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1. OBIIASI XAPAKTEPUCTUKA PABOYEI MPOTPAMMBI
YUEBHON JUCHUNJIUHBI 00/1.04 XUMUS

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType OCHOBHOH MNpodecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meobpazoBatenbHas auctumuinHa OO/J[.04 Xumus sBisieTcs o0s3aTeIbHOM

yacTblo 00uIe00pa3oBaTeNbHOr0 MLHMKIA oOpaszoBarenbHOM mporpammel CIIO B

cootBeTrcTBUU ¢ DPI'OC mno coemmanbHocTH 09.02.06 CeTeBOE W CHUCTEMHOE
aIMUHHUCTPUPOBAHHUE.

1.2.1. Heab o01eodpazoBaTebHOM AU CIATIIHHBI

Henps auctummunasl OO.04 Xumust: chopMHupoBaTh y 00yUYarOMUXCsl 3HAHUS U
yMEHUsI B 00JacTh  s3bIKa, HABBIKM MX MPUMEHEHUS B MPAKTHUYECKOU
npo¢eCCUOHATbHOMN AESITETbHOCTH.

1.2.2. Ilnanupyembie pe3yJbTaThl OCBOEHUA o01eo0pa3oBaTeIbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue TUCUUIUIMHA uMeeT npu hopmupoBanuu u pa3sutuu OK u
IIK: OK 01, OK 02, OK 04, OK 07, IIK 1.7



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

HAHUMEHOBaHUe
¢dopmupyembIx Oo6ume JAucuunjanHapHbie

KOMIIeTeHIM i

OK 01. B yacTH TPYAOBOI0 BOCIIMTAHMSA: - BJIAAETh CHCTEMOM XUMHYECKHX 3HAHMM, KOTOpas BKIKOYACT:

Bribupats criocoOst
peuieHus 3a1a4
npoheccCroHaIbHON
JeATETbHOCTH
MPUMEHHUTEIIBHO K
Ppa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K Tpyay,
MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTh K  aKTUBHOW  JIEATEIHHOCTH
TEXHOJOTHYECKOW M COUMAJIBbHOW HAIpPaBJICHHOCTH,
COCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJHATH TAKYIO JACSITEIHHOCTD;

- UHTEpPEC K pa3iauuHbIM cdepaM npodecCHoHaTbHOM

OCO3HAaHHUC T CHHOCTHU

NESITEITILHOCTH,
Ognaoenue YHUBEPCAIbHBIMU yueoHviMu
NO3HABAM ENIbHBIMU OClICI GUAMU:

a) 6a30BBIC JTIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIILHO bopmynmupoBaTh u
aKTyaJIM3MpoOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIIMBaTh CYIIECTBCHHBIH TpPU3HAK WU
OCHOBAHMS ISl CpPaBHCHHSA, KIACCUPHUKAIMHA U
000011eHM;

- ONpeneNATh MeNH JIEATSIILHOCTH, 3aJaBaTh

mapaMeTpbl U KPUTEPHU MX JTOCTHKCHHUS,
- BBISBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBICHHSIX;

- BHOCHTb KOPPEKTHBBHI B JEATEIBHOCTH, OLCHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKH
MOCIICICTBUI CATEIBHOCTH,

- pa3BHBaTh KPEaTHMBHOE MBIILUICHHE IPU PELICHUU
KU3HEHHBIX TpoOIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMHU Y4YE€OHO-HCCIICAOBATEILCKOW U

OCHOBOIIOJIATAIONIUE  TOHATHS  (XUMHYECKHUI
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-,
d-aneKTpoHHBIE OpOWTaNM aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTH,
AIEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIpHBIM OOBEM, YIJIEPOJHBIM CKEJeT,
byHKIIMOHANBHAS ~ TpyNma,  pajukaig,  H30Mepusi,  HU30MEDHI,
TOMOJIOTHUECKUN psii, TOMOJIOTH, YIJIE€BOAOPOIBI, KHUCIOPOI- U
a30TCOJIEpKallie COEIUHEHHUS, OMOJOTMYEeCKH aKTHUBHBIE BeEIECTBa
(yrneBofpl, KHUpbI, O€IKH), MOHOMEpP, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS, KPUCTALTUNYECKAs PEIIETKA, THITBI
XUMUYECKUX peaknuil (OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC, 3K30-U
SHAOTEPMHUYECKHE, PEaKIIMM HIOHHOTO 0OMEHa), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,  AJIEKTPOJIUTUYECKAsT JUCCOLMALIMS, OKHUCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XHMHMYECKOM pEaklUUH, XUMHUYECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUS] XUMHUYECKOTO CTPOCHHUS
opranndeckux BemecTB A.M. BytinepoBa, Teopust 3JIEKTPOIUTHIECKON
aucconunanuu, nepuoandeckui 3axkoH .M. MenneneeBa, 3akoH
COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK XUMUH,
¢dakTosOrMUecKue CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM  HCIIOJIb30BAHMM  BAKHEWUIIUX  HEOPraHWYEeCKUX U
OpraHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKON JEATEIbHOCTU
YeJI0BEKa,

- YMETb BBISBIISATH XapaKTEPHbIE MPU3HAKH U B3aUMOCBS3b M3yYEHHBIX
MNOHITHUM, NPUMEHSATh COOTBETCTBYIOIIME TMOHITUS NPU ONHCAHUU
CTPOEHUS U CBOMCTB HEOPraHUYECKUX M OPTraHMYECKUX BEIIECTB U UX

JJICMEHT,  aTOM,

npeBpameHI/Iﬁ; BBISBJIATHL B3aMMOCBS3b XHMMHYECKHX 3HAHHM C
MNOHATUAMU W HOPCACTABICHUAMHU  JPYTUX  CCTCCTBCHHOHAYYHBIX
MMPEaAMCTOB;




HpOCKTHOI‘/JI ACATCIIbHOCTHU, HABBIKAMH Pa3pCHICHUA
po0em;

- BBIABJIATL NPUYUHHO-CIICACTBCHHLIC CBA3HW H
AKTYyaJIM3NUPOBATh 3a/4ady, BBIABUI'aTb TUIIOTE3Y €€
PEIICHMA, HAXOJUTh ApryMCHTBI IJI JOKA3aTCJIbCTBA
CBOMX YTBEpXKACHMH, 3alaBaTb NapaMmeTpbl U
KPUTEPUU pELICHNUS,

- AQHAJIM3HUPOBATH IIOJTYUCHHBIC B XOAC PCHICHUA
3aa4u  pEe3yJabTaThbl, KPUTUYCCKHU OLCHHUBATH HX
JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCIIOBUAX;

- YMETh HNCPCHOCUTH 3HAHHA B IIO3HABATCJIBHYIO U
IMPAKTUYICCKYIO oOiactu KHUBHEACATCIBHOCTH,

- YMETH HHTCIpHUpPOBATH 3HaHUA N3  Pa3HbIX
MpeIMETHBIX o0nacTei;
- BbIIBHUI'aTh HOBBIC niaeu, npeaiaratb

OPHUTHMHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTH MX MCIIOJIBL30BaHUS B TO3HABATEILHOMN
U COLMAIBHON TTPaKTHKE

