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1. IACHIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI
ECTECTBO3HAHME

1.1. Ob6sacTh NpuMeHeHHs1 pado4eil MporpaMMbl

Pabouas mporpamMMa yueOHON NUCHMILIMHBI «ECTECTBO3HAHUE» SBJISETCS YacThIO MPOTPAMMBI
MOJTOTOBKH CIEIMAINCTOB cpeaHero 3BeHa B coorBercTBuM ¢ PI'OC mo crneuuanbHOCTH
54.02.04 PecraBpauus.

Pabowas mporpamma y4eOHOW ITUCHMIUIMHBI MOXKET OBITh HCIIOJIb30BAaHA MpPU MOJTOTOBKE
KBaJTM(HUIIMPOBAHHBIX PAabOUMX, CITyXKAIIUX, CIIEIHAINCTOB CPETHETO 3BECHA.

1.2. MecTo y4eOHOIi TUCHUIUIMHBI B CTPYKType MPOrpaMMbl MOJATOTOBKH CHEHHAJHCTOB
CpeIHero 3BeHa:

VYyeOHasi OUCHUIUIMHA  SIBJIsseTCS  0a30BOM  JNUCHMIUIMHOW  0OmIeoOpa3oBaTebHON
IIOATOTOBKMH.

1.3. Hean u 3axaum y4yeOHOIl IMCHUILIMHBI — TPe0OBAHMA K pe3yJbTaTaM OCBOCHHA

Y4eOHOM JUCHUIIHHBI:

B pe3ynbraTe ocBoeHus yueOHOM AMCHUIUIMHBI 00y4aromuics JOJDKEH:

yMeThb:

- OpPUEHTUPOBATHCA B COBPEMEHHBIX HAyYHBIX MOHATHUSAX U HMH(POpPMAIMM E€CTECTBEHHO-
Hay4YHOTO COJIepXKaHUS;

- paboTaTh C €CTECTBEHHO-HAYYHOU MH(OpMaInei:

- BJQJE€Th METOJAMU IIOMCKA, BBIIEISITH CMBICIOBYI0 OCHOBY M OLIEHHUBATh JOCTOBEPHOCTb
nHpopmanuy;

- HCIOJIb30BaTh E€CTECTBEHHO-HAYYHbIC 3HAHUS B TOBCEIHEBHOW XHU3HU MJs OoOecreyeHus
0€30MacHOCTH  KU3HEACSITENbHOCTH,  OXpaHbl  3JI0POBBS,  OKpYXalolel  cpelsl,
HEPTOCOEPEIKCHHUS;

3HATh:

- OCHOBHBIE HayKH O MPHUPOJE, UX OOLIHOCTh U OTINYUS;

- eCTECTBEHHO-HAy4YHbIH METOJ MO3HAHUS U €ro COCTABJISIONINE, IMHCTBO 3aKOHOB MPUPOIbI
BO Bcenennoii;

- B3aMMOCBSI3b MEX]ly HAYYHBIMH OTKPBITUSMU U Pa3BUTHEM TEXHUKH U TEXHOJIOTHIA;

- BKJIaJ] BEJIMKUX YYEHbIX B (OPMHpPOBaHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa.

B pe3ynbpTaTe ocBoeHHs yueOHOM TUCHUILIMHBI O0YUYaIOUIUICS N0JKEeH (GOpMUPOBATH OOIIME U

npodeccruoHallbHbIe KOMIIETEHINH:

OK 10. MHcrmonb3oBaTh yMeHUS H 3HAHUA Yy4eOHBIX JUCHUIUIMH  (peaepaabHOTo

rOCy/IapCcTBEHHOTO  00pa3oBaTeNbHOrO CTaHAapTa cpeAaHero ooémero oOpa3oBaHusi B

npodeccuoHaNbHOM IeATEIbHOCTH.

1.4. KosimuecTBO 4aCOB HA 0CBOEHHE NMPOrpaMMbl Y4eOHOM JMCUMILIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomerocs 117 yacos, B ToM uucie:
00s13aTeNIbHOM ayIUTOPHOM yueOHOI Harpy3Ku oOydaromierocst 78 4acos;
CaMOCTOSATENIbHON paboThl oOyvaromerocst 39 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM y4eOHOM AMCUMIIMHBI M BUABI Y4eOHOH padoThI

Bua yueOHo# paGoThl

Oovem uacos

MakcumajibHas yueOHasi Harpy3ka (Bcero) 117
Oo0s13aTesIbHAS ayIUTOPHAsI yueOHAasi HATPY3Ka (Bcero) 78
B TOM YHCJIE:

MIPaKTUYECKHUE 3aHITH 40
CamocTosiTejibHast paboTa 00y4auerocs 1 KOHCYJIbTaluu (BCero) 39

IIpomedscymounas ammecmayus 8 popme oupepenyuposanno2o 3auema




2.2. TemaTnueckuii niiaH u coaep:xanue yueonoi gucuuminnsl bJ1.04. ECTECTBO3HAHUE

HaumenoBanue pa3znenon Copepxanue yueOHOTO MaTepHuala, JabopaTopHbIe PaOOTHI U TPAKTHICCKUE 3aHSITHS, O0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJaroIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompeHul) YacOB | OCBOCHHSA
1 2 3 4
I CEMECTP
PU3UKA 66
BBenenue 1
Tema 1 ®uznka - ¢(yHIaMEHTalbHas Hayka O Ipupojie. EcTecTBEeHHO-HAyuHBIM METOJ| MO3HaHUs, €ro 1 1
BO3MOJKHOCTH ¥ TPAHUIIBI TPUMEHUMOCTH.
Paznen 1. Mexanuka
Tema 1.1. KunemaTuka Copep:xanue y4e0HOro MaTepuJia 1
Mexannueckoe nauxenue. llepememenue. Ilyte. CkopocTb. PaBHOMEpHOE MNpSIMOJMHENHOE 1
IBIKEHHE. YcKopeHue. PaBHomepemMeHHOe mpsiMoJiMHElHOe aBuxkeHue. CBOOOIHOE TajcHUE.
JIBmxeHue Tesa, OpOIIeHHOTO MO/ YTJIOM K TOpU30HTY. PaBHOMEpHOE IBH)KEHHE 110 OKPYKHOCTH.
Tema 1.2. 3akoHbI Conep:xanue y4e0HOro MaTepuJia 1 1
Mexanuku Herorona ITepBriit 3akon Herotona. Cuma. Macca. Mmnynsc. Bropoii 3akoH Hptorona. OCHOBHOM 3aKOH
Ki1accuyecko auHamukd. Tperuit 3akoH Hprorona. 3akoH BceMupHOro TSroteHws.
I'paBuTtanmonnoe nose. Cuna tspkectu. Bec. CriocoOwl u3mepenust Mmacchl Tell. CHUITbl B MEXaHHUKE.
Tema 1.3. 3akoHbI Conep:xanue y4eOHOIro MaTepuJia 1 1
COXpaHEeHUs B MeXaHHKe | 3aKOH COXpaHEHHUs UMIyibca. PeakTuBHOE nBrxkeHue. Pabota cribl. PaboTa moTeHImaaIbHbIX CHJI.
Momnoctb. OHepruda. Kunerudeckast sneprusi. IloTeHuumanbHas sHeprus. 3aKOH COXpaHEHMUS
MEXaHW4YeCKOH dHepruu. [IpumeHeHre 3aKk0HOB COXpaHCHHS.
IIpakTnueckne 3ansaTus Nel 4 2
1. Pemenue 3agad no reme «MexaHUKa.
CamocrositesabHast padoraNel. Pemenne 3amad, cocraBieHrne o0oOmaromed TabauIbl M0 TeMe 5 3
«Bu bl IBMXKEHUS», COCTABIEHUE KPOCCBOp/Ia MO paszaeny «MexaHuKay
Pa3ngen 2. OcCHOBBI MOJIEKYJISIPHON (PU3UKH ¥ TEPMOANHAMHUKH
Tema 2.1. OcHOBBI Coaepikanue y4eOHOro MaTepuJia 2
MOJIEKYJISIPHO- NneanbHeplil ra3. OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KUHETUYECKOM Teopun. PazMmepsl u Macca 1

KHHETHYEeCKOH Teopuu

MoJIeKya U atoMoB. bpoyHoBckoe aBmwxenue. Auddysus. Cuibl U SHEprus MEeXMOJIEKYISIPHOTO




HaumeHnoBanue pasnenos
U TEM

Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA,
CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul)

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

B3auMoJieiicTBus. CTpoeHHE TIa3000pa3HbIX, KMAKUX U TBepAbIX Teil. CKOpPOCTH JIBUKEHUS
MOJIEKYNI U UX u3Mepenue. Mneansueiit ras. [laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu ra3oB. Temneparypa u ee usmepenue. 1'a3oBbie 3aK0Hbl. AOCOJIIOTHBIN HYJIb
TEMIIEpaTypbl. Y paBHEHUE COCTOSHUS UICAJIBLHOTO ra3a. MoJisspHas ra3oBas IOCTOSIHHAS.

