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PaccmoTpeHa YrBepxnaro:

LIHKIOBOM METOOHYECKOH KOMHUCCHEH 3amecTUTEND AUPEKTOpA o YP
MareMaTHYeCKHX 1 OOILIMX €CTECTBEHHO- Y.

/ 7 =
HAYYHBIX JHCLMILTHH %" Ctee~ B Tonyxuna
nporokon ot 31.05.202 Nel
npeacenarens [IMK [lemruna JI.B. 31.05.2024 r.

Pabouass mporpamma y4eOHOM JUCHMIUIMHBI XUMHUS pa3zpaboTaHa ajs
cneruanbHocTn  27.02.03 ABTOMaTMka M TEJIE€MEXaHWKa Ha TPaHCHOPTE
(>Kene3HOJOPOKHOM TpaHCHOpTe) Ha OCHOBEe DenepalibHOro rocyJapCTBEHHOIO
00pa30BaTeNbHOTO CTaHAApTa CPEAHEro OOIIEero O0pa30BaHUA, YTBEPKICHHOTO
npuxkazoM MuHuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit @eneparuu ot 17
mas 2012 r. Ne 413.

Opranuzanusi-pazpadbotunk: JIMXOBCKOM TEXHUKYM 5KEJIE3HOJIOPOKHOTO
TpaHcnopta — (uuuan @DenepaibHOr0 TrOCYJAPCTBEHHOIO  OOHKETHOTO
00pa3oBaTeNbHOTO  yUpexAeHHs  BbIcliero  oOpa3oBanus  «PocToBckuit
rOCyJapCTBEHHBIM yHUBepcuTeTe myTei coobmenus» (manee JInTXKT — dunman
PT'VIIC).

Pazpabotunk: Kopueesa E. A. — npenonasatens JINTXKT- ¢punuana PI'YIIC



COIAEPKXAHHUE

1.0BIIIAS XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA30OBATEJIbHOM JUCHUTIJIMHBI « XUMUST»

2. CTPYKTYPA U COJIEPYKAHUE OBIEOBPA3OBATEJILHOMN
JTIACITATUTNHBI

3. VCJIOBUSI PEAJIU3ALIUY [TPOTPAMMBI OBII[EOBPA30OBTEJILHOMN
JTIACITUTUTNHBI

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIbHOM JUCIUTIJIMHEI



1.0BHIASA XAPAKTEPUCTHUKA PABOYEM IMPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JTUCHUIIJIMHbBI «XUMMUA»
1.1 MecTo AuCHUIIMHBI B CTPYKTYpe o0pa3oBaTtenbHoil mporpammsl CIIO:

OO6meoOpa3oBaTenbHas MUCHIUTUINHA «XUMUS» SBISETCS 00S3aTEIIbHON YaCThIO
00111600pa30BaTEILHOTO IIMKJIAa 00pa3oBaTEIbHOM MPOrpaMMbl B COOTBETCTBUU
dI'OC CIIO mo cnemmamsHocTH 27.02.03 ABTOMAaTHMKa M TeEJIEMEXaHHUKa Ha
TpaHcnopTe( KEIe3HOJOPOKHOM TPAHCIIOPTE).

1.2 Ilenu u muIaHupyeMbie pe3yibTAThl OCBOCHUS JUCHUILIUHBI:

1.2.1 llean 1 3aga4y JTUCHUILIMHBI
Hean: dbopMHpOBaHUE Y CTYAEHTOB TIPEACTABICHUS O XUMHUYECKOU
COCTAaBIIIONIEH  €CTECTBEHHO -HAay4yHOM  KapTUHBI MHpAa KaK  OCHOBBI
OPUHATUSL PEIICHUA B  JKU3HEHHBIX M IMPOU3BOACTBEHHBIX  CHUTYalMX,
OTBETCTBEHHOT'O NOBEACHUS B IPUPOAHOMU Cpeie.
3agaum IMCUMILUINHBI:

1) chopMupoBaTh ITOHUMAaHHE 3aKOHOMEPHOCTEN MPOTEKAHHUS
XAMHUYECKUX MPOLIECCOB U ABJICHHUM B OKPYXKAKOLIEH CpElie, LEIOCTHOU HAYYHOU
KapTUHBI MUPA, B3AUMOCBS3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHUSA  COCTaBIATh  (OPMYJIBl  HEOPTAaHMYECKUX |
OpraHUYECKUX BEIIECTB, YPABHEHHS  XUMHUYECKHX  pEaKUud,  OOBICHATH
UX  CMBICI, MHTEPIPETUPOBATh PE3yIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) copmMupoBaTh MPOBEACHUS MPOCTEUIINX XMUMHYECKUX IKCIEPUMEHTATbHBIX
UCCICNOBAHUM €  COONIFOJICHWEM  TpaBUJ  OE€30MacHOTO OOpaleHus ¢
BEIIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHUS WCIOJIb30BaTh HMH(POPMAIUIO XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHHUs MPOTHO3UPOBATH MOCIEACTBUSI CBOEH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh MOHUMAHWE 3HAYUMOCTH JIOCTHKEHUN XHMHUUYECKOW HAyKU U
TEXHOJIOTMA  JJI1  pa3BUTUSA  COIMAIBHOW W  NPOU3BOACTBEHHOM  cdep



1.2.2. Ilnanupyembie pe3yJIbTAThI 0CBOeHHS 001Ie00pa3oBaTeIbHOM JMCHMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

Kon 1 HaumeHoBaHue
bopmMHpyeMBIX
KOMIETEHINI

[Inanupyemsle pe3ysbTaThl OCBOCHUS JUCLUIIIIUHBI

O06mue

JucuunnuHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus 3a1a4
npodeCcCuOHATBHON
JESTEITbHOCTH
MPUMEHHUTETBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacT TPpy/10BOr0o BOCIUTAHUS:
- TOTOBHOCTh K TPYydy, OCO3HAHHE I[EHHOCTH
MacTepcTBa, TPYIOTIOOUN
-TOTOBHOCTh K aKTUBHOW  JICITEIIbHOCTH U TPYAOBOTO
BOCITUTAHMUS:
- TOTOBHOCTh K TPYyAy, OCO3HAHHE I[EHHOCTH
MacTepCTBa, TPYAOTIOONH
-TOTOBHOCTH K aKTUBHOW  JIESTEIBHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHOM HAIPaBJIEHHOCTH,
CIIOCOOHOCTh  MHHIIMMPOBATb,
IUIAHUPOBaTh U CAMOCTOSTENILHO  BBIMOJIHATH TAKYIO
JesITeNIbHOCTD;
- HHTEPEC K pa3InuHbIM cdepam npodhecCHOHATEHON
NS TebHOCTH,
OBjaieHHe  YHUBePCAJIbHBIMHU
NMO3HABATEJILHBIMHU AeHCTBUSIMM:
a) 0a30Bble JJOTHYECKHE 1eHCTBUS:
- CaMOCTOSITEIHLHO (POPMYITHPOBATH
U aKTyallu3upoBaTh MpoOJIeMy, paccMaTpHUBATh €€
BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBI MPHU3HAK WK
OCHOBaHUSI JUIsl CpaBHEHUs, KIacCUPUKAUA U
0000IIECHMS;
- OIPENENATh LETN JIeATENbHOCTH, 3a/1aBaTh

- BIAJIETh CHCTEMON XHMHYCCKUX 3HAHHM,
KOTOpasi  BKJIFOYACT:
OCHOBOITOJIAralOIINE ITOHSITHUS
(XMMHUYECKUH  3JIEMEHT,  aToM,
DJIGKTPOHHAsT O00OJOYKa aroma, S-, p-,
d- sreKkTpoHHBIE  OpOHMTaNM  aTOMOB,
WOH, MOJICKYJIa, BaJICHTHOCT,
3IEKTPOOTPHUIIATEILHOCTD,

CTCIICHb OKMCIICHUS,  XHUMHYECKast
CBSI3b,  MOJIb, MOJISIPHAS Macca,
YIJICPOJIHBI CKEJIET, MOJIAPHBIN

00BbeM, PyHKIIMOHAIBHAS TPYTIIA,
paaMKan, HM30MEpHUs, H30MEpHI,
TOMOJIOTHUSCKHU PSIJI, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPOI- U
a30TCOJEpIKAIINE COCTUHEHUS,
OMOJIOTHYECKU aKTUBHbBIC BEIICCTBA
(yrmeBomapl,  KHpBI,  OCIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE

3BCHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS,
KpUCTAITNIECKasT

pelIeTKa, TUITBI XUMUYIECKHIX peakuuii
(OKHCIUTEIBbHO- BOCCTAHOBUTEIIBHBIC), IK30
U DHIIOTEPMUYECKHUE , PEAKIIUU HOHHOTO




rnapameTpbl U KPUTEPUU UX TOCTHKECHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMS
B pacCMaTpUBAEMBIX SIBJIICHUSIX

- BHOCUTh  KOPPEKTHUBHI B JI€ATEIHLHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM,
OLICHUBATh PUCKHU MOCIEACTBUH ESITEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUU
KU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCIeN0BaTEIbCKHE 1eHCTBHS:

- BIAJICTh HABBIKAMU Y4E€OHO-HUCCIIEIOBATEIICKON U
MIPOEKTHOMU

NeSATeTLHOCTH, HABBIKAMHU pa3perieHus mpooiem;

- BBISIBJISITh  IPUYUHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 3aJ/1adyy, BBIBUTATh TUIIOTE3Y €€ PEIICHMUS,
Haxo4uWTb apryMEHTHI

JUIsl  I0Ka3aTeIbCTBa CBOMX YTBEPXKICHUM, 3a/JaBaTh
napameTpbl U KpUTEPUU PELICHUS;

- AHAJIM3UPOBATH MOJYUCHHBIC B XOAC PCIICHUA 3a/1a4n

pe3yabTaThl, KPUTHYECKU OLEHUBATH MX
JOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMeTb TICPEHOCHTh 3HAHUS B IMO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEICATEIIBHOCTH;
- yMETh HWHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJIBUTATh

MOAXOBI U PEIICHUS;

HOBBIC UACH, TpCAJIaratb OPUTrMHAJIIBHBIC

- CITOCOOHOCTE X HCITOJIb30BaHUS B IO3HABATCILHON B

COIMAJIbHOW MPAKTUKE

0o0MeHa, pacTBOPHI , AIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JIEKTPOIUTHIECKAS]
JUCCOLIMAIUS, OKUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUECKOMN
peakuuu, XUMHYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OPraHUYeCKUX
BEILIECTB AM.

bytnepoBa, Teopus 31EKTPOIUTUYECKOMN
JMCCOLIMALINH,

nepuoauueckuil 3akon 1.
MenneneeBa, 3aKOH COXPaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK
XUMUH,

(aKTOJOTHUECKUE CBEACHUS O
CBOMCTBAX, COCTABE ,I10Jy4YCHUH

1 0€30MacHOM MCIOIb30BaHUHU
BaXHEHIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH  JESITeNbHOCTH YelIOBEKa
- YMETh BBISBJISATH XapaKTepHbIE MPU3HAKU
Y B3aUMOCBSI3b M3YYEHHBIX
HNOHSITUI,IIPUMEHSITh COOTBETCTBYIOLIME
MOHSTUSL MPU ONMUCAHUU
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB U UX IPEBPAILCHUM;
B3aMMOCBS3b XUMUYECKUX

CTPOCHUS

BBISIBJIATH
3HAHUH ¢

MMOHSITHSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

" NpCACTaBJICHUAIMU




- YM€Tb  HCIOJb30BaTh  HAUMEHOBAHUS
XUMHYECKUX COCIUHCHUN
MEKIYHapOAHOTO COI03a TEOPETUUECKON U
MPUKJIAAHON XUMUU U TPUBHAIbHBIE
Ha3BaHHS  BaXKHCHIINX BEIISCTB
(3TuneH, aneTWIeH, TIHIEPHUH, PeHo,
dbopmanbieru, yKCycHas KHCIIOTa,
[VIMLWH, YrapHbld ra3, YIVIEKUCIIBINA
ra3, aMMuaK, TrallleHas  H3BeCTbh,
HeramicHas u3BeCTb, IIMTheBasl  coda u
JPYTHX),COCTABIATh  (hOPMYIIBI
HEOPraHMYECKUX U OPraHUYECKHUX
BEIIIECTB, YpaBHEHUSI XUMUYECKHUX
peakiuii, OOBSCHATh UX CMBICIT;
MOATBEPKIATh  XapaKTEepPHbIE
XMMHYECKHE CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U1
3alUCAMU  YPaBHEHUN XUMHYECKUX
peakuuu

-yMETh YCTaHAaBJIMBATh MNPUHAIJICKHOCTH
M3Y4YEHHBIX HEOPTraHUYECKHUX
OpraHMYECKHUX BEIIECTB K
ONpeAeJICHHBIM KJIaccaM, TpyIIam
COCMHEHMH, XapaKTepHU30BaTh HMX COCTaB
Y BaXXHEWIIIME CBOMCTBA; OMNPEICTATh
BHJIBI XMMHYECKHX CBS3CH (KOBaJICHTHAS,
MOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAs),
THUIIBI KPUCTATUIMYECKHUX PEIIETOK
BEeLLeCTB; KIacCH(PHUIIUPOBATH XUMHUYECKUE




peaxuuu;
- chopmupoBaTh MPEICTABICHHUS
XUMHUYECKOH COCTaBIIAIONIEN
€CTECTBCHHOHAYYHOU KapTUHBI MHPA,
pONM XUMUU B TIO3HAHWUW SIBIICHUN
npUpObl, B (OPMUPOBAHUU  MBIIIICHUS
U KYJIbTYPBI JUYHOCTH, TPAMOTHOCTH,
HEOOXOIMMOW I peIIeHUs
MpPaKTUYECKUX  3ajad

DKOJIOTHYECKH 000CHOBAHHOIO

OTHOIICHHS K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

- YMETh TIPOBOJIUTH PACUETHI 11O
XUMHAYECKUM GopMyJaM ¥ YpaBHEHHUSM
XUMHUYECKHUX PEAKIMA ¢ WUCHOJIb30BaHUEM
(GUBHYECKUX BEIMYMH, XapaKTePU3YIOIIUX
BEIISCTBA C

KOJTMYECTBEHHOW CTOPOHBI: MAacCHhlI,
o0beMa (HOpMallbHBIE YCIIOBUS) Ta30B,
KOJINUECTBA BEILIECTBA; UCIOJIb30BaTh
CHCTEMHBIC XUMHUYECKUE 3HAHUS JIJIs
MPUHATHS PEIICHU B KOHKPETHBIX
JKU3HEHHBIX  CHUTYallUsX, CBI3aHHBIX

C BEIIECTBAMU U UX IPUMECHEHHEM




OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEICTBA

MOWCKA, aHaJIHM3a U

WHTEPIpPETAINN

uHpopMauU U

WH(POPMAIIMOHHBIE TEXHOJIIOTUH TSI
BBHITIOJTHEHUS 337124
npodeccroHabHOM

JESTeITbHOCTH

B o0s1acTH IEHHOCTH HAYYHOT'O NMMO3HAHUSA:
-c(popMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO YPOBHIO
pa3BUTHUA HayKd U OOUIECTBEHHOM MpPaKTUKH,
OCHOBAHHOTO Ha KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B

COBPEMEHHOMY
Jasnore

MOJIMKYJIBTYPHOM MUDE;
- COBEpILIEHCTBOBaHHUE S3bIKOBOM M YUTATENHCKON KYJIbTYPHI
KaK CpelICTBAa B3aMMOJCHCTBUS MEXIY JIIOJIbMU U TTO3HAHUS
MHUpA;

- OCO3HAaHHUE IIEHHOCTH HAy4YHOU JeATEIbHOCTH,

TOTOBHOCTD OCYILIECTBIATH MPOEKTHYIO u
HCCIIE0BATENbCKYIO ACITENFHOCTh HHAUBUAYATHHO U B
rpymme;

OBJagenue

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) pabora ¢ uHgopmaumeii:

YHUBEPCAJIBHBIMH

Y4eOHbIMHU

- BJIaZIETh HaBBIKAMH TOJy4YeHUS WH(OpMaLUU U3
UCTOYHHUKOB PpA3HBIX THUIOB, CaMOCTOSATEIHHO
OCYILIECTBIAThH MOUCK, aHAJIU3, CUCTEMAaTU3ALNI0 U
MHTEpIpeTanuio MHPOPMAIUN PA3INYHBIX BHJIOB

