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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCHUITINHBI
EctecTBO3HAHME

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4yeOHOM  AMCHMIUIMHBI  SIBJIIETCS.  4YacTbl0  OCHOBHOM
00pa30BaTeNbHOM MPOTrpaMMbl TOJATOTOBKM CHEIHAIMCTOB CpPEAHETO0 3BEHA B
cootBerctBUM ¢ PI'OC mno cnemumanbHoctn  CIIO 38.02.03 OmnepanoHHas
JEeSITEIbHOCTh B JIOTUCTHKE, YKpyNmHEHHas rpynna crnenuanbHocTed 38.00.00
DKOHOMUKA U yIIpaBJICHUE.

1.2. MecTto y4eOHOH IMCUMIUIMHBI B CTPYKType OCHOBHOI 00pa30BaTe/ibHOI
NPOrpaMMbl MOATOTOBKH CIEHAJINCTOB CPEAHEro 3BE€HA . IUCIMILINHA BXOIUT B
o011eo0pa3oBaTeIbHbIN yUeOHbBIN UK «ba30Bble TUCHUIUIMHBDY.

1.3. leau u 3aga4u y4eOHOH AMCUMILIMHBI — TPe0OBaHUAL K pe3yabTaTaM
O0CBOCHMS YUeOHOI TUCIUILINHBI:

TpeGoBaHuUs K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS MHTETPUPOBAHHOTO yUeOHOTO
npeamera «EcTecTBo3HaHKE) TOJKHBI OTPaXKaTh:

1) chopMuUpOBaHHOCTH  MPEACTABICHUNH O  IEIOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MUPA, O IPUPOJIC KaK €AUMHOU LETOCTHOM CUCTEME,
O B3aHMMOCBSI3H YE€JIOBEKa, MPUPOIbI U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BcemeHnoi;

2) BIaJEHUE 3HAHUSIMU O HaAWOOJICE BAXKHBIX OTKPBITUSIX M JOCTUXKEHUSX B
00JIaCTU €CTECTBO3HAHUS, MOBJIMSABIINUX HA 3BOJIIOIUIO MIPEACTABICHUM O IPUPO/IE,
Ha pa3BUTUE TEXHUKU U TEXHOJIOTHI;

3) chopmMupoBaHHOCTb YMEHHUS NPUMEHATh €CTECTBEHHOHAYYHBIC 3HAHUS [IJIS
OOBSCHEHUS OKPYKAIOIIMX SIBICHUW, COXpPAaHEHUS 3/I0pOBbs, OOECTIeUeHUs
0€30MacHOCTH  KU3HENEATCNIbHOCTH, OEpeXKHOr0 OTHOIIEHWUS K  MPHUPOJIE,
pPallMOHAIILHOTO TPUPOJIONOJIB30BAHUS, a TAKXKE BBIIIOJIHEHUS POJM TPAMOTHOIO
noTpeOuTeNs;

4) chopMHUPOBAHHOCTH MPEJICTABICHUNA O HAYYHOM METOJIE MO3HAHUS TMPHUPOABI U
CpPEACTBaxX M3YyUYCHHUS MEramupa, MaKpoOMHpa U MUKPOMHUPA; BJIAJICHUE MPUEMaMHU
€CTECTBEHHOHAYYHBIX  HAOIIOJICHUM, OMNBITOB  HUCCIEAOBAaHUW U  OLEHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX PE3yJIbTaTOB,;

5) BiajeHUE TMOHATUIHBIM aIMapaToM €CTECTBEHHBIX HAyK, IO3BOJISIONIUM
MO3HABaTh MUP, Y4aCTBOBATh B JIUCKYCCHUSX IO €CTECTBEHHOHAYYHBIM BOIPOCAM,
UCIIOJB30BaTh  pa3iMYHbIE  UCTOYHUKM  MHGOpMAlUM  JJI1  TMOJTOTOBKHU
COOCTBEHHBIX PabOT, KPUTHYECKHA OTHOCUTHCS K coobmenussMm CMU, conepxarium
HAY4YHYIO0 HH()OPMAIIHIO;

6) chOpMHUPOBAHHOCTh YMEHUW TOHHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS IS KaXIOrO 4YeJlOBEeKa, HE3aBHUCHUMO OT €ro mnpoQecCHOHATBHON
NeATEeTbHOCTH, pa3nnyaTh (DAKThI W OILICHKH, CPABHUBATH OIEHOYHBIC BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OMNPE/ICICHHON
CHUCTEMOU IIEHHOCTEH.



Copnepxanne mnporpaMMmsl  «EcTecTBO3HaHME» HAIPaBICHO Ha JOCTHXKCHHE
CHENYIOIINX LIEJEH:

— OCBOCHHME 3HaHUU O COBPEMEHHON €CTECTBEHHOHAYYHOM KapTUHE MHUpa U
METO/IaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanboJiee BaXKHBIMHU UJEIMH U
JOCTH)KEHHUSIMU €CTECTBO3HAHMSI, OKa3aBIIMMH OIPEAEIISIONIee BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

— OBJIQJICHUE YMEHUSMHU MPUMEHATH MOJyYEHHBbIE 3HAHUS ISl OOBSCHEHMS
SIBJICHUN OKPYKaIOILEro Mupa, BOCIIPUATHSA uH(popMaluu
€CTECTBEHHOHAYYHOTO0 M CIEUHAIBHOTO (MpOo(eCCHOHAIBHO 3HAYUMOTIO)
cozepxxkanus, nomydyaeMor uz CMU, pecypcoB MHTepHeTa, criennanbHON U
HAayYHO-TIOMYJISIPHOW ~ JIMTEPATypbl;  pa3BUTUE  HMHTEIUIEKTYyaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEN M KPUTUUECKOTO MBIIUIEHUS B X0JI€ IPOBEACHUS
INPOCTEMIINX  MCCIENOBAaHWW, AaHAIW3a  SBJICHUW, BOCHPUATHA U
UHTEPIIPETALNN €CTECTBEHHOHAYYHOU NH(OPMALINY;

— BOCIHTaHUE YOEKJEHHOCTU B BO3MOXXHOCTH IO3HAHHUS 3aKOHOB MPUPOABI U
UCIIOJIB30BAHUSL  JIOCTMOKEHUMM  €CTECTBEHHBIX HAyK JUI  Pa3BUTHUA
LMBUJIM3ALMY U ITOBBIIICHUS KAYECTBA KU3HU;

— NPUMEHEHUWE E€CTECTBEHHOHAyYHBIX 3HaHUM B  NpodecCHOHATBHON
NEATEILHOCTH W IIOBCEIHEBHOM JKM3HU i1 oOecIeueHHsT Oe30IIacHOCTH
KU3HEIEATEIbHOCTH; IPaMOTHOTO  HKCIOJIb30BaHUsA COBPEMEHHBIX
TEXHOJIOTHUIA; OXPaHbI 3J0POBbs, OKPYKAIOIIEH CPEBI.

