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1. HACTIOPT IPOTPAMMDbI YYEBHOM JAACTTHUITTAHBI

1.L1.  O6uaacrs npaMeHeHus IPOrpaMMEI

Pabouas nporpamMma y4ueOGHOH IUCHHILIMHEI I[JT.03 Ecrecrrozuanue npemnasnayeHa mis
U3YUCHHs  CCTCCTBO3HAHHMS B NPO(ECCHOHANBHBIX — 06Pa3sOBATENBHBIX  OPTAHH3ALUSIX CIIO,
peai3ylonuxX 0dpasoBaTeNbHYIO IPOrPaMMy CPETHEro 06IIero 06pasoRaHus B IIpejienax OCBOEHHUs
OCHOBHOH IIpodeccHORANbHOM 06pasosaTesHo# nporpammi CTIO (OIIOTI CITO) ua 6a3e 0CHOBHOTO
obmuiero 06pasoBanys IIPH MOATOTOBKE CIIEIUATICTOR CpeIHero 3BeHa.

Pabouast mporpamma yueGHOH IHCHMITTHILI I[JT.03  EcrecrBo3Hanue SBIACTCS HaCTHEO
oOpazoBaTensHOil IporpaMMel B coorsercteur ¢ PI'OC mo cnenuanbHocTy 21.02.05 3emensHo-
HMYIIECTBEHHBIC OTHOINECHHS,

1.2.  Mecro aMcHMmiIMHBI B CTPYKTYpPe OCHOBHOI npodeccHoHATEHOH 00pasoBaTeLHOI
IPOrPaMMBI:

B yuebmprx mramax IIICC3 mecto yueOmoi mumenummmusl «ECTeCTBOIHARNEY) B cocTase
00meobpasoBaTebHBIX  YYCOHBIX JMCHAIUTHE 110 BEIOODY, (OPMUPYEMELIX U3 06s3aTelbHBIX
upeamernbix  obmacreit ®I'OC  cpeanero o6mero obpazoBanusa, s croenmansHocrel  CIIO
COLHATEHO-3KOHOMHYECKOTO IPOGHIS NpoQecCHOHATEHOTO o0Opa3oBaHus.

1.3. IMetn wu 3aga9m  AUCOAILIMHBI  — TpeOOBaHHA K PE3yJbTATAM OCBOEHHS
MHCHHTIIMHBI:

COIICp)KaHHC IIporpaMmsal «EcTecTBOZHAHNE ) HallpaBJICHO Ha JNOCTHKEHHC CIEOYIOWINX IeJICH:

— OCBOCHHC 3HAHUH O COBPEMEHHOH €CTECTBEHHOHAYYHOMN KapTHHE MHpa H METONaX eCTeCTBEHHBIX
HAyK; 3HaKOMCTBO ¢ HauOollee BaXKHBEIMH HACAMH W JOCTHKCHUSIMU €CTECTBO3HAHHS, OKA3aBIINMU
OIPENCIAIOMEE BIUIHUE HA PA3BUTHE TEXHUKH M TEXHOJIOTHIA;
— OBJIAZICHHUC YMCHHAMM IIPUMCHATH NOIYYCHHBIE 3HAHHUA JUIT OOLACHEHHS ABJICHUI OKPYIKAIOIIETO
MHApa, BOCTIPHUATHS HHGDOPMAIMH €CTECTBEHHOHAYIHOTO U PO ECCHOHAIBHO 3HAYHMOT0 COJIEPKAHHS;
PasBUTHC HHTEJUICKTYAlbHBIX, TBOPYECKHX CHOCOOHOCTEH W KPHUTHYECKOTO MBIIUICHHS B xojze
NpOBCICHUS TPOCTCHUINX MCCICAOBAHHH, aHANM3Aa ABICHMUIA, BOCHPUATHS H HHTEPIPETALAH
€CTECTBCHHOHAYYHOH HHOpMAaIHu;
— BOCHHTaHHE YOEXIEHHOCTH B BO3MOXHOCTH IO3HAHWUS 3aKOHHOMH IPHPOIBI M HCIOIB30BAHUAY
MOCTHXEHHH €CTECTBEHHBIX HAYK IV PA3RUTHS [MBHIIM3AIMY U MOBBIIEHHS KAUecTRA KH3HK;
— IPUMEHCHHEC C€CTCCTBCHHOHAYYHBIX 3HAHHM B NpPo(ecCHOHATBHON NedaTelbHOCTH H IIOBCEIHEBHOMI
KH3HH U1 obecnedeHus O€30IACHOCTH JKH3HEACATCNBHOCTH; I'PaMOTHOIO  HCIOIH30BAHUS
COBPEMEHHEIX TCXHOJOTHH; OXPAHEI 3[0POBBA, OKPYKAIOMIEH CpeIbL.

Ocpoenne comepixkanus yaeOHOM MUCIUIINEEL «ECTeCTROZHANNEY 0DeCIICYNBAET JOCTHKEHHE
CTyICHTaMH CIICAYOUUX PE3yIbTaTOR:

JAUYHOCMHBLX:

— YCTOHYHMBEIH HHTEPEC K HCTOPHH U JMOCTIKEHHSIM B 00JIACTH SCTECTBEHHEIX HAYK, YYBCTBO IOPAOCTH
38 POCCHUCKHE €CTECTBCHHBIC HAYKH;
— [TOTOBHOCTR K NpPONOIDKCHMIO 00pa3’oBamms, IOBLINEHHIO KBamuUKalMu B H30paHH oM
MPODECCHOHANBHOM JIESATENLHOCTH ¢ UCTIONB30BAHAEM 3HAHMH B OBIACTH ECTECTREHHBIX HayK;
— OOBEKTUBHOE OCO3HAHHE 3HAYUMOCTH KOMIIGTEHIHH B 0BIACTH €CTECTBEHHAIX HayK JUIS YenoBeKa u
OOIICCTBA, YMEHHE MHCIONB30BATh TEXHONOIMYECKHE JIOCTIOKEHHS B 06IACTH GH3MKH, XHMHH,
OHOJIOTMH UL TOBBIIEHHST  COGCTBEHHOTO UHTE/UIEKTYyallbHOTO ~ pasBHTHA B  BBIOPAHHOM
IpOpECCHOHANBHOMN AEITeTEHOCTH;
— YMCHHE MpOaHANHM3HPOBATL TEXHOTCHHBIE HMOCIENCTBHS U OKPYKAIOMIEH Cpezbl, OBITOBOH H
TPOU3BOJACTBEHHOM JIEATENEHOCTH YEI0BEKa,
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— TOTOBHOCTh CAMOCTOSATENIBHO JOOBIBATE HOBBIE mI8 cebs CCTECTBCHHOHAYYHBIC 3HAHWUS C
HCIIONTE30BAHIECM /UL 9TOIO JIOCTYIHBIX HCTOYHAKOR HHBOPMAIIH;

— YMEHHE YIDABIATE CBOCH IIO3HABATENHHOH JESTEIBHOCTBIO, MPOBOIUTE CaMOOLIEHKY YPOBHS
COOCTBEHHOT0 HHTEIIEKTYATBHOTO Pa3BATHS:

— YMCHHC BbICTPAHBATH KOHCTPYKTHBHEIC B3aUMOOTHOIIEHUT B KOMaHna¢ Imo pelIeHHIo OGII.H/IX 3ajlad B
obnactu CCTECTBO3HAHHS,

Memanpeomemueix:

— OBMAACHAC yMCHIAMH M HABBIKAMU PA3THYHbIX BUIOB [I03HABATENLHOM ACATENLHOCTH IS H3yICHHS
PasHbIX CTOPOH OKPYJKAOIIEro eCTECTBEHHOTO MUPA;

— MIPAMEHEHAE OCHOBHBIX METO/IOB MO3HAHMsI (HabIoNeH s, HAYIHOIO SKCIIEPIMEHTA) UL H3yueHUT
PasMIIHEIX CTOPOH CCTCCTBCHHOHAYYHON KapTHHBI MHEpPA, ¢ KOTOPBIMM BOZHHKACT HEOOXOIHIMOCT
CTATKMBATECS B IPOPECCHOHAILHOI chepe;

— YMEHHME OIpPEEISAT: NENHM M 3aJa4d JEeATCILHOCTH, BLIOMpATh CPEeiCTRA IUIA WX JIOCTIDKCHHS HA
IIPaKTHKE;

— YMCIHE MCTIOJIR30BAT PasIINYHbIE HCTOYHUKHE [UIS [OJYYEHHS ECTeCTBeHIOHAY IHON HHPOPMALEH 1
OLUCHUBATE €€ NOCTOBEPHOCTE IS AOCTYIKEHHS TTOCTABIEHHBIX LNl W 3a/1ad;

npeoMemHbIX:

— chOpPMHPOBANHOCT TPEACTABICHAN O IIEIOCTHOM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHue
MHpa, HPUPO/C KAK €IMHOHM NENOCTHOH CHCTeMe, B3aMMOCBS3HM YETOBEKa, TPHPOILI U obmectsa,
NPOCTPaHCTBEHHO-BPEMEHHBIX Macurtadax BeeneHnoit;

— BIIAJICHUE 3HAHMAMHA O Haubojee BAXKHBIX OTKPBITHAX M JOCTIDKEHUSIX B OOTACTH €CTECTBO3HAHMS,
HOBIHABIIMX Ha SBOTIONMIO IIPEACTABICHIIA O TIPUPOJIE, HA PA3BUTHE TEXHUKH U TEXHOJIOIHIL;

— COPMHPOBAHHOCTE YMEHHS IIPHMCHSTH €CTECTBEHHO-HAYYHbIE 3HAHWA JUI1 OOBIACHEHHS
OKPYKaIOMX SBICHUH, COXPaHEHHS 3JI0POBLI, 00eCHeYeHHs Oe300acHOCTH KHU3HEIEATeTFHOCTH,
OepexHOro OTHONICHHS K NMPHPOJE, PALHOHAIHLHOTO IIPUPOJIONIOJIE30BAHMS, a TAKIKE BBIIOJIHEHUS
POJIH rPaMOTHOIO MOTPEOHTENS;

— chOpPMHPOBaHHOCTh NPENCTABIIEHHH 0 HAYIHOM METO/E TTO3HAHMS NPHUPOALI H CPEJICTBAX M3YIEHUA
METaMHpa, MaKpoMHpa H MHKDOMHPA; BlajieHHE NPHEMaMH CCTeCTBEHHOHAYYHBIX HaBIIOjIeHHH,
OIBITOB, UCCIIE/I0BAHIH ¥ OLEHKH HOCTOBEPHOCTH IIOJYYEHHBIX PE3YIIbTATOB;

— BIIGJICHUE MOHATHHHBIM AlAPATOM EeCTECTBEHHBIX HAYK, IIO3BOJSIONMM [O3HABATE MHD,
yIacTBOBaTh B JIMCKYCCHSX 110 CCTECTBEHHOHAYYHBIM BONPOCAM, HCIONB30BATh PA3IHIHBIC
MCTOYHUKH HH(pOPMALMM UL IOJATOTOBKH COGCTBEHHBIX pabor, KPUTHYECKH OTHOCHTHCH K
coobmenmsm CMI, copepxamum naydnyo HHbOPMAIHIO;

L C(bOpMHpOBaHHOCTB YNIGHI/Iﬁ IIOHUMATE 3HAYHMOCTL eCTeCTBGHHOHay‘lHOI'O SHaHWs JUId KaXIoro
HCJIOBCKA HE3aBUCHMO OT €ro Npo(ecCHOHATLHOH JCATeNbHOCTH, Pa3IddaTh (AaKTbl H OLICHKH,
CPABHHBATE ONCHOYHBIC BBIBOJBI, BHACTH MX CBA3b C KPHTEPHAMH OLCHOK M CBS3b KPUTEPHEB C
OIIPEJICICHHOM CHCTEMOM NEHHOCTEHA.

B pesynsrare ocBOCHMS THCTIHILIMHEDL 00yYarOIUHCS TOJDKEH:
3name:

— 0 HauboJIee BKHBIX OTKPBITHUSAX M JOCTIKEHHSX B OOIACTH €CTCCTBO3HAHMUS, MOBIMSIBIINX HAa
IBOIONHIO IPEJACTABICHUHE O IIPHPOJIE, HA PA3BHTUE TEXHUKH U TEXHOIOTHIL.

— O LCJIOCTHOH COBPEMCHHOH ECTECTBEHHOHAYUHON KapTHHE MHpA, IPUPOJIe KaK €MHON HENOCTHOMH

CHCTCME, B3aUMOCBSI3M YeJIOBEKa, IPHPOIBI M 00IIecTBa, IIPOCTPAHCTBEHHO-BPEMEHHEBIX Maciradax
Bceenennoii.

~ O HayyHOM MCTOAC MO3HAHMS TPHPOALI W CPEICTBAX H3YdEHHs Meramupa, MakpoMHpa u
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MHKPOMHUPA.
Vmems:

— TOHEMATD 3HATHMOCTE CCTECTBEHHOHAYIHOTO 3HAHHS JUIS KaXK/IOT0 YelOBEKAa HE3ABHCHMO OT €ro
MPOPECCHOHABHON IEATENLHOCTH, PasIAYaTh (baKThl ¥ OLECHKH, CPABHMBATEH OIEHOYHBIE BEIBO/IEI,
BHICTb UX CBA3K C KPHTEPHAME OIEHOK H CBS3h KPHTEPHEE ¢ ONMPENEICHHON CHCTEMOMN [IeHHOCTEI.

— IIPHMEHSTEH CCTECTBCHHOHAYYHEBIEC 3HAHHS I oOBACHEHUS OKPYXAKOLIMX SBICHUIA, COXpaHeHusd
3J0pOBBA, obecreyenus He3onacHoCTH FKH3HCIESTCIbHOCTH, 6€peH{HOF0 OTHOUICHHA K IIpapoxae,
padHOHAaIBHOI O IIPHPOJIOIIONB30BAHMUA, a4 TakKXKe BBITOTHEHUS pomm TpaMOTHOrO HOTp€6I/IT6JIH,
BIACTL NpHEMaMH CCTCCTBEHHOHAY YHBIX I-IEi6JIIOI[€HHﬁ, ONBITOB, HCCICOOBAHHN U OIEHKH
HOCTOBEPHOCTH IIONYUYCHHEBIX PE3YIBTATOB.

— BJIaJeTh NOHATHHHBIM aIlllapaTOM CCTECTBEHHBIX HAYK, [03BOISIONMM I03HABAT MUD, Y4aCTBOBATh
B JUHCKYCCHAX TI0 CCTCCTBEHHO-HAYYHBIM BOIIPOCAM, MCIOJNL30BAT PA3IMUHBIE HMCTOYHUKE
HI(OPMAIHH JUIsl TIOATOTOBKH COOCTBEHHEIX PaboT, KPUTHYECKH OTHOCHTHCS K coobmernmam CMU,
COJICPIKAIIIM HAaYIHYIO HHOOPMAIHIO.

1.4. KomrgecTso 4acoB, 0TBOXMMBIX HA 0CBOEHIE Y4eOHBIX IHCHMILIHHBI:

O6nem 0bpasoBare/bHOM HAIPY3KH obyvaromerocst 243 waca, B TOM 9ucIe:
Harpyzka Bo B3auMoeiicTeiy ¢ npenogasareneM 162 yaca,
Camocrogrensroi paGote o6yuatomerocs 81 4ac;

lpomexyTounas aTTecramms — maddepeHIUpPOBAHHDIH 3a4eT.

