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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITACIUILINHBI

C00.01.07 «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 Munnpocsemenuss Poccun ot 7.04.2025 N 270 "O6 yrBepkneHun ¢eaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIIbHOTO CTAaHAAPTa CPEIHEr0 MPOoQecCHOHATBLHOr0 00pa3oBaHUs MO
crienaibHocTH 36.02.01 Betepunapus"

1.2. Mecro y4eOHO! [UCHUILVIMHBI B CTPYKType MPOrpaMMbl INOATOTOBKH
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# JMCIUIIUHBI:

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 00€CIIEYeHUH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JIeM HKOJOTUYECKOM, PHEPreTHUeCKOW M MUILEBOM 0e30MacHOCTH, B Pa3BUTHH MEAULUHBI,
CO3JJaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB JHEPrHMHM, B 00ECHEUYEHHH pPallMOHAIBHOIO
IPUPOIONOIb30BaHUA, B (POPMUPOBAHMN MHPOBO33PEHUS U OOIIEH KyJIbTYphl UEJIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

2) OCHOBOIOJIAraroIINe MOHATHS (JOMOJHUTENBHO K CUCTEME MOHATHI 0a30BOTr0 YpOBHS) -
M30TOIbI, OCHOBHOE M BO30YXXIEHHOE COCTOSHUE 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 HeOoOpaTUMbIE), PACTBOPHI (MCTHHHBIE, JUCHEPCHBIC
CUCTEMBI ), KPUCTAJIOTUPATHI, CTENIEHb AUCCOLMALINH, JIEKTPOJIN3, KPEKUHT, pUGOPMUHT); TEOPUU
U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE 3HAHUsA, JIEKallMe B OCHOBE ITOHUMaHMS
MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJIIEHUIH, COBPEMEHHbIE MPEICTABICHUS O CTPOCHHUU
BEUIECTBA HAa AaTOMHOM, MOJEKYJIPHOM W HAIMOJEKYJISIPHOM YpPOBHSAX; IPEICTaBICHHUS O
MeXaHM3MaX XMUMHUYECKUX peakluil, TEPMOAMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSAX HX
POTEKaHUs, O XMMHYECKOM PAaBHOBECHH, AMCIIEPCHBIX CHUCTEMax, (PaKTOJOTHMUECKHE CBEJCHUS O
CBOICTBax, cocTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJb30BaHUU BAKHEUIIUX HEOPTraHUYECKUX M
OpPraHMYECKHUX BEIIECTB B OBITY M MPAKTHUECKOW JESTEIbHOCTH 4YeJIOBEKa; OOIIMX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA (HAa MpUMEpe MPOU3BOACTBA CEPHOM KUCIOTHI, aMMHUaKa,
METaHoJIa, 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 IPEBPALICHUN; BBIABIATH B3aUMOCBA3b XMMHMUYECKUX 3HAHUH C TMOHATUSAMH 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 SBIICHUH, UMEIONUX €CTECTBEHHOHAYYHYIO TIPUPOLY;

2) UCHOJIb30BaTh HAUMEHOBAHUS XUMHYECKHX COEIUHEHHI MEXIYyHapOJHOTO COI03a
TEOPETHUYECKOM W TMPUKIATHON XUMHUU M TPUBUAJIbHBIC HA3BaHUs BEUIECTB, OTHOCSIIMXCS K
M3YYEHHBIM KJlacCcaM OPraHMYeCKHX U HEOPraHMYECKUX COEIWHEHUH; 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 KoMIuIeKcooOpa3oBaHUsl (HAa MpUMEpPe THIPOKCOKOMILJIEKCOB IIMHKA W AJIOMHUHUS);
MOATBEPXKJATh  XapaKTepHbIE  XHMHYECKHME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMHU
9KCIIEPUMEHTAMH U 3aIllMCSAMU YPAaBHEHUN XUMUYECKUX PEaKIuii;

3) xnaccuuIMPOBaTh HEOPraHMUECKUE U OPTaHUYECKHE BEIIECTBA U XUMUYECKUE PEaKny,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA U KPUTEPUH IS KiIaccU(DUKAINKM W3Yy4aeMbIX XUMHUYECKUX
00BEKTOB; XapaKTEpU30BaTh COCTAaB M BAXKHEHIINE CBOWCTBA BEILECTB, MPUHAISKALIMX K
OTpeIeIeHHBIM KJIaccaM U TPYINaM COeIMHEHUH (MPOCThIe BEIIeCTBA, OKCH/IbI, TUAPOKCUIBI, COJIH;
YTII€BOJOPOABI, TIPOCThIE APUPHI, CIUPTHI, (PEHOIBI, aTbIETHIbl, KETOHBI, KApOOHOBBIC KHUCIIOTHI,
CJIOKHBIE A(UPBI, )KUPBI, YTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHSITH 3HAHUS O COCTaBE
U CBOMCTBaxX BEIIECTB JUISI  OKCIEPUMEHTAJIbHOM MPOBEPKHM THUIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHUYECKHX PEaKIUil M MPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX
OCYIIIECTBIICHUS;

