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1. OBIASI XAPAKTEPHCTHKA PABOYEl IPOTPAMMBI
YYEBHOM JUCHATLIAHEI

1.1. O6nacTh npriMedenns paboyeii porpaMMsbl

Pabouas mporpamma yueOHON OUCUMIUIMHEL SBISICTCS YaCTBEO IPOTPAMMET
MOATOTOBKY CIELHMATUCTOB cpefHero 3BeHa B coorsercTBHH ¢ PI'OC ClIO no
crermansrocTd 13.02.07«3nexrpocHabkerue (110 OTPacsaM)»

1.2.Mecto yueOHOH JAHCHHIVIHHBI B [porpamMmMe HOArOTOBKH
CIICHHATHCTOR CPEeIHErO 3BeHA

Yaebnas gucrmmmHa OV 12.1 XuMus B CIEIHMaIbHOCTH OTHOCHTCA K
O6mmuM  yueOupiM  IUCHHUILIHHAM — 00meobpazoBareIbHOrO IMKIa. YdeOHasd
JTUCLMILIMHA XUMUS B CIICIUATBHOCTH H3y9IaeTcs Ha 0a30BOM YPOBHE.

1.3. Heim wum 3agaum y4eOHOH [OUCOHHUNJIMHLI — TpeOoBaHMH K
pe3yNLTATAM OCBOCHHS YUeOHOH U CIUILINHbI

Ocsoenue cozepxauus yU4eOHON IUCTMIDIHHBI XWMUA B CIICIHAIbHOCTH
obecreurnBacT NOCTIKEHNE 00y YarOIMMHECS CIIEMYFOITNX Pe3yabTaToB!

1. THYHOCTHEIX:

o - yCTONUWBEIM WHTEpeC K HCTOPHMH U TOCTIKEHHAM B 00IacTh
XUMHYECKOW HAYKH,

® qyBCTBO TOPAOCTH 3@ POCCHICKHE €CTECTBEHHEIC HAYKY;

® - TOTOBHOCTH K  IPOINODKEHMIO  OOpa30BaHWS,  ITOBBIMIEHHIO
KBaJIA(DUKAITIA B m30paHHO¥ TmpodecCHOHANBHON  MeSTeNEHOCTH ¢
UCTONb30BAHAEM 3HAHWH B 001aCTH XUMUUECKON HayKH;

o - OOBEeKTWBHOE OCO3HAHWE 3HAUWMOCTA KOMIETeHIWH B obmacta

XUMUYCCKOR  HayKd Ui YelmoBeKa W oOIIecTsa, YMEHHE HCIOIB30BaTh
TCXHOJIOIHYECKUE JOCTIKEHHAS B 00ACTH XUMMHM, JUIS MTOBLIIIICHHS COOCTBEHHOTO
WHTEIUIEKTYIBHOTO Pa3BUTHS B BEIOPaHHOM ITpodhecCHOHATEHON A TeIhHOCTH;

® - YMEHHE [POaHANM3UpPOBATH TEXHOTCHHBEIE IIOCIEACTBUS IS
OKpY:Xaromied cpexpl, OBITOBON M IMPOM3BOACTBEHHOM NEeATEIPHOCTH YeTIOBEKA,;
® - YMEHHE YIpAaBISTh CBOECH IO3HABATEIBHOW MEITENbHOCTEHIO,

IPOBOUTE CaMOOLIEHKY YPOBHS COOCTBEHHOTO WHTEIUICKTYANBHOTO Pa3BUTHS;-
YMEHHE BBICTpaMBaTh KOHCTPYKTHBHEIE B3aUMOOTHOIIEHHS B KOMaHIE IO
PEINEHAI0 O0IIMX 3a/1a9 B 00NacTH XMMUWY;

2. MeTanpeAMeTHbIX:

° - OBIAEEHWEC YMEHHSIMH W HABBIKAMM  Da3IUYHBIX  BHUJIOB
HO3HABATEIbHOM JNesSTeIPHOCTH ISl M3YUCHUS Pa3HBIX CTOPOH OKPYKAOIIETO
MHDa;

® - IPIMEHEHUE OCHOBHBIX METOMOB TO3HAHMS (HAGIIFOIEHYS, HAYIHOTO
5KCHEPUMEHTa) Ui M3YHGEeHHS pasIMIHBIX CTOPOH XHMHYECKHX OOBEKTOB H
TPOIECCOB, ¢ KOTOPBHIMM  BO3HMKAET HEOOXOOMMOCTH  CTAlIKMBaThCs B
npodeccHoHAIBEHON chepe;



® - YMEHHE OHpeNeNaTe LeNyd H 3afaull JEATEIbHOCTH, BEIOWpaTh
CpeICTBa ISl WX JIOCTHXKEHUS Ha TIPaKTHKE,;

® - YMEHHE WCIIONb30BATh PAa3IUIHEIC WCTOYHWKH JUIS IIOMYUEHUS
KUMHMYECKON HHQOPMAIMKA W OIICHWBATH €€ JOCTOBEPHOCTH ST IOCTHIKEHUS
MOCTABIEHHBIX IeNeH 1 3a1a4;

3. mpeAMeTHBIX:

° - chopMHUPOBAHHOCTE TIPE/ICTAaBICHHE O MeCcTe XHMHH B
COBPEMEHHOU HAYyUHOU KapTHHE MUPA;

° TOHAMAHHUE pONMW XUMUW B (QOPMHPOBAHHM Kpyrozopa W
GYHKIROBANBEHON TPaMOTHOCTH

® YEIOBEKA UL PElIcHH IPaKTHYECKUX 3a1ad;

s BIAJ€HME  OCHOBOIONATAIOIIAMYE  XUMHYECKMMH  [IOHATHAMY,

TEOPUSAMHE, 3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE 1TOIB30BAHNE XUMUIECKON
TEPMHUHOIIOTUEN Y CUMBOJIMKOWM;

® BIIAEHME OCHOBHEIMU METOXaMU HAYYHOTO HO3HAHAS,
HACTIONB3yEMBIMI B XWUMWM: HaOIMOAEHWEM, ONMCAHWEM, W3MEPEHHEM,
SKCHEePHUMEHTOM, yMeHHe 00pabaThiBarh, OOBSCHSTH PE3YNBTATHl IIPOBEIEHHBIX
ONBITOB ¥ JeNaTb BEIBOJBI; TOTOBHOCTH ¥ CHOCOOHOCTH NPHUMEHSTH METOIBI
HO3HAHWA IPU PEIICHAY IPaKTUHECKUX 3a1a4;

e chOPMHUPOBAHHOCTE YMEHHS [aBaTh KOIWYECTBEHHBIC OICHKH H
[POH3BOIUTE PACUETHI 110 XUMUUECKUM (PopMyTaM U YpaBHCHUAM;

® BIaJCHUEC NPaBUNAMH TEXHUKA O€30IIaCHOCTH HpPH UCIIONB30BaHUA
XUMHUYECKHAX BEIIECTB;

° c(hOpMHAPOBAHHOCTh COOCTBEHHON MO3MIHMM [0 OTHOMEHWIO K
XUMHUYECKON HHPOPMALWH, TTOIYyIYacMOR U3 PA3HBIX HCTOTHUKOB.

1.4. KonuyecTBo 4acoB Ha ocBoeHHe pafoyeii nporpaMvbl yaeGHOH
AACHANTUHBI

MaKCHMallbHas ydeOHas Harpyska oOyuaroreroca—12849acoB, B TOM YHCIIE:

obs3aTenbHAsd ayuTopHas yueOHas Harpy3ka obyuaromerocs - 95 9acos;
camocToAaTenbHaa paboTta obyuatouleroca — 33 vaca



2. CTPYKTYPA U COJEPKAHUE YUYEFHOW TNCHUTLIUHGI

YuebHaa gucunnanHa XMmHUA B CReuranibHoCT OTHOCUTCA K 06eoBpa3oBaTensHOMY LMKAY.
B cooTBETCTBUU ¢ yUeBHbIM N1aHOM 04YHOM dopMbl 0BydeHUA AAA U3YIEHMA YYeBHON ANUCLUMNANHEL
NpeaycMoTPEHo CreayoLllee pacnpeaeseHme 4acon:

Bupg, yuebHo# paboThl O6bvem
yacos

MarkcumanbHas yuebHan Harpyska (scero) -

O6asatensHas ayaAnTOpHaa y4ebHan HarpysKa (Beero) 95
B TOM YHMCHE:
—  TEOPETWIECKHE 3AHATHA 79
— [PaKTHICCKAE 3AHITHL 16

— 1abopaTopHEIC 3aHITAS

CamocToaTensHas padoTa cTyJeHTa -

B TOM YHCIEC!

