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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OVY/1.12 OcHoBbI ecTecTBEHHBIX HAVK / OCHOBLI 001II€CTBEHHBIX HAVK
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnoW muctmmauasl OVYJ[.12 OcHoBBI ecTecTBeHHBIX HayKk / (OCHOBBI
OOIIIEeCTBEHHBIX HAYK SBJISIETCS YaCTHIO MPOTPAMMBI ITOJITOTOBKH CIIEIIHAIIMCTOB CPEHETO 3BEHA
B coorBerctBuH ¢ DPI'OC "ODemepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTEIbHBIN CTaHAAPT
cpemaero mnpodeccuonampbHoro obpazoBanms mo crnenmambHocTH 09.02.06 CeteBoe u
CHCTEMHOE aJIMUHUCTpUpoBaHue (Tipruka3 MunoOpuayku Poccun ot 09.12.2016 . Ne 1548)"
[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 y4eOHOM AMCHUILIUHBI B CTPYKTYpPe MPOrpPaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.

Vuebnas gucuumumna OY/[.12 OcHoBbl ectecTBeHHBIX HayK / OCHOBBI OOIIECTBEHHBIX HayK
BxoauT B Ik OOmeo0pa3oBaTebHOM 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:

O6wem nporpammel 300 gacoB, B TOM 9HUCIIE:
ayIMTOPHON y4ueOHOM Harpy3ku odyuatomierocs: 300 gacos;
caMOCTOsTeNNbHON paboTsl oOydaronerocs () yacos.

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) 300 | 150 | 150
B TOM YHCIIE: - - - - - - -
JIeKIHH (€CIIHN MPEyCMOTPCHO) 124 62 62

B TOM YHcJe B OpPME MPaKTHIESCKON TOATOTOBKI

(eciu peyCMOTPEHO) ) ) )
naboparopHble 3aHATHA (€CIIM IPELYCMOTPEHO) - - -

B TOM YHCIIE B pOpME MPAKTHICCKON TIOATOTOBKHI

(eciu TIpeycMOTPEHO) ) ) )
MPAKTUICCKAE 3aHATH (€CIN MPETyCMOTPEHO) 176 88 88

B TOM YHCIIE B POpME MPaKTUIECKON TIOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosTe/ibHAsi padoTa 00y4daromierocs (Bcero) - - -
B TOM YHCIIE: - - - - - - -

B (hopMe IPaKTHYECKOM MOATOTOBKH

(eciu mpeayCcMOTPEHO) . ) )
YacoB Ha KOHTPOJIb: - - -
ITpomexyTouHast arrectanus B popme: (3auet/qud3ayer/ ) 3
5K3aMeH) a0 | Zlp
OO011asi TPYI0EMKOCTh qac 300 150 | 150




2.2. TemaTuueckuii miiaH u cogep:kanue ydeonon qucuumianasl OY/1.12 OcHoBbI
ecTecTBEHHBbIX HayK / OCHOBBI 001IeCTBEHHBIX HAYK

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

12
xumu4yeckux 3j1emMenToB J[.U. MenaesieeBa u cTpoeHHe aTOMA

[Tepuognyeckuii 3akon .M. MeHieneena.

N Jlex 6
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 6




Tema 1.3. CTpoeHne BeuecTBa 16

Nonnas xumudeckas cBs3b. KoBaeHTHAs XUMHYECKas CBSI3b.
Merannuuaeckas cBs3b. UucThle BeliecTBa U cMecu. JlucrepcHeie Jlex 6
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 3amgaq. IIp 6

JlaGoparopHas pabora. Ip 4

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

Tema 1.4. Boga. PacTBopbl. Di1eKTpOIATHYECKAS THCCOMNATINS 12

Bopna. PactBopsl. PactBopenue

Jlex 6
DJIeKTPONUTHIECKAS AUCCOIHALIHS

Bopna. Pacteoprl. PactBopenue. Bona kak pactBopurens. PactBopuMocTs BemecTB. HaceienHsie,
HEHACBIIICHHBIE, IEPECHILLEHHBIE PACTBOPHIL. 3aBUCHUMOCTb PACTBOPUMOCTH Ia30B, 5KMAKOCTEN 1
TBEPABIX BELIECTB OT Pa3IUYHBIX (PaKTOPOB.

MaccoBas 1011 paCTBOPEHHOTO BEILECTBA.

DNEKTPONMUTHIECKAs UCCOIHAH. DIEKTPOIUTHI M HE MIEKTPOIHTHL. DIEKTPOIUTHIECCKAS
Jucconuanus. MexaHu3Mbl 2IEKTPOTUTHYECKON AUCCOLUALIMH Il BEILECTB € Pa3IMYHbIMU TUIIAMHU
XUMHUYECKON CBA3H. [ MapaTnupoBaHHBIE U HE THAPATHPOBAHHBIE HOHBI. CTENEHB MEKTPOIUTHIESCKON
mucconnaniy. CUbHBIE U C1a0bIe ANeKTPOIUTEL. OCHOBHBIC ITOJIOXKEHUS TEOPHH SIEKTPOIHTHYECCKON
nmucconuari. KucimoTel, OCHOBaHMS W COMM KaK IEKTPOIHUTHIL.

Perrenwne 3amag Ha MAacCCOBYIO JOJIIO paCTBOPCHHOTI'O BCIICCTBA.

9 ITp 6
CocraBneHue ypaBHeHHN THAPOIH3A.




Tema 1.5. Kinaccudukauus HeopraHu4ecKUuxX coeIHHEHHH U UX

» 16
CBOIiCTBA

Kucnots! 1 ux csoiictBa. OcHOBaHHA U UX cBoMcTBa. COIM U UX

. . Jlex 6
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 6
H30BITOK-HEIOCTATOK. P
JlaGoparopHas pabora Ip 4

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

Tema 1.6. XumMuueckue peakuuu 16

Knaccndukanus xumMmudecknx peakmuii. OKACIATEIbHO-

. Jlex 6
BOCCTAHOBHUTCIILHEIC pCaKI_II/II/I. CKOpOCTL XUMHUYCCKHUX pCaKLII/II/I

Krnaccudukanmst XuMrdecknx peakquid. Peaknnm coeTMHCHS, Pa3I0KeHHUS, 3aMEIICHAs], 0OMEHA.
Karamatrueckue peakiun. OOparuMble 1 HeoOpaTHMBIE peakui. [OMOTeHHBIEC 1 TETEPOTCHHBIC
peakun. DK30TepMHYECKUE U SHIOTEPMUIECKUE peakuy. TeraoBon 3p(HexT XUMHYSCKIX peaKIHid.
TepmoxuMudeckne ypaBHEHHUA.

OKHCIHTENBHO-BOCCTAHOBUTENbHEIE peaknuy. CTeneHs okucieHnsa. OKHCIUTENb H BOCCTAaHOBICHHE.
Boccranosurens u okucnenne. MeTos 31eKTpOHHOTO b6anmaHca U COCTaBICHHS ypaBHEHUH
OKHCITUTEIIEHO-BOCCTAaHOBHTEIHHBIX PEaKITHIi.

