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AnantupoBaHHas pabodas mporpamMma y4eOHOW IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C
IPUMEpPHOM MporpaMMoN TUCLUIUIMHBI XUMHUSA U1 TPO(ecCHOHATBHBIX 00pa3oBaTeNbHBIX
opranuszanuii, pexkomennoBanHol PI'AY «DUPO» (IIporokon Ne 3 ot 21 wmrona 2015 r.), c
MeToauueckumMl ~ peKOMEHJAUMSIMH 1O  pa3paboTke M pealu3ald  aJalnTHPOBAHHBIX
00pa30oBaTeNbHBIX MPOrPaMM  CPEIHEro NPOPECCHOHATBHOTO O0pa30BaHMs, YTBEP>KICHHBIX
Muno6puayku Poccum ot 20.04. 2015 1. Ne 06-830 BH. Ilucemo MunoOGpnaykm Poccuum ot
22.04.2015 1. Ne 06-443, ¢ ®@epepanbHBIM CTaHIAPTOM CpPETHETO OOIIEr0 0Opa3oBaHUs,
yrBepkaeHHoro Ilpukazom Muno6pHayku Poccum ot 17 mas 2012 r. N 413 (c u3MEHEHUSIMH U
JIOTIOTHEHUSAAMU) M Ha OCHOBe @DenepajbHOro TOCYIapCTBEHHOTO OOpa3oBaTEIbHOIO CTaHIApTa
cpenHero nmpodeccuoHanbHOro oOpa3oBaHus, yrBepxkaeHHoro [Ipukasom MunobpHayku Poccuu ot
02 aBrycra 2013 r. Ne 769 no cnenuaibHOCTH

| 29.01.24 | | OnepaTop 3J1eKTPOHHOT0 HA00PAa M BEPCTKH
PaspaboTunkn:
damuninsi, MMs, 0TYECTBO YueHas creneHb (3BaHue) JI0I3KHOCTh
[KBaJM(pUKALUOHHAS KaTeropus|
1 | bensena Tarpsina BacuinbeBHa BBICIIAS [IpemogaBarens
€CTECTBO3HAHUS
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3
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Paccmotpeno Ha 3acenanun MO (IIIIK): MK no ¢usuyeckoii kKyJabType
damusnsi, UMsi, 0TYECTBO Jlara 3acemanuss MO Ne nporokoJia
npencenareas MO (IIHK) (1K)

1 | Bensena Tarbsana Bacunbesna 29.08.2019 1
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1. oBIIAS XAPAKTEPHCTHKAUAI[AHTHPOBAHHOFI ITPOI'PAMMBI
YYEBHOU JUCIIUITJIMHBI

O/1b. 9 Xumus

1.1. O0JsiacTh NpUMEHEHHS AJANTHBHOW paldoueil mMporpaMMbl y4eOHOM
AUCHUNIMHBI

AnantupoBaHHass pabouas mporpamMma Yy4yeOHOW JUCHUIUIMHBI JUIS JIMI[ C
WHBAJIMJIHOCTBIO M JIUI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS C HAPYIICHUSIMU
OTIOPHO-JIBUTATEJILHOT'O ammapaTa SBJISICTCS YacThIO aJalTHPOBAHHON IPOTrpaMMBbI

MOJITOTOBKM KBaJU(PHUIIMPOBAHHBIX paboumx, ciayxamux B coorBercTBUU ¢ PI'OC
CIIO

o nmpodeccuu 29.01.24 Orniepatop 3JEKTPOHHOTO HAOOpa U BEPCTKU
YKPYIIHEHHOU IpyIIibl mpodeccuii 29.00.00 TexHonoruu JIErKOi
IPOMBIIIJICHHOCTH

1.2 MecTo y4e0HOM TMCHUIIMHBI B CTPYKTYpe aIanTHPOBAHHON NPOrPaMMbl
NMOATOTOBKH KBAJIN(PUIHMPOBAHHBIX PA00YHX M CJIYKAUX MO Mpodeccun
JlanHast yueOHast JUCIUTUIMHA BXOJUT:

B 00s13aTenbHY0 YacTh NUKIOB ITITKPC O0611e006pa30BaTEIbHBIN ITUKI

B BapHaTUBHYIO 4acTh HUKIOB [TTTKPC

Huctunmuaa OB 9. « Xumust» cBg3aHa ¢ M3YYEHUEM CMEXHOU TUCITUTIIIUHBI
OJ1B 10. BUOJIOT UL

1.3. Leap u mIaHupyemble Ppe3yJbTaThl OCBOCHHSI aJANTHPOBAHHOU
AUCUMILUIUHBI:
IIpuHUMIIBI KOPPEKIIHOHHO-PA3BUBAIOLET0 00YYeHUSI:
- MPUHITUT TIEJJArOTUYECKOTO ONTUMHU3MA;
- IPUHLHUIT KOPPEKIMOHHO-KOMIIEHCUPYIOLIEH HAapaBICHHOCTH 00pa30BaHMUS;
- IPUHITUI COIMAIbHO-aJaN TUPYIOLIEH HAPABICHHOCTH;
- IPUHIIUI Pa3BUTHUSI MBIIUIEHUS, A3bIKa 1 KOMMYHUKALINY;
- IPUHIIMIT HEOOXOAMMOCTHU CIIEIUATILHOTO TIEAarornueckoro pyKoBoICTBa;
- IPUHIIUII TIEpEHOCa 3HAHUN, YMEHHI, HABBIKOB M OTHOIICHUH, CPOPMUPOBAHHBIX
B YCIOBUSX Yy4eOHOW CHUTyallud, B JCSITEIbHOCTh B KU3HEHHOW CHUTYallMH, YTO
o0ecnevynT roTOBHOCTh 00Y4YaroIIerocs K CaMOCTOSTEIbHOW OPUEHTUPOBKE M aKTUBHOM
JEATEIIbHOCTH B PEAJIbHOM MUPE, B ICHCTBUTEIILHON KU3HU;
-IIPUHITMIT  HANPABJICHHOCTH Ha (GOPMUPOBAHUE JCATEIBHOCTH  (IIPUHIIUI
JEeATEeIIbHOCTHOTO T0JIX0/4);
- npuHUUn qudepeHurnpoBaHHOrO U MHAWBUAYAIBHOTO TOIX0/1a.
eau aganTUPOBAHHOM M CIUIIUHbI:
- popMupoBaHue y 00y4YaroIMUXCcs YMEHUS OLUEHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHUS JJI KaXI0TO YeJIOBEKa;
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- (QopmupoBaHue y 00y4yarouuxcs IeJIOCTHOTO MPEJCTABICHUS O MUPE U POIIU
XUMHH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHUHBI MHpPA; yYMCHHS
OOBSACHATh OOBEKTHI W TMPOILECCHl OKPYXKAIOMIEH JeWCTBUTEIBHOCTU: TPUPOTHOM,
COIMATTLHOU, KyJTbTYPHOUW, TEXHUIECKOU CPEeIbl, — HCIIOJIb3YS ISl 3TOTO XMMHYCCKHE
3HAHWS,

- pa3BUTHE y OOyYalOlmUXCcsS YMEHUU paznuvarh (akThl U OICHKH, CPABHUBATH
OIICHOYHBIE BBIBOJBI, BUJCTh MX CBSI3b C KPUTEPHSIMH OIICHOK M CBSI3b KPUTEPHEB C
OTIpeICTICHHOW CUCTEMOM MEHHOCTEH, (OpMYITHPOBATh U 0OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- mpuobpereHrne OOYYArONIUMUCS OMbITa Pa3HOOOPa3HON MESITEIBHOCTH,
TIO3HAHUS U CAMOIIO3HAHHUS; KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE
JUIE  Pa3UYHBIX BHUJIOB JEATCIFHOCTH (HABBIKOB PEIICHUS MPOOJIEeM, NPUHSITHS
pelleHui, MoucKa, aHaau3a u o0paboTKU HHPOPMAIH, KOMMYHHUKATUBHBIX HABBIKOB,
HABBIKOB HW3MEPEHHM, COTPYAHHUYECTBA, OE30MacHOrO OOpalleHHs C BEUIECTBAMH B
MIOBCETHEBHOM JKU3HN).

OcBocHue COACPIKaHUA aﬂaHTHpOBaHHOﬁ yqe6H0ﬁ AU CTTHUITIIMHBI oOecrneynBaeT
JOCTHKCHUC O6y‘IaI-OIHI/IMCSI Cacayromux pe3yjabTaTOB:
JIUIYHOCTHBIX?