- YMETb HCIIOJIb30BaTh HAUMEHOBAHHUS XMMHUYECKUX COCAUHEHUU
MEKIYHAPOJHOTO COK03a TEOPETUYECKOW M NPHUKIATHOM XUMUU U
TPUBUAJIbHBIE HA3BaHUS BaKHEWIIMX BEIIECTB (ITUJIEH, allETUJIEH,
rmnepuH, ¢GeHon, QopManbaerua, YKCycHas KHCIOTa, TIIMLUH,
YTapHBIN T'a3, YIJIEKUCIBIM ra3, aMMHUaK, ralieHas M3BeCTb, HeraueHas
U3BECTh, IMUThEBAasg COAA M JIPYI'MX), COCTaBIATh  (HOPMYJIbI
HEOPraHWYECKUX M OPraHWYECKHUX BEIECTB, YPABHEHUS XUMUYECKHX
peakuuii, OOBACHATP MX CMBICHI; MOATBEPXKAAaTh XapaKTepHbIE
XUMHUYECKNE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU
Y 3aIMCSIMU YPAaBHEHHMM XMMHUUYECKUX PEaKLINM;

- YMETh yCTAaHABJIMBATh IIPUHAJJIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX
U OpPraHWYECKHMX BEIIECTB K OIPEICIICHHBIM KiaccaM MW TpyImam
COCMHEHUM, XapaKTepHU30BaTh MX COCTAaB M BAKHEWIINE CBOMCTBA;
OTpPENeNaTh BUIbl XUMHYECKUX CBsi3ed (KOBaJeHTHas, WOHHasi,
METaJlJIN4YecKasi, BOJOPOJHAs), TUIbl KPUCTAIMYECKHX PEIIETOK
BELIECTB; KIacCU(UIMPOBATh XUMUUECKHUE PEAKIIUH;

- chopMHUpOBaTh TPEICTABICHUS: O XHWMHYECKOW COCTaBIISIONICH
€CTCCTBCHHOHAyYHOW KapTHHBI MHpA, POJIM XUMHU B II03HAHUU
SBICHUA MpUpOAbl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbI
JUYHOCTH, €€ (YHKIMOHAJIBbHONH TI'PaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHus] MPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLICHMSI K CBOEMY 310POBbIO U IIPUPOJHOM CpPEAE;

- yMeThb IPOBOJUTH pacueTbl IO XUMHUYECKUM ¢opMylnaM U
YPaBHEHHUSAM XMMMUYECKMX pPEAaKLUH C HUCIOJIb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BELIECTBA;
UCIIOJIb30BAaTh CHCTEMHBIE XUMUYECKHE 3HAHHUA I [PUHATHA
pelIeHN!I B KOHKDETHBIX JKM3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX C
BEUIECCTBAMU U UX IPUMEHEHUEM

OK 02.
Hcmonp3oBaTh
COBpEMEHHEIE
CpeICTBa TOKCKa,
aHaju3a u

B o6;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- C(I)OpMI/IpOBaHHO CTb MHPOBO33pCHU,
COOTBCTCTBYIOILICTO COBPEMCHHOMY YPOBHIO
pa3sBUTUA HAYKH U 06L[ICCTBCHHOI>'I ITPAKTHUKH,

- yYMeThb IIJJAHUPOBAaTh U BBINOJHATh XUMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHns OpPraHNYEeCKUX BEIECTB MpPU HArpeBaHUU, MOJTydYEeHUE
STWIEHA M M3Yy4EHHE €ro CBOMCTB, KAayeCTBEHHBIE pEaKUUU Ha
JIBJIETUABI, KpaxMaj, YKCYCHYIO KHUCJIOTY; JeHaTypauus OelKoB Ipu




MHTEpIpeTaIiN
nHpOPMAITUH U
UH(OPMAIIOHHBIC
TEXHOJIOTUU IS
BBITIOJTHEHHUS 337124
npohecCroHaIbHON
JeATeIbHOCTH

OCHOBAHHOTO Ha JMaJIore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE S3bIKOBOM W YHUTATEIBCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJCHUCTBUA MEXIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAaHHWE IIEHHOCTH HAY4YHOU JESITEIbHOCTH,

TOTOBHOCTb OCYILIECTBIISTh MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JESTEIbHOCTh WHIUBUIYAIbHO
U B TpYIIIE;

Ognaoenue YHUGEPCATbHHIMU yueoHvimu

NO3HAGAMENILHBIMU OCICIGUAMU:

B) paboTa ¢ uHpopMaluei:

- BIIAJETh HaBBIKAMM TMOJIy4eHHUS HH(OpMAIUHU U3
HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSTECIBHO
OCYIIECTBIISITh TOWUCK, aHAIW3, CUCTEMAaTH3aIHI0 U
MHTEPIIPETANI0 NHPOPMAIMK PA3IUYHBIX BHUIOB U
dhopm mpencTaBIeHUs;

- CO3[aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C
ydeToOM Ha3Ha4eHUs WHQPOPMAIMd |  IeNeBOM

ayIUTOPUHU,  BBIOMpas  ONTHUMaIbHYIO  (dopmy
MIPEJCTABICHHS U BU3YaTH3AIIHH;
- OIICHUMBaTh  JOCTOBEPHOCTh,  JICTUTHMHOCTh

uHbOpMaIMK, €€ COOTBETCTBHE
MOPaIbHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh CpEACTBA HH(POPMALUOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHu3aIHOHHBIX 3aja4 c coOmroiIeHneM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI,  PECypCOCOCpPEIKEHUs,  MPaBOBBIX U
THMYECKMX  HOpPM,  HOPM  HWH(OPMAIMOHHOU
0€30IMacHOCTH;

[MpaBOBbBIM U

HarpeBaHUH, LIBETHBIC PEAKUIUU OEJIKOB; MPOBOJUTH PEAKIIMH MOHHOTO
oOMeHa, ompenensiTh Cpeay BOJHBIX pPacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KaTHOH
aMMOHMSI; pellaTh 3KCIIEpUMEHTANIbHBIE 3a1a4l 10 TemaM "Meramisl"
u "Hemeramibl") B COOTBETCTBUU C IIPABUJIAMU TEXHUKU 0€3011aCHOCTHU
pu OOpaIllEHWH C BEIIECTBAMH U JIAOOPATOPHBIM OOOPYIOBAHHEM;
IPEJICTaBISITh PE3YAbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (opme
3alMCH YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (opMyaupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

- YyMETh aHAJIM3UPOBATh XUMHYECKYI0 MH(OpPMAIMIO, MOJIy4YaeMyI0 U3
pa3HbIX UCTOYHHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb MHTEpHET
" Ipyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMU HAY4YHOTO TIIO3HAHUS BELIECTB U
XUMHYECKUX sBIIEHUN (HAOMIOJeHHe, W3MEpeHue, OSKCIIEPUMEHT,
MOJICTMPOBAHNE);

- yMeTh TIPOBOJUTH pacueThl 10 XUMHUYECKUM GopMylIaMm |
YPaBHEHHMSAM XHMMUYECKMX pPEAaKLUH C HUCMOJIb30BaHHEM (PU3MUECKHX
BEJIMYMH, XapaKTEPU3YIOUINX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIECTBA;
UCNOJb30BAaTh CUCTEMHBIE XMMUYECKHE 3HAHUSA JUISl TNPUHATUA
pelIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM




- BJAaJACTb HAaBbIKaMHW PACIIO3HABAHUA U 3alllMThI
uHpopmanuy, HHOOPMAIIMOHHONH  0e30MacHOCTH
JINYHOCTH,;

OK 04.

