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Pabouas mnporpamma y4yeOHOW IUCHMIUIMHBI pa3paboTaHa B cooTBeTcTBHH ¢ DenepanbHbIM
CTaHJAPTOM CpEIHEro oO0IIero oopa3oBaHus, yTBepxkAeHHBIM [Ipukazom MunoOpuayku Poccuu ot
17 mas 2012 1. N 413 (¢ U3MEHEHHUSIMH M JONOJIHEHUSAMH), IPUMEPHON MPOTPaMMOM JAUCIUIUINHBI
«EctecTBo3HaHME» U1 NPOQECCHOHATIBHBIX 00Pa30BaTENIbHBIX OpraHU3allid, PEeKOMEHJOBAHHON
OI'AY «®PUPO» Ilpotokon Ne 3 or 21 wmrons 2015 r.), wu Ha ocHoBe DenepanbHOroO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa CPEAHEro Npo(ecCHOHANBHOIO 00pa30BaHUS,
yrBepxkaeHHoro IIpukazom Muno6puayku Poccun ot 13.08.2014r. Ne 998 no cnenuanbHOCTH

| 44.02.03 | | Ileraroruka 10moJTHUTEJIbHOr0 00pa30BaHUS
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1. OBIIAS XAPAKTEPUCTUKA ITPOI'PAMMBI YUYEBHOM JUCIHHUIIIUHBI
EcrecTBO3HAaHHE

1.1. ObaacTs npuMeHeHus1 padoyeil NPOorpaMMsbl y4eOHOM JUCHUTIIHHBI

Pabouas nporpamMma y4eOHOW NIWCIUIUTUHBI SBISETCS YaCThIO MPOTPaMMBlI TOATOTOBKU
CIELUAIMCTOB CPEIHErO 3BEHA

0 CIIELUATBHOCTH | 44.02.03 | | Henarornxa nomoanuTeILHOr0 06pa30OBAHMS
[xon] [HauMeHOBaHHe CNIENHATBHOCTH, NPO(ecCHH MOJIHOCTHIO]
YKPYIIHEHHOM IPYIIIBI CIIEHUAIBHOCTEN 44.00.00 OOpa3oBaHue U TEIAroruvyeckKue
HayKH

1.2 MecTo y4eOHOH JUCUMINVIMHBI B CTPYKTYpe TMPOrpaMMbl MOATOTOBKH
CNEIHAINCTOB CPeIHEro 3BeHa
Jannast yueOHasi AMCUUILIMHA BXOAUT:

B 00s13aTenbHYI0 YacTh 1ukiI0B [TIICC3 O061meo0pa3zoBaTeIbHBIN UK

B BapuaTUBHYIO yacTh nukiioB IIIICC3

1.3. Heab 1 nu1aHupyemblie pe3yJabTaThl 0CBOEHHUSI TUCHUIIJIMHBI:

Copep:xkaHue NpPOorpaMMbl HANMPAaBJIEHO HA TOCTHKEHHE CJIeTYIOIMX eJIei:
- OCBOGHHE 3HAHMA O COBPEMEHHOH eCTECTBEHHO-HAyYHOW KapTHHE MHpa U METoJax
CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C HaH6onee BaXXHbIMU UACAMHU U JOCTUKCHUAMHU CCTCCTBO3HAHUA,
OKa3aBIIMMH OIPEEIISIONICe BIUSHNAEC Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,
- OBJIAJCHUC YMCHHUAMU MMPUMCHATH MOJIYYCHHBIC 3HAHUA  JJIA O6’b$ICHeHI/I$I SIBJICHUU
OKPYKAIOIIET0 MHpa, BOCHPUATHS WH(GOPMAIMKA E€CTECTBEHHO-HAYYHOTO M MPOQec-CHOHATBHO
3HAYMMOTO COJICPYKAHHMSI, PA3BUTHE WHTEIUICKTYaJbHBIX, TBOPUYECKUX CITIOCOOHOCTEH M KPUTHUECKOTO
MBIIIJICHUSA B XOAC MNPOBCIACHUA HpOCTGﬁH.IHX HCCHC-I[OBaHHﬁ, aHaJin3a HBHGHHﬁ, BOCIIpHUATUA U
UHTEPIPETAINN €CTECTBCHHO-HAyYHOU MH(OPMAIINH;
- BOCIIMTAHHUC YGG)K,Z[CHHOCTI/I B BO3MOKHOCTH ITO3HAHHS 3aKOHHOU mpupoabl U UC-IIOJIb30BAHUA
I[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK JJIA Pa3BUTHA HUBUIIN3AllUU U MMO-BBIIICHHUA KaU4CCTBA JKU3HU,
- NPUMEHEHHE ©CTECTBEHHO-HAYYHBIX 3HAHWH B MNPO(ECCHOHAILHOW JEATETBHOCTH |
MOBCEHEBHOM JKM3HM JUIS  OOECIeYeHUs OE30MacHOCTH JKU3HEICATEIBHOCTH, T'PaMOT-HOTO
UCIIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTMH; OXPaHbl 310POBbs, OKPYKAIOIIEH CPEebl

OcBoenue cojaepxanusi y4eOHON IUCHUILIMHBI 00€CIIeUMBAET JOCTHIKEHHUE OO0YydJaroIUMCs
CIIEYIOIIUX Pe3yIbTaTOB:
A0 T X . e,
1. YCTOWYUBBIA MHTEPEC K UCTOPHH U JAOCTIKEHHSIM B O0JIACTH €CTECTBEHHBIX HAaYK, YYBCTBO
TOPJIOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKHU;
2. | TOTOBHOCTh K TPOJODKEHHMIO OOpa30BAHMS, MOBBINICHHIO KBAMM()MKAIMK B H3-OpaHHOM |
| MpoheCCHOHATBHON JIEATEIIBHOCTH C HWCIOJIB30BAaHUEM 3HAHWNW B O0JACTH €CTECTBEHHBIX !
O6’beKTI/IBHOG OCO3HAHHUEC 3HAYUMOCTHU KOMHGTGHI_II/Iﬁ B O6J'IaCTI/I CCTCCTBCHHBIX HAYK IJId
YeIoBeKa W OOIIECTBa, YMEHHE HCIIOIb30BAaTh TEXHOJOTMYECKHE IOCTIDKEHHsI B 00IacTH
(bHSI/IKI/I, XHUMHU, 6HOJIOI‘I/II/I JJIs1 ITIOBBIINICHU S COGCTBGHHOFO HWHTCJUICKTYAJIbHOI'O PAa3BUTHUA B
BBIOpPAHHON MPOGECCHOHATHHON IEATETLHOCTH;
YMCHUC MMPOAHATIU3UPOBATE TCXHOI'CHHBIC IMOCJIICACTBUA IJIA Opr)KaIOH_[eﬁ Cpcanl, GBITOBOﬁ )41
MIPOU3BOJICTBEHHOH IESATEILHOCTH YEIOBEKA;



MeTran
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2.

1.

: TOTOBHOCTH CaMOCTOSATCIBHO ,Z[O6I:IB3_TB HOBBIC OJIA CG6$I CCTCCTBCHHO-HAYYHBIC 3HAHUSA C
HCTIONL30BAHHMEM JIIA ITOTO JIOCTYNHBIX MCTOYHMKOB MHGOpMaiM;
i YMCHUC YIIPABJIATH CBOCH MO3HABaTEIbHOMU ACATCIIbHOCTBIO, IPOBOJAUTE CAMOOILICHKY YPOBHS
! COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHSI;

YMCHUC BBICTpAaUBATh KOHCTPYKTHUBHBIC B3aUMOOTHOMICHUA B KOMAH/IC MO PCIICHUIO O6H_II/IX
3a7a4 B 00JIACTH €CTECTBO3HAHMS,

M e TH b .
| OBJIaJIcHHEe YMEHUSIMH W HABBIKAMH PA3JIMYHBIX BHUJOB TIO3HABATEILHOW JEATEIEHOCTH JUIS
| M3YUCHNS PA3HBIX CTOPOH OKPYXKAIOIIETO €CTCCTBCHHOTO MUpA;
MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUs (HAOIIOACHUS, HAyYHOT'O JKCIIEPHUMEHTA) IS
HU3YUCHUS pa3JIMYHBIX CTOPOH eCTeCTBeHHO-HaYQHOﬁ KapTUHBI MUPA, C KOTOPBIMHU BO3HUKACT
HEOOXOMMOCTh CTAIKUBATHCA B PO eCcCHOHATBHOM cdepe;

YMCHUC OMPCACIIATL LCIIN U 3ala4u ACATCIIbHOCTH, BBI6I/IpaTI: cpeacTBa ajid UX OOCTHIKCHUA
B

EYMCHI/IC HCIIOJIB30BATh PA3JIMYHBIC MHNCTOYHHKU I IIOJYUCHUA eCTeCTBeHHO-HaquOﬁ
E I/IH(bOpMaI_[I/II/I U OLCHHUBATL €€ ANOCTOBCPHOCTL JIA AOCTHUIKCHUSA ITOCTABJICHHBIX neiaed u

c(hOPMHUPOBAHHOCTh TIPEACTABICHUA O IEIOCTHOM COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTUHE MHUpa, IPUPOJIE KaK eIUHON IEIOCTHONH CHCTEME, B3aMMOCBSI3U YEJIOBEKA, TPUPOIBI
1 001ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBI X MaciTadax BceeneHHoi;

BJIAACHUEC 3HAHUAMHU O HaH60nee BAXXHBIX OTKPBITUAX W HOOCTHIKCHUAX B 06HaCTI/I

ieCTeCTBOSHaHI/IH, IIOBJIMABIINX Ha 3SBOJJIOIHIO HpCI[CTaBJ'IeHI/Iﬁ O HIpupoac, Ha pPasBUTHUC

TEXHUKHU U TEXHOJIOTHI;
C(OPMHPOBAHHOCTh YMEHHUSl IPUMEHATh €CTECTBEHHO-HAy4HbIE 3HAHUA U1 OOBSICHEHUS
OKpPYXAaIOIIMX  SBJIECHUI,  COXpaHEHHMs  3[0pOBbs,  oOecreueHHss  OE30IaCHOCTH
KHU3HEICATCIBHOCTH, OepeKHOro OTHOIICHHUS K IIPUPOJE, palMOHaIbHOTO
IIPUPOJIOTIONB30BAHUS, @ TAKXKE BHITIOJIHEHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;
| chOpMHPOBAHHOCTH TIPEJCTABICHUI O HAYYHOM METOJE IO3HAHHS MPUPOIBI M CPENCTBAX
| U3y4eHUs1 MeraMupa, MakpoMyupa 1 MUKPOMHUpA; BIIaJIEHUE IPUEMAaMU €CTECTBEHHO-HAYYHBIX
| HAOJII0IEHMI, OTIBITOB, MCCIIEJOBAHMI U OLIEHKH IOCTOBEPHOCTH MOIYYEHHBIX PE3YJIbTAaTOB;
BJIa/ICHUE TMOHATUHHBIM aNlapaTOM E€CTECTBEHHBIX HAayK, MO3BOJIAIOIIMM IO3HAaBaTb MUD,
y4acTBOBAaTh B AMCKYCCHAX II0 €CTECTBCHHO-HAYYHBIM BOIPOCAM, MCIIOJIB30BATH Pa3IMYHBIC
MCTOYHUKHM MH(OpMAIUK JJIs1 TOJTOTOBKH COOCTBEHHBIX PabOT, KPUTUUECKH OTHOCHTHCS K
_coodmernsav CMU, copepkanmy HayqHyro uHGopmamio;
C()OPMHUPOBAHHOCTh YMEHHI MOHMMAaTh 3HAYMMOCTb €CTECTBEHHO-HAYYHOIO 3HAHUSA IS
KaX/I0TO YeJIOBEKa HE3aBUCHMO OT €ro Mpo(ecCHOHATBHOMN NeATeIbHOCTH, pa3iinyaTh (PaKkThl
U OLICHKH, CPABHUBATh OLICHOYHBIE BBIBOJBI, BUAETH UX CBA3b C KPUTEPUSAMH OLICHOK U CBS3b
KPUTEPUEB C OIPEIEICHHON CUCTEMOM LICHHOCTEH

1.4. PexomeHayemMoe KOJHMYECTBO YacoOB Ha OCBOECHHMe MporpaMmbl Yy4yeOHOM
AUCUMILIUHBI:

MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaronerocs 108 | yacos, B TOM 4ucie:
00s3aTeNbHOM ayIUTOPHOM yueOHOM Harpy3Ku 00yJaromerocs 108 | 4acoB,




2. CTPYKTYPA ¥ COJEPKAHUE YYEFHOM JJUCIUATIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Ne Bun yueOHo# padoThbI Oo0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 108
Oobs13aTe/IbHbIE aAyTUTOPHBIE YUueOHasi HATPy3Ka (BCEro) 108
B TOM YHUCJIE:
71ab0paTOPHBIE 3aHATHS 6
IIPAKTUYECKUE 3aHATUS 27
W3 HUX KOHTPOJIbHBIC PAOOTHI 2

WHnuBuayanpHBIA TPOEKT (€CITU MPEeTyCMOTPEHO)

