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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.01.07 «Xumusa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PabGouass mporpamMma [UCHUIUIMHBI  SIBISIETCA  YacTbl0  MPOTpamMMbl  HOJATOTOBKHU
CHCLMAINCTOB CPEIHEro 3BEHA B  COOTBETCTBUUM C  (eAepaJbHBIM  TOCYIAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpeAHEero MpodeccHOHATLHOTO 00pa30BaHUs MO CIEUUAIHLHOCTU
35.02.05 Aeponomus, YTBEpXKICHHBIM TMpUKa3oM MuHUCTEpCTBA mpocBelieHus Poccuiickoit
®enepanun Ned44 ot 13.07.2021 r.

[Tpuka3z Muntpyna Poccun ot 20.09.2021 N 644u "OO6 yTBepkIeHUN MPOPECCHOHATHHOTO
cranaapra "Arpornom"

[Tpuka3z Munnpocsemenus: Poccuu ot 13.07.2021 N 444 "O06 yrBepxaeann GeaepaibHOro
roCy/IapCTBEHHOI0 00pa30BaTEIbHOrO CTaHJApTa CPeAHEro MpodecCHOHAILHOr0 00pa3oBaHUsl MO
cnenuanbHocT 35.02.05 Arponomus”

1.2. MecTto Yy4YeOHOIi JUCHUIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKH
CIeNHATHCTOB CpPEIHero 3BeHAa: JUCIHUIUIMHA 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 JOJKHBI 3HATh!

1)  cdhopMHpOBaHHOCTH  MpPEACTABIEHUI: O  MaTepualbHOM  €IMHCTBE  MMpa,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJIEHUI NPUPOABI; O MECTE U 3HAYEHHWU XHMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ POJM B 00ECHEeYeHUM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUHU
po0JIEM 3KOJIOTMYECKOM, PHEPreTUUeCKOM M MUIIEBOW OE€30MacCHOCTH, B PAa3BUTHH MEIULIUHBI,
CO3/IaHMM HOBBIX MAaTEpPHaJOB, HOBBIX HCTOYHUKOB SHEPrMM, B OOECHEUEHUHM PalMOHAIBHOIO
IPUPOIONOIL30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyJIbTyphbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON Cpesie;

2) OCHOBONOJIATAIOIINE NOHATHS (AOMOJHUTENBHO K CUCTEME MOHITUH 0a30BOro ypoBHS) -
U30TOIBI, OCHOBHOE U BO30Y)XJICHHOE COCTOSHHME aToMa, TMOpUAM3alUs AaTOMHBIX opOuTaneH,
xummuueckast cBsa3b (" " u "", KpaTHbIE CBSI3M), MOJIIpHAsl KOHLEHTpPALUs, CTPYKTypHas (opMmyiia,
u3oMepHs (CTpyKTypHas, reoMerpuyeckast (LUC-TpaHC-U30MEpHsi), TUIBI XUMHUYECKHX peaKIHi
(roMo- M TreTeporeHHble, oOpaTUMble W HeoOpaTHMbIE), PacTBOpPbl (MCTHUHHBIE, IHUCIEPCHbBIE
CHCTEMBI), KpUCTAJUIOTUPATHI, CTENEHb TUCCOLMALINH, SIEKTPOIIN3, KPEKUHT, pU(OPMUHT); TEOpUU
U 3aKOHBI, 3aKOHOMEpPHOCTH, MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKAIIUE B OCHOBE IOHUMAaHUS
IIPUYUHHOCTA U CUCTEMHOCTH XUMHUYECKHX SIBJICHHI, COBPEMEHHBIE NPEACTABIEHUS O CTPOECHUU
BElleCTBA Ha AaTOMHOM, MOJIEKYJISIPHOM W HaJIMOJIEKYJISIPHOM YpPOBHSX; MpPEJICTaBICHUS O
MEXAaHU3MaX XMMHUYECKUX PEAKUUH, TEPMOAMHAMHUECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O XUMUYECKOM PABHOBECUH, IUCIEPCHBIX CUCTEMaxX, (aKTOJOTUYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU M O€30MaCHOM HCIOJIb30BAaHUM BAXKHEUIINX HEOPraHMYECKHX M
OpraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON [eATeIbHOCTH YeNoBeKa; OOLIMX Hay4dHBIX
NPUHIUIIAX XUMHUYECKOTO MPOMU3BOJCTBA (HA MpUMepe MPOM3BOJCTBA CEPHON KHUCIOTHI, aMMHUAKa,
MeTaHoJja, nepepadoTku HedTH).

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

1) BBIABIATH XapaKTepHbIE MPHU3HAKW U B3aUMOCBSI3b M3YyYEHHBIX MOHATUH, MPUMEHSATH
COOTBETCTBYIOILIUE MTOHATHUS IIPU ONUCAHUMU CTPOCHMS U CBOMCTB HEOPIaHUYECKUX U OPraHUUECKUX
BEUIECTB M MX MPEBPAICHHM; BBIABIATH B3aUMOCBA3b XMMHUYECKUX 3HAHUI C TMOHATUSAMU U
NpPEJCTAaBICHUAMU JAPYTUX TMpeIMeTOB [uid 0ojiee OCO3HAHHOTO TOHMMaHHUA U OOBSCHEHHUS
CYIIHOCTH MaTepHallbHOTO €IMHCTBA MHpPA; HUCIOJIb30BATh CHCTEMHBbIE XMMUYECKUE 3HAHUS IS
OOBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, UMEIOLINX €CTECTBEHHOHAYUHYIO IPHPOLLY;
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2) HUCHOJB30BAaTh HAUMEHOBAHMUS XUMHUYECKMX COEIUHEHMI MEXKIYHapOJHOIO COH3a
TEOPETUYECKOM W MPUKIAJAHOM XUMHM M TPUBHAJIbHBIC HAa3BaHMs BEILECTB, OTHOCAIIUXCS K
M3YYEHHBIM KJlaccaM OPraHMYeCKHMX U HEOPraHMYECKHUX COEIUHEHUI; UCIOJIb30BaTh XUMHUUYECKYIO
CHUMBOJIMKY JJISl COCTaBJIEHUs (OPMYJI HEOPraHMYECKUX BEIIECTB, MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpALICHHBIX M CKEJETHBIX) (OpPMYyNT OpraHMYECKHMX BEIIECTB; COCTABIATH
YPaBHEHMsI XUMMUYECKUX PEAKLUN U PacCKphIBaTh UX CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaknuii MOCPECTBOM COCTABJICHHUS 3JEKTPOHHOTO OanaHca 3TUX PEaKIHid; peakuuidi MOHHOTO
0oOMEHa ITyTeM COCTABJICHHS UX MOJHBIX U COKPALICHHBIX HOHHBIX YPAaBHEHH; peakiuii THIpoIIn3a,
peakuuii KOMILIEKCooOpa3oBaHusi (Ha NpUMEpe TUIAPOKCOKOMIUIEKCOB LHMHKA W aJIOMHHHA);
HNOATBEPXKIaTh  XapaKTepHble  XUMHUYECKHME  CBOMCTBA  BELIECTB  COOTBETCTBYIOILUMU
AKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUIN XUMUYECKUX PEaKLUi;

