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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI
BJ1.6 ECTECTBO3HAHHUE

1.1. Ob0sacTb NnpuMeHeHUs padoueil MporpaMMsl

PabGouass mporpamma yuyeOHON aucuMIUIMHBI «ECTECTBO3HaHUE» SBISIETCS
JaCThIO IIPOTrPaMMBbI IMOJITOTOBKU CIIEIIUATIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC CIIO cneumnansHoct 44.02.02 IlpenonaBanre B HaYadbHBIX Kiaccax JJis
ctynentoB, ocBauBaromux [IIICC3 Ha 6a3e 0cHOBHOTO 00111eT0 00pa3oBaHUsI.

1.2. MecTto y4eOHOWl AUCHMILUIMHBI B CTPYKType NPOrpamMMbl NMOATOTOBKH
CIELMAIMCTOB CPEJAHEro 3BeHa:

VYueOnass aucuumiauHa «EcTecTBo3HaHMe» BXOAUT B LHUKI  y4eOHBIX
JUCIMIUTMH  00I1e00pa3oBaTeIbHOM MOATOTOBKM  crienuanbHOCTH — 44.02.02
[IpenonaBanue B HAaYaJIbHBIX  KJlAcCaX  T'YMaHHUTApHOTO  MpoQuiisd
npodecCUOHaTLHOTO0 00pa30BaHUsI.

1.3. e ¥ 3aga4¥ AUCHUIUIMHBI — TPeOOBaHUA K Pe3ybTATaM OCBOCHUA
AUCIUTIJIMHBI:

OcBoeHue couepkaHus  Y4eOHOW  JUCHUIUIMHBI  «ECTecTBO3HAHUE
obecrieunBaeT TOCTHKEHHUE CTYJICHTaMU CJICAYIOIINX Pe3yJIbTaTOB:
JUYHOCMHbBIX:

- YCTOMYMBBIN MHTEPEC K UCTOPUM U JIOCTVHKEHUSIM B 00J1aCTH €CTECTBEHHBIX HaYK,
YyBCTBO FOPOCTH 32 POCCHHCKHE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K TIPOJOJDKEHHUIO OOpa30BaHMsl, TOBBIIICHUIO KBATM(UKAIUA B
M30paHHON TMTPOGECCHOHATIBHOM JISITEILHOCTH C HCIIOJIB30BAHUEM 3HAHWUK B OOJIACTH
€CTECTBEHHBIX HayK;

- OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIICTEHIIMIA B OO0JAaCTU €CTECTBEHHBIX
HayK JJIs YeJIOBEKa 1 OOIIIeCTBa, YMEHUE UCTIOIBb30BATh TEXHOJIOTUYECKUE JOCTHKEHUS B
obnactu GU3UKK, XUMHUU, OUOJIOTUH IS TIOBBIILIEHHS! COOCTBEHHOT'O MHTEJUIEKTYaJTbHOTO
Pa3BUTHS B BHIOPAHHOW MPOQPECCUOHATTBHON JIEITETbHOCTH;

- YMEHHE MPOaHATM3HUPOBATh TEXHOTCHHBIC TOCIEACTBUSA ISl OKPYXKAFOILEH
cpebl, OBITOBOM M IIPOW3BOJICTBEHHOM IS TEIIbHOCTH YEJIOBEKA,;

- TOTOBHOCTb CaMOCTOSITEJIbHO JIOOBIBATh HOBBIE JIISI CEOsl €CTECTBEHHO-HAYYHBIC
3HAHMS C MCTIOIB30BAHMEM JIJIS 3TOTO JIOCTYIHBIX HCTOYHUKOB MH(OPMAITUH;

- YMEHHE YIpaBSITh CBOCH TIO3HABATENILHOW JIESITENIHHOCTBIO, TPOBOUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYIbHOTO Pa3BUTHS;

- yYMEHHE BBICTPaWBATH KOHCTPYKTUBHBIC B3aMMOOTHOIIICHHS B KOMaHNE TIO
PEIIeHHIO OOIHX 3a/1a4 B 00J1aCTH €CTECTBO3HAHMUS,

MemanpeomMemHbIx:

- OBJQJICHHE YMEHWSMH ¥ HaBbIKAMH Da3IMYHBIX BHIOB ITO3HABATEIIBHON
JIeATENTBHOCTH ISl U3yUYEHHS Pa3HBIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOTO MUPA;

- TIPUMEHEHHWE OCHOBHBIX METOJIOB TIO3HAHUS (HAOIOJCHUS, HAYYHOrO
AKCIIEPUMEHTA) [T N3yUCHHS Pa3JIMUHBIX CTOPOH €CTECTBEHHOHAYYHON KapTHHBI MUPA, C
KOTOPBIMU BO3HHKAET HEOOXOIMMOCTh CTAJIKMBATHCS B IMPodeccroHaIbHOM chepe;

- YMEHHE OIPEICTSITh e U 3a]1auil JISSITEIIbHOCTH, BEIOUpATh CPEeICTBA IS UX
JOCTYKECHUSI Ha TIPAKTHKE;



- yYMEHHME WCIONb30BaTh  PA3IMYHbIE  WCTOYHMKHA  JJIsI  IOJTyYeHUS
€CTECTBEHHOHAYYHOM MH(OpPMAIMK W OLEHUBATh €€ JIOCTOBEPHOCTb JUISl TOCTIHKEHHS
ITOCTABJICHHBIX IICJICH 1 3a]1a4;

npeomemmuix:

- c(opMUpPOBAaHHOCTH  TPENCTABICHUA O  IEJIOCTHOW  COBPEMEHHOM
€CTECTBEHHOHAYYHOM KAPTHMHE MHpPA, MPUPOJIE KAK E€AUMHOM UEJIOCTHOM CHCTEME,
B3aMMOCBSI3M  YEJIOBEKa, MPHUPOAbl U OOIIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macirabax Beenennois;

- BJIaJIcHHE 3HaHUSAMH O HarOOoJee BKHBIX OTKPBITUSIX U JOCTIKEHHUSIX B 001aCTH
€CTECTBO3HAHUS, MOBJIMSBIIMX HA 3BOJIOLMIO TPEJICTABICHUM O TPUPOJIE, HA Pa3BUTHE
TEXHUKH U TEXHOJIOTUIf;

- ¢(hOpMUPOBAHHOCTh YMEHHS TPUMEHSTh E€CTECTBEHHOHAYYHBIC 3HAHUS IS
OOBSICHEHHSI OKPYKAIOIINX SIBJIEHUH, COXpaHEHUsI 3/J0pOBbsl, 0OecriedeH s 0€30MacHOCTH
KUZHEACATENIbHOCTH,  OCpEeKHOr0  OTHOLIEHMS K  NPHUPONE,  PALMOHAIBHOIO
HPHPOJIONOIIL30BAHMS, 4 TAKXKE BBITIOJIHEHHUS! PO TPAMOTHOTO TOTPEOUTESISE;

- ¢(OpMHUPOBAHHOCTH MPEACTABICHUI O HAYYHOM METO/E TIO3HAHUSI MIPUPOIbLI U
CpEICTBaX M3y4YEeHUs] Meramupa, MAaKpOMHpa W MHUKPOMHpA; BIAJICHHUE IPUEMaMU
€CTECTBEHHOHAYYHBIX HAOJIOJICHHI], OIBITOB, UCCIIEIOBAHUN M OLIEHKHU JIOCTOBEPHOCTU
NIOJTyYEHHBIX PE3YJIbTaTOB;

- BJAJICHUE TIOHATHMHBIM aNMapaToM €CTECTBEHHBIX HAyK, IO3BOJISIIOIIMM
NO3HABaTh MHp, YYacTBOBaTb B JIMCKYCCHSAX IO €CTECTBEHHOHAYYHBIM BOMPOCaM,
UCTIONB30BaTh PA3IMYHbIE MCTOYHMKA WH(OpMALMU ISl TOATOTOBKM COOCTBEHHBIX
paboT, KPUTUYECKH OTHOCUThCS K cooOmenusiMm CMU, copepxanmM HaydyHYrO
UH(pOPMAITHIO;

- COpMHUPOBAHHOCT, YMEHHMI TMOHMMATh 3HAYMMOCTh ECTECTBEHHOHAYYHOTO
3HAHUA JJISI KOKIOTO YesIOBEKa HE3aBHUCHMO OT €ro Mpo(ecCHOHAIbHOM JIeATeNbHOCTH,
pazmmuath (akTbl U OLEHKH, CPaBHUBATH OLICHOYHBIC BBIBOIbI, BUJETh HMX CBS3b C
KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C OMPEICIICHHON CUCTEMOM IIEHHOCTEH, 00X
3a/1a4 B 00JIaCTH €CTECTBO3HAHUSL.

1.4. Koumn4yecTrBO 4YacoB Ha oOcBOeHHe padodell MNporpaMmsbl y4eOHOM

AUCHHUIIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs - 201 yacoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayIMTOPHOM yueOHOM Harpy3ku oOy4atoierocs - 134 4yacos;
CaMOCTOSITEIIbHON PadOThl 00YUYarOIIErocs, KOHCYJIbTAIlul - 67 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILIAHBI

2.1. O0bem yueOHOI JUCHMILUIUHBI U BUAbI Y4e0OHOI padoThl

Bup yyeOHoOM padoThI Oovem
uacos
MakcumaJibHasi ydeOHasi Harpy3ka (Bcero) 201
Oo0s13aTeIbHAA aYyAUTOPHAA y4eOHAsi HATPY3Ka (Bcero) 134
B TOM YHUCJIE:
IIPAKTUYECKUE 3aHATUS 52
CamocTosiTesibHast padoTa 00y4auerocss U KOHCYJbTAUHU (BCEro) 67

IIpomedsicymounas ammecmayusi 8 hopme oughghepenuuposannozo 3auema




2.2. TemaTtudeckuii ni1an u coaepkanue yaeoHoi nucuumiudbl b1.6 ECTECTBO3HAHUE

HaunmeHoBaHMe pa3je/ioB Coaep:xkanue yueOHOro MaTepuasa, jaboparopHbie padoThl M NPaKTHYECKHe 3aHATHSA, O0bem | YpoBeHb
U TeM caMoOCTOSITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
1 2 3 4
XUMUA
BBenenne. Xumnueckas
KAPTHHA MUpa
Tema 1. Conep:xanue yueOHOIro MaTepuaJa
PoI, XMAR B XKH3HA 1. Xumuueckas KapTHHA MHUpPa KaK COCTaBHAs 4aCTh €CTECTBEHHOHAYYHOM KapTHHBI MUpa. Poiib
COBPEMEHHOT'O 00IIIeCTBA. . .
XUMHUH B )KU3HU COBPEMEHHOTO oOmiecTBa. [IpuMeHeHne JOCTHKCHHUI COBPEMEHHONW XUMHUH B
rYMaHUTAapHOH cdepe AesTenbHOCTH OOIIecTBAa. XHMHUYECKOE COJAepXKaHWe Yy4eOHOU ) 1
nucuuimuibel - «EctecTBo3Hanue» mpu ocBoeHMH crnenuanbHocTedt CIIO rymanuTapHOro
npod st mpodhecCuoHaTLHOTO 00pa30BaHMS.
CamocrosiTesibHasi padora:
1. [TonroroBuTh pedepaTsl U Mpe3eHTAMU Ha TeMbI: «POJIb XMUMHUH B )KU3HU COBPEMEHHOTO 1 3
o01iecTBa, MPUMEHEHHE JOCTIKEHUI COBPEMEHHOM XMMHHU B OBITY M TPOU3BOICTBEHHOM
JIEATEIbHOCTH YEJIOBEKAY.
Paspea 1.
Oowmas n
HeOpraHu4veckKasi XuMusi
Conep:kanue y4eOHOT0 MaTepuaJia:
1. BemectBo. AToM. Monekyna. XuMUYeCKHii 371eMEeHT U ()OPMBI €T0 CYIIeCTBOBAHUSI.
Tema 1.1. [IpocThie u cnoxublie BeniecTBa. OCHOBHBIE 3aKOHBI XUMUH. [lepuoandeckuil 3aKoH u |
OCHOBHBIE MTOHATUI U [Tepuoanueckas cucteMa xumudeckux 3nemeHToB /. 1. MenaeneeBa. OTKpbITHE U 3HAYCHUE 1
3aKOHbBI XUMHUH. 13 u IICX3 . . Menneneena.
[MpakTnyeckune 3aHATHA
1. OcHOBHBIE TOHATHUS U 3AKOHBI XUMUU ! 2
Tema 1.2. [IpakTyeckune 3aHATUSA 2 2