HroroBas arrectauusi B popme ougpepenyuposarnroo 3auema




2.2. TemaTn4yecKMi IJIAH U CoJlepPKaAHNE Y4eOHOM M CIUNINHbBI

EcrecrBo3HaHue: pusnka

HaumenoBanne Coaeprxanue y4eOHOro MaTepuaJia u (pOpMbI OPraHU3aI UM AeATEJIHLHOCTH 00y4AI0IHXCS O0bem yacoB YpoBenn
pa3/1esioB U TeM. OCBOEHH
Pe3yabTaThl 00yueHus
(NeNe JIP, MIIP, ITP)
1 2 3 4
1 cemecTp 164 10/6
BBengenue 1/0 1
Jq, J2J13 M 1,M | Coxepxanue yueOHOro Marepuania
4,111,IT4.T15,116. ®usuka — (GyHIaMEHTAIbHASA HAyKa O IPUPOJIE. ECTECTBEHHO-HAYYHBII METO/I TO3HAHUS, €TO 1
BO3MOKHOCTH Y TPaHMIIBI MPUMEHUMOCTH. EMWHCTBO 3aKOHOB MPHUPOJIBI M COCTaBa BEIIECTBA BO
Bcenennoii. OTKpeITHS B ()U3MKE — OCHOBA MPOTrpecca B TEXHUKE M TEXHOJIOTUU IPOU3BO/ICTRA.
Pazpean 1. Mexanunka 5/3
Tema 1.1. KunemaTuka 2/0
J1,J12.J13 M 1M Conepxanue yueOHOTO MaTepHraia
4,1T1,114.115,116. 1 | Mexanuueckoe apmwkenue. Cucrema orcuera. TpaeKTOPHs ABMKEHUS. 2 1,2
IIyte. llepememenue. PaBHOMepHOE mpsMonmHEHHOE ABMKEHHE. CKOpOcTh. OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBMKCHHUS. 3aKOH CIOKEHHUS CKOpocTeil. MTHOBEHHasi CKOpPOCTb. PaBHOycKOpeHHOE
npsiIMOJIMHEHOE ABIKeHue. Y ckopenue. CBoOoIHOE aJeHHE Tel.
Tema 1.2. JInnamuka 1/0
J1, 12 J3M I.M ConeprxkaHre yaeOHOTO MaTepraa
4 IT1,114.115,116. 1 | Macca u cuna. B3aumoneiictBue Ten. 3akoHbl AuMHAMHKU. CHUIbl B IpuUpoje. 3aKOH BCEMHUPHOTO 1 1,2
TATOTEHUS
Tema 1.3. 3aKoH cOXpaHeHUsI B MeXaHHKe 2/3
J1, 12 J3M I.M ConeprxkaHre yaeOHOTO MaTepraa
4,111,114.115,116. 1 | Umnynsc Tenma. 3akoH COXpaHEHHUs WMIynbca. PeakTnBHOE nABMKeHUEe. MexaHudeckash paborta. 2
MommHocTe. Mexanunueckas sHeprus. Kunerwueckas sHeprus. Kunermdeckas sHeprust U paboTa.
[loTennnanpHas »HEPrWsi B TPABUTALMOHHOM IIOJIe. 3aKOH COXPAHEHWS TIONHONW MEXaHHYeCKOH
SHEPTHUH.
[pakTuyeckue 3aHATHSL 1.Pemmenne 3ama4 mo kuHemMatuke. PerreHve 3aiad 1Mo JHHAMUKE. 1
2.MccrenoBanue 3aBUCUMOCTH CHITBI TPEHHUS OT Beca Tela. 2
Paznen 2. OCHOBBI MOJIEKYJISIPHO# (PU3MKH U TEPMOTUHAMUKHU 4/3
Tema 2.1. MouJgexyasipaas pusnka 2/0
Coneprxkanre yaeOHOTO MaTepraa
1 | ATomucTHYECKas TEOpUsl CTPOCHUS BemlecTBa. HaONIOMEHUS M OMBITHI, TIOATBEPKIAIONIUE ATOMHO- 2 1,2

JI1, J12.J13, JIS,J16,
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M1,M2, M3,M
4,111,T12,T14.115,16.

MOJIEKYJIIPHOE CTPOCHHE BelllecTBa. Macchl M pa3Mepbl  MOJIEKyd. TerioBoe IBUKEHUE YaCTHIL
BelecTBa. bpoyHoBckoe aBmxkeHue. MaeansHeiil ra3. TemmnepaTypa Kak Mepa cpeHel KHHETHYECKOU
SHEPrUM 4YacTUll. YPaBHEHHE COCTOSIHHUA HAealbHOro rasza. Mopenb xkujakocTtd. [loBepXHOCTHOE
HaTsHKCHHE U cMaunBaHue. Kpucrammnieckne n aMop@HBIE BEleCTRa.

Tema 2.1. Tepmognnammuka 1/3
ConeprxkaHre yaeOHOTO MaTepraa
JI1, J12.J13, JIS,J16, 1 | Buytpennss sneprus. Pabora u TemmooTaaya Kak crmocoObl M3MEeHEeHHUs] BHYTpeHHel sHeprun. [lepsorit 1
MI1,M2, M3.M 3aKOH TEPMOAWHAMUKHU. TemnoBble MalIMHbI U UX IPUMEHEHUE
4 111,112,114 .115,I16. [IpakTuueckue 3aHATUS 1. Pemienue 3a1ay ypaBHEHUE COCTOSIHUE UACABHOTO Ta3a 1
2. Pemrenne 3amad mo TeMe TepMOIUHAMUKA 1
KonTtponbHbie paboT Mexanuka 1 MonekyssipHast pu3nka 1
2 cemectp 14 4 12/2
Paznen 3. OCHOBBI NIEKTPOAUHAMHUKH 31
Tema 3.1. DJIeKTPOCTATHKA. 1/0
JI1, JI2.JI3 M 1,M3,M ConeprkaHre yaeOHOTO MaTepraa
4,IT1,112,114.115,116. 1 | B3aumopeiicTBue 3apspKEHHBIX Tel. OJNEKTPUUYECKUH 3apsA. 3aKOH COXPAHEHMs JIEKTPUYECKOTO 1 1,2
3apsiaa. 3akoH KysnoHa. DleKTpocTaTHUecKoe T0Jie, €r0 OCHOBHBIE XaPaKTEPUCTHUKHU U CBSI3b MEXKIY
HUMH.
Tema 3.2. IlocTOsIHHBIH TOK. 1/0
J, JI12.J13 M 1, M3.M ConepxaHue yueOHOTO MaTepraa
4,111,112,114.115,116. 2 | IlocTossHHBIN 3nekTpuueckuil Tok. Cuina ToKa, HamlpshKEHHE, DJIEKTPUYECKOE CONMPOTHUBIIEHHE. 3aKOH 1 1,2
Owma 17151 y9acTKa IeKTPUIECKOH IIeTIH.
Tema 3.3. MarHuTHoe noJe. 1/1
J, JI12.J13 M 1, M3.M ConepxaHue yueOHOTO MaTepraa
4,111,112,114.115,116. 3 | MarnutHoe mosie ¥ €ro OCHOBHBIE XapaKTEPUCTUKHU. J[eHiCTBHE MAarHUTHOTO MOJS Ha NMPOBOJHHK C 0,5 1,2
TOKOM. 3aKOH AMITIepa. DJIeKTPOABUTATENb. SIBIICHNE DJICKTPOMArHUTHON WHIYKITHH.
IIpakTrueckue 3aHATUS Pemenue 3amau Ha 3akoH OMa HaxoxaeHre paOoThl 1 MOIITHOCTH TOKA. 1
KontponbHbie paboTh OCHOBBI 3JIEKTPOAMHAMUKH 0,5 1
Pa3znen 4. Kosie0aHus 1 BOJIHBI 3/0
Tema 4.1. Mexann4yeckne KoJieOaHUus ¥ BOJIHBI. 1/0
JI1, JI2.JI3 M 1,M3,M ConeprkaHre yaeOHOTO MaTepraa
4,IT1,112,114.115,116. 1 | CBoGonuble KoneGanus. Ilepuon, 4YacToTa M aMIUIUTyAa KojieGaHuii. I'apMoHMYECKHE KONeOaHMS. 1 1,2
MexaHnueckie BOJTHBI M UX BUABL. 3BYKOBBIC BOJIHBL. YJIBTPa3BYKOBBIC BOJIHBI. YJBTPa3BYK M €ro
WCTIOJIb30BaHNE B MEAMIINHE H TEXHHKE.
Tema 4.2. J1eKTPOMATHUTHBbIE KOJIe0aHUsI U BOJIHBI. 1/0

J1,J12.J13 M 1,M3.M
4,111,112,T14.115,116.

Copeprxkanrue yaeOHOTO MaTepraa

1 ‘ CBO6OI[HI>IG QJICKTPOMArHUTHBIC koneOanus. KonebatenbHbIH KOHTYD. BHGKTPOMEIFHI/ITHOG IoJIec.
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| BHCKTPOMS.FHI/ITHBIC BOJIHEI. CKOpOCTB QJICKTPOMAIrHUTHBIX BOJIH.

Tema 4.3. CBeTOBbBIE BOJIHBI. 1/0
J, JI12.J13 M 1, M3.M Conepxanue yueOHOTO MaTepHraia
4,IT1,112,114.115,116. 1 | Pa3zBuTue npeacTaBIeHU o MPUPOJIE CBETA. 3AKOHBI OTPAXKEHHA U TIPEIOMIICHUS cBeTa. JIMH3BI. 1
dopmyJia TOHKOM JIMH3BI.
Paznen 5. Jj1eMeHThbI KBAHTOBO# (pu3nKu 3/0
Tema 5.1. KBanToBbIe cBOIiCTBA CBeTa 1/0
JI1, J12.J13, JI5,J16, ConeprkaHre yaeOHOTO MaTepraa
MI1,M2, M3.M 1 | KBanroBas runoresa [Inanka. ®oTtosnextpudeckuii 3 HexT. 1 1,2
4,111,112, 114.115,116.
Tema 5.2. du3uka aToma. 1/0
JI1, J12.J13, JI5,J16, ConeprxkaHre yaeOHOTO MaTepraa
MI1,M2, M3.M 1 | Mognenu ctpoenus atoma. OnbitT Pezepdopaa. 1 1,2
4,111,112, 114.115,116.
Tema 5.3. Du3nKa aTOMHOT0 SIAPA M J1eMEHTAPHBIX YaCTHII. 1/0
JI1, J12.J13, JI5,J16, ConeprkaHre yaeOHOTO MaTepraa
MI1,M2, M3.M 1 | CoctaB u ctpoenue aroMHoro sanapa. PannoaktuBHOCTh. PannoakTuBHBIC U3TYUYEHUSI U UX BO3ACHCTBUE 1
4,111,112,114.115,116. Ha KUBBIC OPTAHU3MBI.
Paznex 6. Bcesiennas u ee IBOJIIOLMSA 2/0
Tema 6.1. Ctpoenue u pa3putue BeceneHnoii.
JI, JI12.J13 M 1, M3.M Conepxanue yueOHOTO MaTepraia
4,IT1,112,114.115,116. 1 | Mogens pactmpsioweiics BeenenHoi. 1
Tema 6.2. IIpoucxo:xnenue CoaHeYHOH CUCTEMBI.
JI1, JI2.JI3 M 1,M3,M ConeprkaHre yaeOHOTO MaTepraa
4,I11,I12,114.115,116. 1 ‘ CoBpemenHas (pu3nUecKas KapTHHA MUPA. 1
JAuddepeHunpoBaHHbIN 3a4eT 1/0
Bcero 3a 010k «@u3nKa 22/8

I[IpumepHas TeMATHKA NPOEKTOB:

1) Ucnons30BaHre 3aKOHOB MEXAHUKH ISl OOBSICHEHNUS IBUYKEHUSI HEOECHBIX TEIl M JUIsl pa3BUTHSI KOCMOHABTHKH.
2) 3aK0oH COXpaHCHHS UMITYJIbCa M PEaKTHBHOE IBIKEHUE.

3) SIBneHue WHEPLUH, €TO MOJIOKHUTEIIFHOE U OTPHLIATEILHOE 3HAYCHNE B TEXHUKE U Ha TPAHCTIOPTE

4)TerutoBbIC MBUTATEH W OXpaHa OKPYXKAIOIMICH CPEIIBI.

5) PaznuaHbie BUABI AIEKTPOMArHATHBIX M3IYYeHUH U UX MIPAKTHYECKOe MPUMEHEHHE.

6) SnepHas sHEpreTuka.

7) BnusiHrEe HOHU3NPYIOIIEN paJualii Ha )KUBbIE OpPTaHU3MBI.

8) Jlazepsl B MEIUITHHE.

9) Ilepenada dIEKTPOIHEPTHUH Ha OOJIBIINE PACCTOSTHIS.




10) BoxHoBBIE CBOMCTBA CBETE.
1 1)I[Ipupona mupaxa.
12)ConHedHas cucTema.

