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1 HHACITIOPT PABOYEN INPOI'PAMMBI YYEBHOHN
AN CIUIIJINHBI
1.1 O6s1acTh NpUMEHEHUS MPOTPAMMBI Y4eOHON TUCHMILTHHBI
Pabouast nmporpamMmma yuyeOHOW MUCHUIUIMHBI SIBJISETCS YACTHIO MPOTPaAMMBI
MOJATOTOBKH CHEIMAIIMCTOB CPEIHETO 3B€HAa B COOTBETCTBHUU C aKTyaJIM3UPOBAHHBIM
®I'OC CIIO no cnenuaibHOCTH CPeaHEro MpodeccuoHaIbHOTO 00pa30BaHMUS:
14.02.01 TennoBbIe AIEKTPUUECKUE CTAHIIUU

1.2 MecTo y4yeOHOii IMCUMIJIMHBI B CTPYKTYPe NPOrpaMMbl NOATr0TOBKH
CIEeNUAJHMCTOB CPEJHEro 3BeHa:

YyeOHast AMCUUILIMHA BXOAUT B 00111€00pa30BaTeIbHbIA yUeOHBIN UK.

1.3 ®@opmupyembie KOMIETEHIMH:

B pesynbrare ocBOe€HHA Yy4eOHOM NHMCHMIUIMHBI Kypca y OOy4arouierocs
(bopMupyIOTCA CEAYIONINE 001Me KOMIETEHLINN:

OK 1. BriOupars CrocoObl pemeHus 3afad  NpodhecCuOHATBHOM
JESATEIIbHOCTH IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK 2. OcyiecTBisAiTh MOUCK, aHAJIU3 W HWHTEPHpPETAUI0 HHPOPMAIIUH,
HEOOXOMMOM I BBIIOJTHEHUS 33734 NpOo(eCCUOHATIBHON AESITEIbHOCTH;

OK 3. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JUYHOCTHOE PAa3BUTHUE;

OK 4. PabGoTaTh B KOJUIEKTUBE U KOMaHJ1€, 3P(HEKTUBHO B3aMMOJIEICTBOBATH
C KOJUJIEraMH, pyKOBOACTBOM, KIIMEHTAMH;

OK 5. OcymecTBisiTh YCTHYHO W IIHCBbMEHHYIO KOMMYHHUKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®enepauuu ¢ ydeToM 0cCoOE€HHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 6. [IposBnsATh TPaXXIAHCKO-TIATPUOTUYECKY IO MO3ULIHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE IOBEACHME HAa OCHOBE  TPaJUIMOHHBIX
00I1IeYeJIOBEYECKHUX [ICHHOCTEH;

OK 7. ConelicTBOBaTh ~ COXPAHEHHUIO  OKPYXKAlolIe  Cpenbl,
pecypcocbepexennio, 3 (PEKTUBHO TEMCTBOBATH B YPE3BBIYAHHBIX CUTYAITUSX.

1.4 PexoMeHayemMoe KOJMYECTBO 4YaCOB Ha OCBOEHHE IPOrpaMMbI
yueoHoii qucuuninabl «EcTecTBo3HAHNE» (BKJIIOYAS MPOEKT):

OO6s3aTenpHas ayAUTOpHAs Harpyska oOydaromierocsi 164 gaca, BKrodaer B
ce0s1 98 yacoB JEKIMOHHBIX 3aHATHI 1 66 4acoB MPaKTUYECKUX 3aHSITHI.

[Tpn yTeHMH JEKIIMOHHOTO Kypca TEKYIIMi KOHTPOJb YCBOCHHUS Y4eOHOTO
MaTepHuania OCHOBHOM Maccoi 00y4aroluxcsi OCYIIECTBIAECTCS B (POpME TECTOBOTO
KOHTPOJIsl 3HAHUM, MUCbMEHHOTO W UHJIMBUIYaJIbHOTO YCTHOTO OIpOcCa .



2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOU JUCIUILINHBI

2.1 O0beM y4yeOHOM TUCUMIIIMHBI U BUIbI Y4e0HO# padoThl

Bup yueOHoi padoThI Oo6bem
4acoB
MaxkcumasnbHasi yueOHas HArpy3Ka (Bcero) 164
O0si3aTesIbHASI Ay AUTOPHAsSI YUeOHAs1 HATPY3Ka (Bcero) 164
B TOM YHCIIE:
- 1a0OpaTOPHbIE U MPAKTHYECKUE 3aHATHS 66

Hrorosas arrecrauus B popme 3aquema




2.2 TemaTu4yeckuii IJIAH U COiepKaAHUE Y4eOHOI JucuuIInHbI «EcTecTBO3HAHKE) (BKJIKOYAS IIPOEKT)
Paznen «buogorus»

HauMmeHnoBanue Conep:kanue y4eOHOro MaTepuaJa, JJad0paTopHbie U MPAKTHYCCKHE Oo6bem | YpoBeHb
pa3aesioB U TEM pabdoThl, CAMOCTOATEIbHASI padoTa 00y4arouuxcst 4YacoB | OCBOCHHUS
1 2 3 4
Pa3znen 1
IIpoucxo:xkaenue u
HAYaJIbHbIE ITANbI 2
Pa3BUTHS KU3HU HA
3emJIe
Tema 1.1 Conepsxanue yueOHOro Matepuaia
MHoroob6pasue 1| OcHoBHBIE CBOWCTBA JKMBOTO. YPOBHU OpraHU3AIMH JKUBOW MATEpUHU.
YKUBOTO MUpA. Pa3nooOpasue cTpoeHus U MpOSBICHUHN )KU3HEACATEILHOCTH KUBBIX OPraHU3MOB.
Bo3nukHoBenue Teopun BO3HUKHOBEHUS XU3HU HA 3emie. ['unore3a akanemuka A.M. Onapuna o 2 1
KU3HU Ha 3emie MPOUCXOXKJCHUM KU3HU. Y CIOBUSI CPElibl, CTIOCOOCTBOBABIIKNE BO3ZHHUKHOBEHUIO
JKU3HU Ha 3eMJie Ha paHHMX HTanax €€ ABOJIOLMH, MPUHIUIHAIBHOE €IUHCTBO
XUMHUUYECKOTO COCTaBa KUBBIX OPTAHU3MOB M HEKUBOW MTPUPOJIBI.
Pasznen 2 Yuenue o 12
KJIETKE
Tema 2.1 Copeprxkanre yueOHOTO MaTepHraia
Xumuyeckas 1| Makpo 1 MUKpPORJIEMEHTHI, HEOPTraHNUECKIUE KOMITOHEHTHI KJIETKH: BOJIAa U €€
OpraHu3anus KJIETKH POJIb B KJIETKE: KATUOHBI, aHUOHBI, UX POJIb B 00ECIIEYEHUH TIPOIIECCOB
KU3HeaeaTeIbHOCTU. OCHOBHBIE OpraHUYECKUE BEIIECTBA, BXOISIIHNE B COCTaB 2 1
KJIETKHU: O€JIKU, UX CTPOCHUE U (DYHKITUU; KUPBI U YTIIEBOABI KaK CTPYKTYPHBIE
KOMIOHEHTHI U HCTOYHUKHU SHEPIUH B KJIETKE; HYKJICMHOBBIC KUCIOThI, UX THIIHI,
ctpoenue u pynkuuu; yasoenue mosekyn JHK, cuntes PHK, AT®.
JlaGoparopnas padora Nel 9
DepMEHTATUBHOE PACIICTVICHUE EPOKCHIA BOJIOPO/IA B TKAHAX OPraHU3MOB.
Copeprkanre yaeOHOTO MaTepHraia 2 2




Tema 2.2 O0OMeH
BEIIECTB U
npeoOpa3oBaHUe
DHEPTUHU B KJICTKE

1| OOmeH BelecTB U MPEBpAIICHUE YHEPTUH B KJIETKE — OCHOBA BCEX MPOSIBICHUMN
ee JKU3HEIEATEILHOCTH. ABTOTPOGHBIE U TETEPOTPOGHBIC OPTaHU3MBI,
MJIACTUYECKUHN U DHEePreTHUYCCKUM OOMEH. DTaIlbl JHEPreTUUECKOTO 0OMEHa.
doTocuHTE3. XEMOCHUHTE3.

Tema 2.3 Ctpoenue
U QYHKIIH KJIETKU

Copnep:xanue yueOHOro Marepuana

1| Tunbl kierok. bakTepuanbHas KiI€TKa, OCOOEHHOCTH pa3BUTUSA. Bupycsl —
BHEKJICTOUHBIE (DOPMBI KU3HU, MEXAHU3M 3apaXKCHUs. DyKapUOTHUECKHUE KICTKU:
pacTUTeNbHas W JKUBOTHAsA, CXOACTBO M paznuuue. OCHOBHBIE OpPraHOW[IBI
DYKApUOTUYECKUX KIIETOK.

JlaGopaTopHnasi padora Ne2
CTpoeHre pacCTUTENIbHBIX U AKUBOTHBIX KIIETOK.