CxopocCTh XUMHYECKHUX peaknuil. [IoHATHE 0 CKOPOCTH XMMHUYECKUX peakIiii. 3aBUCHMOCTh CKOPOCTH
XUMHYECKUX PEAKIIMH OT Pa3sINYHbBIX (DaKTOPOB: MPUPOABI PEATHPYIOIINX BEIIECTB, NX KOHICHTPAIHH,
TEMIIEPaTyphl, TOBEPXHOCTH CONPHKOCHOBEHHUS U HCIIONIb30BaHMUS KaTalll3aToOPOB.

OOpaTMOCTh XHMHYECKUX peakunii. OOparumbie U HeOOpaTHMBIE PeakIuu. X HMHYCCKOE PaBHOBECUE U
CIIOCOOBI €T0 CMEIICHHS.

CocraBneHne OKHCINTENbHO-BOCCTAHOBATEIBHBIX PEAKITHI. IIp 6
JlaGoparopnast paboTa. IIp 4
Onpenenenue GpakTopoB, BAUSIONIMX HA CKOPOCTh XUMHUYECKOH PEaKIIUH.

Tema 1.7. MeTaibl 1 HEMETALTbI 16
Merambsl. Hemeranmsl Jlex 6

Mertamnbl. OcOOCHHOCTH CTPOEHUS aTOMOB H KpHcTauioB. Ousndeckue CBOMCTBAa METAILIOB.
Kraccudukariys MeTamuioB o pa3iInIHbIM MPH3HAKaM. XHMHYECKHE CBOMCTBA METAIJIOB.
DNEKTPOXUMUIECKHH P HAMPSHKEHUNA METAUIOB. MeTamioTepMus.

Oobmue criocoObl moaydeHus: Metainios. [Torstue o Metamtyprun. [lupomeramryprus,
TUAPOMETAJLTYPrus U dileKTpoMeTautyprus. CriaBbsl 4epHbIE U [BETHBIE.

Hewmerannsl. OcobennocTn cTpoeHus aToMoB. HemMeTamisl — mpocThie BEMIECTBA. 3aBUCHMOCTh CBOHCTB
TaJIOTeHOB OT UX MonokeHus B [leprogmuaeckoii cucreme. OKACIUTEIBHBIE H BOCCTAHOBUTEIHHBIE
CBOMCTBA HEMETAJLIIOB B 3aBUCUMOCTH OT UX IIOJOXKECHUSA B PALY dIEKTPOOTPULIATEILHOCTH.

Pemenue pacueTHBIX 3a/1a4. IIp 4




JlaGoparopnast paboTa. IIp 6

[MpoBenenue 3aKkairku 1 otnycka craind. O3HaAKOMIIEHUE C CEphIM U OellbiM ayryHoM. PacniosHaBanue
WKEJIE3HBIX PY/I.

Tema 1.8. O60011eHHEe 3HAHMIA 110 HEOPTAHUYECKOH XHMUU 4
Tenernueckas CBsA3b MEXK/y KJIaCCaMH HEOPTaHHMYECKHX COCIHHCHUI. Ip 2
KonTponsHast paboTa 1o o0Ieit HeOpraHuIeCKOH XHMUAN IIp 2
Pa3nen 2. Opranuyeckasi Xumust 2
IIpeameTr opraHUYECKOM XUMUMN. Jlex 2

[IpuponHEIe, HCKYCCTBEHHBIE I CHHTETHUECKIE OpraHidecKne BemecTBa. CpaBHEHHE OpraHUYECKUX
BEII[ECTB C HEOPTaHUYeCKUMU. BaneHTHOCTh. XUMHUYECKOE CTPOCHUE KaK MOPSALOK COSAMHEHUS aTOMOB B
MOJIEKYJIBI IO BaJIECHTHOCTH.

Tema 2.1. OcHOBHbIE IOHSTHS OPTAHUYECKO XHMHH U TEOPHUS

" 10
CTPOCHUA OPraHuIeCKUX COCAMHCHUH

IIpenver opranmdeckoil XuMuH. Teopus CTPOCHHS OPTraHHYECKUX
coequaeHud A.M. bymireposa.

Knaccndukanus opranndecknx BemecTB. Kimaccudukanus peaknuii B
OpraHUYeCKOM XUMUH.

JIex 4

Teopus cTpoenust opranngecknx coennnenuit A.M. Bytneposa. OCHOBHBIE TTOJTOKECHHS TEOPHH
XHMMHYECKOTO CTpoeHwus. M3oMmepus u nzoMepsl. XuMudecKue (popMyIbl 1 MOAETH MOJIEKYI B
OpraHU4YeCKOM XMMUU.

Kaccudukarms opranndeckux BemecTs. Kiaccudukaryst BEIECTB M0 CTPOSHUIO YIIIEPOIHOTO CKEJIeTa
U HaTU9Iuio GyHKIUOHATBHEIX Tpynn. [omonoru u romonorus. Hauana nomenkmarypst [UPAC.
Knaccndwkanus peaknnii B OpraHnueckoi XUMuN. Peaknun nmpucoeanHenns (THapupoBaHus,
raJIoreHupOBaHMs, THAPOraJIOTeHHPOBAaHU, IHApaTannn). Peaknnn oTmerieHns (IeruIprupoBaHus,
JETUPOTATIOTeHUPOBAHMSL, AeTHAparanun). Peaknuu 3amemenus. Peaknun nzomepusamnuu.

WzroroBneune MOHCHCﬁ MOJICKYJI OPTaHUYCCKUX BCHICCTB Hp ‘ 6

Tema 2.2. Yri1eBoa0poAbl U HX HPHPOIHbIE HCTOYHUKH 16

Anxansl. Ankensl. [lnens! 1 kayuyku. Ankuabl. Apensl. [Ipuponabie
MCTOYHHKH YTIIEBOJJOPOZIOB

Jlex 6

AnxaHbl. ATTKaHBI: TOMOJIOTHYECKHAN PsIII, U30MEPUA U HOMEHKIIATypa aTKaHOB. XHMHYECKHE CBOHCTBA
ankaHoB (MeTaHa, DTaHa): TOPEHUE, 3aMEICHNE, pa3lIoKeHne, qernapruposanne. [I[pumenenne ankaHoB
Ha OCHOBE CBOMCTB.

Anxensl. DTUJIEH, €TO OTyUYCHHE (IETHAPUPOBAHUEM DTaHA, NENOIMMepH3aueit
MIONUATIIIEHA). ] OMoornaecKuit psan, N30MepHs, HOMEHKIIATypa aJIkeHOB. XMMHUYECKHE CBOMCTBA
STHJICHA: TOPCHUE, KaueCTBEHHBIC peakny (oOecBedrnBaHue OpOMHON BOBI M pacTBOpa IIepMaHraHaTa
KaJust), THApaTanns, noauMepusanys. [I[puMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

Huens! u xayuyku. [loasTre o AueHax Kak yIIeBOJOPOAAxX C ABYMs JBOWHBIMH CBA3SIMH. CONpsDKCHHBIS
IreHbl. XUMUYecKHe cBoiicTBa OyTamuena-1,3 u uzonpena: obecuBednBaHre OPOMHOM BOIBI U
oNIMMepH3anus B Kaydyku. HarypanbHbIil 1 cuHTeTHYECKHE KaydykH. Pe3una.