CamocrosiTesibHast paGoTa Ne2

Hamucanue pedepara na remy «M.B. JlomoHOCOB — 0cHOBOTIOI0KHUK MKT)
Hanucanue noknana no teme «Kpuctaiisl 1 aMopgHbIE BELIECTBAY
CocraBieHue cpaBHUTENbHON Tabnuibl «Kpucramimyeckue 1 aMoppHbIe Tena»

Tema 2.2. OcHOBBI
TepMOI[I/IHaMI/[KI/l

Copep:xanue y4e0HOro MaTepuJjia

OcHOBHBIE TIOHSATHS W ONpeNeNieHUs. BHYTpeHHss1 »Heprusi cuctembl. BHyTpeHHss sHeprus
uaeanpHoro raza. Pabora u temiora kak (Gopmbl mepefadu 3Hepruu. TemnoeMKocTb. Y ienbHast
TEMJIOEMKOCTh. YpaBHEHHUE TeTuioBoro Oamanca. [lepBoe Havao TepMoauHaMHuKd. AnwabaTHBIN
npouecc. [Ipuammn nerictBus teroBor MamumHel. KIIJ[ TeroBoro asurarens. Bropoe Hawanno
TEPMOJUHAMMUKHU. TepMoauHamMuuecKas IIKajga TeMIEeparyp. XOJIOAWIbHBIE MAIlWHBL TeruioBbie
asurarenu. OXpaHa npupoabL.

Tema 2.3. CBolicTBa
napos

Conep:xanue y4eOHOro MmaTepuJia

CaoiicTBa mapoB. Mcnapenue u koHeHcalys. HachIeHHbIi map u ero cBoicTBa. AOGCOTIOTHAS H
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. Touka pocbl. Kurenune. 3aBUCHMOCTb TeMIIEpaTyphl
KHUIICHUsSI OT JaBlieHus. lleperpeTsiii map M ero MCrHoJIb30BaHUE B TEXHHKE.

Tema 2.3. CBolicTBa
JKHIKOCTEeH

Conep:xanue y4eOHOro MaTepuJia

XapakTepuCTUKA KUJIKOTO COCTOSIHUA BellecTBa. [loBepXHOCTHBIN CIION KUJIKOCTH. DHEPTUS
MMOBEPXHOCTHOTO CJIOS. SIBJICHHMS Ha TPaHMIIE KUIKOCTH C TBEpABIM TejioM. Kanuisipabie
SIBJICHUS.

Tema 2.3. CBolicTBa
TBEPAbIX TeJl

Conepxanue yueOHOIro Marepujia

XapaKTepI/ICTI/IKa TBEPAOI'0 COCTOAHUA BCIICCTBA. Vnpyrne CBOMCTBA TBCPAbIX TCII. 3aKoH FYKa
MexaHuueckue CBOMCTBa TBEPAbIX TCI. Temnnosoe paclinpCHUC TBEPAbIX TCII U )KI/I,I[KOCTeﬁ.
IInaBneHue u KpuCTaJlJIn3alus.

IIpakTnueckne 3ansaTus Ne2

2. Pemenue 3aaayd 110 TEMC «OCHOBBI MOJ'IGKy.]'ISIpHOfI (I)I/I3I/IKI/I 1 TCPMOANHAMUKU)).

Py0e:xubIii KOHTpPOIb Nel

Paznea 3.

JIeKTPOAMHAMHUKA




HaumeHnoBanue pasnenos
U TEM

Copeprxanue yueOHOTO MaTepuaia, 1JabopaTopHble pabOThI U MPAKTUYECKUE 3aHATHA,
CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul)

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

Tema 3.1.
DJIeKTpUYecKoe moje

Conepxxanue yueOHOro Marepujia

DNeKTpUYECKUe 3apsnbl. 3aKOH coXpaHeHus 3apsga. 3akoH Kymona. Dnektpuueckoe mole.
HanpspkenHocts  snekTpudeckoro mois. [lpunnun cymepnosummu  mosieii.  PaGorta  cun
anekTpocTarndeckoro mouis.  [lorenmman. PasHocTh  moTeHIMANoOB.  DKBUIOTEHIMAIHHBIE
noBepxHOCTU. CBSI3b MEXy HAPSHKEHHOCTHIO W PAa3HOCTHIO IOTEHIMAIOB JIEKTPUIECKOTO TTOJIS.
Juonektpuku B dsekTpuueckoM  nose.  IlomApmsanus  guanektpukoB.  [IpoBogHuknm B
anekrpuueckoM mnose. Kownaencaropsl. CoenuHeHHE KOHJIEHCATOPOB B OaTapero. OHeprus
3apsDKEHHOTO KOHJIEHCATOpa. DHEPrusl DIIEKTPUIECKOTO TOJISL.

Tema 3.2. 3aKkoHbI
IMMOCTOAHHOI'O TOKA

Copep:xanue y4eOHOro MmaTepuJjia

yCJ'IOBI/IS[, HGO6XO)II/IMBIG AJI1 BOSBHUKHOBCHUSA U MOAACPIKAHHUA SJICKTPUUICCKOTO TOKA. Cuia Toka u
IJIOTHOCTh TOKa. 3akoH Oma s ywactka tenu 6e3 DJIC. 3aBUCHMOCTH 3JIEKTPUYECKOTO
COIIPOTHUBJICHHWA OT Marcpuajia, JJIWHBI MW IUIOIOaAW TIOHNEPEYHOI0 CCYCHHUA IMPOBOAHUKA.
3aBHCHMOCTh JJIEKTPUYECKOTr0 COIIPOTUBJIICHUSA MIPOBOJHUKOB oT TEMIIEPATYPBIL.
DJIEKTPOABMKYIIIAs CHJIa MCTOYHMKA TOKa. 3akoH Owma g nosiHod 1nenu. CoeauHeHue
npoBoJHUKOB. CoeMHEHUE MCTOYHUKOB AJICKTPUYECKON »HEpruu B OaTapero. 3akoH J[koymsa —
Jlenna. PaGoTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA. TeIIoBOe NEHCTBUE TOKA.

Tema 3.3.
DJIeKTPUYECKHil TOK B
MOJIYNIPOBOJHUKAX

Conep:xanue y4e0HOro MmaTepuJjia

CobcTBeHHast MPOBOAMMOCTH MOIYIPOBOAHUKOB. [10IypOBOTHUKOBBIE TIPUOOPBHI.

Tema 3.4. MaruuTHoOe€
noJje

Conep:xanue y4e0HOIro MaTepuJia

BekTop WHAYKIIMM MAarHUTHOTO 10J1s. J{elicTBHE MarHUTHOTO TOJIsI HAITPSMOJIMHEHHBIA TIPOBOIHUK
¢ TokoM. 3akoH Amriepa. B3aumonelictBue TokoB. MarHuTHBIN MOTOK. PaboTa 1o mepeMenieHuo
MIPOBOJIHUKA C TOKOM B MarHUTHOM IToJjie. J[eicTBME MarHWTHOTO TOJIA Ha JBWKYIIMICS 3apsl.
Cuna Jlopenna. OnpeenieHrue yaeabHOTo 3apsiia. Y CKOPUTEIN 3apsKEHHBIX YaCTHII.

Tema 3.5.
JJIeKTPOMATHUTHAA
HHAYKIUA

Conepxanue yueOHOro MarepuJia

9J'IeKTpOMarHI/ITHa$I HWHAYKIMA. BHXpeBoe QJICKTPUYCCKOC IIOJIC. CaMOI/IHI[YKI_II/IH. 9HepFI/I${

MAar"guTHOI'O IIOJIA.

