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1. IOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o011e06pazoBaTebHON AUCIUILUIMHBI « XUMUS» pa3padoTaHa Ha OCHOBE!
denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
oOmero obpazosanus (nanee — I'OC COO);

dbenepalibHOrO TOCYJIApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHApTa CPEIHEro
npodeccuonanbaoro oopazoBanus (mamee — GI'OC CIIO) nmo mpodeccun 08.01.29
Mactep 10 pEeMOHTY U OOCITYKMBAHHIO WHXKEHEPHBIX CHCTEM IKWJIMIIHO-
KOMMYHAJIBHOTO XO351CTBa,;

npuMepHON paboueil mporpamMMbl  00IIE0OPA30BATEIBHON  TUCITUIIIINHBI
«OJ1.12 Xumus» st npodeccuoHaIbHbIX 00pa30BaTEIbHBIX OpraHu3aiuii (0a30BbIN
YPOBEHB ),

yueOHoro rmiana mo mnpodeccun 08.01.29 Mactep 1o peMoHTY U
00CTY>KUBAaHUIO WHKEHEPHBIX CUCTEM >KIJIUITHO- KOMMYHAJILHOTO XO35HCTBA,;

paboueil nporpamMmbl BocnuTaHuss 1no mnpodeccun 08.01.29 Mactep mno
PEMOHTY W OOCITYXMUBAaHUIO WHXXEHEPHBIX CHCTEM SKUJHUIIHO- KOMMYHAJIHHOTO
XO3SIMCTBA,;

[Iporpamma  oOmeoOpazoBarenbHO — aucnumummHEbl  «O. 12 Xumus»
pa3zpaboTana B cooTBeTcTBUU ¢ KoHIeniuei npenogaBanus o01eo0pa3oBaTebHbIX
JTUCITUTUIMH C YYETOM MPOQPECCHOHAIBHON HAMPaBICHHOCTH IMPOTPaMM CpPEIHEro
npodeccruoHanbHOTO 00pa3oBaHus, peau3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs, YTBEPKACHHON pacrnopshkeHueM MHHUCTEPCTBA ITPOCBEIICHUS
Poccuiickoit ®epepanuun ot  30.04.2021 Ne P-98, Ha oOCHOBaHMM MNHCbMA
JlemaprameHTa rocyJapCTBEHHOUW MOJUTHKU B chepe cpenHero npohecCuoHaIbHOTO
oOpa3zoBanusi W mpodecCuoOHANBHOrO oO0ydeHus: MUHHUCTEpCTBA MPOCBEIICHUS
Poccutickoit ®@eneparuu ot 30.08.2021 Ne 05-1136 «O HampaBieHUH METOIUK
MIpEMno/IaBaHus», HAa OCHOBAHHWH MUCHhMa JlermapTameHTa rocy1apCTBEHHON MOJUTHUKH
B cdepe cpeaHero mnpodeccuoHaIbHOrO0 00pa3oBaHus U TMPOGeCCUOHATBHOTO
oOyuenust MunucrepctBa npocernienus Poccuiickoit @enepammu ot 01.03.2023 Neo

05-592 «O HanpaBieHUU PEKOMEHAALINI.



Copnepxkanue pabodeld TporpaMMmbl MO OOIIE00pa30BaATEIHLHON JUCITUTUTHHE
«O/1.12 Xumus» pazpaboTaHO Ha OCHOBE:

CUHXpOHU3aluu oOpa3oBarenbHbIX pe3yibTaToB OI'OC COO (JIMYHOCTHBIX,
npeaMeTHbix, MetanpeameTHeix) 1 @I'OC CIIO (OK, IIK) ¢ yueroM mpoduiabHOI
HAIIPaBJICHHOCTH CHENUAJIbHOCTH;

WHTETpallUd W TPEEeMCTBEHHOCTH COJIEpKaHHUs MO 0011e00pa3oBaTeibHON
mucuuminae  «OJ[.12 Xumusi» W coluepaHusT — y4EOHBIX  JHUCIUIUIMH,

npodeccuonanbubix Moayiei @I'OC CIIO.

1.1. Mecto o00meoOpa3oBaTeIbHONl JUCHUILVIMHBI B CTPYKTYype
OCHOBHOI1 00pa30BaTe/IbHOI IPOrPaAMMBbI:

O6mieoOpazoBaTebHas mucuumuinHa - «O0.12 Xumus»  sBIAETCS
00s3aTeIHbHOM YacThi0 00111€00pa30BaTEeIbHOTO UKIa 00pa30BaTEILHOMN MTPOTPaAMMBI
cpeanero npodeccuonanbHOro obpaszoanus (namee — OOII CIIO) mo mpodeccun
08.01.29 Mactep no peMOHTY U OOCIYKUBAHUIO MHXECHEPHBIX CUCTEM KUIUITHO-
KOMMYHQJIBHOTO XO3sicTBaHa 0a3e OCHOBHOTO 0OIIEero 00pa3oBaHUs C MOJyYCHUEM
cpeaHero oo1ero oopa3oBaHus.

Ha wusydenne o6meoOpazoBatenbHor auctmmuiuabl «O/.12 Xumus» 1o
npodeccun 08.01.29 Macrep 1mo peMOHTY U OOCITYKMBAHUIO MHKCHEPHBIX CHCTEM
KUJTUITHO- KOMMYHAJIBHOTO XO3SIICTBA OTBOJUTCS /2 4Yaca B COOTBETCTBUU C
y4eOHBIM TUTAHOM.

B mnporpamme TeopeTHueCcKHE CBEJEHUS JOMOJHSAIOTCS JIA0OPaTOPHBIMU U
NPAKTUICCKUMH 3aHATHSIMH B COOTBETCTBHH C YYEOHBIM IIITaHOM TI0 Tipodeccuu
08.01.29 Mactep o peMOHTY U OOCIYKUBAaHUIO MH)XCHEPHBIX CHCTEM >KUJIHUIIHO-
KOMMYHAJIBHOT'O XO35I1CTBa.

[IporpaMmma COIEpPKUT TEMATUYECKUM TUIaH, OTPAXKAIOIIMN KOJIUYECTBO YaACOB,
BBIICNIIEMOE Ha H3yYCHHE pa3IelioB U TeM B paMKax o0I1ieo0pa3oBaTeIbHOM

aucuuIuimHbl «O/J1.12 XumMusy



KonTponb kadectBa ocBoeHHUs: 001mieoOpazoBaTenbHoi aucuurinasl «O/1.12
XuMusA» TPOBOAUTCS B TPOIECCE TEKYIIEro KOHTPOJS H  IPOMEKYTOUHOM
aTTeCTallHu.

Texyuuit KOHTPOJIb MPOBOIUTCS B IIpeienax yueOHOTO BpEMEHH, OTBEICHHOTO
Ha TUCHUILINHY, KaK TPAJAUIUOHHBIMU, TAK 1 UHHOBALIMOHHBIMU METOJIaMH, BKITIOUAs
KOMITBIOTEPHOE ~ TECTHUpOBaHME. Pe3yiabTaThl  KOHTPOJS  YUMUTHIBAIOTCS  MPU
MOJIBEICHUU UTOTOB 110 00111€00pa30BaTeIbHON JUCIUILINHE.

[IpomexxyTouHasi arrectamus OpOBOIUTCS B (opMe 3adera IO HTOTaM

HU3Yy4YCHUSA JUCHUIIIINHBL.

1.2. Ilean u 3aga4u 00111€00PAa30BaATEILHOM TUCIUIINHBI

Peanuzanust mporpamMmmbl  o0ieoOpa3zoBatenbHOM  aucuumuinabl - «OJ1.12
Xumus» B ctpykrype OOII CIIO HanpaBieHa Ha TIOCTUKEHUE LIEJH M0:

ocBoeHMIO 00pazoBaTesbHbIX pe3ynbTatoB GI'OC COO: nuunoctHbie (JIP),
MetanpenmeTtHsie (MP), npenmetnsie (I11P),

® JTUYHOCTHBIX:

— 4yBCTBO TOPJOCTH U YBAKEHUSI K UCTOPUU U JTOCTHKEHUSIM OTE€UECTBEHHOM
XUMUYECKOM HayKH; XUMHUYECKH TpPaMOTHOE TOBEJICHHE B MpodeccuoHanbHOM
NESTEIPHOCTM YU B OBITY TpH OOpalleHMH ¢ XUMUYECKMMU BEIEeCTBAMH,
MaTepualiaMi U MPOLECCaAMU;

— FOTOBHOCTH K MPOJOJDKEHUI0 00pa30BaHUsl U TMOBBIIIEHUS KBATU(UKAIIUNA B
n30paHHON TPO(ECCHOHATIBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE pOJIU
XUMHAYECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHUE UCIIOIb30BaTh JOCTHXKCHUS COBPEMEHHOM XHWMHYECKOW HAyKH H
XUMUYECKUX TEXHOJOTUWA ISl TIOBBIIEHUS COOCTBEHHOTO HWHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOU MpodecCuOHaTBFHON eATeTbHOCTH;

® METanpeIMETHBIX:

— HCTOJb30BAHUE PA3IMYHBIX BUJOB TO3HABATEIBHON NESITEIBHOCTH U
OCHOBHBIX HWHTEJUICKTYaJbHBIX oOmepanuil (MOCTAaHOBKU 3adaudd, (opMyIupoBaHUSA

I'AII0TE3, aHaJIn3a U CUHTC3a, CpaBHCHMUA, O606H_I€HI/I$I, CUCTEMATHU3allM1, BBISABIICHHUA
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MPUYMHHO-CJICJACTBEHHBIX CBS3€H, MOWCKA aHAJIOroB, (DOPMYIUPOBAHHUS BBHIBOJIOB)
JUISL PELICHUS] TOCTABJICHHOW 3a/1a4ud, NPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(HabOmro/leHUs, HAYYHOTO OJKCIEPUMEHTA) [JIsi M3YyYEHUs] pPa3Iu4HbIX CTOPOH
XUMUYECKUX OOBEKTOB W IIPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOJAMMOCTH
CTaJIKUBAThCS B MpodeccuoHaibHOM cdepe;

— UCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHUKOB JUISL TIOJYYECHUS XUMHYECKOU
nH(OpMaIMK, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTH JUIsl JTOCTHXKCHHS XOPOIIUX
pe3ynbTaToOB B MpodeccuoHaIbHOU cepe;

® [IPEIMETHBIX:

— cOPMUPOBAHHOCTh TPEACTABICHUM O MECT€ XUMHUHM B COBPEMEHHOM
Hay4YHOM KapTUHE MHUpa; MOHMMaHUE POJIM XUMUU B (HOPMUPOBAHUM KPYro3opa U
(GYHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA VISl PEIICHUS MPAKTUYECKHUX 3a/1ay;

— BJIAJICHUE OCHOBOIIOJATAIONIMMHA XUMHWYECKUMH TOHATHUSIMH, TEOPHUIMU,
3aKOHAMH M 3aKOHOMEPHOCTSIMHM;  yYBEPEHHOE  IIOJb30BAHHE  XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMM METOJAMH HAyYHOTO IO3HAHUS, UCIOIb3YEMBIMU B
XUMUU: HAOJNIOACHUEM, OIKCAHUEM, H3MEPEHUEM, OKCIEPUMEHTOM; YMEHHE
0o0pabaTbiBaTh, OOBSICHATH PE3YyJbTAThl MPOBEICHHBIX OMBITOB W JI€NIaTh BBIBObI;
TOTOBHOCTh U CIIOCOOHOCTh TMPUMEHATH METOJbl TO3HAHUS TPU PEIICHUH
MPAKTUYECKUX 3a7aY;

— cOpMUPOBAHHOCTh ~ YMEHHsI  JaBaTh  KOJUYECTBEHHBIE  OLIGHKH U
IPOU3BOJIUTH PACUETHI 10 XUMHUUECKUM (HOpMysIaM U YpaBHECHUSM;

—BJIaJICHUE TIpaBUJIaMM TEXHUKH O€30MAaCHOCTU TIPU  HMCIOJIH30BAHUHU
XMMHUYECKUX BEILIECTB;

— chopMUPOBAaHHOCTH COOCTBEHHOU TMO3UIIMK MO OTHOMICHUIO K XUMHYECKOM
uH(opMaIm, mojrydaeMoi u3 pa3HbIX HCTOYHUKOB.

