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1 OBIIASI XAPAKTEPHCTHKA PABOYEW TIPOTPAMMBLI  YYEBHOI
JUCHUILINHBI

1.1 O6nacTe NnpuMeHeHHs NPOrPAMMBbI

Pabouass nmporpamma  y4yeOHO#Hl  mgucuuruiHbl  «ECTeCTBO3HaHWE»  SIBISIETCSl  YaCThIO
obpazoBarenbHoii mporpammbl CIIO — mporpamMMbl MOATOTOBKH CHELUATUCTOB CPENHErO0 3BEHa IO
CHELHATBHOCTH  cpenHero  mnpodeccuoHanbHOro  00pa3oBaHMs — TEXHOJOTMYECKOro  mpodms
poheCCHOHATTLHOTO O0pa3OBaHHUS

Pabouast mporpamMma cocTapiieHa Jisi O4HOM (POPMBI OOy UEHHUSI.

1.2 MecTO0 AMCUHMILIHHBI B CTPYKTypeé NPOrpaMmMbl NMOATOTOBKH CHEUHAJTHCTOB CpPEIHEro
3BeHA

VYuebnass aucuuiuiiHa «EcTecTBO3HaHME» OTHOCHUTCS K 00meoOpa3oBaTebHOMY — LIHKITY
NPOTrPaMMbl TIOATOTOBKH CIIELUAIMCTOB CPEIHEro 3BEHa M OTHOCUTCS K mpenmerHoi obmactu @I'OC
cpenHero odmiero oOpasoBanus « ECTeCTBEHHbIE HAYKID.

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

Pabouast mporpamma y4eOHOH muciuIuHbl «ECTECTBO3HAHUE» UMEET MEKIPEAMETHYIO CBSI3b C
o0mmeodOpa3oBaTeNbHBIME YUeOHbIME AUCHUTUIMHAME Pu3nka, AcTtpoHoMus, MaTemaTuka.

3HaHUS U YMEHHMs, MOJyUYeHHbIE OOYYaOMUMICA TP OCBOSHHH 00IIeo0pa3oBaTenbHON yueOHOH
IUCUUTUTMHBI « BHOXUMUS», yriTyOJsIFOTCS M PACIIUPSIOTCS B MPOLECCEe M3YUYEHUS YUeOHBIX NUCLUTUINH
POTrPaMMBbI MOJTOTOBKU CIIEeLIHATICTOB CpeaHero 3BEHA €CTeCTBEHHOHAY YHOTO 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,

4



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 YUEBHOU JTACIUILTAHBI

2.1 TemaTHyecKu# MJIaH

Pasnen/ Tema aAucuMNIMHbBI Y4yeOHasi HArpy3Ka 00y4ar0mMuXxcsi ILnanupyembie
B TOM 4HcJe pe3yabTaThl
2 @ © OCBOEHHSI
= o = 3
o s = - % = AMCUHUILIUHBI
S | g% | 5% |E£E|EE
£ |EE|E2|EE (L2
Sz |8~ | 25| &5
5 = =
JIPS, JIP9, IP14;
MP4, MP5;
Paszpen 1 buonorus 51 17 22 6 6 1IP1, ITP2, TP,
ITP4, TIPS
Beenenue JIP5, MP4,
Tema 1.1 Xumudeckass opranuzanusi 4 2 2 1IPI, ITP2, ITP3
KJIETKU
Tema 1.2 OOMeH BelecTB U MpeBpalIeHne 5 5 1 5 JIP5, MPA4, IIP1,
SHEPrUH B KJIETKE 1IP2, IIP3, ITP4,
JIP5, JIP9, MP4,
Tema 1.3 Crpoenune u QyHKINH KIETKH 5 2 1 2 MPs5, IIP1, IIP2,
1IP3, [IP4
Tema 1.4 ®opmMbl pa3sMHOXEHUS JIPS, JIP9, MP4,
OPTaHU3MOB. 2 2 [IP1, 1IP2, TIP3
Jlenenuve KneTok
JIP5, JIP9, MP4,
Tema 1.5 OHTorenes 6 2 2 2 MP5, [IP1, 11P2,
1IP3
Tema 1.6 3akOHOMEPHOCTH HaCJI€OBAHUS JIP3, JIP9, MP4,
P a 6 2 2 2 1IP1, IIP2, IIP3,
MPU3HAKOB [IP4
JIP5, JIP9, MP4,
Tema 1.7 3akoHOMEpPHOCTH U3MEHUYMBOCTHU 5 2 1 2 MPs5, IIP1, IIP2,
1IP3, [IP4
Tema 1.8 OcHOBEI celeKLIMN pacTeHUHH, 1 1 JIP5, JIPY, MPA4,
JKUBOTHBIX U MUKPOOPTraHHU3MOB IIP1, 1IP2, 1IP3
JIP5, JIP9, MP4,
Tema 19T : i ’
eMa eopus 3BoIOLMU. JABrkyiue 3 1 ) MPs. TIP1. 1IP2,
CHUJIBI U IPUYHHBI 3BOJIOLUU 11P3, 1IP4
JIP5, JIP9, MP4,
Tema 1.10 Mu ’ ’ ’
ema KPOIBOTOLHA H 5 1 2 2 MPS, IIP1, TIP2,
MaKpO3BOJIOLIHS. 11P3, 1IP4
JIP5, JIP9, MP4,
Tema 1.11 IIpoucxoxxaeHue yenoseka. ’ ’ .
q P a ) 2 MPS5, 1IP1, 1IP2,
€JIOBEYECKHUE PACHI. 11P3, 1IP4
JIPS, JIPY, JIP14,
Tema 1.12 Yuenue o 6uochepe 4 3 1 MP4, MPS5,
Okonoruueckue GaKTopsbI IIP1, IIP2, IIP3,
1IP4, IIP5
JIP5, JIPY, JIP14,
MP4, MP3,
Tema 1.13 Dkosoruueckue CUCTEMBI 1 1 1IP1. 11P2, 11P3,
1IP4, IIP5
JIP5, JIPY, JIP14;
MP4, MP35;
Tema 1.14 buocdepa u yenosek. buonnka 2 2 )
1IP4, IIP5




Pasnen 2 O0masi u HeopraHu4eckas

JIPS, JIP9, JIP14,
MP4, MP5, IIP6,

XUMHUS 64 24 30 6 4 1ipP7, IIPS, IIPY,
IIPi0, I1IP11
Bsenenue 1 1 JIP5, JIP9, MPS3,
a 11P9
JIPS, JIP9, MP4,
Tema 2.1 OcHOBHBIE TTIOHATHS U 3aKOHBI 3 3 3 ) Mps. TIP6. 1P,
XUMHUH 1IPS, IIP9, IIP11
Tema 2.2. Ilepuoauyeckuii 3aK0H U JIPS, JIP9, JIP14,
nepuomudeckas CUCTeMa 8 4 2 2 MP4, MP>, 11P6,
pHOA [IPS, IIP9, ITP10),
AN Menneneesa. CTpoeHue atoma 1IP11
JIPS, JIP9, JIPI4,
Tema 2.3. CTpoeHue BemmecTna. 5 3 ) MP4, MP5, IIP6,
XUMHYECKAS CBSI3b. IIP7, TIPS, IIPY,
1iP10, 1IP11
JIPS, JIP14, MP4,
geMa 2.4 Bona. PactBopsL. 10 4 6 MPs. 1P6. 1IP7
JIEKTPOJIUTUUECKAS TUCCOLIUALIUS 1IPS, 1IP10, [IP11
Tema 2.5 Knaccuduxauus JIPY, JIP14, MP4,
HEOPraHUYECKUX COCIMHEHUN U UX 11 3 6 2 MP>, 11P6, 1IPS,
o IIP9, IIP10
CBOMCTBA
JIPS, JIP9, MP4,
Tema 2.6 XuMHuueckue peakuuu 12 4 4 2 2 MPS5, I1P6, TIPS,
IiP9, IIP10
JIPS, JIP9, MP4,
Tema 2.7 MeTajuibl U HEMETAJUIbBI 9 3 6 %Ij; 1P, IP7,
IIP9, IIP10, 1IP11
JIP3, JIP9, JIPl4,
MPA4,
Paszgen 3 Oprannueckas XuMus MP5, IIP6, IIP7,
A p 53 15 36 2
ps,
1IP9, ITP10, ITP11
Tema 3.1 OcHOBHBIE TTOHATHUSI JPS, JIP9, JIPI4,
OPTaHUYECKOU XUMHUU U TEOPHUS CTPOCHUS 8 6 2 MP4, MP5, IIPS,
p ¢ p Tp IIP7, [IIPS, IIP9,
OpTraHUYCCKUX COCAUHCHUU IIP10, IIP11
JIPS, JIP9, JIPI4,
Tema 3.2 YrieBogopoasl U UX NPUPOIHBIE 18 4 14 MP4, 1IP6, IIP7,
HUCTOYHHUKU 1IPS8, 1IP9, IIPI0,
P11
JIPS, JIP9, JIPI4,
Tewma 3.3 Kucnopoacoaep:xamue 14 5 12 MP4, MPS5, IIP7,
OpraHU4YeCcKHe BELIECTBA 1IPS8, 1IP9, IIPI0,
P11
JIPS, JIP9, JIPI4,
Tema 3.4 AzoTconepikaiyue OpraHuIecKre 13 3 3 5 MP4, MP35, IIP6,
coequnenus. [lomumepsr. IIP7, IIPS, IIPY,
IiP10, 1IP11
Bcero 168 56 88 12 12




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 NEeATeNTbHOCTH, NJIAHUPOBAHUS COOCTBEHHOHN NEATETBHOCTH IS
JOCTHDKEHHUSI TIOCTABJIEHHBIX WeEJeH, NPEeNBUACHUS BO3MOXHBIX PE3YJIBTaTOB 3THX JICHCTBUH,
OpraHU3aIuy CAMOKOHTPOJISI M OLIEHKHU MOy Y€HHBIX PE3YIIBTaTOB.

O3HakomiieHHEe C OHOJOrMYECKMMH CHUCTEMaMH pa3HOTO YPOBHS: KIETKOH, OPraHH3MOM,
nonyJisinue, skocucreMoli, Ouocdepoit. Onpenenenne poau Ouosoruu B GOPMUPOBAHUN COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTHHBI MHUPa U MPAKTHYECKOH AeATeNbHOCTH joneil. O0ydeHue coOIr0neHHro
MPaBWI TIOBEIEHUS] B MpUpoje, Oepe’kHOMY OTHOIICHHIO K OHMOJOrHMYecKUM OOBeKTaM (pacTeHusIM U
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 k1eTOYHOM TEOpUHM B CTAHOBIEHWH COBPEMEHHON €CTECTBEHHOHAYy4YHOM KapTHHBI MUpA.
XHUMHYECKUI COCTaB KJIETKU. POJb HEOpraHM4ecKnxX M OPraHUYECKUX BELIECTB B KJIETKE W OpPraHHU3MeE
YEJIOBEKa.

Buapl yueOHoi#1 1eATEIbHOCTH

YMeHne TNpPOBOANTH CPAaBHEHHE XHWMHUYECKOW OpraHW3aliM >KUBBIX M HEXKHUBBIX OOBEKTOB.
IlonyueHnne npencTaBiaeHus: O pOIM OPraHUYECKUX U HEOPraHUYECKUX BELIECTB B KIIETKE.

Tema 1.2. OOMeH BemecTs U NpeBpalieHHe JHEPruN B KJIeTKe

Copep:xanue yuedOHOro marepuana no reme: OOMeH BEIECTB U MPEBPALICHIE 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 CTPOHTh CXEMbl OJHEpPreTMueckoro obOMmeHa u OwnocuHTesa Oenka. Ilomyuenme
NPEACTaBICHUS O MPOCTPAHCTBEHHOM CTPyKType Oenka, monekyn JIHK u PHK.

Tema 1.3 Ctpoenne u pyHKUMHU KJIETKH
Coaep:xkaHue yueOHOro matepuaJa mo teme: [Ipokapuorndeckue U 3yKapUOTUYECKUE KJICTKH.

