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1. MOACHUTEJIBHAS 3AIIUCKA

[Iporpamma obuieoOpazoBarenbHoil AucuuminHbl «O/1. 12 Xumus» pazpadorana Ha
OCHOBE:!

dbenepanbHOro rocy1apCTBEHHOT0 00pa30BaTEILHOIO CTAHIAPTA CPETHETO
obmero oopazosanus (nanee — ®I'OC COO);
beaepanbHOro rocy1apCTBEHHOr0 00Pa30BaTEILHOIO CTaHapTa CPETHETO
npodeccuoHanbHoro oopaszopanus (gainee — GI'OC CIIO) no cnenuaibHOCTH
19.02.11 Texnonozusn npodykmoe numanus u3 pacmumenbHozo Colpbi,

npuMepHOH padoueil mporpaMMbl 001IE00pa30BaTEIbHON TUCHUTLTUHBI
«O1.12 Xumust» 11t mpodhecCroHaIbHBIX 00pa30BaTEIbHBIX OpraHu3amuii (0a30BbIi
YPOBEHb ),
yueOHoro riana no cnenuanbioctu 19.02.11 Texnonocun npodykmoe numanus u3
pacmumenbHozo Colpbi,
paboueii mporpaMmbl BoctiuTanust o cuenuaibHoctu 19.02.11 Texnonozusn
NPOOYKMO8 NUMAHUA U3 PACHMUMENbHO20 CHIPbA;

[Iporpamma obmreo6pazoBarenbHor AUcHUIUIMHBL «OJ]. 12 Xumusi»
pa3paboraHa B cooTBeTcTBUU ¢ KoHuenuuen npenogaBanus 001eo0pa3zoBaTenbHbIX
JUCIUIUIMH C YY€TOM PO EeCcCCHOHATbHON HANPaBICHHOCTH IPOTPAMM CPETHETO
npo¢eCcCUOHATILHOT'O 00pa30BaHusl, peaTu3yeMbIX Ha 0a3e OCHOBHOI'O OOIIEro
o0pa3oBaHus, YTBEPKICHHOHN pacmopsikeHueM MUHUCTEPCTBA IPOCBEICHUS
Poccuiickoit @enepanuu ot 30.04.2021 Ne P-98, Ha ocCHOBaHUU MHChMaA
JlenapTaMeHTa rocy1apCTBEHHOM MONUTUKY B chepe cpeaHero npodhecCuoHaAIbHOTO
o0pa3oBaHus U MPOQPECCUOHATILHOTO 00ydeHus: MUHUCTEpCTBA MPOCBEIICHNUS
Poccuiickoint @enepanum ot 30.08.2021 Ne 05-1136 «O nHanpaBiieHUM METOIUK
MpenoaBaHus», Ha OCHOBAaHUU NUchbMa JlenmapTameHTa rocyJapcTBEHHOM MOJUTUKU
B chepe cperHero npopeccCuoHaIbHOro 00pa3oBaHus U NpohecCuOHATBHOTO
oOyuenust MunucrepcerBa npocsenieHus: Poccuiickoit @enepanuu ot 01.03.2023 Ne
05-592 «O HampaBJICHUH PEKOMEH 1AL ».

Conepxanue pabodeil mporpamMmbl 1Mo 00I1e00pa3oBaTEIbHON JAUCIUILIIUHE
«O/1.12 Xumusi» pazpaboTaHO HA OCHOBE:

CHHXpOHM3anu 00pazoBaTenbHbIX pe3yiabTaTtoB GI'OC COO (IMYHOCTHBIX,
npenmetHbix, MeranpeaMmetasix) 1 @I'OC CIIO (OK, TIK) ¢ yyerom mpodunbHOM
HaIPaBJIEHHOCTH CHEIUATbHOCTH;

UHTErpalliid M TMPEEeMCTBEHHOCTH COJEpKaHMusl 1o 001eo0pa3oBaTebHON
mucuumnae  «OJ1.12  Xumusi» u colepkaHus — Y4EOHBIX  JIUCIUIUIMH,

npodeccuoHanbHbx Moayier ®I'OC CIIO.
Bce npaktuyeckuie v nabopaTopHble 3aHATHS N0 XMMUM MPOBOASTCS C NPYMEHEHUEM
BUPTYasbHbIX nabopaTopuii.

Takoil TOAXOX B IOMHOM MEpPE COOTBETCTBYET 3aJayaM, OIPEAEIISIEMbIM
®I'OC, KOTOpBIM NpeanonaraeT MNPUOPUTET Pa3BUTHUS y YYallUuXcs IIMPOKOIO
KOMIUJIEKCa OOIIMX YYEOHBIX M MPEAMETHBIX YMEHHH, OBJIaJ€HHE CIOcO0aMU
NESTENbHOCTH, dbopMupyromuMu MTO3HABATEINBHYIO, MH(}OPMaLMOHHYIO,
KOMMYHHMKATHUBHYO KOMIIETEHIIUH.



Hcnons3oBanue 1udpoBbIX J1abOpaTOpHii CIIOCOOCTBYET 3HAYUTEIHLHOMY
MIOAHSATHIO HHTEpPEca K IPSAMETY M ITO3BOJISICT YUalIUMCs padoTaTh CaMOCTOSTEIIBHO,
IIpU 3TOM TIOJIy4asi HE TOJIbKO 3HAHHUS B OOJIACTH €CTECTBEHHBIX HayK, HO U OIBIT
pabOTBI ¢ MHTEPECHOM M COBPEMECHHOM TEXHHKOH, KOMILIOTCPHBIMH IIPOrpaMMaMHU,
OITBIT MH(POPMAITMOHHOTO TTOMCKA M TIPE3CHTAIINH PE3YJIHbTATOB UCCISAOBAHUS

1.1. Mecro o00meoOpa3oBaTeJbHOH JUMCHUILVIMHBI B  CTPYKTYpe
OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMBbI:

O6meo0pazoBarenpHas aucnumuinHa «OJ1.12 Xumus» sBisercs o0s3aTenbHON
4acThio 00111€00pa30BaATENBLHOIO IIMKIIa 00pa30BaTEIbHON IPOrPAMMBI CPEHETO
npodeccuonanbHoro oopaszopanus (naiee — OOII CITO) mo crienmanbrocTr 19.02.11
Texnonocusa npodyKkmoe numanus u3 pacmumeabHo20 Colpbs

Ha 0a3e OCHOBHOI'O O0IIEro 0Opa3oBaHus ¢ MOJTYUYEHUEM CPEIHETO 00IIero
oOpa3zoBaHUs.
Ha u3yuenue obmeoobpazoBarenbHoi quctuiuinibl «OJ1. 12 Xumusi» mo
cneuuanbHoctu 19.02.11 Texnonocus npoOykmoe numanus u3 pacmumenbHo20o
colpvi

orBoautcs 144 yaca B COOTBETCTBUU C YUEOHBIM ILJIAHOM.
B nporpamme TeopeTnyeckue CBeIEHUS TOMOIHAIOTCS J1a00paTOPHBIMU U
MPAKTUICCKUMH 3aHATUSMU B COOTBETCTBUH C YUCOHBIM IIAHOM 10 CIICIIUAIBHOCTH
19.02.11 Texnonozcusn npodykmoe numanus u3 pacmumenbHo20 Colpbs

[Iporpamma comepKUT TEMATUYECKHN IUIaH, OTPAKAIOIINKM KOJIMYECTBO YaCOB,
BBIJICNIIEMOE HA U3YUYEHHUE Pa3/IeNiOB U TEM B pamKax o01eo0pa3oBaTenbHON
aucumuIinHbl «O 112 Xumusy

KoHTponb kauecTBa 0cBOCHUS 001Ic00pazoBaTenbHON AUCIUATLIAHB «O/].12
XUMUS» MPOBOJAUTCS B IMIPOIECCE TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOMN
aTTECTalUU.

Texyuiuii KOHTPOJIb TPOBOJMTCS B Mpejienax yueOHOro BpeMEHH, OTBEACHHOTO
Ha IUCUUIUIAHY, KaK TPAJUIMOHHBIMHU, TAK U HHHOBAIIMOHHBIMHA METOAAMH, BKJIHOUAs
KOMITBIOTEPHOE TECTUPOBAHUE. PEe3yIbTaThl KOHTPOJIS YUUTHIBAIOTCS MPHU
MOIBEJICHUM UTOT'OB 110 00111€00pa30BaTEIbHON TUCIUILIHHE.

[TpomexxyTounas arrectanus npoBoautcs B popme nudGepeHnnpoBaHHOTO
3a4eTa MO UTOram U3y4YEHHUS JTUCUUTUINHBI.

1.2. Heau u 3aaa4m 001e00pa30BaATEIbHON TUCHMILIHHBI

Peanuzanus mnporpammbl  oOmieoOpa3zoBarenbHOM — gucuuminabl - «OJ1[.12
Xumusi» B ctpykrype OOII CIIO nHanpasieHa Ha JOCTUKEHUE LEIH T1O:

OCBOEHHUIO 00pazoBarenbHbIX pe3ynbTaToB @I'OC COO: nuunoctHbie (JIP),
Meranpeamerasie (MP), npenmernsie (I1P),

® JTMYHOCTHBIX:

— 9YBCTBO IopaoCTH U YBAKCHHA K MCTOPUU N JOCTHIKCHHUAM OTE€YECTBECHHOM
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XUMUYECKOM HayKH; XUMHUYECKH TPaMOTHOE IOBeJAEHUE B MpodhecCHOHAIbHON
ACSITENPHOCTY W B OBITY MpU OOpameHuH ¢ XUMHYECKUMHU BEIIECTBAMH,
MaTepHallaMH U MPOIECCaMU;

—FOTOBHOCTH K MPOAOHKEHUIO 00pa30BaHMs M MOBBIIICHHS KBaTU(pUKALIUN B
n30paHHOM TPO(dECCHOHATBHON AEATENBbHOCTH M OOBEKTUBHOE OCO3HAHUE pPOJIU
XUMHYECKUX KOMIIETEHITUH B ATOM;

— YMEHHE HCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM XWMHUYECKOM HAyKh |
XUMHUYECKUX TEXHOJOTUW JJiIi TOBBIIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpOodhecCUOHATBHOU IeATeIbHOCTH;

® METanpeAMETHbIX:

— UCTIOJIb30BAHUE PA3JIMYHBIX BHUAOB TIO3HABATENBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEIUIEKTYaJbHBIX oOlepanuil (MOCTAaHOBKW 3adaudd, (opMyIupOBaHUS
TUIOTE3, aHallM3a U CUHTE3a, CPAaBHEHUS, 000OIIEHUS, CUCTEMATHU3aIlNH, BBISBICHUS
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (hOPMYIUPOBAHHS BHIBOJIOB)
JUISL pEelIeHHs] TOCTABIIEHHOW 3aJjayd, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS
(HaOmro/leHusl, HAyYHOTO OKCIEPUMEHTA) JUIsi M3YyYEHUsS pPa3Ju4HbIX CTOPOH
XUMHYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJKUBaThCS B IpodeccruonaibHol chepe;

— WCTOJIb30BAHUE PA3JIUYHBIX HCTOYHUKOB JJIsi TIONYYEHHS XUMUYECKOH
uH(popMaIMi, YMEHHUE OLEHUTh €€ JOCTOBEPHOCTh I JOCTHIKEHHUS XOPOIIMX
pe3yapTaToB B npodeccuoHanbHoM chepe;

® [IPEIMETHBIX:

— chOpMUPOBAHHOCTh TMPEACTABICHUM O MECT€ XUMHUHM B COBPEMEHHOM
HAyYHOW KapTHHE MUpA; MOHUMAaHUE POJIM XUMHH B (HOPMUPOBAHUU KpPyro3opa u
(YHKIHMOHAIBHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEILICHUs MPAKTUYECKUX 3a/1a4;

— BIIQJICHHE OCHOBOIIONATAIONINMH XMUMHUYECKUMU TOHATHIMH, TEOPHUIMH,
3aKOHAMM W 3aKOHOMEPHOCTSMH;  YBEPEHHOE  II0JIb30BAaHUE  XHWMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMU METOJAMH HAyYHOI'O MO3HAHUS, MCIOJIb3YEMBIMHU B
XUMHUH: HaAONMIOJEHUEM, OMNHMCAHUEM, H3MEPEHHUEM, OSKCIEPUMEHTOM; YyMEHHE
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o0pabaThiBaTh, OOBSCHATH PE3YJIbTaThl MPOBEJACHHBIX OIBITOB U JENaTh BHIBOJIBI,
FOTOBHOCTh W CHOCOOHOCTh MPUMEHSATH METOAbl TIO3HAHHWS TMPU PEUICHUU
MPAKTUYECKUX 3a/aY;

— chOpMUPOBAHHOCTh  YMEHHUSI  J1aBaTb  KOJIMYECTBEHHBIC  OLICHKH U
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;

—BJaJCHUE TpaBWJIaMHU TEXHUKUM O€30MaCHOCTU TIPU  HMCIOJIb30BAHUU
XUMHYECKUX BEIIECTB;

— c(OpMUPOBAHHOCTh COOCTBEHHOW IMO3UIMU IO OTHOUICHUIO K XUMHUYECKOM

uH(pOopMauy, NOTy4aeMOM U3 pa3HbIX HICTOYHUKOB.

MOJITOTOBKE O0YYAIOIINXCS K OCBOCHHIO OOITNX U MPO(PECCHOHATLHBIX KOMIICTCHITHMA
(manee — OK, I1K) B coorBercTBUM ¢ PI'OC CIIO 1o cnenuansaoctu 19.02.11
Texnonozus npooyKmos RuUmaHnus u3z pacmumeibHoz0 ColpPbAi.

