Nt

Munucrepcrso oopazoBanusi Camapckoii 00J1acTu
roCy/IapCTBEHHOE ABTOHOMHO€ NpPodecCHOHATBHOE 00pa30BaTeJbHOE YUPeKIeHHEe
Camapckoii o0JacTu

«TOJBSATTUHCKAN MAIIMHOCTPOUTEJIBHBIN KOJLIEIAK)»

«YTBEPXJAIO»

Jupexrop
I'AIIOY CO «TMK»»

PABOYAS ITPOI'PAMMA YYEBHOI'O ITPE/IMETA
OVYIIL.07 Xumus

0011e00pa3oBaTEILHOTO IUKJIA
o0pa3oBaTeIbHOM MPOrpaMMbl cpeaHero npogeccuoHaJIbHOr0 00pa3oBaHUA

09.02.07 UndopMmanmoHHbIE CHCTEMbI U IPOrPAMMMPOBaHHE

npoghune 00yueHus: mexHuuecKuil

ToabsarTH, 2024



PACCMOTPEHO HA 3ACEJAHUN*
Mertoanyeckoro 00beIMHEHUS
10 HAMPABJICHUIO

«MCTOI[I/I‘ICCKEUI KOMUCCHUA MAaTEMATUUYCCKUX U
C€CTCCTBCHHOHAYYHBIX HpCIIMCTOB/I[I/ICLII/IHJII/IH»
[Ipencenarens

I'..PoxxHosa
2024r.

OJOBPEHO
MeroaucToM oTaeneHus ***
UTCII

JI.A.BnoBuHa
2024r.

COI'JTACOBAHO**
MetoanyeckuM 00bETMHEHUEM 10
HaIlpaBJICHUIO

« MeToandeckast KOMUCCUS CIEUUATIBHOCTEN U
npodeccuu:

09.02.07 MadopMaimoHHBIE CHCTEMBI U
IporpaMMHpPOBAHUE

IIpencenarens

H.A. ®enoposa
2024r.

CocrtaButens: CemenoB E.B., mpenogasatens AIIOY CO «TMK»

CopeprkaHue MporpaMMBbl peaan3yeTcsl B IPOIECcce OCBOCHUSI CTYJEHTaMU
00pa3zoBaTeIbHOM IPOrpaMMBI C TIOJIYYEHHUEM CPEJTHETo 001Iero oopa3oBaHusl,
paspaboTtanHoi B cooTBeTcTBUH ¢ TpeboBanusmu O@I'OC COO, a takxke ¢ yuéToM
tpeboBanuit ®I'OC CIIO no cnenmansuoct 09.02.07 Undopmanuonubie

CHCTEMBI U MPOrpaMMHPOBAHUE.



COJIEP)KAHUE

1. TIOACHUTEJIBHAS BAIIMCKA..... oot 4
2. OFbEM YUYEBHOI'O ITPEJIMETA Y BUJIbI YYEBHOM PABOTEL ...........ccccocvveierceenae. 26
3. COAEP) KAHUE U TEMATUYECKOE I[INTAHMPOBAHUWE YYEBHOI'O ITPEJIMETA ..... 16
4. YCJIOBUA PEAJIN3ALIMU TTPOI'PAMMEBI YUEBHOI'O ITPEJIMETA ..o 46
5. KOHTPOJIb U OUEHKA PE3VJIbTATOB OCBOEHUA YUEBHOI'O ITPEJIMETA .......... 49



1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma yue6Horo npeamera «OYIL.07 Xumus» pazpadoTraHa Ha OCHOBE:

(denepanbHOTO TrocydapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
obmrero odpasopanus (qanee — ®I'OC COO);

(denepanbHOTO TroCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpPEIHEro
npodeccuonansHoro oobpaszoanus (namee — OI'OC CIIO) nmo cnenuaibHOCTH
09.02.07 UndopmManmoHHbIe CHCTEMbI U IPOIPAMMHPOBAHKE;

denepanbHOil 00pa3oBaTENbHON MPOrpaMMBbl CPEIHETO OOLIEro 00pa3oBaHUS;
mutst yaeOHbIx quctuiuind «OVYIL07 Xumus»;

npuMepHoOi paboueii nmporpammel yuebHoro npeamera «OYIL07 Xumus» nis
npodeccuoHaIbHBIX 00Pa30BaTEIbHBIX OpraHu3aluii (0a30BbIl YPOBEHB);

yuebHoro miana no cnenranbHocty 09.02.07 UndopmannoHHbie cMCTEMbI U
NporpaMMupoBaHue,;

paboueit  mporpamMMmbl  BocmuTaHus 1o crnenuanbHocTH  09.02.07
NupopmanmonHbie cUCTEMBI H IPOrPAMMHUPOBaHNE,;

[Iporpamma yuebHoro mnpenmera «OVYIL07 Xumus» paspabotaHa B
cootBeTcTBUM ¢ KoHuenuuei npenonaBanusi oOuieo0pa3oBaTeIbHbIX AUCIUILUIAH C
y4eToOM npodeccruoHaIbHOM HaIPaBJIEHHOCTH IporpamMm CPEIIHETO
npodeccuoHaIbHOrO 00pa3oBaHUs, pealu3yeMbiX Ha 0a3e OCHOBHOTO OOIIETro
oOpa3oBaHusA, YTBEPXKIACHHOW pacropsikeHHeM MMHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®@enepanmu ot 30.04.2021 Ne P-98, Ha oOCHOBaHMM TIHMCbhMa
JlemapramMeHTa rocyAapCTBEHHOM MOJMTUKU B cepe cpenHero npodheccuoHaIbHOro
oOpa3zoBaHus u MpodecCHOHANBHOrO OO0ydYeHHs MHUHHCTEpCTBA MPOCBEUICHUS
Poccuiickoit @enepanu ot 30.08.2021 Ne 05-1136 «O HampaBlIeHUHM METOJMK
penoiaBaHus», Ha OCHOBaHUM MHchbMa JlenmapTaMeHTa rocy1apCTBEHHON MOJUTHKU
B cdepe cpegHero mnpodecCHOHATBLHOTO 00pa3oBaHus W TIPOQEecCHOHATHLHOTO
oOyuenust MunuctepctBa npocsenienus Poccuiickoit @eaepanuu ot 01.03.2023 Ne
05-592 «O HarnpaBJICHHH PEKOMEHIAITAI».

Conepsxanue paboueit mporpamMmsl o yueoHomy npeamety «OVYIL07 Xumus»
pa3paboTaHO Ha OCHOBE:

cuHXpoHHU3anuu oOpazoBaTenbHBIX pe3ynbTaToB ®I'OC COO (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHsix) 1 ®I'OC CIIO (OK, IIK) ¢ yuetom mpodunbHON
HaIPaBJICHHOCTH CHEIUATIbHOCTH;

MHTErpallid M TPEEMCTBEHHOCTH COJEpKAaHMS IO Yy4eOHOMY HpEeIMETy
«OVIL.07 Xumus» u coaepxaHusi y4eOHBIX IUCUHUIUINH, TPO(ecCHOHATBHBIX
moxayiei ®I'OC CIIO.



1.1. Mecto  yueOHOro npeaMera B CTPYKTYype OCHOBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

VueOnbi npeamer «OVYILO7 Xwumus» sBiasercs o005S3aT€IbHOM YacThIO
oOmeo0pa3oBareIbHOr0  IUMKJIa  00pa3oBaTeNbHOM  HPOrpaMMbl  CPEIHETO
npodeccuonansHoro oopazosanus (ganee — OOII CIIO) no cniennansHocT 09.02.07
Nudopmanuonnpie cucTeMbl 1 IPOrpaMMHUPOBAHUE Ha 0a3e OCHOBHOTO OOILETO
00pa3oBaHus ¢ MOJYUYCHUEM CPEIHETr0 00IIETO 00pa3oBaHUs.

Ha wusyuyenue yueOnoro mpeamera «OVIL.07 Xumus» 10 cnenualbHOCTH
09.02.07 UaopManMoHHBbIE CHCTEMbI U POrPAaMMHMpPOBaHMe OTBOAUTCS 42 yaca
B COOTBETCTBUM C yYEOHBIM IIAHOM, C YYETOM PACIpPEECICHHs] YaCOB BapUATUBHOU
YacTH Ha MW3y4YE€HHE MpeaMeTa Ha YriyOJIeHHOM YpOBHE C YYETOM CHeUu(pUKU
nojiyuaeMoi mpodeccun, a TakkKe M3yudeHHE y4eOHOro MOJYJS MO CHEeUalIbHOCTU
09.02.07 UndopmManmoHHbIe CHCTEMbI H IPOIPAMMHMPOBAHHE.

B nporpamMme TeopeTHUeCKHME CBEIIEHUS JIOMOJHSIOTCS MPAKTHUYECKUMU
3aHATHSIMU B COOTBETCTBMM C Y4eOHBIM IaHoM 1o cnenuanbHoctu 09.02.07
NupopmanmoHHbie CUCTEMBI H IPOrPAMMUPOBAaHUE.

[Iporpamma coaep XKUT TEMATHUYECKUH TJIaH, OTPAXKAIOIINI KOJUYECTBO YacoB,
BBIJICISIEMOE HA W3YUYEHHE pa3/IesioB M TeM B paMkax ydeoHoro mpeamera «OVYIIL.07
XuMus»

Kontpons kauectBa ocBoeHus ydeOHoro mnpeamera «OVILO7 Xumwusa»
IIPOBOAMTCS B IIPOLIECCE TEKYLIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTALlHH.

Texyuuili KOHTPOJIb MPOBOAUTCSA B MpeAeax yueOHOro BpeMeHHU, OTBEIEHHOTO
Ha JMCLMIUIMHY, KaK TPAJUIUOHHBIMH, TAK 1 HHHOBAIIMOHHBIMU METOJIaMH, BKIIFOYAs
KOMIIBIOTEDHOE ~ TECTUPOBAaHME. Pe3ysnbTaTbl KOHTPOJS  YUYUTHIBAIOTCA  IIpH
HOJBEJCHUH UTOTOB 110 yUeOHOMY MpPEAMETY.

[TpomexyTouHast aTTecTaius mpoBoauTcs B (popMme auddepeHIpOBaHHOTO
3a4era [0 UTOraM U3y4eHHs PeaIMeTa.

1.2. eau u 3aaa4m yueOHOI0 nmpeaMera

Peanuzanus nporpammel yueoHoro npeamera «OVYIL07 Xumus» B CTpyKType
OOII CIIO nanpaBieHa Ha IOCTUXKEHUE LIEJH MO:

ocBoeHUI0 obOpazoBarenbHbIX pe3ylnbraToB ®I'OC COO: nuunoctHbie (JIP),
Mertanpenmetasie (MP), npenmernsie (I1P),

MOATOTOBKE OOYYaIOMUXCS K OCBOCHUIO OOmUX U MPOPECCHOHATBHBIX
komnereHiui (nanee — OK, IIK) B cootBeTcTBHU ¢ PI'OC CIIO 1o crenuaibHOCTH
09.02.07 UndopMmaumoOHHBbIE CUCTEMbI M IIPOrPAMMMPOBAHHME.

