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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.02.02«Xumusa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PabGouass mnporpamMmma JUCHUIUIMHBI  SIBISIETCS  YacTbi0  MPOTrpamMMbl  HOJATOTOBKHU
CHCLMAINCTOB  CPEIHEro 3BeHA B  COOTBETCTBUHM ¢  (efepalbHBIM  TOCYJApCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpEeIHEero MpodeccrnoHalIbHOTO 00pa3oBaHUs MO CIEUHUAILHOCTU
35.02.05 Aeponomus, YTBEpXKIECHHBIM IpUKa3oM MuHUCTEpCTBA mpocBelieHus Poccuiickoit
®enepanun Ned44 ot 13.07.2021 r.

[Tpuka3z Muntpyna Poccun ot 20.09.2021 N 644u "OO6 yTBepkIeHUN TPOPECCHOHATHHOTO
cranaapra "ArpoHom"

[Tpuka3z Munnpocsemenust Poccuu ot 13.07.2021 N 444 "O06 yrBepxacaun GeaepaibHOrO
roCy/IapCTBEHHOrO0 00pa30BaTEIBbHOrO CTaHJAPTa CPEAHEro MpodeCcCHOHAILHOr0 00pa3oBaHUs MO
cnenuanbHocT 35.02.05 Arponomus”

1.2. MecTto Yy4YeOHOIi JUCHUIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKH
CMeNHATHCTOB CpPEIHero 3BeHA: JUCIHHUIUIMHA OTHOCUTCS K TPOQHIBHBIM JUCIHUILTHHAM
00111€00pa30BaTEIbHON MOATOTOBKH.

1.3. Hesn n 3apaun y4yeOHOH IMCHUIIMHBI — TPeOOBAHMS K Pe3yJbTAaTaM OCBOCHMS
Y4eOHOH IMCUMILIUHBI:

B pe3ynbrare ocBoeHus Kypca "XuMusa" cTyAeHT JOJIKHBI 3HATD!

1)  cdhopMHpOBaHHOCTH  MpPEACTABIEHUI: O  MaTepualbHOM  €IUMHCTBE  MMHpa,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUM MPUPOIbI; O MECTE UM 3HAUEHUHU XMMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ PO B 00ECHeYeHUM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
po0JIEM 3KOJIOTMYECKOM, PHEPreTUUecKOM M MUIIEBOW OE€30MacCHOCTH, B PAa3BUTHUH MEIULUHBI,
CO3/IaHMM HOBBIX MAaTE€pHaJOB, HOBBIX HCTOUYHUKOB SHEPrHMM, B OOECHEUEHUHM pPalMOHAIBHOIO
IPUPOIONOIL30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyJIbTyphbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON Cpesie;

2) OCHOBONOJIATAIOIINE NOHATHS (AOMOJHUTENIBHO K CHCTEME MOHSITUN 0a30BOro ypoBHS) -
U30TOIBI, OCHOBHOE U BO30Y)XJICHHOE COCTOSHME aToMma, TMOpUAM3alus aTOMHBIX opOuTaneH,
xummuueckast cBs3b (" " u "", KpaTHbIE CBSI3M), MOJIIpHAs KOHLEHTpPALUs, CTPYKTypHas (opmyiia,
u3oMepHs (CTpyKTypHas, reoMerpuyeckas (LUC-TpaHC-U30MEpHsl), THUIBl XUMHUYECKHX peakiHi
(roMo- M TreTeporeHHble, OOpaTUMble W HeoOpaTHMbIE), PacTBOPbl (MCTHUHHBIC, AUCIIEPCHbBIE
CHCTEMBI), KpUCTAJUIOTUPATHI, CTENIEHb TUCCOLMALINY, SJEKTPOIIN3, KPEKUHT, pU()OPMUHT); TEOpUU
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKAIIUE B OCHOBE IOHUMaHUS
IPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHX SIBJIEHHI, COBPEMEHHBIE NPEACTABIEHUS O CTPOECHUU
BElleCTBA Ha AaTOMHOM, MOJIEKYJIIPHOM W HaJIMOJIEKYJIIPHOM YpPOBHSX; MpPEJICTaBICHUS O
MEXAaHU3MaX XMMHUYECKUX PEAKUU, TEPMOAMHAMMUECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX
MPOTEKaHUs, O XUMUYECKOM PAaBHOBECUH, IUCIEPCHBIX CUCTEMaX, (PaKTOJOTUYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU M O€30MaCHOM HCIOJIb30BAHUM BAXKHEMIINX HEOPraHMYECKUX M
OpraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON [eATeIbHOCTH YeNoBeKa; OOLIMX Hay4dHBIX
NPUHIUIIAX XUMHUYECKOT0 MPOU3BOJCTBA (Ha MpUMepe MPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHUAKa,
MeTaHoJa, nepepaboTku HedTH).

B pesynbprare ocBoeHus Kypca "XuMus'" cTyAeHT JOKHBI YMETh.