3) xnaccupuIMpPOBaTh HEOPraHMUECKUE U OPraHUYEeCKHE BELIECTBA U XUMUUECKUE PEeaKLuy,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHH IS KIACCU(PHUKAIINH U3Y4AeMbIX XUMUYECKHX
00BEKTOB; XapaKTepHU30BaThb COCTAB M BaKHEHIIME CBOWCTBA BEIIECTB, NPUHAIECKAILIUX K
OIIpeeIEHHBIM KJIaccaM U TpYIaM COeIMHEHUH (IPOCThIE BEIIECTBA, OKCH/IbI, TUAPOKCUIbI, COJIH;
YIJI€BOAOPOABI, MPOCThIE 3(UPbI, CHUPTHI, (HEHONIbI, ANbJIETU/bl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI,
CJIO’KHBIE A(UPBI, KHUPHI, YTIEBOIbI, AMUHBI, AaMUHOKHUCIIOTHI, OCIIKH); IPUMEHSATH 3HaHUS O COCTaBE
U CBOWCTBaX BEIIECTB I  HKCIHEPUMEHTAIbHON MPOBEPKHM TUIIOTE€3  OTHOCHTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUs] XMMUYECKUX pEaKUUid M NPOTHO3MPOBAHUSA BO3MOXKHOCTEH MX
OCYILIECTBIICHMUS;

4)chopMHpOBAaHHOCT, YMEHUN NOJATBEPXKJIAaTh HAa KOHKPETHBIX IpPUMEpPAX XapakTep
3aBUCUMOCTH PEAKLMOHHOM CIIOCOOHOCTH OpPraHMYeCKMX COCIUHEHHUH OT KpaTHOCTH M THIIA
KoBaJeHTHOM cBs3H (" " 1 ""), B3aMMHOTr0 BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a TaKke
0T 0COOEHHOCTEH peann3aly pa3InYHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUI;

5) XapakTepu3oBaThb JJEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXKIECHHOM
COCTOSIHUM) M MOHOB XMMHYECKHUX 3ieMeHTOB | - 4 mepuonos Ilepuoauueckoii cucrems! [1.U.
MeHnneneeBa U HUX BaJICHTHBIE BO3MOXXHOCTH, HMCIONB3ys moHsATHs "s", "p", "d-smexkrpoHHBIE"
opOUTaNU, SHEPTETUUECKUE YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH O NEPHOJaM U Ipymiam;

6)BlageHHe CHCTEMOM 3HAaHMH O MeToJaX HAy4yHOro IIO3HAHUS SBICHUA NPUPOBI,
UCTIONIB3YEMBIX B E€CTECTBEHHBIX HAyKax M yMEHUSMH TPHMEHSATh OTH 3HAHUSA TIpU
HKCIEPUMEHTAIBHOM HCCIIeI0BAaHUN BEUIECTB U JUIsl OObSICHEHHS] XUMUYECKUX SIBICHUH, MMEIOLINX
MECTO B IPUPO/I€ IPAKTUUECKOH I€ATEIbHOCTH YEJI0BEKa U B IOBCEAHEBHOMN KU3HU;

7) IPOBOAUTH pacueThl 0 XMMUYECKUM (OpMyJIaM M ypaBHEHHUSIM XUMHUYECKUX pPeakluii ¢
UCIIONIb30BaHUEeM (HU3MYeCKUX BeIWYMH (Macchl, OOBEMa Ta30B, KOJIMYECTBA BEIIECTBA),
XapaKTEpU3YIOIIMX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacyeThl 10 HAXO0XKIECHUI0 XUMUYECKON
(dbopMyJIBl BEIIECTBA; pacyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIU
OIHO W3 HCXOJHBIX BEIIECTB JAaHO B BHUAEC pacTBOpa C OIPEAEIECHHOW MAacCOBOM JoJel
pPacTBOPEHHOT0 BEIIECTBA WM JaHO B HM30BITKE (MMEET MPUMECH); pacuyeThl MacCOBOM WM
00BEMHOM JIOJM BbIXOJA MPOJAYKTA PEaKLUH; pacueTsl TEIUIOBOro 3¢ ¢eKxra peakiuii, 00beMHbIX
OTHOIIICHUH T'a30B;

8) mporHO3MpOBaTh, AHATTU3UPOBATH M OLEHUBATH C MO3UINI 3KOJIOrHYECKON Oe30MacHOCTH
MOCJIE/ICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKA, CBI3aHHOU C MepepaboTKOM
BEIIIECTB; MCIIOJB30BaTh IMOJYyYEHHbIE 3HAHUS JUIsI MPUHATUS TPAMOTHBIX pEIIeHUi MpobiieM B
CUTYAIIUSX, CBI3aHHBIX C XHMHUEH;

