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1. TACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JTUCIHUIIJINHBI

XUMUA

[Iporpamma paszpabortana Ha ocHoBe TpeboBanuii PI'OC cpenHero ooOiero
o0pa3oBaHUsl, MPEIBIBISEMBIX K CTPYKTYPE, COJAEPKAHUIO U Pe3yIbTaTaM OCBOCHUS
y4eOHOM JUCHUIUIMHBI «XUMHUS», B COOTBETCTBUM C PekomMeHauusiMu 10
OpraHu3alliyd TMOJY4YeHHUs] CpelHero ooOIiero odpa3oBaHHUs B IpeliesaX OCBOCHUS
o0pa3oBaTeNIbHBIX MPOTpaMM CpPeAHEro MpPo(ecCHOHATLHOTO 00pa3oBaHus Ha Oase
OCHOBHOT0 00111er0 00pa3zoBanus ¢ yuetoM [IpumepHoit 0CHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl CPEeIHETO 00111eT0 00pa30BaHMs, 0100PEHHOMN peleHueM (heaepabHOTO
y4eOHO-METOIMUECKOTO 00BheAMHEHUS M0 00IIeMy 00pa30BaHHIO (IMPOTOKOI OT 28
utoHss 2016 1. « 2/16-3) w TonMyyaeMOW CHEIUAILHOCTH  CPEIHEro
npodeccuoHanbHOro o0Opa3zoBaHus (mMHCbMO JlemapTrameHTa TOCyAapCTBEHHOU

NOJIUTUKH B chepe noAroToBku padounx kaapos u 110 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259).

1.1. ObsacTy npuMeHeHns pado4eii MporpaMMbl

Pabouas mporpamma o011e00pa3oBaTebHON YU€OHOW TUCIUTUITMHBI « XUMUSDY
npeaHa3HadeHa JUig  M3yYeHUs XHMHUM B TMpeAeNiax OCBOCHHUS OCHOBHOU
npodeccruoHanbHOi 00pa3zoBatenbHOM nmporpaMmMel CI10 Ha 6a3e 0CHOBHOTO 001IEr0
oOpa3oBaHMsI MPHU MOATOTOBKE CIELUUAINCTOB CPEAHETO 3BEHA IO CIELUAIbHOCTH
texuudyeckoro npoduis: 21.02.11 I'eopusznueckue MeToOAbl MOUMCKOB M PAa3BEIKH
MECTOPOKACHUN MOJIE3HBIX UCKOMIAEMBIX.

1.2. MecTto y4eOHOW IMCUMILUIMHBI B CTPYKTYpe MNPOrpamMMbl MOATOTOBKHU
CIENMAJINCTOB CPe/IHero 3BeHa:

YyeOHas TUCHHUIUIMHA « XUMUS» SBISCTCS YICOHBIM MPEAMETOM I10 BHEIOOPY
u3 o0s3aTenbHOM mpenMmeTHo obnactu «EctectBennbie Haykn» PI'OC cpennero
o011iero oOpa3oBaHusl.

B npodeccuoHanbHbIX 00pa30BaTENbHBIX OpPTaHU3ANMAX, PEATHIYIOIIUX
00pazoBaTeIbHYIO IPOTrpaMMy CPEIHETO 00IIero 00pa3oBaHus B Mpe/ieaaX OCBOCHUS
porpaMMmbl MOJATOTOBKU crnenuanuctoB cpennero 3BeHa (IITICC3) na O6aze
OCHOBHOTO 0011ero oOpazoBaHus, yueOHas AUCHUIUIMHA «XUMHUSD» H3ydaeTcs B
001e00pa3oBaTeIbHOM ITUKJIC.

B yuebnpix mmanax IIIICC3 nmns cneumansHocTeit CIIO TexHHYecKoro
npoduis mpodeccuoHaTsHOTO 00Pa30BaHUS MECTO YUCOHOU AUCITUTUTMHBI « X UMHUSI
— B cocTaBe 0O0meo0pa3oBaTeNbHBIX Y4YEOHBIX JUCLUUIUIMH 10 BBIOODY,
dbopmupyeMbIX U3 00s13aTenbHBIX TTpeaMeTHBIX o0nacTeit I'OC cpeanero oOdiero
oOpa3oBaHUs.

1.3. Hean u 3agaum y4eOHOH AUCUMILIMHBI - TPe0OBaHUSA K pe3yJjbTarTam
OCBOEHMS YUeOHOI IUCHUIINHBI:

Copaepxanue mporpaMMbl « XMUMHUS» HAIPABJICHO HA IOCTUKEHHE CIIETYIOIINX
eJen:



e ¢dopMupoBaHue y OOYy4YaIOIIUMXCS YMEHHUS OICHHBATh 3HAYMMOCTh
XUMHYECKOT0 3HAHUS JJI KaKIOr0 YeIOBEKa;

e (opMupoBaHHE y 00Y4YaIONIUXCSl IEJOCTHOTO MPEJCTABICHUS O MHUpPE U
pOJM XUMHUHU B CO3JaHUH COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHBI MUPA,
yMEHHSI OOBACHATH OOBEKTHI M TMPOLECCHl OKPYXKAIOUIEH IeHCTBUTEILHOCTH:
IPUPOJIHOM, COLMAIIBHOW, KYJIBTYPHOH, TEXHUUECKON Cpeibl, — HCIONb3Ys IS
3TOr0 XMMHUYECKUE 3HAHUS;

* pa3BUTHE y 00yUarOUIMXCs YMEHUN pa3nuyaTh (PaKkThl U OLEHKH, CPABHUBATh
OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSA3b KPUTEPUEB C
ONpPE/IECNICHHOW CHUCTEMOM IIeHHOCTeH, (opMmynupoBaTh U  0OOCHOBBIBATh
COOCTBEHHYIO MTO3ULHUIO;

* puoOpeTeHre OOYYaIOIIMMHUCSA OIbITa Pa3HOOOpPAa3HON JEATEIbHOCTH,
MO3HAHWSI W CaMOINO3HAHWS; KIIOUEBHIX HABBIKOB, HMMEIOIIUX YHHBEPCAIbHOE
3HAYeHHWE [JIs1 Pa3NUYHBIX BHUJOB JACSITEIbHOCTH (HABBIKOB peEUICHHs MpoOiem,
NPUHATUS  pELIEHUM, T[OWCKa, aHaiau3za MW 00paboTku  MHGpOpMALNH,
KOMMYHHMKATHBHBIX HABBIKOB, HABHIKOB U3MEPEHUMN, COTPYAHHUYECTBA, O€30MaCHOTO
oOpallieHus C BeIeCTBaMHU B TIOBCETHEBHOM JKU3HM).

OcBoeHME coJiepKaHUsI Y4EOHOM IUCHUIUIMHBI «XHUMUS», O00ecleunBaeT
JOCTUKEHHUE CTYIEHTaMU CIICAYIOIUX Pe3yabTaTOB:

* JUYHOCTHBIX:

- YyBCTBO I'OPAOCTH U YBaXKEHUS K HCTOPUU U JOCTUKEHUSIM OTE€UECTBEHHOM
XMMHYECKON HayKH; XUMHUYECKHM IPaMOTHOE IMOBEJEHHE B NPOoeCcCHOHATbHON
NEeSTENIbHOCTH U B OBITY MHpu OOpallleHHd C XUMHUYECKUMHU BELIECTBAMH,
MaTepuagaMH U IPoLEeccaMu;

- TOTOBHOCTb K IPOJIOJKEHUIO 00pa30BaHUs U MOBBIILIEHUS KBaJTU(PUKALUU B
n30paHHON TPO(ecCHOHATBbHON AEATENBHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHYECKUX KOMIIETCHIIUN B 3TOM;

- yYMEHHE HUCTOJb30BaTh JOCTHKEHUS COBPEMEHHOW XHMHUYECKOW HAyKU H
XUMHYECKUX TEXHOJOTHNA JUIsi TIOBBIMIEHHS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodecCHOHaTbHOM NeATeTbHOCTH;

* MeTamnpeAMeTHBIX:

- HCIOJIb30BaHHE PA3IMYHBIX BHUJIOB I03HABATEIBHOW JAESITEIbHOCTH M
OCHOBHBIX MHTEIUIEKTYaJbHBIX OIepaluil (MIOCTAaHOBKH 3aJayd, (pOpMYyJIUPOBaHUS
TUIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHMsI, 0000IIEHNUs, CUCTEMAaTU3allMH, BBISIBJICHHUS
IPUYUHHO-CJIEICTBEHHBIX CBA3€H, MOUCKAa aHAJIOroB, (HOPMYIHPOBAHHS BBIBOJOB)
JUISL PEIICHUs] MOCTaBJIEHHOM 3a/layd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS
(HaOmroieHNsl, HAYYHOTO OKCIEpUMEHTAa) Ui M3YyYeHHUs pa3IUYHbIX CTOPOH
XUMHYECKUX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTb
CTaJIKUBAThCS B MpodecCuoHaNbHOU cdepe;