IIpakTnyeckne 3ansitne Ne3

3. Pemieaue 3a1a4 110 TCMC ((9JICK’I’pO,[[I/IHaMI/IKa».

CamocrosiTebHas padora Ne3 [loaroroBka pedepata:
1.Ilpumenenue anekTpoausa B TexHuke. [IpeBpaieHne XUMHUYECKON PHEPIUH B AIEKTPUUECKYIO.
I"anpBaHMUECKUE IIEMEHTBI. AKKYMYJISITOPBI.




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
2.Tumnbl caMOCTOSITEILHOTO pa3psiaa U UX NPUMEHEHHUE B TeXHHUKE. MoJyiHud. 3aimuTa OT MOJHUM.
[IpuMeHeHue 1mIa3Msl.
3.D5IeKTPOHHBIE JIAMIIBL: TUOJI, TPUOA. DIEKTPOHHbIE TYUKH. DIEKTPOHHO-JTy4eBas TpyOKa.
4.BuxpeBbie TOKH. POJb MarHUTHBIX TIOJIEH B SIBJICHUSX, MPOUCXOAAIINX Ha COJHIIE.
5.CaMOuHAYKIMS, B3aUMOUHIYKIINS: IPUMEHEHHE.
6.ABToKosIeOanus. ['eHepaTop He3aTyXarmuX KoJaeOaHmid.
7.3Byk. CKOpOCTh 3ByKa. YIbTpa3ByK. [I[puMeHenue ynprpa3Byka.
8.Uurepdepentius B TOHKMX IUieHKaX. [lomocel paBHo#t Ttommuubl, Kosbia HeioToHa.
Wcnonb3oBanue untepdepeHnu u qudpakiuuu B Hayke U TexHuke. [lonarue o rojgorpadum.
9.0meIT KylnoHa ¢ KpyTHJIBHBIMM BE€CaMH. DKBUIOTECHIHAIbHBIE MOBEPXHOCTH. DIJIEKTPUUYECKOE
CMellleHHe. DJIeKTpocTaTuuecKas 3aluTa.
10.TennoBoe aeiictBre Toka. CBEpXNPOBOAUMOCTh. ICTOUHUKM MTOCTOSIHHOTO TOKA.
11.Pa6ota BbIxoma. TepmosnekTpuueckue sBieHus. KoHTakTHas pa3HOCTh MOTEHIMAIOB.
Tepmornapsl.
12.OHepreTuueckue YpoBHHM U SHEPTreTUUECKUE 30HBI, P-N U P-N-p MEPEXO/IbI B TOJTYIPOBOIHUKAX.
[TonynpoBoAHUKOBBIE TPUOOPHI.
13.MarnuTtocdepa 3eMau U €€ B3aUMOJICHCTBHE C COJTHEUHBIM BeTpoM. KpuBas HamMarHu4MBaHU.
Temneparypa Kropu.
14.Toku BbIcOKOM uacTtoThl. [loHatne o Ttpexdaznom Toke. IlomydyeHuwe, mnepemaya
pacnpesesieHue EeKTPOIHEPTUU B HAPOJHOM XO3SHCTBE.
15.Ilpumenenne 53/M BOJH: TEJNEBHUACHUE, paaUOJIOKalus, paauoacTpoHomus. Hasnauenue
OCHOBHBIX OJIOKOB paJHONIPHEMHHKA
Pa3pea 4. KoJsed0anusa v BOJIHBI
Tema 4.1. Conepxanue yueOHOro MarepuJia
Mexanuueckue Konebarenbnoe npmwkenue. ['apmonnueckue konebanusi. CBOOOIHBIE MEXaHUYECKHE KOIeOaHUsI. 1
KoJIe0aHus JluneiiHble MEXaHHUECKUE Kosie0aTenbHble cucTeMbl. [IpeBpallieHue SHEpruu Mpu KoiedaTeIbHOM 1

nBrkeHud. CBOOOIHBIC 3aTyXarolMe MEXaHWYeCKHe KojeOaHus. BBIHYKICHHBIE MEXaHHUECKUE
KoJieOaHus.

Tema 4.2. Ynpyrue
BOJIHBI

Conepxanue yueOHOro MarepuJia

[Tonepeunsie W MPOJONIBHBIE BOJHBI. XapaKTEPUCTHUKU BOJHBI. YpaBHEHHE TUIOCKOHM Oeryreit
BOJIHBL. MHTepdepennus BoH. [lonstue o nudpakiuu BoJH. 3ByKOBBIE BOJTHBL. YIBTPa3BYK U €T0
MIPUMEHEHHUE.




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
Conepxxanue yueOHOro Marepujia 1 1
CBOOOTHBIC AIIEKTPOMArHUTHBIC KoJieOanus. [IpeBpaiieHue SHEpruu B K0JIeOATEILHOM KOHTYpE.
3aTyxaromue 3JIEKTPOMarHuTHbIE KoJjieOaHus. ['eHeparop He3aTyXaroluX 3JIEKTPOMArHUTHBIX
KoneOanuii. BbIHYyXIeHHBIC dJIeKTpudeckue Koiebanus. Ilepemennwrii TOK. ['eHeparop
MEPEMEHHOTO TOKa. EMKOCTHOE M WMHIYKTHBHOE COMPOTHUBIICHHS TIEPEMEHHOr0 Toka. 3akoH Oma
JUISL  DJIEKTPUYECKOM IIeMU TEepeMEHHOT0 Toka. PaboTa W MOIIHOCTH TEPEMEHHOTO TOKa.
I'enepatopel Toka. Tpancpopmartoprl. Toku Bblcokoi wyacToThl. [lonyueHuwe, mnepemada u
pacnpezesieHue 3eKTPOIHEPTUH.
Tema 4.3. DNeKTpOMarHuTHOE TOJie Kak OCOOBIM BHJI MaTepHu. DJIEKTPOMArHUTHBIE BOJHBI. Bubpatop
DJIeKTPOMArHUTHbIE I'epma. OTkpeITBI KOJIeOaTenbHBIN KOHTYp. M300perenue pamuo A. C. IlomoBem. Ilonsitne o
KOJIe0AHUS U BOJHBI paanoCBA3HU. HpI/IMeHeHI/Ie SJICKTPOMArHMTHBIX BOJIH.
IIpakTnyeckue padorbl Ned 4 2
4. Pemenue 3ama4 no teme «KosebaHus U BOJTHBIY.
CamocrositesibHas padora Ned [Toaroroska pedepara: 4 3
1. Mexanndeckue KojaeOaHus
2. DNeKTpOMarHuTHBIC KOJICOAHUS
3. [Ipou3BOACTBO, NIEpeIaya, U UCIOJIb30BAHUE SIIEKTPUUECKON SHEPTUU
4. MexaHn4ecKue BOJIHbI
5. DIEKTpOMAarHUTHBIE BOJIHBI
Pa3nea 5. OnTuka
Tema 5.1. Ilpupona Conep:xaHue y4e0HOIro MaTepuJia 2
cBeTa CKOpOCTh pacmpoCTpaHEHHUs CBeTa. 3aKOHBl OTpaXeHHWsl M TpernomiieHusi cBera. IlomHoe 1
otpaxenue. JIunzel. ['1a3 kak ontuueckas cuctema. Onrudeckue IpuOOpBL.
PyGexublii KOHTpOJIb No2 1
II CEMECTP
Pazpnexn 5. OnTuka
Tema 5.2. BornoBble Coaepikanue y4eOHOro MaTepuJia 1 1




