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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 MPOTPaMMBbl MTOATOTOBKU CIELUATUCTOB
CpeIHEro 3BeHa B COOTBETCTBUU C (elepalibHbIM TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHIApPTOM CpeIHero npodeccuoHaAIbHOTO 00pa3oBanus no cneruanbHoctu 36.02.02 3o00TexHuS,
YTBEP)KJICHHBIM TIpHKa3oM MuHucTepcTBa oOpa3zoBaHusi U Hayku Poccuiickoii denepanuu ot
19.07.2023 r. N 546.

1.2. MecTro y4eOHOIHi AUCHMILVIMHBI B CTPYKType MNPOrpaMMbl TOJATOTOBKH
CHEeIHAIMCTOB CPeIHero 3BeHa: JUCIMIUIMHA OTHOCHUTCS K JUCIMIUIMHAM MATeMaTU4eCKOro U
00I1ero ecTeCTBEHHOHAYYHOTO ITUKJIa 00IIe00pa3oBaTeIbHON MOITOTOBKH.

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

B pesynbrate ocBoenus Kypcea "Xumua" CTyI€HT JOJIKHBI 3HAT!

1)  chopMUpOBAaHHOCTH  TPEACTABICHUH: O  MaTepHaJbHOM  E€IMHCTBE  MUpA,
3aKOHOMEPHOCTSIX M II03HABa€MOCTH SIBJICHUI NPUPOABI; O MECTE€ M 3HAYECHUU XHMHUU B CHCTEME
€CTECTBEHHBIX HAYK U €€ POJH B 0OECIEUEHHH YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3JIaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB JHEPrHMM, B OOECIEUEHHU pPallMOHAIBHOIO
IPUPOJIONOIb30BaHUA, B (POPMUPOBAHMM MHPOBO33PEHHs M OOILEH KyJIbTypbl YENIOBEKa, a TAKKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOTHON CPEE;

2) OCHOBOIOJIAraroIINe MOHATHUS (JONOJHUTENIBHO K CUCTEME HOHATHI 6a30BOro ypoBHS) -
M30TOIbI, OCHOBHOE M BO30YKIEHHOE COCTOSHME aTroma, I'MOpHuan3alus aTOMHBIX OpOuTanew,
xumuyeckast cBsa3b (" " u "', KpaTHBIE CBSA3M), MOJISIpHAs KOHLEHTpalus, CTPYKTypHas (opmyia,
u3oMepust (CTpYKTypHasi, TeoMeTpudeckas (LUC-TpPaHC-U30MEpHsl), THUIbl XUMUYECKHX PpeaKlni
(roMo- W reTeporeHHble, oOpaTMMble M HeoOpaTHMBbIe), PacTBOpbl (MCTHHHBIE, IUCIEPCHBIE
CUCTEMBI), KPUCTAIOTUPATHI, CTENIEHb AUCCOLMALINN, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHUA, JIEKallMe B OCHOBE ITOHUMaHMS
INPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJIIEHUH, COBPEMEHHbIE NPEJCTABIEHUS O CTPOCHUU
BEUIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM M HAaJIMOJIEKYJIPHOM YPOBHSX; IPEICTaBICHUS O
MeXaHM3MaX XMUMHUYECKUX peakluil, TEPMOAMHAMUYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSAX HX
NPOTEKaHHs, O XMMHUYECKOM PAaBHOBECHH, JAMCIEPCHBIX CUCTEMax, (PaKTOJOTHUECKUE CBEACHUS O
CBOICTBax, cocTaBe, MOJYyYEHUH U 0€30IaCHOM HCIOJB30BaHUU BAXKHEWUIIMX HEOPraHUYECKUX M
OpPraHMYECKHUX BELIECTB B OBITY M INPAKTHUECKOW JesITEeIbHOCTH 4YeJOBEKa; OOIIMX HAayYHBIX
MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJICTBA (HAa MpPUMEpPE NMPOU3BOACTBA CEPHOM KUCIIOTHI, aMMHUaKa,
METaHoJIa, epepaboTKu HePTH).