- HCTOJBh30BAaHUE PA3NMYHBIX HCTOYHUKOB JUIS TOJIYYCHHS XHUMHUYECKOU
uHPOpMAIINK, YMEHHUE OIEHUTh €€ JOCTOBEPHOCTh IJSl JOCTHIKCHHS XOPOIIUX
pe3yJbTaToB B podeccuoHanbHol chepe;

* MpeAMeTHbIX:

- c(OpMUPOBAHHOCTb IMPEACTABICHUI O MECTE€ XUMHUU B COBPEMEHHOMU



HAYyYHOW KapTUHE MHpA; MOHUMaHHE POJM XUMHUU B (POPMHUPOBAHMM KPYro3opa u
(GYHKIIMOHAIBLHON TPAaMOTHOCTH Y€JIOBEKa JIsl pEIICHUs MTPaKTUUECKHX 3a]1aY;

- BIAJCHHE OCHOBONOJIATAOIIMMU XHMHUYECKHUMH IOHATUSAMHU, TEOPHUIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMHU; yBEPEHHOE IOJIb30BAHHE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMU METOJAMU HAYyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B
XUMHUHU: HAOJIOJICHUEM, OIMCAHUEM, HW3MEPEHHEM, DJKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3yJIbTAThl IIPOBEICHHBIX OIBITOB U JI€JIaTh BBIBObL;
TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSTh METOJAbl I[IO3HAHMUS TIPU PEIICHUHU
MPAKTUYECKUX 33/1a4;

- cOpMHUPOBAHHOCTH YMEHHUS JaBaThb KOJUYECTBEHHBIE OIEHKU U
MPOU3BOIUTH PACUETHI [0 XUMHUECKUM (HOpMysIaM U YpaBHECHUSM;

- BJAJICHHE MpaBWIAMHU TEXHUKM O€30MaCHOCTH TMPU HCIHOJIb30BAHUU
XUMHYECKUX BELIECTB;

- c¢(OpMHUPOBAHHOCTh COOCTBEHHOU MO3UIIMU 10 OTHOIICHUIO K XUMHUUECKOMN
uH(popMaIuu, NOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.

B pamkax ocBoeHHA Y4YEOHOW JUCUUIUIMHBI «XHUMHS» Y CTYACHTOB
cnenuanbHoct  21.02.11 T'eodusnueckue MeTOAbI TMOUCKOB U Pa3BEIKU
MECTOPOXKICHUM TOJIE3HBIX MCKOMAeMbIX (OPMHUPYIOTCS CIEIyIOIIUE o0Ime
KOMIIETeHLMH:

Kon HaumeHnoBaHue pe3ysbTaTa 00yueHHst
OK 1 [loHUMaTh CYIIHOCTh U COIMAIBHYIO 3HAYMMOCTh CBOEH OyayIei mpodeccun,
[IPOSIBJIATh K HEM YCTOMYUBBINA HHTEPEC
OK 3 [IpyHMMATh pelieHus: B CTAaHIaPTHBIX U HECTAHJIAPTHBIX CUTYalLlUsAX U HECTH 3a

HHUX OTBETCTBCHHOCTD

OK 5 Hcnonb30BaTh HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B
npodeccuoHaIbHOMN e TETbHOCTH

OK 6 PaboTaTh B KOJJIEKTUBE U KOMaHAe, 3pPEeKTUBHO 00IATHCS € KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMA

OK 7 bpaTh Ha ce0st OTBETCTBEHHOCTD 32 PabOTy WICHOB KOMaH bl (TOTYMHEHHBIX ),
PE3ybTAT BHIMOTHEHUS 3aIaHUM

1.4. KoanuyectBO 4YacoB Ha oOcCBOeHHe padoyeil mnporpamMmbl y4eOHOI

AUCUMILIMHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydaromierocs 117 yaco, B TOM Uucie:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku oOydaroierocs 78 4acos;
CaMOCTOSITENIbHOM paboThl oOyuatomerocs 29 4acos;

KOHCyJnbpTauuu 10 yacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYESHOM JUCIUILINHBI

2.1. O0beM y4eOHOI IMCUMIIMHBI M BUAbI Y4e0HO# padoThI

Bua yueOHoit padoThl Oovem
yacoe
MakcumaJjibHas yuyeOHasi Harpy3ka (Bcero) 117
Oo0s3aTeIbHAS ayAUTOPHAA y4eOHAsi HATPY3Ka (Bcero) 78
B TOM YHCJIE:
71a00paTOpHBIC PAOOTHI 12
PAKTUYECKUE 3aHATHUS 8
KOHTPOJIbHBIE paOOThI -
CamocrosiTeibHas padoTa o0y4awiuerocs (Bcero) 29
B TOM YHCJIE:
popaboTKa KOHCIIEKTOB JIEKIIUI
peuieHue 3a1a4 3
JlomalliHue KOHTPOJIbHBIE pa0OThI 4
pabota ¢ yueOHOM, criellMalIbHOM, CIIPaBOYHOM JIMTEPaTypOil U
3JIEKTPOHHBIMHU pecypcamu Internet B Tom uucae: 17
- IOJrOTOBKA COOOIIEHHH, pedepaToB 23
- COCTaBJIEHUE TA0JIMYHOUN KIacCU(pUKALIMU XUMUYECKHUX >
COEIMHEHUI
- COCTaBJICHUE CJI0Baps TEPMUHOB 5
Koncynpranmmn 10

[IpomexxyTouHas arrectauus B popme aAuddepeHIMPOBAHHOIO 3a4eTa




2.2. TemMaTHyeCKHH MJIAH U COAePKaHNe YUeOHOH nucuumianasl XUMUUNU

HaumeHnoBaHue pa3iejioB 4 TeM

Coaep:xkanue yue0HOT0 MaTepuasa, JjabopaTropHbie padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOSITEeIbHAsI
pabéoTa o0y4aroumuxcs

0O0bem
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

BBenenmue.

BBenenue.

HayuHble METO/IbI IO3HAHUS BELIECTB M XMMUYECKUX SIBIICHUH. POJb SKCIIEpUMEHTa U TEOPHU B XUMHH.
MozenrpoBaHne XMMHUYECKHX MTPOLIECCOB. 3HAUEHHE XUMUU 1pu ocBoeHnu npodeccuii CI1O u cnennanbaocreit CI10
TeXHHUYECKOro npoduiist mpoeccHoHaIbHOr0 00pa30BaHMSI.

2

Paszgen I. Oomas n
HeopraHuyvecKasi XuMHs

62

Tema 1.1 OcHOBHBIE TTOHITHS K
3aKOHBI XUMUH.

OK1,0K3,0K 5, 0K 6,0K7

CojieprkaHue yueOHOro Marepuaia

1 |OcHOBHBIEC MOHATHS XMMHH.

BemectBo. ATtom. Mosekyna. XuMuueckuil aneMeHT. AmtoTponus. [IpocTblie U cioXHbIE BELIECTBA.
KauecTBeHHBIN 1 KOJIMYECTBEHHBII COCTAB BEIISCTB. XUMHUECKUE 3HAKH U PopMyIbl. OTHOCHTEEHBIC aTOMHAS
1 MOJIEKVIIsIpHAsA Macchl. KoJIMuecTBO BEIECTBA.

2. |OcHOBHBIE 3aKOHBI XHMHH.

3aKOH COXPAaHEHHUS MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BELECTB MOJICKYIAPHOH CTPYKTYphl. 3aKOH
ABOTaapo U ciIeAcTBUs nX Hero. CTexnoMeTpus. 3aKOH COXpaHEHHs MacChl BEMIECTB. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTB MOJIEKYIIIPHON CTPYKTYPBL. 3aKOH ABOTaJIpO M CIACACTBUS U3 HETO.

3. [PacueTHble 3aJ]a4i HA HAXOXKJEHUE OTHOCUTEIHHON MOJIEKYJIIPHOM MacChl, OTIpe/IeIEHUE MacCOBOM 10NN
XIMHYECKHX 3JICMEHTOB B CIIO’)KHOM BEIIIECTBE.

JTabopaTopHble PaOOTEI

[IpakTHYecKue 3aHATH

KoHTponbHEIS Da6OTLI

CamocrosiTenbHas paboTa 00yJarommxcs
Pabota ¢ yueOHO# U crielManbHON JIUTEPATYPOH, SJIEKTPOHHBIMU pecypcamu Internet mo HamMcaHUO cOOOIIeHMIA- 14..
CocTaBJeHHE CIIOBaps TEPMUHOB IO pasnen-14.

Tema 1.2. [lepuoandeckuii 3aKkoH
u nepuoaunueckas cucrema J[ .M.
MeHnzeneeBa 1 CTpOCHUE aTOMA.

OK 1,0K 3, 0K 5, OK 6.