OcBoenue coxaepxanusi y4dyeOHOM JaucuumuimHbl «EcTecTBO3HaHUE»
obecrnieunBaeT JOCTH)KEHUE CTYJICHTAMH CIICAYIOIINX PEe3yJIbTaTOB:

* TUYHOCMHBIX:

— YCTOWUYMBBIM HMHTEpPEC K MCTOPUU U JOCTHIKCHHSIM B 00JacTH
€CTECTBEHHBIX HayK, UYBCTBO TOPJIOCTH 3a POCCUNCKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTh K  TMPOJOJDKCHHIO  00pa3oBaHHUs, TOBBIIICHUIO
kBaMpUKauu B U30paHHOW  TpoecCHOHANIBHOW  JASATEIBHOCTH  C
HCIIOJIb30BaHNEM 3HAHUH B 00J1aCTH €CTECTBCHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIUM B 00jJacTu
€CTECTBEHHBIX HAyK JUIS 4YeJIOBeKa U OOIlecTBa, YMEHHE HCHOIb30BaTh
TEXHOJIOTUYECKHUE JOCTHKEHHUSI B 007acTH (PUBHMKHU, XUMHUHU, OHUOJIOTUHU JJIs
MOBBIIICHUSI COOCTBEHHOT'O WHTEIJICKTYaJlbHOTO pPa3BUTHUSI B BbIOpaHHOU
po¢eCCUOHATILHOU JeSITeIbHOCTH;

— yMEHHE TMPOAHATU3UPOBATHL TEXHOTCHHBIE TIOCJIECJACTBUS IS
OKpY>Karoliei cpejibl, ObITOBOI U TPOU3BOJCTBEHHON JIEATEILHOCTH YSJIOBEKA,

— FOTOBHOCTH CaAMOCTOSITEIIbHO JI0OBIBATh HOBBIC ISl C€0s €CTECTBEHHO-
HAay4HbI€ 3HAHUS C HUCHOJb30BAHUEM JJII 3TOr0 JOCTYIHBIX HCTOYHUKOB
nHbOpMaIuH;

— yYMEHHE YOpaBJATh CBOEM IO3HABATEIBHOW EATEIbHOCTHIO,
MMPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaJIbHOTO PA3BUTHS;

— YMEHHE BBICTpAUBATh KOHCTPYKTHUBHBIC B3aUMOOTHOIICHHUSI B KOMaH/Ie
10 PEIICHUI0 OOIIUX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUSI;



e MemanpeomMemHblx:

—  OBJAQJEHUE YMEHHUSMHM W  HaBbIKaMH  PA3JIMYHBIX  BHUJOB
IT03HABATEILHON AEATENBbHOCTH JUIA U3YUYEHHUs] PAa3HBIX CTOPOH OKPYIKAIOIIEro
€CTECTBEHHOI'0 MUPA;

— MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAaHUS (HAOIIOICHUS, HAYYHOTO
DKCIIEPUMEHTA) Ul M3Y4YEHHUs pAa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTb CTAJIKHBATHCS B
npodeccuoHabHOM cdepe;

— YMEHHE OMNpeAessaTh IeId W 3aJadyu  JACATEIbHOCTH, BbIOMpPATh
CpeCTBa ISl UX NOCTUKECHUS HA IPAKTUKE;

— YMEHHE HCIOJIb30BaTh pPAa3JIWYHbIE MCTOYHUKH JJs IIOJYyYECHUS
€CTECTBEHHO-HAYyYHOU HH(OpMAIlMU U OIICHUBATH €€ JIOCTOBEPHOCTbH IS
JIOCTWIKEHUSI IOCTABIICHHBIX LIEJIEN U 3a/a4;

* npeoOMemHblxX:

— c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O IEJTOCTHOM COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KAapTHUHE MHpA, NOPUPOJAE KaK €IWHOM LEJIOCTHOU
CHUCTEME, B3aMMOCBSA3M YEJIOBEKA, MPUPOJAbI U OOIIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MacmTadax BceneHHoit;

— BJIAJICHUE 3HAHUSAMU O HanbOoJiee BAXKHBIX OTKPBITUAX U JTOCTHUKECHUSAX
B 00JIAaCTH €CTECTBO3HAHHUS, IMOBJIMSBIIMX HA 3BOJIOLMIO MPEICTABICHUN O
IIPUPO/JIE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHI;

— c(pOpPMUPOBAHHOCTb YMEHHUS MPUMEHSITh E€CTECTBEHHO-HAaYy4YHbIE
3HaHUSI ISl OOBSICHEHUS OKpPY)KAIOIIUX SBJICHUW, COXpPAaHEHUS 310POBbBS,
obecrieueHUs1 OE30MacCHOCTH KU3HENESTEIbHOCTH, OEPEKHOI0 OTHOIIEHUS K
IIPUPOJIE, PALMOHAIBHOIO IPUPOJIOIIOIb30BAaHMS, @ TAKXKE BBIINOJIHEHUS POJIU
IrPaMOTHOI'O HOTPEOUTENS;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUN O HAYYHOM METOAE ITO3HAHUSA
MPUPOJIBI M CPEACTBAX H3YUECHHUS MeramMupa, MaKpOMUpa M MHUKPOMHUPA;
BJIAJICHHWE MpPUEMaMH  E€CTECTBEHHO-HAay4YHbIX  HAOJIIOJIECHUH,  OIBITOB,
HCCIIEOBAHUM M OLIEHKHU JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB;

—  BJAJICHUE  TOHSATUHHBIM  anmnapaToM  €CTECTBEHHBIX  HAYK,
MO3BOJISIIOIIMM [MO3HABATh MUpP, YYAaCTBOBATh B JIUCKYCCHSIX MO €CTECTBEHHO-
HAay4YHBIM BOIIPOCAM, MCIIOJb30BaTh Pa3IMYHble UCTOUHUKU HUHPOPMAUH IS
MOJITOTOBKH COOCTBEHHBIX Pa0OT, KPUTUUYECKU OTHOCHUTHCS K COOOIICHUSM
CMMU, coxeprkaimuM HAyIHYIO WHGOPMAIINIO;

— c(opMUPOBAHHOCTP YMEHHUM IOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-
HAy4YHOTO 3HAaHHUS JUIA  KaXJIO0ro  4YeJOBeKa HE3aBHUCUMO OT  €ro
npo¢deCCUOHAIbHON NEesITeIbHOCTH, pa3inyaTh (PakThl U OLEHKH, CPAaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJIETh HX CBSI3b C KPUTEPHUSIMH OLEHOK U CBA3b
KPUTEPUEB C OIPEAEICHHON CUCTEMOU LIEHHOCTEN.

B pesynbraTe ocBOoeHMs] y4eOHOW IUCHUIUIMHBI O0yYarOUIMCs JOJKEH
YMeTh:
- aHaJNM3MpOBaTh U MPOTHO3UPOBATH HSKOJIOTMYECKHUE IMOCIECTBUS Pa3IMYHBIX
BUJIOB JACSTEIbHOCTH;



-  HUCHOJIb30BaTh B MPOQPECCHOHAIBHON JEATEIBHOCTH MPEACTABICHUS O
B3aMMOCBSI3M OPTAHU3MOB U CPEJIbI OOUTAHUS;

- coOomaTh B MPOQPECCHOHAIBHON ACSITEIIBHOCTH PETIaMEHThI IKOJOTUYECKOU
0e30ITacCHOCTH;

- 0CO3HaBaTh B3aMMOCBSA3b OPTaHU3MOB U CPE/Ibl OOUTAHMUS;

- ONpEeneNsaTh YCIOBHS YCTOMYMBOIO COCTOSIHUSI SKOCUCTEM M IPUYUHBI
BO3HUKHOBEHUS KOJOTUYECKOTO KPU3HCa.

3HATD!

- IPUHIUIIBI B3aUMOJICHCTBHUS )KUBBIX OPIraHU3MOB U CpeJibl OOUTaHMUS;

- 0COOCHHOCTU B3aUMOJCHCTBHUSI 0OIIECTBA W TMPUPOJIbI, OCHOBHBIE HMCTOYHHKHU
TEXHOT€HHOTO BO3/ICMCTBHS HA OKPYKAIOIIYIO CPELY;

- 00 YCJOBHUSIX YCTOWYMBOIO pa3BUTHUS SKOCHCTEM M BO3MOKHBIX MpPUYHHAX
BO3HUKHOBEHUS 3KOJIOTMYECKOTO KPU3HCA;

- IPUHLMIBI U METOJIbl PAHOHAIBHOTO MPHUPOIOIOTIBb30BAHUS;

- METOJIbI SKOJIOTUYECKOTO PETYIUPOBAHUS;

- IPUHLMIBI pa3MENIEHUS] TPOU3BOACTB PA3JIUYHOIO THUIIA;

- OCHOBHBIE TPYMIIBI OTXO/I0B, UX UCTOYHUKHU U MaclITadbl 0Opa3oBaHuUs;

- IOHATHE W MPUHILIUIIBI MOHUTOPHUHTA OKPYKAIOIIEH CPEBI;

- NPaBOBBIE M COLMAJIBHBIE BOMPOCHI MPUPOJIONOIB30BAHUS U IKOJIOTHYECKOU
0e301acHOCTH;

- TPUHIMIOBL M TpPaBWIA MEXKIYHAPOJHOTO COTpYAHUYECTBA B 00JacTH
IIPUPOAONIONIB30BAHNS U OXPAHBI OKPYKAIOIIEN CPEJIBL;

- IPUPOJOpECYPCHBIN noTeHunan Poccuiickoin @enepannu;

- OXpaHsieMbI€ IPUPOJIHBIE TEPPUTOPUH;

- PABOBBIE BOMPOCHI IKOJIOTUYECKON OE30IaCHOCTH;

- 00 PKOJIOTMUECKHUX MPUHIUIIAX PAllMOHATBHOTO MPUPOIONIOJIb30BAHUS;

- 3aJ1a4M U 1EJIU IPUPOJOOXPAHHBIX OPTraHOB YIPABJIECHUS U HAZ130pa.