D¢ dexTuBHO
B3aUMOJCHCTBOBATh
U paboTraTh B
KOJJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSITEJIbHOCTU
U CaMOOIIPEIECTICHUIO;

-OBJIaZICHUE HaBBbIKAMM Y4EOHO-UCCIIEIOBATEILCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;
Ognaoenue YHUGEPCATbHHIMU
KOMMYHUKAMUGHBIMU OCUCM GUAMU:

0) coBMecTHas ACSITEIbHOCTD:

- TOHMMAaThb W HCHOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TMpPUHUMATh T COBMECTHOM JIeATEIHHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEUCTBHS 110 €€
IOCTHI)XKEHUIO: COCTaBJISTH IJIaH JIeHCTBHM,
pacnpenensaTb pojid ¢ y4eTOM MHEHHH y4acTHHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAThH U BBINOJHATH pabOTy B YCIOBHSIX

peanbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3alMOJICHCTBHS,
- OCYHICCTBJISTH  IO3UTUBHOE  CTPATErHYECKOE

MOBEJICHUE B PA3JIMYHBIX CHTYallUAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
Osnadenue yYHUBEPCAIbHBIMU  Pe2Y/IAMUGHBIMU
oelicmeuamu:

I) IPUHSTHE CeOs U IPYTUX JFOICH:

- MPUHUMATh MOTHUBBI U apPTyMEHTHI JIPYTHX JIIOAEH
IIPU aHATIU3€ PE3YNIbTaTOB JESITENbHOCTH;

- MIPU3HABaTh CBOE MPABO U MPABO JPYTUX JIOACH Ha
OIIINOKU;

- pa3BHUBaTh CIIOCOOHOCTH OHUMATh MUP C MO3HIIUU
JPYroro 4ej0BeKa;

- yMeThb IUJJaHUPOBAaTh U BBINOJHATH XUMMUYECKUN OSKCIIEPUMEHT
(mpeBpallleHHsT OPraHUYEeCKUX BEILECTB NPU HAarpeBaHUH, NOJydCHUE
TWJIEHA W MW3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKUUu Ha
albJIErU/ibl, Kpaxmall, YKCYCHYIO0 KUCJIOTY; JAEHaTypanusi OeJlKOB IpHU
HarpeBaHuU, IBETHbIE PEAKIIUU OEJIKOB; MPOBOJUTH PEAKIIMU MOHHOTO
oOMEHa, ompeleNnsiTh Cpely BOJHBIX pacTBOPOB, KaueCTBEHHbBIE
peakuuu Ha cyabdar-, kapOOHAT- W XJIOpPUA-aHUOHBI, HA KATHOH
aMMOHHUS;, penIaTh SKCIIEPUMEHTANIbHBIE 3a/la4i 10 TemMaMm "Metasibr"
u "Hemeramibl") B COOTBETCTBHHM C MpaBUIaMHU TEXHUKU 0€30MaCHOCTH
npu oOpallleHuH C BelecTBaMH U Ja0OpaTOpHBIM O00OpYyIOBaHHEM;
IPEJCTaBISTh PE3yAbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opme
3aMMcU YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid M (opMyaupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB




OK 07. B 06;1acTH 3K010rHYE€CKOr0 BOCTIMTAHHUS - copMuUpOBaTH MPEICTABICHHUS: O XHUMHYECKOW COCTaBIISIOMICH
ConelicTBOBATH - c(hOpMHPOBAHHOCTh JKOJOTHYECKOH KYIbTYPHI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XHUMHH B TIO3HAHHUH
COXPaHEHUIO MOHMUMAHKUE BIIHMSHHUS COLMATHHO-O)KOHOMHUYECKUX | SIBJICHHA TPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS ¥ KYJIbTYPBI
OKpYKaroleu MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON M COIMATBHOM | IMIHOCTH, €¢ (YHKIMOHATHHOW T'PaMOTHOCTH, HEOOXOJAMMOHW JUIs
cpenpl, Cpenpl,  OCO3HAaHHE  TJOOATBHOTO  XapakKTepa | pEIICHUsS NPAKTHYSCKUX 33Ja4 W OIKOJOTHYECKH O0O0OCHOBAaHHOTO
pecypcocOepexeH | IKOJIOTHIECKHUX MPOOIIeM; OTHONICHHSI K CBOEMY 3JI0POBBIO H IPUPOJIHON Cperie;
U0, IPUMCHSITh - TUIAHUPOBAaHHWE U OCYIIECTBJICHHE JIEUCTBUI B | - YMETh COOJOIATh TMpaBUjia SKOJOTHYECKH I1eJ1ecO000pa3HOro
3HaHUs 00 OKpYKaoIllel cpele Ha OCHOBE 3HAHUS IIeNieH | MOBEJACHHUS B OBITY W TPYJAOBOW JEATSIBHOCTH B IENSAX COXPaHCHUS
W3MCHCHUN YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA, CBOETO 37I0POBbS M OKPYKAMOMIEH NPHUPOJHON CpElbl; YYIUTHIBATH
KITUMarTa, AKTUBHOE HENPUATHE JCHCTBUH, MPUHOCSIIUX BPEJ | OMMACHOCTh BO3JCHCTBHS HA JKHBBIC OPraHU3MBI OIPEACTICHHBIX
TIPUHITATIBI OKpYKaroIIeH cpenie; BEIIECTB, TMOHUMAs CMBICH TIOKa3aTellsd MpeaeiabHOW JOIMyCTUMOU
OEepEKITUBOTO - yYMEHHE TPOTHO3UPOBATH  HEOIATONPUATHBIC | KOHIICHTPAIHH
MIPOM3BO/ICTBA, 9KOJIOTHYECKHAE TIOCIEACTBHS  IPEIITPHHIMAEMbIX
3¢ deKTUBHO JNENCTBHMN, MPEAOTBPAIATh UX;
JICHCTBOBATH B - pacUuIupeHHe OMbITa JCATCIHHOCTH SKOJOTHICCKON
Ype3BhIYAHHBIX HaIPaBJICHHOCTH;
CUTYaIUIX - OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIEIOBATEILCKOM,

MPOEKTHOM U COIMAJILHOM JIEATEIIbHOCTH;
IIK 1.7 B yacTu Tpya0BOr0 BOCIIMTAHMS: - BJIQJIETh OCHOBHBIMHM METOJAMH HAYYHOIO TIO3HAHUS BEUIECTB U
OcymiecTBiATh - TOTOBHOCTh K TpYydy, OCO3HAHHWE LEHHOCTU | XUMHUYECKUX sABJIIEHUN (HAOMIOJeHHe, H3MEpEeHHue, OSKCIIEPUMEHT,
periamMeHTHoe MacTepcTBa, TPyAoII00ue; MOJIETTUPOBaHUE);
o0ciyXBaHUE U - TOTOBHOCTb U CIOCOOHOCTh K OOpa30BaHMIO U | -COCTABJIATH YpPAaBHEHUS XUMHYECKHX DPEaKIMd HOHHOIO OOMeHa C
3aMEHY pacXOJHbIX | CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU; y4acTHEM HEOPTaHUYECKUX BEILIECTB
MaTepuaioB Osnaoenue YHUBEPCAIbHBIMU yueonvimu | - xiaccupuuUpoBaTh HEOPraHMYECKHE U OPraHUYECKHE BEIeCTBa B
nepudepunHoro, NO3HABAMEIbHBIMU OCUICHBUAMU. COOTBETCTBUU C UX CTPOCHUEM
CETEeBOTO U a) 0a30BbIE JIOTUYECKUE ICHCTBUSA: -OLIEHUBAaTh  TOCHEACTBHS ~ OBITOBOM M MPOU3BOJACTBEHHOM
CEpBEPHOTO OTpeNeNnsaTh  Ledd  JCSITeNbHOCTH,  3a/1aBaTh | JESATEIbHOCTH YeJIOBEKa C MO3UIHMH 9KOIOrH4ecKoi 6e30macHOCTH
o0opynoBaHus napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,
UHPOKOMMYHUKA- | OQ61adeHue YHUBEPCANbHLIMU  PeZYsMUGHbIMU
LUOHHBIX CUCTEM | OelCmeUAMU:

0) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCHUTH

KOPPEKTHUBBI B JIESITEIbHOCTD, OIICHUBATH




COOTBCTCTBUC PC3YJILTATOB LCJIAM;
YMCTb OLICHUBATh pUCKHA u CBOCBPCMCHHO
IMPpUHUMATh PCIICHHUA 110 X CHUKCHUIO,
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHON JUCITATLIAHBI

2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueoHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.U.

OcHOBHOE coJep:KaHue 66
BT. U..

TEOpEeTUYECKOe 00yIeHNe 32
MPaKTUYECKUE 3aHATHS (B T. 4. KOHTPOJIbHBIE paOOTHI) 24
nabopaTOPHBIC 3AHITHS 10
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COePKAHUE 6
NPHUKJIATHOT0 MOAYJIA)

BT. U..

TEOPETHYECKOE 00yUueHHE 2
MPAKTUYECKHUE 3aHATHS 4

IIpomeskyTOoUHAs aTTeCTALMS
(muddepeHIMPOBAHHBIH 3a4€T)
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2.2 TemaTu4ecKuil IJIaH U COJlePKaHHe JUCUMUIIIMHBI

HaumenoBanmue Coaep:xkanue yu4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyembie
Pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOIY.IbH 4acoB KOMITETEHI{HH
1 2 3 4
Pasznen 1. OcHOBBI CTPOEHHS BeleCTBA 8
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
Crpoenue atoMoB | Teoperndeckoe o0yueHue 2
XUMHAHCCKNX CoBpeMeHHass MOJENb CTpoeHHs: aroMa. CHMBOJIMYECKHI SI3BIK XUMHH. XUMHUYECKHH 3JIEMCHT.
SJICMCHTOB 1 DnekTpoHHAas KOHGurypamust aroma. Kiaccupukanus XUMHYECKUX 31€MEHTOB (S-, P-, O-amemeHTsI).
npupoma BaneHTHble  JJEeKTPOHBI.  BaleHTHOCTh.  DJEKTPOHHAs ~ MPUPOJAa  XHMHYECKOH  CBS3W. 2
XUMHUHCCKON CBA3M | 3 11ekTpOOTPUIIATENLHOCTh. BBl  XMMHYECKON B3k  (KOBaJ€HTHAs, WOHHAs, MeTaUIHYecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa30BaHMs
IIpakTuyeckue 3aHATHS 2
IIpakTuyeckoe 3ansaiTue 1 Penienne 3aannii Ha UCMOJBL30BAaHUE XUMHUUYECKONM CUMBOJIMKY M Ha3BaHUU
COEIMHEHHMI TI0 HOMEHKJIAType MEXKIYHAPOIHOIO COK3a TEOPETHUECKOW M NPUKIAIHON XUMUH |
TPUBHAIBHBIX HA3BAHWM JUIS COCTABICHUS XUMHYECKHX (DOPMYJI IBYXaTOMHBIX COEIMHCHUH (OKCHIOB,
CyIb(pUI0B, THAPUIOB | T.II.) M IPYTMX HCOPIaHHYECKUX COCTMHCHUI OTAEIbHBIX KIIACCOB. 2
IpakTHYecKre 3aJaHusl Ha YCTAHOBICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUCCKUX 3JIEMCHTOB H
MEPHOJINYECKAM H3MECHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCJAWHECHHUHA B COOTBETCTBHH C
noJi0’keHneM [1epruoImIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 4 OK 01
[Tepuoauueckuit IIpakTHYeckue 3aHATHS 4 OK 02
3aKOH M Ta0NMIA  [[pakruueckoe 3ansTue 2 [lepnoauteckas cucTeMa XUMUIECKUX y1eMenToB J.W. Menzeneesa.
JA.W. Menneneesa  |ysyueckuii cMpics Iepuoauueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOICTB
XUMHYECKHX DJIEMEHTOB, 00pa3yeMbIX MMM IIPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHHEM XMMHUYECKOTO dieMeHTa B [leproaideckoii cucreMe. MUPOBO33pEHUYECKOE U HAYIHOE
3Hauenue [lepunoanueckoro 3akona /.M. Menneneesa. IIpornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX 4

XUMHYECKUX DJIEMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX
a5eMeHTOB «MeTalndeckue / HeMETaITNYeCKHE CBOKUCTBA, SJIEKTPOOTPUIIATEIbHOCTh XUMUYECKIX
3JIEMEHTOB B COOTBETCTBUHU C UX AIEKTPOHHBIM CTPOECHUEM U TOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
XUMHU4YecKuX 3nneMeHToB JI.1. MeHaeneeBay
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Pazgen 2. XuMu4ecKkue peakuuu

10

Tema 2.1. Tumsl OcHoBHOE colep:kaHue 6 OK 01
XUMHUYECKUX Teopernueckoe odyuenue 2 K 1.7
peakumit Knaccugukanus u THIIBI XMMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHHe

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHa, B T.4. PEaKIUi TOPEHUs,

OKHUCIICHUS-BOCCTAHOBIICHUS.

VYpaBHeHUs OKUCIEHHUS-BOCCTaHOBIICHH. CTeneHb okuciaeHuss. OKUCIUTETb U BOCCTAHOBUTEb. 2

CocraBiieHH€e U YpaBHUBAHNE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIE, TPOU3BOJICTBEHHBIX MpoIleccax U

KU3ZHECSTEIIbHOCTH OPTraHU3MOB

I[IpakTHYeckne 3aHATHS 4

IIpakTuyeckoe 3anaTue3 KosnuecTBEeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI

B XMMHUHU U PACUYETHI IO YPABHEHUSIM XUMHYECKUX peakiuii. MoJib KaKk eIMHHIIA KOJNYECTBA BEIIECTRA.

MounsipHas Macca. 3aKOHBI COXpaHEHMsI MacChl U dHepruu. 3akoH ABorajipo. MoJsipHblii 00BEM Ta30B. 4

OTHOCHUTENBHAS TIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XHMHUYECKHX PEAKIMA C HUCIOJIh30BaHUEM

Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS) Ta30B, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
DNEeKTPONUTUYECKAs | TeopeTHUecKkoe oGydeHne 2 OK 04
Aucconnanus u Teopust HMEKTPOINTHIECKOH AUCCONUAINN. VIOHBI. DIEKTPOJIUTHI, HENEKTPOIHUTEL. Peakiuyu HOHHOTO 1K 1.7
HOHHBIIT 0OMEH ooMena. CocraBlieHHE PEaKIMii MOHHOTO OOMEHAa IyTeM COCTaBJICHHS WX IOJHBIX M COKPAIICHHBIX 2

MOHHBIX yYpaBHeHUN. KHCI0THO-O0CHOBHBIE peakiny. 3a/laHus Ha COCTaBJICHHE HOHHBIX PeaKInil

JlabopaTopHbIe 3aHATHSA 2

JlaGoparopHas 3ansitue Nel “THIbl XUMHYECKUX pPeaKIvil”.