ConepkaHue V‘{66HOF0 Marcpuajia

1
Ilepuoanuecknii 3axon 1. 1. MenpaeneeBa.

Otkpeitue Jl. YI. MenaeneersiM [lepuoauueckoro 3akona. [lepuoauueckuii 3akoH B popmyauposke [1. U.
Menzneneesa.llepuoaudeckas TabiuIa XUMHUUECKHX JIEMEHTOB — rpaduiyeckoe 0TOOpaKeHNe MePUOANIECKOT0
3akoHa. CTPYKTypa MepHoIUIecKOi TaOIHIbL: TepHOIBI (Malible ¥ OOJIbBIINE), TPYNIIEI (TIaBHAs ¥ ToOOYHAs).

2 |Ctpoenue atoma u [lepnognyeckuii 3axoH JI. U. MenneeeBa.

ATOM — cJI0KHast yacTHIa. Sapo (ITPOTOHBI U HEHTPOHBI) M AJIEKTPOHHAsE obostouka. M3oromsl. Ctpoenue
HIIEKTPOHHBIX 000J1049eK aToMoB ul 101 3emMenToB Mabix meproaoB. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX
000JI0YEeK aTOMOB 3JIEMEHTOB OOJBIINX NEPHUOOB (TIEPEXOTHBIX IeMeHTOB). [IoHsATHE 00 OpOUTANIX. §-, p- U d-
opOuTann. DIeKTPOHHbIE KOH(PHUTYpaLi aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTpOeHHE aTOMa U NEPHOANIECKUH
3akoH JI.M.MenneneeBa. CoBpeMeHHas (opMyirpoBka [leproandeckoro 3akoHa.

3 [3nauenue Ilepuoanueckoro 3akona u [lepuonuueckoii cuctembl xXumuyeckux saemenToB 1. . Menneneesa st
Pa3BUTHS HAYKU U MOHUMAaHMsI XUMHUYECKON KapTHHBI MUPA.

JIaboparopHble pabOThI

HpaKTI/I‘ICCKI/IC 3aHATHA




KoHTpossHBIE paOOTHI

CamocrosiTeNnbHas padoTa 00yJaroImuXxCs
[IpopaboTka KOHCIIEKTA JICKI[HIA: COCTABJICHHUE IUTAHA XapaKTEPUCTUKU XUMHYCCKOTO 3JICMEHTA IO MOJIOKEHHIO €ro B
nepuoanueckoi cucreme JI.M.Menpeneesa.

Tema 1.3. CtpoeHne BemiecTna.
OK1,0K3,0K 5, 0K6,0K?7.

Conepkanue y4eOHOI0 MaTepruaia

[

CTpoeHue BemecTBa. Buabl xumuyeckoi cBsa3u.

HNonnasi xumnyeckasi cBsi3b. KaTHoHBI, UX 00pa30BaHNE M3 aTOMOB B Pe3yJIbTaTe MPOIecca OKUCICHHUA. AHUOHEL,
X 00pa3oBaHME U3 aTOMOB B pe3yNbTaTe MpPoIecca BOCCTAHOBIICHHS. VIOHHAs CBSI3b KaK CBA3b MEXIY KaTHOHAMH
W aHMOHAMH 34 CUCT JJICKTPOCTATHYECKOTO MpHUTsHKeHHs. Kiaccubukaiys MOHOB: 1O COCTaBy, 3HAKY 3apsia,
HAJTMYMI0 TUAPATHOM 000704k, MoHHBIC KpUCTauinueckue pemieTkn. CBOWCTBA BEIISCTB C MOHHBIM THIIOM
KPUCTAIUTMUECKON PelIeTKH.

KoBajienTHass xmMmYeckasi CBf3b. MexaHU3M 00pa30BaHUs KOBAJICHTHON CBs3u (OOMEHHBIH W JIOHOPHO-
AKIIETITOPHBIN). DJIEKTpOOTpUIATENbHOCTh. KOBajeHTHbIE TMOJspHAas W HemojsipHas CBs3H. KpaTHOCTh
KOBaJICHTHOM CBsSI3M. MOJNEKyNApHble H aTOMHBIE KpHUCTauiMueckue pemierkd. CBoilcTBa BelIeCTB C
MOJICKYJISIPHBIMA M aTOMHBIMU KPACTAJUTMICCKAMH PEIIETKAMHU.

MeTajiinyeckass cBsfi3b. MeTalmdyeckass KpHUCTAUITMYECKas peIieTka W MeTaJUIMdecKas XUMHYEecKas CBS3b.
Ddusnyeckre cBOMCTBA METAIOB.

2  |ArperaTHble COCTOSIHMS BelleCTB U BOJOPOAHAS CBA3b.
TBepaoe, )XKUIKOe U Ta3000pa3HOE COCTOSIHUS BelecTB. [Iepexo BemecTBa U3 OJHOTO arperaTHOTO COCTOSHUS B
mpyroe. BomoponHas cBS3b.

3 [Uucrsble BemecTBa U cMecH. [ToHsTHE 0 cMecH BewecTB. | oMOreHHble U rereporeHHsle cMecu. CoctaB cMecei:
00BEMHAsT I MACCOBAs TOJIM KOMITOHEHTOB CMECH, MaccoBasi OIS IpUMECEH.

ucnepcHble cucTeMsl. [lonsaTre o aucnepcHol cucteme. JlucnepcHas (haza M TUCTIEpCHOHHAS Cpejia.
Knaccudukanus nucnepcHbIx cucteM. [IoHATHE 0 KOJUTOMTHBIX CHCTEMAX.

JlabopaTopHBIE PaOOTHI
O3HAKOMJICHHE CO CBOHCTBAMU AUCHIEPCHBIX CHCTEM.

[IpakTHYecKue 3aHATH

KoHTponbHEIS Da6OTLI

CamocTosiTenbHast paboTa 00y4aroIuXCst
PabGoTa ¢ yueOHOM U crienManbHOK JUTEPATYDON. DIEKTPOHHBIMHU pecypcamu Internet mo Hanucanuio pedepara.

Tema 1.4. Bona. PactBopsl.
Teopust 31eKTPOTUTHUECKOMN
JIACCOLHAIIAH.

OK 1,0K 3,0K5,0K 6,0K7

Conepkanue V‘{66HOF0 Marcpuajia

1 |Boma. PacrBopbl. PacrBopenme. Bona kak pacrBopurens. PactBopumocts BemiecTB. HachleHHsle,
HEHACHIICHHBIE, IEPECHIIEHHBIE PACTBOPHL. 3aBUCUMOCTh PACTBOPHMOCTH Ta30B, )KUIKOCTEH 1 TBEP/IBIX BEIIECTB
OT pa3INIHBIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIECTBA.

2 3.]'IeKTpO.]II/lTl/I'-leCKaﬂ AUCCOINAIINA. 9J'I€KTPOJII/ITBI 1 HCOJICKTPOJIMUTHI. SHCKTPOHI/ITI/I‘IGCKEH[ Jucconuanus.
MexaHU3MEBL BHGKTPOHI/ITI/I‘IGCKOI\/‘I Auccouranuu 4jigd BeIeCTB € pa3jindHbIMU TUIIAMHA XHMHYECKOH CBS3H.
FI/IHpaTI/IPOBaHHLIG 1 HCTUAPATUPOBAHHBIC NOHBI. CrereHb 3J'IeKTpOJ'IPITPI‘IGCKOI7[ Juccoranuu. CubHBIC B
ciaa0bie QJICKTPOJIUTHI. OCHOBHEIE ITOJI0KCHHUS TCOpUU BHGKTPOHHTHHCCKOﬁ JUCCOMAlIH. KI/ICJ'IOTI)I, OCHOBAaHUA U
COJIM KaK 3JICKTPOJIUTHI.

JIaGopaTopHbie PaGOTHI

HpaKTI/I‘ICCKI/IC 3aHATHA
IIpuroroBiieHHe PACTBOPOB 3aJIAHHON KOHIIEHTPAIIUK

KOH’I‘DOJ’ILHLIC Da6OTBI




CamMocTosTenbHas paboTa 00yJaromuxcst
TIpopaboTka KOHCIIEKTA JICKIHIA: COCTABJICHUE OTIOPHOTO KOHCIIEKTA -2 .
BrIToaHeHre JOMAIIHEH KOHTPOJIbHOM padoThI - 24.

Tema 1.5. Knaccudukaums
HEOPTaHNYECKUX COCIMHEHUH 1
HX CBOWCTBA

OK 1,0K3,0K 5, 0K 6, 0K 7.

Conepkanue y4eOHOr0 MaTepHaia

[

Kaaccudukxanus HeopraHu4ecKux coeIMHeHn .