1 (hopM mpeIcTaBICHNUS,

- C034aBaTb TEKCThl B Pa3WYHBIX (opMaTax C yueToM
Ha3HaYeHUs MHPOpMAMU U IIeJIEBOM ayIUTOPHH,
BbIOMpass  ONTUMaNbHYIO  (OpPMY NPEACTABICHUS U
BU3YyaJIU3aIuH;
- OIICHUBATh

JOCTOBECPHOCTD, JETUTUMHOCTD

- YMETh  IUIAHUPOBATH U BBINIOJIHATH
XUMHYECKUH
(TpeBpaleHust OPTaHNYECKUX BEIECTB
MpU  HArpeBaHUM, MOJYYCHUE dTUIICHA U

HU3YUCHHUC CTO CBOﬁCTB, Ka4C€CTBCHHBLIC

IKCHEPUMEHT

peakuuu  Ha
YKCYCHYIO KHCIIOTY; JeHaTypaius OeiaKoB
IpU HarpeBaHUU, LIBETHBIE PEAKIINU

AIBACTUABI, KpaxMall,

OeNKOB;  MPOBOJIUTH  PEAKIUHU
MOHHOTO 00OMeEHa, ONpEeETATh cpeny
BOJHBIX PACTBOPOB,  KAaYECTBEHHBIE

peaknuu  Ha cynbdar-, kKapOoHAT- H
XJIOPHU]I-aHUOHBI, Ha KaTHOH
aMMOHUSI;pelIaTh SKCIIEpUMEHTANIbHbIE
3agaud 1o  TemaMm "Mertamisl" U
"Hemertanibl") B COOTBETCTBUU C
IpaBWJIaMd TEXHUKH O€30MacCHOCTH TpHU
oOpaleHun ¢ BenecTBaMUu U
1a00paTOpHBIM 000PYIOBAHUEM;
NPEICTaBIATh PE3yIbTATHI

XUMHYECKOI0 SKCIIEpUMeHTa B hopme
3alMCH YPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIHpOBaTH BBIBOABI Ha
OCHOBE 3THUX PE3YJbTaTOB;

- YMeTb aHAJIN3UPOBATh
UHPOpPMALIMIO, TIOJIy4aeMylo U3
Pa3HbIX HCTOYHUKOB (cpencts
MaccoBoi nHpopmanuu, ceTb MIHTepHeT 1

JpyTHe);

XAMHUYECKYIO




I/IH(bOpMaI_[I/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3TUYCCKUM HOPMaM;

- UCNONb30BaTb Cpe/IcTBa WH(POPMAIMOHHBIX U

KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U OpraHU3alluOHHBIX 3aaa4d C

coOJro/IeHneM TpeOOBaHUN SPTOHOMUKH, TEXHUKH
0€301acCHOCTH, TUTHEHBI,  PECypCOoCcCOepeKeHNs,
MIPaBOBBIX HOpPM,  HOpM
WH(OPMALIMOHHOW BEIIECTBA,

N OTUYCCKUX

- BJIaJIETh HaBbIKAMHU PACIIO3HABAHUSI M 3alllUThl HABBIKAMU
pacno3HaBaHUs M 3alIUThI JUYHOCTH
- TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATENIBHOCTU U CaMOOIIPEIEIICHUIO;
- OBJIaJICHNE HaBBIKAMH Y4eOHO- UCCIIEI0BATENbCKOM,
MPOEKTHOM W COLMAIBHOMN AEATEIBbHOCTH;
OsBJianenue
KOMMYHUKATUBHBIMU /1eliCTBUAMM:
0) coOBMeCTHas J1esITeJIbHOCTD!

YHHBEPCAJIbHbIMHA
- IOHUMaThb M HUCIOJb30BATh IPEUMYILECTBA
KOMaHIHOW ¥ WHIMBHyaIbHON paboThI;
- MPUHUMATD LIEJI1 COBMECTHOM JIESITENIbHOCTH,
OpraHU30BbIBATh U KOOPJAWHUPOBATH JEHUCTBUS IO €€
JIOCTYDKCHHIO: COCTAaBIIAITh IUIAH JICHCTBHIA,
pacnpeienaTh pojid ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PaboThI;
- KOOpIMHUPOBAaTh U paboty

BBITIOJIHATH B YCIIOBUAX

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- BJAJETh OCHOBHBIMH METOJaMH
HAYYHOTO MO3HAHMs BEIIECTB U
XUMHUYECKHX sBJIEHUI (HaOmroeHue,
U3MEpEHUe,  SKCIEPUMEHT,
MOJICTUPOBAHUE);

- YMETb MPOBOAUTH PACUETHI IO
XUMHYECKHM (popMynaM H  ypaBHEHUSIM
XUMHUYECKHX PEaKIUil ¢ HCIOJIb30BaHUEM
bU3IIECKUX

BEJIMYMH, XapaKTepPU3YIOUIMX BEIECTBA
C KOJIMYECTBEHHOM CTOPOHBI: MAacchl,
o0beMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA;UCIIOIB30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS IS
KOHKPETHBIX
CUTYallUsX, CBA3aHHBIX

MIPUHSTHUSL PEIICHUN B
AKHU3HEHHBIX
BEIIECTBAMH UX NPUMEHEHUEM
- yMEeTh  IJIAHUPOBATH U
BBIMOJIHATh XUMUYECKUI  SKCIEPHUMEHT
(mpeBpaleHust OPraHNueCKUX BEIECTB
Ipyd HArpeBaHUU, NOJIyUYCHHE dTHIICHA U
U3YYEHUE ero CBOMCTB, KaueCTBEHHBIE
peakuuMd Ha  a’upAeruibl, Kpaxmad,
YKCYCHYIO KHCIIOTY; JeHaTyparus OeiaKoB
IpU HarpeBaHUU, LBETHBIC pPEAKIINH
O€nKOB;,  NPOBOAUTH
HMOHHOTO 0OMEHa, ONPENIENSITh CPeAy BOIHBIX
pacTBOpOB, peakuuu

Ha cynb(haT-, KapOOHAT- M XJIOPU-

peakuuu

KauC€CTBCHHBIC




peanbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYIIECTBIIATh
B Pa3IMYHBIX CHUTYAIUSAX, MPOSBISITH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATHBHBIM

MO3UTUBHOC CTPATCTHUYCCKOC MMOBCACHUC

OBaanenue

YHHBEPCAJIbHBIMHA
peryJsiTUBHBIMH JeHCTBUSIMU:

r') NpUHATHE ce0sl U APYrHUX JIIO/Aei:
- IpUHUMAaTb MOTHUBBI
IIPU aHaJIM3€ PE3yNbTAaTOB AEATEIbHOCTH;

U apryMeHThl [JpYTUX JIIOACH
- IPU3HABATh CBOE IPAaBO U IIPAaBO APYIUX JIFOACH HA
OIINOKH;

- pa3BUBaThH

JPYTOTO YETIOBEKA,;

CIIOCOOHOCTh ITOHUMATh MHUp C INO3HUIUU

AHUOHBI, HAa KaTUOH AMMOHMUA,
peuaTh SKCIICPUMCHTAJILHBIC
no TtemaMm "Mertamnsl" u "Hemeramnsr") B
COOTBETCTBUM C TMpaBUJIAMH TEXHUKU

0€30MaCHOCTH TPH OOpAILEHUH C

3aga4uu

BEIIECTBAMH M JIAOOPATOPHBIM
000py/IOBaHUEM; TPEICTABIATH
Pe3yNbTaThI

XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe
3alMCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ popMynUpoBaTh BBIBOABI Ha
OCHOBE JTHX PE3yJbTAaTOB

OK 07. CopnelicTBOBaTh
COXPaHEHHIO OKPYKAIOIICH CPeIbl,
pecypcocOepexeHmIo,

MPUMEHSTH 3HaHUS 00

MU3MECHEHHUH KJIMMATa,

MIPUHITUIIBI OEPEHKITNBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JEWCTBOBATh B UPE3BBIYANHBIX
CHUTYaIUIX

B 00/1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS

- c¢(OpMUPOBAHHOCTh IKOJIOTUYECKON KYIBTYPHI,
MOHMMAaHUE BIUSHUS COLMAIBLHO-3KOHOMHYECKHX
MpOIIECCOB  Ha
cpenpl,
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

