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1. HIOACHUTEJIBHASA 3AIITMCKA

[Tporpamma oOmeoOpa3oBaTeabHON AUCHMIUIMHBL «XHUMHS» pa3paboTaHa Ha
OCHOBE:

denepanbHOro rocyJapcTBEHHOr0 00pa3oBaTEIbLHOrO CTaHAApTa CPEAHEro OOLIEro
obpazoBanus (nanee — PI'OC COO);

OPUMEPHOM  OCHOBHOM  0Opa3oBaTENbHOM  MPOTPaMMBbl  CPEIHET0  OOIIETo
obpazosanus (nanee — [IOOIT COO);

(denepanbHOrO  rocyJapCTBEHHOTO  OOpa30BaTeNbHOIO  CTaHJIApTa  CPEIHEro
npodeccuonanbHoro odpaszopanus (manee — ®I'OC CI10) 40.02.02 IIpaBooxpaHuTeIbHAS
JEeSATENbHOCTD

NpUMEPHON pabodeil mporpamMmbl 0011€00pa30BaTeIbHON YUeOHOM JUCITUTLIAHBI
«XUMHS»  COUMATBHO —  SKOHOMHUYECKOrOo  Npopuusi(yisi  mpodecCHOHATbHBIX
00pa3oBaTeIbLHBIX OpraHu3aIui);

yueOHoro 1miaHa no cnenranbHocty 40.02.02 IlpaBooxpaHuTenbHas AeATEIbHOCTD

paboueit IPOrpaMMBbl BOCIIUTAHUS 10 CIIEUAIBHOCTH 40.02.02
[TpaBooxpaHuTeNbHAsA ACSATEIBHOCTD

[Iporpamma ydeOHOro mnpeamera «XuMmus» pa3zpaboTaHa B COOTBETCTBHM C
Konuenuueddr  mpenogaBanuss  0o0mieo0pa3oBaTeNbHBIX  JUCHUIUIMH € Y4ETOM
npoecCHOHaNbHON  HAMPABIEHHOCTH  MPOTPaMM  CPEIHEro  MPOQECCHOHAIBHOTO
o0Opa3zoBaHusl, peaiu3yeMblXx Ha 0a3e OCHOBHOTO 00IIEero 0Opa3oBaHMs, yTBEPKICHHOMN
pacnopsixennem MunncteperBa npocseiienus Poccuiickoit @enepaunn ot 30.04.2021 Neo
P-98, ma ocHoBammm mmchMa JlemaprameHTa TOCYJAapCTBEHHOW TMOJHMTHKU B cdepe
cpemHero  MPOQECCHOHAIBHOTO  O0Opa3oBaHUS U MPOGECCHOHATBHOTO  OOydYeHUS
MunucrepctBa npocsemienust Poccuiickon @enepannu ot 30.08.2021 Ne 05-1136 «O
HaIpPaBJICHUU METOJMK MPENOJaBaHUI.

Coneprxanue paboueil mporpaMMBbl IO IPeAMETY « XUMUsD» pa3pab0oTaHO HA OCHOBE:

CHHXpOHM3alMK oOpa3oBareibHbIX pe3ynbTaToB PI'OC COO (JIMYHOCTHBIX,
npeaMeTHbix, MmetanpeaMerneix) 1 ®I'OC CIIO (OK, IIK) c¢ yderom mnpoduibHOU
HAIPaBJICHHOCTHU CIEUUATBLHOCTH;

UHTErpallid W TPEEeMCTBEHHOCTH COJEpXKaHUS TI0 TMpeaAMeTy «XUMUs» u
coziepKaHus yueOHBIX JUCIUIUIHH, Tpodeccuonanbubix Moayieid GI'OC CIIO.

1.1. Mecto 001mI€00pa30BaTEIbHOIl NUCUMILIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/;IbHOM MPOTrPAMMBI:

OO61eoOpa3oBaTenpHas JUCHUILUINHA «XUMUS» SBISETCS 0043aTEIbHOM 4YacThIO
0011e00pa30BaTEILHOTO UK oOpa3oBaTeIbHOM IpOrpaMMbl CpPEIHEro
npocdeccuonanpHoro obpazoanus (manee — OOII CIIO) mo cmeunanmsHOCcTH 40.02.02
[IpaBoOXpaHUTENbHAS JEATENBHOCTh Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUA C
MOJIYYEHUEM CPEJIHEro 00111ero 00pa3oBaHusl.

Ha uzydenue o01eo0pa3oBaTenbHON MUCHUIUIMHBI «XUMHS) MO CIEIUATbHOCTH
40.02.02 IlpaBooxpaHWTEIbHAS ACATEIBHOCTH OTBOJAMTCA 72 4Yaca B COOTBETCTBUHU C
y4eOHbIM Tu1aHoM 1o cnenuanbHocTh 40.02.02 TIpaBooxpaHuTenbHas AESTENbHOCTD



B nmporpamme TeopeTHYeCKHE CBEIEHHUS JONOJHAIOTCA J1a00paTOPHBIMU U
IPAKTUYECKUMU 3aHATUSAMH B COOTBETCTBMU C YYEOHBIM IUIAHOM IO CHEHUATbHOCTH
40.02.02 [IpaBooxpaHUTENbHAS AEATEIBHOCTD

[Iporpamma cOOEPKUT TEMATHYECKUW IUIAH, OTPAKAIOIIUN KOJWYECTBO YACOB,
BBIJICJIIEMOE HA U3YUYEHHUE Pa3/IesiOB U TEM B paMKax 00111e00pa30BaTeIbHON JUCLIMILTAHBI
«XUMHSD.

KonTponp kadectBa o01ieo0pa3zoBaTeabHON AUCHMIUIMHBI «XUMUS» TPOBOJUTCS B
MIPOLIECCE TEKYIIET0 KOHTPOJIA U IPOMEKYTOUHOU aTTECTALUU.

Texymuii KOHTPOJIb MPOBOJUTCS B Mpejenax y4eOHOro BpeMEHH, OTBEJIEHHOTO Ha
npeaMeT, Kak TpagulUMOHHBIMHA, TaK ¥ HWHHOBAIMOHHBIMM METOJAMH, BKJIOYasd
KOMIIBIOTEPHOE TEeCTUpOBaHUE. Pe3ynbTaThl KOHTPOJISI YYHMTHIBAIOTCS MpPHU IMOABEICHUU
UTOT'OB IO TUCLHIUINHE.

[IpomexxyTounasi arrectaius mpoBoauTcs B ¢popme auddepeHInpoBaHHOTO 3a4eTa
M0 UTOTaM U3y4YE€HUS TUCHUILIUHBIL.

1.2. Heau 1 3a5a4u yueOHOM JUCHUILUIMHBI — TPe0OBaHMS K pe3yJbTaTam
OCBOCHUSA Y4eOHOW IMCHUTIUHBI:

Peanuzanusi mnporpammbl  001e00pa3oBaTeNbHON  JUCHUIUIMHBL  «XUMHS» B
ctpykrype OOII CIIO nampaBiieHa Ha JOCTHXKEHUE 1I€JIA 10 OCBOCHUIO O0YYarOITUMHUCS
coziepkaHusl 0011e00pa30BaTENbHON AUCIMIUIUHBI « XUMUS» U TOCTUKEHUIO PE3yJIbTaTOB
ee u3yueHus B cootBeTcTBUU ¢ TpedoBanusMu ®I'OC COO ¢ yueroMm npodheccuoHaIbHOM
HarpasyieHHocTH OI'OC CIIO.

CopeprxaHue mporpaMMbl HaIIPaBJIEHO HA JOCTHXKEHHUE CIEAYIOIIUX 3a/ay:

1) chopMupoBarh MNOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX

IPOLIECCOB M SIBJIICHUW B OKPYXKAIOILIEH Cpele, LEJIOCTHOW HAyYHOW KapTHUHBI MHUPA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJISITh (OPMyJIbl HEOPraHUYECKHMX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEAKIHM, OOBACHATh HUX CMBICI, WHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHUpoOBaThH HAaBBIKU IIPOBEJICHUS IIPOCTEUIIINX XUMHUYECKUX
HKCIIEPUMEHTAIBHBIX MCCIIEAOBAHUN C COONIOACHIEM TIPABMIJI 0€30MacCHOTO OOpaIleHus ¢
BEIECTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh HMHPOPMAIUIO XUMHUYECKOTO XapakTepa Wu3
Pa3IUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHsS MPOTHO3UPOBAThH MOCIEIACTBUSI CBOCU NESITEIBHOCTH U
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUM XUMUYECKOM HAyKH U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMATILHON U MMPOU3BOJICTBEHHOM cdep.

B mpomecce ocBoeHuss 00mIe00pa3oBaTEIbHON  JUCIHUIUIMHBI  «XUMHUSI» Y
oOydaromuxcs IeJICHANPaBICHHO (OPMHUPYIOTCS YHUBEpCadbHbIC Y4YEOHBIC ICHCTBUHSI
(mamee — VYY), Bxmouas QopmMupoBaHHe KOMIETEHIMH B 00JacTH ydeOHO-



UCCIENOBATEIbCKOM M MPOEKTHOM  ACATEIBbHOCTH, KOTOPBIE B CBOIO  0Yepelb
o0ecreynBaloT NpeeMcTBeHHOCTh popmupoBanus ooumx komnerenuit GI'OC CIIO.

®opmupoBanne YVY][ opueHTHpOBaHO Ha MpodeccHOHaTBLHOE CaMOOIpeaesieHre
oOydaromuxcs, pa3BUTHE O0a30BbIX YIPABJICHYECKUX YMEHUH I10 IUIAHUPOBAHUIO MU
IPOEKTUPOBAHUIO CBOET0 MPO(ECCHOHATIBHOTO Oy 1yILETO.

1.3. O0mas xapakTepucTHKa 00111e00pa30BaATeJIbHON JUCHMILIUHBI

OOGmieobpazoBaTeabHas TUCHUIUIMHA « XUMUS» UMEET MEXIUCIUILUIMHAPHYIO CBS3b
C JUCIUIUIMHAMH  00I1Ieo0pa3oBaTeIbHOTO W 00IEeNnpodheCCHOHAIIBHOTO  ITUKIIOB
«buonorus», «®@uszuka», OIL.05S DOkomormueckoe mnpaBo, OIL.10 be3zomacHocTh
KU3ZHEIEATEIIbHOCTU

Conepxkanue o011€00pa3oBaTeIbHON AUCIUIIMHBI HANpPaBICHO Ha JOCTHXKCHHUE
JUYHOCTHBIX, METaNpPEIMETHBIX M NPEAMETHBIX  pPE3yJIbTaTOB oOy4eHus,
pernamentupoBanHbix GI'OC COO.

B mpodmibHyI0 COCTaBISIIONIYIO MO 00IMIE00pa30BaTENbHOW AUCIUIUIMHE BXOJUT
npoecCHoHaTbHO OPUEHTHUPOBAHHOE COJIEPIKaHue, HeoOxoaumoe it (OPMHUPOBAHUS Y
oOyyaronuxcst o0mux 1 NpodecCHOHATBLHBIX KOMIETEHITUH.

B nporpamme o o011e00pa3oBaTenbHON TUCHUILIMHE «XUMUS», Peallu3yeMon IpH
MOATOTOBKE  OOyYalomUXCSd MO  CHEHHAIBHOCTSIM, MNPOPUILHO-OPUEHTUPOBAHHOE
co/iep>KaHKe HaAXOJIUT OTPaKEHUE B TeMax:

Tema 3.1. Knaccudukauus, HOMEHKJIAaTypa M CTPOCHHE HEOPTraHWYECKUX

BemlecTB Tema 3.2. @U3UKO-XMMHUYECKUE CBOKMCTBA HEOPTaHUYECKUX BEILECTB

Tema 4.1. Knaccudukaius, CTpoeHUE U HOMEHKJIATypa OpPraHUYECKUX BEIIECTB

Tewma 4.3. Unentudukanus OpraHuYecKUX BEIIECTB, UX 3HAYCHHE W NMPUMEHEHUE

B
OBITOBOM M MPOU3BOJICTBEHHOM JESITEIILHOCTH YEJIOBEKA.

Tema 5 CkopoCTh XUMUYECKUX PeaKINil. XUMHUUECKOE PAaBHOBECHE

Tema 6.1 [lonsiTue o pacTBopax.

Tema 7Xumust B ObITY ¥ POU3BOJICTBEHHOM JEATEIHHOCTH YEIIOBEKA



1.4. Ilnanupyembie pe3yabTAaThl 0CBOCHHUSA Y4eOHOI0 npeaMera

B pamkax mporpamMmbl yuyeOHOTO TpeaMeTa XWMHs OOYYarOIIMMHCS OCBAaWBAIOTCS JIMYHOCTHBIE, METallpeIMETHBIC U
IpeIMETHbIE Pe3yibTaThl B coOTBEeTCTBUM C TpeboBanusmu DPI'OC cpeanero oodimiero oOpazoBanus: JuyHOCTHBIE (JIP),
metarnpeametasie (MP), npenmernsie nis 6azoBoro uzydenus (I1P6):

1.1. Ilnanupyembie pe3yJbTaThbl 0CBOCHHS 0011€00Pa30BaATEIbLHON 1M CHUIIIMHBI

B pamkax mporpaMmmbl 00111€00pa3oBaTeNbHON AUCHUILTAHBI «DU3KKa» 00y4YaloIIMMUCI OCBauBalOTCs TUYHOCTHBIE (JIP) 1
MetanpenmetHoie (MP) (o6uue) u npeamerssie (11P) (mucuuminHapHbie) pe3yiabTaThl B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC
cpenHero oomero oOpasoBaHus. Oco0oe 3HaYeHWE AUCHMIUIMHA HWMeeT Opu (OPMUPOBAHMU M pA3BUTUU OOUIMX U
npoecCHOHaTbHBIX KOMITIETEHIIUH 10 CIIENUaTbHOCTH.

