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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouas mporpamma  ydeOHOUW  guciuruimHbl  «EcTecTBO3HaHWE»  SIBISIETCST  YacCThIO
obpazoBarenbHoii mporpammbl CIIO — mporpamMmbl MOATOTOBKH CIELUAIHCTOB CPETHEr0 3BeHA IO
CHEeLUaIbHOCTH cpenHero npodeCcCHOHATBHOTO oOpa3oBaHus TEeXHOJIOTH4eCKOoronpoduis
npoheCCHOHATLHOTO 00pa3OBaHUs

Pabouas mporpamMma coctapiieHa JIsi OYHOU (HOPMBI OOyIEHUSI.

1.2 MecTO0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CpPeIHEro
3BeHA

YueOHast aucuuruinHa «ECTeCTBO3HAHME» OTHOCHTCS K 00Imeo0pa3oBaTeNbHOMY — 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 aucrmIuivHbl «EcTecTBO3HAHUE» MMEET MEXIPEAMETHYIO CBSI3b C
o0mmeodOpa3oBaTeNbHBIMU YUeOHBIMU AUCHUTUTMHAMH Pu3nka, AcTpoHOMus, MaTeMaTuka.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHYAIOLIMMHUCS MPH OCBOSHMH 0011e00pa30BaTenbHON yueOHOH
mucuuruinHel  «EcTecTBO3HaHME», YrayONsSIOTCS M PACIIMPSIOTCS B MpoLecce HM3Y4YeHHs Y4eOHBIX
OUCLUUIUIMH TPOTPaMMbl  MMOATOTOBKH CHELHUAINCTOB CPENHEr0 3BEHAa E€CTeCTBEHHOHAYYHOTO U
obmenpodecCHOHATBHOTO IUKIIOB.

1.3 Ilnanupyemble pe3yJabTaThbl 0CBOCHUS] AMCUUIJIMHBI:
OcBoeHue conmep:kaHus y4eOHOW MUCHUIUIMHBI «ECTeCTBO3HAaHME» O0ECIeuMBAET NOCTIIKEHUE
00y4arOIUMHUCS CIENYIOINX Pe3yJabTATOB:

JINYHOCTHBIE Pe3yJIbTATHI

c(hOPMHUPOBAHHOCTh OCHOB CAMOPA3BHTHS H CAMOBOCITUTAHHS B COOTBETCTBHH € OOIICYCTIOBCUCCKUMHI
JIP5 LCHHOCTSMH M HACATAMH IPAKIAHCKOTO OOIIECTBA, TOTOBHOCTh U CIIOCOOHOCTD K CAMOCTOSTSIIBHOM,
TBOPYECKOM M OTBETCTBEHHOMU JEATEIBHOCTH,

TOTOBHOCTh M CLIOCOOHOCTB K 00pa30BaHUIO, B TOM YHCIEC caMO00Pa30BaHUIO, HA MPOTHKCHUN BCCH
JIP9 JKU3HU, CO3HATEIPHOS OTHOUICHHE K HEIPSPHIBHOMY OOPA30BAHHUIO KAK YCIOBHIO YCICIIHOM
poh)eCCHOHATPHON U OOIICCTBCHHOH CATCIbHOCTH,

c(hOPMHUPOBAHHOCTh HKOJIOTHYCCKOTO MBILIUICHHUS, HOHUMAHHS BIHSHUS COLIHATBHO-OKOHOMHYCCKHX
JIP14 | mpoueccoB Ha COCTOSHUE MPUPOAHOU H COLIMATBHOM CPEABI; MPHOOPETCHHE OIBITA SKOJIOTO-
HANpaBJICHHOH AEITEIbHOCTH,

MeTtanpegMeTHble pe3yIbTaThl

TOTOBHOCTH M CIOCOOHOCTD K  CaMOCTOSITEbHON — HMH(OPMAI[HOHHO-TO3HABATEIbHOM
NesITeJIbHOCTH, BJiaJicHHE HABbIKAMU IMOJNyYeHHsT HeOOXOAMMOH MH(pOpPMAIMK U3 CIOBapei
MP4 | pa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHbIX HCTOYHUKAX HH(POpMAIIUH,
KPUTUYECKH OLEHUBATb M HHTEPIPETUPOBATH MHPOPMAIIHMIO, TOJIyYAEMYI M3 Pa3IMIHBIX
HUCTOYHHKOB,

YMEHHE HCIOJIB30BaTh CPENCTBA MH(POPMAIIMOHHBIX W KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA
(manee - KT) B pelieHrM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AIMOHHBIX 33a7a4 C
coOmonenneM  TpeOOBaHWIA  3PrOHOMHUKHM,  TEXHUKM  OE30MaCHOCTH,  TUTHEHBI,
pecypcocOepeskeHusi, MPaBOBbIX U ATHYECKUX HOPM, HOPM MH(POPMAITMOHHON 0€30MaCHOCTH,

MP3

ITpeaMeTHBIE pe3yNbTATHI

c(OPMUPOBAHHOCTh TPEACTABICHUH O POJM M MeCTe OHOJIOTMHM B COBPEMEHHOW HAy4YHOU
I1P1 KapTHHE MUpPA, TOHUMaHUE POJii OMOJIOTHH B (OPMUPOBAHUU KPYro3opa v PyHKIHOHATBHON
I'PaMOTHOCTU YCJIOBCKA OJIA PCLICHUS MPAKTHYCCKUX 3a0a4,
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I1P2

BJIQICHUE OCHOBOIOJIATAOIINMHU MOHATUSMU U NPEACTABICHUSMU O KMBOM NIPHUPOAE, €€
YPOBHEBOH OpraHM3alliM W SBOJIOLHM, YyBEPEHHOE IIOJNb30BAHHE OHOJOTHYECKON
TEPMUHOJIOTHEN U CUMBOJIMKOM;

I1P3

BJIAACHUEC OCHOBHBIMU METOAAMHU HAYUYHOI'O MO3HAHUS, UCIIOJIB3YEMBIMU TPU OHOJIOrMYECKHAX
HUCCICOOBAHUAX JKHUBBIX OOBEKTOB U HKOCHUCTEM: OMHUCAHUE, HUSMEPCHUEC, TIPOBCACHUC
Ha6HIOI[eHPII>'I; BBIABJICHUC U OLICHKA aHTPONOTCHHBIX N3MEeHEeHNH B MpUpPoac,

I1P4

c(OPMUPOBAHHOCTh YMEHHI OOBSICHSITh Pe3yJbTaThl OWOJIOTMYECKUX JKCIEPUMEHTOB,
pelaTh 3JIeMEHTapHbIe OMOJOTHUECKUE 3a/1a4Y,;

I1P5

c(OPMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMH 110 OTHOLIEHHIO K OUOIOrHYeCKON WHPOpMALIIH,
MOJTy4aeMOM M3 PA3HBIX MCTOYHHKOB, K IIOOANBHBIM 3KOJIOTHUYECKUM MPOOJeMaM U MyTSIM
WX PEIIeHUs.

I1P6

c(OPMUPOBAHHOCTh MPENCTABJICHUI O MECT€ XMMHH B COBPEMEHHOW HAy4HOH KapTUHE
MUpa;, TOHMMaHHE POIH XUMHH B (HOPMHPOBAHHM Kpyro3opa © (PyHKIHOHATBHON
IPaMOTHOCTH Y€JIOBEKA JJIsl PELIECHUs MPAKTHUECKUX 3a/1ay,

I1P7

BJIQJICHUE OCHOBOMNOJATAIOIIUMH XUMUYECKUMU MOHSATUSAMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;, YBEPEHHOE MOJIB30BAHNE XUMUYECKONH TEPMHUHOJIOTHEN U CUMBOJIMKOM,

ITP8

BJIAACHUEC OCHOBHBIMU ME€TOAAMHU HAYYHOro TIIO3HAHUA, HCIOJB3YEMBIMH B XHMUHU!
HaOJMIONIEHUE, OIMMCAaHHWE, W3MEPEHUE, SKCIEPHUMEHT, yMeHue oOpabaTbiBaTh, OOBSICHATH
pe3yapTaThl MPOBCACHHBIX OIIBITOB W [A€JaTb BbIBOAbI, T'OTOBHOCTH U CIIOCOOHOCTD
NMPUMEHATH METOABI NO3HAHUA NNPH PCIICHUHN MPAKTHYCCKUX 3a0a1,

I1P9

c(OPMHPOBAHHOCTh YMEHUs [aBaTh KOJUYECTBEHHBIE OLIEHKH M IMPOBOJUTH PACUEThl IO
XUMHYECKIM (OpMyJIaM U YPaBHEHHSIM,

I1P10

BJIAJCHUEC MPaBUJIAMU TCXHUKN 0e30MmacHOCTH MPpU UCMOJIb3OBAHUHU XUMHUYCCKUX BCIICCTB,

I1P11

c(OPMUPOBAHHOCTh COOCTBEHHOW TO3WIIMHM TIO OTHOIIEHUI) K XHUMHYECKOW WH(pOpPMAIUH,
MOJy4a€MOM U3 Pa3HbIX HCTOYHUKOB,




2 CTPYKTYPA U COAEPKAHUE YUEBHOU JACHUILTAHBI

2.1 TemaTH4yecKHu# LJIaH

Yu4eOnast Harpy3ka
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JIPS, JIP9, /IP14;
MP4, MP5;
Pasnen 1 buonorus 34 22 6 6 1IP1, IIP2, I1P3,
ITP4, IIP5
Beenenue 5 5 JIP5, MP4,
Tema 1.1 XumMunueckasi opranusanst KJI€TKU IIP1, 1IP2, 11P3
Tema 1.2 OOMeH BeIecTB U MpeBparlieHne 3 1 5 JIP5, MP4, IIP1,
SHEPTUU B KIIETKE 1IP2, IIP3, IIP4,
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, JIPY, MP4,
Tema 1.5 OHTOreHes 4 2 2 MP3, IIP1, ITP2,
1IP3
JIP5, JIPY, MP4
Tema 1.6 3akoHOM ’ ’ ’
emMa 1.6 3aKOHOMEPHOCTH HACJIEIOBAHMS 4 5 5 [P1 11P2 TIP3
MPU3HAKOB 1IP4
JIP5, JIPY, 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 1Pl 1IP2, 11P3
JIP5, JIPY, MP4
Tema 1.9 Teopus . ’ g ‘
eMa eopus 3BoOOLMU. JABHKyue 5 ) MPs. TIPL 1IP2,
CHJIBI U IPUYUHBI SBOJIFOLIUH 11P3, [1P4
JIPS, JIPY, MP4
Tema 1.10 Mukposs ’ ’ ’
oMa POIBOJIOLIA H 4 2 2 MPS5, IIP1, ITP2,
MaKpO3BOJIOLIHS. 11P3, [1P4
JIPS, JIPY, MP4
Tema 1.111Ipoucxox . ’ ‘ ‘
UIe a POUCXOKACHHE YEJIOBEKA ) 5 MP3. 1IP1. 1IP2
€JIOBE€YECKHE Pachl. 11P3, IIP4
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. buonuka 2 2 7Pl 1IP2, 11P3,
1IP4, IIP5




Pasgen 2 O6uias 1 HeopraHu4yeckas
XUmMuns

BeegeHue

Tema 2.1 OCHOBHbIE MOHATUSA U 3aKOHbI
XUMUU

Tema 2.2. NMepnognyecKnii 3aKoH 1
nepunognyeckasa cuctema .N.MeHpeneesa.
CTpoeHune atoma

Tema 2.3.CTpoeHue BellecTBa. XUMMYECKas
CBA3b.