B pesynprare ocBoeHMs Kypca "XuMus" CTyA€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 THAPOJIN3a, peakUuil KOMIUIeKCooOpa3oBaHHsA (Ha MPHUMEpe 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, CpeICTBA MaccOBOM HMH(poOpManuu, 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 JUCIIUITJIMHBI

2.1. O0beM yueOHOH TUCHHMILINHBI M BUIbI Y4e0HOIi padoThI

Bun yaeOHO# paboThI

O0BeM 4acoB

MakcumanbHas yueOHasi Harpy3ka (Bcero) 196
OO6s13aTenbHas ayuTopHas yueOHasi Harpy3ka (Bcero) 164
B TOM YHCIIE:

JIEKIIUA 78
[IPaKTUYECKHUE 3aHITHL 78
na00paTOPHBIC 3aHSATHUS

KYPCOBBI€ pabOTHI/ TPOCKTHI

CamocrosiTenbHas paboTa cTyieHTa (BCEro)

B TOM YHCJIC

WHVBUAYAIbHBIN POCKT 32
Koncynpsranun/Kontpois 8

ITpomexyTounas arrecranus B popMe dK3aMeHa




2.2. TemaTuuyeckuii mjiaan u coaep:xkanue gucuumanubl OYIL.COO.01.07 «Xumwusi»

HanmeHoBaHnue Copep:xanue yueOHOI0 MaTepHaJia, 1a00paTopHbIe Pa00ThHI M MPAKTHYECKHE 3aHATHS, CAMOCTOSITeJILHAS padoTa OBLeM 4aCOB Yposens
pa3aesioB M TeM o0yyammuxcs, Kypcopasi paéora (IPOeKT) (eciu npedycmompervl) 0CBOEHHS
2 3 4
Pazmen 1. OcHogHble 3aKOHBL XUMUU
Copepxannie yaeOHOT0 (JICKITMOHHOTO) MaTepuaa
1 | OcHOBHBIEC MOHATHS XUMHH. 3aKOH COXPaHECHHSI MacChl BEIIECTB 1
2 | 3akon ['ecca 2
3 | Crpoenne aToma, epHoarUecKas cucteMa MeHeneena 20 3
4 | Teopwus dICKTPOJIUTHICCKON JUCCOITUAITTI
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 | Pemenue 3agau «Teopus 3JSKTPOJIUTHUCCKON AUCCOIIHAIINNY 4
4  Pemenue 3a1a4 «OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE TTPOIIECCHI» 4
5 | Pemenue 3amau « ' mapoau3 coeiiy 4
6 | JlabopaTopHas paboTa — THAPOJIN3 COJICH 4
7 | JlabopatopHas paboTa — OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIHU 4
8 | Pemrenue 3aau « BrrunciieHne KOHIIGHTPALIMU PACTBOPOBY 2
CamocTtosTenpHasi paboTa 00ydaronmxcs
Bcero 48
Paznen 2. Heopzanuueckasa xumus
Conepkanue y4eOHOro (JIKIIMOHHOT0) Marepuaia 1
1 | Xumus MetajjioB 2
2 | XuMHus HEMETAIIOB 14 3
IIpakTHueckue 3aHsITus
1 | CaoiicTBa S 21EMEHTOB 2
2  CBoMiCTBa p 2IEMEHTOB 2
3 ‘ CaoiicTBa d 311eMEHTOB 2
CamocrosrenbHas paboTa 00ydaromuxcs
Bcero 20
Pasnen 3. Opzanuueckas Xxumus 1
Copepxanrie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus BytiepoBa.HOMEHKIIATYpa M M30MEPUs OPTaHHMICCKUX COCTMHCHUI 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 20
IIpakTraeckue 3aHsATHS .
1 [ Pemenue 3amau «HoMEHKIATypa U M30MEPUs OPraHUUECKUX COEIMHEHMIT 8
2 TlomyyeHue npeieibHBIX M HEMPEICIBHBIX YIIICBOJOPOIOB 8
3 | CaoiicTBa ciupTOB U KApOOHOBBIX KMCIOT 8

CamocrosTenbHasi paboTa 00yJarommxcs




Bcero 44
Paznen 4. Hauana xumuueckozo ananusa 1
Coneprxaane y4eOHOTO(JIEKIIMOHHOTO) MaTepHaa 2
1 | OcHOBHBIE MOHATHS AHATUTHUECKONH XHUMUH 24 3
[IpakTuueckue 3aHATHS
1 | M3yyeHne KaueCTBEHHBIX PEaKIIMi OPraHuYeCKHUX BEIICCTB 10
2 | M3y4yeHue KaueCTBCHHBIX PEaKIMii HCOPTaHMYCCKIX BEIICCTB 10
CamocrosTenbHas paboTa 00yyaronmxcst
Bcero 44
Hroro 156
Kontpoub 8
WNHauBuayanbHBIN NPOEKT 32
HpOMe)KYTO‘IHaSI arTecraluia B (I)OPMC JK3aMCHa
Bcero 196

I[J'IH XapPaAKTCPUCTHKHU YPOBHA OCBOCHUS yqe6H0r0 MaTepHraia UCIIOJIb3YIOTCA CICAYHOIIUEC 0003HAYEHMUS:

1.— o3HakOMuUTENbHBIN (y3HaBaHUE paHEe NU3YUYEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIOIHEHUE IEATENBHOCTH 110 00pa31ly, MHCTPYKIUHU UJIH 110J] PYKOBOACTBOM);
3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJTHEHHE JICATEIIEHOCTH, pEIIeHNe MTPOOJIEMHBIX 3a71aq).




