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1. IACIIOPT PABOYEW ITPOT'PAMMBI TUCIHUILIVHBI

C0O0.02.02«Xumusn»

1.1. Ob6aacTh NpIMeHEHHUsI TPOrPAMMBI

PaGowass mporpamMMa IUCHMIUIMHBI  SIBISIETCS  YacThi0  MPOTPAMMBI  ITOATOTOBKH
CHEIMAIUCTOB  CPEIHEro 3BE€HA B COOTBETCTBHU C  (enepalbHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CpPEIHEr0 MPo(ecCHOHATBHOTO 00pa30BaHUs IO CHEIHUATBHOCTH
35.02.05 Aeponomus, YTBEpXKIECHHBIM IpUKa3oM MwuHucTepcTBa mpocseleHus Poccuiickoit
®enepanun Ned44 ot 13.07.2021 r.

[Tpukaz Muntpyna Poccun ot 20.09.2021 N 6441 "O06 yrBepx)aeHun mpohecCHOHATHLHOTO
cranaaprta "ArpoHom"

[Tpuka3z Munnpocsemenus Poccuun ot 13.07.2021 N 444 "O6 yrBepxkaeHuu (heaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO MPOQPEeCcCHOHATHLHOrO 00pa30BaHuUs MO
cnenuanbHocT 35.02.05 Arponomus”

1.2. Mecro Yy4yeOHOH JUCHUILIMHBI B CTPYKType NpPOrpaMMbl HOATOTOBKH
CHEHHATHUCTOB CpPeAHero 3BeHA: JUCHUIUIMHA OTHOCUTCS K NPOQHIBHBIM JUCIUIIIMHAM
0011e00pa30BaTeIbHOM MOATOTOBKH.

1.3. Hesn n 3anaun y4yeOHOH JMCHMIIMHBI — TPeOOBAHMS K Pe3yJ1bTAaTaM OCBOCHHS
Y4eOHOH TUCHUNIMHBI:

B pesynbrare ocBoeHus Kypca "XuMua" CTyJEHT JOJIKHBI 3HAT!

1)  chopMUpOBaHHOCTb  NPEACTABIECHUH: O  MaTepUaJbHOM  €AMHCTBE  MHpAa,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUN MPUPOJBI; O MECTE U 3HAYEHUM XUMHH B CUCTEME
€CTECTBEHHBIX HayK U €€ PO B 00ECHEUeHHH YCTOMUMBOIO pa3BUTHs YEJIOBEUECTBA: B PELICHUU
npo0JIeM IKOJIOTUYECKOW, YHEPTreTHUECKON W MHUIIEBOW OE30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3/IaHMM HOBBIX MAaTEpHalOB, HOBBIX HMCTOYHUKOB SHEPrHUM, B OOECIEYEHUHU PaAIOHAIBHOTO
IPUPOJIONIONB30BaHNA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYJIbTyphl YEIOBEKa, a TaKXKe
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpene;

2) OCHOBOMIOJIATAIOIINE TOHATUS (IOMOIHUTEIBHO K CUCTEME MOHITHI 0a30BOTO YPOBHS) -
M30TONBI, OCHOBHOE€ M BO30YXICHHOE COCTOSHHE aToMma, THOpHUIM3aIis aTOMHBIX OpOuTaseH,
xumuyeckast cBs3b (" " u "", KpaTHBIE CBS3HM), MOJISIpHAs KOHLEHTpAIMs, CTPYKTypHast ¢opmyina,
u3oMepHs (CTpyKTypHas, reoMeTpudeckas (LUC-TPaHC-U30MEpHsl), TUIBl XMMUYECKMX PEaKIUN
(roMo- W reTeporeHHble, OoOpaTUMble M HeOOpaTHMBbIE), PacTBOPbI (MCTHHHBIC, JUCIEPCHBIC
CHCTEMBI), KPUCTAJUIOTUIPATHI, CTENIEHb TUCCOLUALINH, SJIEKTPOJIN3, KPEKUHT, pPU(GOPMHUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKUE 3HAHMS, JIEKAlME B OCHOBE IIOHMMaHUs
IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBIICHHMH, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, MOJIEKYJIPHOM M HaJIMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHUS O
MEXaHU3MaX XHMHUYECKUX PEAKLIUH, TEPMOJANHAMMUYECKUX M KHHETHUECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHH, IHCIIEPCHBIX CUCTEMax, (DaKTOJOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUH U O€30MacCHOM HCIOJIb30BAHMUU Ba)KHEHIINX HEOPraHUYECKUX U
OpPraHMYECKHUX BELIECTB B OBITY M TNPAKTHUECKOW IESATEIHHOCTH 4YeNoBeKa; OOLIMX Hay4HBIX
NPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA (HA IMpUMEpe MPOU3BOACTBA CEPHONW KHUCIOThI, aMMMAKa,
METaHoJIa, epepaboTKu HePTH).

B pe3ynbTare ocBoeHus kypca "Xumus'" CTyI€HT JOJKHBI YMEThb:

