[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

PHO: Eprakos Arek R PPACTEPCTBO CEJ[bCKOI'O XO35IMCTBA POCCUMCKOM ®EJIEPALIN
ﬁ;’fj;g;;;iﬂ“;?;:mpa IEHAPTAMEHT OGPA3OBAHUS U KAIPOBOU TMOJIUTUKHU
A EHEPATBHOE FOCYTAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE

820dd736¢6564d02e9700c4043156a3692d5 ¥ FAPEXEHHAE BBICHIEI'O OBPA3OBAHUSA
«HOHEKOHTOEY IAPCTBEHHBIN ATPAPHbBIN YHUBEPCUTET»

(®I'BOY BO Honckoii 'AY)
JIoHCKOM arpapHblii KOJUIEIK

YTBEPXIAIO
Bpwuo npopekropa no YP u I{T
[Iupsies C.I'.

«26» mapra 2026 .

M.II.

PABOYAS ITPOI'PAMMA IUCIUAITINHBI

C00.02.02 Xumus
36.02.03 3ooTexHus
CnennajibHOCTh
(Ha 6a3e 9 KJ1acCoOB - OCHOBHOE 0011Iee 00pa3oBaHKeE)
®opma 00yueHHnst O4Has

Opranu3zanus-pa3padorunk: ¢peaepanbHOe TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
yUpexIeHUE BhICIIET0 00pa3oBaHusl «JlOHCKOM roCy/1apCTBEHHBIN arpapHbIii YHUBEPCUTET»

Pa3paboruuk:
IlIkypakoBa E.A. JOILICHT KaJH.TEXH.HAYK

[)5(0] (moanucs) (ZOIDKHOCTB) (yucHas CTCICHb) (yucHoe 3BaHHE)

PaccMOTpeHO 1 peKOMEH/I0BAHO:
Ha 3acenannu MeTtoaudeckoro coBera Kosteqxka nporokon 3aceganust ot 24.03.2026  Ne 7

N.o. Jupexropa JJoHCKOro arpapHOro KoJuiemaka Yepusimkosa O.C.
(TIoITHCB) [)7[0

n. [lepcuanoBckuii, 2026 r.



1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.02.02«Xumusa»

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 COAEPKAHUME JUCIIUITJIMHbI

2.1. O0beM yueOHOH TUCHHMILINHBI M BUIbI Y4e0HOIi padoThI

Bun yaeOHO# paboThI

O0BeM 4acoB

MaxkcumanbHast yueOHast Harpy3ka (Bcero) 68
Obs3arenpbHas ayauTOpHas yueOHasi Harpy3Ka (Bcero) 68
B TOM YHCIIE:

JIEKIIUA 34
MIPAKTUYECKUE 3aHATHS 17
J1a00paTOPHBIE 3aHATHS 17
KYpPCOBBI€ pabOTHI/ TPOCKTHI

CamocrosTenbHas paboTa cTyaeHTa (BCero)

