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1. MACTIOPT PABOYEM MTPOTPAMMBI T CHUTIIMHBI
OVY/JI.10 XUMUSI

1.1. Mecro yuyeOHOHi AWMCHMIVIMHBI B CTPYKType OCHOBHOH mNpodeccHOHAJbLHOM
00pa3oBaTe/IbHOM NMPOrPaMMbI

Pabouas mporpamma IUCHUIUIMHBI «XHUMUS» SIBISETCS YaCThbI0 OCHOBHOH 00Opa3oBaTeNbHOU
MPOrPaMMBbI MOJTOTOBKH CIIEIIMATIUMCTOB CpeAHEro 3BeHa 1o crnenuaibHocTH 38.02.01 DxoHOMHKA U
Oyxranrepckuid  y4ér (mo  oTpacisaMm)  (kBanmdukaius ~— «Oyxraiarep,  CHEIUAIUCT IO
HAJIOrOo0O0JIOKEHHUIO»), TMOJIydaloluX cpenHee obmiee oOpa3oBaHME B Ipejaeiax OCBOCHHUS
00pa3oBaTeNbHBIX MPOrPAMM CPEIHET0 MPO(PEeCcCHOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOT'O O0ILEro
oOpa3oBaHus.

Pabouas mporpamMma cocTaBieHa Ha OCHOBE TpeOoBaHMU (enepatbHOTO TOCYJapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJAPTa CpPEAHEro oO0IIero oO0pa30BaHMs, YTBEPKIECHHOT0O MMHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoii ®enepanuu ot 17.05.2012 r. Ne 413 (pen. ot 29.12.2014 1. Neo
1645, ot 31.12.2015 r. Ne 1578, 29.06.2017 r. Ne 613, or 12.08.2022 1.) mnpeabABIIEMBIX K
CTPYKTYpE, COACPKAHUIO U pPE3yJbTaTaM OCBOCHHS JUCIHHUIUIMHBI «XUMHUS», U B COOTBETCTBUMU C
PekoMenpanusmMu 1o peanuzaly  cpeiHero ooOmero oOpa3oBaHHMS B Ipeneiax OCBOEHUS
00pa3oBaTeNbHON MPOTpaMMBI CPEJHEro MPOo(ecCHOHANBHOTO 00pa3oBaHMsi Ha ©0a3e OCHOBHOTO
obmiero oOpa3oBaHUs C Y4eToM TpeOoBaHMii (eaepaabHbIX TOCYIapCTBEHHBIX 00pa3oBaTeNlbHBIX
CTaHIApTOB W TOJTy4aeMoW Mpo(decCHd WIH CHEHUATBHOCTH CpPEAHEro MpPOQPecCHOHATHLHOTO
obpazoBanus (mucekMo «O HampaBineHuM pekomeHaanuii» Ne 05-592 ot 01.03.2023 r. Jlemaptamenra
roCyJapCTBEHHOW TMOJUTHKU B  cdepe cpemHero  npodecCHOHAIBHOTO  O0pa3oBaHUs U
npodeccuoHaNbHOTO O0yUYEeHHS).

PabGouas mporpamMma cocTaBiieHa Ha OCHOBE IPUMEPHOU MporpamMMbl 0011e00pa3zoBaTeIbHOM
y4eOHOU TUCIUIUIMHBI «XUMUS», peKOMEHA0BaHHON DenepalibHbIM T'OCYJapCTBEHHBIM OIOXKETHBIM
00pa3oBaTENbHBIM YUPEKICHUEM JIOTIOJIHUTENHFHOTO MpodeccuoHanbHoro odpazoBanust «MHCTUTYT
pasBuTHs podeccroHanbHoro oopazobanus» (IIporokon ot 30.11.22 r. Ne 14).

VYyeOHast qucuuIUIMHAa XUMHUS OTHOCUTCS K 0011e00pa3oBaTeIbHOMY YUeOHOMY IHKITY.

1.2. Henu m 3amaum y4eOHOH MUCHUILUIMHBI — TPeOOBaHHWS K Ppe3yJbTATaAM OCBOEHHS
Y4eOHOM QMCUMILINHBI:

Lenps nzydyeHus: yueOHOM TUCIUIUIAHBIL:

- ¢opMupoBaHHe Yy OOyYarOmMXCi TPEACTABICHUS O XHUMHUYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa KaK OCHOBBI TMPHUHATUA PEIICHUWH B IKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO IOBEACHUS B IPUPOIHOM cpefe.

3anaun u3ydeHus yaeOHOM TUCIUTUINHBIL:

- (QopMupoBaHHWE TOHUMAHUS 3aKOHOMEPHOCTEW TMPOTEKAHWUS XUMHUYECKUX TIIPOLIECCOB U
SBICHUN B OKpYXarolled cpeae, ULEJOCTHOW HaydHOW KapTUHBI MHUpPa, B3aWMOCBS3M U
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTHE YMEHHsI COCTaBISATH (POPMYIbl HEOPTaHWYECKUX M OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XUMHUUYECKUX PEAKIINi, OOBICHATHh UX CMBICI, HHTEPIIPETUPOBATh PE3YIbTAThl XUMHUECKUX
JKCIEPUMEHTOB;

- (GOpMHpPOBAaHME HABBIKA TMPOBEJACHUSA TMPOCTEHIINX XUMHUUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COOIO/IEHHEM TPaBHI 0€30MacHOTO OOpallleHusl ¢ BEIIECTBAMHU U JIa0OpaTOPHBIM
o0opyI0oBaHUEM;

- pa3BUTHE YMEHHs HCIIOJIb30BaTh WH(MOPMAIIMI0O XMMHUYECKOTO XapaKTepa W3 PazIUYHbBIX
HMCTOYHHUKOB;

- copMuUpOBaHUE YMEHUS MTPOTHO3UPOBATH MOCTIEACTBUS CBOCH JEATETbHOCTA U XUMHUYECKUX
MPUPOJIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIECCOB,;

- opmupoBaHUE MOHUMAHUS 3HAYMMOCTH JOCTH)KCHUI XMMHUECKON HAYKU U TEXHOJIOTHMA TSI
Pa3BUTHS COIMAITBHON U TTPOU3BOJCTBEHHOM cdep.



OcBoenne coaepxaHus Y4eOHON AUCHUIUIMHBI «XHUMHUS» O0OECreunBaeT JOCTHXKEHHUE
CTYJICHTaMH CJIEIYIOIIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

- YyBCTBO T'OPAOCTH U YBAXXEHHS K HCTOPUHM U JOCTHXKCHUSM OTECYECTBEHHOM XUMHYECKOH
HayKH; XUMHUYECKH TPaMOTHOE TOBeJeHHE B NPO(ECCHOHATBHOW NEATENIbHOCTH U B OBITY MpHU
oOpallleHuU C XUMUYECKIMH BellleCTBAaMH, MaTeprallaMy U MPOIIECCaMU;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa3oBaHWs ¥ TOBBINICHHUS KBaIM(HUKAIMK B HW30paHHOM
npodeccuoHaNbHOM JESTENIbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIM XUMHYECKHX KOMIIETEHIIMH B
3TOM;

- TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEIbHOCTU IMPHU CO3AAHUHM Y4YEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U MO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUU XUMUYECKUX IKCIIEPHUMEHTOB;

- CIOCOOHOCTH OLIGHHMBATh CUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SBIICHUSIMU, U NIPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

- coOrofeHust mpaBml 6€30MacCHOT0 OOpaIIeHUs C BEIIECTBAaMHU B OBITY, TOBCEIHEBHOMN >KU3HU
U B TPYAOBOM JEATEIBHOCTH;

- OCO3HAaHHA HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUs BOIPOCOB
PalMOHAIIBHOTO MPUPOAOIIOIB30BaAHUS;

- yOexaAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUIsl COBPEMEHHOM LMBUIM3alUU: B €&
TYMaHHCTUYECKON HAINpaBICHHOCTH W BAXXHOW pOJM B CO3JaHUU HOBOW 0a3bl MaTepHaIbHON
KYJIbTYpPbI, PELICHUH TI00aIbHBIX MNPOOJIEM YCTOWYMBOIO PA3BUTHSI UYEIOBEYECTBA — CBHIPHEBOIA,
SHEPTeTUYECKON, MHUIIEBOM U IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00CCIICUCHUHN
YCIOBUI YCHEIIHOTO TPYAa U IKOJIOTUYECKU KOMGBOPTHOM KU3HU KaXA0T0 WiieHa 00IIecTBa;

MeTanpeaMeTHbIX

- UCMOJIb30BaHUE PA3JIMUHBIX BUJIOB [103HABATEIILHON JEATEIbHOCTH U OCHOBHBIX
MHTEJUICKTYAJIbHBIX Orepanuii (MOCTaHOBKH 3a/1auu, (OpMYIUPOBAHUS TUIIOTE3, aHATIM3a U CUHTE3a,
CpaBHEHHUs, 0000IIEHNS, CUCTEMAaTH3aIMH, BBIABICHUS IPUYNHHO-CIIEICTBEHHBIX CBS3€H, TOUCKA
aHAJIOTOB, (OPMYIUPOBAHUS BEIBOJIOB) JIJISl PEIICHWSI IIOCTABJICHHOM 3a/1a4H,

- MpPUMEHEHHE OCHOBHBIX METOJOB MO3HaHMs (HAONIOACHUS, HAYYHOTO SKCIEPUMEHTA) IS
M3Y4YEHUs PA3JIUYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HE0OXOIMMOCTD CTANIKUBATHCS B MPOPECCHOHANBHOM cdepe;

