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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.01.09 «Xumusa»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PaGouast mnporpamMma JIUCHMIUIMHBI — SIBJISICTCS  YacThl0  MPOTPaMMBbl  MOJTOTOBKH
CHCLMAINCTOB  CPEIHEro 3BeHA B  COOTBETCTBUHM ¢  (efepalbHBIM  TOCYJApCTBEHHBIM
00pa3oBaTENFHBIM CTAHAAPTOM CPEIHEro MpoQecCHOHAIBLHOTO 00pa30BaHMs 1O CHEHUATBHOCTH
38.02.01 DOxonomuxa u Oyxearmepckuii yuem (no ompacisim), YTBEPKIEHHBIM TMPUKA30M
Munuctepcera npocsemienus Poccuiickoit @eneparuu Ne 69 ot 05.02.2018.

1.2. Mecro Yy4yeOHOH JUCUUILVIMHBI B CTPYKType MNpPOrpaMmbl MOATOTOBKH
CIENHATUCTOB CpPeAHero 3BeHA: [UCIUIUIMHA OTHOCHTCS K 0a30BbIM JIHUCHHUIUIHHAM
00111e00pa30BaTEIILHON MTOATOTOBKH.

1.3. Hean u 3a7a4u y4yeOHOM AMCHMILVIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOCHUS
Y4eOHO# JMCIUIIHHBI:

B pesynbrare ocBoeHus Kypcea "Xumua" CTyI€HT JOJIKHBI 3HAT!

1)  chopMUpOBAaHHOCTH  TPEACTABICHUWH: O  MaTrepuaJbHOM  EIMHCTBE  MUpA,
3aKOHOMEPHOCTSIX M [O3HABAEMOCTH SIBJICHHI MPUPOJIbI; O MECTE M 3HAUEHUU XUMHUHU B CHUCTEME
€CTECTBEHHBIX HAyK U €€ POJH B 0OECIEeUCHHH YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA: B PEIICHUU
npo0JieM HIKOJIOTUYECKOM, YHEPreTHUECKONM M MUIIEBOW OE€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO37IaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB JHEPrHMM, B OOECIEUEHUU pPallMOHAIBHOIO
MPUPOIONIONL30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS M OOIICH KyIbTyphl YeJIOBEKa, a TaKkKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOTHON CPEIE;

2) OCHOBONOJIATAOIINE MOHATUS (AOMOIHUTENIBHO K CHCTeMEe MOHSITUN 0a30BOro ypoBHS) -
U30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHME aToMa, TMOpUAM3ALMs aTOMHBIX OpOWTaieH,
xumuudeckast cBsi3b (" " u "", KpaTHbIE CBSI3U), MOJIApHAs KOHLEHTpPALUA, CTPYKTYpHasi (opmyia,
nu3oMepust (CTpYKTypHas, TeoMeTpuyeckas (LUC-TPaHC-U30MEpHs), THUIbl XUMUYECKHX PpeaKlni
(roMO- W TeTepOoreHHble, OOpaTUMble W HeoOpaTHMbIE), PAcTBOPHl (MCTHUHHBIC, AUCIIEPCHBIE
CUCTEMBI), KPUCTAJIOTUPATHI, CTENIEHb AUCCOLMALINN, DIIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
M 3aKOHbI, 3aKOHOMEpPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAaHUS
IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI, COBPEMEHHbIE NMPEACTABIECHUS O CTPOECHUU
BEIIECTBA HA AaTOMHOM, MOJIEKYJSIPHOM U HAJMOJEKYJISIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEeaKIfil, TEPMOJIMHAMHUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTIX X
MPOTEKaHUs, O XUMUYECKOM PAaBHOBECUH, JUCIEPCHBIX CHUCTEMaxX, (PaKTONOTUYECKUE CBEICHUS O
CBOICTBax, cocTaBe, MOJYyYEHUH U 0€30IaCHOM HCIOJb30BaHUU BAKHEWMIIMX HEOPraHUYECKUX M
OpTaHMYECKHUX BEHIECTB B OBITY M MPAKTUYECKOH NEATETbHOCTH YeNOBeKa; OOIIMX HaydHBIX
MPUHILIMIIAX XUMUYECKOTO IPOU3BOJICTBA (HAa MpUMEpE MPOU3BOACTBA CEPHOM KUCIOTHI, aMMHUaKa,
METaHoJ1a, epepaboTKH HePTH).

B pesynbrate ocBoeHus Kypca "XuMus'" CTyAEHT JOKHBI YMeTh.

1) BBIBIATH XapakTepHblE TPHU3HAKHM W B3aWMOCBS3b H3YYEHHBIX IOHITHHA, NPUMEHSTH
COOTBCTCTBYIOIIHC IMMOHATHUA IPHU ONIMCAaHUN CTPOCHUA U CBOWCTB HCOPraHNYCCKUX U OPraHNYCCKUX BCUICCTB
n ux npeBpaLueHHﬁ; BBISIBJISITh B3aUMOCBSI3b XHMHYECKUX 3HAHUH C TOHATHSIMH U MNpEeACTABJICHUAMU JPYTUX
mpeaAMETOB JIsA 0oJiee OCO3HAHHOI'O ITOHUMAaHUS U OOBACHEHHUS CYIIHOCTHU MaTCpUaibHOIro €IMHCTBA MHUPA,
HUCIIOJIB30BAaTh CUCTEMHBIC XUMHWYCCKHNEC 3HAHUA IJIA OOBSICHEHHST U IIPOrHO3UpPOBaHUA HBHCHHﬁ, HUMCIOIINX
€CTECTBEHHOHAYUYHYI0 IIPUPOAY;

