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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OVY/1.12 EctecTBo3Hanue (BKJI0OYAasg XUMHIO 1 BHoJ10ruio)
Hazeanue OUCYUNIUHbBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebro# mucrurummasl OY/1.12 EcrecTBo3Hanne (BKmodas Xumuro U bromoruto)
SIBIISICTCS. YaCThIO MPOrPaMMBbl TOATOTOBKH CIIEMAIMCTOB CPEJHEr0 3BEHa B COOTBETCTBHU C
@®I'OC  "ODepepanbHBII  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHIAPT  CPEIHETO
npodeccronanbHoro obpasopanus no crernuaabHoct 09.02.07 MHpOpMAaNMOHHBIE CUCTEMBI U
nporpammupoBanue (mpuka3z Munoopuayku Poccun ot 09.12.2016 . Ne 1547)"

[Iporpamma yuebHoi muctmmInaEbl OCHOBBI €CTECTBEHHBIX HAayK pa3paboTaHa B COOTBETCTBUHU
¢ MeroguueckuMu PEKOMEHIAIMSMHE TI0 peajH3allid CpeaHero ooOmiero oOpa3oBaHUS B
mpenenax — OCBOGHHs — OOpa3oBaTeNbHOW  MPOTPaMMBI  CPeIHEro  MpodecCHOHATBHOTO
obpazoBaHus Ha 0a3e OCHOBHOTO o0Imiero o6pa3oBaHus (YTB. MUHUCTEPCTBOM IPOCBEIIECHUS
P® 14 anpens 2021 )

[Tporpamma yueOHOM TUCIUIUIMHEI pa3paboTaHa Ha OCHOBE:

«[IpumepHONl TporpamMmbl  00IIE0Opa30BaTENbHOW  Y4€OHOH JAMCHUIUIMHBI  «XUMHUS,
pexomennoBaHHOW ~ DemepalbHBIM  TOCYIApPCTBEHHBIM  aBTOHOMHBIM  YUpPEXKJICHHEM
«®DenepabHBII MHCTHTYT pa3BuTHsA oOpasoBaHusy (DPIAY «DUPO») mns peanusanuu
OCHOBHOU podeccnonanbHol o0pazoBarenbHOl nporpammsel CI1O Ha 6a3e 0CHOBHOTO 00IIETO
o0pa3oBaHus ¢ MONy4YeHHEeM cpenHero odmiero odpasosanus (I[Iporokon Ne3 ot 21 wromst 2015
., perucTpanuoHHbIl HoMep peueHzuu 385 or 23 wmrons 2015 . ®IAY «DUPO») mno
CHEIMAIBHOCTSIM CPEIHETO MPO(EeCCHOHATHFHOTO 00pa30BaAHHS.

«[IpumepHON mporpammsl  00meoOpa3oBaTebHOW Y4eOHON JUCHMIUTHHBI  «buHonorusy,
pexkoMeHZi0BaHHON ~ DenepallbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEXKJIEHUEM
«®DenepanpHBlii MHCTHTYT pas3BuThs oOpasoBaHusy (DPIAY «DOUPO») mns peanusanuu
OCHOBHOH TpodeccnonanbHol oOpaszoBarenbHOi nporpammel CI1O Ha 6a3e ocHOBHOTO 0011IETO
o0Opa3oBaHUs ¢ MONy4YeHHEeM cpeaHero obmero odpazosanwmst ([Iporokom Ne3 ot 21 wuromst 2015
., PErUCTpalMOHHBIA HoMmep peueHsun 372 or 23 wmrons 2015 . ®TAY «DPUPO») mo
CTIENATBHOCTIM CPEIHETO NPOECCHOHAIBHOTO 00pa30BaHMUS.

«[IpumepHO# mporpamMmsbl 001Ie00pa3oBaTeNbHON yueOHOM aucnumuinHbl «EcTecTBO3HAHMEY,
pexkomeHgoBaHHOW ~ DenepanbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUPEKICHHEM
«®DenepanbHBId WHCTHTYT pa3BuTHs oOpasoBaHms» (DPIAY «DOUPO») mnsa peanmusanuu
OCHOBHOU TpodeccnonansHoi oOpaszoBarenbHOil porpammsel CITO Ha 6a3e ocHOBHOTO 001IETO
o0Opa3oBaHus ¢ MoONMydeHHeM cpenHero obmero obpasosanus ([Iporokosrr Ne3 ot 21 wuromst 2015
., perucTpaloHHbIl HoMmep peueHszuu 374 or 23 wurons 2015 . ®TAY «DUPO») mno
CTIEIHUATBHOCTSIM CPEIHETO MPOPEeCCHOHAIBHOTO 00pa30BaHHA.

1.2. MecTo y4yeOHO# ANCHMILUIMHBI B CTPYKTYpe MPOrpaMmbl MOATOTOBKH CHEHAJINCTOB
cpe/Hero 3BeHa.

YueOnas mucumminaa OY/[.12 EcrtecTBo3Hanme (BKIrO4ass XUMHIO U BHOJIOTHIO) BXOJIUT B
muksr O61meobpa3zoBaTebHONM MOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

Conepxanne mnporpamMMmbl «OCHOBBI €CTECTBEHHBIX HAayK» HAlpaBICHO Ha JOCTHIKCHHE
CHEAYIOUIUX LETIeH:

* OCBOGHHE 3HAaHMM O COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHHE MHUpa M MeTojax
€CTeCTBEHHBIX HAyK, 3HAKOMCTBO ¢ Haubojee BaXHBIMH WACAMU U JOCTH)KECHUSMU
€CTeCTBO3HAHUS, OKa3aBIIMMH ONPEACIIAIOLICe BIUIHUE HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;
* OBIQJCHHE YMEHUSMH TIPUMEHATH IIOJNIyYCHHBIC 3HAHWUA I OOBSICHEHHUS SIBICHHM
OKpYKafoIlero MHUpa, BOCHPUATHS WH(POPMALUU €CTECTBEHHO-HAYYHOTO M MPO(ECCHOHATBHO



3HaYUMOTO COICPKAHWSA;, pa3BUTHUEC WHTEIUIEKTYalbHBIX, TBOPYECKHX CIIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHHUS B XOZE MPOBEJICHUS MPOCTEHIINX HUCCIIEIOBaHNN, aHAIHM3a SBJICHUH,
BOCTIPUSTHS U HHTEPIPETAIlMH €CTECTBEHHO-HAYYHON HH(OpMAaIHu;

* BOCIIUTaHHE YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHHON MPHUPOIBI U UCTIOIB30BAHHS
JIOCTIDKEHUH €CTECTBCHHBIX HAYK JIJISI PA3BUTHUS IUBHIN3AIMA W TTOBBIIICHUS KA9€CTBA XU3HH,
* MPUMEHEHHE ECTECTBCHHO-HAYYHBIX 3HAHUM B TNPOPECCUOHAIBHON ESITEITBHOCTH U
MOBCETHEBHOM JKHM3HHM JUIs oOecredeHHss Oe30MacHOCTH I>KU3HEIESTeNbHOCTH; TI'PaMOTHOTO
HCIIOB30BaHMS COBPEMEHHBIX TEXHOIIOTHI; OXPAHBI 37J0POBbS, OKPYKAFOIIEH CPE/IbI.
OcBoenne conepxanus y4eOHOU AUCHUIUINHBI «EcTecTBO3HaHUE» 00eCIeunBacT JOCTHIKEHUE
CTYICHTaMH CIEIYIOIINX PE3yIbTaToB:

** IMYHOCTHBIX:

—— YCTOWYHMBBIH MHTEPEC K UCTOPUU M JOCTIDKEHUSAM B 00JIACTH €CTECTBEHHBIX HAyK, TyBCTBO
TOPZOCTH 32 POCCUICKNE €CTECTBEHHBIE HAYKH,

— TOTOBHOCTh K IPOJOIDKEHHIO 00pa3oBaHMs, IMOBBINICHUIO KBaJU(QHUKAIMH B H30paHHON
npo(heCcCHOHANTBHOM IESITETPHOCTH C UCIOIb30BaHUEM 3HAHWN B 00JIACTH €CTECTBEHHBIX HAyK;
—— 00BEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIICTCHIIMNA B OOJIACTH €CTECTBEHHBIX HAyK

JUIS 9eJioBeKa M OOMIecTBa, YMEHHUE HMCIONB30BAaTh TEXHOJIOIMYECKUE ITOCTIDKEHUS B 00IacTu
¢u3uKH, XUMUU, OMOTOTHH JUIS TIOBBIIIEHUS COOCTBEHHOTO HHTEUIEKTYaIbHOTO Pa3BUTHS B
BBIOpaHHOW MPOQeCCHOHATBFHON e TEIEHOCTH;

—— YMEHHe MIPOaHAIN3HPOBATh TEXHOTCHHBIE TIOCIEICTBYS ISl OKpPY)KaroIIel cpebl, OBITOBOM
U TIPOM3BOJICTBEHHOM JEATEIIbHOCTH YEJIOBEKA;

—— TOTOBHOCTBH CaMOCTOSITEIbHO JIOOBIBATh HOBBIC JJIsi ce0si eCTeCTBEHHO-HAYyYHbIC 3HAHUS C
HCIONB30BaHUEM JUTSl 3TOTO AOCTYIHBIX HCTOYHUKOB MH(OpManu;

—— YMCHHE YIpPaBIATh CBOEW ITO3HABATEIbHON [ESATEIbHOCTBIO, IMPOBOIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIUIEKTYyalIbHOTO Pa3BHTHUS;

—— YMEHHE BBICTPanBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIIEHHUS B KOMaH/Ie TI0 PEIICHUI0 O0IMIMX
3a/1ad B 001aCTU €CTECTBO3HAHUS,

** METANPEAMETHBIX:

—— OBJAJICHHE YMEHUSIMH U HABBIKAMH PA3JIMYHBIX BUJOB MO3HABATEILHON AEATEIIEHOCTH IS
W3yYEHHsI pa3HBIX CTOPOH OKPYIKAIOIIET0 €CTECTBEHHOTO MUPA;

—— IpPUMEHEHHE OCHOBHBIX METO/OB IMO3HAHMs (HAOIOIEHWUS, HAyYHOTO SKCIIEPHMEHTA) IS
W3YYCHHUS PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, C KOTOPBIMU BO3HHKACT
HEO0OXOMMOCTh CTAIKUBATHCS B MpodeccruonambHou chepe;

—— yMEHHE ONpPEeATh el U 3a/1a4M IeITeIbHOCTH, BRIOMPATh CPEeACTBA IS UX JOCTHIKEHUS
Ha MPaKTHKE;

—— YMEHHE WCIIONIb30BAaTh pa3WYHbIC WCTOYHUKH Ui TOMYYCHHS €CTECTBEHHO-HAyYHOU
nH(OpPMAIUH ¥ OLIEHUBATh €€ IOCTOBEPHOCTH IS JOCTYIKCHHUSI TIOCTABJICHHBIX IIeJIeH U 3a/1ad.

