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1. IOACHUTEJIBHAS 3AIINCKA

[Iporpamma oOieo6pazoBarenbuoi aucturuinabl «OJ1.12 Xumusy paspadborana Ha
OCHOBE:
benepabHOTO roCyAapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHIapTa CPETHETO
obmero oopazopanus (nanee — ®I'OC COO);,
dbeneparbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIHFHOTO CTAHIApTa CPEIHETO
npodeccuonansaoro odpaszosanus (nainee — GI'OC CIIO) mo cnenuaibHOCTH
19.01.18 Annapamuuk-onepamop npouzeo0cmea nPoOyKmoe RUMaHus u3
pacmumenbHo2o Colpbs

puUMeEpHON pabodeit mporpaMMbl 001Ie00pa30BaTEIbHON AUCIIUTLUTHHBI
«OJ1.12 Xumus» 11 mpodecCuoHanbHBIX 00pa30BaTeNIbHBIX OpraHu3aliiii (0a30BbIif
YPOBEHB ),
ydaeOHoro 1miaHa mo cnenuainbioctu 19.01.18 Annapamuux-onepamop
nPOU3800CcmMEa NPOOYKmMo8 NUMAHUA U3 PACIMUMENbHO20 CbIPbA
paboueil mporpaMMbl BOCIIUTaHMS 110 crieniainbHoctu 19.01.18 Annapamuuk-
onepamop npou3800cmea nPoOyKmoe NUMAaHUs U3 PACHUmMeaIbHOZ0 CblPbs

[Iporpamma oO1ieo6pazoBarenbHoM quctuIuinHbl «OJ1. 12 Xumusi»
pa3zpaboTtana B cooTBeTcTBUU ¢ KoHUenuuen nmpenoiaBanus o01eo0pa3oBaTeabHbIX
JTUCITUTUINH C YI€TOM PO ECCHOHAITBHON HAIIPABICHHOCTH MTPOTPaMM CPEITHETO
npo¢heCCUOHAIBHOTO 00pa30BaHus, peaanu3yeMbIX Ha 0a3¢ OCHOBHOTO OOIIEro
oOpa3oBaHHUs, YTBEPKICHHON paciopsikeHueM MUHUCTEPCTBA TPOCBEIICHUS
Poccutickon @enepanuu ot 30.04.2021 Ne P-98, Ha ocHOBaHUYM nHUCbMa
JlenapramMeHTa rocy1apcTBEHHOM MOJUTHKU B cpepe cpeaHero npodheccuoHaIbHOTo
oOpa3oBaHus U MPOPECCUOHATBHOTO 00yueHUss MUHHCTEPCTBA TPOCBEIICHUS
Poccuiickoit @eneparuu ot 30.08.2021 Ne 05-1136 «O HamnpaBieHUH METOIUK
MIPENo/IaBaHus», Ha OCHOBAaHUH MHchMa JlemapraMenTa rocy1apCTBeHHON MOJTUTHKA
B cepe cpenHero mpodecCHoHabHOT0 00pa3oBaHus U MPodheCCHOHAIBHOTO
o0yuenus MunucrepctBa npocsemeHus: Poccuiickoit @eneparum ot 01.03.2023 Ne
05-592 «O HanpaBieHUN PEKOMCH AN,

Conepxxanue paboueidl mporpamMMbl 1Mo 00111€00pa30BaTEIbHOM TUCIIUILIUHE
«O/1.12 Xumusi» pazpaboTaHO Ha OCHOBE:

CUHXpOHM3auKu obOpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeaMeTHbix, MetanpeameTHeix) U1 @I'OC CIIO (OK, I1K) ¢ yyetom mpoduiibHOM
HaIPaBJICHHOCTH CIICIIHAIBHOCTH;

UHTETpallid M TIPEEMCTBEHHOCTH COJIepKaHusg 10 00I11eo0pa3oBaTeIbHOM
mucimuinae «OJ[.12 Xumus» W colepkaHUS — YYEOHBIX  JUCIUTUINH,
npodeccuonanbubix Moayieir @I'OC CIIO.

1.1. Mectro o00mIe00pa30BaTENbHOIl JUCHUILVIMHBI B  CTPYKType
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAMMBbI:



Oo6meo6pazoBatenpHas auctumuinHa «OJ1.12 Xumus» sBasercs 00s3aTenbHOMI
4acThlo 00111€00pa30BaTENHLHOIO IIMKIIa 00pa30BaTEIbHON IPOrPAMMBI CPEHETO
npodeccuonansHoro oopaszosanus (naiee — OOII CIIO) no cneunansrocty 19.01.18
Annapamuuk-onepamop npou3eo00cmea npooyKkmoeé RUmaHus u3 pacmumenbHo20
colpbi
Ha 6a3e OCHOBHOI'O 00I1IeT0 00pa30BaHus C OJIYYEHUEM CPEIHEr0 0OIIETOo

o0Opa3oBaHus.

Ha usydenue obmeobpaszoBarensuoit aucuumuinabl «OJ1. 12 Xumusy mo
crneunanbHocTh 19.01.18 Annapamuuk-onepamop npouzeo0cmea npooyKmoe
RUMAHUA U3 PACHIUMENbHOZ0 CbIPbA

oTBoAUTCS 144 yaca B COOTBETCTBUU C YUEOHBIM MJIAHOM.

B mporpamme TeopeTrdeckre CBEACHHS TOMOHSIOTCS 1a00paTOPHBIMH U
MPAKTUYECKUMHU 3aHITUSIMUA B COOTBETCTBUU C YYCOHBIM TUIAHOM IO CHEIUAILHOCTU
19.01.18 Annapamuuk-onepamop npou3eo00cmea nPOOyKnoe RUMAHUs U3
pacmumenbHo2o Colpbs

[Iporpamma coiepKUT TEMATHUECKHUH TIaH, OTPAXKAIOIINKA KOJIMYECTBO YaCOB,
BBIJICJISIEMOE Ha U3YUYEHUE PA3/eiIOB U TEM B paMKax 00111e00pa3oBaTebHON
auciurinHbl «OJ1.12 Xumus»

KoHTposnb kauecTBa ocBoeHUs 00111e00pazoBarenbHoN AucUIuIMHb «O/J1.12
XuMHUS) MPOBOJUTCS B MPOIECCE TEKYIIETO KOHTPOJIS M TIPOMEKYTOTHOM
aTTECTAIIHH.

Texymuii KOHTPOJIb TIPOBOAUTCS B TIpeIeax y4eOHOTO0 BpEeMEHH, OTBEICHHOTO
Ha JUCITUIUIAHY, KaK TPAIUIIMOHHBIMH, TaK 1 HHHOBAIIMOHHBIMU METOJIaMH, BKITFOYAs
KOMITBIOTEPHOE TECTUPOBaHME. Pe3ybTaThl KOHTPOJIS YUYUTHIBAIOTCS PH
MOABEICHUH UTOTOB IO 00111€00pa30BaTEIIbHON TUCIIUTIINHE.

[IpomexxyTouHas arrecranus npoBoautcs B popme nudepeHnnpoBaHHOTO
3auera IO UTOTaM M3yYEHUS TUCIUTLITAHBI.

1.2. Ieau u 3aaa4u 0011e00pa30BaATEIbHON JUCHMILTHHBI

Peanuzanmst mporpammel  oOmieoOpa3zoBarenbHoil  guciuiuimasl - «OJ1.12
Xumus» B ctpykrype OOII CIIO nanpaBieHa Ha TIOCTUKEHUE LIENH T10:

OCBOEHHUIO 00pazoBarenbHbIX pe3ynbraToB GI'OC COO: nuunocthbie (JIP),
MmetarnpeameTHsie (MP), npenmetnsie (11P),

® JTUYHOCTHBIX:

— YYBCTBO TOPJIOCTA M YBAXKEHUSI K UCTOPUH U JTIOCTHXKEHUSM OTE€UECTBEHHOMN
XUMUYECKON HayKH; XHMUYECKH TpPaMOTHOE IIOBEJIeHHEe B TpodeccruoHaIbHOMI
NEATeIbHOCTY W B OBITY TMpU OOpallleHUd ¢ XUMHUUYECKUMU BEIIECTBAMH,
MaTepuagaMu U MpoleccaMu;

— TOTOBHOCTbH K MPOJOJDKCHHUIO 00pa30BaHUS M MOBBIIMICHUS KBATH(UKAIIUN B

n30paHHON TPOo(eEeCcCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIH
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XUMHUYECKUX KOMIIETEHLIUH B 3TOM;

— YMEHHE HCIOJIb30BaTh JOCTH)KCHHUS COBPEMEHHOM XMUMHYECKOW HAyKH U
XUMHUYECKUX TEXHOJIOTMHA JIJIsl MOBBILIEHHS] COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO
pa3BUTHUS B BEIOpaHHON IPO(ECCUOHATIBHON e TENbHOCTH;

® METanpeAMETHBIX:

— HCIIOJIB30BAHUE PA3JIMYHBIX BHUJIOB IIO3HABATENIBHOM JEATEIBHOCTH U
OCHOBHBIX HHTEJJICKTYyaJIbHBIX ONepanuil (IOCTaHOBKU 3aJaud, (POpMyIHMpOBAHUS
TUIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHHS, 0000IIEeHNs, CUCTEMAaTU3allUY, BbISIBICHUS
PUYUHHO-CJIEICTBEHHBIX CBsI3€H, MOMCKA aHAJIOroB, (POPMYJIHPOBAHUS BBIBOJIOB)
JUIA PElleHUs] MOCTaBJICHHOM 3aJaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmroleHHs, HAYYHOIO JKCIEPUMEHTA) [UIsl M3YyYEHUs pPa3Iu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIUMOCTH
CTaJIKUBATHCS B Mpo(ecCHOHAIBHOU cdepe;

— HCIIOJIb30BAHNUE PA3TUYHBIX HCTOYHUKOB JUISI TIOMYyYEHHUS XUMHUYECKOU
uH(pOpMallUK, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJi JOCTHXKEHUS XOPOLIMX
pe3yabTaToB B mpodeccuoHanbHol chepe;

® TIPEIMETHBIX:

— c(hopMHpPOBAHHOCTh TPEACTABIEHUN O MeECTE€ XUMHH B COBpPEMEHHOU
HAayYyHOM KapTHHE MUpPA; MOHMMAHUE POJIM XUMHUHU B (HOPMUPOBAHUU KpPyroszopa u
(GYHKIIMOHATFHOW TPaMOTHOCTH YeJIOBEKa JIJISl PEIIeHHsI MPaKTUIECKUX 3a/1ad;

— BJIQJICHUE OCHOBOIIOJIAralONIMMH  XUMUYECKUMHU MOHATHSIMH, TEOPHUSIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO IO3HAHUS, UCIOJb3YEMBIMHU B
XUMHMH: HaAOJIOJIEHUEM, ONHCAHMEM, H3MEPEHHUEM, DSKCIEPUMEHTOM; YyMEHHE
oOpabaTeiBaTh, OOBSACHATH PE3YNbTAThl MPOBEACHHBIX OIMBITOB W JETaTh BBIBOJBI;
TOTOBHOCTh W CIHOCOOHOCTh TIPUMEHSATH METONbl TO3HAHWS TPU PEUICHUH
MPAKTUYECKHX 3a]1a4;

— c(hopMHpPOBAaHHOCT, ~ YMEHHUS  JaBaTh KOJWYECTBEHHBIE OLECHKH U
MPOU3BOJUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM;
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— BJIQJICHUC IIpaBHJIaMU  TCXHUKU 0e301macHOCTH npn  HCIOJb30BaAHUHN
XUMHUYCCKHUX BCIICCTB,
—C(I)OpMI/IPOBaHHOCTL COOCTBEHHOM IMIO3UIIHNHK 11O OTHOHMICHHUIO K XUMHYECKOM

uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

MOATOTOBKE 00YJAIONTUXCSI K OCBOCHHIO OOITUX M MPOPECCHOHATBHBIX KOMIIETECHITUH
(manee — OK, IIK) B coorBeTcTBUM ¢ PI'OC CIIO 1o cnenuansroctu 19.01.18
Annapamuuk-onepamop npou3eo00cmea npooyKmoe RUMaHus u3 pacmumeibHo20
colpbs

Conep:kaHue MporpaMMbl HAIPABJIEHO HA TOCTHKEHUE CIEAYIOIIMNX 3a0a4:
1)ChopMupoBath MOHMMAHHWE 3aKOHOMEPHOCTEH  MPOTEKAHUS  XUMHUYCCKHX
IPOLIECCOB U SIBJICHUM B OKPYKAIOLIEW Cpele, UEJOCTHOM HAayYHOU KapTHHBI MUPA,
B3aMMOCBSI3HM U B3AMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3Buth ymeHuss COCTaBIATH (OPMYJIbl HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB,  YPAaBHEHUS  XMMHYECKHX  pEaKlHil, OOBACHATH HMX  CMBbICIH,
HMHTEPIPETUPOBATH PE3YJIbTATHl XUMHUYECKUX IKCIIEPUMEHTOB,

3)ChopmupoBath HaBbIKU MIPOBECHUSA MPOCTEUIIINX XAMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM C  COONMIOJEHHMEM TpaBWil  0€30MacHOro
oOpallleHus C BEeIIeCTBaMU U JIaOOpaTOPHBIM 000pYI0BaHUEM;

4) Pa3BuTh yMeHMsS WHCIOJNb30BaTh HMH(POpPMALMIO XHMHUYECKOTO XapakTepa u3
pa3JIMYHBIX UCTOYHUKOB;

5) CdhopmupoBarh yMeHHsI MPOTHO3UPOBAThH IMOCIEICTBUS CBOECH AESTENLHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX TPOLIECCOB;

6) CdopMupoBaTh NMOHMMAHHE 3HAYUMOCTH JOCTIKCHHN XUMHUYECKOW HAyKH H
TEXHOJIOTHM JIJIS1 pa3BUTHSA COLMATBHON U TPOU3BOACTBEHHOU cep.