1. YyBCTBO TOPJOCTHM M YBAXEHUs K HUCTOPUM M JOCTVIKEHHUSIM OTEUYECTBEHHOU
XUMUYECKON HAyKH; XUMUYECKH TPAMOTHOE MOBEAEHUE B MPOPECCUOHAIBHON
NEATEIbHOCTH W B OBITY OpH OOpallleHMH € XUMUYECKMMHU BEIECTBAMH,
MaTepUaJIaMU U IIPOLECCAMU;

2. TOTOBHOCTh K TPOJOJDKEHUIO OOpa30BaHWs W TOBBIMICHUS KBATW(UKAIMKA B
n30paHHOI TPO(PEeCCHOHATBHOMN NeATEIbHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKHUX KOMIIETEHUUH B 3TOM;

3. YMEHUE UCIOJIb30BaTh JIOCTUKEHUS COBPEMEHHOW XHWMHMUYECKOW HayKd U
XUMUYECKUX TEXHOJIOTHM JJIS TIOBBIIMICHUS COOCTBEHHOTO WHTEUIEKTYalbHOTO
pPa3BUTHS B BEIOpAHHOM NpodecCuOHaTIbHON IeITebHOCTH;

4, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CaMOPa3BUTHIO U JIMYHOCTHOMY
CaMOOTIPEICICHHUIO;
5. MOTHBAIUS K OOYUCHUIO U IIeJICHANTPaBIECHHON MTO3HABATEIbHON NeATeIbHOCTH.
MeTanpeaMeTHbIX:
1. WCII0JIb30BaHUE PA3JIMUYHBIX BUJIOB MMO3HABATEIBHOM JESITEILHOCTH U OCHOBHBIX

WHTEJUICKTYaJbHBIX ONepanuii (MOCTaHOBKU 3a/1a4u, (hOPMYTUPOBAHUS TUIIOTE3,
aHajM3a W CUHTE3a, CPaBHEHHs, OOOOIEHWs, CHUCTEMAaTHU3aIliH, BBISBICHUS
MPUYMHHO-CJICJACTBEHHBIX  CBS3€H, TIOMCKAa AaHAJIOroB, (POPMYITHPOBAHUS
BBIBOJIOB) JUISl PEIICHUS TOCTABJICHHOW 3aa4H;

2. UCIIOJIb30BAHUE  PA3IMYHBIX HCTOYHWUKOB JUISA  TOJYYCHHUS XUMHUYCCKOH
nH(pOpPMaITUH, YMEHUE OIICHUTH €€ JIOCTOBEPHOCTD IS JTOCTHXKCHHS XOPOIIHMX
pe3yJIbTAaTOB B IpodecCHOHAIBHOM cdepe;

3. NPUMEHEHUE OCHOBHBIX METOJOB TMO3HAaHMUS (HAOJIOJCHHS, HAYyYHOTO
OKCIIEPUMEHTA) Il M3YYCHHS DPA3IUYHBIX CTOPOH XHUMHUYECKHX OOBEKTOB W
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10.

IIPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTaJKHBAThCI B
npodeccuoHaIbHOM cdepe;

CaMOCTOATCIIBHOCTD B IIAHUPOBAHUH )41 OCYHICCTBJICHUU y‘le6HOI?I
ACATCIBHOCTH MW OpPraHU3alunu y‘le6HOFO COTPYAHHUYCCTBA C IIcaaroraMm H
CBCPCTHUKAMM,

CIIOCOOHOCTH K MTOCTPOCHUIO MHAUBUYAIbHON 00pa30BaTEIbHON TPACKTOPHH,
BJIaJICHHE HaBbIKAMU Y4E€OHO-UCCIIE0BATENbCKOM, MPOEKTHOMN U COLIMATbHOMI

JIeSITEIbHOCTH;

NMPEAMETHbBIX

c(hOpMHPOBAHHOCTH MPEJICTABICHUN O MECTE XUMHUHU B COBPEMEHHOMN HAYyYHOM
KapTUHE MUPAa;

BJIAACHHUC  OCHOBOIIOJIAalrOIMUMHU  XUMHWYCCKHMMH  IIOHATHUAMHU, TCOPUAMH,
3dKOHAMHU 1 3dKOHOMCPHOCTAMU,

BJIAJICHUEC OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHMS, HCIOJb3YEMBIMU B
XMMHH: HAOJIIOJCHHEM, OITUCAHUEM, U3MEPEHHUEM, DKCIIEPHMEHTOM;

YMCHHC O6pa6aTBIBaTB, OOBSICHATH PE3YJIbTAThI IPOBCACHHBIX OIILITOB U JICJIATh
BBIBOJBI,

TOTOBHOCTh M CIIOCOOHOCTH INPpUMCHATb MCTOAbI IIO3HAHHA IIPpHM PCHICHUU
IMPAKTHYCCKUX 3aJaY;

C(bOpMI/IpOBaHHOCTB YMCHUA daBaTb KOJIHMYCCTBCHHBIC OLICHKH U ITPOU3BOAUTDH
PaCUCTHI 110 XUMHUYCCKUM (bOpMYJ'IaM N YPAaBHCHUAM,

BJIaJICHUE MPABUJIAMU TEXHUKHU O€30MaCHOCTU MPU UCTIOJIb30BAHUN XUMHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHON MO3UIIMK MO OTHOIICHUIO K XUMHUYECKOU
nH(popMaIK, MoJIy4aeMOM U3 pa3HbIX HCTOYHUKOB,

MOHUMAaHUE POJIM XUMHH B (OPMHPOBAHUU KPYro3zopa U (PyHKIIMOHAIBHOMN
I'PaMOTHOCTH Y€JIOBEKA JJISI PELICHUs IPAKTUYECKUX 3a/1a4;

YBEPEHHOE TMOJIb30BAHUE XUMUYECCKOW TEPMUHOJOTUEN U CUMBOJIMKOM.

1.4. PexomeHayeMoe KOJHYECTBO 4YaCOB HAa OCBOCHHE AJaNTHPOBAHHOH
NPOrpaMMsbl Y4eOHOM JUCUMIIUHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku 00y4aromerocs 114 | yacoB, B TOM 4HcCIIE:
00s13aTeIbHOM ayAUTOPHOUN yueOHOM Harpy3ku oOy4daromierocss | 114 4acoB,

CaMOCTOATENLHOM paboThl 00y4Jaromerocs | - 4acoB.




2. CTPYKTYPA U COJAEPXKAHUE AJIATITUPOBAHHOM YYEEHOM

JANCHUIIJINHBI
2.1. O0bem aanITUPOBAHHON Y4eOHOM IUCHMIIMHBI M BHABI Y4€0HOI padoThI
Bup yueOHoI padoThI Oo6bem
4acoB

MakcumanbHas yaeOHasi Harpy3ka (BCero) 114
O0s13aTenbHBIE ayIUTOPHBIE YUeOHbIE 3aHATUS (BCETO) 114
B TOM YHCJIC:

J1a00paTOPHBIE 3aHATHUS (€CIIU MIPEAYCMOTPEHO)

IPAKTHYECKUE 3aHSATHS (€CIIM MPETYCMOTPEHO) 50

KOHTPOJIbHBIE paOOTHI (€CJIM MPETYCMOTPEHO) 8

NuauBuayalbHbIN IPOEKT (€CIU MPEeTyCMOTPEHO)

cemecTp

HroroBas arrectauus B popme nuddepeHIUPOBAHHBIH 3a4ET — 2




2.2. TemaTu4eCcKHuil IUVIAH U COJEPKAHNE ATANTHPOBAHHOH Y4eOHOH TUCHUIIIMHBI

0/1b.9 Xumus
HaumMeHoBaHue pa3/iejioB H TeM. Copep:xanue yuedOHOro MaTepuasia u GopMbl OPraHU3aLMU 1eSITeILHOCTH OoBbem YpoBeHb
Pe3yabTarsl 00yyeHus 0o0y4Jammxcs 4yacoB 0CBOEHMS
(NeNe JIP, MIIP, I1P)
1 2 3 4
Pazneu 1. Heoprannyeckasi Xumusi 2/2
Tema 1 OcHOBHBIE NOHATHSA M 3AaKOHbI XUMHH 2 1
Cojnepkanue y4eOHOro Marepuana
1 | OcHoBHble noHATHA XUMUM. BemmectBo. ATom. Monekyna. XUMUYECKUN 3JI€MEHT.
Asnotponust
2 | IIpoctie u cnoxkHble BemecTBa. KadeCcTBEHHBI W KOJUYECTBEHHBIH COCTaB
BEIIIECTB.
3 | Xumuueckue 3HakM U Gopmysbl. OTHOCUTEIbHBIC aTOMHAs M MOJIEKYJSpHas 2
Mmacchl. KosmmuecTBo BenecTna.
4 | OCHOBHbBIE 3aKOHbl XMMMH. 3aKOH COXPAHEHUS Macchl BELIECTB. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISPHON CTPYKTYpPbl. 3aKOH U CIEJICTBUS UX
HETO.
JlaGopaTopHbie pabOThI -
[TpakTuyeckue 3ansTHss | PacueTHple 3agauM  Ha HAXOXJICHHE OTHOCHUTEIIbHOM 2 2
MOJIEKYJISIPHOM  MAaCChl, OIpPEIECICHUE MAacCOBOM JOJIU
XMMUYECKHX JIEMEHTOB B CII0)KHOM BEIIECTBE.
KoHTponbHbIe paboThI -
Tema 2 Ilepnonnuecknii 3axon u Ilepuoanyeckas cucreMa xumudeckux djiemenron .U, 0/4 2
MeHejieeBa M CTPOEHHE ATOMA
Cojnepkanne y4eOHOro Marepuana
JlaGopaTopHble paboThI
IIpakTHueckue 3aHATHS ITepnonnueckuii 3akon .M. MenneneeBa. Otkpeitue /.M. 3

Menneneebim [lepronnueckoro 3akoHa. Ilepuonuueckuit
3akoH B (opmynupoke .M. MenneneeBa. CtpoeHue
atomMa OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J0YeK
aTOMOB DJIEMEHTOB OOJIIIMX MNEPUOAOB (MEPEXOTHBIX
anemeHTOB). [lonsitue 00 opOurTansx. S-, p- u d-OpOuranu.
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OJEeKTpOHHbIE  KOHQUTYpAllMM  aTOMOB  XMMHUYECKHX
as1eMeHTOB CTpoeHHE 3JIEKTPOHHBIX 000J04eK AaTOMOB