2. CTPYKTVPA U COAEP)KAHHUE YUEGHOM JUCLHTTIIMHBI

2.1. O6bem yuebHO#H JACIHMIIHHLI 1 BHILI y4eOHoit padorsI

Bujx yyebnoii paorsr Obbem qacos
O6béM 00pasoBaTeNBHOI HArpy3KH 243
Harpyska Bo B3anMoicicTBIE ¢ nperofasareeM 162
B TOM YHCIIE:
Teopernmueckoe 06yuenue 80
IIpakTdeckue 3ausTHs 82
U3 HHUX:
Kontponsusie paboTsr 0
KoneyabTanuu 0
IIpomexyroynas aTrecramus B hopme Oudppepenyuposannozo sauema




2.2. TemMaTHYeCKHUIT ILIAH U coaepiraHue yaeOHoH THCHUILIHHBI

HanmenoBanue Copnep:xanue yqeGHoro marepuana, JlabopaTopHele paGoThl H IPAKTHYECKHE 3AHATHS, Obnem wacos | Yporeusn
pa3fesioB M TeM caMocTosATeILHAs padora 00ydaromuxcs OCBOCHHSA
1 2 3 4
DOHU3NKA
Brejenne Cogep:ranue yue6Horo MmaTepnaia 2 1
®n3nka — Py aMeHTATbHAS HAYKA O TPUPOJIE. EcrecTBeHHOHAYYHBI! METO HO3HAHHS,
€r0 BO3MOXKHOCTH M I'PaHMI[bI IPHMEHHMOCTH.
OKCIIEPUMEHT M TEOPHA B IIPOIECCe IO3HAHMS npuposiel. Mogenuposanue husndeckux
SIBICHUH U IPOLIECCOB. ECTeCTBeHHO-HAYYHAS KAPTHHA MEDA U €€ BAKHEHIIHE COCTABJISIFOIIIHE,
EnuHCTBO 3aK0HOB IpHpPOBI U cocTaBa BelecTBa Bo BeeleHHO, OTkprITHs B QH3Ke —
OCHOBA MMpOTrpecca B TEXHUKE M TeXHOJIOTHHA HPOH3BOCTRA.
CamocTosTeabHAA paboTa 06yar0IIMXC: 1 3
Coobuenue 3nadenne GUIMKK IPH OCBOCHHH BBEIOPAHHOH CICIMATLHOCTH
Pazgen 1. Mexannka 18
Tema 1.1. Kunemaruka |Coaepxkanue yae6Horo MaTepuaJa 6 1.2
Mexannueckoe jsmkenme. CHctema  orcyera. Tpaexropus  nBmwxenns.  IIyTs.
Ilepememenye. PaBHOMepHOE IIPSMONHHEHHOE —BIKCHHE. Cxopocts.  OTHOCHTENIBHOCTH
MEXaHHIECKOr0 JBHKEHMS. 3aKOH CIIOKEHIS CKopocTell. [ 'pad UKy ABHKeHuMS.
Cpesnsist  CcKOPOCTh [pH  HEPABHOMEPHOM  JBWKEHMH. MrHOBeHHAs CKOPOCTE.
PaBHoyckopeHHOe TpsMONMHENHHOE JBIKCHHE. Vexopenne. CpoGojHOe ITameHwe TeoL.
Kpuponuneitnoe npmxenne. YrioBas cKOpoCT. PaBHoMepHoe IBMXEHHE IO OKPYKHOCTH.
L{eHTpOCTPEMUTETIBHOE YCKOPEHHE,
B Tom uncie, npakruyeckux sansruii; 4 3
IIpakTHyeckoe 3ausaTue Pemmenue 3a1ad mo Teme «IIpAMONHHEHHOE ABIKEHHEY
IlpakTuyeckoe 3anaTue Pemmenue 3amad no Teme: «PaBrHOMEpHOE IBHIKEHHE 110 OKPYKHOCTHY
CamocrosaTensHas paGora ofydaromuxes: 3 3
Coobmenue amuiteo anuneit — ocHOBATENb TOYHOIO ecTecTBO3Hanus; Jleonapno na Bunuu —
YYEHEIH ¥ u3o0peTaress
Tema 1.2. Tunamuka Copnepxanue yae6Horo marepuaa 6 1.2

Macca u cua. Bzaumopeiicteue Ten. 3axonst muHamuxy, CHILL B npupoge. Crocobs!
H3MepeHus culr. Muepnuansyas cucreMa oTcyera. 3aK0H BCeMUPHOr0 TAroTenus. HeBecoMOCTs.
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B Tom 4ncie, npakTHYecKHX 3aHATHIA: 4 3
ITpaxTryeckoe 3anaTie Pernenne 3amaq no teme: «[Ipumenenne 3axoHoB HeroTonay
IIpakruyeckoe sansrue JlaGopatopras pabota «/3yderne NBIKEHHS TEN IO OKPYKHOCTH O]
JIEHCTBHEM CHIIBI TSDKECTH U YIIPYTOCTH
CamocTosaTenbHasi paboTa 00yuaromuxcs: 3 3
Coobmenne Ucaak HeroTon — cosmarens Kiaccuueckol Gusuke
Tema 1.3. 3akonsr Cogepxxanne y4e0HOro MaTepuasia 6 iy
COXpaHeHHUN B MeXaHHKe Wminynbe Tema. 3akoH COXpaHeHMs MMITYJILCA. PeakTHBHOE JBHMeHHe. MexaHudeckas
pabora. MomuocTs. Pabora Bl TATOTEHHS, CHJIbI YIIPYTOCTH M CHILI TpeHHs. MeXaHHdecKas
oHeprus. Kunerudeckas sneprud. Kunerndeckas sueprus u pabota. I[lotenumanstas sHeprus B
rpaBUTalHOHHOM 110jie. [loTeHnmanpHas sHeprus ynpyro aeOpMHPOBAHHOTO Teld. 3aKOH
COXPaHEHHS MOJHOH MEXaHUYECKOH JHEPIHH.,
B Tom uHcae, IPAKTHYECKUX 3aHSATHIA: 4 e
IIpakrHyeckoe 3anarue Pemenne 3ana4 mo teme: «3aK0H COXpaHEHHU HMITY.I5Ca»
paxruveckoe 3anstue Jlaboparopmas pabora «CpasHeHHe pabOTHl CHILI ¢ HW3MEHEHHEM
KHHETHYCCKOH JHEPIUH TEeIa»
CamocrosiTesibHas pabora 06yyarmmuxces: 3 3
Cooburenue Cepreit Ilapmopruy Koposes — KOHCTPYKTOp M OpranM3aTop IPOH3BOACTBA PAKETHO-
KOCMHYECKOH TEXHUKHA
Pazpnesn 2. OcHOBBI MOJIEKYISIPHOI (PU3HKH M TEPMOATHAMHKH 12
Tema 2.1. Copnepxanne yaebHoro marepuaia 4 L2
Monexynsipaas ¢puzuxa OCHOBHBIE TTONOXKEHUA MOJNEKYLIPHO-KHHETHYECKOM Teopuu. PasmMepsl 1 Macca MOTEKyN
i aroMoB. bpoynosckoe gsmxenme. Juddysus. Cuibl # SHEPrHs MEXMOIEKYIAPHOTO
B3auMojicHeTBHs. CTpoeHHe ra3000pasHBIX, KUAKAX H TBEPABIX Tesl. CKOPOCTH IBHKCHHS
MOIICKYJl ¥ MX u3Mepenne. Wneansupiii ras, Jasnenune raza. OCHOBHOe ypaBHEHHE MOJIEKYIAPHO-
KHHETHYCCKOH TeopHu raszop. Temmeparypa u ee u3MepeHue. 'a3oBble 3akoHBL AOCOMHOTHBIN
HyIb TeMneparypel. TepMomupmaMpueckas IIKana TeMIEPATYpLl. YPABHEHME COCTOSHUA
HaeanbHoro raza. Monspnas razosas mocTossHHASL.
B ToM 4nciie, npakTHYECKHX 3AH S THIL: £ 3
ITpakruyeckoe 3ansTie Pemenne 3a1a4 1o Teme: «YpaBHeHHE COCTOSHUS HACAILLHOIO ra3ay
CaMocrositesibHas paboTa o0ydaromuxcs: 2 3

Coobmenne Ilmasma —  dyerBeproe  COCTOAHME  BelllecTBA.  HaHOTEXHONOTHS  —

MEX/IMCIHIUTMHAPHAS 001acTh hyH/IaMEHTATBHON M IPUKIIAHON HAYKM M TEXHUKH.
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Tema 2.2. Coaep:xanne yueGHoro Mmatepuala 4 12
Tepmoanuamuka Buyrtpennsas smeprus. Pabora u Temmoorada Kak crocoGhl M3MEHEHHs BHYTpPEHHEH
sHeprud. ITepBeii U BTOPOH 3aKOHEI TEPMOJIMHAMUKH. [IPHHIMIIE! JCHCTBUS TEMIOBBIX MAIIHH.
KIIJZI TenmioBbix murareseit. TeIoBble MAIIMHEL X HX IpHMEHEHHE. DKOIOTHIECKHIE IpoOIIEeMBl,
CBA3AHHBIE C IPUMEHCHHEM TEIJIOBIX MAIIHH, ¥ IPOOJIEMBI S3HEPTOCOEpEKEHI.
B ToM unciie, npakTAYECKUX 3aHITHIL: 2 3
IlpakTuaeckoe 3aHarue Peuenue 3a1ad mo teme: «TemmoBsIe JBUTATCTHY
CamocTosiTebHAS padoTa 06y4alOMMUXCS: 2 3
Coobienue Kanopumerpuyeckuit metosr. 1Ipo6aeMs! 5KOIOrHY, CBI3aHHLIE ¢ HCIONB30BAHHEM
Tema 2.3. Conep:xanne yuebHoro marepuana: 4 1.2
CpoiicTBa [apoB, Vcnapenne u xoupencaums. HacpimeHmHbIH nmap u ero csoWcrea. AOcomoTHas
KH/IKOCTEH M TBEP/IBIX |OTHOCHTENBHAS BIAXHOCTG BO3jgyxa. Touka pockl KumeHwe. 3aBHCHMOCTH TeMIIEpaTypEI
TeJI KUNEHUs OT JapjeHps. [leperpeTsrit map u ero HCHONB30BAHME B TeXHHKe. XapaKTepHCTHKA
KHUAKOTO COCTOSHHA BerecTBa. IIOBEpXHOCTHBIM CIOM KHAKOCTH. DHEPrusl MOBEPXHOCTHOIO
crod. JIBieHHs Ha TPaHHNE OJKHJKOCTH C TBEP/IBIM TedoM. KarWuIspHBle SBICHHS.
XapakTepUCTHKA TBEPIOTO COCTOSHMS BEIICCTRA. Yupyrue cBoicTBa TBepAbIX Te. 3akoH I'yka.
Mexannyeckne cpolicTsa TBepsBIX Tel. TeIUIOBOE PACITHPCHHE TBEPIABIX T€i M IKHIKOCTEH.
ITnasienne U KpuCTAITH3AMA.
B Tom yneite, OpaKTHYGCKAX 3AHATHIA: ) 23
IlpakTiaeckoe sansine JlaGopatopras paGota «M3mepenue MTOBEPXHOCTHOTO HATSIKESHHS
KUIKOCTH »
CamocronaTeabnasn paboTa 06y4ar mmxcs: 2 3
CooOuenue Ileperpersrii map u ero HCMOAb30BAHUE B TEXHUKE. SIBICHNE KaIUIISPHOCTH B OBITY,
IPUPOJE U TEXHUKE. [IpHMEHeH e JXMIKIX KPHCTAIUIOB B ITPOMBIIIEHHOCTH.
Pazmen 3. OcHoBBI DieKTpOAMHAMHKH 24
Tema 3.1. Conep:xanne yuedHoro Marepuaa 4 1.2
JIEeKTPOCTATHKA Bsaumojielicraue  3apsokeHHBIX  Tel.  DJeKTPHUCCKMi 3apsd.  3aKOH  COXpaHEHHs
SIEKTPUIECKOTO 3apana. 3akoH Kynonma. DmexkTpocraruueckoe 1ofie, €ro OCHOBHBIE
XapaKTCPUCTHKU ¥ CBA3b MEXIY HUMH. [[pOBOIHHKY B H30JISTOPHL B 3JE€KTPOCTATHIECKOM I10JIE.
OleKTprYecKas eMKOCTh KOHICHCATOPA, DHEPrHs SIeKTPOCTATHIECKOTO OIS,
B Tom umncae, npakTHYeCKHX 3aHATHIAL: 2 2.3

ITpaxruyeckoe 3ansiTie Pemenue 3amad no teme: «3axon Kyioma. OHEeprus IEeKTPHYECKOr0
IIOJISI»




CamocrosiTenbHasn pafoTa o6ydarmuxcs: 2 3

Coobienue buorpadms [1apis Orioctena ne Kynona
Tema 3.2. Tlocrosnnbiii | Coaep:kanue yuae6Horo MaTepHaJ/a 12 1,2
TOK locTosHHbIE  auekrpuyeckuii  Tox. Cmia TOKa, HaNpsOKCHHE, BIEKTPHYECKOe

CONpoTHBjIeHHe. 3akoH OMma Wi ydacTka LM M IOMHOH snexTpHueckodl memm. PaGora u

MOIIHOCTh [OCTOAHHOTO TOKA. 3akoH JLroyns—Jlenma. TemioBoe AeHcTBHE DICKTPUYECKOTO

TOKA. DJIEKTPHYCCKHIL TOK B PasMIHEIX Cpe/iax.

B Tom gnciie, npakTHueckux 3aHaTHI: 10 3

ITpakTayeckoe 3anaTHe Pemenve 3a1a4 mo Teme: «ConpoTHBieHHe IIPOBOJIHHKOB»

Ilpakruyeckoe 3anarne Pemenne 3amad 110 reme: «CoenHHeHe IIPOBOJITHHKOBY

Ipaxrageckoe sansirue JlaGopatopuas pabora «V3yuernue saxona Oma s yYacTKa IeIH »

Ilpakrnyeckoe 3ansarue Jlaboparopras padorta «M3yuenue 3axona OMa 15 TOTHOI [enuy»

IIpakTuaeckoe 3anarne Pemenne 3amay mo TeMe: «3aKoH Hxoyns-Jlerna. Pabota 1 MomHoCTS

TOKax

CamocTosiTenbHas paboTa o6yuarmmuxcs: 6 3

Pedepar Teopr Crimon Om — memenxuit dusmx; Anexcantp Huxomaesuu Jlogprun — pycckmii

3IEKTPOTEXHHK
Tema 3.3. MaruuTHoe Conep:ranne yueGHoro marepuana 8 1.2
noJjie MaruuTtHoe 1moNie M ero OCHOBHBIE XapaKTEPHUCTHKH. JleHcTBME MArHHTHOrO MONS Ha

IIPOBOMHHK C TOKOM. 3akoH Amnepa. JneKTpojsurareas. Cuia Jlopennia.  SfIBnenue

OJNICKTPOMATHMTHON ~HHYKUWH. 3aKOH ONEKTPOMArHMTHOH HHIYKIIHH. [IpaBuno Jlenna.

