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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

OVYIL.C0OO0.01.07 «Xumusn»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PaGowass mporpamMMa IUCHMIUIMHBI  SIBISIETCS  YacThi0  MPOTPAMMbl  ITOATOTOBKH
CHCLMAINCTOB CPEIHEro 3BEHA B  COOTBETCTBUUM C  (eAepaJbHBIM  TOCYIAapCTBEHHBIM
00pa3oBaTebHBIM CTAaHAAPTOM CPEIHEr0 MPO(EeCcCHOHATBHOTO 00pa30BaHUS MO CIEIUATBHOCTH
38.02.01 Oxonomuxa u Oyxearmepckuii yuem (no ompacisim), YTBEPKIECHHBIM TMPUKA30M
Munuctepcra npocserienust Poccutickoit @eneparuu Ne 437 ot 24.06.2024.

1.2. Mecro Yy4yeOHOH JUCUUILVIMHBI B CTPYKType MNpPOrpaMmbl MOATOTOBKH
CIENHATUCTOB CpPeAHero 3BeHA: [UCIUIUIMHA OTHOCHTCS K 0a30BbIM JUCHHUIUIHHAM
00111€00pa30BaTEIIbHON MOATOTOBKH.

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

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

1)  chopMUpOBAaHHOCTH  TPEACTABICHWH: O  MaTepHajJbHOM  EIMHCTBE  MHpa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHHM MPUPOJIbI; O MECTE M 3HAYEHUU XHMUU B CHUCTEME
€CTECTBEHHbIX HAayK U €€ poJii B 00ECHEUYEHUN YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PELICHUU
npo0JieM HKOJIOTUYECKOM, YHEPreTHUECKONM M MUIIEBOW OEe30MacHOCTH, B PAa3BUTHH MEIUIUHBI,
CO3JIaHMM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB JHEPrHMM, B OOECHEUEHHU pPallMOHAIBHOIO
MPUPOIONIONL30BaHUs, B (OPMUPOBAHUU MUPOBO33PEHHUS U OOIICH KyIbTyphl YeJIOBEKa, a TaKkKe
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M IIPHPOTHON CPEIE;

2) OCHOBONOJATAOIINE MOHATUS (AOMOIHUTENIBHO K CHCTeMEe MOHSTUN 0a30BOr0 YpOBHS) -
U30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHME aToMa, TMOpUAM3ALMS aTOMHBIX OpOWTaeH,
xumu4deckast cBsi3b (" " u "", KpaTHbIE CBSI3U), MOJIApHAs KOHLEHTpPALUA, CTPYKTypHas (opmya,
nu3oMepust (CTpYKTypHas, TeoMeTpuyeckas (LUC-TpPaHC-U30MEpHsl), THUIbl XUMUYECKHX PpeaKIui
(roMO- W TeTepOoreHHble, OOpaTUMble W HeoOpaTHMbIE), PAcTBOPHl (MCTHUHHBIC, IHUCIIEPCHBIE
CUCTEMBI ), KPUCTAIOTUPATHI, CTENIEHb AUCCOLMALINH, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PDEHUECKHE 3HAHHUA, JIEKAIIUE B OCHOBE ITOHUMAaHUSA
IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI, COBPEMEHHbIE NMPEACTABIEHUS O CTPOECHUU
BEIIECTBA HA AaTOMHOM, MOJIEKYJSIPHOM U HAJMOJEKYJISIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEeaKIfil, TEPMOJAMHAMHUYECKUX M KUHETHYECKUX 3aKOHOMEPHOCTSIX X
MPOTEKaHUs, O XUMUYECKOM PAaBHOBECUU, IUCIEPCHBIX CUCTeMaxX, (PaKTONOTHYECKUE CBEICHHUS O
CBOICTBax, cOCTaBe, MOJYyYEHUH M 0€30IaCHOM HCIOJIb30BAaHUU BaKHEMIIMX HEOPraHUYECKUX U
OpPTaHMYECKHUX BEHIECTB B OBITY M MPAKTUYECKOH [EATEThbHOCTH YeNoBeKa; OOIIMX HaydHBIX
INPUHIIMIIAX XUMHUYECKOTO IPOM3BOJICTBA (HAa MpPUMEpPE NMPOU3BOACTBA CEPHON KHCIIOTHI, aMMHAaKa,
MeTaHoJIa, epepaboTKu HePTH).

B pesynbrare ocBoeHus Kypca "XuMus'" CTyAEHT JOKHBI YMeTh:

1) BBIBIATH XapakTepHblE TPHU3HAKHM W B3aWMOCBS3b M3YyYEHHBIX IOHATHHA, 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 ITOHUMAaHUA U OOBACHEHUS CYIIHOCTH MaTC€puaibHOIro €IMHCTBA MHUPA,
HUCIIOJIB30BAaTh CUCTEMHBIC XUMHWYCCKHNEC 3HAHUA IJIA OOBSICHEHHST U IIPOrHO3UpPOBaHUA HBHCHHﬁ, HUMCIOIINX
€CTECTBEHHOHAYUYHYI0 IIPUPOAY;