B mporiecce ocBoenusi o61eo0pazoBaTenbHoi qucuuminabl «OJ[ 12 Xumus»
y 00yyYaroluxcsi IeJICHANpaBIeHHO (OPMUPYIOTCS YHUBEpCAIbHbIE Yy4ueOHBIE
neictBua (manee — YVY]I), Bkiroyas QopMuUpoBaHME KOMIETEHUMH B 00JacTH
y4eOHO-UCCIIEeI0BATEIbCKON U MPOEKTHOM AESITENbHOCTH, KOTOPHIE B CBOIO OYEPEb
00ecreunBalT MPEEMCTBEHHOCTh (QopmupoBaHusi o6mmx komneteHmin OI'OC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccuoHanbHOe
camoonpeeeHne o0yJyaroluXxcs, pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHHUH IO
IUTAHUPOBAHUIO U MMPOSKTUPOBAHUIO CBOETO MPO(PECCHOHAIBHOTO OYAYIIETo.

1.3. OO0masi xapakTepucTUKA 00111€00pa30BaTENbHOMN TUCITUIINHBI

O6meobpa3oBaTeabHas JTUCIUTIIINHA «ON1.12 XUMUsI» HMEET
MEXIUCIUIUTMHAPHYIO CBA3b C  JUCHUIUIMHAMHU  OOIIeo0pa3oBaTeNbHOTO |
oOmenpo(eccHoHanbHOTO IUKIOB , a TakKKe MEXKIUCHUIUIMHAPHBIMUA KypcaMu
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(mamee - MJK) MIK.01.04 npodeccnonanpbHOro mukia: mpodecCHOHATLHBIMU
moxayiisamu (nanee — [IM), IIM 01

Oo1eo0pazoBaTebHas JUCITATLIIMHA «OJ1.12 XUMHUS» nUMeeT
MEKIUCIUIUTMHAPHYIO CBS3b C  y4yeOHOW JuciuIuiMHOW «OOlme KOMITETEHIH
npodeccruoHaay o0menpopecCHOHAILHOIO IUKJIA B YAaCTU Pa3BUTHS MATEMAaTHUECKOM,
a Takke (opMHUpOBaHMSA OOIIMX KOMIIETCHIMHA B cdepe paboThl ¢ uHGOpMAIUCH,
CaMOOPTaHU3aLMHU U CaMOYTIPaBJICHUs], KOMMYHUKALIH.

Conepxanre 0011e00pa3oBaTeIbHON NUCIMITIMHLI HAMPaBJICHO HAa JOCTHKCHUE
o0mmx u npodeccnoHaATbHBIX KomreTeHnmi B coorBeTcTBuu ¢ GI'OC CIIO, Ha ocHOBE
(GhopMHpPOBaHUS JTMYHOCTHBIX, METANIPEIMETHBIX M MPEIMETHBIX PE3yIHTaTOB 00yUCHUS,
pernamenTupoBaHHbx GI'OC COO.

B mpodmibHy0 COCTaBISIIONTYIO 1O 00MIE00pa30BaTEIbHON AUCITUTUTMNHE BXOIUT
pOECCHOHATBHO OPHEHTHPOBAHHOE COMIEPKAHNE, HEOOX0MMOoe 11t (DOPMUPOBAHUS Y
o0y4Jarommxcst 001X 1 MPOPECCUOHATBHBIX KOMIIETECHIIUH.

B mporpamme mo ob6meo6pa3zoBarenbHor gucnumuinHe «OJ.12  Xumusy,
peaM3yeMol Tpu  TOJATrOTOBKE oOywaromuxcs 1o mnpodeccusaM, TpoduibHoO-
OPUEHTHUPOBAHHOE COJIEp>KaHUE HAXOJIUT 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 o01eodpaszoBarenbHoi qucuuiinibl «OJ1. 12 XuMusy o0yyaromuMucs 0CBauBalOTCSl THYHOCTHBIE
(JIP) u meranpenmetHsie (MP) (o6mue) u npenmetHsie (I1P) (quctiumiunapHbie) pe3ybTaThl B COOTBETCTBUHU C TPEOOBAHUSIMHU
®I'OC cpennero obmero obpazoBanusi. Oco0oe 3HAYEHHE NUCHUILUIMHA UMEET NpU (POPMUPOBAHUM U PA3BUTHH OOMIMX U
npodeccoHaNbHBIX KOMITIETSHIIUH 110 CIIEIUaTbHOCTH.

OO0umue KoMNeTeHUNH
(OK, IIK 6 coomeemcmeauu ¢
@roc CIo no

cneyuansrocmu/npogpeccuu)

IInanupyemsie pe3yjbTaThbl 00y4eHHS

Oﬁume1

,Z[ﬂcuﬂn.lmﬂapHble2

OK 01. BeiOupats criocoOsl
pereHus 3a1a4 npodeccruoHan
LHOU JeATEIILHOCTH
[IPUMEHUTEIBH O K Pa3JIMYHbIM
KOHTEKCTaM

B gactu TPYAOBOI'0O BOCIHUTAHUA:! - TOTOBHOCTL K]

Tpyly,  OCO3HaHHME  LEHHOCTH  MacTepCTBa,
TpylnoJo0ue; -  TOTOBHOCTh K  aKTHBHOH
NMEeSTeIbHOCTH  TEXHOJIOTHYECKOH M COLMAJIbHON
HAIPaBICHHOCTH, CIIOCOOHOCTh  WHHUIIMUPOBATH,

[IAHUPOBATh M CAMOCTOSITEIHHO BBIMOJIHATH TaKYIO
1€ TENILHOCTD; WHTEpPEC K pas3uyHbIM chepam
npodeccuonansHo  AestensHOoCcTH,  OBIageHUE
YHI/IBCpCHJ'IBHI)IMI/I yLIe6HI)IMI/I IIO3HABATCIIbHBIMH]
MEHCTBUSAMH: a) 0a30BbIC JIOTMUECKHE JEHCTBHS: -
CaMOCTOSTEIIEHO (dhopMynupoBarthb )51
AKTyallU3UpoBaTh MpPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE; YCTaHABJIIMBATh CYIIECTBEHHBIN
MpU3HAK WJIM  OCHOBAaHMS  JUISI  CpaBHEHWUS,
Kiaccu@uKanuu U 000OIIEHUS; - ONPENEIsATh 1IeJIN
e TeNbHOCTH, 337aBaTh MapaMeTPbl U KPUTEPUHU UX|
JTOCTHUKCHU A

BJIAJCTH CUCTEMOM XUMHUYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONIME TOHATHUS (XUMUYCCKHIA JIEMEHT, aToOM,
PIICKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-2JIEKTPOHHBIE OpOUTAIN
ATOMOB, UOH, MOJICKYJIa, BAICHTHOCTb, DJIEKTPOOTPHIIATEIILHOCTD,
CTCIICHb OKUCJICHUS, XUMHUYCCKas CBA3b, MOJIb, MOJIsSIpHAs Macca,
MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeJIeT, PYHKIIMOHAIbHAS
CpyIa, paJuKal, U30MEPHsL, ©30MEPHI, TOMOJIOTUYECKUH P,
TOMOJIOTH, YTJIIEBOJOPOIbI, KUCIOPOA- U a30TCOepKaIlIne
COCAMHCHUS, OMOJIOTMYECKU aKTUBHBIE BCIIIECTBa (erIeBOI[BI,
PKUPBI, OEJTKH ), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCIMHCHU A, KPUCTAJUIMYCCKAA pCIICTKaA,
TUTIBI XUMUYECKUX PEaKINi (OKUCIUTETFHOBOCCTAHOBUTEIBHBIE,
PK30-H SHJIOTEPMHUUECKHUE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
PIEKTPOIUTHI, HEAIEKTPOIUTHIL, AIEKTPOTUTHIECKAS
IICCOIMAIINS, OKUCIIUTEIh, BOCCTAHOBHUTEIH, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (Teopm[ XUMHYECKOTO CTPOCHHA OPraHNYCCKUX BEIICCTB

- BBIIBJIITb 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B

IA.M. ByTJ'ICpOBa, TCOPHA SHCKTpOHHTquCKOﬁ JUCCoraInmu,

! VKka3pIBAIOTCS IMYHOCTHBIE M METANpeaMeTHbIe pe3yinbTaTsl 3 PIOC COO (B mocneaneii pepakmuu ot 12.08.2022) B otriaromsHoit Gopme, GopMupyembie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JucupnunHapHbie (IPeIMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH C HX MOTHBIM nepedreM Bo PI'OC COO (8 nocneaneii pegakmun ot 12.08.2022




paccMaTpruBaCMbIX SABJICHUSX, - BHOCHTDH
KOPPCKTHBBI B JACATCIIBHOCTD, OLCHUBATDH
COOTBECTCTBHUEC PE3YIbTATOB ILCIAM, OLCHUBATH
[PUCKU HOCHGI[CTBI/If/'I ACATCIIBHOCTU, - PpPa3BHUBATb

KPEaTHBHOC MBIIIJICHUE MPU PEIICHUN JKU3HCHHBIX
rpoGyiem 0) 6a30BbIC HCCIIEIOBATEIBCKUE ACHCTBHS:
- BJIaJCTh HaBbIKAMH y4eOHO-HCCIIE0BATEIbCKOM U
HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKAMH Pa3pCHICHUA
po0iem; BBISBJISATh TPHYHUHHO-CIICICTBEHHBIC
CBJA3M W AaAKTyaJIU3UpOBaTh 3ajlady, BbIABUI'ATb
CUIIOTE3y €€ PENICHUs,, HAXOMUTh apryMEHTHI s
T0Ka3aTebCcTBA CBOMX YTBEP)KACHUH, 3a/aBaTh
apamMeTpbl ¥ KPUTEPUH PEIICHHS; - aHATM3UPOBATh
IMOJIYUYCHHBIC B XOAC PCHICHUA 3ada4du pPC3YJIbTaThl,
KPUTHYECKH  OICHHWBATh  HMX  JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH M3MCHCHHEC B HOBBIX YCIOBUAX; -
YMETh TEPCHOCHTh 3HAHHUS B IO3HABATCIBHYIO H
IIPAKTUYCCKYIO oOiractu KHU3HECACATCIIbHOCTH,
YMETh  MHTCTPUPOBATh  3HAHHS M3  Pa3HBIX
MMPCAMCETHBIX O6J'IaCTCI>i; - BbIIBUI'aTh HOBBIC HJICH,
[pe/yiaraTh OPUTHHAIBHBIC TMOAXOJbI H PEIICHUS;
CIOCOOHOCTh MX HCITOJIb30BAHUS B TIO3HABATEILHON
1 COITMAITLHOM TMPAKTUKE

nepuoauyeckuit 3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHH,
(haKTOJIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYICHHUH H
0E30MMaCHOM HCIIOIH30BAHUH BRKHEUIIIMX HEOPTAHUYECKUX U
OPraHUYECKUX BEIIECTB B OBITY U MIPAKTUYECKON ACATEIHPHOCTH
YEJIOBEKA; - YMETh BBISBIISITH XapaKTEPHbIC IPU3HAKH U
B3aMMOCBSI3b U3YUYECHHBIX MTOHATHH, TPUMEHSITh
COOTBETCTBYIOIIHME MOHATHS MPU OMUCAHUU CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB U UX MPEBPAICHUI;
BBISIBJISATH B3aMOCBS3b XUMHYCCKUX 3HAHUM C IIOHITUSIMU K
[IPE/ICTABICHUSIMU APYTHX €CTECTBEHHOHAYUYHbIX IIPEIMETOB; -
[YMETb MCI0JIb30BaTh HAUMEHOBAHMS XUMHYECKUX COCAMHEHUN
MEXIYHAPOJIHOIO COK03a TEOPETUYECKON U MPUKIATHON XUMUU U
TPUBHAJIbHBIC HA3BaHUS BAKHEHUIITUX BEIICCTB (ITUJICH, alleTUIICH,
riviepuH, Genou, GopManbaerui, yKCycHas KUCI0Ta, TIUIHH,
[yTapHBIi ra3, yIIeKUCIbI ra3, aMMHaK, ralieHas U3BeCTb,
HeralieHasi U3BeCTh, IUThEBAs COJIa U APYTUX ), COCTABIAThH
(hOpMYyJIbI HEOPTaHUYECKUX U OPTAaHWYECKUX BEIICCTB, YPABHEHUS
XUMHUYECKUX PEaKIuid, 00BICHITH KX CMBICI; IIOJITBEPKIATh
XapaKkTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB

-[COOTBCTCTBYHOIINMHU IKCIICPUMCEHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ

XUMHUYCCKUX peaKuHﬁ; - YMCTb YCTaHAaBJIMBATh IMPUHAAJICIKHOCTD
M3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB K
OTIpeIeJICHHBIM KJIaccaM M TPYIIaM COeTUHEHUM,
XapaKTEepU30BaTh UX COCTAB M Ba)XXKHEHIIINE CBOMCTBA; ONPEEIATh
BHJIbI XUMHUYECKUX CBSI3eH (KOBAJICHTHASI, HOHHAS,
IMCTAJIJIMYCCKasd, BO}IOpOI[Hafl), TUIIBI KPUCTAJINIMYCCKUX PCIICTOK
BEIIECTB; KJIaCCU(DUIIMPOBATh XUMUYECKHE PEaKIUu; -
c(hopMHUPOBATH MPECTABICHUS: 0 XUMHYECKOW COCTABIISAIONICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MUPA, POJIM XUMHUU B TO3HAHUU
SIBJIGHUN TIPUPO/JIbI, B YOPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
IMTUYHOCTH, €€ (YHKIIMOHATLHOM IPaMOTHOCTH, HEOOXOAUMOM TSt
[peIIeHUs TPAKTUUECKHX 3a/1a4 U IKOJIOTHIECKH 000CHOBAHHOTO

OTHOIIICHUS K CBOCMY 3J10POBLIO U HpHpOI{HOﬁ Cpeac; - YMCThb
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[IPOBOJUTH PACUETHI 10 XUMUUYECKUM (hOopMyJiaM U ypaBHEHUAM
XMMHAYECKHX PEaKIUi ¢ UCTIOIb30BaHNEeM (DPU3NYECKUX BETUYMH,
XapaKTEPU3YIOIINX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJMYECTBA
BELICCTBA; UCIIOJIB30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JJIS
[IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHECHUEM

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OKCKa, aHaJIHM3a U
MHTEepIpeTaluu HHPOPMALIUU
1 TH(POPMAITMOHH ble
TEXHOJIOTUH TSI BBITIOJTHEHUS
3anad npodeccroHal bHOM
eI TeIbHOCTH

Cc(OPMHUPOBAHHOCTh
COOTBETCTBYIOILIETO COBPEMEHHOMY
Pa3BUTHs HAayKd U OOIIECTBEHHON NPaKTUKH,
OCHOBaHHOTO Ha auanore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
[OJINKYJIbTYPHOM MHpE; -

B3aHMO[[€I>'ICTBH$[ MCXKAY JIOJAbMHU U IIO3HAHUA MUPA,
- OCO3HAHHME IICHHOCTH HAYYHOH JESITeIbHOCTH,
TCOTOBHOCTH OCYHICCTBJIATDH IMPOCKTHYIO
MCCIICIOBATEIBCKYIO JISSITEIbHOCTh MHIUBUAYAILHO
u B rpynne; OBnajgeHHe YHUBEPCAIbHBIMY
y4eOHBIMUA  TIO3HABATEIbHBIMU  JEHCTBUSMH: B)
pabota ¢ wuHpOpMaLMEH: -

TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK,
AQHAJIN3, CUCTEMATH3allMI0 W MHTEPIPETALHUIO
nH(OpMallUM  pa3MYHBIX  BHUJIOB U QopMm

¢opMaTax ¢ ydyeToM HazHayeHUs HHOpMaLUU U
[[EJIEBOM  ayAUTOpUH, BBHIOMpAs ONTUMAIILHYIO
dbopMy  TpelncTaBIeHHMS W BU3yalU3alUM; -
OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMalUK, €€ COOTBETCTBHE
MOpaIbHO-ITUUYECKUM HOpMaMm; -

cpencTBa HHGOOPMAITMOHHBIX 1 KOMMYHUKAITHOHHBIX|

B o0mactu 1LEHHOCTM HAyYHOTO TO3HAHUS: -yMETh IUJIAHUPOBATh W BBINOJHATH XUMUYECKUNU SKCIIEPUMEHT
MHUPOBO33PEHUSL|(TIPEBpaILlCHHUs
YPOBHIO[MOJIYYEHUE JTHJIEHAa U H3YyYEHHUE €ro CBOMCTB, KaYECTBEHHBIC

COBEPILICHCTBOBAaHUE[PACTBOPOB, KaYeCTBEHHBIC pEaKkIUM Ha cyinbdar-, kapOooHAT- H

SI3LIKOBOM M YHTATEIIbCKOMN KYJIbTYPhBI KaK CpCACTBAXJIOPUA-aHNOHBI,

1|0€3011aCHOCTH MpU OOpaIlleHUH C BELIECTBAMM U JIAOOPaTOPHbBIM

BJIAZICT HABBIKAMU|PE3YIIBbTATOB; -
TIOJIYUCHU I/IH(I)OpMaI_II/II/I N3 HCTOYHHUKOB paSHBIXI/IH(I)OpMaL[I/II-O, noJIiyd4acMyr0 H3 pa3HbIX HCTOYHUKOB (CpCI[CTB

MPCACTABJIICHUA, - CO3daBaTb TCKCTHI B paSJ'II/I‘lHLIXMOI[eJ'II/IpOBaHI/Ie); - YMCTb IIPOBOAUTL PACUCTHI IO XUMHUYCCKUM|

IMpaBOBbIM  HUCIIOJIB30BATh CUCTEMHBIC XHUMHWYCCKUC 3HAHUA OJId MPUHATHUA
I/ICHOJIBSOBaTBpCLHeHI/Iﬁ B KOHKPCTHBIX XHU3HCHHBIX CHUTYyallUAX, CBA3AHHBIX C

OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHUH,
[PEaKMX HAa  aJubJIeruipl, Kpaxmal, YKCYCHYIO KHCIIOTY;
eHaTypanus OSJIKOB IPY HArpEBAaHUU, [IBETHHIC PEAKIINH OCJIKOB;

[IPOBOJNTH PCAKIIMHM HOHHOI'O O6M6Ha, OIPCACIIATL CpCAYy BOAHBIX]

Ha KaTHUOH aMMOHUS; peliarth
PKCIICpUMEHTAIbHBIE  3a7ayd 1o  TeMaMm  "Metamsl" U
"Hemeramnsl") B COOTBETCTBHM C MpaBWIAMHU TEXHUKH

000py/lOBaHUEM; MPEACTABIATH  PE3YydbTaThl  XUMHUYECKOIO
pKCTiepUMeHTa B (OpMe 3alUCH YpaBHEHUN COOTBETCTBYIOIIMX
peakuii ¥ (QOpMYyIMpPOBaTH BBIBOJBI Ha OCHOBE ITHX
YyMETh  QHAJIM3UPOBATH  XUMHYECKYIO

MaccoBoi uMH(popMaiuu, cetb MHTepHeT u npyrue); - BIaJeTh
OCHOBHBIMM ~ METOAAMM HAy4YHOTO IIO3HAaHUS BEIIECTB U
XUMHYECKUX SIBICHUN (HAOMIOJeHUE, U3MEpPEHHE, SKCIIEPUMEHT,

dbopmynaM W ypaBHEHUSIM
MCIIONIb30BaHUEM  (PU3MUECKHUX
BEIeCTBA C KOJHWYECTBEHHOU
(HOpMallbHBIE  YCIIOBHUSI)  Ta30B,

XAMHYECKUX  pEakiuh ¢
BEJIMYMH, XapaKTepHU3YIOIINX|
CTOPOHBI: Macchl, o0OOBeMa
KOJINYECTBA  BEILECTBA;

BCIICCTBAMU U UX IPUMCHCHUCM
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TEXHOJIOTHI B pPEIICHUN KOTHHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBIX 3ada4 C
CO6J'II-OI[€HI/ICM Tpe6OBaHI/II71 OProHOMHUKH, TCXHUKH

0€30I1acCHOCTH, T'MTHEHBI, PECypcoCOepeKeHHUs,
[IPaBOBBIX u ATUYECKUX HODM, HOPM
MHQOpPMAlIMOHHOW ~ 0€30IacHOCTH; -  BIAJETh

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

OK 04. DddexTuBHO
B3aKMOJICHCTBO BaTh U
paboTaTh B KOJUICKTHBE U
KOMaHIC

TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTHU Y
CaMOOIIPEIEIICHUIO; -OBJIaJICHUE HaBbIKAMHY|
yueOHOMCCIIe10BATENbCKOM, IIPOEKTHOMN y
COLIMAJIbHOU JIeATEIIbHOCTH; OBnanenue
YHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NMeCTBUAMH: ©) COBMECTHAs JEATCIbHOCTD. -
[IOHMMAaTb W HCIOJNb30BaTb  INPEUMYLIECTBA
KOMaHAHOW M  UHAUBUAYAJIbHOHM  paboThI;
[IPUHUMATh LEIM COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BbIBATH U KOOPJAWHUPOBATH ACUCTBUSA IIO
€€ JIOCTHIJKEHHUIO: COCTaBJIATh IUIaH JIE€HCTBUH,
[pacIpenenaTb poju C y4eTOM MHEHUN YYaCTHUKOB
00CYyXJlaTh pPE3yJIbTaThl COBMECTHOH paloThI;
KOOPJIMHUPOBATh U BBINOJHATH padOTy B YCJIOBHUSAX
[peaTbHOr0, BUPTYaJIbHOIO M KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUSA; - OCYIIECTBIATh ITO3UTHBHOE
CTpPAaTerMyecKoe  IOBEACHUE B Pa3iIUYHbIX
CUTYalUsIX, IPOSIBISATH TBOPUECTBO U BOOOpaxKeHHE,
ObITh UHULIIMATUBHBIM OBJIaJileHHE YHUBEPCAIbHBIMU
PETYJIATUBHBIMU JEUCTBUSAMU: T) MPUHATHE ce0S U
NPYTUX JIIOJEN: - IPUHUMATh MOTUBBI U apryMEHTH]
pYruxX  JIIOAEW TP aHAIM3€  PE3yJbTAaTOB
NIEATEIbHOCTH; - IPU3HABaTh CBOE IIPaBO U IIPABO
Npyrux — mojaeil  Ha  omMOKM; - pa3BUBATh
CIIOCOOHOCTh MOHUMAaTh MHUP C TO3HMLUHU APYroro

-XJIOpHUI-aHUOHBI, Ha

- YMETh IUIAHUPOBATh M BBHIMOJHATh XUMHUYECKHUN SKCIEPUMEHT
(IpeBpallleHusT OpraHWYECKUX BEIIECTB IPU  HArpeBaHUH,
MOJlyYeHUE STUJICHA U HW3YYEHHE €ro CBOWMCTB, KaueCTBEHHBIC
[pEaKIIMM Ha albJIETHABI, KpaxMmall, YKCYCHYIO KHUCIIOTY;
eHaTypanus OeNKOB MPU HArPEBAaHUU, LIBETHHIE PEaKIIUU OCJIKOB;
[IPOBOJIUTH PEAKIIMM HOHHOTO OOMEHA, OMPEENIATh CPeay BOAHBIX
[PAaCTBOPOB, KaueCTBEHHBIE peakiuu Ha cyibdar-, kKapOoHAT- U
KaTHOH aMMOHUSI; periarh|
PDKCIIEpUMEHTaIbHbIE  3a7aud 1o TeMaMm  "Metauibl" U
"Hemetamibl") B COOTBETCTBMM € IMpaBUIAMH  TEXHHKHY|
0C30IaCHOCTH TMPU OOpAIllCHUH C BEIICCTBAMHU M J1a0OPaTOPHBIM
000pyIOBaHHWEM;  TPEACTABIATH  PE3YJNbTaThl  XUMHUYECKOTO

