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1 OBIIASI XAPAKTEPHCTHKA PABOYEH TPOTPAMMBI  YYEBHOI
JUCUUILINHBI

1.1 Ob6sacTh NpuMeHeHHus1 TPOrPAMMBI

Pabouas mporpamma  ydeOHOUW  auciuruinHbl — «EcTecTBO3HaHWE»  SIBISIETCST  YaCThIO
obpazoBarenbHoii mporpammbl CIIO — mporpamMmbl MOATOTOBKH CIELUAIHCTOB CPETHErO 3BEHa IO
CHEeUHATBHOCTH  CpeaHero  npoeCCHOHANBHOrO  OOpa3OBaHUS — TEXHOJIOTHYECKOTO  MpodHis
npoheCCHOHATLHOTO 00pa3OBaHUs

Pabouas mporpamMma coctapiieHa JjIsi O4HOM (HOPMBI OOyUEHUsI.

1.2 MecTO0 AMCUMIUIMHBI B CTPYKTYpe HPOrpaMMbl NMOATOTOBKH CHEUHAJTHCTOB CpPeIHEro
3BeHA

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

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

Pabouas mporpamma yueOHOH aucrmIuinHbl «EcTecTBO3HAHHE» MMEET MEXIPEAMETHYIO CBSI3b C
o0mmeodOpa3oBaTeNbHBIMU YUeOHBIMU AUCHUTUTMHAMH Pu3nka, AcTpoHOMus, MaTeMaTuka.

3HaHUS U YMEHUS, NOJy4YEeHHbIe OOYHAIOLMIMMHUCS MPH OCBOSHHMU 0011e00pa30BaTenbHON yueOHOH
IUCLUUTUITMHBI «BHOXUMHES», YIIyOJsIFOTCA M PaCIIUPSIIOTCS B MPOLECCEe M3YUEHHUS YUeOHBbIX AMCLUTUINH
MPOTPAMMBI MOJTOTOBKH CTHEeLUAIICTOB CpemHero 3BEHA €CTeCTBEHHOHAYYHOTO u
obmenpodecCHOHATBHOTO IUKIIOB.

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

JINYHOCTHBIE pe3yIbTATHI

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

TOTOBHOCTh H CIIOCOOHOCTE K 00Pa30BaHMI0, B TOM YHCIC CaMOOOPA30BAHUIO, HA MPOTKECHUN BCCH
JIP9 JKHU3HU, CO3HATCIBHOC OTHOIICHUE K HEMPEPHIBHOMY OOPa30BAHHUIO KAK YCIOBHUIO VCIICIITHON
poheCCHOHATPHON 1 OOIICCTBEHHON ACITSIPHOCTH,

c(hOPMHUPOBAHHOCTD FKOJIOTUIYCCKOTO MBIIIICHHS, IOHUMAHHS BIFSHUS COLMATBEHO -9 KOHOMHYECCKUX
JIP14 | mpouieccoB Ha COCTOSHHE NPHUPOJHON U COLMATBHOMN Cpebl; MPHOOPETCHHE OMBITA SKOJIOTO -
HaNIPaBICHHOH NEATEIHHOCTH,

MertanpegMeTHbIe pe3yJibTAThI

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

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

MP3

IIpeaMeTHbIE pe3yJIbLTATHI

c(OPMHUPOBAHHOCTh TPEACTABICHUN O POJM M MeCTe OHOJIOTHH B COBPEMEHHOW HAy4YHOU
I1P1 KapTHHE MUpPA, TOHUMaHUE POJIK OMOJIOTHH B (JOPMUPOBAHUHN KPYro3opa v PyHKIMOHAIBHON
'PaMOTHOCTH YCJIOBCKA OJIA PECLIICHUS MPAKTHYCCKUX 3a0a4,
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I1P2

BJIQJICHUE OCHOBOIOJIATAOIIMMHU MOHATUSMU U NPEACTABJICHUSAMH O KMBOM NIPHUPOAE, €€
YPOBHEBOH OpraHM3alli W DSBOJIIOLUM, YBEPEHHOE IMOJb30BAHHE OHUOJOTHYECKOil
TEPMUHOJIOTHEN U CUMBOJIMKOM;

I1P3

BJIAACHUEC OCHOBHBIMHU METOAAMHU HAYUYHOI'O MO3HAHUS, UCIIOJIB3YEMbBIMU TIPU OHOJIOTHYECKHAX
HUCCICOOBAHUAX JKHUBBIX OOBEKTOB M DHKOCHUCTEM: OMHUCAHUE, HUSMEPCHUEC, TIPOBCACHUC
Ha6HIOI[eHPII>'I; BBIABJICHUC U OLICHKA aHTPOMOICHHbBIX M3MEHEeHNH B MpUpPoac,

I1P4

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

I1P5

c(OPMHUPOBAHHOCTH COOCTBEHHOW MO3UIIMH 110 OTHOLICHHUIO K OMOJIOrHYeCKON WHPOpMALIIH,
MOJTy4aeMOU M3 PA3HBIX UCTOYHHKOB, K TJIO0ANBHBIM 3KOJIOTMYECKUM MpodaeMaM U MyTsIM
WX PEIleHus.

I1P6

c(OPMHUPOBAHHOCTh MPENCTABJICHUI O MECT€ XMMHH B COBPEMEHHOW HAy4HOH KapTUHE
MUpa;, TOHMMaHHE POIH XUMHH B (HOPMHPOBAHHM Kpyro3opa © (PyHKIHOHAIBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PELIECHHs] MPAKTUUECKUX 3a/a4,

I1P7

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

ITP8

BJIAACHUEC OCHOBHBIMU ME€TOAAMHU HAYYHOIO TIIO3HAHUA, HUCIOJB3YEMBIMH B XWUMHUH!
HAaOJIIO/IEHUE, OIUCAaHHWEe, W3MEPEHHE, SKCIEPUMEHT, yMeHue oOpabaTeiBaTh, OOBSICHATH
pe3yapTaThl MPOBCACHHBIX OIIBITOB W [A€JaTb BbIBOAbI, T'OTOBHOCTH U CIIOCOOHOCTD
NMPUMEHATH METOABI NO3HAHUA NPH PCIICHUHN MPAKTHYCCKUX 3a4a4,

I1P9

c(pOpMHPOBAHHOCTh YMEHUS NaBaTh KOJHMYECTBEHHBbIC OLIGHKH M TPOBOAUTH PACUETHl IO
XUMHYECKIM (OpMyJIaM U YPaBHEHUSIM,

I1P10

BJIAJCHUEC MMPaBUJIAMU TCXHUKN 0e30MmacHOCTH MPpU UCMOJIb3OBAHUHU XUMHUYCCKUX BCIICCTB,

I1P11

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




2 CTPYKTYPA U COAEPKAHUE YUEBHOU JUCIUILTAHBI

2.1 TemaTH4yecKHH ILJIaH

Pa3znen/ Tema nucuMnMHbI YuyeOHasi HATPY3KA 00y4alONIUXCS ILnanupyembie
B TOM 4HcJe pe3yabTaTbl
2 @ © OCBOEHHUSI
© ‘E E = 5 = é = AACHUILJIUHBI
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JIPS, JIP9, /IP14;
MP4, MP5;
Pasnen 1 buonorus 51 17 22 6 6 1IP1, 1TP2, TIP3,
ITP4, IIP5
Brenenue JIP5, MP4,
Tema 1.1 XuMuueckast opraHu3aLus 4 2 2 1IP1, 1IP2, 1IP3
KJIETKU
Tema 1.2 OOMeH BeIecTB U MpeBpalIleHne 5 5 1 5 JIP5, MP4, IIP1,
SHEPruu B KJETKE 1IP2, IIP3, IIP4,
JIPS, JIPY, MP4,
Tema 1.3 Ctpoenue u GyHKIMU KIETKU 5 2 1 2 MP5, [IP1, IIP2,
1IP3, IIP4
Tema 1.4 ®opMblI pa3sMHOKEHUS JIPS, JIPY, MP4,
OPraHU3MOB. 2 2 [IP1, IIP2, ITP3
Jlenenuve KJeToK
JIP5, JIPY, MP4,
Tema 1.5 OnTorenes 6 2 2 2 MP3, IIP1, T1IP2,
1IP3
JIPS, JIPY, MP4,
Tema 1.6 3aKkOHOMEPHOCTH HACJIEIOBAHMUS 6 5 5 5 [PL 1P 1IP3
MPU3HAKOB 1IP4
JIP5, JIPY, MP4,
Tema 1.7 3axOHOMEPHOCTH U3MEHUYUBOCTHU 5 2 1 2 MP5, [IP1, IIP2,
1IP3, IIP4
Tema 1.8 OcHOBEI ceneKkMK pacTeHUH, 1 1 JIP5, JIP9, MPA,
JKUBOTHBIX U MUKPOOPTraHU3MOB 1IP1, IIP2, IIP3
JIPS, JIPY, MP4,
Tema 1.9 Teopus 3Bomounu. JAsuxkymue 3 1 ) MPs. TP 1P,
CHUJIBI U IPUYUHBI 3BOJIIOLUU 11P3, IIP4
JIPS, JIPY, MP4,
Tema 1.10 Mukpossostonus u 5 1 5 5 MP3. TIPL 1P,
MaKpO3BOJIOLHS. 11P3, 11P4
JIPS, JIPY, MP4,
I"l;eMa 1.11 IIpoucxoxxaeHue 4eaoBeKa. , 5 MPs. TP 1IP2,
€JIOBEYECKHE PaCHI. 11P3, I1P4
JIPS, JIPY, JIP14,
Tema 1.12 Yuenue o 6uochepe 4 3 1 MP4, MPS5,
Okonoruueckue GaKTOpPbI IIP1, IIP2, IIP3,
1IP4, IIP5
JIPS, JIPY, JIP14,
MP4, MP5,
Tema 1.13 Dxonoruueckue CUCTEMBI 1 1 1IP1 1IP2. 1793,
1IP4, IIP5
JIPS, JIPY, JIP14;
MP4, MP5;
Tema 1.14 Buocdepa u uenosek. bronuka 2 2 11P1 1P, 11P3,
1IP4, IIP5




Pa3zgen 2 O0mas u HeopraHuieckasi

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

XUMHUSA 64 24 30 6 4 ip7, IIPS, IIPY,
IIP10, IIP11
Bsenenue 1 1 JIP5, JIP9, MP5,
a 1IP9
JIPS, JIPY, MP4,
Tema 2.1 OcHOBHBIE NOHSTHS U 3aKOHBI 3 3 3 5 MPs. TIP6. 1TP7,
XUMIH [1P8, ITP9, IIP11
Tema 2.2. Ilepuonnyeckuil 3aK0H U JP3, JIPY, JIP14,
8 4 9 9 MP4, MP3, 11P6,
MEePUOIUYECKAs CHCTEMA 11Ps, 11P9, 1TP10),
NN .Menneneesa. CTpoeHue aroma 11P11
JIPS, JIP9, JIP14,
Tema 2.3. CtpoeHue BeecTna. 5 3 ) MP4, MPS5, IIP6,
XuMH4ecKkasi CBSI3b. IIP7, IIP8, IIPY,
1IP10, IIP11
JIPS, JIP14, MP4,
geMa 2.4 Bopa. PactBopsL. 10 4 6 MPs. 1IP6. 1IP7
JIEKTPOJIUTUUECKAS TUCCOLIUALIUS 1IPS, IIP10, [IP11
Tema 2.5 Knaccupuxauus JIP9, JIP14, MP4,
HEOPraHWYECKUX COCIMHEHUN U UX 11 3 6 2 MP5, IIP6, 1IPS,
. 1IPY, IIP10
CBOIICTBa
JIPS, JIP9, MP4,
Tema 2.6 XumMuyeckue peakuu 12 4 4 2 2 MP5, IIP6, TIPS,
1IP9, IIP10
JIPS, JIP9, MP4,
Tema 2.7 MeTannbl 1 HEMETAJIIBI 9 3 6 %Ij; 1p6, 11P7,
1IP9, IIP10, IIP11
JIP5, JIP9, JIPl4,
MP4,
Pasznen 3 Oprannyeckass XUMHSA MP5, ITIP6, IIP7,
A p 53 15 36 2
1Ps,
1IP9, ITP10, ITP11
Tema 3.1 OcHOBHBIE TOHATHS JIPS, JIPY, JIPI4,
o 8 6 9 MP4, MPS5, IIP6,
OpPraHUYECKON XUMUH U Tef)pI/Iﬂ CTPOCHUS 1p7. 1ps. 1po.
OpPTaHUYCCKUX COCIUHCHUN P10, ITP11
JIPS, JIP9, JIP14,
Tema 3.2 YrieBogopoabl U UX NPUPOAHBIE 18 4 14 MP4, I1IP6, IIP7,
HUCTOYHUKU 1IPS, IIP9, IIP10,
1IP11
JIPS, JIP9, JIP14,
Tema 3.3 Kucnopoacoaepkaiue 14 5 12 MP4, MP5, IIP7,
OpraHn4ecKHe BelleCcTBa 1IPS, IIP9, IIP10,
1IP11
JIPS, JIP9, JIP14,
Tema 3.4 Azorcoaepkaliue OpraHu4ecKre 13 3 3 5 MP4, MP5, IIP6,
coequnenust. [lomumepsr. IIp7, IIPS, IIP9Y,
1IP10, I1IP11
Bceero 168 56 88 12 12




2.2 ConepxaHue y4eOHOI TUCHUILTHHBI

BBEAEHUE

BxonHoit koHTposb. MHCTpYKTHUBHBIA 0030p conmepkaHusl y4eOHOH AUCLUIUIMHBI U 3HAKOMCTBO
00y4aroIuXCst ¢ OCHOBHBIMH YCJIOBUSIMHU M TPEOOBAHUSIMHU K OCBOCHHUIO IPOTPAMMBIL.

