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1. MACIHOPT IPOI'PAMMBbI YYEBHOM JUCHUITINHBI
EcTecTBO3HAHME

1.1. O6sa1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI  SIBJSIETCSI  YacTbl0O  OCHOBHOM
00pa30BaTeNbHOM MPOTPAMMBI TOJATOTOBKM CHEIMAIMCTOB CPEAHETO 3BEHA B
cootBerctBUM ¢ PI'OC 1o cneumanmpHocty CIIO 38.02.01 DOkoHoOMuKa
Oyxrantepckuid yder (MO OTpaciiiM), YKPYHHEHHas TpyIIa CIEHHAIbHOCTEN
38.00.00 DxoHOMHKA U YIIpaBJIECHUE.

1.2. MecTo y4eOHOIl AMCUMILVIMHBI B CTPYKType OCHOBHOW 00pa3oBaTesIbHOI
IPOrpaMMbl MOATOTOBKH CHELHAIMCTOB CPEeIHEro 3BeHa . JUCHHUILUIMHA BXOJUT B
o01ieo0pa3oBaTenbHbIN UK «ba30BbIe MUCIUTUTUHBI.

1.3. Heau u 3amauM y4eOHOIl JMCHMILUIMHBI — TPeOOBaHUA K pe3yJjbTaTam
OCBOCHUSA YUYeOHOM TMCIUTIIUHDI:

TpeboBaHus K MPEAMETHBIM pe3yJibTaTaM OCBOCHUSI MHTEIPUPOBAHHOTO YUEOHOTO
npeamera «EctecTBo3HaHNE) TOJKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH  MPEJACTABICHUH O  IEJIOCTHOM  COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHE MHPA, O IPUPOJIC KaK €AUHOU 1IETOCTHON cUcTeME,
O B3aMMOCBSI3H YEJIOBEKa, MPUPOJIbl U OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTadax Bcenennoii;

2) BiIaJieHHE 3HAHUAMH O HauOOJee BaXXHBIX OTKPBITUSX M JOCTIKCHUSX B
00JIaCTH €CTECTBO3HAHUS, MOBIIUSBIINX HA SBOIIOIUIO TPEJICTABIICHUN O IPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

3) chopmMupoBaHHOCTH yMEHHUS MNPUMEHSATH €CTECTBEHHOHAYYHBIC 3HAHUS JUIS
OOBSCHEHUS OKPYKAIOIIMX SIBIICHUW, COXpPaHEHUS 37I0pOBbs, OOeCTIeUeHUs
0€30MaCHOCTU  JKU3HEJEATEIIBHOCTH, OEpEeKHOTO OTHOIIEHUS K MPUPOJIE,
pallMOHAJILHOTO TPUPOJIONOIH30BAHMS, @ TAKXKE BBITIOJHEHUSI POJIM TPaMOTHOIO
NOTpeOuTENS;

4) chopMUPOBAHHOCTH MPEJICTABICHUN O HAYYHOM METOIE MO3HAHUS MPUPOBI U
CpEICTBax M3YUYCHHS MEramupa, MakKpoMHpa U MUKPOMHPA; BIIAJICHUE TTPUEMaMHU
€CTECTBEHHOHAYYHBIX  HAOJIOJEHUN, ONBITOB  HMCCJIEAOBAaHUW U  OIICHKH
JIOCTOBEPHOCTH TOJTYYEHHBIX PE3YJIHTaTOB;

5) BiajeHUE TOHATHIHBIM AalapaToM €CTECTBEHHBIX HAyK, MO3BOJSIONINM
MO3HABaTh MUP, Y4aCTBOBATh B JUCKYCCHUSX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh  pPA3IMYHbIE  HMCTOYHUKA  WHGOOpPMAIMU i TOJATOTOBKH
COOCTBEHHBIX pabOT, KPUTHUECKH OTHOCUTHCA K coobmmenusM CMMU, conmepxanium
HAY4YHYI0 HH()OpMAIHIO;

6) chOpMHUPOBAHHOCTh YMEHUW MOHUMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO
3HaHUS I8 KaXJOro 4YeJOoBeKa, HE3aBUCUMO OT €ro mnpodeccuoHaTbHON
JEATEeIIbHOCTH, pa3iudaTh (PaKkThl U OLIEHKU, CPAaBHUBATH OIICHOYHBIC BBIBOJIBI,
BUJIETh UX CBS3b C KPUTEPHUSMU OILICHOK U CBS3b KPUTEPHUEB C OMNPEIICICHHOU
CHUCTEMOU IIEHHOCTEH.



Copnepxanne mnporpaMMmsl  «EcTecTBO3HaHME» HAIPaBICHO Ha JOCTHXKCHHE
CHENYIOIINX LIEJEH:

— OCBOCHME 3HAaHUU O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHE MUpa U
METO/IaX €CTECTBEHHBIX HAYK; 3HAKOMCTBO C HanOoJiee BaKHBIMHU UJIEIMH U
JOCTH)KEHHUSIMU €CTECTBO3HAHMSI, OKa3aBIIMMH OIPEACIISIONIEe BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

— OBJIQJICHHUE YMEHHUSIMHU IPUMEHATH IOJIyYE€HHBbIE 3HaHUS N1 OOBSCHEHUS
SIBJICHUN OKPYKaIOILEro Mupa, BOCIIPUATHS uH(popMaluu
€CTECTBEHHOHAYYHOTO0 U CHELHMAIBHOTO (IpOo(hecCHOHATBHO 3HAYUMOTO)
cozepxxanus, nomydyaeMor u3 CMU, pecypcoB MHTepHETa, cliennanbHON U
HAayYHO-TIOMYJISIPHOW  JIMTEPATypbl;  pa3BUTUE  HMHTEIUIEKTYyaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEH M KPUTHUUYECKOTO MBIIUICHUS B XOZ€ MPOBEACHUS
INPOCTEHMIINX  MCCICAOBAaHWM, AaHaIu3a  SBICHUW, BOCHPHUATHA U
UHTEPIIPETALNN €CTECTBEHHOHAYYHOU NH(OPMALINY;

— BOCIHTaHUE YOEKJIEHHOCTU B BO3MOYKHOCTHU MO3HAHUS 3aKOHOB MPUPOJBI U
UCIIOJIb30BAHUSI  JIOCTMOKEHUMM  €CTECTBEHHBIX HAyK JUI  Pa3BUTHUSA
LMBUJIM3ALMY U ITOBBIIICHUS KAYECTBA KU3HU;

— NPUMEHEHUE  E€CTECTBEHHOHAYYHBIX 3HaHUHM B  NIpodeccCHOHaTbHOU
NEATEILHOCTH W IIOBCEIHEBHOM JKHW3HU JJII OOecIieueHHsT Oe30IIacHOCTH
KU3HEIEATEIbHOCTH; IPaMOTHOTO  HKCIOJIb30BaHUsA COBPEMEHHBIX
TEXHOJIOTHUIA; OXPaHbI 3J0POBbs, OKPYKAIOIIEH CPEBI.