Koa u IlnannpyemMble pe3yibTaThbl 0CBOCHUS AUCHUILINHBI
HAHMEHOBAH
u
e Oo0mue JucuuniuHapHble
¢popmupyem
bl
X
KOMIIeTEeHIIH
OK 01. B yacTu Tpya0BOro BoCHUTAHMS: - BJAJETh CHUCTEMOM XHMMHMYECKHMX 3HAHUW, KOTOpas BKJIKOYACT:
Bribupa - TOTOBHOCTb K TpPYIy, OCO3HAaHHUE ILIEHHOCTHU OCHOBOIIOJIAraloIINe MOHATHS (XUMUYECKUNU 3JIEMEHT, aTOM, 3JIEKTPOHHAs
Tb MacTepcTBa, TPy10J1t00ue; o0oJi0uKa aroma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
croco6 - TOTOBHOCTb K QKTUBHOW JI€ATEIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAsI
bl TEXHOJIOTMYECKON u CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA O0BbEM, YTJIEpOJHBIN CKeNeT,
peuieHus COLIMAJIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTD (GyHKIIMOHATBHAS TPYIIA, PAIUKAT, U30MEPHSI, U30MEPHI, TOMOJIOTHICCKHIA
3a1a4 WHUILMUPOBATH, IUIAHUPOBATh U CAMOCTOATEIIBHO pAll, TOMOJIOTH, YIJEBOJIOPOIbI, KHUCIOPOJI- H  a30TCOAEpKallue
npodeccruoH BBIIIOJIHATH TAKYIO JESTEIbHOCTD; COCIUHCHMsI, OWOJIOTMYECKH aKTHUBHBIC BeliecTBa (yTJICBOJBI, IKUPHI,
aJl BHOU - HUHTEpEC K pa3Iu4YHbIM cdepam OCJIKK), MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
JEATEIIBHOCT podeCCHOHAIBHOMN JEATEIHHOCTH, COCIMHEHUSI, KPUCTAJUIMYECKAsT PEIIeTKa, THUIbl XUMHUYECKUX PEaKIui
u OBiaseHue YHUBEPCAJIbHBIMH Y4eOHBIMH (OKHCIUTENbHO- BOCCTAHOBUTEIbHBIC, SK30-U SHAOTEPMUUYECKUE, PEAKIIHH
IIPUMEHUTET NMO3HABATEJbHBIMHU 1e/iCTBUSIMHU: HWOHHOTO obmMmeHa), pacTtBop, AIEKTPOJIUTHI, HEBJIEKTPOJIUTHI,
bH O K a) 0a30BbIe JIOTHYECKHE ACHCTBHA: SICKTPOJIUTHYCCKAs auccouuanys, OKUCITUTEID, BOCCTaHOBUTEID,
pa3IM4IHBIM - CaMOCTOATEJIBHO (popMyMpoBaTh | ckOpPOCTH XMMUYECKOH PEaKIMH, XUMUIECKOE
KOHTEKCTaM " paBHOBECHE), TEOPUH " 3aKOHBI (Teopust XUMHYECKOTO




| crpoenus




aKTyaJIM3upoBaTh MpoOJieMy, pacCMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBGHHBIﬁ IMPU3HAK HJIN
OCHOBaHUS JUIsl CpaBHEHUS, KiaccU(HKAIUA U
0000I1IeHUS;

- ompeaciiATe HOCIU ACATCIIbHOCTH, 3adaBaTb
napameTpbl U KPUTEPUH UX JTOCTHIKCHHS;

- BBIABJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUHS B
paccMaTpruBaACMBIX ABJICHHUAX,

-  BHOCHUTHh KOPPEKTHBBI B JICSITCIBHOCTb,
OLICHUBATh COOTBETCTBUC PC3YJbTATOB MLCIIAM,
OIICHUBATh PUCKHU ITOCIICACTBHUI JCSITEILHOCTH;

- pa3BUBaTh KpC€aTUBHOC MBIIIJIICHUEC npu
PEIICHUH )KMU3HEHHBIX MPoOIeM

0) 0a30BbBIE HCCJIEI0BaTEIbLCKIE IeCTBYSI:

- BJAJIETh HaBBIKAMH y4eOHO-
HCCIIEIOBATEIILCKOM u IIPOEKTHOU
JIeSTEILHOCTH, HaBBIKAMH paspenieHus
npooiieM;

- BBIABJIATH NPUYMHHO-CJIEJICTBEHHBIE CBS3U U
aKTyaJIM3UpoBaTh 3aJady, BBIABUIaTb TUIIOTE3Y
€€ pelIeHHs, HaXOAMTb apPryMEeHThl s
JIOKa3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PELICHMUS,;

- AHAJIM3HUPOBATH IIOJIYYECHHBIE B XOJ€ PELICHUS
3aJa4l pe3yJIbTaTbl, KpUTHUECKH OLIEHHWBATh MX
JIOCTOBEPHOCTb, NMPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCHUTH 3HAHMS B IIO3HABATEIBHYIO
U TIPAKTHYECKYIO0 00J1aCTH )KU3HE S TeIbHOCTH;
- yYMETb MHTEIPUPOBATh 3HAHUS M3 pa3HBIX
HpeIMETHBIX 00JacTel;

- BBLIBUraTh HOBBIE  HJIEW,
OPUTMHAJIBHBIE MTOIXO/Ibl U PELLECHUS;
- CIOCOOHOCTB UX UCIIOJIb30BaHUS B

npearaTh

opranndeckux Bemects A.M. bymiepoBa, TeopHsl 3IIEKTPOIUTHYECKON
aucconuanuy, nepuoanueckuit  3akoH  J[.M. MengeneeBa, 3akoH
COXPAaHEHHUSI MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHH,
(akToNIOTMYECKUEe CBEIEHUSI O CBOWCTBAX, COCTaBe, I[IOJYYEHUU U
0e30macHOM  WCIIOJNIb30BaHUHM  BAKHEHIINX  HEOPraHWYECKHUX U
OpPTaHUYECKUX BEIECTB B OBITY U MPAKTHUECKOH JEITeIbHOCTH YEJIOBEKA;
- YMETb BBIABIIATH XapaKTEpHbIE NPU3HAKM M B3aUMOCBSI3b HM3YyYEHHBIX
MOHATUH, TMPUMEHATH COOTBETCTBYIOIIME TMOHATUS MpPU ONUCAHUU
CTPOCHHs M CBOMCTB HEOPIaHMYECKHUX U OPraHUYECKHUX BEIIECTB U HUX
MIPEBPAIICHHI; BBISBIATh B3aUMOCBS3b XUMHUECKUX 3HAHUHN C MOHATHSIMHU
U IIPEICTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMeTh HCHOJb30BaTh HAWMEHOBAHMS XUMHUYECKUX COCAMHEHUI
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM M MPUKIAAHON XUMHH H
TpUBHAJIbHbIE HAa3BAaHUS BAaXXHEHIIMX BEHIECTB (STWIJICH, AalleTHIIEH,
rIuIepus, GeHon, GopMalbIeTHI, YKCyCHas KUCIIOTA, TIHIWH, YTapHbIHA
ra3, yIJIEKUCHIBIA Ta3, aMMMAaK, ramieHasi M3BECTb, HEralleHas HW3BECTb,
MUTHEBAs COAAa M JIPYTHX), COCTaBIATH (OPMYJBI HEOPTaHHMUECKUX H
OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PeaKIUid, OOBICHATh UX
CMBICJI; TIOATBEPXKIATh XapaKTEpPHblE XHUMHYECKHME CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  JKCIEPUMEHTAaMU U 3alHMCSIMU  ypaBHEHUH
XUMHUYECKUX PEaKLIUid;

- YMEThb YCTAaHABIMBATh MPUHAMJICKHOCTh M3YUYEHHBIX HEOPTAHMUYECKUX U

OpraHn4eCKuX BCHICCTB K ONPCACIICHHLBIM KjIacCaM U TIpyliamM
COG,Z[I/IHeHI/Iﬁ, XapaKTCpHU30BaTb HUX COCTaB H BayKHEHIIINE CBOﬁCTBa;
OIpPCaACIATh BUJIbI XUMHUYCCKUX CBs3C (KOBaJICHTHaSI, HOHHAasd,

MeTaJuIn4YecKas, BOAOPOAHAs), TUIbl KPUCTAJUINYECKUX PEIIETOK BEIECTB;
KJIacCU(UIIMPOBATh XUMUYECKUE PEAKIIIH;

- copMupoBaTh MpEJICTABIEHHUS: O XUMHMYECKOH COCTaBISIOLIECH
€CTECTBEHHOHAYYHON KAapTUHBI MHPA, POJIM XUMHUU B ITO3HAHWUU SIBIICHUU
OpUpofbl, B (OPMUPOBAHMM MBIIUIEHUS U KYyJbTYpbl JHMYHOCTH, €€
(GYHKIMOHAJIBHOH  TPAMOTHOCTH,  HEOOXOIMMOW Uil pELIeHHUs
MPAKTUYECKUX 3a/7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CPELE;
- YMETb IPOBOAWTH  pacyeTsl IO

YPaBHEHUSIM

XUMHUYECKUM  QopMmyJaM U
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II03HABATEJILHOM U COLIMAJIBHON IIPAKTUKE

XUMHNYCCKHUX peaKuHﬁ C HCIOJIb30BAaHUEM (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
XapaKTepU3yIOIUX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasbHBIE yCIIOBUS) rasos, KOJIM4eCTBa BEILIECTBA;
UCIIOJIb30BATh

CUCTEMHBIE XMMHUYECKHE 3HAHMS Ul NPUHITHUS PEIICHUN B KOHKPETHBIX
JKU3HCHHBIX CUTyallMdX, CBA3AHHBIX C BCHICCTBAMHU U UX IPUMCHCHUCM

OK 02.
Hcnons3oBaTh
COBpPEMEHHBIC
cpencTBa
TIOWCKA,
aHanmm3a u
MHTEpIpeTaIu
"
nHbOopMaIH
"
nH(MOPMAITUOH
HBIE

TCXHOJIOIT'MHU

JJIA

BBITIOJIHCHHUA

3a1a4

B 00s1acTH HEHHOCTH HAYYHOI'O NO3HAHHUSA:

- c(hOpMHUPOBAHHOCTD
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO
pa3BUTHS HAyKd U OOILECTBEHHOM
MPaKTHKH,

OCHOBAHHOT'O Ha arajiore
KyJIBTYP,

CHOCO6CTBYIOH_IGTO OCO3HAaHHUIO CBOCTO MECTa

B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOU U
YUTATEJIbCKOMN
KYJIbTYPbl KaK CpeICTBa B3aMMOJECUCTBHUS

MEXIY
JIFOJIbMU Y TIO3HAHUS MUPA;

- OCO3HAaHHE LEHHOCTH HAay4YHOU
JESATEIbHOCTH,
TOTOBHOCTb  OCYILECTBJIATH
n

HCCIICA0BATCIIBCKYIO

IMPOCKTHYIO

JIeATeITLHOCTh
WHAWBUAYAIbHO U B TPYIIIIE;
OBiageHne  yHUBEpPCAJIbHBIMU
y4eOHbIMH

- yMeTb IUIAHUPOBAaTh U  BBINOJHATH  XMUMHUYECKHUU
IKCIEPUMEHT
(mpeBpaleHnsT OpPraHUYeCKHWX BEIIECTB TMPU  HArpeBaHMUHU,

MOJTyYeHHe
STUJIEHA U W3YUYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMM Ha
QJIbJICTHIBI,
Kpaxmall, YKCyCHYI0 KHCJOTYy; JAeHaTypauus O€IKOB Ipu

HarpeBaHUH,

[[BETHBIE PEAKIMK OCIIKOB; TMPOBOIUTH PEAKIUU HOHHOTO
oOMeHa,

OTIPECTIATH CPEy BOJHBIX PACTBOPOB, KAYSCTBECHHBIE PEAKITH HA

cynbdar-,

KapOOHaT- M XJIOPUJ-AaHUOHBI,  Ha
pemarb

SKCIIEpUMEHTalbHbIe 3a7auu mo teMaM "Mertamisl" u "Hemeramsl")

B

COOTBETCTBMM C NpPaBWIAMU TEXHUKH OE30MACHOCTH MpHU OOpaIleHUuu

c

BElIECTBaMH U J1a00paTOPHBIM 00OPYIOBaHUEM; IPEACTaBIATH

pE3YIBTATHI

XMMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aliCu ypaBHEHUN

COOTBETCTBYIOLIUX

peakimii 1 GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

KaTHOH AMMOHUS,

- yMeTb aHaJIM3UpPOBATh XUMHUYECKYI0 HH(OpPMALHIO, MOIydyaeMyro
u3

pa3HbIX MCTOYHHUKOB (CpeACTB MaccoBoW HMHpopManuu, cetb MHTepHeT
u

JpyTHe);




npodeccronan
BHOU

JACATCIIbHOCTHU

NMO3HABATEJbLHBIMU JIEHCTBUSIMM:
B) padora ¢ undopmaiueii:

- BJIQIETh HaBBIKAMU MOJyYeHHUS HH(OpMAIH
u3
UCTOYHUKOB pPasHbIX THUIIOB,
CaMOCTOSITEIILHO

OCYUIECTBIIATh IOUCK, aHAJIN3, CUCTEMATU3aLHIO
"

MHTEPIPETANNI0 HH(POPMAIMK Pa3THIHBIX
BHJIOB

U GOpM IpeACTaBICHHUS;