Kuciaorel m ux cBoiictBa. KHUCIOTBI Kak 3JCKTPOJHUTHI, WX KIACCH(UKALUSA TO pPa3IUYHBIM IPU3HAKAM.
XMMHUUECKUE CBOWCTBA KUCJIOT B CBETE TCOPHH IEKTPOIMTUICCKOM auccoruanui. OCOOCHHOCTH B3auMOICHCTBUS
KOHIICHTPUPOBAHHOMN CEPHOI U a30THOU KUCIIOT ¢ MeTaymiaMu. OCHOBHBIC CITOCOOBI TTOMYYCHUST KUCIIOTHI.
OcHoBaHNsA W HX cBoiicTBa. OCHOBaHMS KaK 3JICKTPOJUTHI, MX KIACCU(MHUKAIMS MO PA3TUYHBIM IMPHU3HAKAM.
XUMHYECKME CBOWCTBA OCHOBAaHUI B CBETE TEOPUHM JJIEKTPOJIUTUYECKOW Auccouuanuu. PasnoxeHue
HEpaCTBOPUMBIX B BOZie OCHOBaHMN. OCHOBHBIE CIIOCOOBI TIOTYYIEHHUS OCHOBAHHIA.

Oxcuasl U uUx cBoiictBa. ComeoOpasyiomue W HecolieoOpasyromue okcuabl. OCHOBHBEIC, aM(OTEpHBIE U
KHCJIOTHBIE OKCHIBL. 3aBHCHMOCTH XapaKTepa OKCHAAa OT CTENCHH OKHCICHHS 00pa3yroliero ero MeTajuia.
XuMuyeckue cBoiicTBa OKCUAOB. [losyueHue okcHIoB.

2 |Counm u ux cBoiicrBa. Conu Kak 3eKTpoauThl. CoJlu CpeTHUE, KUCIBIE U OCHOBHBIE.
XuMHIUecKue CBOIMCTBa COeH B CBETE TEOPUH IICKTPOIUTHICCKOM muccormanuil. CrrocoObl MOTydeHHs COTICH.
I'uapoJsius coJieii.

JTabopaTopHbIe pPabOTHI
CBoiicTBa KHCJIOT U OCHOBAHMIA.
VcnipiTaHne pacTBOPOB KUCIOT HHANKATOpPaM . B3aumoaeiicTBIe KUCIOT ¢ METalJIaMH, OKCUJIaMU METaJIOB, C
OCHOBaHUAMH U ¢ cosiMu.CBoCTBA 1Ienoveil. McnbiTanue pacTBOpOB IIesnodeii nHANKaTopamMu. Baumoaeicteue
mesroueii ¢ cosiMu. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAaHHUH.
CaoiicTBa coJieil. I'uapoan3 coseid.
B3auMoaelicTBUE Coell ¢ MeTaIaMy, IpYr ¢ ApyroM. I'uaponus coner pa3nuyHOro TUIA.

[IpakTHYecKue 3aHATH

KoHTpoIbHEIS Da6OTLI

CamocrosiTenbHas padoTa 00yJaromuxcs
[IpopaboTka KOHCHEKTa JEKIUH: COCTaBIEHHE CXEM TI'e€HETHUECKHUX CBS3€H MEXIy OCHOBHBIMHU KJIaccaMu
HEOPTaHMYECKUX COSAMHEHUN -1 4.

PaboTa ¢ yueOHOI U crienuanbHO# TUTepaTypoi, 3JIeKTPOHHBIME pecypcamu Internet mo Hanucanuio pedepara
- 24,

Tema 1.6. Xumuueckue peakinu

OK 1,0K3,0K5,0K 6,0K7

ConepxxaHue yaeOHOTro MaTrepuaia

1  |Knaccuduxanuss XuMUYecKMX peaknmii. Peaknum coeauHeHHs, pPa3oXKeHHSA, 3aMeIleHHsd, OOMeHa.
Katanutnueckue peakiun. OOpaTumble W HEOOpaTHMBIE PEAKUMH. | OMOTEHHBIE M TeTEepPOreHHBIC PEAKIIHU.
OK30TEpMUYECKHE U DHIOTEpMHUYECKHEe peaknuu. TemnoBoi addext xuMudyeckux peakuuil. TepMoxuMudeckue
YpaBHEHHS.

OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIe peakuuu. CreneHs okucieHus. OKHCIUTENs U BOCCTaHOBIICHHE.
BoccranoBuTens W OKHCIEHHE. MeETON 3JIEKTPOHHOrO OajlaHca JJisl COCTABJIECHUS yPaBHEHHH OKHCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIM.

2  |CkopocTh xuMuuyeckuX peakumii. IIoHsSTHE O CKOPOCTHM XUMHUYECKHX peakUuid. 3aBUCUMOCTb CKOPOCTH
XUMHYCCKIX PEAKIUH OT pasIu4YHbIX (PAKTOPOB: MPHPOJBl PEarUPyIONIUX BEMIECTB, WX KOHICHTPAIIHH,
TeMIIEPaTyphl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJau3aTOPOB.

O0paTHMOCTh XHMHYECKHX peakmuidl. OOpatuMbie W HEOOpaTHMBIC PEaKIMH. XHMHYECKOE paBHOBECHE U
CII0COOBI €r0 CMEILEHMUS.

JIaGoparopHbie pabOTHI
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Peaxiuu, uayme ¢ 00pa3oBaHHEM 0CajIKa, Ia3a UK BOJbl. 3aBUCHMOCTh CKOPOCTH XUMHUYECKUX PEAKIHi OT
pa3sITUYHBIX (HaKTOPOB.

[IpakTHYEeCKre 3aHATUSA

KoHTPOIBHEIE PAOOTEI

Tema 2.2. YTI€BOZOPOABI U X
[PUPOHBIE UCTOYHUKU

(MeTaHa, 3TaHa): TOPeHHe, 3aMeleHHe, PA3IoKeHHe, AeTUApUpoBanne. [[puMeHeHre alkaHoB Ha OCHOBE
CBOICTB.

2. HempenejibHbIe YIJI€BOIOPOIbI.

CamocrosTenbHas padoTa 00yJaromuxcs 2
PaboTa ¢ v4. ¥ chell. IUTenaTynol. 3MEKTDOHHBIMY becvbcamu Internet mo Hanmcanuio pedepara-24.
ConepxkaHne YIeOHOro MaTrepuana 4
Tema 1.7. MeTanibl 0 HEMETANIBL | [Meramibl. OCOGEHHOCTH CTPOEHUS ATOMOB 1 KPHCTAIUIOB. DH3MUECKHe CBONCTBA MeTalIoB. Kiaccnpukarus
OK 1, 0K 3, OK 5, OK 6, OK 7. METaJUIOB TI0 Pa3lWYHBIM IPU3HAKaM. XHMHYECKHAE CBOWCTBA METAIIOB. DIEKTPOXUMHUECKUI A anpsHKeHUH
MeTaiuioB. Metamtotepmust. O0mue crioco0s! moxydeHus MeTamioB. [lorstue o metamtypruu. [Inpomeramryprus,
THIPOMETAILUTYPIHUs U 3eKTpoMeTa/uryprus. CrulaBbl YepHBIE U [[BETHBIE.
2 |Hemeramabl. OCOGEHHOCTH CTPOEHHS aTOMOB. HeMeTammbl — MNpOCThIE BENIECTBA. 3aBMCUMOCTH CBOWCTB
raJoreHOB OT MX IIOJIOXKEHHUS B MEpHOIUUYECKOil cucTteme. OKHCIUTENBHBIE M BOCCTAHOBHUTEIHHBIE CBOICTBA
HEMETaJJIOB B 3aBUCHMOCTH OT UX HOJI0XKEHUS B PSIAY 3JIEKTPOOTPUIIATEIBHOCTH.
JlabopaTopHble paboThI -
[IpakTHueckue 3aHITHA 4
[Tomydenne, codupanue U paclio3HABaHNE T'a30B.
PerieHue skCIepUMEHTaIbHbIX 3aa4.
KOHTpOJIbHBIE PAOOTHI -
CamocTosTensHas paboTa 00yJaromuxcst 2
PaboTa c y4eOHOI 1 criennaibHO IUTepaTypoit M 3JEKTPOHHBIMU pecypcaMi INTERNET 110 HaIllMCaHUIO
pedepara.-24.
Pazpnen II. Opranunyeckas 44
XUMUs
Conep:xaHne Y4eOHOro MaTrepuana
Tema 2.1. OcHoBHbIC IOHATHA || [[IpeqMeT OpraHM4ecKoil XMMHH. [IpHDOIHBIC, MCKYCCTBCHHBIE M CHHTETHYCCKHE OPraHHUECKHE BEIICCTBA. 4
OPraHHYECKOH XUMHUH U TEOPUs CpaBHEHHE OPraHMUYECKUX BEUIECTB C HEOpPraHMYCCKUMH. BajmeHTHOCTh. XMMHYECKOE CTPOEHHE KaK IOPSIOK
CTPOCHH: OPraHNICCKUX COEJIMHEHUSI aTOMOB B MOJIEKYJIbI 10 BaJI€HTHOCTH.
COCIMHEHUH Teopus crpoeHust opraHuyeckux coequnennii A. M. Byriiepoa. OCHOBHbIE MTOJIOKEHUS TEOPUH XUMHIECKOTO
OK 3, OK 5, OK 6, OK 7 cTpoeHust. Vizomepus u n3omepsl. XUMHUIeCKHe (POPMYJIBI 1 MOJIETH MOJIEKYJI B OPTaHUYEeCKOW XUMHUHU.
2 |Knaccudukanusi opraHuvecknx BemecTB. Kiaccudukaiius BemecTs M0 CTPOCHUIO YIIEPOAHOTO CKeleTa U
HaTM4YKio QyHKIMOHAIBHBIX Ipymil. ['oMmonoru u romosnorus. Hauana nomenknatypst [UPAC.
Knaccupukanuss peakuuii B opraHuyeckoid xumuMm. Peakumm mnpucoenuHeHus (TUAPUPOBAHMA,
rajJOTeHUPOBAHMS, T'HIPOTAJIOT€HUPOBAHMA, THApaTanuu). Peakuuu  OTIIEIUIEHHS  (JETUAPHPOBAHUSA,
leruIporajoreHUpOBaHys, leruaparannu). Peakiy 3amernenus. Peakiiy n3omepusanu.
JlaGopaTopHBIe PaOOTHI -
[IpakTHYEeCKHE 3aHATUSI -
KoHTpossHbIE paOOTHI -
1
CamocrositesnibHas padbota obydaromuxcsi CocraBlieHHE CII0Baps TEPMUHOB I10 pazjeny -14.
Coneprkanue yueOHOTo MaTepraia
AJIKaHbI. AJKaHBI: TOMOJIOTHYECKUH P, M30MEpH U HOMEHKIIATypa aJIKaHOB. XMMIYECKHE CBOICTBA aJIKaHOB 8
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OK 1,0K 3,0K 5, OK 6