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MIPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenmne peakinii HOHHOTO 0OMEHa, OTPeIeNIeHHnEe CPeIbl BOTHBIX

pacTBOpOB. 3aaHUs HA COCTABIICHIE HOHHBIX peakinui
Paznean 3. CTpoeHne H CBOIiCTBA HEOPTraHUYECKUX BeleCTB 16
Tema 3.1. OcHoOBHOE cojlep:KaHue 6 OK 01
Knaccugukanmus, Teoperuueckoe ooyuenue 2
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIIIECTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COIH). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammyeckue u amopgHbie
BeLECTBA. TUIIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHASL, METAJJINYECcKas).
3aBHCUMOCTh (PU3NUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIA XMMUYECKOMN CBSA3M U TUIIA KPUCTAIUINYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

HpaKTuquKue 3aHATUSA

IIpakTnueckoe 3ansaTne 4 HoMeHkIaTypa HEOPraHMYECKUX BEILIECTB: HA3BaHUE BEIIECTBA UCXOS U3
UX XUMHUYECKON (DOPMYJIbI UM COCTABICHUE XUMUUECKON (POpMYJIBI UCXO/IS U3 HAa3BaHMsI BEIIECTBA 1O
MexayHapoaHoi (MFOITAK) wiu TpuBHalibHOM HOMEHKIATYpE.

Pemenune npakTHueckux 3aJaHUil MO Kiaccu(UKAIMKM, HOMEHKIAType M XHMHYECKUM (Qopmyiaam
HEOPraHMYECKHUX BELIECTB pa3IMUHBIX KJIAaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHUak, ramieHas
U3BECTb, HETAIlIEHAsl U3BECTh, MMTHEBAS CO/IA U JPYTUX): HA3bIBaTh U COCTABIATH POPMYIIbI XUMHUYECKUX
BEILECTB, ONPENENITh MPUHAATIEKHOCTD K KiIaccy.

Hcrounuku xumuyeckoi nadopmaiuu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).
[Touck nHGOPMALIIY 1TO HA3BAHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

OK 02
IIK 1.7

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O0mue (GU3NYeCKue U XUMUYECKHE CBOWMCTBa MeTauioB. CrocoObl MoaydeHus. 3HAYCHUE
METaJJIOB M HEMETAJJIOB B MPUPOJIE U KU3HEACATEIHbHOCTH 4YeloBeka M opraHu3smoB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3aITUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usndeckue W XUMHUYECKHE CBOWCTBA HEMETAIOB. THIWYHBIC CBOMCTBA
HemetaiioB IV— VII rpynn. Knaccudukaius 1 HoMeHKIIaTypa COeIMHEHU HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PIIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHINX OKCHUJOB U THAPOKCHUIOB

IlpakTHyeckue 3aHATHSA

OK 01
OK 02
IIK 1.7
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IIpakTnueckoe 3ansitue 5 CocTaBicHHE YPAaBHEHMH XMMHUYECKMX pPEAKUUN C ydyacTUEM IPOCTHIX U
CJIIOJKHBIX HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAIUIOB; OKCHJIOB METAJIIOB, HEMETAJUIOB M
aM(pOTEPHBIX DSJEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH M aMQpOTEPHBIX THAPOKCHUIIOB;

HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Pemenne nmpaxkTUKO-OPHUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJyYEHHUE U

0€30MacHOEe HCII0JIb30BAHWE BAXKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY U NPAKTHYECKOMN

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentndurxanus JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHuICeCKuX JlaGopaTopuas 3ansTue Ne2 «MneHTH(UKAIIUS HEOPTaHUYECKUX BEIIECTB. OK 04
BCIICCTB Pemenue 9KCIIEPUMEHTAJIbHBIX 3a7a4 II0 XHMHYCCKUM CBOMCTBAM METAJNIOB M HEMETAJJIOB, IIO

pacrno3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB. 5

Wnentuduxaius HeOpraHMYECKUX BEUIECTB C HCIOJIb30BAaHUEM HX (PHU3UKO-XMMHUYECKHUX CBOICTB,

XapaKTEepHBIX KayeCTBEHHBIX peakiui. KauecTBeHHble peakiuu Ha cynabdar-, kapOoHAT- U XJIOPUI-

AQHMOHBI, Ha KATHOH aMMOHUSI
Pa3znen 4. CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe ooyueHune 2 IK 1.7
CTpOCHHUE U [losiBneHne U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecto u
HOMEHKJIaTypa 3HAQ4YEHHE OPTraHMYECKOM XMMUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK MOPSANOK COEAMHEHHMS aTOMOB B MOJIEKYJIE COIJIACHO WX BAJIEHTHOCTH.
BEILlECTB OCHOBHBIE MOJIO)KEHUSI TEOPHUH XUMHUYECKOTO CTPOEHHUsI OpraHMyecKux coenumHeHuit A.M. Byrneposa.

VYrnepoaHslii CKEIET OPraHuYeCKOM MOJIEKYNbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO 5

CTpPOEHMS MOJIeKyYIL. M30Mepust U U30MepBbl.

[lonsitne o ¢ynkuuonaneHoi rpynne. Panukan. Ilpunuounel  knaccudukanuu — OpraHUYECKUX

coelMHeHUI. MexlyHapogHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKIATYphl OPraHUYECKUX COCAUHEHU.

[Tonsitre 00 azoTcoAepKalluX COCIUHEHUSAX, OMOJIOTMUECKH aKTUBHBIX BellecTBax (yrieBojax, KUpax,

OenKax u Jip.), BLICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO)

IlpakTHYeckue 3aHATHSA 2

IIpakTnueckoe 3ansaTHe 6 HomeHknarypa OpraHM4ecKMX COEJUHEHMM OTAEIBHBIX KJIACCOB

(HachIllIEHHbIE, HEHACBHIIICHHbIE W apoOMaTHYeCKHE YIIIEBOJOPOJIbI, CIUPTHI, (EHOJNbI, ANbICTHBI, 5

KETOHbI, KapOOHOBBIE KUCIOTH U Jp.) CocTaBieHHEe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpraHMYECKHUX BEHIECTB OTJENbHBIX KJIACCOB, MCIOJB3Ys MX Ha3BaHUS 10 CUCTEMATHYECKON U
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TPUBHAIBHON HOMEHKIIAType (ITHIICH, alleTUIICH, TIUIEepHH, (eHo, GopMalbaerul, yKCyCHasi KUCIOTa,
rmiuH). Pacuetsl npocreiimeil GopMynbl OpraHndeckoil MOJIEKYIIbI, UCXOAS U3 JIEMEHTHOTO COCTaBa

(B %)