Anxunbl. AnietuiieH. XMMHUYECKHIe CBOMCTBA alleTHIIEHA: TOpeHNe, o0ecrBeunBaHuEe OPOMHOMN BOIHI,
MIPHCOEANHEHNE XJIOPOBOIOPOa U Tuaparanus. [I[ppMeHeHne aneTrniaeHa Ha OCHOBE CBOMCTB.
MeskkiraccoBasi H30MEpHsI C alIKaHeHAMHU.

Apensbl. benson. Xumudeckne CBOHCTBA OCH30a: TOPEHUE, PEaKI[UH 3aMeILeHHs (raIoTeHUPOBAHHE,
HuTpoBaHue). [IpuMeHeHne OcH301a Ha OCHOBE CBOMCTB.

[IpupoHbie HCTOUHUKHA YTAEBOXOPOROB. [IpHpoHEii ra3: cocTaB, MPUMEHEHHE B KaU€CTBE TOIJINBA.
Hedts. Cocras u nepepaborka HedtH. [Teperonka Heptu. Hedrenpomykrsi.

Pemenne 3a1a4 Ha BBIBOJ MOJICKYJIIPHOM (POPMYITBI OPraHHYECKOTO v 6
BEIIECTBA P
JlabGoparopnast paboTa. IIp 4

YcraHOBICHHE Ka9€CTBEHHOTO COCTaBa NpeaCIbHBIX YITICBOAOPOAOB




Tema 2.3. Kuciopoacoaep:kaiiue opranndecKue coeTHHEHUS 10

Crouprel. @enon. Anpaeruasl. Kapoonossie kucinotel. CloxHbBIE

Jlex 6
S(HUPBI U KUPBL. YTICBOIBIL.

Crouprsl. [lonydeHnue sTanona OpoXKeHUEM IIIOKO3BI U THApaTanueii dSTiieHa. [ uapoKkcuipHas rpynmna
KaK (pyHkmonansHas. [IoHsITHE O IPEENbHBIX OJHOATOMHBIX CITUPTaX. XMMHYECKHAE CBOMCTBA dTaHOMIA:
B3aMMOJICHCTBHE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX 3(QUPOB, OKUCIICHUE B AJIbACTHI.
IIpuMmenenne 3TaHoa HA OCHOBE CBOMCTB. AJIKOTOIN3M, €r0 MOCIEICTBHUS U MIPEIyTPEKICHHE.
IMnnepwuH Kak MpencTaBUTeNh MHOTOATOMHBIX CITUPTOB. KauecTBeHHAST peaKifis Ha MHOTOATOMHBIE
crnuptsl. lIpuMeHeHne munepuHa.

Oenon. Pu3ndecKkue n XUMUIECKHAE CBOMCTBA peHoma. BzanMHoe BIHsiHIE aTOMOB B MOJIEKyITe heHoIa:
B3aMMOJICHCTBUE C THAPOKCHAOM HAaTPH U a30THOH KucioToi. [Iprmenenne ¢eHomna Ha OCHOBE CBOMCTB.
Anbaerunsl. [lonarue 06 anpaeruaax. AnbaeruaHas rpymma Kak QyHKIHOHaIbHasA. DopMabaeTu U
€ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBIEHHE B COOTBETCTBYIOIIHI CIIHPT.
TMonyyeHne aabAerHI0B OKHCICHIEM COOTBETCTBYIONINX CIUPTOB. [IpuMeHenue opMaibaeruia Ha
OCHOBE €r0 CBOICTB.

Kap6onoBrle kucnotsl. [loHsTHE 0 KapOOHOBEIX KHcioTax. KapOokcuipHas rpymnmna Kak
¢yHkunoHanbHas. [oMomorndeckuii ps MpeienbHbIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydenue
KapOOHOBBIX KUCIIOT OKHUCIICHUEM QJIbJETHIOB. XHMUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTHL: 00IIne
CBOMCTBA ¢ MUHEPATHHBIMU KUCIOTaMH U peaknus dTepupukanny. [IpuMeneHne ykCyCHOW KHCIOTHl Ha
OCHOBE CBOMCTB. BhICIIM€ KUPHBIE KUCIOTHI HA HIPUMEPE NATBMUTUHOBOM U CTEAPUHOBOM.

Craoxxabie 3¢ups! 1 xupsl. [lomydeHne cinoxHBIX 3¢upoB peakunei stepuukanyn. CioxHbe 3UPEI B
pupoje, uX 3HadcHUE. [ [prMeHerne coXKHBIX 3(UPOB HA OCHOBE CBOUCTB. JKHUPHI KaK CITOKHEBIC
a¢uper. Kitaccupukanus »xiupos. XHMHUYECKHE CBOICTBA XXUPOB: THAPOIIN3 M THIPUPOBAHHUE YKUIKIX
xkupoB. [IpuMeHeHne KUPOB Ha OCHOBE CBOMCTB. Mblia.

VYrireBoibl. YIeBoIbl, X KiacCH(UKAIHS: MOHOCaXapu/Ibl (IIF0K03a, PPyKTO3a), Aucaxapuiabl
(caxapo3a) 1 monpcaxapusl (Kpaxmai U Heiiono3a). [ 1ioko3a — BemecTBo ¢ JBOHCTBEHHON (QyHKIUEH —
aJabACTUIOCHUPT. XUMUYECKHUE CBOMCTBA ITIIOKO3bl: OKUCIIEHHE B IIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE
B copOuT, ciupTroBoe OpoxeHue. [IppMeHeHe IIIOKO3bI Ha OCHOBE CBOMCTB. 3HAYECHHUE YITICBOJIOB B
YKABOH IPHUPOJE U )KU3HU dyesoBeka. [IoHATHE 0 peaknusax MONMMKOHACHCALUN U THAPOIN3a Ha IIPUMEpe
B3aUMOIIPEBPAILCHHUI: TITIOKO3a HoJIMCaXapH/I.

JlaGoparopras pabora. ‘ Ilp ‘ 4

PacTBopenne mmmepuna B BoAe u B3anmoeiicTere ¢ ruapokcnaom Meau(1l). CroiicTBa ykcycHOI
KHCJIOTBI, O0IIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT. J0Ka3aTeIbCTBO HEMIPEIEIBHOIO XapaKkrepa
KUIKOTO Xupa. BzanmonelicTBre IIIOKO3BI U caxapo3sl ¢ TuapokcuaoMm menu(ll). Kagectrennas
peaKIus Ha KpaxMal.

Tema 2.4. A3oTcoepxaniue opraHnyecKne coeHHEHUsI. 3
IHommnmepni

Awmunbl. AMuHOKHCTIOTHL. benku. [TonumMepst Jlex 4

Awmmnnsl. [Tonsarie 06 amuHax. Anugarnieckue aMUHbI, UX KiaccU(pUKaKs 1 HOMEHKIATypa. AHUIINH,
Kak opraHnyeckoe ocHoBaHue. [lomydenne anunaa n3 HUTpoOeH3ona. [IpuMeHene aHuIMHA Ha
OCHOBE CBOMCTB.

AMHHOKHUCITOTEL. AMUHOKHCIIOTHI Kak aM(oTepHbIe 11 (yHKINOHAILHBIC OPTaHUIEeCKUE COCTHHEHUS.
XHUMHMYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOZEICTBUE CO IIeJI04aMU, KUCIOTaMU U APYT C APyrOM
(peaxuusa nonukoHAeHcaun). [lenTuaHas cBa3s 1 nonunenTHasL. [IpruMeHeHe aMHHOKHCIIOT Ha
OCHOBE CBOMCTB.

