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1 OBIIASI XAPAKTEPUCTHUKA PABOYEl NPOIPAMMbBI  YYEBHOWM
JACIHATITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamMma  y4eOHOM  mucuMIUIMHBI  «ECTECTBO3HAaHWE»  SBIACTCA  YaCThIO
obpaszoBarensHOi mporpammbl CIIO — mporpaMMbl MOATOTOBKH CIEIUAIMCTOB CPEIHErO 3BEHA IO
CNEIHUATBHOCTH  CpPEeaHEero  MPO(EeCCHOHAIBHOIO  O0pa3oBaHUS  TEXHOJOTMYECKOTONPOHIISL
npodeccnoHaTbHOTO 00pa30BaHUs

Pabouast mporpaMma cocTtaBiieHa JJIsl OYHON (POPMBI O0YUCHHUSL.

1.2 MecTto AMCHMILIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH CHENMAJHMCTOB CpeAHero
3BeHa

Vuebnas aucuuiuinHa «EcTecTBO3HaHME» OTHOCHTCA K  00IIeoOpa3oBaTEIbHOMY — LIUKITY
IPOrpaMMbl TTOATOTOBKH CIIEIUAIMCTOB CPEAHEr0 3BEHA M OTHOCUTCA K mpeameTrHoil obmactu @I'OC
cpeaHero obiero oopazoBanus «EcTeCTBEHHbIE HAYKN».

YpoBeHb 0CBOCHHUS Y4€OHON TUCHUIUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus
0a30BbI.

Pabouas mporpamma y4yeOHOW AucuMIUIMHBI «ECTECTBO3HAHHME» HWMEET MEXKIIPEIMETHYIO CBS3b C
0011eo0pa3oBaTesbHBIMU y4eOHBIMU AucHUIUInHAMY Pu3nka, ActpoHoMus, MaTemMaTuka.

3HaHUS U YMEHUS, TIOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTenbHON ydeOHOU
aucuuIuiiHbel  «EcTecTBO3HaHME», YIIIYOJSIOTCS M PACHIMPSIOTCS B Ipolecce M3Y4YeHUs Y4eOHBIX
JUCHUIUIMH TpOrpamMMbl IOJTOTOBKM CIIELUAIMCTOB CPEJHEr0 3B€HAa €CTECTBEHHOHAyYHOI'O H
o01enpodeCCHOHAIBHOTO IIUKJIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIIJIMHBI:
OcBocHHE coJiep)KaHUS Y4eOHOW IUCHHUIUIMHBI «EcTecTBO3HaHWE» 00ECIeUnBaCT JIOCTIKCHUE
00yUaloIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHBIE Pe3yabTAThI

C(l)OpMI/IpOBaHHOCTL OCHOB CaMOpPa3BUTUA U CAMOBOCIIUTAaHUA B COOTBETCTBUHU C OGHIG‘-IGJIOBG‘-IGCKI/IMI/I
JIPS [EHHOCTSIMU | HjeallaMi IPaKIaHCKOTO 00IIEeCTBA; TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETTHHOM,
TBOPYECKON M OTBETCTBEHHOMU JIESITEIbHOCTH;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, HA MTPOTSHKCHUN BCEH
JIP9 JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCTICIITHOM
npohecCHOHANBHON 1 OOIIIECTBEHHON NI TENLHOCTH;

C(l)OpMI/IpOBaHHOCTL 9KOJIOTUYECCKOI'O MBIIIIJICHUS, IIOHMMaHHWA BIUSAHHUSA COLIMAJIbBHO-OKOHOMHWYCCKHUX
JIP14 | mporieccoB Ha COCTOSTHUE MPUPOTHOMN U COIUATBHON CPeIbl; IPHOOPETEHHE OTIBITA IKOJIOTO-
HaIpaBJICHHOU JESATENbHOCTH;

MeTaHpeI[MeTHBIe PE3YyIbTATHI

TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHON  WH(MOPMaIlMOHHO-TIO3HABATEIHHOM
JESITCIIbHOCTH, BJIAJICHHE HABBIKAMH ITOJYYCHHS HEOOXOJMMON WH(OpPMAIUU U3 CloBapeit
MP4 | pa3HBIX THWIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(MOpMAIUH,
KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHIO, TIOTYyYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHHKOB;

YMEHHE HCIOJB30BaTh CPeACTBA WH()OPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B pernieHnr KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33/1a4 C
coOmoieHneM  TpeOOBaHWM  DPrOHOMHUKHM,  TEXHUKH  O€30MaCHOCTH,  THTHEHHI,
pecypcocOepexeH s, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH;

MP5

IIpenMeTHBIE pe3yabTATHI

c(OPMHPOBAHHOCT MPEJACTABICHUNA O PO U MecTe OHMOJIOTMM B COBPEMEHHOW HayyHOH
[IP1 | kapTUHE MHpa; TOHUMaHUE POJIU OMOJOTHU B OPMUPOBAHUU KPYro3opa U pyHKIIMOHAIbHON
IPaMOTHOCTH Y€JIOBEKA JUJIsl pELIEHHs] PAKTUYECKUX 3a/1ay;
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I1P2

BIIaJICHUE OCHOBOIIOJIATAIOIIMMU IOHATUSAMU M IIPEACTaBICHUSMHU O KUBOW IIpHUpOJE, €€
YPOBHEBOH OpraHu3ald M 3BOJIIOLUHM; YBEPEHHOE I0JIb30BaHHE OHOJOrMYECKOH
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P3

BJIaACHUC OCHOBHBIMU MCTOAAMH HAYYHOI'O ITO3HAHHA, UCIIOJIb3YCMbIMU IIPH OMOJIOTMYCCKUX
HCCICOOBAaHUAX MXUBBIX O0OBEKTOB U DJKOCHCTEM: OIMMCAHUE, H3MCPCHUEC, IIPOBCACHUC
Ha6JHOI[eHI/H>'I; BBISIBJICHUC M OLICHKA aHTPONOI'CHHBIX W3MCHCHUI B IIprUpoac,

[1P4

c(OpPMUPOBAHHOCTh YMEHHH OOBSCHATH pE3yJabTaThl OWOJIOTMYECKUX HKCIEPUMEHTOB,
pemarthb IeMeHTapHble OMOJIOTHYECKUE 33/1a4H;

I1P5

c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH MO OTHOLIEHUIO K OMOJIOrHYecKor nH(opMaluu,
MOJTy4aeMO U3 Pa3HBIX MCTOYHHKOB, K TII00QIBHBIM IKOJIOTHYECKUM MpoOIeMaM U MyTsIM
UX pEIICHHUS.

I1P6

c(OpMUPOBAHHOCTh MPEACTABICHUI O MECTe XMMHHM B COBPEMEHHOW HAay4HOH KapTUHE
MHUpa; TOHMMaHUE pPOJIM XUMUH B (HOPMHPOBAHUU Kpyro3opa M (HYHKIHOHAIHHOU
TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHHS] TPAKTUYECKUX 3a]1a4;

I1P7

BJIQJICHUE OCHOBOIIOJAralOIIMMH XUMHYECKUMHU MOHATUSMH, TEOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

[1P8

BJIAJICHUE OCHOBHBIMHM METOJaMH HAY4YHOIO II03HAHMs, HWCHOJIb3YEMBIMH B XUMMHU:
HaOJroIeHne, OINMCaHHWe, W3MEPEHHE, HSKCIEPUMEHT; yMeHHe o0pabaTeiBaTh, OOBSICHSTH
pe3yibTaThl IPOBEIACHHBIX ONBITOB U JeNaThb BBIBOJbI; TOTOBHOCTbH M CIIOCOOHOCTb
IPUMEHSTh METO/bl IO3HAHUS IPU PEILICHUH NPAKTUYECKUX 3a/1ay;

I1P9

Cq)OpMHPOBaHHOCTB YMCHUA OaBaTb KOJWYCCTBCHHBIC OLICHKKW W IMPOBOJUTH PACUCTBHI 110
XUMHNYCCKUM (1)OpMy.]'IaM " YPABHCHUSM;,

I1P10

BJIAACHUC IMPaBUJIaMU TCXHUKH 0e30macHOCTH IIPpU UCITOJIb30BAHWH XUMHWYCCKUX BCUICCTB,

I1P11

c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3MIMHM MO OTHOLIEHUIO K XMMHYECKOH uHbopMaiuw,
MOJIy4aeMOM 13 pa3HbIX HCTOYHUKOB;




2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILIUHBI

2.1 Temaruuyeckuii JIax

Y4yeOHast Harpy3ka
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JIPS, JIPY, JIP14;
MP4, MP5;
Pa3nen 1 buosiorus 34 22 6 6 11P1, 1P, I1P3,
11P4, I1P5
Brenenue 5 9 JIP5, MP4,
Tema 1.1 Xumuueckast opranuzanus KJIETKU IIP1, ITP2, IIP3
Tema 1.2 OOMeH BeleCTB U peBpalleHue 3 1 9 JIP5, MP4, IIP1,
SHEPTUU B KJIETKE 1IP2, 1IP3, IIP4,
JIPS5, JIP9, MP4,
Tema 1.3 CtpoeHue u GyHKIIMHN KIETKH 3 1 2 MPS, IIP1, IIP2,
1IP3, 11P4
Tema 1.4 ®opmbl pa3MHOKEHUSI OPTAHU3MOB. 2 9 JIPS, JIP9, MP4,
JleneHue KIeToK 1IP1, ITP2, 1IP3
JIPS5, JIP9, MP4,
Tema 1.5 OnTorenes 4 2 2 MP5, IIP1, IIP2,
1IP3
JIPS5, JIP9, MP4
Tema 1.6 3aKkOHOMEPHOCTH HACII€I0BaH ’ ’ ’
© 3axonomepHOC CICHOBARIT 4 2 2 | IIP1, IIP2, IIP3,
IIPU3HAKOB 11P4
JIP5, JIP9, MP4,
Tewma 1.7 3aKOHOMEPHOCTH U3MEHUYNBOCTH 3 1 2 MPS, I1P1, I1IP2,
1IP3, I1P4
Tema 1.8 OCHOBBI ceNeKIIUU PACTEHUI, 1 1 JIPS, JIP9, MP4,
KUBOTHBIX 1 MUKPOOPTaHU3MOB IIP1, IIP2, TIP3
JIPS, JIP9, MP4,
Tema 1.9 T . i ’
ema 1.9 Teopus sBomtonmu. JIBmxytme 5 9 MP5, [IP1. iP5,
CHWJIBI ¥ IPUYHHBI 3BOJIOIIUU 1IP3. IIP4
JIPS, JIP9, MP4,
Tema 1.10 Muxk ’ ’ ’
ema 1.10 POABOITIOIHS U 4 9 9 MP5, [IP1. iP5,
MaKpO3BOIIOLIUS. 1IP3. IIP4
Tema 1.11TIpoucxoxaeHue yeaoBeKa. JIPS, JIP9, MP4,
qe POMCXOICICHIE HEMOBEKA 2 2 MPS, ITP1, IIP2,
€JI0BEYECKHE PACHI. 11P3, I1P4
JIPS5, JIPY, JIP14,
Tema 1.12 Yuenue o 6uocdepe 1 1 MP4, MPS,
Okonornyeckue GakTopsl IIP1, ITP2, IIP3,
11P4, IIP5
JIPS5, JIPY, JIP14,
MP4, MP5,
Tema 1.13 DKosIOrH4ecKre CUCTEMBI 1 1 1Pl 1IP2. TIP3,
IIP4, IIP5
JIPS, JIPY, JIP14,
MP4, MP5;
Tewma 1.14 buocdepa u uenosek. buonuka 2 2 7IP1 TIP2. TIP3,
1IP4, I[IP5




Pa3znes 2 O0mas u HeopraHuveckKas

JIP5, JIPY, JIP14,
MP4,MP5,  IIP6,

XHMHS 40 30 6 4 \mp7,  mesmp,

IIP10, ITP11

JIPS, JIP9,MP35,
Bsenenue 1 1 1IP9

JIP5, JIP9, MP4,
Tema 2.1 OCHOBHBIE OHATHS U 3aKOHBI 5 3 5 MP3. TIP6, 11P7,
XUMHIH 1IP8,1IPY, IIP11
Tema 2.2. [lepuoandeckuii 3aK0H U jjg; 54 AJ/]I;; ?_ g ZI; ]6 4,
nepuoanueckas cucrema J[.M.Menneneena. 4 2 2 HP8,’ HP9,’ P10,
Ctpoenue aToma IIP11

JIP5, JIP9, JIP14,
Tema 2.3.CtpoeHue BemiecTBa. XuMU4eCKas 5 2 MP4,MP5,  IIP6,
CBA3b. 11P7, IIPS,IIPY,

1IP10, IIP11

JIPS, JIP14, MP4,
Tema 2.4Bona. PacTBopsil. 6 6 MP3. 15, I1P7
DNEeKTPOIUTUYECKAS AUCCOLUALIS IIP8.IIP10, [TP11

JIPY, JIP14, MP4,
Tema 2.5 K{IaCCI/I(I)I/IKa:LII/I}I HEOPraHUYECKUX 8 6 2 MP3. 11P6. IIPS,
COEIMHEHM U UX CBOMCTBA 11P9, IIP10

JIPS, JIP9, MP4,
Tema 2.6 XuMuveckne peakuuu 8 4 2 2 MPS, IIP6, I1PS,

1IPY, IIP10

JIPS5, JIP9, MP4,
Tema 2.7MeTaiiibl 1 HEMETAIUTBI 6 6 %ﬁg’ 1re, I1IF7,

1IPY, IIP10, IIP11

JIP5, JIPY9, JIP14,

MP4,
Paszpnen 3 Opranuyveckasi XuMus 38 36 2 MP5, IIP6, IIP7,

1IPS,

1IPY, I1P10, I1P11
Tema 3.1 OcHOBHBIE IOHATHS OPraHUYECKON JIPS, JIP9, JIP14,
XHMHAH H T€OPHs CTPOCHHA OPraHMECKAX 4 4 %g;MPjnp(ngg
COCANHCHU N IIP10, ITP11

JIP5, JIP9, JIP14,
Tewma 3.2 YrneBogopoasl U UX MPUPOIHBIE 14 14 MP4,1IP6,  IIP7,
HCTOYHHUKHU IIP8,ITP9,  IIPI0,

1IP11

JIP5, JIP9, JIPl4,
Tewma 3.3 Kucnopopconepxariue 10 10 MP4,MP5,  IIP7,
OpraHMYeCKHe BEIIeCTBa 1IPS,11P9,  IIP10),

1IP1]

JIPS5, JIP9, JIP14,
Tema 3.4 AzoTconepraniye OpraHu4ecKue 10 8 2 MP4,MP5,  IIP6,
coequHenus. [lonumepsr. IIP7, IIP8,I1P9,

1IP10, IIP11
Bcero 112 88 12 12




2.2 Conepxanue y4eOHOMH TUCHUTLIAHBI

BBEJEHUE

BxomHol KOHTpOJb. MHCTPYKTHBHBINH 0030p conepaHHs Y4eOHOH MMCIUIUIMHBI U 3HAKOMCTBO
06yan0H1chs1 C OCHOBHBIMHU YCJIOBUSIMU U Tpe6OBaHI/I$IMI/I K OCBOCHHIO ITPOrpaMMBIL.

