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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLTAHBI
BJ1.6. ECTECTBO3HAHUE

1.1. O61acTh NpUMeHeHUs padoveil MPOrpaMmbl

PabGouas mporpamma y4eOHOH JIUCHUILIUHBI «ECTeCTBO3HAHUE» SBISACTCS
JacThIO MPOrPaMMBbI TMOJTOTOBKH CIICIIMAJIMCTOB CPEIHErO 3BCHA B COOTBETCTBUH C
dI'OC CIIO cnemuansaoctu 44.02.02 ITlpenonaBanue B HaYalbHBIX Kilaccax IS
ctynentoB, ocBauBaromux [IIICC3 Ha 6a3e 0cHOBHOTO 00111eT0 00pa3oBaHUsl.

1.2. Mecro y4eOHOW AUCHUIUIMHBI B CTPYKTYpe MNPOrpaMmMbl MNOATOTOBKH
CIEeNMAINCTOB CPe/IHEro 3BeHa:

YueOnas nucruruinHa « EctecTBo3HaHME» BXOAMT B IMKJ YYEOHBIX JUCIHUILTAH
oOmeoOpa3oBarenbHOl moAroToBkM crenuanbHocTH 44.02.02 [lpenonaBanue B
HaYyaJIbHBIX KJaccax T'yMaHUTApHOIO Mpo@uiist mpodhecCuoHaIbHOr0 00pa3oBaHusl.

1.3. Heau um 3axauM JUCHUILUIMHBI — TPeOOBaHHMS K pe3yJbTaTaM OCBOEHHS
AUCIHUTIMHBI:

OcBoeHne  cojepxaHust  yuyeOHOM — auciuiuiuHbl  «EcTecTBO3HaHUE
obecrieunBaeT TOCTUKEHHUE CTYJICHTaMU CJICAYIOIINX Pe3yJIbTaTOB:
JUYHOCMHbBIX:

- YCTOMYMBBIA MHTEPEC K UCTOPUU U JOCTHXKEHHSM B 00JIACTH €CTECTBEHHBIX HAyK,
YyBCTBO FOPIOCTH 32 POCCHICKHE €CTECTBEHHbBIC HAYKH,

- TOTOBHOCTh K TPOJODKEHUIO OO0pa3oBaHUs, TOBBIIICHUIO KBATU(PUKAIMK B
n30paHHON TIPO(eCCHOHANBLHON AEATEIPHOCTH C HCIOJIL30BAaHUEM 3HAaHWK B 00JacTd
€CTECTBEHHBIX HAYK;

- 00BEKTUBHOE OCO3HAHWE 3HAYMMOCTH KOMITCTEHITUI B 00JIACTH €CTECTBEHHBIX HAYK
JUIS1 YeJIOBEKA 1 OOIIECTBA, YMEHHUE UCTIONB30BaTh TEXHOJIOIMYECKUE JOCTHXKEHUSI B 00J1aCTH
(bU3UKY, XUMHY, OUOJIOTUH JIJIs1 TIOBBITICHUS] COOCTBEHHOTO MHTEIICKTYaTbHOTO Pa3BUTHS B
BBIOpaHHOM MPO(ECCHOHATLHOM JEATETHHOCTH;

- YMEHHE TMPOAHATM3UPOBATh TEXHOTCHHBIC MOCIICACTBUS ISl OKPY>KAIOIIECH Cpeibl,
OBITOBOM U TIPOM3BOICTBEHHOM JEATEIHHOCTH YEJIOBEKa,

- TOTOBHOCTh CaMOCTOSITEJTLHO JOOBIBATH HOBBIE JJIsi CeOsl €CTECTBEHHO-HAYYHBIC
3HAHMS C UCTIOIB30BAHMEM JIJIsl 3TOTO JIOCTYITHBIX HCTOYHUKOB MH(OPMAIIIH;

- yYMEHHe VYIpaBIATb CBOCH TIO3HABATEIBHOM JICATEIBHOCTBIO, IPOBOJHTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYJIbHOTO Pa3BUTHS,

- YMEHHE BBICTpaNBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMAHJIE 110 PEIICHUIO
00IIIMX 337124 B 00JIaCTH €CTECTBO3HAHWUS,

MemanpeomemHuIx:

- OBJAJCHUE YMEHUSIMM M HaBbIKAMU Pa3JIMUHBIX BHJOB I103HABATEILHON
JEATENTHOCTH ISl U3YyUYEHHS PA3HBIX CTOPOH OKPY>KAIOIIETO €CTECTBEHHOTO MUPA;

- TPUMCHCHHWE OCHOBHBIX METOJIOB IMO3HaHWs (HAONIONCHWS, HAYYHOrO
AKCIICPUMEHTA) JUTS M3yUYCHHS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KApPTHUHBI MHPA, C
KOTOPHIMHU BO3HUKAET HEOOXOIMMOCTh CTAJTKUBATKLCS B MPOQECCHOHATIBHOM cepe;

- YMEHHUE OMpeeNsaTh eI U 3a7a4uM JIITeIbHOCTH, BBIOMpATh CPEeiCTBa Ui MX
JOCTHKEHUS Ha TIPAKTHKE,



- YMEHHE  WCIOJb30BaTb  PA3IMYHbIE  WCTOYHUMKUA  JJIs1  TIOJy4YEeHUs
€CTECTBEHHOHAYYHOM HMH(pOpMAllMd U OLIEHUBAaTh €€ JOCTOBEPHOCTb IS JIOCTHIKEHUS
TIOCTAaBJICHHBIX 1IeJIeH 1 3a/1a4,

NPEeOMEemHubIX:

- CcOpMUPOBAHHOCTh  TMPEACTABICHUA O  LEJIOCTHOM  COBPEMEHHOM
€CTECTBCHHOHAYYHOM KapTUHE MHpa, MOPUPOJIE KaK €IMHOM LEJIOCTHOW CHUCTEME,
B3aMMOCBSI3H YEJOBEKA, MPUPOJbI U OOIIECTBA, POCTPAHCTBEHHO-BPEMEHHBIX MacIiTadax
Bcenennoi,

- BJIaJIcHHE 3HAHUSIMU O HanOoJiee BayKHBIX OTKPBITHAX U JOCTIKEHHUSIX B 00JacTU
€CTECTBO3HAHMS, IMOBIMABLIMX HA SBOJIOLMIO IPEACTABICHUI O MPUPOJE, HA Pa3BUTHE
TEXHUKU U TEXHOJIOTHI,

- c(hOpPMUPOBAHHOCTh yMEHUSI TPUMEHATh €CTECTBCHHOHAYYHBIC 3HAHUS JUIS
OOBSICHEHMSI OKPYXKAIOIMX SBJICHUM, COXpaHEHUs 3/I0pOBbs, oOecriedeHus: Oe30MacHOCTH
KUZHEACATENILHOCTH,  OEpe)XHOr0  OTHOIIEHUST K TIPHPONE,  PAlMOHAIBLHOIO
IPUPOJIONIONIL30BAHMS, 4 TAKKE BBITIOJTHEHHUS! PO IPAMOTHOTO TIOTPEOUTESIS;

- C(hOpMHPOBAHHOCT MPE/ICTABIEHUII O HAYYHOM METOZE IMO3HAHUS MPUPOIBI U
CpEeICTBaX W3Y4YEHHs MeEramyMpa, MakpoOMHpa W MHUKPOMHpA; BIIAJICHUE MpPHEMAMHU
€CTECTBEHHOHAYYHBIX HAOIOJICHUI, OIBITOB, MCCIEJOBAHMM M OLEHKH JOCTOBEPHOCTH
HIOJTyYEHHBIX PE3YJIbTATOB;

- BJIaJICHHE TIOHATUIHBIM aIllapaToM €CTECTBEHHBIX HAYK, O3BOJISIONIMM TO3HABAThH
MHp, y4acTBOBAaTh B JWCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIIOIb30BATH
Pa3IMYHbIE UCTOYHWKKA MH(OPMAIMK I TOATOTOBKA COOCTBEHHBIX PA0OT, KPUTUUECKU
OTHOCUTBCS K coolmeHnsM CMU, coneprkaiiiiM Hay4qHyr0 HHGOPMAIIHIO;

- ¢(hOpMUPOBAHHOCTh YMEHHIA MOHUMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHMS
JUTSL K&XKJIOTO YeJIOBeKa HEe3aBHCHMO OT €ro MPOEeCCHOHAIBLHOM JESTEeNbHOCTH, pa3inyarh
(haKThI ¥ OIIEHKH, CPABHUBATH OLICHOYHBIEC BHIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSIMU OIIEHOK
U CBS3b KPHUTEPHEB C OIPEICICHHONW CHCTEMOM IEHHOCTEH, OOIMX 3a1ad B 0OIacTu
€CTECTBO3HAHHSL.

1.4. KoauyecTBO 4YacoB Ha OCBOeHHMe Ppadodeidl mNporpaMmbl Y4eOHOM

AUCUMILIHHBI:

MaKCUMaIbHON yueOHON Harpy3ku oOydatomierocst 201 yacos, B TOM yucIe:
00s13aTeTTbHON ayIUTOPHON y4eOHOM Harpy3ku oOydaromierocst 134 4acos;
CaMOCTOSITeNIbHOM PabOoThl 00YUYarOIIErocs, KOHCYJIbTallui 67 4acoB.

2. CTPYKTYPA M COAEP)KAHUE YUYEBHOM JUCHOUTIIMHBI
2.1. O0beM yueOHOM TUCHUIINHBI M BUAbI Y4eOHOH padoThl

Bupa yueOHoi1 padoThI Oovem uacos
MakcumasabHasi yueOHasi HArpy3Ka (Bcero) 201
Oo0s13aTe1bHAA ayJAUTOPHAA y4eOHAasi HATPY3Ka (Bcero) 134
B TOM YHCJIE:

IPAKTHYECKUE 3aHATHUS 52
CamocrosiTeibHass padoTa 00y4armerocsi M KOHCYJIbTALIUHM 67
(Bcero)

IIpomesicymounas ammecmayus 8 popme ougpghepenyuposanno2o 3auema
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2.2. Tematuyeckuii miad u coaepxanue yueonoit nucunmiunbl b/1.6. ECTECTBO3HAHUE

