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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OVY/1.12 EctecTBo3Hanue (BKJI0OYAasg XUMHIO 1 BHoJ10ruio)
HA368aHUE OUCYUNTIUHDBL

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 COJEP)KAHUE YYEBHOM JUCIHUATLINHBI

2.1. O6beM yueOHO AMCUUIIMHBI U BU/IbI y4eOHOH padoThl

Tabnuya 1. Buowst yuebnoii pabomst no nepuooam oceoernuss OOII CI10 ons ¢hopmsl 0Oyuenus -
OUHAsL.

. Beero, Cemectp(-bi)
Bun yue6noii padorni
aK. 4. 1 2

KonrakTnas (aynuTopHasi) padora (Bcero) 180 90 90
B TOM YHCIIE: - - - - - - -
JIEKIUH (€CIH MPEyCMOTPEHO) 72 36 | 36

B TOM 4HCIIe B hOpME MPAKTHUECKON TIOATOTOBKH
nabopaTtopHble 3aHATHA (ECITH MPELYCMOTPEHO) - - -

B TOM YHCIIEe B JOpME MTPAKTHUECKON TTOATOTOBKH
MPAKTHICCKUE 3aHITH (€CIH TPEIyCMOTPEHO) 108 54 54

B TOM 4HCIIE B POpME PAKTUIECKOU TTOATOTOBKHU
CamocrosiTelbHas padoTa odyuaronierocs (Bcero) 40 20 | 20
B TOM YHCIIEC: - - - - - - -

B (hopMe IPaKTHIECKOH ITOATOTOBKH
YacoB Ha KOHTPOJIb: - - -
IIpomesxyTounas arrectanus B popme: (3auet/mud3adet/ ) 320 | 320
9K3aMEH ) & &
O0bm1as TPyIOEMKOCTh qac 220 | 110 | 110




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

Tabnuya 2. Cooepoicanue oucyunaunvl/MJIK no euoam yuebHotl

HANMEHOBAHUE PA3JIEJIA TUCLHUIIJINHBI B yueGnoii
6 o Kon-Bo yacoB
Coaepxxanue pasjiena (TeMbl) padoTbl
Pa3nen 1. O6mas n Heopranuyeckas XUMHUsl 2
Bsenenne Jlek | 2

OcHoBHbIe moHATHS XUMUA. BemecTBo. Atom. Monekyna. XuMUIeCKUit 37IeMEHT. AJIITOTPOTITHS.
IIpocteie u cnoxHbIe BemiecTBa. KauecTBEHHBIH M KOTHYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE
3HaKW 1 popMyiiel. OTHOCUTENBHBIC aTOMHAS M MOJIEKYIIIpHast Macchl. KolH4uecTBO BeliecTBa.

Tema 1.1. Xumus — HayKa 0 BeliecTBax 2

OcHOBHBIE 3aKOHBI XMMUHI Jlex | 2

CrexnomeTpus. 3aKOH COXpaHEHHUs MacChl BENIECTB. 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB
MOJICKYJISIPHOM CTPYKTYpHI. 3aKOH ABOTa/Ipo M CIEACTBUA UX HETO.

PacueTHble 3a1a4u Ha HAXOXKACHUE OTHOCUTEIBbHON MOJIEKYIAPHON MacChl, ONPEAEICHHE MaCCOBOM JOIU
XUMHYECKHUX DIIEMEHTOB B CJIOKHOM BEILECTBE.

Tema 1.2. Ilepronuyeckuii 3aK0H U MePHOIHYECKAs] CHCTEMA

10
xumu4eckux j1emenToB J[.U. MenaeseeBa u cTpoeHne aTroma

ITepuonuueckuii 3axoH .M. Menaeneesa.

N JIex 2
Crpoenne aroma u nepuoamndaeckuii 3akon /(.. Menaeneena.

Otxpertae [I.U. Menaeneessim [lepuoauueckoro 3akona. [leproamnyeckuii 3akoH B popmynuposke 1. 1.
Meuneneesa.

[Nepuoauueckas Tabnua XUMAYECKUX AIEMEHTOB — rpaHuecKoe 0TOOpaKeHHE ITEPHOANIECKOTO
3akoHa. CTpyKTypa NepuoguIecKOi TaOMHIbL: IepHobl (MaJible ¥ OONBIINE), TPYIIIBI (ITIaBHAS U
moOoYHas).

AToM — cnoxHas yactuna. Snpo (MpOTOHBI M HEHTPOHEI) U AEKTPOHHAA 00on0uKa. M3otomsl. CTpoeHue
9JICKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB MaJIbIX MEepHOI0B. OCOOCHHOCTH CTPOCHUS IEKTPOHHBIX
000JIOUEK aTOMOB 3JIEMEHTOB OONBIINX MEPHOIOB (TIEPEXOIHBIX deMeHTORB). [loHsATHE 06 OpOUTANX. S-,
p- u d-opOuTanu. DIEKTPOHHBIE KOHPUTYPALIUHA ATOMOB XUMUYECKUX DIIEMEHTOB.

CoBpemeHHas (GOpMyIHpPOBKa MEPHOANUYECKOTO 3aK0OHA. SHAYCHHUE IEPUOINIECKOTO 3aKOHA U
MEePUOJUYECKON CHCTEMBI XUMHUYECKHX d11eMeHTOB [ . MenpeneeBa A pasBUTHs HayKH M IOHUMAHHUs
XIMHYECKOW KapTUHBI MHpA.

CocraBreHne 31eKTpoHHO-TpaduIecKuX (POPMYIT HIIEMEHTOB IIp 4

CamocTosiTenbHas paboTa CTyIeHTa CP 4




Tema 1.3. CTpoenne BenjecTa 10

HMonHasa xumudeckas cBsi3b. KoBalleHTHAs XUMUYECKas CBA3b.
Merannu4eckast cBsi3b. UucThIe BellecTBa U cMecH. JlucrepcHele Jlex 2
CHCTEMBI

Wounnas xumudeckas cBsi3b. KaTnoHsl, mX 00pa3oBaHUE U3 aTOMOB B PE3YIIBTATE MPOIECCa OKUCIICHHUS.
AHMOHBI, UX 00pa30BaHKE U3 aTOMOB B PE3YJbTATE MPOIIecca BOCCTaHOBIEHUs. IOHHAs CBI3b, KaK CBS3b
MEXy KaTHOHAMH ¥ aHHOHAMH 3a CUET AMEKTPOCTaTHIecKoro mpuTspkeHnst. Kitaccuukanms HOHOB: 10
cocCTaBy, 3HAKY 3apsijia, HAIMIHUIO TUAPATHOI oboouku. MonHbie kpuctaundeckue peterku. CBoiicTpa
BEILIECTB C HOHHBIM THUIIOM KPUCTAIUTMYECKOU PELIETKH.

KoBanenTHas xuMu4eckas cBsa3b. MexaHn3M 00pa30BaHus KOBAJIEHTHOH CBA3H (OOMEHHBIIH U JOHOPHO-
AKIENITOPHBIN ). DIEKTPOOTPULIATEIHPHOCTD. KOBalIeHTHEIE MOsIpHAs B HEMONspHas cBa3u. KpatHocTs
KOBAJICHTHOU CBA3H. MOJIEKYIIAPHBIC W aTOMHBIE KPUCTAIUTHICCKUE peteTku. CBOMCTBA BEIIECTB C
MOJIEKYJIAPHBIMHM M @aTOMHBIMU KPUCTAJUIMYECKUMH PEIIETKaMHU.

Meramnuueckas cBsizb. MeTannnueckas KpUCTAIMUECKas PENIeTKa U MeTaJllInuecKas XuMHAYecKas
cBs13b. OU3NMIEeCKHE CBOMCTBA METAJLIOB.

ArperarHbie COCTOSHUS BEIIECTB M BOIOPOIHAS CBsA3b. TBepa0e, )KHUIKOE U ra3000pa3HOe COCTOSHUS
BelecTB. [lepexon BeniecTBa U3 OQHOIO arperaTHOro COCTOsAHUSA B Apyroe. BonopoaHas cBA3b.

Yucrele BeniecTBa U cMecH. [lonusTre o cMecu BemiecTB. [ oMorennsie u rereporeHubie cMecu. CocTan
cMecei: 00beMHAas U MAacCOBast TOJH KOMITOHEHTOB CMECH, MACCOBAs OIS TIPUMECEH.

Hucniepcusie cuctemsr. [lorsaTie o nucnepcHoit cucreme. JucnepcHas dasza U AUCIIEpCHOHHAS Cpela.
Knaccudukanus qucnepcHpix cucteM. [IoHITHE 0 KOIUTOMIHBIX CHCTEMAX.

Pemenne 3agay. IIp 4

JlaGoparopras padora. Ilp 2

[Ipurorosnenue cycnen3un kapooHara Kajublus B Boze. [lonydeHne sMyJIbCHH MOTOPHOTO Macia.
O3HaKOMIJIEHHE CO CBOMCTBAMH AMCIIEPCHBIX CHCTEM.