2) UCTIONTE30BaTh HAMMEHOBAHISI XUMHUECKIX COSAMHEHUN MEXKTYHAPOTHOTO COI03a TEOPETHIECKON
u HpHKHa}IHOﬁ XUMUHU W TPUBHUAJIBHBIE Ha3BaHWUA BCIICCTB, OTHOCANIUXCA K HW3YUCHHBIM KJlacCaM
OpraHUYCCKUX U HCOPraHUYCCKHUX COGZLHHCHHﬁ; HCIIOJIB30BAaTh XUMUYCCKYIO CHUMBOJIMKY Ui COCTAaBJICHUA
GopMys1 HEOPraHWMYECKHX BEIIECTB, MOJIEKYJSIPHBIX M 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 MOJIHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUH; peakUuil TMaposin3a, peakluil KoMIUlekcooOpa3oBaHMs (Ha NpUMEpe TI'MIPOKCOKOMILIEKCOB
OUHKAa W aJIOMHHUS); TOATBEPKIATh XapaKTepHblEe XUMHUYECKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAaMH U 3allUCAMHU YpaBHEHUH XMMHYECKUX PeaKIuil;

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 OMpeeIeHHBIM
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, aMUHOKHUCIOTHI, OCJKH); MPUMEHATh 3HAHHMS O COCTABE M CBOMCTBaxX BELICCTB MJIS
SKCIIEPUMEHTANBHON MPOBEPKH TUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XMUMHYECKUX
peaxnuii ¥ IPOrHO3UPOBAHUS BO3MOXKHOCTEH UX OCYILECTBICHHUS;

4)chopMHPOBaHHOCTh YMEHUH MOATBEPKAATh Ha KOHKPETHBIX MPHUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX 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 CTPOCHHUE 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 H3MECHEHHsI 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 INPUMEHATh 3TH 3HAHHUA TNpPHU HKCHEPHMEHTATBHOM HCCIEIOBaHUU
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, KOJIWYECTBA 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 PAacTBOPa C OIMPEICICHHON MacCOBOU JoJiel paCTBOPSHHOI'O BEUISCTBA 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 MO3MLUUN 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 IUIAHMPOBAaTh W MPOBOAWTH XHUMHYECKUH
SKCIIEPUMEHT (TOJIy4eHUE U M3YYE€HHE CBOWCTB HEOPraHMYECKUX M OPTraHMYECKUX BEIIECTB, KAUeCTBEHHBIC
PeaKIuu yIrJIeBOJOPOJOB PAa3JIMUHBIX KJIACCOB M KHUCIOPOJACOACPKAIINX OPraHMYECKHX BEILECTB, PELICHUE
SKCIIEPUMEHTANbHBIX 3a/lad 110 paclo3HaBaHMIO HEOPTraHWYECKUX M OpPraHMYeCKHUX BEIECTB) 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 yuyeOHO-Hay4Has JUTEpaTypa, CPEACTBAa MaccOBOM HMH(popMmauuu, ceTb VHTEpHET U apyrue),
KPUTUYECKH AaHaIM3UPOBaTh XHMUYECKYI0 WH(GPOpPMaLuIo, IepepadaThiBaTb €€ 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 MIPEIOTBPAIICHNS X BPEIHOTO BO3/ICHCTBHS Ha OPTaHN3M YeNIOBEKa.

1.4. PexkoMeHayemMoe KOJHYECTBO YacOB HAa OCBOCHHE IPOrpamMMbl y4eOHOM
AUCUMILIUHBI:

MaKCUMalIbHOU ydeOHOU Harpy3ku oOydaromierocsi 108 waca, B Tom 4mcie:

00s13aTeNbHON ayAUTOpHON yueOHOM Harpy3ku oOyuatomierocs 108 yaca;



2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

2.1. O6bemM yuyeOHOH TUCHHMILIMHBI M BUAbI Y4e0HOIi padoThI

Bup yaebHo# paboThl

O0beM 4acos,
2025, 2026 r.u

MaxkcumanbHast yueOHast Harpy3ka (Bcero) 108
O0s13aTenbHas ayIMTopHas yueOHasi Harpy3ka (Bcero) 100
B TOM YHCIIE!

JCKIIH 39
[IPAKTUYECKHE 3aHITHSI 61
1a00paTOpHbIE 3aHATHS

KYpPCOBBI€ pabOThI/ TPOCKTHI

CamocrosTenbHas paboTa cTyaeHTa (BCero)