B pe3yabTaTe ocBOeHHs Y4eOHOM IMCHUIINHBI CTYIEHT J0JI7KEH 3HATH:

O MEJOCTHOM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHMHE MHpa, IMPUPOJLE KaK EAUHOU
LEIOCTHOM CHCTeMe, B3aUMOCBS3M 4YelIOBEKa, NPUPOABI M OOIIECTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MaciTabax BcenenHoi;

0 HanOoJee BaXKHBIX OTKPBITUSAX U JIOCTHIKECHUSAX B OONIACTH €CTECTBO3HAHMWSA, MOBIHSBIINX Ha
9BOJIIOLUIO MIPE/ICTABICHUH O TIPUPOJIE, HAa Pa3BUTHE TEXHUKH U TEXHOJIOTH;

O HAy4YHOM METOJE IO3HaHWs HPHUPOIBl M CPEICTBAX HM3yYEHUs MeraMupa, MakpoMHpa H
MHUKPOMMPA;

B pe3yabTaTre ocBOeHHA Y4eOHOM AUCHUILINHBI CTYIEHT J0J5KEH YMETh:

INPUMEHSATh E€CTECTBEHHO-HAyYHbIE 3HAHMSA JUI OOBSACHEHHS OKPYKAIOIIMX SBJICHUH,
COXPaHCHHUS 3/I0pOBbs, OOecledeHrsI Oe30IMaCHOCTH IKU3HEJCSITEIILHOCTH, OepekHOro
OTHOILIEHUs K MPHUPOJAE, PALMOHAIBHOTO IPUPOJOINOIb30BAHUS, a TAKXKE BBIIOIHEHMS POJIH
TPaMOTHOTO TIOTPEOHTEIIS;

MMOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAy4YHOI0 3HAHMS JUIsl KaKJOTO YeJIoBeKa HE3aBUCUMO OT



ero npoeCcCHOHAIBHOMN AeATENbHOCTH, pa3andarh (PaKkThl U OLEHKU, CPABHUBATh OLIEHOYHBIE
BBIBOZIBI, BHJIETh MX CBS3b C KPHTEPHSIMM OLIGHOK M CBSI3b KPHTEPHEB C OIPEICIICHHON
CHUCTEMOU LIEHHOCTEN

B pesyabraTte ocBOeHUsI y4eOHOM AMCHUILINHBI CTYIEHT JI0J’KeH HMeTh HABBIKU U (MJIH)
OIIBIT /1eSATEIbHOCTH:

BJIaJICHHE TIPUEMAMH €CTECTBCHHO-HAYYHBIX HAOIIOCHUHN, OMBITOB, MCCICIOBAHUN W OLEHKU
JIOCTOBEPHOCTH TOTyYEHHBIX PE3YJIBTATOB;

BJIa/ICHUE ITOHATUIHBIM allapaToM eCTEeCTBEHHBIX HayK, MO3BOJSIIOIIMM IIO3HaBaThb MUD,
y4acTBOBaTb B JUCKYCCHSIX IO €CTECTBEHHO-HAay4YHBIM BOIIPOCAM, MCIIOJIb30BaTh pa3IN4HbIE
WCTOYHUKM HWH(OPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX PalOOT, KPUTUYECKH OTHOCHTHCS K
coobmenusim CMU, coxeprxamum HaydIHYIO WH(HOPMAIIHIO;

1.4. Pexomenayemoe K0JIHY€CTBO YaCOB HA OCBOEHUE NIPOrPaMMbl Y4EOHOH AUCHUILIUHBI:

O0wem nporpammel 220 9acoB, B TOM 9HUCIIE:
ayIMTOPHON yueOHOM Harpy3ku oOyuatomerocst 180 gacos;
caMoCTOsTeNIbHOM paboThl oOyuarorerocs 40 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YUEBHOU JAUCHUIIINHBI
2.1. O6beM yueOHO AMCUUIIMHBI U BU/IbI y4eOHOH padoThl

Tabnuya 1. Buowl yuebnoii pabomsi no nepuooam oceoeruss OOII CIIO ons ghopmel obyuenus -
OUHASL.

Bun yue6noii padorni Boero, Comectp(ul)
aK. 4.
1 2

KonraktHas (aynuropHasi) pa6ora (Bcero) 180 90 [ 90
B TOM YHCJIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 72 36 36

B TOM 4Hrcie B (hOpMe MPaKTHIECKOM MOATOTOBKH

(eciu peyCMOTPEHO) ) ) )
J1a00paTOpHbIE 3aHATHS (€CITU MPETYCMOTPEHO) - - -

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(ecim TIpEyCMOTPEHO) } } }
MPAKTUICCKAE 3aHATH (€CIN MPETyCMOTPEHO) 108 54 54

B TOM 4HCIIe B OpME MPAKTHUECKON TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
CamocrosnTebHas padora o0yuaonierocs (Bcero) 40 20 | 20
B TOM YHCJIE: - - - - - - -

B (hopMe MPaKTUIECKO MOATOTOBKH

(ecim TIPEAYCMOTPEHO) ) } )
YacoB Ha KOHTPOJIb: - - -
ITpomexyTouHast arrectanus B popme: (3auet/qud3ayer/
IK3aMEH) : a0 1 320
OO011asi TPYI0EMKOCTh qac 220 110 | 110




2.2. TemaTuueckuii IiIaH U cogep:kanue yueonom qucuumianasl OY/[.12 EcrecTBo3HaHue
(Brurouass Xumuio 1 buosnornm)

Tabnuya 2. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

HANMEHOBAHUE PA3JIEJIA TUCLHUIIJINHBI B yueGnoii
6 o Kon-Bo yacoB
Coaepxxanue pasjiena (TeMbl) padoTbl
Pa3nen 1. O0mas 1 Heopranu4decKkast XUMUS 2
Brenecnue Jlex 2

OcuoBHbIe TOHATHA XUMIH. BemecTBo. Atom. Mornekyna. XUMHYECKHH AIEMEHT. ATTOTPOITHS.
IIpocTsie u cnokabIC BemecTBa. KauecTBCHHBIA W KOJTMICCTBCHHBIA COCTAB BEMICCTB. XUMHICCKIE
3HaKd B popmyisl. OTHOCHTENLHEIC AaTOMHA W MOJIEKYIIApHas Macchl. KonmmdaecTBo BemecTsa.

Tema 1.1. Xumusi — HayKa 0 BellecTBax 2

OCHOBHBIE 3aKOHBI XUMUH Jlex 2

CrexmomMeTpus. 3aKOH COXPAaHEHUS MAaCCHI BEIIECCTB. 3aKOH IMMOCTOSTHCTBA COCTABA BEIICCTB
MOJIEKYIISIPHOH CTPYKTYpHL. 3aKOH ABOTAIPO U CICACTBUSA UX HETO.

PacueTrHble 3aaun Ha HAXOXKJIEHUE OTHOCUTEIBHON MOJIEKYIISIPHOM MaccChl, ONPEAEIIEHIE MAaCCOBOM 10U
XHMHUYCCKHX DJIEMEHTOB B CJIIOKHOM BEILIECTBE.

Tema 1.2. Ilepronuyeckuii 3aK0H U MePHOIHYECKAs] CHCTEMA

10
xumu4yeckux 3j1emMenToB J[.U. MenaesieeBa u cTpoeHHe aTOMA

[Tepuognyeckuii 3akon .M. MeHieneena.

N Jlex 2
Crpoenue aroma u nepuoamdaeckuii 3akon /[.1. Menzaeneesa.

Otxpertae JI.1. Menneneersim Ileprnonmaeckoro 3axkona. [leprognaeckuii 3akoH B popmynuposke J[.1.
Menneneesa.

Ilepronnveckas Tabmua XUMHIECKUX DJIEMEHTOB — rpaduaeckoe 0ToOpakeHNe TEPHOAIMIECKOTO
3akoHa. CTPyKTypa MEePHOANYCCKON TaOIUIIbI: IePHOIbI (Majibie ¥ OOJbINUE), TPYIIIb! (TJIaBHAS 1
moGouHas).

AtoMm — crioxHas yactuna. Sapo (IpoTOHBI M HEHTPOHEI) U AIIEKTPOHHAs obonouka. M3ortomnsl. CTpoeHHe
SJICKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB MaJIbIX MepruooB. OCOOCHHOCTH CTPOCHHS AIIEKTPOHHBIX
000JIOUEK aTOMOB JIEMEHTOB OOJIBLIMX MEPUOIOB (MIEPEXOTHBIX d1eMeHTORB). [loHsTHE 00 OpOUTANX. S-,
p- u d-opOuTamu. DIeKTpOHHBIE KOH(PHUIypalHy aTOMOB XHMHYECKHX 3JIEMEHTOB.

CoBpemMeHHas GopMyITHpOBKA MTEPHOTMIECKOTO 3aKOHA. 3HAYCHHUE MEPHOIMICCKOTO 3aKOHA U
MIEPUONMYUCCKOH CUCTEMBI XUMIUecKkux 31neMeHToB [I.M. MenneneeBa Ui pa3BUTHs HAyKd U HOHUMaHUSA
XHMUYECKOW KapTHHBI MUDA.