Benku. [TepBuunast, BropryuHasi, TpeTHYHAS CTPYKTYPBI OelIkOoB. XUMHUYECKUE CBOKCTBA OEIKOB: TOPEHUE,
JIeHaTypaIys, THAPOIH3, BETHBIE peakund. brnonormueckne GyHKINH OEITKOB.

[ommmepst. benkn n momucaxapu/Isl Kak OHOTIOINMEDHI.

[Inacrmaccel. [Tony4denne nomumMepoB peakuueil NoIuMepU3alii U MOIUKOHICHCAIUH.
TepMoruracTU4YHBIE U TEPMOPEAKTUBHBIE IUIacTMacchl. IIpencraBurenu miactMace.

Bomnokna, ux knaccugukanus. [lomydenne Bonokon. OTaenbHbIE TPEACTABUTEIH XHMUYECKUX BOJIOKOH.

Jlabopatopras pabora. Ip ‘ 4

PactBopenue OenkoB B Boge. OOHapyxeHUE OSITKOB B MOJIOKE M B MSICHOM OynboHe. JleHaryparus
pactBopa Oenka KypHHOTO sIiflia CIIHPTOM, PACTBOPaMH COJIEH TSKEJIBIX METAJUIOB U IPH HATPEBaHUH.




Tema 2.5. O60011eHHe 3HAHUI 110 OPraHUYECKOH U 8
HEOPraHN41ecKoH XHMHUHU

I'eneTn4eckas CBA3b MeXAY KIacCaMi OPraHUYECKUX COCAUHEHHI ITp 6
KonTponbsHas pabora. 3auer IIp 2
Tema 3 Buosiorus 4
Beenenue Jlex 4

OOBeKT U3y4eHus: OMONOTHH — KHBas pUpoaa. [I[pU3HaKK KUBBIX OPraHU3MOB M HX MHOTOOOpasue.
YpoBHEBast OpraHU3aNsA )KUBOH MPUPOABI U SBOIIOIMS. MeToIb! TIO3HAHUS KUBOH npuposl. Odmme
3aKkOHOMepHOCTH Onosorud. Posp 6uonornu B GopMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYIHOM
KapTHHBI MUPa U MPAKTHYECKOH AEATEIbHOCTH JIIOACH.

3HavyeHre OMOJIOTUM IPHU OCBOCHUH MPOQECCHIA U CIIENHATLHOCTEH CpeHero MpodeCCHOHATBFHOTO
00pa3zoBaHUs.

Tema 3.1. Yuenne o Kierke 22

Xumudeckas oprannzanus kieTkn. Ctpoenue U GyHKINH KISTKH.
OOMeH BelecTB U NpeBpalieHie YHEPTUH B KiieTke. JKHu3HeHHbIH Jlex 10
[UKJT KIETKH.

Xumuueckas opranu3anus Kietkn. Kinetka — sneMeHnTapHast )KuBasi CHCTEMa M OCHOBHAS CTPYKTYpPHO-
(yHKIMOHAIBHAS CIMHHLIA BCEX KUBBIX OPraHU3MOB. KpaTkas HCTOpHs H3yUSHUS KICTKH.
XuMudeckast Opranu3amnis KieTkn. OpraHndecKkie 1 HEOPTaHWYIECKHIE BEMIECTBA KIETKA M JKABBIX
OopraHu3MoB. benku, yrieBoabl, TUIHIBL, HyKJICHHOBBIC KUCIIOTHI X X POJIb B KIIETKE.

Crpoenue u ¢pyakuy kretkd. [IpoxkapuoTndeckne u 3yKapuoTHIeckue KIeTKH. Bupychr kak
HekyeTouHas opma XKM3HH U HX 3HaueHue. bopr0a ¢ BupycHbeiMu 3a6oneBanusmu (CITU u op.)
[MuTonnasma u kiietounas MeMopana. OpraHOUIbI KIETKH.

OOMeH BelecTB U MpeBpalleHie YHEPruH B KieTke. [nacTudecknii 1 SHEPreTHYECKHiT 0OMEH.
Crpoenue u ¢pynakiuu xpomocom. JIHK — nocutens Hacneacreennoit nadpopmanuu. Permmukarus JJHK.
T'en. I'enernueckmii koa. bruocnaTes Genka.

XKwuzHennsbni nukn knetkn. KieTkn n nx pasHooOpasue B MHOTOKIIETOYHOM OpraHH3Me.
Hubdepennuposka kietok. Kiterounas teopusi crpoeHus opranuzmos. Mutos. [lurokunes.

Habmronenue KIeTok pacTeHUH U )KHBOTHBIX O] MEKPOCKOITOM Ha
TOTOBBIX MUKpOMpENaparax, uX ONUCaHUE.

IIpuroToBneHue U ONUCAHHE MUKPOIIPENAPATOB KJIETOK PaCTEHUH. IIp 12
CpaBHEeHHE CTPOEHHS KJIETOK PACTEHUH M XKUBOTHBIX 110 TOTOBBIM
MHKpPOIpenaparam.

Hemoncrpanun: Crpoenue u crpykrypa 6enka. Crpoenue monekyin JJHK u PHK. Permukanust JTHK.
CxeMbl HEpPreTHIecKoro ooMena u ouocuaTesa oennka. CTpoeHHe KJIETOK IPOKAaPHOT U 3YKAPHOT,
CTpOCHHE U MHOroo0Opasie KIIeTOK pacTeHuil U )kuBOTHBIX. CTpoeHue Bupyca. @ororpaduu cxem
cTpoeHms XpoMocoM. Cxema cTpoeHus TeHa. MuTo3.

Tema 3.2. Opranuzm. PazmHoxkenne 1 HHIMBHAYAJIbHOE Pa3BUTHE
OpraHu3MoB

24

PasmuokeHune opranusmoB. MHIuBUAyalbHOE Pa3BUTHE OPraHU3MA.

Jlex 6
WuauBuayaibHOE Pa3BUTHE YEIIOBEKA.

PasmuoxeHue opranu3zmoB. Opranusm — eauHoe 1enoe. MHorooOpasue opranuzmMoB. PasmHoxeHne —
BakKHEHIIIee CBOMCTBO KUBbIX opranu3MoB. [loosoe u Gecrionoe pasmHoxenue. Meitos. O0pa3opanue
MOJIOBBIX KIIETOK U OIJIOJOTBOPEHHUE.

WupuBuayansHOE pa3BUTHE OpraHu3Ma. DOMOPHOHAIBHEIH 3Tan oHToreHe3a. OCHOBHBIC CTaIAN
smOpuoHansHOro passutus. Opranorenes. [locramOpuonansHoe passuTre. CXOICTBO 3apOIbIIIeit
HpeACTaBUTENIEH Pa3HbIX IPYII NO3BOHOYHBIX KaK CBHIETENLCTBO UX DBOIOLHUOHHOTO POJICTBA.
[IpuunHEl HapyLIEHUHN B PA3BUTHH OPTaHU3MOB.