KoHTponbHbIE paboThI «CTpoeHue aToMa B 3aBUCUMOCTH OT €T0 MOJI0KEHUS B

[ICXD»

Tema 3

CTpoeHue BelecTna

4/7

Copepxanue yueOHOro Marepuasa

1

HNonnas xumuyeckast cBsizb. Katnonsl, nx oOpa3oBaHuE W3 aTOMOB B Pe3yjbTaTe
mpouecca OKHcleHusl. AHMOHBI, uX oOpa3oBanue Kiaccuduxanuss MOHOB: MO
COCTaBy, 3HAaKy 3apsija, HaJIU4Mio  rujgpaTHo  obomouku.  MouHbIE
Kpuctajuinueckue  pemerkud. CBoiicTBa  BEIIECTB € HOHHBIM  THUIIOM
KPUCTAJUIMYECKOU PEUIETKH

KoBaneHTHass XuMMHYECKas CBs3b. OJIEKTPOOTPHULIATEIbHOCTh. KoBajeHTHbIE
IIOJISIPHASI ¥ HENOJISIpHAsL CBA3U. KpaTHOCTh KOBaJIEHTHOU CBSA3U. MOJIEKYJIsIpHBIE U
aTOMHBIE KpUCTaJuIM4ecKue pemeTkd. CBONCTBA BELIECTB C MOJIEKYJSPHBIMU U
ATOMHBIMM KPUCTAJUIMYECKUMH PEIIECTKAMM.

Merannuueckast — CcBA3b. Merajuinyeckass — KpUCTaJLIM4ecKas  peleTka u
MeTaJuInyecKas XuMudeckas cBsi3b. Ou3nueckue cBOicTBa METaIIOB.

ArperaTHble COCTOSIHHS BEIIECTB U BOJOpOJHAs CBs3b. TBepAoe, KUIKOE U
ra3oo0pasHoe cocTosiHus BeliecTB. Ilepexosa BemiecTBa M3 OJHOIO arperaTHOro
cocTosiHUS B Apyroe. BogopoiHas cBsi3b.

Crtpoenue BemecTB U cMmecH. lloHatne o cmecu BemecTB. [ 'OMOTeHHbIE H
rereporeHHbie cMecu. CocTaB cMeceil: 00beMHass U MaccoBasi 107U KOMIIOHEHTOB
cMecH, MaccoBasi Ao npumeceit.Jlucnepcusie cuctemsl. [loHATHE 0 qUCTIEpCHOM
cucreme. JlucnmepcHas ¢asza wu gucmepcuoHHas cpena. Kiaccuduxanms
JUCTepcHBIX cucTeM. [ToHsITHE 0 KOJIJIOUTHBIX CHCTEMAaX.

JlaGopaTopHbie pabOThI [IpuroroBnenue cycreH3un kapOoHaTa KajbIlus B BOJIC.

[Tosryuenue sMynbcuu MOTOpHOro macia. O3HaKOMIIEHUE
CO CBOWCTBaMU JUCHEPCHBIX CUCTEM

HpaKTI/ILIeCKI/Ie 3aHATUA - COBCpH_ICHCTBOBaHI/IC XHUMHYECKOMN T'paMOTHOCTU ITYTEM

HalnmucCaHus CXEM U OITPCACIICHHA THIIOB XUMHYECKOU CBSI3HU

KOHTpOHBHBIC pa60TBI «THUIBI XMMHYECKOM CBS3U»

Tema 4

Bopna. PacTBopbl. DJ1eKTPOJIMTHYECKAS TUCCOIHAIUSA

3/4

Copepxanne yaeOHOro MaTepuana

1

‘ Bopa. PactBopsl. PactBopenue. Bona kak pactBopureib. PacTBOpUMOCTB BELIECTB.
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HaCbIH_[eHHI:IG, HCHACBIIIICHHBIC, NEPCChINICHHBIC  PACTBOPBLI. 3aBUCHMOCTh
pPaCTBOPUMOCTHU I'a30B, }I(H,Z[KOCTeﬁ 1 TBEPABIX BCHICCTB OT PA3JIMYHBIX (baKTOpOB

MaccoBas mois PACTBOPCHHOI'O BCIICCTBA

Bopna.PacTBopbl. DnekTpoauTudeckas JYICCOLIMAIIHS. DIIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DNEKTPOIUTUYECKAs JIUCCOLMAIINSL. MexaHu3Mbl
AJICKTPOJIMTUYECKONW JIUCCOLMALIMKA  JJIS  BEHIECTB C PA3IUYHBIMH  THUIIAMU
XUMUYECKON CBsi3U. CTeneHb 3JIEKTPOIUTHYECKON auccormanuu. CuibHbIE U
cnabpie  AeKTpoiauThl. OCHOBHBIC TIOJOKEHUS TEOPHH JJICKTPOJUTHUYECKON
JIFCCOIIMAIHH,

4

KI/ICJ'IOTBI, OCHOBAHMS U COJIM KaK 3JICKTPOJIUTHI.

JlaGopatopHbie pabOTHI -IIpuroToBiienne pacTBOpa 3aJaHHON KOHIICHTPALIMH.

- KectkocTh BOJBI CIIOCOOEBI €é YCTpAaHCHUSI.

IIpakTHyeCKUE 3aHATHS

KoHTponbHbIe paboThI

Tema 5

Kiaaccndukanusi Heopranmyeckux coelMHEeHHI M X CBOMCTBA

11/11

Cojnepkanne y4eOHOro Marepuana

1

Oxkcunel u ux cBoiictBa. CoseoOpasyronme U HecoJeoOpa3yrolnue OKCHUIbL.
OcHoBHBIE, aM(pOTEPHBIE M KUCIOTHBIE OKCUIBI. 3aBUCUMOCTh XapakTepa OKCHIA
OT CTENCHU OKHCICHHUS OOpa3yIolIero ero meramia. XHUMHYECKHE CBOWCTBA
okcuoB. [lomydenne okcumos.(2 yac)

Kucnorsl m ux cpoiictBa. KHCIOTBI Kak 3JIEKTPONMTHI, UX Kiaccu(UKaLuUs IO
PAa3IMYHbIM  IIPHU3HAKaM. XUMHYEeCKHE CBOWCTBA KHMCIIOT B CBETE TCOpHUU
AIEKTPOJIUTUYECKON JUCCOLUAIUY. OcobenHoctu B3aUMOJICUCTBUSA
KOHIEHTPUPOBAHHOMN CEpHOM U a30THOM KHUCIIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
NOJy4eHUs: KUCIOT. IIpuMeHeHrne KUCIOT B NMPOMBIIUIEHHOCTH M MenuiuHe (6
4acoB)

OcHoBaHus U uX cBoicTBa. OCHOBaHMS Kak 3JEKTPOJUTHI, X KiacCU(UKaLUs 1O
pa3IMYHBIM TpU3HAaKaM. XUMHUYECKHE CBOWCTBA OCHOBAaHMM B CBETE TEOPHUH
JJIEKTPOJIUTUYECKON  aucconuanuu. PasnolkeHne HepacTBOPUMBIX B BOJE
ocHoBanuil. Ilonydyenue ocHoBanuii (2 yaca)

Comu u wux cBoiictBa. Conu kak snekTponutbl. ConM cpeaHue, KUCTbIE U
OCHOBHBIE. XHMMHYECKH CBOMCTBAa COJIEM B CBETE€ TEOPHH IIICKTPOTUTHUECCKOMN
mqucconuanuu. [lonydenne coned.I uaponus coneil. (1 yac)

11

JlaGopaTopHsie paboThl | - [Mapou3 coneil pasiHIHOro THIIA.
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IIpakTrueckue 3aHATHS -Pemenune ypaBHenuil , 3agau 1o reme «OKCUABD.

—Pemenune  ypaBHeHHi o  TeMe «OcHoBaHUA.
['eneTnueckasi CBSI3b MEXK/y BEIIECTBAMU PAa3HBIX KJIACCOB
-XUMHMYECKHE CBOMCTBA OKCHIOB, KHCJIOT, OCHOBaHHI,
CoJIel. (COBEpIICHCTBOBAHME XUMHUYECKOM TIPaMOTHOCTHU
MyTEM pEIICHU 3a1a4, HAlMCaHUs YPaBHEHUH XUMUYECKUX
peakiMii BEIIECTB pa3HBIX KJIACCOB).

KonTponbHble paboThl

«XHUMHAYECKHUE CBOMCTBA BEIIECTB)

Hroro 3a 1 cemecTp: 48 u

20/28

Tema 6

XuMHYEeCKHe peaKkunu

6/6

Cojnepkanne y4eOHOro Marepuana

1

Knaccudukanmuss xuMudecknx peakuuid. Peaknum coenuHEHUs, pas3lokKeHUs,
3amerienusi, oomena. Karamutmueckune peaknuu. OOpaTuMble W HEOOpaTHMBbIE
peakuuu. ['OMOreHHble U TETEpOreHHble peakUuu. ODK30TepPMHUUYECKHE U
IHJIOTEPMHYECKHE  peakiuu. TemmoBoil  3PQPEeKT XUMHUECKHUX  PEaKIHH.
TepMmoxummuuecKue ypaBHEHHSI.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. Crenenn okucieHusa. OKHCIUTENb U
BOCCTaHOBJICHHE. BoccTraHOBHUTEIEF U OKHCIEHHE. MeTon SJICKTPOHHOI'O Oananca
JJIA COCTABJICHMA ypaBHCHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

CkopocTh xuMudeckux peakuuid. [IoHSATHE O CKOPOCTM XUMHYECKHMX pEaKIUil.
3aBUCUMOCTh CKOPOCTH XUMHUECKUX PEAKLUH OT pa3INuHBIX (PaKTOPOB: MPUPO/IbI
pearupyromux BEIIeCTB, WX KOHIEHTPALlUHM, TEMIEPATYyphl, ITOBEPXHOCTH
COIPUKOCHOBEHUS U UCIOJIb30BAHUS KATAJIU3aTOPOB.