4)chopMupOBaHHOCT, YMEHUN TONTBEPXKIATh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTM OpPraHMYECKMX COEJAMHEHUH OT KpaTHOCTU U THUIIA
KoBajJieHTHOH cBsi3M (" " 1 ""), B3aMMHOTO BJIMSHHS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX; a TakkKe
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 BaJCHTHBIE 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)BNajiecHHe CHCTEMOM 3HAaHUN O METOoJaX HAy4yHOro IIO3HAHUS 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 MPAKTUUECKOM 1eATEIbHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

7) IPOBOJIUTH PacueThl MO0 XUMHUYECKUM (HOpMYysIaM M YpPaBHEHUSIM XUMUYECKUX PEAKITUH C
UCIIONIb30BaHNWEM (PU3MYECKMX BEIMYMH (Macchl, OOBEMa Ta30B, KOJUYECTBAa BEIIECTBA),
XapaKTEepU3YIOIINX BEIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacyeThl 0 HAXO0XKJIEHUI0 XUMUYECKOM
dbopMyIbl BELIECTBA; pacdyeThl Macchl (00beMa, KOTMUYECTBA BEIIECTBA) MPOJIYKTa PEAKIUU, €CIH
OJHO W3 HCXOIHBIX BENIECTB JAaHO B BHUAE pacTBOpa C OMNPEACICHHONM MacCOBOW J10NeH
pPacTBOPEHHOI'O BEIIECTBA WM JaHO B M30BITKE (MMEET MPHUMECH); pacueThl MacCOBOM WU
00BEMHON JIOJIM BBIXOJIa MIPOJIYKTA PEAKIMH; PacUYEeThl TEIJIOBOro 3¢ ¢dexra peakiuid, 00beMHBIX
OTHOILIEHU! Ta30B;

8) mMporHo3upoBaTh, aHATM3UPOBATH U OLIEHUBATH C MO3UIIMNA SKOJIOTHUYECKON 0€30MacHOCTH
MOCITEACTBHSI OBITOBOM U MPOU3BOJICTBEHHOM JEATENLHOCTH YE€TIOBEKA, CBSI3aHHOU C MepepadoTKOM
BEIIIECTB; WCIIOJIB30BaTh TMOJYyUYCHHBIE 3HAHWS I TPUHATHS TPAMOTHBIX pEIIEHUU TMpoOjeM B
CUTYaIUX, CBI3aHHBIX C XUMHUEH;

9)chopMUpOBaHHOCTH YMEHUN CaMOCTOSATEIHHO IUIAHUPOBATH M MPOBOJIUTH XUMHUYECKHI
HKCIIEPUMEHT (TIOJlyUeHHE W H3YyYECHHUE CBONCTB HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB,
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 J1a0opaTOpHBIM  00OpyaoBaHuEM, (QOPMYIUPOBATH IIENM  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 JMTEepaTypa, CpPEeICTBa MacCOBOM HH(OpPMAIUH, CETh
WuTepHeT U Apyrue), KpUTHIECKU aHATM3UPOBATh XUMHUYECKYIO HH(OpMAIIKIO, TepepadaThiBaTh e
Y UCIIOJIb30BaTh B COOTBETCTBHH C TIOCTABJICHHOW y4eOHOM 3a1aveii;

11) oco3HaBaTh OMAaCHOCThH BO3JEHUCTBUSI Ha JKUBBIE OPTaHU3MBI OINPECICHHBIX BEIECTB,
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. O0bemM yueOHOM TUCHMILINHBI M BUAbI Y4e0HOIi padoThI

O0bem yacoB
Bun yuebHoit paboThl Ounas gopma
oOyueHwus,
2026 r.H.
MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 196
O0s13aTenbpHas ayITOpHas yuyeOHasi Harpy3ka (Bcero) 156
B TOM YHCJIE:
JIEKLIUA 78
[IPaKTUYECKHE 3aHITHSI 78
71a00paTOPHBIC 3aHATHUS
KYpCOBbI€ pabOThl/ IPOEKTHI
CamocrosiTenbHasi paboTa cTyieHTa (BCEro)
B TOM YHCJIC
VHJIMBU1YaJIbHBIA POEKT 32
Koncynpsranuun/KoHTposs 8
[TpomexyrouHas aTrectanus B popme dK3aMeHa




