPOBOJHHKA.
3aBHCHUMOCThH BJIEKTPUYECKOTO COINPOTHUBIICHUS MPOBOJHUKOB oT TeMIEpaTyphl.
DNEeKTpoABMKYIAasg CHJIa HCTOYHMKAa TOKa. 3akoH Owma ana nonHo wnenu. CoeauHeHUE
poBoIHUKOB. COETMHEHNE MCTOYHUKOB AJICKTPUUYECKON IHEpruu B OaTapero. 3akoH J[koymisa —
Jlenma. Pabota u MOIITHOCTB AJIEKTPUIECKOTO TOKA. TermtoBoe eHCTBUE TOKA.

Tema 3.3. Coaeprxanue yueOHOro MaTepujia
JJIeKTPUYECKHil TOK B Cot &l 5
N0y IPOBOTHHKAX 00CTBEHHasi MPOBOAUMOCTD MOIYIPOBOJHUKOB. [10oynpoBoAHNKOBBIE TPHOOPBHI.

Tema 3.4. MaruutHoe
moJjie

Conep:kanue y4eOHOro MaTepuia

BekTop mHIyKIIMu MarHuTHOro noJist. JleicTBHE MarHUTHOTO TOJIs HANIPSMOJIUHENHBIN TPOBOJHUK
¢ TokoM. 3akoH Amriepa. B3aummonerictBrue TokoB. MarHUTHBIN MOTOK. PaboTa 1Mo mepeMeneHuo
MPOBOJHMKA C TOKOM B MArHUTHOM ToJie. /[eliCTBME MAarHUTHOTO TOJISI HA JABMKYUIUMHCA 3apsil.
Cuna Jlopenua. OnpenenieHue yaeabHOro 3apsiaa. Y CKOpUTENH 3apsHKEHHBIX YacTHIL.

Tema 3.5.
DJIeKTPOMATHUTHAasA
AHIYKIHS

Coaepxanue yueOHOro MaTepuJia

DnexkTpoMarHuTHas HWHAYKOUS. BuxpeBoe »siekTpuueckoe Ioe.
MAarHUTHOTO I10JIS.

CamouHnykuusi. OHeprus

IIpakTnyeckne padoTbl

3. Pemmienue 3aa4 o TemMe «NEKTPOIUHAMUKAY.

Pasznea 4. Kosreoanusa u
BOJIHBI

Tema 4.1.
Mexannueckue
KoJIe0anus

Coaepxxanue y4eOHOro MaTepuJia

Koneb6arenbHoe asmxenue. ['apmonnueckue kosebanus. CBOOOIHBIE MEXaHHMUECKUE KOJIEOAHUSI.
JluneitHble MexaHNYeCKHe KoseOaTelnbHble cucTeMbl. [IpeBpaiiienue sHepruu npu KojaedareTbHOM
nerkeHnd. CBOOOIHBIE 3aTyXaloIINEe MEXaHWYeCKue KoyieOaHus. BBIHYXIEeHHbIE MEXaHUYECKHE
KoseOaHusl.

Tema 4.2. Ynpyrue

Coaepxanue yueOHOro MaTepuJia




BOJIHBI [lonepeunble U TPOAOTIbHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBI. YpaBHEHHUE IUIOCKOM Oeryuiei
BosiHBL. HTEepdepentms BosH. [loHsaTHe 0 qudpakuny BoaH. 3BYKOBbIE BOJIHBI. YIJIBTPa3BYK U €ro
MIPUMEHEHHE.

Conep:kaHue y4eOHOIro MaTepusa 2
CBoOonHBIE 3JeKTpOMarHUTHBIE KoseOaHus. [IpeBparienne sHeprur B KojaebaTeIbHOM KOHTYpE.
3aryxarmomue >3JeKTpOMarHuTHbIe KoseOaHus. ['eHepaTop He3aTyXamluX 3JIEKTPOMArHUTHBIX
KosneOaHuid. BpIHyX7eHHBIe dJiekTpuueckue Kosebanus. Ilepemenssiii  Tok. ['eneparop
IIEPEMEHHOT0 TOKa. EMKOCTHOE€ M MHAYKTUBHOE CONPOTUBIIEHUS MEPEMEHHOr0 TOKa. 3akoH Oma
U DIEKTPUYECKOM IIeNM TEepEeMEHHOro Toka. PaboTa M MOUIHOCTh MEPEMEHHOIo TOKa.

Tema 4.3. I'eneparoper Toka. Tpanchopmatopel. Tokm BeICOKOM uyacToThl. Ilomyuenuwe, mnepemada u

SEKTPOMATHETHEIE pacnpeeseHue JIEKTPOIHEPTUN.

K0JI€0aHHs H BOIHBI DNEeKTPOMArHUTHOE T0JIe KakK OCOOBIM BHJ MaTepHH. DJIEKTPOMAarHWTHBIE BOJIHBI. BuGpatop
I'epua. OTKpBITBIN KoseOaTenbHbI KOHTYp. M300perenue paauno A. C. Ilonosemm. Ilonsitue o
paguocBszu. [I[puMeHeHne 31eKTPOMarHuTHBIX BOJIH.

IIpakTHyeckune padoTbl 1
1. Pemtenue 3amau o reme «KoebaHust U BOJTHBIY.
Py6e:xknblii kKoHTpoIb Ne 1 1

Pa3nen 5. OnTuka 4

Tema 5.1. Ilpupoaa Coaep:xaHue y4eOHOTo MaTepuia 1

cBeTa CKOpOCTh paclpoCTpaHEHHs CBETa. 3aKOHbl OTPAXKEHHMsT W mperaomiieHus cBera. llomHoe
oTpakeHue. JInn3bl. ['1a3 kak ontuyeckas cuctema. OntTudyeckue npudops.l.

Tema 5.2. BostHoBbBIE Coaep:xaHue y4eOHOTo MaTepuia 1

CBOIiCTBa CBeTa Wutepdepennust csera. KorepeHTHOCTh CBETOBBIX Jyued. MHTepdepeHrs B TOHKUX IJICHKAX.
[Tonocer paBuo#t Tommuubl. Kombma Heiorona. Hcmonb3oBanue wuHTEpdEepeHIMH B HayKe H
texHuke. Judpakuus cBera. [udpakuus Ha wienu B MapajuledbHBIX Jydax. Jludpakunonnas
pemetka. Ilonsatue o ronorpaduu. Ilomspuzaruss momepeunbix BoiH. [lonspuzanmst cBeTa.
JBoitHoe nyuenpenomienue. Ilonspounsl. Jucnepcuss cBera. Buabl cnektpoB. CrexTpsl
ucnyckanus. CHexkTpbl MOrJjoueHus. YiapTpaduoneroBoe u HUHPPAKpPACHOE HU3ITyYEHUS.
Penrtrenosckue jiyun. MIX npuposa v CBONCTBaA.

