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1. MACITIOPT PABOYEN NPOI'PAMMbI YYESHOM JIUCIATIIAHBI
OVYJI.11 ECTECTBO3HAHHUE, GazoBblii ypoBeHb
1.1. O6macts npumenenusi padoueii NporpaMmbI
PaGouas nporpavma (aanee nporpamma) y4eOHOH JMCLHIJIMHBL ABISETCS YaCThiO  MPOrpaMMBbl
[MOArOTOBKH CIIELMATHCTOB cpeanero 3sena B coorBercrBuu ¢ ®I'OC mo cnenmnaneroctn 43.02.13
TexHoMOrUs NApUKMaxepckoro HCKYCCTBA, BXOMSIIEH B YKPYIHEHHYIO IPYNIly CHCHHATbHOCTEH
43.00.00 CepBHC H TYpH3M.

1.2. Mecro yueOHOIl AHMCHHILIHHBI B CTPYKTYpe nporpaMmel MOArOTOBKH CIHELHATHCTOB
cpeanero 3pena; o0meoOpasosare/lbHbIT yueO bl UK, JHCIHIIHHDI 10 BEIGOPY U3 0643aTeBHBIX
npeameTHbix obllacTed

1.3. lean u 3aaaun yueGHOH AMCUHILUIHELI — TPeOOBAHHS K Pe3y/bTaTaM 0CBOEHHS y4eOHOii
JHCUHILTHHBL:

Conepwanne nporpammel OY/I.11 Ecrecto3Hanue, 0a30Bblil YPOBEHb, HANpPaBIeHO HA NOCTHKCHHE
CIIEAYIOUIMX LesTeii:

* OCBOEHME 3HAHWH O COBPEMEHHON ecTeCTBEHHOHAY4HOW KapTHHE MHpPa M METOJaX CCTCCTBEHHBIX
HAyK: 3HAKOMCTBO C HauOoJIee BAKHBIMH MACSMHU M JOCTHIKEHHSIMH €CTECTBO3ZHAHHS, OKAa3aBLIMMH
onpe/ieNsIoIlee BIUSIHHE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

* OBJAJEHHE YMEHHSAMM TIPHMEHATD MOTYUYeHHbIC 3HAHHA JUIS OOBACHEHHS SBIICHHH OKpYKaromero
MHpa, BOCOPHATHA HHPOPMALMH  €CTECTBCHHO-HAYYHOro M NPO(ECCHOHAILHO — 3HAYHUMOrO
COAEPIKAHKS; PA3BUTHE MHTEILICKTYaIbHBIX, TBOPYECKHUX CHOCOOHOCTEH M KPHTHYECKOTO MBILIICHHS B
XO0JIe TMPOBEICHUS MPOCTEHIIMX MCCIEOBAHUH, aHanM3a sBJICHHH, BOCIPUATHA W HHTEPNpPETALMH
ecTecTBeHHO-HayqHOH HHGOpPMAaIIUH;

* BOCHMTAHHWE YOEMJIEHHOCTH B BO3MOMKHOCTH IIO3HAHMSl 3aKOHHOH MPUPOJBI H HCIONB30BAHUS
JNOCTHIKEHUH €CTECTBEHHBIX HAYK U1l pA3BUTUS LIMBHIN3AIIMK H MOBBILIEHHS KA4yecTBA JKH3HHU,

* [IPUMEHEHHE €CTECTBEHHO-HAYYHBIX 3HAHHH B NpodeccHoHaNbHON ACATEBHOCTH U [10BCEJHEBHOH
Ku3au i obecrniedeHHst  0€30MACHOCTH  JKH3HEIEATEIbHOCTH; TPAMOTHOrO  MCMOIB30BaAHHSA
COBpeMEeHHBIX TEXHOJIOTHI; OXpaHbl 3/10POBBS, OKPYIKAIOLIEH CPe/ibl.

PesyabTarsl ocBoenust yueOHoi THCIHIVIHHI:

Ocpoenue conepxkanns yuebuoit aucunnnubsl OVJL11 EcrectBo3Hanue, ©a3oBbii ypOBEHB,
o0eclieunBacT A0CTHIKEHHE 00YHaOLIMMHUCA CIEAYIOLHX Pe3y/JAbTaATOB:
JAUYHOCHIHBIX!
- YCTOWYMBBIA MHTEpPEC K HCTOPHM M JOCTHXKEHHAM B OONAacTH ECTECTBEHHBIX HAyK, 4yBCTBO
FOPJIOCTH 33 POCCHICKHE eCTECTBEHHBIE HAYKH]
- TOTOBHOCTE K NpOAOKeHHIO 00pa3oBaHus, MOBbILICHMIO KBamdukauuud B u3bpaHHOM
npodecCHOHATLHOM JAeATEIBHOCTH C HCMONB30BAHNEM 3HaHUH B 00/1aCTH €CTECTBEHHBIX HAayK;
- 00BLEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIMH B 00aCTH €CTECTBEHHBIX HAYK [UIA HEI0BEKa
1 obllecTBa, YMEHHME HCIIOIb30BATh TEXHONOTHYECKHE NOCTHIKEHHS B 0ONacTH (DH3MKH, XUMHH,
GUOJIOrMH S TOBBILIECHHS COOCTBEHHOrO HHTE/UIGKTYATBHOrO  pPa3BUTHS B BbIOpaHHOM
npodeccHoHaNbHON AeATE/IbHOCTH,
- YMEHHE MpOAaHATH3UPOBATL TEXHOTEHHbIC MOCICICTBHA Ul OKpyXkKarowei cpejbl, OBITOBOH
NPOH3BO/ICTBEHHON J€sITEIbHOCTH Y€I0BeKa;
- TOTOBHOCTh CAMOCTOSATEILHO /00bIBATH HOBbIE JUIst ceds eCTeCTBEHHO-HAy4HbIE 3HaHUA C
MCTIONTB30BAHMEM [UTSL 3TOTO JIOCTYITHBIX HCTOUHHKOB HH(OPMALHH;
- YMEHHE YOpaBIATh CBOCH [103HABATENLHOH JEATE/NBHOCTBIO, MPOBOJHTH CaMOOLEHKY YPOBHA
COOCTBEHHOrO HHTEJIIEKTYAIBHOIO Pa3BHTHS,
- YMEHHe BHICTPAHBATL KOHCTPYKTHBHbIC B3aUMOOTHOIICHHS B KOMaH/IE M0 PELICHMIO OOLIHX 3a/1a4
B 00J1aCTH €CTECTBOZHAHUAL
MemanpeomMenHbIx;



- OBJAJEHUE YMEHHWSIMM M HaBBIKAMH DPa3/IMUHBIX BHJIOB I[103HABATEJILHOM JEATEIBHOCTH LIS
M3YHEHHS Pa3HbIX CTOPOH OKPYKAIOLIEro eCTeCTBEHHOI0 MHPA;
- [pUMEHEHHE OCHOBHBIX METOIOB MO3HaHNA (HabmoaeH s, HAYYHOTO SKCIIEpHMEHTA) U1 H3Y4eHHs
pa3IHYHBIX CTOPOH €CTeCTBEHHO-HAYYHOH KapTHHBI MHPa, ¢ KOTOPBIMH BO3HHKAET HEOOXOAMMOCTH
cTAIKMBAaThCH B npodeccronanbHo chepe;
- yMeHHe ONpenesaTh LETH H 3aJaud JAesTe/IbHOCTH, BbIOMpaTh CPEICTBA IS HX JOCTHKEHHS Ha
NPaKTHKE:
- yMEHHE HMCIOJIb30BaTh Pa3/IHYHble HCTOYHHKH JUIS MOJTy4YeHHs €CTECTBEHHOHAYUHOH HH(OopMaluy
W OLCHUBATE €€ JOCTOBEPHOCTE /I JOCTHIKEHHS IOCTABJICHHBIX LIe/IeH 1 3a1ad;

