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1 OBIIASI XAPAKTEPUCTUKA PABOYEW TIPOIPAMMBI  YYEBHOIM
JUCLUIINHDBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamMma  y4eOHOM  mucuMIUIMHBI  «ECTECTBO3HAaHWE»  SBIACTCA  YaCThIO
obpasoBatenpHOl mporpammbl CITIO — mporpaMMbl MOJATOTOBKU CIICIHATUCTOB CPEIHEr0 3BEHA I10
CIEIHUATBHOCTH  CpPEeaHEero  MpPO(EeCCHOHANIBHOIO  O0pa3oBaHUsl  TEXHOJOTMYECKOTOMPOHIISL
npodeccnoHaTLHOTO 00pa30BaHuUs

Pabouast mporpamma cocTtapiieHa JjIsi OYHON GOPMBI O0YUCHHSL.

1.2 MecTto AMCHMILIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKH CHENMAJHMCTOB CpeAHero
3BeHA

Vuebnas aucuuiuinHa «EcTecTBO3HaHWE» OTHOCUTCA K  00IIeoOpa3oBaTEIbHOMY  LIUKITY
[IPOrpaMMbl MOATOTOBKU CHELMAIUCTOB CPEIHEro 3B€Ha M OTHOCHUTCA K npeameTHoil obmactu @I'OC
cpeaHero obiero oopazoBanus «EcTeCTBEHHbIE HAYKU».

YpoBeHb 0CBOCHHUS Y4€OHON TUCHUIUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus
0a30BBIi.

Pabouas mporpamma y4eOHOW AucuMIUIMHBI «ECTECTBO3HAHHME» HWMEET MEXKIIPEIMETHYIO CBS3b C
00111eo0pa3oBaTeIbHBIMU y4eOHBIMU AucHUIUIMHAMUY Pu3uka, AcTpoHOMus, MaTeMaTHka.

3HaHUS U YMEHUS, TIOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTenbHON ydeOHOU
aucuuIuiiHel  «EcTecTBO3HaHME», YINIYOJSIOTCS M PACHIMPSIOTCS B Ipolecce M3Y4YeHUs Y4eOHBIX
IUCUUIUIMH TPOTPAaMMBI  MOJTOTOBKH CIEHUAIMCTOB CpPEAHEr0 3BEHAa ECTeCTBEHHOHAYYHOTO U
o01enpodeCCHOHAIBHOTO IIUKJIOB.

1.3 [lnanupyembie pe3yJabTaThl 0CBOCHHS U CIHHIIINHBI:
OcBoenue cojaepxanus ydeOHOW muctuIIuHbl «EcTrecTBo3HaHme» oOecnednBaeT JOCTHKEHUE
00yUaIOIUMUCS CIIEAYIONIUX 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 COITUATBHON CPeIbl; IPHOOPETEHHE OTIBITA IKOJIOTO-
HaIpaBJICHHON JESATENbHOCTH;

MeTaﬂpeHMeTHble PE3YyIbTATHI

TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITENIbHON — WH(GOPMAaIMOHHO-TIO3HABATEIHLHOM
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(hOpPMUPOBAHHOCTH MPEJCTABICHUNA O POJIM M MeCT€ OMOJIOTUHM B COBPEMEHHOW HAay4HOU
[IP1 | kapTUHE MHpa; TOHUMaHUE POJIU OMOJOTHU B GOPMUPOBAHUU KPYro3opa U PyHKIIMOHAIBHON
TPaMOTHOCTH YE€JIOBEKA JJIsl pEIICHUS MPAKTUYECKUX 3a/1a4;
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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
rPAMOTHOCTH YeJIOBEKA JJIs1 PEIICHUs] 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,
MOJIy4aeMOU 13 Pa3HbIX HCTOYHUKOB;




2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILIUHBI

2.1 TemaTuyeckuii IJIAH

Y4yeOHast Harpy3ka

o0yuarouuxcst
B TOM YHCJIe
ILnanupyembie
§ = 3 €3VJIbTAThI
Pa3zngen/ TeMa JUCHMIIMHBI o g £ 2 pesy
= ~ g E & g OCBOCHHS
& = 2 E = E JMUCHUIUTHHBI
§ g 3 S
< M S [<e]
g = s
= = =
JIPS, JIPY, JIP14;
MP4, MP5;
Pa3znea 1 Buostorus 34 22 6 6 11P1, 1P, I1P3,
I1IP4, IIP5
Bgenenue 5 9 JIPS5, MP4,
Tema 1.1 XumMuueckasi opraHu3anusi KJICTKA 1IP1, 11P2, 11P3
Tema 1.2 OOMeH BeleCTB U peBpalleHue 3 1 9 JIP5, MP4, IIP1,
SHEPTHH B KIICTKE 11P2, ITP3, ITP4,
JIPS, JIP9, MP4,
Tema 1.3 CtpoeHue u GyHKIIMHN KIETKH 3 1 2 MPS, IIP1, IIP2,
IIP3, IIP4
Tema 1.4 ®opMbl pa3MHOKEHHUST OPTaHU3MOB. 2 9 JIP5, JIP9, MPA4,
JleneHue KIeToK 1IP1, ITP2, 1IP3
JIPS, JIP9, MP4,
Tema 1.5 Onrorenes 4 2 2 MP5, I1P1, I1P2,
IIP3
JIPS, JIP9, MP4
Tema 1.6 3aKkOHOMEPHOCTH HACI ’ ’ ’
e 3aKOHOMEPHOC clIeJOBaHUS 4 9 5 IP1 TIP3, TIP3
MIPU3HAKOB 174
JIP5, JIP9, MP4,
Tewma 1.7 3aKOHOMEPHOCTH U3MEHUYNBOCTH 3 1 2 MPS, I1P1, I1IP2,
TIP3, IIP4
Tema 1.8 OCHOBBI ceNeKIIUU PACTEHUI, 1 1 JIPS, JIP9, MP4,
KUBOTHBIX 1 MUKPOOPTaHU3MOB 1IP1, 11P2, 11P3
JIP5, JIP9, MP4
Tema 19T ) ’ ’ ’
ema 1.9 Teopus sBomtonmu. JIBmxytme 5 9 MP5, [IP1. iP5,
CHWJIBI ¥ IPUYHHBI 3BOJIOIIUU 1IP3. IIP4
JIP5, JIP9, MP4
Tema 1.10 Mu ’ ’ ’
eMa 1.10 MuxkposBotorus u 4 9 9 Mps, TIP1. 1P>,
MaKpO3BOJIIOLUA. TIP3, T1IP4
Tema 1.111TpoucxoxkaeHue 4eaoBeka. JIPs, JIP9, MP4,
qe POMCXOICICHIE HEMOBEKA 2 2 MPS, ITP1, IIP2,
€JI0BEYECKHE PACHI. 11P3, I1P4
JIPS, JIP9, JIP14,
Tema 1.12 Yuenue o 6uocdepe 1 1 MP4, MPS,
Dkosnorudeckue GpakTopbl IIP1, IIP2, IIP3,
IIP4, IIP5
JIPS, JIP9, JIP14,
MP4, MPS5,
Tema 1.13 Dxonorndyeckme CHCTEMBI 1 1 1Pl 1IP2. TIP3,
IIP4, IIP5
JIPS, JIPY9, JIP14;
MP4, MP5;
Tewma 1.14 Buocdepa u uenosek. buonuka 2 2 1Pl 1IP2, 11P3,
1IP4, IIP5




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. 1Ps. IIP7.
DNEeKTPOIUTUYECKAS AUCCOLUALIS IP8.IIP10, ITP1 1

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, TIPS,

1IPY, IIP10

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

1IPY, IIP10, IIP11

JIP5, JIPY, JIP14,

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

1IPS,

1IPY, I1P10, I1P11
Tema 3.1 OcHOBHBIE IOHATHS OPraHUYECKON JIPS, JIP9, JIP14,
XHMHAH ¥ T€OPHsl CTPOCHH OPraHHECKAX 4 4 %g;’MPiHP 851133
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,
OpraHMYeCcKHe BEIIecTBa [IPS,ITPY,  1IPI10,

IIP11

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

BBEJIEHUE

BxogHolt kKoHTposb. VHCTPpYKTHBHBIN 0030p conepxaHus y4eOHOH AMCLUUIUIMHBI U 3HAKOMCTBO
06y11a101u1/1xcs1 C OCHOBHBIMHU YCJIOBUSMHU U TpC6OBaHI/I$IMI/I K OCBOCHHIO ITPOrpaMMBbI.

Buabl yueOHo# 1eATeJIbHOCTH

YMeHne moCTaHOBKH Heﬂeﬁ ACATCIIBHOCTHU, IIJIAHWUPOBAHUSA COOCTBEHHOM ACATCIIBHOCTHU OJIA
JOCTH)KEHUsl IIOCTaBJICHHBIX LEeJel, MNpeIBUICHUS BO3MOXKHBIX pE3yJbTaTOB ATUX JEHCTBUH,
opraHu3anv CaMOKOHTPOJIA U OUCHKHU IMMOJIYYCHHBIX PE3YJIbTATOB.

O3HakomJIeHHME C OMOJIOTMYECKMMH CHUCTEMaMH Ppa3HOTO YPOBHS: KJIETKOM, OpraHu3MOM,
MOMYJISIIUEH, SKOCUCTEMOM, buocdepoii. Onpenenenue poiau 6HOIOrun B GOPMUPOBAHUHM COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MUPA M MPAKTUYECKON JeATeNbHOCTH JtoAeid. O0yueHue coOII0JeHHIO
MPaBWJI TOBEJICHUS B TPUPOJIE, OCPEKHOMY OTHOIICHHIO K OHMOJOTMYECKUM OOBEKTaM (PacTeHUSM H
KHMBOTHBIM, U UX COOOLIECTBAM) U UX OXpaHE.

Paznen 1 BUOJIOI'UA

Tema 1.1 Xumnueckasi Opranu3anusi KJIeTKH

Conep:xanue y4eOHOro martepuaja no teme: Pasputue 3HaHui o kierke. Knerounas teopus.
Ponp kieroyHoll TeopuM B CTAaHOBJIEHHMM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHUHBI MHUpa.
XUMHYECKUN COCTaB KIJIETKU. POJb HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB B KJIETKE U OpPTaHHU3MeE
YyeJIoBeKa.

Buabl yueOHoii 1eATEIbHOCTH

YMeHHE TPOBOJWTH CPAaBHCHHE XHUMHUYECKOW OpraHU3allMM J>KUBBIX M HEXKHBBIX OOBEKTOB.
[Tonydyenue npeacTaBieHUs: O PO OPraHUYECKUX U HEOPTaHUYECKUX BEILIECTB B KIETKE.

Tema 1.2. OOMeH BeliecTB U NpeBpallieHNe JHEPTHHN B KJIeTKe

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

Crpoenne u pynkmuu xpomocoM. JJHK — HocuTens HacneacTBeHHON mHpopMmauuu. Perumkarus
JHK. I'en. I'enernueckuii kon. buocunres Oenka.