OcBoeHue conaepxaHusi y4deOHOW aucuuiuinHbl «EcTecTBo3Hanue»
oOecreynuBaeT JTIOCTHKEHUE CTYACHTaMHU CIEAYIONIUX PE3yIbTaTOB:

* TUYHOCMHBIX:

— YCTOWYMBBIM HMHTEpPEC K MCTOPUU U JOCTHIXKEHHUSIM B oOyactu
€CTECTBEHHBIX HayK, UYBCTBO TOPJIOCTH 3a POCCUNCKHE €CTECTBEHHBIC HAYKH;

— TOTOBHOCTh K  TMPOJOJDKCHHIO  00pa3oBaHHUs, IOBBIIICHUIO
KBaMpUKauu B HU30paHHOW  TIpopeccCHOHANbHOW  JACATEIBHOCTH  C
HCIIOJIb30BaHNEM 3HAHUH B 00J1aCTH €CTECTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETEHIIUM B 00JacTu
€CTECTBEHHBIX HAyK IS 4YeJIOBeKa M OOIlEeCTBa, YMEHHUE MCMIOJIb30BaTh
TEXHOJIOTUYECKHUE IOCTHKECHUSI B 00JacTU (DU3UKU, XUMUHU, OWUOJIOTUHU IS
MOBBIIICHUSI COOCTBEHHOT'O WHTEIJICKTYaJlbHOTO pPa3BUTHUSI B BbIOpaHHOU
po¢eCCUOHATILHOU JeSITeIbHOCTH;

— yMEHHE TPOAHAIM3UPOBATHL TEXHOICHHBIC TIOCIECACTBUS ISt
OKpY>Karoliei cpejibl, ObITOBOI U TPOU3BOJCTBEHHON JIEATEILHOCTH YSJIOBEKA,

— TOTOBHOCTh CaMOCTOSITEIIbHO JIOOBIBATh HOBBIE JIJIsl CE€0sI €CTECTBEHHO-
HAay4HbI€ 3HAHUS C HUCHOJb30BAHUEM JJII 3TOr0 JOCTYIHBIX HCTOYHUKOB
nHbOpMaIuH;

— yYMEHHE YOpaBJiATh CBOEM TMO3HABATEIbHOW JI€ATEIbHOCTHIO,
MMPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEJICKTYaJIbHOTO PA3BUTHS;

— YMEHHE BBICTPAUBATh KOHCTPYKTUBHBIC B3aHMOOTHOIIICHHUS B KOMaH e
10 PEIICHUI0 OOIIUX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUSI;

° MemanpeomMemHbIxX:



—  OBJIAJACHME YMEHMSMU W  HABbIKAMU  PA3JIMYHBIX  BHUJIOB
ITI03HABATEIILHOW AEATENBHOCTH I U3YUYEHHS PAa3HBIX CTOPOH OKPYIKAIOIIErO
€CTECTBEHHOI'0 MUPa;

— MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOIEHUS, HAYYHOTO
AKCIIEPUMEHTA) Ul M3Y4YEHHUs PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, C KOTOPHIMM BO3HHUKAET HEOOXOJIUMOCTH CTAJIKUBATHCS B
npodeccuoHanbHoM chepe;

— YMEHHE OMNpeAessATh I[edd W 3aJayd  JeSITeJIbHOCTHU, BBIOMpPATH
CpelCTBa ISl UX TOCTUKEHUS HA IPAKTHUKE;

— YMEHHE HCIOJIb30BaTh pPAa3JIWYHbIE MCTOYHUKH JJs IIOJyYECHUS
€CTECTBEHHO-HAYyYHOU HH(OpMAIlMU U OIICHUBATH €€ JOCTOBEPHOCTH A
JIOCTWIKEHUSI IOCTABIICHHBIX LIEJIEN U 3a]1a4;

* nPpEeOMemHbIX:

— cOpMHPOBAHHOCTh TMPEACTABICHUNH O IIEJIOCTHOW COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KAapTUHE MHpa, NOPUPOJAE KaK E€IUHOM ILEIOCTHOU
CHUCTEME, B3aMMOCBSA3M YEJOBEKA, MPUPOAbl U OOIIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MacmTabax BceneHHoit;

— BJIaJICHUE 3HAHUSIMHU O HanOO0Je€ BAXKHBIX OTKPBITUIX U JOCTHUKCHUSIX
B 00JIACTH €CTECTBO3HAHHUS, MOBIMABIIMX Ha 3BOJIOLHIO MPEICTABICHUU O
MpUPOJEC, HA PA3BUTUE TEXHUKU U TEXHOJIOTUM;

— c(hOpPMHUPOBAHHOCTh YMEHHUS TIPUMEHSITH E€CTECTBEHHO-HAYYHbIC
3HAHUSL IS OOBSICHEHUS OKPYKAIONIUX SIBJICHUN, COXPAHEHUS 3J0pPOBbBS,
obecrieueHUs1 OE30MacCHOCTHU JKU3HEACATEIIbHOCTH, OEpPEeKHOr0 OTHOILIEHUS K
MIPUPOAE, PALMOHATIBHOIO MPUPOAOIIOIb30BAHUS, & TAK)KE BBIINOJIHEHUS POJIU
rPaMOTHOTO HOTPEOUTEIS;

— chOPMHUPOBAHHOCTH TPEJICTABICHUM O HAYYHOM METOJE MO3HAHUS
NPpUPOALl M CPEJACTBAX M3YUYEHHUSI MeEraMupa, MaKpoMHUpa U MHUKPOMHPA;
BJIaJICHHWE MpPUEMaMH  E€CTECTBEHHO-HAay4YHbIX  HAOJIIOJIEHUH,  OIBITOB,
HCCIIEOBAHUM M OLIEHKHU JOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTATOB;

—  BJaJICHUE  TIOHSTUWHBIM  anmnapaTtoM  €CTECTBEHHBIX  Hayk,
MO3BOJISIIOIIMM [MO3HABATh MUpP, YYAaCTBOBATh B JIUCKYCCHUSIX MO €CTECTBEHHO-
HAy4YHBIM BOIIPOCAM, HUCIOJIb30BaTh Pa3INUHbIe UICTOYHUKU WHPOpMALIUU IS
MOJITOTOBKU COOCTBEHHBIX PAOOT, KPUTHUUYECKU OTHOCUTHCS K COOOIICHUSM
CMMU, coxeprkaimuM HAyIHYIO WHGOPMAIINIO;

— ¢hOpMHUPOBAHHOCTh YMEHHN NOHUMATh 3HAYUMOCTH E€CTECTBEHHO-
HAy4YHOrO 3HAHUA ISl  KaXJOro 4YeloBeKa HE3aBUCUMO OT  €ro
npodeccuoHanbHON JESITEeTbHOCTH, pa3inyarh (aKThl U OLIEHKHU, CPABHUBATH
OLICHOYHBIE BBIBOJABI, BHUJIETh HX CBSI3b C KPUTEPUSAMH OLIEHOK U CBS3b
KPUTEPUEB C OINPEACIEHHON CUCTEMON LIEHHOCTEM.

B pesynbraTe ocBoeHMs] y4eOHOW JUCHUIUIMHBI O0yYaroUIMiCsl JOKEH
YMeTh:
- aHaNU3MpPOBaTh U MPOTHO3UPOBATH SKOJOTUYECKUE MOCIEICTBUS Pa3TUUHBIX
BUJIOB JACSTEIbHOCTH;



-  HUCHOJIb30BaTh B MPO(PECCHOHANILHON JEATENBHOCTU TMPEACTaBICHUS O
B3aMMOCBSI3M OPTAHU3MOB U CPEJIbI OOUTAHUS;

- coOmomaTh B MPOQECCHOHAIBHON AESITEILHOCTH PETIaMEHTBI AKOJOTHYECKON
0e30macHOCTH;

- 0CO3HaBaTh B3aMMOCBS3b OPraHU3MOB U CPEJIbl OOUTAHUS;

- ONpEeAeNsATh YCIOBHSL YCTOMYMBOTO COCTOSHUSL SKOCUCTEM U IPUYHHBI
BO3HUKHOBEHUS KOJOTUYECKOTO KPU3HCa.

3HATD!