Conepxanue nporpaMMbl HAMPABJIEHO HA TIOCTUKEHUE CIIEYIOIINX 33/1a4:

BOCIIMTAHUEC o01Iepoccuiickoi WJIEHTUYHOCTH, rpakIaHCKOU
OTBETCTBEHHOCTH, OCHOBAHHOW Ha HJESX MAaTPUOTH3MA, TOPJOCTH 3a JOCTHUKEHUS
CTpaHbl B Pa3IUYHBIX OOJACTSAX JKU3HU, YBAXKEHUSA K TPAJULHUOHHBIM LIEHHOCTAM U
KynpType Poccum, nmpaBam u cBoOoJaM 4YelOBeKa M rpakJaHWHA, 3aKPEIJICHHBIM B
Konctutynuu Poccuiickoit @enepannu;



pa3BUTHE JIMYHOCTH B TEPUOJ PAHHEW IOHOCTH, CTAHOBIECHUE €€ TyXOBHO-
HPAaBCTBCHHBIX TMO3UIMH H TNPHOPUTETOB, BBHIPAOOTKAa MPABOBOTO CO3HAHMUA,
MOJUTHYECKON KyIbTypbl, MOTHBAIIMM K TMPEACTOSIIEMY CAaMOOIPEACICHUIO B
pa3IUYHBIX 00JaCTIX )KU3HU: CEMEHHOM, TPYI0BOH, NpodhecCHuOHANbHOM;

pa3BUTHE CIOCOOHOCTH OOYYaromMXCS K JUYHOMY CaMOOTpEeNIeHHIO,
camopeaau3alii, CaMOKOHTPOIIO;

pa3BUTHE MHTEpECca 00YUAIOMIMXCS K OCBOSHHUIO COIMATBHBIX M TYMAHUTAPHBIX

JTUCITUTLIHH;

OCBOCHHME CHCTEMbl 3HaHMI 00 oOlecTBe M uenoBeke, (opMupoBaHHE
IIEJIOCTHOM KapTUHBI OO0IIEeCTBa, aJCKBATHOW COBPEMEHHOMY YpPOBHIO Hay4YHBIX
3HAHWH ¥ MO3BOJISIONICH pearn30BaTh TPeOOBAHUS K JIMYHOCTHBIM, METaNPEIMETHHIM
M TpeaIMETHBIM  pe3yidbTaTaM  OCBOSHHUS  00Opa30BaTENbHON  MPOrpaMMBI,
npeacTaBieHHbIM B DepepanbHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHIapTe
cpeaHero oo01ero oopa3oBaHus;

OBIIQJICHNEC YMEHHUSIMH CHUCTEeMATH3HPOBATh COIMAIBHYI0 HHQOPMAIWIO H3
pa3IMYHBIX  WCTOYHUKOB, MpeoOpa3oBBIBATH €€ W HWCIOJB30BaTh  JUIA
CaMOCTOSITETTLHOTO PEIICHUsI Y4eOHO-TI03HABATEIbHBIX, NCCIIEIOBATEILCKUX 3a/1a4, a
TaKXKe B MPOCKTHOMN JCSITEITbHOCTH;

COBEPIICHCTBOBAHUE OMbBITA OOYYAIOMIMXCS B TNPUMEHEHHH TIOJTYyYCHHBIX
3HaHWW (BKJIIOYAsi 3HAHUE COIMAIBHBIX HOPM) M YMEHHHA B Pa3IUYHBIX 00JacTIX
OOIIECTBEHHOM KU3HU: B TPAXKIAHCKONW M OOIIECTBEHHOW NEATEIbHOCTH, BKIHOYAsS
BOJIOHTEPCKYIO, B cdepax MEeXJIMYHOCTHBIX OTHOIICHUH, OTHOLIEHUW MEeXIy
JIOJbMU PA3JIMYHBIX HAIIMOHATBHOCTEW M BEPOUCIOBEJAHHM, B MPOTHBOJECHCTBUU
KOppYMIIUH, B CEMEMHO-OBITOBOM cdepe, a TakKe JUIsl aHaJIu3a U OLEHKH >KM3HEHHBIX
CUTYallUi, COITMABHBIX (PAKTOB, TOBEACHUS JIIOACH U COOCTBEHHBIX IMOCTYITKOB.

B mpomecce ocBoenuss yuebHoro mpenmera «OVILO7  Xumus» y
oOydJaromuxcs 1eneHanpaBieHHO (GOpMUPYIOTCSI YHUBEPCAIbHbBIE YICOHBIC TEHCTBUS
(mamee — VYVY]I), Brmoudas (opMuUpoBaHHE KOMIIETEHIIMH B 00JIacTH Y4eOHO-
UCCJIEIOBATEIBCKOM M TIPOEKTHOM JIESITENIbHOCTH, KOTOpbIE B CBOIO OuYepelb
00ecreynBalOT MPEeMCTBEHHOCTh (opmupoBanus o0mux kommetreHuuit DPrOC
CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccruoHaabHOe
camoomnpe/ieieHne 00yJyarouxcs, pa3BUTHE 0a30BBIX YIPABICHUYECKUX YMEHHH IO
IUTAHUPOBAHUIO U MTPOEKTUPOBAHUIO CBOETO MPO(HECCHOHATIBFHOTO Oy IyIero.

1.3. OOmas xapakTepucTHKA y4eOHOr0 mpeaMera

VYueonnrit nmpeaqmer «OVYIL.07 Xumus» uMeeT MEKIUCIUTUTHHAPHYIO CBSI3b C
JTUCHIUIUIMHAMHU  001eo0pa3oBaTeIbHOTO W 00IIenpo(ecCHOHaIBLHOTO  ITUKJIOB
OVIL11 Teorpadus, a Takke MEKIUCIUIUIMHApHBIMU Kypcamu (manee - MJIK)
npodeccronanpaoro mukiaa: MJIK.01.01 OCHOBBI TEXHOJOTHH CBapKHd W KOHTPOJIS
KadyecTBa, npodeccHoHAIbHBIMU Monyisimu (nanee — IIM),IIM.01 BeimonHenue
MOATOTOBUTENBHBIX COOPOUHBIX OINEpaluil Mepes; CBapKOW M KOHTPOJIb CBapHBIX
COEIMHECHUM.



Vuebnsiii npenver «OVYILO7 Xumus» uMmeer MEXIUCLMIUIMHAPHYIO CBS3b C
y4eOHOM JUCLATUIMHON «O061mue KOMIIETEHLIUU npodeccruoHaa
001IenPOECCHOHANBHOTO IMKJIA IUKJIA B YaCTU Pa3BUTHUS (PMHAHCOBOM, UUTATEIILCKOM,
€CTECTBEHHO-HAY4YHOW I'PaMOTHOCTH, a Takke (OpMUpOBaHHA OOIIMX KOMIIETEHLUH B
cdepe paboThl ¢ HHPOpMaIIHEH, cCaMOOPraHU3AIUY U CAMOYIIPABICHUS, KOMMYHUKAIUH.

Conepxanue ydeOHOro TMpeIMeTa HamlpaBIeHO Ha JIOCTIDKEHHE OOIMX U
npodeccroHanbHbix KoMmmeTeHuuit B coorBerctBun ¢ DI'OC CIIO, Ha ocHOBe
(opMHpOBaHUs JTMYHOCTHBIX, METANPEIMETHBIX U MPEMETHBIX PE3YIbTaTOB O0YUEHUS,
pernamentupoBaHHbIx PI'OC COO.

B npodunbHyro  cocTaBIAOLIyl0 O  Yy4eOHOMY  MpEAMETY  BXOIUT
Npo(eCcCHOHANBHO OPUEHTHUPOBAHHOE COJIEpKaHue, HEOOXoaUMoe 1jsi (GOPMHUPOBAHUS Y
00y4Yaromuxcst 00IuX 1 MPOPECCUOHATBHBIX KOMITETEHIHH.

B nporpamme no yuednomy npenmery «OVYILO7 Xumus», peanuzyemoil npu
NOArOTOBKE oOydaroumxcst 1o crneuuanbHoctd  09.02.07 HHpopManuoHHbIE
CHCTEMBbI U MIPOrpaMMHPOBAHUE.

npoQUIbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE HAXOAUT OTpPAKEHUE B TeMax:
Tema 7.1.



1.4. Ilnanupyemble pe3yJbTaThbl 0CBOeHHUS YueOHOro npeamera B coorsercTBuM ¢ PI'OC CIIO n Ha ocHOBe

o1rocC Coo

B pamkax mporpammbl yueOHoro mnpeamera «OVYIL.07 Xumusa», oOydaronumucs oOcBawBaroTcs JUYHOCTHBIE (JIP) m
MetanpenmetHsie (MP) (o0mue) u npenmetHsie (I1P) (qucuunnuaapHbie) pe3yabTaThl B COOTBETCTBUH ¢ TpeboBaHusmMu OI'OC

cpeaHero oOiiero oOpa3oBaHMUS.

po¢eCCUOHATIbHBIX KOMIIETCHITUHN 10 CIIEIUAILHOCTH.

Oco0Ooe 3HayeHWe MpeAMET HMeeT MNpu (QOPMUPOBAHUM U Pa3BUTUU OOMMX H

OO0mue KOMNeTeHUMH
(OK, IIK 6 coomeemcmeuu

Ilnanupyembie pe3yJibTaTbl 00yUeHH I

¢ @I'OC CIIO no O6mmue! JldcuMIInHAPHBIE?
cneyuaibHocmu/npogheccuu)
OK 01. BeiOupats criocoOsl (B yacTii  TpyaOBOrO  BOCHHTAHMS:  -BJaJE€Th CHCTEMON XUMUYECKUX 3HAHUU, KOTOPas

pereHus 3a1ad
npodeccroHan bHOU
NEeSTEIbHOCTH
NPUMEHHUTEIBH O K
Pa3TUYHBIM KOHTEKCTaM

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYAOITIOOHE; - TOTOBHOCTH K
AKTUBHOW NIEATEIHHOCTH TEXHOJIOTHYECKOM
15§ COLMaTbHON HaNpaBIeHHOCTH,
CIIOCOOHOCTh WHHIIMUPOBATH, TUIAHHPOBATH
U CaMOCTOSITCJIBHO  BBITIONHATH  TaKyro
e TeNLHOCTD; UHTEPEC K pa3IHIHBIM
chepam npodeccroHaTBLHON AeATETLHOCTH,
OmnaneHue yHHBEPCAIbHBIMUA YYCOHBIMU
MO3HABATEILHBIMU JCHCTBUSMU: a) 0A30BbIS
JIOTUYECKUE JCHCTBHUSA: - CaAMOCTOSTEIBHO
dbopMynupoBaTh M aKTyaJU3UPOBATH
npoOsieMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTAaHABJIMBATb CymeCTBeHHBIﬁ IIPHU3HAK

BKJIIOUAET: OCHOBOIIOJIAraloMe MOHATUS (XUMUYECKUI
HIIEMEHT, aTOM, JJICKTPOHHAs 000JI04Ka aToma, s-, p-, d-
DIIEKTPOHHBIE OPOUTATI ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATENLHOCTD, CTEIIECHb
OKHUCJIEHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BEM, YTIICPOTHBINA CKEJIET,
(byHKIIMOHANBHAS TPy, paguKal, H30MEpPHs,
M30MEPbI, TOMOJIOTHYECKUH Psil, TOMOJIOTH,
YTIIEBOJIOPO/IbI, KUCIIOPO/I- U a30TCOAEpKALIUE
COEIMHEHNS, OMOJIOTUYECKH aKTUBHBIC BEIIECTBA
(YTJIEBOJIBI, )KUPBI, OCIIKH ), MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAINIMYECKAS PEIIETKA, THUIIbI
XUMUYECKUX PEaKIHi

! Vka3bIBalOTCS TMYHOCTHBIE U METaNpeAMeTHbIE pe3ybTathl 13 ®IOC COO (B nocaenueil penakiuu ot 12.08.2022) B oTriaroibHoit Gopme, hopmupyemble

00mIeo0pa3oBaTeNbHON AUCITUTLTHHON

2 JlucuumiiHapHbie (IPeMETHBIE) PE3YIbTAThl YKa3bIBAIOTCS B COOTBETCTBUH C MX MOMHBIM TiepeureM Bo PT'OC COO (B mocnenneii penakiuu ot 12.08.2022