Tema 2.4 [lenenue
kieTok. Kierounas
TEOPUsI CTPOCHUS
OpraHu3MOB

Copnepxanue yueOHOro Marepuaia

1| JleneHue KJIE€TOK — OCHOBA PA3MHOKEHUS U UHIUBUAYaIbHOTO Pa3BUTHS
Opranu3moB. JKU3HEHHBIN HUKJT KIETKH. MUTOTHUYECKHUIN LUK, MUATO3.
Knerounas teopusi CTpoO€HUsI OPTaHU3MOB.

Paznen 3
Pa3MmHokeHHE U
HHAUBUIYAJIbHOE
pa3BuUTHE
OPraHu3MoB

Tema 3.1
Pa3sMmBOXeHue
JKUBBIX OPTaHU3MOB

Conepxkanue yaeOHOro Marepuaia

1| CnocoOsl pa3mMHOkeHud: Oecronoe u nojioBoe. opmel 6ecnosioro
pasmuoxkeHnus. OmiogoTBopeHue. Meios. @asbl, 3HaUECHUE, OMOJIOTUYECKUI
CMBICJI MENO03a.

Tema 3.2
NupuBuayanbHOE
pa3BUTHE
OpraHu3MOB

ConeprkaHuie yueOHOTO MaTepuaa

1| OmOpuonorus. OHTOreHe3. OMOPHOHAIBHBIN TEPUOJ Pa3BUTHUS: ApoOJeHUe
racTPyJSIus, IEPBUYHBINA opraHoreHes. [locTaMOprOHaTBHBIN TIEPUO] PA3BUTHS:
MpsAMOE W HENpsIMOE PpPa3BUTUE OPraHU3MOB. CXoncTBO  3apOJIbIIIEi.
buorenernuecknil 3akoH. Pa3BuTme opranmsma okpyxawomas cpena. BiusHue




| BpetHBIX (pAKTOPOB HA PA3BHTHE 3aPOJIHIIIA

Pa3nen 4 OcHOBBI

reHeTHKHU U 14

CeJICKIUH

Tema 4.1 OcnoBubie | CojepskaHue y4eOHOTO MaTepualia

MOHSATHS TCHETUKH. 1| I'eneTuka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U M3MEHYMBOCTH.

['uOpugonoruyeckuii OCHOBHBIE TOHSTHE TE€HETUKHU: TEHbI, aJUIeNbHbIE TEHbl, T'€HOTUIl, (PEHOTHII. 1

METOJI U3YYECHHUS 3aKOHOMEpPHOCTM  HAcCJlE€NOBaHUsA  NPU3HAKOB. JOMMHAHTHBIM  IPU3HAK,

HAaCJICIOBAHUS pELIECCUBHBIN MPU3HAK.

npu3Hakos [ 2 | MonoruOpunnoe ckpeniuBanue. [lepBoiii u BTopoii 3akonbl ['. Menmens. 1

Mennens. 3akonsl I HenosiHOE TOMUHHUpPOBaHUE.

Memnnens 3| Aurubpunnoe u noauruopuHoe ckpemuBanue. Tpetuit 3akon [.Mennens — 2
3aKOH HE3aBUCHUMOI0 KOMOMHHUPOBAHUSI.

Tema 4.2 Copnepxanue yueOHOro Marepuana

CuerieHHOE 1| AHanu3upyroniee CKpeluBaHue. XPOMOCOMHAs TEOPHUsl HACJIEICTBEHHOCTH. 1

HACJICJOBAHHUE I'€HOB. CueruieHHOE HaclieJOBaHWe T€HOB. B3anmoaeiicTBUE alieNIbHBIX U HEAJUIeIbHBIX

B3anmoneiictBue TEHOB.

reHoB. I'eneTnka 2| 'enetnka moma. AyTOCOMBI, TOJIOBBIE XPOMOCOMBI. ['€HOTHN Kak IIeOCTHAs

nona. Hacnenosanue cucrema. CootHouieHne mnoJjioB. Otnnuua X- u Y-xpomocoMm. HacnenoBanue,

IIPU3HAKOB, CLICIIJIEHHOE C ITOJIOM. 1

CLEIUICHHBIX C

II0JIOM

Tema 4.3 Copeprkanue yueOHOTO MaTepHraia

Hacnencreennas 1| Myranuu. HeomnpeneneHHas, MHAMBUAYalbHas W3MEHYMBOCTh. MyTanuoHHas

U3MEHYUBOCTb. U3MEHYMBOCTh. JIOMUHAHTHBIE M pELECCUBHBbIE MyTanuu. CBOMCTBA MyTalMil. 2

3aBUCHUMOCTD Ionumonnust. KomOunatuBHas U3MEHUYHBOCTD. denoTunnueckas

MIPOSIBJIIEHUS T€HOB M3MEHUYMBOCTh. Hopma peakunu.

OT YCJIOBUii BHEWIHEN | JlaGopaTopHas padora Ne3

CpCabI «/I3MEeHYUBOCTH OPraHU3MOB, PE3YJITAT UCKYCCTBEHHOTO 0TOOpA, TOCTPOCHHE 2

BAPUALIMOHHOTO PsiJIa U BAPUALIMOHHON KPUBOW.




Tema 4.4 LleHTpsI Copeprkanue yueOHOTO MaTepHraiia

MHOT000pa3us u 1| Cenexuus — HayKa O CO3/JaHUY HOBBIX YJYUIIIEHUE CYIIECTBYIOMIMX MOPOJ]
IIPOUCXOKICHHUS JIOMAIIHUX KUBOTHBIX U COPTOB KYJbTYPHBIX PACTEHHUI. 3aKOH TOMOJIOTUYECKHUX 1
KYJIbTYPHBIX psinoB B HacnencTBeHHon n3meHunBoct. H.W. Basuios. [Topozaa, copt. Ot6op u
pacTeHuil. 3aKOH ruOpUAM3aIHs KaKk OCHOBHBIE METO/IBI cenekiuu. ['ereposuc. MckyccTBeHHBIH
TOMOJIOTHYECKHX MyTareHes.

psA0B JlabopaTopHnasi padora Ne 4

HACJICICTBCHHOM «Cenexkius pacteHuid. LIeHTpbI MPOUCXOKICHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
usmenunsoctd H.M. | pactenuii» 2
BasunoBa. MeTonl

CEJICKLIUU PACTEHUM

Y KUBOTHBIX

Tema 4.5 Ceneknus Copeprkanue yueOHOTO MaTepHraia

MHUKPOOPIaHU3MOB. 1| buorexnonorus. ['ennas uwxenepus. Mcnonb3oBaHue MUKPOOPTaHU3MOB B
Jloctrxxenus u HaposiHO0M x03siicTBe. PaboTh! ceneknuonepos [LI1. Jlykbsinenko, A.I1. 1
OCHOBHBIE [llexypauna, B.H. MamonToBoii. Cenekimonnas padota 1M.B. Muuypuna:

HaIlpaBJICHUS MPUBUBKA, METOJl MEHTOPA, OTAaJIEHHAsl THOPUIN3ALINSL.

CEJIEKIINU

Pasznen S

IBOJIIOLMOHHOE 14
yueHHue

Tema 5.1 PazButue Copeprxkanre yueOHOTO MaTepHraia

Ouosoruu B 1| Uctopusi mpeAcCTaBiICHH O pa3BUTUM JKU3HU Ha 3emiie. AHTUYHBIE U
JTOAAPBUHCKUI CPEIHEBEKOBBIE MPEACTABICHUS O CYHIHOCTHM W pa3BUTHU Xu3HU. Cucrema
nepuoa. Hayunsie u oprannyeckot mnpuponasl K. JluHHes. Pa3Butue 3BOJIOLMOHHBIX HJIEH. 1
coLHaIbHO- OpomonnoHHas teopus JXK-b. Jlamapka. EcTecTBeHHO - Hay4HbIE MPEANOCHUIKA
SKOHOMHUYECKHE teopun Y. [lapBuna. Kpyrocsernsie myremectus Y. JapBuna.

MPEANOCHUIKI

teopun Y. /lapBuHa.




Tema 5.2 Yuenune Y.
JapBuHa 06
HUCKYCCTBEHHOM U

Copeprkanue yueOHOTO MaTepHraiia

1| OBomonmonnas teopust Y. JlapBuna. Yuenue Y. JlapBuHa 00 MCKYCCTBEHHOM
orbope. Metoauueckuii oT00p, Oecco3HATENbHBIN 0TOOP, €CTECTBEHHBIH OTOOP.

€CTECTBEHHOM bopnba 3a cymectBoBanue. @opmbl OOpHOBI 3a CYIIECTBOBAHME: MEKBUIOBAs,
orbope. Dopmbl BHYTPHUBHIOBasI, 00ph0a ¢ HEOIArONPUATHHIMU YCIOBUSIMH BHEIITHEW CPEIbI.
€CTECTBEHHOTO

oTOOpa

Tema 5.3 Conepxanue yueOHOro Marepuasa

ITpucniocoourenpnsie | 1| I[NoHsATHE «IIPUCTIOCOOICHHOCTH BHa». [lOKpOBUTEIBCTBEHHAS! OKPACKA,
0COOEHHOCTH npeaynpexaaromas okpacka. Mumukpus. [IpucrnocodburenbHoe MoBeICHUE.

CTPOCHHUA OKPACKHU
TCJIa U ITIOBCICHUA

OTHOCHUTENIbHBIN XapaKTep MPUCIOCOOICHHOCTH.