4

OO6paTtuMocTh XMMHUECKHUX peakiuil. OOpaTuMble 1 HEOOPATUMBbIE pEaKIUu.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEeHUs

JlaGopaTopHbie pabOThI «Tunel XUMUYECKUX peakuuiiy. Peakuus 3amemenuss Mmeau

JKEJIE30M B paCTBOPE MEIHOIO Kynopoca. Peakuuu, uaymue
¢ o0pa3oBaHMEM OCaJKa, Ta3a WM BOJbL. 3aBHUCHUMOCTh
CKOPOCTH B3aUMOJAECHCTBUSI COISTHONW KHCIIOTBI C METaJIJIaMHU
OT MX MPHUPOJBI. 3aBUCUMOCTh CKOPOCTH B3aUMOJIECHCTBUS
IIMHKA C COJHOM KHCIOTOM OT €€ KOHLEHTPALHUH.
3aBUCHMOCTh CKOpOCTH B3aumojeicTBust okcuma meau(ll)
C CEPHOU KHUCJIOTOM OT TEMIIEpaTyphbl.

HpaKTI/ILIeCKI/Ie 3aHATU «THUnpl XUMHYECKUX peaKuHﬁ».
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Pa3Butre yMeHHUSA: OINpENeNeHHs] TUMOB XUMHUYECKUX
peakuuii(OBP) yepe3 Hanmucanme XMMHYECKUX YpaBHEHUU
1 (GOpMyIT BEIIECTB;

- ompeneieHHs  Kjacca, CKOpPOCTH,  OOpaTUMOCTH
XUMHYECKUX PEAKIINI

KoHTtposbHble paboThl «THIBI XUMUYECKUX PEAKLIUIN». 1
Tema 7 MeTaJulbl M HeMETaJLIbI 4/2
Coneprxanue yueOHOro MaTepuasia
1 | Meramael. OcoOEHHOCTH CTPOEHUSI aTOMOB M KpucTauioB. Pu3nueckue cBOMCTBa
MeTauioB. Kiaccuukanuss MeTamuioB MO Pa3IMYHBIM IpU3HAKaM. XHUMHYECKHE
CBOMCTBA METAJJIOB. DIIEKTPOXUMUYECKUH PsiJl HAPSYKEHUI METAJLIOB.
2 | Obmume cmnocoObl  moaydyeHus — MeramwioB. [loHatme o  MeTamTypruu. 4
[Mupomeranmyprusi, THAPOMETAIITYPIrUsl U AieKTpoMeTautyprusi. CiuiaBbl 4epHbIe
U IIBETHBIE.
3 | Hemeramnel. OcoOeHHOCTH CTpOEHUsT aTOMOB. Hemerasibl — MpocThie BELIECTBA.
3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX nosoxeHus B [lepuonnyeckoii cucteme.
4 | OkucaUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT
UX TOJIOKEHUS B PSIAY MIEKTPOOTPULIATEIIBHOCTH.
JIaGopatopHble paboThI «[lomyuenue, coOupaHue U pacro3HaBaHUE Ta30B. 2
Pemnienne skciepuMEHTAIBHBIX 33729
[IpakTHueckue 3aHsATHS -
KoHTposibHbIe paboThI -
Pasznea 2 Oprannyeckasi XumMus 26/22
Tema 1 OcHOBHbBIC IIOHATHSI OPrAHUYECKO XUMHH U TEOPUS CTPOCHHUS OPraHMYeCKHX 6/4
CcOeIMHEeH U
Copep:xanue yueOHOro MaTepuana
1 | [Ipeamer opranuueckoit xumuu. [IpuposHbie, UCKYCCTBEHHbIE U CHUHTETUYECKUE
OpraHUYECKHE BELIECTBA. CpaBHeHue OpPraHUYECKUX BELIECTB c
HEOPTaHNYECKUMH. 6
BanentHocTh. XMMHMUYECKOE CTPOEHHE KaK TOPSAOK COEIUHEHUS AaTOMOB B
MOJIEKYJIBI 10 BAJICHTHOCTH.
2 | Teopus ctpoenus opranudeckux coenuHenuit A.M. bytieposa. OcHOBHBIE

IMOJIOKCHHUS TCOPUN XUMHUYCCKOI'0 CTPOCHUA. I/I3OMepI/I5[ " U30MCEPHEI. XuMudecKkue
(bOpMy.TIBI 1 MOJCJIN MOJICKYJI B OpFaHI/I‘{CCKOI‘/’I XUMHNHU
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Knaccudukanus oprannyeckux BemiecTB. Kiaccudukaiusi BemecTB IO
CTPOEHUIO YIJIEPOJIHOTO CKelleTa M HAIMYMIO (PYHKIMOHAJIBHBIX Tpyni. I"'omonoru
u romonorus. Hayana nomenxiatypst IUPAC

Knaccudukanmss peakuuii B OpraHMYECKOM XMMHHU. Peaknuu mnpucoeanHeHUs
(ruapupoBaHMsl, TaJOr€HUPOBAHMS, TUAPOrAJOTEHUPOBAHUS , THApATALUN).
Peaknun OTILEIICHUS (merunpupoBaHus, JErUIpOrajJOr€HUPOBAHNUS,
neruaparanun). Peakiuu 3amemenus. Peakuuu nzomepusauuu

JlabopaTopHbIie paboThI

[IpakTuueckue 3aHATHS «OCHOBHBIE ITOHATHS OPraHUYECKON XUMU» 3
CoBeplIeHCTBOBaHME XMMUYECKON I'PaMOTHOCTH 4€pe3
YMEHUSL:
- Ha3BaHUs BEILECTBA IO ero Gpopmylie;
- OIIpECIICHHs KJlacca BELIECTBA Yepe3 ero CTPOCHUE U
(GYHKIHOHATIBHYIO TPYIILY;
- HaIllMCaHUs U OIpe/IeJIeHHsI U30MEPOB U FTOMOJIOTOB;
- OIIPEJIEJICHNS U HAa3BAHUS TUIIOB pEaKLUii B
OPraHNu4eCKOr XMMHH.
KoHTtposbHble paboThl «M30MepBI U TOMOJIOTH» 1
Tema 2 Y1/1€B0A0POABI M UX NPHPOAHbIC HCTOYHUKH 10/4
Coneprxkanne yueOHOro MaTepuasa
1 | Ankasbl. AnKaHbl: TOMOJIOTUYECKUH P, U30MEpUS U HOMEHKJIATypa ajKaHOB.
XUMUYeCcKHe CBOMCTBa alKkaHOB (MeTaHa, 3TaHa. [[puMeHeHne alnkaHOB Ha OCHOBE
CBONCTB
2 | AnkeHbl. DTHIIEH, €r0 MOJy4YeHHE (IerHIpupOBaHUEM dTaHa, JCTOIMMEPU3alIUeH 10
MONUATWIICHA). ['oMonornyeckuid psn, HM30MEpHs, HOMEHKJIATypa aJIKeHOB.
XHAMHMYECKHE CBOWCTBA JTWIEHA. lIpuMeHeHue 53THiIeHa Ha OCHOBE CBOMCTB.
JIueHsl 1 KaydyKu
3 | Ankusbl. AnetnineH. XUMUYECKUE CBOWMCTBA alleTwieHa. [IpuMeHenue aneTuieHa
Ha OCHOBE CBOMCTB. MexXKiaccoBasi M30MepHs C alkaaueHaMu. ApeHsbl. beH3ou.
XuMuYecKne cBorMcTBa OeH307a.
4 | IlpupoiHbIE HCTOUYHUKH YTI€BOAOPOAOB. [IpupoiHbIii Ta3: cocTaB, IpUMEHEHHE B

kauectBe ToruBa.Hedts. CocraB u mnepepabotka nHedptH. Ileperonka nHedru.
Hedrenponykrel. Kokcoxumuueckoe Mporu3BOACTBO U €ro MPOAYKIIHSI.

JlabopaTopHbIie pabOThI
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IIpakTrueckue 3aHATHUS VYTI1eBo10pOabl U UX IPUPOAHBIE HCTOYHUKU

O3HakoMJICHUE, COCTaBJICHHE TaOauIl Tpu paboTe c
KOJUIGKIIMEW  00pa3loB HEPTH U  MPOAYKTOB €€
nepepaboTKH, ¢ KOJUICKIIMEH KaydyKoB M oOpasmamu
W3CIINA U3 PE3UHBI C KOJUIEKIHEH «KaMEeHHBIM yroib U
MPOAYKIUSI KOKCOXUMUYECKOTO ITPOU3BOJICTBAY.
[ToarotoBka K KOHTPOJBHOW paboTe: pemieHue 3aaad
«XUMHUUecKre cBoiictBa YB»

KonrtponbHbie paboThI «Knaccel BelmecTB 1 UX XMMUYECKUE CBOMCTBA B

OpraHquCKOﬁ XUMUN»

Tema 3

Kucaopoaconep:kamue oprannyeckue coeTHHEHHUs

6/6

Copepxanue yueOHOro MaTepuana

1

Cruptel. Tlonydenue sraHona ['mapokcuibpHas rpynmna Kak (QyHKIMOHAIbHAS.
[TonsiTHE O MpEneNbHBIX OJHOATOMHBIX CIIUPTaxX. XUMHUYECKHUE CBOICTBA 3TaHOJIA
AJKOrosnn3Mm, ero nNocjaeACTBUS U MPEAYIPEXKICHUE.

