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1. MACIIOPT ITPOI'PAMMBI YYEBHOM A CIUIIIMHBI
«XHUMHUD)
1.1. lMosicHuTe/IbHAS 3N CKA
Oobs1acTh NPUMEHEHUs1 MPOTrPAMMBI, 001l XaPAKTEPUCTUKA Y4eOHON TUCUUIIJIMHBI

[Iporpamma y4eOHOW IUCIMIUIMHBI SIBISETCS YacTbI0 OCHOBHOW IpO(ecCHOHATbHOU
obpazoBarenbHoi porpammbl CITO-TITIICC3 no cnenuanbHOCTH TexHUYeckoro npoduist 22.02.06
CapouHoe IIPOU3BOJICTBO
ConepxaHue porpaMMbl «XUMUS» HAIIPABJIEHO Ha IOCTUKEHUE CIEAYIOIUX LIETeH:

* opmMupoBaHu€e y 00y4JarOLUIMXCS YMEHHS OLEHUBATh 3HAUUMOCTh XUMUYECKOT0 3HAHMS
JUISL K&KJIOTO YEJIOBEKA;

* (hopMHUpOBaHHE Y 00YYAIOLIUXCS LIETOCTHOTO MPEICTABICHUSI O MUPE M POJIU XUMUHU B
CO3/IaHUM COBPEMEHHOMN eCTECTBEHHO-HAY4YHOM KapTUHBI MUPA; YMEHUS OOBSICHITH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOH Cpefibl, — HUCIOIb3Ys JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Y 00yUYAIOMIUXCSl yMEHUH pa3indarh (PaKkThl U OLICHKH, CPAaBHUBAThH OLEHOYHBIC
BBIBO/JIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSA3b KPUTEPUEB C OINPE/IETICHHON CUCTEMOM
LIEHHOCTEH, (OpMYJINpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* puoOpeTeHne OO0Y4YaIOLUIMMUCS OIbITa Pa3HOOOpPA3HOW AEATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KJIKYEBBIX HABBIKOB, UMEIOIUX YHUBEPCAILHOE 3HAUEHUE [l Pa3IMYHbIX BUIOB
JeSITeIbHOCTH (HaBBIKOB PELICHUs po0sieM, IPUHATHS pellieH i, TouCcKa, aHanu3a U 00paboTKu
uH(poOpMalyM, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB M3MEPEHUH, COTPYIHUYECTBA,
0e301acHOro 0OpaIIeHus ¢ BEIIECTBAMH B TOBCETHEBHOMN JKU3HN).

B ocHoBe yueOHOI aucuuruiHbl «PU3MKa» JIEKUT YCTaHOBKAa Ha (hOpMHUpPOBAHHE Y
00y4yaeMbIX CUCTEMbI 0Aa30BBIX MOHATUH (QU3UKU U NPEACTABICHUN O COBpeMEHHOHN (hru3ndeckoi
KapTHHE MHpa, a TaKkKe BbIPAOOTKA YyMEHUH NpPUMEHATh (QU3MUECKHE 3HAHHUS Kak B
npodecCHOHATBLHOM 1eATeNbHOCTH, TaK M JUIs PEIeHUs )KU3HEHHBIX 3a/1ay.

B «Xumumn» popMupyroTcs MHOTHE BUIBI 1€ATEIbHOCTH!

e  yMEHME JaBaTh ONPEAEICHUE U OIIEPUPOBATH UMH;

e  (opmynMpoBaHUE OCHOBHBIX 3aKOHOB XMMUU;

® YCTaHOBKA NPUYMHHO-CIEJCTBEHHOW CBS3U MEXIY COAECPXKAHUEM 3THUX 3aKOHOB U
HalMCcaHUeM XMMUYECKHX (GOpPMYJ U YpaBHEHUII,

® YCTaHOBKA NPUYUHHO-CIEJICTBEHHOM CBSI3M MEXIYy CTPOCHHEM aromMa U
3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB JIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB B MEPUOIAX
U TpyImax;

e licnonb3oBanne B yueOHON W MPOPECCHOHATHHOU MEITEIBHOCTH XUMHUYECKHUX
TEPMHHOB U CUMBOJIUKH;

e Ha3BaHue n3y4eHHBIX BELIECTB 110 TPUBUAIBHON MIM MEKTyHApOIHOM HOMEHKIIAType
U OTPaXEHHE COCTaBa ATHX COEAMHEHHUH C OMOIIBI0 XUMHUUECKUX (HopMyT,

e  OOBsICHEHHE CYIIHOCTH XUMHUECKHUX IIPOIECCOB;

e Kraccugunukanus BeuecTs, XUMUYECKUX PEaKIMi U MPOLIECCOB;

L4 Ha6J'IIOIleHI/IC, (I)I/IKCB.I_[I/I}I " OIIMCaHUC PE3YJILTATOB SKCIICPUMCHTA



e Pemenue pacyeTHbIX 33724 110 XUMHYECKUM (OpMYyJIaM B YpaBHEHHUSIM
1.2. Mecro yuyeOHOHi AWCUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHATbHOM
o0pa3oBaTe/IbHOI POrpaMMbI:

VYuebHas aucHUIUIMHA «XUMHUS» SBIAETCS YUEOHBIM MPEIMETOM 110 BBIOOpY W3
oOs3arenpHOM mpeamerHolt obnactu  «EctectBeHHble Haykm» @PI'OC cpemHero oOrmiero
o0OpazoBaHwUs.

B npodeccuoHaNbHBIX 00pa3oBaTeNbHbIX OpraHu3anusix, pean3yonmx
o0pa3oBaTeNbHyI0 IIpOrpaMMy cpefHero obmiero odpazoBanusa B npezenax ocBoeHus OITOIT
CIIO Ha 6a3e0cHOBHOTO O0IIer0 0Opa3oBaHUA, yuyeOHasl NUCHUIUIMHA «XUMHSI» HU3ydaeTcs B
obmeoopazoBarensHoM mukie yaeoHoro OITOIT CITO na 6a3e ocHOBHOTO 001Iero oopazoBaHus
¢ mony4yeHueMm cpeanero oomiero oopazosanus (IIITKPC, TITICC3).

B yuebnpix mmanax IIIIKPC, IIICC3 mecrto yuyeOHON MUCHMIUIMHBI «XHUMHUS» — B
cocraBe 00meo0pa3oBaTENbHBIX y4YeOHBIX AMCHUIUIMH TIO BBIOOpPY, (QOPMHUPYEMBIX U3
o0s3aTenpHbIX peaMeTHbix obnacteir @I'OC cpeanero obmiero odbpazoBanus, s npodeccuit
CIIO wmm cneuuansHocteit CIIO cootBercTBytomero mnpoduias MnpoeccuoOHATBHOTO
obOpazoBaHwUs.

1.3. TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS] Y41eOHOM TUCHUIINHBI:

OcBoeHme cosiepKaHust yaeOHOH TUCIUITIIMHBI « XUMHU», 00ECTICYNBACT JOCTHKEHHE

CTYJEHTAMHU CJEIYIOIIMNX PE3YIbTaTOB:

JUYHOCMHDBIX:

® YYyBCTBO TOPJAOCTH M YBOXEHUS K HCTOPUU M JOCTIKEHHSM OTEUYECTBEHHOM
XUMHYECKON HayKH; XUMUYECKH IPaMOTHOE MOBEIEHHE B MPO(EeCCHOHAIBHON NEesITETbHOCTH U B
OBITY TIpU OOpaIIeHUH ¢ XHMUYECKUMH BEIIECTBAMHU, MaTEPHUATIAMHU U ITPOIIECCAMHU;

® TOTOBHOCTh K MNPOJODKEHUIO OOpa30BaHUS M IOBBIIIEHHUS KBaTU(UKALMK B H3-
paHHOM NpOodecCHOHATBHON JEsATeIbHOCTH M OOBEKTHMBHOE OCO3HAHHE POJM XUMHUYECKUX
KOMIIETCHITUH B 3TOM;

®  yMEHHE UCMOJIb30BATh JOCTUKEHUS COBPEMEHHON XUMHUECKON HAYKH U XUMHUYECKUX
TEXHOJIOTUH ISl TOBBIIEHUS COOCTBEHHOTO HWHTEJUIEKTYaJbHOIO pPAa3BUTUATB BHIOPaHHOM
npodeccuoHaIbHOMN J1eTeTbHOCTH;

MemanpeomemHblX.