CocraBieHue eKTpOHHO-TpaduIeckux GopMyIl 3TEMEHTOB Ilp 4

CamocrosaTensHast paboTa CTyaeHTa CP 4




Tema 1.3. CTpoeHne BeuecTBa 10

Nonnas xumudeckas cBs3b. KoBaeHTHAs XUMHYECKas CBSI3b.
Merannuuaeckas cBs3b. UucThle BeliecTBa U cMecu. JlucrepcHeie Jlex 2
CHUCTEMBI

WonHas xumudeckas cBs13b. KaTHOHBL, HX 00pa30BaHKE U3 aTOMOB B PE3yJIbTAaTe MPOLIECCa OKHUCIICHHSL.
AHWOHEBI, ©X 00pa30BaHME U3 AaTOMOB B PE3yabTaTe Ipoliecca BOCCTaHOBICHH . IOHHAs CBA3b, KaK CBI3b
MEX/Ty KaTHOHAMH M aHHOHAMH 3a CUET MIEKTPOCTaTHIeCcKOro npuTshkeHus. Knaccnduxanmst HoHOB: 110
COCTaBYy, 3HAKY 3apsiia, HATHYUIO THAPATHOH 06onouku. MonHsle kpucTammmaeckue pemerki. CBoicTBa
BEIECTB C MOHHBIM THIIOM KPUCTAJIMYECKON PELIETKU.

KopanenTras xumraeckas cBsa3b. MexaHN3M 00pa30BaHHs KOBAIEHTHON CBsI3M (OOMEHHBIHN W JOHOPHO-
aKIENTOPHBII). DIEKTPOOTPHIIATEIEHOCTh. KoBasleHTHEIE MOMApHAsA U HeToJIApHas ¢BA3H. KpatHoCTh
KOBAJICHTHOH CBs3U. MoJIeKyIApHBIE 1 aTOMHBIE KpHCTAIUTHYECKUe perreTkiu. CBOWCTBA BELIECTB C
MOJIEKYJISIPHBIMU M aTOMHBIMU KPHCTAJUITMYECKUMU PELIETKAMHU.

Merannmndaeckas cBsi3b. MeTalTHIecKast KpUCTATMIECKAs PEMIETKa U METaUTHIeCKast XUMUIeCKast
cBA3b. PU3HUECKHE CBOMCTBA METAJLIOB.

ArperaTHbIC COCTOSIHUSA BEIIECTB M BOJOPOAHAS CBA3b. TBepIoe, )KUIKOE U ra3000pa3HOe COCTOSHHS
BelecTB. [lepexon BemiecTBa U3 OAHOIO arperaTHOro COCTOSIHUA B Apyroe. BogopoaHas cBs3b.

Yucreie BenjecTBa U cMecH. [lonsiTie o cMecu BemiecTB. [ oMoreHHsle v rereporeHHsie cMec. CocTas
cMeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCOBast JI0JIsI TPUMECEH.

HucriepcHble cucteMsl. [Torstue o qucnepcHoi cucreme. AucniepcHast ¢a3a U AUCIIEPCHOHHAS Cpea.
Knaccugukaums aucnepcHbix cucteM. [ToHsATHE O KOJUTOHIHBIX CHCTEMAX.

Pemenue 3agau. IIp 4

JlaGoparopHas pabora. Ip 2

HpHIOTOBJIeHI/IC CyClICH3UHU Kap60HaTa KaJIbIIUA B BOJC. HOJIy‘ICHI/IG SMYJIbCHUH MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBaMU JAUCTICPCHBIX CUCTEM.

CamocrostenpHast paboTa CTyIeHTa CP 2

Tema 1.4. Boga. PacTBopbl. D1eKTPoJUTHYECKAS] THCCOLHALIHS 8

Bona. PactBopsl. PactBopenue

Jlex 2
DIEKTPOTUTHIECCKAS TUCCOITHAIIUA

Boga. Pacteopsl. PactBopenune. Boga kak pactBopurtens. PactBopumocTs BelllecTs. HachlilieHHEBIE,
HEHACBHIIIEHHEIE, TEPECHIIICHHBIE PACTBOPHI. 3aBUCHMOCTH PACTBOPHUMOCTH Ta30B, XKUAKOCTEH U
TBEpPABIX BEUIECTB OT Pa3IN4HBIX (PaKTOPOB.

MaccoBast 1014 paCTBOPEHHOTO BEILECTBA.

DIEKTPONUTHIECKAS AUCCOMHALHSL. DIEKTPOIUTHI M HE IIEKTPOIHTHIL. DIEKTPOTUTHIECKAS
mucconuanis. MexaHu3MBbl JIEKTPOTATHHYECKOM IMCCOIUAIH JUTsI BEMIECTB C Pa3IMIHBIME THIIAMHU
XAMHYECKOH CBsI3U. [ MapaTupoBaHHbIe M HE THAPATHPOBAaHHBIC HOHBL. CTETIEHb MIEKTPOITATHIECKON
nuccormanuy. CuipHbIEe U crabblie 91eKTpoiauThl. OCHOBHBIE IMTONOKEHUS TEOPUH DIIEKTPOIUTHIECKOM
Jucconuari. KucimoTel, OCHOBaHMS U COMH KaK IEKTPOIIHTHL.

Pemenne 3amau Ha MacCOBYIO OO paCTBOPEHHOTO BCHICCTBA.

o IIp 4
CocraBneHue ypaBHEHHH THAPOIIH3A.

CamocrosTesnpHas padoTa CTyIeHTa CP 2




Tema 1.5. Kinaccudukauus HeopraHu4ecKUuxX coeIHHEHHH U UX 12
CBOIICTBa

Kucnots! 1 ux csoiictBa. OcHOBaHHA U UX cBoMcTBa. COIM U UX Tlex 4
cBoricTBa. OKCHIBI ¥ UX CBOMCTBA

Kucnors! 1 ux cBoricTBa. KHCIOTEI Kak 2IEKTPONHTHI, MX KITACCH(HKAIHS 110 pa3IMIHbIM TPHU3HAKAM.
XUMHUYECKHE CBOMCTBA KHCIIOT B CBETE TEOPHUH IEKTPOIUTHIECKON arcconnanun. OcobeHHOCTH
B3aUMOJICUCTBHI KOHIICHTPUPOBAHHOW CEPHOW M a30THOW KHCIIOT ¢ MeTauiaMu. OCHOBHEIE CIIOCOOBI
MOJIYYEHHS KUCIOTEL.

OcHoBaHus 1 UX cBoiicTBa. OCHOBaHMS KaK IEKTPOIUTHI, NX KIACCH(UKALNS IO PA3IUIHBIM
Npu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHMI B CBETE TEOPUH HIEKTPOIUTHYECKOHN AUCCOLHALUN.
PasnoxeHre HepacTBOPUMBIX B BOJIe OCHOBaHWN. OCHOBHBIE CIIOCOOBI MTOTyYCHUsT OCHOBAHUIA.

Conu n ux corictBa. Comu kak 31ekTponuTsl. Comu cpeHne, KHCiable 1 OCHOBHBIE. XUMUYIECKH
CBOWCTBA COJIEH B CBETE TEOPHH IMEKTPOIUTHIECKOH Auccorranyy. CrocoObl OTyIeHHST CONeH.
I'upponus conei.

Oxcuppl 1 ux cBoiicta. ConeoOpasyromue 1 Hecolieodpasyromue okcuasl. OCHOBHEBIE, aM(pOTEpHBIC U
KHCJIOTHBIE OKCHBI. 3aBUCHMOCTB XapaKTepa OKCHJIA OT CTETIEHH OKHCIIEHHUS 00pa3yIomero ero MeTasuia.
XuMuuecKkue cBOMCTBa OKCHUI0B. [lonyueHne OKCuioB.

Perienne reHeTuyeCcKUX EMOYCK MpeBpaiieHs. Pemenue 3a1ad Ha N 4
H30BITOK-HEIOCTATOK. P
JlaGopatopuas pabora IIp 2

BzaumogeiictBue coneil ¢ Metaiuiamu. B3aumoneiictBre conet 1pyr ¢ apyrom. 'uaponus coneit
Pa3IUYHOTO THUIIA.

CamocrosTensHast paboTa CTyAeHTa CP 2

Tema 1.6. Xumunveckue peakuun 12

Kitaccudukarus xumudeckux peakiuuit. OKUCIUTEIBHO-

o Jlex 4
BOCCTAHOBUTENIBHBIE peakiuu. CKOPOCTh XUMUYECKHX PEaKIIHi

Krnaccudpukanus XuMU4eckux peaknuil. Peakiuy coeinHeH s, pa3IoKeHHs, 3aMEIICHH, OOMEHa.
Karanutnueckue peakiuu. O6paTumble 1 HeoOpaTUMBbIE peakiiy. | OMOTEHHBIE M TETEPOTEHHBIE
peakiun. DK30TepMAYECKIE U YHAOTEPMHUIECKIE peaknn. TemnoBoi 3p(PeKT XMMHIEeCKUX peakInii.
TepmoxuMudecKkue ypaBHEHH.

OKHCIATENBHO-BOCCTAHOBUTENBHEIE peaknun. CTeneHp okucieHns1. OKUCIHUTEND U BOCCTAaHOBJICHHE.
BoccranoBurtens u okucienne. Metos 27eKTpOHHOTO OanmaHca U COCTAaBICHUS ypaBHEHUH
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIHIA.

CxopocTh XUMHYECKHX peakinnil. [loHsATHE 0 CKOPOCTH XMMHYECKUX peakiii. 3aBUCHMOCTb CKOPOCTH
XAMHYECKHAX PEaKIUi OT pa3IHIHbIX ()aKTOPOB: MPUPOIBI PEarupyronX BEMECTB, HX KOHIICHTPAINH,
TEMIEpPaTyphl, MOBEPXHOCTH CONMPUKOCHOBEHHUS U MCIIONB30BAaHMUS KaTalIN3aTOPOB.

OOpaTUMOCTh XUMHUYECKUX peakuuii. OOpatuMble 1 HeOOpaTHMBIE Peakuu. X UMHYECKOEe PaBHOBECUE U
coco0bI €r0 CMELLEHNUS.

CocraBiieHUEe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHMA. IIp 4
JlaGoparopuas pabora. IIp 2
Omnpenenenne GpakTopoB, BAUSIONIMX HA CKOPOCTh XUMHUYECKON PEaKIIUH.

CamocrosTesnpHas padoTa CTyIeHTa CP ‘ 2
Tema 1.7. MeTanabl 1 HEMETAJLIbI 10
Meramnsl. Hemeransl Jlex ‘ 2

Meramnel. OcOOEHHOCTH CTPOSHHS aTOMOB U KpHUCTaII0B. PU3HvecKkue CBOWCTBA METAJLIOB.
Knaccugukamus MeTamuioB 1Mo pasinaHbIM IpU3HaKaM. XHMHYECKHE CBOMCTBA METAILIOB.
DIEKTPOXUMHUIECKHH P HAIPsDKSHHH MeTauioB. MeTtaimoTepMust.