1) BBIABIATH XapaKTEpHbIE NPU3HAKM M B3aUMOCBS3b HM3YyYEHHBIX NOHATHUH, NMPUMEHSTH
COOTBETCTBYIOIIUE MOHATHS IPU ONMUCAHUM CTPOEHHS M CBOWCTB HEOPTaHMUECKUX M OPraHUYECKUX
BEUIECTB M MX IPEBPALICHUI; BBIABIATH B3aUMOCBSI3b XMMHYECKMX 3HAHUH C MOHATHIAMH H
NPEJCTAaBICHUAMU JApPYTrUX MpeaAMeToB JuId 0ojiee OCO3HAHHOTO TOHUMAaHUA U OOBSCHEHHUS
CYLIHOCTH MAaTE€pPUAIbHOTO €QMHCTBA MHUPA; MCIOJIb30BaTh CUCTEMHbBIE XMMHYECKHE 3HAHUS IJIs
OOBSICHEHUS U IPOrHO3UPOBAHMS ABJICHUH, UIMEIOLINX €CTECTBEHHOHAYUHYIO IPUPO.Y;
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2) HUCHOJB30BaTh HAUMEHOBAHMS XUMHYECKMX COEIMHEHUN MEXKIYHApOJHOIO COI03a
TEOPETHYECKOM W MPUKIAJTHON XMMHM W TPUBHAIBHBIE HA3BAHMS BEIECTB, OTHOCALIUXCSA K
M3YYEHHBIM KJacCaM OPraHWYEeCKHMX M HEOPraHWYECKHX COEIMHEHUH; MCIOJb30BaTh XMMHUYECKYIO
CUMBOJIMKY JJI COCTaBlIeHUsI (DOPMYJI HEOPraHMYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpALEHHBIX M CKEJETHbIX) (OpMyNT OpraHMYECKUX BEIIECTB; COCTABISATh
YPaBHEHUSI XUMUYECKHUX PEAKLIMI M paCKPbIBATh UX CYIIHOCTbh: OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIfii MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTrO OajaHca 3TUX PpeakIuil, peakiuii MOHHOTO
oOMeHa IyTeM COCTaBJICHUS UX IMOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH; peaklHii THAPOIN3a,
peakiuii KoMIuleKkcooOpa3zoBaHus (Ha MpHUMEpe THIPOKCOKOMIUIEKCOB IIMHKAa W AIIOMUHUS);
MOATBEPKJIATh  XAPAaKTEPHbIE  XMMHMYECKHME  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIMMH
HKCIIEPUMEHTAMH U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUN;

3) kiaccupuIUpoBaTh HEOPraHUUECKUE U OPraHNYECKHUE BEIECTBA U XUMUYECKUE PEAKIUH,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U KPUTEPUU TS KIacCU(PHUKAIUN M3ydaeMBbIX XUMUYECKUX
00BEKTOB; XapaKTepuU30BaTh COCTaB W Ba)KHEHIIME CBOMCTBA BEIIECTB, MNPUHAMICKAIIUX K
OIpeIeIEHHBIM KJIaccaM U TpyIIaM COEIMHEHUH (IPOCThIE BEIIECTBA, OKCUABI, THAPOKCHUIBL, COJIH;
YIIEBOIOPOABI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOJBI, allbJETU]Ibl, KETOHbI, KapOOHOBBIE KHUCIIOTHI,
CJIOHBIE YUPBL, )KUPBI, YTICBOIbI, AMUHbBI, AMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HAHUS O COCTaBe
M CBOMCTBaX BEIIECTB JUISI OSKCHEPUMEHTAIBHOW MPOBEPKHM THUIIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKAaHUs XHMHMUYECKUX PEaKLUNd U IPOTHO3UPOBAHUS BO3MOKHOCTEH HX
OCYLIECTBIICHNUS,

4)chopMHpOBAaHHOCT, YMEHHUW TOATBEPXKIATh HAa KOHKPETHBIX TIPUMEpax XapakTep
3aBHCHUMOCTH PEAaKI[MOHHON CHOCOOHOCTH OpPraHHYECKUX COEIMHEHUH OT KpaTHOCTM U THUIIA
KoBaJIeHTHOM cBsa3H (" " m ""), B3aMMHOTO BIMSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX; a TAKKe
OT 0COOEHHOCTEHN pean3aluy pa3InYHbIX MEXaHU3MOB MPOTEKAHUS PEaKIINIA;

5) XapakTepu30BaTh 3JECKTPOHHOE CTPOCHHUE AaTOMOB (B OCHOBHOM M BO30YXICHHOM
COCTOSIHMM) W MOHOB XMMHYECKUX d3JeMeHTOB 1 - 4 mepuomoB Ilepmomuueckoii cuctemsr 1.
MeHnneneeBa U HUX BaJCHTHBIE BO3MOXKHOCTH, HCIONB3ys mousatus "s", "p", "d-amexTpoHHBIE"
opOuTaNu, YHEPreTUYECKUE YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKIX
3JIEMEHTOB M 00pa3yeMbIX HMU COSAMHEHUH 110 MepUoiaM U IpyIiam;

6)BlIaJlcHUe CHUCTEMOM 3HAHMK O METOJaX HAy4YHOIrO IIO3HAHHS SBJICHUN TPHUPOJIHI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M yMEHUSMU T[PUMEHSITh AT 3HAHUS TpHU
9KCIIEPUMEHTAIILHOM UCCIIEOBAHUU BEIIECTB U JJIs1 OOBICHEHUS XUMUYECKUX SIBICHUN, NUMEIOIINX
MECTO B IPUPOJIE€ IPAKTUUECKOM AEATEIbHOCTH YEJIOBEKA U B [IOBCEHEBHON KU3HU;

7) IpOBOJIUTH PacUeThl 10 XUMUYECKUM (OopMysIaM U ypaBHEHUSM XHMUYECKUX PEeaKIuil ¢
UCIIONIb30BaHWEM (U3MYECKUX BEIMYMH (Macchl, oOBeMa Tra3oB, KOJIMYECTBA BEIIECTBA),
XapaKTEePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI 10 HAXO0XKICHUIO XUMUYECKON
(dopMyInbl BemiecTBa; pacdeThl Macchl (00beMa, KOIWYEeCTBA BELIECTBA) MPOAYKTA PEaKIUH, €CIU
OJHO W3 HCXOIOHBIX BEHIECTB JIaHO B BHJE pacTBOpa C ONPEAECICHHOW MAacCOBOM JoJiei
pPacTBOPEHHOTO BELIECTBA WM JaHO B M30BITKE (MMEET MPHMECH); pacueThl MAacCOBOM HIIH
00BbEMHON JIOJIU BBIXOJIa MIPOJIYKTA PEAKIMH; PacyeThl TEIIOBOTO 3¢ deKTa peakiuid, 00beMHBIX
OTHOIIICHUH I'a30B;

8) MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C MO3HIIMI YKOJIOTHIECKON 0€301MacHOCTH
MOCIIEACTBHSI OBITOBOM M MPOHM3BOJICTBEHHOM NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C mepepadoTKon
BEIIECTB; MCIIOJNb30BaTh IMOJTYYCHHbIC 3HAHUS JJIs NPUHATHS TPAMOTHBIX pEIIeHUN mpobiieM B
CUTYaIUSX, CBI3AHHBIX C XUMHUEH;