- IPUHIUIIBI B3aUMOJICHCTBHUS )KUBBIX OPIraHU3MOB U CpeJibl OOUTaHMUS;

- 0COOCHHOCTU B3aMMOJCHCTBHUSL 00IlECTBA M MPUPOJbI, OCHOBHBIE HCTOUYHUKH
TEXHOT€HHOTO BO3/ICMCTBHS HA OKPYKAIOIIYIO CPELY;

- 00 YCJOBHUSIX YCTOWYMBOIO pa3BUTHUS SKOCHCTEM M BO3MOXKHBIX NpPUYHHAX
BO3HUKHOBEHUS 3KOJIOTMYECKOTO KPU3HCA;

- IPUHLMIBI U METOJIbl PAHOHAIBHOTO MPHUPOIOIOTIBb30BAHUS;

- METOJIbI SKOJIOTUYECKOTO PETYIUPOBAHMUS;

- IPUHLMIBI pa3MENIEHUS] TPOU3BOACTB PA3JIUYHOIO THUIIA;

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

- IOHATHE W MPUHILIUIIBI MOHUTOPHUHTA OKPYKAIOIIEH CPEBI;

- NPaBOBBIE M COLMAJIBHBIE BOMPOCHI MPUPOJOINOIB30BAHUS W SKOJOTHYECKOU
0e301acHOCTH;

- TPUHIMUIOBL M TpaBWIa MEXKIYHAPOJHOTO COTPYIAHHUYECTBA B OO0JACTH
IIPUPOAONIONIB30BAHNS U OXPAHBI OKPYKAIOIIEN CPEJIBL;

- IPUPOJOpECYPCHBIN noTeHunan Poccuiickoin @enepannu;

- OXpaHsieMbI€ IPUPOJIHBIE TEPPUTOPUH;

- PABOBBIE BOMPOCHI SKOJIOTUYECKON O€30MaCHOCTH;

- 00 DKOJIOTMUECKUX MPUHIUTIAX PAlMOHATBHOTO MPUPOIOTIOIE30BAHUS;

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

1.4. PekomeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPamMMbl y4eOHOM

JUCHUITAHBI

MaKCcUMaJbHOU yueOHON Harpy3ku oOydatomierocs 108 yacos, B Tom uuncie:
00s13aTeNPHON ayAUTOPHOM YyUeOHOW Harpy3ku oOydaromierocs 108 dacos

2. CTPYKTYPA M COJEP)KAHUE YUYEBHOM JUCHOUATIIMHBI
2.1. O0bem yueOHOH JUCHUNIMHBI U BUbI YU4eOHOH padoThl

Bupx yueOHoi1 padoThI Oovem
uacos
MaxkcumasnbHasi yueOHasi HATpy3Ka (Bcero) 108
Oo0s13aTeIbHAS AYAUTOPHAS y4eOHAasi HArpy3Ka (Bcero) 108
B TOM YHCJIE:
nabopaTopHbIe pabOTHI 28
MPAKTUYECKUE 3aHSITHUS 22
KOHTPOJIbHBIE pabOThI -




KypcoBas pabota (IpoekT) (eciu npedycmompeno) -

CamocTosiTeIbHAsi padoTa odyuaromerocsi (Bcero) 0

B TOM 4YHCJIC.

camMocTosiTeNlbHass paboTta Haa KypcoBod paboToi -
(IpoeKTOM) (eciu npedycmompeHro)

HUmoeosas ammecmayus 6 ¢hopme (ykazamy) 1,2 cem. -
8 IMOU CMPOKe Yachl He YKAZbLBAIOMC S Konmp.

paboma




2.2. TemaTu4deckuii mjiaH u coaep:xanue ydeonoi nucuunianabl ECTECTBO3HAHUE

HaumeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHasia, JabopaTopHble PadoThI H MPAKTHYECKHUE 3aHATHS, CAMOCTOATEIbHAN padoTa Oo0BeM YpoBenn
Pa3aesioB H TeM 00yyalomuxcs, Kypcopasi padora (IpoeKT) (eciu npedycmompeHvl) 4acoB OCBOEHHUS
2 3 4
Paznen 1.
Xumus
Pazgen 1.1. Obuwas neopeanuyeckas, Xumus
Conepxanue ydeOHOrO MaTepHuana;
PackppiTie BKJIaga XMMHUYECKOH KapTHHBI MHpa B CIUHYI0 CHCTEMY ©CTCCTBCHHO-HAYYHYIO KApTHHY MHDPA.
Tema 1.1.1 XapakTepHUCTHKA XUMHHU KaK MPOU3BOIUTEINBHOCTD CHIIBI OOIIECTBA.
Brenenne. YdeHue 1aTh ONpeACiICHUE U ONPEACIATh CICAYIOINE XUMUYCCKUMHU MOHATUSIME: BEIIECTBO, XUMUICCKUNA 3JICMEHT, aToM,
EcTecTBO3HAHHE B MOJICKYyJla, OTHOCHTEIbHAs aTOMHAs M MOJICKYJIsIpHas Macca, HOH. AJUIOTPONHUS, H3OTOMBI, XHMHUYCCKas CBS3b,
CHCTEME HAYK 0 ANEKTPOOTPHUIATEIFHOCTD, BaJICHTHOCTh, CTENCHb OKUCIICHHS, MOJb, MOJSIPHAS Macca, MOJSIPHBIH 00BEeM Tra3000pa3HBIX 4 2
npupoe. BEIIIECTB, BCIICCTBA MOJICKYJISIPHOTO M HEMOJCKYJSIPHOTO CTPOCHHUS, PACTBOPBI, 3JCKTPOJIUT K  HEJICKTPOJIUT,
OCHOBHBIE IIOHATHS | DJICKTPOJUTHYCCKAS JTUCCOIUAIUS, OKUCIUTEIh U BOCCTAHOBHUTEIIb, OKUCIICHUEC U BOCCTAHOBJICHHE, CKOPOCTh XUMHUCCKOU
M 3aKOHBI XMMHUH. peaxIyy, XUMHYECKOe paBHOBECHE, YIIICPOIHBIA CKeleT, (PyHKIIMOHANbHAS TpyIa, n3oMepus. GopMyrupoBaHue 3aKOHOB
COXPaHCHHE MACChl BEIECTB M MOCTOSHCTBA COCTaBa BEIIECTBA. Y CTAHOBJIICHHUE MPUYMHHO-CIICACTBEHHON CBSI3H MEKIY
COJICPYKAHUEM ITHUX 3aKOHOB M HAITHCAHHUEM XHMMHUYCCKUX YPABHCHHIA.
Tema 1.1.2 Coneprxanne yd4eOHOTO MaTepHana;
Ilepuoauyeckmii Otkpeitre JI.MI. MenneneeBbim [leprommdeckoro 3akoHa. ABTOpCKas (POPMYIHPOBKA MEPHOTUIECKOTO 3aKOHa,
3aKOH H COBpeMeHHasi (OpPMYIIHpOBKa IEePHOAMYECKOTO 3aKkoHA. [lepromndeckas Ta0iua XUMHYECKUX SJIEMEHTOB- Tpaduyeckoe
Ilepuommaeckas 0TOOpaKeHHE MEePHOANYECKOro 3akoHa. CTPyKTypa MEepHOAMYECKON Tabnuipl: nepuon (Manbie W OOJNBINKE), TPYIIIbI 2 2
C"caaeel\:fe;?r];“i?ﬁl_mx (rnaBHBIC U no?quLIe), (¢u3MYIeCKHUil CMBICI STUX MOHATHUH Ha OCHOBE CTPOCHUS aTOMa. XapaKTEPUCTHKA SJIEMEHTOB IO
MenaeaeeBa. MIEPUOTNICCKON CUCTEME.
Crpoenne aToma.
Tema 1.1.3 Conepxanre yueOHOTO MaTepuana;
Ctpoenue BemectBa. | MoHHBIEe KpHcTamumyeckue pemeTki. CBOMCTBa BEMIECTB C MOHHBIM THUIIOM KPHCTAJUIMYECKOW pemerku . KoBaneHTHas
OcHOBHBIE THIBI XAMHUYECKasl CBsI3b. MEXaHU3M 00pa30BaHUs KOBAJICHTHOW CBsI3M (OOMECHHBIA M TOHOPHO-aKIENTOPHBIN). MeTramminaeckas
XHMHYECKOW CBA3U, | CBsI3b. ATpEraTHbIC COCTOSIHHS BEIIECTB M BOJOPOIHAS CBSI3b. UHUCTHIC BEIIIECTBA i CMECH. 2 2
BH/IBI
KPHCTALIMYECKUX
peleToK.
Conepxanre yueOHOTO MaTepuana;
Boma kak pactBoputens. PacTBOprMOCTE BemecTB B Bojie. HachIeHHBIE, HEHACHIIIICHHEIE, TEPEHACHIIICHHBIC PACTBOPHL.
3aBUCHMOCTh PACTBOPUMOCTH Ta30B, JKUIKOCTH TBEPIABIX TEI OT pa3IuuYHBbIX (aKkTOpoB. Teopus 3ICKTPHUUCCKOM 4 2
Tema 1.1.4 JUCCOLMAIMU. YCJIOBHSA TPOTeKaHUs peakiuu Ha ocHoBe TOJ[. MoHHBIE ypaBHEHHS MX COCTaBIEHHE KIAaCCUPUKAIUS
Bona. PacTBopsI. XHUMHYCCKHUX PEaKIHiA, TPU3HAKU KJIACCU(PHKAIINH.
TI/A. Xumnueckne | JlaGoparopnas pabora Nel: 2 2
pearuunu, ux 3aBHCHMOCTD CKOPOCTH PEAKIIMH OT KOHIIEHTPALMK PEarupyIOIINX BEIIECTB M TEMITEPATYPhI
TIPH3HAKH, Jlaboparopnas pabora Ne2:
Kiaaccupuxkanms. paTop p 8
IIpoBeneHne peakiuii oOMEHa MEXKAY PAaCTBOPAMH AJICKTPOJIHMTOB, COMPOBOXKIAOINIUXCA 00pa3oBaHUEM OCajka, rasa, 2 2
MaJIOIMCCOUUPYIOMIETO BEIIECTBA.
[MpakTnyeckas pabora Nel 1 2




