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1. MOACHUTEJIBHASA 3AIIMCKA

1.1. O6snacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouyass mporpamma y4eOHOH IUCHMILIMHBI XUMUS 00111€00pa30BaTENIbHOTO IUKIIA ABISAETCS
4acThIO MPOrpaMMbl IIOJATOTOBKHU crienuanucToB cpennero 3seHa (panee IIIICC3) B cooTBeTCTBUM
¢ ®I'OC no cnenuabHOCTIM, PEATU3YEeMbIX aKaJEMHUU.

1.2. HopmaTuBHasi 6a3a st pa3padboTku padodeil NporpamMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENLHOTO CTaHAPTa CPEIHEro
(monHoro) obmiero oOpa3oBaHusA, OOpa30BaHUS, YTBEPXKIEHHOTO MpHKa3oM MUHHUCTEpCTBa
obpazoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccuu 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax [IIICC3 ¢ yuerom
npoduis moayyaemMoro npodeccnoHanIbpHOTO 00pa30BaHNUS;

J [Tpuxa3za MunucrepcrBa npocseuieHust Poccuiickoit ®denepannu ot 12.08.2022 r.
No 732, 3apeructp. MunuctepctBoM roctuiu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHUH
U3MCHECHUH B (elepalibHbIil TOCYJIapCTBEHHBIA CTaHIApT CPEAHEro oO0Iero odpa3oBaHUS,
YTBEP)KJIEHHOTO TIpruKa3oM MuHucTepcTBa oOpa3oBanus M Hayku Poccuiickoit @eneparuu ot 17
Masg 2012 r Ne 413;

. [Tpuxaza MunucrepctBa mnpocsemieHuss P® or 24 asrycra 2022 Ne 762,
3aperuCTpUpOBaHHOrO  MuHHCTepcTBOM tocTuiun  Pd (21.09.2022 N 70167) «O6
yrBepkaeHnn llopsinka opraHu3alMd M OCYIIECTBIICHHS 00pa30BaTENbHON NEATEIHHOCTH IO
00pa30BaTeNbHBIM IPOTPaMMaM CpeIHero MpodeccnoHaIbHOTO oOpa3oBaHus";

. [Tpukaza MunucrepctBa npocBemenuss P® or 05 asrycra 2020 Ne885/390,
3apeructTpupoBaHHoro  MunuctepctBoM roctuiiuu PO (per.Ne59778 ot 11.09.2020) «O
MPaKTUYECKOHN IMOATOTOBKE 00YJaOITIXCSI.

. [Tpukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne438,
3apeructpupoBaHHoro  MwunucTepcTBoM foctuiiun P®  (per.Ne59784 ot 11.09.2020) «O06
yTBepkaeHnH llopsinka opraHU3alMd M OCYIIECTBIICHHS 00pa30BaTENbHON NEATEIHHOCTH 10
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOT0 00yUeHUs»;

. @denepallbHBIX TOCYJApPCTBEHHBIX 00Opa30BaTENbHBIX CTAHIAPTOB CPEIHETrO
PO ECCHOHAIBHOTO 00Pa30BaHUs MO CIEITUATBHOCTSIM:
v 08.02.01 «CrpouTenbCTBO H  OKCIUTyaTallsl 3JaHUM W COOPYKCHUI,

YTBEP)KJIEHHOTO MpHKa3oM MuHUCTepCTBa oOpazoBaHMs U Hayku Poccuiickoit deneparu Ne 2
ot 10.01 2018 r., 3apeructp. Munucrepctom rocturuu (per. Ne 49797 ot 26.01.2018r.)

v 08.02.06 «CrpouTenbCTBO M 3KCIUTyaTalldss TOPOJCKUX MyTed cooOIeHus»,
YTBEPKJIEHHOT0 MMpuKa3zoM MuHucrepctBa oOpa3oBanus u Hayku Poccuiickoit deneparm Ne 31
ot 15.01 2018 r., 3apeructp. MunuctepctBom roctummu (per. Ne 49946 ot 06.02.2018r.)

v 08.02.13 «MoHTaxx M 3KCIUTyaTalusi BHYTPEHHMX CAaHTEXHUYECKUX YCTPOWCTB,
KOH/IWITUOHUPOBAHHUS BO3/yXa W BEHTHISAIHMH», YTBEPKICHHOTO MPHUKAa30M MUHHUCTEPCTBA
obpazoBanmsi U Hayku Poccuiickoit ®enmeparum Ne 1094 ot 17.12.2022r., 3aperwuctp.
MunucrepctBoMm roctuniuu (per. Ne 721100t 24.01.2023r.)

v 38.02.01 «OxoHOMHUKA U OyXTaiaTepCcKHil y4eT (10 OTpacisiM)», YTBEP>KIACHHOTO
nprka3oM MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu Ne 69 ot 05.02.2018
I., 3aperucTprupoBaHHoro MunucrepctsoM rocturuu (per. Ne 50137 ot 26.02.2018r.)



v 38.02.06 «®uHaHCHI», YTBEPXAECHHOTO NMpHKa3oM MUHHCTEpCTBA 00pa30BaHU U
Hayku Poccuiickoit @eneparuu Ne 65 ot 05.02.2018 r., 3apeructpupoBaHHOro MUHHUCTEPCTBOM
rocturiuu (per. Ne 50134 ot 26.02.2018r.)

v 43.02.16 TypusM U rocTepUUMCTBO, YTBEPHKACHHOIO IIpUKa3zoM MuHucTepcTBa
obpazoBanusi u Hayku Poccuiickoit ®enmepamun Ne 1100 ot 12.12.2022 r., 3apeructp.
MunucrepctBoM toctunuu (per. Ne 72111 ot 24.01.2023r.)

v 21.02.19  3emneycTpoiCTBO, YTBEPKIACHHOIO  IpUKa3oM  MHHHUCTEPCTBA
npocsemenus: Poccuiickoit ®deneparuun Ne 339 ot 18.05 2022 r., 3apeructp. MunucrepcTBomMm
tocturuu (per. Ne 68941 ot 21.06.2022r.)

v 54.02.01 Muzaiin (o orpacisiM), YTBEPXKIEHHOTO IpHKa3oM MuHucrepcTBa
npocseuienust Poccuiickoit @enepanuu ot 05.05.2022 Ne 308., 3apeructp. MunucrepcrsoMm
roctunuy (per. 25.07.2022 Ne 69375)

[TpumepHoit paboueil mporpamMMbl 001I€00pa30BATENFHON JUCHUIUITMHBL « XUMUSD IS
npodecCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHM3allui yTBEpkKIeHHOM Ha 3acemanuu CoBera 1o
OIICHKE COJIEpXaHUs M KadecTBa MPUMEPHBIX pabo4yux Mporpamm oO0Ie00pa3oBaTeIbHOTO U
COLMAJIbHO- TYMaHUTApHOIO LIMKJIOB CpeHero npodeccuoHanbHoro oopasosanus [Iporokon Ne
14 ot «30» HOIOps 2022

1.3. Heau y4eOHOM TUCHUILUINHBI:

@®opMupoBaHHE Yy CTYACHTOB TIPEACTABICHUS O XHUMHYECKOH COCTaBIISFOIIECH
€CTCCTBCHHOHAYYHOW KapTUHBI MHpa KaK OCHOBBI MNPHUHATHS PENICHWA B JKU3HCHHBIX U
MIPOM3BOJICTBEHHBIX CHTYAIIHSIX, OTBETCTBEHHOTO ITOBEJICHUS B IIPUPOTHON Cpelie.

3amaun TUCIUIUIMHBIL:

1) copmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOLIECCOB U
ABIICHUN B OKpY’)Kalolleld cpezie, LEIOCTHOM HAyyHOW KapTUHBI MHUpa, B3aUMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIBI HEOPraHUYECKHX M OPraHUYEeCKUX BEIICCTB,
YPaBHEHHUS XUMHYCCKHX pEaKIHid, OOBACHATH WX CMBICI, HHTEPIPETHPOBATH PE3YIHTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh — HaBBIKH — TMPOBEACHUS TMPOCTEUIINX — XUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNA C COOJIIOJCHUEM TIpaBUJl OE30MacHOTO OOpaleHus ¢
BEIIeCTBAaMH U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHUS UCTOIB30BaTh HH(OPMALIUIO XUMUYECKOTO XapaKTepa U3 pasiuyHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH JEATEILHOCTH U
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U IPOU3BOICTBECHHBIX ITPOIIECCOB;

6) chopmupoBaTh TOHHMMAHWE 3HAYUMOCTHU JOCTHXKCHHH XHMHYECKOM HAyKu U
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATLHON M MPOU3BOICTBEHHOU cep.

CornacHO JaHHOW TOYKE 3pEHUsS TJABHBIMH ISJISIMH WU3YYCHHS TpeaMeTa « XUMHS» Ha
6a30BOM ypOBHE SBISIOTCS:

- (GOopMHpOBaHHE CHCTEMbl XHMHUYECKMX 3HAHMA Kak BaKHEHIIeH COCTaBIsIOImIeH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM J€KaT KIIIOYEBBIE TOHSTHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHH XMMHH, OCBOSHUE SI3bIKa HAYKU, YCBOCHHE U TIOHUMaHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHUE C UCTOPHEH
WX Pa3BHUTHUS U CTAHOBJICHHSI,

- (hopMHpOBaHKE U Pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJaX MO3HAHUS BEIIECTB H



XUMHUYECKHX peaKluid, HeOOXOMUMBIX NJisi MPUOOPETCHUS YMEHUW OPHEHTUPOBATHCS B MHpPE
BEIIECTB M XHMHUYECKUX SIBJICHUM, HMEIOIMX MECTO B IPUPOJAE, B IMPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHHA U CIOCOOOB MCSITENBLHOCTH, CBS3aHHBIX C HAONIOJIECHUEM W
OOBSICHCHMEM XUMHUYECKOTO DKCIIEPUMEHTA, COOIFOACHUEM TMPaBUil 0€30MacHOr0 OOpaIIieHHs ¢
BemecTBaMu Hapsamy ¢ 3TuM coleprkarefibHasi XapaKTEepUCTUKA LeJied W 3a7ad H3y4YeHHS
npeaMera B IMporpaMMe YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU
MIPUOPUTETAMHU B CHCTEME OOIIETO CPEeTHEr0 00pa30BaHuUs.

2. OBIIIASL XAPAKTEPUCTHUKA YYEBHON IUCIHUILIAHBI

JucrunauHa XuMUst OTHOCUTCS K TIpeIMeTHON obnactu EcTecTBO3HaHME.