- co3/aBaTh TEKCThI B Pa3IMUHBIX (popmaTax

c

Y4e€TOM Ha3HaueHus HHGPOpMaMU MU

LEJIEBOU

ayTUTOpUH,  BBIOHWpas
dopmy

MIPEICTABJICHHS U BU3YIU3AIINH;

- OILICHUBATHb I[OCTOBepHOCTI:,

JICTUTUMHOCTDb

uH(pOpPMAIIUKA, €€ COOTBETCTBHE
nu

MOpaTbHO-3THYECKUM HOpMaM;

OIITUMAJIbHYIO

IIpaBOBbLIM

- BJIaACTb OCHOBHBIMU MCTOJAMH HAYYHOI'O IIO3HAHUS  BCIICCTB

u

XUMHYECKUX  SIBICHUM  (HaOJro/eHue, WU3MEpPEHHUE,
HKCIEPUMEHT,

MOJICTUPOBAHUE);

- YMEThb NPOBOJHUTH PACUYETHl MO XMUMUYECKMM (GOpMysIaM U

YpaBHEHUSIM

XMMHUYECKMX  peakIMidi C  HCHOJIb30BaHUEM  (U3MUECKHX
BEJINYHH,

XapaKTepU3yIOIIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl,

o0BeMa

(HOpMaJIBHLIe yCJ'IOBI/ISI) rasoB, KOJHMYECTBA BCIICCTBA,
HCIIOJIB30BaTh

CUCTEMHBIC XHUMHWUYCCKHUE 3HAHUA I IPHUHATHA peI_HeHI/Iﬁ B

KOHKPCTHBIX

JKU3HCHHBIX CUTyalluiAX, CBA3aHHBIX C BCIICCTBAMHA U UX MPUMCHCHUCM
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- WCTOJIB30BaTh CPEACTBA MH(POPMAITMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pPELICHUU

KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3allMOHHBIX 33/]ad €  COOJIIO/ICHHEM
TpeOoBaHUi 3PrOHOMUKH, TEXHHUKHU

0€30IacHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH()OpMAITMOHHOM 0€30MaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHI

uHpopManuu, nH($OPMalMOHHON
0€30I1aCHOCTH JIMYHOCTH,
OK 04. - TOTOBHOCTD K - YMETb IUIAHUPOBATh M  BBIIOJHATh XUMHYECKUH OKCIEPUMEHT
D¢ dexTrBHO CaMOpAa3BUTHUIO, CAMOCTOATEIBHOCTH U (npeBpallleHusi OpPraHUYECKUX BEUIECTB IPU HArpeBaHUU, IOJIyYEeHHE
B3aUMO/JICHCTB CaMOOIIPEICTICHUIO, JTUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIUU Ha AJIbIETUbI,
0 BaTh U -OBJIaJICHUE HaBBIKAMU Kpaxmall, YKCYCHYIO KHCJOTY; JeHaTypaiusi OelIKOB INpU HarpeBaHHH,
paboTaTh B yueOHO- [[BETHbIE peakiMu OEJIKOB; MPOBOAUTH PpEaKIUH HOHHOTO OOMeHa,
KOJUIEKTUB MCCJIEI0BATEIBCKOM, IPOEKTHOM U COLMAIBLHOU OIIpENENIATE Cpeny BOIHBIX pPacTBOPOB, KAYECTBEHHBIC pEakIUM Ha
eHu JIeITCIIbHOCTH, cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS; pellaTh
KOMaHJ1e Osianenne JKCIIEpUMEHTaIbHbIEe 3a7aun 1o TemaMm "Metamisl" u "Hemetamisl") B
COOTBETCTBHM C TNpaBWJIAMH TEXHUKHM OE30MacHOCTH NpU OOpaIleHuu ¢
YHHUBEPCAJILHBIMH KOMMYHUKATUBHBIMH BEIIECTBAMH W JIA0OpAaTOpPHBIM  OOOpPYJOBaHUEM;  MPEACTABIATH
NeACTBUSIMH: pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3alHcH YpaBHEHUH

0) coBMecTHAasl 1eATeJTbHOCTD:

- TIOHUMAThb M HCIOJIB30BATh MPEUMYIIECTBA
KOMaHTHOW ¥ MHJINBUAYaTBEHON PabOTHI,

- TPUHUMATH LEIU COBMECTHOM AEATEIBHOCTH,
OPraHU30BbIBaTh M KOOPJIWHHUPOBATH JIEHUCTBUS
10 €€ JOCTHKECHHUIO: COCTABJISATh IUIaH JCHCTBUM,
pacmpenensiatb poJiM € YYETOM  MHEHHM
YYaCTHHUKOB 00CyXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH W BBHIMOIHATH pPaboOTy B
YCIIOBHUSIX peanbHOro, BUPTYAJIBHOTO u
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHSI,

- OCYHUIECTBIIATh MO3UTHUBHOE CTPATErHYECKOE

COOTBETCTBYIOIIMX peakuuil ¥ (GOopMyIHpoBaTh BBIBOABI HA OCHOBE ITHX
pe3yabTaToB
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IMMOBCACHHUEC B PA3JIMYHBIX CUTyaAllUAX, IIPOABJIATH

TBOPYECTBO H BOOOpakeHue, OBITE
WHUIMATHBHEIM OBJIajleHHe YHHBEPCAJbHBIMHU
peryJIiITUBHBIMH

JeHCTBUAMMU:

I') NpUHSATHE ce0s1 ¥ APYIUX JIOJeil:
- MPUHUMATh MOTUBBI I apPTYMEHTHI APYTUX
JOJIeN TIPU aHAIIU3€ Pe3yJIbTaTOB JACATEIHHOCTH;
- MPU3HABATh CBOE MPABO U MPABO IPYTHX
JIIOZIEH Ha OIIHMOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C
MO3UIMH JIPYTOro YeJIOBEKa;
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OK 07.
CopeiicTBoBaT
COXPaHEHHIO
OKpPY’KaroIIen
cpenpl,
pecypcocOepek
€HHIO,
MIPUMEHSTh
3HaHUs 00
W3MEHEHHUU
KJIUMara,
MIPUHIUIIBL
OepeKITMBOTO
MIPOU3BOJICTBA
3P PEeKTUBHO
IEUCTBOBATE B
Ype3BbIYAHBD
CUTYaIUSIX

T

Pe

B 00/1acTH 3K0J10rH4eCKOr0 BOCIIUTAHUS S
- c(OPMHUPOBAHHOCTb KOJOTMUYECKON KYJIBTYpH

[IOHUMaHUE BIUSHUS COLUAIBHO-DKOHOMUYECKU
IIPOLIECCOB  HA  COCTOSHHUE  IPUPOAHOMU
COLMATIBHOM  cpelbl, OCO3HaHWE IIOOAIBHOI

XapakTepa dKOJOTHIECKHUX TpodieMm;

- IJJAHUPOBAHWE M OCYIIECTBICHUE NEUCTBUU
OKpY’)KaloIlIe cpefe Ha OCHOBE 3HAHUS IIeNie
YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA;

aKTUBHOE HENPUITHE JCUCTBUM, NPUHOCALLN
BpEJl OKpYXKaIoIIeH cpee;
- yYMEHHE TMPOTHO3MPOBATh HEOJIATONPHUSTHE]

9KOJIOTUYECKUE TOCIEJACTBUSA MPEITPUHUMAEMbI
JICUCTBUH, IPEOTBPALIATh UX;

- pacumpeHue OIIbITA
9KOJIOTHYECKOMN HANpPaBIEHHOCTH;
- OBJIaJICHUE HABBIKAMH Y4COHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLIMAJIBHOM
JICSITCIIHbHOCTH;

JACATCIIBHOCT]

=l

=t

B¢

- copmupoBathb
€CTECTBEHHOHAYYHOH KapTHHBI MHpPA, POJIM XUMHH B TO3HAHUH SIBJICHH]

NIPUPOJIBL,

(YHKIMOHATIBHON TPAaMOTHOCTH, HEOOXOAMMOM ISl pEeLIeHUs] TPAKTUIECKU
3ajja4 U HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO

MpeaACTaBJICHUA: 0 XUMHYECKOMU

B (OPMUPOBAaHMM MBIIUICHUS U KYJIbTYPbI

MIPUPOIHON CpeLIE;

- YMeTh COOJII0/IaTh MpaBUia HKOJIOTUYECKHU 1I€JIeCO00pa3HOro MOBEACHUS [B
6BITy u TPYI[OBOP'I ACATCIIBHOCTHU B LCIIAX COXPAaHCHHA CBOCTO 300POBBA U
OKpY>Kalolllel MPUPOJHON Cpeibl; YUYUTHIBATH OMACHOCTh BO3JICHCTBHS Ha
JKUBBIC OpTraHU3MBbI OMNPCACICHHBLIX BCIICCTB, MOHHWMAA CMBICII IOKa3aTCJId

MpeeIbHON TOMyCTUMON KOHIICHTPALIMKI

COCTAaBJISIOIIEH
7
JIMYHOCTH, ¢¢
K
158
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2. OFbEM OBIIIEOBPA30OBATEJILHOM JUCHMUILIMHBI M BUJbI YYEBHOM

PABOTbBI

Bun yueOHoii padoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMsbl 00111€00pa30BaTeIbHOM

72
AUCHMILTHHBI
BT. U..
OcHoBHOe coaep:kaHne 7
BT. 4.
TEOpPETUYECKOe 00yUeHHe 50
n1a0opaToOpHbIE/IPAKTUYECKUE 3aHATHS 32
IIpogeccnonanbHO OPHEHTHPOBAHHOE CO/lep:KaHue (CoaepKaHue 6
NMPUKJIATHOTO MOILYJIs1)
BT. 4..
TEOpeTHYecKoe 00yueHHe 2
n1a0opaTopHbIe/IPAKTUYECKUE 3aHATHS 4
NuauBuayaabHblid NPOEKT (0a/nem)™*
IIpome:xxyToyHast arTecTanus (IK3aMeH) 2
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3. COJEP)KAHUE U TEMATHUYECKOE INTAHUPOBAHUE OBIIEOBPA3OBATEJBbHON JUCITATLIAHBI XUMMUS

Conep:xanue yueOHOro MaTtepuaJia (OCHOBHOE M TPO(eCCHOHAIBLHO- Hanpasienust
HaumenoBanu dopmupyem
¢ pa3ei1oB u OPUEHTHPOBAHHOE), JIﬁﬁOpaTOpr,Ie U MPaKTH4YecKHe 3aHATHSA, O6bemM yacoB e BOCIIMTATe/IbHO
NPUKJIATHON MOAYJIb i
TeM KOMIIETeHIH paBoThi
"
1 2 3 4
OcHOBHOe coaepkaHne 72 OK 01 JIHH, OctH,
Pazgean 1. OcHOBBI CTPpOEHUS BellleCTBa 4
Tema 1.1. OcHOBHOE coep:kaHue 2
Ctpoenue Teopernueckoe o0yuenue 2
4TOMOB CoBpemeHHass MoAenb CTpoeHHA aroMa. CHMBOJIMYECKHH S3BIK XUMHH.
XHMHYICCKHX XHUMHUYECKUI 3JIEMEHT. DJIeKTpOHHAs KOH(UTypauus aToma.
SJIEMCHTOB H Knaccudukanus XUMAYECKUX IIEMEHTOB (S-, p-, d-27eMeHThl). BaneHTHbIe )
1pupoaa 3JIEKTPOHBI. BajaeHTHOCTB. DJIeKTpOHHAA pUpoJIa
XUMHYECKOH XUMHYECKON CBSI3U.
CBSA3H DNEeKTPOOTPUIIATENILHOCTh. BHUIBI XUMHUYECKOW CBs3M  (KOBAJICHTHAS,
WMOHHAs, METAJUTMYECKasi, BOAOPOJIHAs) U CIOCOOBI €e 00pa3oBaHus
IIpakTHYeckue 3aHATHUS -
Tema 1.2. OcHOBHOe coepkanmne 2 OK 01 JIHH, DctH,
[Tepuoanuecku IIpakTnyeckue 3aHATHS 2 OK 02 ITatH
i 3aKOH W [lepuonuueckas cucrema xumudeckux snementoB .M. Menzaeneena.
tabmuua  JLU. | dusmueckuit cmbica [lepuoamdeckoro 3akora JI. M. Menzaeneesa.
Menneneesa 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUYECKOTO 3ieMeHTa B [leproinueckoil cucreme.
MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuoanueckoro 3akona J1.1. )
Mengpeneesa. [Ipornossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
3JIEMEHTOB.
Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN Ha
XapaKTepu3aluio XUMHUECKUX dJIeMeHTOB «MeTtamnyeckue /
HEMETaUIMYECKHE CBOMCTBA, JIEKTPOOTPULIATEIEHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B
MIEPUOANYECKON CUCTEME XUMHUYECKUX deMeHTOB .M. Menneneesa»
Paszpgen 2. XumMuyeckue peakuuu 10
Tema 2.1. Tumsl | OcHOBHOe cofiepsKaHme 4 OK 01 JIHH, DctH,
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XUMHYECK
nux
peakiui

TeopeTn'{eCKoe oﬁyqeﬂne

Knaccudukanus 1 THIIBI XUMUYECKUX PEAKIMN C y4acTHEM
HEOpraHn4yeckux BemecTB. CocTaBiIeHNE YPABHEHUM PEAKIIMN COETMHEHMS,
pasioKeHUs, 3aMeIIeHus, 0OMEHa, B T.4. peaKI1il TOpeHus, OKUCICHUS-
BOCCTAHOBJICHUS. Y PABHEHUS OKHUCIEHUSA-BOCCTaHOBIEHU. CTENEeHb
okucieHus. OKUCIUTENs U BOCCTaHOBUTENDL. COCTAaBIEHUE U ypaBHUBAHUE
OKHCJIUTENBHO- BOCCTAHOBUTEIBHBIX PEAKIIUA METOJOM JIEKTPOHHOTO
Oananca.