2) UCTIONTb30BaTh HAMMEHOBAHMSI XUMHUECKIX COSAMHEHUN MEXKTYHAPOIHOTO COI03a TEOPETUIECKOM
u HpHKHa}IHOﬁ XMMUHU W TPUBHUAJIBHBIEC Ha3BaHWUA BCIICCTB, OTHOCANIUXCA K HW3YUCHHBIM KJlacCaM
OpraHUYCCKUX U HCOPraHUYCCKHUX COGZLHHCHHﬁ; HCIIOJIB30BAaTh XUMUYCCKYIO CHUMBOJIMKY Ui COCTAaBJICHUA
GopMys1 HEOPraHMYECKHX BEIIECTB, MOJIEKYJSIPHBIX W CTPYKTYpHBIX (pa3sBEpHYTHIX, COKpAIICHHBIX H
CKeJeTHBIX) OPMYINl OPraHMYECKHX BEUIECTB; COCTABISITh YPABHEHUSI XMMUYECKUX PEAKIMH M PACKPHIBAThH
HUX CYIIHOCTB: OKHCIIMTECIIbLHO-BOCCTAHOBUTCIbHBIX peaKum‘/'I IMOCPEACTBOM COCTaBJICHUA OJOJICKTPOHHOT'O
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OanaHca 3TUX peakluil; peakluii HOHHOro OOMEHA IIyTEeM COCTaBJICHUs UX IIOJIHBIX U COKPAILLIEHHBIX HOHHBIX
YpaBHEHUH; peakUuil TMaposin3a, peakluil KoMIUlekcooOpa3oBaHMs (Ha NpUMEpe TI'MIPOKCOKOMILIEKCOB
OUHKAa W aJIOMHHUS); TOATBEPKIATh XapaKTepHblEe XUMHUYECKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIIUMHU
3KCIIEPUMEHTaMH U 3alUCAMHU YPaBHEHUH XUMHUYECKUX PEAKIIHIA;

3) ximaccu(uUMpPOBaTh HEOPraHUYECKHE M OPraHWYeCKHE BELIeCTBA MW XUMHYECKHE PEaKIMu,
CaMOCTOSITETIbHO BHIOMpPAaTh OCHOBAHMS M KPUTEPUH Ui KJIACCHU(PUKAMM H3YyYaeMbIX XHUMHUYECKUX
00BEKTOB; XapaKTEPHU30BaTh COCTaB M Ba)KHEHIIME CBOWCTBA BEILECTB, MPUHAICKALINX K ONpEACICHHBIM
KjaccaM M TpyNIaM COCOUHEHHUH (IIPOCTbIE BEILIECTBA, OKCUIbBI, THAPOKCHIABI, COJIM; YIJIEBOIOPOIbI,
npocThie 3(QUPhI, COUPTHI, (HEHONBI, adbIETUAbI, KETOHbI, KAPOOHOBBIE KHCIOTHI, CIIOKHBIC I(UPBI, KUPBI,
YIJIEBOABI, AMHUHBI, aMHUHOKHUCIOTHI, OCJKH); MPUMEHATh 3HAHHMS O COCTaBE M CBOMCTBaX BELICCTB MJIS
SKCIIEPUMEHTANBHON MPOBEPKH TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XMUMHYECKUX
peaxnuii ¥ IPOrHO3UPOBAHUS BO3MOXKHOCTEH UX OCYILECTBICHHUS;

4)chopMHPOBaHHOCTh YMEHUH MOATBEPKAATh Ha KOHKPETHBIX MPHUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHOM CIOCOOHOCTH OPTaHUYECKUX COSANHEHUH OT KPaTHOCTH M THIA KoBajleHTHOU cBsi3u (" " u ""),
B3aUMHOIO BJIMSHUS aTOMOB M TPYII aTOMOB B MOJEKYJIax; a TakkKe OT OCOOCHHOCTEH peanu3aluu
Pa3INYHBIX MEXAHU3MOB IIPOTEKAHUS PEaKIINH;

5) xapakTepu30BaTh AICKTPOHHOE CTPOCHUE aTOMOB (B OCHOBHOM M BO30YXJICHHOM COCTOSIHUH) H
HOHOB XHMMHYECKUX 3jemMeHToB 1 - 4 mepuomoB Ilepuogmueckoit cucremsl .M. MenneneeBa U ux
BaJICHTHBIE BO3MOXXHOCTH, WCHONB3ys moHatus "s", "p", "d-anmexTpoHHBIE" OpOWTANH, IHEPreTUYECKHE
YPOBHU; OOBSCHATH 3aKOHOMEPHOCTH M3MECHEHHsI CBOWCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMHU
COEJIMHEHUH M0 MepHoAaM U TpyInam;

6)BNajieHNEe CUCTEMOH 3HAHWH O METOJ[aX HAYYHOTO MO3HAHMS SBICHUN MPUPOJBI, NCTIONh3YEMbIX B
€CTECTBEHHBIX HayKax M YMEHHUSMH INPUMEHSTh 3TH 3HAHHUA TNpPHU HKCHEPUMEHTATIBHOM HCCIIEOBaHUU
BEIICCTB W NS OOBSCHEHUS XUMHUYECKHUX SBJICHWH, WMCEIOIUX MECTO B MPHPOJE MPAKTUIECKOH
JesITeIbHOCTH YEJIOBEKA U B TOBCEAHEBHON KH3HU;

7) TPOBOAMTH PACUYETHl IO XUMHYECKMM (OpMyjJdaM M YpPaBHEHUSIM XHMHUYECKHX pPEaKLUuil c
UCTIOJIb30BaHUEM (PU3MYECKUX BENWYHMH (Macchl, 00beMa ra30B, KOJIMYECTBA BEIICCTBA), XapaKTePU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: pacueTbl MO HAXOXKACHUIO XUMHYECKOH (HOpMYNBI BelIeCTBa;
pacueTsl Macchl (00beMa, KOIMYECTBA BEILIECTBA) MPOAYKTa PEAKLUH, €CIM OJHO U3 HCXOIHBIX BEIIECTB
JIAHO B BHUJIC PAacTBOpPA C OINMPEIEICHHON MacCOBOM J0JIeld paCTBOPSHHOI'O BEIISCTBA WM JaHO B U30BITKE
(MMeeT mpuMecH); pacyeThl MACCOBOW WM 00BEMHOM JOJIM BBIXOJIa MPOAYKTA PEaKIMU; PACUeThl TETIOBOTO
saddexra peakuid, 00bEMHBIX OTHOIIICHHIA T'a30B;

8) NpOrHo3MpoBaTh, AHAIU3UPOBATH M OLEHHBATH C IO3MLMH SKOJOTHYECKOH Oe30MacHOCTH
MOCJIEICTBUSI OBITOBOW M MPOW3BOJICTBEHHOM JICATENEHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKON BEIIECTB;
WCIIOJIb30BaTh IOJIyYCHHbIE 3HAHUS IJISl IPUHATHS TPaMOTHBIX PELICHUH MPOOJIEeM B CUTYalHsX, CBI3aHHBIX
C XUMHEH;