Buabl yueOHoil 1eATEIbHOCTH

YMeHue CTpOUTh CXEMbl DJHepreTuuyeckoro obmeHa u OuocuHTe3a Oenka. Ilomyuenue
IPEJCTaBICHUS O IPOCTPAHCTBEHHON CTpyKType 6emnka, mosekyn JIHK u PHK.

Tema 1.3 CTpoenne 1 pyHKIHH KJICTKH
Copepxxanue yueOHOro Matepuaja no teme: [IpokaproTnueckue U 3yKapuOTUUYECKUE KIETKH.
Opranonel kineTkd. Bupycel kak HekeTouHsle popMbl. bops0a ¢ BUpyCHBIMU 3a00J1€BaHUSMH.
Buabl yueOHoO# 1eATeJIbHOCTH
W3yuenue cTpoeHHst KIETOK 3YKapuoT, CTPOCHUS 1 MHOT000pa3us KJIETOK PACTEHUM U KHUBOTHBIX C
MOMOUIBI0 MHUKpoIpernapaToB. HabmioleHue KJIeTOK pacTeHUWH M JKUBOTHBIX IO MHUKPOCKOIIOM Ha
TOTOBBIX MHMKpOIpenaparax, MX onucaHue. IIpurorosieHne um onucaHue MHUKpPONPENApaToB KIETOK
pactenuii. CpaBHEHUE CTPOCHHUS KJIETOK PaCTEHUI U dKUBOTHBIX [0 TOTOBBIM MUKpPOIIPENapaTam.

Tema 1.4 ®@opMbl pa3MHOKeHHUS OPraHU3MOB. /lejieHue KJIeTOK
Conep:xanue yuyeOHOro martepuaja mo teme: OpraHusm — eauHoe Ienoe. MHorooOpasue
opranu3moB. Pa3smMHOXeHHE — BakHelllee CBOWCTBO JKHMBBIX opraHu3MoB. [lomoBoe u OGecmosoe
pasmMHOxeHue. Mutos. Meiio3. OOpa3oBaHue MOJOBBIX KJIETOK U OIUIOIOTBOPEHHUE.
Buabl yueOHO# 1eATeJIbHOCTH
OBnazneHne 3HaHUSAMHU O Pa3MHOXKEHHM KaK O BaKHEWILIEM CBOWCTBE >KMBBIX OPraHU3MOB. Y MEHHUE
CaMOCTOSITEJIbHO HAaXOJUTh OTJIMYMS MHTO3a OT MEHO03a, OIpElesis SBONIOLUOHHYIO POJIb 3THX BHIOB
neneHus KieTkd. O3HaKOMJIEHHE C KJIIETOYHOM TEOPUEHN CTPOECHUS OPraHU3MOB. Y MEHHE CaMOCTOSITEIBHO



HCKaTb OOKa3aTCJIbCTBA TOI'0, YTO KJICTKA — J3JICMCHTApPHAAd KHBasd CUCTEMAa U OCHOBHAA CTPYKTYPHO-
(bYHKI_[I/IOHaIII)HaSI CAMHUIA BCEX XKUBBIX OPraHUu3MOB.

Tema 1.5 OnTorenes

Conep:xanue y4yeOHOro MaTepuasa mno Teme: MuauBuayanbHOE pa3BUTHE OpraHU3Ma
(onrorenes). [IpuumHBl HapylmIeHWNH pPa3BUTHS OpPraHW3MOB. WHIMBHIyanbHOE pPa3BUTHE 4YEIOBEKA.
PenponykruBHoe 310poBbe. llocnencTBust BAMSHUS ajlKOroJisl, HHKOTHHA, HAPKOTUYECKUX BEILECTB Ha
pa3BUTHE 3apOJIbIIIA YETOBEKA.

Buabl yueOHoii 1eATeIbHOCTH
O3HaKOMJICHHE C OCHOBHBIMU CTQIMSIMA OHTOTE€HE3a Ha MIPUMEPE PA3BUTHS TO3BOHOYHBIX KUBOTHBIX.
YMeHue XapakTepru30BaTh CTAIUNA MOCTIMOPUOHAILHOTO Pa3BUTHSI HAa IPUMEPE YEIOBEKa.
O3HakoMJIeHUE C IPUYMHAMM HAPYIICHUH B Pa3BUTHH OPraHU3MOB.

Pa3BuTHe ymeHUsT TpaBWIBHO ()OPMUPOBATH JIOKA3aTENbHYIO 0a3y 3BOJIONHUOHHOTO Pa3BUTHUS
YKHUBOTHOT'O MHpa.

Tema 1.6 3akoHOMepHOCTH HaC/IeJ0OBAHHUS PU3HAKOB

Conep:xanue y4yeOHOro Marepuaja Mo Teme: [eHeTHMKa — Hayka O 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYUBOCTU OPraHu3MoB. I'. MeH1eab — OCHOBOIOJIOKHUK T€HETHKH.
['eneTnyeckass TEPMUHOJIOTHST W CHUMBOJHMKA. 3aKOHBI TEHETUKH, YycTaHOBJIeHHbIe [. Menuaenem.
MounorubpuaHoe ¥ AUTHOPUIHOE CKpelMBaHHe. XpPOMOCOMHAas TEOpUs  HACIEJCTBEHHOCTH.
B3aumogeiictBue renoB. ['enetnka nosa. CuemieHHOE C MOJ0OM HacjaeAoBaHUE. 3HAYCHUE TeHETUKH ISt
CeJIeKIIMM U MeAUIMHbI. HaciencTBeHHble 00JIe3HH YellOBEKa, X MPUUMHBI U TPODUIaKTHKA.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C 3aKOHOMEPHOCTSIMHU HACJIEICTBEHHOCTH U M3MEHUMBOCTH OpraHu3MoB. M3yuenue
3aKOHOB TE€HETUKH, YyCTaHOBJIeHHbIe [. Mennenem. YMeHue pemaTh TEHETUYECKHE 3aJadd  Ha
MOHOTHOpPUAHOE U TUTHOPUIHOE CKPELIUBAHUE.

Tema 1.7 3akoHOMepHOCTH H3MEHYMBOCTH

Conep:xanue yueOHOro MaTepuaJia mno reMe: 3aKOHOMEPHOCTH M3MEeHYMBOCTH. HacneacTBenHas
WIM TEHOTHIHMYECKas HM3MEHYUBOCTh. MonudukanuoHHas, WJIM HEHACIEICTBEHHAs HW3MEHUYUBOCTD.
I'eneruka denoBeka. I'eHernka W wmeguuuHA. MarepuaibHble OCHOBBI  HACIEICTBEHHOCTH U
M3MEHYUBOCTH. ['€eHeTHKa 1 3BONIOLMOHHAs Teopus. ['eHeTnka nomynsmmii.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoOMIJICHHE C HACJICACTBEHHOH W HEHACIEJICTBCHHON W3MEHYUBOCTBIO M €€ OHOJIOTrHYecKOit
pOJIBI0O B A3BOJIIOLIMH KUBOro mupa. [lomydeHue mNpeacTraBieHUus O CBA3M T€HETUKA U MEIULIMHBI.
O3HakOMJICHHE C HACJIEICTBEHHBIMH OOJIE3HSIMH YeJIOBEeKa, X MPUIMHAMHU U npodunakTukoi. Mzyuenue
BIIMSIHUS QJIKOTOJIU3Ma, HApPKOMAaHWHM, KYpEeHUsS Ha HACIEACTBEHHOCTh Ha BHUeoMarepuaie. AHaiu3
(eHOTUITHYECKON M3MEHUMBOCTH. BBISBICHHE MyTareHOB B OKpY)KAIOIIEH cpelle M KOCBEHHAs OIEHKa
BO3MOJKHOTO WX BJIUSTHUS HA OPTaHU3M.

Tema 1.8 OcHOBBI cesleKIIUA PACTEHHH, 5)KHUBOTHBIX U MUKPOOPTaHNU3MOB

Coaepxxanue yuyeOHOro mMarepuaja mo teme: ['eHeTHka — TeOpeTHUYECKass OCHOBA CEJEKLIHU.
OpoManiHMBaHUE >KUBOTHBIX M BBIpAIIMBAHME KYJIbTYPHBIX PAaCTEHUN — HaydajbHBIE ATAlbl CEJIEKIHH.
VYuenue H.W. BaBuioBa o ieHTpax MHOT0OOpasus U MPOUCXOXKIACHUS KyJIbTYpHBIX pacTeHuil. OCHOBHbBIE
METOJIbl CeNIEKIIMM: THUOpHUIM3alUsS M UCKYCCTBEHHBIH OTOOp. OCHOBHBIE JOCTHIKEHUS COBPEMEHHOM
CEJIEKIIMM KYJIBTYPHBIX PACTEHUM, JOMAIIHUX >KMBOTHBIX M MHUKpPOOPraHM3MOB. buortexHomorus, ee
JOCTUKEHHS ¥ TIEPCIIEKTHUBBI Pa3BUTHUS. DTUUECKUE aCIEKThl HEKOTOPBIX JOCTUKEHUI B OMOTEXHOIOTHH.
I'MO. KiiounpoBaHue >KUBOTHBIX (ITpOOJIeMBbl KJIOHUPOBAHUS YETIOBEKA).

Buabl yueOHO# 1eATeJIbHOCTH

[lonydyeHne mnpencTaBIeHUs O TEHETUKE KaK O TEOPETHMUECKONM OCHOBE CcelleKIMH. Pa3Butue
METaINpeIMETHBIX YMEHUI B MTPOLECCE HAX0XKIEHHS Ha KapTe LIEHTPOB MHOI000pa3ys U MPOUCXOXKICHHS
KYJIbTYPHBIX PaCT€HUH M JOMALIHHUX >XUBOTHBIX, OTKpbITBIX H. M. BaBuioBbiM. M3yduenue meronos



ruOpuaM3alMil ¥ HMCKYCCTBEHHOrO OTOOpa. YMeHue pa30oupaTrbcs B 3THUYECKUX AaCMEKTaX HEKOTOPBIX
JNOCTH)KEHUM B OMOTEXHOJOIMM: KJIOHMPOBAHMHU MXHBOTHBIX M IpoOieMax KIOHUPOBAHMS YEIOBEKa.
O3HaKOMJIEHME C OCHOBHBIMM JOCTHXKEHUSIMH COBPEMEHHOM CEJEKIIMM KYJIbTYPHBIX pacTeHU,
JOMAILHUX KUBOTHBIX U MUKPOOPraHU3MOB.

Tema 1.9 Teopus 3BoonuN. JIBUKYIIMEe CHJIbI M IPUYHHBI IBOJTIONHH

Conep:xanue y4eOHOro marepuaja mo Teme: [UMoTe3bl MpoOUCXOXAEeHUS Xu3HU. McTopus
ABOIONMOHHBIX Hned. 3Haduenme pador K.Jlunues, ydenms XK.b.Jlamapka, 3BONIOIIMOHHON TEOpHUH
Y.dapBuna. Ponbp 3BOMIOINMOHHONW Teopud B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOMH
KapTUHBl MHpa. J[BKyliue CHUibl M NPUYMHBI SBOJIONHMH, MX BIMSHUE HA TeHO(OHH MOMYJISIIHH.
Muoroo0pa3ue Mupa Ha 3eMjie U ero OpraHu3ausl.