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUHN B IIPUPO/IE,
IIPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

HpaKTn'{ecRne 3aHATHA

Tema 2.2.
DIEKTPOTUTHYIEC
Ka A
JIHUCCOIHAIsg U
HOHHBIM 0OMEH

OcHOBHOe coepxxkanmne

Teopernueckoe o0yuenue

Teopus snmekTponuTHUecKOoW — aucconuanuu. MoHBL.  DIEKTPONUTHI,
HEDNIEKTPONUThl. Peaknuu uoHHOro oOMeHa. CocTaBieHHE pPEaKIIHid
MOHHOTO OOMEHa ITyTEM COCTaBJICHUS WX TOJIHBIX U COKPAIEHHBIX HOHHBIX
ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peakUMH. 3aJaHusi Ha COCTABIICHHE
HMOHHBIX
peaKimit

JlabopaTropHble 3aHATHA

JlaboparopHas paboTa “TUIBl XUMHUECKHUX PEaKIuii”.

HccnenoBanne TUMOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U
00pa3yIOIIMXCsl BEIIECTB) U MPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue
peakiuii MOHHOrO OOMEHa, OIpeleNeHue Cpeasl BOJHBIX PacTBOPOB.
3aaHus Ha COCTaBJIEHNE

WOHHBIX pEaKIUH

KonTtpoubHnasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKUC PCAKIINU

OK 01
OK 04

JIHH, DctH,

Pa3gea 3.

CTpoeHne M CBOMCTBA HCOPraHu4veCKMuX BEIICCTB

16

Tema 3.1.
Krnaccudukanms,

OcHOBHOE COACPKAHHUC

=)}

TeopeTuquKoe oﬁyqe}me

OK 01

ITozH
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HOMEHKJIaTypa U
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

[Ipenmer Heopranmueckoit xumun. Kiaccudukanus HeopraHHIECKuX
BewecTB. [IpocThie u cinoxHble BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEIECTB (OKCUIBI, TUAPOKCHUIBI, KUCIOTHI, CONN). B3anmocBs3b
HEOPTraHWYECKUX BELECTB. ArperaTHble COCTOSHUS BEILIECTBA.
Kpucrannnaeckue n amop@Hsbie BemecTBa. TUITBI KPUCTATUTMUECKUX
pEeIIeTOK (aTOMHasl, MOJIEKYJIsipHAsl, MOHHAS, METAJITN4ecKasi). 3aBUCIMOCTh
(bU3HYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKH.
3aBHCUMOCTh XUMHUUECKON aKTHBHOCTH BEIIECTB OT BUJIa XUMHUYIECKOM
CBSI3U W THIA KPUCTAIUTMYECKON pemieTku. [Ipuanabl MHOTOOOpasust
BEIIIECTB

IIpakTyeckune 3aHATUS

Homenknarypa HeopraHMuecKux BEIIECTB: Ha3BaHUE BEILECTBA UCXOMS U3
UX XUMHUYECKON (POpMYJIbl UJIU COCTaBICHUE XUMHUECKON (OpMYJIIbI UCXOIS
U3 Ha3BaHMA BeulecTBa 1o MexxayHapoaHoi (MIOITAK) nnu TpuBuansHoi
HOMEHKJIaType.

Pemenne npakTtuyeckux 3aJaHUid MO KiaccUUKalMM, HOMEHKJIAType H
XUMHUYECKMM (OpMyJIaM HEOPraHMYECKHX BEUIECTB pa3IMYHBIX KJIaCCOB
(yrapHblii ra3, yriekuciblii ra3, aMMHUak, ramieHasi W3BeCTb, HeralleHas
U3BECTh, MUThEBAsl COJa M JPYTHX): Ha3bIBaTh M COCTABIATH (HOPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAIEKHOCTD K KIJIACcCy.

HcTrounukn xuMnieckoil nHdopMaiuu (CpeacTB MacCcoBOM MH(pOpMaIuy,
cetb UHTepHeT u npyrue). [lonck nudopmaryy no Ha3BaHUsIM,
UIeHTH(UKATOpaM, CTPYKTYPHBIM (opMysiaM

OK 02

Tema 3.2.
dusuko-
XUMHUYCCKHUC
CBOMCTBA
HCOpFaHI/I‘—IGCKI/IX
BEIIIECTB

OcHOBHOe coJep:KaHne

(=)}

TeopeaneCKoe oﬁyqe}me

Mertamel. OOmue ¢Qusnyeckne M XHMHYECKHE CBOMCTBa METaJUIOB.
CrniocoOpl mosydyeHus. 3Hau€HUE METAJUIOB M HEMETAJIOB B NPUPOJE U
KU3HEACITEIbPHOCTH 4eJoBeKa W opraHu3MoB. Koppo3us MeTaios:
BUJIBI

KOPPO3HH, CIIOCOOBI 3aIUThl METAIIOB OT KOPPO3UHU

Hewmeranner. Obumme ¢usndeckne W XUMHUYECKHE CBOMCTBA HEMETAJIOB.
Tunuunsie cBoiictBa HemeTtawioB [V— VII rpymn. Krnaccuduxarmus wu
HOMEHKJIaTypa COCTMHEHUI HEMETAJUIOB. Kpyrosopotsl
OUOTEHHBIX

3JIEMEHTOB B IPUPOJIE

OK 01
OK 02

ITo3H, BH
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| TMpakTuueckue 3ansiTHs
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CocraBiieHne ypaBHEHUH XMMHUYECKHX PEaKUUil C y4acTHEM MpPOCTBIX U
CJIIOKHBIX HEOPraHMYECKHMX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHUIOB
METaJIJIOB, HEMETAUIOB M aM(OTEpHBIX 3JEMEHTOB; HEOPTaHWYECKUX
KUCJIOT, OCHOBAHUH M aM(pOTEPHBIX THAPOKCUIIOB; HEOPTaHUUECKUX COJIEH,

XapaKTepU3yIOLINX UX CBOMCTBA. 2
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETHUECKUX 3aJaHUil  Ha
CBOICTBa, COCTaB, MOJTy4YeHue u Oe3omacHoe HCIIONIb30BaHUE
BAKHEUILINX
Tema 3.3. OcHoOBHOe coepkanmne 4 OK 01 ITozH
Wnentudukan JlaGopaTopHble 3aHATHS 2 OK 02
i JlaboparopHas pabota «aeHTrdUKAIHS HEOPTAHUIECKHIX BEIICCTBY. OK 04
HCOPraHUtCCK Pelenye sKCepuMEHTANIbHBIX 33/1a4 110 XMMHYECKUM CBOICTBAM METaJIOB
HX BCIICCTE Y HEMETAILIOB, 10 PACIO3HABAHUIO U IOJIY4YEHHIO COEIMHEHUH METaIIoB
Y HEMETAJUIOB. 2
Nnentudukanus HEOPraHMYECKUX BEIIECTB C MCIOIH30BAHHUEM HX
(buzuko-
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIHIA.
KouTtpoJsbHas N
pagoTa 2 CBoiicTBa HEOPraHUYECKUX BELIECTB 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKHUX BellecTB 20
Tema 4.1. OcHoOBHoOE cofepKaHne 8 OK 01 ITo3H, DH
Knaccupuxanys, | Teoperuueckoe odyqyenue 6
CTPOCHHUE U [losiBneHue u pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer
HOMCHKJIATY OpraHN4eCcKON XMMHUHU. MeCTO U 3HaUYE€HNE OPraHNYECKOM XUMUU B CUCTEME
pa €CTECTBEHHBIX HayK.
OpraHUuYecK XVMMHYECKOE CTPOEHHE KakK IOPSIOK COECIMHEHUS aTOMOB B
COTJIaCHO MX BajJeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU
CTPOEHUS OpraHnyeckux coenquneHu A.M. bytieposa. Yriaepoansiii 6

OpPraHMYECKON MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILECTB OT
CTpOEeHMsI MOJEKyJl. M3omepus u u30Mepsl.

[onsatue o ¢pynxmoHansHOU rpynne. Paaukan. [Tpuniumst
OpPraHMYECKUX COCOUHEHMM. MexIyHaponHas HOMEHKIATypa U
HOMEHKJIATyphl OpraHuyeckux coenuHeHuid. Ilonstue o6
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COCIMHEHMSAX, OMOJOrMYECKM aKTHBHBIX BellecTBaX (YIJIEBOAAX,
KUPAX,

Oenkax W Jp.), BBICOKOMOJEKYJSPHBIX COEIUHEHUSX (MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO)

IMpakTnyeckune 3aHATHS

Homenknatypa  OpraHM4ecKHX  COEAMHEHHMH  OTIENbHBIX  KJIacCOB
(HacChIICHHBIC, HEHACBIIIICHHBIC M apOMATHYECKHUE YTIIEBOIOPOIBI, CITUPTHI,
(eHOoIbI, aNbJeTHbl, KETOHBI, KapOOHOBBIE KUCIOTH U Ap.) CocTaBieHue
MOJTHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJT OpraHWYECKHX BEIIECTB
OTJENBHBIX KJIACCOB, HCHOJB3ys MX Ha3BaHHUS MO CHUCTEMaTHMYECKOW H
TPUBHAIBHOW HOMEHKIAType (ITWJICH, AalleTWICH, TJHIEpPHH, (EHOM,
dopmanbaerus, yKCycHas KHCIIOTa, TJHUIMH). PacueTsl mpocTeniien
bopMyIbI

OpraHMYECKOI MOJIEKYJIbI, UCXOJsl U3 DJIEMEHTHOTro cocTana (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COEIMHEHUN

OcHoBHOE conepkaHne

12

TeopeTuquKoe oﬁyqe}me

DU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKHX COCOUHEHUH
OTJICIBHBIX KIACCOB (OCOOEHHOCTH

KJIACCHU(PUKAIIMU ¥ HOMEHKJIATypbl BHYTPH KJIacca,

TOMOJIOTUYECKHH sl U oOmas hopmyiia; n3oMepus; GU3nIecKue CBOMCTBA;

XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUYCHHS]):

— MpeJesbHbIe YITIeBOJOPO/b! (aJKaHbl M LUKJIOANKaHbI). | 'opeHre meraHa
KaK OJMH W3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBILUIEHHOCTH U OBITY.
CBoiicTBa MNPHUPOIHBIX YIJIEBOAOPOAOB, HAXOXKICHHWE B TNPUPOAE H
IPUMEHEHHUE AJIKAHOB;

— HemnpejesbHbIe (ankeHsl, QJIKMHBI U aJIKaJIEeHBbI) U

apomMaTu4ecKue

YTIEBOIOPOBI. I'openne aneTuIeHa Kak HCTOYHUK
BBICOKOTEMIEPATYPHOT'O IJIAMEHU JIJIs1 CBAPKHU U PE3KH METAJIJIOB

— KHCIIOPOJICO/ICPIKAIINE COeAUHEHUsT (CUPTHl U (PeHONbI, KapOOHOBBIC
KUCJIOTHI ¥ 3(UPBI, abJIETUBI M KETOHBI, JXUPHI, yriieBoabl). [IpakTudeckoe
NPUMEHEHUE  OTHICHTIUKONA, TinnepuHa, ¢enona. Ilpumenenue
dopmanpaernna, —aneTampAeTHIa, YKCYCHOH KHCIOTBL. MbUia  Kak
(017

OK 01
OK 02
OK 04

ITozH
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BBICIINX Kap6OHOBI>IX KHUCI0T. Moroue CBOMCTBa MbIJIA

— a30TcolepXkalie COeAMHEHUs (aMUHBI M aMHHOKHCIOTBHI,
oenkn).
BoicokoMoOneKysipHbIE  COEMHEHMS (CHHTETUYECKHE U
OMOJIOTUYECKH- aKTHBHBIE). MoHoMeD,
nojuMep, CTpykTypHoe 3BeHo. [lommmepusanus
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9THUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0 UCIIOJIb30BAHUAA.
I'eneTnaeckas CBSI3b MCX Y KJIacCaMM OpraHNMYCCKUX Coe)IPIHeHI/Iﬁ

IlpakTryeckue 3aHATUS

CocraBiieHHe CXEeM peakIuii (B TOM YHCIE IO TPEII0KCHHBIM

LeTmoYKam

MpEeBpalleHHIi), XapaKTepU3YIOIUX XHMHYECKHE CBOMCTBA

OpraHUYECKUX

COCTMHEHUM OTIENBHBIX KIACCOB, CIOCOOBI WX TIOMYYCHHS H

Ha3BaHHUE

OpPraHWYeCKUX COCIUHEHUA TI0 TPUBHAIBHOM WM
MEKTyHapOIHON

CHCTEMAaTUYECKON HOMEHKJIATYpE.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUI HA

CBOICTBa

OPTraHMYEeCKUX COSTMHCHUHN OT/ICIIHbHBIX KJIACCOB

JlaGopaTopnas pa6ora

Jlaboparopnas pabora “IIpeBpamieHHsi OpPraHUYECKHMX  BEIIECTB
npu

HarpeBaHuu'.

[Tonmyuyenne STHIIEHA W U3y4YEHHE €Tr0 CBOWMCTB. MOJEIMpPOBaHUE MOJIEKYI

u

XMMHUYECKHUX NPEeBpaIIeHUH Ha IpUMepe 3TaHa, STUIICHA, alleTUIeHa U Jp.

