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Paccmotpeno na 3acegannu LK
MaTeMaTUYECKOro 1 0OIEero
€CTECTBEHHOHAYYHOTO ITUKJIA
npoTokos Ne 11 ot «30» utonst 2023r.
[Ipencenarens LIK:

/TTeubuenkoBa E.N./

PaGouass mnporpamma oOmieoOpa3oBaTebHOM —AUCHUIIIUHBL  B/[.04  Xumus
pa3paborana Ha  OCHOBe TpeboBanuii  DenepalibHOrO  TOCYAAPCTBEHHOIO
0o0pa30BaTeNbHOTO CTAaHJIAapTa CpeaHero oOmero oOpa3oBaHMs, YTBEPKIECHHOTO
npukazoM MunucrepcTBa oOpazoBanuss U Hayku P® Ne 413 or 17.05.2012r. (c
U3MEHEHUSIMU U JIOTIOJIHEHUSAMHM), TIPEABSIBISIEMBIX K CTPYKTYpE, COJIEPKAHUIO U
pe3ynbTaTaM OCBOCHHS Y4YCOHOW TUCIUIIIMHBI, B COOTBETCTBUU ¢ METOIUYECKUMH
pPEKOMEHIAIMSAMA TI0 peaM3allii  CPeAHETo OO0Iero oO0pa3oBaHUS B Mpeenax
OCBOEHHS 00pa30BaTEILHON MPOrpaMMbl CpEeIHETO MPodeccuoHaILHOTO 00pa30BaHuUs
(mucemo  JlemapramMeHTa TOCYJAapCTBEHHOW TIONMTUKHM B cdepe  cpemHero
po(ecCUOHATBHOTO oOpazoBaHus u npodeccuoHaTbHOTO oOy4eHust
Munnpocserienus Poccun ot 01.02.2023 Ne 05-592).

Pa3pabdoruuk nmporpamMmsI:

3umuna JLIL., npenonaBarens OxxepenbeBcKoro x. 1. kKowemka - guuana [IT'VIIC
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1. OBIIASA XAPAKTEPUCTUKA PA}SO‘IEIX ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBbI

1.1. MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOH MNPO(ecCHOHATBHOI
o0pa3oBaTeIbHOM MPOrpaMMblI

Oo6meoOpazoBaTenbHass guctuiimHa b/[.04 Xumus sBusercs oOs3aTeNbHOU
4acThio 0O0IIe00pa30BaTEIBHOIO IHKJIA OCHOBHOM 00pa30BaTeIbHONW MPOTPaMMBbI
cpennero mnpodeccuoHanbHoro obpazoBanuss B cooTBerctBUU ¢ PI'OC CIIO mo
cneruanbHocTu 13.02.07 DnexTpocHabxeHue (Mo oTpacisim).

1.2. Heau n mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIJINHBI:

1.2.1. Hesan 00meo0pa3oBaTe/ ibHOH TUCHUILIHHBI

Conepkanue mporpaMmbl 00111€00pa3oBaTebHON IUCHUIUIMHBL B/[.04 Xumus
HaIpPaBJICHO HA IOCTUKEHUE CIETYIONICH IeJIn:

- (QopmupoBaHue 'y o0OydYalolmUXCAd MPEACTABICHUS O  XUMHUYECKOU
COCTaBJIIONICH €CTECTBEHHO-HAYYHON KapTUHBI MHpAa KaK OCHOBBI MPUHSATHUS
pelieHuid B OJKU3HEHHBIX M MPOU3BOJACTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO
MOBECHUS B IIPUPOJHOM Cpee.

OcBoenue aucuumuinabl bJ[.04 Xumus HampaBiieHa Ha pELIEHUE CIIETYHOUIUX
3a1a4:

1) chopmupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEH MPOTCKAHHUS XUMHUYCCKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpa,
B3aMMOCBSI3HM 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJIATH (POPMYJIbI HEOPTaHUYECKMX M OPTaHUYECKUX
BEIIIECTB, YPABHEHUN XUMHYECKUX PEAKIUH, OOBSCHATh UX CMBICI, UHTEPIPETUPOBATH
PEe3yJbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTCUIIMX  XUMHYECKHX
OKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA ¢  COOMIOJICHHEM TIpaBUJl  OE€30IacCHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaDOpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS HCIOJb30BaTh HMH(POPMAIUI0 XMMHYCCKOTO XapakTepa Hu3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmMupoBaTh yMEHHS MPOTHO3UPOBATH MOCICACTBHS CBOSH ACITEILHOCTH 1
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHKE 3HAYUMOCTH JOCTHIKCHHUH XMMHUYECKOW HAYKH H
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON 1 IMTPOM3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble Ppe3yJabTaThbl OCBOCHUSI 001Ie00pPa30BaTENIbHOI
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue JUCIUIUIMHA UMEET Npu (POPMUPOBAHUHU U PA3BUTUU OOLIUX
u npodeccronanbubix komnereHuuit (nanee OK u I1IK cooTBeTCTBEHHO).



Kox ¥ HauMeHOBaHHe
popmupyembIx
KOMIIeTeHII NI

IInanupyemMble pe3yJibTaTbl 0CBOCHHS JHCIUIIHHDI

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats criocoOb1
pelIeHus 3a1a9
npoeCCHOHATLHON
JeSTeIbHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHUSA:

- TOTOBHOCTb K TpYyIy, OCO3HAaHUE IIEHHOCTH MAacCTepCTBa,
TpyA0I0O0HEe;

- TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU TEXHOJIOTMYECKON U
COLMAJIbHOW HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHULIMUPOBATD,
IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIINOJHATH — TaKYHO
NesITeIbHOCTb;

- UWHTepeC K pa3mmyabiM  chepam  mpodecCHOHATBLHOM
NesITebHOCTH,

OBianenue YHHUBEpPCAIbHBIMH y4eOHbIMH
MO03HABATEJILHBIMH AeHCTBUSIMU:

0a3oBble JIOTHYECKHUE 1efiCTBUSA:

- CaMOCTOSITENbHO (OpMyJIMpOBaTh U  aKTyaJIU3UpPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK UM OCHOBAHUS JUIS
CpaBHEHHS, KJIaCCU(PUKAUU 1 0000IIEHNUS;

- ONpenNeNsATh LENN AESATEIBHOCTH, 3aJaBaTh I1apaMETPhl U
KPUTEPHUH UX TOCTIKECHUS;

- BBIABJIATH  3aKOHOMEPHOCTM M IPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBl B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHE pE3YyJbTaTOB ILENsM, OLIEHMBAThb PUCKH
MIOCJIEACTBUI 1E€ATENBHOCTH;

- pa3BUBaTh KpEaTUBHOE MBbIIUIEHHE TMpPU  pPEUICHUU
KHU3HEHHBIX MPoOIeM

0a3oBble Hccie10BaTeIbCKHeE elCTBUS:

- BJaJAeThb HAaBBIKAMU  Y4eOHO-HCCIEIOBATENbCKOW U
MIPOEKTHOMH J1eATeNbHOCTH, HABBIKAMHU pa3peleHus mpooiem;

- BBISIBIISITh IIPUYNHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJlu3upoBaTh 3aJady, BbIIBUTaTh TUIIOTE3Y €€ pelIeHMUs,
HaXOJWTh  apryMEHThl  JUIsi  JIOKa3aTelbCTBA  CBOMX

- BJIQJIETh CUCTEMOM XMMHMYECKUX 3HAHWUW, KOTOPAsl BKIIFOYAET:
OCHOBOIIOJIArarolue MOHATHUS (XMMHYECKUH 3JIEMEHT, aToOM,
JJIEKTPOHHAs 000J0YKa aroma, S-, p-, O-3JEKTPOHHBIC
opbutanu  aTOMOB,  HWOH,  MOJIEKYyJia,  BaJECHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOJHBIN
ckener, (YHKIUOHAJIbHAs Tpynma, pagukai, H30MEpHs,
U30MEPbI, TOMOJIOTUYECKUH Psii, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCTIOPOJI- U a30TCOAEpKAIllue COCAMHEHHUS, OUOJIOTHMYECKU
aKTUBHBIC BellecTBa (YIJIEBOJBI, XUPBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHbIE
COEIMHEHMS, KPUCTAJUIMUECKas pelIeTKa, TUIbl XUMHUYECKHX

peakiuii (OKHCITUTEIEHO-BOCCTAHOBHUTEIIBHBIC, IK30-H
SHJOTEPMUUYECKHE, pEeaKIMd HOHHOrO0 oOMeHa), pacTBOp,
JNEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTUYECKAsS

JUCCOMAIMsA,  OKHCIUTENNb, BOCCTAHOBUTENb, CKOPOCTh
XMMHUYECKON peakIiMi, XUMHUYECKOE pPaBHOBECHE), TEOpUU HU
3aKOHBI (T€OpUsS XUMHYECKOIO CTPOEHHS OpPraHWYEeCKUX
BemiectB  A.M. bByriepoBa, Teopus 3IEKTPOIUTHYECKON
Jqyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHMs MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK
XUMUHU, (DAKTOJIOTHMUECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
MOJy4YeHUH U Oe30MacHOM HCMOJIb30BAaHUM  BaXKHEHIINX
HEOPraHMYECKUX M OpPraHM4YecKMX BEUIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMEeThb BBISBISATh XapaKTE€pHbIE MPHU3HAKU U B3aUMOCBS3b
U3YYEHHBIX MOHATHM, IPUMEHATH COOTBETCTBYIOIINE IOHSTHSA
P ONHUCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKHX U
OpraHMYECKHUX BEIIECTB U UX MPEBPALIEHUI; BBIABIATH
B3aMMOCBSI3b ~ XMMHMUYECKHX 3HAHUH C TOHATUAMU U
IIPEICTABICHUSIMU IPYTUX ECTECTBEHHOHAYUYHBIX IPEIMETOB;
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YTBEPKJICHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELICHUS;

- aHAJIM3MPOBATh IIOJYyYEHHBIC B XOJC PEHICHUS 3aJa4H
pe3y.]'IBTaTbI, KpI/ITI/I‘-ICCKI/I OlLICHUBATh HX I[OCTOBCpHOCTB,
MPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSX;

- YMGTB HepeHOCI/ITB 3HAHUS B HO3HaBaTeHBHYIO )41
MIPAKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH,

- YMETb MHTErPUPOBATb 3HAHUA U3 PA3HBIX IPEIMETHBIX
obacTei;

- BBIABUI'aTb HOBBLIC HIACH, HpennaraTL OpI/IFI/IHaJH)HI)IG
MOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTHh HX HCIIOJB30BAaHHMS B II03HABATEIbHOM U
COLIMAJILHOM MTPAKTHKE

- yMETb  WCIIOJIb30BaTb  HAMMEHOBAHMSI  XUMHUYECKHUX
COCIMHEHUN MEXAYHapOOHOIO COK3a TEOPETUYECKOM U
MPUKJIAJHON XUMHUM M TPUBHAIbHbIE HA3BAaHUS BaKHEHUIIUX
BELICCTB (aTHIIEH, alCTHIIEH, [JIALIEPHH, ¢benom,
(dbopmanpaerua, YKCyCHas KHCIIOTa, TJIHUIMH, YTrapHbBId ras,
YTIEKUCHBIA Ta3, aMMHaK, TralleHas W3BECTb, HeralleHas
U3BECTh, NHUTHEBAs COJAa U JAPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX M OPraHMYEeCKUX BEIIECTB, YypPaBHEHUS
XUMHUYECKUX pPEaKLUMH, OOBSCHATh MX CMBICH; MOATBEPKAATH
XapaKkTepHbIE XMMHUYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3alHUCSIMHU YpaBHEHUN
XMMHYECKHUX PEaKIINii;

- yYMeThb YyCTAaHaBJIMBaTh [PUHAIIEKHOCTb H3YyUYEHHBIX
HEOPraHUYECKUX M OPraHMYECKUX BEILECTB K OINPENEICHHBIM
KJIacCaM M IpyIIaM COCIWHEHMM, XapaKTepu30BaTh UX COCTAB
Y BaXHEHIIME CBOMCTBA; ONPEIENATH BHUABI XUMHYECKHX
CBs3eH (KOBaJEHTHAs, NOHHAs, METaJUINYECKasi, BOJOPOIHAs),

THUIIBI KPUCTAJUTMYECKHUX pelIeToK BEILIECTB;
KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIINH;
- chopMupoBaTh MIPECTAaBICHUS: 0 XUMHYECKON

COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIHU
XUMHUHM B TIO3HAHUM SIBICHUH NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOJUMOW JJs pEelIeHUus MNPaKTUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOH Cpefe;

- YyMeTb MpPOBOJAUTH PacyeThl MO XUMHUYECKUM (QopMmysiaM Hu
YpaBHEHUAM XUMHYECKHX pPEaK[Uil C HCIOJb30BAaHUEM
(Gu3NYEeCKUX  BEIMYMH, XapaKTepPU3YIOLUIMX BEIIeCTBA C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 0o0beMa (HOpMaJibHbIE
yCIOBHSA) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CUCTEMHbIE XMUMHYECKHE 3HaHUS IS NPHUHITHUS pEUIeHUH B
KOHKDETHBIX  JKM3HEHHBIX  CHUTyalHUsX, CBS3aHHBIX C
BELIECTBAMH U UX MPUMEHEHHEM




OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIHM3a U
UHTEpIpeTauu HHPOPMALIUU
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3as1a4 npodeccuoHaATbHON
JeSTEITbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpPMHPOBAHHOCTE MHPOBO33PEHMS], COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U OOIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha Jajore KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
IOJINKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM M YMUTATEIBCKOW KYJIbTYPBI
KAaK CPEACTBA B3aUMOJCHCTBUSA MEKIY JIOAbMH U IO3HAHMS
MUDa;

- OCO3HAHHUE IICHHOCTU HAY4YHOW [EeATEIBHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JESATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

OBianenue YHHUBEpPCAJIbHBIMH Y4eOHbIMH
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

pa6ora ¢ nungopmanmeii:

- BJIQJETh HAaBbIKAMU [OJYy4YeHHUs HHGPOpMALUU U3
HUCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBISATh
MOWCK, AaHallu3, CUCTEMAaTH3alMl0 U  HHTEPIPETALHNIO
nHGbOpMaLUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

- CO3/1aBaTh TEKCTbl B pa3jIMYHbIX (opmaTax C Yy4eToM
Ha3zHaueHUs MH(pOpMAIMKM M LEJNeBOH ayIuTOpHUH, BBHIOHMpas
ONTUMAJIbHYIO (POPMY MPEJICTABICHUS U BU3YyaIU3aliH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(POPMAIIUH, ee
COOTBETCTBHE MPABOBBIM U MOPAIbHO-3THUECKUM HOpMaM;

- HCIIOJIb30BaTh cpeactBa  MH(POPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOTUI B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKAaTHUBHBIX M  OpPraHM3AallMOHHBIX  33Jady  C
co0II0IeHNEM TpeOoBaHUI HPTrOHOMUKH, TEXHUKU
0€30IaCHOCTH, TUTHEHBI, pecypcocOepeskeHHsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MMacHOCTH;

- BJIQ/IETh HAaBBIKAMHU PACIO3HABAHUS U 3aIUTH HH(POpMaIUH,
nH(pOpMaIMOHHOM 06€30MaCHOCTH JTMYHOCTH;

- YMETh TUIAHUPOBATH U BBIMOIHATH XUMHUUYECKUI SKCIIEPUMEHT
(npeBpallleHusT OpPraHWYeCKUX BEIIECTB MPU HArPEeBaHUU,
MOJIyYeHUE ATUJICHA U U3YYCHHUE €ro CBOMCTB, KAYECTBEHHBIC
peakuuMu Ha albJerujbl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JeHarypamnust OCNKOB IPU HArpeBaHWHW, I[BETHBIC pPEaKIIUU
0eNKOB; MPOBOAMTH PEAKIIMM HOHHOIO OOMEHa, OMpeAeNsiTh
cpelny BOAHBIX pPACTBOPOB, KAUECTBEHHBbIC pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCIepuMEHTAIbHBIC 3a/1a4u 1o TeMaM "Metaisl" u
"Hemeramnbl") B COOTBETCTBMM C TMpaBWIaMHU TEXHHKH
0e30macHOCTH  Tpu  OOpalieHHuH C  BEHIECTBAMU U
1a00paToOpHbIM  000pyAOBaHUEM; MPEACTABIATh PE3yJbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (QopMme 3ammcu  ypaBHCHHMA
COOTBETCTBYIOIIUX peakuuii u (GopMyIuMpoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB;