ConeprkaHue porpaMMbl HaMPaBJICHO HA IOCTIKEHHE CIICIYIONINX 3a1a4:
1)ChopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTCH  NPOTEKAaHUS  XUMHYECKUX
IPOLIECCOB U SIBJICHUW B OKPYXAIOLICH Cpefe, LEIOCTHOM HAyYHOM KapTHUHBI MHUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) Pa3Buth ymeHUS COCTAaBISATH (OPMYJIBl HEOPTaHWYECKUX M OPTaHHYECKUX
BEIIECTB,  yPaBHEHUS  XUMHUYECKUX  pEaKkIui, OOBSICHATH HMX  CMBICI,
HMHTEPIPETUPOBATh PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)CdhopmupoBath HaBBIKU MIPOBEACHUS MPOCTEHIITNX XUMHUYECKUX
AKCIIEPUMEHTATBHBIX ~ HMCCJICIOBAaHUNA C  COOJIIOJICHUEM TIpaBUJl  OE€30IacHOrO
oOpalleHusi ¢ BeIeCcTBaMH 1 1JA00paTOPHBIM 000PYI0OBaHUEM;

4) Pa3BuUTh yMEHHUS WCIOJIb30BaTh HWH(OpPMAIMIO XHMHYECKOrO XapakTepa Wu3
Pa3JIMYHBIX UICTOUHHUKOB;

5) CdopmupoBath yMeHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEU IEATENBHOCTU U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) CdopmMupoBaTh HMOHMMAHHE 3HAYMMOCTH JOCTHIKCHHH XHMHYECKOW HAyKH H
TEXHOJIOTUH JIJIsl pa3BUTHS COIMATIBLHON 1 MTPOU3BOJICTBEHHOM cdep.

B nporuecce ocBoenusi obmieoopazoBarenbHo aucuumminabl «OJ1.12 Xumusy»
y 00yyarolmuxcsi IeJIeHaNpaBIeHHO (OPMUPYIOTCS YHUBEpCAIbHBIE Yy4yeOHBIE
neiictBus (mamee — YVY]I), Bkimodas (opmMupoBaHHE KOMIIETCHIM B 00JacTh
yueOHO-HCCIE0BATENbCKON U MIPOEKTHOM NIEATEITbHOCTH, KOTOPhIE B CBOIO OYE€pEllb

00eCIeYnBalOT MPEEeMCTBEHHOCTh (opmupoBanus o6mux kommereHnuii DIOC
CIIO.



dopMHUpOBaHUE YV OPUEHTUPOBAHO Ha npodeccuoHagIbHOe
CaMOOIIPEICIICHNE 00YYaIONIUXCsl, pa3BUTHE 0Aa30BBIX YMPABICHYECKUX YMEHHUH IO
TUTAHUPOBAHUIO U MPOEKTUPOBAHUIO CBOETO MPO(PECCHOHATIBHOIO Oy TIyIIIEro.

1.3. OO0mas xapakTepucTUKA 00111€00pa30BaTEIbHON TUCITUININHBI

O6meobpa3oBaTeabHasI JTUCIUTIIIMHA «OH.12 XUMUSA» nMeeT
MEXKIUCIUIUIMHAPHYIO CBSI3b C  JUCIMIUIMHAMHU  00mIe00pa3oBaTeIbHOTO U
o0menpoecCHOHAaTBLHOTO IUKIOB , a TaKkKe MEKIUCIUIUIMHAPHBIMUA KypcaMu
(mamee - MJIK) MJK.01.04 npodeccnoHaabHOrO LHUKIA: MPOhECCHOHATBLHBIMU
Moayisamu (nanee — [IM), [IM 01

Oo6meoOpa3oBarenbHast JTUCITUITIAHA «O/.12 XuMUs» uMeeT
MEKIUCIUTUTMHAPHYIO CBSI3b € YUeOHOW aucIImImHOM —«OOmme KOMITeTCHITUH
npodeccruoHaiay o0menpopecCHOHATLHOTO ITUKJIA B YAaCTH Pa3BUTUS MAaTEeMaTHUECKOH,
a Takxke (popMupoBaHMA OOIIMX KOMIIETEHIM B cdepe paboThl ¢ HHDOpMaImeH,
CaMOOpPTaHHU3alMU U CAaMOYIIPABJICHUS, KOMMYHHUKAIIHH.

Coneprkanue 00111e00pa3oBaTeNIbHON JTUCIUILUIMHBI HAMPABICHO Ha JOCTH)KCHUE
00X U npodeccuoHaTbHBIX KoMrereHImi B coorBeTcTBuu ¢ @I'OC CIIO, Ha ocHOBe
(dbopMHUpOBaHUsST JTMIHOCTHBIX, METAMPEIMETHBIX M MIPEAMETHBIX PE3YIIBTATOB O0YICHUS,
pernamentupoBaHHbix PI'OC COO.

B npoduiibHyt0 COCTaBIISIONIYIO TIO 00111€00Pa30BaATEILHON TUCIIUILTUHE BXOIUT
poQ)eCCHOHATLHO OPHEHTHPOBAHHOE COJIEpKaHKE, HEOOXOoauMoe Jyist (pOpMUpOBaHUS Y
o0y4aronmxcst 00mux 1 NpodheCCUOHATLHBIX KOMITETEHITHH.

B mporpamme mno obmeobpazoBatenbHo gucuumiinde «O.12 Xumusy,
peam3yeMoll TIpH TOJIrOTOBKE OOy4aromuxcsi 1o mpodeccusM, TpoPUIBHO-
OpPHUEHTHUPOBAHHOE COACpKaHNE HAXOIUT OTpakeHue B Temax: Tema 7.1.



1.4. IInanupyemble pe3yJbTaThl 0CBOCHUS 001Ie00pa3oBaTe/IbHON JMCUMILVINHBI B cooTBeTcTBHH ¢ PI'OC CIIO
u Ha ocHoBe PI'OC COO

B pamkax mporpammsel 001eodpaszoBarenbHol qucuuiuinibl «O/J1.12 Xumus» 00ydaromuMucs 0CBauBarOTCsl THYHOCTHBIE
(JIP) u meranpeamerssie (MP) (o6mue) u npeamerssie (I1P) (nucuumniavHapHbie) pe3yabTaThl B COOTBETCTBUM ¢ TPEOOBAHUSIMU
®I'OC cpennero obmero obpazoBanus. Ocoboe 3HAUYCHHE IUCIUILIMHA UMEET TpH (POPMUPOBAHUM M Pa3BUTHUU OOIIUX U
po(ecCHOHATBbHBIX KOMIETEHIINH MO CIIEUUaaIbHOCTH.

Oo01mue KoMneTeHI U

Iliianupyemblie pe3yJbTaTbhl 00y4eHUs

(OK, IIK 6 coomeemcmeuu c
@IocC CIIO no
cneyuanvHocmu/npopeccuu)

Oﬁume1

2
JAucuuniimHapHbie

OK 01. BeiOupats criocoosl
pereHus 3a1a4d npodeccruonan
bHOU AESTECIILHOCTH
[MPYMEHUTEIbH O K pa3InYHbIM
KOHTEKCTaM

B ugactu TPYAOBOI'O BOCIIUTAHUA: - TOTOBHOCTH K

Tpyly,  OCO3HaHHME  IIEHHOCTH  MacTepCTBa,
TpynoyitoOue; -  TOTOBHOCTh K  aKTHBHOIM
NEeSTETPHOCTH  TEXHOJIOTUYECKOH ¥ COIMAIBHOM
HAMpaBJICHHOCTH, CIIOCOOHOCTh  MHHULIMUPOBATD,

[UIAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TaKyIO
EATENHHOCTD; MHTEpEC K pa3uyHbIM cdepam
npodeccronanbHOi  fesrensHOCTH,  OBNaseHUE
YHUBCPCAJIbHBIMU y‘ICGHbIMI/I I1I03HaBaTCJIbHBIMU]
neiicTBUAMU: a) 0a30BBIE JIOTHUECKHE IEHCTBHS: -
CaMOCTOSITEJIBHO (bopmynHupoBaTh u
aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE; YCTaHABJIMBATh CYLIECTBEHHBIN]
NpU3HAK  WJIM  OCHOBAaHUS ISl  CPaBHEHUS,
KJacCU(UKaUU U 0000LIEHUS; - ONPEAEIIATh LEy|
NesITeTbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU UX
JTOCTHIXKXCHUA

BJIAJICTh CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpast BKIIOYAET:
OCHOBOIIOJIATAOLINE NOHATUS (XMMUYECKUI 3JIEMEHT, aToM,
DIIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-dJIEKTPOHHBIE OpOHUTAIN
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb,
CTETIeHb OKUCIICHUS, XUMHUECKasl CBsI3b, MOJIb, MOJIIPHAsI Macca,
MOJISIPHBIM 00BEM, YIIIEPOAHBIHM CKeeT, QYHKINOHAIbHAS
rpyIia, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUH PsijI,
rOMOJIOTH, YIJIEBOOPO/IbI, KUCIOPOA- M a30TCOepKALIUE
COCZIMHEHUS], OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIII€BO/IbI,
KUPBI, OCJIKH), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COeTMHEHHS, KPUCTAIIMUECKas perieTka,
TUIIBI XUMUUECKUX PEAKINH (OKUCIUTEIbHOBOCCTAHOBUTEIBHBIE,
PK30-U PHIOTEPMHUYECKHUE, PEAKIINA HOHHOTO OOMEHa), pacTBop,
HJIEKTPOJIUTHI, HEIJEKTPOIUTHI, FTEKTPOIUTHYECKAS
IMCCOIMALINS, OKUCIIUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh
XMMHUYECKON peakuy, XMMUYEeCKOe PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOPHUST XUMHUECKOTO CTPOCHHUSI OPTaHUIECKUX BEIIECTB

- BBIABJISITb 3dKOHOMCPHOCTH W IPOTUBOPCYUUS B

A.M. bytiepoBa, Teopusl 37EKTPOIUTHYECKOHN TUCCOLMALINH,

! YKkaspIBalOTCS TMYHOCTHBIE H MetanpenmetHbie pe3ynbraTel 13 ®I'OC COO (B mocnenneit pexakuuu ot 12.08.2022) B oTritaroisHo# Gopme, popmupyemsie
0011e00pa30BaTENbHON JUCIUTUINHON
2 JlucuuruHapHbIe (IIPEIMETHbBIE) PE3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBUH C X TOMHBIM nepedrem Bo GTOC COO (B mocneanei pexakuuu ot 12.08.2022




PacCMaTpUBaACMBIX SABJICHUAX, - BHOCUTH
KOPPCKTUBbBI B JACATCIBHOCTD, OLICHUBAThH
COOTBCTCTBUC  PE3YJIbTATOB ILCJIAM, OLCHUBATH
PUCKHU HOCHCI[CTBI/II\/‘I ACATCIIbBHOCTU; - Pa3BUBATh

KPCAaTHUBHOC MBIINUJICHUC MPU PCHICHUN XU3HCHHBIX
npobisieM 0) 6a30BbIC HCCIENOBATEIbCKUE ACHCTBHS:
- BJIAJICTh HaBBIKAMU Y4EOHO-MCCIIEI0BATEIIBCKON 1]
MPOCKTHON JEATCILHOCTH, HABBIKAMU Pa3pEICHUS
np06neM; BBIABJIATh TNPUYMHHO-CIICACTBCHHBIC
CBA3M M AaKTyaJIM3HpOBaTh 3a/iayy, BbIIBUTAThH
TUIIOTE3y €€ PEIICHUs, HAXOAWTh apryMEHTHI IS
T0Ka3aTejIbCTBA CBOMX YTBEP)KACHUH, 3a/aBaTh
napaMeTpbl ¥ KPUTEPHH PEIICHUS; - aHATU3UPOBATh
[MOJIYYCHHBIC B XOJC PCHICHUA 3aJavu PEC3YJIbTAThI,
KPUTUYECKH  OLEHMBATh  HMX  JOCTOBEPHOCTH,
[IPOTrHO3UPOBATh M3MCHCHHC B HOBBIX YCJIOBUAX; -
YMETh TIEPCHOCUTHh 3HAHUS B II03HABATCIbHYIO H
NPaKTUYCCKYI0 O00JIaCTH YKU3HEICSITCIbHOCTH;
YMETh  HMHTETPUPOBATh  3HAHHA W3  Pa3HBIX|
MMPCAMCTHBIX O6HaCTeI>'I; - BBIJIBUI'aTb HOBBIC HJCH,
npe/yiaraTh OPUTHHAIBHBIC TTOAXOJbI H PEIICHUS;
CIOCOOHOCTh MX HCIIOJIb30BaHMS B MMO3HABATEIBHOM
U COIMAIILHON MPAKTUKE

nepuonnueckuil 3akoH [[.11. MenneneeBa, 3aKk0H COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKUI S3bIK XUMUH,
(haKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX, COCTABE, IMOJIyYCHUU H
0€30MacHOM HCIOIb30BAHUH BaKHEHIIINX HEOPTAaHUYECKUX U
OpPraHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKON ACATEITHHOCTH
YEJIOBEKA; - YMETh BBIABIIATH XapaKTEPHbIE IPU3HAKU U
B3aMMOCBS3b U3YYCHHBIX TTOHITHH, IPUMEHSThH
COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHU;
BBISIBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C IOHATUAMHU U
[IPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEJIMETOB; -
YMETb UCI0JIb30BaTh HAMMEHOBAHMSI XUMHUECKUX COSTUHEHUN
MEKIYHApOIHOTO COI03a TEOPETUUECKON Y IPUKIIATHON XUMHUH U
TPUBHAJIbHBIC HA3BAHUS BaXKHEHIINX BEILIECTB (3TUJICH, alleTUIICH,
rIMuepuH, Genos, GpopMabaerua, yKCycHas KHCI0Ta, TIIMIUH,
yrapHblil ra3, yrieKuciblil ra3, aMMHUak, ralieHasi U3BeCTb,
HeraiieHasi U3BeCTh, IUThEBAasl COIa U APYTUX), COCTABIIATH
(hOpMyITbI HEOPTAaHUYECKUX U OPTAHMYECKUX BEIIECTB, YPABHCHHS
XUMHUYECKHUX PeaKIHii, 00BACHATH UX CMBICI; IOJTBEPKIATh
XapaKTEepHbIE XUMUYECKHE CBOWMCTBA BEIIECTB