1) BBIABIATH XapaKTepHbIE MPU3HAKU U B3aUMOCBSI3b HM3YyYEHHBIX MOHATHUN, MPUMEHSTH
COOTBETCTBYIOILME MTOHATHS MIPU ONUCAHUU CTPOEHUS U CBOMCTB HEOPIaHUYECKUX U OPraHMUYECKUX
BEUIECTB M MX MPEBpALICHHH; BBIABIATH B3aUMOCBA3b XMMHYECKUX 3HAHUI C TMOHATUSAMHU U
NpPEJCTAaBICHUAMU JAPYTUX TMpPeIMeTOB [uid 0ojiee OCO3HAHHOTO TOHMMAaHUA U OOBSCHEHHUS
CYIIHOCTH MaTepHallbHOTO €AMHCTBA MHpPA; HUCIOJIb30BATh CHUCTEMHbIE XMMUYECKUE 3HAHUSA IS
0OBSICHEHUS U TPOrHO3UPOBAHUS SBJICHUN, UMEIOLINX €CTECTBEHHOHAYUHYIO IPUPO.Y;
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2) HUCHOJB30BAaTh HAMMEHOBAHMUS XUMHYECKMX COEIUHEHMI MEXKIYHapOJHOIO COH03a
TEOPETUYECKOM W MPUKIAJHOM XUMHM M TPUBHAJIbHBIC HAa3BaHMs BEILECTB, OTHOCAIIMUXCS K
M3YYEHHBIM KJlaccaM OPraHMYeCKHMX U HEOPraHMYECKHUX COEIUHEHUI; UCIOJIb30BaTh XUMHUUYECKYIO
CHUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJI HEOPraHMUYECKUX BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpALIEHHBIX M CKEJETHBIX) (OpPMYyNT OpraHMYECKHUX BEIIECTB; COCTABIAThH
YPaBHEHMsI XUMMUYECKUX PEAKLUN U PacCKphIBATh UX CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaknuii MOCPEICTBOM COCTABJICHUS 3JCKTPOHHOTO OanaHca 3TUX PEaKIHid; peakuuidi MOHHOTO
0oOMEHa ITyTeM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHH; peakiuii THApoIIn3a,
peakluii KOMIUIEKCO 00pa3oBaHusi (HAa MpUMEPE TUIPOKCOKOMIUIEKCOB ILIMHKA W aJIOMHHHUS);
HNOATBEPXKIaTh  XapaKTepHble  XUMHUYECKHME  CBOMCTBA  BEUIECTB  COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUI XMMUYECKUX PEaKLUi;

3) knaccupuMpPOBaTh HEOPraHMUECKUE U OPraHUYEeCKHE BEIIECTBA U XUMUUECKUE PEeaKLuy,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH UIs KIACCU(PHUKAIIMH U3Y4AaeMbIX XHMHUYECKHX
O00BEKTOB; XapaKTepHU30BaTb COCTAB M Ba)KHEHIINME CBOWCTBA BEIIECTB, NPUHAMIEKAIIUX K
OIIpEeCIEHHBIM KJIaccaM U TpyIaM COeIMHEHUH (IPOCThIE BEIIECTBA, OKCHIbI, THAPOKCUIbI, COJIH;
YIJI€BOAOPOABI, MPOCThIE 3(UPbI, CHUPTHI, (EHONIbI, ANbJIETU/bl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI,
CJIO’KHBIE A(UPBI, KHUPHI, YTIEBOIbI, AMUHBI, AaMUHOKHUCIIOTHI, OCIIKH); IPUMEHSTH 3HaHUS O COCTaBE
U CBOWCTBaX BEIIECTB I OKCIHEPUMEHTAIbHON INPOBEPKHM TUIOTE€3  OTHOCHUTEIHHO
3aKOHOMEPHOCTEH MPOTEKaHUs] XUMUYECKUX pEeakUuid M NPOTHO3UPOBAHHSA BO3MOXKHOCTEH MX
OCYILIECTBIICHMUS;

4)chopMHpOBAaHHOCT, YMEHUN NOJATBEP)KJaTh HAa KOHKPETHBIX IpUMEpPax XapakTep
3aBUCUMOCTH PEAKLMOHHOM CIIOCOOHOCTH OpPraHMYEeCKMX COEJUHEHUH OT KpaTHOCTM M THIIA
KOBaJeHTHOM cBs3M (" " 1 ""), B3aMMHOTrO BJIMSIHUSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a TaKkKe
0T 0COOEHHOCTEH peann3aly pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUH;

5) XapakTepu3oBaThb JJEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U BO30YXXIECHHOM
COCTOSIHUM) Y MOHOB XMMHYECKHUX 3ieMeHTOB | - 4 mepuonos Ilepuoguueckoii cucrems! [I.1.
MeHnneneeBa U WX BaJICHTHBIE BO3MOXXHOCTH, HMCIONB3ys moHsATHsS "s", "p", "d-smexkrpoHHBIE"
opOUTaNH, YHEPTETUUECKUE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH 0 MEPHOJaM U Ipymiam;

6)Bl1ageHHe CHCTEMOM 3HAaHMH O MeToJaX HAay4YHOro IO3HAHUS SBICHUA NPUPOBI,
UCTIONB3YEeMBIX B  E€CTECTBEHHBIX HAyKax M yMEHUSMH TPUMEHSATh OTH 3HAHUSA TIpU
HKCIEPUMEHTAIBHOM HCCIIEI0BAaHUN BEUIECTB U JUIsl OObSICHEHHS] XUMUYECKUX SIBICHUH, MMEIOLINX
MECTO B IPUPO/I€ MPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

7) IPOBOAUTH pacueThl 0 XMMUYECKUM (OpMyIaM M ypaBHEHUSIM XMMHUYECKUX PEaKLuil ¢
UCIIONIb30BaHUEeM (HU3MYECKUX BeIWYMH (Macchl, OOBE€Ma Ta30B, KOJIMYECTBA BEIIECTBA),
XapaKTEpU3YIOIIMX BEIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI [0 HAXO0XKICHUI0 XUMUYECKON
(dbopMyJIBl BEIIECTBA; pacyeThl Macchl (00beMa, KOJWYECTBA BEIIECTBA) MPOIYKTa PEaKINH, €CIu
OIHO W3 HCXOJHBIX BEIIECTB JAaHO B BHUJAEC pacTBOpa C OINPEACIEHHOW MAacCOBOM JoJel
pPacTBOPEHHOr0 BEIIECTBA WM JaHO B HU30BITKE (MMEET IMPUMECH); pacueThl MacCOBOM WM
00BEMHOM JIOJM BbIXOJA MPOJAYKTA PEAKLUH; pacueTsl TEIUIOBOro 3¢¢ekxra peakiuii, 00beMHBIX
OTHOIIICHUH T'a30B;