-PKCIICPUMCHTA B CI)OpMe 3altucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

[peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

YEIIOBEKA;
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OK 07. ComelicTBOBaTHL
COXPaHEHHIO OKPY>KaIOIIeH
cpenbl, pecypcocOepex eHuto,
[IPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHITUIIBI OEPEHKITNBOTO
Mpon3BOCTBA, 3 (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLHsAX

B oOmacth  9KOJIOTMYECKOTO  BOCIHUTAHHUS:
c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI,
MOHMMAaHUE BIMAHUS COIHAIBLHO-3KOHOMHYECKHX|
[POLIECCOB HA COCTOSIHUE MTPUPOAHON U COLMAIBHOM
Cpembl, OCO3HaHHWE  TJI00aJTBbHOTO  XapakTepa
PKOJIOTHYECKHUX  MPOOIIeM; IUIAHUPOBAHUE U
OCYILIECTBJIEHUE JACHCTBUI B OKpY>KaloIlle cpee Ha|
OCHOBE 3HAHUsA LeJled YCTOMYUBOIO DPa3BUTHSA
YEJIOBEYECTBAa; AKTUBHOE HENPUATHE JCHCTBHM,
[MPUHOCSIINX BpPEI OKPYKAKOLIEH CpEle; - YMEHUE
[MPOTHO3UPOBATh HEOJIATOMPHUITHBIC YKOJIOTUUYECKUE
MOCJICACTBUSI NPEANPUHAMAEMBIX JIEHCTBHIA,
MpeaoTBpaliaTh  UX; pacllupeHre  OIbITa
EATEIIBHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH; -
OBJIaJICHHE HaBBIKAMH y4eOHO-HCCIIEI0BATENbCKOMH,
[MPOEKTHON M COLMAJIbHON JIEATEIIbHOCTH;

- cOpMHUPOBATh MPEJCTABICHUS: O XUMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XMMHUU B IIO3HAHHUU
SIBJIGHUN TPUPOAbI, B (OPMUPOBAHUU MBIILICHUS U KYJIbTYpPBI
ITMYHOCTH, ee (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMON IS

CIICHUS MPAKTUYECKUX 3a7]ad U DKOJOTUYECKH O0OOCHOBAHHOTO
IETHOH_ICHI/ISI K CBOEMY 3/I0POBbIO M IPHUPOJHON CpElE; - YMETH
coOIOAaTh MpaBUiIa SKOJIOTMUYECKU 1EIeCO00Pa3HOro MOBEACHHUS
B OBITY U TPYJOBOH JEATEIBHOCTH B IIENSIX COXPAHEHUS CBOETO
30POBbSl W OKPYXKAOIIEW MPUPOJHOM Cpenbl; Y4YUTHIBATh
OIIACHOCTb BO3JEWUCTBUS HAa JKUBBIE OPraHU3Mbl ONPEIEIECHHBIX
BEILECTB, IOHUMAsi CMBICII TIOKa3aTels NpPeleabHON JOIMyCTUMOMN
KOHIICHTpaIUU
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2. OBBEM OBIIIEOBPA30OBATEJBLHOM TUCIUILINHBI U BUbI

YUYEBHOM PABOTbBI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMmbl 0011e00pa3oBaTeIbHOM
AUCHHUILTHHBI

144

BT. U..

OcHoBHOe coep:kaHue 132
TEOPETHYECKOE 00yUeHne 39
J1ab0paTOPHBIE/TIPAKTHYCCKUE 3aHATHS 93
IIpodeccuoHaTLHO OPEHTHPOBAHHOE Colep KaHHe (ColpepKaHHe 30
NMPUKJIAJTHOT0 MOYJIAA)

TEeopeTudeckoe o0ydyeHue 6
J1a00paTOPHBIE/TIPAKTHYCCKUE 3aHATHS 26

IMpomexyrounas arrectanus (IuddepeHunpoBaHublii 3a4eT)




3. COJEP)KAHUE U TEMATUYECKOE IINTAHUPOBAHUE OBIIIEOBPA30BATEJIBHOM JJUCHUTLIUHBI

O.12 Xumus

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue yueOHOro Matepuasia u GopMbl OPraHu3amum

ACATCJIbHOCTH oﬁyqamumxca

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIHTATEJIbHOM
padoThbI

Pa3zpen 1.

OCHOBBI CTPOEHHS BellecTBA

Tema 1.1.
CrtpoeHue aToMOB
XHUMHYECKHX
3JIEMEHTOB M
npupoaa
XHMHYECKOi CBA3M

Coaep:xanue yueOHOTo MaTepHaJia

1.

CoBpeMeHHast MoJieb CTPOeHUs aToMa. CUMBOJIMYECKHI SI3bIK
XUMHAU. XUMUYECKUN DJIEMEHT. DIIEKTPOHHAsI KOH(PHUTypaIHsI
aroma. Kiaccuukariys XduMHIECKHUX JIEMEHTOB (s-, p-, d-
3JIeMEHTHI). BaneHTHble 31eKTpoHbl. BageHTHOCTS.
DJIEKTpOHHAs IPUPOJAa XUMHUUECKOU CBS3H.
DIEeKTPOOTPULIATENIHOCT. BUIbI XUMUUECKOU CBSI3U
(KoBaJIeHTHAas1, HIOHHAs!, METa/NInYecKasi, BOJOPOIHAS) U
CrocoObI ee 00pa3oBaHUs

OK 01

ITo3naBaTenbpHOE

IIpakTH4yeckue 3aHATHS

Pewrenue 3amannii Ha UCTIOIB30BAHNE XUMUYECKONW CUMBOJIUKH
Y Ha3BAHUU COEAMHEHHI 1I0 HOMEHKJIATYPE MEKTYHAPOIHOTO
CO103a TEOPETUYECKON U MPUKIIAJHON XUMUU U TPUBUATIBHBIX
Ha3BaHUU JJISI COCTABIIECHUS XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COeIMHEHUH (OKCHJIOB, CYIb()HI0B, TUAPUIOB U
T.I.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHUN OTAETbHBIX
KiaccoB. IIpaktuueckue 3a1aHns Ha YCTAaHOBJICHUE CBS3U
ME¥XK]ly CTPOCHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX IJIEMEHTOB
Y WX COCUHEHHI B COOTBETCTBUU C MOJIOKEHUEM
Ileproanueckoi CUCTEMBI.

ITo3HaBaTenbHOE

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

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Iepuoauveckuii
3aKOH U TA0JIHIA
JI.A. MenaejieeBa

[lepuoauueckas cucremMa XuMHUECKUX AieMeHToB J[. 1.
MenpnenceBa. Pu3nueCcKUN CMBICTT

XUMHUYECKOTro 3emMeHTa B [lepronnueckoit cucreme.
MupoBo33pendeckoe U HaydHoe 3HadeHue [leproauueckoro
3akoHa /.M. Menpaeneesa. [Iporno3ssr JI.11. Meneneena.
OTKpbITHE HOBBIX XMMUYECKUX 3JIEMEHTOB. Peenue
IIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha

HEMETAJUIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh
XUMHYECKHUX PJIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B IIEPUOJUYECKON CUCTEME
XUMHYECKHX 2eMeHTOB J[.J1. MeHaeneeBa»

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

XapaKTepru3auuio XUMHYCCKHUX 3JICMCHTOB «Mertaunaeckue /

Pasznea 2.

XuMHYECKHE peaKInu

ITo3naBaTenbpHOE

Tema 2.1. Tunsl
XHMHYECKHX
peakuuii

Conep:xanue yueOHOTro MaTepHuaJia

OK 01

Knaccudukanus u TUIIBI XUMUYECKUX pEaKUi C yuacTueM
HEOopraHuuyeckux BemecTs. CocTaBlieHnEe ypaBHEHUN peakui
COEIMHEHUS, pa3JIO’KEHUs, 3aMellleHusl, OOMeHa, B T.4. peaKuil
TOPEHHUs, OKUCIICHUA-BOCCTAHOBJICHUSA. Y PaBHEHUSI OKUCIICHUs-
BoccTaHOBJIeHMs. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENDb. COCTaBIEHUE U YPaBHUBAHUE OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil METOJOM JIEKTPOHHOIO OalaHca.
OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIIMH B IIPUPOJIE,

MPONU3BOJACTBCHHBIX MPOUCCCAX U KUZHCACATCIILHOCTU OPraHu3MOB

Tlo3naBarenpHOE

IIpakTHyeckne 3aHATHA
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

KonnyectBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJTMYECTBEHHbIE
3aKOHBI B XUMHUU U Pacy€Thl 10 YPaBHEHUSAM XUMUYECKUX pEaKLIUH.
Mosb Kak equHMIIA KOJMYECTBa BellecTBa. MoisipHas Macca.
3aKOHBI COXPaHEHUs1 MacChl U 3HEPTUU. 3aKOH ABOrajpo. MossipHbIii
0o0beM ra3os. OTHOcHUTENbHAS IUNIOTHOCTD I'a30B. PacueTsl no
YPaBHEHUSAM XMMHUECKHUX PEAKLMH C UCIIOJIb30BAaHUEM MACCHI,
o0beMa (HOpMallbHbIE YCIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

ITo3naBaTenbpHOE

Tema 2.2.
DJIeKTPOJIUTHYECK
as JUccoOmUaI U U
HOHHBII 00MeH

Coaep:xanue yue0HOro MaTepHaJia

Teopust 3NEKTPOIUTUUECKON JuccOoauu. MIoHbI. DJIEKTPOIUTHI,
HERIeKTPOoNuThL. Peakuinu nonnoro oomena. CocraBieHHe peakiuit
MOHHOTO OOMEHA ITyTeM COCTABIICHHS WX MOJHBIX U COKPAIIEHHBIX
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha
COCTABJICHUE MOHHBIX PEAKIUI

OK 01 OK 04

Tlo3unaBarennHOE

JlaGopaTopHble 3aHATHSA

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUn”.
Hccnenoanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U
00pa3yIOIMXCs BEIECTB) U MPU3HAKOB XMMUYECKHX PEAKIHUil.
[TpoBenenue peakiuii HOHHOro 0OMeHa, ONPENIEIEHUE CPEIb
BOJIHBIX PacTBOPOB. 3a/laHHs HA COCTABJICHHE HOHHBIX peaklni

Ilo3naBarenpHOE

KonTposbHas padora

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUEC PCAKIIUU

Tlo3naBaTenprHOE

Pa3pea 3.

