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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C0.02.02 «Xumus»
1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBbI

PabGouass mporpamMmma JUCHUIUIMHBI  SIBISIETCA  YacTbi0  MPOTrpamMMbl  MOJATOTOBKHU
CHELMAINCTOB CPEIHEro 3BEHA B  COOTBETCTBHM C  (peepaibHBIM — TOCyIapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHAAPTOM CpeAHEero MpodeccHOHATbHOTO 00pa30BaHUs MO CIEUUAILHOCTH
36.02.01 Berepunapusl.

[Tpuka3z Muntpyaa Poccun ot 12.10.2021 N 7121 "OO6 yTBep)aeHUN TPO(HECCHOHATBEHOTO
crangapra "PaboTHuk B 001acTu BerepuHapuu'”

[Tpuka3z Munnpocsemenus Poccun ot 23.11.2020 N 657 "O06 yrBepxaeHuu ¢GeaepaaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIIbHOTO CTAaHAAPTa CPEIHEr0 MPOoQecCHOHATBLHOr0 00pa3oBaHUs MO
crienaibHocTH 36.02.01 Betepunapus"

1.2. Mecro y4eOHOW [MCHUILIMHBI B CTPYKType MPOrpaMMbl NOATOTOBKH
CIICEMUAIMCTOB CpPEIHEro 3B€HA: [OUCHUIINIMHA OTHOCHTCA K HpO(i)I/IJIBHI)IM JUCHUITJTIMHAM
0011e00pa3oBaTeIbHOM MOATOTOBKH.

1.3. Hean n 3a7a4u y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3y/abTaTaM OCBOCHUS
Y4eOHO# JMCIUIIIHHBI:

B pesynbrare ocBoenus kypcea "Xumua" CTyI€HT JOJIKHBI 3HATh!

1)  chopMUpOBAaHHOCTH  TPEACTABICHWH: O  MaTepHaJbHOM  EIMHCTBE  MUpa,
3aKOHOMEPHOCTSIX M II03HABa€MOCTH SIBJICHUI NPUPOABI; O MECTE€ M 3HAYEHUU XHMHUU B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJii B 00ECHEUYEeHUN YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA: B PEIICHUU
npo0JIeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3JJaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPrHMHM, B 00ECHEUYEHHH pPallMOHAIBHOIO
HPUPOJIONIOIB30BaHUA, B (POPMHUPOBAHUN MHPOBO33PEHHUS M OOIIEH KyJIbTyphbl UEIOBEKa, a TaKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) OCHOBOIOJIAraroIINe MOHATHS (JOMOJHUTENBHO K CUCTEME MOHATHI 0a30BOTr0 YpOBHS) -
M30TOIbI, OCHOBHOE M BO30YXXIEHHOE COCTOSIHUE aToMma, TMOpuau3alus aTOMHBIX OpOuTanew,
xumuyeckas cBsa3b (" " u "', KpaTHBIE CBSA3M), MOJISIpHAs KOHLEHTpaLus, CTPYKTypHas (opmyia,
nu3oMepust (CTpYKTypHasi, TeomMeTpudeckas (LUC-TpPaHC-U30MEpHsl), THUIbl XUMUYECKHX PpeaKlIui
(roMo- W reTeporeHHble, oOpaTuMble M HeoOpaTHMBbIE), PAcTBOPbl (UCTUHHBIE, AMUCIEPCHBIE
CUCTEMBI ), KPUCTAJIOTUPATHI, CTENIEHb AUCCOLMALINH, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE 3HAHUsA, JIEKallMe B OCHOBE ITOHUMaHMS
MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJIICHUIH, COBPEMEHHbIE MPEICTABIECHUS O CTPOCHHUU
BEUIECTBA HAa AaTOMHOM, MOJEKYJIPHOM W HAIMOJEKYJISIPHOM YpPOBHSAX; IPEICTaBICHHUS O
MeXaHM3MaX XMUMHUYECKUX peakluil, TEPMOAMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX HX
NPOTEKaHUS, O XMMHYECKOM pPaBHOBECHH, JAUCIEPCHBIX CUCTEMaX, (paKTOJIOIMYECKHE CBEIEHHS O
CBOICTBax, cocTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJb30BaHUU BAKHEWIINX HEOPTraHUYECKUX M
OpPraHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKOW JESTEIbHOCTH 4YeJIOBEKa; OOIIMX HAyYHBIX
MPUHIIMIIAX XUMHUYECKOTO MPOU3BOJICTBA (HAa MpUMEpPE MPOU3BOACTBA CEPHON KHCIIOTHI, aMMHAaKa,
MEeTaHoJIa, epepaboTKu HePTH).

B pesynprare ocBoeHMs Kypca "XuMus" CTyI€HT TOJKHBI yMeTh!

1) BBISBIATH XapakTepHblE MPU3HAKK M B3aUMOCBA3b HM3YUYEHHBIX MOHATHH, MPUMEHSTDH
COOTBETCTBYIOIIME MOHATHUS MPU ONMUCAHUU CTPOCHHS U CBOICTB HEOPraHUYECKUX M OPTraHUUYECKUX
BEUIECTB M MX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b XMMMUECKHX 3HAHUN C TOHATUSMU U
NPEJICTAaBICHUSMH JIPYTUX TPEIMETOB Jjisi 0ojiee OCO3HAHHOIO MOHUMaHHUs U OOBSCHEHUS
CYLIHOCTH MAaTepHaIbHOTO €AMHCTBA MMpPA; HUCIIOJIb30BATh CHUCTEMHBbIE XMMUYECKUE 3HAHUSA U
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00BSICHEHUS ¥ IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIUX €CTECTBEHHOHAYUHYIO TIPUPOIY;