JlabopaTopHnasi padora Ne 5.

KUBOTHBIX. «IIprcnocobIeHHOCTh OPTaHU3MOB K Cpezie OOUTaHUS»

Tema 5.4 3a0ota o Conepxanue yueOHOro Marepuasa

MTOTOMCTBE. 1| 3ab6ota 0 moromcTBe. MHCTUHKTHI. DUZHOTIOTHICCKUEC aanTaIliH.
DU3NOTOTHYECKHUE

aIanTaIyu

Tema 5.5 Bun, ero
KpUTEPUHU U

ConeprkaHuie yueOHOTO MaTepuaa

1| MuxposBostonusa. Onpezenenue noHsaTyus Bu, nonyisinusa. Kpurepuu Buja.

CTPYKTypa
Tema 5.6 Copeprkanue yueOHOTO MaTepHraia

OBOJIIOIMOHHASA poiib | 1| MyTalMOHHBINA IPOIECC KaK MOCTOSHHO JCHCTBYIOMNN UCTOYHHUK

MYyTalUU. HACJICJICTBEHHON M3MEHUYMBOCTH, HICTOYHUK pE3€pBa

['eneTnueckue HACJIEJICTBEHHOMM3MEHYMBOCTH TTOMYJISIITUN. 3aKOH CTaOUIU3UPYIOIIETO
MPOLIECCHI B ckpemuBaHus — 3akoH I'. Xapau, B. BaiinOepra. CiydaitHoe HeHaNpaBJIEHHOE
MOMYJISLUSX. W3MEHEHHE YacTOThl TeHOB. [leprnoanueckue kosieOaHusi YUCICHHOCTH.

NuOpuauHr — OJIM3KOPOJICTBEHHOE CKPEIIMBAHME.

Tema 5.7 Ilytn
JOCTHKECHHUSI

Copeprxanre yaeOHOTO MaTepHraia

l‘ Apomopdosz. Unnoamanranms. [lerenepanmsi — Kak myTH TOCTHKCHUS
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OMOJIOTHYECKOTO
porpecca.
Mopdomoruueckue
3aKOHOMEPHOCTH
OHMOJIOTHYECKON
9BOJIIOIUH.

ouonornyeckoro nporpecca. Juseprenmus. Kouseprenmus. [lapannenusm.
[IpaBuna 3BoIOLIMK — HEOOPATUMOCTH YepPEOBAHUE HATIPABICHHBIX DBOJIOLIMM.

Tema 5.8 Pa3zButue

oJiepKaHne y4eOHOro MaTepualia

YKA3HU Ha 3eMUI€. 1| PaznooOpa3zue xu3HeHHbIX popM. [loapasznenenne ucTopuu Hamiei riaHeTbl Ha
3pBI U IEpUOAbI. Pa3BUTHE KU3HU B apXEHUCKOM, TPOTEPO3OMUCKOM, MTAIE030MCKOM,
ME3030MCKOM, KaitHO30MCKOM 3pax. OCHOBHbBIE COOBITHS B ABOJIIOIIUU PACTCHUH U
YKWBOTHBIX.

Tema 5.9 Copeprkanue yueOHOTO MaTepHraia

IIpoucxoxaenue 1| ITonoxxeHue yenoBeka B CUCTEME )KMBOTHOTO MHUPA. DBOJIOLIHS IPUMATOB.

YyeJa0BeKa Crannu 3BOJIIOLIMN YEIOBEKA: APEBHEUIINE JIIOIA, IPEBHUE JIFO/IH, TIEPBBIC
COBpeMeHHbIE M0u. Poib Tpyna B mpoucxoxaenue yenoBeka. COBpEMEHHBIN
STAIl YBOJIIOLIMH YEJIOBEKA.

Pazgea 6

B3anMooTHOIEHUS

OPraHU3Ma M Cpeibl

Tema 6.1 buocdepa, | Coxmepxanue yueOHOro mMaTepuana

ee CTPYKTypa H 1| VYuenue B.U. Bepnanckoro o 6uochepe. KocHoe BemecTBo 6mochepsl, )KUBOE

byHKIUH. BEIIIECTBO, OMOTEHHOE BEIIECTBO, OMOKOCHOE BeIecTBO Onochepsnl. Cion

buoreoneHo3sl 1 Ux ounocdepnl. Kpyrosopot BeniecTs B mpupoze. EcrecTBeHHbIE COOOIIECTBA )KUBBIX

CBOMCTBA. opranu3MoB. bruoreoiieHo3bl. @yHKIIMK OHOTEO1IeHO3a. ABTOTPOQBI.
["'erepoTpodnl.

Tema 6.2 Conep:xkanue yueOHOro mMarepuasa

AOuotuueckue 1| Abuotudeckue hakTopsl cpeabl. UHTEHCUBHOCTD JEHCTBUS (DAKTOPOB CpEIbI:

(bakTopbl cpeabl. peryJspHO-TIEpUONYECKHE, HEPETYIspHbIE, HaNlpaBieHHbIe. B3aumonelicTBue

HTEHCHBHOCTD ¢dakropoB cpeasl. OrpannurBaromuii pakrop. Bugooe pazHoobpasue
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nercTBus pakTopoB
cpenbl. buotnueckue
bakTopsl cpebl

ouoneno3oB. Llenu nutanud. [IpaBumno skonoruyeckoi nupamuabl. CMEHbI
ouoneno3oB. CumoOuo3. Koonepaius, MyTyanu3M, KOMMEHCAITU3M.
AHTHOMOTHYECKUE OTHOUICHUS: XUIIIHUYECTBO, Mapa3suTU3M, KOHKYPEHIIHS.

BzanmooTHOIIEHUS Henrpamusm.
MEXKTY
OpTraHU3MaMH.
Tema 6.3 Copnep:xanue yueOHOro Marepuana
[IpupoaHbIe pecypchl Hewucuepnaemspie u ncuepnaeMbie MPUPOIHBIE PECYPCHI, TOCTEICTBUSA
1 UX MCIOJIb30BaHHE. XO03SMCTBEHHOM JICSITEILHOCTH YEJIOBEKA JJIsI OKPYKAIOIIEH CpeJibl: 3arpsi3HEHUS
[TocnencTBus BO3/yXa, MPECHBIX BOJ, MUPOBOr0O OKeaHa. AHTPONOT€HHbIE U3MEHEHHUS MOYBHI. 1
XO031MCTBECHHOMN BnusHue yenoBeka Ha pacTUTENIBHBIA U KUBOTHBIM MUpP. PaiioakTUBHOE
JIESTCIIHOCTH 3arpsi3HeHne Onocdepsl.
yeJIoBeKa JJIs
OKPY’KarOIIEH CPEIBI.
Tema 6.4 Oxpana oJIep>KaHue y4eOHOTO MaTepuasa
NPUPOJIBI U OxpaHa npupoJIbl — AEIO0 BCETO YeaoBeUeCcTBA. Mepbl 0 OXpaHe MPUPO/IbIL:
MEePCIEKTUBBI MeXaHuueckas (Pu3nKo-xuMudeckas, OuojJoruueckas O4MCTKa BOJIbl, IEPEX0]1 Ha
palMOHATIBHOTO Jpyrye BUABI TOILIMBA, ycTaHOBKA (DriibTpoB. [IpaBuiibHas mi1aHUpOBKa TOPOIOB
HCITOJIb30BaHMUS. U 3€JIeHBIX HacaxaeHu. [IpenoTBpallieHrne HempOU3BOICTBEHHBIX 3aTpaT 1
buonuka OpTraHUYECKUX U MUHEPAJIbHBIX PECYPCOB, KOMIUIEKCHOE UX MCIOJIb30BAHUE,
OMOJIOTMYECKHUE METOJIbI OOPHOBI C BPEIUTEISIMH, OpraHU3aIUs 3alI0BETHUKOB,
3aka3HUKOB. KpacHas kHura. buoHvuka — HanpaBJieHUE B HAyKe U TEXHUKE, 11EJIb
KOTOPOT'O MCITOJIH30BaTh OMOJIOTHYECKUE 3HAHUS JIJIS PEIICHUS HHXXCHEPHBIX
3a7a4 ¥ Pa3BUTUS TEXHUKHU.
Bcero: 50