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
MOMOIIBI0 MHUKpompenapaTos. HaOmoneHne KJIETOK pPacTeHHl U KHUBOTHBIX TOJ] MHKPOCKOIIOM Ha
rOTOBBIX MHKpOIIpEnaparax, WX omnucaHue. lIpuroroBjeHHe 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. O0Opa3oBaHue TOJIOBBIX KJIIETOK U OILIONOTBOPEHHE.
Buabl yueOHoi#1 1eATEIbHOCTH
OBnaneHue 3HaHUAMHU O Pa3MHOXEHUH KaK O BaXKHEWIEM CBOWMCTBE KMBBIX OPraHHU3MOB. Y MeHHE
CaMOCTOSITENIbHO HAXOIUTh OTJIMUYMS MHUTO3a OT Meio03a, onpenessist SBOJIOLUOHHYIO POJb 3THX BUIIOB
neneHus kieTkd. O3HaKOMIIEHHE C KJIETOYHON TeOopHell CTpOeHMsI OPraHu3MOB. Y MEHHE CAMOCTOSTENILHO



HCKATh OOKa3aTCJIbCTBA TOI'O, YTO KJIIETKA — JJIEMCHTApHAasd >KHUBass 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

Coaepxanue y4eOHOro martepuana Mo Teme: |eHeTMka — Hayka O 3aKOHOMEPHOCTSX
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:xkaHue y4e0HOro Marepuaja mo reMe: 3aKOHOMEPHOCTH U3MeHYMBOCTU. 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
SBONIIOLMOHHBIX unel. 3HaueHne padbot K. Jlunnes, yuenus XK. b. Jlamapka, 3BomOIIMOHHON Teopun Y.
HapsuHa. Posb 3BONMIOIMOHHON Teopun B (POPMUPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI
mupa. J[BHXKyIure CHiIbl U MPUYHHBI SBOJIIOLINH, UX BJIUSHUE Ha reHo(oHn momyssaunu. MHoroobpasue
MHpa Ha 3eMJie U ero OpraHu3arus.

Buabl yueOHoi# 1eATEIbHOCTH
AHamM3 ¥ OLEHKa pPAa3JIMYHBIX TUIOTE3 NPOHCXOXKAEHUs >KU3HU. llodydeHue mnpencraBieHus o0
YCJIOKHEHUH JKUBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE SBOTIOLUHU. Y MEHHUE SKCIIEPUMEHTAIbHBIM Iy TEM
BBISIBJIATh aJJANITHBHbIE OCOOEHHOCTH OPTraHU3MOB, WX OTHOCHUTENbHBIH Xapaktep. (O3HaKOMIIEHHE C
HEKOTOPBbIMH MPEACTABUTEISIMUA PEIKUX W HMCYE3AKLINX BUAOB pPAaCTEHUN U KUBOTHBIX. IIpoBenenue
ornucaHusi ocobell OHOro BHAA MO MOP(OIOrHYECKOMY KPUTEPHIO TPHU BBINIOJHEHHUH J1aOOpaTOPHOM
paboTel. BrisiBNeHHE 4YepT MPUCTIOCOONEHHOCTH OpPraHM3MOB K PasHbIM cpenam oOuTaHus (BOAHOIM,
HAa3€MHO-BO3ly LIHOM, IIOYBEHHO).

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
O3HakOMJIEeHHE C KOHIEMNIHel BHUAa, € KpUTepUsMH, moadop MPUMEPOB TOTO, YTO MOMYJISIHS —
CTPYKTypHasi €IMHUIA BUAAa U 3BOJOUMH. O3HAKOMJIEHHWE C ABWKYIIMMUCS CHJIAMH 3BOJIOLUH U €€
J0Ka3aTeNbCTBAMU. YCBOEHHE TOrO, YTO OCHOBHBIMM HAIPaBJIEHUSAMHU 3BOJIIOLMOHHOIO Iporpecca
SBJISTIOTCST OMOJIOTUYECKUH POrpecc 1 OMONIOrUIecKuil perpecc.

Tema 1.11 IIpoucxoxaenne yenosexa. Henoseueckune pacel

Coaepxanue yueOHOro MaTepHaJia Mo TeMe: COBPEMEHHbIE THIIOTE3bl TPOUCXOXKIEHUS YeIOBEKA.
OBosouus npuMaToB. JlokasaTesnbCcTBa POACTBA ue€JIOBEKa C MIIEKOMUTAKOIIMMU KUBOTHBIMH. JTalbl
5BOJIFOLIMY Y€JIOBEKA.

Buabl yueOHoi# 1eATEIbHOCTH

AHanu3 U OLEHKA Pa3JIMYHbIX MIOTE3 O MPOUCXOXKACHUU udenoBeka. Pa3BuTue yMeHUs CTPOUTH
IOKa3aTeNnbHYyI0 0a3y MO CPaBHUTENIbHON XapaKTePUCTUKE YEJIOBEKa U IIPUMATOB, TOKA3bIBast UX POJCTBO.
BrisiBneHne 3TanoB 5BOJIIOLMM 4YEOBEKAa. YMEHHE [AOKAa3bIBaThb PABEHCTBO 4YEJOBEUECKHX pac Ha
OCHOBaHUU UX POACTBA U €IMHCTBA MPOUCXOXKIEHUS. Pa3BUTHE TONEPAHTHOCTH, KPUTHKA pPacusMa BO
BCEX €ro MPOSIBJICHUSX.

Tema 1.12 IlonsiTue o 6nocdepe. Ixosoruyeckue paxkTopsl

ConepraHue yue0HOro Marepuaja no reme: buocdepa — riobanpHas skocuctema. Yuenne B.
U. Bepnanckoro o Ouocdepe. Ponp >xuBbIx opranusmoB B Omocdepe. buomacca. Kpyrosopor
BAXXHEHWIINX OMOTE€HHBIX 3JIEMEHTOB (Ha MpHUMepe yriepona, a3ora u np.) B Ouochepe. Ixonorus —
HayKa O B3aWMOOTHOIICHUSX OPTraHHU3MOB MEXOy COOOH M OKpyJKarolled cpemoll. DKOJIOruveckue
(bakTOpbl, X 3HAYECHUE B JKU3HM opraHu3MoB. Hoocdepa. [IpaBuna nmoBeneHus Jr0Aei B OKpYKarOIIeH
npuponHOi cpene. bepeskHoe oTHOIIeHUE K OuonorndeckuM oObekTaM (PaCTeHUsSIM W JKUBOTHBIM U HUX
coolIIecTBaM) M UX OXPaHa.

Buabl yueOHoi# 1eATEIbHOCTH
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Osnakomyienne ¢ yuenuem B. M. Bepnanckoro o Ouocdepe xak o riobanmbHOM skocucteme. Hamnuue
NpeACTaBJIeHUs O CXeMe DKOCHCTEMbI Ha mpumepe Ouochepsl, KPyroBOPOTE BEIIECTB W MPEBpAIlEHUH
sHepruu B buocdepe.

YMeHHne A0Ka3bIBaTh POJIb XKUBBIX OPraHU3MOB B OHOC(epe Ha KOHKPETHBIX IpUMepax.

UzydeHne 3KoIornyeckux (pakTopoOB U MX BJIUSHHUS HA OPraHU3MBL.

Tema 1.13 Dxonornueckue CHCTEMbI

Conepxanue y4ye0HOro MmaTepuajia Mo TeMe: BHIOBas U IPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. [IuineBbie CBsI3U, KPYyroBOPOT BEILECTB U MpeBpallleHHe SHEPruu B dkocuctemax. IIpuunnbl
yCTOHUMBOCTH M CMeHbI 3kocucTeM. Cykueccnn. McKyccTBeHHBIE COOOIIECTBA — arpO3KOCHUCTEMBI H
ypOoskocucteMbl. MEXKBHIOBBIE B3aUMOOTHOIIEHUSI B  5KOCHCTEME. KOHKYPEHIHs, CHMOHO3,
XHUILIHUYECTBO, Napa3suTU3M

Buabl yueOHoi# 1eATEIbHOCTH
3HAKOMCTBO C 3KOJIOTMMECKHMHU CUCTEMaMH, WX BHUIOBOH U MPOCTPAHCTBEHHON CTPYKTypamu. Y MeHUe
OOBSICHATh PUYHHBI yCTOHUYUBOCTH M CMEHBI SKOCHCTEM.
O3HakoMIIeHHE C MEXBHIOBBIMH B3aHMOOTHOIICHUSIMH B 3KOCHUCTEME. KOHKYpPEHLHeH, CHMOHO30M,
XUIIHUYECTBOM, Mapa3suTU3MOM.
YMeHHe CTPOUTH SIPYCHOCTb PACTHTEIBHOTO COOOMIECTBA, MUIIEBbIC LIETTH U CETH B OMOLIEHO3€, a TAKKe
SKOJIOTHYECKHUE MHPaMUIbL.
3HaHWE  OTJIMYUTENBHBIX MPHU3HAKOB  HCKYCCTBEHHBIX  COOOIIECTB —  arpodKOCHCTEMBI U
yPOO3KOCHUCTEMBI.
Omnncanne aHTPOMOTeHHBIX U3MEHEHUH B €CTECTBEHHBIX MPUPOIHBIX JaHAmAPTaX CBOSH MECTHOCTH.
CpaBHHTENBHOE ONMUCAHHE OJHOW M3 €CTECTBEHHBIX NPUPOAHBIX CHUCTEM (HAmpuMep, Jeca) U KaKow-
HUOYIb arpO3KOCUCTEMBI (HAIIPUMED, MITEHHYHOTO TTOJIS).
CocraBieHue cxeM Iepenauyd BELIEeCTB M HHEPruu MO LEMsIM MUTaHUsS B NPUPONHON 3KOCHCTEME U
arpoLeHo3e.

Tema 1.14 buocdepa u yesoBex. buonuka

Copep:xanue y4de0HOro marepuaja mo teme: buochepa um yenoek. buoHmka kak OnHO U3
HampaByieHud Ouonmornu wu  kuOepHeTHKU. PaccmorpeHue OuoHukol ocobeHHocTel  Mopdo-
(U3NONOrNIeCKO OpraHN3aluH KUBBIX OPraHU3MOB U MX HUCIOJB30BAHUS I CO3AHHS COBEPIIEHHBIX
TEXHUYECKUX CHCTeM M YCTPOICTB MO aHAJOTMU C SKUBBIMH cHUCTeMaMu. IIpuHLMIIBI U TpUMepbl
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 Y€PT OPraHU3aLUHN PACTEHUN U )KMBOTHBIX MPH CO3JAHUN COBEPIIEHHBIX TEXHUYECKUX
CHCTEM M yCTPOWCTB MO AHAJOTHH C KUBBIMH CHCTEMAaMH. 3HAKOMCTBO C TPyOUaTBIMU CTPYKTYpPaMH B
JKUBOH TpUpPOAE U TEXHUKE, a’pOJMHAMUYECKUMH M THAPOJUHAMUYECKUMH yCTPOICTBAMMU B JKUBOU
IIPUPOJIE U TEXHUKE. Y MEHHNE CTPOUThH MOJIENH CKJIAAYaTON 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. XuUMUYeckhue 3HaKu u (opmysibl. OTHOCHUTENbHBIE ATOMHAsT W MOJIEKYJIIpHAsT MAacChl.
KonuuecTso BelecTsa.

OcHoBHble 3akOHbl XUMHM. C(CrexuoMmeTpus. 3aKOH COXpPaHEHMs] MAacChl BeLEeCTB. 3aKOH
MOCTOSTHCTBA COCTaBA BELIECTB MOJIEKYJISIPHON CTPYKTYPbl. 3aKOH ABOTaIpO U CIAEACTBUS U3 HETO.

PacueTHble 3a1a41 HA HAXOXKACHUE OTHOCUTEIBHON MOJIEKYJIAPHOM MAcCChl, ONPENeICHUE MaCCOBOM
JOJIA XUMUYECKHUX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.

Buabl yueOHoi#1 1eATEIbHOCTH
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YMeHHne [aBaTb ONPEACNIEHHE U ONEePHUPOBATh CIEAYIOLIMMU XUMHYECKUMH MOHSTUSMHU. BeELIECTBO,
XUMHMYECKUI DJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTENbHBIE AaTOMHAas W MOJIEKYJIsIpHasT MAacChbl, HOH,
AJJIOTPOIHsL, U30TOMBl, XUMHUUYECKAsI CBsI3b, JJIEKTPOOTPULIATEIBHOCTb, BAJIEHTHOCTDb, CTEIEHb OKHUCIIEHUS,
MOJIb, MOJISIPHAsT Macca, MOJPHBIAE 00BEM Tra3000pa3HBIX BEILIECTB, BELIECTBA MOJEKYJSIPHOTO U
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 MpodheCcCHOHANBHON AATENbHOCTH XUMUYECKUX TEPMUHOB H CHMBOJIMKH.
Haspanue W3y4Y€HHBIX BEIIECTB IO TPUBUAJIBHON WIM MEXKOYHAPOAHOW HOMEHKJIATYype U OTPaAKECHHE
COCTaBa STUX COCAMHEHUH C MOMOILIBI0 XUMHUYECKUX (popmyr.

OTtpaxeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBIO YPaBHEHUH XUMUYECKUX PEaKLIUH.

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.

ITepronuyeckass Tabmua XUMHYECKUX 3JIEMEHTOB — rpaduueckoe OTOOpakeHHe NMEePUOIUIECKOrO
3akoHa. CTpyKTypa MEpUOTUYECKON TaOmuupl: mepuonsl (Manble u Oonblive), rpynmbsl (TJaBHAS 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 OONBIINX MMEPUONOB (TIepeXOonHbIX 3JeMeHToB). [lonsATHE 00
opburansx. s-, p- u d-opburanu. IJIeKTPOHHBIE KOHPUTYpaIMU ATOMOB XMMHUYECKUX 3JIEMEHTOB.

CoBpemeHnHast (HOpPMYJIUPOBKa MEPUOAMUYECKOrO 3aKOHA. 3HAYEHHE NMEPHOAMYECKOro 3aKOHa U
MEePUOIUYECKON CUCTeMBl XUMHU4YECKuX 351eMeHTOB JI. M. Menneneesa nis pa3BUTUS HAYKU U MOHUMAHUS
XUMHUYECKONW KapTHUHBI MUPA.

Buabl yueOHoi#1 1eATEIbHOCTH
YcTaHOBKA HBOJIFOLIMOHHON CYITHOCTH MEHIENEEBCKONH U COBPEMEHHOH (POPMYyITHMPOBOK MEPUOINIECKOTO
3akoHa /1. 1. Menaeneesa.

OObmpsicHeHHe (PU3MUECKOTO CMBICIIAa CHMBOJIMKH NEPUOAMUYECKON TaOIUIbl XUMHUYECKUX 31eMeHToB [, 1.
MeHnneneeBa (HOMEPOB 3JIEMEHTa, IEPUOAA, TPYIIITEI) U YCTAHOBKA MPUIHMHHO-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 PE3yJjbTaTe MPOLEcca OKUCIEHUs. AHHOHBI, UX 00pa3oBaHHE M3 aTOMOB B
pesyJibTaTe mpouecca BOcCTaHoByIeHUs. MOHHAs CBsA3b, KaK CBA3b MEXKAY KATHOHAMHU U AaHHOHAMU 32 CUET
3NEKTPOCTATUYECKOrO TNpUTsKeHus. Kiaccudukanuss HMOHOB. MO COCTaBy, 3HAKy 3apsa, HaJIMUIHIO
rugpaTtHol oOosoukn. MoHHbIe KpucTammyeckue pernerkd. CBOWCTBA BELIECTB C HWOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMu4eckass CBsi3b. MexaHHU3M 00pa3oOBaHUsl KOBAJIEHTHOH CBs3M (OOMEHHBIH U
JOHOPHO-AaKIENTOPHBIN). DJIEKTPOOTPULATEIbHOCTh. KOBaJIGHTHBIE TMONSpPHAs W HETMOJSPHAS CBSI3H.
KpatHocTh KOBaneHTHOH cBsA3M. MonekyJsipHble U aTOMHblE KpUCTaulMueckue pemieTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMUA U ATOMHBIMH KPUCTAJUIMYECKUMU PELIETKAMH.

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

ArperaTHele COCTOSIHHSI BEIECTB M BOJOPOAHAs CBs3b. 1BEpAOe, JKUAKOE M ra3zoodpasHoe
cocrosHust BeuecTB. Ilepexon BemecTsa M3 OAHOrO arperaTHOro COCTOsHMsA B Apyroe. Bomopoanas
CBSI3b.
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Yucteie BemecTBa U cMecH. IloHsATHE O cMecH BelecTB. I'OMOreHHBIE U F€TePOreHHbIE CMECH.
CocrtaB cMmeceii: 0ObeMHast U MacCOBast IO KOMIIOHEHTOB CMECH, MacCOBasi AOJIsl PUMECeH.

IMonsitue o gucnepcHoit cucreme. JlucmepcHast ¢asa u aucrnepcuoHHas cpena. Kimaccudukanms
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 CBOMCTB BEIIECTB OT X COCTaBA U CTPOSHUS KPUCTAJUTMYECKUX PEIIEeTOK

Tema 2.4 Boxa. PacTBopbl. DiekTpojiuTHYECKAS] TUCCOLMALHS

Coaep:kaHue y4eO0HOro MaTepuaja mo TeMe: BOJIA KaK PaCTBOPUTENb. PaCTBOPUMOCTD BEIIECTB.
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 HErHAPATUPOBAHHBIC HOHBL. CTEMEHb 3JEKTPONUTUYECKON nucconuaunn. CUITbHbIE
u crnadbie 37eKTpoauThl. OCHOBHBIE MOJIOKEHUSI TEOPHH AJIEKTPOIUTUYECKON aucconuan. KuciorTsr,
OCHOBAHUS U COJIU KaK 3JICKTPOJIUTHI.

Buapl yueOHoi#1 1eATEIbHOCTH
YMeHne naBaTh OMpenesieHue W ONepPUpPOBATh CIEAYIOIINUMH XHUMHYECKUMU TOHSITHUSMU. PACTBOPHI,
3JIEKTPOJIUT U HE3JIEKTPOJIUT, SJEKTPOTUTHUECKAS] TUCCOLIMALIHSI.

DopMyTUPOBKA OCHOBHBIX TOJIOKEHUN TEOPHUH SJIEKTPOJIUTHUUECKON TUCCOLUALMNA U XapPaKTEPUCTHKA B
CBETE 3TOI TEOPHUU CBONCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUI.

DopMyTUPOBKA OCHOBHBIX IMOJIOKEHUN TEOPHM XUMHUYECKOTO CTPOCHHUS OPTaHHYECKHUX COCOUHEHUN U
XapaKTEePUCTUKA B CBETE 3TOM TEOPUH CBONCTB OCHOBHBIX KJIACCOB OPTaHMYECKUX COSAMHEHUN

Tema 2.5 Knaccuduxanus HeopraHudeckux coeJHHeHHMI H X CBOICTBa

CoaepraHue y4e0HOT0 MATEPHAJIA MO TEMe: KHCJIOThI KaK 3JIGKTPOJIUTHI, HX KJIACCU(PUKALIUS TIO
pa3JMYHBIM NpU3HAKaM. XHUMHUYECKHE CBONCTBA KHUCIOT B CBET€ TEOPUM BJIEKTPOIUTUYECKOU
mucconnanuu. OCOOSHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOH CEPHOH M a30THOH KHCIOT C
metaiuiaMu. OCHOBHBIE CITOCOOBI MOy YEHHST KUCIIOTHI.

OCHOBaHUSI Kak 3JIEKTPOJIUTBHL, WX KIACCU(PUKALUS MO PA3JIMYHBIM TNPU3HAKAM. XUMHUYECKHE
CBOIICTBa OCHOBAHUI B CBETE TEOPUU DJIEKTPOIUTUUECKON nAucconrauuy. PasnoxkeHne HepacTBOPUMBIX B
BO/Ie OCHOBaHMA. OCHOBHBIE CITIOCOOBI MOy YeHUS] OCHOBAHHIA.

Conu xax snexrponutbl. CoNu cpenHue, KUcible U OCHOBHbIE. XMMUYECKU CBOICTBA COJIEH B CBETE
TEOPUH 3JIEKTPOIUTHYECKOH nuccounanyi. CriocoObl MOMyYeHUsT COJEH.

I'moponus coneit.

Coneobpasyromue u HecoseoOpasyomue okcuabl. OCHOBHBIC, aM(DOTEPHBIE M KUCIOTHBIE OKCHJIBI.
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: OKCUIOB, KUCJIOT, OCHOBAaHUH U COJIEH.

Tema 2.6 XuMuueckue peakuuu
CoaepraHue y4e0HOro Marepuaja mo teme: kiaccuukanuss XUMUYECKUX peaknuil. Peakuuu
COEAMHEHUs, pa3ioKeHus1, 3aMerneHnst, ooMeHa. Kartanutuueckue peakunu. OOpaTtumelie 1 HeOOpaTUMbIE
peakuuu. I'OMOreHHble M TeTepOreHHble peakLUd. JK30TepMUYECKHE U HHAOTEPMUYECKHE PEaKLUH.
TennoBoii 3¢ ekt xuMudeckux peakuid. TepMoxuMudeckne ypaBHEHHSL.
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OKuCIUTENbHO-BOCCTAHOBHTENBbHBIE  peakuuu.  CremeHp  okucieHus.  OKUCIUTENs U
BOCCTaHOBJICHHE. BoccTaHOBUTENb M OKHUCIEHHE. MeTOon 3JEKTPOHHOro OanaHca Uit COCTAaBJICHHS
yPaBHEHUI OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

CxopocTh xumudeckux peakuuil. IloHATHE O CKOPOCTM XHUMHYECKHX peakuui. 3aBUCUMOCTb
CKOPOCTH XHMMHYECKHX pPEaKUUH OT pa3ju4HbIX (PAKTOPOB: MPUPOABI PEArHPYIOIIMX BEINECTB, HX
KOHLIEHTPALIUH, TEMIIEPATyPbI, TOBEPXHOCTH COMPUKOCHOBEHHS M UCTIOIb30BAHUS KaTaJIH3aTOPOB.

ObparumocTh XuMHUYeCKHX peakuuil. OOpaTuMble W HeOOpaTUMble peakiuH. XHMHYECKOe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHHSI.

Buabl yueOHoi# 1eATEIbHOCTH
OOmpsicHEHHE CYyIHOCTH XUMHYECKHX mpoueccoB. Kimaccupukanuss XUMHYECKIX PEAKIIA 10 Pa3InIHbIM
NpU3HAKAM. YHUCIYy M COCTABy NPOAYKTOB W PEAreHTOB, TEIUIOBOMY 3(ddekry, HampasneHmo, ¢dase,
HAJIMYHIO KaTaIN3aTopa, U3MEHEHHIO CTENeHeH OKHUCIICHHUS 3JIEMEHTOB, 00pa3yoInX BEIIeCTBaA.
YcraHOBKa TNPU3HAKOB OOMIEro W pas3jMyHOrO B THUIOJOTMHM PEAKUIUH JUIi HEOPraHUYecKOW u
OPraHUYeCKON XUMHHU.

Knaccuukanuss BewmiecTs M NPOLIECCOB C TOYKU 3PEHHsI OKHCIEeHUs-BOccTaHOBNeHHA. CocTaBlieHHE
ypaBHEHUI peakiil ¢ MOMOIIBI0 METOJA 3JeKTPOHHOro OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKLUHU 1 MOJIOKEHHSI XHMUYECKOTO PABHOBECHS OT PA3JIUYHBIX (PAKTOPOB

Tema 2.7 MeTa/jibl H HEMETAJJIBI

CoaeprxaHue y4ye0HOro marepuaja mo teme: Merauibl. OCOOEHHOCTH CTPOEHUST aTOMOB U
kpuctawio. @u3nueckue cBoiicTBa MeTaiioB. Knaccudukauus MeTamioB Mo pa3iudHBIM MPU3HAKAM.
XUMHYECKHE CBONCTBA METAJIJIOB. DJICKTPOXUMUYECKUHN Psil HAPSDKEHUN MeTaJIoB. MeTannoTepMust.

OO6mme cmocoObl monmyueHust wmertajuioB. llonatne o Meramnypruu. Ilupomeramnyprus,
TUIPOMETAJLTYyprus U 3jekTpomeTanayprus. CriiaBel yepHbIE U LIBETHBIE.

Hemeramnbl. OcobeHHOCTH CTpoeHHst aToMOB. Hemerasuiel — mpoCTble BeIeCTBA. 3aBUCHMOCTH
CBOICTB rajoreHoB oOr ux mnojoxeHus B Ilepuogudeckoil cucteme. OKHCIUTENbHbIE U
BOCCTAHOBUTEJIbHBIE  CBOWCTBA HEMETA/UIOB B  3aBUCUMOCTH OT HX TMOJOXEHHS B  pAdy
3JEKTPOOTPULIATEIIBHOCTH.