120101 OCHOBaHUS IS CpaBHEHUS,
Klaccupukaluu U 000011IeHN s,

OTIpEeAETATh LEIN ACeSATeIbHOCTH, 3a7aBaTh
napaMeTphl U KPUTEPUH UX TOCTIKEHUS

BBISIBIIATD 3aKOHOMEPHOCTH "
POTHBOPEUHS paccMaTprBaeMBbIX|
SIBIICHUSX; BHOCUTH KOPPEKTUBBI B
e TeNbHOCTh, OIEHUBAaTh COOTBETCTBHUE
pEe3ynbTaTOB IEJISIM, OILIGHUBaTh PHCKH
MOCTICICTBUN NIEATETBHOCTH; - pPa3BUBATH
KpEaTHBHOE MBIIUICHHE TIPU PEIICHUU
PKU3HEHHBIX ~ mpobinem  ©)  0a3oBble
WCCIIeJIOBATEIILCKUE JICUCTBUS: - BIIAJICTH
HaBBIKAMH y4EOHO-HCCIIEAOBATEIBCKON |
NPOCKTHOW  JESATEIIbHOCTH,  HaBBIKAMHY|
paspemieHus  mpooeM; BBISIBJIATH
PUIMHHO-CJICJICTBEHHBIC CBSI3H "
AKTyaTu3upoBaTh  3aJady,  BBIIBUTATH
TUIIOTE3y €€  pPCIICHUs,  HaXOIUTh
AQpryMEHTHI ISl  JIOKa3aTejIhCTBA CBOUX|
YTBEPXKJICHUW, 3aJaBaTh IapaMeTpbl U
KPUTEPUU  PEIICHUS; aHaJIM3UPOBATH
[NOJy4yeHHbIE B XOJAE pELICHUs 3aJaud
pe3ynabTaThl, KPUTHYECKH OLIEHWBAaTh HX
T0OCTOBEPHOCTb, IPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIOBHSX; - YMETH
NepEeHOCUTh 3HAHMS B TO3HABATEIBHYIO U
MPaKTUYECKYIO obnacTy|

B

(OKHCIUTEIbHOBOCCTAHOBUTEBHBIE, 3K30-1
PHI0TEPMHUYECKHUE, PEAKIIMM HOHHOT'O 0OMEHa),
PacTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI,
HIIEKTPOJIMTHYECKAs AUCCOLUALINS, OKUCITUTENb,
BOCCTaHOBHTEIIb, CKOPOCTh XUMUYECKON PEaKInu,
XUMHYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS
XUMHYECKOTO CTPOCHUSI OpraHu4ecKux BeniecTB A.M.
byTiepoBa, TeOpus ANEKTPOIUTUUECKON THCCOLMAIINH,
nepuoanyeckuit 3akoH .M. Menneneesa, 3akoH
COXPAaHEHHS MAcChl), 3AKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3bIK XUMUU, (AKTOIOTHYECKUE
CBEICHUS O CBOWCTBAX, COCTABE, MOTYYECHUH U
0e30MacHOM HCTIOIb30BAHUN BAKHEUIITUX
HEOPTraHUYECKUX U OPraHUUYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM JAEATEIbHOCTH YEIOBEKA; - YMETh
BBISIBJIATh XapaKTEPHbIE IPU3HAKU U B3aUMOCBS3b
M3YUYEHHBIX MOHATUM, TPUMEHSATh COOTBETCTBYIOIIHE
MOHSATHUS [P ONTMCAHUH CTPOEHHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U HX
[IPEBPALCHUI; BBISIBISATh B3aUMOCBSI3b XUMUYECKHUX
BHAHUU C MOHATUSMU U MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEJMETOB; - YMETh
MICII0JI30BaTh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHNI MEXIYHApPOIHOIO COK03a TEOPETUYECKON U
[PUKJIAJHON XUMHUH U TPUBHAJIBHbBIE HA3BAHMS
BaYKHEHIIINX BEIECTB (ITUJICH, alleTUJIEH, IITULEPHH,
(benomn, popmanbaerus, ykcycHasi KHCJIOTa, TIHUIIMH,
YTapHBIN a3, YIJIEKUCIBIM I'a3, aMMHUAK, TalICHAs!

KN3HCOCATCIbHOCTH, YMCTD|

M3BCCTh, HCTAIICHAA U3BCCTb, IIMTHCBAA COJa U




UHTETPpUPOBATh  3HAHUSA U3  PaA3HBIXJIPYTUX), COCTABIATH (POPMYJIbl HEOPTAHUYECKUX U
OpeIMETHBIX 00JacTeil; - BBIBUTaTh HOBBICOPTAHUYECKUX BELIECTB, YPABHEHUS] XUMHUECKUX

NJICHU, IIpcajiaraTb OPUIriHAaJIbHBIC IMOAXOAbI

peaKqu”I, OOBSICHSTH UX CMBICJI; ITIOATBCPKIAATH

U peleHus; -  CIHOCOOHOCTh  HX[XapaKTepHblE XUMUYECKHE CBOMCTBA BEILECTB

VCIIOJb30BaHUSA B  IIO3HABATEIBHOU W
COLMAJIBHOM IIPAKTUKE

COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMU U 3aMIUCIMU
YPAaBHEHUN XMMUYECKUX PEAKIUU; - YMETh
YCTAHABJIUBATh MIPUHAJJICKHOCTh U3YUEHHBIX
HEOPTraHMYECKUX U OPraHUUYECKUX BEIIECTB K
OTpeJIeNICHHBIM KJIacCaM U T'PYIINaM COCIMHEHUH,
XapaKTEepU30BaTh UX COCTAB U Ba)KHEUIIINE CBOIMCTBA;
OMPENENATh BUAbl XUMUUECKUX CBS3eH (KOBaJICHTHAS,
MOHHAs, METANTHYECKAsi, BOAOPOIHAS ), THUIIBI
KPUCTAJTMYECKUX PEIIETOK BEIIECTB;
KJ1aCcCU(UIIUPOBATH XUMHUYECKUE PEaAKITUH; -
chopMHUpOBAThH IPEICTABICHUS: O XUMUYECKOM
COCTaBJISIOIIEH €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA,
PO XMMHH B TIO3HAHUU SIBIEHUY TIPUPOJIBI, B
(bopMHUPOBAaHUYU MBIIIJIEHUS U KYJIbTYPhI TUYHOCTH, €€
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pEIIeHHs MPAKTHYECKUX 3a/1a4 U DKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U
[PUPOJHOM CpeAEe; - YMETh IPOBOJAUTH PACUETHI O
XUMHYECKUM (HOpMyJIaM U yPaBHEHHUSIM XUMHUYECKHUX
peakiuii ¢ UCIOJIb30BaHUEM (DU3UUECKUX BEITMUNH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOU
CTOPOHBI: MacCChl, 00beMa (HOPMaIbHBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEUIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl TPUHSATHUS
penieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX,
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CBA3aHHBIX C BCHICCTBAMHU U UX IPUMCHCHUCM

OK 02. Ucnonp3oBaTh
COBpEMEHHBIE CPEIICTBA
[MOKMCKa, aHAIN3a U
WHTEPIPETAINN
nH(pOpMauu U
WH(POPMAIIOHH bIC
TEXHOJIOTUH IS
BBITTOJTHCHUS 3a/1a4
npodeccruoHan bHOU
NesITeTbHOCTH

B 00acT IEHHOCTH Hay4YHOTr'O MO3HAHUS: -
c(hOpMHUPOBAHHOCTh MHUPOBO33pEHU,
COOTBETCTBYIOLLETO COBPEMEHHOMY)

YPOBHIO Pa3BUTHsS HAYKH U OOLIECTBEHHOM
NpPaKTUK{A, OCHOBAaHHOIO Ha  JUAJore
KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B IOJIMKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOM u
YUTATENbCKOM  KyJNbTYpbl Kak CpeICTBA
B3aMMOJICUCTBHUSI ~ MEXAY  JIIOJBMH U
MO3HAHUSI MHpA; - OCO3HAHUE IIEHHOCTHU
Hay4HOU NEeSTENbHOCTH, TOTOBHOCTH,
OCYIIECTBIISITh MIPOEKTHYIO u
HCCIIEI0BATEIbCKYIO JEeSATENBHOCTD
WHAUBUAYaIbHO W B rpynne; OsrageHue
YHUBEPCAIBHBIMU y4eOHBIMU

MO3HABATEILHBIMU JEHCTBUSIMU: B) PabOTa)
c wuHbopManMe: - BIAJAETh HaBBIKAMHU]
MoJlydeHuss MH(QOpPMAIMU W3 HCTOYHUKOB

[Pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIIATH MONCK, aHaJn3,
CHCTEMAaTHU3aI1IO0 u WHTEPIIPETALIHIO

WH(GOPMAIINKM PA3IMYHBIX BUAOB U (OpM

[IPEJACTABJICHUS; - CO31aBaTb TEKCThl B
Pa3IMYHBIX dbopmarax c Y4eTOM
Ha3HaueHuss WHGOpPMAIMM ©  LEJIEBOM

ayIMTOpHUH, BEIOUpAsi ONTUMAIIEHYIO (OpMY)

YMETh IJIJAHUPOBaTh W  BBINOJHATH XUMHYECKUH
HKCIIEPUMEHT (MPEBpALEHUs OPraHUYECKUX BEIIECTB
[pY HarpeBaHWUM, MOJYyYEHUE STUJICHA U U3YyUYEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEaKUWW Ha allbJETU/bl,
KpaxmaJyl, YKCYCHYIO KHCIIOTY; JeHaTypauus OeJKOB
Opy  HAarpeBaHWM, LBETHbIE  pEaKUUU  OEJIKOB;
[POBOJAUTH PEAKIMH HOHHOTO OOMeHa, ONpeleNsiTh
Cpelly BOJHBIX PacTBOPOB, KaUECTBEHHbIE PEAKIUU Ha
cynbdar-, KapOOHAT- M XJOPHUA-aHHOHBI, Ha KATHUOH
AMMOHMSI; pEIIaTh HKCIEPUMEHTANbHbIC 3aJaud IO
remaM "Metamnel" u "Hemeramibl") B COOTBETCTBUU C

MpaBUJIaMU TEXHUKH 0€30MacHOCTHU MpU OOpaIeHUu ¢
BEIIECTBAMU M JaOOpaTOpHBIM  00OpYIOBAHUEM;
[PEACTABIATh pe3yabTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe  3almuCHd  ypaBHEHH
COOTBETCTBYIOIIMX  peakiuid U (HopMyIupoBaTh
BBIBOJAbl HA OCHOBE OTHUX pE3YyJbTAaTOB, - YMETh
AHAJIM3UPOBATH XUMHUYECKYIO uHdOpMaIHIO,
MOJIy4a€MYI0 U3 pa3HbIX HMCTOYHUKOB (CpEACTB

MaccoBol WHGpOpMaIu, cetb VHTepHET W ApyTHe); -
BJIaJICTh OCHOBHBIMM METOJAMU HAYy4YHOTO MO3HAHUS
BEIIECTB M XUMUYECKMX sBJIeHUN (HaOIIOIEHUE,
M3MEPEHUE, SKCIEPUMEHT, MOJICIIMPOBAHUE); - YMETh
MPOBOJAUTH PACUETHI MO XHUMHYECKUM (opmyiaam u
YPAaBHEHUSAM XHMHWYECKUX PEAKIHI C MCIOJIb30BAHUEM
(bU3HUeCKNX BEIUYHH, XapaKTePU3YIOMINX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI: MAacCCBl, o0beMa|

[MPCACTABICHHA n BHU3yaJIN3alluH, -

(HOpMasbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIECTBA;
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OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
UH(pOpMAILK, €€ COOTBETCTBUE IMPABOBBIM|
U MOPAJIbHO-3THMYECKHUM  HOpPMaM;
MCII0JIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX
U KOMMYHHMKAallMOHHBIX TEXHOJOTHMH B
peIIeHUH KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX
3ajay ¢ coOmoJeHueM  TpeboBaHUM
OPrOHOMHMKH,  TEXHUKH  O€30MacHOCTH,
FUTUEHBI, PecypcocOepekeHtsl, MPaBOBbIX U
HDTUYECKUX HOPM, HOpM HH(POPMAIIMOHHOMN
0e30MacHOCTH; BJIa/IETh  HAaBBIKAMU
pacno3HaBaHUd M 3alIUThl HH(QOpPMAIUH,

HMCIIOJBb30BATh CHCTCMHBIC XHMHWYUYCCKHC 3HAHUA I

IIPHUHATUSA pemeHHﬁ B KOHKPCTHBIX JKH3HCHHBIX|
CUTyallusiX, CBJA3aHHBIX C BCIICCTBAMU u HX]
IMPHUMCHCHUCM

WH(GOPMAIIMOHHOMN 0e30MmacHOCTH
JTMYHOCTH;
OK 04. DddexTrBHO rOTOBHOCTD K CaMOpPAa3BUTHUIO,- YMEThb IUIAHUPOBATh M BBIMOMHATh XUMHUYECKUIA