CamocrositenpHas paboTa CTyJeHTa CP | 2

Tema 1.4. Boga. PacTBopbl. DieKTpoJMTHYECKAS THCCONHALUS 8

Boga. Pacteopsl. PacTBopenue

Jlek 2
DIEKTPONUTHIECKAs THUCCOIHALIHS

Bona. PactBopsl. PactBopenue. Boga xak pactBoputeis. PactBopuMocTs BemecTs. HacrllieHHEIE,
HEHACHIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTb PACTBOPHUMOCTH Ia30B, )KHAKOCTEH U
TBEPABIX BEUICCTB OT Pa3IMIHBIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

DIEKTPONUTHIECKAS AUCCOIMANH. DIEKTPOIUTHI 1 HE IIEKTPOIUTHI. DIEKTPOIUTHIECKAs
aucconuanysi. MexaHu3Mbl 2IEKTPOIUTHIECKON AUCCOLUALMY [UIsl BEIECTB C pa3IMYHbIMHU TUIIAMHU
XUMHYECKOH CBi3U. [ mapaTtupoBaHHbIC M HE THAPATHPOBAaHHBIC HOHBL. CTETIEHD IIEKTPOITHTHYECKON
nmucconuanui. CHIbHBIE U ciabble A1eKTpoauThl. OCHOBHBIE IMOJOKEHUA TEOPUHU DIIEKTPOIHTHIECKOI
nucconuanui. KHcimoTel, OCHOBaHMS U COM KaK JIEKTPOIHUTHIL.

Pemrenne 3a1a4 Ha MaCCOBYIO JOJIIO PAaCTBOPEHHOI'O BEILICCTBA.

. IIp 4
CocraBneHue ypaBHEHHH THAPOIH3A.

CamocrosiTesnpHas padoTa CTyIeHTa CP 2




Tema 1.5. Knaccuduxanus HeopraHu4ecKuX coeMHEHHI U UX

u 12
CBOJICTBa

Kucaors! 1 nx cBoiictBa. OcHOBaHUA H UX cBorcTBa. COJIM U UX

» . Jlex 4
cBoiicTBa. OKCHIBI M UX CBOWCTBA

Kucnorsl 1 ux cBoiicTBa. KHCIOTBI Kak MIEKTPOIHTHI, UX KITACCH(UKAIIMS 1T0 pa3IMIHBIM IIPU3HAKAM.
XWMHAYECKHE CBOICTBA KUCIIOT B CBETE TEOPHUH MIEKTPOIUTHUIECKON aucconranni. OcobeHHOCTH
B3aWMOJICHCTBHSI KOHLIICHTPHPOBAHHON CEPHOW M a30THOW KUCIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
TTOJTy9eHHS KHUCIIOTEI.

OcHoBanus 1 uxX cBoiicTBa. OCHOBaHMS KaK MEKTPOIUTHI, UX KIACCH(PUKAIUA TI0 PA3THIHBIM
npu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU HIIEKTPOIUTUUECKOMN AUCCOLUALUN.
PasnoxxeHne HepacTBOPUMBIX B BOJIe OCHOBaHHUUH. OCHOBHBIE CITOCOOBI MOTyYSHUsT OCHOBAHUH.

Comnu 1 ux cBoiicTBa. Conmu kak 3ekTponuTsl. Conm cpefHne, KHCIbIe M OCHOBHBIE. XUMHUYIECKH
CBOMCTBA COJIEH B CBETE TEOPHH IEKTPOTUTHIECKON riccoruanyuy. CriocoObl OIyYeHUs CONCH.
T'upponus conei.

Oxcuppl 1 ux coiictsa. Conmeobpasyromue 1 HecolleoOpa3syronye okcusl. OCHOBHBIE, aM(OTEpHBIC H
KHCJIOTHBIE OKCHJIBL. 3aBHCHUMOCTD XapaKTepa OKCHA OT CTEIIEHH OKHCIICHHS 00pa3yIoNIero ero MeTalia.
Xumuueckue cBoiicTBa Okcua0B. [Torydenne okcuaoB.

Pemenne reaeTHUESCKUX MEMOYCK npeBpaiCHus. Pemenne 3a1a4 Ha

IIp 4
N30BITOK-HENOCTATOK.

JlaGopatopras pabota Ip 2

BzaumonelictBue coneli ¢ Metaiiamu. BzanmozeiictBue conel apyr ¢ apyrom. I'maponus cone
pa3sIu4YHOro THUIIA.

CamocrTositenpHast paboTa CTy[IeHTa CP | 2

Tema 1.6. XuMu4ecKue peakuun 12

Krnaccupukanus xumuieckux peakunii. OKUCIUTEIbHO-

o Jlex 4
BOCCTAHOBUTEIBHBIC peaknnn. CKOPOCTh XUMHUYECKHUX PEAKITI

Knaccuukanuss XuMAYeCKUX peakiuid. Peakiinu coequHeHus, pa3ioKeHus, 3aMeleHus1, 00MeHa.
Karamutuueckue peakiuu. OGpaTiMsle 1 HeoOpaTUMBIE peakui. [ OMOTeHHBIE U TEeTEPOTeHHBIE
peakniy. DK30TepMHUCCKUE U SHIOTEPMUIECKUE peakuh. TerIoBoi 3pHexT XUMHISCKIX peaKIHid.
TepMoXUMHUUYECKHE yPABHEHUS.

OKnCIHTENBHO-BOCCTAaHOBUTENBHBIE peakiun. Ctenens okucieHusa. OKHCINTENs i BOCCTaHOBJICHHE.
Boccranosurens u okucienne. MeTos 3JeKTpOHHOTO OanaHca U COCTaBICHHSI ypaBHEHUH
OKHCIINTEIIEHO-BOCCTAaHOBUTEIBHBIX PEaKIHIA.

CKOpOCTh XUMHYECKHX peakinid. [IoHATHE 0 CKOPOCTH XHMHUYECKHUX peakuil. 3aBUCHMOCTh CKOPOCTH
XUMHYECKHAX PEaKIUi OT pa3iIHIHbIX ()aKTOPOB: MPHPO/IBI pearnpyloux BENECTB, UX KOHIICHTPAIlHH,
TEMIEPaTyPhl, TOBEPXHOCTH CONMPUKOCHOBEHHUA U MCIIOIb30BaHUA KaTaIN3aTOPOB.

OOparMoCTh XMMHUYECKUX peakunii. OOpatnMble U HeOOpaTHMbIe Peakini. XHMHYECKOE PaBHOBECHE U
CIIOCOOBI €T0 CMELICHHSL.

CocTtaBJeHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHM. Ip 4
JlaGopatopuas pabora. IIp 2
Omnpenenenne (akTOpPOB, BIUAIOUIMX HAa CKOPOCTh XUMHYECKOH PeaKIUu.

CamocTosTenpHast paboTa CTyIeHTa CP | 2
Tema 1.7. MeTaJuIbl H HEMETAJLIbI 10
Meramnsl. Hemeramibl Jlex | 2

Mertanmsr. OcOOEHHOCTH CTPOEHUS aTOMOB M KpUCTaII0B. PU3MYECKHE CBOHCTBA METAJIOB.
Knaccndmkanus MeTamios mo pa3IuyHbIM IpH3HAKaM. XMMHYECKHE CBOWCTBA METAJUIOB.
ONEeKTPOXUMHYECKUH PsT HAPsHKEHAH MeTamioB. MetamioTepmust.

Oo6mme criocoObl momy4yeHus: Metaiuios. [loustue o Metautypruu. [lupomeramnyprus,
THAPOMETAIITYPIHsI U dIIeKTpoMeTaTyprus. CruiaBsl 9YepHbBIE U IIBETHBIE.

Hemeranmer. OcoGeHHOCTH cTpOoeHHs aToMOB. HeMeTalnsl — npocTeie BeliecTBa. 3aBHCHMOCT CBOMCTB
raJIOTeHOB OT UX nonoxkeHus B [lepuoandeckoit cucreme. OKUCIUTENBHBIE H BOCCTAHOBUTEIBHEIC
CBOICTBA HEMETAJIJIOB B 3aBUCHUMOCTH OT UX IOJOXKCHHS B Py 2IEKTPOOTPHUIATEILHOCTH.

Pelenue pacyeTHBIX 3a/1a4. | Ip ‘ 4




JlaboparopHas pabora. | Ip | 2

[IpoBenenue 3akanky u OTHycKa crannu. O3HaKOMIICHUE C CephIM U OenbIM UyryHoM. Pacmio3naBanme
JKEIE3HBIX PYI.