Tema 4.3.
Wnentudukarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHHE U
MPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHH
OU JIeSITEIbHOCTH
yeoBeKa

OcHOBHOe coepkaHne

Teopernueckoe o0yueHnue

Buooprannueckue coenuHeHus. [IpumeHeHue W OWOJOTHYECKAas POIh

yraeBonoB. OKHCIEHHME yITIEBOJOB — MCTOYHHUK DSHEPIUM  KUBBIX
opranu3moB. O6nacTu npUMeHeHus: aMuHOKHUCIOT. [IpeBpaienust 0eaxoB
MUIIH B OpraHu3Me. buonoruueckue ¢byHKIMN O€eJKOB.
buonoruueckue

GyHKIMU KUPOB. PoJb OpraHMYecKONW XUMHHM B PEIICHUU MpolsieM
[UILEBOM 0E30IMaCHOCTH

Ponp opraHm4eckoil XMMUH B PEIICHHH MPOOJIEM HHEPTreTHUECKOM
0€30I1aCHOCTH, B PA3BUTUM MEIULMHBI, CO3JaHMM HOBBIX MaTepHaJoB,
HOBBIX MUICTOUHHUKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKU SHEPTUN).

JlabopaTopHble 3aHATHSA
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JlaGopatopHas  pabota: “Unentudukanms
COeqUHEHUN
OTIEIbHBIX KJIACCOB™’

OpraHn4eCKux

KonrtpouabHnasn
padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB
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Kunernueckue un TEPMOAUHAMHYECCKHE 3aKOHOMEPHOCTH

Pasnea S.
NPOTEKAHUS
CkopocTb OcHOBHOe coepkaHne OK 01 [TosH
XMUMHUYECKUX OK 02
peakuui. TeopeTnueckoe odyueHnue
Xumueckoe CKOpOCTh peakiuy, ee 3aBHCUMOCTh OT Pa3IH4YHBIX (DAaKTOPOB: MPHPOIBI
PaBHOBECHC pearupyoomux  BEIIeCTB, KOHUEHTPAllMd  PEarupyrolux  BELIECTB,
TeMIIepaTyphl U IUIOMIAN PeaKIMOHHON oBepXHOCTHU. TernoBbie 3G HeKTh
XUMHUYECKUX peakIUi. DK30- U S3HIOTEPMUUECKHUE, PEaKIUH.
OOpatuMocTh peakuuil. XUMHUECKOEe PAaBHOBECHE M €r0 CMELICHHE IO
NeiicTBHEM  pa3inuyHbIX  (AKTOpoB  (KOHLIEHTpAlMsl peareéHTOB WM
OPOAYKTOB  pEakUuH,  JaBl€HUE,  TeMmIeparypa) s CO3JaHMA
ONTUMAJIBHBIX YCIIOBHH
IIpakTyeckune 3aHATHS OK 01 JHH, DctH,
Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUNA Ha aHaiu3 (HakTopoB, OK 02 [TarH
BIMSIONIMX Ha HM3MEHEHHE CKOPOCTHM XHMHUYECKOM peakuuu, B T.4. C
HO3ULIUI HKOJIOTHUECKHU 1€JIeCO00pa3HOro MOBENEHHUsI B OBITY U TPYAOBOM
NEeSTEIbHOCTU B II€JIIX COXPAHEHHUS CBOEro 3JI0pOBbS U OKpYXKarouleu
IIPUPOJHOU CpEeBbI.
Pemienne mpakTHKO-OpUEHTUPOBAHHBIX 33/IaHUI HA MPUMEHEHHUE ITPHHIIUTIA
Jle-lllaTenbe Ui HaXOXKACHUS HAIMpPABICHHUS CMEIICHHS pPaBHOBECHS
XUMHYECKON  peakuud M aHaiau3  (akTopoB,  BIUAIOIIUX  Ha
CMEILEHHUE
Pazneua 6. PacTBOpHBI
Tema OcHOBHOe coepkaHne OK 01 JAHH, DctH,
6.1. TeopeTnueckoe o0yueHnue OK 02
[TonsTn =
co PactBopenue kak (¢usnko-xumuueckuii mpouecc. PactBopsl. CrocoObl OK 07
pACTBOD IPUTOTOBJIEHUS ~ PacTBOPOB. PactBopumocts. ~ MaccoBast ~ jons
ax pacTBOpeHHOro BemecTBa. CMbICT IOKa3aTelsd MPEAEIbHO JIOIyCTUMOU

KOHIIEHTPAIlMK W €ro HCIOJIb30BaHHE B  OIEHKE 9JKOJIOTMYECKOMN
0€30I1aCHOCTH.

[paBwia 9KOJIOTHYECKH 1EIECO00PA3HOTO TIOBEICHHS B OBITY U TPYAOBOM
OCATCIIBHOCTU B aeisx COXpaHCHI/ISI CBOCIO 3I[OpOBB$[ nu
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OIMPCACIICHHBIX BEIICCTB.

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX PAaCYCTHBIX 3aJaHuM Ha
pacTBOPBI, UCITOJIL3YyCMBIC B OBITOBOM U HpOHBBOI[CTBeHHOf/'I ACATCIIBHOCTHU
YCJIOBCKa

Tema 6.2. OCHOBHOE COIep/KaHNe 2 OK 01 ITo3H
HccfeHOBaHHe JlaGopaTopHbie 3aHITHS 2 OK 02
CBOUCTB Jla6oparopHas pabota «I[IpUroTOBIIEHHE PACTBOPOBY. OK 04
pacTBOpoB [IpuroroBnenue pacTBOpPOB 3afaHHOM (MaccoBOi, %) KOHIEHTparuu (c
MPAaKTHKO-OPUCHTUPOBAHHBIMU BOMPOCAMH) M OTIPEIEIICHHE CPEIbl BOAHBIX 2
PacTBOPOB.
PenieHune 3a/1a4 Ha IPUTOTOBJIEHKUE PACTBOPOB
ITpodeccHOHATHLHO-OPHEHTHPOBAHHOE COlePIKAHME (COMePKAHNE MPUKIATHOTO MOTYJIs)
Paszjen 7. Xumusi B GbITY M POU3BOJACTBEHHON AeATEILHOCTH YeJI0BEKA 6 OK 01 JAHH, SctH,
Xumus B ObITY U | OcHOBHOE coOlepsKaHHe 6 OK 02 [TatH
TMPOUSBOACTBCHH | Teopernmueckoe 00ydenue 2 OK 04
OM ACATCABHOCTH | Hopeifime JOCTHXKEHUS XUMMUYECKOH HAYKM M XMMUYECKON TEXHOIOTHUH. OK 07
HCIOBCKA Ponp xumun B 006€cTieueHUN KOJIOTHIECKOM, IHEPTeTUICCKON U MHUIIEBOU
0€30MaCHOCTH, Ppa3BUTHU MEJAWIWHBL [IpaBuia MOMCKA U aHaimu3a 2
XUMUYECKOW WH(POPMAIMM W3 DA3IMYHBIX WMCTOYHUKOB (HaydHas W
y4eOHo-
HaydJHas JINTEpaTypa, CpecTBa MaccoBol nH(opManuu, ceth MHTepHeT)
IIpakTHYecKHe 3aHATHS
ITouck ¥ aHamM3 KEHCOB O NPUMEHEHWHM XHMHYECKUX BEIIECTB M
TEXHOJIOTHH C yd4eToM Oyayieil mpodecCHOHATBHON AEATENBHOCTH IO
TEMaM: BaXKHEWINHE CTPOMTEIbHBIE MATEPHAbl, KOHCTPYKIMOHHBIE
MaTepuasbl, KPacKH, CTEKJIO, KEpaMHKa, MaTepuabl IJs SJICKTPOHUKH, )
HaHOMATEpUaJIbl,  TEKCTUIBHBIC  BOJIOKHA,  HMCTOYHHUKH  DHEPIUH,
OpraHHYeCKHe W MHHEpalbHble YIOOPEHUsI, JIEKAPCTBEHHBIC BEIIECTBA,
OBITOBAsI XUMUSI.
3amuTa: [IpencraBieHue pe3yabTaToB peELIEHUS KeilcoB B (opmMe MUHU-
JIOKJIaJla C Mpe3eHTaluen
TIpoMe:KyTOYHASI ATTECTAIMS 10 JHCHUIINHE (324eT) 2
Bcero 72
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4. YCJIOBHUS PEAJIN3ALIMU TPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHON
JTUCOUIIJINHBI

4.1. TpeOoBaHuUA K MHMHHMAJIBHOMY MAaTEPHAIbHO-TEXHHYECKOMY
ol0ecrne4eHn 10

Jlnst peanuzandyd TpOrpaMMbl JUCHUIUIMHBL JOJKHBI OBITH TMPEAYCMOTPEHBI
CJIEIyIONIUE CIEIUATbHbIC MOMEIICHUS: y4eOHbI KaOMHET XUMHUU W/WIN y4yeOHOU
XUMHUYECKOM J1abopaTOpUH.

O6opynoBaHue yuyeOHOro KaOuHeTa (HArJSIHbIE TMOCOOMsI): HAOOPHI
IAPOCTEPKHEBBIX  MOJEJIEH MOJEKYJ, MOJENN KPUCTAIUIMYECKUX PEIIETOK,
KOJUICKITUH TIPOCTHIX M CIIOKHBIX BEIIECTB W/WIIM KOJUICKIINH TTOJIMMEPOB; KOJUICKITHS
TOPHBIX MMOPOJ U MUHEPAJIOB, Tabnuia MeHnzaeneeBa, yueOHble (GUIbMBI, TU(DPOBBIE
oOpa3oBaTeIbHbIE PECYPCHI.

Texunueckne cpeacrsa oOy4YeHHsi: KOMIIBIOTEp C  yCTpOMCTBaMHU
BOCIIPOU3BEJCHUS  3ByKa, MPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-Mpe3eHTeP JJIsl IPE3CHTAIIH.

OobGopynoBanue jgadopaTopud M pado4Yux MeCT JJaA0OPATOPUM: MEH3YPKH,
MUTIETKU-KAMEeJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, TPEIMETHBIE U TTOKPOBHbBIC
CTeKJa, IUJIAHIIEThl IS  KamelbHbIX  peakiuuit, (uibTpoBalibHas Oymara,
MPOMBIBATIKHA, CTEKJISIHHBIE TMPOOWPKH, PE3UHOBBIE NPOOKH, (oHapuku, HAOOP
PEaKTHUBOB, CTEKJSIHHBIC MAJIOYKH, IITATHBBI JJisi MPOOUPOK; MEPHBIE IUIMHJAPHI,
BOPOHKHU CTEKJISIHHbIC, BOPOHKH AeNUTeNbHbIe uanHApuieckue (50-100 M), cTynku
c mecTukoM, ¢apdhopoBbIE YAIIKH, MHHIETH, (QUIBTPHl OyMakKHBIC, BaTa, Mapii,
YacOBbIE CTEKJa, DJIEKTPOIUIUTKH, JA0OpAaTOpPHBIE IITATUBBI, CIHUPTOBBIE TOPEIIKH,
CIIMYKH, MPUOOp ISl TOJIydeHHUs ra3oB (WM MpoOHpKa C ra300TBOJIHOM TPYyOKoOil),
Jep KaTenu IJisg MPOOUPOK, CKISHKH JJII XpaHEHUsI PEaKTUBOB, Pa3IaTOYHbIE JIOTKHU;
xumuyeckue ctakansl (50, 100 u 200 mut); mmareny; MUHIETHI; TUT€IbHBIC IIUIIIBL;
CEeKyHAOMeEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) U MepHbIe KOJIOBI (25,
50, 100 u 200 ™), BoasHass OaHs (WJIM TEPMOCTAT), CTEKJISHHBIC IMAJIOUYKH,
KOHMYeCcKre KoJiObl jiisg tutpoBadus (50 u 100 mur); MHAMKATOPHBIE TOJOCKH IS
onpenenenus pH u ctanaapTHas MHAUKATOPHAS IIKAJIa; YHUBEPCAIbHBIM HHAUKATOP;
nunetku Ha 1, 10, 50 mn (wm go3aropst Ha 1, 5 u 10 mut), GrOpeTKH 711 TUTPOBAHUS,
meuimHckue mmpuiibl Ha 100150 Mo, mabopaTtopHbie W/WIM aHATUTUYECKUE BECHI,
pH-meTpsl, cymunbHbIN mKad, u ap. 1abopaTopHOEe 000pYAOBaHHE.

4.2. MupopMmanuoHHOe o0ecnedyeHre peaaTu3aluy MporpaMmMbl

Jlist oOyyarormxcs
[Ma6puensn O.C. Xumus 11t npodeccuid U CrenuaibHOCTEH TEXHUYECKOTO
npoduiis: y4eOHUK I CTYA. yupexaeHuil cpen. npod. oopazosanus/ O.C.
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[Mabpuensn, N.I'. OctpoymoB. — 7-e u3a., crep. — M.: M3narenbckuit LeHTp
«Axanemusy, 2018.