XUMHYECKoe 00pa3oBaHWE, IOJIy4aeMO€ BBIMTYCKHUKAMH CpPEIHEH IIKOJbI, SBIISETCS
HEOTHEMJIEMON YacThi0 WX 00pazoBaHHOCTH. OHO CIY)KHT 3aBEpPIIAIONIMM 3TAIOM peaTnu3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIUX MEIOCTHOU
CHUCTEME XHMHYECKOro 00pa3oBaHHUsA. DTH IIEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB IPUPO/IBI,
(GOpMUPOBAHUS MHUPOBO33PCHUS M OOIMIEH KyJbTypbl YEJIOBEKa, a TakKe DSKOJOTHICCKU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3/I0POBBIO U IPUPOHOM cpene. Peanusyercs xuMmuueckoe
oOpa3oBaHHE Y4YalIUXCS CpPEOHEH IIKOJIBI CpeACTBaMH YYeOHOTO TpenMeTa «XHMHUSY,
COJIep’KaHUE M TTOCTPOCHHUE KOTOPOTO OMPECIICHBI B IpOrpaMMe ¢ yU&TOM crell- PUKU HayKu
XUMHUH, €€ 3HAYCHMsI B MO3HAHUU TMPHUPOJLI M B MaTEPHAIBHOM >KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IeNedl W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpennero obmiero oopazosanus B Poccutickoit @eneparuu. Tak, Hanpumep, pu GOpMHUPOBAHUH
coJlepKaHusl mpeaMeTa «XUMUsS» YUYTEHbI CIEAYIONIUe MOJO0KEHUS O crenuduKe U 3HAYCHUU
HAyKU XUMUU:

- XuMHS KaK DJJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT o0co0yl pojib B
COBPEMEHHOM NMBWIM3AIMU, B CO3JMAaHUM HOBOW 0a3bl MaTepHaIbHOW KyIbTypbl OHa BHOCHUT
CBOHM BKJIaJ B ()OPMHUPOBAHUE PAITMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3JIaHUE IEJIOCTHOTO
MpEJCTaBICHUsT 00 OKpYXalollleM MHpe Kak O EeIWHCTBE NPUPOJLI M YeJIOBEeKa, KOTOpoe
dbopMupyeTcss B XUMUHM Ha OCHOBE MOHMMAaHHMS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpA,
OCO3HAHUs B3aMMOCBSA3M MEXAY CTPOCHHEM BEUIECTB, MX CBOWCTBAMU U BO3MOKHBIMU
o0nacTsIMu IPUMEHEHUS

- TecHo B3auMOJEHCTBYST C JPYrMMU €CTECTBEHHBIMM HayKaMHu, XHMHS CTaja
HEOTHEMJIEMOW YaCThI0 MHUPOBOU KYJIBTYPhI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyJa W
JKU3HHU Kakaoro wieHa oOmiectBa CoBpeMeHHasi XMMHUS KaK HayKa CO3HJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HalpaBlieHa Ha pelieHue riao0ajbHbIX MPOOJEM YCTONYMBOTO Pa3BUTHUS

YCJI0BCUCCTBA — CLIpBCBOﬁ, 3HCpFCTH‘-I€CKOﬁ, HHHICBOﬁ, HKOJIOTMYECKOW OE30MMacHOCTH U
OXpaHbI 310POBbA
COCTaBJBIIOH_II/IMI/I npeameTa «XuMHS» SBISIOTCS 0a30BbBIC KypCbl — ((OpFaHI/I‘-ICCKaH

XUMHU» U «O0ILIas U HeOpraHUyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP>KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HaHUH MO HEOPraHMUECKOW XMMHUH (C BKIIOUECHHEM
3HaHUU U3 O0IIel XMMHHK) U opraHuyeckod xumuu dopmupoBaHHE JAHHOM CHCTEMbI 3HAHUU
IpU W3YYEHHH NpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB ¥ TEOPUN XUMHH

Ctpyktypa comepxkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuuyeckass XUMHs» CHOPMHpPOBaHA B NPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXOoJa K



U3yYeHHUIO y4yeOHOro marepuana U OOyCIIOBIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAHUN Ha OIPENCIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHUH
BEILECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUHM CTPOCHMSI OPraHHYECKUX
COCIMHECHUM, a TAaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX M DIIEKTPOHHBIX IPEACTABICHUN O
cTpoeHuu BemecTB. CBefieHUs 00 M3ydaeMbIX B Kypce BELIECTBaxX HAar0TCs B Pa3BUTUU — OT
yIJIE€BOAOPOAOB 10 CIIOXKHBIX OMOJIOIMYECKM AKTUBHBIX COEQUHEHUH. B Kypce opranmueckoit
XMMHH TIOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM WIKOJE IEpBOHAYaJIbHBIE
IPEICTaBICHNUS O XUMUYECKOM CBSA3H, KIACCU(PUKALIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON peaKkLin

[Ton HOBBIM yIJOM 3peHHs B IpeaMeTe «XuUMHsS» 0a30BOTO YPOBHS pacCMaTpHUBAETCS
U3yYCHHBII B OCHOBHOW IIKOJE TEOPETUYECKH MaTrepual u (DaKTOJIOTHYEeCKHE CBEIEHHUS O
BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudyeckas
XUMUSD) y4alUMCs IPEAOCTaBIIAECTCS BO3SMOKHOCTh OCO3HATh 3HAYEHHUE IIEPUOANYECKOrO 3aKOHA
C OOLIETEOPEeTHYECKUX M METOJOJOIMUYECKUX IO3MLUH, IIyOke MOHATh HMCTOPUYECKOE
u3MeHeHHne QYHKIUN 3TOro 3aKoHa — OT 00001Iaroeil 10 00BACHSIOMEH U IPOTHO3UPYOILEH

3. MECTO YYEBHOM JUCHUILIMHbI B YYEEHOM ILIAHE

B yue6npix mnanax [MIICC3 nucuumnimnHa BXOJUT B COCTaB 00111€00pa30BaTeIbHOrO UKIA.

O0bem y4eOHONH AUCHHMIIMHBI U BUAbI Y4eOHOIl padoThl

O0BbeM yacon/

Bup y4eOHoii padoThI
3a4YeTHBIX e].

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 78/2,17

Oos3aTesibHAsi Ay JUTOPHAA Y4eOHAs1 HAarpy3Ka (Bcero) 78

B TOM YMCJIC:

nabopaTOpPHBIE 3aHITHS 39

IIPAKTUYCCKHUC 3aHATUA

HroroBas arrecrauus B Gopme nuddepeHIIupoBaHHOTO 3a4eTa

4. PE3YJIbTATBI OCBOEHUS YYEBHOM JIJUCHUILJIUHBI

OcBoeHue COACPIKAHUSA y‘Ie6HOI7I JUCHUIUIMHBI « XHAMUS » obecrnieunBaeT JOCTHIXCHHUC

06y‘{aIOHII/IMI/IC$I ClIIeayromunx pe3yjabTaToB:
JMUYHOCTHBIE PE3YJIbTATHI

B cooTBEeTCTBUU € CUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeaMmeTra «XHMHsD»» Ha YPOBHE CpelHEro ooOiero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIINE COCTAaBISAIONINE:

— OCO3HaHWE OOYYAIONIUMHUCA POCCHICKON TPaXTAaHCKOHW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEAEIICHHIO;

— HaJInYMe MOTUBAIMH K 00yUeHHIO;

— IeJICHANPAaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUH JHMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEN M HCTOPUUECKUX TPaauLnii 0a30BOM HAyKU XHMUHU;

— TOTOBHOCTb M CHOCOOHOCTh OOY4YalOLIMXCS PYKOBOJCTBOBATHCS B CBOEH
ACATCIIBHOCTH HICHHOCTHO-CMBICJIIOBBIMHU YCTAHOBKaMH, HPUCYIHIUMH HeHOCTHOfI CHUCTEMCEC
XUMHUYECKOTro 00pa3zoBaHus;




— HaJIMYME PABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI M CIOCOOHOCTU CTaBUTH 1IENTH
U CTPOUTH KU3HEHHBIE IIJIaHbI

JIMYyHOCTHBIE pPE3yNbTaThl OCBOCHHS TNpeAMeTa «XHUMHUS» JIOCTUTAIOTCS B EIUHCTBE
yueOHOI M BOCHUTATENbHOW  nesTenbHOCTH — OpraHm3alii B~ COOTBETCTBHHM — C
IYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH, J1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU U HJeallaMU
POCCHIMCKOIro TIpakJaHCKOro OOILIecTBa, NPHUHATBIMU B OOLIECTBE HOPMaMU U IIPaBUIAMHU
IIOBEJICHUS, CIIOCOOCTBYIOIIMMU IIPOLIECCAM CAMOIIO3HAHUS, CaMOPA3BUTHUS M HPABCTBEHHOI'O
CTAHOBJIEHUS JIMYHOCTU O0YyYaroIuXCcs

JIMYHOCTHBIE PEe3yJIbTAThl OCBOCHMS IpeaMeTa « XUMHsD OTpa)xaroT cOPMUPOBAHHOCTh
OMbITa TO3HABATENBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYydYalOMMXCs 10 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pa:kaaHCKOro0 BOCIIMTAHUS:

— OCO3HAHMS OOYYarOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH,
YBa)KEHU K 3aKOHY U IIPAaBONOPAIKY;

— IPEJCTaBICHUS O COLIMAIBLHBIX HOPMaX U MPAaBUIIaX MEKIMUYHOCTHBIX OTHOIIEHUH
B KOJUIEKTHBE;

— TFOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEIbHOCTH MPH CO3JaHUU yUeOHBIX
NPOCKTOB, PEIICHHM Y4YEOHBIX W IIO3HABATENBHBIX 3a]a4, BBIMOJHEHUH XUMHUYECKUX
IKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHMUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JOPYTUX MU aHAJTU3E Pa3IMYHBIX BUIOB YU€OHOH NEsATEIHLHOCTH;

2. IIaTpuoTHYECKOr0 BOCIUTAHUSA:

— LIECHHOCTHOTO  OTHOLIEHHWS K MCTOPUYECKOMY UM  HAyyHOMY HACJIEIUI0
OTEYECTBEHHON XUMUM;

— YBaKEHHUs K IpolLeccy TBOpUYecTBa B OOJACTH TEOPUHM M IPAKTUYECKOTO
NPUMEHEHHUST XUMHH, OCO3HAaHUS TOTO, YTO JOCTM)KEHHUS HAYKH €CTh pe3yJbTaT JJIMTEIbHBIX
HaOJIOIeHNH, KPOMOTIMBBIX JKCIIEPHUMEHTAIFHBIX TOHWCKOB, MOCTOSHHOTO TpyJAa YYEHBIX H
NPaKTHUKOB,;

— MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJYYSHHH M IOCIEAYIONIEM aHAaJHM3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3. JIyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

— HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOTI'O TIOBEJICHHUS;

— CHOCOOHOCTH OLIEHMBATh CUTYallMM, CBS3aHHbIE C XUMHUYECKUMH SIBICHUSIMH, U
OPUHUMATh OCO3HAHHbBIE DPELICHMs, OPUEHTHPYSCh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBbI U
[IEHHOCTH;

— TOTOBHOCTH OIIGHUBATh CBOE TOBEJCHHE W TIOCTYIKM CBOMX TOBApHIIEH C
MO3HIINK HPABCTBEHHBIX M ITPABOBBIX HOPM M OCO3HAHWE ITOCIIEACTBHIA ITUX MTOCTYTIKOB;

4. ®opMHpPOBaHNS KYJIbTYPbI 310POBbSI:

— NOHMMaHMUS  LEHHOCTeH 310poBoro M  Oe3omacHoro oOpasa  JKU3HHU;
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY U ICHUXUYECKOMY
3/10pOBBIO;

— coOmo/ieHust TpaBuil  Oe30macHOro oOpalleHuss ¢ BelmecTBaMU B OBITY,
MTOBCEJHEBHOM KU3HU U B TPYJIOBOH JESATEIBHOCTH;

— NOHWMAaHHS IIEHHOCTH TPAaBWJI HHIMBHUIYyaTbHOTO W KOJUIGKTUBHOTO OE30IacHOTO
MIOBEJICHHS B CHTYAIlHsX, YTPOXKAIOUINX 30POBBIO M KH3HH JIFOJICH; OCO3HAHUS MOCIEICTBUI 1
HETIPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB, Ky- PEHHUs);



5. TpyaoBoro BoCIUTAHUSA:

— KOMMYHHUKaTUBHOU KOMIIETEHTHOCTHU B yueOHO-HCCIIeJ0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPUECKOM U APYTHX BUAAX ACSATEIHHOCTH;

— YCTAaHOBKM Ha aKTHBHOE Y4YaCTHUE B PEIIECHUU IPAKTUYECKUX 3a7a4 COLMAIbHOU
HaIlpaBJIEHHOCTH (B PAMKaxX CBOEr0 KJlacca, IIKOJbI);

— UHTEepeca K IPAKTUYECKOMY H3Y4EHHUIO Npodeccuil pa3iuyHOro poja, B TOM
YHCJIE HA OCHOBE IPUMEHEHMS IPEAMETHBIX 3HAHUN 110 XUMUH;

— YBa)XXCHHUs K TPYLy, JIOJSM TPYyZla ¥ pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TFOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHIMBHyaIbHON TPaeKTOPUH 00pa30BaHMUs,
Oyaymiel mpodeccuu U peanu3anuyd COOCTBEHHBIX KM3HEHHBIX IJIAHOB C yYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6. IKO0JIOTHYECKOI0 BOCIIUTAHMS:

— 9KOJIOTMYECKH L€]1€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAaHMsI )KU3HU Ha 3eMIIC;

— INOHUMaHMs TIJO00AJIBHOIO XapakTepa HKOJOTMYECKUX MNpoOieM, BIMSHUSL
SKOHOMMUECKHUX MPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLIMAIIBHOM CPEIbI;

