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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

OVYIL.COO.01.07 «Xumus»

1.1. O6saacTh NpUMeHeHHsI MPOTrPAMMBbI
Pabouas nmporpaMMa JUCHUIUIMHBL SBJISETCS YaCThIO MPOTrPaMMbl MTOATOTOBKU CIIELUATHUCTOB
CpeIHEro 3BeHa B COOTBETCTBUM C (elepaibHbIM TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaH/IAPTOM CpeIHero npodeccuoHaIbHOTO 00pa3oBanus no cneruanbHoctu 36.02.02 3o00TexHUS,
YTBEP)KJICHHBIM TIpHKa3oM MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoii denepanuu ot
19.07.2023 r. N 546.

1.2. MecTro y4eOHOIHi AUCHMILVIMHBI B CTPYKType MNPOrpaMMbl TOJATOTOBKH
CHEIHAIMCTOB CPeIHero 3BeHa: JUCIMIUIMHA OTHOCHUTCS K JUCIMIUIMHAM MAaTeMaTU4eCKOro U
00IIero ecTeCTBEHHOHAYYHOTO ITUKJIa 00I1e00pa3oBaTeIbHON MOITOTOBKH.

1.3. Heaun u 3a7a4u yuyeOHOM NUCUMILUIMHBI — TPeOOBAHHMS K Pe3y/bTaTaM OCBOEHUS
Y4eOHOH IMCUMILINHBI:

B pesynbrare ocBoenus kypcea "XumMua" CTyI€HT JOJIKHBI 3HAT!

1)  chopMUpOBAaHHOCTH  TPEACTABICHWH: O  MaTepHajJbHOM  EIMHCTBE  MUpa,
3aKOHOMEPHOCTSIX M II03HABA€MOCTH SIBJICHUI NPHUPOABI; O MECTE€ M 3HAYEHUU XHMHUU B CHCTEME
€CTECTBEHHbIX HAayK U €€ poJii B 00ECHEUYEHUN YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PELICHUU
npo0JeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3JIaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB JHEPIHMM, B OOECHEUEHHU pPallMOHAIBHOIO
IPUPOJIONOIb30BaHUA, B (POPMUPOBAHMM MHPOBO33PEHHs M OOILEH KyJIbTypbl YENIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOTHON CPEE;

2) OCHOBOIOJIAraroIINe MOHATHUS (JONOJHUTENBHO K CUCTEME MOHATHI 0a30BOr0 ypOBHS) -
M30TOIbI, OCHOBHOE U BO30YKIEHHOE COCTOSHHE aTroma, T'MOpHuau3alus aTOMHBIX OpOuTanew,
xumuyeckas cBsa3b (" " u "', KpaTHBIE CBSA3M), MOJISIpHAs KOHLEHTpaLus, CTPYKTypHas (opmyia,
nu3oMepust (CTpYKTypHasi, TeoMeTpudeckas (LUC-TpaHC-U30MEpHs), THUIbl XUMUYECKHX PpeaKlui
(roMo- W reTeporeHHble, oOpaTuMble M HeOOpaTUMBbIE), PAcTBOPHl (UCTHHHBIE, TUCIIEPCHbIE
CUCTEMBI), KPUCTAJIOTUPATHI, CTENIEHb AUCCOLMALINH, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE ITOHUMaHMS
INPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SIBIIEHUH, COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEUIECTBA HAa AaTOMHOM, MOJEKYJSIPHOM W HAJIMOJEKYJIIPHOM YPOBHSAX; IPEICTaBICHHUS O
MeXaHM3MaX XMUMHUYECKUX peakluil, TEPMOAMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUs, O XMMHUYECKOM PaBHOBECHH, AMCIEPCHBIX CUCTEMax, (PaKTOJOTHUYECKUE CBEACHUS O
CBOICTBax, cOCTaBe, MOJYyYEHUH M 0€30IaCHOM HCIOJIb30BAaHUU BaKHEMIIMX HEOPraHUYECKUX U
OpPraHMYECKHUX BELIECTB B OBITY M MPAKTHUECKOW JEsITEIbHOCTH 4YeJOBEKa; OOIIMX HAayYHBIX
INPUHIIMIIAX XUMHUYECKOTO MPOU3BOJICTBA (HAa MpPUMEpPE NMPOU3BOACTBA CEPHOM KUCIIOTHI, aMMHUaKa,
METaHoJIa, epepaboTKu HePTH).

B pesynprare ocBoeHMs Kypca "XuMus" CTyI€HT TOJKHBI yMeTh!

1) BBIBIATH XapakTepHblE TPHU3HAKHM W B3aWMOCBS3b HM3YYEHHBIX MOHSTHH, TNPUMEHSTH
COOTBCTCTBYIOIIHUC IMMOHATHUA IPHU ONIMCAaHUN CTPOCHUA U CBOICTB HCOPTaHUYCCKHUX U OPraHUYCCKUX BCIICCTB
" UX MPEBpAICHUM, BBIABIIATE B3AUMOCBA3b XUMWYCCKUX 3HAHUUN C MTOHATUAMU U NPCACTABICHUAMU APYTUX
mpeaAMETOB JIsA 00JIee 0CO3HAHHOTO MOHUMAHMS ¥ O0BSICHEHUS CYITHOCTHU MaTCpHAIbHOTO €IMHCTBA MHpPA,
HCIIOJBb30BATh CUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA IJIA OOBSICHEHHS U IIPOrHO3UPOBAHUSA SIBJ'ICHI/If/i, HUMCIOIINX
€CTECTBEHHOHAYUYHYI0 IIPUPOAY;

