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Paboyas nporpaMmmMa y4e6HON AMCLUMNINHBI 06CY>XKAeHa U yTBepXeHa Ha 3acefaHum MUK
06LL,e06pa3oBaTe/bHbIX, 0OLMX T'YMaHUTaPHBIX 1 COLMAIbHO-9KOHOMUYECKUX ANCLUMIH

Mpotokon Ne / -/ oT « 1% » bu M JR021 roga.

Mpeacepatens MUK MNoaropHaa L.B.



COJIEP’KAHUE

. IIACHOPT PABOYEM ITPOIr'PAMMBbI YYEFHOU

JUCLUILINHDBI

. CTPYKTYPA M COJIEP)KAHUE YYEBHOM
TACIATITAHBI

. YCJIOBUS PEAJIM3AIIMU YUEBHOM JUCIUILIMHBI

. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS

YYEBHOM TACIUTIINHBI

CTp.

20

23



1. IACHIOPT PABOYEWM MPOT'PAMMBI YUYEBHOM JTUCIUATLIAHBI
B/J1.07 ECTECTBO3HAHHUE

1.1. O0sacTh npuMeHeHnsi padoyeil MPOrpaMmbl

Pabouast mporpamMmma ydeOHOM AMCHUIUIMHBI «ECTeCTBO3HAHUE» SIBISIETCS
YacThIO MPOTPaMMbI MOJIFOTOBKH CHEIUATNCTOB CPETHETO 3B€HA B COOTBETCTBUU C
OI'OC CIIO cneumansHoct 40.02.01 IIpaBo M opraHu3zanus COLMAIBLHOIO
obecrieueHus 1 cryaeHtoB, ocBauBapmux [IIICC3 Ha 6a3e 0CHOBHOTO 001IETO
oOpa3oBaHUs.

1.2. Mecro y4yeOHOW AMCHUILIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHEro 3BeHa:

VYyebnass mucnmmmHa «EcTecTBO3HaHME» BXOAWT B IIUKI  yY9E€OHBIX
JUCHUIUIMH 0011e00pa3oBaTeabHON noaroToBku crneruaibHocti 40.02.01 Tlpaso u
OpraHu3alys COIMAIBHOTO O0ECIICUCHUS COIMATBHO-2KOHOMHYECKOTO MPOQUIIS
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

1.3. Henun u 3aga4u QUCHUIUVIMHBI — TPeOOBAaHMS K pe3yJbTAaTaM OCBOCHUS
AUCHMILTHHBI:

OcBoeHue cojepkaHusd y4deOHOM  muciuIuimHbl  «EcTecTBO3HaHKE
o0ecreynBaeT JOCTHIKEHUE CTY/IEHTaMU CJIEAYIOIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

- YCTOWYMBBIA HHTEPEC K HICTOPUHU U JIOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCHUICKNE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHUs, OBBIMICHUIO KBATH(DUKAIINN B
n30paHHON TpodecCHoHaNbHON JEATEIbHOCTU C HCIOJIb30BaHUEM 3HAHUN B
00JIaCTH €CTECTBEHHBIX HaYK;

- OOBEKTHBHOE OCO3HAHHWE 3HAYMMOCTH KOMIIETCHIIMA B 00JacTh
CCTECTBEHHBIX HAyK JUIsl 4YeJloBeKa H OOIIeCTBa, YMEHHE HCIIOJIh30BaTh
TEXHOJIOTHYECKUE JIOCTIDKCHHS B 00J1acTH (PU3MKW, XUMHUH, OHOJIOTHH IS
MOBBIINICHUS ~COOCTBEHHOTO HMHTE/UICKTYaJIbHOTO Pa3BUTHSA B  BBHIOPAHHOM
poecCHOHANTbHOM NESITEIbHOCTH;

- YMEHHE MPOaHAIU3UPOBATh TEXHOTCHHBIC MOCIIEICTBHS I OKPYKaroIeh
Cpelibl, OBITOBOM M IPOU3BOICTBEHHON JIEATEIHHOCTU YEIOBEKA,;

- TOTOBHOCTh CAaMOCTOSITEIBHO MOOBIBaTH HOBBIE JJiA Ce0sl €CTeCTBEHHO-
Hay4YHbI€ 3HAHUS C HCMHOJb30BAHUEM IS JTOTO JOCTYIHBIX HCTOYHUKOB
uHpopManuy;

- YMEHHUE YIPaBJIATh CBOCH IMO3HABATEIBHOH NEATEIbHOCTBIO, MPOBOIAUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHS;

- YMEHHE BBICTpanMBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIIECHUS B KOMAaHJIE 10
pelieHnto oO0IKX 3a/1a4 B 001aCTH €CTECTBO3HAHMS;

MeTanpeaIMeTHbIX:

- OBJIAJICHHEC YMCHHMSIMU U HAaBBIKAMHU Pa3JIMYHBIX BHUJIOB TO3HABATEIHLHOM
NEATEILHOCTH JJIsl H3yUYEHUS PA3HBIX CTOPOH OKPY’KAIOIIETO €CTECTBEHHOTO MHPA;

- TPUMEHEHHWE OCHOBHBIX METOJIOB TIO3HAHHS (HAONIOJACHUS, HAYYHOTO
AKCIIEPUMEHTA) JIJIS1 U3YUCHUS] PA3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KAPTHUHBI
MUpa, C KOTOPHIMHA BOZHUKAET HEOOXOAMMOCTh CTATKUBATHCS B IPO(HECCHOHATLHOM

cdepe;



- YMEHUE OTNpeeATh LIeNU U 3a7a41 JesTeIbHOCTH, BBIOMPATh CPENICTBA IS
UX JIOCTH)KEHUS Ha MPAKTUKE;

- yYMEHHE WUCIOJIb30BaTh pa3JIMYHbIE HWCTOYHUKH JUISl  TOJY4YEHUS
€CTECTBEHHOHAYyYHOU WH(GOpPMAIlM ¥ OILIEHUBaTh €€ JOCTOBEPHOCTh IS
JIOCTHKEHUSI IOCTABIICHHBIX 1IEJIeH U 3a/1a4;

npeaIMeTHbIX:

- chOpMUPOBAHHOCTh TMPEJCTABJICHUN O I1IEJIOCTHOM COBPEMEHHOMU
€CTECTBEHHOHAYYHOW KapTHHE MHpa, MPUPOJIC KaK €IUHOMN IEIIOCTHOW CHCTEME,
B3aMMOCBSI3M YEJIOBEKA, MPUPOJBI W O0OIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macmtadbax Beenennoit;

- BIIQJIcHUE 3HAHUSIMH O HamOoJee BAKHBIX OTKPBHITHIX W JOCTHIKEHUSIX B
00JIaCTH €CTECTBO3HAHUS, MOBIUSBIINUX HA YBOJIOIUIO MPECTABICHUN O IPUPOJIE,
Ha Pa3BUTHC TEXHUKU U TEXHOJIOTHIA;

- cOpMHUPOBAHHOCTh YMEHUS IPUMEHSATh €CTECTBEHHOHAYYHbIC 3HAHUS JIJIS
OOBSCHEHUS OKPYKAIOIIMX SIBIICHUW, COXpaHEHUs 370pOBbs, oOecreueHus
0€30MacHOCTU  KHU3HENEATEIbHOCTH, OEPEeKHOTO OTHOIICHUS K TMPUPOJE,
PaIlMOHANIBHOTO TMPUPOJIONOJIB30BAHUS, & TAK)KE BBIMOJHEHUS POJIA TPAMOTHOIO
OTpeOuTeNIS;

- chOpMHUPOBAHHOCTH MIPEICTABIICHUN O HAYYHOM METO/IE TTO3HAHUS IPUPO,IBI
U CPEIICTBAaX M3YUYCHUSI MEraMupa, MaKpOMHUpa U MUKPOMUPA; BIaICHUE PUEMaMU
CCTCCTBEHHOHAYYHBIX  HAOJIOJCHUH, OIBITOB, WCCICAOBAaHUNA W  OICHKHU
JIOCTOBEPHOCTH TOJTYYEHHBIX PE3yIbTaTOB;

- BJAQJICHWC TIOHATHHHBIM aIlmapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIIM
M03HAaBaTh MHUP, YYaCTBOBATh B JIUCKYCCHSIX IO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
WCITOJIB30BATh PA3IMYHbIC HCTOYHUKN WH()OPMAITUH JIJIs1 TOATOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKH OTHOCHUTBCSA K coobmeHusm CMU, coxepkamuM HaydHYIO
uHbOpMaITHIO;

- cpOpMUPOBAHHOCTHh YMEHUW MMOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS JUISI KaKIOTO 4YeJlIOBEKa HE3aBUCHMO OT €ro mpodeccruoHaIbHOM
NeATEIbHOCTH, paznudaTh (aKThl U OIEHKH, CPAaBHHUBATh OIICHOYHBIC BBIBO/IBI,
BUJIETh WX CBSI3b C KPUTEPHUSIMHU OIICHOK M CBSI3b KPUTEPUEB C OMPEICICHHOM
CHCTEMOM IIEHHOCTEH, 00IINX 3a/a4 B 00J1aCTH €CTECTBO3HAHMSL.

1.4. Kosiu4yecTBO 4aCOB HA OCBOEHME NPOrPAMMBbI Y4eOHOM JUCHMILINHbI:
MaKCcUMalbHOU yueOHO# Harpy3ku oOyyatomerocst 201 yacoB, B TOM 4yucCIie:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 134 daca;
CaMOCTOSITeILHON paboThl 0Oyyaroiierocs: 67 4acos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOM TMCHUILIMHBI M BUAbI Y4eOHOH padoThI

Bun yueO6Hoii padoThI

Oovem uacos

(Bcero)

MakcumaJjibHasi ydeOHasi Harpy3ka (Bcero) 201
Oobs13aTes1bHAsA ayIUTOPHAsI Y4eOHas HArpy3Ka (Bcero) 134
B TOM YHCJIE:

[IPAKTUYECKUE 3aHATUSA 46
CamocTosiTesibHAsE padora 00y4yaromerocsi M KOHCYJIbTAIMHU 67