Buapl yueOHoi#1 1eATEIbHOCTH
XapakTepuCTHKA COCTaBa, CTPOCHUS, CBONCTB, TOIYyYEHHUS U MPUMEHEHHs BakHeHnx Metasuios (IA u 11
A TPy, aTFOMHUHMSA, JKeJIe3a U UX COSINHEHHIH).

XapakTepHuCTHKa COCTaBa, CTPOCHUS, CBONCTB, TOIyYEHUs U MPUMEHEeHHs BaxkHeHnx Hemerasuios (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

CoaepxaHue y4yeOHOro MaTepuaja mo TeMe: IpeaAMeT opraHudeckodl xumuu. IIpuponHsie,
UCKYCCTBEHHbIE U CHUHTETHUYECKHE OpraHuuveckue BeliecTBa. (CpaBHEHHE OpPraHWYeCKUX BEIECTB C
HEOPTaHUYECKUMHU.

BanentHocts. XHMMHUYECKOE CTPOCHHME KaK NOPSAOOK COEOUHEHUs aTOMOB B MOJIEKYJbl IO
BAJICHTHOCTHU.

Teopust crpoeHust opranuueckux coeguHeHui! A.M. BytiepoBa. OCHOBHbIE NOJIOKEHUS TEOPUU
XUMHUYECKOro crpoeHus. M3omepuss u m3oMepbl. Xumudeckue (GOpMyJbl U MOIENH MOJEKYJT B
OPraHUYeCKON XUMHHU.

Knaccupukanms opranmuecknx sermecTB. Kiaccudukamusi BEIIECTB MO CTPOCHHUIO YIJIEPOAHOTO
CKeJieTa U HaMN4Iuio )y HKIMOHABHBIX rpymi. ['omosoru u romosiorusi. Havana nHomenknatypet [UPAC.

Knaccupukanmst peakumii B OpraHMuYecKOW XHUMUHU. Peakimu mnpucoequHeHus: (TUIPUPOBAHMS,
raJIOTeHUPOBAHMS, THAPOTAJOTEHUPOBAHMS, THAparanvy). Peakuun oOTIIeruieHust (AeruipupoBaHus],
IEerHAPOTaIOTeHUPOBaHMS, Aeruaparaunn). Peakunu 3amernenus. Peakuyu n3oMepusanum.

Buabl yueOHoi#1 1eATEIbHOCTH
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YMeHHe AaBaTh ONpENENeHHe U ONepPUPOBATH CIEAYHOUIMMH XUMHUYECKUMU MOHSATUAMU: YIJIEPOIHBIN
cKkeeT, pyHKIMOHANIbHAS TPYIINA, U30MEPHS, TOMOJIOTHSI.

Haseanue HM3y4eHHBIX BEINECTB MO TPUBUAIBHON WM MEXKIyHAapOAHOM HOMEHKIATYpEe U OTpPaKeHUe
COCTaBa STUX COCAMHEHUH C MOMOIIBI0 XUMHUYECKUX (popmyr.

OTtpaxeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBIO YPAaBHEHUH XUMUYECKUX PEaKLUi.

Tema 3.2 YriieBogopoabl U HX NPHPOJHbIE HCTOYHHKH

Coaepxanue yde0HOro MaTepuaja N0 TeMme: aJKaHbl. I'OMOJIOTMUYECKUIN psill, U30MepuUs U
HOMEHKJIATypa aJKaHOB. XHMHYECKHE CBOWCTBA aJKaHOB (METaHa, 3TaHA). TOPEHHE, 3aMeEIICHUE,
pasjoxeHue, neruapuposanue. [IpuMeHeHne ajJkaHOB Ha OCHOBE CBOICTB.

AJNKeHbl. DTUJIEH, €ro NOoJy4YeHue (IeruAPHUPOBAHUEM 3TaHa, ACTIONUMEpPHU3ALUed MOJMATHIICHA).
I'omonorudeckuii psn, U3oMepusi, HOMEHKJIATypa ajJKkeHOB. XMMHYECKHE CBOWMCTBA 3THUJIEHA: FOPEHUE,
KayecTBeHHbIe peaknuu (obecuBeunBaHue OpPOMHON BOABI M pPAacTBOpA MEpPMaHTaHATA KaJws),
ruzparauus, nonumepusauus. [IpumeneHune sTuaeHa Ha OCHOBE CBOMCTB.

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 MOJMMepHU3aLus B Kayuyku. HaTypanbHblil U cuHTeTHUeCKUe Kayuyku. Pesuna.

AnkuHbl, AueTwieH. XUMHUYECKHE CBOWCTBA alleTHJIEHA. TOpeHue, OOeCIIBEYMBAaHHE OpPOMHOM
BO/bI, MPUCOEIUHEHHE XJIOPOBOAOpOAa U ruapartauus. IlpumeHeHue alleTHieHa Ha OCHOBE CBOMCTB.
Me:xkaccoBas U30MepHs C allKaJueHaMH.

Apenbl. benzon. Xumnueckue CcBOHCTBAa O€H30jla. TOpPEHHE, pPEAKIUH  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
HApOAHOXO3SIIICTBEHHOM IJIaHE MpeICTaBUTENEH.

Tema 3.3 Kuciopoacoaep:kamiue opraHudecKme BelecTBa

Conep:xaHue y4e0HOro Marepuasa no reme: cruptol. [lonmyuerne staHoma OpOKEHHUEM TIFOKO3BI
U TUApaTanmMed sTuieHa. [ uapokcuibHas rpymmna Kak (yHKOHOHanbHas. [loHsATHE O mNpeneNbHBIX
OJHOATOMHBIX CIIHUPTAaX. XWMHUYECKHE CBOHCTBAa 3TAHOJIA. B3aUMOJEHCTBHE C HaTpueM, oOpa3oBaHHE
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
MHOIr0aTOMHBIE CUPTHIL. [IpuMenenue rauuepuna.

®enon. Pusznueckre U XUMHUECKHE CBOICTBa (eHONa. B3anmMHOe BiIHMsIHME aTOMOB B MOJIEKYJIE
¢deHona: B3auMOAEHCTBHE C THAPOKCUIOM HATPUS U a30THOH KucioToil. Ilpumenenne ¢peHona Ha OCHOBE
CBOJCTB.

Anpnerunsl. [lonsTue 06 anpaernaax. Ajbpaeruanas rpynna kak QyHKIHoHanIbpHas. Popmanbaerun
U €ro CBOMCTBA. OKHUCIIEHHE B COOTBETCTBYIOLIYI) KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI CITUPT.
[TonyueHne ambAeruIOB OKHCICHHEM COOTBETCTBYIOLIMX CHHUPTOB. IlprMeHeHwne Qopmanpaernia Ha
OCHOBE €r0 CBOMCTB.

Kapbonosbie kuciorel. Ilonstue o kapOoHOBBIX kucnorax. KapOokcmnbHasi rpymnma Kak
¢byHKIMOHaMBHAsL. [ OMOJIOTrHUECKUI Psii IPENeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomydeHue
KapOOHOBBIX KHCJIOT OKHCIIEHHEM allbJACTUAOB. XHUMHUYECKHE CBOWCTBA YKCYCHOH KHUCJOTBI OOIIHe
CBOWCTBA C MUHEPAJIbHBIMU KHCJIOTAMHU U peakuus stepudukanun. [IpuMeHeHne yKCyCHONH KUCIOThI Ha
OCHOBE CBOMCTB. BbICIINE )KMpPHBIE KUCIOTHI HA IPUMEpPEe NaJTbMUTHHOBON U CTEAPUHOBOM.

Crnoxnsle >¢uper u sxupbl. [lomydeHne cinoxHbIXx 3pupoB peakuued srepudukanun. CroKHbIC
3¢upsl B Ipupose, ux 3HadeHne. [[puMeHeHne cioXHbIX 3UPOB HA OCHOBE CBOWCTB.
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Kupsl kak cnoxuble 3¢pupbl. Knaccndukamnmst >xupoB. XUMHYECKHE CBOHCTBA JKHPOB: THAPOJIN3 U
TUAPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xKupoB Ha OCHOBE CBOMCTB. MbLia.

VYraeBonel. YrieBOnIbl, UX Kiaccupukaums: MOHOcaxapunabl (TIOK03a, (PpyKTo3a), Aucaxapuibl
(caxaposa) u mojucaxapuabl (Kpaxmall U HeJUTI0JI03a).

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

3HaueHUe YrJeBOJOB B JKUBOM mpupoae U KU3HU denoBeka. IloHsarne o peakuusx
MOJIMKOHAEHCALUY U TUAPOJIN3a Ha IPUMepe B3aUMOIPEBPALeHHI: INTF0K03a —> MOJIUCcCaxapul.

Buabl yueOHoi# 1eATEIbHOCTH
XapakTepuCTHUKa COCTaBa, CTPOEHHUs, CBOMCTB, MONYy4YEHUsI U IPUMEHEHHs] BAXKHEUIINX MPEACTABUTENCH:
METaHOJIa U STAHOJIA, CIOXKHBIX 3(PHUPOB, KUPOB, MBI, ATbACTHAOB ((HOPMABASTUAOB U alleTaIbACTHUAA),
KEeTOHOB (ameroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCJOTBI), MOHOCaxapumoB (TIFOKO3BI),
IFCaxapuioB (caxapo3bl), MOMUCAXapruaoB (KpaxMaa U [eJUTFOJIO3bI).

Tema 3.4 A3zoTcogep:kamue oprannieckue coennHeHus. [losumepsol

ConepraHue y4eOHOro MaTrepuaja mo teme: noHstue o0 ammuHax. AnudaTUdecKue aMUHbBI, UX
KJaccupuKalsi ¥ HOMEHKJAaTypa. AHMJIMH, KaK OpPraHHYecKoe OcHOBaHHe. llonydyeHue aHmimHa H3
HUTpoOeH3o0a. [IpuMeHeHne aHIInHA HA OCHOBE CBOMCTB.

AMUHOKHCIIOTBI KaK aM(oTepHble NU(YHKIHMOHAIbHBIE OPTaHHYECKHE COENUHEHHs. XHUMHUYECKHE
CBOWMCTBA AMHHOKHCIIOT. B3aUMOJIEHCTBHE CO LIENIOYaMH, KHCIOTaMH U APYr C JAPYroM (peaxius
nojukoHAeHcaun). [lentuanas cs3b u nonunentuasl. [I[puMeHeHe aMUTHOKHUCIIOT HA OCHOBE CBOWCTB.

benku. IlepBu4nas, BTOpUYHAsS, TPETHYHAsI CTPYKTYphI O€NKOB. XUMHUYECKHE CBOWCTBA OENKOB:
rOpeHue, JeHaTypalys, THAPOJIN3, [IBETHIC peakuuu. bronornyeckue pyHKuUn OEIKOB.

ITonumeps!. benku u nmonucaxapuabl Kak OHOMONIUMEDHI.

IInactmaccsl. IlonydeHue monuMepoB peakuuedl MOMUMEpH3alUUMM M MOJUKOHJEHCALUU.
TepmornacTuyHbIe U TEPMOpPEAKTHUBHBIE 1acTMacchl. [Ipencrasurenu niactmacc.