WnouBuayansHOe pa3BUTHE YenoBeKka. PenpomykTiuBHOE 310poBbhe. [locnencTBus BIUSHUA aIKOTOMI,
HUKOTHHA, HAPKOTHYECKUX BEIIECTB, 3aTPA3HEHUS CPE/Ibl Ha Pa3BUTHE YEIOBEKA.




BrisiBneHue U onrcaHue MPU3HAKOB CXO/ICTBA 3aPOJbIIIEH YeTIoOBeKa 1
JIPYTUX ITO3BOHOYHBIX KaK JOKa3aTeJIbCTBO UX IBOJIIOIIMOHHOTO IIp 18
poxncTaa.

HemoHcTpanuu: MHorooOpasue oprann3mMoB. OOMEH BEIIECTB U IPEBPALICHUE YHEPTHH B KIICTKE.
®DotocunTtes. [lenenne knerkn. Murtos. becrionoe pasmuokeHue opranuzmos. OO6pa3zoBaHHE IOTOBBIX
KieTok. Metios. OmnonorBopenue y pacreHuil. MHAuBHyalbHOE pa3BUTHE OpraHu3Ma. TUIbl
MTOCTIMOPHOHAIBHOTO Pa3BUTHS KHBOTHBIX.

Tema 3.3. OcHOBBI FeHETHKH H CeJIeKI[HH 26

OCHOBBI Y9€HHS O HACIEICTBEHHOCTH U H3MEHYNBOCTH.
3aKOHOMEPHOCTH U3MEHIMBOCTH. OCHOBBI CEJIEKIINH PACTCHHH, Jlex 10
YKABOTHBIX H MUKPOOPTaHH3MOB.

OCHOBBI YUCHHS O HACICICTBEHHOCTH M M3MEHIMBOCTH. | eHETHKA — HayKa O 3aKOHOMEPHOCTSIX
HACIIEJICTBEHHOCTH M M3MEHYHBOCTH Opranu3MoB. [. MeHaenb — OCHOBOMNOJIO)KHUK I€HETHKH.
['eneTHdecKas TEPMIHOIOTHS U CHMBOJIMKA. 3aKOHBI TCHETUKH, ycTaHoBIeHHEIE [. Mernenem.
MonorubpuHOe 1 TUTHOPUTHOE CKpenTBaHNE XPOMOCOMHAs TEOPHUS HACIECICTBEHHOCTH.
BsaumoseticTBrue reHoB. 'enetuka moja. CILEmICHHOE ¢ [I0JI0M HAclIeIOBaHNEe. 3HAYCHUE TCHETHKH JIJIsT
cenekiuy U Menuuunbl. HacienctBenHbie 00J1€3HN 4€I0BEKa, MX MPUIMHBI U MPO(HIAKTHKA.
3aKOHOMEPHOCTH U3MEHYNBOCTH. HaciiencTBeHHAS, MITH TEHOTUITHYECKAsl, U3MEHIUBOCTb.
MopmudukanuoHHas, ¥ HEHACTIEACTBEHHAS, MU3MEHIUBOCTE. [ eHeTHKa yemoBeka. [‘eneTnka u
MeauHa. MarepuaabHble OCHOBBI HACIEACTBEHHOCTH U U3MEHUUBOCTH. | eHETHKA U 9BONIOLIMOHHAS
Teopusl. [ eHeTHKa momymsALnii.

OCHOBBI CENIEKIINH PACTCHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB. [ eHEeTHKa — TeopeTHIeCcKast OCHOBA
cenekiun. OTOMaNTHUBAHUE )KHBOTHBIX U BRIPAIINBAHUE KYIBTYPHBIX paCTCHUN — HadallbHBIC STAITbI
cenekuy. Yuenue H. . BaBuiosa o neHTpax MHOrooOpasus U MPOUCXOKACHHS KyJIBTYPHBIX PACTCHHH.
OCHOBHBIC METOIIBI CEIIEKITHH: THOPUAN3AIUA U MICKYCCTBEHHBIA 0TO0p. OCHOBHBIE JOCTHIKECHUS
COBPEMEHHOMU CEJICKIIUH KYJIETYPHBIX PACTCHHM, JOMAITHUX XUBOTHBIX H MHKPOOPTAHU3MOB.
buotexHonorus, ee MOCTHUKEHHS U TIEPCIICKTUBEI Pa3BUTHA. DTUISCKUE aCTIEKTHI HEKOTOPBIX
JOCTHIKCHU# B OroTexHonoruu. KitonupoBaHue )UBOTHBIX (TPOOIEMBI KIIOHUPOBAHUS YEIIOBEKA).

CocrasiieHre MPOCTEHIINX CXEM MOHOTHOPHIHOTO U JUTHOPUIHOTO
cKpemuBaHus. Penrenne reaeTHYecKuX 3anad. AHanu3
(eHOTHIINYEeCKOW H3MEHYHBOCTH. BEIsSBICHHE MyTareHOB B IIp 14
OKpY’KaloIIel Cpee U KOCBEHHAsI OI[CHKA BO3ZMOYKHOTO MX BIFHHS Ha
OpTaHU3M.

Hemoncrpanun Monoru6puaHoe u nturudpunHoe ckpenmBanue. Ilepekpect xpomocom. CrierieHHOE
HacnenoBanue. Myrtanuu. LIeHTpsl MHOT00Opa3Hs M MPOUCXOXKICHUS KYJIBTYPHBIX PACTCHHAN H
JIOMAIIHUX KUBOTHBIX. [ mOpunnsanusa. MckyccTBeHnsIit ot00p. HacmencrBeHHbIe O0E3HN YeIOBEKa.
Brnmsane anxoronmsma, HAPKOMAaHWUHU, KYPEHHsI Ha HACTIEICTBEHHOCTb.

KoHnTponsHast pabota Ip 2




Tema 3.4. IlpoucxokaeHue H pasBUTHE JKU3HU HA 3eMJIe.

26
JBOJIIOIIHOHHOE YiEeHHE

[IponcxoxaeHre 1 Ha9aIbHBIE ATAIBI PA3BUTHA XKU3HU Ha 3eMIIe.
Hcropus pasBUTH DBOIIOLNUOHHBIX UAeH. MUKpO3BOIIOLHUS U Jlex 10
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.

Hcropust pa3BuTHs YBONIOLUOHHBIX uel. 3naucHue padot K. Jlunnes, XK. b. Jlamapka B pa3ButHn
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.
[pucnocoOieHne opraHu3MoB K pa3HbIM cpeaM o0uTaHus (BOJHOIA,
Ha3eMHO-BO3AYIIIHOM, TOYBEHHON ). AHAIHM3 U OIICHKA Pa3IHIHBIX
TUIIOTE3 MPOUCXOXKICHHS KU3HH.

IIp 14

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.

KonTponbsHnas pabora IIp ‘ 2
Tema 3.5. Ilpouncxoskaenne yeaoBeKa 20
AHTponorenes. UenoBedecKne pachl. Jlex ‘ 8

AHTpomnorenes. DBomonusa mpuMaToB. COBpeMEHHBIE THITOTE3HI O IIPONCXOKICHUHN YEIOBEKA.
JloxaszarenpcTBa poJCTBA YETOBEKA C MICKOMUTAIOMIMMH KHBOTHBIMU. DTAITbl 3BOJIFOIIMH YEJIOBEKA.
Yenoseueckue pacsl. POOCTBO B €AMHCTBO MPOUCXOKICHMS denmoBedeckux pac. Kputuka pacusma.