CamocrosTenpHas pabora cTyaeHTa CP | 2
Tema 1.8. O60011eHHE 3HAHMIA 10 HEOPTAHUYECKOH XUMUU 4
I'eneTnueckas CBSA3b MEXAY KIacCaMi HEOPTaHHYECKUX COCAMHEHUI. IIp 2
KourtponsHas pabora 1o 00I1ielt HEOPraHUIECKONH XUMUH Ip 2
Pazgen 2. Oprannyeckasi Xumusi 2
IIpenmer opraH4ecKOM XUMHHU. Jlex | 2

HpI/IpO)IHI:IC, HUCKYCCTBCHHBIC 1 CHHTCTUYCCKHUC OPTraHUYICCKHEC BCIICCTBA. CpaBHCHI/IC OpraHruvCeCKuX
BCIICCTB C HCOPraHUYICCKHUMHU. BanenTaocTs. XUMHIECKOC CTPOCHUC KaK IMOPAOOK COCNUHCHHS aTOMOB B
MOJICKYJIBI IO BAJICHTHOCTH.

Tema 2.1. OcHOBHbIE NOHATHS OPraHUYECKOH XUMHUH U TeOPUSs
CTPOEHHUS OPrAHMYECKUX COeTNHEeHUN

Teopust ctpoerus opranndecknx coeauaeanit A.M. ByTineposa.
Krnaccugukanus opranndeckux Bemects. Kitaccudukanus peakumii B Jlex 2
OpraHUYECKOM XUMUU.

Teopus cTpoerust opranmdecknx coennHeHnil A.M. BytnepoBa. OCHOBHEIE TTOJIOKEHHST TEOPHH
XAMUYECKOTO cTpoeHHsL. 3oMepus n u3oMepbl. XuMHUecKUe GOPMyIIbI 1 MOJEIH MOJIEKYII B
OPraHUYeCKOM XUMHUH.

Knaccugukaums oprannueckux Bemiects. Kiaccuukans BEmecTs Mo CTPOCHUIO YIIEPOIHOTO CKeJleTa
W HAJIMYUIO QYHKIHOHANBHBIX Tpymi. [omonorn u romornorus. Hagana nomenknarypsr [UPAC.
Kiaccudukanms peaknnii B opraHudeckoil XuMuH. Peakmin nmpucoequHeHns (THAPUPOBaHNS,
TaJOT€HUPOBAHUS, THAPOTATIOTEHUPOBAHNUSA, THApaTannuy). Peaknnu otmennenus (AeruapupoBaHus,
JIETAPOT AIOTeHUPOBAHMSL, AeTHApaTannn). Peaknnn 3amemenus. Peakunn n3omepu3anun.

WsroroBnenue Moeneii MOJIEKYT OPTaHMIECKIX BEMICCTB CP 2
HsroroBinenune Monesnei MOJNEKYJT OpraHM4eCKUX BELIECTB Tp 2
Tema 2.2. Yri1eBogopoab! U HX NPUPOIHbIEC HCTOYHHKH 12

Anxansl. Ankensl. Jlnens! 1 kayayku. AnkuHbl. Apesl. [Ipuponnsie Tlex 4

HWCTOYHUKH YIJIICBOAOPOJOB

Ankassl. AJIKaHbl: TOMOJIOTHYECKH psAJl, ©30MEPHUA U HOMEHKJIaTypa aJIKaHOB. XMMHYECKHE CBOMCTBA
ankaHoB (MeTaHa, 3TaHa): TOPEHHE, 3aMEIICHHE, pa3ioKeHne, JernaprupoBanue. [I[puMenenne ankaHoB
Ha OCHOBE CBOMCTB.

Anxensl. DTHIICH, €TO0 TTOTyYeHUe (AETUAPUPOBAHIEM dTaHa, ACIOITUMeprU3auen
nonudTHIIEHA). I oMonornueckuit psag, H30Mepus, HOMEHKIIAaTypa aJIKeHOB. XUMUYIECKHE CBOMCTBA
3THJICHA: TOPCHUE, KaueCTBEHHBIC peaknn (obecBedrnBaHe OpOMHOW BOABI M pacTBOpa MepMaHraHaTa
KaJus), THAparanus, noauMepusanys. [ [ppMenenne sTiuneHa Ha OCHOBE CBOMCTB.

Hwuens! u xayuyku. [lorsTHEe 0 AMEHAX KaK yIIIEBOJOPOIAX C ABYMsI JBOWHBIMH cBA3SIMH. ConpsKCHHBIS
nueHbl. XUMHYECKHE CBOiicTBa OyTanueHa-1,3 u usomnpena: obeciiednBaHne OPOMHON BOJIBI U
roJIMMepu3anus B kaydyku. HatypansHelil 1 cHHTeTHYECKHE Kaydyku. Pe3suHa.

AnkusBL. AnetnineH. XMMHYECKHE CBOIMCTBA alleTHIICHA: TOPeHKe, 00eCcIIBeunBaHHE OPOMHOI BOJIBI,
MPUCOECIUHEHHE XJIOPOBOAOPOA U ruAparTanus. [IpuMeHeHNE alleTUIeHa Ha OCHOBE CBOUCTB.
MexxkiaccoBast U30MepHs C aJIKaJUEHaAMU.

Apensl. berzon. Xummuueckue cBoiicTBa O¢H301a: TOPEHHE, PEaKLINN 3aMEeIICHNs (TaJoreHHpOBaHuUE,
HutpoBanue). [IpuMeHeHe OeH3051a Ha OCHOBE CBOWCTB.

IIpupoaHble HCTOYHUKH yIIIEBOXOPOAOB. IIpupoaHslii ra3: cocTaB, IPUMEHEHHUE B KaU€CTBE TOIIUBA.
Hegts. Cocras u nepepaborka Hedtu. [leperonka HedTu. Hedrenponykrsr.

Pemenne 3a1a4 Ha BEIBOJI MOJNIEKYIIIPHON (POPMYITBI OPraHUIECKOTO

IIp 4
BEIECTBa

JlaboparopHas pabora. Ip 2

‘YcTaHOBIIEHHE Ka9eCTBEHHOTO COCTaBa MPpEeACIbHBIX YITICBOAOPOAOB

CamocTosiTenbHas paboTra CTyAeHTa | CP | 2




Tema 2.3. Kucjiopojconepaxaimne opranniecKie coeHHeHHs! 6

Cruptel. @enon. Anbaernpl. KapooHossie kuciotbl. CioxHbIC

Jlek 4
9(hUPHI U KUPBI. YTIICBOIBL.

Cruprsl. [lonydyeHnue sTanona OpoXKeHUEM [IIOKO3BI M THIpaTaluueil dSTHieHa. [ MapoKcubpHas rpymnmna
KaK (pyHkmonansHas. [IoHsITHE O IPEENbHBIX OJHOATOMHBIX CITUPTaX. XMMHYECKHAE CBOMCTBA dTaHOMIA:
B3aMMOJICHCTBHE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX 3(QUPOB, OKUCICHUE B AJIbACTHI.
IIpuMmenenne 3TaHoa HA OCHOBE CBOMCTB. AJIKOTOIN3M, €r0 MOCIEICTBHUS U MIPEIyTPEKICHHE.
ImunepwH Kak NpencTaBuTeNlh MHOTOATOMHBIX CITUPTOB. KauecTBeHHAsT peaKifis Ha MHOTOATOMHBIE
cnupthl. [IpuMeHeHne mnepuHa.

Oenon. Pu3ndecKkue u XUMUIECKHAE CBOMCTBA peHoa. BzanMHoe BIHsiHIE aTOMOB B MOJIEKyIe heHoIa:
B3aMMOJICHCTBUE C THAPOKCHAOM HAaTPH U a30THOH KucioToi. [Iprmenenne ¢eHomna Ha OCHOBE CBOMCTB.
Ansaerunsl. [lonarue 06 anpaeruaax. AnbaeruaHas rpymma Kak QyHKIHOHaIbHasA. DopMaibIeTu U
€ro CBOMCTBA: OKUACIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBICHHE B COOTBETCTBYIOLIHI CIIHPT.
TMonyyeHne aabAerHI0B OKHCICHIEM COOTBETCTBYIONINX CIUPTOB. [IpuMeHenue opMaibaeruia Ha
OCHOBE €r0 CBOICTB.

Kap6onoBrle kucnotsl. [loHsTHE 0 KapOOHOBEIX KHcioTax. KapOokcuipHas rpymnmna Kak
¢dyHKIHOHATBHAs. [OMOIIOTHYECKUH PSJT IPEAETBHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. [lonydeHue
KapOOHOBBIX KUCIIOT OKHUCIICHUEM QJIbJETHIOB. XHMUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTHL: 00IIne
CBOIICTBAa ¢ MUHEPATHHBIME KHUCJIOTAMU U peakius 3Tepudukanuu. [IpumeneHne ykcyCHOM KUCIOTH Ha
OCHOBE CBOMCTB. BhICIIM€ KUPHBIE KUCIOTHI HA HIPUMEPE NATBMUTUHOBOM U CTEAPUHOBOM.

Crnoxubie 3¢upst 1 sxupsl. [lonydenne cnoxabix 3GupoB peakiueit srepudukamnmu. CrioxHbie 3GupsI B
pupoje, uX 3HadcHUE. [ [prMeHerne coXKHBIX 3(UPOB HA OCHOBE CBOUCTB. JKHUPHI KaK CITOKHEBIC
adupsl. Kitaccudukanus skupoB. XUMHUECKAE CBONCTBA XXUPOB: THIPOJINA3 U THIPUPOBAHUE KU IKAX
xkupoB. [IpuMeHeHne KUPOB Ha OCHOBE CBOMCTB. Mblia.