Camounnykims. MHIYKTHBHOCTS. DHEPTHS MATHUTHOTO MO,

B ToM umc/e, IpAKTHYECKHX 3aHATHI: 6 3

Ipakruveckoe 3anatue Pemrenne 3ama4 no teme: «3akoH Amnepa. BzauMoeiicTeie TOkoB»

Mpakriyeckoe 3ansTue JlaGopatopuas paGora «3yuenue sBiIeHus 3JICKTPOMArHUTHOH

UHIYKITUH»

IIpakTuyeckoe 3ausTHe Pemmenne 3a1ay 110 TeMme: «DHEPrus. MATHATHOTO MO

CamocrosiTe/ibHas pa6oTa o6yuaomuxcs: 4 3

Coobmmenne Anjape Mapu AMIEP — OCHOBOTIONOMKHHIK dseKTporuHaMuKki; Maiikn ®apameii —

CO3/1aTeNTb y4eHHs 00 IeKTPOMAarHUTHOM IT0JIE

8

Paznen 4. Konebanust m BoJIHBI
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Tema 4.1.
Mexaangeckue
KO0JICOAHHA U BOJIHEBI

Conep:xanne yueGHoro maTepuania

Ceobonnbie koneGanms. [lepros, yacTora W aMIUTMTYHA KoJeOaHMi. ["apmonnyeckue
KomeOanus. Marematuyeckuii M OPYXHHHBIA MasTHHKH, [IpeBpaiieHue SHEPTHH 1IpH
rapMOHUYECKHX KONeOaHHAX,

MexanuyecKkue BOIHEL K BX BHJIbL. 3BYKOBEIC BOIHEL VABTpa3ByKOBhIE BOJIHEL

1,2

B ToM umncite, npakTHYeCKHX 3aHATHIA: 2.3
HpakTideckoe sansrue Perrerne 3a1a4 10 TeMe: «MeXaHHUECKHE U 3BYKOBBIE BOJIHEIY
CamocronTenbnas pabora o6ydarommxes: 3
Coobmienre YIBTpa3syK 1 €ro HCHOIE30BaHHAE B MEIHLIMHE M TEXHUKE
Tema 4.2, Coaepaxanne yaebHoro Matepuasa L2
DJIEKTPOMATHATHbIE CeoGozuple areKkTpoMarHuTHBIE Konebamus. IIpeBparmentie SHEPIuU B KoJebaTebHOM
KoJebanus KOHTYpe.  3aTyxaiomke  OJIEeKTPOMATHHTHEIC — KoneOamms. ['eHepaTop — HE3aTYXArOIIHX
STICKTPOMATHUTHEIX KoleOarni. Bernysk/eHHble snekrpudeckue Konebanus. ITepeMeHHBIH TOK.
I'eneparop mepemerHoro Toka. EMKOCTHOE M MEZYKTMBHOE COIPOTHBICHHS [EPEMEHHOTO TOKA.
3akon OMa [Uis 3JIEKTPHYECKO IENH MEepeMEeHHOr0 ToKa. Pafora W MOIIHOCTD NIEPEMEHHOTO
Toka. I'eneparoper Toka. Tpanchopmartops. Toku BEICOKO#H uacTorhl. [lomydenue, nepegata M
pacmpeaeieHue JICKTPOIHEPTHH.
CamocrosiTesibHAA padoTa 00yHAIOLIHXCH: 3
Coobmenne [IpuMeneHre TOKOB BEICOKOH 4acTOThI
Tema 4.3. Copepaxanne yae0HOro MaTepuana 12
IEKTPOMATHHTHbIE DJIeKTPOMArHUTHOE TOJIe KAk OCOOBIA BHJ MaTepuu. DICKTPOMATHUTHBIE BOJHEL Bubparop
BOJIHBI I'epua. OtkpeiTeii koneGarenbHbii kouTyp. UsoOperenne pamuo A.C. ITonossm. ITomstie o
panuocesizy. IIpuMenenne 21eKTpOMArHUTHBIX BOTTH.
CamocTosTessHas pabora o6y4a0muxcs: 3
Coobwenue [Ixetime-Knepk Makcreur —anruiickuii GHU3HK, co3/ares
KJIACCHYCCKOM DIEKTPOIHHAMUKY
Pazgen 5. Onruka
;2

Tema 5.1. TIpupona
cBeTa

Conepaxanne yae01oro MaTepHa/ia:
CkopocTh pacrpocTpaHeHus CBeTd. 3aKOHBI OTPAaXKEHHMs M IpeloMienns cseTa. Ilommoe
orpaxkenue. JInnspr. a3 kak ontuyeckas cucrema. OnTHYECKHE IPHOOPLL.
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B rom uncie, npakrudeckux 3anaTHii:

IIpaxTuaeckoe 3ansTue JlaGoparopuas pabora «Msmepenne nokaszaTenst IpENIOMICHHS CTEKIA
C IIOMOIIBIO [IJIOCKONAPAJIICTBHOMN ILTACTHHBI

IIpakTHveckoe 3annrue Pemenue 3aa4 mo Teme: «Iloctpoenne u3obpaskeHuit B MH3AX.
DopMyna TOHKOMH JTHH3ED

23

CamocTosiTennbHas padoTa o6yqaomuxes: 3
Opuéct Pesepddpa — «oremy syepHoi pH3nKH
Tema 5.2. Bommogbie Conep:xanne yuebnoro marepuaia L2
CBOHMCTBA CBeTA Muteppepenmus cera. KorepeHTHOCTh CBETOBBIX ayueit. MHTEpdeperuus B TOHKHX
nnenkax. [lomocsr pasmo#i Tommumer. Komsua Heiorona, Vcmoan3opamme HHTEPQEPEHITHH B
Hayke wu Texuuke. Judpaxims csera. Jubpakums Ha menx B napajienbHEX JIydax.
Hudpakuuonnas pemerka. [lomstue o rogorpaduu. IlomspH3auus MONEPEeYHBIX BOJH.
[Tonapusanus ceera. JIBoiiHoe nyqenpenomienue. llomgpounsr. [Iucnepcus caera. Bupr
CIICKTPOB. CIHEKTPBI uetycKaHus. CIIEKTPhI MOTTIOMEHY. YibTpadmoneroBoe u uHppaKpacHoe
u3lyueHns. Pentrenosckue myun. Mx npupoma u csoitcTna.
CamocTosiTenbuas paboTa oGyuarommxes: 3
Pedepar Urops Bacumsesny Kypuaros —— (pH3HK, OpraHU3aTOp ATOMHOMN HAYKH M TEXHHKA
Pazgesr 6. OcHOBEI clienHaILHOM TEOPHH OTHOCHTEJIHHOCTH
Tema 6.1. Conepxanue yuebuoro marepunana 1.2
OcnoByl  cnenmansnoit |MaBapuanTHOCTS MOJIyJId CKOpOCTH CBeTa B Bakyyme. [locrynarer Diinmreiina. [Ipocrpasctso u
TeopHuH BPeMsl CHEIMAIBHON TEOPUM OTHOCHTEJBbHOCTH. CBA3L MACCHI M OHEPTrHH CBOOOJHON YaCTHIEL
OTHOCHTEIbHOCTH OHEprus moKos.
CamocrosnTeannas pa6ora ofyuaromuxcs: 3
Coobmenne «Anbbept DHHIITEHH: KU3HD, Ouorpadus, TeOPHY U OTKPLITHS Y, «MuBapuanTHOCTD
MOZYJISl CKOPOCTH CBETA B BAKYyMe», «DHEPrust MOKOs»
Paspen 7. Diementn! kpanToBON BH3nKH
Tema 7.1. 1.2

Ksanrosas onruxa

Coaep:xanue yue6uoro marepuaiia

Termosoe usnyuenue. Pacnpenencuue sHeprum B CITEKTpe abCOMOTHO YepHOTO Teia. KeanToras
runoresa [Inanka. ®oronsl. Brermunii orosnexrpuueckuii sdpdexr. BuyTpenuuii poTosddexr.
Tuner porosnementos. [Jasienue ceera. ITousTie o KOPITyCKYJISIPHO-BOJIHOBOH IIPHPOJIe CBETA.
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CamocrosiTesbHAas padoTa 00y9aroMHXCs:
Coobmenne «Make Ilmank — Hemelkuit (QH3HK-TEOPETHK, OCHOBOIIOIOKHHK KBAHTOBOM

(pusukny, «Anexcanap I'puropsesnd CTONETOB — PYCCKUM QU3HK»

Tema 7.2.
Du3nka aToMa i
aTOMHOTO Apa

Conepxanne yueGHOro Marepuasia

PasBiTre B3TIANOB Ha CTPOEHHE BEIICCTBA. 3AKOHOMEPHOCTH B aTOMHBIX CHEKTPAX BOJOPOIA.
SInepnas mozens atoma. OmrITer 3. Pesepdopra. Mozeis atoma Bosiopoaa no H. Bopy. ['unoresa
zie bpoiins. Coornommenne HeonpeenenHocteit [efizen6epra. KsanToBble reHEpaTOpEL.
EcrecTBeHHas pagHOaKTHBHOCTh. 3aKOH PaMOAKTHBHOTO pacmama. CrocoOnl HabMIONEHHsT U
PETHCTPAINH 3apshKEHHBIX YacTHIl. D dexT Bapunosa — Yepenkopa. CTpoeHre aTOMHOTO Apa.
Hedexr maccel, JHeprus CBS3H ¥ YCTOHYMBOCTh ATOMHBIX sAep. SIOepHble peakIdw.
HMckyccrBenHas pajinoakTHBHOCTE. JlemeHue TsoKenbix smep. Llemnas sjepHas —peaxiist.
Ympapisemas nensas peakims. Saepusiit peaxtop. [TonydeHne pagHoaKTHBHBIX H30TONOB U HX
IpUMeHeHHe. buonornyeckoe JeHCTBHE PaIHOAKTHBHEIX M3IYYEHHHA. DIIeMEHTAPHbIE YACTHILEL

B ToM uMcie, IpaKTHYECKHX 3AHSATHIA:
Ilpakrnyeckoe 3angarne Pemenne 3agad mo teme: «CTpoeHHe aTOMHOTO SApa

2.3

CamocrosresnHas pa6ora o0y4arwmuxcs:

Coobuenne «Dpuéct Pesepdopn — «oreny saepuoit gusuku», «Hummse Bop — omun s
cosmarenedi coBpeMennolf Qusumku» Ilpesentamupm «Knaccuukaiys M XapaKTEpPHCTHKH
SIIEMEHTapHbIX YacTHIy, «Mropk Bacunsesnu Kypuaror — Qu3smk, opranusartop aToMHoli HayKu
Y TEXHUKHU»

Hroro

120(80/40)

XNUMMUS

Bregenne

Copepaxanne yqae6Horo Mmarepuajia

HaywHble MeTOBI ITO3HANYS BEIIECTB H XHMIYICCKHX sBIeHUH. PoJb KCTIEpUMEHTA ¥ TEOPHH B
XAMHUH. 3HAYEHUE XUMUHK TPH ocBoeHUE mpodeccuit CITO u cnenuanmsHocteit CI1O ecrecTrenHo-
Hay4HoTro IpoduIIs NpodecCHOHATBHOro 00pa3oBaHus.

1.2

CamocTosiTesibHast paboTa 06ydaromuxcs:
Coob1menne 3HaueHHE XHUMHHM IIPH OCBOCHHH BEIOPAHHON CIEMHATLHOCTH

Paznen 1. Opranudeckas xumMus

26
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Tema 1.1.

IIpeamer opranuueckoii
xumuH. Teopust
CTPOEHHS OPraHuYecKnX
coeTMHeHH

Conep:xanne yue6Horo maTepuaa

IIpeamer opranudeckoii xumun. [Tonstre 06 OPraHH4eCKOM BEUIECTBE H OPraHHYeCcKOH XUMHH.
Kparkuii ouepk HeTopuy passuTis opraHueckoi XumMuu. BHTatuam H €TI0 KpYIIIeHHe,
OcobeHHocTH CTPOEHNS OPraHuIeCKUX COSTHHEHHIL. Kpyrosopor yrieposa B mpupone. Teopus
CTPOCHHA OpraHHYCcKuX coe/Henni A. M. Bymieposa pasBuTust OPTaHHUYeCKOH XUMHH U
XUMHYECKHX MPOrHo30B. CTpoeHHe aToMa yIIepoa. ONeKTpoHHOE 06JIAKO B OPOUTATE, S- 1 p-
OpOATANU. DNEKTPOHHEIE U ONCKTPOHHO-rpaduIeckue GOPMYIIE ATOMA YITIEPO/ia B OCHOBHOM 1
BO30YXICHHOM COCTOSHHSAX.

CamocrositensHas paGoTa o6ygaromuxes:
Coobmenne Opraruyeckie coeTHIeHHs

Tema 1.2.
Ilpeneannrie
YIJIEBOIOPO/IbI

Copnep:xanme yae6roro marepuaia

l'omonoruueckuit pax ankanos. [loxsTie 06 yrnesogopoznax. OcobeHHOCTH CTpOeHHS
IIPCACTBHLIX YIIICBOAOPOXOB. AJKAHE] KAK IPEACTABATENN IPE/eTbHBIX YIIIEBOZIOPOJIOB.
XHUMHYCCKHE CBONCTBA alKAHOB. KOHBEPCHS METaHa, H30MEpH3alHd aJIKAHOB.
lIpuMeHeHHe U crocobb! MOTyIeHus amkanos. O6nacTu IIPHMEHEHHUS AJIKAHOB.

1,2

B rom uncae, npakrageckux 3angTuii:
IIpakruueckoe 3ansitue [Tonydenne MeTana 1 H3YYEHHUE CTO CBOMCTB: rOPEHHS, OTHOIIEHHS K
OpoMHOH BoIe H pacTBOpY mepMaHTaHaTa Kajmsi.

23

CamocrosTensnas paGora ob6ygarwmuxcs:
Coobmenne [Tpumenenne npeenbubx YIJIEBOAOPOJIOB

Tema 1.3.
ITHICHOBBIE H
JHEHOBbIE
YIJIE€BOIOPOIBI

Copnepxanne yue6Horo matepuaa
l'omonorugeckwuii s ankenos. Dnexrponnoe HUIIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIB! ATHIICHA |
anKenoB. I'omoorudeckuit psy v o61mas hopmyia akeHos, Wsomepust aTuneHoBBIX

YITIEBOOOPO/IOB: MEXKiaccoBas, YIIICPOJAHOTO CKeNeTa, MOAOKEHIS KpEiTHOﬁ CBSI3H, FeOMETpHYECKas.

OcoBeHHOCTH HOMEHKIATYPEI STHIICHORBIX YIIIEBOLOPOJIOB, HA3BAHHS BaXHEHIINX PaTHKAJIOB.
Du3nvecKue CBOHCTBA AIKEHOB, XHMAYECKHE CBONCTBA ATKEHOB, ITpumenenue u croco6s1
ITOJTY4E€HUS ATKESHOB.

1,2

CamocTosireibHas paoTa ofyqatonuxes:
Cooburenne [TpuMeHEHNE YTHIICHOBBIX ¥ JIHEHOBLIX YITIEBOIOPOIOB
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Tema 1.4.
AlleTHIeHOBEBIE
YI1eBOAOPO/IBI

Coaep:kanne y4e0HOro MatepuaJia

ToMonorudeckuii psit anKuHOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHE AIlETHIICHA 1 JIPYTUX
amknHOB. [ omonornyeckuit pst u o6mas hopmyna akuHoB. HoMeHKIaTypa aneTHIIeHOBhIX
YITIEBOZ0pO/IOB. M30MEpHS MEXKIIacCOBas, YITIEPOAHOIO CKEJIETA, MOJIOKEHHS KPAaTHOH CBSI3H.
XuMHIeCcKue CBOMCTBA ¥ PHMEHEHHE AJKMHOB, [IpUMeHeH e alleTHIEHOBBIX YIIIEBOJIOPOMIOB.

