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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o6meodpaszoBarenbHoi qucuuiuinibel «OJ[.12 Xumus» pazpadboraHa Ha
OCHOBE:

dbenepanbHOrO0 rocyJapCcTBEHHOr0 00pa30BATENbHOTO CTAaHIApPTa CPEIHEro
obiero oopazosanus (nanee — ®I'OC COO);

dbenepanbHOrO0 rocyJapcTBEHHOTO 00pa30BaTENBHOTO CTaHIApPTa CPEIHEro
npodeccuoHanbHoro oopazoBanus (namee — GI'OC CIIO) no npodeccun 15.01.05
Capiuk (py4yHOH M YaCTUYHO MEXAHU3HPOBAHHOUN CBApKH( HATLIABKH)

npuMepHOr pabodeil mporpaMMbl  00IIe00pa30BaTEIBLHON  IUCIUILTAHBI
«O/1.12 Xumusi» 115t npodhecCHOHANIBHBIX 00pa30BaTeNIbHBIX OpraHu3aiuii (0a3oBbIi
YPOBEHB ),

yueOHoro muiana no mnpodeccun 15.01.05 Cpapuuk (pyyHOM M 4YaCTUYHO
MEXaHU3UPOBAHHOM CBapKu( HAIJIaBKH)

paboueit mporpammbl BoctiuTanus 1o npodeccuu 15.01.05 Cpapmuk (pyuHoi
Y YaCTUYHO MEXaHU3UPOBAHHOM CBAPKH( HATUIABKH)

[Iporpamma  oOmieoOpazoBarenbHOl  gucnuiuiiHbl - «OJ. 12 Xumus»
pa3zpaboTana B cooTBeTCTBUU ¢ KoHIeniue npenogaBanus 0011eo0pa3oBaTebHbIX
JUCHUIUIMH C Y4e€TOM MpOo(eCCUOHAbHOW HAIMpPaBICHHOCTH MPOTPAMM CPEIHEro
npoecCHoHanbHOTO 00pa30BaHus, peaM3yeMbIX Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHus, YTBEPKACHHON pacrnopsbkeHueM MUHUCTEPCTBA  MPOCBEIICHUS
Poccuiickonn ®eneparun ot 30.04.2021 Neo P-98, nHa ocHOBaHMM mnOUCHbMa
JlenaprameHTa rocy1apcTBEHHOM MOJUTUKU B chepe cpenHero npodeccuoHaIbHOTO
oOpazoBaHus | TPOQPECCUOHATBLHOTO O0y4YeHUss MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 30.08.2021 Ne 05-1136 «O HampaBieHHMH METOJMK
MpernojilaBaHus», Ha OCHOBaHUU MHChbMa JlemapramMeHTa rocy1apcTBEHHON MOJUTHKA
B cdepe cpeaHero mnpodeccUuoHaIbHOr0 00pa3oBaHusi U MPOGHEeCCHOHATBHOTO
oOyuennst MunuctepctBa npocseniennsi Poccuiickoit @enepammu ot 01.03.2023 No

05-592 «O HanpaBaeHUN PEKOMEHALININ.



Conepxanue pabodeil mporpamMmbl IO 0O0IE00pa30BaTEILHON JIUCITUILINHE
«O/J1.12 Xumusi» pa3paboTaHO HA OCHOBE:

cuHXpoHM3anuu odOpazoBaTenabHbIX pe3yiabTaroB GI'OC COO (IUYHOCTHBIX,
npeametHbix, MetanpeameTHsix) u @I'OC CIIO (OK, I1IK) ¢ yuetom npoduibHON
HaIPaBJICHHOCTH CHEIUATbHOCTH;

UHTErpallid M TMPEEeMCTBEHHOCTH COJEpKaHHs 1O oO01eo0pa3oBaTeIbHOM
muciumuinHe  «OJ1.12 Xumusa» u coiepkaHus — YYEOHBIX — JUCHUIUIMH,

npodeccuonanbubix Moayieir @I'OC CIIO.

1.1. Mectro o00meoOpa3oBaTeIbHOIl IUCHUIVIMHBI B CTPYKType
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI:

Oo6meobOpa3oBaTebHas muctumnaa  «OJ1.12 Xumus» — aBiaseTcs
00s13aTeNIbHON 4acThi0 0011€00pa30BaTENBLHOTO LIUKIA 00pa30BaTENbHOM MPOrpaMMBbl
cpeanero mnpodeccruonanbHoro obpazoanus (nanee — OOII CIIO) no mpodeccun
08.01.29 Macrtep 1Mo peMOHTY M OOCIYKHBAHHUIO WHXCHEPHBIX CHUCTEM >KHIIHIITHO-
KOMMYHaJIBHOTO XO03siiicTBaHa 0a3e OCHOBHOTO OOIIero o0pa3oBaHUs C MOJYyYEHUEM
CpeaHero o01Iero oopa3oBaHus.

Ha wu3ydenne oOmeobpazoBarensHoit nucuumiiniabl «O[.12 Xumus» 1o
npopeccun  15.01.05 Cpapmmk (pydyHoil ¢ YaCTUYHO MEXAHU3UPOBAHHOU
cBapKku( HAIUTABKH) OTBOJUTCS 72 Yaca B COOTBETCTBUU C YUCOHBIM ILIAHOM.

B nporpamme Teoperuueckue CBEACHUS JOIMOJIHSAIOTCS J1a0OpaTOPHBIMU U
MPAKTUUYECKUMH 3aHSITUSMH B COOTBETCTBMU C Y4E€OHBIM IUIAHOM 1O mnpodeccuu
15.01.05 Cpapimuk (py4HOM U YaCTUYHO MEXAHU3UPOBAHHOW CBApKH( HAILJIABKH).

[IporpamMma coepKUT TEMATUUYECKUH TJIaH, OTPAKAIOIIUNA KOJIUYECTBO YacoB,
BBIICNIIEMOE HAa H3yYCHHE pa3IelioB U TeM B paMKax o001eo0pa3oBaTeIbHON
aucturinHabl «OJ1.12 Xumus»

KoHTponp kauecTBa OCBOEHMS 001e00pa3oBaTesbHON nucuurinHbl «O1.12
Xumus» TPOBOJUTCS B TPOLIECCE TEKYIIEro KOHTPOJSI M MPOMEKYTOUHOM

aTTECTALUU.



Texyuuit KOHTPOJIb IPOBOJUTCS B Mpefiesiax y4eOHOTO BPEMEHU, OTBEIEHHOTO
Ha JUCLUIUIMHY, KaK TPaJAULUOHHBIMU, TAK 1 MHHOBAIIUOHHBIMU METOJAMH, BKIIIOYAs
KOMIIBIOTEPHOE  TECTUPOBaHWE. Pe3ynapTaTbl  KOHTPOJSA  YUYUTBHIBAIOTCA  IIPH
MOJIBEJICHUH UTOTOB MO 00111€00pa30BaTeIbHON TUCITUILINHE.

[IpomexxyTouHass arrecrauus NOpPOBOAMTCS B (opme 3ayeTta MO HUTOram

HN3Yy4YCHUA TUCHUITJINHBI.

1.2. Ileam u 3agaum 001e00pa30BaATEIbHON JUCHUIJINHBI

Peamuzanus mporpamMmmbel  oOmmieoOpa3oBarebHOM — AUCHUIIIMHBL  «OJ].12
Xumus» B ctpykrype OOII CITIO nanpaBieHa Ha JOCTUKEHUE LIEIH T10:

ocBoeHHUI0 oOpazoBarenbHbix pe3ynbratoB @I'OC COO: nuunoctHbie (JIP),
MetanpenmetHsie (MP), npenmernsie (I1P),

® JIMYHOCTHBIX:

- YyBCTBO TOPJOCTH U YBAKCHUS K UCTOPUU WM JOCTHKCHHUSIM OTECYCCTBECHHOM
XUMUYECKON HAyKH; XUMHUYECKH TPaMOTHOE TMOBeIeHHE B NpodhecCHOHATHHOU
NEATENIPHOCTY W B OBITY TP OOpallleHMH ¢ XUMUYECKUMH BEIEeCTBaMH,
MaTepHalaMH | MPOIIECCaMHU;

- TOTOBHOCTH K TPOJIOJDKEHUIO 00pa30BaHMS W TOBBINMICHUS KBATU(DUKAIIAN B
n30paHHOW TPO(ECCHOHATBLHON JEATENHPHOCTY M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETCHITUH B ATOM;

- YMEHHE UCIOJIb30BaTh JIOCTHKCHHUS COBPEMEHHOW XUMHUYECKON HAYKH H
XUMUYECKAX TEXHOJOTUMA IS TIOBBIIIEHUST COOCTBEHHOTO WHTEIUICKTYaJIBHOTO
pa3BUTHS B BEIOpaHHOH NTPO(EeCCHOHATBLHOM NeITeIbHOCTH;

® METamnpeIMETHBIX:

- WCTIONB30BAHWE PA3IUYHBIX BHUIOB TIO3HABATEIHHOW NEATETLHOCTH W
OCHOBHBIX HWHTEJUICKTYaJbHBIX oOleparuil (MOCTAaHOBKH 3aaadud, (popMyIupoBaHUS
THIOTEe3, aHaJIM3a U CHHTEe3a, CPaBHEHHUS, 000OIICHHS, CHCTEMATH3AI[UH, BBISBICHUS
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOWCKA aHAJIOTOB, ()OPMYJIHUPOBAHHS BHIBOJIOB)
JUISL pelIeHUs] TIOCTABJICHHOW 3aJlay, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS

(HaOmro/leHUs, HAYYHOTO SKCHEPUMEHTAa) JUIsl HW3YYEHHUs pPAa3IUYHbIX CTOPOH



XUMHUYECKUX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTaJIKUBAThCA B MpodeccnoHanbHoM chepe;

- WCHOJIb30BAHWE PA3JIMYHBIX MCTOYHHUKOB JUISI TOJYyYEHUS XUMHUYECKOU
uHbOpMaIuy, yMEHHE OIICHUTHh €€ JIOCTOBEPHOCTh JJISi JIOCTHIKEHUS XOPOIIMX
pe3yJIbTaTOB B MPOQECCHOHATBHON cdepe;

® [IpEIMETHBIX:

- ¢(hOpMHUPOBAHHOCTh TMPEACTABICHUM O MeCTe XHMHH B COBPEMEHHOMN
HAyYHOW KapTHHE MUpA; MOHUMAHUE POJIM XUMHUH B (OPMUPOBAHUU KpPYyrosopa u
(GYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPaKTUYECKUX 3a/1ay;

- BJIAJEHHUE OCHOBOIOJATAIOIIMMUA XUMHWYECKUMU IIOHATUAMH, TEOPUIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHUE  XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BJIAJCHUE OCHOBHBIMU METOJAMM HAy4YHOI'O IIO3HAHUs, UCIIOIb3YEMBIMU B
XUMHH: HaONIOJIEHUEM, ONHCAHMEM, H3MEPEHHEM, OSKCIEPUMEHTOM; YyMEHHE
00pabaThIBaTh, OOBSCHATH PE3YJbTAaThl MPOBEIEHHBIX OIBITOB U JI€1aTh BHIBOJBI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHATH METOAbl MO3HAHUS TIPU PEIICHUU
[IPAKTUYECKUX 3a/aY;

- ¢(OpMHUPOBAHHOCTh ~ YMEHHUS JaBaTb  KOJMYECTBEHHbIE OLEHKU U
MPOU3BOAUTH PACUETHI [0 XUMUUECKUM (GOpMyJIaM U YpaBHEHUSM;

- BJIaJICHUE TMpaBWJIAMHU TEXHUKH O€30MaCHOCTH TMPU  HCHOJIb30BAHUU
XUMHUYECKUX BEILIECTB;

- c(popMUPOBAHHOCTh COOCTBEHHOM MO3UIIMM IO OTHOIICHHIO K XMMHUYECKOU
uH(pOopMaIuy, NoJy4aeMor U3 pa3HbIX HCTOYHUKOB.