1.4. Pexomenayemoe KOJIMYECTBO YAaCOB HA OCBOCHHE IMPOrpaMMbl y4eOHOMH

AUCHMIIMHBI:

MaKCUMaJbHOW y4eOHOH Harpy3ku odyuvatomerocst 173 yaca, B TOM yucie:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku oOyuaromierocst 117 yacos;
CaMOCTOATENbHON paboThl 00yvarouierocs 56 4yacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bup y4eOHoii padoTsl

Oovem uacos

MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 173
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 117
B TOM YHCJIE:
J1a00paTOpHbIE PaOOTHI -
MPAKTUYECKHUE 3aHATHS 28
KOHTPOJIbHBIE Pa0OTHI -
KypcoBas pabota (IpoekT) (ecau npedycmompero) -
CamocrosiTesibHas paboTa o0y4yawinerocs (Bcero) 56

B TOM 4HCJIC.

caMoCTodATeNIbHasg paboTa HajJ KypcoBOW paboToi
(TpoeKTOM)

Umoecosas ammecmayus 6 hopme (ykazamu)

1 cem. — konmp.
paboma, 2 cem. -
oug. 3auem




2.2. TemaTu4ecKkuii IUIaH U cO/iepPKaHMe Y4eOHOM N CIUILTHHBI

HaumeHnoBaHue Conep:xaHue y4eOHOT0 MaTepHaJia, JIaG0PaTOPHbIE PAadOTHI H MPAKTHYECKHE 3aHATHSA, CAMOCTOSTETbHAS O6BeM yacoB YpoBeHb 0CBOEHUS
pa3esoB U TeM pabora o0y4yawuuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompenbvlt)
2 3 4
Paznen 1.
Xumus
Paznen 1.1. Obuwas neopeanuyeckas, Xumus
Coneprxanue ydeOHOrO MaTepHuaa:
PackpriTie BKJIaJa XUMHYECKOW KAPTHHBI MHpa B CAMHYK) CHCTEMY €CTCCTBEHHO-HAYYHYIO KapTHHY MHpa.
XapaKTepHUCTHKa XUMHUH KaK MPOM3BOIUTEIHHOCTD CHITBI O0IIIECTBA.
Tema 1.1.1 VYdeHue 1aTh ONpPEACICHUE U OMPEICIISATh CICIYOIUC XUMIUSCKUMHE MTOHIATUSAMHE: BEIICCTBO, XUMHICCKHIA JIEMEHT,
Beerenne. aToOM, MOJICKYJIa, OTHOCUTEIIbHASI aTOMHASL X MOJICKYJISIPHAS Macca, HOH. AJIIOTPOIIHS, U30TOIIBI, XHMHUYCCKasl CBS3b,
EcrecTBo3HANTE B ANEKTPOOTPHUIATEIFHOCTh, BAJICHTHOCTh, CTENCHb OKHCJICHUS, MOJb, MOJSIpHAs Macca, MOJBIPHBIA 00BeM 4 2
CHCTEME HAYK 0 ra3o00pa3HbIX BCINECTB, BEIIECTBA MOJICKYJISPHOTO M HEMOJICKYJSPHOTO CTPOCHHS, PACTBOPHI, JJICKTPOJIUT W
npEpoze. HCOJICKTPOJINT, SICKTPOTUTHYCCKAs JUCCOLMALIS, OKHCIHTEIb ¥ BOCCTAHOBUTE/Ib, OKUCIICHHE M BOCCTAHOBIICHNE,
OCHOBHBIC MonsiTus | CXOPOCTP  XUMHYECKOH PEaKIMH, XMMHYECKOE DABHOBECHE, YIIEPOJHBIA CKEleT, (hyHKIMOHANBHASL TPYIIIIA,
e — usomepust.  DOPMyTHPOBAHHE 3aKOHOB COXDAaHCHHE MACChl BEIIECTB M IOCTOSHCTBA COCTaBA BEILICCTBA.
YcTaHOBIICHHE MPUYHMHHO-CICICTBCHHOW CBA3M MEXKIY COJCPKAHHUEM 3THUX 3aKOHOB M HANHMCAHHEM XHMHYECKUX
YpaBHCHHI.
CamocrosrenbHas paboTa 00yJarOMuXCs: 2 3
Pabora ¢ koHCIIeKTOM 110 TeMe: «OCHOBHBIC TIOHATHSI X 3aKOHBI XUMHM)
T 1.1.2 Coneprxanne yaeOHOTO MaTepHana:
Heplir;nq' eémlﬁ Otkpeitie .M. MenneneeBbim Ilepuoanueckoro 3akoHa. ABTOpcKas (OPMYJIMPOBKA MEPUOJUYECKOTO 3aKOHa,
3AKOH 1 coBpeMeHHasi (OPMYJIHPOBKA IEPHOANYECKOTO 3aKkoHA. llepuonmyeckas TaOmUIa XUMHYECKHX HIEMEHTOB- 6 2
Mepuoauueckas rpadudeckoe OTOOpakeHHe MePUOTUIEcKoro 3akoHa. CTpyKTypa MEepHOAMYECKON TaOIUIBI: Hepuoj (Maible U
cUCcTeMa XHMUYeCKHX | Oonpmme), Tpynnbl (TIaBHbIE M TOOOYHBIC), (U3UYECKUH CMBICI JTHX IMOHATHI HAa OCHOBE CTPOCHHS aToMa.
aaementos JI.W. XapaKTepHCTUKa 3JIEMEHTOB 10 NEPUOJUYECKON CHCTEME.
Meneneesa. CamocrosrenbHas paboTa 00yJarOMIXCS:
Crpoenne aToma. 2 2
CocTaBieHHE 3JICKTPOHHBIX MACIOPTOB XUMUH JJIEMEHTOB
Conepxanre yueOHOTO MaTepuana;
Tema 1.1.3 Honnsle kpucrammmdeckue pemierkn. CBOHCTBa BEMIECTB C HOHHBIM THIIOM KPHUCTAJUIMIECKON peIIeTKH
Crpoenue BemecTBa. | KopanentHas XAMHYECKas CBs3b. MEXaHH3M 00pa3oBaHMs KOBAJICHTHOH CBsI3M (OOMEHHBIH W JOHOPHO- 2 2
OCHOBH”%T““” aKILENTOPHBIN). MeTammuieckas CBI3b. ATperaTHble COCTOSIHUS BEIIECTB M BOAOPOIHAS CBsI3b. UHMCThHIE BEllecTBa U
XMMMYeCKOii CBSI3M, | cumecw.
:ﬂllbl CaMocTosTenbpHast paboTa 00ydJaronuXcs:
KpncpT elﬁg;l:;‘cxnx Penienne ynpaKHEHHUH COCTABICHHUIO CXEM OOpa30BaHMWS PA3IUYHBIX THIIOB XHUMHUYCCKOW CBS3H, NPU3HAKOB TAKHX 2 1
CBsI3EH.
Coneprxanue y4eOHOrO MaTepHuaa;
Boma kak pacTBOpuTeNb. PacTBOPMMOCTH BEIIECTB B Boje. HacChlleHHBIC, HEHACHIIICHHBIC, MMEPCHACHIIICHHBIC
Tema 1.1.4 pPacTBOpBL. 3aBUCHMOCTH PACTBOPHMOCTH Ta30B, JXHIKOCTH TBEPABIX TeJN OT pPa3lu4HbIX (akropoB. Teopus 4 2
Bona. PacTBopsl. AIEKTPUYECKON TUCCOLMaluu. Y CIOBUS NpoTeKaHus peakiuu Ha ocHoBe TO/J[. oHHbBIE ypaBHEHHS UX COCTABIIEHUE
TIA. Xumuueckue | graccupuKanys XUMUUECKUX PEAKIHH, IPH3HAKH KJIACCH(BUKALIHIL
peaKuuu, ux CamocTosTensHas paboTa 00ydaomumxcs:
Kn;égﬁ;)“;}g:;nm Pemenue ypaBrenuit TOJI 2 2
Conepxanne yaeOHOr0 MaTepuaa.
T'uapoan3 coneld , ero BUAbI 2 2




CamocrosTenbHast paboTa 00yJaroIuXCsi:
Pabora ¢ yueornkom o TO/1
Conepxanue y4eOHOIO MaTepHaa.

