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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

OVYIL.C0OO0.01.07 «Xumusn»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PaGowass mporpamMMa IUCIHMIUIMHBI  SIBISIETCS  YacThi0  MPOTPAaMMbl  ITOATOTOBKH
CHCLMAINCTOB  CPEIHEro 3BeHA B  COOTBETCTBUHM ¢  (efepalbHBIM  TOCYJApCTBEHHBIM
00pa3oBaTeNIbHBIM CTAaHAAPTOM CPEIHEr0 MPOo(ecCHOHATBHOTO 00pa30BaHUsS MO CIEHUATBHOCTH
38.02.01 DOxonomuxa u Oyxearmepckuii yuem (no ompacisim), YTBEPKIEHHBIM TMPUKA30M
Munuctepcra npocserieanst Poccutickoit @eneparuu Ne 437 ot 24.06.2024.

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:

MaKCUMaJIbHOU ydeOHOU Harpy3ku oOydaromierocst 108 gaca, B Tom umce:

00s13aTeNbHON ayIUTOpHON yueOHOM Harpy3ku odyuatomierocs 108 yaca;



2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

2.1. O6bemM yuyeOHOH TUCHHMILIMHBI M BUAbI Y4e0HOIi padoThI

Bup yaebHo# paboThl

O0beM 4acos,

2025 1.H
MakcumanbHas yueOHasi Harpy3ka (Bcero) 108
OO0s13aTenbHas ayIuTOpHas yueOHasi Harpy3ka (Bcero) 100
B TOM YHCIIE:
JIEKIUU 39
IPaKTUYECKHUE 3aHITH 61
na00paTOPHBIC 3aHATHUS
KYpPCOBBI€ pabOTHI/ TPOCKTHI
CamocTosiTenbHasi paboTa CTyieHTa (BCETO)
B TOM YHCIIE
WH/IMBUTyJIbHBIA TPOEKT
Koncynpsranun/Kontpois 8
[TpomesxyTouHas arrectanus B popme DK3aMeH




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

HanmeHoBaHnue Copep:xanue yueOHOr0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa O6beM yacos, Yposens
pa3aesioB M TeM o0yyammuxcs, Kypcopasi paéora (IPOeKT) (eciu npedycmompervl) 2025 r.n. 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 | 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 2
3 | Pemenne 3amau «Teopust DIEKTPOIUTHIECKON JUCCOITHAIIIID) 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 JIEMEHTOB 4
3 ‘ CsoiicTtpa d 21eMeHTOB 4
Bcero 20
Pasnen 3. Opzanuueckas Xxumus 1
Copepxanrie yaeOHOTO (JIEKITMOHHOTO) MaTepuaa 2
1 | Teopus ByriepoBa. HomMeHKIaTypa i H30MepHsl OPraHMICCKUX COCTUHCHUN 3
2 | OCHOBHBIC KJIACCHI OPTaHMYECKUX COCAMHCHHM 8
IIpakTraeckue 3aHsATHS .
1 | Pewenue 3anau «HoMeHKIAaTypa U M30MEPUs OPraHUMYECKUX COEIMHEHMIT 6
2 TlomyyeHue npeieibHBIX M HEMPEICIBHBIX YIIICBOJOPOIOB 4
3 | CaoiicTBa ciupTOB U KAPOOHOBBIX KMCIOT 8
Bcero 26
Paznen 4. Hauana xumuueckozo ananusa 1
Conepxanne yaeOHOTO(JIEKIIMOHHOTO) MaTepHhala 2




1 | OcHOBHEIC TOHATHS AHATUTUYECKONH XMMHH 4

HpaKTI/I‘{eCKI/Ie 3aHATHA

1 | M3yyeHue kauecTBEHHBIX PEAKIMIA OpraHMYeCKHX BELIECTB 8
2 | V3yyenue KaueCTBEHHBIX PEAKIIUN HEOPTaHMIECKUX BEIECTR 8
Bceero 20
Koncynbranuu/KoHTpos 8

[TpomexxyTouHas aTTectanus B popme sK3amMeHa

108

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 : 2JIEKTPOHHBIN //
Jlab : BPNEKTPOHHO-OMOIMOTEYHAs] CHUCTEMa. —
URL: https://e.lanbook.com/book/473033. —
Pexxum ocTyma: a1 aBTOpHU3. MOJIb30BATEIICH.