- yMeTh aHaJU3UpOBaThb XHUMHUYECKYH0  HH(MOpPMAIIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpPEJCTB MacCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMU METOJaMU HAYYHOT'O IMO3HAHUS BEIIECTB
U XUMHUYECKMX  sBJICHHH  (HaOmoleHWe, HW3MEpeHue,
SKCHEPUMEHT, MOJECIHPOBAHNUE);

- YMETh TPOBOJUTH PACUYEThl MO XUMUUYECKHUM (opMmysiaM H
YPaBHEHUSM XHMHMUYECKHUX PpEaKIUHd C HCIOJIb30BAHHEM
(U3MYECKUX  BEIIMYMH, XapaKTEePU3YIOIIUX BEIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMasibHBIE
yCIIOBUSI) Tra30B, KOJMYECTBA BELIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKHE 3HAHUS [Js1 MPUHATHUS PEIICHU B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalHsAX, CBA3aHHBIX  C
BEILIECTBAMH U X MPUMEHEHUEM

OK 04. DdpdexTuBHO
B3aMMO/ICHCTBOBATh U
paloTaTh B KOJUIEKTUBE U

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOATCIIBHOCTH U
CaMOOIPECACIICHUTIO,
-OBJIaJICHHUC HaBbIKaMU y‘-IC6HO-HCCJ'IG,Z[OB&TCJIBCKOIZ,

- YMCTb IIJIAHUPOBATHh U BBITIOJIHATH XHUMHAYICCKHM OKCIICPUMCHT
(HpeBpaIJ_[eHI/I}I OpraHNYCCKUX BCHICCTB IIpH HArpc€BaHHU,
TOJIYUCHHUC 3THUJICHA WM M3YYCHHC CIro CBOfICTB, Kau4CCTBCHHBIC
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KOMaHI¢C

MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;

OBiajgeHne  yHHUBEpPCATbHBIMH  KOMMYHHMKATHBHBIMH
AEeHCTBUAMM:

COBMECTHAsS 1eATEIbHOCTD.

- IOHMMAaTh W HCIIOJb30BATH IPEUMYLIECTBA KOMAaHJIHOM M
WH/MBUYalbHOM paldoThI;

- IIPUHUMATh eI COBMECTHOM JIeATEIIbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHUPOBATH JEWUCTBHA IO €€
JOCTH)KEHMIO: COCTaBIIATH IUIaH JEHUCTBHM, pAaCIpENessTh
POJM C y4eTOM MHEHHMH Yy4aCTHHKOB OOCYXJaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPIAMHHUPOBAaTh M BBIIOJHATH pabOTy B YCIOBHUSX
peanbHOro, BUPTYAJIBHOTO u KOMOWHUPOBAHHOTO
B3aMMOJCICTBYS;

- OCYUIECTBIJIAITh IIO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B

pa3IMYHBIX  CUTyalusX, MPOSBIATb  TBOPYECTBO U
BOOOpakeHue, ObITh UHUIIMATHBHBIM

OBjaaaenue YHUBEPCAJIbHbIMHU peryasiTUBHbIMH
JeCTBUSIMM

NPUHATHE ce0sl M APYTUX JI0dei:

- NPUHUMATh MOTHUBBI M apryMEHThl APYIUX JIIOAEH NpH
aHaJIn3€e Pe3yJIbTaTOB JIEATENbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIOAEH HA OUINOKH;
- pa3BHUBAaTb CIOCOOHOCTH TOHUMATh MHp C MO3UIUU JPYyTOTro
YEJIOBEKa;

peakiuu Ha aJdbJCTHIbI, Kpaxmall,
JneHarypauusi OENKOB IpU HArpeBaHWHU, IBETHBIC pEaKIUU
OCNIKOB; TPOBOAWTH PEAKIIMH HWOHHOTO OOMEHa, OMpEeAeIsiTh
Cpelly BOAHBIX pAacTBOPOB, KaueCTBEHHBIC
cynb(har-, kKapOOHAT- U XJIOPU-AaHHOHBI, HA KATUOH aMMOHHUS;
pelarh dKCIepUMEHTaIbHbIC 3a/1auu 1Mo TeMaMm "Metamibl" u
"Hemeramibl") B COOTBETCTBUU C
0e30MacHOCTH  MpU  OOpalleHMH €  BEHIECTBAMHU
71a00paTOPHBIM  00OpPYJOBAHUEM; TMPEIACTABIATh PE3YyJIbTAThI
XMMHYECKOTO SKCIIepUMEHTa B (opMme 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peaknuii W (POpPMyIMpOBaTH BHIBOJLI HA
OCHOBE 3THX PE3yJIbTaTOB

OK 07. CopnelicTBoBaTh
COXPaHEHUIO OKPYKaroUIei
Cpellbl, peCypcocOepekreHuUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
NENCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUSA

- chopMHPOBAHHOCTH HKOJIOTUYECKOHN KYJIBTYPhl, IOHUMAaHNE
BIIUSIHUS COLIUAIbHO-DPKOHOMUYECKUX MTPOLIECCOB Ha
COCTOSTHHUE MPHUPOTHON U COIMATIBHOW CPEJIbl, OCO3HAHHUE
r7100aIbHOTO XapakTepa KOJOTMYECKUX MPoOIeM;

- INTAHUPOBAHNE U OCYILECTBIEHUE ACHCTBUI B OKPYKAKOLIEH
Cpelle Ha OCHOBE 3HAHMUS LI€JI€H YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBA;

aKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCALUX BPEN
OKpYKaroIEeH Cpese;

- c¢(hopMUPOBATh MPECTABICHUS: O XUMHUYECKON
COCTABIISIIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIH
XMMHUU B TIO3HAHUH SBJICHUN TPUPO/BI, B (GOPMUPOBAHUH
MBIIIJIEHUS U KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PEeLIeHUs] TPAKTUYECKUX
3a71a4 ¥ 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3J0POBBIO U IPUPOJTHOIL cpene;

- YMETh CO0JII0/1aTh MIPAaBHJIA IKOJIOTUYECKH 11eJ1IeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOI1 IEATETLHOCTH B LIEJISAX
COXpPAHEHHUs CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON
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- YMEHHE NMPOTHO3UPOBATH HEOJIATOMPUATHBIE SKOJIOTHUECKUE
MOCJIE/ICTBHS IPEANIPUHUMAEMBIX JIEHCTBUH, IPEJOTBPALLATH
UX;

- pacUIMpPEHUE OIbITA JAESITEIBHOCTH SKOJIOTUUECKON
HAINpPABJIEHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKOM,
MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;

Cpelbl; YYUTHIBATH ONIACHOCTh BO3JCHCTBHS HA KUBBIC
OpPraHU3MBI ONPECIICHHBIX BEIIECTB, IOHUMAasl CMBICIT
IIOKAa3aTelsl MPeIeIbHOM TOIyCTUMOM KOHIIEHTPALUH

I1K 2.2. Beinon=ATh
OCHOBHBIE BU/JIbI pabOT MO
00CITyKUBAHUIO
TpaHc(hOpMaToOpoB U
npeoOpa3oBareseit
JIEKTPUYECKON SJHEPTUU

[1K 2.3. BeIMOTHATH
OCHOBHBIC BHJIbI PA0OT TIO
00CITyKUBaHUIO
o0opyaoBaHus
pacrpeneuTeNbHBIX
YCTPOMCTB
AJIEKTPOYCTAHOBOK, CHCTEM
pENEHBIX 3alIUT U
aBTOMATH3HUPOBAHHBIX
CHCTEM

-OBNIa/ICHHE YMEHHUSMU M HaBbIKAMU pA3JIUYHBIX BHUJOB
MO3HABATEILHON JIEATETbHOCTH JJISI U3yUYECHUSI Pa3HBIX CTOPOH
OKpYKaroIlero MUupa;

- IPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS (HAOIOACHMUS,
HAyYHOTO SKCIIEPUMEHTA) JJIsi U3YUEHHUS PA3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB U IMPOIECCOB, C KOTOPHIMU BO3HUKAET
HE0OXOIMMOCTb CTAIIKUBAThCS B MpodecCoHaIbHOU chepe

-KJ'IaCCI/I(bI/ILII/IpOBaTB HCOPraHN4YCCKUEC U OPraHUYCCKUE
BCIICCTBA B COOTBCTCTBUH C UX CTPOCHHUEM,

- YCTaHAaBJIMBATb 3aBUCUMOCTDb (1)I/I3I/IKO'XI/IMI/IIICCKI/IX CBOMCTB
HEOPTraHNYCCKUX BCHICCTB OT CTPOCHHA aTOMOB U MOJICKYIJI, a
TaKXKC THUIIA KpHCTﬁJ’IJ’IH‘IGCKOﬁ PCLICTKH,

-yCTaHaBJIMBAaTh 3aBUCUMOCTb (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB
HCOPTraHNYCCKUX BCHICCTB OT CTPOCHUA ATOMOB U MOJICKYIJI, a
TAKXC THUIIa KpPICT&HJIH‘-IGCKOfI PECIICTKU




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUATIIMHBI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHo# padoThbI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHOBHOE coep:kaHue 64

B T.4.:

TEOPETUICCKOE 00yUCHHE 26
NPAKTUYECKUE 3aHATUSA 22
Ja00paTOpHBIE 3aHITHUS 10
KOHTPOJIbHBIE PaOOTHI 6
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IepPKaHMe (COIEpKaHNE 6
MPUKIIATHOTO MOJTYJIST)

B T.4.:

TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHITUA 4
IIpomexyrounas arrecrauus B popme nuddepeHunpoBaHHOIO 2

3avdyeTa
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2.2. TemaTu4eCcKMid IUIAH M COIEPKAHUE U CIIUTTHHbI

HanmenoBanue Conep:xanue yueOHOro Matepuasia (0CHOBHOE U PO ecCHOHAILHO-OPMEHTHPOBAHHOE), 1a0opaTopHble 1 | O0beM | DopMupyemble
pa3aesioB H TeM NPaKTHYEeCKHEe 3aHATHS, IPUKJIAJTHON MOAYJIb (IIPH HAJTHMYHH) 4acoB | KOMIIETCHUHH
1 2 3 4
OcHoBHoOE coiepraHue 64
Pa3znesn 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. CopaeprxaHue y4eOHOI0 MaTepuaJia: 4 OK 01
CTpoenne aToMoB CoBpeMeHHast MOAeNIb CTpoeHHsT aroMa. CUMBOJIMYECKUHN SI3bIK XUMHH. XHUMHUYECKUH 3JEMEHT. DJIEKTPOHHAS
XUMHHCCKHIX KoH(puryparms aroma. Kiaccupukaiys XUMUIECKUX JIEMEHTOB (-, P-, d-3meMeHThI). BajeHTHBIC 3JEKTPOHBI. 2
JICMCHTOB 1 BanenTHOCTh. DnEKTpOHHAS NPUPOJIa XUMHUUYECKON CBSI3U. DIEKTPOOTPULIATENIbHOCTh. BHibl XUMUYECKON CBS3U
fipupona (KOBaJIeHTHAs!, NOHHAS, METAJUTYECKasi, BOJXOPOIHASA) M CIIOCOOBI ee 00pa3oBaHus
XUMUYECKOHU CBS3U
IlpakTHyeckne 3aHATHSA 2
IIpakTuueckoe 3ansatue Nel. Vcemawnosnenue ceazu medncoy cmpoeHuem amomo8 XUMUYECKUX INEeMEHMO8 U
NepUOOUYEeCKUM USMEHEHUEeM CBOUCME XUMUYECKUX JNEeMEeHMO8 U UX COeOUHEHUNl 6 COOMBEemCmEUU C
nonodicenuem Ilepuoouueckoii cucmemoi.
Pemienue 3amaHuii HAa MCMNOJB30BAHHE XMMUYECKOW CHMBOJIMKM M HA3BaHHM COEAMHEHHU O HOMEHKIAType
MEXIYHAPOJAHOTO COI03a TEOPETHYECKOW M MPUKIAJAHOW XMUMHHM W TPUBHAIBHBIX HA3BAHUM JUISI COCTaBJICHUS
XUMUYECKUX (OPMYyJT JBYXaTOMHBIX COEAMHEHUN (OKCHUIIOB, CYyJb(QUIOB, TUIPUIOB U T.OI.) U APYrUX
HEOPTraHWYECKUX COCTMHEHHI OTEIbHBIX KJIACCOB.
Tema 1.2. Copepxxanue y4eOHOro MaTepmuaJa: 2 OK 01
[lepuoanueckuii IIpakTHYeckue 3aHATHSA 2 OK 02
3aKOH H TabmHIa IpakTuueckoe 3ausaTue Ne2 Memaniuueckue/ HememaiiuuecKue CceoUCmed, INeKmpoompuyamerbHOCIb
AW Menneneesa |y yyyeckux anemenmos 6 coomeememeuu ¢ ux NEeKMPOHHLIM CMPOEHUEeM U NON0NCEHUEeM 8 NepuoouyecKoll
cucmeme xumuyeckux snemenmos [.1U. Menoeneesa
Ilepuoauueckas cucreMa xumudeckux syemeHToB .M. Menneneesa. ®@usnyeckuii cmbica I[lepuoanueckoro
3akoHa .. MenzaeneeBa. 3akOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
MPOCTBIX U CJOKHBIX BEHIECTB B COOTBETCTBUU C TMOJOXKEHHEM XHUMHUYECKOTo 3iemeHTa B llepuonnueckoi
cucreme. MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Iporunossr JI. 1.
MenneneeBa. OTKphITHE HOBBIX XMMHUYECKUX JIEMEHTOB.
Paszpnen 2. XumMu4yeckue peakuuu 10
Tema 2.1. Tumnst CopaeprxaHue y4eOHOI0 MaTepuaJia: 4 OK 01
XUMHUYECKHUX Knaccudukanus v TUIBI XUMHUYECKUX PEaKIUi C y9acTHEM HeopraHM4eckux BemiecTB. CocTaBlIeHHE ypaBHEHUI 2
peakuui peaKIMii COeTMHEHNS, Pa3JI0KEeHUsI, 3aMENICHHS, OOMEHa, B T.4. PEaKIMi TOPEHHsI, OKHCICHHUSI-BOCCTAHOBJICHHSI.
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VYpaBHeHUs OKHCIIEHUs-BOccTaHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BoccTaHOBUTENb. CocTaBieHue u
YPaBHUBAHHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM S3JCKTPOHHOro Oananca. OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIMU B IIPUPOJIE, TPOU3BOACTBEHHBIX MPOLIECCaxX U )KU3HEAEITeIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHsATHS

IIpakTuyeckoe 3ansaTue Ne3. OcHogHble KOnUYECHMBEHHblE 3AKOHbI 6 XUMUU U pacuemsl NO YPAGHEeHUIM
XUMUYECKUX peaKyuil.