Pemenue ypasuenuii mo TO/I, o ruaponn3y coieu.

CamocrosTenbHast paboTa 00y4JaroIXCst:
Pabora ¢ yuebnukom o TOJI ,Jloaroroska k nmpakTudeckoi padote mo TIJI.

[pakTuyeckas pabora Nel
CocTtaBiieHre ypaBHEHUH peakuuid, Tuapoin3a cojieil Ha ocHoBe TOJ

CamocrosrenbHas padora:
Pemenne ynpaxuenuit mo OBP

Tema 1.1.5
Kaaccuduxanus
HEOPraHHYeCKHX

COeIMHEeHU M.
CaoiicTBa MeTALJIOB
1 HEMETAJLIIOB

Coneprxkanne yaeOHOTO MaTepHuania
Meraiel 1 HeMetaiuibl. Knaccudukanus MeTauioB 1 HeMeTayuioB. Pu3ndyeckne 1 XUMUYECKUE CBOMCTBA BELIECTB.
Kopposust metasnos. Ionsitue 06 amutorpornnu. OBP ux penienne MeTo oM 31eKTpOHHOTO OaslaHca.

CamocrosiTenbHast paboTa 00y4YaroIXCst
CocraBiieHHE KOHCIIEKTA 10 TEME

IIpaxTrnyeckas pabora Ne2
Pemenrie OBP MeTO10M 3JIEKTPOHHOIO OajaHca

Coneprxanne yd4eOHOTO MaTepHana:
Knaccugukaius CoKHBIX BEIISCTB B HEOpraHW4eckoil xumuu. [Ipr3Haku OKCHIOB, KHUCIOT, ocHOBaHuil. Conel, ux
CBOMCTBA U [IOJIy4YEHHUE.

Tema 1.1.6 CamocrosTensHas paboTa 00ydaromXcCst:
Egggﬁ;&%{'ﬁ:‘cﬁi CocraBnieHne OIOPHOTO KOHCIEKTa 110 CBOWCTBAM M IIOJIYYEHUIO OKCHJIOB, KHCJIOT, OCHOBaHUH, COJIei.
COeIMHen i, X CamocrosrenbHast paboTa 00ydJaromXcCst:
CBOJCTBA. Pabora ¢ y4eOHHKOM IO TeMe « OCHOBHBIE KJIACCHI COETUHEHHUI, UX CBOIICTBa»
Paznen 1.2 Opeanuueckas Xumusi.
Tema 1.2.1 CopnepxkaHue yueOHOTro MaTepuaia
OcHoBHble NOHsATHSA | [IpesiMET OpraHUYECKON XUMUM. [IpU3HAKK OPraHUYECKUX COEJAMHEHUM, WX CPABHEHHE C HEOPTaHMYECKUMHU.
OpraHuvecKoi BanentHocTh. XUMHUECKOE CTPOCHHE, KaK MOPAIOK COCIMHEHHS aTOMOB B MOJIEKYJBI IO BaJEHTHOCTH. Teopus
xumu. Teopns CTpoeHusi opraHuueckux coeguHeHuil A.M. ByrtiepoBa. OCHOBHBIE MOJIOKEHHS TEOPHUH XMMUYECKOIO CTPOEHHUS.
oplc;g(p)ﬁl]zlcd::nx Wzomepust u u3omepsl. Bunsl xumudeckux ¢GopMysa B OpraHMYecKoil XuMUM. Bunmsl xumudeckux QopMmyin B
coeuuennii A.M. opranndeckoi xumun. Mozenu MoJeKyJl B OpraHi4ecKod XUMHH, X GOPMBI B IPOCTPAHCTBE.
Byrtaeposa CamocrosrenbHas paboTa 00yJarOMIUXCS:
Pabota ¢ yuebHnkoM o reopun A. M. Bytneposa
CoaepikaHue yaeOHOro MaTepHaa:
Tema 1.2.2 Knaccndukarmus opraHn4eckux COSIMHEHUH NpH3HAKU KiIaccHpuKannuu. ['oMOJIOTH M TOMOJOTHA. YTIEPOIbl, MX
Knaccuduxanus MIPUPOIHBIE UCTOYHMKH, TOMOJIOTHYECKHE pAasl. Kuciaopomoconepikaiiyue opraHndeckue coeauHeHus. [loHsaTne o
OpPraHM4ecKux MOJIMEpax.
coeMHeHMii CamocrosTenbHas padoTa 00yYarOIIUXCS:
[ToaroroBKa IOKJIAI0B O XUMHHU.
Paszgen 2
PDusuka
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CozepxaHue y4eOGHOrO MaTepUara:

Tema 2.1 Omsuka- QpyHAAMEHTalbHAass Hayka O Tpupoae. EcTecTBeHHOHAay4HBI METOA TO3HAHUS, €r0 BO3MOXKHOCTH M 2
Beenenust. Matepusi, | rpapynp npumennvoctn. EAMHCTBO 3aKOHOB IIPHPOIBI M COCTABA BEWIECTBA BO BeeneHHOM. OTKphITHS B (H3HKe-
€€ ceoucTsa. OCHOBA MPOIIECCA B TEXHUKE U TEXHOJOTHUH IIPOU3BOACTBA. MEKIyHApO HAs CHCTEMA EIMHHIL.
MesxayHapoaHas C 60T 2
S — amocTosiTeNIbHas pabora: §
[TpopaboTka KOHCIIEKTa, MPEAMETHOI TEPMHHOIOTHH.
Tema 2.2 Coneprxaane yueOHOTO MaTepHaa. 2
Mexanunka Kunemarnka. MexaHn4ecKoe IBH)KCHHE; €0 OTHOCUTEIBHOCTh. Pazmepsl Mosiekyi, BpoyHOBCKoe ABHKEHUE.
3akonbl quHaMHUKU HeloToHa. CHilbl B IPUpPOJIE: YIPYTOCTh, TPEHHUE, CHIIBI TSXKECTH.
Coneprxanne yqeOHOTO MaTepHaia:
OCHOBBI MOJIEKYJISIpHOW (M3UKH. BO3HUKHOBEHNE aTOMHYECKHI TMIIOTE3bl CTPOEHHs BellecTBa. Pasmepsl U Macca
Mounekynbl. KonmuuectBo BemiectBa. Moub. IloctossHHas ABoraapo. Cuiibl B3auMojaeWcTBUsS MoJieKyll. CTpoeHwue 4
ra3o00pa3HbIX, JKAAKAX M TBEPABIX Tel. TemioBoe IBIKEHHE MOIJIEKyNl. Monenb uaeaidpbHOTO rasa.Pemenne
pacyeTHbIX 3a/1a4 10 ONpPEeJIeNICHUI0 MAacChl MOJICKYJIbI KOJIMYECTBA BEIIECTBa 00bEMOB ra3000pa3HbIX BEIIECTB.
CamocrosrenbHas paboTa 00yJarOMNXCs: 2
[ToaroroBka JIoKJ1a/1a B BOSHUKHOBEHHSI aTOMUYECKON THITOTE3BI.
[paktuueckas pabora Nel:
Pewrenne pacueTHBIX 3a/au Ha HAaXOXKICHUE KOJIMYECTBA BELIECTBA, MAacChl MOJIEKYJIbI, 00beMa OIpeNeNEHHOTO 2
KOJIMYEeCTBA BEIIECTBA.
CamocrosTenbHas paboTa 00yYarOIIUXCS: 2
Pabora ¢ nuadopmarmeii yueOHHKA, KOHCTIEKTOM IT0 MTPAKTHYCCKOH .
CopneprxaHue yueOHOr0 MaTepuaia: 4
Tema 2.3 YpaBHEHHE COCTOSIHUS MJICAJIbHOTO ra3a. YpaBHeHne Meneneena.-Knaneiipona. 'a30Bble 3aKOHBL.
MouJexkynspHas IMpaktuueckas padora Ne2: 4
(pusuka. Pemenue 3a7a4 Ha ra30BbI€ 3aKOHEI
Tepmoaunamuka CamocrosTebHas pabora 00y4arnuXcs: 2
Pabora ¢ y4eOHHUKOM I10 Ta30BbIM 3aKOHAM .
Copepxanne yueOHOr0 MaTepuana;
OcHOBBI TepMOAHHAMUKA. BHYTpeHHss 3Heprus. PaboTa B TepmoanHamuke. KomimaecTBo TeuioThl. TemioeMKoCTs. 2
Ilepselii 3akoH TepMonMHAMUKH, €r0 IPUMEHEHUE K pa3IuuHbIMU npoueccaMu. M3onpoueccsl. M3otepmsl Ban-nep-
Baaibca.
CamocTtosTenbpHast paboTa 00yUJaronuXxcs: 2
PaboTa ¢ KOHCIIEKTOM TI0 TeME YPOKa.
CamocrosTenbHast paboTa 00ydJaroIXxcsi: 2
Odopmiienue otuera mo gaboparopHoit padore Ne6
[IpaxTrueckas padora Ne3: 2
Pemrenye npukiIaHbIX 3a/1a4 110 TEPMOJMHAMUKE.
CamocrosrensHast paboTa 00ydJaromXxcsi: 2
Pemienue 3a7a4 no TepMOJIMHAMUKH .
Copepxanne yaeOHOT0 MaTepuana;
Tema 2.4 OnekTpudeckuil 3apsA T OJEMEHTApHbIE 4YacTUIBl B3aUMOICHCTBHE 3apsbkeHHbIX Tel. 3akoH Kynona. 2
OcHOBBI Onekrpuueckoe 1oJie. [I0CTOSHHBIN AIEeKTPUUECKUH TOK. DINEKTPUUECKHH TOK B Pa3JIMYHbIX Cpejax.
anekTpoauHamMuku. | [Ipaxkrnueckas pabora Ned: 4
PerieHne pacueTHBIX 3a/1a4 HA TEIUIOBOM dPPEKT peakiuu
Tema 2.5 Coneprxanue y4eOHOrO MaTepuania: 2

KoJjie0anus u BOJHBI.

MexaHn4YecKHe KOJICOaHUsI K BOJIHBI. HCpI/IO,Z[, JacToTa M aMILIATyHa KoJiebaHui. MexaHW4YeCKHE BOJIHBI U MX BHJIBL.
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3BYKOBBIC BOJIHBL. YJBTPa3BYKOBBIE BOJIHBL. YIBTPa3BYK M €ro HCHOJb30BAaHHE B MEAMLUHE U TEXHHUKE.
OneKTpoMarHuTHbIE KojeOaHus 1 BOJMHBI. CBETOBBIC BOJIHBI. Pa3BHTHE NpEnCTaBICHUH O MPHPOAE CBETA. 3aKOHBI
OTpaKEHUsI U IpeJIOMJICHHS CBeTa. JIMH3BL

CamocrosrenbHas paboTa 00ydJarOMmuXCs:
Ilo pemenuto 3a1a4 .

Tema 2.6
DJ1eMeHThbI
KBaHTOBOW (pu3ukn

Coneprxanne yqeOHOTO MaTepHraa:

KBanrtoBbie cBoiicTBa cBeTa. KBaHTOBas rumoresa [lnanka. dotosnekTpudeckuii 3pdekr. duszuka atoma. Monenu
ctpoenusi atoma. OmbiT Pesepdopna. ®dusmka aToMHOro sijpa M 3yneMEHTapHbIX udacTul. CocTaB M CTpOEHHE
ATOMHOTO siipa. PagnoakTBHOCTh. PaoakTHBHbIE U3IYYEHHSI U UX BO3JIEHCTBHUE HA )KUBBIE OPTAHU3MBL.

[paktraeckas padora Ne5:
Pewmenue 3anauu ¥ ynpaxHEHUi 110 BCEM MPOMIEHHBIM TEMaM.
ITonBenenne NTOTOB ,BBICTABICHIE HTOTOBOH OLICHKH IO (pHU3HKE .

Paznean 3

Buojorus

Tema 3.1 Coneprxanue yu4eOHOro MaTepHaa:

EI/IOJIOI"I:IH- KuBas mpupoma, kak OOBEKT HU3ydeHHsS OWONOTHMH. METOIBl HCCIICIOBAaHUS >KUBOH MTpPHUPOABI B OHOJOTHH.

COBOKYNHOCTBb HayK
0 :KMBOI pupoje

OnpenencHue KU3HU ( C IPUBJICYCHUEM MaTepyaia U3 pa3aeioB GU3UKK U XUMHHU). YPOBHH OPTaHU3AIHH KU3HH

CamocrosTenbHast paboTa 00y4JaroIIXCsi:
PaboTa ¢ yueOHHKOM IO TEME ypoKa

Tema 3.2
Kierka
Tema 3.2.1
Knerka- ocHOBHast
CTPYKTYpPHO-
pyHKuMOHANbHAS
eIMHUIA

Coneprxanue yaeOHOTO MaTepuana:

Ucropust uydenust kiaetkd. OCHOBaHHbBIC IOJIOKEHUS KIETOUHBIA Teopuu. KieTka-cTpykTypHO-(hyHKIMOHATIbHASL
(amemenTapHas) equuuna >xu3HU. CTpoeHme KIETKH. [IpoKapnoThl M ayKapHOThI- HU3KHE M BBICIINE KIIETOYHbIC
opraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KIETKH 3yKapHoT. IloBepxHOocTHBIIN anmapar. CxeMaTHYHOE
OTHCaHHE J>KUAKOCTHO-MO3aWYHOM MOJAEIHM KIETOYHBIX MeMOpaH. lluTomnasma- BHYTpeHHSSI cpefa KIIETKH,
opraHounsi(opranemsl). Kierounoe snupo. DyHKnuM —sapa: XpaHEHHE, BOCIPOM3BEJEHHE M Iepenada
HacJIeJCTBEHHOW MH()OPMALUH, PeTyJsIus XMMHUYECKOH aKTUBHOCTH KJIETKH. CTpyKTypa M (PyHKIHMH XPOMOCOM.
AyTacoMBI U TIOJIOBBIE XPOMOCOMEBI. AYTOCOMBI H ITOJIOBBIE XPOMOCOMBEI.

Tema 3.2.2
Crpoenue
HYKJICOTH/I0B U
CTPYKTYpa
MOJIMKJIETOYHBIX
ueneii IHK u PHK,
AT®. Bupycsl
O0axkTepum.