9)chopMHPOBAHHOCTE YMEHHMH CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUI
HKCIEPUMEHT (MOJIydeHHE M H3y4yeHUE CBOICTB HEOPraHMYECKUX W OPraHUYeCKHX BEIECTB,
KAUECTBEHHBIE PEAaKLMM  YIJIEBOJOPOJIOB  pA3IMYHBIX KIJIACCOB U  KUCIOPOJCOJAEPIKAIINX
OpraHMYECKHUX  BEIIECTB, pEUICHHE  OSKCIEPUMEHTANBHBIX  3aJad [0  pacrno3HaBaHUIO
HEOPraHMYECKUX M OPTaHUYECKUX BEIECTB) C COOJIIOJICHHEM IMpaBHJl 0€30MMacHOr0 OOpaIleHus ¢
BellecTBaMM U J1abopaTOpHBIM  00OOpyaoBaHuEM, (QOpPMYIMpPOBaTH I[EIUW  HCCIEAO0BaHUSA,
IPEJOCTABIIATh B PA3IMYHON (opMe pe3yabTaThl 3KCIIEPUMEHTa, aHAIM3UPOBATh U OLIEHWBATh MX
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JIOCTOBEPHOCTH;

10) ocymiecTBIATh IEJCHANPABICHHBIA MOUCK XUMHUYECKON WH(OpMAIMd B Pa3IUIHBIX
UCTOYHMKAX (Hay4Has M ydyeOHO-Hay4yHas JUTeparypa, CpPelCcTBa MaccoBOil HMH(pOpMAIHU, CETh
WuTepHeT u Apyrue), KpUTUYECKH aHAIM3UPOBAaTh XUMHUUYECKYIO HH(OpMaIlUIo, IepepadaThiBaTh ee
Y UCTIOJIh30BaTh B COOTBETCTBHH C TIOCTABIICHHOW y4eOHOM 3aaueii;

11) oco3HaBaTh OMACHOCTb BO3JEHUCTBUS Ha >KHUBBIE OPTaHU3MbI ONpPEACICHHBIX BEIIECTB,
IIOHMMAasl CMBICI TOKa3aTellsl MPEeAEIbHON JT0IMyCTUMOM KOHLEHTpAIUK, U MOSACHATh Ha MpUMEpPax
CrocoObl YMEHBILICHUS U MPEJAOTBPAILIEHUSI UX BPEAHOIO BO3JICHCTBHS Ha OpraHU3M YeJIOBeKa.

1.4. PexoMeHayemMoe KOJIUYECTBO YAaCOB HAa OCBOEHHe NPOrpaMMbl Yy4eOHOM
JAUCUMIIAHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs 196 wacos, B ToM uncie:

00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyyaromierocsi 164 gaca;

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

2.1. O0beM y4eOHOI TUCHUNIUHBI H BH/IbI Y4eOHOI padoThl

O06bEeM YacoB

Bun yuebHoit paboThl 2025 -2026 T.H.

MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 196
O06s13aTenbHas ayiuTopHas yuebHasi Harpy3ka (Bcero) 68
B TOM YHUCJIC:

JIEKLIUA 78
MIPAKTUYECKHE 3aHITHSI 78

71a00paTOPHBIC 3aHATHUS

KYPCOBBI€ paOOTHI/ TPOCKTHI
CamocTosiTenbHast paboTa cTyieHTa (BCETo)
B TOM YHCJIC

VHJIMBU1YaJIbHBIA POEKT 32
Koncynpsranuun/KonTpons 8
[TpomexyTouHas aTrectanus B popme JK3aMeHa




2.2. TemaTnueckuii mjaan u coaep:xkanue gucuunanubl CO0.01.07 «Xumusi»

O0beM yacoB

HanmeHoBanue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa 2025-2026 r.u Yposensn
pa3/iesioB U TeM o0yJammmuxcs, KypcoBasi padora (IIPoeKT) (eciiu npedycmompensi) o OCBOEHHUS
1 2 3 4
Paznen 1. OcHoenble 3aKOHbL XUMUU
CoaepskaHue yuaeOHOro (JIEKIIMOHHOI0) MaTepraja
1 | OcHOBHBIC MTOHSATHUS] XUMHH. 3aKOH COXPaHCHHS MacChl BEIICCTB 1
2 | 3akon ['ecca 2
3 | Ctpoenue atoma, nepuoauueckas cucteMa MeHeneeBa 20 3
4 | Teopwsi IEKTPOTUTHIECCKON AUCCOLMAIIUN
5 | OKUCITUTETHHO-BOCCTAHOBUTEIIBHBIC MMPOIECCHI
6 | 'maponus coneit
[TpakTHYecKue 3aHATHI
1 | Pemenue 3a1a4 «3aK0OH COXpPaHCHHSI MACcChI BEIIECTBY» 2
2 | Pemenue 3agau «CTpocHHEe aTOMa, IEPUOIHUECKas cucTeMa MeHeneeBay 4
3 | Pemenne 3amau «Teopust 2IEKTPOIUTHUECKON AUCCOITHAIII 4
4  Pemenue 3a1a4 «OKUCIHTEIHHO-BOCCTAHOBHUTEIbHBIE TIPOIECCHI» 4
5 | Pemenue 3amau «'uapoaus3 coneiy 4
6 | JlabopaTopHas paboTa — THAPOJIM3 COJIEH 4
7 | JlabopatopHas paboTa — OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 4
8 | Pemenue 3amau «BeryriciieHUE KOHIICHTPAIMH PACTBOPOBY 2
Bcero 48
Paznen 2. Heopzanuueckana xumusn
Copepxanrie yue6HOro (JIEKIIMOHHOT0) MaTepHraa 1
1 | Xumus MeTaJljIoB 2
2 | Xumus HEMETAJIOB 14 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa S 51€MEHTOB 2
2  CBoHCTBa p 2JIEMEHTOB 2
3 ‘ Csaoiictpa d 21eMeHTOB 2
Bcero 20
Paznen 3. Opzanuyueckas Xumus 1
Copepxannie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPraHUMICCKUX COSTMHEHUI 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 20
IIpakTraeckue 3aHsATHS .
1 | Pemenue 3anau «<HoMeHKIaTypa U H30MepHs OPraHUYECKUX COEIMHEHHI» 8
2  TlomydyeHne npeienbHBIX U HENPEACIbHBIX YIIICBOIOPOJIOB 8
3 | CBoiicTBa CIUPTOB U KAPOOHOBBIX KUCIIOT 8
Bcero 44
Paznen 4. Hauana xumuueckozo ananusa 1
Copepxanre yaeOHOTO(JIEKIIMOHHOTO) MaTepualia 2