L2

CamocTosATe/bHAN paGoTa 00yYal0MIMXCH:
Coobuenre [IpuMenenne areruIeHOBBIX YINICBOIODOIOB

Tema 1.5.
ApoMarnueckue
YIJIEB 0JOPO/IBI

Copepsxanne ygedunoro Matepuania

Tomonoruueckutt psj apeHoB. Benson Kak mpeacTaBuTeNs apeHoB. Passurie IIPEICTABIICHUH O
crpoeHuH Oensona. CoBpeMeHHbIE IPe/ICTABNEHHS 06 DICKTPOHHOM U MIPOCTPAHCTBEHHOM
CTpoeHuE Oen3oa. XuMHUYecKHe CBOHCTBA apeHoB. [IpuMerHeHHe 1 TIOJIYYEHUE aPEHOB.
IIprponHbIe HCTOUHMKY APOMATHYECKUX YIIIEBOAOPOIOB. APOMATH3AIAS ATKAHOB ¥
IUKT0AIKaHOB. AIKHIMpoBaHue OeH30J14.

1,2

CamocToaTenbnas paGora 00y4al0HXCA:
Coobuienne [IpuMeHeRE apOMaTHYECKUX YITIEBOIOPOIOR

Tema 1.6.
IIpupoaHbIe HeTOUHHKH
YIVIEBOIOPO/10B

Conepsxanne yue6Horo Matepuaia
Hedre. Haxoxnenue s npupone, cocras u Qpusndeckue croiictsa Hedru. Tommsmo-
OHEpreTHIECKoe 3HadeHue HedTu. ITpompirennas nepepaborka nedyru. Pexruduxanys He(TH,

OCHOBHBIC (PPaKIUH €€ pasfielieH s, UX HCIONb30BanHe. BTopranas mepepaborka He()TepoayKTOB.

PexTrduKanms MasyTanpy yMeHbIIeHHOM JaBnenuy. Kpexunrnedre- IIPOAYKTOB. Pazuunrie
BU/IBI KpekuHra, padotst B.IN [lyxosa. M3omepusarius ankanos. AIKHITHPOBAHHE HEIPEASTbHBIX
yriaeerozoponos. Pudopymunraedrenpoaykros. KagecTBo aBTOMOGHIBEHOTO TOMIHBA. OKTAHOBOS
YHCJIO.

Lprposerii 1 momyTHbi HedTsHO rassl. CpaBHEHHE COCTABA IPHPO/IHOTO i HOIIYTHOTO T'a30B,
HX MTPaKTHYECKOE HCIIOIh30BaHHUE,

KamveHHs11 yrois. OCHOBHEIE HaNpPaBIICHHS HCOMB30BAHMA KAMEHIOro yvis. Kokcosanme
KaMEHHOTO YT, BAKHEHIIIHC IIPOJIYKTEI 9TOTO IIPOIECCa: KOKC, KAMEHHOYTOIBHAS CMOJIa,
Hancmo bHas Boga. CoeiHenHs, BLIIENAEMbIe H3 KaMCHHOYTONLHON cMOIEL I Ipo- JIYKTBI,
MOJIy4YaeMble U3 HaJICMOJIBHOM BOILL.

OKOJIOTHYECKHE ACTIEKTHI OOBIYH, 1EPEPABGOTKH H HCITOIB30BAHHS IOPIOIHX HCKOTIAEMBIX.

1,2

CamocTonTeapHas pabora 00ydaronuxcs:
Coobuienue Hedh, a3, KaMEHHBIH YTOIE — IPUPOHBIE HCTOYHUKH YITIEBOJIOPOJIOB,
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Tema 1.7.
I'mapokcuisnbie
coeHHeHHs

Coaepxanne yae6Horo marepuana

Crpoenne u xracenpukarus cmupros, Kinaccnpuxamus CIIMPTOB 110 THILY YIJTIEBOJOPOIHOrO
Pajiana, 9HCIly ruAPOKCHIIBHBIX IPYIII H THILY 8TOMa YIIEpO/a, CBA3aHHOTO ¢ THAPOKCHIBHOM
TPYNIOH. DIEKTPOHHOE H NPOCTPAHCTBEHHOE CTPOSHHE THAPOKCHIBHOM rpynmsl. Biusame
CTPOCHHS CIUPTOB HA UX (PH3HUCCKHE CBOHCTBA. MEKMONIEKYIPHAS BOJOPOLHAS CBA3D.
T'omosoruyeckuit psijt pefesHBIX OMHOATOMHBIX CIHPTOE. M3oMepHs i HoMeHKIaTypa
aJIKaHOJIOB, HX 0011as hopmyna. XuMuYecKre CBOMCTRA alIKaHOI0B. PeakIMOHHAS CrIoCOGHOCTE
IPE/IEIBHBIX O/IHOATOMHBIX CIIHPTOB. CroCcoObI OTyUEH s CITAPTOB.

B 10M yneste, npakrauecknx 3ansTHii;
IIpaxruyeckoe 3anstue Usyyenve PacTBOPUMOCTH CIIUPTOB B BOJIE.

23

CamocrosiTersHas pa6ora ofyqaromuxcs:
Coobmenne Kucnoponconepxarme OPraHuYecKUe BelecTRa

Tema 1.8.
AJBJernabl U KEeTOHBI

Conepxanne yaebHoro maTepunaia

lomotorrdeckye psijibl b AeTHIOB B KETOHOB. [ IOHSTHE 0 KapOOHMIILHBIX COCAMHEHHUSX.
DJIEKTPOHHOE CTPOEHHE KAPOOHHIBHOI rpynmnsl. M30Mepus 1 HOMEHKIIATYpa aJIbICTHI0B 1
KeToHOB. ®H3nyeckue croficTRa KapOOHWIBHLIX COEJIMHCHMH. XUMUYCCKHE CROMCTRA AJIBICTHIOB
H KCTOHOB. PeakIoHHas crioco0HOCTh KapOOHMIIBHBIX COEIMHEHHH. Peakiiui oKuc 1eHms
AIL/IEI M I0B, KA9ECTBCHHBIE PEAKIII K HA ATTbICT U IHY IO IpyTiny. Peakimin IOJIMKOH ICHCAIIHHN
obpaszoBanue QeHoI0POPMATIEICTHIHBIX CMOJL. IpuMenenye 1 ToNyYeHne KapOOHHIBHBIX
coemuHeHui. [IpumMenenye anbaerunos U KETOHOB B OBITY M IPOMBIIIIIEHHOCTH. AThIEI B K
KCTOHBI B IIPUPOJIE (3hupHbIE Macia, hepoMOHEI).

CamocrosTesbHan pafora obyuaomuxcs:

Coobmenne [IpumeHenne aibaeruioB 4 KCTOHOB B OBITY M HPOMBIIIIEHHOCTH.




Tema 1.9.
KapOoHoBbI€ KHCJI0THI H
HX IPOH3BOIHBIE

Conep:xanne yae6Horo Mmarepuaia

lomonoruyaeckutt psin npeeNbHEX OMHOOCHOBHBIX KapOOHOBBIX KHCIOT. IToHSTHE 0 KapOOHOBBIX
KHC/IOTaX M UX KIIACCH(PUKALHS. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE KapGOKCHIIbHOI
TpymikL. [OMOTOTHYe CKuit PsT Ipe/eIbHBIX OMHOOCHOBHBIX KAPGOHOBBIX KMCIIOT, HX
HOMEHK/IATypa ¥ M30MEpHAL. MeKMONEKYIIPHbIE BOIOPOIHEIE CBA3H KaPGOKCHIBHBIX TPYIII, HX
BITMSIHHE A QU3MYeCKIe CBOWCTBA KApOOHOBBIX KHCIIOT.

XuMIIeCKHe CBOHCTBA KapOOHOBEIX KACIIOT. PeakIIiy, HIOCTPUPYIOLIHE KHCIOTHEIE CROHACTRA
H MX CPABHCHHUE CO CBOMCTBAMHE HEOpraHu4ecKHX Kueior. OGpasoBanme (yHKITMOHAILHBIX
[TPOM3BOHBIX KapOOHOBBIX KHC/IOT. Peakmuy srepuduxanun. AHrMIpHAL KapGOHOBEIX KHCIIOT,
HX NOJIyYEHHE U IIPUMEHEHHE.

Crioco0p! noJtyYenus kapOoHOBBIX KHCIOT. OT/Ae/bHbIE IPEICTABHTENN 1 HX 3HAUCHHUE,

B ToM umciie, NpaKTHYECKHX 3AHATHIL: 23
IMpaxkTnueckoe 3ansirne CpaBHEHHE CTEIEHH HEHACHINEHHOCTH TBEPAOIO U KHIKOTO JKUPOB,
Ombutenue xupa. ITomyuenue MpIIa B H3ydeHHe ero cBOHCTB: eHO00Pa30BaAHUS, PeaKLUii
MOHHOT0 0OMeHa, MMAPOIH3a, BEIEIEHHUS CBOOOHBIX KIPHBIX KHCIIOT.
CamocTosiTebHas patoTa 06yJaromuxcs: 3
Coobimenne Kiaccudukanms kapboHOBBIX KHCIIOT
Tema 1.10. Conepikanne yae6noro Mmarepuaia 1
Yraeroasl ITonarue o6 yrneBogax. Knaccuduxamms YIIIeBOOB. MoHO-, M- ¥ [TONHUCAXapHIEL,
TPENICTABUTENH KK/I0H TPYIIIBI YINIEBOAOB. BrHoNIornueckas poms yreRo0B, UX 3HAYCHHE B SKH3HH
YeJIOBeKa H 00IIecTsa.
B Tom uncne, npakTHYeCKHX 3aHATHIL: e,
IlpaxTveckoe sansTie OGHapy)KeHKE TAKTO3BI B MOJIOKe. J{elicTBre #ona Ha Kpaxmall.
3

CamocrosarenbHas pabora ofydarommxes:
Coobmenne buonormueckas POJIL YTIICBOJIOR, HX 3HAYCHHUE B KU3HHI YEJIOBEKA M 0OMIECTRA.




Tema 1.11.
AMHHEI,
AMUHOKHC/I0THI, DeJIKH

Conepskanne yaeGHOro maTepuasa

Knaccuduramus u nsomepus amunos. [Tousitie 06 aMmunax. [lepRHyHbIe, BTOPHYHBIE 1
TpeTudHble aMHHbL. KilaccupuKanus aMuHOB IO TUILY YITIEBOAOPOMAHOTO PasiKaia i YHCITY
AMHHOTI'PYIIII B MOJIEKyIie. [ OMOIIOrHyecKye psijibl IPEAeIbHBIX allM(arnyecKuX U apoMaTHueCKIUX
AMHHOB, H30MEPUA H HOMEHKIATypa. XUMHYECKHE CBOHCTRBA AMHHOB, AMHHEI KAK OPIraHMYECKHE
OCHOBAHUA, HX CPABHEHHC C aMMHAKOM U JIPYTHMH HEOPraHMYECKUMHE OCHOBaHusMHK. CpaBHEHHeE
XHMHYECKHX CBOUCTBANH(DAaTU4eCKUX HapoMaTHYecKUX aMiHOB. OB pazoBaHye aMu10B.
AHMIIMHOBLIE KpacHTenH. IIOHSTHE 0 CHHTETMYECKUX BOIOKHAX. [ToMmMaMuIbl i IOMaME(HbIE
CHUHTETHYECKHE BOJIOKHA. [IprMeHeH e U MoTyYeHHe AMUHOB.

B ToM yncie, npakTHYECKUX 3aHATHIL: 2,3
IIpakTayeckoe 3auarne Jlenarypanus Genxa. [[BeTHEIC peakiny GeIKoB.
CamocTosTenbnasn padora ofygarommxes: 3
Coobmenne IIpuMeHeHre 1 TIOYYEHHE AMUHOB,
Tema 1.12. Coaep:xkanue y4efHOro MaTepuaia 1,2
AszoTcoaepxanme Hyxnennosble kuciotel. HykmenHoBble KHCIOTHI Kak IPUPOIHBIE TOTHMEpPS!. Hykieon s, ux
reTepoIHKIHYeCKHE cTpocuue, npuMepel. AID u AJI®, ux B3auMONpeBpalleHHe H POJIb OTOTO IIPOIEcca B IIPHPOIIC.
coeHHeHH . Homsrne JTHK 1 PHK. Crpoenue JTHK, ee nepsuunas u sropudsnas cTpykrypa. Paborsr d. Kpuka u
Hyxmennobie kucmotsl | /1. Yorcona. KoMILIeMeHTapHOCTE a30THCTEIX ocHOBaHMit. Pemmikarmst JIHK. Ocobennocty
crpoenust PHK. Tunst PHK u ux 6uonoruyeckue Qpyskuun. [lonstue o TporusoM xoze (KOoHe).
buocuntes Genka B B0t KieTke. I'eHHAs HEKEHEPHS B GHOTEXHONOTHSL. Tpancrennsre Gopmer
PacCTEHHH U JKUBOTHBIX.
CamocTrosiTesbHas paboTa 00yIaloIIHXC: 3
Coobmenne AzoTcomepikaliye OpraHuuecKie COeIHHeHHS
Tema 1.13. Copep:xanne yae6Horo matepuasa 12
buonornvecku GepmenTsl. [lonstue o GepMenTax Kak 0 GHOIOrMYECKHIX KATAIU3ATOPAX GETKOBOM TIPHPOIBL.
AKTHRHBIC coeunennst | OCOOSHHOCTH CTPOEHHS i CBOMCTR B CPABHEHUH C HEOPraHHYECKUMHU KATAIIH- 3aTOPAMH.
Knaccuduxarnms hepmenTon. Oco0eHHOCTH CTPOEHUS M CBOMCTB GEPMEHTOB: CEIEKTHBHOCTD U
o peKTHBHOCTE. 3aBHCHMOCTS aKTHBHOCTA (hEPMEHTOB OT Temmeparyps! # pH cpens. 3uadenue
(bepMenTOB B GHOJIOTHK M MPUMEHEHHUE B [IPOMEIILIEHHOCTH.
2.3

B Tom unciie, IpAKTHYECKMX 3AHATHIA:
IIpakriyeckoe 3anaTne OSHapyeHHe BUTAMHHA A B IOIICOTHe HOM Macie. OGHapyKeHue
Buramuna C B 16109H0M coke. Onpezenerue ButamMuaa D B peiGbeM XKHpe HTH KYPHHOM JKEJTKE.
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CamocrosTensnas paora ofyuaromuxes:
Coobmenue 3uadenne GepMeHTOB B GHOTOTHH 1 IIPUMEHEHHE B IPOMBIIIIIEHHOCTH.

Pazjen 2. O6man n Heopranuveckas XHMus

26

Tema 2.1. Xumnsag —
HAyYKa 0 BelecTBax

Conepikanue yue6Horo marepuaia

Cocras Bemectsa. Xumugeckue amemedtst. Crioco6s! CYIIECTBOBAHUS XUMHYECKHX JJ1e-
MEHTOB! &TOMEL, IIPOCTEIC U CIIOKHBIC BellecTBa. BeImecrsa 110 CTOSHHOTO | IIEPEMEHHOIO COCTaBA.
3aKOH IIOCTOAHCTBA COCTaRA BEIECTB. BemecTsa MOJIEKYIIAPHOTO X HEMOJIEKYIIAPHOTO CTPOEHHS.
Crioco6rr oTobparkenns Morekyir: MOJICKYIIAPHBIE U CTPYKTYPHBIE ()OPMYIIBL; IIAPOCTEPKHEBEIE
¥ MacItabHBIe IPOCTPAHCTBEHHEIE (Crroapra—Bpurineta) momenu MOJIEKYIL.

Wsmepenne Bemecrsa. Macca aroMoB u MOIICKYII. ATOMHas! elHHHI[a Macchl. OTHOCHTEIbHbIE
dTOMHaA M MOJIEKyNapHas Macchl. KormdgecTBo BelmecTBa 1 eIMHHIIBI er0 H3Me- PEHHS: MOJIE,
MMOIlb, KMOJIE. Hreno Agoragpo. Mosspras Macca.