- HCIOJb30BAHHWE PA3JIMYHBIX BHUJOB [03HABATEIBHOM JIESITEIBHOCTH W  OCHOBHBIX
WHTEJUJIEKTYalbHBIX OmNepanuii (MOCTaHOBKU 3a/a4yu, (GOpMyITUPOBAaHUS TUTIOTE3, aHAlIU3a U CUHTE3a,
CpaBHEHUs, OOOOIICHUS, CUCTEMATU3AIMH, BBISBICHUS MPUYMHHO-CIEACTBEHHBIX CBS3€H, IMOMCKa
aHaJIoroB, (OPMYIUPOBAHUS BHIBOJIOB) JIJIsl pEIIICHHS MIOCTaBICHHOM 3a1a4u,

- TIPUMEHEHHUE OCHOBHBIX METOJIOB TO3HAHHS (HAOIIOJEHUS, HAYYHOTO SKCIEPUMEHTA) JJIS
W3YYCHHUS PA3NUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B MPO(deCCHOHATBHOM cdepe;

- JUIs PpElIeHUs TOCTAaBICHHOW 3aJayd, [PUMEHEHHE OCHOBHBIX METOJAOB II03HAHHUS
(HabimroieHUsI, HAYYHOTO HKCIIEPUMEHTA) JUTsl U3YUCHHS PA3TUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCUOHAIBHOM cdepe;
WCIIOJIb30BAHUE PA3JIMYHBIX HMCTOYHUKOB JUISI TIOJNYYEHHS XUMHUYECKON uWH(OpMaIuu, ymeHue
OIICHUTH €€ JIOCTOBEPHOCTD IS JOCTHIKEHHS XOPOIIUX PE3ylIbTaTOB B MpodecCHOHaIbHOMU cdepe;

NnpeAMeTHbIX:

- IPUMEHSTH B MPOIIECcCe MTO3HAHUS, UCIIOJIb3yeMbI€ B XUMUHN CUMBOJIMYECKHE (3HAKOBHIE)
MOJIeJIH, TPe0o0Pa30BBIBATh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMHuueckas (popmyna, ypaBHEHUE XUMHUECKON peaklliy — MPHU pPelIeHUH y4eOHBIX TTO3HABATEIBLHBIX
Y MPAKTUYECKUX 3a]1a4, TPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEICTABICHUS 11 BBISIBICHUS
XapaKTEPHBIX MMPU3HAKOB U3YYAaEMBIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

- BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO MTO3HAHUS BEIECTB U XUMUYECKUX PEAKIINM;



- OPUEHTHPOBATHCS B PA3NIMUYHBIX MCTOYHUKAX MH(pOpManmu (HAyIHO-TIOMYJSpHAs JTUTEpaTypa
XUMHUYECKOTO  COJep’KaHus, CIpaBOYHbIe mocobus, pecypchl HHTepHera), aHaIM3UpOBATH
MHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IMPEICTABICHHS, KPUTUYECKH OLIEHUBATH €€ I0CTOBEPHOCTh
U HEMPOTHUBOPEUYUBOCTH;

- MpHOOpEeTaTh OMBIT HCHOJIB30BAHUSA HWHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUH |
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

- CaMOCTOSATEJIbHO BBIOMpATh ONTUMANbHYIO (OpMYy NpeACTaBICHUS HWHPOPMALUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

- MCIIOJIb30BaTh HAYYHBIN S3bIK B Kau€CTBE CPEJCTBA MpU paboTe ¢ XUMUYECKOW MH(OpMalMei:
NPUMEHATh MEXIpeaAMeTHbIe ((u3nyeckue W MaTeMaTHYeCKHWe) 3HAKHM W CHMBOJBI, (DOPMYIIBL,
a00peBHaTypbl, HOMEHKIIATYPY;

- CAMOCTOATEIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOKO IIO3HABATEJIbHYIO JESATEIIBHOCTD,
ompezaensis e€ UeNM W 33Jayd, KOHTPOJUPOBATH M MO Mepe HEOoOXOJUMOCTH KOPPEKTUPOBATH
npe/UlaraeéMblii  AITOPUTM  JCWCTBUN TPU BBINOJHEHWH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BBIOMpaTh Hambojee 3(P(EKTUBHBIN CIOCO0 WX pelIeHUs ¢ Y4ETOM IOTYYEHHUs HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKUX PEAKLUAX.

WN3ydyenne  guctuIuiMHbl — «XUMHUS» ~ HampaBlieHO Ha  (opmupoBaHMe  OOMMX U
npoeCCHOHATBHBIX  KOMITETEHIIUHA:

OK O0I. Bsibupare cmoco0bl pemieHuss 3anad  NpodecCHOHATBHOW  JeSTENbHOCTH
IIPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CIOCOOBI TOMCKA, aHalIM3a W HHTEPIpETalnH
uHbopManmui ¥ WHGOPMAIMOHHBIE TEXHOJOTMH JUIsl BBINOJHEHUS 3a7ad MpodecCHOHATBLHOU
NeSITEIbHOCTH.

OK 04. DddexTnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUIEKTUBE 1 KOMAH/IE;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeskeHnI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMAaTa, IPUHILIUIIBI OEPEXIIMBOT0O IPOU3BOCTBA, 3 PEKTUBHO AEHCTBOBAThH B
Ype3BBIYANHBIX CUTYAIIHSIX.

[IK 6.2 OcyiiecTBiIsTh Onepauu ¢ JEHEKHBIMU CPEJICTBAMU, LIEHHBIMU OymMaraMu, OJaHKaMu
cTporoit ordyeTHOCTH. OPOPMIIATH AEHEKHBIE U KACCOBBIE JOKYMEHTHI.

B pesynbrare ocBoeHMs Y4eOHON AMCLUMILIMHBI OOydYaroOIIMHCA JOJKEH NpUoOpecTu
NMPAKTHYECKHUI ONBIT:

- TPEICTaBIsATh PE3yJbTaThl XMMHMUYECKOTO JKCIepuMeHTa B (GopMe 3amucu YypaBHEHUN
COOTBETCTBYIOLINX peaklUuil U (POpMyIHPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

- MpUOOpeTaTh OIbIT HCIOJIb30BAHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- IJIJAHUPOBATH U BBIIOJIHATH XUMUYECKUN IKCIIEPUMEHT

B pe3ynbrate 0CBOGHUS AUCIUILIMHBI 00YYaOLIHics JOKEH YMeTh:

- HCIIOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOM XMMHYECKOW HAayKd U XMMHMYECKUX TEXHOJIOTHM
JUI TIOBBILIIEHUS COOCTBEHHOT'O WHTEJUIEKTYaJbHOTO Pa3BUTHS B BBIOpAaHHON NpodeccHOHATBHON
NeSITENIbHOCTH;

- XapaKTepU30BaTh BAKHEHUIINE XUMUYECKHE IOHATHS: BEIIECTBO, XUMHYECKHH DIJIEMEHT,

aTOM, MOJIEKYJa, OTHOCHUTENIbHBbIE aTOMHAs W MOJIEKYJIIpHas MAaccChl, WOH, aJUIOTPOMHS,

H30TOIIBL.

- XapaKTepu30BaTh: DBJEMEHTHI MaJbIX MEPHUOJIOB MO UX MojoxkeHuto B [lepmoamueckoit
cucreme /.M, MenneneeBa; oOmue XHMHYSCKHE CBOMCTBA METAIJIOB, HEMETAJJIOB, OCHOBHBIX
KJIaCCOB HEOPraHWMYEeCKHMX W OpraHuvyeckux coeauHeHui. Ilepmoamueckuit 3akon J[.M.
MeHnpeneesa.

- IOHUMAaTh OCHOBHBIE 3aKOHBbl XMMHHU: COXPAHEHHUS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa

BEILIECTB.



- OIIPENEIATH: BAJICHTHOCTh U CTENIEHb OKUCJICHUS XUMHUUYECKUX JIEMEHTOB, TUII XUMMUYECKOU
CBA3U B COCIMHCHUSAX, 3aps] MOHA, XapaKTep CPelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHECHUM.

- O0BSICHATD: 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOECHMSI, IPUPOAY XUMUUYECKOU
CBSI3U (MOHHOM KOBaJEHTHOW, METaJJIMYECKOW, M BOAOPOAHON), 3aBUCHUMOCTb CKOpPOCTH
XUMUYECKOH peakiK U MOJI0KEHNE XUMHUUECKOr0 PABHOBECHS OT PA3JIMYHBIX (DAKTOPOB.

- IIPOBOJAUTH: CAaMOCTOSITEIbHBI IMOMCK XMMHUYECKOH HH(OpPMalUM € HCIOJIb30BaHUEM
Pa3UYHBIX HCTOYHHMKOB (HAYYHO-IIOMYJIAPHBIX MW3/1aHUM, KOMIBIOTEPHBIX 0€3 JaHHBIX,
pecypcoB MHTepHEeTa); NCIOIB30BATh KOMIIBIOTEPHBIE TEXHOIOTUHU AJIs 00pabOTKHU U Meperadn
XUMHAYECKON HH(OPMAIUK U ee MPEICTABICHHS B Pa3IMYHbIX (opMax.

- CBSI3BIBATh: U3YUYECHHBIA MaTepHaj co CBOCH MpodhecCHOHAIBHOM eI TeIbHOCTBIO.

- pemarhb pacyeTHbIE 33J]a4i 110 XUMUYECKUM (OPMYJIaM U YpaBHEHHSIM.

= COCTaBJIATb CTPYKTYPHBIC q)OpMyJIBI HN30MCPOB CTPOUTH T'OMOJIOTHYCCKUC pAAbl OCHOBHBIX

KJIACCOB OPraHMYECKUX COCIUHECHUM.
B pe3ynbraTe 0CBOSHUS NUCHUIUIMHBI O0yYaIOIIHIICs TOMKEH 3HATH.