Conep:xaHue MporpaMMbl HANPABJIEHO HA TOCTHKEHHE CIIEYIOIINX 3a4a4:
1)CpopmupoBaTh MOHMMAHUE  3aKOHOMEPHOCTEH  MPOTEKAHHS  XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUW B OKPYXKAIOLIEH CpEAE, LIEJIOCTHOM HAYYHOW KapTUHBI MUDpA,
B3aMMOCBS3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3Buth yMeHMsI COCTaBIATH (OPMYJIbI HEOPraHMYECKHX M OPraHU4eCKHX
BEIIECTB, YPaBHEHHUS  XUMHYECKHX  PEAKIHi, OOBACHATH HUX  CMBICI,

MHTEPIPETUPOBATH PE3YIIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,



3)CdhopmupoBatb HaBBIKU MPOBEICHUSA MPOCTEUIIINX XAMUYECKHUX
DKCIIEPUMEHTAJIbHBIX ~ HMCCIEIOBAaHUNA C COOJIIOJICHHEM TMpaBuil  0€30MacHOTO
oOpallleHHsl C BEIIeCTBaMH U JJA0OPaTOPHBIM 000PYI0OBAaHUEM;

4) Pa3BuTh yMEHHS HCIIOJIB30BaTh HHPOPMAIMIO XUMHUYECKOTO XapakTepa Wu3
Pa3JIMYHBIX UCTOYHUKOB;
5) CdopmupoBaTh yMEHHUsI HNPOTHO3UPOBATH MOCIEJACTBUS CBOCU JEATEIBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;
6) CdbopMupoBaTh MOHUMAHHUE 3HAYMMOCTH JOCTIKCHUN XUMHUYECKOM HAyKU H

TEXHOJIOTUH VISl PA3BUTHS COITMAIBLHOM 1 IMTPOU3BOJICTBEHHOM cdep.

B npouiecce ocBoenust obieoopazoBarenbHor AUCHUIIIUHBL «OJ[.12 Xumusi»
y 00yd4aromuxcsi IIeJICHANpaBiIeHHO (OPMHUPYIOTCS yHUBEpPCAIbHBIC Y4YeOHBIC
nevicteust (nanee — YVY]I), Bkimouas (QopMHpOBaHUE KOMIIETCHIIMH B 00JIacTH
y4eOHO-MCCIIEI0BATENbCKOM U MPOEKTHOM JEATEIbHOCTH, KOTOPhIE B CBOIO OYEpPE.lb
00eCIeynBalOT MPEEeMCTBEHHOCTh (opmupoBanus o6mux kommereHnuit OIrOC
CIIO.

dopmupoBaHue YV I OPUEHTUPOBAHO Ha npodeccruoHanpHOe
caMoOIIpeIeNIeHne 00y4arolmuxcs, pa3BUTHE 0a30BBIX YNPABICHYECKUX YMEHHM IO

IUIAHUPOBAHUIO M POEKTUPOBAHUIO CBOETO MPOPECCUOHAIBHOTO OyayLIEro.

1.3. OOmas xapakrepucTHKA 0011€00Pa30BaATEIbHON AU CIUTIIHHBI

O6meo0Opa3zoBaTenbHas JUCHUIIIMHA «O/1.12 XUMUsI» UMEET
MEXKIUCIMIUIMHAPHYIO CBA3b € JUCHUIUIMHAMH  OOIIE00pa3oBaTebHOTO U
o0menpo(ecCHOHaTBPHOTO IUKIOB , a TakKe MEKIUCIUIUIMHAPHBIMUA KypcaMu
(mamee - MJK) MJK.01.04 mnpodeccuoHanbHOr0 HHKIA: MPOPecCUOHATLHBIMU
Moxaysisamu (nanee — [IM), IIM 01

Oo61eoOpazoBaTenbpHas IUCIUATUIAHA «OJ1.12 XUMUA» nMeeT
MEXIMCIUIUIMHAPHYIO CBSI3b € y4eOHOM aucuuIuimHoOM  «OOIme KOMIETEHIUH

npodeccroHaay o0menpodecCHOHATLHOIO IUKJIA B YaCTH Pa3BUTHS MaTEMAaTHUYCCKOM,



a Takke (popMupoBaHMsS OOMIMX KOMIETEHIMHA B cdepe paboTbl ¢ uHPOpPMAIUEH,
CaMOOPTaHU3aIIUH ¥ CaMOYTIPABJICHUS, KOMMYHHUKAIIH.

Conepxanrie 0011eo0pa3oBaTeIbHON NUCIMIDIMHLI HAIMPABICHO HA JTOCTHKECHUE
o0mMx u mpodeccHoHATBLHBIX KoMreTeHi B cooTBercTBUU ¢ DI'OC CIIO, Ha ocHOBe
(GbOopMHPOBaHUS JIMIYHOCTHBIX, METAIIPEAMETHBIX U TIPEAMETHBIX PE3yJITATOB O0YUCHMSI,
pernmamenTupoBaHHbix PI'OC COO.

B npoduiibHy0 COCTaBIISIIONTYIO TT0 0011Ie00pa30BaTeIbHON TUCIIUIUTUHE BXOIUT
NIPOeCCHOHATEHO OPUEHTHPOBAHHOE COJICPIKaHUE, HEOOX0aUMOE TSt (POPMHUPOBAHUS Y
o0ydJaromuxcst 001muX 1 MPOGheCCUOHATBHBIX KOMIIETEHITHH.

B mporpamme mo oOmieoOpazoBarenbHoit auctuiuimHe «OJ[.12  Xumwusy,
peanu3yeMolM Tpu MOArOTOBKE oOyvamomuxcs mo mnpodeccusMm, TpodHIbHO-

OPUEHTUPOBAHHOE COJICPKAHUE HAXOAUT OTPaKCHUE B Temax: Tema 7.1.



1.4. Ilaanupyembie pe3yJibTAThI OCBOCHHUSA 0011€00pPa30BaTEbHON JUCHUILIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
1 Ha ocHoBe PT'OC COO

B pamkax mporpammser obmieo0pazoBarenbHoi quciuiuinabl « OJ1. 12 Xumus» 00ydaromuMucs 0CBauBalOTCs TUIHOCTHBIC
(JIP) u meranpenmetnsie (MP) (o6mue) u npeamerssie (I1P) (nucuumnnuHapHbie) pe3yabTaThl B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC cpennero obmero obpazoBanus. Ocoboe 3HAUEHUE AUCIUIUIMHA UMEET NpU (OPMUPOBAHUU M PA3BUTHH OOMIMX U
po(ecCUOHANBHBIX KOMIETEHIINH MO CIENUaTbHOCTH.

O01mmne KoMIeTeHUUH I1anupyembie pe3yabTaThl 00yYeHUst
(OK, IIK 6 coomeemcmauu c
@I'OC CIIO no O6ume’ JucuMnIMHapHbIe”

cneyuanbHocmu/npodheccuu)
OK 01. Beibupats criocoOb1 B yacTu Tpy10BOro BOCIIUTAHUS: - TOTOBHOCTh K BJIaJIETh CUCTEMOM XMMHYECKUX 3HAHUU, KOTOpasi BKIIFOYAET:

peneHns 3a1a4 npoQecCuoHa [Tpy 1y, 0CO3HaHHE IIEHHOCTH MacTepCTBa, OCHOBOIIOJIAralOIINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM,

bHOMU JIeSTEIIbHOCTH TPYIOJIO0HE; - TOTOBHOCTH K aKTUBHOMN HIIEKTPOHHAS 000JI04YKa aTOMa, S-, P-, d-3JIeKTPOHHBIE OpOUTATIN

[IPUMEHUTENBH O K PA3JIMYHBIM [IEATETLHOCTH TEXHOJIOTMUYECKON M COLMAIbHOMN ATOMOB, MOH, MOJIEKYJIA, BAJIGHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD,

KOHTEKCTaM HAIPaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH, CTETIeHb OKUCJICHUS, XUMUUYECKas CBSA3b, MOJIb, MOJIIpHAs Macca,
[UTAHUPOBATh U CAMOCTOSTEIILHO BBIMIOJIHATH TAKYIO [MOJISIPHBIA 00BEM, YIJIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS
NesITeNbHOCTD; - UHTEPEC K Pa3InYHbIM chepam rpymna, paaukai, U30Mepusi, HK30MEPbL, TOMOJIOTUYECKUH A/,
npodeccuoHaIbHOM NesTenbHoCTH, OBIaaeHne COMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO/- U a30TCOIEPKAIUE
VHUBEPCAJIbHBIMU yU€OHBIMU MIO3HABATENBHBIMU  [COEAMHEHUS, OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBOIbI,
NeNCTBUAMMU: a) 0a30BbIC JJIOTHYECKUE JCHCTBUA: -  PKUPBI, O€TKH1), MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO,
CaMOCTOSITENTLHO (OPMYIUPOBATH U BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS, KPUCTAJUTHUECKasl pEelIeTKa,
AKTyaJU3UPOBAThH MPOOJIEMY, pACCMATPUBATH €€ TUTIBI XUMUYECKUX PEAKINK (OKUCIUTEILHOBOCCTAHOBUTEIIbHBIE,
BCECTOPOHHE; - YCTAaHABJIMBATh CYIIECTBEHHBIH HK30-U HJI0TEPMUYECKHE, PEaKI[M HOHHOTO 0OMEHa), pacTBOP,
[MPU3HAK WIK OCHOBAHUS ISl CPAaBHEHMUS, PIIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IIEKTPOJIUTUYECKAS

KJ'IaCCI/I(bI/IKaHI/II/I u O606IH€HI/IH; - OIIpCACIIATh UCIN [qucConuanus, OKMUCINTEIb, BOCCTAHOBUTCIIb, CKOPOCTbH
ACATCIIBHOCTH, 3a/laBaTh MapaMCTPbl U KPUTCPUHN UX XUMHUYCCKOM pCaKknuun, XUMH4YCCKOC paBHOBeCI/Ie), TCOpHUHU U

NOCTHXKEHHUS 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOSHUSI OPIraHUYECKUX BEILIECTB
- BBISIBJISIT 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B A.M. Bytneposa, Teopus 31EKTPOJIUTUIECKON TUCCOLUAINH,
aCcCMaTPUBAEMBIX SBJICHUSX; - BHOCUTD nepuoanueckuid 3akoH JI.M. Menneneesa, 3aK0OH COXpaHEHUs

! VKa3pIBaIOTCSA TMYHOCTHEIE U METAPEAMETHEIE pe3yabTatsl 13 ®I'OC COO (B mocnemneii penaxmuy ot 18.11.2022) B oTrIaronbsHoi Gpopme, popMHEpyeMBbIe
00111600pa30BaTENILHON AUCITUTLTHHON
2 JlucuunnmHapHele (PEIMETHBIE) PE3YJILTATH YKA3hIBAKOTCA B COOTBETCTBHY C MX NOJHBIM nepeunem Bo ®TOC COO (B mocnenneii penakimu ot 18.11.2022



KOPPCKTUBLI B ACATCIbHOCTh, OHCHHUBATD
COOTBETCTBHE PE3yJIbTATOB LIEJISIM, OLICHHUBATh
[PUCKU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTHU, - Pa3BUBATH
KpPEaTUBHOE MBIIUICHHUE TP PEIICHUN YKU3HEHHBIX
po0sem 0) 6a30BbIE UCCIIENOBATENBCKUE ICUCTBUS:
- BJIAJICTh HABBIKAMH Y4E€OHO-HCCIICIOBATEIbCKOM 1
HpOGKTHOfI ACATCIIBHOCTHU, HABBIKAMUA PAa3pCIICHUSA
po0JIeM; - BBISBIISATH IPUIHMHHO-CJICICTBCHHBIC
CBS3H N aKTyaJIM3UPOBATH 3aaa4y, BbIIBUT'ATh
HIIOTE3Y €€ PEIICHHUs, HAXOIUTh apTyMEHTBI JIJIs
TOKa3aTeNIbCTBA CBOMX YTBEPXKICHUMN, 3a]1aBATh
MapaMeTpbl U KPUTEPUU PEIICHUS; - aHATU3UPOBATh
MMOJIYUYCHHBIC B XOAC PCIICHUA 3a/]a4r PE3YJIbTAThI,
KPUTUYCCKH OIICHUBATh MX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATH U3BMCHCHUC B HOBBIX YCIOBHUAX, -
YMETh IEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U
MMPAKTUYICCKYIO oOJactu KHU3HCOACATCIBHOCTHU, -
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MMPCAMCTHBIX 06J'IaCTCI\/JI; - BBIJIBUI'aTh HOBBIC UJICHU,
Mpe/Jiarath OPUTHHAIBHBIC TOAXO0/IbI U PEIICHHS; -
CIIOCOOHOCTH MX MCTIOIH30BaHUS B TIO3HABATEIIHLHOU
U COIMATIbHON TPAKTHKE

Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMUH,
(haKTOJIOrMUYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUN U
0€3011aCHOM HCII0JIb30BAHUN BAYKHEHIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH
UeIOBEKA; - YMETh BBISBIIATH XapaKTE€pPHbIE MPU3HAKHU U
B3alMOCBS3b U3yUEHHBIX IIOHATUHN, IPUMEHATh
COOTBETCTBYIOIIME IMOHATHS P OIIMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHUYECKUX U OPraHMYECKHUX BEUIECTB U UX NIPEBPALLEHUM;
BBISIBJISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUM C MOHATHSIMU U
[IPEICTaBICHUAMH JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB; -
YMETb UCIIOJIb30BaTh HANMEHOBAHMS XUMUYECKUX COCUHEHUN
MEXyHapOJHOIO COI03a TEOPETUUYECKOM U MPUKIIAJHON XUMUH U
TpUBHAJIbHbIE Ha3BaHUS Ba)KHEHUIINX BELIECTB (3THJIEH, alleTUJIEH,
ruiepuH, GeHom, GopManbaerui, yKCycHast KUCI0Ta, MIUIHH,
[YTapHBIM Ta3, YIIEKUCIIBbIA a3, aMMHAK, TallleHas U3BECTb,
HeralieHasi U3BeCTb, UThEBas COJAa U IPYTHX), COCTaBIATh
(bopMyIIBI HEOPTaHWYECKUX M OPTaHWYECKHUX BEIIECTB, ypPaBHEHHUS
XMMUYECKUX peakIii, 00BSICHATh UX CMBICIT; IOATBEPKIATh
XapaKTEPHbIE XUMUYECKHAE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAaMU U 3alMCSIMH YPABHEHUN
XUMHUYECKUX PEaKLNii; - YMETh yCTaHABINBATh MPUHAAJIEHKHOCTh
M3Y4YEHHBIX HEOPraHUYECKNX U OPraHUYECKHUX BELIECTB K
OIPEIEIECHHBIM KJIaccaM U IpynnaM COeIHHEHHH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEWUIINE CBOWCTBA; ONPEACIAT
BU/Ibl XUMHUECKUX CBsI3eH (KOBaJICHTHAs, HOHHA,
MeTasuindeckas, BOJOPOHAs), TUITbl KPUCTANIMYECKUX PEILETOK
BelIeCTB; KIacCU(PUIIMPOBATh XUMUYECKHUE PEaKIUy; -
c(OopMHPOBATH MPEACTABICHUSA: O XMMUYECKOI COCTaBIIOIIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUH B [IO3HAHUU
SIBIICHUI TIPUPOABI, B (GOPMUPOBAHUU MBILICHUS U KYJIbTYPbI
ITTYHOCTH, €€ PYHKIMOHAIBHON IrPaMOTHOCTH, HEOOXOIMMOM ISt
peIICHHs MTPAKTUYECKHUX 33124 U HKOJIOTHUECKU 0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpEE; - YMETh

[IPOBOJIUTH PacyeThl 0 XUMHUECKUM (OpMyJiaM U YpaBHEHHSIM
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XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHHUEM (1)I/I3I/I‘-ICCKI/IX BCJINYHH,
XapaKTePU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHHS JUIS
[IPUHATUA pCIHCHI/II\/JI B KOHKPCTHBIX JKU3HCHHBIX CUTYyalUsiX,
CBSI3aHHBIX C BEIIECTBAMU U MX IPUMECHEHUEM

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOVCKa, aHAJIHM3a U
MHTEPIPETany HH)OpMaIUH
1 MH(OPMAIMOHH bIe
TEXHOJIOTUH TS BBITIOJTHEHUS
3a1a4u poQeccuoHall bHOU
NesITeIbHOCTH

B oOnacTy II€HHOCTM HAay4HOTO [IO3HAaHUSA: -
c(hOpMUPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW MPaKTHUKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeCTa B
[OJIUKYJIBTYPHOM MHpPE; - COBEpPIICHCTBOBAHUE
SI3BIKOBOM M YHUTATENIbCKON KYJIBTYPBl KaK CPECTBa
B3alMOJICHCTBHS MEXKTy JIFOJIbMU U MTO3HAHUS MUPA;
- OCO3HAaHHE IIEHHOCTH Hay4HOH JesSTeNbHOCTH,

TOTOBHOCTh OCYILECTBIIATh IIPOEKTHYIO 151
MICCIIEA0BATENBCKYI0 NEATENbHOCTh UHANBULYAJIBHO
n B rpynne; OBnaneHue  yHUBEPCAIbHBIMH
y4eOHBIMM  I103HABATEIbHBIMU  JEHCTBUSAMHU: B)

pabota ¢ wuH(bOpMammen: - BIANETh HABBIKAMH
nosydeHuss MHOOPMAIMK M3 HCTOYHHKOB Pa3HbIX

TUTIOB, CaMOCTOSATENBHO OCYIIECTBISATH ITOMCK,
aHaIM3, CHCTEMaTH3alUI0 W HMHTEPIPETAIUIO
MHPOpPMALIMK  PAa3NUYHBIX  BHUAOB U (opm

[PEACTABJICHUS; - CO3JaBaTh TEKCThl B Pa3IUYHbBIX
dopMaTax C ydeToM Ha3HAYCHHS WHQPOpPMAIUU U
[[eJIeBO  ayAUTOPUH, BBHIOMpas  ONTUMAIbHYIO
dopMy TpeacTaBIeHHS W BH3YaIM3alLUU;
OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(POpMAIIMK, €€ COOTBETCTBHE IPABOBBIM H
MOpPAJIBHO-ITUYECKUM HOpMaM; - HCIOJIb30BaTh
cpeacTBa MHPOPMAITMOHHBIX U KOMMYHHKAITHOHHBIX

TEXHOJIOTHI B PECLICHUN KOTHHUTHMBHBIX,

YMETh IUIAHUPOBATh U BBIMOJIHATE XUMUYECKUM IKCIIEPUMEHT
(mpeBpallleHuss OpraHMYeCKHX BEIIECTB NPHU HarpeBaHUU,
[0Jly4eHUE JTUJIEHA U HW3YYEHHE €ro CBOWCTB, KayeCTBEHHbIE
pEaKkIMM Ha  aJlbJEerHibl, KpaxMmal, YKCYCHYK KHCIIOTY;
neHaTypanus OEIKOB PU HarpeBaHUU, LIBETHbIE pEaKIUu OEIIKOB;
[IPOBOAMTDH PEAKIIUU HOHHOTO OOMEHa, OMPEENATh CPely BOIHBIX
[PAacTBOPOB, KayeCTBEHHBIC peaKkIu Ha cyibhaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
PKCIIEpUMEHTANIbHBIE  3aaud 1o TemaM  "Meramisl" ¢
"Hemetamnel') B COOTBETCTBHM C TpaBWJIaMHU  TEXHHUKHU
0e301acHOCTH TpU OOpallleHUH C BELIECTBAMM U Ja0OPAaTOPHBIM|
000pyZOBaHHEM; TPEACTABIATH  PE3ydbTaThl  XUMHUYECKOTO
PKCIIEpUMEHTa B (OpME 3alUCH YPABHEHUH COOTBETCTBYIOIIHX
peakuii u  (QopMyIMpoOBaTH BBIBOJBI HAa OCHOBE ATHX
[pEe3yJIbTaTOB; - yMeTb  aHAJU3UpPOBaThb  XUMHUECKYIO
MHGOpMAIIMIO, TOIYy4YaeMyl0 W3 pa3HBIX HCTOYHUKOB (CpEICTB
MaccoBoil MH(OpManuu, cetb MHTEpHET W Apyrue); - BIaJeTh
OCHOBHBIMM  METOJIaMHM  HAy4YHOTO TIIO3HAHMUS  BEIIECTB M
XUMUYECKUX SBJICHUM (HAOJIIOeHNE, U3MEpPEHUE, SKCIECPUMEHT,
MOJIETTUPOBAHUE); - YMETh MPOBOJUTH PACUYEThl MO XUMUYECKUM
dbopMyraM W ypaBHEHHSIM  XHUMHYECKHX  peakuuil ¢
MCIIONB30BaHUEM  (DM3MYECKUX BEIWYHMH, XapaKTePU3YIOIINX
BellecTBa €  KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE  yCIIOBHMSI)  Ta30B,  KOJMYECTBA  BEIECTBA;
MCIIOJIB30BAaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSA ISl TPUHSTHS
[pEIIEHUIT B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C
BEIIECTBAMH M UX TPUMEHEHUEM
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KOMMYHHUKATHUBHBIX W OpPTraHU3allMOHHBLIX 3a7a4 C
CO6J'IIOI[CHI/ICM Tpe6OBaHI/II71 OProHOMHKH, TCXHUKHU

Oe3omacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX u ATUYECKUX HODM, HOPM
MHPOPMALIMOHHOW  0€301MacHOCTH; -  BIAJETH

HaBbIKAMU PACIO3HABAHUS U 3aILUTHl MH(OpMAIIH,
MH(POPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

OK 04. 3ddexTuBHO
B3aMOCHCTBO BaTh U
paboTaTh B KOJIJICKTUBE H
KOMaH/IC

TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEIEIICHHIO; -OBJIaJICHUE HaBBIKAMMY|
yaeOHOHCCIIe10BaTeIbCKOH, IIPOEKTHOMN i1
COLIMAJIBHON JIeSATEIbHOCTH; OBnaneHue
YHUBEPCAJIbHBIMU KOMMYHHMKaTUBHBIMY
neicTBUsAMH: 0) COBMECTHas JCSTEIbHOCTD:
[MOHMMAaTb W MWCIOJB30BaThb  MPEUMMYLIECTBY|
KOMaHJAHOM M  UHAMBHUIyaJlbHOM  paOoThI;
[IPUHUMATb LEJIH COBMECTHOM  JIE€ATENBHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JECUCTBUS IIO
€c JIOCTIKEHHUIO: COCTaBIATh IUIAH JCWCTBHH,
[pacipenensaTb pojau ¢ y4eTOM MHEHHMM y4aCTHHKOB
00CyX/laTh PpEe3yJIbTaThl COBMECTHOH paboThI;
KOOPJMHUPOBATh U BBINOJHATH PabOTy B yCIOBUSIX
pEeaTbHOro, BUPTYaJIbHOIO U KOMOMHHMPOBAHHOTO
B3aUMOJCUCTBUA; - OCYILIECTBIATH IO3UTUBHOE
CTpPAaTETMYECKOE  MOBEACHHE B Pa3iIM4YHBIX
CUTYalLUsIX, IPOSIBJISITH TBOPUECTBO U BOOOpaAKEHUE,
ObITh MTHULIMATUBHBIM OBlaJieHHe YHUBEPCATIbHBIMU
PETYNSTHBHBIMH JIEHCTBUSMU: T) MPHHATHE ce0sl U
NPYTUX JIIOJEH: - IPUHUMATh MOTHBBI U apTyMEHTBI
NpPYrux  JIIOJEed P aHAIW3€  pe3yJbTaToB
NESTEIbHOCTH; - NPU3HABATh CBOE NPABO U IPABO
Npyrux JroAed Ha  OomMOKH; -  pa3BHBATH
CIOCOOHOCTh TNOHUMATh MHUpP C TMO3ULHUH JAPYroro
YEJIOBEKA;