1 | OcHOBHEIC ITOHATHUS AHATUTUYECKON XMMHUHU 24

[pakTryeckue 3aHATHS

1 | M3y4yeHne KaUeCTBECHHBIX PEAKIM OPraHMYECKUX BEIICCTB 10

2 | N3yueHune kaueCTBEHHBIX PEAKIIMH HEOPTAaHUIECKUX BEIIECTB 10

Bcero 44
NHnuBuayanbHBINA TPOEKT 32
KoHnTtposb 8
[IpomesxyTounas arrecranus B popme dK3aMeHa

196

JUst XapaKTepUCTHKH YPOBHS OCBOSHMS y4€OHOTO MaTepHaa HCIOIb3yIOTCs CIeAyIomue 0003HaYeHUS:

1.— o3HaKOMUTENbHBIN (y3HABaHUE paHee U3YUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — PeTPOAYKTUBHBIN (BBITIOJHEHUE IEATEITBHOCTH 110 00pa3Ily, HHCTPYKIIUHU MK TIO]] PYKOBOJICTBOM);
3. — IPOJIYKTUBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITENILHOE BBITIOJTHEHUE JIEATEIBHOCTH, pEllIeHHEe TPOOIEMHBIX 3a7ay).




3. YCJIOBUAPEA/IN3AIIUA JUCIUATIIJINHBI

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

- JlaGopaTopusi aHajguTHdeckod xumuu Ne 99 g mpoBeAcHHS YYEOHBIX 3aHSATHM,
BBINIOJIHEHUSI KYpPCOBOTO IMpoekTa (padoTbl), B TOM YHCIE TPYNIOBBIX W HWHIWBUIYAIbHBIX
KOHCYJIbTAllMi, TEKyHIero KOHTPOJIA U  NPOMEKYTOUHOM  aTTECTalluM;  OCHAIllEHHAas
CHeHMaTU3UPOBAHHON Mebenbio (pabodee MeCTO MpenojaBaTessi, CTOJNBI, CTYNbs); TeXxHHUYecKue
cpelacTBa OOy4YeHUs: CHEelHaATU3UPOBAHHOE ydeOHOe 00OpynOBaHHE - BBITSDKHOM IIKad, ra3oBble
TOPENIKH, CYIIMJIBHBIA MIKad, ydeOHO-HArlIsgHbIe IMOCOOUs, OOECIEUMBAIOIINE TEMATHUECKUE
WJUTIOCTPAIIMK, COOTBETCTBYIOIIKE pPA0OUYUM y4yeOHBIM IpOrpaMMam - TaOJIUILIbI, JIAKaThI

-YueOHasi ayautopusi Ne 74 Uit mpoBeNeHHS YYEOHBIX 3aHATUH, BBIOJHEHUS KypCOBOTO
npoekta (pa®oThl), B TOM YHCJIE TPYNIOBBIX W HMHIWBUIYaJTbHBIX KOHCYJbTAIMM, TEKYLIEro
KOHTPOJISL ¥ IPOMEXKYTOYHOH aTTECTalluu, OCHAIICHHAS CHEIHAIN3UPOBAaHHON Mebeinbio (pabodee
MECTO MPEenoAaBaTes, CTOJNbl, CTYJNbs, ayAUTOPHAs JOCKA, MOMKA).

TexHuueckue cpeacTBa oOydeHus: HabOp JEMOHCTPAIIMOHHOTO 000pyI0BaHMs (ayHO CHUCTEMA,
MPOSKIIMOHHBIA 3KpaH, MPOEKTOp, MEPCOHANBHBIM KOMIBIOTEp), Y4eOHO-HArJISAHbIE TOCOOUS
o0ecrieynBarOIMe TEMATHYECKHE HUTIOCTPALMK, COOTBETCTBYIOIIUE PAabOYMM  y4eOHBIM
mporpaMMaMm - Trajepes MOpPTPETOB (HU3UKOB, My3ed ¢u3ndeckux mnpuOOpoOB, BHUPTyaIbHas
nabopaTopust PU3UKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuetr Ne 1834 ot 16.03.2010
000 «Oxnas Codreepras kommanus»;, Office Standard 2013 Jlunensus Ne 64009631 or
28.08.2014 OPEN 940142247Z7ZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CB0OOTHO pacmpocTpaHseMoe IPOIpreTapHoe porpaMmmHoe obecrieueHue; Google
Chrome CBo6omno pacnpoctpansemoe [10, nunensus freeware; Unreal Commander CBo6oHO
pacnpoctpansiemoe 10, munensus freeware; Zoom Tapud basosrii CBoO01HO pacmpocTpaHsemMoe
[10, MTC Jlunk tapu¢ Free CBobomno pacmpoctpansiemoe 110, Snnexc Tenemoct CBoOomnHo
pacnpoctpansiemoe IO ; Yandex Browser CBobOomno pacmpocrtpansemoe I10, Inc; Skype
CBob6oHO pacpocTpaHsieMoe ImpornpueTapHoe nporpamMmmaoe obecrnieuenue; Dr.Web Jlorosop Ne
PT'A02040026 ot «05» ®empans 2026 r. . mexny ®I'BOY BO «lonckoit 'AY» u OO0
«KOMITAHUSA I'OHJAJIb®»; 7-zip CBo-6onHo pacnpoctpansemoe I10, GNU Lesser General
Public License; Yandex Browser CBo6oaHO pacnipoctpansie-moe [10