2. XuMus: IpakTUKyM: yueO. mocooue i CTy/l. yUpexkaeHU cpel. mpod.
oopazoBanus/ (O.C. I'abpuensin, U.I'. Octpoymos, C.A. Cnagkos, H.M. Jlopodeena);
nop pen.O.C. I'abpuensina. — 6-e uz., crep. — M,: Uznarenbckuii HeHTp
«Axanemus», 2017.

g mpenogaBarens:

Kypun A.A. JlJabopaTopHbI€ ONBITHL U IPAKTUYECKHE pAOOTHI IO XUMHUU/ yU€O.
[Tocobue 8-11 kin.-M.: Dx3amen

Xumust. 10 knacc: moypounsie miansl mo yueonuky O.C. ['abpuensina u ap./
aBT. - cocT. B.I'. JlenucoBa. — Bosirorpan: Yuurens

DK3aMEHalMOHHBIE BONPOCHI U OTBETHI. XUMHUS 9 1 11 BBITyCKHBIE KIIACCHI:
Yuae6noe nmocobue. — M. ACT- IIPECC ILLIKOJIA

HNHTepHeT pecypcsl

http://www.auk-olymp.ru

http://courses.urc.ac.ru

http://www.ikt.ru

http://prepodavatel.narod

http://www.akvt.ru

http: www.2.uniyar.ac.ru

http://yuspet.narod.ru

http://philist.narod.ru
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5. KOHTPOJIb U OLIEHKA PE3YJ/IbTATOB
OCBOEHMUS OBIIIEOBPA3OBATEJIBHON

JUCLUITJIMHBI

KOHTpOJIB " OIICHKA PC3YyJIbTATOB O6quHHH OCYHICCTBILCTCA IIPCIIOAABATCIICM

B IIpolleCC€ TMPOBEJACHUS TMPAKTUYECKUX 3aHITHH U J1abOpaTOpHBIX PpadoT,

TCCTUPOBAHMA, a4 TAKKC BBIIIOJITHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHAWBUYAJIbHBIX SaﬂaHHﬁ,

MIPOEKTOB, HCClieoBaHUN. Pe3ynbTaTel 00ydeHHs ONMpEeNsioT, YTO 00ydaronuecs

JTOJKHBI
JUCITUTUTAHEI.
Jist hopMupoBaHUs, KOHTPOJISE U OLEHKH Pe3yJbTaTOB OCBOCHHS YyueOHOM

3HATh,

INIOHMMAaTb MW JACMOHCTPUPOBATH II0 3aBCPHICHHUN H3YUCHUSA

AUCHUIUIMHBI HUCITIOJIB3YCTCA CHCTCMaA OLICHOYHBIX MCpOHpHHTHﬁ, MMpCaACTaBJIAOIIAA

co00# KOMIUIEKC y4eOHBIX MEPOIPUSITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydYeHUS
u chopmynupoBaHHbelx ¢ yderoM DPI'OC COO (mpeaMeTHble pe3yJbTaThl II0

nucturirae) u @I'OC CIIO.
T
Ne OK/ Moayas/Pa3nen/ Pe3yabTar 00yuenust Hibt
K Tema OI[EeHOYHBIX
MeponpUsITHH

OcHoBHOE conepkaHne

Pa3pmen 1.
OcHoOBBI

CTpOoeHust
BellleCcTBA

DopMyJIMPOBATH
0a30BbIe MOHATHS U
3aKOHBI XHMHUH

1.1

OK 01

CtpoeHue aTOMOB
XUMHUYCCKUX
2JIEMEHTOB

Y TIpUpoJia
XAMHUYECKOM
CBSI3U

CocCTaBiIsITh XUMUYECKUE
(hopMyJIBI COCIMHEHMIA B

COOTBCTCTBHUU CO

CTCIICHBIO OKHCJICHHUA
XHUMHUYCCKUX 3JICMCHTOB,

HCXO0/ U3 BaJICHTHOCTHU
u
NIEKTPOOTPHULIATEIHHOCT
u
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1. Tect «CtpoeHue aToMOB
XUMHWYCCKUX DJIEMCHTOB U

IIPUPOJA XUMUUECKOU CBSI3U».

2. 3a1a4u Ha COCTABJICHUE
XUMHUYECKHUX (HOpMYIT
JIBYXaTOMHBIX COCTUHEHUMN

(oxcumoB, CyIb()HUIOB, THAPUIOB

U T.IL).

3. 3ajaHus HA MCIOJIL30BAHUE
XAMUYECKOH CUMBOJIMKY U
Ha3BaHUM COCAUHEHUM I10
HOMEHKJIAType
MEXTyHAPOIHOTO

COI03a TEOPETUYECKON U
MPUKIIATHOW XUMUU U
TPUBUATILHBIX Ha3BaHUU IS
COCTaBJICHUS XUMHUYCCKHX




(bopMyI1 IBYXaTOMHBIX
COCTMHEHHH (OKCHIOB,
CyJb(hUI0B, TUAPUIOB U T.I.) U
JPYTUX HEOPraHN4eCKUX

COECIUHEHUN OTAEIBEHBIX
KJIACCOB

1.2 | OKOl [Tepronuueckuii 3akoH | XapakTepu30BaTh 1. Tect «MeTtamnuieckue /
"
Tunsl
Ne OK/ Mopnyas/Paznen/ PesyabraTr 00y4yenus
HOYHBIX
K Tema oneHo
MeponpuUsiTUi
OK 02 tabmuna J[. 1. XUMHUYECKHE DJIEMEHTHI B | HEMETAJUINUECKUE
MenpeneeBa COOTBETCTBHUH C UX CBONCTBA,

HOJI0KEHUEM B
NIEPUOIUYECKON CUCTEME
XMMHUYECKUX IJIEMEHTOB
.N. MenneneeBa

ANEKTPOOTPULIATENIBHOCTh
U CPOJCTBO K JIEKTPOHY
XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHUEM B [TEPUOIUYECKON
CUCTEME XUMHUUECKHUX
anemenToB JI.1. Menneneeay.
2. IlpakTdeckue 3a/laHnust Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOECHHUEM ATOMOB
XUMHUYECKUX 3JIEMEHTOB U
NePUOANYECKUM U3MEHEHHEM
CBOMCTB XUMUYECKHUX
AJIEMEHTOB M UX COECIMHEHHUN

B COOTBETCTBUU C
nosioxkenueM Ilepuonnueckon
CUCTEME.

3. IlpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
XapaKTEepHU3aLUI0 XUMUYECKUX
3neMeHToB: «Mertammnueckue /
HEMETAJUIMYECKHE CBOICTBA,
IEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B ITEPUOIUYECKON
CUCTEME XUMHYECKHUX
AJIEMEHTOB

JA.N. Menneneea»
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2 p XapakTepu3oBaTh KonTtposabHas padora
asjedt 2. THIIBI XUMHYECKHX «CTpoeHue BelecTBa U
XuMH4YecKue N
peakumii XHMHUYeCKHe peakuum»
peakuuun
2.1 | OKO01 Turbr CocTaBisTh peakiuu 1. 3agaun Ha
OK 04 XUMHYECKHUX COCIIUHECHUS, COCTAaBJICHHUE
peaKkiuit pasnoxeHusi, 0OMeHa, YpaBHEHUH peaKiluii:
3aMeIleHMs, — COCIMHCHMUS,
OKHCIIUTEIHHO- 3aMelIeHHUS,
BOCCTaHOBUTENILHBIC pa3ioxeHus, 0OMeHa;
peakuuu — OKHCJIUTENBHO-
BOCCTaHOBUTEJBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM
MeToj1a
AJIEKTPOHHOTO OajiaHca.
Ne OK/ Monyas/Paznen/ Pe3yabTar 00yuenust Tunot
K Tema OI[€HOYHBIX
MeponpuUsiTUi
2. 3agaun Ha pacyeT Macchl
BeIIleCTBa UM 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO U3
Y4acTBYIOIIUX B
pEaKLUH BELIECTB; PACUYEThI
Macchl (00bEMa, KOJTMUeCTBa
BEIIIECTBA) MTPOTYKTOB
peakuuu, eciiu OJTHO U3
BELIECTB UMEET IPUMECH
22 DNEeKTpOIUTHYECKAS CocTaBnATh ypaBHEHUS 1. 3anaHus Ha
JUCCOIMAIUS U XUMUYECKUX PEAKIIUU COCTaBJICHUE
MOHHBIH 00MeH MOHHOT'O OOMEHa ¢ MOJIEKYJISIPHBIX U
y4acTUeM HMOHHBIX
HEOPTraHUYECKUX peakiuii ¢ y4acTHEeM KHUCJIIOT,
BCIIICCTB OCHOBAHHI1 U COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEIbI
2. JIaboparopnas pabota
"THUIbl XUMHYECKHUX
peakui"
3 Pasnea 3. Ctpoenue HccnenoBars crpoenue | KonTposbHasi padora
U CBOICTBA U CBOIICTBA «CBoiicTBa
HEOPraHUu4eCKUuX HEOPraHUYeCKUX HEOPraHu4ecKuX
BelleCTB BelleCTB BeLECTB)
3.1 | OKOl Knaccudukanus, Knaccuduiuposats 1. Tect «Homenknatypa u
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HOMEHKJIATypa U
CTpOCHUE
HEOPraHUYeCKUX
BEILIECTB

HEOPraHUYECKHUEC
BCIIIECTBA B
COOTBETCTBHH C X
CTpOCHHEM

Ha3BaHUE HEOPTraHUYECKUX
BEILECTB UCXO/I U3 UX
XUMHYECKON (HOpMYITbI UITU
COCTaBJICHUE XUMUYECKOMN
bopMyIIBI HCXOIS U3
Ha3BaHUs BEILIECTBA 110
MEKTYHapOAHOU WIIN
TPUBHAJILHON
HOMEHKJIATYyPe».

2. 3ajaum Ha pacuer
MacCOBOH JI0JTH (Macchl)

OK/
IIK

Monyas/Paznen/
Tema

Pe3yabTar 00yuenust

XUMHAYEFHATHIDJIEMEHTA

OLICHOYHBIX
MeponpUsITHH

AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BUa XMMHUYECKON
CBSI3U U TUIIA KPUCTAJUINYECKON
pELIETKH
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OK 01
OK 02

DU3NKO-XUMUYECKHE
CBOICTBA
HEOPraHMYECKUX
BEILIECTB

YcranaBauBaTh
3aBUCUMOCTH (DU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHUYECKUX
BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, a
TaKKe THIIa
KpUCTAJITUYECKON
pemeTku

1. Tect «OcobGeHHocTu
XUMHUYECKHUX CBOMCTB OKCHOB,
KHCJIOT, OCHOBAaHUM,
aM(pOTEepPHBIX TUIPOKCUIOB U
coJIe».

2. 3agaHus Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX
peaKuurii C y4aCTUEM IPOCTBIX U
CJIOHBIX HEOPraHUYECKHUX
BEIIECTB: OKCUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBAHUH U
aM(bOTEepHBIX THUIPOKCUIIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3yIOIINX UX CBONCTBA
U CIIOCOOBI TMOTyYEHUSL.

3. IIpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aJaHusl Ha
CBOMCTBA U IOJIyYEHUE
HEOPTaHWYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukan
us
HEOPTraHUYeCK
HX BEIECTB

UccnenoBats
KayeCTBEHHbBIE PEAKIINH
HEOPTaHUYCCKUX
BCIICCTB

1. ITpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHUX PEaKIHii ¢
y4acTHEM HEOPraHUYECKUX
BEIIECTB, UCIIOJIb3YEMbIX AJIs
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UX UICHTU(DUKAIIH.
2.JlaGoparopnas padoTa:

“Unentuduxanus
HEOPTaHUYECKUX
BELIECTB”
4 Pa3pnen 4. Ctpoenne HccaenoBars crpoenue | KonrpoJsbHas padora
U CBOICTBA U CBOliCTBA «CTpoenue u cBoiicTBa
OPraHu4YecKux OPraHuYecKux OPraHu4YecKux
BelleCcTB BeIIECTB BelecTB»
Ne OK/ Mopnyas/Paznen/ Pe3yabTar 00yuenus Tunbt
K Tema OLIEHOYHBIX
MeponpusiTHi
4.1 | OKOI Knaccudukanus, Knaccudumnuposats 1. 3amanns Ha COCTaBIICHUE
CTpOEHHUE U OpraHUYeCKHE BEIIeCTBA | HAa3BaHUM OPraHUYECKUX
HOMEHKJIATypa B COOTBETCTBHUH C UX COEJIMHEHHI TIO TPUBUAIIBHOU
OpTraHUYECKUX CTpOEHHEM WM MEXKTyHAPOTHOM
BEILIECTB CHCTEMaTUYECKOMN
HOMEHKJIAType.
2. 3ajmaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpTraHUYECKUX BELIECTB
OT/ZIEJIbHBIX KJIACCOB.
3. 3aauu Ha omnpeeNeHue
npocreiieit hopmyIbl
OpPTaHUYECKON MOJIEKYIIbI,
UCXOJI U3 DJIEMEHTHOT'O
cocrana (B %)
42 | OKO01 CsoiicTBa YcranaBnuBaTh 1. 3aganus Ha COCTaBJICHUE
OK 02 OpTraHUYEeCKHUX 3aBUCUMOCTH (DU3UKO- YpaBHEHUN XUMUUYECKUX
OK 04 | coenunenuii XUMHYECKHUX CBOMCTB peaKkui ¢ yyacTuem

OpPTaHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJI

OpraHMYEeCKUX BELIECTB Ha
OCHOBaHMH HX COCTaBa U
CTPOCHHUA.

