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Pabouas mporpamMma yueGHOTO npenMeTa «XuMus» MpeHa3HadeHa Uil OCBOCHUS OCHOBHOM
npodeccnoHansHOM oOpazoBarenpHOl mporpaMMbl CITO Ha 6a3e 0CHOBHOTO 00IIEero 0O0pa3oBaHuUs
C TIOJyYEHUEM CPEIHET0 001Iero oopa3oBaHusl.

Pabouast mporpamma paspaborana Ha ocHoBe PI'OC cpemgnero obmero obpazopanus (Ilpukasz
MunucrepcTBa obpa3zoBanusi U Hayku PD ot 17 mas 2012 r. N 413) u npumepHO#l mporpaMMbl
o0uieo0pa3oBaTeIbHOM  AUCHUIUIMHBL XUMHS 1 NpOdEeCcCHOHANBHBIX  00pa3oBaTeNIbHBIX
opranuzanuii, oxobpenHoit Hayuno-meroauueckum coBetoM LlenTpa mnpodeccroHaIbHOTO
oOpazoBanusi u cucteM kBanudukanuii denepasbHOro rocylapcTBEHHOro  OOHKETHOTO
yupexnenuss «DenepanbHblii  HHCTUTYT pasButus oOpazoBanusy (OI'BY «DUPO») wu
PEKOMEH/IOBAaHHOM /ISl pealin3allii OCHOBHOI MpodeccrnoHanbHOi 00pa3oBaTeNbHON MPOrpaMMbl
CIIO nHa 6a3e ocHOBHOro o0mIero oOpa3oBaHUS C MOJyUYEHHEM CpEeIHEro oOIero odpazoBaHUs,
[Tpotokon Ne 3 ot 21 urons 2015 r.

OPTAHU3ALINA - PASPABOTUYHMK: T'ocymapcTBeHHOE MpodecCHOHATBHOE 00pa30BaTEIIbHOE
yupexieHue «ChIKThIBKAPCKUN aBTOMEXaHUYECKUI TEXHUKYM»

COCTABUTEJIb — Kacesa Hartanbsa Hukonaesna, npenogasatens xumun ['TIOY «CAT»
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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa [MOTOTHUTENHLHOTO YYEOHOrOo TpeaMera «XUMHUS» TMpeIHa3HaueHa JUIs
u3ydyeHuss B Npo(ecCHOHANBHBIX  O0pa30BaTEeNbHBIX  OpPraHU3aAIMAX,  PEATH3YIOLIMX
o0pa3oBaTeNbHYI0 IPOrpaMMy CpedHero oOmiero o0pa3oBaHMs B IpPEEIax OCBOEHHUS OCHOBHOM
npodeccuonanbHoi oOpazoBatenbHOl mporpammbl CITO (OINOIT CIIO) na Ga3e OCHOBHOTO
o0uiero o0pa3oBaHus MPH MOATOTOBKE KBATU(HUIIMPOBAHHBIX pabOUnX, CIyKAIIKUX U CIIELUATNCTOB
CPEJIHErO 3BEHA.

Pabouass mporpamma paspaborana Ha ocHoBe TpeOoBanuii DPI'OC cpemHero oOIIero
o0pa3oBaHMs, MPEABABIAEMBIX K CTPYKTYpE, COACPXKAHUI M pe3yJibTaTaM OCBOEHHUS Y4eOHOIO
npeaMera «XUMHS», B COOTBETCTBUU ¢ PekoMeHIaluusMHU MO OpPTaHU3alliU MOJIYYEHHs] CPEeTHEro
obmiero oOpa3oBaHUs B TpeAerax OCBOCHHA 00pa30BaTENbHBIX IMPOTPAMM  CPEIHETO
po¢eCCHOHAIBHOTO 00pa30oBaHus Ha 6a3¢ OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4ETOM TpeOOBaHUMA
(denepanbHBIX TOCYIapCTBEHHBIX O0Pa30BaTENbHBIX CTAHIAPTOB M MOJIy4aeMol mpodeccuu wim
CHEIMAIbHOCTH  cpeaHero  mpodeccuoHanpHoro  obOpa3oBanus  (muceMo  JlemapTameHta
rOCY/IapCTBEHHOW TMOJUTHKYU B cepe MoAroToBKU padounx kaapos u 1O MunobpHayku Poccun
ot 17.03.2015 Ne(06-259).

Copepxanue nporpamMMmbl y4dyeOHOro mnpeamera «XHUMHs» HallpaBI€HO Ha JIOCTH)KEHUE
CIEAYIOLINX LeJel:

- (opmupoBaHue y OOy4aroUIMXcs YMEHHUS OLIEHMBAaThb 3HAYMMOCTh XMUMHUYECKOIO 3HAHMS IS
Ka)KI0ro YeJIOBEKa;

- opmMupoBaHKEe Y 00YUAIOUIMXCS LEIOCTHOTO MPEICTABICHUS O MUPE U POJIM XMMHUHU B CO3JIaHUH
COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTHHBI MHPA; YMEHUS OOBSICHITh OOBEKTHI U MPOIECCHI
OKPY’KaIOIIEH JNEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIbTYpPHOH, TEXHUYECKOU Cpenbl,
UCIIOJIB3YS JITISl 9TOT0 XUMUYECKUE 3HAHUS;

- pa3BUTHE y 00YUAIOMINXCSl YMEHUN pa3indaTh (PaKkThl U OLICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIHI,
BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPUEB C OMPEICICHHON CUCTEMOM 1IEHHOCTEH,
(dbopMynupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

- npuoOpereHre OOy4arOIIMMHUCS ONbITA Pa3HOOOPA3HOM  JEATENbHOCTH, TIO3HAHUA U
CaMOIIO3HAHUS; KJIIOUEBbIX HAaBBIKOB, UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE I Pa3IUYHbIX BHI0B
JESTENIbHOCTH (HABBIKOB pEIIeHHs MpoOsieM, MPUHATHS peIlleHuH, MoKcKa, aHanmu3a U o0paboTku
uH(pOpMalli, KOMMYHHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUM, COTPYJHUYECTBA, OE30MaCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HMU).

PabGouas mporpamma  MOMET  HCIOJB30BAThCSl  APYTUMU  NpOo¢eCcCHOHATbHBIMU
00pa30oBaTeNbHBIMU OPraHU3AlMsIMU, PEATU3YIOIIMMU O00pa30BaTEIbHYI0 MPOTpaMMy CpEIHEro
obmero oOpazoBanust B mpenenax OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIEr0 OOpa30BaHUS;
MpOrpaMMbl TOJATOTOBKHM KBaTU(UIIMPOBAHHBIX pabO4YMX, CIYKaIIMX; MPOrpaMMbl MOJATOTOBKHU
cniennanuctoB cpennero 38eHa (ITIKPC, I[TTICC3).



1. MACIHOPT PABOYEN ITPOT'PAMMBI

1.1 O6mas xapakTepucTuKa y4e0HOro npeamera «XuMms»

B conepxanue yuyeOHOro mpeamera BKIIOUYEHBI MPAKTUYECKUE U TAOOpATOpHbIE 3aHSTHS,
UMeroIue MpopEecCHOHATBPHYI0 3HAUYMMOCTh JUIS  CTYJIEHTOB, OCBAaMBAIOIIUX BBIOpAaHHBIE
npodeccuun CITIO mnu cnienmansaoctu CITO.