-COOTBETCTBYOIINMHU SKCIICPUMCHTAMM U 3alIMCAMU ypaBHeHI/Iﬁ

XUMHUYECKHUX PEaKIMii; - yMETh YCTaHABIMBATh IPUHAJIEKHOCTh
WN3Y4YCHHBIX HEOPIaHUUYECKHUX U OPTaHUYECKHX BEIIECTB K
OTIpe/IeNIEHHBIM KJIaccaM M Irpymnam COeINHEHUH,
XapaKTepU30BaTh UX COCTAB U BaKHEUILINE CBOMCTBA; ONPEAENIATh
BU/Ibl XUMHUECKHX CBSI3eM (KOBaJ€HTHAs, HOHHa,
MeTaJuInYecKast, BOJOPOJIHAs ), TUIIbI KPUCTAJUINYECKHUX PEIIETOK
BELIECTB; KIAaCCUPHUIMPOBATh XUMUUECKHE PEaKIUH; -
c(OpMHPOBATH MPEACTABICHUSA: O XUMUYECKOH COCTABISAIOIECH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU
SIBJICHUI IPUPOABI, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbI
JTMYHOCTH, €€ (QYyHKIIMOHATIBHON I'PaMOTHOCTH, HEOOXOAUMOM JIJIst
peleHMsl MPaKTUYECKUX 331a4 M HKOJIOTHYECKH 000CHOBAHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOJHOM CPEJIE; - YMETh
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MPOBOIUTH PACUETHI 10 XUMHUECKUM (POpPMYJIaM B YpaBHEHHSIM
XMMHUYECKHX peaklil ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEJIMYHMH,
XapaKTEPU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCIIOBHS) T'a30B, KOJMUECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS IS
[IPUHATUS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX,
CBA3aHHBIX C BEIIECTBAMH M UX NPUMEHEHUEM

OK 02. Ucnonbs3oBaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKa, aHAJIN3a U
WHTEpIIpeTaly HHHOpMaIIUU
1 THPOPMAIIMOHH bl€
TEXHOJIOTUU JIJISl BBIMIOJTHEHUS
3a/1a4 mpodeccruonan bHOM
NesITeIbHOCTH

B oOnacT 1EHHOCTH HAy4YHOIO TIO3HAHMS: -
c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd U OOIIECTBEHHOH MpPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MecTa B
MOJUKYJIIBTYPHOM MHpPE; - COBEPIICHCTBOBAHUE]
SI3bIKOBOM M UATATENbCKOW KYJIbTYPbl KaK CPEICTBA
B3aMMOJICHCTBHS MEX]Ty JIFOJbMHU U MTO3HAHUS MUDA;
- OCO3HaHHE IIEHHOCTHM HAy4HOH JeATENbHOCTH,

FOTOBHOCTb OCYIIECTBIISITh ~ MPOEKTHYID U
MCCIIEI0BATENBCKYIO JEATENBHOCTh MHINBUYAIBHO
u B rpymnne; OBlajeHHe  YHUBEPCAIbHBIMY|
y4eOHBIMM  TO3HABATEIbHBIMU  JICHCTBUSAMHU: B)

pabota c wuHpoOpMaImMeil: - BIaACTh HaBBIKAMH
NOoJy4eHus: MH(OpMAIMK U3 HCTOYHUKOB DPa3HBIX

TUTIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATH  ITOWCK,
aHaJInu3, cucremMaTmnu3anuro )41 HHTCPIPCTANIO
uHQOpMaAIMd  PA3IUYHBIX  BUAOB H  (opMm

MpeACTaBICHUs; - CO3[1aBaTh TEKCThl B Pa3IMYHBIX
dopmaTax ¢ ydeToM Ha3zHa4yeHHs WHGOPMALUU M|
[IEIEBOM  ayIWTOPHH, BHIOWpas  ONTHUMAILHYIO
dopMy mpencTaBiIeHHS W BHU3yalU3alMU; -
OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH|
uHbOpMalliK, €€ COOTBETCTBHE IPABOBBIM H
MOpaJIbHO-3TUYECKUM HOpPMaM; - MCIOJIb30BaTH

CPCACTBa I/IH(l)OpMaI_II/IOHHLIX 1 KOMMYHUKAIIUOHHBIX|

YMETb IUIAHUPOBATh W BBIIOJHATH XUMHYECKHM 3KCIEPUMEHT
(mpeBpalleHuss OpPraHMYeCKHUX BEIIECTB IPH  HarpeBaHUM,
[OJIyUeHUE OJTUJIEHA M H3YYEHHE €ro CBOMCTB, Kaue€CTBEHHBIE
peakiMM Ha  aJbJeTHAbl, KpaxMal, YKCYCHYI KHCIOTY;
neHaTypalus OelIKOB pU HarpeBaHUU, LIBETHBIE pEAKIIUU OEJIKOB;
[IPOBOJUTH PEaKI[MM HOHHOTO 0OMEHa, ONpeAesATh Cpely BOIHBIX
PacTBOpPOB, KaueCTBEHHBIE peakluu Ha cyiabdar-, kapOoHAT- U
XJIOPHU1-aHUOHBI, Ha KaTHOH aMMOHUS; pemarh
DKCTIIEpUMEHTAIbHBIE  3a7auyd 1o  TemMaMm  "Mertamnsl" U
"HemeTtannsl") B COOTBETCTBMM C IPaBUJIaMU  TEXHUKH
0€30MacHOCTH NpHU OOpAILEHUH C BEIIECTBAMHU U JIaOOPaTOPHBIM
00OpyZIOBaHUEM; TPEACTABIATh  Pe3yJIbTaTbl  XUMHYECKOTO|
DKCIIEpUMEHTa B (JOpME 3amKcH ypaBHEHUN COOTBETCTBYIOLIUX
peakiii ¥ (QOpPMyTUpOBaTH BBIBOJBl HAa OCHOBE 3THX
pE3yIbTATOB; - yMeThb  aHaJIM3UpPOBATh  XMMHUYECKYIO
MHPOPMALIMIO, TOJIYYaeMYI0 M3 pa3HBIX HCTOYHHUKOB (CPEICTB
MaccoBoil mH(poOpmaluu, ceTh MHTepHET M apyrue); - BIAIETH
OCHOBHBIMM METOJAMM HAay4YHOTO IIO3HAHUS BELIECTB W
XMUMUYECKUX SIBICHUH (HAOIIOAEHUE, U3MEpPEHHE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE); - YMETh IPOBOJUTH PACUETHI N0 XUMHYECKUM
dbopMynaM M YpaBHEHUSIM  XUMHYECKHX  peakuuil ¢
WCTIOJIb30BaHUEM  (PM3MUECKUX BEJIMYHMH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00BEMA
(HOpMaJIbHBIE ~ yCJIOBMSI)  Ta30B,  KOJMYECTBA  BEILECTBA;
MCIOJIb30BaTh CHUCTEMHbIE XMMUYECKHE 3HAHMUSA MAJIS NPUHATHUS
pelIeHN B KOHKPETHBIX XM3HEHHBIX CHUTYaIUsIX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM
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TEXHOJIOT U B peleHnun KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a7ad C|
coOIoIcCHNEM TpPeOOBaHWI IPrOHOMUKH, TEXHHKH|

0€30MacHOCTH, THUTHEHBl, pecypcocOepexeHus,
MPABOBBIX U THUYECKUX HOPM, HOpM|
UHPOPMALIMOHHOM  Oe30macHOCTH; -  BIAJETh

HaBbIKaMW paCIiO3HABaHHA U 3alIUTHI I/IH(l)OpMaI_II/II/I,
HH(I)OpMElI.IPIOHHOfI 0e30macHOCTH JIMYHOCTH,

OK 04. 3ddexTrBHO
B3aHMOJICIICTBO BaTh U
paboTaTh B KOJUIEKTHBE U
KOMAaHJIC

FOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U]
CaMOOIIPEEIICHHIO; -OBIIA[ICHUC HaBBIKAMH]
yueOHOMCCIIe10BaTEIbCKOH, MIPOEKTHOM 151
COITUAITBLHOMN eI TeILHOCTH; OsnajgeHue
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHY|
necTBUsIMU:  0) COBMECTHasi JI€ATENbHOCTh: -
[MOHMMAaTb WU  HCIOJb30BaThb  IPEUMYLIECTBA
KOMaHAHOW ¥  WHIAUBUAYaJIbHOH  paboThI;
[MPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JECUCTBUA IO
€€ JOCTIDKEGHHIO: COCTaB/IATh IUJIaH ACHCTBUM,
pacupeaessiTh POy C YY€TOM MHEHUM YYaCTHHKOB
o0CyXIaTh pe3yabTaThl COBMECTHOW paboThI;
KOOPJIMHUPOBATh W BBHITIOJHATH pabOTy B YCIOBHSX|
PEaNTbHOTO, BHUPTYaTbHOTO M KOMOMHHPOBAHHOTO
B3aMOCHCTBUS; OCYILECTBJISATh  MMO3UTHUBHOE]
CTpaTErnYeCcKoe MMOBEICHHUE B Pa3INYHbIX
CUTYaIUSIX, TIPOSBIISATH TBOPUECTBO M BOOOpaKEHNUE,
OBITh MHULIMATUBHBIM OBJIaICHHE YHUBEPCAIBHBIMHY]
PETYISTUBHBIMU JCHCTBUSAMU: T) TIPUHATHE ceOs U
NPYTUX JIOJEH: - IPUHUMATh MOTHUBBI U ApPTYMEHTH]
Npyrux  JOAeH NpU  aHAIM3€  pPEe3yJIbTaToB
NESITENLHOCTH; - MPU3HABATh CBOE MPABO U IPABO
Npyrux  JoAed  Ha  OmMMOKW; -  pa3BUBATH
CIIOCOOHOCTh TMOHUMATh MHUP C TIO3UIMH JIPYroro

XJIOPUA-aHUOHBI, Ha

PKCIICPUMCHTA B (bopMe 3almucu ypaBHCHI/Iﬁ COOTBCTCTBYHOIIUX|

- yMeTh IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUI HKCIIEPUMEHT
(mpeBpallleHUsT OPraHWYECKUX BEIIECTB P  HArpeBaHUU,
MMOJIy4YeHUE HTHIEHA M HM3YyUYEHHE €ro CBOMICTB, Kau€CTBEHHbIE
peaKkIM Ha aJbJETHUIBI, Kpaxmall, YKCYCHYIO KHUCJIOTY;
neHaTypals OelIKOB MPU HArPEBAaHUU, IIBETHBIE PEaKIIMU OEJIKOB;
[MPOBOJIUTH PEAKIIMH MOHHOTO OOMEHa, ONPEIeIISITh CPEAY BOAHBIX
PacTBOPOB, KaueCTBEHHBIC PEaKIMU Ha cynbdar-, KapOOHAT- U
KaTHOH aMMOHMS, pemiarth
DKCIEpUMEHTAIbHBIE  3aJauyu  no TeMaMm "Mertamnsl" U
"HemeTamnbl") B COOTBETCTBHMM C TpaBUJIAMU  TEXHHUKU
0€30MacHOCTH TIPU OOpPAIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opynOoBaHWEM; TPEACTABIATH  PE3YJNbTaThl  XUMHYECKOTO

peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IbTaTOB

4CJIOBCKA,
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OK 07. ConeiicTBOBaThH
COXPaHEHHUIO OKpYKaroIIei
Cpebl, pecypcocOepex eHHIO,
MPUMEHSITh 3HAHUS 00
M3MCHCHHUHU KJIMMAaTa,
[IPUHIIUATIBI OEPEKITUBOTO
MPON3BOACTBA, 3 (HEKTUBHO
NIEICTBOBATH B UPE3BbIYANHBIX
CUTYaIHsIX