2) UCTONIb30BaTh HAMMEHOBAHMSI XUMHUECKUX COSAMHEHUN MEXKTYHAPOIHOTO COI03a TEOPETHUIECKOM
u HpI/IKHa)IHOI\/’I XMMUHU W TPUBHUAJIBHBIE Ha3BaHWA BCHICCTB, OTHOCANIUXCA K HW3YUCHHBIM KJlacCaM
OpraHUYCCKUX U HCOPraHUYCCKHUX COCZLHHCHHﬁ; HCIIOJIB30BAaTh XUMUYCCKYIO CHUMBOJIMKY U COCTAaBJICHUA
(GopMyJT HEOpPraHWYECKHX BEIIECTB, MOJIEKYISPHBIX M CTPYKTYpPHBIX (Pa3BEpHYTHIX, COKpAIICHHBIX H
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CKEJETHBIX) OPMYJT OPraHMYECKHX BEUICCTB; COCTABISITh YPAaBHEHUS XUMUYCCKUX PEAKIMid U PacKpPhIBATh
WX CYIIHOCTB: OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil TOCPEICTBOM COCTABICHUS DJIEKTPOHHOTO
OanaHca 3TUX peakluil; peaknii HOHHOTO OOMEHA MyTEM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH; peakUWil THIPOJIN3a, peakUuil KOMIUIeKcooOpa3oBaHHA (Ha MpHMEpe THAPOKCOKOMILIEKCOB
[MHKA W aJIOMUHUS); TOATBEP)KIATh XapaKTEepPHblE XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIINMHU
SKCIIEPUMEHTAMH U 3aITUCSIMHU YPaBHEHUH XUMUYIECKIX PEeaKIIHii;

3) kmaccu(uUUpoBaThH HEOPraHMYECKHE M OPraHWYeCKHe BEUIeCTBA W XHMUYECKHE DPEaKIUH,
CaMOCTOSITETTFHO BBIOMPATh OCHOBAHUS W KPUTEPUH JUIS KIACCH(UKAINH HW3YYaeMBIX XUMHUYECKHX
00BEKTOB; XapaKTepHU30BaTh COCTaB M BaKHEWIINE CBOWCTBA BEIIECTB, MPHHAUICKAIINX K OMPEAeTICHHBIM
KjaccaM W TpyIIaM COCOUHEHUH (IIPOCThIE BELIECTBA, OKCHABI, THUAPOKCHUIBI, COJH; YIJIEBOIOPOIHI,
npocThie 3(QUPBI, COUPTHL, (PEHONBI, ajdbJIeTUAbl, KETOHBI, KApOOHOBBIE KHCIOTHI, CIIOKHBIE I(QHPHI, KUPBI,
YTIEBOIbI, aMHUHBI, aMUHOKHCIIOTHI, OENIKW); MPUMEHATh 3HAHWS O COCTaBE M CBOWCTBAaX BEIIECTB IS
9KCIEPUMEHTAIFHOH TPOBEPKH THUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKHX
peaxnuii ¥ MPOrHO3UPOBAHHS BO3MOXKHOCTEH HX OCYILIECTBICHHUS;

4)chopMHpPOBAaHHOCTh YMEHHUH MOATBEPKIAaTh HA KOHKPETHBIX MPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHUISCKUX COCTUHEHUH OT KPAaTHOCTH W THIA KoBajaeHTHOH cBsizm (" " u "),
B3aMMHOTO BJIMSIHHUSI aTOMOB M TPYII aTOMOB B MOJIEKYJaxX; a TakKe OT OCOOCHHOCTEH peann3aluu
Pa3IMYHBIX MEXaHIU3MOB IIPOTEKAHMUS PEaKIINH;

5) xXapaKTepu30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30YXJIEHHOM COCTOSHUH) H
MOHOB XMMHYECKuX djemMeHToB 1 - 4 mepuonoB Ilepmommueckoit cucremsl [[.J1. MenneneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, HCHOJNBL3ys moHstus "s", "p", "d-anekTpoHHBIE" OpOMTAIM, IHEPreTUUCCKUC
YpOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHMHYECKHX DSJIEMEHTOB M 00pa3yeMbIX HMHU
COCIIMHEHH 10 IEpHOAaM | TpyIIaMm;

6)Bi1ajieHe CUCTEMON 3HAaHWH O METOAaX HAYYHOTO MMO3HAHUS SIBICHUH MPUPOJBI, UCIIONb3YEMBIX B
€CTeCTBEHHBIX HayKaxXx M YMEHHWSMHU TPUMEHSTh OTH 3HAHHUA TPH DKCIEPUMEHTAIFHOM HCCIECIOBaHUN
BEIIECTB W Ui OOBSCHEHHWS XUMHUYECKHAX SIBICHUH, HMEIONMX MECTO B TPHUPOJE NPAKTHYECKOH
JIesITeIbHOCTH YeJIOBeKa U B TIOBCETHEBHON KU3HH;

7) TpPOBOAWTH pacyeThl MO0 XUMHYECKHMM (opMylaM M ypaBHEHHSM XHMHYECKHUX PEaKIUH C
WCTIONB30BaHNEeM (DM3WYECKIX BEJWYNH (Macchl, 00beMa Ta30B, KOINYECTBA BEIIECTBA), XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYCCTBEHHOW CTOPOHBI: pacueThl MO HAXOXKACHUIO XHUMUYECKOH (hOpMyNbl BeIIeCTBa;
pacueTbl Macchl (00beMa, KOJIMYECTBA BENIECTBA) MPOAYKTa PEAaKIIMU, €CJIM OJHO M3 HCXOJHBIX BEIIECTB
JTAHO B BUJIE PAaCcTBOpPa C OMPEJEICHHOW MacCOBOW JI0JIEH PaCTBOPEHHOTO BEIECTBA WM JaHO B M30BITKE
(MMeeT mpuMecH); pacyeThl MacCOBOM MITM OOBEMHOM JIOJIM BBIXO/A MPOJYKTA PEAKIUH; PaCYeThl TETIJIOBOTO
a¢dekra peakiuii, 00bEMHBIX OTHOIIICHHUH ra30B;