2) UCHOJIb30BaTh HAUMEHOBAHUS XUMHYECKHX COEIUHEHHI MEXIYyHapOJHOTO COI03a
TEOPETHUYECKOM W TMPUKIATHON XUMHUU M TPUBUAJIbHBIC HA3BaHUs BEUIECTB, OTHOCSIIMXCS K
M3YYEHHBIM KJaccaM OPraHMYeCKHX U HEOPraHMYECKUX COCTUHEHUI; MCIOJb30BaTh XUMHUECKYIO
CUMBOIJIMKY JJIsi COCTaBIIeHUsI (hOPMYJI HEOPTAHUMUYECKUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPALIEHHBIX M CKEJNETHBIX) (OpPMyn OpraHM4YecKHMX BELIECTB; COCTAaBIATH
YpaBHEHUSI XUMUUYECKUX PEAKLUA U PACKPBIBATh UX CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuil OCPEJICTBOM COCTaBJICHHS JJIEKTPOHHOTO OajlaHCa 3TUX pEaKIHi; peakuuid HOHHOIO
oOMeHa MyTeM COCTaBJICHHUS UX MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUMN; peaklMii THAPOIN3a,
peakiuil KoMIuleKcooOpa3oBaHUs (HAa MpUMEpPe THAPOKCOKOMILJIEKCOB IIMHKA W aFOMHHUS);
MOATBEPXKJATh  XapaKTepHbIE  XHMHYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMHU
9KCIIEPUMEHTAMH U 3aIllMCSAMU YPAaBHEHUN XUMUYECKUX PEaKIuii;

3) xnaccuuIMPOBaTh HEOPraHMUECKUE U OPTaHUYECKHE BEIIECTBA U XUMUYECKUE PEaKny,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHU JJIs KIacCU(PUKAIIMKM U3ydaeMbIX XUMUYECKHX
00BEKTOB; XapaKTEpU30BaTh COCTAaB M BAXKHEHIINE CBOWCTBA BEILECTB, MPUHAISKALIMX K
OTpeIeIeHHBIM KJIaccaM U TPYINaM COeIMHEHUH (MPOCThIe BEIIeCTBA, OKCH/IbI, TUAPOKCUIBI, COJIH;
YIIIEBOIOPOBI, MPOCTHIE 3(PHPHI, COUPTHI, (PSHOIBI, alIbJETH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI,
CJIOKHBIE A(UPBI, )KUPBI, YTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHSITH 3HAHUS O COCTaBE
U CBOMCTBaxX BEIIECTB JUISI  OKCIEPUMEHTAJIbHOM MPOBEPKHM THUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKHX PEaKIUil M MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HX
OCYIIIECTBIICHUS;

4)chopMupOBaHHOCT, YMEHUN TONTBEPXKIATh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTM OpPraHMYECKMX COEJAMHEHUH OT KpaTHOCTU U THUIIA
KoBaJieHTHOH cBsi3M (" " 1 ""), B3aMMHOTO BJIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJaxX; a TaKKe
0T 0COOEGHHOCTEH peann3ay Pa3InIHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUH;

5) XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30YXIECHHOM
COCTOSIHUM) U HMOHOB XMMHYECKUX 31eMeHTOB | - 4 mepuonoB Ilepumonuueckoi cucremsr [I.1.
MenzeneeBa U HMX BAJICHTHBIE BO3MOXKHOCTH, HCIONB3ys mousatus "s", "p", "d-amekrponnbie"
opOuTaIu, YHEPTETUUECKHUE YPOBHH; OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX
AIIEMEHTOB M 00pa3yeMbIX UMH COSAMHEHUN M0 MEePHOJIaM U TPYyTIIaMm;

6)BNajieHHe CHCTEMOM 3HaHUN O MeToJaxX HAy4yHOro I[IO3HAHUS SBJICHUNW MPUPOJIBI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX M yMEHHMSMU T[PUMEHATh OJTH 3HAaHUS TpU
HKCIIEPUMEHTAILHOM HCCIIEIOBAHUH BEIIECTB U ISl OOBSICHEHUS XUMHUECKUX SIBIICHUN, UMEIOIITNX
MECTO B IPUPOJAE MPAKTUUIECKOM IeATEIbHOCTH YeJIOBEKA U B IOBCETHEBHOM JKM3HU;

7) IPOBOJIUTH PacueThl MO0 XUMHUYECKUM (HOpMYysIaM M YpPaBHEHUSIM XUMUYECKUX PEAKITUH C
UCIIONIb30BaHNWEM (PU3MYECKMX BEIMYMH (Macchl, OOBEMa Ta30B, KOJUYECTBAa BEIIECTBA),
XapaKTEpU3YIOIINX BEIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: pacyeThl 0 HaX0XKJIEHUI0 XUMUYECKON
dbopMyIbl BEIIECTBA; pacdyeThl Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MPOJYKTa PEaKIU, €CIU
OJHO W3 HCXOIHBIX BENIECTB JAaHO B BHUAE pacTBOpa C OMNPEACICHHONM MacCOBOW J10NeH
pPacTBOPEHHOI'O BEIIECTBA WM JaHO B M30BITKE (MMEET MPHUMECH); pacueThl MacCOBOM WU
00BbEMHOW JIOJIM BBIXOJIa MPOJIYKTA PEAKIMH; pacyeThl TEIJIOBOro 3¢¢exra peakiui, 00beMHBIX
OTHOILIEHU! Ta30B;

8) mMporHo3upoBaTh, aHATM3UPOBATH U OLIEHUBATH C MO3UIIMNA SKOJIOTHUYECKON 0€30MacHOCTH
MOCIIEACTBHSI OBITOBOM U MPOU3BOJICTBEHHOU JESITETFHOCTH YeJIOBEKa, CBA3aHHON C mepepaboTKoi
BEIIIECTB; HCIIOJIB30BaTh TOJYUYCHHBIE 3HAHWS I MPUHATHS TPAMOTHBIX pEIIeHUN MpobieM B
CUTYaIUX, CBI3aHHBIX C XUMHUEH;