CocTaBiieHrue ypaBHEHUH peakuuid, Tuapoin3a cojieil Ha ocHoBe TOJ

OKHUCIIUTENIbHO-BOCCTAHOBUTEIbHEIC PEaKIMU UX PCIICHUEC METOJOM 3JICKTPOHHOT'O OanaHca.

Tema 1.1.5
Kuaccuduxkanus
HEOPTraHHYEeCKUX

COeIMHEHMH.
CaoiicTBa METALJIOB
1 HEMETAaJLIIOB

CopneprxaHue yueOHOr0 MaTepHuaia
Mertamtel 1 HeMeTalutbl. Kitaccudukanms MeTauioB W HemeTaiioB. DU3MYECKHe M XUMHYECKHE CBOWCTBA BEIIECTB.
Koppo3sus meramnos. [lonsaTue 06 auioTponuu.

[pakTryeckas padora Ne2
Pemenne OBP meToioM aiekTpoHHOTO OanaHca

Coneprxanue ydeOHOrO MaTepHuana;
Knaccumkamms Clo)XKHBIX BEMIECTB B HEOPTaHWYECKOW XWMHHW. lIpW3HAKW OKCHIOB, KHCIOT, ocHOBaHmid. Comeil, mx

Tema 1.1.6 CBOWCTBA U NMOJyYCHHUE.
Knaccaduranus Jlabopartopras pabota Ne3
HeOpraumaecKuX HccremoBanne CBOWCTB XJIOpHOHN Boabl. CpaBHUTENbHAsh aKTUBHOCTH raymoreHoB. OOnapyxenue B pactBope Cl', Br I’
coe/IMHEHMI, uX : '
cBoiicTBa. HOHOB.
Jlaboparopnas pabora Ned
BsanmozelictBue MetanmsoB ¢ kucioramu. Kopposust Mmetanios.
Paznmen 1.2 Opeanuveckas Xumusl.
Tema 1.2.1 Copepxanrie yueOGHOr0 MaTepuaia
OcHoBHbIE HOHATHS | [[penMeT OpraHM4ecKoil XUMHM. IIpU3HAKK OPraHWYECKHX COCJMHEHHUH, HX CPAaBHEHHE ¢ HEOPTaHWYCCKUMHU. BaieHTHOCTD.
OpraHuYeCKOM XMMHYECKOe CTPOEHHE, KaK MOPSI0K COCANHEHUS] aTOMOB B MOJICKYJIbI IO BaJIGHTHOCTH. TEOpHsl CTPOCHHS OpPraHuYeCKHX
XHMEH. Teopus coequHeHuii A.M. Bytiepoa. OCHOBHbIC MOJIOXKEHUS TEOPUHM XHUMMYECKOro cTpoeHus. M3omepus u m3zomepsl. Buisl
opﬁgﬁgﬂgznx XUMHUUYECKHX (POPMYI B OpraHudeckoil xumun. Bunsl xumudeckux ¢opmys B opranndeckoid Xumuu. Mojenu MoJieKys B
coeuHenuii A.M. OpraHUYeCcKOi XUMHH, UX (POPMBI B IPOCTPAHCTBE.
Byrtaeposa
Conepxanne yueOHOT0 MaTepuana;
Tema 1.2.2 Krnaccudukanms opraHu4eckux COeIMHEHHH Npu3Haku Kiaccudukamuu. ['oMonorn W romoJorusi. YTiIepojbl, HX
Knaccnduxanus MIPUPOJHbIE HCTOYHUKH, TOMOJIOTHUYECKHE psasl. Kucimopogoconmepxame opraHuueckue coenuHeHus. Ilonsatue o
OpraHUYecKuX MOJIMEpax.
coeIMHeHMi JlabopaTopuast pabota Ne5
OmnpeneneHne yriiepoaa ¥ BOZOPOAa B OPTaHMUECKIX COSANHEHHIX
Paznea 2
Puzuka
Tema 2.1 Conepxanre yueOHOTO MaTepuana;

BBenenusi. Marepus,
eé cBoiicTBa.

®dmsuka- (I)yHI[aMCHTaHBHaH HaykKa O IMpupozae. ECTCCTBGHHOHay‘IHHﬁ METOA IO3HAaHUsA, €TI0 BO3MOKHOCTU W TI'PAHHUIBL
MPUMEHUMOCTH. EI[I/IHCTBO 3aKOHOB IPUPO/JIbI U COCTaBa BEUIECTBA BO Bcenennoii. OTKpBITI/ISI B (I)I/I3I/IK€' OCHOBa IMpomnecca B

MexnyHapoaHasi TEXHHUKE ¥ TEXHOJIOTUH MPOU3BOACTBA. MeXXTyHApOIHAS CUCTEMA SIMHHMIIL.
CHCTEMA eINHHII.
Tema 2.2 Kunemaruka. MexaHnudeckoe IBUXEHHE; €r0 OTHOCUTENIBHOCTh. Pasmepsl Mosiekysn, bpoyHoBckoe aBmkeHue. 3aKOHBI
MexaHuka nuHaMuKH HbioTona. CHITBI B IPUPOJIE: YIPYTOCTh, TPEHHUE, CHITBI TSHKECTH.

Jlaboparopnas pabora Nel:
V3mepenne yckopeHHs CBOOOJIHOTO ITaJICHHs

JlaGoparopnas pabora Ne2:
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OnpeueﬂeHI/Ie IJIOTHOCTH BCUICCTBA TCJia HpaBPIJlLHOfI FeOMeTpI/I‘IeCKOﬁ (bOpMLI.

Tema 2.3
MouJiekyasipHas
$usuka.
TepmoauHamMuka

Coneprxanne yq4eOHOTO MaTepHana;

OCHOBBI MOJNEKYJSIpHOH (U3UKH. BO3HMKHOBEHHE aTOMHMYECKHH T'MIIOTE3bl CTPOSHMs BellecTBa. PasMepel W Macca
Monekynsl. KommgectBo BemectBa. Mo, IlocrostHHass ABanrapna. Cuiiel B3amMonedcTBHsA MonekKynl CrpoeHue
ra3000pa3HbIX, KUIKUX U TBEPABIX Tell. TemroBoe ABIKEHNE MOJIeKyl. Mozenb uieaabHOTo rasa.