Coneprxkanue nporpaMMbl HAITPaBJICHO HA JOCTUKECHUE CIEAYIOMINX 3a/1a4:
1)ChopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH  MPOTCKAHHS  XMUMHYECKHX
IPOLIECCOB U SABJICHUM B OKPYKAIOWIEU CpeJie, LEJIOCTHOW HAYYHOM KApTHUHBI MHPA,
B3aMMOCBSI3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
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2) Pa3Buth ymeHus COCTaBIATH (GOPMYJIbl HEOPTaHWYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS  XUMHUYECKHX  pEAKUU, OOBSICHATH WX  CMBICT,
UHTEPIPETUPOBATH PE3YIBTATHl XUMUYECKUX 3KCIIEPUMEHTOB,

3)CdhopmupoBath HAaBBIKH MIPOBEICHUSA MPOCTEUIITNX XUMHUYECKUX
AKCIIEPUMEHTAJILHBIX ~ HMCCJEIOBaHUNM C COONIOZCHHEM TMpaBuil  0€30MacHOro
oOpalieHus ¢ BeliecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) Pa3BuTh yMEHHUS HCIIONB30BaTh HH(POPMAIIMIO XMMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) CdopmupoBaTh yMEHHUsI HNPOTHO3UPOBATH TMOCIEACTBUSI CBOCU IEATECIBHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) CdopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUNW XUMHUYECKON HAyKU U

TEXHOJIOTUM JUIsl pa3BUTHUS COLIMAIBHON U IPOU3BOJICTBEHHOMU cep.

B mpomecce ocBoenust o6meo0pazoaTenbHoi quctuiuinabl «OJ1.12 Xumusy
y oOydJaromuxcsi IeJICHANpaBiIeHHO (QOPMUPYIOTCS yHUBEpCalbHbIE Yy4ueOHbIC
nevictBua (manee — YVY]I), Briroyas QGopMupoBaHHE KOMIETEHIMHA B 0O0JIacTH
y4eOHO-HCCIIEIOBATEILCKOW U MPOECKTHOM JEATEIbHOCTU, KOTOPHIE B CBOIO OUYepeih
00ecreunBalT MPEEMCTBEHHOCTh (QopMmupoBaHusi o6mmx komneteHmuin OI'OC
CIIO.

dopmMHpOBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHabHOE
CaMOOTIpE/ICICHHE 00YYalOIUXCsl, pa3BUTHE 0A30BBIX YMPABJICHUECKUX YMEHUH TIO

IJITAHUPOBAHUIO U TPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATHEHOTO Oy ayIIero.

1.3. OO0masi xapakTepuCcTHKA 0011€00pa30BaTeIbHOM AUCIIUIIINHBI

O6meobpa3oBaTeabHas JTUCIUTIIINHA «ON.12 XUMUsI» HMEET
MEXKIUCUUIUIMHAPHYIO CBA3b C  JUCHUIUIMHAMHU  00Ie00pa3oBaTeIbHOTO U
o01menpo(eccCHoOHaNbHOTO ILHUKIOB , a TaKKe MEXIUCUUILIMHAPHBIMUA KypcaMu
(mamee - MJIK) MJIK.01.04 mpodeccroHaIbHOTO LHKIA: MPOGECCHOHATHHBIMU

MoxayJisamu (nanee — [IM), [IM 01



OO1meobpazoBaTenpHas JCIIATUTHA «O.12 Xumusi» uMeeT
MEKTUCIUIUIMHAPHYIO CBsI3b €  yUeOHOW auciimimHON «OOImue KOMITeTCHIINU
npodeccruoHalay o01menpoPecCHOHAILFHOTO IUKJIA B YAaCTU Pa3BUTUS MATEMAaTHUECKOM,
a Take (QopMupoBaHUs OOMIMX KOMIIETeHIMHA B cdepe paboTel ¢ uHGOpPMAIHEH,
CaMOOPTraHU3alMHU U CaMOYTIPaBJICHUs], KOMMYHUKALIH.

Conepxanre 0011e00pa30BaTeIbHON NUCIMIUIMHBI HAMpPaBJICHO HA JOCTHKECHUE
o0mmx u npodeccnoHaTbHBIX KommeTeHnmi B coorBeTctBuu ¢ GI'OC CIIO, Ha ocHOBE
(GbopMHUpOBaHUS JIMYHOCTHBIX, METANIPEAMETHBIX U MIPEAMETHBIX PE3YJIbTATOB O0YUEHUS,
pernamenTupoBanHbix PI'OC COO.

B npoduiibHyI0 COCTaBISIONTYIO TIO 00IIE00Pa30BaATEILHON JUCIUILTAHE BXOAUT
po(eCCHOHAILHO OPUEHTUPOBAHHOE COJIEpKaHUE, HEOOX0AUMOe 171sl GOPMHUPOBAHUS Y
00y4aromxcst 00mux U NpodheCCUOHATLHBIX KOMITETECHITHA.

B mporpamme mo ob6meo6pa3zoBarenbHor guctumuinae «OJ.12  Xumusy,
peaM3yeMol Tpu  TOJrOTOBKE oOyyaromuxcs 1o mnpodeccusaM, TpoduibHO-

OPHEHTUPOBAHHOE COJECP)KAHUE HAXONUT OTpakeHue B Temax: Tema 7.1.



1.4. Ilnanupyemble pe3yJibTaThl OCBOCHHUS 0011e00pa3oBaTeIbHOM IMCHMILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO
1 Ha ocHoBe ®PI'OC COO

B pamkax mporpammsel o01eo6paszoBarenbHoi qucuuiinHbl «OJ1. 12 XumMusy o0yyaromuMucs 0CBauBaIOTCSl THYHOCTHBIE
(JIP) u meranpenmetHsie (MP) (o6mue) u npenmetHsie (I1P) (quctiumiunapHbie) pe3yibTaThl B COOTBETCTBUHU C TPEOOBAHUSIMHU
®I'OC cpengnero obmiero odpazoBanusi. OcoOoe 3HauYeHHE AUCIUIUIMHA UMEET NMpu (OPMUPOBAHUU M PA3BUTUM OOLIUX U
npodeccoHaNbHBIX KOMITIETSHIIUH 110 CIIEIUaTbHOCTH.

O01mue KOMIETeHI NI

I[lnanupyemsble pe3yabTaThbl 00y4eHH s
(OK, IIK 6 coomeemcmeauu ¢

@roc Clo no O6ume’ JIMCHHILINHAPHDBIE’
cneyuanvHocmu/npogeccuir)

OK 01. BeiOupats cioco0bl (B yacTu TpyJ10BOr0 BOCIIUTAHUS: - TOTOBHOCTbH K BJIAJICTh CUCTEMOM XMMHYECKUX 3HAHWUW, KOTOpas BKIIFOYAET:

pelieHus 3a1a4 npodeccuoHa [Tpyay, OCO3HaHUE IIEHHOCTH MacTepCTBa, OCHOBOTOJIArarolue MOHATUS (XUMUYECKUH STIEMEHT, aTOM,

bHOM 1€SITEIbHOCTH TPyI0II00uE; - TOTOBHOCTH K aKTUBHOM HIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAITN

[IPUMEHUTEIBH O K PAa3JIMYHBIM [1€ATEIbHOCTH TEXHOJIOTUYECKON U COLIMAIbHON ATOMOB, UOH, MOJIEKYJIA, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTbD,

KOHTEKCTaM HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATb, CTEIICHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb, MOJIIpHAS Macca,
[TAHUPOBATHh U CAMOCTOSITENILHO BBIMOIHATH TAKyH0 [MOJISIPHBIN 00bEeM, YIIIepOIHBIHN CKeleT, PyHKIIMOHAIbHAS
e TeIbHOCTh; - HHTEPEC K Pa3InYHbIM chepam rpyrnmna, paauKai, U30MEpHs, U30MEPbI, TOMOJIOTUYECKHUH P,
npodeccroHanbHO nesTenbHocTH, OBNageHue COMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA- U a30TCOAEpKAIIUE
YHUBEPCAIbHBIMU YYEOHBIMH MO3HABATEILHBIMU  [CO€MHEHUs, OMOJIOTUUECKH aKTUBHBIE BelleCTBa (yriIeBOIbI,
eiicTBUAME: a) 6a30BbIC JIOTMUECKUE ACUCTBUS: -  [KUPBI, OETKH), MOHOMEp, MOJINUMEpP, CTPYKTYPHOE 3BEHO,
CaMOCTOATENbHO (hOPMYIUPOBATH U BHICOKOMOJICKYJISIPHBIE COEIMHEHHUS], KPUCTAIUIMYECKAS PEIIETKA,
AKTyaJlu3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€ TUTIBI XUMUYECKUX PEaKINi (OKUCIUTEThHOBOCCTAHOBUTEIBHBIE,
BCECTOPOHHE; - YCTAHABIMBATh CYIIECTBEHHBIN PK30-H SHJIOTEPMHUUECKHUE, PEAKIIMH HOHHOTO0 0OMEHA), pacTBOD,
[PU3HAK WIX OCHOBAHMUS ISl CPABHEHHS, PIIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIATHYECKAS
Ki1accupuKanuu U 000OIICHUS; - OTIPEEIATh SN [TUCCOIHAITUS, OKUCITUTEIb, BOCCTAHOBUTEIH, CKOPOCTh
e TeIbHOCTH, 337aBaTh NapaMeTPbl U KPUTEPUH UX XUMUYECKON peaKkIuu, XHMHUYECKOE PAaBHOBECHE), TEOPUU U
ITOCTHKEHUS BaKOHBI (TEOPHSI XUMUUECKOTO CTPOCHUSI OPTaHUYECKUX BEIECTB
- BBISIBJIAITH 3AKOHOMEPHOCTHU U IIPOTUBOPEUHS B IA.M. BytnepoBa, Teopust SIEKTPOTUTHUECKON TUCCOIMAIINH,

! VKka3pIBAIOTCS IMYHOCTHBIE M METANpeaMeTHbIe pe3yinbTaTsl 3 PIOC COO (B mocneaneii pexakmuu ot 18.11.2022) B oTriaronsHoi hopme, GopMupyembie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JucuurumHapHbie (MPeIMETHBIC) PEe3YJIbTaThl YKA3hIBAKOTCS B COOTBETCTBHH C MX MOJHBIM nepedneM Bo ®T'OC COO (B mocnenneit penakiuu ot 18.11.2022