B o0Omactu  3KOJIOTMYECKOTO  BOCIMTAHUS: -
c(OPMHUPOBAHHOCTb ~ HKOJIOTUYECKOH  KYJIbTYpHI,
[MOHUMAHUE BIUSHHUS COLUAIbHO-DKOHOMHUYECKUX
[IPOLIECCOB Ha COCTOSIHUE IPUPOJHON U COLIMAIIBHOM]
Cpelnbl, OCO3HaHHE  IJ00AJIbHOTO  XapakTepa|
DKOJIOTHUECKUX MpobjeM; - IUIAHUPOBaHHE H
OCYIIECTBIICHUE JIEUCTBUI B OKpYKAKOLIEH cpeie Ha
OCHOBE 3HAaHMs LEJIIEH YCTOWYUBOIO pa3BUTHUSA
YEJIOBEUECTBA; AKTUBHOE HEMPUITHE JEHUCTBUMN,
[IPUHOCSIIMX BpPEI OKPYXKAIOLIEH Cpele; - YMEHUE
[POTHO3UPOBATh HEOIArONPHUATHBIE 3KOJIOIMYECKHUE
[IOCIEACTBUS MpeAIPUHUMAEMBIX JEACTBHUIA,
IpEeIOTBpalaTh ~ MX; -  PAaCIIMPEHHE  OIIbITa)
NIEATEIIBHOCTU JKOJIOTMYECKOM HAIIPaBIECHHOCTH; -
OBJIaJICHUE HaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKOM,
[MPOEKTHOM U COLIMAJIbHOM JEATEIIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMHUYECCKOW COCTABJISFOIICH
€CTEeCTBEHHOHAYYHOW KAapTUHBI MHpA, POJM XUMUU B TO3HAHHH
SIBJICHUM TIPUPOABI, B (DOPMUPOBAHUHM MBIIUICHUS U KYJbTYPBI
TTUYHOCTH, €€ ()YHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAMMOMN IS
pelieHusl MPaKTUYECKUX 3a/ad U HKOJOTHYECKA OOOCHOBAHHOTO
OTHOUIEHUSI K CBOEMY 3[0pPOBbI0 U HPHUPOIAHOUN Cpene; - YMETH
coOJI01aTh TIpaBUjIa KOJIOTHYECKU 11€JIECO00PA3HOTO TOBEACHUS
B OBITY U TPYJOBOW IEATEILHOCTH B IIEJIIX COXPAHEHHUSI CBOETO
3I0POBbSI W OKPYXAIOWIEW MPUPOJHOM CpEnbl; y4YUTHIBATh
OMAacCHOCTh BO3JCHCTBUS HA KUBBbIE OPraHU3MBbI OIPEEICHHBIX
BELIECTB, IOHUMAasl CMBICJ MOKa3aTels MPeAesIbHOM JA0MyCTUMOM
KOHLICHTpALUU
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2. OFbEM OBIHIEOBPA3OBATEJBLHOM JUCIHUAILJIMHBI U BUJIbI

YUYEBHOM PABOTHI

Bupa yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHOI NPOrpaMMel 00111¢00pa3oBaTeIbHOMN
AUCHUTINHBI

144

BT. U.:

OcHoBHOe cojiep:KaHHe 132
TeopeTuieckoe oOyueHue 39
1a00paTOPHBIE/TIPAKTUYECKHUE 3aHATHS 93
IIpodeccuonanbHO OPpHEHTHPOBAHHOE CO/IeP:KaHUe (CoAep:KaHUe 30
MPUKJIATHOTO0 MOIYJIs1)

TeopeTuieckoe o0yueHue 6
nabopaTOpHbIE/TIPAKTUYECKHUE 3aHATHS 26

IMpomexyTounas arrecrauus (IuddepeHuupoBaHHblii 3a4ueT)




3. COJEP KAHUE U TEMATUYECKOE IIJIAHUPOBAHUE OBIIIEOBPA3OBATEJIBbHON JUCIUITLJIAHBI

O1.12 Xumust

HaumenoBanue
pa3iesioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn

AeSITeJIbHOCTH 00y4aroIuXcsl

O0BbeMm
B yacax

DopMupyeMbl
e
KOMIIeTEeHIIUH

Hanpasienust
BOCIIMTATEJIbHOMN
padoThbI

Pa3pea 1.

OcHoBBI CTPOCHUSA BEHIECTBA

Tema 1.1.
CTpoeHue aToMOB
XHMHYECKHX
3JIEMEHTOB U
npupoaa
XMMHUYECKOH CBSA3H

Coaep:xkanue y4eOHOro MatepuaJia

1.

CoBpeMeHHast MoJienb CTpoeHUs aroMa. CHMBOJIMYECKUN A3BIK
XUMHUH. XUMUYCCKUH 3JIEMEHT. DIIEKTPOHHAS KOH(UTYpAITHSI
aroma. Kitaccuukariys XuMHYECKHX JIEMEHTOB (s-, p-, d-
a7eMeHThI). BaneHTHbIe 251eKTpOoHbI. BalleHTHOCTE.
DIEKTpOHHAs IPUPOJA XUMHUUECKOU CBSI3H.
DIEeKTPOOTPULIATEILHOCTh. BUIBI XUMUYECKOM CBSI3U
(xoBaJIeHTHAs, HOHHAs, METAJUTMYECKasi, BOJIOPOIHAS) U
crocoObI ee 00pa30BaHUS

OK 01

Ilo3HaBaTenbHOE

HpaKTuqecmle 3aHATUSA

Pemenne 3a1annii Ha UCMOJIB30BAHNE XUMUYECKOW CUMBOJIUKH
Y Ha3BaHUM COEMHEHUIN N0 HOMEHKIIATYPE MEXKIYHAPOIHOTO
COI03a TEOPETUUECKOMN U MPUKIIATHON XUMHUH U TPUBUAIIbHBIX
HA3BaHWM JUTSI COCTABJICHUS XUMHUECKUX POPMYIT
JIBYXaTOMHBIX COeIMHEHUH (OKCHUIOB, CYIb(UI0B, THAPUIOB U
T.II.) U IPYTUX HEOPTAHUUECKUX COCTUHEHUHN OTIENbHBIX
kiaccoB. [IpakTrueckue 3ajaHusl HA YCTAHOBIIEHHUE CBSI3H
MCKAY CTPOCHHUEM ATOMOB XUMHUUYCCKUX 3JICMCHTOB U
MEPUOINYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX SJIEMEHTOB
1 ux COGI[I/IHGHI/If/'I B COOTBETCTBHHU C ITOJIOKCHHUEM
[Teproanueckoit CUCTEMBI.

Tlo3naBarennHOE

Tema 1.2.

HpaKTuquKue 3aAHATUSA

OK 01 OK 02
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn

AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

IHepuoanyeckuii
3aKO0H M TA0JIHIA
JA.A. MenneneeBa

[lepnonnueckas cucteMa XMMUYECKUX 3J1eMeHTOB J1. 1.
Menneneea. PU3NYECKUAN CMBICIT

[lepuonnueckoro 3akona /[.1. MenneneeBa. 3akOHOMEPHOCTH
W3MEHEHHUS CBONCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX HMH
MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKCHUEM
XUMUYECKOro 31emeHTa B [leproanueckoit cucreme.
MupoBo33peHUecKoe 1 HayqHoe 3HaueHue [lepuoguyeckoro

3akoHa JI.11. Menneneesa. [Ipornossr JI.M1. Menzneneesa.
OTKpBITHE HOBBIX XMMHYECKHX 3JIEMEHTOB. Pemenue
[IPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha

HEMCTAIIIMYCCKHUEC CBOfICTBa, QJICKTPOOTPULATCIIbBHOCTD

CTPOCHUEM U TOJO0KEHUEM B MIEPUOIUIECKON crCTEME
xuMuyeckux djemenToB .M. MenaeneeBay

XapaKTCpU3aluio XUMHYCCKUX 3JIEMCHTOB «MeTanaeckue /

XUMHYECKUX SJICMEHTOB B COOTBETCTBHU C UX BJICKTPOHHBIM

Pazgea 2.

XuMHYeCKHe PC€aAKIUHU

Tlo3uaBarennHOE

Tema 2.1. Tunel
XHMHYECKHX
peakuuii

Coaep:kanue y4eOHOro Mmatepuajia

OK 01

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIUIN C yUaCTHEM
HeopraHuueckux BemecTB. CocTaBlieHNE YpaBHEHUM peakuuit
COEJIMHEHUS, pa3JI0KEeHNUs, 3aMEILeHNs, OOMEHa, B T.4. peaKLui
TOPEHUsI, OKMCIICHUA-BOCCTAHOBIICHUS. Y PABHEHUSI OKUCIICHHUS-
BOCCTaHOBJICHUS. CTeneHb OKUCICHHs. OKHCIUTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U ypaBHUBAHUE OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi METOZ0M 3JIEKTPOHHOr0 OajaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE,

IMPOU3BOJICTBCHHLIX IIPONCCCAX U JKUZHCACATCIBbHOCTH OPIraHU3MOB

Tlo3naBaTtennHOE

IMpakTHyeckne 3aHATHS
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

KoymuectBenasle oTHOIIEHNS B XUMHUHA. OCHOBHBIE KOJINYECTBEHHBIE
3aKOHBI B XUMHUU U PACUYETHI 0 YPABHEHUSM XUMHUYECKUX PEAKIIUH.
Mois Kak eTuHHUIA KOJIMYeCTBa BemecTBa. MolisipHas Macca.
3aKOHBI COXpaHEHHUsI MACChl U DHEPTUU. 3aKOH ABOraapo. MosspHBbIii
00beM razoB. OTHOCUTEIBHAS TFIOTHOCTH Ta30B. PacueTs! mo
YpaBHEHUSM XUMHUYECKHUX PEaKIHi C UCTIONB30BAHUEM MACCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA

Tlo3uaBarennHOE

Tema 2.2.
DJIeKTPOTUTHYECK
asi JUCCONHUALIMS U
HMOHHBIH 00MeH

Coaep:xxanue y4eOHOro MmaTepuaJia

Teopust 3NEeKTPOIUTUYECKON Juccoranuu. MIoHbl. D1eKTpOInTHI,
HERJIEKTPONuThL. Peakuinu nonnoro oomeHa. CocraBieHHe peakiuit
HOHHOTO 0OMeHa IMyTEM COCTABJICHUSA UX IMOJIHBIX U COKPAIICHHBIX
MOHHBIX ypaBHeHUI. KuCI0THO-OCHOBHBIE peakluy. 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEAKIUHI

OK 01 OK 04

Tlo3uaBarennHOE

JlabopaTopHble 3aHATHSA

JlaboparopHas padoTa “THUIBI XUMHUECKHUX PEaKIIHii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U
00pa3yIOIIMXCsl BEIECTB) U MPU3HAKOB XMMUYECKHX PEaKLuil.
[TpoBeneHue peakiuii HOHHOrO OOMEHa, ONPENEICHUE CPEIbI
BOJIHBIX PAaCTBOPOB. 3a/laHUsl HA COCTaBJICHUE HOHHBIX PEaKLUi

ITo3HnaBaTenbHOE

KonTpoabnas padora

CTpOGHI/Ie BCIICCTBA U XUMUUYCCKHUE PCAKIIUU

Tlo3uaBarennHOE

Pazgea 3.

CTpOEHI/Ie M CBOHCTBA HEOPraHUnvYe€CKHUX BCIICCTB

Tema 3.1.
Knaccupuranus,

Conep:xxanue y4eOHOro MaTepuaJia

OK 01 OK 02

Tlo3uaBarennHOE
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

HOMEHKJIATYpa U
CTpOeHHne
HEOPraHu4eCcKuX
BellecTB

[Ipenmet Heoprannyeckoit xumun. Kiaccudukanys HeopraHUUeCKUx
BeniecTB. [IpocTeie u cinoxHble BenecTBa. OCHOBHBIE KIIaCcChI
CJIOXHBIX BEIIECTB (OKCHIbI, TUAPOKCUABI, KUCIOTBI, COJH).
B3aumocBsI3p HEOPraHMUECKUX BEIIECTB. ArperaTHble COCTOSHUS
BenlecTBa. Kpucrannuueckue u amopdHbie BemectBa. THIIbI
KPUCTAJNTMYECKUX PEIIETOK (aTOMHAs, MOJIEKYIIsIpHasi, HOHHA,
MeTajuIndecKas). 3aBUCUMOCTb (PU3MYECKUX CBOMCTB BEILECTBA OT
TUIIA KPUCTAJUIMYECKON pEelIeTKH. 3aBUCUMOCTh XUMUUYECKON
AKTUBHOCTH BEILECTB OT BUJA XUMUYECKOU CBA3HU U TUIIA
KpHUCTaNT4ecKoil pemeTku. [IpuarHbl MHOrooOpasus BEIecTB

HpaKanecmle 3aHATUSA

HomeHknarypa HeopraHMYeCKUX BEIIEeCTB: Ha3BaHUE BEILECTBA
UCXOJIS U3 UX XUMUYECKOH (pOpMYITBI MIIM COCTaBICHUE XUMHUYECKON
(bopMyIbl UCXO U3 Ha3BAHUS BEIIECTBA 10 MEXIYHAPOIHOM
(MIOITAK) nin TpuBHanpHOM HOMEHKIAType. Pernienne
NPAaKTUYECKUX 3a/1aHui 110 KJIacCU(pUKALMU, HOMEHKIATYpe U
XUMHYECKUM (POpMyiaM HEOPraHWYECKHX BEIIECTB PA3INIHBIX
KJIaCCOB (yrapHblii ra3, yriIeKMCbli ra3, aMMHUakK, TalieHas U3BeCTb,
HeralleHas U3BeCTh, IUThEBAsI CO/IA U APYTUX): HA3bIBATh U
COCTaBIIATh (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEIEIIATh
IPHUHAJJIEKHOCTD K Ki1accy. ICTOUHMKH XMMUYECKON HHPOpMaLuu
(cpenctB MaccoBoit nHpopmanum, cetb HTepHeT u npyrue). [lonck
uH(bOpMaLMU 10 HA3BaHUSIM, UIEHTU(PHUKATOPaM, CTPYKTYPHBIM

bopmynam

Tlo3naBarennHOE

Tema 3.2.