Pa3nen Xumusa

12




7JIEMEHTOB
J[.M.MenaeneeBa

HaunmenoBanue pasgesioB (Coaepxxanne yueOHOro MaTepualia, JiadopaTtopHbie U NpakTuieckue padorsl,| O0bem | YpoBeHb
U TeM CaMOCTOSITEIbHAsI padoTa 00y4arouuxcst 4acoB | OCBOEHMS
1 2 3 4
BBenenue Brenenue B mpeameT. OCHOBHBIC pa3zielibl. 3a/1aud XUMUHU. XUMUS B 2
[IPOMBIIICHHOCTH. XUMUS U SKOJIOTHSL.
OBIIAS N HEOPT'AHU- 40
UECKASA XUMUSA
Pazagesa 1 OcHoBHBIE 4
MOHSATHUS M 3aKOHbI XUMHH
Tema 1.1 Conep:kanue y4eOHOr0 MaTepuasa
OCHOBHBIE MOHATHUS XUMUU
BemecTBo. AToM. Mosekyna. Xumuyeckui aneMeHT. Aiutorponus. [IpocTeie 2 1
U CIIOXKHBIE BellecTBa. KauecTBEHHBIN U KOJUYECTBEHHBIM COCTaB BELIECTB.
Xumuueckue 3Hakd U Gopmysibl. OTHOCUTENbHBIC aTOMHAsI U MOJICKYJISIpHAS
Maccel. KonnuecTBo BeuiecTsa.
Tema 1.2 Conep:kanue y4eOHOro marepuasa
(OCHOBHBIE 3aKOHbI XUMUU
3aKOH COXpaHEHHUs MacChl BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa BEILECTB
MOJIEKYJIIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIECICTBUS U3 HETO. 2 1
Paznen 2 Ilepuoguyecknid
3aKOH M NePUOAHYECKAS
CHCTEeMAa XMUMHUYECKHUX 6

Tema 2.1 Ctpoenue aroma

Conep:kanue y4eOHOr0 MmaTepuaja
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1  [Mogenu crpoenus atoma. M3oromnsl. KopmyckyisipHO-BOJHOBOM JTyain3M.
[TopsimoK 3amOJIHEHUS AIEKTPOHAMHU SHEPreTUYECKUX ypoBHEN. [IpaBuiio
Kneukosckoro. [Ipunmun [Taynu. [TpaBuio I'yHaa.

Tema 2.2 Ilepuonnueckuii  |(CoaeprkaHue yueOHOI0 MaTepuaJia

3akoH J1.M1.MeHnneneeBa 1 | @opmynupoBKa NEPUOJUYECKOrO 3aKOHA. bosblue U Majble NEPUOBI.
['1aBHBIE ¥ TOOOYHBIE TPYyNIIBL. BaneHTHBIE 37IEKTPOHBI.

2  |Pemenue 3ama4 o oopasity. Hamrcanue smeKTpOHHBIX U TpaduyecKux
AIIEKTPOHHBIX (POPMYII AaTOMOB XUMHUECKHX 3JIEMEHTOB

Paznen 3 CTtpoenne

BELeCTBA

Tema 3.1 Monnas u Conep:kanue y4e0OHOr0 MaTepuasa

KoBajeHTHas xumuueckas (1 [MloHHas cBsI3b, Kak CBA3b MEKY KATHOHAMHM U aHUOHAMH 3a CUET

CBsI3U AIIEKTPOCTATUYECKOro NpuTskeHus. Knaccudukanus nonos. MoHHbIe
KpHUCTaJUINYeCKue pemeTkn. CBOMCTBA BEMECTB C HOHHBIM THUIIOM
KpUCTaJUIMYECKON pemeTku. Mexanu3m oOpa3oBaHus KOBAJIEHTHOM CBS3H.
DIIEKTPOOTPULATENBHOCTh. KOBaJEHTHBIE OJSIpHAS Y HEMOJSPHAS CBSI3H.
MoneKyasipHbIE 1 AaTOMHBIE KPUCTAJUIMYECKHE PEIIETKH.

Tema 3.2 Meramnueckas u Coneprkanue y4eOHOr0 MaTepHuaJia

BOJIOPO/IHAs CBS3U 1 |Merannuyeckas KpUCTaUIMYECKasl PEeLIeTKAa U METAJUIMUECKas XUMUUECKast

CBA3bh. DU3MUECKUE CBOMICTBA METAJIJIOB.
ArperatHble COCTOSIHUS BEIIECTB U BOJAOPOJIHAS CBS3b.

Paznen 4 Bona. PactBopbl.

PacTtBopeHne
Tema 4.1. Boga. PacTBopsbl. Copnep:xanue y4eOHOr0 MaTepualia
PacTBopeHue 1 |PactBopbl. PactBOopumocTh. KoHueHTpamus pactBopoB. MaccoBasi a05s

[pacTBOpEHHOTO BeliecTBa Pemenue 3amayu

Tema 4.2 Dnexrtponutnueckas |Coaep:kaHue yueOHOro MaTepuaJa




TUCCOLIUAIINA

Teopml BHCKTPOHHTI/I‘IGCKOﬁ Jucconuraluu. SJIGKTPOJII/ITBI 151
HCOJICKTPOJINTHI. CreneHb SHGKTpOJ]I/ITI/I‘IGCKOfI AUCConranm.

2 [HUonnsie ypaBHeHus. .CocTaBlieHHWE TMOJIHBIX M COKPAIIEHHBIX HMOHHBIX
YPaBHEHH 1
Tema 4. 3 Huctele BemectBa 1 (Coaep:kaHue y4eOHOr0 MaTepuaja
cMecH. J{ucrepcHbIe CUCTEMBI
[ToHaTHE O cMecH BelecTB. ' OMOTeHHbIE U rereporeHHbsie cmecu. CocraB
cMecel: 00beMHas U MaccoBasi 101 KOMIIOHEHTOB B CMECH, MacCOBast JI0JIs 2
npumeceil. [lonsitue o paucnepcHoit cucteme. JlucnepcHas daza u
nucnepcroHHas cpefa. Kimaccudukaiys TUCTIEpCHBIX CUCTEM.
Paznen 5 Kinaccudpukanus
HEOPraHM4YeCKHX COeTUHEHUI 10
U X CBONCTBA
Tema 5.1 Kuciotsl u ux Conepkanue yueOHOro MaTepuaJia
CBOMCTEA 1 |Knaccudukarus KucaoT. XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU
PIEKTPOIUTHYECKOM nuccormanuu. OCOOEHHOCTH B3aUMOICUCTBUS 1
KOHILICHTPHUPOBAHHOUN CEPHOM M a30THOM KUCIIOT ¢ MeTaiaMu. OCHOBHbBIE
CIOCOOBI MOTYYEHUSI KHCIIOT.
Tema 5.2 OcHOBaHHUS U UX Conepkanue y4eOHOro MmarepuaJia
CBOMCTBA 1 [Knaccudukanus oCHOBaHUN. XMMHUECKHE CBOMCTBA OCHOBAHU B CBETE
TEOPUH ICKTPOJIUTUUECKON TUCCOIMALNU. Pa3noxkeHne HepacTBOPUMBIX 1
B BOJIc OCHOBaHU. OCHOBHBIE CTIOCOOBI MTOJIYYSHUSI OCHOBAHUM.
Tema 5.3 Conu u ux cBoiictBa |Cojep:kaHue y4eOHOT0 MaTepuaa
1 |Knaccudukarus coneir. XMMUYECKHE CBOWMCTBA COJIEH B CBETE€ TEOPHUU
PIEKTPOJIUTHYECKON nucconuanuu. CnocoObl NOJIyYeHHs COJIEH. 2
2 [Tupponus conei.
Tema 5.4 Oxcuabl U Ux Conepikanue yueOHOro0 MaTepuaJia 2
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CBOMCTBA

Knaccudukanus okcu10B. 3aBUCUMOCTh XapakTepa OKCHIa OT CTENEeHU
OKHUCJIEHUSI 00pa3yIolero ero Merajiia. XUMHUUYECKUE CBOMCTBA OKCHUIOB.
[Tonyuyenue okcuaos. Hanucanue pedepara no reme «lcnonb3zoBanue

CAKHUX HICJ'IO‘ICﬁ B IIPOMBIIITICHHOCTH)).

JlaGopaTopHbie padoThI

JlaGopaTtopHnas pabota Nel «B3anmMoaeiicTBuE METAIIOB C KUCIOTAMI)
JlaGopaTopHnas paborta Ne 2 «I'maponus cosein»

Pa3zges 6 Xumuueckue
peakuumn

Tema 6.1 Knaccuduxanus
XAMHUYECKUX pPEaKIUi

Copnep:xanue y4eOHOIro MmaTepuaJia

1

Peakuuu coenuHEHUs, pa3ioKeHus, 3aMeleHus, ooMeHa. OOpaTumbie U
HeoOpaTtuMble peakiiuu. Katamutuyeckue peakiyun. ['oMoreHHbIEC U
FETEPOreHHbIC PEAKIIMHU. DK30TEPMUUYECKUE U YIHAOTEPMUUECKUE PEAKIIUH.
TepMOXUMUYECKHE YPABHEHUS.

Tema 6.2 OKUCIUTENBHO-
BOCCTAHOBHUTEIbHbBIC PEAKIINHI

Conepskanue y4eOHOr0 MaTepuasa

1

CreneHp okuciaeHus. OKUCINTEb U BOCCTAHOBJIEHUE. BOCCTAaHOBUTEIb U
OKHCJIeHHE. MeTo1 3JIEKTPOHHOT0 OajiaHca Jijisi COCTABJICHHUS YpaBHEHUN
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHM.

Tema 6.3 CkopocTb
XAMHUYECKUX PEAKIUH.
OO6paTUMOCTh XUMHUUECKUX
peaKunii.

Coneprkanue yueOHOr0 MaTepuaJia

1

[ToHATHE O CKOPOCTH XMMHUYECKUX PEAKINNA. 3aBUCUMOCTb CKOPOCTH
[PEaKLMK OT PA3IUYHBIX (PAKTOPOB.
OG6paTuMble 1 HEOOpAaTUMBIE PEAKIIUA. XUMHUUYECKOE PABHOBECHE U CTIOCOOBI

€0 CMCIICHUAI.