B TOM YHCIIE

VHIUBHUIyJIbHBIN IPOSKT

Koncynpsranun/Kontpois 8
[TpomesxyTouHas arrectanus B popme DK3aMeH




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

HanmeHoBaHnue Copep:xanue yueOHOr0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa O6BbeM yacos, Yposens
pa3aesioB M TeM o0yyammuxcs, Kypcopasi paéora (IPoeKT) (eciu npedycmompetvl) 2025, 26 r.H. 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 17 3
4 | Teopws DIACKTPOJIUTHICCKON TUCCONUAITAN
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 2IEKTPOIUTHUECKON AUCCOITHAIII) 2
4  Pemienue 3ama4 «OKHUCIUTEIBHO-BOCCTAHOBHUTEIIBHBIC IPOIIECCHD» 2
5 | Pemenue 3amau « ' mapoau3 coeiiy 2
6 | JlabopaTopHas paboTa — THAPOJIN3 COJICH 2
7 | JlabopatopHas paboTa — OKHCIIMTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIHU 2
8 | Pemienue 3a71a4 « BerurciieHre KOHIIEHTPAIIMHA PACTBOPOBY 2
9 | KoHTpoabHas pabora 1
Bcero 34
Paznea 2. Heopeanuueckaa xumusn
Conepkanue y4eOHOro (JIKIIMOHHOT0) Marepuaia 1
1 | Xumus MeTaJljIoB 2
2 | XuMHus HEMETAIIOB 8 3
[IpakTHyeckue 3aHATHS
1 | CaoiicTBa S 21IEMEHTOB 4
2  CBoMicTBa p 2JIEMEHTOB 4
3 ‘ Csaoiictpa d 21eMeHTOB 4
Bcero 20
Pasnen 3. Opzanuueckas Xxumus 1
Copepxanrie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus Byrneposa. HomMeHKIaTypa ¥ H30MepHsi OPraHMICCKUX COSAMHEHHH 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 8
IIpakTraeckue 3aHsATHS .
1 | Pewenue 3anau «HoMeHKIAaTypa U M30MEPUs OPraHUMYECKUX COEIMHEHMIT 6
2 TlomydyeHne npeieIbHBIX H HENPEICIBHBIX YIIICBOJOPOIOB 4
3 | CBoiicTBa CIUPTOB U KAPOOHOBBIX KMCIIOT 8
Bcero 26
Paznen 4. Hauana xumuueckozo ananusa 1
Conepxanne yaeOHOTO(JIEKIIMOHHOTO) MaTepHhala 2




1 | OcHOBHEIC ITOHATHUS AHATUTUYECKON XMMHUHU 4

HpaKTI/I‘{eCKI/Ie 3aHATHA

1 | M3yyeHue kauecTBEHHBIX PEAKIMIA OpraHMYeCKHX BELIECTB 8
2 | V3yyenue KaueCTBEHHBIX PEAKIUH HEOPraHMIECKUX BENIECTB 8
Bceero 20
Koncynbranuu/KoHTpos 8

[TpomexxyTouHast aTTectanus B popme sK3ameHa

108

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs clelylolue 0003HaueHus:

1. — o3HaKOMHTENbHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31ly, MHCTPYKIUHU UM [10]] PYKOBOJCTBOM);

3. — IPOJYKTHBHBIH (IIJITAHUPOBAHUE U CAMOCTOSTESIILHOE BBIITOJHEHUE JICATEIbHOCTH, PEIICHUE TPOOJIEMHBIX 33/1a4).




3. YCJIOBUAPEA/IM3AIIUA JUCIUATIIINHBI

3.1. Tpe6oBaHuA K MUHMMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecreYeHn 0

Peanuzanus yuyeOHOI TUCHUTUIMHBI TpeOyeT HAUYKs KAOMHETOB:

- JlaGopaTopuss aHajmuTH4eckod xumum Ne 99 g mpoBeneHus: y4yeOHBIX 3aHATHM,
BBIMIOJIHEHHUSI KYpCOBOrO MpoekTa (paboThl), B TOM 4YHCIE TPYHHOBBIX M HHIUBUAYAIbHbBIX
KOHCYNIbTAIlMi{,  TEKyIIero  KOHTPOJII W  TNPOMEXKYTOYHOM  aTTeCTallMd;  OCHAIleHHAs
crenuain3upoBaHHOH MebOenplo (pabodee MeCTO MpernojaaBarTess, CTOJNbI, CTYJbs); TexHuueckue
CpeAcTBa OOYYEHHUs: CIEHUATM3MPOBAHHOE ydeOHOe 000OpyIOBaHME - BBITSKHOW IIKag, ra3oBble
TOpENKH, CYHIWJIbHBIM MiKad, ydeOHO-HArIsIAHBIE MOocoOUs, oOecleyuBarole TeMaTHYecKue
WILTIOCTPAIMH, COOTBETCTBYIOLIHE PA0OYNM Yy4€OHBIM IMPOrpaMMam - TaOJIHIIbI, TTaKaThI

- Yueonast ayauropusi Ne 101 q1s mpoBeneHHs] y4eOHBIX 3aHSATHH, BBITOJHEHUS KYpPCOBOTO
npoekTa (paboThl), B TOM 4YHCJIE TPYNIOBBIX W WHAWBUAYAIBHBIX KOHCYJBTAIMi, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTallUK, OCHAILIEHHAs CIEelMaTu3UPOBaHHON Mebenbio (paboyee
MECTO IIpenoaaBaTes, CTOJbl, CTY/bs, ayAUTOPHAs JOCKA).

Texnuyeckue cpenctBa oOy4deHHs: HAOOp JIEMOHCTPALIMOHHOTO O0OpYAOBaHUS - HOYTOYK
(TIepeHOCHOH); CHeNMATM3UPOBAHHOE yUeOHOE OOOPYJIOBaHHME - BBITSDKHOW IIKad), Ta30BbIC
TOPEJIKH, CYNIMJIBHBINA ImKad, mkad [UIs peakTHBOB M JIAOOPAaTOPHOW MOCYABI, IEHTpH]yTra
(mepeHocHas), y4eOHO-HArIsAHBIE TOCOOUS OOecrevynBaroie TeMaTHYeCKHe WIUTIOCTPalnHy,
COOTBETCTBYIOIIHME pab0unM y4eOHBIM IPOrpaMMam - TaOJIHIIbI, TTAKATHI.