VYrireBoibl. YIeBobl, X KiacCH(UKAIHS: MOHOCaxXapu/ bl (IIF0K03a, PPyKTO3a), Aucaxapuiabl
(caxapo3sa) 1 momucaxapuasl (Kpaxmall U IenTiono3a).[ Troko3a — BemecTBo ¢ JBOMCTBCHHOU (DYHKIIHEH —
aJabACTUIOCHUPT. XUMUYECKHUE CBOMCTBA ITIIOKO3bl: OKUCIIEHHE B IIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE
B copOuT, ciupTroBoe OpoxeHue. [IppuMeHeHe MIOKO3bI Ha OCHOBE CBOMCTB. 3HAYECHHUE YITICBOJIOB B
YKABOH IPHUPOJE U )KU3HU dyesoBeka. [IoHATHE 0 peaknusax MONMMKOHACHCALUN U THAPOIN3a Ha IIPUMEpe
B3aUMOIIPEBPAILCHHUIL: TITIOK03a HOJIMCaXapH/I.

Jlabopatopras pabora. | IIp | 2

PacTBopenue munepuna B Bojie U B3aumoseiictue ¢ ruapokcunom meau(ll). CpoiicTea ykcycHOM
KHCIIOTHI, OOIHE CO CBOHCTBAMH MHHEPAIBHBIX KACIOT. Jl0Ka3aTesCTBO HEMPEACITBEHOTO XapaKTepa
JKUJKOTO Kupa. B3anMoneiicTBue mroko3bl 1 caxapossl ¢ tuapokcuaom Meau(ll). Kagecrsennas
peaKkmus Ha KpaxMal.

Tema 2.4. A3oTconepaxaiiue OpraHnyecKne coeIHHEHHUsI. 6
Tlosmmepsl

Amunpl. AvMunokucnoTh. benku. Iomameps! Jlex | 4

Awmunsl. [lonarne 06 amuHax. AnngaTiueckne aMUHBI, UX KIIaCCH(UKAINA 1 HOMEHKIIATypa. AHUIIHH,
Kak opraHuueckoe ocHoBaHue. [lonyuenue anuniHa u3 HuUTpoObeH3ona. [IppuMenenne aHuInHa Ha
OCHOBE CBOJCTB.

AMUHOKHCIIOTEL. AMAHOKHCIIOTHI Kak aM(OTepHbIe (P yHKITHOHAIBHBIE OPTaHHYECKHE COSTUHCHHU.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEHCTBUE CO LIEJI0YaMHU, KUCIOTAMHU U APYT C APYroM
(peaxunsa nomukoHAeHcanun). [lenTranas cBsa3p 1 monunenTHabl. [[puMeHeHe aMHHOKHCIIOT Ha
OCHOBE CBOMCTB.

Benku. [lepBudnast, BropU4Has, TPETHYHAS CTPYKTYPhI OEJIKOB. XMMHUYECKHE CBOUCTBA OSIIKOB: TOPEHHE,
JIeHaTyparus, THAPOIH3, BETHBIE peakunn. bronormueckne GyHKINH OEITKOB.

[onumepsl. benky 1 monaucaxapuabpl KaKk OHOMOIMMEPEI.

ITnactmaccsl. IlonydeHue nonMMepoB peakiuel NOIMMEPU3ALMH U TOJIMKOHIEHCA[UU.
TepMmoruiacTUYHBIE U TEPMOPEAKTUBHBIE IU1acTMacchl. IIpencrtaBureny miuacTMace.

Bonoxkna, nx xnaccudukamnus. [lomyaenue BonokoH. OTaenbHBIE IPEACTABUTENH XUMHUECKHX BOJIIOKOH.

JlaGopatopras pabora. | TIp | 2

PactBopenmue OenkoB B Boge. OOHapyxeHUE OSIIKOB B MOJIOKE M B MSICHOM OyiboHe. JleHarypanus
pacTBopa OeKa KypHHOTO SiIa CIUPTOM, PACTBOPAMHM COJICH TSHKENBIX METAJJIOB U NP HATPEBAHUH.




Tema 2.5. O000menne 3HAHNN 110 OPraHUIECKO 1 8
HEOPraHu4YecKoH XUMUH

Tenernueckas CBI3b MEX/Iy KJIACCAMH OPTaHHYECKAX COCIUHCHUI TIp 4
CamoctositenbHas paboTa CTyIeHTa CP 2
KonTponbsHas pabora. 3auer IIp 2
Tema 3 buosiorus 4
Beenenue Jlex | 4

OOBbeKT U3yueHus1 OMOIOTUU — KUBas puposa. [I[pu3HaKH KUBBIX OPraHU3MOB U UX MHOTOOOpasue.
YpoBHEBas OpraHU3anusl )KABOW IMPUPOJIBLI M SBOTIONHA. MeTopl Mo3HaHKs )KHUBOH mprpoabl. O0mue
3akOHOMepHOCTH Ononoruu. Posb 6uonoruu B GOpMHPOBAHIH COBPEMEHHOH €CTECTBEHHO-HAYIHOM
KapTHUHbI MUpa U MPAKTUYECKOHN NAEATEIbHOCTH JIIOACH.

3HaueHue OMOJIOTHH IPU OCBOCHUU NMPO(ecCHi U CIENHaIbHOCTEH CpeiHero NpoQecCHoHaIbHOTO
oOpa3oBaHUs.

Tema 3.1. Yuenne o Kierke 18

Xumudeckas opraau3anis KieTkn. CTpoeHre U (yHKIHA KISTKH.
OOMeH BeIIecTB U MPEeBPAICHHEe YHEPTruH B KiteTke. JKU3HeHHBIN Jlex 6
IIMKJT KJIETKH.

XuMAdecKas opranu3anus KieTkn. KieTka — njaeMeHTapHast )KUBasi CHCTEMa M OCHOBHAS CTPYKTYpPHO-
(yHKINOHAJIBHAS SIMTHHIIIA BCEX KUBBIX OpraHn3MoB. KpaTkast HCTOpHS N3yUeHHSs KICTKH.
Xumudeckast opranu3anys KieTku. OpraHndeckie 1 HeOPraHUIECKHE BEMIECTBA KIETKH U JKUBBIX
OpraHu3MoB. benku, yrieBoabl, TUIHA AL, HYKIEHHOBBIE KUCIIOTHI M UX POJIb B KIIETKE.

Crpoenne u ¢pynkiuu kietkd. [IpokaproTndeckue 1 3yKapHOTHIECKHE KIETKH. Bupychl Kak
HekiIeTouHas Gopma )KH3HH U uX 3Ha4eHue. boprOa ¢ BupycHbiMu 3a6oneBanmsivu (CITU u op.)
Hurorurazma n kiretouHast MeMOpana. OpraHouIb! KIICTKH.

OOMeH BeIeCTB U MpeBpalleHHe YHEPTUH B KieTke. [lnactudaeckuii 1 SHepreTHIecKuii 0OMeH.
Crpoenue u ¢pynkiuu xpomocom. JIHK — Hocurens Hacnencreennoit nundopmanuu. Permukarus JJHK.
[en. l'enernueckuii koa. BrnocuaTes Oemnka.

JXKuznennsnit muk kietku. Knetku n ux pasHooOpasne B MHOTOKIETOYHOM OpraHU3Me.
Huddepennnposka kinetok. Kierounas Teopust crpoenus opranusMoB. Mutos. Llurokunes.

Habumronenne KIeTok pacTeHUi W 5KMBOTHBIX O]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax, uX OlrcaHue.

IIpuroToBneHue 1 ONUCAHUE MUKPOIIPENAPaTOB KIETOK PACTEHUN. IIp 8
CpaBHEHHE CTPOSHUS KIETOK PACTEHHH M KUBOTHBIX I10 TOTOBBIM
MHKpPOIpenaparaM.

Hemoncrpanun: Crpoenue u crpykrypa 6enka. Crpoerune monekys JJHK u PHK. Permnkanmst JTHK.
CxeMbl 3HEpreTHvYeckoro ooMeHa u 6nocuuTesa 6eika. CTpoeHue KIeTOK MPOKapUOT H DYKAPHOT,
CTPOCHHE W MHOT000pa3ue KIEeTOK pacTeHuil U )kuBoTHEIX. CTpoenue Bupyca. @otorpaduu cxem
cTpoeHus xpomocom. Cxema CTpoeH#sI reHa. MUTO3.

CamocrositenpHas paboTa CTyJeHTa CP | 4

Tema 3.2. Opranuzm. PazmHoxkenne 1 HHIMBHAYAJIbHOE Pa3BUTHE 22
OpPraHu3MoB

PasmuOoxeHHE oprann3MoB. MHIUBHAyalbHOE Pa3BUTHE OpPraHU3MA.

Jlex 6
NuauBuayanbHOE pa3BUTHE YEIIOBEKA.