Buabl yueOHo# 1eATeJIbHOCTH

YMeHnue nmocTaHoBKH ueneﬁ ACATCIIBHOCTHU, IIJIAHWUPOBAHUSA coOcTBEHHOH JACATCIIBHOCTU JIsA
JOCTH)KCHUSI TIOCTaBJICHHBIX IIeJIel, TNPEIBUIACHUS BO3MOXKHBIX pE3YyJbTaTOB JTUX JEHCTBUH,
OopraHu3alnvv CaMOKOHTPOJIA U OUCHKHU IMMOJIYYCHHBIX PE3YJIbTATOB.

O3HakoMmJIeHHE C OHMOJIOTMYECKMMH CHUCTEMaMH pa3HOTO YPOBHS: KJIETKOH, OpraHH3MOM,
MOMYJISIIIUEH, PKOCHCTeMOH, Ouocdepoii. OnpeneneHue poau Onosioruud B GOPMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA M MPAKTHYECKOW JesATeNIbHOCTH Joaei. OOydeHne COOII0ICHHIO
MPaBWI TIOBEJEHUSI B TPUPOJIE, OCPEKHOMY OTHOIICHHIO K OHOJIOTHYECKHM OOBEKTaM (pacTEHUSM H
KHUBOTHBIM, H UX COOOIIIECTBAM) U UX OXPAaHE.

Paznen 1 BUOJIOI'UA

Tema 1.1 Xumnueckasi Opranu3anusi KJIeTKH

Conep:xanue y4eOHOro martepuaja no teme: Pasputue 3HaHui o kierke. Knerounas teopus.
Ponp kierodyHoll TeopuM B CTAaHOBJIEHMM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI MHpA.
XUMHUYECKUH COCTaB KJIETKH. POJb HEOPraHMYEeCKHX UM OPraHMYECKUX BEIIECTB B KJIETKE M OpPraHU3Me
YyeJIoBeKa.

Buabl yueOHoii 1eATEIbHOCTH

YMeHHE TPOBOJWTH CPAaBHCHHE XHUMHUYECKOW OpraHU3allMM J>KUBBIX M HEXKHBBIX OOBEKTOB.
[Tonydyenue npeacTaBieHus: O PO OPrAaHUYECKUX U HEOPTaHUYECKUX BEILIECTB B KJIETKE.

Tema 1.2. OOMeH BeliecTB U NpeBpallleHNe JHEPTHHN B KJIeTKe

Copep:xanue yueOHOro matepuasia no reme: OOMeH BEIIECTB U NPEBpAILLIEHHE YHEPTUU B KIIETKE:
IJIACTUYECKUHN U SHEPTeTUYECKUil OOMEH.

Crpoenne u pynxmun xpomocom. JIHK — HocuTens HacneacTBeHHOU nHpopMmanuu. Permkanus
JHK. I'en. I'enernuecknii kon. buocunres Oemnka.

Buabl yueOHoil 1eATEIbHOCTH

YMeHue CTpOUTh CXEMbl DJHepreTuuyeckoro obmeHa u OuocuHTe3a Oenka. Ilomyuenue
MPEJCTaBICHUS O IPOCTPAHCTBEHHOU CTpyKType 6enka, mosiekyn JJHK n PHK.

Tema 1.3 CTpoenne 1 pyHKIHH KJIETKH
Conep:xxanue yueOHOro marepuaja no reme: I[IpokapuoTudyeckrue U 3yKapuOTUYECKHUE KIETKH.
Opranouss! kiieTku. Bupycol kak HeklieTouHblie (opMbl. bopsba ¢ BUpycHbIME 32a001€BaHUSIMH.
Buab1 yueOHoii 1eATeIbHOCTH
N3ydenne cTpoeHus KIETOK DYKapuoOT, CTPOSHUSI 1 MHOT000pa3usl KJIETOK PACTCHHUM U )KUBOTHBIX C
MIOMOIIBI0 MHUKpompenapaTtoB. HaOmrogeHne KIETOK pacTeHWd W KUBOTHBIX TOJ MHKPOCKOIIOM Ha
TOTOBBIX MHMKpOIIpenapaTax, ux omnucanue. l[IpuroroBieHne U oOmucaHUE MHUKPOMPENAPATOB KIETOK
pactenuii. CpaBHEHHE CTPOCHUS KJIETOK PACTCHUH M )KUBOTHBIX 10 TOTOBBIM MUKPOIIpENapaTam.

Tema 1.4 ®@opMbl pa3MHOKeHHUS OPraHU3MOB. /lejieHue KJIeTOK
Conep:xanue yuyeOHOro martepuaja mo teme: OpraHusm — eauHoe Ienoe. MHorooOpasue
opranu3moB. Pa3mMHOXXeHHME — BakHelllee CBOWCTBO JKHMBBIX opraHu3MoB. [lomoBoe u OGecmosoe
pasMHOXeHrne. Muto3. Meiio3. OOpa3oBaHue MMOJOBBIX KJIETOK U OIUIOIOTBOPEHUE.
Buabl yueOHO# 1eATeJIbHOCTH
OBnazneHne 3HaHUAMHU O Pa3MHOXKEHMM KaK O BaKHEWILIEM CBOWMCTBE >KMBBIX OPraHU3MOB. Y MEHUE
CaMOCTOSITENIbHO HaXOIUTh OTJIMYMS MHUTO3a OT MeWo03a, Ompenessisl SBONIOIUOHHYIO POJIb 3TUX BHJIOB
JeseHns KieTKd. O3HaKOMJIEHHE C KJIIETOYHOM TEOPUEN CTPOECHUS OPraHU3MOB. Y MEHHE CaMOCTOSITEIBHO



HCKAaTb OO0KAa3aTCJIbCTBA TOI'0, YTO KJICTKA — J3JICMCHTApPHAA KHBAsd CUCTEMAa U OCHOBHAA CTPYKTYPHO-
q)YHKHI/IOHaJ'II)HaH CANMHHUIA BCEX XKUBBIX OPraHUu3MOB.

Tema 1.5 OnTorenes

Conep:xanue y4yeOHOro MaTepuasa mno Teme: MuauBuayanbHOE pa3BUTHE OpraHU3Ma
(onrorenes3). [IpuumHBl HapymieHWN pPa3BUTHS OpPraHW3MOB. WHIMBHIyalbHOE pPa3BUTHE 4YEIOBEKa.
PenponyktuBHoe 310poBbe. 1locnencTBusl BAUMSHUS ajaKOroJisi, HHKOTHHA, HAPKOTUYECKUX BEILECTB Ha
pa3BUTHE 3apOJIbIIIA YETOBEKA.

Buabl yueOHoii 1eATeIbHOCTH
O3HakOMJICHHE C OCHOBHBIMU CTaJIMSIMH OHTOTE€HE3a Ha MPUMEPE PA3BUTHS TO3BOHOYHBIX KUBOTHBIX.
YMeHue xapakTepu30BaTh CTaIUU MTOCTIMOPHUOHAIBHOTO Pa3BUTHUS HA IPUMEPE YEIOBEKA.
O3HakoMJIEHUE € IPUYMHAMM HAPYIICHUH B Pa3BUTHH OPraHU3MOB.

Pa3BuTHe ymeHUsT TpaBWIBHO ()OPMUPOBATH JIOKA3aTENbHYIO 0a3y 3BOJIONHUOHHOTO Pa3BUTHUS
YKUBOTHOT'O MHUpa.

Tema 1.6 3akoHOMepHOCTH HAC/IEOBAHNS PU3HAKOB

Conep:xanue y4yeOHOro Marepuaja mnmo Teme: [eHeTHMKa — Hayka O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYUBOCTU OPraHu3MoB. I'. MeHienb — OCHOBOIOIOKHUK T€HETHKH.
['eneTnyeckass TEPMUHOJIOTHSI W CUMBOJMKA. 3aKOHBI TEHETHUKH, YycTaHOBJIeHHbIe [. Menuaenem.
MounorubpuaHoe ¥ AUTHOPUIHOE CKpelrBaHHe. XpPOMOCOMHAas TEOpUs  HACJIEJCTBEHHOCTH.
B3aumopeiictBue renoB. ['enetuka nosa. CuemieHHOe C MMOJI0M HacjaeAoBaHUE. 3HAYCHUE TeHETUKH ISt
CeJIeKIIMM U MeAUIUHbI. HaciencTBeHHble 00JIe3HH YellOBEKa, X MPUUMHBI U TPO(UIaKTHKA.

Buabl yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C 3aKOHOMEPHOCTSIMHU HACJIEICTBEHHOCTH M M3MEHYUBOCTH OPTaHU3MOB. M3yueHune
3aKOHOB TE€HETUKH, YCTaHOBJeHHbIe [. Mennenem. YMeHue pemaTb TEHETUYECKHE 3aJadd  Ha
MOHOTHOpPUAHOE U TUTHOPUIHOE CKPELIUBAHUE.

Tema 1.7 3akoHOMepHOCTH H3MEHYMBOCTH

Conep:xanue yueOHOro MaTepuaJia mno reMe: 3aKOHOMEPHOCTH M3MEeHYMBOCTH. HacneacTBenHas
WIM TEHOTHIHMYECKas WM3MEHYUBOCTh. MonudukanuoHHas, WJIM HEHACIEICTBEHHAs HW3MEHUYUBOCTD.
I'eneruka 4enoBeka. ['eHermka w wmeguuuHa. MarepuanbHble OCHOBBI  HACIEICTBEHHOCTH U
M3MEHYMBOCTH. [ €HeTHKa 1 3BONIOLUOHHAs Teopus. ['eHeTnka nomysmuii.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoOMIJICHHE C HACJICACTBEHHOH W HEHACIEJICTBCHHON W3MEHYUBOCTBIO M €€ OHOJIOTrHYecKOit
pOJBIO B A3BOJIIOLIMH KUBOro mupa. [lodydeHue mNpencTraBieHUs O CBA3M T€HETUKA W MEJIULIMHBI.
O3HakOMJIEHHE C HACTIEICTBEHHBIMH OOJIE3HSIMH YeJIOBEeKa, X MPUIMHAMHU U npodunakTukoi. Mzyuenue
BIIMSIHUSL QJIKOTOJIM3MA, HApKOMAaHWHW, KYpPEHHs Ha HACJIEICTBEHHOCTh Ha BHIEOMarepuaiie. AHamu3
(heHOTUITHYECKON M3MEHUMBOCTH. BBISBIEHHE MyTareHOB B OKpYKAlOIIEH cpelle M KOCBEHHAas OIeHKa
BO3MOJKHOT'O WX BJIUSIHUS HAa OPTaHU3M.

Tema 1.8 OcHOBBI cesleKIMsA PACTEHUH, )KHBOTHBIX 1 MUKPOOPIraHU3MOB

Coaepxxanue yuyeOHOro mMarepuaja mo teme: ['eHeTHKa — TeOpeTHUYECKass OCHOBA CEJEKIIHH.
OpoManiHuBaHHe >KUBOTHBIX M BBIpAIIMBAaHHME KYJIbTYPHBIX PACTEHUN — HaydajbHBIE ATAlbl CEJIEKIUH.
VYuenue H.W. BaBuioBa o ieHTpax MHOT0OOpasus U MPOUCXOKIACHUS KyJIbTYpHBIX pacTeHuil. OCHOBHbBIE
METOJIbl CeJIEKIIMM: THOpHUIM3alMs M UCKYCCTBEHHbIH OTOOp. OCHOBHBIE JIOCTHIKEHUS COBPEMEHHOM
CEJIEKIIMM KYJIBTYPHBIX DPACTEHUM, JOMAIIHUX >KMBOTHBIX M MHUKpPOOPraHM3MOB. buortexHomorus, ee
JOCTUKEHHS ¥ TIEPCIIEKTUBBI Pa3BUTHUSA. DTUUECKUE aCEKThl HEKOTOPBIX JOCTHKEHUI B OMOTEXHOIOTHH.
I'MO. KiionnpoBaHue >KUBOTHBIX (ITpOOJIeMbl KJIOHUPOBAHUS YEJIOBEKA).

Buabl yueOHoO# 1eATeIbHOCTH

[lonydyeHne mnpencTaBIeHUs O TEHETUKE KaK O TEOPETHMUECKONM OCHOBE CcelleKIMH. Pa3Butue
MeTanpeIMETHBIX YMEHUN B MPOIECCe HAXOKIECHUS Ha KapTe IIEHTPOB MHOT000pa3us U MPOUCXOKICHUS
KYyJIbTYPHBIX PacTeHHH M JIOMAIllHUX JKUBOTHBIX, OTKpbITBIX H. M. BaBunosbim. M3yueHue meTon0B



ruOpUIN3alMl U HMCKYCCTBEHHOTO OTOOpa. YMeHue pa3z0oupaTbcs B ITHYECKUX AacClEKTaX HEKOTOPBIX
JOCTH)KEHUM B OMOTEXHOJOIMM: KJIOHMPOBAHMHU XHBOTHBIX M IpoOJeMax KIOHUPOBaHMS YEIOBEKa.
O3HaKOMJIEHME C OCHOBHBIMM JOCTHXKEHHSIMH COBPEMEHHOM CEJIEKIIMM KYJIbTYPHBIX pacTEHUH,
JOMAILHUX KUBOTHBIX U MUKPOOPraHU3MOB.