-c(hOopMHPOBAHHOCTH MPEACTABICHUN O MECTe XUMHUU B COBPEMEHHOW HAy4HOW KapTHHE
MHUpA;

- MOHUMAaHWE POJIU XUMHUHU B (OPMHUPOBAHUU KPyrozopa u (PyHKIIMOHAIBHON IPaMOTHOCTH
YeJIOBEKa /IS PEIICHUS IPAKTUYECKUX 3a]1ay.

- BJAJEHHUE OCHOBOMNOJIATAIOUIMMHU XHUMHUYECKUMU TOHATUSAMH, TEOPHUSIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHUE XUMHYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM.

- BJIAJICHUE OCHOBHBIMM METOJIAMH HAYYHOI'O TMO3HAHUSA, MCIOJIB3YEMBIMU B XHMUU:
HaOmonenueM. OmnucanueM. l3mepeHueM. OJKcrmepeMeHTOM, yMeHue oOpabaThiBaTh, OOBACHATH
PE3YNIbTAThI MPOBEICHHBIX OMBITOB M JIEIATh BHIBOIBI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METO/IbI
MMO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3aa4.

- BIIaJICHHE MTPaBUJIaMU TEXHUKH 0€30MaCHOCTH MPHU UCIOJIB30BAHUN XUMUYECKUX BEIIECTB.



Kon u HaumeHoBaHue popmMupyemMbix

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

KOMIIeTeHIN I O01mue JAucnunimHapHbie
OK 01. BsiOuparh cmocoObl pemieHus 3anad | B yacTu Tpya0BOro BOCIIHTAHUS:
npo¢eCCHOHAITBHON JIEATEITLHOCTH | - TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH - BJIQJIETh CUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOpas

MPUMCHUTCIIBHO K Pa3JIMYHbIM KOHTCKCTAM

MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTB K aKTUBHOM JIESTECILHOCTH
TEXHOJIOTUYECKON U COLIMAIbLHON HAIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOJIHATH TaKyIO JEATEIBHOCTD;

- HWHTEpec K Pa3InYHBIM chepam
PO eCCUOHAIBHON ICATEIBHOCTH,

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSITEIIbHO (hopMyIupoBaTh u

aKTyalu3upoBaTh MpoOlieMy, paccMaTpuBaTh ee
BCECTOPOHHE,;

- YCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WIH
OCHOBAaHHS JUIsl CpaBHEHUS, KiaccuPuKaluu u
0000IIeHMS;

- ONpeAeNATh LETu JCSTEIbHOCTH,
rapaMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTD, OIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISAM, OLEHUBATH
PHUCKH MOCTEACTBUMN JACATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIQJIETh HABBIKAMHU Y4€OHO-UCCIIeI0BATEILCKON U
MPOEKTHON JEeATEIbHOCTH, HABBIKAMU Pa3PEILICHUS
npobem;

- BBUIBIIATb NPUYMHHO-CJIEACTBEHHBIE CBS3U H
aKTYaJIM3UPOBATh 3aJ]lady, BBIIBUTATh THUIIOTE3Y €€

3aaaBaTb

BKJIIOYAET: OCHOBOTIOJIAraloIue TTOHSTHS
(XMMHUYECKUW  DJIEMEHT, aTOM, 3JEKTPOHHAas
o0oJiouka aToma, s-, p-, d-3JEKTPOHHBIC OpOHUTAIN
aTOMOB, WOH, MOJIEKYIa, BaJICHTHOCT,
AMEKTPOOTPUIATEIILHOCTh, CTCIICHh OKUCJICHHS,
XUMHYECKass CBs3b, MOIb, MOJISIpHas Macca,
MOJISIPHBIN o00BeMm, YTIICPOTHBIN CKeJIeT,
(yHKIIMOHANBHAS TPYIIA, paJuKal, HW30Mepus,
U30MEpPbI, TOMOJIOTHYECKHA P, TOMOJIOTH,
yIJIEBOJIOPOABI, KHUCIOPOA- W a30TcoepiKaliue
COCITUHECHUS, OMOJIOTUYECKH AKTHBHBIC BEIECTBA
(yrmeBompl, XHUpbI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BCHO, BBICOKOMOJICKYJISIPHBIE
COCUHEHUS, KPUCTAJUIMUECKas pelIieTKa, THIIbI
XUMHUYECKHIX peaknui (OKHCITUTEITEHO-
BOCCTAaHOBUTENBHBIE, 5K30-H OJHIOTEPMHYECKHE,
peakuuu MOHHOT'O oOMeHa), pacTBop,
JNEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
JNEKTPOIUTHYCCKAST  JIUCCOIHMAIINAS, OKHUCIIUTEb,
BOCCTaHOBUTEINb, CKOPOCTh XMMHUYECKON peakinu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI
(Teopus XMMHUYECKOTO CTPOCHHUS OpPraHMYEeCKHX
BEIIECTB AM. Bbytneposa, Teopus
ANMEKTPOIUTUYECKOM JUCCOLIMAINH,
nepuoanueckuii 3akoH .M. MengeneeBa, 3akoH
COXpaHECHHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHUH, (AKTOJIOTHUECKUE
CBEIICHHMSI O CBOHCTBaX, COCTaBe, MOJIYYCHUH U
6e30macHomM WCIIOTh30BaHUU BKHEUIITHX
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeITEIIbHOCTH YeJIOBEKa,;




IS
3a/1aBaTh

pelieHus, HaXOJUTb apryMeHTbI
JI0OKa3aTelIbcTBa CBOUX YTBEPXKIACHUIA,
IapaMeTpbl U KPUTEPUU PELICHMUS;

- AQHAJIM3UPOBATH IIOJYYEHHBIE B XOJE PpELICHUs
3a/la4d pe3ysbTaThbl, KPUTUYECKH OLIEHMBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh H3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- yMeTh UHTETPUPOBaTh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIIABHraTh  HOBBIC  HJEH,  Ipeaiararhb
OpI/IFI/IHaJ'II)HI)IG IIOaXOAbI N peHIeHI/Iﬂ;

- CIIOCOOHOCTH ux HCIIOJIb30BaHHSs B

II03HABATEJIBHON U COL[MAIIBHOW ITPAKTHKE

- yYMETb BBIIBJIATH XapakTEpHbIE IIPU3HAKU W

B3aMMOCBAA3b H3YUYCHHBIX HOHHTI/Iﬁ, IIPUMCHATH
COOTBCTCTBYIOIIUEC IIOHATHUA npu OINIMCaHUuH
CTPOCHUA n CBOMCTB HEOPTraHUYCCKUX n

OPraHWYECKUX BEIIECTB M MX [PEBPALICHUN;
BBISIBJISITh  B3aUMOCBSI3b XMMHMYECKUX 3HAHUHM C
NOHATUAMM M IIPEACTABICHUSAMU  JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOIb30BAaTh HAMMEHOBAHUS XUMHYECKUX

COEIMHEHUN MEXyHApOIHOTO COM03a
TEOPETHYECKOW WM NPUKIAJAHOW  XUMHH H
TPUBHAJIBHBIE HA3BaHHUA Ba)KHEHWINUX BEIIECTB
(3TunNEH, allCTHIIEH, TJIMLEPHH, (benou,
¢dopmanpaeru, YKCycHas — KHUCIOTa, TJIUIMH,

YTapHBIM Ta3, yIrIEKHUCIbIM a3, aMMHUAaK, TaleHas
U3BECTh, HErallleHas W3BECTb, IHUTbEBass Ccola U
JPYTUX), COCTABIATH (DOPMYIIBI HEOPTAHUUECKUX U
OPraHWYECKHUX BEIIECTB, YPABHEHUS XHMHMYECKHUX
peakuuid, OOBACHATb HX CMBICH; IOATBEPKAATh
XapakTEepHble XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH DKCIEPUMEHTAMU U 3AIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMETb  YCTAHABIMBATb  I[PUHAICKHOCTD
W3yYEHHBIX HEOPraHWYECKUX W OPraHMYECKHUX
BEILIECTB K OINPEINEICHHBIM KjaccaM U TIpyIIaM
COCIMHEHUH, XapaKTepu3oBaTb MX COCTaB H
BOKHEHIINE  CBOMCTBA;  ONPENEIATH  BUIBI
XUMHYECKHX  CBsi3el  (KOBaJIGHTHas, HWOHHAas,
MeTaJuIn4ecKas, BOZOPOJHAs), THUIIBI
KPUCTAITNYECKUX pemeTok BEIIECTB;
KJaccu(UIUpPoOBaTh XMMUYECKHE PEAKLINY;
-copMHUpOBaTh MPEACTABICHUS: O XUMHYECKOU
COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOW  KapTUHBI
MHpA, POJIM XMMHH B ITO3HAHWUH SIBJICHUM NIPUPOJIBI,




B (OpPMUPOBAHMHM MBIIUICHUS W  KYJIbTYPHI
JMYHOCTH, €€ (YHKIUOHAIBHOW TPAMOTHOCTH,
HEO0OXOIMMOM sl pEIICHUS TPAKTUIECKUX 33729 U
9KOJIOTUYECKA OOOCHOBAaHHOTO OTHONICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CpeJIe;

- yMeThb MpPOBOJUTH pPAaCYECThl MO XUMHUYECKUM
(dbopMyllaM U ypaBHCHHSIM XUMHUYECKUX PEAKIUN C
UCIIOJIb30BaHUEM bu3nIecKkux BEJIMYHH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIUYECTBECHHON
CTOPOHBI: Macchl, 00beMa (HOpMAaJIbHbIE YCJIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA, HCIOIH30BAThH
CHCTEMHBIC XUMHUYCCKUE 3HAHUS IS TMPHHATHUS
pelIeHn B KOHKPETHBIX JKM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMCHEHUEM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBA
MOKCKA, aHAIIM3a U UHTEePIpETaui HHHOPMAIIUH U
I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOTUHU [JIsI BBIITOJHCHUS
3a7a4 PO EeCCUOHATBHON NEATEIbHOCTH