AJIKeHbl. OTWIEH, €ro TMOIy4eHHe (JIETHAPUPOBAHMEM JTaHA, JACHOIMMEPH3AalUEeHd  MONMATUIICHA).
['oMonoruueckuil psj, U30MepHUs, HOMEHKJIATypa aJKeHOB. XHMHMYECKHE CBONCTBA JTUJIEHA: TOPEHHE,
KaueCTBEHHbIE peakuuu (oOecrBeurBaHME OPOMHOM BOJBI M pacTBOpa IE€pPMaHraHaTa Kajus), THIpaTanus,
nonuMepu3anus. [IpuMeHeHue STHUIeHaHa OCHOBE CBOUCTB.

/lneHbl 1 Kaydyku. [IoHsTHE O qUEeHaX KaK yrIeBOAOPOAAX C ABYMs ABOMHBIMU CBsI3sIMH. CONpsKEHHbIE UEHBI.
Xumnueckue cBoiicTBa Oyraanena-1,3 n n3onpeHa: odeciBeYrBaHHE OPOMHOM BOJIBI M OJIMMEPH3ALIUS B KAyUYKH.
HatypanbHblil 1 cUHTETHYECKHUE Kayuyku. Pesuna.

AJIKMHBL. ATCTHICH. XHMHYECKHE CBOWCTBA aleTWIEHa: TOpeHHe, oOeclnBeYnBaHWE OPOMHOW BOIBI,
[IPUCOEANHEHUH XJIOPOBOAOpOAa M ruapartanus. [IpuMeHeHne auneTuaeHa Ha OCHOBE CBOMCTB. MexkiiaccoBas
M30MEpHsl C alIKaJHeHaAMH.

3. |Apenbl. benzon. XwuMnueckne CBOWCTBa O€H30J7a: TOPEHHE, pPEaKIWH 3aMemeHHs (TaJoreHHpOBaHHE,
HuTpoBaHue). [IpuMeHenne O€H307a Ha OCHOBE CBOMCTB.
4. (IpupoaHble HCTOYHMKH YIJIeBoA0pPoaAoB. [IpupoaHbIi ra3: cocTaB, MpUMEHEHHE B KadecTBe TorumBa. HedTs.

Cocras u nepepabotka Hedru. [leperonka Hedgru. Herenpoaykrsl.

JTabopaTopHble PabOTEI

[IpakTHdecKue 3aHATH

KoHTponbHEIS Da6OTLI

CamocrosTenbHas padoTa 00yJaromuxcs

Perirenue 3amay 1 ynpaxHEHUH 110 COCTABICHUIO (POPMYIT AIKAHOB - 14.

Pemenne pacuérueix 3agad- 24.

Pabora ¢ yuyeOHOM U cHelyalbHON IUTEPATYPOU, DJIEKTPOHHBLIMU pecypcaMu Internet no Hanucanuro pedepara - 24.

2.3. Kucnopoacoaepsxariue
OpraHUYeCKUE COCAUHECHUS

OK 1,0K 3,0K 5, 0K 6, OK 7

Conepxxanue yaeOHOT0 MaTepuaia

1

Cnupthl. [lomydyeHue sTaHONa OpOKCHHWEM TJIOKO3bI M THApaTanyell 3TWieHa. | MApOKCHIBbHAS Tpymnma Kak
¢ynkuronanpHas. [loHSATHE O TmpeneNbHBIX OJHOATOMHBIX CHHUPTaX. XHMHYECKHE CBOMCTBA JTaHOJA:
B3aUMO/ICHICTBUE C HATpUEM, 00pa3oBaHKe MPOCTHIX U CIOXKHBIX A(HPOB, OKUCICHUE B ajbierul. [IpumeneHue
STaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEICTBHS A1 OpraHu3Ma YeJIoBeKa U MpelynpeKJeHUE.

[ umepuH Kak MPeACTaBUTENIb MHOTOATOMHBIX CHHPTOB. KauecTBeHHas peakuuss Ha MHOTOATOMHBIE CITHPTHI
[IpuMmeHeHue rimuepyuHa.

Denos. Puznyeckne M XUMHYECKHE CBOiicTBa (eHONMa. B3amMHOe BimsHHE aTOMOB B MoJeKyne (eHona:
B3aMO/ICHCTBHUE C THIPOKCHAOM HATPHs M a30THOH KncsioToi. [IpuMenenue ¢eHosia Ha OCHOBE CBOMCTB.

Aabaernabl. [lonsrtue o0 ampaeruiax. AunpjAerujanasi rpynna kak QyHkuuoHanbHas.dopmanbierui M ero
CBOMCTBA: OKHUCJIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOmuUi criupt. [lomyuenue
QJIBJICTHIOB OKUCICHHEM COOTBETCTBYIONIMX chUpToB. [IprMeHeHune ¢opmManpaerna Ha OCHOBE €ro CBOWCTB.
KapGonoBbie kucjaoThl. [loHsATHE O KapOOHOBBIX KucioTax. KapOokcuibHas rpymnma Kak (yHKIMOHAJIbHAS.
["oMonormyecknii psii TpenesIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. llomyueHne kapOOHOBBIX KHCIIOT
OKHCJICHHEM aJbJIeTH/IOB. XUMHYECKHE CBOWCTBAa YKCYCHOH KHCIIOTBHI: OOIIME CBOICTBA C MHHEpaIbHBIMU
KHCJIOTaMU M peakuust yTepudukanuu. [IpuMeHeHne yKCycHON KHCIOTHI HA OCHOBE CBOWCTB. BhICIINE XHMpHBIE
KHCJIOTBIHA TPUMEpPE NATIbMUTHHOBOMN U CTEapHHOBOM.

Cao:xxnble 3¢upbl u xupbl. [lomyderne cioxHbeIX 3¢QupoB peaknueil stepudukamun. Craoxuable dQUPH B
npupoje, X 3HadeHue. lIpuMeHeHue CIOKHBIX 3(UpOB Ha OCHOBE CBOMCTB. JKHpBI Kak CIIOXHBIE 3(UPEL
Knaccudukanus >xnupoB. XMMHUUECKHE CBOMCTBA KHUPOB: THAPOJIN3 U IHIPUPOBAHIE XXUAKHX XHUpoB. [Ipumenenne
PKUPOB HA OCHOBE CBOMCTB. Mblna.

YraeBoabl. YTiieBoJpl, X Kiaccuukanus: MoHocaxapuiasl (TJIOKo3a, (GpyKTo3a), Aucaxapuipl (caxaposa) H
rosmcaxapub! (Kpaxmai U HeJUIios03a). [7110Kk03a — BenecTBO ¢ IBOWCTBEHHOH (QyHKINEH — aibAerua0CIIupT.

XuMHYECKHE CBOMCTBA IIIOKO3BI: OKUCICHHE B TJIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJICHUC B
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copbut, ciupToBoe OpoxkeHue. [IpuMeHeHne TITFOK036I Ha OCHOBE CBOWCTB. 3HAYCHHE YTIIEBOIOB B KHBOM
MPUPOAC U KU3HU denoBeka. [IoHATHe 0 peakIisIX MONUKOHISHCAINN | THIPOIN3a Ha IPpAMepe
B3aMMOITPEBPAIICHUI: TJII0K03a " TIOJIMCaxapui.