2.2. TemaTnueckuii mjian u coaep:xkanue gucuunanubl CO0.01.07 «Xumusi»

O0beM yacoB

HaumeHoBaHue Copep:xaHue y4eOHOTr0 MaTepHuaJia, JadopaTopHbie padoThl H NPaKTHYECKHe 3aHATHS, CAMOCTOSATeIbHasI padoTa Ounas dpopma Yposens
pa3/iesioB U TeM o0yJammmuxcs, KypcoBasi padora (IIPoeKT) (eciiu npedycmompensi) 00yueHHS, OCBOEHHUS
2026 r.H.
1 2 3 4

Pazmen 1. OcHosHble 3aKOHBL XUMUU
Copepxanrie yueOHOro (JIEKIIMOHHOT0) MaTepHraa
1 | OcHOBHBIC NOHATHS XMMHH. 3aKOH COXPAHCHHS MACChI BEIECTB 1
2 | 3akon ['ecca 2
3 | Crpoenune aToma, IepHoAMUYECcKas cucteMa MeHeneena 20 3
4 | Teopwus dIIEKTPOIUTHYCCKON JIUCCOLUAIINU
5 | OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIEC POIECCHI
6 | I'maponus coneit
IIpakTrueckue 3aHsITUS
1 | Pemenue 3a1a4 «3aK0OH COXpaHEHHsI MACChI BEIIECTBY» 2
2 | Pemenne 3agau «CtpoeHHe aToMa, IepUoIUecKas cucteMa MeHaeneeBay 4
3 | Pemenne 3agau «Teopus 3JIEKTPOIUTHYSCKON TUCCOITHATINI 4
4  Pemenue 3a71a4 «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI» 4
5 | Pemenue 3amau «['uupoaus coneity 4
6 | JlaboparopHas paboTa — THAPOJIH3 COJICH 4
7 | JJaboparopHasi paboTa — OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHHI 4
8 | Pemienue 3a71au « BeiuncicHre KOHIICHTPAIIMHA PACTBOPOBY 2
Bcero 48

Paznen 2. Heopzanuueckasa xumus
Copepxanrie yaeOHOro (JICKIIMOHHOTO) MaTepuaja 1
1 | Xumus MetajijioB 2
2 | Xumust HEMETAJIOB 14 3
[IpakTryeckue 3aHATHS
1 | CaoiicTBa S 211EMEHTOB 2
2 CpoicTBa p 3JIEMEHTOB 2
3 ‘ CaoiicTsa d 2meMeHTOB 2
Bcero 20

Paznen 3. Opzanuueckasn xumus 1
ConeprkaHne y4eOHOro (JISKIIHOHHOT0) MaTepuaa 2
1 | Teopus byrnepoBa. HoMeHKIIaTypa M H30MEpHsl OPTaHUIECKUX COSTMHEHUH 3
2 | OcHOBHBIE KJIACChl OPIraHUYECKUX COCAMHEHUI 20
[IpakTHyeckue 3aHATHS ]
1 | Pewenue 3a1a4 «HoMeHKIaTypa U M30MepHUs OPraHMYECKUX COEIMHEHUIT» 8
2 Tlomy4yeHue MPeAeIbHBIX M HEMPEICIbHBIX YIIICBOJOPOIOB 8
3 | CaoiicTBa cIMPTOB M KAPOOHOBBIX KHCJIOT 8
Bcero 44

Pa3znea 4. Hauana xumuueckozo ananusa 1
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Conepxanne yu4eOHOr0(JIECKIIMOHHOTO) MaTepHaa

1 | OcHOBHbBIE NOHATHS AHATIUTHYECKOU XUMUU 24

HpaKTI/I‘{eCKI/Ie 3aHATHA

1 | M3yyeHune Ka4eCTBEHHBIX PEaKIINi OPraHUnICCKUX BEIIECTB 10
2 | I3y4eHne KaueCTBEHHBIX pEaKIMi HEOPraHUYECKUX BEIECTB 10
Bcero 44
NunuBuayanbHBIA TPOEKT 32
KoHnTtposb 8

[IpomesxyTounas arrecranus B popme dK3aMeHa

196

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yU4eOHOTO MaTepralia UCIOJIb3YIOTCS CIeIyIoNIue 0003HaYeHHUS:

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

2. — penpOAYKTHUBHBIHN (BBIIOTHEHUE NEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOACTBOM);

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




3. YCJIOBUSA PEAVINBALIINU JTNCHUITJINHBI

3.1. TpeGoBaHusi K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus yaeOHON AUCIUIUIMHBI TPeOyeT HAIMYHS KaOMHETOB:

- Yueonasn ayauropusi Ne 101 YyeOnast ayauTopus A1 IPOBEACHHS 3aHATHH CEMHUHAPCKOTO
THUMA, KypCOBOTO MPOEKTUPOBAHMs (BBIOJHEHHS KYpCOBBIX pPabOT), TPYIIOBBIX H
UHIUBUAYAIBHBIX KOHCYJIbTAlMM, TEKYyHIIEro KOHTPOJS U TMPOMEKYTOYHOW aTTecTaluy;
JlaGoparopusi XUMHH, YKOMILUICKTOBaHHAs CHEIHMAIM3HUPOBAaHHOM Melenpio (pabouee MecTo
MpernojaBaTesis, CTOJNbl, CTYJbs, ayAUTOPHAs JOCKA).