— 0CO3HaHMsI HEOOXOJMMOCTH HCHOJb30BaHUS JOCTMDXKEHUH XMMHUU JJIS PELICHUs
BOIIPOCOB PallMOHAJIBHOTO IPUPOIOIIOJIB30BAHNS;

— AKTUBHOTO HEIPUATUSA JNEHUCTBHUM, NPUHOCALIMX BpPEI OKPYKAIOLIEH MPUPOAHOU
cpele, YMEHUs  IPOrHO3MpPOBaTh  HEOJAronpuATHbIE  SKOJIOTMYECKHE  IOCIIEICTBHS
IIPEANPUHUMAEMBIX ACUCTBUN U IIPEAOTBpALIATh UX;

— HaJIMYUS PA3BUTOrO 3KOJOTMYECKOIO MBILIUICHHS, 3KOJOTMYECKOW KYJIBTYPHI,
OIbITa JESATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH, YMEHMs PYKOBOJACTBOBAaTbCS HMHU B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM M COLIMATILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTUBOCTOAThH UJICOJIOTHU XeMOPOOHH;

7. IleHHOCTH HAYYHOI'0 TO3HAHUSA:

— c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIIECTBEHHON PAKTUKHY;

— MOHMMAaHHUA CHEeUM(PUKU XUMHH KaK HayKH, OCO3HaHUs €€ posiu B (POpMUPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAOLIEM
MHUpE KaK O €IUHCTBE IPUPOJAbI U YEIOBEKA, B IMO3HAHWMU IPUPOJIHBIX 3aKOHOMEPHOCTEU U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

— yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XMMMHU JIJIsl COBPEMEHHOM IIUBHIIN3AIIUN: B
e I'yMaHHCTUYECKOI HampaBJIeHHOCTH M BaXXHOH pPOJIM B CO3JaHUU HOBOW 0a3zbl MaTepHabHON
KyJbTYpPBI, PEIIEHUH TTT00aIbHBIX TIPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTHUECKOM, NUIIEBOH M JKOJIOTMUYECKOM O€30MacHOCTH, B Pa3BUTUHU MEIULUHBL,
o0ecreyeHny YCIOBHM yCIEUTHOTO TPyAa U 3KOJOTHYeCKH KOM(GOPTHOM KU3HU KaXKJI0To YiieHa
00111eCTBa;

— €CTECTBEHHOHAYYHOW I'PAaMOTHOCTHU: IIOHUMAHHs CYLHIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJy4YaeMble 3HAHUS IS
aHamu3a U OOBSACHEHHMS SIBICHHH OKPY’KAIOIIEr0 MHUpa M MPOMCXOJAIIMX B HEM W3MEHEHMH;
YMEHUs JenaTb 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAaKTOB M UMEIOIINXCS TAaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYyaIHsIX;

— MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOM JAESTENBHOCTH;



— TOTOBHOCTM M CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHMH MO XMMHU B COOTBETCTBHU C
KU3HEHHBIMH MTOTPEOHOCTAMH;

— WHTEpeca K OCOOCHHOCTSM TpyJa B pa3iudHbIX chepax mnpodeccnoHaIbHOM
JESITEIIbHOCTH

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaTbl OCBOGHHsSI y4eOHOro ImpenMera «XHMHsS» Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUSl BKIIIOYAIOT: 3HAUYMMBble A7 (OPMHUpPOBAHUS MUPOBO33PEHUS
00y4aroIUXCsl MEXIUCIUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IlleHayUYHbIE TOHATHUS, OTPAKAIOIIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MUPAa MU CHEHU(PHUKY METOJOB IO3HAHMSA, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, DHEPTus, SBJICHUE, MPOILECC, CUCTEMA, HayYHBIN
(daxT, NPUHLHMII, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HMCCIEIOBAaHUE, HAOIIOJCHHE,
U3MEpEeHUe, SKCIEPHUMEHT W Jp ); YHUBEpCalbHble Y4eOHbIC IecTBUS (IIO3HABATEIBHBIC,
KOMMYHHKATHBHbIC, PETYyJSATUBHBIE), oOecneunBaromue (GopmMupoBaHue (GYHKIIHMOHATHHON
rPaMOTHOCTH M COLMAIbHONW KOMIIETEHIIMH OOyYaroIIUXCs; CIOCOOHOCTh OOyYaromInuXCs
UCIIONIb30BAaTh  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,  MHPOBO33PEHUECKHE  3HAHUS U
YHUBEpCaJbHbIC yueOHbIE ICWCTBUS B TO3HABATEIHLHON U COLUATIBHON MPAKTUKE

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCATBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATHUBHBIMU U PETYIIATUBHBIMU JIEHCTBUSAMU

Osnadenue ynugepcaibHolMu Y4eOHbIMU NOZHABAMEIbHBIMU OCUICHBUAMU:

1. Ba3oBbIMH JIOTHYEeCKUMHU AeCTBUSIMM:

— CaMOCTOSITENLHO (POPMYIIMPOBATH U aKTYAIH3UPOBATH IPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— OMpeAeNsaTh Ledu JACSITeNbHOCTH, 3a/laBasg [apaMeTpbl M KPUTEPUU UX
JIOCTHUKEHUS, COOTHOCUTD PE3YJIbTATHI JEATEIBHOCTH C TOCTABICHHBIMU LENISIMU;

— UCTIONIB30BaTh TPH OCBOCHWM 3HAHWW TPUEMBI JIOTHUECKOTO MBIIUICHHS —
BBIJICJIATh XapaKTEePHbIE MPU3HAKHA TOHSATHA M yCTaHABJIMBATh WX B3aMMOCBS3b, WCIOIH30BAThH
COOTBETCTBYIOIIUE MMOHITHS JIs1 OOBSICHEHHSI OT/ICBHBIX (PaKTOB U SIBIICHUIA,

— BHIOMPATh OCHOBAHUS W KPUTEPHUH JUTS KIACCH(HUKAIIMHA BEUIECTB U XUMHUYECKHX
peaKuuii;

— yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSIMU;

— CTPOUTH JIOTUYECKUE pacCyXICHHs (MHIyKTUBHbIE, 1€AyKTUBHBIE, 10 AHAJIOTUH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBJICHUAX, (OPMYIMPOBATH
BBIBOIbI M 3aKJIFOUECHHUS;

— NPUMEHATh B TIPOIECCE TO3HAHUS HCIIONb3yeMble B XHMHU CHUMBOJHYECKHUE
(3HAKOBBIE) MOJIEH, TPEOOPa3OBBIBATH MOJCIBHBIE MPEACTABICHUS — XUMHUYECKHH 3HaAK
(cuMBOI) DIIeMeHTa, XUMHUYecKast (hopMysia, YpaBHEHHE XUMHUECKON PEaKIMH — TPH PEIICHUN
yUeOHBIX I[TO3HABATEIBHBIX W NPAKTUYECKUX 3a7ad, NPUMEHATh Ha3BaHHBIE MOJIEIEHBIC
NPECTaBICHUS JUISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YYaE€MBIX BEIIECTB U XUMHUYECKUX

peaKkuuii;

2. ba3oBbIMM HcclIe10BaATEIbCKUMMU J€HCTBUSIMMU

— BJIAJICTh OCHOBAMU METOJAOB HAy4YHOTO IIO3HAHUS BELIECTB M XUMHUYECKUX
peaKIuii;

— dbopMyTUpOBaTh MEIW W 3a7a49d MCCIEAOBAHMS, UCIOIL30BATh MOCTaBICHHBIC U
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 POBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;
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— BJIaJIETh  HAaBBIKAMM  CaMOCTOSITEJIbHOTO  IIJIAHUPOBAaHUS U NPOBEACHHUS
YUEHHUYECKUX SKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHs HaOJIOaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €ro pe3yjbTaT, (OPMYIHpPOBaThH OOOOIIEHHS W BBIBOJBI
OTHOCHTEJIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIECAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O
IpoJIeTIaHHOM paborTe;

— npuoOpeTaTh  ONBIT ~ YYEHHMYECKOM  HMCCIEeNOBaTE€IbCKOW M HPOEKTHOH
NESITeIbHOCTH, MPOSABIATH CIIOCOOHOCTh M T'OTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
peLIeHHs] IPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

3. IIpuémamu padoTel ¢ HHPOpMaIHe:

— OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHMKAX MH(OpMAIMK (HAYYHO-TIOMYJIsipHAs
JUTEepaTypa XHMHUYECKOTO COZAEp)KaHWs, CIpaBOYHBIE TocoOus, pecypcel MHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHUIOB MU (OPM MpENCTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

— (GopMyIMpOBaTh 3alpoChl U IPUMEHATHh pa3IUYHbIC METOJbl INPH IOUCKE U
ot6ope nHpopmanuy, HeOOXOIUMOH JUIsl BHIIOJIHEHUS YUeOHBIX 33a]a4 ONpPeIeIEHHOIO TUIIA;

— npuoOpeTaTh  ONBIT  WUCHOJB30BaHHUA  HMH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI U PA3IUYHBIX IOUCKOBBIX CUCTEM;

— CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (pOpMy mpeacTaBieHHus MHPOPMALUU
(cxembl, rpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U T 1T );

— UCIIOJIb30BaTh HaY4YHBIH S3bIK B KAUECTBE CpPEACTBA MPU padOTe C XUMHUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXKIpenIMeTHbIe ((U3NYEeCKne M MaTeMaTHYECKHe) 3HAKd W
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

— UCMOJb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CpEACTBA
HarJsIIHOCTH

Osnadenue ynueepcaibHolMu KOMMYHUKAMUGHBIMU OCUCMEUAMU:

— 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXJ1a€MOM TeMbl B XOJA€ OUayora W/MiIu
JUCKYCCHM, BBICKAa3bIBaTh MJIeH, (HOPMYIUpPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO
BBITNIOJTHEHUSI IPEAJIOKEHHOM 3a/1a4;

— BBICTYNIaTh C MpEe3CHTaluell pe3ysbTaTOB I[03HABATEIbHON JIEATEIbHOCTH,
MIOJ[yYEHHBIX CAMOCTOSTENIBHO HJIM COBMECTHO CO CBEPCTHMKAaMHU I[P  BBIOJIHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTA, MPaKTHUECKOW paboThl MO HMCCIEOBAHUIO CBOMCTB H3yYaeMbIX
BEIIECTB, pealM3allud Y4eOHOro MpoeKkTa MU (GOPMYJIMPOBAaTH BbI- BOJABI IO pe3ysibTaTaM
NPOBEIEHHBIX HCCIEA0BAaHUM MyTEM COIJIACOBAHUS TMO3UIMHA B XoJe OOCYXAEeHUs U OOMeHa
MHEHUAMU Q61a0eHuUe YHUBEPCATbHOIMU PECYIAMUBHBIMU OCUCMEUAMU:

— CaMOCTOSITENIbHO ~ IUIAHUPOBaThb M OCYIIECTBISATH CBOIO  I1O3HABATEIbHYIO
JeSITeNIbHOCTD, ONpenessst €€ Lenu M 3a/add, KOHTPOJIMPOBaTh M MO Mepe HeoOXOJUMOCTU
KOPPEKTUPOBaTh IMpeajaraeMblii ajiropuT™M JEWCTBUH TMpU BBINOJIHEHUH Y4YeOHBIX U
HCCIJIEIOBATENbCKUX 3aJlad, BeIOUpaTh Hanbosiee 3(HEeKTUBHBIA CIOCO0 UX pELIeHUs ¢ y4ETOM
MIOJIyY€HUs] HOBBIX 3HAHU O BEIIECTBAX U XUMHUUECKUX PEAKIIHUAX;

— OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HAa OCHOBE CaMOAaHalIu3a U
CaMOOLIEHK!U

INPEJMETHBIE PE3YJIbTATBI
[IpenmMeTHBIE pe3ysIbTaThl OCBOSHUS MPOTPaMMBbI [0 XUMUK Ha 6a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh:
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- c(hOpMUPOBAHHOCTh MPEICTABICHUN: 0 XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUPA, POJM XUMUU B TIO3HAHUU SIBIICHUU TPHUPOJBI,
B (opMHpOBaHUM MBIIUICHUS U KYJIbTYPBl JUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH,
HEOOXOIUMOM JJIsI PeUICHUS MPAKTUYECKUX 33729 M SKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IPUPOJHOM Cpene;

- BJIAJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarollue
HNOHATHS (XMMHYECKHI 3JICMEHT, aToM, 3JIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIC
opOUTaTM aTOMOB, HWOH, MOJIEKyJa, BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUS, XMMUYECKasi CBA3b , MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, yTIepOaHbII CKEJET,
(GyHKIIMOHATBHAS TPYyMIa, pPaguKal, H30MEpHUs, W30MEPbl, TOMOJOTHYECKUN psJ, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA- ¥ a30TCOAepIKAIINE COCTUHEHNS, OMOIOTHYECKN aKTHBHBIE BEIIECTBA
(YrieBompl, KUPBI, OCIKH), MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAss peIETKa, TUIBl XUMHUYECKHUX peakuuil (OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE, JK30-M DJHJIOTEPMUYECKHE, peaklUUh HOHHOro oOOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS U CCOoLUanus, OKHUCJIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peaKIMH, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI
(Teopuss XMMHMYECKOTO CTpOeHusi opranudeckux BemectB A. M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akonH [l WM. MenngeneeBa, 3akoH
COXPAaHECHHUS MAaCChl), 3aKOHOMEPHOCTH, CHMBOJHYCCKHHA SI3bIK XHUMHHU, (HAKTOJIOTHUSCKUC
CBEJICHHUS O CBOWCTBAaX, COCTaBe, IMOJYYECHHU M OE€30MaCHOM HCIOJIb30BAHUHN BaXKHEUIINX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U IMPAKTUUYECKOM JACATEIBHOCTU YEIOBEKA;

- c(hOpMUPOBAHHOCTH YMEHUU BBISIBJIATD XapaKTepHbIE MPU3HAKU
Y B3aMMOCBSA3b W3YUYEHHBIX MOHATHI, NPUMEHATh COOTBETCTBYIOIIME MOHSATHUS NPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALLECHUN; BbISBIATD
B3aUMOCBSI3b XUMUYECKHX 3HaHUI c MOHATUSIMU
Y TIPE/ICTABJICHUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX TPEIMETOB;

- c(OpMUPOBAHHOCTb YMEHHUN HCIIOJIb30BaTh XuMuueckyo HomeHknatypy IUPAC u
TPUBHUAJIbHBIE  HAa3BaHMS  BAXHEHIIMX  BemeCTB  (dTHJICH,  aAlETWICH,  TJIHUIEPHH,
dbenon,popManbaeru, YKCycHas KWCJIOTA, TJIMIWH, YrapHBIM ras, yrieKUCIbli ras, aMMHAK,
raimeHass W3BeCTh, HeEralleHas W3BeCTh, MUThEBas cofa W Jp.), COCTaBIATh (HopmyIisl
HEOPraHMYECKUX M OPTraHMYECKHX BEIIECTB, YPABHEHUS XMUMHUYECKHUX pPEaKIUid, OOBSICHATh HX
CMBICJI; TOATBEPXKIAaTh XapaKTEpPHblE XHUMHUYECKHE CBOMCTBAa BELIECTB COOTBETCTBYIOUIUMU
HKCIIEPUMEHTAMH U 3aIUCSMHU YPABHEHUN XUMUYECKUX PEaAKIIUil;

- chopMHpOBaHHOCT, yYMEHHUW  yCTaHABIWBATh  MPUHAICKHOCTh  U3YYEHHBIX
HEOPTraHWYECKUX ¢ OpPraHWYeCKMX BEHIECTB K OMNpPEACNIEHHBIM KjaccaM W Tpymnmnam
COCMHEHUM, XapaKTepU30BaTh HMX COCTAaB M BAXKHEWILIHWE CBOWCTBA; OMNPEACISTh BHUIbI
XUMUYECKUX  CBs3eH  (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIaCCU(PUITMPOBATh XUMHYECKUE PEAKITUH;

- BIJIaJICHHE€ OCHOBHBIMH METOJIaMH HAyYHOT'O TO3HAHUSA BEUIECTB M XUMHUYECKUX
sBIIEHUH (HaOII0ICHNE, H3MEPEHUE, DKCIIEPUMEHT, MOJCINPOBAHNUE);

- chOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PACUETHI IO XHUMHUYECKUM (dopMylam
U YpaBHEHHSM XUMHUYECKHMX PEAKIM ¢ UCHOJIb30BaHUEM  (PU3WYECKUX  BEITUYHH,
XapaKTEePU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00BbEMa (H.y.) Ta3os,
KOJIMYECTBA BEIIECTBA; MCIOJIb30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJISl IPUHSTHS PelIeHUN
B KOHKPETHBIX JKH3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMHU W UX IPUMEHEHUEM;
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- c(OpMHPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOJIHATh XMMUYECKHNA SKCIIEPUMEHT
(mpeBpallleHus1 OpraHNYEeCKUX BELECTB IIPU HarpeBaHUM, MOJYUYEHUE ATUICHA U U3YYEHHE €To
CBOICTB, KaueCTBEHHBIE PEAKLUU Ha aJbAETUIbI, KpaXMaJl, YKCYCHYIO KHUCJIOTY; J€HaTypauus
OENKOB NpPU HArpeBaHHUM, IIBETHBIC PEAKIMH OEIKOB; MPOBOJUTH PEAKIWHW HOHHOTO OOMEHa,
OTpeeNATh CpPely BOAHBIX PACTBOPOB, KAueCTBEHHBIC peaklUMU Ha cyinbdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HAa KAaTHOH AaMMOHHS; pellaTh S3KCIEpUMEHTAbHBIE 3a/ladd [0 TeMaM
«Mertamib» u «Hemeramnb») B COOTBETCTBHM C MpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU
oOpallleHuu ¢ BellecTBaMH U JabOPaTOpPHBIM O00O0PYJOBaHHMEM; MPEICTABISTH PE3yJIbTaThl
XUMHYECKOT0 S3KCIepuMeHTa B (opMe 3amucd YpaBHEHHM COOTBETCTBYIOIIMX pEaKUuil U
(bopMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

- c(hOpMHUPOBAHHOCTb YMEHUS aHATTM3UPOBATh XUMHUYECKYIO HH(OPMAIIHIO, TOTyYaeMyto
u3 pasHblx uctounukos (CMMU, UnTtepuer u ap.);

- c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHJA SKOJIOTHYECKU IIEIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETrO 30POBBS U
OKpYXAaroIIei MPUPOAHON Cpelbl; YUUTHIBATh OMACHOCTb BO3JIECHCTBHUS HA KHUBBIE OPTaHU3MBbI
OTpe/IeNIeHHBIX BEIIECTB, MOHUMAasl, cCMbIcT noka3zaTens [TJ1K;

- Juig 00y4YaroIIUXCsl ¢ OrPAaHUYSHHBIMU BO3MOXHOCTSAMU 370POBbs: CPOPMHUPOBAHHOCTH
YMEHHUS TPUMEHITH 3HAaHUS 00 OCHOBHBIX [OCTYIIHBIX METOJAX MO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHMUIA;

- aud  chenblX M cna0oBUASIIMX oOydarolmuxcs: CPOPMUPOBAHHOCTb YMEHHUS
UCIIOJIB30BaTh peibe(HO TOYEeUHyI0 cHucTeMy oOo3Hauenuit JI. bpaitng pns  3anucu
XUMHUYECKHUX (HOPMYIL.

OK 01.Bb16upath crioco0sl perieHus 3a1a4 npodecCuoHanbHON AesITeNbHOCTH TPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02.Mcnonbs30BaTh COBPEMEHHBIE CPECTBA OUCKA, aHAJIM3a U UHTEPIPETaluu HH(OpMaLun
Y MTHPOPMAIIMOHHbIE TEXHOJIOTUH /ISl BBIIOJIHEHUS 33a]1a4 TPOo(ecCHOHAIbHOM 1eATEIbHOCTH.
OK 04.9¢dexTrBHO B3auMOICMCTBOBATH M padOTaTh B KOJJIEKTUBE U KOMaH/IE.

OK 07.CopnelicTBOBaTh COXPAHEHUIO OKPY’KAIOLIEH CpEeIbl, PecypcocOepexeHto, MPUMEHSTh
3HaHUS 00 W3MEHEHUH KJIMMaTa, NPUHLUIB OEepeXIMBOIO MPOM3BOJCTBA, 3(P(PEKTUBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIUSX.
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5. TemaTu4yecKkuii MJIaH U copep:kanue ydeoHoii gucuunanusl XUMMU S

HanmenoBanmue Conep:xanue yueOHOro MaTepuasia, Jjadoparopubie padoThl M NPAKTHYECKUE 3aHATHS, Oo6bem YpoBenn
pa3aesioB U TeM caMoCTOsITe/IbHAsI padoTa o0y4yaroumuxcst 4acoB OCBOCHUS
/3a4. en.
1 2 3 4
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA
Tema 1.1. Coaep:xanue y4eOHOro MaTepuaJia:
Crpoenne atoMmoB | Kitaccudukamus XUMAYECKHX 31eMeHTOB (5-, p-, M-s1nements). BaneHTHbie 2 1,2
XUMHYECKHX 3JIEKTPOHBL. BaeHTHOCTH. DNEKTPOHHAS MPUPOIA XUMUUYECKON CBA3U. DJIEKTPOOTPUIIATEIHHOCTD. Buibl
3JIEMEHTOB M - - (xoBaJIeHTHas1, MOHHAsI, METaJNIMYEeCKasi, BOJOPOIHASA) M CIIOCOOBI ee 00pa3oBaHus
npupoaa IIpakTHyeckas padora 2 2,3
XHMHUYECKOM CBSA3H | PemieHue 3ajaHuii Ha MCIOJb30BAaHUE XWMHUYECKOW CHUMBOJMKA M HAa3BaHUM COEAMHEHHMIl 10
HOMEHKJIaType MEXIYHAapOJHOIO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMUU U TPUBHAIBHBIX
HA3BaHWK IS COCTaBICHUS XMUMHUYECKUX (OPMYJI JIBYXaTOMHBIX COCTUHEHHH (OKCHUIOB, CYIb(QHUIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[IpakTHueckue 3aaHus HA YCTaHOBJICHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX 2JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nosioxkeHueM [lepuoanueckor CUCTEMBI.
Tema 1.2. Coaepxkanue y4eOHOro MaTepuaJa:
IMepuoguveckuii [Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. duznuecknii CMbICI 2 1,2
3aKOH W Tadjauua [Tepuonnueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
.M. MenaeseeBa | 3IeMEHTOB, 0OOpa3yeMbIX HMH TPOCTBIX ¥ CIIO)KHBIX BEIIECTB B COOTBETCTBUU C IOJIOXKCHHEM
XUMUYECKOro siemMeHTa B Ilepuonuueckoir cucreme. MHpPOBO33pEHUYECKOE M HAy4YHOE 3HAUYCHHUE
[Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.MI. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX HJIEMEHTOB.
IIpakTnueckas padora 2 2,3

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3aLUI0 XUMUYECKUX
aeMeHTOB «MeTtaummueckue / HeMETATMYECKUE CBOMCTBA, JJIEKTPOOTPHIATEIIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM M MOJIO)KEHUEM B MEPUOJAMUYECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneeray»
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Pa3znea 2. Xumn4yeckue peakmuu

Tema 2.1. Tunsel

Coaep:xanue y4eOHOro MaTepHaJia:

OcHoBHOE Knaccudukanus v TUNBI XUMHUYECKUX PEaKLUi ¢ yyacTHeM HeopraHudyeckux BemiecTtB. CocTaBieHHE 1,2
XHMHYECKHX YPaBHEHHMH pEaKIUi COCAMHEHHUS, Ppa3JI0KEHHUs, 3aMelleHHs, oOMeHa, B T.4. PEaKUUid TOpeHus,
peakuuii OKHCJICHUSI- BOCCTAHOBJICHUS.
VYpaBHeHUsI OKUCIEHUI-BOcCcTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHne U ypaBHUBaHHME OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA METOJOM 3JIEKTPOHHOTO
6ananca. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMK B MPUPOJE, NMPOU3BOACTBEHHBIX Mpoleccax U
KHU3HEJIeSTeIbHOCTH OPraHu3MOB
IpakTH4eckas paora 2,3
KonnyectBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XUMUU U PACUETHI 10
YPaBHEHMSIM XUMUYECKHUX peakiuil. MoJib Kak eIuHuIa KOJM4ecTBa BeulecTBa. MolisipHas Macca.
3aKOHBI COXpaHEHUsI MacChl U YHEPTUU. 3aKOH ABoraipo. MossipHblii 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUAM XMMHUECKUX PEAaKIMH ¢ UCIIOJIb30BaHUEM MacChl, 00beMa
(HopMasbHbIE YCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. Coaep:xaHue y4eOHOro MaTepuasa:
JaeKTpoMTHYecKas | Teopus 3MeKTPOIMTHYECKOH auccorranuy. MoHbl. DIeKTpONInTHI, HEdIEKTPOIHUTHL. Peakiiu HOHHOTO 1,2
AUCCOLMALMA U obomena. CocTaBiieHHE peaKkiuii FOHHOTO OOMEHaA ITyTeM COCTABJICHUS MX TOJHBIX M COKPALICHHBIX
HOHHBIN 00MEH VOHHBIX YpaBHEHHH. KHCIO0THO-OCHOBHBIE peaKkIIMK. 3aJaHUsI HA COCTaBJICHUE HOHHBIX PEaKIUi
JlabopaTopHasi padora “Tunbl XUMUYECKUX PEAKIUI . 2,3
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U IPU3HAKOB
XUMHYecKHX peakiuil. [IpoBenenue peakuuii HOHHOro 0OMEHa, OINpeIeIeHUe CPe/Ibl BOIHBIX PaCTBOPOB.
3a/laHusl HA COCTaBJICHHE HOHHBIX peaklui
o0o0maronii ypok —KoHTposbHas CTpoeHHe BEeNIeCTBAa M XUMUUYECKHE PEaKIUU 2,3
Paszpnes 3. CTtpoeHue M CBOHCTBA HEOPraHMYECKHUX BelleCTB
Tema 3.1. Coaep:xaHue y4eOHOro MaTepuaJia:
Knacenpuxanus, | [Ipeamer neopranndeckoit XMMUWU. Knaccudukarms Heopranndeckux BemiecTB. [IpocTeie 1 ciioxHbIE 1,2
HOMEHKJIATYPa H BenecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3aumMocBs3b
CTpOeHHne HEOPraHMYECKUX BEIIECTB. ArperatHble cCOCTosAHuUs BemecTBa. Kpucrannuueckue M amopdHbie
HEOpPraHu4ecKux BElIEeCTBA.
BelIECTB Tumnbl KPUCTATUINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIIpHAs, HIOHHAs, METAJJINYECcKas). 3aBUCUMOCTh

(bu3MYECKNX CBOMCTB BELIECTBA OT THUIAa KPUCTAIUIMUECKON pelIeTKU. 3aBUCUMOCTbh XUMUYECKOU
AKTMBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSA3U M TUIA KPUCTAUIMYECKOHN peleTKu. [IpuauHbl
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MHOT000pa3usi BEIeCTB

IIpakTHyeckasi pabora 2,3
Homenknatypa HEOpraHMYECKUX BEIISCTB: Ha3BaHME BEIIECTBA MCXOMAS M3 MX XUMHUYECKOH (POpMYyIIbI
WIA COCTABIICHHE XUMHYECKOW (OPMYJBI HWCXOAS W3 HA3BaHUS BEIIECTBA [0 MEXKIYHAPOIHOM
(UIOTTAK) mnu TpuBHaIbHOW HOMEHKIIATYPE.
Penrenune npakTrueckux 3aaHui 1O KiacCU(UKAIMK, HOMEHKIIATYpEe B XUMUYECKUM (opMyJTIam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (yrapHbId ra3, YIJEKHUCIBIM Ta3, aMMHaK, ralieHas
W3BECTh, HETAIlICHast M3BECTh, TUTHhEBAsl COJIA U IPYTHX): Ha3bIBATh M COCTABIATH (DOPMYJIIbl XHMUYECKHUX
BEIIECTB, ONPEICISITh MPUHAIC)KHOCTH K KJIaccy.
Hctounnku xuMudeckod wH(popManuu (CpeacTB MaccoBoi mHGpopmainuu, ceth MHTepHET u apyrue).
[Townck nHbOpMAIUU 10 Ha3BaHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM GopMyiamMm
Tema 3.2. ®usuxo- | Cogep:xaHue yueOHOro MaTepuaJia:
XHMHIHecKue Mertannsl. Ob61ue puznyecKkue 1 XuMUIeCKe CBONCTBa MeTauioB. CIIocOOBI MoNTydeHus. 3HaYeHHe 1,2
CBOMCTBA METAJJIOB ¥ HEMETAUIOB B TPHPOJAC M JKU3HEICATSIHPHOCTH 4YEIOBEKa W OpraHu3MoB. Kopposus
HEOpraHMICCKuX METAJUIOB: BHJIbI KOPPO3HMH, CIIOCOOBI 3allIMThl METAJUIOB OT KOPPO3UHU
BelecTs Hemeramner. OOmme Qu3MYecKue W XUMHYECKHE CBOWCTBA HEMETAIOB. THIWYHBIE CBOHCTBA 1,2
HemetaisioB 1M- VII rpynn. Knaccudukanus u HOMEHKIAaTypa CoOeIMHEHU HeMeTaluioB. KpyroBopoTsl
OMOTCHHBIX YJICMCHTOB B IIPHPOJIC
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEMIECTB (OKCHIOB, TUAPOKCUIOB, KUCIOT, 1,2
coneit m Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB IMPOCTBIX BEIIECTB, BOJOPOIHBIX COCIMHEHUH,
BBICIIIUX OKCHJIOB M TUAPOKCHIIOB
IIpakTnyeckas padora 2,3
CocraBiieHrne ypaBHEHHI XMMHYECKHX pEaKIHUi C y4acTHEM TMPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U aM(OTEpHBIX THAPOKCHAOB; HEOPTaHUYECKUX COIIEH,
XapaKTepPU3YIOIINX UX CBOHCTBA.
Pemennie mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBOICTBa, COCTaB, MOJY4YEHHE WU
0€30MMacHOC HWCITOJIb30BAHWE BAXHEWIIUX HEOPraHUYECKHMX BEHIECTB B OBITY W TIPAKTHYSCKON
JeSITeIbHOCTH YeJIOBEKa
Tema 3.3. Conep:kaHue y4eOHOIr0o MaTepuaJia:
Unentnpukanus | JlabopaTopnas padora 2,3
HEOPraHUuYeCKuX «MnenTnuKanus HEOPraHMIECKUX BEIIECTBY,
BelleCTB Pemennie sKkcriepuMEHTABHBIX 33124 IO XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110
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pacro3HaBaHMIO U MOTYYEHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

W nenTudukaiys HeOpraHM4eCKrUxX BELUIECTB C UCIOIb30BaHUEM MX (HU3UKO-XMMHUYECKHX CBOUCTB,
XapaKTepHBIX KaUEeCTBEHHBIX peakiuii. KauecTBeHHbIe peakiiuu Ha Cynb(ar-, KapOoHaT- 1 XJIOPU-
aHMOHBI, HA KATUOH aMMOHHMSI

0000MIAIOIIHI YPOK IO MPOMIEHHOM TeMe - KOHTPOJIbHAs 2,3
Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB
Tema 4.1. Conep:kanue y4eOHOIr0 MaTepHuaJia:
Knaccudpuxaums, | [losBneHue u pa3BUTHE OpraHUYECKON XUMHUH Kak HaykH. [Ipeqmer opranudeckoit xumun. Mecto u 1,2
CTpOeHue 1 3Ha4eHUE OPraHMYeCKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIATypa XUMHUYECKOE CTPOEHUE KaK MOPSAJIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH.
OPraHM4YecKuX OCHOBHbIE MOJIOXKEHUS TEOPUU XUMUYECKOT0 CTPOCHUS OpraHndeckux coenuHeHuii A.M. bytieposa.
BeLeCTB VYrnepoaHblii CKEJIET OpraHu4eCKOi MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTPOEHUS MOJIEKYIL.
N3omepus u u30Mepsl.
[Tonsatue o pyHkumoHanbHOH rpynne. Panukan. [lpuHuuns! kiaccubuKauy OpraHn4eckux
COCIMHEHU.
MesxayHapoiHas HOMEHKJIaTypa U IPUHIUIIBI HOMEHKIIATYpbl OpraHuueckux coeaunenuil. [lousarue 06
a30TCOJEpKAIINUX COSAUHEHMSIX, OMOJIIOrMYECKH aKTUBHBIX BellecTBax (yIyieBojax, )Kupax, Oeskax u
Jp.), BEBICOKOMOJIEKYJIIPHBIX COEIMHEHUAX (MOHOMED, OJIMMEp, CTPYKTYPHOE 3BEHO)
IpakTHyeckas paora 2,3
Homenknarypa opraHM4ecKux COEMHEHUH OTIEIbHBIX KJIACCOB (HACBIIIEHHBIE, HEHACBILICHHBIE U
apoMaTHYeCKUE yIIeBOIOPOAbI, CIIUPTHI, (PEHOIIBI, aJIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBieHre MOJHBIX M COKPALCHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHX BEIIECTB OTJENbHBIX
KJIACCOB, MHCIIONIB3Yysl MX Ha3BaHUS IO CHCTEMaTHYECKOW M TPUBUAIBHOM HOMEHKIAType (ITHJIEH,
alleTWIeH, TJMLEpUH, (QeHous, (GopMaibAeru], YKCyCHas KHCIIOTa, TTUIMH). Pacdersl mpocreimiei
(hopMyJIbl OPraHUYeCcKOM MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOr 0 cocTana (B %)
Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia:
CBoiicTBa OU3NKO-XUMUYECKHE — CBOIMCTBAa OPraHUYECKUX COCTUHEHUH OTAEIBHBIX — KJIACCOB (OCOOCHHOCTH
OpPraHu4ecKux KJ1acCU(UKALUM 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMUECKUN psAl U o01as ¢popMmyiia; U30MEpHs;
cOoeIUHEeHHUI ¢du3nyecKkre CBOMCTBA; XUMHUECKHE CBOICTBA; CIOCOOBI MOTYUYEHHUS):
—- TpefeNbHbIe yrieBoaopoabl (ankaHsl M nukinoankansl). 'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX 1,2

MCTOYHMKOB TEIUIa B IPOMBIIIJIEHHOCTU U ObITy. CBOMCTBA MPUPOJIHBIX YIIIEBOIOPOJIOB, HAXOXKACHUE B
MIPUPOJI€ U IPUMEHEHHUE AJIKAHOB;
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— HemnpelenbHble (AJIKEHbI, AJIKUHBl W allKaJueHbl) M apOMaTUYECKUE YIVIEBOAOPOIbl. l'opeHue
alleTUJIeHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOCOAEPIKAINE COSTUHEHUs (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI, AJIbJCTUIbI
W KETOHBI, JXUPBI, YIIeBOAbI). lIpakTHyeckoe NpUMEHEHWE OHTHJICHIJIMKOMIS, TIWIEpuHa, (eHoa.
[Ipumenenne Qopmanpaernia, aneTalbIernia, YKCyCHOH KHCIOTHl. Mplla Kak COJIM  BBICIIMX
KapOOHOBBIX KHCJIOT.

MoroI1ire cBOMCTBa MbliIa

1,2

— a30TCOJepXKallhe COCIAMHEHHs (aMUHBlI W aMUHOKMCIOTHI, Oenku). BplcokoMoleKyIIsipHbIE
COeMHEHUS (CUHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MONKUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUICHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCII0JIb30BaHUS.

['eHeTnyeckas CBsI3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIMHEHHUN

1,2

IIpakTuyeckas padora

CBoiicTBa OpraHMYeCKMX COEOUHEHUM OTAEIbHBIX KJIACCOB (TpUBHMAJIBHA M MEXIyHapOAHAs
HOMEHKJIaTypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MONy4YeHHUs): MpeaeabHble (ankanbl 1 muknoankaHsl),
HenpeJienbHble (AJIKEHbI, AIKUHBI M aJIKaJIME€Hbl) U apOMaTHYECKUE YITIEBOJOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE KHCIOTHI

4! 3(1)I/Ipbl, AIbACTUABI U KCETOHBI, aMHHBI W AMHWHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIHHCHUA.
3alaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKHX PEAKLUUU C y4acTHUEM OpPraHMYECKHX BEIIECTB Ha
OCHOBAHHMH MX COCTaBa U CTPOCHMUSI

2,3

IIpakTnyeckas padora

CocraBneHne cxeM peakuuii (B TOM 4YuCl€ MO MPENJIOKEHHBIM IeMOYKaM IpEeBpalleHUil),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUH OTJeNbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIy4YEHUsT W HA3BaHHWE OpPraHWYECKMX CcoeAuHeHuM 1o TpuBHanbHOW WJIM MexayHapoaHon
CUCTEMATUYECKON HOMEHKIIATYPE.