[IpakTuaeckas padora Nel:
PelreHne pacueTHbIX 33724 Ha HAX0XKCHHUE KOJIMYECTBA BEIECTBA, MACChI MOJIEKYJIbI, 00beMa OMpeeIEHHOrO KOIHYeCTBA
BEIIIECTBA.

JlaboparopHnas padota Ne 3:
H3MepeHre NOBEPXHOCTH HATSIKCHHUS JKHIKOCTH.

Coneprxanne yq4eOHOTO MaTepHuana;
YpaBHEHHE COCTOSHUS MJIeaJIbHOTO ra3a. YpaBHeHne Meneneena.-Knaneiipona. ['a30Bble 3aKOHBL.

[MpakTuyeckas pabora Ne2:
Penrenue 33124 Ha ra30BbIC 3aKOHBI

JlabopaTopnas padota Ne 4:
OneiTHas nposepka 3akona I 'eit-Jlroccaka

JlabopaTopnas padota Ne 5:
OnpITHas poOBepKa 3akoHa boimsa-Mapuorra

NI NP NN

Coneprxanne yd4eOHOTO MaTepHana;
OcCHOBBI TepMOIUHAMUKA. BHyTpeHHss sueprus. PadoTa B TepmonuHamuke. KomuuecTBo TerioTsl. TemioeMkocTb. [lepBhrii
3aKk0oH TepMOIMHAMUKH, €T0 IPUMEHEHHE K pa3IMuHbIMU Ipoueccamu. M3onpoueccrl. M3otepmbl Ban-nep-Baanbca.

JlabopaTopnas padota Ne 6:
OnpenenceHue yeabpHON TSIUIOEMKOCTH BEIICCTBA

[MpakTuyeckas pabora Ne3:
PenieHne MpUKIAIHBIX 33/1a4 [10 TePMOANHAMHUKE.

Tema 2.4
OcHOBBI
IEeKTPOANHAMHUKH.

Conepxanre yueOHOTO MaTepuana;
OJNeKTpUUECKHUil 3apa]] T dJIEMEHTapHBIE YaCTHUIIBI B3aUMOICHCTBUE 3apsKEHHBIX Tell. 3akoH KysoHa. DiekTpudeckoe moie.
ITocTOSIHHBIN 2JIEKTPUUECKUH TOK. DJIEKTPUUYECKHUI TOK B Pa3JIMUHBIX CpEax.

[pakTraeckas padora Ned:
OnpejieneHre UealbHOTO CONPOTUBICHHUSI MPOBOIHUKA.

[paktrdeckas padora Ne5:
W3y4yeHne mocineoBaTesIbHOr0 COeIMHEHNE ITPOBOAHUKOB.

[IpaxTrnueckas pabora Ne6:
PeliieHre pacyeTHBIX 3a/1a4 HA TEIUIOBOM d3PPEKT peakiuu

Tema 2.5
KoJjie0anus 1 BOJIHBI.

Coneprxanne y4eOHOTO MaTepHaa;

MexaHI/I‘IeCKI/Ie KOJ'Ie6aHI/IH 1 BOJIHBI. Hepnou, qacTtorta " aMrumTyz[a KOHe6aHHﬁ. MexaHI/I‘IeCKHe BOJIHBI U HUX BHIBI.
3ByKOBI)Ie BOJIHBI. YJ'IBTpa?)ByKOBI)Ie BOJIHEI. yanpa3By1< U €r0 UCIIOJBb30BAHUEC B MCAUIIMHE U TCXHUKE. SHeKTpOMaFHI/ITHLIe
KoyieOaHus U BOJHEL. CBETOBBIC BOJHBI. Pa3BuTHE MpEJCTAaBICHUN O MPUPOAE CBETAa. 3aKOHBI OTPAKEHHS U MPEIOMIICHHS
cBeTa. JIMH3LIL.

JlaGoparopnas pabota Ne 7:
W3ydenue KoeOaHU MaTeMaTHISCKOTO MassTHHKA.

Tema 2.6
DJIEMEHThI
KBAaHTOBO# (pu3nKH

Coneprxanue yueOHOrO MaTepHuaa:

KBantoBeie cBoiicTBa cBeta. KBanroBas rumoreza Ilmanka. ®otosnekrpuueckuii 3¢dekr. dusuka atoma. Monenu
ctpoenus atoma. OnbIT Pesephopaa. @usrka aTOMHOTO sipa M dIeMeHTapHBIX YacTull. COCTaB U CTPOCHUE aTOMHOTO sIpa.
PannoakTuBHOCT. PaiioaKTHBHbIE H3JIYY€HUS U UX BO3JICHCTBUE HA XKUBbIE OPTaHU3MBI.

[IpakTrueckas pabora Ne7:
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Pemenue 3a1aun U ynpa)kHEHUN 1O BCEM MPOUIEHHBIM TEMAM.

Paznen 3
BuoJiorns
Tema 3.1 Coneprxanue yueOHOr0 MaTepuaia:
Buonaorus- JXupast mpupona, Kak 00bEKT M3ydeHUs] OMOJIOTMH. MeEToNbl MCCIIe0BaHus KUBOW MpUpoAbl B Ouosoruu. OnpeseneHue

COBOKYNMHOCTH HAyK
0 :KMBOIi mpupojae

XKW3HU ( C IPUBJICUYCHUEM MaTepHala U3 pa3zeioB (U3NKN U XUMHHN). Y POBHHU OPraHU3ALUH KU3HU

Tema 3.2
Kaerka
Tema 3.2.1
Kiaerka- ocHoBHas1
CTPYKTYPHO-
(yHkunonanbHas
eIMHHIA

Coneprxanue ydeOHOrO MaTepHuana;

Ucropust wu3yueHuss kieTkd. OCHOBaHHbIC TOJIOKEHUS KIETOYHBIA Teopun. KieTka-cTpyKTypHO-(QyHKIIMOHAIbHAS
(anemenTapHast) enuHuia xu3HU. CTpocHHME KIETKHA. [IpOKApUOTHI U ayKapHOThI- HU3KHE M BBICIIHC KIICTOYHEIC
opranu3Mbl. OCHOBHBIC CTPYKTYPHBIC KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepXHOCTHBIN ammapar. CXxeMaTHYHOS OMUCAHUE
KHUKOCTHO-MO3aUYHON MOJICTH KJICTOUHBIX MeMOpaH. Llurormna3ma- BHYTpEHHSSI Cpefia KIETKH, OPraHOWAbI(OPraHeMbl).
Knerouynoe simpo. dyHkuuM simpa: XpaHeHHE, BOCHPOU3BEACHHE M IIepefada HacJeJACTBEHHOW WH(OpMAalWH, peryssiuus
XMMHUUYECKOI aKTHBHOCTH KiIeTKH. CTPyKTypa M (YHKIHMH XPOMOCOM. AyTacOMbI U IIOJIOBBIE XPOMOCOMBI. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBIL.

Tema 3.2.2
Crtpoenue
HYKJI€OTH/IOB U
CTPYKTYpa
TMOJTUKJIETOYHBIX
ueneit JTHK u PHK,
AT®. Bupycsl n
OakTepuu.

Coneprxkanue yaeOHOTO MaTepHania:

MartepuanabHOe €IUHCTBO OKPY)KAIOLIETO MHPAa M XUMHYECKHI COCTaB JKHMBBIX KJIETOK OpraHM3MOB. buomormueckoe
3HAUCHHE XMMHYECKHE 3JIeMEHTOB. Heoprawdeckue BemiecTBa B cocraBe KiIeTKH. Pomp Bonpl. Kak pactBopurens u
OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH Cpeapl opraHm3Max. HeopraHmdeckue WOHBI. YTJIECBOXBI, JHUIHABI B KIETKE.
Crpykrypa u Ouonoruueckue QyHKIUN OeIKOB. AMHHOKHCIOTBI-MOHOMEPHI OesikoB. CTpoeHHE HYKJICOTHIOB U CTPYKTypa
noymaykiIeoTuaHbIX nemneit JJHK, PHK u A®T. Bupycsl u 6akrepuodaru. HekireToqnoe cTpoeHuUe, JKU3HSCHHBIH [IUKITH €T0
3aBUCHMOCTb OT KJIIETOYHBIX (hopM ku3HH. Bupychl- Bo30yquTeny HHGEKINOHHBIX 3a00JI€BaHMUI; HOHITHE 00 OHKOBHPYCAaX.
Bupyc nmmynoaeduiuta yenoseka (BUY). Ipodunaktrka BUY-unbekImii.