Tema 2.4Bopa. PactBopbil.
QNeKTpoNuTnYecKas guccounanmns

Tema 2.5 Knaccngpmkaumna HeopraHM4ecKmnx
COeIMHEHWIA N UX CBOMCTBA

Tema 2.6 XnMunyeckme peakuum

Tema 2.7MeTansibl U HEMeTa/ /bl

Pasgen 3 OpraHnyeckaa xumuns

Tema 3.1 OCHOBHbIE MOHATUS OpraHM4YecKom
XUMUN N TEOPUSA CTPOEHUS OpraHUYecKmx
COeINHEHNIA

Tema 3.2 ¥rneBofopoAbl U NX NPUPOSHbIe
NUCTOYHUKMU

Tema 3.3 Kucnopojcogepxawme
OpraHMyYyecKue BellecTBa

Tema 3.4 AsoTcogeprkallime opraHmyeckue
coeiuHeHMA. TMonnmepsl.
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NP5, NP14, MP4,
MP5, T1P6, MP7,
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NP9, TIP14, MP4,
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NP5, NP9, MP4,
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NP5, NP9, MP4,
MP5, T1P6, MP7,
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P9, NP10, MP11
NP5, NP9, NP14,
MP4,
MP5, TP6, MMP7,
P8,
MPY, MpP10, NP11
NP5, P9, NP14,
MP4,MP5, rP6,
MP7, MpP8,MnP9,
MP10, NMP11
NP5, P9, NP14,
MP4,I1P6, MP7,
MPs,nP9, MP10,
MnpP11
NP5, P9, NP14,
MP4,MP5, MP7,
MP8,MpPoY, MP10,
MnpP11
NP5, NP9, /P14,
MP4,MP5, IPs,
MnP7, MP8,rnp9,
MP10, NMpP11



2.2 ConepxaHue y4eOHOI TUCHUILTHHBI

BBEAEHUE

BxonHoit koHTposb. MHCTpyKTUBHBIA 0030p conmepkaHusl y4eOHOH AMCUUIUIMHBI M 3HAKOMCTBO
00y4aroInXCst ¢ OCHOBHBIMH YCJIOBUSIMU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.

Buab1 yueOHoi#l 1eATeIbHOCTH

YMeHne NMOCTAaHOBKH LENeH ACITENBbHOCTH, NJIAHUPOBAHUS COOCTBEHHOW NEATEIBHOCTH IS
JOCTH)KEHUSI TIOCTABIEHHBIX WeNeH, NPEeIBUIACHUS BO3MOXHBIX PE3YJbTAaTOB JTHUX IEHCTBUH,
OpraHW3aIuy CAaMOKOHTPOJIS W OLEHKH MOJTyYE€HHBIX PE3YJIBTATOB.

O3HakomyieHHEe ¢ OHOJOrMYeCKMMHM CHUCTEMaMH pAa3HOrO YpPOBHS: KIIETKOW, OpPTraHHU3MOM,
MOMYJISIIKEH, 3KocucTeMoi, ouocdepoit. Onpenenenue poiau OHOJOTHH B (POPMHUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPa M MPAaKTHYECKOH nesATenpHOCTH Jroaeh. OOydeHne coOIoaeHHIo
MPaBUJI MOBEACHUS] B TpUpojae, Oepe:KHOMY OTHOIICHHIO K OWoNormdeckuM oObekTam (pacTeHUsM |
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.
Ponb kneTo4HOW TEOPHUM B CTAHOBJIEHUU COBPEMEHHON €CTECTBEHHOHAyYHON KapTUHBI MHpA.
XHUMHYECKUN COCTaB KJIETKU. POJb HEOPraHMYECKUX W OPraHMYECKUX BELIECTB B KJIETKE U OpPTaHHU3MeE
YeJOBeKa.

Buab! yueOHoi#l 1eATeIbHOCTH

YMeHHe TpPOBOAHNTH CPABHEHHE XUMHYECKOW OpraHU3allMM JKUBBIX M HEKUBBIX OOBEKTOB.
IlonyueHne npeacTaBieHus: O POIM OPTAHUYECKUX U HEOPTAHUYECKUX BELECTB B KJIETKE.

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 pynkumm xpomocoMm. JIHK — HOcuTeNnb HacnencTBeHHOH wHpoOpManuu. Permkarus
JHK. I'en. I'enetndeckwii kon. buocunTes Genka.

Buab! yueOHoi#l 1eATeIbHOCTH

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

Tema 1.3 CTpoenne n pyHKIHH KJIeTKH
Coaep:xkanue yueOHOro marepuaja no reme: [Ipokapuornieckue u 3yKapuOTUYECKHUE KIICTKH.

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

Buab1 yueOHoi#l 1eATeIbHOCTH

N3yueHne cTpoeHHsI KIETOK SYKapHUOT, CTPOSHUS U MHOTOOOPa3usl KJIETOK PACTEHHI U JKUBOTHBIX C
MOMOIIBID MHUKpompenapatoB. HabnmroneHne KIeTOK pacTeHWH W JKUBOTHBIX TOJT MHKPOCKOMOM Ha
rOTOBBIX MHKpOIIpEnaparax, ux omucaHue. lIpuroToBieHHe U OMHUCAHUE MHUKPOMNPENAPATOB KJIETOK
pacteHuii. CpaBHEHHE CTPOCHHS KJIETOK PACTEHHUI M JKUBOTHBIX 11O TOTOBBIM MHUKPOTIPEIIapaTaM.

Tema 1.4 ®@opmbl pa3MHOKeHUs1 OPraHu3MoB. /lesieHne Ki1eTox
Copepxxanue yueOHOro marepuaja mo teme: OpraHusMm — enmHOe Lenoe. MHoroobpasue
opraHu3MoB. Pa3sMHOXeHHEe — Ba)kHEHIIee CBOWCTBO JKMBBIX oOpraHm3MoB. IlomoBoe u Oecmonoe
pa3MHOkeHue. MuTto3. Meiio3. O0pa3oBaHMe MOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHUE.
Buab1 yueOHoi#l 1eATeIbHOCTH
OBnaneHye 3HAHUSAMHU O Pa3MHOXKEHUM KaK O BaXKHEHIeM CBOMCTBE KUBBIX OPraHHU3MOB. 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-
(1)YHKLII/IOHaJ'IbHa$I C€AMHNIA BCEX KUBBIX OPraHU3MOB.

Tema 1.5 OnTorenes

Copepxanue yuyeOHOro marepuana mno Teme: MHauBunyanbHOe pas3BUTHE OpraHu3zMa
(onTorenes). IlpuymHBl HapyUIeHWH pa3BUTHS OPraHU3MOB. WHOMBHIyaTbHOE PAa3BUTHE YEJIOBEKA.
PenponyktuBHoe 3m0poBbe. IlocnencTBust BIUSHUSA AJKOroJis, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apOJbIla YeJIOBEKa.

Buab1 yueOHoi#1 1eATEIbHOCTH
O3HakoOMIIEHHE C OCHOBHBIMU CTUsIMH OHTOT€HE3a Ha IPUMEPE Pa3BUTHS ITO3BOHOYHBIX KHBOTHBIX.
YMeHHne XapakTepru30BaTh CTAIUH MOCTIMOPHOHAIBHOTO Pa3BUTHS HAa MPUMEPE YEIIOBEKA.
O3HakoMIIeHHE C TPUYMHAMH HapyIIEHUH B Pa3BUTHH OPTaHU3MOB.

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

Tema 1.6 3aKoHOMepHOCTH HAC/IEAOBAHHS NPU3HAKOB

Coaepxanue ydeOHOro marepuaja mno Teme: [‘eHeTnka — Hayka O 3aKOHOMEPHOCTSIX
HaCJIEZICTBEHHOCTH U U3MEHUYHNBOCTH OpraHu3MoB. I'. MeHenb — OCHOBOMOJIOKHUK ME€HETHKH.
I'enernueckass TEpPMHUHOJNOTMSI M CHUMBOJIMKA. 3aKOHbl TE€HETHUKM, YyCTaHOBIeHHble I. MeHnzaenem.
Monorubpuaaoe # AUTHOPUIHOE CKpEIMUBaHHE. XPOMOCOMHAsT 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, YycTaHOBJeHHble I. Mennenem. YMeHue peliaTh TIeHETHUECKHE 3aJadd Ha
MOHOTUOPUIHOE U TUTHOPHIHOE CKPEIINBAHNE.

Tema 1.7 3akoHOMepHOCTH H3MEHYHBOCTH

Coaep:kaHue yueOHOro MarepuaJa no reme: 3aKOHOMEPHOCTU M3MeHUNBOCTU. Hacnencreennas
WM TEHOTHITMYECKAss HM3MEHYMBOCTh. MOAN(PUKALMOHHAS, WA HEHACIEACTBEHHAs] W3MEHYHBOCTb.
I'enernka wuenoseka. ['eHeTmka u wMenuumHa. MaTepuanbHblE OCHOBBI HACIEACTBEHHOCTH H
W3MEHYHUBOCTH. | '€HeTHKa U 3BONIFOLIMOHHAS TEOpUs. | €HeTHKa 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
BJIMSIHUSI JIKOTOJIU3MA, HAPKOMAaHHUH, KYPEHUs Ha HACJIEICTBEHHOCTh Ha BHUAEOMaTepuaie. AHann3
(hbEeHOTHIMHYECKON M3MEHYMBOCTH. BBIIBIEHHE MyTareHOB B OKPYXKAIOIIECH Cpele M KOCBEHHAas OLEHKa
BO3MOJKHOTO UX BJIMSIHUSI HA OPTaHU3M.

Tema 1.8 OcHoBBI celeKHsI pACTeHHIl, JKHBOTHBIX H MUKPOOPIraHH3MOB

Coaepxanue yuyeOHOro mMartepuaja mo teme: I'eHeTnka — TeopeTHuUecKas OCHOBA CEJIEKLIUU.
OpoManiHMBaHUE >KUBOTHBIX U BbIpAlllMBaHHE KyJbTYPHBIX PAacT€HUN — HadaJbHbIE STalbl CEJIEKLIUU.
Yuenue H.U. BaBuiosa o neHTpax MHOrooOpasust U MPOUCXOXKACHUS KyJIbTYpHBIX pacTeHui. OCHOBHBIE
METONBI CENIEKIUU: THOpUAM3AlMs M HCKYCCTBEHHBIH OTOOp. OCHOBHBIE IOOCTH)KEHHUS COBPEMEHHOMN
CEJIeKLUH KyJbTYPHBIX PACTEHHUH, NOMAUIHUX >XHUBOTHBIX W MHKPOOPraHU3MOB. buorexnonorus, ee
IOCTIDKEHUS M TIEPCIIEKTUBBI PA3BUTHS. DTHUECKUE aCTIEKThI HEKOTOPBIX AOCTIKEHHH 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 HAXOXKISHHS HA KapTe LEHTPOB MHOTO00pa3Hst M MPOUCXOXKICHHS
KyJIbTYPHBIX pPAaCTE€HUN W NOMAINHUX XUBOTHBIX, OTKpbITEIX H. M. BaBunoseim. M3yuenue meTonos



rHOpUAN3AlMA U HMCKYCCTBEHHOro OTOOpa. YMeHHe pa3dmparbcs B 3TUYECKHX AaCMEKTax HEKOTOPBIX
OOCTIDKEHUH B OMOTEXHOJIOTHH: KJIOHHPOBAHUH JKHUBOTHBIX M TpoOJeMax KIJIOHUPOBAHHS UEIOBEKA.
O3HakOMJIeHHE C OCHOBHBIMHM JOCTIKEHUSIMH COBPEMEHHON CeNeKLIMU KyJbTYPHBIX pPacTEHUM,
JOMAIIHUX >KUBOTHBIX U MUKPOOPTaHU3MOB.

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

Coaepxanue y4yeOHOro mMartepuaja mno Tteme: ['umnoresnl mpoucxoxaeHus xusHu. Hcropus
SBOJIIOLMOHHBIX waed. 3Hadenue pabor K.JIunnes, yuenumss JK.b.Jlamapka, 3BOJIOIMOHHON TeOpUHU
U MapeuHa. Ponb »BOMOLMOHHONW Teopuu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpa. JBWKyIIWe CHJIBI M TPUYMHBI 3BOJIOIHMH, UX BIUSHHE HAa TEHO(OHI MOMYJISILHH.
MHoroobpasue Mupa Ha 3emyie U ero OpraHu3aLis.