PasmHO)XCHME Opranu3MoB. OpraHusM — efuHoe neaoe. MHorooopasue opraHn3mMoB. PazMHoxeHHE —
BaykKHEHIIIEe CBOMCTBO KUBBIX opranu3MoB. [lomoBoe u Gecronoe pazmHoxenne. Meitos. OOpa3oBanue
IIOJIOBBIX KJIETOK M OIJIOJOTBOPEHHUE.

WnauBuayaibHOE pa3BUTHE OpTaHN3Ma. DOMOPHUOHATIBHBIHN 3Tan oHToreHe3a. OCHOBHBIC CTAIHU
saMmbpuroHanpHOro passuthsi. Opranorenes. [TocrambpuonanbHoe pasBuTHE. CXOACTBO 3apOABIILICH
NpeACTaBUTENIEH Pa3HbIX IPYII TO3BOHOYHBIX KaK CBHIETEIbCTBO UX DBOMIOIMOHHOTO POJICTBA.
IIpuuuHbl HapylIEHUH B Pa3BUTUH OPraHU3MOB.

MupuBuayansHOE pa3BUTHE YelnoBeka. PenpogykTuBHoOe 310poBbe. IlociencTsus BIUsAHUA aJIKOrOId,
HHUKOTHHA, HAPKOTUYECKUX BEILECTB, 3arPA3HEHUS CPE/Ibl HA PA3BUTHE YEIOBEKA.




BrlsiBiieHHE U ONMCaHKE IPU3HAKOB CXOACTBA 3apO/IbIIIEH YeloBeKa U
JIPYTHUX TTO3BOHOYHBIX KaK JOKa3aTeIbCTBO NX HBONIOLHOHHOTO IIp 12
poICTBa.

Jemonctpanuu: MHoroo6pasue opranu3mMoB. OOMEH BEIICCTB U NPEBPAICHUE YHEPTUHU B KIIETKE.
@otocunTes. [lenenne knerkn. Murtos. becrionoe pasmaokenue oprannzmos. O0pazoBaHHE OJIOBBIX
KieTok. Metio3s. OmnonorBopenue y pacteHui. MHauBUIyabHOE pa3BUTHE OpraHu3Ma. TUIb
MOCTIMOPHOHAIBEHOTO Pa3BUTHS KHBOTHBIX.

CamocrosTenbHas pabora cTyaeHTa CP | 4
Tema 3.3. OcHOBBI TeHETHKH U CeJIeKIIHH 18
OCHOBBI YYEHHS O HACIEACTBEHHOCTH U M3MEHYNBOCTH.

3aKOHOMEPHOCTH U3MEHYNBOCTU. OCHOBBI CENEKI[UU PACTCHHH, Jlex 4
SKMBOTHBIX ¥ MHKPOOPTaHU3MOB.

OcCHOBBI y4eHHS O HACIEICTBEHHOCTH M U3MEHUYUBOCTU. | eHETHKA — HayKa O 3aKOHOMEPHOCTAX
HAaCIEACTBEHHOCTH U H3MEHYMBOCTH OpraHu3MoB. I. MeHieins — OCHOBOIOJIOKHUK T€HETHKH.
T'eneTnueckas TEpMUHOIOTUSA ¥ CHMBOJIMKA. 3aKOHBI TEHETHKH, yCcTaHOBJIEHHBIE [. Menaenem.
MounorubpuaHoe 1 AUTHOPUAHOE CKpEIIMBaHNE XPOMOCOMHAs TEOPHUS HACIEICTBEHHOCTH.
B3aumoneiictBue renoB. ['enernka nona. CreruieHHoe ¢ IMOJIOM HaclleZjoBaHue. 3HAYCHHE TEHETHKH JUTS
CeNeKIUH U MeIUIHHEL. HacrencTBeHHbIe 00Ie3HI Ye0BeKa, X MPUYHHBI U MTPO(HIaKTHKA.
3aKOHOMEPHOCTH M3MeHIHBOCTH. HacreacTBenHas, Wil FeHOTHNIMYECKas!, U3MEHIHBOCTb.
MonudukanmonHas, Wi HEHACIESICTBEeHHAA, M3MEHYHBOCTD. | eHeTHKa JenmoBeka. | eneTnka u
MeauiuHa. MarepuanbHble OCHOBBI HACAEACTBEHHOCTU M M3MEHYUBOCTH. [ €eHETHKa U SBOITIOIUOHHAS
Teopus. [eHeTHKa TOMyIIALMIA.

OCHOBBI CENEKIINU PaCTCHAH, )KHBOTHBIX H MHKPOOPTaHU3MOB. [ eHeTHKa — TeopeTHdecKkast OCHOBa
cenekunrn. OOMaNTHUBAHNE )XUBOTHBIX U BRIPAIIMBAaHNE KYJIBTYPHBIX PACTEHUI — HadaJabHBIE 3TAITBI
cenexnun. Yuenue H. 1. BaBunoBa o ieHTpax MHOT000pa3us U MPOUCXOXKIACHUS KyJIBTYPHBIX PACTCHHIM.
OCHOBHBIC METOJIbI CENEKIMH: THOPUAN3aNA K HCKYCCTBEHHBIH 0TO0p. OCHOBHBIE TOCTHIKCHHS
COBPEMEHHOM CEJIEKIIUU KyIBTYpPHBIX PACTEHHH, IOMAITHUX )KHBOTHBIX U MUKPOOPTaHU3MOB.
BuotexHonorus, ee TOCTHKEHNUS U TIEPCHIEKTUBEI Pa3BUTH. DTHUECKHUE aCTIEKTHl HEKOTOPBIX
JOCTIDKEHHH B OnotexHooruu. KitoHupoBaHue s KHBOTHBIX (IpoOIeMbl KIIOHHPOBAHHsI YEJIOBEKA).

CocraBreHre TPOCTEUIITNX CXeM MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpeluBaHus. PelieHre reHeTHYeCKuX 3aa4d. AHanus3
(eHOTHITNYECKON N3MEHYUBOCTH. BEIsSBIICHIE MyTareHOB B IIp 8
OKpY>KaroIIeH cpesic ¥ KOCBEHHAsI OIEHKA BO3MOXKHOTO MX BIUSHHS HA
OpraHu3M.

Jemoncrpanun MonorubpugHoe 1 urudpugHoe ckpenruBanue. [lepekpect xpomocom. CiierieHHOE
HacnenoBanue. Myraiuu. LleHTpbsl MHOTOOOpa3us U MIPOUCXOKACHUS KyJIBTYPHBIX PACTCHUN U
JIOMAIIHKUX >KUBOTHBIX. [uOpuau3anus. MckyccrBennsiit otoop. HacnenctBeHHbIe O0IE3HH YeTOBEKA.
BrnusiHue ankoronusma, HApKOMaHUH, KypEHHS Ha HACIEACTBEHHOCTD.

KonrtponsHas pabora Ip 2

CamocrositenpHas paboTa CTyJeHTa CP 4




Tema 3.4. I[Ipoucxoskienue u pa3BuTHe ;KU3HU HA 3eMJIe.

18
JBOJIOLIHOHHOE yYeHHE

IIpoucxoxaeHue U HaYaIbHbIE 3TAIbl PA3BUTUSI )KU3HU Ha 3eMII€.
Hcropus pa3BUTHsL 5BONIOLMOHHBIX UAeH. MUKpO3BOIIOLHUS U Jlex 4
MaKpOIBOJIOLAA.

IIponcxoxnenne u HadaIbHBIE dTAIBI PA3BUTH XKU3HM Ha 3emute. [ ImoTes3s! mporCcXoXK/ICHUS KA3HH.
W3ydenne 0CHOBHBIX 3aKOHOMEPHOCTEH BOZHUKHOBEHUS, PA3BUTHUS U CyIIECTBOBAHUSA )KU3HH HA 3eMIIE.
Ycno)xHEHHE KUBBIX OPTaHU3MOB B IPOIIecce HBOIMIONIH. MHOrooOpasue >KHBOTO MUpa Ha 3eMire 1
COBpPEMEHHAs €r0 OpraHu3aIisl.

Hcropust pasBuTus 3BOONIHOHHBIX ujieil. 3Hauenue pador K. Jluunes, XK. b. Jlamapka B pasButuu
HBOIOLIMOHHBIX HJIel B Ouonorun. DBomonuonHoe ydenue Y. Jlapuna. EcrectBennsrit oroop. Pomb
9BOIOLIMOHHOTO YYCHHS B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUPA.
MuxkposBomonns 1 MakposBotonna. Kornenmus Buaa, ero kpurepud. [lomynsmus —cTpykTypHas
€IVMHNIIA BUAA ¥ DBONIONNH. JBroKkymine cuisl 3Bomronuy. CHHTETHYECKas TEOPHSI SBOJIOIHH.
Muxkpossomonus. CoBpeMeHHBIE TpeacTaBieHus o Bunoodpasosanuu (C. C. Yersepukos, Y.
N.Imaneraysen). Makpossomonusi. Jlokasarensctsa 3omonun. CoxpaHeHHe OHOIOTHYECKOTO
MHOT000pa3ust Kak 0CHOBA YCTOHYIMBOCTH OroCc(eps! B IPOrPECCHBHOTO €€ pa3BHTHA. [IpmdarHbI
BBEIMUpaHnsA Bu0B. OCHOBHEIE HANIPABICHHI YBOJIIOIMOHHOTO Mporpecca. bruogornaeckuii mporpecc u
OMOITOTMYECKU perpecc.