Buab1 yueOHoi#l 1eATeIbHOCTH

YMeHHEe MOCTAHOBKHU LENICH NESITENbHOCTH, TJIAHUPOBAHUA COOCTBEHHOHN NEATENbHOCTH IS
JOCTH)KEHHUS] TIOCTABJIEHHBIX LEJeH, NPEeABUACHUS BO3MOXHBIX pE3yJbTaTOB 3TUX JEHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI M OLICHKH MOJIYYEHHBIX PE3YJIbTaTOB.

Os3HakomiieHHEe C OHOJOrMYeCKMMH CHUCTEMaMHU pa3HOTO YpPOBHS: KJIETKOH, OpraHH3MOM,
MOMYJISIIAEH, 3KocucTeMoi, bnocepoit. Onpenesnenne poiau Ouosorud B GOPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpPa M MPAKTHYECKOH neATeNbHOCTH Jiroaei. O0ydeHne CoOI0aeHHIO
MPaBWJI MOBEACHUsS] B NpUpoae, OepekHOMY OTHOIICHHIO K OUONOrMYecKUM OOBEeKTaM (pacTeHHSIM U
JKUBOTHBIM, W UX COOOIIECTBAM) U X OXPaHe.

Paszpen 1 BHOJOT'UA

Tema 1.1 Xumuyeckasi OpraHu3anust KJIeTKH

Coaepxanue yuyeOHOro martepuaja no teme: PasButue 3HaHMil o0 kierke. Kierounast teopus.
Ponp kneroyHOM TEOPUM B CTAHOBJICHUU COBPEMEHHON €CTECTBEHHOHAYyYHON KapTUHBI MHDA.
XHUMHYECKUN COCTaB KJIETKU. POJb HEOPraHMYECKUX M OPraHUYECKUX BELIECTB B KJIETKE U OpPraHU3Me
YeJOBeKa.

Buab! yueOHoi#l 1eATeIbHOCTH

YMeHHe TPOBOAHNTH CPABHEHHE XUMHYECKOW OpraHU3allMd JKUBBIX M HEKUBBIX OOBEKTOB.
IlonyueHnne npeacTaBieHus O pOIM OPTaHUYECKUX U HEOPTaHUYECKHUX BEIECTB B KJIETKE.

Tema 1.2. O6MeH BewecTB U NpeBpalleHle JHEPruM B KJeTKe

Copep:xanue yuedHoro marepuana no reme: OOMeH BeIECTB U NPEBPALICHUE YHEPTUU B KIIETKE:
TUTACTHYECKUI 1 SHEPTeTUUECKUH OOMEH.

Crtpoenne u pynkumn xpomocom. JIHK — HOcuTeNnb HachnencTBeHHOH wHpopMauuu. Permkarus
JHK. TI'en. I'enetudeckwii koa. buocunTes Genka.

Buab! yueOHoi#l 1eATeIbHOCTH

YMeHHe CTpPOUTh CXEeMBbl JHEpPreTudyeckoro obmeHa u OuocuHTesa Oenka. Ilomydenme
NPEACTaBICHUS O IPOCTPAHCTBEHHOHN CTpyKType Oenka, monekyn JIHK u PHK.

Tema 1.3 CTpoeHue 1 pyHKIIUH KJIETKH
Coaep:xkanue yueOHOro marepuaja no reme: [IpokapuoTuieckue U 3yKapUOTUYECKUE KJICTKH.

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

Buab1 yueOHoi#l 1eATeIbHOCTH

N3yueHne cTpoeHHsI KIETOK SYKapUOT, CTPOSHUS U MHOTOOOPa3Hsi KJIETOK PACTEHHI U JKUBOTHBIX C
MOMOIIBID MHUKpompernapatoB. HabnmroneHne KIeTOK pPacTeHWH M KUBOTHBIX TOJ] MHUKPOCKOIIOM Ha
rOTOBBIX MHKpOIIpEnaparax, ux omnucaHue. lIpuroToBieHHe U OMHUCAHUE MHUKPONPENAPATOB KIIETOK
pacteHuii. CpaBHEHHE CTPOCHHS KJIETOK PACTEHHI M )KUBOTHBIX 110 TOTOBBIM MUKPOTIPEIIapaTaM.

Tema 1.4 ®@opmbl pa3MHOKeHUs1 OPraHu3MoB. /lesieHne Ki1eTok
Conepxxanue yueOHOro marepuaja nmo teme: OpraHusMm — enmHOe Lenoe. MHoroobpasue
opraHu3MoB. Pa3sMHOXXeHHEe — Ba)KHEHIIee CBOWHCTBO JKMBBIX OpraHm3MoB. IlomoBoe u Oecmonoe
pa3MHOkeHue. Muto3. Meiio3. O0pa3oBaHue TOJIOBBIX KJIETOK U OIJIOAOTBOPEHIE.
Buab1 yueOHoi#l 1eATeIbHOCTH
OBnaneHye 3HAHUAMHU O Pa3MHOXKEHUM KaK O Ba)KHEHILEM CBONCTBE JKUBBIX OpPraHHM3MOB. Y MEHHE
CaMOCTOSITEJIbHO HaXOJUTb OTJIMYUS MMTO3a OT Melo03a, OIpenessisi SBOJIOLHMOHHYIO POJIb 3TUX BUJIOB
neneHus kieTku. O3HaKOMIJIEHHE C KJIETOYHOMN TeopHueil CTPOeHUs OPraHU3MOB. Y MEHHE CaMOCTOSITENIbHO



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

Tema 1.5 OnTorenes

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

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

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

Tema 1.6 3akoHoMepHOCTH HACJIeJOBAHHS IPU3HAKOB

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

Buab! yueOHoi#l 1eATeIbHOCTH

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

Tema 1.7 3akoHOMepHOCTH H3MEHYHBOCTH

Coaep:kaHue y4eOHOro MarepuaJa mno reme: 3aKOHOMEPHOCTH M3MeHYNBOCTH. Hacnencreennas
WM TEHOTHITMYECKAsT WM3MEHYMBOCTh. MOAN(PUKALMOHHAS, WA HEHACIEACTBEHHAs] W3MEHYHBOCTb.
I'enernka wuenoBeka. ['eHeTmka u MenuuuHa. MaTepHalbHblE OCHOBBI HACIEACTBEHHOCTH H
W3MEHYHUBOCTH. | '€HeTHKa U 3BOIFOLIMOHHAS TEOpUs. | €eHeTHKa MOMyJISILUN.

Buab! yueOHoi#l 1eATeIbHOCTH

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

Tema 1.8 OcHoBbI cesteknusi pacTeHMil, JKHBOTHBIX H MUKPOOPTraHH3MOB

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

Buab1 yueOHoi#l 1eATeIbHOCTH

IlonyueHne mnpencraBieHHsi O TE€HETUKE KAaK O TEOPETUYECKOH OCHOBe cenekuuu. Passutune
MeTaIpeaIMETHbIX YMEHUH B MPOLIECCe HAXOXKISHH Ha KapTe LEHTPOB MHOr000pas3Hst M MPOUCXOXKICHHS
KyJIbTYPHBIX PAaCTE€HUN W NOMAINHUX XUBOTHBIX, OTKpbITbIX H. M. BaBunoseim. M3yuenue meTonos
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ruOpUaN3alMid U HMCKYCCTBEHHOro OTOOpa. YMEHHe pa3dmparbcs B 3TUYECKHX AaCMEKTaxX HEKOTOPBIX
OOCTIDKEHUH B OMOTEXHOJIOTHH: KJIOHHPOBAHUH JKHUBOTHBIX M TpoOJeMax KIJIOHUPOBAHHS UEIOBEKA.
O3HakOMJIeHHE C OCHOBHBIMHM JOCTIKEHUSIMH COBPEMEHHON CeNeKLIMU KyJbTYPHBIX pPacTEHUM,
JOMAIIHHUX >KUBOTHBIX U MUKPOOPTaHU3MOB.

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

Coaepxanue y4yeOHOro mMartepuaja mno Tteme: ['umnoresnl mpoucxoxaeHus xusHu. Hcropus
SBONIOLMOHHBIX uael. 3Hauenue pabot K. Jlunnes, yuenus XK. b. Jlamapka, 3BomrorrioHHON Teopun Y.
HapsunHa. Ponb 3BOMIOMOHHON Teopun B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHUHBI
mupa. [[BuKyIiue CHIIbI U MPUYHHBI SBOJIIOLINY, WX BJIUSHHE Ha reHodoHna momysiuun. MHorooOpasue
MHUpa Ha 3eMJie U ero OpraHu3aLus.

Buab1 yueOHoi#l 1eATEIbHOCTH
AHanmM3 ¥ OLEHKa pa3MYHBIX TUIOTE3 MPOMCXOXAEHUs >ku3HU. [lomydeHue mnpencraBieHus o0
YCIIO)KHEHHUHU JKUBBIX OPraHU3MOB Ha 3eMJie B IIPOLIECCE SBOMIOLMU. Y MEHUE SKCIIEPUMEHTAIbHBIM ITyTEM
BbIABJIATh AJANTHUBHBIE OCOOEHHOCTH OPraHW3MOB, UX OTHOCUTENbHBIH xapakrep. O3HaKOMIIEHHE C
HEKOTOPBIMU MPEACTABUTEISIMU PEAKUX W HMCYE3AKIIUX BUAOB pacTeHUN U kUBOTHBIX. IIpoBenenue
ornucaHust ocodell OmHOro BuAa MO MOP(ONOTHYECKOMY KPUTEPUIO TPH BBINOJIHEHUH JaOOPaTOPHOM
paboThl. BeIsBIEHHE YepT MPHUCIIOCOONEHHOCTH OPraHM3MOB K PasHbIM cpenam oOuTaHus (BOIHOMH,
HAa3€MHO-BO3/IyITHOMN, TIOYBEHHOM).

Tema 1.10 MuKpO03BOIIOLIHSA H MAKPOIBOJIOLUA

Coaepxanue ydeOHoro marepuana mno teme: Mukpossomouus. Ilonmymsuust - CTpykTypHas
eIWHWIA BUAA, €AWHWIA HBONONMU. Bupg, ero kpurepuu. BumooOpazoBanme. Maxpo3BOOIIMSL.
buonorudeckuit mporpecc, perpecc. HampaBiaeHuss >BONIONHMH WAHOANANTALNH, apOMOP(O3HI,
nereHepanus. JlokasaTenbCTBa 3BOJIOLNU.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakOMJIEeHHE C KOHIENIWeld BHUAA, €€ KPUTEpUsMH, moadop MNPUMEPOB TOrO, YTO MOMYJISIIUS —
CTPYKTypHasi e€NMHUIA BHAA U 3BOMIOLMU. O3HAKOMIICHHE C JBIDKYIIUMUCS CHJIAMH 3BOJIOLUU U €€
J0Ka3aTeNbCTBAMU. Y CBOEHHE TOrO, YTO OCHOBHBIMM HAIPaBJIEHUSMH 3BOJIOLMOHHOIO Iporpecca
SIBJISTEOTCST OMOJIOTHUECKUH Iporpecc 1 OMOIOrnIecKHii perpecc.

Tema 1.11 IIpoucxoxaenue yesoBeka. Yesoseueckne pacel

Coaepxanue yueOHOro MaTepHajia Mo TeMe: COBPEMEHHbIE MMIIOTe3bl IPOMCXOXKIEHHUS YeTIOBEKa.
OBosouus nNpumMaToB. JlOKa3aTenbCTBa POJCTBA UEJIOBEKA C MJIEKONMUTAIOLIMMH KUBOTHBIMHU. JTallbl
3BOJIFOLIMY YEJIOBEKA.

Buab1 yueOHoi#l 1eATEIbHOCTH

AHanu3 U OLiEHKA Pa3JMYHBIX TMIIOTE3 O MPOUCXOXKAEHUU desoBeka. Pa3Butue ymMeHus CTpOUTH
IOKa3aTeIbHYI0 0a3y 10 CPAaBHUTEIbHON XapaKTEPUCTUKE YEJIOBEKa U IPUMATOB, JOKA3bIBask UX POICTBO.
BrisiBieHHEe 5TanoB 3BOJMIOLMM YEJIOBEKA. YMEHHE AOKa3blBaThb PABEHCTBO 4YEJNOBEYECKUX pac Ha
OCHOBAHUHU MX POACTBA U €IUHCTBA MPOUCXOXKAEHUsA. Pa3BUTHE TONEPAHTHOCTH, KPUTHKA PACU3Ma BO
BCEX €rO MPOSIBICHUSAX.

Tema 1.12 IlonsiTue o 6uocdepe. Ikoaorndeckne PakTopbl

Coaepxranue yueoHOro marepuana no reme: buochepa — rmobanpHas skocucrema. Yuenne B.
U. Bepnanckoro o Omocdepe. Pomp xuBbpIX oOpraHusMoB B Ouocdepe. buomacca. Kpyrosopor
BaKHEHIINX OMOTeHHBIX 3JIEMEHTOB (Ha MpHUMeEpe yriepona, a3ora W 1p.) B Omocdepe. Dxomoruss —
HayKa O B3aWMOOTHOIICHHUSX OPTaHU3MOB MeEXIy COOOH M OKpyKaroLled cpemod. DKOJIOrH4ecKue
(dakTopbl, X 3HaUYEHUE B KuU3HM opraHu3MoB. Hoocdepa. IIpaBuia nmoBeneHus JOAEH B OKPYKAIOIICH
npuponHoii cpene. bepexxHoe oTHomeHue k Ouonorndeckum oObekTaM (PaCTEHUSIM U JKUBOTHBIM U UX
coofrmrecTBaM) U UX OXpaHa.