Buab1 yueOHoi#l 1eATEIbHOCTH
AHanmM3 W OLEHKa pas3IUYHBbIX THUIOTE3 NPOUCXOXKAEHUs >ku3HU. [lonmydeHue mnpencraBieHus o0
YCIIO)KHEHHMH JKHBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCe SBOTIOLUHU. Y MEHHUE HKCIIepUMEHTANbHBIM ITyTeM
BBIABJIATh AJANTHUBHBIE OCOOEHHOCTH OPraHW3MOB, UX OTHOCHTENbHBIA xapaktep. O3HaAKOMIICHHE C
HEKOTOPBIMU MPEACTABUTEISIMU PEAKUX W HMCYE3AKIIUX BUAOB pacTeHUN U kUBOTHBIX. IIpoBenenue
omucaHust ocol0eil ogHOro BuAaa 1O  MOPQOJOTHUECKOMY  KPHUTEPHIO TIPH  BBINOJHEHUHU
naboparopHoipaboTel. BeIsBICHNE UepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Pa3HbIM cpenaM OOUTaHUs
(BOOHOM, HA3€MHO-BO3AYIIHOM, TOYBEHHOM).

Tema 1.10 MuKpO03BOIIOLIHSA U MAKPOIBOJIIOLUA

Coaepxanue ydeOHoro marepuana mno teme: Mukpossomouus. Ilonmymsuust - CTpykTypHas
eIWHWIA BUAA, €AWHWIA »HBOMOUMU. Bupg, ero kpurepuu. BumooOpazoBanme. Maxpo3BOIOIIMS.
buonorudeckuit mporpecc, perpecc. HampaBiaeHuss >BONIONHMH. HIMOANANTALNH, apOMOP(O3HI,
nereHepanus. JlokasaTenbCTBa 3BOJIOLNU.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakOMJIEeHHE C KOHIENIWeW BUAA, €€ KPUTEPHsIMH, MoadOp NPUMEPOB TOTrO, YTO MOMYJISIUS —
CTPYKTypHasi €auHULA BUAa W 3BOJOUNH. O3HAKOMJIEHUE C ABIKYIIMMHCS CHUJIAMH 3BOJIOLUUU €€
J0Ka3aTeNbCTBAMU. Y CBOEHHE TOrO, YTO OCHOBHBIMM HAIPaBJIEHUSMH 3BOJIOLMOHHOIO Iporpecca
SIBJISIFOTCSI OMOJIOTMYECKUH TIPOTrpecc U OMOJIOTUYECKUI perpecc.

Tema 1.11 IIpoucxoxaenue yesoBeka. Yesoseueckne pacel

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

Buab1 yueOHoi#l 1eATEIbHOCTH

AHanu3 U OLleHKa pa3JMYHBbIX T'MIIOTE3 O MPOUCXOXKIEHUHU ueJioBeka. Pa3BuTHe yMeHMsI CTPOUTHb
IOKa3aTeIbHYI0 0a3y 10 CPAaBHUTEIbHON XapaKTEPUCTUKE YEJIOBEKa U IPUMATOB, JOKA3bIBask UX POICTBO.
BrisiBieHHEe 5TanoB B5BOJMIOLMM YEJIOBEKA. YMEHHME [OKAa3blBaTb PABEHCTBO YEJIOBEUECKHUX pac Ha
OCHOBAHUHU MX POACTBA U €IMHCTBA MPOUCXOXXAEHUA. Pa3BUTHE TONEPAHTHOCTH, KPUTHKA PAaCU3Ma BO
BCEX €rO MPOSIBICHUSAX.

Tema 1.12 IlonsiTue o 6uocdepe. Ixkoaornueckne pakTopbl

Coaepxranue yueoHOro marepuana no reme: buochepa — rmobanpHas skocucrema. Yuenne B.
U. Bepnanckoro o Owmocdepe. Pomp xuBbIX OpranusmMoB B Ouocdepe. buomacca. Kpyrosopor
BAXHEHIINX OHMOTeHHBIX 3JIEMEHTOB (Ha MpHUMeEpe yriepona, a3ora W 1p.) B Omocdepe. Dxomoruss —
HayKa O B3aMMOOTHOIICHHSX OPTaHU3MOB MEXIy COOOM W OKpY’KaroLled cpemoil. DKomoruueckue
(bakTOpbl, X 3HaUYEHUE B XKuU3HU opraHu3MoB. Hoocdepa. [IpaBuna nmoBeneHus Jr0Aei B OKpyKaroIen
npuponHoii cpene. bepexxHoe oTHomeHue k OuonorndeckuM oObekTaM (PaCTEHUSIM U KUBOTHBIM U UX
coofrmrecTBaM) U UX OXpaHa.

Buab1 yueOHoi# 1eATEIbHOCTH
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Osnakomyienne ¢ yuenneM B.M.Bepnanckoro o Ouocdepe xak o rimodanpHON 3kocucTeMe. Hamudue
NpPEeCTaBJIEHUs O CXEME DKOCHCTEMbI Ha mpumepe Ouochepbl, KPyroBOPOTE BEIIECTB U IMPEBpAIlEHHH
sHepruu B buocdepe.

YMeHHe TOKa3bIBaTh POJIb KUBBIX OPraHU3MOB B OHoOC(hepe Ha KOHKPETHBIX PUMepax.

HzydeHune 5K0JI0rndecknx (pakToOpOB U UX BIMSHHUS HA OPTaHU3MBL

Tema 1.13 IxosiorHYeCKHE CHCTEMbBI

Coaepxanue y4ye0OHOro maTepuajia IO TeMme: BHIOBas U IPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. [IuineBble CBsA3M, KPyroBOPOT BELIECTB U MpeBpallleHue 3Hepruu B skocucreMax.lIpudnnsl
yCTOMUMBOCTU U CMeHbI dKocucTeM. Cykueccuu. MCKycCTBEHHBIE COOOINECTBA — arpO3KOCHUCTEMBI H
ypboskocucTeMbl. MEXKBUIOBBIE B3aUMOOTHOIIEHUS B 3KOCHUCTEME. KOHKYPEHLHs, CHMOHO3,
XHUIIHUYECTBO, Napa3suTU3M

Buab1 yueOHoi#l 1eATEIbHOCTH
3HAKOMCTBO C JKOJIOTUYECKUMHU CHUCTEMaMH, UX BHAOBOH U MPOCTPAHCTBEHHON CTPYKTypamu. Y MeHUe
OOBSICHATb IPUYHUHBI yCTOMYUBOCTH M CMEHBI SKOCHCTEM.
O3HakoMIIeHHE C MEXBHIOBBIMH B3aUMOOTHOLICHUSMH B 3KOCHUCTEME. KOHKYPEHLHEH, CHMOHO30M,
XHUIIHUYECTBOM, NMapa3suTU3MOM.
YMeHHe CTPOUTH SIPYCHOCTb PACTUTENBHOTO COOOIIECTBa, MUIIEBbIE LENH U CETH B OMOIIEHO3€e, a TaKXKe
SKOJIOTHYECKHE MUPAMUIBL.
3HaHWE  OTJIMYUTENIbHBIX MPU3HAKOB  HCKYCCTBEHHBIX  COOOINECTB —  arpo3KOCHUCTEMBI U
ypOO3KOCHCTEMBI.
Omnncanne aHTPONOTeHHBIX H3MEHEHHUI B €CTECTBEHHBIX MPUPOIHBIX JaHAmAaPTaX CBOSH MECTHOCTH.
CpaBHHTENIBHOE OIMMCAHWE ONHOW M3 €CTECTBEHHBIX MPUPOAHBIX CHUCTEM (HAmpUMep, Jieca) U KaKoH-
HUOYIb arpO3KOCUCTEMBI (HAIPUMEp, MIIEHHYHOTO TOJIS).
CocraBieHue cxeM Iepeauyd BELIECTB M JHEPTrUU MO LEMsM MUTAaHUS B NPUPOJHOM 3KOCUCTEME U
arpoLeHo3e.

Tema 1.14buocdepa u yesoBex. buonuka

Copep:kanue y4ueOHOro marepuasna mo teme: buochepa m yenoBek. buonmka xak OmHO U3
HampaBJieHUl Ouwoymormu u  kubepHeTuku. PaccMorpenue OuoHmMKONW —ocoOeHHOCTel  Mopdo-
(U3NONOrHUECKO OPraHU3aLNH KUBBIX OPTaHU3MOB U UX HUCIOJb30BAHUS IIJIsl CO3/IAHUSI COBEPIICHHBIX
TEXHUYECKUX CHCTeM M YCTPONCTB IO aHAJNOTMU C JKUBBIMH cucTeMaMu. [IpuHLUMOBI U MpUMepHI
UCTIOJIB30BAHUSI B XO3SIMCTBEHHOH NEATENbHOCTH JHoAeH MOP(OQPYHKIIMOHAIBHBIX YepT OpPraHU3aLUN
PacTeHUN U KUBOTHBIX.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakoMIleHHE C TpHUMEpaMH HCIOJb30BAaHUS B XO3SICTBEHHOH JESTEIbHOCTH JroAeH Mopdo-
(YHKIMOHAIBHBIX YEPT OPTaHU3aALNHN PACTEHUH U )KUBOTHBIX MPU CO3AaHUU COBEPIIEHHBIX TEXHUYECKUX
CHCTEM U YCTPOHCTB IO aHAJOTHUHU C KUBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyOYaThIMU CTPYKTYpPaMH B
JKUBOHM TNPUpPOAE U TEXHUKE, a’pOJMHAMUYECKUMH M THAPOJUHAMUYECKHUMM yCTPOMCTBAMU B KUBOU
IIPUPOJIE U TEXHUKE. Y MEHHE CTPOUThL MOJENHU CKJIAA4aTON CTPYKTYPbI, UCIIOJIb3yEMbIE B CTPOUTEIILCTBE.

Pa3zgen 2 OBIIIAA U HEOPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBbIE IOHATHS U 3AKOHbI XHMHH

Conep:xkanue y4eOHOro marepuana mo Tteme: Bemectso. Atom. Monekyna. XuMHUYECKUA
sneMeHT. Ajorponusi. [IpocTeie u cnokHbie BemecTBa. KadecTBEHHBIN M KOJUYECTBEHHBIN COCTaB
BelIeCTB. XUMHU4YECKHe 3Haku u (popmysbl. OTHOCHUTENbHBIE ATOMHAasT W MOJICKYJISIPHAs MAacCChL
KonuuecTso BemecTna.

OcHoBHBle 3akOHbl XMMHUHU. C(CTexuoMmeTpusi. 3aKOH COXpaHEHHMs MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHON CTPYKTYPBhL. 3aKOH ABOTaJpo U CIEACTBUS 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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YMeHHne naBaTh OIpenesieHHe U ONEepUPOBATh CIEAYIOIIUMHU XUMHUYECKUMM MOHATHUAMU. BELIECTBO,
XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKyJd, OTHOCUTENbHBIE aTOMHAasi W MOJEKYJsipHas MacChl, HOH,
AJUIOTPOIHNSL, U30TOMBl, XUMHUYECKAs] CBSI3b, JJIEKTPOOTPULIATEIbHOCTD, BAJIECHTHOCTD, CTENEHb OKUCIICHMUS,
MOJIb, MOJISIPHAas Macca, MOJIIPHBIE OO0BEM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHusl. POpMyJIHpPOBAaHUE 3aKOHOB COXPAHEHMsI MACChl BEINECTB M MOCTOSHCTBA
COCTaBa BEILIECTB. YCTAHOBKA NPUYMHHO-CIEACTBEHHON CBSI3U MEXIY COAEP’KAHHEM 3THX 3aKOHOB M
HAIMCAaHUEM XUMUYECKIX (POpPMYJT 1 ypaBHEHHI.

Ucnonp3zoBanne B yueOHON U MPoheCCHOHANBHON AEATENbHOCTH XMIMUYECKUX TEPMUHOB U CHUMBOJIHKH.
HaspaHne M3y4€HHBIX BELIECTB IO TPUBUAIBHOM MM MEXAYHApPOJHOH HOMEHKJIAType M OTPAKECHHE
COCTaBa ATHX COEAMHEHHUH C TOMOIIBI0 X UMHUYECKUX (POPMYJI.

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. [leprogudeckuii 3axoH B popmyuposke [ 1. Menneneena.

[Mepronnueckast TabiMa XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHHe MePUOIUIECKOTO
3akoHa. CTpykTypa nepuogudeckoil Tabmuubl: mepuonsl (Manble W OOJbloNe), TPymmbl (IJIaBHAs U
noOOYHAas).