Coaep:xxanue y4eOHOro MaTepuaJia

OK 01 OK 02
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

DOU3NKOXHUMHYECK
He CBOMCTBA
HEOPraHu4ecKux
BellleCTB

1.Metannel. O6mue ¢puznyeckrue 1 XMuMHUYECKHE CBOMCTBA METAIIJIOB.
CniocoObI momydeHus. 3HaueHUEe METAJUIOB M HEMETAJUIOB B IPUPOJIE
1 KU3HEICATESIILHOCTH YeJIoBeKa 1 oprann3mMoB. Kopposus
METAJIJIOB: BHJIBI KOPPO3HH, CIOCOOBI 3aIIIUTH METAJIOB OT KOPPO3UHU
2.Hemetamnel. O0mue pusnveckue 1 XUMUIECKUe CBOWCTBA
HeMeTaluloB. TunuuHelie cBolicTBa HemeTauioB IV— VII rpymm.
Knaccudukanus 1 HOMEHKJIaTypa COeTMHEHU HEMETAJIJIOB.
KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE

3. X¥MHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX
BEILECTB (OKCUJIOB, TUIPOKCUOB, KUCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB IIPOCTHIX BEILIECTB,
BOJOPOJHBIX COCIMHEHUM, BHICIIMX OKCHUJIOB U THAPOKCUJIOB

Tlo3uaBarennHOE

HpaKaneCRne 3aHATUSA

CocraBieHue ypaBHEHUIN XUMUYECKUX PEAKLIUN C y4aCTHEM ITPOCTHIX
Y CJIO’KHBIX HEOPraHMYECKUX BEIIECTB: METAJNIOB M HEMETAJIIIOB;
OKCHJIOB METAJIJIOB, HEMETAJUIOB 1 aM()OTEPHBIX DIIEMEHTOB;
HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUM 1 aM(OTEpHBIX T'MIPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. PemeHne
[IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA,
COCTaB, [10JIy4YeHHE U 0€30I1aCHOE UCII0Ib30BAHUE BAKHEUIIINX
HEOPraHMYECKUX BELIECTB B ObITY U MPAKTUUYECKOH 1A TEIIbHOCTH
YeJI0BEKa

Tlo3uaBarennHOE

Tema 3.3.
HNnenTnduranus
HEOPraHu4ecKux
BelIECTB

JlabopaTtopHble 3aHATHS

JlaboparopHnas padota «nentudukanys HeOpraHu4ecKux
BEILIECTBY. Perienne 3kcrepuMeHTaIbHbIX 3a/1a4 0 XUMUYECKUM
CBOIICTBaM METAJUIOB U HEMETAJUIOB, IO PACTIO3HABAHUIO U
MOJIyYEHUIO COEIMHEHUI METAJIIOB U HEMETAJLIOB.
Wnentudukaiyisi HEOPraHM4eCKUX BEUIECTB C UCIIOJIb30BAHUEM UX

OK 01 OK 02
OK 04

Ilo3naBaTenprHOE
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

($U3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaUE€CTBEHHBIX
peakiuii. KauecTBeHHbIE peakuu Ha cyiabdat-, KapooHaT- U
XJIOPUJIAHUOHBI, HA KATHOH aMMOHUS

KonTpoabnas padora

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Ilo3naBarennHOE

Pazgea 4.

CTpoeHue 1 CBOWCTBA OPraHUYeCKHUX BElECTB

Tema 4.1.
Knaccupukauus,
CTPOEeHHUE U
HOMEHKJIATypa
OpPraHu4YecKux
BellleCTB

Conep:kanue y4eOHOro MaTepuaJia

[losiBnieHue U pa3BUTHE OPraHUYECKOM XUMHUHU KakK Hayku. [Ipenmer
OpPraHU4YeCcKo XUMUHU. MecTO 1 3HaUeHHE OPraHNYeCKO XUMHUH B
CHUCTEME €CTECTBEHHBIX HAYK. XMMUYECKOE CTPOEHUE KaK MOPSAIOK
COEJMHEHUS] aTOMOB B MOJIEKYJI€ COIJIACHO UX BaJE€HTHOCTH.
OCHOBHBIE OJIOKEHUS TEOPUH XUMUUECKOT'O CTPOSHUS
opranudeckux coenquHeHuid A.M. bytneposa. YriaepoaHslii ckener
OpraHUYECKOU MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT

XUMHYECCKOI'0 CTPOCHHUA MOJICKYJI. I/ISOMepI/IH U U30MCPHBI. Ilonsarue o

¢dbynkumonanpHo# rpynmne. Panukan. [IpuHuuns! Kiaccupukamum
OpraHUYECKUX COeUHEHUN. MexXyHapoiHass HOMEHKIATypa U
IPUHLINIIBI HOMEHKJIATYpbl OpraHuYecKux coeguHeHuil. [lousarue o0
a30TCO/IEPIKAIINX COEIMHEHUAX, OMOJIOrMYE€CKH aKTUBHBIX
BellecTBax (yrieBojaax, xKupax, oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUAX (MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO)

OK 01

Ilo3naBarennHOE

IIpakTHYecKkHne 3aHATHSA
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

HomeHnkiatypa opraHiueckux COeUHEHHUH OT/IETbHBIX KIaCCOB
(HachILIEHHbIE, HEHACKIIIICHHbIE U apOMaTHYECKUE YTIIEBOJOPOIHI,
CIUPTHI, (PEHOIBI, aNbAETU b, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JIp.)
CocTtapieHHe NOJIHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (hopMyit
OpraHUYECKHX BEIIECTB OT/EIbHBIX KJIACCOB, UCIIONIb3YS UX
Ha3BaHMs 110 CUCTEMAaTU4YECKON U TPUBHAIBHON HOMEHKIIAType
(aTHIIeH, anleTUIICH, TIUIEpHH, PeHom, popMaIbIerul, yKCycHas
KUCJIOTa, TIUIMH). PacyeTsl mpocTeiiiei (opMyssl OpraHuuecKoi
MOJIEKYJIbI, UCXO/JIS U3 3JIEMEHTHOTO cocTana (B %)

Tlo3uaBarennHOE

Tema 4.2.
CBolicTBa

Conep:xxanue y4eOHOro MmaTepuaJia

OK 01 OK 02
OK 04
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

OpPraHMYecKux
coeIuHEeHMI

PU3HKO-XMMHAYECKHE CBOMCTBA OPraHUYECKUX COECTMHEHUN
OTJIEJIBHBIX KJIACCOB (0COOEHHOCTH KIacCU(UKAIIUH U
HOMEHKJIaTypbl BHYTPH KJIacCa; TOMOJIOTUYECKUI psil M 001as
bopmyna; nzomepusi; pU3NUECKUE CBONCTBA; XMMUYECKHE CBOWCTBA;
CIoCcOoOBI OJTyYEHHSI): IPEAEIbHBIE YTIEBOIOPOAbI (aJIKaHbI U
IIUKJIOAJIKaHbl). ['opeHre MeTana Kak OJJUH U3 OCHOBHBIX HCTOYHHUKOB
TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBONCTBA PUPOIHBIX
YIJIEBOIOPOAOB, HAX0XKIEHNE B IPUPOJIE U IPUMEHEHHE aJIKAHOB; —
HenpeebHbIC (AIKEHbI, aJIKHHbI U aJIKaJUEHbI) 1 ApOMaTUYECKUE
yIIeBOAOpOAbl. ['opeHune aneTuineHa Kak ICTOYHHUK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU U1 CBAPKU M PE3KH METAIUIOB
KHCJIOPOICOICPIKAIINE COeAMHEHUS (CIIUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, AJIbJETUbI U KETOHBI, )KUPBHI,
yraeBobl). [IpakTuueckoe npruMeHeHne 3TUIIEHTIINKOIIA, TIIMLIEPHUHA,
¢denona. Ilpumenenue Gpopmanbaeruaa, aleraibleruia, yKCycCHo!
KHUCIOThI. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Motolue
CBOMCTBA MbLIa

A30TCOJIEpIKAIINe COSTUHEHUS (AMHHBI I aMUHOKHUCIIOTBI, OCIIKH).
BricokoMounekynsapHble COeAMHEHUs (CHHTETHUECKUE U
OMOJIOrMYeCKU-aKTUBHBIE). MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanys 3TUIEHA KaK OCHOBHOE HAIIPABIICHUE €70
MCIIOJIb30BaHus. ['eHeTnueckast cBsi3b MEX]y KjlaccaMu
OpPraHUYECKHUX COCIUHEHUN

Tlo3uaBarennHOE

IIpakTHyeckne 3aHATHS

CBoiicTBa OpraHU4eCKUX COCTMHEHUM OTACIIbHBIX KIacCOB
(TpuBHANbHAS U MEXAYHAPOAHASI HOMEHKIATYpa, XMMUYECKHE
CBOWCTBA, CIIOCOOBI MOIYYSHHS): TIPeieNIbHbIC (aJIKaHBI 1
IIUKJIOATKAHBI ), HEeTIpeIeIbHbIC (aJTKESHBI, AJIKUHBI U aJIKaIUCHBI) U
apoMaTUYECKHE yIrJIeBOIOPOIbl, CHUPTHI M (PEHOIIBI, KApOOHOBBIE
KHUCJIOTHI U 3(UPBI, AJIbJETH]IbI U KETOHBI, aMUHBI 1 AMHUHOKUCIIOTHI,

Ilo3naBarennHOE
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

BBICOKOMOJIEKYJIIPHBIE COEIMHEHMSI. 3aJaHHUs Ha COCTABIICHUE
YPaBHEHUN XMMHUYECKUX PEAKIUHN C y4aCTUEM OPraHUYECKUX
BEILIECTB HA OCHOBAaHUM UX COCTaBA U CTPOCHMS

CocrapieHue cXeM peakiuil (B TOM YHuCIIe 10 MPeAI0KEHHBIM
LENOoYKaM MPEBPALLEHUI ), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA
OpPraHWYECKHUX COeIMHEHUN OTIEeNbHBIX KJIACCOB, CIIOCOOBI MX
IIOJIy4EHUS U Ha3BaHUE OPTAaHUYECKUX COCIMHEHUN 110 TPUBUAILHOU
WM MEXKIYHAPOIHON CUCTEMAaTUYECKOM HOMEHKIaType. Penienue
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA CBOMCTBA
OpraHUYEeCKUX COCAVHEHUH OTIEIbHBIX KIIACCOB

JlabopaTtopnasi pabora

JlaGopatopHas pabota “IIpeBpaleHust OpraHMYECKUX BEIIECTB MPU
HarpeBanun". [lomyuenue 3TuaeHa U U3y4EHHUE €TI0 CBOMCTB.
MogenupoBaHue MOJIEKY/I U XUMUYECKUX MPEBPALLCHUH Ha IpUMeEpe
9TaHa, STWIEHA, ALCTUIICHA U JIp.

ITo3HnaBaTenbHOE

Tema 4.3.
Nnentundukanus
OpPraHuYecKux
BelecTB, HX
3HAYEHHE U
NpUMeHeHue B
OBLITOBOH M
NMPOU3BOJACTBEHHO
M JeSITeJJLHOCTH
geJI0BeKa

Coaep:xxaHue y4eOHOro MaTepuaJia

buoopranmueckue coenuHenus. [IpuMeHeHne 1 OHMOIOTHYECKast POIb
yraeBo1oB. OKUCIIEHHE YTIIEBOOB — UCTOYHHUK YHEPTHH KUBBIX
oprann3MoB. O0JIacTH MPUMEHEHHST aMUHOKHUCIIOT. [IpeBpamnienus
OeJIKOB MUIIK B OpraHu3Me. buonornueckue GyHKIHH OSITKOB.
buonornueckue GpyHKImu xupoB. Postk opranndeckoit XuMuu B
pelieHny npobieM muIIeBoit 6e3omnacHocty Poik opranmyeckoi
XMMHU B PEIICHUH MPOOJIEM SHEPTETHUECKON O€30MTaCHOCTH, B
Pa3BUTHH MEIUIIMHBI, CO3IaHUY HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTUH (AIbTEPHATHBHBIC NCTOYHUKH YHEPTHN).
OnacHOCTh BO3JICHCTBUS HA KUBBIC OPTaHU3MbI OPTaHUIECKUX
BEIICCTB OT/ICIBHBIX KJIACCOB (YIJIEBOJAOPOIBI, CITUPTHI, (PSHOIBI,
XJIOPOPTaHUIECKUE TIPOU3BOIHBIE, aTTbACTUIBI U JIP.), CMBICIT
MIOKa3aTess MPENEIbHO JOMYCTUMON KOHIICHTPAITUH

OK 01 OK 02
OK 04

Tlo3naBaTtennHOE
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

JlabopaTopHble 3aHATHUSA

JlabopaTtopHast pabota: “Unentudukamnus OpraHuIecKux
COEIMHEHUH OT/AEIbHBIX K1accoB” MaeHTuuKanus opraHnueckux
COEJIMHEHUH OTIENbHBIX KJIacCOB (Ha MPUMEPE ajlbAETHAOB,
Kpaxmasa, yKCyCHOM KUCIOThI, O€JIKOB U T.II.) C UCIIOJIb30BAaHUEM UX
(U3UKO-XUMHUYECKHUX CBOMCTB M XapaKTEPHBIX KaYECTBEHHBIX
peaximii. Jlenatypanus Oenka rnpu HarpeBaHuu. L{BeTHbIe peakuuu
0eskoB. BOZHMKHOBEHNE aHAJTMTUYECKOIO CUTHAJIA C TOUKU 3pEHUs
XMMHUYECKHX IPOLECCOB TP MPOTEKaHUH KaueCTBEHHOM peakLuy,
NO3BOJISIIOIIEH MIEHTU()ULIUPOBATH IIPEI0KEHHBIE OPraHUUECKUe
BELIECTBA

Tlo3uaBarennHOE

KonTpoabnas padora

CTpyKTypa U CBOICTBA OPraHUYECKUX BEILECTB

Tlo3uaBarennHOE

Pasnea 5.