[IpakTUKOOpUEHTUPOBAHHBIE 33JaHUS, IPOEKTHAs AESITEIbHOCTb CTY/IEHTOB, BBIIIOJIHEHUE
TBOPUYECKHUX 3aJaHUi U  TOArOTOBKAa pedeparoB  SIBISIOTCS  HEOThEMJIEMOHW  YacThIO
00pa30BaTeNbHOTO MpoIiecca.

N3ydyenne ydyeOHOro mnpeamera «XuUMHUS» 3aBEpIIACTCs IMOJBEACHUEM HTOroB B (opme
KOHTPOJILHOM pabOThl B paMKax MPOMEXKYTOUYHOM aTTECTAllMU CTYIEHTOB B IPOLIECCE OCBOCHUS
OIIOII CIIO ¢ nosyyeHueM cpeHero oomero oopasoBaHus.

1.2 MecTto yuyeOHOro npeaMera B yueOHOM ILIaHe
VYueOublii npeamer «XuMuUA» SBISETCS JOMOJHUTENBHBIM W H3Y4aeTcs B IHKJIE
JlononHUTEIbHBIC yueOHbIe TpeaMeThl yueoHoro miana OITOIT CITO (IVYII).

1.3 PesyaibTaThl 0CBOCHHA Y4eOHOI0 peaMeTa

OcBoenmne cojaepkaHusi y4deOHOro mpenMeTa «XuUMHs» O0OeCHeuuBaeT JOCTHIKEHUE
CTYJIEHTaMH CJIEIYIOUINX pe3yJIbTaTOB:
* IUYHOCMHDBIX .
JI1. 4yBCTBO TOPIOCTH M YBa)XKEHHsS] K HUCTOPUU M JOCTHIKEHUSM OTEUECTBEHHOW XUMHYECKOMU
HAyK{; XUMHYECKU T'PaMOTHOE IOBEJEHHE B MPOGECCHOHAIBHON IEATEIbHOCTH M B OBITY IpH
oOpallleHnU ¢ XUMUYECKUMU BEIIECTBaMU, MaTepuaiaMy U MPOoLEeccami;
JI2. TOTOBHOCTh K HPOJOJDKEHHIO 00pa30oBaHUS M IOBBILEHUS KBaTU(UKAMM B H30paHHOU
po(hecCHOHANIBHOM J1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMUYECKMX KOMIIETEHIUI B
ITOM;
JI3. yMeHue uCHOJIB30BATh JOCTH)KEHHUS COBPEMEHHOW XHWMHUYECKOM HAyKM W XHMHUYECKUX
TEXHOJOTHI [UIsl TOBBILIEHHS COOCTBEHHOTO MHTEUIEKTYaJIbHOTO pa3BUTHS B BbIOpaHHOMN
npodeccuoHaIbHOMN J1eSTeTbHOCTH;
* Memanpeomemubix:
MTI1. wucnonp3oBaHME pa3IUYHBIX BHJOB II03HABATEIBHONW JACATEIBHOCTH U  OCHOBHBIX
MHTEJJIEKTYaJbHBIX OmNepauuid (MOCTaHOBKM 3ajadyd, (GOpPMYyJIHMPOBAHUS TUIIOTE3, aHalIu3a u
CHHTE3a, CpaBHEHHUs, 0000IIEHHs], CUCTeMaTU3alliH, BBISIBICHUS IPUYMHHO-CIIECTBEHHBIX CBS3EH,
MOMCKa aHaJIOroB, (pOPMyYIMPOBAHUS BBIBOJOB) JJIS PEIIEHUS NOCTABICHHON 3aJaul, IPUMEHEHUE
OCHOBHBIX METOJIOB MO3HaHUs (HAOIIOAEHUS, HAYYHOT'O SKCIIEPUMEHTA) Ul U3YYSHMs PAa3IMYHbIX
CTOPOH XHMHMUYECKHX OOBEKTOB U TMPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTAJIKUBAThCs B PO ecCHOHAIBHOU cdepe;
MT?2. ucnionb30BaHNe pa3IMYHBIX HCTOUHUKOB JUUISI MOJIyYEHHUs] XUMUYECKOH HH(opMaIiy, yMmenue
OLICHUTH €€ IOCTOBEPHOCTD ISl TOCTHKEHHS XOPOILIUX PE3ylIbTaToOB B MpodecCHoHaIbHOU cdepe;
* npeOMemHuIX:
IT1. chopMUpPOBAaHHOCTH MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHOW HAayYyHOW KapTHUHE MHUPA;
NOHUMAaHME POJIM XUMHUHU B (POPMUPOBAHUH KPYro3opa U (PyHKIIMOHAIBHOW IPAMOTHOCTH YellOBeKa
JUISI pEIIeHUs TPaKTHUECKUX 3aj1ay;
[12. BrageHWe OCHOBOIOJNATAIOUIMMH XUMUYECKUMHU TIOHATHUAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
I13. BnageHWe OCHOBHBIMM METOJAMH HAyYHOTO I[IO3HAHUS, HCIOJIB3YEMBIMU B XUMHH:
HaOJII0/IEHUEM, ONHMCAaHUEM, HM3MEPEHHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBACHATH
pe3yJbTaThl MPOBEIEHHBIX OMNBITOB M Ji€JaTh BBIBOJBI; TOTOBHOCTh M CIOCOOHOCTh MPUMEHSTH
METO/Ibl TO3HAHUS NIPU PEIIEHUH MPAKTUYECKUX 33]1a4;



[14. chopMuUpOBaHHOCTH YMEHMsI JaBaTh KOJIMYECTBEHHBIE OLEHKH W IPOM3BOAUTH PACUETHI 11O
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

I15. BJIAACHUC MMPaBUJIaMH TCXHUKHU 0€e30IacHOCTH IIpU UCIOJIb30BAHUU XUMUUYCCKUX BCUICCTB;

I16. chopmupoBaHHOCTE COOCTBEHHOH MO3UIMM 10 OTHOUIEHHWIO K XUMHMUYECKOW HH(pOpMalUH,
IIOJIy4aeMOU U3 Pa3HBIX HCTOYHUKOB.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

«XUMHUA»

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Bun yuebHoi paboTbl

Obvem yacoe

MakcumajibHas yyeOHasi HATpy3Ka (Bcero)

171

Oos3aTeibHAsA ayIMTOPHAsA yuyeOHas1 Harpy3Ka (Bcero) 114
B TOM YHCIIE!

- TEOPETUYECKUE 3aHATHUS 44

- IPAKTUYECKHE 3aHATH 30

- 1abOpaTOPHBIC 3aHATHUS 40
CamocrosiTejibHasi pa6oTa ody4yarwiierocsi (Bcero) 57
B TOM YHUCIIE:

MPOMEXYTOUYHASA ATTECTALIUSA

B hopme nuddepeHnmpoBaHHOTO 3aUeTa 2




2.2. TemaTH4yecKHil NJIAH U colep:KaHue YUeOHOTo npeaMeTa « XuMHsDH)

HaunmenoBanue Coneprkanue ydeOHOT0 MaTepuraa, J1abopaTopHbIe
pasziesnoB U TeM paboThI U IPAKTHYECKUE 3aHATHUSA,
caMoCTosITeNIbHas paboTa CTYJCHTOB

O0BeM
4acoB

YpoBeHb
OCBOCHHS

BBEJIEHUE

1. OBIIASA U HEOPTAHUYECKASA XUMUA

1.1. OcHOBHBIE Cooepicanue yuedbnozo mamepuana
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IOHATHA U 3aKOHBI OCHOBHBIE TTOHSTHS XUMHU. AJIJ'IOTpOHI/Iﬂ.
OCHOBHBIE TTOHSITHUSA U 3aKOHBI XUMHH.