EcrecrBo3nanue: buoJsorus

HaMMCHOBAHHUEC AUCIMITIINHBI

Howmep pa3nenos, Tem. Pe3yabTaTsl HauMeHoBaHue pa3iesioB U TeM. O0beM yacoB YpoBennb
o0y4eHus1 Copaeprxanue yueOHOro MaTepuasa U (popMbI OPraHU3AIUH AeATEIbHOCTH 00yYaIOIIUXCH 0CBOEHMA
(NeNe JIP, MIIP, ITP) Teop./IPaKT.
1 2 3 4
1 cemecTp
BBenenue 1
Copepxanne yueOHOTO MaTepuana
JIP-1,2,3 OO0BeKT M3ydeHUs OHOJIOTHH — JKHMBas pupoaa. [Ipu3Haku )KUBBIX OPTaHU3MOB. 1 1
MIIP-1,2,4 MHoroo06pasue >KUBBIX OpraHU3MOB. Y POBHEBasi OpraHU3alMs )KUBOH MPUPOABI X IBOTIOLIHUSI.
I1P-1,2,3 MerToap! mo3HaHus KUBOU npuposl. [Ipenmer nzyuenns odobmaromero Kypca buomnorus,
IIeNIH 1 3372491 Kypca.
Paznean 1. Knerka. UHaAuBHAYaIbHOE PA3BUTHE OPTaHU3MOB 6/3
Tema 1.1. Y4enune o kieTke 31
JIP-3,4 CopeprxaHue yueOHOI0 MaTepuaia
MIIP-5,6 1 Kietka — anemMeHTapHas )KWBasi CUCTEMa U OCHOBHAS CTPYKTYpPHO-(DYHKIIMOHAThHAS 1 1
I1P-2 €IMHUIIA BCEX JKUBBIX OPTaHU3MOB. Kpamxas ucmopus uzyuenus Kiemxu.
XuMudeckasi opraHuzanus KieTkd. OpraHudecKkne ¥ HEOpPTaHWYeCKHe BellecTBa
KJIETKW U JKUBBIX OpraHW3MOB. benku, yrieBoapl, TUIUAbI, HyKJICHHOBBIE KHCIOTHI M UX
POJIb B KIIETKE.
2 | Crpoenne u pynkunu xinetku. [IpokaproTinaeckne M 3yKapuOTHYECKHE KIETKH. Bupycsl 1 1
KaK HekJeToyHas (opMma >KM3HM U UX 3HaueHHe. boppOa ¢ BUpYCHBIMH 3a00JI€BaHHSIMU
(CITNJ] u ap.) LHurormnazma u kimetounas MeMOpada. OpraHouIb! KIICTKH.
3 Knetku u ux pa3HOOOpaszue B MHOTOKJIETOUYHOM opraHusme. /Jupgepenyuposka 1 1
xkremoxk. KileTounast Teopusi CTpOCHUS! OPraHU3MOB.
JKu3HeHHBIH UMK KIeTKH. MUTO3.
[IpakTudeckue 3anaTus 1 IIpakTHyeckast padora Ne 1.
[IpuroroBieHne u ONUCaHWE MHKPOIPENAPATOB KIIETOK 1 12

paznuuHBIX  opraHu3MoB. (CpaBHeHHE KIIETOK

pacTeHuH U )KMBOTHBIX, TPHOOB, OaKTepHid.

CTpOCHUS
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Tema 1.2. Oprannsm. PasMHoOKeHNe M HHANBHAYAJTbHOE Pa3BUTHE OPTaHN3MOB 2/2
JIP-3,4 Conepxanue yueOHOro MaTepuana
MIIP-5,6 1 Opraams3m — enuHOE Teioe. MHorooOpas3ue opraHu3MoB. PasMHOKeHNE — BaKHEHIIIEee 1 1
I1P-2,5 CBOMCTBO KMBBIX opranu3mMoB. ITonoBoe u 6ecronoe pasMHokeHne. Meiio3. O6paszoBaHue
MTOJIOBBIX KJIETOK U OTUIOIOTBOPEHHE.
2 WunuBuayanbHOe pa3BUTHE OpTraHW3Ma. OMOpPHOHANBHBIA ATall  OHTOTEHE3a. 1 1
OcCHOBHBIE CTaguH SMOPHOHAIBLHOTO pa3BUTUA. Opeanocenes. Ilocmambpuonanvroe
passumue.
ITpaxTryeckue 3aHATUSA 1. BeisBieHHE | ONKMCAHUE MPU3HAKOB CXOACTBA
2-3 3apOABIIIEH YeI0BEeKa M IPYTUX MMO3BOHOTHBIX KaK
JTIOKA3aTeNIbCTBO UX 3BOIOIMOHHOTO POACTRA. 5 12
2.  AHamu3 W OLCHKA MMOCIIEICTBHIIA BIMSHUS alTKOTOJS, ’
HUKOTHHA, HAPKOTHYECKHX BEIECTB HA Pa3BUTHE
3apoJIbIllia YeJ0BeKa
Pasnean 2. IBOJIIOLIMOHHOE yYeHHe 5/3
Tema 2.1. IBOJIOIHOHHOE YUCHHE 3/2
JIP-3,4 Coneprxkanne yaeOHOTO MaTepraia
MIIP-5,6 1 Uctopus pa3Butus 5BoMOMMOHHBIX uaed. 3Hauenue padot K. Jlunnes, XK.b. Jlamapka 1 1
I1P-2,5 B Pa3BUTHH SBOJIIOLIMOHHBIX UACH B OMOjI0rkK. DBomonnoHHoe yaenue Y. Jlapeuna.
2 | EcrectBenHbIit 0TOOp. PoIb 3BOMOIMOHHOTO Y4eHUs B GOPMUPOBAHUHN COBPEMEHHON 1 1
€CTeCTBEHHOHAYYHOU KapTUHBI MUpa. JBmKyIue cruibl 3BOONH. CHHTETHYECKas
Teopus 3BoIIOIMH. MukposBodous. CoBpeMeHHbIE TPEACTAaBICHHS O BUI000Pa30BaHUHU
(C.C. YerBepukos, U.U. llImankrayszen). Makpossouronus. J[oka3areiabcTBa SBOIONNY.
Coxpanenue 6u0102U1eCKO20 MHO2000pA3US KAK OCHOBbL YCMOUYUBOCcmu ouocgepvt u
NPO2PeCcCUBHO20 ee pa38Umusl.
3 | Konuenmus Buaa, ero kpurepuu. [lomynsnms — CTpyKTypHast €AMHULA BUAA U SBOJIOLHH. 1 1
[Ipuunnel BeiMupanus BuA0B. OCHOBHBIE HapaBJICHHS HBOITIOLMOHHOTO Iporpecca.
bronornyeckuit mporpecc U OMOJOTHIECKUN perpecc.
IIpakTrueckue 3aHATHS 1.0Ommmcanme ocobeli 0MHOTO BHUA IO MOP(OIOTHIECKOMY 2 2
4-5 | xpurepuro.
2.IlpucnocoOnenue opraHu3MOB K Pa3HbIM CpeaaM OOUTaHHS
(K BOIHOM, HA3eMHO-BO3YIITHOM, ITOYBECHHOM ).
Tema 2.2. HcTopusi pa3BuTHSA JKU3HU HA 3eMJle 2/1
JIP-3,4 Conepxanue yueOHOro MaTepuana
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MIIP-3,4 1 | I'unote3sl nporcxokaeHus xKu3HU. KpaTkas uctopus pa3BUTHS OpraHUYECKOr0 MUpa. 1
I1P-2,3,5 YcnokHeHHE KUBBIX OPraHU3MOB Ha 3eMIIe B ITPOIIECCE IBOTIOINH.
2 | CoBpeMeHHBIE TUTIOTE3HI O TIPOUCXOXKACHNN YeToBeKa. JlokasaTreapcTBa poacTBa 1
YeJIOBEKa C MIICKOTIUTAIONIUMHY KUBOTHBIME. DBOIOIHS YelIOBeKa. EMUHCTBO
MIPOUCXOXKICHUS YEJIOBEYECKHUX Pac.
IIpakTudeckue 3anarust 6 AHanu3 M OLEHKa Pa3IMYHBIX TUIIOTE3 TIPOUCXOKACHUS KUZHU 1
Y 9eJIOBEeKa
Hroro 3a 1 cemectp 12/6
2 cemecTp
Paznean 3. OCHOBBI FTeHETUKH U CeJIeKIIUN 5/4
Tema 3.1. OcHOBHBbIE OHAATHS T€HETUKH 3/4
JIP-4,5,6 CopeprxaHue yueOHOIo MaTepuaia
MIIP-1,7 1 l'enetnka — Hayka O 3aKOHOMEPHOCTSX HACJCJICTBEHHOCTH M W3MCHYHBOCTH 1
IP-3,4 opranusmoB. I.MeH/ie/lb — OCHOBONOJOKHUK TeHETUKH. | eHeTHuecKass TEPMUHOIOTUS
CHMBOJIMKA. 3aKOHBI TEHETHWKH, ycTaHOBIICHHbIE [. MeHmenem. MoHorHOpHIHOE U
JTUTHOPHUIHOE CKpEIBaHue XPOMOCOMHAsS TEOPHUS HACIEICTBEHHOCTH. B3aumoodeiicmaue
2€HO8.
2 |I'enermka mona. Cyeniennoe ¢ nojiom Hacieoosarue. 3HAUCHUE TEHETUKH JUIS CeNICKIUU H 1
MenuiuHbl. HacnencTBeHHbIe 00JIe3HN YelIOBEKa, X TPUYHHBI U MPODUIAKTHKA.
3. | 3akoHOMEpHOCTH M3MEHYMBOCTH. HaciencTBeHHas Wi TeHOTUITYECKas U3MEHYUBOCTD. 1
MonndrkannoHHast U3MEHIHBOCTb.
IIpakTrueckue 3aHATHS 1.CocTaBieHre TIPOCTEHIIMX CXEM MOHOTHOPHIHOTO W 2
7-8 JTUTHOPHUTHOTO CKPEIUBaHUSI.
2. Pemenne reHeTHYecKHMX 3amad. AHanmu3 (HEHOTHITUYECKON 2
W3MEHYHBOCTH.
Tema 3.2. OcHOBBI ceJIeKIHHM U OHMOTEXHOJI0THH 2/
JIP-4,5,6 Conepxanue yueOHOro MaTepuana
MIIP-1,7 1 leHeTMKa — TeOpeTHYecKas OCHOBA CeleKiuu. OOMAlIHWBAHUE JKMBOTHBIX H 1
I1P-3,4 BbIpalllMBaHUE KYJIbTYPHBIX DPACTEHHWA — HaYaJlbHbIE B3Tanbl cenekiuuu. Yuenue H.H.
BasuiioBa o 1ieHTpax MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHU.
OCHOBHBIE METOJIbI CEJICKIINN: THOPUIU3AIHS U HCKYCCTBEHHBIN 0T00p. OCHOBHEIC
JIOCTHKEHHS COBPEMEHHON CeNIeKIINU KyJIbTYPHBIX PACTEHUH, TOMAITHIX )KUBOTHBIX U
MHKPOOPTaHU3MOB.
2 | buoTrexHoNOTHSA, €€ JOCTMIKCHUS U TIEPCIICKTUBBI PA3BUTHA. DMuyecKue acnekmol 1
HeKomopwix docmudiceHull 8 buomexuonoz2uu. Knonuposanue scugomuuix (npodnemol
KIOHUPOBAHUS Yel08EKA).
Paznen 4. B3anMooTHOIIEHHS OPraHN3Ma M CpeAbl 5/6
Tema 4.1. OCHOBBI 3K0JIOTHH. JKOCHCTEMBI. 3/4
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JIP-2,3,6,7.8 Copepxanre yueOHOTO MaTepuana

MIIP-1,5,7 1 | DKoJIOrus — HayKa O B3aMMOOTHOIIEHHAX OPraHU3MOB MEXIy COOOM U OKPYKArOMIEH
I1P-3.4,5 cpeioit. Dxonoruueckue (GaKTOPLI, UX 3HAUEHUE B KU3HU OPraHU3MOB. DKOIOTHYECKUEe
cucTeMbl. BU1oBas ¥ IPOCTPAHCTBEHHAS CTPYKTYPa SKOCHCTEM.

2 | IlumeBsie cBSA3U, KPYTOBOPOT BEIIECTB M MPEBPAIICHNE SHEPTUN B SKOCUCTEMAX.
MexBUIOBBIE B3aNMOOTHOIIIEHUS B 9KOCUCTEME: KOHKYPEHIIHSI, CHMOHO03, XUIITHUYECTBO,
napasuTusM. lpuuunsl ycmouuusocmu u cmenst skocucmem. Cykyeccuu.