®  UCNOJNb30BaHUE pa3IMYHBIX BHUJOB IO3HABATEIbHON JEATETBHOCTH U OCHOBHBIX
UHTEJUIEKTYaJbHBIX Olepaluil (MOCTaHOBKU 3a/aud, (OpMyIupOBaHMs TUIIOTE3, aHaIM3a U
CHHTE3a, CpaBHEHHUsS, OOOOIIEHHUs, CUCTEMAaTH3alluM, BBIABIECHUS MPUYMHHO-CIIEICTBEHHBIX
CBsi3eH, MOMCKA aHaJOroB, (hOPMYJIHPOBAHUS BHIBOJOB) Ui PELICHHs IOCTABICHHOH 3aaayH,
NpPUMEHEHHE OCHOBHBIX METOJOB TO3HAHWS (HAONIOACHWS, HAyYHOTO OSKCIIEPHMEHTA) IS
U3YUYEHHsI PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cepe;

®  UCIMOJIBb30BAaHUE PA3TIMUHBIX UICTOUHUKOB JJIs OTyYEHHUs] XUMUYECKO nHpopmaru,
YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh I JOCTIKEHHMsS XOpOLIMX  pEe3yJlbTaToB B
npodeccuoHanbHOM chepe;

npeoMemHulX.



e chopmHpOBaHHOCTH MPEACTABICHUI O MECTe XHMHH B COBPEMEHHON HaydHOU
WKApTUHE MUpPA; MOHMMaHWE POJIM XUMHUHU B (OPMUPOBAHUU KPYrozopa W (PyHKIIHMOHAITBHON
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS MPAKTUYECKUX 3a/1ay4;

e  BJAJICHHE OCHOBOMNOJAralOUMMU XUMHUYECKUMHU NOHATUSAMHU, TEOPUSIMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMHUECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

®  BJIAJICHUE OCHOBHBIMH METOJAMU HAYYHOI'O IO3HAHMS, UCIIOJIb3YyEMbIMU B XUMHHU:
HaOJI0/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMeHHe 00pabaThiBaTh, OOBACHATH
pe3yNbTaThl MPOBEACHHBIX OIBITOB U JENaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTh MPUMEHATH
METO/1bl TO3HAHHUS NIPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

e chopmupOBaHHOCT, YMEHHS JaBaTh KOJMYECTBCHHBIE OIICHKH U MPOU3BOIUTH
pacueTsl 0 XUMUYIECKUM (opMyIaM B YPAaBHCHHUSIM;

e BIAJCHHWC NpPAaBWJIAMH TEXHUKHA O€30MACHOCTH TIPU WCIIOIH30BAHUH XHUMHUYCCKUX
BEILIECTB;

e chopmHupOBaHHOCT, COOCTBEHHOM TMO3ULMU 1O OTHOLICHHUIO K XHMHYECKOMN

I/IH(l)OpMaI_II/II/I, nonyqaeMoﬁ M3 Pa3HbIX UCTOYHUKOB.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIHHUITINHBI
Xumus

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Buj yueOHoi1 padoThI

Oobvem uacos

IMPAKTUYCCKNUEC 3aHATUA

MakcumajbHas yueOHasi Harpy3ka (Bcero) 78
O06s13aTe/ibHAsI ayUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
J1abopaToOpHbIe PaOOTHI
10

Hmoeosas ammecmayus 6 hopme ougpgpepenyuposannozo 3auéma




2.2. TemaTH4ecKHil IVIaH U coep:kaHue yueOHo# nucuunauabl «XUMMUS»

Copaepxxanue yueOHOro MaTepmuaJa, 1a00paTopHbie padoThl U NPaKTHYECKHE O0bem yacoB Yposen
HaumenoBanue 3aHATHS, CAMOCTOSITeIbHAS padoTa o0yuyalomuxcs, Kypcopasi padora (mpoekr) (eciu | OOmuMit/ayTuTopH b
pa3esioB U TeM npeoycmompeHvl) bIX OCBOEHU
f
1 2 3 4
HNHCcTpyKTaX MO TeXHUKE 0€30MMacCHOCTH. 1/1
BBenenue Hayunble MeTOnbl IMMO3HaHUSA BELWIECTB M XUMUYECKUX SIBJICHUN. Ponb skcnepumMeHTa u
TEOPUH B XUMHUHU. MOJEIMPOBaHNE XUMUYECKHUX ITPOLIECCOB
Pa3znen 1 OO0masi ¥ HeOpraHm4yecKast XuMusi 76/45
.OcHOBHbIe MOHATHS XuMuH. BemectBo. Atom. Monekyna. XUMHUYECKUN 3JIEMEHT. 3
Asmorponus. [IpocTeie U cnoxHbie BemecTBa. KaueCTBEHHBIM M KOJMYECTBEHHBINM COCTaB
BelIeCTB. XUMUYECKUE 3HAKU U (opMynbl. OTHOCHTEIbHBIE ATOMHAs W MOJEKYIspHas
Tema 1.1 Macchl. KonnuaecTBo BemecTsa.
OcuoBuble oHATHS U | OCHOBHBIE 3aKOHBI XUMUM. CTexuomeTpust. 3aKOH COXPAaHEHHUS MACChI BELECTB. 3aKOH
3aKOHBI XUMHUH MMOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJIIPHOM CTPYKTYpPBL. 3aKOH ABOTaIpO U CIEICTBUS
13 HETO.
KonTtpoJsbHas pa6ora OCHOBHbIE IOHATHUS U ONIPENIETICHMS], IPOCTEHIIINE PaCUEThl 1
IIpakTuyeckoe 3ansiTue: Pemenue 3agay 1
Tema 1.2 Hcropus otkpeitua [lepuoandeckoil cuctemMsl XxuMudeckux anemeHToB. .M. Mennenees. 2
Ilepuoauueckui [lepuoanunocts. [lepuonnueckuii 3aKOH — OCHOBA XUMHMUYECKOW CHCTEMAaTHUKU. 3HAUCHHUE
3aKOH, MEPUOINYECKOTO 3aKOHA M TMEPHOJUYECKONM CHUCTEMBl XHUMHUUYECKUX 3ieMmeHToB JI.H.
[Tepuoanueckas MeneneeBa A pa3BUTUS HAYKU U TIOHUMAHUS XUMUYECKOM KAPTUHBI MUPA.
cucTeMa
Hcropus craHoBlIeHUs IPEACTaBICHUHN O CTpoeHUH atoMa. COBpeMEHHBIE MPEICTABIEHUS O 6
CTPOEHMH aToMa. OJEKTPOHBI, MPOTOHBI, HEUTpoHbl. M3oTOmbl. fAnpo (mpoToHBI U
Tema 1.3. CrpocHue HEHUTPOHBI) U ANEKTPOHHAs 0060104Ka. M30oTombl. CTpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB
aToMa AJIEMEHTOB MaJlbIX MeproJoB. OCOOEHHOCTH CTPOEHUS AJNEKTPOHHBI, X 000J0YeK aTOMOB
AJIEMEHTOB OOJBIINX MEPHOIOB (TIEpeXOoaHBIX neMeHToB) [loHaTue 06 opouTansx. s-, p- u
d-opOutanu. DJIeKTPOHHbIE KOH(PUTYPALHH ATOMOB XHMHYECKHX dj1eMeHTOB. CTeneHb
OKMCJICHHS
Buapl xumuueckoi csizu. MloHHast xumuaeckas cBsi3b. KaTnoHbl, nX 00pa3oBaHuE U3 aTOMOB 10

Tema 1.4. Ctpoenue
BeIIleCTBa

B PE3YJIbTATC MPOLECCa OKHUCIICHUA. AHI/IOHBI, nux 06pa3OBaHI/IC U3 aTOMOB B PC3YJIbTATC
Imponecca BOCCTAHOBJIICHU. HonHas cBs3b KaK CBI3b MCXKY KaTHOHAMW W aHHMOHAaMHM 3a




Haumenosanue
pa3aesioB U TeM

Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE
3aHSATHSI, CAMOCTOSITeIbHAsI padoTa o0yyalouuxcsi, KypcoBasi padora (MpoeKT) (eciu
npeoycmMompeHul)

O0beM yacoB
OO0mii/ayuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

CUET DJIEKTPOCTATHYECKOro MnpuTsbkeHus. Knaccuukanus HMOHOB: 10 COCTaBy, 3HAKY
3apsja, HAIMUUIO THIpaTHOM o0osouku. MoHHbIE kpuctamnuueckue pemeTrku. CBoiicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJLINYECKON PEILETKH.