Iadpuensa, O. C. Xumus: 11-it kmacce: 6a3osbrii | https://e.lanbook.co
ypoBenb : yuebnuk / O. C. I'abpuensu, U. I'. | m/book/408668

Octpoymos, C. A. CnaakoB. — 6-e u3z., crep. —
Mockaa : [Ipocsemenwne, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TekcT : 3NIEeKTPOHHBIH //
Jlaup : DJIEKTPOHHO-OMOMMOTEYHAs] CUCTEMA. —
URL: https://e.lanbook.com/book/408668. —
Pexxum nocTyna: uist aBTOpPHU3. TOJIb30BaTeNeH.

bmunos, JI. H. Xumus / JI. H. bmunos, U. JI. | https://e.lanbook.co
ITepdwmiosa, T. B. CokomoBa. — 3-¢ u3m., crep. | m/book/333974
— Camnkrt-IlerepOypr : Jlanb, 2023. — 260 c. —

ISBN  978-5-507-47159-1. —  Tekcr

NEeKTpOHHBIH  //  JlaHp @  2JEKTPOHHO-

OnbIMoTeYHas cucrema. — URL:

https://e.lanbook.com/book/333974. — Pexum

JOCTYTIA: JUTsl aBTOPU3. TIOJIb30BATEIICH.

KoanuectBo Hcnoab3yercs

Ne IK3eMILJISIPOB B NpH U3yYeHH N

JlonoTHUTeIbHBIE UCTOYHUKH
m\n oudamnorexe / pa3jiesioB

ceslika Ha DBC

1 Capraes, I1. M. O0mas u Heopranndeckas xumus | https://e.lanbook.co | 1-4




/ TI. M. CapraeB. — 2-e us1., crep. — CaHKT- m/book/310232
[etepOypr : Jlanp, 2023. — 276 c. — ISBN 978-
5-507-46508-8. — TekcT : anexkTpoHHbIi // JIaHb :
3EKTPOHHO-0MbOIMoTeunHas cucrema. — URL:
https://e.lanbook.com/book/310232. — Pexxum
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BATEIICH.

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBaHme pecypca Pesxxum mocryna
zfﬂlzlii;[;cheTCKaﬂ O6ubaroTEKa OHIANH. DJIEKTPOHHO-OMOIOTEeUHAS http://www.biblioclub.ru/
W3z narensctBo Jlaub. DIeKTPOHHO-OMOIHOTEUHAS CHCTEMA https://e.lanbook.com/
Hayunas snexkrponHas 6ubanoreka eLIBRARY.RU http://elibrary.ru

KoMmmniekT JTUIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOr0 NPOrPaAMMHOI0 OOecredeHus

Hepeqeﬂb JIMHCH3UOHHOI'0 MPOrpaMMHOro o0ecneyeHus

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuetr Ne4295 ot 28.11.2013
000 «tOxnas Codpreepuas kommanus»; Office Standard 2007 Junensus Ne 42563717 ot 03.08.2007 OPEN
62544085ZZE09 Microsoft Volume Licensing Service Center; Adobe acrobat reader CsoGommud
pacmpocTpaHseMoe TpONpUeTapHOe TporpaMMmHoOe obOecriedenue; Zoom Tapud bazossiii  CBo0OOIHC
pacnpoctpansiemoe I[10, ZoomVideoCommunications, Inc.; Skype CpoGomHo pacmpocTpaHsiemMoq
IpoIpUeTapHoOe MporpaMmmuoe odecredenue; Yandex Browser Co6oano pacrnpoctpansemoe I10
I10