Omnucanue ocobelt 0HOTO BH/IA 110 MOP(HOIOTHYECKOMY KPUTEPHIO.
IpucnocobiieHne OpraHu3MOB K pa3HbIM cpejiaM o0uTaHus (BOAHOI,
HA3eMHO-BO3IyIITHOM, TOYBEHHOW ). AHAIIN3 M OLICHKa Pa3IHYHBIX
THIIOTE3 MPOMCXOKICHHUS JKU3HU.

IIp 8

Hemoncrpanuu Kputepnn Buga. CTpykTypa nomynanui. ATanTHBHBIE 0COOEHHOCTH OPraHU3MOB, HX
OTHOCHTEIBHBIN XapaKkTep. DBOMIOUOHHOE IPEBO PACTUTEIHHOTO MHPa. DBONIOIHOHHOE APEBO
YKMBOTHOTO Mupa. [IpeacraBuTeny peAKNX U UCUE3AIOUIUX BUIOB PACTECHUH U )KUBOTHBIX.

KonTponpHas pabora IIp 2
CamocTositenpHast paboTa CTyJeHTa CP 4
Tema 3.5. Ilpoucxosienue yejaoBeKa 10

AmnTponorenes. UenoBedeckne packl. Jlex | 4

AHTpomnorenes. OBomtonusa mpuMaroB. COBpEMEHHBIE TUITOTE3HI O TIPOUCXOKICHIH YEIOBEKA.
Jloxa3zarenpcTBa poJCTBA YEIOBEKA C MICKOMUTAIONIMMH KHBOTHBIMU. DTAITbl DBOIIOIAH YEIIOBEKA.
Yenoseueckue pacsl. POCcTBO M €MHCTBO MPOUCXOKACHHUA YenoBeueckux pac. Kpuruka pacusma.

AHaJu3 ¥ OIIEHKA Pa3IMYHbIX THIIOTE3 0 IPOUCXOXKACHUH YeI0BEKa. | IIp | 6

JeMoHncTpanun: YepTsl CXOACTBA U Pa3NH4Msl YEINOBEKA U KUBOTHBIX. UepTHI CXOJCTBA YEIOBEKA U
npumaros. [Ipoucxoxnenue genoseka. YemoBedeckne pacsl.

Tema 3.6. OcHOBBI 9K010THH 12
DKoJTorusi — HayKa 0 B3aMMOOTHOLICHUSX OPTaHU3MOB MEXTy CO00

M OKpy>Karolei cpenoii. buocdepa — miobanbHas 3xkocucTeMa. Jlex 4
Buocdepa n genosex.

JKONorus — HayKa 0 B3aMMOOTHOILICHHUAX OPraHU3MOB MEXKAy cOOOU M OKpYKaroLel CpeIoH.
Okonornueckue GakTopbl, UX 3HAYCHHUE B )KU3HU OPraHU3MOB. DKOIIOTHYECKHE CUCTeMBl. BuoBas u
MIPOCTPaHCTBEHHAS CTPYKTypa dKocucTeM. [InieBsie cBsI3u, KpyroBOPOT BEIIECTB M MPEBPALICHHAE
HEPTHH B SKOcHcTeMax. Me>KBUIOBBIE B3aMMOOTHOIIECHHS B 9KOCHCTEME: KOHKYPEHITHA, CHUMOU03,
XUITHAYECTBO, MapasuTu3M. [[pranHe! ycToiunBoCcTH U cMeHbI dkocucTeM. Cykneccnn. MckyccTBeHHBIE
co00IIecTBa — arpo’KOCHCTEMBI i YPOOIKOCHCTEMEI.

buocdepa — mobansHas sxocucrema. Yuenue B. U. Bepuajckoro o 6uocdepe. Ponb sxuBbix
opraHusMoB B Ouocdepe. buomacca. Kpyropopot BaxkHeHImx OMOTeHHBIX JJIEMEHTOB (Ha IpuMepe
yIaepoza, a3ota u 1p.) B Ouocdepe.

Buocdepa u genosek. M3smenenus B 6uocdepe. [locnencTpust AeATENFHOCTH YeIOBEKA B OKPYKaroLIen
cpezne. Bo3neiicTBUE TPON3BOACTBEHHON NESTEIHLHOCTH Ha OKPY’KAIOIIYIO CpEAy B 00IacTu CBOeH
Oymymei npodeccuu. [MobanbHbIe SKOIOTHIECKHE TIPOOJIEMBI M ITYyTH UX PELICHUS.

DKOJIOTHS KaK TEOPETHIECKas OCHOBA PALlHOHAILHOTO IPUPOIOIIONB30BAHMS M OXPAHBI IPHPO/IBI.
Hoocdepa. [IpaBua moBeneHns M0AeH B OKpy’Kalomiel IpHPOIHON cpeze. bepexHoe OTHOIMEHHE K
OuoiornuecKuM 00beKkTaM (PaCTEHUsAM M XHBOTHBIM U HX COOOIIECTBaM) U UX OXPaHa.




Omnucanue aHTPOITOTCHHBIX H3MEHEHUH B €CTECTBEHHBIX IIPHUPOIHBIX
nangmadTax cBoel MectHOCTH. CpaBHHTEIIEHOE OMTUCAHHE OIHOM U3
€CTECTBEHHBIX MIPHPOIHBIX CUCTEM (HaIpUMep, jeca) U Kakoi-HuOyIb
arpo3’KOCHCTEMEI (HapuMep, MIEHUTHOTO 1oJist). COCTaBICHUE CXEM

Hepeaayn BEIEeCTB U HSHEPTUU MO LEMsIM MUTAaHUs B TPUPOAHOU
DKOCHCTEME U B arponeHo3e. Onucanne U NPaKTHIECKOE CO3JaHHUE
HCKYCCTBEHHOM 3KOCHCTEMEI (ITPECHOBOIHEBIN akBapuyM). Pemenme

OKOJIOTHMYCCKHX 3a1a4.

IIp 6

Hemoncrpanym: Dxomorndeckue (pakTophl M UX BIMSHHE HA OPraHU3MBlL. MeXBUIOBEIE OTHOIICHU:
KOHKYPEHIIVSI, CAMOMO03, XHITHHYECTBO, Tapa3suTU3M. SIpyCHOCTE pacTUTENbHOTO coolmiecTsa. [Inmiessie

LIENH ¥ CETH B OMOLIEHO03€E. DKOJIOTH

yeckne mupamuabl. Cxema sxocucteMsl. KpyroBopor BemecTs 1

MpeBpanieHre dHeprun B skocucteme. buocdepa. Kpyrosopot yriepona (asora u ap.) B duocdepe.
Cxema arposkocucteMbl. Oco0o oxpaHseMble IPUPOAHBIE TeppuTopun Poccun.

CamocrosTenpHas padoTa CTyIeHTa CP )
Tema 3.7. buonnka 4
BuoHuKa KaK 0JJHO U3 HAIIPABJICHUN OHOIOTHH M KHOCPHETHKH. Jlex | 4

Bronnka kak o{HO W3 HaIlpaBJIcHUI OHonorny 1 kKnbepHeTHku. PaccMoTpenne GHOHMKOH 0CcOOeHHOCTEH
MOp}o-PU3HOTOTHIECKOH OPTaHU3AIMH )KHBBIX OPTaHH3MOB H UX UCIIONB30BAHUA U CO3AaHUS
COBEPIIEHHBIX TEXHUYECKUX CUCTEM M YCTPOHMCTB IO aHAIOTHH C )KUBBIMU cucTeMami. IlpuHnmme: u
IIPUMEPBI HCIIOJIB30BAHMS B XO3HCTBEHHON IESATEIBHOCTH JItoiei MOp(0-(QyHKINOHATIBHBIX 4epT
OpTraHM3alHH PAaCTEHUH B KUBOTHBIX.

JemoHcTpannu: Moneny CKiIaqdaToi CTPyKTyphl, HCIOIB3yeMOW B CTPOUTENLCTBE. TpyOuarkie

CTPYKTYpbl B >KMBOU MPUPOJE U TEX
JKUBOU IPUPOJIE U TEXHHUKE.

HUKEC. ABpOI[I/IHaMI/I‘lCCKI/IC U TUAPOOIUHAMUYCCKUC yCTpOﬁCTBa B

3ayer no pazzgeiny "buosorus" 4
CamocrositenpHasi paboTa CTyJeHTa CP 2
3ager IIp 2

* - Jlex — nexyuu; Ilp — npaxmu
nabopamopHwvie pabomui.

yeckue 3ansimusi;, CP — camocmosimenvnas paboma, JIP —

3. YCJOBUA PEAIM3ALINUA ITPOTI'PAMMBI INCIIUAITIIMHBI

3.1. TpeGoBanuss K MUHUMAJIb

s peanusanuy nporpamMMsl yued

HOMY MaTE€PHAJIBbHO-TEXHUIECCKOMY odecreYeHN 0

HOM JUCHUTIIINHBIL ITPEAYCMOTPCHEI CIICIIUAJIBHBIC ITOMCIICHU A,

MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHOM MTPOTPAMMBI CIIEUATBHOCTH.