- BEITONTHECHAE WHIMBAAYATBHOTO IPoeKTa * -

—~ HOATOTOBKA K ITPOXOKICHAIO TPOMEKYTOUHOH aTTeCTAHN, IIOATOTOBKA K
NPaKTAYECKAM  3AHATHYM, OATOTOBKA JOKIANOB, IIPE3CHTAIlMH,
TBOpYeCKuX paboT

aTTecTalHs 110 y9eOHOH NHCHMIIIMHE NIPOBOIHTCS B pPaMKaX IIPOMEXYTOUHOH {8 TOM
aTTecTalH BO 2 cemectpe B Gopme muddepeHnmpoBaEHOro 3a9eTra uucne 2
yaca)

*CamocmosmensHas paboma cmyO0eHmoe 10 6biNoAHEHUD UHOUBUBYGNbHbIX NPoeKmos. HayyerHue
dononHumensHol aumepamypel. OnpedeneHue yenu, obvekma, npedmemd u 3a0ad UccAedo8aHUS.
Cocmasnerue naaHa uccnedosaHus U NAGHd BbiMoHeHUA npoekma. OnpedeneHue MemoduKu U
memodos uccnedosaHud. M3yderHue meopuu U ucmopuu 8onpoca, aHanu3 6a308six noHAmMuUl (MOHAMUA,
HA Komopbix cmpoumecs uccnedoeaHue). CocmasneHue cnucka aumepamypet o npobneme
uccnedosarua. Viay4eHue onsima peweHus 8anHol npobaems Ha nparmuke. C60p KOHCMamupyouwezo
mamepuana. PopmynuposKa aunome3ssi. Pazpabomia U nposedeHue onbimHO-aKCIePUMeHMAnbHO
pabomet. O6o6uyeHLe U oPMYAUPOBKA MEopemuU4ecKozo 0B0CHOBAHUS NPOBEJEHH020 Uccnedosarus
U MosIy4YeHHbIX Pe3ynemamos. AHGAU3 MPAKMUYECKO20 Ofbima fio npobaeme uccnedosaHus.
Odgpopmnenue u numepamypHaa pedakyusa npoekma. F10020MOosKa K 3aujume npoexkma




2.2 TematTu4deckuH MJaH U coaepKaHue YueOHOH TACHHITHHDI

Hammvenosanne
pa3iesoB # TeM

Copepskanne yae0HOr0
MaTepHasa, JadopaTopBele H
NPAKTHYECKHE 3AHATHS,
caMocToATe pbHANA paboTa
00Y4A0IHXCHE

Oobe
M
¥ac0
B

Ypose
Hb
0CBOEH
as

Koani
KOMIEeTeHITH
i,
dopmMupora
HUIO
KOTOPBIX
croco6erBye
T 3JIE€MEHT
OpoOrpaMMbl

1

2

Bregenue

Conepranue yaedH0I0
MaTepHaia

HELY‘-IHEIG MCTOMEIL ITO3HAHAAL

BEHIECTB ¥ XEMUWYECKHX SIBICHTH.

Poie sxceprMenTa ¥ TEOPHH B
XuUMUH. MOAeTpoBaHEE
XMUMHAMECKHX IIPOTIECCOB.
JHAUCHUC XUMHUH B PA3BUTHH
BaKHEHIWX OTpacuei
IPOMEIIUIEHHOCTH U CETBCKOTO
X03gUcTBa, XUMUS |
OKpY’Karomas cpena.

Pasxen 1.00mas
H
HEGPTaHHIECKAS
XHMESA

49

Tema 1.1.
OcHoBBBIE
TOHATHAS H
3aK0HBI XHMHHA

Conep:xanue yaedHOr0
MaTepuaia

1.1.1 OcaoBHBIE HOHATHS
xamun, Beimectso. ATOM.
Monexyna. XaMuaecKui
anemenT. Amnorpon#s. IIpocTeie
¥ CJIOXKILIE BEIECTRA.
KauecTsennsrii o
KONMAYECTREHHEIH COCTaB
BEINEeCTB. XUMUUESCKUE 3HAKKA ¥
bopmynst. OTHOCHTENLHEE

aroMHad ¥ MOJICKYILApHAad MacCChl.

KonmyecTBo BemecTBa

1.1.2 OcHoBHBIC 32KO0HBI
XuMuH. CTeXHOMETPHI. 3aK0H
COXpaHeHHA MAacChl BEINECTR.
3aKOH [TOCTOSHCTBA COCTaBa
BEOIECTB MOJICKYISIPHOM
CTPYKTYPHL 3aKoH ABOTapo U
CIIEJICTBRA X Hero. Pacderneie
3a]1a9e Ha HaXOXKIeHHUe
OTHOCHTENBHOH MOJIEKYIJLIPHOM




MacChIL, OTIPpENCICHAC MACCOBOU
A0 KEMHAYCCKHEX 3JICMCHTOB B
CIOXHOM BCIICCTBC

Tema 1.2.
Hepnopnaecknii
3aK0H H
HEePHOUICCKAS
cucTEMA
XHEMHAIECKUX
aJjiemenToB /LU,
Mengeneena |
CTpOeHHe ATOMA.

Conepsxanne yae0HOTO
MaTepHAIa

1.2.1 Hepuoamaecknii 3aKoH
A.A. Menneneepa. OTKpEITHE
AV MenyeneeBsM
Tlepromuaeckoro 3akoxa.
Ilepuomaeckuit 3aKoH B
dbopmymaposke JI.11.
Menaenecena.

Ilepmommaeckas Tabmrna
XAMHUYICCKHIX DIIEMEHTOR ~ -
rpaduHEecKkoe oToOpaKeHue
TIEPHOIUYECKOTO 3aKOHA.
CrpykTypa IeproIHIecKoi
TA0HITEL: TTepHOIEI (MAJIEIE H
GosImze), TPYIIH (TIaBHAs 1
obouHAT).

1.2.2 Ctpoenure aTomMa 1
nepuoguueckuii 3axon JLH.
Menrgeneesa. ATOM — CIOXKHAS
gacTaia. Sapo (IpoTOHEL B
HEUTPOHEI) U 3IEKTPOHHAS
oborouxa, M3oroust. Crpoenue
AMEKTPOHHEIX 000I09eK aTOMOB
HIIEMEHTOB MalbIX TIEPHOLOB.
OcoferHOCTH CTPOCHUS
BIEKTPOHHBIX 0060JI09EK aTOMOB
3JIEMEHTOB OONBIHX IEPHOJIOB
(IepexoMHEIX AIEMEHTOB).
ITonsTre 00 opbuTansx. s-, p- 1
d-Opburam. SnexTpoHHbRe
KOHDHUTYPAIHE ATOMOB
XUMHYECKHX 3IIEMCHTOB.
Corpemvennasa GhopMyITHPOBKa
TEPUOIIICCKOTO 3aKOHA.
3HageHIC TEPHOAEIECKOrO
3aKOHa ¥ NEPHOIUIECKOH
CHCTEMB! XHMHIECKHAX JIICMSHTOB
JLW. Menneneena jyuid pa3BHTHS
HAYKH W IIOHMMaHUS XHMHAICCKOM
KapTHHEI MEDa

Temal.3
Crpoenue
BeMIeCTBA.

Copepixanne yue0HOTO
MaTepPHaIa

1.3.1 Tunel xAaMATECKOH CBAZH
Nonnas xuMAgecKas CBSI3b.
Karronsr, nx oGpazosamue u3
aTOMOB B PE3yNHTATE MPOIECCa
OKHCIeHUS. AHHOHBI, X
00pazoBaHme U3 ATOMOB B




pe3yiibTare Iporecca
BOCCTaHOBIeHUA., MoHHAT CBSI3b,
KaK CBSI3B MEXY KaTHOHAMHE 1
AHWOHAMH 34 CIeT
3ICKTPOCTATHYECKOTO
nputsxenud. Knaccuduiarys
HOHOB: II0 COCTABY, 3HAKY 3apsja,
HAIWYHIO TEAPATHON 060I0uKH.
VloHHBIE KPHCTAILTUIECKHE
pemerku. CBofcTBA BEIIECTE C
HOHHBIM TAIIOM
KPHCTAILTHYICCKON PETTCTKH.

KopanenTras xuMadecKas
cBs13b. Mexanu3M 00pazoBaHu
KOBAJIEHTHOH cB3w (OOMEHHBIN K
JIOHOPHO-
aKIENTOPHEIH). DK TPOOTPHIATE
I6HOCTE. KOBaNneHTHEIC TOTIPHASL
W HETIOJApHas CBI3M. KpaTHOCTE
KOBAJNIEHTHOH CBA3M.
MoutexyJIIpHEIC U ATOMHEIE
KPUCTAJUIHYIECKHAE PEIIETKY.
CBO#CTBa BEIMECTB C
MOICKYISIPHEIMH ¥ ATOMHBIMH
KPUCTALTMISCKUME PETIeTKAMH,

Merammmgeckas CBI3E.

Merammageckas
KPUCTAIUTATICCKAS PEIeTKA U
METATAYCCKAT XUMUUSCKAS
CBA3L, DU3KHECKHE CRBOKCTRA
MeTamnoB. BoaopomHas cBs3b.
ArperaTHbIe COCTOSHES BEIECTR
M BOHOPOXHAS CBI3b. [Bepioe,
YBIKOE ¥ ra3000pa3Hoe
cocToguus BemecTs. Iepexon
BEIIECTBA M3 OJHOTO arperaTHoro
COCTOSIHFIS B IPYTOE.

1.3.2 Yuernie Bemecrsa |
cmecH. [lorgrae o cMecn
BEMECTB. | 'oMOreHssIc 0
reteporcHubie cMecH. CocTas
cMeceli: obbeMHasg ¥ MaccoBas
JOITH KOMITOHEHTOR CMeCH,
MaccoBas JOJIS IpUMecei.
Hucnepcrsie cucteMsl. ousrae
O JUCIISPCHOM CHCTEME.
Hucnepcras daza u
JUCIIEPCHOHHAS Cpefia.
Knaccruxanusa arcnepcasIx
cucTeM. [ToHaTHE 0 KOILIOMIHELIX
CHCTEMAX.