- [lomemienue i XpaHeHUs U MPOPUIAKTUUECKOT0 00CITYKMBaHUS y4eOHOTO 000pyAOBaHMUS
ayauTopusi Ne 98; ocHalieHHOE CHENMATU3UPOBAHHON MeOebIo JUIsl XpaHEHUs 00O0pYIOBaHMUS,
TEXHUYECKUMHU CPEICTBAMH Ui €r0 OOCTY)XMBaHUS (IUCTHIUIATOP, XOJOIMJIBHHUK, BBITSDKHOW
mkad, razoBble TOpeikd, mKad JUis peakTHBOB M JIAOOPATOPHOM IMOCYynbl, KOHIYKTOMeTp, pH-
METp).

- YueOnasi aynutopusi Ne235 [lomernienue st XpaHeHUs! U MPOPUIAKTHUECKOTO 00CTYyKUBaHUS
y4eOHOTr0 000pyI0BaHHS.

YKOMIIJIEKTOBAHO CIEIHUAIN3UPOBaHHON MeOenbio (cron, mKadel, cedd) s  XpaHEHHs
00opyToBaHUs.

Windows 10 Pro Jlunemsust  Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot
Microsoft Volume Licensing Service Center; Office Standard 2016 Jlunensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice
CBoboaHo pacnpoctpansiemoe [10, nmunensust Apache License 2.0, LGPL; Adobe acrobat reader
CB00OIHO pacmpocTpaHseMoe MporprueTapHoe mporpamMmmHoe obecriedenne; Z00m Tapud bazoBsiii
CBobomno pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CsoGoaHo
pacnpocTpaHsieMoe IMPONpUETapHOe MporpaMMHoe obecneueHue; Yandex Browser CsoGomnO
pacnpoctpansiemoe [10; Dr.Web [loroop Ne PI'A01140022 ot «16» SuBaps 2025 r. mMexmy
OI'bBOY BO «Jlonckoii 'AV» u OO0 «KOMITAHUA TI'SDHAAJIb®D»; 7-zip CBobomaHO
pacripoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGoaHO



pactipoctpansiemoe I10; JlaGoparopus MMUC «Ilnansi» [doroop Ne 2789-24 ot 16 mas 2024 r.
Mexay ®PI'bOY BO «/lonckoit TAY» u OO0 «Jlabopatopus MMUCy».

3.2. UndopmannonHoe odecrieueHne 00y4eHus

Kosaun4yecrBo Hcnoan3ye
e IK3eMILIAAPOB B | TCHA NMpPH
i\ OcHOBHBIE HCTOYHHUKH onoamoreke / U3YYEeHHUH
CChLIKA Ha pasaesioB
9BC

1 Xumust: 10-i kimace: yriayOnénusiii ypoBens : yueouuk / B. | https://e.lanbook | 1-4
B. Epemun, H. E. Ky3smenko, B. . Tepenun [u ap.] ; mox | .com/book/3348
penakuueit B. B. Jlynuna. — 10-e uzn., ctep. — MockBa : | 92
IIpoceemienue, 2023. — 446 c. — ISBN 978-5-09-107226-
6. — TekcT : anmekTpoHHbIH // JIaHb : 37EKTPOHHO-
oubmmoreunas cucrtema. — URL:
https://e.lanbook.com/book/334892 — Pexxum moctyna:
JUIsL aBTOPH3. MOJIb30BATEIICH.

3 baunos, JI. H. Xumus / JI. H. baunos, U. JI. [lepdunosa, | https://e.lanbook | 1-4
T. B. CokosoBa. — 3-¢ u3n., crep. — Cankr-IlerepOypr : | .com/book/3339
Jlanp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
Tekcr : anexkTpoHHBIH // JIaHb : AJIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/333974—
Pexxum nocTyna: uisi aBTOpU3. MOJIb30BaTeICH

KosmnuectBo Hcnoansye
Ne IK3eMILISIPOB B | TCS NMPH
. JonoJHUTeIbHbIE HCTOYHUKH oudsmorexe / H3y4YEeHHHU
CChLJIKA Ha pas3jienoB
IbC
2 Capraes, [1. M. O6miast u Heopranuueckas xumus / I1. M. | https://e.lanbook | 1-4

CapraeB. — 2-¢ u3j., crep. — Cankrt-IletepOypr : Jlanb, .com/book/3102
2023. — 276 c.— ISBN 978-5-507-46508-8. — Tekcr : 32
AIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOINOTEUHAS

cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxnm octyma: 11 aBTOpU3. OJIb30BATENEH.