Buabl yueOHO# 1eATeJIbHOCTH
AHanu3 M OLEHKAa pPAa3IUYHBIX TUIIOTE3 MPOUCXOXKACHUs KHW3HM. llodydeHue mnpexacraBieHuss o0
YCIIOKHEHHUH JKUBBIX OPraHU3MOB Ha 3eMJI€ B IIPOLECCE IBOIOLUN. ¥ MEHHE SKCIIEPUMEHTAIBHBIM ITyTEM
BBISIBJISITh aJAalTUBHBIE OCOOCHHOCTHM OPraHU3MOB, MX OTHOCHUTEIbHBIA Xapakrep. O3HaKOMIIEHHE C
HEKOTOPBIMH TPEACTABUTEISAMU PEIKUX M HCYE3AIOIIMX BUIOB PACTEHUN W KUBOTHBIX. [IpoBenenue
OomucaHWs Ooco0eil  ogHOro BuUAa 1O  MOPQOJIOTHYECKOMY KPUTEPHIO TPU  BBINOJIHEHUH
nabopaTopHOipadoTHl. BrisgBIeHHE YepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Pa3HbIM cpeflaM OOMTaHUS
(BOIHOM, HA3€MHO-BO3AYIITHOM, IOYBEHHOM ).

Tema 1.10 Mukpo3BoJIIOLMS B MAKPOIBOIIOLHUSA

Coaep:xanue ydeOHOro marepuana mo teme: Muxkpossomonus. llomynsanusa - cTpykTypHas
€IMHMLIAa BUJa, €AMHMLA HBojouud. Bupa, ero kpurepun. BupooOpasoBanue. MaxposBosronus.
buonoruueckuii mporpecc, perpecc. HampaBnenuss 53BoIOIMM: HMIMOATANTalMH, apoMopQo3bl,
nereHepanus. JlokazaTenbCcTBa IBOJIOLNH.

Bupabl yueOHoil 1eATEIbHOCTH
O3HakOMJIEHHE C KOHIENIMEN BHJA, €€ KPUTEPUSIMH, MOAOOp MPUMEPOB TOTO, YTO MOMYNISLMS —
CTPYKTypHasi €IMHHLA BHJA M 3BoItoMH. O3HAKOMIIEHHE C JBWKYIIMMHCS CHUJIAMH JBOJIOLUUHN €€
JI0Ka3aTeJIbCTBAMU. Y CBOEHHE TOIO, YTO OCHOBHBIMHM HAIpPaBJIEHUSMHU 3BOJIOIMOHHOIO Iporpecca
SBJISTIOTCS] OMOJIOTMUECKUH Mporpecc u OUOJIOTHYecKuil perpecc.

Tema 1.11 IIpoucxo:xkaeHue yenoBeka. YesoBeyeckune pacol

Copep:xaHue y4eOHOro MaTepuasia mo TeMe: COBPEMEHHBICTHITOTE3bI TPOUCXOXKICHHUS YETIOBEKA.
DOBosonusl MPUMaToB. Jloka3aTenbCTBa POJICTBA YEJIOBEKA C MIIEKONHMTAIOLUIMMM >KUBOTHBIMH. OTallbl
HBOJIIOINH YETIOBEKA.

Buabl yueOHoil 1eATEIbHOCTH

Anamms3 u OIICHKA Pa3JIMYHbIX THIIOTE3 O NPOUCXOXKICHUU YCIIOBCKA. Pazsutne YMCHHA CTPOUTH
JI0Ka3aTeNbHyI0 0a3y 10 CpaBHUTEIbHOM XapaKTepUCTUKE YeI0BEKa U MPUMATOB, JOKa3bIBask UX POZICTBO.
BesiBIIeHHE ATArmoB HBOJIIONMHN YelIOBEKa. YMEHHWE J0Ka3bIBaTh PABEHCTBO YEJIOBEYECKHX pac Ha
OCHOBAHMU MX POJICTBA U €IMHCTBA MPOUCXOXKICHHUSA. Pa3BUTHE TONEPaHTHOCTH, KPUTHKA pacu3Ma BO
BCCX €TI0 IMMPOABJICHUAX.

Tema 1.12 TTousiTue 0 6mocdepe. Ixoaornyeckue PakTopbl

Copep:xanue y4eOHOro MaTepuasa no teme: buochepa — rimobanbHas skocucreMa. Yuenue B.
W. Bepnaackoro o ©Ouocdepe. Ponp xuBbiXx opranusmoB B Ouocdepe. buomacca. Kpyrosopot
BOXHEUIIMX OMOTEHHBIX 3JIEMEHTOB (Ha NMpHUMepe Yriepona, a3ora W jp.) B Ouocdepe. Dkoyiorus —
HayKa O B3aUMOOTHOILIEHHUSX OPraHU3MOB MEXAY cOo0OW M OKpyXKarolel cpenoil.OKoloruueckue
(bakTopsl, UX 3HaYeHHE B *kHU3HU opraHu3mMoB. Hoocdepa. [IpaBuna noseneHus aoael B OKpyKaromei
npupoHOi cpene. bepekHoe oTHOIIEHHE K OMOJIOTHYECKUM OOBEKTaM (PacTeHUSIM U KUBOTHBIM U HX
cooOIIecTBaM) U UX OXpaHa.

Buabl yueOHO# 1eATeJIbHOCTH
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Osnakomnenue ¢ yduenuem B.W.Bepnaackoro o Omocepe xak o rinobanpHOM skocucteme. Hammuume
IPEJCTAaBICHUA O CXEME SKOCHCTEMBbl Ha IpuMepe Onocdepsl, KpyroBOpoTe BEUIECTB M IMPEBPAILECHUU
SHEpruu B buocdepe.

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

W3yuenne sK0I0ru4eckux (pakTopoB U UX BIUSHHUSA HA OPTaHU3MBI.

Tema 1.13 DkoJI0rnyecKue CUCTEMbI

Conep:xanue y4eOHOro MarTepHajia IO TeMe: BHJIOBAas M NPOCTPAHCTBEHHAs CTPYKTypa
skocucteM. [IuieBbie CBs3M, KPYrOBOPOT BEIIECTB U MPEBpAILEHUE SHEPrUu B dKocucTeMax.lIpuunnbl
YCTOWYMBOCTU U cMeHbl 3KkocucteM. Cykneccun. VckycCcTBEHHBIE COOOIIECTBA — arpoOdIKOCUCTEMBI U
ypOOIKOCHUCTEMBI. MEKBHIIOBBIC B3aUMOOTHOIICHHUS B OKOCHCTEME: KOHKYPEHIUS, CHUMOMO3,
XUIIHUYECTBO, APa3uTU3M

Buabl yueOHoii 1eATEIbHOCTH
3HAKOMCTBO C HKOJIOTMYECKMMH CUCTEMaMH, UX BUJOBOM M MPOCTPAHCTBEHHOM CTPYKTypaMmH. Y MEHUE
OOBSICHSTH IPUINHBI YCTOMYUBOCTH H CMEHBI SKOCUCTEM.
O3HakOMJICHHE C MEKBHJIOBBIMH B3aHMMOOTHOIICHUSIMH B ASKOCHCTEME: KOHKYpEHIMEeH, CHUMOHO30M,
XUITHUYECTBOM, MTapa3UTU3MOM.
YMeHue CTpoUTh SIPYCHOCTh PACTUTEIHHOIO COOOIECTBA, MUIIEBBIC IIEMH U CETH B OMOIIEHO3€E, a TaKXKe
9KOJIOTUYECKUE MUPAMU/IBI.
3HaHME  OTIUYMTEIbHBIX IPU3HAKOB HMCKYCCTBEHHBIX  COOOIIECTB —  arpodKOCHUCTEMbl U
ypOOIKOCHUCTEMBI.
Onucanrie aHTPOIIOTEHHBIX U3MEHEHHUI B €CTECTBEHHBIX MPUPOIHBIX JIaHIadTax CBOSH MECTHOCTH.
CpaBHHTENBHOE OINKMCAHME OJHOW M3 €CTECTBEHHBIX NMPUPOAHBIX CHUCTEM (HAmpuMep, Jieca) M KaKou-
HUOY/b arpO’KOCUCTEMBI (HApUMEDP, MIIIEHUYHOTO TO0JIS).
CocraBneHrue CXeM Tepelayd BEUIECTB W DHEPTrUU IO IENSM MUTaHUS B MPUPOJHON IKOCHUCTEME H
arpoueHo3e.

Tema 1.14buocdepa u yenoBek. buonunka

Coaep:xkanue y4deOHOro Mmartepuana mo Teme: buocdhepa u yenoBek. buonHumka kak OmHO U3
HarpaBJieHUW Ouonmornu U kuOepHeTuku. Paccmorpenue OunoHuMkoW ocobeHHocTelr  Mopdo-
(U3HONTOTHYECKON OpraHu3alliy KUBBIX OPTaHU3MOB U MX UCIHOJIb30BaHUS ISl CO3/IaHUs COBEPIICHHBIX
TEXHUYECKUX CHUCTEM W YCTPOMCTB IO AHAJOTUU C JKUBBIMH cHUcTeMaMH. [IpUHIMIBI U TIPUMEPHI
WCIONIb30BaHUsl B XO3SIMCTBEHHOM NEATENbHOCTH IoJell MOPPOPYHKIIMOHANBHBIX YepT OpPTraHU3aINU
pacTeHUH U KUBOTHBIX.

Buab1 yueOHoil 1eATEIbHOCTH
O3HakOMJIEHHE C TpUMEpPaMH HCIIOJIB30BaHHUS B XO3SMCTBEHHOW JESATENbHOCTH Jtojed Mopgo-
(GYHKIIMOHATBHBIX YePT OPraHU3AIMH PACTEHUH M )KUBOTHBIX TIPU CO3JJAHUHM COBEPIICHHBIX TEXHUUECKUX
CHUCTEM U YCTPOMCTB MO AHAJIOTHH C XKUBBIMU CHUCTEMaMHU. 3HAKOMCTBO C TPyO4YaThIMH CTPYKTypaMu B
XKUBOM TPUPOAE M TEXHUKE, a’pPOJIMHAMMYECKMMHU M TUJPOJMHAMHYECKMMHU YCTPOMCTBAMU B KUBOMU
MIPUPOJIC U TEXHUKE. Y MEHUE CTPOUTh MOJCIIN CKJIATIaTON CTPYKTYPHI, HCTIOJIb3yeMbI€ B CTPOUTEILCTBE.

Pasznen 2 OBIIAA U HEOPI'TAHUYECKASA XUMUA

Tema 2.1 OcHOBHBbIE OHATHSA U 3AKOHbI XUMHUU

Conep:xanue y4deOHOro marepuasna mo Tteme: BemectBo. Atom. Monekyna. XuMudeckuid
aneMeHT. Amnnorponud. [Ipocteie U ciioxkHble BemiecTBa. KauyecTBEHHBIM M KOJTMYECTBEHHBIN COCTaB
BEIIECTB. XUMHUYECKHEe 3HAKH U ¢GopMynbl. OTHOCHUTENBHBIE AaTOMHAs W MOJICKYJSPHAs MAacChlI.
KonnuectBo BemiecTna.