O6mme crroco0bI momydeHus: Metaios. [lonstue o metamtypruu. [lupomeramryprus,
TUAPOMETAJLTYPTHS B DJIEKTpoMeTauTyprusi. CrijiaBel Y4epHBIC M LIBETHEIE.

Hemerannsl. Oco0eHHOCTH cTpOeHHs aToMOB. HeMeTalisl — npocThie BemecTBa. 3aBHCUMOCTh CBOMCTB
TaJIOTEHOB OT WX MonokeHus B [leprommaeckoit cucreme. OKUCIUTETBHBIE H BOCCTAHOBUTEIBHBIE
CBOICTBA HEMETAJLIOB B 3aBUCUMOCTH OT HX IOJIOKEHUS B Py DIEKTPOOTPULATEILHOCTH.

Pemenne pacueTHbIx 3a1a4. ITp 4




JlaGoparopnast paboTa. IIp ‘ 2

[MpoBenenue 3aKkairku 1 otnycka craind. O3HaAKOMIIEHUE C CEphIM U OellbiM ayryHoM. PacniosHaBanue
JKEJIE3HBIX PYA.

CamocrosTensHas pabora cTyIeHTa CP ‘ 2
Tema 1.8. O60611eHHEe 3HAHMIT 110 HEOPTAHUYECKOH XHMUHU 4
T'enerndeckas cBA3b MEXy KJIacCaMU HEOPraHUYECKUX COSAMHEHUMN. IIp 2
KonTpornpHast paboTa 1o o01ieif HeOpraHHYeCKO XHMUN IIp 2
Pa3nen 2. Opranuyeckasi XuMusi 2
IIpenmer opraHUYECKOU XUMUU. Jlex 2

HpI/IpO,HHLIC, HUCKYCCTBCHHBIC 1 CHHTCTUYCCKUC OPTraHUYICCKHUEC BCIICCTBA. CpaBHCHI/IC OpraHu4Y€CKuX
BCHICCTB C HCOPraHUYICCKHUMH. BaneaTHOCTE. XHMHIECKOE CTPOCHHUC KaK IMOPAAOK COCAUHCHH aTOMOB B
MOJICKYJIbI 1O BAJICHTHOCTH.

Tema 2.1. OcHOBHbIE NOHATHS OPTrAHUYECKON XHMUH U TEOPUS
CTPOEHHUSI OPraHNYeCKHX COeJUHEeHUI

Teopusa cTpoenus opranndecknx coennnennit A.M. bytnepoga.
Kaccudukanus opranndeckux Bemects. Kimaccndukanms peaknnii B Jlex 2
OpraHUYeCKOU XUMUH.

Teopus cTpoerust opranmdecknx coennHeHnit A.M. Bytneposa. OCHOBHEIE TTOJIOKEHHSI TEOPHH
XAMUYECKOTO cTpoeHHs. M3oMepus u u3oMepbl. XuMHUecKue GOpMyIIbI H MOJCIH MOJIEKYII B
OPraHUYeCKOM XUMHUH.

Knaccugukaums oprannueckux Bemiects. Kiaccuukans BEmecTs Mo CTPOCHUIO YIIEPOIHOTO CKeJleTa
W HAJIMUUIO QYHKOHOHANBHBIX Tpymil. [omonorn u romornorus. Hagana nomenknarypsl [UPAC.
Kiaccudukanus peaknnii B opraHndeckoil XuMuHn. Peakmun npucoequHeHns (THAPUPOBaHNS,
TaJOT€HUPOBAHUS, THAPOTATIOTEHUPOBAHNUSA, THApaTannuy). Peaknnu ormennenus (AeruapupoBaHus,
JIETAPOT aIOTeHUPOBAHMS, AeTHApaTrannn). Peaknnn 3amemenus. Peakunn n3oMepu3anum.

HsroroBnenue Moaeaei MOIEKYI OPTaHMUECKHX BELIECTB CP 2
HsroroBnenne Moaenei MOIEKYI OPraHMYECKHX BEIIECTB Tp ’
Tema 2.2. YriieBogopoabl ¥ X NPHPOAHbIE HCTOYHHKH 12

Anxansl. Ankensl. Jlnens! u kayayku. Ankuabl. Apensl. [Ipupognasie Tlex 4

HCTOYHUKH YTIICBOAOPOAOB

Ankassl. AJIKaHbl: TOMOJIOTHYECKH psAJl, ©30MEPHUA U HOMEHKIIaTypa aJIkaHOB. XMMHYECKHE CBOMCTBA
ankaHoB (MeTaHa, 3TaHa): TOPEHKE, 3aMEIICHHE, pa3ioKeHne, qernapruposanue. [I[puMenenne ankaHoB
Ha OCHOBE CBOMCTB.

Anxensl. DTHIICH, €TO0 TTOTyYeHUe (AETUAPUPOBAHIEM dTaHa, ACIOITUMeprU3auen

nonudTHIIeHa).l oMonornueckuit psag, H30Mepus, HOMEHKIIaTypa aJIKeHOB. XUMUYECKHE CBOMCTBA
3THJICHA: TOPCHUE, KaueCTBEHHBIC peaknny (obecBedrnBaHne OpOMHOW BOABI M pacTBOpa IepMaHraHaTa
KaJus), THaparanus, noauMepusanys. I [ppMenenne sTiuneHa Ha OCHOBE CBOMCTB.

Hwuens! u xayuyku. [loasTrHe 0 AMEHAX KaK yIIIeBOJOPOAAX C ABYMsI JBOWHBIMH cBA3sIMH. ComnpspKeHHbBIS
nueHbl. XUMHYECKHE CBOicTBa OyTanueHa-1,3 u usomnpena: odeciisednBaHne OPOMHON BOJIBI U
noJIMMepu3anus B kaydyku. HatypansHelil 1 cHHTeTHYECKUE Kaydyku. PesuHa.

Ankusbl. AnietuineH. XMMHYECKHE CBOIMCTBA alleTUIICHA: TOPeHKE, 00ecIIBeunBaHIE OPOMHOI BOJIBI,
MPUCOEIUHEHHE XJIOPOBOAOPOJA U TuApaTanus. [IpuMeHeHE alleTUIeHa Ha OCHOBE CBOMCTB.
MexkiaccoBast U30MepHs C aJIKaJUEHAMU.

Apensl. berzon. Xummuaeckue cBoiicTBa O¢H30a: TOPEHHE, PEaKLIAN 3aMEeICHN (TaJoreHHpOBaHuUE,
HutpoBanue). [IpuMeHeHe 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHble HCTOYHUKH YIIIEBOAOPOAOB. IIpupoaHblii ra3: cocTaB, IPUMEHEHHUE B KaUe€CTBE TOIIUBA.
Hegts. CocraB u nepepaborka Hedtu. [leperonka Hedru. Hedrenponykrsr.

Pemenune 3agad Ha BBIBO/I MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO

IIp 4
BEIECTBa

JlaGoparopras padora. Ip 2

YcTaHoBIeHHE KA9ECTBEHHOTO COCTaBa MpEeaCIbHBIX YITIEBOAOPOAOB




CamocTosTenpHast paboTa CTyaeHTa CP 2

Tema 2.3. Kuciiopoaconepikammue opraHnviecKne coeHHeHHs 6

Cauptel. Oenon. Anbaeruast. Kapoonossie kuciotsl. CiioxHbIe

Jlek 4
3¢hUPBI U KUPBL. YIIICBOIBI.

Cruprsl. [lonydenune sTanona OpoyKeHHEM ITIOKO3bI M THApaTalnei STuiieHa. [ uapokcuibHas TpyTia
Kak (yHKIoHaIbHas1. [ToHATHE 0 TIPEAETbHBIX OIHOATOMHBIX CIUPTaX. XMMUYECKHUE CBOWCTBA ATAHONIA:
B3aHMOJICHCTBHE C HATPHEM, 00pa30BaHHE IPOCTHIX H CIIOKHBIX H(PHPOB, OKACICHUE B AJIbICTHI.
[IpuMmeHeHne 3TaHONA HA OCHOBE CBOMCTB. AJIKOTOIIN3M, €r0 IMOCIESICTBHUS U MIPEIXyTPEKICHHE.
I'munepun xak nmpeacTaBUTENb MHOTOATOMHBIX CITUPTOB. KauecTBeHHAs peakiiis Ha MHOTOaTOMHBIE
crupTsl. [lpuMenenue munepnHa.

®eron. PU3HUECKUEe T XUMUICCKAE CBOMCTBA (peHoma. B3anMHoe BIAsiHIIE aTOMOB B MOJICKyIe (heHOIa:
B3aMMO/ICHCTBHE C THIPOKCHIOM HaTPHs 1 a30THOH KucioTol. [Iprmenenne ¢peHoma Ha OCHOBE CBOWCTB.
Anpaerunel. [Torstre 06 anpaernaax. AjpIeruanas rpymmna kak GyHkunonansHas. opmanbaerug u
€ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILIYIO KUCIIOTY, BOCCTAaHOBICHUE B COOTBETCTBYIOLIUI CIIUPT.
[Mony4enue anpaeruioB OKUCICHHEM COOTBETCTBYIOIMX cIHpTOB. [IpuMenenue popmanpaeruaa Ha
OCHOBE €r0 CBOMCTB.

Kapbonogsie kucioTsl. [loHsaTHE 0 KapOOHOBBIX KucIoTax. KapOoKcuiibHas rpyma Kak
¢yHKIIMOHaNBHAs. [oMonorHnYecKuil ps NpeenbHBIX OHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyduenne
KapOOHOBBIX KHCIIOT OKHUCICHUEM aJIbJCTHIOB. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHL: 00IIne
CBOWCTBA C MUHEPAJIHLHBIMI KHCIOTaMH 1 peaknus dTepuprkannn. [[ppMeHenne ykcyCHON KACIOTHI Ha
OCHOBE CBOMCTB. BbIcIine sXupHbIE KUCIOTHL Ha IPUMEPE NaIbMUTHHOBOW U CTEApUHOBOI.

Crnoxwusie 3¢pupsr u sxupsl. [lomydenne cnoxHsix 3¢upos peaknueil srepuduxanun. Croxabie 23pups! B
HpUpPOJeE, UX 3HaueHHe. [IprMeHeHne cloXKHBIX 3QUPOB Ha OCHOBE CBOICTB. JKHPHI KaK CIIOKHBIC
s¢upsl. Knaccupukanust xupos. XUMHYIECKHE CBOWCTBA KHUPOB: THAPOIN3 U THAPUPOBAHHE JKUIKHX
xknpoB. [IpuMeHeHre KUPOB HA OCHOBE CBOMCTB. MblLia.