IIpomesicymounas ammecmayus 6 popme ougpgpepenyupoeannozo 3auema




2.2. TemaTu4yeckuii IJIaH U coaep:xkanne yueOHoil rucunniannbl bJ[.6. EctrecTBo3HaHue

HaumeHoBaHue Conep:xxanue y4e0OHOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem | YpoBeHb
pa3jieiioB U TeM CaMOCTOSITe/IbHASL padoTa 00yuaumxcs, KypcoBasi padora (IpPoeKT) (eciu npedycmompenst) | 4acoB | OCBOEHHUSA
1 2 3 4
XUMUA 51
BBenenue 3
Tema 1. Copep:xxaHue y4e0HOro Mmarepuasa 2
XuMHYecKasi KapTUHa 1. Xumudeckasi KapTHHA MUpa KaK COCTaBHAs 4aCTh €CTECTBEHHOHAYYHOUW KapTHUHBI Mupa. Pob 1
mupa. Posb xumuu B XMMHH B )KU3HU COBpeMeHHoro olriecTBa. [IpuMeHeHne JOCTHKEeHH COBPEMEHHOM XMMHHU B
KU3HU COBPEMEHHOTO TYMaHHUTapHOH cepe nesTeabHOCTH 001ecTBa. XUMHUYECKOE COJIEpKaHUE yYeOHOW JUCIIUTUTHHBI
o01ecTBa. «EcrecTBo3Hanue» npu ocBoeHuu cneruanbaoctei CIIO rymanutapaoro npodums
po¢eCCHOHATHLHOTO 00pa30BaHMUS.
CamocrosiTesbHasi padora: 1 2
1. IloarotoBuTH pedepaTsl U MPEe3eHTANH HA TEMBI: «POJIb XUMHUH B )KU3HH COBPEMEHHOTO
oOmiecTBa, MPUMEHEHHUE JOCTUKEHUI COBPEMEHHOM XUMUU B OBITY U IPOU3BOJCTBEHHON
JIESITEIbBHOCTH YEJIOBEKay.
Pazpea 1. 24
Oo6wmas u
HEOPraHu4ecKass XuMusl
Tema 1.1. Conep:xxaHue y4eOHOro MarepuaJa: 1
OCHOBHBIE NOHATUSA U 1. BemectBo. AToM. Monekyna. XumMuueckuii ajeMeHT u GopMbl ero cyimiectBoBanus. [Ipocteie u 1
3aKOHbI XUMUHU. cloxXxHble BemecTBa. OCHOBHbIE 3aKOHBI XUMHH. [leprnoanueckuii 3akoH u Ilepuoguueckas
cucrema xumuueckux aieMeHToB [I. V1. Menneneesa. OtkpoiTie u 3Hauenue 113 u IICXD /1. U.
Menpeneesa.
IIpakTnyeckue 3aHsaTUs 1 2
1. OCHOBHBIE IOHATHS U 3aKOHBI XUMUH
Tema 1.2. IIpakTH4YeckHe 3aHATHA 2 2
Ilepuonnueckuii 3akoH 1 | 1.Ctpoenue aroma. [lepuoauueckuii 3akon u Ileproauueckas cucteMa XMMUYECKUX 3J1eMEeHTOB /1.
[Iepnonnueckas cucrema | M. MenaeneeBa.
XUMHUYECKUX DIIEMEHTOB CamocrositeabHas padora: MoaenupoBanue [ICX3D /1. . Menneneena 1 3
. . Menneneena.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaa 1 1




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTosiTeIbHAsA padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmomperst)

O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

CTpOGHI/Ie BCIICCTBA.

1. KoBaneHnrtHas cBs3b: HemojsipHas U nofsipHas. FlonHast cBsi3b. KaTHOHBI U aHUOHBI.
Meraumnueckas cBsi3b. BoopoaHas CBs3b.

IIpakTnyeckue 3aHsaTus

1. Ctpoenue BeniectBa. Bujibl xumuueckoi cBs3U. TUIIBI KPUCTAIIIMYECKUX PEIIETOK.

Tema 1.4.
Bopna. Pacteopsl.

Conepxanue y4eOHOro MaTepuasia

1. Bona B npupojie, ObITy, TEXHUKE M Ha MPOU3BOCTBE. DU3HUYCCKHE U XUMHUECKUE CBOMCTBA
BOJFbI. OHpCCHeHI/IC BOJBbI. AFpeFaTHI)IC COCTOSAHUA BOABI U €€ MEPEXO0Abl U3 OAHOT'O arp€raTHoro
COCTOSIHHS B JIPYTOE.

HpaKTquCKI/Ie 3aHATHSA

1. M'maponus. Peakiyy HOHHOTO OOMEHa.

2. OmnpejienieHne MacCOBOM JIOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

CamocrosiTesabHast padora:

1. BeimonHeHNe MMCbMEHHOTO aHau3a y4eOHOH IUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3aaHuil o Bonpocam: «Boza Bokpyr Hac. PacTBopeHre TBEpAbIX BEIIECTB U Ia30B»;
«/Iucnepcuple cuctemsl. [Iporeccol, MpoOUCXOASAIINE B paCTBOPAX».

Tema 1.5.
XUMHUYECKUE PEAKLINH.

Coneprxanue y4eOHOro MaTepuaJia:

1. ITonsiTHE O XMMHYECKON peakuuu. THIbl XUMHUecKUX peakuuil. CKoOpoCTh peakiiuu U GaKTopsbl,
OT KOTOPBIX OHA 3aBUCHT.

CamocrosiTesabHast padora:

1. BeinmonHeHNe MMCHbMEHHOTO aHaIN3a y4eOHOM IUTepaTypbl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3aganuii o TemaMm: «Kiaccuduxanus XMMHYECKUX PEaKIiD».

Tema 1.6.
Knaccudukanus
HEOPTaHHYECKUX
COCIUHCHUI B UX
CBOIICTBA.

Coneprxanue y4e0HOT0 MaTepHaJa:

1. Knnaccudukanus HEOPraHM4eCKuX COSAMHEHUN U X CBOMCTBA. OKCUIIBI, KUCTIOTHI, OCHOBAHUS,
conu. [Tonsitue o rugposmze coneit. Cpena BOJHBIX pacTBOPOB colieil. BogopoaHblil moka3aresb
pH pactBopa.

IIpakTHYeckHe 3aHATHA

1. Onpenenenrie pH pactBopa coJieit

CamocrosiTesibHasi padoTa: BrinoHeHEe TMCHMEHHOTO aHalIM3a Y4eOHOM JTUTepaTyphl,
MPaKTUYECKHX 3aJ1a4 U TECTOBBIX 3ajaHuii 1o Teme: «Knaccudukarus HeopraHnIecKnx
COEIMHEHUN U UX CBOMCTBA.

Tema 1.7.

Conep:xxaHue yueOHOro MarepuaJja:




HaumeHoBaHue Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, Oo0bem | YpoBenb
pa3iesioB U TeM caMoCTOsiTeIbHAs padoTa 00y4yalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmMompensl) | 4acoB | OCBOCHHUS
Mertannsl. Hemeranmibl. 1. O6mue ¢puznyeckrue u XUMUYeCKre cBOMCTBa MeTallIoB. O0IIas XapaKTepUCTHKA TJIaBHBIX
NOJArPYNI HEMETAJJIOB Ha IPUMEPE TajloreHoB. BakHelue coeiMHEHNs METAJIJIOB U HEMETAIIJIOB
B IIPUPOJIE U XO3HMCTBEHHON JIEATEIHHOCTH YEIOBEKa.
IIpakTuyeckue 3aHATHS 1 2
1. Meramnsl. B3aumoneiicTBue METaJIOB ¢ paCTBOPAMHM KUCJIOT U COJIEH
CamocrosiTesibHas padora:
1. BrinmonHeHne MUCEMEHHOTO aHau3a Y4eOHOM TUTepaTypsl 1o Bomnpocy: «Koppo3us Mmerasmios. 1 3
CruiaBbDy.
Paznea 2. 24
Oprannyeckasi XuMust
Tema 2.1. Conep:xanue yueOHOro Marepuasa 1
OCHOBHBIE TIOJIOKEHUS 1. Opranuyeckue coeuHeHus. OCHOBHbBIE TOJIOKEHUSI TEOPHUH CTPOCHUS OPraHUYECKUX 1
TEOPUU CTPOCHUS coeMHeHN. MHOrooOpa3ue opranndeckux coenunenuit. [lonsarue nsomepun.
OpraHHYeCKHX TlpaKkTHYeCKHE 3aHATHS 1 2
COEIMHEHHH. 1. Ctpoenue opranndeckux coenqunenuil. Knaccuduxanus. M3omepus. Homenknatypa.
2. KayecTBeHHBIN aHAIN3 OpraHNYecKuX coenuuennii (OOHapy)eHue yriaeposa u BOJA0POIa).
CamocrosiTesibHasi padoTa: BrinoiHeHnEe TMCHbMEHHOTO aHalIM3a Y4eOHOM TUTEPaTyphl, 2 3
PAKTHYECKHX 3aJ[ad U TECTOBBIX 3aJJaHuil 10 Teme: «[ OMOJIOTHYecKuil psiJi aJIKaHOBY.
Tema 2.2. Coaepxkanue yueOHOro MaTepuaia 1 1
VYTI1eBOIOPOBI. 1. IIpenenbHble U HENPEAEIbHBIE YIIAEBOAOPOAbL. Peakiusa nonmnmepusanuu. [Ipupogssie
MCTOYHUKHU YTIJIEBOJOPOIOB. YTJIEBOJOPOIbI KAK OCHOBA MEXIYHAPOIHOTO COTPYJHUYECTBA U
BaXHEHIINN UCTOYHUK (opMupoBaHus Oropkera PO.
IIpakTHYecKHe 3aHATHS 1 2
1. YrineBonopozsl: nojsyueHue 1 cBoiictBa atuiieHa. CpoiicTBa 6eH3ou1a
2. PemieHue pacyeTHbBIX 3a/1a4 U TECTOBBIX 3aJJaHU 1O TeME «Y TJIEBOJIOPOIbDY.
CamocrosiTesbHast padora: 1 3
1. BeimonHeHNe MUCbMEHHOTO aHaTN3a y4eOHOM IUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3anaHuil o teme: «M3oMepusi 1 HOMEHKJIATypa HENPEIEIbHBIX YTIEBOIOPOAOBY.
Tema 2.3. Coaep:xkanue yueOHOro MaTepuajia 1 1
Kucnoponconep:xaiue 1. ITpencraBuTENN KMUCIOPOACOAEPKALMX OPraHUUYECKUX COEIUHEHMI: METUIIOBBIN U 3TUJIOBBIN
OpraHuyecKue CIUPTBHI, MNIULEPHH, YKCYCHAs KHCI0Ta. JKUPBI Kak CI0XKHbIE 3QUPHI. YTIEBOIbL.
BEILECTBA. IIpakTHYeckHe 3aHATHSA: 5 2