ATtoM— crnokHas yactuua. Anpo (IpOTOHBI M HEWTPOHBI) U 3JEKTPOHHAs obonouka. M30TOmBbL
CTtpoeHne >JEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MasbIXx mepruofoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJBLINX MEPHOAOB (MEPEXOAHbIX 37eMeHToB). [lorsaTHe 00
opbuTansx. s-, p- u d-opourtanu. IJIEKTPOHHbIE KOHPUTYpaLUK aTOMOB XHMUYECKHUX 3JIEMEHTOB.

CoBpemMeHnHass (OPMYJIHPOBKA MEPHOAMYECKOrO 3aKOHA. 3HAUYCHHE IMEPHOAMYECKOrO 3aKOHAa U
MEePUOIUYECKON CUCTeMBl XUMHUYeckux 3neMeHToB JI. M. Menneneesa anst pasBUTHs HAYKU U IOHUMAaHUs
XUMHUYECKONW KapTHUHBI MHUPA.

Buab1 yueOHoi#l 1eATeIbHOCTH
YcTaHOBKA 3BOJIOLMOHHON CYIITHOCTH MEHAEIEEBCKON U COBPEMEHHON (POPMYIMPOBOK NEPHOTUIECKOTO
3akoHa /1. 1. Menneneesa.

OObmpsicHeHHe PU3MUECKOrO CMBICTIa CUMBOJIMKH NEPUOANUECKON TaOIUIbl XUMHYECKUX 31eMeHToB [, 1.
MeHnneneeBa (HOMEPOB 3JIEMEHTA, IIEPUOAA, TPYIIIIbI) U YCTAHOBKA MPHUYHHHO-CIIEICTBEHHOH B3 MEXKIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHsI CBOHCTB 3JIEMEHTOB M OOPa30BAaHHBIX NMH BEILECTB
B [IEPUOAAX U PYyIIax.

XapakTepUCTUKA 3JEMEHTOB MasbIX M OONBLIMX TMEPHOAOB MO HX MOJIOKEHHIO B llepmommdeckoii
cuctreme /1. 1. Menneneesa

Tema 2.3 CTpoenne BemecTBa. XUuMHYeCKasi CBSI3b

Conep:kaHue y4ye0HOro marTepuHajia MO TeMe: HOHHAs XHMHYECKas CBsi3b. KaTHOHBI, HX
o0OpazoBaHHE M3 aTOMOB B PE3yJIbTATE MpOLEcCa OKUCICHUs. AHHOHBI, MX OOpa3OBaHHE W3 aTOMOB B
pe3ynbTare npoLecca BOCCTaHOBJIEHU. MIOHHAs CBsA3b, KaK CBA3b MEXKAY KaTHOHAMHU U aHUOHAMHU 34 CYET
3NIEKTPOCTATHYECKOrO MpUTsDKeHUs. Knaccuukanuss MOHOB: MO COCTaBy, 3HAKY 3apsia, HATMUUIO
ruapaTtHol obosoukn. MoHHBIE Kpuctaiumdyeckue perrerkn. CBOWCTBA BEIIECTB C HOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMudeckass CBsi3b. MexaHH3M 00pa3oBaHUS KOBAICHTHOH CBsA3M (OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN). DJNEKTPOOTPULIATENbHOCT. KOBaJNleHTHBIE MONSAPHAs M HEMOJSIPHAS CBSI3U.
KpatHocTh KOBaneHTHOM cBsi3u. MoseKyJsipHble M aTOMHbIE KpHUCTajulMueckue pemeTku. CBoiicTsa
BELIECTB C MOJIEKYJIAPHBIMU U aTOMHBIMU KPUCTAIJINYECKUMHU PELIETKAMH.

Merannuyeckas cBs3b. MeTamn4ueckass KPUCTAUIMYECKas PELIeTKA U METaJUIMIeCcKasi XUMHUIECKasi
CBsA3b. Pu3HUECKHe CBOMCTBA METAJIOB.

ArperaTHple COCTOSHHSI BELIECTB W BOJOPOAHAs CBsA3b. 1Bepaoe, JKUAKOE M ra3zoodpasHoe
cocTtossHMs BeecTs. Ilepexon BemecTsa W3 ONHOIO arperaTHOrO COCTOSIHUA B Apyroe. Bomoponmnas
CBSI3b.

12



Yuctele BemecTtBa U cMmecu. llonsaTne o cMecu BemecTB. |'OMOreHHbIE U TE€TEPOTCHHBIE CMECH.
CocraB cmeceli: 00beMHasi 1 MacCOBas AOJM KOMIIOHEHTOB CMECH, MacCOBAst IOJIsl PUMECEH.

IMonsitue o mucnepcHol cucreme. JucnepcHast ¢dasza u aucnepcroHHas cpena. Knmaccudukamnms
IUCTIEPCHBIX CUCTEM. [IOHATHE O KOJUIOUIHBIX CUCTEMAX.

Buab1 yueOHoi#l 1eATEIbHOCTH
YcTaHOBKA 3aBHCHUMOCTH CBOWCTB XUMHUYECKHMX BEIIECTB OT CTPOCHHSI aTOMOB OOpa3yroIIMX WX
XUMHYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHEHIINUX TUIIOB XUMUYECKHUX CBS3€H U OTHOCUTEIBbHOCTH 3TOH TUIOJIOTUH.
OOBsicCHeHUE 3aBHCUMOCTH CBOHCTB BEIIECTB OT UX COCTABA U CTPOCHUS KPUCTAUTHYECKUX PEIIETOK

Tema 2.4 Boaa. PacTtBopbl. DileKTpoIuTHYECKAS] JUCCOLMALIHS

Coaep:kaHue y4eO0HOro MaTepuaja mo TeMe: BOJIa KaK paCTBOPHUTENb. PaCTBOPUMOCTD BEIECTB.
HaceiieHHble, HEHACBHIIICHHBIC, IEPECHIIICHHBIC PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
JKUIKOCTEH U TBEPABIX BEIIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBasi 105151 paCTBOPEHHOI'O BELIECTBA.

DNEKTPOJUTBI W HESJIEKTPOJUTBL  JJEKTPOJUTHYECKass  Aucconuanus.  MeXaHU3Mbl
SJIEKTPOJIUTHYECKON AUCCOLMALIMM Ui BEIIECTB C pPa3jIMYHbIMU TUNAMH XUMHUYECKOH CBS3H.
I'uaparupoBaHHbIe U HETUAPATUPOBAHHBIE HOHBI. CTEMEHD 3JEKTPOJUTHUYECKON aucconranuu. CunbHbIC
u cnabble 31eKTpoauThl. OCHOBHBIC TOJOKEHUSI TEOPHH JJIEKTPONMTUYECKON nucconuarmu. KucmoTsr,
OCHOBAHHUS U COJIM KaK 3JIEKTPOIHUTHIL.

Buab! yueOHoi#l 1eATeIbHOCTH
YMeHue naBaTb ONpPENENICHUE U ONEPHUPOBATH CICAYIOIIMMU XUMHYECKUMH MOHSATHUAMU. PacTBOPBI,
BJIEKTPOJIUT U HEBJIEKTPOJIUT, SJICKTPOJIUTHUUECKAs TUCCOLTUALIUS.

@OopMyJIUPOBKA OCHOBHBIX MOJIOKEHHI TEOPHUH JEKTPOIUTUYECKON AUCCOLMALNHN U XapaKTePUCTUKA B
CBETE 3TOI TEOPUH CBONCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHEHUN.

@OopMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUM XUMHUUYECKOTO CTPOEHUs] OPraHUYECKUX COCOUHEHUN U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUH CBONMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUI

Tema 2.5 Knaccupukanus HeopraHuuecKHX coOeJUHEHHI U UX CBOMCTBA

CoaepraHue y4e0HOr0 MATEpPHAJIA MO TEME:KHCIOThl KaK 3JIEKTPOJIUTHI, UX KJacCH(pUKAIUs 1Mo
pa3JMuYHbIM TMpU3HakaM. XHMHYECKHE CBONCTBA KHUCIOT B CBET€ TEOPUU BJIEKTPOJIUTHYECKOU
mucconnanui. OCOOEHHOCTH B3aUMOJEHCTBUS KOHLEHTPHUPOBAHHOH CEPHOH W a30THOW KHCJIOT C
meTtauiaMi. OCHOBHBIE CIIOCOOBI MOMYYEHUST KUCIIOTHI.

OCHOBaHUSI KakK 3JIEKTPOJIUTBL, UX KJAcCHU(PUKALUSA MO PA3IMYHBIM TNPH3HAKAM. XHUMHUYECKHE
CBOICTBAa OCHOBAHMI B CBETE TEOPHUH DJIEKTPOJUTHUECKOHN aArccoruanuy. PasnoxeHne HepacCTBOPUMBIX B
BO/e ocHOBaHUN. OCHOBHBIE CITOCOOBI MOTyYE€HUST OCHOBAHU.

Comu kak saextponutsl. Conu cpeHue, KUCIIble U OCHOBHblE. XMMHYECKH CBOICTBA COJIEH B CBETE
TEOPUH HJIEKTPOIUTHIECKON nuccounanni. CriocoObl MOMy4eHUs COIEH.

I'moponus coneii.

Coneobpasyromnie u HecosieoOpasyroiue okcuabl. OCHOBHBIC, aM(pOTEPHBIE W KUCIOTHBIC OKCHIBL.
3aBHCUMOCTh XapakTepa OKCHAA OT CTENEeHH OKHCJIEHHs OOpas3yIoLIero ero Mmerajia. XUMHYECKHe
cBoOMCcTBa OKCUAOB. [lonyueHne okcuaoB.

Buab1 yueOHoi# 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHUs, CBOICTB, IMOJyYeHUS W TMPUMEHEHHUs] OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIUHEHUN: OKCUAOB, KUCJIOT, OCHOBAHHI U COJICH.

Tema 2.6 Xumnueckue peaxkuuu
CoaepraHue y4e0HOro MaTepuaja mo Teme: KiacCHU(pUKALMS XUMUYECKUX peakiuil. Peakuuu
COEAMHEHUs, pa3JIoKeHus, 3amerneHnst, ooMeHa. Karamurudyeckue peakiun. ObparumMble 1 HeoOpaTUMbIe
peakuuu. ['oMOreHHBIE U TIeTepOreHHble peakluu. IJK30TepPMUYECKHE U 3HIOTEPMUYECKHE DPEaKLMH.
Tennosoii 3¢ ekt xumudeckux peakuid. TepMoxuMudIeckne ypaBHEHHUSI.
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OxuCIUTENbHO-BOCCTAHOBHUTENBbHBIE — peakiun.  CremeHp  okucieHws.  Oxkuciourens U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIEHHE. MeTon 3JIeKTpOHHOro OajaHca Uil COCTaBIICHHS
yYPaBHEHHUH OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

Cxkopocth xuMHUECKHX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKHUX peakLuid. 3aBHCUMOCTb
CKOPOCTH XHMMHYECKHX pPEaKUUH OT pa3MyHBbIX (PAKTOPOB: MPHUPOIBI PEArHpyrOINUX BEINECTB, HX
KOHLIEHTPALIUH, TEMIIEPATYPbl, TOBEPXHOCTH CONMPUKOCHOBEHHSI U UCTIOJIb30BAHUS KaTaJIN3aTOPOB.

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

Buab1 yueGHoii 1eATEIbHOCTH
OOmpsicHEHHE CYIIHOCTH XMMUYECKHX IporeccoB. Kimaccupukaus XUMUIYECKHX PeaKUi 10 Pa3InYHbIM
NpU3HAKaM. YHCIYy U COCTaBy MPOAYKTOB W PEAreHToB, TeIuioBoMy 3¢ddexry, Hampasnenwro, dase,
HAJIMYHIO KaTaIU3aTopa, NU3MEHEHHIO CTETIEHEH OKUCIICHHUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIeCTRaA.
YcTaHOBKAa TNPU3HAKOB OOIIEr0 W pa3IMYHOrO B THUIOJOTHHM pPEAKUWH JUIi HEOPraHHYeCcKOW U
OPraHUYE€CKON XUMUH.