3 | UckyccTBeHHBIE COOOMIECTBA — ATPOIKOCHUCTEMBI U YPOOIKOCHCTEMBL. 1 1
IIpakTrueckue 3aHATHS 1. CoctaBieHHe CXeM Tepeaadl BEIIECTB W DHEPTUU 10 2 2
9-10 [EMsIM TATaHUS B TPHPOJTHON DKOCHUCTEME M B arpoIieHO3E.
Onucanne © TPAKTHYECKOE CO3JIaHUE HWCKYCCTBEHHOM
AKOCHCTEMEI (PECHOBOIHBIN aKBAPHUYM). 2
2. PemieHne 5KOJOTHYECKHX 3a/1a4.
Tema 4.2. Buonuka 2/2
JIP-4,5 Conepxanue yueOHOro MaTepuana
MIIP-4,6 1 | BuoHHMKa KaK OJHO U3 HAIPABICHHUI OMOJIOIHH ¥ KHOEPHETHKH, PACCMaTPHBAIOILEE 2
I1P-3,5 0CO0CHHOCTH MOP(HOPU3NOTOTHICSCKON OPraHU3aIluH KUBBIX OPTaHU3MOB M UX
WCTIOJB30BaHUE JUIS CO3/IaHUS COBEPIIICHHBIX TEXHUUECKUX CUCTEM U YCTPOUCTB 110
AHAJIOTUH C )KMBBIMH cucTeMaMu. [IpruMepbl HCHOIB30BaHUS B X035 MCTBEHHOM
JIEATEIILHOCTH JIFOIeH MOP(PO]YHKIIMOHATBHBIX YEPT OPraHU3aIlui PaCTCHUN 1
JKUBOTHBIX.
IIpaktrueckue 3ausatus 11- DKCKypcUsi B CMEMIAHHBIA Jiec (WM3ydeHHe MHOT000pasms 2 1,2
12 BHJIOB PACTCHISI M )KHBOTHBIX ).
HuddepenunpoBannsiii 3aueT 2 1,2
HToro 3a BTOpOIi cemecTp 12/10
Bcero 24/16

IIpumepHas TeMATHKA MPOEKTOB:
l. VYcmexu coBpeMeHHOW IreHETHKN B MEIUIIMHE U 3IPaBOOXPAHECHUH.
2. «Cucrema npupoas» K. JIuHHEs U ee 3HAUYEHHE [T Pa3BUTHS OHOJIOTHH.
3. CoBpeMeHHbIC PEICTABICHHS O MEXaHU3MaX M 3aKOHOMEPHOCTSIX IBOJTOIIUH.
4. CoBpeMeHHBIE TPECTABICHHUS O 3aPOXKICHUH )KU3HH. PacCMOTpEHHEe 1 OIIEHKA Pa3InYHBIX THIIOTE3 MPOUCXOKICHUS
5. CoBpeMeHHBIH Tan pa3BUTHA YenoBedecTBa. UenoBeyeckue pacsl. OMacHOCTh pacu3Ma.
6. BoszeiicTBre YeaoBeKa Ha IPUPOTY Ha Pa3IUYHbBIX ITarax pa3BUTHS YEIOBEUECKOTO OOIIeCTRa.
7. BuusHHe KypeHUs, YIOTPEOICHUS aIKOTOJS M HAPKOTHKOB POJUTEISIMU Ha SMOPHOHAIBHOE Pa3BUTHE PEOCHKA.
8. Bwuramunbl, hepMEHTHI, TOPMOHBI M KX POJIb B OpraHusMe. Hapyienus npu ux HeJocTaTke  H30bITKE.
9. TIpuuuHBI U TPAHUIBI YCTOWYUBOCTH OHOCGHEPHI K BO3ICHCTBHIO ACATEIBHOCTH JIIOJICH.
10. Bu0BOC U 9KOIOrHYECKOE pa3HOOOpa3ne OHOIIEHO3a KaK OCHOBA €r0 YCTOWYHBOCTH.
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11. PasnuuHble S5KOJIOTHYECKHE MUPAMHUIBI U COOTHOIIEHHSI OPTaHU3MOB Ha KayKIOM MX CTYIICHH.
12. TlyTu noBbInieHNs] OHOJOTHYECKOM MPOAYKTHBHOCTH B HCKYCCTBEHHBIX IKOCHCTEMAX.
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EcrecrBo3nanue: Xumus

HAaNMMCHOBAHHUC TUCHHUIIIIMHBI

Homep pasgenos, Tem.
Pe3yabTaThl 00yuenus
(NeNe JIP, MIIP, ITP)

HaumeHoBaHMe pa3esioB U TeM.
Coaepsxanue y4eOHOro MaTepuaJia 1 (pOpMbI OPraHU3aI UM AeATEJIHLHOCTH 00yIaI0IHXCS

0O0neM yacoB

Teop./NMpPaKT.

YpoBenb
O0CBOEHUSI

1

2

3

4

1 cemecTp

Pasznen 1.

Oo61mast n HEOPraHUu4YeCKass XuMus

12/6

Tema 1.1.

BBenenne. OCHOBHbIE MOHSATHUS U 3aKOHBI XUMHHU

2

JIP-1
MIIP-2
[1P-1-6

Coneprxanne yueOHOTO MaTepuana

1

Hayunsie MeTompl MO3HAHMSA BEIIECTB W XUMHYECKWX SBICHHWH. Pomb skcrepuMeHTa u
TEOpUU B XUMUH. MOJIETMPOBAHNE XUMUIECKUX TIPOIIECCOB.

OcHOBHBIE IOHATUSI XUMUM. M3yueHue ocnogHbix nonamuti: BemectBo. ATom. Monekyna.
Xumuueckuit anemeHT. Amorponusi. IIpocTeie M ciokHble BemiecTBa. KadecTBEHHBIA U
KOJMYSCTBEHHBIN COCTAaB BEIECTB. XUMUYCCKUE 3HAKU U (DOpMyIbl. OTHOCUTENNBEHBIC aTOMHAS
U MoJIeKyJisipHasi Macchl. KomdyecTBo BemiecTna.

OcHOBHbBIE 3aKOHBI XUMHUM. /3yueHue 0cHO8HbIX 3ak0H06: CTEXUOMETpHA. 3aKOH COXPaHEHUS
Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJSIPHOW CTPYKTYpBL. 3aKOH
ABOTaipo u CIEICTBUS UX HETO.

PacuerHbie 3amauum Ha HAXOXKACHUE OTHOCUTEIBHOW MOJEKYJSIPHOM Macchl, OIMpeAesCHUE
MacCOBOH JIOJIM XUMUYECKHUX 3JIEMEHTOB B CIIO)KHOM BEIECTBE

JdemoncTpauuu. Mojenu aTOMOB XHUMHUYECKMX 3JIEMEHTOB. Mojenu MOJIEKYJ MPOCThIX H
CJIOKHBIX BEIIECTB

Tema 1.2.

Ilepuonnyeckuii 3axkoH u [lepuonnveckasi cucreMa xuMu4deckux 3jemMeHToB JI.1. MennesneeBa
U CTPOEHHe aTOMa

Conepxanue yaeOHOTO MaTepuana

JIP-1
MIIP-1
I1P-2,

1

Hepuonnuecknii 3axon /I.U. MennesneeBa. Mzyuenue [lepuoouuecxoeo saxona: OTKpBITHE
.. MeuneneesiM Ilepuogudeckoro 3akoHa. Ilepuomndecknii 3akoH B Gopmynuposke JI.U.
Menpneneena.

[Mepuoagmueckass Tabmuia XUMHYECKHUX  DJIEMEHTOB — rpaduueckoe  OToOpaKeHHUe
MEPUOINIECKOTO 3aKkoHA. CTPYKTypa MEPHOTUICCKON TaOIHIIBI: TIepUOABI (MaJbie U OObIIHE),
rpyIIsl (TaBHAS U TOOOYHAS).

Ctpoenue atoma u nepuoaunueckuii 3axod .. MenaeneeBa. AToM — ClIOKHasi YaCTHUIIA.
Snpo (MpOTOHBI M HEHUTPOHBI) W ANEKTPOHHAs 000y0uka. M3oTormbl. CTpoCHHE 3IEKTPOHHBIX
000J710Y€K aTOMOB 3JIEMEHTOB MaJbIX IepruomoB. OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB OOJIBLINX TEPHOIOB (MEPEXOMHBIX 3jJeMEHTOB). [loHsTHE 00
opouransx. s-, p- u d-OpOutanu. OIEKTPOHHBIE KOHPUTYpAIUd aTOMOB XWMHUYECKHUX
JJIEMEHTOB.
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CoBpemMeHHast (OpMYyITUPOBKA IEPUOANISCKOTO 3aKOHA. 3HAUCHUE MEPUOIUICSCKOT0 3aKOHA U
MEPUOJUYECKON cUCTEMBbI XUMHUYeckux 3neMeHToB J[.MI. MenzeneeBa sl pa3BUTHSI HAYKU U
MTOHUMAaHUSI XUMUYECKON KapTUHBI MUpA.

JemoncTpamuu. Pazmuuneie opmer [lepuoamueckoil CHCTEMBbI XMMHUYECKHX 3JICMEHTOB
JI.N. Menneneera.

Tema 1.3.

CTpOQHHe BeIICCTBA

2/1

JIP-1-3
MIIP-1-2
[1P-2

Conepxanne yueOHOTO MaTepuana

1

M3yuenue 6u0o8 xumuuecxkou ces3u :VoHHAsE XuUMH4YecKasm CBsi3b. KaTHOHBI, HuX
oOpa3oBaHHe M3 aTOMOB B PE3yJIbTaTe IMpollecca OKUCIICHUsS. AHHUOHBI, HX 00pa3oBaHHE W3
aTOMOB B pe3yJbTaTe Mpolecca BOCCTaHOBNEHUS. VIoHHAs CBSI3b, KaK CBA3b MEXKAY KaTHOHAMU U
AHUOHAMH 3a CYET 3JICKTPOCTATUYECKOro MpUTsHKeHMs. Kitaccudukaius MOHOB: MO COCTaBy,
3HAKY 3apsA/1a, HATMYUIO THAPATHON 00010uku. MoHHBIE KpHucTamniyeckue peneTkn. CBoicTBa
BEILECTB C MOHHBIM TUIIOM KPUCTAJUIMUECKON PEIICTKH.

KoBanenTHast xuMmuyeckasi CBs3b. MexXaHu3M 00pa30BaHUS KOBAJICHTHOH CBS3H
(0OMEHHBIN W JJOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPHUIIATENEHOCTE. KOBaJeHTHBIE TIOJSIpHAs U
HemojsipHasd cBsi3u. KpaTHOCTh KOBaJ€HTHOM CBA3W. MOIIEKYJIsIpHbIE W aTOMHBIE
KpucTtajuinueckue perieTkd. CBOHCTBa BELIECTB C  MOJEKYISPHBIMU U aTOMHBIMHU
KPUCTAJUTMUECKUMH PEHICTKAMHU.

Merannuyeckasi cBf3b. MeTamnueckas KpUCTALIMYECKAs pelieTka W MeTalTrndecKas
XUMHYecKas cBsizb. Dusndeckne CBOWUCTBA METAIUIOB. Azpecammubie COCMOSHUS Geujecms U
6000poOHas cea3b. TBEpIOE, KUAKOE U Ta3000pa3HOE COCTOSIHUS BeliecTB. [lepexon BemecTra
W3 OJTHOTO arperaTHOTO COCTOSIHUS B ipyroe. BonoposHas cBsi3b.

YucrTble BelecTBa M CMecH. J3yuenue nouamus o cmecu eeujecms. 1'OMOTEHHbIE W
reTeporeHHble cMecd. CocTaB cMeceil: oObeMHas W MaccoBas O KOMIIOHEHTOB CMECH,
MaccoBas J10Ji MpUMeceil.

JucnepcHbie cucrembl. IloHATHEe 0 aucrepcHoi cucteme. JlucnepcHas ¢asza u
mucnepcuonHas cpexa. Kmaccndukanus pucriepcHeIXx cucteM. [loHSTHE O KOIIOWIHBIX
CHCTEMaX.

JdeMoHcTpanmu. Moaenp KpUCTAJUIMUECKOM pemieTku xjuopuaa Harpus. Mopenun
KPUCTAJUIMYCCKUX PEIIECTOK JibAa» aiMasa, rpadurta (wiad ksapua).. OOpasmbl pa3IddHbIX
JIUCTIEPCHBIX CUCTEM: IMYJIbCUH, CyCIIEH3UM, a3p030JIeH, Tesieil 1 30I1eil.

Ha60paTOpHBI€ 3aHATUA: 1 | O3HaKOMIJICHUE CO CBOMCTBAaMH AUCTICPCHBIX CUCTCM.

Tema 1.4.

Bona. PacTBOpHBI. JJIeKTPOIUTHYECKAS THCCONHANMSA

2/1

JIP-1
MITIP-1
[1P-6-7

Conepxanue yaeOHOTO MaTeprana

1

Bona. PactBopel. PactBopenme. Bonma kak pacTBopuTens. PacTBOPHMMOCTb BEILECTB.
HaceiieHHsle, HEHACBHIMIEHHBIE, MEPECHIIEHHBIE PAaCTBOPBI. 3aBUCUMOCTh PACTBOPHUMOCTH
ra3oB, KUAKOCTEH U TBEPABIX BEIIECTB OT Pa3IMUHBIX (PAKTOPOB.

MaccoBas 07151 paCTBOPEHHOT'O BEIIECTBA.
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DJIeKTPOTUTHYECKAS TUCCONMALUS. DICKTPOIUTHI U HEIJCKTPOIUTHI. DNEKTPOIUTUYECKAS
IUCcoIraIus. MexaHu3MBbl JJICKTPOJIMTHYECKON AWCCOIMAIMN JJIS BEIISCTB C Pa3TMIHBIMHU
TATIAMH XHUMHYECKOW CBs3U. [ WapaTHpOBaHHBIE M HETHApPATHpPOBaHHBIC HOHBL. CTENeHb
ANEKTPOJINTUICCKON auccormanui. CHiIbHBIC U clabble AIIEKTPOIUTEl. OCHOBHBIC TOJIOKCHHUS
TEOPHH DJICKTPOTUTHICCKON TUCCOTMAITIH. KHCIIOTBI, OCHOBAHWS M COJTHM KaK dJICKTPOIUTHL.

JlemoncTpanuu. PactBopuMocTh  BemecTB B Bome. OOpasmbl  KPUCTALUIOTHIPATOR.
M3rorosinenue rurncoBoi MOBA3KH.

IIpakTrueckue 3ausTus: 1

| HpI/IFOTOBJ'ICHI/Ie pacTBOpa 3aI[aHHOﬁ KOHICHTpAIWH.

Tema 1.5.