Tabnuya 3. Mamepuanorho-mexuuueckoe obecneuerue OUCYUNIUHDBL

Tun aynuropun

OcHauleHne ay1uTOPpUU

CnenunaausupoBanHoe yuedHoe o6opynoBanue, [1O n marepuaibt
JJIs1 OCBOECHUS IMCHUIIIMHBI (MPU He0OX0TUMOCTH)




Y4aebuast ayTuTopus 1is

MIPOBEICHUS 3aHATHH KomrurekT ciennanu3npoBaHHON MeOelH, MapKepHast 10CKa;
JEKIIMOHHOTO THIIA, Kadeapa; aBTOMaTH3UPOBAHHOE pabodee MEeCTO MPEIoIaBaTels:
MPaKTUYECKUX 3aHITHH, komrbrorep AMD Ryzen, monutop LCD 24" Philips, nuntepakruBHas

BBINIOJIHEHUA KyPCOBBIX paboT, |maHesns 86", MMEETCst BBIXO B HHTEPHET
IPYNIOBBIX U HHAWUBUIyaTbHBIX

KOHCYJIbTaLlUH, TEKYIIEro [IporpammHoe obecnieuenne: Onepanuonnas cucrema Windows 10
KOHTpPOJIA B MpoMexkyTouHoll  |Pro; Office Professional 2007, Kaspersky Endpoint security s
arTecTanuu 6usHeca - CTaHIapTHBIH

VYdeOHast ayquTopus 1ist

NPOBEICHUS 3aHATHIA KoMmmekT cienuanu3upoBaHHON MeOenn; qocKa ayquTOpHas
JICKIMOHHOTO THIIA, MEJIOBasi, aBTOMaTH3NPOBaHHBIC paboune MecTa (TpoIeccop HE HIDKE
IPaKTUYECKUX 3aHATHH, Intel Core 15, onepatuBHas namsth o0beMoM He MeHee 16Gb;(SSD

BBINOJIHEHUS KypCOBBIX pabotT, |500 GB HDD 1 TB); npoektop EPSON, npoeKkioHHEIil 5KpaH,
TPYTHOBBIX U MHAWUBUYAIIBHBIX |fIMEETCs BBIXOJ B HHTEPHET
KOHCYJBTAHHA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHON [Iporpammuoe obecneuenue: OnepannonHas cuctema Windows 10
arTecTaluu Pro; Office Professional 2007, Kaspersky Endpoint security st
6usneca - CTaHIapTHBII
(KommproTepHsIi Ki1ace)

KommurekT cnennanusuposanHoii Mmebenn; Tenepusop LED LG 42"
ABTOMATH3UPOBAaHHBIC paboune MecTa (mpoiieccop He Hinke AMD
Ryzen, oneparuBnas namsith 00bemMom He meHee 8 ['6; SDD 500 GB,
Aynutopus Uil caMoCTOsATeIbHOM [MOHOONIOK Lenovo Intel 13), uMeeTcst BEIXO B HHTEPHET

paboThI 0OyHarOIHXCS
[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

3.2. Uudopmanuonnoe obecreuenne o0yueHust

ITepeuenb pekoMeHayeMbIX Y4eOHbIX U3daHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEpaTypbl

OcHosHble UCTOYHUKUL:

1. Epoxun 0. M. Xumus. 3agaun u ynpaxHeHHs [ DNeKTPOHHBIN pecypc]:YueOHOe
nocobue ays cryaertoB CITO. - Mocksa: Akanemust, 2021. - 288 ¢. — Pexxum gocryma: https://
academia-moscow.ru/catalogue/4831/539623/

2. KorncrantunoB B. M., Pe3anos A. I., ®azneesa E. O. buonorus mus npodeccuit n
CIIEINATBHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieil [ INeKTpOHHBIN
pecypc]: Yuebrnuk mist crynentos CIIO . - Mocksa : Axkagemus, 2020. - 320 c. — Pexxum
nocryma: https://academia-moscow.ru/catalogue/4831/474749/

3. Epoxun FO.M. Xumus: 3anaun u ynpakHeHus [ DnekTpoHHbIH pecypc]:Y4yeOHOe mocodue
st CITO. - Mocksa: Axagemus, 2021. - 282 c. — Pexxum noctyma:

,ZZOI’ZOJ’ZHleeJleble UCNIOYHUKU.

4. Axmenosa T.W., Mocsruna O.B. EctecTBo3Hanue [DnekTpoHHBIH pecypc]: YaeoHoe
nocobue. - Mocksa: Poccuiickuii rocyqapcTBeHHBIN yHUBEpcHTET mpaBocyaust, 2018. - 340 c. —
Pesxxum nmocryma: http://znanium.com/catalog/document?id=364532

5. Jle6enes FO. A., @anees I. H., Tony6er A. M., [llarmoan B. H., Crenanos M. b. Xumus.
3amaunuk [ DnexTpoHHBIH pecypc]:Yaeonoe mocobue s CIIO. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum moctyma: https://urait.ru/bcode/491053




6. Jlebenes FO. A., @anees I. H., Tony6er A. M., [llaroan B. H. Xumus [ D1eKTpOHHBIH
pecypce]:Yueonuk s CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum gocryma: https://
urait.ru/bcode/491035

7. Koncraatunos B.M., Pe3anoB A.T., ®azneesa E.O. buonorus mis npodeccuii u
CHeUaIbHOCTEN TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOr0 Npoduie [ DIeKTPOHHBIN
pecypc]:Yaeoruk s CITO. - Mocksa: Akagemust, 2017. - 332 ¢. — Pexxum focryna:

P€Cprbl LlHd)OpMaL{LlOHHO-I’MevﬂeKOﬂMO/HuKCZL{MOHHOZZ cemu «I/[HmepHem»:

1. 9bC PYIH u croponnue IbC, K KOTOPBIM CTYAE€HTHl YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBAHMU 3aKIIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenphas wiatropma FOpaiit https://urait.ru

- DnektponHo-oubmoteynas cucrema PY/IH — ObC PY/IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

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

2. ba3bl TaHHBIX U TTIOMCKOBBIC CHCTEMBI:
- YueGnbIit mopran uacTUTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 0151 0OYUAIOUUXCS

CamocTosTenpHas paboTa He MPeayCMOTpeHa. Y 4e0HO-METOTNUECKUE MaTepHaIbI
PasMEIIaloTCsl B COOTBETCTBUU C ACHCTBYIOLIMM MNOPSIKOM Ha CTPAaHUIIE AUCIMIUIMHBI HA
Y4ebHOM mopTaire.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHbI

KonTpons u omieHKa pe3yabTaToB OCBOCHHS AUCIUIUTHHBI OCYIIECTBIISETCS MPENO0/IaBaTeIeM B
Mpolecce MPOBEACHUS MPAKTUUYECKUX 3aHATHI, TECTUPOBAHUs, a TAKKE BBIMOJHEHUS
00yYarOIIMMHICS] HHIUBHTyaJIbHBIX 3a/IaHUH.

Tabruya 4. Konmpons u oyeHka pe3ynibmamos 0C80eHuUst OUCYUNTUHDBL

rCJleblam_UUytl—e'ﬂ'ﬂ)l
®opMbI B METOIbI KOHTPOJISAA U OLEHKH
(ocBOCHHBIEC YMEHUSI, YCBOCHHbIC 3HAHMS) pe3yibTaToB 00y4eHust

3HaHUS: Ananms u OIICHKA BBITIOJTHCHUS

WHJUBUYaTbHBIX 3aJJaHHI, pACUeTHBIX padoT,
0 IE€JIOCTHOM COBPEMEHHOU €CTECTBEHHO- OIIPOC, TEMAaTUYECKUN IUKTAHT,
Hay9YHOU KapTHHE MUPA, IPUPOJIC KaK €IMHON |KOHTpPOJIbHAs paboTa, MPAKTUYECKUE 3aHSATHUS,
HeJIOCTHOﬁ CHCTEMCEC, B3AaUMOCBA3H Y€IO0BCKA, JIOMAalllHHUE pa60TH, KOMIIBIOTEPHOE
IPUPOZIBI U OOLIECTBA, IPOCTPAHCTBCHHO- TECTHUPOBAHUE, B3anMokoHTpOIB u
BPEMEHHbIX MaciuTabax BeeneHHo; CaMOKOHTPONb  CTyleHToB. IlomHoTa H
0 HauOOJIee BAKHBIX OTKPBITHAX U TPaMOTHOCTh  TOATOTOBIICHHBIX  JIOKJIAJOB,
JIOCTHKEHHUSAX B 00IaCTH €CTECTBO3HAHHS, COOGILIEHHi, TIPe3eHTALIHIA.
TIOBTIUSBIIHIX HA SBOJIFOIUIO MPECTABICHHH O
TpUpo/Jie, Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
0 HAyYHOM METO/I€ TTO3HAHUS TPUPOIBI U
CpeJICTBAaX M3YUYCHHUSI MEraMupa, MaKpOMHpa U
MHKPOMHUPA;