Knaccudukauus BewmecTs M IMPOLECCOB C TOYKU 3pPEHHs OKHUCICHUs-BOCCTaHOBJIEHUs. (CocraBieHHe
yYPaBHEHHUH peakLuii ¢ MOMOIIbBI0 MeToAa 3JIeKTpoHHoro Oananca. OOBSICHEHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH PEaKLIUHU U MOJIOKEHHSI XUMUYECKOTO PABHOBECHS OT Pa3JIMYHBIX (PAKTOPOB

Tema 2.7 MeTanjibl 1 HeMeTAJJIbI

CoaepxrxaHue y4ye0HOro marepuana mno rteme: merauibl. OCOOEHHOCTH CTPOEHUS aTOMOB U
kpuctaioB. Pusnyeckue cBoiicTBa MeTayioB. Knaccudukanmus mMeTayyioB Mo pasUYHbIM MPU3HAKAM.
XUMHUECKUE CBONCTBA METAJUIOB. DJIEKTPOXUMHUYECKUN Psifl HATIPSDKEHUN METAIIOB. MeTamioTepMust.

O6mme cnocobbl monmydenuss MetaioB. Ilonstume o Meramnypruu. Ilupomeramnyprus,
TUAPOMETATYpPrusl U 3JekTpomMeTannyprust. CriiaBbl YepHbIE U LIBETHBIE.

Hemeramnibl. OcoOeHHOCTH CTpOeHHs aTOMOB. Hemerayuibl — mpocCThle BelecTBa. 3aBUCHMOCTD
CBOICTB rajoreHoB OT ux nojnoxeHus B Ilepuoguueckoit cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIPHBIE CBOHCTBA HEMETAUIOB B 3aBUCUMOCTH OT HX TMOJOXEHUS B Ay
3JIEKTPOOTPULIATEIIbHOCTH.

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

XapakTepHUCTHKA COCTaBa, CTPOSHUS, CBOIMCTB, MOJIYYEHHUS I MPUMEHEHUs BaKHeHnx Hemetamios (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 OpraHuuyeckue BelecTBa. (CpaBHEHHE OPraHHYECKHX BELIECTB C
HEOPTraHUYECKUMHU.

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

Teopust crpoenust opranuueckux coeguHeHuit A.M. BbytnepoBa. OCHOBHbIE MOJOKEHUS] TEOPUU
XUMHYECKOro CcTpoeHus. M3omepust u m3oMepbl. Xumudeckne (OpMyJbl W MOJENH MOJIEKYJ B
OPraHUYE€CKON XUMUHU.

Knaccupukaums opranmdecknx erecTB. Kiaccupukaiusi BEIECTB MO CTPOSHHUIO YIIIEPOIHOTO
CKeJIeTa U HATMYUIO (DYHKIIMOHATBHBIX TpyIil. ['omosnoru u romosorusi. Hauana Homenknatypsl [UPAC.

Knaccupukamms peakumii B OpraHMYECKOW XHUMHUH. Peakunu npucoeanHeHus (THOPUPOBAHMS,
TaJIOTEHUPOBAHMS, THAPOTAIOTCHUPOBAHMS, THApaTanuy). Peakuuu oOTIIeIuieHusl (IeruipupoOBaHusl,
IEeTHAPOTATIOreHNPOBAHIS, AeTHApaTayy). Peakunu 3amernenus. Peakuny n3oMepu3aiim.

Buab! yueOHoi#l 1eATeIbHOCTH
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YMeHHe AaBaTh ONpEAENCeHHe W ONepUpOBaTh CIEAYIOIUMH XMMHYECKUMHU MOHATHUSIMU. YIJIEPOIHBIN
ckeseT, QyHKIMOHATIBHAS TPYIa, H30MEPHs], TOMOJIOTHSI.

HaspaHne M3y4eHHBIX BEIIECTB O TPUBHAJIBHOW WIM MEXIYHAPOAHOM HOMEHKJATYpE U OTpPa’KeHUeE
COCTaBa ATHX COEAMHEHHUI C TOMOIIBIO X UMHUYECKUX (HOPMYJI.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBI0 YPAaBHEHUH XUMHUYECKUX PeaKLUil.

Tema 3.2 Yriiesoaopoabl H MX NPHPOAHbIE HCTOYHHKH

Coaepxanue y4de0HOro marepHaja MO TeMe: alKaHbl. T'OMOJIOTMYECKUH psill, uU30Mepus U
HOMEHKJIATypa ajJKaHOB. XHMHYECKHE CBOWCTBA aJKaHOB (MeTaHa, 3TaHA). TOPEHHE, 3aMEIICHUE,
pasjoxeHue, geruapuposanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOICTB.

AJNKeHbl. OJTWJIEH, €ro TmojJy4eHue (IeruapupoBaHUEM  3TaHa,  JCMOJUMepHU3aLuen
nonuayTHiieHa). [ oMonoruueckuii  psia, HW30MEpHs, HOMEHKJATypa aJlkeHOB. XWUMHUYECKHEe CBOWMCTBA
STHJIEHA: TOPEHUE, KaueCTBEHHbIE peakiyn (obeclBeunBaHne OPOMHOI BOIBI U PacTBOpPa IMEPMaHIaHATA
KaJusl), TUaparauus, nomumepusanus. [IpuMeHeHne 3TiieHa Ha OCHOBE CBOWCTB.

Huensl u kayuyku. lloHaTne O aueHax Kak yrieBOJOPOAAaxX C JBYMs JBOHHBIMU CBSI3IMU.
ComnpsikeHHbIe THEHBL. XHMUYECKHE CBOHCTBAa OyTtanmeHa-1,3 u m3ompeHa: odeciBeunBaHue OpOMHOMN
BOZBI U NTOJIMMepHU3aLus B Kayuyku. HaTypanbHblil 1 cuHTeTHUeCKHe KayuyKu. Pe3uHa.

Ankusbl. AuetriieH. XMMUYEeCKHE CBOWCTBA alleTHIICHA: TOpeHue, odecBeunBaHne OpOMHON BOJIBI,
IIPUCOEANHEHNUE XJIOpOBOAOpona u ruapatauus. IlpumeHeHuMe aueTwiieHa Ha OCHOBE CBOMCTB.
MeskkiaccoBas U30MeEpUs C aIKagUeHaMH.

Apenbl.  benzon. Xumuueckue — cBoiicTBa  O€H30J7a:  TOpeHHE,  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

Buab1 yueOHoi#1 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOWCTB, IMOJy4YeHHMs] W IPUMEHEHHUs BaKHEHIINX KJIacCOB
yIIeBOAOPOAOB (AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJKUHOB, apeHOB) U HMX HauOoJjiee 3HAYMMBIX B
HapOAHOXO3SIICTBEHHOM IUIaHE MpeiCTaBUTENeH.

Tema 3.3 Kucsaopoacoaep:kamiue opraHuiecKue BelecTBa

Copep:xanue yueOHOro Marepuaja no reme: cnuptol. [lonyderne 3traHona OPoKEHUEM TIFOKO3BI
U rugpartauued sTwieHa. | mapokcuibHas rpynna Kak (yHKOHOHanbHas. [loHATHE O mpenenpHBIX
OJHOATOMHBIX CITUPTAaX. XHUMHUECKHE CBOICTBAa 3TAHONA. B3aUMOJICHCTBHE C HATpUEM, OOpa3oBaHHUE
NPOCTBIX M CJIOXHBIX 3(pUPOB, OKHCICHHE B ampaerun. llpuMeHeHue >TaHONa Ha OCHOBE CBOWCTB.
AnKoronusm, ero MocieACcTBUs U NMpeaynpexaeHue.

I'muuepun xak mnpeAcTaBUTENb MHOIOATOMHBIX — cnupTtoB. KauecTBeHHass peaknus Ha
MHOroaTtomusle cnupthl. [Ipumenenue rnuuepuna.

@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. [lonstae 00 anpaernnax. AjpaeruaHas rpynmna kak QyHKIMOHambHas1. Popmanbaerun
U €ro CBOWCTBA. OKUCJIEHUE B COOTBETCTBYIOLIYIO KUCJIOTY,BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUI CIHPT.
[TonyueHne ajapIeru OB OKUCICHHEM COOTBETCTBYIOIIMX CHHPTOB. llpuMeHenue ¢opmanpaeruna Ha
OCHOBE €r0 CBOICTB.

KapOonoBeie kucnotel. Ilonsitue o kapOOHOBBIX Kucjorax. KapOokcuibHasi rpymnma Kak
¢byHKIMOHaMBHAS. 1" OMONIOrHYEeCKHi Psi PeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [Tonyuenue
KapOOHOBBIX KHCIIOT OKHCJIEHHEM abJeruaoB. XHMMHUYECKHE CBOWCTBA YKCYCHOW KHCJIOTBL OO0IIne
CBOWCTBAa ¢ MHUHEPAJIBHBIMU KHCJIOTAMHU U peakuus dTepudukanun. [IpuMeHeHne yKCyCHON KHCIOThI Ha
OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA MPUMEPE MAaJIbMUTUHOBON U CTE€APUHOBOM.

Crnoxnbsle 3¢guper u sxupsl. [loxydenue crnoxHbIx 3¢upoB peakuned stepuduxanmu. CroxXHbIE
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. YTIeBOAbI, MX KiIAacCH(pUKAIMsI: MOHOcaxapuabl (TJIFOK03a, (PYKTO3a), AUCAXapPUIBI
(caxaposa) u nmojrcaxapuabl (Kpaxmal U eJUTI0JI03a).

I'moko3a — BEImecTBO ¢ MBOHCTBEHHOW (PYHKIHEH — ambAerugocnupT. XUMHUYECKHe CBOWCTBA
TJIFOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, CIUPTOBOE OpOKEHHE.
IIpumeHnenue rmroKO3bl HA OCHOBE CBOMCTB.

3HaueHHe YIJIEeBOJAOB B JKMBOM TMpPUPOAE€ U OKU3HU denoBeka. IloHsaTe o peakiusx
MOJIMKOHAEHCALIUY U THAPOJIN3a Ha IPUMepe B3aUMOIPEBPAIleHUi: [NII0K03a —> MOJUcaxapul.

Buab1 yueOHoi#l 1eATEIbHOCTH
XapakTepucTuKa COCTaBa, CTPOEHUs, CBOMCTB, MOJYYE€HHUs U NPUMEHEHUs] BAXKHENIINX MPEACTABUTEINICH:
METaHOJIa ¥ 3TAHOJIA, CIOKHBIX 3(QHUPOB, KUPOB, MBI, ANbAETHIOB ((hOPMaJIbICTHIOB U alleTaIbACTHAA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOH KHCIIOTBI), MOHOCaxXapuaoB (TIHOKO3BI),
OUCaxapuIoB (caxapo3bl), MONUCAXAPUIOB (Kpaxmasia U LeJUTFOJIO3bI).

Tema 3.4 A3zoTcoaep:kammue opranuvdeckue coennneHus. [llosumepsnl

CoaepraHue y4e0HOro Marepuaja mo Teme:rnoHsTHe 00 amMuHax. AnmupaTUYeCKHUe aMUHBI, HX
KJaccupuKalusl ¥ HOMEHKJAaTypa. AHWIMH, KaK OpraHudeckoe ocHoBaHme. [lonyueHue aHWiIMHA W3
HUTpOoOeH3o0a. [IpuMeHeHne aHMIIMHA 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 cBsa3b u nonunentuasl. [[puMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku.IlepBuunas, BTOpHYHAS, TPETUYHAS CTPYKTYphl OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB:
rOpeHue, AeHaTypauus, THAPOJIN3, [IBETHbIE peakunu. bronornyeckne pyHKuun OEIKOB.

[Monumeps!. benku u nmomucaxapuabl Kak OUOIOIUMEPHI.

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

Bonokna, ux knaccudpukanms. Ilomyuenne BoiokoH. OTaenbHbIE NPENCTABUTEIH XUMHYECKUX
BOJIOKOH.

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

3 YCJIOBUA PEAJIM3ANIAHA YUEFHOU JUCITAILINHBI
3.1 MaTepuanbHo-TeXHHYecKOe o0ecneyeHne
Z[J'If[ peann3an nporpaMmbl yqe6H01‘/'1 AUCHUILIMHBI NIPEAYCMOTPECHDBI CICAYIOIIHUE CIICHUAJIbHBIC
MOMEIIEHHs] U OCHALEHUE:!