Kaaccndukanusi Heoprannueckux coeJHHeHU H UX CBONCTBa

2/1

JIP-1
MIIP-1-2
I1P-8

Conepxanue yaeOHOTO MaTepuana

1

Kucaorsl u ux cBoiictBa. KHUCIOTBI KaK 3JEKTPOJIUTHI, UX KIACCU(PUKAIMUS 110 Pa3TUYHBIM
npu3HaKaM. XMMHYECKHE CBOIMCTBA KHCIIOT B CBETE TEOPUH IJIEKTPOIUTHIECKON JUCCOITUAIIHH.
Oco0eHHOCTH B3aUMOJICHCTBHS KOHIIEHTPUPOBAHHOM CEPHON M a30THOM KHCIIOT ¢ METaJlJIaMH.
OCHOBHBIE CTTOCOOBI IOTYUYCHHSI KHCIIOTHI.

OcHoBanusi U ux cBoicTBa. OCHOBaHMS KakK DJIEKTPOIMTHI, HMX KIacCHU(QUKAIMS MO
pa3IMuHbIM  TpU3HAKaM. XHUMHUYECKHE  CBOMCTBA OCHOBAaHMUM B  CBET€  TEOPUU
3NEKTPOJIMTUYECKON aucconnanuu. Pas3nokeHne HepacTBOPUMBIX B BOJIE€ OCHOBAHMI.
OcHoBHBIE c1TOcOOBI MOTYYEHHUs] OCHOBAHUH.

Conu u ux cpoiicrBa. Comn Kak 3eKTponuThl. COlM CpeaHHe, KWUCIBIe W OCHOBHEIE.
XWMHYECKH CBOWMCTBA COJIEH B CBETE€ TEOPHH DSJIEKTPOIUTHYICCKON awcconuanui. CrocoOb
noJIydeHusi conei.l maponus conen.

Oxcuapl 1 ux cpoiicTBa. Coneobpasyiomue u HeconeoOpasyromue okcuasl. OCHOBHEIE,
am(poTepHbIe M KHCIOTHBIE OKCHIIBI. 3aBHCHMOCTH XapakTepa OKCHIA OT CTENEHH OKHCICHUS
00pazyromero ero Merauia. XMMAIECKHe CBOMCTBA OKCHAOB. [lomydeHne OKCHIOB.

JdemoncTpanun. BzaumoneicTBue a30THOM U KOHUEHTPUPOBAHHOM CEpPHOM KHUCIOT C
Meraiamu. ['openue ¢docdopa u pacTBOpeHHE MPOAYKTa TOpeHus B Boxe. [lomyuenue u
cBoiicTBa ampoTepHOro ruapokcuaa. Heodpatumelii ruaponn3 kapouma xaiabims. OOpaTUMbIT
TUAPOIU3 COJICH PA3IUYHOTO THUIIA.

JlaGopatopHble 3aHsTHS:2

UcnbiTanue pacTBOPOB KHUCIOT HHAUKaTopamu. B3aumopeiicTBue
METAJUIOB C KHUCJIOTaMH. B3auMoneicTBHe KHCIOT € OKCHIAMHU
METAJIJI0B, C OCHOBAHMSIMH, C COJISIMH.

Ucnbrtanue pacTtBopoB mienoveil uHaukaropamu. B3zaumopeiictBue
IIEJIOYCH C COJISIMH.

BzaumonaeiictBue coneid ¢ MeTayiamMu. B3auMogeicTBre cojieit Ipyr ¢
npyrom. ['maponus coneit pa3nuyHOro THIA.

Tema 1.6.

XuMu4yecKue peakuun

1/2

JIP-1
MIIP-1

Conepxanue yaeOHOTO MaTepuana

1

Knaccm])mcaunﬂ XHUMHY€E€CKHUX peammﬁ. Peakun COCAUHCHUA, PA3JIOKCHUS, 3aMCIICHUS,
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I1P-6,8

oOmena. Karamutuueckue peaknmu. OOpaTuMble W HeoOpaTHMbIE peakiuu. | OMOTEHHBIC U
TEeTEPOTCHHBIC PEaKIUU. DK30TCPMHUECKHE W DHAOTEPMHUYECKHE peakiuu. TermoBoi dhdexT
XHMHUYECKUX peakiuil. TepMoXxuMuiecKkue ypaBHeHHUS!.

J'Ia6opaT0pHLIe 3aHATUA: 3 PeaKI_[I/II/I, HAynue ¢ 06pa3OBaHI/IeM ocCajJka, ra3a Wujin BOIbI.

~

HpaKTI/I‘{eCKI/IC 3aHATUA: 2 OCHOBHBIC 3aKOHOMCPHOCTU XUMHUYCCKUX peaKLII/Iﬁ

Tema 1.7.

MeTajibl 1 HeMeTaJJIbl

JIP-1
MIIP-1
I1P-3,6,

Copepxanne yueOHOTO MaTepuana

1

Metannabl. OcoOEHHOCTH CTPOCHUS aTOMOB U KpUCTAJUIOB. DU3HUECKIE CBOWCTBA METAILIOB.
Knaccudukaiiuss MeTauIoB MO Pa3IdYHbIM IMpPU3HAKaM. XHUMHYECKHE CBOMCTBa METaJLIOB.
ONEeKTPOXUMHUYECKUH psiA HapsKEeHU MeTanoB. MetamiotepMust.

OO6mme crocoOpl momyyenus: MeTayuioB. lloHstne o wmetawwyprum. [lupomerammyprus,
THJIPOMETAILIYPrusl U 35eKTpoMeTautyprus. CriaBbl UepHbIE U LIBETHbIE

Hemeranabl. OcoOEHHOCTH CTpOCHHS aTOMOB. HemeTaiibl — TpOCThIE BEIIECTBA.
3aBUCHMOCTh CBOIMCTB TallOTeHOB OT WX TMoJokeHUus B [lepuoamueckoil cucrteme.
OKHCIUTENTbHBIE W BOCCTAHOBUTENBHBIC CBOWCTBA HEMETAIZIOB B 3aBUCHMOCTH OT HX
TIOJIOXKEHUS B PSTY DJIEKTPOOTPUTIATEIIHPHOCTH.

[IpakTrueckue Pemenune  skcnepuMEHTaNIBHBIX  3ajad 1o  TemMe  «MeTauibl.
3aHATHL: 3 HeMmeTtammny.

Hdemoncrpanun. Komnekuust metamnoB. Komnekius HeMeramioB. Mozenb NpoMBILIICHHON
YCTAaHOBKH IS TIPOM3BOJICTBA CEPHOM KHUCIOTHL. Moens Tedd Il OOKHWTa HW3BECTHSKA.
Komneknmu npoayKiui CHUIMKATHOW MPOMBIIUICHHOCTH (cTekna, dapdopa, dasHca, 1eMeHTa
Pa3TUYHBIX MapoK U JIp.)

Hroro 3a 1 cemectp

12/6

2 cemecTp

Paznea 2.

Opranandeckasi XuMust

14/6

Tema 2.1.

OcHOBHbIE MOHATHSA OpFaHH‘leCKOﬁ XUMHHU U TEOPUSA CTPOCHUA OPraHHYCCKUX coeIMHeHu

3/1

JIP-1
MIIP-1
I1P-6,8

Conepxanre yueOHOTO MaTepuana

1

Kaaccudunkanus opranndeckux pemects. Kinaccuduxanus BemecTs 0 CTPOCHUIO
YIJIEPOJHOTO CKEJIeTa U HAJTMUYUI0 (QYHKIIMOHAIBHBIX Tpynil. I'omonoru u romosnorus. Hauana
HomeHknarypsl [UPAC.

Teopusi crpoeHusi oprannyeckux coequHennii A.M. BytiepoBa. OCHOBHBIC TOJIOKEHUSI
TEOPUU XUMHUYECKOTO CTpoeHHus. M3omepus m mzomepbl. XuMudeckne (HOpMyIbl U MOJENH
MOJIEKYJI B OPraHUYECKON XUMUMU.

Knaccnpuxanuss peaknmii B opranmvyeckod xumuu. Peakuum npucoeInHEHHUs
(ruapupoBaHusi, TaJlOTEHUPOBaHMS, TUAPOTAJIOTCHUPOBAHMS, ruaparaiuu). Peakuun
OTLICIUICHUS!  (AEruApUpOBaHUA, JETHIPOTaJOreHUpPOBaHUs, JAeruipatauuu). Peaxuuun
3ameneHus. Peakunn nzomepusanum.

I[eMOHCTpaIII/II/I. MO,Z[CIII/I MOJICKYJI T'OMOJIOTOB W HU30MCPOB OPTraHUYCCKHUX COCHHHCHHﬁ.
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KauecTBeHHOE OOHapy)KeHHE YIriepona, BOAOpPOJa W XJOpa B MOJEKYJIaX OPraHMYECKUX
COCTMHEHHH.

[IpakTuaeckue 3ausaTus:4 Hayunoe w© mpakThueckoe 3HaUY€HHE TEOPUH  OPTaHUYECKHX

coenquHennii A.M. bytneposa

J'Ia6opaT0pHI>Ie 3aHATUA: 4 Wsrorosnenue MO,Z[CHeﬁ MOJICKYJI OPraHNYCCKUX BCHICCTB.

Tema 2.2.

YFJIGBOIIOPOZILI 1 UX NIPUPOAHBIC UCTOYHUKH

JIP-1
MIIP-1
I1P-6,8

1

AnkaHbl. AJIKaHBL: TOMOJIOTHYECKHH psld, H30MEpUsS UM HOMEHKIATypa aJKaHOB.
XUMUYECKHE CBOMCTBa alKkaHOB (MeTaHa, »JTaHa): TOPCHHE, 3aMeIIcHHE, pPa3JIOKCHUE,
JneruapupoBanue. [I[puMeHeHne ajJKaHOB Ha OCHOBE CBOMCTB.

AJIKeHBl. OTHWIECH, €ro TOJIyYcHHE (JACTHAPUPOBAHUEM dTaHa, ICHOJUMEpHU3anuei
MoJIMATIIIEHa). ['OMONoOruueckuidl psifi, W30MEpHs, HOMEHKJIATypa alKeHOB. XHWMHUYCCKHUE
CBOWMCTBa JTHWJIEHA: TOpPEHHE, KayeCTBCHHBIC peakimu (oOeciBeunBaHUE OpPOMHOW BOJBI H
pacTBOpa TIEpMaHTaHaTa Kajus), THApaTaius, MmojmMepusanus. [IpuMeHeHue STuicHa Ha
OCHOBE CBOICTB.

Juensl u kayyyku. [loHsITHE O IMEHAX KaK yrIEBOJOPOJaX C ABYMS JIBOMHBIMU CBSI3SIMHU.
ConpsbkeHHbIE TUCHBI. XHUMHUYECKHE CBOMCTBa OyramueHa-1,3 u m3ompeHa: 0OeCHBEUMBAHUC
OpOMHOW BOABI W TONHMEpH3AIHA B Kaydykd. HaTypanbHBIf M CHHTETHUYECKHE Kay4dyKH.
Pesuna.

AJKuHBI. AneTwieH. XUMHYECKHE CBOWCTBA alleTHJIEHA: TOpPEHHE, O0eCIBEUHBAHUC
OpOMHOI BOJBI, IPUCOCAMHECHHUE XJIOPOBOJOpOAAa M TuAparanus. [IpuMmeHeHue amneTmieHa Ha
OCHOBE CBOMCTB. MexKiiaccoBasi U30MEPHUs C aJIKaJJUEHaMH.

Apenbl. benzon. Xumuueckue CBOHCTBa O€H30/Ma: TOpPEHHE, pEaKIUH 3aMEIICHUS
(ranorennpoBanue, HuTpoBanue). [Ipumenenne OeH3051a HA OCHOBE CBONCTB.

IIpupoaHble HCTOYHMKH YIJIeBOAOPOAOB. [IpmpoaHblii Ta3: cocTaB, NPUMEHEHHE B
Ka4yeCcTBE TOIUIHBA.
Hedtb. CocraB u nepepabotka HedTH. [leperonka Hedru. HedrenpomaykTsl.

JdemoncTpanuun. ['openue meTana, STUIIEHa, alleTuiaeHa. OTHOIIEHUE METaHa, aleTHUICHAa K
pacTBopaM miepMaHraHaTa kamusa. [lomydeHue »THieHa peaknued AeruApaTalid 3TaHOJA,
areTIiIeHa — TUAPOIN30M KapOuaa kanpims. Kosmekius o0pa3ioB HeGTH U HEDTEHPOTYKTOB.
Komnexkuus «KaMeHHBIN yroiib U IPOAYKIUS KOKCOXUMHUECKOTO MPOU3BOACTBAY.

IIpakTrueckue 3aHATHS: 5 O3HaKOMIICHHE ¢ KOJUIEKITHEH 00pa3iioB HEDTH U IPOAYKTOB €

nepepaboTku. O3HAKOMIICHUE C KOJUICKITUECH KaydyKOB H 00pa3iamMu
WU3ACIUN U3 PE3UHEIL.

JIP-1
MIIP-1
I1P-6,8,

Tema 2.3.

