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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMBLI  YYEBHOI
JUCHUILINHBI

1.1 O6nacTe NnpuMeHeHHs NPOrPAMMBbI

Pabouass mporpamma  y4yeOHOH  gucuuruiHbl  «ECTeCTBO3HaHWE»  SIBISIETCSl  YaCThIO
obpazoBarenbHoii mporpammbl CIIO — mporpamMMbl MOATOTOBKH CHELUATUCTOB CPENHErO0 3BEHa IO
CHeINalIbHOCTH CpenHero npodeCCHOHATBHOTO oOpaszoBaHus TEeXHOJIOTHYeCKOronpodus
poheCCHOHATTLHOTO O0pa3OBaHHUS

Pabouast mporpamMma cocTapiieHa Jisi O4HOM (POPMBI OOy UEHHUSI.

1.2 MecTo AMCUHMILIHHBI B CTPYKTYpe MNPOrpaMMbl NMOATOTOBKH CHEHHUAJTHCTOB CpPEIHEro
3BeHA

VYuebnass aucuuiuiiHa «EcTecTBO3HaHME» OTHOCHUTCS K 00meoOpa3oBaTebHOMY — LIHKITY
NPOTrPaMMbl TIOATOTOBKH CIIELIHATUCTOB CPEAHErO 3B€HAa M OTHOCUTCS K mpenmerHoil obmactu @I'OC
cpenHero odmiero oOpasoBanus « ECTeCTBEHHbIE HAYKID.

YpoBeHb OCBOeHHs y4eOHOU nuctumuinHbl B cootBeTcTBUN ¢ PI'OC cpennero odiero oOpazoBaHus
0a30BbIil.

Pabouast mporpamma yudeOHOH mucummimHbl «EcTecTBO3HaAHME» MMEET MEXIPEAMETHYIO CBSI3b C
o0mmeodOpa3oBaTeNbHBIME YUeOHbIME AUCHUTUIMHAME Pu3nka, AcTtpoHoMus, MaTemaTuka.

3HaHUS U YMEHHMs, MOJyUYeHHbIE OOYYaOMUMICA TP OCBOSHHH 00IIeo0pa3oBaTenbHON yueOHOH
mucuuruinHbl  «EcTecTBO3HaHME», YTayONSIOTCS M PACUIMPSIOTCS B IPOLEcce H3Y4YeHHs yueOHBIX
OUCLUUIUIMH TPOrPaMMBbl TOATOTOBKH CHELHMAIUCTOB CPEAHErO0 3BEHa €CTECTBEHHOHAYYHOrO U
obmenpodpecCHOHATBHOTO LIUKJIOB.

1.3 Ilnanupyemble pe3yabTaTbl 0CBOSHUS] AMCUUIJIMHBI:
OcBoenne copep:kanusi y4eOHOU IUCHUIUIMHBI «EcCTecTBO3HaHME» OOecreunBaeT AOCTIKEHUE
00y4arOIUMUCS CIENYIOINX Pe3yabTATOB:

JINYHOCTHBIE PEe3YIbTATHI

¢(hOpMHUPOBAHHOCTh OCHOB CAMOPA3BUTHS U CAMOBOCIUTAHUS B COOTBETCTBHH C OOIICUCTIOBSUCCKUMU
JIP5 LCHHOCTSAMH U HICATIAMH TPAXKIAHCKOrO OOIIECTBA, TOTOBHOCTD U CLIOCOOHOCTH K CAMOCTOSITCIBHOH,
TBOPUCCKOUN U OTBECTCTBCHHOM ACATCIbHOCTH,

TOTOBHOCTb M CLIOCOOHOCTB K OOPa30BaHHUIO, B TOM YUCIE CaMO00Pa30BaHMIO, HA MMPOTSLKCHUN BCEH
JIP9 JKU3HU, CO3HATEIPHOE OTHOIICHHUE K HEITPESPHIBHOMY OOPA30BaAHUIO KAK YCIOBHUIO YCIICIITHOM
poheCCHOHATBHON M OOIIECTBSHHOM ACITCIBHOCTH,

¢(hOPMUPOBAHHOCTD HKOJIOTHICCKOTO MBIIIICHUS, IOHUMAHUS BJUSIHHAS COLIUATBHO -3KOHOMUYICCKHAX
JIP14 | mpoueccoB Ha COCTOSHUE MPHPOIHOU U COLIMANBHON CPEIbl; MPUOOPETCHUE OIBITA HKOIOTO-
HAMPaBICHHOM ACATCIBHOCTH,

MeTanpeamMeTHbIe Pe3VJIbTATHI

TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHOW — HMH(OPMAIIMOHHO-TTIO3HABATEIbHON
NeSITEIbHOCTH, BJIaJICHUE HAaBBIKAMH TOJyYeHHsT HEOOXOmMMOH WH(pOpMAIlMU U3 CloBapei
MP4 | pa3HbIX THUIIOB, yMEHHUE OpPHUEHTUPOBATHCS B PA3UYHbIX MCTOYHHMKAX HH(POPMAIINH,
KPUTHYECKH OLIEHWBATh U HMHTEPIPETHPOBATH MH(POPMALIUIO, TIOJYUAEMYIO W3 Pa3THYHBIX
HCTOYHUKOB,

yMEHHUE WCIOJIb30BaTh CPENCTBA WH(POPMAIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHIMA
(manee - UKT) B pemeHnr KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C
coOmonenneM  TpeOOBaHWI  SPrOHOMUKH,  TEXHUKM  O€30MACHOCTH,  THUTHEHBI,
pecypcocOepekeHus], MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH,

MP5

ITpeamMeTHBIE pe3yIbTATHI

c(hOPMUPOBAHHOCTL MPENCTABJICHUI O POJU U MecTe OUOJIOrMH B COBPEMEHHOW Hay4HOH
I1P1 KapTHHE MHPA, TOHUMAaHUE POJIH OUOJIOTHU B (POPMUPOBAHUN KPYro30pa U (PyHKIIMOHATBHON
I'paMOTHOCTH YCJIOBCKA JIsI PCIICHUA MPAKTHYCCKHX 3aa4,
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I1P2

BJIAZICHUE OCHOBOIOJIArAIOIIUMHU MOHATUSMHU U MNPEACTABICHUSMH O >KUBOW NpUPOIE, €€
YPOBHEBOH OpraHM3allid ¥ 3BOJIOLUM, YBEPEHHOE IMOJb30BAHHE OHOJOTHYECKOI
TEPMHUHOJOTUENH U CUMBOJIUKOM,

I1P3

BJIAACHUEC OCHOBHBIMU METOAAMU HAYYHOI'O MO3HAHUS, UCITIOJIB3Y EMbIMU TIPHU OHOJOTMYECKIX
HUCCICOOBAHUAX JKHUBBIX OOBEKTOB M HKOCHCTEM: OonmucaHue, HUBMEPCHHUE, TPOBCACHUC
H216J'II-OI[6HPII>1; BBISABJICHUE W OLICHKA aHTPOIMOICHHBIX W3MeHEeHNH B Mpupoac,

I1P4

c(OPMUPOBAHHOCTb YMEHHUH OOBSICHSATH Pe3yJbTaThl OUOJIOTMYECKUX HKCIEPUMEHTOB,
pemarhb IeMeHTapHbIe OMOJOTHYECKUE 3a/1a4H,

I1P5

c(hOPMUPOBAHHOCTH COOCTBEHHOM MO3UIINH MO OTHOLIEHHUIO K OMOIOrHYecKOi HHPOpMALIIH,
MOJTy4aeMOU M3 PasHbIX UCTOYHHUKOB, K TJIO0AJBHBIM 3KOJIOTHYECKUM MpodjeMaM U MyTsM
WX PEIICHMUs.

I1P6

c(OPMUPOBAHHOCTL MPEACTABIECHUH O MECTe XMMHH B COBPEMEHHON HAy4HOH KapTHUHE
MHUpa, TOHUMAaHWE PO XUMUU B (HOPMHPOBAHMH KPyro3opa © (PyHKIHOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJI PELICHUs] MPAKTUUECKUX 3a4a4,

I1P7

BJIAJICHUE OCHOBOINOJArarlMMU XHUMHUYECKUMH TMOHATUSIMH, TEOPUAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJOTHEN U CUMBOJIMKOM,

ITP8

BJIAACHUEC OCHOBHBIMHM METOAAMH HAYYHOI'0 TIIO3HAHUSA, HUCHOJB3YEMbIMU B XHUMUU:
HaOJIrOIeHNe, OIMUCaHHWe, HM3MEPEHHE, HKCIEPUMEHT, yMeHHe oOpabaTeiBaTh, OOBSICHSTH
pe3yjbTaTel MNPOBCACHHBIX OINBbITOB MW JACJHATh BBIBOAbIL, TOTOBHOCTbH U CIIOCOOHOCTD
MPUMEHATH METOABI MO3HAHUS MPU PELIICHUHN MPAKTHYCCKUX 3a0a4,

I1P9

c(pOPMHPOBAHHOCTb YMEHHUS [1aBaThb KOJHMUYECTBEHHBbIC OLIGHKU M IMPOBOIUTH PACHUEThl IO
XUMHUYECKUM (OopMyiaM U ypaBHEHUSIM;

I1P10

BJIAACHUEC MPABUJIAMH TCXHUKU 0e30MmacHOCTH MPU UCMTOJIb3OBAHUHN XUMHUYCCKUX BCHICCTB,

IP11

c(OPMUPOBAHHOCTh COOCTBEHHOH TO3UIIMH MO OTHOIIEHWIO K XMUMHYECKON WH(OpPMALUH,
MOJY4aeMOM U3 pa3HbIX HCTOYHUKOB;




2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JTUCIHUILTAHBI

2.1 TemaTHyecKu# MJIaH

Yu4yeOHast HArpy3Ka

o0yuarmuxcst
B TOM 4HcJje
S IPR IR b
Paszgen/ Tema JHCIHNIMHBI o 3 ¥ = = - pesy
5 S~ g = 2 = OCBOCHHS
2 3 2 = AMCUHUILIHHBI
-] = = 8 Z
= £ = i~
o M & oo
2 | g 2
= = =
JIPS, JIP9, IP14;
MP4, MP5;
Paszpen 1 buonorus 34 22 6 6 11P1, ITP2, TP,
ITP4, TIPS
Beenenue 5 5 JIP5, MP4,
Tema 1.1 Xumnueckasi opraHu3anysi KJI€TKU IIP1, 1IP2, 1IP3
Tema 1.2 OOMeH BelecTB U MpeBpalieHne 3 1 5 JIP5, MPA4, IIP1,
SHEPrUU B KJIETKE 11P2, IIP3, 11P4,
JIP5, JIP9, MP4,
Tema 1.3 Crpoenune u QyHKINH KIETKH 3 1 2 MPs5, IIP1, IIP2,
1IP3, [IP4
Tema 1.4 ®opMbI pa3MHOXKEHUS OPTaHU3MOB. 5 ) JIP5, JIP9, MP4,
Jlenenuve kneTok 1IP1, 1IP2, IIP3
JIP5, JIP9, MP4,
Tema 1.5 Onrorenes 4 2 2 MP5, [IP1, 11P2,
1IP3
Tema 1.6 3akOHOMEPHOCTH HaCJI€OBAHUS JIP3, JIP9, MP4,
P floBa 4 2 2 1IP1, IIP2, IIP3,
MPU3HAKOB [IP4
JIP5, JIP9, MP4,
Tema 1.7 3akoHOMEpPHOCTH U3MEHYHBOCTHU 3 1 2 MPs5, IIP1, IIP2,
1IP3, [IP4
Tema 1.8 OCHOBBI CeNEKLIUN PACTCHUIA, 1 1 JIPS, JIP9, MP4,
JKUBOTHBIX U MUKPOOPIraHHU3MOB [IP1, 1IP2, 1IP3
JIP5, JIP9, MP4,
Tema 1.9T : i :
eMa eopus 3BOJIOLMU. JBrKyue ) ) MPs. TP IIP2,
CHUJIBI Y IPUYMHBI 3BOJIOLUU 1IP3. ITP4
JIP5, JIP9, MP4,
Tema 1.10 M i :
emMa HKPO3BOJIOLUS U 4 ) 5 MP3. 1IP1. 1IP2
MaKpO3BOJIOLIHS. 1IP3. ITP4
JIP5, JIP9, MP4,
Tema 1.1111 : i ’
UIe a POUCXOXKICHNE YeIOBEKA 5 5 MP3. TIP1. 1IP2
€JIOBEYECKHUE PACHI. 11P3, 1IP4
JIPS, JIPY, JIP14,
Tema 1.12 Yuenue o 6uochepe 1 1 MP4, MPS5,
Okonoruueckue GaKTopsbI IIP1, IIP2, IIP3,
1IP4, IIP5
JIP5, JIPY, JIP14,
MP4, MP3,
Tema 1.13 Dxomornuecknue CUCTEMBI 1 1 1PL 1Ip2, 11P3,
1IP4, IIP5
JIP5, JIPY, JIP14;
MP4, MP35;
Tema 1.14 buocdepa u yenosek. buonnka 2 2 1IPL 1Ip2, 11P3,
1IP4, IIP5




Pasgen 2 O6was n HeopraHnyeckas
XUMUS
BeepneHune

Tema 2.1 OCHOBHbIE MOHATUSA N 3aKOHbI
XUMUNN

Tema 2.2. MeprnoanyecKnin 3aKoH 1
nepuoganyeckas cuctema A..MeHgeneesa.
CTpoeHune aTomMa

Tema 2.3.CTpoeHune BeLecTBa. Xummyeckas
CBA3b.

Tema 2.4Bopa. PacTsopbl.
ANeKTpoNMTMYECKasa guccounaumns

Tema 2.5 Knaccngmnkaymns HeopraHmM4ecKnx
COEAMHEHNIA N NX CBOICTBA

Tema 2.6 XMUnYeCKMe peakLumnm

Tema 2.7MeTannbl U HeEMeTaNNbI

Pasgen 3 OpraHunyeckas xummsa

Tema 3.1 OCHOBHblE MOHATUSA OPraHNYecKomn
XUMWUU U TEOPUSA CTPOEHUA OPraHNYECKUX
COeMHEH NI

Tema 3.2 ¥rnesofopoabl U X NpUpoaHbIe
NCTOYHMKMN

Tema 3.3 Kncnopogcogzepxatyue
opraHu4yeckue BeLecTsa

Tema 3.4 AsoTcofepXKalline opraHnyeckune
coeguHeHus. Monnumepsl.