Tema 1.9 Teopus 3Bo0nUNK. [IBUKYIIIME CHJIbI M IPUYUHBI IBOJTIOLHH

Conep:xanue y4eOHOro marepuaja mo Teme: [UMoTe3bl MpoOUCXOXAEeHUS Xu3HU. McTopus
ABOIONMOHHBIX uned. 3Hauenwe pador K.JIunues, ydenms XK.b.Jlamapka, 3BONIOIIMOHHON TEOpHUH
Y.dapBuna. Ponbp 5BOMIOINMOHHONW Teopud B (HOPMHPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa. J[BWXKylIMe CHUIbl M NPUYMHBI SBOJIOIHMH, MX BIMSHHE HA TeHO(OHH MOMYISIIIH.
Mmoroo0pa3ue Mupa Ha 3eMJjie U ero OpraHnu3ausl.

Buabl yueOHO# 1eATeJIbHOCTH
AHanu3 W OIEHKA pa3UYHBIX THUIOTE3 TPOUCXOXKICHUS >Ku3HU. l[lodmydeHwe mpeacraBieHus 00
YCIJIOKHEHUH KUBBIX OPraHU3MOB Ha 3€MJIE€ B MPOLECCE IBOIIOLUN. ¥ MEHHE SKCIIEPUMEHTAIBHBIM ITyTEM
BBISBJISTH aJalNTUBHBIE OCOOCHHOCTH OPraHU3MOB, MX OTHOCHTENBHBIA Xapakrep. (O3HAKOMIICHHE C
HEKOTOPBIMU TPEACTABUTEISIMU PEIKUX M HCYE3AIOIIMX BUIOB pPACTEHUN W KUBOTHBIX. [IpoBenenue
olmMcaHus ocobel ogHOro BUAa MO  MOP(MOJIOTHUECKOMY KPUTCPUIO TIPU  BBINOJHCHUU
nabopaTtopHOipadoTHl. BrisBlIeHHE YepT NMPUCTIOCOOIEHHOCTH OPTaHU3MOB K Pa3HbIM cpeflaM OOMTaHUS
(BOJHOI, HA3€MHO-BO3/1YIIHOM, IOYBEHHON).

Tema 1.10 Mukpo3BoJIIOLMS B MAKPOIBOIIOLHUSA

Coaep:xanue ydeOHOro marepuana mo teme: Mukpossomonus. llomynsanusa - cTpykTypHas
eIMHMIIa BHUJa, €AUHMLA HBoouuMU. Bupa, ero kpurepuu. BunooOpasoBanue. MaxposBostonusl.
buonornueckuii mporpecc, perpecc. HampaBnenuss »3BoIOIMM: HMIMOATANTalMH, apoMopQo3bl,
nereHepanus. JlokazaTesbCcTBa HBOIIOLHH.

Bupabl yueOHoil 1eATEIbHOCTH
O3HakOMJIEHHE C KOHILENUMEW BHJA, €€ KPUTEpUSIMH, MOAOOp MPUMEPOB TOTO, YTO MOMYISLUSI —
CTPYKTypHasi €IMHMIA BHJA W 3BOoItoMH. O3HAKOMIIEHHE C JBWXKYIIMMHCS CHUJIAMH 3BOJIOLUUHU €€
JI0Ka3aTeIbCTBAMU. Y CBOEHHE TOIO, YTO OCHOBHBIMHM HAIpPaBJIEHUSMHU 3BOJIOIMOHHOIO Iporpecca
SBJISIIOTCS] OMOJIOTMUECKUI Iporpecc u OUOJIOTHYECKUil perpecc.

Tema 1.11 IIpoucxo:xkaeHue yenoBeka. YesoBeyeckune pacol

Copep:xaHue y4eOHOro MaTepuasia mo TeMe: COBPEMEHHBICTHIIOTE3bI TPOUCXOXKICHHUS YETIOBEKA.
OBouoLusl MPUMaToOB. JloKa3aTenbCTBa POJICTBA YEJIOBEKA C MIIEKONHMTAIOUIMMM >KUBOTHBIMH. OTallbl
HBOJIIOINH YETIOBEKA.

Buabl yueOHoil 1eATEIbHOCTH

Anamms3 u OIICHKA Pa3JIMYHbIX THIIOTE3 O NPOUCXOXKICHUU YCIIOBCKA. Pazsutne YMCHHA CTPOUTH
JI0Ka3aTeNbHyIo 0a3y 10 CpaBHUTEIbHON XapaKTepUCTUKE YeIOBEKa U MPUMATOB, JOKa3bIBask UX POJICTBO.
BbsiBIIeHHE OTAroB HBOJIIOIMHU YeNIOBEKa. YMEHHE JI0Ka3bIBaTh PABEHCTBO YEJIOBEYECKHX pac Ha
OCHOBAaHMU MX POJICTBA U €IMHCTBA MPOUCXOXKICHUSA. Pa3BUTHE TOJEPaHTHOCTH, KPUTHKA pacH3Ma BO
BCCX €T0 IMPOABJICHUAX.

Tema 1.12 TTousiTue 0 6mocdepe. Ixoaornyeckue PakTopbl

Copep:xanue y4eO0HOro MaTepuasa no teme: buochepa — rimobanbHas skocucreMa. Yuenue B.
N. Bepnaackoro o ©Ouocdepe. Ponp xuBbIX opranusmoB B Ouocdepe. buomacca. Kpyrosopot
BOXHEHUIIMX OMOTEHHBIX 3JIEMEHTOB (Ha NMpHUMepe Yriepona, a3ora U Jp.) B Ouocdepe. Dkoysorus —
Hayka O B3aUMOOTHOILIEHHUSX OPraHU3MOB MEXAY COOOW M OKpyXKarolel cpenoil.OKoloruueckue
(bakTopsl, UX 3HaYeHUE B *kHU3HU opranu3mMoB. Hoocdepa. [IpaBuna nmoBeaeHus iroaeil B OKpykaromeit
pupoIHOM cpene. bepekHoe oTHOIIEHHE K OMOJIOTHYECKUM OOBEKTaM (PacTeHUSIM U KUBOTHBIM U HMX
cooO1IecTBaM) U UX OXpaHa.

Buabl yueOHO# 1eATeJIbHOCTH
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Osnakomnenue ¢ ydenueM B.M.Bepnaackoro o Gmocdepe kak o rimoOanbHOM 3kocucteme. Hammuue
IIPEJCTABICHUA O CXEME KOCHCTEMBl Ha IpHUMepe OMOoC(ephl, KPyrOBOPOTE BELIECTB U MPEBPAICHUU
SHEpruu B buocdepe.

VYMeHue 10Ka3bIBaTh POJIb KHUBBIX OPIraHU3MOB B OMoc(epe Ha KOHKPETHBIX pUMepax.

W3yuenne 9K0JIOTHYECKUX (PAaKTOPOB U UX BIUSHHUSA HA OPTaHU3MBI.

Tema 1.13 DkoJsI0rnyecKue CUCTEMbI

Conep:xaHue y4eOHOro MarTepHajia MO TeMe: BHJIOBAas M MPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. [IuieBsie CBsA3M, KPYrOBOPOT BEIIECTB U MPEBpAILEHUE dHEPrUu B dKocucTeMax.lIpuunnbl
yCTOMYMBOCTH U cMeHbl sKkocucTeM. Cykueccuu. MckyccTBeHHbIE COOOIIECTBA — arpO’KOCHUCTEMBI U
ypOOIKOCUCTEMBI. MEKBUJOBbIE B3aWMOOTHOINCHUST B JKOCHUCTEME: KOHKYPCHIHS, CHUMOHO3,
XUIIHUYECTBO, TAPa3uTU3M

Buabl yueOHoii 1eATEIbHOCTH
3HAKOMCTBO C HKOJOTMYECKUMH CHUCTEMAaMHU, UX BHUJOBOM U MPOCTPAHCTBEHHON CTPYKTypaMH. Y MEHUE
OOBSICHSITh MPUINHBI YCTOMUYUBOCTH U CMEHBI SKOCUCTEM.
O3HakOMJICHHE C MEKBHJIOBBIMHU B3aHMMOOTHOIICHUSIMH B HJKOCHCTEME: KOHKYpEHIMEH, CHUMOHO30M,
XUITHUYECTBOM, MMAPA3ZUTH3MOM.
YMeHHue CTpOUTh SIPYCHOCTh PACTUTENBHOTIO COOOIIECTBA, MUIIEBBIC 1M U CETU B OMOIIEHO3€E, a TaKKe
9KOJIOTUYECKUE MUPAMU/IBI.
3HaHHE  OTJIMYUTENbHBIX MPU3HAKOB HCKYCCTBEHHBIX  COOOIIECTB —  arpodKOCHUCTEMbl U
ypOOIKOCHUCTEMBI.
Onucanuie aHTPOIIOTEHHBIX U3MEHEHUI B €CTECTBEHHBIX MPUPOIHBIX JIaH madTax cBOe MECTHOCTH.
CpaBHHTENIBHOE OINKUCAHME OJHOW M3 €CTECTBEHHBIX NMPUPOAHBIX CHUCTEM (HAmpUMep, Jieca) M KaKou-
HUOY/Ib arpOdKOCUCTEMBI (HAPUMED, MIIEHUYHOTO TOJIS).
CocraBieHue CXeM Tepelayd BEUIECTB M DHEPTrUU IO IENSM MUTAaHUA B MPUPOJHON IKOCUCTEME M
arpoueHo3e.

Tema 1.14buocdepa u yenoBek. buonunka

Coaep:xkanue y4deOHOro martepuana mo Teme: buocdepa u yenoBek. buoHumka Kak OAHO U3
HarpaBJieHUd Owonmorud W KuOepHeTuku. Paccmorpenue OnoHMKoM ocobeHHocTeld  Mopdo-
(bU3HOIOTHYECKON OpraHU3alliy KUBBIX OPTaHU3MOB U MX UCIOJIB30BAHUS ISl CO3JJaHMS COBEPIIEHHBIX
TEXHUYECKUX CHUCTEM U YCTPOWCTB IO AaHAJOTUU C >KUBBIMU CHCTeMaMH. [IpUHIMIBI ¥ TpUMEpHI
WCIONIb30BaHUS B XO3SIMCTBEHHOU NEATENbHOCTH IoJell MOPPOPYHKIIHMOHATIBHBIX YePT OpPTraHU3aINU
pacTeHUH U KUBOTHBIX.

Buab1 yueOHoil 1eATEIbHOCTH
O3HakOMJIEHHE C TpPUMEPAMU HCIIOJIb30BAHMSI B XO3SIMCTBEHHOW JESATENbHOCTH Jtojed Mopdo-
(YHKIIMOHATBHBIX YePT OPTaHU3aAIMHN PACTEHUI U )KUBOTHBIX MPH CO3/IaHUU COBEPIICHHBIX TEXHUYECKHUX
CHUCTEM MU YCTPOMCTB MO AHAJIOTHH C KUBBIMU CHUCTEMaMHU. 3HAKOMCTBO C TPyO4YaThIMH CTPYKTypaMu B
KUBOM TPUPOJE M TEXHUKE, a’dpPOJIMHAMMYECKUMHU U TUJIPOJMHAMHYECKUMHU YCTPOMCTBAMU B KUBOU
MIPUPOJIC U TEXHUKE. Y MEHUE CTPOUTH MOJCIIN CKJIATIaTON CTPYKTYPHI, HCTIOJIb3yeMbI€ B CTPOUTEILCTBE.

Paszpen 2 OBIIAA U HEOPI'AHUYECKAS XUMUA

Tema 2.1 OcHOBHBbIE OHATHSA U 3AKOHbI XUMHUU

Conep:xanue y4deOHOro Mmarepuasna mo TteMme: BemectBo. Atom. Monekyna. XuMudeckuid
aneMeHT. Amnnorponus. IIpocTele W ciioXHbIE BemiecTBa. KauyecTBEHHBIM M KOJIWYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKHEe 3HAKU © GopMynbl. OTHOCHUTENbHBIE AaTOMHAsT W MOJEKYJSpHas MacChl.
KonnuectBo BemecTna.

OcHoBHbIE 3aKkOHBI XUMHH. C(CTexuomeTpus. 3aKOH COXpPAHEHHS MAacChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILIECTB MOJICKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJpo U CIEICTBUS U3 HETO.

PacuerHpie 3a/1aun Ha HAXOXKJIEHUE OTHOCUTEIBLHON MOJIEKYJISIPHOM MACCHI, ONPEIEIEHUE MAaCCOBOU
JIOJIM XUMUYECKUX 3JIEMEHTOB B CJIOKHOM BEIIIECTBE.

Buabl yueOHoil 1eATEIbHOCTH
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YMeHHe J1aBaTh OIPEAEICHUE U OIEepUPOBATh CICAYIOLUIMMU XUMHUYECKUMH IOHATUSMHU: BEIIECTBO,
XUMHMYECKHH DJIEMEHT, aTOM, MOJIEKYyJa, OTHOCUTENIbHBIC AaTOMHAas W MOJIEKYJSpPHAas MAacChl, HOH,
AJUIOTPOIINSL, U30TOIBI, XUMUYECKAsI CBSA3b, DJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTb, CTEIIEHb OKUCIICHMS,
MOJIb, MOJISIpHAsh Macca, MOJIAPHBIH 00BEM TIa3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJISPHOIO H
HEMOJIEKYJISIPHOTO CTpOeHUs. POPMYNMpPOBAHUE 3aKOHOB COXPAHEHMS MacChl BELIECTB M ITOCTOSIHCTBA
COCTaBa BEILECTB. YCTaHOBKA IPUYMHHO-CIEACTBEHHON CBA3M MEXIY COIEPKAHHUEM ITHX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (OPMYI U ypaBHEHUH.

Hcnonb3oBaHue B yueOHOH U PO eCCHOHATBHON AEATEIbHOCTH XUMHUUECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHne wu3y4eHHBIX BELIECTB 110 TPUBHUAIBHOM WJIM MEXIAYHApOJHONW HOMEHKIIATYpEe U OTPaXKCHUE
COCTaBa ITUX COEAMHEHUH ¢ MOMOLIbI0 XUMUYECKUX (HOpMyII.