I'muuepun kak MpecTaBUTENh MHOTOATOMHBIX cniupToB. DeHon. dusnueckue u
XUMHYECKHe CcBOMCcTBa peroma. [Ipumenenne heHosia Ha OCHOBE CBOWCTB.

Anbnerupl.. Anpaeryasas rpynna kak GyHknuoHanbHas. PopManbaeru U ero
ceorcTBa. [lomyueHue anpaeruioB OKHUCIEHHMEM COOTBETCTBYIOIIMX CIIMPTOB.
[TpumeHnenue popmalbaeriuia Ha OCHOBE €ro CBOMCTB.

Kap6oHoBble KHCIOTBI. ['OMOJIOrMYEecCKH psAl MOPEesbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KHCHOT. [lomydeHne kapOOHOBBIX KHCIOT OKUCIEHHEM alibJETHJIOB.
XuUMHYecKue CBOMCTBAa (Ha MpUMEpe YKCYCHOM KHCIOTHI). Boicmive >xupHbie
KHUCJIOTHI (Ha IpuMepe NaJlbMUTUHOBOU M CTEApUHOBOM).

Croxuble 3gupsl 1 xupbl. [lonydenue cioxHbeIx 3¢pupoB. IIlpuMeHeHne cioxXHbIX
3(UPOB Ha OCHOBE CBOMCTB.

Kupst kak cioxHsle 3¢pupel. Kinaccupukanus xupoB. XUMHUECKHE CBONCTBA
xupoB: ITpuMeHeHne KUpoB HA OCHOBE CBOMCTB. MbuIa.

VYraeBoasl U MX Kiaccudukanus XUMHUYECKHE CBOMCTBA TJIOKO3bL. [IprMeneHue
IJIFOKO3bI HA OCHOBE CBOMCTB. 3HAUEHHWE YIJIEBOJOB B JKMBOW IPHUPOAE U KU3HU
yesoBeka. [IoHsaTre o peakuysx NOJIMKOHACHCALMU U THAPOJIN3A.

JIaGopartopHble pabOThI -  «XUMHYECKHE CBOWCTBA TJMIEPUHA, TJIFOKO3BI |

caxaposbl, YKCYCHOM KHUCIOTHI, upa» «KauecTBeHHast
peaxuus Ha Kpaxmain.
-PacTBOpeHue riauinepuHa B BOJAE M B3aUMOJEHCTBHUE C
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ruapokcuaoM wmenu(ll). CpolicTBa yKCYyCHOW KHCIIOTBHI,
o0111e co CBOMCTBAMU MUHEPATBHBIX KUCIIOT

- BzaumopelicTBre TTIOKO3bI U CaXxapo3bl C TUIPOKCUIOM
meau(ll).

- KayecTBeHHas peakiysi Ha KpaxmaJl.

[IpakTuueckue 3aHATHS CoBepilieHCTBOBaHHE YMEHHI periaTh reHeTUYeCKue 1
CBSI3M_BELIECTB MEXKY KJlIacCaMH
KonTponbHbie paboThl I'eneTrnyeckas CBSI3b BELIECTB B KJIaccax CIHUPTHI - 1
CJIO’KHBIC YPHUPBD»
Tema 4 A3oTcoep:xaiiue opranudyeckue coequHenusi. [logumepsl 4/8

Coneprkanue y4eOHOro MaTepuasia

1 | Amunbl Tlonstue o0 ammHax. Anudarhuyeckre aMHHBI, UX KIacCH(PUKAMSI H
HOMEHKJIaTypa. AHUJIMH, KaKk OpraHudyeckoe ocHoBaHue. [lonydyeHnue aHuinuHa u3
HuTpoOeH3oa. [I[puMeHeHe aHuIMHa Ha OCHOBE CBOMCTB.

2 | AMUHOKHCIOTBI. AMHUHOKHCIOTHI Kak aMdoTepHble AUQPYHKIMOHAIbHbBIE 4
OpTraHUYecKue COEIMHEHHUSL. XUMHUECKUE CBOMCTBa AMUHOKUCJIOT:
B3aMMOJICIICTBIE CO MIEJIOYaMHU, KHUCJIOTaMH U JAPYyr ¢ JApyrom (peaxuus
nonukoHaeHcanuu). [lenTunHas cBA3p uW  monunenTuiasl.  [IpumeneHue
AMHHOKHCIIOT Ha OCHOBE CBOMCTB.

3 | benku. IlepBuuHasi, BTOpHYHAs, TPETUYHAS CTPYKTYpPHI OElKOB. XHWMHYECKHE
CBOWCTBa OCJIKOB: TOpEHHE, JACHATypalus, TUAPOJIU3, LBETHbIE PEaKIHUH.
buonoruueckue QyHKIIMU OEITKOB.

4 | Ilomumepsl. benku u monucaxapuasl kak Ouononumepsl.[lnactmaccrr. [lonydenue
MOJTMMEPOB PEAKIMEN MOTMMEPHU3AINH U TTOJTMKOHICHCAIINH. TepMOIIIIaCTUYHbIE U
TePMOpEaKTUBHBIE M1acTMacchl. [IpencraBuTenu niacrmMace

JlabopaTopHbIie paboThI 1. «CBoiicTBa 6enkay, «l[BeTHbIE peakiuu Ha OEIIKNY 3

- PactBopenue OenkoB B Boje. OOHapykeHHe OEIKOB B
MOJIOKE M B MsCHOM OynboHe. JleHaTypauus pacTBopa
Oenka KypHHOTO siflla CIHUPTOM, pacTBOpaMH coJieit
TSDKETIBIX METAJUIOB M TIpH HarpeBaHuu. L[BeTHBIC peakimn
OEJKOB.
2. «Pacrio3HaBaHMe TUTacTMACC M BOJIOKOHY.( ['opeHue
MITUYBETO Mepa U MEPCTIHON HUTH).
[IpakTnueckue 3aHATHA I.Ilpaktuyeckass pabora: paboTa C  KOJUICKIUSMHU. 2

BOJ'IOKHa, nx KHaCCH(bHKaHH}I. HOHy‘{eHI/IC BOJIOKOH.
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OTI[GJIBHBIG MNpEACTAaBUTCIIN XUMHUYCCKUX BOJIOKOH.
2. - «Pacno3HaBaHue IIacTMacC M BOJIOKOH». Paborta ¢

KOJUIEKLIMSIMH.
KounTponbHbie paboThl «A30TcoepKalme OpraHHyYecKue COETUHEHMUSI. 1
[Tonumeps»
JAnddepennupoBanHblid | «XUMUYECKHUE CBOMCTBA HEOPTAaHUUECKUX U OPraHUYECKUX 2
3a4yer BELIECTB

Hroro 3a 2 cemecTp 36/30

114
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3. YCJIOBUA PEAJIU3ALIUU AJAIITUPOBAHHOM ITPOT'PAMMBI

YYEBHOM JUCHUATIIMHBI

3.1. MaTepuajabHO-TeXHUUYECKOE o0ecrieyeHue

Peanmaunﬂ IporpaMmMmbl AUCHOUINIMHBL ITPCAIIOIAracT HaJIN4Ine

3.1.1
3.1.2
3.1.3
3.14

3.1.5

y4eOHOTO KaObMHEeTa XHUMUU ¥ OMOJIOTHH

JabopaTtopuun XWMUHU U OMOJIOTUHU

3ajia oubnuorexa;

YUTAJIbHBIN 3aJ1 C BBIXO/JOM B CCTh I/IHTepHeT.

MAaCTEPCKUX

. OOopynoBanue y4eOHOro KaOmHera u padoumx

(madopaTopuu XumMHH):

MeCT KaOuHeTa

Ne

HauMeHOBaHHS 00bEKTOB U CPEACTB MATEPHATLHO-TEXHUYECKOT 0
obecneyeHNs

IMpumeuanus

KaOuner xumMmuu u 0HOJI0rHH, MEeTUKO-0MOJIOTHYECKHX H
COIMAJIbHBIX OCHOB 3/I0POBbSI

paboyrie MecTa 1o KOJIH4ecTBY o0ydarommuxcs - 30

KOMIIJICKT

Pabouee MecTo IpCroaaBaTCJIsl

1

PabGouast mentoBas mocka

1

Texnuueckue cpeacTsa 00yueHust

HOYTOYK

MynpTHMEaNA -TPOEKTOP

WIN | P |= W|IN (P

[TpuGopsr:

npubop [uisi OOHApYKEHUs JIbIXaTEJIbHOIO ra3o00MeHa Yy pacTeHud u

JKUBOTHBIX;
puOop JUIs OJIYyYEHHUs Ta30B;

2 3K3

MHUKpPOCKOTIBL, TYIbI

p—
S
[©)
=~
w

OKkpaH

KraBuarypa anantusaas Mee Tion

KnaBuarypa agantusnas Clevi K-83

Jlxotictuk Simply Works + pecusep

Cencopnas knaBuarypa «KnaBuHray

KHorka BeiHOCHast koMmnbroTepHas Simply Works Switch 125

KHorka BeiHOCHasi KomiboTepHas Smoothie 125 Blue

Jepskarenb Oymar (jy1s1 pa3MelIeHusl evYaTHbIX MaTtepuanos) Brauberg

DRk |Rr NN~

ITeyaTHBIEe MOCOOM S

Temamuueckue mabauywvl no pazoenam — XUMusl.