Bcero

40

38

14

10

10

112

30

36

14

10

88

12

12

NP5, NP9, /P14,
MP4,MP5, NP6,
Mnpe7, MP8,Meo9,
Me1o, nrP11

NP5, NP9,MP5,
MP9

NP5, NP9, MP4,
MP5, TP6, MP7,
MP8,Mneo9, rrP11
NP5, NP9, NP14,
MP4,MP5, T1P6,
MP8,Mnpeo, Mpr10,
MnrP11

NP5, NP9, JP14,
MP4,MPS5, IP6,
MpP7, MP8,Mnpy,
MpP10, NMprP11

NP5, JIP14, MP4,
MP5, T1P6, T1P7,
MpP8,MrP10, NP11
NP9, N1P14, MP4,
MP5, TP6, NP8,
MP9, NMP10

NP5, NP9, MP4,
MP5, T1P6, NP8,
MP9, NMP10

NP5, NP9, MP4,
MP5, 1P6, TIP7,
P8,

MpP9, MNP10, NP11
NP5, NP9, P14,
MP4,

MP5, T1P6, T1P7,
rnpes,

Meo9, NMe10, NP1l
NP5, NP9, JP14,
MP4,MPS5, IP6,
MnpP7, MP8,rpy,
MpP10, NMprP11

NP5, NP9, JIP14,
MP4,MP6, Mnp7,
MP8,rneo9, MpP10,
MnrP11

NP5, NP9, JIP14,
MP4,MPS5, MnpP7,
MP8,Mneo9, P10,
MnrP11

NP5, NP9, JIP14,
MP4,MPS5, IP6,
MnpP7, MP8,rpy,
MpP10, MprP11



2.2 Copepxanne y4eOHOH AUCHUIIMHBI

BBEJAEHUE

BxonHoli koHTposb. MHCTPYKTHUBHBIN 0030p conmepkaHusl y4eOHOW MUCHMIUIMHBI M 3HAKOMCTBO
00y4arIuXcst ¢ OCHOBHBIMH YCJIOBHSIMU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBL

Buabl yueOHoi# 1eATEIbHOCTH

YMeHne MOCTaHOBKHU LENeH NEATENBbHOCTH, NJIAHUPOBAHUS COOCTBEHHOH NEATETBHOCTH IS
JOCTHDKEHHUSI TIOCTABJIEHHBIX MENel, NPEeNBUACHUS BO3MOXHBIX PE3YyJIBTaTOB 3STHUX JIECHCTBUH,
OpraHW3aIuy CAMOKOHTPOJISI W OLEHKH MOTyYEHHBIX PE3yJIBTaTOB.

O3HakomsieHHEe C OHOJOrMYECKMMH CHUCTEMaMH pa3HOTO YPOBHS: KIJIETKOH, OpPraHU3MOM,
nonyJisinue, skocucreMoi, ouocdepoit. Onpenenenne ponu Onojioruu B GOPMUPOBAHUN COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTHHBI MHUPa U MPAKTHYECKOH AeATeNbHOCTH joneil. O0ydeHue coOIr0neHHro
MPaBWI TIOBEJEHUS] B NpUpoje, Oepe’kHOMY OTHOIICHHIO K OHMONOrmYeckuM OObekTaM (pPacTeHUsSIM W
JKUBOTHBIM, M X COOOIIECTBaM) U UX OXPaHe.

Paszgen 1 BUOJIOT UM

Tema 1.1 Xumuueckasi OpraHu3anusi KJIeTKH

Coaepxanue yuyeOHOro marepuasa no teme: PasButue 3HaHuM 0 kierke. KnetouHas teopus.
Ponb k1€TOYHOM TEOpUHM B CTAHOBJICHWH COBPEMEHHOW €CTECTBEHHOHAy4YHOW KapTHUHBI MHpA.
XHUMHYECKUI COCTaB KJIETKU. POJb HEOpraHM4ecKnxX M OPraHUYECKUX BELIECTB B KJIETKE W OpPraHHU3MeE
YEJIOBEKa.

Buapl yueOHoi#1 1eATEIbHOCTH

YMeHHe TpPOBOANTH CPABHEHHE XUMHYECKOW OpraHU3allM JKUBBIX M HEXKUBBIX OOBEKTOB.
IlonyueHnne npeacTaBiaeHus: O pOIM OPraHUYECKUX U HEOPraHUYECKUX BELIECTB B KIIETKE.

Tema 1.2. OOMeH BemecTs U NpeBpalieHHe JHEPruN B KJIeTKe

Copep:xanue yued0HOro marepuana no reme: OOMeH BEIIECTB U MPEBPAILEHIE YHEPTHH B KIIETKE:
TUTACTHYECKUI B HYHEPreTHIeCKUi OOMEH.

Crpoenune u ¢pynknuu xpomocoMm. JIHK — Hocutens HacneacrBenHod uHdopmarmu. Perukanus
JHK. TI'en. I'enerudeckwii kox. buocunres Oenka.

Buapl yueOHoi#1 1eATEIbHOCTH

YMeHHe CTPOUTh CXeMbl OJHepreTuueckoro obmeHa u OwmocuHTesa Oenka. Ilomyuenme
NPEACTaBICHUS O MPOCTPAHCTBEHHOM CTPYKType Oenka, monekysn JIHK u PHK.

Tema 1.3 Ctpoenne u pyHKUMHU KJIETKH
Coaep:xkanue yueOHOro marepuaja mo reme: lIpokapuornieckue U 3yKapuOTUYECKUE KJIETKH.

Opranouns! ki1eTku. Bupychol kak HeksieTouHbie hopmbl. bopbOa ¢ BUpYCHBIME 3200/ I€BaHHSIMH.

Buabl yueOHoi#1 1eATEIbHOCTH

N3yueHue CTpOSHUS KIETOK SYKAPUOT, CTPOSHUSI 1 MHOTOOOpPa3usi KJIETOK PACTEHHH U KUBOTHBIX C
MOMOIIBI MHUKpompenapaTos. HaOmoneHne KJIETOK pPacTeHW W JKUBOTHBIX TOJ] MHUKPOCKOIIOM Ha
rOTOBBIX MHKpOIIpEenaparax, WX omnucaHue. l[IpuroToBjeHHe W OMUCAHWE MHUKPOIPENapaToB KIETOK
pactenuii. CpaBHEHHE CTPOSHUS KJIETOK PACTEHHI U JKUBOTHBIX IO TOTOBBIM MUKPOITpenapaTam.

Tema 1.4 @opmbl pa3MHOKEHUS OPraHu3Mos. /lenenne Kierox
Conepxxanue ydeOHOro marepuana no teme: Opranmsm — eauHoe 1enoe. MHorooOpasue
opraHu3MoB. Pa3sMHOXKEHHE — Ba)kHEHIIee CBOHCTBO KHBBIX OpraHu3MoB. IlomoBoe u Oecmonoe
pasMHOkeHHe. Muto3. Meiio3. O0Opa3oBaHre MOJIOBBIX KJIETOK U OILIOIOTBOPEHHE.
Buabl yueOHoi#1 1eATEIbHOCTH
OBnaneHue 3HaHUSAMHU O Pa3MHOXKEHUM KaK O BaKHEHIEeM CBOMCTBE *KMBBIX OPraHU3MOB. Y MEHUE
CaMOCTOSITENIbHO HAXOIUTh OTJIMUYMS MHUTO3a OT Meio03a, onpenessist SBOJIOLUOHHYIO POJb 3THX BUIIOB
neneHus kiueTkd. O3HaKOMIIEHHE C KJIETOYHOHN TeOopHeil CTpOeHMsI OPraHu3MOB. Y MEHHE CAMOCTOATENbHO



HCKATh OOKa3aTCJIbCTBA TOI'O, YTO KJICTKA — JJIEMCHTApPHAasd >KHUBast CUCTEMAa U OCHOBHAA CTPYKTYPHO-
(I)YHKLII/IOHaJ'IbHaH CAWHHUIA BCEX JKUBBIX OPraHU3MOB.

Tema 1.5 OnTorenes

Copepxanue yuyeOHOro marepuana mno Teme: MHAouBuAyanbHOE pa3BUTHE OpraHu3Ma
(onTorenes). IlpuuuHBI HapyIIEHWH pa3BUTHS OPTaHW3MOB. MHIUBUAyalbHOE pa3BUTHE YeEJIOBEKA.
PenponyktuBHoe 3a0poBbe. IlocneAacTBUs BIMSHUS AJKOTOJs, HUKOTHHA, HAPKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apPOJBILIA YEJIOBEKA.

Buabl yueOHoi# 1eATEIbHOCTH
O3HakoMIIeHHE C OCHOBHBIMH CTaIUsIMH OHTOT€HE3a Ha MPUMEPE Pa3BUTHS TO3BOHOYHBIX KHBOTHBIX.
YMeHHne XapakTepru30BaTh CTaINU MOCTIMOPHOHAIBHOTO Pa3BUTHS HA MMPUMEPE YENIOBEKaA.
O3HakoMIIEHHE C TPUYUHAME HAPYIIEHUH B Pa3BUTUN OPTaHU3MOB.

PasButne ymeHuss mnpaBWIbHO (GOPMHUPOBATH MOKA3aTENbHYIO 0a3y SBOJIIOLIMOHHOTO Pa3BUTHS
JKUBOTHOT'O MHUDA.

Tema 1.6 3akoHOMepHOCTH HACJIeJOBAHHS IPU3HAKOB

Copepxanue y4eOHOro marepuana 1o Teme: |eHeTMka — Hayka O 3aKOHOMEPHOCTSIX
HaCJIEZICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. I'. Mennenb — OCHOBONOJIO’KHUK ME€HETUKH.
I'enernueckass TEepPMHMHOJOIMSI M CHMBOJMKA. 3aKOHbI TE€HETHKH, ycTaHOBieHHble I. Menpenem.
MonorubpuaHoe #  JUTHOPUAHOE  CKpELIMBaHHE. XPOMOCOMHAsl TEOPHsl  HACIEIACTBEHHOCTH.
Bzaumoneticteue renos. 'eHernka nosia. CLemneHHOE C MOJIOM HacjeloBaHHe. 3HaUe€HUe TeHeTUKHU IS
ceNleKuu 1 MenuuuHbl. HacnencrseHHbie O0Ie3HN YeI0BeKa, MX MPUYHUHBI U MPO(UITAKTHKA.

Buapl yueOHoi#1 1eATEIbHOCTH

O3HakoMJIeHHE C 3aKOHOMEPHOCTSIMU HACJIEeICTBEHHOCTH U U3MEHUYHMBOCTH OpraHu3MoB. M3yuenue
3aKOHOB TEHETUKH, YycTaHoBJeHHble I Mennenrem. YMeHue pemiath IeHETHUECKHE 3ajaud Ha
MOHOTHOPUAHOE U AUTHOPHUIHOE CKPEIIUBAHUE.

Tema 1.7 3akoHOMepHOCTH H3MEHYHBOCTH

Coaep:kaHue y4e0HOro Marepuaja mo reMe: 3aKOHOMEPHOCTH U3MeHUMBOCTU. Hacnencreennas
WIN TEeHOTHINYECKass HM3MEHYMBOCTh. MOU(UKAIMOHHAS, WJIM HEHACIEICTBEHHAs W3MEHYHBOCTb.
I'eneruka 4uenoBeka. I[eHetmka u wMemummHAa. MaTepuanbHble OCHOBBI HACJIEACTBEHHOCTH U
W3MEHUYMBOCTH. | '€HeTHKa 1 3BOTIOLIMOHHAS TEOpUsl. | €HeTHKa MOy JISILUN.

Buapl yueOHoi#1 1eATEIbHOCTH

O3HakoMIIeHHE C HACJIEACTBEHHOW M HEHACJICACTBEHHOW HM3MEHUHBOCTBIO M €€ OHMOJIOrHM4ecKoi
pPOJIBIO B 3BOJIIOLMH JKUBOro mupa. llomydenwe mnpencTaBieHUss O CBSI3M TEHETUKU W MEAHULMHBL
O3HakOMIIEHHE C HACJIEACTBEHHBIMHU OOJIE3HSMH YEJIOBEKa, X MPUUNHAMH U MpodmiakTukoil. Uzyuenue
BJIMSIHUST QJIKOTOJIN3MA, HAPKOMAaHWH, KYPEHHUs Ha HAaCJIEACTBEHHOCTb Ha BHUAEOMarepuale. AHaW3
(hbeHOTHIMHYECKON M3MEHYMBOCTH. BBISABIIEHHE MyTareHOB B OKPYIKArOIIeH cpene W KOCBEHHAsl OLEHKA
BO3MOJKHOT'O UX BJIUSTHUSI HA OPTAHU3M.

Tema 1.8 OcHoBBI cesieknusi pacTeHMIl, JKUBOTHBIX H MHKPOOPIraHU3MOB

Conepxanue y4eOHOro marepuajia no teme: I eHeTHka — TeOpeTHYECKas OCHOBA CEJEKLIUU.
OpoManiHuBaHuE >KMBOTHBIX M BbIpAIllMBaHHE KyJbTYPHBIX PAacT€HUN — HadajbHbIE 3TAlbl CEJEKLIMH.
Yuenue H .M. BaBunosa o nieHTpax MHOrooOpasust U MPOUCXOKACHUS KyJIbTYPHBIX pacTeHuil. OCHOBHBIE
METOABI CEeJNEKUNH: THOpHOu3alMs W HCKYyCCTBEHHBbIH OTOOp. OCHOBHBIE NOCTHIKEHUS COBPEMEHHOU
CEJIeKLIUH KyJbTYPHBIX PACTEHUN, NOMALIHUX >XUBOTHBIX M MHKpPOOPraHWU3MOB. buorexnosorus, ee
IOCTIDKEHUS M TIEPCTIIEKTHBBI PAa3BUTHUSI. DTHUECKHE aCMIEKThl HEKOTOPBIX JOCTIKEHUH B OMOTEXHOJIOTHH.
I'MO. KioHupoBaH#€e *KHBOTHBIX (TIPOOJIEMBI KJIIOHUPOBAHHSI YEJIOBEKA).

