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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouas nporpamma  ydeOHOUW  auciuruinHbl  «EcTecTBO3HaHWE»  SIBISIETCS  YacThIO
obpazoBarenbHoii mporpammbl CIIO — mporpamMmbl MOATOTOBKH CIELUAIHCTOB CPETHErO 3BEHa IO
CHEeLUaIbHOCTH cpenHero npodecCHOHaTBLHOTO oOpa3oBaHus TEeXHOJIOTH4eCKOoronpoduis
npoheCCHOHATLHOTO 00pa3OBaHUs

Pabouas mporpamMma coctapiieHa JjIsi O4HOM (HOPMBI OOyUEHUsI.

1.2 MecTO0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CpPeIHEro
3BeHA

YueOHast aucuuruinHa «ECTeCTBO3HAHME» OTHOCHTCS K 00Imeo0pa3oBaTebHOMY  LIUKITY
IPOTPaMMbl MMOATOTOBKHU CIIEIIHATUCTOB CPENHErO 3B€HAa M OTHOCUTCA K mpeamerHoil obmactu @I'OC
cpenHero odmiero obpaszoBanus «ECcTeCTBEHHBIC HAYKID.

YpoBeHb OCBOSHHUsT yueOHON uCIMITIMHBI B cooTBeTcTBUU ¢ PI'OC cpenHero obmero obpa3zoBanus
0a30BBIii.

Pabouas mporpamma yueOHOH aucrmIuinHbl «EcTecTBO3HAHHE» MMEET MEXIPEAMETHYIO CBSI3b C
00mmeodOpa3oBaTeNbHBIMUA YUeOHBIMU AUCHUTUTMHAME Pu3nka, AcTpoHOMUs, MaTeMaTuka.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHAIOLMIMMHUCS MPH OCBOSHHMU 0011e00pa30BaTenbHON yueOHOH
mucuuruinHbl  «EcTecTBO3HaHME», YrayONsSIOTCS W PACHIMPSIOTCS B IpOLEcce H3Y4YeHHs y4eOHBIX
OUCLUIUIMH TPOTPaMMbl  MTOATOTOBKH CHELHAINCTOB CPEAHErO 3BEHA ECTeCTBEHHOHAYYHOTO U
obmenpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOCHUS] AMCUUIJIMHBI:
OcBoeHue conmep:kaHus y4eOHOW MUCHUIUIMHBI «ECTeCTBO3HAHME» O0ECIeUMBAET NOCTHIKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JINYHOCTHBIE pe3yIbTATHI

c(hOPMHUPOBAHHOCTb OCHOB CAMOPA3BUTHS U CAMOBOCIIUTAHUS B COOTBETCTBHH C OOIICYETOBEICCKIMHI
JIP5 LCHHOCTSIMH M WACATAMH MPAXKAAHCKOTO OOIIECTBA, TOTOBHOCTh U CITOCOOHOCTh K CAMOCTOSITCIIBHOM,
TBOPYECKOM U OTBETCTBEHHOU JEATEIBHOCTH,

TOTOBHOCTh U CIIOCOOHOCTE K 00Pa30BaHUIO, B TOM YUCIIE CAMOOOPA30BAHHIO, HA IPOTSKCHUH BCCH
JIP9 JKHU3HU, CO3HATCIBHOC OTHOIICHUE K HEMPEPHIBHOMY OOPa30BAHHUIO KAK YCIOBHUIO VCIICIITHON
poheCCHOHATPHON 1 OOIICCTBEHHON ACITSIPHOCTH,

c(hOPMHUPOBAHHOCTD HKOJIOTHICCKOTO MBILIICHHSI, IOHUMAHHS BIHSHHUS COLUANTBHO-3KOHOMHYCCKUX
JIP14 | mpouieccoB Ha COCTOSHHE NPHUPOJHON U COLMATBHOMN Cpebl; MPHOOPETCHHE OMBITA SKOJIOTO -
HaNIPaBICHHOH NEATEIHHOCTH,

MertanpegMeTHbIe pe3yJibTAThI

FOTOBHOCTH M CIOCOOHOCTD K  CaMOCTOSITEJbHON — MH()OPMAIMOHHO-TO3HABATEIbHOM
NesITeJIbHOCTH, BJiaJicHHE HABbIKAMU IMOJNyYeHHsT HeOOXOAMMOH MH(pOpMAIMK U3 CIOBapei
MP4 | pa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(POpMAIUH,
KPUTHYECKH OLEHUBATh M MHTEPNPETUPOBATH WH(POPMAIIMIO, MOJYyYaeMyH M3 DPa3IUYHbIX
HUCTOYHHKOB,

yYMEHHE HCIOJB30BaTh CPencTBa MHPOPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJIOTHIMA
(manee - KT) B peliieHrr KOrHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a71a4 C
coOmonenneM  TpeOOBaHW  IPrOHOMHUKM,  TEXHUKM  OE30MACHOCTH,  TUTHEHBI,
pecypcocOepeskeHusi, MPaBOBbIX U ATUYECKUX HOPM, HOPM HH(OPMAITHOHHON 0€30MaCHOCTH,

MP3

IIpeaMeTHbIE pe3yJIbLTATHI

c(hOPMHUPOBAHHOCTh TIPEJACTABICHUNA O POJM M MeCTe OMOJIOTMM B COBPEMEHHOW HAay4HOH
I1P1 KapTHHE MUpPA, TOHUMaHUE POJIK OMOJIOTHH B (JOPMUPOBAHUHN KPYro3opa v PyHKIMOHAIBHON
'PaMOTHOCTH YCJIOBCKA OJIA PECLIICHUS MPAKTHYCCKUX 3a0a4,
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I1P2

BJIQICHUE OCHOBOIOJIATAOIIMMHU NOHATUSMU U MNPEACTABICHUSIMU O XHUBOH MpUPOJE, €€
YPOBHEBOH OpraHM3alliM W DSBOJIOLHM, YBEPEHHOE IIOJNb30BAHHE OHOJOTHYECKON
TEPMUHOJIOTHEN U CUMBOJIMKOM;

I1P3

BJIAACHUEC OCHOBHBIMHU METOAAMHU HAYUYHOI'O MO3HAHUS, UCIIOJIB3YEMbBIMU TIPU OHOJIOTHYECKHAX
HUCCICOOBAHUAX JKHUBBIX OOBEKTOB M DHKOCHUCTEM: OMHUCAHUE, H3MEPCHHUE, IIPOBCACHUE
H36J’II-OI[6HPII>1; BBIABJICHUC U OLCHKA aHTPONOTCHHBIX N3MEeHEeHNH B MpUpPoac,

I1P4

c(OPMUPOBAHHOCTh YMEHHI OOBSICHSITh Pe3YJbTaThl OUOJOTMYECKUX JKCIEPUMEHTOB,
pemaTh 3JIeMEHTapHbIe OUOJOTHUECKUE 3aJa4H,;

I1P5

c(hOPMHUPOBAHHOCTH COOCTBEHHOU MO3HIIMHK IO OTHOIICHHIO K OMOIOrHYeCKOi HHPOpMAIUH,
MOJTy4aeMOW M3 PA3HBIX MCTOYHHKOB, K IJIO0AIbHBIM 3KOJIOTMYECKUM MPOOJIeMaM U MyTSM
WX PEIleHus.

I1P6

c(OPMUPOBAHHOCTh MPENCTABJICHUH O MECTe XHMHH B COBPEMEHHOW HAay4YHOH KapTHHE
MUpa;, TOHMMaHHE POIH XUMHH B (HOPMHPOBAHHM Kpyro3opa © (PyHKIHOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PELICHUs MPAKTHUECKUX 3a/1ad,

I1P7

BJIQICHUE OCHOBOMOJATAIOIIUMH XUMHUYECKUMU MOHSATUAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIB30BAHNE XUMUUYECKONH TEPMUHOJOTHEN U CUMBOJIMKOM,

ITP8

BJIAACHUEC OCHOBHBIMU ME€TOAAMHU HAYYHOro TIIO3HAHUA, HCIOJB3YEMBIMH B XHMUHU!
HAaOJIIO/IEHUE, OIUCAaHHWEe, W3MEPEHHE, SKCIEPUMEHT, yMeHue oOpabaTeiBaTh, OOBSICHATH
pe3yapTaThl MPOBCACHHBIX OIIBITOB W HACJAaTh BbIBOAbI, TOTOBHOCTb U CIIOCOOHOCTD
NMPUMEHATH METOABI NO3HAHUA NPH PCIICHUHN MPAKTHYCCKUX 3a4a4,

I1P9

c(pOPMHPOBAHHOCTh YMEHUS [aBaTh KOJMYECTBEHHBIE OLIEHKH M IPOBOIUTH PAaCUeThI I10
XUMHYECKIM (OpMyJIaM U YPaBHEHUSIM,

I1P10

BJIAJCHUEC MMPaBUJIAMU TCXHUKN 0e30MmacHOCTH MPU UCMTOJIb3OBAHUHN XUMHUYCCKUX BCHICCTB,

I1P11

c(OPMHUPOBAHHOCTh COOCTBEHHOW MO3WIIMH MO OTHOIIEHUI) K XMMHYECKOW WH(pOpPMAIUH,
MOJTy4a€MOM U3 Pa3HbIX HCTOYHUKOB,




2 CTPYKTYPA U COAEPKAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTH4yecKHH ILJIaH

Yu4eOnast Harpy3ka

o0yuaromuxcsi
B TOM YHCJIe
2 ole |t | pewan
Paszpen/ rema JMCHMILIHHBI o 2 2 - = = pesy.
5 = g = S = 0CBOCHUSA
=2 = 2 E = E JAMCIHILTHHBI
= g = ]
o M 9= oo
k' = =
=
JIP5, JIPY, JIP14;
MP4, MP5;
Pa3gen 1 buosaorus 34 22 6 6 1IP1, IIP2, I1P3,
ITP4, IIP5
Beenenue 5 5 JIP3, MP4,
Tema 1.1 Xumuueckast opraHu3alus KJICTKU 1IP1, IIP2, ITP3
Tema 1.2 OOMeH BeIecTB U MpeBparlieHne 3 1 5 JIP5, MP4, IIP1,
SHEPTUU B KIIETKE 1IP2, 1IP3, ITP4,
JIPS, JIPY, MP4,
Tema 1.3 CtpoeHue u GyHKIIMU KIETKU 3 1 2 MP5, ITP1, ITP2,
1IP3, IIP4
Tema 1.4 @opMbI pa3sMHOKEHHUST OPraHU3MOB. 5 ) JIP5, JIP9, MP4,
Jlenenuve KiIeToOK 1P 11P2, 11P3
JIP5, JIP9, MP4,
Tema 1.5 OHTOreHes 4 2 2 MPS5, IIP1, I1P2,
1IP3
JIP5, JIPY, MP4
Tema 1.6 3akoHOM ’ ’ ’
emMa 1.6 3aKkOHOMEPHOCTH HACJIEIOBAHMS 4 5 5 [P1 11P2 TIP3
MPU3HAKOB 1IP4
JIP5, JIP9, MP4,
Tema 1.7 3axOHOMEPHOCTH U3MEHUNBOCTH 3 1 2 MP5, ITP1, ITP2,
1IP3, IIP4
Tema 1.8 OCHOBBI CEeNEKIINU PACTCHUI, 1 | JIPS, JIP9, MPA,
JKUBOTHBIX U MUKPOOPTAHU3MOB [IP1, IIP2, ITP3
JIP5, JIPY, MP4
Tema 1.9 Teopus . ’ ’ ’
eMa eopus 3BoOOLMU. JABHKyue 5 ) MPs. TIPL 1IP2,
CHJIbI U IPUYUHBI SBOJIFOLIUH 11P3, [1P4
Tema 1.10 Mukposs JIPS, JIPS, MP4,
oMa POIBOJIOLIA H 4 2 2 MPS5, IIP1, ITP2,
MaKpPO3BOJFOLIHSI. 11P3, IIP4
JIPS, JIPY, MP4
Tema 1.111Ipoucxox . ’ ‘ ’
qe a POUCXOXKICHHUE YEJIOBEKA ) 5 MP3. 1IP1. 1IP2
€JIOBEUECKHUE PaChI. 11P3, 11P4
JIPS, JIPY, JIP14,
Tewma 1.12 Yuenue o 6uochepe 1 1 MP4, MPS5,
Okonoruueckue GakTOpbI IIP1, IIP2, IIP3,
1IP4, IIP5
JIPS, JIPY, JIP14,
MP4, MP5,
Tema 1.13 Dkonoruyeckne CUCTEMbI 1 1 1IP1 1IP2, 11P3,
1IP4, IIP5
JIPS, JIPY, JIP14;
MP4, MP5;
Tema 1.14 Buocdepa u uenosek. bronuka 2 2 7Pl 1IP2, 11P3,
1IP4, IIP5




Pa3sgen 2 O6wan n HeopraHmyeckas
XUMUSA
BBeneHue

Tema 2.1 OCHOBHbIe MOHATUS N 3aKOHbI
XUMUMN

Tema 2.2. MNMepnoaNYECKNIA 3aKOH 1
nepunognyeckasa cucrtema .N.MeHgeneesa.
CTpoeHue atoma

Tewma 2.3.CTpoeHMe BellecTBa. XnMmnyeckas
CBS3b.

Tema 2.4Boga. PacTtBopbl.
ONeKTPoONUTUYECKad anccoumvanns

Tema 2.5 Knaccuunkaumsa HeopraHM4ecKux
COeINHEHWIA N UX CBOWCTBA

Tema 2.6 XMunyecKme peakuum

Tema 2.7MeTanfibl U HEMETaN bI

Pa3gen 3 OpraHnyeckasa xmmus

Tema 3.1 OCHOBHbIe NOHATUSI OPraHNYecKom
XUMUU U TEOPUSA CTPOEHUSA OpraHU4ecKnx
COEIMHEHNIA

Tema 3.2 ¥11eBoA0opoLbl Y UX NPUPOLAHbIE
NCTOYHUKM

Tema 3.3 Kucnopogcogepxxatime
OopraHu4ecKme BelLlecTBa

Tema 3.4 A3oTcofep>KaLlve opraHnyeckme
coeguiHeHusA. MNonvmepsbl.