8) mpOorHO3MpOBaTh, AHATTU3UPOBATH M OLEHUBATH C MO3UINI 3KOJIOrHYeCKON Oe30MacHOCTH
MOCJIE/ICTBHS OBITOBOM M TIPOW3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA, CBI3AHHOU C MepepabdOoTKOM
BEIIIECTB; MCIIOJB30BaTh IMOJyYEHHbIE 3HAHUS JUISl MPHUHATUS TPAMOTHBIX pEIICHUH MpobiieM B
CUTYAIIUSX, CBI3aHHBIX C XHMHUEH;

9)chopMHPOBAHHOCTE YMEHHMH CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUI
HKCIEPUMEHT (MOJIydeHHE M H3yYeHUE CBOMCTB HEOPraHMYECKUX W OPraHUYeCKHX BEIECTB,
KAUECTBEHHBIE PEAaKLMM  YIJIEBOJOPOJOB  pA3IMYHBIX KIJIACCOB U  KUCIOPOJCOIAEPIKAIINX
OpraHMYECKHUX  BEIIECTB, pELICHHE  OSKCIEPUMEHTAIbHBIX  3aJad [0  paclo3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIECTB) C COOJIIOJICHHEM IMpaBUJl O€30MacHOr0 OOpaIleHus ¢
BellecTBaMM U J1abopaTOpHBIM  00OOpyaoBaHuEM, (QOpPMYIMpPOBaTH 1€MW  HCCIEAO0BaHUSA,
IPEJOCTABIIATh B PA3IMYHON (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OIICHUBATh MX
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JIOCTOBEPHOCTS;

10) ocymiecTBIATh IEICHANPABICHHBIA MOUCK XUMHUYECKON WH(OpMAIMd B Pa3IUIHBIX
UCTOYHMKAX (Hay4Has M ydeOHO-Hay4yHas JUTeparypa, CpPelCcTBa MaccoBOM WH(pOpMAIHMH, CETh
WuTepHeT u apyrue), KpUTUYECKH aHAIM3UPOBaTh XUMUUYECKYIO HH(OpMallUIo, IepepadaThiBaTh ee
Y UCTIOJIh30BaTh B COOTBETCTBHH C TIOCTABIICHHOW y4eOHOM 3a1aueii;

11) oco3HaBaTh OMAaCHOCTb BO3JEHUCTBUS Ha >KUBBIE OPTaHU3MBbI ONPEACICHHBIX BEIIECTB,
IIOHMMasl CMBICI TOKa3aTelis NMPEeAEIbHON JT0IMyCTUMOM KOHLIEHTpAIMK, U MOSACHATh Ha IpUMEpPax
CIocoObl YMEHBILICHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3/ICHCTBHS Ha OpraHU3M YeJIOBeKa.

1.4. PexoMeHayemMoe KOJIUYECTBO YaCOB HAa OCBOEHHe NPOrpaMMbl Yy4eOHOH
JAUCUMIIAHBI:

MaKCcUMallbHOU ydeOHoU Harpy3ku oOyuatomerocs 100 gaca, B Tom ymce:

00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyu4aromerocs 68 Jaca;

2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

2.1.00beM y4eOHOii TMCHUIJIMHBI M BUABI Y4e0HOI padoThl

O06bEeM YacoB

Bun yuebHoit paboTbl 2023 r.u.,
2024 r.H.
MakcumanbHast yueOHast Harpy3ka (Bcero) 100
O0s3arenpHas ayquTOpHas yueOHasi Harpy3Ka (Bcero) 68
B TOM YHCIIE:
JIEKLIUA 34
IIPAKTUYECKNE 3aHATHS 17
1a0opaTOpHbIE 3aHATHUS 17

KypcoBbl€ paboThl/ MPOEKTHI
CamocrosiTenbHasi paboTa cTyieHTa (BCEro)
B TOM YHCIIE

VHJIMBU1YaJIbHBIA POEKT 32
Koncynpsranun/KoHTpons

IIpomexyrouHas atTectanus B popme nuddepeHaibHOro 3a4era




2.2. TemaTuyeckuii mjian u coaep:xkanue TucuMInHbICO0.02.02«Xumus»

O0beM yacoB

HanmeHoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa 2023 r.n Yposensn
pa3/iesioB U TeM o0yJammmuxcs, KypcoBasi padora (IIPoeKT) (ec/iu npedycmompensi) 2024 FHI OCBOEHHUS
1 2 3 4
Paznen 1. OcHoenble 3aKOHbL XUMUU
CoaepskaHue yuaeOHOro (JIEKIIMOHHOI0) MaTepraja
1 | OcHoOBHBIC NOHATHS XMMHH. 3aKOH COXPaHEHHs MACChl BELIECTB 1
2 | 3akon I'ecca 2
3 | Ctpoenue atoma, nepuoauueckas cucteMa MeHeneeBa 14 3
4 | Teopwus 3ICKTPOJIHTHICCKON TUCCOITHAITTN
5 | OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC TPOIIECCHI
6 | 'mapoaus coneit
[TpakTHYecKue 3aHATHI
1 | Pemenue 3a1a4 «3aK0OH COXpPaHCHHSI MACcChI BEIIECTBY» 2
2 | Pemenue 3agau «CTpocHHEe aTOMa, IEPUOIHUECKas cucTeMa MeHeneeBay 2
3 | Pemenne 3amau «Teopust 3IEKTPOTUTHUESCKON AMCCOITHAIII) 2
4  Pemenue 3a1a4 «OKUCIHTEIHHO-BOCCTAHOBHUTEIbHBIE TIPOIECCHI» 2
5 | Pemenue 3amau «'uapoaus3 coneiy 2
6 | JlabopaTopHas paboTa — THAPOJIM3 COJIEH 2
7 | JJabopaTopHas pab0Ta — OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUH 2
8 | Pemenue 3a1au «BolurciieHue KOHIICHTPAIMK PACTBOPOBY 2
Bcero 30
Paznen 2. Heopzanuueckana xumusn
Conepxanue yu4eOHOro (JIKIIMOHHOT0) MaTepurajia 1
1 | Xumus MeTaJljIoB 2
2 | XuMHus HEMETAIIOB 8 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa S 51€MEHTOB 2
2  CBoMicTBa p JIEMEHTOB 2
3 ‘ CaoiicTBa d 21eMeHTOB 2
Bcero 14
Pasnen 3. Opzanuueckas Xxumus 1
Copepxanrie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTAHHYECKUX COSAMHEHUN 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 8
IIpakTraeckue 3aHsATHS .
1 | Pemenue 3anau «<HoMeHKIaTypa U H30MepHs OPraHUYECKUX COEIMHEHHI» 2
2  TlomydyeHue npeaenbHBIX M HENPEACIbHBIX YIIICBOIOPOIOB 2
3 | CaoiicTBa ciupTOB M KapOOHOBBIX KMCIOT 2
Bcero 14
Paznen 4. Hauana xumuueckozo ananusa 1
Conepxanne yaeOHOTO(JIEKIIMOHHOTO) MaTepralia 2