Buabl yueOHoi#1 1eATEIbHOCTH

IlonyueHne mnpeacTraBieHUs] O TEHETUKE KAK O TEOPETUYECKOH OCHOBE celekuud. Passutune
METaNpeIMETHBIX YMEHHH B MPOLIECCEe HAXOXKIEHHsT Ha KapTe LEHTPOB MHOr000pa3usl U MPOUCXOXKICHHS
KyJbTYPHBIX PAaCT€HHM W IOMAIIHMX >KUBOTHBIX, OTKpbITbIXx H. M. Basunosbmm. M3yuenue meronos



rHOpUAN3a U HMCKYyCCTBEHHOrO OTOOpa. YMEHHe pa3dmparbcs B 3TUYECKHX AaCMEKTaX HEKOTOPBIX
IOOCTIDKEHUH B OMOTEXHOJIOTUH: KJIOHHUPOBAHMU JKUBOTHBIX U MpoOJieMax KIOHUPOBAHHS YEJOBEKA.
O3HakOMJIeHHE C OCHOBHBIMH JOCTHXEHHUSIMH COBPEMEHHON CeNEKIUH KyJbTypHBIX pacTeHuM,
JOMAIIHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB.

Tema 1.9 Teopus 3Boaronun. /{BuxKymue cuibl 1 NPUYHHBI IBOJTIOLHH

Conepxanue y4deOHOro marepuana mo teme: ['mmoresnl npoucxoxnaeHus xusHu. Hcropus
SBOMIOUMOHHBIX unaed. 3HaueHue pabor K.JIunnes, ydenus JK.b.Jlamapka, 3>BOJFOLIMOHHOW TEOpUH
U Jlapuna. Ponb 3BONIOLMOHHON TEOpUHM B (POPMHPOBAHMU COBPEMEHHON €CTeCTBEHHOHAYYHOMH
KapTUHBI MHpa. JIBIDKYIHE CHJIBI M TPUYMHBI 3BOJIOLHMH, HX BJIUSHHE HAa TEHO(POHA NOMyJISILIHH.
MHoroobpasue Mupa Ha 3eMiie U ero OpraHu3aLisL

Buabl yueOHoi# 1eATEIbHOCTH
AHamM3 ¥ OLEHKa pPAa3JIMYHBIX TUIOTE3 NPOHCXOXKAEHUs >KU3HU. llodydeHue mnpencraBieHus o0
YCJIOKHEHUH JKUBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE SBOMIOLMHU. Y MEHHE DKCIIEP UMEHTAIbHBIM Iy TEM
BBISIBJIATh QJJAlITHBHbIE OCOOEHHOCTH OPTraHM3MOB, WX OTHOCHTENbHBIH Xapaktep. (O3HAKOMIIEHHE C
HEKOTOPBbIMH MPEACTABUTEISIMUA PEIKUX W HMCYE3AKLINX BUAOB pPAaCTEHUN U KUBOTHBIX. IIpoBenenue
omucaHust ocol0eil ogHOro BHAa 1O  MOP(QOJOTHUECKOMY  KPHUTEPHIO TP  BBINOJHEHUHU
nabopatopHoipaboTel. BrisiBIeHHe YepT MpUCIOCOONIEHHOCTH OPraHU3MOB K Pa3HBIM cpernamM OOHTaHHS
(BOIHOM, HA3€MHO-BO3/1y IIHOM, TOYBEHHOI).

Tema 1.10 MUKPO3BOJIIOLHS H MAKPOIBOJIIOLHA

Coaepxanue ydeOHoro marepuana mo teme: Mukpossomouus. Ilomymsimst - CTpyKTypHas
eIVHUIA BHUIA, €NWHUIA 3BoMonMu. Bun, ero kpurtepuu. BupooOpasoBaHue. MakposBOOLUS.
Bbuonornyeckuii mporpecc, perpecc. HampaBineHuss >BOMIONMM. WAHOANANTALNH, apoMOpP(O3BHI,
nereHepauus. /lokazaTenbcTBa SBOMIOLUM.

Buabl yueOHoi#1 1eATEIbHOCTH
O3HakOMJIEHHE C KOHIEMNIHed BUAa, €€ KpUTepHsMH, moadop MPUMEPOB TOrO, YTO MOMYJISIUS —
CTPYKTypHasi €IWHULA BUAAa W 3BOMONMH. (O3HAKOMJIEHHWE C IBIDKYIIMMHCS CUJIAMHU 3BOJIIOLUUHN €€
J0Ka3aTeNbCTBAMU. YCBOEHHE TOrO, YTO OCHOBHBIMM HAIPaBJIEHUSAMHU 3BOJIIOLMOHHOIO Iporpecca
SBJITIOTCST OMOJIOTHYECKUH MPorpecc u OMONIOrHYeCKUil perpecc.

Tema 1.11 IIpoucxoxaenne yenosexa. Henoseyeckne pacel

CoaepxaHue yue0HOro MaTepuaJja no TemMe: COBPEMEHHBIETUIIOTE3bl IPOUCXOXKACHUS YEIOBEKa.
OBosouus npuMaToB. JlokasaTesnbCcTBa POJACTBA U€JIOBEKa C MIIEKOMUTAIOIIMMM KUBOTHBIMH. JTallbl
5BOJIFOLIMY Y€JIOBEKA.

Buabl yueOHoi# 1eATEIbHOCTH

AHanu3 M OLEHKA Pa3JIM4YHbIX T'MIIOTE3 O MPOUCXOXKIEHUHU uejoBeka. Pa3BuTue ymMeHMsI CTPOUTH
IOKa3aTeNnbHYyI0 0a3y MO CPaBHUTENIbHON XapaKTePUCTUKE YEJIOBEKa U IIPUMATOB, TOKA3bIBast UX POJCTBO.
BrisiBneHne 3TanoB 5BOJIIOLMM 4YEOBEKAa. YMEHHE JOKa3blBaTb PABEHCTBO YEJIOBEUECKHX pac Ha
OCHOBAHUU UX POACTBA U €IMHCTBA NMPOUCXOXKACHUs. Pa3BUTHE TONEPAHTHOCTH, KPUTHKA pacu3Ma BO
BCEX €ro MPOSIBJICHUSX.

Tema 1.12 IlonsiTue o 6nocdepe. Ixosoruyeckue paxkTopsl

Conepranue yueOHOro Marepuaja mo teme: buocdepa — riobanpHas skocuctema. Yuenne B.
U. Bepnanckoro o Ouocdepe. Pomp >xuBbIXx opranusmoB B Omocdepe. buomacca. Kpyrosopor
BAXXHEHWIINX OMOTE€HHBIX 3JIEMEHTOB (Ha MpHUMepe yriepona, a3ora u np.) B Ouochepe. Ixonorus —
HayKa O B3aMMOOTHOIIEHHSIX OPraHM3MOB MEXAy cOoOOH M OKpY’Karolled Cpemoil. DKOJorndecKue
(dakTopbl, X 3HAYEHUE B XKWU3HU opraHu3MoB. Hoocdepa. [IpaBuia nmoBeneHus Joael B OKpysKarome
npuponHOi cpene. bepeskHoe oTHOIIeHUE K OuonorndeckuM oObekTaM (PaCTeHUsSIM W JKUBOTHBIM U HUX
coolIIecTBaM) M UX OXPaHa.

Buabl yueOHoi# 1eATEIbHOCTH
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Osnakomyienne ¢ ydennem B.W.Bepnanckoro o Ouocdepe xak o rmodanpHON 3kocucteme. Hamuuue
NpeACTaBJIeHUs O CXeMe DKOCHCTEMbI Ha mpumepe Ouochepsl, KPyroBOPOTE BEIIECTB W MPEBpAIlEHUH
sHepruu B buocdepe.

YMeHHne A0Ka3bIBaTh POJIb XKUBBIX OPraHU3MOB B OMoc(epe Ha KOHKPETHBIX MpUMepax.

HzydeHne 3K0JI0rnuecknx (pakTopOB U MX BIUSHHUS HA OPraHU3MBL.

Tema 1.13 Dxonornueckue CHCTEMbI

Conepxanue y4ye0HOro MmaTepuajia Mo TeMe: BHIOBas U IPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. Ilumesbie cBsI3M, KPyroBOpPOT BELIECTB U MpeBpallleHHne dHepruu B skocucreMax.IIpuunnbl
yCTOHUMBOCTH M CMeHbI 3kocucTeM. Cykueccnn. McKyccTBeHHBIE COOOIIECTBA — arpO3KOCHUCTEMBI H
ypOoskocucteMbl. MEXKBHIOBBIE B3aUMOOTHOIIEHUSI B  5KOCHCTEME. KOHKYPEHIHs, CHMOHO3,
XHUILIHUYECTBO, Napa3suTU3M

Buabl yueOHoi# 1eATEIbHOCTH
3HAKOMCTBO C 3KOJIOTMYECKUMHU CUCTEMAaMH, UX BUAOBOH U MPOCTPAHCTBEHHON CTPYKTypamu. YMeHue
OOBSICHATh PUYHHBI yCTOHUYUBOCTH M CMEHBI SKOCHCTEM.
O3HakoMIIeHHE C MEXBHIOBBIMH B3aHMOOTHOIICHUSIMH B 3KOCHUCTEME. KOHKYpPEHLHeH, CHMOHO30M,
XUIIHUYECTBOM, Mapa3suTU3MOM.
YMeHHne CTPOUTH SIPYCHOCTb PACTHTEIBHOTO COOOIIECTBa, MUIIEBBIE LIENTH U CETH B OMOLICHO3€, a TAKXKe
SKOJIOTHYECKHUE MHPaMUIbL.
3HaHWE  OTJIMYUTENBHBIX MPHU3HAKOB  HCKYCCTBEHHBIX  COOOIIECTB —  arpodKOCHCTEMBI U
yPOO3KOCHUCTEMBI.
OmnncaHue aHTPONOTeHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JaHAIadTaX CBOSH MECTHOCTH.
CpaBHHTENBHOE ONMUCAHHE OJHOW M3 €CTECTBEHHBIX NPUPOAHBIX CHUCTEM (HAmpuMep, Jeca) U KaKow-
HUOYIb arpO3KOCUCTEMBI (HAIIPUMED, MITEHHYHOTO TTOJIS).
CocraBiieHue cxeMm Iepenadyd BELIECTB W SHEPruu MO LEMNsM NUTaHUs B MPUPOAHONH 3KOCUCTEME U
arpoLeHo3e.

Tema 1.14buoc¢epa u yenosexk. buonuka

Copep:xanue y4de0HOro marepuaja mo teme: buochepa um yenoek. buoHmka kak OnHO U3
HampaByieHud Ouonmornu wu  kuOepHeTHKU. PaccmorpeHue OuoHukol ocobeHHocTel  Mopdo-
(pU3NONOrNYeCKO OpraHN3auH KUBBIX OPraHU3MOB U MX HCIIOJIB30BAHMS AJISI CO3AaHUSI COBEPIIEHHBIX
TEXHUYECKUX CHCTeM M YCTPOICTB MO AaHAJOTMU C SKUBBIMH cHUCTeMaMu. IIpMHLMIIBI U MpUMeEpHI
UCITIOJIB30BAHUSI B XO3SIMCTBEHHOH NESTENBbHOCTH Jronel MOp(odyHKIMOHAIBHBIX YepT OpraHU3aLUuU
PacTEeHUH U KUBOTHBIX.

Buapl yueOHoi# 1eATEIbHOCTH
O3HakoMJieHHE C TpUMEpaMH HCIOJb30BAaHUS B XO3SIMICTBEHHOW MAEATENbHOCTH Jronell mopdo-
(YHKIMOHAIBHBIX YEPT OPraHU3aLNH PACTEHUH U JKUBOTHBIX MPU CO3IAHUH COBEPUICHHBIX TEXHUYECKUX
CHCTEM M yCTPOWCTB MO AHAJIOTHH C KUBBIMH CHCTEMAaMH. 3HAKOMCTBO C TPyOYaThIMH CTPYKTypamH B
JKUBOH TpUpPOAE U TEXHUKE, a’pOJMHAMUYECKUMH M THAPOJUHAMUYECKUMH yCTPOICTBAMMU B JKUBOU
MIPUPOJIE U TEXHUKE. Y MEHHE CTPOUTDH MOJIENN CKIIAAHaTON CTPYKTYPbI, UCIIONb3YEMbIE B CTPOUTEILCTBE.

Paspen 2 OBIIAA 1 HEOPTAHNYECKASA XUMMUSA

Tema 2.1 OcHOBHbBIE MOHATHS U 3AKOHbI XUMHH

Conep:xkanue y4deOHOro marepuaja mo Tteme: BemecrBo. Atom. Monekyna. XuUMHUYECKUM
snemMeHT. Astorponusi. IlpocTeie u criokHbIe BemecTBa. KadeCTBEHHBI U KOJUYECTBEHHBIN COCTAaB
BEIIECTB. XUMUYeCKHe 3HaKu u (opmysbl. OTHOCUTENbHBIE AaTOMHAasi W MOJICKYJISIPHAS MacChl.
KonuuecTso BelecTsa.

OcHoBHble 3akOHbI XUMHM. CTexuoMeTpusi. 3aKOH COXPAaHEHMs MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBA BELIECTB MOJIEKYJISIPHON CTPYKTYPbl. 3aKOH ABOTaIpO U CIAEACTBUS U3 HETO.

PacueTHble 3a1a41 HA HAXOXKAEHHUE OTHOCUTEIBHON MOJIEKYJISIPHON MacChl, ONPEAEICHUE MaCCOBOM
JOJIU XUMHUUYECKHUX 3JIEMEHTOB B CJIOXKHOM BEIIIECTBE.

Buabl yueOHoi#1 1eATEIbHOCTH
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YMeHHe [aBaTh ONPEAENIEHHE W ONEepUPOBaTh CIEAYIOUIUMH XUMUYECKUMH MOHSATUSMU. BEIIECTBO,
XUMHMYECKUI DJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTENbHBIE AaTOMHAas W MOJIEKYJIsIpHasT MAacChbl, HOH,
AJUIOTPONMSL, U30TOMBl, XUMHUYECKAs! CBsI3b, DJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTENEHb OKUCIICHMUS,
MOJIb, MOJISIPHAsT Macca, MOJPHBIH 00BEeM ra3000pa3HBIX BEIIECTB, BELIECTBA MOJEKYJSIPHOTO H
HEMOJIEKYJIIPHOTO CTpoeHus. POpMyIMpPOBAHHE 3aKOHOB COXPAHEHMsI MAcChl BEIECTB M MOCTOSHCTBA
COCTaBa BEUIECTB. YCTAHOBKA MPUYUHHO-CIEACTBEHHON CBSI3U MEXAY COAEPKAaHUEM O3THUX 3aKOHOB M
HAIMCAaHUEM XHUMHYECKHX (POPMYJT U YPaBHEHUIA.