B o6s1acTH HIEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA HAyKd U OOIIECTBEHHOW MPaKTHUKH,
OCHOBaHHOTO Ha Jiasore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro Mecra B
MOJTUKYJIBTYPHOM MHDE;

- COBEPILEHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOU
KYJbTYpbl KaK CpPEJCTBAa B3aUMOJCHCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTH HAy4yHOW JesITEeNbHOCTH,

FOTOBHOCTh  OCYILIECTBJISATH  NPOEKTHYIO U
HCCTIEI0BATENbCKYIO NeATEeIIbHOCTh
WHJIUBUIYaJIbHO U B TPYMIIE;

Osiaaaenue YHUBepPCaAJbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU J1eHCTBUAMM:

B) padora ¢ nunopmanmeii:

- BIIQJICTh HaBBIKAMHU TOJIy4YeHHUs WH(OOpMALUU U3
NCTOYHUKOB Pa3HBIX  THIIOB, CaMOCTOATECIIBHO
OCYHIECTBJISITh MOUCK, aHAJIU3, CUCTEMATU3AINIO U

- YMETh IUIAHUPOBATH WU BBINOIHITH XUMHUYECKUN
9KCHEpUMEHT  (TpeBpalleHus OpPraHNUYEecKuX
BEIIECTB MpPU HArpeBaHUHU, IOJIyYEHUE ITHIECHA U
U3y4CHHE €ro CBOICTB, KaUeCTBEHHbIE pEaKIMHU Ha
anbJeru/bl, Kpaxmall, YKCYCHYIO  KHCIIOTY;
JeHaTypanus OeJKOB NpU HarpeBaHHM, LIBETHbIE
peakuuu O€JIKOB; MPOBOAUTH PEAKLIUU HOHHOIO
oOMeHa, OmpenensiTh Cpely BOJHBIX PacTBOPOB,
KauecTBEHHbIE PEaKIMU Ha cylbdar-, kKapOoHAT- U
XJIODUJ-aHWOHBI, HAa KaTHOH AaMMOHUS; pellaTh
SKCTIIEPUMEHTAIIbHBIC 3a7aun 110 TemaM "Metaibr"
u "Hemeramnsl") B COOTBETCTBUU C TNpaBUIAMHU
TEXHUKHM O€30MacHOCTH IMpH  oOpallleHuu ¢
BEIIECTBAaMHM U J1a0OpaTOpHbIM O00OpYIOBAHUEM;
MIPE/ICTaBIATh pe3yJIbTaThl XUMHYECKOT0
JKCHepuMeHTa B (GopMme 3amMcd  ypaBHEHUH
COOTBETCTBYIOILIUX peakuuid U QopMyIUpoBaTh
BBIBOJIBI HA OCHOBE 9THX PE3YJbTaTOB;

- YMETh aHaAJIM3UPOBATh XUMHYECKYIO
uH(pOpMaIHIO, M10JIy4aEM YO0 u3 pa3HbIX
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MHTEpPIpPETAIi0 HHPOPMAIIUH PAa3TUYHBIX BUIAOB U
(bopM npencTaBieHus;

- co37aBaTh TEKCTHl B Pa3lUYHBIX (opmartax ¢
y4eTOM Ha3HaueHus MHGOpMaAlMM U 1eJeBOH

ayIUTOpUH, BBIOMpas oONTUMaIbHYO  (opmy
IPEACTAaBICHNS ¥ BU3YaIH3aLlUH;
- OLEHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH

I/IH(bOpMaI_[I/II/I, €€ COOTBCTCTBHC IIPAaBOBBIM H
MOPAJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIB30BAThL CpCACTBaA I/IH(I)OpMaLII/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTHII B PCIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHnu3alOHHBIX 3aga4 C CO6JIIOI[CHI/I€M
Tpe60BaHI/II‘/‘I OProHOMHUKH, TCXHUKHU 6C3OH3.CHOCTI/I,

TUTHUEHBI, pecypcocOepekeHusi, IMpPaBOBbIX U
3TUYECKMX  HOPM, HOPM  HH(DOpPMAIIMOHHOM
0€30I1aCHOCTH;

- BIIAQJCTh HABBIKAMHU PACIO3HABAHUS W 3aIUTHI
nHpopManuu, HHPOPMAIMOHHON OE30MaCHOCTH
JUIHOCTH

HUCTOYHHUKOB (CpPEICTB MaccoBOi HH(MOpMAaIHH,
cetb MIHTEpHET U Apyrue);

- BJAJETh OCHOBHBIMM METOJAAMHU HAYy4YHOI'O
IIO3HAHUS BELIECTB M XUMHYECKUX SBJICHUH
(nabmonenue, U3MEpEHHUE, AKCIIEPUMEHT,
MOJICJTUPOBAHUE);

- yYMETb IpPOBOAUTH pacyeTbl MO XMMHUYECKUM
(dbopMyIaM U ypaBHEHMSM XMMHMUYECKHX PEaKLUi C
HCII0JIb30BaHUEM du3naeckux BEJIMYMH,
XapaKTepU3YIOIUX BELIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCJIOBUS)
ra3oB, KOJHMYECTBA BEILECTBA; HCIOJb30BATh
CUCTEMHbIE XHMHUYECKUE 3HAHUS JJIs MPUHATUSA
pelIeHU B KOHKPETHBIX YKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM.

OK 04. DddexTnBHO B3aUMOIEHCTBOBATH U
paboTaTh B KOJIJIEKTUBE M KOMaHIe

- TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPENETIECHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHOW W COLMAJIBbHOU
eI TEILHOCTH;

OBiaagenue YHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU /1eliCTBUAMM:

0) coBMeCTHaA 1eATEJIbHOCTD!

- TMOHMMAaTh W UCIOJb30BaTh MPEUMYIIECCTBA
KOMaHJHOW U WHIMBUIYaTbHOU pabOTHI;

- MPUHUMATHh LEJIA COBMECTHON ESITEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JIECUCTBUS IO
ee JOCTIDKECHHUIO: COCTaBIATh IIJIaH JEeHCTBHUH,
pacnpenenaTb pojau ¢ Y4ETOM MHEHUN YYaCTHHKOB

- YME€Th IUIAHUPOBATH WM BBHINOIHATH XMUMHUYECKUMN
OKCIIEPUMEHT  (IIPEBpALLCHHUS OpPraHUYECKUX
BELIECTB NPU HArpeBaHMM, IMOJyYE€HUE ITHIEHA U
U3YYEHUE €T0 CBOWCTB, KAYECTBEHHbBIE PEAKIIMM Ha
anbJerU/bl, Kpaxmall, YKCYCHYIO  KHCIIOTY;
JieHaTypanus O€JIKOB NpU HarpeBaHUM, IIBETHBIE
peakuuu O€JKOB; MPOBOAUTH PEAKLIUU HOHHOIO
oOMeHa, OmpenensiTh Cpely BOJHBIX PacTBOPOB,
KauecTBEHHbIE peakIu Ha cylbdar-, kKapOoHAT- U
XJIODUJ-aHHOHBI, HAa KaTHOH aMMOHMS; pellaTh
SKCIIEpUMEHTAIbHBIE 3a7a4u 0 TeMaM ""MeTasisr"
n "Hemeramibl") B COOTBETCTBHM C IpaBWJIaMU
TEXHUKHM O€30MacHOCTH TMpH  oOpalleHuu ¢
BEIIECTBAMH M J1a0OpaTOpHBIM 00OpY/IOBAHUEM;

11




00CyX1aTh pe3yJIbTaThl COBMECTHOM palboOThI;

-  KOOpAMHHPOBaTH U BBINOJHATH paboTy B
YCIOBUSAX peaJIbHOTO, BUPTYaIbHOI'O u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILECTBJIATh IO3UTHBHOE CTPATErMYECKOE

MOBEICHUE B PA3IMYHBIX CUTYalUAX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM
OBiajgeHne yHUBepCAJbHBIMHU PeryJJsiTUBHBIMU
AefCTBUAMU:

I') MPUHSTHE ce0sl U APYTHX JIIOIEH:

- IPUHUMATh MOTUBEI U apTYMEHTBI IPYTUX JIFOICH
[P aHAJN3€ Pe3yIbTaTOB JACSITENbHOCTH;

- IpHU3HABaTh CBOE IMPABO M MPABO JPYTUX JIFOJICH
Ha OIIMOKHU;

- pa3BHBaTh CIIOCOOHOCTh TIOHMMATh MHpP C
TIO3UIIUU IPYTOTO YEJIOBEKa,

MIPEICTaBIATh pE3yJIbTaThI XUMHUYECKOIO
JKCIiepUMeHTa B (¢GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuii #u (QOpMyIUpOBaTH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXKArOIIEeH
cpenbl, pecypcocOepereHI0, IPUMEHTh 3HaHUS
00 U3MEHEHUU KJIMMaTa, IPUHLUIIBI OepeKIUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO AEHCTBOBATH B
YpEe3BBIYAIHBIX CUTYAIHSIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIMTAHHUSA:

- c(OPMHUPOBAHHOCTb HKOJOTUYECKON KYIbTYpHI,
IIOHUMAaHHE BJIMUSHUSA COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOM U
COLIMAJIBHOW  Cpelbl, OCO3HAHHWE TJI00aIBLHOIrO
XapakTepa 3KOJOrMYECKUX MpolieM;

- IUIAHMPOBAaHHME M OCYLIECTBICHUE JACUCTBUN B
OKpYKaloIllEW Cpelle Ha OCHOBE 3HAaHUsA LEJeH
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE NEHCTBUU, IPUHOCALIUX BPE
OKpY>Karolleu cpere;