[paccMaTpUBacMbIX SIBJIICHHSX; - BHOCHTh
KOPPCKTHUBBI B ACATCIIbHOCTh, OICHHUBATDH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OIICHUBATH
[PUCKU HOCJ’ICI[CTBI/II;’I ACATCIIBHOCTH, - Pa3BUBATH
KpEaTHBHOE MBIILICHUE MTPH PEIICHUH )KU3HECHHBIX
po0GsieM 0) 6a30BbIC UCCIIEIOBATEILCKUE JCHCTBHS:
- BJIaJICTh HABBIKAMHU YUE€OHO-HUCCIICIOBATEILCKON H
HpOCKTHOﬁ ACATCIIbBHOCTH, HABBIKAMU PA3PCILICHUA
po0JIeM; - BBIBIIATH IPHYHHHO-CIICICTBCHHBIC
CBS3H U aKTYAJIM3UPOBATH 3a/1a4y, BbIJIBUT'ATh
CUIIOTE3Y €€ PELICHUS, HAaXOJUTh apIyMEHThI s
T0Ka3aTeIbCTBA CBOMX YTBEPIKICHHMIA, 3a/1aBaTh
apamMeTpbl U KPUTEPHHU PEIICHHUS; - aHATU3UPOBAThH
IOJIYUYCHHBIC B XOAC PCIICHUA 3aJa4n PE3yJIbTaThI,
KPUTHYECKH OIIEHHUBATH UX JOCTOBEPHOCTD,
IIPOTrHO3UPOBATH U3MCHCHHEC B HOBBIX YCJIIOBUAX, -
YMETh MIEPEHOCHTH 3HAHUS B [TO3HABATEIBHYIO U
IIPAKTUYCCKYIO oOnactu KHU3HEACATCIIbHOCTH, -
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MPCAMCETHBIX O6H3CTCI\/JI; - BBIJIBUT'aTh HOBBIC UJICHU,
[pe/yiarath OPUrHHAIBHBIC TIOAXO0/IbI U PEIICHUS; -
CIIOCOOHOCTh MX MCIOJB30BAHUS B TIO3HABATEILHOM
1 COITMAITLHOM TPAKTHUKE

nepuoauyeckuit 3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHH,
(hakTONOrMUecKre CBEACHHS O CBOMCTBAX, COCTAaBE, MOJIYYCHUU U
0E30MMaCHOM HCIIOIH30BAHUH BRKHEUIIINX HEOPTAHUUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEATeIbHOCTH
YEJIOBEKA; - YMETh BBISBIISITH XapaKTEPHbIC IPU3HAKH U
B3aMMOCBSI3b U3YYECHHBIX TOHATUH, IPUMEHSTh
COOTBETCTBYIOIINE MOHSTHS IIPU OMUCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYEeCKUX BEUIECTB U UX MPEBPALICHUN;
BEHISIBJISITh B3aUMOCBS3b XUMUYECKUX 3HAHUN C TIOHATUSIMU U
[IPE/ICTABICHUSIMU APYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB; -
[YMETb MCIIO0JIb30BaTh HAUMEHOBAHMS XUMHYECKUX COECAMHEHUN
MEXIYHAPOJIHOIO COK03a TEOPETUYECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BaHUS BAKHEHIITUX BEIIECTB (ITUJICH, allCTHIICH,
riviepuH, Genou, GopManbaerui, yKCycHas KUCI0Ta, TIUIHH,
[yTapHBIi ra3, yIIEKUCIbII Ta3, aMMHaK, ralieHas U3BeCTb,
HeralieHasi U3BeCTh, IUThEBAs COJIa U IPYTUX ), COCTABIATh
(hopMyITbI HEOPTAHUYECKUX M OPTAHUYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKHUX PEAKIIHid, 00BSCHATH UX CMBICT; TIOJTBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alUCSIMU YPaBHEHUI
XUMUYECKUX PEaKIUi; - yMETh YCTaHABIIUBATH MPUHAITIEKHOCTD
M3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB K
OTIpeIeJICHHBIM KJIaccaM M TPYIIaM COeTUHEHUM,
XapaKTEepPU30BaTh UX COCTAB U BaXKHEHIIINE CBOWCTBA; ONPEAEIISITh
BHJIbI XUMHUYECKUX CBSI3eH (KOBAJICHTHAsI, HOHHAS,
MeTaJUTHIecKas, BOJOPOIHAS ), TUTIBI KPUCTAUTHYECKUX PEIIETOK
BEIIECTB; KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIINU; -
c(hopMHUPOBATH MPECTABICHUS: 0 XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIM XUMUHU B MIO3HAHUH
STBJICHUH TIPUPOJBI, B (HOPMUPOBAHUH MBIIUICHHUS U KYJIbTYPBI
IMTUYHOCTH, €€ (YHKIIMOHATBLHOU IPaMOTHOCTH, HEOOXOIUMOH TSt
[peIIeHUs TPAKTUUECKHX 3a/1a4 ¥ IKOJIOTHIECKA 000CHOBAHHOTO

OTHOIIICHUS K CBOCMY 3J10POBLIO U HpHpOI{HOﬁ Cpeac; - YMCThb
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[IPOBOJUTH PACUETHI [10 XUMUUYECKUM (popMyJiaM U ypaBHEHUAM
XMMHAYECKHX PEaKIUi ¢ UCTIOIb30BaHNEeM (DPU3NYECKUX BETUYMH,
XapaKTEpU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJTUYECTBA
BELICCTBA; UCIIOJIB30BATH CUCTEMHBIE XMMUUYECKNE 3HAHUS JJIs
[IPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYyaLUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OMCKa, aHAJIHM3a U
MHTEepIpeTaluu HHPOPMALIUU
1 TH(POPMAITMOHH ble
TEXHOJIOTUH TSI BBITIOJTHCHUS
3anad npodeccroHal bHOM
eI TeIbHOCTH

B oOnactu 1EHHOCTM HAy4YHOIO TIO3HAHMS: -
c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO MeECTa B
[OJINKYJIbTYPHOM MHpE; -

B3aHMO[[€I>'ICTBI/I$[ MCXKAY JTIOJAbMHU U IIO3HAHUSA MHPA;
- OCO3HAHHME IICHHOCTH HAYYHOH JESITEeIbHOCTH,
TOTOBHOCTH OCYIICCTBJIATDH IMMPOCKTHYIO
MCCIIEIOBATENBCKYIO NESTENbHOCTh WHANBUAYAIBHO
u B rpynne; OBnajgeHHe YHUBEPCAIbHBIMY
y4eOHBIMUA  TIO3HABATEIbHBIMU  JEHCTBUSIMHU: B)
pabota ¢ wuHpOpMaLMEH: -

BJIAZICT HABBIKAMU|PE3YIILTATOB; -

YMETh IUIAaHUPOBATh M BBINOJHATh XMUMHYECKUN SKCICPUMEHT]
(mpeBpallleHHsT OpPraHUYeCKHX BEIIECTB MpPH  HarpeBaHHH,
MOJIy4YCHUE JTHJICHAa W H3yYEHHE €ro CBOMCTB, KAaYECTBEHHBIC
peaKuuyu Ha  ajbJETHAbI, Kpaxmajl, YKCYCHYIO KHUCJIOTY;
neHaTypanus OSIKOB IMPY HArPEBaHUU, [IBETHBIC PEAKIINH OCITKOB,;
[IPOBOJAUTH PEAKIIMU MOHHOTO OOMEHa, ONPEIENSITh CPEAY BOJHBIX

COBEpILICHCTBOBAHUE[PACTBOPOB, Ka4eCTBEHHBIE peakIuu Ha cyinbdar-, kapOooHAT- H
SI3BIKOBOM M YHUTATEJILCKOW KYJIBTYphl KaK CpeJICTBAXJIOPUI-aHUOHBI,

Ha KaTHUOH aMMOHUS; peliarh
PKCIICpUMEHTAJIbHBIE  3a7ayd  1mo  TeMaMm  "Metamel" U
"Hemeramnsl") B COOTBETCTBMM C TPaBWIAMH TEXHHUKH

1j0€30MacCHOCTH MpU OOPALIEHUH C BELIECTBAMHU U JIAOOPaTOPHBIM

000py/lOBaHUEM; MPEACTABIATH  PE3YyAbTaThl  XUMHUYECKOTO
pKCTiepUMeHTa B (OpMe 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ (QOpMYyIMpPOBaTH BBIBOJBI Ha OCHOBE JTHX
yMETh  QHAJIU3UPOBATH  XUMHUYECKYIO

TIOJIYUCHU I/IH(i)OpMaLII/II/I N3 HCTOYHHKOB pa3HLIXI/IH(1)OpMaLII/II-O, noJIiyd4acMyr0 H3 pa3HbIX HCTOYHUKOB (CpeI[CTB

TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK,
AQHAJIN3, CUCTEMATH3alMI0 W  MHTEPIPETALHUIO
nH(OpMallUM  pa3MYHBIX  BHUJIOB U QopMm

MaccoBoi uMH(popMaiuu, cetb MHTepHeT M napyrue); - BiaJeTh
OCHOBHBIMM ~ METOAAMM HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUN (HAOMIOJeHUE, U3MEpPEHHE, SKCIIEPUMEHT,

MPCACTABJICHUA, - CO3daBaTb TCKCThHI B paSJII/I‘-IHBIXMOI[eHI/IpOBaHI/IC); - YMCTb MPOBOAUTL PACUCTHI IO XUMHUYCCKUM

dbopmMaTax ¢ yderoM HazHaueHHs HHpopmauuu wuGopmyaam

[1eJIEBOM  ayAUTOpUH, BBIOMpAs  ONTHUMAIIBHYIO
dbopMy  TpeincTaBI€HHS W BU3yalU3alUM; -
OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMalUK, €€ COOTBETCTBHE
MOpaIbHO-ITUYECKMM HOpMaMm; -

cpencTBa HHGOOPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX|

A ypaBHEHHUIM
MCIIONIb30BaHUEM  (PU3MUECKHUX
BEIleCTBA C KOJHMYECTBEHHOU
(HOpMallbHBIE  YCIIOBHUSI)  Ta30B,

XAMHUYECKUX  PEaKkiud ¢
BEJIMYMH, XapaKTePHU3YIOIINX|
CTOPOHBI: Macchl, 00BEMa|
KOJINYECTBA  BEILECTBA;

IIpaBOBbIM  HMCIIOJIB30BATH CUCTEMHBIC XUMHWYCCKHE 3HAHUA JId IMPUHATHA
I/ICHOJIBSOBaTBpCLHeHI/Iﬁ B KOHKPCTHBIX XHU3HCHHBIX CHUTYyallUAX, CBA3AHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM
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TEXHOJIOTUI B pelieHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33134 ¢
coOMtoicHueM TpPeOOBaHUI SPrOHOMHKH, TEXHHUKH

0€30I1aCHOCTH, T'MTHEHBI, PECypcOCOepeKeHHUs,
[IPaBOBBIX u ATUYECKUX HODM, HOPM
MHQOpPMAlIMOHHOW ~ 0€30macHOCTH; -  BIAJETh

HaBBIKAMH PACIIO3HABAHUS U 3alUTH MH(OpManuy,
H(OPMAIIMOHHOM 6€30MaCHOCTH JUYHOCTH;