VrneBonsl. YIeBops!, HX KJIacCH(pUKAINA: MOHOCAaXapH bl (TIF0K03a, GPyKTO3a), Jrucaxapusl
(caxapo3sa) u mosicaxapubl (KpaxMal U [eiTro103a).[1T0k03a — BEIIECTBO ¢ ABOHCTBCHHOMN (yHKIIMEH —
anbACTUAOCHUPT. XMMHUYECKHE CBOMCTBA ITIIOKO3bI: OKHCIIEHHE B IIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE
B copOuT, cimproBoe Opoxenue. I[lppuMeHeHe NIIOKO36I Ha OCHOBE CBOMCTB. 3HAYECHUE YITICBOJIOB B
YKUBOW TIPUPOJIE M XKHU3HU YenoBeka. [[oHATHE 0 peakusaxX NOJMKOHACHCAIIMN U THAPOJIN3a Ha IPIMepe
B3aHMOIPEBPAILEHHHN: TIIIOKO3a HOMHCaXapyI.

JlabGoparopnast paboTa. ‘ IIp ‘ 2

PactBOpenne mmneprHa B Boae U B3anuMoseiictaue ¢ rugpokcunom mean(ll). CpolicTa ykcycHOI
KHCJIOTBI, OOLIIE CO CBOMICTBAMK MHHEPAJIbHBIX KHACIOT. J[0Ka3aTeIbCTBO HEMPeaeIbHOTO XapaKTrepa
KHJKOTO X)upa. BzanmonelicTBrE TITFOKO3BI U caxapo3sl ¢ Tuapokcuaom menu(ll). Kagectennas
peaxius Ha Kpaxmail.

Tema 2.4. A3oTconepaxaiiyie OpraHnyecKne coeqHHEHHUsI.
ITommepsl

Awmunbl. AMuHOKHCTOTEL benkn. [Tommmepsr Jlex 4

Awmunsl. [Tonstue 06 amuHax. AnudaTHuecKkne aMUHbI, HX KIIACCH(DHUKAINSI U HOMEHKIATypa. AHUIHH,
Kak opraHnueckoe ocHoBaHue. [lomydyenne annnuna u3 HuTpodensona. [IpuMenenne annmuHa Ha
OCHOBE CBOJCTB.

AMHHOKHCIIOTBL. AMUHOKHCIIOTHI Kak aMpoTepHbIie TU(yHKINOHATBHBIC OPraHUYeCKUEe COCTHHEHUS.
XHUMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOZEUCTBHE CO MIEN0YAMH, KUCIIOTAMH H JPYT C APYyTrOM
(peaxuusa nomukoHAeHcanun). [lenTuaHas cBa3p 1 nomunenTHasl. [IpuMeHeHne aMIHOKHUCIIOT Ha
OCHOBE CBOMCTB.

Benku. [TepBuunast, BropuuHasi, TpeTHYHAA CTPYKTYPBI OelKkoB. XHUMHYECKHE CBOUCTBA OCIIKOB: TOpPEHHE,
JCHATYpAaL¥sl, TUAPOIH3, IIBETHBIC peakiuu. bronorndeckue QpyHKIMH OENKOB.

IMommmepsl. benku 1 momucaxapu/bl Kak OMOTOTHMEPEI.

ITnactmaccsl. Ilony4yeHne NoMMMEPOB peakLUel MONIMMEPU3ALMH U MOJIUKOHEHCAIUN.
TepmoruracTH9HEBIE U TEPMOpEaKTHBHBIE TuTacTMacchl. IlpeacraBurenu niacTmacc.

Bonoxkna, ux knaccuukanys. [lonyuenne BonokoH. OTaenbHbIe TPEACTaBUTEH XMMUYESCKHX BOJIOKOH.




JlaGoparopnast paboTa. IIp ‘ 2

PactBopenue OenkoB B Boge. OOHapyxeHUE OSITKOB B MOJIOKE M B MSICHOM OynboHe. JleHaryparus
pactBopa Oeka KypHUHOTO sIiflia CIIUPTOM, PACTBOPaMH COJIEH TSKEJIBIX METAJUIOB U IPU HArPEBaHUH.

Tema 2.5. O60061mieHHe 3HAHMI 110 OPrAHUYECKOM H 8
HEOPraHM4ecKoi XUMHH

I'eHeTH4eckas CBA3b MEXAY KIAaCCAMH OPraHUYECKUX COEIUHEHHI IIp 4
CamocrTosiTenbHast paboTa CTyIeHTa Cp 2
KonTponeHas padora. 3auer IIp 2
Tema 3 buoJiorus 4
Beenenne Jlex 4

OOBeKT u3ydeHus: OMOIOTuN — XHBast pupoza. [[pu3HaKy KUBBIX OPraHU3MOB M UX MHOTOOOpasue.
‘YpoBHEBas OpraHnu3anys KUBOU IPHPOIBI M IBOONUA. MeToabl MO3HaHUA )KUBOH Mpupoasl. O6mie
3aKOHOMEpHOCTH Oronoruu. Pomnb 6uonoruu B opMUPOBAHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTHHBI MAPa U IPAKTHYECKON IEATEIEHOCTH JIFOCH.

3HaueHne OMOIIOTHH ITPH OCBOEHUH MPO(ECCHI 1 CIENHATBHOCTEN CPEIHETO MPOECCHOHATHHOTO
o0Opa3zoBaHUA.

Tema 3.1. Yuenne o Kierke 18

Xummraeckasi opranu3anus KieTku. CTpoeHne U (PyHKIIUH KIICTKH.
OOMeH BemecTB U MPEeBPAIICHNAE YHEPTHHU B KITEeTKe. JKH3HECHHBII Jlex 6
LIMKIT KJIETKH.

XuMudeckast opraau3anys kieTku. Kiierka — aneMenTapHas )KUBast CHCTEMa M OCHOBHASI CTPYKTYPHO-
(yHKIIMOHAIbHAS SIHKIIA BCEX KUBBIX OpraHn3MoB. KpaTkasi HCTOpHS U3YUCHUS KICTKH.
Xumudeckas opranuzanysi KieTku. OpraHndecKre i HEOPraHWIeCKHIE BEMIECTBA KIICTKH H KUBBIX
OpraHu3MoB. benkw, yrieBobl, TUIHIBI, HyKJIEHHOBBIE KUCIOTHI ¥ UX POJIb B KIIETKE.

Crpoenne u pyHKIHHN KIeTKA. [IpoxapuoTnieckie n 3yKapHoOTHIECKHE KIeTKH. Bupycel kak
HekseTouHas opma )KH3HH U BX 3HaueHue. boproa ¢ BupycHbiMu 3a0oneBanusivu (CITUI u mp.)
[uromnmasma u kiierounas MeMopana. OpraHOUIBI KIETKH.

OOMeH BeIeCTB U NpeBpallcHIE YHEPTUH B KieTke. [tacTnaeckuii M SHEpreTHYeCKHit 0OMEH.
Crpoenne u pyrakmun xpomocom. JIHK — HOCcuTens HacnencreenHoi nHpopmanmn. Permmunkanmst JJHK.
T'en. I'enetnueckuii kon. buocuures Oenka.

JKu3ueHHbli ukn kietkd. Kierku u ux pasHooOpasue B MHOTOKJIETOYHOM OpTraHH3Me.
Huddepenumponka knetok. Kiierounas Teopust ctpoeHus opranusMos. Mutos. Llutoxunes.

HaOmronenye KIeTOK pacTeHUIl M )KHBOTHBIX ITOJ] MUKPOCKOIIOM Ha
FOTOBBIX MHKpOIIpenaparax, X onucaHue.

IIpuroroBneHue u onucaHUEe MUKPOIIPENApATOB KIETOK PACTEHUMN. IIp 8
CpaBHeHHE CTPOEHUS KIETOK PACTEHUI M dKUBOTHBIX 110 TOTOBBIM
MHKpOIpenaparaM.

Hemoncrpanun: Crpoenue u crpykrypa 6enka. Ctpoenne monekyn JJHK u PHK. Penmxanms JIHK.
CxeMBlI 3HEpreTUYeckoro ooMeHa u 6uocunTesa 6enka. CTpoeHHe KISTOK MPOKAPUOT H DYKAPHOT,
CTPOCHHE U MHOTOOOpa3He KIETOK pacTeHUH U )XKMBOTHBIX. CTpoeHue Bupyca. @ororpaduu cxem
cTpoeHus xpomocoMm. Cxema cTpoeHust reHa. MuTo3.

CamocrosaTensHast paboTa CTyaeHTa ‘ CP ‘ 4




Tema 3.2. Opranunsm. PazmHoKeHre U HHAMBHAYAJIbHOE Pa3BUTHE
OpPraHN3MoB

22

PasmuoOxkeHue oprannsmoB. MHIuBUyalbHOE PAa3BUTHE OpPraHU3Ma.

JIex 6
HMuapuBuayaasHOE pA3BUTHE YETOBEKA.

Pasmuoxenme opraansmoB. Oprannsm — enmHoe 1enoe. MHOroo0Opasue opranu3mMoB. PasMHOXeHNE —
Ba)KHEIiIlIee CBOMCTBO KUBBIX OpraHu3MoB. [lomoBoe u Gecrionoe pasMHokeHHne. Meiio3. Obpa3oBanue
MIOJIOBBIX KJIETOK M OIJIOJJOTBOPEHHUE.

MumuBuayansHOE pa3BUTHE OpTaHNU3Ma. DOMOPHOHANBHEIN 3Tan oHTOreHe3a. OCHOBHBIE CTATUHI
sMOpuonanpHOro passutus. Opranorenes. [TocramOpuonansHoe pasBuTHE. CXOACTBO 3apOABIIICH
MIPEACTABUTENEH Pa3HbIX Py MO3BOHOYHBIX KaK CBUIETENBCTBO UX DBOJIFOLHOHHOTO POACTBA.
[Ipuunnbl HapyIIeHUH B pa3BUTUH OPraHU3MOB.

MunuBuayansHOE pasBUTHE YelloBeka. PenponykrusHoe 300poBke. IlocnencTBus BIUAHUA alKOI O,
HUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPSI3HEHUs] CPEbl Ha PA3BUTHE UEIOBEKA.