8) TpOTHO3MPOBATh, AHAIM3MPOBATh W OICHWBATh C TIO3WIUH OJKOJIOTHYECKOW O€30MacHOCTH
MOCIIEICTBUS OBITOBOW M MPOM3BOJICTBEHHON JIESITETFHOCTH YEJIOBEKa, CBSI3aHHOH C TIepepadOTKOH BEIIECTB;
WCIIOJIb30BaTh TOJyYeHHbIC 3HAHUS JJIsl IPUHSATHS TPaMOTHBIX PEIIEHHH MPOOJieM B CUTYaIUsX, CBSI3aHHBIX
C XUMUEH;

9)chopMHUpOBaHHOCTh YMEHHH CaMOCTOSITENTPHO TIUIAHUPOBAaTh W TPOBOJWTH XHUMHUYECKHUI
IKCIEPUMEHT (MTOJTy4YEeHUE U M3YUYCHUE CBOWCTB HEOPTaHUYECKUX M OPraHUYECKUX BEIECTB, KaUeCTBEHHBIC
peaxiuy yrieBoAOPOAOB Pa3IHUHBIX KJIACCOB M KUCIIOPOJCOAEPKAIMX OPTraHMYECKUX BEIIECTB, pElIeHHe
OKCMIEPUMEHTANLHBIX 3a7ad 10 PACIO3HABaHWIO HEOPraHWYeCKMX W OPraHWYeCKHX BEIIeCTB) C
coOJIFOIeHreM TIpaBUII O€30TacHOTO OOpalleHus ¢ BelleCTBAMH H JIA0OPATOPHBIM 000pY/TOBaHHEM,
(bopMynMpoBaTh IENH HUCCIEIOBAHUS, MPEOCTABIATh B Pa3IMYHON (QopMe pe3ynbTaThl dKCIEPUMEHTA,
aQHAJTM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

10) ocyIIecTBISTh IeJICHANPABICHHBIH TOUCK XUMHUYECKON MHPOPMAIIMK B PA3IMYHBIX HCTOYHUKAX
(HayuHast u yueOHO-Hay4Hasi JIMTepaTypa, CPEeICTBA MaccOBOM HMH(poOpManuH, ceTb VHTepHET U Japyrue),
KPUTHYECKHA AaHAIM3UPOBaTh XHMHYECKYI0 WH(POpPMAIUIO, IepepadarhiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOW y4eOHOH 3aauei;

11) ocozHaBaTh OMAaCHOCTHh BO3JACUCTBUS HA JKUBBIC OPTaHU3MBI ONpPEACICHHBIX BENIECTB, IIOHUMAs
CMBICTT TIOKa3aTens MPEIEeNbHON OMyCTHMON KOHIEHTpPAIH, ¥ TOSCHATh Ha TPUMEpPax CIIOCOObI
YMEHBLICHUS U TPEIOTBPALLICHHS UX BPEIHOTO BO3ACHCTBHS HA OPIaHN3M YEJIOBEKa.



2. CTPYKTYPA U COAEPKAHME JUCIIUITJIMHbBI

2.1. O0beM yueOHOH TUCHHMILINHBI M BUIbI Y4e0HOIi padoThI

O0BbeM 4acoB

3ao4uHO
Bun yueOHOM paboThI Otno 2026

2025 r.H.

2026 r.n. | TH
MaxkcumanbHast yueOHast Harpy3ka (Bcero) 196 196
O0s13aTenbHas ayIMTOpHas yueOHasi Harpy3ka (Bcero) 164 164
B TOM YHCJIE:
JIEKLIUA 78 8
[IPaKTUYECKHE 3aHSITUSI 78 12
71a00paTOPHBIC 3aHATHUS
KYpCOBbI€ pabOThl/ IPOEKTHI
CamocrosiTenbHas paboTa CTyieHTa (BCEro)
B TOM YHCIIE
WHUBUAYAIbHBIN POCKT 32 32
Koncynpsranun/KonTpois 8 2

[IpomexyTouHas aTTectanus B popme 3K3aMeHa




2.2. TemaTnuyeckuii mjian u cogep:xkanue gucuumanubl OYIL.COO.01.07 «Xumwusi»

HanmeHoBaHnue Copep:xanue yueOHOT0 MaTepuaJia, 1a00opaTopHbie padoThl H MPAKTHYECKUE 3aHATHUS, CAMOCTOATeIbLHAsA padoTa OBLeM 4aCOB Yposens
pa3aesioB M TeM o0yyammuxcs, Kypcopasi paéora (IPoeKT) (eciu npedycmompetvl) 0CBOEHHS
2 O0YHO 3209HO 4

Pazmen 1. OcHogHble 3aKOHBL XUMUU
Copepxanne yaeOHOTo (JICKIIMOHHOTO) MaTepHalia
1 | OcHOBHBIEC MOHATHS XUMHH. 3aKOH COXPaHECHHSI MacChl BEIIECTB 1
2 | 3akon ['ecca 2
3 | Crpoenue atoma, mepuoaMueckas cucreMa MeHpaeneesa 20 3 3
4 | Teopwus SICKTPOJIUTHICCKON TUCCOITHAITTI
5 | OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC MPOIIECCHI
6 | 'mapoaus coneit
IIpakTrueckue 3aHsITUS
1 | Pemenue 3a1a4 «3aK0H COXpaHCHHSI MACChI BEIIECTBY» 2
2 | Pemenue 3amau «CTpoeHHE aToMa, IEPHOANUECKas cucTeMa MeHieneeBay 4
3 | Pemenne 3amau «Teopust 3IEKTPOTUTHUESCKON AMCCOITHAIII) 4 1
4 Pemenue 3a1a4 «OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE TTPOIIECCHI» 4
5 | Pemenue 3amau « ' mapoau3 coeiiy 4
6 | JlabopaTopHas paboTa — THAPOJIN3 COJICH 4 1
7 | JlabopatopHas paboTa — OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIHU 4 1
8 | Pemrenue 3aau « BrrunciieHne KOHIEHTPAIMU PACTBOPOBY 2 1
CamocTtosTenpHasi paboTa 00ydaronmxcs
Bcero 48 7