Hepeqeﬂb HH(l)OpMalII’IOHHbIX CIIPABOYHLIX CUCTEM

HaumeHnoBaHue pecypca Pexum gocryna
YHuBepcuterckas 6uOinoTeka oHIalH. DIeKTPOHHO-OMOIMOTeYHAs hitp://www.biblioclub.ru/
crcTemMa
WznatenbctBo JIaHb. DNEKTPOHHO-OMOIMOTEUHAs CHCTEMa https://e.lanbook.com/
Hayunast snektponnas 6ubaunorexka eLIBRARY.RU http://elibrary.ru

KommnieKkT IMIeH3M0HHOr0 U ¢BOOOHO PACIIPOCTPAHSIEMOI0 IPOrPaMMHOI0 o0ecreYeHust

IlepeyeHb JIHIIEH3MOHHOTO POTPAMMHOIO0 o0ecneYyeHu st

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO «IOxHast
CodreepHas kommanus»; Office Standard 2013 Jluuensus Ne 64009631 ot 28.08.2014 OPEN 94014224ZZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOGOAHO pacmpoCTpaHsEMOE MPOIPHETAPHOE
nporpamMmHoe obOecriedenne; Google Chrome Cpobomuo pacnpoctpansemoe I10, mmmensus freeware; Unreal
Commander CpobGomno pacnpoctpansemoe I[10, munensus freeware; Zoom Tapud bazossiii CBoOoOmgHO



http://www.biblioclub.ru/
http://elibrary.ru/

pacnpocrpansemoe I10, ZoomVideoCommunications, Inc; Skype CBoGomno pacnpocrpaHseMoe HporpHeTapHOe
nporpamMmHoe obecrieuenne; Dr.Web JloroBop Ne PI'A01140022 ot «l16» SfuBaps 2025 r. mexay ®I'BOY BO
«Jlouckoit TAY» u 000 «KOMITAHUS T'OHIOAJIb®»; 7-zip CeoGomno pacmpoctpansiemoe I10, GNU Lesser
General Public License; Yandex Browser CsoGomato pactpoctpassemoe I[10

Windows 10 Pro JInnensus Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft Volume Licensing
Service Center; Office Standard 2016 JInuensust Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; OpenOffice Co6oano pacmpocrpansemoe I10, mumensus Apache License 2.0,
LGPL; Adobe acrobat reader CBoGoaHO pacnpocTpaHseMoe IpONpUETapHoe MporpaMmmuoe obecneuerne; Z00m Tapud
Basogsiit CBoGoaHO pacnpoctpansemoe 110, ZoomVideoCommunications, Inc.; Skype CoboaHo pacmpocTpaHsemMoe
npomnpHeTapHoe IporpammHoe obecreuenue; Yandex Browser CBo6oano pacmnpoctpansemoe I10; Dr.Web JTorosop Ne
PI'A01140022 ot «16» Aupaps 2025 r. mexay PI'BOY BO «lonckoit TAY» 1 OO0 «KOMITAHUWA I'DOHAAJIb®y;
7-zip CeobGomHo pacnpoctpansemoe I[10, GNU Lesser General Public License; Yandex Browser Cpo6omHo
pacnpoctpansiemoe [10; Jlabopatopus MMUC «Ilnaner» dorosop Ne 2789-24 ot 16 mas 2024 r. mexay ®PI'bOY BO
«Jouckoit TAY» u OO0 «JIaboparopus MMUC».

Ilepeyens npodeccuoHAIBLHBIX 023 TaHHBIX

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

2.Metoauueckue MaTepHraiibl, pasMerieHHbie Ha caiite «KOMITAC B obpa3oBanum» http://kompas-
edu.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCLHUATIJIMHBI

KouTponb u oleHKa pe3yabTaTOB OCBOCHHUS YYE€OHOM JUCHUIUIMHBI OCYIIECTBISETCS
MpernojiaBaTesieM B TIPOLeCCEe MPOBEACHUSI MPAKTHUECKUX 3aHATUA M JTa0OpaTOpHBIX pPadoT,
TECTHUPOBAHUS, a TAK)KE BHIMOTHEHUS 00Y4aIOIIMMUCS WHANBUAYAIbHBIX 3aJaHUH.

@DopMbI U METOABI
KOHTPOJIA U
OLIEHKH
pe3yJIbTaToB
o0yueHust

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA)

B pesysibrare 00y4eHus CTyA€HT T0JIKEH:

3HATh.

3aKOHOMEPHOCTSIX W TO3HABaeMOCTH SIBIIEHUI MpHUpoabl; o mecte U | [lepuogmueckuii
S3HAQYCHHUU XUMHH B CHCTCMC CCTCCTBCHHBIX HAYK H €€ pPOJIM B YCTHblf/'I orpoc.
o0ecreyeHn YCTOMYMBOTO pAa3BUTHS 4YeloBeuecTBa: B pemieHUH | KommokBuyMm.
poOJIeM SKOJIOTHUECKOM, IHEPreTUYECKON U TUIIEBOI 0€30MacHOCTH,
B DPa3BUTUU MEIUIMHBI, CO3JIaHUU HOBBIX MAaTEpUaIOB, HOBBIX
NUCTOYHHUKOB OHEpPTHUu, B o0ecrieueHun panroHaJIBHOI'O
MPUPOIONIONB30BaHus, B (DOPMHUPOBAHHH MHPOBO33PEHHUS U 0OmIei
KyJbTYyphl 4eJOBEKa, a TakkKe OSKOJOTHYECKH OOOCHOBAaHHOTO
OTHONICHHSI K CBOEMY 3JI0POBBIO U MPUPOJTHON CpeJIe;

OCHOBOIIOJIATAIOIINE TOHATHS (AOMOTHUTENBHO K cuctemMe mnoHsaTuil | [lepnoamdeckuit
0a30BOT0O YpOBHS) - M30TOIbI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHUE | YCTHBIN OIpoC.
aToMa, TUOpHUIM3alMs aTOMHBIX opOuTanel, xumuyeckas cBsizb (" " u | KomnokBuym.
""" KpaTHbIE CBSI3U), MOJISIpHAsl KOHIIEHTpalUs, CTPYKTypHas ¢popmyia,
uzoMepust (CTpyKTypHasi, TeomeTpudeckas (LHC-TpaHC-U30MEPHS),
TUIBl XUMHYECKHX peaKIMid (FOMO- U TeTeporeHHble, 0OpaTUMble U
HeoOpaTUMble), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTENEHb IUCCOLUALMM, 3JIEKTPOJIN3, KPEKHHT,
pUGOPMUHT); TEOPUH u 3aKOHBI, 3aKOHOMEPHOCTH,