3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yqeOHON AUCHUIUIMHBI TPeOyeT HATUYUS KaOUHETOB:

- Yueonass ayautopusi Ne 101 nis npoBeneHus y4eOHBIX 3aHSATHH, BBITIOJHEHUS KYypPCOBOTO
npoekTa (paboTbl), B TOM 4YHCJIE TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIMi, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallUK, OCHAIIEHHAs CIelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATEINS, CTOJBI, CTYIbS, ayJJUTOPHAs JI0CKA).

TexHuueckue cpenctBa oOydeHHs: HAOOp JEMOHCTPALIMOHHOTO O0OpYAOBaHUS - HOYTOYK
(mepeHoCcHOl); crenuanTu3upoBaHHOe y4eOHOe 00OpynOBaHHWE - BBHITSHKHOW MIKad, ra3oBbIe
TOpENIKM, CYHMIMIbHBIN mmKkad, mkad A8 peakTUBOB M JIaOOpaTOpPHOW mMoCy.bl, IeHTpudyra
(mepeHocHas), y4eOHO-HArJSAHBIE TOCOOMS 00ECIeYNBAIONINEe TEMAaTHYCCKUE WILTFOCTPAINH,
COOTBETCTBYIOIIME pa0OUYUM y4eOHBIM IIPOrpaMMam - TaOJIUIIbI, I1JIAKATHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codreepnast kommanusi»; Office Standard 2007 JIuuensust Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoGOHO pacmpoCTpaHsIeMOe MPOIPUETAPHOE MporpaMMHOe obecnieueHue; Z0om Tapud
ba3zoBelit CBoOoHO pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CBo6oano
pacnpocTpaHsieMoe MPONpUETapHOe MporpaMmHoe obecrieueHue; Yandex Browser Cpo6omno
pactpoctpansemoe [10

-YueOnass ayauropusi Ne 74 uis mpoBeleHUS YYEOHBIX 3aHSITHM, BBITOJHEHUS KYPCOBOTO
npoekTa (paboTbl), B TOM 4YHCIE TPYNIOBBIX W WHAMBHUIYAIbHBIX KOHCYJIBTALMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallud, OCHAIIEHHAs CIEelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO MPETIOAABATEINS, CTOJbI, CTYJbsI, Ay TUTOPHAs JTOCKA, MOMKA).

Texnuueckue cpernctsa o0OydeHHs: HAOOp JIEMOHCTPAIMOHHOTO 00OpYyAOBaHUSA (ayaAuo
cucTeMa, MPOSKIUOHHBIA IKpaH, MPOEKTOP, NMEPCOHAIBHBIM KOMIBIOTEp), Y4eOHO-HATIIATHBIC
nocobusi o0ecrneynBaroIe TeMaTHYECKIe MILTIOCTPALUU, COOTBETCTBYIOIINE Pab0YNM y4EOHBIM
IporpaMMaM - rajepesi MOPTPETOB (PHU3MKOB, My3ell (u3nueckux MNpuOOpoB, BUPTyaibHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnas CodreepHas kommanusi»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBobosHO pacnpocTpaHseMoe IponpueTapHoe MporpammHoe obecneuenue; Google Chrome
CBobGogno pacnpoctpansiemoe [10, munensus freeware; Unreal Commander CsoGomHo
pacnpoctpansemoe I10, nuuensus freeware; Zoom Tapud bazossiit CBo60AHO pacnpocTpaHsieMoe
IT10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe NpONpUETapHOE
nporpamMmmHoe obecrieuenue; Dr.Web Jlorosop Ne PI'AO1140022 ot «16» Susaps 2025 r. Mexay
OI'bOY BO «/louckoii TAY» u 000 «KOMITIAHUA TOHIOAJIb®»; 7-zip CsoboaHO
pacnpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGojHo
pacripoctpansemoe 110

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

YKOMIUIEKTOBAaHO —CHEIHATM3UpOBAaHHOW MeOenbto (cToj, ImKadbl, celd) I XpaHeHHs
000pyIOBaHUS.