Paznen 2. Heopzanuueckasa xumus
Conepkanue y4eOHOro (JIKIIMOHHOT0) Marepuaia 1
1 | Xumus MeTaaIoB 1 2
2 | XuMHus HEMETAIIOB 14 3
[IpakTHyeckue 3aHATHS
1 | CgoiicTBa S 31eMeHTOB 2 1
2  CBolicTBa p 2JIEMEHTOB 2
3 | Csaoiictpa d 21eMeHTOB 2 1
CamocrosrenbHas paboTa 00yJaromuXCs
Bcero 20 3

Pasnen 3. Opzanuyueckas xumus 1
Conepxanne y4eOHOTro (JISKITMOHHOTO) MaTepralia 2
1 | Teopus bytiepoBa.HOMEHKJIATYpa M M30MEPHs OPTaHUIECKUX COSTMHEHUH 3 3
2 | OCHOBHBIC KJIACCHI OPTaHHYECKUX COCAMHCHHIA 20
[IpakTHyeckue 3aHsATHS .
1 | Pemenue 3amau «HoMeHKIATypa U M30MepUs OPraHMUECKUX COEIMHEHMIT 8 1
2 Tlomy4yeHue NMpeAeTbHBIX W HENPEACIbHBIX YTIIIEBOIOPOIOB 8 1
3 | CaoiicTBa CIUPTOB U KAPOOHOBBIX KUCIOT 8 2




CamocrosTenbHasi paboTa 00yJarommxcs

Bcero 44
Paspgea 4. Hauana xumuueckozo ananusa 1
Coneprxaane y4eOHOTO(JIEKIIMOHHOTO) MaTepHaa 2
1 | OcHOBHBIC IOHATHS aHATUTHYECKOW XUMUHI 24 1 3
[IpakTuueckue 3aHATHS
1 | V3ydeHue Ka4eCTBEHHBIX PEAKIIMI OPraHMYCCKUX BEIECTB 10 1
2 | M3ydyeHue KaueCTBCHHBIX PEaKIMii HCOPTaHMYCCKIX BEIICCTB 10 1
CamocrosrenpHasi paboTa 00yJaromuxcs
Bcero 44 10
Hroro 156 20
KonTpouib 8 2
WNHauBuayanbHBIN NPOEKT 32 32
[IpomexyTounas arrecranus B popme dK3aMeHa
196 196

Bcero

I[J'IH XaApPaAKTCPUCTHKHU YPOBHA OCBOCHUS y‘Ie6HOl"O MaTepHraia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HAYEHMUS:

1.— o3HakOMuUTENbHBIN (y3HAaBaHUE paHEe NU3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE IEATEIBHOCTH 110 00pa31ly, MHCTPYKIUHU UM M10JT PyKOBOJCTBOM);
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHITIOJTHEHUE ICATEIIbHOCTH, PEIICHHE POOIEMHBIX 3a/1a4).




3. YCJIOBUSA PEAJIMBAIINU JNCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS KaOMHETOB:

- Yueonasn ayauropusi Ne 101 YyeOnast ayauTopus A IPOBEACHHS 3aHATUH CEMUHAPCKOTO
THUMA, KypCOBOTO MPOEKTUPOBAHHS (BBIIOJHEHHUS KYpPCOBBIX paboOT), TPYNIOBBIX U
UHIUBUAYAIBHBIX KOHCYJIbTAlMM, TEKYyHIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTecTaluy;
JlaGoparopusi XUMHH, YKOMILUICKTOBaHHAs CHEIHMAIM3HUPOBAaHHOM Melenpio (pabouee MecTo
IpernojaBaTesis, CTOJbl, CTYNbs, ayAUTOPHAs JOCKA).

Texuuueckue cpeacrtBa oOydeHHUs: HAOOp JIEMOHCTPAIIMOHHOTO O0OpYyIOBaHUSA - HOYTOYK
(mepeHOoCHOH); CIeNHaIM3UPOBAaHHOE Y4YeOHOE O0OpYJOBaHHE - BBITSDKHOM IKad, ra3oBbIC
TOPENIKH, CYNIMJIBHBIN MKad, mkad IS PEeakTUBOB U JIAOOPATOPHOW IMOCY[bI, HEeHTpudyra
(mepeHocHas), y4eOHO-HarJIsAIHbIE TOCOOHs OOECTICUMBAIONINE TEMAaTUYECKHE WILTIOCTPAIUH,
COOTBETCTBYIOIIME pab0UnM y4eOHBIM IPOrpaMMam - TaOJIHIIBI, JIAKATHL.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 or
28.11.2013 OO0 «tOxnas Codrepras kommanus»; Office Standard 2007 JTunensus Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoOOIHO pacmpocTpaHseMoe MponpuerapHoe nporpammuoe obecrneuenue; MTC Jlunk
tapud Free Cobonno pacnpoctpansemoe [10, Angexc Tenemoct CBOOOIHO pacmpocTpaHsieMoe
1O ; Yandex Browser CsoGoHO pacmpoctpansemoe [10

-Yueonas aynuropusi Ne 74 YueOHas ayaAuTopust 175l IPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA,
3aHATUH CEMUHAPCKOTO THUIA, KYpCOBOTO MPOEKTHPOBAHUS (BBIIOJIHEHUS KYPCOBBIX padoT),
TPYONOBBIX ¥ HMHAWBHUIYaTbHBIX KOHCYJbTAIMi, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTallMy, YKOMIUIEKTOBaHHAs CIEIMATU3UPOBAHHON MeOenbio (pabodee MECTO MPemnoiaBaTes,
CTOJIBL, CTYJIbsI, AyAUTOPHAS JOCKA, MOIKa).