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
CBOJiCTBa CBeTa WuTepdepenmus cBera. KorepeHTHOCTh CBETOBBIX Jiydell. VHTepdepeHIs B TOHKUX TUICHKaX.
IMomocer paBHO# Tommwebl. Konpuna Heiotona. Mcnosnbp3oBanume wHTEpdEpeHIMH B HayKe WU
texHuke. Judppakuus csera. dudpaxknus Ha menu B mapauienbHbIX Jrydax. JudpaxnuonHas
pemerka. Ilonstue o ronorpaduu. Ilomsipusanusa mnomnepeunsix BojiH. [lonmspuzanus cserta.
JlBoitHoe mydenpenomiuenue. Ilomspounsl. [ucnepcus cBera. Bunbl cnekrpoB. CHekTpbl
ucnyckanus. CHEKTpbl TOTJIOMIEHUs. YIbTpaguosieToBoe U HMHGpaKpacHOE H3IydCHUSI.
Pentrenosckue myun. VX npupoaa u cBOMCTBA.
IIpakTnyeckue padornr NeS 4 2
Pemenne 3agau no reme «OnTukay.
CamocrositesabHas padora NeS. OdopmiieHre TeMaTHu4ecKoro KOHCIEKTa 1Mo Teme «JInH3b»; 3 3
Cocrapienue o6oomaromieii Tadauikl «BoJHOBEIE CBOIICTBA CBETAY;
CocraBienue npe3eHTanuu no reMe «Buibl 37eKTpOMarHUTHBIX U3ITydeHHI»
Paspean 6. DJIeMEeHTBhI KBAHTOBOM (PM3MKH
Tema 6.1. KBanToBast Conep:xanue y4e0HOro MmaTepuJia 1 1
ONTHKA KsanroBas runoresa [lnanka. ®@otonbl. Buemnuit ¢ortosnextpuueckuit 3¢pdexr. Buyrpennuit
dhotorddexr. Tumsl HoTodIEMEHTOB.
Tema 6.2. ®uszuka atroma | Conep:kaHue y4eOHOT0 MaTepujia
Pa3BuTHe B3MISI0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BOJAOPOJA.
SAnepunas mogmenp aroma. Ombitel J. Pesepdopma. Mopens atoma Bogopoma mo H. Bopy.
KBaHTOBBIE reHEpaTOPHI.
Tema 6.3. Puszuka Conep:xanue y4eOHOro MaTepuJia
aTOMHOIO sapa EctecTBeHHass paJnoakTUBHOCTh. 3aKOH pPaguOaKTUBHOTO pacrnafa. CrocoObl HaOMOACHHS U
peructpanuu 3apsbkeHHbIX yacTull. D¢ ekt BaBunoBa — UepenkoBa. CTpoeHHE aTOMHOTO spa.
JlepexT ™acchl, SHEprusi CBSI3M M YCTOMYMBOCTh ATOMHBIX siAep. SliepHble  peakiuu.
UckyccTBeHHass paanoakTUBHOCTh. Jlemenue Tsokenbix saep. LlemHas simepHas peakuus.
VYnpasnsemas 1enHas peakuus. Snepusiit peaktop. [lomydenne paanoakTUBHBIX HM30TOMOB M HX
IIpUMEHEHHe. bruoslornueckoe NeNCTBUE paJUOAaKTUBHBIX U3IYyY€HUN. DJIEMEHTapHbIE YaCTULIBI.
IMpakruyeckue paGorni Ne6 2 2
Pemienue 3aga4 « 9neMeHTbI KBAHTOBON (PU3HKIY.
CamocrosiTeibHas padoTa Ne6 [ToaroroBka pedepata: 2 3

1.Buyrpennuii porosrdpdexr. Tunsl poToriemeHTOB.
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2.IloHsATHE O KBaHTOBBIX reHeparopax. [Ipumenenue nazepoB. [loHsATHE O KBAaHTOBOW MEXAaHHKE.
OTtkpbiTHE IPOTOHA U HEUTpOHA. Cr10COOBI HAOMIOCHUS U PErUCTPALK 3apsSyKEHHBIX YACTHII.
3.IlonydyeHne paauoOakTUBHBIX HU30TONOB M HUX IpuMeHeHHe. buonoruueckoe paeiicTBue
PaZAvOaKTUBHBIX U3ITyYEHUH.
[Toaroroska pedepara:
1.VnerpaduoneroBoe u wuHbpakpacHoe u3iydeHus. PentreHoBckue nyuu. UMx mpupoma wu
CBONCTBA.
2.TennoBoe U3Iy4YEHHUE U €r0 XapaKTepUCTUKU. JIFoMUHecIeHIIns. XUMUYECKOe JeCTBHE CBETA.
3.Yupasisiemas siiepHasl peakius. S IepHbId peakTop.
HaumenoBanue pazaenon Coneprkanne yaeOHOTO MaTepuaa, JlaboparopHbie pabOThI U MPAKTHYECKUE 3aHATUS, O6bem | YpoBeHb
U TeM caMOCTOsITeNIbHAs paboTa 00yJaromuxcs, KypcoBasi paboTa (MPOEKT) (eciu npedycmompernvl) 4acoOB | OCBOCHHSA
1 2 3 4
XUMUA 24
Pa3nea L.
OO01mas v HeopraHu4veckast XuMus
Tema 1.1. Conep:xaHue y4eOHOI0 MaTepuaJa: 1
OcCHOBHBIEC NOHATHS U 1. BemectBo. ATom. Moutekyna. XuMHAYECKHM 3JIEMEHT B ()OPMBI €ro cyriecTBoBaHus. [IpocTeie 1
3aKOHBI XMMHH. cinoxHble BemecTBa. OcHOBHble 3akoHbl xumuu. [lepuommueckuii 3akon u Ilepuoanueckas
Ilepuoanyecknii 3aK0H M | cuctemMa xuMudeckux 3aemeHToB J[. . MenneneeBa. Otkpoitie u 3nauenue [13 u [ICXD JI. W.
Ilepuoanveckas MenneneeBa. CTpoeHHE aToMa.
cUCTeMAa XUMHUYECKUX IIpakTnyeckne 3ausaTus Ne7 1 2
anementos JI. U. 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUH
MenneneeBa CamocrositesbHas padora Ne7 Moaenuposanue [ICX0O JI. V1. MenaeneeBa 1 3
Tema 1.2. Conepxanue yueOHOro Marepuasia 1 1
Crpoenue Bemecrna. 1. KoBanenTHast cBs3b: HemoyisApHas M mnojspHasd. HMoHHas cBsa3b. KaTuoHBl M aHMOHBI
Boaa. PacTBopbl Mertaimnueckas ¢Bsi3b. BoiopoiHas CBs3b.
2. Boma B mpupoje, ObITY, TEXHUKE M Ha Mpou3BojcTBe. Pu3nyeckue U XMMUYECKHE CBOWCTBA
BoJbl. OnpecHeHne BOABI. ArperaTHble COCTOSIHHSL BOJBI U €€ MEPEXO/bl U3 OJHOTO arperaTHoro
COCTOSIHUS B IPYTO€.
IMpakruyeckue 3ausTust Ne§ 1 2
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1. Ctpoenue BemecTBa. Buabl xumudeckoil cBsi3u. TUIBI KPUCTAINIMYECKUX PELLIETOK.
2. 'mpaponus. Peakium nonnoro oomena. OnpeieieHue MacCoOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA
B pacTBOpE.
CamocrosiTesibHast padoTa Ne§ 2 3
1. BeinmonHeHNe MUCHbMEHHOTO aHAM3a yueOHOUM NMUTepaTyphl, MPAKTUUECKUX 3a7ad U TECTOBBIX
3amanuii mo BompocaM: «Boma Bokpyr Hac. PacTBopeHme TBEpIBIX BEIIECTB W Ta30BY;
«/lucniepcupie cuctemsl. [Iporieccsl, MPOUCXOASIINE B paCTBOPax).
Tema 1.3. Conepxxanue y4eOHOro MarepuaJa: 1 1
XMMHYEeCKHE peaKIHu. 1. TlonsTue o xumuueckoi peakuu. Tumbl Xumudeckux peakiuii. CKopocTh peakiiuu 1 GakTopsl,
Kaaccupuxanus OT KOTOPBIX OHA 3aBUCHT.
HEOPraHu4eCcKux 2. Knaccudukamnuss HEOPraHMIeCKUX COSTUHEHUN M X CBOMCTBA. OKCHUIIBI, KUCJIOTHI, OCHOBAHUS,
COeIMHEHHUI H UX comu. [lonstre o rugposmse cosieil. Cpena BOOHBIX pacTBOPOB cojiel. BogopoaHbIi moka3arenb
CBOIICTBA pH pactsopa.
CamocrositesibHas padora Ne9 1 3
1. BpinogHeHHe TUCHMEHHOTO aHaln3a y4eOHOM JUTepaTyphl, MPAKTUYECKUX 3a7ad U TECTOBBIX
3amanuii o TemaM: «Kimaccudukanus XumMudeckux peakuuiny; «Kmaccudukamus HeOpraHMIeCKNX
COEIUHEHNN U UX CBOHICTBAY.
Tema 1.4. Conep:xanue y4eOHOTr0 MaTepuaJa: 1 1
Metanabl. Hemeramabr | 1. O0mue ¢usnyeckue M XUMHUYECKHE CBOMCTBa MeTayyioB. OOIas XapakTepUCTHKA TJIABHBIX
MOATPYIII HEMETAIOB Ha IPUMEPE rajoreHoB. BaxkHelllne coeIMHEHUs] METaNIOB U HEMETAJIOB
B PUPOJIE U XO35UCTBEHHOM JesATENbHOCTH yenoBeka. Kopposus meramios. CriiaBbl
IIpakTuyeckune 3anaTHs Ne9 1 2
1. Metamibl. B3anmoaeiicTBre MeTaaioB ¢ pacCTBOPaMU KUCIOT U COJICH
Paznea 2. Opranuyeckasi XuMus
Tema 2.1. Conepxanue yueOHOro Marepuasia 1
OcHOBHBIE I0JI0KEHUS 1. Oprannyeckue coenuHeHus. OCHOBHbBIE TIOJIOKEHUS TEOPUM CTPOCHUS OPraHMYECKHX 1
TEOPHUHU CTPOCHUSA COCIUHEHU. MHoroo6pa3He OpraHu4ecKkux coeqnHeHun. [louarue nzomepuu.
OpPraHMeCKux IIpakTnuyeckne 3ansaTus NelQ 1 2
coeIMHEeH U