TexHuyeckue cpenctBa OOy4deHHS: HAa0Op JEMOHCTPAIMOHHOTO OOOPYIOBAaHUS - HOYTOYK
(mepeHOoCHOH); CIeNHaIM3UPOBaHHOE Y4YeOHOE O0OpYyJOBaHHE - BBITSDKHOW IKad), ra3oBbIe
TOPENIKY, CYIMIMIBHBIN mKad, mkad IS PEakTUBOB W JAOOPATOPHON MOCYIbI, LEHTpHUQYTa
(mepeHocHas), y4eOHO-HarJIsAIHbIE TOCOOMs O00ECIeUnBAIONIUE TEMATHUYECKUE WILIIOCTPAIIUH,
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 CoGoHO pacipoctpansemoe [10

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

Texnudeckue cpeacTBa oO0ydeHHs: HAO0Op JAEMOHCTPAIMOHHOTO 00oOpynoBaHus (ayauo
CUCTEeMa, MPOEKIMOHHBIA SKpaH, MPOEKTOp, MEPCOHAIBHBIM KOMIBIOTEp), 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 pacmpocTpaHseMoe TporpueTapHoe mporpammHoe obOecrieuenue; Google Chrome
CBobGomgno pacnpoctpansiemoe [10, munensust freeware; Unreal Commander CsoGomHo
pacripoctpansiemoe [10, muuensus freeware; MTC Jlunk tapu¢ Free CBo6oaHO pacnipocTpaHseMoe
[1O, MTC Jlunk tapud Free CBobomno pacmpoctpansiemoe [10, Annexc 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
«KOMITAHUSA T'OHIOAJIb®y; 7-zip CBobomno pacmpoctpansiemoe 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 CIIEIUAIN3UPOBAHHON Mebemnbio (cTo, mKadbl, ceid)
JUTSL XpaHeHUs: 000pyI0BaHUSI.

- YueOnas ayauropusi Ne 102 [Tomemenue ans XxpaHeHUs: U MpopUIaKTUIECKOT0 00CTyKUBaHUS
y4eOHOTro 000py/nOoBaHMsA. YKOMIUJIEKTOBAHO CHELHAIU3UPOBAHHOW MeOenblo Uil XpaHEHUs
000pyIOBaHUSI M TEXHUYECKHUMH CPEJCTBAMU ISl €T0 OOCTYXKMBaHUS (CTOJBI, IKAa(bI, BBITSIKKA,
Kamepa s anekTpodopesa, ImKad CyMIMIbHBIA, TepMocTaT, (POTOINEKTPOKOIOPUMETP, BECHI
TOPCUOHHBIE, IEHTpUdyra (Manas 1 OoJiblIasi) ,KaJJIOPUMETD).

3.2. UudopmanmnonHoe odecneyeHue 00y4eHus



KosaunuyectBo Hcnoan3yer

Ne IK3EeMILIAPOB B co npu
OcCHOBHBIE HCTOYHUKH

m\n oudaHoTEKe / H3yYeHHH

ccpuika Ha OBC pa3aesion

1 I'abpuensn, O. C. Xumus : 10-i kaacc : 6a30BbIi https://e.lanbook.co | 1-4
ypoBeHb : yueonuk / O. C. I'abpuensn, U. T'. m/book/473033
Octpoymos, C. A. CnagkoB. — 7-¢ u31., cTep. —

Mockaa : [IpocBemenue, 2025. — 128 ¢. — ISBN
978-5-09-120190-1. — TekcT : aneKkTpoHHbIH // JIaHb
: 9JIEKTPOHHO-0MOMroTeuHas cucrema. — URL.:
https://e.lanbook.com/book/473033. — Pexxum
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BATEIICH.

2 Iadpuemnsn, O. C. Xumus: 11-i kiace: 6a30BbIi https://e.lanbook.co | 1-4
ypoBeHb : yueOnuk / O. C. 'abpuensH, . T m/book/408668
Octpoymos, C. A. CnagkoB. — 6-¢ u31., cTep. —

Mockaa : [IpocBemenue, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TekcT : 31eKTPOHHBIH //
JlaHb : SIEKTPOHHO-OMOIMOTEUHAS CCTEMA. —
URL.: https://e.lanbook.com/book/408668. — Pexim
JOCTYTA: JUIsl aBTOPU3. TIOJIb30BATEIICH.