HaumeHnoBanue pasaesioB Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
I[Teproanyeckuii 3aK0H U 1.Ctpoenue atoma. [lepuoanueckuii 3akoH u Ilepuoanueckas cuctemMa XUMHYECKUX AJIEMEHTOB
Ilepuoauueckas cucrema JI. 1. Menpeneesa.
XMH;P;?ICeIg:MeMeHTOB A1 CamocrosiTeabHas padora: Moaenuposanue IICXD JI. M. Menaencepa 1 3
Conep:xxanue yueOHOro MaTepuasa
1. KoBasneHTHas cBsA3b: HenosisipHas W nosisipHas. VoHHasg cBs3b. KaTWMOHBI M aHMOHBL 1 1
Tema 1.3. Merannueckas cBsizb. BogopoiHas CBS3b.
CtpoeHue BellecTna.
I[IpakTnyeckmne 3aHATHSA
1. Ctpoenue BemectBa. Buabl xumudeckoit cBsi3u. THUIIBI KPUCTATUIMUECKUX PELIETOK. ! 2
Coaep:xanue yueOHOro MaTepuaJia
1. Boxa B npupoje, ObITy, TEXHUKE U Ha mpousBojcTBe. Dusnueckne U XUMUYECKHE CBONCTBA 5 1
BOJIbl. OnipecHeHre BOJIbl. ATpEeraTHble COCTOSIHUS BOJIBI U €€ TIEPEXObl U3 OJTHOTO arperaTHOTO
COCTOSIHMSI B IPYTOE.
Tema L4. IpakTHyeckune 3aHATHS
Bona. PacTBopbL. 1. M'maponus. Peaknyu HOHHOTO OOMEHa. 2 2
2. OnpeneneHue MacCoOBOM J10JIM paCTBOPEHHOTO BEUIECTBA B PACTBOPE.
CamocrositeibHas padora:
1. BeimonHeHHe MTUCHbMEHHOTO aHaIK3a y4eOHO! JTUTepaTyphl, MPAKTHUECKHUX 33]1a4 M TECTOBBIX
3ajanuii mo Bompocam: «Boma Bokpyr Hac. PacTBopeHHMe TBEpIbIX BEIIECTB U Ta30BY; 3 3
«Jlucniepcueie cuctemsl. [Iporieccrl, MPOUCXOASAIINE B pACTBOPAX».
Conep:xaHue y4eGHOT0 MaTepHasa:
Tema 1.5. 1. ITonsiTHe 0 XUMHUUYECKON peakiuu. TUIBl XuMHYecKuX peakiuid. CKOPOCTh peakluy U PakTopbl, OT 1 1
XuMHUYECKHE peaxIuu. KOTOPBIX OHA 3aBHUCHUT.
CamocrosiTesibHas padoTa:
1. BoimonmHeHNe MUCbMEHHOTO aHalu3a yueOHO! IUTepaTyphl, MPAKTUYECKUX 33/1a4 U TECTOBBIX
3ananuit o Temam: «Knaccupukanms XuMHUYECKUX PEaKIHiD». 2 3
Tema 1.6. Conep:xxanue yueOHOro MaTepuaJia:
Knaccudpukanus 1.Knaccudukanus HeOpraHMIECKUX COSAMHCHH U UX CBOMCTBA. OKCHIBI, KHCIIOTHI, 1 1




HaumeHnoBanue pasaesioB Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
HEOPTraHUYECKUX ocHoBaHus, coiu. [lonsTie o ruaponuse coneil. Cpena BOJHBIX pacTBOPOB cosieil. BogopoiHblii
CO@I[I/IHGHI/Iﬁ U UX CBOMCTBA. IoKaz3areib pH pactBopa.
IIpakTHyeckune 3aHATHSA
1. Onpenenenne pH pactBopa coneit 2 2
CamocTrosiTeibHas padoTa: BeinomHeHNe MICHEMEHHOTO aHalln3a yaeOHOW TUTepaTyphl,
NPaKTUYECKUX 33/1a4 U TECTOBBIX 3aMaHuii 1o Teme: «Kitaccudukanus HeopraHuuecKux 1 3
COEIMHEHUH U UX CBOMCTBA.
Tema 1.7. Conep:xkanue yue0HOT0 MaTepuaJa:
Meramuibl. HemeTaisl. 1. O0mue Qusnyeckre 1 XMMUYeCKrUe CBOHCTBAa MeTayutoB. OO0Ias XapakTeprCTHKa TIaBHBIX HOATPYIIIT
HEMCTAJUZIOB Ha MPUMCPE T'aJIOTCHOB. Baxkueitmme COCAUHCHUA MCTAJJIOB U HEMCTAJJIOB B IIPHUPOAC U 1 1
XO0351iCTBEHHOH JESTEIBHOCTH YEJIOBEKA.
IIpakTHyeckune 3aHATHA
1. Meramnsl. B3aumopeiicTBue METaIOB ¢ paCTBOPAMM KUCJIOT U COJIEH ! 2
CamocrosiTesibHas padora:
1. BeimosiHeHre MUCHMEHHOTO aHalIM3a y4eOHOM tuTepaTypsl o Bompocy: «Kopposus
MeTasuioB. CruiaBby». ! 3
Paszgen 2. Oprannueckast
XUMUSA
Tema 2.1. Copep:xxanue y4eOHOIro MaTepuasia
OCHOBHBIC [IOJIOKEHHUSL 1. Oprannueckue coenrHeHrst. OCHOBHBIC MOJI0KEHUS TEOPUU CTPOSHUSI OPTaHUUYECKUX 1
TCOpHH CTPOCHIA coeuHeHuil. MHOrooOpasue opranndeckux coeinHeHui. [lonsTie nzomepum. !
OpraHUYECKUX
S —— IIpakTHyeckue 3aHATHA
1. Ctpoenue opranmueckux coeauaennid. Kinaccudukamus. M3omepus. Homenkiarypa. 1 2
2. KadyecTBeHHBIN aHAIN3 OpraHUYeCcKUX coenuHennii (OOHapyKeHre yriepo/ia u BOA0OPOIa).
CamocrosiTejibHasi padoTa: BeinosHeHWe MMCHEMEHHOTO aHAIM3a YU4eOHOM JTUTEPaTypHI,
MPaKTUYECKHX 3a/1a4 U TECTOBBIX 33aJIaHUM 110 TeMe: «I OMOJIOrMUecKuil psiji aTKaHOBY. 2 3
Tema 2.2. Copepxxanue yueOHOro MmaTepuaJia 1 1




HaumeHoBaHue pa3jie/ioB Conep:xanue y4eOHOro MaTepuasa, JJadopaTtopubie padoThl M NMPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
YrneBoaopobl. 1. [IpenenbHbIC U HETIPEACIIbHBIC YTIEBOAOPOAbL. Peakius nonmumepusamuu. [ Ipupoaasie
HMCTOYHHMKH YTIEBOAOPOIOB. YTIIEBOIOPOIbI KAK OCHOBA MEXIYHAPOJIHOTO COTPYIHUYECTBA U
BOKHEUIINN NCTOYHHK (hopMupoBanHus Oromkera PD.
IIpakTH4yeckue 3aHATHSA
1. YrneBomoposl: mofyueHue 1 cBoicTBa aTiieHa. CBoiicTBa OeH30I1a 1 2
2. Pemenue pacueTHBIX 3aJja4 U TECTOBBIX 33JJaHUH 110 TEME « Y TIIEBOJLOPOABD.
CamocrosiTesibHas padoTa:
1. BoimonmHeHNe NMMCbMEHHOTO aHau3a yueOHOU TUTepaTyphl, MPAaKTUYECKUX 3a/1a4 U TECTOBBIX 1 3
3aaHuil 1o Teme: «3oMepust 1 HOMEHKIIaTypa HENMPEAEIbHbBIX YIIIEBOJIOPOI0BY.
Tema 2.3. Copepxanue yueOHOro MmarepuaJia
Kucnopozacoxepxkamme 1. [IpencraBuTEnU KUCIOPOACOIEPKAIIMX OPTAHUYECKUX COCTMHEHUI: METUIIOBBIN U 1 1
OpraHMYCCKNe STUJIOBBIM CIIUPTHI, TIUIEPHH, YKCYCHAs KUCIO0TA. JKUPBI KaK CI0XKHBIE 3(DUPHI. YTIEBOIBI.
BeMecTBa. IIpakTHYeckue 3aHATHA:
1. [TpakTrueckas padota «CupThI»;
2. Pemenue npaktudeckux 3aganuii mo reme «KapOooHOBBIE KUCTOTHIY. 5 2
3. KapboHoBBbIe KUCTOTHI (PACTBOPUMOCTH KAPOOHOBBIX KUCIIOT B BOJIE; B3aUMOICHCTBHE C
metayamu. [lomyderne ciaoxHoro 3dupa)y.
CamocrosiTesibHas padoTa:
1. ITogroToBka pedepara v Mpe3eHTAITNH Ha TEMBI: «AJIKOTOJIN3M, €T0 ITOCIICICTBHS U ) 3
npeaynpexacHuey; «[I[puMeHeHne YKCYCHON KUCIOTHI Ha OCHOBE CBOMCTB. CiI0XHbBIE 3(hHUPHI B
MNPpUPOACL, UX 3HAUCHHUC) «3HaueHHe YTJIICBOAOB B JKHUBOM OpUpPOALC U )KU3HU YCITIOBCKA».
Tema 2.4. Conepxanue y4eOHOIo MaTepuasa
A30TcofepKALLHE 1. A3oTcoaepikaniue OpraHMuecKue CoequHEHNs. AMUHBI, aMUHOKHCIIOTHI, Oenku. CTpoeHue u ! !
opraHuyeckue Oouosnorndeckass ¢ynknus OenkoB.IlonstTne o mIacTMaccax M XMMHUYECKHMX BOJIOKHAX.
BEHICCTBA. Harypasbhble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
IInactmaccl TpakTHYecKne 3aHATHS:
¥ BOJIOKHA 1 2