VYMmenus:

MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHHS IS
OOBSCHEHHSI OKPY>KAIOIINX SIBICHUI,
COXpaHEHHUsI 370POBbsI, 00CCIICUCHMUS
0€30IMaCHOCTH KU3HEAEATEIbHOCTH,
Oepe)KHOTO OTHOLICHHUS K TTPUPOJIE,
palMOHATIBHOTO TPUPOIOONB30BAHUS, & TAKIKE
BBIITOJIHCHUS POJIM TPAMOTHOTO TIOTPEOHTEIS;
MOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO
3HAHHS U1l KOKIOTO YeIOBeKa HE3aBHCUMO OT
ero mpoeCcCHOHAIBHOM eSITeNbHOCTH,
paznu4ath (HakThl U OLIEHKU, CPABHUBATH
OLICHOYHbBIC BBIBOJIBI, BUJIETh HX CBS3b C
KPUTEPUSMH OLICHOK U CBSI3b KPUTEPUEB C
ONpEeACIICHHON CUCTEMOM IEHHOCTEN

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHUE paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTrueckuii OMNbIT:

BJIaJICHHE IPUEMAaMH €CTECTBEHHO-HAYYHBIX
HaOJIIO[CHUN, OIBITOB, HCCIIEI0OBAHUI U
OLIEHKH JOCTOBEPHOCTH IMOITYyYEHHBIX
pe3yabTaTOB;

BJIaJICHHE NOHSATUIHBIM anmnaparoM
€CTECTBEHHBIX HayK, MO3BOJISIOMIMM I103HABATH
MHp, Y4aCTBOBaTh B IUCKYCCHUSX I10
€CTECTBEHHO-HAy4YHBIM BOIPOCaM,
HCIOJIb30BaTh Pa3JIMYHbIE HCTOYHUKHU
HH(OPMAITUH /IS TOJTOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKU OTHOCHUTHCS K COOOIIEHUSIM

Vot W s & s 1

Habnronenne, KOHTpONb TpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKa ONTHUMAaJbHOCTH METOJa pEIICHHS
3aja4, BBITTOJTHEHUE u 3allUTa
WHJIMBHUyalbHbIX 3aaHUMN.

5. KOMIIETEHIIUA OBYYAIOHIEI'OCHA,

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

®OPMUPYEMBIE B PE3VJIBTATE

MMudgp

re3yJIbTrarbl (KUMIICTCHITNN)

Novanysy 10 HAVMANATA I NANY T TATAN IMATTATAD XA

OK 02.

OcyniecTBJISITH ONCK, AHAIN3 U HHTePHpeTaANMI0 HHpOpPMaLuH, He00X0IHMOH
JJISl BBINOJIHEHN 3a1a4 NpodecCHOHAIBHOM eI TeIbHOCTH.

JHATh?

HOMEHKJIATypy MH()OPMAIHOHHBIX UCTOYHUKOB, TPUMEHIEMbIX B IPO(GECCHOHATBHON ACATEIBHOCTH;

Tuoeny 1t ernurTymuananarroa mridhamacarrar s charmasar adharasnertaa nanymr maman aoaunecra mrrdhona oo

YMCTh:

OTIpEeAEIATh 3aa9Hl Ul TOMCKa MH(pOpManuu;

OIIpeNeNATh HEOOXOAMMbIE HCTOUYHHKH WH(pOpMAaLny;
TUTAHUPOBATH MPOLECC TIOUCKA; CTPYKTYPHPOBATH MTOIydYaeMyto HHPOPMAIHIO;,
BBIICJIATH HanOosee 3HaYMMOoe B IiepeyHe HHPOpPMaIHH;

OIICHUBATH MPAKTHYICCKYIO 3HAYUMOCTE PE3YyJIbTATOB

andnarmsnart nesvnrTaTL AT

TTOMCKa;

OK 07.

CopneiicTBOBATH COXPAHEHHMIO OKPYKAIOLLEH cpe/ibl, pecypcochepe:KeHHUIo,
3 PeKTHBHO JelicCTBOBATH B YPe3BbIYaHHBIX CUTYAIlUSAX.




JIHATh?

MpaBHIIa SKOJIOTUIECKOI 0€301aCHOCTH MPH BEIEHUH NMPO(PECCHOHANBHOHN IeATEIBHOCTH;
OCHOBHBIE PECYPCHI, 3aIe1ICTBOBAHHBIE B MPO(ECCHOHAIBHON I TENBHOCTH;

T ofecTiereTiig nasymencfeanoxrarrira

YMCTb.

co0JIrOaTh HOPMBI SKOIOTUIECKON 0€30IacHOCTH;
OIIpeIelIATh HalPaBJICHHUS PecypcocOeperkeHHs B paMKax MpodhecCHOHAIbHON AEATEILHOCTH O

OTIAITIIATIT ITNOTIL

6. ®OH/I OHEHOYHbBIX CPEJICTB

6.1. ®oH] OLIEHOYHBIX CPEICTB /IS IPOBEJICHUA MPOMEKYTOUHOM aTTecTALMI

[lepeueHb BONpOCOB AJIsA MOATOTOBKH K 3aHATHAM U IPOMEXYTOYHOU aTTECTALlUH,
KOHTPOIIBHBIX paboT, cofepKaHnue 3aJaHnui IS BBITOJHEHNS TPAKTUICCKIX U
CaMOCTOSITENIbHBIX pabOT, PEKOMEHIAINH IO BHITIOIHEHUIO U KPUTEPUH OLICHUBAHUS
NPEJCTaBICHBI B JOH/IE OIIEHOYHBIX CPEICTB MO AuchumuinHe «EcrecTBo3HaHME (BKITFOHAS
Xumuto u buonoruto)» B [Ipunoxennn k Hactosmei Pabouelt mporpaMme JUCIUTUIAHEL.

OHCHO‘IHBIﬁ CpeACTBa MO3BOJIAIOT IMTPOBECTU TGKYHII/II;'I KOHTPOJIb O JUCIUIIIIAHE. ITo KaxXaoMy
CpEACTBY OLICHUBACTCA IMOJTHOTA U TJIY6I/IHa OCBOCHUA, XapaKTECPUIYIOIIUECCA MMOKA3aTCIIAMU U

Tabnuya 6. [loxazamenu u kpumepuu oyeHuUsaHus

[loka3arens Kpurepuit
TTOPOI'OBbIN
e 3Haet: 0a30BbIC 00IINE 3HAHUS,
(y3HaBaHue)
3 YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMble [Tl BBITIOJTHEHUS ITPOCTHIX
«3» )
3aad;
3naet: (haKThl, MPUHIIUIIBI, TIPOIECCHI, OOIIIE MOHATHS B MpeaeIax
. 00J1aCcTH MCCIIeI0BaHUS,
bazoBslit
(BOCTIPOHSBENCHHE) |y e JAATIa30H MPAKTUICCKUX YMEHU, TPEOyeMbIX JIJIsl pelIeHUS
4 OTIPeJIeJICHHBIX MPOOIEeM B 00JIACTH MUCCIEIOBAHNUS;
«»
Brnazgeer: OepeT OTBETCTBEHHOCTD 32 3aBepIICHUE 33139 B
Bricokuii 3HaeT: paKTHYECKOe U TEOPETHYECKOE 3HAHUE B MpeiesiaXx 00macTi
(KOMIIETEHTHOCTE) [MCCIIEI0BAHMS C OHMMAHUEM IPAHUIL TPUMEHUMOCTH;
«5» YMeeT: Auana3oH NPaKTHYSCKAX YMEHUH, TPeOyeMBbIX il Pa3BUTHUS
TBOPYECKUX PEHICHHIT, a0CTparupoBaHus POOIEM;
max 0aJn

MaxkcrManbHOE KOJIMYECTBO 0AJIIOB MO KaKIOMY OIIEHOYHOMY CPEICTBY COOTBETCTBYET
BepOAIEHOMY KPUTEPHIO «BBICOKHID».




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepeuennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCIO0JIb3YEMbIX PH OCYIIECTBICHUH

B mpomecce oOydeHHs WCIONB3YIOTCS AKTUBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TEeXHOJIOruH ((POpMBI IPOBECHUS 3aHATHUI):

-JIeKIUH, PpOHTATBHBIE ONPOCH], MPE3CHTAINH U 3aI[UTa MUHU-TIPOEKTOB;

-Kelic-cTaau (pa300op KOHKPETHBIX CHUTYaIui),

-MMHUTAIOHHBIE KOMITBIOTEPHBIC MOJIEIIH;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC
JIOMaITHUE 3aJIaHMs ).