Ucnonp3oBanue B yueOHOH 1 MPoheCcCHOHAIBHON AEATENbHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIMKH.
Haspanue W3y4Y€HHBIX BEIIECTB MO TPUBUAIBHONH WIM MEXKOYHAPOAHOW HOMEHKJIATYype U OTpPaKeHHUe
COCTaBa STUX COCAMHEHUH C MOMOILIBI0 XUMHUYECKUX (popmyr.

OTtpakeHne XUMHUYECKUX MPOLIECCOB C MOMOLIBI0 YPABHEHU M XUMUUECKUX PEeaKLIM.

Tema 2.2 Ilepuoaunuecknii 3aKoH 1 nepuoanyeckas cucrema /I.LU. Menneneesa.
Crpoenue aTtoma

Coaep:xkanue ydeOHOro marepuaja no teme: otkpoitue J[ M. Menneneessim Ilepuonuueckoro
3akoHa. [Tepuogudeckuii 3akoH B popmymuposke JI. 1. Menneneena.

[Tepronuyeckass Tabmua XUMHUYECKUX 3JIEMEHTOB — rpaduyueckoe OTOOpakeHHe NMEePHOIUIECKOTO
3akoHa. CTpyKTypa MEpUONUYECKON TaOnMubl: mepuonsl (Manble W OONbLINe), Tpynmbl (IJIaBHAas U
noOoYHas).

ATtoM— crnokHas dactuua. Anpo (MpOTOHBI M HEWTPOHBI) M 3JNEKTPOHHAs obOosouka. M30TOrBL
CTtpoeHne 3JEKTPOHHBIX OOOJOYEK aTOMOB 3JIEMEHTOB MasbiXx NepuonoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJBIINX MEPHOAOB (MEPEXOAHbIX 31eMeHToB). [lonsaTHe 00
opbuTansx. s-, p- u d-opburanu. INeKTPOHHBIE KOHQUTYPALIUA ATOMOB XHMHUYECKHX 3JIEMEHTOB.

CoBpemeHnHast (HOpPMYJIUPOBKa MEPUOAMUYECKOrO 3aKOHA. 3HAYEHHE NMEPHOAMYECKOro 3aKOHa U
NEePUOIUYECKON CUCTeMBl XUMHUYeCcKuX 351eMeHTOB J[. M. Menneneesa niisa pasBUTHs HAYKU U TOHUMAaHUS
XUMHUYECKONW KapTHUHBI MUPA.

Buabl yueOHoi#1 1eATEIbHOCTH
YcTaHOBKA HBOJIFOLIMOHHON CYITHOCTH MEHJENEEBCKON M COBPEMEHHOH (POPMYyITHMPOBOK MEPUOANIECKOTO
3akoHa /1. 1. Menaeneesa.

ObmpsicHeHHne (PU3HUECKOTO CMBICTAa CHMBOJIHMKH MEPHOANYECKON TaOIUIBbl XUMHUYECKHX deMeHToB J1. U.
MeHnneneeBa (HOMEPOB 3JIEMEHTa, IEPUOAA, TPYIIITEI) U YCTAHOBKA MPUIMHHO-CIIEICTBEHHOH BSI3U MEXKIY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMU M3MEHEHHsI CBOWCTB 3JIEMEHTOB M OOPa30BaHHBIX NIMH BEILECTB
B [I€pUOJAX U IPyIIax.

XapakTepuCTHUKa 3JEMEHTOB MajbIX M OOJBLIMX NEPUOAOB MO WX NojJokeHuto B Ilepmommyeckoit
cucteme /1. 1. Menneneesa

Tema 2.3 Ctpoenne BemecTsa. XUMHYECKAs CBSI3b

Coaep:kaHue y4e0OHOro MarTepHajia MO TeMe: HMOHHAs XHMMHUYECKas CBsi3b. KaTHOHBI, HX
o0OpazoBaHHe M3 aTOMOB B Pe3yJbTaTe MpoLecca OKUCICHHs. AHHOHBL, UX OOpa3OBaHHE W3 aTOMOB B
pesyJjbTaTe mpouecca BOCCTaHOBJIeHNs. MOHHAs CBsI3b, KaK CBsI3b MEXy KATHOHAMH M aHUOHAMH 33 CUYET
3NEKTPOCTATUYECKOrO TNpUTsKeHus. Kiaccudukanuss HMOHOB. MO COCTaBy, 3HAKy 3apsa, HaJIMUIHIO
rugpaTtHol o0osouku. MoHHBIE KpucTaiummdeckue pernerkd. CBOWCTBA BELIECTB C HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMu4eckass CBsi3b. MexaHHU3M 00pa3oBaHUSl KOBAJEHTHOH CBA3M (OOMEHHBIH U
JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPULATEIbHOCT. KOBaJICeHTHBIE TOJSIPHAs M HEMOJSPHAs CBS3H.
KpatHocTh KOBaneHTHOH cBsA3M. MonekyJsipHble U aTOMHblE KpUCTaulMueckue pemieTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMUA U AaTOMHBIMU KPUCTAININYECKUMHU PELIETKAMH.

Merannuueckast cBsA3b. MeTannndeckas KPUCTAJUIMYECKAs PeLIeTKa U MeTaUIMIecKasi XUMHUIeCKasi
CBsA3b. PU3NUECKUe CBONCTBA METAJIOB.

ArperaTHele COCTOSIHHSI BEIECTB M BOJOPOAHAs CBs3b. 1BEpAOe, JKUAKOE M ra3zoodpasHoe
cocrosHus BewecTB. Ilepexon BemecTsa U3 OOHOrO arperaTHOro COCTOsHMs B Apyroe. Bopopoanas
CBSI3b.
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Yuctele BemecTBa U cMecH. lloHATHE O cMecH BemecTB. I OMOreHHbIE U TE€TEPOreHHBIE CMECH.
CocrtaB cMmeceii: 0ObeMHast U MacCOBast IO KOMIIOHEHTOB CMECH, MacCOBasi AOJIsl PUMECeH.

IMonsitue o gucnepcHoit cucreme. JlucnepcHast ¢asa u aucrnepcuoHHas cpena. Knmaccudukanmst
IUCTIEPCHBIX CUCTEM. [IOHATHE O KOJUTOMIHBIX CUCTEMAX.

Buabl yueOHoi#1 1eATEIbHOCTH
YcTaHOBKa 3aBUCHMOCTH CBOHCTB XUMHUYECKHMX BEIIECTB OT CTPOCHHSI aTOMOB OOpa3yHOIIHX WX
XUMHYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHENIINX TUIIOB XUMUYECKHUX CBSI3€M U OTHOCUTEIBbHOCTU 3TON TUIIOJOTHH.
OOBbsicHeHHE 3aBUCHMOCTH CBOHCTB BEIIECTB OT X COCTaBa M CTPOCHUS KPUCTAITUIECKUX PELIETOK

Tema 2.4 Boxa. PacTBopbl. DiekTpojiuTHYECKAS] TUCCOLMALHS

Coaep:kaHue y4eO0HOro MaTepuaja mo TemMe: BOJIA KaK PaCTBOPUTENb. PaCTBOPUMOCTD BEIECTB.
HaceileHHble, HEHACBHIIIEHHBIC, IEPECHIIICHHBIE PACTBOPBL. 3aBHCUMOCTb PACTBOPUMOCTH Ta30B,
JKUAKOCTEH U TBEPJBIX BEIIECTB OT PA3IMUHBIX (DaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIECTRA.

DNEKTPOJIUTBI W HESJIGKTPOJUTBL  DJEKTPOJUTHYECKAas]  JUcconuanusi.  MexaHu3Mbl
SJEKTPOJIUTUYECKON JUCCOLUMALMKM JJii  BEUIECTB C PAa3JUYHBIMU THUIAMHU XHUMHUYECKOH CBSI3M.
I'uapatupoBanHble U HETHAPATUPOBaHHBIC HOHBI. CTEMEeHb 3JIEKTPOJUTUUECKON nuccoruanni. CUabHbIC
u crnabble 37eKkTpoauThl. OCHOBHBIE MOJIOKEHUSI TEOPUH 3JIEKTPOIIUTHYECKON aAuccoruanui. KucmoTsl,
OCHOBAHUS U COJIU KaK 3JICKTPOJIUTHI.

Buapl yueOHoi#1 1eATEIbHOCTH
YMeHHne naBaTh OMpenejieHue U ONepUpPOBATH CIAEAYIOIUMH XUMUYECKHUMH TOHATUSIMU. PACTBOPBI,
SJIEKTPOJIUT U HESJIEKTPOJIUT, SNEKTPOITUTHIECKAS TUCCOIHALIHS.

DopMyTUPOBKA OCHOBHBIX TOJIOKEHUN TEOPHUH SJIEKTPOJIUTHUUECKON TUCCOLUALMNA U XapPaKTEPUCTHKA B
CBETE 3TOM TEOPHUHU CBONMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCITUHCHUI.

DopMySTUPOBKA OCHOBHBIX IMOJIOKEHUN TEOPHM XUMHUYECKOTO CTPOCHHS OPTaHHMYECKHUX COCOUHEHHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUH CBONCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COSAMHEHUN

Tema 2.5 Kinaccudpuxanus HeopranniecKux coeJHHeHHI U HX CBOICTBA

CoaepraHue y4e0HOr0 MATEpPHAJIA MO TeéMe:KUCJIOThl KAK 3JIEKTPOJIUTHI, WX KJIACCU(PUKALIUS TIO
pa3JMYHbIM NpU3HAKaM. XHUMHUYECKHE CBOWCTBA KHCIOT B CBET€ TEOPUM DJIEKTPOJIUTUYECKOU
mucconnanuu. OCOOSHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOH CEPHOH M a30THOH KHCIOT C
metajuiaMu. OCHOBHBIE CITOCOOBI MOy YEHHST KUCIIOTHI.

OCHOBaHUSI KakK 3JIEKTPOJIUTBL, WX KiacCU(UKALUSA MO Pa3IUYHBIM TNPU3HAKAM. XUMHUYECKHE
CBOIICTBa OCHOBAHUI B CBETE TEOPUU DJIEKTPOIUTUUECKON nAucconrauuy. PasnoxkeHne HepacTBOPUMBIX B
BO/Ie OCHOBaHMA. OCHOBHBIE CITOCOOBI MOy YeHUSI OCHOBAHUH.

Conu xax snexrponutbl. CoNu cpenHue, KUcible U OCHOBHbIE. XMMUYECKU CBOICTBA COJIEH B CBETE
TEOPUH 3JIEKTPOIUTHYECKOH nuccounann. CrocoObl MOMyYeHUsT COJEeH.

I'moponus coneit.

Coneobpasyromue u HecosieoOpasyromue okcuabl. OCHOBHBIC, aM(OTEPHBIE H KUCIOTHBIC OKCHIBI.
3aBHCHMOCTb XapakTepa OKCHAA OT CTENeHHM OKHCJIEHHs OOpas3yIoLIero ero MeTauia. XUMHUYECKHe
CBOICTBa OKCUAOB. llonyueHne okCuaos.

Buabl yueOHoi# 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHs, CBONCTB, IOJNyYe€HHUS M TPUMEHEHHMs] OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN: OKCUAOB, KUCJIOT, OCHOBAHUH U COJIEH.

Tema 2.6 XuMuueckue peakuuu
CoaepraHue y4e0HOro Marepuaja mo teme: Kiaccuukanus XUMUYECKUX peaknwil. Peakuuu
COCAMHEHUS, pas3yIoKeHus1, 3aMerneHmst, oomeHa. Karanurtnueckue peakuun. OOpatumMble 1 HeoOpaTHMBbIe
peakuuu. I'OMOreHHble M TeTepOreHHble peakLUd. JK30TepMUYECKHE U HHAOTEPMUYECKHE PEaKLUH.
TennoBoii 3¢ ekt XuMudecknx peakiuuid. TepMOXUMHUYECKHE YPaBHEHHSL.

13



OKuCIUTENbHO-BOCCTAHOBHTENBbHBIE  peakuuu.  CremeHp  okucieHus.  OKUCIUTENs U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKHUCIEHHE. MeTox 3JIeKTPOHHOro OanaHca Uil COCTaBJICHHS
yPaBHEHUI OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

Ckopoctb xuMHUeCKHX peakuuid. IIoHATHE O CKOPOCTHM XHMHYECKHUX pEakIuil. 3aBHCHMOCTb
CKOPOCTH XHMMHYECKHX pPEaKUUH OT pa3ju4yHbIX (PAaKTOPOB: MPHUPOABI PEArHPYIOIIUX BELIECTB, WX
KOHLIEHTPALIUH, TEMIIEPATyPbI, TOBEPXHOCTH COMPUKOCHOBEHHS M UCTIOIb30BAHUS KaTaJIH3aTOPOB.

ObpatumocTh XUMHYeCKHX peakuuil. OOpaTuMble W HeoOpaTHMblE peakiuH. XHMHYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHHSI.

Buabl yueOHoi# 1eATEIbHOCTH
OOmpsicHEHHE CYIIHOCTH XUMHYECKHX mporeccoB. Kimaccupukanust XHMMHYECKHX PEaKIHi MO Pa3InYHbIM
NpU3HAKAM. YHUCIYy M COCTABy NPOAYKTOB W PEAreHTOB, TEIUIOBOMY 3(dekTy, HampasieHuto, ¢ase,
HAJIMYHIO KaTaIN3aTopa, U3MEHEHHIO CTENeHeH OKHUCIICHHUS 3JIEMEHTOB, 00pa3yoInX BEIIeCTBaA.
YcraHOBKa TNPU3HAKOB OOIIEro W pa3jnuyHOrO B THUIOJOTMHM pPEAKUWH ISl HEOPraHMYecKOW U
OPraHUYeCKON XUMHHU.

Knaccuukanuss BewmiecTs M MPOLECCOB C TOYKHM 3PEHUs] OKHCIEHHs-BOCCTaHOBNeHHA. CocTaBlieHHE
ypPaBHEHUI peakiil ¢ MOMOIIBI0 METOMA 3JeKTPOHHOro OanaHca. OOBSICHEHHE 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEaKLUHU 1 MOJIOKEHHSI XHMUYECKOTO PABHOBECHS OT PA3JIUYHBIX (PAKTOPOB

Tema 2.7 MeTasibl H HEMETAJLIBI

CoaeprxaHue y4ye0HOro marepuaja mo teme: Merauibl. OCOOEHHOCTH CTPOEHUST aTOMOB U
kpuctawioB. @usnueckue cBoiicTBa MetaioB. Kimaccuukanus MeTasioB MO Pa3iUYHbIM IPH3HAKAM.
XUMHYECKHE CBONCTBA METAJIJIOB. DJICKTPOXUMUYECCKUHN Psii HAPSDKEHUM METAIIJIOB. MeTaioTepMust.