Texnudeckue cpeacTBa oO0ydeHHs: HAO0Op JAEMOHCTPAIMOHHOTO 00oOpynoBaHus (ayauo
CUCTEeMa, MPOEKIMOHHBIA SKpaH, MPOEKTOp, MEPCOHAIBHBIN KOMIBIOTEP), Y4eOHO-HArJIsSAHbIC
noco0ust 00ecreynBaroINe TEMATHIECKUE WILTIOCTPAIIH, COOTBETCTBYIOIINE PA00OYHM YICOHBIM
mporpaMMaM - raiepesi MOPTPETOB (PHU3MKOB, My3eil (u3nueckux MNpuOOpOB, BUPTyaiIbHas
nabopartopusi GUZHKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«lOxnas Codreepnas xommnanus»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00OOHO pacmpocTpaHseMoe TporpueTapHoe mporpammHoe obOecrieuenue; Google Chrome
CBobGomgno pacnpoctpansiemoe [10, munensust freeware; Unreal Commander CsoGomHo
pactipoctpansiemoe [10, nuuensus freeware; MTC Jlunk tapu¢ Free CBob6oaHO pacnpocTpaHsiemMoe
[1O, MTC Jlunk tapud Free CBobomno pacmpoctpansiemoe [10, Annexc Tenemoct CB0OOIHO
pactipoctpansiemoe I1O ; Yandex Browser CoGomHo pacnpoctpansiemoe I1O, Inc; ; Dr.Web
JHorosop Ne PI"'A02040026 ot «05» ®eppans 2026 r. mexny T BOY BO «lonckoit 'AY» u OO0
«KOMITAHUS T'OHIOAJIb®y; 7-zip CBobomno pacmpoctpansemoe 10, GNU Lesser General
Public License; Yandex Browser Ceo6oaH0 pacrtpoctpansiemoe [10

- YyeOHnas ayauropusi Ne 235 [lomemienue A XpaHeHUs! U TPOPHIAKTHIECKOTO0 00CITYyKUBaHUS
yueOHOro 00opynoBaHUs. Y KOMIUJIEKTOBAHO CIIEUAIN3UPOBAHHON MeOembio (cTo, mKadbl, ceid)
JUTSL XpaHeHUs: 000pyI0BaHUSI.

- YueOnas ayauropusi Ne 102 [Tomemenue ans XxpaHeHUs: U MPOPUIAKTUIECKOTO 00CTyKUBAaHUS
y4eOHOTro 000py/lOBaHMs. YKOMIUJIEKTOBAHO CHELHATU3UPOBAHHOW MeOenblo Juis XpaHEHUs
000pyIOBaHUSI M TEXHUYECKHUMH CPEICTBAMU JIJISI €T0 OOCITY)KMBaHUS (CTOJBI, MIKA(bI, BHITKKA,
Kamepa s anekTpodopesa, ImKad CyMIMIbHBIA, TepMocTaT, (POTOINEKTPOKOIOPUMETP, BECHI
TOPCUOHHBIE, lIeHTpHUyTa (Majas 1 OoJblas) ,KaTOpUMETD).

3.2. UudopmanuonHoe odecriedeHne 00y4eHus

Hcnoaniye

Ne OcCHOBHBIE HCTOYHHKH KoaunuyectBO




m\m IK3EMILISIPOB B | TCSA NMPH
oudamnorexe / HU3y4YeHUH
CCBHLIIKA HA pa3zesioB
9BC
1 baunos, JI. H. Xumus / JI. H. baunos, W. JI. Ilepdunosa, | https://e.lanbook | 1-4
T. B. CokomoBa. — 3-¢ u3., crep. — Cankr-IlerepOypr : | .com/book/3339
Jlanmp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
TexcT : anexTpoHHsbI // JIaHb : 31eKTPOHHO-OMOIMOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/333974—
Pexum focTyna: ist aBTOPU3. MOJIb30BaTeICH
2 I'abpuensn, O. C. Xumus : 10-i kmacc : 6a30BbIit ypoBens | https://e.lanbook | 1-4
. yueonuk / O. C. I'abpuensu, U. I'. Octpoymos, C. A. | .com/book/4730
CnankoB. — 7-e u3n., crep. — Mocksa : [Ipocsemenue, | 33
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — Tekcr :
ANeKTpOoHHBIA // JlaHb : 3JIEKTPOHHO-OMOJIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/473033
KounyecTBo Hcnoab3ye
No IK3EMILISIPOB B | TCS PH
11\-11 JlomoJIHUTeIbHbIE HCTOYHUKH oudaHoTeKe / U3yYeHHHn
CCBHLIIKA HA pa3zesioB
9BC
1 Capraes, [1. M. O6miast u Heopranuueckas xumust / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-¢ u3j., crep. — Cankr-IlerepOypr : Jlaus, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Tekcr : 32
AJIEKTPOHHBIH // JIaHb : AIeKTpOHHO-OMOIMoTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/310232—
Pexxum nocTyna: uist aBTOpU3. TOJIb30BaTEIICH.