Buab1 yueOHoi#l 1eATeIbHOCTH
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Osnakomnienune ¢ yuenneMm B. M. Bepuaackoro o Ouochepe kak o rmodanapHOl 3kocucTeMe. Hammuue
NpPEeCTaBJIEHUsT O CXEME DKOCHCTEMbI Ha mpumepe Ouochepsl, KPyroBOPOTE BEIIECTB U IMPEBpAIlEHHH
sHepruu B buocdepe.

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

HzydeHune 5K0JI0rndecknx (pakToOpOB U UX BIMSHHUS HA OPTaHU3MBL

Tema 1.13 IxosiorHYeCKHE CHCTEMbBI

Coaepxanue y4ye0OHOro maTepuajia IO TeMe: BHIOBas U IMPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. Iluiessle CBsI3M, KPYrOBOPOT BELIECTB U IpeBpallleHue dHepruu B dkocucTemax. [Ipudunsl
yCTOMUMBOCTU U CMeHbI dKocucTeM. Cykueccnu. MCKycCTBEHHBIE COOOINECTBA — arpO3KOCHUCTEMBI H
ypboskocucTeMbl. MEXKBUIOBBIE B3aUMOOTHOIIEHUS B 3KOCHUCTEME. KOHKYPEHLHs, CHMOHO3,
XHUIIHUYECTBO, Napa3suTU3M

Buab1 yueOHoi#l 1eATEIbHOCTH
3HAKOMCTBO C 3KOJIOTMYECKUMHU CHCTEMaMH, UX BUIOBON U MPOCTPAHCTBEHHON CTPYKTypamu. Y MeHUE
OOBSICHATb IPUYHUHBI yCTOMYUBOCTH M CMEHBI SKOCHCTEM.
O3HakoMIIeHHE C MEXBHIOBBIMH B3aUMOOTHOLICHUSMH B 3KOCHUCTEME. KOHKYPEHLHEH, CHMOHO30M,
XUIIHUYECTBOM, NMapa3suTU3MOM.
YMeHHe CTPOUTh SPYCHOCTh PACTUTENBHOTO COOOMIECTBA, MULIEBBIE LIEMTU U CETH B OMOLIEHO3€, a TAKKe
SKOJIOTHYECKHE MUPAMUIBL.
3HaHWE  OTJIMYUTENIbHBIX TMPU3HAKOB  HCKYCCTBEHHBIX  COOOINECTB —  arpo3KOCHUCTEMBI U
ypOO3KOCHCTEMBI.
Omnncanne aHTPONOTeHHBIX H3MEHEHHUI B €CTECTBEHHBIX MPUPOIHBIX JaHAmAPTax CBOSH MECTHOCTH.
CpaBHHTENIBHOE OINMMCAHME ONHOW M3 €CTECTBEHHBIX MPUPOAHBIX CHUCTEM (HampuUMep, Jieca) U KaKoH-
HUOYIb arpO3KOCUCTEMBI (HAIPUMEp, MIIEHHYHOTO TOJIS).
CocraBieHue cxeM Iepeauyd BELIECTB M JHEPTrUU MO LersM MUTAaHUS B NPUPOJHOM 3KOCUCTEME U
arpoLeHo3e.

Tema 1.14 buocdepa u yesopex. buonuxka

Copep:kanue y4ueOHOro marepuasna mo teme: buochepa m yenoBek. buonmka xak OmHO U3
HampaBjieHUH Ouwoyornu u  kuOepHeTuku. PaccMorpeHue OuoHmMKONW ocoOeHHOCTel  Mopdo-
(U3NONOrHUECKON OPraHU3aLNH KUBBIX OPTAHU3MOB M UX HCIOJIB30BAHUS IS CO3JAHMs COBEPIIEHHBIX
TEXHUYECKUX CHCTeM M YCTPONCTB IO aHAJNOTMU C JKUBBIMH cucTeMaMu. [IpuHLUMOBI U MpUMepHI
UCTIOJIB30BAHUSI B XO3SIMCTBEHHOH NEATENbHOCTH JHoAeH MOP(OQPYHKIIMOHAIBHBIX YepT OpPraHU3aLUN
PacTeHUN U KUBOTHBIX.

Buab1 yueOHoi#l 1eATeIbHOCTH
O3HakoMIleHHE C TIpUMepaMH HCIIOJNb30BAaHUS B XO3SHCTBEHHOH JESTeIbHOCTH JoAed Mopdo-
(YHKIMOHAIBHBIX YEPT OPTaHU3ALNHN PACTEHUH U )KUBOTHBIX MPU CO3AaHUU COBEPIIEHHBIX TEXHUYECKUX
CHCTEM U YCTPOHCTB MO AHAJOTHHU C KMBBIMH CHCTEMaMH. 3HAKOMCTBO C TPyO4aThIMU CTPYKTYpPamH B
JKUBOHM TpPUpPOAE U TEXHUKE, adpPOJMHAMUYECKUMH M T'MIPOJUHAMHYECKUMM yCTPOMCTBAMMU B KUBOU
IIPUPOJIE U TEXHUKE. Y MEHHE CTPOUThL MOJENHU CKJIAA4aTON CTPYKTYPbI, UCIIOJIb3yEMbIE B CTPOUTEIILCTBE.

Pazgen 2 OBIIAA U HEOPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE IOHATHA U 3AKOHbI XHMHH

Conep:xkanue y4eOHOro marepuana mo Tteme: Bemectso. Atom. Monekyna. XuMHUYECKUA
sneMeHT. Ajorponusi. [IpocTeie u cnokHble BemecTBa. KadecTBEHHBIN M KOJUYECTBEHHBIN COCTaB
BelIeCTB. XUMHU4YeCKHe 3Haku u (opmysbl. OTHOCUTENbHBIE ATOMHAas W MOJICKYJISIPHAs MAacCChL
KonuuecTso BemecTna.

OcHoBHble 3akOHbl XMMHUHU. C(CTexuomerpus. 3aKOH COXpPaHEHMs] MacChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHON CTPYKTYPBhL. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.

PacueTHble 3a1aun HA HAXOXKAEHUE OTHOCUTEIBHON MOJIEKYJIAPHOM MACChl, ONPEIEIEHHE MAaCCOBOM
JOJIA XUMHUYECKHX 3JIEMEHTOB B CJIOJKHOM BEIIECTBE.

Buab! yueOHoi#l 1eATeIbHOCTH
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YMeHHne naBaTh OIpenesieHHe U ONEepUPOBATh CIEAYIOIIMMH XHMHUYECKUMU IOHSTHUSIMU. BELIECTBO,
XUMHYECKUN DBJIEMEHT, aTOM, MOJIEKyja, OTHOCUTENbHBIE aTOMHAasi W MOJEKYJsipHas MacChl, HOH,
AJIOTPOIHNSL, U30TOMBl, XUMHUUYECKAsl CBSA3b, DJIEKTPOOTPULIATEIBHOCT, BAJIEHTHOCTD, CTENEHb OKUCIIEHUS,
MOJIb, MOJSIPHAas Macca, MOJIIPHBIE OO0BEM Tra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTpOoeHusl. POpMyJIHpPOBAaHUE 3aKOHOB COXPAHEHMsI MAcChl BEINECTB U MOCTOSHCTBA
COCTaBa BEILIECTB. YCTAHOBKA NPUYMHHO-CIEACTBEHHON CBA3U MEXIY COAEP’KAHHEM 3THX 3aKOHOB M
HAIMCAaHUEM XUMUYECKIX (POpPMYJT 1 ypaBHEHHI.

Ucnonp3oBanne B yueOHON U MPodheCCHOHANBHON AEATENbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIHKH.
HaspaHne H3y4€HHBIX BEIECTB IO TPUBUAIBHONW WM MEXOYHAPOAHON HOMEHKJIATYpe U OTPAKECHHE
COCTaBa ATHX COEAMHEHHUH C TOMOIIBI0 X UMHUYECKUX (POPMYJI.

OTtpaxeHne XUMHUYECKUX MTPOLIECCOB C MOMOLIBI0 YPAaBHEHUH XUMHUYECKUX PeaKLUil.

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

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

[Mepronnueckast TabiMa XUMUYECKUX 3JIEMEHTOB — rpaduueckoe oToOpakeHHe MePUOIUIECKOTO
3akoHa. CTpyKTypa NEepHOAMYECKON TaOauubl: mepuonsl (Manble u Oosbline), Tpynmbl (T1aBHAS U
noOoUHAas).

ATtoM— crnokHas yactuua. Anpo (IpOTOHBI U HEWTPOHBI) U 3JIEKTPOHHast obonouka. M30TomBbL
CTtpoeHne >JEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB MalbIXx mepruofoB. OCOOEHHOCTH CTPOSHHS
3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUONOB (NIEPEXONHbIX 3JeMeHToB). IlorsATHE 00
opbuTansx. s-, p- u d-opouranu. IJIEKTPOHHbIE KOHPUTYpaLUK aTOMOB XHMUYECKHUX 3JIEMEHTOB.

CoBpemMeHnHass (OPMYJIHPOBKA MEPHOAMYECKOrO 3aKOHA. 3HAUYCHHE IMEPHOAMYECKOrO 3aKOHAa U
MEePUOUYECKON CUCTeMBl XUMHUYECKUX 3J1eMeHTOB JI. M. Menneneesa i pa3sBUTHUs HAYKU U IOHUMAaHUs
XUMHUYECKONW KapTHUHBI MHUPA.

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

OObmpsicHeHHe PU3MUECKOrO CMBICTIAa CHMBOJIMKH TEPHUOAMUYECKON TaOJIUIbl XUMHUECKUX 37eMeHToB J{. 1.
MeHnneneeBa (HOMEPOB 3JIEMEHTA, IEPUOAA, TPYIIIIbI) U YCTAHOBKA MPHUYHHHO-CIIEICTBEHHOH B3 MEXKIY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMH U3MEHEHHsI CBOHCTB 3JIEMEHTOB M OOPa30BAaHHBIX MMH BEILECTB
B [IEPUOAAX U IPyINax.

XapakTepuCTUKA 3JEMEHTOB MabIX M OOJBIIMX NEPUOJOB MO HX MONOKeHuro B Ilepnomnyeckoit
cuctreme /1. 1. Menneneesa

Tema 2.3 CTpoenne BemecTBa. XUuMHYeCKasi CBSI3b

Conep:kaHue y4ye0HOro marTepuHajia MO TeMe: HOHHAs XHUMHYECKass CBsi3b. KaTHOHBI, HX
o0OpazoBaHHE M3 aTOMOB B pe3yJIbTATe MpOLEcca OKHCICHHUs. AHHOHBL, MX 00pa3oBaHHE U3 aTOMOB B
pe3ynbTare npoLecca BOCCTaHOBJIEHUS. MIOHHAs CBsA3b, KaKk CBA3b MEXKAY KaTHOHAMHU U aHUOHAMMU 34 CYET
3NEKTPOCTATHUYECKOrO MNpUTsDKeHUs. Kiaccudukanust MOHOB: MO COCTaBYy, 3HAKY 3apsia, HAJIMYHIO
ruapatHoll obosoukn. MoHHBIE KpucTajumyeckue pemerkn. CBOWCTBA BELIECTB C HWOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBaneHTHast XxuMudeckass CBsi3b. MexaHH3M 00pa3oBaHUS KOBAICHTHOH CBsA3M (OOMEHHBIH U
IOHOPHO-AKLENTOPHBINH). DJIEKTPOOTPULIATENbHOCTh. KOBalleHTHBIE TONSpPHAs WU HENOJSIPHAs CBSI3U.
KpatHoCcTh KOBaneHTHOM cCBsi3U. MoOneKyJsipHble U aTOMHblE KpUCTalauueckue pemierku. CoiicTBa
BELIECTB C MOJIEKYJIAPHBIMU U aTOMHBIMU KPUCTAIJINYECKUMHU PELIETKAMH.

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

ArperaTHple COCTOSHHSI BELIECTB W BOJOPOAHAs CBsA3b. 1Bepaoe, JKUAKOE M ra3zoodpasHoe
coctossHMs BemecTs. Ilepexon BemecTsa W3 OANHOIO arperaTHOrO COCTOsIHMS B Apyroe. Bomopopnas
CBSI3b.
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Yuctele BemectBa U cmecu. Ilonstue o cMecu BemecTB. ['OMOreHHbIE M T€TEPOreHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MacCOBas 1OJIM KOMITOHEHTOB CMECH, MacCOBAst IOJIsSl MPUMECEHH.

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

Buab1 yueOHoi#l 1eATEIbHOCTH
YcTaHOBKa 3aBUCHMMOCTH CBOWCTB XHUMHUYECKHUX BEIIECTB OT CTPOCHHSI aTOMOB OOpa3yroIIMX WX
XUMHYECKUX 3JIEMEHTOB.
XapakTepUCTUKA BAXKHEHIIUX TUIIOB XUMUYECKHUX CBSA3EH U OTHOCUTEIBbHOCTU 3TON TUMOJOTHH.
OOBsicCHeHNE 3aBHCUMOCTH CBOHCTB BEIIECTB OT UX COCTaBa U CTPOCHUS KPUCTATMYECKUX PEIIeTOK

Tema 2.4 Bona. PacTBopbl. DileKTpoIuTHYECKAS] JUCCOLMALIHIS

CoaepxaHue yuyeOHOro MaTepuaJja no TemMe: Boja Kak pacTBopuTesb. PacTBOPUMOCTD BEILECTB.
HachbliieHHble, HEHACBIEHHBIE, IEPECHILIEHHbIE PAaCcTBOPbI. 3aBHCHUMOCTb pPACTBOPUMOCTH TIa30B,
JKUIKOCTEH U TBEPABIX BEIIECTB OT PA3IMUHBIX (DaKTOPOB.

MaccoBasi 105151 paCTBOPEHHOI'O BELIECTBA.