MHPOBO33pPCHYCCKHE 3HAHUS, JIeKAIIMEe B OCHOBE IOHHUMAHHS
MNPUIUHHOCTU U CUCTCMHOCTH XHMHYCCKHUX HBJICHI/II‘/JI, COBpPCMCHHBIC
IPEICTABICHUS] O CTPOCHUY BEIIECTBA HA aTOMHOM, MOJICKYJISIPHOM U
HAaIAMOJICKYJIIPHOM YPOBHAX; MNpeaACTaBJICHUA (6] MEXaHU3Max
XMUMHYECKUX  PEaKUHid, TEPMOIUHAMHYCCKUX W  KHHETHYCCKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHHs, O XUMHYECKOM paBHOBECHH,
JIMCIIEPCHBIX CHCTEMax, (haKTOJOTMYECKHE CBEICHHS O CBOWMCTBAX,
COCTaBe, TOJYYCHHH W OE30IIaCHOM HCIIOJIb30BAHUU Ba)KHEHUIINX
HEOPTaHWYECKHX U OPTaHWYECKHX BEIIECTB B OBITY U MPAKTHYECKOU
JACATCIIbHOCTH YCJIOBCKA, 06H_[I/IX HAay4YHBIX IPUHOUIIAX XUMHUYCCKOI'O
HPOU3BO/ICTBA (Ha MPUMepe MPOU3BOJICTBA CEPHOI KUCIIOTHI, aMMHUAKa,
METaHOJIa, epepaboTKu HEPTH).

yMeTb!

BBIBIIATh XAPAKTEPHBIC IIPU3HAKM U B3aUMOCBA3b M3YYEHHBIX
HNOHATHH, NPUMEHATh COOTBETCTBYIOUIME IIOHATUSA IIPU ONUCAHUU
CTPOCHHUSI U CBOWCTB HEOPIAHUYECKUX M OPraHUYECKHMX BEIECTB U UX
IIPEBPALCHUM; BBIABIATH B3aUMOCBSI3b XMMHMYECKHX 3HAaHUU C
HNOHATUSIMM U TPEJICTaBICHUSIMM JPYTUX HPEIMETOB uid Oojee
OCO3HAaHHOI'O MOHMMAaHUS M OOBSCHEHUS CYIIHOCTH MaTepHaJIbHOI0
€IMHCTBA MHpPA; MCIOJIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUA IS
00BsICHEHUS U IIPOrHO3UPOBAHUS SBJICHUH, HUMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

OrueHka pe3yabTaToB
NPaKTUYCCKUX U
1a00paTOPHBIX
pabor.

MCII0JIb30BaTh HAMMEHOBAHUS XUMUUECKUX COCIUHEHUN
ME¥KIYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIAJHOM XUMHUH U
TPUBUAJIbHBIE HA3BAHUS BEILECTB, OTHOCSILUXCS K U3YYEHHBIM
KJIaCCaM OPraHWYECKMX U HEOPraHWYECKUX COCIMHEHMM;
UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY U1l COCTaBJIEHUS (POpMYII
HEOPraHWYECKHUX BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX
BEIL[ECTB; COCTABIATh YPABHEHUS XUMUYECKNX PEAKIUN U PACKPHIBATH
UX CYHIHOCTB: OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKLnil;
peaknuii MOHHOro 0OMEHA ITyTeM COCTABIICHHSI UX MOJHBIX U
COKpAIlCHHBIX HOHHBIX YPABHEHMI; pEaKIMi THAPOJIN3a, PEAKIUI
KOMILJIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB LIMHKA U
AIIOMHUHMS ); TOATBEPKIATh XapaKTepHbIE XUMUYECKUE CBOWCTBA
BEILECTB COOTBETCTBYIOLIUMHU SKCIIEPUMEHTAMH U 3aMUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

OneHka pe3yabTaToB
MPAKTHICCKUX U
71a00paTOPHBIX
pabor.

KJIaCCU(UIIUPOBAaTh HEOPraHWYECKWE U OpraHMYECKHUE BEILIeCTBA U
XMMHUYECKHE pPEaKIMM, CaMOCTOSTEIbHO BbIOMpAaTh OCHOBaHHUS U
KpUTEpUU Ui KiIacCU(UKAIMKM H3Yy4aeMbIX XHUMHUYECKUX OOBEKTOB;
XapaKkTepu30BaTh COCTaB W  BAKHEHIIME CBOWCTBA  BEILECTB,
MpUHAUISKAIINX K ONpEeIeIeHHbIM KilaccaM M IpylrnaM COeIMHEHUN
(mpocThle BEIIECTBA, OKCHU[bI, TMIPOKCHJBI, COJIA; YIJIEBOAOPOIBI,
npocThie AGUPHI, CIUPTHI, PEHOJBI, alIbJETHU b, KETOHBI, KAPOOHOBHIE
KHCJIOTBI, CIIOXKHBIE 3(DUPBI, )KUPBI, YTIEBOAbI, AMUHBI, AMUHOKHCIIOTHI,
OenkH); MPUMEHATh 3HAHUS O COCTaBe M CBOWCTBAaxX BEILIECTB JUIS
AKCIEPUMEHTAIbHON IIPOBEPKH TUIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN NIPOTEKAHUs XUMHUYECKUX peakuuit 51
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;

OreHka pe3yabTaToB
NPaKTUYECKUX U
1a00paTOPHBIX
pabor.

chOpMUPOBAHHOCTh ~ YMEHHMM  TIOATBEPXAATh  Ha
MPUMEPAX  XapakTep 3aBUCUMOCTUM PEaKLUUOHHOM

KOHerTHBIX
CIOCOOHOCTH

OreHka pe3yabTaToB
MIPAKTUYECKUX U




OpPraHMYECKHUX COCAVHEHHUN OT KPATHOCTH M TUIA KOBAJIEHTHOW CBA3H
(" " u""), B3aMMHOTIO BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
a TaKKe OT OCOOEHHOCTEH peanu3aluu pa3iMyHbBIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLIUM;

1a00paTOPHBIX
pabor.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSTHMH) ¥ HIOHOB XUMHYECKUX 3JIeMeHTOB | - 4
nepuonoB [lepuoanueckoii cucremsl [I.11. MenneneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
3JICKTPOHHBIE" OPOUTAIH, SHEPTETUUECKUE YPOBHU; OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U

o0pa3yeMbIX UMH COEIMHEHUH 110 IEPUOAAM U TPYIIIIAM;

OreHka pe3ysIbTaToB
MIPAKTUYECKUX U
1a00paTOPHBIX
pabor.