OTtpakeHre XUMUYECKUX IIPOLIECCOB C TOMOUIbIO0 YPAaBHEHUN XUMUYECKUX PEAKIIUH.

Tema 2.2 Ilepuonnyeckunii 3axKoH 1 nepuoanyeckas cucrema JI.1. Menneseea.
Crtpoenne atoma

Conep:xanue yuyeOHoro marepuasna mo rteme: otkpoitue .M. MenaeneesiM [lepuoanueckoro
3akoHa. [lepuoanueckuii 3akoH B hopmynuposke /.M. Menneneesa.

[Teproaudaeckasi TabNMIIA XUMUYECKUX JIEMEHTOB — TpaduuecKkoe 0TOOpakeHHE MEePHOIUICCKOTO
3akoHa. CTpyKTypa MepUOIMYecKoi TaOmuIbl: mepuonbl (Maible W OOIblINe), TPyHmnbl (TIaBHAsS U
mo0ovHas).

AToM— crokHasg 4vactuua. Sapo (IpOTOHBI U HEUTPOHBI) W BIEKTPOHHAs 00ojouka. M30TOImBI.
CrpoeHre SJIEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB MAaJIbIX TMEepuoioB. OCOOECHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPUOJIOB (MEPEXOAHBIX dNeMeHTOB). [ToHsTHE 00
opoutaisx. s-, p- u d-opouranu. DNeKTPOHHBIC KOHOUTYPAIUH ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemenHas (HopMynHpoOBKa MEPUOAMYECKOrO 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHAa U
MEPUOINYECKON CUCTEMBI XUMHYECKUX 3JieMeHTOB .M. MeneneeBa 1yisl pa3BUTHS HAYKU U IOHUMaHUS
XUMHUYECKON KAPTUHBI MUDPA.

Buab1 yueOHoii 1eATEIbHOCTH
YcTaHOBKa IBOJOLNMOHHON CYIIHOCTH MEHJIEIEEBCKON M COBPEMEHHOU (POPMYITHPOBOK MEPHOTUIECKOTO
3akoHa [[. 1. MeHnneneena.

OO0bsacHeHre PU3NIECKOTO CMBICIIa CHMBOJIUKU MEPUOINYECKON TaOIUIBI XUMHUYECKHX d7eMeHToB J[. 1.
MenneneeBa (HOMEPOB JIEMEHTA, MIEPUO/IA, TPYIINHI) U YCTAHOBKA MPUIMHHO-CIICICTBEHHON BSI3U MEXY
CTpPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMHU M3MEHEHHUS CBOMCTB AJIEMEHTOB U OOpa30BaHHBIX UMU BEIECTB
B MEPHUOJIAX U TPyIIax.

XapakTepucTUKa DIIEMEHTOB MalblX M OONBIIMX TEPUOAOB MO HUX MoNoKeHHto B [lepmommyeckoii
cucreme J[. 1. Menpaeneesa

Tema 2.3 CTpoenne BemecTBa. XUMHYECKasi CBSA3b

Conep:xkanue y4ye0HOro MaTepHaja IO TeMe: HOHHAs XMMHUYecKas CBA3b. KaTuoHbl, HX
o0Opa3oBaHHE M3 aTOMOB B pe3ylbTaTe Ipolecca OKUCICHUA. AHMOHBI, UX O0pa30BaHHE U3 aTOMOB B
pe3yibTare mpoliecca BOCCTaHOBIEHUS. MIoHHAs CBsA3b, KaK CBA3b MEX/1y KaTHOHAMU U aHMOHAMU 3 CUET
AJIEKTpOCTaTUYECKOro mputTshkeHus. Kiaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsja, HAJIUYHUIO
rujpatHoi 000s10uku. MoHHBIE KpucTajuiMyeckue pemieTkd. CBoOWCTBa BEIIECTB C HMOHHBIM THIIOM
KPUCTAJUTMYECKON PEIIETKH.

KoBasnenTHass XuMuueckass CBA3b. MexaHM3M OOpa30BaHMs KOBAJIEHTHOH CBsi3u (OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN). DJIEeKTpooTpHUllaTeNbHOCTh. KoBaleHTHBIE MONIIpHAs W HENoJIsipHasl CBS3H.
KpaTtHOoCcTh KOBajeHTHOW CBs3U. MoJEKyIsipHblE W aTOMHBIE KpHUCTaJUIMYeckue pemeTku. CBoiicTBa
BEIIECTB C MOJICKYJISIPHBIMH W aTOMHBIMHU KPUCTAJUTMYECKIMH PETICTKAMHU.

Mertammndeckas cBsi3b. MeTaimnueckas KpUcTaJuIMyecKasi petieTka 1 MeTajuinyeckas XuMuJecKkas
cBs13b. du3nyeckue CBOWCTBA METAIIJIOB.

ArperaTHble COCTOSHHMSI BELIECTB M BOJOPOAHAs CBA3b. 1BepJoe, XKUAKOE M razoodpaszHoe
cocTossHus BemecTB. [lepexon BelecTBa M3 OJHOIO arperaTHOrO COCTOsHUA B Apyroe. Bomopomnas
CBSI3b.
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Huctelie BeniectBa U cmecu. [loHsitue o cMecu BewecTB. [ OMOT€HHBIE U T€TEPOTrECHHBIE CMECH.
CocraB cMeceii: 00beMHast 1 MAacCoBas J0JIM KOMIIOHEHTOB CMECH, MacCOBast JTOJISI IPUMECEH.

[lonarue o nmucmepcHoit cucreme. JlucnepcHas ¢asza u aucnepcuonHas cpeaa. Knmaccuduxanms
JUCTIEPCHBIX cUCTeM. [ToHATHE O KOJJTOUIHBIX CUCTEMAX.

Buabl yueOHoii 1eATEIbHOCTH
VYcraHOBKa 3aBUCUMOCTH CBOMCTB XHMMHYECKHX BEIIECTB OT CTPOCHHUS aTOMOB OOpPa3ymOIIMX HX
XHMUYCCKHUX DJICMEHTOB.
XapakTepuCTUKA BAXKHEHIIIUX TUIIOB XUMUYECKHUX CBS3€M M OTHOCUTEIBLHOCTH 3TOM THUIIOJIOTHH.
OOBbsiCHEeHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS KPUCTATMYSCKUX PEIIETOK

Tema 2.4 Bona. PacTBopbl. DiIeKTPOIMTHYECKAS] TUCCOLUALMS

Conep:xanue y4eOHOIro MaTepuasa Mo TeMe: BOJa KaK pacTBOPUTENb. PaCTBOPUMOCTh BEIIECTB.
Haceiiennble, HEHaCBIILIEHHBIE, MEPECHIIEHHBIE PAcTBOPHL. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,
YKUJKOCTEH U TBEPBIX BEIIECTB OT PA3IUYHBIX (DaKTOPOB.

MaccoBas 10151 paCTBOPEHHOI'O BELIECTBA.

DJIEKTPOJIUTHI u HE3JIEKTPOJIUTHI. DJIEKTPOIUTHYECKAS JUccoLaIus. MexaHnu3MbI
3JIEKTPOJUTUYECKON JHCCOLMAUMK JUISi BEHIECTB C PA3JIMYHBIMH TUIIAMU XHMHUYECKOW CBS3H.
['mapatupoBaHHbIC M HETUIPATUPOBAHHBIE HOHBI. CTENEHb AJIEKTPOIUTHYECKON qucconnanuu. CuibHbIe
U cialbie 37eKTpouThl. OCHOBHBIC TMOJIOKEHUS TEOPUM AICKTPOJUTUUYECKON aucconuanuu. Kucmorsl,
OCHOBAHMS U COJIM KaK AJICKTPOJIUTHI.

Buab1 yueOHoii 1eATEIbHOCTH
YMeHue naBarh OINPENEICHUE U ONEPUPOBATH CICAYIOIIMMU XUMHUYECKMMM IIOHATUSMU: PACTBOPBIL,
3JIEKTPOJIUT U HEJIEKTPOJIUT, SJIEKTPOJUTAYECKAS TUCCOLHAIUA.

@opMyIHpPOBKa OCHOBHBIX IOJIOXKEHUN TEOPUH SJIEKTPOJIMTHYECKOW NUCCOLMALUUA U XapaKTepUCTUKA B
CBETE 3TOW TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COCIMHEHUMN.

@opMyIHpPOBKa OCHOBHBIX IMOJIOKEHUN TEOPUU XMMHUYECKOI'O CTPOEHHUS OPraHMYECKUX COCOUHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUMN

Tema 2.5 Knaccupukaunsi HeOpraHu4ecKux coeiMHEeHU U UX CBOIiCTBA

Coaep:xkaHue yyeOHOro MaTepuasia Mo TeMe:KHCIOTHI KaK AJIEKTPOIUTHI, UX KiIaccH(HUKAIUS 110
pa3IM4YHBIM TMpU3HAKaM. XUMHYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUH IJIEKTPOIUTUYECKOUN
mucconuanui. OCOOCHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢
MeTtautamu. OCHOBHBIE CIIOCOOBI TTOJIYYSHHS KUCIIOTHI.

OcHOBaHMSI KakK D3JEKTPOJMTHI, MX KIAacCUPUKALUA IO PA3NIUYHBIM MpHU3HAKAM. XHUMHUYECKUE
CBOWCTBA OCHOBAHUM B CBETE TEOPHUH AIEKTPOIUTUUECKON Aucconnanuu. PaznoxkeHne HepacCTBOPUMBIX B
BoJie OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOTYYEHHUSI OCHOBAHU.

Comnu kak snexTponuThl. Cou cpeHre, KUCIIble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH B CBETE
TEOPHUU INEKTPOTUTHUECKOHN auccoruanuu. CriocoObl MOIydeHus Comneil.

I'maponus cosent.

Coneobpasytomiye 1 HecoaeoOpasyromre okcuabl. OCHOBHBIE, aM(pOTEpHBIC U KUCIOTHBIE OKCHUJIBI.
3aBHCHMOCTh XapaKTepa OKCHIA OT CTEINEeHH OKHCICHHS OO0pa3ymiolero ero Metaiia. XUMHYECKHe
cBorcTBa OKCHIOB. [loyueHne okcuaos.

Buabl yueOHO# 1eATeJIbHOCTH
XapakTepucTuka COCTaBa, CTPOEHMS, CBOMCTB, MOJYyYE€HHUS M TPUMEHEHHUS OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX COCAMHEHUI: OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH.

Tema 2.6 Xumuueckue peakuuu
Copep:xxanue y4e0HOro MaTepHuasa Mo TeMe: KilacCUpUKAIUSI XMMUYECKHX peakiuid. Peakunun
COEIMHEHMS, pa3NIoKeHus, 3aMenieHns, oomena. Karanutuueckue peakuuu. O6paTumblie 1 HeoOpaTUMbIe
peakuuu. ['OMOreHHBIE M TETEPOTE€HHBbIE PEAKLHUU. DK30TEPMUYECKHUE U JHIOTEPMHUUYECKHE pEaKLUU.
TennoBoii 3¢ ekt xumuueckux peakuuii. TepMoxuMuyecKkue ypaBHEHUS.
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OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIHH. CreneHb  OKHCICHHSA. OxkuciuTeilb |
BOCCTaHOBJICHHE. BoccTaHoBuTensr W OKHcIeHHWE. MeETon SJEKTPOHHOro OanaHca Il COCTaBJICHUS
YPaBHEHUH OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

CkopocTh XMMHYECKHX peakuuil. [loHATHE O CKOpPOCTHM XUMHUYECKUX peaKluid. 3aBUCUMOCTh
CKOPOCTH XHMHYECKUX PEAKIMH OT pa3IUYHbIX (HAKTOPOB: MPUPOABI PEArdpYIOMUX BEIIECTB, HX
KOHIICHTPAIlUU, TEMITEPATYyPhl, TIOBEPXHOCTH CONMPUKOCHOBEHHUSI M UCTIOJIb30BaHMSI KaTaTN3aTOPOB.

OOparuMocTh XMMHUYECKHX peakiuil. OOparuMble ¥ HEOOpaTUMbIe pEaKUUU. XHUMHUYECKOe
PaBHOBECHE U CITIOCOOBI €T0 CMEIICHUSI.

Buabl yueOHoii 1eATEIbHOCTH
OOBsicHEHHE CYNTHOCTH XUMHUYECKUX MpoleccoB. Kimaccupukanuss XuMUYECKUX PEaKIUi 10 pa3IuIHbIM
MpU3HAKAM: YHUCIYy U COCTAaBYy NPOJIYKTOB W PEAreHTOB, TEIJIOBOMY 3(QeKTy, HampaBieHHuIo, ¢ase,
HaJUYHIO KaTajlu3aTopa, M3MEHECHHIO CTETICHEH OKUCIICHUS JIEMEHTOB, 00pa3yOIINX BEIIEeCTBA.
YcTaHOBKa MPU3HAKOB OOIIEr0 ¥ PA3IUYHOTO B THIIOJOTHHM pEaKIUi sl HEOPTaHUYECKOW |
OpTraHUYECKON XMMUH.

Krnaccudukanus BeImecTs W MPOIECCOB C TOYKH 3PEHUS OKUCICHHsI-BoccTaHOBIEHUs. COCTaBJICHHE
ypaBHEHUH peakiuil ¢ MOMOIIBIO METOa 3IEKTPOHHOTO OanaHca. OObsICHEHUE 3aBUCHMOCTH CKOPOCTHU
XUMHYECKOHN PEaKIMH U TIOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB

Tema 2.7 MeTa/jibl 1 HeMeTALIbI

Conep:xxanue y4e0HOro Marepuasia no Teme: MeTaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U
KkpuctauioB. dusznueckue cBoiicTBa MeTaiuioB. Kiaccudukaius METaioB MO Pa3IMYHBIM MPU3HAKAM.
XUMUYECKUE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUYECKHUN Pl HANIPSKECHUHM MeTailIoB. MeTtaorepmust.

OO6mue crnocoOpl noayuyeHuss MerawioB. Ilonstue o Metamnypruu. Ilupomeramnyprus,
TUAPOMETALIYPris U dJeKTpoMeTaiTyprus. CIuaBbl YEpHBIE U LIBETHBIE.