1 OCHOBHBIC IIOHATHUA aHaﬂI/ITI/IquKOﬁ XUMHUN 4

HpaKTI/I‘{eCKI/Ie 3aHATUA

1 | U3ydenue Ka4yeCTBEHHBIX PEAKLIMI OPraHMYECKUX BELLECTB 3

2 | V3yueHune Ka4yeCTBEHHBIX PEAKIUi HEOPraHMIECKHX BEICCTB 3

Bceero 10
NHnuBuayanbHBINA TPOEKT 32
[TpomexyTouHas arrectanus B popme qudhepeHIraIbpHOro 3a4era

100

Jl1s XxapaKTepUCTHKU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIoIue 0003HAUCHHUS:

1.— o3HaKOMUTENBHBIN (Y3HABAaHUE PAHEE U3YUYECHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIH (BBIOJHEHUE IEATEIHHOCTH 110 00pa3Ily, MHCTPYKIIUU WK O]l PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBITIOJTHEHUE ICATEIIFHOCTH, PEIICHUE IPOOJIEMHBIX 3a71a4).



3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnedyeHuIo
Peanuzanus yaeOHON AUCHUIUTUHBI TPEOyeT HATMYKS KaOMHETOB:

- JlaGopaTopusi aHajguTHyeckod xumuu Ne 99 s mpoBeAcHHS YYEOHBIX 3aHSTHM,
BBITIOJIHEHUSI KYpPCOBOTO IMpoekTa (padoTbl), B TOM YHCIE TPYIIOBBIX W WHIWBUIYAIBHBIX
KOHCYJIbTAllMi,  TEKyHNIero KOHTPOJIE U  TNPOMEKYTOYHOM  aTTECTalluM;  OCHAIllEHHAas
CHeMaTN3UPOBAHHON Mebenbio (pabodee MecTo MpenojaBareis, CTOJbI, CTYNbs); TexHudeckue
cpelacTBa OOy4YeHUs: CHEelHATU3UPOBAHHOE ydeOHOe 00OpyqOBaHHE - BBITSDKHOM IIKad, ra3oBble
TOPENIKH, CYIIMJIBHBIA MIKad, ydeOHO-HArNsgHBIC IMOCOOUs, OOECIEeUMBAIOIINE TEMATHUYCCKUE
WUTIOCTPAIIMK, COOTBETCTBYIOIIKE PA0OUNM y4eOHBIM IPOrpaMMam - TaOJIUIIbI, TIAKaThI

-YueOHasi ayautopusi Ne 74 Uit mpoBeNeHHS YYEOHBIX 3aHATUH, BBIIOJHEHHS KypCOBOTO
npoekta (paboThl), B TOM YHCIE TPYIIOBBIX W HHIU-BUIYaldbHBIX KOHCYJIbTALUN, TEKYLIETO
KOHTPOJISL ¥ MMPOMEXYTOYHOM aTTECTallMy, OCHALICHHAs CIEeNHATN3UPOBaHHON Mebenbio (pabouee
MECTO MPEenoAaBaTesi, CTOJIbI, CTYNbs, ayAUTOPHAs JOCKA, MOMKA).

TexHuueckue cpeacTBa 00ydeHHUs: HAOOP JEMOHCTPAIIMOHHOTO 000PYAOBaHUS (ayJHO CHCTEMA,
MPOEKIIMOHHBIA 3KpaH, MPOEKTOpP, MepCO-HaJIbHBI KOMIBIOTED), yueOHO-HATNsAIHBIE MOCOOUs
o0ecrieynBaOIIMe TEMAaTUYECKHE HJUIIOCTPALMH, COOTBETCTBYIOIIHME pPAabOYMM  y4eOHBIM
mporpaMmaMm - Tajgepes MOpPTPETOB (HU3UKOB, My3ed ¢uznyeckux mNpuOOpoB, BHUPTyaIbHas
nabopaTopust PU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuetr Ne 1834 ot 16.03.2010
000 «Oxnas Codreepnas kommanus»;, Office Standard 2013 Jlunensus Ne 64009631 or
28.08.2014 OPEN 940142247Z7ZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBOOOTHO pacmpocTpaHsieMoe POoIpHeTapHOe MporpaMMHoe odecrieueHue; Google
Chrome CBobGoano pacrnpoctpansemoe 10, munen-3us freeware; Unreal Commander CB0o601HO
pactpoctpansiemoe [10, muuensus freeware; Zoom Tapud ba3osrit CBoO01HO pacmpocTpaHseMoe
[10, ZoomVideoCommunications, Inc; Skype CBo6ogHO pacmpocTpaHsemMoe MNpONpUeTapHOe
nporpammuoe obecrieuenue; Dr.Web JloroBop Ne PI’A01140022 ot «16» SuBaps 2025 r. Mexay
OI'BOY BO «Jlonckoit TAY» u OO0 «KOMITAHUSA T'OHAAJIb®»; 7-zip CBoGoaHO pacmpo-
ctpangemoe IIO, GNU Lesser General Public License; Yandex Browser Co0Ooano
pacrpocTtpansemoe [10

- Ilomernenue s XpaHeHHUS M MPOMUIAKTUYECKOTO OOCTYXHBaHUS y4eOHOTO 000pyIOBaHHS
aynuropus Ne 98; ocHallleHHOE CHELMANTU3UPOBAHHONW MeOebIo JJIsl XpaHEHUs 00O0pyaoBaHMUS,
TEXHUYECKUMHU CPEICTBAMH Ul €ro OOCTYXMBaHUS (IUCTHIUIATOP, XOJOIMJIBHHUK, BBITSDKHOW
mkag, ra3oBble TOPENKH, LKA i1 peakTHBOB M J1a0OpaTOpHOM mocynbl, KOHAYKTOMETp, pH-
METp).