Kunernueckue n TEPMOAHHAMUICCKHUEC 3AKOHOMEPHOCTH
NMPOTCKAHUA XUMHUYICCKUX peakunifl

Tema 5.1
CkopocTh
XMMHUYECKHX
peaxkuuii.
XumMuyeckoe
paBHOBecHe

Coaep:xxanue y4eOHOro MaTepuaJia

CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3JIMYHbIX (PAKTOPOB:
MIPUPOJIBI pEArHPYIOIINX BEIIECTB, KOHIICHTPAIIUN pearupyromnux
BELIECTB, TEMIIEPATYPHI U IJIOLIAAN PEAKIIMOHHON TOBEPXHOCTH.
TemnoBsie 3 PEKTH XUMHUYESCKUX PEaKIHil. DK30- U
AHAOTEPMUYECKHE, peakinu. OOpaTUMOCTh peakiuii. XuMUUECKoe
paBHOBECHE U €ro CMEIICHUE O] IeWCTBUEM Pa3INUHbIX (PaKTOPOB
(KOHIIEHTpAalMsl peareHTOB WU MPOAYKTOB pEeaKIUH, JaBICHUE,
TeMIlepaTypa) AJis CO3/1aHMs ONITUMAJIBHBIX YCIOBHM MPOTEKAHMS
xumudeckux npoueccos. [Ipunmun Jle [laTense

OK 01 OK 02

Tlo3uaBarennHOE

HpaKanecmle 3aHATUSA
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJJaHNI HA aHAJIN3
(bakTOpOB, BIUAIOUINX HA N3MEHEHHE CKOPOCTH XUMHUECKOM
peaxiyy, B T.4. C MO3ULUI SKOJIOTHYECKH LIEJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYOBOM JESTEILHOCTH B LENISAX COXPAHEHUS
CBOETO 3/10POBBS ¥ OKPYXkKAIOILIEH MPUPOJHOHN cpenbl. Penenue
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA IPUMEHEHUE IIPUHIUIIA
Jle-IllaTenpe niist HaXO0XKIEHUS HAIPABICHNS CMEILEHUSI PABHOBECHUS
XUMHUYECKON peakluy U aHau3 (aKTOPOB, BIUAIOUINX HA CMEIIEHUE
XHMMHUYECKOI0 PABHOBECHS

Tlo3uaBarennHOE

Pa3znea 6.

PacTBOpbI

OK 01 OK 02
OK 07

Tema 6.1. IloasgTHE
0 pacTBOpax

Conep:kanue yueOHOro MaTepuaJia

PactBopeHue kak pu3nko-xumMudeckuii nporecc. Pactsopsl.
CriocoObl MPUrOTOBIIEHUS] pACTBOPOB. PacTBOPUMOCTD.
MaccoBas 1011 pacTBOPEHHOI0 BeliecTBa. CMBICH MMOKa3aTels
MIPEJENIBHO JJOMYCTUMOM KOHIEHTPALMK U €T0 UCII0JIb30BaHUE
B OIIEHKE YKOJIOTHYECKOM Oe3omacHocTu. [IpaBmma
HKOJIOTHYECKH 11eJ1IeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH JIE€ATEILHOCTHU B LEJIIX COXPAHEHHUSI CBOETO 37]0POBbsI
U OKpY>KaOIlleH IPUPOIHOM Cpeibl; OIIACHOCTH BO3IEUCTBUS HA
YKUBbIE OpraHU3Mbl ONPE/ICICHHBIX BeulecTB. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha
pacTBOPBI, UCTIOIb3yeMbl€ B OBITOBOM M IPOU3BOACTBEHHON
NESATEIBHOCTH YEJI0BEKa

Tlo3naBarennHOE

IIpodeccrnonaibHO-OpUEHTHPOBAHHOE CO/lepKaHKe (Codep:KaHue
MPHUKJIAJHOT0 MOIYJIs1)

Paznen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM JAeATEJBLHOCTH YeJI0BEeKa

OK 01 OK 02
OK 04 OK 07

Tlo3uaBarennHOE
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Hanpasienust

Oo0bem DopmMupyemMbl .
HanmenoBanue Coaep:xxanue y4eOHOro marepuajia u (OpMbl OpPraHu3anuu B uaCax e BOCITHTATEIbHOM
pa3/iesioB U TeM JAesITeJIbHOCTH 00y4aro M XCs R — padoThI
Tema 7.1 Xumus B | Conepxxanue y4eOHOro MaTrepuasa 2
ObITY H Hogelimme 10cTHXXKEeHNUs XUMHYECKOW HAYKA U XUMUYECKON [lo3HaBaTenbHOE
NPOU3BOACTBEHHO | TEXHOJOTHH. Posb XuMuK B 00ecTieueHUN 3KOJIOTUIECKOM,
H 1eATeJLHOCTH SHEPTETUYECKON U THUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUIIHBIL.
yeJioBeKa [IpaBuna noucka U aHaIM3a XUMUYECKON HH(OPMALIUU U3
Pa3IUYHBIX HCTOYHUKOB (Hay4yHasi U yueOHO-Hay4yHas JIUTeparypa,
CpeaCcTBa MaccoBOM MH(poOpManuu, cetb IHTepHET)
IlpakTH4eckne 3aHATHS 2
Ilouck m aHaNM3 KEMCOB O MPUMEHEHNN XUMUYECKHUX BELIECTB U [lo3HaBatenbHOE
TEXHOJIOTHH ¢ yueToM Oyayiiel mpohecCHOHaTbHOM JesATENbHOCTH
10 TEMaM: BaKHEUIINE CTPOUTEIbHBIE MATEPUAJIBI,
KOHCTPYKIIMOHHBIE MAaTepUalbl, KPACKH, CTEKJIO, KEpaMHUKa,
MaTtepuaibl JUIs SJIEKTPOHUKH, HAHOMAaTEpHaJIbl, TEKCTUIIbHBIE
BOJIOKHA, ICTOYHUKH SHEPIUH, OPTaHUUYECKUE U MUHEPAJIbHbBIE
ynoOpeHus, JIeKapCTBEHHbIE BELIECTBa, ObITOBAas XUMHUS. 3aIUTa:
[IpencraBieHune pe3yabTaTOB PEIICHUS KECOB B (hOpME MUHU-
JIOKJIaJa C Mpe3eHTaluein
Pasnen 8. HccnenoBanue n XUMHYECKUH aHAIN3 00BEKTOB OHOChEpHI
Tema 8.1 OcHOBBI JlaGopaTopHble 3aHATHS
nabopatopHoit JlabopaTopHnast pabota «OCHOBBI TA0OPATOPHOM MPAKTUKIY.
IIPaKTUKH B JlaboparopHas mocyaa u XUMHIECKHe peakTuBbl. OCHOBHBIE
npodeccroHanbHBIX | maboparopHsbie onepanun. JlaboparopHoe o6opynoBanue. TexHUKa
naboparopusx 0€30MacHOCTH U MTpaBUIia PadOTHI (MMOBEACHHUS) B 1a00paTOpUN.

HpaKTI/I‘leCKI/Ie 3aHATUA

BeinosiHeHre TUIOBBIX pacyeTOB 10 TEMATUKE IKCIIEPUMEHTA (BBIXOA
NPOAYKTa Peakify, Macca HaBeCKH, 00bEM PACTBOPUTES).
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

Tema 8.2
XUMHUYECKUN
aHanu3 npod BOAbI

Coaep:xxanue y4eOHOro MaTepuaJia

Knaccudukanus npo6 Bosl O BUAY U HA3HAUYEHUIO, UCXOS U3 ee
XUMHYECKOro coctaBa. OpraHoyieITHYECKHE CBOMCTBA (3amax,
PO3pavyHOCTh, IBETHOCTb, MYTHOCTh) BOJIbI. KHCIOTHOCTH 1
MIETIOYHOCTH BOABL. pH Cpebl 1 METONBI €e OnpeIeICHHS.
XKecTkocTh BOABI M METOBI €€ onpeaeneHns. CyIHOCTh MeToAa
TUTPOBAHUS. BUIIbI )KECTKOCTH BOJIBI (BpEeMEHHAs M ITOCTOSTHHAS ).
’KecTkoCTh BOJIbI KaK MPUYMHA BbINAJACHUS OCAIKOB WIIH
00pa3oBaHUs COJICOTIIOKEHU, UMEIOIIUX MECTO B OBITY U Ha
npousBojicTBe. COCTaB coieil, BEI3BIBAIOLIUX KECTKOCThH BOBI.
XUMHUYECKHUE TPOLIECCHI, YCTPAHSIOIINE )KECTKOCTh BOIBL.
YpaBHEHHs XUMUUYECKUX PEAKLUM, HIITIOCTPUPYIOLIUX IIPOLECCHI,
MPOMCXOJISIINE TIPU YCTPAHCHUH JKECTKOCTH. Y CTpaHCHUE
BpeMeHHOﬁ KECTKOCTHU GBITOBBIMI/I U XUMHUYCCKUMHU CHOCOGaMI/I.
Crioco0bl ycTpaHEeHHUsI TOCTOSTHHOM )KECTKOCTH
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

[TpakTyeckue 3aHATUS
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

XUMHAYECKUH
KOHTPOJIb KaueCTBa
MPOJIYKTOB TTUTAHUS

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MacCOBasl OIS
PacTBOPEHHOTO BEIIECTBA, MOJISIPHASL U MOJISUIbHAS KOHIIEHTPALIUU.
Tutp pactBopa. Penienne npakTHKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 33JaHUI Ha pacueT KOHIICHTPAINH 3arpsS3HAIOIINX
BEIIIECTB U UX CPABHEHHUE C MIPEIEITBHO JOMYCTUMBIMU
koHneHTpanusamu (I1J1K).

JlaGopaTopHbIe 3aHATHUS

HccnenoBanre XMMUYECKOTO cocTaBa rmpod Boabl. JlabopaTopHas
paboTta Ha BBIOOD:

JlaGopaTopHast pabora «OUncTKa BOIBI OT 3arPA3HEHUID.
Hcnionb3oBanre METOI0B (DMIIBTPOBAHUS M aICOPOITUH IS
OTJICJICHMSI 3arPSA3HEHUH B HICClieAyeMoid mpoOe Boabl. Beioop metona
OYHUCTKH B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHEHUE

3 PEKTUBHOCTH Pa3IMYHBIX METOJOB OYUCTKH BOJIBI B Pa3HBIX
YCIOBHSX (B JTa0OpaTOpUH, B TOMAITHUX U TIOJICBBIX YCIOBHUSX).
Jlaboparopnas pabota «Onpenenenne pH BoIbI U €€ KUCIIOTHOCTH.
Onpenenenrie pH cpepl ¢ MOMOIIBIO YHUBEPCATBHOTO HHIUKATOPA.
Vcrionb30BaHNE TUTPOBAHUS ISl OTIPENICIICHUS] KHCIIOTHOCTH.
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienust
BOCIIMTATEIbHOMI
padoThI

Omnpenenenue o0IIei KUCTOTHOCTH BOBI, pacdyeT CBOOOTHOM
KUCIOTHOCTH. Onpenenenue od1eit 1 cBOOOIHON IIET0YHOCTH.
CocraBiieHre ypaBHEHUH peakinii, IPOTEKAIOIUX IPU
OTIpeIeJIeHNU KUCIOTHOCTH/ IIEJIOUHOCTH MPOo0 BOJBL. Y CTAaHOBJICHUE
CIoco0OB HCIOJIb30BAHUS UCCIIEIOBAaHHBIX P00 BOJBI B
JKU3HEJEATEIBHOCTH YEJI0BEKA, HA OCHOBE MOTYYEHHBIX JaHHBIX O
COCTaBe.

JlaGopatopHas pabota «OrpeneneHne 5KeCTKOCTH BObI H CIIOCOObI
ee ycrpaHeHus». CrocoObl yCTpaHEHUs BCEX BUJI0B )KECTKOCTH B
3aBUCUMOCTH OT COCTaBa COJIEH )KeCTKOCTU. Pemenue
HKCIEPUMEHTAILHON 3a/1a4M HA BBIBICHUE BPEMEHHOU U
IIOCTOSIHHOM KECTKOCTHU BO/bI. OLIEHKa BEPOSITHOCTH YCTPaHEHUs
BCEX BHUJIOB )KECTKOCTH B JIOMAIIIHUX YCJIOBHUSX.

KavecTBeHHBIN XMMUYECKUI COCTaB MPOYKTOB NMUTaHuA. BemecTna,
banbcuUIIPyOMUe TPOAYKTHI ITUTAHUS, U BEIIECTBA,
3arpsI3HSIONINE MPOAYKTHI TuTaHus. OnpeeneHue 3arpsa3HsoImX
XUMUYECKHUX BEIIECTB B MPOAYKTAX MUTAHUS, ONIPEICIICHNE BEIIECTB,
HE 3as1BJICHHBIX B COCTaBE MPOYKTOB MUTAHUSI.

[IpakTyeckue 3aHATHS

Oprannyeckue U HEOpraHMYEeCKUe BEIIECTBA, BXOISIINE B COCTAB
MPOIYKTOB TuTaHus. OrnpeseneHne coctapa 001 Ha CoIepKaHue
MaKpO U MUKpPO3JIEMEHTOB. M3yueHune npeasiokKeHHbIX
MpernoiaBaTesieM OJT0/] Ha IPEIMET XUMHUIECKOTO COCTaRBa,
omnpeieNieHue J0JIeH OT CyTOYHON HOPMbI MAaKpO U MUKPOSJIEMEHTOB
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI

B yKa3aHHOM OJrozie. Pemenue mpakTuKo-OpUeHTHPOBAHHBIX 3a/1a4
M0 KYJTHHAPHOW TEMATUKE PA3TMYHBIX THIIOB.