Copepxanne yueOHOr0 MaTepuana;

MarepuanabHOE €IUHCTBO OKPY’KaroOIEro MUPa U XMMHUYECKHH COCTaB HBBIX KJIETOK OpraHn3MoB. bruonorndeckoe
3HaUeHHE XMMHYECKHe dieMeHTOB. Heopranudeckue BelectTBa B cocTaBe KieTku. Poib Boxbl. Kak pacTBoputess u
OCHOBHOTI'O KOMIIOHEHTa BHYTpPEHHEW cpenbl opranusmax. HeopraHudeckue HMOHbBI. YTIIEBOJbI, JUIHUIbI B KIETKE.
Crpykrypa u Ouosorndeckne (yHKIMH OEIKOB. AMHHOKHCIOTHI-MOHOMEpPHI OenkoB. CTpoeHHE HYKJIEOTHIOB H
cTpyktypa nonunykineotuaubix neneit JJHK, PHK nu A®DT. Bupycsl u OGaktepuodaru. HeknerouHoe crpoeHue,
KM3HEHHBI LUK €ro 3aBUCHMOCTh OT KJIETOYHBIX (OPM JKM3HH. BUpychl- B030yauTenu HH(EKIHOHHBIX
3abosieBaHni; moHsATHE 00 OHKOBHMpycaX. Bupyc mmmyHonmepuunmrta yenoseka (BUY). Ilpodmmakruka BUY-
HHEKITHH.

CamocrosrenbHas paboTa 00ydJaromuxcs:
Pabota c KOHCIIEKTOM M y4eOHHKOM IO JIAHHOW TeMe

Tema 3.3
Opranusmsl
Tema 3.3.1
OpraHu3m- e1nHoe
neJjioe, MHOroodpasue
OpraHu3MoB

Copneprxanue yueOHOrO MaTepHaia:

OpranmMm- equHOoe 1es0e. MHOT0OOpasne oprann3MoB. OOMEH BEIIECTBOM U YHEPTUH C OKpYIKaroIei cpenoi, Kak
¢ He0OXOIMMOE YCIIOBHE CYIIECTBOBAHUS KHBBIX cucTeMa. CIIOCOOHOCTD K CAaMOIIPOM3BEICHUIO - OJIHA U3 OCHOBHBIX
0coOCHHOCTEW >XHMBBIX OpraHM3MoB. JleneHue KIEeTKHM- OCHOBa pOCTa, PAa3BUTHS W Pa3MHOXKEHHS OpPraHU3MOB.
becronoe pasmuoxxenue. IlomoBoi mporecc W mMosioBoe pasmHokeHue. OmiogorBoperue. Ero Omomormdeckoe
3HAUCHHE.

CamocrosrenbHasi paboTa 00y4YarOMIUXCS:
CocraBlieHHe JIOKJIaaa, 1oa00p MHMOpMaLUU

IIpakTrueckas padora Nel:
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I/I3yquI/Ie HpI/ICHOCOGJ'IeHHOCTI/I OpraHu3MOB K Cpeac oOHTaHUSL.

Tema 3.3.2
HNuapnBuayanbHoe,
IMOpPHOHAJIbHOE U

NMOCTIMOpPHOHATbHOE
pa3BuTHe.
HacjencTBeHHOCTD U
M3MEHYHUBOCTD.
I'eneTnka n
ceJIeKImsl.

Coneprxanne yd4eOHOTO MaTepHaia:

[onstue 00 MHIMBUAYATHFHOM (OHTOTEHE3e). DMOPUOHANBHOM (3MOPHUOreHe3) U MOCTIMOPHOHATLHOM Pa3BHUTHH.
WNupuBuayansHOE pa3BUTHE YEIIOBEKA €ro BO3MOXHBIC HapymieHus. OOIIue MpeCTaBICHHUS O HACICICTBCHHOCTH U
M3MEHYMBOCTH. ['eHeTHyecKass TEPMHHOJIOTHS W CHMBOJHKA. 3aKOHOMEPHOCTH HaciemoBaHws. HacnmemoBanme
MpU3HAKOB y 4YenioBeka. [lomoBbie Xxpomocombl. CLEIUICHHE C TOJOM HacleaoBaHue. HaciencTBeHHbIC 0O0JE3HH
YeNoBeKa, X MPUHIUIEI U mpoduiaktuka. COBpeMeHHbBIC MpPEACTaBICHUS O TeHe u reHome. [Ipeamer, 3amauu u
MeTobl ceyekinu. Yuenue H.M. BaBuiioBa o cenexuun.

CamocrosrenbHa paboTa 00yJaromuXxcs:
[ToaroroBka I0KJIaJIOB IO TEME.

[pakTraeckas padora Ne2:
BrisiBIcHHE H3MEHUYHMBOCTH Y 000 OQHOr0 BUA.

Tema 3.4 Bun.
JBOJIIOIHOHHAS
Teopus U ee PoJib B
¢opmupoBanun
€CTeCTBEHHOHAY4YHOi
KAPTUHBI MHUpA.
IIpoucxoxnenue
JKHU3HHU HA 3eMJIe.

Coneprxanue y4eOHOrO MaTepHuaa:

DBOITIOIUOHHAS] TCOPHSI U €€ POJIb B (JOPMHUPOBAHHH COBPEMECHHOW €CTECTBCHHOHAYYHOW KapTHUHBI Mupa. Bu, ero
kputepuu. llonmynauus, Kak CTPYKTypHas e€OUHHMLIA BHUAA U HBoMoUMHU. CHHTETHMYECKas TEOpHUs SBOJIOLUU.
JBWoKyIue Cuibl JBOJIONMKM B COOTBETCTBMHM C CHHTeTHUeckod Teopueit sBomonmu (CTDI). [enernyeckue
3aKOHOMEPHOCTH 3BOJIFOLIIMOHHOTO Tpoiiecca. Pe3ympTathl 3Bomionuu. CoxpaHeHHE MHOT000pa3us BHIOB, Kak
OCHOBa ycToW4mBOrO pa3ButHi Ouochepsl. [IpwamHBI BRIMHpaHUS BUIOB. buomormdeckuii mporecc
ouosornueckuii perpecc. ['MIOTE3bl MPOUCXOKACHUS JKU3HU. YCJIOKHECHHE JKUBBIX OPraHM3MOB Ha 3emiic B
MpoLIeCCe DBOJIONUU. AHTPONOT€HEe3 U €ro 3aKOHOMEpPHOCTH. JloKa3aTenbCTBO POJNCTBA YEJIOBEKa C
MJICKOMTUTAIONINMH JKHBOTHBIMU. JKOJOTHYECKHe (DaKTOphl AaHTPOIOTCHE3a: YCIOKHEHHE —IOMYJAIHOHHON
CTPYKTYpbl BUJA, W3rOTOBJICHUWE OpPYAUN TpyAa, MEPEXOJl OT PACTUTENbHOTO K CMEIICHHOMY THUIIy ILITaMIIOB,
HCTONb30BaHUE OTHs. llosiBIEeHHME MBICIUTEIbHON JEATEeIbHOCTH W ujieHopas3denbHou peud. [IpoucxoxneHue
4YEJIOBEUECKUX pac.

CamocrosrenbHas paboTa 00ydJaromXcst:
[oxroToBka K mpakTuieckoii padbore Ne3

[pakTraeckas padora Ne3:
AHanM3 ¥ olleHKa pa3IMYHbIX TUIIOTE3 MPOUCXOKICHHS )KU3HH

Tema 3.5
Jkocucrema.
IKoJ10rus KaK
HAyKa: y4eHue 00

Conepxanre yueOHOT0 MaTepuana;

[Ipenmer u 3a7a9u 3KOJOTHA: yUeHHE 00 HKOIIOTHUECKUX (pakTopaxX. YdeHHe 0 co0o0IecTBaX OpraHu3MOB, YICHUE O
ouocdepa. Dxonormyeckre (PakTOpel, OCOOCHHOCTH HX B3aUMOJCHCTBHUS, DKOJOTHMUYECKas XapaKTEPHCTHKA BHUJA.
[Tonste 06 skonormueckux cucreMax. llemn muTanus, TpodUYecKHUe YPOBHU. BHOTEOIEHO3, KaK SKOCHUCTEMA.
BuoneHo3 u OMOTOK, Kak KOMITOHEHTHI OwWoreoneHo3a. brmocdepa- rmobanpHas 3kocucreMa. Yuenwme B.U.
Bepnasckoro o 6mocdepe. Ponb )kuBBIX opraHmn3MoB B 6uocdepe. bruomacca. buomorndeckuii KpyroBopor.