Windows 10 Pro JInmenzuss Ne66160039 or 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
CBoOoaHo pacnpoctpansiemoe [10, nmunensust Apache License 2.0, LGPL; Adobe acrobat reader
CB00OHO pacrpocTpaHseMoe MPoNpUeTapHoe MporpaMmHoe oodecnieuerune; Z0om Tapud bazoserit
CBobOomHo pacnpoctpansemoe [10, ZoomVideoCommunications, Inc.; Skype CsoGomaHO
pacrpocTpaHsieMoe MponpueTapHoe mporpammuoe obecmeuenue; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Dr.Web [loroBop Ne PI'A01140022 ot «l16» SuBaps 2025 1. mMexmy



OI'bBOY BO «Jlouckoii 'AV» u OO0 «KOMIIAHUS TI'DHAAJIb®»; 7-zip CBo6omaHO
pacmipoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGoaHO
pacnpoctpansiemoe [10; Jlaboparopus MMUC «Ilnane» HoroBop Ne 2789-24 ot 16 mas 2024 r.
Mexay @PI'bOY BO «/louckoit TAY» u OO0 «Jlabopatopus MMUC».

- YyeOnas ayauropusi Ne 102 [Tomemenue A XpaHeHUs! U TPOPUIAKTHIECKOTO 00CITYy)KUBaHUS
yueOHOro 000pyIoBaHMs. YKOMIUIEKTOBAHO CHEIHAIM3UPOBAHHOW MeEOENbl0 [UIsl XpaHEHUS
000pYyIOBaHUS U TEXHUYECKUMHU CPEICTBAMHU JUISL €ro OOCITY>KUBAHHS (CTOJBI, MIKa(bl, BBITIKKA,
KaMmepa ans anekTpodopesa, mKad CYyHIHIbHBIN, TepMocTaT, (OTOAIEKTPOKOIOPUMETpP, BECHI

TOPCHOHHBIE, IeHTpHU(yra (Masas 1 00JbIas) ,KaIOPHUMETD).

3.2. UudopmanuonHoe odecriedeHne 00yueHus

KosaunvecTBo HUcnoanbiye
IK3eMILISIPOB B | TCS MPH
Ne
. OcCHOBHBIE HCTOYHUKH ondmorexe / U3YYEeHH U
CCBLIKA Ha pasiesioB
9BC
1 baunos, JI. H. Xumus / JI. H. baunos, W. JI. Ilepdunosa, | https://e.lanbook | 1-4
T. B. CokonoBa. — 3-¢ u3n., crep. — Cankr-IlerepOypr : | .com/book/3339
Jlanmp, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
Tekcr : anexkTpoHHBIH // JIaHb : 2JIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/333974—
Pexxum nocTyna: uisi aBTOpU3. MOJIb30BaTeIICH
2 INabpuensn, O. C. Xumus : 10-i kimacc : 6a30BbIit ypoBens | https://e.lanbook | 1-4
: yueonuk / O. C. T'abpuensu, U. T'. Octpoymos, C. A. | .com/book/4730
CrmankoB. — 7-e¢ mu3x., crep. — Mocksa : I[IpocBemenue, | 33
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — Tekcr :
ANEeKTpoHHBIM // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/473033
KoanuecTBo Hcnoaniye
No IK3eMILJISIPOB B | TCS NMPH
11\-11 JonoJHUTEeIbHbIE HCTOYHUKH oudamorexe / H3Yy4YEeHHHU
CCBHLIIKA HA pasiesioB
9BC
1 Capraes, I1. M. OGras u Heoprannyeckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Texkcr : 32
3JIEKTPOHHBIN // JIaHb : 3MeKTpOoHHO-0MOInoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxum nocTyna: st aBTOpPHU3. TOJIb30BaTeNeH.

Ilepeyenb HH(pOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaHue pecypca Pesxxkum 1ocryna