- yYMEHHE MPOTHO3MPOBaTh HEOJIArONpUsATHBIC
9KOJIOTHUYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUMN, TPEAOTBPALIATh UX;

- pacimpenue OITBITA NEeATEIILHOCTH
9KOJIOTHUYECKON HAIPaBJIEHHOCTH;
- OBJIaJIEHIE HaBbIKaMH y4eOHO-

HCCIIEIOBATENBCKOW, IPOEKTHOM H COUMAIBHOU

- cpopMUpPOBATh MPEACTABICHUSA: O XUMHUYECKON
COCTABJIAIOLIEH  eCTeCTBEHHOHAYYHOH  KapTHHbI
MHpa, pOJIM XUMHUH B [MO3HAHUU SIBJICHUM IPUPOJIBL,
B (opMUpOBaHMM MBIIUICHUS H  KYJIbTYpPbI
JUYHOCTH, €€ (YHKIUMOHAIBHOM TI'pPaMOTHOCTH,
HEOOXOIMMOM IS pelIeHus MPAaKTUYECKUX 3aa4 U
9KOJIOTMYECKH OOOCHOBAHHOTO  OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeEE;

- yMeThb coOMIoAaTh MpaBWila HSKOJIOTMUYECKU
11e51eco00pa3HoOro MoBeAeHUs: B OBITY U TPYJIOBOM
NESATEIbHOCTH B IEJIIX COXPAaHEHUS CBOEro
3lI0pOBb M OKDPY)KAIOIIEH NPUPOJHOW Cpembl;
YUUTHIBaTh OMACHOCTh BO3JEHCTBUS Ha IKHUBBIC

OpPraHu3Mbl OINPEAEIICHHBIX BELIECTB, IOHUMAs
CMBICT TIOKa3aTesid MpelesIbHOM  JOMYyCTHUMOMN
KOHLEHTpALIUU
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JIeSITEIIbHOCTH;

IIK 6.2. OcymecTBIATh ONEpalUK C JCHEKHBIMH
CpeICTBaMH, IEHHBIMH OyMaramu, OJaHKaMu
cTtporoii otdeTHOCTH. OQOpMIATH JEHEKHBIC H
KacCOBBI€ JOKYMEHTHI.

- TOpPUMEHSTh 3HAHUSA XUMUU IS pEIICHUs
npoeCCHOHATBHBIX 33a]a4 M aHAJIN3a B
Pa3IUYHBIX MPOo(ecCHOHANBHBIX CUTYAIUSX.

-UCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHUS
B MMPAKTUYECKOMN AEATEIBHOCTH U
HOBCEIHEBHOU KU3HU.
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1.3. KosinuecTBO 4acoB HA 0CBOeHHe Padoueii MporpaMMbl IMCUUILTHHBI:
MakcumanbHas Harpy3ka odydatomierocs - 68 4acoB, B TOM 4ucIe:
- TeOpEeTHIeCcKOe o0ydeHne — 52 Jaca,
- IpaKTUYeCKHe 3aHATHsS — 16 yacos.

1.4. ®opma koHTpOJsi: 1M PepeHITUPOBAHHBIH 3a4eT.



2. CTPKTYPA U COAEP) KAHUE JUCIUIIJIMHBbI
2.1 O6beM TMCUMILTHHBI M BU/bI Y4eOHOH padoThl

Bun yueOnoit paboThl O06Bem yacoB
O0beM 00pa3oBaTeIbHON HATPY3KHU 68
O0s13aTesIbHAsI KOHTAKTHAsA (AyANTOpPHAasi) yyeOHasi HATPy3Ka (Bcero) 52
a) 3aHATHS 110 TUCLMILIMHE

- B TOM YUCJIE€ IPAKTUYECKUE 3AHITUS 14

- B TOM 4HCII€ J1a00paTOpHbIE 3aHATHUS 2
KOHCYJIbTaIMsI -
CamocrositenpHas pabota o0ydaronierocs (BCero) -

IIpomeskyTounas arrectauus B gopme 1uddepeHIUpPOBAHHOIO 3a4€Ta
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2.2 TemaTuuyeckuii MJIAH U coJiep:KaHue YUeOHOM TMCUMILTHHBI X UMHUA

HaumenoBanue Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoHAIBHO- Oo0bem dopmMupyembie
pa3iesioB U TeM OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKHE 3aHATHS, NPUKJIATHOM 4yacoB KOMIIeTeHIIHH
MOAYJIb (IPY HAJIMYMH)
OCHOBHOe co/Iep:KaHue

Paznea 1. OcCHOBBI CTPOEHUS BelleCTBA 10
Tema 1.1. CTtpoenue Conep:kaHue y4eOHOT0 MaTepHuaJia 6 OK 01
aTOMOB XHUMHYECKHX 1. Ctpoenue aTOMOB XUMUYECKUX IEMEHTOB. XUMHUECKUN JIEMEHT 2 OK 04
3JIEMEHTOB U IpUpoaa | 2. DiekTpoHHas KoHpurypaius atoma. Kinaccudukanus XuMUYECKUX 3JIEMEHTOB (s-, P- 2
XHMHYeCKOH CBA3H , d-3J71eMeHTHI).

IIpakTnyeckoe 3ansitue Nel

CocraBieHue IeKTPOHHBIX POPMYIT aTOMOB XUMUYECKUX JIEMEHTOB 2
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
Ilepuoanyeckuii 3akoH | [lepuonnueckas cucrema xumudeckux snementoB J1.M. Menneneena. 2 OK 04
u Tabmua .. CrpyKTypa NepuoandecKoi CUCTEMbI
MemnpeieeBa

IIpakTnyeckoe 3ansaTue Ne2 Pemenne 3a1a4d. XapakTepuCTUKAa XUMUIECKOTO 2

AJIEMEHTA T10 MOJIOKEHHUIO B IEPUOJNYECKON CUCTEME XMMUYECKHX d1eMeHToB J[.1.

MeHnieneena
Pasznen 2. XuMHYEeCKHE peaKkunu 12
Tema 2.1. Tunsi Copaepxxanue y4yeOHOro MaTepuaJia 6 OK 01
xumMHu4eckux peakuuii | 1. Kinaccudukanus u THIBI XMMHYECKMX peakUil ¢ yyacTHeM HeOpraHUuYeCKHX 2 OK 04

BEIIECTB.

2. CocTaByieHHE U YPaBHEHUN OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM 2

HJIEKTPOHHOTO OaaHca.

ITpaxkTuyeckoe 3ansitue Ne3 2

. PacueTsl o ypaBHEHHSIM XHUMUYECKUX PEAKIMH C UCIIOIB30BaHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA.
Tema 2.2. Copepxxanue y4eOHOro MaTepuasa 6 OK 01
DJIEKTPOJIUTHYECKAS 1.Teopus anexkTpoauTHuecKoil nucconranuu. MoHbl. DeKTpoauThl, HEANEKTPOIUTHI. 2 OK 04
AUCCOLUALNS H Peakmiu nonHoro ooMeHa. OK 07

MOHHLIA 00MEH

2. CocrapiieHue peakiiii HOHHOTO 00MEHa ITyTeM COCTABJICHHS MX TIOJHBIX H
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COKpAIlICHHBIX HOHHBIX YPABHEHU.

JladoparopHnoe 3ansiTue Ne 1 2

Pemenue sxcnepuMeHTanbHbIX 3a1a4. VccnenoBanue TUIIOB M IPU3HAKOB XUMUYECKUX

peaKIui.
Paznea 3. CTpoeHne M CBOMCTBA HEOPraHMYECKHUX BeleCTB 18
Tema 3.1. Conep:kaHnue y4eOHOT0 MaTepHuaJia 6 OK 01
Knaccupurkaumus, 1. Knaccudukamus HeopraHudeckux BemecTB. [IpocThie U CI0XKHBIC BEIIECTBA. 2 OK 02
HOMEHKJIATYpa U 2. Tunsl KPUCTAJUTMUECKUX PEUIETOK (aTOMHAasi, MOJICKYJIsipHasi, HOHHas, 2 OK 04
CTpoeHHe METAJIINYECKas]).
HEOPraHUYecKuXx IIpakTHyeckoe 3ansaTHe Ne4. 2
BelleCTB Pemenne 3amau mo kiaccuUKAUMK, HOMEHKJIATYpE W XHMHUYECKHM (GopMyiam

HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB
Tema 3.2. ®dusuko- Coaep:xxanue yue0HOro MaTepHaJia 12 OK 01
XuMHn4eckme coiictBa | 1.Meramisl, o0mme GU3NYecKue U XUMUYECKUE CBOMCTBA. 2 OK 02
HEOPraHu4YeCcKuX 2. Koppo3us MeTaymioB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAILIOB OT KOPPO3UHU 2 OK 04
BellecTB 3. Hemeramsl. O0mue ¢pusnveckne 1 XUMHUECKUE CBOMCTBA HEMETAIIJIOB. 2