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

Buapl yueOHoi#1 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOMCTB, MOJYUYEHHS U TNPUMEHEHUs aHWJIMHA, aMHUHOKHCIOT,
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 NPEAYCMOTPEHDBI CICAYIOIIUE CIICHHUAJIbHBIC
MIOMEUIEHUS] U OCHAILLCHHE:

Tun u HaMMeHOBaHHe
CNEeHAJILHOr0 MoMeILeHUs

Ocnam CHHE CIIEHUAJIBHOIO NMOMEIECHUSA

kabuHeT EcTecTBeHHOHAY YHBIX MynpTUMenuiHbIE  CPEeACTBA  XPaHEHMs, Nepefauu U
OUCLIUIUINH NpEeACTaBICHUsT HHPOPMALIUH.
yqe6HO-MeTOHI/ILIeCKa$I AOKYMECHTAlUs, AUAAKTHYCCKHUE
CpencTBa.
nadoparopust XUMHUH JlaboparopHoe obopynoBaHHEe, U3MEPUTENbHBIE IPUOOPHI IS

BBITTOJIHEHHs! TA0OpaTOPHBIX padoT:

amnmapar Ayl IUCTHIUBINAK BOZABI, HAOOp apeoMeTpoB, OaHs
KOMOWHUpOBaHHAsA JabOpaTOpHAasi, BEChl TEXHHYECKKHE U
AaHAINTHYECKHE C pa3sHOBECaMH, KOJOpUMeTp-Hedemomerp
(OoTO3NEKTPHUUECKHI, KOJOHKA aaCcOpOLMOHHAs, HarpeBaTeib
st poOupok, pH-MeTp, MIJUIMBOJIBTMETP, Te€4Yb TUTEJIbHAS,
yCTAHOBKA Il TUTPOBAHUS, LIEHTPU(Yra IeMOHCTPALMOHHAS,
HNIEKTPOILTUTKA JIJAOOpATOpHAsl, KPUCTAIUIN3ATOP
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Tnn v HaMMeHOBaHUe

OcHalleHne cneumanbHOro NoMeLLeHums
cneunanbHOro nomMmeLweHnd

LLIKahbl BbITSXXHOW U CYLUNbHbIV

rMomMelyeHMe ANsi CaMOCTOATE/IbHOWN MepcoHanbHble KoMMblOTepbl ¢ naketom MS Office, BbIxogom
paboTbl 06yyvatoLLmxca B VIHTEpPHET 1 C 4OCTYMOM B 3/1eKTPOHHY UH(OPMaLMOHHO-

06pa3oBaTe/bHYH0 cpefy yHUBepcuTeTa

MomelleHne ans XpaHeHNs n LWkagbl, CTennaxu  And  XpaHeHus  1abopaTopHOro
NPoUNaKTMYECKOTO  06CNY)XMBaHMS 060pPYy[0BaHUSA, UHCTPYMEHTOB U PACXOLHbIX MaTepuasios.
y4yebHOro o6opyaoBaHUS/CNOPTUBHOIO

obopyaoBaHuA

1

3.2 YuebHO-MeTOMYeCKOe M MH(opMaLMOHHOEe 06ecneyeHmne peannsaunm nporpamMmmbl
Buonorua [3neKTpoHHbIA pecypc]: y4eOHWK W MpaKTUKyM ANS CPeAHEero npogeccMoHasbHOro
obpasoBaHus / B. H. ApbiruH [n gp.] ; nog pegakuueii B. H. ApbirnHa. — 2-e u3g. — MockBa :
W3patensctBo HOpaiit, 2019. — 378 c. — (lMpodeccnoHansHoe obpasoBaHme). — ISBN 978-5-
534-09603-3. — TekCT : 31eKTpoHHbIA // 3BC Hpait [caiit]. — URL: https://biblio-
online.ru/bcode/433339 (gata obpatyeHmns: 30.09.2019).

KamuHckuid, B. A. OpraHunyeckas xumusi B 2 4. YacTb 1 [OneKTpOHHbIN pecypc]: y4yebHUK Ans
CMNo/ B.A. KaMUHCKuiA - 2-e n3g., ucnp. v gon. - Mocksa: M3gatensctso HOpaiit, 2018. - 287 c. -
Pexxum foctyna: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
421069#page/l - 3arn. ¢ akpaHa.

CyBopoB, A. B. O6Lwasa 1 HeopraHnyeckas xuMus B 2 T. Tom 1 [OneKTpoHHbIN pecypc]: y4ebHMK
ans CMNoO / A.B. Cysopos, A.b. Hukonbckuin - 6-e n3g., mucnp. u gon. - Mocksa: V34aTensCcTBO
FOpainT, 2018. - 343 c - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-1-430968#page/1 - 3arn. ¢ akpaHa.

CyBopoB, A. B. O6was n HeopraHuyeckast XuMus B 2 T. ToM 2. [SNeKTPOHHbIW pecypc]: y4ebHMK
ana CMo / A.B. Cysopos, A.b. HuKonbckuii - 6-e 13g., ucnp. u gon. - Mocksa: V3aaTtenscTBo
KOpainT, 2018. - 315 c - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-2-421330#page/1 - 3arn. ¢ akpaHa.

CaeHko, O. E. Xumuna . YuebHUK ana konnemkein. O6uieobpa3oBaTenibHas noarotoska [TekcT] :
yyebHuk gna CroO / O. E. CaeHko. - PocToB-Ha-[loHy : ®eHukc, 2018. - 283 c. - ISBN 978-5-222-
29752-0

[onoNHNTeNbHbIEe UCTOYHUKMN:

Bunbrayk, O. A. bruonorus [3NeKTPOHHbIA pecypc]: yyebHO-meToAmMueckoe nocobme / O. A
Bunbrayk ; MI'TY. - MarHutoropck : MI'TY, 2018. - 1 anektpoH. ont. guck (CD-R). - Pexum
gocrtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S
144 pdf&view=true - MakpoO6beKT.

KamuHcknid, B. A. OpraHuyeckas XMmua: TeCTOBble 3afaHus, 3afayu, BONPOCbl [SNEKTPOHHbIN
pecypc]: y4yebHoe nocobue ans CMO/ B.A. KamuHckuiA- 2-e u3g., ucnp. v gon. - MoOcCKBa:
W3patensctBo  HOpant,  2018. - 28 ¢ - Pexum  poctyna: https://biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/1 - 3arn.
C 9KpaHa.

3asu, P. . Buonorua gna konnemxein. O6ueobpasoBaTenbHas Noarotoska [TekcT]: yvebHoe
nocobue ana CMNO / P.I'. 3adu, B.3. byTBunoBckunii. - PoctoB-Ha-[loHy : ®eHuke, 2017. - 317 c. :
nn., cx. - (CpegHee npogeccmoHanbHoe obpasoBaHue). - ISBN 978-5-222-273354-8

MetpoBckas, H. A. Xumus [OnekTpoHHbIA pecypc] : npaktukym [ana CMO] / H. A. lNMeTpoBckas ;
MITY. - MarHutoropck : MI'TY, 2017. - 1 3nekTpoH. ont. auck (CD-ROM). - Pexum fgoctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true. - Makpoo6beKT.

MporpaMmMHoe oGecriedeHne n MIHTepHET-pecypchbl:

HaumeHoBaHue MO Ne Jorosopa CpoK feincTBmsa NnLEH3NK
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MS Windows 7 (noagnucka [-1227 oT 08.10.2018 11.10.2021
Imagine Premium) A-757-17 oT 27.06.2017 27.07.2018
[-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
Kaspersky Endpoint Security gna  [1-300-18 oT 21.03.2018 28.01.2020
6u3sHeca-CTaHAapPTHbIN 0-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 ot 25.11.2016 25.12.2017
[-2026-15 o1 11.12.2015 11.12.2016
7 Zip CBOOOAHO pacnpocTpaHsaemMoe beccpoyHo

VHTepHeT-pecypcsl

1 ®depepanbHbIA LEHTP MHPOPMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB - PLIVIOP [3neKTPOHHbI
pecypc]. - Pexum goctyna: www.fcior.edu.ru , cBo60AHbINA. - 3arf. ¢ aKkpaHa. 3. pyc.

2. EanHas konnekums umpoBbiX 06pa3oBaTefibHbIX PecypcoB [ONeKTPOHHbLIN pecypc]. - Pexum
poctyna: www.school-collection.edu.ru , cBO60AHbIN. - 3arf. ¢ 3KpaHa. H3. pyc.

3. EavHOe OKHO focTyna K obpasoBaTefibHbIM pecypcaM Poccuiickoli ®efepauun [SNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/ , cBO60AHbINA. - 3arf. C aKpaHa. H3. pyc.

4. CMNO B poccuiAckmx LKonax: KomaHga ALT Linux pacckasblBaeT O BHeLpeHUM CBOBGOAHOrO
nNporpamMMHoro obecneyeHus B LIKonax Poccum [INeKTpoHHbIA pecypc]. - Pexum pgoctyna:
http://freeschool.altlinux.ru/ , cBo60AHbIN. - 3arn. ¢ akpaHa. 3. pyc.

3.3  Yye6Ho-meToaMueckoe obecneyeHne caMmocToATeIbHOM pa6oThbl 06yYatoLMXCS

CamocTosATeNlbHas paboTa aBnseTca 0653aTeNbHON ANa Kaxaoro odyvatowerocs. CamocTosTenbHas
paboTa MOXeT OCYL|eCTBAATbCA WMHAMBMAYANbHO WAX TFpynnaMyM B 3aBUCMMOCTW OT Lenn, 06bema,
KOHKPETHOW TEMATUKN CAMOCTOATE/IbHON paboThbl, YPOBHS CMIOXHOCTU, YPOBHSA YMEHMUI 00YYaroLLMXCH.

KOHTpOo/ib pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOATE/IbHOM paboTbl OCYLLEeCTBAATLCA B Mnpefenax
BPEMEHW, OTBEAEHHOr0 Ha 06si3aTefibHble Y4YeOHble 3aHATUA W BHEAYAUTOPHYHK CamMOCTOATE/IbHYHO
paboTy ob6yuvarowmxca no yyebHOM AMCUMNANHE, NPOXOAUT KaK B MUCbMEHHOW, TaK W YCTHOW WK
CMeLUaHHOW hopme, C NpeAcTaBAeHNEM U3LeNNUs UK NPOAYKTa TBOPUECKON AeATENbHOCTU.

B kayecTtBe popM 1 MeTOLOB KOHTPONS BHEAYAUTOPHOW CaMOCTOATE/IbHOM paboTbl MCNONb3YHOTCS:
npoBepKa BbINO/HEHHON paboTbl NpenogaBaTenem, CeMUHAPCKME 3aHATUS, TECTUPOBaHWE, KOHTPO/bHbIE
paboTbl.

Ne HanmeHoBaHMe
pasfena/TeMbl

Buabl 3agaHuii 4ns caMmoCcTOATe/IbHOM BHeayAUTOPHON paboThbl

Tema: 1.1 Xumunyeckas
opraHusauusa KneTku
Tema 1.7

TekcT 3afaHus:
CocTaBuTb CpaBHUTENbHYIO Tabnuuy (3nemMeHT NopTgosmno)
Llenb:

3aKOHOMEPHOCTM MOBTOPUTb U CUCTEMATU3MPOBATb W3YUYEHHbIA MaTepuasn, HayuyuTbCs
M3MEHUYNBOCTM BblA€NSTb [N1aBHOE W OCHOBHOE, JlTAKOHWYHO, KOMMAKTHO W CXaTo
Tema 1.9 Teopus M3N0XWTb OTOGPaHHbLIA  MaTepuan, HayuuTbCs  KnaccuuuMpoBaTh

3Bonoumn. Osmxyume
CUNbI N NPUYKHBI

n3naraemblii MaTepuan no ypoBHAM 3Ha4YMMOCTMW.
PekomeHAaLMy Mo BbIMOAHEHWUIO 3afaHUS:

3BOOLMN CocTaBneHne CTPYKTYPHO-/IOMMYECKUX CXeM, Tabnul, guarpamm.

Tema 1.10 JaHHble  cpefcTBa  HarnsagHocTM BbIMOMHAOT (hyHKUNIO
Makpo3asonouna un KOHCMeKTMpoBaHusa  Marepuana. [1pu  MOCTPOEHUM  CTPYKTYPHO-
MUKpPO3BONOLMA NOTUYECKONM CXeMbl TeMbl HEO6XOAMMO BbIAENNTb [NaBHOE B TEME.
Tema 3.2 JIaKOHMYHO, KOMMAKTHO, CXaTo W3M0XUTb OTOOpaHHbIA MaTepumar.

Yrnesogopofbl 1 1x
MPVUPOAHbIE NCTOUYHUKM

Jlornka nOCTPOEHWUS CTPYKTYPHO-IOTUYECKUX CXEM - OTPaXeHue
CoflepXKaTe/bHbIX CBSA3E MeXay efuHMLAMK M3faraemMoit MHdopmMaymuu,
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Tema 3.3
Kucnoponconep:xamue
OpPTraHUYECKHE
BEIIECTBA

UX YeTKasl KJIacCU(UKALMS 110 YPOBHSIM 3HAUUMOCTH.

Oranel padoThl HAA CTPYKTYPHO-JIOTUIECKOH CXEMOI:

1. ITonck undpopmannu

2. AHanu3 uHpoOpMauu

3. Ocmbicienne nHpopMauu

4. CuHTe3 uHpOpMaLUH.

Kputepuu ouenku:

00OCHOBaHME, JIOTHYHOCTb, YETKOCTh, PALIHOHAIBHOCTD H3JIOKEHUS
MaTepuana.