Kuciopoacoaep:xaiiue opraHndecKue coenHEeHUs

31

Conepxanue yaeOHOTO MaTepuana

1

Cunuprel. [TonyueHue sTaHoNa OPONKESHHUEM TUTIOKO3BI M THApATAIMei oTHiIeHa. [ HApOKCHITbHAS
rpymnmna kak QyHKIpoHambHas. [IoHsITHE O PEeIENbHBIX OTHOATOMHBIX CITUPTaX. XUMHUYCCKHE
CBOWCTBA ATAHOJIA: B3aMMOJICHCTBUE ¢ HATPHEM, 00pa30BaHNe MPOCTHIX U CIIOKHBIX dDPHUPOB,
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OKHCJICHHUEC B aJIbACTHU/. HpI/IMCHeHI/Ie JTaHOJIa HA OCHOBE CBOMCTB. AIIKOFOIII/BM, €ro
IMOCJICACTBUA AJIA OpraHru3Ma 4€JI0BCKa U IMPEAYIIPEKICHUC.

FJII/II_[epI/IH KakK npe€aCcTaBUTEIb MHOI'OATOMHBIX CIIMPTOB. KauecTBennas p€aKknusda Ha
MHOT'0OATOMHBIC CTTMPTHI. HpI/IMeHeHI/IC TJIIMIOCPHUHA.

Denoabl. Duznueckue U XUMHYSCKUE CBOMCTBA eHoa. B3anMHoe BIUsSHIE aTOMOB B
MoJieKyJIe (eHoJIa: B3aUMOJCHCTBHIE C THAPOKCHIOM HATPHUS U a30THOMN KUCIOTOM. [IpuMeHeHue
(heHOJIa HA OCHOBE CBOWCTB.

Adabaeruasl [lonstue 06 anpaerunax. AnbpaeruHas rpynmna Kak GyHKIHOHAIbHASL.
DopMalbIeru] 1 ero CBOWCTBA: OKHCIEHIE B COOTBETCTBYIONIYIO KHCIIOTY, BOCCTAHOBIIEHHE B
COOTBETCTBYIOLIHH criupT. [lomydenne anpaerujoB OKUCIEHHEM COOTBETCTBYIOIINX CITUPTOB.
[TpumeHenne GopmManpaernia Ha OCHOBE €r0 CBOMCTB.

Kap6onoBrbie kucaotsl [loHsTHEe 0 KapOOHOBBIX KHCIOTaX. KapOokcuipHas rpymnmna Kak
(yHKIMOHANBHAS. ["OMONOrHYecKuit psiji IpeeTbHBIX OHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
ITony4yenmne KapOOHOBBIX KHCIIOT OKHCICHHEM allbJICTHAOB. X IMHIECKHIE CBOMCTBA YKCYCHOU
KHUCIIOTHI: OOIIE CBOMCTBA ¢ MUHEPAIhHBIMU KUCIIOTAMHU U PEAKIIUS ITCPUPUKAIVIH.
IIpumeHeHre YKCYCHOM KHUCIIOTHI HA OCHOBE CBOMCTB. Bhiciiine JKUpHbBIE KUCIOTHI HA IIpUMEPE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Caoxubie d3pupsl u kupbL [lomyueHre cI0XKHBIX YPUPOB peaKIuel ITePUPUKAIIH.
CrnoxHbIe 2(UPHI B IPUPOJIE, NX 3HAUCHHUE. [[pUMEHEHNE CITOKHBIX 3(UPOB HA OCHOBE CBOMCTB.
JKupsl kak cinoxubie 3¢upsl. Kitaccudukanus sxkupoB. XMMUYECKHE CBOMCTBA )KUPOB: THAPOJIN3
Y TUAPUPOBAHUE KUJKUX KUPOB. [[pMeHeHNe )XKUpOB Ha OCHOBE CBOICTB. MbLia.

YraeBoabl. YIIeBObl, UX KiIacCHUKAIMA: MOHOCAXapuIbl (TIII0K03a, GPYyKTO3a), JHcaxapHIbl
(caxapo3a) u moarcaxapusl (KpaxMall ¥ LeJIIiI03a). [ J1i0ko3a — BEIIeCTBO C JBOHCTBEHHON
(byHKIMEH — anpaeruocnupT. XMMHYSCKHE CBOHCTBA TIFOKO3bI: OKUCIICHHE B TITFOKOHOBYIO
KHCIJIOTY, BOCCTAaHOBJIEHHE B COPOUT, ciupToBOoe Opokenue. [IpuMeHeHune rioKo3bl Ha OCHOBE
CBOMCTB. 3HaUEHME YTIIEBOAOB B KUBOW IPUPOJE U KU3HU uesioBeka. [IoHsATHe 0 peakuusax
TTOJTMKOH/ICHCAINH U THAPOJIN3a Ha MPUMEPE B3aMOTIPEBPAILIEHHII: TIII0K03a <> MOJNCaxapH/l.

JlaGopaTopHbIe 3aHATHS: S XUMHYECKUE CBOMCTBA KUCIOPOICOAEPKAIINX OPTaHUIECKUX

COETUHEHUH.

JIP-1
MITIP-1
I1P-6,8

Tema 2.4.

A30Tcoz[ep>1camne OPraHmveCKMe CoOcAMHCHUA. HOJ'IHMepr

2/1

Conepxanne yueOHOTO MaTepuana

1

Amunsbl. [lonstue 06 aMmuHax. AnnpaTudaeckue aMUHbI, UX K1acCU(UKAIUI U HOMCHKIIATypa.
AHWIIMH KaK opraHndeckoe ocHoBanue. [loyduenne annmuHa u3 HUTpoOeH3oma. [Ipumenenue
aHWJIMHA Ha OCHOBE CBOMCTB.
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AMHUHOKHCJIOTBI. AMHHOKHCIIOTHI Kak aM(oTepHbIe TU(YHKITMOHATHHBIS

OPraHUYeCcKUE COCIMHEHUS. XUMUUECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBUE C
eI09aMu, KUCJIIOTaMH U IPYT € APYToM (peakItus moauKoHAeHcar iy ). [lenTuaHas cBsI3b u
nonunentuasl. [lpuMeHeHre aMUHOKHCIOT HA OCHOBE CBOMCTB.

Beaku. [lepBuunas, BTopuyHasi, TPETUYHAS CTPYKTYPhI O€IKOB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TOpeHHe, IEHATypalus, THIPOJIN3, IIBETHBIC peakiuu. bruonornyeckue ¢pyHkimu OenkoB. bemku
Y TIOJIFCaxapuIpl Kak OMOMOITUMEpHI.

Ilnactmacenbl. [lonyyeHue MOIMMEpPOB peakueld MOoJUMEpU3alid W IOJUKOHJIEHCAIUH.
TepmornnacTu4HbIE U TEPMOPEAKTUBHEIE I1acTMacchl. [IpeacraBuTenu miactmacc.

1
Bosaokna, wux kiaaccuuxkanus. Ilonydenue BonokoH. OTaenbHBIE NPEICTABUTEIU
XUMHYECKHUX BOJIOKOH.
JlaboparopHble 3aHATHA:6 XuMHYeCKHEe CBOMCTBA OCITKOB. 1
Pacno3HnaBaHue I1J1aCTMAacC ¥ BOJIOKOH
[MpakTudeckue 3aHATHI*:6 1
Pemenne sxcrieprMeHTABHBIX 33724 Ha UICHTU()UKAIMIO OPTAaHMYECKUX COCTMHCHHIA,
JubbdepeHInpOBaHHBIN 3a4eT 2
HToro 3a BTOpOii cemecTp 14/6
Bcero 26/12
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Ilepeyens NpUMePHBIX TEM HHAUBHAYAIBHBIX NPOEKTOB (MH(POPMAIIMOHHBIX, TBOPYECKHUX, COLUAIBHBIX, MPUKJIAIHBIX U JP.)

1.

13.
14.

HanotexHomorus kak IpuOPUTETHOE HAPABICHUE Pa3BUTHSI HAYKHU U MPOU3BOACTBa B Poccutickoilt denepanuu.

CoBpeMeHHBIE METO/TbI 00e33apaKUBaHUSI BOBI.

OxpaHa OKpyXaromeh cpeapl OT XUMHYECKOro 3arps3HeHus. KonnuecTBEHHBIE XapaKTEPUCTUKH 3arps3HEHUs] OKpYXKarollen
CpEIIBL.

I'pyOoaucniepcHbIE CUCTEMBI, HX KTacCU(UKAIIUS M HCIIOIB30BAaHUE B MTPO(ECCHOHATHHON JICATEIBHOCTH.

IIpumeHeHue cycreH3uid U SMYJIbLCUM B CTPOUTEIIbCTRE.

YcTpaHeHue )KeCTKOCTH BOJBI HA TIPOMBITIIIEHHBIX MTPEITPUATHAX.

CepHast KUCIIOTa — «XJIeO XUMUYECKOHN MPOMBIIIIIICHHOCTH.

OKcHIBI ¥ CONM KaK CTPOUTENbHBIE MAaTePHAIbI.

MHoronvkuii kKapOoHAT KaJbI¥sl: B IPUPOJIC, B IPOMBIILICHHOCTH, B OBITY.

. IIpakTnyeckoe mprMeHeHHe AIEKTPou3a: pa@UHUPOBAaHHUE, TATbBAHOIIACTHKA, TaTbBAHOCTETHSL.
. UcTopus nonydeHus v Mpou3BOACTBA aTFOMUHUSL.
. Ponb MeTanioB B HUCTOPUH UEIOBEUYECKOM UMBHIM3alMU. MICcTOopus OTeuecTBEHHOM uepHOM Mertamutypruu. CoBpeMEHHOE

METaJUTypTUIecKOe MPOU3BOJICTBO.
Hcropus oTeuecTBEHHOM IIBETHON METaLTypriu. PoJib METaJUIOB U CIDIABOB B HAYYHO-TEXHUYIECKOM TIporpecce.
Koppo3sust MeTaninoB U crocoObI 3aIUThl OT KOPPO3HH.
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3.1. MatepuajbHO-TEXHHYECKOE o0ecrieueHne

3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHON JUCIIATIIAHBI

3.1. TpeboBanust K MUHUMAJILHOMY MaTepHaATbHO-TEXHUYECKOMY 00€CIIEUEHUIO

3.1.1

3.1.2

3.1.3

Peanusanus mporpaMMbl AUCHUILIMHBL TIPEINOIAraeT HATNINE:
yaeOHOro kabuHera

Xumuu 1 6uonoruu, (PU3NOIOTUHN, AHATOMHUH U TUTUEHBI,

BO3pPACTHON aHATOMUU, (U3NOJIOTUU U TUTHEHBI;

nabopaTtopuu

3ana OnonIMoTeKa;

YUTAJIBHBIN 3aJ1 C BEIXOJIOM B C€Th IHTEpHET.

3.1.4. O6opynoBanue yueOHOro kabuHera:

Ne

HaumeHoBaHMsi 00bEKTOB U CPEICTB MaTEePUAIBLHO-
TEeXHHYECKOro odecrnevyeHnst

IMpumevyanus

I.

Ob6opynoBanue

1.

PaGouune MecTa mo KOTU4ECTBY 00yUJarONIXCs

Kommexr- 15
cTo10B, 30 CTynbEB

Pabouee MecTo npernogaBaress

1

Kiaccras mocka

1

Texuuueckue cpeacrsa 00y4eHust

HoyTt0yk ¢ nocrymnom B ceTh MHTEpHET

1

MUKPOCKOIIBI, JTYTIbI

ITo 10 sx3emIIsipoB

Tenesuszop

1

Komonkn

2

JKPAHHO-3BYKOBBbIE NT0CO0HsI (MOTYT ObITh B IM()POBOM
BH]IE)

Buneoduibmel - 6uonorusi:

- «Hacexomble — Gromorusy;

- Kuznb kMBOTHBIX ( TO100p BUACODUIBMOB)- 15 GriibMoB
(5-15 mun)

KopoTkue Buieo o (¢pu3nuke B COOTBETCTBHH C TEMaMHU

JleMOHCTpalMOHHBIN
DK3EMILIAP

IV.