Jlabopamopnsie 3anamus:
[TonsiTHE «IOJI» U €r0 HCIIOIH30BAHHE B XUMHUHU.

Ilpakmuueckue 3anamus:

[IpuroroBnenue pacTBOPOB € 3aJaHHON MacCOBOMI
JI0JIEN paCTBOPEHHOI'O BEILIECTBA.

Pemenne pacdeTHsIX 3a1a4.

Camocmoamenvnan paboma 00y4arOwuxca.
Pabota ¢ nmutepatypoit 1 UnTepHeT-pecypcamu,
[OJITOTOBUThH COOOIEHUS U IIPE3CHTALUH.

1.2. Ilepuoauueckuit Coodeporcanue yuednozo mamepuana

13

3aKOH U [lepuonnueckuii 3akoH u [lepuonnueckas cucrema
Ilepuoauueckas xumuueckux sneMeHnToB .M. Menzaeneesa.
cucreMa XUMUYCCKUX | CtpoeHue atoma. CTpoeHue 31eKTPOHHOU
DJIEMEHTOB 00oJ10ukH aroma. [lepuoagudeckuii 3aKoH.

H.N.Menneneepa u Jlabopamopnvie 3anamua:

CTPOCHHE aToMa OC0OEHHOCTH CTPOCHHS aTOMOB TTEPEXOTHBIX
sneMenToB. CpaBHEHHE CBOMCTB MPOCTHIX BELIECTB
3IIEMEHTOB OJHOTO MEPHOJA M OJHOM TPYIIIIEL.

Ilpakmuueckue 3anamus:
MoaenupoBanue noctpoenus Ilepuognueckoit
TaOIUIIBL.

Camocmoamenvnas paboma 00y4aOwuxca.
Pabora c nureparypoit u ntepHeT-pecypcamu,
MOJITOTOBUTH COOOIEHUS U IPE3ECHTALHH.

1.3. Ctpoenue Cooepircanue yuebnozo mamepuana

15

BEIIECTBA HNonnas xumndeckas cBsa3b. KopajieHTHAas
XUMHUYECKas CBI3b. MeTannndeckas XuMHdecKas
CBsI3b. ATperaTHbIE COCTOSTHUS BEIIIECTBA.
Bonopoanas xumuueckas cBsi3b. YHCTbIE
BEIIECTBA U cMecH. [lucrnepcHble CHCTEMBI.

Jlabopamopnvie 3anamus:
Tume! kpucTauyeckux pemretok. [lomydenne
9MYJIbCHH, CYCIIEH3UH U KOJJIOUTHOTO PaCTBOPOB

Ilpakmuueckue 3anamus:
Paznenenne cmeceii.

Camocmoamenvnas paboma o0y4auuxcs:
Pabota ¢ nutepatypoit u UnTepHeT-pecypcamu,
MO/ITOTOBUTH COOOIIIEHUS Y MPE3EHTAIlUH.

1.4. Boga. PacTtBOpB!. Coaepsxanue yueOHOro MaTepuaa

13

8




DIIEKTPOIUTHYECKAS
aucconuanua

PactBops1. PacTBOpeHue.
XKectkocTh Boabl. CIOCOOBI €€ yCTpaHEHUs!.

Jlabopamopmuuie 3anamusn:

Teopus 37AEKTPOIUTUYECKON JUCCOLHALIIH.
OO6Hapy>keHue HOHOB B PaCTBOPax JIEKTPOIUTOB.
Pemrenue skcnepuMeHTAIbHBIX 337]a4 HA
pacrno3HaBaHHe HOHOB B pacTBOPE.

[Tonyuyenue ’ecTKo! BOJBI U €€ YMSITYeHHE.

Ilpakmuueckue 3anamus:

VYciioBHs TPOTEKAHUS PEAKIIUN MEK]y paCTBOpaMu
3JEKTPOJIUTOB 10 KOHLA. [Ipurorosnenue
pacTBOPOB 3aJJaHHOM KOHLCHTPALUH.

Camocmoamenvnana padoma o0y4arOuuUxc.
Pabora ¢ nutepatypoit u UnTepHeT-pecypcamu,
MOATOTOBUTH COOOIIEHUS U MPE3CHTAIUH.

1.5. Knaccudukanuus
HEOPraHUYECKUX
COCOUHCHHI U UX
CBOMCTBA

Conep:xaHue yueOHOro MaTepuaJia

17

KucaoTel 1 ux cBONCTBA.
OcHOBaHHUS U X CBOMCTBA.
Coau ¥ UX CBOMCTBA.
OKcuIbl ¥ UX CBOMCTBA.

Jlabopamopuvie 3anamus:

I'mnponus coneit. McnibiTanue pacTBOPOB KUCIIOT,
OCHOBAaHMUH U COJIEH UHIUKATOPAMH.
B3aumoneicTBue KUCioT ¢ MeTalIaMu.
N3yueHne B3auMOAECUCTBUS KUCIIOT C
OCHOBaHUSMU U coisiMU. M3ydueHue pa3inoxeHus
TUAPOKCHUIA MEJIU U 3aMEILEHUS MEIH JKEIE30M.
N3ydeHue peakuuii MeXIy COJISIMH.
I'eneTnyeckas cBA3b MEXKYy Ki1accamu
HEOPraHWYECKUX COCTMHEHUN.

Hpakmulteacue 3aHamus.
CsoiicTBa HCOPTaHNYCCKUX COE€OUHEHUI
PA3JIMIHBIX KJIACCOB.

Camocmoamenvnas paboma 00y4aOuuxca.
Pabora c nuteparypoit u ntepHer-pecypcamu,
MOJITOTOBUTH COOOIIEHUS U TPE3EHTAIMH.

1.6. XumMuueckue
peakuuu

Conep:xaHue yueOHOro MaTepuasa

19

Knaccudukanus XuMHYeCKUX peaKIIHid.
DJIEKTPOJIN3.

Jlabopamopuuvie 3anamus:

DnekTposn3 pactBopa conu. CocraBinenue OBP.
Haxoxnaenue TernoBoro 3gpQexra XuMuIecKux
peaKkuuid.

Ilpakmuueckue 3anamusn:

CocraBnenne OBP MeTo10M 31€KTPOHHOTO
OanaHca. Pemenue pacueTHbIX 3a/1a4 Ha
HaXOXJICHUE CKOPOCTH peaKkiuu. BiusHue
pa3nUYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU
peakuuu. BausiHue pazianuHbix (akToOpoB Ha
XUMHYECKOE paBHOBECHE. Pelienne pacyeTHhIX
3a/1a4 Ha HaXOXKJEHUE TEIIOBOTro dddekra

9




peakIuu.

Camocmoamenvnas padoma o0y4arOUuUxc.
Pabora ¢ nutepartypoit u UnTepHeT-pecypcamu,
MOATOTOBUTH COOOILEHUS U MPE3EHTAIUH.