Bcero

40

38

14

10

10

112

30

36

14

10

88

12

12

NP5, P9, JIP14,
MP4,MP5, NP6,
Mnpe7, MP8,Me9,
MpP10, NMrP11

NP5, NP9,MP5,
P9

NP5, NP9, MP4,
MP5, TP6, NP7,
MP8,rnpeo, rnpri11
NP5, NP9, J1P14,
MP4,MP5, T1P6,
MpP8,re9, rp1o,
nrP11

NP5, NP9, J1P14,
MP4,MPS5, IPs6,
MnpP7, MP8,Mnpeo,
MpP10, NP11

NP5, P14, MP4,
MP5, TMP6, TP7,
MP8,rneP10, NP11
NP9, P14, MP4,
MP5, TP6, P8,
MpP9, MP10

NP5, NP9, MP4,
MP5, TP6, NP8,
MpP9, MP10

NP5, NP9, MP4,
MP5, TMP6, TP7,
P8,

MP9, MP10, NP11
NP5, P9, JIP14,
MP4,

MP5, T[1P6, T1P7,
rP8,

NP9, rMp10, NP1l
NP5, NP9, JIP14,
MP4,MPS5, IPs6,
NP7, MP8,Mpeo,
MP10, NP11

NP5, NP9, JIP14,
MP4,MP6, MnpP7,
MP8,Mpeo, P10,
MP11

NP5, NP9, JIP14,
MP4,MP5, MnpP7,
MP8,Mpeo, MP10,
MP11

NP5, NP9, JIP14,
MP4,MPS5, IPe6,
MpP7, MpP8,Mnpeo,
MP10, NP11



2.2 ConepxaHue y4eOHOI TUCHUILTHHBI

BBEAEHUE

BxonHoit koHTposb. MHCTpyKTUBHBIA 0030p conmepkaHusl y4eOHOH AMCUUIUIMHBI M 3HAKOMCTBO
00y4aroIuXCst ¢ OCHOBHBIMH YCJIOBUSIMHU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.

Buab1 yueOHoi#l 1eATeIbHOCTH

YMeHHEe MOCTAHOBKHU LEJIEH AESTENbHOCTH, IJIAHUPOBAHUS COOCTBEHHOH NEATENbHOCTH IJIs
JOCTH)KEHHUS! TIOCTABJIEHHBIX LEJeH, NPEeaBUACHUS BO3MOXKHBIX pPE3YJbTATOB 3TUX NEHCTBUH,
OpraHu3alUy CAaMOKOHTPOJIS U OLEHKH MOJTyY€HHBIX PE3YJIbTATOB.

Os3HakomiieHHEe C OHOJOrMYeCKMMH CHUCTEMaMHU pa3HOTO YpPOBHS: KJIETKOH, OpraHH3MOM,
MOMYJISIIAEH, 3KocuCcTeMo, Onocepoit. Onpenenenne poau Ouosorurd B GOPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPa M MPAKTHYECKOH neATeNbHOCTH Jiroaei. O0ydeHne CoOI0aeHHIO
MPaBWJI MOBEACHUsS] B NpUpoae, OepekHOMY OTHOIICHHIO K OUONOrMYecKUM OOBEeKTaM (pacTeHHSIM U
JKUBOTHBIM, M UX COOOIIECTBaM) U X OXPaHe.

Paszpen 1 BHOJOT'UA

Tema 1.1 Xumuyeckasi OpraHu3anust KJIeTKH

Coaepxanue yuyeOHOro martepuaja no teme: PasButue 3HaHMil o0 kierke. Kierounast teopus.
Ponp kneroyHOM TEOPUM B CTAHOBJICHUU COBPEMEHHON €CTECTBEHHOHAYyYHON KapTUHBI MHDA.
XHUMHUYECKUN COCTaB KJIETKU. POIb HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B KJIETKE U OpPraHU3MeE
YeJOBeKa.

Buab! yueOHoi#l 1eATeIbHOCTH

YMeHHe TpPOBOAHNTH CPABHEHHE XUMHYECKOW OpraHU3allMM JKUBBIX M HEKUBBIX OOBEKTOB.
IlonyueHnne npeacTaBieHus O POIU OPTAaHUYECKUX U HEOPTaHUYECKUX BELIECTB B KIIETKE.

Tema 1.2. O6MeH BewecTB U NpeBpalleHle JHEPruM B KJeTKe

Copep:xanue yuedHOro marepuana no reme: OOMEH BEIECTB U MPEBPALIECHIE YHEPTUN B KIIETKE:
TUTACTHYECKUI 1 SHEPTeTUUECKUH OOMEH.

Crtpoenne u pyukumn xpomocom. JIHK — HOocuTenby HacnencrBeHHOH mHpopmanmu. Permmkanms
JHK. TI'en. I'enetudeckwii koa. buocunTes Genka.

Buab! yueOHoi#l 1eATeIbHOCTH

YMeHHe CTpPOHTh CXeMBbl JSHepreruueckoro obmeHa u OwmocuHTe3a Oenka. Ilomydenue
NPEACTaBICHUS O IPOCTPAHCTBEHHOHN CTpyKType Oenka, monekyn JIHK u PHK.

Tema 1.3 CTpoeHue n pyHKIHH KJIETKH
Coaep:xkanue yueOHOro marepuaja no reme: [Ipokapuornieckue u 3yKapuOTUYECKHUE KJICTKH.

Opranounb! kieTku. Bupychl kak HeksieTouHbie hopmbl. boprba ¢ BUpyCHbIME 3a00/1€BaHHSIMH.

Buab1 yueOHoi#l 1eATeIbHOCTH

N3yueHne cTpoeHHsI KJIETOK SYKapHUOT, CTPOSHUSI U MHOTOOOPa3Hsl KJIETOK PACTEHHUH U JKUBOTHBIX C
MOMOIIBID MHUKpompenapatoB. HabnmroneHne KIeTOK pacTeHWH W JKUBOTHBIX TOJT MHKPOCKOMOM Ha
rOTOBBIX MHKpOIIpEnaparax, ux omnucaHue. lIpuroToBieHHe U OMHUCAHUE MHUKPONPENAPATOB KIIETOK
pacteHuii. CpaBHEHHE CTPOCHHS KJIETOK PACTEHHI M )KUBOTHBIX 110 TOTOBBIM MUKPOIIpENapaTam.

Tema 1.4 ®@opmbl pa3MHOKeHUs1 OPraHu3MoB. /lesieHne Ki1eTok
Copepxxanue yueOHOro marepuaja mo teme: OpraHusMm — enmHOe Lenoe. MHorooOpasue
opraHu3MoB. Pa3sMHOXXeHHEe — Ba)KHEHIIee CBOWHCTBO JKMBBIX OpraHm3MoB. IlomoBoe u Oecmonoe
pa3MHOkeHue. Muto3. Meiio3. O0pa3oBaHue TOJIOBBIX KJIETOK U OIJIOAOTBOPEHIE.
Buab1 yueOHoi#l 1eATeIbHOCTH
OBnaneHue 3HAHUAMHU O Pa3MHOXXEHUM KaK O BaXKHeHIleM CBOMCTBE JKMBBIX OPraHU3MOB. Y MeHUE
CaMOCTOSITEJIbHO HaXOJUTb OTJIMYUS MMTO3a OT Melo03a, OIpenessisi SBOJIOLHMOHHYIO POJIb 3TUX BUJIOB
neneHus kieTku. O3HaKOMIJIEHHE C KJIETOYHON Teopueil CTPOeHUsI OPraHU3MOB. Y MEHHE CaMOCTOSATEIbHO



HUCKATh OOKa3aTCJIbCTBA TOI'0, UTO KJICTKA — JJIEMCHTApHAas >KHBasd CUCTEMAa U OCHOBHAA CTPYKTYPHO-
(I)YHKLII/IOHaJ'IbHaﬂ CANHNIA BCEX KUBBIX OPraHU3MOB.

Tema 1.5 OnTorenes

Copepxanue yuyeOHOro marepuana mno Teme: MHauBunyanbHOe pas3BUTHE OpraHu3zMa
(ontorenes). IlpuymHBl HapyUIeHHWH pa3BUTHS OpPraHuU3MoOB. WHOMBHIyaTbHOE DPAa3BUTHE YEJIOBEKA.
PenponyktuBHoe 3m0poBbe. IlocnencTBust BIUSHUSA alKOTOJs, HUKOTUHA, HAPKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apOJbIla YeJIOBEKa.

Buabl yueOHoi# 1eATEIbHOCTH
O3HakoOMIIEHHE C OCHOBHBIMU CTUsIMH OHTOT€HE3a Ha IPUMEPE Pa3BUTHS ITO3BOHOYHBIX KHBOTHBIX.
YMeHHne XapakTepru30BaTh CTAIUH MOCTIMOPHOHAIBHOTO Pa3BUTHS Ha MPUMEPE YEJIOBEKA.
O3HakoMIIeHHE C TPUYMHAMH HApyIIEHUH B Pa3BUTHH OPTaHU3MOB.

PazBurne ymeHus: mpaBWIbHO (POPMHUPOBATH NOKA3aTENbHYK 0a3y 3BOJIOLHUOHHOTO Pa3BUTHS
JKUBOTHOTO MHpA.

Tema 1.6 3akoHoMepHOCTH HACJIeJOBAHHS IPU3HAKOB

Coaepxanue y4eOHOro marepuaja mno Teme: [eHeTnka — Hayka O 3aKOHOMEPHOCTSIX
HaCJIEZICTBEHHOCTH U U3MEHUYHNBOCTH OpraHu3MoB. I'. MeHenb — OCHOBOMOJIOKHUK ME€HETHUKH.
I'enernueckass TEPMHUHOJNOTMSI M CHUMBOJIMKA. 3aKOHbl TE€HETHUKM, YycCTaHOBIeHHble I. MeHnzaenem.
Monorubpuaaoe # AUTHOPUIHOE CKpEIMUBaHHE. XPOMOCOMHAsl TEOPHs  HACJIEACTBEHHOCTH.
Bzaumoneticteue renos. I'eHetuka nona. CrernsieHHOE ¢ MOJOM HaclefoBaHHe. JHaueHHe MeHEeTUKH sl
cenekuy 1 MenuuuHbl. HacnencreeHHble O0I€3HN YeNOBEKa, MX MPUYHUHBI U TPOPHIIAKTHKA.

Buab! yueOHoi#l 1eATeIbHOCTH

O3HakoMJIeHHE C 3aKOHOMEPHOCTSIMHU HACJIEeICTBEHHOCTH U U3MEHUYNBOCTH OpraHu3MoB. M3yuenue
3aKOHOB TI€HETHKH, YycTaHOBieHHble I. Mennenem. YMeHue peliaTh TIeHETHUECKHE 3a]add Ha
MOHOTHOPUIHOE U TUTHOPHIHOE CKPEIINBAHNE.

Tema 1.7 3akoHOMepHOCTH H3MEHYHBOCTH

Coaep:kaHue yueOHOro MarepuaJa no reme: 3aKOHOMEPHOCTU M3MeHUNBOCTU. Hacnencreennas
WM TEHOTHITMYECKAsT WM3MEHYMBOCTh. MOAN(PUKALMOHHAS, WA HEHACIEACTBEHHAs] W3MEHYHBOCTb.
I'enernka wuenoBeka. ['eHeTmka u MenuuuHa. MaTepHalbHblE OCHOBBI HACIEACTBEHHOCTH H
W3MEHYHUBOCTH. | '€HeTHKa U 3BOIFOLIMOHHAS TEOpUs. | €eHeTHKa MOMyJISILUN.

Buab! yueOHoi#l 1eATeIbHOCTH

O3HakoMIIeHHE C HACJIEICTBEHHOH M HEHACJICACTBEHHOW H3MEHUMBOCTBIO M €€ OHMOJIOrHYecKOi
POJIBIO B 3BOJIOLMM JKUBOro mupa. l[lomyueHue mnpencTaBieHUsT O CBS3U TE€HETUKH W MEIHUIMHBL
O3HakoMIIEHHE C HACJIEICTBEHHBIMHU OOJIE3HSMH Y€JIOBEKa, X MPUUNHAMH U PO MIakTukoi. Uzyuenue
BJIMSIHUST JIKOTOJIU3MA, HAPKOMAaHHUH, KYPEHUs Ha HACJEICTBEHHOCTh Ha BHUAEOMaTepuaie. AHaIn3
(hbEeHOTHIMHYECKON M3MEHYMBOCTH. BBIIBIEHHE MyTareHOB B OKPYXKAIOIIECH Cpele M KOCBEHHAas OLEHKa
BO3MOJKHOTO UX BJIMSIHUSI HA OPTaHU3M.

Tema 1.8 OcHoBbI cesteknusi pacTeHMil, JKHBOTHBIX H MUKPOOPTraHH3MOB

Coaepxanue yuyeOHOro mMartepuaja mo teme: I'eHeTnka — TeopeTHuUecKas OCHOBA CEJIEKLIUU.
OpoManiHMBaHUE >KUBOTHBIX U BbIpAlllBaHHE KyJbTYPHBIX PAaCT€HUN — HadaJbHbIE STalbl CEJIEKLIUU.
Yuenue H.U. BaBuiosa o neHTpax MHOrooOpasust U MPOUCXOKACHUS KyJIbTYpPHBIX pacTeHui. OCHOBHBIE
METONBI CENIEKIUU: THOpUAN3AlMs M HCKYCCTBEHHBIH OTOOp. OCHOBHBIE IOOCTH)KEHHUS COBPEMEHHOMN
CEJIeKLUH KyJbTYPHBIX PACTEHHUH, NOMAUIHUX >XHUBOTHBIX W MHKPOOPraHU3MOB. buorexnonorus, ee
IOCTIDKEHUS M TIEPCIIEKTUBBI PA3BUTHUS. DTHUYECKHE aCMIEKThl HEKOTOPBIX AOCTIKEHUH B OMOTEXHOJIOTHH.
I'MO. KioHupoBaH#e JKUBOTHBIX (TIPOOIEMbI KIIOHUPOBAHHSI YEJIOBEKA).