Tema 1.2. Obmen
BEILECTB U
MpeBpalleHUE SHEPTUN
B KJIETKE

Tema 2.2.
Ilepunonnueckuii 3aK0H
U TIePUOIUYECKas
cucreMa

JA. . Menneneesa.
Crtpoenue atoma

Tema 3.1 OcHOBHBIC
MOHSATUSL OPraHUYECKON
XUMHH U TEOPHsI
CTPOCHUS
OpPraHUYECKHUX
COEAMHEHHUI

Texkcer 3apanus:

CocrtaBuThb rioccapuii (31eMeHT TOPTHOIHO)

Menan:

PaCKpBITh COIEpPKAHME OCHOBHBIX TEPMHHOB, pPa3bsACHUTH CJIOBa-
TEPMHHBI B KOHTEKCTE NAaHHOH TEMBI, PACKPBITh UX 3HAYECHHE, AaTh HX
HAYYHOE TOJIKOBAHUE.

PexomMeHanuy no BHINMOJHEHUIO 3a1AHHUS:

Jlns BeneHus riioccapust JOJDKHA OBITh 3aBelieHa OTeNIbHAS TETPaib HIIN
MOJKHO BECTH CJIOBapb C KOHIA OOmEeH TeTpanu Uit KOHCIIEKTOB,
BO3MOJKHO COCTaBJIEHHE JIEKTPOHHOI'O IJIOCCAPHS KaK OJHOTO M3 BHIOB
WH/IMBUIY ATbHBIX TIPOEKTOB.

Kputepuu ouenku:

Touynocte (POPMYIUPOBOK TEPMHUHOB NPU MPOBEACHHH (HUZHUECKOTO
IMKTAHTA, TIIOCCApUil craercs B OyMaKHOM HUTH 3JIEKTPOHHOM BapHaHTe.
ConepxarenpHast 9acTb W 00BEM  TEPMHHOJOTUH  JOJDKHBI
COOTBETCTBOBATh NPENbSIBJICHHBIM TPEOOBAHHUSIM.

Tema 1.3 Crpoenue u
(YHKIHMH KIETKH

Tema 1.5 Ouroreunes

Tema 1.12 Yuenue o
ouocdepe
OKOJIOrHYeCKHe
baxTops!

Tema 2.7. Metaiibl 1
HEMETAJLIbI

Tema 3.4
AzoTcoaepikaiye
OpraHUYECKHE
COEIMHCHMSI.
[Tonumepsr.

Texcr 3apanus:

IToaroroBka Kk CEMUHAPCKOMY 3aHSTHIO

Menan:

YrayOuTh, KOHKPETU3UPOBATh U PACIIUPHUTH 3HAHHS, OBJIAZECTh UMH HA
Ooyee BBICOKOM YpPOBHE PENpPONYKLIHMH M TpaHchopManuu. 3aKperuThb
YMEHHS U HaBBIKM CaMOCTOATENbHOH padorel. Pacmmpurs oOuimid,
npodeCcCHOHATBHBIN U KyJIbTYPHBIA KPyTro30p.

PexomMenaaumu 1o BbINOJIHEHHIO 3aIAHHS:

ITonroroBka K CEMHHAPCKOMY 3aHSATHIO SIBJSIETCS OJHUM U3 Haubosee
CJIOJKHBIX BUJIOB CaMOCTOSITEJIbHON padoTHI, OonbLIon
LIEJICHANPABJICHHOW CaMOCTOSITENIbHOH padOThl HAJ BBICTYIUICHUSIMU
W/WITH OKJIaZaMu.

OTarnbl NOArOTOBKU:

1) BbIsiIcCHUTE TEMY M BOIIPOCHI CEMUHAPA

2) O3HAaKOMHTBCS C pEKOMEHIOBAHHOH JINTEPaTy POl

3) BbISICHUTE HHAMBHUY AJIbHOE 3aaHuE (€CJIH €CTh)

4) I1nanupoBaHue padoThI:

5) UreHue nuTeparypbl: HAYMHAETCS] C OCHOBHBIX HCTOYHHUKOB (y4eOHHK,
JIEKIHs) U 3aKaHUYMBaeTCst paboTOM Ha JOMOIHUTENBHOMN TUTEPaTypoit
6) Beimucku: AenarTcs Mo KaKAOMY NYHKTY IUIaHA.

7) CocraBieHne TIaHa BBICTYTUICHUS], TOTOBSITCS] IUTATHI, TE3UCHL

[Inan momoraeT opraHU30BaTh CBOK pabOTy Hall TEMOM, JENaeT OTBETHI
Oomee  LeJECHANMpPABICHHBIMH, JIOTHYHBIMH,  IIOCJIEOBATEIbHBIMH,
JIOKa3aTeNbHbIMU.

Kputepuu ouenku:

copMyIMPOBATh NMOJHBIN U NPABUJIbHBIA OTBET Ha BOIPOCHI CEMUHAPA,
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JIOTUYHO U CTPYKTYPUPOBAHO U3JIOKUTH MaTepuan. Ilpu 3ToM CTyaeHT
TOJDKEH TIOKA3aTh 3HAHKE CIIELUATbHOM JTUTEPATYPhI
MPOAEMOHCTPHUPOBATh yMeHHe O0O03HAYUTh MPOOJEeMHBIE BOIMPOCH B
COOTBETCTBYIOIIIEH 0byacTh

MIPOAHAIU3UPOBATE UX U MPENJIOKUTh BAPUAHTHI PELIECHHUI,

AaTb HCYCPIBIBAOIHUE OTBETHI HA YTOYHAKOINHUE W AOMOJHUTCIbHBIC
BOMPOCHI

Tema 1.6
3aKOHOMEPHOCTH
HacJeqOBaHUs
MPU3HAKOB

Tema 2.1.OcHOBHBIE
TOHATHS U 3aKOHBI
XUMHH

Tema 2.3. Ctpoenue
BelecTBa. XUMHIECKast
CBSI3b.

Tema 2.4. Bona.
PactBOpBLI
DNEKTPOTUTHIECKAS
JHUCCOLIMALINAS

Tema 2.5.
Knaccugukanmst
HEOPTaHUYECKHUX
COEMMHEHHI U UX
CBOMCTBA

Tema 2.6 Xumudeckue
peakuuu

Tema 3.1 OcHOBHBIE
MOHSATHUSL OPraHUYECKON
XUMHH U TEOPHsI
CTPOCHUS
OpPraHUYECKHUX

CcOoeqUHEeHUN

Texker 3apanus:

Tunoseie pacueTHoO-Tpaduyeckre padoThI

Menan:

3amaHuil:  yriuyOneHue paHee W3YYEHHOrO Martepuana, BbIpaboTKa
YMEHHI M HaBBIKOB IO MPHUMEHEHUIO (OPMYJI, COCTABJICHUIO aJlrOpUTMa
TUIOBBIX 3aJJaHUI, IPUMEHEHNE NIOJYUYEHHbIX 3HAaHUS Ha NPaKTUKe
PexomMenaauuu no BbINOJHEHHIO 321AHHS

BBINIOJIHEHUS] ~ YIPAKHEHUH MO  MPEAJIOKEHHOMY  aJrOpuUTMy
CaMOCTOSITENIbHBIHN MOUCK aJITOPUTMA BBIMOJIHEHUs YIPaXKHEHUH
Kputepuu ouenku:

TOYHOCTb PACYETOB; OObEM BBITIOJHEHHBIX 3a/1aHUH, 0QopMIIeHHE

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHA YYEFHOM JUCIOUILINHBI

KonTponr u omeHka pe3yiapTaTOB OCBOCHMS MUCLUIUIMHBI OCYIIECTBJISIETCS MPENOAaBaTEIeM B
IpoLecce TeKYLIero KOHTPOJIs U IPOMEXKYTOUHOM aTTeCTalllu.

4.1 Tekymui KOHTPOJIb

No Kontponupyemsle pasaenst Kontponupyemsble HaumeHnosanue
- (Tembl) yueOHON TUCIIUTLIMHBI PE3yJIbTaThI OLIEHOYHOT'O CPENICTBA
L Beenenue /PS5, MP4 Tecm
1Pl IIP2 1IP3
2. JIPS5, JIPY, JIP14;
Pasaen 1 buosornsa %[I:z’ ;‘74525,’ 11P3, IT{::ZPO%WW Goma
1IP4, IIP5
3. Tema 1.1 Xumudaeckas oprasuzanys JIP5, MP4,
KICTKH 1IP1, IIP2, IIP3 Huaamarim
+ Tema 1.2 O6meH BemecTs U gﬁ; A];[}Ijjl” api, p2, Z?;KH];Z%WMW Goma (npercmeseckoe
MNPEBPALICHUE SHEPTHH B KJICTKE
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5. Tema 1.3 Ctpoenue u QyHKUNH JIP5, JIP9, MP4, MP3, Jlabopamopnas padoma
KIICTKH IIP1, IIP2 IIP3, IIP4
6. Tema 1.4 @opmbl pa3MHOKECHHS JIPS, JIPY, MP4, Konmponsuas paboma
opraHu3MoB. JleICHUE KIICTOK Pl IIP2 IIP3
7. JIPS, JIP9 MP4, MP3, Tpaxnuueckaa paboma (npormuqeckoe
Tema 1.5 OHtOreHes IIP1, IIP2 TIP3 3a0arie)
8. JIP5, JIP9, MP4, Jlabopamopraa pavoma
Tema 1.6 3akoHOMEPHOCTH
HACIICJOBAHUA HpI/ISI;)-IaKOB [Pl 1ip3 11P3,
I1r4
9. Tema 1.7 3akoHOMEpHOCTH JIPS, JIP9, MP4, MP5, Jlabopamopras paboma
H3MCHUYHUBOCTH IIP1, IIP2 [IP3, IIP4
10. Tema 1.8 OcHOBBI ceneKIA JIP5, JIP9, MP4, Tecm
pacTeHuil, >)KUBOTHBIX U IIP1, IIP2 TIP3
MHUKPOOPTAHHU3MOB
11. Tema 1.9 Teopus sBorOIHIN. JIP5, JIP9 MP4, MPS3, Tecm
JBroKyIue CHIB U IPUYHHEL IIP1, IIP2 TIP3, IIP4
SBOJIIOIIN
12. Tema 1.10 MuxposBomronus u JIP5, JIP9 MP4, MPS3, Tpaxnmuweckaa paboma (npormudecrkoe
MAaKPOIBOJTFOITHL [P, IIP2 1IP3, IIP4 300arie)
13. Tewma 1.11 Ipoucxoxacaue JIP5, JIP9 MP4, MPS3, Konmpomsuas paboma
qeA0BCKA. UETOBCUCCKHE PaCH. IIP], IIP2 [IP3, [IP4
14. JIPS, JIPY, JIP14, Tecm
Tema 1.12 Yuenue o Guochepe MP4, MP>5,
Jxojorudeckue haxKTopsl IIP1, IIP2 IIP3,
IIP4, I[IP5
15. JIPS5, JIP9, JIP14, Ketic-sadaua / cumyanuonnas 3a0cuqa
Tema 1.13 DKOIOrHUICCKHUE CHCTEMBI MP4, MP5,
’ IIP1, IIP2 IIP3,
I1P4, I[IP5
16. JIPS5, JIP9, JIP14; Kormpomsras paboma
Tema 1.14 Buocdepa u uenosek. MP4, MP5;
buonuxka IIP1, IIP2 IIP3,
I1P4, IIP5
17. Paszle.n 2 Oﬁ]].laﬂ H .]IP5, ]IP9, .]IP14, MP4, KOHn’pO]ZbHCmMOI’I’Ia
HEOPraHUYeCKAs] XUMHUS MPs5, ITP6, ITP7, ITP8, | Tecm
1IPY, I1P10, I1P1 1
18. | Beenenue JIP5, JIP9, MP5, ITP9 | Tecm
19. | Tema 2.1 OcHOBHBIE NOHATHS U JIP5, JIP9, MP4, Jluxmarmet
3aKOHBI XHUMHH MPS, IIP6, IIP7, IIPS, | Ipaxnmmeckas paboma
1IP9, IIP11 (nparnmiueckoe 3a0aHie)
20. | Tema 2.2. [lepuonuueckuii 3aKOH JIPS5, JIPY, JIP14, MP4, | Jluxmarnl
Y MepUOaNYeCcKasl CUCTEMA MPS5, 1IP6, 1IPS, Hparmueckas padoma
JI.. Menneneesa. CTpoeHue I1P9, IIP10, fIP1 (nparsmiseckoe sacaie)
aToma
21. | Tema 2.3. CTpoeHue BeIECTRA. JIPS, JIPY, JIP14, MP4, | Tecm
XuMuveckas CBsi3b. MP5, IIP6, IIP7, IIPS, | Jfurmanimor
IIP9, IIP10, IIP11
22. | Tema 2.4 Bona. PacTBopbrl. JIPS, JIP14, MP4, Tecm
DNeKTpoauTHIeCcKast JUCCOLUALNs MP5, I1IP6, IIP7. 1IPS, | Jladopamoprias padoma
IIP10, IIP11
23. | Tema 2.5 Knaccuduxarnms JIP9, JIP14, MP4, Tecm
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HEOPraHUYECKUX COeTUHEHUI 1 MP5, IIP6, TIPS, Jlabopamopraa pavoma
WX CBOWCTBa 1Ip9, P10
24. JIP5, JIP9, MP4, Jlurkmammer
Tema 2.6 XuMHUECKHE peaKLUU MP5, IIP6, TIPS, I ecics padoma
11P9, 11P10 (Mparamieckoe 3a0anie)
25. T 77 M JIPS, JIPY, MP4, Tecm
emMa 2.7 MeTaibl 1 HEMETaJLTbI MP5, PG, TIP7, TIPS, | Jju -
IIP9 IIP10, IIP11
26. JIPS, JIPY, JIP14, MP4, | Konmpomwiics paooma
Pasnen 3 Oprannyeckasi XuMust MPs, ITP6, ITP7, TIPS, | Tocm
1IPY, IIP10, IIP11
27. | Tema 3.1 OcHOBHBIE IOHATUS JIPS, JIP9, JIP14, MP4, | Tecm
OpPraHUYeCKON XUMHUHU U TEOPHUs MP>5, 1IP6, IIP7, IIPS, | Jfurmarimer
IIP9 IIP10, IIP11
CTPOCHHUS OPTraHUYECKUX
COEAMHEHUI
28. | Tema 3.2 YrneBomopoabl H UX JIPS, JIPY, JIP14, MP4, | Tecm
NPUPOAHBIE UCTOYHUKH 1P, IIP7, 1IPS, Luxmavimer
IIP9, IIP10, IIP11
29. | Tema 3.3 Kucnopoaconepxariue JIPS, JIPY, JIP14, MP4, | Tecm
OPraHNYE€CKUE BELIECTBA MPS5, IIP7, 1IP8, Lurmavimer
IIP9 IIP10 IIP11
30. | Tema 3.4 Azorcoaepkaiiue JIPS, JIPY, JIP14, MP4, | Tecm
OpraHUYeCKHe COCTUHEHUS. MP>5, 1IP6, IIP7, 1IPS, | Jlabopamopras paboma
IIP9 IIP10, IIP11
[Tonumepsr.