HaumeHoBaHue Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, Oo0bem | YpoBenb
pa3iesioB U TeM caMoCTOsiTeIbHAs padoTa 00y4yalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmMompensl) | 4acoB | OCBOCHHUS
1. [TpakTraeckas padbota «CupThIY;
2. Pemienue nmpakTHYeCKUX 3a1aHui o TeMe «KapOoHOBbIE KUCIOTHI».
3. KapOoHOBBIE KHCIOTHI (PACTBOPUMOCTH KAPOOHOBBIX KUCIIOT B BOJIE; B3aUMO/JIEICTBUE C
metasuiamu. [lomyuenne cinoxxHoro agupa).
CamocrosiTesbHasi padoTa: 2 3
1. IToaroroBka pedepara v Mpe3eHTALMH HA TEMBL: «AJIKOTOJIU3M, €Tr0 MOCIEICTBHS U
npexynpexaeHney; «[I[puMeHeHne yKCyCHOM KUCIIOTHI Ha OCHOBE CBOMCTB. CI0KHBIC 2(UPHI B
IPUPOJIE, X 3HAYEHHEY; «3HAUYECHUE YIIIEBOJOB B JKUBOM MPUPOJE U JKU3HU YEIIOBEKAY.
Tema 2.4. Coaep:xkanue yueOHOro MaTepuajia 1 1
A3sorconepxaiue 1. A3oTconeprkaliue opraHuuecKue coeTuHeHns. AMUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u
OpraHMYecKue BeulecTsa. | Ouosornueckas GyHkuus 6enkoB. [loHsTHEe 0 MIacTMaccax ¥ XUMHUYECKUX BOJIOKHAX.
IInactmMaccel ¥ BOJIOKHA | HatypanbHble, CHHTETHUECKHE U HCKYCCTBEHHBIE BOJIOKHA.
IIpakTHYeckue 3aHATHA: 1 2
1. AMUHBI, aMUHOKHCIIOTHL, O6e1ku: OOpaTtumas 1 HeoOpaTHMas AeHaTypaau3alus OeJIKOB.
CamocrosiTejibHas padora: 1 3
[Tonroroska pedeparoB u coobieHui Ha TeMy: «Poib 0enkoB B )kuBOH npupoey; «IIpumenenue
MOJIMMEPOB B MIPUKIIATHOM U KJIACCHYECKOM M300pa3uTEIbHOM UCKYCCTBEY.
Tema 2.5. Coaep:xanue yueOHOro MaTepuajia 1 1
XHMMHA ¥ OPraHu3M 1. XuMudeckue 3J€MEHTHI B OPraHU3Me YEJIOBEKA. XO0JIECTEPUH U €0 POJIb B 310POBbE YEIOBEKA.
yeJIOBeKa. XUMHus B MuHepanpHble BELIECTBA B IPOAYKTaX MUTAaHUs, MUIEBbIe J00aBkU. COaTaHCUPOBAaHHOE TUTAHUE.
ObITY Boga. KauecTBo BOJbI.
IIpakTnyeckue 3aHATHS 3 2
1. ITumessle 106aBku E B MUIIEBBIX TPOAYKTAX.
2. O6GHapyKeHrEe BUTAMUHOB B NPOJIYKTaX MUTAHUSI.
Py0e:xHblii KOHTPOJIb Nel
CamocrosiTesbHast padoTa: 2 3
1. IToaroroBka pedepaToB u Mpe3eHTalUi Ha TeMY «XHMHS U OpraHU3M 4YeJIOBeKa. XHUMHUsI B
OBITY».
2. Coc 2. CocraBiieHHE KpOCCBOp/a HAa TeMY: «BUTaMUHBD».
PU3UKA 51
BBenenue 1
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Tema 1 Odusznka — pyHIaMeHTalbHas Hayka o npupoje. EcTecTBeHHO-HAyUYHBIH METO/I TO3HAHUS, €TO 1 1
BO3MO>KHOCTH M I'PaHUIbl IPUMEHUMOCTH.
Paznen 1. Mexanuka 9
Tema 1.1. Kunemaruxka Coaepsxkanue yueOHOro MaTepuJia 2
Mexanunueckoe asuxenue. [lepememenune. [1yts. CkopocTs. PaBHOMEpHOE MPSAMOIUHEHHOE 1
JBIDKEHUE. Y ckopeHue. PapHonepeMeHHOe MpsiMOIMHEeHoe 1BrkeHne. CBOOOIHOE MaIeHHE.
JIBukeHue Tena, OpoIIEHHOr0 MO YIJIOM K TOpU30HTY. PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
Tema 1.2. 3akoHbI Conepxanue yueOHOro MarepuJia 2 1
MexaHuku Hprotona [Iepsriii 3akon Hetotona. Cuita. Macca. Umnynsc. Bropoii 3akon Hetorona. OcHOBHOM 3aK0H
KJIacCUYeCKOM AuHaMuKH. Tpetuit 3akoH HetoToHa. 3akoH BcemMupHOro troreHusl.
I'paButanmonnoe nose. Cuna tshxectu. Bec. CiocoObl n3mMepenust macchl Tenn. CHitbl B MEXaHUKE.
Tema 1.3. 3akoHBI Conepxanue yueOHOro MaTepujia 1 1
COXPAHEHHUS B MEXaHHUKeE 3aKoH coxpaHeHMs uMIysbca. PeaktuBHoe BukeHue. Pabora cuibl. PaboTa moTeHIMANbHBIX CHIL
Momnocts. OHeprusa. Kunernueckas sneprus. [loTeHnmanbHas s3Heprus. 3aKOH COXpaHEHUs
MEXaHW4eCKOM dHepruu. [I[puMeHeHrne 3aKOHOB COXPaHECHMUSI.
IIpakTH4eckue padoThI 2 2
1. Pemenue 3aad no reme «MexaHUKay.
CamocrosiTesabHas padora: Pemenue 3ama4, coctaBieHrne 000011aromnieit TabauIibl Mo TeMe 2 3
«Buzpl 1BHKEHUS», COCTABIEHUE KPOCCBOPJIA 1O pa3aeny «MexaHukay
Pa3gen 2. OcHOBBI 12
MOJIEKYJIAPHOH PU3UKH
U TEPMOJAMHAMHKH
Tema 2.1. OcHOBBI Coaepxkanue y4eOHOro MaTepuJia 2
MOJIEKYJISIPHO- Nneanbubiii ra3. OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOM Teopuu. Pa3zmepsl u Macca 1
KUHETHYECKOW TEOPUH MOJIeKyJ 1 aToMoB. bpoyHoBckoe nBuxenue. Juddysus. Cunbl u 3HEPTUs MEKMOJIEKYISIPHOTO
B3auMozeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPAbIX Tesl. CKOPOCTH IBUKEHUS
MOJIEKYJI U uX u3Mepenue. Maeanvnslit ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETHYecKol Teopuu ra3oB. TemnepaTypa u ee usmepenue. ['a3oBbie 3aKOHbI. AGCOIOTHBIN HYIb
TEMIEPATYPHI. YpaBHEHUE COCTOSHUS NIEAIBHOTO ra3a. MossipHasi ra30Basi IOCTOSTHHAS!.
CamocrosiTesibHas padora: 4 3

Hanwucanue pedepata Ha Temy «M.B. JlJomoHocoB — ocHOBOMO0)KHUK MKT»
Hanucanue noxsana no teme «Kpucramibsl 1 amopgHbI€ BEIECTBA»
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CocraBieHue cpaBHUTEIbHOM Tabnuiel «Kpucramiyeckue 1 aMopHbIE Tea»
Tema 2.2. OcHOBBI Coaepsxkanue yueOHOr0 MaTepuJia 2 1
TEPMOJIMHAMUKH OcHoBHbIE IOHATHUSA U OTpeeTieHus. BHYTpeHHsIsI SHEeprus CUCTeMbl. BHYTpeHH:Is SHEeprUst
uaeanbHOTo ra3a. Pabora u terora kak (opMbl iepeadn SHeprun. TerioeMKocTh. Y qenbHas
TEIUIOEMKOCTh. Y paBHEHHE TerioBoro 6ananca. [lepoe Hayano TepMoauHaMuKu. AaraOaTHBINA
npouecc. [Ipunun gericteus tertoBor MamnHbl. KIT/I TermoBoro neurarens. Bropoe Hauano
TepMoauHaMuKu. TepMoauHaMudeckast kajga TeMieparyp. XoJIoAuIbHbIe MAalIHHbI. TeraoBbie
neurarenu. OxXpaHa NpUPOJIbL.
Tema 2.3. CpoiicTBa Coaep:xkanue yueOHOro MaTepujia 1 1
napoB CaoticTBa napos. VMcnapenue u koHaeHcanus. HacbleHHbIH nap U ero cBoicTBa. AOGCONMIOTHAS U
OTHOCHUTEIIbHAsL BIAXXHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBUCHUMOCTb TeMIiepaTyphbl
KUIEeHUs OT JaBieHus. [leperpeTslii map u ero MCIoJb30BaHHE B TEXHUKE.
Tema 2.3. CpoiicTBa ConepxaHue yueOHOro Marepujia 1
KUIKOCTEN XapakTepucTrKa KUJKOr0 COCTOSIHMS BemlecTBa. [10BepXHOCTHBIN CIOM JKUIKOCTU. DHEPrus
MOBEPXHOCTHOTO CJI0sI. SIBJIEHUsI HA TPAHMUIIEC KUJKOCTU C TBEPIbIM TesoM. KanmuispHeie
SIBJICHMSL.
Tema 2.3. CpoiicTBa Conep:xxaHue y4eOHOro MaTepujia 1 1
TBEPJIbIX TEI XapakTepucTrKa TBEPAOI0 COCTOSIHUS BELIECTBA. Y IPYrUe CBOMCTBA TBEPbIX Tel. 3akoH ['yka.
MexaHnnyeckue CBOMCTBA TBEPABIX TeJl. TEIIOBOE paCIIUPEHUE TBEPIBIX TET U KUIKOCTEH.
[InaBneHue U KpucTaIM3aIysl.
IIpakTHyeckue padoThl 2 2
2. Pemienne 3aga4 1o teme «OCHOBBI MOJICKYJIIPHON (DU3UKU U TEPMOJTUHAMHUKI.
Paznea 3. 10
DJIeKTPOAMHAMMKA
Tema 3.1. Dnexrpuueckoe | Cogepxkanue y4eOHOro MaTepuJia 1

II0JIC

DJIeKTpUYECKUE 3apsiabl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kynona. Dnekrpuueckoe moiie.
HanpspxenHocts anektpuyeckoro nois. [punnun cynepnosunuu noneit. Pabora cun
anekTpocTaruyeckoro nois. [lorenuuan. PaznocTs noTeHnnanoB. DKBUNOTEHIIUAIbHbBIE
noBepxHOCTU. CBA3b MEKY HAIPSHKEHHOCTHIO M Pa3HOCTHIOIIOTEHIIMAIIOB 3JIEKTPUUECKOTO MOJIS.
Jusnexktpuku B anektpudeckoM none. [lonspusanus nusnextpukos. [IpoBoannku B
anektpuueckoM noje. Konnencaropsl. CoeinHeHNE KOHIEHCATOPOB B OaTapero. DHeprus
3apsSYKEHHOI0 KOHJIEHCATOPa. DHEPrusl ANEKTPUYECKOr0 MOJIA.
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Tema 3.2. 3akoHbI Conep:xaHue y4eOHOro MaTepujia 1 1
IIOCTOSIHHOTO TOKa YcioBust, HEOOXOIUMBIE /I BOSHUKHOBEHHS M TIOJ/IEPKAaHM 3JIEKTpUIecKoro Toka. Cuja Toka u

IJIOTHOCTH TOKa. 3akoH Oma miist yaactka nenuoes 9J[C. 3aBUCUMOCTD 3JIEKTPUUECKOTO

COIPOTHUBIIEHUS OT MaTepUaa, JUIMHbI U IJIOLIAAN [TOIEPEYHOr0 CEYEHUS ITPOBOJHHKA.