ONEeKTpONUTEl M HEdJIEKTPOJUTBL.  ODJEKTPOJIUTHYEecKas  Auccouuauus.  MexaHu3Mmbl
SJIEKTPOJIUTUYECKON AMCCOLMALMM I  BELIECTB C PAa3JIMYHBIMM THUMAMHU XUMHUYECKONW CBSI3H.
I'mppatupoBaHHbIe U HETUAPATUPOBAaHHbIE HOHBL. CTeNeHb 3JIeKTPONIUTHYECKON nuccorauui. CUibHbIe
u ciabpie 37eKTponuThl. OCHOBHBIC MOJIOKEHUSI TEOPUH JIEKTPOJIUTUYECKON aucconnanui. Kucmorsl,
OCHOBAHMS U COJIU KAK 3JIEKTPOJIUTHL

Buab! yueOHoi#l 1eATeIbHOCTH
VYMeHue naBaTb OIpeleseHHe U ONepUpOoBaTh CIEAYIOLMMH XUMHUYECKUMU MOHATHUSMU. PaCTBOPBI,
3JIEKTPOJIUT U HE3JIEKTPOJIUT, 3JIEKTPOJUTHYECKAs AUCCOLUALHS.

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

DOopMyIHPOBKAa OCHOBHBIX MOJOKEHUI TEOPUM XUMHYECKOIO CTPOEHHUS OPraHMYeCKHUX COEAUHEHHM U
XapaKTEPUCTHUKA B CBETE 3TON TEOPUH CBONMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUI

Tema 2.5 Knaccuduxanus HeopraHuuecKHx coeJMHEHHH U UX CBOICTBA

CoaepraHue y4e0HOT0 MATEPHAJIA MO TEMe: KHCIOThI KaK 3JIEKTPOJIUTHI, UX KJIACCU(PUKALIHS TIO
pa3JMuYHbIM TMpU3HakaM. XHMHYECKHE CBONCTBA KHUCIOT B CBET€ TEOPUU BJIEKTPOJIUTHYECKOU
mucconnanuu. OCOOEHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOH CEPHOH W a30THOW KHCJIOT C
MetauiaMi. OCHOBHBIE CITOCOOBI MTOTy4eHHST KUCTOTHL

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

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

I'moponus coneii.

Coneobpasyromnue u HecosieoOpasyromue okcuabl. OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE OKCHJIBI.
3aBHCHMOCTh XapakTepa OKCHAA OT CTENEeHH OKUCICHHS OOpasyroLIero ero Merauia. XUMHUYECKHe
cBoOlCcTBa OKCUAOB. [lonyueHne okcuaoB.

Buab1 yueOHoi# 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHUs, CBOMCTB, IOJNY4Y€HUs M MPUMEHEHHsS OCHOBHBIX KJacCOB
HEOPraHWYECKUX COCIMHEHUN: OKCUAOB, KUCJIOT, OCHOBAHUH U COJIEH.

Tema 2.6 Xumnueckue peaxkuuu
CoaepraHue y4e0HOro MaTepuaja mo Teme: KiacCHU(pUKALMS XUMUYECKUX peakiuil. Peakuuu
COEAMHEHUsI, pa3JIoKeHus, 3amereHnst, ooMeHa. Karamurndyeckue peakunn. OOparumelie u HeoOpaTHMBbIe
peakuuu. ['OMOreHHBIE U TeTepOreHHble peaklud. JK30TePMUYECKHE W HHAOTEPMHUUYECKHUE PEAKLIHU.
Tennosoii 3¢ ekt xumudeckux peakuid. TepMoxuMudIeckne ypaBHEHHUSI.
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OxucnuTenbHO-BOCCTAaHOBHUTENbHBIE  peakiun.  CtemeHp  okucieHus.  Oxucimurens U
BOCCTaHOBJICHHE. BoccTaHOBUTENb W OKHCIEHHE. MeTon 3JeKTpoHHOro OajaHca IJisl COCTAaBJICHUS
yPaBHEHHUH OKHUCINUTEbHO-BOCCTAHOBUTENBHBIX PEAKLIHI.

Cxkopocth xuMHUECKHX peakuuid. [IoHATHE O CKOPOCTH XHUMHUYECKHUX peakLuid. 3aBHCUMOCTb
CKOPOCTH XHMHYECKHX pPEAaKUUH OT pa3iu4yHbIX (PAKTOPOB: MPHPOIBI PEArHpPYIOIIUX BELIECTB, HX
KOHLIEHTPALIUH, TEMIIEPATyPbl, TOBEPXHOCTH COMPUKOCHOBEHUS M UCTIOIB30BAHUS KaTaJIH3aTOPOB.

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

Buab1 yueOHoi#l 1eATEIbHOCTH
OOmpsicHEHHE CYIIHOCTH XMMUYECKHUX IporeccoB. Kiaccupukaus XUMUYECKHX PEAKLHH 10 pa3InIHbIM
NpPU3HAKAM. YHCIY W COCTaBy NPOAYKTOB U PEAreHTOB, TEIUIOBOMY 3(dexTy, HampasieHHro, ¢ase,
HAJIMYHIO KaTaIU3aTopa, NU3MEHEHHIO CTENeHeH OKUCIICHNUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIECTBA.
YCcTaHOBKAa TNPU3HAKOB OOMIEr0 W PA3JIMYHOrO B THUIOJOTMHM PEAKUUH JUIi HEOPTaHWYeCKOH u
OPraHUYE€CKON XUMUHU.

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

Tema 2.7 MeTanjibl 1 HeMeTAJJIbI

CoaepxrxaHue y4ye0HOro marepuana mno rteme: merauibl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KkpuctawioB. Pusnueckue cBolcTBa MeTayuioB. Kiaccudukauus mMeTamioB Mo pasMYHbIM MPU3HAKAM.
XUMHUECKUE CBONCTBA METAJUIOB. DJIEKTPOXUMUYECKUN Psifl HATIPSDKEHUN METAJIIIOB. MeTaioTepMus.

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

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

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepUCTHKA COCTaBa, CTPOCHUS, CBOICTB, MOJYYEHUSI U MPUMEHEHUs BaKHeHIInx MetayuioB (1A u 11
A Tpynm, aTFOMHUHUS, JKeJIe3a U UX COSNUHEHHIH).

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

Pa3zgen 3 OPTAHUYECKASA XUMUA

Tema 3.1 OcHOBHBIE OHSITUSI OPraHUYECKOIl XMMHH U TeOpHsi
CTPOCHHS OPTAaHUYEeCKHX COeIHHEeHHH

Coaepxanue y4ye0HOro martepuaja mno TeMe: IpeAMeT opraHuyeckoil xumuu. Ilpupopnsie,
HUCKYCCTBEHHbIE U CHHTETUYECKHE oOpraHuyveckue BpelecTBa. CpaBHEHHE OPraHWYEeCKHX BEILECTB C
HEOPTraHUYECKUMHU.

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

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

Knaccupukauus opraamdyecknx emectB. Kiaccupukanusi BEIECTB MO CTPOCHUIO YIIIEPOIHOTO
CKeJIeTa M HAMYHIO0 (PYHKIMOHANBHBIX rpyni. I'omonoru u romonorus. Hauana somenkiaryper [UPAC.

Knaccupukamms peakumii B OpraHMYECKOW XHUMHUH. Peakunu npucoeanHeHus (THOPUPOBAHMS,
TaJIOTEHUPOBAHMS, TMAPOTAJOTEHUPOBAHMS, THAparaiuy). Peaknmu oTmeruieHns  (IeruipUpOBaHUs,
IEerHAPOTaIOreHUPOBAHMS, AeTUApaTanyy). Peakuun 3amernenus. Peakunn n3oMepus3atim.

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

HaspaHne HM3y4eHHBIX BEIECTB MO TPUBUAJIBHOM WM MEXAYyHApPOOHOW HOMEHKJIAType U OTpa)KeHUe
COCTaBa ATHX COEAMHEHHUI C TOMOIIBIO X UMHUYECKUX (HOPMYJI.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C MOMOUIBI0 YPAaBHEHUH XUMHUYECKUX PeaKLUil.

Tema 3.2 Yriiesoaopoabl H HX NPHPOAHBIE HCTOYHUKH

Copepxanue ydeOHOro marepuaja N0 TeMe: aJKaHbl. T'OMOJIOTUYECKUH psill, U30MepUs U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBA ajKaHOB (MeTaHa, 3TaHA). TOPEHHE, 3aMelICHHUE,
pasjoxeHue, geruapuposanue. [IpumMeHeHne ankaHOB Ha OCHOBE CBOICTB.

AJNKeHbl. DTUJICH, €ro MOoJy4eHue (IerHIpUPOBAHUEM STaHA, ACMOJUMEpPHU3ALed MOJUSTHUIICHA).
I'omonornueckuil psia, U30MEpPHs, HOMEHKJIATypa ajJkeHOB. XMMHUYECKHE CBOWCTBA OTHUJIEHA. FOPEHHUE,
KadecTBeHHble peaknuu (obOecuBedyrBaHWe OpPOMHON BOABI M pacTBOpa MEepPMAaHTaHATa KaJusi),
rufparauus, nonumepusanus. [IpuMeHeHne sTuneHa Ha OCHOBE CBOMCTB.

Huensl u kayuyku. IloHsTne O nueHax Kak YIJIEBOAOPOJAAX C JABYMs JABOWHBIMHU CBSI3SIMH.
ComnpsikeHHbIe THEHBL. XHMUYECKHE CBOHCTBAa OyTtanmeHa-1,3 u m3ompeHa: obeciBeunBaHue OpOMHOMN
BOZBI U NTOIMMepHU3aLus B Kayuyku. HaTypanpHblil 1 cuHTeTHUeCKHEe KayuyKu. Pe3uHa.

AnkuHbl. AuetwieH. XUMUYECKHE CBOWCTBA alleTHJIEHA. TOpeHHe, OOeCIBeYMBAaHHE OpPOMHOM
BOJbI, MPUCOEANHEHHE XJIOpPOBOIOpoAa U ruapatauus. IIpumeHeHue alieTusieHa Ha OCHOBE CBOMCTB.
MeskkiaccoBas U30MeEpUs C aIKagUeHaMH.

Apenbl. benson. Xumudeckne CBOWCTBA  O€H30Ja: TOpEHHE, pEaKUud  3aMEeLICHUs
(ranorennpoBanue, HUTpOBaHue). [Ipumenenne OeH30/1a HA OCHOBE CBOWCTB.

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

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

Buab1 yueOHoi#1 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOMCTB, MOJY4Y€HUS M MPUMEHEHHs Ba)KHEMIIMX KJAacCOB
yIIeBOAOPOAOB (AJIKAHOB, LUKJIOAIKAHOB, aJKEHOB, AJKUHOB, apeHOB) U HMX HauOoJjiee 3HAYMMBIX B
HapOAHOXO3SIICTBEHHOM IUIaHE MPeACTaBUTENEH.

Tema 3.3 Kucsaopoacoaep:kamiue opraHu4ecKue BelecTBa

Copep:xkanue yue0HOro Marepuaja no reme: cnuptol. [lonyderne 3traHona OPoKEHUEM TIFOKO3BI
U rugpartauued sTwieHa. | mapokcuibHas rpynna Kak (yHKOHOHanbHas. [loHATHE O mpenenpHBIX
OJHOATOMHBIX CITMPTaX. XUMHYECKHE CBOHCTBAa 3TAHOJIA. B3aUMOEHCTBHE C HaTpueMm, oOpa3oBaHHE
NPOCTBIX MU CIOXKHBIX 3(pUPOB, OKHCICHHE B anmpaerun. llpuMeHeHWe >TaHONa Ha OCHOBE CBOWCTB.
AnKoronusm, ero MocieACcTBUs U NMpeaynpexaeHue.

I'muuepun kak mnpencTaBUTENb MHOIOATOMHBIX — cnupToB. KauecTBeHHass peakuus Ha
MHOroaTtomusle cnupthl. [Ipumenenue rnuuepuna.

®enon. Pusndeckre U XUMHUECKUE CBOICTBa (peHoNa. B3auMHOe BIHMsSHHE aTOMOB B MOJIEKYJIE
¢deHona: B3auMOAEHCTBIE C THAPOKCUIOM HATPHUA U a30THOH Kuciotol. Ilpumenenue ¢peHona Ha OCHOBE
CBOJCTB.

Anpnerunsl. [Tonstae 00 anpaerunax. Ajpaeruanas rpymnmna kak GyHKunoHambHast. Popmanbaerin
1 €ro CBOMCTBA. OKUCJIEHHE B COOTBETCTBYIOINYIO KUCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI CIIUPT.
[TonyueHne ajapIeru OB OKUCICHHEM COOTBETCTBYIOIIMX CHHPTOB. llpuMeHenue ¢opmanpaeruna Ha
OCHOBE €r0 CBOICTB.

KapOonoBbie kucnorel. [loHsTve 0 KapOOHOBBIX Kucjaorax. KapOokcuibHas Tpymma Kak
¢dyHKIMOHaNMBHAS. 1" OMONIOrHYeCKHi Psi PeNeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [TonyueHue
KapOOHOBBIX KHUCJIOT OKHUCJCHHEM aJbIeTHIOB. XUMHUYECKHE CBONCTBA YKCYCHOW KHCJIOTBL oOOInue
CBOWCTBAa ¢ MHHEPAJIBHBIMU KHCJIOTAMHU U peakuus dTepudukanun. [IpuMeHeHne yKCyCHOH KUCIOThI Ha
OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI HA IPUMEPE MaJIbMUTUHOBON U CTE€APUHOBOM.