JlaGopaTopHBIE PaOOTHI 2
XUMHUYECKUE CBOHCTBA CIIUPTOB M YKCYCHOW KHCIIOTBHI.
CBolicTBa )KUPOB U YIiIeBo1oB. ([loka3aTenbCcTBO HENPEIeIbHOTO XapaKkTepa KUIKOTO KUpa.
B3anmoelcTBre IIIIOKO36I U caxapossl ¢ ruapokcuaoM Meau (11). KauectBeHHast peakiys Ha Kpaxmadl.)
[IpakTUYeCKUE 3aHATUL -
KoHTposbHBIE pabOTHI -
CamocrosTenpHas padoTa 00yJaromuxcs 4
CocTaBiieHHe TaOJMIHON KiIacCH(PUKAITUN OPraHUIeCKUX COCTUHEHUH - 2.
Pabora ¢ vue6GHOM ¥ cliennaabHON TNTEPaTYDO U AIEKTPOHHBIMY pecypcaMu Internet 1o nonroroske pedepata 24.
2.4. AzoTcomeprxarue Comepxanne y4eOHOro MaTepuaia 4
oprannueckue coenunenus. |1 |AmuubIL IToHaTne 00 amuHax. Anudariyeckue aMUHbI, UX KIacCH(pUKaLis ¥ HOMEHKIATypa. AHUJINH KaK
[Monumepst opranudeckoe ocHoBaHue. [lomydenne aHmIMHA 13 HUTpoOeH301a. [IpuMeHeHe aHNIHA Ha OCHOBE CBOMCTB.
AMHMHOKHCJIOTBI. AMHHOKHCIIOTHI KaK aM(poTepHbIe AU(PYHKIIHOHAIBHBIE OPTraHUUECKHE COCTHHEHMSI.
OK'1, OK 3,0K 4, OK 5, OK 6, XuMuueckue cBoiicTBa aMMHOKHUCIIOT: B3aUMOJICHCTBHE ¢ IIEeT0YaMH, KHCIOTaMH U APYT ¢ APYToM (peakIus
OK7 HOHHKOH}ICHC&L{I/II/I). HCHTI/II[HaH CBA3b U IIOJUIICIITUIBI. HpI/IMeHeHI/Ie AMHUHOKHMCJIOT Ha OCHOBE CBOMCTB.
2 |beaku. [lepBuyHas, BTOpU4Hasi, TPETUYHAS CTPYKTYphI OeKOB. XMMHUUECKHE CBOIICTBA OEIIKOB: TOPEHUE,
eHaTypalys, TUAPOJIU3, IBETHBIC peakIiuu. buonorunyeckue QyHKIIMNA OCIKOB.
IMotumepsl. benxu u monncaxapuasl Kak OHOIIONIAMEDHI.
Iliiacrmaccesl. [lonydeHne moJMMepoB peakuel OIMMEpH3aiy U TOJUKOHICHCANU. TepMoIIacTHIHbBIE U
TepMOpEaKTHBHBIE IIacTMacchl. [IpencTaBuTeny miactmacc.
BosiokHa, nx kiaaccupukanus. [lonyuenne BonokoH. OTenpHbIE TPEICTABUTENN XUMUIECKHUX BOJIOKOH.
JlabopaTopHBIE PaOOTHI 2
H3y4yeHnue CBOMCTB OENKOB
[IpakTuueckue 3aHATUS 2
Pemenue OKCIICPUMEHTAJIbHBIX 3a/1a4 Ha I/IZ[CHTI/I(I)I/IKaI_[I/I}O OpPraHn4€CKUuX CO@HHHEHHﬁ.
Pacrio3HaBaHME MJIACTMACC M BOJIOKOH.
KoHTpoJIbHEIE PAOOTE -
CamocTosiTesbHas paboTa 00yJaromuxcs 2
BrimonHeHHe qoManiHeil KOHTPOJIEHOU paboTHI - 2 .
Hrorosoe 3ansarue. /InddepeHnnpoBannplil 3a4éT 2
Koncyabranum 10
BcerE‘ 117

JU71st XapaKTepUCTHKH yPOBHSI OCBOEHHS Y4eOHOTO MaTepHaia HCHOIb3YIOTCS CIIEAYIONIe 0003HAUECHUS:

1 - 03HAaKOMUTENBHBIN (Y3HaBaHUE paHEe U3YUEHHBIX 00BEKTOB, CBOMCTB);

2 - penpoAyKTHBHBIH (BBIIOJIHEHUE JESITENBHOCTH 10 00pa3ily, MHCTPYKIUH WU IO PYKOBOACTBOM);

3 - IpOAYKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOSITEILHOE BBHIIIOJHEHUE IESITEIbHOCTH, PEILIEHNE MPOOIEMHBIX 3a/1a4).
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Copep:xaHue 00y4eHHs

XapakTepucTHKa OCHOBHBIX BH/IOB [I€fITEJILHOCTH CTY/IEHTOB (HA YpOBHeE
Y4eOHBIX JIelicTBHii)

BakHelinme xuMuueckue
MOHATHSA

YMeHHE JaBaTh OMNPEICIICHUE W ONEPHPOBATh  CJICIYIOIIUMH
XMMHYCCKHMHU TMOHATUSIMHU: BEIIECTBO, XMMUYECKUI IIIEMEHT, aToM,
MOJICKYJIa, OTHOCHTEJIbHBIC aTOMHAs W MOJICKYJISIpHAs MacChl, WOH,
AILTOTPOIIHS, H30TOIIBI, XHUMHUYECKast CBSI3b,
HJIEKTPOOTPHUIIATEIBHOCTh, BaJICHTHOCTh, CTEICHb OKUCIICHHUS, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJICKYJIIPHOTO i HEMOJICKYJISIPHOTO CTPOCHUSI, PACTBOPBI, AJICKTPOIIUT
W HEIJICKTPOJIUT, SJIEKTPOJUTHYECKAs AUCCOIHAIUS, OKUCIUTENb U
BOCCTAHOBUTENb, OKHCICHUE W BOCCTAHOBIIEHHE, TEIIOBOU 3(dexT|
PEaKIMK, CKOPOCTh XHMHYECKOW pPEaKIHH, KaTaau3, XHMHYECKOe
paBHOBECHE, YIJCPOIHBIA  CKeleT, (YHKIMOHAJIbHAS  TPYIINA,
H30MEpHs, TOMOJIOTHs

OcHOBHBIE 32aKOHBI
XUMUH

@opMynMpOBaHHE 3aKOHOB COXpPAaHEHUs MacChl BEIIECTB U
[MOCTOSIHCTBA COCTaBa BEILECTB. Y CTAaHOBKAa MPUYUHHOCIEACTBEHHOM
CBSA3U MEXAY COAECPKaHUEM 3TUX 3aKOHOB M HAITUCAHUEM XUMHUYECKUX
dbopMyll © ypaBHEHHWI. YCTaHOBKAa O3BOJIOIMOHHON CYITHOCTH
MEHJICIEEBCKOH M COBPEMEHHOW (POPMYIHUPOBOK TMEPUOIUIECKOTO
3akona JI. WM. MennaeneeBa. OObscHeHHE (UBUYECKOTO CMBICIA]
CUMBOJIMKH TIEPUOAMYECKON TaOIUIbl XUMHUYECKUX 31eMeHToB [l. U.
MeHeneeBa (HOMEPOB d3JEMEHTa, MEepUoia, TPYMHIbI) U YCTAaHOBKA
[IPUYNHHO-CIIEACTBEHHON CBSI3U  MEXJy CTPOEGHHEM aromMa W
3aKOHOMEPHOCTSIMU U3MEHEHUS CBOICTB 3JIEMEHTOB M 00Opa30BaHHBIX
VMU BEILIECTB B MEPUOJAX U TPYIIAX.