JlaGopaTopHbie padoThI

JlabopaTopHas pabota Ne 3 «3aBUCUMOCTH CKOPOCTH PEAKITUU OT PA3TUIHBIX
(bakTopoB»

Pa3znen 7 Meranuabl u
HEMEeTAJLIbI
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Tema 7.1 Metanibl

Conepskanue yueOHOro MaTepuaJia

1 |OcobGeHHOCTH CTpOEHUSI aTOMOB U KpucTauioB. Kinaccudukaius MeTanios.
XHUMUYECKHE CBOMCTBA METAIJIOB. DJIEKTPOXUMHUYECKUN psii HAIPSIKEHUN 2
MeTaiioB. O6mme crnocoObl moiydeHus: MmetauioB. Koppo3us MmetamioB u
CIOCOOBI 3aIIMTHI OT HEE.
Tema 7.2 Hemeranmsl Coaep:xaHue yueOHOro MaTepuajia
1 |OcobGeHHOCTH CTPOEHHSI aTOMOB. 3aBUCHUMOCTh CBOICTB TJIOTEHOB OT HUX
nosioxkeHuss B llepuogmyeckoit  cucreMe.  OKUCHUTENBHBIE U 2
BOCCTAHOBUTEJIBHBIC CBOMCTBA HEMETAIOB B 3aBUCHMOCTHM OT MX
[10JIOKEHUS B PSIY DJIEKTPOOTPULIATEILHOCTH.
OPTAHNYECKASA XUMUA 30
Pasnen 1 OcHOBHBIC MOHATHSA
OPraHuYecKO XUMHMH U 2
TeOpHsl CTPOCHUS
OPraHUYeCKUX COeMHEeHUH
Tema 1.1 Teopus crpoenns Conep:kanue y4eOHOro MmarepuaJia
OPTraHUYECKUX COCTUHEHUN 1 [Ipenmer oprannveckoil Xumun. OCHOBHBIE TIOJIOKEHUS TEOPUHU
A.M.bytneposa. XUMUYECKOTO cTpoeHus. M3omepusi. Xumudeckrue GopMysibl U MOJIETH
Knaccudukanus opraHu4ecKkux MOJIEKYJI B OpPTaHUYECKON XHUMHH. 2
BEIIECTB M pEaKIUi 2 [Knaccudukaius BEmecTB 1Mo CTPOSHUIO YIIIEPOIHOTO CKeJleTa U HATMYHUIO
(yHKIIMOHAIBHBIX rpynn. ['oMoi10ru ¥ roMOJIOTHS.
3 [Knaccudukanus peakiuii B OpraHMuecKord XUMUU: PEaKIun
PUCOEMHEHNS, OTILEIJICHUS, 3aMEILIEHUs], U30MEPU3ALIHH.
Pa3znen 2 YriieBoaopoabl U UX 10
NPUPOJHbIE HCTOYHUKH
Tema 2.1 Ankansl Conepixkanue yueOHOro MmarepuaJia 2
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['oMostornueckuu psia ankaHoB. HomeHnkiatypa. XuMu4ecKkue CBOMCTBA.
[IprMeHeHNE aJTKaHOB HA OCHOBE CBOWCTB.

Tema 2.2 AnKeHBI

Conepskanue y4eOHOro MaTepmaJia

KapOoHOBBIE KHCIIOTHI

1

‘HOHHTI/IC 00 anpaeruaax. @opMalibIeTU]l U €ro CBOMCTBA.

1 [DrtuieH: nojiyyeHue, XMUMUUYECKUE CBOMCTBA, MPUMEHEHHUE, TO-
MOJIOTUUECKUH Psijl ATHIICHA, N30MEpHsl, HOMEHKJIATypa. 2
2 [[onstue o nuenax. ConpspKEeHHBIE TUEHBI. XUMUYECKHAE CBONCTBA
OyTamueHa-1,3 u u3omnpeHa.
Tema 2.4 AnKUHEBI Copep:xanue y4eOHOM JUCUUIINHbBI
1 |Anerminen. XuMuueckue CBOMCTBa arleTiiieHa. [I[pumenenue aneTuieHa. 2
MeskknaccoBas U30MEPUS C aJIKaIUEHAMU.
Tema 2.5 Apensl Conepkanue yueOHOr0 MaTepmaJia 5
1 ‘BGH3OJI. Xumnueckue cpoicTa 6ensona. [Ipumenenue 6eH3oma.
JlabopaTopHbie padoThI
JlaGoparopHas padota Ne 4 « XuMHUECKHE CBOMCTBA yTJIEBOIOPOIOBY 2
Pazgea 3
Kucaopoaocoaep:kammue 12
OpraHn4yeckKue coenHeHus
Tema 3.1 Criuptbl. DeHOIIbI Coneprkanue yueOHOr0 MaTepuaJia
1 [lousTHE O MpeAETBHBIX OJHOATOMHBIX CIIUPTAX. DTAHOJI: MOTyUYCHUE,
XUMUYECKUE CBOMCTBA. | TUIIEpHH KaK MPEeCTaBUTEIh MHOTOATOMHBIX
CIIUPTOB, ero npuMeHeHue. KauecTBeHHas peakiiysi HA MHOTOaTOMHBbIE 1
CIIAPTHI.
2 |Duznyeckue U xuMu4eckue cBoiicta gpenona. [lpumenenue genona.
JlaGopaTopHbie padoThI 9
JlaGoparopHas pabota Ne 5 « XUMHUECKHE CBOMCTBA CITUPTOBY
Tema 3.2 Anbaerusbl. Coneprkanue yueOHOr0 MaTepuaJia 1
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[TonsiTue 0 kKapOOHOBBIX KUCIOTaX. ['OMONIOrH4YecKuit psii MpeIeabHbIX
0JIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XUMUYECKHUE CBOMCTBA YKCYCHOM
KHCJIOTHI. BeICIINE KUPHBIE KUCIOTHI HA PUMEPE MAITBbMUTUHOBOW U
CTEapUHOBOMU.

JlaGopaTopHbie padoThI

JlabopaTopHas pabota Ne 6 «XumMudeckne CBONCTBAa KapOOHOBBIX KUCTIOT)

Tewma 3.3 CnoxxHble 2pupbl U
PKUPBI

Conep:xanue y4e0HOI0 MaTepuaJia

1 [lonyuenue cinoxHbIX 3pupoB peakuueit aTepupukannuu. CioxxHbie 3QUpbI
B [IPUPOJIE, UX 3HAYCHHUE.
2 [Kupsl kak cnoxsbie 3Qupbl. Knaccupukanus KupoB, XUMAYECKUE

CBOMCTBA XMUPOB. MbLa.

JlabopaTopHbie padoThI

JlabopaTopHas padota Ne 7 «CnoxxHbie 3QUpPHL, XKUPHD)

Tema 3.4 Yriesoanl

Coneprkanue yueOHOr0 MaTepuaJia

1

Knaccudukanus: MoHocaxapu/isl (TII0K03a, (GPYyKTO3a), AUcCa- XapHIbl
(caxapo3sa) u nojucaxapuasl (Kpaxmain U 1esuiono3a). ['mokosa -
BCILICCTBO C JIBOMCTBEHHOU (PyHKITHEH. XMMHUYECKUE CBOMCTBA TIIFOKO3HI.

Pa3znen 4 A3orocoaeprkamniue
OpraHn4yecKue coeIMHeHusl

Tema 4.1 AMUHEL

Conep:xanue y4eOHOIro MmaTepuaJia

AMUHOKHCIIOTBI 1 [[lonstre 06 amuHax. AnudaTidecKue aMUHbI, UX Ki1accuukanus u
HOMEHKJIaTypa. AHWINH, KAaK OpTaHWYECKOE OCHOBAHHE.
2 |AMUHOKHCIIOTHI KaK aM(oTepHbIe MU YHKIIMOHATBHBIE OPTAaHUYECKHE
coeIMHEHUA. XUMHYECKUE CBOWCTBA AMUHOKHUCIIOT
Tema 4.2 benku 1 |benku. IlepBuuHasi, BTopuuHasi, TpeTUYHAsI CTPYKTYpPHI O€I-

KOB. XMMHAYECKHUE CBOMCTBA OEJIKOB.
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JlabopaTopHbie padoThI

JlabopaTopHas pabota Ne 8 «A3oTocoepkalue opraHu4ecKue
COEJIMHEHUSD.

2 |[lpumeHeHNE aHWIMHA U aMUHOKHUCTOT. [ImacTmaccer: momydenue,
npenacraBuTenu. BonokHa: kinaccudukanys, noaydeHue, OTIeIbHbIC
MPECTABUTEINH.

Bcero:

72

Pasnen «OCHOBBI POCKTHOM AeATEIbHOCTH. MHAMBHAYATbHBIH IPOEKT.»