Kommext tabmui no TexHuke 6€30MacHOCTH;

[Teproamdeckasi cuCTeMa XUMUIECKUX JICMEHTOB;

Tabnuia pacTBOPUMOCTH BEIIECTB;

Crpoenue aToma;

Knaccudukanus, cTpoeHne, TUITBI XUMHYECKOH CBSI3U, PEaKINH B
HEOPraHWYECKON U OPraHUYECKON XMUMUH;

KauecTBeHHBIE peaKIiy B HEOPraHMYECKOH U OPraHUYeCKO XUMHUH;
OBP;

CtpoeHne OpraHMYeCKUX BEIIeCTB (TOMOJIOTH ¥ H30MEPHI)

JleMOHCTpaIllMOHHBIN
AK3EMILISIP




IV | YueOHO-MeTOAHYeCKHE MATEPHAJIBI M0 THCIHIJIMHE

1 Marepuansl 110 TEOPETUYECKON YaCTH TUCUUILTUHBI — xuMus Y MK JleMOHCTpalMOHHBIN
JUCIUIIIMHBI XMHST, AK3EMILISP

JIEKIIMU TI0 BCEM TeMaM Kypca XUMUH (MPE3CHTAIHS ¢ OJI0KOM
MIPOBEPOYHOTO MaTepuaa)

2 Marepuansl K TPaKTUYECKUM 3aHATUSAM MO TUCLUIIIMHE XUMHS: 15 5k3
- KOMIUIEKT pa3JaTOYHOI0 MaTepHraa 1o pa3fenam: OKCUIbl, KUCIOTHI,
OCHOBaHUs, COJIH;

-TUPOJINU3;

- KAYECTBEHHBIE PEAKIIMU B OPTAHUYECKOW U HEOPraHUYECKON XUMUU;

- IPAKTUKYM MO PELICHUIO 33/1a4;

- CBOMCTBA OPraHUYECKUX BEILIECTB

3 KommiekTsl KOHTpOJIbHO-01IeHOYHBIX cpeacTB: KOC, KOMILIEKT
aJIMAHHUCTPATHUBHBIC KOHTPOJIbHBIE pAOOTHI

4, Onumnana no dK0JIOTUU 30 3K3

V. | JlaGopaTopHoe 000py/10BaHHE - XMMHSA: KOMILJIEKT

1 KoMIuiekT XuMH4ecKoi moCyabl 1 XUMUYECKUX BEIIECTB 10 BCEM

paszenaM Kypca JUisl BBITTOJIHCHUST WHAUBUIYAIbHBIX TPAKTHYCCKUX U
71a00paTOPHBIX padoT.

VI. | JlemoHcTpanoHHOe 000py/i0BaHUeE:

Komnekuu - xumus: JleMOHCTpaIMOHHBIN
METAJIIBL; TIACTMACCHI;, KaydyKH, IPUPOTHOE TOIUIMBO; BOJIOKHA; HEPTh | SK3EMILIIP
Y TIPOJIYKTHI €€ rmepepaboTKu, CTEKJIO.

3.1.6. CnienuaJjibHbIe YCJIOBHS JJIsl 00YUAKOIIUXCS U3 YHCJIA JIHIL €
HHBAJU/IHOCTHIO M JIUI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI
[Ipm peamusanmuu  MpOTpaMMbl  AWCIUIUIMHBI  BO3MOXXHO  TPUMCHCHHE

3JIEKTPOHHOTO 00yUeHUS U (MJIM) AUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUM.

OCHOBHBIMH CPEICTBAMH, HUCIOJB3YEeMbIMU JIsi pealn3alliid JIUCTAaHIIMOHHBIX
TEXHOJIOT UM, SIBJISIOTCS:

Cucrema  mommepxku  yueOnoro  mpomecca ['BIIOY  "Kypranckuit
nearorndeckuii  koyutemk", ¢GyHKIMoHMpyomas Ha rmiatpopme Moodle, pexum
noctymna: d0.Kpk.kss45.ru. B nmaHHOW cHcTeMe pa3MeIarTcs MaTepualbl Kypca:
JICKIUH, PAKTUIECKUE 3a/JaHUs, TECTHI JJIs1 OPraHU3aIMd KOHTPOJIS U T.JI.

Cepsuc BuneokoHpepennuii VideoMost 103BOJIsIET OpraHU30BaTh 00y4YeHUE B
pexume peanbHoro BpemeHu. Cucrema VideoMost 103BoOJIIET OpraHU30BaTh
onHOBpeMeHHoe oOyuenue 10 oOywaromuxcsi, BO BpeMsi pabOThI JAOCTYIHBI TaKue
dbyHKIMKU Kak, oOMeH ¢aiaamu, moka3z padodero cTojia, TPAHCIHSIHS MPUIOKECHUMH,
AJIEKTPOHHAs JIOCKa, OINPOChl M TOJOCOBaHMs, OOMeH IM-cooOmenusmu (4ar),
O0TOOpaKeHUe craTyca  IPHUCYTCTBHS, UMEETCsI BO3MOYXHOCTh 3aIncu
BUJICOKOH(EepEHIIUHN — yUeOHbIX 3aHATUH.

TeamViewer wucnosip3yercs s yJaJICHHOW TIOMOINM TIPU OPTraHU3aIlUuH
MPAKTUYECKUX 3aHATUNA B PEKHUME peaJbHOTO BpeMeHH. /[aHHOE MPUIIOKEHHE TaKkKe
MO3BOJIIET OPraHU30BATh OOIIEHUE Yepe3 YaT U BUIE€0-3BOHKU.
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JUIst TpOBeIeHUsI 3aHATHI B PEKUME PEaJIbHOIO BPEMEHH TAKKE HCIIOJIb3YETCS
npuioxenue Skype (ecTb BO3MOXKHOCTb mepenayu (ailios, neMoHcTpalusi pabodero
CTOJIa JJI0OOT0 U3 YYaCTHUKOB BUACOCBSI3H, Yar).

NudopmanmonHoe obecrieyeHue 00ydeHUs! BKIIOYAET MPEAOCTABICHUE YUCOHBIX
MaTepHaJIOB B Pa3IMYHBIX (hopmax.

I[JISI aganranum JMn ¢ MHBAJIUJIHOCTBIO M JIMII C OB3, HMCIOIIUX HAPYIICHUSA
OMMOPHO-ABUTATECJIBHOTO almaparta 00eCIIeUnBarOTCS n COBCPHICHCTBYIOTCA
MAaTCPUAJIBHO-TCXHUYCCKHUC YCIIOBUA 6eCHpeH$ITCTBeHHOFO A0CTyIla B y‘-Ie6HBIe
IMOMCHICHUA, YCIIOBUA UX Hpe6BIBaHI/I$I B YKAa3aHHBIX IMOMCHICHUAX (HaJ'H/I‘-II/IC pa6oqer0
MCCTa), BO3MOJKHO HCIIOJIB30BaHNC CIICHHUAJIBHBIX TCXHHUYCCKUX CPCACTB: BBLIHOCHBLIC
KHOIIKH, KJIaBHUaTypa U T.II.

Jis agjanTanuu K BOCHPUATHIO 00YYAIONIUMHUCH JTHIAMHM ¢ HHBAJTUIHOCTHIO
u junamu ¢ OB3 ¢ HapymeHHeM ONOPHO-IBUTaTEJIbHOI0 ANNAPATA CIPABOYHOIO,
yueOHOro mMaTepuaja, NPeaIyCMOTPEHHOI0 00pa30BaTe/bLHOI NPOrpaMMoOil 1Mo
AUCIHHUIINHE, 00eCTIeYNBAIOTCA CJleAyIoINe YCI0OBHS:

- TNPUMEHAIOTCS  HArJisiHble, MPAKTUYECKHUE, CJIOBECHbIE U  JIBUTATEIbHO-
KMHECTETUYECKUE METO/IbI;

- B KayecTBE HArJSJHBIX MOCOOWI HCIONB3YIOTCS B 3aBUCUMOCTH OT CHUTYyalluu
HaTypajbHble OOBEKTHl, OOBEMHBIC HAIISAHbIE TMMOCOOUS (MYJISDKA, MAaKeThl),
n300pa3uTeNbHble  (KapTUHBI, PENPOIYKIMHU), CXeMaTudeckue (KapThl, CXEMBI,
JuarpaMmbl, Tpadukm) mocoous;

- TMPaKTUYECKUE METO/Abl TMPUMEHSIOTCS C HaNBIAHOM Omopoil  (CIpaBOYHBIC
MaTepHaJibl, 1 CXeMbI, TpaMKN YBEITMYEHHOTO pa3Mepa);

- C IEeNbI0 CHIDKGHUS HArpy3kd Ha WHTEUICKTYaJbHYI0 U 3PHUTEIBHYIO CQepbl
HEOOXOIMMO HACTPOUTHh (GYHKIHUU KOMIbIOTEpa (YMEHBIIUTh CKOPOCTh JBHXKCHHSI

Kypcopa, yBEJINUUTh pasmep Kypcopa, HAaCTPOUTb 3aJIMITaHUE KIIABUILI,
OTKJIFOUYHUTH aBTOIIOBTOP, HACTPOUTH BBIBOJL ~ HAa DJKpaH BHUPTYaJIbHOM KIIABUATYPBI,
YMEHBIIUTh  CKOPOCTh JBOMHOIO  IIETYKA, YBEJIUYUTH o0nacTb

IPOCMOTPA, YBEIUYUTh YYBCTBUTEIBHOCTh MUKPO(]OHA);

- JUIsl ONTUMM3alHUK IPOLECCa NMUChMa UCIOJIB3YIOTCS YBEIIMUEHHBIE B pa3Mepax
PYYKM M CHEUWAJIbHBIE HAKIAAKA K HHM, NO3BOJSIIONIME YAEPKHUBATh PYUKy U
MaHUIYJIUPOBAaTh €0 C MHUHUMAJIbHBIMM YCUJIUSIMH, a TaKXe YTsDKEJICHHbIE (C
JOTIOJTHUTENBHBIM TPYy30M) PYYKH, CHMJKAIOIIME IPOSIBICHUS TPEMOpPA IIPU IHCHME.
Kpome Toro, mist KperieHus: TeTpaau Ha napTe YYEHHUKa MCIONIb3YIOTCS CIELUABHbBIC
MAarHuThl ¥ KHOIIKH.