OcHoBHbIE 3aKOHBI XUMHH. CTexuomeTpus. 3aKOH COXpPAHEHHS MAacChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIECTB MOJICKYJISIPHON CTPYKTYpbl. 3aKOH ABOTaJpO U CIEJICTBUS U3 HETO.

PacuerHpie 3a/1aun Ha HAXOXKJIEHUE OTHOCUTEIBLHON MOJIEKYJISIPHOM MACCHI, ONPEIEIEHUE MAaCCOBOU
JIOJIA XUMHUYECKHX AJIEMEHTOB B CJI0’KHOM BEILIECTBE.

Buabl yueOHoil 1eATEIbHOCTH
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YMeHHe JaBaTh OIpPEIEICHUE M ONEepUPOBATh CIEAYIOLIMMU XMMHUYECKUMHU IIOHATUSMHU: BEILECTBO,
XUMHMYECKHH DJIEMEHT, aTOM, MOJIEKYyJla, OTHOCUTEJIbHBIE aTOMHAss W MOJIEKYJSpPHAas MAaccChl, HOH,
QJUIOTPOIINSL, U30TOIBI, XUMUYECKAsI CBA3b, DJIEKTPOOTPULATEIIBHOCTD, BaJICHTHOCTb, CTENIEHb OKHUCIICHHUS,
MOJIb, MOJISIpHasE Macca, MOJIAPHBIE 00BEM Ta3000pa3HbIX BELIECTB, BEUIECTBA MOJIEKYISIPHOTO H
HEMOJIEKYJIIPHOTO CTpOoeHUs. POpMYJIMPOBAaHHUE 3aKOHOB COXPAHEHMsS MacChl BEIIECTB U ITOCTOSHCTBA
COCTaBa BEILECTB. YCTaHOBKA IPUYMHHO-CIEACTBEHHON CBA3M MEXIY COIEPKAHHMEM ITHX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (OPMYI U ypaBHEHUH.

Hcnonb3oBanue B yueOHOH U TPO(eCCUOHATBHON 1EATEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHne u3y4eHHBIX BEUIECTB II0 TPUBHUAIBHOM WJIM MEXIAYHApOJHONW HOMEHKIIATYpe U OTPaKCHHUE
COCTaBa ITUX COEAMHEHUH € IOMOIIBI0 XUMUYECKUX (hopMyII.

OTtpaxkeHre XUMUYECKUX ITPOLIECCOB C TOMOUIbI0 YPABHEHNN XUMUUYECKUX PEAKLIUH.

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

Conep:xanue yuyeOHoro marepuasna no teme: otkpoitue .M. Menaeneesim [lepronuueckoro
3akoHa. [lepuoanueckuii 3akon B hopmynuposke .M. Menneneena.

[lepuonnyeckas TabIUIIa XUMHUUECKUX SJIEMEHTOB — rpaduyeckoe 0ToOpakeHHe MEePHOAMIECKOTO
3akoHa. CTpyKTypa MepuoIudeckoil TaOiuIbl: mepuonbl (Maible U OOINblIMe), TPyHmnbl (TIaBHAsS U
moOovHas).

AToM— crokHasg 4vactuna. Sapo (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHas 000104yKka. M30TOIMBI.
CtpoeHre SJIEKTPOHHBIX O00JIOYEK aTOMOB JIIEMEHTOB MalblIX NepuojoB. OCOOCHHOCTH CTPOCHHS
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPUOIOB (MEPEXOIHBIX 31eMeHTOB). [ToHsTHE 00
opoutaisx. S-, p- u d-opourtanu. DIeKTPOHHBIC KOHYUTYPAITUU ATOMOB XUMUYECKUX JICMEHTOB.

CoBpemenHas (HopMynHpoOBKa MEPUOAMYECKOrO 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHAa U
MEPUOINYECKON CUCTEMBI XUMHYECKUX 3JieMeHTOB .M. MeHeneeBa 1uisl pa3BUTHS HAYKU U IOHUMaHUSA
XUMHUYECKON KAPTUHBI MUPA.

Buab1 yueOHoii 1eATEIbHOCTH
YcTaHOBKa IBOJOLMOHHON CYIIHOCTH MEHJIEJIEEBCKOM M COBPEMEHHOU (OPMYTHUPOBOK MEPHOTUIECKOTO
3akoHa [[. 1. Meneneena.

OO0bsacHeHre PU3NIECKOTO CMBICIIa CHMBOJIUKU MEPUOINYECKON TaOIUIBI XUMHYECKHX d7emMeHToB J]. 1.
MenpneneeBa (HOMEPOB JIEMEHTA, NTEPUO/IA, TPYIINHI) U YCTAHOBKA MPUYMHHO-CIICICTBEHHON BSI3U MEXKY
CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHHS CBOMCTB DJIIEMEHTOB U OOPAa30BaHHBIX MU BEIIECTB
B [IEPUO/IAaX U TPyMIMax.

XapakTepucThKa JJIEMEHTOB MallbiX U OONBIIUX MEPHOJOB MO WX MoNoxkeHuio B [lepumomnyeckoii
cucreme JI. 1. Menneneesa

Tema 2.3 CTtpoenne BemecTBa. XUMHYECKasl CBA3b

Conep:xkanue y4ye0HOro MaTepHaja IO TeMe: HOHHAs XMMHUYecKas CBA3b. KaTuoHbl, HX
o0pa3oBaHHE M3 aTOMOB B pe3yJbTaTe Ipolecca OKUCICHUA. AHMOHBI, UX O0Opa30BaHHE U3 aTOMOB B
pe3yibTare mpoliecca BOCCTaHOBIEHUS. IOHHAs CBA3b, KaK CBA3b MEXKAY KaTHOHAMH U aHMOHAMH 32 CUET
ANIEKTpOCTaTUYEeCKOro mputTshkeHus. Knaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsja, HaJIUYHUIO
rujapatHoi 000104ku. MoHHBIE KpucTasuMyeckue pemieTkd. CBoWCTBa BEUIECTB C HMOHHBIM THIIOM
KPHUCTAJUTMYECKON PEIIETKH.

KoBasnenTHass XuMuueckass cBA3b. MexaHM3M OOpa30BaHUS KOBAJIEHTHOM CBsA3M (OOMEHHBIH WU
JIOHOPHO-aKIENTOPHBIN). DIEeKTpooTpHUllaTeNbHOCTh. KoBaleHTHBIE MOJIIpHAsT M HENoJIsipHasl CBS3H.
KpaTtHOoCcTh KOBajeHTHOW CBsi3M. MoJEKy/IsipHblE W aTOMHBIE KpHUCTaJUIMdyeckue pemerku. CBoicTBa
BEIIECTB C MOJICKYJIIPHBIMH W aTOMHBIMU KPUCTAIUTHYECKIMH PEIIETKAMH.

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

ArperaTHble COCTOSHHSI BELIECTB M BOJOPOAHAs CBsA3b. TBepaoe, *XUAKOE M Tra3zoodpasHoe
cocTOsiHUS BewlecTB. [lepexon BelecTBa M3 OJHOIO arperaTHOrO COCTOsIHMA B Apyroe. Bogoponnas
CBS3b.
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Huctelie BeniectBa U cmecu. [loHsitue o cMecu BewecTB. [ OMOT€HHBIE U T€TEPOTrECHHBIE CMECH.
CocraB cMeceii: 00beMHast 1 MaccoBast J0JIM KOMIIOHEHTOB CMECH, MacCOBast IO IIPUMECEH.

[lonarue o nucmepcHoit cucreme. JucmepcHas ¢asza u aucnepcuonHas cpeaa. Kmaccuduxanms
JUCTIEPCHBIX cucTeM. [ToHATHE O KOJJTOUIHBIX CUCTEMAX.

Buabl yueOHoii 1eATEIbHOCTH
YcraHOBKa 3aBUCUMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT CTPOCHHS aTOMOB OOpa3yloIUX HX
XAMUYECKHUX DJICMEHTOB.
XapakTepuCTUKA BAXKHEHIIIUX TUIIOB XUMUYECKHUX CBS3€M 1 OTHOCUTEIBLHOCTH 3TOM THUIIOJIOTHH.
OOBbsicHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS KPUCTAITMIECKUX PEIIETOK

Tema 2.4 Bona. PacTBopbl. DJIeKTPOIUTHYECKAS JUCCOLUALMS

Conep:kanue y4e0OHOIro MaTepuasa Mo TeMe: BOJa Kak pacTBOpUTENb. PaCTBOPUMOCTh BEIIECTB.
Haceiiennble, HEHaCBIILIEHHBIE, TEPECHIIEHHBIE PAcTBOPHl. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B,
YKUJKOCTEH U TBEPJBIX BEIIECTB OT PA3IUYHBIX (DaKTOPOB.

MaccoBas 10151 paCTBOPEHHOIO BEUIECTBA.

DJIEKTPOJIUTHI u HE3JIEKTPOJIUTHI. DJIEKTPOIUTHYECKAS JMCCOLIMAIINS. MexaHnu3MbI
BJIEKTPOJUTAYECKON JUCCOLMAUMUA JUISl BEUIECTB C PAa3JMYHBIMA TUIIAMHM XHUMHUYECKOW CBSI3H.
I'mapatupoBaHHbIC M HETUIPATUPOBAHHBIE HOHBI. CTEMEHb AJIEKTPOIUTHUECKON auccounanuu. CUiibHbIC
u cialbie 37eKTpouThl. OCHOBHBIE TMOJIOKEHUS TEOPUM AICKTPOJUTUUECKOU Aucconuanuu. Kuciorsl,
OCHOBAHHMS U COJIM KaK AJICKTPOJIUTHI.

Buab1 yueOHoii 1eATEIbHOCTH
YMeHue naBarh OINPENEICHUE U ONEPUPOBATH CICAYIOIIMMU XUMHUYECKUMH IIOHATUSMU: PACTBOPBIL,
BJIEKTPOJIUT U HEJIEKTPOJIUT, SJEKTPOIUTAYECKAS TUCCOLHALIUS.

@opMyIHpPOBKa OCHOBHBIX IMOJIOKEHUN TEOPHUH SJIEKTPOJIMTHYECKOM JNMCCOLMALNUA U XapaKTepUCTUKA B
CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COCIMHEHUMN.

@opMyIHpPOBKa OCHOBHBIX IMOJIOKEHUN TEOPUU XMMUYECKOIO CTPOCHHUS OPraHUYECKUX COCAMHEHUN U
XapaKTEPHUCTUKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPTAHUYECKUX COCTMHEHUN

Tema 2.5 Knaccupukaunsi HeOpraHu4ecKux coeiMHEeHU U UX CBOIiCTBA

Coaep:xkaHue yyeOHOro MaTepuasia Mo TeMe:KHCIOTHI KaK AJIEKTPOIUTHI, UX KiIaccH(HUKAIUS 110
pa3IMYHBIM TMpU3HAKaM. XUMHYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUH AJIEKTPOIUTHUYECKOUN
mucconanui. OCOOEHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOW CEpPHOM M a30THOM KHUCIOT ¢
MeTtautamu. OCHOBHBIE CITOCOOBI TTOJIYYSHHS KUCTOTHI.