- YueOHasa ayauropusi Ne 235 [lomemenue ans XpaHeHUs: U MPOPUIAKTUIECKOTO 00CTyKUBaHUS
yueOHOT0 000PYIOBAHMS.

YKOMIUIEKTOBAHO CHEIHUATU3UpPOBAaHHONM MeOenbio  (cToi, MmKadbl, ceild) s XpaHEHUS
000py10BaHUS.

Windows 10 Pro Jimmensuss Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot
Microsoft Volume Licensing Service Center; Of-fice Standard 2016 Jluuensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice
CBobOoano pacrpoctpansiemoe 10, nmunensus Apache License 2.0, LGPL; Adobe acrobat reader
CB000HO pacmpocTpaHseMoe MPornprueTapHoe mporpaMmMaoe ooecnieuenne; Zoom Tapud bazosrii
CBobomHo pacmpoctpansiemoe [0, ZoomVideoCommunications, Inc.; Skype Csobomno
pacrpocTpaHsieMoe MponpueTapHoe mnporpamMmHoe obecreuenne; Yandex Browser CoGomgHO
pactipoctpansiemoe [10; Dr.Web oroBop Ne PI'A01140022 ot «16» SAuBaps 2025 1. mexnay
®OI'BOY BO «/lonckoit TAY» 1 OO0 «KKOMITAHUA I'OHJAJIb®y; 7-zip CBobogHO pacmpo-
crpansiemoe IIO, GNU Lesser General Public License; Yandex Browser CBo6oaHo
pactpoctpansiemoe [10; Jlaboparopus MMUC «Ilnansr» Jo-roBop Ne 2789-24 ot 16 mas 2024 r.
mexay @I'BOY BO «/lonckoit TAY» 1 OO0 «JIaboparopuss MMUC».



3.2. UudopmanuonHoe odecriedeHne 00yueHust

KosaunvecTBo HUcnoanbiye
IK3eMILISIPOB B | TCSl NIPH
Ne
o\ OcHOBHbIE HCTOYHUKH oudamnoreke / U3YYEeHHUH
CChLIKA HA pa3iesioB
9BC
1 Xumus : 10-# xace : yriayOJI€HHBIN YpOBEHbB : yu4eOHHK / https://e.lanbook | 1-4
B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u ap.] ; .com/book/4374
oy pepaknuei B. B. Jlyauna. — 11-e usn., crep. — 47
Mockaa : [IpocBemenue, 2024. — 446 ¢. — ISBN 978-5-
09-112282-4. — Tekcrt : 31eKTpoHHBI // JIaHb :
AJIEKTPOHHO-0MOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/437447. — Pexxum nocryma:
JUIsL aBTOPU3. MOJIb30BATEIECH.
Xumus : 11-# kmacc : yriny0aéHHbIN ypoBeHb : yuebuuk / | https://e.lanbook
B. B. Epemumn, H. E. Ky3smenxko, A. A. JIpo3nos, B. B. .com/book/4374
Jlynun ; mox penakiueit B. B. Jlyauna. — 11-e u3g., crep. | 50
— Mockaa : [Ipocsemmenune, 2024. — 478 c. — ISBN 978-
5-09-112283-1. — TekcT : ayeKTpoHHbIH // JlaHb :
3JIEKTPOHHO-OMOnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/437450. — Pexxum focryma:
JUIsL aBTOPH3. MOJIb30BATEIICH.
3 baunos, JI. H. Xumus / JI. H. baunos, WU. JI. Ilepdunosa, | https://e.lanbook | 1-4
T. B. CokomoBa. — 3-e u3., crep. — Cankr-IlerepOypr : | .com/book/3339
Jlanp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
TexcT : anexTpoHHbIH // JIaHb : 31eKTpOHHO-0MOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/333974—
Pexxum ocTyna: s aBTOpU3. MOJIb30BaTEIICH
KouaunvecTBo Hcnoaniye
Ne IK3EMILISIPOB B | TCS PH
11\-11 JdonmosiHUTE/IbHbIE HCTOYHUKH ondauorexe / U3YyYCHUU
CCBHLIIKA Ha pa3ziesioB
9BC
2 Capraes, [1. M. O6miast u Heopranuueckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-¢ u3j., crep. — Cankr-IletepOypr : Jlaub, .com/book/3102
2023. — 276 c.— ISBN 978-5-507-46508-8. — Tekcr : 32

ANEeKTpOHHBIHN // JIaHb : 3IEeKTPOHHO-OUOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/310232. —
Pexxum pocTyna: 11 aBTOpHU3. MOJIb30BaTeNei.