Buab1 yueOHoi#l 1eATeIbHOCTH

IlonyueHne mnpencraBieHHsi O TE€HETUKE KAaK O TEOPETUYECKOH OCHOBe cenekuuu. Passutune
MeTaIpeaIMETHbIX YMEHUH B MPOLIECCe HAXOXKISHH Ha KapTe LEHTPOB MHOr000pas3Hst M MPOUCXOXKICHHS
KyJIbTYPHBIX PAaCTE€HUN W NOMAINHUX XUBOTHBIX, OTKpbITbIX H. M. BaBunoseim. M3yuenue meTonos



ruOpUaN3alMid U HMCKYCCTBEHHOro OTOOpa. YMEHHe pa3dmparbcs B 3TUYECKHX AaCMEKTaxX HEKOTOPBIX
OOCTIDKEHUH B OMOTEXHOJIOTHH: KJIOHHPOBAHUH JKHUBOTHBIX M TpoOJeMax KIJIOHUPOBAHHS UEIOBEKA.
O3HakOMJIeHHE C OCHOBHBIMHM JOCTIKEHUSIMH COBPEMEHHON CeNeKLIMU KyJbTYPHBIX pPacTEHUM,
JOMAIIHHUX >KUBOTHBIX U MUKPOOPTaHU3MOB.

Tema 1.9 Teopus 3somonun. /{BHKyIIHE CHJIBI H IPHYMHBI IBOJIOLHHA

Coaepxanue y4yeOHOro mMartepuaja mno Tteme: ['umnoresnl mpoucxoxaeHus xusHu. Hcropus
SBOJIIOUMOHHBIX uned. 3Hadenue pabor K.JIunues, yuenust JK.b.Jlamapka, 3BOJFOLIMOHHOW TEOPHH
U MapeuHa. Ponb »BOMOLMOHHONW Teopuu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpa. JBWKyIIWe CHJIBI M TPUYMHBI 3BOJIOLHMM, MX BIMSHUE Ha TeHO(QOHI IOMYJISLHM.
MHoroobpasue Mupa Ha 3emyie U ero OpraHu3aLis.

Buab1 yueOHoi#l 1eATEIbHOCTH
AHanmM3 W OLEHKa pAa3IUYHBIX TUIOTE3 NPOHCXOXAEHUs >kKu3HU. lloigydeHue mnpencraBieHus o0
YCIIO)KHEHHUHU JKUBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE SBOMIOLMU. Y MEHUE SKCIIEPUMEHTAIbHBIM ITyTEM
BbIABJIATh AJANTHUBHBIE OCOOEHHOCTH OPraHW3MOB, UX OTHOCUTENbHBIA xapaktep. O3HAKOMIICHHE C
HEKOTOPBIMH MPEACTABUTEISIMU PEIKUX W MCYE3AKIIUX BUOOB pacTeHUN U kUBOTHBIX. IIpoBeneHue
omucaHust oco0eil ogHOro BuUAa 1O  MOPQOJOTHUECKOMY  KPUTEPHIO TIPH  BBIIOJIHEHUH
naboparopHoipaboTel. BeIsiBIeHNE UepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Pa3HbIM cpenaM OOUTaHUs
(BOOHOM, HA3€MHO-BO3AYIIHOM, TOYBEHHOM).

Tema 1.10 MuKpO03BOIIOLIHSA H MAKPOIBOJIOLUA

Coaepxanue ydeOHoro marepuana mno teme: Mukpossomouus. Ilonmymsuust - CTpykTypHas
eIWHWIA BUAA, €AWHWIA HBONONMU. Bupg, ero kpurepuu. BumooOpazoBanme. Maxpo3BOOIIMSL.
buonorudeckuit mporpecc, perpecc. HampaBieHuss »BONIONMM. UWAHOAAANTALNH, apOMOP(O3bI,
nereHepanus. JlokasaTenbCTBa 3BOJIOLNU.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakOMJIEeHHE C KOHIENIWeld BHUAA, €€ KPUTEpUsMH, moadop MNPUMEPOB TOrO, YTO MOMYJISIIUS —
CTPYKTypHasi eauHuLa BUaa W 3Bojround. O3HAKOMJICHHE C ABMXKYIIUMUCS CUJIAMHU 3BOJIIOLUUU €€
J0Ka3aTeNbCTBAMU. Y CBOEHHE TOrO, YTO OCHOBHBIMM HAIPaBJIEHUSMH 3BOJIOLMOHHOIO Iporpecca
SIBJISTEOTCST OMOJIOTHUECKUH Iporpecc 1 OMOIOrnIecKHii perpecc.

Tema 1.11 IIpoucxoxaenue yesoBeka. Yesoseueckne pacel

Coaepxanue yue0HOro MaTepuaJja Mo TeMe: COBPEMEHHBIETUIIOTE3bl IPOUCXOXKICHUS YeIOBEKa.
OBosouus nNpumMaToB. JlOKa3aTenbCTBa POJCTBA UEJIOBEKA C MJIEKONMUTAIOLIMMH KUBOTHBIMHU. JTallbl
3BOJIFOLIMY YEJIOBEKA.

Buab1 yueOHoi#l 1eATEIbHOCTH

AHanu3 U OLIEHKA Pa3JMYHBIX TMIIOTE3 O MPOUCXOXKAEHUU 4denoBeka. Pa3BuThe yMeHUs] CTPOMUTH
IOKa3aTeIbHYI0 0a3y 10 CPAaBHUTEIbHON XapaKTEPUCTUKE YEJIOBEKa U IPUMATOB, JOKA3bIBask UX POICTBO.
BrisiBieHHEe 5TanoB 3BOJMIOLMM YEJIOBEKA. YMEHHE AOKa3blBaThb PABEHCTBO 4YEJNOBEYECKUX pac Ha
OCHOBAHMHU UX POACTBA U €IMHCTBA MPOUCXOXAEHUS. Pa3sBUTHE TONEPAHTHOCTH, KPUTHUKA pacus3Ma BO
BCEX €rO MPOSIBICHUSAX.

Tema 1.12 IlonsiTue o 6uocdepe. Ikoaorndeckne PakTopbl

Coaepxranue yueoHOro marepuana no reme: buochepa — rmobanpHas skocucrema. Yuenne B.
U. Bepnanckoro o Omocdepe. Pomp xuBbpIX opraHusMoB B Ouocdepe. buomacca. Kpyrosopor
BaKHEHIINX OMOTeHHBIX 3JIEMEHTOB (Ha MpHUMeEpe yriepona, a3ora W 1p.) B Omocdepe. Dxomoruss —
HayKa O B3aMMOOTHOIICHHSX OPTraHU3MOB MEXIy COOOH M OKpYKaloLled cpenoil. IKOJOrHuecKue
(bakTOpbl, X 3HAUYEHUE B XU3HU opraHu3MoB. Hoocdepa. [IpaBuna moBeneHus T0AeH B OKPYKAIOIIEH
npuponHoii cpene. bepexxHoe oTHomeHue k Ouonorndeckum oObekTaM (PaCTEHUSIM U JKUBOTHBIM U UX
coofrmrecTBaM) U UX OXpaHa.

Buab1 yueOHoi#l 1eATeIbHOCTH
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Osnakomyienne ¢ yuenneM B.M.Bepnanckoro o Ouocdepe xak o rimodanpHON 3kocucTeMe. Hamudue
NpPeCTaBJIEHUs O CXeMe SKOCHCTEMBbI Ha mpumepe Ouocdepnl, KPyroBOPOTE BEIECTB U MPEBPAIIEHUH
sHepruu B buocdepe.

YMeHHe TOKa3bIBaTh POJb KUBBIX OPIraHU3MOB B OHOC(epe Ha KOHKPETHBIX MPUMEPax.

HzydeHune 5K0JI0rndecknx (pakToOpOB U UX BIMSHHUS HA OPTaHU3MBL

Tema 1.13 IxosiorHYeCKHE CHCTEMbBI

Coaepxanue y4ye0OHOro maTepuajia IO TeMe: BUIOBas U IMPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. [IuineBble CBA3W, KPyroBOPOT BELIECTB U INpeBpallieHHe 3Hepruu B skocucTemax.lIpuunnel
yCTOMUMBOCTU U CMeHbI dKocucTeM. Cykueccnu. MCKycCTBEHHBIE COOOINECTBA — arpO3KOCHUCTEMBI H
ypboskocucTeMbl. MEXKBUIOBbIE B3aWUMOOTHOIIEGHHS B OSKOCHUCTEME. KOHKYpPEHIHs, CHMOWO3,
XHUIIHUYECTBO, Napa3suTU3M

Buab1 yueOHoi#l 1eATEIbHOCTH
3HAKOMCTBO C 3KOJIOTHMYECKUMHU CHUCTEMAaMH, UX BUAOBOH M NMPOCTPAHCTBEHHON CTPYKTypaMu. Y MeHUe
OOBSICHATb IPUYHUHBI yCTOMYUBOCTH M CMEHBI SKOCHUCTEM.
O3HakoMIIeHHE C MEXBHIOBBIMH B3aUMOOTHOLICHUSMH B 3KOCHUCTEME. KOHKYPEHLHEH, CHMOHO30M,
XUIIHUYECTBOM, NMapa3suTU3MOM.
YMeHHne CTPOUTh SPYCHOCTb PACTUTENBHOTO COOOIIECTBA, MUIIEBLIE LENH U CeTH B OMOIEHO3€e, a TaKXKe
SKOJIOTHYECKHE MUPAMUIBL.
3HaHWE  OTJIMYUTENIbHBIX TMPU3HAKOB  HCKYCCTBEHHBIX  COOOINECTB —  arpo3KOCHUCTEMBI U
ypOO3KOCHCTEMBI.
Omnucanue aHTPONOTeHHBIX H3MEHEHUH B €CTECTBEHHBIX MPUPOIAHBIX JaHAmapTax CBOSH MECTHOCTH.
CpaBHHTENBHOE OINMMCAHME ONHOW M3 €CTECTBEHHBIX MPUPOAHBIX CHUCTEM (HAmpUMep, Jieca) U KaKOW-
HUOYIb arpO3KOCUCTEMBI (HAIPUMEp, MIIEHHYHOTO TOJIS).
CocraBieHue cxeM Iepeauyd BELIECTB M JHEPTrUU MO LersM MUTAaHUS B NPUPOJHOM 3KOCUCTEME U
arpoLeHo3e.

Tema 1.14buocdepa u yenoBex. buonuka

Copep:kanue y4ueOHOro marepuasna mo teme: buochepa um yenoBek. broHmka kak OmHO U3
HampaBjieHUH Ouwoyornu u  kuOepHeTuku. PaccMorpeHue OuoHmMKONW ocoOeHHOCTel  Mopdo-
(U3NONOrNUECKO OPraHU3aLNH KUBBIX OPTAHU3MOB U UX HCIOJB30BAHUS U CO3JAHUSI COBEPIIEHHBIX
TEXHUYECKUX CHCTeM M YCTPOWCTB IO aHAJIOTMU C SKUBBIMU cucTeMaMu. lIpuHuunel u mnpumepsl
UCTIOJIB30BAHUSI B XO3SIMCTBEHHOH NEATENbHOCTH JHoAeH MOP(OQPYHKIIMOHAIBHBIX YepT OpPraHU3aLUN
PacTeHUN U KUBOTHBIX.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakoMIleHHE C TIpUMepaMH HCIIOJNb30BAaHUS B XO3SHCTBEHHOH JESTeIbHOCTH JoAed Mopdo-
(YHKIMOHAIBHBIX YEPT OPraHU3aLNU PACTEHUH U )KMBOTHBIX ITPH CO3aHUU COBEPIIEHHBIX TEXHUYECKHUX
CHCTEM U YCTPOHCTB IO aHAJOTHUHU C KUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyOUaThIMU CTPYKTYpPaMH B
JKUBOHM TpPUpPOAE U TEXHUKE, adpPOJMHAMUYECKUMH M T'MIPOJUHAMHYECKUMM yCTPOMCTBAMMU B KUBOU
IIPUPOJIE U TEXHUKE. Y MEHHE CTPOUTD MOJIENN CKIIAA4aTON CTPYKTYPbI, UCIIONb3yEMbIE B CTPOUTEIILCTBE.

Pazgen 2 OBIIAA U HEOPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE IOHATHA U 3AKOHbI XHMHH

Conep:xkanue y4eOHOro marepuana mo Tteme: Bemectso. Atom. Monekyna. XuMHUYECKUA
sneMeHT. Ajorponusi. IIpocTeie u crnokHbIe BemecTBa. KadeCTBEHHBIN U KOJIMYECTBEHHBIM COCTaB
BelIeCTB. XUMHU4YeCKHe 3Haku u (opmysbl. OTHOCUTENbHBIE ATOMHAas W MOJICKYJISIPHAs MAacCChL
KonuuecTBo BewecTna.

OcHoBHBle 3akOHbl XMMHUHU. C(CTexuoMmeTpusi. 3aKOH COXpaHEHHMs MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHOHN CTPYKTYPbL. 3aKOH ABOTaJpoO U CIAEACTBUS U3 HETO.

PacueTHble 3a1aun HA HAXOXKAEHUE OTHOCUTEIBHON MOJIEKYJIAPHOM MACChl, ONPEIEIEHHE MAaCCOBOM
JIOJIA XUMHUYECKHX 3JIEMEHTOB B CJIOXKHOM BEIIIECTBE.

Buab! yueOHoi#l 1eATeIbHOCTH
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YMeHHe naBaTh OIPENeNICHHE W ONEepUPOBATh CIEAYIOIIUMU XUMHUYECKUMM IOHSATHUAMU. BELIECTBO,
XUMHYECKUN DBJIEMEHT, aTOM, MOJIEKyja, OTHOCUTENbHBIE aTOMHAasi W MOJEKYJsipHas MacChl, HOH,
AJUIOTPOIHNSL, U30TOMNBI, XUMHUYECKAsl CBsA3b, 3JIEKTPOOTPHULIATENBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS,
MOJIb, MOJSIPHAs Macca, MOJIIPHBIA OO0BEM Ta3000pa3HbIX BEILIECTB, BELIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHusl. POpMyJIHpPOBAaHUE 3aKOHOB COXPAHEHMsI MAcChl BEINECTB U MOCTOSHCTBA
COCTaBa BEILIECTB. YCTAHOBKA NPUYMHHO-CIEACTBEHHON CBA3U MEXIY COAEP’KAHHEM 3THX 3aKOHOB M
HAIMCAaHUEM XHUMUYECKIX (POPMYJI U ypaBHEHHI.