ATperatHbie COCTOSHHS BEI[ECTRA. Teepnoe (kpucTammueckoe u amopdHoe), JKHIKOE U
razo00pasHoe arperaTHIe COCTOSHHS BELIECTBA. 3aKOH ABOTaJPO U €TO0 CleCTBHS. MOpHBbIi
00beM BEMIECTB B ra3000pasHoM cocToSHAA. O beIHHeHHbLT Fa30BELE 3aKOH U ypaBHEHHE
MenzeneeBa — Kianeitpona.

Cwmecu BemecTs, Pasivums Mesxy cMecsMi 1 XHMHIeCKHM U coemuueHusMu. Maccopas u
00LEMHAS TOJTH KOMIIOHEHTOR CMECH,

L2

CamocrosTensnas pabora obyuarmuxes:
Coobuienne 3akoHbl XUMUH (3aKOH COXPAaHECHHS MACCHI BEIIECTB)
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Tema 2.2. Crpoenne
aToma

Conep:kanne yue6noro marepuana

ATOM — cnoxHas yactuna. JJoKa3aTebeTha CI0KHOCTH CTPOEHHMS aToMa: KaTo/HbIE 1
PEHTICHOBCKUE JTy4H, GOTOIG(EKT, palHOaKTHBHOCTE, SIEKTPOIIH3.

[Tnanerapuas Moziens aroma . Pesepdopiia. Crpoenue aroma o H.Bopy. Cospemennbie
TIPEACTABIICHHS O CTPOSHHH aTtoMa. KopiycKymapHOo-BONHOBOI 1yaIi3M YacTHI] MHKPO- MUDA.
Cocras atoMHOrO0 siapa. HyKJIOHEN: IPOTOHE! U HeHTponbIL. M30TONBI B HYKJIHBL
YCToHYUBOCTS siep.

DneKkTponHas 06omno4ka atomos. [lousTue 06 ONIEKTPOHHOM OPOUTAIH H AIEKTPOHHOM OOJIaKe.
Ksanrogsle wmcia: masHoe, opGHTaAIBHOE (mobovHOE), MATHUTHOE ¥ CIIHHOBOE. Pacnpenenenne
JJIEKTPOHOB II0 IHEPIETHYECKUM YPOBHSM, TTOAYPOBHAM H OPOHTAIISIM B COOTBETCTRHMN C
TPUHITUIIOM HANMEHbIIEH SHepriK, IprHImom Ilayim u pasuwtom I'yiza. DIIeKTPOHHBIE
KOH(HIYPAIHE aTOMOB XUMHIECKHX 3IEMEHTOR,

Bayienthele BO3MOXHOCTH aTOMOB XHMHYECKHX 3JIEMEHTOB.
ONEKTPOHHAS KIACCHQUKAINS XHMHUYECKHX IICMEHTOR: s-, p-, d-, f-aemMeHTEL.

1,2

CamocrosareasHast paboTa obyyaomuxes:
Coobmenne DexTponHas KIIACCH(DHKAT[HSI XUMHUUCCKUX ICMEHTOR ! S-, p-, d-, f-oemenTsL.

Tema 2.3.
Ilepunogmaeckuii 3axon u
Ilepnoanyeckas cucrema
XUMHY€CKHX 3J1eMEeHTOB
J.U.Mengeneepa

Conepxanne yuebuoro matepnana

OTKpBITHE MEPHOARYCCKOTO 3aK0Ha, TIPE/OChUIKH: HAKOLICHHE (bakronoruueckoro
Marepuasa, paboThl IpeqIIeCTBEHHHUKOR (11.B. [lebepeiinepa, A.D.1aukyprya, [k, A.
Heionenmca, JI. TO. Meiiepa), ches)i XMMUKOR B Kaprnepys, immanocrHple kagecTsa JI. U,
Menneneesa. Orkperrae J1.11. Menjencensv llepuoanyeckoro 3akona. [TepHonnyeckuit 3aK0H 1
crpoenne aroma. M3oromnsl. CoBpeMEHHOE NOHATHE XUMHYECKOIO 3IEMEHTA. 3aKoHOMepHOCTS .
Moszmu. CoBpemennast Gopmysmposka ITepromiryeckoro 3aKkoxa. [leproamyeckascucremMan crpoetie
aroma. PU3NIECKHH# CMBICIIIIOPS/IKOBOTO HOMEPA HIEMEHTOB, HOMEPOB I'PYIIIIbl U IIEPHO/IA.
ITepuonmueckoe n3MeHEHHE CROMCTB DIIEMEHTOB: paauyca aToMa; SHEPrUH HOHH3AHH,
JIEKTPOOTPHUATENLHOCTH. [ IpHIHITEl H3MEHEHHs MeTAITHYECKHX I HEMETATHYECKIX CBOHCTR
JNICMEHTOB B IPYIIIAX H EPHOJIAX, B TOM dHCIie GOMBIINX W CBepXOO0IIBIIIK. 3HAYCHHC
Ilepuomuueckoro 3akona u Ileprouueckoii CHCTEMbI X HMAYECKHX 3IEMEHTOR JI.. Menneneera
/UL PAa3BUTHS HAYKH U TOHUMAHWS XHMHYECKOH KapTHHEI MHpA.

142

B Tom umncie, npakTHaecKuX 3aHsTHIl:
IlpakTuyeckoe 3ansrne BrmonHeHHe 33739 MO HANMCAHMIO BIIEKTPOHHBIX KOHQUTYpauit
aTOMOB DJIEMEHTOB.
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CamocTonrensHas paGora ofyuarommuxes:
Coobruenne Mcropus cosmanus Ilepruomaeckoi CHCTEMb 1 [lepromuueckas cucrema

Tema 2.4. Crpoenue
BelecTBa

Conepmxanue yae6H0ro MaTepuasia

[lonstre o xumurdeckoi cBasn. THIILI XUMHYECKHX CBI3CH: KOBAJICHTHAS, HOHHAS,
MeTajumieckas u Bofopoanas. Kosanenraas xuMuyeckas cBasp. J[Ba MeXaHH3Ma obpazoBanmus
DTOH CBA3H: 0OMEHHBI 1 JOHOPHO-aKIIENTO PHLIH. OCHOBHBIE IapaMeTphl ITOI0 THIIA CBSAZH:
UTHHE, IPOYHOCTE, YIONl CBA3H WX BATEHTHLIH yroi. OCHOBHEIC CBONCTBA KOBATCHTHON CRIA3H:
HACIIICHHOCTD, HOJAPH3YEMOCTh U IIPOYHOCTD. DJEKTPOOTPHIIATEIIBHOCTD H KinaccuuKalus
KOBAJICHTHEIX CBA3CH 110 9TOMY IIPH3HAKY: IOJIAPHAs M HEIOJISAPHAS KOBAICHTHBIE CBS3M.
IomnsgpHoCT CBA3M M NONAPHOCTS MONEKYIIEL. DUIMYECKIE CROHCTRA BEIIECTB C DTHMHA
KPUCTAIIIMYECKAMHE PEIIeTKAMH,

B Tom umenre, mpakTHueckux 3anaTHii:
IpakTnyeckoe 3ansrie Habmonenue B3anMoeicTRIE MHOOATOMHEELX CIIUPTOB C (PeTHHTOBOI

KUIKOCTEIO.

2.3

CamocrositesibHast pa6oTa obyqaromuxcst:
Coobuienne THITEL XEMHUECKOLH CBS3H; ATPEraTHOE COCTOSHHS BEIIeCTRA

Tema 2.5. [Tomamepsr

Conepixanue yueGHoro marepuama

Heoprauuyeciie nonmumepst. Iomaveps: — IIPOCTBIE BEIIECTBA ¢ ATOMHOM KPUCTAILINYeCKOt
PCLIETKOR: AIUTOTPONHbIE BUIOH3MEHEHHS YITIepoia (aIMas, rpadut, kapoun, dymiepes,
B3aMMOCBA3b rHOpH/M3aINE OpOHTAIEH y aTOMOB YIrIepoa ¢ IIPOCTPAaHCTBEHHBIM CTPOEHHUEM
aJUTOTPOIHBIX MOAMGBUKALMIL); CENEH U TENTYp IIeIIOYEeUHOTO cTpoenus. IloaumMepsr— croxube
BEIECTBa C aTOMHOH KPHCTAINIECKOH PEIeTKOI: KBApII, KpeMHe3eM (IHOKCHIIHBIE COS/IMHEHHS
KPEMHU), KOPYHT (OKCHI ATIOMHHELS) B &JTFOMOCHTHKATEI (II0JIeBBIE ITIATHI, CIIIO/A, KAONHH).
Munepais! 1 ropeble mopojiel. Cepa miacTuyeckas. MunepansHoe BomokHo — acbect. 3HaueHue
HEOPraHMIeCKUX MPUPOJIHEBIX NOTHUMEPOB B (hOPMUPOBAHAHU OJTHOM U3 ICONOTHYECKUX 060I0YeK
3emiu — mHTOChEpDI.

Opranuyeckue nomumepst. CIoco6k! X IONyYeHHS: PEaKIINH MOJIMMEPH3ALIIY B PeaKIHH
TIOTHKOH/IeHCAIMH. CTPYKTYPEITONHMEPOB: TMHEHHEIE, PA3BETBIIEHHEIE 1 IIPOCTPAHCTREHHEIE,
CIpyKTypHpOBaHHE ONMHMEPOB: BYTIKAHU3AITHS KaydyKoB, XyOJIeHHE OEIIKOB, OTBEpIKICHIE
TIOJIHKOHICHCAIMOHHEIX ITOJTAMEPOB.

Kiaccudukarus noImMMepoB Mo pasaiaHsM TPH3HAKAM.

1,2

B ToM uncite, npakTHYecKHX 3aHATHII:

IpakTuyeckoe 3annTne CpaBHEHKE CBOICTR TEPMOPEAKTHBHBIX K TEPMOILIIACTHYHBIX TLIACTMACC.

21




CamocrosTensnan paGoTa o6y4arommxcs:
Coobumenne KiaccuuKalms moIuMepos 110 pasiuaHsM [IPH3HAKaM.

Tema 2.6. Iucnepcunie
CHCTEeMBI

Copepxanne yue6Horo marepuaia

IHomstie o uenepensx cucremax. Knaccubuxanmst JUCTICPCHEIX CHCTEM B 3aBUCHMOCTH OT
ArperarHoro coCTOAHNS NUCIIEPCHOHHOM CPEIBI M JIUCTIEPCHON ()a3bl, a TAKKE TI0 pasMepy HX
dactull. I pyboaucnepeHple CHCTEMBI: SMYIIBCHHE H CYCIICH3HH. Tonxkosrcepenbie cucTeMET:
KOJLTOM/HbIE (307H U I'eJIH) M HCTHHHBIE (MOJIEKYTApHEILE, MOJICKY/IAPHO-HOHHBIE U HOHHBIE).
Otdexr Tuanans., Koaryrsmus B KoNmouIHEX pacreopax. CHHEpe3HC B rejsx.

3Ha9eHNe JIUCIIEPCHBIX CHCTEM B JKUBOM M HEXKHBOR IMPHPOJIE U IPAKTUYSCKOM XKU3HH
H€JI0BEKa. DMYILCHH H CY CIICH3UH B CTPOMTENLCTRE, ITHIIEBOM H METHITHHCKON IPOMBIIUIEHHOCTH,
KOCMeTHKE. Bronoriyeckue, MEMUIMHCKUE M TEXHOTOTHYECKHE 30,1, SHAYCHHE Telleii B
OpraHH3aLMK KUBOH MaTepiH. Buomornyeckue, NuIeBbIe, MEIMITHHCKIE, KOCMETHYCCKHE [T
Cunepesnc kak (akTop, OIpeaeNsroNH i CPoK roAHOCTH TIPOJYKIIMX HA OCHOBE TeJlel,
CrepThiBatine KPOBH Kak GHOJIOTHYECKHH CHHEPEHUC, Cro 3HAYCHIC.

1,2

B ToM umeite, npakTHUeCKHX 3aHATHIA:

Ipakrn4eckoe sanstie [lojyyenne cycneHsuy cepsl u kanu oy, [lonydenue sMyisenn
pacTurelibHOro Macna 1 Gensona. Ionyyenne 3oms kpaxmana. ITosyuenue 3001 CepEl 13
THOCYIb(aTa HaTpPHSL.

23

CamocroaTensHas paGora obyuaiomuxcs:
Coobuenue 3HaueHue QUCIIEPCHBIX CHCTEM B KUBOH M HEXHBOMN IPHPOJIE B IPaKTHIECKOH

Tema 2.7. Xumuueckue
peaKImu

Conep:xanne yaeGHoro maTepuasa

Kraccudukarus XuMudecknx peakmuii B opraHuyeckoi Heopranudeckoi xumun. [Tonarue o
XHMIYECKOH peaklnn. Peakuu, unynme Ge3 H3MEHEH NS Ka4eCTBEHHOIO COCTABA BEIIECTE:
AJUIOTPOIM3ANKS U H30Mepu3arnst. Peaknum, uayimie ¢ H3MeHEHHEM COCTaBa BEMIECTB: 110 YHCITY
1 XapaKiepy pearnpyromux u odpasyronuxes semects, Termosoi 3hbexrT XumMHuIecKux PeaKIui.
Tepmoxumuueckue ypasHenusi. CTaHapTHAS SHTANBITHS peakuuii ¥ 06pazoBaHHS BELIECTR.
3axon I'. . I'ecca 1 ero cnencrans. Ourporms. CKOPOCTh XUMHYECKUX peakimii. [TonsTre o
CKOpOCTH peaknui. CKOPOCTE TOMO- H TeTCPOTeHHOH peakiiiy. OHEprus aKTHBAIUH.
DaKTOpBI, BIMMIONHE HA CKOPOCTH XHMHYECKOH PeaKiuy, OBpaTHMOCTL XHMHYECKHX PEaKIimii.
Xumuyeckoe paBHosecHe. [TOHITHE 0 XUMHYCCKOM paBHOBECHH. PaBHOBECHbIE KOHIIEHTPALIUH.
JMHAMAYHOCTE XMMETIECKOro paBHOBeCHS. MAKTOPHL, BIMAIONIME HA CMELICHIE PaBHOBECHS;
KOHNCHTpalus, IaBlenue, TeMieparypa (npuuuun Jle [Hlarense).

L2
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B Tom yncite, npaktuyeckux 3ansrwmii:
IIpakTHyeckoe 3ausTHe 3aBUCHMOCTS CKOPOCTH XUMHUYECKOH PEaKI[HH OT Pa3IMUHbIX (HaKTOPOB
(TeMIepaTypsl, KOHIEHTPAIMY BELIECTB, AeHCTRHS KaTaJIu3aTopoB).

2,3

CamocrosTensHast paboTa o6yuarommxes:
Coobmienne TeruioBoit shekT XuMmUIecKoit peakuuu; SNeKTPOTUTHICCKAS JIMCCOTIMAIIL.
Honnkre peakiuu.

Tema 2.8. Pacreopel

Copep:ranue ydaebnoro matepuana

llousTre 0 pacTBopax. GUINKO-XUMHTECKasT IPHPO/IA PACTBOPEHHUS H PACTBOPOB.
B3aumojielicTBHe pacTBOPHTENS 1 pacTBopeHHOro0 BemecTsa. PactBopumocts Bemects. Ciocobu:
BLIPAKCHHS KOHICHTPAIHM PAaCTBOPOB: MAccoBast T0JIA PACTBOPEHHOTO BEIECTRA (npouentHas),
MOJIIpHAas.