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUN

OcHoBHOE€ CoacpiKaHue

14

TeopeTuquRoe oﬁyqelme

@®U3NKO-XMMHUYECKUE CBOMCTBA OpPraHMYECKUX COEIMHEHUM OTHENbHBIX KJIaccoB (OCOOEHHOCTH
KJIaccu(UKay ¥ HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKHIA psia v o0mas (opmyrna; H30Mepus;
(u3nyeckue cBOICTBa; XUMUYECKHE CBOMCTBA; CIOCOOBI NOJYUYEHUS):

— TpeAeNbHbIE YIIIEBOJOPO/Ibl (aJIKaHbl M IMKJIOAlKaHbl). ['opeHre MeTaHa Kak OJWH M3 OCHOBHBIX
HCTOYHHUKOB TEIjIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YII€BOJIOPOAOB, HAXOKICHHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempeneibHble (AJIKEHbl, aJKWHBI W aIKaJWEHbl) M apoMaTHYecKue yrieBoaopoisl. [opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

— KUCJIOPOJICOIEpIKAIINe COeTUHEHHS (CTUPTHI U (PEHOJIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI, allbIETUIbI
U KETOHbI, UpbI, yrieBojbl). IlpakTHueckoe NpUMEHEHHE ATUJICHTIUKOJIA, TIUIEepuHa, (eHona.
[Ipumenenne ¢opmanbaeruaa, aneTalbIerujia, YKCYCHOM KHCIOTh. MplUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOWCTBA MblJia

— a30TCcoJIepKAIIUE COSTMHEHHS (AMHHBI 1 aMHHOKHUCIIOTHI, OeJTKN ). BRICOKOMOJIEKYIISIpHBIE COCIMHEHUS
(cuHTEeTMYECKME W OWOJIOTMYECKH-aKTUBHBIE). MoHOMEp, TOJHUMEp, CTPYKTypHOE  3BEHO.
[Tomumepu3arus STHIICHA KaK OCHOBHOE HAIPABJICHUE €T0 UCIIOJIb30BaHUS.

I'eHeTrueckas CBsI3b MEXAY KJIACCAMH OPTaHWYECKUX COCTMHEHHUI

IIpakTHYeckue 3aHATHS

IIpakTHyeckoe 3anaTHe 7 CBOWCTBA OPraHUYECKUX COCTUHEHUM OTACIBHBIX KJIACCOB (TPUBHAJIbHAS U
MEeXAyHapoJHass HOMEHKIIATypa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIy4YeHHSs): NpeAeabHbIe (aJIKaHbl U
LUKIIOAJIKaHbl), HeNpeAeNbHble (AJIKEHbI, aJKUHBI M aJKaJUEHbl) U apoMaTHYECKHUE YTIEBOJOPOIBI,
cnupThl U (heHobl, KapOOHOBBIE KUCIOTHI U 3(UPHI, adbACTUAbBl U KETOHBI, AMHUHBI U aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEQUHEHUs. 3aJaHusl Ha COCTABJICHUE YPABHEHUN XHMHYECKUX DPEAKUUU C
y4aCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHHMH UX COCTAaBa M CTPOCHUS

HpaKTI/I‘leCKOQ 3anaTue 8 CocraBieHue cxem peaKHI/Iﬁ (B TOM 4YHCIIC IIO IPCAJTOKCHHBIM LCIIOYKaM
npeBpameHI/Iﬁ), XapaKTCPpU3yrImnuXx XUMHUYCCKUC CBOMMCTBA OPraHNYCCKUx COCI[I/IHCHI/Iﬁ OTACIBHBIX
KJI1aCCOB, CIIOCOOBI UX MOJIYYCHUS W HAa3BAHHUC OPTraHUYCCKUX COCOUHEHHI IO TpHBHaHBHOﬁ niIn
Me)KHYI{apOHHOﬁ CHUCTEMAaTHYECKOMH HOMCHKIJIATYpC.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX 3aJaHdil Ha CBOMCTBaA OPTraHNYCCKUX

OK 01
OK 02
OK 04
IIK 1.7
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopHasi pabora

JlabopaTopnas 3ansatue Ne 3“[IpeBpaiiieHuss OpraHn4ecKuX BEUIECTB IPY HarpeBaHUu'".
[Tonydyenue 3TueHa M U3y4EHUE €ro CBOMCTB. MoOaenpoBaHue MOJIEKY] U XMMUYECKUX ITPEBPALICHUN
Ha NIpUMepe dTaHa, YTUIICHA, ALlleTUICHA U Jp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Wnentndurarms Teoperuueckoe oGyuenue OK 02
OpraHMHCCKHX buooprannueckue coeaunenus. [lpumeHenne u Ouosornyeckas pojib yrieBojoB. OkxucieHue OK 04
BCILCCTB, NX yIJI€BOJOB — UCTOYHUK DSHEPrUU JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS] aMUHOKHCIOT.
SHATCHHC 1 [IpeBpamenuss 6enxkoB NUIIM B opraHu3zMe. buonormyeckue QyHkuuu OenkoB. buonoruueckue
TIpUMCHCHHC B ¢dbyHKIMY kupoB. Posib oprannyeckoil XuMuu B pelieHUH npo0sieM MUIeBoi 0€301acHOCTH
ObITOBOH 1 . | Ponp oprannueckoil XMMHUH B peUIEHUH MpoOJIieM »HepreTHueckod Oe30macHOCTH, B Ppa3BUTUHU
TPOH3BOICTBEHHON MEUINHBI, CO3JaHIUN HOBBIX MaTE€pPHaJIOB, HOBBIX HCTOYHUKOB SHEPIHHU (aJIbTEPHATUBHbBIE UCTOYHUKU
JCATCIIEHOCTH sHepruu). OnacHOCTh BO3/IEHCTBHUS Ha KUBbIE OPraHU3Mbl OPraHMUECKUX BEIIECTB OTAEIbHBIX KIacCOB
Henonexa (YyrneBoopoibl, CHUPTHI, (DEHOJBI, XJIOPOPraHWYECKUE MPOU3BOJHBIC, ANBAETHIBI U JIp.), CMBICI
MI0Ka3aTesIs IPENINIbHO JIONYCTUMOM KOHIIEHTPALUH
JlaGopaTopHble 3aHATHSA
JladopaTopHasn 3ausitue Ned4 “Unentudukaius opraHnuecKuX COSTMHEHUH OTIEIbHBIX KJIACCOB™
WnenTndukanys opraHn4eckux COCIUHEHUHN OTIENIBHBIX KIIACCOB (Ha MpHMeEpe allbIeruI0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, O€JIKOB U T.II.) C UCIHOJIb30BAHUEM UX (PU3MKO-XMMHUUYECKHX CBOWCTB U XapaKTEPHBIX
KayecTBEHHbIX peakuuil. JleHaTypanus Oeilka mpu HarpeBaHuu. L[BeTHble peakuuu OEIKOB.
Bo3HUKHOBEHHE AHAIUTUYECKOIO CHUTHAJAa C TOYKU 3PEHUS XMMHMUYECKHX IMPOLIECCOB IPU MPOTEKAHUU
KayeCTBEHHOW peaklny, 03BOJISIONIeH NISHTH(PULINPOBATh PEUI0KEHHbIE OPIraHUYECKUE BEIECTBA
P 5 Kunernueckue u TCPMOAUHAMUYECCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHUYCCKHX
AT S peaxkuuii
Tema 5.1 Cxkopocts | OCHOBHOE coiepKaHne OK 01
XUMHUYECKUX OK 02