- TUIAHUPOBAHME M OCYILECTBJICHUE JECUCTBUUA B
OKpYKalolllel Ccpefe Ha OCHOBE 3HaHUA LeJel

COCTOSHME  IPUPOAHOH W

COI.[PIEUIBHOﬁ OCO3HAaHHE TIJ100aIBHOrO

YCTOMUYMBOI'O pa3BUTHUS YEJIIOBEUECTBA; AKTUBHOE
HEINpUsATUE JICUCTBUH,
cpene;

- YMEHHE IPOrHO3UPOBaTh HEOJIAronpUsTHbIE
JKOJIOTUYECKHUE IIOCIECACTBUS IPEANPUHAMACMBIX

IIPUHOCAIIMX BpeJ OKpYyXKarolen

JNEUCTBUMN, IPEAOTBPAILATh UX;

- chopMUpOBaTh MPEICTABICHUS:

0 XUMHYECKOW COCTAaBIISAIOIIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MHPA,
pOJM XMMHUK B TIO3HAHWUU SIBJICHUU
OpUPObl, B (GOPMUPOBAHUH MBINILICHUS
KYJBTYPHI JINYHOCTH,

ee QyHKIIMOHAIBHOM IPaMOTHOCTH,
HEOOXOIUMOW Uil pelIeHHUs
NPaKTUYCCKUX  3a/ad
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIICHHS CBOEMY 3/I0OPOBBIO U
MIPUPOJHON Cpelie;

- yMeThb COOJNIIONIaTh IMpaBHIIa
IKOJIOTHYECKH IEIeCO00Pa3HOTO

u




-pacimupeHue OIIbITa

NEeATEIbHOCTH 3KOJIOTMYECKON HAIIPaBIEHHOCTH;

- OBJIAJICHUE HaBbIKAMHU y4EOHO -
HCCIIEA0BATENIBCKOM, IMPOEKTHOM U COLMUAIbHOU
NESTEIIHOCTH;

NOBEJCHUS B OBITY U TPYAOBOM
ACATCIIBHOCTH B LCIIAX COXPAaHCHHA CBOCTO
3I0POBbS U OKPYKaIOUIEH MPUPOTHON
Cpelbl; YYUTHIBATH OMACHOCTH
BO3,Z[€I>1CTBPI$I Ha JKUBBIC OpraHu3MbI
OMPCACIICHHBIX BCIICCTB, IIOHUMas
CMBICIT ~ TOKa3aTels MpelelbHON
JOITYCTUMOW KOHIIEHTpAlluU

[1K 4.3 Opranu3zanus
MPaBUIILHOTO XPAHCHHS
IPy30B B OTKPBITHIX U
3aKPBITHIX CKJIQ/IaX,

BaroHax, IojjIe)Kammx
BBITPY3KE U BbIIaUe UX B
MecCTax OOIIEro MOIb30BAHUA

- BJIAAICTh HABbIKAMU IMOJTYUYCHUA I/IH(bOpMaI_[I/II/I u3
UCTOYHHKOB Ppa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYHICCTBJIATH MMOUCK, aHAJIN3, CUCTEMATU3AlIUIO U
WHTEPIpETANi0 WHPOPMAIIUN Pa3InYHBIX BUIOB H HOopM
MIPE/ICTaBIICHHS;
- OLICHUBATh JIOCTOBEPHOCTh, JISTUTHMHOCTb
uHpOpMalUM, €€ COOTBETCTBHE IPABOBBIM U
MOpPaITbHO-3THYECKUM HOpMaM;
- HCIOJIB30BaTh CPCACTBA I/IHq)OpMaI_II/IOHHBIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHUH B peIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOII0IeHHEeM TPEOOBaHUI IPTOHOMUKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,  pecypcocOepeKeHus,
IMPpaBOBLIX U OTUYCCKUX HODPM, HOpM
nH(pOpPMaMOHHOM 6€30MacHOCTH;
- ¢(hOpMUPOBAHHOCTh JKOJIOTUIECKON KYIbTYPHI,
NOHWMaHHE BJIHMSHUS COMUAIbHO-IKOHOMHUYECKUX
NpOIIECCOB  HA  COCTOSHHE  TPUPOIHOM U
COLIMATILHOW  Cpenbl, OCO3HaHWe TI00AIBHOTO
XapakTepa 3KOJIOTHIECKUX MPOoOIeM;
- yMEHHE TPOTHO3MPOBATH HEOIArONpPHUITHBIC

- YMETb  AHAIM3UPOBATh  XUMHYECKYIO
uH(popMaInoo, TMOJIy4aeMyr U3
pa3HBIX UCTOYHHK (CPEICTB

MaccoBoi uHpopmanuu; cetb HTEpHET 1
Apyrue);

- HCIIOJIB30BATh CHCTEMHBIE XUMHYECKHE
3HaHWA I TNPUHATHS ~ PEIICHUH B
KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX

C BEIIECTBAMH U UX MTPUMEHEHHUEM,
- yMeThb COOJNIONIaTh IMpaBHJIa
HKOJIOTHYECKH 1EIeCO00Pa3HOTO
NOBE/ICHUSI B OBITY ¥ TPYIOBOM
NeSITeIIbHOCTH B TENISIX COXPAHECHUS

CBOETO 3II0OPOBBSI H OKPYXKAFOIIEH
IPUPOTHOM CPEbl; YYUTHIBATh OMACHOCTD
BO3JICHCTBUS HA  JKUBBIE  OPraHHU3MBI
OTIpENIeICHHBIX BEIIECTB,  ITOHUMAas
CMBICIT  TIOKa3aTesl MpeeTbHOM
JIOITyCTUMOW KOHIICHTPAITUH




3KOJOTNUYECKUEC IIOCIICACTBUA HpCI[HpI/IHI/IMaeMBIX
JIEUCTBUIA, IPEIOTBPAILATh HX;




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

TV CHMILIAHBI

O0beM AUCHMIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yuebHol paboThl

O0OBeM B yacax

O6beM 00pa30BaTeNbHOM MPOTrpaMMBbl
JMCIUTLTUHBI

OCHOBHOE COJICPKAHUE 70
B TOM YHCJIE:

TEOPETHUECKOE 00yUeHUE 50
IIPAKTUYECKNAE 3aHATHS 20
[TpodeccnonanbHo — OpUESHTHPOBAHHOE 6
coJiepyKaHue

B TOM YHCJIE:

TEOPETUYECKOE 00yUEHUE 2
PAKTUYECKUE 3aHITHUS 4
b depeHIIMPOBaHHBIN 3a4EeT 2
Hroro 78

Hrorosas arrecrauus B popme
Au(pPpepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTuyeCcKHH IVIAH U COAEPKAHUE TUCHUIUIMHBI « XHUMMD)

HanmeHoBaHMe pa3ienoB u TeM Coneprxanue yueOHOTO MaTeprana (OCHOBHOE U
po(hecCHOHATEHOOPHUEHTUPOBAHHOE), TA00PATOPHBIE U MPAKTUIECKIE
3aHATHS, TPUKIATHON MOIYIh (TP HAJTUYIHH)

O0BeM YacoB

dopmupyemble
KOMIICTCHIINHU

1 2

4

ba3oBbIil MOyITB € TpodecCHOHANTBHO-OPUEHTUPOBAHHBIM COJIEpPIKaHUEM

OCHOBHOE coJepKaHUE

70

Pa3zpen 1. OCHOBBI CTPOEHHS BellleCTBA

=]

COBpeMeHHaH MOZCIIb CTPOCHUA aTOMA. CHMBOJIMYECKUH SI3BIK XUMHUU.

Tema 1.1. XUMHYeCKu# 351eMeHT. DIIeKTpoHHas KoHpurypanus aroma. Kiaccudukanus
CrpoeHue aTOMOB XUMHUYECKUX XUMHUYECKHX JJIEMEHTOB (S-, p-, d-31eMeHTH1). BalleHTHBIE SIEKTPOHBI.
AJIEMEHTOB U NMPUpPOAa BanentHocTh

XUMUYECKOH CBA3U DNEeKTpOHHas NPUPOJIa XUMHUUYECKOM CBSI3U. DINEKTPOOTPHULATEIbHOCTb. Brbl
XMMHUYECKOH CBSI3U (KOBaJIECHTHAs!, NOHHAs, METAJIMYECKasi, BOAOPOAHAs) U
crocoObI ee 00pa30BaHUs.