HaunmenoBanue paszaennos Copneprxanme yueOHOTO MaTepuaia, JabopaTopHble pabOTHI U MPAKTUYECKHUE 3aHSATHS, Ob6beM YpoBeHb
U TEM CaMOCTOSITEeJIbHAsI paboTa 00ydJarImmXxcs, KypcoBas padboTa (IpOoeKT) (eciu npedycmompennvt) JacoB OCBOCHUS
1 2 3 4
XUMUA 51
BBeaenne. XumMuueckas 3
KAPTHHA MUpa
Tema 1. Conep:xanue yue0HOro MaTepuaJjia
PoIs XMHR B XKH3HA 1. XuMuueckas KapTHHa MUPa KakK COCTABHAs YacTh €CTECTBEHHOHAYYHON KapTHHBI Mupa. Posb
COBPEMEHHOTO 00IIIeCTBaA. . .
XUMHUH B )KU3HU COBPEMEHHOTO oOmiecTBa. [IpruMeHeHue JOCTHKCHHUI COBPEMEHHONW XUMHUH B
rYMaHUTapHOH cdepe JesTenbHOCTH OO0IIecTBAa. XHMHUYECKOE COJAepXKaHWe Yy4eOHOU 2 1
nucuuimuabl  «EctecTBo3HaHue» mpu  ocBoeHMH crnenuaibHocTet CIIO rymanutapHOTO
npod st mpodheccuoHaTLHOTO 00pa30BaHMS.
CamocrosiTesibHasi padora:
1. IloaroroButs pedeparsl U Mpe3eHTAIK Ha TeMbL: «PoJib XUMUU B KU3HU COBPEMEHHOTO 1 3
o01iecTBa, MPUMEHEHHE JOCTIKEHUI COBPEMEHHOM XMMHHU B OBITY M TPOU3BOICTBEHHOM
JIEATEIbHOCTH YEJIOBEKAY.
Pa3znea I. 24
Oo0wmas n
HeOpraHu4veckasi XuMusi
Conep:xxanue yueOHOro MmaTepuaJa:
1. BemectBo. AToM. Monekyna. XUMHYECKUN JIEMEHT U (JOPMBI €ro CYIIIECTBOBAHHSI.
Tema 1.1. [IpocTsie u cnoxublie BeniecTBa. OCHOBHBIE 3aKOHBI XUMUH. [lepuoandeckuil 3aKoH u 1
OCHOBHBIE MTOHATUI U [Tepuoanueckas cucteMa xumudeckux 3nemeHToB /. 1. MenaeneeBa. OTKpbITHE U 3HAYCHUE 1
3aKOHbBI XUMHUH. 13 u I1ICX3 . . Menneneena.
[MpakTnyeckune 3aHATHA
1. OcHOBHBbIE MOHATHUS U 3aKOHBI XUMHH ! 2
Tema 1.2. IIpakTHyeckue 3aHATHS 2 2




HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
[Teproanyeckuii 3aK0H 1 1.Ctpoenue atoma. [lepuoanueckuii 3akoH u Ilepuoanueckas cuctemMa XUMHYECKUX AJIEMEHTOB
Ilepuoauueckas cucrema JI. 1. Menpeneesa.
XMH;P;?;IQT;BMWHTOB A1 CamocrosiTeabHas padora: Monenuposanue [ICXD JI. M. Menaeneepa 1 3
Conepxxanue y4eOHOIro MaTepuasa
1. KoBasneHnTHas cBsi3b: HemoJisipHas U noisipHas. MoHHast cBsi3b. KaTHOHBI M aHUOHBIL. 1 1
Tema 1.3. Meramnuueckas cBsizb. BogopoiHas CBS3b.
CtpoeHue BellecTBa.
IIpakTH4yeckue 3aHATHSA
1. Ctpoenue BemecTBa. Buapl xumuueckoit cBsi3u. THITBI KPUCTATUIMYECKUX PEIIETOK. 1 2
Coaep:xanue yueOHOIro MaTepuaJia
1. Bona B npupoze, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DU3NUYECKUE U XMMHUECKHE CBOMCTBA 2 1
Bo/bl. OnpecHeHne BObl. ATperaTHble COCTOSIHHSI BOJIBI U €€ TIEPEX0/Ibl U3 OAHOI0 arperaTHOro
COCTOSIHUSL B IPYTOE.
Tema 1.4, IIpakTHYeckune 3aHATHS
Bosa. PacTBopsL. 1. l'unponus. Peakniuu noHHOTO OOMEHA. 2 2
2. Onpenenenre MacCOBOM J0JIH PACTBOPEHHOTO BEIIECTBA B pacTBOPE.
CamocrositeibHas padora:
1. BeimonHeHre MUCHbMEHHOTO aHAIN3a YYeOHOH IUTepaTyphl, MPaKTHYECKUX 3a7a9 U TECTOBBIX
3ajaHuil mo Bompocam: «Boma Bokpyr Hac. PacTBopeHMe TBEpIBIX BEIIECTB U TIa30B); 3 3
«/lucniepcHble cuctemsl. [Iponeccel, MPOUCXOAAIIME B pACTBOPAX».
Conep:xanue y4eGHOro MaTepuasa:
Tema 1.5. 1. [Tonarue o XMMHUYECKO# peakunu. THUbl XuMU4Ieckux peakuuii. CKOpocTh peakuu U (pakTopsl, OT 1 1
XuUMHUYECKHE peaxIuu. KOTOPBIX OHA 3aBHUCHUT.
CamocrosiTesbHas padoTa:
1. BeinoiHeHne MUCbMEHHOTO aHaIu3a Y4eOHOM IMTEepaTyphl, MPAKTUYECKUX 3a]1a4 U TECTOBBIX
3ananuii o Temam: «Knaccupukanus XuMHYECKUX PEaKIHiD». 2 3
Tema 1.6. Copepxxanue y4eOHOro MaTepmuaJa:
Knaccudukanus 1. Knaccudukaiust HEOPraHMIECKUX COSTMHEHUN U X CBOMCTBA. OKCHUIIBI, KUCIIOTHI, 1 1
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HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
HEOPTraHUYECKUX ocHoBaHus, coiu. [lonsTre o ruaponuse cosneil. Cpena BOJHBIX pacTBOPOB cojieil. BogopoiHblii
COCIMHEHHMI 1 NX CBOMCTBA. IOKa3areib pH pactBoOpa.
IIpakTHyeckune 3aHATHSA
1. Ompenenenue pH pactBopa coeit 2 2
CamocTrosiTeibHas padoTa: BeinonHeHNEe MICHEMEHHOTO aHaln3a yaeOHOW TUTepaTyphl,
MPAKTUYECKHX 337129 U TECTOBBIX 3aaHuil mo Teme: «Kiaccudukanus HeoOpraHmuecKux 1 3
COEIMHEHUH U UX CBOMCTBA.
Tema 1.7. Copep:xaHue y4eGHOT0 MaTepuaJia:
Mertannel. HemeTtanebl. 1. O0mue pu3nyYecKue U XUMUYECKHE CBOWCTBA MeTaJIoB. O0Ias XapaKTepUCTHUKA TIIaBHBIX MOATPYIIT
HEMCTAJUZIOB Ha MPUMCPE TI'aJIOTCHOB. Bakueitmme COCAUHCHUA MCTAJIJIOB U HEMCTAJJIOB B IIPHUPOAC U 1 l
XO0351iCTBEHHOH JESITEIIbHOCTH YEJIOBEKA.
IIpakTHyeckune 3aHATHA
1. Meramibl. B3aumoelicTBre METAIIIIOB ¢ PACTBOPAMHM KHCIIOT U COJeit . 2
CamocrosiTesibHas padora:
1. BrinonHeHre MMCbMEHHOTO aHaIi3a y4eOHOH JInTepaTypsl o Borpocy: «Koppo3us
MeTasuioB. CruiaBby. L 3
Pa3nen 2. Opranuyveckas 24
XUMUSA
Tema 2.1. ConepxxaHue y4eOHOIro MaTepuasa
OCHOBHBIC [IOJIOKEHHUSL 1. Oprannueckue coenuaennsi. OCHOBHBIC MOJIOKEHUS TEOPHH CTPOCHHUS OPraHUIECKUX 1
TCOpHUH CTPOCHUA coequHeHuil. MHOrooOpasue opranndeckux coeiuHeHui. [lonsTie nzomepun. .
OpraHUYECKUX
S——— IIpakTHyeckne 3aHATHA
1. Ctpoenue opranndeckux coenunenuii. Kimaccudukamms. M3omepus. Homenkmnarypa. 1 2
2. KauecTBeHHBIN aHAJIN3 OpraHUYecKuX coequHeHni (OOHapyXKeHHe yriiepoia U BOJIOPOa).
CamocrosiTesibHasi pa6oTa: BeInoJIHEHHE MUCHbMEHHOTO aHaAIKM3a y4eOHOM JINTepaTyphl,
MPaKTUYECKHX 3a/1a4 U TECTOBBIX 33JIaHUM 110 TeMe: «] OMOJIOrMUECKUH Psi/i aJIKAHOBY. 2 3
Tema 2.2. Copepxxanue yueOHOro MmaTrepuaJia 1 1




HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
YrneBoaoposl. 1. IlpenenbHble U HenpeneabHbIE yrieBoopoabl. Peakius nonumepuzanuu. Ilpuponnsie
MCTOYHUKHU YTJIEBOJOPOIOB. YTJIEBOJOPO/IbI KAK OCHOBA MEXIyHAPOJAHOIO COTPYIHUYECTBA U
BOKHEUIINN UCTOYHHK (hopMupoBanHus Oromkera PD.
IIpakTH4yeckue 3aHATHSA
1. VraeBomopoabl: modyyeHUe U CBOICTBa 3TuieHa. CBolicTBa OeH3oma 1 2
2. PemieHne pacyeTHBIX 3a/1a4 U TECTOBBIX 3aJIaHHUM MO TEME « Y TJIIEBOIOPOIBI».
CamocrosiTesibHas padoTa:
1. BeinonHeHne NUCbMEHHOTO aHaIN3a Y4eOHOM INTEepaTyphl, MPAKTUYECKUX 3a]1a4 U TECTOBBIX 1 3
3aaHuil o Teme: «3oMepust 1 HOMEHKIIAaTypa HEMPEAEIbHBIX YIJIEBOIOPOI0OBY.
Tema 2.3. Copepxanue yueOHOro MmarepuaJia
Kucnopozacoxepxkamme 1. [IpeacraBuTeNM KUCIOPOACOAEPIKALIUX OPraHUUECKUX COCTMHEHUI: METHIIOBBIN 1 1 1
OpraHMYCCKne STUJIOBBIM CIUPTHI, TIAUIEPHH, YKCYCHAs KUCIO0TA. JKUPHI KaK CI0XKHBIE 3(DUPHI. YTIEBOIBI.
BeHecTsa. IIpakTHyeckune 3aHATHA:
1. ITpaktrueckas pabota « CUpTH»;
2. Perienne mpakTH4eckux 3agaHuii mo teme «KapOoHOBBIE KUCIOTHIY. 5 2
3. Kap6oHoBBI€ KHCTOTHI (PAaCTBOPUMOCTH KAPOOHOBBIX KUCIIOT B BOJIC; B3aMMO/ICHCTBHE C
metayamu. [lomyderne ciaoxHoro 3upa)y.
CamocrosiTesibHas padoTa:
1. ITonroroBka pedepaTa ¥ MPE3CHTANNA HA TEMBI: € AJTKOTOJIM3M, €T0 TIOCTICACTBUSI U 2 3
npeaynpexacHuey; «[I[puMeHeHne YKCYCHON KUCIOThI Ha OCHOBE CBOMCTB. CI0XKHbBIE 3HPHI B
MNpUPOAL, UX 3HAUCHHUC) ; «3HaueHHe YTJIICBOAOB B JKUBOM IMPpUPOAC U KU3HU YCIIOBCKA».
Tema 2.4. Coaep:xkanue yueOHOro MaTepuaJa
A30TcozepKaLLHe 1. AzoTconepikaliue opraHu4ecKie CoeTMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u 1 1
opraHuyecKue Oouosnornueckass ¢ynknus OenkoB.IlonsTne o TmIacTMaccax M XMMHUYECKHMX BOJIOKHAX.
BEHICCTBA. Harypasbhble, CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Inactmaccl TpakTHYecKHe 3aHATHS:
¥ BOJIOKHA 1 2