3 baunos, JI. H. Xumus / JI. H. bmunos, W. JI. | https://e.lanbook.co | 1-4
[lepdunosa, T. B. CokonoBa. — 3-¢ u3x., crep. — | m/book/333974
Cankr-IlerepOypr : Jlanb, 2023. — 260 c¢. — ISBN
978-5-507-47159-1. — TekcT : a5ekTpoHHbIH // JlaHb

3JICKTPOHHO-O0MOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/333974. —  Pexum
JOCTYTA: JUIsl aBTOPHU3. TIOJIb30BaTENIEH
KoanuectBo Hcnoasdyer

Ne IK3eMILISAPOB B csl MpH
JlonoTHUTeIbHbIE UCTOYHUKH

m\n oudsmorexe / U3Y4YECHHH

ccplika Ha DBC pa3aesios

1 Capraes, I1. M. O6mas n Heopranudeckas xumus / | https://e.lanbook.co | 1-4
I1. M. CapraeB. — 2-¢ wusnm., crep. — CaHkT- | m/book/334592
[TetepOypr : Jlanb, 2023. — 276 c. — ISBN 978-5-

507-46508-8. — Texkct : amekTtpoHHbIH //  JlaHb
IJIEKTPOHHO-OMOMmMoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/310232 (mata
obpamenusi: 04.07.2025). — Pexum poctyma: ans
aBTOPH3. OJI30BATENIEH.
2 bnoxun, U. B. Oprannueckast Xumusl : ynpaxxHeHUs U https://biblioclub.ru/in | 3

3amaun : [12+] / U. B. banoxun, H. U. bnoxuna. —
Mockga ; bepnun : Jupexr-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

Ilepeyenb HH(pOPMALMOHHBIX CIPABOYHBIX CHCTEM



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

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

IlepedyeHb JIMIEH3MOHHOT0 IPOTPAMMHOIO o0ecnevYeHust

MS Windows 7 OEM OLP NL Legalization GetGenuinew COA Cuet Ne 1834 ot 16.03.2010 OO0
«tOxnas CodprepHas xomnanus»; Office Standard 2013 Jlunensus Ne 64009631 ot 28.08.2014
OPEN 94014224ZZE1608 ot Microsoft Volume Licensing Service Center; Adobe acrobat reader
CBoOOIHO pacmpocTpaHsieMoe TMporpreTapHoe mporpammHoe obecnieuenue; Google Chrome
CBobGomgno pacmpoctpansiemoe [10, munensus freeware; Unreal Commander CBo6GomHO
pacrmpoctpansiemoe 110, nmunensus freeware; MTC Jlunk tapu¢ Free CBoGomHO pacmipocTpansemMoe
[10, MTC Jluak tapu¢ Free CobGomno pacmnpoctpansiemoe I10, Anpexc Tenemoct CBoOGOAHO
pacnpoctpansiemoe I1O ; Yandex Browser CpoGoano pacmpoctpansiemoe I10, Inc; ; Dr.Web
Horosop Ne PI'A02040026 ot «05» Derpais 2026 r. mexny PI'BOY BO «/louckoit 'AY» u OO0
«KOMITAHUSA I'OHAOAJIb®y; 7-zip CBoboaHo pacmpoctpansemoe 10, GNU Lesser General
Public License; Yandex Browser Ceo6oato pactpoctpansemoe [10

Ilepedyenb npodeccuoHATIBLHBIX 023 TaHHBIX

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

2.Metoauueckue MaTepraibl, pasMerieHHbie Ha caiite «KOMITAC B obpa3oBanum» http://kompas-
edu.ru.

4. KOHTPOJIb H OHEHKA PE3YJIbTATOB OCBOEHHA
YYEBHOU JUCHHUIIJIMHbI

KouTponb u oOIeHKa pe3yabTaTOB OCBOCHHS Y4YeOHON AHUCHUIUIMHBI OCYIIECTBISETCS
MpernojiaBaTesieM B Tpollecce MPOBEACHUS MPAKTUUECKUX 3aHATUH W Ja0OpaTOpPHBIX padoT,
TECTHUPOBAHUS, a TAK)KE BHIMOTHEHUS 00YJaIOIIMMUCS WHANBUAYAIbHBIX 3aJaHUH.

DopMbI U METOABI
KOHTPOJIA U
OLIEHKH
pe3yJbTaToB
o0yueHust

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

B pesysnbrare 00y4eHus CTyACHT OJIKEH:

3HATh.