CTpoeHne 1 CBOICTBA HEOPrAaHMYECKHUX BellleCTB

Tema 3.1.
Kaaccupukanus,

Conep:kaHue y4eGHOr0 MaTepuasia

OK 01 OK 02

Tlo3uaBarenbHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

HOMEHKJIATYpa U
CTpoeHHe
HEOpPraHu4ecKUuxX
BeLeCTB

[Tpenmet Heoprannyeckoit xumun. Kiaccudukaiys HeopraHmueckux
BeuiecTB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIacChl
CJIOHBIX BEIIECTB (OKCHIbI, TUAPOKCHUIbI, KUCIOTBI, COJIH).
B3aumocBsI3p HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BenlectBa. Kpucrannuueckue u amopdHbie BemectBa. THITbI
KPUCTAJJIMYECKUX PELIETOK (ATOMHAs, MOJIEKYJISIpHAsA, HOHHAs,
MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOM pelIeTKH. 3aBUCUMOCTh XUMHUYECKOMN
AKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKOM CBSA3HU U THUIIA
KPUCTAUTUIECKOH pemeTkH. [IprarHbl MHOTOOOpa3us BEIECTB

HpaKaneCRue 3aHATHUA

HoMmeHknaTypa HeOpraHMYeCKMX BEIeCTB: Ha3BaHUE BEILECTBA
UCXOJS U3 UX XUMHUUYECKON (POPMYJIbl MIIM COCTABIIEHUE XUMUYECKOU
(bopMyIbl UCXO/ISl U3 Ha3BaHUS BEILECTBA [0 MEXIYHapOIHOMN
(MIOITAK) mnu TpuBHasibHOM HOMEHKIaType. Pemenne
NPaKTUYECKUX 3a/laHui 10 Ki1accu(UKalny, HOMEHKIAType U
XUMHUYECKUM (pOopMyraM HEOpraHMYECKHUX BEIIECTB Pa3IMUHbIX
KJIacCOB (yrapHbIii ra3, yriaeKuciblil ra3, aMMHUakK, TalleHas H3BeCTb,
HeraleHasi U3BeCTh, IUThEBAs CO/Ia U APYTUX): HAa3bIBAaTh U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATH
MPUHAJJIEKHOCTD K Ki1accy. IcTOUHMKHM XUMHUeCKON MH(pOpMaun
(cpenctB MaccoBoit nHpopMmaruu, cetb uTepHeT u npyrue). [Touck
uH(pOpMalMU 110 Ha3BaHUSM, UACHTU(PUKATOPAM, 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

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

POu3uKoXuMHIECK
e cBoiicTBa
HEOPraHu4YecKux
BelllecTB

1.Meramibl. O0mue pu3ndecKkre 1 XMMUIECKHE CBOMCTBA METAILJIOB.
CriocoOsbI morydeHus. 3HayeHNe METaNIOB M HEMETaJNIOB B TIPUPOJIS
U )KU3HEIeATEIbHOCTH YeoBeka 1 opraHnn3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3UU
2.Hemetamnel. O0mue pu3ndeckue 1 XMMHUYECKHE CBOMCTBA
HeMeTasuloB. Tunuunele cBoiictBa HemeTauioB [V— VII rpymm.
Knaccudukanus u HOMEHKIATypa COeAMHEHUI HEMETAIIOB.
KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

3. XumMuieckre CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHHMUECKHUX
BEIECTB (OKCUIOB, TUJIPOKCUIOB, KUCIIOT, COJICH U Ip.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELIECTB,
BOJIOPOJHBIX COCIMHEHMM, BHICIITUX OKCHJIOB U THAPOKCH]IOB

ITo3naBaTenbpHOE

IIpakTHyeckue 3aHATHS

CocraBieHne ypaBHEHUN XUMUUYECKUX PEAKLUN C y4aCTHEM IIPOCTBIX
Y CJIO’KHBIX HEOPTraHMYECKUX BEIECTB: METAJJIOB U HEMETAILIOB;
OKCH/JIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAaHUN U aM()OTEPHBIX THIPOKCHUIOB,;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX X CBOMCTBA. Pemenne
[IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA,
COCTaB, MOJy4eHHE U 0€30aCHOE UCTIOIb30BAHNE BAKHEUIITNX
HEOPraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOH 1A TENbHOCTH
YeJI0BEeKa

ITo3HaBaTenbHOE

Tema 3.3.
HNpenTuduxanus
HEOPraHM4YeCKUX
BelleCTB

JlabopaTopHble 3aHATHSA

JlaGopatopHas pabota «neHTrduKanms HeoOpraHMIecKux
BelIeCcTB». Pelienre sKcrepuMeHTaIbHbIX 33/1a4 110 XUMHYECKUM
CBOICTBaM METAJNIOB M HEMETAJIJIOB, [10 PACIIO3HABAHUIO U
HOJy4EHUIO COEMHEHUI METAJIJIOB U HEMETAJUIOB.

W nenTudukaiyst HEOPraHM4eCKUX BEIIECTB C UCIOIb30BaHUEM MX

OK 01 OK 02
OK 04

Ilo3HaBartenbHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

(U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX
peakuuii. KauecTBeHHbIE peakuuu Ha Ccyiabdar-, KapOoHaT- U
XJIOPUJITAHUOHBI, Ha KATHOH aMMOHUS

KonTpoasnas padora

CBolicTBa HEOPraHMYECKUX BEIIECTB

ITo3naBaTenbpHOE

Pazpgea 4.

CTpoeHue U CBOIICTBAa OPraHMYECKHUX BeleCTB

Tema 4.1.
Kanaccupuxanus,
CTPOEeHHE U
HOMEHKJIaTypa
OpPraHMYecKux
BelllecTB

Coaep:xxanue yueOHOro MaTepuaJia

[losiBneHue u pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. [Ipenmer
OPraHUYeCKO XUMHUHU. MECTO U 3HAaUEHUE OPraHUYECKON XUMHH B
CHUCTEME €CTECTBEHHBIX HAYK. XMMHUYECKOE CTPOCHUE KAK TOPAIOK
COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAaJICHTHOCTH.
OCHOBHBIE TIOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOCHHUS
opranndeckux coenquHeHui A.M. bytiiepoBa. YriaepoaHslil CKeer
OpraHUYECKON MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOEHMS MOJIeKy. M3omepus u uzomepsl. [lonsTue o
dbyHkoHanpHOU rpymmne. Pagukan. [puHnune knaccudukanum
OpraHNYECKHUX COeNMHEHMI. MexXTyHapoaHas HOMEHKIIATypa U
MPUHIIUITEI HOMEHKIIATYPhl OpraHMYecKux coeanHenuii. [lonstue 006
a30TCOJEPIKAIINX COCTUHEHUSIX, OMOJIOrMUECKH aKTUBHBIX
BelecTBax (yriieBojax, xkupax, Oenkax u zp.),
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

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

HomeHnkiiatypa opraHnyeckux COeAMHEHUHN OTJIEIbHBIX KJIaCCOB
(HachILIEHHBIE, HEHACHIIIIEHHBIE U APOMATHYECKUE YTIEBOAOPOIbI,
CIUPTHI, (PEHOIBI, aNTbJETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocraBieHne TOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (OPMYII
OpPraHWYECKUX BELIECTB OTAEJIbHBIX KIaCCOB, UCIIOIb3YS UX
HAa3BAHMS 110 CUCTEMATUYECKOW U TPUBUAJILHOW HOMEHKJIATYPE
(9THIIEH, aleTHIIeH, TTUIepuH, GeHom, popMallbIerul, yKCycHas
KHCIIOTa, TTUINH). PacdeTsl mpocreiieit popmyiisl OpraHnuecKoi
MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOT0 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

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

OpPraHuYecKux
coeInHEeHu

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMUECKUX COCIMHEHHIMA
OTJENBHBIX KJIACCOB (OCOOCHHOCTH KacCu(UKALUK U
HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUI ps U 001mas
dbopmyna; nzomepus; GU3NIECKHEe CBONCTBA; XUMUYCCKUE CBOWCTBA;
CIocoObI OJTYy4YEHHS): MPEACTbHBIE YTIEBOIOPOAbI (aJTKaHbI U
HUKII0aiKaHbl). ['opeHrne MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TeIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOICTBa MPUPOIHBIX
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 METAIIIOB
KHCIIOPOJICOICPIKAIIUE COSAMHCHHMSI (CTUPTHI B (DEHOITHI,
KapOOHOBBIE KUCTIOTHI U 3(UPBI, AJIbJETU/IBI U KETOHBI, KUPBI,
yrieBosl). [IpakTuueckoe mpuMeHeHne STUIICHTIIUKOJIS, TIUIEPUHA,
denona. [Ipumenenne Gpopmanbaeruaa, aeTaibAeruaa, yKCyCHOM
KHUCJIOTHI. MBLTa KaK COJIM BBICITIUX KapOOHOBBIX KUCIOT. Motorue
CBOICTBA MbIJIa

a30TCO/epIKAIINE COCTUHEHHS (AMUHBI U aMUHOKHUCIIOTBI, OCJIKH).
BricokoMouneKysipHbIE COeAMHEHUSI (CHHTETUYECKHE U
OMOJIOTMYECKU-aKTUBHBIE). MOHOMED, MMOJTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa Kak OCHOBHOE HallpaBJIEHUE €r0
WCIIONIb30BaHus. ['eHeTHueckas CBA3b MEXIY KilacCaMu
OpPraHWYECKUX COETMHEHUM

ITo3naBaTenbpHOE

HpaKanecm[e 3aHATHSA

CBolicTBa OPraHUYECKUX COEAMHEHNUN OTJIENbHBIX KJIACCOB
(TpuBHANbHAS U MEXAYHApOAHAsI HOMEHKJIATYpa, XUMHUECKHE
CBOWCTBA, CIIOCOOBI MOJTyUeHHs): Ipe/ieNbHbIE (aJIKaHbI U
LUKJIOAJIKAaHbI ), HEMPEeNIbHbIE (QTKEHBI, AIKUHBI U aJIKaIUeHbI) U
apoOMaTUYECKUE YIJIEBOIOPO/Ibl, CIUPTHI M (PEHOIIBI, KApOOHOBBIE
KHUCIIOTHI ¥ 3()UPBI, AJIbETU/Ibl U KETOHBI, aMHUHBI 1 AMUHOKHCIIOTHI,

Ilo3HaBartenbHOE
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

BBICOKOMOJIEKYJISIDHBIE COEIMHEHU. 3a/1aHUs HA COCTABJICHUE
YPAaBHEHUN XMMUYECKUX PEAKIUHN C y4aCTUEM OPraHUYECKUX
BELIECTB HA OCHOBAaHUU UX COCTAaBA U CTPOCHUS

CocraBieHne cxeM peakui (B TOM YUCIIE 110 MPEAJI0KEHHBIM
LIeN0YKaM [IPEeBPAILEHHI), XapaKTepU3YIOLIMX XUMHUUECKUE CBOICTBA
OpPraHMYECKUX COESAUHEHUN OTIEIbHBIX KJIACCOB, CIIOCOOBI X
IIOJIyYEHUS U HA3BaHUE OPTaHUYECKUX COEIMHEHUH 10 TPUBUAIBHOU
WM MEXKITYHApOIHOM CUCTEMATHYECKOM HOMEHKIaType. Penenue
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOWCTBA
OpPraHUYECKHUX COCIMHEHHUM OTIEIbHBIX KJIACCOB

Jlaboparopnasi pabora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIECTB MPH
HarpeBanuu'. [lomyuenue 3TuneHa U U3y4eHHUE €ro CBOMCTB.
MozenupoBaHue MOJIEKYJI U XMMUYECKUX NPEBpAIleHUI Ha IpuMepe
ITaHa, STWIEHA, AllETUIICHA U JIp.

ITo3HaBaTenbHOE

Tema 4.3.
Npentnduxanus
OPraHMYecKux
BelllecTB, HX
3HAYEHHE U
NpUMeHeHHe B
OBLITOBOM H
MPOU3BOACTBEHHO
W 1eATeJIbHOCTH
yeJIoBeKa

Coaep:xanue yueOHOro MaTepHaJia

buooprannueckue coequnenus. [Ipumenenue u 6uonoruueckas poib
yraeBonoB. OKUCIIEHNE YTIEBOJ0B — UCTOYHUK YHEPTUH JKHUBbBIX
opranu3mMoB. O0nacTu NpUMEHEHUs: aMUHOKUCIOT. [IpeBparienust
0enKoB MUK B opranusMe. buonorndyeckue GyHKIMN OETIKOB.
buonornueckue ¢pyHkuu xupoB. Ponb opraHnueckoit XumMuu B
peleHny npodieM muieBoi 6ezonacHocTy Posb opranndeckoit
XHUMHUHU B PEHICHUH MPOOJIEM SHEPTeTHIECKOM 0€301MacHOCTH, B
pa3BUTHUU MEIULIMHBI, CO3JaHUH HOBBIX MaTEpUAJIOB, HOBBIX
MCTOYHUKOB SHEPIUH (AIbTEPHATUBHBIE HICTOYHUKH SHEPTUN).
OnacHOCTh BO3JEICTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OT/AEIBHBIX KJIAcCcOB (YIJIEBOJOPO/IbI, CIUPTHI, (PEHOJIBI,
XJIOPOPraHNYECKHE POU3BOIHBIE, aTbJICTU/IBI U JIP.), CMBICI
MTOKAa3aTelIsl MPEJEIbHO TOMYCTUMON KOHIIEHTPAuU

OK 01 OK 02
OK 04

Tlo3naBarenpHOE

23




HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

JlabopaTtopHble 3aHATHSA

JlaboparopHas pabdoTta: “VMneHTHdUKALNS OPraHHIECKUX
COCTMHCHUH OTJIEIbHBIX KJ1accoB” MneHTnUKAIUsI OpraHnuecKux
COCIMHEHUH OTJEIbHBIX KJIACCOB (Ha MPUMEpE albIACTU/IOB,
Kpaxmaja, YKCYCHON KHUCIIOThI, OCJIKOB M T.II.) C HCTIOJIb30BAaHUEM UX
(UBHKO-XMMHYECKUX CBOWCTB U XapPaKTEPHBIX KAUYECTBEHHBIX
peakuuii. Jlenatypanus Oenka npu HarpeBaHuu. L{BeTHbIe peakuuu
0enkoB. BOZHUKHOBEHNE aHATUTUYECKOTO CUTHAJIA C TOUKH 3PEHUS
XUMHUYECKHX TPOIIECCOB MPH MPOTEKAaHUU Ka4YECTBEHHON PEeaKInu,
MO3BOJISONIECH UICHTU(DUIIMPOBATD MPEIOKEHHBIE OPTAHUYECKUE
BEIIECTBA

Ilo3unaBarennHOE

KonTposbnas padora

CtpyKTypa U CBOICTBA OPraHUYECKUX BELLECTB

Tlo3unaBarenpHOE

Pa3pea 5.

KuHeTnueckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTHU
NMPOTEKAHUA XUMHUYCCKHUX pealcum“d

Tema 5.1
Cxopoctb
XHMHUYECKHX
peakuuii.
XumMuyeckoe
paBHOBecHe

Coaep:xanue yue0HOro MaTepHaJia

CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB:
IIPUPOJIbI PEArHPYIOIINX BEIIECTB, KOHIIEHTPALUU PEArUPYIOIINX
BELIECTB, TEMIIEPATYPHI U IJIOMIAAN PEAKLIMOHHON TOBEPXHOCTH.
TennoBble 3¢ (HeKThl XUMMUYECKUX peakiuii. JK30- U
AHAOTEpPMUYECKHUE, peakinnu. OOpaTUMOCTh peakiii. XuMU4ecKoe
pPaBHOBECHE U €T0 CMEILEHHE MOJ1 AeHCTBUEM PA3INYHbIX (aKTOPOB
(KOHIIEHTpAaIMsI peareHTOB WK IPOAYKTOB PEaKINH, JaBICHUE,
TeMIIeparypa) JUIsl CO3/1aHus ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
xuMuueckux npoueccon. [Ipunnun Jle [HlaTense

OK 01 OK 02

Tlo3naBarenprHOE

[MpakTnyeckue 3aHATHS
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Pelenne npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUI HA aHAJIU3
(axTOpOB, BIUSAIONUINX HA U3MEHEHHE CKOPOCTH XUMHUYECKOU
peaxuy, B T.4. C MO3UIMI 9KOJOTHYECKH 11eJeco00pa3Horo
MOBEJICHUS B OBITY M TPYAOBOM IEATEIHLHOCTH B LEAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KaIOIIEH IPUPOIHON cpenbl. Pemenue
IIPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHUE IIPUHIIUIIA
Jle-lllaTenbe a1 HaX0XKIEHUS HAPABIICHUS CMEILIEHUs] PABHOBECHS
XUMHUUYECKON peaklMU U aHaJIn3 (PaKTOpOB, BIUSIOLUIMX HA CMEILEHUE
XUMHUYECKOT'O PAaBHOBECHUS

ITo3naBaTenbpHOE

Pazpgea 6.

PacTtBOpBI

OK 01 OK 02
OK 07

Tema 6.1. IlonsgTHe
0 pacTBopax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenue kak puanko-xumMuyeckui nporecc. PactBopsl.
CniocoObl MPUTOTOBIIEHUS PaCTBOPOB. PacTBOpHMOCTS.
MaccoBast 10511 pacTBOpeHHOr0 BemecTBa. CMbICI MMOKa3aTens
IIPEJIENbHO JOMYCTUMOM KOHIIEHTPAIMK U €r0 UCIIOJIb30BaHUE
B OIIEHKE dKOJIoTHUecKoi 6e3omacHocTu. [IpaBuna
HKOJIOTHYECKH 11eJIECO00Pa3HOro MOBEACHUS B OBITY U
TPYZOBOH AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbsI
Y OKPY’KaOILEH IPUPOIHOM CPENIbI; ONTACHOCTh BO3IEHCTBUS Ha
JKUBbIE OpraHU3Mbl OIIPEJIETICHHBIX BellecTB. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
PacTBOpPBI, UCIIOJIb3YEMBIE B OBITOBOM 1 MIPOU3BOJCTBEHHON
JESATENILHOCTH YEJIOBEKA

Tlo3unaBarennHOE

IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COeP/KaAHME (COAep/KaAHHe
MPHUKJIATHOTO MOYJIs1)

Pa3znen 7.

XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BeKA

OK 01 OK 02
OK 04 OK 07

Ilo3naBartenbHOE
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HanpasJjenust

Oo0bem DopMuUpyeMbI .
HauMmenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum B 9aCaX e BOCIIATATEIBLHOIM
pa3iesioB U TeM AeATeJbHOCTH 00y4arouxcs P — padoThI
Tema 7.1 Xumus B | Conep:xanue yueOHOro marepuasa 2
OBITY U Hoselimue 10CTHXKEHNS XUMAYECKON HAYKH U XUMUYECKOU ITo3naBaTenbpHOE
NPOU3BOJACTBEHHO | TeXHOJOruH. Poib XuMum B 00ecrieueHuH SKOJIOTHIECKOM,
W 1eATeTIbHOCTH HEPreTUUECKOM U MUIIEBOM 0€30I1aCHOCTH, Pa3BUTUU MEAULIUHBI.
YyeJI0BeKa ITpaBuia noucka u aHanu3a XMMUYECKOH MH(opMaIu nu3
Pa3IMYHBIX UCTOYHUKOB (Hay4YHas U y4eOHO-HAYYHAs JUTEpaTypa,
cpecTBa MaccoBOW MHGpOpMaLuy, ceTb IHTepHeT)
IIpakTHYecKkue 3aHATHS 2
ITouck u aHanU3 KENHCOB O NPUMEHEHNN XUMUUYECKUX BEILIECTB U ITo3naBatenbHOE
TEXHOJIOTHH ¢ yueToM Oyayiiel mpohecCuOHATLHOM e TEIIBHOCTH
10 TeMaM: Ba)KHEWUILINE CTPOUTEIbHBIE MAaTEPUAIIbI,
KOHCTPYKLIMOHHbIE MaTepHaJIbl, KPACKU, CTEKJI0, KEPAMHUKa,
MaTepUaibl AJIs MIEKTPOHUKU, HAHOMATEPUAIIbl, TEKCTUIIBHBIE
BOJIOKHA, ICTOYHUKH HEPTUU, OPraHUYECKHUE U MUHEPAJIbHbIE
y10OpeHus, IeKapCTBEHHbIE BEILIECTBA, ObITOBAs XUMUS. 3allUTa:
[IpencraBieHue pe3yabTaToOB pelIeHUs KecoB B (hopMe MUHU-
JIOKJIaJa C IPEe3eHTaIeN
Paznen 8. HccnenoBanue U XMMUYECKUN aHANINU3 00BbEKTOB OHochepsl
Tema 8.1 OcHOBBI JlabGoparopHble 3aHATHS
n1abopaTopHOii JlaGopatopHas pabota «OCHOBBI 1a0OPATOPHON MPAKTUKM.
IIPaKTUKH B JlaboparopHas mocyaa U XuMHUecKue peakTUBbl. OCHOBHbBIE
npodeccHoOHaNbHBIX | 1abopaTopHsbIe onepaiuu. Jlaboparoproe o6opynoBanue. TexHuKa
nabopaTopusix 0€30MacHOCTH U ITpaBuiia paboTHI (MMOBEJEHMS) B 1a00OPATOPHUH.

[IpakTueckue 3aHATUA

BrImmomHeHEe TUITOBBIX pacyeToOB 10 TEMATUKE DKCIICPUMCHTA (BI)IXOJI
MMpOAYKTa pCaKkuu, Macca HaBECKHU, 00BeM paCTBOpI/ITCHH).
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Tema 8.2
XUMHUYECKUN
aHaju3 MpoO BOJIBI

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus npo6 BOJbI 1O BUIY U HA3HAYCHUIO, HCXOJIS U3 €€
XUMHYECKOro coctaBa. OpraHojienTHUYECKHe CBOMCTBA (3amax,
MPO3PavYHOCTh, IIBETHOCTh, MYTHOCTh) BOJIbl. KUCIIOTHOCTD U
HIeJIOYHOCTH BOJBL. pH cpenbl 1 MeToIbl €€ onpeesIeHus.
KectkocTb BosibI M METOIBI €€ orpeaesieHust. CyIHOCTh METoAa
TUTPOBaHUA. BUJIbI ®KECTKOCTH BOJBI (BpEMEHHAsI M TOCTOSIHHAS ).
KecTrocTh BOJBI KaK IMPpUYKWHA BBINIAACHUA OCAAKOB WJIN
00pa3oBaHus CONCOTIONKEHHM, UMEIOLIUX MECTO B OBITY U Ha
npou3BocTBe. COCTaB COJIEH, BHI3BIBAIOIINX KECTKOCTh BOJIBI.
XUMUYECKHUE MPOIIECCHI, YCTPAHSIONINE )KECTKOCTh BOJIBI.
VYpaBHEHMS] XUMHUYECKUX PEAKIINM, HIUTIOCTPUPYIOIINX IIPOLIECCHI,
MPOUCXOASAIINE IPU YCTPAHEHUH KECTKOCTU. Y CTpPAaHEHUE
BpeMCHHOf/’I ’KECTKOCTH OBITOBBIMU M XMUMUYECKUMH CIIOCOOAMHU.
CrniocoObl ycTpaHEeHHS TTOCTOSIHHON KECTKOCTH
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

HpaKTI/I‘ICCKI/Ie 3aHATHUA
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

XUMHUYECKUN
KOHTPOJIb KQYECTBA
MPOAYKTOB ITUTAHUS

CriocoOsbl BBIPAXXCHHUA KOHUOCHTpPALMU PACTBOPOB: MaCCOBasd A0JIA

PACTBOPCHHOI'O BEIICCTBA, MOJIIpHAA 1 MOJIAJIbHAA KOHLICHTPAHUHU.

Tutp pactBopa. Pelienre npakTMKO-OpUEeHTUPOBAHHBIX
TEOPETHUYECKUX 3aJaHUI Ha pacyeT KOHUEHTPALUH 3arpsI3HA0IINX
BEILECTB U UX CPABHEHUE C MPEIAEIbHO TOIYCTUMBIMU
koHueHTpauusamu (I1IJJK).

JlaGopaTopHbIe 3aHATHS

HccnenoBanre XuMUYECKOT0 cocTaBa mpo0 Bojibl. JlabopaTtopHas
pabota Ha BBIOOD:

JlaGopaTtopHas pabota «O4iCTKa BOJBI OT 3arPsI3HCHUIN.
Hcnonp3oBanue METOJ0B (PUILTPOBAHUS U aICOPOITUH JITIs

OTJIEJIeHUsI 3arpsi3HEHUH B HccaeayeMoil mpobe Boibl. Beibop metoaa

OYUCTKH B 3aBUCUMOCTH OT BHUJIA 3aIrpA3HCHUA. CpaBHeHI/Ie
3(1)(1)6KTI/IBHOCTI/I Pa3JIMYHBIX METOAO0B OYHMCTKH BOJIbI B Pa3HbIX
YCIIOBUAX (B Ha60paT0pI/II/I, B JOMANIHHUX W ITOJICBBIX YCHOBI/IHX).

JlabopaTtopHnas pabora «Omnpenenenue pH BoabI U €€ KUCTIOTHOCTHY.
Omnpenenenue pH cpenpl ¢ MOMOIIBI0 YHHBEPCATHLHOTO HHIMKATOPA.

Hcnons3oBanne TUTPOBaHUA IJId ONIPEACTICHUA KUCIIOTHOCTH.
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

Omnpenenenue oO1IEi KUCIIOTHOCTH BOJIbI, pacueT CBOOOIHOM
kucinoTHocTH. Onpeaenenue oomei 1 cBOOOIHOM MIETOYHOCTH.
CocraBieHue ypaBHEHUN peakIuid, MPOTEKAOIIUX TPU
OTIpeIeIeHUH KUCIOTHOCTH/ IEJIOYHOCTH MPOO BOBI. Y CTAHOBJICHUE
CIoco00B MCIOJIb30BAHUS UCCIIEIOBAaHHBIX MPOO BOJBI B
KU3HEJEATEIIbHOCTH YEJIOBEKa, HA OCHOBE MOJTYYCHHBIX JAHHBIX O
cocTaBe.