3.2. UudopmanuonHoe odecnevyeHne 00yueHust
Ilepedyensb ucnosib3yemMbixX yueOHbIX u3aannii, UHTepHEeT-pecypcoB,
JTOTOJIHUTEJIbHOM JIUTEPATYPbl

OCHOBHBIC HCTOUYHUKH:
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[Na6puensn, O.C. Xumusa nns mpodeccuit M CrenuaibHOCTEH TEXHHYECKOTO
npoduns [Tekcr]: ydeOHUK s CTyHA. yUpexkaeHu cpen. npod. obpazoBanus /
O.C I'abpuensu, U.I' Octpoymos. - M.: 2014.-187, c.: u.

[Nabmuensn, O.C. Xumus. 10 k. bazoseiit ypoenb [Tekcr]: yueOnuk / O.C.
["abpuensH. - 5-¢ uzg., crepeotun. - M.: Jlpoda, 2017.-191, c.: un.

[Nabmuensn, O.C. Xumus. 11 k. bazoseiit ypoenb [Tekcr]: yueOnuk / O.C.
["abpuensH.- 4-e uzn., crepeotui. - M.: JIpoda,2017. - 223, c.: ui.

JIONOJTHUTEIbHbIE€ NCTOYHUKH:
Nabpuensn, O.C. Xumwmsa. 9 wmacc [Tekcr]: yueb6. mist oOmeoOpasosar.
yapexaenuit / O.C. 'abnuenss. - M.: JIpoda, 2018. -215, c.: u.
INabpuensn, O.C., Xumus. 8 wnacc. ba3zoBeiii ypoBeHb [TekcT]: ydyeOHUK st
obmeo0OpasoBarensHbiX yupexaenuit / O.C. ['abpuensn. - 4-e uza., -M.: Jlpoda,
2017.- 226, c.: nn.

HNuTepHer — pecypcebi:
Xumust i1 BceX. DJEKTPOHHBIM Y4eOHHK [DIEKTpOHHBI pecypc]. — Pexum
JOCTYyTIA: http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html,
CBOOOJTHBIN. — 3ari. ¢ dKpaHa.
Xumus. OOpa3oBaTelbHBIA CalT IJIs IIKOJBHUKOB [DJEKTPOHHBIA pecypc]. —
Pexxum noctyma: http://www.hemi.nsu.ru/ , cBo6oHBIN. — 3ari1. ¢ SKpaHa.
OnexkTpoHHass OMOIMOTEKAa MO XUMHUU M TEXHUKE [DNEKTpOHHBIA pecypc]. —
Pexxum nocryma: http://rushim.ru/books/books.htm , cBoGomubii. — 3ari. c
JKpaHa.
Buneoypokn no xumum, 7-11 k. [DnekTpoHHBIA pecypc]. — Pexxum poctyna:
http://mriya-urok.com/categories/himiya/, cBoGoHbIi. — 3ari1. ¢ FKpaHa.
OtkpoiThii  ki1acc. CereBble oOpa3zoBaTelbHbIE COOOIIECTBA [DJICKTPOHHBIM
pecypc]. — Pexxum moctyma: http://www.openclass.ru/node/324, cBoGoaHbIH. —
3ari. ¢ 3KpaHa.
Poccuiickuii oOpa3oBaTenbHBIA MOpTaT [DIEKTpOHHBI pecypc]. — Pexum
nocryma: http://www.school.edu.ru/default.asp, cBo6oaubIi. — 3ari. ¢ sKpaHa.
denepanabHBIl TOCYNApCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT [DIECKTPOHHBIN
pecypc]. — Pesxkum moctyma: http://standart.edu.ru, cBo6oauslii. — 3ari. C skpaHa.

4. KOHTPOJIb M OLIEHKA PE3YJLTATOB OCBOEHMSI YYEBHOI
JUCHMILIAHBI

Pe3ynvmamul 00yuenus Dopmbl u MemoObl OUEHKU
(npedmemmnoie)

-c(pOpMHUPOBAHHOCTDh  MPEJCTaBICHUA O
MECT€ XMMHMM B COBPEMEHHOM HAy4YHOU
KapTUHE MUPAa;

OrniepaTUBHBIN KOHTPOJIb:
- B YCTHOM WJIM TUCBMEHHOM (hopMme;
- TECTUPOBAHUE

- BJIAACHUC OCHOBOIIOJIararommumMmn
XUMHWYCCKUMH ITOHATHUAMU, TCOPHUAMU,

OrnepaTUBHBIN KOHTPOJIb: YCTHBIN
OIIPOC, XMMHUYECKHUN TUKTAHT,
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https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
https://multiurok.ru/goto.php?url=http://www.hemi.nsu.ru/
https://multiurok.ru/goto.php?url=http://rushim.ru/books/books.htm
http://mriya-urok.com/categories/himiya/
http://www.openclass.ru/node/324
http://www.school.edu.ru/default.asp
http://standart.edu.ru/

3aKOHAaMH1 M 3aKOHOMCPHOCTIAMU,

caMOCTOsITelIbHas paboTa 1o T.
«I1CXD», koHTpOIBHAS padoTa:
penieHue 3aja4, ypaBHEHUH,
ornpeJereHue TUIIOB XUMUYECKON CBA3H.
BrlinonHeHne npakTHueckux pador.

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOT'O
MO3HAHUS, WCHOJIB3YEMBIMU B  XHUMUHU:
HaOJIOJICHUEM, OINUCAHHEM, H3MEPEHUEM,
AKCIIEPUMEHTOM,;

OnepaTUBHBIN KOHTPOJIb:
- B YCTHOM WJIM MUCBMEHHOU opme.

00BACHATH
ONBITOB U

yMEHUE o0OpabaThIBaTh,
pe3yNnbTaThl  MPOBEICHHBIX
JeNaTh BHIBOJIBL

[IpakTrueckue padoTel o TeMaMm: 1.4;
1.5; 1.6;

1.7;2.1; 2.3; 2.4,

KonTtpomasubie pabotel TemMbl:1.7; 2.2;
2.3

-TOTOBHOCTH M CIIOCOOHOCTH IIPUMCHATD

CamocrosTenpHas pa60Ta CTyACHTA IIO

METOJbl  TO3HAHWS  [PU  PEILICHHUH | BCEM TeMaM Kypca XUMUU
MPAKTUYECKUX 3aJ]1a4;
—chOpMUPOBAHHOCTh  YMEHHUS  JaBaTh | PereHue 3a1a4 Ha pacueThl: MacChl,

KOJINYECTBEHHBIE OLICHKM M IPOU3BOJIUTH
pacyeTsl MO XUMHUYECKUM (opMmyliaMm u
YPaBHEHHUSIM;

KOJIMYeCTBa, 00beMa, IIJIOTHOCTH,
BBIBO/IA (POPMYIIBI OPTaHUIECKOTO
BEIIICCTBA.

- BJIaACHUC IIpaBUJIaMHU TCXHHUKHN
Oe301macHOCTH IIpu HUCIIOJIB30BaHUHN
XUMHWYCCKHX BCIICCTB,

Busyanbnbiit KoHTpOJb: CoOmtoeHue
npasui Th npu BeITIOJTHEHUU
PAKTUYECKUX padoT.