Tun u HAMMeHOBAHHE

Ocnameﬂne CIICHHAJIBHOI0 NMOMEICHUA
CNICHHUAJTBbHOI0 NOMEICHUA

KaOMHET €CTeCTBEHHOHAYYHBIX MynpTUMeOuiHbIE  CPENCTBA  XpPAaHEHHWs, Mepefadn |
OUCLIUIUINH npeacTaBiIeHUs HHPOPMALIUH.
yqe6HO-MeTOHI/ILIeCKa$I AOKYMEHTAaI M, JAUIAKTHYCCKHUE
CpencTna.
naboparopusi 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, MUUTUBOJBTMETp, MEYb TUTEJIbHAS,
yCTaHOBKA ISl TATPOBAHUsI, LIEHTPUPYra JeMOHCTPALIIOHHAS,
HJIEKTPOILIITKA JIA0OpaTOpHas, KPHCTAJLIU3ATOP
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Tun n HaunmeHoBaHue
OcHalleHne cneymnanbHOro nomMeLw,eHms
creumanbHOro NoMelleHns
LLKathbl BbITSXKHOMA U CYLLUNNbHbIA
MomeLyeHne ans XpaHeHus n LWKagbl, CTeNNaxu  Ans  XpaHeHuss  nabopaTopHOro
npogunnakTuyeckoro  o6cnyxmBaHus 060pyA0OBaHUS, MHCTPYMEHTOB M pacxofHbIX MaTepuasos.
y4ebHOro 060pyaoBaHMsA/cCNOPTUBHONO

o6opypaoBaHus

3.2Y4ebHO-MeTOAMYECKOE U UH(hOPMaLMOHHOE obecrneveHne peannsaLmm nporpammeil
OCHOBHbIe UCTOYHUKMN:
1. Buonorvsa [SNeKTPOHHbIA pecypc]: y4eOHUK M MNPaKTUKYyM AN CpefHero npogeccrMoHasibHOro

obpasoBaHusa / B. H. ApbirvH [u ap.] ; nog pefakuuvei B. H. ApbirnHa. — 2-e n3g. — Mocksa :
M3paTenbcTBO HOpaiit, 2019. — 378 c¢. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-
534-09603-3. — TeKkcT : 3neKTpoHHbIi // OBC Hpant [cant]. — URL: https://biblio-

online.ru/bcode/433339 (paTa obpatleHms: 30.09.2019).

2. KamuHckuin, B. A. OpraHuyeckasa xumusa B 2 4. YacTb 1 [DNeKTPOHHbI pecypc]: yuyebHUK Ans
Crno/ B.A. KamuHcKuiA - 2-e 134., ucnp. u gon. - Mocksa: M3gatensctBo FOpaiT, 2018. - 287 c. -
Pexxnm gocrtyna: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
421069#page/l - 3arn. c sKpaHa.

3. CyBopos, A. B. Obuwada 1 HeopraHunyeckasa xumusa B 2 7. ToM 1. [SNeKTPOHHbIN pecypc]: y4ebHUK
ana Cro / A.B. CysopoB, A.b. Hukonbckuii - 6-e u3g., ncnp. u gon. - MockBa: M3aaTenbCTBO
FOpaiiT, 2018. - 343 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom- 1-430968#page/l - 3arn. ¢ sKpaHa.

4. CyBopoB, A. B. O6wwasn 1 HeopraHM4yeckass Xumuns B 2 T. ToM 2. [SNeKTPOHHbIN pecypc]: y4ebHUK
ana Cro / A.B. Cysopos, A.b. Hukonbcknin - 6-e n3g., ucnp. 1 gon. - Mocksa: M3aaTenbLCTBO
FOpaiiT, 2018. - 315 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-2-421330#page/l - 3arn. ¢ sKpaHa.

5. CaeHko, O. E. Xumusa . Y4yebHUK anga konnefkei. ObueobpasoBaTenbHasg nogrotoska [TekcT] :
yuebHUK gna CroO / O. E. CaeHKo. - PocToB-Ha-[oHy : ®eHuke, 2018. - 283 c. - ISBN 978-5-222-
29752-0
JononHuTeNbHble NCTOYHUKMN:

1 Bwunbrayk, O. A. buonornsa [ONeKTpoHHbIA pecypc]: y4dyebHO-meToamyeckoe nocobue / O. A.
Bunbrayk ; MIFTY. - Marnutoropck : MI'TY, 2018. - 1 anekTpoH. onT. guck (CD-R). - Pexum
fjoctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S
144 pdf&view=true - MakKpoob6bEKT.

2. KamuHckwnii, B. A. OpraHuyeckas XMMus: TecTOBble 3afiaHWA, 3ajayqun, BONPOCbl [DNEKTPOHHbIN

pecypc]: y4dyebHoe nocobue ana CMO/ B.A. KamMuHCKuiA- 2-e wu3f., ucnp. M gon. - MocKsa:
MN3paTenbCcTBO FHOpaliT, 2018. - 28 C. - Pexnm jocryna: https://biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arn.
C 3KpaHa.

3. 3asu, P. I. brnonorma ana konnemkei. O6uieobpasoBaTesibHass NOAroToBka [TekcT]: y4yebHoe
nocobue gnsa CrMo / P.I'. 3aau, B.3. byTBunoBckuin. - PoctoB-Ha-LoHy : PeHuke, 2017. - 317 c. :
un., cx. - (CpegHee npodeccrmoHanbHoe o6pasoBaHue). - ISBN 978-5-222-273354-8

4. TMetpoBckad, H. A. Xumusa [OneKTpoHHbIN pecypc] : npakTukym [ana CMO] / H. A. MNMeTpoBckas ;
MITY. - Maruutoropck : MI'TY, 2017. - 1 3anekTpoH. onT. guck (CD-ROM). - Pexum gocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true. - Makpoo6beKT.

MporpamMmmHoe obecneveHne n VIHTepHeT-pecypcehl:

HanmeHoBaHue MO Ne loroBopa CpoOK gelicTBUSA NULEH3NN
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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[-593-16 oT 20.05.2016 20.05.2017

[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 6eccpoyHo
KasperskyEndpointSecurity ana [1-300-18 oT 21.03.2018 28.01.2020
6unsHeca-CTaHaapTHbIN 0-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7 Zip cB0OOOHO pacnpocTpaHsiemoe 6eccpoyHo

MHTepHeT-pecypcsl

1. degepanbHbIi LEHTP MHGMOPMaLMOHHO-06pa3oBaTe/lbHbIX pecypcoB - PLIVIOP [OneKTPOHHbIN
pecypc]. - Pexxum goctyna: www.fcior.edu.ru, cBo60AHbIN. - 3arn. ¢ sKpaHa. $3. pyc.

2. EpmMHas Konnekuus UngpoBbIX 00pa3oBaTe/ibHbIX PeCypcoB [SNeKTPOHHbLIA pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60aHbIN. - 3arn. ¢ aKpaHa. H3. pyc.

3. EamMHoe 0KHO gocTyna K obpasoBaTefibHbIM pecypcam Poccuiickon degepaummn [ONeKTPOHHbIN
pecypc]. - Pexum goctyna: http://window.edu.ru/, cBo60gHbIi. - 3ara. ¢ aKpaHa. 3. pyc.

4. CMNO B poccuiickux LWKonax: KomaHga ALT Linux pacckasblBaeT 0 BHefpeHUU cBOGOAHOrO
nporpaMmmMHOro obecrnedeHns B WKonax Poccum [DNeKTPOHHbIA pecypc]. - Pexum goctyna:
http://freeschool.altlinux.ru/, cBo60aHbIN. - 3arn. ¢ 3KpaHa. 3. pyc.

4 KOHTPO/Ib 1 OLLEHKA PE3Y/IbTATOB OCBOEHWUSA YYEEHOWN AVNCLUUMNNHbI

KOHTPO/Ib M OLEHKA pesynbTaToB OCBOEHUS AMUCLUMUHBLI OCYLLECTBASETCS MNpernojaBaTesieM B
npoLecce TeKYLLEro KOHTPO/IA U MPOMEXYTOUYHOI aTTecTaymm.

4.1 TeKyWw Uit KOHTPO/b

No KoHTponupyemble pasgensbl KoHTponupyemble HaunmeHoBaHue
B (Tembl) y4ebHO ANCUUN/INHbI pesynbTaThl OLEHOYHOro CpeacTaa
1 BeeseHue TIPS, MP4, TecT
MP1, NP2, NP3
2 NP5, NP9, NP14;
Pasgen 1 Buonorus MP4, MP5; KoHTponbHasipaboTa
MP1, NP2, NP3, TecT
MP4, NP5
3 Tema 1.1 Xumunyeckasi opraHusauma  J1P5, MP4, nKTaHT
KJTETKN NP1, NP2, NP3
4. Tema 1.2 OBMEH BeILIECTS 1 NP5, MP4, MP1, NP2, MpakTuyeckaspaboTa (NpaKTUIeckoe
MP3, NP4, 3a[jaHve)
npeBpaLLleHne 3HePrnmn B KIETKe
S Tema 1.3 CTpoeHure 1 dyHKLUMN JIP5, N1IPY, MP4, MP5, JlabopaTopHasipaboTa
KNETKN MP1, NP2, NP3, rP4
6. Tema 1.4 ®opMbl pasMHOXKEHUSA NP5, 1P9, MP4, KoHTponbHasipaboTa
opraHu3mMoB. [eneHne KNeToK MP1, NP2, NnP3
7. NP5, NP9, MP4, MP5, MpakTunyeckaspaboTa (NpaKTy4eckoe
Tema 1.5 OHTOreHes NP1, NP2, NP3 3a[jaHve)
8. NP5, JIP9, MP4, NabopaTopHaspaboTa
Tema 1. KOHOMEpPHOCTU
H:cnae,qo?agHamo nc:)miﬂa?(gs nP1, NP2, TPs,
MP4
9. Tema 1.7 3aKOHOMEPHOCTU NP5, IP9, MP4, MP5, Nab6opaTopHaspaboTa
WU3MEHYMBOCTH MP1, NP2, NP3, NP4
10. Tema 1.8 OCHOBbI CeneKLum NP5, IP9, MP4, TecT
PacTeHNIA, XXKUBOTHbIX U MnP1, NP2, NP3
MMKPOOPraHn3mMoB
11 Tema 1.9 Teopus 3BONHOLMMN. NP5, NP9, MP4, MP5, TecT
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JBrKyImpe CHITBI U TIPUIHHEL
SBOJIIOLUU