HaumeHnoBaHue pa3aejioB u
TEM

Coaep:xanue y4eOHOIro MaTepuajia, NpakTU4ecKue 3aHsATHS,
camMoCTOsfITeIbHAsI pad0oTa 00y4aroIMXCH

Oo0BeMm
4acoB

Ypo-
BeHb

ocBOE
HUA

2

BBenenune

[lenwn u 3amaum pazgena. [[poekT kak OMH U3 BUIOB CAMOCTOATEIBHOMU
JEATEeIbBHOCTH 00y4Yaroierocs.

Tema 1 MeToagojiorus u
METOANKA UCCJIeT0BAHUA

Conepxkanue yaeOHOro Marepuaa

1

[Tonsitue MCTO», «KMCTOOOJIOTHA», <QKCIICPUMCHT», «3AKOHOMCPHOCTDB).

Merononorundyeckue npuHIuUmbl. CTpykTypa Merogoioruu. [lonsitue o goruke
MCCIICIOBAHMS.

IIpakTnueckoe 3ansiTue 1.

Pemienue CUTYAIIMOHHBIX 3a/1a41 METOJOJOIrMYCCKOIO aCIICKTa HCCHGHOB&T@HBCKOﬁ
JACATCIBbHOCTH.
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Tema 2 Tunbl 1 BUABI
NMPOEKTOB

Coneprkanue yueOHOTO MaTepHraia

1 | Tumnbl npoeKToB 1o chepam ASATENbHOCTU (TEXHUUECKUH, OpraHU3aIMOHHBIN,
HPKOHOMHUYECKHUH, COLIMANIbHBIN, CMeIIaHHbIN ). Kiacchl mpoekToB
(MOHOIPOEKTHI, MYJIbTUIIPOEKTHI, METAIPOEKTHI ). BUIbI TpOeKTOB
(MHHOBAIIMOHHBIN, KOHCTPYKTOPCKUMA, UCCIIEI0BATEIbCKUM, NHKEHEPHBIH,
WH()OPMAITMOHHBIN, TBOPUECKUH, COITUATBLHBIN, TPUKIIATHOMN )

IIpakTu4yeckoe 3ansitue 2.
Pa3zpaboTka anropurma paboThl HaJl MPOEKTOM.

Tema 3 Bbi0op u
(popmyupoBanue

Te€MbIl, IOCTAHOBKA LieJIeH.
Onpenesnenue runoTe3bl.

ConeprkaHue yueOHOTO MaTepuana

1 | Bei6op Temsbl. OnpeziesieHne CTeNeHn 3HaYUMOCTH TeMbI IpoekTa. TpeOoBaHus
K BBIOOpPY ¥ JOPMYJIMPOBKE TEMbI. AKTYaIbHOCTb U MPAKTUYECKAS] 3HAYMMOCTD
UCCIIEJOBAHMS.

Omnpenenenne nenu 1 3agad. TUNUYHBIE CIOCOOBI ONIPEAEIIEHUS LIEIN.
OddexruBHOCTh Henenonaranud. [lonsitue «I'unoresay. Ilponecc nocrpoenus
runores3sl. PopMyIHpoBaHre rUnoTe3sl. Jl0Kka3aTenbCTBO U ONPOBEPIKEHHE
TMIOTE3BI.

IIpakTuyeckoe 3ansitue 3
«3Be310YKH 00TyMBbIBaHUS (CXEeMaTHUYECKOE U300paKEHNE COCTABIISIOMINX
MPOEKTA: aKTyaJIbHOCTb, 11€J1b, 3aJa41, TUTIOTE3a, MPEIMET U OOBEKT MPOCKTA)»

IIpakTnuyeckoe 3ansarue 4

CocraBneHue miaHa CoOOCTBEHHOTO UCCeI0BaHus: (POPMYJIUPOBAHUE TEMBI U
COCTaBJICHHE IJIJaHa COOCTBEHHOTO HCCIIEAOBAHNUS; ONpeiesieHne 00BhEKTa,
npeaMeTa, LeJu U 3a/1a4l COOCTBEHHOT'0 HayYHOTO [TOMCKA; OTpe/iesieHIEe
0COOCHHOCTH MPOOJIEMBbI M TUIIOTE3bl COOCTBEHHOM MCCIIEI0BATENbCKON PadOTHI.

Tema 4 DTanbl padoThI HAX

Copeprkanre yaeOHOTO MaTepHraia
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MPOEeKTOM

1 | Dramnbl paboOThl HAJT TPOEKTOM.

[ToaroToBUTENBHBIN 3Tan: BEIOOP TEMBI, IOCTAHOBKA 1I€JIed U 3a1a4 OyAyIIero
IPOEKTA.

[TnanupoBanue: moa00p HEOOXOAUMBIX MAaTEPUAIIOB, ONIPENEICHUE CIIOCOOO0B
cbopa u aHanu3a uHpopMaIuH.

OCHOBHOI 3TaIl: 00CYX)JAEHUE METOIMYECKHUX ACIIEKTOB U OpraHU3aLus
paboThl, CTPYKTYpHUPOBAHUE IPOEKTA, pad0Ta HaJl IPOEKTOM.
3aKITIOYUTENbHBIN 3Tal: TOJIBEICHUE UTOTOB, 0(pOPMIIEHHE PE3YIIHTATOB,
IPE3EeHTals [IPOCKTA.

3aKITI0YUTENBHBINA ATAIl: OJABEICHUE UTOTOB, 0()OPMIICHHUE PE3YIIHTATOB,
Ipe3eHTalNs IPOEKTA

IIpakTHyeckoe 3ansiTHE 5
AJTOPUTM MOJATOTOBUTENILHOTO ATana padoTsl Haj npoekToM [Ipobiema, 1iemb,
TeMa rpoekTa ( «Mo3roBoii mtypm")

IIpakTuyeckoe 3ansitue 6
AJTOPUTM OCHOBHOTO 3Tamna padoTsl HaJ poekToM CoCTaBiIeHHE IUIaHa TPOEKTa

IIpakTuyeckoe 3ansitue /
ANTOPUTM 3aKJIIOUYUTENIHHOTO ATana padoTsl Haj mpoekToM CojieprkaHue
3aKJTFOYUTEIBHON YaCTH MPOEKTA: aHAJIU3, BEIBOJI

Tema 5 MeTtoabl padoThi ¢
HCTOYHMKOM MH(OPMALMH.
HaumeHoBaHmue

pa3aesioB U TeM.

Copnepxkanue yaeOHOro Marepuaia

1 | Buasl nutepaTypHBIX HCTOYHUKOB MH(MOpManuu: yueOHas TuTeparypa
(yuebHuk, yuedHOe mocodue), cipaBouHO-MH(GOPMAIIMOHHAS IUTEepaTypa
(SHUMKJIONEIUS, SHIIUKIIONEAUYECKUH CIIOBAph, CIIPABOYHUK, TEPMUHOJIOTH-
YEeCKHUH CIIOBapb, TOJKOBBIN CIOBaph), HAy4YHAsl TUTEpaTypa (MoHOrpadus,
COOPHHK HAYYHBIX TPYIOB, TE3UCHI TOKJIAI0B, HAYUHbIE )KYPHAJIbI, JUCCEpTa-
IIUN).
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HudopmarmoHHbie pecypchbl (MHHTEPHET - TEXHOJIOTHH).

[TpaBuia u ocobeHHOCTH MH(POPMAITMOHHOTO MorcKa B MIHTepHeTe.
Buapl utenus. Buasl pukcupoBanus napopmaruu. Buasl 06001eHus
nHpopmMaruu.

IIpakTuyeckoe 3ansaTHe 8
MeTo161 pabOTHI C TEKCTOBBIMU HCTOYHUKAMH MH(pOpMAaIu

Tema 6. BoinosiHeHHE
HCCJIeI0BATEIbCKOM
padoTsl B popme
pedepatos

Conep:xanue yueOHOro MaTepuana

Pedepar: cTpykTypa, sTansl paboThl, TpeOOBaHUS K OPOPMIICHUIO, KPUTEPUU
1 | olleHKH. BhInoONIHEHHE HCCIEN0BaTENBCKOM paboThI B (hopme pedepaToB
Jokmnan: cTpykTypa, 3Tanbl padoThl, TpeOOBaHUS K OPOPMIICHUIO, KPUTEPUU
OLICHKH.

IIpakTueckoe 3ansaTue 9

[TonroroBka aBTOpckoro aokiaaa. Jlokmnan ¢ npezenranueit. Oco0eHHOCTH
odopmIIeHUS

TEKCTa UCCIIeI0BATENLCKOM pabOThI (CTHIIM TEKCTOB). JIekcuueckue cpecTna,
IPUMEHSEMbIE B TEKCTaX HAYYHOTO Xapakrepa. JlomycTiumble COKpaleHust coB B
TEKCTax.

[IpaBuna oopmieHHs] JEMOHCTPAIMOHHBIX MAaTEPHAJIOB (TJIAKATOB).

Tema 7 IlpaBuia
oopmiieHUA IPOEKTA

Conepxanue yueOHOro Marepuaia

O6m1ue TpedboBanus k opopmiienuto Tekcta (I'OCTrI o opopmieHuro
MalIMHOMUCHBIX paboT: BEIOOP PpopmaTa Oymaru, opopMieHUE MoJIeH, 3HAKOB
penuHaHus, HyMepalluy CTpaHuIl, pyOpUKaIliy TEKCTa.