1. AMuHBI, aMUHOKHUCIIOTHI, Oenku: OOpaTuMas 1 HeoOpaTuMasi JeHaTypaiu3anns OeIKoB.




HaunmeHnoBaHue pa3iesioB Conep:xanue y4eOHOro MaTepuasa, JJadopaTtopubie padoThl M NMPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
CamocrosiTesbHas padoTa:
[ToaroroBka pedepaToB u coobIIeHN Ha TeMy: «Posb 0€TKOB B )KUBOM MPUPOJIEH; 1 3
«IIpuMeHeHne MOIMMEPOB B MPUKIATHOM U KIACCUYECKOM M300pa3UTEIbHOM HCKYCCTBEY.
Tema 2.5. Coaepxxanue yueOHOT0 MaTepHuaJa
Xumust H OpraHusm 1. XuMudeckue 3J€MEHTHI B OPIraHU3ME UEJI0BEKA. XO0JIECTEPUH U €TI0 POJIb B 310POBbE
YyesioBeKa. XUMHS B OBITY. 1 1
yenoBeka. MuHepaabHbIE BEIIECTBA B MPOIYyKTaX MUTAHUS, MUIIEBBIC JOOABKH.
Co6anancupoBanHoe nutanue. Boma. KauecTBo BObI.
I[IpakTHYeckune 3aHATHS
1. [TumeBsbie n06aBkK E B MUIIEBBIX MPOIYKTAX.
2. O6Hapy>keHHEe BUTAMUHOB B MPOIyKTaX MUTAHUSI. 3 2
PyOexnblii KOHTPOIb Nel
CamocrosiTesibHasA padora:
1. IToaroroBka pedeparoB u mpe3eHTaAlU Ha TEMY « XUMHS U OPTaHU3M YEJIOBEKa. XUMUS B
OBITY. 2 3
2. CocraBieHHe KpoccBopAa Ha TeMy: « BUTaMUHBI».
OU3UKA
BBenenue
Tema 1 ®dusnka - pyHIaMeHTAIbHAsI HayKa O pupojie. EcTecTBeHHO-HAYYHBIN METO/T TO3HAHUS, €T0 ) 1
BO3MOKHOCTH Y I'PaHULIbI IPUMEHUMOCTH.
Pa3nen 1. Mexanuka 9
Coaep:xxanue yueOHOro MaTepusia
Mexanunueckoe asmxenue. Ilepememenue. Ilyte. CxopocTs. PaBHOMEpHOE NpsIMOJIMHEWHOE 3 1
Tema 1.1. KunemaTuka JIBIDKEHHE. YCKOopeHue. PaBHOmepeMeHHOe MpsMouHelHoe JnBrkeHre. CBOOOHOE IMajieHHE.
JIBukeHre Tena, OpPOIIEHHOTO TIOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBMXKEHHE I10
OKPYKHOCTH.
Tema 1.2. 3aK0OHBI Conepxanue y4eOHOro MaTepuia 2 1




HaumeHnoBanue pasaesioB Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
MexaHnukn HoroTona [Tepseiit 3akon Hetorona. Cumna. Macca. Ummynwsc. Bropoit 3akoH Heiorona. OCHOBHOM 3aKOH
KJlaccuueckod auHaMuku. Tperuit 3akoH HbroroHa. 3akoH BceMHpHOro TArOTEHUS.
I'paBuranmonnoe mose. Cuna Tspkectu. Bec. CnocoObl m3Mepenust maccbl Ten. Cuiibl B
MEXaHUKE.
Conep:kanue y4eOHOTro MaTepua
Tema 1.3. 3aKOHBI 3aKoH coxpaHeHUs umnyibca. PeaktuBHoe aBmkeHue. Pabora cuibl. Pabora moTeHnnamIbHbIX 5 .
coxpaHeHusi B Mexanuke | CWI.  MormHoCTs. Oneprus. Kunernmdeckass oHeprus. IloreHumansnas 5Heprus. 3aKoH
COXpaHEHHUs MEXaHWYECKOU sHepruu. [IpuMeHenne 3aKk0HOB COXpaHEHUSI.
IIpakTH4eckue padoThI
1. Pemenue 3amau mo reme «MexaHUKay. 2 2
CamocrosiTeibHas padora: Pemenue 3amay, coctaBieHne 0000mIAONICH TAONHIBI IO TEME 2 3
«Buapl 1BM>KEHUS», COCTABIEHUE KPOCCBOpia 10 pazaeny «MexaHukay
Pa3nes 2. OcHoBBI
MOJICKYJISIPHON (DM3MKH H
TEePMOJMHAMMKH
Conep:xxanue yueOHOro MaTepuia
WneanbHbiil ra3. OCHOBHBIE MOJIOKEHHMSI MOJIEKYJISIPHO-KMHETHYECKONH Teopuu. Pasmepsl u
Macca MOJieKyl M aTtoMoB. bpoyHoBckoe nBwxkeHue. Juddysus. Cunbl u  sHeprus
MEXMOJIEKYJIIPHOTO B3aumozeicTBusi. CTpoeHue ra3oo0pa3HbIX, KUAKHX M TBEPIABIX TeIl.
Tema 2.1. OcHOBBI CkopocTy JABWKEHHUS MOJIEKYJT M uX u3Mepenue. MneanwpHbiii ra3. JlaBnenue raza. OCHOBHOE 3 1
MOJIEKY IS PHO- YpPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHM ra3oB. TemiepaTypa U €€ HU3MEpPEHHE.
KHHETHIECKOU TeOpun ["a30BbIe 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIEPATYPhl. Y PaBHEHHE COCTOSHUS WUEaTHHOTO Ta3a.
MouisipHasi ra3oBasl IOCTOSIHHASL.
CamocrosiTesibHast padora:
Hanucanue pedepara na temy «M.B. JlIomonocoB — ocHoBomon0KHUK MKTH 4 3

Hanucanue noxnana no teme «Kpucraiisl u amopgHbie BeLECTBa»
CocraBneHnue cpaBHUTENIbHOM Tabmuiel «Kpucrammmueckue u aMmophHbIC TEIa




HaumeHnoBanue pasaesioB Conep:xanue y4eOHOro MaTepuasa, JJadopaTtopubie padoThl M NMPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
Conep:xxanue yueOHOro MaTepusia
OcCHOBHBIE TIOHATHS W OmpejesneHus. BHyTpeHHssl >Heprusi cucteMbl. BHYTpeHHsIsT >Heprus
Tema 2.2. OCHOBLI ujeanpHoro rasa. Pabora u temnora kak GopMbl mepefaun dSHEepruu. TernoeMKoCTh. Y neabHas
TepMOIMHAMHIKH TEIJIOEMKOCTh. Y paBHEHHUE TerioBoro 6ananca. [lepBoe Hawano TepMoauHaMuKku. AaunabaTHBIN 2 1
npouecc. [Tpuniun nericteus temnoBoil MamuHbl. KITJ[ TenoBoro asuratens. Bropoe navaio
TepMOJAMHAMUKUA. TepMoauHaMuueckas IIKaja TeMIlepaTyp. XOJOAWIbHBIE MAaIlUHBI.
Tennossie aeurateny. OxpaHa OpUPOAIbL.
Copaepxxanue yueOHOTro MaTepujia 1
Tema 2.3. CBoiicTBa CroiicTtBamnapoB.Mcnapennenkonaencanus. HaceimeHHbIinmapuerocBoiicTBa. AOCOI
napos IOTHAsIMOTHOCUTEJIbHAsIBIAXKHOCThBO3AyXa. Toukapockl. Kurnenune.3aBucuMocTbTeM
nepatrypbeIKunieHusioTaapieHus. [ leperpeTeiiinapueroncnoib30BaHUEBTEXHUKE.
Conep:xxanue yueOHOro MaTepuia 2
Tema 2.4. CBoiicTBa = =
N XapaKkTepUCTUKAXKUAKOTOCOCTOsIHUSIBEIIeCTBA. [ [OBEpXHOCTHBIMCITOMKUAKOC
KHAKOCTEH TH. DHEPTUATIOBEPXHOCTHOTOCOA. SIBJIEHUHATPAHULIEKUIKOCTUC TBEPABIM 1
TenoM. KanuuisipHele siBJICHUS.
Conep:xxanue yueOHOro MaTepuia
Tema 2.5. CBoiicTBa _
TREPBIX TeT XapakTepUCTHUKa TBEPIAOrO0 COCTOSIHUSI BEIIeCTBa. YIIPYTH€ CBOMCTBA TBEPABIX
Tea. 3akoH ['yka. MexaHundeckue CBOMCTBa TBEPAbIX TeJd. lemioBoe 1 |
pacuiMpeHue TBEpAbIX Tell U kuakoctei. [lnaBjieHne u Kpuctajiu3aiusl.
IIpakTnueckne padoThl
2. Pemenue 3anay no Teme « OCHOBBI MOJIEKYJISIPHOUM (PU3UKU U TEPMOIUHAMUKIY. 2 2
Pa3pea 3.
DJIeKTPOIMHAMHUKA
Conep:xxanue yueOHOro MaTepuia
Tema 3.1. DieKkTpHueckoe OJIeKTpU4YeCcKue  3apsiapl. 3aKkOH  coXpaHeHus 3apsiga. 3akoH  Kyioha.
Hose DnekTpudyeckoe T1ojie. HampspkeHHOCTh  DIEKTPUYECKOro  Tojisi.  [IpuHnmn 3 1

cynepno3uiiuu noineil. PabGora cun snekTtpocrarudeckoro mnois. I[loreHuuar.
PaznocTh moTeHIMAOB. ODKBUMNOTEHIMAJIBHBIC TOBEPXHOCTU. CBsA3b MEXKIY