-XJIOpHUA-aHUOHBI, Ha

- YMETh IJIAHUPOBAaTh W BBIMOJIHATH XUMHUYECKHH DKCIIEPUMEHT
(mpeBpallileHusT OpPraHMYEeCKUX BEIIECTB TMpPU  HArpEeBaHUH,
MOJTydeHUE JTHJIICHAa M H3YYEHHE €ro CBOWCTB, Ka4eCTBEHHBIC
pEaKkIMy Ha  albJETHIbl, KpaxMmal, YKCYCHYIO KHCIIOTY;
ImeHaTyparmsi 6eJIKOB IMPY HarpeBaHUH, IIBETHBIC PEAKITUH OCIIKOB;
[TPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHA, ONPEACIISATh CPELy BOIHBIX]
[PACTBOPOB, Ka4eCTBEHHBIC pPEaKIMU Ha Cyib(dar-, kKapOOHAT- W
KaTHOH aMMOHUS; pemarb
PKCIIEpUMEHTANIbHBIE  3alauyd 1o TemaMm  "Mertamisl" u
"Hemertannel") B  COOTBETCTBUM € MpaBUIaMH  TEXHUKH
0€30TIaCHOCTH TIPH OOpAIllEeHUH C BEIIECTBAMH U JIAOOPATOPHBIM
000pyJIOBaHUEM; TMPEACTABISATh  PE3YJIbTAaThl  XUMHUYECKOTO

-pKcriepuMenTa B (hopMe 3aluCU YpPaBHEHHH COOTBETCTBYIOIIMX

peakiuii ¥ GopMyIHPOBATH BHIBOIBI HA OCHOBE ITUX PE3YIHTaTOB

OK 07. CoxnelicTBOBaTH

B o0yacTu OKOJOTHUYCCKOI'O BOCIIMTAHUA

- chopMUPOBATH MPEACTABICHUS: O XHMHUYECKON COCTaBISIONIEH
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COXPAHEHUIO OKpYXKarolen
Cpelbl, pecypcocOepex eHuto,
[PUMEHATH 3HaHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOJCTBA, 3)PEKTUBHO
IeliCTBOBATh B YPE3BbIYAMHBIX
CUTYyalHsax

C(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOW  KYJBTYPHI,
[MOHUMAaHHE BIHMSHUA COLMAJIbHO-YKOHOMHYECKHUX
[MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COUATIBHOM
Cpelbl, OCO3HaHHWE  T[JIOOANBHOTO  XapakTepa
DKOJIOTUYECKUX  TIPOOIIeMm; IJJAHUPOBAHUE U
OCYILECTBJIIEHUE JCHUCTBUI B OKPYKAIOILLEH Cpee Ha
OCHOBE 3HAHUS LEJIed YCTOMYUBOIO DPa3BUTHS
YEIIOBEUECTBA; AKTUBHOE HENPUSITHE JEUCTBUM,
[MPUHOCAIINX BPEJ OKPYXKAIOUIEH Cpelie; - YMEHHUE
[IPOTHO3UPOBATh HEOJIATONPHUITHBIE SKOJIOTHYECKHE
OCJIEACTBUS MPEANPUHAMAEMBIX JIEUCTBH,
[peAoTBpaliaTh  WUX; -  pACHIMPEHHUE  OIbITA
NEATEIbBHOCTH 3KOJIOTUYECKON HaNpaBJIE€HHOCTH; -
OBIIaJICHHE HaBBIKAMH Y4eOHO-HCCIEI0BATENbCKOM,

€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B MO3HAHUMY|
SIBICHUNA MPUPOIBI, B (POPMHUPOBAHUM MBIIIICHUS U KYJIbTYpPbI
ITTYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM /11|
pELICHUs MPAKTUYECKUX 3a/1a4 U 3KOJOIMYECKHM OOOCHOBAHHOIO)
OTHOIIEHHS K CBOEMY 370pPOBbI0 U NPHUPOAHON Cpene; - yMeTh
COOJII0JaTh MpaBUIIa HKOJOTMUYECKH L1e1ecO00pa3HOro NOBEICHHUS
B OBITY W TPYJIOBOH JESTEIHHOCTH B LEISIX COXPAHEHUS CBOETO
3I0POBbS M OKPYXKAIOLIEH MPUPOJHON CpEeAbl; YUUTHIBATH
OMACHOCTh BO3JEUCTBUS HAa >KMBBIE OPraHU3MBI ONpPEAEIEHHBIX
BEIIECTB, IIOHUMAsi CMBICII [TOKA3aTessl MPENeIbHON JOIyCTUMON
KOHIICHTpALuU

[MPOEKTHOM M COLIMAJIbHOM NEATEIbHOCTH;
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2. OFBEM OBIIEOBPA30OBATEJBHON JUCIHUILIMHBI U BUJIbI

YYEBHOMU PABOTHDI
Buj yueOHoit padoThl O0bem B yacax
O0Bem o0pa3oBaTe/IbHOM MPOrpaMMbl 001e00pa3oBaTeIbLHOM 7
AUCIHHTJIMHBI
BT. U..
OcHOBHOe coiep:KkaHue
TeopeTHIecKoe oOydeHue 30
nabopaTopHbIe/IPAKTUUECKUE 3aHATHUS 42
IIpodeccnonanbHO OpHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue 6
MPHUKJIAJTHOT0 MOYJIsI)
TeopeTudecKoe o0yueHue 2
mab0paTOPHBIE/TTPAKTUUECKHE 3aHATUS 4
IIpome:xkyTouHast arTecTanus ( 3a4er)




3. COAEP)KAHUE U TEMATUYECKOE IIJIAHUPOBAHHUE OBIIIEOBPA3OBATEJbHOM JUCIUILIAHBI

O.12 Xumus

HaunmeHnoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro Mmarepuasa u GopmMbl OpraHu3anuu
AeATeTbHOCTH 00YYaro X Cs

O0nLeM
B yacax

dopmupyemMbl
e
KOMIIeTEHIIUH

Hanpasienus
BOCIIMTATEJIbHOM
padoThI

Paznea 1.

OcHOBBI CTpocHUs BeIECTBA

Tema 1.1.
CrtpoeHue aToMoB
XUMHYECKHX
3JIEMEHTOB
npupojaa
XHMHYECKOH CBSI3H

Copep:xaHue y4e0HOI0 MaTepuaJia

1.

CoBpemeHHast MoeNb CTPOeHUST aToMa. CUMBOJIMUECKUN SI3bIK
XUMHAH. XUMUYECKHI 3JIEMEHT. DIEKTPOHHAS KOHPUTYpALIUS
atoma. Kimaccudukanmss XuMHIeCcKuX dJIEMEHTOB (s-, p-, d-
AJIEMEHTHI). BaneHTHbIe 31eKTpOoHBL. BaneHTHOCTS.
DJIEKTPOHHAS MPUPOAA XUMUYECKOU CBA3H.
DNIEKTPOOTPULIATETLHOCTh. BUIbI XUMHUUYECKON CBSI3U
(xoBasieHTHAs, MOHHASI, METAJTMYECKAs, BOJOPOIHAS) U
c1ocoObI ¢ 00pa30BaHUs

OK 01

Tlo3HaBaTtennHOE

IIpakTH4yeckune 3aHITHSA

Pemenue 3aganuii Ha KCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKHU
Y Ha3BaHUU COEIMHEHUI 110 HOMEHKJIATYype MEKIyHAPOIHOTO
CO103a TEOPETUYECKOMN U MPUKIIATHON XUMHUHU U TPUBUAIIBHBIX
HA3BaHUU JUIS COCTABIICHUS XUMUYECKUX POpMyTT
JIBYXaTOMHBIX COSJIMHECHUH (OKCHIIOB, CYJIb(UIOB, TUIPUIOB U
T.II.) U APYTUX HEOPTaHUYECKUX COCTMHEHUI OTACTbHBIX
Ki1accoB. [IpakTuueckue 3ajaHnsi HA YCTaHOBJICHHUE CBA3U
MEXIy CTPOCHHEM aTOMOB XMMUYECKHUX AJIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX 3JIEMEHTOB
1 UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
[TeproIM4eCcKOl CUCTEMBI.

Tlo3unaBarennHOE

Tema 1.2.

ITIpakTH4yecKkue 3aHATHS

OK 01 OK 02
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

IMepuoguveckuii
3aKO0H M TA0JMIA
.. MeHnaeneeBa

[Tepuoanueckas cucrema XuMHYECKUX 31eMeHToB J[. M.
Menpneneesa. PU3nUeCKUA CMBICTT

ITepuoaunueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJ0KEHUEM
XUMHUUYECKOTO d7ieMeHTa B [leproauyeckoi cucreme.
MupoB033peHUeCcKOe U HaydHOe 3HaueHue [lepuoguueckoro
3akoHa /.. Menneneesa. [Ipornosst /[.11. MeHnneneena.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. Perenue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUH Ha
XapaKTepU3aIUI0 XUMHUECKUX dJIEMEHTOB «MeTtaummyeckue /
HEMETaJUIMYECKUE CBOMCTBA, SJIEKTPOOTPHUIIATEIIBHOCTh
XUMHUYECKHUX AJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM
CTPOEHHUEM M TI0JIOKEHHUEM B MEPUOIUYECKON CUCTEME
XUMUYecKkux ayiemeHToB JI.WM. MenaeneeBay

Pazpmea 2.

XuUMHYECKHE peaKunu

Tlo3unaBarennHOE

Tema 2.1. Tunsl
XHMHYECKHAX
peakuuii

Coneprkanne yue0HOro MaTepuajia

OK 01

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIMN C y4acTHEM
Heopranuyeckux BemiecTB. CocTaBiieHHue ypaBHEHUI peakuuit
COCIIMHEHUS, Pa3JIoKEHUs, 3aMEIIeHUs, OOMEHa, B T.4. peaKIHii
TOPEHUs, OKACIICHUSA-BOCCTAHOBJICHUS. Y PABHEHUSI OKUCIICHUS-
BOCCTaHOBJIEHUA. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHUE U YPAaBHUBAHUE OKUCIIUTEIIBHO-
BOCCTAHOBUTEJILHBIX PEaKIMii METOI0M 3JIEKTPOHHOTO OanaHca.
OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIE PEAKLIUN B IIPUPOJIE,
IIPOU3BOACTBEHHBIX MIPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB

Ilo3naBatenprHOE

IIpakTryeckune 3aHATHS

KonuuecTBeHHBIC OTHOIICHUS B XUMUU. OCHOBHBIC KOJIMYCCTBCHHEIC
3aKOHbI B XMMHHU U paCyY€ThI 10 YPABHCHUAM XUMHUYCCKUX peaKHI/Iﬁ.
Moab Kak CAHUIa KOJINYCCTBA BEIICCTBA. MOJISIpHaSI macca.