1. AmuHBI, aMUHOKHCTIOTHL, Oenku: OOpaTiMas 1 HeoOpaTuMast IeHaTypaau3amus OeiIKoB.
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HaumenoBanue pazzaenos CopepxaHuie yaeOHOTO MaTepHaa, JlabopaTopHbIe PaOOThI M MMPAKTUICCKHIC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
CamocrosiTesbHas padora:
[ToaroroBka pedepaToB u coodmIeHN Ha TeMy: «Posb 0€TTKOB B )KUBOM MPUPOJIEN; 1 3
«IIpuMeHeHne MOIMMEPOB B MPUKIATHOM U KIACCUYECKOM M300pa3UTEIbHOM HCKYCCTBEY.
Tema 2.5. Conep:xaHnue yueOHOro MaTepuaJia
Xumust H OpraHusm 1. XuMuueckue 371eMEeHThI B OpraHu3Me YesloBeKa. XO0JIECTEpUH U €r0 pojib B 310pPOBbE
yejioBeKa. XuUMHS B ObITY. 1 1
yenoBeka. MuHepaabHbIE BEIIECTBA B MPOTyKTaX MUTAHUS, MUIIEBBIC JOOABKH.
Co6anancupoBanHoe nutanue. Boma. KauecTBo BObI.
IIpakTH4eckune 3aHATHS
1. [TumeBbie 106aBkM E B MUIIEBBIX TPOTYKTaX.
2. O6Hapy>keHrEe BUTAMUHOB B MPOIyKTaX MUTAHUS. 3 2
Py0exnblii KOHTPOIb Nel
CamocTosiTesibHasA padora:
1. IloaroroBka pedepaToB U Mpe3eHTalMil Ha TeMy «XHMHUSI U OpraHU3M YeJIoBeKa. XUMHUS B
OBITY. 2 3
2. CocTaBiieHHE KpOCCBOp/Ia HA TeMy: « BUTaMHUHBI».
OU3UKA 51
BBenenue -
Tema 1 ®dusnka - pyHIaMeHTAIbHASI HayKa O pupojie. EcTecTBeHHO-HAYYHBIN METO/T TO3HAHUS, €T0 1 1
BO3MOKHOCTH ¥ I'PaHULIbI IPUMEHUMOCTH.
Pa3znen 1. Mexanuka 9
Conepxanue y4eOHOro MaTepuia
Mexanunueckoe asmxenue. Ilepememenue. Ilyre. CxopocTs. PaBHOMepHOE NpsIMOJIMHEWHOE 2 1
Tema 1.1. Kunematuka JIBIDKCHHE. YCKOopeHue. PaBHOmepeMeHHOe MpsMouHelHoe nBrkeHre. CBOOOTHOE IMajieHHeE.
JIBukeHre Tena, OpPOIICHHOTO TIOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE [BHXKEHHE I10
OKPYHOCTH.
Tema 1.2. 3aKOHBI Conepxanue y4eOHOro MaTepuia 2 1
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HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
MexaHnukn HoroTona [Tepsriit 3axkon Hetorona. Cumna. Macca. Ummynwsc. Bropoit 3akoH Heiorona. OCHOBHOM 3aKOH

Kjlaccuueckod auHaMuku. Tperuit 3akoH HproroHa. 3akoH BceMHpHOro TAroTEHUS.

I'paBuranmonnoe mose. Cuna Tspkectu. Bec. CnocoObl m3Mepenust maccbl Ten. Cuiibl B

MEXaHUKE.

Conep:kanue y4eOHOTro MaTepuia
Tema 1.3. 3aKOHBI 3akoH coxpaHeHUs umnyibca. PeaktuBHoe aBmkeHue. Pabora cuibl. Pabora moTeHnnambHbIX 1 1
coxpaHeHusi B Mexanuke | CWI.  MorHoCTS. Oneprusi. Kunerndeckass oHeprus. Ilorenumansnas 5Heprus. 3aKoH

COXpaHEHHUs MEXaHWYECKOU sHepruu. [IpuMeHenrne 3aKk0HOB COXpaHEHUSI.

IIpakTH4eckue padoThI

1. Pemenue 3amau no reMe «MexaHuKay.

CamocrosiTeibHas padora: Pemenue 3amay, coctaBieHne 0000MIAONICH TAONHIBI IO TEME

«Bupl IBH>KEHUS», COCTAaBIEHUE KPOCCBOpIa 1o pazaeny «MexaHukay
Paznen 2. OcHOBBI
MOJICKYJISIPHON (DM3HKH H 12
TEePMOJIMHAMMKH

Conep:xxanue y4eOHOro MaTepuia

WneanbHbiii ra3. OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKONH Teopuu. Pa3mepsl u

Macca MOJIeKyl M aTtoMoB. bpoyHoBckoe nBwxkeHue. Juddysus. Cunbl u  sHEprus

MEXMOJIEKYJIIPHOTO B3aumozeicTBusi. CTpoeHue ra3oo0pa3HbIX, KUAKMX M TBEPIABIX Tel.
Tema 2.1. OcHoBBI CKOpOCTH IBWIKEHHsS MOJEKYJ M MX M3MepeHme. MmeanbHeii ras. Jlasnenne raza.OcHOBHOE 2 1
MOJIEKY ISIPHO- YpPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM ra3oB. Temieparypa U €€ U3MEpPEHHUE.
KHHETHIECKOU TeOpun ["a30BbIe 3aKOHBI. AOCOJIOTHBIA HYJIb TEMIEPATYPhl. Y PaBHEHHE COCTOSHUS WUJI€aTHLHOTO Ta3a.

MouisipHast ra3oBasl IOCTOSIHHASL.

CamocrosiTesbHasi padora:

Hanucanue pedepara na temy «M.B. JlIomoHocoB — ocHOBOION0KHUK MKTH 4 3

Hanucanue noxnana no teme «Kpucraiisl u amopdHbie BELIECTBa»
CocraBnenue cpaBHUTENbHOM Tabmuikl «Kpucrammmueckue u aMmophHbIC TEIa
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HaumenoBanue pazzaenos CopepxaHuie yaeOHOTO MaTepHaa, JlabopaTopHbIe PaOOThI M MMPAKTUICCKHIC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
Conepxanue y4eOHOTro MaTepusia
OcCHOBHBIE TIOHATHS W OmpejeseHus. BHyTpeHHss1 sHeprusi cucteMbl. BHYTpeHHsIsT >Heprus
Tema 2.2. OCHOBLI ujeansHoro rasa. Pabora u temnora kak GopMbl epefaun SHepruu. TeroeMKoCTh. Y neabHas
TepMOIMHAMHIKH TEIJIOEMKOCTh. Y paBHEHHUE TerioBoro 6ananca. [lepBoe Havyano TepMoauHaMuKu. AauabaTHBIN 2 1
npouecc. [Tpunnun nedicteus temnoBoil Mamuubl. KIIJ[ TenoBoro neuratens. Bropoe Havyano
TepMOJAMHAMUKU. TepMoauHaMuueckas IIKajJia TeMIlepaTyp. XOJOAWIbHBIE MAaIIUHBI.
Tennossie aeuratenu. OxpaHa OpUPOAIbL.
Conepxanue y4eOHOro MaTepujia 1
Tema 2.3. CBoiicTBa CroiicTtBamnapoB.Mcnapennenkonaencanus. HaceimeHHbIiinmapuerocBoiicTea. AOCoI
napos IOTHAsIMOTHOCUTEJIbHAsIBIIAXKHOCThBO3AyXa. Toukapockl. Kunenune.3aBucuMocTeTeM
neparypbeIKunieHusioTaapeHus. [ leperpeTriiinapueroncrnoib30BaHUEBTEXHUKE.
Conep:xxanue yueOHOro MaTepuia 1
Tema 2.3. CBoiicTBa = =
N XapaKkTepUCTUKAXKUIKOTOCOCTOsIHUSIBEIIeCTBA. [ [OBEpXHOCTHBIMCITOMXKUIKOC
KHAKOCTEH TH. DHEPTHUATIOBEPXHOCTHOTOCIO. SIBJIEHUAHATPAHUIIEIKHIKOCTHC 1
TBEepABIMTEIIOM. KannniuisspHbIESIBJICHUS.
Conep:xxanue yueOHOro MaTepusia
Tema 2.3. CBoiicTBa _
TREPBIX TeT XapakTepUCTHUKA TBEPJIOTO COCTOSIHUS BEIIIECTBA. YEIpyFI/IeCBOI/ICTBa TBEPABIX TEI.
3aKoH I'yka. MexaHu4Yeckue CBOMCTBa TBEPABIX TEIl. 1 1
TermmoBoepacIIupeHUETBEPAbIXTEINXKUAKOCTEN. I ITaBJIeHUEHKPpUCTAILITU3AIUS.
IpakTnueckne padoThl
2. Pemienue 3anad no teme «OCHOBBI MOJIEKYJIAPHON (DU3UKU M TEPMOTUHAMUKIY. 2 2
Pasznea 3. 10
JIeKTPOIMHAMHUKA
Conep:xanue yueOHOro MaTepuia
Tema 3.1. DieKkTpHUeckoe OnekTpudecKkuesapsaabl. 3aKkoHCcoXpaHeHus13apsiaa.3akouHKynona. Dnexkrpuueckoe
HoJte nosie. Hanpsi>KeHHOCTh 3JIEKTpUYECKOro mnoJisg. IIpuHoun cyneprno3unmyd MmoJae. 1 1

PaGora cux QJIICKTPOCTATUYICCKOI'O IIOJIA. HOTGHL[I/IaJ'I. Pasznocth IHOTCHIINAJIOB.
SKBI/IHOTCHHI/IaJ'IBHBIC ITOBCPXHOCTH. CBs3b MCKIAY HaInpsa>KCHHOCTBIO 48
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HaumenoBanue pasnenos
U TEM

Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS,
CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt)

O0beM
4acoB

YpoBeHb
OCBOEGHHUS

Pa3HOCTBHIOMOTEHIINAJIOB 3JIEKTPUYECKOTO MOJsA. JMAJIEeKTPUKH B 3JIEKTPUIECKOM
none. llonapu3anusaauaneKTpukoB. [IpOBOIHUKM B JJIEKTPUYSCKOM  IIOJIC.
Konnencaropsl. CoenqHeHHE KOHAESHCATOPOB B Oarapero. DHEprusi 3apsyKEHHOTO
KOHJIEeHcaTopa. DHEpPrus 3JeKTPUUECKOIONOJIs.

Tema 3.2.3akoHbI
NMOCTOSSHHOTI'0 TOKA

Coneprkanue yue0HOTo MaTepuia

VY crnoBus,HEOOXOAUMBICUITBO3HUKHOBECHUSTUTIOAACPIKAHUS DJICKTPUUIESCKOTO TOKA.
Cuna Toka W IUIOTHOCTh TOKa. 3akoH Owma s ywdactka uenuoes IJ(C.
3aBHCUMOCTh DJJEKTPUUYECKOTO COIPOTHUBIICHUSI OT MaTrepuaia, IJIIUHBI U
MJIOLIAJN MOIMEPEYHOTO CEYEHUs IMPOBOJHUKA. 3aBUCUMOCTb DJIEKTPUUYECKOIO
COMPOTHUBJICHUSITIPOBOAHUKOB OT TeMIOepaTypbl. DJEKTPOJABHIKYINAsl CHUJIa
UCTOYHHMKA TOKa. 3akoH Owmapis noaHoil uenu. CoeauHEeHHE IPOBOJHUKOB.
CoenMHEeHNE MCTOYHHKOB DJICKTPHUYCCKOMAPHEprum B Oartapero. 3akoH Jxoymns —
Jlenma. PaboTa ¥ MOIITHOCTH 2JEKTPUUECKOro ToKa. T ermnoBoe1eicCTBUETOKA.