JlaboparopHas pabota «OnpeeneHne )KeCTKOCTH BOJIbI H CITOCOOBI
ee ycrpaneHus». CrnocoObl yCTpaHEeHHUs BCEX BUIOB )KECTKOCTH B
3aBHCUMOCTH OT COCTaBa COJIEH KECTKOCTH. Perenne
SKCIIEPUMEHTANILHOM 3a/1a4M Ha BBISIBJICHHE BPEMEHHOM U
MOCTOSTHHOM KECTKOCTH BOJIBI. OIIEHKA BEPOSITHOCTH YCTPAHCHUS
BCEX BHJIOB )KECTKOCTH B JIOMAIIIHUX YCIOBHUSX.

KauecTBeHHBIN XMMUUECKHN COCTaB ITPOJYKTOB MUTaHus. BemecTsa,
danbcuuuupyomye NpoayKThl MUTAHUS, U BEIIECTBA,
3arps3HAOIIME NPOAYKTHI MUTaHusA. OnpeneseHne 3arpsa3HsoImx
XUMHYECKHUX BELIECTB B IMPOJIyKTaX MUTAHUs, ONIPEEIICHNE BEIIECTB,
HE 3asBJICHHBIX B COCTaBE MPOAYKTOB IUTAHUS.

[IpakTueckue 3aHATHS

Opranuyeckue 1 HEOpraHMYECKHe BEIIeCTBa, BXOIAIINE B COCTaB
npoaAyKToB nuTaHus. Onpenenenue coctaBa OJ10]] Ha CofiepKaHue
MakKpo U MUKPO3JIEMEHTOB. V3yueHue npeioKeHHbIX
npernojiaBaTeneM 0o Ha MpeaMeT XMMUYECKOTO COCTaBa,
OnpeJieJIeHUE A0JIEH OT CYTOYHON HOPMBI MAaKpO M MUKPO3JIEMEHTOB
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI

B YKa3aHHOM Outojie. PerieHne npakTHKo-OpueHTHPOBAHHBIX 3a/1a4
M0 KYJIMHAPHOW TEMaTUKE PA3IMYHBIX THIIOB.

JlaGopaTopHbIE 3aHATHS

HccnenoBanre XUMUYECKOTO COCTAaBa MPOYKTOB MUTAHUS.
JlaGopaTopHas pabota Ha BbIOOp: 1. JJaboparopnas padota
«O0HapyXeHHe HUTPATOB B MIPOYKTax MuTaHus». MccnenoBanue
MaTepPHAaJIOB MOJYKOJIMYECTBEHHBIM METO/IOM ONPECICHHUS HUTPATOB
C UCIOJIb30BaHUEM U (eHUIaMIHA (KOPHETIIOIBI OBOIIEH, JINCThS 1
KOYEpbDKKA KaITyCThI, TUIOBI PPYKTOB). AHAIIU3 YPOBHSI
3arpsi3HEHUs] HUTPATaMH 110 MHTCHCUBHOCTH OKPAIIHBAHHSI
NpoayKTOB peakuuu. 2. Jlabopatopuas padora «VccnenoBanue
MPOJYKTOB MUTaHUS HA HAJIMYWE YIIIeBO0OBY. MccenoBanue
MOJIOYHBIX MTPOAYKTOB Ha HaJIMuUue Kpaxmana. MccnenoBanue
MPOJYKTOB HA HATMYIKE TITFOKO3BI.
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThI
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HauMmenoBanue
pa3aesioB u TeM

Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum
AeATeJIbHOCTH 00y4aI0IIHUXCs

O0BeM
B 4yacax

DopMuUpyeMbI
e
KOMIIEeTeHIIUH

HanpasJjenust
BOCIIUTATEJIbHOM
padoThbI
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HanpasJjenust

Oo0bem DopMuUpyeMbI .
HauMmenoBanue Conep:kanue yueOHOro Matepuasa u GopMbl OpraHu3amum B 9aCaX e BOCIIATATEIBLHOIM
a3/1eJI0B M TEM eAITEJbHOCTH 00YYAIOIINXCH
pa3i A y HI KOMIIETeHIINH padoTsl
Bceero: 42
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4. YCJIOBUA PEAJTU3AIIAHN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIUIIJIMHbI

4.1. TpeGoBaHusi K MHHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY
odecreyeHnIo

Peanuzanust yueOHOM AUCIUTIIMHBI TpeOyeT Han4yus yuyeOHOro kKabuHeTa
XUMUHU U J1a00OpaTOpUid.

O6opynoBanne yaeOHBIX KAOMHETOB U TaOOPaTOPHIA:

- IOCAJI0OYHBIE MECTA MO KOJIUIECTBY 00YUaIOMINXCS;

- paboyee MecTo MpenoaaBaTeis;

- IEMOHCTPAIIMOHHBIN CTOJ

- BBITSKHOM TIKad

- yueOHO-HAaTJISIHbIE TTOCOOUS TI0O XUMUU;

-naboparopHoe 00opyoBaHuEe (MUKPOCKON C MUKpOIIpEnapaTamu,
MEPUOINYECKAs CUCTEMA XUMUYECKuX aeMeHToB [[.1. MenaeneeBa. niakaTel U
TaOJIUIIBI IO XUMUH )

TexHudeckue cpeacTra 00yIeHUS:

- MHTEpAKTUBHAS JOCKA C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00CCIICUCHUEM H

MYJIbTUMEIUATIPOCKTOP .

O6opynoBanue 1abopaTopuu U paboUnX MECT JabopaTopuu:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIUXCS;

- pabodee MeCTO MpernoaaBaTelis;

- BBITSDKHOM 1IKad;

- IEpUOINYECKas cucTemMa Xumudeckux aneMenToB J[.M. Menneneesa;

- XUMHYECKasl IOCY/1a;

- XUMHAYECKHUE PEAKTUBBHI.

4.2. MudopmanuoHHoe odecredeHne 00ydeHust

(mepeueHp peKOMEHAyeMBIX Y4eOHBIX M3JaHMil COMNacHO (heaepaTbHOMY MHEpPEUHIO
y4aeOHukoB https://fpu.edu.ru , IHTepHET-peCypcoB, TOTOIHUTENEHON JINTEPATYPHI)

OCHOBHBIC HCTOYHUKH

1. Audunorenona, 1. B. Xumusi: yueOHUK U IPAKTUKYM JIJISl CPETHETO
npodeccrnonanbHOro odpazopanus / M. B. Audunorenona, A. B. badkos, B. A.
[TonkoB. — 2-e u3., uctp. u gon. — MockBa: U3parensctBo FOpaiit, 2022, — 291
c.24

2. llleromuxuna, H. A. O6mas xumust: yueOnuk 1t CI1O / H. A.
[Meromuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
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3. Hukonbckuii, A. b. Xumust: ydeOHUK U IPAKTUKYM ISl CPEAHETO
npodeccuonanbHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j.,
nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4. Xumust: yaeOHHK JUTs CpeIHero nmpodeccuoHanbHoro oopazopanus / 10. A.
JleGenes, I'. H. ®aneeB, A. M. I'onyGes, B. H. [llanosan; mox o6mieit pegakmueit I
H. ®aneeBa. — 2-¢ u3z., nepepad. u gon. — Mocka: U3ngatenscTBo FOpaiit, 2022.
—431 c.

JlonoJIHUTEIbHbIE HCTOYHUKH

1. Xumus. 10 knace. Yrioy6nénnsiii yposenb: yueonuk/ B.B. Epemun, H.E.
Ky3smenko, B.U. Tepennn, A.A. lpo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xknace. YroyO6néunsit ypoBenb: yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. dpo3nos, B.B. Jlynun; noxa pen. B.B. Jlynuna. — M.:
IIpoceenienue, 2022. — 478, [2] c.: ui.

3. Xumus. YrinyoneHasiid ypoBenb. 10—11 kiaccel: pabodas nporpamma K JUHUU
YMK B.B. Jlynuna: yueObno-meroaunueckoe rnocooue / B.B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, 2.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepennna, A. A. JIpo3znosa u ap. «Xumus. Yriay0iaeHHbI ypoBenb». 10 kiacc / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. 0. Cumonosa, 3.10.
Kepumon. — M.: [Ilpoda, 2018. — 339 c.: um.

5. Meroanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumus. YriayOneHHblil ypoBeHb». 11 kimace / B. B. Epemun, A.A.
Hposznos, 1.B. Epemuna, H.B. Boakosa, H.B. ®upcrosa, 2.10. Kepumon. — M.
Hpoda, 2018. — 423 c.: u.

6. I'ycena, E. B. Xumus nus CIIO: yuebHo-MeToanueckoe mocodue / E. B. I'ycesa,
M. P. 3uranmmuna, JI. . KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Tekct: 2neKTpOoHHBIN // JIaHb: 2IE€KTPOHHOOMOINOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/196096 (nata oOparieHus:

14.10.2022). — Pexxum mocTymna: A1 aBTOPU3. MOJIb30BATEIICH.

7. Yepnukona, H. FO. Xumus B 0CTYyTHOM M3J105KEHUU: yaeOHOE TTOCOOUE IS CIIOo /
H. 1O. YepnukoBa. — 2-¢ uzn., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316 c. —

ISBN 978-5-8114-9500-9. — TexkcT: anexTpoHHbIH // JlaHb:
anekTpoHHOOMOMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/195532
(mata oOpamenus: 14.10.2022). — Pexxum goctymna: s aBTOpU3. OJIb30BATEIICH.
8. llleBuunbina, JI. B. Xumus: yueonoe nocodue / JI. B. [lleBHuipina, A. 1.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
TekcT: anexkTpoHHbIH // JIaHb: aneKkTpoHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oopamenus: 14.10.2022). — Pexxum
J0CTyMA: JUIsl aBTOPHU3. TTOJIH30BATEICH.

9. biiunos, JI. H. Xumus: yueonuk mist CI10 / JI. H. bnunos, U. JI. Tlepdumnona, T.
B. CoxonoBa. — 2-¢ u3n., crep. — Cankr-Ilerepoypr: Jlans, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — TekcT: anekTpoHHBIH // JlaHb:
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anekTpoHHOONOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata oOpamenus: 14.10.2022). — Pexxum goctyna: 1jis aBTOpU3. MOJIb30BaTEIIEH.
10. I'abpuensy, O. C., JIbicoBa, I'. I'. Xumusi: KHUTa AJ1s IpenoiaBaress: yueo.-
MeTo. nocooue. — M. Axkanemust, 2012. - 332 c.

11. Yepnuxona H. 1O., Memepskosa E. B. Pemaem 3agauu no Xxumuu
caMocrosTenbHO: yueoHoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxkrt-IletepOypr: Jlans, 2022. — 328 c.
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5. KOHTPOJIb U OHIEHKA PE3YJbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOU JUCIUIIJIMHbI

4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTeIbHOM
AUCUMILTHHBI

KouTposb U oneHka pe3ysbTaToB OCBOCHHS 0O0IIe00pa30BaTEIbHON UCHUILITUHBI
pacKpbIBalOTCS  4Yepe3  JAUCIHUIUIMHAPHBIE  Pe3yJibTaThl, HaMpaBiCHHbIE Ha
dbopmupoBaHue O0IMMX U NPO(ECCHOHATBHBIX KOMIETEHIMI MO pa3jesnaM U TeMaMm
coJiep KaHusl yueOHOro MaTepuarna.

Ob6masi/mpogeccuoHanbHAA Pazgen/Tema Tun oueHOYHbIX MEPONIPUATHS
KOMIIETEeHIUS
OK 01 OK 02 Pasnen 1. OcHOBEI 1. Tecr «CtpoeHHe aTOMOB
CTPOCHUS BEIEeCTBA XUMHUYECKUX IJIEMEHTOB U
Tema 1.1,Tema 1.2. MpUpoaa XUMUYECKOUN CBSA3M.