B3aMMOJICHICTBO BaTh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

CaMOCTOSITEJILHOCTH U CAMOOTPEIETICHUIO; -
OBJIaJICHUC HaBBIKaMH|
y4eOHOUCCIICIOBATEIIBCKOM, MPOSKTHOM U
conpadbHOM  JesteabHocTH; OBnajeHHue
YHUBEPCATIbHBIMU KOMMYHUKAaTUBHBIMU
nelicTBUAMU: 0) COBMECTHAS JCATEIBLHOCTD:
- IOHUMATh ¥ UCIOJIb30BaTh MIPEUMYIIECTBA
KOMaH/JHOW M WHIWBUAYaJBHOW DPAOOTHI;

[IPUHUMATh e COBMECTHOU
NeATeNIbHOCTH, OpraHU30BBIBAThH u
KOOpPAMHUPOBATh  JCHCTBUA MO €€

JTOCTHIKEHHUIO: COCTaBIATh IUIAH JECHCTBHH,

HKCIIEPUMEHT (TpPEeBpaIeHUs] OPraHUYECKUX BEIIECTB
MpY HarpeBaHUM, TMOJYyYEHUE STUJICHA U U3YyUYEHHUE €Tro
CBOMCTB, KAaueCTBEHHbIC pEaKIMW Ha allbJETHIbl,
KpaxmaJl, YKCYCHYIO KHCIIOTY; JIeHaTypalus OeJIKOB
Mpy  HArpeBaHWM, 1BETHBIE  PEAKIUU  OEJKOB;
MPOBOJAUTH PEAKIMH HWOHHOTO OOMEHa, ONpEeNemsiTh
Cpelly BOJHBIX PacTBOPOB, KaUE€CTBEHHBIC PEAKIUU HA
cynbhar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH
AMMOHHMS; pEIIaTh HKCIIEPUMEHTAIbHBIC 3aJa4d II0
remMaMm "Metamibl" u "Hemerannsl") B COOTBETCTBUH C
MpaBIWJIAMH TEXHUKH O€30MMAaCHOCTH MPU OOpAIICHUH C
BEIIECTBAMU W JA0OpPaTOPHBIM  00OpPYJAOBaHHUEM;

pacupesesisiTh PoJIM C  y4eTOM MHEHUU

MMPCACTABIIATH PC3YJIbTAThI XUMHNYCCKOI'O
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Y4aCTHUKOB 00CyX1aTh PE3YIBTATHL
COBMECTHOW padoOThl; - KOOPAUHUPOBATH U
BBIMIOJHATH padOTy B YCJIOBHSIX PEajbHOIO,

BUPTYaTHLHOTO u KOMOWHUPOBAHHOTO
B3aMMOCHCTBHS; - OCYIIECTBIISITH)
MO3UTUBHOE CTPATErMYECKOE IOBEICHUE B
Pa3IMYHBIX CUTYyaIUsX, MIPOSIBIISATH
TBOPYECTBO U BOOOpaKeHHE, OBITH
MHUIIMATUBHBIM Osgnanenue
YHUBEPCAbHBIMU pEryJIATUBHBIMU

NEUCTBUSIMU: T) MPUHATHE ce0s U APYrux
JTI07Iei: - MPUHUMATh MOTHBBI U ApTyMEHTHI
NpYrux JOJIed NMpU aHajdu3e pe3yJIbTaToB
NEesTEeNbHOCTH; - MPU3HABATh CBOE IMPaBO U
OpaBO JpYrux JoAed Ha OIMMOKH;
pa3BUBaTh CIIOCOOHOCTh NMOHMMATh MHpP C
NO3ULMU APYTOr0 YEJIOBEKa,;

DKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHMI
COOTBETCTBYIOIIMX  peakuud U (HOopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB

OK 07. ConelicTBOBaThH
COXPaHEHUIO OKPY KaIOIIeH
Cpelibl, pecypcocoepesk
CHUIO, TPUMEHSTh 3HAHUS
00 M3MEHEHUH KIUMaTa,
MTPUHIIUITBI OEPEKITUBOTO
MPOU3BOJICTBA, 3PPEKTUBHO
NEICTBOBATH B
YPE3BBIUANHBIX CUTYAIHIX

B 001acTH 3KOJIOTHYECKOT0 BOCTIUTAHUS:
c(hopMHUPOBAaHHOCTH AKOJIOTUUYECKOM
KYJbTYpHI, MOHUMAaHUe BIIUSIHUS]
COIMAJIBHO-2KOHOMHMYECKUX MPOILIECCOB HA|
COCTOSIHUE€ TMPHUPOJHOM U  COLMAIIBHOM
Cpelbl, OCO3HAHKE TI00ATBLHOTO XapakTepa)
DKOJOTHYECKUX TPoOJIeM; - IJIaHUPOBAHUE
151 OCYILIECTBJICHUE JIENCTBUI B
OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHUSA
Leen YCTOMYUBOTO pa3BUTHSA
YEeJI0BEUECTBA; aKTUBHOE HETIpUSITHE

chopMHUpOBaTH TMPEACTABICHUSI: O XUMHYECKOM
COCTABJISIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MHUpA,
pOJIM XMMHM B TO3HAHUM SIBIICHHMM MPUPOIBI, B
(hOpMHUPOBAHUN MBIIUICHHUS U KYJIbTYpbl JTUYHOCTH, €€
(YHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOJIUMOM JIs
pPELICHUS NPAKTUYECKUX 3aJa4d U OKOJIOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO H
[IPUPOJAHON Cpele; yMETh COOIOATh MpaBUII
HKOJIOTHYECKH I1eJ1IeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYAOBOM JESATEIBHOCTH B LEIAX COXPAHEHHSI CBOETO
3I0POBbSI M OKPYXAalUIEW MNPUPOAHOU  CPEJbL;

NTEVCTBUHN, MPUHOCIIINAX BPEJl OKPYKAIOIIECH

YIHUTBIBATD OIIaCHOCTB BOBI[GﬁCTBHﬂ Ha  JXHMBBIC
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cpene; - yMEHHE  IIPOTHO3UPOBATH
HEOJIaronpusTHhIE JKOJIOTUYECKUE
[1OCJIEICTBUSA IIpENPUHUMAEMBIX
NICVICTBUM, [peIoTBpaIlaTh UX; -
pacimpesue OIbITa NEATEIIbHOCTH
DKOJIOTHYECKON HaIIPaBJIECHHOCTH; -
OBJIAJICHUE HaBBbIKAMU y4eOHo-
UCCIIEN0BATEIbCKOM, IIPOEKTHOMN 51

OpPraHu3Mbl ONPEAECICHHBIX BELIECTB, IIOHUMAs CMBICII
[MOKa3aTelIsl IPEIeIbHON JONYCTUMOM KOHLIEHTPALUH

COLMAJILHOM JICSITEIbHOCTH;
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2. OFbEM YYEBHOI'O ITPEJMETA U BUJbl YYEBHOM PABOThI

Bun yueOHoi#i padoTbl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 npeaMera 42
B T. 4.:

OcHOBHOe coJep:KaHHe 42
TEOpEeTUYECKOe 00yIeHNE 28
1ab0paTOPHBIC/ TIPAKTUIECKUE 3aAHITHS 14
IIpodeccuonaTbHO OpHEHTHPOBAHHOE COjIep:KaHue (codepKaHue 5
NMPUKJIATHOTO MOJYJIsA)

TeOpeTHYecKoe 00ydyeHne 2
1a00paTOPHBIC/ TIPAKTUIECCKUE 3AHITH 0
Ipome:kyTounasi arrectanus (1uddepeHHPOBaAHHDBII 3a4eT) 2




3. COAEPKAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEAMETA «OYIL.07 Xumus»

HaumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopMbl OpraHU3auN

AeTeJIbHOCTH 00Y4YaloMXcsl

Oo0neM
B 4yacax

®opmupyembl
e
KOMIIETEHIIUH

Hanpasienust
BOCIIUTATEIbHOM
padoTbI

Paznea 1.

OcCHOBBI CTPOCHUSA BCIIECCTBA

Tema 1.1.
CTtpoeHue aToM0B
XHMHYECKHX
3JIEMEHTOB M
npupoaa
XUMHYECKOM CBA3H

Conepxxanue yueOHOro Marepuaja

1.

CoBpemeHHast MoJieNlb cTpoeHHs arToMa. CUMBOJIMYECKHM SI3bIK
XUMHH. XUMUYECKUH 3JIEMEHT. DIIeKTPOHHAsk KOHPUTypaus
atroMa. Kiaccudukarus XuMU4IeCcKux JIeMEHTOB (s-, pP-, d-
a5eMeHThI). BaneHTHble a5ekTpoHbl. BaeHTHOCTS.
DIeKTpOHHAas MPUPOJIa XUMUYECKOH CBSI3H.
DIIEKTPOOTPUIIATETBHOCTh. BUbI XUMUYECKOW CBSI3U
(KoBasieHTHAas1, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS) U
crocoObI ee 00pa3oBaHus

OK 01

IlozHaBarTenbHOE

IIpakTHYecKkue 3aHATHS

Pemenne 3amanuii Ha UCIIOIB30BAHNE XUMHUYECKON CHMBOJIUKH
Y Ha3BaHUU COEIMHEHUI M0 HOMEHKJIATYPE MEKIYHAPOTHOTO
CO103a TEOPETUYECKON M MPUKIIATHON XUMUU U TPUBUATIBHBIX
Ha3BaHUM ISl COCTABJICHHUS] XUMUUYECKHUX (HOPMYJT
JIBYXaTOMHBIX COCIMHEHUH (OKCUIOB, CYIb(MHUI0B, THAPUIOB U
T.I1.) U IPYTUX HEOPTaHUYECKUX COSTMHEHUIN OTIEIbHBIX
kiaccoB. [IpakTuyeckue 3a/laHusl Ha YCTaHOBIICHUE CBSI3U
MEX1y CTPOEHHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIMYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX AJIEMEHTOB
M X COCIUHEHHUH B COOTBETCTBUH C MOJIOKEHHUEM
Ilepnonueckoil CUCTEMBL.

ITo3uaBaTennpHOE

Tema 1.2.

IlpakTHyeckune 3aHATHSA

OK 01 OK 02
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu

AeTeJIbHOCTH 00y4YalomMXcst

Oo0Lem
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

IHepuoguveckuii
3aKOH U TA0JMIA
JA.A. MenneneeBa

[Tepuonnueckas cucteMa XuMHYECKUX emMeHToB J[. M.
Meuneneesa. PU3NUECKUNA CMBICII

XUMHUYECKOTO 35ieMeHTa B [lepronueckoit cucreme.
3akoHa J[.1. Menaeneea. [Iporno3ser [I.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB. Penienne
MPAaKTUKO-OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha

HEMETATIINYCCKUC CBOI\/'ICTBa, SJICKTPOOTPULATCIIBHOCTD

CTPOCHHEM H TOJIOKEHHUEM B IEPUOANUECKON CHCTEME
xuMudeckux saeMmenToB .M. Menaeneeray»

[lepuoauueckoro 3axona JI.11. MenneneeBa. 3akoHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHYECKHUX JJIEMCHTOB, 06pa3yeMLIx MU
IMPOCTBIX U CIIOKHBIX BEHIECTB B COOTBETCTBUU C ITOJIOKCHUEM

MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepnoanueckoro

XapaKTepU3aluI0 XUMUUYECKUX 21eMEeHTOB «MeTtamnnueckue /

XUMHUYCCKUX IJIEMCHTOB B COOTBETCTBHHU C UX BJICKTPOHHBIM

Paznea 2.