1.7. Metaiuibl u
HEMETAJLIBI

Copep:xaHue y4eOHOro MaTepuaa

18

Jlabopamopnuvie 3anamus:

Mertaisl — npocthle BemiecTBa. Kopposus
METaJIJIOB. 3aKajika 1 oTIyck crainu. Hemeramisl —
npocTeie BeuecTa. [Ipon3BoacTBO cepHO
KHUCIOTHI. CHUIIMKATHAS TPOMBIIICHHOCTb.

Ilpakmuueckue 3anamus:

Pemenue skcnepuMeHTAIbHBIX 3a7a4 [0 TEME
«Mertannsl». Penienue skcriepuMeHTaIbHbIX 3a/1a4
o reme «Hemeramney. [lonyuenue, cobupanue u
pacro3HaBaHUE Ira3oB.

Camocmoamensnas paboma od0yuaOuuxca.
PaGora c nureparypoit u UntepHer-pecypcamu,
MOATOTOBUTH COOOIICHUS U TIPE3EHTAIUH.

2. OPTAHUYECKASA XUMUA

2.1. OcHOBHBIE
MOHATHS OPTaHUYECKON
XUMHUHU U TEOPUS
CTPOCHUS
OPraHUYeCKHUX
COE€IMHEHUN

Conep:xanue yueOHOro MaTepuaJia

11

Jlabopamopuuvie 3auamusn:

Teopust cTpoeHUs OPraHUuYECKUX COCTUHEHUM.
Bune uzomepun. Kiaccudukanus opraHuuecKux
coenunenuil. Knaccugukarus peaxkmii B
OpraHUYECKON XUMUHU.

Ilpakmuueckue 3anamu:

Knaccudukanys u HOMEHKIIaTypa OpraHUuYecKuX
BeleCcTB. M3roToBiieHne Moenel MOJIEKYI
OpPraHMYECKUX BEIIECTB.

Camocmosamensnas paboma oo0y4aouuxcsa.
Pabota ¢ nutepatypoit u UnTepHeT-pecypcamu,
MOATOTOBUTH COOOIIEHUS U PE3EHTAIUH.

2.2. YrneBoaopoasl U
UX MPUPOIHBIE
ACTOYHUKHU

Conep:xanue yueOHOro MaTepuasa

18

AnkaHbl. AJTKeHbI. AJIKagueHbl. AJTKUHBI.
Apensl. [Ipupoanslil 1 nonyTHBINR HEPTAHOI ra3sbl.
Hedts. Kamennsiit yroms.

10

Jlabopamopnsie 3anamusa:

O3HakoOMJIEHHE ¢ KOJUIEKIHEN KaydyKOB U PE3UHBI.

O3HakoMJIeHHE ¢ KoJuIeKLueil 00pa3oB HePTH.

Camocmoamensnas paboma 00yuaOuuxca.
PaGora c nureparypoit u MntepHer-pecypcamu,
MOJITOTOBUTH COOOIIEHUS U IPE3CHTAIUH.

2.3.
Kucnoponcoaep:xaine
OpraHUYEeCKHe

Conep:xaHue yueOHOIro MaTepuaJia

17

Cnuptel. MHOroatoMHble cnupThl. DEHOIT.
Anbnerunsl. Kap6oHOBBIE KMCTOTHI. YTIEBOIBI.

10




COEIUHEHUS

Jlabopamopmuuie 3anamusn:

CBoiicTBa 3TUIIOBOTO CITUPTA U TIIMIEPUHA.
KauecTBeHHbIE peakIK Ha albIETUAbI U KETOHBI.
CrnoxHble 3(UPHI U KHUPHIL.

Ilpakmuueckue 3anamus:
Homenkiatypa u u3omepusi CHUPTOB.
CBoiicTBa YKCYCHOW KHCIJIOTHI.
CBolicTBa IJIIOKO3BI M Kpaxmaia.

Camocmoamenvnan padoma o0y4arOUuUxc.
Pabora ¢ nuteparypoit u UnTepHeT-pecypcamu,
MOITOTOBUTH COOOIIEHUS U MPE3EHTAIUH.

2.4. Azorcoaepaiiue
OpraHHyYecKue
COEIUHEHMUS.
[Tonmumepsnr

Conep:xaHue y4eOHOIro MaTepuaJia

17

AMuHBl. AHWINH. AMUHOKUCIOTEL. | eHeTHYecKas
CBSA3b MEXAY KJIACCAMHU OPTaHUYECKHUX
COCTMHEHU.

Jlabopamopnuvie 3anamus:

[Tonumepsl. CBoliCTBa OEIKOB.
O3nakomiieHHE ¢ 00pa3amMu IIacTMace.
O3HakoMJIeHHEe ¢ 00pa3laMi BOJIOKOH.

Ilpakmuueckue 3anamus:

Nnentrudukanus OpraHuuecKuxX CoeauHEHUN
Pacmio3naBsanmne ninactMmacc. Pacrio3naBanmne
BOJIOKOH.

JudbdepeHnrpoBaHHbIN 3a4eT.

Camocmoamenvnan paboma 00y4arOwuxcsa.
Pabota ¢ nmutepatypoit u UnTepHeT-pecypcamu,
MOJITOTOBUTH COOOIIEHUS U TPE3EHTAIHH.

BCEI'O

114
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no

©oOoNO O AW

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.

3. IPUMEPHBIE TEMbI PE®EPATOB (JOKJIAZ1OB)
N UHIANBUAYAJIBHBIX ITPOEKTOB

buorexnonorusa u renHas uHxkeHepus — texnonorun XXI Beka.

HaHoTexHOJIOTHS KaKk NPUOPUTETHOE HAIpaBICHUE Pa3BUTHS HAyKW M IPOU3BOJACTBA B
Poccuiickoit @enepanuu.

CoBpeMeHHbIE METObI 00€33apa’KuBaHus BObI.

AJ10TpONNs METAJUIOB.

Kuznup n gesrensHocth .M. Mennaeneena.

«IleproanyeckoMy 3aKOHY Oy/ylllee HE TPO3UT PA3PYIICHUEM. . .»

Cunres 114-tro anemerTa — TpuyM@ pOCCHICKUX (HU3UKOB-SICPIITHKOB.

N3oTonsl Bonopoaa.

Hcnonb3oBaHue paguoaKTUBHBIX U30TONOB B TEXHUYECKUX LEISX.

. PEHTreHoBCKOE U3/1y4eHHE U €r0 UCIO0Ib30BAaHUE B TEXHUKE U MEUIMHE.
11.
12.
13.
14.
15.
16.
17.

[1nasma — yeTBepTOE COCTOSIHUE BELLIECTBA.

AMopdHBIE BelecTBa B PUPOIE, TEXHUKE, OBITY.

OxpaHa OKpy’Karollel cpelpl OT XUMUYECKOTO 3arpsi3HEHUS.

KonnyecTBeHHBIE XapaKTEPUCTUKH 3arPSI3HEHUSI OKPYKAIOLIEH Cpe/ibl.
[TpumeHeHue TBepAOro u razoodpasHoro okcuaa yriaepoaa (IV).

3aiuTa 030HOBOT'O 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

I'pyboaucriepcHble CUCTEMBI, UX KJIaCCU(PHUKAIM M UCIOJIb30BaHUE B MPO(decCHOHATbHON
JIeSATEIIbHOCTH.