KoBanenTHasi xumuyeckass cBsiI3b. MexaHusM o0O0Opa3oBaHUS KOBAJICHTHOH CBSI3U
(0OMEHHBIN U TOHOPHO-aKLENTOPHBIH). DIEKTPOOTpULATENbHOCTh. KOBasIeHTHBIE MOIApHAs
U HenoJisipHas CBsA3M. KpaTHOCTh KOBAJEHTHOM CBSI3M. MOJIEKYIsIpHBIE M aTOMHBIE
KpucTajiueckue pemerkd. CBONCTBAa BEIECTB C MOJIEKYJISPHBIMH M aTOMHBIMHU
KPUCTAIUIMYECKUMH PEIIETKAMHU.

Merannuyeckasi ¢Bsi3b. MeTajummueckass KpUCTAJUIMYECKAs PELIETKAa M METajIndecKas
XUMHUYECKas CBs3b. PU3NUEeCKue CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHMSI BelIeCTB M BOAOPOAHAsA CBA3b. TBeplaoe, XUAKOE U
razoo0pasHoe cocTosiHUs BenlecTB. [lepexos BemecTBa n3 0JTHOTO arperaTHOr0 COCTOSIHUS B
npyroe. BonoponHas cBA3b.

Yucrele BemecTsa U cMmecH. IlonsaTue o cMecu BemecTs. ['OMOreHHbIE ¥ reTepOreHHbIE
cmecu. CocTaB cMeceil: 0ObeMHast 1 MaccoBast JOJIM KOMIIOHEHTOB CMECH, MaccoBast J0JIs
MIPUMECEH.

JMucnepcubie cucrembl. [lonstTne o aucnepcHod cucreme. JlucnepcHas ¢asza u
nucnepcuonHas cpena. Kiaccudukauust nucnepcHbix cucteM. [IoHATHE O KOJIJIOUMTHBIX
CUCTEMAX.

HpaKanecmle 3aHATHUSA: CpaBHCHI/IC KPHUCTATNIMICCKUX PCHICTOK, ITOJTYUCHUEC TUCIICPCHBIX
CUCTCM

Tema 1.5 Bopa.
PacTtBopsI.
DIIEKTPOJIMTHYECKAS
JUCCOLMaIus

PacTrBopbl. PactBopenme. Boga kak pactBopuTenb. PacTBOpHMMOCTh  BEILECTB.
Haceiiennsie, HeHaChIIEHHBIE, IEpECHIIIEHHBIE pacTBOpbl. KoHueHTpamus. MaccoBas 10s
PacTBOPEHHOTO BEILIECTBA.

Bonopoanslii mokasarens.

DNeKTPOIUTHYECKAS AMCCONMALUSA. DJIEKTPOJIUTHI " HEDJIEKTPOUTHI.
DNeKTponuTHYecKass AUCCOUUalMs. MeXaHU3Mbl SJIEKTPOJIUTUUECKONW TUCCOLMAIUU AJIs
BEIIECTB C  Pa3JIMYHBIMM THUIAMHA XUMHUYECKOW CBs3W. [‘mapatupoBaHHBIE U
HETUAPATUPOBAaHHbIE HOHBL. CTENneHb AIEKTPOJUTHYECKOM aucconuanuu. CHIIbHBIE U




Haumenosanue
pa3aesioB U TeM

Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE
3aHSATHSI, CAMOCTOSITeIbHAsI padoTa o0yyalouuxcsi, KypcoBasi padora (MpoeKT) (eciu
npeoycmMompeHul)

O0beM yacoB
OO0mii/ayuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

cia0ble QJICKTPOJIUTLI. OCHOBHBIE ITOJIOKCHUS TCOPUU BHCKTpOHHTquCKOﬁ Jucconnanuu.
KI/ICJIOTBI, OCHOBAHUS U COJIM KaK JJICKTPOJIMUTHI.

CamocrositesqibHasi  padora: Pemienue 3amgay, ypaBHEHUS  AJIEKTPOJIUTUUYECKOMN
JIUCCOIMAIIMU, OCHOBHBIE TIOJIOKEHUS JIEKTPOIUTHUYECKON TUCCOLUALINH.

10

Tema 1.6
Knaccudukanus
HEOPraHUYeCKUX
COEIUHEHUN U UX

CBOICTBaA

Oxcunpl 1 ux cBoiictBa. ConeoOpasyromye U HecojeoOpasyromue okcuibl. OCHOBHBIE,
amM(pOoTepHbIE U KUCIOTHBIE OKCH/IbI. 3aBUCUMOCTh XapaKTepa OKCUa OT CTETIEHN OKUCIEHUS
o0pa3yroliero ero Merajia. XuMUyeckue cBoiictsa okcuoB. [lonydyenne okcnon
Kucaotsl u ux coiictBa. KHUCIOTBI Kak 3J€KTPOIUTHI, UX KJIACCU(PUKALUS 110 Pa3IUYHbIM
IpU3HaKaM. XHMHMYECKHE CBOMCTBAa KHCIOT B CBETE TEOPUU DICKTPOJIUTHUECKON
muccouuanui. OCOOEHHOCTH B3aMMOJEHCTBHSI KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM
KHUCJIOT ¢ MeTasuiaMu. OCHOBHBIE CLIOCOOBI MOJTyY€HHs KUCIIOTHI.

OcHoBanusgs ¥ ux cBoicTBa. OCHOBAaHUS KaK ODIIEKTPOJIMTHL, WX KIaCCUPUKAIHUSA IO
pa3nUyHBIM  NpU3HaKaM. XHUMHUYECKHE CBOWCTBA OCHOBAaHMM B CBETE TEOpUHU
NEKTPOJIUTUYECKON Aucconuanuy. PasiojkeHue HepacTBOPUMBIX B BOJE OCHOBAaHUU.
OCHOBHBIE CTIOCOOBI MOTY4YEHHUSI OCHOBAHUIA.

Cosmm u ux coictBa. Comu Kak 37eKTpoiuThl. CoNM CpeJHUE, KUCIbIE U OCHOBHBIE.
XUMHUECKUE CBOICTBA COJIEH B CBETE TEOPUH IEKTPOIUTHUECKON Aucconnanu. CrocoOsl
nosy4yeHus cosiel. ['maponus cosei.