Tema 3.3.
JJIeKTPUYECKHil TOK B
MOJIyNIPOBOJHUKAX

Conepixanue yue0HOro MaTepuia

CoOCcTBEHHAsITPOBOAUMOCTHIIOTYTPOBOAHHUKOB. I 10Ty TpOBOTHUKOBBIETPUOOPHI.

Tema 3.4. MarautHoe
noJje

Conep:xxanue yueOHOro marepusia

BekTopuHayKIIMUMarHuTHOTonoJs. JleicTBueMarHu THOT OTOJITHAOPSIMOJIMHE MHBIA
MPOBOJIHUK C TOKOM. 3akOoH AMIiepa. BzaumoaeiictBue TOKOB. MarHuTHBIN NOTOK.
PaGora 1o mepemenieHHWI0O MPOBOJHMKA C TOKOM B MAarHUTHOM MOJIE.
JlelicTBUeMarHuTHOrO TOJII Ha JABWXKymuMcs 3apsian.  Cuna  Jlopenna.
OmnpeneneHue yaeabHOro 3apsiaa. Y CKOpUTEIN3aAPs>KEHHbBIXYACTHIL.

Tema 3.5.
DJIeKTPOMATHUTHAA
HHAYKIHS

Conepxanue y4eOHOro MaTepusia

DJeKTpOMarHuTHasI UHOYKIUS.
aekTpudeckoenosie.CaMOuHAYKIUs. DHEPTrUIMarHUTHOTOTIOJIS.

Buxpesoe

IIpakTHnyeckue padoTbl

3. Pemrenue 3a1a4 o Teme «JIEKTPOTUHAMHUKAY.
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HaumenoBanue pasnenos CopepxaHuie yaeOHOTO MaTepHaa, JlabopaTopHbIe PaOOThI M MMPAKTUICCKHIC 3aHSITHSI, O6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
CamocTosiTetbHasi padora: [loaroroBka pedepara:
l.I[lpumenenne odnekTponuza B TexHuUKe. lIpeBpamieHne XHMHUYECKOM HSHEPrUU B
aNeKTpudeckyro. ["abBaHnYECKUE 37IEMEHThI. AKKYMYJISTOPBI.
2.Tumbel caMOCTOSATENBHOTO pa3psiia U MX MPUMEHEHHe B TexHHKe. MonHus. 3amuTa OT
MoJiHuU. [IpruMeHenue mna3msl.
3.DneKTpOHHBIE TaMIbL: JUOJ, TPUOI. DIEKTPOHHBIC MyYKHU. DIEKTPOHHO-Ty4YeBas TpyOKa.
4.BuxpeBble TOKU. Pojib MarHuTHBIX NOJIEH B SIBICHUAX, porcxoaaumx Ha ConHle.
5.CaMOMHAYKIIMS, B3AUMOUHIYKIIHS: IPUMEHEHHE.
6.ABTOKOJICOaHMS. ['eHepaTOp He3aTyXaloNMX KoIeOaHuH.
7.3Byk. CKOpOCTh 3ByKa. YIbTpa3ByK. [I[puMeHeHue yiabTpa3Byka.
8.Murepdepenunss B TOHKMX IuleHKax. llomocer paBHO# TommuHbl, Kombma HeroToHa.
Hcnons3oBanue nuHTephepeHnu u Audpakiuu B Hayke U TexHuke. [lonarue o romorpadum.
9.0mbiT KynoHa ¢ KpyTUabHBIMU BeCaMHU. DKBUIIOTEHLUATIbHBIE IOBEPXHOCTH. DJIEKTPUUECKOE 4 3
CMeIIeHHe. DJIEKTPOCTaTHUeCKas 3alluTa.
10.TeroBoe neiicTBre Toka. CBEPXMPOBOAUMOCTb. ICTOYHUKH MTOCTOSIHHOTO TOKA.
11.Pabora Bbixoma. TepmonnekTpuyeckue sBieHHs. KOHTakTHas pa3HOCTh MOTEHIUANIOB.
Tepmomnapsl.
12.0HepreTudeckie ypOBHM M OHEPreTMYecKHue 30HbI, pP-N U p-N-p MeEpexonbl B
HOJYIIpOBOIHUKAX. [10TyIpOBOTHIKOBEIE TPHOOPHI.
13.Marautocepa 3emiam u €€ B3aUMOJICHCTBHE C COJMHEYHBIM BeTpoM. KpuBas
HamarHnuuBanus. Temneparypa Kropu.
14. Toku BwICOKOM uacToThl. IloHsATHE O TpexdazHom Toke. I[lomydyeHue, mnepegada u
pacnpeeneHne AEKTPOIHEPTUN B HAPOJHOM XO3sIICTBeE.
15.Ilpumenenne 5/M BOJH: TENEBUACHHE, paguOJOKaIus, paauoacTpoHomusi. Hasnauenue
OCHOBHBIX OJIOKOB paJIMOTIPHEMHHUKA
Pasznea 4. Koreoanua n 7

BOJIHBI

Tema 4.1. Mexann4deckue

Conep:xxanue y4eOHOIro MaTepuia
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HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
KoJIe0aHus KonebarenbHoe JIBUDKEHUE. I"'apmonnueckue
kosnebanusi.CBoboagHbIeMexaHndeckuekoneoanus.JInnelinpieMexannueckuekoseoda
TelbHBIeCUCTEMBI. [IpeBpamieHre »SHEPrurM NOpu  KOJIeOATSIILHOM JIBHIKCHHH. 1 1
CBoOOIHbBIE
3aTyXarwlueMexXaHnueCKueKkoJicoanus. BeIHy K JIEeHHbIEeMEXaHUUECKHUEKOJIeOaHusl.
Conep:xxanue yueOHOro MaTepusia
Tema 4.2. Vnpyrue BoJiubI Ilonepeunsle W TPOAOJIBHBIE BOJHBIL. XapPaKTEPUCTUKU BOJIHBI. Y paBHEHHE
mi1ockoi Oeryuieit BosHbl. WMHTepdepennus BoaH. Ilonstue o gudpaknuu 1 1
BOJIH.3BYKOBBIEBOJIHBI. Y IbTPA3BYKHUET OIIPUMEHEHUE.
Conep:xxanue yueOHOro marepujia
CBoOoaHble DdIEKTpOMarHuTHble KojeOaHus. IlpeBpamienue »Heprum B
KoJIeOaTeIbHOM KOHType. 3aTyXarllue DJJIeKTPOMAarHuTHBIE KoJieOaHUs.
I'eneparop HE3aTyXarolnux JIEKTPOMArHUTHBIX KoJIeOaHUM.
Briny>xiennbiesnekTpuueckuekoiedanus. I lepemenusiiitok. I 'enepaToprepeMeHHO
Tema 4.3. roroka.EMKOCTHOEM HHIYKTHUBHOE COIIPOTHUBJICHUSI IEPEMEHHOI'0 TOKa. 3aKOH
JIeKTPOMATHUTHBIE Oma 11 DJIEKTpHYECKOWNEenu IIepeMeHHOTro Toka. Padora U MOIIHOCTH
K0JIe0AHMSI U BOJIHBI nepeMeHHoro Toka. I['eneparoprl ToOka.Tpanchopmaropsl. TOku BBICOKOU 1 1
qacToThl. [lonyueHnue, nepeiaua u pacupeieICHUEIICKTPOIHEPT U H.
DIEKTPOMarHUTHOCTOJIEKAKOCOOBIMBHUAMATEPUH. DJICKTPOMAarHuTHhIC BOJIHBI.
BubGparop I'epuia. OTkpbIThII KOJIeOaTembHbIN KOHTYDP. M300perenue paano A. C.
ITonoeim. IloHsAITHE O panuocBsA3U. IIpuMeHeHne 31eKTPOMArHU THBIXBOJIH.
IIpakTyeckue padoTbl
4. Pemenue 3a1a4 o teme «KonebGaHus 1 BOJIHBI». 2 2
CamocrositesibHast padora: [loaroroska pedepara:
1. Mexanuueckue KoeOaHus
2. DNEeKTpOMarHuTHBIE KOJICOaHUs 2 3

3. [Ipou3BoACTBO, TIEpeIava, M UCTIOIE30BAHHE IICKTPUICCKON YHEPTUU
4. MexaHHYeCcKHe BOJIHBI
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HanmenoBanue paszaennos Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
5. DIIeKTpOMAarHuTHBIE BOJIHBI
Paszgea 5. OnTuka 6
Coaep:xkanue yueOHOro MaTepujia
CKOpoOCTh pacrpoCTpaHEHUs CBeTa. 3aKOHBI OTPAYKEHUSI U MPEJIOMIIEHUsI CBETA. 1
Tema 5.1. IIpupoaa ceera | IlosiHoe OTpa’kEHUE. JInH3EbL. I'na3 KakK OoInTHUYECKasl cucreMma.
OnTuyecKuenpuoopsl.
Conep:xxanue yueOHOro Mmarepujia
HNuarepdepenniusa cBeta. KorepeHTHOCTh cBeTOBBIX Jyudeil.IHTepdepeniius B
TOHKMX  IuieHkax. Ilomoceklr  paBHOM  TommuHbl. Koabna  HproTtona. 1
Hcnonp3oBanue wuHTEepdepeHLMd B Hayke H TexHuke. Jludpaknus csera.
Tema 5.2. BotHoBbIE Audpaknuss Hamenu B MapajUlenbHBIX JiydaxX. JludpakmuoHHasi penierka. 1
CBOHCTBA CBETA IToustue o rojorpaduu.
IomspuzanuanonepednbixBoyH. I lomsipuszanusaceera. JIBOMHOCIy4YeIPEIIOMIIEHU
ellomsspounpl. Jlucnepcust cBera. Buabl crnektpoB. CHOEKTpbl HCIIyCKaHUSA.
CoexTpbl DOrjioueHUs. YJIbTpaUuoIeTOBOE M HHPPAKpaCHOE U3JIy4YCHUS.
Pentrenosckue gyun. X npupoga ncBomcTna.
IIpakTuyeckue padoTbl
5. Pemenue 3amau mo reMe «OnTHKa». 2 2
CamocrosiTesibHas padora: OdopmiieHne TeMaTUYECKOro KOHCIIEKTA Mo TeMe «JIMH3b;
CocraBnenue obo0maroniei Tabaubl «BoTHOBBIE CBOICTBA CBETAN; 3 3
CocraBiieHHE PE3eHTALMH 110 TeMe «BUIbl 37IEKTPOMarHUTHBIX U3ITy4YECHUID)
Paznen 6. DinemeHTHI 6
KBAHTOBOH (u3UKHU
Conep:xxanue yueOHOro MaTepusia
Tema 6.1. KBanToBas —
ONTHKA KBanToBas runoresa Ilnmanka. DOTOHBI. Buemnwmit
(porornexkrpuueckuindpdpext.Buyrpennuiidporosdpdext. TunbihoTo31€MEHTOB. 1 1