3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHMI Npuponbl; 0 Mecte u | [lepmoanueckuit
3HQYCHUM XHMHMM B CUCTEME €CTECTBEHHBIX HAayK U €€ pPOJIM B | YCTHBIN OIIPOC.
o0ecrie4eHU YCTOMYMBOIO pa3BUTUS dejoBeuecTBa: B peweHuH | KommokBuym.

npo0JIeM SKOJIOTHUECKON, SJHEPreTHYECKON U MUIIEeBOI Oe30MacHOCTH,
B Pa3BUTHUM MEAMIMHBL, CO3JaHWHM HOBBIX MATE€pPUAJIOB, HOBBIX



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

HCTOYHHKOB SHEPTHH, B obecrieueHNN PaMOHAIEHOTO
NPUPOONOIb30BaHUsA, B (OPMHPOBAHUM MHUPOBO33PEHUS M OOIIEi
KyJbTYphl 4YEJIOBEKa, a TaKKe OSKOJOTHYECKH O0O0OCHOBAHHOTO
OTHOIIEHHSI K CBOEMY 310POBBIO U IPHUPOJTHON CPEAIE;

OCHOBOIIOJIATAIOIIME TOHATUS (IOMOJHUTEIBHO K CHUCTEME IMOHSATUI
0a30BOT0 YpOBHS) - M30TOIbI, OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUE
aToma, THOpUAM3aIis aTOMHBIX opOuTasnel, xumudeckas cBszb (" " u
""" KpaTHbIE CBSI3M), MOJISIPHAsI KOHIICHTpALUs, CTPYKTypHas ¢popmyia,
uzoMepust (CTpyKTypHasi, TreomeTrpuyeckas (LHUC-TpaHC-U30MEPHUS),
TUTIBI XUMHUYECKUX PEAKIHMi (TOMO- M TeTepOrcHHBIE, 0OpaTHMbIe U
HeoOpaTUMbI€), pPacTBOPHl (MCTUHHBIC, JHUCIEPCHBIC CHUCTEMBI),
KPUCTAJNIOTH/PATHI, CTENEHb JUCCOIUAINU, 3JEKTPOJN3, KPEKUHT,
pUGOPMUHT); TEOpUU u 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE IIOHUMAaHUS
NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH, COBPEMEHHBIE
IIPEJICTaBICHUSI O CTPOCHUM BELIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HAJMOJICKYJISIPHOM  YpPOBHSX; TMPEACTAaBICHUS O  MEXaHU3Max
XUMUYECKHX  PEAaKIUi, TEPMOJMHAMUYCCKUX H  KUHETHYCCKUX
3aKOHOMEPHOCTSIX HMX TPOTEKaHUs, O XUMHYECKOM pPaBHOBECHH,
JCTIEPCHBIX CHCTeMaX, (PaKTOJOTHYECKHE CBEIEHHS O CBOWMCTBAX,
cocTaBe, MOJYYCHHH W O€30MacCHOM HCIOJIb30BAaHUM BaXKHEHIINX
HEOPTaHMYECKUX M OPTaHMYECKHX BEIICCTB B OBITY W MPAKTHUECKON
NESTENIbHOCTH YeNOBEKa; OOIIMX HAYYHBIX MPUHIUIAX XMUMHYECKOTO
IIPOM3BOJICTBA (Ha IPUMEPE IPOU3BOJICTBA CEPHON KUCIIOTHI, aMMHAKa,
MeTaHoJIa, TepepaboTKu HEPTH).

[Tepuonuueckuii
YCTHBIN OITPOC.
KomnokBuym.

yMeTb!

BBIABJIATE  XAPAKTCPHBIC IPU3HAKK W B3aUMOCBA3b HU3YUYCHHBIX
HOHHTI/Iﬁ, IMPUMCHATH COOTBCTCTBYIOIIMC IIOHATUA IIPU OIMMCAHUH

OI_IeHKa pe3yJIbTaTOB
IMMPAKTUYCCKUX U

CTPOEHUS M CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BELIECTB U MX | J1a0OpaTOpHBIX
NpEBpaIEHN; BBIABIATH B3aUMOCBSI3b XMMMUYECKUX 3HaHUM C | padoT.
HNOHATUSAMHM U TPEACTaBICHUSAMH JPYyTrUX NpPeAMETOB Juid Oonee

OCO3HAHHOTO TIOHMMaHUSl U OOBSICHEHMsI CYIIHOCTH MAaTe€pHalIbHOTO

€UHCTBA MMpPA; HUCIOJIb30BATh CUCTEMHBIC XMMHUYECKUE 3HAHUA IS

00BsICHEHUS u MIPOTHO3UPOBAHUS SBJICHUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

WCIIOJIB30BaTh HANMEHOBAHNS XUMUYECKUX COCUHEHUN Onenka pe3yabTaToB
MEXIYHAPOAHOI'O COI03a TEOPETUYECKON U IIPUKIIAAHON XUMUU U IIPaKTUYECKUX U
TPUBHAIIbHBIE HA3BAHUS BELIECTB, OTHOCAIIUXCS K N3yYEHHBIM 71a00paTOPHBIX
KJIaCCaM OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHMUI; pabor.

HCIIOJIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTABIICHUSI (POPMYIT
HEOPTraHWYECKHUX BEILECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYIT OpraHuYECKUX
BEIL[ECTB; COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKIUN U PACKPHIBATH
WX CYITHOCTh: OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OamaHca STUX PeaKIuii;
peaKIfii HOHHOTO OOMEHa MMyTeM COCTaBJICHUS WX TOJHBIX U
COKpAIlIeHHBIX MOHHBIX YPABHEHUI; peakuii THAPOIIN3a, peaKIuil
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IIMHKA 1
AJTIOMUHMS); IOATBEPKAATh XapaKTEPHbIE XUMHUECKUE CBOICTBA
BEIIIECTB COOTBETCTBYIOIIMMHU IKCTICPUMEHTAMH H 3aITUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLUM;




KJIaCCU(UIIUPOBATh HEOPraHMYECKHE W OpPraHMYECKHUEe BEIIeCTBa U
XUMHUYECKHE pEaKlUU, CaMOCTOSTENIbHO BHIOMpATh OCHOBaHUS U
KpUTEpUU Ui KiIacCU(UKAIMKM HM3y4aeMbIX XHMUYECKUX OOBEKTOB;
XapakTepU30BaTh COCTAaB W  BAXKHEUIIME CBOWCTBA  BEILECTB,
MPUHAUIEKAUX K ONpPENEICHHBIM KjaccaM M IpyIIaM COEIHMHEHUI
(mpocTeie BEIIECTBA, OKCHUIbI, THUJIPOKCHUIBI, COJHU; YIJIEBOJOPO/IbI,
npocThie A3GUpPbI, CIIUPTHI, GEHOIBI, AJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE
KHUCIIOTHI, CJIOKHBIC 3(UPBI, JKUPBI, YTIICBOIbI, AMUHBI, aMUHOKHUCIIOTHI,
OeNkM); MPUMEHATh 3HAHUS O COCTaBe M CBOMCTBax BEILIECTB IS

O1uieHka pe3ysbTaToB
MPAKTUYCCKHUX U
1a00paTOPHBIX
pabor.

AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO

3aKOHOMEPHOCTEMH MPOTEKaHUS  XUMHUYECKHUX  peakKlHid u

IIPOrHO3MPOBAHMS BO3MOYXKHOCTEN UX OCYIIECTBIICHUS;

chOpMHUPOBAHHOCTh, ~ YMEHUN  TNOATBEp)KIaTh HAa  KOHKpeTHBIX | OleHKa pe3yIbTaToB
IpUMepax XapakTep 3aBHUCHUMOCTH PEAKLUOHHOM CHOCOOHOCTH | MPAKTHYECKHUX U

OpPraHMYECKUX COCAVHEHUN OT KPAaTHOCTH M TUIIA KOBAJIEHTHOW CBA3U
(" " u""), B3aMMHOTrO BIUSHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;
a TaKkKe OT OCOOEHHOCTEH peanu3aluM pa3IUyHbBIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLni;

1a00paTOPHBIX
pabor.

XapaKTepU30BaTh FJICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSTHHH) M HIOHOB XUMHYECKUX 2JIeMEHTOB | - 4
nepuoaoB Ilepuognueckon cucremsl J[.1. MenaeneeBa u ux
BaJICHTHBIC BO3MOYKHOCTH, UCTIONB3Ys moHsTus "'s", "p", "d-
3MEKTPOHHBIE" OpOUTAIH, PHEPTETUUECKHE YPOBHH; OOBICHSITh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U

o0pa3yeMbIX UMH COEIMHEHUH 10 NEPUOAAM U TPYIIIaM;

Onenka pe3yabTaToB
MPAKTHICCKUX U
71a00paTOPHBIX
pabor.

BIIa/ICHUE CUCTEMOM 3HaHUI O METOJIaX Hay4YHOTO MO3HAHUS SABIICHUN
MIPUPOIBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMECHHUSIMU
MPUMEHSTh 9TH 3HAHUS MPU IKCIEPUMEHTAIBHOM HCCIEI0BaHUN
BEIISCTB U JJI1 OOBICHEHUS XMMHUYECKUX SIBJICHUM, HIMCIOIINX MECTO B
MPUPOJIE TPAKTUYECKOH AESITEIIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM
JKHU3HU,

OneHka pe3ysIbTaToB
NPaKTUYECKUX U
1a00paTOPHBIX
pabor.