Ucnonp3oBanne B yueOHON U MPodheCCHOHANBHON AEATENbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIHKH.
HaspaHne M3y4€HHBIX BELIECTB IO TPUBUAIBHONW HWJIM MEXKOYHAPOAHOM HOMEHKJIAType U OTPa’KeHUe
COCTaBa ATHX COEAMHEHUH C TOMOIIBI XUMUYECKHX (popMyI.

OTtpaxeHne XUMHUYECKUX MTPOLIECCOB C MOMOLIBI0 YPAaBHEHUH XUMHUYECKUX PeaKLUil.

Tema 2.2 Ilepnoanueckuii 3aKoH 1 nepuoanydeckas cucrema /.. Menneneesa.
Crpoenue atoma

Conep:xkanue yueOHoro marepuana no teme: otkpeitue J[ M. Menneneespim Ilepuonuueckoro
3akoHa. [lepuogudeckuii 3akoH B popmysuposke [ 1. Menneneena.

[Mepronnueckast TabiMa XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHHe MePUOIUIECKOTO
3akoHa. CTpyKTypa NEepUOIMYECKON TaOiIMUbl: mepuonbl (Manble u Oosblume), Tpynmbl (TJaBHAs U
noOoUHAas).

ATtoM— crnokHas yactuua. Anpo (IpOTOHBI M HEWTPOHBI) U 3JIEKTPOHHAs obonouka. M30TOmBbL
CTtpoeHne >JEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MalbIXx mepruofoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJNBLINX MEPHOAOB (MepeXOAHbIX deMeHTOB). IlonsaTue 00
opbuTansx. s-, p- u d-opouranu. IJIEKTPOHHbIE KOHPUTYpaLUK aTOMOB XHMUYECKHUX 3JIEMEHTOB.

CoBpemMeHnHass (OPMYJIHPOBKA MEPHOAMYECKOrO 3aKOHA. 3HAUYCHHE IMEPHOAMYECKOrO 3aKOHAa U
MEePUOIUYECKON CUCTeMBl XUMHUECKUX 351eMeHTOB JI. M. Menneneesa niis pa3sBUTHs HAyKU U IOHMMAaHUs
XUMHUYECKONW KapTHUHBI MHUPA.

Buab1 yueOHoi#l 1eATeIbHOCTH
YcTaHOBKA 3BOJIOLMOHHON CYITHOCTH MEHAETIEEBCKON U COBPEMEHHOH (POPMYIMPOBOK NEPUOTUIECKOTO
3akoHa /. 1. Menneneesa.

OObmpsicHeHne PU3MUECKOrO CMbICIIA CHMBOJIMKH TIEPUOAMUECKON TaOJINIbl XUMHUYECKUX 3JeMeHToB [I. 1.
MeHnneneeBa (HOMEPOB 3JIEMEHTA, IEPUOAA, TPYIIBI) U YCTAHOBKA MPHUYNHHO-CIIEICTBEHHON B3 MEXKIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHsI CBOHCTB 3JIEMEHTOB M OOPa30BAaHHBIX MMH BEILECTB
B [IEPUOAAX U IPyINax.

XapakTepUCTHKA B3JEMEHTOB MaJlbIX M OONBLIMX TMEPHOAOB MO HMX MOJOXKEHHIO B Ilepuonnyeckoit
cuctreme /1. 1. Menneneesa

Tema 2.3 CTpoenne BemecTBa. XUuMHYeCKasi CBSI3b

Conep:kaHue y4ye0HOro marTepuHajia MO TeMe: HOHHAs XHUMHYECKass CBsi3b. KaTHOHBI, HX
o0OpazoBaHHE M3 aTOMOB B PE3yJIbTATE MpOLEcCa OKUCICHUs. AHHOHBI, MX OOpa3OBaHHE W3 aTOMOB B
pe3ysbpTare npoLecca BOCCTaHOBIEHUs. MIOHHAs CBsA3b, KaK CB3b MEXKAY KaTHOHAMHU U aHUOHAMHU 32 CYET
3NEKTPOCTATHUYECKOrO MNpUTsDKeHUs. Kiaccudukanust MOHOB: MO COCTaBYy, 3HAKY 3apsia, HAJIMYHIO
ruapatHoll obosoukn. MoHHBIE KpucTajuindeckne perneTku. CBOWCTBA BEIIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMudeckass CBsi3b. MexaHH3M 00pa3oBaHUS KOBAICHTHOH CBsA3M (OOMEHHBIH U
IOHOPHO-AKLENTOPHBINH). DJIEKTPOOTPULIATENbHOCTh. KOBalleHTHBIE TONSpPHAs WU HENOJSIPHAs CBSI3U.
KpatHocTh KOBaneHTHOM cBsi3u. MosekyisipHble W aTOMHblE KpucTajunueckue peuerku. CBoHCTBa
BELIECTB C MOJIEKYJIAPHBIMU U aTOMHBIMU KPUCTAIJINYECKUMHU PELIETKAMH.

Merannuyeckas CBs3b. MeTamunueckas KPUCTAUINYECKast PeIleTKa U MeTaUINIeCKasi XUMHYeCKasi
CBsA3b. Pu3HUECKHe CBOMCTBA METAJIOB.

ArperaTHple COCTOSHHSI BELIECTB W BOAOPOAHAs CBs3b. 1BEpAOe, JKUAKOE M ra3zoodpasHoe
coctossHMs BemecTs. Ilepexon BemecTsa W3 OANHOIO arperaTHOrO COCTOsIHMS B Apyroe. Bomopopnas
CBSI3b.
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Yuctele BemecTtBa U cMmecu. llonsaTne o cMecu BemecTB. |'OMOreHHbIE U TE€TEPOTCHHBIE CMECH.
CocraB cMmeceli: 00beMHasi 1 MacCOBasi AOJM KOMIIOHEHTOB CMECH, MacCOBas AOJIsl PUMECEH.

IMonsitue o aucnepcHol cucreme. JucnepcHast ¢aza u aucnepcuoHHas cpena. Knaccudukarmst
IUCTIEPCHBIX CUCTEM. [IOHATHE O KOJUIOUIHBIX CUCTEMAX.

Buab1 yueOHoi#l 1eATEIbHOCTH
YcTaHOBKA 3aBHCUMOCTH CBOWCTB XUMHYECKHX BEIIECTB OT CTPOCHHS aTOMOB OOpa3yroIIWX WX
XUMHYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHEHIIUX TUIIOB XUMUYECKHUX CBSA3EH U OTHOCUTEIBbHOCTU 3TON TUMOJOTHH.
OOBsicCHeHUE 3aBHCUMOCTH CBOHCTB BEIIECTB OT UX COCTaBA U CTPOCHUS KPUCTAITHYECKUX PEIIETOK

Tema 2.4 Bona. PacTtBopbl. DiieKkTpoauTHYECKAS] AUCCOLHALUS

CoaepxaHue yuyeOHOro MaTepuaJja no TemMe: Boja Kak pacTBopuTesb. PacTBOPUMOCTD BEILECTB.
HachbliieHHble, HEHACBIEHHBIE, IEPECHILIEHHbIE PAaCcTBOPbI. 3aBHCHUMOCTb pPACTBOPUMOCTH TIa30B,
JKUIKOCTEH U TBEPABIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBasi 105151 paCTBOPEHHOI'O BELIECTBA.

ONEeKTpONUTEl M HEdJIEKTPOJUTBL.  ODJEKTPOJIUTHYEecKas  Auccouuauus.  MexaHu3Mmbl
SJIEKTPOJIUTUYECKON AMCCOLMALMM I  BELIECTB C PAa3JIMYHBIMM THUMAMHU XUMHUYECKONW CBSI3H.
I'mppaTupoBaHHbIe U HETUAPATUPOBAaHHbIE HOHBL. CTENeHb 3JIeKTPONUTHIEeCKON auccounannu. CunbHble
u ciabpie 37eKTponuThl. OCHOBHBIC MOJIOKEHUSI TEOPUH JIEKTPOJIUTUYECKON aucconnanui. Kucmorsl,
OCHOBAHMS U COJIU KAK 3JIEKTPOJIUTHL

Buab! yueOHoi#l 1eATeIbHOCTH
YMeHue naBaThb OIpeneieHHe U ONEepUpOBaTh CIEAYIOIUMH XUMHUYECKHMH TOHATHSIMU. PacTBOPBHI,
3JIEKTPOJIUT U HEZJIEKTPOJIUT, SJIEKTPOJUTHYECKAs JUCCOLUALUS.

DOopMyIUPOBKAa OCHOBHBIX IOJIOKEHUH TEOPUM BJEKTPOIUTHUECKON NUCCOLMALMN U XapaKTepUCTHKA B
CBETE 3TOU TEOPUU CBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCANHEHUN.

DOpMyIHpPOBKA OCHOBHBIX MOJOKEHUI TEOPUM XUMHYECKOIO CTPOEHHUS] OpPraHMYeCKUX COEIUHEHUN U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUH CBONMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUI

Tema 2.5 Knaccuduxanus HeopraHuuecKHx coeJMHEHHH U UX CBOICTBA

CoaepraHue y4e0HOr0 MATEPHAJIA MO TEME:KUCIOThI KK 3JICKTPOJIUTHI, UX KJIACCU(PUKAIUS TIO
pa3JMuYHbIM TMpU3HakaM. XHMHYECKHE CBONCTBA KHUCIOT B CBET€ TEOPUU BJIEKTPOJIUTHYECKOU
mucconnanuu. OCOOEHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOH CEPHOH W a30THOW KHCJIOT C
meTtauiaMi. OCHOBHBIE CIIOCOOBI MOMYYEHUST KUCIIOTHI.

OCHOBaHUSI KakK 3JIEKTPOJIUTBL, UX KJAcCHU(PUKALUSA MO PA3IMYHBIM TNPH3HAKAM. XHUMHUYECKHE
CBOICTBAa OCHOBAHMI B CBETE TEOPUU BJIEKTPOIUTHUECKON nucconuany. PasnoxeHne HepaCTBOPUMBIX B
BO/ie ocHOBaHUN. OCHOBHBIE CITOCOOBI MOTyYeHUsT OCHOBAHU.

Comu xak snexTponutbl. Conu cpenHue, KUCible U OCHOBHbIE. XMMUYECKU CBOICTBA COJIeil B cBeTE
TEOPUH HJIEKTPOIUTHIECKON nuccounanni. CriocoObl MOMy4eHUs COIEH.

I'moponus coneii.

Coneobpasyromnue u HecosieoOpasyromue okcuabl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCHJIBI.
3aBHCHMOCTh XapakTepa OKCHUAA OT CTENEeHH OKUCJICHUs OOpa3yroLlero ero Merauia. XUMHYECKHe
cBoOlCcTBa OKCUAOB. [lonyueHne okcuaoB.

Buab1 yueOHoi# 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOMCTB, IOJNY4Y€HUs M MPUMEHEHHsS OCHOBHBIX KJacCOB
HEOPraHWYECKUX COCTUHEHUN: OKCUAOB, KUCJIOT, OCHOBAHHI U COJICH.

Tema 2.6 Xumnueckue peaxkuuu
CoaepraHue y4e0HOro MaTepuaja mo Teme: KiacCHU(pUKALMS XUMUYECKUX peakiuil. Peakuuu
COEAMHEHUsI, pa3JIoKeHus, 3amereHnst, ooMeHa. Karamurndyeckue peakunn. OOparumelie u HeoOpaTHMBbIe
peakuuu. ['oMOreHHbBIe U TeTepOreHHble peakluu. JK30TepMUYECKHEe U 3HAOTEPMHUUYECKHE PEaKLUU.
Tennosoii 3¢ ekt xumudeckux peakuid. TepMoxuMudIeckne ypaBHEHHUSI.
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OxucnuTenbHO-BOCCTAaHOBHUTENbHBIE  peakiun.  CtemeHp  okucieHus.  Oxucimurens U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIIEHHE. MeTon 3JIeKTpOHHOro OajaHca Il COCTaBIICHHS
ypaBHEHUI OKHUCIINTENbHO-BOCCTAHOBUTENBHBIX PEAKLIH.

Cxkopocth xuMHUECKHX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKHUX peakLuid. 3aBHCUMOCTb
CKOPOCTH XHMHYECKHX pPEAaKUUH OT pa3iu4yHbIX (PAKTOPOB: MPHPOIBI PEArHpPYIOIIUX BELIECTB, HX
KOHLIEHTPALIUH, TEMIIEPATYPbI, TOBEPXHOCTH COMPUKOCHOBEHHS M UCIOJb30BAHUS KAaTAIN3aTOPOB.

ObparuMocTh XMMHYECKHX peakuuil. OOparnMble W HeoOpaTHMble peakiuH. XHMHYECKOe
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSI.

Buab1 yueOHoi#l 1eATEIbHOCTH
OOmpsicHEHHE CYIIHOCTH XMMUYECKHUX IporeccoB. Kimaccupukaus XUMUYECKHX PeaKUUi M0 Pa3InIHbIM
NpPU3HAKAM. YHCIY W COCTaBy NPOAYKTOB U PEAreHTOB, TEIUIOBOMY 3(dexTy, HampasieHHro, ¢ase,
HAJIMYHIO KaTaIU3aTopa, NU3MEHEHHIO CTENeHeH OKUCIICHNUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIECTBA.
YCcTaHOBKAa TNPU3HAKOB OOMIEr0 W PA3JIMYHOrO B THUIOJOTMHM pPEAKUUH JUIi HEOPraHW4YeCKOW u
OPraHUYE€CKON XUMUHU.

Knaccudukauus BewmecTs M IMPOLECCOB C TOYKU 3pEHHs OKHUCICHUs-BOCCTaHOBJIEHUs. CocraBieHHe
YPaBHEHHUH pPeakiHii ¢ MOMOIIBIO METOAA 3JEKTPOHHOro OanaHca. OObsSCHEHHE 3aBHCUMOCTH CKOPOCTH
XUMHYECKON PEaKLUHU U MOJIOKEHHUS XHMUYECKOTO PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB

Tema 2.7 MeTanjibl 1 HeMeTAJJIbI

CoaepxrxaHue y4ye0HOro marepuana mno rteme: merauibl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KkpuctawioB. Pusnueckue cBolcTBa MeTayuioB. Kiaccudukauus mMeTamioB Mo pasMYHbIM MPU3HAKAM.
XUMHUECKHE CBONCTBA METAJUIOB. DJIEKTPOXUMHUYECKUN Psifl HATIPSDKEHU METAIIOB. MeTaioTepMus.