IIpakTnyeckue padoTbl 2
5. Pemmenue 3ama4d mo teme «OnTuka».
Pa3nes 6. DiaeMeHTBI 6




KBAaHTOBOH (pu3uKu
Tema 6.1. KBanToBas Coaeprxanue yueOHOro MaTepuJia 1 1
ONTHKA KBanroBas runoresa Ilnanka. ®@otonsl. Buemnuii dotosnextpuueckuit 3¢dext. BHyTpenHuit
dororddexr. Tumbl HOTOITEMEHTOB.
Tema 6.2. ®uznka atoma | Coaepxanue y4eOHOro MaTepuia
Pa3BuTHe B3MIISIOB HAa CTPOEHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJOPOJA. 1 1
SAnepnas monens aroma. OnwiTel J. Pesepdopma. Mopens atoma Bomopoma mo H. bopy.
KBaHTOBBIE I'€HEPATOPBL.
Tema 6.3. ®u3uka Coaep:xaHue y4eOHOro MaTepujia
aTOMHOIO0 siApa EcTtecTBeHHasi paJnOakTUBHOCTh. 3aKOH paAHOaKTUBHOro pacnaga. CrocoObl HaOMOJeHUus u
peructpanuu 3apsHkeHHbIX yactull. D¢dext BaBunora — Yepenkona. CTpoeHue aTOMHOIO spa.
Jlepexkr wmaccel, OSHEprust CBS3M M YCTOWYHMBOCTH AaTOMHBIX siep. SlpepHble peakuuu. 1 1
HckyccTBeHHast paguoakTUBHOCTh. JleneHue Tsokensix saep. llemHas spepHas peakuus.
VYmpasnsemas nenHas peakuus. SnepHsiid peaktop. Ilonmydenne paanoakTHBHBIX M30TONOB M MX
npuMeHeHue. bruojornyeckoe AelcTBUE PaliOAKTUBHBIX U3TyYeHUH. DIeMeHTapHble YaCTHIIbI.
IIpakTHyeckune padoThl 3 5
6. Permenne 3aau « QneMeHTHl KBAHTOBOW (DH3UKI.
HaumenoBanue pa3aenos Coneprxanue yueOHOro MaTepuana, 1abopaTopHbie paOOThI U MPAKTUYECKUE 3aHATHS, Ob6wvem | YpoBeHb
U TeM CaMOCTOATENIbHAS paboTa 00yJaronmxcs, Kypcosas padbora (mpoekr) (eciu npedycmomperivi) 9acoB | OCBOCHUS
1 2 3 4
XUMMUsA 44
BBenenune 1
Tema 1. Conep:xxaHue y4eOHOro MaTepuasa 1
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) YacoOB | OCBOCHHUS
Xumuyeckas kaptuHa | 1. Xumudeckas KapTHHA MHpa KaK COCTaBHAs YacTh €CTECTBEHHOHAYYHOW KapTHHBI MHUpa. Poib 1
mupa. Ponp XuMuUM B | XUMHM B JKHU3HU COBpEMEHHOro oOmiectBa. [IpuMeHeHHe AOCTHXKEHHI COBPEMEHHOW XHMHUH B
KU3HU COBPEMEHHOI0 | FYMaHUTApHOH cepe AeATeNbHOCTH 001ecTBa. XUMUYECKOE COlepKaHue YUeOHONW TUCIUIIIUHBI
o01ecTBa. «EctectBo3Hanne» mpu  ocBoeHun crneuuanbHocteld  CIIO  rymanurapHoro  mpoduist
Mpo¢eCCHOHAITBHOTO 00pa30BaHUS.
Paznea |. 22
Oo0wmas n
HEeOpraHu4ecKasi XuMusi
Tema 1.1. Coaep:xaHue y4eOHOT0 MaTepuaJia; 1
OCHOBHBIE TOHATHS U 1. BemectBo. AToM. Mosekyna. XuUMHUYECKUNA 3JIEMEHT U (JOPMBI €ro cyiiecTBoBaHus. [IpocTeie 1
3aKOHBI XUMUHU. CJI0KHbIE BelecTBa. OCHOBHbBIE 3aKOHBI XUMUH.
IIpakTHYeckue 3aHATHSA 1 2
1. OcHOBHBIE TOHATHS ¥ 3aKOHBI XUMHUHU
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa: 3 1
ITepuoanyeckuit 3aK0H U 1.[Tepuoanueckuii 3akoH u [lepuognueckas cuctema xumuueckux snemeHnToB /. V1. Menneneena.
Hepuonuyeckas cucTeMa | Orkpeitie Ilepuoamdeckoro 3akoHa. 3HaueHHe Ilepmoamdeckoro 3akoHa u Ilepuomuueckoit
XUMHYCCKHUX 3JIEMCHTOB cucTteMbl xumMudyeckux 3eMeHTtoB JI. WM. MengeneeBa s pa3BUTHS HAyKW W TIOHUMAHMS
J. N. Menneneesa. XUMHYecKor KapTunbl mupa. JI.M.MenneneeB 060 00pa30BaHUU U TOCYIAPCTBEHHOM MOJIHUTHKE.
IIpakTHyeckne 3aHATHSA 1 2
1.Ctpoenue atoma. [leprnoanueckuii 3akon u Ilepuoauueckas cucreMa XUMHYECKUX 3J1€eMEHTOB /1.
N. Menneneea. Monenuposanue [ICXD JI. . Menneneesa
Tema 1.3. Coaepxxanue y4eOHOro MmaTepuaJia 1 1
CrpoeHue BeniecTsa. 1. KoBaneHtHas cBs3p. HenojsipHass M mnossipHas. MoHHas cBs3b. KaTHOHBI M aHMOHBI.
Mertanueckas cBsizb. BoopoiHas CBsI3b.
IIpakTHYecKkHne 3aHATHS 1 2
1. Ctpoenue BemniecTBa. Busibl xumudeckoit cBsi3u. THITBI KPUCTATHYECKUX PEIICTOK.
Tema 1.4. Conep:xanue y4eOHOr0 MaTepuaJia 3 1

Bopna. PactBopsl.

1. Boga B npupone, 6LITy, TCXHUKC U Ha MPOU3BOACTBC. duznyeckue U XUMMUUYECKHE CBOMCTBA
BOJbI. OHpeCHCHI/Ie BOJBI. AFpeFaTHBIC COCTOSAHHMA BOJBI U €€ MEPECXOAbl U3 OJHOI'0 arp€raTHoro
COCTOSIHUS B IPYTOC.
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) YacoOB | OCBOCHHUS

IIpakTH4eckue 3aHATHSA 1 2
1. 'maponus. Peakiiu noHHOTO 0OMEHA.
2. OnpeneneHre MacCoBOM JOJIH PACTBOPEHHOTO BEIIECTBA B pacTBOPE.