IIpakTuyeckoe 3ansiTue: XMMUYECKUE PEAKIIMU KUCIIOT OCHOBAHUM COJIEN

Tema 1.7
XUMHUYECKUE
peakuuu

Kaaccndukannsa XuMu4ecKnX peaknuii. Peakiiuy coetuHenns, pa3ioxKeHusl, 3aMEIIEeHNUs,
obmena. Karanutuueckue peakuuu. O6paTiMble 1 HEOOpaTUMbIe peakluu. | oMoreHHbIe U
reTeporeHHble PEeaKIUU. OK30TEPMHUUYECKHE M DSHIOTEPMHUYECKHE peakuuu. TernaoBoi
3¢ dexT XumMuueckux peakuuid. TepMoxuMudeckrue ypaBHEHUs.
OKuUCINTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CrteneHb okucieHus. OKuCIUTENb U
BOCCTaHOBJIeHHE. BoccTraHoBHTENb M OKHCIEHHE. MeToJ| 3JIeKTpOHHOro OanaHca Jyis
COCTaBJICHUS YPaBHEHHUM OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA. DIEKTPOIHU3
Cxopoctbh XUMHYeCKHX peaknuil. [ToHATHE O CKOPOCTH XUMHUYECKUX peaKLni. 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKUX peaKLUi OT pa3IMuHbIX (PaKTOPOB: MPUPOJIbI pEarupyomux
BELIECTB, UX KOHIIEHTPALH, TEMIIEPATYPHI, TIOBEPXHOCTH COIPUKOCHOBEHHSI U UCII0JIB30-
BaHUs KaTaJn3aTOpOB.
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Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE Oo0bem yacoB Yposen
HaumenoBanue 3aHSAITHS, CAMOCTOSITeIbHAS padoTa o0yuyalomuxcs, Kypcopasi padora (mpoekr) (eciu | OOmumit/ayTuTopH b
pa3/iesioB U TeM npeoycmompert) bIX OCBOCHH
f
1 2 3 4
Oo6paTumocTb XUMHYeCKHX peakuuid. OOpaTuMbIe 1 HEOOPATHUMBIC PEAKIIMU. XUMHYE-
CKO€ PAaBHOBECHE U CIIOCOOBI €T0 CMEICHHS.
Mertaibl. OcoOEHHOCTH CTPOSHHS aTOMOB M KpucTa/lIoB. Dusnueckue cBOiCcTBa METAJLIOB. 2
Knaccugukanus MeTamioB o pa3nYHbIM MPU3HAKaM. XUMUYECKHUE CBOWCTBAM METAJIOB.
DNEeKTPOXUMHUYECKUN Pl HampspKeHUH MeTauioB. Metamorepmus. OOmue crocoOsb
Tema 1.8. Meramms g | 1O/ ICHHS METAILIOB. [Tonstue o metaypruu. [lupomeramnyprus, THAPOMETAILTYPIUS U
HOMETAILILL anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemerannbl. OcoOeHHOCTH cTpoeHuss aToMoB. Hemeramiasl — MpocThie BEIIECTBA.
3aBUCUMOCTh CBOMCTB TajJOr€HOB OT HX I[IOJIOXKEHUS B NEPUOJUYECKON CHUCTEME.
OKuCAUTENbHBIEMH BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTH OT HX
MIOJIOKEHUS B PSAY3JEKTPOOTPULIATEIbHOCTH.
Paznea 2. Opranuueckasi XuMus 38/30
OcCHOBHbBIE IOHATHS] OPTAHMYECKON XUMUH 6
[Ipeamer opranndeckoit xumuu. [IpupoHbIe, HCKYCCTBEHHBIE U CHHTETUYECKHUE Opra-
HUYecKue BemecTBa. CpaBHEHNE OPraHMYECKHUX BEIIECTB ¢ HEOPTaHUYECKUMU.
BanenTtHocTh. XMHUECKOE CTPOCHUE KAK MOPSII0OK COETUHEHUSI aTOMOB B MOJIEKYJIbI
Tema 2.1. OcHoBHBIE | MO BasieHTHOCTH. Kiaccudukanms peakuuii B opraHudecko xumuu. Peaxium
MTOHSTHS MPUCOEANHEHUS (THUIPUPOBAHMS, TAJIOT€HUPOBAHMSI, THIPOTATIOr€HUPOBAHMSI, THApATALINH).
opraHudeckoi xumun | Peakium otmienieHus (IETHAPUPOBAHUSA, JETUAPOTAIOTEHUPOBAHUSA, JETUApATALNN).
u Teopus ctpoeHus | Peakuuu 3amenienus. Peakiium n3omepusaiuu.
OpPraHMYECKHUX Teopusi crpoenns opranndeckux coennuennii A. M. Byraeposa. OcHOBHBIE TIOJI0KEHUS
COETMHEHUI TEOPUN XMMHUUYECKOTO cTpoeHus. M3omepust u nzomepsl. Xumuueckue GopMyJibl U MOETU
MOJIEKYJI B OPraHU4E€CKONH XUMHH.
Kaaccuduxanus oprannyeckux Bemects. Kinaccuukanus BemecTB Mo CTPOSHUIO
YIJIEPOIHOIO CKelleTa U HalTMuKIo (DYHKIIMOHAIBHBIX rpymil. ['omonoru u romosnorusi. Ha-
yasia HoMeHkiatyps!l [UPAC.
Tema 2.2. IIpeneabHble yrieBoaopoabl: AIKaHbl: TOMOJIOTMYECKUH s, ©”30MEpPUS U HOMEHKJIATypa 8
VYrneBoIOpObl M MX | aTKaHOB. XHWMHYECKHE CBOWMCTBA alKaHOB (MeTaHa, JTaHa): TOpPEHHE, 3aMEIlCHUE,
IIPUPOJIHBIE pasznoxkeHue, nerupuposanue. [I[pumeHeHne ankaHOB Ha OCHOBE CBOMCTB.
HMCTOYHUKH
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Haumenosanue
pa3aesioB U TeM

Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE
3aHSATHSI, CAMOCTOSITeIbHAsI padoTa o0yyalouuxcsi, KypcoBasi padora (MpoeKT) (eciu
npeoycmMompeHul)

O0beM yacoB
OO0mii/ayuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

HenpenenbHble yrieBoaopoibl: AJIKEHbl. DTUJICH, €ro MOJy4YeHHe (JIeruApupOBaHUEM
3TaHa, JIeNoJIMMepHU3alien oJudTUIeHa). ['oMonornyeckuii psi, M30Mepusi, HOMEHKJIaTypa
alKeHOB. XMMHUYECKHME CBOMCTBA H3TWJIEHA: TOpPEHUE, KAuyeCTBEHHbIE pEaKLHU
(obecuBeurBaHne OpPOMHOI BOJBI W pacTBOpa TMEpMaHTaHaTa Kallus), TUIpATalus,
nonumepuszanus. [I[pumenenre 3TuieHa Ha OCHOBE CBOWCTB.

Jluensl u kayuyku. lIoHsATHE O IMEHAX Kak yrieBOAOpPOAAX C JBYMs ABOMHBIMM CBS3SIMH.
ConpspxeHHbIe TUeHbl. XMMUYECKHEe CBoMicTBa OyTaaueHa-1,3 u u3onpena: odecriBeynBaHuE
OpOMHOI BOJIBI M TIOJMMEpPU3ALUs B Kaydyyku. HaTypalbHBId ¥ CHHTETHUECKHE KAyIyKH.
Pe3una.

AnkuHbl. AnuerwieH. XWMHYECKHE CBOKMCTBA alleTWUJICHA: TOpeHHUE, O00ecIBeUYMBaHUE
OpOMHOM BOBI, IPUCOEAUHEHUN XJIOPOBOAOpOAa U ruapatanus. [IpuMenenue amneruneHa
Ha OCHOBE CBOMCTB. MeXKI1accoBasi U30MEPHUS C aJKAAUEHAMH.

ApomaTnuecckue coeuHeHusi: Apensl. ben3on. XuMuyeckue cBoiicTBa O€H305a: TOpEHHE,
peakuuu 3amenieHus (rajoreHupoBanue, HUTpoBanue). [Ipumenenue GeH3oa Ha OCHOBE
CBOWCTB.

[IpupoIHBIE HICTOYHUKH YTIIEBOJIOPOIOB.

Tema 2.3.
Kucnoponconepxaniu
€ OpraHuYecKue
COETMHEHUS

Crnuptel.  Ilomydyenue »sTaHona OpoXEHHEM TIUIIOKO3BI M TUApaTaluedl STHIIeHA.
I'unpokcunpHas rpynna kak (yHKUOuoHanbHas. [loHsATHE O MpeAeNbHBIX OJHOATOMHBIX
cnupTax. XHMMHYECKHE CBOWCTBA STaHONA: B3aUMOJEHCTBHE C HATpUeM, OOpa3oBaHME
MIPOCTBIX M CJIOXHBIX 3(UPOB, OKUCIEHUE B anpaeruf. [IpumeHeHne 3TaHONa HAa OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 IMOCJIEACTBHS AJI OPraHM3Ma YeJIOBEeKa M NPENyNpEKICHUE.
FJ'II/IIIGPI/IH KaK Mpe€aACTaBUTECIb MHOTOATOMHBIX CITUPTOB. KauecTBenHas pcaKknuug Ha
MHOroatoMHuele cnupthl. IIpumenenne rimunepuna. denosn. Ousnveckne U XUMHUYECKUE
cBoiicTBa (peHona. B3zaumHOe BIMsIHME aTOMOB B MoJieKyse (eHosa: B3auMOJCHCTBUE C
THJIPOKCUIOM HATpUs U a30THOM KucinoTol. [IpuMmenenne ¢peHomaa Ha OCHOBE CBOMCTB.
Anpnerunpl. [lonsitue 00 ampaermpax. AupnerugHas Tpynmna Kak (QyHKIIMOHAJIBHAS.
@dopMalIbIETU]T U €70 CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBIJIEHUE
B COOTBETCTBYIOIIHI CITUPT. ITomyyenue alIbJETUI0B OKHCIIEHUEM
COOTBETCTBYIOIMXCIUPTOB. [IpuMeHenne ¢popmanpaeriia Ha OCHOBE €ro CBOHCTB.
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Haumenosanue
pa3aesioB U TeM

Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE
3aHSATHSI, CAMOCTOSITeIbHAsI padoTa o0yyalouuxcsi, KypcoBasi padora (MpoeKT) (eciu
npeoycmMompeHul)

O0beM yacoB
OO0mii/ayuTopH
bIX

Yposen
b
OCBOCHH
s

1

2

3

4

KapOonoBble kuciotel. IlonsaTHe o kapOoHOBBIX Kuciorax. KapOGokcuibHas rpynna kak
¢byHKIMOHATBHAS. | 'OMONIOTHYECKUIA PSAJ] TPEIEIBHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[TomyyeHnne KapOOHOBBIX KHCIOT OKHCIEHHEM albJETuI0B. XHMHUYECKHE CBOMCTBA
YKCYCHOM KHCJIOTHI: OOIIME CBOWCTBA € MHHEPAIBHBIMM KUCIOTAaMH U PEAKIMS
srepudukanuy. IIpumeHenne ykCycHOW KHCIIOTBI Ha OCHOBE CBOWCTB. BhIcuiue >upHbIE
KHMCJIOTBI Ha IPUMEPE NAIBMUTHHOBOM U CTEAPUHOBOM.