BrisiBnenue 1 onrcaHue MPU3HAKOB CXOICTBA 3apPOJIbIIIEH YeTOBEKA U
JIPYTHUX MTO3BOHOYHBIX KaK J0Ka3aTeIbCTBO UX HBOJIIOLIMOHHOTO IIp 12
poxncTaa.

JemoHcTpaunn: MHorooopasue opranu3mMoB. OOMEH BEIIESCTB U MPEBPALICHUE YHEPTUHU B KIICTKE.
®orocunTes. [enenue kinerkn. Muto3. becrionoe pasmuokenue opranuzmon. O0pa3zoBaHKE MOJIOBBIX
KiieTok. Metios. OmionorBopenue y pacreHuid. MHauBHTyalbHOE pa3sBUTHE OpraHU3Ma. TUIIbI
MOCTAMOPHOHAIEHOTO Pa3sBUTHS KHBOTHBIX.

CamocrositenpHas paboTa CTyJIeHTa CP 4

Tema 3.3. OcHOBBI reHETHKH U CeJIeKIHH 18

OCHOBBI YYEHHS O HACIEACTBEHHOCTH W M3MEHYNBOCTH.
3aKOHOMEPHOCTH U3MEHYHBOCTH. OCHOBBI CEJIEKIINH PACTEHHH, Jlex 4
YKUBOTHBIX H MUKPOOPTaHHU3MOB.

OCHOBBI YUCHHS O HACICICTBEHHOCTH M M3MEHIUBOCTH. | eHETHKA — HayKa O 3aKOHOMEPHOCTSIX
HACIIEJICTBEHHOCTH M M3MEHYHBOCTH Opranu3MoB. [. MeHnaens — OCHOBOMNOJIO)KHUK I€HETHKH.
['eneTHdeckas TEPMIHOIOTHS U CHMBOJIMKA. 3aKOHBI TCHETUKH, ycTaHoBIeHHEIE [. Mernenem.
MonorubpuHoe 1 TUTHOPUTHOE CKpenTBaHNE XPOMOCOMHAs TEOPHUS HACIECICTBEHHOCTH.
BzaumoseticTBrue reHoB. 'enetnka moja. CILEmICHHOE ¢ II0JI0M HAclIeIOBaHNEe. 3HAYCHUE TCHETHKH JIJIst
cenekiuy U Menuuunbl. HaciiesctBeHHbie 00J1€3HN Y€I0BEKa, UX MPUIMHBI H MPO(HIAKTHKA.
3aKOHOMEPHOCTH U3MEHYNBOCTH. HaciiencTBeHHAS, MITH TEHOTUITHYECKAs!, U3MEHIUBOCTb.
MopmudukanuoHHas, YU HEHACTIEACTBEHHAA, MU3MEHIUBOCTE. [ eHeTHKa yemoBeka. [‘eneTnka u
MenulHa. MarepuaiabHble OCHOBBI HACIEACTBEHHOCTHA U U3MEHYMBOCTH. [ €HEeTHKA 1 9BONIIOLMOHHAS
Teopus. [eHeTHKa TOMyIIALMIA.

OCHOBBI CENIEKIINH PACTCHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB. [ €HETHKa — TeopeTHIeCcKast OCHOBA
cenekiun. OTOMaNTHUBAHUE )KUBOTHBIX U BRIPAIUBAHUE KYIBTYPHBIX paCTCHUN — HadallbHBIC STAITbI
cenekiuy. Yuenue H. . BaBuiosa o neHTpax MHOrooOpasus U IPOUCXOKACHHS KyJIBTYPHBIX PACTCHHH.
OCHOBHBIC METOIIBI CENIEKITHH: THOPUAN3AIUA U MICKYCCTBEHHBIA 0TO0p. OCHOBHBIE JOCTHIKCHUS
COBPEMEHHOM CENEKIUH KYJIbTYPHBIX PACTEHHH, TIOMAITHUX YKUBOTHBIX U MUKPOOPTaHU3MOB.
buoTrexHonOTHsA, €€ JOCTHKEHUSA U IEPCIICKTUBEI Pa3BUTHA. DTHICCKUE ACTICKTHI HEKOTOPBIX
JOCTHIKCHH#H B OroTexHonoruu. KitoHupoBaHue )UBOTHBIX (ITPOOIEMBbI KIIOHUPOBAHUS YEIIOBEKA).

CocrasiieHrE MPOCTEHIINX CXEM MOHOTHOPUIHOTO M JUTHOPHIHOTO
ckpemuBaHus. Penrenne reneTnaecknx 3agad. Ananus
(heHOTHITNYECKOW M3MEHYMBOCTH. BRIsSBIICHIE MyTarcHOB B IIp 8
OKPY>KAFOIIEH cpeZie ¥ KOCBEHHAsI OLEHKAa BO3MOXKHOTO UX BIIUAHUS HA
OpTaHU3M.

Hemoncrpanuun MonorubpugHoe u nurudpuaHoe ckpenuBanue. [lepekpect xpomocom. ClierieHHOE
HacienoBanue. Myraiuu. LleHTpsl MHOTrO0Opas3us U MPOUCXOKACHUS KyJIBTYPHBIX PACTCHUN U
JIOMAIIHKUX >KUBOTHBIX. [uOpuau3anus. MckyccrBennslit ot0op. HacnenctBeHHbIe O0JIE3HH YeTOBEKA.
BrnusiHue ankoronusma, HApKOMaHUH, KypEHHS Ha HACIEACTBEHHOCTD.

KoHTponsHast paboTa IIp 2

CamocrosTenpHas padoTa CTyIeHTa CP 4




Tema 3.4. IlpoucxokaeHue H pasBUTHE JKU3HU HA 3eMJIe. 18
JBOJIIOIIHOHHOE YiEeHHE

[IponcxoxaeHre 1 Ha9aIbHBIE ATAIBI PA3BUTHA XKU3HU Ha 3eMIIe.
Hcropus pasBUTH DBOIIOLNUOHHBIX UAeH. MUKpO3BOIIOLHUS U Jlex 4
MaKpOIBOIIOLH.

IIponcxoxkaeHre 1 Ha9aIbHbIE ATAITbl Pa3BUTHA KU3HU Ha 3emiie. [ MoTe3s! MpOonCXOKACHHS KU3HH.
W3ydenne 0CHOBHBIX 3aKOHOMEPHOCTEH BOZHUKHOBEHHS, Pa3BUTHSA M CyIICCTBOBAHMUSA )KU3HH HA 3eMIIe.
VYenoxxHEeHHE KUBBIX OPTaHU3MOB B MpOIIecce IBOMIONIH. MHOTOOOpa3ue )KUBOro Mupa Ha 3emiie u
COBpPEMEHHAs €r0 OpraHu3aIus.

Uctopust pa3BUTHA BONIOLMOHHBIX nael. 3nadcHue pador K. Jlunnes, XK. b. Jlamapka B pa3Butuu
9BOJIIOIMOHHBIX U/eH B Ouosiorun. DBomtoruonnoe yuenue U. Jlapsuna. EcrectBennsiit ot6op. Pois
HBOTIOI[IOHHOTO Y4EHUS B (JOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
MuxkposBormonus 1 Makpo3Bomonns. Kormenmus Buna, ero kpurepud. Lomymsiis —cTpykTypHas
€IMHHUIIA BUAA ¥ OBONIFOIMH. JIBIDKyIINE CHIIBI 9BOMIONIH. CHHTETHYECKAs: TEOPHI DBOJIOIUH.
Muxkpossomonus. CoBpeMeHHBIE IpeacTaBiaeHns 0 Bunoodpaszosannu (C. C. Uerepuxkos, 1.
W.1lImanbraysen). Makpossomtonus. JJokasarenscrsa sBomonnn. CoxpaHeHHe OHONOTHIECKOTO
MHOT000pa3us KaKk 0CHOBA yCTOWYMBOCTH OUOC(EpBl H MPOrPECCUBHOTO €€ pa3BUTHA. [IpHYHHEI
BEIMUpaHUsA BU0B. OCHOBHBIE HAIIPABIECHH YBOIOUOHHOTO Mporpecca. buonorndeckuii mporpecc u
OMOTOTHIECKAN perpecc.

Omnucanue ocobelt 0IHOTO B 110 MOP(HOJIOTHIECKOMY KPHTEPHIO.
[IpucnocoOnenne opranu3MoB K pa3HEIM cpefaM oonTanus (BOLHOM,
Ha3eMHO-BO3AYIIIHOM, TOYBEHHON ). AHAIHM3 U OIICHKA Pa3IHIHBIX
TUIIOTE3 MPOUCXOXKICHHS KU3HH.

Ip 8

Hemoncrpannu Kpurepuu Buna. CTpyKTypa MOmynsinun. AJanTHBHEIE 0COOCHHOCTH OPTaHU3MOB, UX
OTHOCHTEIBHBIN XapaKTep. DBOIIOMHOHHOE IPEBO PACTHTEIHHOIO MHPa. DBOIIONMOHHOE APEBO
JKUBOTHOTO Mupa. [IpeacraBuTenu peakux U UCYE3AIOUINX BUIOB PACTEHUM U XKUBOTHBIX.

KonTponbsHas pabora IIp 2
CamocrositenpHast paboTa CTyJAeHTa Cp 4
Tema 3.5. IIpoucxoskienue yejaoBeKa 10

AnTtponorenes. YenoBeueckue pachl. Jlex ‘ 4

AmnTpororenes. DBoronus npuMaroB. COBpEMEHHBIE THIIOTE3BI O POMCXOK/ICHIH YEIOBEKA.
JloxaszarenbcTBa poCTBa YETOBEKA C MISKOMUTAIOMIMMH KHBOTHBIMI. DTAaITbl DBOIOIAH YEIIOBEKA.
Yenoreueckue pacsl. PoicTBO M €MHCTBO IPOUCXOKACHUS YenoBeueckux pac. Kpurtuka pacusma.

Ananus u OIICHKA Pa3sjIMIHBIX TUITOTEC3 O MPOUCXOXKACHUHN YCJIOBCKA. Hp ‘ 6

HeMoncTpanun: YepTsl CXOACTBA U Pa3NH4Hsl YEIOBEKA U KUBOTHBIX. UepTHI CXOJCTBA YEIOBEKA U
npumaros. [Ipoucxoxnenue genoseka. YemoBedeckne pacsl.