Tema 1.5. Conep:xaHue y4eOHOTo MaTepuaJa:

XVMMHYECKUE PEAKIIHH. 1. Ionsatue o xumudeckoi peakiuu. Kimaccudukammst XuMmudeckux peakiuil. TUITBI XUMUYECKUX 2 1
peakuuii. CKOpoCTh peakiuu U (HaKkTopbl, OT KOTOPHIX OHA 3aBUCHT.

Tema 1.6. Coaeprxanue y4eOHOro MaTepuaJa:

KJIaCCI/I(bI/IKaHI/IH 1. KnaCCI/IcpI/IKauI/Iﬂ HEOPraHN4eCKUX COeIMHEHUN U UX cBOMCTBA. OKCUIBI, KUCIOTHI, OCHOBAHMUS, 3 1

HCOPTraHHUICCKUX conu. Ilousitue o THAPOJIN3E coyeil. Cpena BOJHBIX pPacTBOPOB coyei. BOI[OpOILHBIf/i IIOKa3arTeib

COEJIMHEHUH U UX pH pactsopa.

CBOMCTBA. IIpakTHyeckune 3aHATHSA 1 2
1. Onpenenenne pH pactBopa coneit

Tema 1.7. Conep:xaHue y4eOHOTo MaTepuaJa:

Meramnbl. Hemerasbr. 1. O0mue ¢u3udeckne W XHUMHUYECKHE CBOWCTBa MeTayuioB. OOImias XapaKTepHCTHKa TIaBHBIX ) 1
MOATPYMI HEMETAJUIOB HA IPUMEPE rajJoreHoB. BaxkHeillre coeIMHeHNs] METaNIOB U HEMETAIJIOB
B IIPUPOJIE€ U XO3AMCTBEHHOM 1€ TEIbHOCTH YEJIOBEKa.
[MpakTnyeckune 3aHATHSA 1 2
1. Metannsl. B3anMopelicTBre METAJITIOB ¢ pacTBOPaMH KUCJIOT U COJIEH
PyGe:xkHblii KOHTPOJIb Ne2 1

Pasznea 2. 20

Opraanyeckasi XuMus

Tema 2.1. Coaeprxanue y4eOHOro MaTepuaJia 3

OCHOBHBIE MOJIOKEHUS 1. Opranuueckue coeauHeHus. OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOEHMSI OPraHUYEeCKUX 1

TEOPUU CTPOCHHUS coequHeHN. MHOTOOOpa3ue opraHudeckux coequHeHuil. CTpoeHne OpraHMYeCcKUX COEIUHEHUI.

OPraHN4eCKHUX Knaccudukanus. Mzomepus. Homenknarypa.

COCIMHCHUI. IpakTHYecKne 3aHATHS 1 2
1. KayecTBeHHBIN aHANIN3 OpraHuyYeckux coeauneHnii (OOHapykeHHe yriepoaa u BOA0PO/Ia).