PemeHne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUMX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COCJIMHEHMI OTHENbHBIX KIACCOB

2,3

JlabopaTopHas padora

“IIpeBpalieHust OpraHU4eCKUX BELIECTB IIPU HATPEBaHUU .

[Tonyuenue 3THIIEHa M U3yYEHHE €r0 CBOMCTB. MoenupoBaHue MOJIEKYI U XMMHUYECKUX MTPEBPALICHUI
Ha IIPUMEpE dTaHa, TUIIECHA, alleTUIIEHA U JIP.

2,3

Tema 4.3.
Hpentuduxanus
OpPraHuYecKux
BelllecTB, UX

Conep:kanue y4eOHOro MmaTepuaJa:

buoopranunueckue coenuHenus. IlpumeHeHne u Ouojormyeckas posib YriieBoAoB. OKHCIEeHUE
yIJIEBOJAOB— MCTOYHUK OHHEPIUU JKUBBIX OpraHuzMoB. OO01acTM NPUMEHEHHS aMUHOKHUCIIOT.
[IpeBparenus: 6eIKOB MUY B opranu3me. buonornyeckue GpyHkimu 6enkoB. buonornyeckue GyHKIUU

1,2

18




3HAYCHHUC "

XupoB. Posib oprannueckoil XMMUHU B peIIeHUH MPo0OJIeM NMUIIEBOH 0€30MacHOCTH

NnpuMeHeHHe B Ponp opranuueckoil XMMHHM B peUICHHMH MpoOJieM 3SHEpPreTudyeckoil O0e30MacHOCTH, B Pa3BUTUU 2 1,2
OBLITOBOW U MEIULUHBI, CO3/IaHUM HOBBIX MAaTEpHAJIOB, HOBBIX MCTOYHHUKOB SHEPruU (AIbTEPHATUBHBIC MCTOYHUKU
NPOU3BOJACTBEHHON | DHEPIUM).
AeATeTbHOCTH OnacHOCTh BO3JEHCTBUA Ha JKMBbIE OPTraHU3Mbl OPraHMYECKUX BEIIECTB OTICIBHBIX KIJIACCOB
yeJ0BeKa (yrmeBomopoabl, CHHUPTHL, (EHOIBI, XJIOPOPraHUYECKUE IPOU3BOAHBIC, aJbICTHIABI U Jp.), CMBICI
MI0Ka3aTessl MPEIeIbHO JIOMYCTUMOM KOHIICHTPALUU
JlabopaTopHas padora 2 2,3
“Unentudukanys opraHunuIecKuX COSTUHEHNH OTACIbHBIX KJIacCOB”
WnenTudukanus opraHn4eckux COeIUHEHUN OT/AENbHBIX KJIacCOB (Ha MpuUMepe ajlbJIerujoB, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.II.) C HCIIOJIB30BaHUEM MX (PU3NKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHbIX peakuui. JleHaTypauus Oenka npu HarpeBaHuM. L[BeTHble peakiuu OEIKOB.
Bo03HUKHOBEHNE AHAIUTUYECKOTO CUTHAJIA C TOYKH 3PCHHS XMMHUYECKHUX IMPOIECCOB MPH MPOTEKAHHH
KayeCTBEHHON peakllny, O3BOJISIONICH NISHTH(PULIIMPOBATh PEI0KEHHbBIE OPraHUYECKUE BEIIECTBA
O6001aronuii ypoK 1mo Teme 2 2,3
Pazgen 5. Kunernueckue u TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeaKuui
Tema 5.1 Ckopocts | Coaep:kaHnue yueOHOro MaTepuaJja:
XMMHYECKHX CKOpOCTh peakInu, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX (JaKTOPOB: MIPHPOJIBI PEArHPYIONINX BEIIECTB, 2 1,2
peakuui KOHIIEHTPALIMU pearupyroyx BelecTB, TEMIIEPATyphl U IO PEAKIIUOHHONW TOBEPXHOCTH.
Xumuueckoe TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
paBHOBecHe OO6patuMocTh peakiuil. XuMHYECKOe PABHOBECHE U €T0 CMEILEHHE MOJT AEHCTBUEM PA3INYHbIX
(bakTOpOB (KOHIIEHTPAIHS PEareHTOB MU MPOIYKTOB PEAKIINH, TaBJICHUE, TEMIIEPATypa) Ui CO3IaHUS
ONTUMAJIbHBIX YCIOBHH NPOTEeKaHUs XuMuueckux mnpoueccos. [Ipunnun Jle Illarense
IIpakTnueckas padora 2 2,3

Perienne npakTUKO-OPUEHTUPOBAHHBIX 33/JaHUl Ha aHaIW3 (PAKTOPOB, BIUSIONIMX HAa H3MEHEHHE
ckopoctu IIK xumuueckoil peakiuu, B T.4. ¢ MO3ULUN SKOJIOTMUYECKH II€JI€CO00pPa3HOro MOBEACHUS B
OBITY M TPYAOBOM JEATENbHOCTH B IIENSAX COXPAHEHHs CBOETO 3[0POBbS U OKPYXaroIleH NMpHpPOIHOM
CpelBl.

PemreHne INpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha mpuMmeHeHue mpuHuuna Jle-Illarense s
HAaXOXICHUA HAIIPaBJICHHUA CMCIICHUSA PaBHOBCCHA XUMHUYECKOH pPC€akniun W aHaliu3 (baKTOPOB,
BIIMAIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECUS
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Pa3znen 6. PacTBopsbl

Tema 6.1. Coaep:xanue y4eOHOro MaTepHaJia:
IlonsTue o PactBopenue kak pusuko-xumudeckuii npouecc. PactBopsl. CiocoObl MPUTOTOBIIEHUS PACTBOPOB. 2 1,2
pacTBopax PactBoprMocTs. MaccoBast 107151 pacTBOpeHHOT0 BeriecTBa. CMBICI MOKa3aTes MPeaesIbHO Oy CTUMON
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIICHKE 3KOJIOTHYEeCKON Oe301MacHOCTH.
[IpaBuia SKOJIOTUYECKHU 11e51eCO00pa3HOTro MOBEACHNUS B OBITY M TPYAOBOW JAEATEIBHOCTH B IIETISAX
COXPaHEHHUS CBOETO 370POBbs U OKPY>KAIOLIEH MPUPOAHON Cpe/Ibl; ONTACHOCTh BO3ACHCTBUSI HA KUBBIC
OpTraHU3MBI ONPE/ICIICHHBIX BEIIECTB.
IIpakTHyeckasi padora 2 2,3
Pemenne npakTHKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aJaHUI HA PACTBOPHI, HCIIOJIB3yEeMbIE B OBITOBOH U
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa
Tema 6.2 Conep:xaHue y4eOHOro MaTepuasa:
Hccaenopanue JlabopaTopnasi padora 2 2,3
CBOMCTB pacTBOpPoB | «[IpuroroBneHue pactBopoB». [IpuroroBiieHHE pacTBOPOB 3alaHHOMN (MacCOBO#, %) KOHIIEHTpAIIH
(CTIpaKkTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH ) U OIIPEICIICHUE CPEIBI BOIHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM IeATEJIbHOCTH YeJI0BEKA
Tema 7.1 Xumusi B | Coaep:xkaHue yueOHOro MaTepHaJia:
ObITY M Hosgeiimune goctukeHnss XMMHUYECKONH HAYKH U XMMHUYECKON TeXHOIOTUU. Pons XuMuu B obecriedeHnu 2 1,2
NPOU3BOJACTBEHHOM | DKOJIOTHYECKOM, SHEPreTHIEeCKON U MHIIEBOI 0€30IacCHOCTH, pa3BUTHH MEAUIMHBI. [IpaBuia moucka u
AeATeTbHOCTH aHallM3a XUMUYEeCKON HHPOPMAIUU U3 PA3IMYHBIX HCTOUHUKOB (HayyHas ¥ y4eOHO-HAy4YHAS
YyeJI0BeKa) JuTepaTypa, CpeAcTBa MaccoBoi nHGopmaluu, cetb MHTEpHEeT)
IpakTuyeckas padora 2 2,3
[Touck u aHanmM3 KeWCOB O MPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJOTUW C y4eToM Oyayrieit
npodeccHoHabHOM ~ JEeSITeNPHOCTM  TO  TeMaM:  BaKHEHIIWe  CTPOWTENbHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIC MaTepuaibl, KpacKd, CTEKJIO, KEpaMHKa, MaTepUalbl Ui JJICKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHBbIE BOJIOKHA, MCTOYHUKH JHEPTUU, OpraHUYecKHe W MHUHepaIbHbIe
yI00peHUs, JICKapCTBEHHBIC BEIIECTBA, OBITOBAS XHMHS.
3amura: [IpeacraBieHue pe3yapTaTOB PENICHUs KecoB B hopMe MUHU-IOKIIA/Ia C TIpe3eHTaluel
JlndpdepeHunpoBaHHbIN 3a4ET 2

PaGoueit nporpammoii mpelyCMOTPEHO BBIMOIHEHHUE OT/IEIbHBIX BHI0B padOT, CBA3aHHBIX ¢ Oyyleil mpodeccHoHaNbHON AeATEeIbHOCThIO, B (hopme

MPaKTUIECKOH MOATOTOBKH B 00bEMe 32 "acoB




6. MaTepuaJIbHO-TeXHMYECKOe U Y4eOHO-MeToJu4YecKoe obecrneyeHue
6.1. TpeOoBanusi K MHHUMAJIBHOMY MATEPHAJbLHO-TEXHHYECKOMY M  Yy4eOHO-
MeTOMYeCKOMY o0ecle4eHHI0 YCJOBHH  peajiM3allid  NPOrpaMMbl  JTHCHHMILIMHBI
npearnosiaraeT Haaudue Yy4eOHbIX KaOMHETa XHMHUH, B KOTOPOM HMEETCS BO3MOXHOCTb
obecrieunTh CBOOOAHBIN gocTyn B MHTepHET BO BpeMsi y4eOHOrO 3aHATUS W B IEPUOJ
BHEYUYEOHOM JeITeTHbHOCTH 00yYaIOIMIUXCS.

B coctaB kabnMHETOB XMMHH BXOJAT Ja00paTopuu ¢ 1a00paHTCKONH KOMHATOM.

[Tomerienust kKaOUHETOB (U3MKU, XUMHH U OHMOJIOTHH JOJDKHBI YJIOBIETBOPATH TPEOOBAHUSAM
CanutapHo-3nuaeMuoiornueckux npasuil U1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAILIEHbl TUIIOBBIM OOOPYZOBAaHUEM, YKa3aHHBbIM B HACTOSIIMX TPEOOBaHMSIX, B TOM YHCIE
CIELMAIN3UPOBAHHON Yy4yeOHOW MeOenbio W cpeacTBaMM OOydeHHs, JOCTaTOYHBIMU JJIs
BBINOJIHEHUS TPeOOBAHUH K YPOBHIO IIOJTOTOBKU O0YYarOIMXCS.