1. Ctpoenue opranndeckux coequHennil. Knaccudpukanus. M3omepus. HomenknaTypa.

2. KauecTBeHHbIH aHanu3 opranndeckux coennHenuit (OOHapyKeHUe yriepoaa U BOJOPOIA).
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Tema 2.2. Coaep:kanue yueOHOro MaTepuajia 1 1
YFJICBOIIOPOIIBI 1. HpeI[eJII)HI)IG U HENpEACIbHBIC YITIEBOAOPOIbI. Peaknus HOJII/IMepI/ISaHI/II/I.HpI/IPOIlele
HCTOYHUKU YTJIEBOJAOPOAOB. YTJIEBOJAOPOJbl KaK OCHOBA MEXAYHApOJHOIO COTPYIHUYECTBA U
BaYKHEHIINN UCTOYHUK (hopMUpoBaHus Oromxera PO.
IIpakTHyeckue 3anaTus Nell 1 2
1. YrieBonopo/ipl: mojiydeHue U cBoicTBa THIiIeHa. CBoiicTBa OeH30I1a
2. Pemenue pacyeTHbIX 33]1a4 U TECTOBBIX 3aJIJaHUI MO TeMe «YTIEBOIOPOIBD».
PyOexnblii KOHTpPOIb Nel 1 2
CamocrositeqibHas padora Nel( 1 3
1. BeimonHeHNE MUCHPMEHHOTO aHAM3a y4eOHOUM JTUTepaTyphl, MPAKTUUYECKUX 3a7ad U TECTOBBIX
3amaHuil o teme: «M30Mepusi 1 HOMEHKIATypa MpeIeIbHbIX U HEMPeIeIbHbIX YTIIEBOAOPOIOBY.
Tema 2.3. Conepxanue yueOHOIro Marepuasa 1 1
Kucaopoaconep:xamme 1. IIpeacraBuTen KUCIOPOICOAEPKAIIMX OPraHUYECKUX COCTUHEHUN: METHUJIOBBIA M ITHJIOBBIN
OpraHuveckKue CIUPTHI, MIULEPHH, YKCYCHas KuciaoTa. JKupbl Kak cloxkHbIe 3QUPHI. YTIEBOIbI.
BelecTna IIpakTuyeckune 3anaTus Nel2 1 2
1. IlpakTdeckas padbora «CriupThD»;
2.Pemnienre npakTHUecKuX 3a1anuii o reme «KapOoHOBBIE KUCIOTHI (PACTBOPUMOCTH KAPOOHOBBIX
KHCJIOT B BOJI€; B3auMoieiicTBue ¢ MetasuiaMu. [lonydenue cioxxnoro agupa)y.
CamocrositesbHast padora Nell 1 3
1. TloarotoBka pedepara U TMpe3eHTAUMH Ha TEMbl: «AJKOTOJU3M, €ro TMOCIEICTBUS U
npenynpexaenue»; «lIpumMeHeHne ykCycHON KHCIOTHI Ha OCHOBE CBOMCTB. ClokHbIE 3PHUPHI B
MIPUPOJIE, X 3HAUCHHUE»; «3HAUECHUE YTIIEBOJIOB B KUBOW MPUPOJE U KU3HU YEITOBEKAY.
Tema 2.4. Conepxanue yueOHOro Marepuasia 1 1
A30Tc0nepmanme 1. A30Tcozlep>1<amne OpraHru4ecKue COCIANHCHHUS. AMUHBI, aMUHOKHUCJIOTHI, OEJIKH. CTpoeHHe u
OpraHuveckKue ouonornueckas ¢yHkus OenkoB. [loHsTHE o0 miIacTMaccax M XUMUYECKHMX BOJIOKHAX.
BEIIECTBA. HarypanbHble, CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.
IaacTmacen! IIpakTuueckne 3ansaTus Nel3 1 2
H BOJIOKHA 1. AMUHBI, aMUHOKHCIIOTHIL, 6e1ku: OOpatumas 1 HeoOpaTHMas JeHaTypaau3alys OeKOB.
CamocrosiTesabHast padora Nel2 2 3

1. IlogroroBka pe(bepaTOB u HPCSCHTaHI/Iﬁ Ha TCMY «Xumus u OpraHu3M 4YCJIOBCKaA. Xumus B




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
OBITY».
2. CocTaBneHue KpoccBop/ia Ha TeMy: « BuramMuHb.
BHOJIOI'us 27
Pasznea 1. buosorusi — COBOKYNHOCTBH HAYK O KUBOI pUpo/Ie
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 1
MeToabl HAy4YHOI 0 1. J)KuBas npupoja kak 0ObEKT M3yuyeHus: 6mosoruu. Metoasl Hcciae10BaHus KUBOW MPUPOIbI B 1
NO3HAHHUS B OMOJIOTHH o6uonorun. OmnpeneneHue *u3HU. OCHOBHBIE NMPU3HAKU JKUBOTO. YPOBHH OpraHU3allid >KU3HHU.
MerTo1bl U3yueHust Onosioruu. 3HayeHne OMOJIOTHH.
IIpakTuyeckune 3anaTus Nel4 1 2
1. YpoBHU Opranu3aium >KMBOM MaTEPHH.
Pasnea 2.
Kierka
Tema 2.1. Conep:xanue y4yeOHOro MmaTepuaja
Hcropust uzyueHus 1. OcHOBHBICE TIOJIO)KCHHSI KJIETOUYHOW Teopun. KieTka - CTpyKTypHO-(QYHKIIMOHATbHAS 1
KkJjIeTKu. CTpoeHune (pnmemeHTapHas) eIMHUIA KU3HH.
KJIETKH 2. Knerounoe sigpo. OyHKIMS siipa: XpaHEHUE, BOCIPOU3BEACHUE U Iepe/iaya HaCJIeICTBEHHOM
nH(pOpPMAaLIUY, PErYIALNUsS XUMHUUYECKONH aKTUBHOCTU KJIETKHU. [IpoKapuOTHl U SyKapUOTHI - HU3IINE
Y BBICIIKE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHbBIE KOMIOHEHTHI KIIETKH SYKAPHOT.
IpakTuyeckune 3anaTus NelS 1 2
1. «OcHOBHBIE CTPYKTYpHBbIE KOMIIOHEHTHI KIETKW». CTpOECHHE KJIETKH, OCHOBHBIE OPTaHOUIBI U
ux QpyHKUIUU.
2. «CpaBHEHHE CTPOEHHUS KIETOK PAaCTeHHUH M >KMBOTHBIX». HaOnrojeHue KIETOK pacTeHud u
YKUBOTHBIX 10/ MUKPOCKOTIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAaHUE.
CamocrosiTesibHas padora Nel3 1 3
1. 3anmonauTh TabnuIy «CTpoeHue U PyHKIIUU OPTraHOUIOB KIETKM.
2. llonroroBka pedeparoB Ha Temy: «COBpeMEHHbIE METO bl UCCIIEOBAHUS KIETKI.
Tema 2.2. Coaepikanue yueOHOro MaTepuasia 1 1
Bunonornyeckoe 1. Heopranndeckue BemiecTBa B COCTaBE KIETKU. Poib BOABI KaK PAcTBOPUTENS U OCHOBHOIO