KonuyecTBeHHbIE OTHOLIEHHS B XUMHHM. MOJIb KaK €IMHHIIA KOJIMYECTBA BellecTBa. MossipHas macca. 3aKOHBI
COXpaHEHHs MacChl ¥ SHEepruu. 3akoH ABorajapo. MomnsipHblii 00beM razoB. OTHOCHTENIbHAS TIOTHOCTH Ta30B.
Pacyerbl mo ypaBHEHHMSIM XUMHUYECKHX DPEaKIMi C HCMOJIb30BAaHUEM MAacChl, o0beMa (HOpMajbHbIE YCIIOBHS)
ra3oB, KOJMYECTBA BENIECTBA

Tema 2.2.
DIEeKTPOUTHYECKA
sl IUCCOLTUALINS ¥
WOHHEII 00MeH

Coaep:xxanue yueOHOro MaTepHaJia:

Teopus snexrponuTuyeckoi nucconuanuu. MoHbl. DIEKTPONUTHI, HEIEKTPOIUTHI. Peakiuu MOHHOro oOMeHa.
CocraBieHue peakuuii HOHHOro 0OMeHa IyTEM COCTABJIEHUS UX MOJHBIX M COKPAIICHHBIX MOHHBIX YpaBHEHUM.
KHCII0THO-OCHOBHBIE PEAaKIMK. 3a/laHUs] HA COCTABJICHUE HOHHBIX peaKuil

JlaGopaTopHble 3aHATHSA

JladopaTopnoe 3anusiTue Nel Tunsi xumuueckux peakyuil

HccnenoBanue THIOB (IO COCTAaBY W KOJMYECTBY MCXOJHBIX W OOpa3yMOIIUXCs BEIIECTB) W IPH3HAKOB
XUMHUYECKHX peakiuii. [I[poBeneHne peaknnii HOHHOTO 0OMEeHa, ONPEICIICHIE CPEIbl BOJHBIX PACTBOPOB. 33 aHUS
HA COCTaBJICHHE MOHHBIX PEAKIUi

KOHTpOJILHaﬂ paﬁoTa 1o pasaciy ((CTpOGHI/Ie BCIICCTBA U XUMUYICCKHUEC PCAKITUU»

OK 01
OK 04

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BeLIECTB

16

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Conep:kaHue y4eOHOro MaTepuaJia:

[Tpeamer Heoprannuyeckoi xumun. Knaccugukanus Heopranuueckux BemiecT. [IpocTbie U ClIOKHBIE BEIECTBA.
OcCHOBHBIE KJIACCHI CIIOXHBIX BELIECTB (OKCHJbI, THIPOKCHU/BI, KUCIOTHI, COJIHM). B3auMOCBSA3b HEOPraHUYECKUX
BEIIECTB. ArperaTHble cOCTOsIHUS BellecTBa. Kpucrannuueckue U aMmopdHble BemecTBa. THIBI KPUCTAIITMUECKUX
peleTok (aToMHasi, MOJIEKYJIsIpHasi, MOHHAsI, METaJUInYecKas). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEILECTBA OT
TUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BELIECTB OT BUJIa XMMUUYECKON CBA3U U
TUIA KpUCTAUINYECKOM pemeTku. [IpinurnHbl MHOrooOpa3sus BENIeCTB

IIpakTHYeckHe 3aHATHA

IIpakTuueckoe 3aHaTHe Ned. Pewenue npaxmuyeckux 3a0aHuii no Kiaccuuxayuu, HOMeHKIamype u
XUMUYECKUM (POPMYNAM HEOP2AHUYECKUX 8eUjeCnE PA3IUYHbIX KIACCO8

HomeHnknarypa HeOpraHM4YecKMX BEIIECTB: Ha3BaHHME BEIIECTBA HMCXOJS M3 UX XHUMHUYECKOH (OopMysbl WM
COCTaBJIEeHHME XUMHUYeCcKOoW (OpMyNbl HMCXOJ M3 Ha3BaHus BeulecTBa 1o MexayHapogHoi (MIOITAK) wnm
TPUBHAJIBHON HOMEHKJIaType. XuMHUUecKue (popMysibl HEOPraHMUECKUX BEIIECTB PA3JIMYHBIX KIAccoB (YrapHbIH
ra3, yIJIeKHCiIbli ra3, aMMHUakK, raieHas U3BeCTb, HEralleHas M3BEeCTb, MUThEBAs COJA W JIPYI'MX): Ha3blBATh U

OK 01
OK 02
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COCTaBJIATH GOPMYIIbI XUMUUYECKHX BEIIECTB, OMPEENITh MPUHAATIC)KHOCTh K KJlaccy.

Tema 3.2. Conep:kaHue y4eOHOT0 MaTepuaJia: 8 OK 01
Dusnko- Mertamner. O0mue pu3nuecKue U XUMAYECKHe CBOMCTBA MeTaiioB. CrocOOBI TOMyUYeHUs. 3HAUCHUE METAIIJIOB U OK 02
XUMHHYCCKHC HEMETAJIOB B MPHUPOJIE U JKU3HEIACITEIBHOCTH YeIOBEKa M OpraHn3MoB. Koppo3uss METauIoB: BHABI KOPPO3UH,| 2
CBOMCTBA CIOCOOBI 3aIIUTHI METAILIOB OT KOPPO3HH
HEOPraHUYECKUX = =
BEIIECTB Hemeramnsl. O6uue Gpusnyeckue U XMMHUYECKHE CBOCTBA HEMETAJLIOB. Tunuuneie cBolicTBa HeMmeTawioB [V—
VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeIMHEHUH HeMeTaIIoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B 2
Ipupoe
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCUI0B, TUAPOKCUIIOB, KUCIIOT, COJIEH U
Ip.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHUN, BBICIIUX OKCHUJIOB U 2
THIPOKCUIOB
IIpakTHyeckue 3aHATHS 2
IIpakTnueckoe 3ansitue Ned. Cocmasnenue ypasHeHull XumMuieckux peakyuti ¢ y4acmuem npocmolx U CJOHCHbIX
HeOp2aHUyYecKux 6eujecms
ITpocTeie M CIOXKHBIE HEOPTaHWYECKUX BELIECTB: METAUIbl U HEMETAJUIbl; OKCHIbl METAJJIOB, HEMETAIIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTaHMYECKUE KUCIIOTHI, OCHOBAaHUS M aM(OTepHbIE THIPOKCUIBI; HEOPTaHMYECKHE
COJIM, XapaKTepU3YIOLIUME HX CBOMCTBA. PeleHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKHUX 3aJaHUM Ha
CBOICTBa, COCTaB, MOJIy4YeHHE U 0€30I1aCHOE MCMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
IIPAKTUYECKON AESATEIbHOCTH YEI0BEKa
Tema 3.3. Copepxxanue y4eOHOro MaTepmuaJa: 2 OK 01
Nnentudukanmst JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHUICCKUX JlaGoparopnoe 3ansaTue Ne2 Hoenmupuxayus neopanuueckux 6euecms. OK 04
BEIICCTE Pemenne skciepuMEHTANBHBIX 33/1a4 10 XMMUUYECKAM CBOMCTBAM METAJUIOB U HEMETAJIOB, 110 PACIO3HABAHUIO U
MOJIyYEHUIO COEIMHEHMM METaJuIoB M HeMmeTauioB. MpaeHTuduxanuss HeopraHMYecKWX BEUIECTB C
UCMOJIb30BaHUEM MX (PU3MKO-XMMUYECKUX CBOWCTB, XapaKTEpHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE
peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH AMMOHUS
KonTpoabsHnasi padora Ne2 no pazneny «CBOHCTBa HEOPraHHUECKUX BEIIECTBY 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB 24
Tema 4.1. Coaep:xaHue y4eOHOT0 MaTepHaJia: 4 OK 01
Knaccupuxanmus, [losiBneHne u pa3BUTHE OPraHWYECKOM XMMHH Kak Haykd. [IpenMer opranmdeckoil xumuu. MecTto M 3HaYeHHe
CTpOCHHE U OpPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HaAyK. XMMHUYECKOE CTPOECHUE KaK MOPSII0K COETMHEHUS aTOMOB B
HOMCHKJIaTypa MOJIEKYJI€ COTJIACHO WX BaJE€HTHOCTU. OCHOBHBIE TMOJOXKEHHUS TEOPUH XUMHUYECKOIO CTPOEHMSI OPraHMYECKUX 2
OpPraHN4eCKUX coenquHeHuil A.M. bytiepoBa. YriepoaHblii CKEIET OPraHNYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BECILIECTB XUMHYECKOTo cTpoeHust MoJiekyn. M3omepus u uzomepsl. [lonstne o dyHkuumonampHOW rpynme. Paaukai.
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[MpuHnnnel  K1accuuKauy OpPraHWYECKUX COCAMHEHMH. MeXIyHapoaHas HOMEHKJIATypa ¥ TIPHHIUIIEI
HOMEHKJIATypbl OpraHMuYecKux coenuHeHuid. [loHaTHe 00 a30TcoAep)KAlIMX COEAMHEHUSX, OHMOJIOTUYECKH
aKTHBHBIX BeIECTBaxX (yIJeBOJax, JKUpax, Oelkax M Jp.), BHICOKOMOJICKYJSIPHBIX COCIUHEHUSX (MOHOMEp,
NI0JIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATHSA

IpakTnyeckoe 3ansaTue Ne6. Cocmasnenue NOIHBIX U COKPAUWEHHBIX CMPYKMYPHBIX (POPMYI OP2AHUYECKUX
seuecms omoenbHbIX KIACCo8, UCNONb3YA UX HA36AHUA NO CUCMEeMAMU4ecKol U mpueualbHOU HOMEHKAAMype
HoMmeHkiarypa OpraHMYeCKHMX COCIMHEHHH OT/ACIBHBIX KJIACCOB  (HACBINICHHBIC, HEHACBIIICHHBIC H
apOMaTHUYECKHE YTICBOJOPOJbI, CIUPTHI, (PEHOIBI, albJACTHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1p.). DOpMyIIbI
OpPraHMYECKUX BEIIECTB MCIOJIb3Ysl UX HA3BaHUA IO CHCTEMAaTHUYSCKON M TPUBHAIBLHON HOMEHKJIAType (STHJIEH,
aneTHICH, TIUICpUH, QeHon, (GopMambIeTui, YKCyCHas KHCIIOTa, TIUIMH). PacyeTrsl mpocTeimed (popmMyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOJs U3 DJIEMEHTHOro cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHUYEeCKUX
COCIMHEHNH

Coaep:xaHue y4eOHOT0o MaTepHaJia:

12

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OT/EIbHBIX KJIaccOB (OCOOEHHOCTH KiacCH(PHUKAIUU
U HOMEHKJIaTypbl BHYTPU KJlacca; TOMOJOIMYECKUi pa u oOmas gopmyiia; usomepusi; Gpusnyeckre CBOMCTBA;
XUMHUYECKHE CBOMCTBA; CLIOCOObI MOTYUYEHHS]):

— MpefesbHbIE YIIEeBOJOPOb! (aJKaHbl M LUKIOANKaHbl). ['OpeHne MeraHa Kak OAMH U3 OCHOBHBIX MCTOYHHUKOB
TEIJIa B MPOMBINUICHHOCTH W ObiTy. CBOWCTBAa NPHUPOIHBIX YIJICBOAOPOAOB, HAXOXKIEHHE B TPUPOAE H
IIPUMEHEHUE aJIKaHOB;

— Hemnpe/eNbHble (AIKEHbI, alIKMHbl M aJKaJUeHbl) U apOMaTUYECKHE YIJIEeBOAOPOAbl. ['opeHue ameruieHa Kak
VCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJIs CBAPKU U PE3KU METAJIOB

— KHUCJIOPOJICOIepIKaIIe COeAMHEHUS (CTUPTHI U (PEHOITBI, KapOOHOBHBIE KUCIOTHI U AUPHI, AlTbJETU/IBI U KETOHBI,
KUPBI, yriaeBoabl). [lpakTuueckoe TpUMEHEHUE OTUJICHTJIMKOINA, TiulepuHa, (enona. I[lpumenenue
dbopManbaeruaa, aneTanbaeruaa, YKCyCHOM KUCIOThl. MbUIa KaK COJM BBICHIUX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbIJIa

— a30TcojJepXKallie COeAMHEHHs (aMHHBI M aMHHOKMCIOTHI, OenkHu). BbIcOKOMONEKyNIspHBbIE COEAMHEHUS
(cuHTEeTMYEeCKHME U OHOJIOrMYeCKH-aKTHBHBIE). MoOHOMeEp, MonuMep, CTPyKTypHoe 3BeHo. I[lomumepusarus
ATUJIEHA KaK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMH OPraHUYeCKUX COETMHEHUI

IIpakTH4eckne 3aHATHA

IIpakTnuyeckoe 3anatue Ne/. Ceoiicmea opeaHuyecKux COeOUHEHUll OMOENbHbIX KIACCO8 (MpUBUANbHAS U
MENCOYHAPOOHAS. HOMEHKIAMYPA, XUMUYECKUe C8OUCMEA, CNOCOObL NOLYYEHUsL).

[IpenenbHble (aTKaHBI M IMKJIOATKAHBI), HEMpeAeNbHbIC (IKEHBI, AIKUHBI W AIKAJAUCHBI) U apOMaTHYECKHE
YIJIEBOJOPOABI, CIUPTHI W (EHOJNBI, KapOOHOBBIE KHCIOTHI M J(QUPHI, aIbJACTUIBI M KETOHBI, AMHHBI H
AMUHOKHCIIOTBI, BLICOKOMOJIEKYJISIPHBIE CO€IMHEHUs. 3aJaHUsl HA COCTABJICHUE YPABHEHUM XMMHUUECKUX PeaKIui

OK 01
OK 02
OK 04
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C Y4aCTHEM OPraHN4YCCKNX BCIICCTB HA OCHOBAHHWH UX COCTaBa U CTPOCHUS

IIpakTuyeckoe 3ansatue Ne8. Cocmasnenue cxem peaxyuil, Xapakxmepuzyiowux XumuiecKue Ceolucmed
OP2AHUYECKUX COEOUHEHUL OMOENbHLIX KIACCO8, CNOCOObI UX NONYHEeHUs U HA36AHUE OP2AHUYECKUX COeOUHeHUll
1O MPUBUATILHOLL UL MENCOYHAPOOHOU CUCMEMAMUYECKOU HOMEHKLamype.

Pemienne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUd Ha CBOMCTBA OPraHMYECKHUX COCIMHEHUU
OTJIEJIbHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaGopatopHoe 3ansiTue Ne 3 /Ipespawjenus opeanuueckux seujecms npu HacpesaHuu
[TonyyeHnue »TuieHa M M3y4YEHHE €ro CBOMCTB. MopenMpoBaHHE MOJEKYJT M XUMHUYECKUX IPEBpALIEHUN Ha
npuMepe dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3. Coaep:xxanue yueOHOro MaTepHaJia: OK 01
Wnentudukanus buooprannueckue coenunenus. [IpumeHenue u Ouosoruueckas poisib yrieBogoB. OKHCIEHUE YIJIEBOJOB — OK 02
OpraHn9ICcCKux MCTOYHUK SHEPTUU KUBBIX OopraHu3MoB. O0nacTu nmpuMeHeHUs aMUHOKHUCIOT. [IpeBpamienus OeakoB MUIIH B OK 04
BCINCCTB, UX opranm3me. buonornyeckue pynkuuu 6enkoB. buonornueckue GpyHKIMU KUPOB. Posib opraHrnueckoil XUMuK B
SHAUCHHC 1 pelIcHUH TPOOJIEM MUIIEBOM 6€30MacHOCTH
TIPUMCHCHHC B Ponb OpraHMyYecKoll XMMHH B DEHICHHU IIPOOJIEM JHEPreTHYECKOHW O€30IacHOCTH, B Pa3BUTUM MEIUIMHEL
GbrroBOH M _ | co3nanum HOBBIX MaTepHaaoOB, HOBBIX UCTOUHHKOB YHEPrUH (alIbTEPHATHUBHbIE HCTOUHUKH dHeprun). OnacHOCTh
IIPOUSBOACTBCHHOM | posnieiicTBUS Ha JKMBBIE OPraHM3MBI OPTraHHYECKHMX BEIIECTB OTAENBHBIX KIAaCCOB (YTIIEBOAOPOMBI, CIHPTHI,
ACATCILHOCTH (eHOJIbI, XJIOPOPraHUYECKUE TPOU3BOIHBIE, ANBIETUABI M Jp.), CMBICT MOKA3aTeNs MPEAeIbHO JOIMYyCTUMON
YeJloBeKa KOHIIEHTPAIINH
JlabopaTopHble 3aHATHUSI
JlaGopaTopHoe 3ansitue Ned. [oenmugurxayus opeanuueckux coeouneHuil omoenbHblx Kiaccos
Nnentuduxanus opraHnyecKux COeAMHEHNUN OT/IENbHBIX KJIACCOB (HA MPUMEpE aJIbJIErHJI0B, KpaxMaina, yKCyCHON
KHCJIOTBI, OCNKOB M T.I.) C MCIIOJIb30BAaHUEM MX (PU3UKO-XUMHUECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakmuii. Jlenarypamusi 6enka mpu HarpeBanuu. l[BeTHbIe peaknuu 0enkoB. BO3HMKHOBEHHE aHATUTHYECKOTO
CUTHAJIa C TOYKM 3pPEHUS XMMMUYECKHUX IIPOLECCOB IPH NPOTEKAHWU KAYECTBEHHOM DPEAKIMH, IO3BOJISIOLIEH
UACHTU(DUIIMPOBATH MPEITI0KEHHBIE OpraHNYECKHUEe BENIeCTBa
KonTpoabsnast padora Ne3 no pazneny «CTpyKTypa U CBOMCTBA OPraHMUECKUX BEIIECTB
Pa3nes 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui
Tema 5.1. Copaeprxanue y4eOHOro MaTepuaJa: OK 01
Cropoctb CKOpOCTh peakiuH, €€ 3aBUCUMOCTb OT PAa3JIWYHbIX (PAKTOPOB: NPUPOABI PEATHPYIOUINX BEIIECTB, OK 02
XUMHYCCKAX KOHIIGHTpAllUN PEarupyrollnx BeEIIeCTB, TEMIEpaTypbl M IUIOMIAJA PEAKIMOHHOW MOBEPXHOCTH. TemioBble
peaKIui. 3P PEKTh XUMUYECKUX PEaKIHi. DK30- U SHIOTEPMUUYECKHE PEAKIIUH.
XuMH4IecKoe OO6patumocTh peakiuil. XMMHYECKOE PAaBHOBECHE M €ro CMEUICHHE IOJ JIeHCTBUEM pa3IM4HbIX (PaKTOpOB
paBHOBECHC (KOHILIEHTpalMsl peareHTOB WM IPOAYKTOB PEAKIMH, JaBICHHUE, TEMIIEpATypa) JUlsl CO3JaHMUsI ONTUMAJIbHBIX
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YCJIOBUM MPOTEKaHUsI XUMUYecKuXx npoueccoB. [Ipunuun Jle-1llatense