9)chOpMHPOBAaHHOCTh YMEHHUH CaMOCTOSTEIbHO IUIAHHUPOBAaTh W NPOBOAWTH XHUMHYECKUH
SKCIIEPUMEHT (TOJIy4eHUE U M3YYE€HHE CBOWCTB HEOPraHMYECKUX M OPTraHMYECKUX BEIIECTB, KAUeCTBEHHBIC
PeaKIuu yIrJIeBOJOPOJOB PAa3JIMUHBIX KJIACCOB M KHUCIOPOJACOACPKAIINX OPraHMYECKHX BEILECTB, PELICHUE
SKCIIEPUMEHTANbHBIX 3aJad [0 pAaclO3HABAHMIO HEOPTraHWYECKUX W OpPraHMYECKHMX BEIIECTB) C
coOJIIOJIeHreM TIpaBWJI 0e30MacHOro oOpaleHHss ¢ BeIIeCTBAMU W J1a0OPaTOPHBIM 00O0pYIOBaHUEM,
dbopMyIupoBaTh LENU HCCIENOBAHUS, NMPENOCTABIATh B Pa3IM4YHON (opmMe pe3ynbTaThl SKCHEPUMEHTA,
AQHAJTM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

10) ocymiecTBIATh IelIeHATPABICHHBIN MOUCK XUMUYEeCKOH HH(OpMAIUU B Pa3IMYHBIX HCTOUHUKAX
(nayuHast u yueOHO-Hay4Has JUTEpaTypa, CPEACTBAa MaccOBOM HMHGpopMauuu, ceTb VHTEpHET U apyrue),
KPUTUYECKH AaHaIM3UPOBaTh XHMUYECKYI0 WH(GPOpPMaLMIo, IepepadaTbiBaTb €€ W HCIONb30BaTh B
COOTBETCTBHHM C IIOCTABJICHHOM yueOHOH 3aauei;

11) oco3HaBaTh OMAaCHOCTH BO3AEHUCTBUS Ha JKUBbIE OPTaHU3MBI ONPEEIEHHBIX BEIIECTB, MTOHUMAS
CMBICJI TIOKa3aTelsl MNpeeNbHOM JONMYCTHMOM KOHLEHTpalud, W MOACHATh Ha NpUMepax CIOCOObI
YMEHBIIIEHUS U MPEIOTBPAIICHNS X BPEIHOTO BO3/ICHCTBHS Ha OPTaHN3M YeTIOBEKa.

1.4. PexkoMeHayemMoe KOJIHYECTBO YacOB HAa OCBOCHHE IPOrpaMMbl Yy4eOHOM
AUCUMILIUHBI:

MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromierocst 68 gaca, B TOM 4uce:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyuatomierocs 68 vaca;



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O6beM yueOHOI TUCIUNTUHBI H BH/IbI Y4eOHOI padoThI

Bun yaeOHO# paboThI

O0BeM 4acos,

2023,2024 r.H
MakcumanbHasi yueOHasi Harpy3ka (BCero) 68
OO6s3aTenbHas ayuTOpHAas yueOHast Harpy3ka (BCero) 68
B TOM YHUCJIE:
JIEKIIUA 34
MPAKTHUYECKHUE 3aHATHS 17
n1ab0paTOpHEIE 3aHATHUS 17
KYPCOBBIE paObOThI/ TPOCKTHI
CamocrosiTenpHas paboTa cTyieHTa (Bcero)
B TOM YHCJIC
WHIMBUIYTBHBIN IIPOCKT
Koncynsramun/KoHTponb
[TpomesxyTouHas arrectanus B popme Jud.3auer




2.2. TemaTuyeckuii mjiaan u coaep:xkanue gucuunanubl CO0.01.09 «Xumusi»

HaumeHoBaHue
pa3aesioB M TeM

Conep:xaHue y4eOHOro MaTepuaa, jadopaTopHble padoThl U NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbLHAs padoTa

0O0neM 4acoB,
2023,2024 r.H.

Yposens
OCBOEHHUSI

o0yyammuxcs, Kypcopasi paéora (IPOeKT) (eciu npedycmompervl)
2

3

i

Paspnen 1.

OCHOGHbIE 3aKOHBL XUMUU

o

JepkaHue yaeOHOro (JICKIIMOHHOTO) MaTepHaia

OCHOBHBIEC MTOHATUS XUMHUHU. 3aKOH COXpaHCHH MAaCChI BEIICCTB

3akon ['ecca

CTpOCHI/Ie aToMa, ICpUuoJUICCKasa CUCTEMa Menpeneena

Teopusi 3IEKTPOTUTHIECKOMN AMCCOLMAIIIHI

OKHCIINTENHHO-BOCCTAHOBHUTEIHLHEIS IIPOIECChI

[M'uaponus cone

14

PAKTUYCCKUC 3aHATHUA

Pemenne 3aJga4 «3aKoH COXpPAaHCHHA MAaCChbl BEIIECCTB»

Pemenne 3aJga4 ((CTpOGHI/IC aToMa, IIEPpUOANICCKasa CUCTEMA MeHneneeBa»

Pemenue 3amau «Teopust 37€KTPOJUTHIECKON TUCCOIIUAITII

Pemenne 3aaa4 «OKMCIMTEIIBHO-BOCCTAHOBHUTEIIBHBIE MTPOLIECCHI

Pemenne 3anau «[ 'uaponus conei»

JlaboparopHas paboTa — THIPOJIN3 CoJici

JlaboparopHas padoTa — OKHCIUTEIHHO-BOCCTAHOBUTENBHBIC PEAKIINN

Pemenune 3anau « BeiunciieHue KOHIIEHTPAIIMU PACTBOPOBY

cero

o DN NINININININ

Paznen 2.

Heopzanultecmm XUmMusn

WN -

o

JiepkaHue yueOHOoro (JeKIMOHHOT0) MaTepuana

XHUMUS METAJJIOB

NlR|A || ~|o| 1| wn| ko ool & | w| ok A

XuMHsi HEMeTaJllIOB

IIpakTHueckue 3aHsITus

1 | CaoiicTBa S 2JIEMEHTOB

2 CpoicTBa p 3JIEMEHTOB

3 ‘ CaoiicTBa d 311eMEHTOB

NININ

Bcero

WN -

Pa3nen 3.