OK 04. Db dexTuBHO
B3aMOJICHCTBO BaTh U
paboTaTh B KOJUICKTHBE U
KOMaHIC

FOTOBHOCTBH K CAMOPa3BUTUIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO; -OBJIQJICHUC HaBBIKaAMH|
yueOHOUCCIIe10BaTEIbCKOM, MPOEKTHOM H
COLTMAIIbHOM JIESATCILHOCTH; OBnajgeHue
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NMeCTBUAMHU: ©O) COBMECTHAs JEATCIbHOCTD. -
[MOHUMaTb U  HCHOOJb30BATh  MPEUMYLIECTBA
KOMaHAHOW M  UHAUBUAYAJIbHOHM  paboThI;
[MpUHUMATh 1M COBMECTHOH  JI€ATE€IIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUA IO
e¢ JIOCTIDKEHMIO: COCTaBJIATh IUIaH OCHCTBHH,
[pacrpeeNaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
oOCyXKIaTh pe3yabTaThl COBMECTHOW paboThI,
KOOPJAMHUPOBATH M BBITIOJHITH Pa0OTy B yCIOBUSIX
[PEAbHOTO, BUPTYAIbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICVCTBUS; - OCYUIECTBIIATh TMO3UTHBHOE
CTpPaTErn4ecKoe IMOBEJACHUE B Pa3JIMYHbIX
CUTYaIUsX, IPOSBIISITH TBOPUECTBO M BOOOpaKEeHUE,
ObITh MHULIMATUBHBIM OBJaJieHne YHUBEPCATbHBIMU
PETYISTUBHBIMU JIEUCTBHUSMU: T) MPUHATHE CEOS H
IIPYTUX JIOJIEH: - IPUHUMATh MOTHUBBI U ApTyMEHTHI
pYruxX  JIIOJE€W IpH  aHAIW3E  PE3yJbTaToOB
NIEATEIbHOCTH; - MPU3HABATh CBOE IPABO U IPaBO
Mpyrux ~ Joged  Ha  OmMOKW; -  pa3BUBATh
CIIOCOOHOCTh TMOHMMATh MHP C TO3HUIHH JAPYroro

-XJIOpHUI-aHUOHBI, Ha

- YMETb IUIAHUPOBATh M BBINOJHITh XUMUYECKUI HKCIIEPUMEHT
(IpeBpallleHusT OpraHWYECKUX BEIIECTB IIPU  HArpeBaHUU,
MOJlyYeHUE STUJICHA U HW3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
[pEaKIIMM Ha albJIETHABI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
eHaTypanus OeNKOB MPU HArPEBAaHUU, LIBETHHIE PEAKIINU OCJIKOB;
MPOBOJIUTH PEAKIIMM HOHHOT'O 0OMEHA, ONPEIENISITh CPEly BOJAHBIX
[PAaCTBOPOB, KaueCTBEHHBIE peakIuu Ha cylnbdar-, kapOoHaAT- U
KaTHOH aMMOHUSI; periarh|
PDKCIIEpUMEHTabHbIE  3aJaud 1o TeMam  "Metawibl" U
"Hemetamnsl") B COOTBETCTBMM C MpPaBUJIAMH  TEXHHKHY]
0€30MaCHOCTH TIPU OOpAIlEHUH C BEIIECTBAMHU U J1a0OPATOPHBIM
000pyIOBaHHWEM; TPEACTaBIATh  PE3YJIbTaThl  XHUMHUYECKOTO

-PKCIICPUMCHTA B (bopMe 3aliucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX

[peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

YEIIOBEKA;
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OK 07. ConelicTBOBaTHL
COXPaHEHHIO OKPY>KaIOIIeH
cpenbl, pecypcocOepex eHuto,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHITUITBI OEPEHKIINBOTO
Mpoun3BOICTBA, Y3 (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsiX

B o0mactu  IKOJIOTMYECKOTO  BOCIUTAHUS: -
c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI,
[MIOHMUMAaHHUE BIUSHUS COLUAIbHO-3KOHOMHYECKUX
[IPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHOM
Cpelpl, OCO3HaHHME  IJ00AJBHOTO  XapakTepa
PKOJIOTHUECKUX MpoOjeM; - TUIAHUPOBAaHHUE W
OCYILIECTBJICHUE JACHCTBUI B OKpYKAlOIIEeH cpeje Ha|
OCHOBE 3HAHUsA LeJled YCTOMYUBOIO DPa3BUTHSA
UEIIOBEUECTBA; AKTUBHOE HEINpUSATUE JEHCTBUU,
[MPUHOCSIINX BPEI OKPYKAKOUIEH CpEle; - YMEHUE
[IPOTHO3UPOBATh HEOIATONPUSATHBIE IKOIOTUYECKUE
[MOCJIEACTBUSA MPEAIPUHUMAEMBIX JIEHCTBUH,
[peAoTBpaliaTh  UX; pacuIMpeHue  OImbITa
NEATEIIBHOCTH JKOJOTMYECKOM HAIPaBICHHOCTH; -
OBJIaJICHHE HaBBIKAMH y4eOHO-HCCIIEI0BATENbCKOMH,
[MPOEKTHON M COLMAJILHON JIEATEIIbHOCTH;

- cOpMHUPOBATh MPEJCTABICHUSA: O XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHbBI MHUpPA, POJIM XMMHUU B IIO3HAHWUU
SIBJICHUH TPUPOAbI, B (OPMUPOBAHUU MBIILICHUS U KYJIbTYpPBI
ITMYHOCTH, ee (PYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMON IS
[PEIICHUS MPAKTUYECKUX 3a]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3[0POBBIO M IPUPOJHONU CpEAE; - YMETb
coOIOAaTh MpaBUiIa HKOJIOTMYECKU 1EIeCO00Pa3HOro MOBEACHHUS
B OBITY U TPYJOBOH NEATENBHOCTH B IIENSX COXPAHEHUS CBOETO
3IOPOBbSl W OKPYXKAIOIIEW MPUPOJHON Cpenbl; Y4YUTHIBATh
OIACHOCTb BO3/EWUCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIECHHBIX
BEILECTB, IOHUMAsl CMBICII TIOKA3aTels NPeleabHON JOIMyCTUMOM
KOHIICHTpaIlUU
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2. OBBEM OBIIIEOBPA30OBATEJILHOM TUCIUILINHBI M BUbI

YUYEBHOM PABOTbBI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMmbl 0011e00pa3oBaTeIbHOM

72
AUCHHIITHHBI
BT. 4..
OcHoBHoOe coepkaHue
TEOpPETHYECKOE 00yUeHne 30
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 42
IIpodeccuoHaTbLHO OPHEHTHPOBAHHOE COIepKaHMe (CopepKaHHe 5
MPUKJIAJTHOT0 MOYJIA)
TeopeTHYecKoe 00yJIeHne 2
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 4

IMpomexyTounas aTrectanus ( 3a4er)




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIUHBI

O.12 Xumus

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasia u GopMbl OPraHu3amum

HCATCJIBbHOCTH oﬁyqalomnxca

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIHTATEJIbHOM
padoThbI

Pa3zpen 1.

OCHOBBI CTPOEHHS BellecTBA

Tema 1.1.
Crtpoenue aToMoB
XHUMHYECKHX
3JIEMEHTOB M
npupoaa
XHMHYECKOi CBA3M

Coaep:xanue yueOHOTo MaTepHaJia

1.

CoBpeMeHHast MoJieb CTpOeHUs aToMa. CUMBOJIMYECKH SI3bIK
XUMHAU. XUMAYECKUN DJIEMEHT. DIIEKTPOHHAsI KOH(PHUTYypaIHsI
aroma. Kiaccuukariys XuMHIECKHUX JIEMEHTOB (s-, p-, d-
3JIeMEHThI). BaneHTHbIe 31eKTpoHbl. BageHTHOCTS.
DIIeKTpOHHAs IPUPOJA XUMHUECKOU CBS3H.
DIIEKTPOOTPULIATEILHOCT. BUIbI XUMHUECKOM CBSI3U
(KoBaJIeHTHAas1, HIOHHAs, METa/NInYecKasi, BOJOPOIHAS) U
CrocoObI ee 00pa3oBaHUs

OK 01

ITo3HaBaTenbHOE

IIpakTH4yeckue 3aHATHS

Pemenue 3aganuii Ha UCIIOJIL30BAaHUE XHUMHUYECKONH CUMBOJIUKHI
Y Ha3BaHUU COEAUHEHHI N0 HOMEHKJIATYPE MEKTYHAPOIHOTO
CO103a TEOPETUYECKON U MPUKIIAJHON XUMUU U TPUBUATIBHBIX
Ha3BaHUU JJISI COCTABIECHUS XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COeIMHEHUH (OKCHJIOB, CYIb(HI0B, TUIPUIOB U
T.I.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHUN OTAEIbHBIX
KiaccoB. IIpaktuyeckue 3ajaHnsl Ha YCTaHOBJICHUE CBS3U
ME¥XK]ly CTPOCHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKUX AJIEMEHTOB
1 UX COCIUHEHHI B COOTBETCTBHH C IIOJIOKECHHEM
Ileproanueckoi CUCTEMBI.

Ilo3naBarenpHOE

Tema 1.2.

IIpakTnyeckue 3aHsATHS

OK 01 OK 02
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Iepuoauveckuii
3aKOH U TA0JIHIA
JI.A. MenaejieeBa

[lepuoauueckas cucremMa XuMHYECKUX AieMeHToB J[. M.
MenneneceBa. Pu3n4eCcKUN CMBICTT

XUMHYECKOT0 3emMeHTa B [lepronnueckoit cucreme.
MupoBo33pendeckoe U HaydHoe 3HadeHue [leproauueckoro
3akoHa /.M. Menaeneesa. [Iporno3sr J1.11. Meneneena.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha

HEMETAJNIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh
XUMHYECKHUX JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B ITEPUOJUYECKON CUCTEME
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa»

ITepuoanueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX HMH
MIPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKCHUEM

XapaKTepUu3auio XUMHYCCKHUX 3JICMCHTOB «Mertaunyeckue /

Pasznea 2.

XuMHYECKHE peaKInu

ITo3naBaTenbpHOE

Tema 2.1. Tunsl
XHMHYECKHX
peakuuii

Conep:xanue yueOHOTro MaTepHuaJia

OK 01

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C yuacTueM
HEOpraHu4yecKux BemecTs. CocTaBlieHnEe ypaBHEHUH peakui
COEIMHEHUS, pa3JIO’KEHUs, 3aMellleHusl, OOMeHa, B T.4. peaKuil
TOPEHHUs, OKMCIICHUA-BOCCTAHOBIICHUSA. Y PaBHEHUSI OKUCIICHUs-
BoccTaHOBJIEeHMs. CTeneHb okucnenus. OKUCIUTeNb U
BOCCTaHOBUTENDb. COCTaBIEHUE U YPaBHUBAHUE OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUIl METOAOM JIEKTPOHHOTO OajaHca.
OKHMCIHUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IIPUPOJIE,

MPONU3BOJACTBCHHBIX MPOUCCCAX U KUSHCACATCIILHOCTU OPraHM3MOB

Tlo3naBarenpHOE

IIpakTHyeckne 3aHATHA
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

KonnyectBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE
3aKOHBI B XUMHUU U PacyeThl 10 YPaBHEHUSAM XUMUYECKUX PEaKLUH.
Mosb Kak equHMIIAa KOJIMYecTBa BelecTBa. MossipHas Macca.
3aKOHBI COXPaHEHUs1 MacChl U 3HEPTUU. 3aKOH ABOrajpo. MossipHbIii
o0beM ra3os. OTHOCHUTENbHAS INIOTHOCTD I'a30B. PacueTsl no
YPaBHEHUSAM XUMHUYECKHUX PEAKIMH ¢ UCIIOJIb30BaHUEM MACCHI,
o0beMa (HopMallbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

ITo3naBaTenbpHOE

Tema 2.2.
DJIeKTPOJIMTHYECK
as JUccoOmUaI U U
HOHHBII 00MeH

Coaep:xanue yue0HOro MaTepHaJia

Teopust 3NEKTPOIUTUUECKON Juccoanuu. MoHbI. DJIeKTPOIUTHI,
HERIeKTPONuThL. Peakuinu nonHoro oomena. CocraBieHHe peakiuit
MOHHOTO OOMEHA ITyTeM COCTABIICHHS UX MOJHBIX U COKPAIICHHBIX
MOHHBIX ypaBHeHUI. KuCI0THO-OCHOBHBIE peakluy. 3aJaHus Ha
COCTABJICHUE MOHHBIX PEAKIUN

OK 01 OK 04

Tlo3unaBarenpHOE

JlabopaTopHble 3aHATHS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
Hccnenoanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIOIMXCS BEIECTB) U MPU3HAKOB XMMUYECKHX PEAKIUil.
[TpoBenenue peakiuii HOHHOro 0OMeHa, ONPENIEIEHUE CPEIb
BOJIHBIX PacTBOPOB. 3a/laHKs HA COCTABJICHHE HOHHBIX peaklni

Ilo3naBarenpHOE

KonTposbHas padora

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKUE PCAKIIUU

Tlo3naBarTenbHOE

Pa3pea 3.