Hepeqeﬂb l/lH(l)OpMalH/IOHHbIX CIIPAaBOYHBIX CUCTEM

HaumenoBaHme pecypca Pexxum ocryna

YHuBepcurerckast OnbinoTexka oHlaiH. DIeKTPOHHO-OnOInoTeUHas

http://www.biblioclub.ru/
CUCTCMAa

N3narenbcTBo JlaHb. DIEKTPOHHO-OMOIMOTEYHAS CUCTEMA https//e.lanbook.com/

Hayunas snekrponnas 6uoimotexa eLIBRARY.RU http://elibrary.ru

KoMnuiekT JUMIEH3MOHHOI0 ¥ CBOOOIHO PACIIPOCTPAHACMOrO MPOrpaMMHOIo odecneyeHu

IlepeyeHb JMLIEH3MOHHOIO MPOTPAMMHOIO o0ecneYeHnst

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codreepnas komnanus»; Office Standard 2007 Jlunensus Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoOomHO pacmpocTpaHsieMoe IpomnpuerapHoe nporpammuHoe obecrnedenue; MTC JluHk
tapud Free Coboano pacnpoctpansemoe I10, SAngexc Tenemoct CBoOOIHO pacmpocTpaHsieMoe
I1O ; Yandex Browser CoboaHo0 pactipoctpansiemoe [10
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OO0
«tOxnas CopreepHas kommanus»; Office Standard 2013 JIunensust Ne 64009631 ot 28.08.2014
OPEN 94014224Z7E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00601HO pacnpocTpaHsieMoe MponpueTapHoe nporpamMmmuoe obecreuenue; Google Chrome
CBobonHo pacnpoctpansemoe [10, nuuensus freeware; Unreal Commander CBo601HO



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

pacnpoctpansiemoe 10, munensus freeware; MTC Jlunk tapud Free CBo601HO pacnipocTpansemMmoe
[1O, MTC JIunk tapud Free CBo6oan0 pacnpoctpansemoe [10, SAunexc Tenemoct CBo60aHO
pactpoctpansiemoe 10 ; Yandex Browser CBo6oHO0 pacnipoctpansemoe [10, Inc; ; Dr.Web
Horosop Ne PI"’A02040026 ot «05» @espains 2026 r. mexny ®I'BOY BO «/lonckoit TAY» u OO0
«KOMITAHUS I'DHAAJIb®y; 7-zip CBoboauo pactpoctpansemoe I10, GNU Lesser General
Public License; Yandex Browser CBo6oaHo pacnpoctpansiemoe [10

Ilepeuennb npodeccHoOHANBHBIX 023 JAHHBIX

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

2.Meroauyeckue MaTepHaibl, pa3MerieHHbie Ha caiite «KOMITAC B oOpa3oBanum» http://kompas-
edu. ru.

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCIHIUIIJIMHbI

KoHTponb M oOlLleHKa pe3ylbTaTOB OCBOCHHS YYEOHOH IUCHMIUIMHBI OCYIIECTBIISIETCS
npernojiaBaTeseM B Ipolecce MPOBENSHHs IMPAKTHUYECKUX 3aHATHH U J1a00paTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIMOJIHEHUS 00Y4alOIMMUCS UHANBUAYAJIbHBIX 3aJaHUM.

DopMbI U
MeTObI
Pe3yabTaThl 00yyeHus KOHTPOJIS ¥
(ocBOCHHBIC YMEHHSI, YCBOCHHbIE 3HAHMS) OLICHKH
pe3ybTaToB
o0yueHust
B pe3ysnbrare 00y4eHus CTYAEHT OJIKEH:
3HATh!:
3aKOHOMEPHOCTSX M II03HABAaEMOCTH SBJIEHUH MpUpoAbl; o MecTe U | [lepuognueckmii
3HAQUEHUU XHMHHM B CHUCTEME €CTECTBEHHbIX HAayK U €€ pOJIM B | YCTHBIM ompoc.
o0ecrieyeHn yCTOWYMBOIO pa3BUTHS yeloBeuecTBa: B pemeHuH | Kommoksuym.
mpoOJIeM HKOJIOTUYECKOMN, IHEPreTUUECKON U MHUIIEBON O€30MacHOCTH, B
pa3BUTHUN MEIULMHBI, CO3JaHUU HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB
SHEpruM, B OOECHEYEeHHWU pAIMOHAIBHOIO MPHUPOAOIOJIB30BAHUS, B
(bopMHpPOBAaHUN MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YElIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBBI0 U
IIPUPOJHON Cpene;
OCHOBOIIOJIAralolue MOHATHS (JIONOJHUTENBbHO K cucreMe moHATHH | [lepnoanueckuit
0a30BOT0 YpOBHs) - M30TOIbI, OCHOBHOE M BO30Y)XJIEHHOE COCTOSHHE | YCTHBIH ompoc.
aToMa, THOpUAN3alusl aTOMHBIX opOuTanei, xumuueckas cBsizb (" " u ", | KomnokBuym.
KpaTHbIE CBsI3M), MOJISIpHas KOHIIEHTpalus, CTPYKTypHas (opmyina,
u3oMepust (CTpYKTypHasi, reoMeTpudeckas (Ic-TpaHC-U30MEepHs), THUIIbI
XUMHUYECKHX peakuuid (roMo- M TreTeporeHHble, oOpaTuMmble U
HeoOpaTUMbIe), pacTBOpPbl  (MCTUHHBIE, JIUCIEPCHBIE  CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb AMCCOLMAIMM, JJIEKTPOJIN3, KPEKUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKHE
3HaHMS, JIEKAIIME B OCHOBE NOHMMAHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJIEHUH, COBpPEMEHHbIE NPEJCTABICHUS O CTPOECHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJSIPHOM M HaJMOJIEKYJSIPHOM YpPOBHSIX;
IpeJICTaBICHUS 0 MeXaHHM3Max XUMHYECKHX peaxiuii,
TEPMOJMHAMMYECKUX WU  KHHETHYECKMX  3aKOHOMEPHOCTSAX  HX
POTEKaHUs, O XHUMHYECKOM DABHOBECHUH, MAMCIIEPCHBIX CHCTEMaX,




d)aKTOJ'IOFI/ILIeCKI/Ie CBEICHUA O CBOﬁCTBaX, COCTaBC, IOJIY4YCHUU H
Oe3omacHoM HCIIOJBb30BaHUH BaKHEHIIINX HCOPTaHUYCCKUX u
OpraHNM4Y€CKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIOBCKA, O6H_II/IX HAaYUYHBIX NPpUHOHUIIAX XUMHUYCCKOI'0 IMMPOMU3BOJACTBA (Ha