Tema 6.2. dusuka aroma

Conep:xxanue yueOHOro MaTepusia
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HanmenoBanue paszaennos Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6bem YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
Pa3zBuTHe B3ris10B Ha CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpPax
Bogopona. Anepunas wmoxenr aroma. OmnbeiTel 3. Pesepdopna. Moaenb
atromaBogopoganoH.bopy.KBaHTOBBIET€HEPATOPHI.
Conep:xxanue yueOHOIro MaTepuia
EcTrecTBeHHasspainOaKTUBHOCTB. 3aKOHPAaAMOAaKTUBHOTrOpacIiaia. CnocoOb1
HaOJIIOZIGHUsI W perucTpanuud 3apsDKEHHBIX dacTul. Oddexkt BasunoBa —
YepenkoBa. CtpoeHue aromHoro sigpa. /Jledekt maccel, DHEprusi CBsI3U H
Tema 6.3. Guamea YCTOMYHUBOCTBATOMHBIX saEp. SAnepHsbie peakuuu. HckyccTBeHHas
ATOMHOTO s11pa paaroOaKTUBHOCTb. Jenenue
Tsokenbixsaep.Llennassanepuaspeakuys. Y ipasisieMasilienHasspeakuys. Sl nepHbIin
peakrop.Ilonyuenue paanoaKTHUBHBIX U30TONOB u Ux IIPUMEHEHHUE.
Buonoruueckoe nelictBrue paanoakTHBHBIXU3IYUYEHUN. DJIeMeHTapHbIeYaCcTHLIbI.
IIpakTnyeckue padoTbl
6. Pemenue 3a1a4 «DJIeMEHTBI KBAHTOBOM (DU3UKH».
Py0exxHbIii KOHTPOJIL No 2
CamocrosiTesabHas padora: [loaroroska pedepara:
1.Buytpennuit porosddexr. Tumsr poTornemeHTOB.
2.ITonsiTHe O KBAaHTOBBIX reHeparopax. [[pumenenue nazepos. [IoHsATHE 0 KBAHTOBOW MEXAHUKE.
OTkpbITHE IPOTOHA U HeWTpoHA. CrIocOOBI HAOMIOIEHHS ¥ PETHCTPALINH 3aPSXKEHHBIX YaCTHII.
3.IlonyyeHue paaMOAKTUBHBIX HW30TONOB W HMX NpUMEHEHHEe. buosnornueckoe aencTBUE
PaavOaKTUBHBIX U3JTy4YEHUH. 2 3
[ToaroroBka pedepara:
1.VnerpaduoneroBoe u uHPpakpacHoe u3MydeHus. PeHTreHoBckue nyuu. VX mpupona u
CBONCTBA.
2.TemnoBoe M3Iy4eHME U €ro XapakTepUCTUKH. JlromMuHecneHuus. XHMMHUYECKOE IEHCTBUE
CBETA.
3.Ynpasnsiemas siiepHas peakuusi. SIaepHblii peakTop.
BNOJIOI'us 99
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HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, Ob6wvem | VYpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
Paszgen 1. 4
buonorus —
COBOKYITHOCTb HayK
0 )KMBOH MPUPOJE.
Coaep:xkanue yueOHOro MaTepuaJa
1. ’)KuBas npuposa kak 00BbEKT U3y4deHuUs: Onosoruu. MeTosbl uccineJ0BaHus )KUBOM TPUPO/IBI B
Ouosoruu.
Tema 1.1. 2. Onpenenenue xu3Hu. OCHOBHBIE IPU3HAKU KUBOTO. Y POBHU OpraHU3aluy )KU3HU. MeTo bl 1 1
MeToabl HAYYHOIr0 u3y4yeHus: OMoIoruy. 3HaueHne OUOJIOTHN.
NO3HAHMA B OH0JIOrHH. IpakTHyeckue 3aHATHSA
1. YpoBHU opranuzanuu XUBOW MaTEPUU. L 2
CamocrosiTesabHas padora: [loaroroska pedepatoB Ha TeMy: « COBpEeMEHHBIE METOIbI
UCCIIeI0BaHMsI B OMOJIOTHH. 2 3
Paspen 2. Kiterka 27
Tema 2.1. Copepxxanue yueOHOIro MaTepuaJia 2
Hcropus nsyuenns 1. OcHoOBHBIE MOJIOKEHUS KIIETOYHOH Teopuu. KieTka - cTpyKTypHO-(DyHKIIMOHAIbHAS
KICTKH. (37meMeHTapHas) eAUHHUIA KI3HIL 1
CamocrosiTesibHasi padoTa: BeIToJIHEHHE MMCHbMEHHOTO aHAIN3a yIeOHOM JINTepaTyphl TEME:
«KieTka — snemMeHTapHas €IMHULIA CTPOEHUS M KU3HEAEATEIIbHOCTH OPraHU3MOBY. 2 3
Tema 2.2. Copepxanue yyeOHOro MmarepuaJia
CTpoeHue KIeTKH. 1. IlpokapHrOThl ¥ SYKapuOTHI - HU3IINE U BBICIINE KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE
CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH 3yKapHOT.
2. Knerounoe simpo. @yHKIMS s1pa: XpaHeHHE, BOCIIPOU3BEICHUE U TIepeaada HacIeJICTBEHHOM > .
UH(POPMALIUY, PETYIIALIUSI XUMUUECKOW aKTUBHOCTH KJICTKH.
3. CtpykTypa 1 GyHKIIMH XPOMOCOM. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
IIpakTHyeckue 3aHATHSA: 3 5

1. «OcHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBI KJIETKN». CTPOEHUE KIETKH, OCHOBHBIE OPraHOUIbI U
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HanmenoBanwue pasnenon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, O6bem | YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
uX (QyHKIIHH.
2. «CpaBHEHHE CTPOCHUS KJICTOK PACTCHHUI W )KMBOTHBIX». HaOJroieHne KIIETOK pacTeHUu U
YKUBOTHBIX 10/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax 1 ux OmucaHue.
CamocrosiTesbHast padora
1. 3anonuute Tabnuiy «CTpoeHue u QyHKIMA OPraHOUIOB KICTKHY. 3 3
2. [TonroroBka pedepatoB Ha TeMy: «COBpEMEHHBIE METO I UCCIICIOBAHMSI KIICTKI.
Coaep:xkanue yueOHOro MaTepuaJa
1. Heoprannyeckue BelIecTBa B COCTaBe KJIETKU. PoIib BOBI Kak pacTBOPUTEIIS U OCHOBHOTO
Tema 2.3. KOMIIOHEHTa BHYTPEHHEH cpeibl OPraHU3MOB. 4 1
Buosiornyeckoe 2. YrneBonbl v TUIuIbI B kiietke. CTpykTypa u 6uonorndeckue Gynkmnu 20 6enkoB. CTpoeHue
3HA4YCHHE HYKJIEOTHJIOB U CTPYyKTypa noiauHykiaeotuauslx nenei JJTHK u PHK, AT®.
XAMHICCKIX CamocrosiTe/IbHast paGoTa:
S/ICMCHTOB. 1. BrimosHeHUE MICEMEHHO aHANIN3a ya9eOHOH TNTepaTyphl, MPAKTHIECKHUX 3a7ad M TECTOBBIX 3aJaHHIA 2 3
110 BOIIpOCaM: <<HeopraHI/1quK1/Ie " OPTraHUYCCKHC BEIICCTBA B OPraHU3ME YCJIOBCKA. OcHOBHBIE
KHU3HCHHO H€06XOZLI/IMBI€ COCAUHCHUA: 6CJ'IKI/I, YTJICBOABIL, J KUPbI, BATAMUHBD).
Tema 2.4, Coaepixanue yuedOHOro MaTepuaJia
Bupycel u 6axrepuodar. 1. HekeTo4HOE CTPOCHHE, )KMU3HSHHBIN ITUKJI M €r0 3aBUCHMOCTD OT KJICTOYHBIX (POPM JKHU3HH. 4 1
2. Bupycsl - Bo30yuTen HH(pEKIMOHHBIX 3a00JIeBaHMil; MOHATHE 00 OHKOBUpYcax. Bupyc
ummyHoaedunura yenoseka (BUY). Ilpodunaktiuka BUYU-undexium.
CamocrosiTesibHas padoTa:
1. ITonroroBka pedepaToB U MPE3eHTANNN HA TeMy: « BUpyCHI - BO30yIuTen HHPEKITHOHHBIX 2 3
3aboneBaHmit»; « Bupyc ummMmyHonepunura yenoseka. [Ipodunakrnka BUY-undexmmumy.
Pazgen 3.
OeraHmM 36
Tema 3.1. Conep:xaHue yue0OHOr0 MaTepuaJa:
Opranusm — eIMHOE LeIoe. 1. Muoroo6pasue oprann3zMoB. OOMEH BEIIECTBOM U YHEPTUEH C OKPYIKAIOIIECH Cpesioi Kak 4 1

HGO6XOI[I/IMOC YCIIOBUE CYIIECTBOBAHMS )KHUBBIX CUCTCM.
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HaumenoBanue pa3zzienon Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS, O6bem | YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
2. CnocoOHOCTP K CaMOBOCIIPOM3BEICHHIO - OIHA W3 OCHOBHBIX OCOOCHHOCTEH >KMBBIX
opraHu3MoB. JleneHne KJIETKH - OCHOBAa POCTA, PAa3BUTHS M PA3MHOKCHUS OPTraHU3MOB.
becnonoe pazmuoxxenue. [lonoBoii mporecc u mojaoBoe pazMHOKeHHE. OMIOJO0TBOPEHUE, €TI0
OHMOJIOTHYeCcKOe 3HaYCHHE.
CamocrositenbHas padora:
1. BeinmonHeHHe MTUCAMEHHOTO aHaIH3a YYeOHOM TMTEpaTyphl M TECTOBBIX 3aJaHUM TI0
Borpocam: «PazMHOkeHnE opranu3MoB. MUTO3 1 MEHO3». 4 3
2. IloaroroBka pedepaToB 1 mpe3eHTaui o Teme: «MuTo3. Meio3y.
Copnep:xanue yueOHOro MarepuaJia
Tema 3.2.
Homsmiic 1. ITonsiTne 06 MHAUBHIYATHHOM (OHTOTEHE3), SMOPHOHAILHOM (IMOpHUOTEeHE3) U 5 1
06 HHIMBHIYATBHOM, MOCTAMOPHUOHAILHOM Pa3BUTHH.
IMOPHOHAIIBHOM H 2. MaauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOKHBIC HAPYIIICHUS.
NOCTIMGPHOHATLHOM CamocTosiTeibHas padora: BeiojHeHne MUICEMEHHOIO aHaIn3a yueOHOM JIUTEPaTyphI MO 2 3
PAsBITHH. TeMe: «IMOPHUOHATILHOE U TIOCTAMOPHUOHAILHOE PA3BUTHE OPTAHH3MOB).
Tema 3.3. Coaeprxanue yuedOHOT0 MaTepuaJia
Obume 1. Ob1ue npeacTaBieHus O HACTIEACTBEHHOCTH U U3MEHUYMBOCTH. | eHeTH4YecKas TepMUHOJIOTHS
OpeaACTaBJICHUA O U CUMBOJIMKA.
HaCJICIACTBCHHOCTHU
o TN CHHHBOCTI: 2.3akoHOMEpHOCTH HacjenoBaHusi. HacnemoBanume mpu3HaKoB Yy 4yenoBeka. [lonoBbie
XxpoMocoMbl. ClIeTIJIEHHOE C MO0JI0M HacJleJOBaHUeE.
3. HacnenctBenHble 00J€3HU 4YelOBEKa, WX NpUYUHBI U mpodunakThka. CoBpeMEHHbIE 10 1
IPEJCTABICHHS O TeHE U TEHOME.
4. I'eneTnyeckue 3aKOHOMEPHOCTU U3MeHYnBOCTU. Knaccudukarust ¢GopM U3MEHYMBOCTH.
5. BnusiHue MyTareHoB Ha OpraHu3M YelIOBEKa.
Py0e:xublii KOHTPOIb Ne3
CamocrosiTesibHas padoTa:
1. BrimonHeHne MICEMEHHOTO aHaj3a Y4eOHOH TuTepaTypsl 1 10 Borpocy: « OCHOBHBIE 5 3

TCHCTUYCCKHUE ITOHATHA, TCPMHUHBI U CUMBOJIBD».