B xabuneTtax mMeeTcsi MyJIbTUMEIUITHOE 000pyAOBaHHE, TIOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa3oBaTEeNBFHOTO MpOIecca MOTYT TPOCMATPUBATh BU3YaJIbHYIO WH(POPMALUIO MO (DU3HKE,
CO3J1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B cocraB y4eOHO-METOIMYECKOTO U MaTEPUATHHO-TEXHHUECKOTO 00ECIEUCHHS POTPaAMMBbI

y4eOHOW JUCIMILTUHBI «XUMUS» BXOISAT:

*s MHOTO()YHKIIMOHAITBHBIN KOMILIEKC MTPETIOIaBaTeIs;

s HarsAHbIE TOCOOUA (KOMIUIEKTHI Y4eOHBIX TaONuIl, IJIAKaTOB, MOPTPETHl BBIIAIOLIUXCS
YYEHBIX B 00JIACTH €CTECTBO3HAHUS U T.I1.);

¢ MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEICTBA;

** JKPAHHO-3BYKOBBIC ITOCOOWS;

** KOMIUIEKT 3JIEKTPOCHAOKCHHSI KAOMHETOB;

** TCXHUYCCKHUE CPEICTBA OOYUCHHUS,

s JIEMOHCTpAIMOHHOE 000pya0BaHuE (00IIero Ha3HAYeHHs U TeMaTHYeCKre HaOoPhl);

s abopaTopHOe 000pymoBaHue (0OIIEro Ha3HAYEHUS U TeMATHUYEeCKHE HAaOOpHI, B TOM YHUCIE
JUTSI IOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA, PEAKTHBBI);

*s CTAaTHYECKWE, JAWHAMHYECKHE, JIEMOHCTPAIIMOHHBIC W Pa3/aTOYHBIC MOJICIH, BKIFOYAs
HaTypaJIbHbIE OOBEKTHI;

s BCIIOMOTATENIbHOE 000PYI0BAHUE;

*¢ KOMIUIEKT TEXHHMYECKOW IOKYMEHTAI[MH, B TOM YHCIIe MacmopTa Ha cpeAcTBa O0y4YeHUS,
WHCTPYKIIUHU TI0 UX UCITOJIb30BAHUIO M TEXHHUKE 0€30TIaCHOCTH;

s OUONMMOTEYHBIN QOHS.

B Oubnuorteunbiii ¢GoHI BXOIAT y4eOHUKH, ydeOHO-meToauueckue KomruiekTol (YMK),
o0OecreunBamIIe OCBOCHHE Y4YeOHOW MJUCHUIUIMHBI «XUMHUS», PEKOMEHJOBaHHBIE WU
JOIYIICHHBIC JIJIT WCTOJIh30BaHUS B TPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHH3AIHUIX,
pean3yromux 00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oomiero obOpa3oBaHUS B Mpeiaenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubnuoreunsiit  GoHA comepkKUT (U3MUECKHE OHIUKIONEIWH, aTJachl, CIOBapH,
CIPAaBOYHHUKHU 1O (U3HMKE, XMUMHH, OHOJOTHH, HAYYHYI0 W HAYIHO-TIOMYJBSIPHYIO JINTEPATYPY
€CTECTBEHHO-HAYYHOT'O COJICPIKAHUS.

B mporecce ocBOCHHS TpOTpaMMBbl YYEOHOW JIUCHUIUTHHBI CTYJISHTHI JOJDKHBI HMETh
BO3MOXXHOCTh JIOCTYIa K JIEKTPOHHBIM Y4eOHBIM MaTepuajaM IO €CTeCTBO3HAHHWIO, BKIIOUas
Gbu3uKy, XUMHIO, OHOJOTHIO, HMEIONMMCS B CBOOOJHOM jgocTtyne B ceTtd HWHTepHeT
(2MEeKTPOHHBIM KHUTaM, IPAKTHKyMaM, TecTaM, MmaTepuaiam EI'D u np.).
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6.2 ndopmainuonHoe odecriedeHne 00ydeHust

OcHoBHas JIuTEpaTYpa
Pym3utuc I'. E. Xumus 10 xmacc. ba3oBelii ypoBeHB : y4eOHHMK JJIs 00IIe00pa3oBaTEIbHBIX
Copranmzanuii / I'. E. Pymsutuc, ®. I'. ®enpaman.- 7-¢ uzn.- Mocksa : [Ipocsemienue, 2020.-
224 c. : . — 110 k3.
Pymsutruce I'. E. Xumus 11 knace. ba3ossiit ypoens : yuebnuk / I'. E. Pymutuc, @. I

®enpaman.- 7-e u3a.- Mocksa : IIpocsemenue, 2020.- 223 c. : wi. — 110 k3.

Xumus 10 kiaace. bazoBwiii ypoBens: yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. H.
Tepennn, A. A. [poznos, B. B. Jlynun; nox pea. B.B. Jlynuna. — 8-e usz., crepeorur. —
Mockaa : [IpocBemienue, 2021. — 204, [4] c. : 1. — 50 3K3.

Xumusi 11 kaacc. bazoseiii ypoenb: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. .
Tepenun, A. A. [dposnos, B. B. JIynun; nox pen. B.B. JIyauna. — 8-e uzn., nepepad. — Mocka
: IIpocBemenue, 2021. — 223, [1] c. : mn. — 50 5k3.

Caenko O.E. Oprannyeckas xumus (¢ npaktukymom) : yueOnuk / O.E. Caenko. — Mockaa :
KunoPyc, 2022. — 177 c¢. — (Cpennee mupocdeccuonampHoe obpasoanue). — URL:
https://www.book.ru. — Pexxum mocrtyna: 1mo mnoamnucke.

BoromoJioBa U. B. Heopranuueckas xumus : yaeonoe nocobue / M. B. boromonoBa. — MockBa
: Anppa-M, UHDOPA-M, 2021. - 336 c. — (Cpeanee mpodeccroHanbHoe 0o0pa3zoBaHHUE). —
URL.: https://znanium.com. — Pesxum A0CTyMa: 1O MOAIHCKE.

JlomoJIHMTEIbHAA JJUTEepaTYpa

I'aunka H. JI. O6mas xumus : yuebnoe nocobue / H. JI. ['munka. — Mocksa : KnoPyc, 2022.
— 749 c¢. — (Cpemnee mpodeccronanpHoe obpaszosanue). — URL: https://www.book.ru. —
PexxuMm poctyna: 1o nojmucke.

Imaka H. JI. OOmas xumus. 3aga4u U yNpaXHEHUS | Y4eOHO-NIPAKTHUECKOe TMOcoOHe s
CIIO / H. JI. 'nunka ; mox penakuueit B. A. [Tonkosa, A. B. babkoBa. — 14-e u3g. — Mockaa :
NznarensctBo IOpaiit, 2023. — 236 c. — (IIpodeccuonanbnoe obpazoBanue). — URL:
https://urait.ru. — Pe>xxum noctyna: mo mojmucke.

Crach H. ®. OOmas u Heopranndeckas xumusi. CripaBouHUK : yueOHoe mocooue mus CITIO /
H. ®.Crace. — 4-¢ wm3a.— MockBa: MW3marensctBo  IOpaiit, 2023.— 92c.—
(TTpodheccuonansroe obpazosanue). — URL: https://urait.ru. — Pexxum mocTyna: mo mojamucke.

7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUYEFHOM JEATEJBHOCTH
KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOCHUS YIEOHOU TUCIUTIITUHBI OCYIIECTBIISICTCS
MIPEINOJAABATENIEM B IIPOLECCE MPOBEACHUS MPAKTUYECKUX 3aHITUN, TECTUPOBAHUS, A TAKXKE
BBIITIOJIHECHU A O6y‘—IaIOHH/IMI/IC${ HHIWBUIYAJIbHBIX SaI[aHHfI u HpOM@)KYTOHHOﬁ aTTeCTaHHefI.
MeTo/1bI KOHTPOJISI HAMPABJICHBI Ha MPOBEPKY 00YJAIOIINXCSI:

v/ — BBINOJIHATH YCIOBHUS 3/IaHKS Ha TBOPYECKOM YPOBHE C MPEACTABICHHEM COOCTBEHHOM
MO3ULUY;

v\ — J1enaTh OCO3HAHHBIN BEIOOP CITOCOOOB JIEHCTBHI M3 paHee N3BECTHBIX;

v —OCYyLIECTBIATH KOPPEKIHIO (MCIPABIEHUE) CAETaHHbIX OIIMOOK Ha HOBOM YPOBHE
npeyaraéMbIxX 3aJ1aHmil;

v —paboTaTh B IPyIIIE ¥ NPEJACTABIATH KAK CBOO, TAK U ITO3MIIMIO TPYIIIIbI
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Conep:xanue
00yueHust

XapakTepucTHKA OCHOBHBIX BH0B /1eSITeJIbHOCTH
CTYeHTOB(HA YPOBHE YUeOHBIX jieiicTBHIi)

DopMBbI 1 METOIBI KOHTPOJIS
H OI[eHKH Pe3yJbTATOB
o0yueHnust

Paszgen 1. OcHoBBI
CTpOeHMs BelllecTBa

Paznen 2.
XuMHu4YecKHne
peakuuu

Pa3gen 3. Ctpoenne u
cBOIicTBA
HeOpPraHM4ecKux
BeIlleCTB

Paznen 4. Ctpoenne u
cBoiicTBa
OpraHuYecKuxX
BelleCTB

Paznen 5.
Kunernueckue u
TepMOANHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUS
XUMHUYECKUX peariuii

Pa3gen 6. PacTBopsl

Paszgen 7. Xumus B
ObITY M
NPOU3BOJACTBEHHOM
JeATeJIbHOCTH
yeJIoBeKa

- cOpMHUPOBAHHOCTH MPECTABICHHUNA: 0 XUMHUUCCKOU
COCTABJISIONICH €CTCCTBEHHOHAYYHOW KAPTHHBI MHpPA, POIU
XUMHU B TIO3HAHWUH SBJICHUHN MPUPOJIBI,

B ()OPMHUPOBAHUY MBIIUICHHUS ¥ KyJIbTYPHI JTHYHOCTH,
e€ (QyHKOMOHATBPHONW TPAMOTHOCTH, HEOOXOAWMOW s
pemieHns — TPaKTHYECKHMX  33aJad H  OKOJOTHYECKH
000OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO U
MIPUPOIHON cpene;

- BIAQJICHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpas
BKIIIOYAET: OCHOBOIIOJIATAIONINE TIOHATHS (XUMHUYCCKHI
JJIEMEHT, aToOM, 3JIeKTpOHHas 000j0Yka aroma, s-, p-, d-
JJIEKTPOHHBIC ~ OpOHWTaNM  aTOMOB, HOH,  MOJCKYJa,
BaJICHTHOCTb, ANEKTPOOTPHULIATECILHOCTb, CTEIEeHb
OKHCIICHHS, XMMHUYECKas CBsA3b , MOJb, MOJIIpPHAs Macca,
MOJISIPHBIA 00BEM, YIJICPOJHBIN CKeleT, (pyHKIMOHAIbHAS
rpymnna, pagukal, H30MepHs, M30MEpbl, I'OMOJIOTHYECKUI
psn, TOMOJIOTH, YTIICBOOPOIHI, KHCIOPOA- "
a30TcoJepKaIlie COCIMHEHUS, OWOJOTHMYECKH aKTHBHEIC
BelIecTBa (YTICBOIBI, JKHAPHI, OCIKH), MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIPHBIC COCIUHCHUS,
KpHUCTAJUTMUECKasi PemeTKa, THIBI XUMUYECKHX pPeaKIuit
(OKI/ICJ'II/ITeJ'II)HO-BOCCTaHOBI/ITCJ'ILHLIe, 3K30-U
SHIOTCPMUYCCKHE, PEaKIUd HOHHOrO OOMEHa), pacTBOp,
AEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AEKTPOJIUTHYECKAS
JIUCCOLIAAIUS, OKHUCIHTEIh, BOCCTAHOBUTENIb, CKOPOCTh
XMUMUYECKOH peakiny, XUMHYECKOE PAaBHOBECHUE), TCOPUHU

U 3aKOHBI  (TEOpPHS  XHUMHUYCCKOTO  CTPOCHHS
oprannueckux BemiectB A. M. bytnepoBa, Tteopus
SIEKTPOIUTUICCKON JUCCONMAINH, TEPUOIMUCCKIA 3aKOH

HO. W. MennemeeBa, 3aKOH COXpaHEHHS  MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIHYCCKHHA SI3BIK XUMHH,
(hakTONMOTHUECKUE CBENEHHS O CBOMCTBAaX, COCTaBe,

MONyYeHHH W Oe30NMacHOM HCIOJB30BAHUM BAXXHEHIINX
HEOPraHMYEeCKUX M OpPraHMYEeCKHX BEUIECTB B OBITY U
MPAaKTUYIECKOH NesITeIbHOCTH YEI0BeKa;