HPEeOMEnHbIX:
- c(hopMUPOBAHHOCTE [1PEJACTABJIEHHH O 1EJIOCTHOH COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHE
MHpa, [PUPOIE KaK €JHHON LEeJOCTHOM CHCTeMe, B3aHMOCBSI3H YeIOBEKa, MPHUPOJALI M 0OIIEeCTBa,
POCTPaHCTBEHHO-BpeMEHHBIX MaciuTadax BeenenHoii,
- BlaJleHUe 3HAHMAMH 0 HauGoJiee Ba)KHbIX OTKPBITHAX M JOCTHKEHMAX B 00JIaCTH €CTECTBO3HAHMS,
MOBJIHABLINX HA 3BOIIOLMIO NPEACTABICHHUH 0 IPUPOJIE, HA Pa3BHTHE TEXHUKH H TEXHOJIOTHM;
- c(hOpMHPOBAHHOCTE YMEHMS IIPUMEHSTb ECTECTBEHHO-HAYUHBIE 3HAHHA JUId OOBACHEHHS
OKpYKalOUMX SBMSHHH, COXpaHEHUs 30pOBbs, obecrnedeHus 0e30MacHOCTH JKHU3HEIEATeNIbHOCTH,
OepekHOr0 OTHOLIEHHS K TMPHPOZE, PalMOHAILHOIO IPUPOJONOJL30BAHHSA, a TAKKE BBINOIHEHHS
PO rpamMoTHOTO noTpeduTens;
- chopMHPOBAHHOCTE MPEACTABICHHH O HAYYHOM METOo/1e [TO3HaHUsI IPUPOJIBI U CPEJICTBAX H3YyYEHH
MeraMupa, MakpoMHpa W MHKPOMHpPA; BJaJ€HHE NpPHEMaMM ECTECTBEHHO-HAy4YHBIX HaOIOJEHHH,
OTBITOB. HCCIEIOBAHUH M OLICHKH J10CTOBEPHOCTH [OJYYEHHBIX Pe3yI1bTaTOB;
- BIAQJeHHE TOHATHIHBIM anmapaToM ecTEeCTBeHHBIX HayK, TMO3BOJIAIONIMM [O3HABATE MHP,
y4acTBOBATE B JAMCKYCCHAX [0 €CTECTBEHHO-HAY4YHLIM BOIPOCAM, HCIIOJIB30BAThH pa3iHYHbIe
MCTOMHMKH WHGOPMAIMN JUIS TOArOTOBKM COOCTBEHHBIX pabOT, KPHTHYECKH OTHOCHTBCS K
coobmennsm CMM, coslepikallluM Hay4dHY10 HHQOpMaLHIO:
- chOpMHPOBAHHOCTE YMEHHH MOHUMATH 3HAYMMOCTE €CTECTBEHHO-HAYYHOr0 3HAHMS JUIS KAKI0ro
Ue/IOBEKA HE3aBUCHMO OT €ro npo)ecCHOHANbHON JesTeNbHOCTH, pa3nuyaTh (pakThl U OLEHKH,
CpaBHMBATH OLEHOYHBIC BbIBO/bI, BHAETh HMX CBA3h ¢ KPHUTEPHAMH OLICHOK H CBfA3b KPHTEPUEB C
Onpe/ie/IeHHOH CHCTeMOH LEHHOCTEH.

1.4. PexoMenayemMoe KOJTHYECTBO YACOB HA OCBOCHHE NPOrpaMMbl yueOHoH IHCHHIVIHHBI
MaKCHMaIbHOI yueOHo Harpy3ku oOy4qatomerocs 224 yaca, B TOM 4HCJIE!
obsi3atenbHON ayiuTOpHOH yuebHolt Harpy3ku oOywatomierocs 194 yacos;
camocToATebHONH paboTel oOyuatomerocs 30 vacos

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JACHUILIUHBI
2.1. Oobem yuedHOIl AHCIMIIHHBLI H BH/IbI Y4eOHOil padoTsl

Bua yuebnoii paboTnl O0bém uacos

Makecumagbhas yuebHas narpy3ka (Beero) 224
Oo0azaTe/bHas ayMTOpPHAs yueOHAast HArpy3Ka (Bcero) 194
B TOM YHC/E!

NPAKTHYECKHE 3aHATHS 80

KOHTPOJIbHbIE padoThl
CamocrosiTennbuas pabora obyualomerocs (Bcero) 30
B TOM YHCJIE:
BbINONHEHHE pedepaTos 6
BBITNOJTHEHHE HHIHBUYATBHEIX IPOEKTOB 110 TEMaM 14
paboTa co crnpaBo4YHOH JIUTEPATY PO 6
M3yUEHHE TE€M, BLIHECEHHBIX HA CAMOCTOATE/ILHOE pACCMOTPEHHE 4
Urorosas arrectauus B popme auddepeHnpoBaHHoro 3a4uera




2.2, TemaTudeckuil Ay 1 colep:Ranne yweﬁﬁ% auennmannsr OYJL11 E(.‘TECTBO3H$HE, Ha30BBII ypoBEHD

Haumenopanue Coaepxanne yaebuoro marepuaia, sadoparopusie paboThl U NPAKTHUECKNE IAHATH, Obdbem Yposens
pa3jieioB H TeM CAMOCTOMTCIbLHANH paﬁo'ra uﬁ_y-lamumxca Tacos OCBOCHNNR
1 2 3 4
Paszaen 1. Ouznka. 96
Tema 1.1. Copepanne yueOHOIo marepuana 6
OcnoBbi 1 | Beegenue. Yro usyuaer pusnka
KUHEMAaTHKH 2 | KunemaTika papHOMEPHOTO MPAMOIMHEAHOIO JBHKCHNA . 2
3 | Cpennss ckopocts. MrHoBennas ckopocth
4 | OTHOCHTENEHOCTE JABHAKEHUS
5 | PaBnoyckopennoe npAMOTHHEHHOE ABHKEHHE I
| 6| JiBuskenue 1o OKpyKHOCTH B
| 7| Cavocmosmeirvnan patioma no mexe « OCHOGL KUNEMAMUKUY
Ipakruueckne sauarus. [Ipakrukym pemenns 3agay 2
Tema 1.2 Cozepskanne yuebHOro marepuaia 6
OcHOBB! IMHAMAKH | | Zaxons Hiuotona., Cuikl B npipoe.
2 3aKOH BCEMHPHOIO TATOTEHHA
3 Jlpuokenue Ten noj AeHCTBHEM CHIIbI YIIPYTOCTH, CHIIBI THKECTH
4 Cavocmoameabias paboma no mese «Ocnogbl OURGMUKIY
IlpakTiycckue 2anaTHs 2
[TpakTiKyM pelienna 3anay no teme «OCHOBEI AMHAMUKN »
Tema 1.3. Copepxanne yuebHOIo MaTepHana 6
3akoHbl coxpanenns | | Mmnyisce. 3aK0H COXpaHeHHs HMIYIILCA
2 Kunernueckas v NoTeHIMaIbHaN JHepPrus. 3aK0H cOXpaHenns MoTHOH MEXaHHYECKOH SHEPrui
3 Mexannveckas padoTa H MOIIHOCTh
N ITpakTHKyM peinenns 3aa4 mo teme «3akon coxpaneHus»
[pakrTuyeckne 3anaTusa 2
[TpakTHKYM pelieHa 3a1ay4 no TemMe «3aKkoHbl COXPaHeHHi)
Tema 1.4, Cojiepkanue yueOHOro MaTepHaa 8
OcHoBb 1 Ocuopnpie nonoxenns MKT. Arperatusie cocTosus BellecTsa.
MONEKYIAPHO- 2 Macca monexyn. Kommuecerso semectea. MojisipHas Macca.
KHHETHYECKOH 3 Mneannumiii raz B MojieKyispHO-KuHeTHeckoil Teopin. Ochosnoe ypasuenne MKT.
reopun (MKT) B Temneparypa u Tennosoe paptobeche. AGcomorHas rtemneparypa. Temneparypa — mepa




cpeJiHeil KHHETHYECKOH JHEepriy

OCHOBHBIC MAKPOAPAMETPEL, Y PABHEHHE COCTOSHUSA HICATLHOTO ra3a.

o

["azoBble 3aKOHBL

[IpakTHKyM pemeHns 3auay

[TpakTHyeckHe 3aHATHA
[paxrukym pewenns 3anay no teme «Ocuosst MKT»

Konmpousnas paboma no meme « Ocuoget MKT»

Tema 1.5.
OcHopb!
TEPMOJIHHAMUKH

Cojiepianne y4eDHOTO MaTepHaia

Buyrpennss aneprus. Pabora s repMoannamuie.

IlepBbtii 3aK0H TEPMO/IMHAMHKHN

[osroputensio-obobimaomuil ypok

[NpakTHueckne 3anaTHs
[MpakTikysm peiienns 3ajiay no reMe «OCHOBEL TEPMOJIHHAMHKH?

Tema 1.6.
OcHoBbl
SNEKTPOCTATHKH

Coneprxanue yaeOHOTO MaTepHaia

Crpoenne atoma. 3akon Kynona.

Dnexrprucckoe nose. HanpswenHocts

IIpakTuky™ petnenns 3aja4

L | —

Canocmosmensnasn paboma no mexe «OCHOGH JNEKMPOCMAMUKIN

IlpakTHuecKne 3aHaTH
TTpakTHky™ peicns 3aaa4 no remMe «OCHOBbBI AEKTPOCTATHKHY

Tema 1.7.
FakoHb!
TNOCTOAHHOIO TOKA

Coneprcanue yaefHOro MarepHana

Cuna toka. 3akon Oma s yuactka uenu. ConpoTHrieHHe MeTAIHYECKOro POBOIHHKA

MociteopaTebHOE B NapaAIeIbHOE COeHHEHHE NTPOBOIHHKOB

3axon Oma Ui MONHOH Henu

|| —

Peinenne 3anay Ha pacuer NONHOI Henu

IMpakTHueckue 3aHATHA
TTpaKTHKYM peieHns 3a/1a4 1o teme «3akoHbl NOCTOAHHOTO TOKAY

KontponbHeie paboTs
Konmpoasnas patioma no mese «IToCMOAHHLIT JNEKMPULCCRUL IMOKY

Tema 1.8.
Konebanus

Cojepsanne yuaeOHOT0 MaTepHana

Konebarelibiioe JIBHKCHHEC H €10 OCHOBHLIE XapaktepucTHrn. Bujn konebanmii. CroboaHbe
KonebaHus

["apmonnucckue konebanns. [epnoa konebanmii. Yacrora.

OnexrpomarduTHeie konebanna. KonebarenbHbIH KOHTYD.