1,2

B ToM umeite, NpakTHYECKHX 3aHATHIL:
IlpaxkTHdeckoe 3ansrue Ipurotosncuue PacTBOPOB Pa3IHYIHBIX BUMOB KOHICHTPALHH.
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CamocrosTenbHasn paGora 06y4aomuxces:
CoobuieHne ArperaTunie COCTOSHMS BOIBI U €€ ICPEXO/IbI U3 OJHOIO arperarHoro COCTOSHHS B

IPYTOE,

Tema 2.9.
OKHCIHTEIBHO-
BOCCTAHOBHTE/IbLHEIE
peaKIuH.
JJIEKTPOXHMHYECKHe
Hponecch

Coaepxanne yuebHoro Mmatepnaia
OKHCITHTENBHO-BOCCTAHOBUTENBHBIE peakuuun. Crenens okucienns. Boccranosuteny u
OKUCTHTENH. OKHCICHHE U BOCCTAHOBIICHUE. BaKHeHIIIME OKHCTHTENH U BOCCTANORHTEIIH.
Bocceranosurensurie ¢cpoiicTBa MeTannos — [IPOCTHIX BelllecTB. OKUCITUTENLHEIE |
BOCCTaHOBHTENLHBIC CBOMCTBA HEMETAILIOB — IMPOCTHIX BEIIECTB. BOCCTamoOBMTEBHEIE CBOMCTRA
BEII[eCTB, 00Pa30BAHHBIX AMEMECHTAMH B HU3MIEH (OTpHIATENBHOM) CTENEHN OKHCIIEHHS,
OxucnuTeNbHbIE CBOHCTRA BEIIECTB, 00pa3oBaHHBIX 3IEMEHTAMH B BEICIICH (TIONIOXUTENBHOI)
CTEIICHH OKUCICHN . OKHCIHTENLHBIE M BOCCTAHOBUTEILHBIE CRONCTRA BCIECTB, 00pa30BaAHHBIX
SICMEHTAMH B TPOMEXKYTOUHBIX CTENEHSX OKHCIEHH. XHUMUYUCCKHIE MCTOUHMKH TOKA

ONEKTPOIIN3 PACIIIABOB B BONHBIX PacTBOPOB 2MeKTPOIHTOB. [Iponeccrl, mpoucxoms- myue Ha
KaTo/e H aHOJIe. YPaBHEHNS J1IEKTPOXHMHYECKHX IIPOIIECCOB. DIEKTPONH3 BOTHBIX PACTBOPOR ¢
MHCPTHRIMU YICKTPO/IAMH. DJIEKTPOJIH3 BOTHBIX PACTBOPOB C PACTBOPHMBIME SIIEKTPOJAMH.
[IpakTryeckoe npuMeHeHye MMEKTPOIIH3A.

12

B Tom uncie, npakraueckux 3ausTHil:
IIpakTnaeckoe 3anaTne OKUCTUTEILHEE CBOHCTEA [I€pMaHraHaTa Kailks B pa3THIHbLIX cpejax.

2.3
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CamocrosiTenbnan paGora ofyqaromumxces:
Cooburenne [Tpakrudeckoe npuMeHeHue MIEKTPOIH3A.,

Tema 2.10. Conep:kanne yyeGHoro Mmatepuania 1
Knacenduxanmns Kunaccuukanus Heopranuueckux BeriecTs. lIpocTrie 1 croxHbIe BetecTa. OKCHIBL, HX
BemecTs. [Ipocrnie Kiaccuuxanust. I'uapokcuas! (ocHOBaHHS, KHCITOPOACONCPKAINE KUCITIOThI, aM(o- TepHEIE
BelecTBA rujipoxen/tel). Kucnotsl, ux knaccuduxamms. OcHOBaMMS, HX krmaccugpukanus. Comu cpennue,
KHCJIBIC, OCHOBHBIE W KOMIUIEKCHBIE,
Memanner. Tlonoxerie MeTaIOB B IEPHOTIYECKON CHCTEME U 0COBCHHOCTH CTPOEHHUS UX
aroMoB. ITpocTsie BenecTBa — MeTaILL: CTPOEHHEe KPUCTAILIOB H METAITHYCCKAs XAMUYeCKas
cBs3b. OBLire (hu3uyeckre cBONCTRA METAIOB M UX BOCCTAHOBHTEIILHLIE CROHCTRA.
Hememanne:. Ionoxenune HemeTamos B Ilepronnueckoit CHCTEME, 0COOEHHOCTH CTPOEHHS HX
aroMOB. DNeKTPOOTPHIIATEIEHOCTD.
brazopoonvie2azel. DEKTPOHHOECTPOCHHAE ATOMOB OIIaropOHEIX FA30B M OCOOEHHOCTH HX
XUMHYECKUX 1 (DH3UUECKHUX CBOHCTE.
B Tom umncne, npakTHyecKHX 3aHsTHIL 23
IIpakrugeckoe 3ansaTue Monydenye KMCIOPOIA H €r0 CBOMCTRA.
CamocrosTeabnas pabora obyqaomuxcs: 3
Coobmenne Knaccudukaius HeopraHHIeckux BeIIecTs.
Tema 2.11. OcHoBHBIE 1.2

KJACCHI
HEOPraHu9IecKHX H 0pra-
HHYCCKHX COeIHHEeH U

Coaepranne yae6Horo marepuasa

Bonopozusie coenumerns nemeramos. Tlomygenne avmuaxa u XJIOPOBOIOPOZA CHHTE30M U
KocBeHHO. Du3nyecKue cRoMeTRa. OTHONIEHNUE K BOJIE: KHCIOTHO-0CHOBHbIE CBOMCTRA. Oxcunpl 1
aHTHAPHU/IbI KapboHOBEIX KuC0T. Heconeobpasyiomue u coneobpasyromue okcumbl. KucoTHbe
OKCHJIbI, UX CBOHCTBA. OCHOBHBIE OKCH/IBL, KX CBOHCTBA. KHCTOTE! Opranuyeckue u
Heopranmyeckue. Obmue cBoiicTsa kueaoT OcoGeHHOCTH CBORCTR KOHIIEHTPHPOBAHHOM CEepHO
H a30THOH kuc10T. OCHOBaHMS OPraHUUCCKHe W Heopranuueckue. OCHOBANMS B CBETE TEOPUH
SJICKTPO- JINTHYECKOH THCconuanun. OCHOBAHUS B CBETE IPOTOIHTHICCKOM TEOPHUH.
Knaccuukanms opraunyeckux u HeOpraHnIeckux OCHOBAHNI, AMboTepHble OpraunuecKye U
HEOPraHH4eCKUE COC/IMHEHUAL AM(OTEPHBIC OCHOBAHHS B CBETE IPOTOIHUTHICCKOH TEOPHH.
AM]OTEPHOCTE OKCHJIOB H THAPOKCHIOB HEPEX0AHBIX METAILIOB' B3aHMOJICHCTBHE C KHCIIOTAMH U
menoyamu. Comn. Knaccuduranus u xumudeckue cBoiictsa coneii. OcoBeHHOCTH CRONCTR conen
OPTaHHHCCKUX H HCOPraHUIECKUX KUCTIOT. ['eHeTHIecKas CBsI3b MeX/ly KIACCaAMH OPraHUYECKHX
H HEOPraHWHECKHX COCAMHEHMH. ['eHeTHIeCK e PAIIBI H TeHE THYCCKAS CBA3H B OPTaHUYECKOH
XMMUH. ENWHCTBO Mupa BelecTs.
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CamocrosTenbHast pabora o6yyaiomumxes:
Coobmenue Eanncrso MHEpa BEIECTB

Tema 2.12. Xumug
3TEeMEHTOB

Copnepxanne yueGHoro maTepuasa

$-DJIEMEHTBI, DIIEMEHTB! [ A-IPYIIIIbI, S7IeMeHThI LLA-rpynmel, seMeHTE VA-TPYIIIIbl, SIeMeHTHI
IVA-rpynmsr, d-Dnementer. O6mas XapaKTePUCTHKA JIIEMEHTOB KayKI 0 I'PYIIILI HA OCHOBAHHH HX
nosioxenus B Ilepromyeckoii cucteme 31eMenToR JI.M.Menieneesa v cTpoeHHs aTOMOB.

1,2

Camocrosnrenpaas pa6oTa obyuaromumxcs:
Coobmenne ObImas XxapakTepHCTHEKA S TIeMEHTOB K& KHAOH IPYIITBI HA OCHOBAHHMY HX OJIOMKEHHS B
ITepuonmyeckoii cucreme snemenror [, . Menneneera 1 CTPOEHHS. aTOMOB.

Tema 2.13. Xumus B
JKU3HHU 001IecTBA

Copnep:xanne yueGHoro matepnasia

XHMUS 1 IPOHM3BOACTBO. XUMHYECKAs [IPOMBIIIIEHHOCTD H XHAMUYECKHE TEXHOJIOTHH.
XAMAS B CENBCKOM X03stiicTRe. XHMU3aIus CelTbCKOro X03sHeTRa 1 e Haripasienus. Pacrenus u
[101Ba, IIOYBEHHBIA IONIOIMAIOIKH KoMTIIeKe. YIOOperus 1 uX KinaccH(uKans, XuMudecKie
CpE/ICTBA 3AILUTE pacTeHHH. OTpHIATETbHbIE TOCTIC/(CTRUS TPAMEHEHAS [1€CTUIIANIOB 1 Ooprba ¢
HUMH. XHUMH3AIUA HKUBOTHOROICTBA.

XHMMHA H 3KOT0TUs. XHMHYECKOS 3arpsI3sHCHHE OKPYKAOLIEH Cpe/ibl. BHOTEXHOMOTHS ¥ reHHas
UHKEHEPHUSI,

XWMusL 1 IOBCeIHEBHAs KU3HB YeoBeka. JIOMANIHAs anTexa. Moromue u qncTsime cpecTra.
Cpencrpa®ops0b! ¢ BBITOBBIME HACEKOMBIMH. CpencTsa IMIHON THMHEHBI M KOC- METHKH ., XUMHS I
M8, MapKUpOBKHU YAKOBOK MAIIEBBIX M IHTHEHHYE CKHX HOPOITYKTOB M YMEHHUE HX YUTATE.
OKonorys KIUIMIE. XHMUS A FeHETHKA YeT0BeKa.

1.2

CamocrosTennHas pabora 06yqarommxes:
Coobimenne XuMust 4 MOBCEMHEBHAS JKHIHE YeIIOBEKA.

Hroro

81(54/27)

BOJIOI'UST

Brenecuune

Copepixanue yue6noro matepuaia

buosiorns — cosokynnocTs Hayk o KHUBOI npupoje. JKupasg npuponsa kax 06BeKT
U3yueHUS OHOTOTHH. METO/Ib] NCCIeNOBAHMS KHBOM OPHPOJIBL B Orooruu. Onperenene »Ku3uu
(C IpHBJIEUECHHEM MaTepHaa U3 Pasieson (prsnky u Xumun). YPOBHE OpraHH3aiy Ku3HH.

CamocrosTensHas pabora obyuarommuxcs:
Coobmenue MeTo b IO3HAHKS KHUBOLL IIPUPOJIBL
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Paznen 1. Yuenne o xieTke

Tema 1.1. Ctpoenue u Copepskanne yueGHoro Mmarepuasia L2
GYyHKIHMY KIeTKH Kietka — anemenrapHas »uBasg CHCTEMa H OCHOBHAS CTPYKTYpPHO-()YHKIIHOHAIBHAS €IAHALA
BCEX JKMBBIX Opra"u3MoB. Kparkas HCTOpHS H3yJYeHHs KIETKH.
Xumuyeckas oprasusanusg KieTKH. OpraHMyecKde H HeOpraHHYecKHe BEIeCTBA KIeTKH H
KUBBIX OPraHW3MOB. Benku, yriesojsl, MUIMALL, HYKICHHOBHIE KHCIOTHI B HX PONb B KJIETKE.
lIpokapuoTuyeckue H 9yKkapHOTHUECKHE KICTKH. BUpychl Kak HekmeTounas $popMma jKH3HA H UX
3HadyeHue. bopeba ¢ BupycHeMuE 3aboneBanwsmu (CITMI ® ap.) Iluromasma o Kierodnas
MeMOpana. OpraHou/iE! KIETKH.
B ToM unene, npaKTHYECKHUX 3AHSITHIA: 243
IlpakTideckoe sansTue Habmo eHuie KIETOK PaCTeHHH U KUBOTHBIX TI0] MHKPOCKOIIOM Ha
IOTOBEIX MHKPO-IIpENapaTax | HX OIHCAHHE.
CamocrosiTesibHasi pa6oTa 00yYalomuxces: 3
Pedepat Mctopus u pazsuTre 3nanuii o kietke
Tema 1.2. O6men Conep:kanne y4e0HOro MaTepuaJia 1,2
BEIECTR U [Inactuaeckuit u suepreruyeckuit o6men. Crpoenne u Qymkmmu xpomocom. JTHK — nocuresns
IpeBpaiienye JHepruM | HaciaencTeeHnoi undopmanmn. Permranus JTHK. Ten. ['eneruueckuii kom. buocures Genxa.
B KJIE€TKe Knetku u ux pasHoobpasme B MHOIOKIETOYHOM opranusme. JIuddepeHIHpoBKa KIETOK.
KieTouHasi Teopust CTPOEHHS OPraHH3MOB.
CamocTosiTesbHast paboTa 00y4aromuxcs: 3
CxeMBlI 9HEpPreTHUECKOro 06MeHa 1 61ocHHTe3a Oeka.
Paznen 2. Opranusm. Pasmuoxkenne 1 HHAHBHAYA/ILHOE PA3BUTHE OPraHH3MOB
Tema 2.1. Pasmuoxenue |Conep:kanne yueGHOTo MaTepHaia 12
OpPraHH3MOB Opranusm — emunoe nesnoe. MHoroo6pasue opranusMoB. PasMHMKEHHE — BaKHEHIIEE CBOMCTRO
JKUBBIX opranusmoB. Ilomosoe u Gecrionoe pasmuoxenne. Meitos. O6pa3oBaHUE MOI0BLIX KIETOK
H OTLJIOJIOTBOPEHHE.
CamocrosTesbHan paboTa o0ygaromuxcs: 3

Pedepar MHuorooOpasue opranuszmMos
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Tema 2.2. Coaep:xanue yaeGuoro MaTepHaJa 12
HugusuayansHoe OMOpHOHAILHEI 3Tan oHTOreHe3a. OCHOBHEIE CTaauu SMOPHOHAIBHOTO pasBuTHs. OpraHorenes.
pasBHTHE OPraHU3Ma [ToctambpuonansHoe pazBuTHE. Penponyktueroe 3noposwe. IocnencTus BimsiHus aJIKOTOJIs1,
HHKOTHHA, HAPKOTHYECKUX BEIIECTB, 3arpsA3HeHNs CPe/Ibl Ha Pa3BUTHE Ye/IOBCKA.
B Tom wmeite, mpakTHYecKIX 3AHATHIA: 233
IlpakTnaeckoe 3aumsTne Beigsiiensme o omucaHue [IPH3HAKOB CXOJCTBA 3apoIbIuIeit
HEJIOBCKA U APYI'UX MO3BOHOUHBIX KAK JOKA3aTEIBCTBO UX HBOIOHOHHOIO poacTaa.
CamocrosiTenbaas paGora obyuarommxes: 3
Pedepar Muausuayamsaoe passutie opraHuzmMa
Pasen 3. OcHOBBI reHeTHKY ¥ ceJleKIHH
Tema 3.1. OcuoBnr Conep:xanue yuebuoro marepuasia 1:2
y4eHus o I'eHeTrnKa — HayKa 0 3aKOHOMEPHOCTSX HACTEACTBEHHOCTH 1 U3MEHYUMBOCTH OPraHHu3MoB. [
HACJIEACTBEHHOCTH H Mengens — ocHoBononoxHUK reneturd. [eHeTHueckas TEPMUHOJIOTHA M CHMBOJIHKA.
H3MEeHYHBOCTH 3aKOHBI TEHETHKM, YCTAHOBJICHHbIE I Mengenem. Mounorubpunsoe u OUrHOpHIHOE
CKpEeIIMBaHie XPOMOCOMHAS TEOPHSA HACIECICTREHHOCTH. Bzaumogeticreue renos. [eme-
THKa nona. CLemICHHOe C I0JOM HACTeNOBAHME. 3HAUCHHC IeHCTMKH I CEeNeKIMH M
MeAnumMHEL Hacnencreenmsie Goneany uenoseka, mx HNPWIHHBI W IPOQHIIaKTHKA.
B Tom umcire, npakTHYeCKAX 3aHATHIL: 2.3
Ipaxkruyeckoe sanarne Cocrapienue TPOCTEHINNX CXEM MOHOIMOPHITHOTO U JUUTHOPHIHOTO
CKPEIIHUBAHHUS.
CamocroaTensnas paGoTa o6yuaromuxcs: 3