2. IToaroroButh pe(bepaTbl U IIPE3CHTAllNU HA TCMBbI: ((MO,Z[I/I(i)I/IKaL[I/IOHHaH 1 HaCJICACTBCHHAA
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HaumenoBanue pasnenos
U TEM

Copneprxanme yueOHOTO MaTepuana, JabopaTopHble pabOTHl U PAKTUYECKHUE 3aHSATHS,
CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt)

O0beM
4acoB

YpoBeHb
OCBOEGHHUS

HU3MCHYHNBOCTB», «KomOuHaTuBHas U3MCHYUBOCTHY, «MYTaHI/IOHHaﬂ U3MCHYHNBOCTH»,
«Jleuenue u mpeayNpeKACHIE HEKOTOPHIX HACIEACTBEHHBIX 00JIe3HEH YemoBekay (1o BRIOODY).

3. Buectu B FJ'IOCC&pI/Iﬁ OCHOBHBIC TCHETUYCCKHE ITOHATHA, TCPMHUHBI U CHUMBOJIBI.

Tema 3.4.
IIpenmer, 3aa4u ¥ METOBI
CEJIEKIIHH.

Conep:xaHue yueOHOro MaTepuaJia

1. Hpe,uMeT, 3aJla4d U METOAbI CelIeKIIUM. I eHeTuIecKre 3aKOHOMCPHOCTH CCJICKIIHH.

2. Yuenue H.W. BaBuiioBa o 1ieHTpax MHOT000pasus ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTCHHIA.

3. EI/IOTGXHOJ'IOFI/IH, €€ NOCTHMXKCHUSA, IICPCIICKTUBLI pa3BUTHA.

IIpakTnyeckne 3aHATHS:

1. Pemnrenne QJICMCHTAPHLIX 'CHCTHYCCKUX 3a/1a4.

2.AHaIM3 W OIICHKA OTHYECKUX AaCIeKTOB pa3BUTUS HEKOTOPBIX HCCICIOBaHHNA B
OUOTEXHOJIOTUH.

CamocrosiTesibHasA padora:

1. IloaroroBka pedeparoB Ha TeMmbl: «BiusHue ankoronu3Ma, HapKOMaHUU M KypeHUS Ha
HACJIEICTBEHHOCThY»; «LleHTpbl MHOrooOpazus W NPOUCXOXKIEHHUS KYJIbTYPHBIX PAaCTEHUH.
UckycctBeHHblit 0TOOp»; «MccnenoBanus B obOnacté OuoTexHonorum»; «leHeTwka U
MeHIIHAY; « BHOTeXHOJIOrUs U reHHast uHxkeHepus — TexHosorun XX| Beka» ( o BeIOOpY).

Pasnen 4. Bun

18

Tema 4.1.
OBOJIIOLIMOHHAS TEOPHUSL.

Conep:xanue yueOHOro MaTepuaJia

1. DBonrOIIOHHAS TEOPHSI U €€ POJIb B (POPMUPOBAHIH COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTuHbI Mupa. Bua, ero kpurepun. Ilonysanms kak CTpyKTypHAasi €IMHHIA BUAA U DBOJIOLIHH.

2. Cunrerndeckas teopus sBosonun (CTD). J[BroKyIIre CUITBI 3BOJIOIUN B COOTBETCTBHUH C
CTD. Pesynbrarsl 3BOMIONUA. [IpUdarHBI BEIMUpaHUS BUJIOB.

IIpakTnyeckmne 3aHATHS:

1. Onucanue ocobeit Buaa mo Mop(oIoruueckoMy KpUTEpHIo.

Tema 4.2.
Pe3ynpTarel 3BOMIOLMH.

Conep:xxanue yueOHOro MaTepuasia

1.CoxpaHneHnne MHOT00Opasus BUJIOB KaK OCHOBA YCTOHYHBOTO pa3BUTHs OHOChEpHI.

2. IlpuunHbl BEIMUpaHUs BUAOB. bronornyeckuii mporpecc u OMoIoruueckuii perpecc.
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HaumenoBanue pasnenos CopepxaHuie yaeOHOTO MaTepHaa, JlabopaTopHbIe PaOOThI M MMPAKTUICCKHIC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) JacoB OCBOCHHUS
CamocTrosiTenbHasi padoTa:
1. ToxroroButs pedeparsl M mpe3eHTannu Ha Tembl: «Y. JIapBHH M €ro TEOpHusi HPOUCXOXKICHUS
BUJIOB»;«J[OKa3aTenbcTBa  JBONIOLMKY; «BiusHUE ajKoroiu3ma, HAPKOMAaHUM M KypeHHs Ha
HACIIeICTBEHHOCTh»;  «LIGHTpBI MHOrooOpa3ust ¥ MPOMCXOXKICHHS  KYJIbTYPHBIX  PAaCTCHHII»;
«HckyccrBennblii otoop»; «MccnenoBanus B oOinacTu OHOTEXHONOTUH»; «['€HETHKa W MEIUIMHAY; 4 3
«buorexHonorus u renHas uHxeHepus — TexHonoruu XXI| Bekay (1o BEIOODY).
2. BrImonHeHNe MCEMEHHOTO aHAlIN3a yueOHOH TuTepaTypsl o TeMe: «bromorndyeckuii mporpecc u
OMOJIOTUYECKHIA PErpecey.
Tema 4.3. Coaepxanue y1e0HOT0 MaTepHuaJia
'unoTespl nponcx oK AeHus 1. T'unoTe3sl NPOUCXOKACHUS JKU3HU. Y CI0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMJie B ITpolLecce
HH3HH ABOJIIOIUU. AHTPOIIOT€HE3 U €r0 3aKOHOMEPHOCTH. 2 1
2. JlokazaTenbCTBa POACTBA YEIOBEKA C MIICKOITUTAIONUMU JKUBOTHBIMH.
IIpakTnyeckmne 3aHATHS:
1. AHanu3 ¥ olleHKa Pa3TUYHbBIX THIIOTE3 MPOUCXOXKACHUS KUZHU. 4 2
2. AHanu3 ¥ OIeHKA Pa3IUnYHBIX TUTIOTE3 MPOUCXOKICHHS YEIOBEKa.
CamocrosiTesibHas padora:
1. BeinmosHeHWe NMUCHMEHHO aHalU3a Y4YeOHOW JIMTEpaTyphl MO BOMpocaM: «IKOJOTUYECKUE
(bakToOpel aHTPOIIOTCHE3a: YCJIOKHEHHE TMOMYJSIMOHHON CTPYKTYpPhl BHJA, H3TOTOBJICHHUE
opyauil TpyAa, Mepexo] OT PACTUTENIBHOIO K CMEIIAHHOMY THIy NUTaHUS, UCIOJIb30BAaHUE 2 3
orHs. [losBneHre MBICIUTENBHON AEATENBHOCTH M 4JI€HOpa3AelbHON peur. [IpoucxoxaeHue
YEJIOBEUECKUX pacy.
Pa3nen 5. JxkocucreMbl 14
Tema 5.1. Conep:xanue yueOHOro MaTepuaJia
[Ipever u 351211 SKOMOTHU. | ] [[pemMeT U 3a4a4H SKOJIOTHH: YUEHHE 00 SKOIOTHIECKHX (aKTOpax, YIeHHE O COOOIIECTBAX
OpraHu3MOB, yueHHEe 0 Onocdepe. Dkonormueckne HakTopbl, 0COOCHHOCTH WX BO3JICHCTBUS.
2. DKoyioruyeckas xapakrepuctrka Bua. [Tonstue o0 skonorndeckux cucrtemax. Llemm
nuTaHus, Tpouueckre ypoBHH. broreoreHnos3 Kkak skocucTema. 1
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HaumenoBanue pa3zzienon CopepxaHuie yaeOHOTO MaTepHaa, JlabopaTopHbIe PaOOThI M MMPAKTUICCKHIC 3aHSITHSI, Ob6beMm YpoBeHb
U TEM CaMOCTOSITEeNIbHAsI paboTa 00ydJarImmxcs, KypcoBas padboTa (IpoeKT) (eciu npedycmompennvt) 4acoB OCBOCHHUS
2
IIpakTH4yeckue 3aHATHSA
1. CocraBnenue cxeM nepeaavu BEeUIECTB ¥ SHEPTUH (1IeTiel TUTaHMUS). 2 2
Tema 5.2. Conep:xxaHue yueOHOro MaTepuaJia
Buocdepa - rnodanbras 1. Vuenue B. U. Bepuaackoro o 6uocdepe. Poisb xuBbIx oprann3moB B 6uocdepe. buomacca.
rocHcTEMa. 2. buonormueckuii KpyropopoT (Ha MpUMepe KpyroBopoTa yIieposa). 4 1
3. OcCHOBHBIE HaIIpaBJICHUS BO3/ICHCTBHS YelloBeKa Ha Ouocdepy.
4. Tpanchopmanys ecTecTBEHHBIX KOJIOTHYECKUX cucTeM. OCOOEHHOCTH arposKOCUCTEM
(arpo1eHo30B).
IIpakTnyeckue 3aHATHS
1. CpaBHI/ITCJ'IBHaH XapaKTCPpUCTHUKA TPHUPOJHBIX S3KOCUCTEM U aIrpO3KOCUCTEM CBOEH MECTHOCTH.
CocraBieHne cXeM Iepeaadn BeMeCTB U dHEPTHH (IIeTIeH MTATAHHU).
2. Pemenue sKoNIOrMUECKUX 3a/1a4. AHAIIU3 M OLIEHKA TIOCTIEICTBHI COOCTBEHHON JIEATEITHHOCTH 2 2
B OKpYXarolieu cpene, rimo0anbHbIX 3KOJIOTMUYECKUX IPO0OJIeM U MyTel UX peleHusl.
Py0GexHblii KOHTpPOIb Ne 4
CamocrosiTesibHasi padora:
1. BeinmonHeHne MUChbMEHHO aHaIu3a y4eOHO# TUTepaTyphl U TECTOBBIX 3aIaHUN TIO BOIIPOCAM:
«Okonorunueckre (HakTOphl U UX BIUSHUE HA OPTaHU3MBDY; «MEKBUOBBIC OTHOIICHUS: 2 3
napa3suTH3M, XUITHIYECTBO, KOHKYPEHIIUS, CAMOHNO03)»; «3alOBEIHUKH U 3aKa3HUKU Poccumy.
JAudpepeHupoBaHHbINH 324eT 2
UTOIO: 201
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUILIUHBI
3.1. TpeboBaHusl K MAaTEePUAJBLHO-TeXHUYECKOMY OOecreYyeHuIo

Peanuzanuss nporpamMmbl  TUCHUILIMHBI TpeOyeT Haluuusg Yy4eOHOro

kabnHeTa «Du3uKmy.