[ 4 ] IpakTirym pcme}{ﬁﬂ@xﬁaq ] e ) B =
Tema 1.9, i “oiepian e yuebHOIo marepHaa 8 -
Boser 1 Mexanudeckie BoNHEL 38YK. IX0N0KAINS. L B .
12 DNEKTPOMArHHTHBIC BOIHEL Pannonokanms.
3 I lpaktn KYM petieHus 3aaay
TIpakTHUecKne 3ansTus
IpakTikym pewenus 3aiay no pasaeny «Konebauns n BoJIHB! PA3IHYHON PHPOILIY
Tema 1.10. Conepranne yuebHoro Marepuaia
IneMenTEH 1| ®orosddext.3akonn dotosddexra. _
kpanToroil gunky | 2 | Crpoenne atoma. Ksanroseie noctynarst Bopa. Cnekrphbl. =i
3 | Pamnoaktuenocth Anbga- Gera- -ramma nanyuenus. Pajmoaxtusnnie npespanienms
4 | 3axon papnoaxkTHBHOro pacnasa. Mioronst -
Tema 1.11. Crpoenne n passurne Beenennoit. Mozens pacumpsionieiics Beenennoit. Iponexosaenne
Beenennan u ee Coaneunoii cncrembl. CoppeMennan gi3znyueckas KapTHHA MEpPA.
RO Mpakruueckne sansTns [pakTukym pemenns sanay no paineny «Beenennas u ee HBOTIOLH
CrpoeHue u
pazBHTHE
Beenennoii.
Camocroareasnas pabora
Paipaforka HBAHBHAYAILHBIX HPOEKTOB 110 TEMAM:
- «MeTo1e HabMIO/ICHHA INEMEHTAPHEIX YACTHILY,
- «SliepHBle peakinny,
- «llpumenenne Gotosddextan
Buinosanenne pedeparos no remam

MysbikajibHbIe 3BYKH U LIYMBD),

- « Moy nsiEs ¥ JIeTeKTHPOBAHKE

- «llpocreiimuii paanonpueMHHKY

Patora co cnipasounoil anrepartypoii

Mzyuenne oTAenLHEIX TEM, BLIHCCCHHBIX HA CAMOCTOSATENILHOE PACCMOTPEHHE; NOANOTORKA K BbINOIHEHHIO
| caMoCTOSTEILHBIX PaoT, (IMINYECKHX JIHKTAHTOB H TECTOBR

Paspen 2 XUMMS

Obmas n Copepxanne yuednoro marepuasia
HeopranuyecKas
XHMHA

Ocnopupie nonatus xumun. Bemecrro. Atom. Monekyna. Xumuyeckuii sneMent. AioTponus.
[lpocteie u cnokHbie BemecTBa. KauecTBenublii W KOJNHYCCTBEHHBI COCTAB BemlecTs. XHMMHUECKHE




Tema 2.1.

anaku i GopMysibl. OTHOCHTEILHEIE ATOMHAA 1 MOJEKYaApHas Macchl. KonuiecTBo BenecTsa.

OcHoBHBIE OcHoBHBIC 3aK0HbI XHMEH. CTeXHOMETPHA. 3aK0H COXPAHEHHA MACChl BEIIECTE. 3aKOH NOCTOAHCTBA
MOHATHA K 30KOHE! CocTaBd Hlfl.l.lel"g M(?JIC:E}"JRPIIOﬁ C'IT!)"KI')’ph_i 3akon Aﬂﬂl'a.,ﬂp() H C}lll_:_J'.lc'_l'_BHﬂ HX HETO.
XHMHH Mparruueckue anaTns ' ' 6
Pemenie 1a1au 1a HAXOA/ICHHE OTHOCHTENBHON MOJEKYJIAPHON MACCHL ONPEACICHHE MACCOBOT
| 10111 XHMIHECKHX 3IEMEHTOB B COKHOM BELIECTBE, KOIMUECTBA BEILIECTRA H T 1.
Kourposnshbie pabors
Tema 2.2 Coneprkanne yuebHoro marepuaia 12
Nepnommecknil | Tlepuognuecknii saxon JLW. Menzeneepa. Orkperrne JLW. Mengenecsum leprouteckoro 3aKoHa.
3AKOH W [lepuoauueckan Tabiiua XIMHYECKHX DIEMEHTOB — rpagmueckoe 0TOOPaKCHHE MEPHOIHHECKOTO
Hepnoanicckan sakona. CTpyKTypa neproamteckoil Tabamupr: nepuoast (Mansie u Gosibuiue), rpynnubl (rnaspas u
cHCTeMa noGouHas).
XHMHHECKHX Crpoenne atoma 1 nepuonueckuii 3akon JL.W. Menneneepa. ATom — cioxkunas yactuiia. Sipo (npotons:
anementoB JLM. |y yejirponen) u anexrponnas oBonouxa. Msotonel Crpoenne 21eKTPOHHLIX 0GON0HMEK aTOMOB
Menjeneesa n SIEMCHTOB MAIbIX fepiosaos. OcoBeHHoCTH CTPOSHNHS DIEKTPOHHBIX 0D0NOUEK aTOMOB JJIEMEHTOR
CTPOEHHE ATOMA | Gonpumx nepuogos  (nepexoianbix  nementos). lomstne o6 opburanax. s-, p- u d-opGuranm.
EKTPOHHEIE KOH(QUTYPALHH ATOMOB XHMHYSCKHX HJIEMEHTOB.
JuaueHHe EPHOHUSCKOTO 33aKOHA W NEPHOJMYECKON CHCTEMBI XuMuueckuX atemento JLM.
Meneneepa 1 pasBUTHA HAyKH H MOHHMAHHS XMMHYECKO# KapTHIIbE MHPA.
TMpakTHuecKue 3aHATHA 6
Peimenye KauecTBeHHBIN 3a/ia4 no Teme: «CTpoenne atoMan
PacueT KoMMUECTBA TIPOTOHOR, HEHTPOHOB, HIEKTPOHOB B ATOMAaX Pa3IMYHBIX XHMHYECKHX ICMCHTOB.
CocTap/eHHe CXeM CTPOSHHS M JICKTPOHHEIX KOH(HIYpalHi aTOMOB XHMHYCCKHX DIEMEHTOB.
Tema 2.3 Crpoenune Copepaxanne yuebnoro marepuana 12

BemecTsa

Konanentnas xumudeckas cpaib. Mexanusm obpasopanus kosaienTHodl cpan (obmeHHBI
JIOHOPHO-AKUENTOPHBI).  IEeKTPOOTPHIIATENEHOCT . Kopanentuple noispHas W HENoJSpHas CBA3H.
KparHocTh KOBANCHTHO# cBazu. Mosjekynspibie o aToMHbie Kpuctammiueckue peinerku. Caofictsa
BEIECTR € MONEKYJISPHBIMH H ATOMHBIMH KPHCTAITHYECKHMH PelIeTKaMH.

Wonnas xuMuyeckas cpasb. Kartmonsl, WX oOpa3oBaHHe M3 4TOMOB B pe3yibTaTe Inponecca
OKHCIEHHA. AHHOHBI, HX O0pA3OBaHNE W3 aTOMOB B pesyibTare npoliecca Bocetanomnenus. Monnas
CBS3b, KAK CBA3L MEWIY KAaTHOHAMH M AHMOHAMHM 22 CUeT JJIeKTPOCTATHYCCKOTO TNPUTAMKEHHA.
Knaccudmranus MHOHOB! 10 COCTaBY, 3HAKY 3apana, HaIU'HIO ruaparHoii  obomouku. Monuwie
Kkpuctauueckue pemerkn. CBOCTBA BEMECTE ¢ HOHHBIM THIIOM KPHCTATHYECKOH PEIIETKH.

Metaniuueckas cpazh. MeTanmuueckas KpHCTAIUIMYECKAS PElIeTKa H MCTAIUTHYCCKAd XHMHYEeCKasn




CBA3b.

o Y .

A]—peraTHML‘: COCTOAHHA BCHICCTE W BOJOPOIHAA CBRA3Db. TBCP,E[OL‘.. AHIKOC 1 FEi'JOOGPEIE»HOC COCTOAHHA
BenecTs. [lepexo BelecTBa 03 0AHOMO ArperaTHOIo COCTOARMS B Apyroe. Bosopo/inas cBi3b.

Uncrpie pentectsa n cmecH. Tlonsitne o cmecy seiiects. [OMOTEHHBIE M reTEPOTEHHBIC CMECH.
Coctas eMeceil: 00BeMHan 1 MACCORAA JOIH KOMIIOHEHTOB CMECH, MACCOBAA JIOMA IPHMECEii,

Ienepensie cueremsl, Toustne o jwmcnepenoil cuereme. Jlncnepenas ¢asa W MCIEPCHOHHAS
cpesa. Knacendukauns aucnepenpix cnerem. TloHsThe 0 KOIIOHIHBIX CHCTEMAX.

coeHHenHy

XUMHYECKHE CBOHCTBA KMCAOT B CBETE TEOPHM HMEKTPONHTHYecKOl amcconnaumi. Ocobennoctu
B3aMMOJICHCTBUA KOHIGHTPHPOBAHHOM cepHOH M a3oTHOH KMCNOT ¢ Metaninamu. OCHOBHEIE CNOCODEI
I[DJ'I}"-]E!}! HA KHCIOT.

Ocuopannst ¥ HX cpBoifictBa. OCHOBAHMS KAK ONCKTPOIMTBL, WX KIACCH(HMKALMA M0 PasIHYHEIM
npu3HakaM. XHMHYCCKHE CBOHCTBA OCHOBAHHIT B CBETE TEOPHH AIEKTPOIMTHHECKOH JHCCOIMALIHH.
PmDO}KEI[He HepaCTBOPHMMX B BOJEC OCHOBAHWA. OCI‘IOBHHB CI'IOCOGH I'IOJ']y‘{c![HSI OCHOBaHHﬁ.