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 HporpaMMHOe obecredenue; Zoom Tapud
bazoBbiit CBoOomHO pacmpoctpansemoe 10, ZoomVideoCommunications, Inc.; Skype CBo6oaHo
pacrpocTpaHseMoe MPOIpHEeTapHOe MporpaMMHoe obecrieuenue; Yandex Browser CsoGojHO
pacnpoctpansiemoe [10

- [lomenienne asist XxpaHeHUsT U MPOPUIAKTHUECKOTO 00CITyKUBaHUSI y4eOHOTO 000pyI0BaHUS
aynuropusa Ne 98; ocHalleHHOE cCIEUATU3UPOBAHHON MeOenblo A XpaHeHHs 000pylOBaHHUS;
TEXHUYECKUMHU CPEJCTBAMU ISl €r0 00CITYKUBaHUS (IUCTHIUIATOP, XOJIOAWIBHUK, BEITSDKHON KA,
ra3oBble FOpEJKH, MKad A peakTUBOB U JJAOOPATOPHON MOCY Ibl, KOHIYKTOMETp, pH-MeTp).

-YueOnass ayauropusi Ne 74 s mpoBeneHUsS 3aHATUNA JIEKIIMOHHOTO THIIA, 3aHSATHH
CEMHHApPCKOT0 TUTIA, KYPCOBOTO MPOSKTUPOBAHUS (BBIMOIHEHHS KYPCOBBIX PadOT), TPYMHIOBBIX U
WHIWBUIYAIBHBIX KOHCYJBTAI[Mi, TEKYIIEro KOHTPOJII W TMPOMEXKYTOYHOH aTTecTaluy,
YKOMIUIEKTOBaHHAsl CHEIMAIM3UPOBAaHHOM MeOenbio (pabodyee MeCTO MHpenojaBaTess, CTOJIBI,
CTYJIbS, ayAUTOPHAS JJOCKA, MOMKA).

Texnuueckue cpeacTtBa oOydeHHs: HaOOp JIEMOHCTpPAIMOHHOIO 00opynoBaHus (ayauo
cucTeMa, MPOEKIMOHHBIA IKpaH, MPOEKTOpP, MEPCOHANBHBIM KOMIBIOTEP), Y4eOHO-HATIIATHBIC
nocodust o0ecreynBaroIye TeMaTHYECKUE NILTIOCTPAIIH, COOTBETCTBYIOIINE PA0OYNM YUEOHBIM
IporpaMMaM - rajepesi MOPTPETOB (PU3MKOB, My3eil (u3nueckux MNpuOOpoB, BUPTyalbHas
nabopaTtopust pU3MKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010
OO0 «tOxnas CodtepHas xommanus»; Office Standard 2013 Jlunensus Ne 64009631 ot
28.08.2014 OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe
acrobat reader CB0OOJHO pacmpocTpaHseMoe MpPONpPUETApHOE NPOTrpaMMHOE OOecleueHue;
Google Chrome Csob6omno pacmpoctpansemoe I[10O, munensust freeware; Unreal Commander
CBoboguo pacmpoctpansemoe 110, nmunensus freeware; MTC Jlunk Tapud Free CoGomHO
pacmpoctpansiemoe 110, MTC Jlunk Tapud Free CobGomno pacmpoctpansemoe I10, Anaexc
Tenemoct CBobGonHO pacnpoctpansemoe I1O ; Yandex Browser CBo60gHO pacmpocTpaHsieMoe
I1O, Inc; ; Dr.Web orosop Ne PI'A02040026 ot «05» ®eppans 2026 r. mexay ®I'BOY BO
«louckoit TAY» 1 000 «KOMITAHUS T'OHAAJIb®y; 7-zip CBOOGOAHO pacmpocTpaHsieMoe
ITO, GNU Lesser General Public License; Yandex Browser CBo6oaHo pacnpoctpansemoe [10



o0cmy>)kuBaHUsI y4eOHOTO 000PYTIOBAHHUS.

- YueOnas ayautopusi Ne 235 IlomemieHwe /Ui XpaHeHHS U NPOPUIAKTHYECKOTO

YKOMIIJIEKTOBAHO CIHEIHMAIM3UPOBAHHON MeOenbio (cron, mKadsl, celd) Uit XpaHSHHS
000opyT0BaHUs.
3.2. UudopmanuonHoe odecriedeHne 00yueHust
KouanuecTBo Hcnoab3yercs
Ne IK3eMILISIPOB B NP U3y4YeHUH
OCHOBHBIE HCTOYHHUKH
m\n oubauorexe / paszesioB
ceblika Ha JBC
1 I'abpuemnsn, O. C. Xumus : 10-if xace : 6a3ossrii | https://e.lanbook.co | 1-4
ypoBenb : yueOHuk / O. C. I'abpuensu, U. I'. | m/book/473033
Octpoymos, C. A. CnaakoB. — 7-€ u31., cTep. —
Mockaa : [Ipocsemenne, 2025. — 128 c. — ISBN
978-5-09-120190-1. — TekcT : 2JIEKTPOHHBIN //
Jlaub : BPNEKTPOHHO-OMOIMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/473033. —
Pexxum ocTyna: s aBTOpHU3. MOJIb30BATEIICH.
Iabpuensa, O. C. Xumus: 11-it kmace: 6a3osbnii | https://e.lanbook.co
ypoBeHb : ydeOnuk / O. C. T'abpuensa, U. I'. | m/book/408668
Octpoymos, C. A. CnankoB. — 6-e u3z., crep. —
Mockaga : [Ipocsemenne, 2024. — 127 c. — ISBN
978-5-09-112177-3. — TeKcCT : 2JIEKTPOHHBIN //
Jlab : BNEKTPOHHO-OMOIMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/408668. —
Pexxum ocTyna: s aBTOpHU3. MOJIb30BATEIICH.
baunos, JI. H. Xumus / JI. H. baunos, U. JI. | https://e.lanbook.co
[lepdunosa, T. B. CokonoBa. — 3-¢ u3nm., crep. | m/book/333974
— Camnxkr-IletepOypr : Jlanp, 2023. — 260 c. —
ISBN  978-5-507-47159-1. —  Tekct
nekTpoHHbI  //  JlaHb JJIEKTPOHHO-
OoubIroTeyHast cucrema. — URL:
https://e.lanbook.com/book/333974. — Pexum
JIOCTYMA: JIsl aBTOPU3. TOJIH30BATENEH.
KoanuectBo Hcnoab3yercs
Ne IK3eMILISIPOB B NpH N3yYeHNH
JlonoTHUTeIbHbIE UCTOYHUKH
m\i oudauoTexe / pa3zesioB
ceblika Ha IBC
1 Capraes, I1. M. O0mas u Heopranndeckas xumus | https://e.lanbook.co | 1-4