3aBUCUMOCTB AJIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJIHUKOB OT TEMIIEPATYPHI.

DIEeKTPOABMKYIIAS CUJIa UCTOYHHMKA TOKa. 3akoH Oma 1iy1st mosiHo# nenu. CoeauHenue

poBOAHUKOB. COeIMHEHNE HCTOYHUKOB AJIEKTPHUUECKO sHepruu B Oatapero. 3akoH Jxoyns —

Jlenna. Pabota 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA. TerioBoe NedCTBHE TOKa.
Tema 3.3. Coaepxanue y4eOHOro MaTepujia 1 1
DneKTpUYeCKUil TOK B CobcTBeHHast MPOBOAUMOCTH MOTYIPOBOAHUKOB. [10mynpoBOIHUKOBEIE TTPUOOPHI.
MOJYIPOBOJIHUKAX
Tema 3.4. MarnutHoe Coaepxanue y4eOHOro MaTepujia 1 1
roJie BekTop nHAyKIIMM MarHUTHOTO 1TOJIst. JIeMCTBME MarHUTHOTO TI0JIsL HAITPSIMOJIMHEVMHBINA ITPOBOIHUK

¢ TokoM. 3akoH Ammnepa. BzaumoaeiictBue TokoB. MarHUTHBIN MOTOK. PaboTa 1o nepeMeneHno

IIPOBOJHMKA C TOKOM B MAarHUTHOM T10Ji€. JIeficCTBME MarHUTHOTO MOJISI Ha ABMXKYIIMICS 3apsi.

Cuuia Jlopenua. OnpeziesieHne yAeJIbHOro 3apsiia. Y CKOPUTENN 3apsKEHHBIX YaCTHIL.
Tema 3.5. Coaep:xkanue yueOHOro MaTepuJia 1 1
DIIeKTpOMarHuTHas DNeKTpoMarHuTHast MHAYKIUs. BuxpeBoe anekrpuyeckoe noje. CaMOMHAYKIUSA. DHEPrus
WHIYKIHS MarHUTHOTO MOJIS.

IIpakTHyeckue padoTsl 2 2

3. Pemienue 3a1a4 1o teme «JIEKTPOIMHAMUKAY.

CamocrosTeabHas padora: [loaroroska pedepara: 4 3

1.ITpumeHenue anekTponan3a B TexHuke. [IpeBpanieHne XuMrU4eCcKol SHEPTUU B SJIEKTPUUYECKYIO.
lNanpBannueckue 3meMeHTbl. AKKYMYJISTOPBI.

2.Tunsl caMOCTOATENBHOIO pa3psAia U UX IPUMEHEHHE B TEXHUKE. MOIHUSA. 3a1uTa OT MOJHUU.
[Ipumenenue niaa3Mel.

3.DJeKTPOHHBIE JIAMIIBL: TUOJ, TPHUOI. DIEKTPOHHBIC MMYYKH. DJIEKTPOHHO-JTydeBast TpyOKa.
4.Buxpesble TOKU. POsIb MarHUTHBIX MOJIEH B SBJIEHUSX, Tpoucxoaaumx Ha CoHIeE.
5.CaMOUHAYKIMA, B3AUMOUHIYKIIHS: TPUMEHEHUE.

6.ABTOKONEO0aHMA. | 'eHepaTOp He3aTyXaloUMX KoleOaHuH.

7.3Byk. CKOpOCTbH 3ByKa. YIbTpa3ByK. [I[pumeHeHue ynbpTpa3Byka.




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
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O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

8. MuTepdepennus B TOHKHX TIeHKax. [lomock! paBHo# Tommuabl, Konbiia HeroToHAa.
Hcnonp3oBanue nHTepdepeHIny 1 Judpakiui B Hayke U TexHuke. [lonarue o romorpadun.
9.0nsIT KynoHa ¢ KpyTHIBHBIMH BecaMH. DKBUIIOTEHLUAIbHBIE TOBEPXHOCTH. DIEKTPUYECKOE
CMeEIlleHNE. DIEeKTPOCTaTUUECKas 3aluTa.

10.TennoBoe aeictBrue Toka. CBEpXNPOBOAUMOCTh. ICTOUHUKN MTOCTOSIHHOTO TOKA.

11.Pabora Beixona. Tepmoanextpuueckue siBaeHus. KoHTakTHas pa3HOCTh NOTEHIMAIOB.
Tepmonapsl.

12.OHepreTudeckrie ypoBHU U SHEPTETUYECKUE 30HBI, P-N U P-N-p MEPEXObl B OJYIIPOBOJHUKAX.
[TomynpoBoiHUKOBBIE IPUOOPHI.

13.Maruaurocdepa 3emiau u ee B3auMOACHCTBUE C COTHEYHBIM BeTpoM. KprBasi HaMarHMuMBaHMs.
Temmnepatypa Kropu.

14.Toku BbIcokoii yacToThl. [lonsTe 0 Tpexdasnom toke. [lonydyenue, nepenava u
pacrpeziesieHue 3JEKTPOIHEPTUU B HAPOJIHOM XO35HCTBE.

15.IIpumenenue 3/M BOJIH: TEIEBUACHUE, PAaIUOJIOKAIINS, paguoacTpoHomus. Haznauenue
OCHOBHBIX 0JIOKOB paJIMONIPHEMHHUKA

Pazgea 4. Koaedoanus u
BOJIHBI

Tema 4.1. Mexanunueckue
KOJIeOaHus

Conepxanue yueOHOro Marepujia

KonebarenbHoe nmwxkenue. ['apmonndeckue konebanus. CBOOOIHBIE MEXaHHUECKHUE KOTeOaHusl.
Jlunelinbie MexaHYECKUe KojaebaTenbHbie CUucTeMbI. [IpeBpaliienne sHeprun Mpu KoiaedareabHOM
nBukeHnr. CBOOOIHBIC 3aTyXa0IIMe MEXaHUYECKHe KoseOaHus. BeIHYKIeHHbIE MEXaHUYECKHE
Kosie0aHusl.

Tema 4.2. Yrpyrue
BOJIHBI

Conep:xaHue y4eOHOro Marepujia

[Tonepeunsle ¥ MPOAOIbHBIE BOJIHBL. XapaKTePUCTUKH BOJIHBI. Y paBHEHHE IUIOCKON Oeryrien
BosIHBL. IHTepdepenns BosH. [lonsTue o nudpakiuu BojH. 3BYKOBbIE BOJIHBI. YIIBTPa3BYK U €ro
IIPUMEHEHUE.

Tema 4.3.
DNeKTPOMarHUTHHIE
KOJIcO0aHUA M BOJTHBI

Coneprkanue y4e0HOr0 MaTepuJa

CBo0oiHbIE AIIeKTpOMarHuTHBIE kojeOanus. [IpeBpaienne sHeprun B KojaedaTeTbHOM KOHTYpE.
3aryxarolue 3JIeKTpOMarHuTHbIE KosiebaHus. ['eHepaTop He3aTyXaroUIMX AIEKTPOMarHuTHBIX
KosiebaHui. BeinyxieHHbIe 2neKkTpudeckue koiaebanus. [lepemennsiii Tok. ['eneparop
NEPEMEHHOT0 ToKa. EMKOCTHOE U MHAYKTUBHOE COIIPOTUBIIEHUS ITEPEMEHHOr0 ToKa. 3akoH OmMa
JUISL DJIEKTPUYECKON IIeNH NEPEMEHHOT0 ToKa. PaboTa 1 MOIITHOCTh MEPEMEHHOT0 TOKA.
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O0BbeM
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YpoBeHnb
0CBOEHUA

['eneparopsl Toka. Tpanchopmaropsl. Toku BeICOKO# yacToThl. [Tonyduenue, nepenaya u
pacnpeneseHne NIEKTPOIHEPTUH.

DNEeKTPOMarHUTHOE T0JIE KaK 0COOBIN BUJ MaTepuu. DINEKTPOMarHuTHbIE BOJIHBL. BubpaTtop
I'epuia. OTKpEITHIN KoneOaTenbHbIN KOHTYp. M300peTenue paano A. C. [TonoeiM. [TonsTHE O
panuocBsizu. [IprMeHeHne 2IeKTPOMAarHUTHBIX BOJIH.

IIpakTnuyeckue padoTbl

4. Pemenne 3a1a4 110 TEMC «Konebanus 1 BOJIHED».

CamocrosiTenbHast padora: [lonroroBka pedepara:

1. Mexannyeckue kojaeOaHus

2. DNeKTpOMarHUTHbIE KoJeOaHus

3. Ilpou3BoACTBO, NEepeava, ¥ UCIIOJIb30BAHUE IIICKTPUUECKON IHEPTHH
4. MexaHH4YEeCKHE BOJTHBI

5. DIIeKTpOMarHuTHHIE BOJHBI

Pa3gen 5. OnTuka

Tema S.1. [Ipupona cBera

Conepxanue yueOHOro Marepujia

CKOpOCTh pacrpoCTpaHeHHsI CBeTa. 3aKOHBI OTpayKeHUsI U IpesomiieHus ceera. [lonHoe
otpaxkeHue. JInnsbl. ['na3 kak ontuyeckas cucrema. Onruyeckue npuOopsl.

Tema 5.2. BonHoBbie
CBOIICTBA CBETA

Conepxanue y4eOHOro Marepujia

WNurtepdepennus cera. KorepeHTHOCTH cBETOBBIX Jiyueld. IHTepdepeH s B TOHKUX MIIEHKaX.
[Tonoce! paBuoit Tonuuubl. Konbua HetoToHa. Micnonb3oBanue nuTephepeHiul B HayKe U
texHuke. {udpaxnus ceera. udpakius Ha 1eny B NapajuleabHbIX J1ydax. Judpakunonnas
pewerka. [Tonstue o ronorpaduu. [lonsgpuzanus nonepeunsix BoiH. [lonspusanus ceera.
JBoitnoe myuenpenomiuenue. [lonsapounsl. Aucnepcus ceera. Bunsl criektpoB. CieKTpbl
ucnyckanusi. CriekTpbl MOTJIOUIeHUs. Y IbTpaduoaeToBoe U HH(PpaKpacHOE U3ITydEHUs.
PentrenoBckue nyun. X npupozga u CBOKCTBA.