Hpakrageckoe 3agarae Nel




W3ygenne cBoiicTR JHCIIEPCHBIX
CHCTEM,YHCThIX BENIeCTB H
cMecen

Tema 1.4, Bopa.
PacTBOpBL
3aexrpoaaragec -
Kasl JACCONHANHAA.

Cogepsranne yae0HOTO
MaTepHaia

1.4.1 Bona. PacTBOpEL
Pacrsopenne. Bona xak
pacTBOpHTEnb. PacTBOpAMOCTE
semects. Hacpnmennsie,
HEHACHIICHHBIE, IIEPECHITICHHRE
PACTBOPEL 3aBHCHMOCTE
PacTBOPHMOCTH T'a30BE,
XUIKOCTeH U TBEPHBIX BEINECTB
OT pasiiHYHEX GaKTOpPOB.
Maccosas 10311 paCTBOPEHHOTO
BCINECTRA.

1.4.2 DnexTponuTHIeCKAs
JHCCONUANHSL. DIEKTPOIHATEL X
HEBIEKTPOJIUTEL.
OIEKTPOIHTHIECKASL
mucconmanud. CrefleHn
SIICKTPOIMTHIECKOHM
nEeconuanmm. CHIbHRIe 1
cal5Ie DICKTPONHUTEL. OCHOBHEIS
TIONOXECHUA TEOPUHU
DIEKTPOIIATAYUECKOH
JHICCOIMAlAA

1.4.3 Mexanmsmer
3IEKTPOIATHIECKOH
IECCOIMAITAH SIS BEIIECTB C
PA3IYHEIMH THIIAMME
XUMHIECKON CBS3H.
KucaoThl,0CHOBAHYS B COME KaK
3JEKTPONHTEL [ HApaTHpOBaHHEBIE
U HEeIWJIpaTHpOBaHHbIE HOHBL

Tema 1.5.
Knaccnpuxanus
HEOPTraHHYECKHX
COCXHHECHHANR H HX
cBoiicTBa

Cogepxanne yuedHOro
MarTepnaia

1.5.1 KnenoTn! 1 ux cBoifcTBA.
KHCIOTEL Kak JIeKTPOIITEL, HX
KIacCUDHUKATNS 10 Pa3ITIHEIM
IpH3HAKAM. XAMHUYECKIIE
CBOICTBA KHMCIIOT B CBETE TEOPHH
SIEKTPOIATHICCKOM
oucconuanmd. OcobeHHOCTH
B3aHMOJACHCTBHS
KOHIIEHTPpHUPOBAHAON CepHOH 1
a30THOHR KHCIOT C METAIUIAMH.
OcHOBHBIE CrIOCOOH TTONy deHIA
KHCITOTEL

1.5.2 OcuoBanug u Ax




coiieTBa. OCHOBAHAY KaK
DIEKTPOIMTHL, HX KIacCUGUKAITHE
10 Pa3IHIHELIM IPH3HAKAM.
XIMHAYECKHE CBOMCTBA
OCHOBAHHH B CBETE TEOPUH
3JIEKTPOIUTHICCKOMN
auccomuanyi. Pasnoxkenme
HEpPacTBOPHUMBIX B BOJIE
ocHoBanui. OCHOBHEIE CIIOCOOEI
[OIY4YEHUS OCHOBAHMI.

1.5.3 Coanm u ux ceoiictBa. Conu
Kak anekrposuTsl. Comm cperue,
KHUCJIBIC B OCHOBHBIE., X AMWYECKH
CBOMCTBA COJIEH B CBETE TCOPHHU
IIEKTPOIATHYECKONR
maccornmanni. Crocobul
nosydeHud coiel. ['maponus
conel

1.5.4.0xcnanl 4 UX CBOHCTBA.
Coneobpazyrorye u
HeconeoOpazyromue OKCHIH.
OcnoBHBIE, aMbOTEpHEIE 1
KUCTOTHBIE OKCHIBL.
3aBHCHMOCTE XapakTepa OKCHJa
OT CTEIeHH OKHCIICHHS
00pasyroIero ero MeTaa.
XuMUIeCKre CBOHCTBA OKCHIIOB.
IHonyueHHe OKCHIOB.

JlaGopaTopHbie OIBITEL
VicriertaHue pacTBOPOB KKUCHIOT
uHIEKaropamMu. VcnriTanue
PacTBOPOB IIEIOFEH
AHTHKATOPAMH.
BsammMoeticTerie METAIOR ¢
KHCIOTaMHu., BiamMogeHcreue
KHCHOT C OKCHEAMHY METAIIOB.
BzanmoneficTBHe KHCIOT ¢
OCHOBaHHAMH. B3auMomeicTaIe
KHCIIOT C CONISIMH.
BranmopeiicTrue mmenoueit ¢
comaMu. Paznoikerne
HEePaCcTBOPHMBIX OCHOBAHHH.
BrammopeitcTae coneli ¢
MerannaMi. BzanmoielicTBre
COJICH JIPYT ¢ APYTOM.

IIpaxTyeckoe 3anaTue Ne 2
«H3ydenre cBOMCTB
HEOPTaHUYECKHX COSIAHEHH

Tema 1.6.
XuaMaueckue
peaKIuH

Copepxanne yaedHoro
MaTepHaIa

1.6.1 Knaccupuxanmsa
XMMHYECKHX pearnumil. Peaximmm




COCIUHEHHS, PA3JIOKEHNUS,
3aMemeHus, oOMena.
Karamitugeckie peakmu.
O6parrmsie © HeOOpaATHMEIE
peaxnyn. ['oMorenssic 0
TeTEPOreHHEIE PEaKITHH.
DK30TEpMHATICCKIE U
SHJIOTEPMHATCCKHE PEAKIHY.
Tennosoi > dexT XEMAIECKHX
peaxnui. TepMoXuMHUecKre
gpaBHeHHﬂ

1.6.2 OxucauTensH0-
BOCCTAHOBHUTE/IbHBIE PeaKIHH.
Crenenr oxucnenus. OKUCIHTEID
7 BOCCTAHOBJICHNE.
BoccranoruTeis U OKHUCICHHUE.
Meron anexTporHOTO Oanamca
IJIS COCTABIICHHS YPaBHEHHH
OKHCITHATETBHO-
BOCCTAHOBHUTENLHBIX PCAKIIAM.
DnexTponms.

1.6.3. CkopocTs XHMHUECKHX
peaxnuii. [Torsatue o ckopocTr
XUMWIECKHX PCaKI{iii.
3aBUCHMOCTE CKOPOCTH
XVMWIECKAX PEAKIHI OT
Pa3IEYHEX (aKTOPOB: TIPHPOIET
PEarupyIOIuX BEINEeCTR, X
KOHIEHTPALINH, TEMIEPaTyPEL,
TIOBEPXHOCTH COIPAKOCHOBEHMS
H MCIIONB30BaHHs KATAIH3aTOPOB.
O0paruMocTh XHMHYECKUAX
peakuui. Obparumsie 1
HEOOpaTHMBIE PEaKIIHH.
XUMHYECKOe pPaBHOBECHE U
CIIOCOOEL €70 CMENIEHM S

IIpaxkTAyeckoe 3apsaTne Ne 3
«H3ygenue 3aKOHOMEepHOCTEH
IIPOTEKAHHET XUMHYECKUX

PEaKIHi
Tema 1.7. Copepxanne yaedHOTO
Meramnsr 1 MaTepuaIa
HEMEeTAJIbI 1.7.1 Metamapr. OcobensocTH

CTPOEHHS aTOMOB ¥ KPHCTAJLIOR.
duznyeckuie CBOHCTBA METAIIIOB.
Knaccuthukanms MeTauIos 1o
PA3IHYHBIM TPHU3HAKAM.




1.7.2 XumuadecKkne CBOHCTBA
MeTaJLIOB, DICKTPOXUMHUECKEIH
P HAIPSHKSHHHM METaIIOB.
Meranmorepmuas. Obrme
CI0cO0EI IOy YeHHS METAUIOR.
Tloustre 0 METATYPTHL.
[TmxpomeTannyprus,
THAPOMETATULY PIHsl U
BIEKTPOMETAIITY PTHL.