IpuMepe IPOU3BOJACTBA CEPHOM KHCIOTHI, aMMHMaKa, METaHoJa,
nepepaboTKu HEPTH).

yMeTb!
BBISBJISITh XapaKTEPHbIE IPU3HAKU U B3aUMOCBSA3b W3Y4YEHHBIX MOHATUH, | OleHKa
IIPUMEHATh COOTBETCTBYIOIME IIOHATUS IPU ONUCAaHUM CTPOEHUS H | pe3ylbTaTOB
CBOMCTB HEOPraHMUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM; | IPaKTUUECKUX U
BBISBJIATH  B3aMMOCBSI3b XUMMUYECKMX 3HAaHMUH C TOHATHSAMU M | JaOOpaTOPHBIX
OpPEJCTAaBICHUAMU JPYTUX TPEeAMETOB s  0ojee OCO3HAHHOTO | paboT.
HNOHUMAaHMsI U OOBACHEHUs CYLUIHOCTH MAaTE€pUalIbHOIO €IMHCTBA MHpA;
UCIOJIb30BaTh CHUCTEMHBIE XHMHMYECKHE 3HAHMUSA JUISI OOBACHEHHS W
IIPOrHO3MPOBAHUS SIBJICHUH, UMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPOAY;
MCII0JIb30BaTh HAUMEHOBAHUSI XUMHUUECKUX COSAUHEHUN Onenka
MEXIYHApOJHOI'O COI03a TEOPETUYECKOMN U MIPUKIIAJHON XUMUU U pE3yJIbTaTOB
TPUBUAJIbHBIE Ha3BAHUS BEILECTB, OTHOCSILUXCS K U3yUYEHHBIM KJlaccaM IPAKTUYECKUX U
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHMI; NCII0JIb30BATh 1a00paTOPHBIX
XUMHUYECKYIO CUMBOJIUKY I COCTaBJIEHUS (POPMYJI HEOPraHUUYECKUX pabor.
BEILIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) (POpMYJI OPraHMUECKUX BEIIECTB; COCTABIISATh YPAaBHEHUS
XUMHUUYECKHUX PEAKLMH U PACKPBIBATh UX CYLIHOCTH: OKACIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI IIOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaklHii; peakiuii HOHHOro OOMEHa IIyTeM COCTaBJIECHHUs
UX MOJIHBIX U COKpPALICHHbIX HOHHBIX YPaBHEHUI; peakuii THIpOIn3a,
peakuuii KoMIIeKkcooOpa3oBaHus (Ha IpuMepe r’uApOKCOKOMILIEKCOB
LIMHKA U aJIIOMMHUS); TOJATBEPKIaTh XapaKTEPHbIE XUMUYECKUE
CBOICTBA BELECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTAMU U 3aIIUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;
KJIacCU(UIIMPOBaTh HEOpraHUYecKHe M opraHuueckue BemectBa U | OreHka
XUMHUYECKHE peaKkIUH, CaMOCTOSTEIbHO BbIOMpAaTh OCHOBAaHUS U | pe3yJIbTaTOB
KpUTEpUN 7S KJIAacCU(UKALUKU HM3YYaeMBbIX XHUMHUYECKHUX OOBEKTOB; | MPAKTHUUECKUX U
XapakTepu3oBaTb  COCTaB M BaKHEWIIME  CBOWCTBA  BEIIECTB, | JJAOOPATOPHBIX
NPUHAUISKAIINX K ONpPENEeJICHHbIM KJlaccaM W TpyIIaM COEAUHEHHH | paborT.
(mpocThle BELIECTBA, OKCUIBI, THJIPOKCUIBI, COJH; YIJIEBOAOPO/BI,
IPOCThIE APUPHI, CIUPTHI, (PEHONBI, ANBIAETU/bI, KETOHbI, KapOOHOBbHIE
KUCJIOTBI, CJIOXHBIE 3(UPHI, KHUPBI, YIIEBOJbl, aMUHbI, aMUHOKUCIIOTHI,
Oenku); MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAaxX BEIIECTB JUIS
AKCIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN NIpOTEKaHUs XUMHMYECKUX peakumit 51
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;
c(OpMUPOBAHHOCTh YMEHUU MOATBEPXKJaTh Ha KOHKPETHBIX mpumepax | OreHka
XapakTep 3aBHUCHUMOCTU PEAKIMOHHOH CHOCOOHOCTH OpPraHWYeCKHX | pe3ysIbTaToOB
COEIMHEHUN OT KPaTHOCTHM M TuMa KoBaleHTHOW cBsizu (" " m ""), | mpaKTHUYECKUX U
B3aMMHOTO BIIMSIHUS aTOMOB M T'PYIII aTOMOB B MOJIEKYJax; a Takke OT | 1ab0opaTOpPHBIX
OCOOCHHOCTEH  peanu3aldy pa3IUYHbIX MEXaHU3MOB IPOTEKaHUs | padoT.
peaKuuii;
XapaKTepu30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U Onenka
BO30Y>KJIEHHOM COCTOSTHMM) M HIOHOB XUMHYECKUX 3JIeMEHTOB | - 4 pe3yJIbTaToB
nepuonoB [lepuoanueckoit cucremsl [I.M1. MeHeneeBa u UX BAJICHTHBIE | TPAKTUYECKHUX U
BO3MOXHOCTH, UCTIONIB3Ys NoHsATHs "s", "p", "d-anekTpoHHbIe" opOuTany, | 1a00paTOPHBIX




SHEPreTU4eCKUe YPOBHU; OOBICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKHX 3JIEMEHTOB ¥ 00pa3yeMbIX UMM COCTUHEHUH 110
[IEPUOJIaM U IpyIIam;

pabor.