Teoperuyeckoe o0yueHue
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peaKIuii. CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB: MPHUPOJBI PEArUPYIOIIUX BELIECTB,
Xumuueckoe KOHIICHTPAIlMM PEarupyromux BEIIECTB, TEMIEpPaTypbl M IUIOUIA[M PEAKIMOHHONW IOBEPXHOCTH.
paBHOBecHe TennoBbie 3G HEKTH XUMUYECKUX PeaKInid. IK30- U SHAOTCPMHUECKUE, PEAKIINH. 5
OOpatuMocTh peaknuii. XHMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE II0J JEHCTBHEM pa3IMYHbBIX
(axTOpOoB (KOHLEHTPAIMS PEareHTOB WM MPOIYKTOB PEAKINH, JAaBJICHHUE, TEMIIEPATypa) U CO3/IaHuUs
ONTUMAIIBHBIX YCIIOBHI NPOTEKaHUsI XUMUYeCKuX mporeccoB. [Ipunnun Jle [larense
IIpakTHyeckue 3aHATHA 2
IIpakTuyeckoe 3aHsaTHEe 9 PemeHne NMpaKTUKO-OPHEHTUPOBAHHBIX 3aJaHW HAa aHaMu3 (aKTOpPOB,
BIMSIOIIMX HAa W3MEHEHHWE CKOPOCTH XWMHYECKOH peakmud, B T.4. C TO3UIHHA DKOJOTHUECKH
1eJIeCO00pPa3HOTO TIOBEACHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYKaroIlel MpUpOoIHOM cpeibl. 2
Pemrenne npakTHMKO-OPMEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHue npuHnuna Jle-llatense ms
HAXOXXJICHUS HATPaBJICHUS CMEIICHUS pPAaBHOBECUS XHUMHUYECKOW pEaKIWW W aHalu3 (aKTopoB,
BIIMSIFOIINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Pasnea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
Howusitre o Teopernyeckoe o0yueHune 2 OK 02
pacTBopax PacTBopeHne kak (DM3MKO-XMMHUECKHii mpomuecc. PactBopsl. CIOCOOBI NPHIOTOBIEHHS PACTBOPOB. OK 07
PactBopuMocth. MaccoBasg 1011 pacTBOpeHHOro BemiectBa. (CMBICH TOKa3atelss MNpeaeabHO K 1.7
JOMyCTUMOW KOHIIGHTPAIMH U €0 HCTIOJIh30BAHNE B OIICHKE HKOJIOTUIECKOH 0e30MacHOCTH.
[IpaBuna 3KOJOTMYECKH IIEIECOOOPA3HOTO TMOBEACHUS B OBITY M TPYIJOBOW JACATEIBHOCTH B IEIAX 9
COXpPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPHUPOJIHOW CPEIbl; OTIACHOCTh BO3JICHCTBUS HA JKUBBIC
OpraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Perienne mpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJlaHU Ha PACTBOPBI, HCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JIETEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cojiep:KaHne 2 OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PAaCTBOPOB | TagopaTopnas 3ansaTue Ne 5 «[IpurotoBiieHHE pacTBOPOBY. OK 04
[IpuroroBiieHre pacTBOPOB 3alaHHON (MaccoBOM, %) KOHIICHTpAIUHU (C MPAKTHKO-OPUEHTHPOBAHHBIMHU 9 IK 1.7

BOHpOC&MI/I) " OIIPCACIICHUEC CPCibl BOOAHLIX pACTBOPOB.
Pemenne 3amaq Ha IPUTOTOBJICHUC PACTBOPOB

IpodeccuoHaIbHO-OPHEHTUPOBAHHOE COJepKaHUE (CoAepKaHue MPUKJIATHOTO MOTYJIS)
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Paznen 7. Xumusi B ObITY M IPOU3BOICTBEHHOI 1e5ITEJILHOCTH YeJIOBEKA 6 OK 01
Tema 7.1 Xumusi B [QcHoBHOE coJep:kaHmne 6 OK 02
OnITy B . |Teopernueckoe o0yyenmne 2 OK 04
IIPOU3BOJICTBEHHOU = — - OK 07
eATETBHOCTH Hosgeiimue AOCTHIKEHHS XUMUMECKOH HayKH 1 XNMHYECKOH TEXHOIOT MU, Ponp xuMum B obecrieueHun 17
HeIOBEKA 9KOJIOTMYECKOM, SIHEPreTUUECKON U NMUIEBOM 0€3011aCHOCTH, pa3BUTUM MenuluHbL. [IpaBuna noucka u 5 HK 1.

aHaJl3a XUMHUYECKOW HH(pOpMaluu U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHass M ydyeOHO-HaydHas

JUTEepaTypa, CPeICTBA MacCcoBOM nHpopManuu, cetb IHTEpHET)

IIpakTnueckune 3aHATHS 4

IIpakTtuueckoe 3anatue 10 Ilowck M aHanM3 KeWCOB O MPUMEHEHWM XUMHYECKUX BEIIECTB W

TEXHOJIOTHI ¢ ydeToM Oyaymieli mnpodeccMoHaTbHOW NEATEIbHOCTH TI0 TeMaM: BaKHEWIne

CTPOUTENIbHbIE MaTepUajbl, KOHCTPYKIIMOHHbIE MaTEepHaJIbl, KPACKH, CTEKJIO, KEpaMUKa, MaT€pPUAaIIbl JIIs

ANIEKTPOHUKM, HAHOMAaTepuasbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKH DSHEPruU, OpPraHUYecKHe u 4

MUHEpaJIbHbIE y100peHus, JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

IIpakTnueckoe 3ansatue 11 3amura: [lpencraBnenue pe3yabTaToB pellleHUs KeilcoB B Gopme MUHH-

JIOKJIaJla C Mpe3eHTalnein

IIpomeskyTouHasi aTTecTAlMs MO TUCHUIINHE (T depeHINPOBAHHBII 3a4eT) -

Bcero 72
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMILIHHBI

3.1. MaTepuabHO-TeXHHYECKOe ofecrieyeHue

Jns  peanu3anuyd OpOTpamMMbl  Y4eOHOW AMCHUIUIMHBL MPETYCMOTPEHBI  CIIEAYIOLIUE
CrelUaIbHbIC TOMEUICHHUS:

- KaOMHET €CTeCTBEHHOHAYYHBIX AMCIUIUIMH, OCHAIICHHBIM B COOTBETCTBMHU C M. 6.1.2.1
oOpa3oBaTellbHOM  Tporpammbl 1o cremmanbHOCcTH  09.02.06 CeTeBoe ©  CHCTEMHOE
aJIMHHHUCTPUPOBAHUE;

- MIOMEUICHUS ISl CaMOCTOSITENIbHOW H  BOCIHUTATENBbHON pPabOThl, OCHALICHHBIE B
COOTBETCTBUU ¢ M. 6.1.2.2 oOpazoBarenbHoll nporpammel 1o cnenuaibHocT 09.02.06 CereBoe u
CHCTEMHOE€ a/IMUHUCTPHPOBAHNE.

3.2. UudopmanuonHoe odecneyeHue peajsn3anuu NporpaMmmel

JUia  peanuzanuu OporpaMmbl  OMOIMOTEUHBIM (QOHJ 0Opa30BaTENbHOM OpraHu3aluu
YKOMIUIEKTOBAH IMEYaTHBIMU U (WJIM) 3JIEKTPOHHBIMU OOpa3oBaTeNbHBIMU U MH()OPMAILIMOHHBIMU
pecypcamu, peKOMEHI0BaHHBIMH IS KCII0JIb30BaHUsI B 00pa30BaTeIbHOM MPOIIECCE.