Tema 3.6. OcHOBBI YK0JIOTHH 12

Okonorust — HayKa 0 B3aUMOOTHOIIICHUAX OPTraHU3MOB MCKIY 0060171
U OKpYy’karomien cpenoit. buocepa — mobanpHas skocucTeMa. Jlex 4
Buocdepa u genosek.

DKOJIOTHs — HayKa O B3aMMOOTHOIICHISIX OPTaHU3MOB MEXKY COOOH M OKpY»KaroIeil cpemoi.
Dkonornueckue GakTopbl, UX 3HAYCHHUE B )KU3HU OPraHU3MOB. DKOIIOTHYECKHE CUCTeMBL. BuoBas u
MPOCTPAaHCTBEHHASA CTPYKTYpa IKOCcHCTeM. [IHIIeBEIe CBsI3H, KPyTOBOPOT BELIECTB H MPEBPALICHUE
SHEPTUH B SKOcUcTeMax. MeXBUIOBBIC B3aMMOOTHOIICHHSI B 9KOCHCTEME: KOHKYPEHIIUs, CHUMON03,
XHUIHUYECTBO, NapasuTH3M. [IpHIMHBI yCTOHYMBOCTH U cMeHbI 3kocucTeM. Cykneccuu. MckyccTBeHHBIE
co00IIecTBa — arpo’KOCHCTEMBI i YPOOIKOCHCTEMEI.

buocdepa — miobansHas sxocucrema. Yuenue B. . Bepuazackoro o 6uocdepe. Posb sxuBbix
opraHusMoB B Ouocdepe. buomacca. Kpyropopot BaxkHeHImx OMOTeHHBIX JJIEMEHTOB (Ha IpUMepe
yIiieposa, a3ota u jip.) B ouocdepe.

Buocdepa u genosek. M3smenenus B 6uocdepe. [locnencTpust AeATENFHOCTH YeIOBEKA B OKPYKaroLIen
cpene. Bo3zelicTBrue MPON3BOICTBEHHON SSATEIBHOCTH Ha OKPYKAIOIYIO Cpey B 001IacTH CBOCH
Oymymei npodeccuu. [MobanbHbIe 3KOIOTHYECKHUE TTPOOJIEMBI U ITYyTH UX PELICHUS.

DKOJIOTHS KaK TEOPETHIECKasi OCHOBA PALlMOHATIBHOTO MPHUPOAOIOIBE30BAHUS H OXPAHBI IIPHUPOIBL.
Hoocdepa. [IpaBuna moBeaeHus JTronei B OKpyKaromel IpAPOAHON cpene. bepexxHoe oTHOMEHNE K
OuoiornuecKkuM 0ObeKTaM (PaCTEHUsAM | XHBOTHBIM M HX COOOIIECTBaM) U UX OXPaHa.

OnucaHue aHTPONOTEHHBIX U3MEHEHUN B €CTECTBEHHBIX IPUPOJHBIX
nangmadTax cBoel MectHOCTH. CpaBHHUTEIIEHOE OMTUCAHHE OIHOM U3
€CTECTBEHHBIX IPHPOIHBIX CUCTEM (HaIpUMep, jJeca) U Kakoi-HuOyIb
arpo3’KOCHCTEMEI (HapuMep, MIIEeHUTHOTO 1oJist). COCTaBICHUE CXEM
Hepeayn BEIEeCTB U HSHEPIUU MO LEMsIM MUTAaHUs B TPUPOAHOU
PKOCHCTEME U B arponeHo3e. Onucanne u MPakKTHIECKOE CO3aHue
HCKYCCTBEHHOM 3KOCHCTEMEI (IIPECHOBOIHBIN akBapuyM). Pemenme
9KOJIOTMYECKHX 33/a4.

Ilp 6

JemoHcTpanuu: Jxonornieckne (pakTopsl  UX BIWSHUE HA OPraHu3Mbl. Me)KBUIOBBIC OTHOILICHHSL:
KOHKYPEHIIVI, CHUMOHO03, XMIHIAYCCTBO, TapasHTU3M. SIpyCHOCTh pacTUTENbHOTO coobmmecTBa. [Inmensie
LIENHU U ceTH B OmoleHo3e. Dxonorndeckne nupamuasl. Cxema sxkocucteMbl. KpyroBopot BemecTs u
IpeBpalleHre dHeprun B skocucreme. bruocgepa. Kpyrosopor yrepona (asora u np.) B buocdepe.
Cxema arposkocucrembl. Oco60 oxpaHseMble MPUPOAHBIE TeppuTOpun Poccuu.

CamocrostensHast pabora CTyaeHTa Cp 2
Tema 3.7. buonuka 4
BroHKKa Kak OHO M3 HAIIPABJICHUH OMOIOTHN H KUOCPHETUKH. Jlex 4

Bronnka kak o{HO W3 HaIlpaBJICHUI OHonorny 1 KnbepHeTku. PaccMoTpenne GHOHMKOH 0cOOeHHOCTEH
MOp(o-PU3HOITOTHIECKON OPTaHU3AIMH )KHBBIX OPTaHH3MOB H UX UCIIOIB30BAHUSA U CO3AaHUS
COBEPIIEHHBIX TEXHUYECKUX CHCTEM M YCTPOHMCTB IO aHAIOTHH C KUBBIMU crcTemMami. IlpuHImme! u
MIPUMEPbI HCIIOJIB30BAHMS B XO3HCTBEHHON IEATEIBHOCTH JIfoiei MOp(0-(QyHKINOHATIBHBIX 4epT
OpraHM3alHH PACTEHUH B KUBOTHBIX.

JemoHncTpannu: Moneny CKiIagiaTod CTPYKTyphl, HCIOIB3yeMOH B CTPOUTENbCTBE. TpyOuarsie
CTPYKTYPBI B )KUBOH MPUPOJIE M TEXHHUKE. AIPOIMHAMUYECKUE U THAPOAUHAMUYIECKHE YCTPOICTBA B
JKUBOU IPUPOJIE U TEXHHUKE.

3auyer no pasgeiuy "buosorus" 4
CamocrosTenpHas padoTa CTyIeHTa Cp 2
3ager IIp 2

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma, JIP —
nabopamopmwsie pabomul.

3. YCJIIOBUS PEAJIM3ALIMU ITPOT'PAMMBI IMCHUITJIMHBI
3.1. TpeGoBanus K MUHHMAJIBLHOMY MATePHATbHO-TEXHHYECKOMY 00ecnedeHHIo

Jlts peanu3anuy nporpaMMbl yaeOHOM AMCHUILTUHEL TIPElyCMOTPEHEI CTIeHaTbHbIE TIOMEIICHNU,




MIPUBEACHHBIM B I 6.3 OCHOBHOI1 00pa30BaTeIbHOM NPOTrPaMMbI CIICHATEHOCTH.

Tabnuya 3. Mamepuanvro-mexnuueckoe obecnevenue OUCYUNIUHbl

Tun aynuropun

OcHallenne ayTiuTopuu
CneunasusupoBaHHoe yueOHoe oGopyaosanue, [1O u maTrepuanbl
AJIS1 OCBOEHHS THCUMILIHHBI (PH HEOOX0TUMOCTH)

VYdeOuast ayuTopust 1ist
IIPOBEICHHUS 3aHATUI
JIEKIUOHHOTIO THIIA,
MPaKTUYECKHUX 3aHATHH,
BBIMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNBTALUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOYHOM
aTTecTanun

KommiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTH3UPOBAHHOE pabouee MECTO MPETOIaBaTEeIsL:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmanens 86", MMeeTcs BRIXON B HHTEPHET

Iporpammuoe obecneuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuebOHas aynuTopust i
TIPOBEJCHNUSI 3aHATHI
JIEKITHOHHOTO THUIIA,
MPAaKTUIECKUX 3aHATHIA,
BBINTOJIHEHHS KypPCOBBIX pador,
TPYIIOBBIX ¥ HHIUBHIyaTbHBIX
KOHCYJIBTalluH, TEKYIIEro
KOHTPOJIA U TIPOMEKYTOUHOM
aTTecTaluu
(KommbroTepHsIii Ki1acc)

KomrutekT cnennaan3upoBaHHONW MeOe; ToCcKa ayTuTOpHas
MeJIOBast, aBTOMaTH3HPOBaHHEBIE paboune MecTa (IpoLeccop He HUXKe
Intel Core i5, oneparuBHas namsaTe 00bemoM He MeHee 16Gb;(SSD
500 GB HDD 1 TB); npoektop EPSON, npoeKkunoHHbI 5KpaH,
HMMEETCS BBIXOJ] B HHTEPHET

IporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATEIEHOM
paboThl O0yYAIOIIUXCS

KommiekT cnenuanusupoanHoii mebenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBAaHHEIE paboune MecTa (mporeccop He Hike AMD
Ryzen, oneparuBnas namsth 00bemMoMm He MeHee 8 ['6; SDD 500 GB,
MoHo0mok Lenovo Intel 13), iMeeTcs BBIX0O B HHTEPHET
IporpammHoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
6usHeca - CTanmapTHBINA

3.2. UadopmanuonHoe obecriedyeHne o0yUeHust
ITepeuenb pexkoMeHayeMbIX y4eOHbIX U3daHN, IHTepHeT-pecypcoB, JONOJIHUTEIbHOM

JIHTePaTyphI

OcHosHble UCMOYHUKIL:

1. Epoxun FO. M. Xwumus. 3agaun n ynpaxkaeHus: : YdyeOHoe mocobue s cryneHToB CIIO.

- Mocksa: Axanemus, 2021. - 288 c. - Texkcr

anextponHbi. - URL: https://academia-

moscow.ru/catalogue/4831/539623/

2. KoncrantuHoB B. M., PezanoB A. I, ®@ageeBa E. O. buonorus mis npodeccuit u
CIIEINATBHOCTEH TEXHUIECKOTO U €CTECTBEHHO-HAYYHOTO Npodiell : Y4eOHHK [UIs CTYCHTOB
CIIO . - Mocksa : Axkagemus, 2020. - 320 c. - Texker : anexrpornsiit. - URL: https://academia-
moscow.ru/catalogue/4831/474749/

3. Epoxun IO.M. Xumust: 3agaun n ynpaxHenus : YdueOHoe mocobue mmst CITO. - Mocksa:
Axanemus, 2021. - 282 c. - Tekcr : anexTpoHHsIi. - URL:

,ZZonOﬂHumerbele UCMOYHUKU.