B TOM YHCIIE

WHVBUAYAIbHBIN POCKT 32

Koncynpsranun/Kontpois

[IpomexyTouHas aTTectanys B popme 3auera ¢ OLEHKON




2.2. TemaTuyeckuii mjian u coaep:xkanue TucuMIMHbICOO0.02.02«Xumus»

HaunmeHoBanue Copep:xaHue y4eOHOTr0 MaTepuaJia, JadopaTopHbie padoThl H NPaKTHYECKHe 3aHATHS, CAMOCTOSATeIbHas1 padoTa OBBeM Y2CoB Yposens
pa3aesioB M TeM o0yyammuxcs, Kypcopasi paéora (IPoeKT) (eciu npedycmompetvl) 0CBOEHHS
2 3 4
Pasznmen 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 14 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 2
3 | Pemenne 3amau «Teopust 3IEKTPOTUTHUESCKON AMCCOITHAIII) 2
4  Pemienue 3ama4 «OKHCIUTEIHHO-BOCCTAHOBHUTEIIBHBIC IPOIIECCHD» 2
5 | Pemenue 3amau « ' mapoau3 coeiiy 2
6 | JlabopaTopHas paboTa — THAPOJIN3 COJICH 2
7 | JlabopatopHas paboTa — OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIHU 2
8 | Pemrenue 3aau « BrrunciieHne KOHIIGHTPALIMU PACTBOPOBY 2
CamocTtosTenpHasi paboTa 00ydaronmxcs
Bcero 30
Paznen 2. Heopzanuueckasa xumus
Conepkanue y4eOHOro (JIKIIMOHHOT0) Marepuaia 1
1 | Xumus MetajjioB 2
2 | XuMHus HEMETAIIOB 8 3
IIpakTHueckue 3aHsITus
1 | CaoiicTBa S 21EMEHTOB 2
2  CBoHCTBa p 2IEMEHTOB 2
3 ‘ CaoiicTBa d 311eMEHTOB 2
CamocrosrenbHas paboTa 00ydaromuxcs
Bceero 14
Pasnen 3. Opzanuueckas Xxumus 1
Copepxanrie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus ByriepoBa.HOMEHKJIATYpa M M30MEPHs OPTaHUICCKUX COSTMHEHUH 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 8
IIpakTraeckue 3aHsATHS .
1 | Pemenue 3anau «<HoMeHKIaTypa U H30MepHs OPraHUYECKUX COEIMHEHHI» 2
2 TlomyyeHue npeieibHBIX M HEMPEICIBHBIX YIIICBOJOPOIOB 2
3 | CaoiicTBa ciupTOB U KApOOHOBBIX KMCIOT 2

CamocrosTenbHasi paboTa 00yJarommxcs




Bcero 14
Paznen 4. Hauana xumuueckozo ananusza 1
Coneprxaane y4eOHOTO(JIEKIIMOHHOTO) MaTepHaa 2
1 | OcHOBHBIE TOHATHS AHATUTHYECKON XUMHUH 4 3
[IpakTuueckue 3aHATHS
1 | M3y4eHne KaueCTBEHHBIX PEAKIINH OPTaHUIECKUX BELIECTB 3
2 | V3yyeHnue kaueCTBEHHBIX peaKklnii HEOPraHNYECKHUX BEIICCTB 3
CamocrosTenbHas paboTa 00yyaronmxcst
Bcero 10
Hroro 68
I/IHI[I/IBI/I,Z[yaJIBHHﬁ IIPOEKT 32
[IpomexyTtounas arrectanus B popme nuddepeHIImpoBaHHOTO 3aueTa
Bcero 100

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yU4eOHOTO MaTepralia UCIOJIb3YIOTCS CIeIyIOIue 0003HaYeHUS:

1.— o3HakoMuUTENbHBIN (y3HABaHUE paHEe N3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pa3ily, HHCTPYKIIUH WIIH MOJT PYKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJTHEHHUE JEATEIbHOCTH, pellieHHe TPOOIEMHBIX 3aj1ay).