OK 01

IIpakTnueckoe 3ansaTHeNel Pemienue 3agannii Ha UCTIOJIb30BaHUE
XMMHYECKOW CUMBOJIMKHM M HA3BaHUI COCTMHEHUM 110 HOMEHKJIAType
MEXIYHAPOJAHOI'O COI03a TEOPETUYECKON U IMTPUKIIATHON XUMHUHU U
TPUBHUAIILHBIX Ha3BaHUM ISl COCTABIICHUSI XUMHUECKUX (popMyIt
JIBYXaTOMHBIX COeIUHEHUN (OKCHJIOB, CYIb(UI0B, TUIPUIIOB U T.I1.) U APYTUX
HEOPraHWYECKUX COCAMHEHUM OTIIETbHBIX KJIaccoB. [IpakTrnueckue 3aganus
Ha YCTAHOBJICHUE CBSI3U MEXKY CTPOCHHUEM aTOMOB XUMHUUYECKHUX 3JIEMEHTOB U
NEePUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX
COCJIMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leprnoandeckor CUCTEMBI.

Tema 1.2. IIpakTuyeckoe 3ansaTueNe2 [lepuoauyeckas cucreMa XUMHYECKUX
[Tepuoanueckuii 3aKOH 1 anemenToB J[.1. Menaeneesa. ®usnueckuii cMmbici [leproanueckoro 3akoHa
tabmuma J[.1. Menaeneena J.N. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX
AJIEMEHTOB, 00Pa3yEMBIX UMH IMPOCTHIX U CIOKHBIX BEIIESCTB B COOTBETCTBUU
C TIOJIO’KEHUEM XUMHYECKOTo 3jieMeHTa B [lepuonnueckoit cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoauueckoro 3akona J[.M.
Menneneesa. [Iporuossl JI.1. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
AJIeMEeHTOB. Pelienre npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHHI

OK 01

OK 02




Ha XapaKTepu3aliio XUMHYECKUX 3JIeMeHTOB «MeTammnyeckue /
HEMETAJUNIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEIBHOCTD XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U TMOJIO)KEHUEM B
MEPUOANYECKON cucTeMe XumMuieckux asemeHToB .M. MenneneeBa

Pazpea 2.

XuMUYeCKUe peakunu

10

Tema 2.1
Tunbl XUMUYECKUX PEAKIUN

Knaccugukanus 1 TUIIBI XUMHUYECKUX PEAKIIMN C yYaCTHEM HEOPraHMYECKUX
BeniecTB. CocTaBIeHHE YpaBHEHUN PEAKLUI COEAMHEHNUS, PA3I0KEHMS,
3aMelleHns, OOMEHa.

VYpaBHEHUs OKUCIIEHHSI-BOCCTaHOBIIEHUsI. CTeneHb oKkuciaeHus. OKUCIUTENb U
BOoccTaHOBUTENb. COCTaBICHHUE U ypaBHUBAHUE
OKHCITUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOTO
6ananca. OKHCINTEIbHOBOCCTAHOBUTENbHbBIE PEAKIINU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITEIIbHOCTH OPTraHU3MOB

IIpakTnyeckoe 3ansiTueNe3  KoauyecTBEHHbIE OTHOIICHUS B XUMUHU.
OCHOBHBIG KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUH U pacquH 110 ypaBHeHI/ISIM
XUMHYECKHUX peakiuidi. Moib Kak eIMHHIA KOJMYecTBa BeulecTBa. MoisipHast
Macca. 3aKOHbI COXPAaHEHHs Macchl U SHEPTUH. 3aKoH ABoraapo. MosspHbIi
00beM razoB. OTHOCUTENBHAS TIJIOTHOCTh Ta30B. PacyeTs! o ypaBHEHUSIM
XUMHUYCCKUX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM MACCHI, 061,eMa (HOpMaJII:HBIG
YCJIOBHSI) Ta30B, KOJIMYECTBA BemlecTBa. MccaenoBanue TUIOB (110 COCTaBy H
KOJ'II/I‘ICCTBy NUCXOOHBIX U 06pa3y}01111/1xc;1 BCH_IGCTB) nu HpI/IBHaKOB XUMHNUYCCKHUX
peakmuii. [IpoBenenue peakinii HOHHOTO 0OMEHa, ONpeIeNICHUE CPEIbI
BOOHBIX paCTBOpOB.

OK 01
OK 04

Tema 2.2
DIIEKTPOIUTHYECKAS
Jucconuanusa u HOHHBIN O6M€H

Teopus 3NEKTPONIUTUUECKON Juccoranuu. MoHbl. DNeKTpoInTHI,
HEAJIEKTPOJIUTHI.

Peakiiun nonnoro oomena. CoctaBiieHHE pEaKIMii HOHHOTO OOMEHa IMyTeM
COCTABJICHUA UX ITOJIHBIX U COKpaH_IeHHBIX HNOHHBIX ypaBHeHHﬁ.
KuciioTHOOCHOBHBIE peakiuy. 3alaHus Ha COCTABIICHNE HOHHBIX PEaKIn

OK 01
OK 04

Pasznea 3. CTpoeHue 1 CBOHCTBA HEOPTaHMYECKHUX BelIeCTB

12

[IpeameTt Heopranmveckoit xumun. Knaccudukamus HeopraHUIeCKUx
BemecTB. [IpocThie u cnoxHbie BeniecTBa. OCHOBHBIE KIACChI CIOKHBIX




Tema 3.1.

Knaccudukanus, HomeHKIIaTypa
Y CTPOCHUE HEOPTaHUYECKUX
BEIIIECTB

BEIECTB (OKCHUIBI, TUAPOKCHUIBI, KUCIOTHI, COJIN). B3auMocCBs3b
HEOPTraHWYECKHUX BEILECTB. ArperaTHbIE COCTOSIHUSI BEIIECTBA.
Kpucrannmaeckue n amopdHbIe BemecTna.

Tunel KpUCTALTUYECKUX PEIIECTOK (aTOMHAs!, MOJIEKYJIsipHasi, MOHHas,
MeTaJlIn4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAIIIMYECKON PELIETKU. 3aBUCHUMOCTh XUMUYECKONH aKTUBHOCTH BEILLIECTB
OT BUJIa XUMHYECKOM CBS3M M TUIA KPUCTAIUIMYECKON permeTku. [TpuamHbt
MHOT000pa3usi BEUIeCTB.

IIpakTnyeckoe 3ansitue Ne4 HoMmeHkiaTypa HEOpraHM4eCKMX BEIIECTB:
Ha3BaHHUE BEIIECTBA HCXO/S 3 UX XUMHUECKOM (hOpMyYJIIbl MIIM COCTaBIICHHUE
XUMHUYECKON (OPMYIIBI UCXOSl U3 HAa3BAHUS BEILECTBA M0 MEXYHAPOAHOH
(MIOITAK) unu TpuBHanbHOM HOMEHKIIaType. Pemenne npakTH4eckux
3aJlaHui IO KJIaccu(UKaUi, HOMEHKJIAType U XUMUYECKHM (hopMyiam
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJI1acCOB (yrapHbIN a3, yrIIEKUCIbII
ra3, aMMHaK, raieHasi U3BecThb, HEraleHas U3BeCTh, INThEBAsI COJlA U
JPYTuX): Ha3bIBaTh M COCTABIIATH (hOPMYJIbl XUMUYECKUX BEIECTB,
OIpeNieNATh IPUHAAIEKHOCTD K Ki1accy. cTouHnKM XUMHUYecKoi
uHpopManuu (CpeacTB MaccoBoil nHpopMmaru, cetb IHTEpHET U npyrue).
[Tonck nHGOpManny MO Ha3BaHUAM, UIEHTH(PUKATOPAM, CTPYKTYPHBIM
dopmymnam CocraBieHrne ypaBHEHUH XUMHUYECKUX PEAKIMHA C y4acTHEM
IPOCTHIX U CIOXHBIX HEOPraHMUECKUX BELIECTB: METANIOB U HEMETAIIJIOB;
OKCH/JIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUH U aM()OTEPHBIX IMIPOKCUA0B; HEOPTaHUUECKUX COJIEH,
XapaKTEpU3YIOIIUX UX CBOICTBA. PemieHre mpakTuKO-OpHUEeHTHPOBAHHBIX
TEOPETUYECKHX 3a/1aHUI Ha CBOWCTBA, COCTaB, IOJIy4€HUE U OE30I1aCHOE
UCIIOJIb30BaHUE BAKHEHIITNX HEOPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOH 1eATeNbHOCTH uenoBeka MneHTudukanus HeopraHnueckux
BEIIIECTB C UCIOIb30BAHNEM UX (PU3MKOXUMHUYECKUX CBOWCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuid. KauecTBeHHbIE peakiuy Ha cyiab(aT-, KapOoHaT- U
XJIOpPUI-aHUOHBI, HA KATUOH aMMOHHS