O6mme cnocobbl monmydenuss MetaioB. Ilonstume o Meramnypruu. Ilupomeramnyprus,
TUIPOMETAITYPIysl U 3JekTpoMeTannyprus. CriaBbl YepHbIE U LIBETHBIE.

Hemeramnibl. OcoOeHHOCTH CTpOeHHs aTOMOB. Hemerayuibl — mpocCThle BelecTBa. 3aBUCHMOCTD
CBOICTB rajoreHoB OT ux nojnoxeHus B Ilepuoguueckoit cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOHCTBA HEMETAUNIOB B 3aBUCHUMOCTH OT HX TMOJOXEHHS B  pAny
3JIEKTPOOTPULIATEIIbHOCTH.

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepUCTHKA COCTaBa, CTPOCHUS, CBOIMCTB, MOJIYYEHHUS 1 MPUMEHEHHsI BakHeHITNX Metasuios (IA u 11
A Tpynm, aTFOMHUHUS, JKeJIe3a U UX COSNUHEHHIH).

XapakTepuCTHKA COCTaBa, CTPOCHUS, CBOICTB, MOJIYYEHHUS 1 MPUMEHEHHsI BakHEHITNX HemeTayutos (VIII
A, VIIA, VIA rpymm, a Takxke a3ota u gocdopa, yriepoaa U KPeMHHUs, BOAOPOAA) U UX COSIUHEHHHN.

Pa3zgen 3 OPTAHUYECKASA XUMUA

Tema 3.1 OcHOBHBIE OHSITUSI OPraHUYECKOIl XMMHH U TeOpHsi
CTPOCHHS OPTAaHUYEeCKHX COeIHHEeHHH

Coaepxanue y4eO0HOro marTepuajia no TeMe: IpeaMeT opraHudeckoi xumuu.llpuponHsie,
HUCKYCCTBEHHbIE U CHHTETHYECKHE OpraHuyeckue BelecTBa. (CpaBHEHHE OPraHHYEeCKHX BELIECTB C
HEOPTraHUYECKUMHU.

BanentHocts. XMMHMYECKOE CTPOEHHE KaK MOPSAOOK COECAUHEHHs aTOMOB B MOJEKyJbl IO
BAJICHTHOCTH.

Teopust crpoenust opranuueckux coenuHeHuii A.M. bytiepoBa. OCHOBHbIE MOJIOKEHUS TEOPUU
XUMHYECKOro CTpoeHus. M3omepust u m3oMepbl. Xumudeckne (GOpMyJbl W MOJENH MOJIEKYJ B
OPraHUYE€CKON XUMUH.

Knaccupukauus opraamdyecknx emectB. Kiaccupukanusi BEIECTB MO CTPOCHUIO YIIIEPOIHOTO
CKeJIeTa M HAIMYHIO0 (PYHKIIMOHANBHBIX rpyni. I'omonoru u romonorus. Hauana Homenknatypst [UPAC.

Knaccupukamms peakumii B OpraHMYECKOW XHUMHUH. Peakunu npucoeanHeHus (THOPUPOBAHMS,
TaJIOTEHUPOBAHMS, TMAPOTAJOTEHUPOBAHMS, THAparaiuy). Peaknmu oTmeruieHns  (IeruipUpOBaHUs,
IEerHAPOTaIOreHUPOBaHMs, Aeruaparanyy). Peakunu 3amernenns. Peakuyu n3oMepusanum.

Buab! yueOHoi#l 1eATeIbHOCTH
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YMeHHe AaBaTh ONpEAENCeHHe W ONepUpOBaTh CIEAYIOIUMH XMMHYECKUMHU MOHATHUSIMU. YIJIEPOIHBIN
ckeneT, QyHKIUOHAIBHAS TPYIIa, H30MEPHs], TOMOJIOTHSI.

HaspaHne M3y4eHHBIX BEIIECTB IO TPUBHAIBHOW WM MEXIYHApPOJHOM HOMEHKJATYpPE M OTPAKCHHE
COCTaBa ATHX COEAMHEHHUI C TOMOIIBIO X UMHUYECKUX (HOPMYJI.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBI0 YPAaBHEHUH XUMHUYECKUX PeaKLUil.

Tema 3.2 Yriiesoaopoabl H HX NPHPOAHBIE HCTOYHUKH

Coaepxanue y4de0HOro martepHaja mo TeMe: alKaHbl. T'OMOJIOTMYECKUH psill, U30oMepus Hu
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBA ajKaHOB (MeTaHa, 3TaHAa). TOPEHHUE, 3aMelICHHUE,
pasjoxeHue, geruapuposanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOICTB.

AJNkeHbl. OJTWJIEH, €ro TIOJy4YeHHe (IerugpupoBaHUEM  93TaHa,  JAETOJIUMepHU3aLuei
nonuayTHiIeHa). [ oMonoruueckuii  psia, HW30MEpHs, HOMEHKJATypa aJlkeHOB. XWUMHUYECKHEe CBOWCTBA
STHJIEHA: TOPEHUE, Ka4eCTBEHHbIE peakiyn (obeclBeunBaHue OPOMHOI BONIBI U PacTBOpPa MEPMaHIaHATA
KaJusi), ruzparanus, nonuMepusanus. [IppMeHeHne 3TiuiieHa Ha OCHOBE CBOMCTB.

Huensl u kayuyku. lloHaTne O aueHax Kak yrieBOJOPOAAaxX C JBYMs JBOHHBIMU CBSI3IMU.
ComnpsikeHHbIe THEHBL. XHMUYECKHE CBOHCTBAa OyTtanmeHa-1,3 u m3ompeHa: obeciBeunBaHue OpOMHOMN
BOZBI U NTOIMMepHU3aLus B Kayuyku. HaTypanpHblil 1 cuHTeTHUeCKHEe KayuyKu. Pe3uHa.

Ankusbl. AuetriieH. XMMUYEeCKHE CBOWCTBA alleTHIICHA: TOpeHue, odecBeunBaHne OpOMHON BOJIBI,
IIPUCOEANHEHNUE XJIOpOBOAOpona U ruapatauus. IlpumeHeHMe aueTuiieHa Ha OCHOBE CBOMCTB.
MeskkiaccoBas U30MeEpUs C aIKagUeHaMH.

Apenbl.  benszon. Xumuueckue — cBoiicTBa  O€H30Ma:  TOpPeHHME,  PEaKIMH  3aMELICHUs
(ranorenupoBanue, HUTpoBaHue). [I[pumeHeHne OeH30/1a HA OCHOBE CBOWCTB.

IIpupoanele ucTOUHUKM yrieBojoponoB. Ilpupoaneiii ra3: cocraB, NpUMEHEHHE B KadecTBe
TOILIMBA.

Hedtb. Cocras u nepepabotka HedTr. [leperonka nedru. Hedrenpomyke

Buab! yueOHoi# 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOWCTB, IMOJy4YeHMs] W NPHUMEHEHHUS BAKHEHIIMX KJIacCoB
yIIeBOAOPOAOB (AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJKUHOB, apeHOB) U HMX HauOoJjiee 3HAYMMBIX B
HapOAHOXO3SIICTBEHHOM IUIaHE MPeACTaBUTENEH.

Tema 3.3 Kucsaopoacoaep:kamiue opraHuiecKue BemecTBa

Copep:xanue yueOHOro Marepuaja no reme: cnuptol. [lonyderne 3traHona OPoKEHUEM TIFOKO3BI
U rugpartauued sTwieHa. | mapokcuibHas rpynna Kak (yHKOHOHanbHas. [loHATHE O mpenenpHBIX
OJHOATOMHBIX CITUPTaX. XUMHYECKHE CBOIMCTBa 3TAHONIA. B3aUMOAEHCTBHUE C HaTpueM, oOpa3oBaHue
NPOCTBIX M CJIOXHBIX 3(pUPOB, OKHCICHHE B ampaerun. llpuMeHeHue >TaHONa Ha OCHOBE CBOWCTB.
AnKoronusm, ero MocieACcTBUs U NMpeaynpexaeHue.

I'muuepun kak mnpencTaBUTENb MHOIOATOMHBIX — cnupToB. KauecTBeHHass peakuus Ha
MHOroaToMHble ciupThl. [Ipumenenne riouuepuHa.

@Denon. Pusnueckue U XUMUYECKHE CBOMCTBA (peHona.B3anmMmHOE BiIMsHUE aTOMOB B MOJIEKYJe
¢deHona: B3auMOAEHCTBIE C THAPOKCUIOM HATPHUA U a30THOH Kuciotol. Ilpumenenue ¢peHona Ha OCHOBE
CBOJCTB.

Anpnerunsl. [Tonstae 00 anpaerunax. Ajpaeruanas rpymnmna kak GyHKunoHambHast. Popmanbaerin
U €ro CBOWCTBA. OKUCJIEHUE B COOTBETCTBYIOLIYIO KUCJIOTY,BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUI CIHPT.
[TonyueHne anapIEerHIOB OKHUCICHHEM COOTBETCTBYIOLIMX CHHPTOB. llpumMeHenwe ¢opmanbiaeruga Ha
OCHOBE €r0 CBOICTB.

KapOonoBeie kucnotel. Ilonsitue o kapOOHOBBIX Kucjorax. KapOokcuibHasi rpymnma Kak
¢dyHKIMOHaNMBHAS. 1" OMONIOrHYeCKHi Psi PeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [TonyueHue
KapOOHOBBIX KHUCJIOT OKHCJICHHEM aJIbJeTrHAOB. XUMHUYECKHE CBOHCTBA YKCYCHOUM KHUCJOTBL OOIIHe
CBOWCTBAa ¢ MUHEPAJIBbHBIMU KHCIOTAMHU U peakuus dTepudukanun. [IpuMeHeHne yKCyCHON KHCIOThI Ha
OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA IPUMEPE MaJIbMUTUHOBON U CTE€APUHOBOM.

Cnoxnbsle 3¢uper u xupbl. [logydeHue cnokHbIX 3¢upoB peakuued srepudukanmu. CioxkHbIe
3¢upsl B Ipupoze, ux 3HadeHne. [[puMeHeHne CioKHbIX 3(UPOB HA OCHOBE CBOWCTB.
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Kupsl kak cnoxabsle 3¢upbl. Knaccudpukarms upos. XUMHUECKHE CBOHCTBA JKUPOB: THUAPOIU3 U
TUIPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xupos Ha OCHOBE CBONCTB.MbL1a.

VYrneBoael. YTNIEeBOIBI, MX KJacCU(UKALM, MOHOcaxapuabl (TNIFOK03a, (PPyKTO3a), IUcCaxapuibl
(caxaposa) u nmojucaxapuabl (Kpaxmal U HeJUTI0JI03a).

I'moko3a — BEImecTBO ¢ MBOHCTBEHHOW (PYHKIHEH — ambAerugocnupT. XUMHUYECKHe CBOWCTBA
IJIFOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIUPTOBOE OpOKEHHE.
IIpumeHnenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHHe YIJIEeBOJAOB B JKMBOM TMpPUPOAE€ U OKU3HU denoBeka. IloHsaTe o peakiusx
MOJIMKOHAEHCALIUY U THAPOIN3a Ha IPUMepe B3aUMOMPEBpaIleHUi: [NII0K03a —> MOJUcaxapul.

Buab1 yueOHoi#l 1eATEIbHOCTH
XapakTepucTuKa COCTaBa, CTPOEHUs, CBOMCTB, MOJYYE€HHUs U IPUMEHEHUs] BAXKHEUIINX MPEICTABUTEINICH:
METaHOJIa ¥ 3TAHOJIA, CIOKHBIX 3(QHUPOB, KUPOB, MBI, ANbAETHIOB ((hOPMaJIbICTHIOB U alleTaIbACTHAA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOH KHCIIOTBI), MOHOCaxXapuaoB (TIHOKO3BI),
aUCcaxapuaoB (caxapos3bl), MONUCAXAPUIOB (Kpaxmasa v LeJUTFOJIO3bI).

Tema 3.4 A3zoTcoaep:kammue opranuvdeckue coennneHus. [llosumepsnl

CoaepraHue y4e0HOro Marepuaja mo Teme:rnoHsTHe 00 amMuHax. AnmupaTUYeCKHUe aMUHBI, HX
KJaccupuKalusl ¥ HOMEHKJIAaTypa. AHWIMH, KaK OpPraHHYecKoe OCHOBaHMe. [lonyueHue aHWIMHA W3
HUTpOOeH3o0a. [IpuMeHeHne aHIIMHA Ha OCHOBE CBOWCTB.

AMUHOKHCIIOTBI Kak am(poTepHble TU(PYHKIMOHAIbHBIE OPraHUYECKUE COCTUHEHHs. XUMHUYECKHe
CBOWCTBA AMHUHOKHCIJIOT. B3aUMOJEHCTBHE CO LIENOYaMM, KHCIOTAMH U APYr C IPYyroM (peaxius
noJuKoHAeHcaun). Ilentunnaas cBs3b u nonunentuasl. [[puMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku.IlepBuunas, BTOpHYHAS, TPETUYHAS CTPYKTYphl OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB:
ropeHue, AeHaTypauns, THAPOJIN3, [IBETHbIE peakunu. brnonornyeckne pyHKunn OEIKOB.

[Monumeps!. benku u nonmcaxapuabl Kak OUOIOIUMEPHI.

IInactmaccsl. IlonmyueHue monuMMEpoOB peakuuedl MOJuMepH3alUUMd U MOJUKOHJEHCALUU.
TepMonnacTuuHble U TEpMOpPEAKTUBHBIE M1acTMacchl. [IpencraBurenu niacrmacc.

Bonokna, nx knaccudukanms. Ilomyuerne BoOnoOkoOH. OTaeNbHBIC MPENCTABHTENH XUMHYECKHX
BOJIOKOH.

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepucTuKa COCTaBa, CTPOEHMs], CBOICTB, IOJyYE€HUsS U NPUMEHEHUs aHUJIUHA, AMUHOKHCIOT,
OeIKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, IJIACTMACC, Kay4yKOB.

3 YCJIOBUA PEAJIM3ANIAH YUEFHOU JUCITUILIAHBI
3.1 MaTepuanbHo-TeXHHYecKoe o0ecnieyeHne
Z[J'If[ peann3an nporpaMmbl yqe6H01‘/'1 AUCHUILIMHBI NIPEAYCMOTPECHDbI CICAYIOIIHUE CIICHUAJIbHBIC
MOMEIIEHHs] U OCHALEHUE:!