4. Axmenosa T.M., Mocaruaa O.B. EcrecrBo3znanue : YuebOHoe mocobue. - Mocksa:
Poccuiickuii rocynapcTBeHHbIN yHuBepcuTeT mnpasBocyaus, 2018. - 340 c. - Tekcr
anekrponHbid. - URL: https://znanium.com/catalog/document?id=364532

5. Jlebener 0. A., ®@anees I. H., Tony6es A. M., Illanoan B. H., CrenanoB M. b. Xumust.
3amaunuk : YueOnoe mocobue Qs CITO. - Mocksa: HOpaiit, 2022. - 236 ¢ - Tekcr :
snekrpoHHblit. - URL: https://urait.ru/bcode/491053

6. Jle6enes FO. A., ®@aneeB I. H., Tomyber A. M., [llanoBan B. H. Xumus : YueOuux s
CIIO. - Mocksa: FOpaiit, 2022. - 431 ¢ - Tekcr : anextponnsnii. - URL: https://urait.ru/bcode/
491035

7. KoncrantunoB B.M., PeszanoB A.I., ®aneeBa E.O. buonorus mns mpodeccuit u
CTICLINATBHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-Hay4dHOro mpoduneit : Yueonuk misa CIIO. -
Mocksa: Axkagemus, 2017. - 332 c. - Tekcr : anexTponHsii. - URL:

Pecprbl qu)OpMaL!MOHHO—mQJZ€KOMMyHUKaL;u0HHOL7 cemu «Hﬂmepnem»:

1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpras wiatrgopma FOpaiit https://urait.ru

- Dnektponno-6ubmorednas cucrema PY/IH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

- OBC «Academia-library» https://academia-moscow.ru/

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI:
- Yuebnbiit mopran uacTuTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuainvt 0.1 00Y4ArOUUXCS

CamocrosiTenbHasi paboTa He MpeayCMOTpeHa. Y 4eOHO-MEeTOJMUECKUE MaTepraIIbl
pa3sMelarTcst B COOTBETCTBUU C JICHCTBYIONIUM IOPSIIKOM Ha CTPAHUIE TUCIUILTMHBI Ha
VYdebHOM mopTaie.

4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KonTpons u onieHKa pe3yabTaToB OCBOCHHS AUCIUIUTHHBI OCYIIECTBIISETCS MPEINOo/IaBaTeIeM B
Mpouecce NPOBEACHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUs, a TAKKE BBIMOJHEHUS
00yYarOIIMMHICS] HH/IUBHTyaJTbHBIX 3a/IaHUH.

Tabnuya 4. Koumpons u oyeHka pe3ynibmanmos 0C80eHUs. OUCYUNTUHDBL

Pe3y.HBTaTBI 06yqunﬂ (I)OprI U METOAbI KOHTPOJIAA 1 OLICHKHA
(OCBOCHHBIC YMeEHus, YCBOCHHbBIC 3HaHI/I$I) PE3yJabTaToB Oﬁy‘ICHHﬂ




3HaHUs:

0 1IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOUM KapTUHE MUpa, NPUPOJIE KaK eIUHOU
LIEJIOCTHOM CUCTEME, B3aUMOCBSI3H YEIIOBEKa,
MIPUPOJIBI B 00IIeCTBa, TPOCTPAHCTBEHHO-
BPEMEHHBIX MacmTabax BeeneHHOI;

0 HanOoJee BaKHBIX OTKPBITHIX U
JIOCTIDKEHUSX B OOJIACTH €CTECTBO3HAHUS,
MOBJIMSIBILIMX HA 3BOJIIOLUIO IPEACTaBICHUM O
MpUpPOJIe, HAa PA3BUTHUE TEXHUKHA U TEXHOJIOTUN;
0 HAy4YHOM METOJE MO3HAHUS IPUPOIBI U
CpeACTBax U3yUYEHHs] MEeraMupa, MakKpoMupa u
MHKpPOMUPA;

Amnanus u OLICHKA BBIIIOJIHEHUS
WHAWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUE 3aHATHA,

JOMAaIlTHUE pa6OTI)I, KOMIIBFOTEPHOC
TECTUPOBAHUC, B3aI/IMOI(OHTpOJ'[L u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, Mpe3eHTaIHH.

Ymenus:

MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHUS JUTS
OOBSCHEHHSI OKPY’KAIOMINX SIBICHUH,
COXpaHEeHHUS 30POBbs, 0OeCTIeUeHHS
0€301acHOCTH KU3HEACATEIbHOCTH,
Oepe)KHOTO OTHOLICHHUS K IIPUPOJIE,
PaIMOHAIBHOTO IPUPOAOIIONB30BAHMS, a TAKXKE
BBITIOJIHEHUS! PO TPAMOTHOTO MOTPEOUTENS;
MIOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HAHUS /TS K&KJO0TO YelIOBeKa He3aBHUCUMO OT
ero mpo¢eCCHOHAIBHON JIeSITETbHOCTH,
pa3nmu4arh (HaKThl U OLEHKH, CPAaBHUBATH
OLIEHOYHBIE BBIBOJIBI, BUJETH UX CBA3b C
KPUTEPHSIMH OIICHOK M CBSI3b KPUTEPUEB C
ONPEACIIEHHON CUCTEMOU LIEHHOCTEN

HabGnronenne, KOHTpONIb TpemojaBaTens 3a
NeSITeTPHOCTRI0  00yJaroImuxcsi, aHalu3 W
OlICHKa ONTHUMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ONnpoc, MPAKTHISCKUE 3aHITHS,
JIOMallIHHE paboTsl, KOMIIBIOTEPHOE
TECTUPOBAaHHE

IIpakT4eckuii OnbIT:

BJIaJICHHE IPHEMaMH e€CTECTBEHHO-HAYIHBIX
HaOJIFOIEHNH, ONBITOB, HCCIEIOBAHNH 1
OILICHKH JIOCTOBEPHOCTH TOTyUYEHHBIX
Pe3yIbTaTOB;

BJIa/ICHHE OHSITHIHBIM amlapaToM
€CTECTBEHHBIX HAyK, IIO3BOJISIONINM IIO3HABATH
MHp, Y9aCTBOBaTh B AUCKYCCHSX IO
€CTECTBEHHO-HAYIHBIM BOIIPOCAM,
HCIIOIB30BATh PA3INYHbIC HCTOUHUKH
HH(OPMAIUH JJIs1 TOATOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKU OTHOCUTHCS K COOOIIEHUSIM
CMU, coneprkaiiuM HayqHYIO HHPOPMAIHIO;

Habnronenne, KOHTpONb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 H
OLICHKAa ONTUMAaJIbHOCTH METOJA pEIICHHS
3aja4, BBITIOJTHEHUE u 3allUTa
WHIUBUAYaIbHBIX 3aJaHUH.

5. KOMIIETEHIIMA OBYYAIOUEI'OCH,

OCBOEHMS ANCHUITIJIMHBI

Tabauya 5. Ilepeuenv komnemenyuii

®OPMUPYEMBIE B PE3VYJIBTATE

IMnd Pe3sysibTaThl (KOMIIETEHIINH)
P OcHoBHbIE OKa3aTeH Pe3yabTaTOB MOAT0TOBKHU
OK 02 OcyimecTBIATH MOUCK, AHAJN3 M HHTepHpeTanni0 HHPopMAIUH, He0OX0TUMOI
) 17151 BBIMOJIHEHHS 32124 MpodecCHOHAIBHOM TesITeIbHOCTH.




3HaTh:
HOMEHKJIATYpy HHGOPMAITMOHHBIX HCTOTHUKOB, IPUMEHSICMBIX B IIPO(EeCCHOHATBHOM NeATeTFHOCTH;
MPUEMBI CTPYKTYPHPOBaHUS HHPOopMaur; hopMar oopMIICHHS pe3yIIETaTOB MTOMCKa HH()OPMATIHHI

Ymers:

OTIpeIeIATh 3aJa4H JJIs TONcKa HHpopmanuu;

OTIpEEIITh HeOOXOAMMBIE HCTOYHHKH HH(pOpMaInu;

IIJIAaHUPOBATH TMPOIIECC MTOMCKA; CTPYKTYPHPOBATh MOTYHIaeMyI0 HH(POPMAIIHIO;
BBIICJIATH HanOoJee 3Ha4MMOoe B IepeyHe HHPOPMAIHH;

OIIEHMBATH NMPAKTHIECKYIO 3HAYUMOCTh PE3YIILTATOB ITOUCKA;

0 OpPMITATE pe3yabTaThl IOUCKA

OK 07 CopeiicTBOBATH COXPAHEHNIO OKPYKAIOIIEH Cpe/lbl, pecypcochepe:KeHnio,
) 3¢ PeKTHBHO AelcTBOBATH B YpPe3BbIYAHHBIX CUTYAIIHSAX.

3Hars:

MIpaBHJIa HKOJIOTHYECKOI Oe30MacHOCTH MPH BeICHHH MPO(EeCCHOHATBHOM NeaTeNbHOCTH;
OCHOBHBIE PECYPCHL, 3aIcHCTBOBAHHBIE B IPO(ECCHOHATBHOI NeATEIIbHOCTH;

myTH obecreueHus pecypcocOepexeHns

YMeTh:

cOOTI0MaTh HOPMBI SKOJIOTHYECKOHN 0€30ITaCHOCTH;

OTIPECIATh HAIPABICHUS pecypcocOepekeHHsI B paMKax Mpo(hecCHOHATEHOM ACATEILHOCTH TI0
CIIEIHAIBHOCTH




6. ®°OH/I OHEHOYHBIX CPEJICTB

6.1. @oHA OLIEHOYHBIX CPEACTB IS MPOBEJCHNUS NMPOMEKYTOYHON aTTecTaluu
ob0yuyarommuxcsi mo aAucuuiuinue «Ecrecto3nanne (Bkiaouass Xumuio u buosioruio)y»
[Tepedens BOMpPOCOB UIsi MOATOTOBKY K 3aHATHUAM U TIPOMEXYTOYHOU aTTECTAIIHNH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPE/ICTaBICHBI B (DOH/IE OIICHOYHBIX CPEJICTB Mo aucturuinHe «EctecTBo3HaHMe (BKITFOYAs
Xumuro u buomnoruto)» B [Ipunoxennn k Hacrosmei Pabodelt mporpaMMe JHCIUTUIMHEL.
OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