XuMHYeCKHE peakunu

IlozHaBaTenpHOE

Tema 2.1. Tunel
XHMHUYECKHX
peakuuii

Conep:xaHue y4eOHOro marepuaJja

OK 01

KJ'IaCCI/I(bI/IKaI_[I/ISI 1 THUIIBI XUMHYCCKHX peaKHI/Iﬁ C y4aCTUEM
HCOPraHM4CCKUX BEIICCTB. CocraBnenue ypaBHeHI/Iﬁ peaKHI/Iﬁ
COCIMHCHUSA, PA3JIOXKCHU, 3aMCIICHNU A, 06M€Ha, B T.4. peaKHI/Iﬁ
TOpE€HUA, OKHUCIICHHUA-BOCCTAHOBJICHU . YPaBHeHI/IH OKHUCJICHU S -
BoccTaHoBjieHHs. CteneHb OKUCIeHU. OKHUCIUTEND U
BoccTaHoBHTelIb. COoCTaBJIEHHE U YpaBHUBAHUEC OKUCIIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MCTOJIOM JJICKTPOHHOI'O OanaHca.
OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu B IIpUPOAC,

IIPOU3BOACTBCHHBIX ITPONCCCAX U JKUBHCACATCIIbHOCTH OPraHn3MOB

ITo3uaBaTenbpHOE

IIpakTHYecKkne 3aHATHA

17




HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0Lem
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

KonnuecTBeHHbIE OTHOIIIEHUS B XUMHUHU. OCHOBHI)IG KOJINYCCTBCHHBIC
3aKOHBI B XUMHWH U PACUCTELI [0 YPABHCHHUAM XUMHWYCCKHUX peaKHHﬁ.
Monb Kak eIMHHIIA KOJIMYECTBA BellecTBa. MossipHas mMacca.
3aKOHBI COXPAHEHHUS MAcChl U S3HEPTUU. 3aKoH ABOraapo. MospHbIi
00BeM razoB. OTHOCHTEIbHAS INIOTHOCTH ra30B. PacueTsl mo
YpPaBHCHUAM XUMHUYCCKUX peaKHI/IfI C UCIIOJIB30BAHUEM MACCHhI,
00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA

IlozHaBaTenpHOE

Tema 2.2.
DJIEKTPOJIUTHYECK
ast Aucconanus u
HOHHBIH 00MeH

Copep:xaHue y4eOHOro marepuaja

Teopust 31eKTpoIUTHYECKON AUCccorMannu. MIoHbIl. DIEKTPOIUTHI,
HeaIeKTposInThl. Peakiinu nonHoro oomena. CocraBieHue peakiuit
MOHHOTO OOMEHA IyTeM COCTABJICHUS X MOJTHBIX M COKPAIEHHBIX
HWOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE pEaKIMU. 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEaKINI

OK 01 OK 04

IlozHaBarenbHOE

JlaGopaTopHble 3aHATHSA

JlaGopaTopHas paboTta “THITBI XUMHUECKHX PEaKITHA .
HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIMYECTBY UCXOIHBIX H
00pa3yIomMXcs BEUIECTB) U MPU3HAKOB XUMUYCCKUX PEaKITUi.
[IpoBeneHue peakiuii HOHHOTO 0OMEHA, OTIPE/ICIICHUE CPEJIbI
BOJIHBIX PACTBOPOB. 3a[aHus HA COCTABJICHUE HOHHBIX PEaKIuil

ITo3uaBaTenbpHOE

KonTpoabHasi padora

CTpOGHI/Ie BCIICCTBA U XUMHWYCCKHEC pCaKIUH

ITo3HaBateabHOE

Pa3pea 3.

CTpoeHue U CBOHCTBA HEOPTAaHNYECKUX BeLIeCTB

Tema 3.1.
Kuacenpukanus,

Conepxanue y4eOHOro Marepuasia

OK 01 OK 02

ITo3HaBateabHOE
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

HOMEHKJIATYpa 1
CTpOeHHne
HEOpPraHu4ecKUuXx
BelIeCTB

[Ipenmer Heopranudeckoit xumuu. Kiaccuduxanus HeopraHuIecKux
BenlecTs. [IpocTeie U cinoxHbIe BemecTBa. OCHOBHBIE KJIACChI
CJIOXHBIX BEIECTB (OKCH/IbI, TUIPOKCHU/IbL, KUCIIOTHI, COJIH).
B3aumocBs3b HEOpraHMYECKUX BEIIEeCTB. ArperaTHble COCTOSTHUS
BemecTBa. Kpucramnuyeckue u aMmopduble BemiectBa. THrbl
KPUCTATIMYECKHUX PELIETOK (aTOMHasi, MOJIEKYJISIpHasl, HOHHAs,
MeTandeckasi). 3aBUCUMOCTb (PU3MUECKUX CBOWMCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKOHN peIeTKH. 3aBUCUMOCTh XUMHUYECKOI
AKTUBHOCTH BEILIECTB OT BUJa XUMUYECKOU CBS3U U TUIA
KpUCTAJIIMYECKON pemeTku. [IpuurHbsl MHOr00Opasust BelecTB

IIpakTHyeckue 3aHATHS

HomeHknaTypa HeopraHHYECKIX BEIIECTB: Ha3BaHHUE BEIIECTBA
UCXOJIS U3 UX XUMUIECKOH (POPMYIIBI WIIH COCTABICHUE XUMHUYECKON
(bopMyITBI KCXOIS1 M3 Ha3BaHUS BEIIECTBA IO MEXKIyHAPOHOM
(MIOTTAK) nnu TpuBHaibHON HOMEHKIIAType. Permenue
MPAKTUYECCKHUX 3aJIaHUH 110 KJIacCH(PHUKAINN, HOMEHKIIATYpe U
XUMUYECKUM (hOpMYysIaM HEOPTaHUYECKUX BEIIECTB PA3IMIHBIX
KJ1accoB (YrapHbIii ra3, YrIIeKUCIIbIN Ta3, aMMHaK, TalllcHast U3BECTh,
HeTalleHas U3BECTh, MUThEBAsl COJIA U IPYTUX): HA3bIBATh U
COCTaBJIATH (POPMYIIBI XUMHUYECKHX BEIIECTB, OMPEACIISATH
MPUHAJISKHOCTD K Kiaccy. cTOUHUKHM XUMUYECKO# nH(OpMaIiK
(cpenctB MaccoBoi nH(popmaiuu, cetb aTepHeT u npyrue). [louck
nHGpOpMAIINHU TI0 Ha3BaHUSIM, HICHTH()UKATOPaM, CTPYKTYPHBIM

bopmynam

ITo3uaBaTennpHOE

Tema 3.2.

Conepxanue yueOHOro Marepuasia

OK 01 OK 02
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

POU3HKOXUMHYECK
e cBoiicTBa
HEOPraHu4YecKux
BellleCTB

1.Metamibl. O6mme pusnyeckre u XMMHUYECKUE CBOMCTBA METAILIOB.
Crnioco6b1 mosryueHus. 3Ha4eHUE METAIOB U HEMETAIJIOB B IPUPO/IE
U KU3HEAEATEIbHOCTH YeJIOBeKa U opranu3MoB. Kopposus
METaJJIOB: BUAbI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UHU
2.Hemeramibl. O0mue Gpusnyeckue U XUMUYECKUE CBOMCTBA
HeMeTauioB. Tunnunele cBoiicTBa HeMeTauioB [V— VII rpymm.
Knaccudukanus 1 HOMEHKIIaTypa COeAMHEHUI HEMETAIIJIOB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPO/IE

3. X¥uMH4eCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKHUX
BeIeCTB (OKCHUJIOB, THAPOKCUIOB, KUCIIOT, COJICH U p.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB,
BOJIOPOJIHBIX COEMHEHUM, BBICIINX OKCUIOB U THIPOKCHUIOB

IlozHaBaTenpHOE

IIpakTHYecKkue 3aHATHS

CocraBneHne ypaBHEHU XUMHUYECKUX PEAKIIMI C yHaCTHEM MPOCTHIX
U CJIOKHBIX HEOPraHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB ¥ aM(POTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX THPOKCUIOB;
HEOPraHUYECKUX COJIeH, XapaKTepHU3yIOIIUX UX CBOMCTBA. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaH1il Ha CBOMCTBA,
COCTaB, MOJIydeHHE 1 0€30MaCHOE UCTIOIB30BaHUE BAXKHEUIITNX
HEOPraHMYECKUX BEIIECTB B OBbITY U MPAKTHUECKOH JeATeIbHOCTH
YenoBeKa

ITo3uaBaTennpHOE

Tema 3.3.
Npentundurkanus
HEOPraHUYecKux
BelIeCTB

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «aeHTudukanms HeOPraHMIeCKUX
BelllecTB». PellleHne sKCrepuMEeHTANbHBIX 33/1a4 10 XUMHUYECKUM
CBOWCTBAM METAJIJIOB M HEMETAJIOB, IO PACIIO3HABAHUIO U
MOJYYEHUIO COSMHEHUN METANIOB U HEMETAJIOB.
Wnentuduxaiys HEOPraHMYECKUX BEIIECTB C HUCIOJIB30BAHUEM HX

OK 01 OK 02
OK 04

ITo3HaBateabHOE
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

(U3NKO-XUMHYECKUX CBOWCTB, XapaKTEPHBIX KaUE€CTBEHHBIX
peaknmii. KauecTBeHHBIE peakuu Ha cyab(aT-, kKapOoHaT- u
XJIOPUAAHUOHBI, HA KATHOH aMMOHUS

KonrpoJsbHas padora

CBoiiCcTBa HEOPTraHUYECKUX BEIIECTB

IlozHaBaTenbHOE

Paznea 4.

CTpOCHI/Ie H CBOMCTBAa OpPraHu4€CKUuX BEIIECTB

Tema 4.1.
Knaccupuxkaumus,
CTpPOeHUe 1
HOMEHKJIaTypa
OpPraHMYecKux
BelleCTB

Conep:xxanue yuyeOHOro marepuaja

[losiBneHne U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [Ipenmer
OPraHN4ecKo XuMHHU. MeCTO U 3HAaUeHUE OPraHUYEeCKO XUMHH B
CHUCTEME €CTECTBEHHBIX HAyK. XMMUYECKOE CTPOCHHE KaK MOPSIIOK
COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIAaCHO UX BaJE€HTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUNA XUMUYECKOTO CTPOEHUS
opranndeckux coequueHnii A.M. byrnepoBa. YriaepoaHsliil ckeneT
OPraHN4eCcKOU MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT

XMUMHUYECKOTO CTpoeHUs MoJieKyl. M3omepus u uzomepsl. [lonstue o

¢bynkunonanpHo# rpymme. Paaukan. [IpuHIUIB KiTaccupUKaIn
OpPraHUYeCcKUX COCTUHEHNH. MexXTyHapoHass HOMEHKIIATypa U
MPUHIUIIBI HOMEHKJIATYPhI OPraHuYecKuX coequHeHui. [Tonstie 00
a30TCOJICPIKAIINX COCTUHCHUSX, OMOJIOTUIECKA AaKTUBHBIX
BelecTBax (yriieBoaax, sKupax, 6enkax u ap.),
BBICOKOMOJICKYJISIPHBIX COCTUHCHUSAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

OK 01

IlozHaBarenbHOE

IlpakTHyeckue 3aHATHSA
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

Homenknatypa opraHu4ecKux COeIMHEHUM OTACIBHBIX KIAaCCOB
(HachINIEHHBIE, HEHACBIIIIEHHBIE 1 apOMAaTUYECKUE YTIEBOIOPOIBI,
CIUPTHI, PEHOJIBI, alTbJCTH/IBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI U JIp.)
CocraBiieHHE TIOJHBIX ¥ COKPAIEHHBIX CTPYKTYPHBIX (GOPMYJT
OPraHWYECKUX BEIIECTB OT/ACIBHBIX KJIACCOB, UCIIONIB3YS MX
Ha3BaHMS [0 CUCTEMATHICCKOW U TPUBHAIILHOW HOMEHKJIATYpE
(aTHIIeH, aneTuiIeH, rauepruH, GeHom, GopManbIerua, YKCyCHast
KHCJIOTa, TIIMIKH). PacyeTsl npocTeiiiei GopmMysbl opraHuuecKoit
MOJIEKYJIIBI, UCXO/IS1 U3 DJIEMEHTHOTO cocTaBa (B %)