IlepeyeHb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

Pesxkum mocryna

YHuBepcuterckas 6MOIMoTeKka OHIalH. DIeKTPOHHO-OMOIMOTe HAs

CHCTEMA

http://www.biblioclub.ru/

W3narensctBo Jlank. DnekTpoHHO-O0MOIMOTEUHASI CHCTEMA

https://e.lanbook.com/

Hayunast snekrponnas 6ubauorexka eLIBRARY.RU

http://elibrary.ru

KoMnieKT JTHIIeH3MOHHOT0 ¥ CBOOOTHO PACIIPOCTPAHSIEMOI0 IIPOrPaAMMHOI0 oGecrieyeHust

IlepeyeHb JIMLEH3MOHHOIO MPOTPAMMHOIO o0ecneYeHnst



https://e.lanbook.com/book/310232
http://www.biblioclub.ru/
http://elibrary.ru/

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnas Codrepnas komnanusy; OfficeStandard 2007 JIunensus Ne 42563717 ot 03.08.2007
OPEN 62544085Z7ZE09 MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader CBo6GomH(
pacmpocTpaHsieMoe MpompueTapHoe nporpaMmmuoe obecrieuenue; Zoom Tapud bazoswiit CBOOOAHC
pactpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBobogHO pacmpocTpaHsieMog
npomnpueTapHoe MporpamMmmHoe obecrnedenue;YandexBrowser CBoboano pacmnpoctpansemoe 110

MS Windows 7 OEM OLP NL LegalizationGetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOQ
«tOxnas CodreepHas kommanus»;, OfficeStandard 2013 Jlunenzus Ne 64009631 ot 28.08.2014
OPEN 940142247Z7ZE1608 ot MicrosoftVolumeLicensingServiceCenter; Adobeacrobatreader
CBOOOIHO  pacrpocTpaHsieMoe MponpueTapHoe mporpamMmmHoe obOecredenue; GoogleChromg
CBoOomHo  pacmpoctpansiemoe 110, mmmensust freeware; UnrealCommander CBobOomHG
pacnpoctpansiemoe 10, munensus freeware;Zoom Tapud bazoBeiii CBOOOIHO pacmpoCTpaHIEMOC
[10, ZoomVideoCommunications, Inc; Skype CBobomHO pacmpocTpaHseMoe MPOIPHETAPHOL
nporpammuoe obecnieuenue; Dr.Web JloroBopa Ne PI’A03060015 ot 27.03.2019, Ne PT'01270055 o1
27.01.2020 r. mexny PI'BOY BO «/lonckoit TAY» 1 OO0 «KOMITAHUS I'DHJIAJIb®y; 7-zif
CBobonno pacmpoctpansemoe 10, GNU LesserGeneralPublicLicense; YandexBrowser CBoOoaHC
pactpoctpansemoe [10

MS Windows 7 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuer Nel1834 ot 16.03.201(
000 «tOxnas Codreepnas kommanus»; OpenOffice CBobonHo pacmpoctpansemoe 10, nunensus
ApacheLicense 2.0, LGPL; Adobeacrobatreader CB0o60gHO pacmpocTpaHsieMoe MpONpUETAPHOE
nporpaMmmHoe obecriedenue; Zoom Tapud baszoBeiii CBoOomgHO pacmpoctpansiemoe [10
ZoomVideoCommunications, Inc.; Skype CBobGoaHo pacmpocTpaHsieMoe MNPOIPUETAPHOE
nporpamMmmHoe obecrnieuenne; YandexBrowser CBoboano pacnpoctpansemoe [10;Dr.Web [loroBops
Ne PI’A03060015 ot 27.03.2019, Ne PI'01270055 ot 27.01.2020 r. mexny ®I'BOY BO «Jlonckoi
I'AY» u OO0 «KOMITAHUA T'SHAAJIb®»; 7-zip CBobomno pacmpoctpansemoe [10, GNU
LesserGeneralPublicLicense; YandexBrowser CoOonHo pacnpoctpansiemoe I10O; Jlabopatopus
MMUC «IInanb» oroBop Ne§630 ot 04.10.2021 mexay ®T'BOY BO «onckoit TAY» u OO0Q
«JlaGopatopus MMUC».

Ilepeyensb npodeccHOHANBHBIX 023 JAHHBIX

1.Caiit pupmer ACKOH.http://www.ascon.ru.

2. Metonuueckue Matepualbl, pamenieHabie Ha caiite «KOMITAC B o6pa3zoBanum» http://kompas-
edu.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YUYEBHOM JUCHUATIIAHBI

KoHTponb M oOlleHKa pe3ylbTaTOB OCBOEHHUS YYE€OHOM JUCIUIUIMHBI OCYIIECTBISETCS
npenojaBaTesieM B IIPOLECCe MPOBENEHUS MPAKTUUYECKUX 3aHITUH W J1abopaTOpPHBIX pPadoT,
TECTUPOBAHUS, a TAK)KE BBITOJIHEHHS 00yJarOIUMUC] MHIUBUAYATIbHBIX 3aJaHUH.

®opMbI U METOABI
KOHTPOJISI M OLIEeHKHU
pe3yJabTaToB 00y4eHHsl

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHMS)

B pesysnbrare 00y4eHus CTYACHT TOJIKEH:

3HATh.




3aKOHOMEPHOCTSIX U I03HABAEMOCTU SIBJICHUH MPHUPOABI; O MecTe U
3HAYCHHUU XUMHH B CHCTCMC CCTCCTBCHHLIX HAYK H €C POJIM B
o0ecre4eHn YCTOMYMBOIO pPa3BUTHS YENIOBEUECTBA: B pELICHUU
po0JIeM 3KOJIOTUYECKOM, SJHEPTeTUUESCKON M MTUIIEBOH 0€30MacHOCTH,
B DPa3BUTUU MEIUIUHBI, CO3JaHUU HOBBIX MAaTepUaioB, HOBBIX
UCTOYHHUKOB OHEpPTHUu, B oOecrieueHnu panruoOHaJIBbHOI'O
IPUPOIONOIL30BaHus, B (DOPMHUPOBAHHUH MHPOBO33PEHUS U 001Iei
KyIbTyphl 4YEJOBEKa, a TakXKe OSKOJIOTMYECKH OOOCHOBAaHHOTO
OTHONICHHUSI K CBOEMY 3/I0POBbIO M IPUPOJHOM CpEJIE;

[lepuoanueckuit
YCTHBIH OITPOC.
KomnokBuym.