IIpakTHyeckune padoThI

5. Pemenne 3aga4d mo teMe «O1THKaAY.

CamocrosiTesbHas padora: OdopmiieHHE TEMAaTHUYECKOTO KOHCIIEKTA 10 TeMe «JIMH3bI»;
CocraBienue 00o0maromei Tadbauibl «BoIHOBEIE CBOMCTBA CBETaY;
CocTaByieHHEe TIPE3CHTAINH 110 TeMe «BUJIbI 3JIeKTPOMArHUTHBIX U3ITydeHU)

Pasnen 6. DnemeHTHI
KBAaHTOBOU (hU3HKHU




HauMenoBanue
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O0BbeM
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YpoBeHnb
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Tema 6.1. KBanToBas
OITHKA

Copep:xxanue y4eOHOro MaTepuJia

Kganrosas runotesa [1nanka. @otonsl. Buemnuii potosnekrpuueckuii s3gpdext. Buyrpennuit
doTtodrddexr. Tumnsr HOTOIIEMEHTOB.

Tema 6.2. ®usznka aroma

ConepxaHue yueOHOro MaTepujia

Pa3Butue B3rIIs110B Ha CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJIOPOJA.
SAnepuas moaens aroma. OneiTel 3. Pesepdopaa. Monens aroma Bogopona o H. bopy.
KBanTOBBIE T€HEpPATOPHI.

Tema 6.3. ®usznuka
aTOMHOTO siIpa

Conepxanue yueOHOro Marepujia

EcrecTBeHHas paqloakTUBHOCTD. 3aKOH PaAMOaKTUBHOTO pacnaga. CrocoOb! HaOIIOACHHS U
peructpanuu 3apspkeHHbIX dactull. Dddexr BaBunosa — YepenkoBa. CTpoeHHe aTOMHOTO sIpa.
Jedext Macchl, SHEPTHSI CBA3HM U YCTOWYMBOCTh ATOMHBIX SiAEp. SIIepHbIe peakuuu.
HckyccTBeHHas paguoakTUBHOCT. JleneHue Tsokenbix anep. Llennas aaepHas peakuus.
VYrpasnseMas nienHas peakuus. S nepHslii peaktop. [lonydeHne paanoakTHBHBIX U30TOIOB U MX
IpUMEHEHHe. buosiornyeckoe 1eiCTBUE paAMOAKTUBHBIX U3IYy4eHUH. DJIEMEHTapHbIC YaCTUILBI.

1

IIpakTHuyeckue padboTbl

6. Perienne 3a1au «3neMeHThI KBAHTOBOW (DH3HKI.

Py6esxkHblii KOHTPOJIb Ne 2

p—

CamocrosTeabHas padora: [loaroroska pedepara:

1.Bayrpennuii potoapdexr. Tunsl (oTOIEMEHTOB.

2.IlonsTHE O KBAaHTOBBIX TeHeparopax. [Ipumenenue nazepos. [IoHATHE O KBAHTOBOM MEXaHHKE.
OTtkpriTHE IpOTOHA U HeWTpoHA. CriocoObl HAOJIOIEHUS U PETUCTPALH 3apSXKEHHBIX YaCTHLI.
3.IlosyueHne paguoakTUBHBIX U30TOIIOB U UX NIPUMEHEHHE. bruonornueckoe neicreue
PaAMOAKTUBHBIX U3JIy4EHUH.

[Monroroka pedepara:

1.YaeTpaduoneroBoe u nHdpakpacHoe uznydenus. PeHrrenosckue ayquu. Mx mpupona u
CBOMCTBA.

2. TennoBoe U3IIy4EHUE U €T0 XapaKTepUCTUKU. JIroMuHecieHIns. XUMHUYECKOE ICHCTBUE CBETA.
3.YnupasiseMas sinepHas peakuus. S aepHelil peakTop.

BUOJIOI'UA

929

Pa3zpen 1.
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Buosaorus —
COBOKYITHOCTBH HayK 0
’KMBOM Mpupoe.
Tema 1.1. Conepxanue yueOHOro Marepuasa 1
Meto/ bl HAy4HOTO 1. ’)KuBas mpupoja Kak 00bEKT U3YUeHHUST OMOJIOTHH. MeTOAbl NCCISAOBAHUS )KHUBOU MPUPOJIBI B 1
MMO3HAHMS B OMOJIOTHH. OMOJIOTHH.
2. Onpenenenue xu3HU. OCHOBHBIE IPU3HAKH KUBOTO. Y POBHU OpraHU3alluy >KU3HU. MeTo bl
u3y4eHust OMoJI0ruy. 3HaueHue OMOJIOTHH.
IIpakTnyeckue 3aHATHS 1 2
1. YpoBHU opraHu3alfiu )KUBOM MaTepHH.
CamocrosiTesabHas padora: [loaroroska pedeparoB Ha TeMy: «COBpEMEHHBIE METO/IbI 2 3
HCCJICIOBaHMsI B OMOJIOTHH.
Pa3nea 2. Knerka 27
Tema 2.1. Coaepxkanue yueOHOro MaTepuaja 2
WcTopus nzydenus 1. OcHOBHBIE MOJOKEHUS KIETOYHOU Teopun. KieTka - cTpyKTypHO-(yHKIIMOHATBHAS 1
KJIETKH. (onmemMeHTapHas) eUHUIIA KU3HH.
CamocTosiTes1bHasi padoTa: BeinosHeHNe MMCbMEHHOTO aHalIM3a y4eOHO! JTUTEpaTyphl TEME: 2 3
«Knerka — snemeHTapHas eAMHHUIIA CTPOEHUS U JKU3HEJIEATEIbHOCTH OPTaHU3MOBY.
Tema 2.2. Coaepxkanue yue0OHOro MaTepuaja 7 1
CrtpoeHue KIeTKH. 1. ITpokapuOTHI ¥ 3yKapUOTHI - HU3IINE U BBICILINE KIETOYHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYPHBbIE KOMIIOHEHTBI KJIETKH 3YKApUOT.
2. Knerounoe aapo. @yHkuus sapa: XxpaHeHue, BOCIIPOU3BEACHNE U NTepeaada HacaeACTBEHHON
uH(GOPMAIINH, PETYISIIHS XUMHUYECKOW aKTUBHOCTH KJIETKH.
3. CtpykTypa 1 QyHKIIMU XpOMOCOM. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
IIpakTHYecKHe 3aHATHSA: 1 2
1. «OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKW». CTpOEHHUE KJIETKH, OCHOBHBIE OPraHOMIbI U
X QyHKIIUH.
2. «CpaBHEHHE CTPOCHUS KIETOK PACTeHUH U KUBOTHBIX». HabitoqeHne KiIeTok pacTeHuid u
YKUBOTHBIX I10J] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax 1 ux OnucaHue.
CamocrosiTesbHas padoTa 3 3

1. 3anomauTh TabIMIYy «CTpoeHUE M QYHKIIUNA OPTaHOMIOB KICTKN.

2. I[MoaroroBka pedeparon Ha TeMy: «COBpEMEHHBIE METObI UCCIICTOBAHMSI KIICTKI.




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTosiTeIbHAsA padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmomperst)

O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

Tema 2.3.
buonornueckoe 3HaueHue
XUMHUYECKUX DJIIEMEHTOB.

Copep:xxanue y4e0HOro MmaTepuasa

1. Heopranuueckue BemiecTBa B cOCTaBe KJIETKHU. Pob BOABI Kak pacTBOPUTENSI 1 OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEH Cpe/ibl OPraHru3MOB.

2. YraeBoas! v munusl B kietke. CTpykrypa u Ouonoruueckue Gpynkun 20 6enxos. CTpoeHue
HYKJICOTHJIOB U CTPYKTYypa nojunykieotTuanbix neneit JIHK u PHK, AT®.

1

CamocrosiTesibHas padora:

1. BeimonHeHNe MMCbMEHHO aHaIn3a y4eOHOM JINTepaTyphl, MPAKTUYECKUX 3a]1a4 U TECTOBBIX
3alaHuil o Bompocam: «Heopranuueckue 1 OpraHM4ecKue BEECTBAa B OPraHU3Me YEIIOBEKa.
OCHOBHBIE )KH3HEHHO HEOOXOIMMBIC COCAMHEHUS: OCJIKH, YIIIEBOJBI, )KUPBI, BATAMUHBDY.

Tema 2.4.
Bupycs! u 6akrepuodaru.

Conepxanue y4eOHOro Marepuaa

1. HekneTouHoe cTpoeHue, d)U3HEHHBIM HUKI U €0 3aBUCUMOCTD OT KJIETOYHBIX ()OPM >KU3HH.

2. Bupycsl - BO30yauTenu nHGEKIIMOHHBIX 3a00IeBaHMii; TOHATHE 00 OHKOBHpYcax. Bupyc
ummyHoedunura gyenoseka (BIY). [Ipodunaktuka BUY-nndexnnn.

CamocrosiTesabHast padora:

1. ITogroroBka peepaToB U mpe3eHTalMii Ha TeMy: «Bupycsl - Bo30yanTenn NHPEKIMOHHBIX
3aboneBaHuii»; « Bupyc ummynonedunmra yenoseka. [Ipodunaktuka BUY-undexuumy.

Pasnea 3. Opranusm

36

Tema 3.1.
Opranusm — euHOE
LET0E.

Coneprxanue y4eOHOro MaTepuaJia:

1. MHoroo6pasue oprann3zmMoB. OOMEH BELIECTBOM M SHEPrUei ¢ OKpYKarollei cpeoi Kak
HE00XO0IMMOE YCIIOBHE CYIIECTBOBAHUS KUBBIX CHCTEM.

2. CiocoOHOCTh K CaMOBOCIIPOM3BEICHHIO - OJHA U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX
OopraHu3MoB. [leleHne KIeTKH - OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHUSI OpraHu3MoB. becrooe
pa3MHoskenue. [1omoBoit mporiece u monoBoe pazMHokeHue. OMmIo0TBOPEHHE, €ro
OHOJIOTHYECKOE 3HAYCHHE.

CamocrosiTesbHas padora:

1. BrimonHeHNE MTUCEMEHHOTO aHau3a YIeOHON TUTEPaTyphl U TECTOBBIX 33JIaHUM 110 BOIIPOCAM:
«Pa3MHOXeHHEe OpraHu3mMoB. MUTO3 U MEHO3».

2. IloaroroBka pedeparoB U mpe3eHTanuii no teme: «Muto3. Meitosy.

Tema 3.2.
[TousTue 00
I/IH)II/IBI/I)IyaJ'IBHOM,
AMOPUOHAIIEHOM U

Coneprkanue y4e0HOro MaTepuaJia

1. [TonsiTrie 06 MHAMBUAYAILHOM (OHTOTEHE3), SMOPHUOHAIEHOM (SMOpUOTEHE3) U
OCTAMOPHOHAIBHOM Pa3BUTHH.