IIP1, ITP2, IIP3, IIP4

12. Tema 1.10 Muxpossomrorus u JIPS, JIP9, MP4, MPS5, Tparmueckas paboma (npaxnmiseckoe
MAaKPOIBOJTFOITHL. IIP1, IIP2, IIP3, 1IP4 a0aH1E)
13. Tewma 1.11 I'poucxoxacaue JIPS, JIP9, MP4, MPS5, Konmponwras paboma
q¢I0BCKA. UCTOBCUCCKUE PACH. [Pl IIP2, IIP3, 1IP4
14. JIPS, JIP9, JIP14, Tecm
Tema 1.12 Yuenue o Ouocdepe MP4, MP5,
JKoJ0rHUecKue haKTOPsI IIP1, I1IP2, IIP3,
IIP4, IIP5
15. JIPS, JIP9, JIP14, Ketic-3a0aua / cumyayuonras sa0aua
T 1137 MP4, MP5,
ema 1. KONIOTHUCCKUE CHCTEMBL | 1 11p2, 11ps,
IIP4, IIP5
16. JIPS, JIP9, JIP14; Koumponwras paboma
Tema 1.14 Buocdepa u 1uea0BeK. MP4, MP5;
buonunka IIP1, IIP2, IIP3,
IIP4, IIP5
17. | Pa3zgen 2 O6mas u JIPS, JIP9, JIP14, MPH4, Konmponsras paboma
HEOPraHHYeCKAst XUMHUS MP5, ITP6, ITP7, ITPS, | lecm
IIP9, ITP10, IIP1 1
18. | BBenenue JIPS, JIP9 MP5, IIP9 Tecm
19. | Tema 2.1 OCHOBHBIE 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, JIPY, 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 BEIECTRA. JIPS, JIPY, JIP14, MP4, | Tecm
XnMuueckast CBsI3b. MPs, 1IP6, 1IP7, IIPS, | Jhuxmanniot
IIP9, IIP10, IIP11
22. | Tema 2.4Bona. PactBopbrl. JIPS5, JIP14, MP4, Tecm
DNEKTPOIUTHUECKAST TUCCOITHALIUS MP>5, 1IP6, IIP7, I1IPS, | Jlabopamopras paboma
IIP10, IIP11
23. | Tema 2.5 Knaccudukarust JIP9Y, JIP14, MPA4, Tecm
HEOPraHUYECKUX COCIUHEHUN U MPo, 1IP6, TIPS, Jlabopamopras paboma
. IIP9, IIP10
HUX CBOMCTBA
24. JIP5, JIP9, MP4, Jlurmarmor
Tema 2.6 XuMHUECKHE pEAKLINU MP5, IIP6, TIPS, Ipameckas,patoma
11P9, 11P10 (npaxnmueckoe 3a0anie)
25. T 2 7M. JIPS, JIP9, MP4, Tecm
ema 2. 7MeTajuibl 1 HEMETAILIbBI MPS, [IP6, 1TP7, TIPS, | Jjussmemss
IIP9, IIP10, IIP11
26. JIP5, JIP9, JIP14, MP4, | Koumponviicst paboma
Pa3zpen 3 Opranuueckasi Xumus MPS, I1P6, ITP7, ITPS, | Tecm
IIP9, ITP10, I1P1 1
27. | Tema 3.1 OCHOBHBIE MOHATHSI JIPS, JIPY, JIP14, MP4, | Tecm
MP5, IIP6, IIP7, TIPS, Jhuxmannmwr

OpFaHPI‘{eCKOfI XUMHH U TEOPUA
CTPOCHUA OPraHUYICCKHUX

1IPY, IIP10, 1IP11
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CcOoeqUHEeHUN

28. | Tema 3.2 YraeBogopoabl U UX JIPS, JIP9, JIP14, MP4, | Tecm
11P6, IIP7, 1P, Jhuxmanno

NPUPOAHBIE HCTOYHUKHU
1IP9, I1P10, IIP1 1

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

OpPraHUYECKHE BEIECTBA MP5, IIP7, ITPS, Jhukmarnno
IIP9, IIP10, IIP1]
30. | Tema 3.4 Azorconepskamue 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 Ka4e€CTBO U YPOBEHb €€ OCBOEHHUS.
dopma mpoMeKyTOUHOM aTTecTanun rno qucuummae «EcrectBozHanme» - auddepeHnnpoBaHHbINH

3a4€T BO BTOPOM CEMECTPE.

Ne Konumponvusie sonpocw/Oudakmuueckue eOUHuY bl Tema

1. OcoOeHHOCTH CTPOEHMST W XHUMHYECKOrO COCTaBa  KJIETOK Pazgen 1. buoaorus
IIPOKApPUOT U 3YKapUOT

2. OntoreHes. [IpuanHe! Hapy1eHUH pa3BUTHsS] OPraHU3MOB

3. HacnencrBenHbie 601€3HN Y€JIOBEKA, MX NPUYHMHBI U MPO(YUIAKTHKA

4. I'mmote3sl  mpomcxoxnaeHus: Jku3HU. COBPEMEHHBbIE T'MITOTE3bI
MIPOUCX OXKJIEHUs YeJIOBEKA

5. Dxojyoruyeckre (akTOppl, UX 3HAYEHUE B JKU3HH OPraHU3MOB

6. OcHOBHBIE 3aKOHBI XUMUU (3aKOH COXPAHEHHsI MacChl BEIIECTB; Pa3zpen 2. O6mas u

3aKOH TIOCTOSTHCTBA COCTaBa BEINECTB, 3aKOH ABOraipo # | HeOPraHu4ecKass XuMHUS
CJICACTBUS U3 HETO)

7. IMepuonuyeckass Tabnmuma Xumudeckux 3jeMeHToB. CTpykTypa
nepuoanydeckol Tadaunbl. CTpoeHne atoma
8. OCHOBHBIE KJIACChl HEOPTaHUYECKHX BEIIECTB (OKCHIbI, KUCIOTHI,
COJIH, OCHOBAHMSI), UX CBOHCTBA, MPUMEHEHHE
YraeBoaopoabl, UX BUIbI, CBOWCTBA, IPUMEHECHHUE Pa3zpen 3. Opranuueckasi
10. | benkn, xupsl, yrnesoasl. CBONCTBA, CTPOEHUE, 3HAUCHUE XUMMHS
Ne Tunosbie 3aAaHAS Tema
1. | K umeromemycs pparmenty mosexyisl JIHK, ucronb3yst mpuHLATT Pazgen 1 buoaorus

KOMILTUMEHTAPHOCTH, OCTPOiTe Lenb nHpopmMarronHoi PHK.
ITA-ATH -OUI -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
NUTMEeHTaluue. Y HUX pOAMIOCh ABOE IE€TEH — HOPMaJIbHBIN U aIbOMHOC.
Onpenenutb reHOTUIIBI BCEX YKA3aHHBIX YJIEHOB CEMbU.
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3. | Ilpu mpomnyckanuu cepoogopona odvemom 2,8 i1 (HopMajbHbIe yeiaosusi) | Pasmen 2. O0mas u
yepes u3ObITOK pacTBopa cynbdara meau (1I) obpaszosascs ocamnok HEOPraHHYEeCKAA
Maccoit 11,4 r. Onpenenure BbIXOJ NPOAYKTA PEaKLIUN XHUMHUSA

4. | JJaTh XapakTEPUCTUKY XUMHYECKOIO 3JIEMEHTA C MOPSAKOBBIM 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
PaccuuTaliTe MacCOBYIO JOJIIO BELIECTBA B MTOJIYUYEHHOM PacTBOPE.

6. | Ykaxure, Npu NOMOIIU KAKUX PEAKLUN MOKHO OCYLIECTBUTD
CIEYIOIUI LUK IPEBPAILEHUN:
Cl, — HCIl — CuCl; —ZnCl

7. | B cnenyromux ypaBHEHHAX PacCTaBbTe KOIP HUIIUEHTHI METOIOM
BJIeKTpOHHOFO 6aHcha, yKa)KI/ITe OKHUCJIIUTECIIb 1 BOCCTAHOBUTCIIB.
Al + O, = ALLO3

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

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

XHMHSA

Kpurepun ouenku oudpepenyuposannozo 3auema

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

—  «Xopouoy - TEOPeTU4eCKOe COAEPKaHHe Kypca OCBOEHO IOJHOCTBIO, 0e3 Impobenos,
HEKOTOpble YMEHMsI C(OPMHPOBAaHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHbIE NPOrpaMMol ydeOHbIe
3a/laHMsI BBITIOJHEHBI, HEKOTOPBIE BUABI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBIETBOPHUTENBHO» - TEOPETHUUECKOE COAEp:KaHHe Kypca OCBOEHO YAaCTUYHO, HO
npobenbl He HOCSAT CYIIECTBEHHOTO XapakTepa, HeoOXOoAauMble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoOM B OCHOBHOM C()OPMHPOBaHBI, OOJBLUIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMO OOyUeHHs
yueOHBIX 3aJJaHUH BBITOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUH COAEPIKaT OIIHOKH.

—  «HeynoBnerBopuTrenbHOY - 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 OBYUEHMUA
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 auckyccuun

OOyyarommecss TMONYYAOT TaONHIy YaCTHYHO
3amonHeHHy. Pabortas B rpymnmax JOJDKHBI
3al10JIHUTDH

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

Tpenunr

BrimonneHnue ynpaskHEHHH MO U3YYEHUIO CBOUX
JOMHUHAHTHBIX U PELIECCUBHBIX PU3HAKOB

5BOJIFOLIUH

Tema 1.12 Yuenue o I'pynnossie auckyccuu 1 stanm: onpeneneHune MOCAECACTBUN3ATPA3HEHUI

ouocdepe. OKpYIKaromen cpensl noJ BIIMSTHAEM

DKoJIoruyecKue NEeATEebHOCTH Y€JIOBEKA.

(bakTops! 2 stam: o0CyKAeHNE U MIONCK PEIIEHHS
npoOJIEMBI 3arpsI3HEHHSI OKPYIKAIOIIEeH Cpesbl

Tema 2.2 I'pynnossle auckyccuu Kaknast rpynmna o0y4aromux caoibKHa PEIIuTh

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

onHy npodJeMy, OCHOBBIBAsICh HA 3HAHUHU
TEOPETUYECKOI0 MaTepuaia U NpeanooKeHUN,
BBbIJIBUTAEMBIX YJIEHAMH TPYIIIBL:

- 3aKOH PaANOAaKTUBHOIO pacnaja.

- buonorudeckoe nelcTBUE IACPHBIX U3TY4EHUMN.
- [lonsiTHe 0 K03€ U3JTyUeHUs 1 CocOObI 3aIUThHI
W3J1Y4CHUI

Tema Ne 2.3.
CtpoeHue BelecTsa.
XHUMHUYECKAS CBSI3b.

AHaJIU3 KOHKPETHOM
CUTyalu

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'pynnossle auckyccuu

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

Ha BTOpoM starne - ananu3 o0mux npobiaem:
MNPUMEHCHUE YITICBOAOPOAOB B IPOMBIINIJICHHOCTH

Tema Ne 3.3
Kucnoponcoaepxaiue
OpPTraHUYECKHE

BCIICCTBA

I'pynnossle auckyccuu

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

NEPEYEHb IPAKTUUECKHX/JIABOPATOPHBIX 3AHATHI

Coaep:xkanue o0yueHust Tembl npakTHuecKkux/madoparopubix 3anatuii | Koanuecrso
4acoB

Pazgen 1. BUOJIOT'UA

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

IpeBpalleHne SHepruu B peann3ay reHeTHUeCKOH HHPOPMALIUN B KIIETKE

KJIETKE

1.3 Crpoenue u QpyHKIIH Jlaboparophnas pabora Nel. CpaBHeHHE CTPOCHUS 2

KJIETKU KJIETOK PaCTeHUH U KUBOTHBIX

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

1.6 3akoHOMEpHOCTH JlaboparopHas paboTta Ne2. Pemenue 2

HacJeJJOBaHUs IPU3HAKOB reHeTHYEeCKHUX 3a/a4

1.7 3akoHOMeEpHOCTH JlaboparopHas pabota Ne3. Nzyuenue 2

HN3MEHYUBOCTHU U3MEHYMBOCTH Yy  Ocobeil  OogHOro  BHUA
(moctpoeHue BapUAL[HOHHOTO psina u
BapUALIIOHHON KPHUBOIN)

1.10 MuxposBoirouus u IIpakTuueckas paboTta Ne3. I'naBHbBIE 2

MaKpO3BOJIOLHS HampaBJeHUs 3BOJIIOLUU

Paznen 2. HEOPTAHUYECKASA XUMUS

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

3aKOHbI XUMUHU XUMHYECKUM (HOpMyJIaM U YPaBHEHUSIM

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

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

JA. . Menneneesa. dbopMysl  aTOMOB  XUMHUYECKHUX  3JIEMEHTOB.

CrtpoeHue aTromMa XapaxkTepucTuka 3JIEMEHTOB c y4eToOM
MECTOHAXOKAECHMs B IEPUOANUECKON CUCTEME.

2.4 Bopna. PacTBOpHI. JlaboparopHasi pabora No4 Peakumu HMOHHOTO 2

DNEeKTPOJUTHYECKAs] oOMmeHa. Hcneiranue pPacTBOPOB conen

JUCCOLIMALIS. VUHANKATOpaMHU

2.5 Knaccuduxanus JlaboparopHas pabota Ne5 KauecTBeHHbBIE 2

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

COEAMHEHUH U UX CBOWCTBA | KapOOHAT- AaHUOHBI
IIpaktuyeckass pabora Ne6. Pacder ckopocrteit 2

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

Paznen 3 OPTAHUYECKASA XUMHUSA

3.4 Azotconpep:xkainue JlabopartopHasi padora Ne6 KauecTBeHHBIE 2

OpPTaHUYECKHE COENUHEHHS. | peakuuu OEJIKOB.