OcHOBaHMSI KakK D3JEKTPOJMTHI, MX KIAacCUPUKALUA IO PA3NIUYHBIM MpHU3HAKAM. XHUMHUYECKUE
CBOWCTBA OCHOBAHUM B CBETE TEOPHUH AIEKTPOIUTUUECKON Aucconranuu. Pa3noxkeHne HepacTBOPUMBIX B
BOJie OCHOBaHUU. OCHOBHBIE CTIOCOOBI MOTYYEHUSI OCHOBAHU.

Comnu kak 3nexTponuThl. Cou cpeHre, KUCIIble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEH B CBETE
TEOPHUH AIEKTPOIUTUIECKON Ariccorrariy. CrocoObl MOTy4eHUs COJIeH.

I'mpponus comnen.

Coneobpa3ytomiie 1 HeconaeoOpasyromre okcuabl. OCHOBHBIE, aM(pOTEpHBIC U KUCIOTHBIE OKCHUJIBI.
3aBUCHMOCTh XapaKTepa OKCHIA OT CTEIEeHH OKHCICHHS OO0pa3ymiolero ero Metaia. XUMHYECKHe
cBorcTBa OKCUIOB. [lomyyeHne okcuaos.

Buabl yueOHO# 1eATeJIbHOCTH
XapakTepucTuka COCTaBa, CTPOECHHS, CBOMCTB, MOJYyYE€HHUS M TPUMEHEHHUS OCHOBHBIX KJIAaCCOB
HEOPraHWYECKUX COCMHEHUN: OKCUIOB, KUCIOT, OCHOBAHUH U COJIEH.

Tema 2.6 Xumuueckue peakuuu
Copep:xxanue y4e0HOro MaTepHuasa Mo TeMe: KilacCUpUKAIUSI XMMUYECKHX peakiuid. Peakunun
COEIMHEHMS, pa3NloKeHus, 3aMenienusi, oomena. Karanutuueckue peakuuu. O6paTumblie 1 HeoOpaTHUMbIE
peakuuu. ['oMOreHHble W TETEPOTrE€HHBbIE PEaKLUU. DK30TEPMUYECKHE U SHIAOTEPMHUUYECKHE pEaKLUU.
TennoBoi a3 PexT xumudeckux peakiuii. TepMOXUMUIECKHE YpaBHEHUSI.
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OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIHH. CreneHb  OKHCICHHSA. OxkuciuTeilb |
BOCCTaHOBJICHHE. BoccTaHoBuTenh W OKHCIeHHE. MeTon 3JEKTPOHHOro OanaHca Il COCTaBJICHUS
YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

CkopocTh XMMHYECKHX peakuuil. [loHATHE O CKOpPOCTHM XUMHUYECKUX peaKluid. 3aBUCUMOCTh
CKOPOCTH XHMMHYECKUX PEAKIMA OT pa3IUYHbIX (PaKTOPOB: MPHUPOABI PEArupyIOMUX BEHIECTB, HX
KOHIIEHTpALlUK, TEMIIEPATypPbl, TIOBEPXHOCTU CONMPUKOCHOBEHUS U UCMOJb30BAHUS KaTAIM3aTOPOB.

OOparuMocTh XMMHUYECKHX peakiuil. OOparuMble ¥ HEOOpaTUMbIe pEaKUUU. XHUMHUYECKOe
PaBHOBECHE U CITOCOOBI €T0 CMEIICHHUSI.

Buabl yueOHoii 1eATEIbHOCTH
OOBsICHEHNE CYNTHOCTH XUMUYECKUX MpoIeccoB. Kimaccuukamuss XUMUYECKUX PEaKIUi 10 pa3InIHbIM
MpU3HAKAM: YHUCIYy U COCTaBY IMPOJIYKTOB W PEAreHTOB, TEIUIOBOMY 3(QeKTy, HampaBieHHUIo, ¢ase,
HaJUYHIO KaTaJli3aTopa, M3MEHCHHIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00pa3yOIINX BEIIESCTBA.
YcTaHOBKa MPU3HAKOB OOIIEr0 ¥ Pa3IUYHOTO B THIIOJIOTHHM pEAKIUH Al HEOPTaHWYeCKOW U
OpraHNU4YeCKON XUMHH.

Krnaccudukanus BeIecTB W MPOIECCOB C TOYKH 3PEHUS OKUCICHHsI-BOocCcTaHOBIICHUs. COCTaBJICHHE
ypaBHEHUHN peakiuil ¢ MOMOIIBIO METOoAa 3IEKTPOHHOTO OanaHca. OObsiCHEHUE 3aBUCHMOCTH CKOPOCTHU
XUMHYECKOHN PEeaKINH U TIOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (PaKTOPOB

Tema 2.7 MeTa/uibl H HeMeTaJJIbI

Conep:xxanue y4e0HOro Marepuasia no Teme: MeTaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U
KpuctamuioB. Ousndeckue cBoiicTBa MeTaiuioB. Kiaccudukaius METaUIOB MO Pa3IMYHBIM MPU3HAKAM.
XHMMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH Pl HAIIPSYKEHUH METaIoB. MeTamioTepMus.

OO6mue crnocoOpl noayuyeHuss MerawioB. Ilonstue o Metamnypruu. Ilupomeramnyprus,
TUIPOMETALIYPrus U dJeKTpoMeTaiTyprus. CIiuiaBbl YEpHBIE U LIBETHBIE.

Hemeramnel. OcoOeHHOCTH CTpOEHHs aTOMOB. Hemeramisl — mpocThie BemecTBA. 3aBHCHMOCTD
CBOMCTB TaJOr€HOB OT uX nonoxeHusa B Ilepuoguueckoin cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B  3aBUCHMOCTM OT HMX TOJOXKEHHS B  piny
NNEKTPOOTPHULIATEILHOCTH.

Buab1 yueOHoii 1eATeIbHOCTH
XapakTepHuCcTHKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIYyYEHHUS U IPUMEHEHMSI BakHeN X MeTayios (1A u 11
A Tpynm, anfoMUHHUS, JKene3a U UX COeAMHEHUN ).

XapakTepuCcTUKa COCTaBa, CTPOCHUS, CBOICTB, NOIYUYEeHUs U IPUMEHEHUs BakHeHnx Hemetanios (VIII
A, VIIA, VIA rpynm, a Takxe a3ota u ¢pocdopa, yriaepojaa u KpeMHUS, BOJOPO/Ia) U UX COCTUHEHHM.

Pa3znen 3 OPTAHUYECKASA XUMUA

Tema 3.1 OcHOBHBbIE IOHATHS OPraHUYECKOil XUMHUH U TEOPUSs
CTPOEHUS OPTAaHUYECKHUX COeIMHEeHUI

Coaep:kanue y4e0OHOro MaTepuajia Mo TeMme: IpenIMeT opraHudeckoil xumuu.llpuponHsre,
UCKYCCTBEHHBIE M CHUHTETHYECKHE OpraHndeckue BemiecTBa. CpaBHEHHE OpPraHMYECKHX BEIIECTB C
HEOPTaHNYECKUMH.

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 wn3oMepbl. XUMHUYECKHE (GOPMYNIBI W MOJAETH MOJIEKYN B
OpPraHUYeCcKOM XMMHUHU.

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

Krnaccnpukanust peaknuii B OpraHMYeCKOW XHWMHH. Peakuuw mpucoeanHEeHWs (THAPHPOBAHUS,
TaJIOTeHUPOBaHMs, THIAPOTAJIOTCHUPOBAHUS, THApartanyy). Peakmuu oTmieTuleHnst  (IeTUAPUPOBAHUS,
JEeTUAPOTraIOTeHUPOBaHMs, Aeruaparanun). Peakuun 3amernenns. Peakunyn nzoMepusanim.

Buabl yueOHO# 1eATeJIbHOCTH
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YMeHue naBaTh ONPEAEICHUE U ONEPUPOBATH CIEAYIOIMMU XUMUYECKMMM HOHATHUSMHU: YIIIEPOIHBIN
CKeJleT, PyHKIMOHAIbHAs TPYIIa, U30MEPHsl, TOMOJIOTHSL.

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

OTtpaxkeHre XUMHUYECKUX IIPOLIECCOB C OMOUIbI0 YPaBHEHUN XUMUYECKUX PEAKIIUH.

Tema 3.2 YriieBoaopoabl M UX NPUPOJAHBIEC HCTOYHUKH

Conep:xaHue y4eOHOro Marepuasia IO TeMe: AJIKaHbl: T'OMOJOTMYECKHU psAll, U30MEpus HU
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, 3TaHa): TOPEHME, 3aMELICHHE,
paznoxxeHue, neruapupoBanue. [Ipumenenne ankaHoB Ha OCHOBE CBOMCTB.

AnkeHbl.  JTWJIEH, €ro TNoJIydeHHe  (IeruApUpOBAHMEM  dTaHa, JCHoJIMMEepu3alueit
nonudTUIeHa).'oMooruueckuit  psi, U30Mepusi, HOMEHKIATypa aJIKeHOB. XHMHUYECKHE CBOMCTBa
STHIJIEHA: TOPEHUE, KaueCTBEHHbIE peakiuu (oOecrBeyrBaHe OPOMHOM BOJBI U PAcTBOpA IEpMaHraHaTa
Kanusl), ruapaTanus, nonuMepusanus.l [puMenenue 3TuaeHa Ha OCHOBE CBOMCTB.

Juenbl u kayuyku. [loHsTME O aueHax Kak YIVIEBOJOPOJAX C JBYMs JABOMHBIMHM CBSI3SMH.
ComnpsikeHHBIE THMEHBI. XUMUYECKHE CBOMCTBa OyranmeHa-1,3 u m3ompeHa: oOecrBeunBaHUEe OpOMHOI
BOJIbI U MTOJIMMEpPHU3aLUA B Kayuyku. HaTypanbHbIil 1 CUHTETHYECKHE KayuyKku. Pe3una.

AnkuHBI. ALleTuieH. XMMUYEeCKUE CBOMCTBA alleTUIIeHA: TOpEeHue, 00eCcIIBeUrBaHNEe OPOMHOM BOJIBI,
IIPUCOECIMHEHNE XJIOPOBOAOpPOAa M ruaparauusa. IIpumMeHeHme aneruieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBas U30MepHUs C aJKaIUEHAMM.

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
TOIJIMBA.

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

Buab1 yueOHoii 1eATEIbHOCTH
XapakTepuCTUKa COCTaBa, CTPOCHMs, CBOWMCTB, IOJYyYEHUS M NPUMEHEHHUs Ba)XKHEHMIIMX KJIACCOB
YTJI€BOJOPOAOB (AJKaHOB, LMKIJIOAJKAHOB, AJKEHOB, AJKWHOB, ape€HOB) M UX Haubojiee 3HAYMMBIX B
HapOJHOXO35MCTBEHHOM IUIaHE NIPEICTaBUTEIIEH.