Coobmenus ITomymamus kax C/IMHHIA OMOJOTHYIECKOH 3BOIOHH
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Tema 3.2.
3aKkoHOMepHOCTH
H3MEHYHBOCTH

Coaepkanme yuebHoro matepuasia

Hacnencreennas, wuiu  reHoTHNHYecKas, W3MCHUHBOCTE. Monupukannonnas, wiu
HEHACIE/ICTBCHHAs, H3MCHIMBOCTE. ['eHeTrKa YenoBeka. I'eneTnka u menununa. MarepuansHbie
OCHOBBL HACJIC/ICTBEIHOCTA W M3MEHYHBOCTH. ['eHETHKA M 3BOIOLMOHHAS Teopus. |eHeTwka
NOIyAHH. [eHCTHKA — TEOPETHYECKAas OCHOBA CeNeKUHH. ONOMAMHUBANNE JKHBOTHBIX M
BbIpAIUBAHIE KYILTYPHBIX PacTeHUH — HavyalbHLIe STanbl cenekimn. Yuenue H. M. Bagmiora o
LIGHTpax MHOTOOOpA3HsL ¥ MPOUCXOKICHHS KYIbTYPHBIX pacTeHIH. OCHOBHbIE METOMDI CENeKIHH:
THOPHIM3AIMA U HCKYCCTREHHBIH 0T6Op. OCHOBHBIC NOCTHXKEHHS COBPEMEHHON CEeJIEKIUH
KyJILTYPHBIX PACTCHHH, JOMAIIHHX XHBOTHBIX 1 MHKPOOPTaAHH3MOB.

BHOTeXHONIOTHS, ee TOCTHXKEHHA M MEPCTIeKTHBHI PA3sBUTHS. DTHUCCKHE ACTIEKTHI HEKOTOPBIX
MOCTIKCHME B OuoTexHonormd. KIOHHpOBaHME IKHBOTHBIX (mpoG/eMBl  KIIOHHPOBAHMSI
YEIIOBEKa).

1.2

CamocTronTeabHas paboTa o6yua0muxcs: 3
Coobmenus CoBpeMeHHBIE B3I (bl HA TIPOUCXOKICHHAE YETOBEKA: CTONKHOBCHHE MECHIL
Pasnen 4. Ilponcxoxaenne H pa3BHTHE JKU3HU Ha SeMure. IBOMIOIHOHHOE YUeHHe
Tema 4.1. Copeprranne yuebHoro marepnana 1.2
Ipoucxoxienue u l'unoresst mpoHexoKaCHNA XH3HE. M3ydeHne ocHOBHMIX 3aKOHOMEPHOCTEH BO3HHKHOBEHMUS,
HaYa/bHbIE 3TAIbI PasBHTHS U CYILIECTBOBAHUSA KU3HHI Ha 3eMyle. YCIOKHEHHE XKHBbIX OPTAHH3MOB B IIPOLIECCE
PA3BHTHS KH3HH Ha 9BoIOIMH. MEOrooGpasue 5KHBOTO MEpa Ha 3eMIIe M COBPEMEHHAs €10 OpraHu3aIus.
3emue CamocronTensHas paGora o6ydaronmuxcs: 3
Coobmenne Okpy:Kaolas YeN0BeKa Cpeia i €& KOMIOHEHTEI: Pa3INYHbIe B3MIISA/b] Ha OIHY
npobiiemy
Tema 4.2. UcTopus Conepxanue yueGHoro maTepuana 1,2
pPa3BHTHS 3naucHue pabor K. JTunses, XK. B. JlaMapka B pasBHTHH 3BOTIOMHOHHBIX uuei B Ouororun.
IBOJIIONHOHHBIX M/lei OBomonnonHoe ydenue Y. [lapeuna. EcrecTrenanii o1bop. Ponb sBomtormonHOr0 yucHus B
3emiie (opMUPOBANMH COBPEMECHHOM eCTeCTBEHHO-HAYYHO KapTHHBI MHPA.
B ToMm uncsie, npakTHYECKHX 3aHATHIA: 2.3
IIpakTayeckoe 3ansTne [Iprcrocobnenne opraHusMos K Pa3HBEIM cpenaM obuTaHusa
(BOZHOH, HA3EMHO-BO3/LYIIHOMN, MOUBEHHOIHA).
CamocrosTeabHan pabora obyuaromuxes: 3

Coobuienue Tomynsiust Kak 5KONOTHIECKAS eMHHHIIA

Pazgen 5. Ilpoucxoskaenue qesioBexa
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Tema 5.1. Aurponorenes

Conepixanne yaeGHoro marepuana
OBomonns npumaros. COBpeMEHHBIE THITOTE3BI O [IPOUCXOXK/ICHHH YenoBeKa. [Jokazarenbersa
POACTBA HE0BEKA ¢ MIIEKOIHTAIOIIMMH KHBOTHBIMH, DTaIlbl YBOJIOIHH Ye/IOBEKA,

12

B Tom uncire, npakTHdeckux saHaTHIi: e
IlpakTHUecKoe 3aHsITHE AHAIAS U OLICHKA PA3THYHBIX I'MITOTE3 O IPOUCXOKICHHUH YeIOBEKA.,
CamocrosiTensuas pabora odyJarommuxesn: 3
Coobimenne YepTsl cxomcTBa YeIoBeKka 1 [IPUMATOB
Tema 5.2. Yenoseueckne Conep:xanue yae6roro MaTepHaJIa 1.2
pachbl Popetpo u enprcTBO NponexodIenns YemoBeTecKIX pac. Kpuruka pacusma.
CamocrositennHas pabora o0yuaromuxes: 3
Coobmenue Yenoseyeckue packr
Pazgen 6. OcHoBBI 9K0/10ruH
Tema 6.1. Dxosorng — Conep:xanune yaebuoro MaTepuaja 1,2
HayKa o SKoJoruyecKue GakTophl, HX 3HAYECHHE B KU3HH OPraHU3MOB. DKOIOTHYECKHE CHCTEMEL
B3aHMOOTHOIIEHHAX Bumosas u npocrpancreenmas CTPYKTypa 9KOCHCTEM. 1IHINeBEIe CBI3H, KPyrOBOPOT BELIECTR M
OPraHH3MOB MEK/IY PEBPAMICHHE SHEPIHH B 3KOCHCTEMaX. MeXBUI0BEIE B3aUMOOTHOMICHHUS B DKOCHCTEME:
co0oif H oxpy:Karomeii KOHKYpPEHLHs, CUMOHO3, XHIHHYECTRO, apasuTH3M. ITpuumne! yeToiiunBocTy 1 cMeHbI
cpenoii srocucreM. Cykmeccru. MekyceTeHHble coobmecTBa — arpO3KOCHCTEMBI U YPOOIKOCHCTEMEL.
B Tom umeire, npakrHyuecknx sausTmii: 23
IIpakTrueckoe 3anarne Onucanue u HMPaKTHYE€CKOE CO3MaHHe UCKYCCTBEHHOM KO CHCTEMET
(npecHOBOMHBII akBapuyM). Pelenue sKoTOrHIeCKIX 3a7ad.
CamocTosiTe1bHas pabora obyyarommuxcs: 3
Coobmenne Oxpy:xarommas uerosexa CPEAid M ¢e KOMIIOHEHTEI! PA3IHYHBIC B3MILIALI HA OJHY
npobiemy
Tema 6.2. Buocdepa — Conepixanne yue6roro matepuaia 1.2
riobaapHas 9KocucTeMa | Yaenue B. 1. Beprazckoro o 6uocepe. Posis KuBEIX OpraHu3MoB B 0uochepe. buomacea.
KpyrosopoT BaskHeHImX GHOTCHHBIX AIEMEHTOR (Ha mpuMepe yrepona, a3ota u Jp.) B
Ouocepe.
2,3

B Tom umete, npakTHYeCKHX 3aHATHIL:
IlpakTuueckoe 3anstne Cocrapnenye cxem NePENaY BEIIECTB U 3HEPTHH I10 IETSM [TATAHHS
B IIPUPO/THOM 9KOCHCTEME U B arpolieHo3e.

29




CamocrosTensHas pa6ora ofydaomuxcs:
Coobmenne ITomysuus kak 3K0TOrHIECKAS €THHNIA

Paznen 7. Buonnka 2
Tema 7.1. Buonuka kak | Cogepsxanne yaeGHoro MarepHaJa 2 L2
0/IHO M3 HaIPABJICHHH Paccmorpenue Ouonmkoil  ocoGeHHOCTEH MOp(}O-PH3HOIOrMIECKOH OPraHM3alMH  JKUBBIX
omosorun u OPraiusMOB M HX HCIIONL30BaHHS MO CO3[aHHA COBEPUIEHHBIX TEXHHUCCKUX CHCTEM W
KHOepHeTHKH YCTPOHCTB II0 aHATOTHH C JKHBEIMH CHCTeMaMH. [IpHHLHIE u IIPUMEPEl MCIOJIB30BAHUS B

XO3AHCTBEHHOH AEATEIBHOCTH JOJIEH MOPGO-hyHKIHOHATLHBIX YePT OpraHU3ald{ pacTeHWH H

’KUBOTHBIX.

CamocrositerbHas paGora ofyuaromumxcs: 1 3

CooOuienne EcTecTBeHHBIE ¥ HCKYCCTBEHHBIE 3KOCHCTEMBI CBOETO pationa.

Hroro | 42(28/14)

KoncyasTamuu -
IlpoMexyTOouHas aTTecTAINT — AuddepenunpoBannbIii 3ayeT 2
Bceero: 243(162/81)

YpoBsHH 0CBOEHHS y4eOHOr0 MaTepHaa:

1. — o3HaKOMUTE BHBI (Y3HABAHUE pPAHEe H3YUCHHBIX 0OBEKTOB, CBOMCTR);

2. — penpoayKTHBHBIH (BBHITOTHEHHE IESTSILHOCTH 110 00pasily, HHCTPYKIIMH HITH II0/{ PYKOBOJICTBOM)

3. — IPOAYKTUBHLIH (IITaHUPOBAHKE M CAMOCTOSITENEHOE BRITOTHEHME AEATCIIBHOCTH, PEIICHUE IPOOIEMHBIX 3a/1a4)
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3. YCJOBHUS PEAJIU3ALINH ITPOTPAMMUBI JANCHUTITJINHBLL

3.1. MarepuajbHoO-TeXHHYCCKOE 0DecIedeHe

OcBoerwne mporpaMmel yueOHOH MUCHHUILIMHBI EcTecTBO3HAHME IpeAnonaraeT HaaHdue B
IPO(ECCHOHANBHON 00pazoBaTeNLHOIN OpraHM3aIMH, PEATH3YIONEeH 00pa3oBaTe/bHYIO POIPaMMy
cpenHero oduwero obpazopanus B npezpenax ocsoexns OITOIT CIIO ma 6ase OCHORHOIO o0mero
00pasoBanus, yIe6HbIX KaOUHETOB 1O (GH3HKE, XMMUH, OHOJIOTHH, B KOTOPEIX HMEETCS BO3BMOIKHOCTE
obecrieynth cBOOOMHBIA ocTyn B MHTepHer BO BpeMsi yueOHOro 3aHATHS W B NEPHO BHEYYeOHOM
JIEeSATEeIbHOCTH 00yYarommxcsl.

B cocrap xabuneroB mo (usmke, XMMHH, GHOIOTHYM BXOIST TabopaTopun ¢ naGopanTcKoi
KoMHaTOH. IloMenienns KaOHMHETOB OW3MKM, XUMHHM U GUONOTMM JOIIKHBI YJIOBIETBOPSATE
TpeboranusM CaHuTapHO-OIH/IEMHONOI HIECKHX TIPABHIL 1 Hopmarieos (CanlluH 2.4.2 Ne 178-02)
¥ OBITH OCHAIIEHBI THIIOBBIM 000DY/IOBAHHEM, YKA3aHHBIM B HACTOSIIIHX TpeDOBAHUSIX, B TOM YHCIIE
CIeNUAIN3UPOBAHHOM y4eOHON MeGENbIO U Cpe/ICTRAMHE 06YUeH s, JOCTATOTHEIME JUTs BBIIOHEHHS
TpeGoBanuil X YPOBHIO IIOATOTOBKH oOydarommxcs. B xabuuaerax JOJ/DKHO OBITh MYJIBTHMEIMIHOE
obopy/loBanye, INOCPEICTBOM — KOTOPOTO  YYaCTHHKH 00pa3oBaTeNEHOr0  NpOIECcAa  MOTYT
IPOCMATPHBATE BU3YaNBHYIO MHPOPMAIHIO II0 (HU3HKE, CO3MABATH IPE3CHTALMH, BUICOMATEPHATEL H
T.I. B cocTap yue6HO-METOHMYECKOTO W MATEPHAILHO-TEXHIUCCKOr0 O0eCIeTeHIs IPOTPaMMbI
YIeOHOM JUCHHIIIIHHEL « ECTECTBOZHANHE BXOJIAT:

—  MHOTO(YHKIHOHAIBHBIA KOMILUICKC PO IABATEIS,

—  HanDUIHBIC HOCOOHs (KOMILIEKTHI yueOHBIX Tabiill, TUTAKATOB, MOPTPETHI BHUIAMOIINXCH
YICHBIX B 0OACTH €CTECTBO3HAHMS M T.I1.);

—  HH(OPMALMOHHO-KOMMYHHKAIMOHHbIE CPEACTBA;

—  DKpaHHO-3BYKOBBIC II0COOHS;

—  KOMIUICKT 3JIEKTPOCHAOKEHUS KaOMHETOR;

—  TEXHHYECKHE CpencTBa 00ydIeHus;

—  ACMOHCTpanHOHHOE 000pyoBanue (06IIero Ha3HAYCHHS W TEMATHYCCKHE HAGOPHI):;

—  Jaboparoproe o6opymosanue (0OIIEro HA3HAYCHAS U TEMATHICCKHE Ha0OPEI, B TOM YHCIIE IS
IOCTAHOBKH IEMOHCTPALMOHHOTO ¥ YYEHUIECKOI0 DKCIIEPHMEHTA, PEAKTHBE);

—  Crartdieckue, JMHAMHYECCKHME, JCMOHCTPAIMOHHBIE M pa3sfaTOYHBIC MOJENH, BKIIOYas
HATYpaJlbHBIE O0BEKTHI;

—  BcIoMorareibHoe 000pypoBaHueE;

—  KOMIUICKT TEXHMYECKOH JOKYMCHTALMM, B TOM WYHCJIC IACTIOPTA Ha CPEJCTBA o0y4eHnus,
HHCTPYKIIUH 110 UX UCIIONIB30BAHMIO M TEXHHKE Ge301aCHOCTH;

—  bubmmoreunsri dou,

B 6nbmmoreunsrit donx BXoasT y4eOHUKH, YUeOHO-METOMYUECKHE KOMITICKTLL (YMK),
obecrednBaronye ocBoeHne y4eOHOH ucrumIEEbl «EcTecTBO3HARNEY, PEKOMEHIOBAHHBIC HJIH
AOUYIMEHHBIC IS HCTIONBL30BAHUA B HPOGECCHOHANBHEIX 00pa30BATEIBHEIX  OPraHu3aIsX,
Peanu3yIoNIuX 00pasoBaTeNbHyI0 IPOrPaMMy CpE/THErO 06IIero 00pa3oBaHMs B MpeeNax OCBOCHHA
OLOII CITO ma 6ase ocHOBHOro 06mero oGpazoBanus. BHOTHOTEYHDIH GoH MOKET ObITH
JIOTIONHEH (DM3MYECKUME SHUMKIONEIUAMH, ATIaACAMH, CIIOBapsIMH, CIPABOYHHUKAMH 110 (H3HKE,
XUMHH, OHONOTHH, HaydYHOHl ¥ HAYYHO-HOIYILPHON JMTEPaTypol  €CTEeCTBEHHO-HAYYHOI'O
comepkanus. B rporecce 0ocBoeHHS HpOrpaMMBI Y4eOHOM IHCIHINIMHEL «ECTECTBOZHAHME)
CTYACHTBL NOIDKHBI MMETh BO3MOXHOCTE NOCTYNIA K 3/IEKTPOHHEIM YYCOHBIM MAaTepHAnaMm o
CCTCCTBO3HANMIO, BKIX0UAS (PU3UKY, XUMUIO, GHONOIHIO, HMEIOWMMCS B CBOGO/IHOM IOCTYIIC B CETH
VIHTEpHET (371EKTPOHHBIM KHATAM, TIPaKTHKYMaM, TecTaM, Marepuanam EI'D u jap.).