AHanus ¥ OLEHKA pa3Iu9HbIX THIIOTE3 O MPOUCXOKACHUH YET0BEKA. IIp ‘ 12

JeMoHcTpanuu: YepTbl CXOACTBA U Pa3IMUUsl YEIOBEKA U KUBOTHBIX. YEPThI CXOCTBA UEIOBEKA U
npuMatos. [Tponcxoxaenue yenoseka. UenoBedeckue pacel.

Tema 3.6. OcHOBBI YK0JI0T UM 18

DKOJIOTHs — HayKa O B3aUMOOTHOLICHUAX OPTaHU3MOB MEKIy coO0M
U OKpy>Karomeit cpenoit. buocdepa — miobanbHas sxkocucTeMa. Jlex 6
Buocdepa u genosek.

DKoIOTus — HayKa 0 B3AHMOOTHOIICHUSAX OPTaHU3MOB MEXAy cOOOU M OKpPYKAOLIEH CPEeIOH.
Okonoruueckue (PakTopsl, HX 3HAYCHHUE B )KU3HU OPraHW3MOB. DKOJIIOTHIECKUE CHCTeMBl. BumoBas u
MIPOCTPAHCTBEHHAS CTPYKTypa dKocucTeM. [InmeBsie cBI3H, KpyTrOBOPOT BEMIECTB U MPEBPALICHAE
9HEPTUH B 9KOCHCTEMaX. MeXBHAOBbIE B3aNMOOTHOIIIEHHUS B SKOCHCTEME: KOHKYPEHIUA, CHMOHO3,
XHUIIHUYECTBO, MapasuTusM. IIpuduns! yctounBocTH 1 cMeHBI dKocucteM. Cykneccun. MckyccTBEHHBIE
C000I1IECTBA — arpo3KOCHCTEMBI U YPOOIKOCHUCTEMBI.

Buocdepa — rmobanpHas skocucrema. Yuenue B. W. Bepranckoro o 6rnocdepe. Porb xuBbIX
opraHu3MoB B 6uocgepe. buomacca. KpyroBopor BaskHEeHIINX OMOTEHHBIX 2JIEMEHTOB (Ha IpUMeEpe
yriepoaa, a3ota u ap.) B buochepe.

Buocdepa n genosek. M3menenns B 6nocdepe. [TocnencTust neaTeIbHOCTH YeI0BEKa B OKPYXKaroLIen
cpezie. Bo3zelicTBie MpOU3BOACTBEHHOM ACITEILHOCTH Ha OKPYKAIOUIYIO CPEy B 00IacTh CBOCH
Oynymer npogeccun. [TodanbHbIe 3KOJIOrHYECKHE TPOOIEMBI H ITyTH HX PEILCHUA.

DKOJOTHS KaK TEOPETHIECKas OCHOBA PAIlHOHAILHOTO IIPUPOIOIIONB30BAHMUS H OXPAHBI IPHUPOJIBI.
Hoocepa. [IpaBuia nmoBeneHus J0AEH B OKpyKaroLiel puponHoi cpene. bepexxHoe oTHOIICHHUE K
OHMONIOTHYECKIM 00bEKTaM (PaCTEHUAM U )KHBOTHBIM M UX COOOIECTBaM) M X OXpaHa.




Onucanne aHTPONOTCHHBIX U3MEHEHHUI B €CTECTBEHHBIX MPHPOTHBIX
nmanamadTax cBoeif MecTHOCTH. CpaBHHUTEIFHOE ONMCAHNE OHON U3
€CTECTBEHHBIX IPUPOIHBIX CUCTEM (HAaNpUMep, Jieca) U KakoH-HUOyab
arposKOCHUCTEMEBI (HapUMep, MIIeHHIHOTo moiist). CocTaBIeHNE cXeM
Tepeadyl BEIECTB W YHEPTHH T10 LEMsAM NUTAaHU B IPHPOTHOI
SKOCHCTEME H B arponenose. Omucanue U MpakTHIeCKoe CO3JaHne
HCKYCCTBEHHOW 3KOCHCTEMBI (IIPECHOBOIHEIN akBapuyM). Pemenue
9KOJIOTHMYECKHX 3a/1ad.

Ip

12

I[eMOHCTpaI_II/H/IZ DKOIOTHIECKHE (baKTOpBI " UX BJIMAHUC HA OPTaHU3MBI. MC)KBH,Z(OBI:IG OTHOIIICHUA:

KOHKYpCEHINA, CI/IM6I/IO3, XUINHUYCCTBO, Mapa3suTU3M. prCHOCTB PacCTUTCIBHOTO COO6IIICCTBEI. HI/IIlleBLIe

LMK U CeTH B OHoIeHo3e. DKonornueckue nupamuabl. Cxema skocucteMsl. KpyroBopot BemecTs u
MpeBpalleHne SHeprun B skocucreme. bruocdepa. Kpyrosopot yrepona (asora u zip.) B 6uocdepe.
Cxema arposkocucreMsl. Ocob0 oxpaHseMble TPUPOAHEIC TeppuTopun Pocenn.

Tema 3.7. Buonuka

8

BroHKKa Kak OHO M3 HAIIPaBJICHUH OMOIOTHH B KUOCPHETUKH.

Jlex

| 8

Bronnka kak o{HO W3 HaIlpaBJIcHUI OHonorny 1 kKnbepHeTHku. PaccMoTpenne GHOHMKOH 0CcOOeHHOCTEH

MOP(}HO-PHU3HOTOTHUECKOM OpraHU3aI[H KUBBIX OPTAHH3MOB U MX HCIIOJIb30BAHMUS JIJIST CO3MaHUs
COBEPILIEHHBIX TEXHUYECKUX CUCTEM U YCTPOMCTB 10 aHAJIOTUU C KUBBIMH cHcTeMaMu. [TpuHIune! 1
MIPUMEPBI HCIOJIB30BAHMS B XO3HCTBEHHON IEATEIBHOCTH JItoiei MOp(0-(QyHKIHOHATIBHBIX 4epT

Oopranusanmumn paCTeHI/Iﬁ H )KUBOTHBIX.

JemoHcTpannu: Moneny CKiIaqdaToi CTPyKTyphl, HCIOIB3yeMOW B CTPOUTENLCTBE. TpyOuarkie
CTPYKTYPBHI B )KUBOH MPUPOJIE M TEXHHUKE. AIPOIMHAMUYECKUE U THAPOAUHAMUYIECKHE YCTPOICTBA B

JKUBOU IPUPOJIE U TEXHHUKE.

3auyer no pasgeny "buosorus"

2

3auer

Ip

| 2

* - Jlex — nexyuu; Ilp — npakmuueckue 3auamus; CP — camocmosmenvras paboma, JIP —

nabopamopmbvie pabomul.

3. YCJOBUA PEAIM3ALINUA ITPOT'PAMMBI IUCIHIUITIJINHBI
3.1. Tpe6oBaHusl K MHUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecneYeHUI0

Jiist peanu3aniy MporpaMMbl y9eOHOW AUCIMILIMHEI IPEIyCMOTPEHBI CIIeUAIbHBIC TTOMELICHNUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI1 00pa30BaTeIbHON MPOTPaMMBI CIICHAITEHOCTH.