OO6mme cmocoObl monmyueHust wmertajuioB. llonatne o Meramnypruu. Ilupomeramnyprus,
TUIPOMETAJLTyprus U saekTpomeTanayprus. CriiaBbl YepHbIE U LIBETHBIE.

Hemeramnbl. OcobeHHOCTH CTpoeHHst aToMOB. Hemerasuiel — mpoCTble BeIeCTBA. 3aBUCHMOCTH
CBOHMCTB rajoreHoB or ux mnojoxeHus B Ilepuonuyeckoit cucreme. OKHUCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE  CBOWCTBA HEMETA/UIOB B  3aBUCUMOCTH OT HX TMOJOXEHHS B  pAdy
3JEKTPOOTPULIATEIIBHOCTH.

Buapl yueOHoi#1 1eATEIbHOCTH
XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOHCTB, TOIYyYEHHUS 1 IPUMEHEHHsI BaKHeHITNX MeTayuioB (1A u 11
A TPy, aTFOMHUHMSA, JKeJIe3a U UX COSINHEHHIH).

XapakTepuCcTHKa COCTaBa, CTPOCHUS, CBONCTB, TOIYyYEHHUS 1 IPUMEHEHHsI BakHeHIx HemeTtaos (VIII
A, VIIA, VIA rpynm, a Takxke a3ota u gocdopa, yriepoaa U KpeMHHs, BOAOPOAA) U UX COSNUHEHUN.

Pasznen 3 OPTAHUYECKASA XUMUA

Tema 3.1 OcHOBHBIE NOHATHSI OPraHUYECKOH XUMHUH H TEOpHUsi
CTPOCHHS OPTraHUYECKHX COCAHHEHHH

Coaepxanue y4yeO0HOro marTepuaja no TeMme: IpenMeT opraHudeckoi xumuu.llpuponHsie,
UCKYCCTBEHHbIE U CHUHTETHUYECKHE OpraHuuveckue BeliecTBa. (CpaBHEHHE OpPraHWYeCKUX BEIECTB C
HEOPTaHUYECKUMHU.

BanentHocts. XHMMHUYECKOE CTPOCHHME KaK NOPSAOOK COEOUHEHHUs aTOMOB B MOJIEKYJBbl IO
BAJICHTHOCTHU.

Teopust crpoeHust opranuueckux coenuHeHuit A.M. bytiepoBa. OCHOBHBIE MOJNOXKEHUs TEOPUU
XUMHUYECKOro crpoeHus. M3omepuss u m3oMepbl. Xumudeckue (GOpMyJbl U MOIENH MOJEKYJT B
OPraHUYeCKON XUMHHU.

Knaccupukanms opranmyecknx BemecTB. Kiaccudukanust BEIECTB MO CTPOSHHIO YIIIEPOIHOTO
CKeJieTa U HaMN4Iui0 )y HKIMOHABHBIX rpymi. ['omosoru u romonorusi. Hauana nomenknatypsl [UPAC.

Knaccupukanmst peakumii B OpraHMuYecKOW XHUMUHU. Peakimu mnpucoequHeHus: (TUIPUPOBAHMS,
raJIOTeHUPOBAHMS, THAPOTAJOTEHUPOBAHMS, THApaTauny). Peakuuy oOTIIEIUieHust (IeruapupOBaHMs,
IEerHAPOTAIOTeHUPOBAHMS, AeruaparTaunn). Peakuun 3amernenus. Peakuyu n3oMepusaium.

Buabl yueOHoi#1 1eATEIbHOCTH
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YMeHHe AaBaTh ONpENENeHHe U ONepPUPOBATH CIEAYHOUIMMH XUMHUYECKUMU MOHSATUAMU: YIJIEPOIHBIN
cKkeneT, (pyHKIUOHANbHAS TPYIINA, H30MEPHsL, TOMOJIOTHSI.

Haseanue M3y4eHHBIX BEINECTB MO TPUBUAIBHONW WM MEXIyHApPOJHON HOMEHKJATYpe U OTpPaKEHHUE
COCTaBa STUX COCAMHEHUH C MOMOIIBI0 XUMHUYECKUX (popmyr.

OTtpaxeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBIO YPAaBHEHUH XUMUYECKUX PEaKLUi.

Tema 3.2 YriieBogopoabl U HX NPHPOJHBIE HCTOYHUKH

Coaepxanue y4e0OHOro MaTepuaja MO TeMe: aJKaHbl. T'OMOJIOTMYMECKHH psii, HU30MepUs U
HOMEHKJIATypa aJKaHOB. XHMHYECKHE CBOWCTBA aJKaHOB (METaHa, 3TaHA). TOPEHHE, 3aMeEIICHUE,
pasjoxeHue, neruapuposanue. [IpuMeHeHne ajJkaHOB Ha OCHOBE CBOICTB.

AJNKeHbl.  OTWIEH, €ro TNOJy4YeHHe (IerHApUPOBAHUEM  STaHa,  JENOJUMEepH3aluen
oy THIIeHa).  OMOJIOTHYeCKHid  psifl, HW30MEpHs, HOMEHKJATypa AaJKeHOB. XHMHUYECKHEe CBOWCTBA
STHJIEHA: TOPEHUE, Ka4eCTBEHHBIE peakyn (obeciBeunBaHne OPOMHOI BOABI U PacTBOpA MEpPMaHIaHATA
KaJius), ruaparauus, nonumepusanus. [IppuMeneHne sTuieHa Ha OCHOBE CBOWCTB.

Huenel u kxayuyku. IloHsTHe O nOueHax Kak yIJIEBOAOPOAAX C JBYMs JBOWHBIMHU CBSI3SIMH.
ComnpsixkeHHbIe AMEHBI. XMUMHUYEeCKHe CBOWCTBa OyTtamueHa-1,3 u m3ompeHa: obecrBednBaHue OpOMHOMN
BOZBI U MOJUMepHU3aLus B kayuyku. HaTypanbHblil u cuHTeTHUeCKHe Kayuyku. Pesuna.

Anxusbl. AuetuieH. XMMUYECKHE CBOMCTBA alleTUIIeHA: TOpeHue, odeciBeunBaHne OpOMHON BOJIBI,
IIPUCOEANHEHNE XJIOpOBOIOpoAa U ruapatauus. IlpuMmeHeHMe aneTwiieHa Ha OCHOBE CBOMWCTB.
Me:xkaccoBas U30MepHs C allKaJueHaMH.

Apenbl.  benson.Xumudeckue  cBoiicTBa  O€H30Ja:  TOpeHHe,  pPEeakUuH  3aMeIleHUs
(ranorenupoBanue, HUTpoBaHue). [IpumMeHeHne OeH301a HA OCHOBE CBOWCTB.

IIpupoanele ucTouHMKHU yriaesonoponoB. Ilpupoasslii ras: cocraB, NpUMEHEHHE B KadecTBe
TOIUINBA.

Hedte. Cocras u nepepaborka Heptu. [leperonka Hedru. Hedrenponykre

Buabl yueOHoi# 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOICTB, NOJy4Y€HUS M NPUMEHEHHs Ba)KHEMIINX KJIACCOB
yTJIEBOJOPOAOB (QJIKAHOB, LMKJIOAJKAHOB, aJKEHOB, AJKWHOB, apeHOB) W HMX HauOojee 3HAYNMBIX B
HapOAHOXO3SIICTBEHHOM IIJIaHe MpeiCTaBUTENEeH.

Tema 3.3 Kuciopoacoaep:kamiue opraHuyecKue BelecTBa

Conep:xaHue y4e0HOro Marepuasa no reme: cruptol. [lonmyuerne staHoma OpOKEHHUEM TIFOKO3BI
U TUApaTanmMed sTuieHa. [ uapokcuibHas rpymmna Kak (yHKOHOHanbHas. [loHsATHE O mNpeneNbHBIX
OJHOATOMHBIX CIIUPTaX. XWMHUYECKHE CBOIHCTBAa 3TAHONIA. B3aUMOJEHCTBHUE C HATpHeM, oOpa3oBaHUE
NPOCTBIX MU CIOXHBIX 3(UPOB, OKHCICHHE B ampaerun. IIprMeHeHWe >TaHOJa Ha OCHOBE CBOWCTB.
AnKoronusm, ero rnocjieacTBUs U NpeaynpeKaeHue.

I'muuepun kak MNpeAcTaBUTENb MHOIOATOMHBIX — cnupToB.  KauecTBeHHass peakuus Ha
MHOI0aTOMHBIE CIUPTHI. [IpuMenenue riouuepuHa.

@Denon. Pusnueckue U XUMUYECKHE CBOWCTBa (eHona.B3anmMmHOe BiMsIHHE aTOMOB B MOJIEKYyJie
¢deHona: B3auMOAEHCTBHE C THAPOKCUIOM HATPUS U a30THOH KucioToil. Ilpumenenne ¢peHona Ha OCHOBE
CBOJCTB.

Anpnerunsl. [lonsTue 06 anpaernnax. Ajpaeruanas rpynna kak GyHKIHnoHa bHas. PopmManbaerun
U €r0 CBOMCTBA. OKHUCJIEHUE B COOTBETCTBYIOIIYIO KHCJIOTY,BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI CITUPT.
[TonyueHne ambAErvIOB OKHCIEHHEM COOTBETCTBYIOMIMX cHHpTOB. IlpuMeHenmne (opmanbraeruaa Ha
OCHOBE €r0 CBOMCTB.

Kapbonosbie kuciotel. Ilonstue o kapOoHOBBIX Kuciorax. KapOokcuipHas rpymma Kak
¢byHKIMOHaMBHAsL. [ OMOJIOTrHUECKUI Psii IPENeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomydeHue
KapOOHOBBIX KHCJIOT OKHCIEHHUEM albJAeTHAOB. XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIOTBHI. OOIIUe
CBOWCTBA C MUHEPAJIbHBIMU KHCJIOTAaMHU U peakuus stepudukanuu. [IpuMeHeHne yKCyCHONH KUCIOThI Ha
OCHOBE CBOMCTB. BbICIINE )KMpPHBIE KUCIOTHI HA IPUMEpPEe NaJTbMUTHHOBON U CTEAPUHOBOM.

Crnoxnsle >¢uper u sxkupbl. [lomydeHne cinokHbIX 3pupoB peakuneil stepudurannu. CroKHbIE
3¢upsl B ipupose, ux 3HadeHne. [I[pumMeneHue cnoxHbIX 3UPOB HA OCHOBE CBOICTB.

15



Kupsl kak cnoxuble 3¢pupbl. Knaccndukamnmst >xupoB. XUMHYECKHE CBOHCTBA JKHPOB: THAPOJIN3 U
TUAPUPOBAHUE XKUAKUX >KUPOB. IIpuMeHeHne xKupoB Ha OCHOBE CBOMCTB.MbLa.

VYraeBonel. YrieBOnIbl, UX Kiaccupukaums: MOHOcaxapunabl (TIOK03a, (PpyKTo3a), Aucaxapuibl
(caxaposa) u mojucaxapuabl (Kpaxmal U [eJUTI0JI03a).

I'moko3a — BEIEeCTBO C JBOWCTBEHHOW (YHKIHEH — albIernaoCupT. XUMHUYECKHE CBOHCTBA
TJIFOKO3bI. OKHCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpPOUT, CIUPTOBOE OpOKEHUE.
IIpumenenue riroKo3bl HA OCHOBE CBOMCTB.

3HaueHHe YrJeBOJOB B JKUBOM mpupoie M JKU3HU denoBeka. IlloHsarue o peakuusx
MOJIMKOHAEHCALUY U THAPOJIN3a Ha IPUMepe B3aUMOIPEBPALeHHIN: [NII0K03a —> MOJIUCcaxapul.

Buabl yueOHoi# 1eATEIbHOCTH
XapakTepucTuKa COCTaBa, CTPOEHHUs], CBOMCTB, MOIYYEHUsI U IPUMEHEHUs] BAXKHENUIINX MPEeICTaBUTEIICH:
METaHOJIa U STAHOJIA, CIOXKHBIX 3(PHUPOB, KUPOB, MBI, ATbACTHAOB ((HOPMABASTUAOB U alleTaIbACTHUAA),
KEeTOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOM KHCJIOTBI), MOHOCaXapuaoB (TIFOKO3BI),
IcaxapuioB (caxaposbl), MOJUCAXAPUAOB (KpaxMaia U LEJUTI0JIO3BI).

Tema 3.4 A3zoTcogep:kamue oprannieckue coennHeHus. [losumepsol

CoaepraHue y4e0HOro Marepuajia mo Teme:rnoHsTHe o0 amuHax. AnupaTUdecKue aMUHBI, X
KJaccupuKalsi ¥ HOMEHKJAaTypa. AHMJIMH, KaK OpPraHHYecKoe OcHOBaHHe. llonydyeHue aHmimHa H3
HUTpOOeH3oa. [IpuMeHeHre aHIITNHA HA OCHOBE CBOMCTB.

AMUHOKHCIIOTBI KaK aM(oTepHble NU(YHKIMOHAIbHBIE OPraHUYECKHE COSNUHEHHs. XHMHUYEeCKHe
CBOWMCTBA AMHHOKHCIIOT. B3aUMOJIEHCTBHE CO LIENIOYaMH, KHCIOTaMH U APYr C JAPYroM (peaxius
nojuKoHAeHcaun). Ilentuanas cs3b U nonunentuasl. [[ppMeHeHne aMMHOKHCIIOT Ha OCHOBE CBOICTB.

benku.IlepBuynas, BTOpHYHAS, TPETHUYHAS CTPYKTYpPhl OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB:
rOpeHue, JeHaTypalys, THAPOJIN3, [IBETHIC peakuuu. bronornyeckue pyHKuUn OEIKOB.

ITonumeps!. benku u nmonucaxapuabl Kak OHOMONIUMEDHI.

IInactmaccsl. IlonydeHue monuMepoB peakuued IMONMMEpPU3aLUM U MOJUKOHJEHCALUU.
TepmornacTuyHble U TepMOpeakTUBHbIE MiacTMaccehl. [IpeacraBurenu niactmacc.

Bonokna, ux xmaccudukanms. I[lomydenne BojokoH. OTaenpHbBIE MPEACTABUTENH XUMHUYECKUX
BOJIOKOH.