3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanuzanus yqeOHON AUCHUIUIMHBI TPeOyeT HATUYUS KaOUHETOB:
Yueonas ayauropusi Ne 101 17151 mpoBeieHUS yueOHBIX 3aHATHH, BBIMIOJHEHUS KYPCOBOTO MPOSKTA
(paGo-TeI), B TOM YHCIE TPYNIOBBIX M HWHIAMBHIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJS H
MIPOMEXKYTOUHOM aT-TecTalluM, OCHAIICHHAsl CIENUaIU3UpOBaHHONW Mebenblo (pabouee MecTo
IpenojaBaress, CTONbl, CTYJbsl, ayAUTOPHAs JOCKa).
Texnuueckue cpencrsa oOyudeHusi: HaOOp JAEMOHCTPAIMOHHOTO OO0OpYyIOBaHHS - HOYTOYK
(mepeHoCc-HOM); CHeNUaNTU3UpPOBaHHOE YyueOHOe O0OpyAOBaHHE - BBITSDKHOW mIKad, Tra3oBbIe
TOpENIKH, CYIIWIbHBbIN ImKad, mKkad Ui peakTUBOB U JIabopaTOpHOW MOCynbl, IeHTpudyra
(mepeHoCcHast), y4eOHO-HATJISAHBIC IM0-COOMS OOECIeYMBaOIINEe TEMAaTHYECKUE WILTIOCTPAIINH,
COOTBETCTBYIOIIKE PA0OYHM y4eOHBIM IIPOrpaM-MaM - TaOJIUIbL, TTAKATHI.
MS Windows 8§ OEM SNGL OLP NL Legalization GetGenuine wCOA Cuer Ne4295 or
28.11.2013 OO0 «tOxnas Codrepnas komnanus»; Office Standard 2007 JIunensus Ne 42563717
ot 03.08.2007 OPEN 62544085ZZE09 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBOOOJIHO pacmpo-CTpaHseMoe MponpUeTapHoe MporpaMMHoe obecnedenue; Zoom Tapud
bazoBerii  CBoOogHO pacmpoctpans-emoe 110, MTC Jluak Tapud Free CsoGomgHO
pacnpoctpansiemoe 10, Annexc Tenemoct CBobGoaHo pacmpo-ctpansemoe [10 ; Yandex Browser
CBobomHo pacmpoctpansiemoe 110, Inc.; Skype CBoOomHO pacmpocTpaHs-eMoe MPOIPHETAPHOE
nporpamMmmHoe obecrieuenue; Yandex Browser CBoOoaHo pactpoctpansemoe 110
Yueonasi aynuropus Ne 74 ns npoBefieHUsT YI€OHBIX 3aHSATHIA, BHIIOJHEHUS KypCOBOTO IIPOECKTA
(paboThl), B TOM 4YHCIIe TPYIIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTALMHA, TEKYIIETO KOHTPOJA U
POMEKYTOYHOW aTTeCTa-IMU, OCHAIICHHAS CIEIHAJN3UPOBAHHON Mebenbpio (pabouee MecTo
MpenoaaBaTens, CTONbI, CTYJbs, ayIUTOP-Has JOCKa, MOUKA).
TexHudeckue cpeiacrBa oOydeHHs: HAOOp JEMOHCTPAIIMOHHOTO O00OpyaOBaHHUs (ayJHO CHUCTEMA,
MPOEK-IIMOHHBIA SKpaH, MPOEKTOp, IMEePCOHATbHBIA KOMIIBIOTEp), y4eOHO-HATNsAIHBIE MOCOOUs
o0ecrieynBaOIMe TEMAaTUYECKHE HJUTIOCTPALMH, COOTBETCTBYIOUIME pabo4YuM  y4eOHBIM
nporpaMMaMm - rajgepes NOpTpPeToB (U3MKOB, My3ei ¢u3nyeckux mnpuOOpOB, BHUPTyallbHAs
nabopaTopust PU3UKH.
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas xomnanus»; Office Standard 2013 JIunensus Ne 64009631 ot 28.08.2014
OPEN 940142247Z7E1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00OOHO pac-TIpOCTpaHsIeMOe TMPONpPHETapHOe MporpaMMmuoe obecredenue; Google Chrome
CBobGomgno pacnpoctpansiemoe [10, munensust freeware; Unreal Commander CsoGomHo
pactipoctpansiemoe I10, nmunensus freeware; Zoom Tapud ba3ossiit CB0O0IHO pacnpocTpaHsemMoe
[1O, MTC Jlunk tapud Free CBobomno pacmpoctpansiemoe [10, Annexc Tenemoct CB0OOIHO
pactupoctpansiemoe IIO ; Yandex Browser CBoGomHo pacmpoctpansiemoe I1O, Inc; Skype
CB00OOIHO pacrpocTpaHseMoe MpomnpueTapHoe nporpammuoe obecneuenue; Dr.Web [loro-Bop Ne
PI'A02040026 ot «05» PeBpans 2026 r. . mexngy PI'BOY BO «lonckoit 'AY» n OO0
«KOMIITA-HUA TOHIAJIb®; 7-zip CBobomuno pacmupoctpansemoe I10, GNU Lesser General
Public License; Yandex Browser CBo6oano pacmpoctpansemoe [10
Yueonaa aynuropusi Ne 235 Ilomemienue uis XpaHeHUsI U TPOQUIAKTHYECKOTO OOCITYKMBaHHS
yueOHOT0 000PYIOBAHMS.
YKOMIUIEKTOBAaHO ~CHEIHaTU3UpPOBAaHHONW MeOenbto (cToi, ImKadwl, ceid) I8 XpaHEHHs
000pyI0BaHUSI.
- YueOnas ayauropusi Ne 102 [Tomemenue ans XxpaHeHUs! U MPoPUIAKTUIECKOT0 00CTyKUBAaHUS
y4eOHOTro 000py/nOBaHMs. YKOMIUJIEKTOBAHO CIELHAIU3UPOBAHHOW MeOenbio [Uid XpaHEeHHUs
000pyIOBaHUSI ¥ TEXHHYE-CKUMHU CPEICTBAMU JIJIsl €r0 OOCITYy)KHBaHUS (CTOJBI, IKAa(bI, BBITSIKKA,
Kamepa s anekTpodopesa, ImKad CyMIMIbHBIM, TepMocTaT, (POTOIIEKTPOKOIOPUMETP, BECHI
TOPCUOHHBIE, IEHTpUdyra (Majas 1 0oJblIas) ,KaTIOPUMETD).