CamocrositenbHast paboTa 00y4JaroIuX:

IKO0JIOTHYEeCKHX Pabota c KOHCIIEKTa 110 NOATOTOBKE K IMpaKTHYecKoii padore Ned
dakropax, IMpakTnyeckas pabora Ne4:
coobuiecTna CocTaBienue neneil IUTaHKUs U SKOJOTHYECKUX NMPaMHEL
OPraHm3MoB, .
S ————— CamocrosiTenbHast paboTa 00ydJaromux:
CHCTeMax, yueHHe 0 PaboTa ¢ KOHCIIEKTOM HOATOTOBKE K MpakTHUecKor padore NeS
6uocdepe. [TpakTudeckas padora Ne5:
PelieHre 3a1a4 ¢ 9KOJIOTHYECKHUM COJIepKaHHEM.
CamocrosrenbHas paboTa 00ydJaromux:
PaboTa 1o moAroToBKe JOKIAIOB M Ouocdepe.
Tema 3.6 Coneprxanue yueOHOr0 MaTepuaia:

CrpoeHnne u

OCHOBHEIE HanpaBJICHUA BO3ﬂ€I>iCTBPIH 4CJIOBCKa Ha 6I/IOC(1)€py. Ananusz u OLICHKa HOCJ'ICI[CTBI/Iﬁ CcOOCTBEHHOM
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Pa3sBUTHE Bcenennoii | JCATCIBHOCTHU B Opr)Ka}OIlIeﬁ cpeae, ria00aabHEIX SKOJOTHUYECKUX np06neM n nyTeﬁ HX PCIICHMS.

Hroro

173

JJ1s XapaKTepUCTHKH YPOBHS OCBOCHUS yUeOHOT0 MaTepHaja UCTIONb3YIOTCS CIEAYIOMNEe 0003HaAUCHHS:

1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHEee U3yYCHHBIX 0OBEKTOB, CBOICTB);

2. — penpONyKTUBHBIN (BBIMOIHEHHE ICATSIHLHOCTH IO 00pasIily, HHCTPYKIIMU WITH MOJT PYKOBOJICTBOM )

3. — IPOIYKTHBHBIN (IJTAHUPOBAHUE H CAMOCTOSITEIBHOE BHIMOIHEHHE ICATEILHOCTH, pEIIeHHE MPOOIEMHBIX 3371a4)
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCIUATIINHBI

3.1. TpeGoBaHusi K MHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHHYECKOMY
o0ecne4yeHnIo

Ayn.1206 Kabunet xumuun

Yyebnast me6ens Ha 30 OCaIOYHBIX MECT, pabodee MEeCTO MpernoaaBaTes, JOCKa
MeJoBas TPEXCEKUMOHHAs-1IT., mKad KHIKHBIM OIIT., MOJKa HaBecHas SIIT.,
CTeHJ HWH(POPMAIMOHHBIN- 1T, IUTaKaTHULIA-211IT., T[EPUOJUYECKass CcHUcTeMa
XUMHUYECKUX JJIEMEHTOB, TaOJHIla pacTBOPUMOCTH, pa3IaTOUYHBIA Marepuan C
KOHCHEKTAMU JIEKIUH, TaOIHIIaAMH, WJUTFOCTPALUASIMU, dbopmynamu,
WHCTPYKIIMOHHBIE KAPThl MPAKTHUUECKUX U JIA0OPATOPHBIX 3aHATHUM, MaTepHaIbl
TEKYIIEr0 KOHTPOJIS,, METOJAMYECKHE PEKOMEHAAUMU [0 PEUICHUIO0 3ajad.
Kommberorep  mpemopaBarenst  Pentium  ES5300; Ilpoektop SANYO ¢
MPOEKIIMOHHBIM 3KkpaHoM Media; IlepedeHb AMIIEH3UOHHOTO MPOrPAMMHOTO
obecrieuenus: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utoHs1 2020 1, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» utons
2020 1), 7-Zip (freeware).

Ayn.1204 JIaGopaTtopusi XUMUHU

OOopyioBaHHE M MaTepUAIbL IUCTUILIATOP, J1a0OpPaTOPHBIE MOMKU JJIi MBIThS
NOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXHMHUYECKHE BECHI, CYIIMUJIBHBIN MIKaQ,
MyQenbHasi Iedyb, IJIUTKU DSJIEKTPUYECKHUE, BOJAHbIE OaHu, pedpaKTOMETPHI,
CHEKTPO(HOTOMETPHI, (OTORIIEKTPOKOIOPUMETD, pH-MmeTpslI, AIEKTPOJBI
KOMOMHHMPOBAHHbIE, BUCKO3UMETPBI, TEPMOMETPBI, JCHCUMETpPHI, IITATHUBbI
byH3ena ¢ 3axuMaMu, IITAaTUBBI JJIs1 MANIETOK MEPHBIX, ITATUBBI IJIsi MPOOUPOK,
npoOUpKOJepkKATENH, TUIAHILETKN JUIsl KalelbHOI0 aHajin3a, IpOOKU PEe3NHOBLIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, IPUOOPHI ISl IOJTYyUYEHHUS T'a30B, (PUIBTPHI,
UHAMKATOpHas Oymara, pe3suHOBbIE TPYILH, IINATENH, JOKEeUKU (hapPopoBbie 1Jis
C)KUTaHUSI BEIIECTB, MHUKPOCKOIBI, CTEKJA IOKPOBHBbIE, TPYOKH CTEKJISHHBIE,
PE3MHOBBIE IIJIAHTH, MaKET XpOMOrpaduyecKoi KOJIOHKH.

Cron naGopatopHble- 12mT., BBITSDKKAa 2mr., TymO0a 20mr., mkad ams
JOKYMEHTAIMU U 000pyAOBaHMS SIIT., TOCKAa MENOBasi TPEXCEKIMOHHAas- 1 T

3.2. UudopmanmonHoe odecnevyeHne 00yueHust

Knuroo0ecneueHHOCTh

Bub6anorpadguyeckoe onucanne u3IaHUA OcHoBHasi/ Kom-po
(aBTOp, 3ar1aBMe, BU/, MECTO U IO/l M31aHMSA, | JONOJHUTEIbHAS K3 B Out 6..11 DJIEKTPOHHBI
KOJI. CTP. JUTepaTypa ) ‘| e pecypcsl
P) patyp CI6r3y | €PeYP
['yceiixanoB M. K. OCH ObC Opant

EcrecTBO3HaHUE: YUEOHUK U MIPAKTHUKYM JIJIs
CIIO / T'yceiixanoB M. K. — 8-e u3n., iep. u
non— Mocksa: FOpaiit, 2021-442c.

Otronkuit, I'. T1. OoCH 9Ob6C KOpaut
EcrecTBo3Hanue | YUeOHHUK U PAKTHKYM IS
CIIO / Otroukwnii I'. T1. ; mox pen. Kyspmenko
[".H. - -Mocksa : FOpaiir, 2021-380 ¢
(ITpodeccuonanbHoe 0Opa3oBaHue)

Bansuckuii, C. 1. oI O65C KOpant
EctecTBo3HaHue | YUeOHUK U MPAKTUKYM JJIs
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https://urait.ru/bcode/470065
https://urait.ru/bcode/471177
https://urait.ru/bcode/475028

CIIO / Bansiackwii C. M.-Mockaa : FOpaiir, 2021-
367 c.-(ITpodeccrnonanbroe 00pa3oBaHme)

EcrectBo3nanue: YueoHoe rmocodue mia CIIO /
Crpenbauk O. H— Mocksa: FOpaiit, 2019-223c.

JlaBpunenko, B. H. 01 O6C Opant
EcrectBo3nanue | Yueonuk mist CITO / mog pen.

JlaBpunenko B.H.-5-e u3z., nep. u gor-

-Mockaa : FOpaiit, 2021-462 ¢

Crpenpuuk O. H. 1011 DbC IOpaiit

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHU S YYEBHOU

JTUCLHUTIJIMHBI
KOHTpOJIL 41 OIICHKA PE3YJIbTATOB

OCBOCHUSA Y4YE€OHOH  JUCHUILIUHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHCCCC IMPOBCACHUA IIPAKTHYCCKHX
3aHHTHﬁ, TCCTUPOBAHUA, a TAKIKC BBITIOJITHCHHUA O6y‘IaI-OHlI/IMI/ICH HHAWBUAYAJIBbHBIX

3aJIaHAM.