1.7.3 MeTa/LibL, CILIABDI.
Cnonagbl yepHbIE H IIBETHEIE.

1.7.4 Hemeramani. Ocobennoctr
CTpoeHHS aToMOB. HemeTamsr —
IIPOCTBIC BEIECTRA. 3aBHCHMOCTE
CBOMCTB I'alOI€HOB OT MX
nonoxxeHus B Ilepuonryeckoit
cucreme. OKHCIHTEILHEIC W
BOCCTAHOBHTEIBHEIE CBOMCTRA
HEMETAIOB B 3aBHCHMOCTH OT HX
TIOJOXKEHHAS B PAIY
IEKTPOOTPHIATSITEHOCTH

TIpaxTideckoe 3ansgTae Ned
«HM3ydenwe cBOMCTB METAIIOB H
HEMETAILIOBY

Pazmen 2
Opraauseckas
XHMME
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Tema
2.1.0cHOBHBIE
OpraHuvYecKon
XHMHH H TeOpHH
cTpoenus
OPranHAIeCKHX
coeIHHeHNH

Copnep:ranne yueoHOTO
MaTepHaIa

2.1.1 IlpeameT opranm4ecKoi
xumun.] lpupomsre,
HCKYCCTBEHHBIE ¥ CHHTETHICCKHE
OpPraHNYECKHE BEIIECTRA.
CpapHCHHEC OpraHuJIecKix
BEITECTB ¢ HEOPraHHICCKAMH.
BanentroCTs. XuMHuUecKkoe

.CTPOCHHUE KaK ITOPAIOK

COEUHEHNS aTOMOB B MOJIEKYJIB
0 BajeHTHOCTH. Kiaccrndukauns
peaKnyy B OPraHuIcCKO XUMHEH.
Peaxnun npacoenuHeHIS
(THIPHEpPOBAHYS,
TaJIOTCHHPOBAHS,
THAPOTalOreHUPOBAHUS,
rugparanun). Peakriun
OTIICILIERHS (IETHAPUPOBaHAS,
JEeTHIPOTANOTCHUPOBAHYIS,
Jerupparanyun). Peaxign
3aMemennst. Peakimu




m3oMepm3aiyy. Knaccuduxarms
OPraHHYeCKHX BEIIECTR.
Knaccuduxarms BEECTR 110
CTPOSHHIO YIJIEPOTHOTO CKENeTa
¥ HAIAIHIO OYHKITHOHATBHEIX
TpymiL. 1'oMOIOrHE B TOMONIOTH.
Hagana somerxmarypsl IUPAC

2.1.2 Teopud crpoenus
OPraHNYecKHX COeTUHEeHWH
AM. Bytaeposa. OcrHOBHEIE
IIOTIOXKEHUS TEOPHH XUMATECCKOTO
CTpOeHHS. M30Meprs ¥ A30MEPEL
Xumuueckue GOoPMyYIIbI U MOIEIH
MOJIEKyT B OPraHHIeCKOM XuMuK

IpaxTagaeckoe 3ansTue No5
«M3rorosiienne Mojeeii
MOJIEKYJI M 03HAKOMJICHHE C
OCHOBHBIMH IOHATHAMHA
OpIraHUYECKON XHUMHH»

Tema 2.2
Yraesogopoasi B
HuX OpPHPOAHEIe
HCTOYHHKH

Copepxanne yaeduoro
MaTepuajia

2.2.1 Anxanni. ATKAHBL
TOMOJIOTHYECKHI PsIlI, H30MepHs
¥ HOMEHKIATypa

aIKaHoB, XAMHYECKHE CBOHCTBA
AITKaHOB (MeTaHa, ITaHa):
ropeHwue, 3aMeIcHHeE,
Pa3IOXKEHHAE, JIETAAPHPOBAHHEC.
TIprMenenpe aTKkanoB Ha OCHOBS
CBOHCTB.

2.2.2 AnkeHbl. DTHIIEH, €10
IoNydeHue (JICTEAPHPOBAHKEM
3TaHa, ASNOIUMEPU3aTUei
nonuatuneHa).[ oMonorraeckui
PSIL, H30MEPHS, HOMEHKIATypa
aJKeHOB. XUMHYECKUE CBOMCTRA
ITUNEHA: TOPEHHE, KAaueCTBEHHbIS
peaxiuy (00eCTIBEUHBAHNE
OpoMHEOH BOIEI ¥ PacTBOpa
TIEpMaHTaHAaTa Kaws),
THIPATAITHS,

nonumepnzanys. ] [pavenerue
STHUJICHA HA OCHOBE CBOMCTE.

2.2.3. /laensl H KAYIyKH.
TTonrsaTre o Tuenax xax
YITIEBOJIOPO/IaX ¢ JBYMS
JIBOMHBIMHA CBA3AMY.
ConpspkeHHEIe JTHEHEL
XHUMHUYCCKHE CBOMCTBA
Oyranuena-1,3 u usonpena:
obecnpeunBanye OpOMEOHR RO
U TONAMEPH3AITAS B KAYUYKH.




HarypanbHbIC ¥ CHHTETHICCKHE
Kayaykd, Pe3una.

2.2.3. ATKHHDL.

AteTtriier. XUMUYECKIE CBOHCTRA
alleTHIICHA: TOPeHHe,
obeciBeurBane OPOMHOM BOEL,
IPHCOEANHEHAE XJIOPOBOIOPOIA
u ranparanyd. [Ipumenerue
areTHIIeHA Ha OCHOBE CBOMCTE.
MexkmaccoBas H30MEPHS C
alKaAHEHAMH,

2.2.4 Apenbl.

BeHzom1. XuMHgeckue CBOHCTRA
Bemzona: ropeHHUe, peaKiun
3aMernenus (TaJoTeHUPOBAHNE,
EATpORaEne). [IpuMenesrre
OeH3051a Ha OCHOBE CBOMCTB.

2.2.5 Ilpupoanrie HCTOUHHKHA
VYEJIEB00poaoB. [Ipupoausiii
ra3: cocTap, IPUMECHCHUE B
KadecTRE TOILIHBA.

Hedts. Cocras u mepepaborka
rmedTu. [leperonka sedta

HedrenpoayKrsL

JlabopaTopHbIe ONBITHL
O3HaKoMIIeHHe ¢ KOJUIEKIIHEH
o0pas3nor BHeTH ¥ TPOIYKTOR e&
epepaboTKH.

IHpaxTaaeckoe 3aaarue Ne 6
«3yqenue cBoiicTB

YIJIEBOJAOPOAOR
Tema 2.3. Cogepxanne y4yedHOro
Kucnoponcogepsx | Mmarepuana

amue 2.3.1 Caouprer. [oxygenue,
OpraHFvIecKHe STaHOIA OPOXKEHHUEM ITIOKO3EL U
coeHHeHISA rugparanued STUneHa.

I'mapoxcumbHas Tpyirna Kak
dbyaxmuonamsaas. [lonstre o
IpeReNbHBIX OTHOATOMHBIX
ciuprax. XAMAYECKUE CBOHCTRA
3TaHOMA: B3aUMOICHCTRHEE C
HaTpueM, 00pa30BaHHE IIPOCTHIX
H CIOKHBIX 2(GHPOB, OKHUCICHAS B
anpaerya. [lprMenense sTanoIa
Ha OCHOBE CBOMCTR. AJKOTOIN3IM,
€ro HOCICACTBHA |
IpenyIpeKacHTe,

I'martepus Kax TpeACTaBHTENE
MHOTOaTOMHEIX CITHPTOB.
KagecTreHHAd peakimus Ha
MHOIOATOMHBIE CIIMPTEL
ITpuvenHenne TIANepUHA.




®enon. Ousngeckue i
XUMHUISCKHUE CBOHCTRA
benona.Bzanmuoe Brusane
aTOMOB B MOJIEKyNe deHoa:
R3aHUMOJICHCTBHE € TEIPOKCHIOM
HaTpUs ¥ a30THOM KHCIOTOH

2.3.2 Anpneransl. [Togstre 00
anpeTANAX. AIbaeruinas
IpyIIIa KaK (yHEKIMOHATEHAS.
Qopmanpaeru u €T0 CBOMCTRA:
OKHCIEHHE B COOTBETCTRYIOIIYIO
KHCTIOTY,BOCCTAHORTICHNE B
COOTBETCTRYIOIIIH# CIIHPT.
Ilonyuenne anbaernos
OKHCIEHIEM COOTBETCTRY IOIMHX
cnupToB. [Tprvenerwe
thopMabernia §a OCHOBE €ro
CBOHCTR

2.3.3 KapGoHOBEBIE KHCIOThL.
TTorsTre 0 KapOOHOBEBIX
kucnorax. Kapboxcmibras
Ipynna Kak QyHKIHOHATHHAL.
I'omonormgeckuii psin
NPEICTHHBIX
OJHOOCHOBHBIXKapOOHOBEIX
kucnoT. Iomyuenne kapbOHOBEIX
KHUCAOT OKUCIICHAEM aIbICTHIOB.
XUMHAYECKHE CBOMCTRA YKCYCHOH
KHCJIOTEL 00IHe cBOMCTRA C
MUHEPaIBHEIMHA KUCTIOTAMHA |
peakius sTeprQUKalT.
IIpumenenue yKCyCHOM KHUCIOTHI
Ha OCHOBRe CBOMCTR. Bricrmie
XHEPHBIE KACIOTHL Ha IPAMEPE
TABMATAHOBOH W CTEapHHOBOR
KHCJIOTEI

2.3.4 Croxuabie 5HUphI H
SKUPBI. [[oTyueHAS CIOMKHBIX
ohUpPOB peaKIHei
srepubnkamy. Crnoxasie sOuph
B IPHPOJIE, HX 3HAUCHHE.
IIpumenenne CnoXHBIX 3QHPOB
Ha OCHOBE CBOHCTB.

JKEpEr KaK CI0MXHEIE HQUPEL
Kiraccuduxanus Kupos.
XUAMHUECKHIE CBOMCTRA MKUPOR:
THJPOIN3 ¥ THAPHPOBAHIE
JKHIKEX JKEpoB. Ipavenenue
YKHpPOB HA OCHOBE CBOKCTB.MELIa

2.3.5 Yraesonbl. YTIEBOIB, HX
KIaccE(pUKANNS: MOHOCAXAPHAEI
(rimoxo3a, hpyKkT03a),




oycaxapupsl (caxaposa) u
HOJIHCaXapuasl (Kpaxman u
TIETUTION03a).