9)chopMUpOBaHHOCTH YMEHUN CaMOCTOSATEIHHO IUIAHUPOBATH M MPOBOJIUTH XUMHUYECKHI
HKCIIEPUMEHT (TIOJlyUeHHE W H3YyYECHHUE CBONCTB HEOPraHMYECKUX U OPraHMYECKUX BEILECTB,
KaueCTBEHHbIE PpEaKLUU YIJIEBOJOPOJOB  PA3UYHBIX KIACCOB U  KHUCIOPOACOIEPIKAIINX
OpPraHMYECKUX  BEIECTB, pEUICHUE HKCIEPUMEHTANbHBIX  3aJad MO0  paclO3HABAHUIO
HEOPTraHWYECKNX M OPTraHUYECKHX BEIIECTB) ¢ COOJIOJCHHEM MpaBUil 0€30MMacHOT0 OOpaIieHus C
BelleCTBAMH U J1abopaTOpHBIM  00OpymoBaHHEM, (GOPMYIUPOBATH 1€ HCCIEAOBaHUSA,
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MPEIOCTABIISATh B Pa3sNUYHON (OpMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OLICHUBATH UX
JIOCTOBEPHOCTH;

10) ocymiecTBIATH LIEJICHANPABICHHBIM MOMCK XWMHYECKOW HMH(OpMAIM B pa3iIMYHBIX
UCTOYHUKAX (Hay4yHas M y4eOHO-HaydHas JHMTepaTypa, CpPeICTBa MacCOBOM HH(OpPMAIUH, CETh
WuTepHeT U Apyrue), KpUTHIECKU aHATM3UPOBATh XUMHUYECKYIO HH(OpMAIIKIO, TepepadaThiBaTh e
Y UCIIOJIb30BaTh B COOTBETCTBHH C TIOCTABJICHHOW y4eOHOM 3a1aveii;

11) oco3HaBaTh OMacCHOCTh BO3JECHCTBUSI HA >KUBBIE OPTaHU3MbI OINPEICICHHBIX BELIECTB,
MOHMMAas CMBICIT TIOKa3aTells MPeACIbHOM JOMYCTUMOM KOHIICHTPAIMK, W MOSCHATh Ha MPUMEpax
CIIoCcOOBI YMEHBIIICHUS M MTPEIOTBPAIIEHUS MX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YEIOBEKa.

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

2.1. O6bemM yuyeOHOH TUCHMILINHBI M BUIbI Y4e0HOIi padoThI

O06bEeM YacoB

Bun yue6HOM paboTHI Ounas dpopma

oOyueHwus,
2023, 2024 r.1.

MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 100
Obs3arenpHas ayquTopHasi yueOHasi Harpy3Ka (Bcero) 68
B TOM YHCJIE:

JIEKLIUA 34
MPAKTUYECKUE 3AHATHUS 17
71a00paTOPHBIC 3aHATHUS 17

KYpCOBbI€ pabOThl/ IPOEKTHI
CamocrosiTenbHasi paboTa cTyieHTa (BCEro)
B TOM YHCIIE

VHJIMBU1YaJIbHBIA POEKT 32
Koncynpsranuun/KoHTposs

IIpomexyTrouHas atTectanus B popme nuddepeHnranpHoro 3a4era




2.2. TemaTnueckuii mjian u coaep:xkanue gucuunanubl CO0.02.02 «Xumusi»

HaumeHnoBaHue
pa3aesioB U TeM

Conep:kaHue yueGHOr0 MaTepHAa, Ja00PaATOPHbIe PAGOTHI U MPAKTHYECKUE 3aHATHS, CAMOCTOSITE/IbHASA padoTa
o0yJammmuxcs, KypcoBasi padora (IIPoeKT) (eciiu npedycmompensi)

Oo0bem yacos
Ounas dpopma
eHUS,

)
2023, 2024 r.41.

Yposensn
OCBOCHUS

1

2

3

4

Pazpnen 1.

OCHOGHbIE 3aKOHbBL XUMUU

o

JeprkaHue yueOHOro (JIEKIIMOHHOI0) MaTepraa

OCHOBHBIE MTOHATUS XUMUHU. 3aKOH COXpaHECHHMA MaCChl BEIICCTB

3axon ['ecca

CTpOGHI/Ie aToMa, ICpUuoJUICCKasd CUCTEMa Menpaeneena

Teopnﬂ BHeKTpOHI/ITH‘{eCKOﬁ JUucconruanu

OKHCIUTEIBHO-BOCCTAHOBHUTEIILHBIC ITPOIECCHI

I'naponus coneit

14

PAKTUYCCKUC 3aHATHUA

Pemenue 3amau «3aKoH COXpPaHCHHA MaCChbl BCICCTB»

Pemenne 3aJga4 ((CT]I)OGHI/IC aToMa, ICPUOANICCKAA CUCTEMA MeHneneeBa»

Pemenne 3aJga4 «TeOpI/Iﬂ BHCKTDOHI/ITI/I‘IGCKoﬁ JAUCCOHAITU

Pemenre 3a1a4 «OKMCIMTEIIBHO-BOCCTAHOBHUTEIIBHBIC MTPOIIECCHI

Pewienue 3anau «l'ugposus conei»

JlabopaTopHasi paboTa — THIPOJIH3 COJIeH

Ha60paT0pHaﬂ pa60Ta — OKHUCJIMTCIIBHO-BOCCTAHOBUTCIBHEIC PCAKIIMKU

Pemienue 3a1au « BprunciieHne KOHIIEHTPALMHU PACTBOPOB)

cero

IS LN IS ININ NN

Paznen 2.