JlaGopaTopHblie 3aHATHS

HccnenoBanne XUMUYECKOTO COCTaBa MPOYKTOB MUTAHUS.
JlabopaTtopHnast pabota Ha BeIOOp: 1. JTabopaTopnast pabota
«OO0HapyXeHHe HUTPATOB B MPOAYyKTax MUTaHus». Mccnenoanue
MaTEepPHAJIOB MOJYKOJIHMYECTBEHHBIM METOIOM OIPEICIICHIUS] HUTPATOB
C MCIIOJIb30BaHHEM A (eHmIaMuHa (KOPHETIOIbl OBOIIEH, INCThS U
KOYEpBDKKA KaITyCThI, TUIOABI (PPYKTOB). AHAIIN3 YPOBHS
3arpsA3HCHUS HUTPATAMU 110 MHTCHCUBHOCTU OKpAlIUBAHUS
MPOIYKTOB peaknuu. 2. Jlaboparopnas padota «Hcciaenopanue
IIPOJYKTOB IIMTAHUS HAa HAJIM4YME YIIIeBO1OBY». MccienoBanue
MOJIOYHBIX IIPOJYKTOB Ha HaJIMuUue Kpaxmana. VccienoBanue
MPOAYKTOB Ha HAJTUYUE TIIFOKO3BL.
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI
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HaumenoBanue
pa3esioB U TeM

Copnepxanue yueOHOro marepuajia u popMbl OpraHu3anumn
AeITeJIbHOCTH 00y4aroIuXxcst

O0Bbem
B yacax

DopmMupyemMbl
e
KOMIIeTeHI[UH

Hanpasienus
BOCIIMTATEIbHOMI
padoThI
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Hanpasienust

Oo0bem DopmMupyemMbl .
HanmenoBanmue Conepxanue yueOHOro marepuasia u ¢popMbl OpraHu3anun B uacax e BOCIINTATEIbHOM
a3/1€JI0B U TEM efITEJLHOCTH 00YYAIOIINXCS
pa3a a y 1 KOMIETEHIHH padoThI
Bcero: 42
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4. YCJIOBUSA PEAJTU3ALIMNA TIPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIUIIVINHBI

4.1. TpeGoBanussi K MHHHUMAJIbHOMY MAaTEPHAILHO-TEXHUYECKOMY
o0ecrneyeHHu 1o

Peanuzauusa yueOHON AUCHUIUIMHBI TpeOyeT HAIMYUsL yueOHOro KabruHeTa
XUMUU U J1a00paToOpuil.

OO6opynoBaHue yueOHBIX KAOMHETOB M JIa0OPaTOPHIA:

- OCAI0YHBIC MECTA 10 KOJIMYECTBY O0YJarONINXCS;

- pabouee MecTo TMpernoaaBaTens;

- IEMOHCTPALIMOHHBIN CTOI

- BBITSDKHOM 1mKad

- yueOHO-HarJsJHbIe TOCOOUSI 10 XUMUU;

-nabopaTopHoe 000pyAoBaHUE (MUKPOCKOIN C MUKpOIIpenapaTamu,
MepUOANYECKAs CUCTeMa XUMruUueckux aneMeHToB .M. MenneneeBa. makarTel u
TaOJIUIIBI IO XUMUH )

TexHuueckue cpeacTBa 00ydeHUs:

- UHTEPAaKTUBHAS JJOCKA C JIUIIEH3UOHHBIM IIPOrpaMMHBIM 00€CIICUCHUEM U

MYJIbTUMEIUATIPOEKTOP .

O6opynoBanue nabopaTopuu U pabo4rx MeCT J1abopaTOPHUU:

- IOCaJI0YHBIE MECTA MO KOJIUYECTBY 00yJaromuxcs;

- pabouee MeCTO MpernoaaBaTes;

- BBITSDKHOM 1IKad;

- IEpUOINYECKas CUCTEMA XUMUYECKHX 3jieMeHTOB J[.M. Menneneena;

- XUMUYECKas 1MoCy/1a;

- XUMHYECKHE PEAKTUBBI.

4.2. MudopmanmonHoe odecnevenne 00yqdeHust

(mepedenb pekoMeHIyeMbIX Y4eOHBIX M3JaHHI COMacHO (eaepanbHOMy MEPEUHIO
yueOHukoB https://fpu.edu.ru , MeTepHET-pecypcoB, JOMOIHUTEIBHON JINTEPATYPHI)

OCHOBHBIE HCTOYHUKH

1. Audunorenona, 1. B. Xumusi: yueOHUK U MPAKTUKYM JIJIs1 CPETHETO
npodeccuoHanbHoro oopazosanusi / M. B. Audunorenosa, A. B. babkos, B. A.
ITonkoB. — 2-¢ u31., uctp. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 291
c. 24

2. lleronmuxuna, H. A. O6mas xumus: yaueonuk ams CI10 / H. A.
[leronmuxuna, JI. B. Munaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.
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3. Hukonbckuii, A. b. Xumusi: yueOHHUK U IPAKTUKYM JJIsI CPEAHETO
npodeccuonansHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u nor. — Mocksa: MznarensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK 1S cpeHero nmpodeccuonanbHoro oopazosanus / 0. A.
JleGenes, I'. H. danees, A. M. I'ony6es, B. H. [llanoBair; moa obmieit penaxiueii I'.
H. ®aneeBa. — 2-e uzj., nepepabd. u gon. — Mocka: M3aatensctBo FOpaitt, 2022.
—431 c.

I[OHOJ]HI/ITCJII)HI)IC HCTOYHHUKHU

1. Xumus. 10 kmacc. Yrinyonéuneiii ypoBens: yueOuuk/ B.B. Epemun, H.E.
Ky3semenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 knace. Yrnyonéunsiit ypoeHs: yueouuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
IIpocsenienue, 2022. — 478, [2] c.: ui.

3. Xumus. Yrinyonennsii ypoBeHb. 10—11 kiacchl: pabouas nporpamma K JMHUU
YMK B.B. Jlynuna: yueOHo-meroanueckoe nocodue / B.B. Epemun, A.A. /Ipo3nos,
N.B. Epemuna, 2.10. Kepumos. — M.: lIpoda, 2017. — 324, [1] c.

4. Meroaunueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pMenko, B.1.
Tepenuna, A. A. JIpo3noBa u np. «Xumus. YriayoneHHsid ypoenb». 10 kiace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. IO. Cumonosa, 3.10.
Kepumor. — M.: [poda, 2018. — 339 c.: un.

5. Meroaudeckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
HpoznoBa u ap. «Xumus. YrayOnaeHHblid ypoenb». 11 kitace / B. B. Epemun, A.A.
Hpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. @upcroa, 2.10. Kepumos. — M.:
Hpoda, 2018. — 423 c.: ui.

6. I'ycena, E. B. Xumus nns CITO: yuebno-merogmaeckoe mocodue / E. B. 'ycesa,
M. P. 3uranmmuna, JI. Y. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkcr: aneKTpoHHbIH // JlaHb: 2MeKTpOHHOOUOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/196096 (naTta obpamienus:

14.10.2022). — Pexxum focTyma: i aBTOPH3. MOJIb30BATEIICH.

7. YUepnukona, H. 0. Xumus B 70cTymTHOM M3JI0KEHUU: yaeOHOE TTOCOOME IS CIIOo /
H. IO. YepnukoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. —

ISBN 978-5-8114-9500-9. — TexkcT: anmekTpoHHbIi // JIaHb:
a5IeKTpoHHOOMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamienus: 14.10.2022). — Pexxum goctyma: Jjis aBTOpU3. TOJIb30BaTEIECH.
8. lllepaumpina, JI. B. Xumus: yueonoe mocodwue / JI. B. llleBanibina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Tekct: anekTpoHHbIN // JIaHb: 251eKTpOHHO-OMOMMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
J0CTyna: AJis aBTOPU3. MOJIb30BaTENEH.

9. bimunos, JI. H. Xumus: yuebnuk s CI1O / JI. H. biunos, W. JI. Tlepdunosa, T.
B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — TexcT: 25ekTpoHHbIH // JIaHb:
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11. Yepnuxosa H. 1O., Memepsikosa E. B. Pemaem 3agaun no XuMuu
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Cankrt-IlerepOypr: Jlanb, 2022. — 328 c.
12. Pe3nukoB B. A. CO0OpHUK ynpakHEHUH 1 3a71a4 TI0 OPTaHUYECKON XUMUH:
yuebHoe nocooue / B.A. PesnukoB — Cankr-IletepOypr: Jlanb, 2021. — 226 c.
13. Kammyctuna A. A., Xansuenko U. I'., Jlu6anos B. B. O0mias u Heopranuueckas
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15. T'a6puensna O.C. Xumus 111 mpodeccuii U CIeUaibHOCTEH TEXHUIECKOTO
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1. NHTepHeT-pecypchl

1.hvsh.ru — Xyphaan «Xumus B IIKose».
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://lwww.organic-chemistry.org/

14. http://lwww.xumuk.ru

15. http://orgchemlab.com/ o npakTrueckoit pabore B 1abopaTopuu
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https://phet.colorado.edu/ PhET (University of Colorado Boulder) Cumysisitopst mo ¢usuke,
XHUMHH, MATEMATUKE, 6HOJ10FHH, HayKaM O 3CMIIC. HpeHOIlaBaTeJ'DIM MMPEeAOCTAaBIIAICTCA JOCTYII K
O6yanOIIII/IM pecypcaM U COBETAM I10 UCIIOJIb30BAHUIO CUMYIIATOPOB.

- https://vrchemlab.rw/ VR CHEMISTRY LAB Becunaruas (sa neprox COVID-19)
naboparopus o XuMud. Cpeii TeM:0KCHJIbI METAIJIOB, OTPEICIICHUE aHUOHOB, CBOWCTBA COSTMHECHUI
Kenesa, U ATFOMUHUS, IETIOYKU PEaKIUH, JICKTPOXUMHUYUCSCKHUN ST U JIP.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMHA
OBIIEOBEPA3OBATEJBHOM IUCHUILIMHBI

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHS 00111e00pa30BaTeIbHOM
AUCHMILTAHBI

KonTpoab U onmeHka pe3yabTaTOB OCBOECHMS 00II€00pa30BaTENbHOU JUCHUIUIMHBI
pPaCKpBIBAIOTCA ~ 4Yepe3  JHUCIMIUIMHAPHBIE  pPE3yJbTaThl, HANpPaBJICHHBIE Ha
dbopmupoBaHre OOIMX U MPOodecCUOHANBHBIX KOMIIETEHIIMI M0 pa3iesaM U TeMam
COJIEp KaHUs y4eOHOro MaTepuara.

Oo0mas/npodeccnonaibHas Pasnen/Tema T oneHOYHBIX MepOoNPUATHS
KOMIIETeHIUs
OK 01 OK 02 Pazgen 1. OcHoBBI 1. Tect «CTpoeHue aToMOB
CTPOEHHS BEIIECTBA XUMHUYECKHX 3JIEMEHTOB U
Tema 1.1,Tema 1.2. [IPUPOJA XUMUYECKOHN CBA3U.

2. 3aga4yn Ha COCTABJIEHUE
XUMHYECKHUX GOpMYIT
JIBYXaTOMHBIX COEUHEHUN
(oxcuaoB, cynbhuaIoB,
TUAPHUJIOB U T.11.). 3. 3amaHus
Ha UCIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHU COCIMHEHUH IO
HOMEHKJIaType
MEKIYHAPOIHOTO COI03a
TEOPETUYECKON M TPUKIIATHON
XUMUU U TPUBHATBHBIX
Ha3BaHUU JUIs1 COCTABIICHUS
XUMHAYECKHX (POPMYIT
JIBYXaTOMHBIX COE€UHEHUN
(oxcuaoB, cynbhuaos,
TUAPUAOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COEAUHEHHI
OTJIENIbHBIX KJIACCOB

2. Tect «MeTtamnnueckue /
HEMETAJJINYECKNE CBOMCTBA,
3JEKTPOOTPHUIIATENHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHHUEM U
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MOJIOKEHHEM B
IIEPUOANYECKON CUCTEME
XUMHUYeCKuX djiemenToB J[. 1.
Mengeneenay. 2.
[IpakTrueckue 3a1aHns Ha
YCTaHOBJICHHE CBSI3U MEXY
CTPOEHUEM aTOMOB
XHUMUYECKHX DJIEMEHTOB U
MePUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX
9JIEMEHTOB U MX COCIUHECHUI B
COOTBETCTBUH C IOJIOKCHUEM
[Tepuoanueckoii cucreme. 3.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHUsI HA
XapaKTepU3alNI0 XUMHUYECKUX
2JIEMEHTOB: «MeTtaminuyeckue /
HeMeTaJNIMYECKHE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX 3JIEMESHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHEM U
IIOJIOJKCHUEM B
MEPUOINYECKON cUCTEME
XUMHUYeCKuX djiemeHToB J[. 1.
MenneneeBay

OK 01 OK 04

Pasnen 2. Xumuueckue
peakuuu

Tunel XUMHYECKUX
peaxkumit

DJIEKTPOIUTHYECKAS
JUACCOLMALINSI Y MOHHBINA
o0MeH

. 3aJ1a41 Ha COCTaBIICHUE
YPAaBHEHUH peakLnn: —
COCIUHEHHUS, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa; —
OKHCIIMTEIbHOBOCCTAHOBUTEIHLHBIX
PEAKIHI C UCTIOJIb30BAHUEM
METO/]1a JIEKTPOHHOTO OanaHca. 2.
3agaym Ha pacyeT MacChl
BEIIIECTBA WK 00BEMA ra30B I10
H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacce UIH 00BEMY
OJTHOTO U3 YJaCTBYIOITUX B
pEeaKIuy BEHIECTB; PACYEThl MaCChI
(00BEMa, KOoTMYECTBA BEIIECTBA)
MIPOIYKTOB PEAKITUH, €CITU OJTHO U3
BEILIECTB UMEET MPUMECH