Crnoxnbsle 3¢guper u sxupsl. [loxydenue crnoxHbIx 3¢upoB peakuned stepuduxanmu. CroxXHbIE
3¢upsl B Ipupoze, ux 3HadeHne. [[puMeHeHne CioKHbIX 3(UPOB HA OCHOBE CBOWCTB.
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Kupsl kak cnoxasle 3¢upbl. Knaccudpukanus upos. XUMHUECKHE CBOHCTBA JKUPOB: THUAPOIU3 U
TUPUPOBAHUE KUAKUX >KUPOB. IIpuMeHeHne xupoB Ha OCHOBE CBONCTB. MbLia.

VYrneBoael. YTNIEBOIBI, MX KIACCH(PUKAIMS, MOHOCAaXapuabl (TNIFOKO3a, (PPyKTO3a), IUCAXapHIbI
(caxaposa) u nmojucaxapuabl (Kpaxmall U HelIFI03a).

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

3HaueHHe YIJIeBOJAOB B OKMBOM TMpUPOAE M JKU3HM denoBeka. lloHsatne o peakiusx
MOJIMKOHAEHCALIUY U THAPOIN3a Ha IPUMepe B3aUMOMPEBpaIleHUi: [NII0K03a —> MOJUcaxapul.

Buab1 yueOHoi#l 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHUs, CBOWCTB, NMOJYYEHUsI U NPUMEHEHHs] BAXKHEHUIINX MPEACTaBUTEINECH!
METaHOJIa ¥ 3TAHOJIA, CIOKHBIX 3(PUPOB, KUPOB, MbUI, ANbAETHIOB ((hOPMaIBAECTHAOB U alleTaIbACTHIA),
KETOHOB (ameroHa), KapOOHOBBIX KHCJIOT (YKCYCHOH KHCIIOTBI), MOHOCaxXapuaoB (TIHOKO3BI),
OUCaxapuaoB (caxapo3bl), MONUCAXAPUIOB (Kpaxmajia v LeJUTFOJIO3bI).

Tema 3.4 A3zoTcoaep:kammue oprannideckue coeanHenus. Illosumepsl

CoaepraHue y4e0OHOr0 MaTepHaja mo teme: NoHsTue 00 aMuHaxX. Anu(paTHYeCKUe aMUHBI, HX
KJaccupUKalusl ¥ HOMEHKJATypa. AHWIMH, KaK OpPraHHYecKoe OcHoBaHue. [lonyueHue aHWIMHA W3
HUTpOOeH3o0a. [IpuMeHeHne aHIIMHA Ha OCHOBE CBOWCTB.

AMUHOKHCIIOTBI Kak am(poTepHble TU(PYHKIMOHAIbHBIE OPraHUYECKUE COCTUHEHHs. XUMHUYECKHe
CBOWCTBA AMHUHOKHCIJIOT. B3aUMOJEHCTBHE CO LIENOYaMM, KHCIOTAMH U APYr C IPYyroM (peaxius
noJuKoHaeHcaun). Ilentunnaas cBsa3b u nonunentuasl. [[puMeHeHne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBudHas, BTOpUYHAs, TPETHYHAsI CTPYKTYPhl OeMKOB. XMMHYECKHE CBOIHCTBa OENKOB:
ropeHue, AeHaTypauns, THAPOJIN3, [IBETHbIE peakunu. brnonornyeckne pyHKunn OEIKOB.

[Monumeps!. benku u nonmcaxapuabl Kak OUOIOIUMEDPHI.

IInactmaccsl. IlomyueHue noauMepoB peakuueill NOJUMepH3alUud U MOJUKOHJEHCALUU.
TepMonnacTuuHble U TEpMOpPEAKTUBHBIE M1acTMacchl. [IpencraBurenu niacrmacc.

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

Buab! yueOHoi#l 1eATeIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHMs], CBOICTB, MOJIyY€HHUs W MPUMEHEHUs] aHWUJIUHA, AMUHOKHCIOT,
OeIKOB, NCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, IJIACTMACC, Kay4yKOB.

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

Tun u HAMMeHOBAHHE
CrenuAJIbHOr0 MoMeleHus

Ocnameﬂne CIICHHAJIBHOI0 NMOMEICHUA

kabuHeT EcTeCTBeHHOHAYYHBIX MynpTUMeOuiHbIE  CPENCTBA  XpPAaHEHHWs, Mepefadn |
OUCLIUIUINH npeacTaBiIeHUs HHPOPMALIUH.
yqe6HO-MeTOHI/ILIeCKa$I AOKYMECHTAaI M, JAUTAKTHYICCKHUE
CpencTna.
naboparopuss XUMHU JlaboparopHoe obopynoBaHHe, H3MEPUTENbHBIE IPUOOPHI IS

BBITTOJIHEHHSI Ta0OPATOPHBIX paboT:

amnmapar ajsl QUCTHIULALUHN BOAbI, Habop apeomMeTpos, OaHs
KOMOWHUpPOBaHHAsI J1a0OpaTOpHas, BEChl TEXHUYECKKHE M
AHAINTHYECKHE C pa3HOBECAMH, KOJIOpUMETp-HedenoMerp
(boTO3NIeKTpUIECKHl, KOJOHKA aacOpOLMOHHAs, HarpeBaTelb
st mpoOupok, pH-MeTp, MUUTUBOJIBTMETp, MEYb TUTEIbHAS,
yCTaHOBKA IJIsl TATPOBAHUsI, LIEHTPU]yra AeMOHCTPALIMOHHAS,
HJIEKTPOILIITKA JIA0OpaTOpHas, KPHCTAJLIU3ATOP
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Tun n HanMmeHoBaHue

OcHaleHne cneumanbHOro NoMeLLeHmns
cneunanbHOro NoMeLLeHuns

LLKathbl BbITSXKHOMA U CYLLUNNbHbIA

lMomeLlLeHMe aNs caMoCcTOATENbHOMN lMepcoHanbHble KOMMObIOTEPbLI ¢ NakeTtom MS Office, B rxogom

paboTbl 0byyatoLnxcs B IHTEPHET 1 C AOCTYMNOM B 3/IEKTPOHHYH WMHGHOPMaLNOHHO-
obpasoBaTe/ibHY0 cpeay YHMBepCcUTeTa

MomelleHmne ans XpaHeHus n LWkKabl, CTeNNaxXu  Ans  XpaHeHUss  nabopaTopHOro

NpoMNaKTUHeCKOro  06CNYXUBaHUSA  060pyA0BaHUS, MHCTPYMEHTOB U PacXOAHbIX MaTepuanos.
yyeb6HOro o060pyaoBaHNA/CNOPTUBHOIO
o6opyaoBaHus
3.2 Y4ebHO-METOAMYECKOE U MH(POPMaLMOHHOe obecneyveHne peanmsaLnm nporpaMmmel
1. Buonorus [SNeKTPOHHbIA pecypc]: y4YeOHUK M MNPaKTUKYM ANnsa CpedHero npogiecCUMoHasibHOro

obpasoBaHusa / B. H. fApbiruH [v gp.] ; nog pepakuyuein B. H. ApbirmHa. — 2-e m3g. — MockBa :
MN3paTtenbcTBo HOpaiit, 2019. — 378 c. — (lMpodeccmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-09603-3. — TeKkcT : 3neKTpoHHbIi // OBC Hpant [canTt]. — URL: https://biblio-

online.ru/bcode/433339 (gaTta obpawieHuns: 30.09.2019).

2. KamuHckuin, B. A. OpraHuyeckasa xumusa B 2 4. YacTb 1 [DNeKTPOHHbI pecypc]: yyebHUK Ansg
CIoO/ B.A. KamuHcKuiA - 2-e 13A., ucnp. u gon. - Mockea: M3gatenscTBo KOpaiiT, 2018. - 287 c. -
Pexxnm gocrtyna: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
421069#page/l - 3arn. c sKpaHa.

3. CyBopoB, A. B. O6was n HeopraHuyeckasa xumus B 2 T. Tom 1. [ONeKTPOHHbIN pecypc]: y4ebHUK
ans Cro / A.B. CysopoB, A.b. Hukonbckuii - 6-e u3g., ucnp. u gon. - MockBa: M3aaTenbCcTBO
KOpaiiT, 2018. - 343 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom- 1-430968#page/l - 3arn. ¢ aKpaHa.

4. CyBopos, A. B. O6wan 1 HeopraHu4yeckass Xumns B 2 T. TOM 2. [SNeKTPOHHbIN pecypc]: y4ebHUK
ans Cro / A.B. Cysopos, A.b. HuKonbCckunin - 6-e n3g., ucnp. n gon. - Mockea: /13aaTenbCcTBO
KOpaiiT, 2018. - 315 ¢ - Pexum pgoctyna: https://biblio-online.ru/viewer/obschaya-i-
neorganicheskaya-himiya-v-2-t-tom-2-421330#page/1 - 3arn. ¢ aKpaHa.

5. CaeHko, O. E. Xumusa . YuebHUK ansa konnefkei. ObueobpasoBaTenibHas nogrotoska [TekcT] :
yyebHuK ana Cro [/ O. E. CaeHKo. - PocToB-Ha-[oHy : PeHunkKe, 2018. - 283 ¢. - ISBN 978-5-222-
29752-0
[JononHNTeNnbHbIE UCTOUHUKMN:

1 Bwunbrayk, O. A. buonorusa [ONeKTpoHHbIA pecypc]: y4yebHO-meToamyeckoe nocobue / O. A.
Bunbrayk ; MIFTY. - Marnutoropck : MIF'TY, 2018. - 1 anekTpoH. ont. guck (CD-R). - Pexum
jocTtyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S
144 pdf&view=true - MakKpoo6beKT.

2. KamuHckwnii, B. A. OpraHuyeckas XMMus: TecTOBble 3afaHWA, 3ajayvn, BONPOCbl [DNEeKTPOHHbIN

pecypc]: y4debHoe nocobue ana CMO/ B.A. KamuHCKuii- 2-e wu3f., ucnp. n gon. - MocKsa:
MN3paTenbcTBO HOpaiT, 2018. - 28 C. - Pexxum jocrtyna: https://biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arn.
C 3KpaHa.

3. 3aau, P. I. bruonorma ana konnemkei. O6uieobpasoBaTesibHas noarotoBka [TekcT]: yuebHoe
nocobue gnsa CMNo / P.I'. 3aau, B.3. byTBunoBckuin. - PoctoB-Ha-oHy : PeHuke, 2017. - 317 c. :
un., cx. - (CpegHee npodeccrmoHanbHoe o6pasoBaHue). - ISBN 978-5-222-273354-8

4. TletpoBckas, H. A. Xumusa [OneKTpoHHbI pecypc] : npakTukym [ansa CIMO] / H. A. MNeTpoBcKas ;
MITY. - Maruutoropck : MI'TY, 2017. - 1 3nekTpoH. onT. auck (CD-ROM). - Pexum gocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S
123.pdf&view=true. - Makpoo6beKT.

MporpammHoe obecrniedeHne U MHTepHeT-pecypcebl:
HanmeHoBaHue INO Ne lorosopa CpoOK AelicTBUSA NULEH3NN
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1. depepasnbHbIi LEHTP WMHGOPMaLNOHHO-06pa3oBaTelbHOro pecypcoB - PLIVIOP [3neKTPOHHbI
pecypc]. - Pexxum goctyna: www.fcior.edu.ru , cBo60AHbIN. - 3arn. ¢ sKpaHa. 3. pyc.
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3. EgMHoe OKHO gocTyna K obpasoBaTeNbHbIM pecypcam Poccuintckoii degepaunn [DNeKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60ogHbIN. - 3ara. ¢ aKpaHa. 3. pyc.

4. CMNO B poccuiickmx LWKonax: KomaHga ALT Linux pacckasbiBaeT 0 BHefpeHUU cB06OAHOrO
nporpamMHOro obecriedeHns B WKonax Poccum [DNeKTPOHHbIA pecypc]. - Pexmnm goctyna:
http://freeschool.altlinux.ru/ , cBo60AHbIN. - 3ar/a. ¢ 3KpaHa. A3. pyc.
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3.3Y4ebHO-MeTOAMYECKOE 06ecneUeHne caMoCTOSATe/IbHOM paboTbl 06yYatoLLLNXCS

CamocTosTe/lbHast paboTa SABNAETCS 0653aTe/IbHON AN Kaxaoro obyyatollerocsi. CamocTosiTeNlbHas
paboTa MOXET OCYWEeCTBAATLCA WHAVMBUAYQ/IbHO WAW FPynnaMyM B 3aBUCMMOCTM OT LeAN, 06beMa,
KOHKPETHOM TeMaTUKN CaMOCTOATE/IbHOM paboTbl, YPOBHSI C/IOXKHOCTW, YPOBHSI YMEHMWIA 06yyatoLnuxcs.

KOHTpO/b pe3ynbTaToB BHeayAWTOPHOM CaMOCTOSITE/IbHOI paboTbl OCYLLECTBASATHCS B MpeAenax

OTBEAIEHHOT0 Ha 06si3aTe/ibHble Yy4ebHble 3aHATUS WM BHEAYAUTOPHYH CaMOCTOATE/NbHYIO

paboTy obyuyalwmuxcsa no y4yebHOW AucCUMNANHE, MPOXOANT KaK B MMUCbMEHHOW, TaK WU YCTHOW wam
CMeLUaHHOoW hopmMe, ¢ NpeAcTaBieHUEM U3AENNA WU NPOAYKTA TBOPYECKOW AeATe/TbHOCTH.

B kauecTBe (hOpM M METOAOB KOHTPO/SA BHeEAyAUTOPHOW CaMOCTOATENbHOM paboTbl MCAOAb3YHOTCA:
npoBepKa BbINOSIHEHHOW paboTbl NpenojaBaTesieM, CEMUHAPCKNE 3aHATUSA, TECTUPOBAHWE, KOHTPO/bHbIE

paboThi.