3.2.1. OcHOBHBIE YJIEKTPOHHBIE H3TAHUS

1. Ta6puensn, O. C. Xumus: 10-i kmacc: 6a30Bbiii ypoBeHs : yueOHuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CmagkoB. — 5-¢ m3j., ctep. — Mocksa : [IpocBemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Texkcrt : siexkTpoHHbId / JlaHb : 3JIEKTPOHHO-
oubnuorteuynas cucrema. — URL: https://e.lanbook.com/book/335039 (nmata oOparmenus:
27.09.2023). — PexwuM gocTymna: Ui aBTOPHU3. OJIb30BATEIICH.

2. Tabpuemnsn, O. C. Xumus: 11-i xnacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. I'abpuenss, U.
I'. Octpoymos, C. A. CnankoB. — 5-¢ u3a., ctep. — Mocksa : [Ipocsemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7. — Tekcr : anekTpoHHbid / JlaHb : 3IIEKTPOHHO-
oubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/335036 (mata oOparmeHus:
27.09.2023). — PesxkuM goCTyma: 1 aBTOPH3. MOJIb30BATEICH.

3.2.2. JlonoJHUTEIbHbIE HCTOYHHKH

1. Epoxun, 0. M. Xumus mis npodeccuii U crienuanbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4qHOTO MpoduiIeH : yaeOHUK U1 CTYI. YUpekaeHul cpea. mpod. oopazoanus / FO. M.
Epoxun, U. b. KoBanesa. - 8-¢ u3z., crep. - M. : U3ngarenbckuii nentp "Axagemus", 2021. -
496 c. - ISBN 978-5-4468-7897-0. — TekcT : HEMOCPEICTBEHHBIN.

2. Hukonbckuii, A. b. Xumus : yueOHUK M MPAKTUKYM JUIsI CPEAHETO MPO(eCcCHOHATBLHOTO
obOpazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3f., nepepad. u gomn. — Mocka
: M3narenbctBo FOpaiit, 2023. — 507 ¢. — (IlpodeccuonansHoe obpaszoBanue). — ISBN
978-5-534-01209-5. — Tekct : anextpoHHbid / OOpazoBarenpHas miargopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/513537 (mata obpamenus: 15.12.2023). — Pexum
JOCTYyTIa: JUI aBTOPH3. MOJIb30BaTeNeH.

3. Ampeena, I'. JI. Xumus : cipaBouHoe nocooue / I'. JI. ABneeBa. — Mocksa : YMII XK/IT,
2022. — 184 c. — Texkct : snextponHsIit // YMIL XIT : snextpoHHas 6ubimorexka. —
URL : http://lumczdt.ru/books/1303/261970/. — Pexum jgoctyma : Ui aBTOPH3.
10JIb30BaTEIIEH.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00Pa30BaTEeIbLHOM

JTUCHUILIHHBI

KoHTposib W OLEHKAa pacKphIBAIOTCS 4Yepe3 JUCIHUIUIMHAPHBIC PEe3yJbTaThl,
YCBOEHHBIE 3HAHUS W TPUOOPETEHHBIE CTYJAECHTAMHM YMEHHs, HaIpaBJCHHBIE Ha
dbopmupoBanue 00mKX U MPoheCcCUOHATBHBIX KOMIETCHITUH.

Oo6mas/npodeccuonanbuast
KOMIETEHIU S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHI

OK 01. Beibupats crioco0bt
peuieHus 3a1a4y

P 1, Temsr 1.1, 1.2
P2, Temsr 2.1, 2.2

- TMCbMEHHBIN OTIPOC;
- TECTUPOBAHHE;

npodeccHoHANBHON P 3, Temst 3.1, 3.2, 3.3 - IPAKTUYECKOE 3aHATHE;
JEITENbHOCTU P4 Temr14.1,4.2,4.3 - 1abOpaTOPHOE 3aHSTHE;
NPUMEHHUTENBHO K pasnuuHbiM | P 5, Temsr 5.1 - nupepeHIpPOBaHHBIN 3aUeT
KOHTEKCTaM P 6, Temrl 6.1, 62

P 7, Tema 7.1
OK 02. Mcnons30BaTh P1, Tema 1.2 - TMCbMEHHBIN OTIPOC;

COBPEMECHHEBIC CPEACTBA
IIOMCKa, aHaJIn3a u

P 3, Temsr 3.1, 3.2, 3.3
P4, Temrs1 4.2, 4.3

- TECTUPOBAHHUE;
- IPAKTUYECKOE 3aHATHUE;

uHTepnperanuy uHpopmanuun | P 5, Tema 5.1 - 1abOpaTOPHOE 3aHSTHE;
1 uH(pOpMaITMOHHbBIE P 6, Temn1 6.1, 6.2 - mudhepeHIIMPOBAHHBIN 3a4eT
TEXHOJOTUM JIJISl BBIIOJTHEHUS P 7, Tema 7.1
3aaa4 mpodeccnoHaTbHON
JeATETbHOCTH
OK 04. DdhdexTrBHO P2, Tema 2.2 - TMCbMEHHBIN OTIPOC;
B3aMMOJEHCTBOBATh U P 3, Tema 3.3 - TECTUPOBAHUE;
paboTtaTh B KOJIIEKTUBE U P 4, Tems 4.2,4.3 - IIPAKTUYECKOE 3aHATHUE;
KOMaH[1e P 6, Tema 6.1 - 1ab0paTOPHOE 3aHSATHE;

P 7, Tema 7.1 - mudhepeHIIMPOBAHHBIN 3a4eT
OK 07. CopeiicTBOBaThH P 6, Tema 6.1 - MMCBbMEHHBII OIPOC;
COXPaHEHUIO OKPYIKAIOMICH P 7, Tema 7.1 - TECTUPOBAHMUE;

Cpenbl, pecypcocOepexeHHIo,
TIPUMEHSATH 3HAHHS 00
W3MEHEHUH KJINMaTta,
MIPUHIUIIBI OEPEXKIINBOTO
MIPOM3BOICTBA, Y3PPEKTHBHO
JEIICTBOBATh B UPE3BbIUAMHBIX
CUTYyaLUsX

- IPaKTHYECKOE 3aHATHE;
- 1abopaTOpHOE 3aHATHE;
- nudepeHIMPOBaHHBIN 3a4eT

IIK 1.7. OcymiecTBisTh
peryiaMeHTHOE 00CTyKHUBaHNUE
U 3aMEHY PaCcXOIHBIX
MaTepuasoB neprudepuitHoro,
CETEBOTr0 M CEPBEPHOrO
000pyIOBaHUS
WH(POKOMMYHHKALIMOHHBIX
CHCTEM

P2 Temsr 2.1,2.2
P 3, Temsr 3.1, 3.2
P4, Temsr 4.1,4.2
P 6, Tema 6.1, 6.2
P7, Tema7.1

- MUCBMEHHBIN OIPOC;

- TECTUPOBAHHE;

- IPAaKTHYECKOE 3aHATHE;

- 1a0opaTOpHOE 3aHATHE;

- T pepeHIIMPOBAHHBIN 3a4eT
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