Ilonumepsl.

HUTOI'O 24
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IIpunoxenue 3
OBPA3OBATEJIbHBIA MAPIIIPYT

Konrpomupyemeie
KonTpone KonTponupyemsbl
Hast TouKa pasnenst (Tempr) & pesybTaThI OueHouHble cpeacTBa
yueOHOHN TUCIMITIIHBI
Nel Pazpnea L. JIPS, JIPY, JIP14, KonTpoabnas 1. TecroBbie 3ananus
Buosorus MP4, MP5, pa6ora Nel 2. PacuerHble 3a1auK
1IP1, IIP2, IIP3,
1IP4, 1IP5
Ne2 Paznean 2. JIPS, JIPY, JIP14, KonTpoabHnas 1. TecroBeie 3ananus
O6mas u MP4, MP5, I1P6, paboTa Ne2 2. PacuerHble 3a1auu
HeOpraHu4YecKas 11P7, P8, 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, 1IP10, I1P11
N4 Jonyck k Moprdonno | 1. IlpakTudeckue paboOThI
3aueTy 2. JIaGopaTopHble padoThI
3. Tectbl
4. KoHTposbHbIE pabOTHI
Mpomexy | JduddepeHunpoBanHbIi Hrorosas 1. Teoperudeckue
TOYHAS 3auer KOHTPOJIbHASI | BOTIPOCHI 10 COMEPKAHHIO
arrecTan padora Kypca
us 2. Tunosele 3a1anus
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NNCT PETUCTPALUNN MBMEHEHWIN N AOMNONTHEHWUW

Ne Pasgen paboueit KpaTkoe cofepyxaHvie 1aMeHeHVs) [0NoTHeHs Jara, Mognuck
n/n nporpamMmbl Ne mpoTokona  MpeAceaaTens
3acenaHuA MK NK

Pabo4asn nporpaMvia yuebHoM AMCLMIMIMHBI «ECTeCTBO3HaHME»
aKTyavsmMpoBaHa. B pabouyto  nmporpaMmy  BHECEHb!
C/IelytoLLINE V3MEHEHUS:
1 3.2 B cBA c 06HOBfeHVMeM MaTopMbl  3/1eKTpoHHoM — 11.09.2019 T.
YuebHo- 616NMOTEUHOA CUCTEMbI “3HaHUYM” B TekcT pasgena 3.2 [MpotokonNe 1
MeToauYeckoe M Paboyeid  MporpamMMbl - BK/HOHEHbI  OGHOB/IEHHbIE  PEXVMbI
WHOpMaLMOHHOe  JOCTYMa Ha MHhOPMALIOHHbIE UCTOYHUKU.
obecreyeHe
peanmzaLmm
nporpavvib|
2 3YC/IOBAA B B3 C OGHOB/EHVEM  MaTepPUasIbHO-TEXHUYECKOrO 16.09.2020 .
PEA/IIBALIN  obecriedernss n.  MartepuasibHo-TexHuyeckoe  obecriedeHre  [poTokonNe 1
YUEEHOU yMTaThb B HOBOIA peaaKLIMN:
ONCLIMMTINHBI - KabuHeT EcTecTBEHHOHAYYHbIX AUCLMNIVH
KabnHeT ECcTecTBEHHOHAY HbIX AVCLMMINH
YuebHasA ayauTopus /19 NPoBefeHNS YHeOHbIX, MPaKTUHECKUX
1 N1labopaTopHbIX 3aHATUIA, A9 rPYNMoBbIX U MHAVBULYaIbHBIX
KOHCY/bTaLWiA, /19 TEKYLLIEr0 KOHTPOMS W MPOMEXYTOUHOM
arTecTaLym.
Paboyee MecTo nperogasartesi: MepCOHasIbHbIA  KOMMBHOTEP,
pabouve MecTa ObydarouyIxcs, [ocKa Yy4ebHas, YyuebHas
Meberb
Jlabopatopus Xvmun
YuebHasA ayauTopus /19 NPoBefeHNS YHeOHbIX, MPaKTUHECKUX
1 1abopaTopHbIX 3aHTWIA, 7151 FPYMNMOBbIX Y MHAVBALYANBHBIX
KOHCY/IbTaLMiA, /1 TEKYLLIErO KOHTPOMS W MPOMEXYTOUHOM
arTecTaLym.
Pabouee MeCTO MpernogaBaTesis: MepCoOHasbHbIA  KOMIMLHOTED,
pabouve MecTa ObydaroLIXcs, [OocKa YuyebHasl, YyuyebHas
Mebesb;
MakeT JeMOHCTPaUMOHHbIN  “'LieHTpudyra»,  TeMaTudecKvie
niakarbl U Tabmup;
BecCbI TeXHMYECKMe C pa3HOBecaMV;
Becb! 3/1eKTPOHHbIE YUEBHbIE 10 2 KT;
Becbl KB3paTHLE;
OKCUKATOPbI;
CyLLWIKN HaCTEHHbE;
KpblLLKa € BbITSHKKOA (415 BbITSHKHOMO LuKaga Ne01380750),
(200*660*3500 MM;
Turnm dapcopoBble H3KMe NG3;
LLikadhb1 N5 nocyabl U 060pyA0BaHUS;
LLikadh 4151 XpaHeHWsT XMMMHECKMX peakTvBoB, (450*900*2100
MM.);
LLikathb ! CyLLWTbHbE;
LLynub1 TUrenbHbE;
LLikach BbITSHKHOM C MOIKOIA;
HapactaBka ans crona;
BuickosnmeTpbl BIDK;
Crprosku CJ1-2
3 3YC/IOBUA B cBsi3M C  OGHOB/IEHVEM  MaTepPUasIbHO-TEXHUHYECKOrO 16.09.2020r.
PEAIMBALIN  obecriedermnst m. lMporpammHoe obecrieveHne W VHTepHeT-  [poTokonNe 1
YUEEHOU PECYPChI YATATb B HOBOIA PedaKLMN:
ONCUNTVIMHBIL - KabuHeT EcTecTBEHHOHAYUHbIX ANCUMIMINH
MS Windows (nognmcka Imagine Premium) gorosop [O-1227
ot 08.10.2018, cpok aeiicTBms:11.10.2021
MS Office Ne135 ot 17.09.2007, CpOK AeCTBMS: BECCPOYHO
7 Zip cBobogHo pacnipocTpaHsiemoe (https://Amww.7-zip.org/),
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4

3 YC/OoBUA
PEA/IVIBALIN
YUEBHOU
JVCLMIVHB

CPOK JeiACTBUS: 6ECCPOYHO
JabopaTopumsa Xummm
MS Windows (nognmcka Imagine Premium) gorosop [O-1227
ot 08.10.2018, cpok geiictems:11.10.2021
MS Office Ne135 ot 17.09.2007, CpOK AeCTBISI: HBECCPOYHO
7 Zip cBobogHo pacnipocTpaHsiemoe (https:/Amww.7-zip.org/),
CPOK JelicTBUS: 6ECCPOYHO
B CBA3M C 3aK/IOYEHVEM KOHTPaKTOB CO  CTOPOHHUMM
MEKTPOHHBbIMX ~ GMOG/MOTEYHBIM  cucTeMam — “HOpaitT”
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OOO «3rneKTpoHHoe
v3paTenscTBo FOPAT», 01.09.2020 r. no 31.08.2021 r.), n.
VHthopmaLMOHHOe 06ecrieveHne 0OyYeHWsT UMTaTb B HOBOWA
pefakLn:
OCHOBHbIe UCTOYHUKN:

1 Buonorust [OneKTPoHHbIA pecypc]: YYeOHUK W MPaKTUKYM
AN cpegHero  npodeccroHasibHoro  obpasoBaHnst / B, H.
ApbirvH [ gp.] ; nog pefakumein B. H. ApbirvHa. — 2-e m3g,
— Mocksa : VpatensctBo HOpaidt, 2019. — 378 ¢ —
(MpodpeccroHanbHoe  obpasoBaHue). — ISBN  978-5-534-
09603-3. — TeKcT : aneKTPoHHbIN // SBC HOpaiAT [caidt]. —
URL.: https://urait.ru/bcode/433339
2. KammHckuia, B. A OpraHndeckast xumyst B 2 4. Yactb 1
[3nekTpoHHbINA pecypc]: yuebHnK gna Cro/ B.A. KamnHCKWi -
2-e n3,, venp. v gon. - Mocksa: 3patenscteo HOpaidr, 2018.
- 287 C. - Pexxum Joctyna:
https://urait.ru/viewer/organicheskava-himiva-v-2-ch-chast-1-
421069%#page/1 - 3arn. ¢ sKpaHa.
3. Cyeopos, A. B. O6Wast 1 HeopraHWYecKast XUMnst B 2 T.
Tom 1 [3rekTpoHHbIA pecypc]: y4ebHUK gna CIMO / AB.
CygopoB, AB. Hukonbckuia - 6-e 13a., vuerp. 1 gon. - Mocksa:
WspatenscTBo HOpaiit, 2018. - 343 c¢. - Pexum pgoctyna:
https://urait.ru/viewer/obschava-i-neorganicheskava-himiva-v-
2-t-tom-1-430968 - 3arn. ¢ aKpaHa.
4. CysopoB, A B. O6LLaA 1 HeopraHM4eckas Xvmms B 2 T.
Tom 2. [3reKTpoHHbIA pecypc]: y4ebHUK ana CIMO / AB.
CyBopoB, AB. Hukonbckuii - 6- 13g., uerp. 1 on. - Mocksa:
Vi3patenbctBo HOpaidt, 2018. - 315 c. - Pexum pgoctyna:
https://urait.ru/viewer/obschava-i-neorganicheskava-himiva-v-
2-t-tom-2-421330#page/1 - 3arn. ¢ sKpaHa.
5 Bwiwrayk, O. A Buonorus [OneKTpoHHbIA pecypc):
yuebHO-MeToaMYecKkoe nocobre / O. A Bubrayk ; MITY. -
MarnuToropck : MIFTY, 2018. - 1 anekTpoH. orT. auck (CD-
R). - Pexxum Joctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S14
4.pdf&show=dcatalogues/5/9351/S144.pdf &view=true -
MaKpooOLEKT.

JononHutenbHble UCTOHHUKN:
1 KawvuHckwmin, B. A OpraHudeckast XVMMSi: TeCTOBble
3a0aHUs, 3gda4y, BOMPOCbl [SNEKTPOHHDBIA pecypc]: y4ebHoe
noco6ve ana Cro/ B.A. KamUHCKWiA- 2-e 13a., Uchp. 1 aon. -
MockBa: WmatenbctBo HOpawt, 2018. - 28 c. - Pexum

Joctyna: https:/urait.ru/viewer/organicheskava-himiva-
testovve-zadaniva-zadachi-voprosv-415251#page/l - 3arn. ¢
3KpaHa.

2. 3asu, P r. Buonormas  gna Konviemkeii.
O6Le0bpazoBaTe/bHasi NOAroToska [TekcT]: yyebHoe nocobure
ansa Crio/ P.I'. 3asu, B.3. BytBWI0OBCKMiA. - PocToB-Ha-[loHy :
deHnke, 2017. - 317 ¢ : wi, X - (CpegHee
npodeccuoHasibHoe 06pasoBaHue). - ISBN 978-5-222-273354-
8

3. Tetpoeckas, H. A Xumua [SNeKTpoHHbIA pecypc]
npakmkym [gns CIMO] / H. A TMetposckas ; MITTY. -
MarnuToropck : MIFTY, 2017. - 1 anekTpoH. orT. guck (CD-
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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

ROM). - Pexxum Joctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123 .pdf&view=true. -
MaKpooGLEKT.

4, CaeHko, O. E Xvmmst . YUeOHVMK AnS  KOSUIEMKEN.
O6LeobpazoBaTenibHasi MoarotoBka [TekcT] @ y4yebHWMK Ans
Cro / O. E CaeHko. - PocToB-Ha-[loHy : dPeHuke, 2018. - 283
c. - ISBN 978-5-222-29752-0
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