Tun u HAMMeHOBAHHE

Ocnameﬂne CIICHHAJIBHOI0 NMOMEICHUA
CINCHHAJIBHOI0 NMOMEICHU A

KaOMHET €CTECTBEHHOHAYYHBIX MynpTUMeOuiHbIE  CPENCTBA  XpPAaHEHHWs, Mepefadn |
OUCLIUIUINH npeacTaBiIeHUs HHPOPMALIUH.
yqe6HO-MeTOHI/ILIeCKa$I AOKYMEHTAaI M, JAUIAKTHYCCKHUE
CpencTna.
naboparopuss XUMHU JlaboparopHoe obopynoBaHHe, H3MEPUTENbHBIE IPUOOPHI IS

BBITTOJIHEHHSI Ta0OPATOPHBIX paboT:

ammapar ajisl QUCTHIULALUHN BOABI, HabOp apeoMeTpoB, OaHs
KOMOWHUpPOBaHHAsL J1a0OpaTOpHas, BECHl TEXHUYECKKHE U
AHAINTHYECKHE C pa3HOBECAMH, KOJOPHMETp-HedenoMerp
(OTO3IEKTPUIECKHI, KOJOHKA afAcOpOLMOHHAs, HarpeBaTeb
st mpoOupok, pH-MeTp, MUUTUBOJIBTMETp, MEYb TUTEIbHAS,
yCTaHOBKA ISl TATPOBAHUsI, LIEHTPUPYra JeMOHCTPALIIOHHAS,
HJIEKTPOILIITKA JIA0OpaTOpHas, KPHCTAJLIU3ATOP
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Twn n HanmeHoBaHue
OcHaleHne cneunasbHOro NoMeLLeHns
creumanbHOro NoMeLLeHns
LUKadbl BbITSXXHON U CYLUW/bHbIN
MomewieHne  gns XpaHeHus n Lkadbl, cTennaxun 408 XpaHeHMs  nabopaTopHOro
NPOMUNAKTMYECKOrO  06CNYy)XMBaHUSA  060pyf0BaHUSA, MHCTPYMEHTOB U PACXOAHbIX MaTepuasios.
yuebHOro 060pya0BaHNA/CMNOPTUBHOIO

obopynosaHus

3.2Y4ebHO-MeTOANYECKOE U MHPOPMALMOHHOE 06ecreyeHre peannsaLmmn nNporpamMmmbl
OCHOBHbIe NCTOYHUKN:

1 bwvonorva [OneKTPOHHbIA pecypc]: Y4e6HUK WM NPaKTUKyM NS CPefHero npogeccroHasIbHOro
obpasoBaHusa / B. H. ApbirvH [1 gp.] ; nog pegakuuvein B. H. ApbirmHa. — 2-e n3g. — Mocksa :
M3paTtenbctBo HOpanT, 2019. — 378 ¢. — (IMpodeccmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-09603-3. — TeKCT : 3MeKTPOHHbIA /I 3BC HKOpant [caiiT]. — URL: https://biblio-
online.ru/bcode/433339 (mata o6patueHna: 30.09.2019).

2. KawmuHckuii, B. A. OpraHunyeckas xumusa B 2 4. YacTb 1 [SNeKTPOHHbIN pecypc]: y4ebHUK ans
CMoO/ B.A. KamyHckuii - 2-e n3g., ucnp. v gon. - Mocksa: M3gatensctso FOpawT, 2018. - 287 c. -
Pexxnum fjocrtyna: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
421069#page/l - 3arn. ¢ sKpaHa.

3. CyBopos, A. B. O6was n HeopraHnyeckast Xumms B 2 T. Tom 1 [OneKTPOHHbIA pecypc]: y4ebHMK
ana Cro / A.B. Cysopos, A.b. Hukonbckuin - 6-e 13g., ucnp. u gon. - Mocksa: M3aaTenbCcTBO
FOpaint, 2018. - 343 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-1-430968#page/l - 3ar/. c aKpaHa.

4. CyBopoB, A. B. O6wan n HeopraHmyeckas Xumust B 2 7. ToM 2. [ONeKTPOHHbIN pecypc]: y4eOHUK
ana Cro / A.B. Cysopos, A.b. Hukonbckuii - 6-e n3g., ucnp. v gon. - Mocksa: M3patenscTBo
FOpait, 2018. - 315 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-2-421330#page/l - 3arn. c aKpaHa.

5. CaeHko, O. E. Xvmunsa . YuebHuk ana konnemxkeil. Ob6LieobpaszoBaTesibHasA noArotoska [TekcT] :
yyebHUK gna Cro / O. E. CaeHko. - PocToB-Ha-[oHy : deHunke, 2018. - 283 c. - ISBN 978-5-222-
29752-0
JononHnTeNibHble UCTOYHUKMN:

1. Bwunbrayk, O. A. buonorns [OneKTpoHHbIN pecypc]: y4vebHO-meToanueckoe nocobue / O. A.
Bunerayk ; MIF'TY. - Marnutoropck : MI'TY, 2018. - 1 anekTpoH. onT. guck (CD-R). - Pexum
Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S
144 pdf&view=true - MaKpOOOBHEKT.

2. KawmuHckuii, B. A. OpraHunyeckass XMUMUSi: TeCTOBble 3afaHus, 3afayu, BOMNPOCbl [DNEeKTPOHHbIM
pecypc]: y4yebHoe nocobue gns CrO/ B.A. KamMuHCKWA- 2-e u3g., wucnp. U gon. - Mocksa:

MN3paTenbCcTBO HOpaiiT, 2018. - 28 C. - Pexxum jocTyna: https://biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arn.
C 3KpaHa.

3. 3aqy, P. . buonorusa gna konnemked. O6LieobpasoBaTe/ibHasd MOAroToBKa [TekcT]: yyebHoe
nocobue gna Cro / P.I'. 3asu, B.3. ByTBWIOBCKWiA. - PocToB-Ha-[loHy : deHukce, 2017. - 317 c. :
un., cx. - (CpeaHee npodeccnoHasnbHoe obpasoBaHue). - ISBN 978-5-222-273354-8

4. TetpoBckas, H. A. Xumunsa [OneKTpoHHbIA pecypc] : npakTukym [gna CMO] / H. A. MNeTpoBckas ;
MI'TY. - MarHutoropck : MIF'TY, 2017. - 1 3nekTpoH. onT. Auck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true. - MakpooObEKT.

HavumeHoBaHue MO Ne [loroBopa CpoK feicTBuUs NULUEH3NU
MS Windows 7 (nognucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) L-757-17 oT 27.06.2017 27.07.2018
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MS Office 2007
KasperskyEndpointSecurity ans
6u3Heca-CTaHAapTHbIM

7 Zip

[-593-16  oT

Ne135 oT 17.09.2017
[-300-18  or
N0-1347-17  ofT
[-1481-16  oT

CBOGO/AHO PacnpocTpaHsieMoe

20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015

13.07.2016
6eccpoYHo

21.03.2018 28.01.2020
20.12.2017 21.03.2018
25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015

11.12.2016
6eccpoYHo

MNHTepHeT-pecypcebl

1. degepanbHbI LEHTP MH(OPMaLMOHHO-06pasoBaTeNibHOro pecypcoB - PLIVNOP [OneKTpOoHHbI
pecypc]. - Pexum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3ar. ¢ akpaHa. $3. pyc.

2. EgmHas konnekumsi umpoB”Xx 06pa3oBaTe/IbHOr0 PecypcoB [ONEKTPOHHBIN pecypc]. - Pexunm
poctyna: www.school-collection.edu.ru, cBo604HbIN. - 3arn. ¢ akpaHa. H3. pyc.

3. EgnHoe OKHO focTyna K obpasoBaTefibHbIM pecypcam Poccuiickoin ®efepaumm [SNeKTPOHHbIN
pecypc]. - Pexum goctyna: http://window.edu.ru/, cBo604HbIN. - 3ar. ¢ aKpaHa. $3. pyc.

4. CMNO B poccuincknx wkonax: KomaHga ALT Linux pacckasblBaeT O BHefpeHMM CBOOOAHOIO
nporpamMmHoro obecried4eHuss B LIKoMax Poccumn [ONeKTPOoHHbIN pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo60o4HbIN. - 3ar/. ¢ akpaHa. H3. pyc.

4 KOHTPO/Ib 1 OLUEHKA PE3Y/IbTATOB OCBOEHWA YYEEHOW ANCLUMNIVHbI

KOHTpoNb 1 OueHKa pe3y/nbTaTOB OCBOEHMA AMCLMMNHBLI OCYLLECTBNSETCA MpenogaBaTesieM B
npouecce TeKYLLLEr0 KOHTPO/IS 1 MPOMEXYTOYHOW aTTecTaumn.

4.1TeKyLW A KOHTPOb

No KoHTponupyemble pasgensl KoHTponupyemble HavmeHoBaHue
B (TeMbl) y4eOHOM ANCLMNANHDI pe3ynbTaThl OLEHOYHOro cpeacTsa

L BeeseHve TIPS, MP4, TecT
MnP1, NP2, NP3

2 NP5, P9, NP14;
MP4, MP5; KoHTporbHaspaboTa

Pasgen 1 brnonorus NP1, MP2, MP3, TecT

MP4, NP5

3 Tema 1.1 Xumudeckas opraHmsaumst  JIP5, MP4, cTaHT
K/ETKU NP1, riP2, rP3

4. Tema 1.2 OBMeH BELLIECTB 1 NP5, MP4, 1MP1, MP2, [MpakTnyeckasipaboTa (MpaK Tueckoe

MP3, MP4, 330aH1e)
npeBpaLLeHne 3HEPTUN B KIETKE

S Tema 1.3 CTpoeHre 1 GyHKLA NP5, TIP9, MP4, MP5, JlabopaTopHaspaboTa
KMeTKN MP1, NP2, NP3, NP4

6. Tema 1.4 PopMbI pasMHOXEHVA NP5, P9, MP4, KoHTporbHaspaboTa
opraHv3mMoB. [eneHvie KIeToK NP1, riP2, NP3

7. NP5, P9, MP4, MP5, [MpakTneckasipaboTa (MpaK Tyeckoe
Tema 1.5 OHTOreHes MP1, NP2, NP3 330aH1e)

8 NP5, NP9, MP4, Na6opaTopHasipaboTa
Tema 1.6 3aKoHOMepHOCTHU NP1 NP2, NP3, P pHasAP
HacnefoBaHMA MPU3HaKOoB np4

9 Tema 1.7 3aKOHOMEPHOCTU NP5, NP9, MP4, MP5, NabopaTopHaspaboTa
M3MEHYMBOCTM MP1, NP2, NP3, rP4

10 Tema 1.8 OcHoBbI cenexkummn NP5, 1P9, MP4, TecT
PaCTEHWIA, XXMBOTHbIX 1 MnP1, NP2, NP3
MMKPOOPraHn3MoB

1L Tema 1.9 Teopus 3BoMOLMN. JIP5, N1P9, MP4, MP5, TecT
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JBIKyIAe CUIBI U PUIHHEL
SBONIOLUU

IIP1, IIP2, IIP3, ITP4

12. Tema 1.10 Muxpossosorms u JIPS, JIP9, MP4, MP5, Tpcarmumecrkas paboma (Mpoxnmsdeckoe
MAaKPOIBOJTIOIIHISL. IIP1 IIP2 IIP3, IIP4 a0aH1E)
13. Tewma 1.11 I'poucxoxacHne JIPS, JIP9, MP4, MP5, Koumponwras paboma
q¢0BCKa. YCIOBCUCCKHEC PACH. IIP1 IIP2 IIP3 IIP4
14. JIPS, JIP9, JIP14, Tecm
Tema 1.12 Yuenue o 6uochepe MP4, MP5,
Jxojoruueckue GaxKTopsl IIP1, IIP2, TIP3,
IIP4, IIP5
15. JIPS, JIP9, JIP14, Ketic-3a0aua / cumyayonHas 3a0a4a
T 1139 MP4, MP5,
ema 1. KOJIOTHUCCKHE CHCTEMBL | 7 1 P2, 11p3,
IIP4, IIP5
16. JIPS, JIP9, JIP14; Koumponwras paboma
Tewma 1.14 Buocdepa u uenosex. MP4, MP5;
buonunka IIP1, IIP2, TIP3,
IIP4, IIP5
17. | Pa3gen 2 O6masn u JIPS, JIP9, JIP14, MPH, Konmponsras paboma
HEOPraHHYeCKAst XUMHUS MP5, ITP6, ITP7, ITPS, | 1ecm
IIP9, ITP10, IIP11
18. | BBenenue JIPS, JIP9 MPS, IIP9 Tecm
19. | Tema 2.1 OCHOBHBIC MOHATHSI U JIP5, JIP9, MP4, Jluxmanmor
3aKOHBI X MU MP35, ITP6, ITIP7, ITPS, | [paxnmueckas padomca
IIP9, IIP11 (Mparmueckoe 3a0amie)
20. | Tema 2.2. [leproanyeckuii 3aK0H JIP5, JIP9, JIP14, MP4, | Jhuxmarmer
Y MIEPUONYECKAsl CUCTEMA 117\;[3]; 5’]7 ];]; g gf) ‘j’] Tpaxmsecias padoma
JI.1. Menneneesa. CTpoenue ’ ’ (npaxmuieckoe 3a0ariie)
aToma
21. | Tema 2.3.CTpoeHue BeLIeCTBa. JIPS, JIPY, JIP14, MP4, | Tecm
XUMHUYECKas CBSI3b. MPS, IIP6, 1IP7, 1IP8, | Jhumcmmer
IIP9, IIP10, IIP11
22. | Tema 2.4Bona. PacTtBopbrl. JIPS5, JIP14, MPA4, Tecm
DNeKTPOJUTHYECKAsE TUCCOLUALINS MP5, 1IP6, ITP7, 1IPS, | Jladopamopras paboma
IIP10, IIP11
23. | Tema 2.5 Knaccudukarust JIPY, JIP14, MP4, Tecm
HEOPraHWYECKUX COCTUHEHUN U MP3, IIP6, 11PS, Jlatopamopnas patoma
. IIP9, IIP10
HUX CBOMCTBA
24. JIP5, JIP9, MP4, Jlurmarmor
Tema 2.6 XuMHUECKHE pEAKLINU MP5, IIP6, TIPS, Ii/ ecras pacoma
11P9, 11P10 (npaxnmueckoe 3a0anie)
25. T 2 7M. JIPS, JIP9, MPA4, Tecm
ema 2. 7MeTaiuibl 1 HEMETAILIBI MPS, IP6, 1TP7, TIPS, | Jjussmemss
IIP9, IIP10, IIP11
26. JIPS, JIPY, JIP14, MP4, | Konmpomstas paboma
Pa3znen 3 Opranuueckasi Xumus MP5, [1P6, ITP7, IIPS, | Tocm
IIP9, IIP10, IIP11
27. | Tema 3.1 OCHOBHbIE TIOHSITHS JIPS, JIPY, JIP14, MP4, | Tecm
MPS5, IIP6, IIP7, TIPS, | Jfuxmanmer

OpFaHPI‘{eCKOfI XUMHH U TEOPUA
CTPOCHUA OPraHUICCKHUX

1IPY, 11P10, IIP1 1
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CcOoeqUHEeHUN

28. | Tema 3.2 YraeBoaoponbl U UX JIPS, JIPY, JIP14, MP4, | Tecm
11P6, IIP7, TIPS, Jhuxmanno

NPUPOAHBIE HCTOYHUKHU
1IP9, I1P10, IIP1 1

29. | Tema 3.3 Kucnoponconepskaiue JIPS, JIP9, JIP14, MP4, | Tecm

OpPraHUYECKHE BEIECTBA MP5, IIP7, 1IPS, Jhukmarnno
IIP9, IIP10, IIP11
30. | Tema 3.4 Azorconepkaiue JIPS, JIP9, JIP14, MP4, | Tecm
OPraHUYE€CKUE COCTUHEHUS. MP>5, 1IP6, IIP7, IIPS, | Jlabopamopras paboma

IIPY, IIP10, IIP11
[Tonumeper.