3.2. UudopmanuonHoe odecriedeHne 00yueHust

KosaunyecTBo HUcnoanbiye
IK3eMILISIPOB B | TCS MPH
Ne
o\ OcHOBHbIE HCTOYHUKH oudamnoreke / U3YYEeHHUH
CChLIKA Ha pasjesioB
9BC
1 Xumus: 10-i knace: yrinyOnéHHbiid ypoBeHsb : yueOnuk / B. | https://e.lanbook | 1-4
B. Epemun, H. E. Ky3smenko, B. U. Tepennn [u ap.] ; mox | .com/book/3348
penakuueit B. B. Jlyauna. — 10-e uzna., crep. — Mocksa : | 92
[Tpoceemenue, 2023. — 446 c. — ISBN 978-5-09-107226-
6. — TexkcT : aeKTpoHHBIHN // JIaHb : 3EKTPOHHO-
6ubnnoreunas cuctema. — URL:
https://e.lanbook.com/book/334892 — Pexxum nocryna:
JUIsL aBTOPHU3. 110JIb30BATEIEH.
2 Xumus : 11-# kmacc : yriny0aéHHbIN ypoBeHs : yueouuk / | https://e.lanbook | 1-4
B. B. Epemumn, H. E. Ky3smenko, A. A. /Ipo3nos, B. B. .com/book/3608
Jlyaun. — 10-e u3g., crep. — Mocksa : [IpocBerienue, 21
2023. — 478 c. — ISBN 978-5-09-107469-7. — Texkcr :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/360821—
Pexxum nocTyna: it aBTOpHU3. MOJIb30BaTENEH.
3 baunos, JI. H. Xumus / JI. H. baunos, U. JI. [lepdunosa, | 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 : AJIEKTPOHHO-OMOINOTECYHAS
cucrema. — URL: https://e.lanbook.com/book/333974—
Pexxum mocTyna: ans aBTOpU3. MOJIb30BaTeNe
KoanuecTBo Hcnoaniye
e IK3eMILISIPOB B | TCS MPH
11\-11 JonoJiHUTEIbHbIE HCTOYHUKH oudamorexe / H3Yy4YEeHHHU
CCBHLIIKA HA pa3iesioB
9BC
1 Capraes, I1. M. OGras u Heoprannyeckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-e u3., crep. — Canxkr-IlerepOypr : Jlans, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Texkcr : 32
3JIEKTPOHHBIH // JIaHb : 3eKTpOoHHO-01OInoTeUHAs
cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxum mocTyna: st aBTOpHU3. TOJIb30BaTENEH.