Crnoxuble 3¢upsl U xupbl. [lonyueHue ciaoxHbIX 3(GUPOB peakuueil 3repuduKanuu.
Crnoxuble 3¢upsl B mpupoje, ux 3HaueHue. [IpuMeHeHHe ClI0XHBIX 3(UPOB Ha OCHOBE
cBoiicTB. JKupsl kak cinoxsble 3¢upsl. Knaccudukamus xupoB. XuMHUYECKUE CBOWCTBA
KHUPOB: TUAPOJIN3 U THIPUPOBAHUE KUJKUX KUPOB. [ [prMeHeHune K1upoB Ha OCHOBE CBOWCTB.
Mpbia.

YraeBoabl. YTIIEBOABI, WX Kiaccuukamus: MOHOcaxapuabl (TJIFOK03a, (PYKTO3a),
aucaxapuibl (caxaposa) U nosimcaxapuasl (Kpaxmall U LeJUIos03a). I 1roko3a — BeliecTBo
C JBOMCTBEHHOM (yHKUMEH — aibAeruaocnupr. XHUMHUYECKHE CBOWCTBA IJIFOKO3bI:
OKHCJICHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIIUPTOBOE OpOKEHHE.
[IpmeHeHue ri1roK03bl Ha OCHOBE CBOMCTB. 3HAUEHUE YTIIEBOJIOB B )KUBOM NMPUPOE U KUZHU
yenoBeka. lloHATHe o0 peaknusax TNOJIMKOHAEHCAMM M TUAPOJIM3a Ha IpUMEpe
B3aMMONPEBPALLIECHHN: TTII0K03a <> NOJIACAXAPUL.

Tema 2.4
A3zoTtcoaepkaiue
OpraHuvecKue
COEIMHEHMUSL.
[Tonumepsr

A3oTcoaep:kalye OpraHnyecKne CoeIMHeHNusl.

Amunsbl. Ilonstne 00 amuHax. AnudaTvuueckue amHuHbl, HX KIacCUQUKauus U
HOMEHKJIATypa. AHWIMH Kak opraHudeckoe ocHoBaHue. I[lonydyeHune aHunnHa U3
HuTpoOeHnszona. [IpumeHeHWe aHWIMHA HAa OCHOBE  CBOMCTB. AMMHOKHCIIOTBHI.
AMHUHOKHCIOTBL Kak aMdoTepHble IU(GYHKIHUOHATIbHBIE OPraHUYECKUE COEIUHEHHUS.
XHWMHMYECKHE CBOWCTBA aMMHOKHUCIIOT: B3aUMOJIEUCTBHE C IIEITOYAMH, KHCIOTAaMU U IPYT C
apyroM (peakuus nonukoHjaeHcauuu). [lentunHas cBsi3p W noiunentuabl. [lpumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Bbeaxu. [TepBuunas, BropuuHas, TpeTUYHAS CTPYKTYpPbI O€JIKOB. XMMHUYECKHE CBOMCTBA
OeNKoB: TOpeHHe, JeHaTypalus, THIPOIN3, [IBETHbIE peakuu. buonornueckue GpyHKIuu
OEeJIKOB.
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Copnepxxanue yuyeOHOro MmaTepmuasa, 1a00paTopHbie padoThbl U NPaKTHYECKHE Oo0bem yacoB Yposen
HaumenoBanue 3aHSAITHS, CAMOCTOSITeIbHAS padoTa o0yuyalomuxcs, Kypcopasi padora (mpoekr) (eciu | OOmumit/ayTuTopH b
pa3/iesioB U TeM npeoycmompert) bIX OCBOCHH
s
1 2 3 4
IMosmmepsnl. benku u mnonucaxapunbl kak Ouononumepsl.llnactmaccsl. [lomydenue
[IOJINMEPOB  PEaKIUed NoJuMepU3alMM U IOJMKOHJEHCAMU. TepMoIIacTUUHbIE U
TepMopeakTUBHBbIE M1acTMacchl. [IpeacraBurenu mnactmace. Bonokna, ux kiaccudukanms.
[TosnyueHue Bos1oKOH. OTAENbHbIE IPEACTABUTEIN XMMUYECKUX BOJIOKOH.
IIpakTnueckoe 3ansaTHe: cemunap «Kmaccel OpraHM4ecKHX COeTUHEHHUI 2
3auem ougppepenyuposannviii 2
Bcero: 117/78/39

JI71st XapaKTepUCTHKH YPOBHS OCBOCHHS Y4€OHOTO MaTepHaa HCIOIb3yIOTCs CIeAyIoIue 0003HaYeHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIOIHEHUE IEATEIHLHOCTH MO 00pa3Ily, MHCTPYKIIUU WX MOl PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 3a/1a4)
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2.2 XapakTepucTuKa OCHOBHBIX BUOB YYeOHOU JEATEIHHOCTH CTYACHTOB

Conep:kanue o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BU/I0B /IeAITEJIbHOCTH CTYI€HTOB (Ha
YPOBHE YueOHBIX /1eiiCTBHI)

Baknelinmne xuMmuuecKue
IMoussTus

YMeHue 1aBath OnpeesieHie U ONePUPOBATH CIEAYIOIUMHI
XUMHAYECKHMHU TOHSATUSMHE: BEIIECTBO, XHMUYCCKHIA DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAs ¥ MOJICKYJISIpPHASI MACChI, MOH,
AJUTOTPOTIHSI, U30TOIBI, XUMHUYECKAsl CBS3b,
ANEKTPOOTPHUIIATETLHOCTh, BAJICHTHOCTD, CTENICHh OKUCIICHUS, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIA 00beM Ta3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI, PACTBOPHI,
ANEKTPOJIUT U HEITEKTPOIHT, HICKTPOIUTHICCKAS TUCCOIUALINS,
OKHCITUTEIb U BOCCTAHOBUTEIIb, OKUCIICHUE M BOCCTAHOBJICHHE,
TEIUIOBOH 3(PPEeKT peakinu, CKOPOCTh XUMUIECKON PEAKIIHH,
KaTaJn3, XUMUYEeCKOEe PAaBHOBECHE, YIIICPOIHBII CKEJIeT,
(yHKIIMOHATBbHAS TPYIITA, H30MEPHSs, TOMOJIOTHS

OcHoBHBIE 32aKOHBI
XUMHUH

DOopMyIMpPOBAHHUE 3aKOHOB COXPAHEHHUS MACCHI BELIECTB U
IIOCTOSIHCTBA COCTaBa BEUIECTB. Y CTAaHOBKA IIPUYMHHO-CJIEICTBEHHOM
CBA3U MEXAY COJNEPKAHUEM ITUX 3aKOHOB U HAIlUCAaHUEM
XUMHUYECKUX (GOPMYII U YpaBHEHUH. Y CTaHOBKA HBOIIOLIMOHHOMN
CYLIHOCTU MEH/IEJICEBCKON U COBPEMEHHON (OPMYIUPOBOK
nepuoanueckoro 3akona JI. 1. Menneneera. O0bsicHeHHE
(U3NIECKOTO CMBICTIa CHMBOJIMKY TIEPHOMYECKON TaOIUIIBI
xuMuyeckux 3nemenToB /1. . MenneneeBa (HOMEpOB 3J1€MEHTa,
nepuoja, rpymibl) U yCTaHOBKA PUYNMHHO-CIIEICTBEHHON CBSA3U
MEXJly CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHMSI CBOWCTB
3JIEMEHTOB M 00pPa30BaHHBIX MMHU BEIECTB B IEPHOAAX U IPYIIaX.
XapakTepuCTUKA JIEMEHTOB MaJIBIX U OOJIBIINX MEPHOAOB TI0 X
nosnoxkeHuro B Ilepuoanyeckon cucreme 1. M. Menneneena

OcHOBHbBIC TEOPUU XUMHHU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX BEILECTB OT CTPOEHUS
aTOMOB O00Pa3yIOIINUX UX XUMUYECKUX JIEMEHTOB.