Opzanuuecmm xXumus

Conepxanne y4eOHOTro (JISKITMOHHOTO) MaTepraia

1 | Teopus Byraeposa. HomeHkIaTypa U H30MepHs OPraHMYeCKUX COSTUHECHUN

2 OCHOBHEIE KJIaCCHI OpPraHn4eCKux COC,HI/IHGHI/IfI

[IpakTHueckue 3aHsITUs

1 | Pemenue 3anau «<HoMeHKIaTypa U M30MepHs OPraHUYECKUX COEMHEHHID

2 HOJ’Iy‘ICHI/Ie MpCACIbHBIX W HECTIPEACJIbHBIX YTJICBOJOPOJOB

3 | CaoiicTBa CTIPTOB M KapOOHOBBIX KHCIOT

Bcero

= .
NSRS

WN P~

Pasnen 4.

Hauana xumuueckozo ananusa

Conepxanne yu4eOHOrO(JIEKIIMOHHOTO) MaTepualia




1 | OcHOBHEIC TOHATHS AHATUTUYECKONH XMMHH

HpaKTI/I‘{eCKI/Ie 3aHATHA

1 | M3y4yeHne KaUeCTBECHHBIX PEAKIM OPraHMYECKUX BEIICCTB 3
2 | M3y4yeHue kaueCTBEHHBIX peaKIMii HEOPraHMUECKUX BEILECTB 3
Bceero 10
Koncynbramuun/Kontpons
[TpomerxyrouHas arrectanus B popme aud 3auera
68

Jlis XapakTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3YUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31ly, MHCTPYKIUHU UJIH 110l PYKOBOACTBOM);

3. — IPOJYKTHBHBIH (IJITAHUPOBAHUE U CAMOCTOSITSIILHOE BBIITOJHEHUE JICITEIIbHOCTH, PEIICHUE MPOOJIEMHBIX 33/1a4).




3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. Tpe6oBaHuA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecreYeHn 0

Peanuzanus yueOHOM TUCHUTUIMHBI TpeOyeT HATUYKs KAOMHETOB:

- JlaGopaTopust aHamuTH4eckod xumum Ne 99 g mpoBeneHus: y4yeOHBIX 3aHATHH,
BBIMIOJIHEHHUSI KYpCOBOrO IMpoekTa (paboThl), B TOM YHCIE TPYHIOBBIX M HHIUBUAYAIbHbBIX
KOHCYNIbTAIlMi{,  TEKyIIero  KOHTPOJII W  TNPOMEXKYTOYHOM  aTTecTallMd;  OCHAIleHHAas
crenuain3upoBaHHOH Mebenpio (pabodee MeCTO MpernojaaBaress, CTOJNbI, CTYJbs); TexHuueckue
cpeAcTBa OOYYEHHUs: CIEHUAIM3MPOBAHHOE ydeOHOe 000pyIOBaHME - BBITSHKHOW IIKag, ra3oBble
TOpENKH, CYHIMJIbHBIM MmiKad, ydeOHO-HArIsIAHBIE MOocoOUs, OOecleyuBarole TeMaTHYecKue
WILTIOCTPAIMH, COOTBETCTBYIOLIHE PA0OYUM Yy4eOHBIM MPOrpaMMam - TaOJIHIIbI, TTaKAThI

- Yueonass ayauropusi Ne 101 11 nmpoBeneHHs] y4eOHBIX 3aHSATHH, BBITOJHEHUS KYpCOBOTO
npoekTa (paboTbl), B TOM 4YHCJIE TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIMi, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTECTallUK, OCHAIIEHHAs CIelMaTu3UPOBaHHON Mebenbio (pabouee
MECTO IpenoaBaTes, CTOJbl, CTY/bs, ayAUTOPHAs JOCKa).

Texnuyeckue cpernctsa oOy4deHHsS: HAOOp AEMOHCTPAIIMOHHOTO O0OpYAOBaHUS - HOYTOYK
(TIepeHOCHOH); CHeNMATM3UPOBAHHOE yUeOHOE OOOPYJIOBAaHHME - BBITSDKHOW IKad), Ta30BbIC
TOPEJIKH, CYNIMIBHBINA ImKad, mkad [UIs peakTHBOB M JIAOOPATOPHOW MOCYABI, HEHTpH]yra
(mepeHocHas), y4eOHO-HArJIsAHBIE TOCOOUS OOecrevynBaroie TeMaTHYeCKHe WIUTIOCTPALn,
COOTBETCTBYIOIIHME PA00OUYUM YUEOHBIM ITpOrpaMMaM - TaOJIUIIbI, TUIAKATHI.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuetr Ne4295 ot
28.11.2013 OO0 «tOxnast Codrepras kommnanwusi»; Office Standard 2007 JIunensust Ne 42563717
or 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBOOOJHO paclpoCTpaHseMOe MPOIPHETAPHOE IporpaMMHoOe obecredenue; Zoom Tapud
bazoBbiit CBoOomHO pacmpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CBo6oaHo
pacrpocTpaHseMoe MPOoINpHeTapHOe MporpaMMHoe obecrieuenue; Yandex Browser CsoGojaHO
pacnpoctpansiemoe [10

- [Tomenienne ay1st XpaHEHUsT U MPOPUIAKTHUECKOTO 00CTy)KUBaHUSI y4eOHOTO 000pyIOBaHUS
aynuropusa Ne 98; ocHalleHHOE cCIEUATU3UPOBAHHON MeOenblo A XpaHeHHs 000pylOBaHHUS;
TEXHUYECKUMHU CPEJCTBAMU ISl €r0 OOCITYKUBaHUS (IUCTHIUIATOP, XOJIOAWIBHUK, BRITSDKHON KA,
ra3oBble FOPENKH, MmKad A peakTUBOB U JIAOOPaTOPHON NMOCY 1bl, KOHyKTOMETp, pH-MeTp).