9)chopMUPOBAHHOCTh YMEHHI CaMOCTOSITENIbHO IMJIAHUPOBATh W MPOBOJUTH XHUMHUYECKUMA
DKCIEPUMEHT (IIOJIy4YEHHE M HM3yUYEHUE CBOMCTB HEOPraHMYECKMX M OPraHWYeCKUX BEIIECTB,
KAUECTBEHHBIC PEAKUMHM YIJIEBOJOPOAOB  PpA3MYHBIX KJIAaCCOB M KHUCIOPOJACOAECPKALIUX
OpraHMYECKHUX  BEIIECTB, pELICHUE  OKCIEPUMEHTAIBHBIX  3aJad [0  Paclo3HaBaHUIO
HEOPTraHWYECKUX M OPraHUYECKHX BEIIECTB) C COOJIIOJCHHEM IpaBUil 0€30MMacHOT0 OOpaIeHus C
BEIIECTBAMH U Ja0OpaTOpHbIM  oOOpyJoBaHUEM, (OPMYIUPOBATh LEIH  HCCIEIOBAHMA,
MPEIOCTABIIATh B pa3nYHON (popMe pe3ynbTaThl HKCIEPUMEHTa, aHAIU3UPOBATh U OILICHUBATh MX
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JIOCTOBEPHOCTB;
10) ocymiecTBIATh IeJCHANPABICHHBIA TOUCK XUMHUYECKOH HMH(POPMAIMH B Pa3IAYHBIX
UCTOYHMKAX (Hay4yHas M ydeOHO-HayuyHas JUTepaTypa, CpPeiCcTBAa MaccOBOM MH(OpMAIUH, CETh

WuTepHeT u apyrue), KpUTHUECKH aHaIN3UPOBaTh XUMHUECKYI0 HH(OpMaluio, nepepadaTsiBaTh ee
U UCTIOJh30BaTh B COOTBETCTBHH C MTOCTABIICHHOW yueOHOM 3a/1a4eii;

11) oco3HaBaTh OMAaCHOCTbh BO3JEWUCTBUS Ha >KUBBIE OPTaHU3MBI ONpPEAEIEHHBIX BEIIECTB,
MOHUMAsl CMBICI MOKa3aTels MPeAeIbHON TOMYCTUMOM KOHIUEHTPAIUH, U MOSACHITh HA MpUMEpax
CIocoObl YMEHBIIEHUS U MPEAOTBPAILEHUSI UX BPEAHOTO BO3ICHCTBHUS Ha OpraHU3M YeJIOBeKa.

1.4. PexomeHayeMoe KOJMYECTBO 4YacOB Ha OCBOCHHE IPOrpaMMbl Yy4eOHOI
AUCHMILIUHBI:

MaKCUMalbHOU y4eOHOU Harpy3ku oOyuatomierocs 100 yaca, B TOM 4HcIe:
00s13aTeIbHON ayJUTOPHON yueOHOW Harpy3ku oOyJatomerocs 68 Jaca;

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI

2.1.00beM yueOHOM AMCUMILINHBI U BUABI Y4eOHOH padoThl

O0bEM YacoB

Bun yueGHOM paboThI 2023 r.H.,
2024 r.H.
MakcumainbHast yueOHas Harpyska (Bcero) 100
Oos3arenbHas ayauTopHas yueOHasi Harpy3ka (Bcero) 68
B TOM YHUCJIE!
JIEKIINHU 34
IPAKTUYECKHUE 3aHATH 17
71a00paTOPHBIE 3aHITHS 17

KYPCOBBIE paOOTHI/ TPOCKTHI
CamocrosTenbHas paboTa cTyeHTa (Bcero)
B TOM YHCIIE

VHIMBUTYaJIbHBIN TPOEKT 32
Koncynwranuu/KorTpons

ITpomesxyTouHas arrectanus B popme qudepeHInaIbHOro 3aueTra




2.2. TemaTnyeckuii miad u cogepxanve TMcHUIIMHBICOO0.02.02«XuMusi»

O0BeM yacoB

HaumMenoBanmue Copep:xanue yueOHOI0 MaTepuaJa, 1a0opaTopHbie padoThl M MPaKTHYECKHe 3aHATHS, CAMOCTONATeIbHAs padoTa 2023 r.1 YpoBenn
pa3/esioB U TeM o0yJammuxcs, KypcoBasi pabora (IIPOEKT) (ec/iu npedycMompeHsi) 2024 FH, 0CBOEHHS
1 2 3 4
Paznen 1. Ocnoenbvle 3aKOHbL Xumuu
Conepxanue yueOHOro (JISKIIMOHHOTO) MaTepHaia
1 | OcHOBHBIC IOHATHS XMMUHU. 3aKOH COXPAaHEHUsI MacChl BELISCTB 1
2 | 3akon I'ecca 2
3 | Ctpoenue aroma, nepuoauyeckas cucteMa MeHjieneesa 14 3
4 | Teopwsi SJIEKTPOTUTHUCCKON AUCCOLMAIIUN
5 | OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI
6 | I'ugponus coneit
IIpakTraeckue 3aHATHS
1 | Pemenue 3a1a4u «3aK0H COXpaHEHUS MacChl BEILISCTBY 2
2 | Pemenue 3amau «CtpoeHue aToma, NepuogMvecKas cucreMa MeneneeBay 2
3 | Pemenue 3a1au «Teopust 2JEKTPOJUTUYECKON TUCCOIUALIAN) 2
4  Pemenne 3aa4 «OKHCIMTEIBHO-BOCCTAHOBHUTEIIBHBIC ITPOIIECCHI 2
5 | Pemenne 3amau «'mapoan3 conei 2
6 | JlaboparopHas paboTa — THAPOJIM3 COJICH 2
7 | JlabopatopHas paboTa — OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 2
8 | Pemienue 3a1au «BoIuKclieHHE KOHIICHTPALIMH PACTBOPOB» 2
Bcero 30
Paznen 2. Heopzanuueckasa xumus
Copneprkanue yueOHOro (JICKIIMOHHOI0) MaTepHaia 1
1 | Xumust METAIJIOB 2
2 | X¥MHs HEMETAIUIOB 8 3
IIpakTrueckue 3aHsATUs
1 | CaoifcTBa s anIeMEeHTOB 2
2 CBoHCTBa p 2JIEMEHTOB 2
3 | CaoiicTBa d 371€MEHTOB 2
Bceero 14
Paznen 3. Opzanuyeckas xumus 1
Copeprxanue yueOHOro (JICKIIMOHHOTO) MaTepuaa 2
1 | Teopus Byrneposa. HomeHKkIaTypa ¥ H30MEPHS OpraHUYECKUX COCAMHCHHUIH 3
2 | OCHOBHBIE KJIACCHI OPTaHUIECKUX COCTMHEHUH 8
[IpakTHUeCcKHe 3aHATHI .
1 | Permenne 3amau «HOMEHKIATypa U H30MEpHs OPTAHHMIECKUX COSTHHCHH 2
2 Tlomy4yeHne npeaeabHBIX M HEMPEACTHHBIX YTIEBOJIOPOIOB 2
3 | CaoiicTBa CTIPTOB ¥ KapOOHOBBIX KHCIOT 2
Bcero 14
Paznen 4. Hauana xumuueckozo ananusza 1
Copeprxanue yueOHOTO(JICKIIMOHHOT0) MaTepuaa 2