Ilo3naBarennHOE
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HanpasJiienus

O0bem ®opmupyembl .
HaumenoBanue Conep:xanue yueO0HOro MmaTepuasa u (popMbl OPraHu3aALUH B 4aCaX e BOCIHHTATEILHOM
pa3/iesioB U TeM AeITeJIbHOCTH 00y4aroLuXcs KOMITETeHIHH padoThHI
3aKOHBI COXpaHEHUs! MacChl ¥ 3HEPTruu. 3akoH ABOrajpo. MossipHbIii
0o0beM ra3oB. OTHOCHUTENbHAs IUNIOTHOCTh I'a30B. PacueTsl o
YPaBHEHHUSM XMMUYECKHUX PEaKIMi ¢ UCTIOIIb30BAaHHEM MacCHhI,
o0beMa (HopMaslbHbIE YCIOBHS) Ta30B, KOJMUYECTBA BEIECTBA
Tema 2.2. Conepxanue y4eOHOro MaTepuaJia 2
DNEKTPOJHUTHYECK | Teopus 2MeKTPOTUTUICCKON Auccorrauu. MoHbI. DIeKTPOIUTHI, OK 01 OK 04 | [To3HaBaTenbHOE
asi TMCCONMANMS M | He3JIeKTpoauThl. Peakuiuu nonHoro oomena. CocraBiieHue peakiui
HOHHBII 00MeH HMOHHOTO OOMEHa IyTEM COCTaBJIECHMSI UX MOJHBIX U COKpAILEHHBIX
MOHHBIX ypaBHEeHUH. KHCI0THO-OCHOBHBIE peakunu. 3a1aHus Ha
COCTABJICHUE MOHHBIX PEAKIUI
JlabopaTopHble 3aHATHS 4
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”. [To3naBatenbHOE
HccnenoBanue TUIOB (110 COCTaBY M KOJIUYECTBY UCXOAHBIX U
00pa3yromuxcs BEIIECTB) U MPU3HAKOB XUMUUECKHUX PEAKIIHM.
[IpoBeneHue peakiuii FOHHOrO 0OMeHa, ONpeIeTICHUE CPEbl
BOJIHBIX PacTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX PeaKIuil
KonTpoannas padora 2
CrtpoeHue BelecTBa U XMMHUECKHE PEAKIUU ITo3HaBaTenbHOE
Paznea 3. CTpoeHne M CBOIICTBA HEOPTAaHMYECKHX BelleCTB
Tema 3.1. Conepxanue y4eOHOro MarepuaJia 2 OK 01 OK 02 | [lo3HaBarenbHOE
Knaccupuxauus,
HOMEHKJIATYPA H [Ipenmer Heoprannueckoit xumuu. Kiaccuduxanus HeopraHmuecKux
cTpoeHHe BeulecTB. [IpocThie u cinoxHble BeniecTBa. OCHOBHBIE KIIacChl
HEOPraHUYecKuX CJIO’KHBIX BEIECTB (OKCHU/IbI, TUAPOKCHUIbI, KUCIIOTBI, COJIH).
BellecTB B3aumocBsI3p HEOPraHUYECKUX BEIECTB. ATperaTHble COCTOSHUS

BCIICCTBA. KpI/ICTaJ'IJ'II/I‘leCKI/Ie u aMOp(bHBIe BCIICCTBA. Turnbr
KPHUCTATINIMYCCKUX PCIICTOK (aTOMHaH, MOJICKYJIsIpHAas, MOHHAasd,
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

MeTaJUIn4ecKasi). 3aBUCHMOCTD (PU3NIECKUX CBOMCTB BEIIECTBA OT
THUIA KPUCTAIINYECKOH pemeTku. 3aBUCUMOCTb XUMUYECKOMH
AKTUBHOCTH BEILIECTB OT BUJAa XUMUYECKON CBSA3M U TUIIA
KpHUCTaIIIMUecKoi pemeTku. [TpuurHbl MHOrooOpa3us BeIecTs

IIpakTnyeckue 3aHATHSA

Homenknarypa HeopraHMUeCKHUX BEIIECTB: Ha3BaHKE BEIIECTBA
UCXOJISl U3 MX XUMHUYECKOH (POPMYIIBI MITH COCTABIICHUE XUMHUYECKOU
(dhopMyIIbI HCXO/IS U3 HA3BAHUS BEIECTBA TI0 MEXTyHAPOTHOM
(MIOITAK) nnu TpuBHaIbHON HOMEHKIIAType. Pemenue
MPAKTHYECKUX 3aJaHUI 10 KiIaccu(UKAIMKU, HOMEHKIIAType U
XUMHYECKHM (POpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB (yrapHbIH Ta3, yIIeKUCIIbIN Ta3, aMMHUAK, TallieHas U3BECTh,
HeralleHas U3BECTh, ITUTHEBAs COJA U JIPYTHX): HA3bIBATh U
COCTaBIISATh (OPMYIIBI XUMUYECKHX BEIIECTB, OTPEICIISATh
NPUHAJISKHOCTH K Kiaccy. CTOUHMKN XUMUYeCKO# nH(popMaIiu
(cpencts maccoBoit naopmanmu, ceth MaTEpHET 1 Apyrue). [Tonck
UH(QOPMAIIY 110 HA3BAHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Ilo3naBarennHOE

Tema 3.2.

Conepxxanue y4eOHOro MaTepuaJia

OK 01 OK 02
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

DOu3NKOXUMHYECK
He CBOMCTBA
HEOPraHU4ecKuX
BelleCTB

1.Metamibl. O6ume pusnyeckre 1 XMMUYECKUEe CBOMCTBA METAJLIOB.
CriocoObI nostyueHust. 3HadeHHne METaNIOB U HEMETAJIIOB B IPUPOJIE
1 KU3HEJEATEIbHOCTH Y€JI0BEKa U oprann3moB. Kopposus
METAaJUIOB: BHJIbl KOPPO3HHU, CIIOCOOBI 3aIUTHI METAIUIOB OT KOPPO3UH
2.Hemeramnel. O0mume pu3nueckne 1 XUMAYSCKUE CBOMCTBA
HeMeTasuioB. TunnyHele cBoiicTBa HemeTawioB [V— VII rpymm.
Krnaccugukanus n HOMEHKIIaTypa COEJUHEHUI HEMETAIIIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

3. Xumuueckue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB (OKCHI0B, TUIPOKCUIOB, KUCIIOT, COJIEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILLIECTB,
BOJOPOJHBIX COEANHEHNH, BBICIINX OKCUIOB U TMIPOKCHIOB

Tlo3unaBarennHOE

HpaKanecmle 3aHATHUSA

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLIMI C y4aCTHEM IIPOCTBIX
Y CJIO’KHBIX HEOPTaHWYECKHX BEIIECTB: METAJJIOB U HEMETAILIOB;
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX JIEMEHTOB,;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THAPOKCHIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA. PemeHnue
IIPaKTUKO-OPHUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha CBOMCTBA,
COCTaB, MOJy4yeHHEe U 0€30MacHOe UCTIOIb30BaHUE BaKHEHIITHX
HEOPraHWYECKUX BEILECTB B OBITY U MPAKTUUYECKOH eATeIbHOCTH
4eJIoBeKa

Ilo3naBarenbHOE

Tema 3.3.
HpenTuduxanus
HEOPraHM4YeCcKuX
BelleCTB

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota «aeHTnuKanms HeOpraHNIECKUX
BEIICCTBY. PeleHne SKkCrepuMeHTaIbHbIX 33124 110 XUMUYECKUM
CBOICTBaM METAJIJIOB U HEMETAJUIOB, 110 PACIIO3HABAHUIO
TIOJTYYCHHUIO COCMHEHUI METAIJIOB U HEMETAJUIOB.
I/IIIGHTI/I(bI/IKaI_[I/ISI HCOPraHNMYCCKUX BCIICCTB C UCIIOJIb30BAHHUECM HUX

OK 01 OK 02
OK 04

Ilo3naBarennHOE
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

(U3BUKO-XUMHYECKUX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX
peaxnuii. KauecTBeHHbIe peakiiuu Ha cynbdat-, kapOoHAT- U
XJIOPUAAHUOHBI, HA KATHOH aMMOHUS

Kontpoabnas padora

CBolicTBa HEOPraHMYECKUX BEIIECTB

Tlo3HaBartennHOE

Pazpea 4.

CTpoeHue 1 CBOICTBA OPraHMYeCKUX BellecTB

Tema 4.1.
Kaaccudpukanus,
CTPOEeHHE 1
HOMEHKJIaTypa
OPraHuYecKux
BellecTB

Conepxanue y4eOHOro MarepuaJia

[TostBneHne u pa3BUTHE OPraHUYECKON XMMHHU Kak Haykd. [Ipenmer
OpraHN4eCKOM XMMHUHU. MeCTO U 3HaYeHHEe OPraHUYECKON XMMUU B
CHUCTEME €CTECTBEHHBIX HAYK. XMMHUYECKOE CTPOCHHE KaK NOPAIOK
COCIMHEHMS aTOMOB B MOJIEKYJIE COITIACHO UX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOIO CTPOEHUS
opranndeckux coenunennit A.M. BytnepoBa. YriepoaHslii ckener
OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT

XUMHUYECKOTO CTPOCHUsI MOJIeKyJl. M3omepus u uzomepsl. Ilonsatue o

dbyukmonansHol rpynmne. Pagukan. [punuune! kinaccuduxanuu
OpraHUYeCKUX COCIMHEHUN. MexyHapoaHas HOMEHKJIATypa U
MPUHLIUIIBI HOMEHKJIATYPbl OpraHuYecKux coenHeHui. [lonarue o0
a30TCOJIEPKAIINX COCTMHEHUAX, OMOIOTMYECKH aKTUBHBIX
BelecTBax (yrieBoaax, )Kupax, oemkax u ap.),
BBICOKOMOJICKYJIIPHBIX COCTMHEHUSIX (MOHOMED, OJIHMED,
CTPYKTYpPHOE 3BEHO)

OK 01

Tlo3HaBartennHOE

HpaKanecmle 3aHATHUSA
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

HomMmeHkatypa opraHM4eckux COeIMHEHUN OTAEIBHBIX KJIACCOB
(HachIIIeHHbIE, HEHACHIIIIEHHBIE U apOMaTHYECKUE yTIEBOIOPOIbI,
CHHPTHI, PEHOIIBI, AJIbJICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U IP.)
CocTraBiieHre OTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyT
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB, UCIIONb3YS UX
Ha3BaHUS [0 CUCTEMATHYECKON U TPUBUAIBHON HOMEHKIIAType
(3THNCH, alleTHIICH, TIUIeprH, GeHOM, POopMaTbIETHI, YKCYCHAs
KHCJIOTa, TIUIMH). PacueTsl npocteiiieit popmysbl opraHnuecKoit
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTana (B %)

Tlo3unaBarennHOE

Tema 4.2.
CBoiicTBa
OPraHMYecKux
coeMHeHu i

Coaepxanue yueOHOro Marepuasa

OK 01 OK 02
OK 04

PU3NKO-XUMUYECKUE CBOMCTBA OPraHUUECKUX COCIUHEHHUN
OTJIEJIbHBIX KJIACCOB (OCOOEHHOCTH KIacCU(PUKAIIIU U
HOMEHKJIATypbl BHYTPH KJIacca; FTOMOJIOTUUECKUH s U o01as
dbopmyna; uzomepusi; GuU3nIecKue CBOWCTBA; XUMHUECKHE CBOMCTBA;
CHOCOOBI MOTYYEHHUs): PeIeIbHbIE YTIEBOAOPOAb! (ATKaHbI U
LUKJI0aJKaHbl). ['opeHre MeTaHa Kak OJJMH U3 OCHOBHBIX UCTOYHHKOB
TEIJia B IPOMBILUIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YTJIEBOJIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE aJTKAHOB; —
Hernpe/iebHble (AJIKEeHbI, AIKUHBI U aJIKaJUEHbI) 1 apOMaTHYECKUe
yTIeBO10poAbl. 'opeHue aneTuiaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO INIAMEHU JJIS1 CBAPKHU U PE3KU METAJIJIOB
KHUCJIOPOJICOIEprKallle COSAMHEHUS (CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, AJIbJETUABI U KETOHBI, XKHPHI,
yraeBobl). [IpakTrueckoe npuMeHeHue 3TUIICHIIMKOIS, TIUIeprHa,
¢denona. [lpumenenue Gpopmasbaeruaa, aneraibIeruja, yKkCyCHon
KHUCJIO0ThI. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Moromiue
CBOMCTBa MbLJIa

Ilo3naBarenpHOE
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

a30TCO/IepXKAIINE COCTMHEHUS (AMUHBI 1 aMUHOKUCIIOTHI, OCJIKH).
BricokoMonekysipHble COeAMHEHUS (CHHTETUYECKUE U
OMOJIOTUYECKU-aKTUBHBIE). MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusaiys 3TUIeHa KaKk OCHOBHOE HAIIPaBJICHUE €r0
UCIIOJIb30BaHus. ['eHeTHuecKas CBsI3b MEXKIy Kiiaccamu
OpPTaHMYECKUX COSAMHEHUN

HpaRanecmle 3aHATHSA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENBHBIX KJIACCOB
(TpuBHaNbHAS U MEXAYHAPOAHASI HOMEHKIATypa, XUMHUECKUE
CBOWCTBA, CIIOCOOBI MOJTyUeHHsI): IpeebHbIe (aTKaHbI U
[UKJIOAIKAHBI ), HETIPEICIbHBIC (ATKEHBI, AIKMHBI U aJIKAIUEHBI) U
apoOMaTU4eCKUE YTJIEBOIOPO/Ibl, CIUPTHI U (PeHOIIbI, KApOOHOBBIE
KHUCJIOTHI U 3(UPBI, aJIbJETU/IbI U KETOHbBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3aJaHUsI Ha COCTABIICHUE
YpaBHEHUN XMMHUYECKUX PEaKLUN C yYaCTHEM OpPraHUYECKHX
BELIECTB HA OCHOBAHNHU UX COCTaBa U CTPOEHUS

CocraBiieHre cxeM peakiuil (B TOM YKCII€ 10 NPeJI0KEHHBIM
LIeT0YKaM MPEeBpAILEeHHIT), XapaKTepU3YIOLUINX XUMUYECKHUE CBONCTBA
OpPraHMYECKUX COEAUHEHUN OTIENbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIyYEHUS U Ha3BAHUE OPTaHUYECKUX COEIMHEHUN 10 TPUBHAIBHOU
WJIM MEXKIYHApPOIHON CUCTEMATUYECKON HOMEHKIaType. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA CBOMCTBA
OpPraHMYECKUX COCAUHEHUN OT/IEIbHBIX KJIACCOB

Ilo3naBarenpHOE

JlaGopaTopHas padora

JlaboparopHas pabota “IIpeBpaiieHus OpraHMYECKUX BEIIECTB MPH
HarpeBanuu'. [losyueHue 3THIIeHa U U3YYEHUE €T0 CBOMCTB.
MogenupoBaHre MOJIEKYJI U XUMUYECKUX IIPEBPALLICHUN HA IIpUMepe
JTaHa, TWJIEHA, alleTUJIeHA U Jp.