Pe3yabTaTnl 00y4yeHus
(ocBOEHHBbIE YMEHHUsI, YCBOCHHbIE 3HAHUSA)

@opMbI U METO/IbI KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHHsI

Ymemp:
- aHAJIM3UPOBATH U MIPOTHO3UPOBATH

Tect
JKOJIOTUYECKNE MOCJIEACTBUS PA3IMYHBIX
BHUJIOB JESITECILHOCTH,
- UCTI0JIb30BaTh B PO ECCHOHATILHON
€ATEIILHOCTH MPEACTABICHUA O
I p Tect

B3aMMOCBSI3H OPTaHU3MOB U CPEIbI
00UTaHUS;

- co0mr01aTh B IpodeccroHaIbHON
JESATEIIBHOCTH PETJIaMeHTHI DKO-
JIOTUYECKOM 0€301aCHOCTH;

[ToBepounas paboTta, MUCEMEHHO.

- 0CO3HaBaTh B3aMMOCBS3b OPTaHU3MOB U
cpe/ibl 0OUTaHus;

YcTHBIN GpOoHTATBHBIN OITPOC.

- OIPENEIIATh YCIOBUS YCTOMYUBOTO
COCTOSIHUS SKOCHUCTEM U MTPUUHHBI
BO3HMKHOBEHHSI 3KOJIOTHYECKOTO KpU3HCa.

CamocrosiTenbHas paboTa
ITucemenHo.

3name:
- PUHITUIIBI B3aUMOCHCTBHS )KMBBIX
OpraHHU3MOB U CpPeJIbl OOUTAHHS;

YCTHBIN Onpoc Mo OuiIeTaM.

- 0COOCHHOCTH BBaHMOﬂeﬁCTBHH O6IH€CTBa
" IIPpHUpPOaAbl, OCHOBHBIC HCTOYHUKH
TCXHOI'CHHOI'O B03)1€I>'ICTBI/I$I Ha

OKPY’KaIOIIYIO CPEy;

Y CTHBIN UHIUBUAYIBHBIN OITPOC

- 00 yCJIOBUSIX YCTOMUYHUBOTO Pa3BUTHS
HKOCHUCTEM U BO3MOKHBIX TPUUMHAX
BO3HUKHOBEHHS IKOJIOTHYECKOTO KPU3HCA,;

Y CTHBIN UHIUBUAYIBHBIN OITPOC

- IPUHITUTIBI ¥ METOJIBI PAIMOHAIIBHOTO
MPUPOJIONIOIH30BAHUS;

TecT, IMCBMEHHO
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https://urait.ru/bcode/483424
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3408&TERM=%D0%A1%D1%82%D1%80%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA,%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/433520

- MCTOJbI 3KOJIOI'MYCCKOI'O

TecT, THCBMEHHO
pEeryJaupOBaHMS;

- IPUHLMIIBI pA3MENIEHUS] TPOU3BOACTB

Y CTHBIN OnpocC
Pa3JIMYHOTO THINA;

- OCHOBHBIC I'PYIIIIBI OTXOJ0B, UX

TecT, MMCBMEHHO
HMCTOYHUKH M MacITaObl 00pa30BaHUs;

- IIOHATHUC U IIPUHIOUIIBI MOHUTOPHUHTA

. TecT, TUCEMEHHO
OKpY’KaroIen Cpeibl;

- IPABOBBIE U COLIMAIBHBIE BOIIPOCHI
IIPUPOIOIIOIB30BAHUS U IKOJIOTUYECKON YcTHBIN 0npoc
0e30ITacCHOCTH;

- IPUHIIATIBI ¥ TIPABHJIA MEKYHAPOTHOTO
COTPYJHUYECTBA B 00JACTH
IIPUPOIOTIONH30BAHUS M OXPAHBI
OKPYXaIOIEH Cpeibl;

Y CTHBIN UHIUBUAYTBHBIN OITPOC

- IPUPOJOPECYPCHBIN MOTEHIAAIT

N N VY CTHBIN MHAUBUIYAIbHBIN
Poccuiickon @enepannu; Ay

- OXpaHsieMbl€ IPUPOJHBIE TEPPUTOPHH; Y CTHBIN MHIUBUAYATBHBIN OITPOC

- IPABOBBIE BOMPOCHI AKOJOTUYECKON

VYcrHbIl GpOHTANBHBIN
0e301acCHOCTH;

- 00 3KOJIOTMYECKUX MPUHIUIIAX

VYcTHbIN GpOHTATBHBIHN
pPalMOHAJILHOTO TPUPOAONOJIH30BAHUS;

- 3ad49U U OCJIN ITPUPOAOOXPAHHBIX
OpraHOB YIIPABJICHHA WM HAA30P4A.

IluceMeHHBIN TECT

5. OCOBEHHOCTH OCBOEHHUSA JUCHUIUIMHBI IS
WHBAJIUJIOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMM
3JIOPOBbSI

OOyueHue oOyd4aroUIMXcsi C OrPaHUYEHHBIMU BO3MOXHOCTSIMH 370pPOBBS
Opu HEOOXOIMMOCTH OCYLIECTBIISIETCA Ha OCHOBE aJalTHUPOBaHHOM pabouei
OporpaMMbl  C  KCMOJb30BAaHUEM  CIELMAJIbHBIX  METOJOB  OOy4YyeHUs U
TUIAKTUYECKUX  MaTepualioB, COCTaBJICHHBIX C  Y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHUS, WHIAUBUAYAIbHBIX BO3MOYKHOCTEH M COCTOSTHUS
3JI0POBbsI TAKWUX 00yUaromuxcs (00yJaromierocs).

B mensx ocBoeHuss ydyeOHOM mporpamMmbl JUCLUIUIMHBI HHBAIWIAMHU U
JUIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi Kb uT obecneunBaer:

IUIS MHBAJIHMIIOB M JIMII C OTPAHUYCHHBIMHU BO3MOXKHOCTSMH 3I0POBBS TIO
3pEHUI0: pa3MeIleHNe B JOCTYIHBIX A 00ydYaromInuXcsl, SBISIOMUXCS CIICTIBIMU
Wi cnaboBUASIIMMU, MECTaX W B QJaNTHPOBAHHON QopMe CHpaBOYHOMN
uHPOpMAIlMU O pACHUCAaHWM Y4YEOHBIX 3aHATHUN; TPUCYTCTBHE aCCHCTEHTA,
OKa3bIBAIOIIETO oOyuatromemMycst HEOOXONUMYIO TIOMOIIIb; BBIITYCK
aIbTePHATUBHBIX (HOPMATOB METOIWYECKUX MaTepuaioB (KPYHMHBIA MIPUPT WIH
aynohanel);
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JUIS MHBAJIMJIOB WM JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 370POBbBS IO
CITyXY: HAJISKAIIMMH 3BYKOBBIMHU CPEACTBAMHU BOCIIPOU3BEICHHE HHPOPMAIINH;

IUIE WHBAJTUIOB W JIMI[ C OrPAaHMYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS,
UMEIOLINX  HApyIICHWs  OMOPHO-ABUTATENFHOTO  ammapaTa:  BO3MOXHOCTb
OecTpensaTCTBEHHOTO TOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIICHUS, TyaJeTHBIC
KOMHATBHI U IPYTHE MOMEIICHHS, a TAK)Ke MPEObIBAaHNE B YKA3aHHBIX TTOMEIICHUSX.

ObpazoBanue 00y4yaroUUXCcs ¢ OTPAHUYEHHBIMA BO3MOXKHOCTSIMHU 370POBbSI
MOJKET OBITh OPTaHW30BAaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOIIMMHUCA, TaK U B
OTJENBHBIX TPYTMIaxX WIHA B OTICIHHBIX OpraHU3aIUAX.
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