KJaccu(UKalus 1 HOMEHKIaTypa 2

4. XuMU4eCcKrue CBOMCTBA OKCHJIOB, THAPOKCHIOB. 2

5. XuMHudeckre CBOMCTBA KHUCIIOT, COJIEH.

IpakTuyeckoe 3ansitue Nes 2

CocraBieHue  ypaBHEHHMH  XUMHYECKMX  peakuuil.  PemieHue  mpakTuko-

OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/1a4.
Pa3nea 4. CTpoeHne 1 CBOMCTBA OPraHUYeCKUX BelleCTB 20
Tema 4.1. Conep:xanue yueOHOT0 MaTepHaJia 6 OK 01
Kaaccnduxanus, 1. Ilpenmet opranndeckoil xumun. OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO 2 OK 04
cTpoeHHe 1 CTPOEHUs OpraHudeckux coequHenuit A.M. bytnepoga. 2
HOMEHKJIATYypa 2. IlpuHnunsl Ki1accuGUKalUK OPraHUYECKUX COSTMHEHUH.
OpraHUYecKHuX IIpakTnyeckoe 3anaTue Neb 2
BCIIECTB CocraBieHue CTpyKTypHBIX (hOpMYIT U Ha3BaHUN OPraHMYECKUX BEIIECTB
Tema 4.2 CBoiicTBa Coaep:xkanue yueOHOTr0o MaTepHaJia 10 OK 01
OpraHHYecKHuX 1. IIpenenbHbIE YIIIEBOAOPO/IbI, FOMOJIOIMUECKUHN PsiZI, CBOMCTBA, HAXOXK/ICHUE B 2 OK 02
coeUHeHU pUpoJIE. OK 04

2. HenpenenbHble yriieBOJOPOIbI 2
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3. Kucnopojconepxaiiue coeIMHeHUS. (CITUPTHI U (PEHOIIBI, KAPOOHOBBIC KUCIOTHI U 2
3(hupBl, ABIETU]IBI U KETOHBI, )KUPBI, yIiieBobl). CBONCTBA, IPUMEHEHHE 2
4. Azorcozepkaniue coeAMHeHNs (AaMUHBI 1 aMIUHOKHCIIOTHI, OCJIKH).
IIpakTHyeckoe 3ansiTue Ne7 2
Pemenue 3agau. ['omonoru u u3omMepsl, HOMEHKIIATypa
Tema 4.3. Conep:kaHnue y4eOHOT0 MaTepHuaJia 4 OK 01
Nnentudukanus 1. benku. XKupel. YraeBoasl. [Ipumenenne n 61oaoruueckas pojp yriieBoJ0B 2 OK 02
OPraHuYecKux OK 04
BELEeCTB, UX 3Ha4YeHue | 2. Poib opraHm4eckoil XuMHUM B MEIUIIMHE, CO3/IaHUH HOBBIX MaT€pUaIOB, HOBBIX 2 IIK 6.2
U pUMeHeHHe B HUCTOYHUKOB YHEPTUU
OBITOBOI U
NMPOU3BOJACTBEHHOM
AeATeTbHOCTH
yeJjioBeKa
Paspean S. Kunernyeckue 1 TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX 2 OK 01
peaxkuui OK 02
Tema 5.1. CkopocTh Coaep:xanue yueOHOTro MaTepHaJia 2
XUMHYeCKHX peaknui. | CKOpOCTh XUMUYECKUX peakuuid. XMMHUECKOe paBHOBECUE 2
XumMnueckoe
paBHOBecHe
Paznea 6. PacTBOpBI 2
IlonsiTHe 0 pacTBOpax OK 01
PactBopsl. PacTBoprMocTs. MaccoBast 10151 paCTBOPEHHOTO BEILIECTBA. 2 OK 02
OK 07
Paspean 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 4
Xumuss B ObiTy ™ | HoBelilne qoCTHKEHNS] XUMUYECKOW HAYKA U XUMUYECKON TEXHOJIOTUH 4 OK 01
NMPOM3BOACTBEHHOI HuddepennmpoBannbiii 3a4eT OK 02
AeATeTbHOCTH OK 04
yeJioBeKa OK 07
IK 6.2
Bcero 68
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3. YCJIOBUS PEAJIM3AIIMM YYEFHOM JUCHUATIIAHBI
3.1. MatepuajbHO-TEXHHYECKOE O0ecreyeHne

Peanmzanust yueOHOU auCHUIUIMHBI oOOecliedeHa HaaudueM KaOWHEeTa €CTEeCTBEHHO-
MaTeMaTHYeCKUX JAUCLHUILINH.
Crenani3upoBaHHas MeOeb:
Cton (YIUTEIbCKUI)
Cton (KOMIBIOTEPHBIN)
Crynbs
Kpecino (koMnbroTepHOE)
Jlocka menoBast
HIxad
MH(OPMALIMOHHBIE CTEH/IBI

Texnuveckune cpercTra 0Oy4eHHUS:
1K (cucTemHbIi GJI0K, MOHUTOD)
MynbTHMEANA IPOSKTOP

OKpaH

OmneparrionHas cuctema «Astra-Linux SE»
Oducurrit mpoaykt «Liber office»

MeTtoaudeckoe obecneyeHue:
MeTtoauueckue YKa3aHus 110 BBIITOJIHCHUIO ITPAKTUYCCKUX 3aHATHH O JUCIUIIIINHE «XUMUS

3.2. UndopmanuonHoe odecrneyeHue 00ydeHHs
Jlist peanuzanuu mporpaMMbl OuOIMoTeuHblid Goua Grmnana numeer
3.2.1. IleyaTHble U3TAHUA
OcHOBHbIE HCTOYHUKH

1. AndunorenoBa, M. B. Xumus : y4yeOHHMK U TMPAKTUKyM [IJIsI CPEIAHETO
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. - 2-¢
u3M., uchp. u jom. - Mocksa : IOpaiit, 2023. - 291 c. - (IlpodeccuonanbHoe obpazoBaHHeE). -
ISBN 978-5-534-11719-6. - Tekcr : HEMOCPEICTBEHHBIH.

2. Andwunorenora, M. B. Xwumus : y4eOHMK U TPAKTUKYM [UIsI CPEIHEro
npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. - 2-¢
W3J1., ucrp. u jmon. - Mocksa : FOpaiir, 2023. - 291 c. - (IlpodheccuonansHoe oOpazoBaHue). -
URL: https://urait.ru/bcode/513807 (nmata oGpamenus: 06.04.2023). - Pexum pocryna: ObC
FOpaiit, ni1s 3apeructpup. noias3oBarenei. - ISBN 978-5-534-11719-6. - Tekct : 31eKTPOHHBIH.

3. TadbpuensH, O. C. Xumus : 10-ii xmacc (6a3oBeIii ypoBeHb) : yueOnuk / O. C.
I'a6puensu, U. I'. Octpoymos, C. A. Cnankos. - 5-e u3z., crep. - Mocksa : [Ipocsemmenune, 2023.
- 128 c¢. : un. - URL: https://znanium.com/catalog/product/2089902 (mara oOpaieHus:
12.09.2023). - Pexxum pocryna: OBC Znanium.com, ajst 3apeructpup. moib3osareneii. - ISBN
978-5-09-107222-8. - TekcT : 2IeKTPOHHBIH.

4. I'abpuensn, O. C. Xumus. 11 knacc (6a30Bblil ypoBens) : yueOHuk / O. C. I'abpuensn, U.
I'. Octpoymosg, C. A. Cnaakos. - 5-e u3z., ctep. - Mocksa : [IpocBemenue, 2023. - 127, [1] c. :
un. - URL: https://znanium.com/catalog/product/2089904 (nata o6pamenus: 12.09.2023). —
Pexxum nmocrtynma: DBC Znanium.com, s 3apeructpup. monb3opareneit. - ISBN 978-5-09-
103623-7. - TeKkcT : 2NEKTPOHHBIH.

5. Pymsutuc, I'. E. Xumus. 10 knacc. ba3osiit ypoBens : yueOnuk / I'. E. Pyasutuc, @. T
®enpaman. - 9-e wu3n. - MockBa : Ilpocemenme, 2022. - 224 c¢. - URL:
https://znanium.com/catalog/product/2090093 (mara oOpamenus: 12.09.2023). - Pexum
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noctymna: bC Znanium.com, st 3apeructpup. mnoib3oBarenei. - ISBN 978-5-09-099536-8. -
Tekcr : 37eKTPOHHBIN.

6. Pymsutuc, I'. E. Xumus. 11 kmacc. ba3ossriii ypoBens : yueOnuk / I'. E. Pymsutuc, @. T
Oenpaman. - 9-e w3n. - MockBa :  IlpocBemenme, 2022. - 224 c¢. - URL:
https://znanium.com/catalog/product/2090096 (mara oOpamenus: 12.09.2023). - Pexum
nocryna: ObC Znanium.com, ais 3apeructpup. monb3osareneit. - ISBN 978-5-09-099537-5. -
TeKCT : AIEeKTPOHHBIN.

JlonoIHUTeIbHAS JTUTEpaTypa

1. I'muaka, H. JI. 3amaun m ynpakHeHus mo oOmiedt xumuu : yueOHoe mocobue / H. JI.
I'munka, T. E. AnekceeBa, H. b. Ilnarynosa, T. E. XpunynoBa. - Mocksa : KnoPyc, 2023. - 240
c. - URL: https://book.ru/book/949214 (nata obpamenus: 06.04.2023). - Pexxum gocryna: 9bC
Book.ru, s 3apeructpup. nonb3oBatenci. - ISBN 978-5-406-11511-4. - TekcT : 3JIGKTPOHHBI.

2. 3aiines, O. C. Xumus. JlabopaTopHBIi NMPaKTHKYM B COOPHHUK 3a/1a4 : ydeOHOe mocodue
JUIs cpesiHero npodeccuonanbHoro odpaszosanus / O. C. 3aiines. - Mocksa : FOpaiit, 2023. - 202
c. - (ITpodeccronansuoe obpazoBanue). - URL: https://urait.ru/bcode/513541 (nata obOpareHus:
06.04.2023). - Pexxum pocryna: DBC Opaiit, st 3apeructpup. nosb3oBateneit. - ISBN 978-5-
9916-8746-1. - TekcT : 3JIEKTPOHHBIH.