Ne HammeHoBaHue
pasgena/Tembl

1 Tema: 1.1 Xummnyeckasa

opraHusaumsa KneTku
Tema 1.7
3aKOHOMEPHOCTH
N3MEHYNBOCTHU

Tema 1.9 Teopus
agonounn. Osuxyline
CWJ/ibl N MPUYUHBI
3BO/IIOUMN

Tema 1.10
Makpoasonouma v
MWKPO3BOOLUA

Tema 3.2
Yrnesogopoabl U Ux
NPUPOAHbIE UCTOYHUKU

Buabl 3agaHuii Ana camocToATe/IbHOM BHeayANTOPHOWN paboThbl

TeKcT 3agaHunA:
CocTaBuUTb CpaBHUTE/MbHYO Tabnuuy (3neMeHT NOPTHOIN0)
Lenb:

MoBTOPUTb W CUCTEMATU3MPOBATb M3YUYEHHbIi MaTepuas, HayuUUTbCs
BbleNATb [/1aBHOE W OCHOBHOE, /1IAKOHWMYHO, KOMMAaKTHO WU CXaTo
N3N0XUTb OTOOPaHHbIA MaTepuasn, HayunmTbCsA  KaaccuuumpoBaTh

n3naraemblii MaTepmasn No ypoBHSIM 3HAUMMOCTH.

PekomMeHauMmn No BbINMOMHEHUIO 3afaHUSA:

CocTaB/fieHNe CTPYKTYPHO-/TONMYECKUX CXEM, TabnuL, guarpamMm.
[aHHble  cpeAcTBa  HarnsigHoCTU BbIMOMHSAOT (hyHKUMIO
KOHCMEKTUPOBaHUSA  MmaTepuana. [lpy  MOCTPOEHMU  CTPYKTYPHO-
NIOTVYECKOI CXeMbl TeMbl Heo6X04MMO BbIAENUTb [N1aBHOE B TEMe.
J1TaKOHMYHO, KOMMAKTHO, CXaTo W3N0XUTb O0TOo6paHHbI MaTepuarn.
Jlornka nocTpPoeHUs CTPYKTYPHO-TIOTMYECKMX CXEM - OTPaXeHue
CoAepXKaTeNibHbIX CBSI3el MeXAy eauHuLaMu nsnaraeMoin nHgopmaymu,
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Tema 3.3
Kucnoponcoaepxatue
OpraHUYECKHE
BEIIECTBA

UX YeTKasl KJIACCU(PUKALUS 110 YPOBHIM 3HAYMMOCTH.

Jrtamnel paboOThI HAZl CTPYKTYPHO-JIOTHUYECKOH CXEMO:

1. ITouck nHpopMaunu

2. Ananus uadopmanuu

3. Ocmpbicnenre nHpopMauu

4. Cunre3 na(pOpMALHHL.

Kputepun ouenku:

00OCHOBaHME, JIOTMYHOCTb, YE€TKOCTb, PALIMOHAIBHOCTD H3JIOKECHUS
MaTtepHala.

Tema 1.2. Obmen
BELLIECTB U
MpEeBPaIICHUE SHEPTHU
B KJIETKE

Tema 2.2.
Ilepunonnueckuii 3aK0H
U TIEPUOIUYECKAS
cucremMa

JA. N Menneneesa.
Ctpoenue atoma

Tema 3.1 OcHOBHBIE
MOHATUSL OPTaHUYECKON
XUMUH U TEOPHsI
CTPOCHUS
OpPraHUYECKHUX
COEAUHEHHI

Texkcer 3ananus:

CocrtaButb rioccapuii (31eMeHT nopTdono)

Menn:

PAaCKpBITh COIEPIKAHWE OCHOBHBIX TEPMUHOB, pa3bsCHUTH CJIOBa-
TEPMUHBI B KOHTEKCTE JAHHOH TEMBI, PACKPBITh UX 3HAYEHHE, aTh WX
HAy4YHOE TOJKOBAHHE.

PexoMeHaanum no BHINOJHEHHIO 3aJAHHUS:

Jlns BepeHus rioccapusi A0JDKHA ObITh 3aBeNieHa OTACIbHAS TETPAb HIIH
MOXXHO BECTH CJIOBapb C KOHLA OOmIed TeTpamu Uil KOHCIEKTOB,
BO3MOYKHO COCTAaBJICHUE 3JIEKTPOHHOT'O TNIOCCApHUsl KaK OTHOTO M3 BHUAOB
WH/IMBUAYAJIBHBIX TIPOCKTOB.

Kputepun ouenku:

TounocTh (GHOPMYJTUPOBOK TEPMHHOB NPU NPOBEACHHH (HU3HUECKOTO
IVKTAHTA, TIOCCAPHA caaeTcss B OyMaskHOM HIIH 3JIEKTPOHHOM BapHaHTE.
ConepxarenpHast 4YacTb M O0BEM  TEPMHHOJIOTHH  JOJUKHBI
COOTBETCTBOBAThH MPEIbSIBICHHBIM TPEOOBAHUSIM.

Tema 1.3 Ctpoenue u
(YHKIMU KIETKH

Tema 1.5 Ouroreunes

Tema 1.12 Yuenue o
ouochepe
OKoJOoru4ecKue
(bakTops!

Tema 2.7. MeTtajuibl 1
HEMETAJLJIbI

Tema 3.4
AzoTcoaepikaiue
OpraHUYECKHE
COEIMHEHMSI.
[Tonumepsl.

Texker 3ananus:

IToaroroBka k CEMHUHapPCKOMY 3aHSTHIO

Menan:

YrayOuTh, KOHKPETH3UPOBATh M PACIIMPUTH 3HAHMS, OBJIAETh UMU HA
Ooyee BBICOKOM ypPOBHE PEMpPOAYKLUUH U TpaHcopmanuu. 3akpenuTb
YMEHUST W HaBBIKH CaMOCTOSITENIbHOW padoTel. Pacmupurh oOmui,
npodeCcCHOHATBHBIN U KYJbTYPHBIH KPYro30p.

PexomeHnaaum no BbINOJHEHUIO 3aJAHHS:

ITonroroBka K CEMUHApPCKOMY 3aHSTHIO SIBJISIETCS ONHUM U3 HamOojee
CJIOJKHBIX BU/IOB CaMOCTOSITENTbHON padoThI, OonbLIoi
LIeJICHATIPABJIEHHOW CaMOCTOATENBHON pPabOThl HaA BBICTYIICHUSAMHU
W/UIH JOKJIadaMu.

DTarbl NOATOTOBKU:

1) BeIACHUTB TEMY U BOIIPOCHI CEMHHAPA

2) O3HAaKOMHUTBCS C PEKOMEH/IOBAaHHOH JIUTEPATypOil

3) BersicHuTh HHAMBHAYATBHOE 3a1aHUE (€CITH €CTh)

4) IlnanupoBanue pabOTHI:

5) UreHue nmuTepaTypbl: HAUMHAETCS C OCHOBHBIX HCTOUYHUKOB (y4eOHHK,
JEKIHs1) ¥ 3aKaHYUBAETCsl pabOTOH HAa/l JONOTHHUTENBHON JTUTEPaTypoi
6) BeImuCKY: TeMar0TCs MO KAKAOMY MYyHKTY IJIaHA.

7) CocraBieHue 1miaHa BbICTYIUICHHS,, TOTOBSATCS] IUTAThI, TE3UCHL

[Inan momMoraeT OpraHU30BaTh CBOK pabOTy HaJ TEMOH, JelaeT OTBEThI
Oomee  LeJCHANPABICHHbIMM, JIOTHYHBIMH,  MOCJEIOBATEIbHBIMH,
NOKAa3aTeJIbHBIMU.

Kputepun ouenku:

copMyIMPOBATH MOJHBIA U NPABUJIbHBINA OTBET HAa BOIPOCHI CEMUHAPA,
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JIOTHYHO U CTPYKTYPUPOBAHO UBNIOKHUTH Marepuan. [lpu 3ToM CTyaeHT
JOJDKEH MOKA3aTh 3HAHUE CIEINAIbHON JIUTePaTyPhI
MPOAEMOHCTPUPOBATh YMEHUE O0O3HAYUTh MPOOJIEMHBIE BOMPOCHI B
COOTBETCTBYyIOIIEH 00acTh

MPOAHATM3UPOBATH UX U MPEAJIOKUTh BAPUAHTHI PELICHHUIA,

JaTh WCYEPIBIBAIOIINE OTBEThl HA YTOYHSIOMHME M JOMOJHHUTEIbHBIC
BOMPOCHI

Tema 1.6
3aKOHOMEPHOCTH
HacJeqOBaHUs
MPU3HAKOB

Tema 2.1.OcHOBHBIE
TTOHATHS U 3aKOHBI
XUMHH

Tema 2.3. Ctpoenue
BelnecTBa. XUMHYECKAas
CBSI3b.

Tema 2.4. Bona.
PactsopsI.
DNEKTPOIUTHIECKAS
JUCCOLIMAIINAS

Tema 2.5.
Knaccuduxammst
HEOPTaHUYECKHUX
COeMUHEHHI U UX
CBOMCTBA

Tema 2.6 XuMmuueckue
peakuuu

Tema 3.1 OcHOBHBIE
MOHATUSL OPTaHUYECKON
XUMUH U TEOPHsI
CTPOCHUS
OpPraHUYECKHUX

COeqUHEHUN

Texker 3apanus:

Tunosele pacueTHO-rpaduueckue padoThI

Menn:

3alaHui:  yrayOlleHue paHee M3Y4YeHHOro MaTepuana, BbIpaboTKa
YMEHUH U HaBBIKOB I10 MPUMEHEHHIO (POPMYJI, COCTABJICHUIO aJlrTOpPUTMAa
TUTOBBIX 33JaHU, TPUMEHEHNE NOJYYEHHBIX 3HAHUS Ha MPaKTUKe
PexomeHnaanum no BbINOJHEHHUIO 32JaAHUSA

BBIMIOJIHEHUsI ~ YNPaXHEHUH MO  MPEeNJIOKEHHOMY  alropuTMy
CaMOCTOSITEJIbHBIN IMOUCK aJIfOPUTMA BBITIOJIHEHUs YIIPaKHEHUH
Kputepun ouenkmu:

TOYHOCTb PacueToB; 0OBEM BBINOIHEHHBIX 3aJaHHUH, opopMieHne

4 KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOM JUCIOUAILINHBI

KonTpone m oueHka pe3ynbTaToB OCBOEHUS NUCLHUILUIMHBI OCYILIECTBIIICTCS MPEMOAaBaTesieM B
IpoLEecce TEKYLIEero KOHTPOJI U MPOMEXKYTOUHON aTTeCcTallu.

4.1 Tekymuii KOHTPOJIb

Ne Kontponupyemsie paznenst Konrpommpyemeie HaumenosaHnue
B (TeMbl) yueOHON AMCIUTUTHHBI PE3YJIbTaThI OLIEHOYHOT'O CPEJCTBA
L Brenenue JIPS, MP4, Tecm
IIP1 IIP2 IIP3
2. JIPS, JIPY, JIP14;
MP4, MP5; Konmponwrias pabonia
Pasaen 1 buosaorus [IP1, ITP2, ITP3, Tec;ZwO e
1IP4, 11P5
3. Tema 1.1 Xumudeckas opranu3amus JIP5, MP4,
KICTKH 1IP1, IIP2, TIP3 Hhacmeim
+ Tema 1.2 OOMeH BelECTB U J]%';; A];[}Ijj” Pl P2, ZPOZKHHMZ%CWW Goma (npaxnesecroe
MPEBPALLEHUE SHEPTHUHU B KIIETKE
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5. Tema 1.3 Crpocnue u GyHKUUHA JIPS, JIP9, MP4, MP5, Jlabopamopras paboma
KIICTKHA IIP1, IIP2, IIP3, IIP4
6. Tema 1.4 ®opmer pasMHOKCHHS JIPS, JIP9, MP4, Koumponwras paboma
opraHu3MoB. JIeICHHE KICTOK IIP1, IIP2, TIP3
7. JIPS, JIP9, MP4, MP5, Tpcarmumecrkas paboma (Mpoxnmsdeckoe
Tema 1.5 Onrorenes IIP]1, IIP2, TIP3 a0arue)
8. JIP3, JIP9, MP4, Jlabopamopnas paboma
Tema 1.6 3akonOMEpHOCTH
HACNECAOBAHUS l'IpI/ISIiIaKOB LP1, 1IP2, ITP3,
1ir4
9. Tema 1.7 3axoHOMEpHOCTH JIP5, JIP9, MP4, MP5, | Jlabopamopras padoma
H3MCHYHBOCTH IIP1, IIP2, IIP3, IIP4
10. Tema 1.8 OcHOBBI ceaeKIUU JIPS, JIP9, MP4, Tecm
pacTeHUH, >KUBOTHBIX U IIP1 IIP2, [IP3
MHUKPOOPTAaHU3MOB
11. Tema 1.9 Teopus spoaonmy. JIPS, JIP9, MP4, MP5, Tecm
JBroKyImue CHIBI U IPUIHHBL IIP1, IIP2 TIP3, IIP4
3BOJIIOLUN
12. Tema 1.10 Muxpossosorms u JIPS, JIP9, MP4, MP5, Tparmumecras paboma (Mpoxnmdeckoe
MAaKPOIBOJTIOIIHISL. IIP1 IIP2 IIP3 IIP4 a0aH1e)
13. Tewma 1.11 I'poucxoxacune JIPS, JIP9, MP4, MP5, Koumponwras paboma
qeI0BCKa. UCTOBCUCCKHEC PACHL. IIP1, IIP2, IIP3, IIP4
14. JIP5, JIP9, JIP14, Tecm
Tema 1.12 Yuenue o 6uochepe MP4, MP5,
Jxojoruueckue GaxTopsl IIP1, IIP2, IIP3,
IIP4, IIP5
15. JIPS, JIP9, JIP14, Ketic-3a0aua / cumyayonHas sa0a4a
Tema 1.13 Dxonoruueckue CUCTEMBI MP4, MP5,
IIP1, IIP2, IIP3,
IIP4, IIP5
16. JIP5, JIP9, JIP14; Konmponwrias paboma
Tema 1.14 Buocdepa u uenosek. MP4, MP5;
buonuka IIP1, IIP2, TIP3,
IIP4, IIP5
17. Pa3)_]e.]'l 2 Oﬁ]].[aﬂ H .]IP5, .]IP9, .]IP14, MP4, KOHn1p0/ZbHcmpa60ma
HEOPraHUYeCKasi XHMHS MPs5, ITP6, ITP7, P8, | Tecm
1IP9, I1P10, IIP1 1
18. | BBenenue JIP5, JIP9, MP5, [TP9 | 1ecm
19. | Tema 2.1 OCHOBHBIE MOHATHS U JIP5, JIP9, MP4, Jluramarmor
3aKOHBI X UMHH MPS, IIP6, IIP7, IIPS, | [paxnmueckas paboma
1IP9, 1IP11 (Mparmueckoe 3a0amHie)
20. | Tema 2.2. [lepuognyieckuii 3aK0OH JIPS, JIPY, JIP14, MP4, | Juxmarmor
Y MIEPUOANYECKAs CUCTEMA MPS, 1IP6, IIPS, Tpaxmsecias padoma
JI.U.Menneneesa. CTpoenue I1P9, IIP10, P11 (npanamiecioe saocnre)
aToma
21. | Tema 2.3. CTpoeHue BelecTsa. JIPS, JIP9, JIP14, MP4, | Tecm
XnMuueckast CBSI3b. MPS, IIP6, 1IP7, 1IP8, | juxmamm:
1IP9, IIP10, I[IP11
22. Tema 2.4 Bona. PacTBOpBIL. JIPS, JIP14, MPA4, Tecm
DNeKTPOIUTHYECKAast JUCCOLUALINS MP>5, 1IP6, IIP7, IIPS, | Jlabopamopraspadoma
IIP10, I1P11
23. | Tema 2.5 Knaccuduxanus JIPY, JIP14, MP4, Tecm