Comu 1 ux ceoiictea. Comn kax anekTpomutil. Conu cpejlHHe, KHCIBIE H OCHOBHBIC. XHMMYECKHE
CBOHCTRA CONEH B CRETE TEOPHH WISKTPOIHTHYCCKOH Juccounanni. Crnocobul nony4eHus cosiei.

TpaxkTuteckne 3ausTig 4
Cemuuap 1o 1eme « THITh XUMHYECKOH Chazuy
Peienne 3a1a4 Ha HAXOAACHNIE OOBEMHON 1 MACCOBON 101 KOMIIONEHTOB CMECH. MaccoBO 10T
TIPHMECEii. i
Tema 2.4 Bona. Conepxanne yuebuoro matepuana 12
Pacrsope Boma. Pacteophl Pactmopenme. Boja Kak pacTBOpHTENL. PacTopiMocTh Bemects. Hachlnenubie,
HEHACKIIICHHBIE, NEPECHIICHHBIC PACTBOPLL. 3aBUCHMOCTD PACTBOPHMOCTH Ia308B, JKHIKOCTE H TBEPIbIX
BEICCTR OT PaziHiHBIX (hakTopoB.
Maccoas /101 PACTBOPEHHOTO BEHICCTRA.
DIEKTPOJHTHYECKAA  JIMCCOUMAalMA.  DUACKTPOIHTBL W HEMIEKTPOIHTHL  DIEKTPOIMTHYECKas
aucconnanus.  Crenens  wiexrponutuieckoit  aucconnannu. CuibHbie M ciabble  9€KTPONHTEL
OCHOBHBIC MONOAEHHA TCOPHH MNEK TPONHTHYECKOH JINCCOIHALINY.
KHe10Th1, OCHOBAHHS M COJIM KAK WIEKTPOIIHTH.
Mpakrnaeckne sanarus 6
Pelnenne 3anay Ha MACCOBYIO JIONIO PACTBOPEHHOTO BEIECTBA.
Peakimii HoHHOrO 00OMeHA.
Konrponsupie paGotsi
Tema 2.5 Cozepranne yuebnoro matepuana 12
Heopranmaeckne | Kycpors u ux croficrsa. KneioTsl kak 21eKTPOSHTE], HX KIACCH{MKAINS 10 PaziHiHbIM [pH3HAKAM.




Oxennpl # ux cpoficrsa. Coscobpasyioime n neconeobpasyiomme oxcmm%umaﬂme, amoTepHbie 1
KMCIOTHBIE OKCHJIBL, 3aBHCHMOCTL Xapakiepa OKcuaa OT CTeneHM okuciaeHus obpasyiouero ero
metauia. Xumuueckne ceoiictea okenion. [lonyuenne okcHIoR.

Ipakriueckne 3ansaTus 6
I"eHeTHUCCKaA CBATH MEKILY KIACCAMN HEOPTanMYECKIX COSIMHEHHI.
Pemenne pacu@rubixX 3a/1a4 110 yPaRHEHHAM peakinii.
Kourponbtbie paborsl
OPTAHHYECKAS Cozepxanne yuebHOro Matepuana 10
XuminA lpesmer opranudeckol Xumun. TIpupoansie, HCKYCCTBEHHBIE M CHHTETHUYECKHE OpraHMvecKue
peniecTra, CpaBHeHne OPraHHYeckiy ¢ HEOPIaHHYECKMMH BeleCTBAMH,
TCME ?"6 XHMH‘{&CK{}C CTPOCH}’[C KaK HOpﬂﬂGK COSIMIIEHHA ATOMOB B Monexynm 1O BaNeHTHOCTH.
Opranuucckue Teopus crpoenus opranuueckux coeannennii AM. Byrneposa. OCHOBHBIC 1OJIOKEHHS TEOPHH
COe/IMHeHNS

XHMHYUCCKOTO cTpoeHud. Miomepus n uzomepnl. Xumuueckue (OpMYIbl M MOIENH MONEKYl B
OPraHHYeCcKOi XUMHN.

Knaccuuranms opranuvecknx semectn. Knaccuuranms BEmIECTE 110 CTPOCHMIO YITIEPOAHOTO
CKeJIeTa ¥ HAIMHMIO hYHKIMOHAIBHBIX 1Pyt 'omonori u romonorna. Havana nomenknatypst IUPAC.

Mpaxruueckne sausaa CTpykTypHbie GOPMYIEI OPraHUUECKNX BEIIECTR, HIOMEPE! H TOMOJIOTH:
WarotoBnenne # CpaBHEHHE MoJjieneH MOJIEKYNlT — l'IpC,I[CTBBHTCJ‘lCﬁ PA3IMYHBIX  KIACCOB
OpraiiiecKHx COE.D,HHCHHﬁ.

Tema 2.7. Xumus u
HH3HE

XuMHA ¥ OpraHdsM uyenoBeka. XHMHUECKHe IEMEHTLI B Opranusme uenosexa. Oprauuyeckne
Heopranyyeckye pemectsa. OCHOBHBIC HIIHCHNO HeoOXOIHMBIE COe/IMHEH :A: Bellku, YITICBO/IbL, HKHPBL,
RUTAMAHEL YIEBOJL — [MaBHblil MCTOUHMK SuepruM opranmusma. Ponb KHPOB B OpraHHiMe.
Xonectepui 1 ero poib B 3I0POBLE HEIOBEKA.

MunepanbHble BEUIECTBA B NPOJAYKTAX NUTanud, nuiessie fobaskn. COanancipoBaHHoe MHTAHKE,

Xumun B Oy, Bopa. Kauecrso soas.. Mowowse u aucrsmme cpencrsa. [lpasmuna Gesonacnoit
paboThl co cpeicTBaMH DEITOBOI XHMHIHM.

ﬁpamtleclme JAHATHAH PEIS]}&GOTKG HHIHBHAYANBHOIO NPOEKTa Ha TCMY «Xumun u Oprammim
HeJ0BCKAY

CamocToaTeabuas pabora
HHIHBHIYAILHEIH MPOEKT Ha TEMY
«Xmmn H Opranmim HCTOBCKa)

Pedeparni

Poitb Xumuvecrkux anemMenmos 6 Heustu pacmeﬂuﬁ,

Voobpenus.




) 9

Xunuuecwue cpedemea saugunbt pacmenuil.
PadoTa co cripagoduoil JHTepaTypoi
M3yseHne OT/IibHbIX TEM, BBHIHCCCHHBIX Ha CaMoCTOSTelbHOC pacemotperue;  Pabota ¢ yuebuoil amreparypoil u

Opranusm — eanHoe nenoe. MuorooGpasue opraHiaMon.

OGMen BeulecTROM W dHeprueil ¢ OKpymaiomed ¢peloil Kak HeobXoIuMoe YCJIOBHE CYHIECTBOBAHNA
SKHUBEBIX CHCTEM.

CrocoGHOCTh K CaMOBOCTIPOH3BEACHHIO — O/HA M3 OCHOBHBIX OCODEHHOCTEH JKHBBIX OPIaHH3MOB.
Jlenenne KNeTKH — OCHOBA POCTA, PA3BHTHA H PA3MHOMEHHA OpPraHH3MOB. becnonoe pazMHOMKEHHE.
TonoBoii npolece H N0JI0BOE pasMuokenne. OIoA0TBOPEHHE, ero GHONIOTHYEeCKOE 3HAUCHHE,

Unrepher - pecypeaMu. 2
Cocrasnenne tabaninl «Knacendmranns AMCTIEPCHBIX CHCTEMY; CPaBHMTE: ILHOM XapaKTepHeTHKH THIIOB XHMMYECKOT CBATH.
Pelenue 3a1a4 Ha Haxoxienne o0LeMHOIl 1 MACCOBOI 01 KOMIOHEHTOR CMECH, MACCOBOH 1011 NPHMECEi.
2
PA3JIEN 3 BMOJAOTHA 38
Tema 3.1 Conepmanne y9edHoro marepuana 8
| buonorus Wupas npuposa kak obvexT Hiyuenus Guonorun. MeTojBl MCCHCAOBAHWA JKHBOHA MPHPOLI B
COBOKYIHOCTh Guonornn. Onpencienne Ku3an (¢ NPUBASHEHHEM MATEPHATA U3 PasaAcioB Gu3uku 1 Xumun). Yposuu
HAYK 0 IKHBOH OpPraHu3alum KH3IHH. B
npupoe. MpaxTinyueckue 3aHuTH Y POBHH OpraHusalnm K. MeToJIb! 103HaHus KHBOI ||pup0,'u.1 2
Tema 3.2 Knerxa anlepmunc yuebHoro Marepuaia 8
Wcropus m3yuenus kinetkn. OCHOBHBIC MOJOMEHHS KIETOMHOH Teopun. Kietka — CrpyKrypHoO-
(yHKIHOHAbHAS (ANEMEHTAPHASA) SIMHNLIA JKHIHN.
Crpoenme xksierkd. [Ipoxapuotsl M OYKapHOTH — HH3LHE H BBICHIME KJICTOUHBIC OPraHH3MBbL.
OCHOBHBIC CTPYKTYPHBIC KOMIOHEHTHI KICTKH JykapHoT. Knetounoe sapo. DyHKIMA spa: XpaHeHue,
BOCHIPOH3BEICHHE W Nepeiada HacAeACTBeHHOIM HHQOpMAIIMH, Peryisids XHMHUCCKOH AKTHBHOCTH
kietkn. CTpYKTYpa M QYHKIHKH XPOMOCOM. AYTO-COMBI H I10JI0BBIC XPOMOCOMBI.
BHOJIOrHYECKOE 3HAYCHHE XUMHUECKHX anementos. Heoprannueckue semectsa B coctase kaetku. Poip
BO/bl KAK PACTBOPUTENA M OCHOBHOIO KOMIIOHEHTA BHYTPEHHell Cpeibl OpraHu3moB. YIAcsoibl M
aume B ierke. Crpykrypa n Gnonorndeckne dynxuun Genkos. CTPOCHHE HYKICOTHIOB H CTPYKTYpa
nonunykneornansix teneii JIHK u PHK, ATd.
[paxruueckne 3angrun  Habmonenue knerox pacTeHuii M AKHBOTHBIX 11071 MHKpUCKOl'IOM Ha FOTOBbIX 4
MHKPOINPENApaTax i X ONHCaHHe.
CpaBreHHe CTPOCHHS KJIETOK PACTEHHIT M FKHBOTHBIX.
Tema 3.3 Oprannzm | Conepxanue yuebHoro Marepuaia 8