IlozHaBaTenpHOE

Tema 4.2.
CBoilicTBa

Conep:xanue y4yeOHOro marepuaja

OK 01 OK 02
OK 04
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

OpPraHuYecKux
coeIMHEeHU I

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHUI
OTJIENbHBIX KJIACCOB (0COOEHHOCTHU KIacCU(PUKALIUK U
HOMEHKJIATYpPhI BHYTPH KJIaCCa; TOMOJIOTUYECKUN ps] 1 001Iast
(dbopmyna; uzoMepusi; pU3NYecKre CBOMCTBA; XUMUYECKUE CBOMCTBA;
CHOCOOBI TIOJTYUEeHMsI): PEAETIbHbIE YTIEBOI0POAbI (aJIKaHbI U
LUKJI0aJIKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHUKOB
TEIUIa B MPOMBIIIJIEHHOCTH U ObITYy. CBOIICTBa PUPOTHBIX
YTJI€BOAOPOJIOB, HAX0XK/AEHNE B IPUPO/IE U IPUMEHEHHE AJIKAHOB; —
HemnpeeNbHbIe (aJIKEHbI, ATKUHBI U aJIKa/IMEHbI) U apOMaTHYECKHe
yTaeBoA0pOIbl. ['opeHne arneTuieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB
KHCJIOPOJICOJEPIKAIINE COCTUHEHUSI (CTUPTHI ¥ (PEHOJTBI,
KapOOHOBBIE KUCIOTHI U 3(UPBI, albJIETHIbI U KETOHBI, )KUPBI,
yraeBopbl). [IpakTrueckoe npuMeHeHUe 3TUIICHIJIUKOJIS, TIIUIIepUHa,
(denona. [Ipumenenue popmanpaeruaa, aleraibAeruaa, YKCYCHON
KHCIOTHI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motoriue
CBOMCTBA MbLJa

a30TCOJIEprKaIlIe COeTMHEHNUs (AMUHBI 1 AMUHOKHUCIIOTHI, OEIKH).
BricokomonekyssipHble COeTUHEHUS (CUHTETHYECKHUE U
OMOJIOTMYeCKU-aKTUBHBIE). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUiIeHa KaK OCHOBHOE HAINPaBJICHUE €ro
WCIO0JIb30BaHus. [ 'eHeTndeckas CBsi3b MeX Ay KilaccaMu
OpPraHUYECKUX COCIUHEHUI

IlozHaBaTenpHOE

IlpakTHYecKkue 3aHATHSA

CsolicTBa OPraHu4YCCKuX COCI[I/IHGHI/Iﬁ OTACJIBHBIX KIIaCCOB
(TpI/IBI/IaJ'ILHaH " MCXKAYHapOAHAsA HOMCHKIIATYpa, XUMHYCCKUC
CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘IeHI/IH)I MMPEACIIbHBIC (aJ'IKaHLI u
LII/IKJ'IOH.J'IKE[HLI), HCMIPECACIIbHBIC (aJ'II(eHBI, AJIKMHBI 1 aJ'IKa)II/IeHBI) n
ApOMATUYCCKUC YTIICBOAOPOAbI, CIIUPTHI U (l)eHOJ'H:I, Kap6OHOBLIe
KHUCJIOTBI U B(I)I/Ipbl, AJIbJCTHUAbI 1 KETOHBI, aMMHBI 1 aMHHOKHUCJIOTHI,

ITo3HaBateabHOE
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®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS. 3a/laHNsI HA COCTABIICHUE
YPaBHEHUH XMMHUYECKUX PEAKIUMI C yJaCTUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHMUH UX COCTABA U CTPOECHUS

CocraBieHHe cxeM peakiui (B TOM YKCII€ N0 MPEAT0KEHHbIM
LeNOoYKaM MPEeBPAILEHHI ), XapaKTEpPU3YIOLIUX XUMUYECKHE CBONCTBA
OpraHMYECKUX COCAMHEHUN OT/IENbHBIX KJIACCOB, CIIOCOOBI X
MTOJTY4YEHUS M Ha3BaHUE OPraHUYECKUX COCUHEHNH 110 TPUBHAIBHON
W MEXAYHApOJIHOW CUCTEMAaTHYECKON HOMEHKIIaType. Pemenue
MIPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HAa CBOMCTBA
OPraHNYECKHUX COEIMHEHHUM OTIENIbHBIX KJIAaCCOB

JlabopaTopHas pa6ora

JlaGopaTtopHnas padota “IIpeBpareHus OpraHuYECKUX BEUIECTB MPH
HarpeBaHuu". [lonydyeHue 3TUiIeHa U U3YyYEHUE €r0 CBOMCTB.
MonenrpoBaHue MOJIEKYJI M XUMUYECKUX IPEBPAIlCHUI Ha TpUMepe
JTaHa, THJICHA, alleTUJIeHa U Jp.

ITo3uaBaTenbpHOE

Tema 4.3.
Nnentunduxanus
OpPraHMYecKux
BeIlleCTB, HX
3HAYEHHE U
NnpuMeHeHUe B
OBITOBOM M
NMPOM3BOJCTBEHHO
M 1eiTeILHOCTH
YeJI0OBEKA

Copep:xaHue y4e0OHOIro MmaTepuaja

buoopranndeckue coenuuenus. [IpumeHenne u Onoiornvyeckas poJib
yrieBo7oB. OKHCIICHHE YIIIEBOIOB — UCTOYHUK YHEPTUH JKUBBIX
opranu3MoB. O0acT MPUMEHEHHUST aMHHOKHUCIIOT. [IpeBpameHus
OCJIKOB MUIIM B opraHu3mMe. buonornueckue GyHKIIUN OCIIKOB.
buosiornyeckue GyHKIUM )KUPOB. Posib opraHnveckoil XuMuu B
peleHnu mpooeM MnuiieBoi 6e3omnacHocTy Posib oprannveckoit
XMMUU B PEIICHUU MPOOJIEM SHEPreTUYECKOl 0€30MacHOCTH, B
Pa3BUTHH MEIAMIIMHBI, CO3JJAHUN HOBBIX MaTEPUAIIOB, HOBBIX
WCTOYHHUKOB PHEPTUU (QIbTEPHATUBHBIC HCTOUHUKH SHEPTHH).
OnacHOCTh BO3JCHCTBHS HA KUBBIE OPTraHU3MbI OPTraHHUECKUX
BEIIECTB OTAENbHBIX KJIACCOB (YIJI€BOIOPOIbI, CIIUPTHI, (PEHOIIBI,
XJIOPOPraHuYeCcKHe MPOU3BOIHBIC, ATbJACTHABI U JIP.), CMBICI
ToKa3aress MpeAeNbHO TOMYCTUMOI KOHIIEHTPAIUU

OK 01 OK 02
OK 04

ITo3uaBaTenbpHOE
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Hanpasienus
BOCIIMTATEIbHOM
padoTbI

JlabopaTopHble 3aHATUA

JlaboparopHuas padoTa: “UneHTHUKAINS OPraHTISCKUX
COCIMHEHUH OTACNBHBIX KiIaccoB” MaeHTHGHUKAIVS OPraHUIECKUX
COCIMHEHUH OTJIENBHBIX KJIACCOB (HA MPUMEPE ajlbJAEeTHIOB,
Kpaxmaja, YKCYCHOM KHCJIOTBI, OEIKOB | T.I1.) C UCTOJIb30BAaHUEM UX
(PM3HKO-XMMUYECKHX CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX
peakuwmii. Jlenarypanus Oenka rpu HarpeBaHuu. LIBeTHbIE peakiuu
0enkoB. BO3HMKHOBEHNE aHATUTUYECKOTO CUTHAJIA C TOUKH 3PEHUS
XHUMHYECKUX TPOIECCOB MPH MPOTCKAHWH KAYeCTBEHHOU PEaKIUH,
MTO3BOJIAIONICH UICHTU(DHUITIPOBATDH MPEIOKEHHBIE OPTAaHHIECKIE
BEIECTBA

IlozHaBaTenpHOE

KonrpoJsbHas padora

CtpykTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

ITo3uaBaTenbpHOE

Pa3znea 5.

Kunernueckue u TepMogUHAMUYECKHE 32aKOHOMEPHOCTH
NPOTEKAHUS] XMMHYECKHX PeaKkuui

Tema 5.1
CkopocTb
XUMHYECKHX
peaxkuuii.
XuMnueckoe
paBHOBecHe

Conep:xaHue y4eOHOro marepuasa

CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB:
MPUPObl PEATUPYIOIIMX BEIIECTB, KOHIIEHTPAIMU PEarupyronmx
BEIIECTB, TEMIIEPATYPhI U IJIOMIAJAN PEAKIIMOHHON MOBEPXHOCTH.
Tennopsie 3(h(HEKThI XUMUYECKUX PEAKIIUA. DK30- U
SHJOTEpMHUUECKHE, peakiuu. OOpaTUMOCTh Peakuii. XUMHUECKOE
PaBHOBECHE M €T0 CMEIICHHE 10/ ICHCTBUEM PA3IMYHBIX (PAKTOPOB
(KOHIIEHTpAIUs peareHTOB WIH MPOIYKTOB PEaKIUH, TaBJICHHE,
TeMIeparypa) Ajs CO3AaHUs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
xumuueckux npoueccos. [Ipunmun Jle [larense

OK 01 OK 02

ITo3uaBaTenbpHOE

IIpakTHYecKkne 3aHATHA
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Hanpasienus
BOCIIUTATEIbHOM
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Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUM HA aHAJIN3
(axTOpOB, BIAUSIONINX HA U3MEHEHHE CKOPOCTH XUMHUECKOM
pEaKLMH, B T.4. C MO3ULUI IKOJIOTUYECKHU 1IEIECO00Pa3HOTO
MOBEICHUSA B OBITY U TPYAOBOM AEATEIBLHOCTHU B LENAX COXPAHEHUS
CBOETO 3710POBBS M OKPYXKAIOLIEH PUPOIHON cpenbl. Penenue
MIPAaKTUKO-OPUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHUE TPUHIIUIIA
Jle-lllaTenbe i1 HaXOKICHUS HAIIPABIICHUSI CMEILEHNs] PABHOBECHS
XMMHMUYECKOHN pPeaKIMM U aHAINU3 (PAKTOPOB, BIUSIONINX HA CMEILIEHUE
XUMHUYECKOTO PABHOBECHS

IlozHaBaTenpHOE

Pa3pea 6.

PactBopbI

OK 01 OK 02
OK 07

Tema 6.1. IloasgTHE
0 pacTBopax

Conep:xanue y4yeOHOro MmaTepuaja

PactBopenune kak HpU3MKO-XUMUYECKUH TTporiecc. PacTBopsl.
CrocoObI MPUTOTOBJIEHUS PACTBOPOB. PacTBOPUMOCTS.
MaccoBas 107151 paCTBOPEHHOT0 BeniecTBa. CMBICH MOKa3aTesst
MpeiebHO JOMYCTUMON KOHIIEHTPAIMH U €r0 UCTIOJIb30BaHUE
B OIIEHKE 3KoJiornyeckoi 6ezonacuoctu. [IpaBuna
9KOJIOTMYECKHU 11e71eco000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AESITEILHOCTU B LENSIX COXPAHEHUSI CBOETO 370POBbs
Y OKpY>KaroIllel MPUPOIHOM Cpe/ibl; ONaCHOCTh BO3/ICHCTBUS Ha
YKUBBIE OpPTraHU3MBbI OIIPEJICIICHHBIX BellecTB. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha
PacTBOPBI, UCHOJIb3yeMble B OBITOBOM U MTPOU3BOJCTBEHHON
NeSITENHOCTH YeJIOBEKa

ITo3uaBaTenbpHOE

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COIeP:KaHMe (Coep:KaHue
NPHUKJIATHOTO0 MOIYJISA)

Pasznen 7.