YHuBepcuterckas 6MOIMoTeKa oHIaiH. DIeKTPOHHO-OMOIMOoTe HAas

http://www.biblioclub.ru/
cHCcTEMA

WznatenbctBo JIaHb. DNEeKTPOHHO-OMOIMOTEYHAs CHCTeMa https//e.lanbook.com/

Hayunast snektponnas 6ubauorexka eLIBRARY.RU http://elibrary.ru

KommieKkT TMIeH3M0HHOr0 U ¢BOOOHO PACIIPOCTPAHSIEMOI0 IPOrPaMMHOI0 o0ecreYeHust



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

IlepeyeHb JMLIEH3MOHHOTO NPOTPAMMHOIO o0ecneYeHnst

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuet Ne4295 ot 28.11.2013 OO0 «lOsxHas
Codreepuas kommanusi»y, Office Standard 2007 Jlunensuss Ne 42563717 ot 03.08.2007 OPEN 62544085ZZEQ9
Microsoft Volume Licensing Service Center; Adobe acrobat reader CoGoaHo pacmpocTpaHsieMoe MPONpHETAPHOE
nporpammHoe obecrieueHue; Z0om Tapud bazoseiit CBob6ogHO pacmpoctpansemoe 10, ZoomVideoCommunications,
Inc.; Skype CBoGoaHO pacmpocTpaHseMoe MpompUeTapHOe mporpammHoe obecreueHue; Yandex Browser CoGoaHo
pacmpoctpansemoe [10
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or 16.03.2010 OOO «IOxHas
Codreepuas kommanus»; Office Standard 2013 Jlunensust Ne 64009631 ot 28.08.2014 OPEN 940142247ZE1608 ot
Microsoft Volume Licensing Service Center; Adobe acrobat reader CBOGOIHO pacmpocCTpaHseMOe IMPOIPHETAPHOE
nporpammHoe obecrieuenne; Google Chrome Cpobomno pacmpoctpansemoe I10, mmmensus freeware; Unreal
Commander CobomHo pacnpoctpansemoe [1O, mmmensus freeware; Zoom Tapud bazoseit CpobomHO
pacnpoctpansemoe I10, ZoomVideoCommunications, Inc; Skype CBoGomHO pacpocTpaHseMoe IpONpHETapHOE
nporpammuoe obecrieuenue; Dr.Web JloroBop Ne PI'A01140022 ot «16» Suaps 2025 1. mexmy ®I'BOY BO
«ouckoit TAY» u 000 «KOMITAHUS T'OHJAJIbD»; 7-zip CeoGomno pacmpoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser CBo6oauo pacmpoctpansiemoe 10
Windows 10 Pro Jlunensus Ne66160039 ot 11.12.2015 OPEN 96166559Z2ZE1712 ot Microsoft Volume Licensing
Service Center; Office Standard 2016 JIunensus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; OpenOffice CobonHo pacnpoctpansemoe I1O, nunensus Apache License 2.0,
LGPL; Adobe acrobat reader CBoGoaHO pacmpocTpaHseMoe MpONpUeTapHoe MporpaMmmuoe odecrnedenue; Z0om Tapud
Bazossiit CBoOOAHO pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CoboaHo pacmpocTpaHsemoe
npornpueTapHoe nporpammuoe odecreuenue; Yandex Browser CBoboano pacrnpoctpansiemoe 110; Dr.Web /Torosop Ne
PI'A01140022 ot «16» Susaps 2025 r. mexay ®I'BOY BO «/Jonckoit TAY» u OO0 «KOMITAHUA I'OHIAAJIbD»;
7-zip CsobGomuo pacmpoctpansiemoe 10, GNU Lesser General Public License; Yandex Browser Cpo6omxo
pacnpoctpansiemoe [10; Jlabopatopus MMUC «IInans» Jorosop Ne 2789-24 ot 16 mas 2024 r. mexay ®I'BOY BO
«ouckoit TAY» u 00O «Jlaboparopus MMUC».

Ilepedyennb npodeccuoHaAIBLHBIX 023 TaHHBIX

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

2.Metoauyeckue MaTepuabl, pa3merieHHbie Ha caiite «KOMITAC B oOpa3oBanum» http://kompas-
edu. ru.

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCHUIIJIMHbI

KonTponb M oneHKa pe3yabTaTOB OCBOECHMSI Y4E€OHOM JUCHUIUIMHBI OCYILECTBISETCS
npernojiaBaTeseM B Ipoliecce MPOBEACHHMS MPAKTUYECKMX 3aHATHH W JabopaTOpHBIX padorT,
TECTUPOBAHUS, a TAK)KE BHIMOIHEHUS 00Y4aIOIMMHUCA MHANBUAYAJIbHBIX 33/1aHUH.

@opMBbI U METOABI
KOHTPOJISA U
OIl€eHKH
pe3yJibTaToB
o0yueHust

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS1, YCBOCHHbIC 3HAHUSA)

B pesynbrare 00y4eHus CTYA€HT TOJIKEH:

3HATh.