- c(hOpPMHUPOBAHHOCTH yMEHUH
XapaKTepHbIEe IPU3HAKN

U B3aMMOCBS3b H3YyYEHHBIX TOHSATHH, HPHUMEHSITH
COOTBETCTBYIOIIME TIOHSTHSI TIPH OIMCAHWW CTPOCHHS H
CBOHCTB HEOPTaHWYECKHX M OPTraHMYECKHX BEIIECTB M HX
MPEBPAIICHNH; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHATHAMHU

U TPENCTABICHUSMU IPYTMX €CTECTBCHHOHAYYHBIX
MPE/IMETOB;

- chOpMHPOBAaHHOCTh  yMEHHH  HCIIOJb30BaTh
xuMmudeckylo HomeHkiatypy IUPAC wu TpuBHasibHBIE
Ha3BaHWS BaXXHEWIIMX BemlecTB (STWIEH, AaIeTHJICH,
rmnepuH, QeHon, QopMmanbaeTHa, YKCycHas KHCJIOTa,
TJIMIUH, YTapHBIA ra3, YrIeKUCIBIA Ta3, aMMHaK, TalieHas
W3BECTh, HETallleHas W3BECTh, NHTHEBas coga M Jp.),
COCTaBJIATh (OPMYJIBI HEOPTraHWYECKMX W OPraHWYecKUX
BEILIECTB, YPAaBHEHHUS XUMHYECKUX PEAKLUH, OOBICHATH MX
CMBICIT; IOATBEPKAATh XapaKTepHbIE XUMUUYECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOLUIMMHU YKCIEPUMEHTAMU U 3aMUCIMU
YpaBHEHHMI XUMUYECKUX PeaKLui;

- c(hopMUPOBAaHHOCTH
MIPHUHAIIE)KHOCTh H3YYEHHBIX

HEOPTaHMYECKUX ¥ OPraHMYECKHX BEIIECTB K
OTIpeIeNIeHHBIM KJIaccaM M TPyIam

BbBIABJIATH

YMEHHH  yCTaHaBIMBAaThH

Tekymuii KOHTPoJb B opme:
- YCTHOTO U IHCbMEHHOTO
ompoca;

- IPaKTHYECKUX padoT;

- 1abopaToOpHBIX padoT;

- TECTHPOBAHMS II0 TEMaM.
Py0e:xkHbIi KOHTPOJIb B
dopme:

- IPOBEPOYHBIX padoT 1o
OCHOBHBIM TE€MaM JIUCLUIIINHBI;
- KOHTPOJILHBIX paboT MO JAByM
paszzenaM JUCLUILUINHBL;

- OTYETHI 110 J1a0OPATOPHBIM U
MPaKTHYECKUM paboTaM.
HUTOrosmlii KOHTPOJIbL B

dopme

QG GepeHITMPOBAHHOTO

3auéra
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COCIMHCHUM, XapaKTepu3oBaTh HMX COCTaB |
Ba)KHEHIIIME CBOMCTBA; ONPEENIATh BUIbI

XUMHYCCKHX  CBsA3ed  (KOBaJlieHTHas,  WOHHAs,
METaJUTNYeCKasi, BOJOPOIHAS ), THUIIBI

KPHUCTaJUTUICCKUX penéTok BEILIECTB;
KJIaccu(UIMPOBATH XUMHUCCKUE PCAKIIHH;

- BIIA/ICHNEC OCHOBHBIMH METOAAMH HAYYHOTO
MO3HAHUS BEMIECTB M XMMHYECKUX SIBICHUH (HaOIroqeHHe,
U3MepeHue, IKCIIEPIMEHT, MOJICITHPOBAHHE);

- copMHUPOBAaHHOCTE YMEHHWI MPOBOAWUTH PACUETHI
10 XUMHUYECKAM (POpMyIIaM

U ypaBHEHMSIM  XHMHUYECKHX  peaKIui c
UCIIOJIb30BaHUEM (DU3UYCCKUX BEIMYHH, XapaKTECPU3YIOMIUX
BEIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00BEMa
(H.y.) Ta30B, KOJM4YECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbBIC XUMHUYECKUC 3HAHUS JUIS MPUHATUS PEHICHUI B
KOHKPETHBIX  JKU3HCHHBIX  CHUTYallMsX, CBS3aHHBIX C
BCHICCTBAMU U UX MMPUMCHCHUEM;

- chOpMHUPOBAHHOCTF YMCHUH IUIAHUPOBATH W
BEIMIOJTHATh XUMHUYECKUH  OKCIIEPUMEHT (TIpeBpaIleHus
OpPraHMYECKHUX BEIIECTB TPH HArPEeBaHUH, IOJXyYCHUE
STHJICHA M WU3yYeHHE €ro CBOWCTB, KAUeCTBCHHBIC PEaKINU
Ha aJBJCTH/IBI, KpaxMall, YKCYCHYIO KUCIIOTY; IEHATYpaIis
OCITKOB TP HATPEBAHWH, IIBETHBIC PEAKIIMH OCIKOB;
MPOBOJIUTH PEaKIUU HOHHOTO OOMEHa, ONPENelsTh Cpeny
BOJHBIX PAaCTBOPOB, KaYeCTBEHHBIE peaknud Ha Cyibdar-,
Kap6OHaT- " XJIOpUA-aHWUOHBI, HA KaTUOH aMMOHUS; pE€lIaTh
OKCIICPUMCHTAJILHBIC 3aja4u 10 TEMaM «MeTaiuiel» U
«Hemetamne») B COOTBETCTBHM C IPAaBUIAMH TEXHUKHU
0c30macHOCTH TpW  OOpaIlieHWH ¢  BEIIECTBAMH U
nmabopaTopHEIM 000pPYIOBaHUEM; MPEICTABISTE PE3yIbTaThI
XUMHYECKOTO JKCIepUMeHTa B (hopMe 3alicHl ypaBHEHUH
COOTBETCTBYIOIINX pPeakuuii U (OPMYIHPOBATH BHIBOABI Ha
OCHOBE ATHX Pe3yIJIbTaTOB;

- C(OPMHUPOBAHHOCTh YMEHHS aHAIN3UPOBATH
XMUMHUYECKYI0 HMH(POpMAIMIO, IOJYy4aeMyl M3 pPa3HBIX
nucrounukoB (CMU, UnTepHeT u 11p.);

- chOpMUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUia
OKOJIOTUYECKH 11e71eC000pa3HOro IOBEACHUs B OBITY U
TPYJIOBOH J€ATEIbHOCTU B LEJIAX COXPAHEHUs CBOETO
30POBBS M OKpPY’)KAIOMIeW IPUPOTHONW CpENbl, YUUTHIBATH
OIMaCHOCTh  BO3JCHCTBUS  HAa  KHUBBIE  OPTaHU3MEI
OTIpEeNIeICHHBIX BEIIESCTB, ITOHMMAs, CMBICI [OKa3aTemsd
IAK;

- i1 oOydJalommxcsi €  OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH  3[IOPOBBS: C(HOPMUPOBAHHOCTH yMEHUS
NMPpUMCHATL 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOoHax
IIO3HAaHUA BECUICCTB U XUMHUYCCKHUX HBHCHHﬁ;

- sl CIIeNbIX W Ca0OBHISIIUX O0yYaromMXcs:
c(hopMHPOBAHHOCTH YMEHUS

UCIIONIb30BaTh  pelbeHO  TOYEUHYIO  CHCTEMY
o6o3navenwii JI. bpaiinst nist 3anmucu

XUMHUYECKHX (popMyIL.

[TmanupyemMblie THYHOCTHBIC PE3YIBTAThl B XO€ PEATU3aINN TPOTPAMMBI
TUCIIMTUTAHBI XUMUS
U1 CHIEIMATbHOCTEN TEXHOJIOTMYECKOTO, COLUAIbHO-9KOHOMHYECKOTO,
TYMaHUTApHOTO Tpoduiiet

JINYHOCTHBIE Pe3YJIbTAThI Kox
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peaausanvui nporpamMmbl BOCHIHTAHUSA

JIMYHOCTHBIX

(Oeckpunmopot) PE3yIbTaToB

peaausanvuu
NPOrpaMMbIl
BOCIIMTAHUA

Cobmoaronuii ¥ MponaraHIupyOIKN MpaBuia 3J0poBOro M 0e30macHoro odpasa >KU3HU,

CTOpTa; MPEAYNPEKAAOMMI THOO0 NPEoJOTICBAOIIMN 3aBUCHMOCTH OT aJIKOTrojis, Tabaka, JIP 9

NICUXOAKTUBHBIX BEIIECTB, a3apTHbIX HUrp © T.0. COXpaHSAOMUNA ICUXOJOTHYECKYIO

YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX HJIM CTPEMUTEIHLHO MEHSIOIINUXCSI CUTYaIUSX

3a00TAIMKCS O 3alIUTe OKPYKAKIIEH Cpebl, COOCTBEHHONH M 4y»Oil 0€30MacHOCTH, B TOM JIP 10

qrciie TuppoBoit

CrnenuaabHoctu 08.02.01 CTpouTenbCTBO M SKCIUTyaTallus 31aHui u coopyxenui, [1 08.02.12
«CTpOUTENBCTBO M IKCIUTyaTaluss aBTOMOOWIBHBIX PabOT, a’dpoapOMOB M TOPOJCKHX MyTeH
coobmeHus», 08.02.07 MoHTax M JKCILTyaTalysi BHYTPEHHUX CAHTEXHHYECKUX YCTPOMNCTB,

KOHAWIMOHWPOBAHUWSA BO3yXa U BCHTUJIALIUA

JINYHOCTHBIE Pe3yJIbTAThI

peainzanuu nmporpaMmmbl BOCIIMTAHHUS, OIIPEACTICHHBIC OTPACJI€EBLIMUA Tpeﬁona}mﬂMn

K 1€JJO0BBIM Ka4YeCTBaM JIMYHOCTH

CriocoOHBIM MpU B3aWMOJEHUCTBUU C JAPYTUMHU JIIOABMM JIOCTUraTh MOCTaBJICHHBIX LEJEH,
cTpeMsuuiics K (QOPMHUPOBAHUIO B CTPOMUTEIBHOW OTpAacid U CHUCTEME SKWJIMIIHO-
KOMMYHQJIBHOTO X03sIiCTBa IMYHOCTHOTO POCTA KaK MpodeccroHaa

JIP13

CriocoOHBINM CTaBUTh Tepea cCOOOH MeNu MO/ IS PEIICHHUS BO3HUKAIOMIUX MPOPECCHOHATBHBIX
3a/1a4, MoAOMPaTh COCOOBI PEIICHUS] U CPEJCTBA PAa3BUTUSI, B TOM YHCIIE C HCIIOJIH30BAHUEM
MH(POPMAITMOHHBIX TEXHOJOTHIA;

JIP14

CopeiicTByronmii GOpMHPOBAHUIO TTOJIOKHUTEILHOTO 00pa3a U MOICPKAHHUIO MMPECTHKA CBOCH
npodeccuu

JIP1S

CriocoOHBII MCKaTh W HAXOIUTh HEOOXOAMMYIO HH(OPMAIMIO HCIOJIB3Ys pa3sHOOOpa3HbIe
TEXHOJOTUU €€ IIOMCKa, MJI PEIIEHUS BO3HUKAIOIIMX B IIPOLECCE INPOU3BOACTBEHHOMN
ACATCIIbHOCTH HpO6HCM npru CTPOUTECILCTBEC W OKCITyaTalluu 00BEKTOB KAaUTAILHOTO
CTPOMTEIIBCTBA;

JIP 16

CrniocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHI JEHCTBUH C IEJIbI0 BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX QJITOPUTMOB; TO3ULIMOHUPYIOUIMII ce0sd B CETH Kak pe3yJbTaTUBHBIM H
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOUICHUH.

JIP 17

CrneuunansHoctu 54.02.01 [{u3zaiin (o oTpacism)

JINYHOCTHBIE pe3yJbTaThbl

peanusanvu nporpamMmbl BOCIUTAHUSA, ONIPEICJICHHbIC OTPACJI€BBIMUA TpGﬁOBaHI/IﬂMI/I

K J€JJOBBIM Ka4YeCTBaAM JIMYHOCTH

Bri6upatoiuii ontuManbHble crioco0bl pelieHus Npo(ecCHOHAIBHBIX 3a7ja4 Ha OCHOBE
YBa)KEHHsI K 3aKa34MKY, IOHUMAaHUs ero norpedHocTei

JIP 13
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