HaumeHnoBanue pasaesioB Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT) 4acoB | OCBOEHUS
HaIps>KEHHOCTBHIO U Pa3HOCTHIO NOTEHIIMAJIOB AJIEKTPHUYECKOIO OJIsl. JIuanekTpuku
B aJekTpuueckom nione. llomsapuzanuss auanekTpukoB. IIpoBogHWKM B
anexkTpuyeckoM nosie. Konnencaropel. CoenmHeHHE KOHJIEHCATOPOB B Oarapero.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa. DHEPrus DJIEKTPUUYECKOTO MOJIsl.
Coaep:xkanue yueOHOro MaTepujia
VYcioBusi, HEOOXOIMMBIE JISI BO3HUKHOBEHUSI U MNOAJEPKAHUSI DIEKTPUUYECKOTO
Toka. Cuyia TOKa U IJIOTHOCTh TOKa. 3akoH Owma st yuyactka uenu 6e3 D/1C.
Tema 3.2.32K0HLI 3aBUCUMOCTH DJIEKTPUYECKOIO COHNPOTHUBJIEHHUSI OT Marepualia, IJIUHbI U
HOCTOSIHHOI'O TOKA IJIOLIAAN IIONEPEYHOr0 CEYEHUs MNPOBOJHHMKA. 3aBUCHUMOCTH 3JIEKTPUUECKOTO 1 1
CONpPOTUBJIEHUS TPOBOJHHUKOB OT TEMIIEpaTyphbl. OJIEKTPOABHXKYIIasi CHJA
UCTOYHHMKA ToKa. 3akoH Oma mius noaHod nenu. CoeguHEHUE IPOBOJHUKOB.
CoenuHeHUEe WCTOYHHKOB JJIEKTPUUECKOU 3Hepruu B Oarapero. 3akoH Jxoyns —
Jlenna. PaboTa 1 MOLIHOCTB 3JIEKTPUYECKOro Toka. TemyioBoe jielicTBUE TOKA.
Tema 3.3. ConepxxaHue y4eOHOro MaTepusia
DJIeKTPUYECKHil TOK B C
0oOCTBEHHAasi HPOBOJIMMOCTh NOJYIPOBOJHUKOB. [10TynpOoBOIHUKOBBIE TPUOOPHI.
MOJIYNIPOBOJHHUKAX 1
Conepxanue y4eOHOro MaTepuia
Tema 3.4. MArHHTHOE BekTopuHaAyKIIMUMarHUTHOTONoJis. JleicTBueMarHu THOT OTIOJISTHANPSIMOJIMHE MHBIA 1
- MIPOBOJIHUK C TOKOM. 3akoH AMiiepa. B3zaumoaeiictBue TOKOB. MarHuTHbIN NOTOK.
PabGora mo mepeMeneHuo MPOBOJHHUKA C TOKOM B MarHMTHOM Tiojie. JlelicTBue 1
MarHUTHOTI'O IOJsI Ha ABWXKyumuicsa 3apsaa. Cuina JlopeHna. OnpeneieHue
YJAEJIBHOIO 3apsiaa. Y CKOPUTEIIN 3aPSKEHHbBIX YACTHIL.
Tema 3.5. Conep:xxanue yueOHOro MaTepusia
JJ1eKTPOMArHHUTHAs DOnekTpoMarHuTHas MHAYKIUs. Buxpesoe snektpuueckoe nosie. CaMOUHIYKIUS.
HHAYKIUSA DHeprust MarHUTHOTO TIOJIS. 1 1
IIpakTnyeckue padoTbl | 5

3. Pemienue 3a1a4 o TemMe « NEeKTPOIUHAMUKAY.




HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA,
CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT)

Oo0Lem
94acoB

YpoBenb
OCBOEHHS

CamocTosiTeibHasi padora: [loaroroBka pedepara:

l.Ilpumenenne saektponu3a B TexHuke. [lpeBpamieHue XMMHYECKOM SHEPruM B
ayIeKTpudecKyto. ["anbBaHnUYECKUE 3TIEMEHThI. AKKYMYJISTODBI.

2. Tunbl CaMOCTOSITENIBHOTO pa3psia U WX NPUMEHEHHWE B TeXHUKEe. MonHus. 3amura oT
MoJiHuU. [IpruMeHenue mna3msl.

3.DneKTpOHHBIE TaMIBL: JUO, TPUO. DIEKTPOHHBIEC MyYKHU. DIEKTPOHHO-Ty4YeBas TpyOKa.
4.BuxpeBble TOKU. Pojib MarHUTHBIX NOJIEH B SIBIEHUAX, porcxoaaumx Ha ConHLe.
5.CaMOMHAYKIMS, B3AUMOUHIYKIIMS: IPUMEHEHHE.

6.ABTOKOJICOaHMS. ['eHepaTop He3aTyXaroNMX KoueOaHuH.

7.3Byk. CKOpOCTb 3BYyKa. YbTpa3ByK. [[pumeneHue ynbrpa3Byka.

8.Murepdepenunss B TOHKMX IuleHKax. llomocel paBHO# TommuHbl, Konbpma HeroToHa.
Hcnons3oBanue unTephepeHnu u AuQpakiuy B Hayke U TexHuke. [lonarue o romorpadum.
9.0mbiT KynoHa ¢ KpyTUIBHBIMU BECaMU. JKBUIIOTCHIIUAIBHBIC TTOBEPXHOCTU. DIEKTPUIECKOE
CMeELIEHUE. DIEKTPOCTaTHUECKas 3allUTa.

10.TenoBoe nericTBue Toka. CBEPXMPOBOAUMOCTh. ICTOYHUKH MTOCTOSIHHOTO TOKA.

11.Pabora Bbixoma. TepmonnekTtpuyeckue sBiaeHus. KOHTakTHas pa3HOCTh MOTEHIIUANIOB.
Tepmomnapsl.

12.OHepreTuyeckue ypOBHM M SHEPreTHYECKHWE 30HBI, p-n M p-n-p MEpexojbl B
NOJYTIPOBOIHUKAX. [10TyIpOBOTHIKOBEIE TPHOOPHI.

13.Marautocepa 3emnm U €€ B3aUMOJICHCTBHE C COJMHEYHBIM BeTpoM. KpuBas
HamarHnuuBanus. Temneparypa Kropu.

14.Toku BwicOKO#l uwacToThl. IloHsTe o TpexdasHom Ttoke. Ilomydenue, mnepenada u
pacnpeeneHne IEKTPOIHEPTUN B HAPOJHOM XO3sIiCTBeE.

15.Ilpumenenue 5/M BOJH: TENEBUACHHE, paaUOJOKaIus, paauoacTpoHomusi. Hasnauenue
OCHOBHBIX OJIOKOB paJIMONIPHEMHHUKA

Pa3nen 4. Kosiedoanus n
BOJIHBI

Tema 4.1. Mexann4deckue

Conep:xxanue yueOHOro MaTepusia




HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA,
CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT)

Oo0Lem
94acoB

YpoBenb
OCBOEHHS

KoJIe0aHus

KonebarenpHO€E JBHYKEHHE. I"'apmoHUyeckue
konebanua.CBoOOJHbIEMEXaHNUECKHEKOJIcOanus. JInHeliHpIeMeXaHNYeCKHUEKOIe0a
TebHBIeCUCTEMBI. [IpeBpamieHre »SHEPrurM NOpu  KOJIeOATSIILHOM JIBHIKCHHH.
CBoOOIHBIE
3aTyXarnueMeXaHHndeCKUeKoJIicOanus. BEIHY K IeHHbIEeMEXaHHISCKUCKOJICOaHHSI.

Tema 4.2. Ynpyrue BoJIHbI

Conep:xxanue yueOHOro MaTepuia

Ilonepeunsle W TPOAOJIBHBIE BOJHBIL. XapPaKTEPUCTUKU BOJIHBL. Y paBHEHHUE
mIockoi Oeryieit BoaHbl. MATEepdepentius BoH. [lorstne o audpaknuu BOJIH.
3BYKOBbI€ BOJIHBI. ¥ IbTPa3BYK M €0 IIPUMEHEHHE.

Tema 4.3.
DJIeKTPOMATHUTHbIE
K0J1€0aHUA U BOJHLI

Copnep:xxanue yueOHOro marepujia

CBoOOnHBIE  3JIEKTpOMAarHuTHble  KojeOaHus. IlpeBpamienue sHeprum B
KoJIeOaTeIbHOM KOHTYypE. 3aTyXarollue »JIEeKTPOMarHuTHbIE KoJieOaHUs.
I'eneparop HE3aTyXarolnux JIEKTPOMArHUTHBIX KoJIeOaHuM.
Briny>xieHHbiesnekTpuueckuekoiedanus. I lepemenuriiiTok. I 'enepaTopriepeMeHHO
roroka.EMKOCTHOEM HWHAYKTHBHOE COIIPOTHUBIICHUsI IIEPEMEHHOIO TOKa. 3aKOH
Oma 11 2JIEKTPUYECKONW 1IeNM IepeMEeHHOro Toka. PabGora W MOIIHOCTH
nepemeHHoOro Toka. I['eHeparopsl Toka. Tpanchopmartopbl. Toku BBICOKOM
qacToThl. [lonyuenue, nepenada u pacupeneieHue 3JIEKTPOIHEPTUH.

DJIeKTPOMAarHUTHOE MOJIE KaK OCOOBIM BHJ MaTE€pUU. DIEKTPOMArHUTHBIE BOJIHBI.

BubGparop I'epuia. OTkpbIThII KOJIeOaTenbHbIN KOHTYP. M300peTenue paano A. C.
I[MonoBbiM. [ToHsITHE O pagnocss3u. [I[puMeHeHnEe YTeKTPOMAarHUTHBIX BOJIH.

IIpakTuyeckue padoTbl

4. Pemtenue 3amay 1o teme «Kosie0aHus v BOJIHBD).

CamocrositesibHas padora: [loaroroska pedepara:

1. MexaHnveckre KojaeOaHus

2. DIEKTPOMarHuTHBIC KOJICOaHHsI

3. Ilpou3BoaCTBO, Nepeiava, U UCIIOJIb30BAHUE IICKTPUUECKON SHEPTUU
4. MexaHn4yecKre BOJIHbI




HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA,
CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT)

Oo0Lem
94acoB

YpoBenb
OCBOEHHS

5. DIIeKTpOMarHuTHBIE BOJIHBI

Pa3pen 5. OnTuka

Coneprkanue yued0HOTo MaTepuia

Tema 5.1. Ilpupoaa ceera

CKOpOCTh pacmpoCTpaHEHUsI CBETA. 3aKOHBI OTPAKECHHUS U MPEIIOMJICHUSI CBETA.
I[Tonrnoe otpaxkenue. JIuu3bl. ['71a3 kak ontuueckass cucrtema. OnTUudeckue
OpUOOpPHI.

Tema 5.2. BoaHnoBbie
CBOMCTBA CBeTa

Conep:xxanue yueOHOro marepujia

HNuarepdepenniusa cBera. KorepeHTHOCTH CBeTOBBIX Jydeil. MHTepdepeHIus B
TOHKMX  IuleHkax. Ilomocekl  paBHOM  TommuHbl. Konbnma — HeroTtoHa.
Hcnonp3oBanue wuHTEepdepeHUMd B Hayke H TexHuke. Judpaknus csera.
JAudpakauss Ha 1menu B IapajUIedbHBIX JydaxX. J(udpakinmoHHas penierka.
IToustue o rojorpaduu.
IHonspuzanuanonepedynbixBoyH. I lomsipuszanusceera. JIBOMHOCIy4YeIPEIIOMIIEHU
e.llomsspounpl. Jlucnepcust cBera. Buabl crnektpoB. CHOEKTpbl HCIIyCKaHUSA.
CoexTpsl TIOTJIOHICHUA. YIbTpaduoneroBoe U HUHPPAKpPACHOE W3IIyUYCHUS.
PenTtrenosckue gyuu. X nmpuposia u cBOMCTBA.

IIpakTUyeckue padoTbl

5. Pemenue 3aga4d no teMe «ONTHKAY.

CamocrosiTesabHas padora: OdopmiIeHHE TEMATHYECKOTO KOHCIIEKTA 10 TeMe «JIMH3BD»;
CocraBiienre 000011aromeii Tadbauibl «BoJIHOBBIEC CBOMCTBA CBETAY;
CocraBiieHHE MTPE3CHTAINH 110 TeMe «BHUIbI 3JIEKTPOMArHUTHBIX U3TyUYCHHID)

Pa3nes 6. DiieMeHTBI
KBAaHTOBOH (u3UKHU

Tema 6.1. KBanToBas
ONTHKA

Conep:xxanue yueOHOro MaTepuia

KsanToBas rumoresa Ilnanka. dotonbl. Buemauii dotornekrpudeckuii >pdexr.
BuyTtpennuii poroaddext. Tunbsl poTo371€MEHTOB.