OCHOBOIIOJIATalOIIME TOHATUS (JOMOJIHUTENBHO K CHUCTEME IMOHATUI
0a30BOr0 ypOBHS) - M30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSIHHE
aToMa, THOpHUIM3aIKs aTOMHBIX opOuTanei, xumuueckas cBs3b (" " u
"" KpaTHBIC CBS3M), MOJIIpHAsI KOHIICHTPAIKS, CTPYKTypHas hopmyia,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckas (LHUC-TpaHC-U30MEPHUS),
TUIBl XMMHYECKHX PEAaKIMi (FOMO- U IeTeporeHHble, 0OpaTUMbIe U
HeoOpaTuMbl€), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CUCTEMBI),
KPUCTAJNIOTU/PAThI, CTENEHb JUCCOLHUALMU, 3JEKTPOJIU3, KPEKUHT,
pudopMuUHr); TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMSA, JIeKallMe B OCHOBE ITOHMMAaHUS
IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUM, COBPEMEHHbIE
NpPECTaBICHUs O CTPOCHUHU BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJEKYJSIPHOM  YpOBHSX; MPEACTABIECHUS O  MEXaHU3Max
XUMHUYECKMX  pPEaKkUud, TEePMOJAMHAMHMYECKUX U  KHHETHYECKUX
3aKOHOMEPHOCTSIX HUX IPOTEKaHUs, O XHUMHUYECKOM DPABHOBECHH,
JUCIIEPCHBIX CHUCTEMaX, (DaKTOJIOTHYECKHUE CBEJEHUS O CBOMCTBax,
COCTaBe, TOJYYCHUH U O€30MaCHOM HCIOJIb30BAHUN BAXKHEUIINX
HEOPraHMYeCKUX M OPraHMYECKHX BEIIECTB B OBITY M IPAKTUYECKOMN
JESTEIbHOCTH YeJIOBeKa; OOIIMX HAay4HbBIX MPUHIUIAX XMMHYECKOTO
NPOM3BOJICTBA (HA MpUMepe MPOU3BOJICTBA CEPHOM KUCIOThI, aMMHaKa,
MeTaHoJa, epepaboTku HedTH).

[lepuonuueckuii
YCTHBIH OIpOC.
Komnoxsuym.

yMeETb!

BBISIBIIAITh  XAPAKTEPHBIE IIPU3HAKM W B3aWMOCBS3b HM3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOLIME IIOHATHSA IIPU ONMCAHUU
CTPOCHHUSI U CBOWCTB HEOPTAaHMYECKUX M OPTaHMYECKHUX BEIIECTB U UX
[IPEBPAILCHUI; BBIABIIATH B3aUMOCBA3b XMMHYECKUX 3HAHUM C
HNOHATUSIMM W TPEJCTaBICHUSIMHM JPYTHX NPEeIMETOB uid Oosee
OCO3HAaHHOT'O MOHMMAaHUS M OOBSICHEHUS CYIIHOCTH MaTepHaIbHOTo
€MHCTBA MHpPA; HMCIOJb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS IS
00BSICHEHUS u IIPOTHO3UPOBAHUSA ABJICHUH, UMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

OrneHka pe3yabTaToB
MPAKTHYECKUX U
1abopaTOpPHBIX padoT.

UCIIOJIb30BaTh HAUMEHOBAHNS XUMUYECKUX COCIUHEHUN
MEXKIYHapOAHOTO COK03a TEOPETUUECKON Y TPUKIIATHOM XUMHUH U
TPUBHUAIIbHBIE HA3BAHUS BELIECTB, OTHOCALIUXCSA K U3YYEHHBIM
KJIacCaM OPraHWYECKHX U HEOPraHWYECKUX COECTHMHEHMI;
UCII0JIb30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBIECHUS (PopmMyIt
HEOPTraHWYECKHUX BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUUYECKUX
BEII[ECTB; COCTABIATh YPABHEHUS XUMUYECKNX PEAKIIUN U PACKPHIBATH
UX CYHIHOCTb: OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUN
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;
peaknuii HFOHHOTrOo OOMEHA MyTeM COCTABIICHHSI UX MOJHBIX U
COKpAIIICHHBIX HOHHBIX YPAaBHEHUI; pEAKIMN THAPOIIN3a, PEAKIIUN
KOMILJIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIIEKCOB IMHKA U

OreHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOpHBIX PadoT.




JIIOMUHUSA); TOJTBEPHKAATh XapaKTEPHbIE XUMUUYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIUMHU SKCIIEPUMEHTAMH U 3aIIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

KJIaCCU(UIIUPOBATh HEOPraHUYECKWE W OpPraHMYECKHUE BELIECTBA U
XUMHUYECKHE pEaKIUU, CaMOCTOSTEIILHO BBIOMpATh OCHOBaHUS U
KpUTEpUU Ui KiIacCU(UKAIMKM H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTaB W  BA)XXHEUIIME CBOWCTBA  BEILECTB,
MPUHAUIEKAUX K ONpPEAESICHHBIM KJjlaccaM W IPYIIaM COEANHEHUN
(mpocTeie BELIECTBA, OKCHUIBI, THUIPOKCHUIBI, COJH; YIIJIEBOJIOPOIBI,
npocThie 3GUpPbI, CIIUPTHI, PEHOIBI, AIbJIETH/IbI, KETOHBI, KAPOOHOBbBIE
KHUCIIOTHI, CJIOKHBIC 3(UPBI, JKUPBI, YTIEBOIbI, AMUHBI, aMUHOKHUCIIOTHI,
Oenku); TMPUMEHATh 3HAHUS O COCTaBE M CBOMCTBAX BEIIECTB IS

OreHka pe3ysbTaToB
MPAKTUYCCKUX U
1ab0paTOPHBIX padoT.

JKCIIEPUMEHTAIBHON IIPOBEPKHU TUIIOTE3 OTHOCHUTEIILHO

3aKOHOMEPHOCTEN IIPOTEKAHUS XUMHYECKHX  peaKuui u

IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIECTBIICHHS;

cOPMHPOBAHHOCTh ~ YMEHMH  MOJATBEpXkJaTh Ha  KOHKpeTHbIX | OleHKa pe3ysIbTaToB
IpUMepax XapakTep 3aBHUCHUMOCTH PEAKUUOHHON CIOCOOHOCTH | MPAKTHYECKUX U

OpPraHMYECKUX COCAVUHEHUH OT KpPATHOCTU M TUIIA KOBAJIEHTHOW CBA3HU
(" " u""), B3aMMHOTrO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
a TaKKe OT OCOOEHHOCTEH pealu3allud pa3IMYHBIX MEXaHU3MOB
IIPOTEKaHUs PEaKLni;

1a00paTOPHBIX padoT.