/ T1. M. CapraeB. — 2-e u3n., crep. — CaHKT-
[etepOypr : Jlanp, 2023. — 276 c. — ISBN 978-
5-507-46508-8. — TekcT : anekTpoHHbIH // JIaHb :
INEeKTPOHHO-OnbOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/310232. — Pexxum
JOCTYMA: JUIsl aBTOPHU3. TTOJIb30BaTENEH.

m/book/310232

Ilepeyenb HH(pOPMALMOHHBIX CIPABOYHBIX CHCTEM




HaumeHoBaHue pecypca Pexkum gocryna

YHuBepcuterckas OuOinoTexa oHIalH. DNeKTPOHHO-OMOIMOoTe HAas hitp://www.biblioclub.ru/

crcTemMa
W3 narennpctBo Jlaub. DaeKTpOHHO-OHMOIHMOTEYHAS CHCTEMA https://e.lanbook.com/
Hayunas snekrponnas 6ubaunorexka eLIBRARY.RU http://elibrary.ru

KoMmiekT JTUIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOI0 POrPaAMMHOI0 0OOecredeHus

IlepeyeHb JIMIEH3MOHHOT0 IPOTPAMMHOIO0 o0ecnevYeHust

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnuas Copreepuas kommanms»; Office Standard 2007 JIunensus Ne 42563717 ot 03.08.2007 OPEN
62544085ZZE09 Microsoft Volume Licensing Service Center; Adobe acrobat reader CsoGommd
pacmpocTpaHseMoe TpPONpPUETapHOE mNporpaMMHoe obOecrneuenue, Zoom Tapud bazossiii  CB00OIH(
pacmpoctpansemoe IIO, ZoomVideoCommunications, Inc.; Skype CsoGomHo pacmpocTpaHIeMOE

IPOIIPHETAPHOE TIpOrpaMMHOe obectieucHue; Yandex Browser Ceoboano pacmpocrpansemoe 110
o

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 or 16.03.2010 OOO
«tOxnas Codpreepras xommanusi», Office Standard 2013 Jlumensus Ne 64009631 ot 28.08.2014 OPEN
940142247ZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader CoGosro
pacmpocTpaHseMoe TponpuerapHoe mporpammHoe — obecmedenume; Google Chrome  CobomHO
pacupoctpansiemoe 11O, muiensus freeware; Unreal Commander CBoGomHo pacmpoctpansiemoe 10,
nunensus freeware; Zoom Tapud basossiit CBo6oaHO pacnpoctpansiemoe 110, ZoomVideoCommunications,
Inc; Skype CBoOOIHO pacmpocTpaHseMoe MPONPUETaApHOE MporpaMMHoe obecrieueHue; Dr.Web dorosop Ne
PI'A01140022 ot «16» Auaps 2025 r. mexny ®I'BOY BO «lonckoit 'AY» u OO0 «KOMITAHUA
I'OHAAJIb®»; 7-zip CeobomaHo pacnpoctpansemoe 110, GNU Lesser General Public License; Yandex
Browser CBoboano pacnpoctpansemoe 110

Windows 10 Pro  Jlunemsus Ne66160039 ot 11.12.2015 OPEN 96166559ZZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 Jlunensus Ne 66241795 ot 28.12.2015 OPEN
96248131ZZE1712 or Microsoft Volume Licensing Service Center; OpenOffice Csoboaro
pacnpoctpansiemoe I10, nuuensust Apache License 2.0, LGPL; Adobe acrobat reader CsoGoano
pacrpocTpaHseMoe MpornpreTapHoe mporpaMmHoe obecriedeHune; Zoom Tapud bazoeiii CBobOoIHO
pacnpoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CBo0OogHO pacmpocTpaHsieMoe
HpOIpHETapHOe MporpaMMHoe obecrieuenue; Yandex Browser Ceo6oano pacnpoctpansemoe I10; Dr.Web
Horosop Ne PI'A01140022 ot «l16» Suaps 2025 r. mexny ®I'BOY BO «/lonckoit 'AY» u OO0
«KOMITAHUS TOHOAJIb®»; 7-zip Csoboano pacmpoctpansemoe 110, GNU Lesser General Public
License; Yandex Browser Cob6oano pacmpoctpansiemoe I10; Jlaboparopus MMUC «ILnans» JJoroBop Ne
2789-24 ot 16 mas 2024 r. mexay ®I'BOY BO «lonckoit TAY» 1 OO0 «JlabopaTopus MMUC».