[onsTe o6 MHARBHIYAILH {oHTOrEHES ), 3MSEIIO]!8.."ILJIOM (mﬁpnore:‘?s) H nocMEpHOHAIILHOM
| passuTHH. MHAMBHIYAIEHOE PASBHTHE HEI0BEKa H €10 BOIMOKHBIE HApYyIIeHus.

Ilpalc'nmeclme 3anaTua Peinenne MIEMCHTAPHBIX TEHETHYECKHX 3a1a4. 4
o Ananua W OLCHEA YTHUYCCKHX ACIICKTOB PazsBHTHA EKO']'()})}:-IX HCCJIe}lﬂBaHHEi B GHOTCXHCL"I()I'HK.
Tema 3.4 Bun Conepacanue yuebuoro matepuana [Ipeamer v 3a1auu IKOIOIHH: YueHHe 06 IKONOIHYECKIX 8

(axTopax. yuenne 0 cooBIECTBAX OPraHN3MOB. YicHHE 0 Grocdepe.
konornueckne dakropel, ocobeHHOCTH MX BOLCHCTBHA. DKONOrMHecKas XapaKTepUCTHKE  BHJIA. : T
[onsiine 00 sxonoruwuecknx cucremax. Llenn nuranus. Tpomueckne yporHK. BHOTEOUEHO? Kik 1Sl
IKOCHETEMA. el
buoeepa — raobanbias skocucrema. Vuenne B. M. Bepuaackoro o Guocdepe. Poin wubnix
opranHiMoB B Onocdiepe. bromacca. BHosoruyecknii Kpyrosopot (Ha NpUMepe KpYroBOpoTa yrieposa).
Ocuopuple nanpasnenus poyiciictsns uenosexa na Guocepy. TpanchopManms ectectBennbx
IKoNOrHYeckHx cucteM. OcoGeHHOCTH arpoIKOCHETeM (ArpoleH030R).
Mpakruaeckne sapaTna CoCTaBieHHe CXCM MEPEAYN BCIIECTB H IHCPIEM (1eneil nuTanns).
CpaBHHTt:IIL}[&Sl XKAPAKTEPHCTHRA HPHPOI[HLJX AKOCHCTEM H AIPO3IKOCHCTEM CBOEIH MEeCTHOCTH.
Camoctoarennnas pabora
Temei pedeparon
1. HaHOTeXHONOHS KaK NPHOPHTETHOE HANPARNEHHE PA3BUTHA HAYKH M nponssosicTsa i Poccuiickoii Meneparinn.
2. Oxpana okpysatonteii cpejibl 0T XHMHYECKOT0 3arpsi3Henus. PacTBopel BoKpyT Hac.
3. Yerpanenue JecTKOCTH BO/LbE HA TIPOMBILICHHBIX [TPEIPHATHSX. HeToprs BOIHHKHOBEHNS H PA3BUTHA OPraHHYeCKoi
XUMIH. YTIEBO/IBI M HX POJIL B XKUBOH NpHpoe. AHphb! Kak POAYKT HTAHHS W XMMHUECKOE CHIPBE.
4. Hexparka NpoIoBoikcTRIS Kak r1o0anbias npobieMa YenoBeyecTBa U 11y TH €€ pelleHns.
5.CpencTBarHrMEthHancnnncKucnopﬂﬂconepmauu&xopraﬂnqccxﬂxcoenuﬁeuuﬁ.
TeMmbl HHAHNBHIYAILHOT0 NPOEKTA
1. Oxpana okpyatomeii cpe/ibl 0T XUMHUECKOTO 3arpasHeHn. Pactropbi BOKpyT Hac.
2. Hayuno-texmuyeckuil nporpecc u npobnemst 9K0I0rHH.
3. BHoTexHonorus H reHias HumeHepus — rexuonorun X X1 pexa.

BCETO




3. YCJIOBHUS PEAJIM3ALIMU YYEBHOM JUCHUATLJIMHBI

3.1. TpedoBanusi K MUHUMAJILHOMY MATEPHATBLHO-TEXHHYECKOMY 00ecneqeHuIo
Peanuzauus yueOHOH AMCHUIIMHEL TpeOyeT HAIHYHKS:

yueOHoro kabunera obIEro Ha3HAYCHHU S,

OGopynosanue yuebHoro kabunera:

- N0CA/I0YHBIE MECTA 110 KOJIMYECTBY 00yYalouXCs;
- pabouee MeCTO IperoiaBarens;

- KOMIJIEKT yueOHO-HarIsiHbIX nocobuit no usmke;
- naboparopHoe 00opy/10BaHKe No PU3UKE;

- I0CKa.

Texnunueckue cpescrTa 00y4eHNs: HHTEPAKTHBHAS JI0CKA, KOMIBIOTED, TPOEKTOP, 3IEKTPOHHEIE
nocoous.

3.2 UnTepakTHBHBLIC H AKTHBHBIE METOAbI 00y4eHHs

- KpYyTJibld €T/ (AMCKYCCHS, 1e0aThl), MO3rOBOH IITYPM, JIEOBLIE H POJIEBEIE HIPHI;
- AHAJIM3 KOHKPETHBIX CHTYaLU;

= MacTep Knacc.

- [pe3eHTAaL|U;

- JIHJJAKTHYECKHE UIPBI,

3.3. Hndopmaumonnoe obecnevenne 00y4denus
llepeuens pexomenayembix yueOHbIX usaanmii, Murepuer-pecypcos, I0MOJHHTEIbHOIT
JHTEPATYPbI
OcHOBHBIEC HCTOUHHKH?
s obyuarommxest

I. . Apremenko, A. M.Opraunueckas xumus : yueOuuk / A.. Apremenko. — 5-e u3l., uenp. —
Mockga : KHOPVYC, 2017

2. Konecuukos C.M. OGuwas Guonorus : yuebnoe nmocotue / C.U. Konecuukos. — M: KuoPye,
2016

3. Mamounrtos C.I'., OGwas 6uonorus: yyebuux / C.I'. MamonToB, B.B. 3axapoB. — Mocksa :
KnoPye. 2016.

4. Caeuxo  O.E.EctectBosnanme : yuebuoe mocobue / O.E.Caenko, T.IL Tpywmnna,

) O.B. Jlorsuuenko. — M. : KnoPyc, 2018. — 364 c.

5. Tpogpumosa T.U. Kpatkuii kypc (H3HKHK ¢ npuMepaMi pellieHus 3a1ad : yyeOHoe mocobue / T.U.
Tpodumosa. — M.: KnoPyc, 2017. — 280 ¢

6. Tpodumona, T. U..Kypc dusuku ¢ npumepamu peinenus 3amad : B 2 7. T. 1 : yueOnux /T.H.
Tpodumona. A.B. dupcos. — M. : KHOPYC, 2017. —578 ¢

7. Tpopumosa, T. M.®@usuka. Teopus, pemenne 3anay, JekcukoH ; cnipaBouHuk / T.M. Tpodumosa.
— M.: KnoPyc, 2018. — 315 ¢.

Jlns npenoaaBareseii

1. Qenepaneubii 3akoH ot 29.12.2012 Ne 273-®3 «O0 oOpaszopanun B Poccuiickoi
Destepatinmy.

2. [Tpuxa3 MunucrepcTBa obpaszoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6 yrBepKAcHHH
(enepanbHoOro rocyaapcTBeHHOro 06pa3oBaTe/IbHOrO CTaHAapTa cpejiHero oduiero 06pa3oBaHuUsy.

3. [Ipuka3s Munucrepcersa obpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHECEHUH H3-
meHeHui B [Ipuka3s MunucrepcTBa oOpasoBanus W Hayku Poccuiickoii ®enepauuu ot 17.05.2012 No 413
"O6 yrBepixaeHun dejiepatbHOro rocy1apecTBeHHOro 06pa3oBaTeIbHOrO CTaHAapTa cpeHero (MoJIHOro)
obuero obpasoBanus"».