CTpoeHne 1 CBOICTBA HEOPrAaHMYECKHUX BellleCTB

Tema 3.1.
Kaaccupukanus,

Conep:kaHue y4eGHOr0 MaTepuasia

OK 01 OK 02

Tlo3uaBsarenpHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

HOMEHKJIATYpa U
CTpoeHHe
HEOpPraHu4ecKUuxX
BeLeCTB

[Tpenmer Heoprannueckoi xumuu. Kiaccuduxkanus HeopraHuuecKux
BeuiecTB. [IpocTeie u cnoxHble BeniecTBa. OCHOBHBIE KIIACChI
CJIO’KHBIX BEILECTB (OKCHU/bI, THAPOKCHIbI, KUCIIOTHI, COJIH).
B3aumocBsI3p HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BemlecTBa. Kpucramimyeckue u amop¢Hsble BemecTa. THIIbI
KPUCTAJIMYECKUX PELIETOK (aATOMHAsl, MOJIEKYJISIpHAsA, HOHHAs,
MeTaJuIn4yecKas). 3aBUCUMOCTb (PU3MYECKHX CBOMCTB BELIECTBA OT
TUIIA KPUCTAJUIMYECKOH pelIeTKH. 3aBUCUMOCTh XUMHUYECKON
AKTUBHOCTH BEILECTB OT BUJAa XUMUYECKOU CBSA3HU U TUIIA
KPUCTATUIECKOH pemeTku. [IpranHbl MHOTOOOpa3us BEIIECTB

HpaKaneCRue 3aHATHUA

HoMmeHknaTypa HeopraHM4eCKMX BEIeCTB: Ha3BaHUE BEILECTBA
UCXOJS U3 UX XUMHUUYECKON (POPMYJIbl MIIM COCTABIIEHNE XUMUYECKOM
(bopMyIbI UCXO/ISl U3 Ha3BaHUS BEILECTBA MO0 MEXYHApOIHOMH
(MIOITAK) mnu TpuBHaiibHOM HOMEHKIaType. Pemenne
NPaKTUYECKUX 3a/laHUi 10 Ki1accu(UKaly, HOMEHKIAType U
XUMHYECKUM (pOopMyraM HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIacCOB (yrapHbIii ra3, yriaeKuciblil ra3, aMMHUakK, TalleHas H3BeCTb,
HeraleHasi U3BeCTh, IMThEBAs CO/Ia U APYTUX): HAa3bIBaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIIATH
MPUHAJJIEKHOCTD K Ki1accy. IcTOUHMKHM XUMHUecKON HHpOpMaun
(cpenctB MaccoBoit nHpopmaruu, cetb utepHer u apyrue). [lonck
uH(pOpMalMU 110 HA3BaHUSM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM

dopmynam

ITo3HaBaTenbHOE

Tema 3.2.

Coaep:xanue yueOHOro MaTepuaJia

OK 01 OK 02
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

POu3uKoXuMHIECK
e cBoiicTBa
HEOPraHu4YecKux
BelllecTB

1.Meramibl. O6mue pu3nIecKrue 1 XMMUIECKHE CBOMCTBA METAJLIOB.
CriocoOsI morydeHus. 3Ha4eHNe METaNIOB M HEMETaJIOB B TIPUPOJIS
U J)KU3HEIeATeIbHOCTH YeoBeka U opranu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CITOCOOBI 3aIUTHI METAIIJIOB OT KOPPO3HUH
2.Hemetamnel. O0mue pusndeckue 1 XMMHUYECKHE CBOMCTBA
HeMeTasuloB. Tunuunele cBoiictBa HemeTawioB [V— VII rpymm.
Knaccudukanus u HOMEHKIATypa COeAMHEHUI HEMETAIJIOB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

3. XumMuieckre CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
BEIECTB (OKCUIOB, TUJIPOKCUIOB, KUCIIOT, COJICH U Ip.).
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB ITPOCTHIX BEILIECTB,
BOJIOPOJHBIX COCIMHEHMM, BHICIITUX OKCHJIOB U THAPOKCH]IOB

ITo3naBaTenbpHOE

IIpakTHyeckue 3aHATHS

CocraBieHne ypaBHEHUN XUMUUYECKUX PEAKLUI C y4aCTHEM IIPOCTBIX
Y CJIOKHBIX HEOPTaHUYECKHUX BELIECTB: METAIIJIOB U HEMETAILIIOB;
OKCH/JIOB METAJUIOB, HEMETAJIOB 1 aM()OTEPHBIX AIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAaHUN U aM()OTEPHBIX THIPOKCHUIOB,;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIMX X CBOMCTBA. Pemenue
[IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA,
COCTaB, MOJly4eHHE U 0€30MaCHOE UCTIOIb30BAHNE BAKHEUIITNX
HEOPraHMYECKUX BEIIECTB B ObITY U IPAKTUYECKOH 1A TEIbHOCTH
YeJI0BEeKa

Ilo3naBarenpHOE

Tema 3.3.
HNpenTuduxanus
HEOPraHM4YeCKUX
BelleCTB

JlabopaTopHble 3aHATHSA

JlaGopatopHas pabota «aeHTHduKams HeOpraHMIeCKuX
BelIecTB». Pelienne sKcrepuMeHTaIbHbIX 33/1a4 10 XUMHYECKUM
CBOICTBaM METaJNIOB M HEMETAJIOB, I10 PACIIO3HABAHUIO U
HOJy4EHHUIO COCMHEHUI METAJIJIOB U HEMETAJUIOB.

W nenTudukaysi HEOPraHM4eCKUX BEHIECTB C UCIOJIb30BaHUEM HX

OK 01 OK 02
OK 04

Ilo3HaBartenpHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

(U3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaUe€CTBEHHBIX
peakuuii. KauecTBeHHbIE peakuu Ha Ccyiabdar-, KapOoHaT- U
XJIOPUJIAHUOHBI, Ha KATHOH aMMOHUS

KonTpoasnas padora

CBolicTBa HCOPraHNMYCCKUX BCIICCTB

ITo3HaBaTenbHOE

Pazpgea 4.

CTpoeHue U CBOIICTBAa OPraHMYECKHUX BeleCTB

Tema 4.1.
Kanaccupuxanus,
CTPOEeHHE U
HOMEHKJIaTypa
OpPraHMYecKux
BelllecTB

Coaep:xxanue yueOHOro MaTepuaJia

[TostBneHKE M pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. lIpenmer
OpraHNYEeCKOM XMMHUHU. MeCTO 1 3HaUYE€HNEe OPraHNYECKON XMMUU B
CHUCTEME €CTECTBEHHBIX HaAYK. XMMHYECKOE CTPOCHHUE KaK IOPSAIOK
COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAaJEHTHOCTH.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUS
opraHnyeckux coennHeHnii A.M. byriepoBa. YriepoaHslil CKeser
OpPraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT
XUMHYECKOTO CTPOCHMS MOJIeKyJ. M3omepus u nzomepsl. [lonsTue o
¢byHkunoHanbHOH rpynmne. Panukan. [Tpuniuns! knaccuuxanuu
OpraHNYECKHUX COeNMHEHMI. MexXTyHapoaHas HOMEHKIIATypa U
HOPUHIUIBI HOMEHKJIATYpbl OpraHuueckux coequHenuil. [lonsrue 06
a30TCOJEPIKAIINX COCTUHEHUIX, OMOIOrMYECKH aKTHBHBIX
BelecTBax (yriaeBojax, )Kupax, 0Oeskax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

OK 01

ITo3HaBaTenbHOE

IIpakTHYeckHe 3aHATHA
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

HomeHnkiiatypa oprannyeckux COeAMHEHUHN OTJIEIbHBIX KJIaCCOB
(HachIILIEHHBIE, HEHACBIIIEHHBIE U APOMATUYECKUE YIIIEBOAOPOBL,
CHUPTHI, (PEHOIBI, aNbAETUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocraBieHne TOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (OPMYII
OpPraHWYECKUX BELIECTB OTAEJbHBIX KIACCOB, UCIIOIb3YS UX
Ha3BaHUs 110 CUCTEMATUYECKON U TPUBUAIBHON HOMEHKIIAType
(9THIIEH, aleTHIICH, TTUIepuH, PeHoM, popMallbIeru, yKCycHas
KHCIIOTa, TTUIMH). PacdeTsl mpoctemieit popmysisl OpraHndecKoi
MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOTO cocTaBa (B %)

ITo3naBaTenbpHOE

Tema 4.2.
CBoiicTBa

Coaep:xxanue yueOHOro MaTepuaJia

OK 01 OK 02
OK 04
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

OpPraHuYecKux
coeInHEeHu

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHHM
OTJENBHBIX KJIACCOB (OCOOEHHOCTH KIacCu(UKALUK U
HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTUYECKU ps U 001mas
dbopmyna; nzomepus; pU3NIECKHEe CBONCTBA; XUMUYECKUE CBOWCTBA;
CIocoObI OJTYy4YEHHS): MPEACTbHBIE YTIEBOIOPOAbI (aJTKaHbI U
MKII0aiIKanbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOUYHUKOB
TeIUIa B MPOMBIILIIEHHOCTH U ObITY. CBOICTBA MPUPOTHBIX
YTJIEBOJOPOOB, HAXO0XKICHUE B MPUPOJIC U IPUMEHEHUE aJTKAHOB; —
HeNnpeeNbHbIe (aJIKEHBI, ATKUHBI U JIKaJIMEHBI) U ApOMATUYECKUE
yrieBoopoAbl. ['opeHue aneTuineHa Kak MiCTOYHUK
BBICOKOTEMIIEPATYPHOTO MJIAMEHU JJIsi CBAPKU M PE3KH METAJIIOB
KHCIIOPOJICOICPIKAIIUE COSAMHCHHMSI (CTUPTHI B (DEHOITHI,
KapOOHOBBIE KUCTIOTHI U 3(UPBI, AJIbJETU/IBI U KETOHBI, KUPBI,
yrieBoibl). [IpakTuueckoe mpuMeHeHne STUIICHTIIUKOJIS, TIUIEPUHA,
denona. [Ipumenenne Gpopmanbaeruaa, aeTaibIeruaa, yKCyCHOM
KHUCJIOTHI. MBLTa KaK COJIM BBICITIUX KapOOHOBBIX KUCIOT. Motorue
CBOMCTBA MbLIa

a30TCO/epIKAIINE COCTUHEHHS (AMUHBI U aMUHOKHUCIIOTBI, OCJIKH).
BricokoMounekysipHbIE COeAMHEHUSI (CHHTETUYECKUE U
OMOJIOTMYECKU-aKTUBHBIC). MOHOMED, MMOJTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa Kak OCHOBHOE HallpaBJIEHUE €r0
WCIONIb30BaHus. ['eHeTHUecKas CBI3b MEXIy KJlacCaMu
OpPraHWYECKUX COETMHEHUM