1 | OcHOBHBIE TOHITHS AHATUTHYCCKON XUMHUH 4

HpaKTI/I‘{eCKI/Ie 3aHATUA

1 | M3ydyeHne Ka4eCTBEHHBIX PEAKIMI OPraHMYECKUX BEIIECTB 3

2 | M3yueHue kaueCTBEHHBIX peaKlUil HEOPraHUUECKUX BEIIECTB 3

Bceero 10
NunuBuayanbHbIN NpoeKT 32
[TpomexxyTounast arrectanus B hopme nuddhepeHImanbHOro 3a4eTa

100

JI1s XapakTepUCTUKH YPOBHS OCBOSHMSI yU€OHOT0 MaTepraa UCIONb3YyIOTCs CIEAYIOIINE 0003HAUCHMUSL:

1.— 03HAaKOMHUTENBHBIN (Y3HaBaHUE paHee N3yYCHHBIX 00BEKTOB, CBOIMCTB);

2. — penpoAyKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pa3lly, MHCTPYKLUU WU MO/ PYKOBOJCTBOM);

3. — IpOAYKTHBHBIH (IUTAHUPOBAHKUE U CAMOCTOSTEIHHOE BHIIIOJHEHUE ICATEIIbHOCTH, pEIIeHHE MTPOOJIEMHBIX 3aj1a4).



3. YCIOBUAPEA/IMBALIUA JNCIHUAIIJINHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecrne4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TPeOyeT HAINYKs KaOMHETOB:

- Jlaboparopusi aHaquTHyeckoil xumMuum Ne 99 s mpoBeneHUs YYCOHBIX 3aHATHUH,
BBITIOJTHEHHUSI KYpCOBOTO TMpOeKTa (paboThl), B TOM YHCJIE TPYIMOBBIX W WHAHBUIYAIbHBIX
KOHCYJbTAallMi, TEKyHIero KOHTPOJII M  TNPOMEKYTOYHOW  aTTecTallM;  OCHAIleHHAas
CTHeLMATU3UPOBAHHON Mebenbio (pabodyee MECTO HpenojaBaTelsi, CTOJBIL, CTYJbs); TeXHHYEeCKHe
cpencTBa OOyYeHHs: CHEIUMATN3UPOBAHHOE YUeOHOE OOOpYIOBAaHHME - BBITSHKHOWM IKad, Ta30BbIC
TOPENIKY, CYIIWIbHBIM ImKag, y4eOHO-HArJIAgHBIE MOCOOHs, 00ecneunBalonIMe TEeMAaTUYEeCKHUe
WJUTIOCTPAIIMH, COOTBETCTBYIOIIKE PA0OUNM yueOHBIM TPOrpaMMaM - TaOJIUILIbI, IIJIAKaThI

-YueOHasi ayautopusi Ne 74115 mpoBeleHHMs YUEOHBIX 3aHSATHM, BBINOJIHEHUS KypCOBOTO
npoekta (paboThl), B TOM YHCJIE TPYNNOBBIX U HHIWBUIYaJbHBIX KOHCYJbTAIMi, TEKYILIETO
KOHTPOJISL ¥ MIPOMEXKYTOYHOH aTTECTallMu, OCHALICHHAs CHEIHAIN3UPOBaHHON Mebernbio (pabodee
MECTO TMpenojaBaTenisi, CTOJdbl, CTYNbs, ayAUTOpHas Jocka, Moiika).TexHuueckue cpencraa
oOyuyeHHs: HabOp JEMOHCTPALMOHHOTO 00OpYyJIOBaHUS (AyaUO CHCTEMa, HMPOCKIMOHHBINH SKpaH,
MIPOCKTOp, TEPCOHAIBHBIM  KOMITBIOTEP), Y4YEOHO-HAIJSIAHBIE TIOCOOMS  OOECIeYMBaIOIINE
TEMAaTUYEeCKHE WJUIIOCTPALMU, COOTBETCTBYIOLIME paboYuM Y4eOHBIM IporpamMmaM - raiepes
nopTpeToB (PU3UKOB, My3el (pu3nUecKux MpruOOPOB, BUPTyanbHas JabopaTopus Gpu3nKM.
MSWindows 7 OEMOLPNLLegalizationGetGenuinewCOA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnas Codrepnas kommanusy; OfficeStandard 2013 JIumensus Ne 64009631 ot 28.08.2014
OPEN 940142247Z7E1608 ot MicrosoftVolumeLicensingServiceCenter; Adobe acrobatreader
CB0OOHO pacmpocTpaHseMoe NpornpueTapHoe mporpammHoe obecreuenue; Google Chrome
CBobonno pacnpoctpansemoe I10, nmuensus freeware; Unreal Commander CsoGogHO
pactpoctpansemoe [10, munensus freeware; Zoom Tapud bazossiii CBOOOIHO pacmpocTpaHseMoe
1O, ZoomVideoCommunications, Inc; Skype CBoGomHO pacrpocTpaHsiemMoe MpOnpUeTapHOe
nporpammuoe obecniedenue; Dr.Web Jlorosop Ne PI'A12110020 ot 25.12.2023 mexay ®I'bOY
BO «/lonckoit TAY» u OO0 «KOMITAHUA I'OHJAJIb®y; 7-zip CBoOOIHO pacmpocTpaHsieMoe
IT1O, GNULesserGeneralPublicLicense; YandexBrowser CBo60oH0 pacnipoctpansiemoe [10
- Ilomemmenue st XpaHeHHs M MPOQPMIAKTUYECKOTO O0OCTYy)XKMBaHUS Y4eOHOrO OOOPYIOBaHUS
ayauropusi Ne 98; ocHamieHHOE CHEIUATM3UPOBAHHON MEOENbI0 ISl XpaHEeHUsT 000pyAOBaHUS;
TEXHUYECKUMHU CpEACTBAMH Uil €ro OOCIYXHBaHUA (IUCTHIUIATOP, XOJOIMJIBHUK, BBITSDKHOM
mkad, ra3oBble TOpenkH, IMKad ISl peakTUBOB M JTAOOPATOPHOM IMOCY/bI, KOHIyKTOMETp, pH-
METD).