HEOPZQHMUECKa}I XUMusn

wWN -~

©)

JepkaHue yaeOHOro (JICKIIMOHHOT0) MaTepHaja

XHUMMUS METAJJIOB

DR g oo|~|o| ol & w| | o ool & w| ok A

XHUMUS HEMETAJIJIOB

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1 | CaoiicTBa S 211EMEHTOB

2 CpoicTBa p 3JIEMEHTOB

3 ‘ CroiicTea d 37€MEHTOB

NININ

Bcero

WN -

Paznen 3.

Opzammecmm xXumusn

Copepxanne yaeOHOTO (JIEKITMOHHOTO) MaTepuaa

1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTaHUIECKUX COSTMHEHUH

2 | OCHOBHBIC KJIACCHI OPTaHHYECKUX COCAMHCHHIA

HpaKTH‘lCCKHe 3aHATHUA

1 | Pewenue 3a1a4 «HoMeHKIaTypa U M30MepHUs OPraHMYECKUX COEIMHEHUIT»

2 Tlomy4yeHue MpeaenbHBIX H HEMPEIEIbHBIX YTIIEBOI0POIOB

3 | CaoiicTBa cIMPTOB M KAPOOHOBBIX KHCJIOT

Bcero

= .
NN

WwWN -

Paznean 4.

Hauana xumuueckozo ananusa
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Coneprxanue yaeOHOrO(JIEKIIMOHHOT0) Marepuaa

1 | OcHOBHbIC MOHATHS AHATUTHYSCKONH XHUMHU 4

[pakTHueckne 3aHATHS

1 | M3zyyeHne Ka4eCTBEHHBIX peaKLMii OPraHMYECKHX BELIECTB 3

2 | V3yueHne Ka4yeCTBEHHBIX PEaKUil HEOPraHMYECKHUX BEIECTB 3

Bcero 10
NHnuBuayanbHBINA TPOEKT 32
[TpomexxyTounast arrectamnus B hopme auddhepeHnaabHoro 3aueTa

100

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS y4eOHOTO MaTepralia UCIOJIb3YIOTCS CIeIyIOIue 0003HAYeHUS:

1. — o3HakoMUTENbHBIH (Y3HaBaHUE paHee U3yUYEHHbIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIH (BBITIOIHEHUE IEATEIBLHOCTH 1O 00pa3Ily, HHCTPYKIIUH WJIH MTOJI PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJHEHUE EATEIILHOCTH, pellieHHe IPOOIEMHBIX 3a7ay).



3. YCJIOBUSA PEAVINBALIINU JTNCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS KaOMHETOB:

- Yueonasn ayauropusi Ne 101 YyeOnast ayauTopus A1 IPOBEACHHS 3aHATHH CEMHUHAPCKOTO
THUMA, KypCOBOTO MPOEKTUPOBAHMS (BBIIOJHEHHS KYpPCOBBIX paloT), TpPYyNIOBBIX U
UHIUBUAYAIBHBIX KOHCYJIbTAlMM, TEKYyHIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTecTaluy;
JlaGoparopusi XUMHH, YKOMILUICKTOBaHHAs CHEIHMAIM3HUPOBAaHHOM Melenpio (pabouee MecTo
MpernojaBaTesis, CTOJNbl, CTYJbs, ayAUTOPHAs JOCKA).

TexHuyeckue cpenctBa OOy4deHHS: Ha0Op JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS - HOYTOYK
(mepeHOoCHOH); CIeNHaIM3UPOBaHHOE Y4YeOHOE O0OpYyJOBaHHE - BBITSDKHOW IKad), ra3oBbIe
TOPENIKY, CYIMIMIBHBIN mKad, mkad IS PEakTUBOB W JAOOPATOPHON MOCYIbI, LEHTpHUQYTa
(mepeHocHas), y4eOHO-HArJIsAIHbIE TOCOOMS O00ECIeUnBaIONIUE TEMAaTUYECKHE WILTIOCTPAINH,
COOTBETCTBYIOIIME pab0UnM y4eOHBIM IPOrpaMMam - TaOJIHIIBI, JIAKATHL.

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «tOxnas Codrepras kommanus»; Office Standard 2007 JTunensus Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBOOOJHO pacmpoCTpaHseMOe MponpueTapHoe mporpammHoe obecrnedenue; MTC Jlunk
tapud Free Cobonno pacnpoctpansemoe [10, Angexc Tenemoct CBOOOIHO pacmpocTpaHsieMoe
1O ; Yandex Browser CBoGoHO pactpoctpansemoe [10

-Yueonas aynuropusi Ne 74 YueOHas ayaAuTopust 175l IPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA,
3aHATUH CEMUHAPCKOTO THUIA, KYPCOBOTO TPOEKTUPOBAaHUS (BBIMOJHEHUS KYpPCOBBIX padoT),
TPYONOBBIX ¥ HWHAWBHUIYAIbHBIX KOHCYJIbTAI[Mi, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTallMy, YKOMIUIEKTOBaHHAs CIEIMATU3UPOBAHHON MeOenbio (pabodee MECTO MPemnoiaBaTes,
CTOJIBL, CTYJIbsI, AyAUTOPHAS JOCKA, MOIKa).

Texnudeckue cpeacTBa oO0ydeHHs: HAO0Op JAEMOHCTPAIMOHHOTO 00oOpynoBaHus (ayauo
CUCTEeMa, MPOEKIMOHHBIA SKpaH, MPOEKTOpP, MEPCOHAIBHBIN KOMIBIOTED), y4eOHO-HArJIsAHbIE
noco0ust 00ecreynBaroINe TEMATHIECKUE WILTIOCTPAIIH, COOTBETCTBYIOIINE PA00OYHM YICOHBIM
mporpaMMaM - rajiepesi MOPTPETOB (PU3UKOB, My3edl (u3MUeckux MNpuUOOPOB, BHUPTyadbHas
nabopartopusi GUZHKH.