Hemeramner. OcoOeHHOCTH CTpOCHHs aTOMOB. Hemeramisl — mpocThie BEmIeCTBA. 3aBHCHMOCTH
CBOMCTB TaJOr€HOB OT uX nonoxeHus B Ilepuoguueckoin cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B  3aBUCHUMOCTM OT MX TIOJOXKEHUS B PRy
NMEKTPOOTPHULATEILHOCTH.

Buab1 yueOHoii 1eATeIbHOCTH
XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOTY4YEHUs U TpUMEHEeHHs! BaxkHeH X metamios (IA u 11
A rpymnm, anroMUHUS, JKee3a U UX COSIUHEHUN).

XapakTepucTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOTY4YEHHUS U TPpUMEHEHHs BaxxHeH X HemeTayuioB (VIII
A, VIIA, VIA rpynm, a Takxe a3zota u ¢pocdopa, yriaepojaa u KpeMHUS, BOJOPO/Ia) U UX COCTUHEHHH.

Pa3znen 3 OPTAHUYECKASA XUMUA

Tema 3.1 OcHOBHBbIE IOHATHS OPraHUYECKOil XUMHUH U TEOPUSs
CTPOEHUS OPTAaHUYECKHUX COeIMHEeHUI

Copep:xkanue y4eOHOro MaTepuajia Mo TeMme: IpenIMeT opraHudeckoil xumuu.llpuponHsre,
UCKYCCTBEHHBIE M CHUHTETHYECKHE OpraHmdeckue BemiectBa. CpaBHEHHE OpPraHMYECKMX BEIIECTB C
HEOPTaHUYECKUMH.

BanentHocTh. XUMHMUYECKOE CTPOCHHME KakK IMOPSAAOK COEIWHEHHs aTOMOB B MOJEKYJBl 10
BaJICHTHOCTH.

Teopust cTtpoenus opranndeckux coequHeHuit A.M. ByrtiepoBa. OCHOBHBIE IOJIOKEHHUSI TEOPUU
XUMHAYECKOTO CTpoeHus. M3omepus m wm3omepbl. XuMHUECKHE (GOPMYNIBI M MOAETH MOJIEKYNI B
OpPraHUYeCcKOM XMMHUHU.

Knaccudukanus opraHndecknx BemiecTB. Kitaccudukamnus BEImIECTB MO CTPOCHUIO YIIIEPOIHOTO
CKeJIeTa U HAJIM4MIO (PYHKIIMOHAIBHBIX rpymil. 'omonoru u romonorus. Hayana nomenknatypst IUPAC.

Krnaccnpukanust peaknuii B OpraHMYeCKOW XHWMHH. Peakuuw mpucoeanHEeHWs (THAPHPOBAHUS,
TaJIOTeHUPOBaHMs, THAPOTAJIOTCHUPOBAHUS, THApaTanyy). Peakmuu oTmietuieHnust  (IeTWAPHPOBAHUS,
JeTUAPOraIOTeHUPOBaHHUS, Aeruaparanuu). Peakuun 3amerienus. Peakuny nzoMepusanim.

Buabl yueOHO# 1eATeJIbHOCTH
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YMeHue naBaTh ONpEAENICHUE U ONEPUPOBATH CIEAYIOIIMMU XUMUYECKUMH INOHSTHUSAMM: YIIIEPOIHBIN
CKeJIeT, (PyHKIMOHAIbHAs TPyIIa, U30MEPHsl, TOMOJIOTHSL.

Ha3BaHue u3y4eHHBIX BELIECTB IO TPUBHAIBHOM WIM MEKIYHAPOJAHOW HOMEHKIIATYpEe U OTpa)K€Hue
COCTaBa ITUX COEAMHEHUH € IOMOIIBI0 XUMUYECKUX (hopMyII.

OTtpakeHre XUMUYECKUX IIPOLIECCOB C TOMOUIbI0 YPAaBHEHUN XUMUYECKUX PEAKIIUH.

Tema 3.2 YriieBoaopoabl M UX NPUPOAHbIEC HCTOYHUKH

Conep:xaHue y4eOHOro Marepvasa IO TeMe: AJIKaHbl: T'OMOJOTMYECKHU psAll, U30MEpUs HU
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, 3TaHa): TOPEHME, 3aMELICHHE,
paziiokeHue, neruapupoBanue. [I[pumenenne ainkaHoB Ha OCHOBE CBOMCTB.

AnkeHbl.  JTWJIEH, €ro TNoJIydeHHe  (IeruApUpOBAHMEM  dTaHa, JCHoJIMMEepu3alueit
nonudTUIeHa).['oMooruueckuit  psi, U30MEpusi, HOMEHKIATypa aJIKeHOB. XHMHUYECKHE CBOMCTBa
STHJICHA: TOPEHUE, KaueCTBEHHbIE peakiuu (oOeciBeyrBaHe OPOMHOM BOJABI U PAcTBOpA NEpMaHraHaTa
Kanusl), ruapaTanus, nonuMepusanus.l [puMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Juenbl um kayuyku. [loHsTHME O aQueHax Kak yYIVIEBOJOPOJAAX C JBYMs JABOMHBIMHM CBS3SMH.
ConpspkeHHble qUeHbl. XMMHUYECKHUE CBOMcTBa OyranueHa-1,3 u uzomnpeHa: obeciiBeunBaHUE OpOMHOMN
BO/JIbI U MTOJIMMEpPHU3aLUs B Kayuyykd. HaTypanbHbIil 1 CHHTETHYECKUE KayuyKu. Pe3uHa.

AnkuHBI. ALleTuieH. XMMUYEeCKUE CBOMCTBA alleTUIIeHA: TOpEeHue, 00eCcIIBeUrBaHNEe OPOMHOM BOJIBI,
IIPUCOECIMHEHUE XJIOPOBOAOpPOJa M ruaparauusa. IIpuMeHeHue aneruieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBas U30MEpHUs C aJIKaIUEHAMM.

Apenbl.  benzon.Xumuueckue ~— CBOWCTBa ~ O€H30ia:  TOpPEHHME,  PEAKIMHA  3aMEHICHHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

[IpupoaHbIE HMCTOYHUKM YriaeBOAOPONOB. IIpuponHbIii ra3: coctaB, NPUMEHEHHE B KadeCTBE
TOIUIUBA.

Hedtb. Cocras u nepepadbotka Hedtu. [leperonka nedru. Hedrenpomykrst

Buab1 yueOHoii 1eATEIbHOCTH
XapakTepucTuKa COCTaBa, CTPOCHHUs, CBOWCTB, IOJYYEHUS M MPUMEHEHHS BaKHEHIIMX KJIACCOB
YIJI€BOJOPOAOB (AJKAaHOB, LMKIIOAJIKAHOB, AJKEHOB, AJIKWHOB, apE€HOB) M UX Haubojiee 3HAYMMBIX B
HapOJHOXO35MCTBEHHOM IUIaHE NIPEICTaBUTENIEH.

Tema 3.3 Kucaopoaconepxaiiue opranu4eckue BemecTrsa

Coaep:xanue yueOHOro MmatepuaJia mo teme: cnupthl. [loayueHue staHosa OpOKEHUEM TIIIOKO3bI
U TuapatanMed sTuieHa. [mapokcuibHas rpynna kKak (yHkiuoHanbHas. [loHATHE O mHpenenbHBIX
OJIHOATOMHBIX CHHUpTaX. XMMHUYECKHE CBOWCTBAa ATaHOJA: B3aMMOJEWUCTBHE C HaTpueM, oOpa3oBaHME
IPOCTBIX M CIOXHBIX 3(UPOB, OKHCICHHME B anmpaeruia. IIpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJKOronmsm, ero nNociaeACTBYs U MPEAYIPEKICHHUE.

I'muuepuH kak MpeAcTaBUTENb MHOIOATOMHBIX  CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI0aTOMHBIE cIUPTHI. [[puMenenune rioumnepuHa.

®enon. dusnueckre U XMMHUUYECKHE CBOMCTBa (peHona.B3aumHOe BIMSHHE aTOMOB B MOJIEKYJIE
(deHoa: B3aMMOACHCTBUE C TUAPOKCHIOM HATpUs U a30THOM Kucnotoil. Ilpumenenne ¢peHona Ha OCHOBE
CBOMCTB.

Anbnerunsl. [Tonstue o0 anpaeruaax. AnbaeruaHas rpymnmna Kak GyHKIuuoHaimbHast. @opMaibaerun
U €ro CBOMCTBA: OKHCIIEHUE B COOTBETCTBYIOUIYIO KUCIIOTY,BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUHN CITUPT.
[Tony4yeHue anbaeruyioB OKUCIEHHEM COOTBETCTBYIOIIMX cHUPTOB. llpumeHeHnue dopmanpaeruia Ha
OCHOBE €T0 CBOWCTB.

KapOonoBeie kucinotbl. llonsitie o KapOOHOBBIX KucioTax. KapOokcuipHas rpymma Kak
¢dbyHkuoHanpHas. ['oMonoruueckuii psii IpeaenbHbIX 0OJJHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lomyuenue
KapOOHOBBIX KHCIIOT OKHUCJIEHHEM albJIerHJ0oB. XMMHUYECKHE CBOWCTBA YKCYCHOM KHCJIOTHI: 00IIMe
CBOMCTBa ¢ MUHEpaIbHBIMU KUCIOTAaMU U peakius 3repudukanuu. [IpuMenenne ykcycHOW KUCIOTHI Ha
OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI HA IPUMEPE MATbMUTHHOBOM U CTEAPUHOBOM.

Crnoxuble >Qupbl u xkupbl. [lonmyuenue ciaoxHbIXx 3¢pupoB peaknueit srepudukanuu. CroxKHbIe
3¢upkl B IpUpo/e, ux 3HaueHue. [IpuMeHneHne cioXXHbIX 23(UPOB HA OCHOBE CBOMCTB.
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Kupsl kak crnoxHable 3¢upsl. Knaccudukanus xupoB. XUMUUECKHUE CBOWCTBA KUPOB: TUAPOIIN3 U
TUJIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre )KUPOB HAa OCHOBE CBOMCTB.MbLIa.

VYrneBoasl. YTIEBOIbI, MX KIACCH(PHUKAIMIA: MOHOCAaxapuabl (TIOK03a, (hpyKTO3a), IUcCaxapuibl
(caxapo3a) u moJmcaxapuibl (Kpaxmail U IeJUII0JI03a).

['moko3a — BEMIECTBO C JIBOMCTBEHHOW (PYHKIMEWH — ambAeTUAOCIUPT. XUMHUYECKHUE CBOWCTBA
TJIIOKO3Bl: OKHCJICHHE B TJIIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJICHHE B COpPOHT, CIIUPTOBOE OpOKEHUE.
[IpumeHeHue IIII0K03bl HA OCHOBE CBOWCTB.

3HaueHWe YIJIEBOJAOB B JKMBOW TMpUPOAE M IKU3HU uyenoBeka. [loHsaTtne o peakumsx
IIOJINKOHJICHCALIUY U THPOJIN3a Ha IPUMEPE B3aUMOIPEBPAILECHUN: [TII0K03a —> TOJIUCcaxapu.

Buabl yueOHO# 1eATeJIbHOCTH
XapaKkTepUCTHKA COCTaBa, CTPOCHUs, CBOMCTB, IOJYyYECHUs U IIPUMEHEHUS BaXKHEUILNX IIPEICTaBUTEIICH:
METaHOJIa U 3TaHOJa, CII0KHBIX 2(PUPOB, KUPOB, MBI, AJIbJIETHI0B ((OpMabAETHAOB U alleTaabAeTUIA),
KETOHOB (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTBI), MOHOCaxapujoB (TJIOKO3BI),
JrcaxapHioB (caxapo3sbl), MoJMcaxapuaoB (KpaxMania U HEeJUTI0I03bI).

Tema 3.4 A3zorconep:kanue oprannyeckune coequneHus. Iloaumepnt

Coaep:kaHue y4e0HOro MaTepuaja mo TeMe:NoHsATHE 00 amMuHaX. AnMM(paTUIeCKHEe aMUHBI, HX
kinaccupukalusg U HOMEHKIaTypa. AHHWIMH, Kak OpraHudeckoe ocHoBaHue. [lonmydyeHuwe aHuiInHA U3
HUTpoOeH3o0ma. [IpuMeHeHre aHIMHA Ha OCHOBE CBOWCTB.

AMUHOKHUCIIOTHI Kak am(oTepHble MU YHKIIMOHATBHBIE OPTaHUYECKUE COeNUHEHUs. XUMUYECKUE
CBOMCTBAa AMMHOKHCJIOT: B3aMMOJEICTBHE CO WIEJIOYaMH, KHUCIOTaMU U JIpyr C JApyroMm (peaxkuus
nosMkoHaeHcanuun). [lentuanas cBs3b U nonunenTuabl. [[puMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku.llepBuunas, BTOpuYHAas, TpETHYHAsI CTPYKTYpHl OEIKOB. XUMHUECKHE CBOHCTBA OEIKOB:
rOpeHue, JeHaTypalus, THIPOIU3, [IBETHbIC peakiuu. buonornueckue GyHKIUN OEIKOB.

[Tonumepsl. benku u nonucaxapupl Kak OMONOIMMEPHI.

[Inactmaccel.  IlonmydyeHue mnonuMMepoB peakuued MOJUMEPU3alud M MOJHMKOHJACHCALUH.
TepMormuiacTu4HbIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niaactmace.

Bonokna, ux knaccudukanus. ITomydenue BosiokoH. OTAenbHBIE MPENCTABUTENN XHUMHUYECKUX
BOJIOKOH.

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOCHUsS, CBOMCTB, MOJYyYEHUS M NPUMEHEHMs] aHWIMHA, aMHUHOKHCIIOT,
0€JIKOB, HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, MJIACTMACC, KayuyyKOB.