1 | IIpaBuna opopmiIeHHS TUTYIBLHOTO JIUCTA, COepx)aHus mpoekTa. OdopmiieHne
oubnuorpaduueckoro crucka. [IpaBuina opopmiienns Tabnuil, rpapuKoB,
[Ipe3eHTanusa npoexra.

Ocobennoctu pabotsl B mporpamme PowerPoint.
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AJ'IFOpI/ITM Hanucanue otdeta. CHIIbHBIC U C1a0bIe CTOPOHBI pa6OTLI Hal
CBOHUM IIPOCKTOM. CriocoOsbl OLICHKH. CaMOOHeHKa.

IIpakTuyeckoe 3ansaTue 10

Brinonnenne ynpaxnenuit: «OpopmMiieHne TEKCTOBOM 4acTH MPOESKTa» 2
Odopmiienue tutynbHOro aucta. OdopmiieHne 6udIMOrpadUyecKoro CmucKa.
IIpakTHyeckoe 3anaTue 11 2
Odopmrenue cnaiiioB B mporpamme PowerPoint.
IIpakTuyeckoe 3ansaTue 12 2
N3noxxeHune pe3yapTaToB paOOThl HaJl MHANBUAYAJIbHBIM IPOEKTOM YEPE3 CTAThIO.
IIpakTnueckoe 3ansaTue 13
OdopmiieHne NMPUIOKEHUS PE3YIHTATOB UCCIEIOBAHUS WHIUBUTYAIbHOTO 2
IIPOEKTA.
Tema 8. OcodennocTu Conepxanue yueOHOT0o MaTepuana
BBINIOJIHEHHS MCCJIe0BATEI
bCKOii paGoThI IlpakTH4yeckoe 3ansaTHe 14. 2
Odopmiienne 1okIaaa I 3alUThl HHAWBUIYaIbHOTO MPOEKTA.
IIpakTuyeckoe 3anustue 15. fopaboTka nmpoekTa ¢ y4€ToM 3aMEHaHUIN U 5
IIPEIIOKEHUM
Tema 9 TpeboBanus K Conepxanue yueOHOTo MaTepuana
3aluTe MPoeKTa
Bpewms 3amuthl. PegaktupoBaHue T€3MCOB U IEMOHCTPAIMOHHBIX MaTEPUAIIOB.
Kpurepnun oneHKr MPOEKTHOW IEATENIBHOCTH. 3amuTa npoekra. KomiektuBHoe 2
oOcy»xieHne BorpocoB: «YUTto Takoe 3amuTa?», «Kak npaBuibHO aenath
nokian?y», «Kak orBedyars Ha BOIPOCHI?» U T.II.
Bcero: 42
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3 VYCJOBUS PEAJM3AIIMA TPOTPAMMBI YYEBHOM

JUCHUIIIAHBI

3.1 TpeOoBaHusT K MHHMMAJBLHOMY MATEPHUAIbLHO-TEXHUYECKOMY

o0ecrneyeHHIo

Peanu3anms mporpaMmbl JAHCIMIUIMHBI TPEOyeT HalW4us Y4eOHOro kKaOuHeTa
00111e00pa30BaTeNIbHBIX 0A30BBIX JUCIIUTLINH.

O6opynoBanue yueOHOro KaOUHETa:

- KOMIUIEKT Y4eOHO-METOANUECKON JOKYMEHTAIINH;

- HarJIs,AHbIE TOCOOus (TJIaKaThl U CTPYKTYPHO — JIOTUYECKHE CXEMBI);
-[10CaJ0YHbIE MECTA 110 KOJUYECTBY 00yUaroIMNXCs;

- pabodee MecTO MpenogaBaTelIs;

- KOMIUIEKT Y4€OHO-METOAMYECKUX MOCOOUI 1O TUCLMIINHE

TexHuuecKkue cpeacTra 00ydeHus:

- HHTCPpAKTHBHAA IOCKa

3.2 UndopMmannonHoe odecnevyeHue 00yueHmst

IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, VHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPbI

1.

2.

10.

11.

OcHogHble UCMOYHUKU:

A.B. IlumenoB VYpoku Owuonoruu B 10 -11 kmacce. Spocnasib.
Axagemus.2021r.

B.C. Kyumenko «OneHka KadecTBa IOJATOTOBKU BBITYCKHUKOB CpPEIHEH
(TosTHO¥) mIKOJIBI TT0 Onomorum» «Ipoda» 2022r.

HN.K.bense, IL.M.bopoaun «OOmas Owuonorusi» 10-11 kmace, M.:
[Tpoceemenue, 2020.

INa6puensna O.C. Xumus: yued. nocodue ais cTyl. npod. yued.3aBeeHul. -
M., 2019..

INabpuensa O.C..Xumus B Tecrax, 3ajadax, ynpakHEHUsX: y4ue0d. mocodoue
st crya. Cpen. [Ipod. yueOnbix 3aBenenuii. M., 2019.

INabpuensu O.C. Ilpaktukym 1o oO0Iei, HEOPraHMUECKOM U OPraHHUYECKON
xuMun: yue0. [Tocobue mis crya. cpen. npod. yued. 3aBeaenuii. -M., 2019.
Epoxun FO.M. Xumus. - M., 2019.

Epoxun FO.M., ®pono B.U. COopHUK 3a1a4 U ynpakKHEHUN MO XUMUH (C
TUJAKTUYECKUM MaTepralioM): yueO. mocoOue Jisi CTYJIGHTOB CpeaH. npod.
3aBeaeHuii. M., 2019.

Mangnens, b.P. OcHOBBI MPOEKTHOUW AEATEIBLHOCTU: y4eOHOE mocolue s
oOyuaronuxcs B cucreme CI1O / b.P. Mangens. - Mocksa; bepnun: Jlupexr-
Menaua, 2019.

Muxankuna, E.B. Opranuzanus m0TpoeKTHOM JeATEIbHOCTH : Yy4yeOHOe
nmocoobue / E.B. Muxankuna, A.FO. HuxwmraeBa, H.A. KoconamoBa ;
MunuctepcTtBo oOpazoBanusi u Hayku Poccuiickoit deneparuu, HOxHbBIN
denepanbHbIil yHUBEpCUTET, DKOHOMUYECKUH (akynbTeT. - PocToB-Ha-/{oHy
: IBnatenbctBo KOxHOTO (henepanpHOTO YHUBEpCUTETA, 2021

Ceprees U.C. Kak oprann3zoBath NpOEKTHYIO I€SITEIBHOCTh YUaluxcs. — M.
APKTH, 2019
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12.

13.

14.

15.

16.

17.

10.

11.
12.

Crynuukas M.A. Marepuansl kypca «HoBble ne1arornyeckue TeXHOJIOTHU:
OpraHU3alus U COACPKAHUE NMPOEKTHOU JIEATEIIBHOCTH YUAIIUXCS»: JIEKIUU
1-8 M.: Ileparornueckuii yauepcuteT «IlepBoe ceHTaOps», 2020
Mep6akoBa  C.I'.  Opranuzanuss  OPOEKTHOM  JEATEIBHOCTH B
oOpazoBarenbHOM yupexaeHuu. - Bonrorpan: M3aaTenbcko-TOProBbiil JoM
«Kopudeii», 2019

[TonoBkosa M.B., Maiicak H.B., [TosioBkoBa T.B.: UHauBuayanbHbIN IPOEKT.
10-11 xmaccel. Yuebnoe nocodue. ®I'OC, M.: [Ipocsemienue, 2019.

I'ony6, I'.b. OcHoBBI TIpoekTHOM nesrenbHOCTH mKodbHHUKA / [.B. T'omyo,
E.A. Tlepensiruna, O.B. Uypakosa ; oz pexn. npod. E.f. Korana. — Camapa:
YueOnas nuteparypa, 20109.

3anp-bek, C.U. Pa3Butre KpUTHUECKOTO MBILIEHUS HA YPOKE: MOCOOHE IS
yuntenelr obmeobpazoBarenbHbiX yupexnaenuin / C.U. 3amp-bek, U.B.
MymraBuackas. — M.: [Ipoceemenue, 2019.

Hosoxwinoa, M.M. Kak KOppeKkTHO NpOBECTH y4yeOHOE UCCIIEeIOBAHUE: OT
3ambIcia K OTKpeiTHIO / M.M. HoBoxwunosa, C.I'. Boposmukos, H.B.
TaBpenb. — 3-e uzn. — M.: 5 3a 3nanus, 2020

/JlononnumensvHvle uCMOYHUKU:

Aunexmuna 1.1O., Jlsnuesa A.B. EcrectBo3nanue — yueOHuK -11 kiacc. -M:
[Ipoceemenne, 2021

A.A3umoB, Y. boiin , Pacel u Hapoasl. ['eH, MyTanys U 3BOJIIOLMS YEITIOBEKA.
M.: lentpnonurpad, 2019

A.N.Hukumos, P.A. IlerpocoBa «buonorus B Tabnumax» M.: Unekca, 2019
A.ILT opkun, buosorus. CoBpeMeHHasi WIUTFOCTPUPOBAHHAS SHIIMKIIONIE M.
2022

I'.C.KanunoBa, A.H. MsrkoBa «buosorus. IloaroroBka K 3K3aMeHy»,
peKoMeHaaIMu U 3aaanus — M.: Actpenb, 2022

JI.B.Breiconkas, I''M. Jemmmmn «O6mas ouonorus»: YueOnuk mrs 10-11
KJIACCOB C YIIyOJIEHHBIM M3ydeHueM Ouosioruu B 1kose. M: IIpocBemienue,
2019.