- Yueonas ayauropus Ne 235[lomemienue a1 XpaHeHUsT U TPOPHIAKTHIECKOTO 00CTYKHUBAHUS
y4eOHOT0 000pYyI0BaHMS.

YKOMIIJIEKTOBAHO CIHEIMAIM3UPOBAaHHON MeOenbio (cron, mKadel, cedd) st XpaHEHHS
obopynoBanus (HOyTOYK (TIEPEHOCHOM), TPOEKTOp (MEPEHOCHOI), TPOSKIIMOHHBIA DJKpaH
(MIepeHOCHOI1)). TEXHUYECKUMU CPEACTBAMH IS €r0 00CTy>KUBAHHSL.

Windows 10 Pro Jlumensuss Ne66160039 ot 11.12.2015 OPEN 96166559Z7ZE1712 ot
MicrosoftVolumeLicensingServiceCenter; OfficeStandard 2016 Jlunensuss Ne 66241795 ot
28.12.2015 OPEN 96248131ZZE1712 ot MicrosoftVolumeLicensingServiceCenter; OpenOffice
CBobomuo pacmpocrtpansiemoe [10, munensust ApachelLicense 2.0, LGPL; Adobeacrobatreader
CB00OHO pacrpocTpaHsIeMoe MPoIpHUeTapHOe IporpaMmMHoe odecniedenue; Zoom Tapud bazossrit
CBobomHo pacmpoctpansiemoe [10, ZoomVideoCommunications, Inc.; Skype CBoboaHO
pacmpocTpaHsieMoe MpompueTapHoe mporpamMMHoe obecneueHue; YandexBrowser CBoGomHO
pacnpoctpansiemoe I10; Dr.Web oroop Ne PI'A12110020 ot 25.12.2023 mexny @T'BOY BO
«douckori TAY» u OO0 «KKOMITAHUSA I'OHAAJIb®y; 7-zip CBoboanHo pactipoctpansemoe 110,
GNULesserGeneralPublicLicense;  YandexBrowser = CobOomno  pacmpoctpansemoe  [10;
Jla6opatopust MMUC «ITnansi» Jorosop Nel944-23 ot 26.10.2023 mexay @T'BOY BO «Jlorckoi
IF'AY»u OOO «Jlabopatopust MMUCy.



3.2. UudopmanuonHoe odecrniedeHne 00y4eHus

KosnuyectBo HUcnoan3ye
No IK3EeMILISIPOB B | TCHA NPH
o\ OcHOBHBIE HCTOYHUKH ouodamoreke / H3Y4YeHHUH
CChLIKA HA pa3nenon
IBC
1 Xumus: 10-i knace: yrnmyOn€HHbINH ypoBeHb : yueOHuk / B. | https://e.lanbook | 1-4
B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u np.] ; mox | .com/book/3348
penakmueit B. B. Jlyauna. — 10-e u3a., crep. — Mockpa : | 92

[Tpocsemenue, 2023. — 446 c. — ISBN 978-5-09-107226-
6. — TexkcT : 3eKTpoHHBIN // JIaHb : 3eKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/334892 — Pexxum nocrymna:
JUISl aBTOPHU3. TIOJIB30BATENIEH.

3 bmunos, JI. H. Xumus / JI. H. bimmnos, U. JI. [lepdumnora,

https://e.lanbook | 1-4

T. B. CokonoBa. — 3-e u3n., crep. — Cankr-IlerepOypr : | .com/book/3339
Jlans, 2023. — 260 c. — ISBN 978-5-507-47159-1. — | 74
TexcT : anexTpoHHsbI // JIaHb : 31eKTPOHHO-OMOIMOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/333974—
Pexxum noctyna: juist aBTOpuU3. M0JIb30BATENIECH
KoanuectBo Hcnoaniye
Ne IK3eMILISIPOB B | TCS NMPH
11\-11 JlonoJIHUTeIbHBIE HCTOYHUKH onodamnorexe / U3YYEeHUH
CCHLIKA Ha pa3ziesioB
IbC
2 Capraes, I1. M. O6mas u nHeoprannyeckas xumus / I1. M. | https://e.lanbook | 1-4
CapraeB. — 2-¢ u3n., crep. — Cankt-IlerepOypr : Jlanp, .com/book/3102
2023. — 276 c. — ISBN 978-5-507-46508-8. — Tekcr : 32

AIIEKTPOHHBIN // JIaHb : 2IEeKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/310232—
Pexxum noctyma: U1 aBTOpU3. I0JIb30BATEIICH.