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaumeHoBaHue pecypca

Pexxum nocryma

YHuBepcuterckast OnbinoTexka oHiIaiH. DIeKTPOHHO-OnOIHoTeuHas
cucTeMa

http://www.biblioclub.ru/

H3naTenscTBO JlaHb. 3HCKTpOHHO-6I/I6HI/IOTC‘-IHa$I CHUCTEMA

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 JMLEH3MOHHOTO MPOTPAMMHOIO o0ecnevYeHnst

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 CsoGoano 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 CoGomHO pacmpocTpaHseMoe MpONpHeTapHOe
nporpammHoe obecrieuenne; Google Chrome Cpobomno pacmpoctpansemoe I10, mmmensus freeware; Unreal
Commander Cobomao pacnpoctpanssemoe [10, mmmensus freeware; Zoom Tapud Bazoseii CBobonmHO
pacnpoctpansemoe I10, ZoomVideoCommunications, Inc; Skype CBoOomHO pacmpocTpaHseMoe MpONpHETaAPHOE
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 CeoGoano pacmpoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser Co6oauo pacmpoctpansiemoe 10
Windows 10 Pro Jlunensust Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 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 MpornprUeTapHoe mporpaMmmuoe obecneuerue; Z00m Tapud
Basossiit CBoOOAHO pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CoboaHo pacmpocTpaHsemoe
npornpueTapHoe nporpammuoe obdecreuenue; 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 «Ilnansi» Jorosop Ne 2789-24 ot 16 mas 2024 r. mexay ®I'BOY BO
«ouckoit TAY» u 00O «Jlaboparopus MMUC».

Ilepedyennb npodeccuoHaTIBLHBIX 023 JAHHBIX

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

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

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHMU
YYEBHOU JUCHUIIJIMHbI

KoHTponb M oneHKa pe3yabTaTOB OCBOECHMSI Y4YEOHON JAMCLUMILIMHBI OCYIIECTBISETCS
npernojiaBaTeseM B Ipoliecce MPOBEACHMS MPAKTHUYECKMX 3aHATHH U JabOpaTOpHBIX padorT,
TECTUPOBAHUS, a TAK)KE BBIMOIHEHUS 00Y4alOIMMUCS UHANBUAYAIbHBIX 3aJaHU.

DopMbI U METOAbI
KOHTPOJISAA M OLICHKH
pe3yabTaToB 00y4YeHusl

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUS1, YCBOCHHbIE 3HAHUS)

B pesynbrare 00y4eHus: CTYAEHT TOJIKEH:

3HATh.

3aKOHOMEPHOCTSIX M IO3HABAEMOCTH SIBJICHMI Npuponbl; o Mecte u | [lepmognmueckuit
3HAUEHUU XHMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ POJM B | YCTHBIN OIpOC.
o0ecrieyeHU YyCTOMYMBOIO pa3BUTUS 4ejoBeuecTBa: B pemieHuu | KommokBuym.
npo0JIeM 3KOJIOTHUECKOM, SHEPreTHYeCKON U MUIIEeBOI O€30MacHOCTH,
B DPAa3BUTUU MEJIUIUHBI, CO3/IaHUU HOBBIX MAaTEpUaIOB, HOBBIX
HCTOYHUKOB SHEPIHH, B o0ecrieyeHnn paloHaIbHOIO
MPUPOIONOIL30BaHus, B (DOPMHUPOBAHHUM MHPOBO33PEHUS M 001Iei
KyJbTypbl 4YE€JIOBEKa, a TakkKe HSKOJOIMYECKH OOOCHOBAaHHOIO
OTHOLLIEHHUsS K CBOEMY 3I0POBBIO U IPUPOJHOM CpELE;