IleuaTHbIe mocoOus

Temamuueckue mabauyvl no pazoenam — XUMUsL:
Kowmmrekt tadmuir mo TexHuke 0€30MaCHOCTH;
[Teproandeckasi cucTeMa XUMUYECKUX IJIEMEHTOB;
Tabnuna pacTBOPUMOCTH BEILECTB;
CrpoeHue aToMa;
Knaccudukanus, ctpoeHue, TUIIBI XUMHYECKOHN CBSI3U, PEAKIMH B
HEOPraHUYECKOU U OPraHUYECKOU XUMUU;
KavecTBeHHBIE peakly B HEOPTaHUYECKOM M OpraHn4YeCcKOi
xumun; OBP;
CrtpoeHue opraHu4eCKUX BEMIECTB (TOMOJIOTH ¥ H30MEPHI)
Temaruueckue TaOIUIIBI IO pa3esiaM —OuoJIOTHS (XUMUYECKast
OpraHu3anus KJIETKH):
- KOMILIEKT Ta0aul; «TexHuka 0e30IacHOCTH,
-IIepUOINYECKasi CUCTEMa XUMUYECKUX AJIEMEHTOB;
- Ta0JIMIIa PACTBOPHMOCTH BEIIECTB;

JleMOHCTpalMOHHBIN
OK3eMIULIp
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Temamuueckue mabauywvl — 6uooeus (pazoenvl).
- HayKH O MIPUPOJIE;
- LIGHTPBI IPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHUIA;
- YPOBHHU OpTaHHU3AIUH KUBOU MPUPOJIBI U CPEIbI OOUTAHUS;
- LIeTIA TUTaHHUS;
- KpYyTOBOpPOT BEILIECTB (a30Ta U YIJIEpoJa);
- OBOJIIOI[MOHHBIE MPOIIECCHI B PUPO/IE;
- KJI€TKa U €€ XUMHUUECKUN COCTaB;
- ¢poTOoCUHTE3;
CTPOCHHE OPTaHUYECKHX BEIIECTB (YTIEBOIOB, OEITKOB)
[TeuaTHas paboyvas TETpaab - KOMIUICKT IPAKTUYECKUX pabOT
1o OMOJIOTHUH

KOMIIJICKT

KapTtsr! - Guonorust:
- (huznueckas kapra 3emiu

JleMOHCTpalMOHHBIN
DK3EMILIAP

[TopTpeTsl ydeHbIX - OHOJIIOrOB, XMMUKOB

JleMOHCTpaliMOHHBIN
DK3EMILIAP

Y4eOHO-MeTOoANYeCKNe MATEePHAJIbI 10 TUCHUIITIMHE

—_—

Matepuaibl 10 TEOPETUIECKON YaCTH AUCIUILTUHBI —OUOJIOTHS:
- YMK nuctuniauasl: GU3NKa, XUMHS, OUOIOTHUS;
- IEKIIUU TI0 TeMaM Kypca (Tpe3eHTanus ¢ 6J10KoM
MIPOBEPOYHOTO MaTepHasa)

JleMOHCTpalMOHHBIN
OK3EMILIAP

Marepuaiibl K IPaKTHYECKUM 3aHATUSAM MO TUCLUIIIMHE:

- KOMIUIEKT Pa3laTOYHOI0 MaTepuaa no paszienam: OKCUIbI,
KHCJIOTHI, OCHOBAHMUS, COJIH;

-TUAPOJIU3;

hile)

KoMmmnekTsl KOHTPOJIbHO-OLICHOYHbBIX CPCACTB:
- KOC, anMuHHCTpaTHBHBIC KOHTPOJIbHBIE PAOOTHI

Komruiekt

VI

JlaboparopHoe o0opynoBanmue :

Kommiekt

VIIL.

JdeMoHCTpauMOHHOE 000PYy/A10BaHKE:
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3.2. UndopmanuonHoe odecrniedeHne 00yueHus

NudopmannonHoe odbecieyeHue 00ydeHust
IlepeyeHb UCNOJIb3yeMbIX YUeOHBIX U31aHull, UHTepHET-pecypcoB, 10NMOJHUTEIbHOM
JIMTepaTypsbl (XUMHUSs1, OMOJIOTHS)

OcHOBHbIE HICTOYHHUKH:

1. INa6puensu, O.C. Xumus. 10 kmacc. bazoBsiit ypoBenb: yueOHuk./O.C.I"'abpuensia.-5-¢
u3l., crepeorurl.- Mocksa: Jlpoda, 2017. — 191 c.

2. INabpuensu, O.C. Xumus. 11 kmacc. ba3zoseiit ypoBens: yaeonuk./O.C.I'abpuensn.-4 -e
u31., crepeoturl.- Mocksa: Jlpoda, 2017. — 223 c.

3. Kamenckmii, A.A. buonorus: OOmas Owuonorusa.10-11 xmaccer: yueOHuk / A.A.
Kamenckwii, E.A . Kpukcynos, B.B. [Taceunuk. — 7 — e usn., crepeorun. Mocksa: lpoda, 2019.
—367c.

4. Cusornazos, B.W. buonorus: O6mas 6uonorusi. bazosslit ypoBens. 10 kiacc. yueOHUK /
B.M. CuBornazos, W.B. Aradonosa, E.T.3axapoBa. — 5 — e u3x., crepeorurn. — Mocksa:
Hpoda, 2017. — 254 c.

5. CuBornazos, B.W. buonorus: O6mas 6uosnorus. bazoBelii ypoBens. 1 1kmacc. yueOHUK /
B.U. Cusornazos, W.B. AragponoBa, E.T.3axapoBa. — 4 — e u3a., crepeorun. — Mockaa:
Hpoda, 2017. — 207 c.

JlonoTHUTeIbHbIE UCTOYHUKH:

1.T'abpuensa O.C. Xumus B TecTax, 3a7adax, YIpaxXHEHUAX: yueo. mocoOue sl CTy/.
cpen. npod. yueOnsix 3aBenenuii / O.C. I'abpuensn, I'.I'. JIsicoBa — Mocksa, 2006.75c¢.

2.I'abpuensa O.C. Ilpaktukym mo oOImiel, HEOPraHMIeCKOM W OPraHUYECKON XUMHH:
yue0. mocobue st crya. cpea. npod. yued. 3aBenenuit / ['abpuensa O.C., Ocrpoymon N.I'.,
Hopodeea H.M. — Mocksa, 2007. 123c.

3.Epoxun FO.M., ®ponoB B.M. COopHMK 3amau M yOpakHEHUH MO XuUMHUH (C
TUIAKTHYECKHUM  MarepuaiaoMm): yded. mocoOue Ia  CTYIGHTOB  CpeaH.  mpod.
3aBen./FO.M.Epoxun., B.1 ®ponos— Mocksa, 2004.75c.

4.T'abpuensa O.C. Xumms: opraH. xumus: yded. mist 10 k1. oOmeoOpa3oBar.
yupexaenuii ¢ yrmyon. uszyuenuem xumuu / O.C. TI'abpuensn, W.I'. Octpoymos, A.A.
Kapmosa — M., 2005. 246c.

HNHTepHET-pECypChI:

1. Otkpeiteiii koutemx: Xumus: cadT. -URL http://college.ru/himiya/ (mata oOpameHus:
03.12.2019).
2. Bce mna yuurtens xumuu: caiiT. - URL http://him.1september.ru  (maTa oOpameHus:
03.12.2019).
3. Poccuiickuii 001eo0pa3oBaTeIbHBIA MOPTAT. XUMHS [JI1 BCEX: WIUTIOCTPUPOBAHHBIE
MaTepHuaibl Mo oOuIel, opraHudecKkoil u Heopranuueckoi xumuu: cait. -URL http://school-
sector.relarn.ru/nsm/(nata obpamenus: 03.12.2019).
4. Mup xumuu: caiit.-URL http://chemistry.narod.ru (mata oopamenus: 03.12.2019).
5. JlomamHss IIKOJIA. bubnuorexa BHJIEOYPOKOB IIKOJIbHOM MPOTPAMMBI.

URLAhttps://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/istoriya-razvitiya-
predstavleniy-o-stroenii-veschestva ((mara obpamienus: 03.12.2019).

6 .«Coepsr» VYMK buonorus 10-11 wmacc URLhttp:/sfery.ru/biology/about/174/ ((mara
obpamenus: 04.12.2019).

7.bubnuoreka BuIeoypokoB mo mKoiaepHOW mporpamme URL  https://interneturok.ru/
¢busuka, omonorusi, xumus (nata oopamenus: 04.12.2019).

NudpopmannonHoe odecnevyeHne 00y4eHust
ITepedennb ncnob3yeMbIX y4eOHbIX H31aHuil, UHTepHeT-pecypcoB, JONOJHHUTEIbHOM
Jureparypsl (pusuka)
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OCHOBHBIE HCTOUYHUKH

1. Mskumes, ['.5. ®usuka: yaed. mis 10 ki, obmeoOpazosar. yupexaenuit / I'.51. Mskuies,
b.b. bByxoBues u ap.. — 16-e u3a.- M.: [Ipocsemenue, 2007 - 336¢.: ni.
2. Mskumes, ['.S.,duzuka: yued. mis 11 k. obmeobpazosar. yupexaennit / I'.51. Mskuies,
b.b. ByxoBues u ap.. — 15-e u3a.- M.: [Ipoceemenue, 2006 - 381c., 121 1. ui.
3. 3.0usuka. bonpmoi crnpaBOYHUK MJis IIKOJBHUKOB W moctynatomux B By3bl/HO.U. Jluk,
B.A.Wnbun u ap.-M.:poda, 2006.-11171 c.: ui.
4. 4.3uumknonenus aa aerei. Gusnka. 4.1./pen. xomnerus: M. Akcénona, B. Bonoaun u np.
— M.: Mup snuuknonenuit Asanta+, 2007. — 448c.
5. S.Oumukmoneaus ms nereid. Gusuka. u.2./pen. komterus: M. Akcénosa, B. Bomoaun u ap.
— M.: Mup sHuukinonenuit Asanrta+, 2007. —432¢
JlonoTHUTeIbHbIE UCTOYHUKH:

1. ®usuka. bonpmioil cnpaBOYHUK Ul IIKOJBHUKOB W moctymarounmx B BY3s/HO.M. Jluk,
B.A.Unbun u ap.-M.:[Ipoda, 2005.-[111] c.: u.
2. T'enpenmrerin, H. O., Kupuk, JI. A. Kak 00y4arb, UCHONB3ysl TECTOBBIE TEXHOJOTHHU? /
®u3uka B mkone. — 2006. - Ne§.
3. F'ompadap6, H. . Coopuuk BorpocoB u 3ana4 o ¢usuke / H. U. 'onbadap6. — M.: Beicias
mkona, 2008. — 352c.
4. Kwnun, B.W. Yunmcs pemarts 3agaun B o6mem Buje/Pusnka B mkose.-2008-Ne2.
5. Kazakoga, 0. B. Pa3zButne mbimenus ydammuxcs npu GOpMHPOBAHUM YMEHHH paboTaTh ¢
TekcToM / @usnka B mkone. — 2007. - No
6. Kanrenosa, H. B. 3amura mpoekToB Kak ¢opmMa opraHWU3aIllMd HTOTOBOTO TOBTOPEHUS /
®usuka B mkone. —2007. - Nel.
7. Kouanosg, C. I1. O6yuatommue tectsl / @usnka B mkose. — 2006. - No§.
8. Kupeena,JI.B. 3amanus Ha pa3BUTHE WHTEIUICKTYalbHBIX YMEHUH MPU H3yYECHUH TEMBI «
®dusnka aToMHOTO siapay/dusnka B mikoe.-2008.-No2.
9. Jlyounckas, T.H. ®uzuka u sxonorus/Pusuka B mkosne.-2008-Ne3.
10 JleButan,E.I1. O6 u3zyuenun temsl «Ctpoenne Beenennoity/Pusuka B mkosue.-2011-2.
11. Momueiiko, JI. [1. CamoorieHrBaHNE yJalIuXcs B MpoIiecce MPOBEACHUS KOHTPOJIBHBIX padoT
1o ¢usnKe Kak GakTop pa3BUTHUS MOTUBAIMH ydeHuUs / Dusnka B mkone. — 2007, - Nel.
12. Memankuna,JI.M.Typuup spyautos/®@uszuka B mkose.-2010-Ne7.
13. Hukudopos, I'. I'. Ob6opynoBanrne kaOMHETOB W TexHOJIOTH 00ydeHus / dusmka B mkosne. —
2006. - Ne4, 7.
14. Ocunosa, T. A., lllnsro, A. A. 13 onbiTa UCIIOAB30BaHUS MYJIbTUMEIUNHBIX TEXHOJIOTUNA HA
ypokax ¢usuku. Puznka B mkone. — 2007. - Nel.
15. Ty3oBa, H. H. Pa3zButne ymennii paborars ¢ yaueOHukom / ®usuka B mkoie. — 2007. - Nel.
16. Yanumosa, P. A. MHpopmanmoHHble TeXHOIOTHH U IHTepHET-pecypChl B MPAKTUKE YUUTEIs
busuku / Gusuka B mkoie. — 2006. - Ned,
17. laiixyrauHoB, @. M. O posu goManIHero SKCepuMeHTa B pa3BUTUHN ydamuxcs / dusnka B
nikose. — 2006. - Ne7.