-YueOnast aynuropusi Ne 74 YueOHasi aynuTOpHs JJIS MPOBEIACHUS 3aHATUH JICKIIMOHHOTO
TUTA, 3aHATHA CEMHUHAPCKOTO THIMA, KYPCOBOTO TMPOEKTUPOBAHUS (BBIMIOIHEHUS KYpPCOBBIX
paboT), TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U IPOMEKYTOTHON
aTTeCTallud,  YKOMIUIEKTOBAaHHas  CHEIMAIM3UpOBaHHONM  Mebenbio  (pabouee  MecTo
MpenojaBaTesis, CTOJIbl, CTY/bs, ayAUTOPHAs JOCKa, MOIKa).

Texnuueckue cpeacTtBa oOy4deHHs: HaOOp JIEMOHCTpPALMOHHOIO 00opynoBaHus (ayauo
cucTeMa, MPOEKIMOHHBIA IKpaH, MPOEKTOpP, NMEPCOHANBHBIM KOMIBIOTEp), Y4eOHO-HATIISATHBIC
nocodust obecrieynBaroie TEeMaTHYECKUEe NILTIOCTPALIUH, COOTBETCTBYIOINE PAOOYNM YUeOHBIM
IporpaMMaM - rajepesi MOPTPETOB (PU3MKOB, My3eill (u3nueckux MpuOOpoB, BUPTyaibHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010
000 «tOxnas Co¢repHas xommanus»; Office Standard 2013 Jlunensus Ne 64009631 ot
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CBoOO/IHO pacmpocTpaHsieMoe MponpreTapHoe mporpaMmmuoe odecrieuenue; Google
Chrome Cob6oano pacmpoctpansemoe I10, nmuuensus freeware; Unreal Commander CBoOoano
pactipoctpansiemoe 10, nmunensus freeware; Zoom Tapu¢ ba3oseiii CB0O0 HO pacnipocTpaHseMoe
I10, ZoomVideoCommunications, Inc; Skype CBo6omHO pacmpocTpaHseMoe TPONpPUETAPHOE
nporpammuoe obecrieuenue; Dr.Web JloroBop Ne PI'AO1140022 ot «16» SuBaps 2025 . Mexay
OI'bOY BO «Jlouckoii T'AY» u 000 «KOMIIAHUA TOHIAJIbB®y; 7-zip CsobomaHO
pacnpoctpansiemoe [10, GNU Lesser General Public License; Yandex Browser CsoGomno
pacmpoctpansiemoe [10



- YyeOnas ayauropus Ne 235 [Tomerienue 1 XpaHeHUs. U TPOPHIAKTHIECKOTO 00CITYKUBaHUS
y4eOHOT0 000pYyIOBaHHS.

YKOMIIJIEKTOBAHO CHEIHMAIM3UPOBAHHON MeOenbio (cTon, mKadsl, cedd) s XpaHeHUs
000opyT0BaHUs.

Windows 10 Pro  Jlumensust Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot
Microsoft Volume Licensing Service Center; Office Standard 2016 Jlumensus Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice
CBoboano pacmpoctpansiemoe 10, nmuuensus Apache License 2.0, LGPL; Adobe acrobat reader
CB00OTHO pacnpocTpaHseMoe MPOoTprueTapHoOe MporpamMmmHoe obecriedenre; Z00m Tapud bazossrii
CBobomno pacopocrpansemoe [10, ZoomVideoCommunications, Inc.; Skype CsoGoaHo
pacrpocTpaHsieMoe MponpueTapHoe mnporpammuoe obecrneueHue; Yandex Browser CpoGomaHO
pacrpoctpansiemoe I10; Dr.Web [orosop Ne PI'A01140022 ot «l16» Susaps 2025 1. MexIy
OI'bOY BO «/lonckoii T'AY» u OO0 «KOMIIAHUA TDOHIAJIb®y; 7-zip CsobomaHO
pacmpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser CsoGomaHO
pacnpoctpansiemoe [10; Jlaboparopus MMUC «IInauer» JJoroBop Ne 2789-24 ot 16 mast 2024 r.
mexny I'bOY BO «/lonckoit TAY» u OO0 «JIabopatopuss MMUCy.

3.2. UudopmanuonHoe odecriedenne 00yueHus

KoanyectBo Hcnoan3yercs
Ne IK3eMILISIPOB B NP U3y4YeHUH
OcCHOBHBIE HCTOYHHKH
\n oudamuorexe / pa3aesioB
ceblika Ha JBC
1 I'abpuensa, O. C. Xumus : 10-it xinace : 6a3ossrii | https://e.lanbook.co | 1-4

ypoBeHb : ydeOnuk / O. C. T'abpuensn, U. I'. | m/book/473033
Octpoymos, C. A. CnankoB. — 7-e u31., cTep. —
Mockaa : IIpocsemenne, 2025. — 128 c. — ISBN
978-5-09-120190-1. — TeKcT : 3JEKTPOHHBI //
Jlab : BPNEKTPOHHO-OMOIMOTEYHAs] CHUCTEMa. —
URL: https://e.lanbook.com/book/473033 —
Pexxum ocTyma: a1 aBTOpHU3. MOJIb30BATEIICH.

bmunos, JI. H. Xumus / JI. H. bmunos, U. JI. | https://e.lanbook.co
ITepdwmosa, T. B. CokomoBa. — 3-¢ u3nm., crep. | m/book/333974
— Camnkrt-IlerepOypr : Jlans, 2023. — 260 c. —

ISBN  978-5-507-47159-1. —  Tekcr
EeKTpOHHBIH  //  Jlamp @  3JEKTPOHHO-
OoubIMoTeYHast cucTema. — URL:
https://e.lanbook.com/book/333974— Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIH30BATEIIEH.
KoanyectBo Hcnoan3yercs
Ne IK3eMILISIPOB B NpHU U3y4eHUH
JlonoJiHuTeIbHbIE HCTOYHUKH
m\n oudamorexe / pa3ienon
ccbuika Ha OBC
1 Pymsutuc, I'. E. Xumus : 6a30BbIil ypOBEHb : https://e.lanbook.co | 1-4

yue6uuk / I'. E. Pymsutuc, ®. I'. ®ensaman. — 2- | M/book/473036
e u3j., crep. — Mocksa : [Ipocsemenue, 2025. —
336 ¢. — ISBN 978-5-09-121347-8. — Tekcr :
ANEKTPOHHBIHN // JIaHb : AIEKTPOHHO-
oubnuoteunas cucrtema. — URL:
https://e.lanbook.com/book/473036— Pexxum
JIOCTYTA: JIsl aBTOPU3. TIOJIH30BATENEH.




Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HauMeHoBaHHe pecypca Pexxum nocryma
YHuBepcuTeTckas OuOiImoTeKka OHJIaiH. DIeKTPOHHO-ONOIMOTe HAs hitp://www.biblioclub.ru/
cucTeMa
N3narenbcTBo JlaHb. DIeKTpOHHO-OMOIMOTEUHAS cUCTEMa https://e.lanbook.com/
Hayunas snekrponnas 6ubaunorexka eLIBRARY.RU http://elibrary.ru

KoMnjieKT JHIIEH3HOHHOI0 1 CBOﬁO)IHO PAaCIIpoCTPpaAHAECMOro NporpaMmMHoOro o0ecneyeHu

IlepedyeHb JMIIEH3MOHHOTO IPOTPAMMHOIO o0ecne4YeHmst

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuetr Ne4295 ot 28.11.20173
000 «tOxuas Copreepuas kommanms»; Office Standard 2007 JIunensus Ne 42563717 ot 03.08.2007 OPEN
62544085ZZEQ09 Microsoft Volume Licensing Service Center; Adobe acrobat reader Cgo6osmd
pacmpocTpaHseMoe MpPONpPUETapHOE MporpaMMHoe obOecneuenue, Zoom Tapud bazoewiii  CB00OIH(
pacnpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CpoGomHo pacmpocTpaHsieMoq
HpoIpUeTapHOe MporpaMmHoe obecriedenue; Yandex Browser Co6oano pacrpoctpansemoe [10
1o

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or 16.03.2010 OOO
«Oxnass Codreepuas xkommanus»; Office Standard 2013 Jlunensus Ne 64009631 or 28.08.2014 OPEN
94014224ZZE1608 or Microsoft Volume Licensing Service Center; Adobe acrobat reader CoGommo
pacmpocTpaHsemMoe TponpuerapHoe mporpammHoe — obecmedenume; Google  Chrome  CobomHO
pacmpoctpansemoe 10O, munensus freeware; Unreal Commander CoGogHo pacmnpoctpansemoe I[10,
murensus freeware; Zoom Tapud bazossiii CBo6oaHO pacnpoctpansemoe [10, ZoomVideoCommunications,
Inc; Skype CBoGomHO pacmpocTpaHsieMoe MporpueTapHoe mporpaMmHoe odecrieuerne; Dr.Web JloroBop Ne
PI'A01140022 ot «16» Ausaps 2025 r. mexay ®I'BOY BO «onckoit TAY» u OO0 «KOMITAHUA
I'OHAJIb®»; 7-zip Ceobomno pacnpoctpansemoe 110, GNU Lesser General Public License; Yandex
Browser CBoOonHO pacnpocTtpansiemoe 110

Windows 10 Pro  Jlunensust Ne66160039 or 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 JIumensus Ne 66241795 or 28.12.2015 OPEN
96248131ZZE1712 or Microsoft Volume Licensing Service Center; OpenOffice Csoboaro
pacmpoctpansemoe 110, mumensust Apache License 2.0, LGPL; Adobe acrobat reader Cso6ommo
pacrpocTpaHseMoe MponpreTapHoe mporpaMmHoe obecrieueHue; Zoom Tapud bazoeiii CBobOoIHO
pacmpoctpansiemoe 10, ZoomVideoCommunications, Inc.; Skype CBobGogHo pacnpocTpaHseMoe
nporpueTapHoe nporpaMMHoe obecriedenue; Yandex Browser Coboano pacmpoctpansemoe [10; Dr.Web
Horosop Ne PI'A01140022 ot «l16» Susaps 2025 r. mexay ®I'BOY BO «/lonckoit 'AY» nu OO0
«KOMITAHUA TOHAAJIb®»; 7-zip Csoboano pacnpoctpansemoe 110, GNU Lesser General Public
License; Yandex Browser Co6oano pacmpoctpansiemoe I10; Jlaboparopuss MMUC «Ilnanb» Jorosop Ne
2789-24 ot 16 mas 2024 r. mexxay ®I'BOY BO «Jlouckoit TAY» u OO0 «Jlabopatopuss MMUCy.

Ilepeuenb npodeccHoOHANBHBIX 023 JAHHBIX

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

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

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YUYEBHOM JUCLHUATIIAHBI

KoHTponb M oOlLleHKa pe3ylbTaTOB OCBOCHHMS YU€OHOH JUCHMIUIMHBI OCYIIECTBISETCS
npenojaBaTesieM B IPOLECCe MPOBENEHUS MPAKTUYECKUX 3aHITUH W J1abopaTOpPHBIX pPadoT,
TECTUPOBAHUS, a TAK)KE BBIIOJIHEHHS 00yJarOIIUMUC HHIUBUAYATIbHBIX 3aJaHUH.



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

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

D®opMbI 1 METOABI
KOHTPOJISAA M OLICHKH
pe3yJabTaToB 00y4YeHHsl

B pesynbrare 00y4eHus: CTYACHT TOJIKEH:

3HATh.

3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUI NPUPOJABI; O MECTE U
3HAYEHUM XUMHUU B CHCTEME EeCTECTBEHHBIX HAyK U €€ pOJH B
00ecreueHU YCTOMYMBOTO PAa3BUTHUSI UEJIOBEYECTBA: B PEIICHUHU
po0JieM PKOJIOTUYECKOM, SJHEPreTUYEeCKON 1 MUIIEeBOM 0e30MacHOCTH,
B Pa3BUTHUU MEAMUIMHBI, CO3[JaHUM HOBBIX MAaTE€pUATIOB, HOBBIX
HMCTOYHHKOB SHEPTHUH, B obecrnieueHnn paloHaIbHOIO
MPUPOIONOIL30BaHus, B (DOPMHUPOBAHHUH MHPOBO33PEHUS U 001Iei
KYyJIbTYpbl 4YEJOBEKa, a TaKXe OJKOJOTHYecKd OOOCHOBAHHOTO
OTHONICHUSI K CBOEMY 3/I0POBBIO M IPUPOJHOM CpeJIe;

[lepuonuueckuii
YCTHBIN OIpOC.
Kosnoxsuym.