MNpOBOAUTD PACYCTHI 10 XUMHWYCCKUM (I)OpMYJ'IaM " YPAaBHCHUAM
XUMHUYCCKHUX peaKquI C UCITIOJIb30BaHHEM (1)I/ISI/I‘~ICCKI/IX BCJIIMYHH

OHCHKa PpE3yJIbTaTOB
IMPAKTUYCCKHUX U

(Macchl, 0ObeMa razoB, KOJIMYECTBA BEIIECTBA), XaPAKTEPU3YIOLINX 1a00paTOPHBIX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI IO HAXOXKACHUIO pabor.

XUMHUYECKON (POPMYIIbI BELLIECTBA; pacyeThl Macchl (0ObeMa,

KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO U3 UCXOIAHBIX

BELIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOMU A0JIEH

PacTBOPEHHOTO BEILLIECTBA WJIM AAHO B U30BITKE (MMEET IPUMECH);

pacyeTbl MacCOBOI MM 0OBEMHOM J10JI BBIXOJIa MIPOAYKTa PEaKIiH;

pacyeTsl TeIIoBoro 3 ¢eKra peakiyii, 00bEeMHBIX OTHOIIEHUH ra30B;

MPOrHO3UPOBATh, AaHATU3UPOBAThH U OLIEHUBATH C MO3ULIUN OneHka pe3yabTaToB
HKOJIOTHYECKOM Oe30MacHOCTH MOCEACTBUS OBITOBON U MIPaKTUYECKUX U
MIPOU3BOJICTBEHHON JESITEILHOCTH YeJIOBEKa, CBA3aHHOM C 1a00paTOPHBIX
nepepaboTKO BELIeCTB; NCIOIb30BATh MOTYYEHHbIE 3HAHUS JUIs pabor.

MNPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIeM B CUTYaLUsX, CBSI3AHHBIX C

XHMHEH;

c(OpMUPOBAHHOCTh YMEHHUH CaMOCTOSITENbHO IJIaHHpoBaTh M | OneHKa pe3yIbTaToB
OPOBOJUTh XMMHUYECKMH SKCIIEPUMEHT (MOJy4eHHE U H3Y4YEeHHE | MPAKTUYECKHUX U
CBOICTB HEOPraHMYECKHX M OPraHMYeCKHX BEIIEeCTB, Ka4eCTBEHHbIE | 1a00paTOPHBIX




peakiuu yIIIEBOJOPOIOB pa3IUYHBIX KJIaCCOB u
KHCJIOPOJICOICPIKAIINX OpPraHUYECKUX BCIIICCTB, pelieHue
9KCMEPUMEHTAIBHBIX 3a/1a4 [0 PACIO3HABAHMIO HEOPTaHMYCCKUX M
OpPraHWYECKUX BEIIECTB) C COOIOJCHHEM TMpaBui 0Oe3011acHOTO
oOpailieHuss C BemeCTBAMH M JIAOOPATOPHBIM  00OpYJIOBaHHEM,
bopMynHpOBaTh IENU HCCIICIOBAHUS, MPEAOCTABIATh B Pa3IMYHON
dopMe pe3ynbTaThl IKCICPHUMEHTA, aHATM3HUPOBATh M OICHHUBATh HX
JIOCTOBEPHOCTb;

pabor.

OCYILECTBIISAITh IIE€JICHANIPABICHHBIH MOUCK XUMHUYECKOW WHPOPMALIUU
B Pa3MUYHBIX MCTOYHUKAX (HaydHas M ydyeOHO-HAaydHas JIUTepaTypa,
cpeicTBa MaccoBoi wuHpopMaruu, cetb MHTepHEeT u Ipyrue),
KPUTUYECKU aHaJIU3UpPOBaATH XUMHUYECKYIO uH(pOpMAITHIO,
nepepadaTbIBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TOCTABICHHOMN
yueOHOM 3a/1aueit;

OreHka pe3ysIbTaToB
MPAKTUYECKUX U
1a00paTOPHBIX
pabor.

OCO3HaBaThb OIIaCHOCTb BOS,I[GfICTBHH Ha KUBbLIC OpTraHU3Mbl
OMPCACIICHHBIX BCIICCTB, IOHMMasA CMBICJI ITIOKA3aTCIIA HpCZI@JII:HOfI

OneHka pe3yabTaToB
MPaKTUYECKHUX U

JOTYCTUMON KOHIICHTPAIUH, U MOSICHATHh Ha IPUMEpax CrocoObl 1a00paTOPHBIX
YMEHBIIEHUS U MPEIOTBPALLIECHUS UX BPEIHOIO BO3JCHCTBUS HA pabor.
OpraHu3M 4YeJI0BEKA.

Hmozoewtii Konmpov: IK3amen