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnast CodreepHas kommanusi», Office Standard 2013 JIunensuss Ne 64009631 ot 28.08.2014 OPEN
940142247ZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader CoGosmo
pacrmpocTpaHseMoe —IponpuerapHoe nporpammHoe  obecrnieuenue;  Google  Chrome  CoOomnHO
pacmpoctpansemoe 11O, munensus freeware; Unreal Commander CBoGogHo pacnpoctpansemoe 10O,
muuensus freeware; Zoom Tapud bazoseiit CBoOogHO pacnpoctpansiemoe [10, ZoomVideoCommunications,
Inc; Skype CB0OOIHO pacmpocTpaHseMoe MPONpUueTapHoe nporpaMMuoe obecneueHue; Dr.Web Jorosop Ne
PI'A01140022 ot «16» Ausaps 2025 r. mexay ®I'BOY BO «onckoit TAY» u OO0 «KOMITAHUA
I'DHAAJIb®»; 7-zip CBoboxno pacmpoctpansemoe I10, GNU Lesser General Public License; Yandex
Browser Ceo6oHO0 pacmpoctpansemoe [10

Windows 10 Pro JInuensua Ne66160039 or 11.12.2015 OPEN 96166559Z7ZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 Jlumensus Ne 66241795 or 28.12.2015 OPEN
96248131ZZE1712 ot Microsoft Volume Licensing Service Center; OpenOffice CsobGomno
pacmpoctpansiemoe I10, muuensusi Apache License 2.0, LGPL; Adobe acrobat reader Cso6oano
pacnpocTpaHseMoe MpOoINpUeTapHoe TNporpaMmHoe obecneuenue; Zoom Tapud basoseiii CBoGoaHO
pacmpoctpansemoe 110, ZoomVideoCommunications, Inc.; Skype CsobogHo pacmpocTpaHsIeMoe
npoIpueTapHoe nporpaMMHoe obecriedenue; Yandex Browser Coboano pacmpoctpansemoe 110; Dr.Web
Horoop Ne PI'A01140022 ot «l6» Aunaps 2025 r. mexny ®I'BOY BO «onckoit 'AY» u OO0
«KOMITAHUS TOHOAJIb®»; 7-zip Csobomuno pacmpoctpansemoe 110, GNU Lesser General Public
License; Yandex Browser Ceobomno pacmpoctpansemoe 110; Jlabopartopusst MMUC «ITnansr» JoroBop Ne
2789-24 ot 16 mas 2024 r. mexay ®I'BOY BO «llouckoit TAY» 1 OO0 «Jlabopatopus MMUC».

Ilepedyensb npodeccuoHaIBLHBIX 023 TaHHBIX

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

2.Meroanyeckue MaTepHraiibl, pa3MerieHHbie Ha caiite «kKKOMITAC B o6pa3oBanumny» http://kompas-
edu.ru.



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

4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHbI

KoHTpons M oOlLleHKa pe3ylbTaTOB OCBOCHHS YUEOHOH IUCIHMIUIMHBI OCYIIECTBISIETCS
npernojiaBaTeseM B Ipolecce MPOBEIEHHMsS MPAKTHUUECKUX 3aHATHH U J1abOpaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIIOJHEHHSI 00YyJaOIIUMUCS HHIUBUAYATIbHBIX 3aJaHUM.

DopMbI U METOABI
KOHTPOJISl
OLIEHKH
pe3yJabTaToB
00y4eHust

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

B pesysbrare 00y4eHus: CTYAEHT OJIKEH:

3HATh:

3aKOHOMEPHOCTSX W IM03HABAGMOCTH SIBJICHUH NpHUpobl; 0 mecte W | [lepmomnueckuii
3HAYCHHUU XUMHH B CHUCTCMC CCTCCTBCHHLIX HAYK H €C pPOJIM B YCTHblf/'I orIpoc.
00ECIIeYeHUH YCTOWYHMBOTO pAa3BUTHUsl YeJIOBeUecTBa: B pelicHuu | KoymokBuym.
poOJIeM 3KOJIOTHYECKOM, IHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
B Pa3BUTUU MEJIMIMHBI, CO3/JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHHUKOB OHEpPTHUu, B olecrieueHun pannuoHaJIbHOI'O
NPUPOJIONIONIB30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PCHUS H OOIICH
KyJbTYyphl 4YEJOBEKa, a TakkKe OSKOJIOTMYECKH OOOCHOBAaHHOTO
OTHONICHHS K CBOEMY 3JIOPOBBIO M IMPUPOJTHON CpEJIc;