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuer Ne 1834 ot 16.03.2010 OOO
«tOxnas Codreepnas xommnanus»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CB00OOHO pacmpocTpaHsemMoe TMporpuerapHoe mporpammHoe obecreuenue; Google Chrome
CBobGomgno pacnpoctpansiemoe [10, munensust freeware; Unreal Commander CsoGomHo
pactipoctpansiemoe [10, muuensus freeware; MTC Jlunk tapu¢ Free CBo6oaHO pacnpocTpansemMoe
[10, MTC Jlunk tapud Free CBobomno pacmpoctpansemoe I10, SAunexc Tenemoct CB0OOIHO
pactipoctpansiemoe I1O ; Yandex Browser CoGomHo pacnpoctpansiemoe I1O, Inc; ; Dr.Web
Horosop Ne PI"'A02040026 ot «05» ®epans 2026 r. mexny ®TBOY BO «lonckoit 'AY» u OO0
«KOMITAHUS T'OHIOAJIb®y; 7-zip CBobomno pacmpoctpansemoe 10, GNU Lesser General
Public License; Yandex Browser CBo6oaHo pacnpoctpansiemoe [10

- YyeOHnas ayauropusi Ne 235 [lomemienue A XpaHeHUs! U TPOPHIAKTHIECKOTO0 00CITYyKUBaHUS
yueOHOro 00opynoBaHUs. Y KOMIUJIEKTOBAHO CIIEUAIN3UPOBAHHON MeOembio (cTo, mKadbl, ceid)
JUTSL XpaHEeHUs: 000pyI0BaHUSI.

- YueOnas ayauropusi Ne 102 [Tomemenue ans XxpaHeHUs: U MpopUIaKTUIECKOT0 00CTyKUBaHUS
y4eOHOTro 000py/nOoBaHMsA. YKOMIUJIEKTOBAHO CHELHAIU3UPOBAHHOW MeOenblo Uil XpaHEHUs
000pYyIOBaHUSI U TEXHUYECKUMHU CPEIICTBAMH IUISI €r0 OOCITY>KUBaHUS (CTOJIBI, MKa(bl, BBITSIKKA,
Kamepa s anekTpodopesa, ImKad CyMIMIbHBIA, TepMocTaT, (POTOINEKTPOKOIOPUMETP, BECHI
TOPCUOHHBIE, IEHTpUdyra (Manas 1 OoJiblIasi) ,KaJJIOPUMETD).

3.2. UudopmanuonHoe odecriedeHne 00y4eHust



KoanuectBo Hcnoan3yer

Ne IK3EeMILISIPOB B csl Ipu
OCHOBHbIE HCTOYHUKH

m\n oudmorexe / U3Y4YEeHUH

cehlIka Ha DBC pa3iesioB

1 Xumus : 10-# kinacc : yriayOoa&HHbBIN YPOBCHb : https://e.lanbook.co | 1-4
yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. U. m/book/437447
Tepenun [u np.] ; moxa penakiueit B. B. JIlynauna. —

11-e u3n., crep. — Mockaa : [Ipocsemienue, 2024.
— 446 c. — ISBN 978-5-09-112282-4. — Tekcr :
AJICKTPOHHBIN // JIaHb : 2JIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/437447. — Pexum
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BaTEIICH.

2 Xumust : 11-# kmace : yriryOaE€HHBIH yPOBEHb : https://e.lanbook.co | 1-4
yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A. A. m/book/437450
Hpoznos, B. B. JIyaun ; mox penakiuei B. B.

Jlyanna. — 11-e u3a., crep. — Mockaa :
[Tpoceemenne, 2024. — 478 ¢. — ISBN 978-5-09-
112283-1. — Texkcr : anekTpoHHbIH // JlaHb :
3JIEKTPOHHO-O0MOnoTeuHas cucrema. — URL:
https://e.lanbook.com/book/437450 (nara
obpamienus: 08.07.2025). — Pexxum nocryna: s
aBTOPH3. II0JI30BATEIICH.

3 baunos, JI. H. Xumus / JI. H. baunos, M. JI. | https://e.lanbook.co | 1-4
[lepdunosa, T. B. CokomoBa. — 3-¢ u3x., crep. — | m/book/333974
Cankr-IlerepOypr : Jlans, 2023. — 260 ¢. — ISBN
978-5-507-47159-1. — Texkcr : anekTpoHHbIH // JlaHb

AJNIEKTPOHHO-O0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/333974. —  Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIH30BaTENICH
KoauuecTBo Hcnoan3yer

Ne IK3eMILIAPOB B cs IpH
JlonoTHUTeIbHbIE HCTOYHUKH

n\n oudmorexe / HU3Y4YECHHH

cepliIka Ha OBC pa3jaeJioB

1 Capraes, I1. M. O6mas u Heopranudeckas xumus / | https://e.lanbook.co | 1-4
II. M. CapraeB. — 2-¢ wu3n., crep. — CaHKT- | m/book/310232
[etepOypr : Jlanp, 2023. — 276 c. — ISBN 978-5-
507-46508-8. — Tekct : saexTpoHHblii / Jlanp :
IJEKTpOHHO-OMOmoTeyHass cucrema. —  URL:
https://e.lanbook.com/book/310232. —  Pexum
JOCTYTIA: JUIsl aBTOPU3. TIOJIH30BaTEICH.