XapakTepucTUKa BaXKHEHIINX TUIIOB XUMUYECKUX CBA3ECH U
OTHOCHUTENIbHOCTH 3TOW TUNOJ0TuU. OOBsSCHEHNE 3aBUCUMOCTH
CBOJCTB BEILECTB OT UX COCTaBa U CTPOCHHUS KPUCTAININYECKUX
pemieTok. @opMyIMpPOBKA OCHOBHBIX MOJIOKEHUM TEOPUHU
JJEKTPOJIUTUYECKON JUCCOLMALIMMI U XapaKTEpUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCIUHEHUN.
DopMynHpOBKa OCHOBHBIX IOJIOXKEHUN TEOPUU XUMUYECKOTO
CTPOEHHUsI OPTraHMYECKUX COCAMHEHUHN U XapaKTepUCTHKA B CBETE
9TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI

Bakueilinne BelecTrsa
U MaTepHaJbl

XapakTepucTrKa COCTaBa, CTPOCHMS], CBOMCTB, IMOJYUYEHHUS U
pUMeHeHHs BakHenmux MetauioB (IA u I A rpynn, anromunus,
JKelle3a, a B eCTECTBEHHO-HAYYHOM Ipo¢uiie U HEKOTOphIX d-
2JIEMEHTOB) U UX COEAMHEHUN. XapaKTepUCTHKA COCTaBa, CTPOCHHUSI,
CBOMCTB, MTOJIy4€HHUS U IpUMeHeHus BaxxHeimux Hemeramion (VIII
A, VIIA, VIA rpymm, a Takxe a3ota u gocdopa, yriepoaa u
KpEeMHUS, BOJIOPO/Ia) M UX COETUHEHHH. XapaKkTeprucTUKa COCTaBa,
CTPOEHHsI, CBOWCTB, ITOJYYEHUS U IPUMEHEHUS BAXKHEUIIINX KIIACCOB
YIJI€BOJOPOAOB (AJIKAHOB, IIMKJIOAIKAHOB, AIKEHOB, aJIKHHOB,
apeHoOB) M UX HanboJiee 3HAaUUMBIX B HAPOJHOXO3HCTBEHHOM ILIaHE
MpeACTaBUTENEN. AHAIIOIMYHAS XapaKTepUCTHUKA BaXKHEUIIINX
MIPEACTABUTENEH IPYTUX KIACCOB OPraHUYECKUX COCIUHEHUN:
METaHOJIa ¥ 3TaHOJIa, CJIOKHBIX A(UPOB, )KUPOB, MBI, AJIbJIETH]IOB
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(opmanbiernioB U aneTaibAeTHaa), KETOHOB (alleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHUCIIOTBI, ISl €CTECTBEHHO-
HAy4YHOTO MPOQIIS MPEACTABUTENCH JPYTUX KIACCOB KHUCIIOT),
MOHOCaXapuJI0B (TIIOKO3BI), AUCAXAPUIOB (Caxapo3sbl),
MoJIMCaxapuaoB (Kpaxmaia u [eJUTI0JI03b] ), aHWINHA, aMHHOKHCIIOT,
0€NKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH, KayuyKOB,
TJIaCTMACC

XUMHYeCKHl A3BIK
M CHMBOJIHKA

Hcnonb3oBanue B yueOHON U MpodecCHOHANTBHON AEITeIbHOCTH
XUMHYECKUX TEPMHUHOB ¥ CHMBOJIHKH.

HazBanue n3y4eHHbIX BEIECTB MO TPUBHAIBLHOMN UITN
MEX1YHapOAHONH HOMEHKIIaType U OTPaKEHUE COCTaBa ATHX
COEIMHEHUI! C MOMOIIBI0 XUMUUYECKUX POPMYII.

OTtpakeHne XUMUYECKUX MTPOIIECCOB C MMOMOIIBIO0 YPaBHEHUN
XUMHYECKHUX PEeaKIHii

XumMHu4yeckune pPeakmumn

OOBsicHEeHHE CYIIHOCTH XUMUYECKUX nporeccoB. Kiaccuduxarnms
XUMHAYECKHX PEAKIU 10 Pa3IMYHbIM IIPU3HAKAM: YUCITY U COCTaBY
MIPOJYKTOB U PEareHTOB, TEIUIOBOMY 3P eKTy, HallpaBJIeHUIO, (hase,
HAJIMYMIO KaTaIu3aTopa, U3MEHEHUIO CTEIICHEH OKHCIICHHS
3JIEMEHTOB, 00Pa3yIOUIUX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETr0o
Y Pa3JIMYHOTO B THITOJIOTUHU PEAKIU JUIsl HEOPTaHUYECKOH 1
opranndeckoi xumun. Kinaccudukaiiuio BemecTB U MpoIeccoB C
TOYKHU 3PCHUSI OKHCIICHUsI-BOCCTaHOBJICHUs. COCTaBJICHUE YpaBHEHUIA
peaknuii ¢ MOMOIIBI0 METO/1a MIEKTPOHHOTO Oananca. OObsICHEHHE
3aBHCUMOCTH CKOPOCTH XHMUYECKON PEaKIUK U TIOJIOKCHUS
XUMHYCCKOTI'O paBHOBECHUSA OT pa3JIMIHBIX q)aKTOpOB

BrinonHenue XuMH4YE€CKOIro OKCIICPpUMCHTA B ITIOJJTHOM COOTBCTCTBUHU C

XumMuyeckui

npaBuiamu O6e3onacHocT. Habnronenue, pukcanus u onucaHue
IKCIIEPUMEHT

PE3YJIBTaTOB MPOBEAECHHOTO SKCIIEPUMEHTA

[IpoBeneHue caMoCTOATENBLHOTO MOMCKAa XUMUYECKON HH(pOopManuu ¢

HCIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX
XumMnueckas W3/1aHuH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).
nHpopManus Hcnonb30BaHne KOMITBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH U

neperayl XuMu4ecko nHGOpMaIuu 1 €€ PeJICTaBICHUS B
pa3nuyHbIX hopmax

PacueThbl M0 XUMHYECKHM

(popmyiiam
U YPAaBHEHUSIM

VYcraHoBKa 3aBUCUMOCTH MEXKY KaU€CTBEHHOM M KOJIMYECTBEHHON
CTOpPOHAMHU XMMHUYECKUX O0OBEKTOB U TpolieccoB. Pemienne
pacyeTHBIX 3a7a4 M0 XUMUYECKUM (opMyIaM B YpaBHEHHSIM

IIpoduiabHoe n
npo¢ecCHOHATBLHO
3HAYUMOe
cojepiKaHue

OOBsicHEHHE XUMHUYECKUX SBIICHHA, IPOUCXOSIINX B IPUPOJE,
ObITY M Ha mpou3BojcTBe. OnpeseneHrne BO3MOKHOCTEN POTEKaHUs
XUMHUYECKUX MPEBpAIICHU B pa3InuHbIX ycioBusx. CobioieHue
MPABUJII SKOJIOTUYECKH IPAMOTHOTO MOBECHHS B OKPY KaIOIIeH
cperne.

OreHKa BIMSHUSA XUMUYECKOTO 3arpsi3HEHHSI OKPY>KaIOIIel cpebl
Ha OpraHW3M YelIOBEeKa U APYTHE KUBBIE OPTaHU3MBI.
Cobmnroenue npasuil 6€30MacHOr0 0OpaleHus ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JTAOOPATOPHBIM 000PYAOBAHHEM.
[TonroToBka pacTBOPOB 3a/laHHON KOHLIEHTPAIMK B OBITY U Ha
npou3BoicTBe. KpuTHueckas orjeHKa JOCTOBEPHOCTH XUMHYECKON
uH(bOpMaIMH, MOCTYNAIONEH U3 pa3HbIX HCTOYHUKOB
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3 YCJOBUS PEAJIN3AIINY YYEBHOM JUCIUILIUHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecnedeHnIo
Peanuzamus yueOHOM TUCIUIUTMHEI TpeOyeT HaTM4Yus y4eOHOTo KaOMHETa XUMHUH.

O6opynoBanue yueOHOro kabuHera:JIabopaTopHble CTOJIbI, BBITSHKHOU ITKad

TexHuueckue cpencTBa 00ydeHusi: HOyrOyK, MyJIbTHMEIHANPOEKTOP, SKPaH.

B coctaB y4eOHO-METOAMYECKOTO M MATEPHAIBLHO-TEXHUIECKOTO 00ECIIEYCHHSI POTPAMMBI
y4eOHOM TUCIUIUTUHBI « XUMUS», BXOJISAT:

MHOTO(YHKITHOHATHHBIA KOMIUIEKC MPETIOIaBaATEIS;

* HaTypaJIbHbIE OOBEKTHI, MOJIEIH, IPUOOPHI U HAOOPHI SISl IOCTAHOBKH JIEMOHCTPAIMOHHOTO U
YYEHUYECKOTO IKCIIEPUMEHTA;

* [ICYATHBIE U DKPAaHHO-3BYKOBBIE CPEJICTBA O0yUCHNS,

* CpeICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH;

* PEaKTHUBBI;

* BCIIOMOTaTeIbHOE 000PYI0BAHNE U UHCTPYKIIUH;

* OuOIMOTEeUHBIN (POH.