OCHOBOIIOJIATralolie MOHATUS (JOMOJIHUTENbHO K cucteme noHsatuil | [lepuognueckuii
6a30BOT0 YpOBHS) - M30TOIbI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE | YCTHBIN OIpOC.
aToMa, THOpHUIM3alMs aTOMHBIX opOuTanel, xumuueckas cBsizb (" " u | KomnokBuym.
""" KpaTHbIE CBSI3U), MOJIIpHAsl KOHLEHTpalus, CTPyKTypHas (opMmyia,
uzoMepust (CTpyKTypHasi, TeomeTpudeckas (LHC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKHX PEeaKIMi (FOMO- M TeTeporeHHble, 0OpaTUMbIe U
HeoOpaTUMbI€), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JOUCCOLMALUMU, DJEKTPOJIN3, KPEKHHT,
pudopMHUHr); TEOPUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIeKAllue B OCHOBE IIOHUMAaHUSA
INPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJIEHUH, COBPEMEHHbIE
IIPEJICTaBICHNs] O CTPOCHUH BELIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJIEKYJISPHOM  YpOBHSX; TNPEIACTaBIE€HHUS O  MEXaHU3Max
XUMHYECKMX pEakuui, TEPMOJNHAMUYECKMX M KUHETHUYECKHUX
3aKOHOMEPHOCTSIX MX TNPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHUH,
JUCIIEPCHBIX CHCTeMaX, (PaKTOJOTHUECKUE CBEIEHHs O CBOWMCTBAX,
cOCTaBe, TMOJY4YEHHH U 0Oe30MacHOM HCIOJIb30BAHUN Ba)KHEHIINX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M MPaKTUUYECKOM
JeSITeTbHOCTH YeNoBeKa; OOLIMX HAayYHBIX MPUHIMIAX XUMHYECKOTO
IIPOM3BOJICTBA (Ha MIpUMepe IPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHAaKa,
METaHoJIa, epepaboTKH HePTH).

yMeThb!

BBISIBIIAITh  XAPAKTEPHBIE IIPU3HAKK W B3aWMOCBA3b H3ydeHHBIX | OILIEHKa pe3yJbTaToOB
MOHATUM, IPUMEHATH COOTBETCTBYIOIIME IIOHATHS IIPU OINHMCAHWM | IPAKTUYECKUX U
CTPOEHHS U CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX | J1a0OpaTOPHBIX
MpEBpAIeHN; BBIABIATH B3aUMOCBSI3b XMMHMUYECKHUX 3HaHUN C | padoT.

NOHATUSIMM W TIPEJCTABICHUSIMH JPYTUX NpeAMEToB i Ooisee




OCO3HAaHHOI'O MOHMMAaHUS M OOBSICHEHUS CYIIHOCTH MaTepHaIbHOIo
€AMHCTBA MMpPA; UCIOJb30BaTh CUCTEMHbBIE XMMHUYECKHUE 3HAHMS U
00BsICHEHUS U IIPOTHO3UPOBAHUS SBJICHUH, UMEIOIUX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

MCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COEAMHEHNN
MEKTYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIAJHON XUMHUH U
TPUBUAJIBHBIC HA3BAaHUS BEILECTB, OTHOCSIINXCS K U3YYEHHBIM
KJIaCCaM OPraHUYeCKUX U HEOPraHWYECKUX COCIMHECHMM;
UCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY Il COCTaBJIEHUS (popMyI1
HEOPraHUYECKHUX BEILECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (OPMYJI OPIraHUYECKUX
BEILECTB; COCTABIATh YPABHEHUS XUMUYECKUX PEAKIUN U PACKPHIBATH
UX CYIIHOCTb: OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii;
peakuuii MOHHOro 0OMEHA ITyTeM COCTABIICHHSI UX MOJIHBIX U
COKpAICHHBIX HOHHBIX YPABHEHM; pEaKLUi THAPOJIN3a, PEAKIUI
KOMILJIEKCO0Opa30BaHus (Ha IpuMepe TiAPOKCOKOMIIIEKCOB LIMHKA U
AIIOMHUHMUS ); TOATBEPKAATh XapaKTepHble XMMUUYECKUE CBOWMCTBA
BEUIECTB COOTBETCTBYIOIMMU 3KCIIEPUMEHTAaMU U 3alUCAMU
YPaBHEHUH XUMHUYECKUX PEaKLUN;

OreHKa pe3ysIbTaToB
MPAKTUICCKUX U
71a00paTOPHBIX
pabor.