2 bnoxun, U. B. Oprannueckast Xumusl : ynpaxxHeHUs U https://biblioclub.ru/in | 3

3amaun : [12+] / U. B. baoxun, H. U. bnoxuna. —
Mockga ; bepnun : {upekr-Meaua, 2020. — 180 c. —
Pexwum noctyna: mo moanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=602
380. — ISBN 978-5-4499-1880-2. — Tekcr :

3JIEKTPOHHBIN.

dex.php?page=book&i
d=602380



https://e.lanbook.com/book/333974
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380
https://biblioclub.ru/index.php?page=book&id=602380

Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

HauMeHoBaHuUe pecypca Pexxum nocryma
YHuBepcuTerckas 6u0imoTeKa oHIaiH. DIEKTPOHHO-OMOIMOTeYHAas http://www.biblioclub.ru/
cucTeMa
N3narenbcTBo JlaHb. DIeKTPOHHO-OMOIMOTEYHAS cCUCTEMa https//e.lanbook.com/
Hayunas snekrponnas 6ubaunorexka eLIBRARY.RU http://elibrary.ru

KoMnjieKT JHIIEH3HOHHOI0 1 CBOﬁO)IHO PAaCIIpoCTPpaAHAECMOro NporpaMmMHoOro o0ecneyeHu

IlepedyeHb JMIEH3MOHHOT0 IPOTPAMMHOIO o0ecnevYeHmst

MS Windows 8 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuer Ne4295 ot
28.11.2013 OO0 «lOsxnas Codrepras kommanusy»; Office Standard 2007 JInuensus Ne 42563717
ot 03.08.2007 OPEN 62544085ZZEQ9 Microsoft Volume Licensing Service Center; Adobe acrobat
reader CBoOOIHO pacmpocTpaHseMoe MpolpuerapHoe mporpammuoe obecrnedenue;, MTC JIuHk
tapu¢ Free Cobomno pacmpoctpansemoe 10, SAnnekc Tenemoct CBOOOAHO pacmpocTpaHseMoe
I1O ; Yandex Browser CBo6oH0 pacmpoctpansemoe [10
MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OOC
«tOxnas Codreepras xkommanus»;, Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reade
CB0oOOIHO pacmpocTpaHsieMoe IMpolpueTapHoe mnporpaMmHoe oOecnedenue; Google Chromg
CBoOomHo pacmnpoctpansiemoe [10, mmmensust freeware; Unreal Commander CBo6oaHG
pacnpoctpansiemoe [10, muuensus freeware; MTC Jlunk tapud Free CBoOoIHO pacmpocTpaHIeMo¢
1O, MTC Jluak Ttapud Free CobGomno pacmpoctpansemoe I[1O, SAnnmekc Tenemoct CB0OOIH(
pacnpoctpansiemoe [10 ; Yandex Browser CBoboaHo pacnpoctpaunsiemoe [10, Inc; ; Dr.Web [Jorosoy
Ne PI'A02040026 ot «05» @eppans 2026 r. mexny ®PI'BOY BO «/onckoit 'AY» u OOC
«KOMITAHUA IT'DHJAJIbDy; 7-zip CBoboano pactpoctpansemoe I1O, GNU Lesser General Publig
License; Yandex Browser Ceo6oH0 pactipoctpansemoe [10

Ilepeyenb npodeccHoOHANBHBIX 023 JAHHBIX
1.Caiit pupmer ACKOH. http://www.ascon.ru.

2. Metonuueckue Marepualbl, pamenieHHbie Ha caiite «KOMITAC B o6pa3zoBanum» http://kompas-
edu.ru.

4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUS
YYEBHOM JUCLHUATIIMHBI

KouTponb u oOIleHKa pe3yabTaTOB OCBOCHHUS YYEOHOW JUCIUIUIMHBI OCYIIECTBISETCS
MpernoiaBaTesieM B TIpollecce MPOBEACHUS MPAKTUUECKUX 3aHATHH W Ja0OpaTOPHBIX PpadoT,
TECTUPOBAHUS, a TAK)KE BHIMOTHEHHS 00YJAIOIIUMUCS WHANBUAYAIbHBIX 3a/1aHUN.

@®opMbI U METOAbI
KOHTPOJIS1 M OLICHKHU
pe3yJbTaToOB 00yYeHUs

Pe3yabTaTsl 00y4yeHus
(ocBOCHHBIC YMEHUS1, YCBOCHHbIC 3HAHUSA)

B pesynbrare 00y4eHus CTyA€HT JIOJIXKEH:

3HATh.



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

3aKOHOMEPHOCTSIX M I03HABAEMOCTH SIBJICHHM MPHUPOJBI; O MECTe U
3HAYCHHUU XUMHH B CHUCTCMC CCTCCTBCHHBIX HAYK MW €C pPOJU B
o0ecrie4eHU YCTOMYMBOIO pAa3BUTUS YEJIOBEUECTBA: B pEIICHUU
po0JIeM 3KOJIOTUIECKOM, SJHEPTeTUIESCKON M MUIIeBOH 0€30MacHOCTH,
B DPa3BUTUU MEIUIUHBI, CO3/IaHUU HOBBIX MAaTEpUaioOB, HOBBIX
UCTOYHHUKOB 9HCpPTHUH, B oOecrieueHnu panruoHaJIbHOI'O
IPUPOIONOIL30BaHus, B (HOPMHUPOBAHMH MHUPOBO33PEHUS U 001Iei
KyJbTyphl 4YeEJOBEKa, a TakXKe OSKOJIOTMYECKH OOOCHOBAaHHOTO
OTHONICHHUSI K CBOEMY 3/I0POBbIO M IPUPOJHOM CpEJIE;

[Tepuonuueckuii
YCTHBIN OITPOC.
KomnokBuym.