Ilo3naBarennHOE

Tema 4.3.

Copep:xaHue y4eOHOI0 MaTepuaJa
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

HNpentuduxanus
OpPraHuYecKux
BellleCTB, HX
3HAYeHHeEe N
NpUMeHeHHE B
OBITOBOM M
NMPOU3BOJACTBEHHO
W 1eITeJILHOCTH
yeJI0BeKA

buooprannueckue coenunenus. [lpumenenue u 6uoaoruveckas poiib
yraeBooB. OKUCIIEHNE YIIeBO0OB — HCTOYHHMK SHEPTHH KUBBIX
opranu3moB. O6nacTu npUMeHeHus: aMuHOKHCIOoT. [IpeBpamienus
0enKoB NuIIM B opranusme. buonorndyeckue GpyHKIuN O6EIKOB.
Buonornueckue ¢pyHKINH kUpoB. Poib oprannveckoil Xumuu B
peleHny npobieM nuieBoi 6ezonacHocTH Posb opranndeckoit
XMMHU B pEHICHUH MPOOIJIeM SHEpreTuYeckoi 6e30MacHOCTH, B
pa3BUTUU MEIMULIMHBI, CO3JAHUH HOBBIX MaTEpHAJIOB, HOBBIX
MCTOYHUKOB 3HEPIUHU (AIbTEpHATUBHbIE UICTOYHUKHU SHEPTUN).
OnacHOCTE BO3JEICTBYSI HA )KUBBIE OPraHU3Mbl OPraHUYECKHUX
BEIIECTB OT/ACIBHBIX KJIACCOB (YTIEBOAOPOABI, CIUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKUE TPOU3BOJHBIE, aTbJIETUIBI U JP.), CMBICI
110Ka3aTelIsl MPEAEIbHO JOMYCTUMON KOHIIEHTpAIU!

OK 01 OK 02
OK 04

Tlo3unaBarennHOE

JlaGopaTopHble 3aHATHS

JlabopaTtopHas pabora: “Mnentudukanus opraHnuecKux
COEIMHEHMI OTAENBHBIX KiaccoB” MaeHTudukarys opraHndeckux
COCTMHEHHH OTIEIBHBIX KJIACCOB (Ha MpUMEpE albACTHUIOB,
Kpaxmama, YKCyCHOW KHCIIOThI, OEJIKOB U T.I1.) C HCIIOIb30BAHUEM UX
(1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB U XapaKTCPHBIX KAYC€CTBCHHBIX
peakuuii. Jlenatypanus Oenka npu HarpeBaHuu. L[BeTHbIE peakuuu
0cnkoB. BO3HWKHOBEHHE aHATMTUYECKOTO CUTHAJIA C TOYKH 3PCHHUS
XUMHYECKHX MPOIECCOB MPH MPOTEKAHUH KaUeCTBEHHOM PEaKIuH,
HO3BOJ'I$IIOHICI71 I/I)ICHTI/I(l)I/IHI/IPOBaTB MPCATOKCHHBIC OPraHUYCCKHC
BEIIECTBA

Tlo3unaBarennHOE

KonTposbHas padora

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLECTB

Ilo3naBatenprHOE

Pasnea 5.

KuneTn4yeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKUX peakuuii
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

Tema 5.1
CxkopocTb
XUMHYECKHX
peakuuii.
XumMnueckoe
paBHOBecHe

Conepxxanue y4eOHOro MaTepuaJia

CKOpoOCTh peakiny, ee 3aBUCUMOCTb OT Pa3INYHBIX (PAKTOPOB:
MPUPOJIbI PEATUPYIOLIMX BEIIECTB, KOHIICHTPAMU PEArupyOIINX
BEILECTB, TEMIIEPATYPhl U IJIOMIAIA PEAKIIMOHHON TOBEPXHOCTH.
TeroBbie 3¢ (HeKTh XUMUYECKUX PEaKIuid. JK30- U
SHAOTEpMHUYECKUE, peakiuu. OOpaTUMOCTh peakiuii. XUMUYECKOe
PaBHOBECHE H €r0 CMEIICHUE TIOJT ICUCTBUEM PAa3IMIHBIX (PaKTOPOB
(KOHIIEHTpaIHs peareHTOB WIH MPOIYKTOB PEaKINH, TaBJICHHE,
TeMIlepaTypa) UIsl CO31aHUsI ONITUMAJIBHBIX YCJIOBUHM MPOTEKAHUS
xuMuueckux rnpoueccon. [Ipunnun Jle [larense

OK 01 OK 02

ITo3HaBaTenbHOE

IIpakTnyeckune 3aHATHS

Pelenne nmpakTUKO-OpUEHTHPOBAHHBIX 3aJaHUI HA aHAJIN3
(axTOpOB, BIUSAIOUINX HA N3MEHEHHE CKOPOCTH XUMHUECKON
peaxIuu, B T.4. C MO3UIIMH SKOJIOTHUECKHU 11eJ1eco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIEJIIX COXPAHEHUS
CBOETO 3/I0POBBS U OKPY’KaroIEel MPUPOIHOM cpebl. Pemenne
IIPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUI Ha IPUMEHEHHUE IIPUHIINIIA
Jle-laTenbe A1 HaXO0XKIEHUS HANPABIICHUS CMEILIEHUs PABHOBECHS
XUMHAYECKON peaKkiuy U aHaJIu3 GaKkTOPOB, BIUSIONIMX HAa CMEIICHHUE
XUMHUYECKOTO PAaBHOBECHUS

ITo3HaBaTenbHOE

Pa3pgea 6.

PacTBOpHbI

OK 01 OK 02
OK 07

Tema 6.1. IllonsaTHE
0 pacTBopax

Coaepxanue yueOHOro MmarepuaJia

PacTBopenue kak Qpu3nKo-XxuMu4eckuii npouecc. PacTBopsl.
CrniocoObl MPUrOTOBIIEHHS PACTBOPOB. PacTBOPUMOCTb.
MaccoBast 10711 pacTBOPEHHOTO BeriecTBa. CMbICIT TOKa3aTest
IIPEJIENbHO JOIMYCTUMON KOHLIEHTPALMK U €r0 UCII0JIb30BaHUE
B OIIEHKE dKOJIOTHUecKor Oe3omacHocTH. [IpaBmma
HKOJIOTMYECKH 1EIeCO000Pa3HOr0 MOBEACHUS B OBITY H

Tlo3HnaBarennHOE
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HanmeHnoBanue
pa3aesioB U TeM

Coaep:xanue yueOHOro Mmarepuana u GopmMbl OpraHu3anuu
AeITeJIbHOCTH 00y4aroLuXcs

O0nLeM
B yacax

DopmupyemMbl
e
KOMIIeTEeHIIUH

HanpasJiienus
BOCIIMTATEJIbHOM
padoThI

TPYAOBOM AEATEILHOCTH B LEIAX COXPAHEHUSI CBOETO 310POBbsI
1 OKPY’KaoIIe MpUPOIHOM Cpeibl; OMACHOCTh BO3ACHCTBUS Ha
JKUBBIE OPraHU3Mbl ONIPEACIICHHBIX BEIIECTB. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA
PacTBOPBI, UCIIOJIb3yeMbI€ B OBITOBOM U MTPOU3BOACTBEHHOM
JIEATEIIbHOCTH YEJIOBEKA

IIpodeccnoHaIbHO-0PHEHTUPOBAHHOE COJeP:KaHMe (COAepPKaHMe
MPUKJIAJTHOTO MOYJIAA)

Pa3nen 7.

Xumus B ObITY H IPOM3BOJACTBEHHOM AeATEJIHLHOCTH YeJI0BeKA

OK 01 OK 02
OK 04 OK 07

Ilo3naBatenpHOE

Tema 7.1 Xumusa B
ObITY U
NMPOM3BOACTBEHHO
M 1esITeJIbHOCTH
yeJIoBeKa

Copep:xaHue y4e0HOI0 MaTepuaJia

Hogeiimme 1oCTMXEHNUS XUMUYECKOW HAYKHU U XUMHUYECKON
TEXHOJIOTHH. POJIb XMMHUU B 00ECIIEUeHHH YKOJIOTHUECKO,
SHEPTreTUYECKON U MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITUHBI.
[IpaBuita mowicka v aHaIM3a XUMUYECKOM HH(OPMALIUU U3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-Hay4dHas JIUTepaTypa,
CpelcTBa MaccoBOi nHQOpMaIyu, ceTh MHTepHET)

Tlo3HaBartennHOE

HpaRanecmle 3aHATHUSA

[Touck n aHanu3 KelHcoB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U
TEXHOJIOTHH ¢ yuyeToM Oynyiel npodeccuoHaIbHON NesTeIbHOCTH
10 TEMaM: BaXHEUILINE CTPOUTEIbHBIE MAaTEPUAIIBL,
KOHCTPYKILMOHHBIE MaTEPHAIbl, KPACKH, CTEKIIO, KEpAMHUKA,
MaTepuabl AJIs MJIEKTPOHUKH, HAHOMAaTEepHUaJIbl, TEKCTUIIbHBIE
BOJIOKHA, ICTOYHHUKU SHCPTHUHU, OPraHUYICCKHUEC U MUHCPAJILHBIC
yoOpeHus, IeKapCTBEHHbIE BEILIECTBA, OBITOBAS XUMHUsL. 3alluTa:
[IpencraBieHue pe3ynbTaToOB PEMICHHS KEHCOB B (JOpME MUHU-
JIOKJIaJia C Mpe3eHTaluen

Ilo3naBatenpHOE

3auer
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HanpasJiienus

O0bem ®opmupyembl .
HaumenoBanue Conep:xanue yueO0HOro MmaTepuasa u (popMbl OPraHu3aALUH B 4acax e BOCIHMTATEILHOM
a3Jej0B U TeM eATeIbHOCTH 00yYaloIUXCH
pasi A y L KOMIICTEHIHN padoThI
Bcero: 72
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4. YCJI0OBUA . PEAJIM3ALIMN IHPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCIUIIINHBI

4.1. TpeGoBaHusi K MHHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY
odecrneyeHHn 1o

Peanuzauust y4eOHOW IUCHUIUIMHBI TpeOyeT Haauuusl y4eOHOro kaOMHETa
XUMUH U JTA00paTOPUH.