Tema 2.2. Coaeprxanue y4eOHOro MmarepuaJia 3 1
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) YacoOB | OCBOCHHUS
YrieBoaopob. 1. IlpenenpHBle W HeNpenenbHBIC YIIIEBOAOpOAbl. Peaknusa momumepusanuu.lIpupoanbie
HMCTOYHHMKHU YIJIEBOJOPOIOB. YTIEBOJOPOAbl KaK OCHOBAa MEXKIyHApOJHOTO COTPYIHUYECTBA U
BOKHEUIINN UCTOYHHK (hopMupoBanus Orokera PO.
[MpakTn4yeckune 3aHATHSA 1 2
1. VraeBomopoabl: modyueHUe U CBOiCTBa 3TuieHa. CBolicTBa GeH3omna
2. Perienne pacueTHBIX 337124 U TECTOBBIX 3aJJaHU 110 TEME « Y TIICBOIOPOIBI».
Tema 2.3. Conep:xxaHue y4eOHOro MaTepuasa 2 1
Kucnoponconepxaimue 1. IlpeacraBuTENM KUCIOPOACOACPKAIIUX OPTaHMUYECKUX COCAMHEHUN: METUJIOBBIA U ITHIIOBBII
OpPTaHUYCCKHUC CIMPTBHI, INIMLEPUH, YKCYCHas KUCIIOTa. JKUPBI KaK CIIOKHBIE S3(HUPBL. YTIEBOABIL.
Belectsa. IIpakTHyeckne 3aHATHA: 2 2
1. ITpakTrueckas padota «COUpPTHI»;
2.Pernrenne mpakTHyeckux 3amaHuii 1o TemMe «KapOOHOBBIE KHCIOTHI» (PacTBOPHMOCTH
KapOOHOBBIX KUCIIOT B BOJIE; B3aUMOJICHCTBUE ¢ MeTa/uTaMu. [losydeHue CiioxHOTo 3(hupa)».
Tema 2.4. Conep:xaHue y4eOHOro MaTepuaJa 3 1
A3OTCOIl€p>KaHII/Ie 1. A30Tc0nep>1<au1ne OpraHH4YeCKHe COCOUHCHUS. AMWHBI, aMUHOKUCJIOTHI, Oenku. Poip OelkoB B
OPTaHUYCCKHC xuBoi mpupoze. CtpoeHune u Owmonormyeckas QyHkuusi OenkoB. IloHsiTHE O mMmacTMaccax u
BCILECTBA. XUMUYECKUX BOJOKHaX. HarypanbHble, CHHTETUUECKHE U UCKYCCTBEHHbIE BOJOKHA. [Ipumenenune
[Timactmaccer [IOJIUMEPOB.
1 BOJIOKHA IIpakTH4eckne 3aHATHA: 1 2
1. Awmwunbl, aMuHOKHUCIOTHI, Oenku. OOpaTumasi 1 HeoOpaTuMas JieHaTypaliu3aIus OCIKOB.
Tema 2.5. Copaepxxanue yueOHOro MmaTepuaJia 2 1
Xumust 24 opranusMm | 1. XumMuueckue 3J€MEHTHl B OPraHU3ME YEJIOBEKa. XOJIECTEPUH U €r0 POJib B 310POBbE UEIOBEKA.
4esloBeKa. XuMus B 6BITy- MI/IHepaJ'IBHBIe BeIIeCTBA B  IPOAYKTaX MHTaHWUSA, IIMIIECBBHIC nobaBku. BuraMuHBL
Co6amancupoBanHoe nutanue. Boma. KauecTBo BOABI.
IIpakTH4eckue 3aHATHSA 2 2
1. ITumeBbie 1006aBkK E B MUAIIEBBIX IPOAYKTAX.
2. OOHapy’KeHHE BUTAMUHOB B TTPOIYKTAX MTUTAHUS.
BUOJIOT'USA 46
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) 4acoOB | OCBOCHHUS
Pasznea 1. 2
buonorus —
COBOKYITHOCTb HayK O
YKUBOW MPUPOJIE.
Tema 1.1. Copep:xanue y4eOHOro marepuasa 1
Metozbl Hay4HOTO 1. )KuBas mpupona Kak OOBEKT M3y4EeHHs] OMOJIOTUH. METO bl MCCIIeIOBAaHUS YKHUBOW TTPUPOILI B 1
MO3HAHUS B OMOJIOTHH. OO0 .
2. Onpenenenue xu3Hd. OCHOBHBIC MPU3HAKW JKUBOTO. YPOBHHM OpraHU3AIMHU KU3HH. MeToabl
W3Yy4YeHHS OMOJIOTHH. 3HAYCHHE OMOJIOTHH.
IIpakTHyeckune 3aHATHSA 1 2
1. YpoBHU Opranuzanuu KHUBOW MaTEPUH.
Paznen 2. 14
Kaerka
Tema 2.1. Coaepxxanue yueOHOro MaTepuaJia 2
Hcropus nzyuenus 1. OcHoBHblE TIONOXKEHUS KJIeTOYHOW Teopuu. Kietka - CTpyKTypHO-(QYHKIHMOHAIbHAS 1
KJICTKH. (smeMeHTapHas) eAMHUIA KU3HU.
Tema 2.2. Coaepxxanue yueOHOTro MaTepuaJia 4 1
CrpoeHue KIEeTKH. 1. TIpoxapuoTbl W SyKapuoThl - HM3IIME W BBICIIME KJIETOYHble OpraHu3mMbl. OCHOBHBIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
2. Knerounoe siapo. OyHKIMS s1pa: XpaHEHHE, BOCIPOU3BEACHNUE U Tepeaaya HacaeICTBEHHOM
MHGOPMALIUH, PETYIISAIUS XUMHUUECKOW aKTUBHOCTH KIICTKH.
3. CtpykTypa 1 pyHKIHUH XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
IIpakTH4Yeckne 3aHATHA: 2 2
1. «OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI KIeTKU». CTpoeHUe KIETKU, OCHOBHBIE OPTaHOWIbI U
ux GyHkuuu. 3anonHuth Tabauiy «CtpoeHue U QyHKIMH OPraHOU0B KIETKHY.
2. «CpaBHEHHUE CTPOCHUS KIETOK PACTEHWH W KUBOTHBIX». HalOiroleHuWe KIETOK PacTCHHHA |
KMUBOTHBIX 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax 1 ux OrnucaHue.
Tema 2.3. Coaeprxanue y4eOHOro MmarepuaJia 2 1
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) YacoOB | OCBOCHHUS
buonoruueckoe 3nauenne | 1. Heopranmueckue BemiecTBa B cocTaBe KIETKU. Poib BOABI Kak pacTBOPHUTENS U OCHOBHOTO
XMMHUYECKHX 3JIEMEHTOB. | KOMIIOHEHTa BHYTPEHHEW Cpeibl OpPraHM3MOB.
2. YrneBoas! U aunuasl B kietke. Ctpykrypa u 6uonornyeckue ¢pynknuu 20 6enxos. CtpoeHue
HYKJIEOTUA0B U cTpyKTypa noaunykieotuanbix neneit JJHK u PHK, ATO®.
Tema 2.4. Conep:xkanue y4eGHOI0 MaTepuajia 4 1
Bupycel u 6akreprodaru. | 1. Heknerounoe crpoeHne, )KU3HEHHbIH HUKII U €r0 3aBUCUMOCTb OT KJIETOYHBIX (DOPM KH3HH.
2. Bupycel - Bo3Oyaurenu WHGEKIMOHHBIX 3a00JIeBaHMIi; MOHATHE OO0 OHKOBHUpYcax. Bupyc
ummyHoaeunuta yenoseka (BUY). [podunakruka BUY-unbekimm.
Pa3nen 3. 14
Oprannsm
Tema 3.1. Conep:xkaHue y4eOHOro MaTepuaJia; 3
Opranusm — equHOE 1. Muoroo6pa3ue opranu3moB. OOMEH BEHIECTBOM M JHEPTHEH C OKpY’KaIolIeH Cpemoil Kak 1
neioe. Heo0XoanumMoe YCJIIOBHE CYIIECTBOBAHUS JKUBBIX CHCTEM.
2. CnocoOHOCTP K CaMOBOCHPOM3BEIEHUIO - OJHAa W3 OCHOBHBIX OCOOCHHOCTEH IKHBBIX
OpraHu3MoB. JleneHue KJIETKH - OCHOBA POCTA, PAa3BUTHS M PA3MHOKEHHUS OPraHU3MOB. MHTO3.
Meiio3. becnionoe pasmuoxenue. [lomoBoii mporecc U moaoBoe pasMHoxkeHHe. OII0J0TBOPEHNUE,
€ro OMOJIOrMYECKOE 3HaAUYEHUE.
PyGe:xxublii KOHTPOIb Ne3 1 2
Tema 3.2. Coaep:xanue y4eGHOI0 MaTepHuasia 2 1
Ilonsarue 06 1. Tlouste 00 wuwHAMBHAyalbHOM (OHTOreHe3), AMOpHOHAIbHOM  (3MOpHOreHe3) u
WHIAWBUAYAJIBHOM, MOCTAMOPHUOHAIEHOM Pa3BUTHH.
SMOPHOHAIBHOM U
NOCTOMOPHOHATBHOM 2. nuBuyalibHOE Pa3BUTHE YEIOBEKa M €0 BO3MOXKHbIE HApYIIEHUS.
pa3BUTHUH.
Tema 3.3. Coaep:xkaHue y4eOHOro MaTepuaJia 4 1

OO6mue mpeacTaBIeHUs O
HaCJICACTBECHHOCTHU U
M3MEHYNBOCTH:

1. O6H_II/IC MNpeACTaBJICHUA O HACJICACTBECHHOCTHU U U3BMCHYNBOCTH. I'eneTnueckas TCPMHHOJIOTUA U
CHMMBOJIMKA.

2.3&KOHOMepHOCTI/I HacnenoBanus. HaciaenoBanue IIPHU3HAKOB Yy YCJIOBCKA. ITonoBeie XpOMOCOMBI.
CHGHJ’IGHHOC C ITIOJIOM HaCJICJOBaHUC.

3. HacnencrBenHbie 0ose3Hu YCJIOBCKa, HUX IIPUYUHBI U HpO(i)I/IJIaKTI/IKa. COBpeMCHHHe
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HaumenoBanue pasnenon

U TEM

Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS,
CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi)

0O0BeM
4acoB

YpoBeHb
OCBOCHHMSI

MMpEaACTaBJICHHUA O TCHE U TCHOMCE.