3.2. UudopmanuonHoe odecnieyeHne 00yueHust

[ns crynenTos

["a6puensiu O. C., OctpoymoB U. I'. Xumus nms npodeccuii U crenuaibHOCTe TEXHUYECKOTO

npoduns: ydeOHUK JUIS CTYA. YUpekaeHui cpea. mpod. obpazoBanus. — M., 2014.

labpuenssu O. C., OctpoymoB U. I'., OctpoymoBa E. E. u np. Xumus nns npodeccuit u

CHENHUATBHOCTEH €CTECTBEHHO-HAYYHOTO POQHIIS: YICOHHUK ISl CTY. YUPEKACHUH cpell. mpod.

obpazoBanusi. — M., 2014.

I'abpuensn O. C., OctpoymoB U. I'. Xumus ansg npodeccuit 1 cnenuaIbHOCTEH COLMAIBHO-

SKOHOMHYECKOT0 M T'yMaHUTAPHOTO Mpoduieil: ydeOHUK AN CTyH. YUpekAeHui cpen. mnpod.

oOpazoBanus. — M., 2014.

I'a6puensu O. C., OctpoymoB U. I'., CnagkoB C. A., HopodeeBa H.M. Ilpaktukym: yue0.

nocoOue JUIst CTy. YUpexkIeHui cpe. nmpod. oopazoBanus. — M., 2014.

lNadpuensn O. C., Octpoymos U. I'., CnagkoB C. A. Xumus: nocodue ans noarotosku k EI'D:

yuae0. mocoOue uist CTy. YUpekaeHui cpel. npod. oopazoBanus. — M., 2014.

labpuensia O. C., JIpicoa I'. I'. Xumus. TecTsl, 3a1aun U yrpaxHeHus: y4eo. mocodue yist CTy/.

yupexaeHuit cpen. npod. odpazoBanus. — M., 2014.

Epoxun 0. M., KoBanesa U. b. Xumus 11 npodeccuit U crienualbHOCTEH TEXHUYECKOTO U

€CTeCTBEHHO-HAYYHOTr0 Mpoduiieil: ydueOHUK I CTYA. YUpexaeHuil cpel. mpod. odpazoBaHusl.

—M,, 2014.

Epoxun FO. M. Xumus: 3agaun v ynpakHeHHS: yde0. TocoOue I CTY/. YIPEKICHUHN Cpe/l.

npo¢. odpazoBanus. — M., 2014.

Epoxun FO.M. C60pHUK TECTOBBIX 3a/laHUi IO XUMUHU: yuel. mocoOue A CTy. YUpexKIAeHun

cpen. mpod. obpazoBanuss. — M., 2014,

Epoxun 0. M., KoBaneBa . b. Xumus ans npodeccuii u cnenuaibHOCTeH TEXHUUECKOTO MPo-

b, DneKTpoHHBIN yueOHO-MeToANYeCKHi KomIuieke. — M., 2014.

Crnankos C. A., Octpoymos . I'., 'abpuensu O. C., JIykpsnosa H. H. Xumus qis npodeccuit
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U CTCIHATBHOCTEH TEXHHYECKOTO MPOQuiIs. DISKTPOHHOE MPUIOKEHHE (JJIIEKTPOHHOE YdeOHOe
W3JIaHKE) JUTSl CTY. YUPEKISHUU cpea. mpod. odpa3zoBanus. — M., 2014.

Jlns npenogaBaTens

®denepanbhbiit 3ak0H OT 29.11.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickort deaepamum».
[Tpuka3z Munucrepcta odpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepxaeHun
¢denepasbHOro TOCYAapCTBEHHOTO O0pa3oBATENbHOTO CTAaHAAPTA CpPEeaHEro (IOJHOTr0) OOIIEro
00pazoBaHUN.

[Ipuka3z MunucrepctBa obpasoBanuss u Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHeHuit B Ilpukas MunuctepcrBa oOpazoBanus U Hayku P® ot 17.05.2012 Ne 413 “O6
YTBEpXKACHUHU (PeepaJbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIAPTa CPEIHEro
(momHOTO) 00I1TIeTO 00pa30BaAHUS Y.

[Tucemo JlemaprameHTa rocyapCTBEHHOM MOJUTUKU B chepe MOArOTOBKH paboUYMX KaJIpoB U
HAIIO Muno6puayku Poccum ot 17.03.2015 No 06-259 «Pexomenpanuu 1o OpraHU3alHUU
MOJIYYEHHUsI CpeiHero oomiero oOpa3oBaHus B MpeeiIax OCBOCHUS 00pa30BaTENbHBIX MPOrpaMM
cpenHero mpodecCHOHATLHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO O0IIETr0 0Opa30BaHUS C YIETOM
TpeboBaHuil (hemepanbHBIX TOCYIapCTBECHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M TOJTy4aeMOu
npodeccuu WM CIeUalbHOCTH CPEeIHEro MPo(ecCHOHATLHOTO 00pa30BaHUM».

[Na6puensn O. C., JIsicoBa I'. I'. Xumus: kaura Juis npenojaBatens: yued.-MeTo. mocooue. —
M., 2012.

[Na6puensu O. C. u np. Xumus ans npodeccuid U crnenuarbHOCTEH TEXHUYECKOTo Mpodus
(97IEKTPOHHOE MPUIIOKEHHUE).

HuTtepHeT-pecypcesl

www. pvg. mk. ru (oumnuaaa «I[lokopu BopoOseBEI TOpHI»).

www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT A MIKOIBHUKOB «XUMUS»).

www. alhimikov. net (OGpa3oBaTenbHbIN CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (3aexTpoHHas 6HOIMOTEKA IO XUMUH).

www. enauki. ru (MHTepHeT-U3AaHue i yuuTenel « EcTecTBeHHBIE HAYKN»).

www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHas «XuMuUs B IIKOJIEY).

www. hij. ru (xypHan «XuMUs U KU3HBY).

www. chemistry-chemists. com (3JIEKTPOHHBIHN KypHaT «XUMHKH U XUMUS).
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4KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHS YYEBHOM

JUCHUIIJINHBI
KoHTpo/ib M oOLEHKa pe3ylbTaTOB OCBOCHUS Y4YEOHOW JAMCLUILIIMHBI

OCYIICCTBIIACTCA

nmpenoaaBaTrCji€cM B IPOLECCE IPOBCACHHUA ayAUTOPHBIX 33H5ITHI>1, IMPAKTUYCCKUX 3aHATUH U

71a00paTOPHBIX PaboT, TECTHPOBAHUS, A TAK)KE BBIOJHEHUS 00YUaIONUMUCS MHAUBHIYATbHBIX

3aJ[aHuil, IPOCKTOB, UCCIICIOBAHUI.

PesyabTaTnl 00yyeHus

(I)OprI H METOAbI KOHTPOJIA U

OLIEHKH Pe3yJIbTATOB 00y4YeHusl

® JIMYHOCTHBIC:

-  YYBCTBO TIOpAOCTH MW YBAXCHHA HCTOPUHU U

JTOCTIDKEHHUSIM ~ OT€YECTBEHHOW (DU3MYECKOH HAyKH;
(bu3nvecKy rpaMOTHOE TIOBEACHUE B MMPO(eCcCHOHANTBHOM

JESITEeIBbHOCTH U OBITY IIPU OOpaIIeHuH ¢ IpUOOpaMu H

YCTPOWCTBaMU;
- TOTOBHOCTb K MPOAOJDKEHHIO 00pa3oBaHUsA MU
MOBBIIIEHUS KBaJIM(pUKALUU B n30paHHON

HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH H 00BEKTHUBHOE
OCO3HAHHC POJIn (I)I/ISI/I‘IGCKI/IX KOMIIETEHIHI B 9TOM,
- YMCHHC HUCIIOJIB30BaTh JOCTUKCHHA COBpeMeHHOfI

busznueckoil Haykum M (U3HYECKUX TEXHOJIOTHHA IS

MOBBILICHUS COOCTBEHHOTO UHTEJUIEKTYaJIbHOIO
pa3BUTHUA B BbIOpaHHOMU npodeccuoHanbHOM
NESITENIbHOCTH;