IlepeyeHb HHGPOPMALNMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBaHue pecypca

Pesxkum gocryna

YHuBepcuterckas 6MOIMoTeKa OHIAH. DIEKTPOHHO-OMOIHOTeYHAS
cucTeMa

http://www.biblioclub.ru/

WznatenscTBo Jlanb. DeKTpOHHO-OMOIMOTEUHAs cCHCTEMa

https://e.lanbook.com/

Hayunas snekrponnas 6ubauoreka eLIBRARY.RU

http://elibrary.ru

KoMmniekT JTUIEH3HOHHOT0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 o0ecreyeHust

IlepedyeHb JMIEH3MOHHOT0 IPOrPAMMHOIO0 o0ecnevYeHmst

MS Windows 8 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuet Ne4295 ot 28.11.2013
000 «tOxnas Codrepnas komnanusy; OfficeStandard 2007 JInuensus Ne 42563717 ot 03.08.2007

OPEN 62544085ZZE09 MicrosoftVolumeLicensingServiceCenter;

Adobeacrobatreader CBo0oH(

pacrpocTpaHsieMoe MponpueTapHoe nporpammuoe obdecrneuenue; Zoom Tapud bazoseiii CB0oOOIH(
pacmipoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CB0oOomHO pacmpocTpaHIeMoq
npornpueTapHoe MporpamMmmHoe obOecreuenue;YandexBrowser CBoboaHo pacnpoctpansemoe I1Q

MS Windows 7 OEM OLP NL LegalizationGetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OO(Q




«tOxnas CodreepHas kommanus»;, OfficeStandard 2013 Jlunensuss Ne 64009631 ot 28.08.2014
OPEN 940142247Z7ZE1608 ot MicrosoftVolumeLicensingServiceCenter, Adobeacrobatreadet
CBoOOmHO pacmpocTpaHseMoe TMponpueTapHoe mporpaMmHoe obOecnedenune; GoogleChromg
CBobonno  pacmpoctpansemoe 110, nunensus freeware; UnrealCommander CBob6oaHd
pactipoctpansemoe [10, munensus freeware;Zoom Tapud bazoBwiii CBOOOJAHO pacmpocTpaHIeMOq
10, ZoomVideoCommunications, Inc; Skype CBoGogHO pacmpocTpaHsieMoe NpONPUETAPHOL
nporpammuoe obecnieuenne; Dr.Web Jlorosopa Ne PTA03060015 ot 27.03.2019, Ne PT'01270055 o1
27.01.2020 r. mexay ®I'BOY BO «/louckoit [AY» u OO0 «KOMITAHUSA I'OHIAAJIb®y; 7-zif
CBobogno pacmpoctpansemoe 10, GNU LesserGeneralPublicLicense; YandexBrowser CBo0GomH(
pacnpoctpansiemoe [10

MS Windows 7 OEM SNGL OLP NL LegalizationGetGenuinewCOA Cuer Nel834 ot 16.03.201(
000 «tOxnas CodrepHas kommanusy; OpenOffice CBobogHO pacnpocTtpansemoe 110, nureH3wus
ApacheLicense 2.0, LGPL; Adobeacrobatreader CB0oOOgHO pacmpocTpaHsieMoe MPOMPHETAPHOL
nporpamMmmHoe oOecrieuenue; Zoom Tapud bazoBeiii  CBoGomHO pacmpoctpansemoe [10
ZoomVideoCommunications, Inc.; Skype CBobogHO pacmpocTpaHseMoe POMPHETAPHOL
nporpammuoe obecnieuerue; YandexBrowser CBobomHo pacrpoctpansemoe [10;Dr.Web Jlorosopd
Ne PT’A03060015 ot 27.03.2019, Ne PT'01270055 ot 27.01.2020 r. mexny ®I'BOY BO «JloHcko¥
IF'AY» u OO0 «KOMITAHUA T'OHAAJIb®y»; 7-zip CBobomno pacmpoctpansemoe [10, GNU
LesserGeneralPublicLicense; YandexBrowser CpoGomno pacnpoctpansemoe [1O; JlabopaTopus
MMUC «IInans» dorosop Ne8630 ot 04.10.2021 mexny ®I'BOY BO «lonckoit 'AY» n OOQ
«JIaboparopuss MMHUCy.

Ilepedyenb npodeccuoHAIBLHBIX 023 TAHHBIX

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

2.Meronuyeckue Matepuaisl, pamenieHabie Ha calite «KKOMITAC B oOpa3zoBanum» http://kompas-
edu.ru

4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIIUIIJIMHBI

KonTponb u oneHka pe3yabTaTOB OCBOGHMSI Y4eOHOH JHCHUIUIMHBI OCYIIECTBISETCS
npernojiaBaTesieM B IMpolecce MPOBENCHHsS IMPAKTHUECKUX 3aHATHH W J1abOpaToOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BHIMOIHEHHS 00YYarOIIUMHUCA HHINBUAYAIbHbBIX 3a/IaHUH.

@®opMbI U METOBI
KOHTPOJISl M OLleHKH
pe3yJbTaTOB 00yUYeHUs

Pe3yabTarsl 00yyeHus
(oCBOECHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUSA)

B pesynbrare 00y4eHus CTyI€HT JTOJKEH:

3HATb:

3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHHI MNpUpobl; 0 mecte U | [lepumoandeckuii
3HQUCHUM XHMHHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJM B | YCTHBIH OIpoc.
o0ecrie4eHn YCTOMYMBOTO pa3BUTHA deloBeuecTBa: B pemieHuu | KommokBuym.

mpo0JIeM PKOJIOTUYECKOM, SJHEPTETUIECKON U MUIIEBON O€30MacCHOCTH,
B Pa3BUTUM MEIULMHBL, CO3JaHUH HOBBIX MATE€pUAJIOB, HOBBIX
HMCTOYHHKOB SHEPTUH, B obecnieueHnH paloOHATBLHOTO
MIPUPOIOTIONB30BaHMs, B (POPMHUPOBAHUM MHUPOBO33PEHUS W OOIIEH
KYJIBTYPbl YENIOBEKa, a TaKXKe DKOJOTUYECKH O0OOCHOBAHHOTO




OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHUPOTHON CpPEJIE;