3. Pocun, M. B. Xumusa. Y4eOHMK M 3aJa4yHHMK : IS CPEAHET0 MHpodEeCCHOHAILHOIO
obpazosanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. - Mocksa : IOpaiit, 2023. - 420 c. -
(ITpodheccuonanpuoe obOpaszoBanme). - URL: https://urait.ru/bcode/512022 (mara oOpalueHwus:
06.04.2023). - Pexxum moctyna: DbC FOpaiit, ams 3apeructpup. moib3osateneii. - ISBN 978-5-
9916-6011-2. - TekcT : 3JIEKTPOHHBIH.

4. OneitaukoB, H. H. Xumus. AIropuTMbl pelieHus 3a1a4d U TECTHI : yueOHOe mocodue s
cpennero npodeccuonanbHoro odopaszosanus / H. H. Oneiinukos, I'. I1. MypaBbeBa. - 3-¢ 3.,
ucnp. u gom. - Mocksa : FOpaiit, 2023. - 249 c. - (IlpodeccuonansHoe obpazoBanue). - URL:
https://urait.ru/bcode/513860 (nata obpamenus: 06.04.2023). - Pexxum nocryma: DBC IOpaiir,
JUTSE 3aperucTpup. mosib3oBareneid. - ISBN 978-5-9916-9665-4. - Tekcr : 2JIeKTPOHHBIH.
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4. KOHTPOJIb M OIEHKA PE3YJBTATOB OCBOEHHMS YYEBHOM

JUCIHUIIVINHBI

KouTtpons u pe3ynbTarbl OCBOEHMS] Y4eOHOM MuCHUIUIMHBL. KOHTpoNb W pe3ynbTaThl
OCBOCHMS Y4eOHOW TUCHMIUIMHBI OCYLIECTBISICTCS IPEMOAaBaTeIeM B MPOILECCe MPOBEICHUS
MPAKTUYECKUX 3aHATUH U J1a0OpaTOPHBIX pPadOT, TECTUPOBAHUS, a TAaKXKe BBIITOJIHEHUS
00y4aroUMUCs UHAUBUIYAJIbHBIX 3aJaHU, IPOEKTOB, UCCIEA0BAHNN.

XapakTepuctuka OCHOBHBIX BUJIOB @opMBl W METOABI  KOHTPOJS
JIeSITEIIbHOCTH CTY/ICHTOB pe3yJIbTaTOB 00yYEHUs
OOyuaromuiics yMmeer dhopMymupoBaTh

0a30BbI€ MOHATHS U 3aKOHBI XUMHU

YCTHBIN ((ppOHTANTBHBIN) OTIPOC

OOyyaromuiicst 3HaeT XapaKTEPUCTUKU THUIIOB
XUMHYECKUX PeaKIni

BBIINIOJIHCHHEC HpaKTHqGCKOﬁ pa6OTBI

OOyyaromumiicss oOnanaeT HaOOpPOM 3HAHUIA,
MOJIYYEHHBIX B pe3yJbTaTe HM3Y4YCHHS pasneia
«CTpoeHHE W  CBOMCTBA  HEOPraHHUYECKUX
BEIIECTBY»

YCTHBIN KOHTPOJIb B bopme
WHMBUIYaIbHOT0, ()POHTAIBHOTO OMPOCa.

OOyuaronumiics oOnamaer HaOOpPOM YMEHHI,
MOJIYYEHHBIX B pe3yJbTaTe HM3y4YCHHUS pasneia
«CTpOCHHE M CBOMCTBA OPraHUYECKUX BEIICCTBY

BBITTOJTHCHHUEC MMPAKTUYCCKUX pa60T

OOyuvaromumiics oOnanaeT HaOOpPOM 3HAHUIA,
NOJYYEHHBIX B pE3yJbTaTe M3Y4eHHs pasjerna

YCTHBIH KOHTPOJIb B dbopme
WH/IMBUYyAIEHOTO, ()POHTAILHOTO OIPOCa,

«Kunernueckue u TEPMOJIMHAMUYECKHUE .
BBIIIOJIHEHHE TECTOBBIX 3aJaHUI

3aKOHOMEPHOCTHM  IPOTEKaHUs  XUMHUYECKUX

peaKuuii»

OOyuatomuiics ob6nagaer HabOpOM yMEHHH,
NOJYYCHHBIX B pe3yibTaTe HU3ydeHHs pas3ziera
«PacTBOpBHD)

YCTHBIN KOHTPOJIb B bopme
MHAUBUAYAJIBHOTO, POHTAIIBHOTO OIpOCa,
BBITNIOJTHEHUE TECTOBBIX 3alaHUN

OOyuaromumiicss oOnanaer HabOpOM 3HAHU,
MOJIYYCHHBIX B peE3ylbTaTe M3Yy4EHUs pas3zeciia
«Xumust B OBITY M TPOU3BOACTBEHHOMN
JEATEIbHOCTH YEII0BEKA»

IIPEJICTaBICHUE pedeparos,

Mpe3eHTalNI

JIOKJIAJIOB,
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@®opMbI M MeTOAbI KOHTPOJISI M OLEHKH Pe3yJabTATOB O00y4YeHHsl JOJLKHbI MO3BOJISTH MPOBEPATh Yy 00y4YaloIIUXCS He TOJBKO
copMUpPOBAHHOCTDH NPEeIMETHBIX Pe3YJIbTATOB, HO M Pa3BUTHE JUYHOCTHBIX U MeTANPeIMETHBIX Pe3yJbTATOB 00y4YeHusl.

Pe3yabTaTsl @DopMbI U METOAbI KOHTPOJISI
OcHOBHBIE OKA3aTeJIU OLIEHKH pe3yJbTaTa
(JIMYHOCTHBIE U MeTanpeIMeTHbIE) OLlEHKH
JIMYHOCTHBIE Pe3yJIbTATHI
- YYBCTBO TIOpAOCTM H YBAXKCHHA K MHCTOPUHU U | - IPOABJICHUC I'PAXKIAAHCTBCHHOCTH, MIATPUOTU3MA, HHTepHpeTaHI/IH PE3YyJIbTATOB

JOCTHUKEHHUSIM ~ OTE€YECTBEHHOM XMMHUYECKOM HayKH; | - 3HAHUE UCTOPUU CBOEU CTPAHBI; HAOJIOEHUH 3a NeSTEeIbHOCTBIO
XUMHYECKH TPAMOTHOE TIOBE/ICHHE B IPO(ECCUOHATLHOM | - JEMOHCTpAlUsS TOBEIEHUS, JOCTOMHOro TpaxaaHnuHa P® | o0ywaromerocss B Ipoiiecce
JESATEILHOCTH M B OBITY MPU OOpaIEHUH ¢ XMMHUYECKUMU | TIPOSIBJICHHE aKTUBHOM YKM3HEHHOHN TO3UIINH; OCBOCHUS o0OpasoBarenbHON
BEILIECTBAMM, MaTEPUATIAMU U MPOLIECCAMMU; - MpPOSIBIICHUE YBAKECHUSA K HAUMOHAIBHBIM W KYJbTYPHBIM | POTPAMMBI
TpaauuusM Hapo10B PD;
- CITOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3AHHBIC C
XUMHUYECKUMHU SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE
peLIEHHs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IGHHOCTH
- TOTOBHOCTH K COBMECTHOM TBOPYECKOM NESITEIBHOCTH | -IEMOHCTpalUs c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS,
WNHTrepnperanus  pe3yibTaToB

IIpu CO3JaHUH y‘IC6HLIX IIPOCKTOB, PCIICHUHU y‘IC6HHX nu

OTBCHAOIICTO COBPEMCHHBIM PCaAJIUAM;

Ha6JHOIIeHI/If/'I 3a ACATCIbHOCTBIO

MO3HABATENBHBIX  3a]a4, BBINOJIHEHUH XHMHYECKHX | - IPOSBICHUE OOIIECTBEHHOTO CO3HAHUS;
oOyuyatomierocss B mpolecce
JKCIIEPUMEHTOB - BOCIIMTaHHOCTb U TAKTUYHOCTb; o
. . | oOcBOCHHs o0Opa3oBarenbHON
- IEMOHCTpAIUsl TOTOBHOCTH K CaMOCTOSITENIbHOM, TBOPUECKOI
IIPOrPaMMBI.
JESITEIbHOCTH
- OCO3HaHUA HE00X0IUMOCTH UCIIOJIb30BaHUs | - BBIOOp M TPHUMEHEHHWE METOJOB U CHOCOOOB pelleHus
JOCTHKEHUM  XUMMM  JJIi  PEUIeHHs  BONPOCOB | MpoQecCHOHATbHBIX 3a1a4 WuTepnperanyst  pe3yJabTaToOB
PaIMOHAIBLHOTO MPUPOAONOIB30BAHUS HaOJII0/IEHUH 3a AESITEeIbHOCTHIO
- YMEHHME UCIOJb30BaTh JIOCTHIKEHUS COBPEMEHHOMU oOyyaromierocss B Tpoliecce
XUMHUYECKONH HAyKM M XUMHYECKMX TEXHOJIOTUH JUIs OCBOEHUS o0Opa3oBaTenbHOI
MTOBBIIIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO IIPOrpaMMBbI
pa3BUTHUSA B BBIOpaHHOM npodeccuoHaIbHOM
JESITENIbHOCTH;
— yOexnEéHHOCTH B 0CO00H 3HAUMMOCTH XHMHUHM JJIS | - MHTETpalus 3HaHUH U3 pa3HbIX MpeAMETHBIX obacTei; VyacThe B KOJUIEKTUBHBIX

COBPEMEHHON IMBWIM3ALUU: B €€ TyMaHUCTHYECKOU
HANpPABJIECHHOCTH WU BAXXHOM pPOJIM B CO3IaHUU HOBOU

- BBIIBWKEHHUE HOBBIX UEH, IpeiaraTb OpUriHAIbHBIE
MOJXO0/Ibl U PEUIEHUS;