Buapl yueOHoi#1 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOMCTB, IOJYYEHHS U NPUMEHEHHUs aHWJIMHA, aMHUHOKHCIIOT,
OeJKOB, UCKYCCTBEHHBIX MU CHHTETHYECKUX BOJIOKOH, TIACTMACC, KaydyKOB.

3 YCJIOBUS PEAJINBAIIAYN YUYEFHOU JTUCITATILINHBI
3.1 MaTepuanbHoO-TeXHH4YeCcKoOe o0ecreyeHue
Z[J'If[ peanru3alii nmporpaMmabl yqe6H01‘/'1 AUCHUILIMHBI NIPEAYCMOTPEHDBI CICAYIOIUE CIICHHUAJIbHBIC
MIOMEUIEHUS] U OCHAILLCHHE:

Tun u HaMMeHOBaHHe
CNEeHAJILHOr0 MoMeILeHUs

Ocnam CHHE CIIEHUAJIBHOIO NMOMEIECHUSA

KaOMHET eCTeCTBEHHOHAY YHBIX MynpTUMenuiiHbIE  CPEACTBAa  XPaHEHMs, INepefauu U
OUCLIUIUINH NpEeACTaBICHUsT HHPOPMALIUH.
yqe6HO-MeTOHI/ILIeCKa$I AOKYMECHTAlUs, AUAAKTHYCCKHUE
CpencTBa.
nadoparopust XUMHUH JlaboparopHoe obopynoBaHHEe, U3MEPUTENbHBIE IPUOOPHI IS

BBITTOJIHEHHs! TA0OpaTOPHBIX padoT:

amnmapar Ajis IUCTHJUILMU BOABI, HAabop apeoMmeTpoB, OaHs
KOMOWHUpOBaHHAsA JabOpaTOpHAasi, BEChl TEXHHYECKKHE U
AaHAINTHYECKHE C pasHOBEeCaMH, KoJOopuMeTp-Hedemomerp
(doTo3IeKTpUUECKU, KOJOHKA ancopOILMOHHAs, HarpeBareb
st poOupok, pH-MeTp, MUJUIMBOJIBTMETP, Me4Yb TUTEJbHAS,
yCTAaHOBKA Il TUTPOBAHUS, LEHTpU(yra AeMOHCTPALIMOHHAS,
HNIEKTPOILTUTKA JIJAOOpATOpHAsl, KPUCTAIUIN3ATOP
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Tun n HaumeHoBaHue
OcHalleHune cneymnanbHOro NnoMeLLeHns
cneumnasbHOro NOMeLLeHuns
LLIKadhbl BbITSXHOW W CYyLUIW/bHBbI
[MomelleHue ans XpaHeHuns n LWkadbl, CTENNAXKMN ans XpaHeHus nabopaTopHoOro
NpouNaKkTUYeCcKoro  obcnyxusaHus 060pyLOBaHUA, UHCTPYMEHTOB M PACXOAHbIX MaTepuasnos.
y4ebHOro o60opyn0BaHMA/CNOPTUBHOIO

obopypfoBaHus

3.2Y4ebHO-MeTOAMYECKOE U MH(POPMALMOHHOE 0b6ecneyeHne peanmsaynm NporpamMmmel
OCHOBHble UCTOYHUKMN:
1 Buonorna [ONeKTPOHHbIA pecypc]: y4YeOHUK W MPaKTUKYM AN CPefHEero npoeccroHanbHoro

obpasosaHusa / B. H. ApbirnH [n gp.] ; nog pepakuueid B. H. ApbirmHa. — 2-e n3g. — MockBa :
W3patenbctBo HOpaiit, 2019. — 378 c. — (lMpodeccnoHanbHoe obpa3oBaHue). — ISBN 978-5-
534-09603-3. — TekcT : 3neKTpoHHbIA /I 3BC Hpant [cainT]. — URL: https://biblio-

online.ru/bcode/433339 (paTa o6palleHus: 30.09.2019).

2. KamuHckuii, B. A. OpraHunyeckas xumusi B 2 4. Yactb 1 [ONeKTPOHHbIA pecypc]: y4yebHMK ans
CMNO/ B.A. KamuHckuia - 2-e n3a., ucnp. u gon. - Mockea: M3gatensctBo KOpaiit, 2018. - 287 c. -
Pexum jocrtyna: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
4210694#page/l - 3arn. c aKpaHa.

3. Cysopos, A. B. O6uwasa n HeopraHnyeckas Xumusa B 2 7. Tom 1 [INeKTPOHHbIA pecypc]: y4ebHMK
ana Crno / A.B. Cysopos, A.b. Hukonbckuii - 6-e u3g., ucnp. n gon. - Mocksa: V3gaTenbcTBo
KOpaiit, 2018. - 343 c - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-1-430968#page/1l - 3arn. ¢ sKpaHa.

4. Cysopos, A. B. O6u1ad 1 HeopraHnyeckas Xxmmusa B 2 T. ToM 2. [SNeKTPOHHbIWA pecypc]: y4ebHUK
ans CMoO / A.B. Cysopos, A.b. Hukonbckuii - 6-e n3a., ncnp. n gon. - Mocksa: 3gaTenscTeo
FOpaiit, 2018. - 315 ¢ - Pexum pgocrtyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-2-421330#page/1 - 3arn. c aKpaHa.

5. CaeHko, O. E. Xumunsa . YuebHuK ana konnemken. O6lLeo6pa3oBaTenibHas NoArotoska [Tekcr] :
yue6HuK ana CMO / O. E. CaeHKo. - PocToB-Ha-[loHY : ®eHukc, 2018. - 283 ¢. - ISBN 978-5-222-
29752-0
LononHNTeNbHbIE NUCTOYHUKN:

1 Bwunbrayk, O. A. buonorua [ONeKTPOHHbIA pecypc]: yyebHO-meToamMyeckoe nocobue / O. A
Bunerayk ; MI'TY. - Mardutoropck : MIF'TY, 2018. - 1 anekTpoH. ont. guck (CD-R). - Pexum
focrtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S
144 pdf&view=true - MakpoOOBLEKT.

2. KamuHckuii, B. A. OpraHunyeckas XMMUS: TecTOBble 3afaHus, 3afjayu, BOMPOCbl [DNEKTPOHHbIN
pecypc]: y4yebHoe nocobue ana CMO/ B.A. KamuHcKkuii- 2-e w3g., ucnp. u gon. - Mocksa:

M3paTenscTBo KOpanr, 2018. - 28 C. - Pexum jocTyna: https://biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/l - 3ar.
C 3KpaHa.

3. 3adu, P. . buonorus ana kKonnegxkein. ObweobpasoBaTtenbHas MNOAroToBka [TekcT]: ydebHoe
noco6ue ana CrMoO / P.I'. 3asu, B.3. byTBMnoBCcKuiA. - PocToB-Ha-oHY : deHukec, 2017. - 317 c. :
nn., cx. - (CpegHee npogeccnoHansHoe obpasosaHue). - ISBN 978-5-222-273354-8

4. TeTpoBckaa, H. A. Xumua [3nekTpoHHbIA pecypc] : npakTukym [gns CMO] / H. A. MNeTpoBckas ;
MI'TY. - Marnutoropck : MI'TY, 2017. - 1 3nekTpoH. ont. guck (CD-ROM). - Pexum goctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true. - MakpoOOBLEKT.

HanmeHoBaHue MO Ne [lorosopa CpoK felCcTBUSA 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 Nel135 ot 17.09.2017 6eccpoyHo
KasperskyEndpointSecurity gna [-300-18 oT 21.03.2018 28.01.2020
6usHeca-CTaHAapTHbIN [-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 cB06GOAHO pacnpocTpaHsemoe 6eccpoyHo

N HTepHeT-pecypchl

1. ®epfepanbHblil LEHTP MHPOPMaLMOHHO-00pa3oBaTebHbIX pecypcoB - PLIVNOP [3neKTPOHHbI
pecypc]. - Pexxum pgoctyna: www.fcior.edu.ru, cBO6OAHbINA. - 3arf. ¢ aKpaHa. H3. pyc.

2. EgnHas konnekuma UUGpPOBbIX 06pa3oBaTefibHbIX PECYpPCOB [SNeKTPOHHLIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru, cBo60AHbIN. - 3ara. ¢ akpaHa. fA3. pyc.

3. EgnMHOoe OKHO gocTyna K obpasoBaTenbHbIM pecypcam Poccuitickoin depepaunmn [SNeKTPOHHbIA
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cB060aHbIN. - 3arn. ¢ 3KpaHa. fA3. pyc.

4. CMNO B poccuinckux wkonax: kKomanga ALT Linux pacckasbiBaeT O BHepeHMM CBOBOAHOrO
nporpaMMHOro obecrneyvyeHns B LIKoNax Poccum [IneKTpoHHbIA pecypc]. - Pexum pgoctyna:
http://freeschool.altlinux.ru/, cBo6OAHbINA. - 3arn. ¢ aKpaHa. H3. pyc.

4 KOHTPO/Ib N OUEHKA PE3Y/IbTATOB OCBOEHWNSA YUEBHOW ANCLUVNNVHBI

KOHTPONb W OLEHKa pe3ynbTaTOB OCBOEHMS AWCLUMANHBLI OCYLLECTBASAETCS NpenofaBaTeNiem B
npoLecce TeKyLLero KOHTPO/S U MPOMEXYTOUHOI aTTecTauun.

4.1TeKyLWmnin KOHTPOb

No KoHTponupyemble pasgenbl KoHTponupyemble HanmeHoBaHMe
) (Tembl) y4eOHOWN AUCLMNINHBI pe3ynbTarhl OLEHOYHOr o cpefcTBa

. BeegeHwve JIPS, MP4, TecT
MP1, NP2, NP3

2 NP5, NP9, NP14;

Pasaen 1Bnonorus MP4, MP5; KoHTponkHasipaboTa

MnP1, NP2, NP3, TecT
MP4, NP5

3 Tema 1.1 Xumnyeckas opraHmsanms JIP5, MP4, KT aHT
KNETKN NP1, NP2, NP3

4. Tema 1.2 O6MeEH BELLIECTS 1 NP5, MP4, NP1, NP2, IMpakTnyeckaspaboTa (MpaKkTU4eCcKoe

MP3, NP4, 3a[jaHVE)
npeBpaLLeHue 3HePrun B KNeTKe

S Tema 1.3 CTpoeHue 1 PYHKLUK NP5, JIP9, MP4, MP5, JlabopaTopHaspaboTa
KNeTKU NP1, NP2, NP3, NP4

6. Tema 1.4 ®opmMbl pasMHOXeHUS NP5, NP9, MP4, KoHTponbHaspaboTa
opraHn3moB. [leneHue KneTok NP1, NP2, NP3

7. NP5, NIP9, MP4, MP5, MpakTuyeckaspaboTa (MpaK TU4eECKoe
Tema 1.5 OHTOreHes MnP1, NP2, NP3 3a[jaHuE)

8 NP5, NP9, MP4, JNlabopaTopHaspaboTa
Tema 1.6 3aKOHOMepPHOCTU NP1 MP2. NP3, P pHasAP
Hacnef0BaHNA MPU3HAKOB np4

9 Tema 1.7 3aKOHOMepHOCTH NP5, JIP9, MP4, MP5, JlabopaTopHaspaboTa
N3MEHYMBOCTU MP1, NP2, NP3, NP4

10. Tema 1.8 OCHOBbI CeneKLmi NP5, NP9, MP4, TecT
pacTeHWiA, XXMBOTHbIX 1 NP1, NP2, NP3
MWUKpPOOPraH1M3moB

n Tema 1.9 Teopus aontoLuu. NP5, NP9, MP4, MP5, TecT
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JBroKyImue CHITBI X TTPUMHHEBL
3BOJIIOLIUA

IIP1, IIP2, IIP3, IIP4

12. Tema 1.10 MuxposBomronus u JIP5, JIP9 MP4, MPS3, Tpaxnuueckaa paboma (npormuqeckoe
MAaKPOIBOJTFOITHL [Pl IIP2 1IP3, 1IP4 300arie)
13. Tewma 1.11 Ipoucxoxacaue JIP5, JIP9 MP4, MPS3, Konmponsuas paboma
uenoBeka. Henosedueckne pacel. 1IP1, 1IP2 11IP3, IIP4
14. JIPS, JIPY, JIP14, Tecm
Tema 1.12 Yuenue o Guochepe MP4, MP>5,
Jxojorudeckue haxKTopsl IIP1, IIP2 IIP3,
I1P4, IIP5
15. JIPS, JIP9 JIP14, Keticsaoaua / cumyenuomnas 300cua
T 1139 MP4, MP5,
ema 1. KONOTHYECKHE CHCTEMEL |y 7> 17 s
I1P4, IIP5
16. JIPS, JIP9, JIP14; Konmpomsuas paboma
Tema 1.14 Buocdepa u uenosek. MP4, MP5;
buonuxka IIP1, IIP2 IIP3,
I1P4, IIP5
17. | Pa3znen 2 O0mas u JIPS, JIPY, JIP14, MP4, Konmponsras paboma
HeOpraHuvecKasi XumMus MP5, ITP6, ITP7, ITPS, | Tecm
1IPY9, IIP10, IIP11
18. | Beenenue JIPS, JIP9MPS5, ITP9 Tecm
19. | Tema 2.1 OcHOBHBIE TOHATHS U JIP5, JIP9, MP4, Jluxmarmet
3aKOHBI XHMHH MP35, ITP6, ITIP7, ITPS, | Ipaxnmumeckas padomca
P9, 11P11 (nparmumeckoe 3a0arie)
20. | Tema 2.2. [lepuonudeckuii 3aKOH JIPS5, JIPY, JIP14, MP4, | Jluxmarnl
U MepUOaNYecKasl CUCTEMA I%]; 5’]7 ]E g gf) ‘j’] Hparmmueckas padoma
J.U. Menneneesa. CTpoeHue ’ ’ (nparnmieckoe sadaie)
aToma
21. | Tema 2.3.CTpoeHue BeliecTna. JIPS, JIPY, JIP14, MP4, | lecm
XuMu4deckast CBsI3b. MPS, 1IP6, 1IP7, TIPS, | Jfurmarmot
IIP9, IIP10, 1IP11
22. | Tema 2.4Boga. PacTBopbL. JIPS, JIP14, MP4, Tecm
DNeKkTpoauTHYeCKast JUCCOLUALNs MP5, 1IP6, IIP7. I1IPS, | Jladopamoprias padoma
IIP10, IIP11
23. | Tema 2.5 Knaccuduxauus JIPY, JIP 14, MPA4, Tecm
HEOPraHUYECKUX COCANHEHUN U MP3, IIP6, 1IP, Jlabopamopras padoma
N IIPY, IIP10
WX CBOMCTBA
24. JIP5, JIPY, MPA4, Jlurkmammer
Tema 2.6 XuMHUYECKHE PEAKLIUN MP5, IIP6, TIPS, I ecics paboma
11P9, ITP10 (Mparamieckoe 3a0anie)
25. T 2 7™M JIP5, JIPY, MPA4, Tecm
eMa 2.7MeTanibl 1 HeMeTallTbl MPs5, [IP6, ITP7, TIPS, | Jp -
IIP9, IIP10, 1IP11
26. JIP5, JIPY, JIP14, MP4, | Konmpomwiicsipaboma
Paznen 3 Oprannyeckasi xumust MPs, ITP6, ITP7, TIPS, | Tocm
IIP9, I1P10, I1P11
27. | Tema 3.1 OCHOBHBIE MOHSTHS JIPS, JIP9, JIP14, MP4, | Tecm
MP5, ITP6, IIP7, IIPS, | Jhuxmarimet