OCHOBOIOJIAralonue MOHATHUS (IOMOJIHUTENBHO K CHUCTEME MOHSATUI
0a30BOT0 YpOBHSI) - M30TOIbI, OCHOBHOE U BO30YXJIEHHOE COCTOSIHHUE
aToma, THOpHUAM3aIs aTOMHBIX opOuTanei, xumudeckas cBs3b (" " u
""" KpaTHbIE CBSI3HM), MOJISIpHAsl KOHIICHTpalLUs, CTPYKTypHas ¢popmyia,
n3oMepus (CTPYKTypHas, TeoMeTpuueckas (IHC-TpaHC-U30MEepHs),
TUIBl XUMHYECKHX peaKIMi (rOMO- U TeTepOreHHbIe, 0OpaTHMbIe U
HEeoOpaTUMbIe), pPacTBOPHl (MCTHHHBIC, JHUCIIEPCHBIE CHCTEMBI),
KPUCTAJNIOTUAPATHI, CTENEHb IUCCOIMAINU, 3JEKTPOJU3, KPEKUHT,
pudopmunr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKallde B OCHOBE IOHUMAaHHUS
NPUYUHHOCTH U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, COBPEMEHHBIE
NPECTaBICHUS O CTPOCHUHU BEIECTBA HA AaTOMHOM, MOJICKYJSIPHOM U
HAJMOJIEKYJISIPHOM  YpPOBHSX; TPEJCTABICHUS O  MEXaHU3Max
XUMHYECKHX  PEaKiud, TEPMOJAUHAMUYECKUX ¥  KHHETHYECKHX
3aKOHOMEPHOCTSIX HUX NPOTEKaHHs, O XHWMHUYECKOM DPaBHOBECHUH,
JUCTIEPCHBIX CHUCTeMaX, (DaKTOJOTHYECKHUE CBEJCHUS O CBOMCTBax,
cocraBe, MOJYYeHHMH W O€30MacHOM HCHOJIb30BAaHUM BaXKHEHIINX
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB B OBITY M MPAKTHUYECKOU
NESTEIbHOCTH YeIOBeKa; OOIIMX HAYYHBIX MPUHIUIAX XUMHYECKOIO
IPOM3BOJICTBA (HA MpUMeEpe MPOU3BOJCTBA CEPHOM KUCIOThI, aMMHAaKa,
METaHOJIa, TepepabOTKH HEPTH).

[Tepuonnueckuii
YCTHBIN OIIPOC.
Komnoksuym.

yMeTb:

BBIBJISITH  XapaKTEPHBIC TPU3HAKK M B3aHMOCBSI3b HM3YyYCHHBIX
MOHATUM, IHPUMEHATH COOTBETCTBYIOLIME IIOHATHS IIPU ONMCAHUHU
CTPOCHMS U CBOMCTB HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB U UX
[IPEBPAILCHN; BBIABIATh B3aUMOCBSA3b XMMHYECKUX 3HAHUM C
HNOHATUSAMM U TPEACTaBICHUSAMH JpPYTrUX MpeaMeToB [uid Oonee
OCO3HAHHOTO MOHMUMAHUS M OOBSCHEHHS CYIIHOCTH MaTepHabHOTO
€AMHCTBA MHpPA; UCIOJb30BaTh CUCTCMHBIC XMMHWYECKHUE 3HAHMS IS
00BsICHEHUS 51 IIPOTHO3UPOBAHUS SIBJICHU, UMEIOIINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

MCII0JIb30BaTh HAUMEHOBAHMS XUMHUECKUX COSIUHEHUMN
MEXKIYHapOAHOTO COI03a TEOPETUUECKON U MPUKIIAIHOW XUMUHU U
TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCAILUXCS K U3YUYEHHBIM
KJIacCaM OpPraHUYECKUX U HEOPTraHUYECKUX COCANHEHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJISi COCTaBICHUS POPMYIT
HEOPraHWYECKHUX BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALEHHBIX M CKEIIETHBIX) POPMYIT OpraHuIeCKUX
BEIL[ECTB; COCTABIATh YPABHEHUSI XUMUYECKHUX PEAKLUN U PACKPBIBATh
UX CYHUIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT'O OajlaHCca 3TUX peaKLnit;
peakuuii MOHHOTO OOMEHA ITYyTEM COCTABJICHHSI UX TIOJTHBIX U
COKpAILICHHBIX HOHHBIX YPABHEHUI; PEAKIIUN THAPOIIN3a, PEaKIIHil
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepPe THIPOKCOKOMIUICKCOB IIMHKA U
AIIOMHUHMUS); TOATBEPKAATh XapaKTepHble XMMHUECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMU U 3aMUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLIUN;

Onenka pe3ynbTaToB
HPAaKTHYECKUX U
1a0opaTOpHBIX PadoT.

KJIaCCU(UIIMPOBATh HEOPraHUYECKUE U OpPraHMYECKHE BEIeCTBa U
XUMHUYECKHE PpEaKIUU, CaAMOCTOSTEIIBHO BHIOMpATh OCHOBaHUS U
KpUTEpUU JUIsl KiIacCH(UKAIMM H3Yy4aeMbIX XHUMHUYECKUX OOBEKTOB;

OueHka pe3yabTaToB
MPAaKTUYCCKHUX U
J1a00paTOPHBIX padoT.




XapakTepu30BaTh COCTAaB W  Ba)XHEHIIME CBOWMCTBA  BEIIECTB,
IPUHAUIEKAIIMX K ONpPENEICHHbIM KJlaccaM M IpylrnaM COEIUHEHUN
(mpocThle BEIIECTBA, OKCH[BI, T'MJIPOKCUABI, COJH; YIIEBOJOPOIbI,
npocThbie 3UPBI, COUPTHI, (PEHOIIBI, aAJIbJETUABI, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CJIOAKHBIE 3(DUPBI, JKUPBI, YTIEBOAbI, AMUHBI, AMUHOKHCIIOTBI,
0enKu); MPUMEHATh 3HAHHS O COCTaB€ M CBOWCTBAX BEILECTB IS
JKCIIEPUMEHTAIILHOU IIPOBEPKU TUIIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN POTEKAHUA XUMHYECKUX peakuuit u
IIPOrHO3MPOBAHUS BO3MOYKHOCTEH UX OCYLIECTBIICHHUS;

c(OPMHPOBAHHOCTh ~ YMEHHH  MOATBEPXkJaTh Ha  KOHKPETHBIX
npuMepax XapakTep 3aBHCHUMOCTH PEaKIUOHHON  CIOCOOHOCTH
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ OT KpaTHOCTH U THUIIA KOBAJICHTHOM CBS3U
(" " um""), B3aMMHOTO BJIUSHHS aTOMOB M TPYII aTOMOB B MOJIEKYJax;
a TaKkXke OT OCOOEHHOCTEH pealu3alud Pa3IUYHbIX MEXaHHU3MOB
MPOTEKAHUS PEaKIUi;

Onenka pe3yinbTaToB
MPaKTHYECKHUX U
n1a0opaTOpHBIX PadoT.