2. 3aaHus Ha COCTaBJICHHC
YpaBHEHUN XUMUYECKUX
peaKkui, WIITIOCTPUPYIOIIHNX
XMMHYECKHUE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JTAHHBIX PEaKIil U
TCHETHYCCKOM CBSI3U
OPraHUYECKHUX BEIIECTB Pa3HbIX
KJIaCCOB.
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3. PacyetHble 3a1auu 10
YpaBHEHUSM PEaKIUii ¢
y4acTHEM OPTaHHYECKUX
BELIECTB.
4. JTaboparopnas padbota
“IIpeBpamicHus
OpPTraHWYECKUX BELIECTB MPU
HarpeBaHuu"
OK 01 Wnentudukarms Hccnenosats 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 | opranmyeckux KayeCTBEHHbIC PEaKIIMU | 3aJaHUS [10 COCTaBICHUIO
OK 04 | BewiecTs, uX OpPraHUYECKUX XUMUYECKUX PEAKLUN ¢
3HaYCHHUE U COETMHEHHI y4acTUEM OPTaHUYECKUX
MIPUMEHEHHUE B OTJIETIbHBIX KJIACCOB BEILIECTB, B T.4. UCIOJIb3YEMbIX
OBITOBOI U JUTSL UX UIEHTU(UKAIIUU B OBITY
MPOU3BOACTBEHHOMN 51
JeSATEIbHOCTH MIPOMBIIIJIEHHOCTH.
YeJIoBeKa 2.JIaGoparopnas paboTa:
“Unentuduxanus
OpPraHUYECKUX
OK/ Monyas/Paznen/ Pe3yabTat 00yuenust Tunot
K Tema OI[€HOYHBIX
MeponpusiTHii
COCIMHEHUI OTJEIbHBIX
KJIaCCOB”
Paspean S. Xapakrepu3zoBarhb
Kuneruueckue u BJIMSIHHE PA3JIUYHBIX
TEePMOANHAMUYECKHU (¢akrTopoB Ha
€ 3AKOHOMEpPHOCTH paBHOBecHE U
NPOTEeKAHHUS CKOPOCTh XMMHMYECKHUX
XUMHYECKHX peaxkumii
peakuuii
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5 OK 01 Ckopoctb XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 XUMHYECKHUX BJIUSHHE TEOPETUYECKHUE 3aJaHUS HA
peaxuuii. KOHILICHTpaLu1 aHanu3 (GaKkTOPOB, BIUSIOLUINX
XuMugeckoe pearupyromumx Ha U3MEHEHHE CKOPOCTU
paBHOBecCHE BELIECTB U XUMHUYECKOHN PEaKINH.
TEMIEPaTypbl HA [TpakTHKO- OpUEHTUPOBAHHBIE
CKOPOCTb XUMHUYECKHUX 3a/laHus Ha IPUMEHEHUE
peakuui npuHnuna Jle-
XapakTepu3oBaTh HlaTense ms
BJIMSIHHE U3MEHEHUS HaXO0XKJICHUS
KOHIIEHTpaI1H HalpaBJIEHUS] CMELIECHUS
BEILECTB, peakLuu paBHOBECHSI XUMUYECKOU
Cpesl U peakuuu 1 aHanu3 (GakTopos,
TEMIIEPATyphl HA BIIMSIONIMX HA CMEILEHUE
CMeEIlIeHHE XUMHYECKOTO
XMMHYECKOTO paBHOBECHS
paBHOBeCHUS
6 HccnenoBarb
Pasnen 6. PacTtBopsl HCTHHHBbIE PacTBOPbI
c 3a/laHHbIMH
XapaKTepUCTHKAMH
6.1 | OKOl ITonsatue o pactBopax | Pasnuyarh ucTuHHBIE 1. 3anaun Ha
OK 02 pacTBOpEI IIPUTOTOBJICHUE
pacTBOpOB.
2. IlpaxTuko-
OpPUEHTUPOBAHHBIE PACYETHHIC
3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOU
JESTEIbHOCTH YeNIOBEKa
6.2 | OKOl UccnenoBanue Uccnenosars JlaGopaTopHas pabota
OK 04 | cBoiicTB pacTBOpOB ¢buzuko- “IIpuroroBieHue pacTBOPOB”
XUMHUYECKHE
CBOMCTBAa UCTUHHBIX
pacTBOpOB
11 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJepKAHNE (COMePKaHUe PUKJIATHOTO MOTYJIA)
7 Paszpen 7. OuenuBartp 3amura Keiica (¢ yueTom
Xumus B ObITY U nocJieCTBUs ObITOBOM | Oymyiueit
NPOU3BOICTBEHHOM U npogeccHOHAIBHOI
AeATeIbHOCTH NPOU3BO/ICTBEHHOM AeATeIbHOCTH)
YyeJI0BeKa AeATeJIbHOCTH

YyeJIoBeKa ¢ MO3uINi
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THunel

Ne| OK/ Mopnyas/Paznen/ PesyabraTr 00y4yenust
K Tema OLICHOYHBIX
MeponpHuATHI

JKO0JIOTHYEeCKOM
0e3onmacHoOCTH

OK 01 Xumus B OBITY U OuenuBatp nocneacTsus | Keiic (¢ yuerom

OK 02 | nmpou3BOACTBEHHOM OBITOBOM U Oynyuein

OK 04 | nmearenpHOCTH MIPOU3BOJICTBEHHOU npodeccuoHaIbHON

OK 07 | uenoseka JESITEIbHOCTU YEJIOBEKA | JESTElIbHOCTH)

C IIO3UIUH
JIKOJIOTUUECKOU
0€30I1aCHOCTH

Bo3MmoxHBIE TEMBI KEHCOB:
1. IloTennenue

KJIMMaTta Hu
BBEICBOOOXK/ICHHE

ra3oBbIX THJPATOB CO
JIHA OKeaHa.

2. Bynymue maTepuaibl s
aBua-

, MAIlIMHO- ¥ IPUOOPOCTPOCHUSL.
3. HoBble MaTepualisl

JUTSL COJTHEYHBIX

Garapeil.

4. JlekapcTBa Ha OCHOBE
PACTHTENIFHBIX PENapaToB
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IMpuaoxenue 1

HpuMepHaﬁ TEMAaTUKA HHAUBUAYAJIBHBIX IPOCKTOB 110 MPEAMETY

AncopOIIMOHHAs OYHCTKA CTOYHBIX BOJ.

AHanu3 Ka4ecTBa HEKOTOPBIX MPOAYKTAX.

AHanu3 Ka4eCTBEHHOTO COCTaBa KEBATEIbHBIX PE3UHOK.

AHaJu3 NUIIEBBIX 100aBOK B MPOIYKTAX MUTAHUA, UX BIMSHUE HA 3J0POBbE YETIOBEKA
AHTPOIIOT€HHBIE NCTOYHUKH 3arpsi3HEHMS BO31yXa Ha TEPPUTOPHUH LLIKOJIBI.

Buopaznaraemplie monuMepbl — yrnakoBKa OyayIiero

brocuHTe3 aMMHOKHCIIOT U HYKJIEOTHJIOB B OPraHU3MeE

buocunTe3 TMINUI0B B )KUBOTHBIX TKAHSX

buocunTe3 yriesogoB B Opranusme

buc-denon, win Bpen niuacTukoBoi nocyasl.

Butamuna A u ero 6nonornyeckast poibAMHUHOKUACIOTH U UX OMOJIOTHYeCcKas poJib

Buramun /I 1 ero 6monoruueckas poib

Burtamun C u ero 6uonorudeckas posib

BnusiHre aBTOMOOMIIBHOTO TPaHCHOPTA Ha 3KOJIOTHI0 ropoaa bukuHa.

BrnusiHue ObITOBOM XMMUU HA SKOJIOTHIO U 3/I0POBbE YEJIOBEKA.

BimsiHe MarHMTHBIX TIOJIEH HA BCXOKECTh M POCT PACTCHUM.

Bnusinue MuHepanuzaiuu, TeMnepaTypbl 1 MAarHUTHOTO TOJISL HA 3JIEKTPOIIPOBOIHOCTh BOJIBI.
BunsiHue conHeYHON aKTUBHOCTH Ha IMOBEICHHE YEI0BEKA.

Bnusinue pu3NKO-XMMHUYECKHUX CBOWCTB CHHTETHUUYECKHUX MOIOIIUX CPEACTB HAa UX MOIOLIEE JICHCTBHE.
Bnusinue yas u koe Ha aKTUBAIUIO TPOMOOLIUTOB.

BnusiHne sHepreTHuecKuX HaMTKOB Ha JielicTBUE (PepMEHTOB.

Bona — HCTOYHUK KU3HU U 0310POBJICHHUS JTIOACH.

Bona — yHuBepcanbHblil OMOpPacTBOPUTENH

Bpennoe Bo3neiicTBre TabauHOI NPOAYKIIMN HA )KUBbIE OPTaHU3MBI.

Bpems B xumun. CKOpOCTh XMMHUYECKOM PEAaKLIUU - OT YEro OHA 3aBUCUT?

['emMornoOuH u €ro poJib B OpraHu3mMe

I'opmons!

JlucniepcHble CUCTEMBI U PACTBOPBI.

«Kunkuii» CBETOBOI.

3aKOH JEMCTBYIOIUX MACC U €r0 IPUMEHEHUE B XUMUYECKOM aHAJIM3E.

W3BnedyeHne HUKENA U3 CTOYHBIX BOJ FaJbBAHUYECKOIO IPOU3BOJICTBA.

N3yueHne MeTo10M aTOMHO-a0COpOLIMOHHOM crieKTpocKkonuu 3kcTparupoBanus Zn, Cd, Cu u Pl ¢
MOMOIIbIO YETBEPTHUUHBIX aMMOHHEBBIX COJIEN U3 BOJ HBIX PACTBOPOB MaJIOW KOHIIEHTPALIMH.
[TpuMeHeHne TFIOMUHECIIEHIINN JUI1 XMMUUYECKOTO aHalIn3a.

WN3yuenne npuHumna neiictsust Moropa « CTeapuHOBasi MALLITHAY.

HccnenoBaHue BIa)KHOCTH BO3lyXa M CIOCOOOB €€ PeryJIMpOBaHusl.

UccrnenoBanme BIUsIHUS OCH3MHOBBIX, TU3EIBHBIX, FTA30BBIX aBTOMOOWIIEH Ha OKPY)KAIOIIYIO CPELy.
HccnenoBanue COpOLIMOHHBIX CBOMCTB OBOLIEH U ()PYKTOB MO OTHOIIECHUIO K MOHAM TSDKEJBIX
METAJJIOB B UICKYCCTBEHHO CO3/IaHHOM >KEJTYIOYHOM Cpejie.
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IIpunoxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3ybTaToB PI'OC COO (mpeamMeTHBIX) ¢ 00pa30BaTEIbHBIMH Pe3yJIbTATAMU

P1r'oC C110

(mpodeccoHAILHO-OPUEHTHPOBAHHAS B3aMMOCBA3b 00111€00pa30BaTEJIbHOM IMCIUIIMHBI C
npodeccueii/cnennaabHOCTHIO)

HaumenoBanue HaumenoBanue HanmenoBaHue npeaMeTHbIX HanmenoBanmue pa3jiesioB/TemM u
0o01menpogeccnoHAJIBLHbIX npogeccuoHaAIbLHBIX pe3yiabTatoB ®I'OC COO, umerwommx padoueii nporpamMme 1o
AMCUMILJIMH C moayJieit (MIAK) ¢ B3aumMocBs3b ¢ OP ®I'OC CIIO npeamery
o0pa3oBaTeJIbHbI o0pa3zoBaTe/IbHbIMH
MU pe3yjbTaTaMu, MMEIOIIUMHU
pe3yJibTaTaMu, MMEOIUMHU B3aMMOCBS3b C
B3aMMOCBS3b € npeameTrHsiMu OP
npeaMeTHbivu OP
OI1.05 BIaJeTh CHCTEMOM XMMHMYECKHX  3HAHUH, Tema 3.1.
KOTOpast BKJIFOYAET: ocHoBononararomue | Kiaccudpukanus,
IKoJI0rHiecKoe NPaBo MOHATHA  (XUMHYECKMH  3JIE€MEHT, aToM, | HOMEHKJaTypa 51
YMETh: JNIEKTPOHHAss 000Jlouka aroma, s-, p-, d- | cTpoeHwHe
— TOJIKOBATh n DJIEKTPOHHBIE opburanu aTOMOB, HOH, HEOpPraHu4YECKUX
NPUMEHATD HOPMBI MOJIEKYJIA, BaJICHTHOCTb, BEIIECTB
SKOJIOrMECKOro npasa; AJIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKHUCIICHMS, Tema 3.2. ®U3UKO-XUMUYECKHE
— AdHAJIM3UpOBAaTh, XUMHYECKasi CBsA3b, MOJIb, MOJISIPHAs Macca, CBOMCTBA HEOPTAaHUYECKHUX
JIeIaTh BBIBOJIBI u MOJISIDHBIA ~ 00BEM,  YIJIEPOAHBI  CKEJeT, BEILIECTB
00OCHOBBIBATH CBOIO TOYKY GbyHKIIMOHAIbHAS TPYIINA, paguKai, U30MEepHs, Tema 4.1.
3pCHUA IO SKOJIOTHICCKUM M30MEPBI, TOMOJIOTUYECKUM PSAL, TOMOJIOTH, Knaccuduxkarus,
HPaBOOTHOLICHUAM; YIJI€BOAOPOIBI, KUCIOPOA- U a30TCOIEpKalue CTPOCHUE U
—  TIpUMCHATH IIPAaBOBBIC COCIUHEHUS, OMOJIOTHYECKU aKTHBHbBIC HOMEHKIIaTypa
HOPMBI I peeHuA BellecTBa (yrieBobl, )KUPBL, OETIKK), MOHOMED, OpPraHUYEeCKUX BELIECTB
NPAKTUYECKUX CHTYAIHH. MOJIUMeEp, CTPYKTYpHOE 3BEHO, Tema 4.3.
B pesymbrare OCBOCHMs BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS, Nnentuduxarus

y4eOHOM

JUCIUTUIMHBI  00yYaroIIHiCs

KpUCTAJINIMUCCKasd pPCIICTKA, TUIIBI XUMHWYCCKUX
pCaKHI/II;'I (OKI/ICJ'II/ITCJ'IBHO- BOCCTaAaHOBHUTCIIbHBIC,
9K30-U OSBHAOTCPMHUUYCCKHUC, PCAKIHUHU HOHHOI'O

OpraHn4CCKUX BCIICCTB,
HUX 3HAYCHUC U
IIPUMCHCHHUC B
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JOJIXKCH 3HATh:
— TIOHATHC M HCTOYHHKH
9KOJIOTMYCCKOI'0 I1paBa,
— OJKOJIOTHUYECCKUC mpaBa
n

oOMeHa),

HEDJIEKTPOJINTHI,

pacTBop,

SJICKTPOJJIHUTHYICCKAA
OKMCJIIUTCIIb,

SJICKTPOJIUTEI,

IUCCOLMALINS,

OBITOBOI M TIPOU3BOACTBEHHON
JEeSATEIbHOCTH YETI0BEKA.