KJIaCCI/I(i)I/IIII/IpOBaTB HCOPTraHUYCCKUC KU OPraHn4YCCKUC BCHICCTBA U
XUMHUYECKHE pPEaKIHMM, CaMOCTOSATEIbHO BBIOMpATh OCHOBAaHUS M
KPUTEPUH [UI KIAaCCHU(UKAIMU M3y4aeMbIX XHUMHUYECKHX OOBEKTOB;
XapaKkTepu30BaTh COCTaB W  BAKHEHIIME CBOWCTBA  BEILECTB,
IMpUHAJICKAIINX K OIMPEACICHHBIM KJIaCCaM M I'pylIiaM COGI{I/IH@HI/Iﬁ
(mpocThle BeIIECTBA, OKCHU[bI, T'MJIPOKCHABI, COJIH; YIJIEBOJOPOIHI,
npocTbie AUPBI, CHUPTHI, (PEHOIBI, aTbACTHIbI, KETOHBI, KApPOOHOBBIE
KHCJIOTBI, CJIOXKHBIE 3(DUPBI, )KUPBI, YTIEBOAbI, AMUHBI, AMUHOKHCIIOTHI,
OeNIKM); MPUMEHSTh 3HAHUSA O COCTaBE M CBOWMCTBaX BEIIECTB IS
DKCIIEPUMEHTAIBHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEN NIPOTEKaHUs XUMHUYECKUX peakuui U
IIPOTHO3UPOBAHUs BO3MOYKHOCTEN UX OCYILECTBIICHMUS;

OrneHka pe3yabTaToB
NPaKTUYCCKUX U
1a00paTOPHBIX
pabor.

cOpMUPOBAHHOCTh ~ YMEHUN  TOJATBEP)KJaTh HAa  KOHKPETHBIX
OpUMepax XapakTep 3aBUCUMOCTH PEaKIMOHHOW CHOCOOHOCTH
OpPraHMYECKUX COEAMHEHUN OT KpAaTHOCTU M TUIIA KOBAJIEHTHOM CBS3U
(" " m""), B3AUMHOTO BIUSHMS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;
a TaKkKe OT OCOOEHHOCTEH peanu3aluM pa3IuYHBIX MEXaHHU3MOB
IPOTEKAHUs PEAKIUi;

OrneHka pe3yabTaToB
PAaKTUYECKHUX U
1a00paTOPHBIX
pador.

XapaKTepU30BaTh FJIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM H
BO30Y>KICHHOM COCTOSIHMH ) U MOHOB XUMUYECKUX JIEMEHTOB | - 4
nepuonoB [lepuoanueckoit cucrems! [I.1. MenneneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
AIIEKTPOHHBIE" OpOUTAIIN, JHEPTETUYECKUE YPOBHH; OOBSICHSTD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U

06pa3yeMBIX HMH COSIMHEHUN 110 nepruoaam MU rpyruiiam;

OrneHka pe3yabTaToB
NPaKTUYECKUX U
1a00paTOPHBIX
pabor.

BJIaJACHHUC CHCTEMOM 3HAHUHU O MCTOAAaX HAYYHOI'O ITO3HAHUSA SIBICHUM
Mpupoabl, UCIIOJB3YEMEBIX B €CTCCTBEHHBIX HAYKaX U YMCHUAMU
MMPUMCHATDH 9TU 3HAHUS ITPU SKCIICPUMCHTAJILHOM UCCIICAOBAHUN
B€IICCTB U AJIA OOBACHEHHS XUMHYECKUX SIBJ'IeHI/II\/II, HUMCEIOIINX MECTO B
npupoac HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCﬂHeBHOﬁ

OreHka pe3yabTaToB
MPAKTHYECKHUX U
1a00paTOPHBIX
pabor.