XapaKTepU30BaTh FJEKTPOHHOE CTPOCHHE ATOMOB (B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUM) U HOHOB XMMHUYECKUX 3JIeMEHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucrems [I.11. MeHnneneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, UCTIOIB3Ys ToHsATus "'s", "p", "d-
3JIEKTPOHHBIE" OPOUTANH, SHEPTETHUECKUE YPOBHH; OOBACHITDH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U

o0pa3yeMbIX UIMH COeIMHEHUH 0 epUoAaM U Ipymiam;

OneHka pe3ynbTaToB
NPAaKTHYECKHUX U
1a0opaTOpHBIX PadoT.

BJIaJICHUE CUCTEMOW 3HAHUIM O METOJAaX HAYYHOI'O MO3HAHUS SBJICHUI
MPUPO/BI, UCTIOJB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUSIMU
MIPUMEHSATD 3TH 3HAHHS IIPU IKCIEPUMEHTAIBHOM UCCIEA0BAHUHI
BEIISCTB U JJ11 O0OBICHEHUS XMMHUUECKUX SIBJICHUM, HIMEIOIINX MECTO B
MIPUPOJAE MPAKTUUECKOM AEATEIBHOCTH YEJIOBEKA U B IOBCEIHEBHOMN
JKU3HH,

Onenka pe3yinbTaToB
MPaKTHYECKHUX U
n1a0opaTOpHBIX PadoT.

IPOBOJIUTH PACUYEThI 10 XUMHUECKUM (pOpMyJiaM U ypaBHEHHUSIM
XMUMHYECKUX PEaKIHi C UCTIOIb30BaHNEM (DPU3NUECKUX BEITHUUH
(Macchl, 0ObeMa razoB, KOJIMYECTBA BEIIECTBA), XaPAKTEPH3YIOLIIX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacyeThl O HAXOXKICHUIO
XUMHUYECKON (OPMYITBI BEIIECTBA; pacyeThl Macchl (00bema,
KOJIMYECTBA BEUIECTBA) POIYKTA PEAKINH, €CIIN OJHO U3 MCXOIHBIX
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONPEICICHHON MacCOBOM oei
PacTBOPEHHOTO BEIIECTBA WJIM IAHO B M30BITKE (MMEET MIPUMECH );
pacueTsl MacCOBOM MJIM OOBbEMHOMN J0JIM BBIXO/IA MPOJIYKTA PEaKIUy;
pacueTsl TerIoBoro 3¢ exra peakuii, 00bEMHBIX OTHOIICHHI T'a30B;

Onenka pe3ynbTaToB
MPAaKTHYECKHUX U
1a00paTOpHBIX PadoT.

MIPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH C TIO3UITUI
9KOJIOTHYECKOI 0€30IIaCHOCTH IIOCIIEACTBHSA OBITOBOH U
MPOU3BOACTBEHHOM ESITEILHOCTH YEJI0BEKA, CBA3aHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIYYCHHBIC 3HAHUS JIJIS
MPUHSATHS TPAMOTHBIX PEIICHUH POOIeM B CUTYaIHIX, CBSI3aHHBIX C
XUMUEH;

OueHka pe3yabTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.

cOpMUPOBAHHOCTh ~YMEHUU CaMOCTOSITENbHO IUJIAaHUPOBaTh U
MPOBOJIUTh XUMHUYECKUM SKCHEPUMEHT (MOJIyYEeHUE U U3YYCHHE
CBOMCTB HEOPraHWYECKMX W OPraHWYECKHUX BELIECTB, KAYECTBEHHBIE
peakiuu YII€BOAOPOIOB Ppa3IUYHBIX KJIaCCOB u
KHCIIOPOJCOAEPHKAIINX OpraHUYECKUX BEILIECTB, peuieHue
HKCIIEPUMEHTANIbHBIX 3a/lay 10 Paclo3HaBAaHUIO HEOPTraHUYECKUX U

OueHka pe3yabpTaToB
MPAKTUYCCKHUX U
abopaTOPHBIX padoT.




OPTraHWYECKUX BEIIECTB) C COOJIOJEHHEM TIpaBuiI OE30MacHOTO
oOpamieHuss C BeUIECTBAMH U JIaDOpPaTOPHBIM  OOOPYIOBaHUEM,
(bopMyIHpOBaTh IENH HCCIICIOBAaHUS, TPEAOCTABIATh B Pa3IMYHON
dopme pe3ynbTaThl HKCHEPUMEHTa, aHATU3UPOBATh M OLEHUBATH HMX
JIOCTOBEPHOCTb;

OCYILECTBIISAITh 1LI€JICHANPABICHHBIN MOUCK XMMUYECKOH HH(pOopManuu
B Pa3IMYHBIX MCTOYHHUKAX (HaydHas M y4eOHO-HAaydHas JIMTepaTypa,
cpeacTBa MaccoBoi wuHpopMmanuu, ceTb MHTepHeT u Jpyrue),
KPUTHYECKH aHAJIN3UPOBATh XUMHUYECKYIO UH(pOpMaLHIO,
nepepadarTbIBaTh €€ U MCIOIb30BaTh B COOTBETCTBUU C MOCTABICHHON
yaeOHOM 3a1auei;

OneHka pe3ynbTaToB
MPaKTHYECKUX U
n1a0opaTOpHBIX PadoT.

0CO3HABaTh OMACHOCTH BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
ONpEACICHHBIX BEUIECTB, IOHMMAas CMBICII MOKAa3aTeNsl IPeAeIbHON
JOITYCTUMON KOHIIEHTPAIINH, U MOSICHATH Ha IPUMEPaX CIIOCOOBI
YMEHBIIEHUS U MPEIOTBPAIICHUS UX BPETHOTO BO3/ICUCTBUS Ha
OpraHU3M YEeJIOBEKA.

OneHka pe3ynbTaToB
MPaKTHYECKUX U
n1a0opaTOpHBIX PadoT.

Hmozoewvtit Konmpo:

Jlugppepenyuposannuiii
3auem




		2024-10-14T09:35:01+0300
	ФГБОУ ВО ДОНСКОЙ ГАУ
	Подпись документа