XapakTeprUCTUKa AJIEMEHTOB MaJblX M OOJBIIMX MEPUOAOB IO HX
nosnoxxeHuro B Ilepuoanyeckon cucreme 1. 1. Menneneena

OcHoBHbBIE TCOPUHU XUMHUHU

YCcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT CTPOEHUS
aTOMOB OOpPa3yIOIIUX HMX XUMHUYECKUX AJIEMEHTOB. XapaKTepUCTUKA
BAXKHEHIIMX THUIIOB XMUMHYECKUX CBSA3€H U OTHOCHUTEIIBHOCTH ITOU
Turnonoruu. O0bsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa|
U CTPOCHHUSI KPUCTAIMYECKUX PEIIETOK. POpMyIMpOBKa OCHOBHBIX
[MOJIO)KEHUA ~ TEOPUU  DJEKTPOJUTUYECKOM  JAUCCOLMALMM U
XapaKTEPUCTUKA B CBETE€ OTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeINHEHNH. DOpMYyINPOBKA OCHOBHBIX IMOJIOKEHUN
TEOPUM XHMMHUYECKOIO CTPOEHHsS OpPraHUYECKUX COCIAMHEHUN W
XapaKTEPUCTHUKAa B CBETE 3TOM TEOPHUM CBOWCTB OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COCIUHEHUN

Baxueilinine Belecrsa u
MaTepHuaJIbl

XapakTepucTuKa COCTaBa, CTPOEHHUs, CBOMCTB, IIOJIY4ECHHUS W
[pUMEHEeHUs BakHeHmMxX MmeTtaioB (XA u Il A rpynn, amomunus,
Kene3a, a B ECTECTBEHHO-HAyyHOM npoduiie U HEKOTOpbIX d-
SJIEMEHTOB) M HUX COEAMHEHMH. XapaKTepUCTHKa COCTaBa, CTPOCHMS,
CBOMCTB, MOJY4YEHMsI M IPUMEHEHUs BakHENIINX HemeTaios (VIIL A,
VIIA, VIA rpymm, a takke azora u ¢ocdopa, yriepona U KpeMHUS,
BOJIOPO/Ia) U MX COEIMHEHHMH. XapaKTepUCTHKa COCTaBa, CTPOCHUS,
CBOMCTB, IIOJy4€HUS M TIPUMEHEHHMS  BAKHEHIIMX  KJIACCOB
YIJI1€BOIOPOAOB (AJIKAHOB, IUKJIOAJIKAHOB, AJIKEHOB, AJIKUHOB,
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apeHOB) U MX HamOoJiee 3HAYMMBIX B HApOJHOXO3SHCTBEHHOM ILIaHE
[peCTaBUTENEH.  AHaJOTMYHAs  XapaKTEpUCTUKAa  BaKHEMIINX
[peJCTaBUTENEeN  OPYTHX KJIacCOB  OpPraHMYECKUX  COEJUHEHUM:
METaHOJIa M 3TAHOJA, CIOXKHBIX A(PHUPOB, KUPOB, MBUI, AIbIACTHIOB
(bopmanberuaoB U aneTaabAeruia), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOH KHCIOTBI, JJIsi €CTECTBEHHOHAyYHOro Mpoduis
[peICTaBUTeNe  OPYrMX  KIaccoB  KMCJIOT), MOHOCaXapHI0B
(TaroK03b1), JcaxapusioB (caxapo3sl),
ojycaxapuioB (Kpaxmajia W LEJUIH0I03bl), aHWJINHA, aMHUHOKHCIIOT,
OENIKOB, HMCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, Kay4yKOB,
r1acTMace

XUMHYeCKHil
CHMBOJINKA

AA3BIK H

Vcnonp3oBaHne B Y4eOHOH U MPO(ECCHOHAIBHOW JeATENbHOCTH
XMMHYECKUX TEPMUHOB U CUMBOJIMKY. Ha3BaHMe N3y4eHHBIX BEILECTB
[10 TPUBUAIBHOW WJIM MEXKIyHAPOAHOW HOMEHKIATYpEe U OTpPaKEHUE
coCTaBa JTHX COEIMHEHMH C TIOMOIIBI0 XHUMHYECKUX (opMmyI.
OTpakeHME XUMHUYECKMX IPOLECCOB C IOMOIIBIO ypaBHEHUN
XUMHUYECKHX PEAKIIMN

XHUMHYECKHE peakmumn

OOBsicHEHHE CYIIHOCTH XMMHUYECKHUX MpoueccoB. Kiaccuduxamnms
XUMUYECKUX PEaKIMi IO pPa3IMYHBIM IIPU3HAKAM: YUCIY U COCTaBY|
[IPOAYKTOB U PEAreHTOB, TEIUIOBOMY 3((¢eKTy, HampasieHuto, ¢ase,
HaJIMYMIO KaTaJIN3aToOpa, U3MEHEHUIO CTEIICHEH OKUCIIEHUS 3JIEMEHTOB,
00pa3yIoIMX BEIeCTBa. Y CTAHOBKA IPU3HAKOB OOIIEro U Pa3IU4HOrO
B TUIIOJIOTUH PEAKIUM 11 HEOPTaHMYECKOM M OPraHU4eCKOM XMMHH.
Knaccuduuukanys BemecTB U MPpOLEecCOB C TOUKH 3pEHHs] OKUCIICHUS -
BoccTaHOBJEHMs. CoOCTaBl€eHUE YpPaBHEHUIN peakUMil C IOMOIIbIO
MeToza 3JIeKTPOHHOro Oananca. OObsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM PEAKIUU M IOJOKEHHUSI XUMHUYECKOIO PaBHOBECUS OT)
pa3InYHbIX (PAKTOPOB

XUMHYeCKHit BrInomHEHNE XUMUYECKOTO SKCIIEPUMEHTA B TMOJHOM COOTBETCTBHUH C
HKCIIEPUMEHT npaBusiaMu  O6e3omacHoctu. HaOmrogenuwe, Qukcanuss W oOmnuvcaHue
pe3yNbTaTOB MPOBEIEHHOTO SKCIIEPUMEHTA
XHMHYeCKas [IpoBeieHNE CaMOCTOSTEIIEHOTO MOMCKAa XUMHYECKOH WH(OpMAIUU C
uHpopManus MCIIONIb30BAHUEM  PA3IUYHBIX HMCTOYHHKOB (HAYyYHO-TIOMYJSPHBIX|

W3MaHUM, KOMIBIOTEPHBIX ©0a3 MOaHHBIX, pecypcoB HuTepHeTa).
Vcnonb30BaHWe KOMIBIOTEPHBIX TEXHONOTMHA i 00paboTKu
repeaadyd XMMHUIECKON HH(OPMAITUHY U €€ TIPEICTABICHHS B Pa3IMUHbBIX
¢bopmax

PacyeTsl M0 XUMHYECKHM
(popmyJiaM M ypaBHEHHAM

YCTaHOBKA 3aBUCUMOCTH MEXIy Ka4eCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMM XUMHUYECKUX OOBEKTOB M MpolieccoB. Perienne pacueTHbIX|
3a/1a4 110 XUMUYECKUM (opMyJiaM U YpaBHEHHSIM

I[IpoduibHoe n
npodeccuoHAIBLHO
3HAYMMOE COJepKAHHNE

OOBbsiCHeHE XUMUYECKUX SBICHUH, TPOUCXOSAIINX B MPUPOJE, OBITY
u Ha mpousBojacTBe. OrmpeneneHne BO3MOXKHOCTEH TPOTEKAHUS
XUMHYECKUX TMPEBpaIeHH B pasNudHbIX ycnoBusx. CoOmoaeHue
MPaBUJI HKOJIOTHYECKH TPaMOTHOTO TIOBEJICHUS B OKPYKaIOIIeH cpere.
OrneHka BIUSHUS XUMHUYECKOTO 3arps3HEHHs] OKPYXKAIOIeH cpebl Ha
OpTaHHU3M YEJIOBEKa U JPYTHE KUBbIC OpraHu3Mbl. COOJIIOIeHUE TTPaBIIT
0e30MacHOTr0 OOpalIeHusi ¢ TOPIOYNMH W TOKCUYHBIMU BEIIECTBAMH,
nmabopaTopHbIM 000pynoBanueM. [loAroToBKa pacTBOPOB 3aJaHHOM
KOHIIEHTpallud B OBITY W HAa TPOU3BOACTBEe. KpuTHuUeckas OILIEHK3
TOCTOBEPHOCTH XMMHUYECKOH HMH(OpMAIIH, TOCTYNAIOMIEeH 13 Pa3HBIX

HMCTOYHHUKOB
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3. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCHUATIINHBI
3.1. TpeOoBaHusi K MUHUMAJBLHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecneyeHHn 1o

Peanuzanus yaeOHON MUCHIUTUIMHBI TpeOyeT HaIW4us ydeOHOro kabwHeTa U

1a00paTOpUU XUMHUH.