3aKOHOMEPHOCTSX M IO3HABAEMOCTH SBJIICHMI INpuponbl; o Mecte W | [lepmoanmueckuit
3HQYCHUM XHMHMM B CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIM B | YCTHBIN OIIPOC.
o0ecrieyeHn YyCTOMYMBOIO pa3BUTUS dejoBeuecTBa: B peweHuH | KommokBuym.

npo0JIeM SKOJIOTHUECKOM, SJHEPreTHYECKON U MUIIEeBOI O€30MacHOCTH,
B Pa3BUTHUM MEIMUIMHBL, CO3JaHUHM HOBBIX MAaTE€pUAJIOB, HOBBIX
HMCTOYHHKOB SHEpPIUH, B obecrieyeHnu paMOHaIBbHOIO
PUPOJIONOIB30BaHUs, B (OPMHPOBAHUM MHUPOBO33pPEHUs M OOIIeH




KyJbTypbl 4YEJIOBEKa, a TakKXKe DSKOJIOTMYECKM OOOCHOBAaHHOI'O
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

OCHOBOIIOJIATal0NIMe TOHATUS (JOMOJIHUTEIBHO K CHUCTEME MOHSATUI
0a30BOTO YpOBHS) - M30TOIbI, OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUE
aToma, THOpUaM3alrs aTOMHBIX opOuTane, xumudeckas cBs3b (" " u
""" KpaTHbIE CBSI3M), MOJISIpHAsl KOHIICHTPALUs, CTPYKTypHas (opmyia,
uzoMepust (CTpyKTypHasi, TeomeTrpuyeckas (LHUC-TpaHC-U30MEPHS),
TUTIBI XUMHUYECKUX PEAKIHi (TOMO- M TeTepOreHHbIE, 0OpaTHUMbIe U
HeoOpaTUMbIe), pacTBOPHl (MCTUHHBIC, JUCIIEPCHBIC CHUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTENEHb IUCCOLMAIMM, 3JIEKTPOJIU3, KPEKHHT,
pUGOPMUHT); TEOpUHn u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKallueé B OCHOBE IIOHUMAaHUSA
NPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, COBPEMEHHBIE
IIPEJICTaBICHUSI O CTPOCHUM BELIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJICKYJISIPHOM  YpPOBHSX; TPEACTABICHUS O  MEXaHU3Max
XUMHUYECKHX  PEAaKIUi, TEPMOJWHAMHUYCCKUX H  KHUHETHYCCKHUX
3aKOHOMEPHOCTSIX HMX TPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
JUCIEPCHBIX cHUCTeMaX, (PaKTOJIOTMYECKHE CBEAEHHS O CBOICTBaX,
cocTaBe, MOJYYCHHUH W O€30MacHOM HCIOJIb30BAaHUHM BaXKHEHIINX
HEOPTaHMYECKUX M OPTAaHMYECKHX BEIICCTB B OBITY W MPAKTHYCCKON
JESTENIbHOCTH YeJIOBeKa; OOIIMX HAYYHBIX MPUHIUIAX XMUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE IPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHAaKa,
MeTaHoJIa, TepepaboTKu HEPTH).

[lepuoanueckuit
YCTHBIN OITPOC.
KosnokBuym.

yMeThb!

BBIABJIATE  XAPAKTCPHBIC IIPU3HAKKU U B3aUMOCBA3b HU3YYCHHBIX
HOHHTI/Iﬁ, IMPUMCHATH COOTBCTCTBYIOIIMC IIOHATUA IIPpU OIMMCAHUHA

OI_IeHKa pe3yJIbTaTOB
IMMPAKTUYCCKUX U

CTPOEHHUS M CBOMCTB HEOPraHMUYECKUX M OPraHMYECKMX BELIECTB U MX | J1a0OpaTOpHBIX
NpEBpaIEHU; BBIABIATH B3aUMOCBSI3b XMMMUYECKHUX 3HaHUM C | paloT.
HNOHATUSAMHM W TPEJACTaBICHUSAMH JpPYyrUX NpeAMEToB uid Oosee

OCO3HAHHOTO TIOHMMaHUSl U OOBSICHEHMsI CYIIHOCTH MAaTe€pHaIbHOTO

€UHCTBA MHPA; HUCIOJIb30BaTh CUCTEMHBIC XMMHUYECKUE 3HAHUA IS

00BsICHEHUS u MIPOTHO3UPOBAHUS SBJICHUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

WCITOJIb30BaTh HANMEHOBAHNS XUMHYECKUX COCUHEHUIN Onenka pe3yabTaToB
MEXIYHAPOAHOI'O COI03a TEOPETUYECKON U IIPUKIIAAHON XUMUU U IIPaKTUYECKUX U
TPUBHAIIbHBIE HA3BAHUS BELIECTB, OTHOCAIIUXCS K N3yYEHHBIM 71a00paTOPHBIX
KJIaCCaM OPraHUYECKUX U HEOPraHUYECKUX COCIMHECHMUI; pabor.