4. [Tucemo JlenaprameHTa rocy1apCTBEHHOM MOJIUTHKH B chepe MOATOTOBKH pabodYHX KaIpoB
u JI1O Munuctepcrsa oOpasosanuss u Hayku P® ot 17.03.2015 No 06-259 «PexoMeHmaiuu Mo
OpraHu3aluy MNojlyueHus cpenHero obmiero oOpasoBaHHsi B Hpenenax OCBOCHHMS o0Opa3soBaTelIbHBIX
MporpaMmM cpejHero npodeccHoHanbHoro obpaszoBaHusi Ha 6aze OCHOBHOTO obmiero o6pasoBaHHS ¢
ydetoMm TpeOoBaHHi (ejlepalbHbIX OCYAapcTBEHHBIX 00pa3OBaTeNbHBIX CTAHJAPTOB W IOJIydaeMoi
npo)eccHH HIIH CHENUAIBHOCTH CPEAHEro MpodhecCHOHAILHOrO 00pa3oBaHHsM».

5. . Apremerko, A. M.Oprannyeckas xumus : ydeOuuk / AW, ApreMenko. — 5-¢ H31., HCIIp. —
Mockga : KHOPYC, 2017

6. Kosnecnukos C.M. O6uas OGuonorus : yueOHoe nocobue / C.H. Konecunkos. — M: KnoPyc,
2016

7. Mamontos C.I., Obmas Ouonorusa: yuebuuk / C.I'. Mamonros, B.b. 3axapo. — Mocksa :
KnoPye, 2016.

8. Caenko  O.E.EcrectBo3nanue : yuyebuoe mocobwe [/ O.E. Caenxo, T.II. Tpyurnna,
O.B. Jlorsunenko. — M. : KnoPyc, 2018. — 364 c.

9. Tpodumora T.W. Kparkuii Kypc ()H3HKH ¢ NpEMepaMH peleHus 3aaa4 : yuebHoe nocooue / T.U.
Tpodumosa. — M.: KuoPyce, 2017. — 280 ¢

10, Tpodumosa, T. U.. Kypc dusuxu ¢ npumepamu pernexus 3agaq : B 2 1. T. 1 : yuebnuk /T.H.

o Tpodumosa, A.B. Gupcos. — M. : KHOPVYC, 2017. —578 ¢

11.  Tpodumosa, T. H.Puszuxa. Teopus, pemeHue 3amad, JIEKCHKOH : CHOPaBOYHHK /

T.U. Tpopumosa. — M.: KnoPyc, 2018. — 315 c.

Hurepuer- pecypesl
www. feior. edu. ru (Derepanprblii LeHTP HHGOPMAHMOHHO-00pa30BATEIBEHEIX PECYPCOB).
wwww, dic. academic. ru (Axazemuk. C10BapH U SHIUKIONENH).
www, booksgid. com (Books Gid. Dnektponnas 6ubnnoreka).
www. globalteka. ru (I'nobanreka. ['nobanbHas 6UOIHMOTEKA HAYUHBIX PECYPCOB).
www. window. edu. ru (Eaqunoe okHo noctyna k o6pa3oBaTelbHBIM pecypeam).
www. st-books. ru (Jlyumas yyeGuas auteparypa).
www. school. edu. ru (Poccuniickuii obpaszosarensHbii moprai. JoCTYNHOCTE, KAYECTBO,
2P PeKTHBHOCTE),
www. ru/book (Dnexrponnas GubimoreyHas cuctema).
www. alleng. ru/edu/phys. htm (OGpazoBatensubie pecypesl MHTepHeTa — Du3uka).
https//fiz.1september. ru (yueGHo-meToaMuecKas razeTa «DU3UKAY).
www. n-t. ru/nl/fz (HoGenerckue naypeats! no pusuke).
) www. nuclphys. sinp. msu. ru (Slaepnas ¢pusuka B urtepuere).
www. college. ru/fizika (I'logroroska k EI'D).
www. kvant. mceme. ru (Hay4HO-NONYASPHBIN (U3HKO-MaTEMATHYECKHi sKypHa « KBaHTY).
www. yos. ru/natural-sciences/html (ectectBeHHO-HAYUHBIH XYypHAN 118 Monoaexu «I1yTe
B HAYKY?).
basopas konnexkuus 9bC BOOK.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOM
JUCIATIIMHBI

KUHT]’]OJIB H OIEHKAa pe3viIbTaTOB OCBOCHHA }"-IQGHOI:I JAHCIIHITIIHHEBl  OCYHICCTBIIACTCS
npenogasatTesicM B HpoLECCe MNPOBEACHHA TPAKTHYECKHX 3aHATHH U ﬂaﬁopa'ropnmx pa60"r,
TCCTHPOBAHMA, @ TAKKEC BbIIOJIHCHHA oﬁyqammnmucx HHIAHUBHAYAJIEBHBIX 3a0aHui, IIPOCKTOB,

HCCIIeI0BaHKH.
PesyabTaTer 00yuenns OCHOBHBIE TTOKA3ATEJH OLEHKH
(ocBoeHHbIE YMECHNS, YCBOEHHbIE 3HAHMS) pPe3y/JbTATOB
_YMeHue ONIUCHIBATL M 00bACHATH GUIMYCCKHE | - PelICHME 3a]a4 Ha BBIYHCIICHHE CKOPOCTH,



SIBJICHUA M CBOHCTBA TEJI: ABHIKEHHE HebecHBIX
TeJl U UCKYCCTBEHHBIX CITYTHHKOB 3BMJ'[H;

| cBOICTBA ra3oB, JKUAKOCTeH U TBEPIBIX TEJ,

| INEKTPOMAarHUTHYHO HHAYKIIHIO,
pacripocTpaHeHHe MICKTPOMArHM THRIX BOJIH,
BO/IHOBBLIE CBOHCTBA CBETa; U3NTYUCHHE U
MMOTTIOUICHHE CBETA aTOMOM.

_poroafperrs n—

yMenue onpeIeNsTh XapaKTep

(pusuueckoro npouecca 1o rpaguky,
tabnuue, Gopmye;

paccTosHus, Macc HeOeCHBIX TeI;

- pelIeHKe NPaKTHYECKHX 3a/1a4 Ha OCHOBE
CBOMCTBA ra3oB W JKHIKOCTEH

- BeiuucleHne koaGGuurenTa npoyHoCcTH
TBEPIBIX Tell

- pelIeHne NpoH3BOACTBEHHBIX 327134 Ha
OCHOBE 3aKOHA 3JIEKTPOMArHUTHOH HHIYKIIHH
- BHIYMCJIEHHE JUIMHBI 9JIEKTPOMArHUTHBIX
BOJIH, Ha KOTOPBIX paboTatoT
paauonpUEMHHKH

- pellIeHHe 3a/1a4 Ha pacdeT JUTMH CBETOBBIX
BOJIH C TIOMOIIBIO AN(PAKLIHOHHON PEIeTKH
- IPE/ICTaBNEHHE CIIEKTPAIBHOIO aHAlk3a, €ro
NPaKTHYECKOro MPHMEHEHHUS

- NIpeJicTaB/IeHHe 1a3epHOH YCTAHOBKH H

| IPaKTHUYECKOro NpHMEHEHHHA

YMenue OTIu4aTh rHIlOTE3kl OT
Hay4HbIX T(‘:Op}lﬁ;

- COTOCTABICHUE HAYYHBIX (PAKTOB
3KCIIEPUMEHTOB € JAEHCTBHTEIbHOCTHIO

- BBIIBHKEHHE IHITOTE3 M IOCTPOCHHE

MOJIeJIEH |

VyMeHue AeNnaTh BbIBOJIbI HA OCHOBE
3KCHEPHMEHTAIbHBIX JIAHHBIX; -

® yMeHUe IPAMEHSTD 110/Ty4EHHBIE SHAHHUS J1s
| pelleHHs 3aj1au; .

| ® VMeHUe UCII0/IL30BaTh HpHOGpeTEHHbIe 3HAHHA
" YMCHHH B HpaKTH‘iCCKOﬁ ACATEC/IEHOCTH H
MMOBCEIHEBHOH JKH3HH; .

- BBIMOJTHEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 |
-3alIUTA MPAKTHYECKUX U 1abopaTOpHBIX
paboT

- BBIITO/IHEHHE TECTHPOBAHHUS

- pelLIEHHE KOHTPOJIbHBIX padoT

- BBINOJIHEHHE JI0K/1a/10B, COOOLIEHHH,
pedepaTos

VMeHUe TIPUBOJIMTE PHUMEDEL,

MOKA3LIBAIOLIHE, YTO: HADJIIOIEHHS H
| SKCHEPUMEHT SIBJISIOTCS OCHOBOM JUIs
| BBIIBHIKCHHS THIIOTE3 M TeopHuit,

MO3BO/IAIOT IPOBEPHTE HCTHHHOCTD

TEOPETHYECKUX BBIBOJIOB: (H3MYecKas TEOpHH

JAeT BO3MOKHOCTh OOBACHATD

M3BECTHLIC SIBICHUSA MIPUPO/IBI H

HayuHble (akThl, MPeAcKa3bBaTh elle
| HECH3BECTHBIC ABJICHUA,

- omenka o03opa uHpOpMauMH 1O
WuTepuer-

pecypcam, B coobmenusx CMU, HayuHo-

MOMYJIAPHBIX CTATHIX

- NOArOTOBKA MPOEKTOB, HX 3allHTA.