ITo3naBaTenbpHOE

IIpakTnyeckue 3aHsATHS

CBolicTBa OPraHUYECKUX COEAMHEHNN OTJENbHBIX KJIACCOB
(TpuBHANbHAS U MEXAYHApOAHAsI HOMEHKJIATYpa, XUMHUECKHE
CBOWCTBA, CIIOCOOBI MOJTyUeHHs): Ipe/iebHbIC (aIKaHbI U
LUKJIOAJIKAaHbI ), HEMPEeNIbHbIE (ATKEHBI, AIKUHBI U aJIKaIUEHbI) U
apoOMaTUYECKUE YIJIEBOIOPO/Ibl, CHUPTHI M (PEHOIIBI, KAPOOHOBBIE
KHUCIIOTHI ¥ 3()UPBI, AJIbJETU/Ibl U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI,

Ilo3HaBartenpHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

BBICOKOMOJIEKYJISIDHBIE COEIMHEHHU. 3a/IaHUs HA COCTABJICHUE
YPAaBHEHUN XMMUYECKUX PEAKLUHN C y4aCTUEM OPTraHUYECKHUX
BELIECTB Ha OCHOBAHUU UX COCTAaBA U CTPOCHUS

CocraBieHne cxeM peakui (B TOM YUCIIE 110 NPEAJI0KEHHBIM
LIeN0YKaM [IPEBPAILEHHI), XapaKTepU3YIOLIMX XUMHUUECKUE CBOICTBA
OpPraHMYECKUX COSAUHEHUN OT/IEIbHBIX KJIACCOB, CIIOCOOBI X
IIOJIyYEHUS U HA3BaHUE OPTaHUYECKUX COEIMHEHUH T10 TPUBUAIBHOU
WM MEXITYHApPOIHOM CUCTEMATHYECKON HOMEHKIaType. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA
OpPraHNYECKHUX COCIMHEHMM OTIEIbHBIX KJIACCOB

Jlaboparopnasi pabora

JlaGopatopHas pabota “IIpeBpalieHuss OpraHMuECKUX BEIIECTB PU
HarpeBaHuu'". [lomyuenue 3TuneHa U U3y4eHHUe ero CBOMCTB.
MonenupoBaHue MOJIEKYJ 1 XUMUYECKUX IIPEBPALLICHUN HA TIPUMEpPE
ITaHa, TWIEHA, AlCTUIICHA U JIp.

ITo3HaBaTenbHOE

Tema 4.3.
Npentnduxanus
OPraHMYecKux
BelllecTB, HX
3HAYEHHE U
NpUMeHeHHe B
OBLITOBOM H
NPOU3BOJACTBEHHO
W 1eATeJIbHOCTH
yeJIoBeKa

Coaep:xanue yueOHOro MaTepHaJia

buooprannueckue coequnenus. [Ipumenenue u 6uonoruueckas poib
yraeBonoB. OKUCIIEHNE YTIEBOJ0B — UCTOYHUK YHEPTUH JKHUBbBIX
opranu3mMoB. O0acTu NpUMEHEHUs: aMUHOKHCIIOT. [IpeBparienus
0enKoB MUK B opranusMe. buonorndyeckue GyHKIMN OETIKOB.
buonornueckue ¢pyHkuu xupoB. Ponb opraHnueckoit XumMuu B
peleHny npobieM nuieBoi 6ezonacHocty Ponb opranundeckoit
XUMHUHU B PEHICHUH TPOOJIEM SHEPTeTHIECKON 0€301MacHOCTH, B
pa3BUTHUN MEIULIMHBI, CO3JaHUH HOBBIX MaTEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUH (AIbTEPHATUBHBIE HICTOYHUKH SHEPTUN).
OnacHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OT/AEIbHBIX KJIAcCOB (YIJIEBOJOPO/IbI, CIUPTHI, (PEHOJIBI,
XJIOPOPraHNYECKHE POU3BOIHBIE, aTbJICTU/IBI U JIP.), CMBICI
MTOKa3aTelIsl PEJeIbHO TONYCTUMON KOHIIEHTPAlUH

OK 01 OK 02
OK 04

Tlo3naBarenpHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

JlabopaTtopHble 3aHATHSA

JlaboparopHas pabdoTta: “VMneHTUdUKANNS OpraHHIECKUX
COCTMHCHUH OTJEIbHBIX KJ1accoB” MneHTuUKaIus OpraHnuecKux
COCIMHEHUH OTJEIbHBIX KJIACCOB (Ha MPUMEpE albIACTU/IOB,
Kpaxmaja, YKCYCHON KHUCIIOThI, OCJIKOB M T.II.) C UCTIOJb30BAaHUEM UX
(UBUKO-XUMHYECKUX CBOMCTB M XapaKTEPHBIX KaU€CTBEHHBIX
peakuii. Jlenatypanus Oenka npu HarpeBaHuu. L{BeTHbIe peakuuu
0enkoB. BO3HMKHOBEHNE aHATUTUYECKOTO CUTHAJIA C TOUKH 3PEHUS
XUMHUYECKHX TPOIIECCOB MPH MPOTEKAaHUU KaYE€CTBEHHON PEaKIInu,
MO3BOJISONIECH UICHTU(DUIIMPOBATD MPEIOKEHHBIE OPTAHUYECKUE
BEIIECTBA

Ilo3unaBarensHOE

KonTposbnas padora

CrtpyKTypa U CBOICTBa OPraHUYECKUX BELECTB

Tlo3unaBarenbHOE

Pa3pea 5.

Kunernueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTHU
NMPOTEKAHUA XUMHUYCCKHUX pealcum“d

Tema 5.1
Cxopoctb
XHMHUYECKHX
peakuuii.
XumMuyeckoe
paBHOBecHe

Coaep:xanue yue0HOro MaTepHaJia

CkopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB:
IIPUPOJIbI PEArHPYIOIINX BEIIECTB, KOHIIEHTPALUN PEArUPYIOINX
BEILECTB, TEMIIEPATYPhl U IUIOLIAJN PEAKIIMOHHON TOBEPXHOCTH.
TennoBble 3¢ GeKTh XMMUYECKUX peakuii. JK30- U
SHAOTEpMHUUECKUE, peakiini. OOpaTUMOCTh peakiuil. XUMHUYECKOe
pPaBHOBECHE U €T0 CMEIIEHHE M0J1 IeHCTBHEM PA3INYHbIX (PaKTOPOB
(KOHIIEHTpAalMsI peareHTOB WK IPOAYKTOB PEaKINH, JaBICHUE,
TeMIIeparypa) JUlsl CO3/1aHus ONTUMAJIbHBIX YCIOBUN POTEKAHUS
xuMuueckux npoueccon. [Ipunnun Jle [HlaTense

OK 01 OK 02

Tlo3naBaTenpHOE

[MpakTnyeckue 3aHATHS
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Pelenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUIM HA aHAJIU3
(axTOpOB, BIUSIONUINX HA U3MEHEHHE CKOPOCTH XUMHUYECKOU
peaxuy, B T.4. C MO3UIMI 9KOJOTHYECKH 11eJeco00pa3Horo
NOBEJICHUS B OBITY M TPYAOBOM IEATETHLHOCTH B LENAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KaIOIIEH IPUPOIHON cpenbl. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUI HA IPUMEHEHUE IIPUHIIUIIA
Jle-lllaTenbe a1 HaX0XKIEHUS HAPABIICHUS CMEILIEHUs] PABHOBECH S
XUMHUYECKON peaKkiiuy U aHaJIu3 (PaKkTOPOB, BIUSIONINX HA CMEIICHHE
XUMHUYECKOT'O PAaBHOBECHUS

ITo3naBaTenbpHOE

Pazpgea 6.

PacTtBOpBI

OK 01 OK 02
OK 07

Tema 6.1. IlonsgTHe
0 pacTBopax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenune kak puanko-xumMuueckui nporecc. PactBopsl.
Crioco0Obl MPUTOTOBIIEHUS paCTBOPOB. PacTBOpUMOCTS.
MaccoBast 1051 pacTBOpeHHOr0 BemiecTBa. CMbICH MOKa3aTens
IIPEENbHO JOMYCTUMOM KOHIIEHTPAIMK U €r0 UCIIOJIb30BaHUE
B OIIEHKE dKOJIoTHUecKoi 6e3omnacHocTu. [IpaBuna
HKOJIOTHYECKH 11eJIECO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOH AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs
Y OKPY’KaOILEH IPUPOIHOM CPENIbI; ONTACHOCTh BO3/IEHCTBUS Ha
JKUBbIE OpraHU3Mbl OIIPEJIEIICHHBIX BellecTB. Pemenne
IIPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
pacTBOPBI, UCHOJIb3yeMbIE B OBITOBON U MPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEJI0OBEKA

Tlo3naBarTenpHOE

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COeP/KaAHME (COdep/KaAHMe
MPHUKJIATHOTO MOYJIs1)

Pa3znen 7.

XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BeKA

OK 01 OK 02
OK 04 OK 07

Ilo3naBartenpHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCS

O0BeM
B 4yacax

DopMuUpyeMbl
e
KOMIIeTEeHI[UH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Tema 7.1 Xumusa B
ObITY H
MPOU3BOJACTBEHHO
W 1eATeJIbHOCTH
yeJIoBeKa

Conep:kanue y4eOHOT0 MaTepuaJia

Hogelimne nocTHKeHUs: XUMUYECKOW HAYKH U XUMHUYECKOU
TEXHOJIOTUH. PosIb XuMUM B 00€CIIEYeHUH IKOJIOTHUECKOM,
HHEPTeTUYECKON 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEIUIIMHEI.
ITpaBuia noucka u aHanu3a XMMUYECKOH MH(opMaIu nu3
pa3IMYHBIX NCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4YHas TUTEeparypa,
cpecTBa MaccoBOW MHGpOpMaLuy, ceTb IHTEepHET)

Ilo3unaBarensHOE

HpaKaneCRue 3aHATHSA

[Touck u aHaNHM3 KEMCOB O MPUMEHEHUU XUMHUECKUX BEIICCTB U
TEXHOJIOTHH ¢ yueToM Oyayiiel mpodhecCHOHATLHON IeATEIIBHOCTH
10 TeMaM: Ba)KHEUIIINE CTPOUTEIIbHBIC MaTEPHAIIBI,
KOHCTPYKLIMOHHBIE MaTepPHAIIbI, KPACKH, CTEKIIO, KEPAMHUKa,
MaTepHaIbl IS JICKTPOHUKH, HAHOMATEPHAJIbl, TEKCTUIIbHBIC
BOJIOKHA, UCTOYHUKH PHEPTUH, OPTAaHUYECKHE U MUHEPAIbHBIE
y10OpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMUS. 3allUTa:
[IpencraBieHue pe3yabTaToOB pEeIIeHUs KecoB B (hopMe MUHU-
JIOKJIa/1a C TIpe3eHTaluei

ITo3HaBaTenbHOE

3auer

Bcero:

72
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4. YCJIOBUA _ PEAJIM3ALINN ITPOI'PAMMUbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

4.1. TpeGoBaHusi K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
odecreyeHnIo

Peanuzanust yuyeOHON JUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro kaOwHeTa
XUMUHU U JTa0OpaTOPHiA.

O6opynoBanne yaeOHbIX KAOMHETOB U JTaOOpaTOPHIA:

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00YUaIOUTNXCS;

- paboyee MecTo MpenoaaBaTeis;

- IEMOHCTPAIIMOHHBIN CTOJ

- BBITSDKHOM 11Kad

- yueOHO-HAaTJISIHbIE TTOCOOUS TI0O XUMUU;

-naboparopHoe  000pynoBaHHE  (MHKPOCKOII €  MHKpOIIpenapaTram,
MEPUOINYECKAsT CUCTEMa XUMHUYECKHX 3ieMeHToB .M. MeHneneeBa. mimakatel H
TaOIUIBI IO XUMHH )

TexHuueckue cpeacTBa 00yUEHHS:

- UHTEPaKTUBHAS JOCKA C JIMIIEH3UOHHBIM ITPOTrPAMMHBIM OOECIICUCHUEM U

MYJIbTUMEIUATIPOCKTOP .