Tema 3.3 Kucaopoaconepxaiiue opranu4eckue BemecTrsa

Coaep:xanue yueOHOro MmatepuaJia mo teme: cnupthl. [loayueHue staHosa OpOKEHUEM TIIIOKO3bI
W THApaTalMed STWwieHa. [ 'mapokcunbHas Tpynma kak (yHKiuoHanmbHas. [loHATHE O mpeaenbHBIX
OJIHOATOMHBIX CHHUpTaX. XMMHUYECKHE CBOWCTBAa ATaHOJA: B3aMMOJEWUCTBHE C HaTpueM, oOpa3oBaHME
IPOCTBIX MU CIOXHBIX 3(UPOB, OKHCICHHME B anbpaeruia. IIpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJIKOTOIM3M, €T0 MOCIEACTBUS U IPEAYIPEKICHHUE.

I'muuepuH kak MpeAcTaBUTENb MHOIOATOMHBIX  CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI'0aTOMHBbIE cIUPTHI. [[prMeHenune riuiepuHa.

@®enon. dusnueckre U XMMHUYECKHE CBOMCTBa (peHona.B3aumHOe BIMSHHE aTOMOB B MOJIEKYJIE
(beHoa: B3aMMOACHUCTBUE C THAPOKCHIOM HATpUs U a30THOM Kucnotoil. Ilpumenenune ¢peHona Ha OCHOBE
CBOMCTB.

Anspaerunsl. [lonarue o0 anpaernnax. AapAeruaHas rpynna kak GpyHKinoHanbHas. @opmalbaeru
U €ro CBOMCTBA: OKHCIIEHUE B COOTBETCTBYIOUIYIO KUCIIOTY,BOCCTAHOBIIEHUE B COOTBETCTBYIOLIUH CITUPT.
[Tony4yeHue anbaeruyioB OKUCIEHHMEM COOTBETCTBYIOIIMX CHUPTOB. llpumeHenue ¢opmanbaernaa Ha
OCHOBE €T0 CBOWCTB.

KapOonoBeie kucnotel. [loHsiTHE 0 KapOOHOBBIX KucCHOTax. KapOokcuibpHas rpymnma Kak
¢dbyHkuoHanbHas. ['oMonoruueckuil psii IpeaenbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIHOT. [lomyuenue
KapOOHOBBIX KHCIIOT OKHCJIEHHEM albJIerHJ0B. XMMUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI: 00IIMe
CBOMCTBA ¢ MUHEpaIbHBIMU KUCIOTAaMHU U peakius 3repudukanuu. [IpumMenenne ykcycHOW KHUCIOTHI Ha
OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI HA PUMEPE NATbMUTHHOBOM U CTEApUHOBOM.

Cnoxnbie 3¢upsl ¥ Kupbl. [lomydeHne cIoxHBIX 3GUPOB peakmnuert sTepudukanun. CIoXKHBIC
3¢upkl B IpUpo/e, ux 3HaueHue. [IpuMeHeHne cioXHbIX 3(UpPOB HA OCHOBE CBOMCTB.
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Kupsl kak crnoxHable 3¢upsl. Knaccudukanus xupoB. XUMUUECKHUE CBOWCTBA KUPOB: TUAPOIIN3 U
TUIPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre )KUpOB Ha OCHOBE CBOMCTB.MbLIa.

VYrneBoasl. YTIEBOIbI, MX KIACCH(PHUKAIMIA: MOHOCAaxapuabl (TIOK03a, (hpyKTO3a), IUcCaxapuibl
(caxapo3a) u mojmcaxapuibl (Kpaxmail U IeJUII0II03a).

['moko3a — BEMIECTBO C JIBOMCTBEHHOW (PYHKIMEWH — ambAeTUAOCIUPT. XUMHUYECKHUE CBOWCTBA
TJIIOKO3Bl: OKUCJIEHHE B TJIIOKOHOBYIO KHUCIJIOTY, BOCCTAHOBJICHHE B COpPOHT, CIUPTOBOE OpOKEHUE.
IIpumeHeHue IIII0KO3bl HA OCHOBE CBOWCTB.

3HaueHWe YIJIEBOJAOB B JKMBOW TMpUPOAE M IKU3HU uyenoBeka. [loHsaTtne o peakumsx
MIOJINKOHJEHCALIUY U TUAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILECHUN: TTII0K03a —> TOJIUCaxapu.

Buabl yueOHO# 1eATeJIbHOCTH
XapakTepUCTHKaA COCTaBa, CTPOEHHUs], CBOMCTB, IOJYy4YECHUs U IIPUMEHEHUS BaXKHEUIINX IIPEICTaBUTEIICH:
METaHOJIa U 3TaHoJa, CII0KHBIX Y(QHUPOB, KUPOB, MBI, AJIbJIETHI0B (OpMaIbAETHAOB U alleTaabAeTUAA),
KETOHOB (ameToHa), KapOOHOBBIX KHUCIOT (YKCYCHOM KHCJIOTBI), MOHOCaxapujoB (TJIOKO3BI),
JrcaxapHioB (caxapo3sbl), MoJMcaxapuaoB (KpaxMania U HEeJUTI0I03bl).

Tema 3.4 A3zorconep:kanue oprannyeckune coequneHus. Iloaumepnt

Coaep:kaHue y4e0HOro MaTepuaja mo TeMe:NoHsATHE 00 amMuHaX. AnMM(paTUIeCKHEe aMUHBI, HX
KinaccupuKalysg U HOMEHKIaTypa. AHHWIMH, Kak OopraHudeckoe ocHoBaHue. [lonmydyenuwe aHuiInHA U3
HUTpoOeH3oa. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

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

benku.llepBuunas, BTOpuYHAas, TpETHYHAsI CTPYKTYpHl OEIKOB. XUMHUECKHE CBOHCTBA OEIKOB:
rOpeHwue, JeHaTypauus, THIPOIu3, [IBETHbIC peakiuu. buonornueckue GyHKIUN OEIKOB.

[Tonumepsl. benku u nonucaxapupl Kak OMONOIMMEPHI.

[Inactmaccel.  IlonmydyeHue mnonuMMepoB peakuued MOJUMEPU3alud M MOJHMKOHJACHCALUH.
TepmornuiacTu4yHbIE M TEPMOpPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niactmace.

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

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOCHHUsS, CBOMCTB, MOJYyYEHUS M MPUMEHEHMs] aHWIMHA, aMHUHOKHCIIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETMUYECKUX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

3 YCJIOBUSA PEAJIM3AIIMYA YYEBHOM JUCHUTIJIMHBI
3.1 MarepuajJbHO-TEXHHYECKOE O0ecTeueHue
s peanuzanuy mporpamMmbl y4eOHON NUCHUTUTMHBI MPEAYCMOTPEHBI CIEIYIOIINE CHelHalbHbIe
MIOMCIIICHUA U OCHAII[CHUE:

Tun n HamMeHOBaHMeE

Ocnameﬂue CIICMAJIBbHOI'O MOMEIICHU A
CIICINAJbHOI0 IMMOMCIICHUSA

KaOMHET €CTeCTBEHHOHAYYHbIX MynpTUMEIUIHBIE  CpEACTBA  XPAaHEHHUs, NepeJaynd U
TUCLUILITUH npeJicTaBlIeHNs HH(DOPMALIUH.
YyeOHO-MeTOIMYeCKass  JIOKYMEHTalMs,  JUAAKTHUYECKHE
CpeCTBa.
nabopaTtopust XuMHUH JlaGopaTtopHoe o6opynoBaHHEe, U3MEPUTENbHBIE TPUOOPHI JUIS

BBITIOJIHEHHS JTAOOPATOPHBIX padoOT:

anmapar JJis JUCTHUIALMHU BOJBI, HAOOp apeoMeTpoB, OaHs
KOMOMHHMpOBaHHas J1abopaTopHasi, BEChl TEXHUYECKKHE U
AQHAJTUTHYECKUE C Pa3HOBECAMHU, KOJOPHUMETp-HeeToMeTp
(boTORNIeKTpUYECKHl, KOJIOHKa aJcOpOLMOHHAs, HarpeBaTellb
Ui poOUpoK, pH-MeTp, MUIIITMBOIBTMETp, M€4Yb THIENIbHAS,
YCTAQHOBKA Il TUTPOBAHUS, EHTPU(PYra I1eMOHCTPALMOHHAS,
AJIEKTPOIUINTKA JIAOOPATOpHAsl, KPUCTAIUIN3ATOP
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Tun u HauMeHOBaHHE

CIICHUAJIBHOTO MOMCIIICHU A

Ocnameﬂne CIICHNAJIBHOI'0 NOMCEIICHUSA

[[Ixadb1 BBITSHKHOM U CYIIMIIBHBIN

Ilomenienue 1A
MPOPUITAKTHIECKOTO

00opyI0BaHUS

XpaHEHHS
o0cTy>)KUBaHUS
y4eOHOT0 000pYI0BaHHS/CIIOPTUBHOTO

u | llkagsr

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. Speiruna. — 2-e u3n. — Mocksa :

WznarensctBo FOpaiit, 2019. — 378 ¢. — (Ilpodeccuonansuoe odpazoanue). — ISBN 978-5-

534-09603-3. — Texkcr : anekrpounsii // DBC MOpaiir [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-¢ u3n., 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 - 3aru. ¢ 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 <c¢. - Pexum gocrtyma: https://biblio-online.ru/viewer/obschaya-i-

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

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 - 3ara. ¢ skpaHa.

. 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-meTomuueckoe mocoobue / 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., ucnp. u jgom. — Mocksa:

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

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

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

123.pdf&view=true. — MakpooOOBEKT.

IIporpammuoe odecnieuenune u UHTepHeT-pecypenl:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UH
MS Windows 7 (mommwucka | [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 6eccpodHo
KasperskyEndpointSecurity must | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-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 WHOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — OIIUOP [DnexTpoHHbIH

2.

3.

4.

pecypc]. — Pexxum noctyna: www.fcior.edu.ru, cBo6oanbIit. — 3ari. ¢ skpana. S3. pyc.
Enunas xomnexkuusi mudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB [DIEKTpOHHBIA pecypc]. — Pexum
nocrymna: Www.school-collection.edu.ru, ceo6oaubIi. — 3ari. ¢ 3kpaHa. S3. pyc.