OCHOBOIIOJIATalOIME TOHATUS (JOMOJIHUTENBHO K CUCTEME IOHATUI
0a30BOr0 ypOBHS) - M30TOIbI, OCHOBHOE U BO30Y)KJIEHHOE COCTOSHUE
aToma, rHOpHuIu3ays aTOMHBIX opOuTaneii, xumudeckas cBsizb (" " u
"" KpaTHBIEC CBS3M), MOJIIpHAsI KOHIICHTPAIH, CTPYKTypHas hopmyia,
uzoMepust (CTpyKTypHasi, TeoMmeTpudeckas (LHUC-TpaHC-U30MEPHUS),
TUIBl XMMHMYECKHX PEAKIMH (FOMO- U IeTepOreHHble, 0OpaTUMbIE U
HeoOpaTUMbI€), pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI),
KPUCTAJNIOTU/IPAThl, CTENEHb JUCCOLMALNU, 3JEKTPOJU3, KPEKUHT,
pudopMuUHr); TEOPHUH u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAllMe B OCHOBE ITOHUMAaHMUsA
IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIIEHUH, COBPEMEHHBIE
NpPECTaBICHUS O CTPOCHUU BEILECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJEKYJISPHOM  YpOBHSX; HPEIACTaBICHUS O  MEXaHU3Max
XUMHUYECKMX  pPEaKUud, TEePMOJAMHAMHYECKUX U  KHHETHYECKUX
3aKOHOMEPHOCTSIX HUX IPOTEKAHUsS, O XHUMHUYECKOM pPaBHOBECHH,
JUCIIEPCHBIX CcHUCTeMaX, (PaKTOJOTMYECKUE CBEIEHHs O CBOWMCTBAX,
COCTaBe, TOJYYCHHH U O€30MIaCHOM HCIOJIb30BAHUU BAXKHEUIINX
HEOPraHMYeCKUX U OPraHMYEeCKHX BEIIECTB B OBITY M IPAKTUYECKOMH
JESTEIbHOCTH YeJIOBEKa; OOIIMX HAay4HBIX NPUHIHUIAX XUMHYECKOIO
NPOM3BOJICTBA (HAa MPUMeEpE MPOU3BOJICTBA CEPHOM KUCIOThI, aMMHUAKa,
MeTaHoJja, epepaboTku HedTH).

[Tepuonnueckuii
YCTHBIN OIpOC.
Komnoxsuym.

yMeETb!

BBISIBIIAITh  XAPAKTEPHBIE IIPU3HAKM W B3aWMOCBS3b HM3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOLIME IIOHATHUS IIPU ONMCAHUU
CTPOEHHMSI U CBOWCTB HEOPTAHMYECKUX M OPTaHUYECKHMX BEIIECTB U UX
[IPEBPAILCHUI; BBIABIIATH B3aUMOCBA3b XMMHYECKUX 3HAHUM C
HNOHATUSIMM W TPEJCTaBICHUSIMHM JPYTUX NPEeIMETOB uid Oosee
OCO3HAaHHOT'O MOHMMAaHUS M OOBSICHEHUS CYIIHOCTH MaTepHaIbHOIro
€MHCTBA MHpPA; HMCIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUA IS
00BsICHEHUS u IIPOTHO3UPOBAHUS ABJICHUH, UMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

OreHka pe3yabTaToB
MPAKTUYECKUX U
1abopaTOpPHBIX padoT.

UCIIOJIB30BaTh HAUMEHOBAHNS XUMUYECKUX COCIUHEHUN
MEXKIYHapOAHOTO COK03a TEOPETUUECKON Y PUKIIATHON XUMHUH U
TPUBHAIIbHBIE HA3BAHUS BELIECTB, OTHOCALIUXCS K U3y4YEHHBIM
KJIacCaM OPraHWYECKHX U HEOPraHWYECKUX COECTHMHEHMI;
UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY Il COCTaBJIEHUS (OPMYIT
HEOPraHWYECKHUX BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYII OPTraHUIECKUX
BEII[ECTB; COCTABIATh YPABHEHUS XUMUYECKNX PEAKIUN U PACKPHIBATH
UX CYHIHOCTb: OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUMA
MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLnit;
peaknuii HFOHHOro OOMEHA MyTeM COCTABIICHHSI UX MOJHBIX U
COKpAICHHBIX HOHHBIX YPAaBHEHUI; peaKUi THIPOJIN3a, PEAKIUI
KOMIIJIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB IMHKA U

OreHka pe3yIbTaToB
MPAKTHYECKHUX U
71a00paTOpHBIX padoT.




JIIOMUHUSA); TOTBEPHKAATh XapaKTEPHbIE XUMUUECKHE CBOICTBA
BEILECTB COOTBETCTBYIOLUMHU SKCIIEPUMEHTAMU U 3aIIUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUH;

KJIaCCU(UIIUPOBATh HEOPraHUYECKWE W OpPraHMYECKHUE BELIECTBA U
XUMHUYECKHE pEaKlUU, CaMOCTOSTEIILHO BBIOMpATh OCHOBaHUS U
KpUTEpUU Ui KiIacCU(UKAIMKM H3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTAaB W  BAXXHEHIIME CBOWCTBA  BEILECTB,
MPUHAUICKAUX K ONpPENEIEHHBIM KjaccaM M IpyIIaM COEIUHEHUI
(mpocTeie BEIIECTBA, OKCHUIbI, TUIPOKCHUIbI, COJH; YIJIIEBOJOPO/IbI,
npocThie AGUpPbI, CIIUPTHI, PEHOIBI, ANbIETH/IbI, KETOHbI, KAPOOHOBBIE
KHUCIIOTHI, CJIOKHBIC 3(UPBI, JKUPBI, YTIICBOIbI, AMUHBI, aMUHOKHUCIIOTHI,
OeNkM); MPUMEHATh 3HAHUS O COCTaBe M CBOMCTBAaxX BEILIECTB IS

OreHka pe3ysIbTaToB
MIPAKTUICCKUX U
1a0b0paTOPHBIX padoT.

JKCIIEPUMEHTAIBHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIILHO

3aKOHOMEPHOCTEN IIPOTEKAHHUS XUMHUYECKHX peakuui u

IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYIECTBIICHHUS,;

cOPMHPOBAHHOCTh ~ YMEHMH  HOATBEpXkKJaTh HAa  KOHKpETHbIX | OleHKa pe3yabTaToB
IpUMepax XapakTep 3aBHUCHUMOCTH PEAKLUOHHON CHOCOOHOCTH | MPAKTHYECKUX U

OpPraHMYECKUX COEAVHEHUN OT KPATHOCTH M TUIIA KOBAJICHTHOW CBS3U
(" " u""), B3aMMHOTrO BIUSHUS ATOMOB U IPYII aTOMOB B MOJIEKYJIaX;
a TaKKe OT OCOOEHHOCTEH peanu3aluM pa3IMyHbBIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLni;

71a00paTOPHBIX padoT.