1. 3agaHus Ha cCOCTaBICHUE
MOJICKYJIIPHBIX U MOHHBIX
peaKkIuii ¢ y9acTHEM KHUCIIOT,
OCHOBaHMUI U COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI 2.
JlaGopaTopHas pabota "Twumbl
XUMUYECKUX peakuuii”
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OK 01

Paznen 3. Ctpoenue u
CBOMCTBaA
HEOPTraHUYECKHUX BEIECTB

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKHUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON (OPMYITBI HITH
COCTaBJICHUE XUMUYECKOU
(bopMyITBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 110 MEXKTYHAPOIHOMN UITN
TPUBHAJILHON HOMEHKJIATYpe». 2.
3aaun Ha pacueT MaccoBOil 101U
(Macchl) XUMHUYECKOTO JIEMEHTa
(coenuHeHMsI) B MOJIEKYJIe
(cmecnm). 3. [IpakTuyeckue
3a/1aHus 1o KiacCU(UKAIINU,
HOMCHKJIATYPE U XUMUYCCKUM
(dhopMynaM HEOpraHMUYECKHUX
BEIIECTB Pa3IMYHbIX KJIACCOB. 4.
[IpakTryeckue 3a1aHus Ha
ONpeAeICHUE XUMHUECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUJIa XUMHUYECKON
CBSI3M U TUIA KPUCTATUINIECKOM
peIeTKH

OK 01 OK 02

duznko-xuMuyecKue
CBOMCTBA
HEOPraHWYECKUX BEIECTB

1. Tect «Ocobennoctu
XMMHUYECKHUX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHUIOB U COJIEM». 2.
3aaHus Ha COCTABJICHUE
YPaBHEHUN XUMHUYECKUX PEaAKIUI
C y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKHX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKHUX KUCIOT,
OCHOBaHUHN M aM()OTEPHBIX
TUAPOKCUIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOILINX UX
CBOWCTBA U CIIOCOOBI MOJTy4EHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHNS Ha
CBOMCTBA U ITOJIyYEHHUE

OK 01 OK 02 OK 04

Nnentuduxanus
HEOPraHUYECKUX BEILIECTB

1. IlpakTHKO-OpHUEHTHPOBAHHBIE
3a/1aHus 110 COCTABJICHUIO
XUMUYECKHUX PEAKLIUN C y4aCTUEM
HEOPraHUYEeCKUX BEIIECTB,
HCIIOJIb3YEMBIX JIJISl UX
uaeHtudukanuu. 2.JlaboparopHas
pabora: “Unentudukanus
HEOpPraHMYECKHX BEIIECTB”

OK 01

Paznen 4. Crpoenue u
CBOMCTBA OPraHUYECKUX
BELIECTB

1. 3ananus Ha cocTaBleHHE
HAa3BaHWH OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHOMN
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OK 01 OK 02 OK 04

Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHNYECKHX BEIIECTB

CBolicTBa OpraHMYECKUX
COEJIMHEHU M

WA MEXKTYHApOIHON
CHUCTEMATUYECKOMN
HOMEHKJIaType. 2. 3aJaHusl Ha
COCTAaBJICHUE MOJIHbBIX U
COKPAILEHHBIX CTPYKTYPHBIX
(hopMyI OpraHNYECKuX
BEILIECTB OTAEJIbHBIX KJIACCOB.
3. 3azaum Ha omnpezeeHue
npocreiei Gopmybl
OpraHUYECKOU MOJIEKYJIBI,
HCXOJISl U3 DJIIEMEHTHOTO
cocrana (B %)

1. 3amaHus Ha COCTABIIEHUE
YPaBHEHUN XUMHUYECKUX
pEaKIUii C y4acTUeM
OpraHMYECKHX BEIIECTB Ha
OCHOBAaHHUU UX COCTaBa U
cTpoeHus. 2. 3aaHus Ha
COCTaBJICHUE YpaBHEHUN
XUMHUYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MIPOTEKAaHUs JaHHBIX peaKlnui
Y TEHETUYECKOM CBSA3HU
OpraHMYECKHX BEIIECTB
pa3HbIX Ki1accoB. 3. PacueTHbie
3a/1a4M 110 ypaBHEHUSIM
peakuii ¢ yyacTueM
OpraHUYECKHX BEIIECTB. 4.
JlaboparopHas paboTa
“IIpeBpaleHust OpraHu4eCKUX
BELIECTB IPU HArpEBaHUU"

OK 01 OK 02

Paznen 5. Kuneruueckue
Y TEPMOJMHAMHYECKUE
3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMUYECKHUX
peaxkuuit

CKOpOCTh XMMUYECKUX
peakui. XuUMU4eCKOe
paBHOBeECHE

[IpakTHKO-OPUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJJaHNsI HA aHAJIU3
(hakTOpOB, BIHSIONINX HA
W3MEHEHNE CKOPOCTH XUMUYECKON
peakuuu.
[IpakTHKOOpUEHTUPOBAHHBIE
3a/1aHus HA IPUMEHEHUE
npunnuna JlelllaTtense ayst
HaXO0X/ICHHs HaIlpaBJICHUS
CMEILEHUsI PABHOBECHS
XUMUYECKOU PEAKLIMH U aHAJIN3
(hakTOpOB, BIMSIONINX Ha
CMEIIEHUE XUMHUECKOTO
paBHOBECHS
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OK 01 OK 02

OK 01 OK 04

Paznen 6. PacTBOphI

Uccnenosanue CBOICTB
pacTBOpOB

1. 3agaym Ha TPUTOTOBIICHHE
pacTBOpoOB. 2. [IpakTuko-
OPUEHTUPOBAHHbBIE PACUETHBIE
3a/1aHus Ha TUCIIEPCHBIE
CUCTEMBI, HCIIOJIb3yEMbIE B
OBITOBOI U MPOU3BOACTBEHHON
NEeSITEIbHOCTH YeJIOBEKa
JIaGopatopHas pabota
“IIpuroToBiieHUE PacTBOPOB”

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COepP:KaHue (CoepPsKaHue MPUKJIATHOTO MOTYJIs)

OK 01 OK 02 OK 04 OK 07

Paznen 7. Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JEeSTEbHOCTH YellOBeKa

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JEeSTEbHOCTH YellOBeKa

Keiic (c yuerom Oymymieit
po¢eCCUOHATBHOM EATETLHOCTH )
Bo3moskHbIe TeMbI KeHCOoB: 1.
[loTennenue knumara u
BBICBOOOK/ICHUE Ta30BbIX THIPATOB
co AHa okeaHa. 2. bynymue
MaTepHabl ISl aBUa- , MAITUHO- U
npudopocTpoenus. 3. HoBreie
MaTEPHAIIBI ISl COTHEUHBIX
Oatapeii. 4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToB
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IIpuno:xenue 1
IIpumepHas TeMaTHKAa HHAUBHUAYAJIBHBIX MPOEKTOB 110 MpeIMeTy

buorexnonorus u reHHas nHxeHepus — TexHoaorun XXI Beka.

HanorexHnosorus kak NpruOpUTETHOE HAMIPABICHUE Pa3BUTHs HAYKU U ITpou3BoAcTBa B Pocculickon denepanuu.
CoBpeMeHHbIE METO/IbI 00€33apaKUBaHUs BOJIBI.

AnnoTponus METAJIOB.

Kuzup u aesrensHocthb JI.M.Menpaeneena.

«ITepnoguueckoMy 3akoHy Oy/ylee He TPO3UT Pa3PYLICHUEM. ..»

Cunres 114-ro sanemeHTa — TpuyM@ pOCCUNUCKUX (PU3UKOB-SICPIIUKOB.

N3otomnsl Bogopoaa.

Hcnonp3oBaHre paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISX.

PeHTreHoBCcKOE U3IIy4eHre U €ro UCIOJIb30BAHUE B TEXHUKE U MEIULIMHE.

Il;ma3ma — 4eTBepTOe COCTOSTHUE BEIIECTBA.

AmopdHbIe BelecTBa B MPUPOE, TEXHUKE, OBITY.

OxpaHa OKpY’KarolIe Cpeabl OT XUMUYECKOT 0 3arpsi3sHeHns. KonnuecTBEeHHbIE XapaKTEPUCTUKU 3arpsi3HEHUS
OKPY’KaroUIen Cpebl.

[IpumeneHue TBEp0TO U razoodpa3Horo okcuaa yrieposaa (IV).

3ammTa 030HOBOT'O SKPaHa OT XUMUYECKOT0 3arpsi3HEHUS.

['pyOoaucnepcHble CUCTEMBI, UX KJacCU(UKAIUS U UCTIOIb30BaHUE B IPO(ECCUOHATBHOM 1eITeTbHOCTH.
Kocmernueckue renm.

IIprumeHenune CycreH3uil U SMYJIbCUI B CTPOUTEIILCTBE.

Munepaiibl 1 rOpHbIE TOPO/IbI KAK OCHOBA JTUTOC(EPHI.

PacTtBOpsb!I BOoKpyr Hac. Turmel pacTBOpoOB.

Boja kak peareHT u cpeaa sl XUMHUYECKOT0 IMpouecca.

Kuznb u gearensHocth C. Appenuyca.

Bkrnag oTe4ecTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHH JIEKTPOJIUTUUECKON AUCCOUALINH.

YcTpaHeHue )KECTKOCTH BOJIbI Ha MPOMBIIIICHHBIX OPEATPUATHUSIX.
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Cepnas kucioTa — «XJ1€0 XUMUYECKON POMBIILIEHHOCTH .

Hcnonp30BaHne MUHEPAIBHBIX KUCIOT HA MPEANPUITHSIX PA3TMYHOTO MPOQUIIs.

OKcupl ¥ COMU KaK CTPOUTENIbHBIE MaTEPHUAIIBI.

Hcropus runca.

IloBapeHHas COJIb KAK XMMHUYECKOE CHIPBE.

MHuoronukuii KapOOHAT KaNlbILMs: B IPUPOAE, B IPOMBIIIJIEHHOCTH, B OBITY.

Peakiuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

BuptyanbHoe MOIeIMpOBaHNE XUMUYECKUX ITPOLIECCOB.

DIIEKTPOIN3 paCTBOPOB AJIEKTPOIUTOB.

DNEeKTpoJIN3 pacIyIaBOB AIEKTPOIUTOB.

[IpakTrueckoe NpUMEHEHHUE IEKTPONIH3a: padpUHUPOBAHUE, raJIbBAHOIIACTHKA, TAIbBAHOCTETUSI.

Hcropus nmonydeHust ¥ NpOU3BOACTBA AITFOMUHHS.

DNEKTPOIUTUYECKOE TTOJTyYeHHE U padhUHUPOBAHUE MEH.

Kuznb u gesarenbHocTs 1. JIPBH.

Ponp MeTanioB B HCTOPUU YelIOBEUECKOM MBMWIM3alu. Mcropust oredecTBeHHON YyepHOU MeTamutypruu. CoBpeMeHHOe
METAJUTYPru4eCcKOoe MPOU3BOICTBO.

Hcropust 0Te4eCTBEHHON IBETHOM METAJUTypruu. Poiap METaioB U CIJIaBOB B HAYYHO-TEXHUYECKOM IIPOrpecce.
Koppo3sust MmeTanioB 1 crnocoObl 3alIUThl OT KOPPO3UH.

WNuepTHbIE MU O6J1aropoIHbIE Ta3bl.

Poxparomue coam — rajioreHsl.

Hcropust mBEICKON CIIMYKH.

Hcropust BOSHUKHOBEHHUS M Pa3BUTHS OPraHUYECKOU XUMHUH.

Kusnb u nesrenpHOCTh A. M. ByTtiieposa.

Burtanmusm u ero kpax.

Ponb 0TE4ECTBEHHBIX YUEHBIX B CTAHOBJIEHUU U PA3BUTUU MUPOBOM OPraHUYECKOU XUMUHU.

CoBpeMEHHBIE NPEICTABIECHUS O TEOPUN XUMUYECKOT'O CTPOEHHUS.

DKOJIOTUYECKHE ACTIEKTHI UCIIOJIB30BAHUS YIJIEBOAOPOAHOTO CHIPbSI.

DKOHOMHYECKHE ACTIEKTHI MEKYHAPOIHOTO COTPYAHUYECTBA 10 UCIIOIB30BAHUIO YIIIEBOJAOPOAHOTO ChHIPbSI.
Hcropust OTKPBITHS U pa3pabOTKU Ta30BbIX U HEPTAHBIX MecTOpokaeHu B Poccuiickoii @eaepanuu.
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XUMHUS YTIIEBOJOPOAHOTO ChIPhsl U MOst Oyayuiast mpodeccus.

YTrieBonopOAHOE TOIIMBO, €ro0 BUABl U HA3HAYCHHE.

CHUHTeTHYECKHE KayuyyKU: UCTOPHSI, MHOTOOOpa3ue 1 MepCreKTUBBI.
Pe3nHOTEXHMYECKOE MPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpeECCe.
CBapo4HO€ TPOU3BOACTBO U POJIb XMMHUU YIIIEBOJIOPOJIOB B HEM.

HedT1h u ee TpancniopTHpOBKa KaK OCHOBA B3aMMOBBITOHOTO MEKIYHAPOJIHOTO COTPYAHUYECTBA.
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