Enunoe okHO JocTyma Kk oOpasoBarebHbIM pecypcam Poccuiickoit @eneparu [DaeKTPOHHbIH
pecype]. — Pexxum mocryma: http://window.edu.ru/, ceo6oaubIii. — 3ari. ¢ a3kpana. 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 Kontponupyemsie HanmenoBaHue
B (Tembl) yueOHOM TUCIUIUINHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
= Brenenue JIPS, MP4, Tecm
1IP1, IIP2, IIP3

2. JIPS, JIPY, JIP14;

Pasnen 1 buouorus %;:z’ IAIIP{)Z% 11P3, I]{Z;nmpo&mpa boma
11P4, IIP5

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

4. Tema 1.2 OOMeH BewECTB U ‘gﬁ; %ﬁj Ipi, 1Pz, 31;%1 e) paoma (npaxmurieckoe
MPEeBpAICHUAE SHEPTUU B KIICTKE

5. Tema 1.3 Crpoenue u GpyHKIHHI JIPS, JIP9, MP4, MP5, | Jlabopamopnas paboma
KIIETKA IIP1, IIP2, TIP3, [IP4

6. Tema 1.4 ®opmbl pa3MHOXKEHUS JIPS, JIPY, MP4, Konmpomonas paboma
OpraHu3MoB. JleeHne KIeTok IIP1, IIP2, TIP3

7. JIPS, JIP9, MP4, MP5, Tpaxmumeckas paboma (npaxmuseckoe
Tema 1.5 OHTorenes IIP1, IIP2, IIP3 3a0anue)

8 Tema 1.6 3akoHOMEpHOCTH ‘ZI;’j ;7]1[3 %ﬁ:}l JIabopamophas paborma
HACJICIOBAHUS IIPU3HAKOB 17P4

9. Tema 1.7 3akoHOMEpHOCTH JIPS, JIP9, MP4, MP5, | Jlabopamopnas paboma
N3MEHYUBOCTH IIP]1, IIP2, TIP3, IIP4

10. Tema 1.8 OcHOBBI celeKINN JIPS, JIP9, MP4, Tecm
pacTeHuH, )KUBOTHBIX U 1IP1, IIP2, IIP3
MHKPOOPTaHU3MOB

11. Tewma 1.9 Teopus sBoMIONINN. JIPS, JIP9, MP4, MP5, Tecm
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JIBWOKyIIHE CHITBI B IPUYUHBI
SBOJIIOLUHU

IIP1, IIP2, IIP3, ITP4

12. Tema 1.10 MHUKPOIBOTIOIUS U JIPS, JIP9, MP4, MP5, Tpaxmuueckas paboma (npaxkmuteckoe
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, MP5,
Dxonorunueckue (PakTophl 1IP1, IIP2, TIP3,
IIP4, IIP5
15. JIP5, JIPY, JIP14, Ketic-3a0aua / cumyayuonnas 3a0aua
Tema 1.13 Dxonornyeckue CUCTe MP4, MP5,
Ma 1. KOJIOTHYECKHE CHCTEMBL | 1" s ip s
IIP4, IIP5
16. JIP5, JIP9, JIP14; Konmpomeras paboma
Tema 1.14 Buocdepa u uenosexk. MP4, MP5;
buonuka IIP1, [IP2, IIP3,
1IP4, IIP5
17. | Paznen 2 O6mas u JIPS, JIPY, JIP14, MP4, Kormpomvhas paboma
HeoprannvecKkass XuMus MP5, IIP6, IIP7, IIPS, Tecm
IIPY, IIP10, IIP11
18. | Beenenue JIPS, JIP9,MP5, ITP9 Tecm
19. | Tema 2.1 OCHOBHBIC ITOHATHUS U JIP5, JIP9, MP4, Jluxmarmor
3aKOHBI X UMHH MP5, ITP6, ITP7, IIPS, | Ilpaxmuyeckas paboma
IIP9, 1IP11 (npaxmumeckoe 3a0anue)
20. | Tema 2.2. [lepuoanyecKkuii 3aKOH JIPS, JIPY, JIP14, MP4, | Jluxmanmol
W MIEPUOJNYECKAS] CUCTEMA 117\;[’]; 5’17 1;1; g gf) ‘3’] Tpaxmureckas paboma
J.1.Menneneesa. CtpoeHue ’ ’ (nparmurieckoe sadariie)
aToMa
21. | Tema 2.3.CTpoeHue BelIeCTBA. JIP5, JIPY, JIP14, MP4, | Tecm
XUMHYECKasI CBA3L. MPS, ITP6, ITP7, I1PS, Hurmarmeor
I1P9, IIP10, I[IP11
22. | Tema 2.4Bojma. PacTBOpBLI. JIPS, JIP14, MP4, Tecm
DIEKTPOTUTHIECKAS JUCCOIHAITUS MP5, 11P6, 1IP7, ITPS, Jlabopamophas paboma
IIP10, IIP11
23. | Tema 2.5 Knaccudukanus JIP9, JIP14, MP4, Tecm
HEOPraHWYECKUX COCAUHEHUN U MP5, 11P6, 11PS, Jlabopamopras paboma
o IIP9, IIP10
HUX CBOHMCTBa
24. Tena 2.6X JIPS, JIP9, MP4, Jluxmarmor
€Ma 2. HMUYCCKUEC pCAKIUHN MP5, I1P6, TIPS, Hpakmuqecmﬂpa@ma
1IP9, 1IP10 (npaxmuveckoe 3a0arue)
25. T 2 7M JIPS, JIP9, MP4, Tecm
ema 2.7MeTaiasl U HEMETAIbI MPS, IIP6, 11P7, TIPS, | -
IIP9, IIP10, [IP11
26. JIPS, JIPY, JIP14, MP4, | KonmpomHas paboma
Pazgen 3 Oprannyeckasi XuMus MPS, IIP6, ITP7, ITPS, | Tocm
ITPY, ITP10, ITP11
27. | Tema 3.1 OCHOBHBIE MOHATHS JIPS, JIPY, JIP14, MP4, | Tecm
MP35, I1IP6, IIP7, TIPS, ,ZZMRTI’IGHWIbl

OpraHUYECKON XUMUU U TEOpHUs
CTPOEHUS OPTaHUYECKUX

1IPY, IIP10, IIP11
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COEeIUHEHUN

28. | Tema 3.2 YriaeBoaopoabl U UX JIPS, JIP9, JIP14, MP4, | Tecm
IIP6, IIP7, TIPS, ,ZZMRTI’I(IHWZbl

IIPUPOJHBIE UCTOYHUKH
11PY, IIP10, IIP11

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

OpraHMYeCKHE BEIIECTBA MP5, 1IP7, IIPS, Lluxmanmor
IIP9, IIP10, IIP11
30. | Tema 3.4 AzoTcoaepikariue JIPS, JIP9, JIP14, MP4, | Tecm
OPraHUYECKHUE COEAUHEHMS. MP5, IIP6, IIP7, ITPS, | Jlabopamophas patoma

1IPY, IIP10, IIP11
ITonumepsr.

4.2 IlpoMe:xxyTOUYHAS aTTeCTALUSA

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

3a4C€T BO BTOPOM CEMECTPE.

No Konmponsnoie gonpocovl/oudaxmuueckue eOuHubl Tema

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

no

OnTtorenes. [IpuunHbl HapyHIeHUN pa3BUTH OPraHU3MOB

w

HacnencrBennbie 00J1e3HN YeIOBEKa, MX MPUYMHBI U TPO(UITAKTHKA

4. I'unotessl IMPOUCXOKACHUA JKU3HHU. COBpeMeHHBIe THUITIOTC3bI
ITPONUCXOKIACHUA YCTTOBCKA

o

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)

7. [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 mosnekynsl JJHK, ncrnons3ys npuHmmn Paszpnen 1 buosiorus

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

[UT - TUI - TTT - OTL — AALL - UL - AAT - TTI' - T'TA - IITT -
0T

2. | YV yenoBeka anbOWHU3M — ayTOCOMHBIN PEIIECCUBHBIN PU3HAK.
My>x4rHa anbOMHOC KEHUJICS Ha KEHILMHE C HOPMAaJIbHOM
MUTMEHTaIMel. Y HUX POJUIIOCH ABOE ACTeH — HOPMAIBHBIN U aTbOUHOC.
OnpenenuTb TeHOTUITBI BCEX YKA3aHHBIX YJIEHOB CEMbH.
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3. | lIpu mponyckanuu cepoBoopona oobeMoM 2,8 11 (HopManbHble yciaoBus) | Pazmen 2. O6mas u
yepe3 U30bITOK pacTBopa cyibdata meau (1I) odpazoBancs ocanok HeopraHuyeckas
Mmaccoit 11,4 r. Onpenenure BbIXOJ IPOIYKTa PEAKIIUN XUMMHS

4. | JlaTb XapaKTepUCTUKY XMMHUYECKOIO JIEMEHTA C MOPSIKOBHIM 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, Py IIOMOIIN KaKKX PEAKIUH MOKHO OCYIIIECTBHTH
CIIE IO MK [TPEBPAILCHUI:
Cl, — HCI — CuCl, —ZnClI

7. | B cnenyoomux ypaBHEHHIX paccTaBbTe KOA((GUIIUEHTHI METOIOM
AJIEKTPOHHOTO OallaHCa, YKaXUTE OKUCIUTENbh U BOCCTAHOBUTEIIb:

Al+0, = A|203

8. | 3akoHuHTEe ypaBHEHUS peakiuil B MOJICKYJIIPHOH 1 HOHHOM (hopmax:
Na,S + ZnCl, =

9. | Onpenenure GopMyiy ajJkeHa, €CIH €ro INIOTHOCTH 110 BOJOPOIY paBHA Paznen 3
42. Oprannyeckas

XUMUsA

Kputepun onenku ougpepenyuposannozo 3auema

- «OTIUYHO» - TEOPETUUYECKOE COJEpKAaHWE Kypca OCBOCHO TMOJIHOCTHIO, 0e3 mpoOesos,
yMeHHsI CPOPMUPOBAHBI, BCE MPENYCMOTPEHHbIE TPOrpaMMOM yueOHbIEe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOpeTHYECKOe COJEp)KaHHE Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOenos,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE NPOrpaMMol ydeOHbIE
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBITIOJIHEHBI C OIIMOKaMH.

—  «YIOBJETBOPUTEIBHO» - TEOPETHUECKOE COAEpKAHME Kypca OCBOEHO YAaCTHUYHO, HO
npobensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHs pabOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(HOPMUPOBaHbBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoOi 00ydeHHUs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUN COJIepKAT OLITHOKH.

—  «HeynoBnerBopuTenbHO» - TEOPETUUECKOE COJEPKaHUE Kypca HE OCBOEHO, HEOOXOMMbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbBIE 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
(GYHKIHMH KICTKA

I'pynnoseie nuckyccuu

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

Tema 1.9 Teopus
3BOJIIOIMU. J[BrKyME
CHWJIBI M IPUYHUHBI

Tpenunr

BrimonHenue ynpaxHeHUI 10 M3yYEHUIO0 CBOUX
JIOMUHAHTHBIX U PELIECCUBHBIX MPU3HAKOB

SBOJTIOLIUHT

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 o0yyaronuxcsiioJKHa peliiTh

Ilepuoanuecknii 3aKOHU
MEPUOINYECKasi CUCTEMY
J.M.Menneneena.
CrpoeHnue atoma

OJIHYy MPOOJIEMY, OCHOBBIBASICh Ha 3HAHUU
TEOPETUYECKOT0 MaTepUaIIa U MPEANOI0KEHUM,
BBIJIBUT'A€MbIX WICHAMHU TPYIIIIbL:

- 3aKOH PaJMOAKTUBHOIO pacnajia.