OCHOBOIOJIAraloNIue MOHITUS (IOMOJIHUTEIBHO K CHUCTEME IOHSATHUI
0a30BOr0 YpOBHS) - U30TOIBI, OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUE
aToma, ruOpuaM3anys aTOMHBIX opOuTaned, xumudeckas cBs3b (" " u
" KpaTHbIE CBSI3U), MOJIIpHAsl KOHLIEHTpaLusl, CTPYKTypHas (popmyiia,
uzoMepust (CTpYKTypHasi, TeoMmeTpuyeckas (IHC-TpaHC-U30MEPHS),
TUTIBI XUMHAYECKUX PEAKIMi (TOMO- M TeTEepPOrcHHBIE, OOpaTHMbIE U
HEeoOpaTUMbIE), pPacTBOPbl (MCTUHHBIC, JHUCIIEPCHBIC CHCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JUCCOLMALMH, 3JIEKTPOJIU3, KPEKHHT,
pubOPMUHT); TEOpUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE IIOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTH XUMHUYECKHX SIBIICHUH, COBPEMEHHBIE
MPEJICTAaBICHUSI O CTPOCHHUH BELIECTBa Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YpPOBHSX; TPEACTAaBIEHUS O  MEXaHU3Max
XUMHYECKHX pEaKiui, TEepMOJWHAMUYECKUX M  KHHETHYECKHX
3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHH,
TUCTIEPCHBIX CHUCTeMaX, (DaKTOJOTHYECKHE CBEJCHUS O CBOMCTBaX,
cocTaBe, MOJYYEHHMH U O€30IMaCHOM MCMOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JESTEIbHOCTH YeJOBeKa; OOIIMX HAay4HBIX NMPUHIUIAX XMMHUYECKOTO
MIPOU3BOJICTBA (HA MIpUMeEpPe MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHAKa,
MeTaHoJa, epepaboTku HedTH).

Ilepuonnueckuit
YCTHBIN OITPOC.
Komnoksuym.

yMeTb!

BBISBIIATH XapaKTE€pHblE MpPHU3HAKKM M B3aUMOCBA3b M3YYEHHBIX
HNOHSTHH, NPUMEHITh COOTBETCTBYIOLIME TIOHATUSA IPH OINHUCAHUU
CTPOEHHS U CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BEIECTB U UX
NpPEBpAILllCHUH; BBIBIATH B3aUMOCBA3b XHUMMYECKMX 3HAHMHA C
MNOHATUSIMM W TPEJICTaBICHUSIMH JPYTHX NPEeIMETOB Juis Oojee
OCO3HAHHOT'O TMOHMMAaHUS M OOBSCHEHUS CYIIHOCTH MaTepHalbHOTO
€AMHCTBA MMpPA; UCIOJb30BaTh CUCTEMHbIE XMMHUYECKHUE 3HAHUS IS
00BSICHEHUS u IIPOrHO3UPOBAHUS SIBIICHUIH, UMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOY;

OreHka pe3yabTaToB
MPAKTHYECKUX U
1abopaTOPHBIX padoT.

WCITOJI30BAaTh HANMEHOBAHMS XUMHYECKUX COCUHEHUIN
MEXIYHAPOAHOI'O COI03a TEOPETUYECKON U IIPUKIIAAHON XUMUU U
TPUBHAIIbHBIE HA3BAHUS BELIECTB, OTHOCAIIUXCS K N3yYEHHBIM
KJIaCCaM OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHMUM;
MCIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY JUJIsl COCTaBJICHUS (POpMYITT

O1ueHka pe3yJbTaToB
MPAKTUYECKUX U
1abopaTOPHBIX padoT.




HEOPraHWYECKUX BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALIEHHBIX M CKEIIETHBIX) (OPMYIT OpraHUuYeCKIX
BEILIECTB; COCTABJISITh YPAaBHEHUSI XUMUUECKUX PEAKIIMH U PaCKpbIBATh
UX CYUIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
MOCPEJICTBOM COCTaBJICHUS JICKTPOHHOTO OajaHca dTHX PEaKIIHid,
peakiuii HFOHHOTO 0OMEHa MyTeM COCTaBJIEHUS UX TOJHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUM; peaklil THAPOIN3a, PeaKIuid
KOMIUIEKCO0Opa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U
QITFOMUHHS ); TIOJTBEPIKIATh XapaKTepHbIE XUMHUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUM;

KJIaCCU(UIIUPOBATh HEOPraHUYECKWE W OpPraHMYECKHUE BEIIECTBA U
XUMHUYECKHE pEaKIUU, CaMOCTOSTEIILHO BBIOMpATh OCHOBaHUS U
KpUTEpUU Ui KiIacCU(UKAIMM H3YyYaeMbIX XMUMHUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTaB W  Ba)XXHEHIIME CBOWCTBAa  BEILECTB,
MPUHAUICKAUX K ONpPENENICHHbIM KjaccaM M IpyIaM COEIMHEHUI
(mpocTeie BEIIECTBA, OKCHUIBI, TUIPOKCHUIBI, COJHU; YIIIEBOJIOPOIBI,
npocThie AGUpPbI, CIUPTHI, PEHOIBI, AJIbJIETH/IbI, KETOHBI, KapOOHOBbBIE
KHCJIOTBI, CJIOKHBIE 3(UPBI, KUPHI, YTIEBObI, AMUHBI, aMUHOKUCIIOTHI,
Oenku); MPUMEHATh 3HAHUS O COCTaBe W CBOWCTBAaX BEIIECTB JUIS

OreHKa pe3ysIbTaToB
MPAKTUYCCKUX U
1abopaTOPHBIX padoT.

DKCIIEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCHUTEJILHO

3aKOHOMEPHOCTEN IIPOTEKaHUsA XUMHYECKUX peakuum u

IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYIECTBIICHHUS,;

cOPMHPOBAHHOCTh ~ YMEHMH  HOATBEpXkKJaTh HAa  KOHKpETHbIX | OleHKa pe3yIbTaToB
IpUMepax XapakTep 3aBHUCHUMOCTH PEAKUUOHHON CHOCOOHOCTH | MPAKTHYECKUX U

OpPraHMYECKUX COCAVHEHUN OT KpPATHOCTU M TUIIA KOBAJIEHTHOM CBA3HU
(" " u""), B3aMMHOI'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;
a TaKkKe OT OCOOEHHOCTEH peanu3aluM pa3IUyHBIX MEXaHH3MOB
IIPOTEKaHUs PEaKLni;

1a00paTOPHBIX padoT.

XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30YKJICHHOM COCTOSIHMM ) U MOHOB XMMHUYECKUX 3JIEMEHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucremst /.M. Menneneesa u ux
BaJICHTHBIE BO3MOXHOCTH, UCTIONB3Ys noHsTus "'s", "p", "d-
AIIEKTPOHHBIE" OpOUTANIN, DHEPTETUUECKUE YPOBHU;, OOBICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U

o0pa3yeMbIX UIMH COEIMHEHUH 10 EPUOAAaM U TPYTINaM;

OreHka pe3yabTaToB
NPaKTUYECKHUX U
71a00paTOPHBIX PadoT.

BJIAJICHUE CUCTEMOW 3HAHUI O METOJaX HAYYHOTO MMO3HAHUS SIBIICHUI
IIPUPOBL, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HAYKaX U YMEHUSIMU
MPUMEHSTh 3TH 3HAHUS TIPU IKCIEPUMEHTAIBHOM HCCIIEA0BAHUH
BEIIECTB U 711 OOBICHEHUS XMMHUUECKUX SIBIIEHUH, MMEIOIINX MECTO B
MPUPOJAE MPAKTUUECKOMN AEATEITbHOCTH YEJIOBEKA U B MOBCEIHEBHOM
JKH3HU,

OrneHka pe3yabTaToB
MPAKTHYECKUX U
1abopaTOpPHBIX padoT.

POBOJUTH PAcUYEThl 10 XUMHUECKUM (POpMysiaM U ypaBHEHHSIM
XUMHNYECKUX peaKuHﬁ C UCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX BCJIMYUH
(Macchl, 0ObeMa razoB, KOJIMYECTBA BEIIECTBA), XaPAKTEPHU3YIOLIHX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKACHUIO
XUMHUYECKOH (OPMYIIbI BEIIECTBA; pacyeThl Macchl (00bema,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIIU OJHO U3 UCXOTHBIX
BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM A0JIEH
pPacTBOPEHHOI'O BEHIECTBA MJIM 1AHO B U30BITKE (MMEET MPUMECH);

OreHka pe3yabTaToB
MPAKTHYECKHUX U
71a00paTOPHBIX PadoT.




pacyeTbl MacCOBOH MM 0OEMHOM JIOJIM BBIXOJIA MTPOAYKTA PEAKIIHH;
pacdeTsl TEIIoBoro ddekra peakiuii, 00beMHBIX OTHOLIIEHUH Ta30B;

MIPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATh C MTO3UIUI
9KOJIOTHYECKOM 0€30IaCHOCTH MOCIICICTBUS OBITOBOM U
MIPOU3BOACTBEHHOM JIESITENILHOCTH YEIOBEKA, CBA3AHHOM C
nepepadoTKON BEUIECTB; UCIIOIb30BATh MMOJIYyYCHHBIC 3HAHMS JIJIs
NPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C
XHUMHEH;

OrueHka pe3yabTaToB
NPaKTUYCCKUX U
1ab0paToOpHBIX PaboT.

c()OPMUPOBAHHOCTh YMEHHUW CaMOCTOSTEIBHO IJIAHUPOBATh U
IPOBOANTh XWMHUYCCKHH OSKCHEPUMEHT (MOMydeHHE | H3y4YeHHE
CBOMCTB HCOPraHNYCCKUX U OPraHUYCCKHUX BCUICCTB, KAYCCTBCHHBLIC
peakuuu YIIIEBOZAOPOIOB Pa3IUYHBIX KJIacCoOB "
KUCJIOPOJICOAEPKALIUX OpPraHUYeCKUX BEIIIECTB, pelieHue
9KCIIEPUMEHTAIBHBIX 3a/1a4 [0 PACIIO3HABAHHIO HEOPTaHMYECKUX H
OpraHMYECKHUX BEIIECTB) C COOJIOJEHUEM MpaBui OE3011acCHOrO
oOpaiieHuss C BemeCTBAMH M JIaOOpAaTOPHBIM 00OpYIOBaHHEM,
(dbopMynHpOBaTh LENH HCCIENOBAaHUS, MPEAOCTABIATh B Pa3IMYHON
dopMe pe3ynbTaThl SKCHEPHUMEHTA, aHAJIM3HPOBaTh M OIEHUBATH MX
JIOCTOBEPHOCTb;

OueHka pe3yabTaToB
NPaKTUYCCKHUX U
1abopaTopHBIX PaboT.

OCYILECTBIIATh LI€JCHAIIPABICHHBIN MOUCK XMMHUYECKOM MH(pOpMaLuu
B pa3JIMUHBIX MCTOYHHMKAX (HayyHass M ydeOHO-Hay4Has JUTepaTypa,
cpeicTBa MaccoBo wuHpopMmaiuu, cerb VHTepHeT U Jpyrue),
KPUTHUYECKU aHAJIN3UPOBATh XUMHUYECKYIO UHOPMALHIO,
nepepadarbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MTOCTABIEHHON
yaeOHOM 3a/1aueit;

Onenka pe3yabTaToB
MPAKTHYICCKUX U
1a00paTOPHBIX padoT.

OCO3HABaTh ONACHOCTb BO3JAECUCTBHS HA )KUBBIE OPIaHU3MBI
ONPEIETIEHHBIX BEIIECTB, IOHUMAasl CMBICI I0Ka3aTels IpeaeIbHON
JIOMTYCTUMON KOHLIEHTPALMH, U MOSICHATh Ha MIPUMEPAX CIIOCOObI
YMEHBLIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/ICUCTBUS Ha
OpPraHM3M 4YEJIOBEKa.

OneHka pe3yabTaToB
NPaKTUYECKHUX U
71a00paTOPHBIX PadoT.

Hmozoewtiit Konmpo:

Jugppepenyuposannsiii

3auem




		2025-08-06T14:57:18+0300
	Ширяев Сергей Григорьевич
	Подпись документа