I'moxo3a — BEMECTRO ¢
IBOMCTBEHHOHN QyHKImEH —
ANBAETANOCIHUPT. XAMHICCKIE
CBOMCTBA TTIOKO3BL: OKHCICHHEE B
THEOKOHOBYIO KHCIOTY,
BOCCTAaHOBIJIEHHAE B COPOHT,
CIHPTOBOE OPOKEHEE.
[TprveHeHMe TIFOKO3EI HA OCHOBE
CBOMCTR.

JHadeHKE YIIEBOJIOR B KUBOH
IPUAPOJE U XKU3HU JEIOBEKA.
[ousTHE 0 peakumax

TIOJIUKOH ISHCALIMH W THIIPOITH3a
Ha IprMeEpe
B3aHMOIIPEBPAIEHAH: TIIFOK03a
—> HoMcaxapuz

JlaGopaTopanie OMBITHL
JlokasaTenbCeTRa HEIPeASIbHOTO
XapakTepa KUIKOT0 Kupa

IlpaxkTayeckoe 3anaTue Ne 7
«Msy4uenne cBoiicT
KHCI0pPOACOAepKRAMHX
OPragpuecKux coeTuueHy

Tema 2.4,
A3zorcoaep:kamue
OpraHuYecKHe
coeXMHEH .
Tloamnmepsl.

Copgep:xanue yaedHOTO
MaTepaaia

2.4.1 Amunsl. [loustue 06
aMuHax. AmadaTHaecKue aMUAHEL
UX KIacCH(pHKanus u
HOMEHKJIaTypa. AHWIMH, KaK
OpraHu9¥eckoe OCHOBAHME.
Homygenne anummna u3
HuTpoben3oia. lIpuMenenye
aHAIEHA Hd OCHOBE CBONCIB.

2.4.2. AMHHOKHCJIOTEI.
AMPHOKHCITOTEI KaK aM(pOTepHEIe
IADYHKITHOHANEHEIE
OPraHuvueCKHe COSIUHEHH.
XuMHUUECKHEe CBOMCTBA
AMHHOKHCIIOT. B3aHMOEHCTRHE
CO IMEeNnoYaMH, KUCIQTaMH U APYT
¢ IpYTOM (peaxrpis
IONMUKOEAeHcanun). lenTrnmas
CBSI3b ¥ ITOJIHIENTHIEL
IIppverenre aMUHOKACTOT Ha
OCHOBE CBOMCTR.

2.4.3.besaxn.llepsryrnas,
BTOPHTHAS, TPETHUHAS
CTPYKTYPEL OENKOB. XUMEAYSCKHS
cBO#icTBa OENKOB: TOPEHHE,




JEeHATyparis, TUAPOIIN3, IBETHEIE
peaxumu. buonormueckue
byarmmn OeKoB

2.4.3 Moumepnl. beaku # 4 . 2
TIONHCAXAPUIBT KaK
OHOTOIEMEDEL.

IInactmaccsr. lomygenne
OOJIHMEPOB peaxiuei
TTOJIMMEPH3aITiH |
TIOIAKOHICHCATHH.
TepMoIUTaCTHUHEBIC 1
TEPMOPEaKTHBHEIE IIaCTMAaCCEL
ITpencrasureny miacTMace.
Bomoxna, ux xraccu(rKamd.
Tonyuernue BoslokoH. OTIESTHHEIE
TIPEJICTABATENN XAMHUECKAX
BOJOKOH

[pakTraeckoe 3aaaTHE No8 2 2
«H3ysenne cBOHCTB
a30TCOAEPKANMUX
OpraHAYEeCKIX COeIMHECHHAN 1
OJIAMEPOBY

TeMaTHKa HHIMBUTYATbHLIX POEKTOB (eCaH
IPETyCMOTPEHO)

«X\MHUSE ¥ SKOJIOTHs», «ICTOpHS PazBUTHS XMUMHUH Kak
HAYKW», «3HAYCHEE ITOMMEPOB B XKU3HU YEIOBEKA U
JUI PA3BHETHS XKEIEIHOZOPOKHOTO TPAHCIIOPTaY,
«HamoTrexnonornd B xumMumy», «Poik XAMUE H
OKOIIOTHM JITIsE Pa3BUTHS XeNe3HOTOPOXKHOTO
TPAHCIOPTa», « JHAUCHKE IEPHOIHISCKOT0 3aK0Ha
JLW. Menrneneesa B pa3BUTHH XUMUH KaK HAYKIS, K
Bruan yuensix xumukos B nobexy g BOB», «3nauenne
metarnos B BOB». « Brorpadus JT.W. Merneneeray, «
X¥MHYECKHE BEMECTRA U 30POBEE delloBeKay,» Ena
YeIoBeKa TIa3aMy XHMHKay, « HeobXoauMocTs
XHMH9ECKOTO 00pa30oBaHuA ¥ HKOIOTHIECKOTO
CO3HAHMD),

CamocronTeabHad paboTa o0yuarommuxces HaX
HHIABH/YARLHBIMM IPOEKTAMH (SCIH

IIPEJy CMOTPEHEI) M3y IEHHUE TUTEPATYPEL, TOCTAHOBKA
npoGieMsl, 000CHOBaHAE €¢ aKTYAILHOCTH,
(DOPMYITHPOBKA IIEIH, BEIABEKEHEE THIIOTE3E,
COCTaBJICHHE IJIaHa JEHCTBUH 110 IIPOBEPKE IHIOTEREL,,
aHaIH3 HHGOPMAIUH, CO3aHAC IPOLYKTA.
OdopmileEAE TEKCTA IPOCKTA, IPC3ECHTAIHAN.

Beero 95

Jns XapaKTepHCTHKH YPOBHS OCBOSHHS y4eOHOrO MaTepualia HCIONb3YIOTCS
cleyIoNmue 0003HAYCHM:
1. — o3sHaKOMUTENBHEIH (Y3HaBAHUC paHee H3yUEHHBIX 0OBEKTOR, CBOKCTR);



2. — PeupOyKTABHBIN (BBIIONHEHNE NIEATEIBHOCTH 10 00pasily, HHCTPYKIUY HIIA

II0JT PYKOBOACTRBOM );
3.~ UpOOyKTUBHBIM  (TUIaHWPOBAHWE H  CAMOCTOATEIHHOE  BEIIOIHEHHE

IeSTEIBHOCTH, PEIIeHIe TPoONeMHBIX 38084 ).



3. VCJAOBHS PEATIM3AINY YYEFHOU TUCITUILINHBI

3.1. MaTepnaibHO-TeXHHYECKOe oOecHedcHue
OcBoenue nporpammbl yaebno#t nucnmmmuael OV /1.12.1 Xumus B

CIIEMUAIBbHOCTH OCYIMECTBIASTCA B IIPO-

beccHoHATBHON 0O6Pa30BaTEIBHON OPraHH3aiy, PeaNTU3yIOLICH
o0pa3oBaTeilbHy0 IIPo-

rpaMMy cpemHero o0mero obpasosanms B mpezenax ocgoerns OIIOIT CIIO na
Haze OCHOB-

HOTO ofImero 06pazoBanus, B kaOHHETEe XUMHUH ¢ JlabopaTopuel 1 1a00paHTCKOR
KOMHATOMH,

B KOTOPOM MMEETCS BO3IMOXKHOCTE 00eCTIeuuTh CBOOOAHEIHN JocTyll B MIHTepHET BO
BpeMs

yuaeOHOTO 3aHITHA U B IIEPHO;| BEEYUeOHOH AesTeTbHOCTH 00y JaloIuXC.

Ilomermenue kabuHeTa YIO0BIETBOPSET TpeboBaHmaM CaHUTapHO-
SNHUAEMUAOIOTHIECKIX

npaBan ¥ HopMatueoB (CanlluH 2.4.2 No 178-02) u ocHaIeHO THIIOBEIM
o0opynoBaHUEM, YKA3aHHEIM B HACTOSIIEAX TPEOOBAHUSX, B TOM YHCIIE
CHEeNHATM3UPOBAHHON yueOHO# MeOeNbio U cpejicTBaMu 00y IeHNUS,
JIOCTATOYHBIMU [ BEIIONHEHUS TpeOoBaHkl K YPOBHIO IIOATOTOBKH
00yYarommxcs,

B xabunere umeercs MynpTuMenuiinoe 060pyIOBaHAE, TIOCPEICTBOM KOTOPOTO

YYaCTHHKH 00pa30BaTeIbHOTO POIecca IPOCMATPHBAIOT BU3YAIEHYIO
AHPOPMAITIIO

IO XUMHMH, CO34ar0T NIPEC3CHTany, BHACOMATCPHAIBI H T. II.