- buonornueckoe AeliCTBUE AIEPHBIX U3ITYUEHUN.
- [lonsiTHe 0 103€ U3TyYEeHUS U CIIOCOOBI 3aIIUThHI
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

Tewma 3.2.
YrieBogopoabl U X
MIPUPOJHBIE HCTOYHUKH

I'pynnoseie quckyccuu

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

Ha BTopom aTtane - anHanu3 o0mumx npooem:
MIPUMEHEHHE YTIIEBOIOPOJIOB B TPOMBIIIEHHOCTH

Tema Ne 3.3
Kucnoponcoaepxkamiue
OpraHUYECKUE

BeEIIEeCTBa

['pynnoseie nuckyccnn

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

22



[punoxenue 2

NEPEYEHb 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
YyelnoBeKa M JIPYrUX  [O3BOHOYHBIX  Kak
JI0KAa3aTeNIbCTBA SBOJIIOIIMOHHOTO POJICTBA

1.6 3akoHOMepHOCTH Jlaboparopnas paboTta Ne2. Pewenue 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

Paznen 2. HEOPTAHUYECKASA XUMUS

2.1 OCHOBHBIE TOHATHSA U [Tpaktuyeckas pabora Ne4. Pacuersl 1o 2

3aKOHBI XHMUHU XUMHYECKIM (opMyJiaM B ypaBHEHUSIM

2.2 llepuonnueckuii 3akoH | [Ipaktnueckas  pabora  Ne5.  CocraBieHue 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 pabotra Ne4.Peakuum HOHHOTO 2

DNEeKTPOTUTHYECKAS oOMeHa. HcnbiTanue pacTBOpOB conei

JIICCOTIMAITHSI. WH/INKaTOpaMH

2.5 Knaccuduxanus JlaGopatopHas pabora Ne5.KauecTBeHHBIE 2

HEOPTraHMYECKUX peaknuu Ha XJIOpUA-, 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.

NTOTI'O 24
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[punoxenue 3

OBPA3OBATEJIGHBII MAPIIPYT

KoHnTtponmpyemslie
KonTtpons KonTponupyembl
Has TouKa pasaenbl (TembI) ¢ pe3ybTATHI OueHovHbIe cCpeaCTBA
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 Paszngea 3. JIPS, JIPY, JIP14, KonrpoabHas | 1. PacuerHsie 3aaun
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
TOYHAasI 3a4eT KOHTPOJIbHASI | BOTIPOCHI IO COJICPIKAHHIO
aTrrecran paGora Kypca
us 2. TunoBble 3a1anus
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Paszpen paboueii Kparkoe cozneprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, [oanuce
n/n MpOTPaMMBbI Ne mporokona | mpencenaresns
3acenanus [1K I1K
Pabouas nporpamma yueOHOI aucummuinabl «EctecTBO3HaHME)
aKTyanusupoBaHa. B pabouyio  mporpamMMy — BHECEHBI
CJICYIONINE N3MEHEHUSL:
1 3.2 B cBm3m c oOHOBiIeHWeM maTgopmbel snekTporHOH | 11.09.2019T.
Y4ebHO- oubmmoreynoii cucrembl ‘“3HaEmyM” B TekcT pasgena 3.2 | IIportoxom Ne | pa
MeToamdeckoe u | Paboueil mporpaMMmbl BKIIOYEHBI OOHOBIICHHBIE —PEKHMBI 78
nH(pOpManMOHHOE | TOCTyIa Ha HH()OPMALMOHHBIE HCTOYHHKH.
obecrieueHne
peanuzanun
POTPaMMBbl
2 3 YCJIOBUA B cBmum ¢ o0OHOBIEHMEM  MaTepUAIbHO-TEXHHYECKOTO 16.09.2020 r.
PEAJIM3ALIUU | obeceuenus 0. MarepuanbHo-Texauueckoe obecnedenne | IIpoTokon Ne 1 L.
VYEBHOU YUTaTh B HOBOM PeJAKLUH: &\
JUCHUIUIMHBI | Kaéuner EcTecTBeHHOHAYYHBIX JUCITUTLTHH
YueOHast ayAMTOpHUs [UIsl TPOBEICHUST YUEOHBIX, MPAKTUUECKUX
1 JJa0OPaTOPHBIX 3aHATUH, UIS IPYIIOBBIX M WHANBHUYadbHBIX
KOHCYJIbTallUi, JUIA TEKYIIEro KOHTPOJS M NPOMEKYTOYHOU
aTTeCTalHu.
Pabouee mecTo mpemnopaBaTens: NEPCOHATBHBIH KOMIIBIOTED,
paboume MecTa OOyYarOmMXcs, OOCKa Yy4eOHas, ydeOHas
Me0ernb
JlaGopaTopus Xumun
YueOHast ayAuTOpHUs [UIsl TPOBEICHUST YUEOHBIX, MPAKTUUECKUX
1 1a00paTOPHBIX 3aHATUH, JUIs TPYNIIOBBIX M WHIUBHIYaJIbHBIX
KOHCYJIbTallUi, JJI1 TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOU
aTTecTalMy.
Pabouee mecTo mnpenojaBareNs: NEPCOHAIbHBIH KOMIIBIOTED,
paboume MecTta oOOyYaromuxcs, HOCKa Yy4eOHas, ydeOHas
MeOeIb;
Maxer nemoHcTpammoHHEIH "LleHTpHdyray, TemaTHueckue
TUTAKaThl U TAOJIHIIBI;
Becsl TexHHUECKHE C Pa3HOBECAMU;
Becsl anekTpoHHBIE YUeOHBIE 10 2 KT}
Becs! kBagpartHsle;
OKCHKaTOPHI;
CymuniKy HaCTeHHBIE;
Kpeimika ¢ BeITSDKKOH (Ui BeITsDKHOTO 1Kada Ne01380750),
(200*660*3500 Mm;
Turnmu dpapdoposrsie HuzKHE No3;
Ikads! 1uist mocy sl 1 000PYI0BAHUSE;
HIkad mis XpaHeHUS] XUMUYECKUX peakTuBoB, (450%900*2100
MM.);
Ikads! cymuibHbIE;
HIunis! TUTeNbHBIE,
[Ika¢ BEITSKHOM ¢ MOUKOI;
HancraBka gy crona;
Buckosumerpsr BIDK;
CnuproBku CJI-2
3 3 YCJIOBUA B cBa3m ¢ OOHOBIEHHEM  MaTepPHATBHO-TEXHUYECKOTO 16.09.2020 r.
PEAJIM3ALIMM | obecnieuenuss n. Ilporpammuoe obecrnedenue u Hurepuer- | [Iporoxom Ne 1 ra
YYEBHOM PECYPCHI YATATh B HOBOM PENAKITHM: G
JUCHUIUIMHBI | Kaéuner EcTecTBeHHOHAYYHBIX TUCIUTIIHH

MS Windows (nmoamucka Imagine Premium) morosop [1-1227
ot 08.10.2018, cpoxk neitctus:11.10.2021

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6ecCpOIHO

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JIEHCTBHS: O€CCPOTHO
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JlaGopaTopus Xumun

MS Windows (moamucka Imagine Premium) morosop J[-1227
ot 08.10.2018, cpok mevictmsi:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHO

7 Zip cBoboano pacmpoctpansiemoe (https://www.7-zip.org/),
CPOK JeHCTBHA: OecCPOTHO

3 YCJIOBUS
PEAJIN3ALIMU
VUEBHOM
JIUCLMITIMHBI

B cBI3m ¢ 3aKimoYeHWEM KOHTPAaKTOB CO CTOPOHHHMH
JJEKTPOHHBIMH ~ OmONMMoTeyHBIMH — cucteMamu  “FOpait”
(Kontpakt Ne K-55-20 ot 25.08.2020 r. OOO «31eKTpOHHOE
H3aTEILCTBO IOPAﬁT>>, 01.09.2020 r. mo 31.08.2021 r.), m.
WudopmanmonHoe obecrieueHne oOydeHUS 4YWTAaTh B HOBOU
pelnaKuuu:
OcHOBHBIE HCTOYHUKH:

1. bBuonorus [DneKTpoHHBIH pecypc]: Y4eOHHK M NPAaKTUKYM
UL cpemHero ImpodeccroHanbHOTO oOpasoBanms / B. H.
SAperun [1 gp.] ; nox pemakuumeit B. H. SApeirnHa. — 2-e u3a.
— MockBa : HzgarensctBo IOpaiit, 2019. — 378 c. —
(ITpodeccuonanpuoe obpasosanue). — ISBN 978-5-534-
09603-3. — Texct : snexrponnsit / OBC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/433339
2. Kamunckwuii, B. A. Oprannueckas xumus B 2 4. Yactp 1
[DnexTponnslii pecypc]: yueonuk mis CI10/ B.A. Kamuuckuii -
2-e w31, uctp. u pon. — Mocksa: UznarensctBo FOpaiit, 2018.
- 287 c. - Pexum JIoCTyma:
https://urait.ru/viewer/organicheskaya-himiya-v-2-ch-chast-1-
4210694#page/1 - 3ari. ¢ sKpaHa.
3. Cysopos, A. B. O0mas u HeopraHmdeckas XUMHUsI B 2 T.
Tom 1. [DnexrpoHHBI pecypc]: yaeonmk mis CIIO / A.B.
CyBopoB, A.b. Hukonbckuii - 6-¢ u31., ucop. u 101. — MockBa:
M3parensctBo IOpaiit, 2018. — 343 c. - Pexum pnocryna:
https://urait.ru/viewer/obschaya-i-neorganicheskaya-himiya-v-
2-t-tom-1-430968 - 3aru. ¢ sKpaHa.
4. Cysopos, A. B. O0mast u 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.
5. Bumerayx, O. A. buomorus [DnekTpoHHBIH pecypc]:
yaeOHo-MeTouueckoe nocobue / O. A. Bumprayk ; MI'TY. -
Marautoropck : 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 -
MaxkpooOBeKT.

JlonoTHUTEIbHbIE HCTOYHUKH:
1. Kamumnuckuit, B. A. Opranmdyeckas XUMHUS: TECTOBBIC
3a/IaHus, 3aJa49d, BOMPOCHI [DIEKTPOHHBIA pecypc]: ydeOHOe
nocobue ms CIIO/ B.A. KamuHCcKkuii- 2-¢ U311., UCTIP. U JOI. —
Mocksa: MsparenscrBo HOpaiit, 2018. — 28 c. - Pexum
JIOCTyTIa! https:/urait.ru/viewer/organicheskaya-himiya-
testovye-zadaniya-zadachi-voprosy-415251#page/l - 3arm. c
JKpaHa.
2. 3as, P. TI. Buonorns s KOJIEIKEH.
Obmeobpa3oBarenbHas moAroToBka [Tekcer]: yuebHoe mocobue
st CITO / P.T'. 3asm, B.D. ByrBunosckuit. — PoctoB-Ha-JloHy :
®ennke, 2017. — 317 c¢. : wum, cx. — (Cpennee
npodeccronansHoe oOpazoBanue). — ISBN 978-5-222-273354-
8
3. TIlerpomckas, H. A. Xumus [DnekrpoHHbIi pecypc] :
npaktukym [mas CIIO] / H. A. Ilerpoeckas ; MITYVY. -
Marnurtoropek : MI'TY, 2017. - 1 anekrpon. ont. auck (CD-
ROM). - Pexxum JIOCTyma:

16.09.2020 r.
IIporokosn Ne 1

0!

o
2
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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

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

4, Caenxo, O. E. Xwmmusa . VYuyeOHHK IS KOJUIEIDKEH.
ObmeoOpa3oBarenbHasi NOATOTOBKA [TekcT| : yueOHWK Uit
CIIO /O. E. Caesnko. - 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
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