-[OATOTOBKA MTPE3eHTALHI, HX 3alluTa

YMeHue IPUBOHTE TPHMEPHI
MPaKTHYECKOI0 UCIO/IL30BAHHS
(hH3HYECKUX 3HAHHHA: 3aKOHOB
MEXaHHKH, TEPMOJHHAMHKH 1
INMEKTPOAMHAMHKH B JHEPreTHKE,
pasnuYHbIX BHAOB JIEKTPOMArHUTHBIX
H3MIYUYEeHHH Uit Pa3sBATHs pagno H
TeNeKOMMYHHUKALHH, KBAHTOBOH
(DM3UKH B CO3/IaHUH AJCPHOH

| SHEPreTHKH, J1a3epoB

- IUTAHWPOBAHUE MPOBEIAEHHs OIbITa

- cbopka ycTaHOBKH 110 cXeMe

- poBeicHHe HabIOIEHHs

-CHATHE  [oKaszaHud ¢  (U3UYECKHX
npubopos

- cocraeneHude TaONHMIl  3aBUCHMOCTH

| BEJIMYHH H MOCTPOCHHE TPadHKOB

- COCTaBJICHHE OTYeTa H CO3JaHHE BLIBOJA |
Mo npojenaHHoH paboTe

ymenue BOCIIPUHUMATh U HAa OCHOBE MOTYUYEHHBIX
3HAHKH CaMOCTOSATE/ILHO OLICHHBATD
uHpopMaLHIo,
costepxatytocs B cooduennsx CMH,
_MluTeprere, HayUHO-NONYISPHLIX

~ ~MOJrOTOBKA NPE3CHTAUMH, HX 3alI1TA

onenka 063opa undopmarmu no Murepuer-
pecypcam, B coobmennsx CMU, nayuno-
MOMYJIAPHBIX CTATHAX

- MOArOTOBKA MPOEKTOB, HX 3allHTa.




CTATBAX

® 3HaHUE CMBICIT MOHATHHN: fI)H3H'-ieCKO€
ABJICHHEC, THIIOTE3d, 3dK0H, TCOPHA, BECIICCTBO,
B3aMMOACHCTBHE, JJIEKTPOMArHMTHOE MNOJIE,
BO/THA, Ct)OTOH. aToM, aTOMHOE AP0,
HOHH3HPYIOUIHE H3TYHEeHHH, TJIaHeTa, 3Be3/14a,
rajlaKkTHK4. Beenennas

| 00BACHEHHE Ha UX OCHOBE pas/InYHBIX

-[peICTaBIeHHE TIOHATHI GH3NUECKHX
SABIIEHHH U CBOHCTB BELIECTB

- OTJIMYHE TUIIOTE3b] OT HAYYHBIX TEOPHH
- (hopMyMpOBKA 3aKOHOB (PH3UKHU H

SIBJIGHHH B NIpUpOJe U TeXHUKE

- OTpeJICNICHHe CMBICTIA, CrIoco0a H eIMHHUIL
H3MEpPEeHHs OCHOBHBIX (DH3NUECKHX BeIUYNH

- TOJTyYEHHE MIEPEMEHHOTO TOKa TIpH
pPaBHOMEPHOM BpAllleHHH BHTKA B OJIHOPOJHOM
MarHUTHOM T10JIe

- co3nanue JeicTByromux 3Haveruii 31C,
HATIPAMKEHHS U CHIIBI IEPEMEHHOT0 ToKa

- npeodpazoBaHue epeMeHHOT0 ToKa ¢
noMoLIb TpaHcdopmaTopa

- BO3HHKHOBEHHE 3JIEKTPHYECKOro pe3oHaHca B
[IeIH, colepIKaliieii KaTyLIKy M KOHIEHCATOP

- IPOM3BO/ICTBO, Nepenava u norpedaeHue
3J1IeKTPOIHEPTHH

- [IpeBpalleHie IHEPTHH B 3aKPBITOM
Ko/iebaTe/IbHOM KOHTYpe

- IOJIYYE€HHE ICKTPOMArHUTHBIX BOJH H
IPUMEHEHHE UX B PATHOCBA3H H TEICBUACHHA
- 00BbSICHEHHE MOITIOLIEHHS U HCITyCKAHUS
CBETA ATOMOM, KBAHTOBAHHS SHEPTHH

- OIIHCAHKE COCTaBa aTOMHOTO siApa

- NIPeJICTaBACHHE PAHOAKTHBHEIX H3TyYeHHH 1
HX BO3/IEHCTBUH Ha JKUBbIE OpraHU3Mbl

- npenacrasneHue crpoeHust ConHla, MiIaHeT |
3BE31

® FHAHIHE CMBICI [lJHBH'—IeCKHX BCIIHYHH:
CKOPOCTh, YCKOPEHHE, Macca, CHila, HMITYJIbC,
paGoTa. MexaHH4ecKas IHEpPrusi, BHY TPEHHSIS
JHeprusi, abcol0THAs TeMIIepaTypa, CpeIHss
KMHETHYECKAs SHePrusl HacTHll

BEIIECTBA, KOJIHYECTBO TEIIOThI,

3JIeMEHTapHBIH 2JIEKTPUHECKUH 3apal

- onpeiesIeHHe XapaKTepUCTHK MEXaHHYECKOro
JIBUIKEHUS: TIepeMelieH s, CKOPOCTH,
YCKOpPEHHUA

- (popmynHMpoBKa ONpeIeIeHHH MACChl, CHIIBI,
UMNyJica, paboTsl

- NPE/CTABICHHE SHEPreTHYECKUX
XapaKTepUCTHK: MEXAHWYECKOH H BHYTPEHHEH
IHEPTHH, CPEeIHEH KHHETHYECKOH DHEPTHH
YaCTHIl BEIIECTBA, KOJHYECTBA TEIIOThI

- (hopMyHpOBKa MOHATHA a6COMIOTHOMN
TEMIIEPATYPEI

- TNpejicTaBleHHE BeJIMYHHBI JIEMEHTAPHOIO
AIEKTPUYECKOTo 3apsaa |

¢ 3HaHUE CMBICIT (PU3MYECKHX 3aKOHOB
KJIACCHYECKOH MEXaHHKH, BCCMHPHOIO
TArOTEHUs, COXPAHEHUS JHEPIHd, UMITYIIbCA U
31eKTPUHECKOro 3aps/ia.
TEPMO/IMHAMHUKH, dJIeKTPOMarHMTHO#
HHAYKUKH. poToaddexTa

- (QopmynupoBka 3akoHoB HproTona " |
[IPUMEHEHHE HX Ul ONHCAHHA MEXAHHYECKHX |
IIPOLIECCOB

- IpeJICTaBIeHHe 3aKOHA BCEMUPHOTO

TArOTeHUs U 00BSICHEHHE B3aUMOICHCTBHS |
(buznveckux Ten

- riepedHciieHne U (GopMyaHpoBKa 3aKOHOB
COXpAHEHHs: SJHEPIHH, UMITYIbCa, ‘




~

31E€KTPHYCCKOTrO 3apsasa

- (hopmymuposka 1 U 2 3aK0HOB
TEPMOAHHAMHKY U UX IPHMEHEHHE JUIS
0OBACHEHHS TETLIOBBIX MPOLECCOB

- (hopmynHMpoBKa 3aKOHa 3TEKTPOMArHHTHOM
HHAYKUMH ¢ [pPAMEHEHHWEe ero B pabore
3JEKTPHYECKUX MAIINH

- (opmynuposka 3-x 3akoHOB (otosddexra u
00BACHEHHE KBAaHTOBON TEOpHH CBeTa

® 3nanue BKIaJ POCCHHCKUX H
3apy0eKHBIX YUEHBIX, OKA3aBIINX
HauOoIbllIee BIMSHHE HA PA3BUTHE

- npezcTaBlieHHe COBpPEMEHHOMH
(pusnyeckoll KapTHHBI MHpa Ha OCHOBE
BaKHBIX  OTKPBITHH  YHYEHBIX, OKa3aBIIHX
Onpefensiouee  BIMSIHHE HA  pa3BHTHE
TEXHHUKH H TeXHOJIOTHH

(bu3nku

pazoea  «buonoeuny 3Hams! OCHOBHBIE
nojioxKeHus OHONOrHYeCKUX Teopui (KiaeTodHas
Teopus, TEOpHS IBOJTFOLMH, TEOpUA
aHTponoredesa)

CTPOCHHE  KJIETKHM, CTpPYKTypa BHIa H
IKOCHCTEM

CYIIHOCTE OHMONOTHYECKHX TPOLECCOB U
ABICHWH: PasMHOMEHHE, OILJIOIOTBOPEHHUE,

DGPESOBEIHHC BHJIO0B, KPYIOBOPOT BEIIECTB.

OMONIOrHYECKYIO TEPMHHOJIOTHIO H
CHMBOJIHKY
ymemsb: OOBSACHATL poJib  OGUONOIHYECKUX

TEOPHIi B3aUMOCBS3H OPraHU3MOB H OKpYIKaroled
cpe,u.b[; HAaCIeACTBEHHBIX BaGOHEBaHHﬁ.

BBISBIATE TPUCNOCOONEHHs OpraHu3MoOB K
cpeae oOMTaHMs, AHTPONIOTEHHBIC W3MEHEHHA B
| IKOCHCTEMAX.,

B pesyasmame 0CBOCHUA
COucuunaunst paszoen «Xumus» oOyHaOUUICA
O0NIHCEH YMENTb:

* HA3BIEAMD:
MPUCUAILHOT
| I |‘U.-‘l-.ft’J-J’.’\Z'?f'.'}??}rp(?_.'