4. 'eneTnuecKue 3aKOHOMEPHOCTH 3MeHYMBOCTH. Kitaccudukanus Gpopm n3MeHUYNBOCTH.

5. Biusinue MYTAarcHoB Ha OpraHnu3M 4YCJIOBCKA.

Tema 3.4,
[Ipenmer, 3aJ1aun
METOIEI CEJICKIHUH.

u

Conep:xanue yueGHOro MaTepuajia

1. HpenMeT, 3a7a4M U METOJIbI CeIeKIIMU. I eHeTHUecKue 3aKOHOMCPHOCTHU CCIJICKINU.

2. Yuenue H.W. BaBuoBa o 1ieHTpax MHOroo0pasus U MPOUCX0XKICHHSI KyJIbTYPHBIX paCTEHUH.

3. BI/IOTGXHOHOFI/IH, €C NOCTUIKCHUS, NICPCIICKTUBLI PA3BUTHA.

IIpakTnyeckne 3aHATHS

1. Pemrenne OJICMCHTAPHBIX TCHCTUYCCKUX 3a1a4.

2.Ananu3 u OILICHKA 3THYCCKUX ACIICKTOB Pa3BHUTHA HCKOTOPLIX I/ICCJ'ICI[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

Pasznea 4. Bun

Tema 4.1.
OBOJIOIIMOHHAS TEOPUSL.

Conep:xxanue y4eOHOro MaTepuaJa

1. DBodronMoHHAas Teopus M €€ pojb B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTuHbI Mupa. Bup, ero kpurepuu. Ilomymnsanus kak CTpyKTypHas €QUHHIIA BUJIA U SBOIIOLUH.

2. Cunrernyeckast Teopust sposmonuu (CTD). JIBrwKyIue cribl 3BOIIONKMK B cooTBeTcTBUU ¢ CTD.
Pesyinbrare! 3Bosmonuu. [IpuunHel BBIMUpanus BULOB. VccnenoBanus B 001acTH OMOTEXHOIOTHU

IIpakTHYeckHe 3aHATHA:

1. Onucanue ocobeit Buaa N0 MOPPOIOrHUECKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynbpTatel 3BOMIOLMH.

Conep:xaHue y4eOHOro MaTepuasa

1.Coxpanenune MHOT00Opa3us BUJIOB KaK OCHOBA YCTOWYHBOTO pa3BUTHUs Onochepsl.

2. IlpnunHbl BBIMUpaHus BUAOB. bruojgornueckuii mporpecc u 61onoru4eckuii perpecc.

Tema 4.3.
['ummoresn!
MPOUCXOXKACHUS KU3HU

Conep:xkanue y4eOHOro MaTepuaJia

1. l'unoTte3sl MPOUCXOKIACHUS KU3HHU. Y CIIOKHEHUE KXUBBIX OPTaHM3MOB Ha 3eMJjie B IMPOIECCE
SBOJIIOLMU. AHTPONIOI€HE3 U €r0 3aKOHOMEPHOCTH.

2. HOKaSaTeHBCTBa pPoACTBa Y€JIOBEKA C MIICKOIMUTAOIINMH )KUBOTHBIMH.

IIpakTHYeckHe 3aHATHA:

1. Anamus u OLCHKA PA3JIMYHBIX THIIOTE3 IIPOUCXOKACHHUSA KU3HU.

2. AHamms u OLCHKA PA3JIMYHBIX T'HIIOTE3 IIPOUCXOKIACHHUA YCIIOBCKA.

Pasgea 5. IkocucreMsbl
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HaumenoBanue paszzaenon Coneprxanne yu4eOHOT0 MaTepuraa, JabopaTopHble PabOThl U MPAKTHUYECKUE 3aHATHS, O6bem | YpoBeHb
U TeM CaMOCTOsTENIbHAs paboTa 00yUaronmxcs, KypcoBas padota (npoekr) (eciu npedycmomperivi) 4acoOB | OCBOCHHUS
Tema 5.1. Coaepxxanue y4eOHOro MaTepuaJia 1
[Ipenmer u 3ama4un 1. [IpenmeT U 3amaun SKOJIOTHUU: YUEHHE 00 SKOJOTHMYECKHX (PaKTOpax, yUeHHe O COOOIIecTBax 1
9KOJIOTHH. OpraHM3MoOB, yueHue o buochepe. Dxonornueckue hakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.
2. DKoyoruyeckasl xapakrepuctuka Buaa. Ilonstie o0 skomorndecknx cucremax. Llemn nmuranus,
Tpoduueckue ypoBHHU. broreoreHno3 kak skocucTema.
IIpakTyeckne 3aHATHA: 1
1.CocraBneHue cxeM Tepeaadu BeIeCTB U dHepruu (Lerne muTaHus).
Tema 5.2. Conep:xaHue y4eOHOro MaTepuasa 2 1
buocdepa - rnobambHas | 1. Vuenue B. W. Bepuazackoro o 6uocepe. Ponb kUBBIX OpraHu3MoB B Guochepe. MekBHIOBbIE
3KOCHUCTEMA. OTHOIICHMA. Mapa3uTHU3M, XHIIHHYCCTBO, KOHKYPCHIIHI, cuM6Ono3. buomacca. Dxoiorndeckue
(haKTOphI M UX BIHUSHUE HA OPTaHU3MBI.
2. Buonoruueckuit KpyroBopot (Ha MpUMepe KpyroBopoTa yriepoa).
3. OcHOBHBIE HaIIpaBJCHUS BO3JICHCTBHS YellOBEKa Ha Ouocdepy.
4. Tpanchopmamusi €CTECTBEHHBIX 3KOJOTHYECKMX CHCTeM. (cOoOEHHOCTH arpo3KOCHUCTEM
(arporieHo30B).
IIpakTHyeckue 3aHATHSA 1 2
1. CpaBHuTENbHAS XapaKTEPUCTUKA MPHUPOIHBIX SKOCHUCTEM M arpO3KOCUCTEM CBOEH MECTHOCTH.
CocraBlicHHE CXeM Mepelau BEIIeCTB U dHepruu (Lenei MUTaHus).
2. Pemenue pK0I0rMuecKux 3aad. AHAIN3 U OIl€HKa IOCJIEACTBAN COOCTBEHHON NEATEILHOCTH B
OKpYKarolen cpejie, rIo0albHbIX IKOJIOTHUECKHUX MPOOIeM U MyTeil UX pelIeHHs.
Py0exnblii KOHTPOIb Ne 4 1
JuddepenunpoBaHHblii 3a4eT 2
NTOI'O: 134
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3. YCJIOBUSI PEAJIN3AIIMA YYEBHOW TN COUTIIMHBI
3.1. TpeOoBaHusl K MATEPUAIBLHO-TEXHUYECKOMY 00eceYeHUIo

Peanuzauust y4eOHOM JUCHUIUIMHBI TpeOyeT Haiuyus ydeOHOro KaOuHera
y4eOHOM nuctuIuinHbl «EcTecTBO3HaHNE;

O6opynoBanue yueOHOro kabuHeTa:
Texnudeckue cpeacTBa 0OyICHHS

3.2. UndopmaunonHoe odecnevyeHne 00yueHust

Ilepeyenr pexkoMeHayeMbIX Y4eOHbIX wu3AaHuid, WHTepHeT-pecypcos,
JTONOJIHUTEJIbHOM JIUTEPaATYypPbI

OcCHOBHbIC HCTOYHUKH:

1.