Tema 3.3
Opranusmbi
Tema 3.3.1
Opranusm- eqmHoe
1eJioe, MHOroo0pasue
OpPraHu3MoB

Coneprxkanue yaeOHOr0 MaTepuana:

Opranms3M- enuHoe 1enoe. MHoroobpasue opraHu3MoB. OOMEH BEIIECTBOM W PHEPTHU C OKPYKAalOWIEH Cpemoi, Kak C
HEOOXOAMMOE YCJIOBHE CYLIECTBOBAHMS XMBBIX cHucTeMa. CHOCOOHOCTh K CaMONPOU3BEICHUIO - OJHA U3 OCHOBHBIX
0COOCHHOCTEW JKMBBIX OpPraHW3MOB. JlenieHne KIETKH- OCHOBA pOCTA, Pa3sBUTHS W Pa3MHOKEHHS OpraHm3MoB. becronoe
pasmHokeHue. [1ostoBoii mpouecc u nmojgosoe pazmMHokeHne. OmonoTsopenne. Ero 6nonorundyeckoe 3HaUeHHUE.

[IpaxTrnueckas pabora Nel:
N3ydenne npucnocoOIeHHOCTH OPTaHU3MOB K cpesie 0OuTaHusl.

Tema 3.3.2
HNuauBuayanbHoe,
IMOPHOHAJILHOE U

NOCTIMOPHOHAJIbHOE
pa3BUTHe.
HacjeacTBeHHOCTD U
M3MEHYHUBOCTh.
I'enernka n
ceJIeKIusl.

Coneprxanne y4eOHOTO MaTepHana:

[TonsiTie 00 WHIWBHUIYaTbHOM (OHTOTE€HE3e). OMOPHOHAIBHOM (IMOPHOTEHE3) M MOCTIMOPHOHAILHOM PAa3BUTHH.
WuauBuayanbHOE pa3BUTHE YENOBEKAa €ro BO3MOXHbBIE HapymeHus. OOmue NpeAcTaBiIeHHs O HACIEICTBEHHOCTH H
M3MEHYMBOCTHU. [ eHeTHYecKast TePMUHOJIOTHSI U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclieoBaHus. HacienoBanue npu3HAKOB y
yenoseka. [Tomoseie xpoMocomsl. CleTIeHHe ¢ TT0JIOM HacienoBaHue. HaciiencTBeHHbIe O0NE€3HN YeloBeKa, UX MPUHITHIIBI
u npodunaktuka. CoBpeMeHHbIE NPEJCTaBIeHHs O reHe U reHome. IIpenmer, 3amauu 1 MeToabl cenekiuu. Yuenue H.M.
BaBuiioBa 0 CeneKIum.

IMpakTryeckas pabora Ne2:
BrIsBIeHNE N3MEHYHMBOCTH Y 0c00€i OHOTO BHJA.

Tema 3.4 Bun.
JBOJIIOLMOHHAS
Teopus U ee poJb B
(hopmupoBannu
€CTeCTBEHHOHAYYHO
KapTHHBI MHpA.
IIpoucxoxnenue
JKU3HH Ha 3eMuIe.

Coneprxanue yueOHOr0 MaTepHuaia:

DBOJIIOIIMOHHAsT TEOpHS M €€ poyib B (POpMHPOBaHMM COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTWHBI Mupa. Bun, ero
kputepud. [lomynsamnms, Kak CTPyKTypHas eIMHIIA BUAA U 3Bomonnd. CHHTETHYECKAast TEOPHSI SBOJIIOIHH. J{BHKYIIIHE CHITBI
SBOJIIOLMM B COOTBETCTBHHU C CHHTETHYECKOH Teopueit sBomonun (CTD). ['eHeTHueckne 3aKOHOMEPHOCTH BOJIIOIIMOHHOTO
npouecca. Pesynbrarel sBomonnu. CoxpaHeHHE MHOrooOpasus BHJOB, KaK OCHOBA YCTOHYMBOIO Pa3BUTHs OHOcdepsl.
[IprumHbl BEIMEpaHUsS BHIOB. brojormyeckuii mporecc U OHOJOTHYECKUM perpecc. ['MImoTe3sl MPOUCXOKACHUS JKHU3HU.
VYcio)kHEHHE JKUBBIX OpPraHM3MOB Ha 3eMjle B IPOLECCE DJBOMIOLMU. AHTPONOINE€HE3 U €ro 3aKOHOMEPHOCTH.
Jloka3aTenbCTBO POJACTBA YEJIOBEKA C  MIIEKONMTAIOUIMMHU KMBOTHBIMH. ODKOJIOTrHYecKHe (DaKTOpbl aHTPOIIOreHe3a:
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YCJIO0XKHECHUE HOHyHHHHOHHOP‘I CTPYKTYpPbI BHJa, U3rOTOBJICHUEC Opy}lI/Iﬁ TpyAda, Nepexoa OT PaCTUTCILHOTO K CMCIICHHOMY
TUIIY MITaMIIOB, HCIIOJIB30BaAHUE OTHI. IlosiBIeHNE  MBICTUTEIIHHOM JCATCIBHOCTH H ‘-IHeHOpaSZ[CHBHOﬁ peun.
Hponcxoncae}me YCJIOBCYCCKHUX pac.

[IpakTuaeckas padora Ne3:

AHaJM3 ¥ OlleHKa pa3JIMuHbIX TUIIOTE3 NPOUCXOXKICHHS )KU3HH 2
Tema 3.5 Coneprxanue yueOHOr0 MaTepuaia:
JKocucTema. [Ipenmer u 3amadu HKOJIOTHH: y4YeHHE 00 HKOJOTHMYECKHX (akTopax. YUeHHe O COOOIIeCTBaX OPraHW3MOB, YUEHHE O
IKOJIOTHSA KAK 6uocdepa. Jxonornueckue (HakTopsl, 0OCOOEHHOCTH X B3aHMMOJECHCTBHSI, DKOJIOTHYECKasl XapakTepucTuka Bujaa. [lonstue 2
HayKa: yueHue 00 00 skonornyeckux cucremax. Llenn nuranus, Tpoduyueckue ypoBHU. bruoreoneHos, kak skocucreMa. bruorenos n GHOTOK,
IKOJTOTHYECKHX KaK KOMIIOHCHTHI OHMoreorieHo3a. bmocdepa- rmobambHas skocucrema. Yuenume B.M. Bepraackoro o Omoctepe. Ponn
¢akropax, JKUBBIX OpraHu3MoB B Onocdepe. buomacca. bronorunueckuii KpyroBopor.
cooburecTna IIpakTuueckas padota Ne4: 5
OpraHusMos, CocragyieHue 1ienel MUTaHMs ¥ 9KOJOTUIECKMX MMPAMHUL
IKOIOTHHECKUX IMpakTuyeckas pabora Ne5:
CHCTEMAaX, yUeHHe 0O ’ 2
6uochepe. Pewrenue 3a1a4 ¢ SKOJIOTHYECKUM COJIEpIKaHHEM.
Tema 3.6 Coneprxanue yu4eOHOr0 MaTepuaa;
Ctpoenue n OCHOBHBIE HaIlpaBJICHUs BO3/ICHCTBU YeloBeKa Ha Ouocdepy. AHaIN3 U OlIeHKa MOCIEACTBUI COOCTBEHHOM JeTeIbHOCTH 2
pa3BuTHe BeeleHHOH | B OKpy»Karomel cpejie, TI00anbHbIX SKOIOTHUECKHX ITPO0IEM M IIyTeH HX PEIICHHS.
Bcero: 108