KocmeTrnueckue reinu.

IIpuMeHeHne CyCIeH3Ui U OMYJIbCUI B CTPOUTEIILCTBE.

MuHepaiibl ¥ TOpHbIE IOPOABI KaK OCHOBA JIUTOChEPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Boza xak peareHT u cpelia 1 XUMHUYECKOro Iporecca.

Kuznub u gestenpHocTh C.Appenunyca.

Bxitag 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUE TEOPHH IEKTPOIUTUYECKON TUCCOLHALINN.
VYcTpaHeHne )KeCTKOCTH BOJIbl Ha TPOMBIIITIEHHBIX MPEATPUATHSAX.

CepHas KUCIIOTa — «XJIe0 XMMHUYECKON MPOMBIIIJIEHHOCTI.

Hcnonp30BaHne MUHEPATbHBIX KUCIOT HA MPEANPHUATHAX Pa3IMuHOTO MPOQUIIs.
OKcHIBI U CONU KaK CTPOUTENBHBIE MATEPUAIIBI.

Hcropus rurca.

[ToBapeHHas COIb KAaK XUMHUYECKOE CBIPBE.

MHoronukuii kKapOOHAT KaJbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peaxiuu ropeHus Ha MPOU3BO/ICTBE U B OBITY.

BupryansHoe MOAENMPOBAHNE XUMHYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

DIEKTPOIN3 PACIIIABOB DJICKTPOIUTOB.

[lpakTuyeckoe  HpUMEHEHHE  DJIEKTPOJiM3a:  padUHUPOBAHUE,  TaNbBAHOIIIACTHKA,
rajgbBaHOCTETHS.

HcTopus noaydeHus U IPOU3BOICTBA AIIFOMUHMSL.

DIEKTPOTUTUYECKOE TOTydYeHUE U pahUHUPOBAHHE MEJIH.

Kuzup n aestensHOCTH 1. J[9BH.

Ponp MeTamioB B UICTOPUM YEJIOBEUECKON LIMBUIIN3ALINY.

Hcropust 0Te4eCTBEHHON YEpPHOM METaJLUTyPrUH.

CoBpeMEHHOE METAJUTYPTUUECKOE TPOU3BOJICTBO.

Hcropust oTeueCTBEHHON IBETHON METaJUTYPrUH.

Ponp MeTamioB u criaBoB B HAYYHO-TEXHUUYECKOM IPOTPeECCe.

Koppo3us MeTamioB 1 criocoObl 3aLIUTHI OT KOPPO3UH.

12



46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.

57.
58.
59.
60.
61.
62.

WueptHble uiu 6J1aropoJHbIe Ta3bl.

Poxnaromue conm — rajgoreHsl.

Uctopus mBeACKOW CIUYKH.

Wcropust BOBHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOU XUMUMU.

Kuznb u gestensHocTh A.M.byTiepona.

Buranusm u ero kpax.

Posb 0T€UEeCTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTHH MUPOBOM OPraHUYECKON XUMHUH.
CoBpeMeHHbIE TTPEICTABICHUS O TEOPUH XUMUUYECKOT'O CTPOCHHUS.

DKOJIOTMYECKUE aCIIEKThI UCII0JIb30BAHUS YTIIEBOJOPOIHOTO ChIPBSI.

OKOHOMMYECKHE aCIEKThl MEXIYHAapOJIHOIO COTPYIHHMYECTBA IO HCIOJIb30BAHUIO
YTJIEBOJOPOAHOTO CHIPHSI.

Hcropust OTKpBITHSA U pa3paOOTKH Ta30BBIX U HE(PTSIHBIX MeCTOpOXAcHUN B Poccuiickoii
®denepauuu.

XUMHUS yTIeBOJOPOIHOTO ChIPhS U MOs Oyaymias mpodeccus.

VYTr1eBo10pOIHOE TOIIIMBO, €r0 BUIBI U Ha3HAYCHHE.

CuHTeTH4ecKe KayqyKu: HCTOpUsL, MHOTOOOpa3He U MePCIEeKTUBBI.

Pe3nHoTexHIUECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IPOTpecce.
CBapoyHO€ MPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJIOB B HEM.

Hedts u ee TpaHCOPTHpOBKAa KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHAPOJIHOTO
COTpYAHUYECTBA.
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4. YCJIOBUA PEAJIN3ALIUN YYEBHOI'O IPEAMETA
4.1. TpeGoBannss K MUHMMAJTBHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecre4eHuIo

Peanuzamus yueOHOTO TIpenMeTa TpeOyeT Haau4us yueOHOro KaOuHeTa X UMHS.
O6opynoBanue yueOHOro KabuHeTa:

- TocKa, MeJ, MapKepbl

- TOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- BBITSDKHOU 1IKad;

- HabOp XUMHUYECKOM MOCYbl U MPUHAJUICKHOCTEN AJ1s1 1a00paTOPHBIX U MPAKTUYECKUX PaboT;

- HabOpBI PEAKTUBOB OPraHUYECKUX U HEOPTAHUYECKUX BEIECTB;

- KOMIUICKT y4eOHO-HATJISTHBIX TOCOOMH «XUMUS)

Texnudeckue cpercTBa 0OyueHHUS:
- KOMIIBIOTEP C JIMLIEH3UOHHBIM [IPOIPaMMHBIM 00€CIIeUeHHEM;
- MYJIbTUMEIUNHBIN IIPOEKTOD;
- DKpaH.

4.2. UudopmanuonHoe odecrieueHne o0ydeHust
Ilepeyenb pexkomMeHayeMbIX Y4eOHbIX H31aHuil, IHTepHeT-pecypcoB, JAONOJHUTEIbHOM
JUTEPaTyphbl

OCHOBHBIE UICTOYHUMKMU:

1. T'abpuensn O.C. Xumusa ans npodeccuili M CHEHUaTbHOCTEH TEXHUYECKOro HpoQuIs:
YU4eOHUK JUIS CTyHd. Y4pexjaeHuid cpen. mpod. ooOpazoBanus / O.C.I'abpuensH,
N.I".OctpoymoB. 7-e u3f., crep. M.: MU3natensckuii neHTp «Akagemus», 2018. 272 c.

2. TI'muaka H.JI. O6mas xumus: yae6Hoe mocooue / H.JI. 'muaka. Mocksa: KnoPyc, 2022. 749
c. URL:https://book.ru/book/943894. Tekct: snexTpoHHbIi. Pexum goctyma: 1o
MOJIITUCKE.

3. XuMUS: NpaKTUKyM: yueb. mocobue JUIst CTyl. YUpeKACHUH cpell. mpod. oOpa3oBaHUs; MOA

pen. O.C.I'abpuensina. 7-e uzn., crep. M.: U3narenbckuit ieHTp «Akanemusi», 2019. 304 c.

4. KysnenoBa H.E. Xwumwms: 10 kmacc: 0a30BbI  ypoBeHb: Y4YEOHHUK JJIsl  ydyalluxcs
obmeoOpa3zoBarenbubix yupexaenuit / H.E. Kysnenosa, H.H.I'apa. M.: Benrana-I'pad,
2012. 288 c.