XuMus B ObITY M IPOM3BOACTBEHHON NeATEJIBLHOCTH Ye10BEeKa

OK 01 OK 02
OK 04 OK 07

Ilo3HaBarteapHOE
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HaunumenoBanue
pa3aesioB U TeM

Coaepixkanue yueOHOro Matepuasia u GopmMbl OpraHu3aluu
AeTeJIbHOCTH 00y4YalomMXcst

Oo0nLeM
B 4yacax

®opmupyemMbl
e
KOMIIETEHIIUH

Hanpasienus
BOCIIMTATEIbHOM
padoTbI

IK.1.1

Tema 7.1 Xumusa B
ObITY H
NMPOU3BOACTBEHHO
M JesITeJJbHOCTH
yeJ10BeKa

Conepxxanue yueOHOro MarepuaJja

Hogeiimne 10CTKEHUST XUMUYECKOW HAYKA U XUMUYECKON
TeXHOJIOTUH. Posb XMMHUH B 00€eCTIeYeHUH KOOI MUECKOH,
SHEPreTUYecKOoN U MUIEBOI 0€301aCHOCTH, Pa3BUTUU MEIULIUHBI.
[IpaBuna nmoucka u aHaaM3a XUMUYECKON HHOpMaLnu u3
Pa3IMYHbIX HCTOYHUKOB (Hay4Has U ydeOHO-Hay4yHas JIUTeparypa,
cpeacTBa MaccoBoi nHGopMmaluu, cetb HTepHeT)

IlozHaBaTenbHOE

IIpakTHyeckue 3aHATHS

Tlouck n aHanm3 KencoB o MPUMCHCHUH XUMHNYCCKHUX BCIICCTB U
TEXHOJIOTHH ¢ ydeToM Oyyiiei mpodeccnoHaaIbHOM NeITeTbHOCTH
IO TeEMaM: BaKHEHIIINE CTPOUTCIJIIBHBIC MaTCPUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHAIIbI, KPACKH, CTEKIIO, KEPAMHUKa,
MaTepHaITbl TS AJIEKTPOHUKH, HAHOMAaTEePHAaJIbl, TEKCTUIIbHBIC
BOJIOKHA, NICTOYHUKH SHEPTUH, OPTAaHUYECKHE U MUHEPATIbHBIE
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHSI. 3alIuTa:
[IpencraBnenne pe3ybTaTOB pelICHHUs KEHCOB B (hopMe MUHU-
JOKJIa/Ia C MPEe3eHTAIUEH

IlozHaBarenbHOE

Bcero:
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4. YCJIOBUSA PEAJIN3ALIMU TIPOI'PAMMBI YYEBHOT' O IPEIMETA

4.1. TpeGoBanuss K MHUHHUMAJIbHOMY MAaTEePHAILHO-TEXHUYECKOMY
o0ecIeYeH 1o

Peanuzanus nporpaMmbl yuyeOHOTO mHpeaMmeTra TpeOdyeT Haaudus y4dyeOHOro
kaOuHera OOIECTBO3HAHUE.
O6opynoBaHue y4eOHBIX KAOMHETOB U JTa0OPATOPUI:

- TOCaI0YHBIE MECTa 0 KOJIMYECTBY 00YJarOIIUXCS;

- pabodee MeCTO MpernoaaBaTers;

- IEMOHCTPALIMOHHBIN CTOJI

- BBITSKHOM 1IKad

- yueOHO-HaTJIs AHBIE TIOCOOHS 110 XUMUMU;

-nabopaTopHoe 000pyAOBaHUE (MUKPOCKOI C MUKpOIIpenapaTamH,
NepruoINYecKasi CUCTeMa XUMHUECKuX 3neMeHToB 1.V, MeHnaeneesa. makatel u
TaOJIULIBI IO XUMUH)

Texaudeckue cpepcTBa 0OyICHHUS:

- MHTEPaKTUBHASI IOCKA C JIMIICH3MOHHBIM TIPOTPaAaMMHBIM 00€CTICYeHUEM U

MYJIbTUMETUATIPOCKTOP .

O6opynoBaHue 1a00paTOPUU U pabOUINX MECT JIaOOpPaTOPHU:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YYAIOIINXCS;

- pabouee MECTO MPEeno/1aBaTes;

- BBITSDKHOM mIKad;

- IEpUOJINYECKasA CUCTEMA XUMUYECKuX 3emeHToB [[.1. Menneneena,;

- XUMUYeCKas Mocy/a;

- XUMUYECKHE PEaKTUBBI.

4.2. UudopmanuoHHoe odbecneyeHne 00yueHust

OCHOBHBIE HCTOYHUKH

1. Audunorenona, M. B. Xumusi: yaeOHUK U MPAKTUKYM JIJISI CPETHETO
npodeccuonanpHoro oopazosanus / M. B. Audunorenosa, A. B. ba6kos, B. A.
[TokoB. — 2-e u3x., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 291
c. 24

2. llleromuxuna, H. A. O6mas xumus: yue6uuk mis CITO / H. A.
leronuxuna, JI. B. Munaesckasi. — Cankr-IletepOypr: Jlanb, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumusi: yaeOHHUK U IPAKTUKYM JJIsI CPEAHETO
npodeccuonansHoro 0OpazoBanus / A. b. Hukonbckwuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u pon. — Mocksa: M3narensctBo IOpaiit, 2022. — 507 c.

4. Xumust: yueOHUK 1Jig CpeliHero mpodeccuoHaibHoro oopazosanus / 1O. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan; mox obmieit pegakiueii I

29



H. ®aneeBa. — 2-e uzn., nepepad. u qon. — Mocksa: U3natensctBo FOpaiit, 2022.
— 431 c.
JlonoTHUTEIbHBbIE HCTOYHUKH

1. Xumus. 10 knace. YrinyOonéunslii ypoBeHb: yueouuk/ B.B. Epemun, H.E.
Kysemenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. —
M.: TIpocBemenue, 2022. — 446, [2] C.: ni.

2. Xumus. 11 xnacc. Yrioyonéunsiit ypoBeHb: yueounk/ B.B. Epemun, H.E.
Kysbmenko, A.A. [Ipo3nos, B.B. JIlynun; nox pen. B.B. Jlynuna. — M.:
[Ipocsemienue, 2022. — 478, [2] c.: ui.

3. Xumus. Yriyonennslil ypoBeHb. 10—11 kiaccel: paboyast mporpamMma K JUHUH
YMK B.B. JlynuHna: yueOHo-meTonuueckoe rnocooue / B.B. Epemun, A.A. JIpo310B,
N.B. Epemuna, 2.10. Kepumos. — M.: lIpoda, 2017. — 324, [1] c.

4. Meroauueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenko, B.1.
Tepenuna, A. A. Jlpo3aoBa u aAp. «Xumus. YriayoneHHslid ypoBerby. 10 kinace / B. B.
Epemun, A.A. [Ipo3nos, U.B. Epemuna, B. 1. Maxonuna, O. FO. CumoHoBa, 3.10.
Kepumor. — M.: [Ipoda, 2018. — 339 c.: umn.

5. Meronnueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Jlpo3noBa u ap. «Xumus. YTiuyosieHHslid ypoBeHby». 11 kiacc / B. B. Epemun, A.A.
Hposznos, .B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.:
Hpoda, 2018. — 423 c.: un.

6. I'ycera, E. B. Xumus qs CIIO: yue6HOo-MeToanueckoe nmocooue / E. B. I'ycena,
M. P. 3uranmmuna, /1. . Kynukosa. — Kazanb: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texcrt: 31eKTpOHHBIH // JIaHb: 371eKTPOHHOOUOIMOTEYHAS
cucrtema. — URL: https://e.lanbook.com/book/196096 (nata ob6parieHus:
14.10.2022). — PexxuM focTyma: Juist aBTOPH3. MOJIb30BATECH.

7. YUepnukosa, H. FO. Xumusi B 10CTyITHOM H3J10KEHUU: yueOHOE TTocoOue s crio /
H. 1O. Yepnukoa. — 2-e u3f., crep. — Cankrt-IletepOypr: Jlanb, 2022. — 316 c. —
ISBN 978-5-8114-9500-9. — TekcT: asekTpoHHbIH // JIaHb:
anekTporHOOMOIHOTeYHas cuctema. — URL: https://e.lanbook.com/book/195532
(mata obpamienus: 14.10.2022). — Pexxum noctyma: j1sl aBTOPHU3. TMOIH30BATENCH.
8. llleBuunpina, JI. B. Xumus: yaebnoe nmocoodue / JI. B. llleBuunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texct: anexTponHslii / Jlanb: anekTpoHHO-O0uOIMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). — Pexum
J0CTyna: i aBTOPU3. MOJIb30BATEIIEH.

9. biiuuos, JI. H. Xumus: yueonuk s CIIO / JI. H. bounos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. —

ISBN 978-5-8114-7904-7. — TekcT: aneKTpoHHbIH // JIaHb:
anekrporHoOHOIMoTeYHast cuctema. — URL: https://e.lanbook.com/book/167183
(mara obpamienus: 14.10.2022). — Pexxum goctyna: s aBTOPU3. MOJIb30BaTENCH.
10. T'abpuensn, O. C., JIpicoBa, I'. I'. Xumusi: kHUTa 115 TIperioaBaTes: yueo.-
MeTton. nocooue. — M. Akagemus, 2012. - 332 c.
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11. Yepnuxosa H. IO., Memepsakosa E. B. Pemaem 3agaun no xumun
camocTtosaTenabHO: yueoHoe nocodue / H. FO. YUepnukosa, E. B. MemepsikoBa —
Canxrt-IlerepOypr: Jlansb, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpa)XHEHUH U 3a]1ay 10 OPraHUuYeCKON XUMHUU:
yueOHoe nocooue / B.A. PesnnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.
13. Kanyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O01ast u Heopranuyeckas
xumus. [lpaktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanoB — CaHkT-
[leTepOypr: Jlans, 2020. — 152 c.

14. I'a6bpuensa O.C. Xumus: yueb. nis cryd. npod. yued. 3aBenenuii / O.C.
INa6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus y1s npodeccuil U CeuaibHOCTEH TEXHUYECKOTO
npoduis: yaeOHHK JUIs CTYI. YUpexkaeHuit cpea. npod. oopazoanus / O.C.
la6puensn, U.I'. OctpoymoB. — 4-¢ u3a., ctep. — M.: U3narenbckuii eHTp
«Axanemus», 2017. — 272 c.
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOU JNCIUIIJIMHBI

KonTposb u oneHka pe3ynbTaToB OCBOCHMS 00IIE00pa30BaTENbHON JUCIUIUIMHBI
pPacKpbhIBalOTCA  4epe3  AWCIUIUIMHAPHBIE  pe3yJbTaThl, HaIpaBJICHHbIE Ha
dbopmupoBaHue o0MMX U NMPO(HECCUOHAIBHBIX KOMIIETEHIIMI MO pa3jenaM U TeMaM
coJiep KaHusl y4eOHOro MaTrepuana.

Oo0wmas/npodeccnonanbHas Paznen/Tema T OLeHOYHBIX MEPONIPUATHUSA
KOMIIeTeHI U
OK 01 OK 02 Paznen 1. OcHoBBI 1. Tect «CtpoeHue aToMOB
CTPOEHHS BEILEeCTBA XUMHUYECKUX 3JIEMEHTOB U
Tema 1.1,Tema 1.2. IIPUPOJA XUMHUECKOU CBS3H».