2. I/IHI[I/IBI/II[yaJIBHOC PA3BUTHUC YCIIOBCKA U €I'0 BO3MOKHLIC HAPYHICHUA.




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTosiTeIbHAsA padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmomperst)

O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

MOCTAMOPHUOHAIBEHOM
pa3BUTHH.

CamocrosiTesibHasi padoTa: BrinoiHeHe TMCHbMEHHOTO aHalIM3a y4eOHOM JTUTepaTyphl IO TeMe:
«OMOPHOHATTBHOE M TOCTIMOPHOHAIBHOE Pa3BUTHE OPTaHU3MOBY.

3

Tema 3.3.

OO0mue npeacTaBICHUs O
HACJIEJICTBEHHOCTH U
NU3MCHYUBOCTH:

Copep:xxaHue y4e0HOro marepuasa

1. O01mue npeacTaBieHus O HACIEACTBEHHOCTH U U3BMEHYUBOCTU. [ 'eHeTnuecKast TEpMUHOJIOTUS U
CHMBOJTHKA.

2.3aKOHOMepHOCTI/I HacjaenoBaHus. Hacinenopanue IMPU3HAKOB Yy YCIIOBCKaA. ITonoBeie XPpOMOCOMBI.
CHGHHCHHOG C II0JIOM HacCJI€JOBaHUC.

3. HacnencrBenHsie 0oJie3HH YCJIOBCKA, UX IIPUYIHUHBI U HpO(l)I/IJ'IaKTI/IKa. COBpeMeHHLIe
MNpEaACTaBJICHHA O TCHC U TCHOMC.

4. I'eneTnyeckue 3aKOHOMCPHOCTH U3MCHYNBOCTH. Knaccmbnxaum{ q)OpM HN3MCHYHNBOCTH.

5. BimsiHue MyTareHoB Ha OpraHu3M 4Y€JI0BEKa.

Py0esxkHblii KOHTPOJIb Ne3

10

CamocrosiTesibHas padora:

1. BrinmonHeHUe MTUCHMEHHOTO aHau3a Y4eOHOU JTUTEPATypPHI U 110 Bompocy: «OCHOBHBIE
TeHETUYECKUE TTOHSTHS, TEPMUHBI U CHMBOJIBDY.

2. [loaroroBuTk pedepaTsl U Mpe3eHTauuu Ha TeMbl: «MoaupukaoHHas U HacleACTBEHHAs
U3MEHYNBOCTbY»; «KoMOMHATHBHAs N3MEHUNBOCThY; «MyTallMOHHAs U3MEHUYHUBOCTbY; «JleueHune u
peynpexIeHne HEKOTOPBIX HACIEICTBEHHbIX 00JIe3Hel uenoBekay (1o BbIOOpY).

3. Baectn B rnoccapnﬁ OCHOBHBIC TCHCTUYCCKUC ITOHATHUS, TCPMUHBI 1 CUMBOJIBI.

Tema 3.4.
[Ipenmer, 3anauun u
METO/IbI CEJICKIIHH.

ConepxaHue yueOHOro Marepuasa

1. Hpez(MeT, 3aJa4d U METOAbI celleKIuH. | e HeTuaecKue 3aKOHOMCPHOCTH CCJICKIINHU.

2. Yyenne H.W. BaBunoBa o ieHTpax MHOrooOpasusi U MPOUCXO0XKACHUS KYIbTYPHBIX PACTEHUH.

3. buoTeXHOJIOTHs, €€ TOCTHIKEHUS, NEPCIIEKTUBBI Pa3BUTHSI.

IIpakTHYecKHe 3aHATHSA:

1. Pemenue s3neMeHTapHBIX T€HETHYECKUX 3a/1a4.

2. AHamm3 u OIICHKA STHUYCCKHUX ACTICKTOB Pa3BUTUSA HCKOTOPBIX I/ICCJIGI[OBaHI/Iﬁ B OMOTEXHOJIOTHH.

CamocrosiTesibHasi padora:

1. IoxaroroBka pedepaToB Ha TeMbl: «BiusHUE anKoroan3mMa, HAPKOMaHUU U KYpEeHUs Ha
HACJIEJICTBEHHOCThY; «LIeHTpbl MHOr000pasus U MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUH.
HckyccrBennslit 0T60p»; «MccnenoBanus B 00:1acTH OMOTEXHOIOTUNY; «[ eHeTHKa 1 MEeIULINHAY;
«buorexHonorus u renHas nHxeHepust — rexuosnoruu X XI sekay» ( o BEIOOPY).

Pasznea 4. Bun

18




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTosiTeIbHAsA padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmomperst)

O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

Tema 4.1.
OBOJIOIIMOHHAS TEOPUSL.

Copep:xxanue y4e0HOro MmaTepuasa

1. DBONIOIMOHHAS TEOPUS U €€ POJIb B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTuHbI Mupa. Buj, ero kputepun. [lomynsiius Kak CTpyKTypHasi €JMHHIIA BUIA ¥ SBOJIIOLINH.

2. Cunrernyeckas teopus 3Bosroruu (CTI). J[Brxkylue cuiibl 3BONIIONUU B cooTBeTCTBUU ¢ CTD.
Pesynbratel sBomtonuu. [IpudnHbl BBIMUpaHUS BUIOB.

IIpakTH4yeckue 3aHATHS:

1. Onmucanme ocoOelt BUAA 10 MOP(OJIOTHICCKOMY KPUTEPHIO.

Tema 4.2.
Pe3ynbTaThl 3BOMIOLNM.

Conepxanue yueOHOro Marepuasa

1.CoxpaneHnrne MHOT00Opa3usi BUJOB KaK OCHOBA YCTOMYHUBOTO PAa3BUTHS OHOCHEPHI.

2. IlpuunHbl BBIMMpaHMsl BUJ0B. buosjorunueckuil mporpecc u OMoJoru4eckuil perpecc.

CamocrosiTesibHas padora:

1. [TonroroBuTh pedepaTsl U Mpe3eHTauu Ha TeMbl: «Y. J[apBUH U €r0 TeOpHs MPOUCXOKIACHUS
BUJIOBY; «/loKka3aTenbCcTBa 3BOMIOIUNY; «BiusHue ankoronn3Ma, HAPKOMaHUU U KypeHHs Ha
HACJIEJICTBEHHOCTHY; «L{|eHTphl MHOTOOOPa3us U TPOUCXOXKICHUSI KYIbTYPHBIX PACTCHHI;
«MckyccTBeHHBIN 0TOOPY»; «MccnenoBanus B 0061acTi OMOTEXHONOTUNY; «I eHeTHKa U MEIUIIIHAY;
«buorexHonorus U reHHas HH>KeHepust — TexHosoruu X XI Bekay (1o BeIOODY).

2. BeimonHeHNe MMCHbMEHHOTO aHallu3a yueOHO! tuTepaTypsl o Teme: «buonmorndyeckuit mporpecc
1 OMOJIOTMUECKHUI pEerpeccy.

Tema 4.3.
T'umoressl
MIPOUCXOXKICHUS KU3HU

Conepxanue y4eOHOro MaTepuasa

1. 'umoTe3sl MPOUCXOKIACHUS KU3HU. Y CIIOKHEHUE KUBBIX OPTaHU3MOB Ha 3eMJIe B MPOIIECCE
SBOJIIOUNUUA. AHTPONOTEHE3 U €r0 3aKOHOMEPHOCTH.

2. I[OK&?:&TCJ'IBCTB& POACTBA YCTIOBEKA C MIICKOIIMTAIOIIUMHU )KUBOTHBIMHU.

IIpakTHYecKHe 3aHATHSA:

1. Anamus u OLICHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUS JKU3HU.

2. AHanmm3 U olleHKAa Pa3JIMYHBIX TUIIOTE3 NPOUCXOXKIACHUS YCJIIOBCKA.

CamocrosiTesibHas padora:

1. BrimonHeHNE MTMCHMEHHO aHAIKM3a y4eOHOU IUTepaTyphl MO BOMIPOcaM: « IKOJIOTUUECKHE
(bakTOpbI AaHTPOTIOTEHE3a: YCIOKHEHHUE MOMYISIIIHOHHON CTPYKTYPHI BUAA, U3TOTOBICHHUE OPYAUA
Tpyda, I€peEXoa OT paCTUTCIbHOI0O K CMCHIAHHOMY THUITY ITIMTaHUSA, UCITIOJIb30BAHHUE OTrHA.
[TosiBneHne MBICTUTENBHON JEATEIbHOCTH U YWieHOpa3aeabHol peun. [Ipoucxoxnenue
YeJIOBEYECKHX pacy.

Pa3gen 5. DxkocucreMbl

14




HauMenoBanue
pa3aesoB u TeM

Conep:xxanue y4ye0OHOTro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTosiTeIbHAsA padoTa 00yyalmmxcsi, Kypcopasi padora (IIpoeKT) (eciu npedycmomperst)

O0BbeM
4acoB

YpoBeHnb
0CBOEHUA

Tema 5.1.
[Ipenmer u 3amauun
SKOJIOTHH.

Copep:xxanue y4e0HOro MmaTepuasa

1. IlpeaMert u 3a1a4u KOJIOTHH: YU4eHHE 00 KOJOTHUYECKUX (PaKTOpax, ydeHHE O COOOIIEeCTBaX
OpraHu3MoB, yueHue o 6uochepe. Dxonornyeckue GakTopbl, 0COOEHHOCTH UX BO3/ICHCTBUSI.

2. Dxonorudeckas xapakrepuctuka Buja. [lonsatue 00 skogoruvecknx cucremax. Llenu nuranus,
Tpoduveckre ypoBHU. broreoneHo3 kak 3KocucTeMa.

Tema 5.2.
Bbuocdepa - rmodbanpHast
IKOCUCTEMA.

Conepxanue yueOHOro Marepuaa

1. Yuenne B. 1. Bepranckoro o 6uocepe. Pornb sxuBbix oprann3moB B 6uocdepe. buomacca.

2. buonornueckuii KpyroBopoT (Ha MpuMepe KpyroBopoTa yrieposa).

3. OcHOBHBIE HaIIPaBJICHUS BO3/ICHCTBHSI YeJIOBEKa Ha Onocdepy.

4. Tparcdopmariusi €CTeCTBEHHBIX IKOIOTHYECKUX cucTteM. OCOOEHHOCTH arpodKOCUCTEM
(arpo1eHO30B).

IIpakTHYeckHe 3aHATHA

1. CpaBHUTENBHAS XapaKTEPUCTUKA PUPOJHBIX SKOCUCTEM U arpO’KOCUCTEM CBOEW MECTHOCTH.
CocTaBiieHHEe CXeM Iepeiayl BeIEeCTB M SHEpruu (1iernei NuTaHus).

2. PerieHne 5K0JIOTHYECKUX 3a/1a4. AHAIIU3 U OL[eHKa MTOCIIeICTBUI COOCTBEHHOH /1€ TEIHOCTH B
OKpYKarolllen cpejie, rI00anbHbIX SKOJOTHUYECKUX MPoOJIeM U MMyTeil UX peleHusl.