2. 3a7a4u Ha COCTaBJICHHE
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX COETMHECHUM
(oxcuaoB, cynb(uIoB,
TUAPUJIOB U T.11.). 3. 3agaHust
Ha UCIOJb30BaHHE
XAMHYECKON CHMBOJIMKH U
Ha3BaHUU COEIUHEHHUU 110
HOMEHKJIaType
MEXIYHApOAHOTO COK03a
TEOPETUYECKON U NMPUKIIATHOU
XUMUU U TPUBHATBHBIX
Ha3BaHUM I COCTABICHUS
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX COETUHEHUM
(oxcua0B, cynb(uIoB,
TUAPUJIOB U T.11.) U JPYTUX
HEOPraHUYECKUX COCAMHEHUI
OTJICIbHBIX KIIACCOB

2. Tect «MeTamnnueckue /
HeMeTaJJIMYeCcKre CBOMCTBA,
ANEKTPOOTPHUIIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AIEKTPOHHBIM CTPOCHHUEM U
IMOJIOKEHHEM B
MIEPUOUYECKON CUCTEME
XUMHYECKHX 3JieMeHToB [[. 1.
MenpgeneeBay. 2.
[IpakTnueckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOEHHEM aTOMOB
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XUMHUYECKHUX PJIEMEHTOB U
MEPUOIUUYECKUM U3MEHEHHEM
CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COCJIMHEHUH B
COOTBETCTBUU C MOJO0KEHUEM
ITepuoaunueckoii cucreme. 3.
[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHUUECKHUE 3aJaHus Ha
XapakTepU3alNI0 XUMHYECKUX
3JIEMEHTOB: «MeTtalindeckue /
HEMETAJNIMYECKUE CBOICTBA,
AIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B
IIEPUOTUYECKON CUCTEME
XUMUYECKUX djieMeHToR .M.
MenneneeBa»

OK 01 OK 04

Pa3gen 2. Xumnueckue
peakuuu

THITBI XMMHYECKHX
peakuuii

DNEeKTpOoNIUTHYECKAs
JACCOLIHAIINSI U HOHHBINA
o0MeH

. 3a/1a4m Ha COCTaBIICHUE
YpaBHEHUU pEaKIUn: —
COETMHEHUS, 3aMEILICHUS,
pa3JioxeHus, OOMeHa; —
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIX
peaKkuuii ¢ UCI0JIb30BAHUEM
MeTO/1a JIEKTPOHHOTO OanaHca. 2.
3ajaun HA pacyeT MacChl
BelecTBa WU 00bEMA ra3oB 10
M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UIH 00BEMY
OJTHOTO U3 yYaCTBYIOIIUX B
pEaKIMU BEIIEeCTB; pacu&Thl MacChl
(00BbEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIIUHU, €CIH OJTHO U3
BEIIIECTB UMEET NPUMECH

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaxkuuil C y4acTueM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI 2.
JlaGopatopHnas pabora "Turmbl
XUMHYECKHUX peakuui”

OK 01

Paznen 3. Ctpoenue u
CBOICTBa
HEOPTaHMYECKUX BEIIECTB

1. Tect «<HomeHknaTypa u
Ha3BaHUE HEOPTraHWYECKHUX
BEILECTB UCXOs U3 UX
XUMHUYECKON (HOPMYIIbI UITU
COCTaBJICHUE XUMHUYECKOMN
(bopMyIIbl HCXOJI U3 HA3BAHUS
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BEIIECTBA 110 MEKTYHAPOIHOM UITH
TPUBHUAIILHON HOMEHKJIAType». 2.
3aja4yM HA pacyeT MacCOBOM 10U
(Macchl) XMMUYECKOTO JIEMEHTA
(coemuHeHUs) B MOJICKYJIE
(cmecn). 3. IlpakTuueckue
3aJlaHus 10 KJlacCU(pUKaIuy,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB. 4.
[IpakTnyeckue 3aaHus Ha
ONPEAEIEHNE XUMUYECKON
aKTUBHOCTH BEILECTB B
3aBUCUMOCTH BUJIa XUMHYECKOM
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH

OK 01 OK 02

DU3UKO-XUMHUYECKIE
CBOMCTBA
HEOPraHUYECKHX BEIECTB

1. Tect «OcobeHHocTn
XMMHUYECKUX CBOWCTB OKCHIOB,
KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJICH». 2.
3ajaHus Ha COCTaBIICHUE
YpPaBHEHUI XMMHUUYECKUX PEAKIUI
C y4acCTUEM IMPOCTHIX U CIIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CLIOCOOBI MOTYyYEHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIYyYEHUE

OK 01 OK 02 OK 04

WNnentudukarus
HEOPTaHMYECKUX BEIIECTB

1. IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHusl IO COCTABJICHUIO
XUMHUYECKUX PEAKIUHN C yHaCTUEM
HEOPTraHUYECKHUX BEIECTB,
UCIIOJIB3YEMBIX ISl KX
unentuduxanuu. 2.Jlaboparopnas
pabota: “Unentudukamnus
HEOPraHWYECKUX BEIIEeCTB”

OK 01

Paznen 4. Ctpoenue u
CBOMCTBA OPraHNYECKHUX
BELIECTB
Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

1. 3anganus Ha cocTaBiIeHHE
Ha3BaHUI OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
WU MEXITYHapOIHON
CUCTEMAaTUYECKOU
HOMEHKJIaType. 2. 3aJaHus Ha
COCTaBJICHUE MOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX
(bopMys1 opraHuYecKUX
BEIIECTB OTAEJIBHBIX KJIACCOB.
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OK 01 OK 02 OK 04

CBolicTBa OpraHUYECKUX
COCTUHEHUN

3. 3amauu Ha ONpeEeHUE
npoctenmiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)

1. 3ananus Ha cocTaBleHHE
YpaBHEHUN XUMHUYECKUX
peakumii ¢ yqacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U
cTpoeHus. 2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PeaKLIUid,
WJUTIOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBa C
Y4E€TOM MEXaHU3MOB
MPOTEKaHUs JAHHBIX PEaKIuil
Y TEHETUYECKOM CBSI3H
OpraHWYECKHUX BEIECTB
pa3HbIX KiaccoB. 3. PacyeTHble
3a/1ayu 10 YpaBHEHUAM
peaxiuii ¢ yuactueM
OpraHUYECKUX BEIIECTB. 4.
JlaGopartopHnas pabota
“IIpeBpalieHuss OpraHUYECKUX
BEIIIECTB IPY HarpeBaHuu"

OK 01 OK 02 Paznen 5. Kunernueckue [IpakTHKO-OpHEHTUPOBAHHBIE
U TEPMOJAMHAMUYECKUE TEOPETUYECKHE 3a/1aHUs HA aHAJIU3
3aKOHOMEPHOCTH (bakTOpOB, BIUAIOLINX HA
MIPOTEKAHUS XUMHUECKUX U3MEHEHUE CKOPOCTH XUMHUYECKON
peakuui peaxkuuu.
CKopocTh XMMHUYECKUX [TpakTHKOOPUEHTUPOBAHHbIE
peakuuii. XMMHUYECKOE 3aJlaHus Ha IPUMEHEHHE
paBHOBECHE npuHuuna Jlellarense mis
HaXO0X/IECHNS HAIlPaBJICHUS
CMEIIIEHNS PaBHOBECHSI
XUMHYECKON PEaKIIMH U aHAJIU3
(bakTOpOB, BIUAIOLINX HA
CMEIlIeHNE XUMHYECKOTO
paBHOBECHSI
OK 01 OK 02 Pa3nen 6. PactBopsl 1. 3angaum Ha NPUTOTOBIIECHHE
pactBopoB. 2. [IpakTuko-
OpPUEHTUPOBAHHBIE PACUETHBIE
3aJlaHUs Ha TUCIIEPCHBIE
CUCTEMBI, CIIOJIb3yEMBIE B
OBITOBOM U MPOU3BOACTBEHHOMN
OK 01 OK 04 Hccnenosanue CBOWCTB JESATEIILHOCTH YEJI0BEKA
pacTBOpOB Jlaboparopnas pabota

“ITpuroroBneHue pacTBOPOB”
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HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CoICpPKaHuE (couepmaﬂne IMPUKJIATHOTO MO)Iy.J'Iﬂ)

OK 01 OK 02 OK 04 OK 07

Paznen 7. Xumus B ObITY 1
MPOMU3BOACTBEHHOM
JeSITeTbHOCTH YeJIOBEKa

Xumus B ObITY U
MPOMU3BOACTBEHHOM
JeSITeTbHOCTH YeJIOBEKa

Keiic (c yuerom Oymymieit
podeCCHOHAIBHON JEATEIIHHOCTH)
Bo3moskHbIe TeMbI KecoB: 1.
[ToTennenue knumara u
BBICBOOOJKICHUE Ta30BBIX THAPATOB
CO JIHa OKeaHa. 2. bynymue
MaTepHasbl )i aBUa- , MAITUHO- U
npubopoctpoenus. 3. HoBsie
MaTepuabl JJIsl COTHEUHbIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
pacTUTEIHLHBIX MPENapaToB
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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 METAJUIOB.

Kuznb n gearenbHocTh .M. Menneneena.

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

Cunres 114-ro s3nemMenTa — TpUyM@ pOCCUNUCKHUX (PU3UKOB-AIEPIIHKOB.

N3oTomel Boiopoaa.

Hcnonbs3oBaHue palMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIISIX.

PeHTreHoBCKOE U3Iy4eHUE U €r0 UCTI0JIb30BAHUE B TEXHUKE U MEIULIVHE.

[IimazmMa — yeTBepTOE COCTOSIHUE BELIECTBA.

AMopdHbIe 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.
Kocmernueckue renm.

[IprMmeHenne CyCnieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.

MuHepalibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JIUTOC(EPHI.

PactBops!l BOKpyr Hac. Tursl pacTBOpPOB.

Bopa xak peareHT u cpeaa it XMMUYECKOT0 Tpolecca.

Kuznb u nearenbHocts C. AppeHuyca.

Bxitag oTedeCcTBEHHBIX YUEHBIX B PA3BUTHUE TEOPHUU IEKTPOIUTHUECKON TUCCOLUALNU.

YcTpaHeHue KECTKOCTH BOJAbI HA MPOMBIIIJIEHHBIX MTPEANPUATHSX.
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CepHast KUCJIOTa — «XJIe0 XUMUYECKOW TPOMBIIIIICHHOCTH.

Hcnonbs3oBaHrne MUHEPATBHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO MPOGUIIs.

OKcupl ¥ CONM KaK CTPOUTEIBHBIE MATEPUATIBI.

Hcropwus rurca.

[ToBapeHHast COJIb KaK XUMUYECKOE CHIPBE.

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

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupryanesHO€ MOENMPOBAHUE XUMAYECKUX MMPOLIECCOB.

DIIEKTPOJIN3 PaCTBOPOB JIEKTPOIUTOB.

DJIEKTPOJIN3 PACIUIABOB AJIEKTPOIUTOB.

[IpakTHueckoe MpUMEHEHUE IEKTPOIHN3a: padMHUPOBAHUE, raIbBAaHOIUIACTHKA, TAIbBAHOCTETUSI.

Hctopus monydyeHrs 1 mpoUu3BOACTBA aTIOMUHHS.

DNEKTPOIIUTUYECKOE NOIYUeHUE U papUHUPOBAHUE MEH.

Kuznb u gesarenabHoCTh I, [[9BH.

Ponp MeTanoB B HCTOPUHU YENOBEYECKOW IUBUIM3ALMU. MIcTOpHs oTeuecTBEHHON YepHOU MeTautypruu. COBpeMEHHOE
METAJLUTYPru4eCcKOe IIPOU3BOICTBO.

HcTopus oTeuecTBEHHOM IBETHOM METAILUTYPIUU. POJIb METAJIIIOB U CIUIAaBOB B HAYYHO-TEXHUYECKOM IIPOTpeCCe.
Koppo3sus meTamioB 1 criocoObl 3alIUTH OT KOPPO3HH.

NuepTHbIC Uin 6J1aropoIHbIE Ta3bl.

Poxnaromume conm — rajgoreHsl.

Hctopust miBeaCKOW CIUYKH.

HcTopust BOSHUKHOBEHUS M PA3BUTHSI OPTAHUYECKON XUMHH.

Kuznb u gearensHocth A. M. bytiieposa.

Burtanusm u ero kpax.

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

CoBpeMEHHBIE MPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

DKOJIOTUYECKUE aCIEKThl HCTI0JIb30BAHUS YTIIEBOJOPOTHOTO CHIPBSI.

DKOHOMUYECKHE aCIEKThI MEKIYHAPOAHOTO COTPYAHUYECTBA MO UCTOJIb30BAHUIO YTIEBOJOPOIHOIO ChIPHSI.
Hcropust OTKpBITHS U pa3pabOTKX Ta30BbIX U HEPTIHBIX MeCTOpoXkaeHui B Poccuiickoii denepanmm.
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XuMHUS YTIIEBOIOPOTHOTO CHIPhS M MOS Oyaymias mpogeccusi.

VYT1eBoI0pOHOE TOIIMBO, €r0 BUIBI M Ha3HAUCHUE.

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 B3daUMOBBII'OAHOI'O MCKAYHAPOAHOI'O COTPYIHHUYCCTBA.
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