- YMEHHUE CaMOCTOSITEJIbHO J0ObIBaTh HOBBIE JUIS ceOs
¢u3nyeckre 3HaHUS, UCMONb3Ys Ul 3TOTO JOCTYIIHbIE
HCTOYHUKU MH(OpMaLNY;

- yMeHHue

BBICTpanBaTh KOHCTPYKTUBHBIC

B3aMMOOTHOIICHHUA B KOMAHAC II0 PCHICHUIO O6HII/IX

3a/1a4;
- YMCGHHE VIPaBIIATh CBOCH  MO3HABATEIBHOM
JeSTEeIbHOCTBIO,  MPOBOJUTh  CAMOOIICHKY  ypPOBHS

COOCTBEHHOT'O HHTCJUICKTYAJIbHOT'O PAa3BUTUA;

HaOmronenne

¢ METANpEAMETHLIC:
- HCIIOJIB30BAHUEC PA3JIMYHBIX BH/I0B MMO3HABaTCIILHOM
ACATCIIBHOCTU  JIA  PCUHICHUA (I)I/ISI/HICCKI/IX 3aaad,

MMPUMCHCHUC OCHOBHBIX METOJ0B IIO3HAaHUA (

Ha6JIIO,[[eHI/ISI, OlMKMCaHusl, HU3MCPCHH, 3KCHCpI/IMCHTa)

IJIL U3YUCHUSA  Pa3IMYHBIX CTOPOH OKPY)KaIOH_[Cﬁ

JIEHCTBUTEIIFHOCTH,
- HCIIOJIb30BAaHME  OCHOBHBIX  HHTEJUIEKTyaJIbHBIX
orepanuil: TMOCTAaHOBKH 3aJauyd, (QOpPMYIHUPOBAHUS

Pa3noobOpa3Hbie (GOpMBI YCTHBIX H
IMUCBbMCHHBIX OTBETOB, KOHTPOJIbHBIC
TECTOBBII
pedepartsl,
y4acTHe B MPEIMETHBIX OJUMIIHAIaX

paboThl, KOHTPOJIb,

3a4€THI, MIPOEKTHI,

u KOHKYpCax, B Hay4YHO-
HCCIIeIOBAaTeNbCKOM  paboTe; 1o
OKOHYAaHUM TPOBOJUTCS OIK3aMEH
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TUIOTE3, aHAIM3a W CHHTE3a, CPaBHEHHsI, 000O0IICHNUS,
CUCTEMAaTH3allMH, BBISIBICHUS TPHYUHHO-CJICICTBEHHBIX
CBSI3CH, MOMCKA aHAJIOroB, (DOPMYITMPOBAHUS BHIBOJIOB
JUIS ~ W3YYEHHUS PA3IUYHBIX CTOPOH  (PH3UYECKHUX
OOBEKTOB, SBJICHHH M MPOLECCOB, C KOTOPBIMHU
BO3HHUKAECT HEOOXOAUMOCTh CTaJIKUBAThCS B
npodeccuoHaIbHOH cdepe;

- YMEHHE T€HEPUPOBATh WJCHU M OINPEACTSATh CPEIICTBA,
HEO0OXOIUMBIC IS UX peaTU3allvH;

- YMEHHE WCIOJb30BaTh PA3IUYHBIC HCTOYHHKH JIJIS
MOJIydeHUsT (PU3NYECKOW HH(POpPMAIMHU, OIICHUBATH €€
JIOCTOBEPHOCTb;

- YMCHHUE aHATM3UPOBATh U NIPEJCTABIATh HH(OPMAIIHIO
B Pa3JIMYHBIX BHJIAX;

YMEHHE  MYyOJWYHO  TPEICTABISTH  PE3YJIBTATHI
COOCTBEHHOTO  HWCCIICJIOBaHMS, BECTH JUCKYCCHH,
JOCTYITHO ¥ TAPMOHUYHO COYETasi COIepIKaHue U (POpMEI

npecTaBisieMol nH(pOpMaInu;

® IpeaMeTHbIE:

- ¢(OPMHUPOBAHHOCTD MPEACTABICHUN O POJIA U MECTE
(GU3MKN B COBpPEMEHHON HAYYHOU KapTHHE MHPA;
MOHUMaHKe (HU3NIECKON CYIIHOCTH HAOIIOIaEMBIX BO
Bcenennoii siBnenuit, ponu ¢pusuku B GopMupoBaHUU
Kpyrozopa u (pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUI PELIEHUs] IPAKTUYECKUX 3aad;

- BJIaZICHHE OCHOBOIIOJIAralOIUMHU (PU3MUECKUMHU
MOHATUSAMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMU 1
TEOPUSMHU; YBEPEHHOE UCTIONIb30BaHUE (PU3NUECKON
TEPMHUHOJIOTHUH U CUMBOJIMKH;

- BJIaZICHHE OCHOBHBIMH METOJAMH HAyYHOT'O ITO3HAHHUS,
UCHOJIb3yEeMbIMU B (PU3UKE: HAOIIOIEHHEM, OITUCAHUEM,
U3MEPEHHUEM, DKCIIEPUMEHTOM;

- yMeHue o0pabaThIBaTh PE3yNIbTaThl H3MEPEHHH,
oOHapyXUBaTh 3aBUCUMOCTb MEXY PU3NUECKUMU
BEJIMYNHAMU, OOBSICHATH MOJYYEHHbIE PE3YNbTaThl U
JIeN1aTh BBIBO/IBI;

- chopMHpPOBAaHHOCTH YMEHHUS peliaTh (Gru3nuecKue
3a]1a4y;

- ¢(OpMHUPOBAHHOCTb YMEHUS MPUMEHATH MOTy4YEeHHBIE
3HaHUS JUIsl 00BSCHEHUS YCIIOBUH MPOTEKAHUS

(bu3nUecKux sIBICHUH B IpUPO/IE, TPOodecCHOHATBHOM

wm nuddepeHpyeMblii 3ader (1o
BBIOOPY 00yUarOIIerocs)
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cdepe 1 I IPUHATHS IPAKTUYECKUX PEIICHUH
IIOBCEIHEBHOM JKU3HY;

- chopmMHpOBaHHOCTH COOCTBEHHOM MO3UIIUU TIO

OTHOIICHHUIO K Qu3ndeckoi nHpOpMalnu, MoTydaeMon

M3 Pa3HbIX UCTOYHHUKOB.

B

KOHTpOJ’Ib BHeayHHTOPHOﬁ CaMOCTOSITEeNbHOI paﬁoTbI CTYAEHTOB:

Coaeprxanue BHeayIMTOPHOM

CaMOCTOSITeIbHOM PadoThl CTYI€HTOB

(I)OprI H METOAbI KOHTPOJIAA PE3yJabTaTOB
BHeay)II/ITOPHOﬁ CaMOCTOSITEIbLHOM paﬁoTBl

CTY/J€HTOB

[ToaroroBka u Hanucanue pedeparos,
JIOKJIaJIOB HA 3aJIaHHBIE TEMbI, IPUYEM BBIOOP

TCMBI ITPCAOCTABIIACTCA O6y‘laIOIJ_[CMYC${

3ammra pedepara

CI/ICTeMaTI/BaI_II/IH HpI/IO6peTCHHHX 3HAHWUH U

Harji1IHOC UX MPCACTABJICHUC

3anonHenne TadInIL

[ToaroroBka K IPaKTUYECKUM 3aHATHUSAM,
IIPOMEKYTOUHOMY TEKYLIEMY U HTOTOBOMY

KOHTPOJTIO

3a4CThbl, TCCTUPOBAHUEC, CAMOOTYCTHI,

KOHTPOJIbHBIE PA0OTHI, 3aIIUTA MPE3CHTALNI

CocraBiieHHE OTIOPHBIX KOHCIIEKTOB
(KOHCTIEKTHpPOBaHHE YUeOHUKOB, YUEOHBIX

mocoOuif)

CeMuHaApCKOE 3aHATHE

[TpopaboTka KOHCHIEKTOB JEKIIUN

Y CTHBINM WK IMCBMEHHBIN OIPOC

Brinonsenue HHAUBUAYAJbHBIX JOMAIIHUX

3aIaHUNA

OI_IeHI(a BBITIOJTHCHUS PCIICHUA 3aJa9U

CaMocrosiTenbHast MOArOTOBKA K
nabopaTopHON paboTe P MOMOIITH
KOHCIEKTOB JIEKIIUH, yYEOHUKOB, YUEOHBIX

mocooui

OreHKa MOArOTOBKH K JJADOpaTOPHOH,

MIPaKTHYECKON paboTe
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