OK 01
OK 02
OK 04
[IK 4.3

Mertamibl. Obmme pru3nyeckre 1 XuMU4ecKrue CBOMCTBa MeTayuioB. CriocoOb!
NoJTyYeHHs. 3HaUYeHNE METAJUIOB ¥ HEMETAJIOB B IPUPOJIE U




Tema 3.2.
DU3HUKO-XUMHUYECKHE CBOMCTBA
HeopraHqucxnx BCIICCTB

AKHU3HEIEATEIILHOCTH YeJIOBeKa U Oprann3MoB. Koppo3ust MeTasioB: BUAbI
KOPPO3HH, CTIOCOOBI 3aIIUTHl METAIIOB OT KOPPO3HH

Hemeramnpl. O0mue Gpuznueckre 1 XMMUIECKHE CBOMCTBA HEMETAILIOB.
Tunuunsle cBoiicTBa HemeTawioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeAMHEHUH HeMeTauioB. KpyroBopoTsl OMOTreHHBIX
AJIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB
(OKCUAOB, THAPOKCHIIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B
U3MEHEHHUU CBOMCTB MPOCTHIX BELECTB, BOJOPOJHBIX COEIMHEHUH, BBICIINX
OKCHUJIOB U TMJIPOKCHJIOB

OK 01
OK 02
[IK 4.3

Pazpen 4.

CTpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BelIeCTB

28

Tema 4.1
Knaccudukanus, crpoenue u
HOMEHKJIaTypa OpPraHU4eCcKUX
BEIIIECTB

IlosiBiieHHE U pa3BUTHE OPTaHUYECKOM XUMHHU Kak HayKku. [Ipeamer
OpPraHN4YeCcKOrd XUMHUHU. MeCTO U 3HaUeHUE OPTraHMYECKONM XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK. XMMHUECKOE CTPOCHHE KaK MOPSAA0K COEUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO X BAJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMUUYECKOTO CTPOECHUS OpraHu4eckux coequHennii A.M. bytieposa.
YraepoaHblil CKeEeT OPraHMYeCKO MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB
BELIECTB OT XUMUYECKOTO CTPOECHUS MOJIeKYI1. VI30Mepus U H30MEpBHI.

[Tonsitue o pyHKIIMOHANBHOW rpymiie. Panukan. [TpuHnune! knaccuduxanum
OpraHUYECKUX COCAMHEHUM. MexXIyHapoaHas HOMEHKIIATypa U MIPUHLUIIBI
HOMEHKJIATypbl OpraHudeckux coennueHuil. [lonstue 06 azorcoaepkanux
COCIUHCHUAX, 61/IOJIOFI/I‘-ICCKI/I AKTHUBHBIX BCIHICCTBAX (YTJICBOI[aX, JKHUpax,
OesKax | Jip.), BRICOKOMOJICKYJIIPHBIX COEAMHEHUAX (MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckoe 3ansiTue NeS HoMmeHk1aTypa opraHM4ecKuX COeTMHEHUN
OTJENBHBIX KJIACCOB (HACBIIICHHBIC, HEHACHIIICHHBIC U apOMAaTHYECKHE
YII€BOIOPOAbI, CIIUPTHI, (PEHOJIIBI, aTbIETH/IbI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u 1ip.) CocTaBieHuE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KIACCOB, UCIONb3Ys UX HA3BAHUS I10
CHCTEMaTHYeCKO! M TPHUBHAIBLHON HOMEHKIJIAType (3TUJICH, alleTUIIEH,
rmIepuH, Gperomn, GopMaabaerua, YKCycHast KHCIIOTa, TIUIKH). PacdyeTsl
npocTeiiniel GopMyIIbl OPraHUYECKON MOJIEKYJIIbI, UCXOS U3 DJIEMEHTHOTO

OK 01

[IK 4.3




cocrana (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COETUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHI OTIEIbHBIX
KJIacCOB (0COOEHHOCTH KilacCU(UKAIIMU U HOMEHKJIATyphl BHYTPH KJIacca;
TOMOJIOTHYECKUH psif U ob1mas popmyra; nzomepusi; Gu3nUecKrue CBONCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYEeHHUS] ):IPEAETbHBIE YTIEBOI0POIbI
(anmkaHbI ¥ UKIJIOANIKaHbB). ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA IPUPOIHBIX
YTJIEBOJOPOAOB, HAXO0XKICHHUE B IPUPOJIE U IPUMEHEHHE AJIKAHOB.

HenpenenbHbie (anKeHbI, aIKUHBI U aJIKaIMEHbI) U apOMaTHYECKUE
yIieBoAOpoAbl. ['opeHue aneTuieHa Kak HCTOYHUKA BBICOKOTEMITEPATyPHOIO
TJIaMEHU JJISl CBAPKU U PE3KU METAJIJIOB

Kucnoponconepxaiue coequHeHHs: CIUPTHI U GEHOIIbI, KapOOHOBBIE
KHCJIOTBI, aJIbJETH/Ibl U KETOHBI,

Kucnoponconepxaiue coequHeHus: 3QpUPBI, KUPbI, YTIEBOIBI.

[IpakTHueckoe MpUMEHEHUE KUCIOPOICOACPKAITUX OPTraHNIECKUX
COeIMHEHUH (STUJICHIIIUKOJIS, TIHIIepuHa, (peHona, hopManbaeruia,
areTagbJAeTu/1a, YKCYCHOW KUCIOTHI). MBLTa Kak COJIM BBICITUX KapOOHOBBIX
KHUCJIOT. Morolue cBoicTBa MbIIa

A3oTcoaepikaiye coeTMHEHUs (AaMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
BricokoMoeKysipHbIe COSAMHEHUS (CHHTETUYECKHE U OMOJIOTMYECKH-
aKTHUBHBIC). MOHOMED, TIOJIUMED, CTPYKTYpHOE 3BeHO. [TonmmMepu3arus
ITHJIEHA KaK OCHOBHOE HAIMPABJICHHUE €ro UCTIONb30BaHus. | eHeTnaeckast
CBSI3b MK KJIACCAMHU OPTaHWYCCKUX COCJTMHCHUIN

IIpakTnueckoe 3ansaTHe Ne6 CBolicTBAa OPraHUYECKUX COEAMHEHUN
OTJIEbHBIX KJIACCOB (TpUBUAIbHASL U MEXKIYHAPOAHASI HOMEHKJIATYpa,
XUMHUYECKHE CBOWCTBA, CITIOCOOBI MOJIyUEHHsI): IPeeNbHbIC (QIKaHbI 1
[IUKJIOATIKAHBI ), HeTIPEeIbHBIC (ATKEHBI, AIKMHBI, aJTKaIUEHbI) U
apOMaTUYECKUE YIIIEBOIOPO/IbI, CHUPTHI M (PEHOIIBI, KapOOHOBBIE KUCIOTHI U
3(uUpHl, ATbJETU/IBI U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCTUHEHHS.