22




HEOPraHUYECKHX COSTUHEHU 1 MP5, 1P, 11PS, Jlabopamopmas paboma
HX CBOWCTBA 11p9, 11P10
24 JIPS, JIP9, MPA4, Jlurmarmor
Tema 2.6 Xumudeckue peakiuu MP5. ITP6, IIPS, I ccRanpatioma
11P9, 11P10 (Mpaxnmmeckoe 3a0anie)
25. T 7 7M JIPS, JIP9, MPA, Tecm
emMa 2.7 MeTaibl 1 HEMETaJLTbI MPS3, 1IP6, 1IP7, TIPS, | Jjusamcmon
IIP9, IIP10, IIP11
26. JIP5, JIPY, JIP14, MP4, | Konmpomstas paboma
Pa3zpen 3 Opranuyeckasi XumMmus MP5, I1P6, [IP7, IIPS, | Tocm
1IPY, I1P10, I1P11
27. | Tema 3.1 OCHOBHBIEC OHATHSI JIP5, JIPY, JIP14, MP4, | Tecm
OPTraHUYECKON XUMHUH U TEOPHsI MP5, 11P6, ITP7, 1IPS, | Jhuxmammnsl
IIP9, IIP10, IIP11
CTPOEHUs OPTAaHUYECKUX
COEAMHEHUI
28. | Tema 3.2 YrieBogopoabl U UX JIPS, JIPY, JIP14, MP4, | Tecm
MPUPOTHBIE UCTOYHUKU 1IP6, IIP7, 11PS, Lluxmannor
IIP9, IIP10, IIP11
29. | Tema 3.3 Kucnopoacoaep:xaiue JIPS5, JIP9, JIP14, MP4, | Tecm
OpraHUYECKHE BEIECTBA MPS, IIP7, 1IPS, Jhukmarnno
IIP9, IIP10, IIP11
30. | Tema 3.4 Azorconepskaimue JIPS, JIP9, JIP14, MP4, | Tecm
OpraHUYE€CKHUE COCTUHEHUS. MP>5, 1IP6, IIP7, IIPS, | Jlabopamopras paboma
IIP9, IIP10, IIP11
ITonumeper.

4.2 lIpomMe:kyTOYHAS ATTECTALMS

IIpomexkyTouHast arrectaiusi OOYYAIOIIUXCS OCYIIECTBISIETCS IO
OUCLUIIIMHBI U TTO3BOJISIET ONPEAEIUTh KAYECTBO U YPOBEHb €€ OCBOEHHUS.

®dopma MPOMEKYTOUHOH aTTecTauuu no aucuuruinHe «buoxumusy - nuddepeHnpoBaHHbIN 3a4eT

3aBCPUICHUKU U3YUCHUA

BO BTOPOM CEMECTPE.

Ne Koumponvusie sonpocvr/oudaxmuieckue eOuHuYbl Tema
1. | OcobeHHOCTH CTPOSHHS U XUMHYECKOTO COCTaBa KJIETOK MPOKAPHUOT Paznen 1. buonorus
U 5YKapHOT

2. | OnTorenes. Ilpuyuunb! HapymeHUN pa3BUTHS] OPraHU3MOB

3. | HacnenctBeHHbIe 60JI€3HU YEIOBEKA, MX MPUYHMHBI U TPOPHIAKTHKA

4. T'umnoresnr MPOUCXOKACHUA  KU3HU. COBpeMeHHbIe T'UIIOTE3bI
MPOUCXOXKIACHUA YCTTIOBEKA

5. | Dxonoruyeckue GakTOPhI, MX 3HAYCHUE B KU3HH OPraHU3MOB

Pasnen 2. O0was u
HeOpFaHI/I"IeCKaﬂ XNUMHUA

6. | OcHOBHbBIE 3aKOHbI XUMHH (3aKOH COXpPAaHEHHs MAacChl BEINECTB,
3aKOH MOCTOSTHCTBA COCTaBa BEIECTB; 3aKOH ABOrapo U CJIEACTBUS
U3 HETO)

7. | llepuonnveckass Tabiauuma XUMHYECKHUX HJIEMEHTOB.
nepuoxuieckoi Tabnuupl. CTpoeHne aToMa

Crpykrypa

8. | OCHOBHBIE KJIaCChl HEOPTaHUYECKHX BEIIECTB (OKCHIBI, KHUCJIOTHI,
COJIH, OCHOBAHMSI), UX CBOHCTBA, MPUMEHEHHE

YrineBogopobl, UX BUAbI, CBONCTBA, MPUMEHECHHUE Paznen 3. Oprannueckas

10. | benkwu, sxupsl, yrnesoabl. CBONCTBA, CTPOCHHE, 3HAUCHHE XUMUSA
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Tunosble 3aaaHUA

Tema

K nmeromemycs ¢pparmenty monekynsl JIHK, ncrons3yst npuHImmn
KOMILTUMEHTAPHOCTH, TOCTPOiTe Lenb nHpopmMarroHHoi PHK.
ITA-ATH-0OU-TAI' - TTT -TTT - TTA — AALL - AT - T"ALl -
ITA

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

VY yenoBeka ambOMHU3M — ayTOCOMHBIN PEIIECCUBHBIN MPU3HAK.
My>kunHa ambOMHOC KEHHJICS Ha )KEHIIMHE C HOPMAJIbHON
NUrMeHTauue. Y HuX poamiioch ABOE IE€TEH — HOPMaJIbHBIN U aIbOMHOC.
Ornpenenutb reHOTUIIBI BCEX YKA3aHHBIX YJIEHOB CEMbU.

Paszaen 1 buosorus

[Ipu nponyckanuu cepooaopoaa oobemMoM 2.8 J1 (HOpMasibHbIE YCIOBUS)
yepes u3ObITOK pacTBopa cynbdara meau (1I) obpaszosascs ocanok
Maccoit 11,4 r. Onpenenure BbIXOJ MPOAYKTA PEaKLIUN

JlaTb XapakTEpUCTUKY XUMHYECKOTO 3JIEMEHTA C MOPSAKOBBIM HOMEPOM
15 u ero coeauHEHUSAM MO MOJOKEHUIO B IEPUOANYECKON CUCTEME
snemeHToB JI. 1. MenneneeBa u CTpOCHUIO aToMa.

K 50 r 30%-ro pactBopa nepokcuna Bogopoaa nodasmiu 100 T BozbL
PaccuuTaliTe MacCOBYIO JOJIO BELIECTBA B MTOJIYUYEHHOM PacTBOPE.

VYkaxure, NPy MOMOILIY KaKUX PEAKIUH MOJKHO OCYIIECTBUTD
CJIEYIOIUHN LUK MpeBpalleHuii:
Cl; — HCl — CuCl, —ZnCl

B cnenyrommx ypaBHEeHUsIX paccTaBbTe KO3(QPUIHeHTh MeTOIOM
3JIEKTPOHHOTO DajlaHCca, YKAXKUTE OKUCIUTEb U BOCCTAHOBUTED!

Al + 02 = A1203

3aKOHYHTE YPaBHEHUs PEAKIMi B MOJIEKYJISIPHON U HOHHON opmax:
NaZS + ZIlClz =

Paznen 2. O0mas u
HEOPraHHYEeCKAsA
XUMHUAa

Omnpenenure GopmyIy aKkeHa, €CIIH €ro IIIOTHOCTD 110 BOAOPOAY paBHA
42.

Pasznen 3
Oprannueckas
XHMHSA

Kpurepuu ouenku oudpepenyuposannozo 3auema

- «OTAMYHO» - TEOPETHHUECKOE COMEpKaHME Kypca OCBOCHO MOJHOCTBIO, 0Oe3 mpodesos,
yMeHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPaMMOil yueOHbIE 3a/1aHUs BBITTOJHEHBI, KA4€CTBO
WX BBINOJHEHUS OLIEHEHO BBICOKO.
= «XOopomo» - TEOPETHUECKOE CONEplKaHHEe Kypca OCBOEHO IOJNHOCTBIO, 0e3 mpobenos,
HEKOTOpble YMEHMs C(OpPMHPOBAaHBI HENOCTATOYHO, BCE NPEAYCMOTPEHHbIE NPOrpaMMol yueOHbIe
3a/laHMsI BBITIOJTHEHBI, HEKOTOPBIC BUJIbI 3aJaHUH BBITIOJIHEHBI C OIIUOKAMH.

24




—  «YIOBJIETBOPHUTENBHO» - TEOPETUYECKOE COAepiKaHHEe Kypca OCBOGHO UACTHYHO, HO
npobenbl He HOCSAT CYIIeCTBEHHOTO XapakTepa, HeoOXoauMble yMeHHs paboTbl € OCBOCHHBIM
MaTepHajoOM B OCHOBHOM C()OPMHpPOBaHBI, OOJBUIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOi OOyUYeHHs
yueOHBIX 33JJaHUH BBITOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3aJaHHH COAEPIKaT OIIHOKH.

—  «HeynoBierBopurenbHOY - TEOPETHUECKOE CONEPKaHNE Kypca HE OCBOSHO, HEOOXOIUMBbIe
yMeHHUs1 He ¢(OPMHUPOBAHBI, BBITTOJHEHHbIE yIeOHbIC 3aJaHUs COMEPKAT IPyObIe OLUTHOKH.
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IIpunoxenue 1

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

Pasnen/trema

HpI/IMeHﬂeMbIe AKTUBHBIC U

HHTCPAKTUBHBIC METOAbI

Kparkas xapakrepucTuka

Tema 1.3 Ctpoenue u
(YHKIMU KIETKH

I'pynnossle auckyccuu

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

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

Tpenunr

BrimonneHnue ynpakHEHHWH MO U3YYEHUK) CBOMX
JOMHUHAHTHBIX U PELIECCUBHBIX PU3HAKOB

5BOJIFOLIUH

Tema 1.12 Yuenue o I'pynnossie auckyccuu 1 3Tam: onpeneneHue MOCIEACTBUM 3arpsi3HEHUN

ouocdepe. OKpYIKaromen cpensl noJ BIIMSTHAEM

DKoJIoruyecKue NEeATEeIbHOCTH Y€JIOBEKA.

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

Tema 2.2 I'pynnossle auckyccun Kaknast rpynmna o0y4aromuxcst JOJDKHA PEIIUTh

Ilepunonnuecknii 3aK0H ¥
MEePUOINYIECKasi CUCTEMY
J. . Menneneesa.
Ctpoenue atoma

onHy npodJeMy, OCHOBBIBAsICh HA 3HAHUHU
TEOPETUYECKOI0 MaTepuaia U NpeanooKeHUN,
BBIIBUTAEMBIX YICHAMU TPYIIILL

- 3aKOH PaANOAaKTUBHOIO pacnaja.

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

Tema Ne 2.3.
CtpoeHue BelecTsa.
XHUMHUYECKAS CBSI3b.