3 YCJIOBUSA PEAJIM3AIIMYA YYEBHOM JUCHUTIJIMHBI
3.1 MarepuajJbHO-TEXHHYECKOE O0ecTeueHue
s peanuzanuy mporpamMmbl y4eOHON NUCHUTUTMHBI MPEAYCMOTPEHBI CIEIYIOIINE CHelHalbHbIe
TIOMCEIIICHUA U OCHAILICHUC:

Tun n HamMeHOBaHMeE

OcHallleHHe CIeNHaJbLHOI0 MOMeIlleHUs
CIICINAJbHOI0 MMOMCIICHUSA

KaOMHET €CTeCTBEHHOHAYYHbIX MyneTUMEIUIHBIE  CpEACTBA  XPAaHEHHWsA, NepeJayd U
TUCLUILITUH npeJicTaBlIeHNs HH(DOPMALIUH.
VYyeOHO-MeTOMYEeCKass  JOKYMEHTalMs,  JUJAaKTHYECKHe
CpeCTBa.
nabopaTopust XuMHUH JlaGopaTtopHoe o6opynoBaHHEe, U3MEPUTENbHBIE TPUOOPHI JUIS

BBITNIOJTHEHUSI TAOOPaTOPHBIX paboT:

anmapar JJis JUCTWUIALMHU BOJBI, HAOOp apeoMeTpoB, OaHs
KOMOMHHMpOBaHHas J1abopaTopHasi, BEChl TEXHUYECKKHE U
AQHAJTUTHYECKUE C Pa3HOBECAMHU, KOJOPHUMETp-HeerToMeTp
(boTorNIeKTpUYECKHl, KOJIOHKa aJcOpOLMOHHAsI, HarpeBaTelb
Ui poOupoK, pH-MeTp, MUIIITMBOIBTMET, M€4Yb THIENIbHAS,
YCTaHOBKA I TUTPOBAHUS, IIEHTPU(YTra TeMOHCTPAIMOHHAS,
AJIEKTPOIUINTKA JIAOOpAaTOpHasi, KPUCTAIUIN3ATOP
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Tun u HauMeHOBaHHE

CIICHUAJBHOTO MOMCIIICHU A

Ocnameﬂne CIICHNAJIBHOI'0 NOMCEIICHUSA

[[Ixadb1 BBITSHKHOM U CYIIMIIBHBIN

Tlomenienue TJIST
MPOPUITAKTHIECKOTO

000opyI0BaHUS

XpaHCHHS
o0CITy>)KUBaHUS
y4eOHOro 000py10BaHHUS/CIIOPTHBHOTO

u | Hlkagsr

9

CTEJIIaXH
000pyI0BaHusl, ”THCTPYMEHTOB U PACXOJHBIX MaTEPHAJIOB.

JJIA

XpaHeHuss  J1abopaTOPHOTO

3.2Y4yeOHO-MeTOAUYeCKOEe U MH(POPMAIIMOHHOE O0ecTieyeHre Peain3alu MporpaMmbl

OcCHOBHbBIE MICTOYHUKH:

. buonorus [DneKTpoHHBIN pecypc]: y4eOHHWK M TPAKTUKYM JUIS CPEIHEro MPodecCHOHATBHOIO

obpazoBanus / B. H. Sperun [u ap.] ; mox pemakmnueit B. H. SIpeiruna. — 2-e u3n. — Mocksa :

WznarensctBo FOpaiit, 2019. — 378 ¢. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-

534-09603-3. — Tekctr : anekrpounsiii // DBC MOpaiitr [caiit]. — URL: https://biblio-

online.ru/bcode/433339 (naTa ooparenus: 30.09.2019).

. Kamunckuii, B. A. Oprannueckas xumusi B 2 4. Yacte | [DaekTpoHHBIA pecypc]: YICOHUK s

CIIO/ B.A. Kamunckwii - 2-¢ usn., ucnp. u qon. — Mocka: MznarensctBo FOpaiit, 2018. — 287 ¢. -

Pexum JOCTYTIA: https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-

421069#page/1 - 3ari. ¢ 3kpaHa.

Cysopos, A. B. O0mas u neopranudeckast xumust B 2 T. Tom 1. [DnexTpoHHBIH pecypc]: ydeOHUK

s CIIO / A.B. CyBopos, A.b. Hukonbckuii - 6-¢ u3a., ucnp. u gon. — Mocksa: M3garenbcTBo

Opaiir, 2018. — 343 <¢. - Pexum gocrtyna: https://biblio-online.ru/viewer/obschaya-i-

neorganicheskaya-himiya-v-2-t-tom-1-430968#page/1 - 3aru. ¢ 3kpaHna.

Cysopos, A. B. O0mias u Heopranudeckast Xumust B 2 T. ToM 2. [DeKTpOHHBIN pecypc]: yaeOHHK

s CIIO / A.B. Cysopos, A.b. Hukonbsckuii - 6-¢ u3z., ucrp. u gon. — Mocksa: M3aarenbcTBo

Opaiir, 2018. — 315 c¢. - Pexum gocrtyma: https://biblio-online.ru/viewer/obschaya-i-

neorganicheskaya-himiya-v-2-t-tom-2-421330#page/1 - 3ari. ¢ 3kpaHa.

. Caenko, O. E. Xumus . YueOnuk nmst koyemkein. OomeodpasoBaTenbHas nmoaroroska [Tekct] :
yuebnuk g CIIO / O. E. Caenko. - PocroB-nHa-Jlony : ®enukc, 2018. - 283 c. - ISBN 978-5-222-

29752-0

JlonoTHUTeIbHbIE UCTOYHUKH:

. Bunerayk, O. A. buonorus [DneKkTpoHHBI pecypc]: yueOHO-meTonuueckoe mocobue / O. A.

Bunsrayk ; MI'TY. - Marautoropck : MI'TVY, 2018. - 1 anekrpon. ont. auck (CD-R). — Pexum

JIOCTyTIA:

https://magtu.informsystema.ru/uploader/fileUpload?name=5144.pdf&show=dcatalogues/5/9351/S

144 pdf&view=true — MakpoOOBEKT.

. Kamunckuit, B. A. Opranudeckass XUMHUs: TECTOBBIC 3aJaHUs, 3a7aud, BOMPOCHI [DIEKTPOHHBIH

pecypc]: yuebnoe mocodme mis CIIO/ B.A. Kamunckuii- 2-e w3nm., ucmnp. u jom. — Mocksa:

WznarensctBo  FOpaiit, 2018. - 28 c¢. - Pexum  mocryma:  https:/biblio-
online.ru/viewer/organicheskaya-himiya-testovye-zadaniya-zadachi-voprosy-415251#page/1 - 3aru.
C JKpaHa.

. 3asm, P. I'. buonorus mis komnemken. OOmeoOpazoBarenbHas moArotoBka [Tekcr]: ydeOHOe
nocobue ans CIIO / P.I'. 3asmu, B.D. byrBunosckuii. — PocroB-Ha-/lony : ®enuke, 2017. — 317 c. :
., cX. — (Cpeanee nmpodeccnonansaoe oopazosanue). — ISBN 978-5-222-273354-8

. Ierposckas, H. A. Xumus [Dnexkrponnsiit pecypce] : npaktukym [ CIIO] / H. A. Tlerposckas ;
MI'TVY. - Maruutoropck : MI'TY, 2017. - 1 snextpos. ont. guck (CD-ROM). — Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=5123.pdf&show=dcatalogues/5/8806/S

123.pdf&view=true. — MakpooOBEKT.

IIporpammuoe obecnieuenune u UHTepHeT-pecypcenl:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UH
MS Windows 7 (momnucka | [I-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017 | 27.07.2018
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https://biblio-online.ru/bcode/433339
https://biblio-online.ru/bcode/433339
https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069#page/1
https://biblio-online.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069#page/1
https://biblio-online.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-430968#page/1
https://biblio-online.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-1-430968#page/1
https://biblio-online.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-421330#page/1
https://biblio-online.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-421330#page/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
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true

J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 6eccpouHo
KasperskyEndpointSecurity mus | J-300-18 oT 21.03.2018 | 28.01.2020
ouzHeca-CTaHIapTHBIN J-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOIHO PacCIpOCTpaHIeMOe O6eccpouHO

HNHuTepHeT-pecypcsl

1. ®enepanbHplii IEHTP WHOOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB — PIIUMOP [DnexTpoHHbIH

2.

3.

4.

pecypc]. — Pexxum noctymna: www.fcior.edu.ru, cBo6oanbIit. — 3ari. ¢ akpaHa. S3. pyc.
Enunas xomnexkuust mudpoBeIX 00pa3oBaTeIbHBIX PeCypcoB [DIeKTpOHHBIA pecypc]. — Pexum
nocrymna: Www.school-collection.edu.ru, ceo6oaHbIi. — 3ari. ¢ 3kpaHa. S3. pyc.

Enunoe okHO JocTyma Kk oOpasoBarebHbIM pecypcam Poccuiickoit @eneparu [DaeKTPOHHbIH
pecypce]. — Pexxum mocryma: http://window.edu.ru/, ceo6oaubIii. — 3ari. ¢ akpana. S3. pyc.

CIIO B poccuiickux mkonax: komanga ALT Linux paccka3plBaeT O BHEIPEHHH CBOOOHOTO
nporpaMmMHOTO obecnedeHus: B mikonax Poccum [DnektponHbli pecypc]. — Pexxum gocryna:
http://freeschool.altlinux.ru/, ceoboausIit. — 3ari. ¢ skpana. S13. pyc.

4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOW JUCITATLIAHBI

KoHTpoib u oreHka pe3yiabTaToOB OCBOCHUS TUCIUILUIMHBI OCYLIECTBISETCS IMPENoJiaBaTeeM B
IIpoLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.

4.1 Texkymmii KOHTPOJIb

Ne KoHnTtponupyemsie pazensl Koutponupyemsie HaumeHnoBaHue
B (TeMBbl) y4eOHON AUCITUTUTUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA

1. JIP5, MP4,
Beenenne 1IP1. 1IP2. TIP3 Tecm

2. JIPS, JIPY, JIP14;

MP4, MP5; Konmpornwras paboma
Pa3nen 1 buosorust 11P1, 1TP2, 1TP3, Toem
IIP4, IIP5

3. Tema 1.1 Xumuyeckas opraHuzanus JIP5, MP4, i
KJIETKH IIP1, IIP2, TIP3

4. JIP5, MP4, I[IP1, IIP2, Tpaxmumeckas paboma (npaxmuteckoe
Tema 1.2 OOMeH BeleCTB U 11P3. [1P4. sadare)
MPEeBpAICHUAE SHEPTUU B KIICTKE

3. Tema 1.3 Ctpoenue u GyHKIUH JIPS, JIPY9, MP4, MPS5, Jlabopamopras paboma
KJIETKHU IIP1, IIP2, IIP3, IIP4

6. Tema 1.4 ®opMbl pa3MHOKEHUS JIPS, JIP9, MP4, Konmponeras paboma
OpraHu3MoB. JleeHne KIeTok 1IP1, IIP2, TIP3

7. JIPS, JIP9, MP4, MP5, Tpaxmuueckas paboma (npaxmuseckoe
Tema 1.5 Ourorenes IIP1, IIP2, I[IP3 3a0arue)

8.
Tema 1.6 3akoHOMEpHOCTH gllz; Zl;g %5; JlabopamopHas padoma
HACJIENOBAaHUS MPU3HAKOB 1P 4’ ’ ’

9. Tema 1.7 3akoHOMEpHOCTH JIPS, JIPY9, MP4, MP5, | JlabopamopHas paboma
N3MEHYUBOCTH IIP1, I1IP2, TIP3, IIP4

10. Tema 1.8 OCHOBBI ceneKIUn JIP5, JIP9, MP4, Tecm
pacTeHuil, >)KUBOTHBIX U IIP1, IIP2, TIP3
MHKPOOPTraHM3MOB

11. Tema 1.9 Teopust 9BOITIOIHH. JIP5, JIP9, MP4, MPS5, Tecm

18



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://window.edu.ru/
http://freeschool.altlinux.ru/

JIBWOKyIIHE CHITBI B IPUYUHBI
SBOJIIOLUHU

IIP1, IIP2, IIP3, ITP4

12. Tema 1.10 MukposBottonus 1 JIPS5, JIP9, MP4, MP5, Tpaxmumeckas paboma (npakmusecrkoe
MaKpOIBOJIIOIHSL. IIP1, IIP2, TIP3, IIP4 3a0aHUe)
13. Tema 1.11 IIpoucxoxnenue JIPS, JIP9, MP4, MP5, Konmpomeras paboma
YyesoBeKa. YemoBeueckne pachl. 1IP1, IIP2, IIP3, IIP4
14. JIP5, JIPY, JIP14, Tecm
Tema 1.12 Yuenue o 6uochepe MP4, MP3,
Dxonorunueckue (PakTophl 1IP1, IIP2, TIP3,
IIP4, IIP5
15. JIP5, JIPY, JIP14, Ketic-3a0aua / cumyayuonnas 3a0aua
Tema 1.13 Dkongorudeckue CUCTe MP4, MP5,
Ma 1. KOIIOTHUECKHE CHCTEMbL | 17py” 1ipy” 1yp s
IIP4, IIP5
16. JIP5, JIP9, JIP14; Konmponeras paboma
Tewma 1.14 Buocdepa u yenoBek. MP4, MPS5;
buonuka IIP1, [IP2, IIP3,
1IP4, IIP5
17. | Pazaen 2 O6mas u JIPS, JIPY, JIP14, MP4, KormpomvHas paboma
HeoprannvecKkass XuMus MP5, IIP6, IIP7, IIPS, Tecm
IIPY, IIP10, IIP11
18. | Beenenue JIPS, JIP9,MP5, IIP9 | Tecm
19. | Tema 2.1 OCHOBHBIC ITOHATHUS U JIPS5, JIP9, MP4, Jluxmarmor
3aKOHBI X MU MP5, ITP6, IIP7, IIPS, | Ilpaxmuyeckas paboma
1IPY, IIP11 (npaxmuueckoe 3a0arue)
20. | Tema 2.2. [lepuoanyecKkuii 3aKOH JIPS, JIPY, JIP14, MP4, | Jluxmanmol
¥ TIEpPHOIMYecKas CUCTEMA 1%1; 5’17 1;1; g 11?; ‘3’] Tpaxmureckas paboma
J.U.Menneneesa. CtpoeHue ’ ’ (npaxmuieckoe sadariie)
aroma
21. | Tema 2.3.CTpocHHUE BEIIECTBA. JIP5, JIP9, JIP14, MP4, | Tecm
XUMHYECKast CBSI3b. MP5, ITP6, I1P7, TIPS, | Jhuxmarmet
IIP9, IIP10, IIP11
22. | Tema 2.4Bona. PacTBOpbI. JIPS, JIP14, MP4, Tecm
DIEKTPOTUTHIECKAS JUCCOIHAITUS MPS, 1IP6, IIP7, ITPS, Jlabopamopras paboma
IIP10, IIP11
23. | Tema 2.5 Knaccuduxarms JIPY, JIP14, MP4, Tecm
HEOPraHWYECKUX COCTUHEHUN U MP5, 11P6, I1PS, Jlabopamopnas paboma
. IIPY9, IIP10
HX CBOMCTBA
24, Tena 2.6X JIPS, JIP9, MP4, Jluxkmarmet
ema 2.6 XUMHUUYECKHEe PEaKITUN MP5. T1IP6, IIPS, Tlpasrmseckan paoma
1IP9, 1IP10 (npaxmuyeckoe 3a0arue)
25. T 2 M JIP5, JIP9, MP4, Tecm
eMa 2.7MeTaiibl 1 HEMETaIUIbI MPS, IIP6, I1P7, IIPS, | T -
IIP9, IIP10, IIP11
26. JIPS, JIPY, JIP14, MP4, | KonmponwHas paboma
Pasznen 3 Opranuyeckasi XumMus MPS, ITP6, ITP7, ITPS, | Tocm
11PY, IIP10, IIP11
27. | Tema 3.1 OCHOBHBIE MOHATHS JIPS, JIPY, JIP14, MP4, | Tecm
MPS5, IIP6, IIP7, TIPS, ﬂu]qfnaHmbl