Tema 6.2. ®usuka aroma

Conep:xxanue yueOHOro MaTepuia




HaumeHoBaHue pa3jie/ioB
U TeM

Coaepixkanue yueOHOro MaTepuasa, jabopaTtopHbie padoThl M NPaKTHYECKHe 3aHATHSA,
CaMOCTOSITeJIbHASI padoTa 00y4alImuXxcs, KypcoBasi pa6ora (IpoeKT)

Oo0Lem
94acoB

YpoBenb
OCBOEHHS

Pa3zBuTHe B31JI51,10B Ha CTPOCHHUE BellleCTBAa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bogopona. fpepnass monens aroma. OnbiTel D. Pesepdopma. Mogaenr atoma
Bosiopoaa 1o H.bopy. KBaHTOBBIE reHEpaTOPHI.

Tema 6.3. ®Puszuka
aTOMHOTO siApa

Conep:xxanue yueOHOro MaTepuia

EctecTBeHHass paaMOaKTUBHOCThb. 3aKOH paJHMOaKTUBHOro pacnaga. CriocoOsl
HaOJIIOJIGHUsI M pEerucTpanuu 3apsHKEeHHBIX 4acTtull. O@dexkr BasuioBa —
YepenkoBa. Ctpoenue aromHoro siapa. /Jledpekt maccel, DHEprusi CBsI3U H
YCTOMYHUBOCTH aTOMHBIX sanep. S nepHsie peakuuu. HckyccTBeHHas
pPanguMoOaKkTUBHOCTD. Jenenune
Tsokenbixsaep.Llennassanepuaspeakuys. Y ipasisieMasilienHasspeakuys. Sl nepHbIin
peakrop.llonydyenue pPanuoOaKTUBHBIX U30TOIIOB U ux IIPUMECHEHHUE.
buonornuyeckoe  J€WCTBHE  PAaAMOAKTHUBHBIX  M3JIYUYCHHU. DJIeMeHTapHbIC
4aCTULIBL.

IIpakTnyeckue padoTb

6. Perienue 3a1a4y «O5eMeHTh KBAaHTOBOW (DU3HUKID.

Py0eskHblii KOHTPOJIH Ne 2

CamocrositesibHast padora: [logroroBka pedepara:

1.Buytpennuit porosddexr. Tumsr hoTornemeHTOB.

2.1TonsiTHE O KBAaHTOBBIX reHeparopax. [Ipumenenue nazepos. [IoHsATHE 0 KBAHTOBOW MEXaHUKE.
OTkpbITHE IPOTOHA U HeWTpoHA. CrIocOOBI HAOMIOIEHHS ¥ PETHCTPALINH 3aPSXKEHHBIX YaCTHII.
3.IlonyyeHrne paaMOAKTUBHBIX HM30TONOB W HMX NpUMEHEHHE. buosnornueckoe aenucTBUe
paZiMOaKTUBHBIX U3ITyYEHUH.

[Toarororka pedepara:

1.VnerpaduoneroBoe u uHPpakpacHoe u3MydeHus. PeHrreHoBckue nyuyu. X mpupona u
CBONCTBA.

2.TernoBoe M3Iy4eHME U €ro XapakTepUCTUKH. JltomMuHecneHuus. XHUMHUYECKOE JEHCTBUE
CBETA.

3.Ynpasnsiemas siiepHas peakuusi. SIaepHblii peakTop.

BHOJIOI'UsA
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Pasznen 1. 4
buonorus —
COBOKYITHOCTb HayK
0 )KMBOH MPUPOJE.
Coaep:xkanue yueOHOro MaTepuaJa
1. ’KuBast mpupoza Kak 00bEKT U3yUeHUsT OMOIOTHH. MeTO bl NCCIEA0OBaHUS KUBOM MPUPOJIHI B
Ouosoruu.
Tema 1.1. 2. Onpenenenue xu3HU. OCHOBHBIE IPU3HAKU KUBOI0. Y POBHU OpraHU3aluy KU3HU. MeToabl 1 !
MeToabl HAYYHOTr0 u3y4yeHus: OMonoruy. 3HaueHne OUOJIOTHN.
NO3HAHMsA B OH0JIOrHH. IpakTHyeckue 3aHATHSA
1. YpoBHU opraHu3anuy ;XxMBOW MAaTEpUN. ! 2
CamocrosiTesbHas padora: [loaroroska pedepatoB Ha TeMy: « COBpEeMEHHBIE METOIbI
UCCIIeTIOBaHMS B OMOJIOTHH. 2 3
Pazgen 2. Knerka
Tema 2.1. Copnepxxanue yueOHOIro MaTepuaJia 2
Hcropus nsydyenns 1. OcHOBHBIE TIOJIOKEHUS KIeTOUHOU Teopuu. KiteTka - CTpyKTypHO-(QYHKIMOHATbHAS
KICTKH. (37meMeHTapHas) eIUHHUIA KI3HIL !
CamocTosiTesibHasi padoTa: BeIToIHEHHE MMCHbMEHHOTO aHAIN3a y4eOHOM JINTepaTyphl TEME:
«KneTka — 35ieMeHTapHas €IMHNLA CTPOCHHUS U )KU3HEACITEIIBHOCTH OPTaHU3MOBY. 2 3
Tema 2.2. Copnepxxanue yueOHOro MmaTepuaJia
CTpoeHue KIeTKH. 1. ITpokapuOTHI ¥ 3yKapHOTHI - HU3IINE U BBICIINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH 3yKapHOT.
2. Knerounoe siapo. yHKUUA sApa: XpaHEHUE, BOCIIPOU3BEICHUE U MEpeaada HaclaeACTBEHHOM 5 !
uH(bOpMalnK, PEryJysaius XUMUYECKON aKTUBHOCTH KJIETKH.
3. CtpykTypa u QyHKIHUU XPOMOCOM. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
IIpakTHYeckHe 3aHATHSA: 3 5

1. «OcHOBHBIE CTPYKTYpHbIE KOMIIOHEHTHI KJIeTKW». CTpOeHHUE KIETKHU, OCHOBHBIE OPTaHOUIbI U
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uX (QyHKIIHH.
2. «CpaBHEHHE CTPOEHUS KJIETOK PACTEHUH U )KMBOTHBIX». HabOmioienne KiIeTok pacTeHUHN 1
JKUBOTHBIX 10 MUKPOCKOIIOM HAa TOTOBBIX MUKPOIIPENapaTax U UX ONUCaHUE.
CamocrosiTeibHas padoTa
1. 3anonuuTh TabaMy «CTpoeHne U PYHKIUN OPraHOUI0B KIETKI. 3 3
2. [MoaroroBka pedeparoB Ha TeMy: «COBpeMEHHBIC METOTBI UCCIICIOBAHUS KICTKHY.
Coaep:xkanue yueOHOro MaTepuaJa
1. Heoprannueckue BeniecTBa B COCTaBe KIETKU. POk BOJbI Kak paCTBOPUTENS U OCHOBHOTO
Tema 2.3. KOMIIOHEHTa BHYTPEHHEHN CpeJibl OpraHU3MOB. 4 1
Buoornyeckoe 2. YrneBoas!l ¥ nunuabl B kietke. CTpykTypa u Ouonoruyeckue ¢pyakiun 20 6enkos. CTpoeHne
3HA4YCHHE HYKJIEOTHJIOB U CTpYKTypa noiauHykiaeotuauslx nenei JJTHK u PHK, AT®.
XAMHICCKIX CamocrosiTeIbHass paGoTa:
S/ICMCHTOB. 1. BemmonHeHre TUChMEHHO aHaIM3a YIeOHOU JINTEPaTyPhl, MPAKTHYECKUX 33]1a4 U TECTOBBIX 3a/IaHUH
I10 BOIIpOCaM: <<HeopraHquCK1/Ie " OPTraHUYCCKHUC BEIIECCTBA B OPraHU3ME YCJIOBCKA. OcHOBHBIE 2 3
KHU3HCHHO H€06XOI[I/IMI>I€ COCAUHCHUA: 6CJ'IKI/I, YTJIC€BOABL, J XKUPbI, BATAMUHBD).
Tema 2.4. Coaepixxanue yuedOHOTo MaTepHuaJia
Bupycel u 6axrepuodar. 1. HexneTouHoe CTpOCHUE, JKU3HEHHBIH IUKII U €r0 3aBUCUMOCTD OT KJICTOYHBIX (hOPM KH3HHU. 4 1
2. Bupycsl - Bo30yauTenu nHGEKIHOHHBIX 3a001eBaHMii; MOHATHE 00 OHKOBUpYcax. Bupyc
ummyHoaedunura yenoseka (BUY). [lpodunaktruka BUYU-undexum.
CamocrosiTesibHas padoTa:
1. IToaroroBka pedepatoB 1 mpe3eHTaAINi Ha TeMy: «BHUPYCH - BO30yauTen HH(EKITMOHHBIX 2 3
3aboneBaHmit»; « Bupyc nmMmyHnonepunura yenoseka. [Ipodunakrnka BUY-nnpexmmmy.
Pazpea 3.
Opranuszm
Tema 3.1. Conep:xaHue yueOHOro MaTepuaJa:
Opramusm — efiHoOe 1enoe. 1. MHOroo6pasue opranu3MoB. OOMEH BEIIECTBOM U SHEPTHEH C OKPYKAIOIIIEH CpeIoi KaKk 4