- c(hOpMHUPOBAHHOCTH cOOCTBEHHOM
MO3HMIIMK T10 OTHOIICHUIO K XHUMHYECKOM

BI)ICTYHJ'IGHI/ISI, IMPC3CHTAlUHU 110
pe3yJibTaTaM BBIITOJITHCHUA

uHopManuu, MOJIYyYaeMOMl U3 PAa3HBIX | CAMOCTOSTENbHON PabOThI
HMCTOYHUKOB;

MOHUMAaHUE POJIM XUMUHU B (pOpMHUPOBaHUU | BelnonHeHre y4eOHbIX U

Kpyrosopa U (YyHKUMOHATBHOW | MHIMBUIYaIbHBIX UCCIIEI0BATEIbCKUX
IPAMOTHOCTH  4YEJIOBEKAa [UJIl PEUIEHUs | IPOEKTOB

IIPAKTUYECKUX 3a/1a4;

-YBEpEHHOE  MOJIb30BaHHE XHUMHU4YECKOW | OnepaTUBHBIA KOHTPOJb: YCTHBII

TEPMUHOJIOTUEN U CUMBOJIUKOM;

OIPOC, XUMUYECKUHN INKTAHT,
KOHTpOJIbHAsI paboTa caMOCTOSITEIbHAS
pabota

HTOroBbIii KOHTPOIb —
nuddepeHIIMpOBaHHbBIN 3a4eT

Pe3ynrvmamul 00yuenusn
(MuunocmHbvle u
MemanpeomemHuule )

OcHogéHble nokazamenu OUEHKU
pe3yiomama

Dopmol u Mmemoowl
OUeHKU

JINYHOCTHBIE
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YyBCTBO  TOPJOCTH  H | - npossienue | Uutepnperarus
YBaXEHUSI K MCTOPUU W | IPaKIaHCTBEHHOCTH, pEe3ynbTaTOB
JOCTUKEHUSAM NaTpUOTU3MA; HaOII0ICHUI 3a
OTEUECTBEHHOU - 3HAHWE UCTOPHUM CBOEH CTpaHbI, | IEATEIbHOCTHIO
XUMHUYECKON HAYKHU; JOCTHXKEHUM OTEUYECTBEHHBIX | 00yUalOIIEerocs B
YUEHBIX; pollecce OCBOCHHS
00pa3oBaTEIbHON
IpOrpaMMbl
TOTOBHOCTH K| - IIPOSIBIICHUE akTuBHOM | IHTEepripeTanys
MPOIOJIKEHUIO YKU3HEHHOU MO3UIINH; - | pe3yJIbTaTOB
oOpa3oBaHus U | AEMOHCTpalusi TOTOBHOCTH K | HAOJMIOJEHUI 3a
MOBBILLICHUSA CaMOCTOSITEJIbHOM, ~ TBOPYECKOM | AEATEIBbHOCTHIO
KBIU(PUKALIUU B | IESATEIBHOCTH; oOyyaromierocs B
n30paHHON - CO3HaTeJIbHOE OTHOIIEHUE K | MPOIIECCE OCBOCHUS
npoheccuoHaNbHOM MPOJIOJKEHUIO 00pa30BaHuUs o0Opa3oBaresnbHON
NEATEIbHOCTU u IPOrpaMMBbl
OOBEKTUBHOE  OCO3HAHME
ponu XUMHYECKUX
KOMIIETEHIUM B 3TOM;
yMEHUE UCIIO0JIb30BaTh | - neMoHcTpanus | Matepnperanus
JIOCTUKEHUS c(hopMUPOBAHHOCTHU pe3ynbTaToOB
COBPEMEHHOM MHUPOBO33pPEHUS,  OTBEYAIONIECTO | HAOIIOIEHUI 3a
XUMUYECKOM  HAyKHM U | COBPEMEHHBIM peajusiM; JEeSATEIbHOCTBIO
XUMUYECKUX TEXHOJOTUM | - JAEMOHCTpalus MHTEepeca K | 00yyaromerocs B
LTSI MOBBIIIEHUS | TOCTHKEHUEM XUMHUYECKOM | POLECCE  OCBOEHUSA
COOCTBEHHOTO HayKH o0OpasoBarenbHON
MHTEIJIEKTYaJIbHOTO IPOrPaMMBbI
pa3BUTHS B BBIOpAHHOM
poheCCHOHAIBHOM
NEATEIbHOCTH;
XUMHYECKH rpamMOTHOE | - coOJiroicHue npaBwi | UaTepnperarus
MOBEJICHUE B | Oe3omacHOTO  OOpallleHusi  C | pe3yJIbTaTOB
npodeccuoHaNbHON XUMHYECKUMH BEILECTBAMH, | HAOMIOACHUI 3a
NEATEeIbHOCTY W B OBITY | MaTepUaiaMHu U MPOIIECCAMH. JEeSATEIbHOCTBIO
npu oOpaiieHuu C |- 3HaHWE XUMHUYECKUX CBOMCTB | 00yUYarOIIErocs B
XUMUYECKUMU npenaparoB ObITOBOM XUMHUU TIPH | IPOIIECCE  OCBOCHUS
BEILIECTBAMHU, WX HCIOJb30BAaHUU B JOMAIIHUX | 00pa30BaTEIbHOM
MaTepuaiaMu U | YCIOBUSAX IPOTPAMMBI
IIPOLIECCAMUY;
MeTanpeaMeTHbIe
HCIIOJIb30BaHUE - JIeMOHCTpanus crnocooHoctelt k | JJaboparopHo-
Pa3JIMYHbBIX BUJIOB | Y4€OHO-UCCIIEA0BATEIHLCKOM U | IPaKTUYECKUE
MO3HABATEJIbHON MIPOEKTHOMU JIEATEIIBHOCTH; 3aHsATUS CeMUHapBHI.
JESATEeIbHOCTU M| - WCHOJb30BaHWE PAa3IMYHbIX | Y4yeOHO-
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OCHOBHBIX METOJ/IOB PEIICHUS MPAKTUYECKUX | MPAKTUUECKUE
MHTEJUIEKTYaJIbHbIX 3ajay; KoH(pepeHuuu
omepauuid  (MMOCTAHOBKH | -  HCMOJB30BaHHE  pazNU4HbIX | KOHKYPCHI.
3aauu, (GOPMYIHPOBAaHUS | pECYpPCOB A AOCTWKeHUs | OIuMInabl
TUNOTE3,  aHallu3a | | MOCTaBJICHHBIX LieJeh
CUHTE3A, CpaBHEHUS,
00001IeHY S,
CUCTEMATHU3AIINH,
BBISIBIICHUS ~ TPUYHUHHO-
CIJICJICTBEHHBIX CBsI3€H,
MOMCKa aHAJIOT OB,
bopMyupoBaHUs
BBIBOJIOB) [IJISl PEIICHUS
MOCTABJICHHOM 3aJ1auH;
UCIIOJIb30BaHUE - mpoBelieHrne camocrositenbHoro | [loaroroBka
pPa3UYHBIX ~ MCTOYHHUKOB | MIOMCKA XUMUYECKOH | pepepatos,
LTSI noJty4eHus | ”HGOpMAaIMK C HCIOJIb30BAHUEM | TOKJIAJ0B, KypCcOBOE
XUMUYECKON Pa3NUYHBIX UCTOYHUKOB (Hay4HO- | IPOEKTUPOBAHUE,
nH(pOopMaIuy, yMEHUE | TIOMYIISAPHBIX W3JIaHWMH, | UCTIOJIB30BAHUE
OIICHHTH €€ | KOMIIBIOTEPHBIX ~ 0a3  JTaHHBIX, | JCKTPOHHBIX
JTOCTOBEPHOCTH st | pecypcoB MHTEpHETA); VMCTOYHHUKOB.
TOCTYKCHUS XOpOIIHX | -HCTOJIb30BaHNE KOMITBIOTEPHBIX | Habmromenue 3a
PE3yIbTaTOB B | TEXHOJIOTUWA i1 OOpaOOTKH U | HAaBbIKAMU padOTHI B
npo¢hecCUOHAIBHOM nepeiadn XUMUYECKOU | TTI00aTbHBIX,
cdepe; uHpopMau u €e | KOpIIOPaTUBHBIX U

MPEACTABICHUSI B  Pa3IUYHBIX | JIOKAJTBHBIX

dbopmax; UH(OPMAITMOHHBIX

- KpUTHUYECKAs OIICHKA | CEeTSX.

JIOCTOBEPHOCTHU XAMUYECKOU

uH(dopMaIuK, MOCTYyMAOIIeH u3

pa3HbIX HCTOYHUKOB; -

JIEMOHCTpALIMS CIOCOOHOCTH

CaMOCTOSATEIILHO  HCTOJB30BaTh

HEO0O0XO0IMMYI0 MH(GOPMAIIUIO J1JIs

BBITIOJTHCHHUS TTOCTABJICHHBIX

y4eOHBIX 3a/1a4;

- coOJIrOIEHNE TEXHUKU

0e30macHOCTH, TUTHCHEI,

pecypcocOepexeHusi, MPaBOBbIX U

ATUYECKUX HOPM, HOPM

nH(MOPMAITMOHHON O€30MaCHOCTH
MPUMEHEHUE  OCHOBHBIX | -JIEMOHCTPAIIUS ymenuit | [lonroroBka
METOJIOB MO3HAHUS | BHITIOTHSATH npakTudeckue | pedeparos,
(HaOmro/IeHNs, HAYYHOTO | SKCIICPUMEHTHI U OTIBITHI, JOKJIa/I0B, KypCOBOE
DKCIICPUMEHTA) JUTSI | - IPEJICTaBJIATh 3HAHKS B 00JIACTH | MPOCKTUPOBAHME,
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U3YYCHUS Pa3IMIHBIX
CTOPOH XUMHYECKHUX
00BEKTOB M IIPOIIECCOB, C
KOTOPBIMHU BO3HHUKAET
HEOOXOIUMOCTD
CTAJIKUBATHCS B
npodeccCuoHaTBbHOM

ctepe;

COBPEMCHHBIX I[OCTI’I)K@HI/Iﬁ I10
XUMHUHU B oOnacTu CIIJIaBOB,
CBOMCTB METAJJIOB Y MJIaCTMACC.

HCIIOJIb30OBAHHC
OJICKTPOHHBIX
HNCTOYHHKOB.
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