JU1st XapaKTepUCTUKH YPOBHSI OCBOECHHS Y4eOHOr0 MaTepHasa UCHOIb3YIOTCS CIEAYIoNe 0003HAYECHHS:

1. — o3HaKOMUTENBHEIH (Y3HABAaHHE paHEee NU3yUYCHHBIX 0OBEKTOB, CBOHCTB);

2. — penpOIyKTHUBHBIN (BBINOJIHEHHE AEATEILHOCTH IO 00pasily, HHCTPYKIMU HIIH IOl PyKOBOJICTBOM)

3. — IPOIYKTHBHBI (TIJTAHUPOBAHUE M CAMOCTOSTEIHHOE BHIMTOJIHEHHE JICATEILHOCTH, pellleHHe MPOOIeMHBIX 33/1a4)
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3. YCJIOBUS PEAJIM3AIIMY YYESHOM JUCIUITIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MaTEePHAIbHO-TEXHUYECKOMY
o0ecneyeHun 1o

Ayn.1206 Kabunet xumuun

Yyebnast mebens Ha 30 TOCaIOYHBIX MECT, pabodee MeCTO MperogaBaTess, JOCKa
MeJoBas TPEXCEKUMOHHAs-1IT., mKad KHIKHBIM OIIT., MOJKa HaBecHas SIiT.,
CTeHJ UWH(POPMAIMOHHBIN- | IT. TaKaTHUIA-2IIT., TEPUOJUYECKass CcHCcTeMa
XUMHUYECKUX JJIEMEHTOB, TaOJHIla pacTBOPUMOCTH, pa3IaTOUYHBIA Marepuan C
KOHCIIEKTaMu JICKIIHH, TaOIHIIaAMH, WTIOCTPALIUSIMH, dbopmynamu,
WHCTPYKIIMOHHBIE KAPThl MPAKTHUUYECKUX W JIA0OPATOPHBIX 3aHATHI, MaTepuasbl
TEKYIIEro KOHTPOJS, METOJUYECKHE PEKOMEHJAIMK [0 PEIICHUI0 3ajad.
Kommbeiotep mnpenomaBarenss Pentium  E5300; Ilpoektop SANYO ¢
NPOEKIIMOHHBIM 3KkpaHoM Media; IlepedeHb AMIIEH3MOHHOTO MPOrPAMMHOIO
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 HJIi MBIThS
NOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXMMHYECKHE BEChI, CYIIMJIBbHBIA IIKaQ,
MyQenbHas Ie4yb, IJIUTKA DSJIEKTPUYECKHUE, BOJAHbIE OaHu, pedhpakTOMETPHI,
CHEKTPO(HOTOMETPHI, ¢dorornekrpokosopumerp,  pH-meTpsl, IIEKTPOBI
KOMOWMHUPOBAHHBIC, BUCKO3UMETPHI, TEPMOMETPHI, JACHCUMETPHI, IITATUBBI
byH3ena ¢ 3axuMaMu, IITATUBBI JJIs1 MAIIETOK MEPHBIX, ITATUBBI JJI MPOOUPOK,
npoOHpKOJEepKATENH, TUIAHILIETKU JUIsl KalleJIbHOrO0 aHajin3a, MpOOKU PE3UHOBBIE,
IJIACTUKOBBIE, METATHYECKUE CETKH, MPUOOPHI SISl TIOJyUYeHUs Ta30B, QUIBTPHI,
WHJUKAaTOpHas Oymara, pe3suHOBBIC TPYIIH, IIMAaTeNHd, JoKeuku papdopoBsie s
C)KUTaHUsI BEUIECTB, MHUKPOCKONBI, CTEKJIa IOKPOBHbBIE, TPYOKM CTEKJISHHBIE,
PE3MHOBBIE IIJIAHTH, MaKET XpOMOrpaduyecKoi KOJIOHKH.

Cron naGopatopHble- 12mT., BbITSDKKA 2mT., TymO0a 20mr., mxad s
JOKYMEHTAMU U 000pyAOBaHMS SIIT., TOCKAa MENOBasi TPEXCEKIIMOHHAS -1 LT

3.2. UudopmanmonHoe obecnevyeHne o0yueHms

Knuroo6ecneueHHOCTDL

OcHoBHas/

bubanorpaduyeckoe onucanue U3TaHUA KoJa-Bo. 3k3.
(aBTOp, 3arJ1aBue, BHI, MECTO U To H31anus, Ko crp.)| ACHOTHUTEIbHAN B GHO.L /IeKTPOHHBIE
JuTepaTtypa CIEIDY pecypebl
Caenko O. E., Tpymuna T. I1., Apytionsia O. B. jocu DBC BOOK.ru
EcrectBo3Hanue .— Mocksa : KnoPyc, 2015-
364c.
['yceiixanoB M. K. OCH ObC IOpaiit

EctecTBO3HaHUE : YUeOHUK U NpakTUKyM Jlis
CIIO / T'yceiixano M. K. — 8-e uzn., nep. u non
.— OJNEeKTpoH. 1aH. — Mocksa : 3gaTenbcTBO
[Opaiit, 2019-442c¢.

CrpenbHuk O. H. OCH DBC IOpaiit
EcrecrBo3nanue : Yueonoe nocooue s CIIO /
Ctpenpuuk O. H. — DnexTpoH. 1aH. — Mockaa :
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http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2472&TERM=%D0%A1%D0%B0%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9E.%D0%95.,%20%D0%A2%D1%80%D1%83%D1%88%D0%B8%D0%BD%D0%B0%20%D0%A2.%D0%9F.,%20%D0%90%D1%80%D1%83%D1%82%D1%8E%D0%BD%D1%8F%D0%BD%20%D0%9E.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/916518
https://www.biblio-online.ru/bcode/433899
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

M3narensctBo KOpaiit, 2019-223c¢.

Py3asun I'. 1.

KoHuenmuu coBpeMeHHOT0 €CTeCTBO3HAHUS !
Yuebuuk .— 3, crepeorun. — Mocksa : OO0
"Hayuno-uznarensckuit nentp MHOPA-M",
2014-271c.

1011

ObC
ZNANIUM

Canmoxun A.Il.
KoHIenmm COBpeMeHHOTO €CTeCTBO3HAHUS .—
Mocksa : KnoPyc, 2018 .— 402c .

J1OIT

9bC
BOOK.ru.

Kupumiosa, M. 1., cocr.

TeopeTnueckne OCHOBBI €CTECTBO3HAHUS .—
Craponods : CeBepo-KaBkaszckuii (henepanbHbIi
yHuBepcutet, 2017-121c.

1011

ObC BOOK.ru

['openos A. A.

KoHuenmmm coBpeMeHHOT0 €CTECTBO3HAHMUS.
Koncnexr neknuit .— Mocksa : KnoPyc, 2017-
204c.

1011

ObC BOOK.ru

[[Iunosckas JI. I1.
KoHuenmu cCoBpeMeHHOT0 €CTeCTBO3HAHUS .—
Mocksa : KnoPyc, 2018-270c.

J1OIT

ObC BOOK.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOUI

JANCIUITIJIMHBI

Konrposab H omeHka pe3yJbTaToB

OCBOCHU

y4eOHOM  JAUCIUTLIIUHBI

OCYHICCTBJCTCA IMPCIIoAaBaTcIcM B IMPOHOCCCE MPOBCACHUA IIPAKTHICCKHUX

3aHATHH,
3aJaHUi.