HNudpopmanuonnsie pecypesl Internet
1. Karajgor y4eOHBIX CCBUIOK TO (U3MKE W aCTPOHOMHH [DIeKTpOoHHBIM pecypc] / Pexum
nocryna: http://www.afportal.ru/catalogue .- 3arn. ¢ skpana.
2. 3anumarenpHas  ¢u3mka .  [OnekTpoHHBIH  pecypc] - Pexum  gocryna:
http://www.afportal.ru/catalogue/phys/3 - 3aru. ¢ sxpana.
3. Enpkun B.®. 3anumarenvHas ¢u3nka B BONPOCax M OTBETax [DIEKTPOHHBIM pecypc] /
B,®,Enbkun - Pexxum nocryna: / http://elkin52.narod.ru. — 3arm. ¢ skpana.
4. Knaccuass ¢usuka. [lonmymspro o ¢usuke . [DnekTpoHHBIA pecypc] - Pexum moctyma:
http://class-fizika.narod.ru. - 3armu. ¢ skpaHa.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM JUCHUIJIAHBI

Pes3ynomamut 00yuenusn
(npeomemmnuie)

Dopmbl u Memoovl OUEHKU

[11-chopMupoBaHHOCT,  TPEACTABICHHA O
LIEJIOCTHOW COBPEMEHHOM E€CTECTBEHHO-HAYyYHOU
KapTUHE MUpA, IPUPOJIC KaK €IUHOM LIeJIOCTHOU
CHUCTEME, B3aUMOCBS3M YeEJIOBEKAa, NPHUPOAbl U
o0miecTBa,  IPOCTPAHCTBEHHO-BPEMEHHBI X
Macitabax Bceenennois;

OLICHKA Pe3yJbTaTOB
MPAKTUYECKOTO 3aHATHUS

[12-Bnanenue 3HAHUSAMHA O HaWOOJEe BaXKHBIX
OTKpBITI/IHX nu JOCTHUKCHUAX B 06HaCTI/I
€CTECTBO3HAHMUS, IOBJIMABIIMX HA DBOJIIOLHIO
MpEeACTaBICHU O MNOpUpojAe, Ha pa3BUTHUE
TEXHUKHU M TEXHOJIOTHIL;

OLICHKA Pe3yNbTaTOB
YCTHBIX OIIPOCOB

[13-chopmupoBaHHOCTE  yMEHHUS  MPUMEHSTH
€CTeCTBEHHO-HAyYHBIC 3HAHUS ST OOBSICHEHUS
OKPYKAIOIIUX SIBIICHUH, COXPAHEHHUS 37]0POBbS,

oOecrieueHus 0€e30I1aCHOCTH
KHNU3HCACATCIIbHOCTH, GGPC)KHOI‘O OTHOLICHHUA K
MIPUPOJIE, paIMoHaIBLHOTO

MPUPOJIONIONB30BaHUS, A TaKXE BBINOIHEHUS
POJIU TPAMOTHOTO MOTPEOUTENS;

OLIEHKA PEe3yJIbTaTOB YCTHBIX
(MMCbMEHHBIX ) OTIPOCOB, TECTUPOBAHMUS

[14-chopMHpOBaHHOCTD  MpPEICTaBICHUH O
HAy4YHOM METOJ€ TIO3HaHUA NPUPOIBl U
CPEACTBAX M3Y4YEHUs MeEraMupa, MakpoMHUpa H
MHUKpPOMUPA; BIaJECHUE MPUEMAMH €CTECTBEHHO-
HAyYHBIX HAOIIOJEHUI, OMBITOB, UCCIEIOBAHUI

OLIEHKA PE3YyJIbTaTOB YCTHBIX
(TMCHMEHHBIX ) OITPOCOB, TECTUPOBAHMS

W OIEHKH  JIOCTOBEPHOCTH  TOJYYCHHBIX
pe3yabTaToB;
I15-Bnanenue MMOHATUHHBIM armnapaTom

€CTECTBEHHBIX HAyK, MO3BOJSIONIMM IT03HABATh
MHp, y4acTBOBaTb B  JUCKYCCHSX IO
€CTECTBEHHO-HAyYHBIM BOIPOCaM, HCIIOJIb30BaTh
pa3mUYHBIE  HMCTOYHMKM  HMHGOpMAamuM  JUIs
MOJITOTOBKM COOCTBEHHBIX pPabOT, KPUTHUECKH
OTHOCUTBCS K coobmieHussMm CMMU, conepkamum
HAYYHYIO0 HTHPOPMALIHUIO;

OIICHKA PE3YJIbTaTOB
YCTHBIX OITPOCOB

[16-chopMupoBaHHOCT, ~ YMEHHH  MOHUMATh
SHAYUMOCTh CCTCCTBCHHO-HAYUYHOT'O 3HAHUA JIA
KaXJIOrO0  4YeJIOBeKa HE3aBUCUMO OT  €ro
npodecCHOHABHON  ESTENBHOCTH, pPa3inyaTh
GbakTbl UM OIICHKH, CpPaBHUBATh OILICHOYHBIE
BBIBOJIbI, BUACTL UX CBA3b C KPUTCPHUAMU OLICHOK
U CBSA3b KPUTEPHUEB C OMNPEICICHHOW CUCTEMOU
LIEHHOCTEN

OIICHKA PC3yJIbTaTOB
IMPAKTUYCCKOI'O 3aHATHA

Pezynomamul o0yuenusn
(Muunocmuovle u

OcHogHble noKkazamenu oyeHKu
pe3yromama

OUEHKU

Dopmol u memoowt




Memanpeomemuole)

JI1-ycroituuBbiii uHTepec K | ChopMupoBaHHOCTH  BHYTpeHHEW | JlMarHocTuka

UCTOPUU M JAOCTHKEHMAM B | MO3ULUHU 00YyYarOUIErocs. Ka4eCTBEHHAas

00JIaCTH €CTEeCTBEHHBIX HayK, (u3mepeHHas B
YyBCTBO TOpAOCTH 3a HOMMHATHBHON MIKaJe:
POCCHUICKHE  €CTECTBEHHbBIE €CTb/HET), TOPT(OIHO.
HayKH;

JI2-roToBHOCTH K | CopMupoBaHHOCTH (PA3BUTOCTD) CamoolieHKa, aHaIN3

MIPOJIOJDKEHHUIO  00pa3oBaHUs,
IIOBBIIICHUIO KBa.HI/I(bI/IKaI_[I/II/I

B n30paHHOMN
npodhecCHoHATBLHOM
JeSITeTbHOCTH c

HUCIIOJIL30BAaHUEM 3HAaHUU B
00J1aCTH €CTECTBEHHBIX HAYK;

HOEHHOCTHBIX OTHOIIICHUH K
MMO3HaBaTEILHOM ACATCIIBHOCTH.

MPOAYKTOB
ACATCIIbHOCTHU
(TIpoeKTOoB,
MIPAKTUIECKUX,
TBOPYECKHUX PabOT),
nopT¢oIHo.

JI3-o6vexktuBHOE Oco3HaHue | ChopMupoBaHHOCTH (Pa3BUTOCTH) CamooneHka, aHanus
3HAYUMOCTH KOMIETEHIIMH B | LIEHHOCTHBIX OTHOLICHHUM K MIPOJYKTOB
00JacTH €CTECTBEHHBIX HAYK | MIO3HABATEIHHOW JEATEIBHOCTH. NS TebHOCTH

IJIg dJejioBeka M OOIlecTBa, (TIpoeKTOoB,

yYMEHHE UCIIOJIb30BaTh MIPAKTUIECKUX,
TEXHOJIOTHYECKHUE TBOPYECKHUX PabOT),
JOCTIDKEHUsT B obOjactu nopT¢OIHO.
bu3MKYA, XUMHH, OHOJIOTHH

TUIST TIOBBIIIICHUS

COOCTBEHHOTO

MHTEIJICKTYaTbHOTO Pa3BUTHUS

B BBIOpaHHOU

npohecCHOHATBLHOM

JIeSITEIbHOCTH;

JI4-ymenue CdopmupoBaHHOCTH (Pa3BUTOCTD) Jlnarnocruka
IPOaHAIU3UPOBAThH LEHHOCTHBIX OTHOIIECHUH K MHTErpanbHast
TEXHOTCHHBIE  TOCIEACTBHS | COUATBHOMY U IPHPOTHOMY (KOMILIEKCHBIE TECTHI,
JUISL  OKpY)Karollle  cpenbl, | OKPYKEHHIO (Ha OCHOBE HOPM IpaBa | MOpT(H OO0, BHICTABKH,
OBITOBOIA U | U MOPaJIN) MPE3CHTALIHH).
MPOU3BOACTBEHHOMN

JIESITEILHOCTH YEJIOBEKa,

JI5-roTOBHOCTH CdopMupoBaHHOCTH (Pa3BUTOCTH) Hab6mronenwue,
CaMOCTOSITENILHO  J00BIBAaTh | IIGHHOCTHBIX OTHOIICHHH K nopTdomo.

HOBBIE sl ce0sl €CTECTBEHHO- | Mpeo0pa3oBaTeNbHOM eI TEIIbHOCTH

Hay4YHBIC 3HAHUSA C | ¥ IPOSIBJICHHIO B HEW TBOPYECTBA.

UCIIOJIb30BaHUEM Ui 3TOTO

JOCTYITHBIX HUCTOYHUKOB

nHpopmanuu;

JI6-ymenue ympaBnsaTh cBoer | ChopMupoBaHHOCTH (Pa3BUTOCTD) Habmronenue,
MO3HABATEJILHOMN LIEHHOCTHBIX OTHOIIEHUI K mopT¢omo.
JESTENIbHOCTBIO,  MPOBOJIUTH | MPeoOpa30BATEIBHOMN AEATEIHHOCTH

CaMOOIIEHKY YPOBHS | U IPOSIBJICHUIO B HEM TBOpUECTBA.

COOCTBEHHOTO

MHTEJJIEKTYaJIbHOTO

pa3BHUTHS,

JI7-ymenue BoicTpanBaTh | CHhopMUPOBAHHOCTH caMOyBakeHUs | JlmarHocTuka
KOHCTPYKTHBHBIC U CIIOCOOHOCTH aJIEKBATHO WHTETpaIbHAS
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B3aWMOOTHOIICHHUSI B KOMaH]Ie
M0 pelIeHHI0 O0ImMX 3a1a4 B

OLICHMBATh ce0s U CBOU
JOCTHIXKCHUSA, BUACTh CUJIBHBIC U

(KOMTIJIEKCHBIE TECTHI,
nopT¢OINO, BHICTABKH,

00J1aCTH €CTECTBO3HAHWS,; ciabble CTOPOHBI CBOCH JTHYHOCTH. MIPE3CHTAIIVH ).
MIl-oBnageHue yMEHMAMU M | — yMEHHE IIaHUPOBAThH KonTtpons rpaduxa
HABBIKAMM PAa3JIMYHBIX BUJIOB | COOCTBEHHYIO JESTEIBHOCTE, BBITIOJTHEHU S
MMO3HaBaTEILHOM — OCYIIECTBICHUE KOHTPOJIS U VHIUBUYyaIbHON
JEATENbHOCTH /I M3YYEHHS | KOpPPEeKTHPOBKH CBOEH CaMOCTOSITETTbHOM
pa3HBIX CTOPOH | nesITeIbHOCTH, paboThl 0Oy4arOIIErocs;
OKpYXaroniero — HCIOJIb30BaHUE PA3IUYHBIX OTKPBITBIC 3aLIMTEI

C€CTCCTBCHHOI'O MUPaA,

pECYpCOB ISl JOCTUKEHUS
IOCTaBJICHHBIX [EJIEH.

MPOEKTHBIX PadoT.

M?2- npuMeHEHHE OCHOBHBIX
METO/I0B MO3HAHUS
(mabmroieHusl, HAy4YHOTO
IKCIIEPUMEHTA) ISl U3YUCHUS
pa3IMYHBIX CTOPOH
€CTECTBEHHO-HAy4YHOU
KapTHHBI MHUpPa, C KOTOPBIMHU
BO3HHUKAET  HEOOXOIUMOCTH
CTaJIKUBATHCSI B
npodeccuoHaIbHOM cdepe;

— JIEMOHCTpAIs CIIOCOOHOCTEH K
y4e0HO-UCCIIeIOBATENLCKON 1
MPOEKTHOM eI TETLHOCTH;

— HCIIOJIb30BaHHC paanqulx
METOJIOB PEIICHUS MPAKTUIECKUX
3a7a4.

CemuHapsbl
Y4eOHO-IpaKTUYECKUE
KOH(EPEeHITNH
KoHnkypcbl
OmuMInaabl

M3-ymeHue onpenensith Heau
n 3aJa4un ACATCIIbHOCTH,
BBIOMPATh CpEACTBA I HUX
JOCTH>KEHHS Ha IPAKTUKE;

— OpraHu3aius caMOCTOSITENbHBIX
3aHATUH B XOJI€ U3YYCHUS
00111e00pa30BaTEeNbHBIX TUCIUILINH,
— yMEHHE MJIaHUPOBATh
COOCTBEHHYIO JIeATEITHHOCTE;

Kontposs rpaduka
BBITIOJTHEHUS
VHIUBUYyaIbHON
CaMOCTOSTEJIbHOMN
paboThl OOYJAIOIIETOCS;
OTKPBITHIC 3aIUTHI
MTPOEKTHBIX PaboT.

M4-ymenue KCIOJIb30BATh
pa3au4Hble MCTOYHMKHM IS
MOJTyYeHUs €CTECTBEHHO-
Hay4HOi  umHpopMauuu U
OLICHUBATh €€ JOCTOBEPHOCTb
TUIS JOCTHUKEHUS
MOCTaBJICHHBIX 1IeJiel U 3a/1a4

—  YMEHHE UCTIOJIb30BaTh CPE/ICTBA
WH(pOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIt
(manee - UKT) B pemienun
KOTHUTHBHbBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
coluroieHreM TpeOoBaHU i
SPTrOHOMHKH, TEXHUKH
0e30MMacHOCTH, TUTUCHEI,
pecypcocOepexeHus, IPaBOBBIX U
THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

— 3¢ deKTUBHBIN TOUCK
Heo0X0uMol HH(pOPMAaLIUY;

—  HCIIOJIb30BaHKE PA3IMIHBIX
UCTOYHHUKOB HH(OPMAITUH, BKITIOYAs
SJICKTPOHHBIE;

—  JIEMOHCTpAIUs CIOCOOHOCTH
CaMOCTOSITENILHO UCTIOIh30BATh
HEO0XO0IUMYI0 HH(POPMAIIHIO /st
BBITTOJIHEHHSI TOCTABJICHHBIX
yueOHBIX 3aja4.

[Toaroroska pedeparos,
JIOKJIJIOB,
UCTIOJIh30BaHUE
ANEKTPOHHBIX
HCTOYHHKOB.
HaGmonenue 3a
HaBBIKAMH pabOTHI B
r100aJIbHBIX,
KOPITOPAaTHBHBIX U
JIOKAJTbHBIX
MH(POPMALIMOHHBIX
CeTSIX.
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