HGO6XOI[I/IMO€ YCIIOBUE CYIIECTBOBAHMA )KHUBBIX CUCTCM.
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2. CriocoOHOCTh K CaMOBOCTIPOHM3BEIACHUIO - OJHA W3 OCHOBHBIX OCOOCHHOCTEM >KHMBBIX
opranu3moB. J[leneHne KJIETKH - OCHOBAa pPOCTa, Pa3BUTUS U PA3MHOKEHHS OPraHU3MOB.
becnonoe pazmuoxxkenue. [lonoBoiil mporecc u mMojaoBoe pasMHOKeHHE. OMIOJ0TBOPEHUE, €TI0
OHOJIOTrHYecKOe 3HaYCHHE.
CamocrositenbHas padora:
1. BeimonmHeHNe MMCHEMEHHOTO aHalTu3a yueOHO! JIUTepaTyphl U TECTOBBIX 3aJJaHUH 110
Borpocam: «PazMHOkeHHE opraHu3MoB. MUTO3 U MEHO3». 4 3
2. [loaroroBka pedeparoB U npezeHTanuil no teme: «Muto3. Meiios».
Copnep:xanue yueOHOro MarepuaJia
Tema 3.2.
Homsmiic 1. [TonaTre 06 MHIUBUAYATHLHOM (OHTOTE€HE3), SMOPHOHAIBHOM (AMOPHOTEHE3) U 5 .
06 HHAMBHIYAIBHOM, MOCTAMOPHUOHAILHOM Pa3BUTHH.
IMOPHOHAIIBHOM | 2. UnnuBuayanbHOE pa3BUTHE YEJIOBEKA U €r0 BO3MOXKHBIE HAPYIICHUSI.
NOCTIMOPHOHATEHOM CamocrosiTe/ibHas padoTa: BIoiHeHne MMCbMEHHOTO aHaIN3a YU4eOHOM JIMTEPaTyphl MO 2 3
PAsBITHH. TemMe: « IMOPHUOHAIBHOE U TIOCTIMOPHUOHAIBHOE Pa3BUTHE OPTaHU3MOBY.
Tema 3.3. Copnep:xanue ydeOHOro MaTepuaJia
Obume 1. O6mmue mpencTaBiaeHUs O HACIEACTBEHHOCTH M U3MEHUYUBOCTH. | eHeTHuecKass TepMUHOIOTHS
OpeaACTaBJICHUA O U CUMBOJIMKA.
HaCJICIACTBCHHOCTH
T M EHTHBOCTH: 2.3akOHOMEpHOCTH HacnefoBaHus. HacnenoBaHnue mpu3HakoB y 4enoBeka. IlonoBble
xpoMocoMbl. ClIeTIJIEHHOE C OJI0M HacJleJ0BaHUeE. 8 1
3. HacnenctBeHHble 00i€3HU 4YeNnOBEKa, WX NpUYUHBI U mpodunakThka. CoBpeMEHHbIE
IPEJICTABJICHMSI O TEHE U TEHOME.
4. I'eneTnueckue 3aKOHOMEPHOCTH U3MeHYMBOCTH. Knaccudukanus GopM H3MEHYUBOCTH.
5. BinsiHre MyTareHoB Ha OpraHu3M 4YeJI0BEKa.
CamocrosiTeibHas padora:
1. BeinonHeHre MTUCbMEHHOTO aHaN3a y4eOHOU TUTepaTypsl U 10 Bonpocy: «OCHOBHBIE
T€HETUYECKHUE MOHSATHUS, TEPMHUHBI I CUMBOJIBD. 5 3

2. lToaroroButk pedepaTsl U MPE3CHTANNH HA TeMbl: «MonudukanrnonHas ¥ HacjlIeICTBEHHAsS
U3MEHYUBOCTHY; «KoMOMHATHBHAS U3MEHUYUBOCTHY; « MyTallMOHHAs] W3MEHYUBOCTbHY;




HaumeHoBaHue pa3jie/ioB
U TeM
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Oo0Lem
94acoB

YpoBenb
OCBOEHHS

«Jleuenue n npenynpexaeHne HEKOTOPBIX HACIEACTBEHHBIX 00JI€3HEN YeIoBeKay (110 BEIOOPY).

3. Buectu B FHOCC&pI/Iﬁ OCHOBHBIC TCHECTUYCCKHUEC ITOHATHA, TCPMHUHBI U CHUMBOJIBI.

Tema 3.4.
IIpenmer, 3a1a4u 1 METOBI
CEJIEKIIHH.

Coaepxanne y1eOHOr0 MaTepHuaJia

1. HpeI[MeT, 3aJ1a4d U METOABI CeNIEKIIUM. I eHeTUIeCKre 3aKOHOMCPHOCTH CCJICKIINH.

2. Yuenne H.W. BaBusnosa o 1ieHTpax MHOr00oOpa3ust U MPOUCXOXKICHUS KYJIbTYPHBIX PaCTCHUH.

3. buoTtexHoorus, e TOCTHKEHUS, IEPCIEKTUBBI PA3BUTHSIL.

HpaKanecm[e 3aHATHUA:

1. Pemenue sneMeHTapHbIX TEHETUYECKUX 3aa4.

2.AHaiM3 W OIEHKa JTHYECKUX AacleKTOB pa3BUTUS HEKOTOPBIX HCCIEIOBaHUNA B
OMOTEXHOJIOTUH.
Py0e:xHblii KOHTPOIb Ne3

CamocrosiTesibHasA padora:

1. TlogroroBka pedepatoB Ha Tembl: «BiHsHHE aIKOroJnM3Ma, HAPKOMAaHMM W KypeHHUs Ha
HACJIEICTBEHHOCThY»; «LleHTpbl MHOrooOpazus W MPOUCXOXKIEHHUS KYJIbTYPHBIX PAaCTEHHUU.
UckycctBeHHslit 0TOOp»; «MccnemoBanus B obOnacté OuoTexHonorum»; «leHeTnka U
MenuuuHa»; «bruoTexHonorus u renHast nHxeHepus — texnonorun XXI Beka» ( 1o BeIOOpY).

Pasnen 4. Bun

Tema 4.1.
DBOIOIMOHHAS TEOPUSI.

Conep:xxanue yueOHOro MaTepuaJia

1. DBOIOIIMOHHAS TEOPHS U €€ POJIb B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYIHON
KapTUHBI Mupa. Bun, ero kpurepun. [Tomysiust Kak CTPYKTypHast €AMHHIIA BUA H SBOJIFOIIHH.

2. Cunrterndeckas teopus 3Boitoruu (CTI). JIBuxKyIlre CUiIbl SBOJTIOLNUNA B COOTBETCTBUHU C
CTD. Pesynbrarsl 3BoMIONUA. [IpUarHBI BEIMUpaHUS BUJIOB.

IIpakTnyeckmne 3aHATHS:

1. Ontucanme ocoOeit BuAa 1o MOpHOIOTHIECKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynpTatel 3BOMIOLMH.

Conep:xxanue yueOHOIro MaTepuasa

1.CoxpaHneHnre MHOrooOpasus BUJIOB KaK OCHOBA YCTOWYHBOTO Pa3BUTHs OHOChEpHI.

2. IlpuunHbl BBIMUpaHUs BUJIOB. bruosornueckuil nmporpecc u OMOI0rMUeCKUii perpecc.
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Oo0Lem
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YpoBenb
OCBOEHHS

CamocTosiTesibHAsI padoTa:

1. IlogroroButs pedeparsl U mpe3eHTaMu Ha TeMbl: «Y. JlapBUH M €ro TEOpHs IMIPOUCXOXKIEHUS
BUJIOB»;«JloKka3zaTenbcTBa  3BOMIOLMNY; «BiusgHue amkoronmsMa, HApKOMaHMM M KypeHHsS Ha
HacJIeICTBEHHOCTE»; «LleHTppl MHOrooOpasusi ¥ TNPOUCXOXKAEHHS KYJIbTYpHBIX PACTCHUN»;
«HWckyccrBennslii otoop»; «MccnemnoBanus B oOiacTh OHOTEXHONOTHH»; «['€HETHKa W MEIUIMHAY;
«buoTexHonorus u reHHast ”H>keHepusl — TexHonoruu X XI Beka» (1o BeIOOpY).

2. BrImonHEeHNEe MUCEMEHHOTO aHAIM3a yIeOHOH IMTepaTypsl o TeMe: «bromorndaeckuii mporpecc u
OHMOJIOTHUECKUI perpeccy.

Tema 4.3.
['umoTe3sl MPOUCX 0K ACHHUS
KU3HHU

Conep:xaHue y4eOHOro MaTepuaJia

1. 'unoTe3bl MPOUCXOKIACHUS KUZHU. Y CJI0KHEHHE )KUBBIX OPraHM3MOB Ha 3eMJle B IIpoLecce
ABOJIFOLIMUA. AHTPOIIOTEHE3 U €T0 3aKOHOMEPHOCTH.

2. JIOKa3aTCJ'H)CTBa POACTBA YCJIOBEKA C MIICKOIIMTAIOIIUMHU JKUBOTHBIMHU.

IIpakTnyeckne 3aHATHSA:

1. AHanm3 U olleHKa PAa3JIMYHBIX I'HIIOTE3 IIPOUCXOKACHUS KU3HU.

2. Aranu3 u OIICHKA PA3JIMYHbIX T'MIIOTEC3 ITPOUCXOKACHUA YCTIOBCKA.

CamocrosiTesibHas padora:

1. BpinmonHeHHe NMHMCbMEHHO aHaiu3a y4eOHOM JuTepaTypbl 1O BOIpocaM: «IKOJOTHYECKUE
(dakTOpbl AHTPONOreHe3a: YCIOXKHEHHE MOMYJSIUOHHON CTPYKTYphl BHUAA, W3TOTOBIIECHUE
Opyauil TpyAa, Mepexo] OT PACTUTENIIBHOIO K CMEIIAHHOMY THILy NUTaHUs, UCIOJIb30BAaHUE
orus. [losiBineHre MBICIUTENBHON AEATENBHOCTH U 4JI€HOpa3AelbHOM peur. [IpomcxoxaeHue
YEJIOBEUYECKUX pacy.

Pa3nen 5. IkocucreMbl

Tema 5.1.
[IpenmMeT u 3aa4n SKOIOTHH.

Conep:xanue yueOHOro MaTepuaJia

1. Ilpeamert ¥ 3a/1a4u HKOJIOTHH: yUeHHE 00 IKOJIOTHUECKUX (DaKTopax, y4eHHE O COOOIIeCTBaX
OpraHU3MOB, yUeHHUe 0 Onocdepe. Ikojorndeckue PaxTopbl, 0COOEHHOCTH UX BO3/ICHCTBHUS.

2. Dkonorudeckas xapakrepuctuka Buaa. [lonstue 06 skomornueckux cucremax. Llenu
nuTaHus, Tpoduyeckrue ypoBHH. broreorneHnos3 kak sKocucTema.
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IIpakTHYeckue 3aHATHSA
1. CocraBiieHHE CXeM Tepeaadn BEeIIeCTB M SHEPTHH (LICTICH MUTAHMS). 2 2
Tema 5.2. Coaepxanne y1eOHOr0 MaTepHuaJia
Brocdepa - rodanbHas 1. Yuenue B. 1. Bepnanckoro o 6uocgepe. Posb xuBbix opranu3moB B 6uocdepe. buomacca.
JKOCHCTEME. 2. buonornueckuit KpyroBopoT (Ha IpuMepe KpyroBopoTa yriiepoaa). ) 1
3. OcHOBHbBIE HaINpaBJICHUs BO3JCHCTBUS YeI0BeKa Ha Ouochepy.
4. Tpancdopmarusi eCTeCTBEHHBIX SKOJIOTHYECKHX cHUcTeM. OCOOCHHOCTH arpoIKOCHCTEM
(arporieHO30B).
HpaRanecKne 3aHATUA
1. CpaBHHUTENbHAS XapaKTEPUCTHKA TIPUPOTHBIX SKOCHCTEM M arpOdKOCHCTEM CBOEH MECTHOCTH.
CocTraBreHue cxeMm Nepeiauy BEUIeCTB U SJHEPTUH (LIeTIel MUTaHus).
2. Penienne 5K0JI0THUECKHX 3a/1a4.AHAU3 U OLIEHKA MOCIEACTBUI COOCTBEHHON JI€ATEIHHOCTH 4 2
B OKpY’Kalollel cpezie, IIo0albHbIX KOJIOTHYECKUX MPOOJIEM U ITyTel UX peIIeHusl.
Py0exnblii KOHTPOIb Ne 4
CamocrosiTesibHas padoTa:
1. BrimonHeHNE MTUCEMEHHO aHAIN3a y9eOHOM JIMTepaTyphl U TECTOBBIX 3aJJaHUMN IO BOTIPOCAM:
«Okonornyeckre (HakTopbl U UX BIMSHHUE HA OPTaHU3MbDY; «MEXBUIOBbIE OTHOIICHHUS: 2 3
napasuTH3M, XUITHUYECTBO, KOHKYPEHIIUS, CUMONO03»; «3alOBEIHUKU U 3aKa3HUKU Poccumy.
JudpdepeHupoBaHHbIN 3a4eT 2

HUTOI'O:

201




3. YCJIOBUS PEAJIM3AIIMA YYEBHOM JUCIUILJIAHBI

3.1. TpeOGoBaHusi K MATEPUAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

OGopynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa MO KOJIMYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mpernoaaBaTes (CTOJ, KOMIIbIOTEP, UHTEPAKTUBHAS JOCKA);

- HarjasgHele mocoOus (y4eOHUKH, OIOpPHBIE KOHCIEKTHI-IIJIAKAThI, CTEHJBI,
KapTOUYKH, pa3IaTOYHBIA MaTepual, KOMIUIEKTHI 1a00paTOPHBIX padboT);

Texnuueckue cpecTBa 00yUeHUS:

- KOMIIBIOTEP C JIUIIEH3MOHHBIM MTPOTPAMMHBIM 00ECTICYCHUEM;
- MYJIbTUMEAUNHBIA IPOECKTOP;
- IPE3EHTALINH.