Tema 5 CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBecue Tema 6.1 [lonarue o
pacTBopax.

Tema 7Xumus B ObITy U
IIPOU3BOACTBEHHOMN
JeSATEIbHOCTH YEJI0BEKa
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00513aHHOCTH TPaXK/IaH;

— MpaBOo  COOCTBEHHOCTHU
Ha TPUPOAHBIE PECYPCHI,
paBo
IIPUPOOIIOIB30BAHNUS;

—  IpPaBOBOM MEXAaHMU3M
OXPaHbI OKpYXaroIei
CpeIbl;

—  BUABI 9KOJOTHUYECKHX
IIPABOHAPYILIECHUIN
OTBETCTBEHHOCTD 32 HHX.

BOCCTaHOBUTEIIb, CKOPOCTh XUMHUYECKON
peaxkiuu, XUMUYECKOe PaBHOBECHUE), TEOPUU U
3aKOHBl  (TEOpUsT XMMHYECKOIO  CTPOEHUs
oprannueckux BeniectB  A.M. bytieposa,
Teopus IEKTPOJINTUYECKOU

Iycconyanuy, nepuoandeckuii 3akon ..
MenpeneeBa, 3aKOH COXPaHEHHUS  MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHUH,
(aKkTOIIOTUYECKUE CBENEHUS O CBOMCTBAX,
cocTase, MOJTYy4YECHU U u 0e30ImacHOM
WCIOJIb30BAaHNUU BaXKHEHIINX HEOPTraHUYECKHUX U
OpTraHUYECKUX BCIIICCTB B OBITY u
MPaKTUYECKON JeATEIbHOCTH YETIOBEKA;

- yMETh BBISBIATH XapakTEpHbIC MPU3HAKU U
B3aUMOCBSI3b M3YUYEHHBIX MOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIME TIOHATHS TIPH ONMUCAHUHU
CTPOEHUSI U CBOMCTB HEOPraHMYECKUX U
OPTraHWYECKUX BEIIECTB W HUX MPEBpAIICHUI;
BBISIBJISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSAMUA W TPEACTABICHHUSIMHU  JAPYTHUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YyMETh  HWCIIOJIb30BaTh  HAaWMEHOBAHMSI
XUMUYECKUX COEIMHEHHH MEXIYHapOJHOIO
COK03a TEOPETUYECKON M MPUKIATHON XVUMHUHU U
TPUBUAJIbHBIE HA3BaHUSA BAXKHEWIIUX BEIIECTB
(oTuneH,  ameTWiIeH,  TAWNEpuH,  (EeHo,
dbopManpaerui, YKCyCHas KHUCJIOTa, TJIHUIIHH,
yrapHelii ras3, YIJIGKHCJIBIA Ta3, aMMUaK,
ramieHas — M3BECTh,  HeEramieHas  W3BECTb,
MUTBEBasT cola W JAPYIHX), COCTaBIATh
GbopMyIlbl HEOPTaHWYECKUX M OPraHUYeCKHX
BEIIIECTB, YPAaBHCHHS XUMHUYECKUX PEaKIIHi,
OOBSCHATH ux CMBICIT; MOATBEPKIATh
XapaKTEPHBIC XUMHYECKHE CBOMCTBA
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BEILIECTB COOTBETCTBYIOIIUMHU
BKCHepI/IMeHTaMI/I nu 3aIlIUCAMHU yp aBHeHI/Iﬁ
XUMHUYECKUX PEAKIUH;
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- YMEThb YCTaHaBJIMBaThb IPHUHAICKHOCTD
W3YYECHHBIX HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB K ONPEACICHHBIM KJIacCaM M TpyIIaM
COCIMHEHUM, XapaKTepU30BaThb HX COCTaB H
BOXHEHIIME  CBOWCTBA; ONPENEIATh  BUIBI
XUMUYECKUX CBsI3ed (KOBaJieHTHas, WOHHAas,

MeTaJIJIn4decKas, BOJIOPOJIHAS),

TUTIBI KPUCTALTMYECKHUX

peleToK BEILECTB;
KJIacCU(PUITMPOBATh XUMHUUYECKHE PEAKITUH;
- copmMupoBaTh MIPEICTABJICHUS: 0
XUMHAYECKOU COCTAaBJISIONIEH

€CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, pOJIU
XMMUAU B TIO3HAHWHM SIBJIGHWH TPHUPOIBI, B
(GOpMUPOBAaHWM  MBIIUICHUS W KYJIBTYpPBI
JMYHOCTH, €€ (YHKIIMOHAJIHHONH T'PaMOTHOCTH,
HEOOXOMUMOM JJIsi PEIIeHUs MPAKTUIECKUX
3aJjad = M OKOJOTMYECKH  OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO H TPUPOTHOU
cpene;

- YMETh TPOBOJIUTH PACYECTHI IO XUMHUYCCKIM
dbopMyniaM U ypaBHEHUSIM XUMUYECKUX pEaKIni
C HCTIOJIb30BaHNEM (PU3UUECKUX BEITHUYMH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJHMYSCTBCHHON
CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJMUECTBA BEIIECTBA;
UCIIONIE30BATh

CHCTEMHbBIC XUMHUECKUE 3HAHUS ISl TIPHHSTHS
pelIeHH B KOHKPETHBIX KHU3HCHHBIX CHTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IPUMECHEHUEM
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OIl.10
be3omacHocTh
JKM3HeeA TeIbHOCT
u

YMETB:

- OpraHM30BbIBaTH U
MIPOBOAUTH MEPOIPUSITHS 110
3ammre  padoTalonMX U
HaceJIeHUs1 OT HeraTUBHBIX
BO3JICHCTBUM YpE3BbIYANHBIX
CUTyaluni;

- NpeaNpUHUMA
Th MPOPHUIAKTUYECKUE MEPBI
JUIsL  CHWJKEHHUS  YPOBHI
ONacHOCTEN Pa3IN4YHOTO
BHJIA U UX TOCJIEACTBUN

B
npodeCCHOHATEHON
JIESATEIBHOCTH U
OBITY;

- HCHOJb30BAThH
CpEIICTBA UHIMBUAYAIBHOU

u KOJIJIEKTUBHOM
3aIUTHI oT OpyKus
MacCOBOTO IOPAKEHUS;

- NPUMEHSATH NIEPBUYHBIE
CPEJIICTBA MOXKAPOTYILIECHMUS;

- OpUEHTHPOBATHCS B
IIEPEYHE  BOEHHO-YYETHBIX
CIEUAIBHOCTEN N
CaMOCTOSITEJILHO
ONpeAensiTh  Cpeau  HHUX
POJICTBEHHBIE  IOJyYEHHOU
CIIELUAJIbHOCTH;

- IIPUMEHSAT

YMETb BBIABIIATH XapaKTE€pPHbIE IMPU3HAKU W
B3aMMOCBA3b M3YyYEHHBIX NOHATHN, IIPUMEHATH
COOTBETCTBYIOILIME IOHATUSA IIPU OIUCAHUU
CTPOCHHMsS U CBONCTB HEOPraHMYECKHX U
OPraHUYECKUX BEIIECTB U HX IPEBPALICHUN;
BBISABJIATh B3aUMOCBSI3b XUMHUYECKHX 3HAHHUU C
MOHATUSAMHU U MPEACTABICHUSAMU  JPYIHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YyMETb  HCIOJIb30BaTb  HAaWMEHOBAHMS
XUMHYECKUX COCIUHEHHM MEXIYHapOJHOIO
COK03a TEOPETUYECKOM U NPUKIATHON XUMHUHU U
TPUBHAJIBHBIC HA3BAHMSA BAXXHEUIINX BELICCTB
(oTHNeH,  ameTwieH, — TIUIEepUH,  (EHOI,
dbopmanpaerus, YKCyCHas KHCJIOTa, IJIMIUH,
yrapHbI ra3, YIJEKHCIbI ra3, aMMUak,
raimeHass  M3BECTb,  HErallleHas  H3BECTb,
NUThEBAs COAa M JAPYTUX), COCTaBIATH
(bopMysBl HEOPraHMYECKMX U OpraHMYecKUX
BEILECTB, YPAaBHEHMsS XUMUYECKUX PpEaKLUil,
OOBSICHATD  UX  CMBICI; MIOATBEPK1aTh
XapaKTEpHbIE XUMHUYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU JKCIEPUMEHTAMU u
3anUCAMHU YPABHEHUN XUMUYECKUX PEAKLIHIA;

- copmMupoBaTh MPE/ICTaBICHUS: 0
XUMHYECKOHN COCTaBIISTIOMIEH
€CTeCTBEHHOHAYYHOUW KapTUHBI MHUpPa, pOJHU
XUMHUHUX B II0O3HAHUU SIBJICHI/II>'1 HpHpOILI)I, B
GOpMUPOBAHWN  MBIIUIEHUS U KYJBTYpPbI
JUYHOCTU, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOMUMOW [l pelIeHusT MPAKTUYECKUX
3aa4 = U DKOJIOTHYECKHM  OOOCHOBAHHOIO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTpOECHHE

HEOPraHUYECKUX

BEIECTB

Tema 3.2. ®U3UKO-XUMUYECKHE
CBOWCTBA HEOPTAHUYECKHUX
BELIECTB

Tema 4.1.

Knaccudukarus,

CTPOCHHE U

HOMEHKJIATypa

OpPraHUYECKUX BEILECTB

Tema 4.3.

Nnentuduxarus
OpPraHUYECKUX BEILECTB,

VX 3Ha4Y€HUE U

IIPUMEHEHUE B

OBITOBOI 1 MPOU3BOACTBEHHOU
JESTEIILHOCTH YEJIOBEKA.

Tema 5 CKOpOCTh XUMHUYECKHUX
peakuuid. XMMUYECKOe
paBHoBecue Tema 6.1 [lonsaTue o
pacTBopax.

Tema 7Xumus B ObITYy U
IIPOU3BOJCTBEHHOMN
JESATEIbHOCTH YEJIOBEKA
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b
npo(hecCHOHATbHBIC 3HAHUS
B Xo/1e

HCIOJHEHHUS 00s13aHHOCTEN
BOCHHOM
CITyKOBI Ha BOMHCKHX
JOJKHOCTSIX B
COOTBETCTBHH C
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MOJTYYEHHOMN
CHEIUATBHOCTHIO;

- BJIAJIETh CIOCOOaMHU
0eCKOH(MIMKTHOTO OOIIECHUS
U CaMOPETYJISIIIUUB
MMOBCETHEBHON
JESITEIbHOCTH u
9KCTPEMAITLHBIX  YCIIOBHSX
BOCHHOM CITy>KOBI;

- OKa3bIBaTh MEPBYIO
MTOMOIIb TOCTPAABIIIHNM,

B pesyabrare ycBoeHus
JUCITUIUTAHBL 00YYaroIIHNACs
JIOJDKEH 3HATh:

- TPUHIMIIBI
o0ecrieYeHnsT yCTOWINBOCTH

O00OBEKTOB  HKOHOMMKHU,
NPOTHO3MPOBAHUS Pa3BUTHSI

COOBITHI u OLIEHKU
HOCJIEICTBUN
npu TEXHOT€HHBIX

Ype3BBIYANHBIX CUTYyaLUsAX U
CTUXUUHBIX SBIICHUSX, B TOM
qrcie B YCIIOBUSAX
MIPOTUBOJCHUCTBUS
TEPPOPU3MY KaK Cepbe3HOU
yrpose

HaIlMOHAJIILHON
0e3omacHocty Poccuu;

- OCHOBHBIE
BUJIBI

MOTEHIUAIBHBIX OMACHOCTEH
U UX MOCTICICTBUS
npodeccrnoHaTbHOM
JESITeTLHOCTH u
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OBITY, TPUHIIUTIBI

CHIDKCHUS
BEPOSITHOCTH UX
peanu3aiuy;

- OCHOBBI BOCHHOM
CITy>KOBI 1 00OPOHBI
roCy/1apCTBa;

- 3agauu U

OCHOBHBIE
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MEPOIPHUATHS T'PAKIAHCKOU
000pOHBI; CITOCOOBI 3aITUTHI
HACelIeHUsT  OT  OPYXKHS
MacCOBOTO TTOPAKEHNS,

- Mepbl  IOXKapHOU
0e30macHOCTH W TIpaBHIIA
0e301acHOro MOBEICHUS IPU
Mo’kapax;

- OpraHu3aluio U
MOPSIIOK  TIPU3bIBA TPaKIaH
Ha BOCHHYIO CIyX0y WU
MOCTYIUICHWsST Ha Hee B
J0OPOBOIBHOM TIOPSIIKE;

- OCHOBHEIE BHIbI
BOOPYKEHUS,

BOCHHOM TEXHUKH U
CIEINAILHOTO CHAPSHKCHUS,
COCTOSIINX Ha BOOPY>KCHHUH
(ocHarieHun) BOMHCKHX
MoApa3IeICHU, B KOTOPBIX
UMEIOTCS. BOCHHO- y4YETHBIC
CIIEINAJIbHOCTH,
POJICTBEHHBIC
cnemuanbpHocTsIM CIIO;

- o0mactb

MIPUMEHEHUS
MOJTyYaeMbIX
npodeccrnoHaTbHBIX

3HAHUU IIPU
HCIOJHEHUH 00513aHHOCTEH

BOEHHOH CITyKOBI;

-  TOpANOK W TIpaBuja
OKa3aHHs TEPBOM IMOMOILIHU
MTOCTPA/IABIIINM.
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