OCHOBOIOJIATal0NINe MOHATHUS (IOMOJIHUTENBHO K CHUCTEME IMOHSATUI
0a30BOT0 YpOBHS) - M30TOIbI, OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUE
aToma, THOpUaAM3aIis aTOMHBIX opOuTanel, xumudeckas cBszb (" " u
" KpaTHbIE CBSI3U), MOJISIpHAsl KOHIIEHTpALUs, CTPYKTypHas ¢popmyia,
uzoMepust (CTpPyKTypHasi, TeomeTpuyeckas (LHC-TpaHC-U30MEPHS),
TUIBl XUMHYECKHX PEaKIHii (TOMO- M TeTepOreHHbIe, 0OpaTHUMbIE H
HeoOpaTUMbIe), pacTBOPbl (MCTUHHBIC, JHUCIEPCHBIC CHUCTEMBI),
KPUCTAJIJIOTUAPATHI, CTENEHb JUCCOLUALMM, 3JIEKTPOJIU3, KPEKHHT,
pUGOPMUHT); TEOpUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE IIOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, COBPEMEHHBIE
IIPEJICTaBICHUsI O CTPOCHUM BELIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJICKYJISIPHOM  YpPOBHSX; TNPEIACTaBICHHS O  MEXaHU3Max
XUMHYECKHX PEaKUud, TEePMOAMHAMUYECKUX M  KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX TNPOTEKaHUs, O XUMHYECKOM pPaBHOBECHUH,
JUCIEPCHBIX cUcTeMaX, (PaKTOJIOTMYECKHE CBEIEHUS O CBOICTBaX,
cocTaBe, MOJYYCHHH W O€30MacHOM HCMOJIb30BAaHUM BaXKHEHIINX
HEOPTraHMYECKUX M OPTraHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
JEeSITEIbHOCTH YeNIOBEeKa; OOLIMX HAYYHBIX MPUHIMIIAX XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEpPE IPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHAKa,
METaHOJIa, epepaboTKH HEPTH).

[lepuoanueckuit
YCTHBIN OITPOC.
KomnokBuym.

yMeTb!

BBISBIIATH  XapaKTE€pPHblE IPU3HAKM M  B3aUMOCBSA3b HM3yYEHHBIX
HNOHSTUM, NPUMEHSTb COOTBETCTBYIOUIME IOHATUS IPH OINUCAHUU
CTPOEHUS M CBOMCTB HEOPraHMYECKMX M OPraHUYECKUX BELIECTB U UX
IpEBpAICHN; BBIABIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C
HOHATUSAMM U TPEJACTaBICHUSAMHM JpPYyruxX IpeAMeToB s Ooiee
OCO3HAaHHOI'O MOHMMAaHUS M OOBSCHEHUS CYIIHOCTH MaTepHaIbHOIO
€IMHCTBA MMpA; UCIOJb30BaTh CUCTEMHbIE XMMHUUYECKHUE 3HAHUS JUIS
00BsICHEHUS U IIPOrHO3UPOBAHUS SIBJICHUH, MMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOY;

Onenka pe3yabTaToB
MPAKTUICCKUX U
1a00paTOPHBIX padoT.

WCII0JI30BaTh HANMEHOBAHMS XUMHUECKUX COSTUHEHUN
MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U MPUKIIAJHOW XUMUU U
TPUBHUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCS K U3yYEHHBIM
KJIacCaM OPraHUYeCKHX U HEOPTraHUYECKUX COCTMHEHMII;
MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBJIECHUS (POPMYIT
HEOPTraHWYECKHUX BEILECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEIL[ECTB; COCTABISATh YPABHEHUSI XUMUYECKUX PEAKIUN U PACKPHIBATH
UX CYIIHOCTh: OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHI
MOCPEACTBOM COCTaBIICHUS AIIEKTPOHHOTO OallaHCa ITUX PeaKInit;
peaKIfii HOHHOTO OOMEHa MMyTeM COCTaBJICHUS WX TOJHBIX U
COKpAaIICHHBIX HMOHHBIX YPABHEHUI; peakuii THAPOIIN3a, peaKIuil
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA 1
AITFOMUHWS ); TIOJTBEPKAATh XapaKTePHbIE XUMHUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOLMMHU SKCIEPUMEHTAMH U 3aITUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

OrneHka pe3yabTaToB
MPAKTHYECKUX U
1abopaTOpPHBIX padoT.