O.b.I'uranu, O.H. Cnepanckas «O0mias 6uonorusy», yueoHoe nmocodue — M.:
[Tpomatyp, 2020

I"abpuensu O.C., OctpoymoB N.I'., OctpoymoBa E.E. Opranuueckas Xumus
B TECTAX, 3aJa4ax U ynpaxHeHusx. -M., 2019..

IMa6puensn O.C., OctpoymoB WN.I'., Benenckas A.I'. O61iast Xumus B TecTax,
3a7a4ax u ynpaxHeHusx. - M., 2018.

IMa6puensn O.C., Octpoymon U.I'., Hopodeera H.M. [IpakTukym mno ooiiei,
HEOPraHUYEeCKON 1 OpraHnyecKor XuMuu: yued. nocoodue. - M., 2018.
[Tnuyruna I'.B. Xumus u noBcegHEBHAs XKU3Hb yeioBeka. - M., 2020.

I'ony6 TI'.b., Ilepensirmna E.A. YypakoBa O.B. OcHOBBI NpOEKTHOMN
JESTeIbHOCTH: METOJIMYEeCKOoe IocoOue Mo TMpenojaBaHUI0 Kypca (¢
HCIIOJB30BaHUEM TeTpajaeii Ha medaTHou ocHoBe) / Ilox pen. mpod. E.A.
Korana. — Camapa: UznarenscTtBo «YueOHas muteparypa», M3narennckuii
nom «Demopony, 2020. — 314c.
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13.  UYeuens U.Jl. YopaBneHue uccieaoBaTeIbCKON AeATEILHOCTHIO MEaarora u
yuamierocs. — M.: CEHTSBPD, 2018.

14. TlactyxoBa WM. II. OcHOBBI y4eOHO-HUCCIIEIOBATEIILCKON JEATEIBHOCTH
CTYJICHTOB : yue0.-MeTo.11ocoOue JJIsl CTyA. CpeaH. mpod. yued. 3aBeIeHUI
/ N.IL.I1actyxoBa, H.B.TapacoBa. — M.: 3naTenbckuit IEHTp «AKaaeMUs»,
2019.

15. Cpicoeea M.E. Opranuzainus Hay4yHO-HCCJIEIOBATEILCKOM  paOOThI
ctyaeHToB. — M., 2019.

IlepeueHb pekoMeHayeMbIX yueOHbIX VIHTEepHET-pecypcoB:
http://nrc.edu.ru/est/

http://www.livt.net/

http://bio.1september.ru/

http://evolution.powernet.ru/

http://dronisimo.chat.ru/homepagel/ob.htm
http://www.sci.aha.ru/biodiv/index.htm

www. class-fizika. nard. ru («Knacc!Has qocka st 1i0003HATEIBHBIXY ).

www. physiks. nad/ ru («®u3uka B aHUMAILIHSIX» ).

www. interneturok. ru («Buaeoypoku mo npeaMeraM MIKOIbHOU MPOTpaMMBbD»).
www. chemistry-chemists. com/ index. html (anekTpoHHBIIKYpHAT
«XUMUKUUXUMUSI).

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBsI TOpBD?).

www. hemi. wallst. ru («Xumus. O6pa3zoBaTeNbHbIA CAUT I HIKOJIBHUKOB ).
www. alhimikov. net (O6pa3oBatenbHBII CAUT ISl IIKOJIBLHUKOB).

www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUN).

www. hvsh. ru (kypHan «Xumus B IIKOJIE»).

www. hij. ru (KypHain « XUMHUSI 1 KUZHBY).

www. biology. asvu. ru (Bes 6uonorus. CoBpeMeHHast OMOJIOTHS, CTaThbH, HOBOCTH,

oubnuoTexa).

http://eor.edu.ru - ®enepanbHblii [EHTp HH)OPMAIMOHHO-00pPa30BATEIBHBIX
pecypcoB

http:// school-collection.edu.ru - Enunas komnekius 1iuppoBsIx 00pa30BaTeIbHBIX
pecypcoB

http://elib.kspu.ru/document/
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4 KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCHIUITJIMHbI

OO0mue n DopMBbI 1 METOAbI KOHTPOJISA
npodgeccHoOHAIbHbIE U OLIEHKH Pe3yJIbTATOB 00y4YeHH sl
KOMIIeTEHIIUH
OK 1. Beibupats crnocoOsl pelieHue 3aaad;
perieHus 3a1a4 npodeccuo- o opMIICHHE OTYETA O BBHITTOJTHCHUH
HaJLHOW JIEATETLHOCTH MPaKTUYECKUX PadoT;

MPUMEHUTENHHO K Pa3Ind-HbIM TECTUPOBAHMUE;

KOHTEKCTaM; CamocTtosiTenbHas paboTa, pelieHue 3a1ad,
1abopaTopHbIe pabOThl, TECTUPOBAHUE;

OK 2. OcymiecTBisITh IOUCK, CamocrosiTenbHas paboTa, padbora ¢

aHaJIN3 U UHTEPIPETAIUIO y4eOHUKOM, pEelIeHUE 3a/1aY;

uH(pOopMaIK, HEOOXOUMOM i1 | MUCHbMEHHBIN OIPOC;

BBITIOJIHEHUS 3a/1a4 TIPO- COCTaBJICHHE CPABHUTEIBHBIX TAOJIHII;

dbeccuoHaNbHOU JEATENb-HOCTH; | TECTUPOBAHUE

OK 3. [IimanupoBats u MACbMEHHBIN OIIPOC;

peann30BbIBaTh COOCTBEHHOE TECTUPOBAHUE

po¢dheCCUOHAIBHOE U CamocTtosiTenbHas paboTa, YuacTtue B

JMYHOCTHOE Pa3BUTHE; ceMuHapax, KOH(pEepeHIHsIX, TOATOTOBKA

JIOKJIAZI0B, TPE3EHTALIUN
COCTaBJICHUC TC3HCOB, BLINIOJIHCHUC TPCHUHT —
YIOPaKHEHU;

OK 4. PaboTath B KOJUICKTUBE U | COCTABJICHUE CPABHUTEIIbHBIX TAOJIHII;

KOMaH[1e, 3(HEKTUBHO TECTUPOBAHUE;
B3aMMOJIEWCTBOBATH C KOJUJIETaMH, | 0(DOpMIIEHHE OTYETa O BBIIIOJHEHUU
PYKOBOJICTBOM, KIIMEHTAMU; MPaKTUYECKUX padoT;

CamocTosiTenbHast pabota, padoTa ¢
y4eOHUKOM, pelieHne 3a1aq

OK 5. OcymiecTBIsITh yCTHYIO U | IUCBbMEHHBIN OIPOC;
MUCbMEHHYI0O KOMMYHHUKAIUIO Ha | 0(DOpMIICHHE OTYETa O BHITIOJHEHUU

rocyJap-CTBEHHOM SI3bIKE MPaKTUYECKUX PadoT;

Poccuiic-kont denepannu ¢ TECTUPOBAHUE

y4eTOM 0COOEHHOCTEM CamocrosiTenbHas paboTa, HAMMCAHKUE
COIMAIBHOTO U KYJIBTYPHOTO JIOKJIa10B U pedhepaToB;

KOHTEKCTA; coOeceloBaHuUE;

BBITIOJIHEHUE MTPE3EHTALIUU B

nporpamme PowerPoint;

BBIIIOJIHEHHUE 3aJIaHUU 110 TEMATHYECKUM
KpPOCCBOP/1aM; BBIITOJIHEHUE TPEHUHT —
YIPaXHEHUH;
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OK 6. ITposiBISTH IpaXkJaHCKO-
NaTPUOTUYECKYIO MMO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJCHUE Ha OCHOBE
TPaJAUIIMOHHBIX
00111e4eI0BEYECKHUX [IEHHOCTEH;

MMCbMEHHBIN OMpPOC;

COCTaBJICHHE CPABHUTEIbHBIX TAOJIMII;
TECTUPOBAHUE

CamocrosiTenbHas paboTa, perieHue 3aad,
nabopaTopHble pabOThl, TECTUPOBAHMUE;
VYyacTtue B cemuHapax, KoH(}epeHIusX,
MOATOTOBKA JOKJIA/0B, MPE3EHTAIINI

OK 7. CopeiicTBOBaTh
COXPAaHEHUIO OKPYKaIOIIEH
CpeIbl, PECYpCOCOepeKHHUIO,
3¢ (PEeKTUBHO AEHCTBOBATH B
YpE3BbIYANHBIX CUTYaIIUIX

o opMIICHHE OTYETA O BBHITTOJTHCHUH
MPaKTUYECKUX PaldoT;

TECTUPOBAHUE, HAMTMCAHUE TOKIAI0B U
pedepatoB; CamocTosTenpbHas padoTa,
1abopaTtopHbIe pabOThI, TECTUPOBAHUE;
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