3HAYCHHUEC XUMHUYCCKHX

KOMIIOHCHTA BHyTpeHHeI\/'I Cpcabl OPraHnu3MOB.
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3JICMEHTOB. 2. YrneBonsl u munuabl B kietke. Ctpykrypa u 6nonoruyeckue pynkuun 20 6enxoB. CtpoeHue
HYKJICOTHIOB U CTPYKTypa nonuHykieoTuaabix neneit JIHK u PHK, ATO.
CamocrosiTesbHas padoraNel4 1 3
1. BbinosHeHHEe NMUCBMEHHO aHaliM3a y4eOHOW JIMTEepaTyphl, IPAKTHUUECKUX 3a/a4 U TECTOBBIX
3amaHuil o BompocaM: «Heoprannueckue M opraHuyeckue BEIIECTBa B OpPraHHU3ME ueIOBeEKa.
OcHOBHBIE )KM3HEHHO HEOOXOMMbIE COETMHEHMSI: O€JIKH, YTIIE€BOAbI, )KUPbl, BUTAMHUHBDY.
Tema 2.3. Cojaep:kaHue yueOHOro MaTepuajia 1 1
Bupycs n 1. HeknerouHoe ctpoeHue, ;KU3HEHHBIIN LIMKII U €70 3aBUCUMOCTD OT KJIETOUHBIX (POPM KU3HHU.
0aktepuodarm. 2. Bupycsl - B030ynuTenu WH(MEKIMOHHBIX 3a00jeBaHMI; MOHATHE 00 OHKOBUpycax. Bupyc
umMmyHoedpuiuTa yenoseka (BUY). [Ipopunaxtuka BUY-undexmmu.
Paspean 3.
Opranusm
Tema 3.1. Conep:xanue y4yeOHOTro MaTepuaJa: 1
Opranusm — equHoe 1. MHuoroobpa3ue opranuzmMoB. OOMEH BEIIECTBOM M JHEPIrHel C OKpyXKarouieil cpemoil Kak 1
neJioe. HEOO0XOMMOE YCIIOBHE CYIIECTBOBAHHMS JKMBBIX CUCTEM.
2. CnocoOGHOCTh K CaMOBOCHPOM3BEIACHUIO - OJHA W3 OCHOBHBIX OCOOCHHOCTEH >KHBBIX
OpraHu3MoB. JleneHne KIeTKH - OCHOBA POCTa, pa3BUTHUS U Pa3MHOKEHHS Oprann3mMoB. becnosoe
pa3mHoxkenue. llomoBoil mpouecc U mosioBoe  pa3MHOkeHHe. OIUI0JOTBOPEHHE, €ro
OMOJIOTHYECKOE 3HAYCHHE.
CamocrositesibHas padora NelS 1 3
1. BeimonHeHre MUCbMEHHOTO aHaIM3a y4eOHOM JIMTepaTyphl U TECTOBBIX 3aJlaHUIl 10 BOIIPOCAM:
«Pa3mMHOXeHHe opranu3sMoB. MHUTO3 U MEHO3».
2. IloaroroBka pedeparoB U Mpe3eHTaN 10 TeMe: «MuTto3. Meto3s».
Tema 3.2. Conepxanue yueOHOro Marepuasia 1 1
Ionsitue 00 1. Tlonstue 00 wuHAMBUAYyaTbHOM (OHTOreHe3), HMOpPHUOHATBHOM (d3MOpHOTeHe3) U
HHAUBHUIYAJIBHOM, MOCTIMOPHOHAIBHOM PAa3BUTHH.
3MOPHOHAIBHOM H 2. InuBuyanbHOE pa3BUTUE YETIOBEKA U €0 BO3MO)KHbBIE HAPYLIEHUS.
NOCTIMOPHOHALHOM CamocrosiTeibHast padora Nel6 BrinonHeHue MMCbMEHHOIO aHaln3a y4yeOHOH JuTepaTyphl MO 1 3
Pa3BUTHH. Teme: « IMOPHOHAIBHOE U MOCTIMOPHOHAIBHOE PA3BUTHE OPTaHU3MOBY.
Tema 3.3. Coaepikanue yueOHOro MaTepuajia 1 1

OO0mme nmpeacTaB/IeHUs

1. O6nme MNpeACTaBJICHUA O HACJICACTBCHHOCTU U U3MCHYUBOCTHU. I'eneTnueckas TCPMHUHOJIOTUA U
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0 HACJIeJICTBEHHOCTH H CHUMBOJIMKA.
HU3MCHYHUBOCTH: 2.3akoHOMepHOCTH HacnenoBanus. HacnenoBanue npusHakoB y yenoBeka. [1oyoBbie XpOMOCOMBI.
CLeIuIeHHOE C 10JI0M HacJIeJJOBaHUE.
3. HacnenctBeHHble OOJIE3HM 4YelOBeKa, WX NpUYMHBI W mnpoduiaktuka. CoBpeMeHHbIE
MIPEJICTaBJIEHMSI O TE€HE U TE€HOME.
4. T'eneTnueckre 3aKOHOMEPHOCTH M3MeHUMBOCTU. Knaccuduxamus ¢popM H3MEHYMBOCTH.
5. BimstHue MyTareHoB Ha OpraHu3M 4YeJI0BEKa.
CamocrosiTesbHas padora Nel7 1 3
2. IloaroToBuTh npe3eHTaui Ha TeMbl: «MoandukaoHHas U Haclle[CTBEHHAs] H3MEHYUBOCTDY;
«KoMmOuHaTBHAsT ~ M3MEHUYMBOCTBHY;  «MyTalloHHas U3MEHYUBOCTb»;  «JleueHne wu
MIPEAYNPEXACHIE HEKOTOPIX HACIEACTBEHHBIX OOJIE3HEH YeIoBeKka» (10 BEIOOPY).
3. Baectu B rioccapuii OCHOBHbIE T€HETUYECKHE MTOHSATHUS, TEPMUHBI U CUMBOJIBI.
Tema 3.4. Copep:xaHue y4eOHOIr0 MmaTepuaja 1
Ipexmer, 3agauu  u | 1. [Ipeamer, 3agaun 1 MeTOABI CeleKIUU. | eHETHUECKIE 3aKOHOMEPHOCTH CEJICKITHH.
METO/bI CEJICKIIMH. 2. Yuenne H.W. BaBuioBa o 1ieHTpax MHOTOOOpa3usi ¥ MPOUCXOKACHHS KYJIbTYPHBIX PACTCHUM.
3. buoTtexHonorus, ee TOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHSL.
IpakTuyeckune 3anaTus Nel6 2 2
1. Pemienue sneMeHTapHBIX T€HETHYECKUX 3aa4.
2.AHanu3 U OLIEHKA STUYECKUX aCleKTOB Pa3BUTUS HEKOTOPBIX UCCIEAOBAHUN B OMOTEXHOIOTHH.
CamocrositesibHas pabora Nel8 1 3
1. IlonroroBka pedeparoB Ha TeMbl: «BnusHue ankorojgnusMa, HapKOMaHUM W KypeHHUS Ha
HACJENCTBEHHOCTh»; «LleHTpbl MHOroOOpa3usi W MPOUCXOXKICHHS KYIbTYPHBIX PpaCTCHHIA.
UckycctBennsiii oT60py; «MccnenoBanus B 001acTH OMOTEXHOJIOTUIY; «['€HeTHKa U MEeUIIUHAY;
«buotexHonorus u renHas nkeHepust — rexnosoruu X XI Bexay ( Mo BEIOODY).
Pa3nen 4. Bun
Tema 4.1. Coaepikanue y4eOHOr0 MaTepuajia 1
JBOJIIOIMOHHAA TeopHs. | 1. DBOJIIOLMOHHAS TEOpUS U ee poJib B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOU 1

Pe3yabTarsl 3BOTIOLMHU

KapTUHBI MUpaA. BI/II[, €ro KpuTCcpuu. HOHYHHHI/IH KaK CTPYKTYpPHasd CAUHUIA BUa U SBOJIFOIUH.

2. Cunrernueckas Teopus sBostoruu (CTI). [IBmwxkyiue cuiibl 3BOJOIUH B cooTBeTcTBUU ¢ CTD.
Pesynbrartsl 3Bomtonuu. [IpndarHbl BBIMUpaHUS BUIOB.