OpFaHH‘{eCKOfI XUMHHU U TECOPUA
CTPOCHUSA OPraHNYCCKHUX

IIPY, IIP10, IIP11
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CcOoeqUHEeHUN

28. | Tema 3.2 YrneBonopoasl U X JIP5, JIP9, JIP14, MP4, | Tecm
1IP6, IIP7, IIPS, Jhuxmaninol

NPUPOAHBIE HICTOYHUKHU
1IP9, I1IP10, 1IP11

29. | Tema 3.3 Kucnopoaconepxarime JIPS, JIPY, JIP14, MP4, | Tecm

OpraHUYecKHe BEIIeCTBa MPs, 1IP7, ITPS, Juxmannter
IIP9, IIP10, 1IP11
30. | Tema 3.4 Azorcoaepkaiiue JIPS, JIP9, JIP14, MP4, | Tecm
OpraHUYeCKHe COCTUHEHUS. MP>5, 1IP6, IIP7, IIPS, | Jlabopamopras paboma

IIPY9, IIP10, I1P11
[Tonumepsr.

4.2 IIpomMe:RyTOUHASI ATTECTALIUSA

IIpomexxyTouHast arTecTalusi OOYYAIOLIUXCS OCYINECTBIISIETCS [0 3aBEPIICHUN H3YUYESHHS
JUCLUIIJINHBI U MIO3BOJIAET ONPENEIUTh KaueCTBO U YPOBEHb €€ OCBOEHHUS.
dopma MpoMeKyTOUHOI aTTecTaluu 1o qucuuminae «EcrecTBo3HaHuey» - nudepeHINpOBaHHBINA

3a4€T BO BTOPOM CEMECTPE.

Ne Konmponwvnsie sonpocwv/Oudaxmuieckue eOuHuybl Tema
1. Oco0OeHHOCTH  CTPOGHHUS W  XUMHYECKOTO COCTaBa  KJIETOK Paznen 1. buoaorus
IPOKApPUOT U 3YKapUOT
2. Ownrorenes. [IpuunHbl HAPYLIEHUM PA3BUTHSI OPTaHU3MOB
3. HacnencTtBeHHble OONE3HH YeJOBEKA, X MPUYHMHBI U POQHIaKTHKA
4. I'mnore3pl mpoucxoxnaeHuss ku3HU. (COBpEMEHHbIE TMUIIOTE3BI

MPOUCXOKACHUSA YCJIOBCKA

wn

Oxoyiorndeckue GakTopbl, UX 3HAUYCHUE B JKM3HH OPraHU3MOB

6. OCHOBHBIE 3aKOHBI XMUMUU (3aKOH COXPaHEHHs] MAacChl BEIIECTB; Paspnen 2. Odmas n
3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB; 3aKOH ABOraipo U | HeOpraHHYecKast XUMUs
CJICACTBHUS U3 HETO)

7. IMepuonuueckast Tabnmuia Xumudeckux djeMeHToB. CTpykTypa
nepuoanyueckoit Tadnunbl. CTpoeHue atoma
8. OCHOBHBIE KJIACCHI HEOPTaHUYECKHX BEUIECTB (OKCHIbI, KUCJOTHI,
COJIM, OCHOBAHUsI), UX CBOMCTBA, MPUMEHEHHE
YraeBoaopobl, UX BUJIbI, CBOWCTBA, IPUMEHECHHUE Pa3zpen 3. Opranuveckas
10. | benkwu, sxupsl, yraeBoasl. CBOWCTBA, CTPOSHUE, 3HAUCHHUE XHUMUSA
Ne TunoBble 3a1aHUS Tema
1. | K umeromemycs pparmenty mosekyiiel JIHK, ucnonb3yst mpuHIUT Pazagen 1 buogorus

KOMIUTUMEHTAPHOCTH, AOCTpoiiTe nenb nHdpopMarpionHon PHK.
ITA-ATH - -TAI'-TTI' -ITT — TTA — AALl - AT —T'ALL -
ITA

OUT - T -ITT - LTI — AALL — I - AAT - TTI' -T'TA - IITT -
LT

2. | Y genoBeka aNbOMHU3M — ay TOCOMHBIH PELIECCHBHBIIN MPH3HAK.
My>k4rHa aNbOMHOC KEHHUJICS Ha KEHIIUHE C HOPMAJIbHON
NUTMEHTauued. Y HUX pOIUIIOCH JBOE IETEH — HOPMaJIbHBII U aIbOMHOC.
Onpenenutb reHOTUIIBI BCEX YKa3aHHBIX YJIEHOB CEMbU.
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3. | IIpu mponyckanuu cepoBonopona oobemom 2,8 i1 (HopmanbHble yeinoBus) | Paspen 2. O6masn u
yepes m30bITOK pacTBopa cyiibdara menu (I11) obpasosascs ocanok HEOpPraHu4YecKasi
Mmaccoii 11,4 r. Onpenenute BBIXOJ NPOAYKTa PEAKLIMU XHMHUSA

4. | JlaTh XapakTepUCTUKY XUMHUYECKOrO 3JIEMEHTA C MOPSIAKOBBIM HOMEPOM
15 1 ero coenMHEHUsIM MO MOJOKEHUIO B TEPUOANIECKON CUCTEME
ssemeHTOB JI. 1. MeHneneeBa U CTPOCHHUIO aToMa.

5. | K50 r 30%-ro pactBopa nepokcuaa sogopoaa nodasunu 100 r BogsL
PaccuuTaiiTe MacCOBYIO AOJIIO BELIECTBA B MOJYUYEHHOM PACTBOPE.

6. | Ykaxure, NpU NOMOIIH KAKUX PEAKLIUI MOKHO OCYyIECTBUTD
CIEYIOINNA HUKI IPEBPALICHHN:
Cl; — HCI — CuCl; —ZnCl

7. | B cnenyromux ypaBHEHHSIX PAcCTaBbTe KO3()MHULUEHTH METOIOM
SNIEKTPOHHOTO GaNanca, yKaKUTe OKMCIIUTENh U BOCCTAHOBHUTEID:
Al + O = AlL,O3

8. | 3akoHuUMTE ypaBHEHHUS pEaKLUil B MOJIEKYJIIPHOM U HOHHOH (popMax:
NazS + ZnCl; =

9. | Onpenenute GpopMyJly ajlkeHa, €CJIU €ro TUIOTHOCTH TI0 BOJAOPOAY PaBHA Pazgen 3
42. Oprannueckas
XUMHS

Kpurepuu ouenxu oudpepenyuposannozo 3auema

—  «OrnmuHO» - TEOpeTHHecKOoe COAEpKaHHe Kypca OCBOEHO IOJNHOCTBIO, 0e3 mpoberos,
yMeHHst ¢OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE POrPaMMOi yueOHbIE 3aJaHUST BBITOJHEHBI, KA4eCTBO
UX BBITIOJIHEHUS OLICHEHO BBICOKO.

—  «Xopowmoy - TeopeTH4HecKoe COIep:KaHHe Kypca OCBOEHO MOJHOCTBHIO, 0e3 mpoberos,
HEKOTOpble YMEHHUsl CPOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAyCMOTPEHHBIC NPOrpaMMoil yueOHbIe
3a/laHMsI BBITTOJTHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

—  «YIOBJETBOPHUTENBLHO» - TEOPETUYECKOE COAep:KaHHEe Kypca OCBOSHO YaCTHYHO, HO
npobenbl HE HOCAT CYIIECTBEHHOrO XapakTepa, HEOOXOAMMBIE YMEHHs pabOTBl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPENyCMOTPEHHBIX MPOrpaMMoOil OOyueHHs
y4eOHBIX 3aJaHUH BBIMIOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aIJaHUI CONepIKaT OMHUOKH.

—  «HeynosnerBopuTenpHO» - TEOPETUUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHs He chOpPMUPOBAHBI, BEINOIHEHHbIEC YUeOHBIE 3aJaHUs COAEPIKAT IPyOble OIIHOKH.
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IIpunoxenue 1

AKTUBHBIE U UTHTEPAKTUBHBIE METO/AbI OBYYEHUA
1. AKTuUBHbIE M WHTEPAaKTHBHbIE METOJbl HCIOJB3YIOTCS MPU MPOBENEHUH TEOPETUYECKUX U
MPAKTUYECKUX 3aHITUH!

Pasnen/tema

HpI/IMeHﬂeMbIe AKTHUBHBIC "

HHTCPAKTUBHBIC METObI

Kparkas xapakrepuctuka

Tema 1.3 Crpoenue u
(YHKIHMH KIETKH

I'pynnoseie quckyccuun

OOyuaromuecss MONYyYalOT TaOJIHMIy YaCTHYHO
3amonHeHHy. Paboras B rpymnmax JIOJKHBI
3aI10JIHUTDh

Tema 1.9 Teopus
3BOMIOLUH. [BHAKyIINE
CHUJIBI ¥ IPUYUHBI

Tpenunr

BrimosHeHHe ynpaskHEHUN MO U3YYEHUI0 CBOMX
JOMHHAHTHBIX U PELIECCUBHBIX IPU3HAKOB

3BOJIOLIUH

Tema 1.12 Yuenue o I'pynnoseie quckyccuu 1 stanm: ompeneneHue MNOCIECACTBUN3ArPSI3HECHUH

ouocdepe. OKpY’Karomen cpensl noJ BIIMISTHUEM

DKoJoruyecKkue NESATEIbHOCTH Y€JIOBEKA.

bakTops! 2 sTam: o0CyKIeHHUE U MOMCK PEeIleHHsI
npoOJIeMbl 3arpsI3HEHHSI OKPY KAIOIIEH CPeabl

Tema 2.2 I'pynnoseie quckyccuun Kaxnas rpynma oOy4aromuxcsaoiDkHa PEnThb

Ilepuonnueckuii 3aKOHH]
MePUOIUYECKast CUCTEMY
JA. . Menneneesa.
Crtpoenue atoma

OIHy mpobJieMy, OCHOBBIBAsICb HA 3HAHUU
TEOPETUYECKOrO MaTepuaia u NpeanoioKeHuH,
BbIIBUTAE€MBbIX YJIEHAMU TPYIIIIbL:

- 3aKOH paANOaKTUBHOIO pacnaja.

- buonoruyeckoe nencTere AAEPHBIX U3TyYESHUM.
- I[TonsiTHe 0 103€ U3TYHYEeHUS U CIIOCOOBI 3aIUThHI
W3JTYYECHUI

Tema Ne 2.3.
CtpoeHue BeliecTBa.
XUMHYECKAST CBSI3b.

AHaIIU3 KOHKPETHOM
CUTyaluu

OO0cyxkneHne BOMPOCOB:

— 3aBHUCHUMOCTH CBOICTB BEIIECTB OT THIIA
XUMHUYECKON CBS3U

— AnnorpornHbie MOTU(pUKAIIMY yTepoaa

— Ajnorponssle Mmogudukanuu docdopa

Tema 3.2.
YraeBoaopoabl U Ux
MPUPOIHBIE UCTOUHUKH

I'pynnoseie quckyccuun

Ha nepsom sTamne kaxxaas rpynna u3y4aer u
XapaKTepU3yeT OTHENbHbIE KIIACChI YIIIEBOIOPOIO]
3aIOJIHAS] CPABHUTENBHYIO TaONHL.

Ha BTopom 3tane - ananu3 odmux npobiem:
MPUMEHCHUE YTJICBOAOPOAOB B NPOMBIIIJIICHHOCTH

Tema Ne 3.3
Kucnoponconep:xamue
OpraHUYECKHE

BCIICCTBA

I'pynnoseie quckyccuun

O6cy>xnenue Bompoca:
IIpuMmenenune CnupTOB B HAPOAHOM XO3SHUCTBE.
IlocnencTBus ajnkoroansMa

22



IIpunoxenue 2

NEPEYEHb IPAKTUUECKNX/JIABOPATOPHEIX 3AHSTHI

Coaep:xxanue o0yueHust Tembl npakTHyeckux/nadoparopupix 3anaTuii | Koanuecrso
4acoB

Paspen 1. BUOJIOT UA

1.2. OOGMeH BerecTs u IIpaktrueckast pabora Nel. Pemenue 3amad mo 2

npeBpalieHle SHEPTuu B peann3ay reHeTHIeCKOH NHPOPMALUY B KJIETKE

KJIETKE

1.3 Crpoenue u pyHKIIH JlaboparopHnas padora Nel. CpaBHeHHE CTpOSHHS 2

KJIETKU KJIETOK PaCTeHHUH U KUBOTHBIX

1.5 OnTorenes IIpaktnueckast pabora Ne2. BreisiBnenne u 2
OMMCaHWE [MPU3HAKOB CXOACTBA 3apOAbILIeH
4yeloBeka W JAPYTUX  IIO3BOHOYHBIX  Kak
JIOKa3aTeJIbCTBA HBOJIIOIIMIOHHOIO POJICTBA

1.6 3aKOHOMEPHOCTH JlabopartopHas pabota Ne2. Pemenue 2

HacJIeZJOBaHMsI PU3HAKOB reHeTUYECKUX 3a/1a4

1.7 3aKkOHOMEPHOCTH JlaboparopHas pabota Ne3. Nzyuenue 2

HU3MEHUYHUBOCTH U3MEHYMBOCTH Yy  Oco0eil  omHOro  BHUzA
(moctpoenue BapPHUAI[IOHHOTO psina u
BapHALIMOHHON KPUBOH)

1.10 MuxkposBoirouus u IIpaxTuueckas paboTta Ne3. I'naBHBIE 2

MaKpO3BOJIOLS HaIpaBJIeHUs HBOJIIOLUN

Paszpen 2. HEOPTAHUYECKAA XUMUA

2.1 OcHOBHbIE IOHATHUS U IIpaktnueckast pabora Ne4.  Pacuersl 1o 2

3aKOHbI XUMHHU XUMHUYECKUM (opMyiaM U ypaBHEHUSIM

2.2 Tlepuoanueckuii 3akoH | [lpaktuueckass  pabora  NeS.  CocraBnenue 2

U NIEPUOANYECKAs CUCTEMA | 3JIEKTPOHHBIX u 3NEKTPOHHO-TPaPUUECKUX

JA. . Menneneesa. dbopMysT  aTOMOB  XHMHYECKUX  3JIEMEHTOB.