Ilepeuennb npodeccHoOHATBHBIX 023 JAHHBIX

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

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIIUITJIMHbI

KonTponb u oneHKa pe3yabTaTOB OCBOCHHS Y4YeOHON JHMCHUMIUIMHBI OCYIIECTBISETCS
npernojiaBaTesieM B Ipoliecce MPOBEACHMS MPAKTHUYECKUX 3aHATHA W JabOpaTOpHBIX padorT,
TECTUPOBAHUS, a TAK)KE BHIMOTHEHUS 00Y4alOIMMUCS HHANBUAYAIbHBIX 3aJaHUH.

Pe3yabTaThl 00yuyeHus DopMbI U METOABI
(ocBOEHHbIE YMEHHSl, YCBOCHHbIE 3HAHUS) KOHTPOJIS U



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

OLleHKH
pe3yJabTaToB
00y4eHust

B pe3ynbrate 00yueHust CTYACHT JOJIKEH:

3HATh:

3aKOHOMEPHOCTSIX M I03HABAEMOCTU SIBJICHHM MPHUPOJBI; O MECTe U
3HAUEHUU XHMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B
o0ecreyeHn YCTOMYMBOIO pAa3BUTHUSL YENIOBEUYECTBA: B DELICHUU
po0JIeM 3KOJIOTUYECKOM, SJHEPTeTUIESCKON M MUIIEBOH 0€30MacHOCTH,
B DPAa3BUTUU MEIUIUHBI, CO3/IaHUU HOBBIX MAaTepUaioB, HOBBIX
HCTOYHUKOB SHEPIHH, B o0ecrieueHnH paloHaIbHOIO
NPUPOONOIB30BaHUsA, B (POPMHPOBAHUM MHUPOBO33PEHUS M OOIIEH
KyJIbTYpbl 4YeJlOBEKa, a TaKXe OJKOJOTUYeCKH OOOCHOBAHHOTO
OTHOUIEHHUSI K CBOEMY 3/10POBbIO M IPUPOJHOM CPEIE;

[lepuoanueckuit
YCTHBIN OITPOC.
KomnokBuym.

OCHOBOIIOJIATralolMe MOHATUS (JOMOJIHUTENBHO K CHUCTEME IMOHSATUI
0a30BOr0 ypOBHs) - M30TOIbI, OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUE
aToma, THOpHIU3aIysl aTOMHBIX opOuTaneii, xumudeckas cBsizb (" " u
""' KpaTHbIE CBSI3U), MOJISIpHAsl KOHIICHTpAIUs, CTPYKTypHas hopmyIa,
uzoMepust (CTpyKTypHasi, TeoMeTpudeckas (LHC-TpaHC-U30MEPHUS),
TUIBl XMMHYECKHX PEAKIMH (FOMO- U IeTeporeHHble, 0OpaTUMbIe U
HeoOpaTuMbl€), pacTBOpPbl (MCTUHHBIE, JAUCIEPCHBIE CUCTEMBI),
KPUCTAJNIOTU/IPAThl, CTENEHb JUCCOLMALUU, 3JEKTPOJIU3, KPEKUHT,
pudopMuUHr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMSA, JIeKallMe B OCHOBE ITOHMMAaHUS
IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIIEHUH, COBPEMEHHBIE
HpPEICTaBICHUS O CTPOCHUHU BELECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJEKYJISPHOM  YpOBHSX; HPEIACTaBICHUS O  MEXaHU3Max
XUMHYECKMX pEaKUui, TEPMOJAMHAMUYECKMX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX HMX MPOTEKaHHs, O XHMHUYECKOM DPABHOBECHH,
JUCIEPCHBIX cUcTeMaX, (DaKTOJIOTMYECKHE CBEJCHHS O CBOICTBaXx,
COCTaBe, MOJY4YEHUH U O€30M1aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
JeSITeIbHOCTH YeNOoBeKa; OOLIMX HayYHBIX MPUHIMIAX XUMHYECKOTO
IIPOU3BOJICTBA (HA IPUMeEpPEe MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHUaKa,
METaHoJ1a, epepaboTKH HePTH).

[lepuonuueckuii
YCTHBIH OIpOC.
Komnoksuym.

yMeETh!

BBISBJISITH  XapaKTEpHblE MPU3HAKK M B3aUMOCBSI3b M3YUEHHBIX
HNOHSTHH, NPUMEHSTh COOTBETCTBYIOUIME IIOHATUS IPU ONUCAHUHU
CTPOEHHS U CBOMCTB HEOPraHMYECKMX U OPraHUYECKUX BELIECTB U UX
MpEeBpalleHN; BBIABIATH B3aUMOCBSI3b XHMHUYECKHX 3HAaHUU C
NOHATUSAMHM U TPEACTaBICHUSAMH JPYyruX NpeAMeToB s Ooiee
OCO3HAHHOTO TIOHMMaHUSl U OOBSICHEHMsI CYIIHOCTH MAaTepHalIbHOTO
€AMHCTBA MMpPA; UCIOJb30BaTh CUCTEMHBIE XMMHWUYECKHUE 3HAHUS JUIS
00BsICHEHUS nu MIPOrHO3UPOBAHUS SIBIICHUH, HMMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

OrneHka pe3yabTaToB
HPaKTUYECKHUX U
1a00paTOPHBIX
pabor.