3.2. UudopmaunoHHoe odecnieueHne o0yueHust

Ilepeyenr pexoMeHayeMbIX Yy4eOHbIX u3AaHuii, HWHTepHeT-pecypcos,
JAOMOJHUTEIbHON JJUTEPATYyPbI

OcCHOBHbBIE HCTOYHUKH:

l.

Aizennon, A.E.®usuka: y4eOHMK W TNPAKTHUKyM Ui CPEIIHEro
npodeccuoHanbHoro oo6paszoBanuss / A. E. A#zennon. — Mockga:
UznarensctBo FOpaiit, 2019. — 335 c. — (IlpodeccuonanbHoe ob6pazoBaHue).
— ISBN 978-5-534-00795-4. — Tekct: anexktponnsiid // ObC KOpaiit [caift]. —
URL.: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®usuka: yaebHoe mocobue i CpeaHero npodeccuoHaIbHOTO
obpazoBanuss / B. B. T'opmau. — 2-¢ wm3a., mcnp. m jgom. — Mocksa:
M3narenscTBo FOpaiit, 2018. — 215 ¢. — (IlpodeccronansHoe 0Opa3oBaHue).
— ISBN 978-5-534-09366-7. — Tekct: anektponnbiii // OBC KOpaitt [caift]. —
URL: https://www.biblio-online.ru/bcode/438590

[Tpomkwn, C.C. MexaHuka, TEepMOJAMHAMHKA W MOJEKYJsIpHas (u3uKa.
COopHuk 3amad: ydyeOHOe mocoOue g cpeaHero MpodhecCHOHATBHOTO
ob6pazoBanust / C. C. Ilpomkun, B. A. Camoneros, H. B. Humenckuit. — 2-¢
u3d., ucnp. u gon. — MockBa: MzmarensctBo IOpaiit, 2018. — 467 c. —
(ITpodeccuonansHoe odbpazoBanue). — ISBN 978-5-534-04774-5. — Texcr:
anektponubii  // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckas, E.M. Heopranumyeckas Xxumus [DJIEKTPOHHBIM pecypc]:
yuebHoe mocobue / E. 1. Bacunesckas, O. U. Ceuko, T. JI. IlleBroBa. —
ONEeKTpOH. TEKCTOBbIE MAaHHble. — MuHCK: PecnyOnukaHCKHI HHCTUTYT
npodeccuonansHoro odpazosanus (PUIIO), 2015. — 248 c. — 978-985-503-
488-0. — Pexxum goctyma: http://www.iprbookshop.ru/67664.html

Kum, A. M. Opranunueckas XuMusi [ DIEeKTPOHHBIN pecypc]: yueObHoe mocodue
/ AM. Kum. — DnexTpoH. TekcToBbie AaHHble. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE H3aarenscTtBo, 2017. — 844 c. — 978-5-379-02004-0. —
Pexxum nocrymna: http://www.iprbookshop.ru/65281.html

Kosnosa U.W., buonorus [DnekTpoHHslit pecypce] : yueonuk / .. Ko3moga,
W.H. Bonkos, A.I'. Mycradun - M. : [DOTAP-Menua, 2015. - 336 c. - ISBN
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https://www.biblio-online.ru/bcode/438590
https://www.biblio-online.ru/bcode/438839
https://www.biblio-online.ru/bcode/438839
http://www.iprbookshop.ru/67664.html

978-5-9704-3440-6 Pexxum JIOCTyTa:
http://www.studentlibrary. ru/book/ISBN9785970434406 html
Jleryra, C. H. ®usuka [DnexkTpoHHBI pecypc]: yuebHoe mocoome / C. H.

Jleryta, A. A. Yakak. — DIEKTpOH. TEKCTOBbIE maHHBIC. — OpeHoOypr:
Openbyprekuii rocyz[apCTBeHHLIﬁ yHusepcutet, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. Pexum JIOCTyIA:

http://www.iprbookshop.ru/78852. html

XamutoBa, A. U. Opranndeckast xumus 1151 cTyeHToB CIIO [DnekTpoHHbIN
pecypc]: yuebnoe nocodue / A. U. Xamurosa, T. E byceiruna, JI. P. Caduna.
— DIeKTpoH. TekcToBble AaHHble. — Kaszanb: KazaHckuil HalMOHaJIbHBIN
MCCIIEIOBATENbCKUM TEXHOJMOrnYeckuid yausepcurer, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pesxxum noctymna: http:// www.iprbookshop.ru/80239.html

IlOHOJIHl/ITeJ'ILHI)Ie HCTOYHHUKHU:

1.

Ponuonos, B. H. ®u3uka jis kojuieKel: yueOHOe MocoOue A CpeaHero
npodeccuonanpsHoro obpazoBanus / B. H. PommonoB. — Mocksa:
NznatensctBo FOpaiit, 2019. — 202 c. — (IlpodeccruonansHoe obpa3oBaHue).
— ISBN 978-5-534-10835-4. — Tekct: anexktponnbii // ObC KOpaitt [caift]. —
URL: https://www.biblio-online.ru/bcode/431666

Kamamnukos, H. I1. ®usuka B 2 4. Yacte 1: yueOHUK M MPAKTUKYM IS
cpennero mnpodeccuonaibHoro obpaszoBanust / H. Il. Kamamnukos, C. E.
MypaBbeB. — 2-€ u3a., uctp. u gon. — Mocka: M3narensctBo IOpaiit, 2019.
— 254 c. — (Ilpodeccuonanpuoe oopazoBanme). — ISBN 978-5-534-09159-5. —
Texkcr: anextponnsiii / ObC HOpaiit [caitt]. — URL: https://www.biblio-
online.ru/bcode/437216

Kamamnvkos, H. II. ®u3uka B 2 4. Yacte 2: yu4eOHHK M MPAKTUKYM s
cpennero npodeccronanpbHoro oopazopanus / H. Il. Kamammukos, C. E.
MypaBbeB. — 2-€ u3a., uctp. u gon. — Mocksa: M3narensctBo Opair, 2019.
— 244 c. — (Ilpodeccuonansuoe oopazoranue). — ISBN 978-5-534-09161-8. —
Tekct: snexkrponssiit / DbC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

AnnpeeBa H.J[. buomorums. 10-11 kmaccel: y4eOH. s oOmieoOpa3oBar.
YUpeXKJIeH. yupexnaeHui (06a3oBbiii ypoBennb) / H.J.AugpeeBa. — M.:
Mmuemo3suna, 2012.

benses JI.K., Hpmmmun ['M., boponun II.M. u nap. buonorus (6a3oBbiii
ypoBeHb). 11 kiacc. - M., 2014.

benses JI.K., Hemvmun M., Ky3nemnosa JI.LH. u np. buonorus (6a3oBbiii
ypoBenb). 10 kiacc. - M., 2014.

buonorus. PykoBoacTBO K mpakTHueckuM 3aHATHUsAM / monx pen. B. B.
Mapxkunoit. - M., 2014.

buonorus: B 2 1. / nog pen. H. B. SApsiruna. - M., 2014.

[Mabpuensn O.C. u ap. Xumus. TecTsl, 3a1a4u U yrpaxxHEeHUs: yueO.

rocooue. - M., 2014.
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22.

23.

24.

25.

[Ma6puensn O.C. Xumus. [locobue mist moarorosku k EI'D: yue6. mocodue. -
M., 2014.

[Na6puensa O.C. Xumus. [Ipaktukym: yueb. mocobue. - M., 2014.
[Na6puensta O.C., JlpicoBa ['.I'. Xumwusi: KHUTA I TIpemojaBaresis: y4deo.
MeTo/. mocodue. - M., 2014.

lNabpuensn O.C., OctpoymoB W.I' Xumusa gus npodeccuit u
CIIEHMAIBHOCTEN COLUAIBHO- 9KOHOMUYECKOTO YU TYMaHUTApHOTO TPOQuiIeH:
Y4EOHUK JIJIsl CTY[. YUpexaeHui cpea. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buosnorus. Bech mikobHbBIN Kypce B Tabnuiax. - M., 2013.
Epoxun KO.M. COopHUK TECTOBBIX 33JJaHUI IO XUMUU: yueO. mocodue ass
CTy[. YUpexaeHuu cpea. npod. oopazoBanus. - M., 2014.

Epoxun IO.M. Xumus: 3agaun u ynpaxHeHus: ydeb. mocobue s CTY/I.
yupexaeHuit cpen. npod. oopazosanus. - M., 2014.

Wnwsun B.A., Kyapssues B.B. Vctopus u metononorust puzuku. - M., 2014.
KoncrantunoB B.M., Pezano A.I'., ®aneeBa E.O. buonorus: ydeOHHK s
CTyHI. YyuYpexaeHuit cpen. mnpod. obpasoBanus / mom pea. B. M.
Koncrantunona. - M., 2014.

Ky3snenos, C. . CnpaBouHuk no gusnke [DNEKTPOHHBIN pecypc]: yueOHoe
nocobue g CIIO / C. U. Kysneuos, K. W. Poro3un; nmox pen. B. B.
JlaproHOB. — DneKTpoH. TeKcToBble AaHHbIe. — CapartoB: [IpodoOpazoBanue,
2017. - 219 c¢. — 978-5-4488-0030-6. — Pexum nocryna:
http:// www.iprbookshop.ru/66399.html

Kypc o popmynam. dusnka, Xumus, MaTeMaTuka [ DJIEKTPOHHBIN pecypc] /.
—  DJeKTpoH. TeKCcToBble naHHble. — HoBocubupck: Cubupckoe
YHUBEPCUTETCKOE M3aaTenbcTBO, Hopmartuka, 2017. — 118 ¢. — 978-5-4374-
0894-0. — Pexxum nmoctymna: http:// www.iprbookshop.ru/65259.html

Jlemeza, H. A. buonorus. TecTbl s WIKOJIbHUKOB W aOUTYpPHEHTOB
[DnmeKTpoHHBIN pecypc]: mocoOue s ydYaluxcs YUYPEeKIESHUH OOIIero
cpeanero obpaszoBanus / H. A. Jleme3a. — DIEKTpOH. TEKCTOBBIC JaHHBIC. —
Munck: Beiniimas mkona, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
noctyna: http://www.iprbookshop.ru/35468.html

O6mass Ouwosorusi. Ilpaktukym. 10-11 kmaccel: yueb. mnocoOue jyist
o01eo0pa3oBar. Opranuszanmii: yriIyOl. ypoBeHb./I".M. Ipiminuii,
0O.B.Cab6nuna, JI.B.Bricorkas, [1.M.bopoaun. -3-e uza. — M.: IlpocBenieHue,
2017.—143c.