BJIa/ICHUE CUCTEMOM 3HaHUN O METOJIaX Hay4YHOTO MO3HAHUS SABJICHUN Onenka

IPUPOIBI, UCIIOTIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUSAMU pe3yabTaToB

MPUMEHSTH 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIIE0BaHUN MPAKTUYECKUX U

BEIIIECTB M Uil OOBSICHEHUS! XUMUYECKUX SBJICHUN, UIMEIOLINX MECTO B 71a00paTOPHBIX

MPUPO/IE TPAKTUUECKOH IEeATEIHbHOCTH YeJIOBeKa U B OBCEAHEBHON pabor.

KU3HU;

IIPOBOAMTH PACUEThl N0 XUMUYECKUM (POpMyJIaM U YpaBHEHUSM Onenka

XUMHUYECKHX PEAKIUil ¢ UCTIONb30BaHUEM (DU3MYECKUX BEIMYMH (MACChl, | Pe3yJIbTaTOB

o0bema razoB, KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C MPAKTUYECKUX U

KOJINYECTBEHHON CTOPOHBI: pAaCUeThl M0 HAXOXKACHUIO XUMUYECKOH 71a00paTOPHBIX

(dbopMyIibI BElIeCTBa; pacyeThl Macchl (00beMa, KOTMUECTBA BEIIECTBA) pabor.

NPOIYKTa PEaKIMH, €CIIH OJHO U3 NCXO/IHBIX BEIIECTB JAaHO B BHJIE

pacTBopa ¢ OMpeeIeHHON MacCOBOM 10JIel paCTBOPEHHOT'O BEIIECTBA

WIM JaHO B U30BITKE (MMEET MPUMECH ); pacu€Thl MAaCCOBOM MU

00BEMHOM JTOJTU BBIX0J1a MPOAYKTA PEAKINH; PACUETHI TEIJIOBOTO

s dekra peakuii, 00beMHBIX OTHOIICHHI T'a30B;

IPOTHO3UPOBATh, AHATM3UPOBATH U OLICHUBATH C MO3UIHNA Omnenka

9KOJIOTHYECKOH 06€30MacHOCTH MOCIEACTBUSI OBITOBOM U pe3yIbTaTOB

IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH YEJIOBEKA, CBA3aHHOM C MepepaboTKON | MPaKTHUECKUX U

BEIIECTB; UCIIOJIb30BATh [TOJYYCHHbIC 3HAHUS JIJIsl IPUHSATUS TPAMOTHBIX | JIa0OpATOPHBIX

pelieHuit mpoOsieM B CUTYaIUsIX, CBA3AHHBIX C XUMHUEIH; pabor.

c(OPMHPOBAHHOCTh YMEHUH CAMOCTOSITENIFHO TUIAHUPOBATh M MPOBOAUTH | OueHka

XUMHUYECKHH  SKCIIepUMEHT  (TOoJlyueHHe M HU3y4eHHE CBOMCTB | pe3yJIbTaTOB

HEOPTraHWYECKUX M OPTraHWYECKHUX BEIIECTB, KAaYECTBEHHBIC PEAKIMH | MPAKTHUYECKUX U

YIJIEBOAOPOAOB  Pa3IMYHBIX  KJIACCOB M KHCIOPOICOAEP)KAIIMX | JJAOOPATOPHBIX

OpPraHMYECKHUX BEIIECTB, pEIICHHE JKCIEPUMEHTAIBHBIX 3a1ad 10 | paboT.

paclo3HaBaHUID HEOPraHMYEeCKHMX M  OPraHUYeCKHX BEIIECTB) C

coOMOIeHNeM TIpaBUJI  OE€30MacHOTO OOpallleHUs C BEIIECTBAMH U

71a00paTOpHBIM 00OpYZOBaHUEM, (OPMYIHPOBATH LIENH HCCIEIOBAHUS,

NPEJOCTABIATE B  Pa3sNUYHOM (opMe pe3ynbTaThl JKCIIEPHUMEHTA,

AHAIM3UPOBATH M OIIEHUBATh UX JOCTOBEPHOCTS;

OCYIIECTBIISITH IEICHAIIPABICHHBIN MOUCK XuMudecko nHpopmanuu B | OreHka

pa3MYHBIX MCTOYHMKAX (HayyHas W ydeOHO-HaydHas IUTEpaTypa, | pe3yiabTaToB

cpeacTtBa MaccoBod uMHGpopmaumu, cetb MHTepHeT U Apyrue), | IpaKTHUYECKUX U

KPUTHYECKH aHAIIM3UPOBATh XUMHUYECKYIO uHpopMaluio, | 1Tab0paTOPHBIX

nepepadaTbBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOW | paboT.

yueOHOI 3a/1aueii;

0CO3HaBaTh OMACHOCTh BO3/ICHCTBHSI HA )KUBbIE OPTaHU3MBI Orenka

OTIpeNIeICHHBIX BEIIECTB, IOHUMAs CMBICH ITOKa3aTells TpeAeTbHON pe3yabTaToOB

JOTTYCTUMOMN KOHIICHTPAIUH, U TOSICHATH Ha TPUMEpax CIocoObl MPAKTUYECKHUX U

YMEHBIICHHUS U TPEIOTBPAIICHIS UX BPEIHOTO BO3ICHCTBUS Ha 71a00paTOPHBIX

OpraHu3M YeJIOBeKa. pabor.
Hmozoswtii Konmpons: Ikzamen