HCIIOJIb30BaTh HAMMEHOBAHUS XUMHUECKUX COEIUHEHHI
MEXKIYHapOAHOTO COI03a TEOPETUUECKON Y MPUKJIIATHOM XUMHUH U
TPUBHUAJIBHBIE Ha3BaHMS BEILECTB, OTHOCSIINXCSA K U3YYEHHBIM
KJIacCaM OPraHMYeCKUX U HEOPTraHUYECKUX COEIMHEHHUI;
UCIIONIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS PopMyTT
HEOPraHWYECKUX BEIIECTB, MOJIEKYIISIPHBIX Y CTPYKTYPHBIX

OreHka pe3yabTaToB
MPAKTHYECKHUX U
1a00paTOPHBIX
pabor.




(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHuYECKUX
BEIL[ECTB; COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKIUN U PACKPHIBATH
UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA
MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OalaHCa ATUX PeaKIIHii;
peaxiuii HFOHHOTO OOMEHa IMyTeM COCTABIJICHUS UX MOJHBIX U
COKpAIlCHHBIX HOHHBIX YPABHEHMI; pEaKLUi TUAPOJIN3a, PEAKIUiI
KOMILUIEKCO0Opa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB LIMHKA U
AIIOMHUHMS ); IOATBEPAKIATH XapaKTepHbIE XUMUUECKUE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMH U 3alHCIMU
YpaBHEHUN XUMUUYECKUX PEaKIINii;

KJIaCCI/I(bI/II_II/IpOBaTL HCOPTraHUYCCKUC MU OPraHn4YCCKHUC BCIICCTBA U
XUMHUYCCKUE PpEaKnuHu, CaMOCTOATCILHO BBI6I/IpaTI> OCHOBAaHHA H

OueHka pe3yabTaToB
NPaKTUYCCKUX U

KPUTEPUH Ul KIacCU(UKALMK H3y4aeMbIX XHMHUYECKHX OOBEKTOB; | J1a0OpPaTOPHBIX
XapaKTepu30BaTh COCTaB U  Ba)KHEHIIME CBOWCTBAa  BEILECTB, | paboT.
INPUHAUIEKAINX K ONpPENEICHHbIM KilaccaM M IpylrnaMm COeIUHEHUN

(mpocThie BelIeCTBa, OKCHBI, THIPOKCHIIbI, COJH; YIJIEBOJOPOJIHI,

npocThie AUPBI, CIUPTHI, (PEHOIBI, aJIbJETHABI, KETOHBI, KapOOHOBBIE

KHUCIIOTHI, CJIOKHBIE 3(UPBI, JKUPBI, YTIEBObI, AMUHBI, aMUHOKHCIIOTHI,

OesIKM); MPUMEHATh 3HAHUS O COCTaBE M CBOMCTBAaX BELIECTB IS

JKCIIEPUMEHTAILHOM MIPOBEPKHU TUIOTE3 OTHOCHUTEIIEHO

3aKOHOMEPHOCTEN NIPpOTEKaHUs XUMHUYECKUX peakuuit u

POTHO3MPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;

c(OpMUPOBAHHOCT ~ YMEHUN  TNOATBEp)KIaThb HAa  KOHKpeTHBIX | OleHKa pe3yabTaToB
npuMepax XapakTep 3aBHCHUMOCTH PEAaKIMOHHON CHOCOOHOCTH | MPAKTHYECKHUX U
OpraHMYECKUX COEAMHEHUN OT KPAaTHOCTU M TUIIA KOBAJIEHTHOW CBSI3U | J1aOOpaTOPHBIX

(" " u""), B3AUMHOTO BIUSHUS aTOMOB U I'PYIMI aTOMOB B MOJIEKYJax; | paborT.

a TakXke OT OCOOEHHOCTEH pealu3aluy pa3IMYHbIX MEXaHU3MOB

IIPOTEKaHUs PEAKIIHIL,

XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM U Onenka pe3yabTaToB
BO30Y>KJIEHHOM COCTOSTHMM) M HIOHOB XUMHYECKUX 3JIeMEHTOB | - 4 IIPAKTUYECKHUX U
nepuonoB [lepnonnueckoit cucrems! .M. MeHnneneesa u ux 1a00paTOPHBIX
BaJICHTHBIE BO3MOXKHOCTHU, UCTIONB3Ys moHsATus "s", "p", "d- pabor.

AIIEKTPOHHBIE" OpOUTAIIN, SHEPTETUUECKUE YPOBHH; OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUECKUX 2JIEMEHTOB U
00pa3yeMbIX MU COEIMHEHHH MO MepUoJiaM U IpyIam;

BJIaJACHHUC CHCTEMOM 3HAHUHU O MCTOAaX HAYYHOI'O ITO3HAHUMA SIBICHUM
npupoabl, UCIIOJB3YEMEBIX B €CTCCTBCHHBIX HAYKAaX U YMCHUAMU

OHCHKa PpE3yJIbTaTOB
IMPAKTUYCCKUX U

MPUMEHSTh 9TH 3HAHUS MPU IKCIEPUMEHTAIBHOM HCCIEI0BaHUN 1a00paTOPHBIX
BCIICCTB U IJIA O6”I)$[CH€HI/I${ XUMHNYCCKUX SIBJ'ICHI/II\/JI, NMCHOIIINX MECTO B pa60T.