['a0puansin O.C. EcrtecTtBo3Hanue. Xumus: yd4eO. I CTyHA. YUPEXKIECHUU
cpen. npod. Oo6paszoBanus [/ O.C.I'abpwamsa, W.I.OctpoymoB. -  M.:
M3narensckmii nenTp «Axagemus», 2019. — 240 c.

Xumust 11 npoeccuil U cnenuaibHOCTe eCTECTBEHHOHAYYHOrO MpOoduIIs:
yU4eOHHMK JUIsl  CTyHI. y4pexaeHuidl cpea. mnpod. obOpazoBanus [
[O.C.TI'abpuansn, U.I.Octpoymos, C.A.Cnankos] ; mox pea. O.C. ['aGpudisn
— M.: U3parenbckuii eHtp «Axagemusn», 2019. — 400 c.

Epoxun E.M. Xumus s npodeccuit U CrenuagabHOCTEH TEXHUYECKOro U
€CTECTBEHHOHAYYHOTO MNpoduieil: y4eOHUK sl CTyA. YUYPEXKICHUU Cpel.
npod. odpasosanus / FO0.M.Epoxun, W.B.KoBanesa. — M.: M3narenbckuii
neHTp «Axkamgemus», 2019. — 496 c.

KoncrantnnoB B.M. buonorus mis mnpodeccuit u  cneruaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO Mpoduieil: y4eOHHK I CTY..
yupexaeHuii cpen. npod. oopazosanus / B.M. Koncrantunos, A.I'.Pe3anos,
E.III. ®aneeall.B. — M.. U3naTennsckuii neHTp «Akamemus», 2017. — 336 c.
KuMm, A. M. Opraandeckas Xumus [DIIeKTpOHHBIN pecypc]: yueOHoe mocooue
/ AM. KuM. — DJIeKTpOH. TeKCTOBBIe naHHbIe. — HoBocnOupck: Cubupckoe
yHUBepcuTeTckoe usnarensctBo, 2017. — 844 c. — 978-5-379-02004-0. -
Pexxum nocrtyma: http://www.iprbookshop.ru/65281.html Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

I[OHOJIHHTCJI])HLIG HUCTOYHUKU:

1.

Annpeesa H.JI. buwomorms. 10-11 kmaccel: y4eOH. s oOmieoOpa3oBar.
yupexkaeH. yupexaenui (6azoBeiii ypoBenb) / H.J[.AuapeeBa. — M.:
MuemosuHa, 2017.

benses J.K., Jeimimn .M., Bopoaun II.M. u ap. buonorus (6a3oBbiii
ypoBeHs). 11 kmacc. - M., 2019.

bensies JI.K., dpmmmun ['M., Kysunenosa JI.LH. u ap. buonorus (6a3oBsrii
ypoBens). 10 kiacc. - M., 2014,

buonorusi. PykoBoacTtBo k mpaktudeckuM 3aHstusMm [/ moj pen. B. B.
Mapxkunoii. - M., 2014.

buomnorus: B 2 1. / mox pen. H. B. Speiruna. - M., 2014.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Bacunesckas, E. W. Heopranmueckas xumusi [DinekTpoHHBIH pecypc]:
yaeoHoe mocobue / E. U. Bacunesckas, O. U. Ceuko, T. JI. IlleBmoBa. —
DNEeKTpOH. TEKCTOBbIE AaHHble. — MuHck: PecnyOlMKaHCKUA HMHCTUTYT
npodeccuonanbHoro oodpasosanus (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pesxxum moctyna: http://www.iprbookshop.ru/67664.htmi

["a6puensn O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxxHEeHUs: y4ueo.

mocobue. - M., 2014.

INabpuensn O.C. Xumus. [locodue mist noaroroBku k EI'D: yue6. nmocobue. -
M., 2014.

["a6puensa O.C. Xumus. [Ipaktukym: yueb. mocobue. - M., 2014.
INabpuensa O.C., JIsicoBa I'.I'. Xumus: kHWTa IJIs HperojaBarels. yueo.
MmeTo[. nocodue. - M., 2014,

['abpuenssn O.C., OctpoymoB W.I Xumua pgng npodeccuid u
CHEIUATBFHOCTEH COIMAIIBHO- SKOHOMUYECKOTO U TYMaHUTApHOTO TPOodHIei:
YUEOHUK JJIs CTY[. YUpexaeHui cpel. mpod. oopasosanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkonbHbIN Kypc B Tabnuuax. - M., 2013.
Epoxun KO.M. COopHHK TECTOBBIX 3aJJaHUi IO XUMUU: yueO. mocodue s
CTY[l. YUpeXJeHuil cpel. npod. oopazoBanus. - M., 2014,

Epoxun IO.M. Xumus: 3agaun W ynpaxHeHus: ydeb. mocobue s CTYI.
yUpexKJIeHHUH cpen. npod. oopazoBanus. - M., 2014.

Wnwun B.A., Kyapssues B.B. Mcropust u Mmerogonorus gusuku. - M., 2014,
Kosznosa 1.U., buonorus [Dnexrponnsiii pecypce] : yueonuk / N1.1. Kosnoga,
N.H. Bonkos, A.I'. Myctadusr - M. : [D0TAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6.

KoncrantunoB B.M., Pezano A.I'., ®aneeBa E.O. buonorus: ydeOHHUK s
CTyA. Yy4pexnueHuil cpen. mupod. oOpasoBanuss / mom pen. B. M.
Koncrantunosna. - M., 2014.