B coctaB yueOHO-METOANIECKOTO H MATCPHATBHO-TEXHIIECKOTO OCHAIEHUS
kabunera

XUMHHN BXOIST:

Cronsl yuebusle — 15 mur., cTyass yuennueckre -30 miT., ydebmas mocka
MapKepHas, pabouee MeCcTO IpenoaaBareii (CToN IpenogaBarens, CTyi,
KOMIIBIOTEPHBIA CTOI), HEPCOHANBLHBIN KOMITBIOTED (CHCTEMHEIH GIIOK, MOHITOD,



KJIaBHATypa, MBIITKa), BUIACOTPOSKTOP, 3KpaH, OOOpYyHOBaHME W PEaKTUBHL UIi
IIPOBEICHUA NTabopaTOpHBIX paboT, paboumii cTon AN IIPOBEACHUS
1ab0paTOPHEIX OIBITOB, NPHHYAUTENHHAS BBITSDKHAS BEHTHIISIIHAS

WNudopmanuorHbIe CTEH/IH:
Ilepromwdeckas cucteMa XWMHHUeckux sneMentoB JI.M. Menjeneesa
Tabmuna pacrBopEMOCTH
OcHOBHBIE KJTaCcChl HEOPTaHHYECKHX BEIIECTRB
OxpaHa TyZa TpH HPOBEIEHUM OIBITOB
CHMBONEI XUMWHYECKHAX B3JIEMEHTOB
Obmast 6ronorus

Nwmeetcs 6ubmmoTeudsiil GOH/T, B KOTOPEIH BXOIT yueOHHKA U yueOHO-
MeToprdecKul kKomruteke (YMK), Kuury 1 9TeHusI T0 XUMHH,
PEKOMCHIOBAaHHBIE WITH JOIMYIeHHbIC i HCTIONB30BaHHUs B TPo(ecCHOHaIbHEIX
00pa30BaTeNbHBIX OPTAHM3AIILX, PEATN3YIONMX 00pa30BaTeIbHYO IporpaMmy
cpepHero obmero oopazopanms B npenenax ocsoenus OITOIT CIIO wa 6aze
OCHOBHOTO 00IIeT0 00pa30BaHMs.

B nponecce ocBoerms mporpammel yaebuo# puctimmmans OY 1.12.1 Xumus B
CIIEITUAIIEHOCTH CTYACHTHI HMEIOT

BO3MOKHOCTE PabOTEI B 3NeKTpoHHOM Oubnrotexe DbC (pabota ¢ AIEKTPOHHBIMA
KHWUI'aMH, IPaKTUKyMaMH, TECTaMH )

3.2. WndopmannonHoe obecneyeHue 00yIeHHst

Ilepeuenp pexoMeHOIyeMOW yueOHOH IHTEpaTyphl, HHPOPMAIHOHHBIX
pecypcos cetn MuTEpHET.

OcHosHag yueOHas muTeparypa:

1. 1Iabpmenss O.C. Xwmmms g1 npodeccuii ¥ crenuarsHOCTER
TexHuueckoro npoduisi: Yaebuuk/ O.C. I'a6puensu, .. Octpoymos. -8-e m3.,
crep. — M.: zgarensckwii neHTp «Axagemusy, 2017

HonomaurensHas yueOHas murepaTypa:
1. Epoxun 10.M., Kosanesa 11.b. Xumust g npodecchit u crienuanbHOCTER

TEXHHYECKOTO ¥ €CTECTBEHHO-HAYYHOT0 Ipoduiei. Yuednuk M3garemscxumii
LeHTp «Axagemusn 2016r.-496¢.



2. Hukntuna H.I'., I'pebenpkora B.M. O0mas u Heopraingyeckas XUMHS.
B 2-x u, Yacte 1. Teopernueckne 0CHOBLI: Y4ueOHHK B npakTrEyM 1 CIIO.
— M.: Opaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030

3. Xummus snemenToB: YueOruk U npaktukym mist CIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/SA17C2F6-D817-42E5-A4D5-94EEC35A846F

WnTepHEeT-pecypest:
1. lwww.fcioreduru  (@emepambHBIE  IeHTp  MHQOPMAIHOHHO-
00pazoBaTeIbHBIX PECYPCOB).
2. wwww.dic.academic.ru (Axagemux.CIoBapH U SHIUKIIONSINN)
3. www.booksgid.com (BookGid. Dnextpornas 6ubauoTexa).
4. www.globalteka.ru (T'moGantexa.l nobanmpras OubMHOTEeKa HaAyIHBIX
PEecypcoB).
5. www.window.edu.ru (EpgmHOe OKHO mocTyna K 00pa3zoBaTelbHBIM
pecypcam).
6. www.st-books.ru (Jlydimas yae6Has aurepaTypa).
7. www.school.edu.ru (Poccutickuit 06pazoBatenpHeMmopTal. JlocTyIHOCTS,
KauecTBO, 3 PEeKTUBHOCTE ).
8. www. ru/book (DnexTpoHHas OHOTHOTETHAS CACTEMA).
O.www. school-collection. edu. ru (Exubas woiuiekims TUOPOBBIX
00pa3oBaTEeNbHEIX PECYPCOR).
10.www. pvg. mk. ru (ommamnuaza «I lokopu BopoOseBEI TOPED ).
11.www. hemi. wallst. ru (O6pazoBarespHBIi CalT UIA IIKOJIBHWUKOB
«XuMHs ). '
12.www. chem. msu. su (QnexTpoHHas OHOIMOTEKE [TO XUMUHT).
13.www.enaukiru (uHTepHeT-M3fanMe A yuutenedl «EcrecTBeHHEBIC
HAYKH» ).
14.www. 1september. ru (MeTonudeckas razera «llepBoe ceHTIOPS»).
15.www. hvsh. ru (xypHan «XuMHES B IIIKOIE»).
16.www.hij.ru (xypHaT «XUMES B KH3HEY).

3.3. BoinoaHenue Tpeboanmii ®I'OC B wYacTH HCHOIL3OBAHHA
AKTHBHBIX H HHTEPAKTHRHBLIX (POPM 00yIeHHS

B memsx peanmsammy KOMIETCHTHOCTHOTO MOAXOAa pabouast mporpamma
IpeyCMaTpABAET JKCIIONB30BaHHEe B 00pa3oBaTENFHOM IIPOIECCe aKTHBHEIX U
HHTCPAKTUBHBIX (OPM MPOBEJICHNS 3aHATHN B 1eIsx (OPMUPOBAHMSA ¥ PA3BUTHS
00X ¥ MPOoheCCHOHAIBHEIX KOMIIETEHITAN:

Tema 1.1 OcroBHEIE TOHATHS XUMUH B HOPMe XUMHUUECKOTO COUMHEHMS,

Tema 1.3 Crpoerue BemecTsa B hopMe MAHH-TIPOEKTOB

Tema: 1.4 PacTBopE! B hopme Texiun ¢ 3aliaHuPOBAHHBIME OIIHMOKAMI.

Tema 1.5 Knaccudukanis HEOpraHWHYECKHX COeIMHCHWH B dopme ypoka
COPCBHOBAHMSL. ‘


https://biblio-online.ru/viewer/F125F8D2-7D9B-
https://biblioonline.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
1.www.fcior.edu.ru
wwww.dic.academic.ru
http://www.booksgid
http://www.globalteka
http://www.windowedu.ru
http://www.stbooks.ru
http://www.schooledu.ru
http://www.enauki.ru
http://www.hij.ru

Tema 1.6. OKHCIUTENEHO-BOCCTAHOBUTEIBHEIC peakiun B GopMe 3a09HOM
SKCKypcuy Ha Ipeauprste. CKOpOCTh XMMHYECKHMX peakmuil. OOparumMocTh
XUMUHECKUX peakiuit B hopMe pelneHns CUTYaITMONHEIX 3a1a4

Tema 1.7 Meramner. Hemerannsl B popMe ypoka COpeBHOBaHMS

Tema 2.1 OcHOBHbIE HOHATHS OpPraHHYECKON XMMUHM W TEOPUS CTPOCHHUS
OpPraHMYECKUX COeMHEHNN B (DopMe YpoKa-TpEeHHHTA.

Tema 2.2 TIlpupojiHble WCTOYHWKA YTIIEBOZOPOIOB B (OpMe OIOBOM
WTPBI.

Tema 2.3. Anpperunsl. KapOorosele kucnotsl. Cnoxuble 3¢upsl. JKuphlB
(hopme ypoKxa-cOpeBHOBaHMS, IPyITIOBON paboThl B Tapax, ypoKa-MHHH IIPOEKT.

VYriesomsl B hopme ypoka KOHGEPEHITUH.

3.4. Hcnonn3oBanne CPeJICTB BHIYHC/IHTENLHOH TEXHHKH B IIpOIecce
oOyduenns

Pabodass nmporpamMma MIpeAyCMaTpPUBAET WCIIONB30BAHUE [SPCOHATBHBIX
KOMITBIOTEPOB OOYUAIOIEMUCS B XOOE IIPOBEACHMS CICAYIONMX IPaKTHIeCKHX
3QHATHN:

HpaxTuueckoe zapsitae Nel
Wi3ygenue cBOMCTB UCHEPCHBIX CHCTEM

Hipaktigeckoe 3aasgTre Ne 2
«M3yueHue CBOMCTB HEOPTaHUYECKMX COSAUHEHMINY

IIpaxkruvieckoe 3anaTHe Ne 3
«Wsyuerne 3aKOHOMEPHOCTEN NPOTEKAHUA XMMNYECKUX PEaKLmMi»

IpakTuteckoe 3ansTae Nod
«M3y4eHne CBOUCTB META/N0B U HEMETANOBY

IIpaxkTnaeckoe 3anarue Nes
«HzroTopneHne Mo MOTEKYKYII B 03HAKOMIICHHE ¢ OCHOBHEIMHE TOHATHASMYL OPTaHNIeCKOH

XHMHH»

Iipaxrugeckoe 3ansarue Ne 6
«M3yyeHne CBOMCTB YrneBoA0poA0B»

HpakTaueckoe 3auuThe Ne 7
«M3yyeHue cBOWCTB KUC/IOPOACOAEPIKALLNX OPraHUYECKUX COSLAMHEHMNIN»

ITpakTuaeckoe 3apaTne No§
«U3syveHmne cBOMCTB a30TCOAEPIKALLNAX OPraHUYECKUX COAUHEHWN U NO/IMMEPOB»



4. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHMS
YYEBHOU TRCIATLIMHBL

Ornenka kadecTBa OCBOSHMS yueOHOM AMCIUMNMHEL BKIFOYWAET TEKYIIHM
KOHTPOJIb YCHEBAEMOCTH U IPOMEKYTOUHYIO aTTeCTAIHIO.