IIpakTHYeckune 3aHATHA OK 01

IIpakTnyeckoe 3ansitue Ne9. Pewenue 3a0anuii Ha anaiu3 Gaxmopos, GIUAIOWUX HA USMEHeHUe CKOpPOCmu OK 02

XUMUYECKOU peakyuu.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33JJaHUH, B T.4. C MO3UIUN SKOJOTUYECKH 11€JI€CO00pa3HOrO MOBEACHUS B

OBITY U TPYJOBOH AESITETLHOCTHU B IEJIIX COXPAHEHUSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOAHOMN Cpebl.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHuuna Jle-lllarenbe Mg HaXOXKICHUS

HAIpPaBJICHUSI CMEIICHUS PAaBHOBECHS XMMMYECKON peaklMH U aHadu3 (aKTOpOB, BIUSIOIIMX HAa CMELICHHE

XUMUYECKOTO PABHOBECHUSI
Pa3znen 6. PacTtBopnl
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia: OK 01
Tonsarue o PactBopenne kak ¢usuko-xumuueckuii mporecc. PactBoppl. CrocoObl MPUTOTOBJIEHHS PAaCTBOPOB. OK 02
pacTBopax PactBopumMocTs. MaccoBasi 11oyisi pacTBOpeHHOro BemecTBa. CMBICH TOKa3zaTess MPEeaeabHO JIOMyCTHMOM OK 07

KOHIIEHTPALIUU U €0 UCIIOJIb30BAHHE B OIICHKE SKOJOTHYECKON O€301MacHOCTH.

[IpaBuna 5KOJIOTMYECKH 11€IECO00PA3HOT0 MOBEACHUS B OBITY M TPYJIOBOHM NIEATEIBHOCTH B LIEISAX COXpPAaHEHUS

CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHONW CpPEIbl; OMACHOCTh BO3JCWUCTBUS HA JKUBBIE OPraHU3MBI

OTpE/ICIICHHBIX BEIIECTB.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX pACUYETHBIX 3aJaHU Ha pPACTBOPBI, HUCIOIB3yeMble B OBITOBON U

MIPOM3BOJICTBEHHOM JESTEIHHOCTH YEJIOBEKA
Tema 6.2. Coaep:xkanue yueOHOro MaTepuaJa: OK 01
ccnenosarne JlaGopaTopHble 3aHATHS OK 02
CBOUCTB pactBopos JlabopaTopHnoe 3ansitue Ne S. [TpurorosneHue pacTBOpoB OK 04

[TpuroTtoBneHne pacTBOPOB 3alaHHOM (MaccoBOM, %) KOHLEHTpauuud (C MNPaKTUKO-OPHUEHTUPOBAHHBIMU

BOIIPOCAMM) U OIPEJIeTIEHUE CPeibl BOAHBIX pACTBOPOB. Penienue 3a/1a4 Ha NpUroTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJlep:KaHue (CoepKaHue NPUKJIATHOTO MOLYJIs1)
Pasnen 7. Xumus B ObITY M NPOM3BOACTBEHHOM JeATEJLHOCTH YeJ0BEKa OK 01
Tema 7.1. Conep:xanue y4eOHOro MaTepuaJia: OK 02
XuMus B ObITY U Hogeii » » OK 04

. OBEHUIIINE JTOCTHKEHUS XHUMHYECKOM HAYKHM M XUMHUYECKONW TeXHOJoruu. Poib xumum B obecrieueHuu OK 07

TIPOUSBOACTBCHHOI | - o rormueckoi, HHEPreTHUYECKON U MUIIEBON 0E€30MacCHOCTH, PA3BUTUU MeIUIMHEL. [IpaBuia morcka u aHanmn3a MK 2.2
i:iziﬁ’zocm XUMUYECKOW WH(OpMAIMK U3 Pa3IMYHBIX WCTOYHHMKOB (HaydHas W y4eOHO-HaydHas JIMTepaTypa, CpeacTBa K 2.3

MaccoBoi mHpopmanuu, cetb MIHTepHeT)

IIpakTHyeckne 3aHATHA

IpakTuueckoe 3ansitue Nel0. Pewenue keiicos 0 npumeHeHuu XUMUYECKUX 6eWecmes u MmexHow02uil ¢ yuemom
0yoywetl npogheccuoHanbHOU OesmenbHOCmU
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Tembl: BakHeHIIME CTPOUTETbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPacku, CTEKJIO, KepaMHUKa,
MaTepuaibl s dJIEKTPOHUKH, HAHOMATEePHAIIbI, TEKCTUIbHBIC BOJIOKHA, UCTOYHUKUA DHEPTHH, OPraHHYECKUE U
MUHEpPAJIbHBIE y100pEHUs, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

[pakTuyeckoe 3anatue Nell. 3awuma pesyromamos pewenus Keticos 6 ¢opme MuHuU-00OKIA0A C
npesenmayueu

JuddepeHupoBaHHbIN 3a4eT

Bcero

72
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3. YCJIOBUS PEAJIN3AIIMUA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIUTLINHBI
3.1. lna peajmn3zanuu nNporpaMMbl JTHCHHMILIMHBI MPEAyCMOTPEHbI CJIeayloliue
crenuajbHblie MOMeIeHus

ydaeOHas ayauTopus « XUMus» (IUIsl IPOBEICHUS 3aHATHH BCEX BHJIIOB, B TOM YHCIIC
TPYIIIOBBIX ¥ WHANBUIYATBHBIX KOHCYJIbTAIUNA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHOU
aTTEeCTAlM ), OCHAIIEHHAs 000pyJOBaHUEM:

— M0CaJ0YHBIE MECTA [0 KOJIMYECTBY 00yYaronnxcs;

— pabouee MECTO MpemnoaaBaTes;

—  y4eOHO-METOIMYECKHE MATePUaIbI 10 TUCIUILINHE;

— HarasAgHble MocoOus: HAaOOpBI MIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJEIH
KPUCTAJUTMUECKUX PEIIeTOK, Tabmuia MeHaeneeBa

3.2. MupopMmaniuoHHOEe 00ecnedeHne peaju3anny NporpaMmmbl

OcHOBHBIE EYATHBIE U YJIEKTPOHHbIE U31aAHUSA

1. I'abpuensa O.C. Xumus. 10 knace. Yueonuk./O.C. IN'abpuensn, U.I'. Octpoymos,
C.A. CnaaxoB. — Mocksa: IIpocsemenue, 2021.-128c.