Kysueno, C. . CripaBounuk 1o ¢usuke [DIeKTpoHHBIA pecypc]: yaeOHoe
nocooue mis CIIO / C. U. Kysuenos, K. . Poro3un ; mox pen. B. B.
JlaproHOB. — DJIeKTpOH. TeKcToBbIe AaHHbIe. — Capartos: [IpodoOpazoBanue,
2017. - 219 «c - 978-5-4488-0030-6. - Pexum pgocryna:
http://www.iprbookshop.ru/66399.html

Kypc no popmynam. @usuka, XuMus, MaTeMaTuka [DinekTpoHHbIH pecypc] /.
— DNeKkTpoH. TekcToBble naHHble. — HoBocubupck : Cubupckoe
YHUBEPCHUTETCKOE u3zarenbcTBo, Hopmartuka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum noctyma: http://www.iprbookshop.ru/65259.html

Jlemeza, H. A. buonorus. TecTbl nmns MIKOJIHHUKOB W aOUTYpUEHTOB
[DnexkTponHbIii pecypc]: mocoOue s ydalmuxcs YUPSKICHHH OOIIero
cpennero oopasoanus / H. A. Jleme3a. — DJICKTpOH. TCKCTOBBIC TaHHBIC. —
Mumnck: Beimmimas mkoia, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexxum
noctyna: http://www.iprbookshop.ru/35468.html

Hemuenko K.D. ®usuka B cxemax u tadiaunax. - M., 2014.

O6mas Ouonorusi. Ilpaktukym. 10-11 kmaccel: yueb. mocoOue ist
oOureo0pa3oBar. Opranuzanuii: yIITyOJ1. yposenb./[".M. JIpiMimi,
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23.
24.

25.

26.

217.

28.

29.

30.

0O.B.Cabnuna, JI.B.Breiconkas, [1.M.bopoauHn. -3-e u3a. — M.: IIpocBemienne,
2017. - 143c.

Camoiinenko U. B. EcrectBo3nanune ®usuka. — M.: Axkagemus, 2017.
Camoiinenko I1.1. CoopHuk 3aga4 1o ¢pusuke aig npopeccuit u
CTIEIUATBHOCTEH COIMATBHO- YKOHOMUYECKOTO M TYMaHUTApHOTO MPOdUICH:
y4e0. mocodue sl CTy 1. yUpexkIeHu cpen. mpod. odbpazoanus. - M., 2014,
Cawmoitnenko I1.M. Teopuss u meronuka oOydenus pusuke: yued. mocooue
JUIs TIpenoiaBaTeneit ccysos. - M., 2010.

Cawmoitnenko I1.1. ®usuka nis npodeccrii U CnenuaibHOCTeH COMaIbHO-
HYKOHOMHYECKOTO ¥ TYMaHUTApHOTO Mpoduieii: yueOHUK JIJIs CTY/I.
yapexaeHuit cpen. mpod. oopazosanus. - M., 2014,

CraponybuneB, B. A. EcrecrBo3nanme. CoBpeMEHHBIC KOHICIIUU
[DnexTponnsiii pecypce]: yueoHoe mocodue mis CITO / B. A. CrapoayOries. —
DnexTpoH. TekcToBble naHHbIe. — CapaToB: [Ipododpazosanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum noctyna: http://www.iprbookshop.ru/66386.html
XamwuroBa, A. U. Opranunyeckast xumusi i cryaeHToB CIIO [DnekTpoHHBIi
pecypc]: yueonoe nocodue / A. . Xamutosa, T. E Byceiruna, JI. P. Caduna.
— DOJneKkTpoH. TekcToBble naHHble. — Kaszanb: KazaHckuii HannoHaabHBIN
UCCJIe0BATEILCKUI TeXHOIornueckui yuupepcutet, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum mocryna: http://www.iprbookshop.ru/80239.html
Xumus [DnexktpoHHbii  pecypc]: yuebHoe mocobue /; coctr. I'. lO.
BoctpukoBa, E. A. XopoxopauHa. — OJEKTPOH. TEKCTOBbIE JaHHbIE. —
Boponex: BOpoHEXCKuH TOCYIApCTBEHHBIM APXUTEKTYPHO-CTPOUTEIBHBIN
yauBepcutetr, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.htmi

XUMUSL: JIEKTPOHHBIN Y4eOHO-METOANYECKHid KoMIUIeke. - M., 2014.

HNuTepHeT-pecypcesl:
www. biology. asvu. ru (Bcs 6uonorusi. CoBpeMeHHasi OMOJI0THs, CTaThH,
www. chemistry-chemists. com/ index. html (smekTpoHHbIl )XypHaT «XUMHKH H

XUMUSY).

www. hemi. wallst. ru («Xumus. OGpa3oBaTeIbHbIH CANT JIJIS IKOJLHUKOBY).
www. hvsh. ru (kypran «Xumusi B Imikosie»). WWW.hij.ru (kypHan «Xumus u

JKU3HDBY).

www. interneturok. ru («Buaeoypoku o nmpeameram HIKOJIBHOM MPOrpaMMBbI»)
www. pvg. mK. ru (onmumnuana «[Tokopu BopoObeBbI rOpbI»).
www.alhimikov.net (OGpa3oBaTeNibHbIN CANT 115 IIKOJIBHUKOB).
www.chem.msu. su (sekTpoHHas OUOINOTEKA [0 XUMHH).
www.class-fizika.nard.ru («Kmaccuast mocka miist 1r0003HATEIbHBIX).
www.physiks.nad/ru («®u3nka B aHUMAIUAX).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYUEBHOM
TV CHMUILIAHBI

Koutposb ® oleHKa pe3yJbTaTOB OCBOCHUS  Y4EOHOM  JUCHUIUIUHBI
OCYLIECTBJISIETCS NpernojaBarejieM B MPOLEcce MPOBEICHUSI MPAKTUYECKHX
3aHATUA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBIIOJIHEHUS
00yYaronMMUCS HHIUBUYAIbHBIX 3aJJaHUH, POEKTOB, UCCIIETOBAHUIA.

@®opMbI U METOIbI KOHTPOJISI U
OIICHKH Pe3yJbTATOB
00y4eHust

Pe3yabTaThl 00y4yeHus
(ocBOEHHDBIE YMEHUsI, yCBOEHHbIE 3HAHMS)

¢ JINYHOCTHBIE!
- YCTOWYHMBBIA MHTEpEC K HCTOPMH M JocTHKeHusM B | IIpoBepka BHeayIuTOpHOM
00JaCTH  €CTECTBEHHBIX HAyK, YYBCTBO TOPJOCTH 3a | CAMOCTOATENBHOM PabOThI,
poccuiickiie eCTeCTBEHHbIE HAYKH; 3alTa J0KIa10B, pedeparos,
- TOTOBHOCTbH K TIPOJIOJDKEHHIO 00pa30BaHMs, TOBBINICHUIO | IIyOIMYHOE IPEACTABICHUE
kBamuduKamuy B m3bpaHHON  mpodyeccHoHanbHOM | NPE3CHTAIHH, TECTUPOBAHKE,
MPOBEPKA MPAKTUIECKUX PaOOT,
PEUTUHIOBBIM KOHTPOJIb,
MIPOMEXYTOYHAs aTTeCTalUs

JEATENILHOCTH C HCIIOIL30BAaHUEM 3HAHUH B 001acTH
€CTECTBEHHBIX HAYK;