AHaIIU3 KOHKPETHOM
CUTyaluu

OO0cyxneHne BOMPOCOB:

— 3aBHCHUMOCTb CBOICTB BEILECTB OT THUIIA
XUMUYECKOU CBS3U

—  ANOTpOMNHBbIE MOAU(HUKALINY yIIepoaa

— AsorponHble Monudukanmu pocdopa

Tema 3.2.
Yrnesoaopoasl U UX
MIPUPOJIHbIE HCTOUHUKH

I'pynmnossle auckyccuu

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

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

Tema Ne 3.3
Kucnoponcoaepxaiue
OpTraHUYECKHE

BCLICCTBA

I'pynnossle auckyccuu

OO6cy:xneHne BOmpoca:
IIpumenenune cnupTOB B HAPOIHOM XO3SIUCTBE.
IlocnencTBus ankoroausma
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NEPEYEHb MPAKTUUECKHX/JIABOPATOPHBIX 3AHATHI

IIpunoxenue 2

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

Pazgen 1. BUOJIOT'UA

1.2. OOMeH BelecTs U IMpaktuyeckass padora Nel. Pemenuwe 3amad mo | 2

IpeBpalleHye YHepriuu B peann3ay reHeTHUeCKOH HHPOPMALIUN B KJIETKE

KJIETKE

1.3 Crpoenue u QpyHKIIH Jlaboparophnas pabora Nel. CpaBHeHHe cTpoeHus | 2

KJIETKU KJIETOK PACTEHUHN M JKUBOTHBIX

1.5 Onrorenes IIpaktuueckast pabora Ne2. BeuiBnenue |2
OMMCaHWE TPU3HAKOB CXOJCTBA  3apojbllei
4yeloBeKa U JIPYyrUX  [O3BOHOYHBIX  Kak
JIOKa3aTeJIbCTBA HBOJIIOLIMOHHOTO POJICTBA

1.6 3axoHOMEpPHOCTH JlaboparopHas pabora Ne2. Pemenue | 2

HacJeJJOBaHUs IPU3HAKOB reHeTUYEeCKHUX 3a/1a4

1.7 3axoHOMEPHOCTH JlaboparopHas pabora Ne3. Uzyuenue | 2

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

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

MaKpO3BOJIOLHS HampasJ€HUs dBOJIIOLIUU

Paznen 2. HEOPTAHUYECKASA XUMUS

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

3aKOHbI XUMHHU XUMHYECKIM (HOpMyJIaM U YPaBHEHUSIM

2.2 llepnopgnueckmii 3akoH | [Ipaktnueckass  pabora  Ne5.  Cocrasnenue | 2

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

JA . Menneneesa. dbopMysl  aTOMOB  XUMHUYECKHUX  3JIEMEHTOB.

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

2.4 Bopna. PacTBOpHI. JlaboparopHasi pabora Ne4 Peakumu HWOHHOTO | 2

DNEeKTPOJUTHYECKAs] oOMmeHa. Hcneitanue pPacTBOPOB conen

JUCCOLIMALIS. VUHANKATOpaMHU

2.5 Knaccuduxanus JlaboparopHas pabota Ne5 KauecTBeHHbIE | 2

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

COCAMHEHUI U UX CBOWCTBA | KapOOHAT- AHHMOHBI
IMpaktuyeckass pabora Ne6. Pacuer ckopocreii | 2

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

Paznen 3 OPTAHUYECKASA XUMHUSA

3.4 Azotconpep:xkainue Jlaboparopuass pabora Ne6. KauecTBeHHbIe | 2

OpPTaHUYECKHE COENUHEHHS. | peakuuu OEJIKOB.

ITonumeper.

HUTOI'O 24
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OBPA3OBATEJIGHBII MAPIIPYT

IIpunoxenue 3

Kontponupyemsble
Kontpone KonTponupyemsble
Hast TouKa pasnensl (Tembr) pesyLTATHI OueHouHble cpeacTBa
yueOHOHN TUCIMITIIHBI
Nel Pazpen L JIP5, JIPY, JIP14, KonrpoabHas | 1. TecroBble 3ananus
buosaorus MP4, MP5, paGora Nel 2. PacdeTHnie 3aga4mn
1IP1, I1P2, IIP3,
1IP4, IIP5
Ne2 Paspen 2. JIPs5, JIPY, JIP14, KonrpoabHas | 1. PacuerHsle 3ana4un
OGwas u MP4, MP5, 11P6, paGora Ne2 | 2. TecroBble 3amaHust
HEOpPraHu4YecKas 11P7, ITP8, 11P9,
XUMUSI 1IP10, IIP11
Ne3 Paspen 3. JIPs5, JIPY, /IP14, KonrpoabHas | 1. PacuerHsle 3anaqun
Opranuueckas MP4, MP5, 11P6, padora Ne3 | 2. TecToBble 3aanus
XHMHS 1IP7, I1PS,
1IPY, 11P10, IIP11
N4 Jonyck Moprdonno | 1. ITpakTudeckue paboOThI
3aueTy 2. JIabopatopHbIe padoThI
3. Tectbl
4. KoHTposbHbIE pabOThI
Mpomexy | TuddepeHunpoBaHHbIN Hrorosas 1. Teoperudeckue
TOYHAS 3a4er KOHTPOJIbHASL | BOMPOCHI MO COAEPIKAHUIO
arrecTan padora Kypca
us 2. Tunosele 3aAaHUs
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Ne
n/n

1

2

3

Pazgen paboueri
NporpavMvib|

3.2
YuyebHo-
METOAMNYECKOE U
WHhopMaLIMIOHHOe
obecreyeHne
peanm3aLmm
MporpaMvib|
3 YCJ/10B/A
PEJTIN3AONN
YUEBHOW
JVCONMIVHB

3 YC/I0BUS
PEA/IIBAVIN
YUEBHOW
IVCUMTIHB

NNCT PETUCTPALUNN MBMEHEHWIN N AOMNONTHEHWUW

KpaTkoe cofiepKaHiie 13MEHEHWSY 0NOHEHA

Pabo4asi mporpamma y4e6Hoi AMCUMIMHBI «ECTECTBO3HAHME»
aKTyavsMpoBaHa. B pabouylto  mporpavmy  BHeCeHbl
CrefyroLLme V3MEHEHS:

B cBS3M C 0OHOB/EHMEM MMATOPMbl  3MIEKTPOHHOM
OMONMOTEYHOM CcUCTEMbI “3HaHUYM” B TeKcT pasgena 3.2
Paboueli nporpamMMbl  BK/O4YEHbI  OOHOB/IEHHbIE  PEXMBI
[JocTyna Ha MHhOPMaLIOHHbIE MCTOUHWKU.

B cBMM C OGHOBMEHWEM  MaTepuasibHO-TEXHUYECKOTO
obecrieyeHusi n.  MaTepuasibHO-TEXHWUYECKOE — 0becrneyeHne
UUTaTL B HOBOW pefaKLMK:

KabuHeT EcTecTBEeHHOHAYYHbIX AHCLHH/IHH

YuebHasA ayauTopus 419 NPoBefeHNS YHEOHbIX, MPaKTUHECKUX
1 NabopaTopHbIX 3aHATUIA, A1 rPYNMNOBbIX U MHAVBULYa/TbHbIX
KOHCY/bTaLWiA, /1 TEKYLLIEr0 KOHTPOMS W MPOMEXYTOUHOM
arrecraLym.

Pabouee MecTO nperiogaBatens: MepcoHasIbHbIA  KOMILHOTEP,
pabouve MecTa OOydaroLyIXcs, [OocKa Yy4ebHas, yuebHas
Mebesb

JlabopaTtopus Xvmmu

YuebHasA ayauTopus A4/19 NPOBefeHNS YHEOHBIX, MPaKTUHECKUX
1 N1abopaTopHbIX 3aHATUIA, 41151 FPYNMOBbIX Y MHAVBALYANbHbIX
KOHCY/bTaUMiA, /1 TEKYLLEro KOHTPOS U MPOMEXYTOUHO
arrecraLym.

Paboyee MecTO nperofaBaTenst: MePCoOHasbHbIA  KOMIMBHOTED,
pabouve MecTa ObydaroLyIXCs, [OcKa Yy4ebHas, yuebHas
Mebesb;

MakeT [eMOHCTPALMOHHLIA  "'VeHTpudyra», TemaTuyeckue
niaKarbl M Tabmup;

BeCbl TeXHMYECKVE C pa3HOBECaMU;

Becb! 31eKTPOHHbIE YYebHbIe [0 2 KT;

Becbl KBagpaTHbLE;

SKCUKATOpbI;

CyLLMNKN HaCTeHHbEE;

KpbillKa C BbITSDKKON (1151 BNTsDKHOMO LuiKacha Ne01380750),
(200*660*3500 Mwm;

Turnn apchopoBble H3KME NE3;

LLikachb! 4151 nocyabl v 060pYL0BaHIS;

LLkach 41 XpaHeHst XMMNHECKMX peakTiBoB, (450*900*2100
MM.);

LLIKathb! CyLLMbHBIE;

LLynup! TUre/bHbE;

LLIKach BbITSPKHON C MOIKON;

HazcTaska 151 CToNa;

BuckosnmveTpbi BIDK;

Crprosku CJ1-2

B B3 C OGHOB/MEHVEM  MaTepUasibHO-TEXHUYECKOTO
obecrieyeHusi n. lMporpamvHoe obecriedeHVe W HTepHET-
PeCYpCbl YATaTb B HOBOIA PedaKLMN:

KabuHeT EcTecTBEHHOHAYYHbIX AHCLHH/THH

MS Windows (nognvcka Imagine Premium) porosop [-1227
0T 08.10.2018, cpok aeiicTBms:11.10.2021

MS Office Ne135 ot 17.09.2007, CpoK AeicTB/S: 6ECCPOYHO
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[laa,
Ne npoToKona
3acefaHuA MK

11.09.2019 r.
MpoTokon Ne 1

16.09.2020T.
MpoTtokon Ne 1

16.09.2020T.
MpoTtokon Ne 1

Mognuck
npesceaaTens
MK



3 YC/I0B/A
PEA/IVIBALIAA
YYEBHOW
OVCLMINHBI

7 Zip cBoboaHo pacnpocTpaHsiemoe (https:/Amaw.7-zip.org/),

CPOK JelicTBUS: 6ECCPOYHO

JlabopaTtopus Xvmmu

MS Windows (nognvcka Imagine Premium) porosop [O-1227

oT 08.10.2018, cpok aeiicTems:11.10.2021

MS Office Ne135 ot 17.09.2007, CpOK AeiicTBIS: 6ECCPOYHO

7 Zip cBobogHo pacnpoctpaHsiemoe (https:/Amww.7-zip.org/),

CPOK JelicTBUS: 6ECCPOYHO

B cBSI311 C 3aK/MOHEHNEM KOHTPAKTOB CO CTOPOHHMMN 16.09.2020r.
AMIEKTPOHHBIM GUGNMOTEYHBIMI cCTEMaMK ““HOpaiiT” lMpoTtokon Ne 1
(KoHTpakT Ne K-55-20 ot 25.08.2020 r. OO0 «3reKTpoHHOe

130aTesbCTBO HOPAWT», 01.09.2020 r. no 31.08.2021 r.), n

VHchopmaLioHHoe 0becrieyeHrie 06yUeHWsT YMTaTb B HOBOW

pefaKLA:
OCHOBHbIe UCTOYHWKMU:

1 Buonorus [SneKTpoHHbIA pecypc]: yHe6HUK U MPaKTUKyM
[N cpeaHero npodeccroHaribHoro obpasosaHvs / B. H.
ApbirvH [Map.] ; nog peaakuyein B. H. ApbirHa. — 2-e w3,
— Mockea : 3patensctso KOpait, 2019. — 378 ¢. —
(MpodheccroHanbHoe obpasoBaHme). — ISBN 978-5-534-
09603-3. — TeKCT : aMeKTPOoHHbIA // SBC FOpaiT [caitT]. —
URL: https://urait.ru/bcode/433339

2. KammHckuid, B. A OpraHndeckast Xumins B 2 4. YacTb 1
[SnekTpoHHbIN pecypc]: yuebHuK ans CIMO/ B.A. KaMyHCKuiA -
2-e v3p,, vucrp. ngon. - Mocksa: M3natenscteo HOpaiit, 2018.
- 287 c. - Pexxm poctyna:
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
421069%#page/1 - 3arn. ¢ sKpaHa.

3. Cyopos, A B. O6LLasi U HeopraHN4ecKas XVMmsi B2 T.
Tom 1 [3neKTpoHHb I pecypc]: y4ebHuK ana CIMO/ AB.
CyBopoB, A.Bb. Hikonbckuii - 6- 13a,, ucnp. naon. - Mocksa:
VpatenscTBo FOpaiT, 2018. - 343 ¢. - Pexxum goctyna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-
2-t-tom-1-430968 - 3arn. ¢ 3kpaHa.

4. CysopoB, A B. O6LLas 1 HEOPraHNYECKast XUMNS B 2 T.
Tom 2. [AneKTpoHHbI pecypc]: y4ebHuK gnist CMO / AB.
CyBopoB, A.Bb. Hikonbckuii - 6- 13a,, vucrp. naon. - Mocksa:
VizpatensctBo FOpaiT, 2018. - 315 ¢. - Pexxvum goctyna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-
2-t-tom-2-421330#page/1 - 3arn. ¢ aKpaHa.

[OHONMHUTENIbHBIE UCTOUHUKN:

1 Bwibrayk, O. A Buonorusi [SneKTpoHHbIi pecypc]:
y4ebHo-MeToAMYeckoe rnocobme / O. A Bunbrayk ; MICTY. -
MarnuToropck : MIFTY, 2018. - 1 a7eKTpoH. onT. guck (CD-
R). - Pexum goctyna:

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

2. KavmnHckuid, B. A OpraHnyeckast XMMyst: TeCTOBble
3a0aH1s, 33341, BOMpock! [SNeKTPoHHbIA pecypc]: yue6Hoe
noco6ve anist CrNoO/ B.A. KaMyHCKWiA- 2-e n3a,, vuenp. v aon. -
Mocksa: MzpatenbctBo HOpaidT, 2018. - 28 c. - Pexum
poctyna: https:/urait.ru/viewer/organicheskaya-himiya-
testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arn. ¢
3KpaHa.

3. 3asay, P. I". Brionorvst ans Konnemueii.
O6LLe0bpazoBaTe/bHast MogroToBKa [TekcT]: y4ebHoe rnocobre
ansa Cro/ P.Ir. 3asu, B.3. bBytBuiosckuii. - PocToB-Ha-[loHY :
deHmke, 2017. - 317 ¢. :wn, cx. - (CpeaHee
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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
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