Crapony6unes, B. A. EcrectBoznanue. CoBpeMEeHHbIE KOHIIEHIUU
[DnexTpoHHBIN pecypc]: yuedbnoe mocodue s CIIO / B. A. Crapony6rieB. —
DnekTpoH. TekcToBbie nanHblie. — CapaToB: [IpodobpazoBanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum nocryna: http:// www.iprbookshop.ru/66386.html
Xumusi [DnexkTpoHHBI pecypc]: yueOHoe mocobue /; coct. I. HO.
BoctpukoBa, E. A. XopoxopawHa. — DJIEKTPOH. TEKCTOBbIE IaHHBIE. —
Boponex: BoOpoHEKCKHI TOCYyAapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIN
yHuBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexxum
noctymna: http://www.iprbookshop.ru/59133.html

XUMHSL: JIEKTPOHHBIN y4eOHO-METOAMYECKHUI KoMIuieke. - M., 2014.
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HuTepHeT-pecypcshl:

www. biology. asvu. ru (Bces 6uonorusi. CoBpeMeHHast OMOJIOTHS, CTaThH,

www. chemistry-chemists. com/ index. html (3;eKTpOHHBIN KypHanT «XUMUKH U
XUMUSI»).

www. hemi. wallst. ru («Xumusa. O6pazoBaTeNbHbIA CAUT ISl LIKOJIBHUKOBY ).

www. hvsh. ru (kypHan «Xumus B mkoje»). www.hij.ru (kKypHan «XuMus u
JKU3HDBY).

www. interneturok. ru («Buaeoypoku mo npeaMeTam MIKOJILHON TPOorpaMMb»)

www. pvg. mk. ru (onmumnuana «I[lokopu BopoOseBbl TopbI»).

www.alhimikov.net (OGpa3oBaTebHBIN CAUT AJIS MIKOJIBHUKOB).

www.chem.msu. su (3nexkTpoHHast OUOIMOTEKA IO XUMUU).

www.class-fizika.nard.ru («Kmacchas qocka st 110003HATEIBHBIXY ).

www.physiks.nad/ru («®u3rka B aHUMAIUIX).

4. KOHTPOJIb 1 OIIEHKA PE3YJBTATOB OCBOEHUWSI YYEFHOM
ANCIIUIIJINHBI

KonTposibu  omeHKa  pe3yibTaTOB  OCBOCHUS  Y4eOHOM  JUCHUIUIUHBI

OCYLIECTBJISIETCS MPENoJaBaTeieM B MPOLECCe MPOBEICHUS MPaKTUYECKHUX

3aHATUM U J1abOpaTOpHBIX pPabOT, TECTUPOBAHUS, a TaKXKE BbBINOTHEHUS

00yYaroIMUMUC UHIUBUYATbHBIX 3alaHUM, TPOCKTOB, UCCIIEIOBAHUIA.

@®opMBbI U METOIBI KOHTPOJISA U
OLIeHKH pe3yJIbTATOB
00y4eHust

Pe3yabTarnl 00yyeHus
(oCBOECHHBbIEC YMEHUS1, YCBOCHHbIE 3HAHUS)

® JIMYHOCTHBIE:
- YCTOWYHBBIN UHTEPEC K UCTOPUU U JTOCTUKEHUIM
B 00JIACTH €CTECTBEHHBIX HAayK, YyBCTBO I'OPAOCTH
3a POCCUMCKHE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K TPOAODKEHUIO 00pa3oBaHuS,

[IpoBepka BHEAy IUTOPHOU
CaMOCTOSITENIbHOM pabOTHI,
3aluTa J0KJIa/I0B,

.. | pedbeparoB, myOanMyHOE
MOBBIIICHUIO  KBaIUPUKAUU B U30OpaHHOU pedep - 1Y

npodeCcCHOHATBHON TS TEeIbHOCTH C npeACTaBTene
UCIIOJIb30BaHUEM 3HAHUN B 00JACTH €CTECTBEHHBIX ?gfj;ﬁ;iggﬁé’ npoBepka
HayK; MPaKTUYECKUX paboT,

- 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH | PEUTHHIOBBIN KOHTPOJIb,

KOMIIETEHIIMI B 00JaCTH €CTECTBCHHBIX Hayk jyis | TPOMEKYTOUHAA
YyeJoBeKa M 0OIecTBa, yMEHHE HCIO0JIb30BaTh arTecTanis
TEXHOJIOTHYECKHUE JOCTHKCHHUS B 001acTH (HU3UKH,
XAMHHU, OHMOJOTHH IS MOBBIIIEHUS COOCTBEHHOI'O
WHTEJUICKTYaTbHOTO  Pa3BUTHS B BBIOpaHHOM
npodeCCUOHANILHON JEATEIbHOCTH;

- YMEHHE NPOAHAIU3UPOBATH  TEXHOTCHHBIE

MOCJICACTBUS JUISl OKPYIKAIOIIEH cpelibl, OBITOBOMN U




IIPOU3BOJICTBEHHOM JCATEIBHOCTH YEJI0BEKa;

- TOTOBHOCTb CaMOCTOSTEIbHO JOOBIBaTH HOBBIE
s ce0s  eCTeCTBEHHO-HAayuYHble 3HAHUS C
VCIIOJIb30BAHUEM TUTSL ATOrO JTOCTYTIHBIX
UCTOYHUKOB UH(POPMALINH;

- yYMEHHUE VIIPaBJATh CBOEH IIO3HABATEJIbHOMU
JNEATENBbHOCTBIO, MPOBOJAUTH CAMOOLECHKY YPOBHS
COOCTBEHHOT'0 MHTEJIEKTYaIbHOT'O Pa3BUTHS;

- yMEHHE  BBICTpaWBaTh  KOHCTPYKTHBHBIC
B3aMMOOTHOIIICHUS B KOMaH/IE 110 PEIICHUIO OOIINX
3a71a4 B 00JIaCTH €CTECTBO3HAHMS;

e MeTamnpeaMeTHbBIE:

- OBJIQJICHUE YMEHUSIMU M HaBBIKAMM Pa3IMYHBIX
BUJIOB  IIO3HABAaTCIILHOM  JESATEIBHOCTH IS
W3yYEHHUS pa3HbIX CTOpPOH OKPY’KaIOIIEro
€CTECTBEHHOI'O MHUPA;

- TPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHUS
(HaONroAeHUs, HAYYHOrO0 OHKCIEPUMEHTAa) s
U3YYCHUS Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYYHON
KapTHHBl ~ MHpa, C  KOTOPHIMH  BO3HHKAET
HEO0OX0TMMOCTh CTaJIKUBATHCS B
npodeccruoHansHO chepe;

- yMEHHE OmpeAensarTb I1enu W 3aJa4d
NEeSTENHPHOCTH, BBIOMpATh CpPEACTBA JUISL WX
JOCTIKECHUS HA TTPAKTHKE;

- YMEHHE UCIIOJIb30BaTh PA3JINYHbIE UCTOYHUKH TSI
MOJIYYEHHS] €CTECTBEHHOHAy4YHOU HWHMOpManuu u
OLICHMBAaTh €€ JOCTOBEPHOCTh JUISI JOCTUKEHUS
MOCTABJICHHBIX LEJIEH U 3a/1a4;
® mpeAMeTHbIE:

- ¢(hOPMHUPOBAHHOCTH MPECTABICHUN O IEIIOCTHOM
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE MUDA,
IpUPOJE Kak E€IWHOW LEJIOCTHOM CHCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOJLl U OOIIEeCTBa,
IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadbax
BcenenHnoi;

- BJaJICHHE 3HAHUSMU O HaumboJiee BaKHBIX

OTKPBITUAX W  JOCTIDKEHHUSIX B  o0nactu
€CTECTBO3HAHMS, IMOBJIMSABIIMX HA  3BOJIIOLMIO
MIPEJCTABJICHUIN O IPUPOJIEC, HA PA3BUTHE TEXHUKHU U




TEXHOJIOTUH;

- chOpMHpPOBAHHOCTH  yMEHUS  TMPUMCHATH
€CTECTBEHHOHAYYHbIC 3HAHUS [JIi OOBSICHEHUS
OKPYXKAIOIIUX SIBJIEHUM, COXPAaHEHUS 30POBbBS,
oOecricueHUsT OE30IAaCHOCTH JKH3HEIACITSIBHOCTH,
OepexHOTo OTHOILICHHS K pUpoJe,
pPalMOHAIIBHOTO TPUPOJOINOIB30BAHUS, a TaKXKe
BBITIOJIHEHHUS POJIM TPAMOTHOTO TTOTPEOUTEIS;

- c(hOpMUPOBAHHOCTH TPEACTABICHUA O HAYYHOM
METO/I€ MMO3HAHUS MTPUPOABI U CPEICTBAX U3YyUECHUS
Meramupa, MakpoMHpa W MHUKPOMHPA; BJIAJACHUE
npueMaMl E€CTECTBEHHOHAYYHBIX  HaOJIOJICHHU,
ONBITOB, MCCJIEJOBAHUN M OIEHKU JTOCTOBEPHOCTU
MIOJIyYEHHBIX PE3YJIbTaTOB;

- BJIQJICHUE OHATUWHBIM allapaToOM €CTECTBEHHBIX
HayK, MMO3BOJISIIOIIMM MO3HAaBaTh MUpP, y4aCTBOBATH
B JIUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOIb30BaTh Pa3IMyHbIE UCTOYHUKHU UH(OpMALIUU
JUISl IOATOTOBKM COOCTBEHHBIX padOT, KPUTHUECKU
OTHOCUTBhCA K coobmenussMm CMU, coxepkamum
HAy4YHYI0 UH(OpMAIIHUIO;

- chopMUPOBAaHHOCTH YMEHHUI TOHUMATH
3HAYMMOCTh €CTECTBEHHOHAaYYHOI'O 3HAHUS IS
KaXJ0TO YEJIOBEKA HE3aBUCHMO OT €T0
npo¢eCCUOHANILHON JIEATEIbHOCTH, Pa3iNiaTh
(baKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBOJIHI,
BHUJIETh UX CBS3b C KPUTEPHUSIMU OLICHOK U CBSA3b
KPUTEPUEB C OMPEICICHHON CUCTEMOM LIEHHOCTEH,
o01uX 3a7a4 B 00JIaCTH €CTECTBO3HAHMUSI.