! s onpedensimv:  GANCHMHOCMbL U CIMENEeHb
ORUCTAEH UM XUMUHECKUX NEMEHINOEG,
XUMUHECKOU CGA3U 6 COCOUHEHUAX, 3apsd UOHA,

UIVHeHNbIE
wiu

geyecmea no

|
i MeJCOYHAPOOHOI

Xapakmep — cpedvl 6 GOOHBIX  PACMBOPAX
HEOPSAHUYECKUX U OP2AHUYECKUX COQ()HHEHHI‘I‘.,
aruciIumetb u gocemdaHosumes,

H‘I)H.’!Gd-’! CHCHOCMb GEWEeCmE K PA3IHBIM Klaccdm
HEOPANUHECKUX U OPLUAHUYECKUX COCOUHEHULL,

* XAPARmMepuz06eanb, ATemMenmMbl MAAbIX
neproooes no ux netodcenuio 6 Ilepuoduyecrkoi

yueonoi |

SRR NK

mun |

cucmeme [ H, Menoeieega; obwjue xumuyeckue

CEOUCMEU  MeMAlN06, HEMEMALI06, OCHOBHbIX
KAACCOB  HEOP2ANUYMECKUX U OP2ANUYECKUX
COCOUNEeNULI; CIMPOEHUE U XUMUYECKUe C6OUCMEA
UIYHCHHBIX  HEOP2AHUYCCKUX U

opeanuieckux.

Texyujuit konmponsb.:
camocmosmenbHbie pabombt,
1a00pamopHsle U NPAKMUYecKue 3aHAMusL.
YCMHbLU 0npoc
nUCbMeHHbLL ONpocC
meemuposanue

S RN % XK

[pomesicymounbiit KOHmMpoab Ha:
Qupeperyuposanrom aveme

<

Texywuii KoHmpons.
camocmosmensHule pabomer;
arabopamopneie u nPaKmuyeckue 3aHAmua.
yemiblil 0npoc
nUCLMeHHblIl Onpoc
mecmuposane

ﬂpo.ﬂ,-.rewcymowbrﬁ KOHMpO.ib Ha.
oughepenyuposannom saveme

N




)

o

Coeounenuil;

* o0vACHAMD! 3A6UCUMOCME  CBOUCING
GCLECME OM UX COCMABA U CMPOCHUS, RPUPOOY
XUMUYECKOU  CBA3U  (UOHHOU — KOBANEHMHOT,

- Memaniudeckou U 6000pooOHOY), 3ABUCUMOCHIL
| CKOpOCMU  XUMUYECKOU Peakyuu U ROI0ACeHUE

XUMUYECKO20 — PABHOGECUR  OM  PAZTUYHBIX
thaxmopos,

*  GbINOTHAMb XUMUYECKUI DKCREPUMEHM. NO
PACROZHABANUIO  BUNCHETMUX HEOPZAHUYECKUX U
OP2aHUYECRUX COCOUHCH UL,

' ¢ NpoBOOUML:  CAMOCMOAMENLHBIN  NOUCK
XUMUHECKOU  UNOpMayuu ¢  UCROIb30BAHUEM

| PA3NUYHBIX  UCMIOYHUKOE  (HAYYHO-NONYAAPHBIX |

usoanui, Komnviomepnolx 6az OAHHBIX, pecypcos
Humeprema);,  ucnoivsosame — koMnviomepHbie
mexnoroeuu 0N obpabomku  u  nepedayu
XUMUYECKOU UNGOPMAYUU U €€ NPeoCmasIens 6
PAZUNHBIX POPMAX;

* COA3LIGAMb.  USYHEHHBI  Mamepual co
| ceoell npodheccUOHANbHOU OeSIMENbHOCMbIO!
| * pewams.  pacyemuvie  3a0aiu  no
XUMUYECKUM POPMYNAM U YPACHEHUSM,
' HCRONBLZ06AML  NPUOBPEMEHHbIE  3HAHUA U
YMeHUs 6 APAKMUYEeCKou  OeamenbHocmu U
NOBCCOHEGHOU JICUIHU.!

* 0us O0BACHENUS XUMUYECKUX SGAeHUl,

npoucxoosiyux 6 npupode, Geimy u  wua |

npoustoocmee;
| * ONpedenenus GOIMONCHOCIU NPOMEKAHUA
| XUMUHECKUX NPeSPAaenul 6 Pa3iuiHbIX YCI06USIX
W OyeHKi 4x NOCACOCNIGH,

*  JKONG2UYECKU CPAMOMHO20 NOBCOCHUs &
OKpYIICcalongel cpeoe;
¢ OWEHKU GHUANUA  NUMUHECKORO 3AePA3HEeHUsA
OKPYICAIOWet Cpeobl Ha Opeanu3m Heao6exd u
OpYeue JCUBHIE OPeAHUI MBI,
* Oesonacnozo obpawenus ¢ 20plOYUMU U
MOKCUYHBIMU  gedfecmeamu U .:mfiopamopubi_u

obopyoosanuem,

¢ APUCOMOBAEHUS PacmEopoe 3a0anHotl
KOoHyermpayuu 6 Obimy u Ha RPOU3BOOCMEe;

* KPUMUYCCKON OUYEHKU docmogcepHocmu
XUMUYECKOU

unghopmayuu, nocmynalowen U3 pastbix
HCTNOYNURKOG.

B pesynivmame  oceoenus  yuednoii
oucyunaunoi  «Ecmecmeosnanue  (xumua)y
00y HAIOMUIICA Q0ANCEH IHAMD:

* GadCHelmue  XUMUYeCKUe ROHAMUSA
BEU(CCMBO,  XUMUYCCKUL  DNEMEHm,  amoM,

Il()!' f‘..‘ ?\'y’? a, QMHROCH .{}'? elbHblE a ."?TE_Z:" THAA U

Texywuil konmpons:
v\ camocmosmensbie pabomsi;
V' aabopamopubie u npakmuyeckue 3aHAMA.

[Ipomedicymounsiil KOHMpPOns HA:
V' ougghepenyuposannom saueme




MONCKYAAPHAR — MAcCcul,  WOW,  QLIOMPORUS,
U30MOnbL, XUMUYECKASA C8A3b,
2NEKMPOOMPUYAMENLHOC D, GaNeHMHOCb,
CIMenenb  OKUCACHUS, MOIb, MOMAPHAA Macca,
Mmonapuelll - 06veM  2az3000pazHblx  6eujecms,
BEUECMEA MONCKYIAPHOLO U HEMONEKYIAPHO20
cmpoeHus, pacmeopei, neKmpoun u
HEINEKMPOIUM, INEKMPONUMUYECKAA
ouccoyuayun, OKUCIUMENL U BOCCMAHOGUMEND,
OKUCAEHUE U 60CCMANOGACHUE, MENI0GOU I herm
pearyu,  CKOpOCmb  XUMUYECKOU  peaxyuu,
Kamaius, XUMUYECKOe pagHocecue, yenepoowblil

cKeiem, QQyHKyuoHanbHas 2pynng, usoMmepus, |

SOMOT02HA,

* OCHOGHBIC 3AKOMbI  XUMUU. COXPAHEHLS
Macest  eewfecms,  NOCMOAHCMBA  COCMABH
GeuUjecms, Hepuoouweckui 3UKON AH
Menoeaeesa,

*  OCHOGHBIE MEOPUU XUMUU, XUMUyecKko
CEAI3U, ANEKMPONUMUHECKOU auccoyuayui,
CMPOeHUA opzah' HHYECKUX 1 HeopeaHu4ecrux
coeouHeHul;

s GaacHelue  Geljecmea U Mamepuaibl;
sadicHenuine  Memanibl U CHAGEbl,  CepHAs,
CO/IHHAA, azomMa U VECYCHAA KUcaomsul,
Onazopoonsie  2aszwl, 6000p0O0,  KUCIOPOO,
20102CHbl,  WENOYHbIE  MEMQibl,  OCHOBHBIE,
Kuciomuvie  u - amgomepHvie  OKCudbl U
CUOPOKCUOBL,  Wen0ql, YeReKUCAbIU U  YeapHblll
2U3bl, CePHUCTbIIL 203, AMMUAK, 600d, NPUPOOHbLI
203, MEMAH, 2MAH, Muien, ayemiien, .T.-TO})U{}
Hampus, kapbonam u cuoporapbonam Hampus,
kapbonam u ocham karoyus, Henzon, memanoi
U IMAnoN, CIOACHBIC IPUPLL,  HCUPBL,  MbLId,
Monocaxapudel (enioko3a), oucaxapuost
(caxaposa), noaucaxapuost (kpaxman u
Yeunionosa),  AaHuIuH,  AMUHOKUCIOMbL,  Oenxy,
Hﬂ‘h:l’{.'ﬁ'??'?()’r.‘.’:‘ﬂble W cuHmemuyecKue GoNoKHd,
K(Iy‘:’}:‘{\iﬂ, rl-‘:acm.uaccm._ =

SHNENNN

<

Texywyuit koHmponw:
camocmosmenbHele pabomel;
Jabopamopnbvie u npakxmudecKue 3anamus.
yemuwiil onpoc
NUCOMEHHBIU ONPOC
mecmuposanie

Ipomesicymounsiii Konmpoas na:
oughghepenyuposarnom zaueme