MEPOIPHUATHSAX, IPOBOIUMBIX HA
Pa3INYHBIX YPOBHAX
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0a3bl MaTepHAIbHOW KYJIbTYphI, PEUIEHUU TI00AThHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHsI YEIOBEYECTBA —
CBIPbEBOM, SHEPreTUYECKOM, MUIIEBOM U IKOJOTHYECKON
0€30MacHOCTH, B PAa3BUTHUU MEIUIUHBI, O0ECIICUCHUHU
YCIOBUH  YCHENIHOTO  TpyAa U DKOJOTUYECKHU
KOM(OPTHOM JKM3HH KaKJOTO WiIeHa 00IecTBa

- CIIOCOOHOCTh MX HCIOJb30BaHUS B IIO3HABATENBHON H
COLIMAJIBHOM ITPAKTHUKE

— TOTOBHOCTh K TMPOJOJKCHHIO OOpa3oBaHUs W
ITOBBIIICHHIO KBTI (UKAITIH B n30paHHOM
poecCHOHATLHOM JIEATEIPHOCTH Ha OCHOBE Pa3BHUTHS
JINYHBIX UH()OPMAITMOHHO-KOMMYHHUKAITUOHHBIX
KOMIICTCHITH;

- I[eMOHCTpaL[I/ISI JKCIIaHUA yLII/ITBCSI;

- CO3HATEIILHOE OTHOIIEHHE K MPOJOJDKCHHIO 00pa30BaHHS B
BVY3e

- JIEMOHCTpalus HHTepeca K Oyaymieit mpodeccum;

NunuBuiyanbHbIE TPOEKTHI

METaNnpeaAMETHbIC PE3YyJIbTAaThl

— NOPUMEHSTh B MPOLIECCE NMO3HAHUA, HUCIOJIb3YEMBIE B
XUMHU CHMBOJIMYECKUE (3HAKOBBIC) MOJIETIH,
MpeoOpa3oBEIBATh  MOJICNBHBIE  TPEICTABIICHUS  —
XUMHUYECKUI 3HaK (CHMBOJ) OJJIEMEHTa, XUMHYECKas
dbopMyna, ypaBHCHHE XHMHUYECKOW PEAKIUH — IIPH
pelleHnr Y4eOHBIX IMO3HABATENbHBIX M MPAKTHUYECKUX
3ajad, MIPUMEHSTh Ha3BaHHbIE MOJIETIbHbIE
MPECTABIICHUS IS BBIABJICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUMN.

- BJAJACTh OCHOBAMHM METOJOB HAy4YHOTO ITO3HAHUSA
BEILIECTB U XUMHUYECKHUX PEAKIUN;

- ACMOJI30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA IIPU

- OpraHu3auus CaMOCTOATENIbHBIX 3aHSATUA B XOJ€ HU3YyYCHUS
0011e00pa3oBaTeNIbHBIX TUCIUILINH,

- YMEHHUE IJIAHUPOBATh COOCTBEHHYIO JIEATEIbHOCTB;
- OCYIIECTBJIEHHE KOHTPOJs M KOPPEKTUPOBKHU
JIeATEIILHOCTH,

- HCHOJIb30BaHUE PA3IMYHBIX PECYPCOB ISl JOCTHXKEHMS
MOCTaBJICHHBIX IIeJIeH

cBOEH

Kontpons rpaduka BeIIOTHEHUS
WH/IMBUIYAIBHOW  MPOEKTHOU
paboThI 00y4YArOIIETOCs

paboTe ¢ XUMHYECKOM HMHpOpMaLUeil: NPUMEHATh

MEXIIpeIMeTHble ((pu3nueckue ©  MareMaTHU4YecKHe)

3HAKK W CHUMBOJBL,  (QopMmyibl, aOOpeBHATYpHI,

HOMEHKJIATYpY;

— yMeHHe TyOIMYHO TPEACTaBIATH  PE3YNbTAThl | - IEMOHCTPAIMS KOMMYHUKATUBHBIX CIIOCOOHOCTEN; HaGnronenue 3a pOIIBIO
COOCTBEHHOTO  MCCJEIOBAaHUS, BECTH  JUCKYCCHH, | - YMEHHE BECTH JAMAJIOr, YYUTHIBAS TO3MLMIO JAPYTHX | 0Oydaromierocs B rpymnie
JOCTYITHO ¥ TApMOHHYHO coueTasi cojiepxaHue U GOopMbl | YHaCTHUKOB JI€ATEIbHOCTH;

IIpeICTaBIsIeEMON uHpopMaun CpeACTBaMH | - YMEHHUE pa3pelInTh KOHPINKTHYIO CUTYAIHIO

I/IH(bOpMaIII/IOHHBIX N KOMMYHUKAIIMOHHBIX TGXHOHOFHﬁ;
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— CaMOCTOATCIIbHO INNIAHUPOBATH U OCYHICCTBJIATE CBOIO

- IEMOHCTpAITUs CIIOCOOHOCTEN K yu4eOHO-UCCIIeI0BATEIHCKON

Hayuno-npaktuueckue

MO3HABATEIBHYIO JIEATENIHOCTh, ONpeeNnsis e LeMH W | U MPOCKTHOU JesITeIbHOCTH; KOH(pepeHIUn

3a7a4d, KOHTPOJIMPOBATH M IO MEpe HEOOXOAMMOCTH | -  HCIOJB30BAaHME  PA3MUUYHBIX ~ METONOB  pemieHus | KoHKypchl

KOPPEKTHPOBATh MPEUIaraeMblid aITOPUTM JSHCTBUNA MPU | MPAKTUYECKUX 3a/1a4 Onumnua el

BBIIIOJTHEHUN y4YEOHBIX M HCCIEJOBATEIbCKUX 3ajad,

BbIOMpaTh Hanbonee 3(pPeKTUBHBINA crOcOd WX permeHus

C y4éTOM TIIOJIy4eHHs HOBBIX 3HAHUI O BEIIECTBAX H

XUMHAYECKHX PEaKIIX;

—  OpUEHTHpOBATHCS B  PA3NIMYHBIX  HCTOYHMKAX | - 3((EKTUBHBINA MOUCK HEOOXOIMMON HH(OPMAIIHH; [TonroroBka pedeparos,
uHpOpMau (Hay4qHO-TIOMTY ISIpHAS JHUTEpaTypa | - HCIOJIB30BAHUE PA3JIMYHBIX HCTOYHUKOB HWH(OpMAINH, | JOKIAJIOB, UCTIOJIb30BAHUE
XUMHAYECKOTO  COJEp)KaHHs, CIPaBOYHBIE IOCOOWS, | BKIIOYAS DJIEKTPOHHBIC; AIIEKTPOHHBIX UCTOYHUKOB.
pecypcel MHTepHera), aHanu3upoBaTh HH(GOPMAIUIO | -AEMOHCTpALUS CIOCOOHOCTH CaMOCTOSTENIbHO MCIONb30BaTh | Habmonenne 3a  HaBBIKAMU
Pa3NIUYHBIX BUIOB U (HOPM IMPEICTABICHHS, KPUTHUECKH | HEOOXOAUMYIO UHPOPMALINIO ISt BBITTOJIHEHUS | paOOTHI B r7100abHBIX,

OLICHUBATh €€ TOCTOBEPHOCTh U HEIPOTHBOPEYNBOCTD;

- TpuoOpeTaTh OMBIT WCHOJIB30BaHUSA HH()OPMAIIMOHHO-
KOMMYHUKAaTHBHBIX ~ TEXHOJOTMH M pa3lIMYHBIX
MTOMCKOBBIX CHCTEM;

- CaMOCTOATENIFHO BBIOMPATh ONTUMAIBHYIO (opmy
npenacraBieHus  MHPopMmanuu  (CXeMbl,  rpadukw,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U JIpYyTHE);

IIOCTABJICHHBIX y‘{e6HBIX 3aJa4,

KOPIIOPATUBHBIX M JIOKAJIbHBIX
MH(OPMALIMOHHBIX CETSX.
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IIpuioxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

YcneurHoe ocBoeHUE y4eOHOM MUCIUILTMHBI XUMHUSI TIPEATOIaraeT akTHBHOE, TBOPUECKOE
ydJacTue oOydarolierocs Ha BCEX 3Talax €ro OCBOCHMsS ITyTeM IIJIAHOMEPHOM, CHCTEMaTHUECKOM
paboTel. B mpenonaBaHMM HCHOJB3YIOTCS JIGKLIMOHHBIE W IPAaKTUYECKHE (OPMBbI IPOBEIEHUS

3aHHTHfI, I/IHCI)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHbIe TCXHOJIOTHU, UTPOBBIC TCXHOJIOT'UH.

AKTHBHbDBIE U HHTCPAKTUBHLIC (l)OpMBI NnpoBeaACHUSA 3aHATHIA

Cemectp Bup 3anstus Tema Hcnonszyemblie KonnuectBo
aKTUBHbBIE U 4acoB
UHTEPaKTUBHbIE
(hopmbI
1 IIpakTueckoe Tema 1.2. [lepuonnueckuit | Ypok- urpa «Haiiau 2
3aHsATHE 3akoH u Tabmuma J.M. | mens»
MenneneeBa Pemienue 3a1ad.
Xapakrepucruka
XUMHUYECKOTO

dJIEMEHTA IO €TI0
nojoxenuro B I[1C

1 Teopernueckoe | Tema 3.2. dusuko- KomOnHMpOBaHHBII 2
3aHSTHE XHUMHYECKHE CBOMCTBA YPOK Meranbl,
buznvecKue u
XUMUYECKHE
CBOWCTBA.
ATFOMUHUT.
[Ty6nnunoe
MIPEJICTaBICHHE
pe3eHTAINN

HCOPTaHNYCCKUX BCIICCTB

Hroro 4
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