5. Kysnenosa H.E. Xwumwms: 11 kmacc: 0a30BbI  ypoBeHb: YYEOHMK Ui YyYaIlMXCs
obmeobpazoBarenbHbix yupexaeHuit / H.E. Ky3nenoa, A.H. Jleskun, M.A. [llaranos. M.:
BenTana-I'pad, 2012. 208 c.

6. Pymutuc T.E., ®empmman @.I. Xwumusa: opramxumus: yded. mig 10
obmreoOpazoBar.yupexaenuit. M.: IIpocsemenne, 2007. 192 c.

7. Tabpuemnsa O.C. Xumust: YueOHuk ais crya.cpen.npod.yqued.3asenenuii / O.C. ['abpuensiH,
N.I". OctpoymoB. M.: U3natenbckuil neHTp «Axkagemus», 2005. 336 c.

8. Epoxun FO.M. Xumus: YdeOHuk utst crya.cpen.npod.yued.3aseaenmnii / FO.M. EpoxuH. 6-¢
u3a., ucnp. u pom. M: M3narenbckuii neHTp «Akaaemus», 2005. 384 c.

9. edu.rkomi.ru/ Kypc «Xummus»

JOITOJIHUTEJIBHBIE NCTOYHUKU:

1. T'opxoBenko M.IO. moypounble pa3paboTku Mo XuUMUM K yueOHbIM Kommiektam O.C.
I'a6puensina u np., I'.E. Pynsurtuca u np., JI.C. I'yzes u ap. 10(11) xkmacc. M.: «<BAKOv,
2006. 320 c.

2. Hob6porun JI.}O., Cnactuna M.I'. Xumusa. 10 xmacc. KoHTposibHbIE pabOTBl B HOBOM
dbopmare. YuebHoe nmocodue. M.: «MuTemnekt-Lentpy», 2011. 128 c.
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10.

11.

12.

13.
14.

15.

Epoxun FO.M. COopHUK 3a/1a4 ¥ yIIpaXHEHUH 110 XUMHH (C JUAAKTHYECCKUM MAaTEPHUATIOM):
VYueb. mocodue mis cryn.cpea.npod.yued.3apenennii / FO.M. Epoxun, B.1. ®ponos. 2-¢

u3 M., crep. M: U3natenbckuii neHTp «Axagemus», 2005. 304 c.
KoHnTtponbHo-u3mepurensubie Matepuainbl. Xumus: 10 kmacc / Coct. H.II. Tpoery6osa. M.:
BAKO, 2012. 96 c.

[TpumepHbIe OUNIETHI U OTBETHI 110 XUMHUH ISl TOJITOTOBKH K YCTHOM UTOTOBOW aTTecTaluu
BBIMYCKHUKOB 11 KkiaccoB 00meoOpa3oBaTenbHBIX — yupexaeHuil / aBT.-cocT.A.C.
Kopomenko. M.: [Ipoda, 2008. 188 c.

[TpumepHBbIe OUIETHI M OTBETHI 110 XUMHUH ISl TOJITOTOBKU K YCTHOW MTOTOBOM aTTECTAIMH
BBIITYCKHUKOB 9 KkjaccoB 001meoOpa3oBaTenbHbiXx yupexaenuid / A.C. Koporenko,
J.YO. lo6potun. M.: Jlpoda, 2007. 93 c.

Pymsutuc T.E., ®enpnman @.I. Xumusa: opran.xumus: yued. mi1 10 ki
obmeodpazonar.yupexxaenuit. M.: [Ipocsemenune, 2007. 192 c.

COOpHUK HOPMATUBHBIX TOKyMeHTOB. Xumus / cocT. D.J1.lnenpos, A.I'. ApkanbeB. M.:
Hpoda, 2007. 112 c.

CokonoBa M.A. EI'D2-2008. Xumus. Tematuueckue TpeHHpOBOuHbIe 3amaHus / W.A.
CokomnoBa. M.: Dkcmo, 2008. 88 c.

Tectet mo xumuu. 10-11 ki.: YuebHo-meron.mocobue / P.IL.Cyposuesa, JI.C.I'y3ed,
H.N.Ocrannwii, A.O.Taryp. 5-e u3n., crepeotun. M.: JIpoda, 2001. 112 c.

Tectbl. Xumusa. Bapwantel u  OTBETHl LEHTPATU30BAaHHOTO (aOUTYPHUEHTCKOTO)
tectupoBanus. M.: OO0 «PYCTECT», 2006. 79 c.

Xumusa. OTBeThl Ha HIK3aMEHALMOHHBbIE OWIIeThl 9 Kiacca. YCTHBIH 3K3aMEH, TEOpHUS U
npakTuka: YueOHoe mocooue / H.E. Kyspmenko, B.B. Epemmn. M.: H3nmatenbcTBo
«Dx3ameny, 2005. 128 c.

Xumus B Tabnuiax u cxemax. Uznanue 2-e.CI16, OO0 «llonurpadycciyruy, 2006. 96 c.
Xumus 10-11: CoopHuk 3anay ¢ pemenusmu u otBetamu / B.B. Copoxun, 1.B. CBuTtansko,
IO.H. Cprues, C.C. UypanoB. M.: OO0 «M3narensctBo ACT»: OO0 «UM3narenbcTBoO
Actpenby, 2001. 320 c.

Xomuyenko UM.I'. Pemrenme 3amau mo xumud. M.: PHUA «Hosag BomHa»: M3parenn
YmMmepenkos, 2012. 256 c.

MHTEPHET-PECYPCHI:
http://www.chem.msu.su
http://www.hij.ru

http://www.him.1september.ru

http://www.schoolchemistry.by/ru

http://resh.edu.ru/subject/29/

http://www.fcior.edu.ru
http://www.virtulab.net

http://videouroki.net

http://www.tl.ru/~gimn13/docs/ximia/himtest.htm

http://www-windows-1251.edu.yar.ru/russian/cources/chem/

http://www.chemistry.narod.ru

http://bio.1september.ru

http://www.academia-moscow.ru/eor

http://www.chemistry-chemists.com

http://www.school-collection.edu.ru
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http://www.hij.ru/
http://www.him.1september.ru/
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http://resh.edu.ru/subject/29/
http://www.fcior.edu.ru/
http://www.virtulab.net/
http://videouroki.net/
http://www.tl.ru/~gimn13/docs/ximia/himtest.htm
http://www-windows-1251.edu.yar.ru/russian/cources/chem/
http://www.chemistry.narod.ru/
http://bio.1september.ru/
http://www.academia-moscow.ru/eor
http://www.chemistry-chemists.com/
http://www.school-collection.edu.ru/

5. KOHTPOJIb 1 OLNEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA

KoHTpoib W oOLEHKa pe3yabTaToB OCBOEHHUS Y4eOHOTO NpeaMeTa OCYIIECTBISETCS
IpernoJjiaBaTeseM B IPOLEecce MPOBEACHHs NPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATUH, YCTHBIX U

IMUCBbMCHHBIX OITPOCOB, IMCbMCHHBIX ITPOBCPOYHBIX pa60T.