Tabnuya 3. Mamepuanorno-mexnuueckoe obecneyenue OUCYUNIUHbL

Tun aymuropuu OcHalenne ayiuTopuu
CnennaausupoBanHoe yuedHoe o6opynoBanue, [1O n marepuaibt
JJIS1 OCBOECHUS IMCHUIJIMHBI (MPU HEOOX0AUMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

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

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

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

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JINTEPaTypbl

OcHosHble UCMOYHUKLL:

1. Epoxun FO. M. Xwumwus. 3agaun n ynpaxkaeHus: : YdaeOHoe nmocobue mst crynentos CIIO.
- Mocksa: Axagemus, 2021. - 288 c. - Tekcr : smekrponnsii. - URL: https://academia-
moscow.ru/catalogue/4831/539623/

2. KoncrantuHoB B. M., PesanoB A. I., ®ageeBa E. O. buonorus mms mpodeccuit n
CTENATBHOCTEH TEXHUIECKOTO U €CTECTBEHHO-HAYYHOTO Mpodruiell : Y4eOHUK [UTsl CTYCHTOB
CIIO . - Mockea : Axagemust, 2020. - 320 c. - Tekcr : anekrponnsiid. - URL: https://academia-
moscow.ru/catalogue/4831/474749/

3. Epoxun IO.M. Xumust: 3agaun n ynpaxHenus : YdyeOHoe mocobue mns CITO. - Mockga:
Axanemus, 2021. - 282 c. - TekcT : anekTpoHHbI. - URL:

,ZZOI’ZOJZHumeﬂbele UCNIOYHUKU.

4. Axmenosa T.M., Mocaruaa O.B. EcrtecrBo3snanue : YueOnoe mocobue. - Mocksa:
Poccuiickuii rocymapcTBeHHbI yHHMBepcuTeT mnpaBocyaus, 2018. - 340 c. - Teker
snektponHbid. - URL: https://znanium.com/catalog/document?id=364532

5. Jlebenes 1O. A., ®@anees I. H., Tony6er A. M., [llanoan B. H., CrenanoB M. b. Xumust.
3amauank : Yuebnoe mocobme lms CITO. - Mocksa: IOpaiit, 2022. - 236 c¢ - Tekct
snekTpouHbId. - URL: https://urait.ru/bcode/491053




6. Jlebemes FO. A., @anees I. H., TonmybeB A. M., llanosan B. H. Xumus : YueOuux /s
CIIO. - Mocksa: FOpaiit, 2022. - 431 ¢ - Teker : snextponHsiii. - URL: https://urait.ru/bcode/
491035

7. KoncrantuHoB B.M., PeszanoB A.I., ®aneeBa E.O. buonorus mns mnpodeccuit u
CTHIEIUATBHOCTEH TEeXHUYIECKOTO M €CTECTBEHHO-HAaydHOTro mpodwien : Yuebuuk mis CIIO. -
Mocksa: Axkanemusi, 2017. - 332 c. - Tekcr : anexTponHsii. - URL:

Pecypcol ungpopmayuonno-menexommyHuxayuoHHou cemu « Mnmepremy:

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 mamepuanvt 0151 00y4ArOUUXCS

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.

Tabnuya 4. Konmpons u oyenka pe3yibmamos 0C80eHUs: OUCYUNTUHbL

PesyibTarsl 00yueHust ®opMbI U METOIbI KOHTPOJIA U OLEHKH
(ocBOeHHBIE YMEHHUS1, YCBOCHHbIEC 3HAHHUS) pe3yabTaToB 00y4eHust
Suanus: Awnanmns )71 OIlEHKa BBIITOJIHEHUS
0 MEJIOCTHON COBPEMEHHOM €CTECTBEHHO- WHIUBUYaTbHBIX 3aJaHWi, paCueTHBIX padoT,

HAy4YHOM KapTHHE MHUPa, IPUPOJIE KaK €IUHON |OMpoc, TEeMATHYCCKUH TUKTAHT,
LIENIOCTHOH CHCTeME, B3aUMOCBSI3U YCIIOBCKA, |KOHTpPOJIbHAs paboTa, MPAaKTHYCCKHE 3aHSATH,

TPUPOIBI U OOIIECTBA, TIPOCTPAHCTBEHHO- JOoMallHue paboTsl, KOMITBIOTEPHOE
BPEMEHHBIX MacmTabax BcenenHoi; TECTUPOBAHHE, B3anMokoHTpOITH "
0 Haubosiee BAXKHBIX OTKPBITUSX U CaMOKOHTpPOIb  crymeHTOB. IlomHoTa M
JOCTHXKCHHUAX B O6JIaCTI/I €CTCCTBO3HAHMA, TPaMOTHOCTB IOArOTOBJIIEHHBIX JTTIOKJIAJIOB,

MOBIUSABIIMX HA 9BONIONUIO IPEACTABICHUN O |coobuueHHif, Mpe3eHTAHi.
IPUPOJIE, HA PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
0 HAy49HOM METOJI¢ NO3HAHUS IPUPOABI U
CpeICTBaX M3y4eHUs Meramupa, MakpoMupa u
MUKPOMUDA;




Ymenus:

MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS IS
OOBSICHEHHSI OKPYKAFOIINX SBJICHHUI,
COXpaHEHHUs 37I0POBBs, O0ECIIeUeHUS
0€30IMacCHOCTH KH3HEICATEIILHOCTH,
OepeKHOTO OTHOIIECHHUS K IIPUPOJIE,
PaLMOHANBHOIO MPUPOAOIIOIB30BaAHUS, A TAKKE
BBITIOJTHEHUS POJIA TPAMOTHOTO TIOTPEOUTEIS;
MMOHUMAaTh 3HAYUMOCTbh €CTECTBEHHO-HAYYHOIO
3HAHMUS U KaXKJI0r0 YEIOBEKa HE3aBUCHUMO OT
ero MmpoQeCCHOHATBLHOM /IS TEIIbHOCTH,
pasnudath (aKThl H OIEHKH, CPABHUBATH
OLIEHOYHbBIE BBIBOJbI, BUJIETh UX CBSA3b C
KPUTEPHUSIMH OLICHOK U CBS3b KPUTEPHUEB C
ONpPEAEIIECHHON CUCTEMOU LIEHHOCTEN

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKAa ONTHMAaJbHOCTH METOAA PpEIICHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTH4eCcKUi OMBIT:

BIIaZICHUE IPHEMAaMU €CTECTBEHHO-HAYYHbBIX
HaOJIIOIEHUH, OIBITOB, HCCIEIOBAHUHA 1
OLICHKH JJOCTOBEPHOCTH IOJIy4EHHBIX
pE3y/IBTaToB;

BJIa/ICHUE NOHSITUHHBIM annapaToM
€CTECTBEHHBIX HayK, [IO3BOJIAIOIINM O3HABATH
MHp, y4aCTBOBATh B INCKYCCHSX I10
€CTECTBEHHO-HAy4YHBIM BOIIPOCaM,
HCIOJIb30BaTh Pa3IN4HbIE HCTOUHUKH
UH(POPMAITUH JUTSI TOJTOTOBKH COOCTBEHHBIX
paboT, KPUTHIECKH OTHOCHTHCS K COOOIICHHSIM
CMMU, copepxalliuM HayqyHYI0 HHPOPMALIHIO;

HaOmrofenue, KOHTpPOJIb TperojiaBaTelis 3a
JIEITENIBHOCTRI0  OOYyYAIOIIUXCSI, AaHAIW3 U
OIleHKa ONTUMAJIBHOCTH METOJAa pPEelICHUs
3ajadg, BBITIOJTHEHHE 174 3alura
WHAUBUAYAJIbHBIX 3aJaHUN.