O6opynoBaHue yuyeOHBIX KAOMHETOB U JJa00OpaTOPUI:

- TIOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUarOIIUXCS;

- pabouee MecTo MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJI

- BBITSDKHOM 1IKad

- y4eOHO-HAaTJIAIHbIE TTOCOOUS IO XUMUWY;

-nabopatopHoe  obopynoBaHue  (MHUKPOCKOII €  MHKpOIIpenaparamu,
MepuoauYecKas cucteMa XxuMudeckux siaemeHtoB .M. MeHnneneeBa. miakatel U
TaOIUIIBI TI0O XUMHH )

TexHuyeckue cpencTBa 00OydeHUs:

- UHTEPAKTHUBHAS JJOCKA C JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CTICUEHUEM U

MYJIbTUMEIAATIPOEKTOP .

O6opynoBaHue 1a00paTOpruu U paboOUnX MECT JIaDOPaTOPUH:

- IOCAI0YHBIE MECTa MO KOJUYECTBY 00YyUarOIIUXCS;

- pabouee MecTo MpernoaaBaTes;

- BBITSDKHOM 1mIKad;

- IepuoinyYecKas cuctema xumuueckux snemenTon .M. Menpeneena;

- XUMUYECKas TMOCYy/1a;

- XUMUYECKHUE PEAKTUBBHI.

4.2. UndopmanuoHHoe odecrieueHne 00ydeHust

(nepequL PCKOMCHAYCMBIX y‘leGHLIX W3JJaHUM COTrJIaCHO (I)G,Z[CpaJ'IBHOMy NEPCUHIO

yuebHuKoB https://fpu.edu.ru , UnTepHET-pecypcoB, JONOTHUTENBHOMN JTUTEPATYPHI)

OCHOBHBIE HCTOYHUKH

1. AudunorenoBa, M. B. Xumusa: y4yeOHMK U TPAKTHKYyM JUIsI CPEIHETO
npodeccuoHanbHoro oopaszosanus / M. B. AnudmurorenoBa, A. B. babkos, B. A.
[TonkoB. — 2-e u3n., ucnp. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 291
c.24

2. Wleromuxuna, H. A. OO6mas xumus: yueOnuk i CIIO / H. A.
[[leronuxuna, JI. B. Munaesckas. — Cankt-IlerepOypr: Jlansb, 2021. — 164 c.
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3. Hukonbckumii, A. b. Xumusa: y4yeOHUK W TMPAKTHKYM [JIsi CPEIHETO
npodeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3narensctBo HOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK aJis cpeaHero npodeccuonanbHoro odpazoanus / 10. A.
JleGenes, I'. H. ®anees, A. M. I'ony0es, B. H. lllanoBain; nox oOuieit penaxuuei I'.
H. ®aneeBa. — 2-¢ uza., nepepad. u pon. — Mocksa: MUznarensctBo IOpaiit, 2022.
—431 c.

JlonoTHUTEIbHbIE HCTOYHUKHT

1. Xumus. 10 kmace. YrinyOnéHusiii ypoBenb: yueOHuk/ B.B. Epemun, H.E.
Ky3spmenko, B.. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xmacc. YroyOnéuusiii ypoBenb: yueOnuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [po3noB, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipoceemenue, 2022. — 478, [2] c.: uin.

3. Xumusd. YriyOnenusli ypoBeHb. 10—11 kmaccsl: pabovast mporpamMma K
muaun YMK B.B. JlynuHa: yyeOHO-meTonuueckoe nocodue / B.B. Epemun, A.A.
Hpoznos, U.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meroauueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3bpmenko,
B.U. Tepenuna, A. A. Jlpo3znoBa u ap. «Xumus. YriayOneHHbId ypoBeHb». 10 kiacc /
B. B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, B. 1. Maxonuna, O. 0. CuMoHOBa,
3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c.: ui.

5. Meroauueckoe nocodue k yueonunky B. B. Epemuna, H. E. Ky3bpmenxko, A.
A. Jlpo3noBa u np. «Xumus. YrinyOneHasld ypoBenb». 11 kmacc / B. B. Epemun,
A.A. JIpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumon. —
M.: Jlpoda, 2018. — 423 c.: n.

6. I'yceBa, E. B. Xumus mns CIIO: yueO6HO-MeToamueckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. . KymukoBa. — Kaszans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekcr: AJIEKTPOHHBIN // Jlanb:
anekTpoHHoOMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/196096
(mara obOpamenus: 14.10.2022). — Pexxum nocrtyna: Jjis aBTOPHU3. MMOJIb30BaTENCH.

7. UepnukoBa, H. FO. Xumust B 10CTyMHOM H3JI0KEHUU: Y4EOHOE mocodue s
cro / H. 1O. YUepaukoBa. — 2-¢ u3x., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Texkct: »saextponnsli // JlaHb:
anekTpoHHoOoubnuoreunas cucrtema. — URL: https://e.lanbook.com/book/195532
(mara obpamenusi: 14.10.2022). — Pexxum mocTyma: Jj1si aBTOpU3. MOJIb30BaTEIEH.

8. llleBHumpina, JI. B. Xumus: yueoHoe nocodue / JI. B. IlleBHunpina, A. .
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: anexkTpoHHb // Jlawb: snexTpoHHO-OMOIMOTEeuyHass cucrema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JOCTyIA: JUIsl aBTOPU3. MOJIb30BATENEH.

9. bmunos, JI. H. Xumusa: yuebnux s CIIO / JI. H. baunos, U. JL
[Tepdunora, T. B. CokonoBa. — 2-e uszn., crep. — Cankr-IlerepOypr: Jlanb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: 31eKkTpoHHbIM // JlaHb:
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anekTpoHHoOnbmuoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenust: 14.10.2022). — Pexxum mocTyma: Jij1si aBTOpU3. MOTB30BaTEIEH.

10. T'abpuensan, O. C., JlbicoBa, I'. I'. Xumus: xkHura s mpemnoaaBaTes:
yue0.- meTol. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuukoBa H. 0., MemepskoBa E. B. Pemaem 3agaum no xumuu
camocrtoATensHo: yuyeObHoe nocobue / H. FO. YUepnukosa, E. B. MemepsakoBa —
Cankrt-IlerepOypr: Jlansp, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpa)KHEHUN U 33/1a4 IO OPraHUYECKON XUMUU:
ydyebHoe nmocobue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 c.

13. Kamycrurna A. A., Xampuenko M. I'., Jlubanor B. B. O6mas u
Heopranuveckas xumus. [Ipaktukym / A. A. Kamyctuna, WU. I'. Xanpuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlansb, 2020. — 152 c.

14. Ta6bpuensa O.C. Xumus: y4deb. mius cryn. npod. yue6. 3aBenenumii / O.C.
["a6puensa, N.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus 11t mpodeccrii ¥ CIEIUaTbHOCTEH TEXHUIECKOTO
npoduid: y4eOHHK nis CTyH. YyupexaeHud cpen. npod. oOpazoBanus / O.C.
lNabpuensn, N.I'. OctpoymoB. — 4-e¢ u3n., crep. — M.: M3partenbckuil 1LEHTP
«Axagemus»n, 2017. — 272 c.

1. UHTepHeT-pecypchl

1.hvsh.ru — XKXypnan «Xumus B mKoOJIE».
2.https://postnauka.ru/themes/chemistry
3.http://gotourl.ru/4780 (http://elementy.ru/)

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

9. http://gotourl.ru/4790 (http://webelements.com/)

10. http://gotourl.ru/4792 (http://periodictable.ru/)

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

12. http://gotourl.ru/4800 (https://www.cas.org/)

13. http://www.organic-chemistry.org/

14. http://www.xumuk.ru

15. http://orgchemlab.com/ o mpakTudeckoit pabote B 1abopaTopun
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA
OBHIEOBPA3OBATEJBHOU JUCIUIIINHBI

KoHTpoJib U olleHKa Pe3yJIbTaTOB OCBOCHHS 00IIe00pa30BaTeIbHON AUCIMILTHHBI
pacKphIBalOTCS ~ 4Yepe3  JAMCHUIUIMHAPHBIC  PE3yJIbTAThl, HAIpPaBJIICHHbIE  HA
dbopmupoBaHre O0MMX U MPOheCcCUOHATBHBIX KOMIIETCHIIMM IO pa3jiesiaM B TeMam
coJiep)KaHHs y4eOHOI0 MaTepHana.

Oo6masn/ Pa3zpgen/Tema Tun oueHOYHbIX MEPONIPUATHS
npogeccuoHaIbLHAs
KOMIIeTEeHI M
OK 01 OK 02 Paznen 1. OcHOBEI 1. Tect ((CTpOGHI/Ie aTOMOB
CTPOCHHS BEIICCTBA XUMHYECKHUX DJIEMEHTOB U
Tema 1.1,Tema 1.2. MPUPOIa XUMUYECKOU CBSZUY.

2. 3a7a41 Ha COCTABJICHHE
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcum0B, CyIb(GUIOB,
TUAPUJIOB U T.11.). 3. 3agaHus
Ha UCII0JIb30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUU COEIUHEHUH 110
HOMEHKJIAType
MEKIyHapOJHOTO CO03a
TEOPETUYECKON U NMTPUKIIATHON
XUMHH U TPUBUATIBHBIX
Ha3BaHUM I COCTABIICHUS
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcuI0B, CyIb(GUIOB,
TUAPUJIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCTMHEHUN
OTJICIBHBIX KJIACCOB

2. Tect «MeTamnnueckue /
HeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATETILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOXKCHUEM B
MEPUOIUYECKOU CUCTEME
XUMHUYECKUX 3yieMeHToB J[. 1.
Meuneneesay. 2.
[IpakTrueckue 3agaHus Ha
YCTaQHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB
XUMHYECKHUX IJIEMEHTOB U
NEePUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX
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3JIEMEHTOB M UX COETUHEHUM
B COOTBETCTBHUH C
nosnoxxenueM [lepuoanueckoi
cucreme. 3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUST HA
XapaKTEPHU3aLUI0 XUMUYECKUX
3JIEMEHTOB:

«MeTtamuyeckue /
HeMeTaJlJINYeCKUe CBOMCTBA,
AJEKTPOOTPULIATENILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIO’KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKUX dj1eMeHToB J[. 1.
MeHnieneeBay

OK 01 OK 04

Pa3nen 2. Xumnueckue
peakuuu

THIBl XUMHYECKHX
peakuuii

DNEKTPOIIUTUYECKAS
JIICCOIMAIINST M HIOHHBIH
oOMeH

. 3a1a4M Ha COCTABIICHUE
YPAaBHEHUH peakLui: —
COETMHEHMSI, 3aMeIlICHUS,
pasnoxeHus, o0OMeHa; —
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHbI
X PEaKIMil C UCIOJIb30BAaHUEM
MeTO/1a NIEKTPOHHOro OanaHca. 2.
3ajaun Ha pacyeT MacChl
BElIeCTBa UM 00bEMa ra3oB 10
U3BECTHOMY KOJIMYECTBY
BElIECTBA, MacCce WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB; PacuEThI
Macchl (00bEMa, KOTHIECTBA
BEIIECTBA) MPOIAYKTOB PEAKIIHH,
€CJIM OJIHO U3 BEILIECTB UMEET
npuMecu

1. 3amanus Ha COCTaBIECHUE
MOJIEKYJIIPHBIX U MOHHBIX
peakInii ¢ y9acTHEeM KHUCJIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHHE U3MCHCHUS
KHCIIOTHOCTH Cpebl 2.
JlaGopaTopHas padota "Tumsr
XUMUYECKUX peakuuii”

OK 01

Paznen 3. Ctpoenue u
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHMYECKUX
BELIECTB MCXOJIS U3 UX
XUMHUYECKOH (OPMYIIbI MU
COCTaBJICHUE XUMHUYECKOU
(GopMyIIbI MCXOsl U3 HAa3BaHUS
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BEILECTBA 10 MEXIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIaType». 2. 3aa1auu Ha
pacyeT MaccoBOM J10JIH (MacChl)
XHUMHUYECKOT0 3JIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn). 3. TlpakTuueckue
3aJjaHusl 10 KjIaccu(uKaIum,
HOMEHKJIAType U XUMUYECKUM
dbopmyaM HEOpTraHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB. 4.
[IpakTyeckue 3a1aHus Ha
ONPEACIICHUE XUMHUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3M U TUIA KPUCTAIINYECKOM
PELIETKH