Pesynbrarer 00yueHus

DOopMBI U METOBI

(OCBOCHHBIEC YMEHHUS, YCBOCHHBIC 3HaHI/I$I) KOHTPOJIA U
OIICHKH
pe3yJIbTaToB
oOydeHus

I11. chopMuUpPOBAHHOCTH MpPEACTABJIEHNH 0 MeCTe XUMHH B YCTHBIE U

COBPEMEHHOIl HAYYHOI KapTHHEe MUPAa; MIOHUMAHHWE POJIH XUMHUHU B MUCbMEHHbBIC

¢dopMupoBannu Kpyro3zopa u GyHKIHOHAJIBLHONH I'PAMOTHOCTH OIIPOCHI,

YCJI0BCKA JIl PCIHICHUA IMPAKTHYCCKHUX 3a1a4

YMEHUSI:

OObscHEHNE XUMUUYECKUX SIBJICHUN, IPOUCXOASIIUX B IPUPOAE, OBITY U Ha
pou3BocTBe. OnpeneneHne BO3MOKHOCTEN IPOTEKAHUS XUMHUECKUX
IIPEBPALICHUM B PA3JIMYHBIX YCI0BUAX. [loaroTroBKa pacTBOpPOB 3aJaHHOMN
KOHIIEHTPALUU B OBITY U Ha IPOU3BOJICTBE.

3HAHUA:

OteHKa BIUSHAS XUMHYECKOTO 3arPS3HCHUS OKPYIKAIOIIEH Cpeibl Ha
OpraHu3M 4YejI0OBeKa U JPyrue KuBbie oprann3Mbl. CoOI0ACHNE TPaBUIT
0e30MmacHOro oOpaIeHus ¢ TOPIOYUMH U TOKCHYHBIMHU BEIICCTBAMH,
naboparopHbM 00opynoBanueM. CoOTIOACHHE TTPABIIT SKOJIOTHUECKU
IPaAaMOTHOTO TIOBE/ICHHsI B OKPY)KAIOIIEH cpefe.

AKCIEPTHAs OLICHKA
BeirtostHenust 1P
u JIP

I12. B1ageHHe OCHOBOIOJIATAIONIUMH XHMMHYECKHUMHU MOHATHSIMM,
TEOPUAMHU, 3AKOHAMM U 3AKOHOMEPHOCTSIMH; YBEPEHHOE 0JI1b30BaHH e
XHUMHYECKON TEPMUHOJIOTHEH U CUMBOJIMKOI

YMEHUSI:

YMeHue naBath onpeaeneHue U ONepupoBarh CIeAyIOIMMH XUMUYECKUMHU
MOHATHUSIMU: BEILIECTBO, XUMHUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAsI U MOJIEKYJISIpHAsl MaccChl, HOH, aJIJIOTPOIIHUS,
U30TOIIbI, XUMUYECKAs! CBS3b, DJIEKTPOOTPHULIATENBHOCTD, BAJIEGHTHOCTb,
CTENEeHb OKUCIIEHMSI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM
ra3o000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJIEKYIISIPHOTO
CTPOEHHMSI, pACTBOPBI, JJIEKTPOJIUT U HEINEKTPOJIUT, JIEKTPOTUTHIECKAS
JUCCOLUAIMs, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PPeKT peaklnu, CKOPOCTb XUMUYECKON
peaxkuuu, KaTajin3, XMMHUYECKOE PABHOBECHE, YTIIEPOAHBIN CKEIET,
(GyHKIIMOHATIbHAS TPYIINA, U30MEPHS, TOMOJIOTHSI.

Hcnonb3oBanue B yueOHOH U PO eCCHOHATLHOMN 1A TeTbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKHU. Ha3BaHue M3yuyeHHBIX BEIIECTB 10
TPUBHAJIBHOM MM MEKIYHAPOIHON HOMEHKJIATYPE U OTPaKEHHUE COCTaBa
ATUX COCIMHEHUN C TTIOMOIIBI0 XUMHYECKUX GopMyit. OTpaxkeHne
XMMHUYECKHX MPOLECCOB C TOMOIIBIO YPABHEHUHM XUMUYECKUX PEAKIIUM.

SHAHUA:

@opMyIHpPOBAHNUE 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB U OCTOSIHCTBA
COCTaBa BEIIECTB. Y CTAHOBKA MPUINHHO-CIICJICTBEHHOMN CBS3U MEXKTY
COJIEp>KaHUEM ITHUX 3aKOHOB M HAMTMCAaHHEM XUMHUYECKHUX (HOpMYI U
ypaBHEHUH. Y CTAHOBKA 3BOJIIOIIMOHHOW CYITHOCTH MEHJICJIEEBCKON 1

YCTHBIE U
MMHMCHMEHHBIC
ONPOCHI,
JKCIIEPTHAsl OLICHKA
BeITTOTHEeHUs I1P

u JIP
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COBpPEMEHHOU (OpMYITHPOBOK nepruoandeckoro 3akona [1. 1. Menneneesa.
OObscHeHre (U3MYECKOTO CMBICIIA CHMBOJIMKH MEPUOIAICCKON TAOIUIIBI
xuMudeckux ieMeHToB [l. 1. MenneneeBa (HOMEpoOB 3JieMeHTa, IEPHO/IA,
TPYIIIbI) U YCTAHOBKA MPUYUHHO-CIICICTBEHHON CBSI3U MEXKIY CTPOCHHEM
aToMa ¥ 3aKOHOMEPHOCTSMU U3MEHEHHUS CBOICTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B MIEPUOJIAX U IpyHIax. XapaKTepUCTUKA
AJIEMEHTOB MaJIbIX U OOJBIINX MEPUOJIOB M0 MX MOJOKEHUIO B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

I13. B1aseHne OCHOBHBIMHU MeTOJaMH HAYYHOI'0 MO3HAHMS,
HCNOJIb3yeMbIMHM B XMMUH: HAOJII0leHHeM, ONIMCAHUEM, H3MepPeHueM,
IKCINIEPUMEHTOM; YMeHHE 00padaThIBaTh, 00BLSICHATH Pe3yJbTAThl
NPOBEEHHBIX ONBITOB U /1€J1aTh BbIBO/AbI; TOTOBHOCTH U CIIOCOOHOCTH
NPUMEHATH MeTO/AbI NO3HAHUS NPH PellIeHUH NPAKTHYECKHUX 3a/1a4

YMEHUA:

OOBsicHEeHHE CYIIHOCTH XUMUYECKUX TnpoueccoB. Kimaccuduxanms
XUMHUYECKHUX PEAKIIHiA [0 Pa3IUYHBIM MPU3HAKAM: YUCITY U COCTaBy
MIPOJYKTOB U PEareHTOB, TEIUIOBOMY 3P EeKTy, HallpaBJIeHUIO, (hase,
HaJIMYUIO KaTaJu3aTopa, U3MEHEHHIO CTEeTIEHEH OKHCIICHUS DJIEMEHTOB,
00pa3yIoNIMX BEemEeCTBa. Y CTAaHOBKA MPU3HAKOB OOIIETO U Pa3IMYHOTO B
THUIIOJIOTUU PEAKIHUH JIJIsl HEOPraHMYECKON U OPTaHUYECKOM XUMHUH.
Cocranenue ypaBHEHUHN peaKIuid ¢ TOMOIIBIO METO/Ia DJIIEKTPOHHOTO
6ananca. OObsICHEHHE 3aBUCIMOCTH CKOPOCTH XUMHYECKON pPEeaKInu U
IMOJIOKCHHUA XUMHUYCCKOT'O PABHOBCCHA OT PA3JIMYHBIX (baKTOpOB.