Texymuit KOHTPONE YCIEBAEMOCTH OCBOSHHMS VyUeOHOH MUCIHTUIMHED
OCYLIECTBISIETCS IIpemojiaBaTeNieM B IIPOIECCe TPOBEACHHS NIPAKTUIECKUX
3aHITHH, TECTHPOBAHHUS, & TAK)Ke BEIIOJHCHUS 00YIarOIIMMUC WHIUBUY ATHHBIX
38/laHUM B COOTBETCTBUM ¢ (OH/IOM OICHOYHBIX CPEACTB WO yueOHOM

JVCIIHILIAHE.

PesyanTaTsl ocBOSHHS
yueOHOH THCIMTIHHL

dopMbI ¥ METOIBI KOHTPOJIS H OIIEHKH
pe3yaALTATOB 00YUeHHs

JIngpocTHBIA pe3yabTAT:

- ycTOHYmBHIA UWHTEpeC K HCTODHH |
TOCTIDKCHASM B OOIACTH XUMAICCKOR HAyKH,
YYBCTBO TOPMOCTH 33 POCCHUCKIE €CTECTBECHHEIE
HAYKH,

- TOTOBHOCTE K UPOJO/DKSHHIO O0pa3OBaHMS,
HNOBBHIIEHHIO KBAJMQHUKAIME B  H3OpaHHOM
npodeccHoHanbHOR JIESATENLHOCTH c
HCTIOIB30BAHNEM 3HAHUH B oGnacra
XAMAHUCCKOH HayKH,

- 0oOBEKTMBHOE  OCO3HAHHE  3HAYUMOCTH
KOMIICTEHUHH B 00NACTH XUMHAUCCKOM HAYKH
g 4YemoBeka M oO0mecTBa,  YMCHHE
HCTONH30BaTh TEXHONOTHYECKHE JOCTIKCHAS B
00NacTH XUMWAH, I TOBBIICHAS COOCTBEHHOTO
HAHTCHIEKTYalbHOI'O PAa3BUTHI B BHIOpaHHOR
npodhecCHOHATBHOR AeITeTBbHOCTH;

- YMEHHE IIPOaHAIHW3KPOBATh TEXHOTCHHEIE
OOCIEINCTBHA OIS OKPYXAIOIMeH  CpemEl,
OBITOBOM ¥ UPOM3BOACTRCHHON IEITENLHOCTH
TENOBEKE,

- YMEHHE YHpaBIITE CBOCH I103HABATCIBHOMN
IEeATENbHOCTRIO,  TIPOBOOWTH  CAMOOIEHKY
YPOBHA  COOCTBEHHOIO
Pa3BUTHS;

- YMEHHE BBICTPaWBATH KOHCTPYKTHUBHEIC
B3aMMOOTHOIICHHASA B KOMAH/E MO PEMICHHIO
001X 3a7a4 B 00JIaCTH XVMUH;

HHTEIVICKTYANBHOTO |

HabImoneHwe;

OIIeHKa TeMaTHYeCKuX pedepaTon

otierka dHEKTHBHOCTA W KAUeCTBA BEITIOTHEHYS
y4eOHBIX 3a7a4;

TECTUPOBAHUE;

OLICHKA BBITOJHEHHS CAMOCTOSITENBHOM paboTH;
OIIEHKA IIPaKTHUCCKAX paboT;

3aMIYTa TROPUECKUX ¥ IIPOEKTHEIX paboT;

MeTanpeMeTHRIH Pe3yIbTaT:

- OBIIAJEHUE YMEHUSIMHE 1 HaBBIKAMH Pa3THIHEIX
BHNOB [O3HABATENHLHOW ACATEIRHOCTH s
M3Y4EHUS Pa3HBIX CTOPOH OKPYKAIOIIET0 MUpAa;
IPUMEHEHHE OCHOBHBIX METO/0OB I[TO3IHAHHS
(HaOMmoMeHNUS, HAYYHOTO OKCIEPHMENTa) I
H3YYCHUS PAa3JIMYHBIX CTOPOH XWMHUYCCKHX
O0BLEKTOB M IPOIECCOB, ¢ KOTOPLIME BOSHHKAET
| HeO0OXOMMOCTE CTAJIKMBATHCA B

HabmogeHue;

OLEHKA TEMaTHIECKUX pedepaTon

oleHka 3O HEKTHBHOCTH H KAYCCTRBA BEHIOTHEHUS]
yueOHBIX 327189,

TECTHPOBAHUE;

OUIEHKa BBITOJIHEHWS CAMOCTOSTENBHOM paboThH;
OUCHKA IPaKTHICCKUX padoT;

YCTHBIH OIIpOC;

3a9eT.




PesyansTaTthl ocBoenust
yaeDHO0H THCITHILINHBI

@®opMbI H MeT0/IbI KOHTPOJISA W ONEHKH
pPe3yJAbTATOB 00yIcHHS

npodeccroHaNBHOHR chepe;

- YMEHWE OIPEJCTITs NelH ¥ 331a9H
JEeITEeNbHOCTH, BEIOHpaTh CpefcTBa AN MX
JTOCTHKCHUS Ha IIPaKTHKE;

- yMeHHe HACIONB30BaTh pa3NuIHBIE
HCTOYHMKYM i1  IOJYYCHHS  XHMHYECKOH
HHQOPMAaOWK W OLEHWBATH €& JOCTOBEPHOCTH
JUIsl JOCTHIKEHUS TTIOCTABJCHHBIX ENICH H 3a/1ad;

HpeameTHBIH pe3yaprat:

- chOpMHPOBAHHOCTh TPEICTABICHAN O MECTE
XMMUH B COBPEMEHHOM HAYYHOHU KapTHHE MHDA,
DOHUMAHHE PONY XHMHU B (DOPMEPOBAHVH
Kpyrosopa ¥ (QYHKUNOHATLHON TI'PAMOTHOCTH
YeoBeKa UL PEIeHNs IPAKTHICCKUX 3318,

- BTI&JICHUE OCHOBOIIONATAIOTIAMHE
XIMEYESCKAME ITOHATHAMH, TEOPHSIMH,
38KOHAME H 3aKOHOMECPHOCTSAMM; YBEPEHHOE
LOIb30BaHUE XAMHUECKOH TEPMHHOIOTHEH M
CHMBOIIFKOMH;

- BIIaJI€HME OCHOBHBIMH METOHAMY HAYUHOTO

MO3HANMS,  HCHONB3YEMBIMH B XHMHPH:
HaOIIOJIEHNEM,  ONHCAHHEM,  W3MCPCHHEM,
OKCIEPHMEHTOM;  YMeHMEe  00pabaThiBars,

OOBACHATE PE3YIBTAThI IPOBENEHHEIX OTIBITOB ¥
JenaTh BHBOIEI; TOTOBHOCTR H CHIOCOOHOCTD
OPUMEHATE METONBL [NO3HAHHS YpPH perieHuH
IIPAKTHISCKUX 3a/1a9;

- chopMHEpPOBAHHOCTE
KOJIMIECTBEHHBIC
pacdeTsl IO
yPaBHEHAAM;

- BJIAJICHHE IPAaBHIIAME TEXHHUKY OC3011aCHOCTH
IIPH WCHOIB30BaHNH XUMITYECKHX BEICCTR;

- CHOPMHPOBAHHOCTH COOCTBEHHOM HOZHIMM 11O
OTHOMICHUIO K XHMHYECKOH WMHPOPMAIHH,
MOJIy9aeMOH B3 PAa3HbIX HCTOYHMIKOB.

YMEHMS  JaBarb
OIEHKH H  IPOH3BOLUTH
XHMHHecKHM  opMysam  #

OIIEHKA TEMaTHYECKHUX pehepaTos

orierka 3¢ GEeKTHBHOCTH U KAUeCTBA BBIIOTHEHES
yueOHEIX 3a/1at;

TECTHPOBAHUE;

OTCHKA BLITONHEHHAS CAMOCTOSITEIIEHOH PaboTh;
OTIEHKA IPAKTHYECKHX paloT;

yeTHEI 01IpoC;

pelenye 3a1ay;

3aIMATA TROPIECKHX W IPOEKTHEIX paboT;
maddepenIEpOBaHHLIH 3a9eT.