OK 01 OK 02

DOU3UKO-XUMHYECKUE
CBOMCTBA
HEOPTraHUYECKHUX
BCIIECTB

1. Tect «OcobenHoctu
XUMHYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUi, aM(pOTEpHBIX
TUJIPOKCHUJIOB U COJIEMD». 2.
3aaHus Ha COCTaBIICHUE
YPaBHEHUN XUMHUYECKUX PEAKLIUI
C Y4acCTUEM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT,
OCHOBaHUHN M aM()OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI OTYUYEHUSI.
3. IIpakTHUKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aJaHUs Ha
CBOWCTBA U MOJYYECHUE

OK 01 OK 02 OK 04

Nnentuduxarms
HEOPTaHUYECKUX
BEIECTB

1. [TpakTUKO-OpUEHTUPOBAHHBIC
3a7aHus 110 COCTABJICHUIO
XUMHUYECKUX PEaKIUii ¢ y4aCTHEM
HEOPTaHUYECKUX BEIIECTB,
HCITOJIB3YEMBIX IS HX
UICHTU(DUKATIHH.
2.JIaboparopnast paboTa:
“Unentuduxamnus
HEOPraHWYECKUX BEIIECTB’

OK 01

Paznen 4. Ctpoenue u
CBOWCTBA OPraHHMYECKUX
BEIIIECTB
Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

1. 3ananus Ha cocraBnenue
Ha3BaHUMN OPraHUYECKUX
COCIMHEHUM 110 TPUBUATILHOMN
WJIM MEXKTYHApOIHON
CUCTEMAaTUYECKOU
HOMEHKJIaType. 2. 3agaHus Ha
COCTaBJICHUE ITOJIHBIX U
COKPALIEHHBIX CTPYKTYPHBIX
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OK 01 OK 02 OK 04

CBoiicTBa OpraHUYECKUX
COEUHEHHI

dbopMyI1 OpraHUYECKUX
BEILIECTB OTAEJIbHBIX KJIACCOB.
3. 3ajaun Ha onpezaeneHue
npocreimeid GopmyITbl
OpraHU4eCKON MOJIEKYJIBI,
UCXOJI U3 DJIEMEHTHOI'O
coctana (B %)

1. 3amaHus Ha COCTaBICHUE
YPABHEHUN XUMUYECKUX
peaKuuii ¢ y4acTueM
OpraHWYECKUX BEILIECTB Ha
OCHOBaHHUM UX COCTaBa U
CTpoeHus. 2. 3aaHus Ha
COCTaBJICHUE YPaBHEHUI
XUMHYECKUX PEaKLUH,
WUTFOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKIU
Y TEHETUYECKOU CBS3H
OpraHUYECKUX BEIIECTB
pa3HBIX KJIaccoB. 3.
PacueTnsie 3a1auu 1o
YpPaBHEHUSIM PEAKIIHM C
y4acTHEM OPTaHMYECKHUX
BemecTB. 4. JJabopaTopHas
pabota “TIpeBparienus
OpPraHUYECKUX BELIECTB MIPU
HarpeBaHuu"

OK 01 OK 02 Paznen 5. Kunernueckue [IpakTUKO-OpUEHTUPOBAHHBIE
Y TEPMOJIMHAMHYECKHUE TEOPETUUYECKHE 3aJaHus Ha
3aKOHOMEPHOCTH aHaiu3 (PaKTOpOB, BIUSIOMINX Ha
MPOTEKAHUSI XUMUYECKUX | MU3MEHEHHE CKOPOCTH
peakuuii XMMHYECKOHN peaKIuu.
CKOpOCTh XUMHUYECKUX [IpakTKOOpUEHTUPOBAHHBIC
peakuuid. XuMU4YeCcKoe 3a/1aHUs1 HA IPUMEHEHUE
paBHOBECHE npuHiuna JlelllaTense nus
HaxO0JCHUS HaMpaBJICHUS
CMEUICHUSI PaBHOBECHUS
XMMHYECKOHN peaKiuu 1 aHalnu3
(baxTOpOB, BIUSIONINX HA
CMEIIEHHE XUMHIECKOTO
paBHOBECHS
OK 01 OK 02 Pasnen 6. PaCTBOpLI 1. 332[3111/1 Ha IIPUTOTOBJICHUE
pacTBOpOB. 2. [IpakTuko-
OPUEHTUPOBAHHBIE PACUETHBIC
3a/1aHMsI Ha TUCTIEPCHBIE
CHUCTEMBI, HCTIOJb3YEMBIE B
OBITOBOM M

OK 01 OK 04 HUccnenosanue CBOJCTB TIPOM3BOICTBEHHOMN

pacTBOpoOB

NeSITeIIbHOCTH YeJI0BEKa
JlabopaTopHas pabota
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“IIpuroroBieHue pacTBOPOB”

IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE ColepKaHKe (Colep:KaHue NMPUKJIATHOTO MOTYJIs)

OK 01 OK 02 OK 04 OK 07

Paznen 7. Xumus B ObITy U
MPOU3BOACTBEHHOMN
IEeATEIILHOCTH YeI0BeKa

Xumus B OBITY U
MPOU3BOACTBEHHOMN
NeSITeNIbHOCTH YellOBEeKa

Keiic (c yuetom Oymymieit
poecCHOHATLHOM JIEATEIIBHOCTH )
Bo3MoskHbIE TEeMBbI KEHCOB: 1.
[Toremienune knumara u
BBICBOOOJKIEHUE Ta30BbIX
THJIPaTOB CO JIHA OKeaHa. 2.
Bynyume marepuansl 11 aBua- ,
MaIlIMHO- U PUOOPOCTpOEHUS. 3.
HoBsie MaTepuaibl 71 COTHEUHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPEnapaToB

35




Ipuioxkenue 1
IIpuMepHasi TeMaTHKa MHAMBUAYAJbHBIX IPOEKTOB MO MpeIMeTy

buortexHon0rNs ¥ reHHas uHx)eHepus — TexHosioruu X XI Beka.

HanotexHosorus kak NpUuOpUTETHOE HAIIPABICHUE PA3BUTHs HAYKU U Ipou3BoACTBa B Poccuiickon denepanuu.
CoBpeMeHHbIE METObl 00e33apaKuBaHUS BOIbI.

AJIOTPONHSI METAIIOB.

Kuznp u gesarenbHocTs .M. MeHeneena.

«IlepuoanueckoMy 3aKOoHY OyayIee He TPO3UT Pa3pyLICHUEM...)

Cunres 114-ro snementa — TpuyM@d pocCUICKUX (HU3UKOB-SIEPIINKOB.

N3oTomnsl Bogopoaa.

Hcnonp30BaHue paguoaKkTUBHBIX H30TOIOB B TEXHUYECKUX LIEIIAX.

PeHTreHOBCKOE M3IIy4eHne U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJULIMHE.

[Ina3ma — yeTBepTOe COCTOSTHUE BEIIECTBA.

AMoOpQHBIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

OxpaHa OKpy’Karolen Cpeapl OT XUMAYECKOT0 3arpsa3HeHus. KonuecTBEHHbIE XapaKTEPUCTHUKY 3arps3HEHNS
OKPY’KAIOIIEN CPEBI.

[IpumMeHneHue TBEpI0TO U raz000pa3Horo okcuaa yriaeposa (IV).

3ammTa 030HOBOTO SKpaHa OT XUMHUUYECKOTO 3arps3HEHUS.

['pyboaucnepcHblie CUCTEMBI, UX KJIacCU(UKAIMS U UCIIOJIb30BAaHUE B TPO(PECCHOHATILHOMN AESITeIbHOCTH.
KocmeTnueckue remnu.

IIpumeHeHue cyCcrieH3uil ¥ SMYJIbCUM B CTPOUTEIBCTBE.

MuHepassl ¥ TOpHbIE TOPObI KAK OCHOBA JTUTOC(EPHI.

PacTtBOpbI BOKpyT Hac. Tumsl pacTBOpOB.

Boga kak peareHT u cpeaa s XUMUYECKOTO IPoLecca.

Kuznb u nesrenbHocTs C. AppeHuyca.

Bxnaz 0OTe4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH IEKTPOJIUTHIECKON AUCCOLUALIAH.

YcTpaHeHne )KECTKOCTH BOJIbI HA IPOMBILIIIEHHBIX MPEANPUATHIX.
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CepHast KucioTa — «XJIe0 XUMHUUYECKON TPOMBILIIIIEHHOCTH.

Hcrnonp30oBaHre MUHEPAIBHBIX KUCIOT HA MIPEANPUATUASX PAZTUIHOTO PO,

OKCHJIBI M COJTM KaK CTPOUTENIbHBIE MAaTEPHAIIBI.

Hcropus rurca.

[IoBapeHHas COJIb KAK XUMHUYECKOE CHIPhBE.

MHoronukuii KapOOHAT KaNbLUs: B TPUPOE, B MPOMBIIIJIEHHOCTH, B OBITY.

Peakiuu ropenust Ha MPOU3BOJICTBE U B OBITY.

BuprtyanbHOe MOAEIMPOBAHNE XUMHUUYECKUX MIPOLIECCOB.

DIEKTPOIU3 pacTBOPOB JIEKTPOJIUTOB.

DIEKTPOIU3 pacIiaBOB JIEKTPOJIUTOB.

[IpakTryeckoe mprUMEHEHHUE IIEKTPONIH3a: padhUuHUPOBAHHE, TaIbBAHOIUIACTUKA, TaJTbBAHOCTETHSI.

Hcropus nonydeHust ¥ IpOU3BOACTBA AIFOMUHUS.

DNEeKTPONUTUYECKOE MOIyYeHHE U paUHUPOBAHUE MEIH.

Kuznb u gesrensHOCTh 1. JI3BH.

Ponp MeTanioB B HCTOpUU YeJIOBEUYECKOM uBMIn3anuu. Mcrtopus oredecTBeHHON YyepHOU MeTautyprun. CoBpeMeHHOe
METAJUTYPTrUYECKOE MPOU3BOACTBO.

HcTopust 0TE4ECTBEHHON LIBETHOM METAJLTypruu. Pojap METaIOB M CIJIaBOB B HAYYHO-TEXHUYECKOM IPOrpecce.
Koppo3zust MmeTaiiioB 1 ciocoObl 3alIUTHI OT KOPPO3HH.

WuepTHbIEC UM OJaropoIHbIE Ta3bl.

Poxpnaromiye conm — rajaoreHsl.

Hcropust mBEACKON CIIMYKH.

Hctopusi BOSHUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMHUH.

Kusnb u nearenbHocth A. M. ByTiepoga.

Burtaimsm u ero kpax.

Posp 0TE4ECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PAa3BUTUU MUPOBOM OPraHUYECKOU XUMUH.

CoBpeMeHHbIE NPEICTABICHUS O TEOPUU XUMHUYECKOTO CTPOECHHUSI.

DKOJIOTMYECKHE ACTIEKTHI UCIIOIb30BAHUS YTIIEBOAOPOIHOIO ChIPbSL.

DKOHOMHYECKHE ACTIEKTHI MEKTYHAPOJAHOTO COTPYAHUYECTBA MO UCIOIB30BAHUIO YIIIEBOAOPOIHOTO CHIPBSI.
HcTtopust OTKpBITHUS U pa3pabOTKU ra30BbIX U HEPTIAHBIX MECTOPOXIeHU B Poccuiickoit deneparuu.
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XuMHUs yTIEBOJOPOIHOTO CHIPhS U MOS OyAy1iasi mpodeccus.

YT11€BOAOPOAHOE TOILINBO, €0 BUbl U HA3HAYCHHE.

CuHTeTHYECKHE KayuyKU: UCTOPHSI, MHOTOOOpa3ue U NEPCIEKTUBBI.
Pe3snHoTEXHMYECKOE MPOU3BOACTBO U €T0O POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.
CBapo4yHO€E TPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPOJIOB B HEM.

HedT1b 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIyHAPOJHOTO COTPYIHUYECTBA.
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