KJIACCU(UIIUPOBATh HEOPTaHMYECKHWE W OpPTaHMYECKHE BEIIECTBA U
XUMUYECKHE PEAKIUH, CaMOCTOSTEJIPHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUU JUIS KJIacCU(DUKAIMHA H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepu30BaTh COCTaB W  BaXXHEHIIME CBOWCTBAa  BEIECTB,
MPUHAJICKAINUX K ONPEAECICHHBIM KJIacCaM M IpyniliaM COCIUHEHUU

OreHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOpHBIX PadoT.




(TpocThle BEIIECTBA, OKCHIBI, THUAPOKCHIBI, COJH; YIIIEBOJOPOBI,
npocTbie 3UPbI, CHUPTHI, (PEHOIBI, abACTH/IbI, KETOHBI, KAPOOHOBBIE
KUCIIOTBI, CJIOXKHBIE 3(UPBI, KUPBI, YTIEBOIbI, AMUHBI, AMHHOKHCIIOTHI,
0enKu); MPUMEHSATh 3HAHMS O COCTaBE M CBOWCTBAX BEIIECTB IS

JKCIIEPUMEHTAIILHOU IIPOBEPKH TUIIOTE3 OTHOCHUTEIILHO

3aKOHOMEPHOCTEN IIPOTEKAHUs XUMHUYECKUX peakuuit u

IIPOrHO3MPOBAHMS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

cOPMHPOBAHHOCTh ~ YMEHHH  NOATBEpXkKIaTh Ha  KOHKpETHHIX | OIeHKa pe3yIbTaToB
IpUMEpax XapakTep 3aBUCUMOCTH PEAaKLUUOHHOW CIIOCOOHOCTHU | MPAKTUYECKUX U

OPTraHWYECKUX COCIMHEHUM OT KPATHOCTH U TUIIa KOBAJICHTHOMN CBS3U
(" " m""), B3aMMHOTO BJIMSHHS aTOMOB M TPYII aTOMOB B MOJIEKYJax;
a TaKKe OT OCOOCHHOCTEH peanu3alu pa3IuYHBIX MEXaHHW3MOB
MPOTEKAaHUS PeaKIuii;

n1abopaTopHBIX PaboT.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSIHMH ) U MOHOB XUMUYECKUX 3JI€MEHTOB | - 4
nepuonoB Ilepuoanueckoit cucremst [I.. MenneneeBa u ux
BaJICHTHBIE BO3MOXKHOCTHU, UCTIONB3Ys mousaTus "s", "p", "d-
AJIEKTPOHHBIE" OpOUTAIIN, FHEPTETUYECKUE YPOBHU; OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U

06p33yeMBIX MU COGI[I/IHCHI/Iﬁ 1o nepuoiaM " rpyuiam;

OrueHka pe3yabTaToB
NPaKTUYCCKUX U
1abopaTOPHBIX padoT.

BJIAJICHUE CUCTEMOM 3HAHUM O METO/IaX HAyYHOT'O ITO3HAHHUS SIBJICHUI
IIPUPOJIBI, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKaxX U YMEHHUAMHU
IIPUMEHSATD 3TU 3HAHMS IIPU SKCIIEPUMEHTAIIBHOM HCCIIE0BAHUMI
BEIIECTB U U1 OOBSICHEHUS! XUMUUECKUX SBJICHUN, UMEIOLINX MECTO B
IIPUPOJIE IPAKTUYECKOH AESATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOMN
JKU3HH;

OrneHka pe3yabTaToB
NPaKTUYCCKUX U
1abopaTOPHBIX padoT.