2. 3a1aun Ha COCTaBJICHUE
XUMUYECKUX HOPMYIT
JIBYXaTOMHBIX COCTMHECHHIA
(oxcunoB, cynbduaoB,
TUAPUAOB U T.11.). 3. 3aganusd
Ha HCTIOJIb30BaHHE
XUMHYECKON CHMBOJIUKH M
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIaType
MEXTyHapOJHOTO COI03a
TEOPETUYECKON U MPUKIIATHOU
XUMUU U TPUBUAITBHBIX
Ha3BaHUU JUISI COCTABIICHUS
XUMUYECKUX HOpPMYIT
JIBYXaTOMHBIX COCIMHCHHIA
(okcuaoB, cynb(umoB,
TUAPHUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCTUHCHHI
OTICIBHBIX KJIACCOB

2. Tect «MeTammueckue /
HEMETaJUIMYECKHUE CBOMCTBA,
AJIEKTPOOTPHUIIATEIHHOCTD H
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B
NEPUOAUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. M.
MenneneeBay. 2.
[IpakTrueckue 3agaHus Ha
YCTaHOBJICHUE CBS3U MEXITY
CTPOCHHEM aTOMOB
XUMHYECKHX JIEMEHTOB U
MEePUOANYECKUM U3MEHEHHEM
CBOMCTB XUMHYECKUX
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3JIEMEHTOB U UX COCJMHECHUH B
COOTBETCTBHUH C MOJIOKECHUEM
[Tepuoauueckoii cucreme. 3.
IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 33JIaHUS Ha
XapaKTEePHU3aALUI0 XUMHUYECKIX
AJIEMEHTOB: «MeTtauindeckue /
HEMETaJUTMYECKUE CBOMCTBA,
ANIEKTPOOTPHUIATEIIHLHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
TTOJIOKECHUEM B
MIEPUONYECKON CHCTEME
XHMHUYECKUX 3jiemenToB J[. 1.
MeneneeBay

OK 01 OK 04

Pa3gen 2. Xumnueckue
peakuuu

THnel XUMHYECKUX
peakuuii

DIEKTPOTUTHICCKAS
NIUCCOLAALUA U UOHHBIHN
o0MeH

. 3aJjaun Ha cOCTaBIICHUE
YPaBHEHUH pEaKIni: —
COCIMHEHUS, 3aMeIICHUS,
pasnokeHus, oOMeHa; —
OKHCITHTEITLHOBOCCTAHOBHUTEITHHBIX
peaKkui ¢ UCTII0JIb30BAHUEM
METO/1a AJIEKTPOHHOTO OanaHca. 2.
3agaun Ha pacyeT MaccChl
BeIeCTBa WK 00BEMA T'a30B I10
U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAacCe UIH 00BEMY
OJIHOTO M3 Y4acTBYIOUIUX B
pEaKIuu BEIIECTB; pacUEThl MACCHI
(0OBéMa, KoTMYeCTBa BEIIECTBA)
MPOJIYKTOB PEAKIUH, €CIIH OJTHO U3
BELIECTB UMEET IPUMECH

1. 3amanus Ha COCTaBIICHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaKIuii ¢ yuacTueM KUCIOT,
OCHOBAaHMI U COJIEH,
YCTaHOBJICHUE U3MEHEHHS
KHCIIOTHOCTH CPEIIbI 2.
JlaGoparopnas padota "Turibt
XUMUYECKUX peakuun”

OK 01

Pasznen 3. Crpoenune u
CBOMCTBA
HEOPraHUYECKUX BEILECTB

1. Tect «<Homenkatypa u
Ha3BaHUE HEOPraHUYECKUX
BEILECTB UCXOd U3 UX
XUMHUYECKON (OPMYIIbI UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIbI HCXOS U3 Ha3BaHUS
BEILECTBA 110 MEXAYHAPOIHOU UIIU
TPUBUAIBHON HOMEHKJIATYype». 2.
3alauM Ha pacyeT MacCOBOM J0JIH
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(Macchl) XMMHUYECKOTO dJIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn). 3. IIpakTuyeckue
3aJjaHus 110 KJIacCH(UKaLUH,
HOMCHKJIATYPE ¥ XUMUYECKIM
dbopmynamM HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB. 4.
[IpakTnyeckue 3a1aHus Ha
OIPEIEIEHNE XUMHYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJa XUMUYECKOH
CBSI3M M THUTIA KPUCTAJUTHYECKOM
pelIeTKH

OK 01 OK 02

Ddusuko-xuMHuUecKue
CBOMCTBaA
HEOPraHWYECKUX BEIIECTB

1. Tect «Ocobennoctu
XUMUYECKUX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCUIOB U coJeit». 2.
3aaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEAKIIHI
C y4acCTHEM MPOCTHIX M CIIOKHBIX
HEOPraHUYECKHUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB 1
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIOT,
OCHOBaHUH U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTraHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3aJaHus Ha
CBOMCTBA U MOJIy4ECHUE

OK 01 OK 02 OK 04

Nnentuduxamus
HEOPraHMYECKUX BEIECTB

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHus TI0 COCTABIICHUIO
XUMHYECKUX PEaKlHii ¢ ydacTHEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUTSl KX
uneHTudukanuu. 2.JlabopatopHas
pabora: “Unentudukanys
HEOPraHWYECKUX BEIIECTB”

OK 01

Paznen 4. Ctpoenue u
CBOMCTBA OPraHMYECKHUX
BEIIESCTB
Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIECTB

1. 3ananus Ha cocTaBieHUE
Ha3BaHWM OpraHUYECKUX
COCAVHEHUN 110 TPUBUAIILHON
WJIM MEXIYHapOJHOU
CUCTEMAaTHUYECKON
HOMEHKJIaType. 2. 3alaHus Ha
COCTABJICHUE MOJIHBIX U
COKPAILLEHHBIX CTPYKTYPHBIX
(bopMyIn OpraHMYECKUX
BELIECTB OTACIBHBIX KJIACCOB.
3. 3azaum Ha onpeaeneHue
npocTeiiiiei GopmyIbl
OpraHNYeCcKON MOJIEKYJIBI,
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OK 01 OK 02 OK 04

CBoiicTBa OpraHMUYECKUX
COCAVHEHUN

UCXOJs U3 DJIEMEHTHOIO
cocrana (B %)

1. 3ajaHus Ha cocTaBieHHE
YPaBHEHUN XUMUYECKUX
peaKuuii ¢ yaacTuemM
OpraHUYeCKHUX BEIECTB HA
OCHOBAaHUU UX COCTaBa U
CTpoeHHUs. 2. 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTIOCTPUPYIOIITUX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKIuid
Y TEHETHUYECKOM CBSI3U
OPraHUYEeCKUX BEIIECTB
pa3HbIX Kiaccos. 3. PacueTHble
3a/1a4¥ 110 YpaBHEHUSIM
pEeakIuii C ydyacTueM
OPraHNYeCKHX BEIIECTB. 4.
JlaGoparopnas padota
“IIpeBpalieHns OPraHUuYECKUX
BEIIECTB IPY HarpeBaHuu'

OK 01 OK 02 Paznen 5. Kunertnueckue [IpakTUKO-OpUEHTHUPOBAHHBIE
Y TEPMOJIMHAMUYECKHE TEOPETUYECKHUE 3aJJaHUs Ha aHAJIU3
3aKOHOMEPHOCTHU (hakTOpOB, BIUSIONINX HA
MPOTEKaAHUS XUMHYECKUX W3MEHEHUE CKOPOCTU XUMUYECKOH
peakuuii peaKkIuu.
CKOPOCTh XMMUYECKUX [IpakTHKOOpHEHTUPOBAHHBIE
peakuuii. XuMH4YeCcKoe 3a/1aHUsl HA IPUMEHECHHE
paBHOBECHE npuniuna Jlelllatense mist
HaXO0XJCHUS HaIpaBJICHUS
CMEIIICHUS PaBHOBECHUSI
XUMHUYECKON PEaKIMU U aHAJIU3
(hakTOpOB, BIUSAIONINX HA
CMEICHUE XUMHUYECKOIO
paBHOBECHs
OK 01 OK 02 Paznien 6. PactBopbl 1. 3amaum Ha MPUTOTOBJICHHUE
pactBopoB. 2. [IpakTuko-
OPUEHTUPOBAHHBIE PACUECTHBIE
3a/1aHUsl Ha TUCTIEPCHBIE
CHUCTEMBI, UCTIOJIb3yEMBIE B
OBITOBOI M IPOU3BOJICTBEHHOM
OK 01 OK 04 HccnenoBanue CBOICTB JIeSITEILHOCTH YeJIOBEKa
pacTBOpOB JlaGopatopHas pabota

“IIpuroroBneHue pacTBOpoB”

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJCP:KAHNE (COIepKaHUe TPUKJIATHOTO MOAYJIA)
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OK 01 OK 02 OK 04 OK 07

Paznen 7. Xumust B ObITY U
MPOU3BOJACTBEHHOMN
JeATeITbHOCTH YeJI0BEKa

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
JEATEbHOCTH YEI0BEKa

Keiic (¢ yuerom Oymymieit
podeccHoHATEHOM e TEIILHOCTH)
Bo3MosxHbIe TeMbI KelcoB: 1.
[Toremienune knumara u
BBICBOOOKICHUE Ta30BbIX THIPATOB
co JHa okeaHa. 2. bynymue
MaTepHaIbl U aBUa- , MAITUHO- U
npubopoctpoenus. 3. HoBrie
MaTepHaIbl IS COJTHETHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
PACTHTEILHBIX IIPEIIapaToB
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IIpuioxenue 1
IIpumepHasi TeMaTHKa MHAUBUAYAJBHBIX IPOEKTOB MO NPEeAMETY

buorexHonorus u reHHas nHxxeHepuss — TtexHosorun XXI Beka.

HanotexHoiiorus xak NpUOpUTETHOE HANIPABICHNUE PA3BUTUS HAYKU U IIpou3BoACTBA B Poccuiickoit denepanuu.

CoBpeMeHHBIE METO/Ibl 00€33apakMBaHUSI BOJIBI.

ANOTpOIYs METaJIOB.

Kuznp u nesareabHocts .M. Menpaeneena.

«IlepuoanueckoMy 3aKoHy OyJlylliee HE TPO3UT Pa3PYIICHUEM...)»

Cunre3 114-ro snementa — TpuyM@d poccUiicKux GU3UKOB-SAEPIINKOB.

H3oTomnsl Bogopoaa.

. Ucnonb3oBanue painoakTUBHBIX U30TOMOB B TEXHUYECKUX IIEIISAX.

10 PeHTreHoBCKOE U3TyYEHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEUIIMHE.

11.11na3ma — 4eTBepTOE COCTOSIHUE BEILIECTBA.

12. AMopdHBIe BeliecTBa B MPUPOE, TEXHUKE, OBITY.

13.0xpaHa okpy>Karoleu cpepl OT XUMUYECKOro 3arpsi3sHeHus. KonnuecTBeHHbIE XapaKTepUCTUKU 3arps3HEeHUS
OKpY’KaroUen Cpesbl.

14.TIpumeHeHune TBEpAOTO U ra3o00pa3Horo okcuaa yriaeposaa (IV).

15.3amuTa 030HOBOTO PKpaHa OT XMMUUYECKOT0 3arps3HECHUS.

16.'pyboaucnepcHbIe CUCTEMBI, UX KJIacCU(PUKAIUSA U UCIIOIb30BaHUE B MPOGECCUOHAIBHOM TeATEILHOCTH.

17.KocmeTnyeckue remnu.

18.IlpumeHeHue CycrneH3uil u IMyIbCUN B CTPOUTEIHCTRE.

19.Munepaiibl 1 TOpHBIE TTOPOABI KAK OCHOBA JIUTOC(EPHI.

20.PactBOpBI BOKpYT Hac. THIIBI pacTBOPOB.

21.Bona kak peareHT U cpefia Jisi XAMUYECKOTo Mporiecca.

22.Ku3nb u nestenpHOCTh C. AppeHuyca.

23.Bxian oTedecTBEHHBIX YUEHBIX B PA3BUTHE TCOPUH DIICKTPOITUTHUUECKON JUCCOIHATIHH.

24.Y cTpaHeHue )KeCTKOCTH BOJIbI HA MPOMBIIUICHHBIX TPEITPUITHSIX.

CoNok~WNE

37



25.CepHast KUCJI0Ta — «XJI€0 XUMHUYECKON MTPOMBILUIEHHOCTH .
26.Vcnionb30BaHnEe MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PAZTUYHOTO IPOPUIIA.
2.OKcHUbl U COJIM KaK CTPOUTENIbHbIE MAaTEPUAIIbI.

28.Ucropus rumnca.

29.1loBapeHHas COJIb KaK XMMHUYECKOE ChIPheE.

30.MHoronukuii kKapOOHAT KaldbIUs: B IPUPOE, B TPOMBIIIEHHOCTH, B OBITY.

38



39



	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	2. ОБЪЕМ УЧЕБНОГО ПРЕДМЕТА И ВИДЫ УЧЕБНОЙ РАБОТЫ
	3. СОДЕРЖАНИЕ И ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО ПРЕДМЕТА «ОУП.07 Химия»
	4. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	5. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ОБЩЕОБРАЗОВАТЕЛЬНОЙ ДИСЦИПЛИНЫ
	Приложение 1
	Примерная тематика индивидуальных проектов по предмету