IIpakTuyeckoe 3anaTue Ne7 CocTaBieHHE CXEM peakIuii (B TOM YUCIE TI0
IPEJUI0KEHHBIM LIENOYKaM IPEBPALICHHU ), XapaKTEPU3YIOLUX XUMUYECKHE

OK 01

OK 02

OK 04

I1K 4.3




CBOMCTBA OPraHUYECKUX COSCAMHEHUN OTACIBbHBIX KJIACCOB, CIIOCOOBI UX
MOJIYYSHUS! U Ha3BaHUE OPraHUYECKUX COCIMHEHU 10 TPUBUATBHOU UITH
MEXKIYHApOAHON CUCTEMAaTHYECKOM HOMEHKIIAType. 3a/laHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEAKIUN C yUaCTUEM OpPraHUYECKHUX BEIIECTB HA
OCHOBAaHHMM UX COCTaBa U cTpoeHus [lonydeHne 3TuineHa u u3y4yeHue ero
CBOMCTB. MozenupoBaHue MOJIEKYJI U XMMUYECKUX IIPEBPALLCHUN HA
MIpUMEepe dTaHa, STUICHA, allETUJICHA U JIP.

Tema 4.3

WNnentudukaiys opraHuuecKux
BEIIECTB, UX 3HAUCHHUE U
MPUMEHEHHE B OBITOBOM 1
MPOU3BOACTBEHHOMN
JEeSITeTIbHOCTH YEJIOBEKa

Buoopranmnueckue coenunenus. [Ipumenenne u OuogornyecKas poib
yraeBo10B. OKUCIIEHHE YTIeBOJ0B — HCTOYHUK YHEPTHH KUBBIX OPTraHU3MOB.
Obnactu npuMeHeHHs aMMHOKUCIIOT. [IpeBpaiieHust 6eKoB MUIIH B
opranusme. buonorunueckue ¢pyakuun 6enkoB. buonornueckne GyHkimm
XKHUPOB. PoJIb OpraHnueckoil XMMHUU B PEIICHUHU MPOOIIEM MHILEBON
0e30MmacHOCTH

Ponb opranndeckoi XMMHUH B pelIeHUH MPoOIeM dYHEPTeTUUECKON
6630HaCHOCTI/I, B pa3BUTHU MCOAUIIUHBI, CO3JdHNH HOBBIX MaTCPpHUaJIOB, HOBBIX
MCTOYHUKOB SHEPIUH (aNbTepHATUBHbIE UCTOYHHUKH dHEeprun). OnacHOCTh
BO3,Z[€I>1CTBPI$I Ha )XUBBIC OPraHU3Mbl OPTaHUYCCKUX BCIICCTB OTACIbHBIX
KJIaCCOB (yTJI€BOJOPO/IbI, CIIUPTHI, (PEHOJIBI, XJIOPOPraHNYECKHEe
IMMPOU3BOAHBIC, AJIBACTUIABI U ,Z[p.), CMBICJI ITOKA3aTCIId IMPCACIIEHO ,Z[OHyCTHMOﬁ
KOHIEHTpaluu

IIpakTuyeckoe 3ansaTue Ne8  laeHTudukaims opraHUIECKUX COCTUHECHUM
OTJENBHBIX KJIACCOB (Ha MPUMEpE allbJIeTHA0B, Kpaxmaia, yKCYCHON KUCIIOTHI,
OCJIKOB | T.I1.) C UCIIOJIb30BAaHUEM UX (PU3HKO-XUMHUUYECKHX CBOWCTB H
XapaKTEpHBIX KaUeCTBEHHBIX peakuuil. /leHaTypanus Oenka npu HarpeBaHUH.
[[BeTHBIE peakiuu O0eaKkoB. Bo3HMKHOBEHHE aHATUTHUYECKOTO CUTHaja ¢
TOYKH 3PEHUSI XUMUYECKHUX IIPOLIECCOB IIPU ITPOTEKAHUU KAYECTBEHHOU
peakuuu, Mo3BoJsIoe HIeHTUUIUPOBATH NPETIOKEHHbIE OPTaHUYECKUE

BC€IICCTBA

OK 01

OK 02

OK 04

I1K 4.3

Pazgen 5. Kunerudeckue u TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNSI XUMUYECKUX PeaKuni

| CKOpOCTh peakiym, ee 3aBHCHMOCTb OT PA3IHUHEIX (AKTOPOB: HPHPOJIEI




Tema 5.1

CKOpOCTh XMMHUYECKUX PEaKIIUH.

XHUMHYECKOE paBHOBECUE

pearupyromux BeIecTB, KOHIICHTPAIlUN PEarupyrolnux BEIIeCTB,
TEMIIepaTyphl U TUIOIIAAN PEAKIIMOHHOMN MOBEPXHOCTH. TerioBbie 3 HeKThI
XUMHYECKHUX PEaKui. IK30- U SHIOTEPMHUECKUE, PEAKIUH.

O6paruMocTh peakiuii. XMMUYECKOE paBHOBECHE M €T0 CMEIICHHUE TI0]T
NEHCTBUEM pa3TUYHBIX (PAKTOPOB (KOHIIEHTPAIUS PEareHTOB WIIH MPOIYKTOB
peaKkInu, TaBJICHHE, TEMIIepaTypa) AJIsI CO3IaHUs ONITUMAJIBHBIX YCIIOBHI
IIpOTEeKaHus XuMuyeckux npoueccon. [Ipunnun Jle [laTense

IIpakTnyeckoe 3ansitue Ne 9 Pelienne npakTUKO-OpUEHTUPOBAHHBIX
3a/1aHuii Ha aHanu3 (PaKTOPOB, BIMSIONIMX HA M3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKINH, B T.4. C MO3ULIHNHA SKOJIOTHYECKHU [EIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM ACSITETLHOCTH B IENSIX COXPAHEHUS CBOETO
3I0POBbS M OKPY’KAIOIe MpUPOIHOM cpefibl. Penenre npakTuko-
OPUEHTHUPOBAHHBIX 3aJjaHU Ha puMeHeHne npuHuuna Jlelllarense mis
HAaXO’KJICHUs HAIIPABJICHUS CMEILEHUS PAaBHOBECHSI XUMHYECKOU PEaKINU U
aHaM3 (GaKTOPOB, BIUSIONINX HA CMEIICHUE XMMHUECKOTO PABHOBECHS

OK 01

OK 02

I1K 4.3

Pa3znen 6. PactBopbl

=)

Tema 6.1

ITonsTHE 0 pacTBOpax

PacTBopenue kak (puznko-xumudeckuii npouecc. PactBopsl. CriocoOsl
IIPUTOTOBJICHUS pacTBOPOB. PacTBoprmMocTs. MaccoBast 1011 paCTBOPEHHOTO
BeniecTBa. CMbICI [TOKa3aTeNs NPEesIbHO JOyCTUMOM KOHIIEHTPALUY U €ro
UCIIOJIb30BAaHUE B OLIEHKE IKOJIOTHUECKON O€30M1aCHOCTH.

[IpaBuma 5K0JIOTUYECKH 11€1eCO00Pa3HOr0 MOBECHUS B OBITY M TPYAOBOM
JIEATEIBbHOCTH B LEJSIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEH
IIPUPOJHOM CPEe/ibl; ONTACHOCTh BO3IECUCTBUS HA )KUBbIE OPTaHU3MBbI
ONpEIETICHHBIX BEIIECTB. Pellenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJIaHUI Ha PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW U MPOU3BOICTBEHHON
JESATENILHOCTH YEJI0BEKA

IpakTnyeckoe 3ansitue Nel(Q IIpuroroBieHue pacTBOPOB 3aJaHHOM
(MaccoBoi, %) KOHLIEHTpAIUH (C TPAKTHKOOPUEHTUPOBAHHBIMU BOIIPOCAMH )
U OTIpe/ieJICHNE Cpe/ibl BOJHBIX PacTBOPOB. Penienne 3agau Ha IpUroTOBICHHE
pacTBOpPOB

OK 01
OK 02
OK 07
I1K 4.3




IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COEPKAHUE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM J1eSITeIbHOCTH YeJI0BeKa

=)}

Hogelimue 10CTHXKEHNSI XUMAYECKOW HAYKHA U XUMUYECKON TEXHOJOTHH.
Ponp xumMuu B 00ecrieueHuH SKOJIOTUIECKOM, YHEPTeTHUECKOM U MUIIEBOM
0e30MmacHOCTH, pa3BUTUM MeauluHbL. [IpaBuia moucka u aHaiau3a
XUMHUYECKON MHPOPMAITUU U3 PA3INYHBIX HCTOYHUKOB (HayyHas ¥ y4eOHO-
Tema 7.1 HayyHas JIMTepaTypa, CpeJICTBA MaccOBOM MHpopMmaIu, ceTb HTepHeT)
Xumus B ObITY U

MPOU3BOACTBEHHOM IpakTnyeckoe 3ansiTue Nell [louck u aHanu3 KeMCOB O MPUMEHEHUH
NEeSITEIbHOCTU YeJIOBEKA XUMHUYECKHX BEIIECTB U TEXHOJIOTHIA ¢ y4eToM Oy ymieit mpodecCuOHaIbHOM
JIEATEIBbHOCTH 10 TEMaM: Ba)KHEMIIINE CTPOUTEIIbHBIE MAaTEPHAIIBI,
KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKHU, CTEKJI0, KepaMUKa, MaTepUalbl s
3JIEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU YHEPTUH,
OpraHWYECKUE U MUHEpaIbHbIC yI0OPEHMs, IEKaPCTBCHHBIE BEIIIECTBA,
OBITOBAsT XUMHUS.