XapaKTePU30BaTh FJIECKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSTHIH) M HIOHOB XUMHYECKUX 2JIeMEHTOB | - 4
nepuoaoB Ilepuognueckon cucremsl J[.1. Menaeneesa u ux
BaJICHTHBIC BO3MOYKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
AEKTPOHHBIE" OPOUTAIH, YHEPIETUUECKHUE YPOBHH; OOBICHSITD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U

o0pa3yeMbIX UMH COEIMHEHUH 10 NEPUOAAM U TPYTIIaM;

Ornenka pe3yabTaToB
MPAKTHYCCKUX U
1a00paTOPHBIX padoT.

BIIQJICHUE CUCTEMOM 3HAaHUW O METOJIaX HAyYHOTO NTO3HAHUS SIBICHUI
IIPUPOJBI, UCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUAMU
IIPUMEHSATD 3TU 3HAHMS IPU SKCIIEPUMEHTAIBHOM HCCIIET0BAHUHI
BEIIECTB M Ul O0OBSICHEHUS! XUMUUECKUX SBJICHUN, UMEIOLINX MECTO B
MIPUPOJIE TPAKTUYECKOH AESITEIBHOCTH YEIOBEKA U B ITIOBCEHEBHON
JKU3HU;

OrneHka pe3yabTaToB
MPAKTHYECKUX U
1abopaTOpPHBIX padoT.

HPOBOJUTH PacyeThl 10 XUMHUECKUM (POpMyJiaM U ypaBHEHHSIM
XUMHNYCCKUX peaKuMﬁ C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX BEINYNH
(Macchl, 0ObeMa ra3oB, KOJIMYECTBA BEILIECTBA), XapAKTEPH3YIOLIHX
BEIIECTBA C KOJIMYECTBEHHOU CTOPOHBI: PACUETHI IO HAXOXKACHUIO
XUMHUYECKOH (OPMYIIBI BEIIECTBA; PacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO U3 UCXOAHBIX
BELIECTB JJAaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM A0JIEH
pPacTBOPEHHOI'O BEUIECTBA UJIU JIAHO B U30BITKE (MMEET MIPUMECH);
pacyeTbl MacCOBOM MM 0OBEMHOM J10JIM BBIXOJIa MTPOAYKTa PEaKIiH;
pacyeTsl TeIIoBoro A geKra peakiuii, 00bEeMHBIX OTHOIIEHUH ra30B;

OreHka pe3yabTaToB
NPaKTUYECKHUX U
71a00paTOPHBIX PadoT.

MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATh C MO3UIUN
9KOJIOTMYECKOM 0€30MaCHOCTH ITOCIENCTBHS OBITOBOH U
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBI3AHHOM C
nepepadOTKOM BEIIECTB; UCIIOIL30BATh MOJTYyYEHHBIE 3HAHUS JIJIS
MPUHSITHS TPAMOTHBIX PEHICHUN TPOOJIeM B CUTYaIUSX, CBSI3aHHBIX C

OreHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOPHBIX PadoT.




XHUMHEH;

C(OPMUPOBAHHOCTh YMEHHH CaMOCTOATENIFHO IUIAHUPOBATh |
IPOBOAMTh XUMHUYECKUH HKCIEPUMEHT (MOIY4EeHHE U U3ydeHHUE
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHX BELIECTB, KAaueCTBEHHBIC
peakiuu YIII€BOZOPOIOB Pa3INYHBIX KJIaCCOB u
KHCIIOPOICOAEPIKALITIX OpraHMYeCcKuX BEIIECTB, pemieHue
OKCIEPUMEHTAIBHBIX 3aJad 10 PACMO3HABAHUIO HEOPTaHWYECKUX U
OPraHMYEeCKHUX BEIIECTB) C COOJIOAGHHUEM TIpaBHJI OE30MIACHOTO
oOpallleHusT C BEIIeCTBAaMU U JIaOOpaTOpHBIM 00OpPYAOBaHUEM,
(GopMynHpOBaTh IETH HMCCIEAOBAHUS, IPENOCTABIATh B PA3IMYHOM
dopme pe3ynbTaThl HKCHEPUMEHTA, aHATU3UPOBATh M OLEHUBATh HMX
JIOCTOBEPHOCTb;

OreHKa pe3ysIbTaToB
MPAKTUYCCKUX U
1a00paTOPHBIX padoT.

OCYILECTBIISATh 1LI€JICHANPABICHHBIM MOUCK XUMHUYECKOW MH(POpPMALUU
B Pa3JIMYHBIX MCTOYHHUKAX (HayuHas M y4eOHO-Hay4dHas JIUTepaTypa,
cpeAcTBa MaccoBoi wuHGpoOpMaiuu, cerb VHTepHET H Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHYECKYIO UH(pOpMaLHIO,
nepepabaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTaBICHHON
yueOHOI 3a/1aueii;

OueHka pe3yabTaToB
NPaKTUYCCKUX U
1abopaTOPHBIX padoT.

OCO3HaBaTb OIIaCHOCTb BO3,I[€I>'ICTBPI$I Ha KUBbLIC OpraHU3Mbl
OIIPCACIICHHBIX BCIICCTB, IIOHUMAA CMbICJI ITIOKA3aTCJIA HpeﬂeHBHOﬁ
I[OHyCTHMOfI KOHOCHTPALWHW, U TIOACHATH HA ITPUMCpPaAX CIIOCOOBI
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOS,Z[GI;'ICTBHSI Ha
OpraHn3M 4CJI0BCKaA.

Onenka pe3yabTaToB
NPaKTUYCCKUX U
1abopaTOPHBIX padoT.

Hmozoewvtii konmpoJib:

Jughgpepenyuposannuviii
3auem
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