JKHU3HU,

IIPOBOAMTH PACUEThl IO XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM
XUMHNYCCKUX peaKLII/Iﬁ C UCIIOJIB30BAHHUEM (I)I/ISI/I‘-ICCKI/IX BCIIMYNH
(Macchl, 00beMa ra30B, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIIUX
BEII[ECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI [0 HAXOXKICHUIO
XUMHUYECKON (hOpMyIIbI BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CIIH OJTHO U3 UCXOTHBIX
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEICHHON MAacCOBOM A0Iei
pPacTBOPEHHOIO BEIIECTBA WIIU JIAHO B U30BITKE (MMEET MIPUMECH);
pacueTsl MacCOBOW MJIM OOBEMHOM JI0JIHM BBIXOJa MPOJIYKTa PEaKLUu;
pacueTsl TEIIOBOro P deKkTa peakiiuii, 00bEMHBIX OTHOILIEHUH Ta30B;

OreHKa pe3ysIbTaToB
MPAKTUYCCKUX U
1a00paTOPHBIX
pabor.

MIPOTHO3UPOBATH, AHATM3UPOBATH M OLICHUBATH C TMO3UITUI
AKOJIOTMYECKOUN OE€30IaCHOCTH MMOCIIEACTBUA OBITOBOMN U

Onenka pe3yabTaToB
MPaKTUYECKHUX U

MIPOU3BOACTBEHHOM ESATEILHOCTH YEJI0BEKA, CBA3aHHOMU C 1a00paTOPHBIX
nepepadoOTKOM BEUIECTB; UCIIOIb30BATh MOTYYEHHBIC 3HAHUS JIJIS pabor.

OPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaAlUSAX, CBSI3AHHBIX C

XUMHUEH;

c(hOpMUPOBAHHOCTh yYMEHHMH  CaMOCTOSITENBHO IUTaHUpPOBaTh U | OlLIEHKA Pe3yJbTaTOB
MPOBOAWTh XHUMHUYECKUNA OJKCIEPUMEHT (MONYyYeHHE U H3yYeHHUE | MPAKTHYECKUX U
CBOMCTB HEOPTraHUYECKHX W OPTraHUYECKUX BEIIECTB, KAYECTBEHHBIE | TAOOPATOPHBIX
peakuuu YIJI€BOAOPOIOB Pa3IMYHBIX KJIaCCOB u | pabor.
KHUCJIOPOACOAECPKAIINX OpraHN4eCKHUX BCIIIECTB, pelieHue

9KCIEPUMEHTAIBHBIX 3a/1a4 [0 PACIO3HABAHMIO HEOPTaHHMYECKHX U
OpraHMYECKHUX BEIIECTB) C COOJIOJEHUEM MpaBui OE3011acCHOrO
oOpaiieHuss C BemeCTBAMH M JIADOpAaTOPHBIM 00OpYIOBaHHEM,
(bopMyIHpOBaTh LENH HCCIIEIOBAHUS, TPEAOCTABISATh B Pa3IMYHON
(dopme pe3ynbTaThl HKCHEPUMEHTA, aHAJTU3UPOBaTh M OLEHHBATh HMX
JIOCTOBEPHOCTb;

OCYILECTBIIATh 1I€JICHANPABICHHBIM MOUCK XUMHUYECKOM MH(pOpMaLUU
B pa3JIMUHBIX MUCTOYHHKAX (Hay4yHass M y4ueOHO-Hay4Has JUTepaTypa,
cpeAcTBa MaccoBo wMHpopMmaiuu, cerb VHTepHeT U Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHUYECKYIO uH(popMaluIo,
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHON
yaeOHOM 3a/1aueit;

OreHka pe3yabTaToB
NPaKTUYECKUX U
1a00paTOPHBIX
pabor.

OCO3HaBaThb OMMAaCHOCTb BO3I[CI>10TBPI$I Ha JXUBbIC OPTaHU3MbI
OMpPECACIICHHBIX BEIICCTB, IOHUMAs CMBICIT ITIOKa3aTCJIA HpeI[eJ'IBHOI\/'I

OHCHKa PpE3yJIbTaTOB
MPAKTUYCCKUX U

JOTTYCTUMON KOHIIEHTPAIUH, U MOSICHATH Ha TPUMEpax CIocoObI 1a00paTOPHBIX
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS UX BPEIHOTO BO3ICUCTBUS Ha pabor.
OpraHHu3M YeJIOBeKa.

Hmozoewvtii kKonmpois: IK3amen
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