4.2 IIpomMe:RyTOYHASI ATTECTALUSA

[IpomexkyTouHasi arTtectauus OOYYAIOIMXCS OCYIIECTBISIETCS MO 3aBEPIICHUN U3yYECHHS
JOUCLUIIIMHBI U TTO3BOJIIET ONPEAEIUTh KAYECTBO U YPOBEHb €€ OCBOEHHUS.
®dopma MPOMEKYTOYHOH aTTecTalluu Mo AucuuIuinHe «buoxumusy - nuddepeHnnpoBaHHbIN 3a4eT

BO BTOPOM CEMECTPE.

Ne Konmponwvnsie sonpocwv/Oudaxmuieckue eOuHuybl Tema
1. | OcobeHHOCTH CTPOSHHS U XUMHUYECKOTO COCTaBa KJIETOK MPOKAPHUOT Paznen 1. buonorus
U 5YKapuoT

2. | Onrorenes. [IpuynHbl HAPYIICHUI PA3BUTHSI OPTAaHU3MOB

3. | HacnencrBeHHbIe 00JIE3HU YeJIOBEKA, MX IMPHUYHUHBI U MPOPUIAKTHKA

4. T'umnoresnr MPOUCXOKACHUA  JKU3HU. COBpeMeHHbIe T'UIIOTE3bI
MPOUCXOKACHHUSA YCJIOBCKA

5. | Oxonoruyeckue (HakTOPhl, UX 3HAYCHHE B KIU3HU OPraHU3MOB

Pasnen 2. O6Gmas u
HeOpFaHI/ILIeCKaﬂ XUMHUA

6. | OcHOBHbIE 3aKOHbI XUMHH (3aKOH COXpPAaHEHHMs MAacChl BEIIECTB;
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH ABOraJpo U CIEICTBUS
U3 HETro)

7. | Ilepuonudveckass TaOnuLIa XUMHUYECKUX HJIEMEHTOB.
nepuoandeckoi Tabnunpl. CTpoeHue aroma

Crpykrypa

8. | OcHOBHBIE KJIaCChl HEOPTaHUYECKHX BEIeCTB (OKCHIBI, KHCIIOTHI,
COJIM, OCHOBAHUsI), UX CBOMCTBA, MPUMEHEHHE

YraeBoaopobl, UX BUJIbI, CBOWCTBA, IPUMEHECHHUE Paznen 3. Oprannueckast

10. | benkwu, skupsbl, yriaeBonabl. CBOWCTBA, CTPOCHUE, 3HAUECHUE XUMHUS
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Tunosbie 3aaaHUA

Tema

K nmeromemycs pparmenty monexyssl JJHK, ucrone3yst npuHIMAT
KOMIUTUMEHTAPHOCTH, AOCTpoiiTe nenb nHpopmarpionHon PHK.
ITA-ATHO - -TAI'-TTI' -ITT — TTA — AALl - AT —T'ALL -
ITA

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

VY uenoBeka albOMHU3M — a8y TOCOMHBIN PELIECCUBHBIN MTPU3HAK.
My>k4rHa aNbOMHOC KEHHJICS Ha KEHIIUHE C HOPMAJIbHON
NUTMEHTauued. Y HUX pOIUIIOCH BOE IETEH — HOPMAJIbHBII U aIbOMHOC.
Ornpenenutb reHOTUIIBI BCEX YKa3aHHBIX YJIEHOB CEMbU.

Pasznen 1 buoaorus

IIpu nponyckanuu cepoBoaopoaa o0bemMoM 2,8 J1 (HOpMaibHbIE yCIIOBHS)
yepes m30bITOK pacTBopa cyiibdara menu (I11) obpazosascs ocamnok
Maccoit 11,4 r. Onpenenure BBIXO MPOAYKTA PEAKIIUN

JlaTb XapakTEepUCTUKY XMMUYECKOT O 3JIEMEHTA C MOPSAKOBBIM HOMEPOM
15 1 ero coenMHEHUsIM MO MOJOKEHUIO B TEPUOANIECKON CUCTEME
snemeHToB J[. . MeHneneeBa u CTpOEHHUIO aToMa.

K 50 r 30%-ro pactBopa nepokcuna Bogopoaa nodasmiu 100 T BozbL.
PaccuuTaiiTe MacCOBYIO AOJIIO BELIECTBA B MOJYUYEHHOM PACTBOPE.

VYkakurte, mpu MOMOIIH KaKUX PEAKIINI MOJKHO OCYIIECTBUTD
CJIEYIOIUN LUKI TPEeBpaLLeHH:
Cl — HCl — CuCl, —ZnClI

B crneayromux ypaBHEHHUsIX paccTaBbTe KOA(PPUIIUEHTHI METOIOM
3JIEKTPOHHOTO 0allaHca, YKAKUTE OKUCIUTENb U BOCCTAHOBUTED!

Al + O, = AlL,O3

3aKOHYHTE YPaBHEHUS PEeaKUil B MOJIEKYJIIPHON U HOHHOHN (popMax:
NazS + ZnCl; =

Paznen 2. O0mas u
HEOpPraHU4YecKasi
XUMHUA

Omnpenenure GopMyJly aikeHa, €CIIH €ro INIOTHOCTh 110 BOJOPOAY PaBHA
42.

Pazpen 3
Oprannueckas
XHMHSA

Kpurepuu ouenxu oudpepenyuposannozo 3auema

- «OTINYHO» - TEOPETHYECKOE CONEepIKaHHe Kypca OCBOEHO IOJIHOCTBIO, O3 mpoOenos,
yMeHHst ¢OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOi yueOHbIE 3aaHUS BBIOJHEHBI, KA4eCTBO
UX BBITMIOJHEHHUsI OLIEHEHO BBICOKO.
= «Xopommo» - TEOpPEeTUYEeCKOE COAEpIKaHHEe Kypca OCBOCHO IOJHOCTBIO, 0Oe3 mpoOenos,
HEKOTOpble YMEHHsl CPOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAyCMOTPEHHBIC NPOrpaMMoil yueOHbIe
3a/laHMsI BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 3aJaHUH BHITIOJIHEHBI C OIIUOKAMH.
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—  «YIOBJETBOPHUTENBHO» - TEOPETUYECKOE COAepKaHHEe Kypca OCBOEHO YaCTHYHO, HO
npobenbl HE HOCAT CYIIECTBEHHOrO XapakTepa, HEOOXOAMMBIE YMEHHs pabdOThl C OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBaHBI, OOJIBIIMHCTBO MPENyCMOTPEHHBIX MPOrpaMMoOil OOyueHHs
y4eOHBIX 3aJJaHUI BBIMIOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 33/IaHUH COEPIKAT OIIHOKH.

—  «HeynosnerBopuTenbHO» - TEOPETUUECKOE COAEPKAHHUE Kypca HEe OCBOEHO, HEOOXOUMBIE
yMeHHs He c(hOpPMUPOBaAHBI, BEINOJIHEHHBIEC 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 TOAY4YarOT TaOMUIy 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 sTam: onpeneyneHUe MOCAECACTBUIN 3arpsi3sHEHUN

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 oOy4aromuxcst JOJDKHA PEIIUTh

Ilepuonnueckuii 3aK0H ¥
MePUOIUYECKast CUCTEMY
JA. . Menneneesa.
Crtpoenue atoma

OIHy mpobJieMy, OCHOBBIBAsICb HA 3HAHUU
TEOPETUYECKOr0 MaTepuaia u NpeanoioKeHuN,
BbIIBUTAE€MBbIX YJIEHAMU TPYIIIIbL:

- 3aKOH paANOaKTUBHOIO pacnaja.

- buonoruueckoe 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
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NEPEYEHb IPAKTUUECKNX/JIABOPATOPHEIX 3AHSTHI

IIpunoxenue 2

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

Paspen 1. BUOJIOT UA

1.2. OGMeH BelecTB U IMpaktuyeckass pabora Nel. Pemenue 3amau mo | 2

npeBpalieHle SHEPTuu B peann3ay reHeTHIeCKOH NHPOPMALUY B KJIETKE

KJIETKE

1.3 Crpoenue u pyHKIIH Jlaboparophnas padora Nel. CpaBHeHHne cTpoeHHs | 2

KJIETKU KJIETOK PaCTeHHUH U KUBOTHBIX

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

1.6 3akoHOMEpPHOCTH JlaboparopHas pabora Ne2. Pemenne | 2

HacJIeZJOBaHMsI PU3HAKOB reHeTUYECKUX 3a/1a4

1.7 3axoHOMEpHOCTH JlaboparopHas pabora Ne3. Uzyuenue | 2

HU3MEHUYHUBOCTH U3MEHYMBOCTH Yy  Oco0eil  omHOro  BHUzA
(moctpoenune BapPHALIMOHHOTO psina u
BapHALIMOHHON KPUBOH)

1.10 MuxkposBoirouus u IIpaxTuueckas paboTta Ne3. I'naBHbIC | 2

MaKpO3BOJIOLS HaIpaBJIeHUs HBOJIIOLUN

Paszpen 2. HEOPTAHUYECKAA XUMUA

2.1 OcHOBHbIE IOHATHUS U IIpaktnueckast pabora Ne4.  Pacuerst 1o | 2

3aKOHbI XUMHHU XUMHUYECKUM (opMyiaM U ypaBHEHUSIM

2.2 Tlepuonnueckuii 3akon | [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 JlaboparopHasi pabora No4 Peakuwu HMOHHOTO | 2

DNeKTPOJUTHYECKAs] oOMmeHa. HcnbiTanue pPacTBOPOB conen

JMCCOLIMALIUS. UHANKATOpaMu

2.5 Knaccudukanus JlaboparopHas pabota NeS5 KadecTBeHHbBIE | 2

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

COEIMHEHUI U MX CBOWCTBA | KapOOHAT- AaHUOHBI
IIpaktuyeckass padora Ne6. Pacuer ckopocreid | 2

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

Pasznen 3 OPTAHUYECKASA XUMHUA

3.4 AzoTconepkariue Jlaboparopuass pabora Ne6. KauecTBeHHbIE | 2

OpPTaHUYECKHUE COEAMHEHUs. | PeaKkIiu OeTKOB.