4.2 lIpomMe:kyTOYHAS ATTECTALMS

[IpomexxyTouHass aTrrtecTamust OOYYaIOIIMXCS OCYLIECTBISIETCS IO 3aBEPIICHUH HU3YYCHHUS
JUCLUIIJIMHBI U MIO3BOJIAET ONPENENIUTh Kaue€CTBO U YPOBEHb €€ OCBOEHHUS.
dopma mpoMeKyTOUHOM aTTecTanuu rno qucuummae «EctectBozHanme» - auddepeHnnpoBaHHbINH

3a4€T BO BTOPOM CEMECTPE.

Ne Konumponvusie sonpocw/Oudakmuueckue eOUHuY bl Tema

1. Oco0OeHHOCTH  CTPOEHMST W XHUMHYECKOTO COCTaBa  KJIETOK Pazgean 1. buonorus
IPOKAPUOT U 3YKapUOT

2. Ontorenes. [IpuunHe! Hapy1eHUH pa3BUTHsSI OPraHU3MOB

3. HacnencreenHbie 601€3HM Y€JIOBEKa, MX NPUYHUHBI U TPOYUIAKTHKA

4. I'mmote3sl  mpomcxoxnaeHus: ku3HU. COBPEMEHHBIE THIIOTE3bI
MIPOUCX OXKJIEHUs YeJIOBEKA

5. DxoJyoruyeckre (akToppl, UX 3HAYEHUE B KU3HH OPTraHU3MOB

6. OcHOBHbBIE 3aKOHbI XUMUU (3aKOH COXPAHEHHsI MacChl BEIIECTB; Pa3zpen 2. O6mas u

3aKOH TIOCTOSTHCTBA COCTaBa BEINECTB, 3aKOH ABOraipo H | HeOpPraHu4ecKass XuMHUS
CJICACTBUS U3 HETO)

7. IMepuomuueckass Tabnmuma XuMmudeckux 3yeMeHToB. CTpykTypa
nepuoanydeckol Tadaunbl. CTpoeHne aroma
8. OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX BELIECTB (OKCHIbI, KUCJOTHI,
COJIH, OCHOBAHWSI), UX CBONCTBA, MPUMEHEHUE
YraeBoaopoabl, UX BUIbI, CBOWCTBA, IPUMEHECHHUE Pa3zgen 3. Opranuveckasi
10. | benkn, xupsl, yrnesoasl. CBONCTBA, CTPOEHUE, 3HAUEHUE XHUMUSA
Ne Tunosbie 3aAaHAS Tema
1. | K umeromemycs pparmenty mosekyisl JIHK, ucrons3yst mpuHLATT Pazgen 1 buoaorus

KOMILTUMEHTAPHOCTH, OCTPOiTe Lenb nHpopmMarronHoi PHK.
ITA-ATH -0OU -TAI' - TTT -TTT - TTA — AALL - AT - T"ALl -
ITA

IUT - T -TTT - OTLH — AALL - LI - AAT - TTI -T'TA - IITT -
LT

2. | Y yenoBeka anbOMHU3M — ayTOCOMHBIH PELIECCHBHBIN MPH3HAK.
My>kunHa ambOMHOC KEHHUJICS Ha KEHIIMHE C HOPMAJIbHON
NUrMeHTanuei. Y HuX poamiioch ABOE IE€TEH — HOPMaJIbHBIN U aIbOMHOC.
Onpenenutb reHOTUIIBI BCEX YKA3aHHBIX YJIEHOB CEMbU.
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3. | Ilpu mpomnyckanuu cepoogopona odvemom 2,8 i (HopManbHble yeiaoBusi) | Pasmen 2. O0mas u
yepes u3ObITOK pacTBopa cynbdara meau (1I) obpaszosascs ocamnok HEOPraHHYEeCKAA
Maccoit 11,4 r. Onpenenure BbIXOJ NPOAYKTA PEaKLIUN XHUMHUSA

4. | JlaTh XapakTepUCTUKY XUMHUYECKOTO 3JIEMEHTA C MOPSIAKOBBIM HOMEPOM
15 1 ero coeaMHEHUSAM MO MOJOKEHUIO B IEPUOANIECKON CUCTEME
snemeHToB JI. 1. MenneneeBa u CTpOCHUIO aTtoMa.

5. | K50 r 30%-ro pactBopa nepokcuaa sogopoaa godasunu 100 r BOIbL
PaccuuTaliiTe MacCOBYIO JOJIIO BELIECTBA B MTOJIYUYEHHOM PacTBOPE.

6. | Ykaxure, Npu NOMOIIH KAKUX PEAKLUNA MOXKHO OCYILECTBUTH
CIEYIOIUI LUK IPEBPAILEHUN:
Cl; — HCIl — CuCl; —ZnCl

7. B CICAYIOIUX YPABHCHUAX paCCTaBbTE KOB(l)(bI/ILII/IeHTbI METOOOM
SJICKTPOHHOTI'O 6ancha, YKaXUTEC OKUCJINTEb U BOCCTAHOBUTECIIb.
Al + 02 = A1203

8. | 3akoHYMTE ypaBHEHUs PEaKLMil B MOJIEKYJSIPHON U HOHHON opmax:

NaZS + ZIlClz =
9. | Ompenenute GopMyIy ajKeHa, €CIIH €ro INIOTHOCTb IO BOJOPOIY PaBHA Pa3znen 3
42. Opranunueckas

XHMHSA

Kpurepun ouenku oudpepenyuposannozo s3auema

—  «OTnu4HO» - TEOPETHYECKOE COMIEp’KaHHE Kypca OCBOEHO IOJHOCTBIO, Oe3 mpoOenos,
yMeHHUs1 CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOIl yueOHbIE 3a/1aHUs BBITTOJHEHBI, KAY€CTBO
UX BBIITOJIHEHHSI OLIEHEHO BBICOKO.

—  «Xopomo» - TEeOPeTU4eCKOe COAEPKaHHe Kypca OCBOEHO IOJNHOCTBIO, 0e3 ImpoOenos,
HEKOTOpble YMEHMsI C(OPMHPOBAaHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHbIE NPOrpaMMol ydeOHbIe
3a/laHMsI BBITIOJTHEHBI, HEKOTOPBIEC BUJIBI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBIETBOPHUTENBHO» - TEOPETUYECKOE COAepiKaHHEe Kypca OCBOEHO UACTHYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXoauMble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoM B OCHOBHOM C(OPMHPOBaHBI, OOJBLUIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO OOyUeHHs
yueOHBIX 3aJJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAEPIKaT OIIHOKH.

—  «HeynoBierBopuTenbHOY - TEOPETHUECKOE CONEPKAHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHHUs1 He ¢OPMHUPOBAHBI, BBITTOJHEHHbIE yIeOHbIe 3aJaHNs CONEPIKAT IPyObIe OLTHOKH.
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IIpunoxenue 1

AKTUBHBIE U THTEPAKTUBHBIE METO/1bl OB YUEHMUAA
1. AKTUBHbIE M HHTEpAaKTHBHbIE METOABl HCIOJB3YIOTCS IPU MPOBENEHUH TEOPETUYECKUX U
MPAKTUYECKUX 3AHITUH!

Pasnen/trema

HpI/IMeHﬂeMbIe AKTUBHBIC U

HHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTuka

Tema 1.3 Ctpoenue u
(YHKIMU KIETKH

I'pynnossle auckyccuu

OOyyarommecss TMONYYAOT TaONHIY YaCTHYHO
3amonHeHHy0. Pabortas B rpymnmax JOJDKHBI
3al10JIHUTDH

Tema 1.9 Teopus
3BOMIIOLUH. [[BroKyIIHE
CHUJIBI U IPUYUHBI

Tpenunr

BrimonneHnue ynpaskHEHHH MO U3YYEHUIO CBOMX
JOMHUHAHTHBIX U PELIECCUBHBIX PU3HAKOB

5BOJIFOLIUH

Tema 1.12 Yuenue o I'pynnossie auckyccuu 1 stam: onpeneneHue MOCAECACTBUN3ATPA3HEHUI

ouocdepe. OKpYIKaromen cpensl noJ BIIMSTHAEM

DKoJIoruyecKue NEeATEeIbHOCTH Y€JIOBEKA.

(bakTops! 2 stam: o0CyKAeHNE U MIONCK PEIIEHHS
npoOJIEMBI 3arpsI3HEHHST OKPYIKAIOIIEH Cpesibl

Tema 2.2 I'pynnossle auckyccun Kaknast rpynmna o0y4aromux csaaoiDkHa PEIInTh

Ilepuonnueckuii 3aKOHH]
MEePUOINYIECKasi CUCTEMY
J. . Menneneesa.
Ctpoenue atoma

onHy npodJeMy, OCHOBBIBAsICh HA 3HAHUHU
TEOPETUYECKOr0 MaTepuaia U NPeAnoIOKeHUH,
BBIIBUTAEMBIX YICHAMU TPYIIILL

- 3aKOH PaANOAaKTUBHOIO pacnaja.

- buonorudeckoe nelcTBUE IACPHBIX U3TY4EHUMN.
- [lonsiTHe 0 K03€ U3JTyUeHUs 1 CocOObI 3aIUThHI
W3J1Y4CHHI

Tema Ne 2.3.
CtpoeHue BelecTsa.
XHUMHUYECKAS CBSI3b.

AHaIIU3 KOHKPETHOM
CUTyaluu

OO0cyxneHne BOMPOCOB:

— 3aBHCHUMOCTb CBOICTB BEILECTB OT THUIIA
XUMUYECKOU CBS3U

—  ANOTpOMNHBbIE MOAU(HUKALINY yIIepoaa

— AsorponHble Monudukanmu pocdopa

Tema 3.2.
Yrnesoaopoasl U UX
MIPUPOJIHbIE HCTOUHUKH

I'pynmnossle auckyccuu

Ha nepBoM sTane kaxkaas rpynmna u3y4aer u
XapaKkTepU3yeT OTIENbHbIE KJIACChI YIIIEBOIOPOIO]
3aIOJIHSAS. CPABHUTENbHYIO TaOJHLLy.

Ha BTOpom starne - ananu3 o0mux npobyiem:
MNPUMEHCHUE YITICBOAOPOAOB B IPOMBIINIJICHHOCTH

Tema Ne 3.3
Kucnoponconepxamue
OpTraHUYECKHE

BCLICCTBA

I'pynnossle auckyccuu

OO6cy:xneHne BOmpoca:
IIpumenenune cnupTOB B HAPOIHOM XO3SIUCTBE.
IlocnencTBus ankoroausma
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IIpunoxenue 2

NEPEYEHb MPAKTUUECKHX/JIABOPATOPHBIX 3AHATHI

Coaep:xkanue 00yueHust Tembl npakTHuecKkux/madoparopubix 3anatuii | Koanuecrso
4acoB

Pazgen 1. BUOJIOT'UA

1.2. O6meH BeecTs u IIpaktrueckast pabora Nel. Pemenwe 3amau 1o 2

IpeBpalleHye YHepriuu B peann3ay reHeTHUeCKOH HHPOPMALIUN B KJIETKE

KJIETKE

1.3 Crpoenue u QpyHKIIH Jlaboparophnas pabora Nel. CpaBHeHHE CTPOCHUS 2

KJIETKU KJIETOK PaCTeHUH U KUBOTHBIX

1.5 Onrorenes [Ipaktnueckast pabora Ne2. BeusiBieHue w 2
OMMCaHWE TPU3HAKOB CXOJCTBA  3apojbllei
4yeloBeKa U JIPYyrUX  [O3BOHOYHBIX  Kak
JIOKa3aTeJIbCTBA HBOJIIOLIMOHHOTO POJICTBA

1.6 3akoHOMEpHOCTH JlaboparopHas paboTta Ne2. Pemenue 2

HacJeJJOBaHUs IPU3HAKOB reHeTUYEeCKHUX 3a/1a4

1.7 3akoHOMeEpHOCTH JlaboparopHas pabota Ne3. Nzyuenue 2

HN3MEHYUBOCTU U3MEHYMBOCTH Yy  Ocobeil  OgHOro  BHIA
(moctpoeHue BapUAL[HOHHOTO psina u
BapUALIIOHHON KPHUBOIN)

1.10 MuxposBomouus u IIpaxTuueckas paboTta Ne3. I'naBHbBIE 2

MaKpO3BOJIOLHS HampasJ€HUs dBOJIIOLIUU

Pazaen 2. HEOPTAHUYECKAS XUMUS

2.1 OcHOBHBIE MOHATHUSA U IIpaktnueckast pabora Ne4. Pacuersr 1o 2

3aKOHbI XUMUHU XUMHYECKIM (HOpMyJIaM U YPaBHEHUSIM

2.2 llepnopnueckwmii 3akoH | [Ipaktrueckass  pabora  Ne5.  CocraBnenue 2

U [IepUoINYecKasi CUCTeMa | 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpaduIecKux

JA . Menneneesa. dbopMysl  aTOMOB  XUMHUYECKHUX  3JIEMEHTOB.