3.2. Undopmanuonnoe obecneqenne obyaenus
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Hns peamuzamm Iporpammsel GubHoTeunslt Gorn 'BIIOY MO «SIXpoMCKHH Kommemk
MMECT  TICYaTHBIE M/HIM 3NEKIPOHHBIC 06pazoRaTelbHElE 1 HH(POPMAIMOHHBIE  PECYPCHI,
PEKOMEHAYEMBIC /UL HCIIONB30BAHHS B 00PA30BATENLHOM IpoIiecce.

Ocrnosnvie ucmounuxy:

— l'abpuensu O.C. Xumus mis npoeccrii H CIeNUaTLHOCTElH TeXHIIECKOro npoduIs:
VueOuux: Axanemus: 2017

— Epoxun F0.M.Xumus s npotheccuil 1 CrenHatbHOCTeH TEXHIYECKOTo I €CTECTBEHHO-
Hayd.npoduneii.- Axan.:2018; 2019

— KoncranTunor B.M.O6mas 6uonorus. Axagemus : 2017

— Koncrantunos B.M . Buonorus mis IpO(ECCHii H ClIen, TEXHHIECKOTO U €CT.-HAYY. IIPOPUIIA:
Yuebnuk ms CI1O.-Axanemus: 2017

—  Tymuxun C.M.O6mas 6wonorus ¢ ocHOBaMy IKOJIOTHH ¥ IPUPOIOOXPAHHON IeaTeIBEHOCTH-
Axanemus: 2017

— Kosctanmunos B.M.BHOHOFHH.-AKa;(eMMHQO17

— Hmurpresa B.®. ®uzuxa s IpoQeccHii I CHenuanbHOCTEH TeXHIICCKOro npoduns.-
Axanemus: 2018;2019

— MHmurpuera B.®. C6opuuk 3amau.2017

—  Cawmoitnenko I.1. ®usnka mig npoeccrii ¥ CHENHATBHOCTEH COIL.-9KOH. ¥ TYMaHUTaApPHOI'O
npodunst: Yuebuux — Axagemus:2017

— Camotinenxo I1.1. C6opruk 3anay o thuzuxe ;2017

Hononnumensusie ucmounuxu:

— benses /LK., Jormuuy I'.M,, Kysneyosa JIL.H. u dp. Buonorus (GazoBbIit yposens). 10 kmace, —
M., 2017.

—  benses K., Juivwuy I' M., Bopooun I1.M. u op. Buonorus (GasoBwlif yposens). 11 kmace. —
M., 2017.

— labpuenan O.C., Ocmpoymos HI. Xumus A mpodeccuii ¥ cnenHATbHOCTEH CONHANLHO-
JKOHOMUIECKOI0 M TYMaHMTApHOTo Npoduiteii: yuebHuK s oy, YIpexJIeHu# cpel. npod. 06-
paszoBarus. — M., 2017,

— Tabpuensn O.C. Xumus. IIpaxkTakym: yued. nocobue. — M., 2017.

— [labpuenan O.C. u dp. Xumus. Tecrrl, 3amaun n ynpaxuenus: y4e0. nocobue. — M., 2017.
I'abpuenan O.C. Xuamus. [locobue jurs noaroroeku X EI'D: yue6. mocobue. — M., 2014. Enxuna
JI.B. Buonorus. Bech mxonsHELH Kypc B Tabmunax. — M., 2017.

—  Epoxun FO.M. Xuvus: 3anaun w YOPLKHEHUS: y9e0. 1ocobue /Ui CTYM. YIpeskIeHui cpem.
npo¢. obpazosanus. — M., 2017.

—  Epoxun FO.M. CGOPHHK TeCTOBBIX 3aaHuii [0 XHMI: y4e0. HocobHe Juist CTyjl. yupexaenuii
cpest. mpod. odpazosanma. — M., 2017,

— Koucmanmunoe B.M., Pesanos A.I"., dadeesa E.O. Bronorus: yuebuuk ms cry. YIpexKIACHM I
cpen. mpod. obpasosanus / nox pex. B.M.Koncragrumosa, —— M., 2017.

—  Hemyenrxo K.3. ®usmuka B cxemax u tabiauuax. — M., 2017.

—  Camotinenxo IT.H. ®uzuxa s npodeccuii U cnenmanbHOCTEH COIHABHO-9KOHOMHYECKOI'O H
TYMaHUTapHOro HMpodriIel: yae6HuK ams cryx. YIPEKIEHHH cpel. pod. obpasosanms. — M.,
2017.

—  Camotinenxo I1.H. C6opuux 3ana7 1o $msuke mis npodeccuit u cnemmansocTeit COLMATIBEHO-
SKOHOMHYECKOTO M I'yMaHMTAPHOTO Hpodriieit: y4ed. mocobue s cTyd. yupexneHwmit cpeil.
1po¢. obpazosanus. — M., 2017.

—  Cawmoiinenxo IT.H. Teopus u MeTONuKa 00ydYenus Qusuke: yue6. nocobue s npernojaaBarenei
ccysor. — M., 2017.

—  Hmvun B.A., Kyopseyee B.B. Hcropus u metozonorus Qusuxu. — M., 2017.

— labpuenan O.C., Jlvicosa I'T. Xumust: Kaura AT LIpEIIo/iaBaten: y4ed.-MeTo/. mocobue. — M.,
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2017.

bronorus. Pykoronerro x IPAKTHYCCKUM 3aHATUAM / [IOJ] peI. B.B.Mapxusoit. — M., 2017.
Denepanbubii 3axon ot 29.12.2012 No 273-03 «O06 obpazopanun B Poccuiickoi Genepaumy.
IIpukas MunucrepcTsa obpasoBarmst U Hayku P® or 17.05.2012 Ne 413 «O6 yreepxueHuu
(he/IepaTBbHOTO rOCYHAPCTBEHHOrO 00pasoBaTeNEHOro CTaHmapTa CpeHEro (momsoOro) obmero
o0pazoBaHms».

Ilpuxas Musnucrepcrsa obpasosamus u nayku P® or 29.12.2014 Ne 1645 «O Buecenum us-
menenu B [lpukas Munncrepersa oOpasoBanus u Haykm Poccmifckoii Qeneparuu  oT
17.05.2012 Ne 413 “06 YTBEPK/IEHHH (EACPATBHOIO TOCYAaPCTREHHOIO 00pa3oBareLHoro
CTaH/apTa CPE/IHEro (IOTHOro) 0dIIero 06pasoBanms’y.

Ilncemo Jlemapramenta rocynapersensoi monmummky B chepe mOATOTOBKM PaboYmX KaApOR
ATIO Munncrepersa o6pasosanus u nayku P® ot 17.03.2015 Ne 06-259 «Pexomennanum no
OPTAHN3AIMM  IONYYeHUs  CpefHero  obmero  o6pazopaHusi B IIpefieslax  OCBOEHMUS
0BPa3OBATENEHEIX POrPaMM CPEJTHETO MPO(ECCHOHATEHOr0 06PA3OBAHIS Ha 6a3¢ OCHOBHOLO
obmero obpasoBanus ¢ yuerom TpeGosamuii (hemepaneHbIX rocyaapeTBeHHBX 00pazoBaTenbHbIX
CTaHIAPTOB W TOJIYYacMOH HpodeccHd MM CreluaibHOCTH CpeaHEero npodecCHOHaANBHOTO
oOpazoBaHus.

Hunrepner-pecypert (H-P)

www.class-fizika.nard.ru («Kmacc!nas nocka mis TMOO03HATEILHEIX »)

www.physiks.nad/ru («®u3pka B AHHUMAILISX »)

www.interneturok.ru («Bumeoypoxu mo IIpEAMETAM IKOJIBHOH MPOTPAMMEI»)
www.chemistry-chemists.com/index. html (37eKTPOHHBIN KypHAT «XUMHKY 1 XHMHS»)
www.pvg.mk.ru (omamnuaza «Toxopu Bopo6reBr! ropei»)

www.hemi.wallst.ru («Xumus. ObpazoBarenbHbLl caiiT s HIKOJIBHUKOBY)

www.alhimikov net (ObpaszoBarensuplii caiiT s IIKOJILHUKOR)

www.chem.msu.su (DnexTponnas GHOTHOTEKA 110 XHMMHH )

www.hvsh.ru Gkypaan « Xumus B mKone»). www.hij.ru (xypran « Xumus KH3HEY)
www.biology.asvu.ru (Bes 6Guomors. Cospemennas Guonorus, cTarsu, HOBOCTH, OubnoTeka)
www.window.edu.ru/window (Emunoe oxzo JlocTyna K 0bpasoBarebHEM pecypcam UnrepHera
110 OHOIOTHN)
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4. KOHTPOJIb B OIEHKA PE3YJIbTATOB OCBOEHW S JUCHUAILIHHBI

Kounrpons u  onenkxa PE3YJIBTATOB  OCBOCHMS  NUCIHIIIHHBL  OCYIIECTBISCTCS
HpenoiaBaTeyieM B IPONECCe NPOBEJEHHS NPAKTHICCKUX 3aHATHH 1 nabopaTopHEIX pabor,
TCCTHPOBAHHA, a TaK)Ke BBIIOIHEHHA OOYYarOIHMUC UHIMBHIYaNbHBIX 3aJaHUH, INPOEKTOB,
HUCCHeOBanMit.

DopMBI H METOIbI KOHTPOJIA |
Pesyaprarer o6yuenns

OLleHKN
(ocBO€HHDbIE yMeHNHsI, yCBOCHHBIE 3HAHMS)

pPe3yILTATOB 00y4eHus
Ymenns: DopMEI KOHTPOJIs 06yIeHns:
Y.l Ymers IIOHEMAaTh 3HAYHMOCTh | —  OIIEHKA Pe3yJILTATOR
CCTECTBCHHOHAYYHOIO 3HAHHS JUIs KAKIOI0 YeI0BEKa NPaKTHYECKUX 3aTaHUI;
HE3aBHCHMO oT €ro IPO(ECCHOHATEHOM | —  OIEHKa Pe3yIBTATOR
ACATCTIHOCTH, — pasiuyarh  (akThl M OLCHKH, 7TabopaTopHBIX paborT;
CPAaBHUBATE OLCHOYHBIC BBIBOJIBI, BU/JETh HX CBA3b C | — OLEHKA Pe3YITATOR
KPHTCPUAMH ~ OLCHOK M  CBS3b  KPHTEPHEB ¢ UHIMBHIyaNbHBIX 38JaHHIi;
OIIPENCIICHHON CHCTEMOIT IIEHHOCTEiH. — OIICHKA Pe3yIbTATOB IIPOEKTOR,
Y.2 YMeTh NpHMEHSATh €CTCCTBEHHOHAYUHEIC 3HAHMS | — OLCHKA Pe3yIBTATOR
JULsL 00BACHEHHS OKPYKAIOIMX ABICHUM, COXpaHeHH HCCIEIOBaHMIA;
310POBbA, obecneyeHus Ge3011acHOCTH | —  YCTHBIH ompoc;
KU3HENCSTCNLHOCTH,  OEPEXHOIO  OTHONIEHHS K | — IHCBMEHHBIA OIPOC;
HPUPOZE, PalHOHANLHOIO IPHPOJONONb3OBAHKS, & | — TECTHPOBAHME.
TAKOKE BBUIOTHEHHA POJIM I'PAMOTHOrO HOTpeOHTEN,
BIIAJICTh IIpUEMaMHU €CTECTBEHHOHAYIHEIX

HaOMONeHUH, ONLITOB, WCCICNOBAHUE U OLIEHKH
JOCTOBEPHOCTH NOJIYYEHHBIX PE3YIILTATOB.

¥Y.3 Bnanerh NOHSTHITHEIM anmnapaToM ecTeCTBEHHBIX
HayK, IO3BOIAIONIMM II03HABRATE MHP, YYACTBOBATH B
IHCKYCCHSIX 1O ©CTECTBEHHO-HAYYHBIM  BOLPOCAM,
HCIIONB30BATh PA3IMYHbIe HMCTOYHUKA WH(POPMAIHAH
AZNA IONTOTOBKH COOCTBEHHBIX pPabOT, KPHTHYECKH
OTHOCHTBCS K coodmenusm CMH, COZIEpXKAIITAM
HAY9HYI0O HHOPMAIHIO.

MeTonxs! 0LeHKN pe3yJbTATOB

3Hanun:

o0yvienusn:
3.1 3Hare o wunambBonee BaKHBIX OTKPBITHAX ® | — YCTHBIN OIIPOC;
JOCTHIKEHUSIX B obmacTn CCTECTBO3HAHMS, | — IHCHMEHHBIN OIIPOC;
TMOBJIMABIINX ~ HA  9BONIONMIO  IPEACTABIEHHH O | — TeCTHpOBaHHe.
NPUPOJIC, Ha PA3BHTHE TEXHUKH ¥ TCXHOJIOTHIL.
32 3HaTh O  IENOCTHOM  COBpeMEHHOM

CCTCCTBCHHOHAYTHOW KapTHHE MHPE, NPUPOJIEe Kak
CIIMHOM LIENOCTHOH CHCTEMe, B3aHMOCBA3H YeII0BEKa,
NIPHPOIEI ¥ obmIecTBa, IIPOCTPaHCTBEHHO-BPEMEHHBIX
Macirabax Beenernoit,

3.3 3HaTh 0 HAYYHOM METONE MO3HAHHS IPHPOABI U
CPCICTBAX  M3YYCHHA MEramMupa, MakpoMupa W
MHKPOMHpA.
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