MPUPOJIC TPAKTUUECKOH IEeATeTbHOCTH YeJIOBEKa U B MOBCEAHEBHOU

JKU3HHU;

HpOBO)II/ITB pvaeTI)I 110 XUMHNYCCKUM Q)opMynaM nu ypaBHeHI/IS[M OHeHKa pGSYJ'II)TaTOB
XUMHUYECKHUX PEAKIINIA ¢ UCTIONB30BaHUEM (PU3NYECKUX BETUYHH MPAKTUYECKHUX U
(Maccel, 00beMa ra3oB, KOJUYECTBA BEIIECTBA), XapaKTEPU3YIOIIHNX 1ab0paTOPHBIX
BEIIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACYETHI IO HAXOXKIACHUIO pabor.

XUMHUUYECKON (OpMyIIbl BEIIECTBA; pacyeThl Macchl (00bema,
KOJINYECTBA BEIIECTBA) MPOIYKTa PEAKIINHU, €CIIH OJHO U3 UCXOIHBIX
BEILIECTB JaHO B BUJIE PACTBOPA C ONMPEICTCHHON MaCCOBOM 0N
pPacTBOPEHHOI'0 BEIECTBA WM JaHO B U30BITKE (MMEET MPUMECH );
pacueTsl MacCOBOW MJIM 0OBEMHOM J10JIM BBIXOJIa MPOJIYKTa peaklnu;




pacyeTsl TeIIoBoro 3 ¢eKxra peakiyii, 00beMHBIX OTHOIICHUH ra30B;

MIPOTHO3UPOBATh, aHATM3UPOBATH M OLIEHUBATH C IMTO3UITHI
AKOJIOrMYECKOM 0€30IacHOCTH ITOCACACTBHS OBITOBOM U
MIPOM3BOJICTBEHHON JCSITEIIbHOCTH YEJIOBEKA, CBA3AHHOM C
nepepadOTKOM BEUIECTB; UCIIOIb30BATh MMOTYYEHHbIC 3HAHUS JIJIS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C
XUMHEH;

OreHka pe3ysIbTaToB
MPAKTUICCKUX U
71a00paTOPHBIX
pabor.

Cc(OPMHPOBAHHOCTh ~ YMEHUH  CAMOCTOSITEIBHO IUIAHUPOBaTb U
IPOBOAMTh XUMHUYECKUH HKCIEPUMEHT (MOIY4EeHHE U U3ydeHHUE

Onenka pe3yabTaToB
MPaKTUYECKUX U

CBOMCTB HEOPraHWYECKMX M OPraHUYECKUX BEIIECTB, KaYECTBEHHBIE | J1a0OpPaTOPHBIX
peakuun YIJIEBOJIOPOIOB Pa3IUYHBIX KJIaCCOB u | paborT.
KHCJIOPOACOAEpKAILUX OpPraHNYEeCcKuX BEILIECTB, peleHue
HKCIEPUMEHTAIBHBIX 3aJa4 IO PACMO3HABAHWIO HEOPTaHWYECKUX U
OpPraHMYECKHUX BEIIECTB) C COOJIOJCHHEM IpaBWil OE3011aCHOTrO
oOpallleHuss C BeEIIeCTBaMU U JIaDOpaTOpHBIM  00OpPYAOBaHUEM,
(bopMynUpOBaTh LEJNU HCCIENOBAaHUS, NPEAOCTABIATh B Pa3IMYHON
dopMe pe3ynbTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh M OLCHUBATh HMX
JIOCTOBEPHOCTb;
OCYIIECTBIISITH IIE€JICHANIPABICHHBIN MOUCK XUMUYECKOW mHpopmanuu | OnieHKa pe3yIbTaToB
B Pa3JIMYHBIX MCTOYHHUKAX (HayuyHas M yuyeOHO-HAyudHas JIUTepaTypa, | MIPAKTUYECKUX U
cpeAcTBa MaccoBoi wuHGpopMainmu, cetb WHTepHET u Jpyrue), | 1a00paTopHBIX
KPUTUYECKH aHaJIM3UpPOBATh XUMHUYECKYIO uHpopMaLuio, | paborT.
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TIOCTABICHHOMN
yueOHOI 3a/1aueii;
0CO3HABaTh OMACHOCTH BO3/ICHCTBHSI HA )KUBbBIE OPTaHU3MBI Ornenka pe3yIbTaToB
OIIpeIeIEHHBIX BELECTB, IOHUMAas CMBICH [TOKa3aTels MpeaAeaIbHON PAaKTUYECKUX U
JIOITYCTUMOMN KOHIIEHTPAINH, U TOSICHITH Ha MIPAMEPAX CIIOCOOBI 71a00paTOPHBIX
YMEHBIICHUS U MPeI0TBPAILEHHs UX BPEJAHOTO BO3CHCTBUS Ha pador.
OpraHu3M YeJIOBEeKa.

Hmoz06vb1ii KOHMPOb: x3amen