CoxpaneHne MHOToOOpas3us BHJOB KaK OCHOBAa YCTOMUYMBOro pa3BuTHs Ouocgepsl. [IpuunHbl




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
BBIMHPAHHUA BUI0B. brosornueckuii mporpecc u OMOJIOTUUECKHI perpecc.
IIpakTnuyeckne 3anaTus Nel7 1 2
1. Onmcanue ocodeli Bua o Mop(hoIOTHIECKOMY KPUTEPHIO.
CamocrosiTesbHas padoraNel9 1 3
1. TlogrotoBuTh pedepaTsl U mpe3eHTauu Ha TeMmbl: «Y. JlapBUH U €ro Teopusi MPOUCXOKICHUS
BUJIOBY; «/lokazarenbcTBa SBOMIOLMNY»; «BiusHue ankoronuzMa, HApKOMaHUM U KypeHHUs Ha
HaCJEICTBEHHOCTh»; «LleHTpbl MHOrooOpa3usi M NPOUCXOXKICHUS KYIbTYPHBIX PpPacTEHHUI»;
«MckyccTBeHHBIN 0TOOPY»; «VccnenoBanust B 006JaCTH OMOTEXHOJIOTHIY; «I '€HeTHKa U MEIUITNHAY,
«broTexHonorus u reHHas nHxKeHepus — TexHooruu X XI Beka» (1o BeIOODY).
Tema 4.2. Conepxanue yueOHOro Marepuasia 1 1
I'mnore3sl 1. I'mmoTe3pl MPOUCXOXKACHUS )KU3HU. Y CIOXKHEHUE KUBBIX OPTaHU3MOB Ha 3eMJje B IIpolecce
NPOMCXOKICHUS KU3HU ABOJIIOIMHA. AHTPOTIOTE€HE3 U €r0 3aKOHOMEPHOCTH.
2. JloxazaTenbcTBa poJICTBA YEJIOBEKA C MIEKOTTUTAIOIIUMU KUBOTHBIMH.
IIpakTuyeckune 3anaTus Nel8 1 2
1. AHanu3 M OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KUZHU.
2. AHanu3 U OLEHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOXKICHHS YeI0BeKa.
CamocrositeqbHas padora Ne2( 1 3
1. BpimonHeHHWe MUCHMEHHO aHajau3a y4eOHOW JUTepaTypbl MO BOMpocaM: «DKOJIOTHUYECKUE
(akTOpbl aHTPONOreHe3a: YCIOKHEHUE MOMYISIIUOHHON CTPYKTYPhl BHJIa, U3TOTOBJICHUE OPYIUil
TpyAa, IEpexo] OT pACTUTEIBHOTO K CMENIAaHHOMY THUIy NHUTAaHMS, HCIOJIb30BAHUE OTHS.
[losiBneHre MBICIUTENBHON JCSITENBHOCTHM W WieHopa3aenbHOM peun. llpoucxoxknenue
YeJIOBEYECKIX Pacy.
Pa3znen 5. IkocucremMsbl 5
Tema 5.1. Copepxanue yueOHOro Marepuasa 1
IIpenmer u 3aga4n 1. IIpenmeT U 3a7aun 3KOJIOTHU: Y4eHHE 00 KOJOTHYEeCKHX (pakTopax, ydeHHEe O cooOlIecTBax 1
JKOJIOTHH. OpraHu3MoB, yueHHe o Onocdepe. Jkosoruueckue GakTopbl, 0COOEHHOCTU MX BO3/IEHCTBHSL
2. Dxonoruyeckas xapakrepucTrka Bujaa. [lonarue 06 skonoruueckux cuctremax. Llenu nutanus,
Tpo¢uieckue ypoBHU. broreoneHos kak 3kocucremMa.
Tema 5.2. Coaepikanue yueOHOro MaTepuasia 1 1

Bunocdepa - rinmodanbHas
IKOCHCTEMA.

1. Yuenue B. 1. Bepraackoro o 6uocgepe. Poib xKHUBbIX oprann3MoB B Ouochepe. buomacca.

2. buonorudeckuii KpyroBopoT (Ha MpUMeEpe KpyroBopoTa yriaepoaa).




HaumenoBanue pa3zaenos Copepxanue yueOHOTo MaTepHuala, 1adopaTopHble PaOOTHI U TPAKTHICCKUE 3aHSITHUSA, Ob0veM | YpoBeHb
U TEM CaMOCTOsITeNIbHAS paboTa 00yJarOIUXCsl, KypcoBasi paboTa (IPOEKT) (eciu npedycmompetul) YacOB | OCBOCHHSA
3. OcHOBHBIC HaIPABIICHUS BO3ACHCTBUS YeJIOBEKA HA Ouocdepy.
4. TpaHchopmanusi €CTECTBEHHBIX OKOJOTHYECKUX cHucTeM. (OCOOEHHOCTH arpo’KOCHUCTEM
(arpo1ieHO30B).
IIpakTnueckue 3ansaTus Nel9 1 2
1. CpaBHuTeNbHAs XapaKTEPUCTHKA MPUPOAHBIX 3KOCHCTEM MU arpo3KOCUCTEM CBOEH MECTHOCTH.
CocTaBiieHHEe CXeM Iepeiayl BeleCTB U SHEPTuu (1ienei MUTaHus).
2. Pemenne sKoMOTMYECKUX 33a4. AHaIN3 U OIIEHKa MOCIEACTBUI COOCTBEHHOU AESITEIbHOCTHU B
OKpY’Karolllel cpefie, r100albHbIX SKOJIOTMUECKUX MPOOIeM U IyTel UX peleHusl.
Py06e:xHblii KOHTPOJIb Ne2 1 2
CamocrositesbHast padora Ne21 1 3
1. BoimosiHeHNe MUCBMEHHO aHaiM3a y4eOHOW JMUTepaTypbl U TECTOBBIX 3aJlaHUM 10 BOMPOCAM:
«OKkosoruueckue (aKTOppl M WX BIMSHAE HA OPTaHU3MBI; «MeXBHIOBbIE OTHOIICHHS:
MapasuTH3M, XUITHUYECTBO, KOHKYPEHIIHs, CUMOHNO03»; «3aloBeIHUKU U 3aKa3HUKU Poccumy.
JAnddepennnpoBaHHbIN 3a4eT 2
UTOIO: 117




3. YCJIOBUS PEAJIMBAIIAN YYEFHOU JUCHUTLIAHBI

3.1. TpeOoBaHMA K MAaTepPHAJIBLHO-TEXHMYECKOMY 00ecneYeHH 0
Peanu3arust mporpaMMBbl TUCIUIUTAHBI TPEOYET HATU4Hs y4eOHOTo KaOWHEeTa eCTeCTBO3HAHUSI.
O6opynoBanre y4yeOHOro KaOuHeTa: paboyee MECTO MperojaBaTeliss M MOCAJ0YHBIE MeCTa IO
KOJIMYECTBY OOYYalOIMXCs, HArJsAHbIE 1OCOOMs, pa3aTOYHBId MaTepuan, ayauo- Hu
BU/JICO3AIIHCH.
Texnuueckue cpercTBa 00yYeHMs: KOMIIBIOTED, POEKTOP, IKPaH, JINLEH3UOHHOE MPOrpaMMHOE
oOecrieyenne oOMIETO0 W MPOPECCHOHATHHOTO HA3HAYCHHS, KOMIUIEKT y4eOHO-METOIMYECKOM
JOKYMEHTAIM1, METOIUYECKUE TTOCOOUSL.