Ctpoenue aToma XapaxkTepucTuka 3JIEMEHTOB c y4eTOM
MECTOHAXOKACHMsI B IEPUOINYECKON CUCTEME.

2.4 Bogna. PactBOpbL JlabopatopHasi pabora No4 Peakumu HOHHOTO 2

DNeKTPOJUTHYECKAs] oOMmeHa. HcnbiTanue pPacTBOPOB conen

JMCCOLIMALIUS. UHANKATOpaMu

2.5 Knaccudukanus JlaboparopHas pabota NeS5 KadecTBeHHbIe 2

HEOPraHUYeCKUX peakuud Ha XJIOpHUA-, Cyibdar-, CHIHKAT- U

COEIMHEHUI U MX CBOWCTBA | KapOOHAT- AaHUOHBI
IIpaktuyeckass pabora Ne6. Pacuer ckopocreit 2

2.6. XuMHU4ecKHe peakLuu XUMHMYECKOH  peaKLuu. YnpaxHenus Ha
CMeIlleHHe XUMHUECKOrO PaBHOBECHS.
OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH.

Pasznen 3 OPTAHUYECKASA XUMHUA

3.4 AzoTconepkariue JlaboparopHast pabora Ne6 KadecTBeHHbIE 2

OpPTaHUYECKHUE COEAMHEHUs. | PeaKkIiu OeTKOB.

IToaumepsl.

HUTOI'O 24
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OBPA3OBATEJILHBII MAPIIIPYT

IIpunoxenue 3

Konrponupyemsble
Kontpone Kontponupyemsbl
Has Totka pasnebl (Temer) e pesybTaTh! OueHouHble cpeacTBa
y4eOHOU TUCIUTIIHBI
Nel Paszgen 1. JIP5, JIPY, JIP14, Kontpoabnasn 1. TecToBBIE 3amaHUs
Buogorus MP4, MP5, paGora Nel 2. PacueTHble 330241
1IP1, IIP2, IIP3,
1IP4, 1IP5
No2 Pasgea 2. JIP5, JIPY, JIP14, Kontpoabnasn 1. TecToBbIe 3amaHus
O6mas u MP4, MP5, I1P6, pa6ora Ne2 2. PacuerHsble 3amaun
HeOpraHuvecKas 11P7, 11P8, 11P9,
HMHST 11P10, IIP11
Ne3 Pasgea 3. JIP5, JIPY, JIP14, Kontpoasnas | 1. Pacuernsie 3amaun
Opranuueckas MP4, MP5, I1P6, pa6ora Ne3 | 2. TecroBbie 3ananust
XUMHS 11P7, ITPS,
1IPY, IIP10, IIP11
N4 Jonyck Hoprdonno | 1. IIpakTudyeckue paboThl
3aueTy 2. JIaGoparopHbie padoOThI
3. Tectbl
4. KontposabHble paboThl
Hpomexy | HuddeperunpoBanHbIii Hrorosas 1. Teoperuyeckue
TOYHASA 3auer KOHTPOJIbHASI | BONPOCHI IO COJEPIKAHUIO
arrecTan pa6ora Kypca
Hs 2. Tunosble 3a0aHUs
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No
n/n

1

2

3

Pasnen paboueii
nporpavMvib

3.2
YuebHo-
METOMNYECKOE 1
NH(OPMALIMOHHOE
obecreyeHne
peanm3aun
nporpammbl
3 YCnoBnA
PEANVIBALN
YYEBHOW
JVCLIAMIHBI

3 YC/1I0BUA
PEA/TZALN
YYEBHOW
ONCLIMTIHBI

NNCT PETUCTPALUWNN NSMEHEHWI N AONONHEHWI

KpaTkoe cofepKaHue N3MeHeHVs/A0MoHeHNS

Pa6ouas nporpaMmMa y4eGHOW AVCUMNIMHBI «ECTECTBO3HaHME»
aKTyanmaypoBaHa. B pabouytd  nporpaMMy — BHECEHb!
CIEAyHOLLVE VBMEHEHMS:

B cBA3 C OGHOBMEHMEM NMAThiopMbl  3MEKTPOHHON
6GMOMOTEUHO CUCTEMbI “3HaHMYM” B TeKCT pasgena 3.2
Paboyeii nporpaMmbl  BK/THOUEHbI  OOHOB/EHHbIE  PEXVMbI
[0CTyNa Ha MHOPMALIMOHHbIE UCTOUHUKN.

B cBA3M C OOHOB/EHMEM  MaTepuaibHO-TEXHUYECKOrO
obecrieveHuss N, MaTepuasbHO-TEXHUYECKOE — OBecrieyeHme
UMTaTh B HOBOW PeaaKLN:

KabunHeT EcTecTBEHHOHAYUHbIX AHCLHH/HH

YuebHas ayauTopus 41 NPOBEAEHNS YHeOHbIX, NPaKTUYECKUX
1 NTabopaTOPHbIX 3aHATUIA, A4S TPYNNOBbIX U MHAVBUAYATbHbIX
KOHCY/bTaLWA, [/19 TeKyLLero KOHTPO/A U MPOMEXYTOUHOW
arTectaumm.

Pabouee MeCTO MpenogaBatesis: MepcoHasIbHbIA KOMMbHOTED,
pabouse WMecTa OOy4atoLLMXCs, [OocKa YuyebHas, Yy4ebHast
Meberb

Nab6opatopus Xumun

YuebHas ayauTopus 419 NPOBEAEHNA YHeOHbIX, MPaKTUYECKUNX
1 NTabOopaTOPHbIX 3aHATUIA, 415 TPYNNOBbIX U MHAVBUAYAbHbIX
KOHCYNbTaLWiA, ANs TEKYLUEro KOHTPOS M MPOMEXYTOUHOM
arTecTaumm.

Pabouee MeCTO Mpenogasatesis: MepcoHasIbHbIA KOMMLHOTED,
pabouse MecTa OOydaromxcs, [focka YuyebHas, YydebHast
meberib;

MakeT AeMOHCTpaUMOHH™MIA  "LieHTpudiyra», TemaTuyeckue
n/iaKarbl 1 Tabnmupl;

BecbI TeXHNYECKME C pa3HOBECAMU,;

Bechb! an1eKTpOHHbIe YUebHbIe [0 2 KT;

Becbl KBagpaTtHbIe;

3KeuKaTopsl,

CyLLWIMKN HaCTeHHbIe;

KpblILLKa C BbITSKKOA (415 BbITHKHOMO Likaha Ne01380750),
(200*660*3500 mm;

Turnun diapdoposbie HU3KKME Ne3;

LLIkadhb! o nocy /bl v 060pyA0BaHNS;

LLIkagh 19 XpaHeH!s XMMMYECKVX peakTvBoB, (450*900%2100
MM.);

LLIkadhb! CYLLIMMBHDIE,

LUpnup! TUreneHbIE;

LLIkadh BbITSHKHOI C MOIKOIA;

HapcTaska f1a CTona;

BrickosumeTpol BIDXK;

Cnmprtosku CJ1-2
B cBMM C OBGHOBMEHMEM  MaTepuasibHO-TEXHUYECKOrO
obecrieyeHnss M. [porpaMvHoe obGecrieveHne U VIHTepHeT-
pecypchbl YMTaTb B HOBOW pefaKLmm:

KabuHeT EcTecTBEHHOHaYUHbIX AHCLHH/THH

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

MS Office Ne135 ot 17.09.2007, CpoK AeiicTBus: 6eCCPOYHO
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[Jara,
Ne npoToKo/ia
3acefiaHua MK

11.09.2019 .
lMpotokon Ne 1

16.09.2020r.
lMpoTokon Ne 1

16.09.2020r.
lMpotokon Ne 1

Moarince
npeacenarens
MK



3 YC/IOBUISA
peanunsannu
YUEBHOW

ANCcnnnanHbl

7 Zip cBobogHO pacnpocTpaHsemoe (https:/mww.7-zip.org/),
CPOK JelCTBYS: B6eCCPOUHO

aboparopua Xumun

MS Windows (nognucka Imagine Premium) gorosop [-1227
o1 08.10.2018, cpok aeiicTtans:11.10.2021

MS Office Nel35 ot 17.09.2007, CpoK Le/CTBUS: GeCCPOYHHO

7 Zip cBobogHo pacnpocTpaHsemoe (https:/mww.7-zip.org/),
CPOK JelCTBYS: B6eCCPOUHO

B CBA31 C 3aK/1H04YEHMEM KOHTPAKTOB CO CTOPOHHUMM
NEKTPOHH MM 61B/IMOTEYHBIMM cucTeMamy “HOpaitT”
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OO0 «31eKTpoHHOe
n3gaTeniCTBO FOPAIT», 01.09.2020 r. o 31.08.2021 r.),n
WHdopmaLmoHHoe obecrieveHie 00y4eHNst YUTaTb B HOBOI

pefaKLmm:
OCHOBHbIE MCTOUHVKN:

1 Buvonorus [AneKTpoHH A pecypc]: yUHeOHMK 1 NPaKTUKyM
[N CpefHero npogeccMoHaibHoro 06pasosaqns / B. H.
FApbirvH [Map.] ; nog pegakumein B. H. ApbirnHa. — 2-e 13,
— Mockga : 3natenscTBo HOpaitt, 2019. — 378 ¢. —
(MpotheccroHanbHoe obpazoBaHme). — ISBN 978-5-534-
09603-3. — TeKCT : aneKTpoHH i1 // IBC HOpaiT [caitt]. —
URL.: https://urait. ru/bcode/433339

2. KamuHckuid, B. A OpraHndeckast xummsi B 24. Yactb 1
[3neKTpoHHbIN pecypc]: yuebHrK ansa Cro/ B.A. KaMUHCKMIA -
2-e v3g,, vienp. n gon. - Mocksa: Vi3gatenscTso HOpaiit, 2018.
- 287 c. - Pexxum goctyna:
https://urait.ru/viewer/organicheskaYa-himi'Ya-v-2-ch-chast-1-
421069#page/1 - 3ar/. ¢ sKpaHa.

3. Cysopos, A B. O06LLas 1 HeOpraHWYecKas XMMUs B 2 T.
Tom 1 [SnekTpoHH™i pecypc]: yuebHuk ans CMO / AB.
CyBopos, A.b. HukonbCkuii - 6-e 13a., ucnp. 1 aon. - Mocksa:
W3patensctso HOpaiit, 2018. - 343 c. - Pexxum gocTyna:
https://urait.ru/viewer/obschaYa-i-neorganicheskaYa-himi'Ya-v-
2-t-tom-1-430968 - 3arn. ¢ aKpaHa.

4. Cysopos, A B. O6Last 1 HeopraHUyeckass XUMKA B 2 T.
Tom 2. [SneKTpoHHMIA pecypc]: yuebHuK ans CrO / AB.
CyBopos, A.B. Hukonbckwii - 6-e 13g,, nenp. u gon. - Mocksa:
W3patensctBo HOpaiit, 2018. - 315 c. - Pexxvim gocTyna:
https://urait.ru/viewer/obschaYa-i-neorganicheskaYa-himiYa-v-
2-t-tom-2-421330#page/1 - 3ar/. ¢ sKpaHa.

[OHONHUTE/IbHBIE UCTOYHUKM:

1Bunbrayk, O. A Buonorus [3nekTpoHH"XiA pecypc:
y4ebHo-MeToanuecKoe nocobue / O. A Bunbrayk ; MITY. -
Marnwutoropek : MIMTY, 2018. - 1 anekTpoH. onT. auck (CD-
R). - Pexxvm goctyra:

https ://magtu. informsystema. ru/uploader/fileUpload?name=S 14
4.pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MaKpoOoObLEKT.

2. KamuHckuin, B. A OpraHuyecKas XVMns: TeCTOBbIe
33aHus, 334341, BOMPOCHI [SNEKTPOHH"XI pecypc]: y4ebHoe
nocobue gns CMO/ B.A. KaMUHCKUiA- 2-e 3g,, UCrp. v aon. -
Mockga: W3gatenscTo HOpaiiT, 2018. - 28 c. - Pexxum
poctyra: https:/urait.ru/vlewer/organicheskaYa-himlYa-
testovYe-zadaniYa-zadachi-voprosY-415251#page/1 - 3arn. ¢
3KpaHa.

3. 3asy, P. I. brionorns ans Komnemkei.
O6LLeobpa3osare/ibHas NMoLAroToBKa [TexcT]: yuebHoe nocobvie
ans CrO/ P.I. 3asu, B.3. ByTBWIOBCKMIA. - POCTOB-Ha-[0HY :
®eHuke, 2017. - 317 ¢. :un., cx. - (CpenHee
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16.09.2020r.
lMpoTokon Ne 1


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

npodeccroHasibHoe 06pa3oBaHie). - ISBN 978-5-222-273354-
8

4. Tetposckas, H. A Xvmus [SnekTpoHH i1 pecypc] :
npaktukym [gns CroOJ / H. A Tetposckast ; MITTY. -
MarnuToropck : M TY, 2017. - 1aneKTpoH. onT. auck (CD-
ROM). - Pexxum gocTyna:

https ://magtu. informsystema. ru/uploader/fileUpload?name=S 12
3.pdf&show=dcatalogues/5/8806/5123.pdf&view=true. -
MaKpOoOoObLEKT.

5. CaeHko, O. E. XuMus . YUeBHUK Ans KOMnemKei.
O6LLIe06pa30BaTe/bHas MOAroTOBKa [TEKCT] : yHeOHMK A
CIMO / O. E. CaeHko. - PocToB-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