MPOBOJIUTH PACUYETHI 10 XUMHUECKUM (POpMyJIaM B YpaBHEHHSIM
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM (DPU3NYECKUX BEINYUH
(Macchl, 00beMa ra30B, KOJIMUYECTBA BEIIECTBA), XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacueThl 10 HAXOKICHUIO
XUMHUUYECKON (hOpMYJIbI BEILIECTBA; pacyeThl Macchl (00bema,
KOJINYECTBA BEILIECTBA) MPOYKTA PEAKIIUHU, €CIH OJTHO U3 UCXOIHBIX
BEILIECTB JaHO B BUJIE PACTBOPA C ONPEICICHHON MaCCOBOM 0N
pPacTBOPEHHOI'0 BEIECTBA UM JaHO B U30bITKE (MMEET MPUMECH);
pacdeTbl MacCOBOM UM 0OBEMHOM J0JIM BBIXOJIa MPOJIYKTa PEaKLnu;
pacyeTsl TerIoBoro g exra peakiuii, 00beMHBIX OTHOIICHU Tra30B;

OrneHka pe3yabTaToB
MPAKTHYECKHUX U
1abopaTOPHBIX padoT.

MIPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH C MMO3UINI
9KOJIOTHYECKOH 0€30IaCHOCTH IOCIICACTBUS OBITOBOM 1
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBI3AHHOMU C
nepepadoTKOM BEIIECTB; UCIIOIB30BATh MOTYyYECHHBIC 3HAHUS TS
MPHUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3AHHBIX C
XUMHEH;

OreHka pe3ysabTaToB
NPaKTUYECKUX U
71a00paTOPHBIX PadoT.

c(OPMHUPOBAHHOCTh ~ YMEHHUH  CaMOCTOSITENbHO IUIAHUPOBATH U
MPOBOAUTh XUMHUYECKUHA HKCIEPUMEHT (MONIy4eHHE U H3ydeHHUe
CBOWCTB HEOPraHWYECKHX WM OPraHMYECKUX BEIECTB, KaueCTBEHHBIC
peakIu YTIIEBOZOPOIOB Pa3IUIHBIX KJIaCCOB "
KHCJIOPO/ICOIEpIKAIIUX OpraHNYEeCcKuX BEILIECTB, peleHue
SKCIICPUMCHTAJIIBHBIX 3a71a4 I10 PACIIO3HABAHWIO HCEOPTaHUYCCKUX U
OpPraHMYeCKHUX BELIECTB) C COOJIOZCHHWEM TMpaBWil 0Oe30M1acHOTrO
oOpallleHuss C BelecTBaMH U JIabopaTOpHBIM 000pYJIOBaHUEM,

OreHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOpHBIX PadoT.




dbopMynupoBaTh ILEIU HCCIEIOBAaHUS, MPEIOCTABIATh B Pa3IMYHOM
dbopMe pe3ynbTaThl IKCIEPUMEHTa, aHATH3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTB;

OCYILECTBIIATh 1LI€JICHANPABICHHBIM MOUCK XUMHUYECKOW MH(POpPMALUU
B Pa3JIMYHBIX MCTOYHHUKAaX (HayuHas M ydyeOHO-HaydHas JIUTepaTypa,
CpeAcTBa MaccoBoil uH(popMmanuu, cerb VHTepHET U Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHYECKYIO UH(pOpMaLHIO,
nepepadaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTaBIECHHOMN
y4eOHOM 3a/1aueit;

OueHka pe3yabTaToB
NPaKTUYCCKUX U
1ab0paToOpHBIX PabdoT.

0CO3HaBaTh OIACHOCTH BO3ACHCTBUS Ha JXUBBIC OpraHu3MbI
ONpCACIICHHBIX BEIICCTB, IOHMMasA CMBICJI ITOKA3aTEIIA npenenLHoﬁ
I[OHyCTHMOfI KOHIOCHTpPALUW, U TIOACHATH HA ITPUMCPAX CIIOCOOBI
YMCHBIICHUSA U ITPEAOTBpALICHUS UX BPEAHOI'O BOSHeﬁCTBHH Ha
OpraHu3M 4YC€JIOBEKA.

OueHka pe3yabTaToB
NPaKTUYCCKUX U
1ab0paToOpHBIX PaboT.

Hmozoevlii Konmponw:

Jugppepenyuposannoiii
3auem