3.2. UudopmanuonHoe odecneyenue 00yueHus

Ilepeuenn pexoMeHIyeMbIX Y4eOHbIX u3AaHUil, NHTepHeT-pecypcoB, NOMOJHUTEIbHOMU

JINTEPaTypsbl

OCHOBHBbIE HCTOYHHUKH:

1. Csupuoos, B. B. EctecTBOo3HaHuE : ydyeOHOE MOCOOHME ISl CpeaHEro MpodecCHOHAIBHOTO
obpazosanusi / B. B. Ceupunos, E. . CBupunona ; nox pexakiueit B. B. CBupunosa. — 3-e

u3n., wucnop. u  gon.— MockBa: MzpmarensctBo  FOpaiit, 2021.— 310c. —
(ITpodeccuonansroe  obpazoBanme). —  ISBN 978-5-534-10099-0. —  URL
https://urait.ru/bcode/472483

2. Cmupnosa, M. C. EctecTBO3HaHue :  y4eOHMK W MPaKTUKyM IS CpEIHEro
poheCcCHOHATBHOTO obpazoBanwus / M. C. CmupHOBa, M. B. Boponenko,
T. M. CmupnoBa. — 2-¢ m3a. — MockBa: HMzmarensctBo FOpaiit, 2021. — 330 c. —
(ITpodeccnonanbroe  obOpazoBanme). —  ISBN 978-5-534-09495-4. —  URL
https://urait.ru/bcode/469539

3. EcrectBo3Hanme :  yuyeOHWUK I cpeaHero  mpodecCHOHaIbHOTO  0Opa3oBaHUs /
B. H. JlaBpunenko [u nap.]; mox pemakumeit B. H. JlaBpuHeHko. — 5-¢ u3m., mepepal. u
non. — MockBa: WM3marensctBo Opaibit, 2021.— 462 c.— (IIpodeccuonanpHoe

ob6pazoBanue). — ISBN 978-5-534-05090-5. — URL : https://urait.ru/bcode/483424

JlonojiHUTE/IbHbIEC HCTOYHUKH:

1. Ta6pwdnsaa O.C. EcrectBo3Hanue. Xumus: yd4eO. s CTYI. YYpexIAeHUH cpea. mpod.
Oo6pazoBanuss / O.C.I'abpudnsa, W.I.Octpoymos. - M.: W3parenbCkuil 1LEHTP
«Axagemus», 2019. — 240 c.

2. Xumus ans npodeccuil U CrenuagbHOCTEe €CTeCTBEHHOHAYYHOTO MPpOoduis: yueOHUK ISt
CTyd. yupexneHuil cpea. mnpod. obpazoBanus / [O.C.I'abpuanan, W.I'.Octpoymos,
C.A.Cnankog] ; mox pea. O.C. I'abpuansa — M.: U3natenbckuii neHTp «Akagemus», 2019.
—400 c.

3. Epoxun EM. Xwumusa ama mnpodeccuii W CHEIHATBHOCTEH TEXHHYECKOTO U
€CTECTBEHHOHAYyYHOro mpoduiel: y4eOHUK s CTyA. YYpeKIeHUl cped. mpod.
obOpazoBanus / FO.M.Epoxun, 1.B.KoBaneBa. — M.: M3gaTenbckuii EHTP «AKaJISMHS»,
2019. -496 c.

4.  KoncrantnHoB B.M. buonorus ans npodeccuili u crnenuaibHOCTEH TEXHUYECKOTO HU
€CTeCTBEHHOHAyYHOTo mpoduiel: y4eOHUK IS CTyA. YUpeKIeHUil cped. mpod.
obpazoBanusi / B.M. KouncrantunoB, A.I'.PezanoB, E.IIl. ®ageesall.B. — M.:
N3parenbckuii nenTp «Axanemus», 2017. — 336 c.

5. Kum, A. M. Opranndeckas xumus [ D1eKTpOHHBIN pecypc]: yaueOHoe nocodue / A.M. Kum.

— DJeKTpoH. TeKcToBble naHHble. — HoBocubupck: CubUpCcKOe YHMBEPCHTETCKOE
m3narensctBo, 2017. — 844 c¢. — 978-5-379-02004-0. — Pexum pocryma:
http://www.iprbookshop.ru/65281.html Pexum JIOCTyTa:

http://www.studentlibrary.ru/book/ISBN9785970434406.html



https://urait.ru/bcode/472483
https://urait.ru/bcode/469539
https://urait.ru/bcode/483424
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usuka [Dnekrponnsiii pecypc]: yuebnoe nocodue / C. H. Jleryra, A. A.
Yakak. — DJIEKTpOH. TEKCTOBbIe JaHHbIe. — OpeHOypr: OpeHOyprckuil rocyaapcTBeHHBIH
yausepcuter, 9bC ACB, 2016. — 307 c. — 978-5-7410-1575-9. — Pexum noctyna:
http://www.iprbookshop.ru/78852.html

HNuTepHeT-pecypcebl:

www. biology. asvu. ru (Bcst 6uostorus. CoBpeMeHHast OMOJIOTHS, CTAaThH,

www. chemistry-chemists. com/ index. html (;ekTpoHHBIN KypHAIT «XUMUKA U XUMHSD).
www. hemi. wallst. ru («Xumus. O0pa3oBaTeIbHBIN CAUT IS ITKOJILHUKOBY).

www. hvsh. ru (xypnan «Xumus B mkosne»). www.hij.ru (kKypHas «XUMHUS U )KUZHBY).
www. interneturok. ru («Buaeoypoku 1mo npeaMeTaM MIKOJIBHOH MPOrpaMMbD»)

www. pvg. mk. ru (onumnuana «Ilokopu BopoObeBbl ropbD»).

www.alhimikov.net (OGpa3oBaTeabHBIN CAUT JJIs IIKOJIBHUKOB).

www.chem.msu. su (QnexTpoHHast OUOIMOTEKA IO XUMHUH).

www.class-fizika.nard.ru («KiaccHas gocka juis m0003HaTENbHBIXY).
www.physiks.nad/ru («®u3uka B aHUMALIUAX»).

JIucr perucrpauvu u3MeHeHH

PexBu3nuThI

Ne JIOKYMEHTA
ConepxaHue U3MEHEHUS
/T 00 yTBEp)KJICHUH

HN3MCHCHUA

Jara
BBEICHUS
U3MEHEHUS

Axmyanuzuposana [IpoTokon 3acenanust
[THK I'padmuecknii
1. NU3alH U qU3aiH
cpenst Ne 1
oT 27 aBrycra 2021
roja

27.08.2021




4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMSA YYEFHOI
JUCIHHUIIVIMHBI

KoHTpoib ¥ oOLeHKa pe3ylbTaTOB OCBOCHHUS Yy4YEOHOW JUCHMIUIMHBI OCYIIECTBISETCS
MpernojaBaTelieM B TPOIECCe MPOBEACHUS TMPAKTUYECKUX 3aHATUH U JTAaOOPATOPHBIX PaldorT,
TGCTI/IpOBaHI/Iﬂ, a TAKXXEC BBIIIOJIHCHUA O6y‘~IaIOHII/IMI/IC$[ I/IHIII/IBI/IIIyaJII)HI)IX SaI[aHI/If/'I, HpOGKTOB,
HUCCIICIOBAHHH.

(I)OprI H METOAbI KOHTPOJIA U

Pe3yabTaTsl 00yyeHHs
OLICHKH pe3yJIbTaTOB

(OCBOQHHLIe YmMEHus, yCBOCHHBIC 3]—[31—[1/[51)

00yueHust
yMeThb: [IpakTuveckue 3aHATHS
- OpPHEHTUPOBATHCS B COBPEMEHHBIX HAaydHBIX MOHATUAX U | CamocTosATenpHas padboTa
WH(OPMAIHH €CTECTBCHHO-HAYTHOTO COJICPIKAHHS, Py0GexHbIii KOHTPOITH
- paboTaTh ¢ ECTCCTBCHHO-HAYYHOU MH(pOpMAITHEH: [IpomexxyTodHast aTTeCTaus
- BIQJECTh METOJAMH TIOWCKA, BBIICIATH CMBICIOBYIO
OCHOBY H OIICHUBATh JIOCTOBEPHOCTH HH(POPMAIIHH;
- WCIOJIb30BaTh  €CTCCTBCHHO-HAYYHBIC  3HAHHWS B
MOBCEIHEBHON JKM3HM I oOecrieueHus Oe30I1acHOCTH
KU3HEJCATCIILHOCTH, OXPAHBI 370POBbS, OKPYKArOIICH
Cpenbl, YJHEProcOepeKeHUs
3HATh: [IpakTrueckue 3aHATHA
- OCHOBHBIE HayKH O MPHUPOJE, UX OOLTHOCTh U OTINYUS; CamocrostenpHas paboTta

- ©CTEeCTBCHHO-HAyYHBIH  METOJT TO3HaHUA ©  ero | PyOexHbIi KOHTPOJIb
COCTaBIISIOIIME, €AMHCTBO 3aKOHOB mpupoibl Bo | [I[pomexyrodnas arrecTarus
Bcemennoit;

- B3aUMOCBSI3b MEXKJAYy HAyYHbIMU OTKPBITUAMU U
Pa3BUTHEM TEXHUKH U TEXHOJIOTHIA;

- BKJIaJ] BEJIMKUX YYEHBIX B (DOpMHUpOBAHUE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.
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