HCITOJIH30BaTh XUMUYECKYI0 CHUMBOJIUKY JJISI COCTaBIEHUS PopMyIT
HEOPTraHWYECKHUX BEIECTB, MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUuYECKUX
BEIL[ECTB; COCTABIISATh YPABHEHUSI XUMUYECKUX PEAKIIUN U PACKPHIBATH
WX CYITHOCTh: OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIX PEAKITHI
MOCPEACTBOM COCTaBIICHUS DIIEKTPOHHOTO OallaHCca dTUX peaKInii;
peaKIfii HOHHOTO OOMEHa MyTeM COCTaBJIECHHUS UX TIOJIHBIX U
COKpAIICHHBIX HMOHHBIX YPABHEHUI; peakuii THAPOIIN3a, peaKIuil
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIIEKCOB IIMHKA 1
AJTIOMUHMS); IOATBEPKAATh XapaKTEPHbIE XUMHUECKHE CBOICTBA
BEIIIECTB COOTBETCTBYIOIIMMHU SKCTICPUMEHTAMH U 3aMTUCSIMHU
YPaBHEHUN XUMUYECKUX PEaKIUM;

I(J'IaCCI/I(bI/II_II/IpOBaTB HCOPTaHUYCCKUC U OPraHUYCCKUC BCIICCTBA U
XUMHUYCCKUE PpCaKnunu, CaMOCTOATCIEHO BBI6I/IpaTL OCHOBAaHHUsA H
KPpUTCPpUH JJIA KJ'IaCCI/I(I)I/IKaL[I/II/I N3YYAaCMbIX XHWMHUUYCCKHUX O6’bCKTOB;

OneHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOPHBIX




XapakTepu30BaTh COCTaB W  BaXHEHIIME CBOWMCTBAa  BEIIECTB,
NPUHAAISKAIIUX K OINpEeIEHHBIM KJIaccaM M TpyIIaM COeIUHEHUN
(TpocThie BEIIECTBA, OKCHUABI, THIPOKCHIBI, COJIU; YIIEBOIOPOJIBL,
npocTbie 3UPBI, CHUPTHI, (PEHOIBI, aNbACTH/IbI, KETOHBI, KApOOHOBBIE
KUCIIOTBI, CJIOXKHBIE 2(UPBI, KUPBI, YTIEBOJIbI, AMUHBI, AMHHOKHCIIOTHI,
0enKn); MPUMEHSATh 3HAHHMS O COCTaBE M CBOWCTBAX BEIIECTB IS

pabor.

SKCHEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCHUTEJIbHO

3aKOHOMEPHOCTEN IIpOTEKaHUs XUMHUYECKUX peakuui u

IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYILIECTBIICHHS;

cOPMHPOBAHHOCTh ~ YMEHHH  MHOATBEpXkKIaTh Ha  KOHKpETHHIX | OIeHKa pe3yIbTaToB
npuMepax XapakTep 3aBHCHUMOCTH PEAaKIMOHHON CHOCOOHOCTH | MPAKTHYECKHUX U
OpPraHUYECKUX COCTUHEHUH OT KPAaTHOCTH W THIA KOBAJICHTHOW CBS3MU | J1a0OPaTOPHBIX

(" " m""), B3aMMHOTO BJIMSHHS aTOMOB M TPYII aTOMOB B MOJIeKyJax; | paborT.

a TaKKe OT OCOOCHHOCTEH peanu3alui pa3IuyHBIX MEXaHHW3MOB

MIPOTEKaHUs PEaKlnii;

XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHNE aTOMOB (B OCHOBHOM U Onenka pe3yabTaToB
BO30YKJICHHOM COCTOSIHMH ) U HOHOB XUMUYECKUX 3JIEMEHTOB | - 4 NPaKTUYECKUX U
nepuonoB [lepuonnueckoit cucremst .M. Menneneesa u ux 1a00paTOPHBIX
BaJICHTHBIE BO3MOXKHOCTHU, UCTIONB3Ys mousTus "s", "p", "d- pabor.
AJIEKTPOHHBIE" OpOUTAIIN, JHEPTETUUECKUE YPOBHU; OOBSICHSTD

3aKOHOMEPHOCTU U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U

o0pa3yeMbIX UIMH COEIMHEHUH 10 MEPUOAaM U TPYIINaM;

BJIAJICHUE CUCTEMOM 3HaHUM O METO/IaX HAYYHOTO MO3HaHus siBjeHui | O1eHKa pe3ynbTaToB
MIPUPO/IbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSIMU NPaKTUYECKUX U
IPUMEHSTH 3TH 3HAHUS NPU SKCIEPUMEHTAIbHOM HCCIIE0BaHNUN 1a00paTOPHBIX
BEIIECTB U U1 00BACHEHUSI XUMUUECKUX SIBICHUN, UIMEIOIIUX MECTO B | padoT.