5. KOMIIETEHIIUA OBYYAIOHIETI'OCA,

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

®OPMUPYEMBIE B PE3VYJIBTATE

MMudgp

Pe3yabrarhl (KOMIETEHINN)
OcHoOBHbIE MIOKA3aTeTH Pe3yJIbTATOB MOATOTOBKH

OK 07.

CopneiicTBOBATH COXPAHEHHMIO OKPYKAOLIEH cpe/bl, pecypcocOepe:KeHHuIo,
3¢ peKTHBHO AeHCTBOBATH B Ype3BbIYAHHBIX CUTYAIlUAX.

3HaTh:

MpaBHJIa SKOJIOTUIECKOI 0€30aCHOCTH MPH BEIEHUH MPO(PECCHOHANBHOHN IEATEIBHOCTH;
OCHOBHBIE PECYPCHI, 33[I€1ICTBOBAHHBIE B MPO(ECCHOHAIBHON e TENBHOCTH,

ITyTH 00ECIICUCHHS PECYPCOCOCPEKESHUS

YMerTs:
co0Ir0aTh HOPMBI SKOJIOTHYECKOM OE30MacHOCTH;

OIIPENEIISATh HAIPABICHHS PeCypcocOepeKeHHs B paMKax NpodhecCHOHAIEHON ACATEILHOCTH O

CIICIHUAJIbHOCTH

OK 02.

OcyuiecTBJISITH OMCK, AHAIN3 H HHTEPNPeTANMIO MHPOPMALMH, HE0OX0IHUMOH
JJ151 BBINIOJTHEHHA 3a1a4 NpodecCHOHAIBHOM /IesiTeIbHOCTH.

3HAaTE:

HOMCHKJIATypy HH(POPMAIIHOHHBIX UCTOYHUKOB, TIPUMEHAEMBIX B IPOECCHOHATBHOM NEeATEIbHOCTH;
MIPHEMBI CTPYKTYypHUpOBaHu:A HHpopManun; popmar opopMICHHUS pe3yabTaToOB MOUCKA HH(OpMAIHH




Ymers:

OTIpeIeIATh 3aJa4H JJIs TONcKa HHpopmanuu;

OTIpEeNEIITh HeOOXOAMMBIE HCTOYHHKH HH(pOpMaInu;

IIJIAaHUPOBATH TMPOIIECC MTOUCKA; CTPYKTYPHPOBATh MOTyHIaeMyI0 HH(POPMAIIHIO;
BBIICJIATH HanOoJiee 3Ha4MMOoe B IepedHe HHPOPMAIHH;

OIIEHMBATH NMPAKTHIECKYIO 3HAYUMOCTh PE3YIILTATOB ITOUCKA;

0 OpMITATE pe3yabTaThl IOUCKA

6. DOHJ OHEHOYHBIX CPEJACTB
6.1. ®oH OLIEHOYHBIX CPEACTB VI IPOBEACHHUS MPOMEKYTOYHON aTTeCTAlluN
oOyuaromuxcs mo agucuuiLinae «OcHOBbI ecTecTBeHHBIX HayK / OCHOBBI 00111eCTBEHHBIX

IlepeueHb BOIPOCOB AJIs IOATOTOBKH K 3aHATHSAM U IIPOMEXKYTOUYHON aTTECTALUH,
KOHTPOJIBHBIX paboT, coepKaHue 3aJaHu ISl BBITOTHEHHS TPAKTHYECKUX U
CaMOCTOSATENBHBIX Pa0OT, pEKOMEHJAIIMHY 10 BBHITIOTHEHUIO U KPUTEPUN OLICHUBAHHS
MIPEJCTaBICHbI B OH/IE ONEHOYHBIX CPEACTB MO AucHUIInHe « OCHOBBI €CTECTBEHHBIX HayK /
OcHoBBI 00nIeCTBEHHBIX Hayk» B [Ipunoxkenun k Hactosmen Pabodeit mporpamme
JUCLHATUIAHBEL.

OrneHoyHble CpeCTBA MMO3BOJISIFOT IPOBECTH TEKYLUN KOHTPOJIb o quciumuinge. ITo kaxxaomy
CpPEICTBY OIICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOIIUECS TOKA3aTeISIMHU 1
KPUTEpUSIMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u Kpumepuu oyeHUSAHUs

Ilokasarenn Kpurepnii
. 3HaeT: 0a30BbIE OOIINE 3HAHUS,

[Toporossrii .
YMeeT: OCHOBHBIE YMEHUsI, TpeOyeMbIe JUTS BBITTOJHEHUS TTPOCTHIX

(y3HaBaHue) .
3a/1a4;

«3» .
Brnapgeer: pabotaet mpu npsMoM HAOIIOICHUH.
3naet: (haKThI, MPUHIIUIIBI, TIPOIECCHI, OOIIIE MOHATHS B Mpeaeax
00JIacTH HCCIeI0OBAHNS,;
BazoBbIit YMeeT: Auana3oH NPaKTHYSCKAX YMEHUU, TPeOyeMBbIX JJIsl PeIIeHuUs
(BocmponsBe/ieHHe) |OTPEIETEHHBIX POOIEM B OONIACTH UCCIIEI0BAHNS,

«4y Brnazgeer: OepeT OTBETCTBEHHOCTD 32 3aBEepIICHUE 33139 B
WCCIICIOBAHHUH, TIPUCTIOCA0IMBAET CBOE MOBEJCHUE K OOCTOSTEIICTBAM B
pelieHnH mpoodIieM
3Haet: pakTHUECKOe M TeOPEeTHIECKOe 3HAHKE B Mpeeaax odnacTu

Bricokuii WCCIICIOBaHMSI C MIOHUMAHUEM TPaHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTE) | YMEET: IMana3oH NPaKTHIECKUX yMEHUH, TPeOYEeMbIX [/ Pa3BUTHS
«5» TBOPYECKUX PEIICHUI, a0CTparupoBaHus Mpoodem;
max 6ast Brageer: koHTpOMMpyeT paboTy, MPOBOJUT OIEHKY, COBEPIICHCTBYET
JEHCTBUS PaOOTHI

MaxkcumanbHO€ KOJIM4eCTBO 0AJIIOB MO KaXJA0My OLEHOYHOMY CPECTBY COOTBETCTBYET
BepOAITBHOMY KPUTEPUIO «BBICOKHIT.




7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI
7.1 IlepeuyeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NIPH OCYLIECTBICHUH

0o0pa30BaTe/IbHOIO MpoLecca N0 JHCHHUIIIMHE
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),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alli CaMOCTOSTENIFHONW yUeOHO-TTO3HABATENbHON AEATENbHOCTH (WHIMBHyalbHbIC

JIOMaITHUE 3aJIaHMs ).