[Inakatel o xumuu, Becel JadopatopHsie BIIP 200-2ki1, Bechl 1abopaTopHbie
BJIT 510, razoananuzarop “FOnus-2», kommiekT nadopatopHblil «Iluenka-Y/xumy»,
KoMIUIEKT Jiaboparopubiii «lluenka-Hy, KOK-3, Habopsl XMMHUYECKHX PEAKTHBOB
(TecTsl), HAOOPHI XUMHUUYECKON MOCY/IbI, XUMHUECKas J1abopaTopus, IKad BHITSKHON
JUTsl KaOMHeTa XUMUU ¢ caHTexHukoil. Monutop 19" ViewSonik-VA1932W glossy -
black 16%10Sms DVI 300cd 100000:1; wmarepaxtuBHas pocka INTERWRITE
DuaBoard 1279

3.2. UndopmannonHoe odecnevyeHue 00yueHuUs

Ilepeyens  y4yeOHbIX u3aaHuil, HWMHTepHeT-pecypcoB, IONOJHUTEIbLHOU
JMUTEPaTypbl

a) OCHOBHas JUTEepaTypa

Ne
/1

NcTounuk

["abpuensis O.C. Xumus ana npodeccuil U CrnenuaibHOCTEH TEXHUYECKOTO
1 [mpoduns: yuebnuk / I'abpuensn O.C., U.I'.OctpoymoB. - 7-e¢ uzd., cTep. -
Mocksa: U1 Akanemusi, 2018 - 272 c. - TekcT: HENOCpeICTBEHHbBIN
AnpunorenoBa, M. B. Xumus : y4eOHMK M TPAKTUKyM [JIsl CPEIHErO
npodeccruonanbHoro oopazobanus / M. B. Audpunorenosa, A. B. babkos, B. A.
[TonkoB. — 2-€ u3a., ucnp. u gon. — Mocksa : M3gatensctBo FOpaiit, 2020. —
291 c. — (Ilpodeccuonanvuoe oo6pazoBanue). — ISBN 978-5-53411719-6. —
Texkct :  oamektponHei // OBC  HOpaiit  [cahit] —  URL:
https://urait.ru/bcode/452856 (nata obpamenus: 21.05.2022).

0) IOMOJHUTEILHAS JIUTEPATYPA:
No
/11

HcTounuk

[ nunka, H. JI. O01mas xumusd. 3a1a4u U yIpaxxHEHUs | yueOHONIPAKTUYECKOE
nocobue ajisa cpeanero npodeccuonanbHoro oopazosanus / H. JI. ['nunka ;
nox penakiuei B. A. Tlonkosa, A. B. badkoBa. — 14-e uzn. — Mockaa :

3 MzparensctBO KOpaiit, 2020. — 236 c. — (IIpodeccruonansHoe 00pa3zoBaHue).
— ISBN 978-5-534-09475-6. — Texkcr : anexkrponnslii / 9bC KOpaiT [caitT].

URL: https://urait.ru/bcode/451239 (nata obpamenus: 28.05.2022).
[l]epbakos, B. B. Heopranmieckas xumusi. Bonpock! u 3a1auu : yaeOHOe
mocooue I cpeHero npodeccunoHaaIbHOro 00pa3oBaHus /

4 B. B. lllep6akos, A. A. ®upep, H. H. bapbotuna. — 2-e uza., ucnp. u J01. —
Mocksa : M3gatensctBo Opaiit, 2020. — 107 ¢. — (ITpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr
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: anekTpoHHbi // DBC KOpaiit [caitT]. — URL: https://urait.ru/bcode/454536
(mara obpamenus: 22.05.2022).

Anapnes, A. 1. O6mast xumus. COOpHUK 3aJlaHUid ¢ TPUMEpPaMU PEIICHUH :
ydaeOHOe 1mocooue sl CpeTHETro MpodheCcCuOHaIbHOT0 00pa3oBaHus /
A. U. Anapues, JI. . Abonuna. — 2-e u3., ucnp. u gomn. — MoOCKBa :

5 | U3patenwsctBO KOpaiit, 2020. — 127 c¢. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-09932-4. — TekcT : 37CKTPOHHBIH //
OBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/453598 (mara
obOpamenus: 21.05.2022).
B) ICPUOTUUECKIEC U3TAHUS

EcrecTBeHHbIC U TEXHUYECKHUE HAYKH : Hayd. )KypHal / TJL. ped. A. .
XaBkuH. — Mocksa : OOO "UznarensctBo "CnytHuk+", 2002 — .—
Brixoaut 12 pa3 B roa. — ISBN neuatHoii Bepcun 1684 — 2626. — TekcrT :
HEIOCPEICTBEHHBIN.

BECTHHMK BOPOHEXCKOI'O 'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : XUMUS. BUOJIOTUA. DAPMALINA :
Hay4HBIN )XypHaT / yupeauTensb : BopoHexkckuit rocy1apcTBEHHBIM
yHuBepcuteT. — Boponex : 2000 - .-uucino BeimyckoB B rofa: 4. — ISBN
nevyatHoi Bepcun: 1609-0675. — Tekct : anexktponnsiii // IbC
elibrary [caiiT]. — URL : https : //elibrary.ru (mata o6parmieHus:
29.05.2022).

r) HH(QOPMAITMOHHBIE AIEKTPOHHO-00pa30BaATEIbHBIE PECYPCHI:

Ne HUcTounuk
/1
1 OnekTpoHHasi 6umOnmnoreuHast cucteMa «bubmuoTex. UzmarensctBo K Y»
https://mgri-rggru.bibliotech.ru
OneKTpoHHO-Oubmoteunass  cuctema «M3marensctBo  Jlanb»/ KoL
2 | UnmxenepHo-texuuueckue Hayku (TromI[Y)
www.e.lanbook.com
OnexkTpoHHO-OMOMMoTeyHass cuctema elibrary» /  IlpaBooOGmanmarens:
3 | ObmectBo ¢ orpanndeHHON 0TBETCTBEHHOCTHIO «PYHOIb)» (RU)
https://elibrary.ru
4 | DnextpoHHas OubinoteuHas cucrema «tOpaitt» / https://urait.ru/
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DRciepiias  ClCHKA  MOKNAN0B W 33lUTd |
pedeparos.
DKCrepr1Las OLICHKY BLINOTHEHUS!

CaMOCTONIE)ILHOM paboThl,

codereenoi
XUMHYCCKOH

CPOPMHPOBANHOCTD
MO3MIKH 10 OTHOLLEHMIO K
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TecTuposanue.
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IKCIHHEPTHOE 3AKIIOYEHUE

Ha pabouyto nporpammy yueOHOM TUCHUMITHHBI « X HMUSI»
o CrelHasbHOCTH:
21.02.11 «I'eopuzuyeckue METO/1bl MIOMCKOB U Pa3BEIKH MECTOPOKICHUH MOJE3HbIX
MCKOTIaeMbIX»

Pazpaborunk  pabGoueit  nporpammbl:  XpycinoBa Mapus  AHapeeBHa,
npenojaasarens xumun POI'BOY BO «Crapoockonbekuit  ¢uaunan Poccuitckuii
rocy1apCTBEHHbIH reonoropa3BeouHblii yHuBepcuteT UMeHU Cepro OpaKOHMKHUA3E»
(COP MI'PH).

PaGouasi mporpamMma 4eTko CTpyKTYpUpOBaHa M COCTOMT M3: Macrnopra padoueit
MporpamMmsbl, coaepKaHus y4eOHOM AMCUMIUIMHBI O pa3jenaM ¢ MNepevyHeM
MPaKTUYECKUX 3aHITHH U CaAMOCTOATENbHON padoThl CTYIEHTOB, CIIUCKA OCHOBHOH U
JOTIOJTHUTENILHOM JTUTepaTypbl U KOHTPOJSI U OLEHKH Pe3ysbTaToOB OCBOEHUs y4eOHOM
JIMCLMUTIIMHBI.

PaGouasi nporpamma cocTaBjleHa Ha OCHOBE [PUMEPHON MPOrpaMMmbl
o0ureoOpa3oBaTebHON  yueOHOM JUCUMIUIMHBL «XUMUS» Ul NpopecCHOHaIbHbIX
oOpasoBaresbHbIX OpraHuszaunii, pekomengoBaHHol OI'AY «OHUPO» nns peanuszauuu
OCHOBHOM mpodeccrnonanbHol oOpaszoBatenbHoil nporpammbl CIIO Ha 6aze 0CHOBHOIO
obuiero o6pazoBaHus ¢ nojydyeHueM cpeanero ooduero oopazosanus (IIportokon Ne3 ot
21 mions 2015 r. Peructpaunonusiii Homep peuensuu 385 ot 23 urons 2015 r.)

@opMbl M METOJIbI KOHTPOJISi OTOOpaHbl ONTUMAJIBbHO W OOECIeYUBalOT
JOCTHIKEHUE CTYIEHTaMH JIMYHOCTHBIX, MPEAMETHBIX U METaIllpeAMETHBIX Pe3yJIbTaTOB.

[Tepeyens yueOHBIX M3AaHUN COIEPIKUT JOCTATOUYHOE KOJIMYECTBO Y4UEOHBIX
u3anuii 1 MiHTepHeT-pecypcoB, akTyalbHbIX Ul ()OPMHUPOBAHHS COOTBETCTBYHOLIMX
KOMIETEHUMH, 3HAHUA U YMEHHUH.

Jlanas paGouast mporpamMma MOXKeT ObIThb PEKOMEHI0BaHa Ul NMPUMEHEHHS B
yueOHOM MpoLecce no CrneuralbHOCTH:

21.02.08 «"eodusnueckue METOIbI TOUCKOB U Pa3Be/IKM MECTOPOIKIEHHH MMOJIE3HBIX
MCKOMAEMbIX»

Akcnept: Enena AnexcanaposHa [losiesa
(d.1N.0.)
npenojaBaTesb
CTU HUTY MUCHC
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