S3HAHMUWA:

Kiaccudukanms BEmecTB ¥ MpoIeccoB ¢ TOUYKH 3PSHUS OKUCICHUS -
BOCCTAHOBJICHHS.

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHUX BELIECTB OT CTPOECHUS
aTOMOB O0Pa3yIONIUX UX XUMUYECKUX IJIEMEHTOB. XapaKTepUCTHUKA
BaXXHEUIINX TUIIOB XUMHYECKHUX CBSA3EH M OTHOCUTEIBHOCTH JTOM
Tunonoruu. O0bICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX pereToK. DopMynupoBKa OCHOBHBIX
MOJI0)KEHUN TEOPUU BIEKTPOIUTUYECKON TUCCOIUALNM U XapaKTEPUCTHUKA
B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
coeuHeHn. POpMyIMpPOBKA OCHOBHBIX MOJIOKEHUM TEOPUU XUMUYECKOTO
CTPOCHUS OPTaHUYECKUX COCIMHEHUIN U XapaKTEPUCTUKA B CBETE 3TOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUM.

YCTHBIE U
MMMCbMEHHBIE
OIPOCHI,
AKCTIEpTHAs OLIEHKA
BeITOJIHEHH [IP

u JIP

I14. chopMUpPOBAHHOCTH YMEHHUS 1ABATh KOJINYECTBEHHbIC OLCHKH U
NMPOM3BOAUTH PacyeThbl N0 XUMHYECKUM (hOpMYJIaM U YPaBHEHUSIM

YMEHMUA:

YcTaHOBKa 3aBUCUMOCTH MEXy KaUeCTBEHHOM M KOJIMYECTBEHHON
CTOPOHAMH XMMUYECKUX 0OBEKTOB U MpolieccoB. Perenne pacueTHbIX
3aJ1a4 110 XUMHUYECKUM GopMysiaM U YpaBHEHHSIM.

S3HAHMUWA:

OtpaxkeHre XMMUYECKUX MPOILIECCOB C TOMOIIBIO YPABHEHUN XUMHUYECKHUX
peaKuu.

DopMyJIUPOBAHUE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U MOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBKA ITPUYMHHO-CIICICTBEHHOM CBSI3H MEXIY
coJIepKaHUEM ITHX 3aKOHOB U HAITMCAHUEM XUMUYECKUX (OPMYI U
YpaBHEHUH. Y CTaHOBKA 3BOJIFOLIMOHHON CYIIHOCTH MEHJIEIIEEBCKOU U
COBpeMEHHOU (popMyIHpoOBOK Nepruoanyeckoro 3akona /. 1. Menzaeneesa.
OO0bscHeHne HU3MYECKOTO CMBICIIA CHMBOJIMKH MEPUOTNICCKON TAOIHUIIBI

YCTHBIE U
MMACHEMEHHBIC
OIIPOCHI,
SKCIIEpPTHAsI OLICHKA
BeITIONHEHUs [IP

n JIP
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xuMudeckux eMeHToB /. 1. MenaeneeBa (HOMEpOB JIEMEHTa, TIEPHOIa,
IpyMNIbl) U YCTAaHOBKA IPUYMHHO-CIIEACTBEHHON CBS3H MEXAY CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTSMHU W3MEHEHHUS CBOICTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BELIECTB B IEPHOAX U IPYIIaX.

I15. Bi1ageHue npaBuJIaMH TEXHUKH 0€30MACHOCTH NP
HCNOJb30BAHMH XUMHYECKHX BellleCTB

YMEHUSI:

BrinmonneHrne XuMH4YECKOTO 9KCIICPUMCHTA B ITIOJIHOM COOTBCTCTBUHA
C I[IpaBUJIaMH 0€30IaCHOCTH. Ha6J'IIOI[eHI/Ie, (bl/IKcaHI/IH " OIIMCaHHuEC
PE3YJIBbTATOB NPOBCACHHOI'O SKCIICPUMCHTA.

3HAHUA:

XapaKTepuCcTUKa COCTaBa, CTPOCHUS, CBOMCTB, OTYUYCHHUSI U IPHMEHEHUS
BakHenmux mMetawioB (IA u Il A rpynn, amomMuHus, xenesa, a B
€CTECTBEHHO-HAYYHOM MPOQHIIEC U HEKOTOPBIX (-3JIEMEHTOB) M UX
coeiMHeHU. XapakTepuCTHKa COCTaBa, CTPOEHUS, CBOMCTB, OTYYECHUS U
npumenenus BaxkHenmmx HemeramioB (VI A, VIIA, VIA rpynm, a taxke
azota u (ocdopa, yriepoa U KpeMHUs, BOJOPOAA) U UX COSTUHEHUI.
XapakTepruCTHKaA COCTaBa, CTPOCHUS, CBOMCTB, MOTYYECHHUS M IPHUMEHECHHSI
BaXHEHIIMX KJIACCOB YIJIEBOAOPOAOB (AIKaHOB, IIMKJIOAIKAHOB, AJIKEHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYMMbIX B HAPOJHOXO3AHCTBEHHOM
IUTaHe MpecTaBUTeNeH. AHAIOTMYHAS XapaKTepUCTUKA BasKHEHIINX
MPEJCTaBUTENICH IPYTHX KIIACCOB OPraHNYECKUX COCIMHEHHIA: METaHOJIA U
3TAHOJIA, CJIOKHBIX F3PUPOB, KUPOB, MbLI, ANbAETUIOB (HOPMaTIBAECTHIOB U
aleTanbpernaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTHI, 115l €CTECTBEHHO-HAYYHOTO NMPO(UIIS MpeICTaBUTENeH APYrHX
KJIACCOB KHCJIOT), MOHOCaXapuA0B (TJIOKO3bI), JUCAXapHI0B (caxapo3bl),
noJjicaxapuaoB (Kpaxmaia U 1eJUTI0NI03bl), aHWIINHA, aMUHOKUCIIOT,
0EJIKOB, NCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KAyIyKOB, IJIACTMACC.

YCTHBIE U
MMMCbMEHHBIE
OMPOCHI,
AKCIIEpTHAs OL[EHKA
BeITOJIHEHHA [IP

u JIP

I16. chopMrpoOBaHHOCTHL COOCTBEHHOM MO3HIIUM IO OTHOIICHUIO K
XUMH4ecKoi MHGopManum, noJiyuyaeMoi U3 pa3HbIX HCTOYHHKOB

YMEHUA:

[IpoBenenne caMoCTOATEIBLHOTO MOMCKAa XUMUYECKOW HH(pOpMaLuu ¢
UCMOJIb30BAHUEM PA3IMYHBIX UCTOYHHUKOB (HayYHO-TOMYJSPHBIX U3aHUH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHH U1 00pabOTKHU M Mepeaun XUMHUYECKOi
MH(OPMAIINY U €€ MPEACTABICHUS B pa3IMYHbIX (popmax.

3HAHUA:
Kputnueckas oneHka J0CTOBEPHOCTH XMMHYECKON HH(pOpMaIuHy,
IIOCTYIAIOIIEH U3 Pa3HBIX HCTOYHUKOB.

BBICTYIIJICHUS C
COOOIIICHUAMH,
JIOKJIaJIaMH,
HaIlMCaHHE
pedeparos,
HHIUBHUIYAJIbHBIX
MPOEKTOB

Hmozosvii Konmponv:
8 popme muddhepeHIPOBAHHOTO 3aUeTa
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