Py0e:xxHbIii KOHTPOIb Ne 4

CamocrosiTejibHas padora:

1. BeinmonHeHNEe THCHbMEHHO aHAIM3a yqe6H0171 JIMTCPATYPbI U TECTOBBIX 3aJlaHui 110 BOIIpOCaM:
«DKOJIOTHYECKHUE q)aKTopI)I " UX BIIUAHUC HA OPTraHU3MBD), <<MC)KBI/I}10BI)I€ OTHOIICHUA:
MapasuTru3M, XUIITHUYCCTBO, KOHKYPCHII M, CI/IM6I/IO3»; «3aHOBe,Z[HI/IKI/I U 3aKa3HUKU Poccum.

JAudpepeHnupoBaHHbIi 3a4eT

HUTOTIO:

201




3. YCJIOBUSA PEAJIN3AIIUU YYEFHOM JUCIUILINHBI

3.1. TpeOoBaHMS K MAaTEePHAJIbHO-TEXHUYECKOMY 00ecIredeHUI0

Peanuzanus yuyeOHOW MUCHUIUIUHBI TpeOyeT Haaudus yuyeOHOro kaOuHeTa
yueOHoM aucuumivibl «EctecTBo3HaHMEY;

O6opynoBanue yueOHOTro KaOuHeTa:

Texnuueckue cpeacTra oOy4eHHUs:

3.2. UudopmanuoHHoe odecniedyeHue 00ydeHus

Ilepeyens pexoMeHayeMbIX Y4eOHbIX u3aaHuil, MWMHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JUTEPATYPbI

OcCHOBHBbIE HCTOYHHUKH:

1. Tabpuansan O.C. EctecTBo3HaHue. XuMud: y4ded. s CTYl. YUPEKICHUN
cpen. npod. O6pazoBanusi / O.C.I"abpusnsH, N.I'.Octpoymos. - M.: U3narenbckuii
HeHTp «Axkanemus», 2019. — 240 c.

2. Xumust s mpodeccuii M CIeNHUAbHOCTEH  eCTECTBEHHOHAYYHOTO
npoduiia: y4eOHMK JJIs CTyHA. YyupexjaeHui cpen. mnpod. oOpaszoBanus /
[O.C.I'abpudasH, N.I'.OctpoymoB, C.A.Cnaakos] ; mox pea. O.C. 'aGpudnsa — M.
N3narenbckuil eHTp «Akagemus», 2019. — 400 c.

3. Epoxun E.M. Xumus nis npodeccuii u cienualbHOCTENH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduiieil: yueOHUK IS CTY. YUPEKIECHUU cpen. mpod.
obpazoanus / HO.M.Epoxun, W.B.KoBasera. — M.: M3garenbckuii 1EeHTP
«Axanemus», 2019. — 496 c.

4. Koncrantunos B.M. buonorus nns npodeccuii U crnenuanibHOCTER
TEXHUYECKOTO U €CTECTBEHHOHAy4yHOro Tmpoduiei: y4eOHUK Ui CTY/.
yupexaeHuil cpen. mpod. oopazosanus / B.M. Koncrantunos, A.I'.Pe3zanos, E.ILI.
®aneeBall.B. — M.: U3narensckuii neHTp «Akanemus», 2017. — 336 c.

5. Kum, A. M. Opranuueckas Xumus [DJEKTpPOHHBIA pecypc]: ydeOHoe
nocobue / A.M. Kum. — DnekTpoH. TekcToBbIe 1anHbIe. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE n3aatenbcTBo, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexum
JOCTyTA: http://www.iprbookshop.ru/65281.html Pexum JOCTYIIA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usuka [DnexTpoHHbI pecypc]: yuebnoe mocodbue / C. H.
Jletyra, A. A. Hakak. — DIIeKTpOH. TeKCTOBbIE AaHHbIe. — OpeHOypr: OpeHOyprekuii
rocyaapcteeHHblii yausepeuret, ObC ACB, 2016. —307 c¢. —978-5-7410-1575-9. —
Pexxum nocryna: http://www.iprbookshop.ru/78852.html
JlonoTHUTEIbHbIE UCTOYHUKH:

1. Anapeea H.Jl. buonorus. 10-11 kimaccel: yueOH. ajia oOiieoopa3oBar.
yupexzaeH. yupexaeHuil (6azosbiii yposens) / H.JI. Auapeea. — M.: MueMo3uHa,
2012.

2. benses J.K., Aemmmmmn I"M., bopoaun I1.M. u ap. buonorust (6a30Bsiii
ypoBenb). 11 kiacc. - M., 2014.

3. benses JI.K., dpivmui .M., Ky3unenosa JI.H. u np. buonorus (6a3oBbrit
ypoBenb). 10 kiacc. - M., 2014.

4. buonorusa. PykoBoncTBO K MpakTHUECKUM 3aHATUAM / moxa pea. B. B.
Mapxkunoii. - M., 2014.



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

5. buonorus: B 2 1./ mox pen. H. B. Speiruna. - M., 2014.

6. Bacunesckas, E. 1I. Heopranuueckas xumusi [DIEKTPOHHBIA pecypc]:
yueOHoe nocodue / E. U. Bacunesckas, O. U. Ceuxo, T. JI. lleBrioBa. — 1neKTpoOH.
TEKCTOBbIE JJaHHbIe. — MUHCK: PecnyOnukaHCKui MHCTUTYT MpOo(EeCcCUOHATBLHOTO
obpazoBanusa (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum pocryna:
http://www.iprbookshop.ru/67664.html

7. Tabpuensa O.C. u np. Xumus. TecTsl, 3a1a4u U yIpaKHEHUS: y4eO.
rmocooue. - M., 2014.

8. T'abpuenan O.C. Xumus. IlocoOue i nmoaroroBku k EI'D: yueO.
rmocooue. - M., 2014.

9. Tabpuensn O.C. Xumus. [Ipaktuxkym: yue0. mocodbue. - M., 2014.

10. T'abpuensn O.C., JIbicoa I'.I". Xumusi: kHura A1 mpernoiaBaTens: yueo.
MeToJI. mocoowue. - M., 2014.

11. Tabpuensa  O.C., OctpoymoB W.I. Xumus mis npodeccuit u
CHEIUATBHOCTEH COIMATIbHO- JKOHOMHUYECKOTO M TyMaHUTApHOTO MPOQUIICH:
Y4e€OHUK JIJIs CTYI. yUpexKaeHu cpel. npod. oopazoBanus. M., 2014.

12. Enxuna JI.B. buonorus. Beck mkonbHbIN Kypc B Tabnumax. - M., 2013.

13. Epoxun KO.M. COopHUK TECTOBBIX 3aJaHUIl 0 XUMHUH: yuel. mocooue
JUISL CTYI. YIPEXKICHHUH cpel. ipod. oOpazoBanus. - M., 2014.

14. Epoxun FO.M. Xumusi: 3aiauu u ynpakHeHus: y4ue0. mocodue s CTy/I.
yUpeKJIeHUM cpell. mpod. oOpazoBaHus. - M., 2014.

15. Unsun B.A., Kynpssues B.B. Ucropust u Mmerogonorus ¢puszuku. - M.,
2014.

16. Koznoa M.UN., buonorust [OnexTponHblii pecypc| : yueOnuk / W.H.
Ko3znosa, .H. Boakos, A.I'. Mycradun - M. : I'DOTAP-Menua, 2015. - 336 c. -
ISBN 978-5-9704-3440-6.

17. KoncrautunoB B.M., PezanoB A.l'., ®aneesa E.O. buonorus: yueGHuK
JUTSL CTYI. YUpeXIeHuii cpel. mpod. oopazoanus / moxa pea. B. M. Koncrantunosa.
- M., 2014.

18. Ky3nenop, C. U. CnpaBouHuk 1o ¢Gu3MKe [DIEKTPOHHBIM pecypc]:
yaeonoe nocodbue mnst CIIO / C. U. Kysuenos, K. W. Poro3un ; mox pen. B. B.
JlapnoHoB. — DeKTpOH. TeKcTOBBIC NaHHBIe. — CapaToB: [Ipodobpazosanue, 2017.
— 219 C. — 978-5-4488-0030-6. — Pexum JocTymna:
http://www.iprbookshop.ru/66399.html

19. Kypc mo dopmynam. ®Pusmka, XUMHS, MaTeMaTHKa [DJIEKTPOHHBIM
pecype] /. — DnexTpoH. TekcTtoBblie naHHble. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aaTesbcTBO, Hopmaruka, 2017. — 118 c¢. — 978-5-4374-0894-0.
— Pexxum noctyna: http://www.iprbookshop.ru/65259.html

20. Jleme3a, H. A. buonorusa. TecTbl /sl IMIKOJIBHUKOB M aOUTYpUEHTOB
[DneKTpOHHBIN pecypc]: TocoOue Il yJaluxcsl yUpeKISHU O0IIEero CpeaHero
obopazoBanus / H. A. Jleme3za. — DneKkTpoH. TEKCTOBBIE HaHHbIE. — MHUHCK:
Boisiimas mkona, 2014. — 368 c. — 978-985-06-2391-1. — Pexxum nocryna:
http://www.iprbookshop.ru/35468.html

21. Hemuenko K.O. ®u3uka B cxeMax u tabiaunax. - M., 2014,
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22. O6mas Owmosorus. Ilpaktukym. 10-11 xmaccel: y4eb. mocobue mis
obmreoOpazoBar. Opranuzanumii: yrayosn. yposesb./[.M.JIpimimun, O.B.Cabnuna,
JI.B.Boicouikas, [IL.M.boponus. -3-e uza. — M.: [Ipocsemenue, 2017. — 143c.

23. Camoiinenko U. B. EcrectBo3nanue ®u3uka. — M.: Axkagemus, 2017.

24. Camoitnenko [1.1. Coopuuk 3anau no dusuke st npodeccuit u
CHEIUATBHOCTEN COIMATBHO- SKOHOMUYECKOTO M TYMaHUTAPHOIO MPOQUIICH:
y4e0. mocodue sl CTy. yupexaeHui cpe. npod. oopaszoBanus. - M., 2014.

25. Camotinenko [1.U. Teopus u Metoauka o0yuenust pusuke: yueod. mocodue
JUIS Ipenoaasaresnen ccy3os. - M., 2010.

26. Camoitnenko [1.1. ®usuka qst npodeccuit u ciennaabHOCTEH
COIMATEHO-D)KOHOMHYECKOTO ¥ TYMaHUTAPHOTO TIpoduiieii: yaeOHUK IS CTY/I.
yUpexkJIeHUM cpell. mpod. oOpazoBanus. - M., 2014.