OpFaHquCKOﬁ XUMHHU U TCOPHUA
CTPOCHUS OPraHU4CCKHUX

11PY, IIP10, IIP11
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COEeIUHEHUN

28. | Tema 3.2 YriaeBoaopoabl U UX JIPS, JIPY, JIP14, MP4, | Tecm
IIP6, IIP7, TIPS, ﬂu]@’l’laHmbl

IIPUPOJHBIE UCTOYHUKH
11PY, IIP10, IIP11

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

OpraHMYeCKHE BEIIECTBA MP5, 1TP7, 1IPS, Lluxmarmor
IIP9, IIP10, IIP11
30. | Tema 3.4 AzoTcoaepikariue JIPS, JIP9, JIP14, MP4, | Tecm
OPraHUYECKHUE COEAUHEHMS. MP5, 11P6, IIP7, ITPS, | Jlabopamophas paboma

1IPY, IIP10, IIP11
ITonumepsr.

4.2 IlpoMe:xxyTOUYHAS aTTeCTALUSA

IIpomexxyTounass arrectanus OOyYarOIIMXCS OCYIIECTBIISIETCS IO 3aBEPIIEHUM H3Y4EHUS
JUCLUIIJIMHBI U IT03BOJISIET OIPEIEIUTh KAYEeCTBO U YPOBEHb €€ OCBOCHMUS.
dopma IpOMEKyTOUHON aTTecTally 1Mo quctuiuinae «EctecTBo3Hanue» - qudepeHInpoBaHHbINA

3a4CT BO BTOPOM CEMECTPE.

No Konmponsnoie gonpocovl/oudaxmuueckue eOuHubl Tema

1. OCOOEHHOCTH ~ CTPOEGHHUS M XHMHUYECKOTrO0 COCTaBa  KJIETOK Pazgen 1. Buosorus
IIPOKApUOT U DYKAPUOT

N

OnTtorenes. [IpuunHbl HapyHIeHUN pa3BUTH OPraHU3MOB

w

HacnencrBennbie 00J1e3HN YeIOBEKa, MX MPUYMHBI U TPO(UITAKTHKA

4, I'unoTe3sl IMPOUCXOKIACHUA KU3HU. COBpeMCHHHe THITIOTC3bI
ITPONUCXOKIACHUA YCTTOBCKA

o1

DKojorudeckue (pakTopsl, NX 3HAUYEHUE B )KU3HH OPraHU3MOB

6. OcHoBHbBIE 3aKOHBI XUMHUU (3aKOH COXpaHEHHsI MAacChl BEIIECTB; Pa3znen 2. O0mas n
3aKkOH IIOCTOSIHCTBA COCTaBa BEIIECTB; 3aKkOH ABOrajJpo U | HeOpraHu4veckKasi XuMHs
CJIEACTBUS U3 HETO)

1. [leprognueckast Talbnuma XUMHUYECKUX dJeMeHToB. CTpykTypa
nepuondeckoil Tabmuipl. CTpoeHue aroma
8. OCHOBHBIE KJIaCChl HEOPTaHMYECKHUX BEUIECTB (OKCH[BI, KHCIOTHI,
COJIM, OCHOBAHMsI), UX CBOMCTBA, IPUMEHEHHE
9. VYT1eBoI0pO/IbI, UX BUJIBI, CBOWCTBA, IPUMEHECHHE Pa3nen 3. Opranunyeckas
10. | Benkwu, sxupsl, yrinesoasl. CBOWCTBa, CTPOCHUE, 3HAYCHHE XUMHS
Ne TunoBble 3aaHus Tema
1. | K umeromemycs ¢pparmenty monekynsl JJHK, ncrnonb3ys npuHmmn Paszpnen 1 buosiorus

KOMIUTUMEHTAapHOCTH, 10CTpoiTe Lenb nHpopmarronHoit PHK.
ITA-ATH-LUL -TAT - TTD -TTT — TTA — AALL - HAT — TALl -
ITA

[UT - TUI - TTT - ITL — AALL - U - AAT - TTI' - T'TA - ITT -
0T

2. | V yenoBeka anbOWHU3M — ayTOCOMHBIN PEIIECCUBHBIN PU3HAK.
My>x4rHa anbOMHOC KEHUJICS Ha KEHILMHE C HOPMAaJIbHOM
MUTMEHTalued. ¥ HUX POJUIIOCH ABOE AETe — HOPMAJBHBIN U albOMHOC.
OrnpenenuTh TeHOTUITBI BCEX YKa3aHHBIX WICHOB CEMbH.
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3. | lIpu mponyckanuu cepoBoioposia oobeMom 2,8 11 (HopMasibHbIe ycinoBus) | Pa3zmen 2. Oomas u
yepe3 U30bITOK pacTBopa cyibdata meau (1I) odpazoBancs ocanok HeopraHuyeckas
Mmaccoit 11,4 r. Onpenenure BbIXOJ IPOIYKTa PEAKIIUN XUMMHS

4. | JlaTb XapaKTepUCTUKY XMMHUYECKOI0 JIEMEHTA C MOPSIKOBBIM HOMEPOM
15 1 ero coeMHEHMSIM IO MOJIOKEHUIO B IEPUOIMYECKOI cucteme
anemeHToB /. 1. MenaeeeBa U CTpOCHUIO aToMa.

5. | K50 r 30%-ro pactBopa nepokcuaa Bogoposa godasuin 100 T BobI.
PaccuuTaiite MacCOBYIO 10JI¥0 BELIECTBA B IOJIYYEHHOM PACTBOPE.

6. | Ykaxwure, Ipu MOMOIIM KaKUX PEAKIIH MOKHO OCYIIIECTBUTH
CJIEIYIOIIMN IUKJI IIPEBPAILCHUN:
Cl, — HCI — CuCl, —ZnClI

7. | B cienyoomux ypaBHEeHHIX paccTaBbTe KOA((UIIUEHTHI METOIOM
AJIEKTPOHHOTO OallaHCa, YKaXUTE OKUCIUTENbh U BOCCTAHOBUTEIIb:

Al+0, = A|203

8. | 3akoHuHTEe ypaBHEHUS peakuii B MOJICKYIIIPHON 1 MOHHOM (hopmax:
Na,S + ZnCl, =

9. | Onpenenute hopMyiy ajnKeHa, €CIH €ro IIOTHOCTh 10 BOJIOPOTY PaBHA Paznen 3
42. Opranunveckasi

XUMUsA

Kputepun onenku ougepenyuposannozo 3auema

- «OTINYHO» - TEOPETUUYECKOE COJEpKAaHWE Kypca OCBOCHO TMOJIHOCTHIO, 0e3 mpoOeros,
YMEHHUsI CPOPMHUPOBAHBI, BCE TPEAYCMOTPEHHBIE TIPOTPAMMON yueOHbIe 3a/IlaHMs BBITIOJHEHBI, KAYeCTBO
UX BBIMOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOpeTHYECKOe COJEp)KaHHE Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOenos,
HEKOTOpble YMEHMsS CQOPMHPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE NPOrpaMMoOl ydeOHbIE
3aJJaHHS BHITIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJAHUI BBITTOJHEHBI C OITHOKAMH.

—  «YIOBJIETBOPUTENIBHO» - TEOPETUYECKOE COJIep’KaHHE Kypca OCBOEHO YacTUYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBbIE YMEHHUS pabOThl C OCBOEHHBIM
MaTepHaJioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOI OOydeHUs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JaHUN COJIepKAT OLTHOKH.

—  «HeynoBnerBopuTenbHO» - TEOPETUUECKOE COJEPKaHUE Kypca HE OCBOEHO, HEOOXOMMbIE
yMeHHs He ¢(hOpMUPOBaHbI, BHIMOJTHEHHbBIE YUeOHbIE 3a/1aHuUs COJIepKaT IpyOble OMINOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA
1. AKTUBHBIE M HHTEpPAKTHBHBIC METOJbl HCIIOJIB3YIOTCS IPU IHPOBEAECHUU TEOPETHUYECKUX U
IIPAKTUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHﬂeMHe AKTHBHBIC 1

HHTCPAKTUBHBIC MCTO/IbI

Kpatkas xapakrepuctuka

Tema 1.3 Crpoenue u
(GYHKIMH KIETKA

I'pynnoseie nuckyccuu

OOyuaromuecss MONXy4a0T TaONIMIy YacTUYHO
3anoiHeHHyr. Paboras B rpymnmax JOJKHBI
3ar0JHUTh

Tema 1.9 Teopus
3BOJIIOIMU. J[BHKyIIME
CHWJIBI ¥ IPUYHUHBI

Tpenunr

BrimonHenue ynpaxHeHUI M0 MU3yYEHUIO0 CBOUX
JIOMUHAHTHBIX U PELIECCUBHBIX MPU3HAKOB

SBOJTIOIUHU

Tema 1.12 Yuenue o ['pynimoBeie nuckyccuun 1 sram: ompeneneHue MOCAEACTBUIN3ArPA3HEHUN

ouocdepe. OKpY Karomen cpensl o BIIMSTHAEM

DKOJIOTUYECKHUE JIeSITeIbHOCTH YelIOBEKa.

(bakTopsI 2 3tan: o0CyKJEHHE U TOUCK PEIICHUS
po0JIeMbl 3arpsI3HEHUS OKPYXKAIOIIEH CpeJibl

Tema 2.2 I'pynnoseie nuckyccnu Kaxxnas rpymnmna o0yyaromuxcsioJKHa pelInTh

Ilepuognueckuii 3aKOHU
MEPUOINYECKasi CUCTEMY
J.M.MeHnneneena.
CrpoeHnue atoma

OJIHYy NIpo0JIeMy, OCHOBBIBAsACh Ha 3HAHUU
TEOPETUUECKOI0 MaTepuaia U MpearoioKeHui,
BBIIBUTAEMBIX YJICHAMH IPYIIIBL:

- 3aKOH PaJMOAKTUBHOIO pacnajia.

- buonoruueckoe aecTBUE AAEPHBIX U3ITy4EHUH.
- [TonsiTHE 0 103€ U3NTyuyeHus U COCOObI 3aIIUTHI (
U3JIy4CHU I

Tema Ne 2.3.
Crpoenue BeniecTsa.
XuMuyeckas CBSI3b.

AHanu3 KOHKPETHOU
CUTYyaLuu

OO6cyxeHre BOIPOCOB:

— 3aBUCHMOCTbH CBOMCTB BEILIECTB OT TUIIA
XUMHUYECKOH CBSI3U

— AmnoTpornHbie MOTUGUKAIIH YTIIepoaa

— Aunnorponssle Mmogudukanuu pocdopa

Tema 3.2.
YrieBoaopobl U uxX
MIPUPOJIHBIE HCTOYHUKH

I'pynnoseie quckyccuu

Ha nepBoM 3tane kaxJas rpynna u3ydaer u
XapaKTEePU3yeT OT/AENbHBIE KJIACCHI YTIIEBOJOPOIO]
3aI0JIHSASL CPAaBHUTEIbHYIO Ta0NIHUILY.

Ha BTopom atane - anHanu3 o0mumx npooiem:
IpUMEHEHHE YIIIEBOJJOPOJIOB B IPOMBIIIJICHHOCTH

Tema Ne 3.3
Kucnoponconep:xarue
OpraHHYECKUE

BEIECTBA

I'pynnoseie nuckyccnn

OO6cyxaenue Borpoca:
[IpumeHeHne CnupTOB B HAPOJAHOM XO3SHCTBE.
TlociencTBUSA ajIKoOroiaInu3Ma
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[punoxenue 2

MEPEYEHD IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSATUI

Conep:xanue o0yueHust TeMbl npakTu4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB

Pa3nen 1. BUOJIOT'USA

1.2. O6meH BemecTB U [Tpaktuyeckas pabora Nel. Pemenue 3amau mo 2

MpeBpalleHUe SHEPTUU B peaM3alnuy reHeTUYeCcKoi nHpopMaliK B KIIETKE

KJIETKE

1.3 Crpoenue u GpyHKIIUN Jlaboparopnas paborta Nel. CpaBHEeHHE CTPOCHUS 2

KIIETKU KJIETOK PACTEHHM U KUBOTHBIX

1.5 OnTorenes [Ipaktnueckass pabora Ne2. BreigBnenue u 2
ONMHCAaHHE NPU3HAKOB CXOJCTBA  3apOJbIIICH
YyeloBeKa M JIPYrUX  [O3BOHOYHBIX  Kak
JI0KAa3aTeNIbCTBA SBOJIIOIIMOHHOTO POJICTBA

1.6 3akoHOMepHOCTH Jlaboparopnas paboTta Ne2. Pewenune 2

HaCJIeIOBaHMsI TPU3HAKOB TEHETHUYECKUX 3a]a4

1.7 3akoHOMepHOCTH Jlaboparopnas pabota Ne3. N3yuenue 2

U3MEHYHUBOCTHU U3MEHYMBOCTH Yy  Oco0eil  OgHOro  BHIA
(moctpoenue BapHAIlMIOHHOTO psana u
BapHallMOHHOM KpUBOH)

1.10 MuxkposBosronus u IIpakTnueckas pabota Ne3. I'maBubIE 2

MaKpPOAIBOJIOIHS HaIpaBJICHUS SBOJIOIHNN

Pa3nen 2. HEOPTAHUYECKAS XUMUS

2.1 OCHOBHBIE TOHATHSA U [Tpaktuyeckas pabora Ned4.  Pacuersl 1o 2

3aKOHBI XHMUHU XUMHYECKIM (opMyJiaM B ypaBHEHUSIM

2.2 llepuonnueckuii 3akoH | [Ipaktnueckas  pabora  Ne5.  CocraBneHue 2

U TIEPUOJMYECKAsi CHCTEMa | AJIEKTPOHHBIX " ANEKTPOHHO-TPAPUIECKUX

J.N.Menneneena. dopMyn1  aTOMOB  XHMHYECKUX  IJIEMEHTOB.