Oo6opynoBanue mabopaTopuu U pabovrx MecT JabopaTopuu:

- TOCAI0YHBIE MECTAa MO0 KOJTMYECTBY 00yUaIONTNXCS;

- pabodee MecTo MpenoaaBaTelis;

- BBITSDKHOM 1IKad;

- IEpUOINYECKas crucTeMa XumMudeckux aneMenToB J[.M. Menneneesa;

- XUMHYECKasl OCYy/1a;

- XUMHUYECKHUE PEAKTUBBHI.

4.2. MudopmanuoHHoe odecredeHne 00ydeHust

(Hepequb PEKOMEHAYCMBIX y‘le6HLIX W3aHUM  COTrJIaCHO (bez[epanLHOMy INEPCUHIO

y4aeOHukoB https://fpu.edu.ru , IHTepHET-peCypcoB, HOTOIHUTEIEHON JINTEPATYPHI)

OCHOBHBIC HCTOYHHUKH

1. AndunorenoBa, U. B. Xumusa: y4yeOHUK M TPAKTUKYM JUIsI CPEIHETO
npodeccrnoHabHOro obpaszoBanus / M. B. Audunorenora, A. B. babko, B. A.
[TonkoB. — 2-e u3a., ucnp. u aon. — Mocka: M3gatensctBo FOpaiit, 2022, — 291
c.24

2. leromuxuna, H. A. OOmas xumus: yuebnuk i1 CIIO / H. A.
[leromuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
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3. Hukonbckmii, A. b. Xumus: y4yeOHUK W TPAKTUKYM IS CPEIHETO
npodeccuonansHoro oopazoanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepal. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: yueOHUK Ui cpeaHero npodeccuoHaibHoro oopazosanus / FO. A.
Jle6enes, I'. H. daneeB, A. M. I'ony6es, B. H. [llanosan; mox obmieit pepakuueit I
H. ®aneeBa. — 2-¢ u3x., nepepab. u qon. — Mocksa: MznarensctBo Opaiit, 2022.
— 431 c.

JlonoJIHUTEIbHbIE HCTOYHUKH

1. Xumus. 10 xmace. YrmyOnéuueiii ypoBens: yueOnuk/ B.B. Epemun, H.E.
Kyssmenko, B.. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xmace. YrmyOnénuelii ypoBeHb: yueOnunk/ B.B. Epemun, H.E.
Ky3spmenko, A.A. [poznos, B.B. Jlynun; nonx pen. B.B. Jlymuna. — M.:
IIpoceenienue, 2022. — 478, [2] c.: ui.

3. Xumus. YraoyOnenusiii ypoBeHnb. 10—11 kiaccel: pabodast mporpamMma K
muaun YMK B.B. Jlynuna: yue6Ho-metomauueckoe nmocooue / B.B. Epemun, A.A.
Hpoznos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metonnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3bpmenko,
B.W. Tepenuna, A. A. [lpo3nosa u nip. «Xumus. YTiayOiaeHHbIN ypoBeHbY». 10 kiacc /
B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B. 1. Maxonuna, O. 0. CumonoBa,
2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c.: uin.

5. Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3znoBa u np. «Xumus. YriayoneHHslid ypoeub». 11 kmacc / B. B. Epemun,
A.A. Ipo3nos, .B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. —
M.: lpoda, 2018. — 423 c.: ui.

6. I'yceBa, E. B. Xumus mns CIIO: yueGHO-meTomuueckoe nocobue / E. B.
I'ycea, M. P. 3uranmuna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekcr: AIEKTPOHHBIN // JlaHb:
aniekTpoHHOOMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/196096
(mara obpamenusi: 14.10.2022). — Pexum noctyna: ajis aBTOPHU3. TOJIb30BaTEIEH.

7. Uepnukona, H. FO. Xumust B 10CTYyITHOM U3JIOKEHHUH: yueOHOE TTOCOOUE st
cno / H. 0. YepnukoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Tekct: oanekTpoHHbli //  JlaHb:
atekTpoHHOOMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata oOpamenus: 14.10.2022). — Pexxum gocTtyma: s aBTOpU3. TOJIH30BATEIICH.

8. llleBnuiipina, JI. B. Xumus: yue6noe nocodue / JI. B. IlleBuurpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texkcr: snekTpoHHBIM // JlaHb: 3neKTpOHHO-OMOMMOTEuHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTyNa: JUIsl aBTOPU3. MTOJIb30BATENEM.

9. bnunos, JI. H. Xumwus: ywyeOuuk pmns CIIO / JI. H. baunos, U. JL
[Tepdunona, T. B. CokonoBa. — 2-e¢ u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekcr: anexkrpoHHbI // JlaHb:
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anekTpoHHOOMOIMoTeunast cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum goctyra: s aBTOpU3. MOJIb30BaTEIIEH.

10. T'abpuensn, O. C., JlpicoBa, I'. I'. Xumus: xkHUTa IJIs TpEnojaBaTelis:
yue0.- MeToJ1. mocodue. — M. Akagemus, 2012. - 332 c.

11. YepuukoBa H. FO., MemepskoBa E. B. Pemaem 3amauu 1mo Xumuu
camocTosaTenbHo: yuyeoHoe mocobue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Canxkrt-IletepOypr: Jlans, 2022. — 328 c.

12. Pe3nuxoB B. A. COopHUK ynpa)XHEHUI U 3a/1a4 110 OPraHUYEeCKONW XUMUU:
yaeOHoe nocobue / B.A. PesankoB — Cankr-Ilerepoypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xampuenko WM. I'., JluGamo B. B. O6mas wu
Heoprannueckas xumus. I[lpaktukym / A. A. Kanyctuna, WU. I'. Xanpuenko, B.B.
JInbanoB — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

14. T'abpuensn O.C. Xumus: yueb. g ctyn. npod. yued. 3aBenenuit / O.C.
[Ma6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. I'abpuensa O.C. Xumus 11 npodeccuil U crenuaibHOCTeH TEXHUYECKOTo
npoduiia: ydeOHUK Il CTYyH. YupexaeHud cpen. mpod. obpaszosanus / O.C.
Iabpuensn, U.I'. OctpoymoB. — 4-e uszn., crep. — M.: Uznarenbckuii 1EHTP
«Axagemusi», 2017. — 272 c.

1. NuTepHeT-pecypchl

1.hvsh.ru — XKypnan «Xumus B mkose.
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 nmpakTudeckoii pabote B labopatopuu
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5. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KonTposib U omeHKa pe3ylbTaTOB OCBOCHUs 00IIc00pa30BaTEIbHON AUCIUTIIIUHBI
pacKpbIBalOTCSl  4Yepe3  AUCHUIUIMHAPHBIE  pe3yJibTaThl, HAIpaBJICHHbIE  Ha
dbopmupoBaHre 00MMX U MPOHEeCCHOHATHHBIX KOMIIETCHIIMM 10 pa3einaM U TeMaM
coJiepKaHusl yueOHOro MaTepuara.

Oo0mas/npogeccnoHanbHas Pa3znen/Tema T OeHOYHBIX MEPONIPUATHS
KOMIIETCHIUS
OK 01 OK 02 Pazgen 1. OcHoBBI 1. Tecr «CtpoeHue aToMOB
CTPOCHMS BEILIECTBA XUMHYECKUX 3JIEMEHTOB U
Tema 1.1,Tema 1.2. IIPUPOJA XUMUYECKOMN CBA3U.

2. 3a1a4u HA COCTaBJIECHHE
XUMHYECKUAX POPMYIT
JIBYXaTOMHBIX COE€IMHEHUU
(oxcuaoB, cynbhuaoB,
TUAPUJIOB U T.11.). 3. 3agaHus
Ha HUCTOJIb30BaHHE
XHUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCOUHECHUM 110
HOMEHKJIaType
MEXIyHapOAHOTO COI03a
TEOPETUUECKON U TPUKIATHON
XUMUU U TPUBUATBHBIX
Ha3BaHMU I COCTaBICHUS
XUMUYECKHUX (hopmy
JIBYXaTOMHBIX COE€IMHEHUM
(oxcu0B, cynb(uIOB,
THJIPUIOB U T.I1.) U IPYTHX
HEOPraHWYECKUX COCTMHEHUN
OTJEIIBHBIX KIIACCOB

2. Tect «Metamnmmdeckue /
HEMETAINIMYCCKUE CBONCTRA,
AIEKTPOOTPHUIATENHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHX DJIEMECHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM H
IIOJIO’KCHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB J[. 1.
Menneneesay. 2.
[IpakTuueckue 3agaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]TY
CTPOECHHEM aTOMOB
XHUMUYECKHX DJIEMEHTOB U
MEPUOINYECKIUM U3MEHEHHEM
CBOMCTB XUMHUUYECKUX
DJIEMCHTOB U UX COCIMHCHHI B
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COOTBETCTBHM C MOJIOKESHHUEM
ITepuoaunueckoii cucreme. 3.
[IpakTHKO-OpUEHTHUPOBaHHBIE
TEOPETHUYECKUE 3a]JaHus Ha
XapakTepU3al0 XUMHUUYECKUX
3JEMEHTOB: «MeTamnndyeckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBHE C NX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XHUMHYECKUX 31eMeHTOB JI[.1.
Menaeaeenay

OK 01 OK 04

Pa3gen 2. Xumnueckue
peakuuu

THITBI XMMHYECKHX
peakuuii

DNeKTpOoNUTHYECKAs
JUCCOIMAIUS M HOHHBIN
oOMeH

. 3a1a4m Ha COCTaBIICHUE
YpaBHEHUU pEaKIU: —
COETMHEHUS, 3aMEIlICHUS,
pa3oxeHus, OOMeHa; —
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM
MeTO/1a JIEKTPOHHOT O OanaHca. 2.
3ajaun Ha pacyeT MaccChl
BelecTBa UM 00bEMA ra3oB 1O
M3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe UIH 00BEMY
OJTHOTO U3 yYaCTBYIOIIUX B
PEaKIy BEIIECTB; PACUEThI MaCCHI
(00BbEMa, KOIMUYECTBA BEIIECTBA)
IPOAYKTOB PEAKIINHU, €CIH OJTHO U3
BEIIECTB HMEET IPUMECH

1. 3ananus Ha cocTaBlIeHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaxkuuil ¢ y4acTueM KUCJIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI 2.
JlaGopatopHnas pabora "Turmbl
XUMHYECKHUX peakunui”

OK 01

Paznen 3. Ctpoenue u
CBOICTBA
HEOPTaHMYECKUX BEIIECTB

1. Tect «HomeHknaTypa u
Ha3BaHME HEOPTaHUUYECKUX
BELIECTB UCXO/S U3 UX
XUMHUYECKON (HOPMYIIbI UITU
COCTaBJIEHUE XUMUYECKOU
(bopMyIIbl UCXO/I U3 HAa3BAHUS
BELIECTBA 110 MEKYHAPOIHOM UIN
TPUBHUAJILHOM HOMEHKJIAType». 2.
3azayu Ha pacyeT MaccOBOH J10JIU
(Macchl) XMMUYECKOTO DJIEMEHTA
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(coemuHeHUsT) B MOJICKYJIE
(cmecn). 3. IlpakTuyeckue
3aJlaHus 10 KJlacCU(pUKaIuy,
HOMCHKJIAaTypC U XUMHUYCCKHUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB. 4.
[IpakTnueckue 3aanus Ha
ONPEAEIEHUE XUMHYECKON
aAKTUBHOCTH BEILECTB B
3aBUCUMOCTHU BHUOA XHUMHYECKOUI
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH

OK 01 OK 02

DuU3NKO-XUMHUYECKIE
CBOMCTBA
HEOPraHUYECKHX BEIECTB

1. Tect «OcobenHoctu
XUMHYECKNX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
TUJIPOKCHUJIOB U COJEM». 2.
3ajaHus Ha COCTaBIICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIUN
C y4acCTUEM IPOCTHIX U CIIOKHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTYyYEHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIYYEHUE

OK 01 OK 02 OK 04

WNnentudukarus
HEOPTaHMYECKUX BEIIECCTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHusl IO COCTABJICHUIO
XUMHUYECKUX PEAKIUHN C yHaCTUEM
HEOPTraHUYECKHUX BEIECTB,
HCIIOJIB3YEMBIX ISl KX
unentuduxanuu. 2.Jlaboparopnas
pabota: “Unentudukanus
HEOPraHWYECKUX BEIIEeCTB”

OK 01

Pasznen 4. Ctpoenue u
CBOMCTBA OPraHNYECKHUX
BEILIECTB
Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

1. 3apganus Ha cocTaBieHHE
Ha3BaHUI OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
WU MEXITYHapOIHON
CHUCTEMATUYECKOU
HOMEHKJIaType. 2. 3aJaHus Ha
COCTAaBJICHUE IOJIHBIX U
COKPAILEHHBIX CTPYKTYPHBIX
(bopMys1 opraHuYecKUX
BEIIECTB OT/AEIbHBIX KJIACCOB.
3. 3ajjaun Ha onpezeneHue
npocreiiien GopMyIibl
OpraHUYECKON MOJIEKYJIbI,
UCXOJs U3 DJIEMEHTHOIO
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OK 01 OK 02 OK 04

CBolicTBa OpraHUYECKUX
COCTUHEHUN

cocrana (B %)

1. 3ananus Ha cocTaBlIeHHE
YpaBHEHUN XUMHUYECKUX
peakuuii ¢ yqacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
cTpoeHus. 2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PeaKIIUid,
WJUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBa C
Y4€TOM MEXaHU3MOB
MPOTEKAaHUS JaHHBIX PeaKuil
Y TEHETUYECKOM CBSI3U
OpPraHHYECKUX BEIIECTB
pa3HbBIX KJaccoB. 3. PacueTHbie
3aJ1a4M [0 YPaBHEHUSIM
peakuuii ¢ yuacTuem
OpraHUYECKUX BEIIECTB. 4.
JlaGopartopHnas pabota
“IIpeBpalieHuss OpraHUu4eCKUX
BEIIIECTB IIPY HarpeBaHuu"

OK 01 OK 02 Pazpgen 5. Kunernueckue [IpakTHKO-OpHUEHTHUPOBaHHBIE
U TEPMOJAMHAMUYECKUE TEOPETUYECKHE 3a/1aHUS HA aHAIIU3
3aKOHOMEPHOCTH (bakTOpOB, BIUAIOLINX HA
MIPOTEKAHUS XUMHUYECKUX M3MEHEHHE CKOPOCTH XUMHUYECKON
peakuui peaxkuuu.
CKopocTh XMMHUYECKUX [TpakTHKOOPUEHTUPOBAHHbBIE
peakuuii. XMMHUYECKOE 3aJlaHus Ha IPUMEHEHHE
paBHOBECHE npuHuuna JlelIarense mis
HaXO0XJICHUs HalpaBJICHUS
CMEIIIEHUS PaBHOBECHSI
XUMHUYECKON PEaKIIMU U aHAJIN3
(GakTOpOB, BIMSIOIIMX Ha
CMEILEHNE XUMHUYECKOTO
paBHOBECHSI
OK 01 OK 02 Pasnen 6. PactBopsl 1. 3angaum Ha NPUTOTOBIICHHE
pactBopoB. 2. [IpakTuko-
OPUEHTUPOBAHHBIE PACUETHBIE
3aJlaHuUs Ha TUCIIEPCHBIE
CUCTEMBI, UCIOJIb3YEMBIE B
OBITOBOM U MPOU3BOACTBEHHOMN
OK 01 OK 04 Hccnenosanue CBOMCTB JIESATEIIBHOCTH YEJI0BEKA
pacTBOpoB JlaboparopHnas pabota

“ITpuroroBieHne pacCTBOPOB”~

IIpo¢deccnoHa/ILHO-OPHEHTHPOBAHHOE COJeP:KaHUE (COaepKaHUe TPUKJIATHOTI0 MOAYJIs1)
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OK 01 OK 02 OK 04 OK 07

Pazgen 7. Xumus B ObITY U
MPOU3BOACTBEHHOMN
JESITEIILHOCTH YEJIOBEKA

Xumus B OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa

Keiic (¢ yuerom Oynymieit
npodeccCHnoHATLHOM JIESATEIILHOCTH )
Bo3MoskHbIE TeMBbI KEHCOB: 1.
[Toremienune kimmara u
BBICBOOOJK/ICHHE ra30BbIX T'HJIPATOB
CO J1Ha OKeaHa. 2. bynymue
MaTepuaibl AJis aBua- , MalIMHO- U
npudopoctpoenus. 3. Hossie
MaTepuabl JJIsi COTHEUHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
pPaCTUTENBHBIX MPErapaToB
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IIpunoxenue 1
IIpumepHasi TeMaTHKA HHAMBHYAJIbHBIX IIPOEKTOB 10 MpPeIMeTy

buorexnonorus u reHHas HHXKEeHepus: — TexHosiorun X XI Beka.

HanoTexHonorus kak mpruOPUTETHOE HANPABJICHUE Pa3BUTHUS HAyKHU U ITpou3BojicTBa B Poccuiickoi denepanuu.
CoBpeMeHHbIE METOIbI 00e33apaKuBaHMUS BOIbI.

AJIOTPOIHS METAJIIOB.

Kuznb n gearenbHocTh .M. Menneneena.

«ITepnoanueckomMy 3akoHy OyAyIllee HE TPO3UT PA3PYLICHUEM...)»

Cunres 114-ro s3nemMenTa — TpUyM{Q pOCCUNCKHUX (DPU3UKOB-AIEPIIHKOB.

N3oTomel Boiopoaa.

Hcnonbs3oBaHue palMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIISIX.

PeHTreHoBCKOE U3Iy4eHUE U €r0 UCTI0JIb30BAHUE B TEXHUKE U MEIULIVHE.

[limazma — yeTBepTOE COCTOSIHUE BELIECTBA.

AMopdHBbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy’Karouen cpeabl OT XUMHAYECKOTro 3arpsisHeHus. KollnuecTBeHHbIE XapaKTEPUCTUKU 3arpsi3HEHUS
OKPYKarOIIEH CPEIbI.

[IpumeneHune TBepI0TO U ra3000pa3zHoro okcuaa yriaeposaa (IV).

3ammTa 030HOBOTO AKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pybGoaucnepcHbie CUCTEMBI, UX KJIacCU(PUKAIIUS U UCTIOIb30BaHUE B MPO(HECCUOHAIBHOM IeSITEILHOCTH.
KocMmernueckue remnm.

[IpumeHenue cycreH3uil ¥ SMYJIbCUN B CTPOUTEILCTBE.

MuHepalibl ¥ TOpHBIE TOPOJIbI KaK OCHOBA JIUTOC(EPHI.

PactBops!l BOKpyr Hac. Tursl pacTBOpOB.

Bopa xak peareHT u cpeaa it XMMUYECKOT0 Tpolecca.

Kuznb u nearenbHocts C. AppeHuyca.

Bxrag oTe4eCTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU AJIEKTPOJIUTHUECKON AUCCOIUALIAH.

YcTpaHeHue )KeCTKOCTH BOJIbI HAa TPOMBIIIJIEHHBIX OPEANPUSITUSX.
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CepHast KUCIIOTa — «XJIe0 XUMUYECKOW TPOMBIIIIICHHOCTH.

Hcnonbs3oBaHrne MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO MPOGUIIs.

OKcupl ¥ CONM KaK CTPOUTEIBHBIE MATEPUATIBI.

Hcropwus rurca.

[ToBapeHHast COJIb KaK XUMUYECKOE CHIPBE.

MHoronukuii kKapOoHAT KalbIUs: B IPUPOJIE, B IPOMBIILIEHHOCTH, B OBITY.

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryansHOe MonenMpoBaHUE XUMAYECKUAX MPOLIECCOB.

DIIEKTPOJIN3 PaCTBOPOB JIEKTPOIUTOB.

DJIEKTPOJIN3 PACIUIABOB AJIEKTPOIUTOB.

[IpakTHueckoe MpUMEHEHUE IEKTPOIHN3a: padMHUPOBAHUE, raIbBAaHOIUIACTHKA, TAIbBAHOCTETUSI.

Hctopus monydeHrs U mpou3BOACTBA ATIOMUHUS.

DNEKTPOIIUTUYECKOE NOIYUeHUE U papUHUPOBAHUE MEH.

Kuznb u gesarenabHoCTh I, [[9BH.

Ponp MeTanoB B HCTOPUHU YENOBEYECKOW IUBUIM3ALMU. MIcTOpHs oTeuecTBEHHON YepHOU MeTautypruu. COBpeMEHHOE
METAJLUTYPrUu4eCKOe MIPOU3BOICTBO.

Hcropus oTeuecTBEHHOM IBETHOM METAILUTYPIUU. POJIb METAIIIIOB U CIUIAaBOB B HAYYHO-TEXHUYECKOM IIPOTpeECCe.
Koppo3sus meTamioB 1 criocoObl 3alIUTH OT KOPPO3HH.

NuepTHbIC Uin 6J1aropoIHbIE Ta3bl.

Poxnaromume conm — rajgoreHsl.

Hctopust miBeaCKOW CIUYKH.

HcTopust BOSHUKHOBEHUS M PA3BUTHSI OPTAHUYECKON XUMHUH.

Kuznb u gearensHocts A. M. bytiieposa.

Buranusm u ero kpax.

PoJib 0OTEUEeCTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUHA MUPOBOM OPTraHUYECKON XUMHUH.

CoBpeMEHHBIE MPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJIOTUYECKUE aCIEKThl HCTI0JIb30BAHUS YTIIEBOJOPOTHOTO ChIPBHSI.

DKOHOMUYECKHE aCIEKThI MEKIYHAPOAHOTO COTPYAHUYECTBA MO UCTOJIb30BAHUIO YTIEBOJOPOIHOIO ChIPHSI.
Hcropust OTKpBITHS U pa3pabOTKX Ta30BbIX U HEPTIHBIX MeCTOpoXkaeHui B Poccuiickoii denepanmm.
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XuMHS YTIIEBOIOPOTHOTO CHIPhS U MOs Oyaymas mpodeccusi.

VYT1eBoI0pOIHOE TOIIMBO, €r0 BUIBI M Ha3HAUYCHUE.

CUHTETHYECKHE KayudyKH: HCTOPHS, MHOTOOOpa3ne 1 MePCICKTUBBI.
Pe3nHoTeXHHYECKOE TIPOM3BOJICTBO U €T0 POJIb B HAYYHO-TEXHHUECKOM ITporpecce.
CBapo4HOE MPOU3BOCTBO M POJIb XUMHH YTIIEBOJOPOIOB B HEM.

HC(I)TB N €C TPAHCIIOPTHUPOBKA KaK OCHOBA B3dUMOBBII'OAHOI'O MCKAYHAPOAHOI'O COTPYIHHUYCCTBA.
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