BJIQJICHUE CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO MO3HAHUS SBICHUI
MIPUPO/IbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMH
MIPUMEHSTD 3TH 3HAHMS TIPU SIKCTIEPUMEHTAIBHOM HUCCIEI0BAaHUHT
BEILIECTB U ISl OOBSICHEHHS XMMUYECKHUX SIBICHHH, HMCIOIINX MECTO B
MIPUPO/IE TPAKTUYCCKOM JCSITEIBHOCTH YEJIOBEKA M B TIOBCEAHEBHOM
JKHU3HU,

OreHka pe3ysIbTaToB
MIPAKTUICCKUX U
1a00paTOPHBIX
pabor.

MMpOBOANTDL PACUYCTLI 10 XUMHWYCCKHUM q)OpMy.]'IaM " YPaBHCHUSAM
XUMHUYCCKHUX peaKunﬁ C UCITIOJIb30BaAHHEM (1)I/I3I/I‘ICCKI/IX BCJIIMYMH

OI_IeHKa pe3yJIbTaTOB
IMMPAKTUYCCKUX U

(Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX 1a00paTOPHBIX
BEII[ECTBA C KOJUYECTBEHHON CTOPOHBI: PACUYETHI [0 HAXOXKICHUIO pabor.

XUMHUYECKOH (hOpMYIIbI BEIIECTBA; pacyeThl Macchl (00beMa,

KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITH OJTHO M3 UCXOTHBIX

BEILECTB JJaHO B BUJIE PACTBOpA C ONPEAECICHHOM MacCOBOM JoJe

PacCTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET IMIPUMECH);

pacueThl MacCOBO MJIM OOBEMHOM 10JIM BBIXOA MPOIYKTa PEaKInu;

pacueTsl TEIIOBOTo P deKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

MIPOTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBATH C MTO3UITHI OreHka pe3yabTaToB
HKOJIOTMYECKOI 0€30MacHOCTH MOCTEACTBUS OBITOBOM U NPaKTUYECKUX U
MIPOU3BOJICTBEHHOM JICSITEIbHOCTH YEJIOBEKA, CBI3AHHOM C 1a60paTOPHBIX
nepepaboTKO BEIIECTB; UCIIOIb30BATh MOIYUYEHHbIE 3HAHUS [T paboT.

MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYallUsIX, CBI3aHHBIX C

XUMHEH;

chOpMUPOBAHHOCTh YMEHHH  CaMOCTOSITENIbHO TUTAaHHpOBaTh | | OlIEHKa Pe3yJbTaToOB
MPOBOAWTh XHUMHUYECKUNA OJKCIEPUMEHT (MOTYy4eHHEe U U3YyYeHHUE | MPAKTHUYECKHX U
CBOICTB HEOPraHMYECKUX M OPTraHMYECKHX BEIIECTB, KAUECTBEHHBIE | JJAOOPATOPHBIX
peakiuu YIIE€BOA0PO/IOB Pa3IUYHBIX KJIAaCCOB u | pabort.
KHCIIOPOJICOACPHKAIINX OpraHUYEeCKUX BEILIECTB, perieHne

SKCIICPUMCHTAJIIBHBIX 3a71a4 I10 PACIIO3HABAHWIO HCEOPTaHWUYCCKUX H
OpPraHMYeCKHUX BEIIECTB) C COOJIOJACHHWEM TMpaBWil 0E30M1acHOTO
oOpallleHuss C BelIeCTBaMU U JIaOopaTOpHBIM  00OpYAOBaHUEM,
(dbopMynUpOBaTh LENM HCCIENOBAaHUS, MPEAOCTABIATh B Pa3IMYHON
dbopMe pe3ynbTaThl AYKCIEPUMEHTa, aHATU3UPOBATh M OLEHUBATH HX
JIOCTOBEPHOCTb;

OCYILECTBIIATh 1I€JICHANPABICHHBIM MOUCK XUMHUYECKOW MH(POpMALUU
B pa3IMUHBIX MUCTOYHHMKAX (Hay4yHass M y4ueOHO-HAay4Has JUTepaTypa,
cpeicTBa MaccoBoil uH(popMmaiuu, cerb WHTepHET U Jpyrue),
KPUTHYECKU aHAJIM3UPOBATh XUMHYECKYIO uH(pOopMaluIo,
nepepadarbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBIEHHON
yaeOHOM 3a/1aueit;

OreHka pe3yabTaToB
MPAKTHYECKHUX H
71a00paTOPHBIX
pabor.




OCO3HaBaTh OIMaCHOCTH BOSHeﬁCTBHH Ha JXUBBIC OPpraHU3MblL
OMpPCACIICHHBIX BCIICCTB, IOHUMAasA CMBICJI ITOKA3aTCIIA HpC,Z[GJIBHOﬁ

O1uieHka pe3ysbTaToB
NPaKTUUICCKHUX U

JOIYCTUMON KOHIIEHTPAIUH, U MOSICHATH Ha IPUMEPaxX CIOCOOBI 1a00paTOPHBIX
YMEHBIUIEHUS U IPEJAOTBPAICHUS UX BPEIHOT'O BO3/ICUCTBUS Ha pabor.
OpraHHu3M 4YeJIOBEKa.

Hmozoewtii konmpoib: IK3amen