XapaKTepU30BaTh FJICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSTHHH) M HIOHOB XUMHYECKUX 2JI€MEHTOB | - 4
nepuoaoB Ilepuognueckon cucremsl J[.1. MenaeneeBa u ux
BaJICHTHBIC BO3MOYKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
AMEKTPOHHBIE" OpOUTAIH, YHEPTETUUECKHUE YPOBHH; OOBIICHSITh
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIIEMEHTOB U

o0pa3yeMbIX UMH COEIMHEHUH 10 NEPUOAAM U TPYTIIaM;

Onenka pe3yabTaToB
PAKTHICCKUX U
1a00paTOPHBIX padoT.

BJIAJICHUE CUCTEMOW 3HAHUI O METOJaX HAYYHOTO IMO3HAHHUS SIBJICHUI
MIPUPOBL, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HAYKaX U YMEHUSIMU
MPUMEHSTh 3TH 3HAHUS TIPU IKCIIEPUMEHTAIIBHOM HCCIIEI0BAaHUU
BEIECTB U 1711 00OBICHEHUS XMMHUYECKUX SIBIIEHUH, MMEIOIIINX MECTO B
MPUPOAE MPAKTUUYECKOMN AEATETbHOCTH YEJIOBEKA U B IOBCEHEBHOMN
JKU3HU,

OreHka pe3yabTaToB
MPAKTUYECKUX U
1abopaTOpPHBIX padoT.

IPOBOJUTH PacyeThl 10 XUMHUECKUM (POpMyJiaM U ypaBHEHHSIM
XUMHNYCCKUX peaKuMﬁ C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX BEINYNH
(Macchl, 00beMa razoB, KOJIMYECTBA BEIIECTBA), XaPAKTEPHU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXKACHUIO
XUMHUYECKOH (OPMYIIBI BEIIECTBA; PacyeThl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO U3 UCXOAHBIX
BEULIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM A0JIEH
pPacTBOPEHHOI'O BELIECTBA UJIU JIaHO B U30BITKE (MMEET MIPUMECH);
pacyeTbl MacCOBOI MM 0OBEMHOM J10JI BBIXOJIa MIPOAYKTa PEaKIiH;
pacyeTsl TeIIoBoro 3 ¢eKxra peakiuii, 00beMHBIX OTHOIIEHUH ra30B;

OreHka pe3yabTaToB
MPAKTHYECKHUX H
1a00paTOPHBIX PadoT.

MPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATH C MO3UINI
9KOJIOTMYECKOM 0€30MaCHOCTH ITOCIIENCTBHS OBITOBON U
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBI3AHHOMU C
nepepadoTKOM BEIIECTB; UCIIOIB30BATh MOTYYCHHBIC 3HAHUS TS
MPUHSITHUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C

OreHka pe3yabTaToB
MPAKTHYECKHUX H
1a00paTOpHBIX pPadoT.




XUMHEH;

C(OPMUPOBAHHOCTh YMEHHH CaMOCTOATENIFHO IUIAaHUPOBATh |
IPOBOAMTh XUMHUYECKUH HKCIEPUMEHT (MOIY4EeHHE U U3ydeHHUE
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHX BEIIECTB, KAaueCTBEHHBIC
peakiuu YIII€BOJOPOIOB pas3INYHBIX KJIaCCOB u
KHCIIOPOICOAEPIKALITIX OpraHMYeCcKuX BEIIECTB, pemieHue
HKCIEPUMEHTAIBHBIX 3aJad IO PACHO3HABAHUIO HEOPTaHUYECKUX U
OPTraHMYEeCKHUX BEIIECTB) C COOJIOAGHHUEM TIpaBHJI OE30IIACHOTO
oOpallleHusT C BEIIeCTBAaMU U JIaDOpaTOpHBIM  00OpPYAOBaHUEM,
(GOpMyIHpOBaTH IIETH HCCIICAOBAHUS, TPEIOCTABIATh B Pa3IUYHON
dopme pe3ynbTaThl AKCIEPUMEHTA, aHATU3UPOBATh M OLEHUBATH HMX
JIOCTOBEPHOCTb;

OreHka pe3ysIbTaToB
MPAKTUIECKUX U
1abopaTOPHBIX padoT.

OCYILECTBIISATh LI€JICHANPABICHHBIM MOUCK XUMHUYECKOW MH(POpPMALUU
B Pa3JIMYHBIX MCTOYHHMKAX (HaydHas M y4yeOHO-HAaydHas JIUTepaTypa,
cpeAcTBa MaccoBoi wuH(poOpMaiuu, cerb WHTepHET u Jpyrue),
KPUTHYECKU aHAJIN3UPOBATh XUMHUYECKYIO uH(pOpMaLHIO,
nepepabaTbiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C IOCTaBICHHOMN
yueOHOI 3a/1aueii;

OrueHka pe3yabTaToB
NPaKTUYCCKHUX U
1abopaTOpHBIX padoT.

0CO3HaBaTh OMMACHOCTH BO3JICHCTBHUS Ha JKHUBBIC OpraHU3Mbl
OIIPEACIICHHBIX BCIICCTB, IIOHUMAA CMbICJI ITIOKA3aTCJIA npenenLHoﬁ
I[OHyCTHMOfI KOHOCHTpPALUW, U ITOSACHATH Ha ITPUMCPax CITOCOOBI
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOTO BOSHeﬁCTBHﬂ Ha
OpraHu3M 4CJI0BCKaA.

Onenka pe3yabTaToB
NPaKTUYCCKUX U
1abopaTOpHBIX padoT.

Hmozoewtii konmpoJib:

Jughgpepenyuposannuviii
3auem