27. Craponybue, B. A. EctectBo3Hanue. CoBpeMEHHbIE KOHIEMIIINU
[OnexTpoHHBIN pecypc]: yueoHoe mocoome mus CIIO / B. A. CrapomyOreB. —
DnekTpoH. TeKCTOBBIE NaHHbIe. — CapatoB: [IpodobpazoBanue, 2017. —332 c. —978-
5-4488-0014-6.Pexum noctyma: http:// www.iprbookshop.ru/66386.html

28. XamutoBa, A. W. Opranmueckas xumus pusa cryaeHtoB CIIO
[DnexTpoHHBIN pecypc]: yueoHoe nmocooue / A. N. Xamurosa, T. E byceiruna, JI. P.
Caduna. — DneKTpoH. TeKCTOBbIe JaHHbIe. — Ka3anp: KazaHckuii HalmoHaIbHBIN
UCCIIE0BATEIbCKUN TEXHOJIOTMYECKUl yHuBepcuteT, 2016. — 172 c. — 978-5-7882-
1938-7. — Pexxum noctymna: http:// www.iprbookshop.ru/80239.html

29. Xumus [DnekTpoHHbIA pecypc]: yueOHoe mocobue /; coct. I'. HO.
Boctpukona, E. A. XopoxopanHa. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — BopoHex:
BopoHekckuii TOCyIapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIIBHBI YHUBEPCHUTET,
ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum poctyma:
http://www.iprbookshop.ru/59133.html

30. Xumusi: 3J€KTPOHHBIA yueOHO-METOIMYeCKHil KoMILieke. - M., 2014.
HNuTepHeT-pecypcesbi:

www. biology. asvu. ru (Bes 6uomnorus. CoBpeMeHHast OMOJIOTHs, CTaThH,

www. chemistry-chemists. com/ index. html (9neKTpOHHBIA KypHa
«XUMUKHU U XUMUS).

www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHBIN CAUT JIJIST IIKOJIBLHUKOBY ).

www. hvsh. ru (xypaan «Xumus B mkose»). www.hij.ru (kypHan « Xumus u
KU3HDBY).

www. interneturok. rtu («Bumeoypoku 1o TpeaMeTaM  IIKOJIbHOM
MIPOTPaMMBbI»)

www. pvg. mk. ru (onumnuana «I[lokopu BopoObseBEI TOPEI»).

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

www.chem.msu. su (D1eKTpoHHass OMOIMOTEKA 110 XUMUH ).
www.class-fizika.nard.ru («Kmaccnast mocka jyist m0003HaTETEHBIX) ).
www.physiks.nad/ru («du3uka B aHUMAIUIX» ).
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM
TV CHUTILIAHBI

Kontpoais ®M oOmeHka pe3ylbTaToB OCBOEHUS  y4eOHOM  JIHUCIMUIUIMHBI
OCYIIECTBIISIETCS MPEIOAaBaTEIEM B ITPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUA, a TAKXKE BBITIOJHEHUS] O00YYarolMMUCS
WHIMBUYaJIbHBIX 3a/IaHUM, TPOCKTOB, UCCIIEOBAaHUM.

Pe3yabTaThl 00yueHus @DopMbI U METObI KOHTPOJISI M
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) OLIEHKH Pe3yJIbTaTOB 00y4eHMsI
. JIMYHOCTHBIE:

- YCTOWYMBBIM MHTEPEC K HCTOPHH U JA0CTxReHusM B | [IpoBepka BHeayAUTOPHOM
00J1aCTH €CTECTBEHHBIX HAYK, YyBCTBO TOPIOCTH 3a | CAMOCTOATENILHON pabOTEI, 3aI1Ta
POCCHIICKHE €CTECTBCHHBIC HAYKU; JOKJIaJI0B, pedeparoB, MyoIndHOe
- TOTOBHOCTh K TIPOJODKCHHIO 00pa3oBaHus, | IPEACTABICHUE IIPE3CHTALIMH,
MOBBIICHUIO  KBaIUPUKAUA B n30paHHOH | TECTUPOBAHME, IPOBEPKA

npodeCcCuOHAIBHON JIeSITENIbHOCTH ¢ | MpaKTHYECKUX padoT, pEHTUHTOBBIN
WCIIOJIb30BAaHUEM 3HAHUN B 00JIACTU €CTECTBEHHBIX | KOHTPOJIb, IPOMEIKYTOUHAS
HayK; aTTecTalus

- 00BEKTUBHOE OCO3HAHHUE 3HAYNMOCTH KOMITETEHITHI
B 00JacTH eCTECTBEHHBIX HAyK [JIs YeloBeKa U
o0IIecTBa, YMEHHE HCIOJIB30BaTh TEXHOJIOTHUECKUE
JTOCTHOKCHHS B 00J1acTH (DM3UKH, XUMHUH, OHUOJIOTHH
JUTSL TIOBBIICHUS COOCTBEHHOTO MHTEIUICKTYATBHOTO
pa3BuTHUs B BBIOpaHHOH  TpodecCHOHAIBHON
JIEATENbHOCTH;

- YMEHHE  TMPOAHATU3UPOBATh  TEXHOTCHHBIC
TIOCJIE/ICTBHS JJII OKpY)KAroleh cpenbl, OBITOBON U
MIPOU3BOJICTBEHHOM NEATEIILHOCTH YEIOBEKa;

- TOTOBHOCTh CaMOCTOSITEJILHO JOOBIBATH HOBBIE JIJIS

ceost €CTECTBEHHO-HayYHbIE 3HaHUSA c
WCTIOJIB30BAHUEM JUISI 3TOTO AOCTYITHBIX UCTOYHHUKOB
nH(pOpMaINH;

- yYMEHHME YIpPaBIATb CBOEH IO3HABATEIbHOU
NS TeIbHOCTBIO, IPOBOIUTH CAMOOLIEHKY YpPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PAa3BUTHS;

- yMeHue BBICTPAUBATh KOHCTPYKTUBHBIE
B3aMMOOTHOIICHUSI B KOMaHE TI0 PEIICHUIO OOMIMX
3aJa4 B 00JIaCTH €CTECTBO3HAHMUS;

J MeTanpe/MeTHbIE:

- OBJAJCHME YMEHUSMU M HABBIKAMHM Pa3IMYHBIX
BUJIOB MO3HABATEIbHON NESATEILHOCTH AJIS U3YUYEHUS
Pa3HbIX CTOPOH OKPYXAIOIIETr0 €CTECTBEHHOTO MUPA;
- TPUMEHEHUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOnrofeHusl, HAY4YHOTO  OKCIEpUMEHTa) IS
M3YUYEHHs] PA3MUYHBIX CTOPOH €CTECTBEHHOHAYYHOMH

KapTHHBI ~ MHpa, C  KOTOPBIMH  BO3HHKAET
HEO0XOAMMOCTh CTAIIKMBATHCS B MPO(ECCHOHATBHOM
chepe;

- YMEHHUE ONpeNeNsTh UeIu U 3aa4l JesATeIbHOCTH,
BBIOMpATh CpPEACTBA Uil WX JIOCTMDKCHHS Ha
MPAKTHUKE;




Pe3yabTarsl 00y4yeHus
(0CBOEHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHWS)

®opMbI M MeTOAbI KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00yUYeHusl

- YMEHHUE HCII0JIb30BaTh Pa3IMYHbIE UCTOUYHUKH TS
MOJIYUYCHUsI eCTECTBCHHOHAYyYHOW WHpOpMaMu u
OLICHUBATh €€ JOCTOBEPHOCTb [UISl JIOCTHIKEHUS
IIOCTaBJICHHBIX IIEJIeH U 3a/1a4;

o npeaMeTHbIE:

- c(OpMUPOBAHHOCTh MPEICTABICHUN O IEJIOCTHON
COBPEMEHHOM €CTeCTBEHHOHAYyYHON KapTHUHE MUpa,
NpUpOAE€ KAk €OUHOW  IIeNIOCTHOM  CHCTeMe,
B3aMIMOCBSI3M YEJIOBEKA, NPHUPOJIBI M OOIIeCTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX Mmacirabax
Bcenennoi;

- BJaJeHUWE 3HAHMSIMH O Haubollee BaKHBIX
OTKPBITHSIX M JOCTHXKCHHSX B obnacTu
€CTECTBO3HAHUS, TMOBIMSBIIUX HA  JBOJIOLUIO
MPEACTABICHUI O MPUPOJE, HA PA3BUTHUE TEXHUKH U
TEXHOJIOTHI;

- c(hopMUPOBAHHOCTH YMCHHUS MIPUMCHSIT
€CTECTBEHHOHAyYHbIE 3HAHUA JUII  OOBSACHEHUS
OKPYKAIOIUX  SBJICHUM, COXPAHEHHUS 3]I0POBbS,
obOecrieueHrss 0€30MaCHOCTH KHU3HEAEATEIHLHOCTH,
OEpeXKHOTO OTHOIICHUS K MPUPOJE, PAIMOHAIEHOTO
MPUPOJONONIB30BaHUS, & TaKXKE BBIMOJIHEHUS POJIU
IrpPaMOTHOTO OTPEOUTEIIS;

- chOPMHUPOBAHHOCTh MPEICTABICHUA O HAYYHOM
METO/Ie TIO3HAHUS MPHUPOJBI U CPEACTBAX H3YUCHHS
MeramMmpa, MakKpoMHpa ¥ MHUKPOMHUPA; BIaJCHUE
MpueMaMid  €CTECTBEHHOHAYYHBIX  HAOJIOJCHUH,
OTIBITOB, HWCCJIEIOBAHUM U OIIEHKH JIOCTOBEPHOCTHU
MOJTyYEHHBIX PE3YJIBTATOB;

- BIIaJICHUE TIOHATUWHBIM armapaToM €CTeCTBEHHBIX
HayK, TIO3BOJISIIONIMM TI03HABAaTh MHUP, y4aCTBOBATh B
JUCKYCCUSIX [0 E€CTECTBEHHOHAYYHBIM BOIIpOCaM,
WCIIOIb30BaTh PA3JIMYHbIE WCTOYHUKUA HHGOpPMAIIH
JUIS TIOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUYECKU
OTHOCUTBCSL K cooOuenussMm CMMU, coxpepxamum
HAYYHYIO0 HHPOPMALHUIO;

- chopMHpPOBAaHHOCTH YMEHUI TOHUMATD
3HAYUMOCTb €CTECTBEHHOHAYYHOT'0 3HAHUS /IS
Ka)KJI0TO YeJIOBEeKa HE3aBHUCUMO OT €0
npodeccHoHaNBHOM e TENbHOCTH, Pa3niaTh
(haKTBI U OIIEHKH, CPABHUBATH OIICHOYHBIC BHIBO/IHI,
BHUJIETh UX CBA3b C KPUTEPUSIMU OLICHOK U CBSI3b
KPUTEPHUEB C OMPEIECICHHOW CUCTEMOM LIEHHOCTEHH,
o0mIMX 33a7a4 B 00JIaCTH €CTECTBO3ZHAHMUSI.
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