CrtpoeHue aTromMa XapaxkTepucTuka 3JIEMEHTOB c y4eToM
MECTOHAXOKAEHUs B IEPUOANYECKON CUCTEME.

2.4 Bopna. PacTBOpHI. JlaboparopHasi pabora Ne4 Peakumu HMOHHOTO 2

DNEeKTPOJUTHYECKAs] oOMmeHa. Hcneitanue pPacTBOpPOB conen

JUCCOLIMALIS. VUHANKATOpaMHU

2.5 Knaccuduxanus JlaboparopHas pabota Ne5 KauecTBeHHbBIE 2

HEOPraHUYEeCKUX peakuuu Ha XJOpUA-, Cyabdar-, CHINKAT- HU

COCAMHEHUI U UX CBOWCTBA | KapOOHAT- AHHMOHBI
IIpaktuyeckass pabora Ne6. Pacder ckopocreit 2

2.6. Xumuteckue Peakimi | xyvpyeckoil  peakuud.  YIpaKHeHHs — Ha
CMellleHHe XUMUYECKOTO PABHOBECHSI.
OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIH.

Paznen 3 OPTAHUYECKASA XUMHUSA

3.4 Azotconpep:xkainue JlabopartopHasi padora Ne6 KauecTBeHHBIE 2

OpPTaHUYECKUE COENUHEHHS. | peakuuu OeJIKOB.

ITonumeper.

HUTOI'O 24
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IIpunoxenue 3
OBPA3OBATEJIGHBII MAPIIPYT

Konrpomupyemeie
KonTpone KonTponupyemsbl
Hast TouKa pasnenst (Tempr) & pesybTaThI OueHouHble cpeacTBa
yueOHOHN TUCIMITIIHBI
Nel Pazpnea L. JIPS, JIPY, JIP14, KonTpoabnas 1. TecroBbie 3ananus
Buosorus MPA4, MP5, pa6ora Nel 2. PacuerHble 3a1auK
1IP1, 11P2, TIP3,
1IP4, IIP5
Ne2 Paznean 2. JIPS, JIPY, JIP14, KonTpoabHnas 1. TecroBeie 3ananus
O6mas u MP4, MP5, I1PG6, paboTa Ne2 2. PacuerHble 3a1auu
HeOpraHu4YecKas 11P7, ITPS, 11P9,
XHUMUS 1IP10, IIP11
Ne3 Pasznea 3. JIPS, JIPY, JIP14, KounrpoabHas | 1. PacuerHsle 3a1aun
Opranuveckast MPA4, MP5, I1P6, pabdora Ne3 | 2. TecToBble 3anaHus
XHMHSI 1IP7, IIPS,
1IPY, 11P10, IIP11
N4 Jomnyck Moprdonno | 1. ITpakTudeckue paboOThI
3aueTy 2. JIabopatopHbIe padoThI
3. Tectbl
4. KoHTposbHbIE pabOThI
Mpomexy | TduddepeHunpoBanHbIi Hrorosas 1. Teoperudeckue
TOYHAS 3auer KOHTPOJIbHASI | BOTIPOCHI 10 COMEPKAHHIO
arrecTan padora Kypca
us 2. Tunosele 3a1anus
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No
n/n

1

2

3

Pasgen paboyeli
MporpaMvib|

3.2
YuebHo-
METONYECKOE U
VHOPMALIVIOHHOe
obecreyeHVe
pearmzaLpm
nporpaMMb|
3 YCnoB/A
PEATIBALI/N
YUEBHOM
J/CLIVIVHBI

3 YCJ/10BU/A
PEAJIVIBALIA
YYEBHOU

J/CLYMIHB

NNCT PETUCTPALMWN MBMEHEHUWN 1 AOMONMHEHUNIA

KpaTkoe coagpxaHvie VIBMEHEHSY IoMNONHEHUS

Pabouasi mporpaMva y4eoHOM AVCLMMIMHBI «ECTECTBO3HAHME»
aKTya/wsipoBaHa. B pabouyto  mporpaMMy  BHECEHb!
CTIeyHOLLYE VBMEHEHIS:

B cBW3M C 0OHOBMEHMEM MVATOPMbI  3MIEKTPOHHOM
OMONMOTEUHON CUCTEMbI “3HaHMyM” B TekcT pasmena 3.2
Paboueii nporpaMvbl  BKMHOHEHbI  OOHOB/EHHLE  PEXUMBI

[0CTyNa Ha MHhOPMALWIOHHB I UCTOUHMK.

B cBm@M ¢ 06HOB/EHVEM  MaTepuasibHO-TEXHUHECKOTO
obecriedeHmss N MaTepuasibHO-TEXHUYECKOe — 0BecrieveH e
YATaTL B HOBOW PEfAKLIN:

KabnHeT EcTecTBEHHOHAYUHbIX AHCLIHH/IHH

YuebHasi ayauToprst /151 NPOBEAEHNS YHeOHbIX, MPAKTUYECKIX
1 1abopaTopHbIX 3aHSTUI, /19 MPyrMoBbIX Y UHAVBALYa/TbHbIX
KOHCY/bTaLi, [Nl TEKYLLErO KOHTPOS U MPOMEXKYTOUHOM
arTecTaLymn.

Pabouee MeCTO MperofaBaTesis: MepeoHarbHbIA  KOMIMLHOTED,
pabouve MecTa OOyYarOLLMXCH, [0CKa Y4ebHas, ydebHas
Metesb

Jlabopatopus Xvmmn

YuebHasi ayauToprst [I/1si NPOBEAEHNS YHeOHbIX, MPAKTUYECKIX
1 N1abopaTopHbIX 3aHSTWIA, /151 FPYMNMOBbIX 1 MHAVBUTYa/bHbIX
KOHCY/bTaLi, A1 TEKYLLErO KOHTPOISE M MPOMEXKYTOUHOM
arTecTaLyn.

Paboyee MeCTO nperiofaBare/ist: MepcoHasibHbIA KOMILHOTED,
pabouve MecTa OOyYarOLLMXCS, [0CKa Y4ebHas, ydebHas
Medesb;

MakeT [EMOHCTPaLWIOHHBIN " "LieHTpudyra», TemaTu4ecKrie
nMaKarbI U TabrLb|;

Becb! TeXHMYECKVE C pasHOBECAMU;

Bech1 aMeKTPOHHBE YHeOHbIE [10 2 KT,

BecbI KBapaTtHLE;

SKCVIKATOPb;

CyLLWIK/ HaCTEHHbLE,

KpbLLKa ¢ BbTDKKOM (191 BYTsDKHOM Lkaga Ne01380750),
(200*660*3500 mv;

Tvirnn doapdiopoBb e HY3KKME NGB;

LLikadhe1 4169 rocyb1 v 060py/I0BaHNS;

LLikadh /15 XpaHeHWsT XUMIMHECKX peakTuBoB, (450*%900*2100
MM.);

LLikathb | CYLLWTEHBE;

LNy TUreSibHbE;

LLiKach BbITSDKHON C MOVIKOIA;

HazcTaBka 4N CTona,

Buckosvetpbl BIDK;

Crmproeku CJ1-2

B cB®BW ¢ 00HOB/EHMEM  MaTepuasibHO-TEXHNYECKOIO
obecriedeHmss n. [MporpammvHoe obecrieveHre M VIHTEpHeT-
PECYPChI Y/TaTb B HOBOW PEfaKLIMN:

KabuHeT EcTecTBEHHOHAYYHbIX AHCLHH/THH

MS Windows (nognvcka Imagine Premium) gorosop [-1227
ot 08.10.2018, cpok aelicTeunA:11.10.2021

MS Office Nol35 ot 17.09.2007, CpOK AeVCTBYSE: 6eCCPOYHO
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Jara,
Ne npoTokora

3acesaHuA MNK

11.09.2019 .
MNpoTokos Ne 1

16.09.2020r.
INpoTokor Ne 1

16.09.2020r.
Mpotokon Ne 1

Mogrmcb
npeacenaTens
MNK



3 YC/10BU/SA
PE/VIVRTIAA
YUEBHOW
O/CrIHBI

7 Zip cBobogHo pacnpocTpaHsiemoe (https:/Amwwv.7-zip.org/),

CPOK [eICTBUSA: BeCCPOYHO

Na6opaTtopusa Xvimmn

MS Windows (nognncka lmagine Premium) gorosop [-1227

ot 08.10.2018, cpok aelicTeumA:11.10.2021

MS Office Nel35 ot 17.09.2007, CpOK AeACTBUS: 6ECCPOHHO

7 Zip cBobogHo pacnpocTpaHsiemoe (https:/Amwwv.7-zip.org)),

CPOK JECTBIS: 6ECCPOYHO

B cBs311 C 3aK/THOHEHVEM KOHTPAKTOB CO CTOPOHHMM 16.09.2020T.
MIEKTPOHHB MM GG/ OTEUHB MM CrCTeMaMI ““HOpaiT” MpoTokon Ne 1
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OO0 «3/1eKTpoHHoe

v3paTerseTBo FOPAATY, 01.09.2020 . no 31.08.2021 ), .

VHhopmaLwioHHoe 0becrieveHie 00yHeHUS YATAaTb B HOBOI

pefaKLA:
OCHOBHbIE UCTOYHNKU:

1 Buonorvisi [3neKTpoHHbIA pecypc]: YHEOHMK 1 MPaKTVIKyM
151 CpenHero npodieccuoHaibHOro obpasoeaHs / B. H
HApbirvH [nap.] ; noa pesakuveli B. H. ApbirviHa. — 2-e n3n,
— MockBa : parenbetso KOpaiit, 2019, — 378 ¢. —
(MpodpeccroHaribHoe o6pasosaHie). — ISBN 978-5-534-
09603-3. — TeKCT : aMeKTPoHHbIA // IBC KOpaiT [caitT]. —
URL: https://urait.ru/bcode/433339

2. KavmHer, B. A OpraHudeckas xummsi B 2 4. Yactb 1
[rekTpoHHBLIA pecypc]: yuebHuK st CIo/ B.A. KammHekul -
2-e w3, venp. naon. - Mocksa: Viaatenscteo FQpaiT, 2018.
- 287 c. - Pexum gocTyra:
https://urait.ruviewer/organicheskaYa-himiYa-v-2-ch-chast-1-
421069#page/1 - 3arn. ¢ 3KpaHa.

3. CysopoB, A B. O6LLSA 1 HeopraHM4ecKast XMMVsi B 2 T.
Tom 1 [SreKTpoHHbIA pecypc]: yuebHuK and CIoO/ AB.
Cyeopos, AB. H/konbckuii - 6-e 13, venp. naon. - Mocksa:
VBrarensctBo HOpaitt, 2018. - 343 c. - Pexwim gocTyna:
https://urait.ru/viewer/obschaYa-i-neorganicheskaYa-himiYa-v-
2-t-tom-1-430968 - 3arn. ¢ 3KpaHa.

4. Cysopos, A B. O6LLpA 1 HeOpraHM4ecKast XVMVsi B 2 T.
Tom 2. [SreKTpoHHbI pecypc]: yuebHuk s CIO/ AB.
Cyeopos, AB. H/konbckuii - 6-e 13, vienp. naon. - Mocksa:
VBaarensctBo HOpaiit, 2018. - 315 c. - Pexum goctyna:
https://urait.ru/viener/obschaYa-i-neorganicheskaYa-himi Ya-v-
2-t-tom-2-421330#page/1 - 3arn. ¢ aKpaHa.

[JIOHONHWTENbHbIE UCTOUYHWKM:

1 Bwwrayk, O A Brororus [reKTpoHHbIA pecypc:
y4ebHO-MeToamueckoe nocobre / O. A Bunbrayk ; MITY. -
MarHuroropek : MIFTY, 2018. - 1 371eKTpoH. orT. amck (CD-
R). - Pexum goctyna:

https://magtu.informsystema. ru/uploader/fileUpload?name=S14
4. pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MBAKPOOOLEKT.

2. KawHckuid, B. A OpraHnyeckast XMMUSE: TECTOBbE
33[iaHs, 33024, BOMPOCh! [EKTPOHHLIA pecypc]: y4ebHoe
nocobve s CroY B.A. KaMyHCKWiA- 2-e 13, 1enp. v aon. -
Mocksa: VBaarensctso HOpaiit, 2018. - 28 ¢. - Pexm
Joctyna: https:/uralt.ruMewer/organicheskaYa-himiYa-
testovYe-zadani Ya-zadachi-voprosY-415251#page/1 - 3arn. ¢

3

3. 3asu, P. I. brionorvist 41 KOemKeii.
O6LLe0OpasoBaTe/bHas NoAroToBKa [ TEKCT]: yuebHoe nocobve
oA Cro/ PI. 3asy, B.3. BytBanoBckui. - PocToB-Ha-[IoHy :
PeHnke, 2017. - 317 ¢. :un, cx. - (CpenHee
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https://www.7-zip.org/
https://www.7-zip.org/
https://urait.ru/bcode/433339
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069%23page/1
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069%23page/1
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-430968
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-430968
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-421330%23page/1
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-421330%23page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true

npodpeccroHaribHoe 00pasoBaHe). - 1SBN 978-5-222-273354-
8

4. Tletposckas, H A Xvmmst [SreKTpoHHbIA pecypc]
npakmikyMm [ga IO / H. A Tetpoeckas ; MITTY. -
Marnutoropek : MITTY, 2017. - 1 3neKTpoH. orT. auck (CD-
ROM). - Pexxm goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/5123 .pdf&view=true. -
MBAKPOOGLEKT.

5 CaeHko, O E Xumms . YUeOHUK 151 KOJVIRMKEN.
O6LLp06pasoBaTesbHas NMogroToBka [TekeT] :y4HebHUK oA
CIoO / O, E CaeHko. - PocTtos-Ha-[oHy : deHuke, 2018. - 283
c. - ISBN 978-5-222-29752-0
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https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true