Crpoenwne aToma XapakTepucTuka JIIEMEHTOB c y4eTOM
MECTOHAXO0KJACHUS B IEPHOANYECKON CHCTEME.

2.4 Bona. PacTBopbl. JlaGopatopnast pabora Ned.Peakuiuum HOHHOTO 2

DNEeKTPOTUTHYECKAS oOMeHa. HcnbiTanue pacTBOpOB conei

JIICCOTIMAITHSI. WH/INKaTOpaMH

2.5 Knaccuduxanus JlaGopatopHas pabota Ne5.KauecTBeHHBIE 2

HEOPTraHMYECKUX peaknuM Ha XJOpUA-, Cynb(dar-, CHIMKAT- |

COEJMHEHUH U UX CBOWCTBA | KapOOHAT- AHWOHBI
[TpakTudeckass padora Ne6. Pacuer ckopocreit 2

2.6. XUMHYECKHE PEAKLMH | x yvyyecKoid peakuuu.  YOpaxHEHHsS — Ha
CMEIIEHHE XUMUIECKOTO PaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

Paznen 3 OPTAHUYECKAS XUMMUSA

3.4 Azotcoaepxarnue JlaGopaTtopnast pabota Ne6.KauecTBeHHbIE 2

OpraHUYecKHe COEAMHEHUS. | peakiy OenKoB.

ITonumepsl.

NTOT'O 24
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[punoxenue 3

OBPA3OBATEJIGHBII MAPIIPYT

KoHnTtponmpyemslie
KonTtpons KonTponupyembl
Has TouKa pasaenbl (TembI) ¢ pe3ybTATHI OueHovHbIe CpeaCTBA
y4eOHON JUCHUTUIMHBI
Nel Pazpen I. JIPS, JIPY, JIP14, Konrposbnas 1. TecroBble 3agaHust
Buosiorus MP4, MP5, pa6ora Nel 2. PacueTHble 3a1a4u
IIP1, IIP2, TIP3,
I1P4, IIP5
Ne2 Paznen 2. JIPS, JIPY, JIP14, Konrposbnas 1. TecroBble 3aganust
OO6was u MP4, MP3, ITP6, pabora Ne2 2. Pacuernble 3a1aun
HeopraHu4veckKasi 11P7, ITPS, ITP9,
XHMHS I1P10, I1P11
Ne3 Pa3pnen 3. JIPS, JIPY, JIP14, KonTpoabnas | 1. PacuerHsie 3a1aun
Oprannyeckast MP4, MPS, ITP6, padora Ne3 | 2. TecroBble 3a1aHus
XHMUS 11P7, IIPS,
I1PY, IIP10, IIP11
Ned Jlomyck K Moptdoano | 1. Ilpaktuyeckue padoTh
3aueTy 2. JlabopaTopHbIe pabOTHI
3. Tecthl
4. KoHTponbHbIE paObOTHI
IMpomexy | duddepenurpoBaHHbIit Hroromsas 1. TeopeTtuueckue
TOYHAsA 3a4eT KOHTPOJIbHASI | BOTIPOCHI IO COJICPIKAHHIO
aTrrecran paGora Kypca
us 2. TunoBble 3a1anus

24



JUCT PETUCTPAIIMUA U3MEHEHUH U TOMOJTHEHUI

Ne | Pazpen paboueii Kpartkoe coxeprxanmne n3MeHEHH/JOTOTHEHUS Jara, ITonmnuce
n/m MPOTPaMMBbI Ne mporokona | mpencenarens
3acemanus [1K IK
Pabouas nporpamma yueOHOI aucummuinabl «EctecTBO3HaHME)
aKTyanusupoBaHa. B pabouylo  mporpamMMy = BHECEHBI
ClIe/TyOlNe U3MEHEHUSL:
1 3.2 B cBasm ¢ oOHOBmeHweM 1natdopMbl dnmekTpoHHOH | 11.09.2019 .
Y4ebHO- oubnmmoreynoii cucrembl ‘“3HaEmyM” B TekcT pasgena 3.2 | IIportoxom Ne | 2k
Mmeronudeckoe n | Pabodelt mporpamMmbl BKIIOUCHBI OOHOBIICHHBIE — PEXKHUMBI 7 )
nH(pOpMaIMOHHOE | TOCTyIa Ha HH()OPMALMOHHBIE HCTOYHHKH.
obecrieueHne
peanuzanuu
MpOTPaMMBbl
2 3 YCJIOBUA B cBa3m ¢ OOHOBIEHHWEM  MaTEpPHAIBHO-TEXHHYECKOTO 16.09.2020 r.
PEAJIM3ALIMU | obecneuenns mn. MarepuansHo-Texnuyeckoe obecneuenune | IIporoxom Ne 1 —
VYEBHOM YUTaTh B HOBOH PEJaKINU: &\
JIACIATUTAHBI KaOuner EcrecTBeHHOHAYYHBIX JMCHUIIIUH
Y4eOHast ayAuTOpHs VIS IPOBEICHUS YICOHBIX, MPAKTHUCCKUX
1 1a00OpaTOPHBIX 3aHATUH, IS IPYNIIOBBIX M WHANBHUIYaJbHBIX
KOHCYJIbTallUi, JJIS TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOU
aTTeCTalMH.
Pabouee MecTo npenonaBarelisi: MEPCOHAIBHBIH KOMITBIOTED,
paboune Mecra oOOydYaroIIUXCs, JHOCKa yueOHas, ydeOHas
Meberb
JlabopaTopus Xumuu
Y4eOHast ayAuTOpHs Ul IPOBEICHUS YUCOHBIX, MPAKTHUCCKUX
1 JJa0OPaTOPHBIX 3aHATUH, JUIS TPYNIOBBIX M WHIUBHIYaIbHBIX
KOHCYJIbTallHi, JUIA TEKYIIEro KOHTPOJS M NPOMEKYTOYHOU
aTTeCTalHu.
Pabouee mecTo mnpenojaBareNs: NEPCOHAIbHBIH KOMIIBIOTED,
paboume MecTa oOydJaromuxcs, Iocka ydeOHasd, ydeOHas
MeOeb;
Maxker nemoHcTpanMoHHbIH "LleHTpudyra», Temaruueckue
IJIaKaThl U TaOJINIIBL;
Becsl TexHUYECKUE € pa3HOBECAMY;
Becsl anekTpoHHBIE YueOHBIE 10 2 KT}
Becs! kBagpaTHbIE;
DKCHKaTOPBI;
CyIuiKy HaCTeHHBIE,
Kprimika ¢ BBRITSDKKOH (it BEITsDKHOTO Imkada Ne01380750),
(200*660*3500 mm;
Turmu dhapdopossie Hu3kne Ne3;
HIkads! st mocynsl 1 000pyA0BaHUSE
[Mka¢ s xpaHeHUs] XUMHUECKUX peakTuBoB, (450%900*2100
MM.);
xader cymmasHEIE,
HIumnis! TUTENbHBIE,
[ITkad BHITSHKHOM ¢ MOMKOIA;
Hapncraska mist crosa;
Buckozumerpst BITXK;
CnproBku CJI-2
3 3 YCJIOBUA B cBi3m ¢ OOHOBIEHHMEM  MaTEpPHAILHO-TEXHHYECKOTO 16.09.2020 r.
PEAJIM3ALINU obecneuenus 1. IIporpammuoe obecneuenve u MHureprer- | ITportokon Ne | 2,
VYEEHOI pecypchl YMTaTh B HOBO peaKInm: 78"
JUCLIUTTIAHBI Kaouner EcrecTBeHHOHAYYHBIX AMCIHILINH

MS Windows (moamucka Imagine Premium) morosop J[-1227
ot 08.10.2018, cpok aeiictBusi:11.10.2021
MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6€CCPOIHO
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7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIEHCTBHS: OecCpOUHO

JladopaTopus Xumuu

MS Windows (moxmucka Imagine Premium) morosop [[-1227
ot 08.10.2018, cpok gevicTeus:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHO

7 Zip cBoboaHo pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JeHiCTBHs: OECCpPOUHO

3 YCJIOBUS
PEAJIN3ALIMU
YYEBHOM
JUCLIMITIMHBI

B cB3M ¢ 3akiodYeHHEM KOHTPAaKTOB CO CTOPOHHHMH
JNEKTPOHHBIMM ~ OubiuoreunsiMu  cucteMamu  “Opaiit”
(KouTpakt Ne K-55-20 ot 25.08.2020 r. OOO «3nexTpoHHOE
mnarenscteo FOPANTY, 01.09.2020 r. mo 31.08.2021 r.), 1.
HNudpopmanmonnoe obecriedyeHne OOYYEHHS YHTAaTh B HOBOH
penaKnuu:

OcCHOBHBIE HCTOYHHUKU:

1. Buonorus [DneKTpOHHBIA pecypc]: Y4eOHHK U MPaKTUKYM
UL cpemHero mpodeccroHaabHOTO oOpasoBanms / B. H.
SAperus [u gp.] ; nox pemakuumeit B. H. SAperuHa. — 2-¢ u3z.
— MockBa : HzgarensctBo IOpaiit, 2019. — 378 c. —
(ITlpodeccuonansaoe  obOpazoBanue). — ISBN 978-5-534-
09603-3. — Texct : snekrponnsiit / OBC IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/433339
2. Kawmunckuii, B. A. Opranudeckas xumusi B 2 4. Yactp 1
[DnexTponnsiii pecypce]: yueonuk mis CI10/ B.A. Kamuuckuii -
2-e w31, uctp. u gon. — Mocksa: UznarensctBo FOpaiit, 2018.
- 287 c. - Pexum JIoCcTyma:
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
4210694#page/l - 3ari. ¢ sKpaHa.
3. Cysopos, A. B. O0mas u HeopraHmueckas XuMHUsl B 2 T.
Tom 1. [DnexrpoHHBI pecypc]: yaeonmk mis CIIO / A.B.
CyBopos, A.b. Hukonbckuii - 6-¢ u31., ucnp. u 1om. — MockBa:
MsparensctBo IOpaiit, 2018. — 343 c. - Pexum nocryna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-
2-t-tom-1-430968 - 3ar. ¢ skpaHa.
4. Cysopos, A. B. O0miast 1 HeopraHuveckasr XuMus B 2 T.
Tom 2. [OnekrponHslit pecypc]: yueOHuk mis CIIO / A.B.
Cysopos, A.b. Hukonbckuii - 6-e u3a., ucnp. u gon. — Mocksa:
WznarensctBo IOpaiit, 2018. — 315 c. - Pexum pgoctyna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-
2-t-tom-2-421330#page/1 - 3arm. ¢ skpaHa.

JlonoTHuTe IbHbIEe HCTOYHUKH:
1. Bwumprayk, O. A. buomorus [DnekTpoHHEIH pecypcl:
yaeOHo-MeTouueckoe nmocobue / O. A. Bumprayk ; MI'TVY. -
Marautoropek : MI'TY, 2018. - 1 snekrpon. ont. muck (CD-
R). - Pexum JIOCTYIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S14
4.pdf&show=dcatalogues/5/9351/S144.pdf&view=true -
MaxpooOBeKT.
2.  Kawmwunuckuii, B. A. Opranundeckas XUMHS: TECTOBBIC
3a/I1aHus, 3a7a49d, BOMPOCHI [DIEKTPOHHBIA pecypc]: yueOHoe
nocobue ms CIIO/ B.A. KamuHCckuii- 2-¢ U311., UCTIP. ¥ JOI. —
Mocksa: WznparensctBo IOpaiit, 2018. — 28 c. - Pexum
JIOCTyTIa! https:/urait.ru/viewer/organicheskaya-himiya-
testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arm. c
JKpaHa.
3. 3Bas, P. TI. Buonorns s KOJIJIEIKEH.
Obmeobpa3oBarenbHas MOAroToBKa [TekceT]: yaeOHoe mocodue
st CITO / P.I'. 3asm, B.D. ByrBunosckuii. — PoctoB-Ha-JloHy :
®ennke, 2017. — 317 c¢. : wum, cx. — (Cpennee
npodeccronansHoe oOpazoBanue). — ISBN 978-5-222-273354-
8

16.09.2020 T.
IIporokosn Ne 1

£ !

e
-\
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https://urait.ru/bcode/433339
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069#page/1
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-421069#page/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#page/1
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-421330#page/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

4. Terposckas, H. A. Xumus [DnekTpoHHbl pecypc] :
npaktukym [ CITIO] / H. A. TlerpoBckas ; MITY. -
Marnutoropek : MI'TY, 2017. - 1 snekrpon. ont. nuck (CD-
ROM). - Pexxum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S12
3.pdf&show=dcatalogues/5/8806/S123.pdf&view=true. -
MakpooOBeKT.

5. Caenko, O. E. Xummst . VueOHHK I KOJUICIXKEIl.
O6meobpa3oBarenpHas NMOATOTOBKA [Tekcr| : y4eOHHMK Ui
CIIO / O. E. Caenko. - PoctoB-Ha-Jlony : ®ennkce, 2018. - 283
c. - ISBN 978-5-222-29752-0

27



https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true
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