IToaumepsl.

HUTOI'O 24
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OBPA3OBATEJILHBII MAPIIIPYT

IIpunoxenue 3

Konrponupyemsble
KonTponb KonTtponupyemeie
Has Totka pasnebl (Temer) pesy BTATI OueHouHble cpeacTBa
y4eOHOU TUCIUTIIHBI
Nel Paszgen 1. JIP5, JIPY, JIP14, Kontpoasnas | 1. TecroBble 3amaHus
buosorus MP4, MP5, pabora Nel 2. PacueTHble 3a0a41
1IP1, IIP2, IIP3,
1IP4, 1IP5
No2 Pasgea 2. JIP5, JIPY, JIP14, Kontpoasnas | 1. Pacuernsie 3amaun
O6mas u MP4, MP5, I1P6, pa6ora Ne2 | 2. TecToBble 3a1aHus
HeopraHuyYecKas 11P7, 11P8, 11P9,
XHMUSE 1IP10, IIP11
Ne3 Pasgea 3. JIP5, JIPY, JIP14, Kontpoasnas | 1. Pacuernsie 3amaun
Opranunveckast MP4, MP5, ITP6, pabora Ne3 | 2. TecTOBbIE 3a0aHUs
XUMHS 11P7, ITPS,
1IPY, IIP10, IIP11
N4 Jonyck Hoprdonno | 1. IIpakTudyeckue paboThl
3aueTy 2. JIaboparopHbie paboThI
3. Tectnr
4. KontposabHble paboThl
Hpomexy | AuddepenuupoBaHHbIi Hrorosas 1. Teoperuyeckue
TOYHAasI 3a4er KOHTPOJIbHASI | BONPOCHI IO COJEPIKAHUIO
arrecTan pa6ora Kypca
Hs 2. Tunosble 3a0aHUs
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NNCT PETUCTPALUN USMEHEHWW 1 LOMONTHEHWNI

No  Pa3zaen paboueli Kparkoe cogepaHie vaMeHeHUs/ I0MOHEHNS [ata, Moarnmck
nn  nporpamvibi NompoTokoiia  MpeacenaTens
3acemaHnA MK MK

Paboyast mporpaMma y4ebHOM ACLIMMIMHBI «ECTeCTBO3HaHME
aKTya/vsvpoBaHa. B pabouyto  mporpammy  BHECEHbI

CefiytoLLye VBMEHEHNA:
1 32 B cB®M C OOHOBMEHVEM M/IaTqhopMbl  3MeKTpoHHOM  11.09.2019 .
YuebHo- OUGMOTEUHON CUCTEMbI “3HaHWMYM” B TekCT pasdena 3.2  [Mpotokon Ne 1

MeToaMYeckoe - Paboueid  mporpaMmbl  BKKOYEHbI  OGHOB/IEHHbIE  PEXVINMbI
VH(hOPMALWIOHHOe  I0CTYTa Ha MH(hOPMALWIOHHbIE UCTOUHKM.
obecrieyeHve
peasm3aLmmn
MpOorpaMMb|
2 3YC/IOBMA B cBWKU C OGHOBMEHMEM  MaTepuasibHO-TEXHUYECKOrO 16.09.2020r.
PEA/IIBALIA  obecrieqeHmst _N. MarTepuanbHO-TEXHINECKOe obecriedeHre  IMpoTokon Ne 1
YUEEHOWV ynTaTb B HOBOW peaKLIMn.
/CLIAMIHB KabuHeT EcTecTBeHHOHaYUHbIX AHCLHH/IHH
YuebHas ayauTopya 19 NPOoBeAeHUs YHeOHbIX, MPaKTUHeCKMX
1 NaboPaTOPHBIX 3aHATWIA, /1A TPYMMOBbIX U VHAVBALYa/IbHBIX
KOHCY/bTaLWiA, AN1A TeKyLLero KOHTPOMA W MPOMEXYTOUHON
arTecTaLy.
Paboyee MECTO MpenofaBaTe/isi: MePCOHa/IbHbIA  KOMMbHOTED,
pabouse MecTa OOydaroLLyIXcs, focka YyyebHas, YyueGHas
mebe/b
Naboparopust Xummm
YuebHas ayauTopus /151 NMPOBELEHNS YUeOHbIX, MPaKTUHECKNX
V1 N1abOPaTOPHbIX 3aHATUIA, A/1A FPYMNMOBLIX U MHAVBALYabHbIX
KOHCY/bTaLMiA, [N TEKYLLEr0 KOHTPOIS U MPOMEXYTOHHONA
arTecTaLy.
Paboyee MECTO MpenodaBaTesist: MePCOHabHbIA KOMIMbHOTED,
pabouse MecTa OOydatoLLyIXCsl, [AOCKa YyuebHasi, YyueGHas
Meberb;
MakeT [AEMOHCTpaUMOHH™MIA  "LipHTprdyra»,  TemaTtudeckue
Mn/aKatbl v Tabnmup;
Becbl TEXHUYECKME C pasHOBECAMM;
BecCbl 3/1eKTpOHHbIe Y4ebHble [0 2 KT,
Bechb! KBagpaTHLIE,
SKCHKaTOopPb I,
CyLLWIKN HacTeHHb e,
KpblLKa C BbITKKON (/19 BbTSDKHOTO Lkadia Na01380750),
(200*660*3500 Mmv;
Turnm dhapdioposble HYBKKe NG3;
LLIkadpb! /151 nocy/ibl ¥ 060PYLOBaHIAS;
LLikach 419 XpaHeHWs XUMUYECKIX PeaKTvBoB, (450*900*2100
MM.);
LLIkachb! CyLLMTIbHBIE,
LLMNUbI TUresbHbke;
LLIach BbITSHKHON C MOIKOIA;
Hajacraeka 4n1a CTong;
BuckosumeTpbl BIDK;
Crmprosku C/1-2
3 3YUIOBMA B cB®BM € 06HOB/MEHMEM  MaTepuiasibHO-TEXHUYECKOTO 16.09.2020r.
PEA/BALIAA obecriedeHus n. MporpamMmvHoe obecriedeHvie 1 VHTepHeT-  Mpotokon Ne 1
YUEBHOW pecg/pcu l-IEI/ITaTb B HOBOW pefiakLvK:
KabuHeT ECTeCTBEHHOHAYUHbIX JHCLHHIHH
ACLVITVIVHB MS Windows (nognucka Imagine Premium) porosop [-1227
ot 08.10.2018, cpok aevictens:11.10.2021
MS Office NoL35 ot 17.09.2007, CPOK AeiACTBYSA: GeCCPOUHO
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3 YC/IOBV/SA
PEA/IIBALIAN
YYEBHOW
JV/CUMMIHB

7 Zip cBoboaHo pacrpoctpaHseMoe  (https:/Amww.7-zip.org/),

CPOK JelicTBMS: 6eCCPOYHO

Nabopartopust Xummu

MS Windows (nognucka Imagine Premium) porosop 1227

ot 08.10.2018, cpok aeicTemst:11.10.2021

MS Office Nol35 ot 17.09.2007, CpoK AeiCTBIS:: 6eCCPOYHO

7 Zip coboaHo pacrpoctpaHsemoe  (https:/Amww.7-zip.org/),

CPOK JelicTBMS:: 6eCCPOYHO

B CBA3¥ C 3aK/THOHEHVEM KOHTPaKTOB CO CTOPOHHVMA 16.09.2020r.
MEKTPOHH MM BGMOTEUHLIMM CrCTEMamK “HOpaitT” [poTokon Ne 1
(KonTpakT Ne K-55-20 ot 25.08.2020 1. OO0 «3/1eKTpOHHOE

v3paTenscTeo FOPAIT», 01.09.2020 r. ro 31.08.2021 1), n.

VHhopmaLvioHHoe obecriedeHmre 00yHeHs YUTaTb B HOBOWA

periaKLym:
OCHOBHbIE MCTOUHWUKM:

1 Bronorus [SneKTpoHH I pecypc]: yHEOHMK 1 NMPaKTUKyM
Q151 cpefiHero npodeccroHaibHOro obpasosaHns / B. H
ApbirvH [ ap.] ; nog pefaxkuyein B. H. ApbirvHa. — 2-e vaa,
— Mockga : 3gatenscteo Hopait, 2019. — 378 ¢ —
(MpodeccrioHanbHoe 06pasosaHme). — ISBN 978-5-534-
09603-3. — TeKcT : aneKTpoHH Vi // 96C HOpaitT [caitt]. —
URL.: https://urait. ru/bcode/433339

2. KammHekuid, B. A OpraHideckast Xvmms B 2 4. Yactb 1
[SnekTpoHHbIi pecypc]: yuebHrK ana CrO/ B.A- KamyHCKui -
2-e w34, venp. v gon. - Mockea: V3patensctso KOpaiir, 2018.
- 287 c. - Pexuim gocTyra:
https://urait.ru/viewer/organicheskaYa-himiYa-v-2-ch-chast-1-
421069 page/1 - 3arn. ¢ aKpaHa.

3. Cysopos, A B. O6Lupsi 1 HeopraH/4eckas XMMms B 2 T.
Tom 1 [SrnexTpoHHiA pecypc]: yuebHnk ans CIO/ AB.
CyBopos, Ab. HvikonbCkui - 6-e u3g,, uerp. v gon. - Mocksa:
VBmatenscTo HOpaiiT, 2018. - 343 c. - Pexxvm goctyra:
https://urait.ru/viewer/obschaYa-i-neorganicheskaYa-himiYa-v-
2-t-tom-1-430968 - 3ar/. ¢ aKpaHa.

4. Cysopos, A B. OOLLaA 1 HEOPraHN4ECKas XUMUS B 2 T.
Tom 2. [SrnexTpoHH i pecypc]: yuebHnk ans CIMO/ AB.
Cysopos, AB. Hukonsckuit - 6- 13, uerp. v aon. - IMocksa:
VizpatenbcTBo HOpaidr, 2018, - 315 ¢. - Pexviv aoctyrna:
https://urait.ru/viewer/obschaYa-i-neorganicheskaYa-himiYa-v-
2-t-tom-2-421330#page/1 - 3arn. ¢ aKpaHa.

JOHONHUTENbHbIE UCTOYHUKM:

1Bwibrayk, O. A Brosorvs [SreKTpoHH"Xi1 pecypc]:
yuebHo-MeToam4eckoe nocobre / O. A Bwibrayk ; MITY. -
MarnuToropck : MITY, 2018. - 1 a7eKTpoH. orr. auck (CD-
R). - Pexam goctyna:

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

2 KawmmHckuia, B. A OpraHyyeckas XUMAS: TeCTOBble
3a[aHuS, 38734V, BOMPOChI [neKTPOHH YV pecypc]: yuebHoe
nocobue g1 CroO/ B.A. KaMyHekuiA- 2-e Vi, uerp. 1 gon. -
Mocksa: I3aarensctso HOpaiit, 2018, - 28 ¢. - Pexim
pocryna: https:/urait.ru/vlewer/organicheskaYa-himl Ya-
testov'Ye-zadani Ya-zadachi-vopros Y-415251#page/1 - 3arn. ¢

3KpaHa.
3 3aqu, P. I. Buonorus ois Konemwei.
O6LLeobpasoBarte/ibHast NMoAroToBka [TekcT]: yuebHoe rocobre
ana Cro/ P.I. 3asu, B.O. BytBuWIOBCKUIA. - PocToB-Ha-LIoHy :
®eHmke, 2017. - 317 ¢. :wn., o - (CpenHee

29



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

npocpeccroHaibHoe 06pasoBaHue). - ISBN 978-5-222-273354-
8

4. Tletposckast, H. A Xumus [SneKTpoHH i1 pecypc] :
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