O6opynoBaHue yueOHOTO KaOMHETA:

- IOCAJI0YHBIE MECTa MO0 KOJIUYECTBY 00YUaIOIIUXCS;

- pabouee MecTo mpernoaaBaTes (CTO, KOMIbIOTEP, MHTEPAKTUBHAS JOCKA);

- HarjasgHeie mocoOus (y4eOHUKH, OIOpPHBIE KOHCIEKTHI-IIJIAKAThI, CTEHJBI,
KapTOUYKH, pa3IaTOYHBIA MaTepual, KOMIUIEKTHI 1a00OpaTOPHBIX padboT);

TexHuyeckue cpecTBa 00yYeHuUs:

- KOMIIBIOTEP C JIMLEH3UOHHBIM ITPOTPAMMHBIM 00ECIIEYEHUEM;
- nabopatopus (pusmar);

- MYJIbTUMEAUNHBIN IPOEKTOD;

- IPE3EHTALINH.

3.2. UudopmanuonHoe odecnevyenne 00yaeHmst

IlepeyeHbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcos,
AOMOJIHMTEJIbHOM JIMTEePaTyphbl

OcCHOBHbIE HCTOYHUKH:

1.

Aizenion, A. E.®usuka: y4eOHHMK U TPAKTHKyM JUIS  CPEIHEro
npodeccuonanbHoro obpasosanmss / A. E. Aifizenmon. — Mocksa:
UznarensctBo FOpaiit, 2019. — 335 c. — (IIpodeccnonanpHoe 0O6pazoBaHme).
— ISBN 978-5-534-00795-4. — Tekct: snexrponnsiii // IBC FOpaiit [caiiT]. —
URL: https://www.biblio-online.ru/bcode/436537

['opnau, B. B. ®u3uka: yaedbHoe mocodue a1 cpeaHero nmpohecCuoHaaIbHOTO
obOpazoanust / B. B. Topmau. — 2-¢ wu3g., ucnp. u jgon. — Mocksa:
WznarensctBo FOpaiit, 2019. — 215 c. — (IIpodeccnonanpHOoe 00pa3oBaHmeE).
— ISBN 978-5-534-09366-7. — Tekcrt: anexrponnsiit // 9BC KOpaiT [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/438590

[Mpomkun, C. C. MexaHuka, TepMOJWHAMUKA M MOJIEKYyJgpHas (U3UKA.
COopHuk 3amaud: yudeOHOe TmocoOue i CpelHero MpodecCHOoHaTbHOTO
obpazosanus / C. C. IIpomkun, B. A. Camoneros, H. B. Humenckuii. — 2-¢
u3a., ucnp. u aom. — MockBa: M3marensctBo [Opaiit, 2019. — 467 c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-04774-5. — Texcr:
amekrpornbii /[ OBC  HOpaiir  [caiitr]. — URL: https://www.biblio-
online.ru/bcode/438839

Bacunesckas, E. W. Heopranumueckas xumusi [DIEKTpOHHBIA pecypc]:
yaeoHoe mocobue / E. U. Bacunesckas, O. U. Ceuko, T. JI. IlleBuoBa. —
DNEeKTpOH. TEKCTOBbIE AaHHBIE. — MUHCK: PecmyOnmMKaHCKHI WHCTUTYT
npodeccuonansHoro odpazosanust (PMUIIO), 2017. — 248 c. — 978-985-503-
488-0. — Pesxxum moctyna: http://www.iprbookshop.ru/67664.htmi

Kum, A. M. Oprannueckast XuMus [DIeKTpOHHBIN pecypc]: yuebHoe mocodue
/ AM. KuM. — DeKTpoH. TeKCTOBBIe AaHHbIe. — HoBocuOupck: Cubupckoe
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yHUBepcuTeTcKoe u3narensctBo, 2017. — 844 c. — 978-5-379-02004-0. -
Pexum noctyma: http://www.iprbookshop.ru/65281.html

Kosznosa W.U., buonorus [DnexrpoHHsiii pecype] : yueonuk / .M. Kosnoga,
W.H. Bonkos, A.I'. Myctadun - M. : [D0TAP-Menua, 2015. - 336 c. - ISBN
978-5-9704-3440-6 - Pexum J0CTyTa:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

Jleryta, C. H. ®usuka [DnekTpoHHBIH pecypc]: yueoHoe mocobue / C. H.

Jleryta, A. A. Yakak. — DIEKTpOH. TEKCTOBbIe AaHHble. — OpeHoOypr:
OpenOyprckuit rocyaapctBensbiit yausepcuret, 9bC ACB, 2016. — 307 c. —
978-5-7410-1575-9. - Pexum JOCTyMa:

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

XamutoBa, A. U. Oprannueckass xumus 1151 cTyieHToB CIIO [DneKkTpoHHbIN
pecypc]: yueonoe nocodue / A. . Xamurosa, T. E Byceiruna, JI. P. Caduna.
— DOnekTpoH. TeKcToBble naHHbIE. — Kazanb: KazaHCckuil HalMoOHaJIbHBIN

WCCIIeIOBATEILCKHUM TeXHOJOoTHYecKkuil yausepeuret, 2016. — 172 ¢. — 978-5-
7882-1938-7. — Pexxum poctyna: http://www.iprbookshop.ru/80239.html

HOHOJIHI/ITCJIBHBIC HCTOYHUKH:

1.

Ponuonos, B. H. ®u3uka pis kojuieKel: yueOHOE MocoOue A CpeaHero
npodeccuonanbHoro obpasosanuss / B. H. PoamonoB. — Mocksa:
N3narensctBO FOpaiit, 2019. — 202 c. — (IlpodeccruonansHoe obpa3oBaHue).
— ISBN 978-5-534-10835-4. — Tekcr: anexrponnsiii // 9BC KOpaiit [caiiT]. —
URL.: https://www.biblio-online.ru/bcode/431666

Kamamnnkos, H. I1. ®usuka B 2 4. Yacte 1. yueOHUK M MPAKTUKYM IS
cpeanero mpodeccronanbHoro odpasopanus / H. I1. Kamammuwukos, C. E.
MypaBbeB. — 2-e u3fl., uctp. u aomn. — Mocksa: UznarensctBo FOpaiit, 2019.
— 254 c. — (Ilpodeccuonanpuoe oopazosanme). — ISBN 978-5-534-09159-5. —
Texct: anekrponusni // DBC Opaiit [caiir]. — URL: https://www.biblio-
online.ru/bcode/437216

Kanamuaukos, H. 1. ®usuka B 2 4. Yacte 2! y4eOHUK W TPAKTUKYM IS
cpennero mpodeccuonaabnoro odpaszosanms / H. I1. Kanamnukos, C. E.
MypaBbeB. — 2-¢ u3a., uctp. u nomn. — Mocksa: M3xarensctBo FOpaiit, 2019.
— 244 c. — (Ilpodeccnonansroe odpazoBanue). — ISBN 978-5-534-09161-8. —
Tekcrt: snextponsbiii // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/427269

AnnpeeBa H.JI. buomorums. 10-11 xmaccel: y4eOH. s oOmieoOpa3oBar.
yupexkaeH. yupexkacHuii (0azoBeiii ypoenn) / H.J[.AuagpeeBa. — M.:
Muemo3suna, 2012.

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

benses JI.K., Hemvmun .M., Ky3nemnoa JI.LH. u np. buonorus (6a3oBbiii
ypoBenb). 10 kmace. - M., 2014.

buonorusi. PykoBoacTBo k mpaktudeckuMm 3aHstusMm / mon pen. B. B.
Mapkunoii. - M., 2014,

buomnorus: B 2 1. / mox pen. H. B. Speiruna. - M., 2014.
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[Ma6puensa O.C. u ap. Xumus. TecTsl, 3a1a4u U yIIpaXHEHUS: yueO.

rocobue. - M., 2014.

[Ma6puensa O.C. Xumus. [locobue mist moarotoBku k EI'D: yue6. mocodue. -
M., 2014.

[Na6puensu O.C. Xumus. [Ipaktukym: yueb. mocobue. - M., 2014.
INabpuensn O.C., JIvicoBa I'.I'. Xumus: kHUTa A npenojaBatess: yueo.
MeToJ1. mocodue. - M., 2014.

lNabpuensn O.C., OctpoymoB W.I' Xumus gus npodeccuit u
CIEIUATBbHOCTEH COIMAIIBHO- SKOHOMHUYECKOTO M TYMaHUTAPHOTO MpoduIei:
Y4EOHUK JIJIs1 CTY. YUpexaeHui cpea. npod. oopazoBanus. M., 2014.
Enxuna JI.B. buonorus. Beck mkobHbIN Kype B Tabnuiax. - M., 2013.
Epoxun KO.M. COopHUK TECTOBBIX 3aJJaHUI TI0 XUMUU: yueO. mocodue ass
CTYy.l. yupexaeHuit cpesl. mpod. oopa3zoBanus. - M., 2014,

Epoxun IO.M. Xumus: 3agaun U ynpaxHeHus: ydeO. mocobue s CTY/I.
YUpEKJICHHH cpe. mpod. odpazoBanus. - M., 2014.

Wnwun B.A., Kyapssues B.B. Vctopus u meronosnorus puzuku. - M., 2014,
Koncrantuno B.M., PezanoB A.I'., ®aneeBa E.O. buonorus: yueOHUK [7st
CTYH. yupexaeHud cpen. mpod. obOpasoBamms /[ mom pexa. B. M.
Koncrantunosa. - M., 2014.