Penensus .
Ha pabouyio niporpaMmMy yuebHOol THCTMIITNEEL
Ovhaizl XVIMVIA B CL;VAF HOCTH

6a30Bag MTOATOTORKA TTPOMECCHOHATBHOTO 00pasoBaHES
AsTtop nporpammsl: Axumosa C.A.- mpenonasatens Bpsrckoro frnuana [ VIIC

Pabouag nporpava ytzeozzom mrcrmmzael OV 112,11 Xumua B cueimaisrocTs paspaboTana

34 OCHOBE TpeOOoBaH fﬁ* @GenepanEHOT0 FOCYIAPCTBERROT0 00pas0BaTebEOTO CTANTAPTA CPETHETO

<o6nzero 06pa3oBaHYs, YTREPKIEHHAOTO IpHkasoM MurACcTepeTBa 06pasosanys u Hayky PO Ned13
0T 17.05.2012 1., IpenBSBIAEMETX K CTPYKTYPE, COEPKATMIO ¥ PE3YIBTATAM OCBOCHES yuehnol

OUCTIHIIIMHEL « X AMPS B COCIHUATEHOCTHY, B COOTBETCTRYY ¢ PEKOMEHIANIIMHE 110 OPraHu3alil

HONYHEHES CPERHETC 06mero 06pasosaius B IPEAeiax OCBOCHES 00pa30BaTeIEHEX IPOTPaMM
CpenHETo TPOGeCCHORATEEOTO 00pasoBanis Ha 6a3e 0CEOBHOrO 0GIMEro G6pazOBAHES C YECTOM
TpeGoBarT# HEIepATHERX TOCYLAPCTREHREN 00PA30RATEIBHEX CTAHIADTOR B OTYIacMol
OPOMECCHN HITH CHENHATEEOCTH (CPENTHETO npodeccroHaTbECT0 00pazoBants (IIHCEMO
JenapramMenTa rocyIapCTBEEHOH IONUTUKYE B Chepe TOATOTORKH paboumx xaapos 1 U110
Munobprayku Poccrw ot 17.03.2015 Ne 06-259)

Pabouasn HDOFpaMM‘a y‘&COHOH JVCHMIIIHHBI «X¥IMHUA B CIICLHAIBHOCTIEY COCTOMT P’B CRNCHAYIOLHX

PasIemnon:

OBHIAS XAPAKTEPUCTUKA PABOYEY ITPOTPAMME] YUEBHOM
JACLATUIVHEL

ek

2. CTPVKTYPA K COIEPKAHWE VUEBHOU JIACTIMITIMHL]

3. VCIOBNS PEATMRATIVIM VIEBHOMU MUCIVTLTHBL

4. KOHTPOJI I OIEHKA PESVIILTATOR OCBOEHVS VUEEHOH
THACIATITAHE]

B nacnopre HporpanMsl cOPMYIHPORAHEL ey X 330290 OCBOCHHS IUCIFIIIHHEL,
HaTIpaBlEHHEEIE Ha OBNaleHue 00yHarormyvucs 001K KOMIIETEHIIHE.
Jlansoc KOJIMYECTRO YACOR, BEIIEICHEOE Ha 0CBOeHAS YIeOnol NuCIUIIIEHEL, O3BOIHT:
- chopMEpoBaTs ¥ obyuaromuxcs HeoOxoqaMEle 001me ¥ npoheccroraTEHbe KOMIICTCHITHE.
- DOy 9uTh HeoOX0MuMEIE 3:{&3&5{ U YMEHES, KOTOPHIE MOXKHO IPHMEHUTE B JATbHENIIEM Ba
HpaxTuKe.
Temargueckull nuay yueOno¥ IRCIMIIIMER] AMEET CIeIYIOIIAC PA3ICIE! & TEMBL!
Pas;[en 1. Ofmag 1 HeopranudecKas XuMusl.
ema 1.1. OCHOBHEIE 38KOHEI H TIOHATHL.
iema 1.2, Heprompaeckul 3aK0H U TEPEOIFYUECKAT CHCTEMA XEMTIeCKnX 3aeMerToB JI.M.
" Megsneneesa. _ o
“Tewma 1.3. C POCHYE BEINECTRA.
Tewma 1.4. Boga. PaCTBonH SNEeKTPOIHMTHIECKAS JYCCOHAIHS.



Peren3nsg

1a pabouyio nporpavMMy yaeGHEOY TUCIUIIIKHEL
«XVIMU S B CIIELTAATIGHOCT
6a30Bas [IOATOTOBKA IPOMECCHORATBEHOTO OGPas0BaHUs

Amrrtop mporpammsr: Axuvosa C.A.- npenoaBatens bpsackoro ¢unuana 1] iC

o]

Soqasf IIDOT‘DBLVFMa 0 MARHON AUCIHITIRES paspaboTara B COOTBETCTBEH G TpeboBaHuIMY
NEPATBHOTO TOCYE2PCTREHHOTO 00Pa30BATEHLHOTO CTAHIAPT2 CPEAHETO IIPO becc:aoga;rb::oro
oopasoaﬂﬂ‘zﬁ B cTpyKType TpOrpaMMEL IIOATOTORKH CHEIEAIYCTOR CPEIHERD, sReHa yaebuas
NUCIUILIEHS (XUMESL B CIEIHATBHOCTIY OTHOCUTCA K 023080 qucHumEapHol obpasosaTensaol
TIOZTOTOBKE. : ' "
Paooqafr IpoTpaMMa Y- '-TSGHO ¥ TACIHIIIHEERL KXAMES B cnem&a:&aocm» COCTOMT 3 CIEIYIOMHAX
PasAeyIos:

I
TO

i@! '"CJ .‘

1. OBLIAS XAPAKTEPVICTHKA PABOUEN
TTPOTPAMME! VUEBHON JHC CLHATITIMHBL

A

2. CTPYKTYPA U COLEEPHAHNE VUEBHON
IACUMIIMHBL

3. VCIIOBUS PEAJIKIIASKY VUEBHON
,I[HC..IVTH&’I;—IDI

4. KOHTPOJIb ¥ OLEHKA PE3VIIbTATOB
OCBOEHESA VUEBHOM AMCIHIITTHHEE]

B macmopTe TporpaMmMEel C&)OpWJIﬁpOBaFBI e & 33890 OCBOSHAS MECIAIIAIE, HalPABICHHEE
Ha OBianerye o0yJaronuMucs OOIIHY KOMIETEHIAH.

JlaHHOe KOMUYECTRO TaC0B, BEUIENEHHOE Ha OCBOEHzE yaeOH0H MECIUTITI ., TO3BOIAT:

- chOPMEPORATE ¥ 00 yuarommxcs HeoOXommMEIe o0THeE % IpodeccHOHaTbHbIC KOMIIETEHIINY,

- TIOTY<HTE HEOOXOEMELS SHAHNA B YMEHIL, KOTOPEIE MOKEO HPUMEHHTE B HanpEERIIEM
TPEKTUKE. o

TeMaTHUeCKuH Al KMEET ONTUMANBHOE D&CEpe,EeJICEHG TACOB IO pa3fieiaM | TeMaM o 0FH0U
dopme 06yUeHiis, B COOTBETCTRUY ¢ YUCOHBIM TITAHOM.

Kanmmesit pasnel mpoTpaMMEl OTPAKAST TEMATHKY H BOTIPOCH, TTOSBOLTIONINE E HOIHOM 065eME,
FIVHETE HE06XO0 WM.BT‘f TEOPETHHECKHY MATCPHAIL. Hp()BeﬁeH«Ie 1200DaTOPHEIX 32HATHH,
TIPEyCMOTPEHEEX pabodel IporpaMMoit, TIOSBOIITIOT 3aKPEIUTS TEOPLTHHECKUE SHAHN,
EpEOOPETECHHRIE IPH H3YISHUY ¥ TaHHOH INCIAIITIHEL

Conepxanwue pabogey TIPOTPaMMBI yHeOHOR JUCIIMIIHES COOTBEICTBYET TP 6 UM
DeNepalsEHOr0 TOCYEAPCTREHEOIO 00pa30BATETFHOTO CTARIAPTE cpe;rnevo —DG@ HOHANEHOIG

00Pa30BaAEKg WO BCEM CHETUANTEHOCTIM. '
- Vzyuerwe AaHHOH AWCIUILIMEE] CHOCOOCTRYET 5O GEKTHBHOM % KaYSCTBEHHOR TOATOTOBKE
. MOIOJBIX CHELMANKECTOB Ui paboTsl Ha XKENE3HOLOPOXKHOM TPaECIopTe. Paboyas mporpamMma
 COIEPXUT MUBEMYM JTUTEPATYPEL, HEOOXONAMOME TTd H3YICHNS NIaHHCY TUCHEIUINEE].

- Pazpaboranmas mporpavva y2eOHON AKCITHTINTHEL COOTBETCTEYET TpeGOBaHKEM IIPOTPaMMEL
TIOANOTOBKY CHEHMATHCTOR CPEIHETO 38eHa DEIePATBHOTO TOCYAaPCTBEHHOTO 00pa30BaTelbHOTO
CTAHNAPTA ¥ PEKOMEHTYETCS JUIA HCTIOTB30BAHYS B yueOHOM TPOIEcce HpK HOATOTOBKE CTYAEHTOB 1O
BCEM CHETMATEHOCTIM. - A

-Pabouag nporpamma y*-:e6Hoz‘i mwermrss: OV T.12.1 Xuvins B coenuamsE0CTE paspaboTana Ha
GCHOBE TpeEOBWV“n GenepalbECro roCyIapcTBEHEON0 06pa30BaTebHOTC CTRHAADTE CPEMHETD

(AR i8

»h
o

sk

ofimero 0O6pa3oRaHES, YIREPKICHHOTO IPHKA20M MERBCTEDCTRE 00pa303a%51 u gaykz PO Ned13 ot
17.05.2012 r,, zpcmszamexzbm K CTPYKTYPE, CORSPKABMIO B PEIYNETATAM OCBOCHNA yaeOHoi
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