IIpakTnueckoe 3ansaTue Nel2 3amura: [IpencraBieHue pe3ynbTaToB
penieHus KeicoB B popMe MUHH-TIOKJIAJa C Mpe3eHTaIuen

OK 01

OK 02

OK 04

OK 07

[IK 4.3

JAudpepeHnpoBaHHbIN 324€T

UTOro
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3. YCJIOBUSI PEAJTU3AIIAN ITPOT PAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

3.1. TpeboBaHMsA K MUHHUMAJILHOMY MaTePHAJIbHO-TEXHHYECKOMY
o0ecrne4yeHn 10

Peanu3arus mporpaMMbl TUCITUTUIMHBI TpeOyeT Hamu4us yaeOHOro kabuHera
«XuMUs» W/ WK y4eOHON XMMUYECKOM J1a0opaTOpUH.

O6opynoBanne yueOHOTO KaOWHETA:

- MOCA/IOYHBIE MECTA MO0 KOJUIECTBY O0yUaIONTUXCS;

- pabouee MecTo mpernoaaBaTes;

- TOCKa KJIacCHas - y4eOHO-METOANYECKOe 00ecTieueHHeE;

- KOMIUICKT Y4eOHO-HATIISITHBIX TOCOOMH 10 TUCIUTUINHE « XUMUS (CTCHIBI,
CXEMBI, TaOJIHIIbI, OMOPHBIC KOHCIIEKTHI, y4eOHBIE TOCOOHS, CITPABOYHBIC
MaTepuaibl, HAOOPHI MAPOCTEPKHEBBIX MOIETICH MOJIEKYJT, MOJIEIIN
KPUCTATMYECKHUX PEIIETOK, KOJUIEKIIMU MTPOCTHIX M CIOKHBIX BEIIECTB W/UITH
KOJUICKIIMY TIOJIMMEPOB; KOJUICKIIHSI TOPHBIX TIOPOJT 1 MHHEPAJIOB);

- Habop mocyabl, 000PYIOBaHUS U PEAKTUBOB JJIsi AEMOHCTPALIMOHHOTO
9KCIIEPUMEHTA U JIJAOOPATOPHBIX OITBITOB.

TexHuveckue cpeacTBa 00y4eHUsl: - KOMITBIOTEP C YCTPOHCTBOM MPOU3BEIACHHS
3BYKa,;

- IPUHTED;

- MyJIBTUMEIUA-TIPOCKTOP;

- 9KpaH

3.2. UudpopmanuonHoe odecrnevyeHue 00ydeHUus
OcHoBHas JIUTEpPATYpAa:

1. AHpuHoreHona, WU.B. Xumus: y4yeOHUK M NPAKTUKYM JUIsI CPEIAHETO
npodeccuonansHoro  oOpazomanusi/ . B. AupunorenoBa, A. B. baOkos,
B. A. [lonkoB. — 2-e¢ u3a., ucnp. u jgon. — MockBa: M3nmarensctBo FHOpaiir,
2024. — 291 c.— (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — TekcT: anekTpoHHbIN // O6pa3oBarenbHas miardopma KOpait [caifr].
—URL: https://urait.ru/bcode/538526

2. MaprbiHoBa, T.B. Xumusa: yuyeOHMK U MOPAKTUKYM JJi1 CPEIHEro
npodeccuonansHoro  obpaszoBanmsi/ T. B. MapteinoBa, . B. ApramonoBa,
E. b. 'onyHoB ; mox oOmieit penakuueit T. B. MapTeiHOBOM. — 2-€ u3M., UCHp. U
non. — Mocksa: U3natensctBo IOpaiit, 2024. — 368 c. — (IIpodeccunonansHoe
obpazoBanue). — ISBN 978-5-534-11018-0. — TekcT: dJIEKTPOHHBIM //
O6pazoBatenbHas maTdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/536721




3. Kmwes, M.B. Oprannveckas xumusa: ydeOHOe ™OCOOHE Ui CpPEIHEro
npodeccuoHanbHoro obpasosanus / M. B. Kimtoes, M. I'. A6aynnaeB. — Mockaa:
N3natensctBo FOpaiit, 2024. — 231 ¢. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-15288-3. — Tekct: osnekTpoHHblidi // OO0pa3zoBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544315

JonoJHUTeIbHAS JIUTEpaTypa:
1. TFadpuensin, O.C. Xumus nis npodeccuil U CrnenuaibHOCTeH TEXHHYECKOTO

npoduis: y4eOHUK IS CTYA. yupexkaeHui cpen. npod. oopazosanus / O.C.
[Mabpuensn, U.I'. OctpoymoB. — 9-e uzn., ctep. — Mocksa: Axagemus, 2020. — 272
2. ABneeBa, I'. JI. Xumus: cnpaBounoe u3nanue / I'. JI. ABaeeBa. — Mockaa:
YMII KT, 2022. — 184 c. — 978-5-907479-26-5. — TeKcT: 31eKTpOHHBIH //
YMII XK/T: anextponnas 6udimortexka. — URL:
https://umczdt.ru/books/1303/261970/

HNHTepHET-peCcYypChl:

1. https://urait.ru - O9BC «FOPAMT»

2. https://resh.edu.ru/ - Poccuiickas aeKkTpoHHas 1IKOJa




4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB
OBIIIEOBPA3OBATEJIbHOM JUCHOUILJIAHBI

KoHTposb 1 o11eHKa Pe3yIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON AUCITUTLTHHBI
PaCKpBIBAETCS Yepe3 MUCIUTUTMHAPHBIC PE3YIbTAaThl, HAIIPABICHHBIC HA
dbopmupoBanre 00mMKUX ¥ MPOoheCCUOHATHHBIX KOMITETSHIIUN 10 pa3eiiaM U
TEMaM COJep>KaHusl yueOHOro MaTepuasa

Oomas / Paznen / Tema Tun oleHOYHBIX
npodeccruoHanbHas MEpOTNPUATUN
KOMITETEHIIUS

OK 01 Tema 1.1 Tema 1.2 Tema | TecTupoBanue

3.1, Tema 3.2 OK 02
Tema 1.2 Tema 3.2

OK 01 Tema 1.2, Tema 3.1, Tema | Bemmonanenne
4.1, Tema 4.2, Tema 4.3, MPAKTUYECKUX 3aJaHUM
Tema5.1 ,Tema 6.1

OK 02 Tema 1.2, Tema 4.2, Tema
4.3, Tema5.1, Tema 6.1

OK 04 Tema 4.2, Tema 4.3,

OK 07 Tema 6.1, Tema 7.1

OK 01 Tema 1.1, Tema 2.1, Tema | Pemenue 3amau

2.2, Tema 3.1, Tema 3.2,
Tema 4.1, Tema 4.2, Tema

6.1
OK 02 Tema 3.2, Tema 4.2, Tema
6.1
OK 04 Tema 2.1, Tema 2.2, Tema
4.2
OK 07 Tema 6.1
OK 1,0K 2,0K 4, OK | Tema 7.1 BrinonHnenue u 3amura
07,1IK 4.3 KEeNCcoB
OK 1,0K 2, OK 4, IIK | Pazgen 1 Paznen 2 Paznen | AuddepeHunpoBaHHbIi
4.3 3 Paznen 4, Paznen 5 3a4eT

Paznen 6