Kysnenos, C. . CnpaBouHuk no gusuke [DNEKTPOHHBIN pecypc]: yueOHoe
nocooue mis CIIO / C. U. Ky3nenos, K. 1. Porosun ; nmox pen. B. B.
JlapnoHOB. — DJIEKTpPOH. TeKCTOBbIE AaHHBIE. — Capartos: [IpodobpazoBanue,
2017. - 219 ¢ - 978-5-4488-0030-6. - Pexum jgocTymna:
http://www.iprbookshop.ru/66399.html

Kypc no popmynam. dusuka, XuMus, MaTeMaTuka [DIeKTpoHHbBIN pecypc] /.
— DIeKTpOH. TeKcToBble mgaHHbIe. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aarenscTBo, Hopmaruka, 2017. — 118 c. — 978-5-4374-
0894-0. — Pexxum noctyna: http://www.iprbookshop.ru/65259.html

Jleme3a, H. A. buonorus. TecTbl s IIKOJIHHUKOB U aOUTYypHUEHTOB
[DnmeKkTpoHHBIN pecypc]: mocoOue I yYamuxcs YUIPEeKISHUH OOIIero
cpennero oopasoBanus / H. A. Jleme3a. — DJICKTPOH. TEKCTOBBIC JaHHBIC. —
Munck: Bemmsiimas mkoia, 2014, — 368 ¢. — 978-985-06-2391-1. — Pexum
nocryma: http://www.iprbookshop.ru/35468.html

O6mas Ouwonorusi. Ilpaktukym. 10-11 kmaccel: yueb. mnocoOue yist
ob1eo0Opa3osar. Opranuszanmii: yIIyo1. ypoBeHb./I".M. Ipiminuii,
0O.B.Cab6nuna, JI.B.Bricorkas, I[1.M.bopoaun. -3-¢ uza. — M.: IIpocsenienue,
2017. - 143c.

Crapony6nes, B. A. EcrectBoznanue. CoBpeMeHHbIE KOHIICHIIUU
[DnexTponHbIi pecypce]: yuebnoe mocodue mist CIIO / B. A. CrapoayOues. —
DnexTpoH. TekcToBble JaHHbIe. — CapaToB: [Ipodobpazosanue, 2017. — 332 c.
—978-5-4488-0014-6.Pexxum noctymna: http://www.iprbookshop.ru/66386.html
Xumust [DneKkTpoHHBIA pecypc]: ydeOHOe mocobue /; coct. I'. 1O.
BoctpukoBa, E. A. XopoxopaumHa. — OJNEKTPOH. TEKCTOBBIE IaHHBIEC. —
Boponex: BoOpoHEXKCKHI TOCYIapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBIN
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yauBepcutet, ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum
nocryma: http://www.iprbookshop.ru/59133.html
25. XuMus: 2IEKTPOHHBIN Yy4eOHO-METOANYECKU KoMITIeKe. - M., 2014,

HNuTepHeT-pecypcesbl:

www. biology. asvu. ru (Bes 6uomnorus. CoBpeMeHHas OMOJIOT S, CTAaThH,

www.  chemistry-chemists. com/ index. html  (smekTpoHHBIHXYpHAIT
«XUMUKHHXAMUSD ).

www. hemi. wallst. ru («Xumus. OOpa3oBaTeIbHbIN CAUT JJIS IIKOJLHUKOBY).

www. hvsh. ru (kypran «Xumust B mkosne»). WWW.hij.ru (kypHan «Xumus u
KUZHBY).

www. interneturok. ru («Buaeoypoku 1o npeaMeram MKOJIbHOW IPOTpaMMBbI»)

www. pvg. mK. ru (oaumnuana «Iloxkopu BopoObeBbI TOpBI»).

www.alhimikov.net (OGpa3oBaTeNibHBIN CANT 15 IIKOJIBHUKOB).
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www.class-fizika.nard.ru («KitaccHast Jocka miist TJr0003HATEITBHBIXY ).

www.physiks.nad/ru («®u3nka B aHIMAITUAX ).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUTIJIMHBI

KoHTpoibu  oOmeHKa  pe3yibTaTOB  OCBOEHUS  Y4E€OHOM  JUCHUILIUHBI
OCYIIECTBJISIETCST NPENMOJABaTEIeM B IPOLECCE IMPOBEACHUA MNPAKTHYECKUX
3aHATHH ¥ J1Ta0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITIOJTHEHUS
00yYaroIMMUC UHIUBUIYAIbHBIX 3aJaHUM, TPOCKTOB, UCCIETOBAHUIM.

@®opMbI U METO/IbI KOHTPOJISA U
OIIEHKH Pe3yJIbTAaTOB
00y4eHus1

Pe3yabTaTnl 00y4yeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHUSA)

e JIMYHOCTHBIE:
- YCTOMYMBBIN UHTEPEC K UCTOPUU U TOCTHKECHUAM
B 00JIACTH €CTECTBEHHBIX HAYK, UYBCTBO TOPJOCTH
3a POCCUNCKHE €CTECTBEHHbBIE HAYKU;

- TOTOBHOCTh K HPOAODKEHUIO 00pa3oBaHUS,

NOBBIIICHUIO ~ KBaIUPUKAUUU B U30paHHOU

[IpoBepka BHEAy IUTOPHOU
CaMOCTOSTEIbHON pabOThI,
3aIuTa T0KIa/10B,
pedepaToB, myOIHIHOE

‘ IpeICTABICHHE
podeccuoHaIbHOM IEATEbHOCTH ¢ | ipescrTampii,
HCIIONB30BAHMEM 3HAHHMA B OOJIACTH €CTECTBEHHBIX | tecTpoBaHHUE, POBEPKA
HayK; IPAKTUYECKUX padoT,

- 00BEKTUBHOE OCO3HAHUE 3HAYUMOCTH | PEUTUHTOBBIM KOHTPOJIb,

KOMIICTCHIIMKA B OOJIACTH €CTECTBEHHBIX Hayk Jyis | TPOMCEKYTOTHAA
YyeloBeKa MW OOIIEecTBa, yMEHHE HCIOJIb30BaTh aTTeCTanis
TEXHOJIOTUYECKHUE JOCTIKECHHUS B 001aCTH (HU3UKH,
XAMHH, OMOJOTHH ISl MOBBIIICHUS COOCTBEHHOI'O
WHTEJUICKTYaJlbHOTO  Pa3BUTHS B  BBIOpAHHOM
npoeccCHOHaTbHOM NeITeTbHOCTH;

- YMEHHE TMPOAHAIM3UPOBATh  TEXHOTCHHBIC
TIOCJICJICTBUS IS OKPY KAIOIIIEH Cpelibl, OBITOBOM H
IIPOU3BOJICTBEHHOM JIEATECILHOCTH YEIIOBEKA;

- TOTOBHOCTh CaMOCTOSITEILHO JOOBIBAaTH HOBEIE
I ce0s  €CTECTBEHHO-HAy4YHbIE 3HAaHHUS  C
HCII0JIL30BaHUEM JUIS 3TOro JTOCTYITHBIX
WCTOYHUKOB MH(POPMAIIHH;

- yYMEHHE VOpaBISITH CBOEH TMO3HABATEIHHOM
NeSATENHHOCTIO, TIPOBOJAUTH CaMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIICKTYaIbHOTO Pa3BUTHS;

- YMCHUC BBICTPpANBATDH KOHCTPYKTUBHBIC
B3aMMOOTHOIICHHUA B KOMAHAC 110 PCIICHHUIO O6HII/IX
3aJa4 B obOnacTu CCTCCTBO3HAHMI,

¢ MCETANIPCIMECTHLBIC!:
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- OBJIAJICHUEC YMEHUSIMHU M HABBIKAMHU Pa3JIWYHBIX
BHJOB  IIO3HABATCJILHOM  ACATCILHOCTH  JJIs
V3y4ECHUS Pa3HbIX CTOpPOH OKPYXKaroIIEro
€CTECTBEHHOTO MUPA;

- TPUMEHCHHE OCHOBHBIX METOJOB TIO3HAHHMS
(HaONMroACHUsA, HAYYHOrO0 OKCIEPUMEHTAa) s
U3YYCHUS Pa3IMYHbIX CTOPOH €CTECTBEHHOHAYTHON
KapTHHBl ~ MHpa, C  KOTOPHIMH  BO3HHKAET
HE0OX0TMMOCTh CTaJIKUBATHCS B
npodeccruoHansHO cdepe;

- YMCHHC OIIpCACIIATh Oeaun u 3aJa4u
ACATCIIBHOCTH, BI::I6I/IpaTB cpeactBa  AiId  HUX
AOCTHXKCHHS HA ITPAKTHKE,

- YMEHHE UCII0Ib30BaTh Pa3INYHbIE UCTOYHUKH TSI
MOJIYYCHHSI €CTECTBEHHOHAYYHOU WH(MOpMAIuu H
OLICHMBATh €€ JOCTOBEPHOCTh ISl JOCTHXKECHUSA
MOCTaBJICHHBIX 1I€JICH U 3a7a4;
® IpeAMeTHBIE:

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHHUH O 1IEJIOCTHON
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE MUpa,
NpUpoOJIe Kak €IWHOW LEJIOCTHOM CHCTEME,
B3aMMOCBSI3M 4YeJIOBEKa, MPUPOJLI U OOIIECTBa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX Macitabax
Bcenennoi;

- BJIaJICHWE 3HAHUSMU O HauboJee BaKHBIX

OTKPBITHSIX M JIOCTIDKEHUSAX B 00JIacTu
€CTECTBO3HAHHMSI, TMOBIUSABIIMX HAa SBOJIOLHUIO
IPEICTaBICHUN O IPUPOJIE, Ha PA3BUTHE TEXHUKH U
TEXHOJIOTHM;

- cOopMHpPOBAaHHOCTP  YMEHHUSA  INPUMEHSITH
€CTECTBEHHOHAYYHbIE 3HAHUS Ui OOBICHEHMS
OKPY’KaIOIIUX SIBJICHUH, COXPAaHEHHS 3]10pPOBbs,
oOecrieueHns 0€30MacCHOCTH KU3HEACSITEIbHOCTH,
OepexHOro OTHOLIEHUS K MIPUPOJIE,
pPalMOHAIIBHOTO TPUPOJIONOIB30BaHUS, a TaKKe
BBITIOJIHEHHUS POJIM TPAaMOTHOTO OTPEOUTENS;

- c()OPMUPOBAHHOCTb MPEACTABICHUM O HAyYHOM
METO/I€ NTO3HAHUS IIPUPOBI U CPEIACTBAX U3YUCHHUS
Merammpa, MakKpOMHpa W MHUKPOMHUpA; BJaJCHHE
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nprueMaMu  €CTECTBEHHOHAYYHBIX  HaOJIOACHUH,
OMBITOB, UCCIEAOBAHUNA M OLIEHKH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB;

- BJIQJICHUE TTOHSATUMHBIM allapaToOM €CTECTBEHHBIX
HayK, MMO3BOJISIONIUM TO03HABaTh MUP, y4aCTBOBATH
B JUCKYCCHSIX 10 €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIOJIb30BaTh PA3IMYHbIE UCTOYHUKHU UHGOPMAIIUH
JUISL TIOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUCCKH
OTHOCUTBCA K coobmienussMm CMMU, conepxkammmm
HAY4YHYIO0 HH()OPMAIIHIO;

- c(pOpMUPOBAHHOCTh YMEHUM TOHUMATh
3HAYMMOCTh €CTECTBEHHOHAYYHOTO 3HAHUS /IS
KQKJIOT0 YEJIOBEKA HE3ABUCHUMO OT E€T0
npoeccoHaIbHOM NEeITeIbHOCTH, Pa3InyaTh
(aKThl U OLIEHKHU, CPABHUBAThH OIICHOYHBIE BHIBO/IBI,
BUJIETh UX CBSI3b C KPUTEPHUAMHU OLICHOK U CBSI3b
KPUTEPHUEB C ONPEIEICHHON CUCTEMOMN LIEHHOCTEN,
00IIMX 3a/1a4 B 00JIaCTH €CTECTBO3HAHMSL.
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