2. I'abpuensu O.C. Xumus. 11 knacc. Yueonuk./O.C. I'abpuensH, U.I'. Octpoymos,
C.A. CnankoB. — Mocksa: IIpocBemnienue, 2021.-127¢.

3. IO.A. Jle6eneB Xumus: yueOnuk st CITO/FO.A. JleGenes [ u ap.]: mox obmi.pes.
I'.E. ®aneera.-2-e usn., mepepad. u jom.- M.: U3narensctBo FOpaiit, 2017.- 431c¢.

4. A.b. Huxonbckuit Xumust: yueOHuk u npaktukym s CIIO/ A.B. Hukonbsckui,
A.B. CyBopoB.-2-¢ u3a., nepepad. u non.-M.: UznatensctBo FOpaiit, 2017.-507c.

5. AsxdunorenoBa WN.B. Xumus: yuyeOHUK U NPAKTUKYM IS CPEIHEro
npodeccuonansaoro oopazosanus/ U.B. Anpunorenosa, A.B. baokos, B.A. ITomnkos. - 2-
€ wu3a, wucnp. u gon. - MockBa: UzpmarensctBo  FOpair, 2023.- 29]c. -
(ITpodeccuonansuoe obpazoBanue). - ISBN 978-5-534-11719-6. - Tekct: 27eKTpOHHBIN//
OopasoBarenbHas wiathopma IOpaiit [caiit]. - URL: https://urait.ru/bcode/513807

JlonosHuTeIbHAS yUeOHAs JuTepaTypa:

1. Xwumus: yueOHUK g cpeaHero  npogecCHOHAIBHOrO  00pa3oBaHUs/
FO.A. Jle6ener, I'.H. ®aneeB, A.M. I'ony6es, B.H. IllamoBan; mox oOmiei pemakiyei
I'. H. ®aneea. - 2-e¢ u3n., nepepab. u jom. - MockBa: MznatensctBo FOpaiit, 2023. -
431c. - (IIpodeccuonanpuoe obpaszoBanue). - ISBN 978-5-9916-7723-3. - Tekcr:
anekTpoHHbI//  OOpazoBarenbHas — minargopma  FOpaitr  [cait]. -  URL:
https://urait.ru/bcode/513073

2. OOmass u Heopranumyeckas xumua. B 2 4. Yacte 1. TeopeTuueckue OCHOBBI:
Y4eOHUK U MPAKTUKYM JIJI cpeliHero mpodeccuonanbuoro oopazoanus/ H. I'. Hukutuna,
B. U. I'pebenbkoBa. - 2-¢ u3a., nepepad. u gom. - Mocksa: U3narensctBo FOpaiit, 2023. -
211c. - (IIpodeccuonansHoe oOpaszoBanue). - |ISBN 978-5-534-03676-3. - Tekcr:
anekTpoHHbI//  OOpazoBarensHass  mnatdopma  FOpaiit  [caiit]. -  URL:
https://urait.ru/bcode/514849

3. MapteimoBa T.B. Xumusa: y4eOHMK © TPAKTUKYM JUJII  CPEIIHETO
npodeccuonansHoro oopazoanusi/ T.B. MapteiHoBa, U.B. Apramonosa, E.b. 'ogyHOB;
non o6mei penakuueir T.B. MapTeiHOBOM. - 2-¢ wu3n.,, ucOop. U Jom. - Mocksa:
UznarensctBo IOpaiit, 2023. - 368c. - (IIpodeccuonansHoe odpa3zoBanue). - ISBN 978-5-
534-11018-0. - Tekct: snexktponusiit// OOpa3oBaTtenbHas muatdopma FOpailt [calT]. -
URL: https://urait.ru/bcode/511690
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJINHbI

KonTtpons wu

OIICHKa pPC3yJIbTATOB

OCBOCHUA

001eo6pa3oBaTeIbHON

JUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 TUCIUILIMHAPHBIE PE3YyIbTaThl, HAlPaBICHHbIC
Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIETEHIMA MO pa3jaenam |
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Oo0mas/ npodeccuonaibHasi
KOMIIeTeH U

Paszgen/Tema

THI olleHOYHBIX
MepOonpPUSTHI

OK 01. Beibupats criocoOb1
pereHus 3a1a4 npopecCuoHaIbHON
NEeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

P1,Temer 1.1,1.2

P2, Temsr 2.1

P 3, Temsr 3.1, 3.2, 3.3.
P4, Teme14.1,4.2,4.3
P 5, Temnr 5.1

P 6, Temsr 6.1, 6.2

P 7, Temsr 7.1 I1-0/c

[TpakTuyeckue 3aHATHS
JlaboparopHble 3aHATHS
[TpakTHKO-OpPHEHTHPOBAHHBIC
3aJaHHS

Pa3zHoypoBHEBbBIE 3a1aHUs
@pOHTAIBHBIN OIIPOC
Keiic-3amanus
JuddepennmpoBannplii 3a4eT

OK 02. Ucnonib30BaTh COBPEMEHHbBIE
CpEeICTBa IOMCKa, aHaJIu3a U
UHTEepIpeTanuu naopmanuu, u
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
podeccCHnOHALHOM IeATEIIBHOCTH

P1, Temsr 1.2

P2, Temsr 2.2

P 3, Temnr 3.1, 3.2, 3.3.
P4, Temr14.2,4.3

P 5, Temnr 5.1

P 6, Tems1 6.1, 6.2

P 7, Temsr 7.1 IT-0/c

[IpakTHueckue 3aHATUSL
JlaboparopHble 3aHATHS
[TpakTHKO-OpHEHTHPOBaHHBIC
3aJaHHS

Pa3HoypoBHeBbIE 3a1aHUS
Keiic-3ananus
JunddepenurpoBaHHblii 3a4eT

OK 04. DdpdexTuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

P2, Temsr 2.2

P 3, Temsr 3.3.

P4, Teme1 4.2, 4.3
P 6, Temsl 6.2

P 7, Temsr 7.1 I1-0/c

[IpakTrueckue 3aHATHS
JlaboparopHble 3aHATHS
[TpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus

Pa3zHoypoBHEBbIE 3aaHUA
@pOoHTaIBHBIN OIIPOC
Keiic-3ananus
JuddepenurpoBaHHblii 3a4eT

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKaroIllel Cpe.pl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYalUIX

P 7, Temsr 7.1 I1-0/c

[IpakTueckue 3aHATHS
JlaboparopHble 3aHATHS
[TpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus

Pa3zHoypoBHEBbIE 3aaHUA
@pOHTAIBHBIN OIIPOC
Ketic-3amanus
JunddeperurpoBaHHblii 3a4eT

I1IK 2.2. BEITIOIHATE OCHOBHEIE
BUJIBI PaOOT MO OOCITYKUBAHHUIO
TpaHcpopMaTOpPOB U
mpeoOpaszoBarTenei IMEKTPUIECKOM
SHEPTUU

P 7, Temsr 7.1 I1-o/c

[IpakTueckue 3aHATHS
Pa3HoypoBHEBBIE 3a1aHUs
@pOHTAIBHBIN OITPOC
Keiic-3aganus
JuddepenurpoBaHHbiii 3a4eT

[1K 2.3. BEIOIHATE OCHOBHEIE
BHJIBI pa0OT MO 00CITYKMBAaHHUIO
o0opypoBaHus
pacrmpenenuTeabHbIX YCTPOUCTB
ANEKTPOYCTAHOBOK, CUCTEM
pENEHHBIX 3aIIUT U
ABTOMATHU3UPOBAHHBIX CHCTEM

P 7, Temsr 7.1 I1-0/c

ITpakTrueckue 3aHATHS
Pa3zHoypoBHEBbIE 3aaHUA
@pOHTAIBHBIN OIIPOC
Keitic-3amanus
JuddepeHurpoBaHHbIN
3a4uer
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