TECCTUPOBAHUA, BBITTOJIHCHU A

00yYaroIMUMUCS

HHINBUYAJIbHBIX

Pe3yabTaThl 00yueHus
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA)

(I)OPMBI N METOAbI KOHTPOJIHA
H OLICHKHU PE3YyJbTaTOB

o0yueHust
Ymemes:
- AaHAJIM3UPOBATH U MMPOTHO3UPOBATH IKOJIOTUUECKUE Tect
MOCJICJICTBUS PA3JUYHBIX BUJIOB AESATEIbHOCTH;
- HCTI0JIB30BaTh B PO ECCUOHATILHON JeATeIbHOCTH
MPEICTABJICHUS O B3AMMOCBSI3U OPTAaHU3MOB U CPEIbI Tect

00MTaHUS;

- co0r01aTh B TPOQeCCUOHATILHON JeATeIbHOCTH

[ToBepounas pabora,

perjaamMeHThbl SKOJIOTHYECKON Oe30MacHOCTH; IIACbMEHHO.
- OCO3HABAaTh B3aUMOCBS3b OPIaHU3MOB U CPEBI YcTHBIN PpoHTaNBHBIN
oOuTaHus; onpoc.

- ONPEETATh YCIOBUS YCTOMYUBOTO COCTOSIHUS
HKOCHUCTEM U IPUYMHBI BOBHUKHOBEHHUS
HKOJIOTHYECKOTO KpU3HCA.

CamocrosiTenpHast paboTa
[TucemenHo.

3Ham:
- MPUHITUIIBI B3aUMOICHCTBHS )KHBBIX OPTaHU3MOB U
cpeabl OOMTaHuUS,

Y CTHBIN OIIPOC 1O
ouieram.

- 0COOEHHOCTH B3aUMOJIEICTBUSA OOIIECTBA U

Y CTHBIN MHIUBUYAJIbHbBIN
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http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3380&TERM=%D0%A0%D1%83%D0%B7%D0%B0%D0%B2%D0%B8%D0%BD,%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/go.php?id=454162
http://znanium.com/go.php?id=454162
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3620&TERM=%D0%A1%D0%B0%D0%B4%D0%BE%D1%85%D0%B8%D0%BD%20%D0%90.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/922699
http://www.book.ru/book/922699
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2068&TERM=%D0%9A%D0%B8%D1%80%D0%B8%D0%BB%D0%BB%D0%BE%D0%B2%D0%B0%20%D0%9C.%D0%98.,%20%D1%81%D0%BE%D1%81%D1%82.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/929926
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3396&TERM=%D0%93%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2%20%D0%90.%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/929500
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2856&TERM=%D0%A8%D0%B8%D0%BF%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F%20%D0%9B.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://www.book.ru/book/928014

MIPUPObI, OCHOBHBIE HICTOYHUKHU TEXHOTEHHOTO ompoc
BO3JICMCTBUS HA OKPYKAIOIIYIO Cpeay;

- 00 YCJIOBHUSIX YCTOMYHMBOTO PA3BUTHUS DKOCUCTEM U
BO3MOXKHBIX TPUYMHAX BOSHUKHOBEHUS
HKOJIOTUYECKOTO KPU3HCA;

Y CTHBIN UHIUBULY ATHHBIN
Ompoc

- IPUHIUIBI 1 METObI PALIMOHAJIBHOTO
P p TecT, TUCEMEHHO

IPUPOJIOTIOIB30BAHUS;
- METOJIbI SKOJIOTHYECKOTO PETYIUPOBAHUS, TecT, TMCBMEHHO
- IPUHLMIBI PA3MENIEHUS] TPOU3BOACTB PA3ITUYHOIO .
S Y CTHBIN OnpocC

b

- OCHOBHBIC I'PYIIIIBI OTXOJ0B, UX HCTOYHHUKH U

TecT, THCBMEHHO
MaciTadbl 00pa3oBaHus;

- IIOHATHUC U IIPUHIOUIIBI MOHUTOPHUHT A OKpY)KaI-OHleﬁ

TecTt, MMCbMEHHO
Cpelbl;

- PABOBBIC U COIMAJILHBIC BOTIPOCHI
IIPUPOOIIOIH30BAHHS M SKOJIOTHYSCKON YcTHBIHI orpoc
0e3011aCHOCTH;

- MPUHITUIIBI ¥ TIPaBUJIa MEXTyHAPOIHOTO
COTPYIHHYECTBA B 00JIACTU MPUPOJONOIB30BAHUS U
OXpaHbl OKPY’KaIOIIeH cpebl;

Y CTHBIN MHIAUBUAYATbHBIN
OITpoC

- IPUPOIOPECYPCHBIN MOTEHINAT Poccuiickon o o
pupoaopecyp Y CTHBIN MHIUBUIYTbHBIN

denepanuu;
- OXpaHsieMbI€ IPUPOHBIE TEPPUTOPUH; Y CTHBIN UHAUBUAYATBHBIH
orpoc
- PABOBbIE BOMPOCHI KOJOTUUECKON O€30MaCHOCTH; | Y CTHBIN (PpOHTAIBHBIN
- 00 DKOJIOTHYECKHUX MPUHITUTIAX PAIMOHATBHOTO . .
YcTHBIN GpOHTATBHBIHN
IPUPOOTIOIH30BAHHS,

- 331444 Y LU NPUPOI0OXPAHHBIX OPTraHOB
YIPaBIEHUS U HaA30pa.

IIviceMeHHBIN TECT

5. OCOBEHHOCTH OCBOEHUA JUCHUIIJIMHBI 1151 THBAJIN/10OB
N il C O'PAHUYEHHBIMHU BO3ZMOKHOCTAMMU 310POBbSA

OOyuenue oOydarOUIMXCS C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI TPHU
HEOOXOJMMOCTH OCYIIECTBIISIETCS HA OCHOBE aJalTHPOBAHHON pabodYeil MporpaMMBbl C
UCTOJIb30BAHUEM CIIEIUAIBHBIX METOJ0B OOYy4YeHHMs] M JAMJAKTHYECKUX MaTepUalioB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEN NMCUXO0(PU3NIECKOTO Pa3BUTHS, MHIUBUIYAIbHBIX
BO3MOKHOCTEH U COCTOSTHUS 3/I0POBBS TAKUX 00ydJaroIuxcst (00y4daromerocs).

B memsix ocBoeHust yueOHON MporpamMMbl AUCHUTUTHHBI MHBATUAAMH U JIUIIAMU C
OTpaHUYEHHBIMH BO3MOXHOCTsIMH 3710poBbsi Kb nT obecneunBaer:

JUTS. MTHBAJIMOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI 110 3PEHUIO:
pa3MenieHne B JOCTYMHBIX JUII  OOYYalOUIMXCS, SIBIISIIONIUXCS ~ CJCTIBIMH  HJIH
CIa0OBUIAIIMMH, MECTaX W B aJaNTHPOBAHHON (opMe CIpaBOYHON HHGPOpPMAIMH O
pacnicaHuM  y4eOHBIX  3aHATUH;  TNPHUCYTCTBHE  ACCUCTEHTa,  OKAa3bIBAIOIIETO
oOydaronmemMycsi HEOOXOIMMYIO TOMOIIb; BBITYCK albTEPHATHUBHBIX  (OpMaToB
METOJIMYECKUX MaTepuasoB (KpymHbIA mpudT unu aynuodaiiisl);
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JUTSE UHBAJUIOB U JIUI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBBS 1O CIIYXY:
Ha/IJISKAITMMH 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEIeHNE HH(DOpMAIINH;

JUTS. MHBAJIMIOB U JIMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, HMEIOIIHX
HApYIICHUS OIMOPHO-JABUTATEIBLHOTO alapaTta: BO3MOXXHOCTh OCCIpPENITCTBEHHOTO
nocTyna oOydJarommxcs B y4eOHbIC TOMENICHHS, TyaJeTHbIE KOMHATHI W JAPYTHE
MIOMENICHHUS, a TAK)KE NPeObIBaHNE B YKa3aHHBIX TOMCIICHUSX.

O6pa3oBaHue OOYyYalOIIUXCS C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3J0POBBS
MOXKET OBITh OPTaHM30BaHO KAaK COBMECTHO C JPYTHMH OOYYarOIIMMHCS, TaK U B
OTJICJIbHBIX TPYIAX UM B OTICTBHBIX OpTaHU3AIHSIX.
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