IPUPOJIE IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON

KU3HH;

IIPOBOAMTH pacueThl N0 XUMUYECKUM (OpMysIaM U YpaBHEHUSIM Onenka pe3yabTaToB
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BaHNuEM (PU3NYECKUX BETUYHH MPaKTUYECKUX U
(Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX 1a00paTOPHBIX
BEIECTBA C KOJIMUECTBEHHOW CTOPOHBI: PACYETHI 110 HAXOKACHUIO pabor.

XUMHUYECKON (hOpMYJIbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJINYECTBA BEILIECTBA) MPOIYKTa PEAKIIUHU, €CIIH OJHO U3 UCXOAHBIX
BEILIECTB JaHO B BUJE PACTBOPA C ONMPEICICHHON MaCCOBOM JIOJIEH
PacTBOPEHHOI'0 BEIECTBA UM JAHO B U30BITKE (MMEET MPUMECH);
pacdeTsl MacCOBOM MM 0OOBEMHOM J0JIM BBIXOJIA MMPOJIYKTa PEaKIIUu;
pacyeTsl TeroBoro 3¢ exra peakiuii, 00beMHBIX OTHOIICHU Tra30B;

MPOTHO3UPOBATh, AHAIM3UPOBATh U OLIEHUBATH C MO3UIUI
9KOJIOTMYECKOM 0€30MaCHOCTH ITOCIENCTBHS OBITOBOH U
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBI3AHHOM C
nepepadoOTKOM BEIIECTB; UCIIOIL30BATh MOJTYyYECHHBIE 3HAHUS JIJIS
MNPHUHSITUSI TPAMOTHBIX PEIICHU TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C
XUMHEH;

OreHka pe3yabTaToB
MPAKTHYECKHUX U
1a00paTOPHBIX
pabor.

c(OPMHPOBAHHOCTh ~ YMEHUH  CaMOCTOSITENbHO IUIAHUPOBATh U
MPOBOAUTh XUMHUYECKUHA HKCHEPUMEHT (MONYy4eHHE U H3ydeHHUe
CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, KaYECTBEHHBIC
peakuuu YIJIEBOJOPOIOB pa3IMYHBIX KJIaCCOB "
KHUCIJIOPOJCOAEPKALINX OpraHUYeCKUX BEILECTB, pelieHue
DKCIIEPUMEHTANIBHBIX 3a/1ad 110 PAaclO3HABAaHUIO HEOPraHWYECKHX M

OreHka pe3yabTaToB
MPAKTHYECKHUX U
1a00paTOPHBIX
pabor.




OPTraHWYECKUX BEIIECTB) C COOJIOIEHHEM TpaBWI 0O€30MacHOro
oOpamieHuss C BeHIeCTBaMH U JIaDOpPAaTOPHBIM  00OPYAOBaHHUEM,
(bopMyIHpOBaTh LENHU HCCIICNOBAaHUS, TPEAOCTABIATh B Pa3IMYHON
dopme pe3ynbTaThl IKCHEPUMEHTA, aHATU3UPOBATh M OLEHHBATH HMX
JIOCTOBEPHOCTb;

OCYILECTBIIATh 1LI€JICHANIPABICHHBIN MOUCK XUMHUYECKOW mHpopmanuu | OneHKa pe3yabTaToB
B Pa3JIMYHBIX MCTOYHUKAX (HayuyHas M yuyeOHO-HAay4dHas JIMTepaTypa, | IPAKTUYECKUX U
cpeAcTBa MaccoBoi uH(poOpMaiuu, cerb MHTepHeT u Jpyrue), | 1a00paTopHBIX
KPUTUYECKH aHaAJIM3UPOBATh XUMHUYECKYIO uHpopmManuto, | padbor.
nepepabaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTaBICHHOMN
y4eOHOM 3a/1aueii;
OCO3HaBaTh ONACHOCTh BO3/EUCTBUS Ha )KUBbIE OPIaHU3MBbI Onenka pe3yabTaToB
OIpEeIeIEHHBIX BELECTB, IOHUMAsl CMBICI [TOKa3aTels MpeAeIbHON IPAaKTUYECKUX U
JIOITYCTUMON KOHILIEHTPAIMH, U TOSICHATh Ha MIPHUMEPAX CIIOCOOBI 71a00paTOPHBIX
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOTO BO3ACHCTBUS Ha pabor.
OpraHu3M YeJIOBEKa.

Hmoz06vb1it KORMPO/Ib: x3amen
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