- OOBEKTHMBHOE OCO3HAHHME 3HAYMMOCTH KOMIIETEHIIMI B
0o0JacTH eCTECTBEHHBIX HAyK JUIsl 4YeloBeKa M OOIIEeCTBa,
YMEHHE HCIIOJIb30BaTh TEXHOJOTHYECKHE TOCTKEHUS B
obnmact (GU3NKH, XUMUW, OWOJOTHUU JUIS TIOBBIIIICHHS
COOCTBEHHOTO MHTEIUICKTYAJIBLHOTO Pa3BUTHSI B BBIOPAHHOM
po(heCCHOHATTLHOM e TCIIbHOCTH;

- YMEHHE MPOAHAIU3UPOBATh TEXHOTCHHBIC IOCIICICTBHS
JUISL OKpY Karomiel cpesbl, OBITOBOM M MPOU3BOACTBEHHOM
JIEATENHLHOCTH YEIOBEKA,

- TOTOBHOCThH CaMOCTOSTENHHO HOOBIBATH HOBBIE I CEOs
€CTECTBCHHO-HAYYHbIC 3HAHUS C HWCIOJB30BAHUEM IS
ATOTO JOCTYIMHBIX HCTOYHUKOB WH(OpMAIINH,

- YMEHHE YIPABIATH CBOEH [MO3HABaTEIHLHOM
JIEATENHHOCTBIO, MIPOBOJIUTH CaMOOIICHKY YPOBHS
COOCTBEHHOTO HHTEJUICKTYAIbHOTO Pa3BUTHS,

- YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIICHHS B KOMaH/Ie TI0 PEUICHUIO OOIIMX 3a7a4 B
00J1aCTH €CTECTBO3HAHUS,

® MeTampeIMeTHbIE:
- OBJIaACHHUC YMCHHAMHW W HABBIKAMH Pa3JIMYHBIX BUI0B
MIO3HABATEIbHONW JESTENbHOCTH JJIsl HW3Y4YCHUS Pa3HBIX
CTOPOH OKPYKAOLIETO €CTECTBEHHOTO MUPA,;
- IPUMEHEHUE OCHOBHBIX METOJIOB MMO3HAHMs (HAOIIOICHUS,
HAay4YHOTO IKCIICPUMEHTA) ISl M3yUYCHUS Pa3IMYHbIX CTOPOH
€CTECTBCHHOHAy4YHOM KapTUHBI MHpPa, C KOTOPBIMH
BO3HUKACT HEOOXOMMOCTh CTaJKHBATHCS B
npodeccroHaabHOU chepe;
- yYMEHHE ONpeAeNiaTh LeMH M 3aadd AeATeIbHOCTH,
BI)I6I/IpaTI) CpCACTBA AJid UX OOCTHXKCHUA HA HpaKTI/IKe;
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Pe3yabTaTnl 00yyeHus
(ocBO€HHBIE YMEHHSs1, YCBOEHHbIE 3HAHMS)

@®opMBbI M METOAbI KOHTPOJISI U

OLICHKH Pe3y/1bTAaTOB
00yueHust

- yYMEHHE UCIOJIb30BaTh pPA3IU4Hble WCTOYHHUKU IS
MOJly4YeHUsI ~ €CTeCTBEHHOHay4YHOHM  uHpOpManuu |
OLICHUBAaTb €€  JOCTOBEPHOCTb I JOCTHXKCHMS
IIOCTAaBJICHHBIX LEJIEH U 3a1a4;
e IpeIMeTHbIE:

- cOpMHpPOBAHHOCTH TMPEACTABICHUH O IEIOCTHOM
COBPEMEHHON  €CTECTBEHHOHAy4YHOM  KapTHHE  MHPa,
IPUPOJE KaK €IMHOM LEJIOCTHOM CHUCTEME, B3aUMOCBS3HU
YyelloBeKa, MPUPOJAbl U  OOIIecTBa, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciiTabax BeceneHHOM;

- BJIaJICHUE 3HAHUAMH O HamOoliee Ba)KHBIX OTKPBITHIX U
JOCTHKEHUSX B 00JACTH €CTECTBO3HAHUS, MOBIMSBIIUX Ha
DBOJIIOLMIO IIPEACTABICHUM O NPUPOAE, HA pa3BUTHE

TEXHHUKU U TEXHOJIOTUH,

- c(hopMUPOBAHHOCTH YMEHHUS NIPUMEHSTh
GCTCCTBGHHOHayLIHI)Ie 3HAHUA JJIA 06’I)$[CHCHI/IH
OKPYKaIOIIIX SIBJICHUH, COXPaHCHHUS 3JI0POBBS,
obecnieueHus 0€30I1aCHOCTH JKU3HELEATEIBHOCTH,

OepeXHOr0 OTHOIIEHUS K TMPHUPOJAE, PalMOHATHLHOTO
OPUPOJIOTIONB30BAHUS, a TaKKe  BBIMOIHEHUS  POJH
IpPaMOTHOTO OTPEOUTEIIS;

- c(hOpMUPOBAHHOCTH MPEACTABICHUI O HAYYHOM METOJC
MO3HAHUS TPHUPOABI W CPEACTBAX H3YUYCHHS] MEraMmmpa,
MakpoMupa W MHUKpOMHUpA, BJIaJCHUE  TMpUEMaMHu
€CTEeCTBEHHOHAYYHBIX HaOJIOACHUH, OTIBITOB,
UCCJIEIOBAaHUM U OLEHKU JIOCTOBEPHOCTU TIOTYYEHHBIX
pe3yNbTaToB,;

- BJIaJIcHUE TIOHATUHHBIM ammapaToM eCTECTBEHHBIX HAYK,
MO3BOJIAIOIIMM MO3HABATh MHUP, YYaCTBOBATh B JAUCKYCCHUSAX
0  €CTECTBEHHOHAYYHBIM  BONpOCaM,  HCIOJb30BaTh
pa3MUYHBIE WCTOYHMKH HWHQPOPMAIMU JJs TOJTOTOBKHU
COOCTBEHHBIX  paboOT,  KPUTHUYECKH  OTHOCHUTBHCS K
coobmenusim CMU, conepkaimum HayqHy10 HH()OpMAIHUIO;
- chopMHpPOBAaHHOCTh YMEHUN TOHUMATh 3HAYMMOCTh
€CTEeCTBEHHOHAYYHOT0 3HAHUS JIJISl KaXKI0TO YeJoBeKa
HE3aBHCHUMO OT €T0 MpoeCCHOHATBHON ACSITENFHOCTH,
pa3nuuath (HaKThl U OIICHKH, CPABHUBATH OLICHOYHBIE
BBIBO/JIbI, BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHOK U CBSI3b
KPUTEPUEB C ONPEACICHHON CUCTEMON IIEHHOCTEH, 00IINX
3aa4 B 00JIACTH €CTECTBO3HAHMS.
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