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1. HOACHUTEJIBHASA 3AIINCKA

1.1. O6sa1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

PabGowas mporpamma  y4yeOHOM IUCHUIIMHBI XHUMHS O001I€00pa30BaTEIBLHOIO LUKIIA
SIBJISICTCSI YaCThIO IPOrPaMMbl TMOJTOTOBKH CIEMATMCTOB cpenaHero 3BeHa (manee [ITICC3) B
cootBercTBUU ¢ PI'OC N0 cnenuanbHOCTIM, pealn3yeMbIX aKaJeMHUU.

1.2. HopmaTtuBHas 0a3a s pa3padoTku padoyeil NporpaMmabi:

PaGouas nmporpamma paspaboraHa Ha OCHOBE

J @®enepalibHOTO  TOCYJIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpPEdHEro
(momHOTO) O00MIIEro 00pa3oBaHUs, OOpPa30BaHUS, YTBEPKIECHHOTO NpHKazoM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructTpupoBaHo
B Muntocte Poccun 7 urons 2012 1. No 24480, peanuzyemoro B nipenenax [TICC3 ¢ yyetom
npoduis noayyaemMoro rnpodeccuoHarIbHOTO 00pa30BaHuUs;

. IIpukaza MunuctepctBa npocenieHust Poccuiickoit @eaeparuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepctBoM tocturuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHEHUH B (enepalibHblil TOCyJapCTBEHHBIH CTaHIApT CpeAHero oOluiero oOpa3oBaHUS,
YTBEPKACHHOTO MpHKa3zoM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoii denepanuu ot 17
mast 2012 r Ne 413;

. [Ipukaza MunucrepctBa npocsemienuss P® or 24 asrycra 2022 Ne 762,
3apEeruCTPUPOBAHHOTO Munucrepctsom roctuuuu PO (21.09.2022 N 70167) «O6
yTBepkaeHnn [lopsaka opraHu3aluu M OCYIIECTBICHUS OOpa30BATENbHOW AESITENBLHOCTU IO
00pa3oBaTeNbHBIM IIPOrpaMMaM CpeIHero MpodeccnoHalbHOro 00pa3oBaHus";

J [Tpukasa MunucrepcTBa mnpocsemenuss PO ot 05 asrycra 2020 Ne885/390,
3apeructpupoBanHoro  MunuctepctBoM toctuimn PO (per.Ne59778 ot 11.09.2020) «O
MPAKTUYECKON MOJTOTOBKE O0YUYaOIIUXCS.

J [Tpukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne43S,
3aperucTpupoBaHHoro  MunucrepctBoM toctuiuu PO (per.Ne59784 ot 11.09.2020) «O6
yrBepkaeHnH Tlopsinka opraHu3alMu M OCYILECTBIEHHS 00pa30BaTEIbHOW NEATENbHOCTH IO
OCHOBHBIM IporpaMmam MpohecCHOHaILHOTO 00yUCHHS»;

J [Tpuxaza MunuctepctBa npocsemienust Poccuiickoit ®enepaunn ot 27.12.2023
Ne 1028 "O BHeceHUHM U3MEHEHHUH B HEKOTOpBIE NMpHKa3bl MUHUCTEPCTBA 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu 1 Munucrepcrsa npocseienus Poccuiickon ®denepannu, Kacaromuecs
denepanbHbBIX  TOCYJApPCTBEHHBIX  OOpa3oBaTENbHBIX  CTAHAAPTOB  OCHOBHOTO  OOIIEro
oOpa3oBaHus U cpeaHero oduero oopasosanus” (3apeructpuponan 02.02.2024 Ne 77121);

J ®enepallbHbIX TOCYJApPCTBEHHBIX OOpa30BaTENbHBIX CTAHJAPTOB CPEAHETO
npo¢eCCHOHATBLHOT0 00pa30BaHMS M0 CHEIHMATBLHOCTSIM:

v 35.02.12 CamoBo-mapkoBoe H JIaHTIMAGTHOE CTPOMTENHCTBO, YTBEPXKICHHOTO MPUKA30M
Munucrepctsa npocsenienus Poccuiickoit @eaepanuu Ne 309 ot 05.05.2022 r., 3apeructp.
MunucrepctBom toctuniuu (per. Ne 68818 ot 09.06.2022r.)

v' 31.02.01 JleueGHoe 1e70, YTBEPXKIEHHOTO MPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu Ne 256 ot 04.07.2022 r., 3apeructp. MUHHCTEPCTBOM HOCTHULIMH
(per. Ne 69542 ot 05.08.2022r.)

[IpumepHoit pabodeit mporpammbl  00IE00pPA30BATEIBHON  JUCHMIUIMHBI  « XUMHS IS
npodecCHOHATBHBIX 00pa30BaTEeIbHBIX OpraHU3alUil yTBEp)KIeHHON Ha 3acenanuu CoBera 1o
OIICHKE COJIEp)KaHUS W KauecTBa NPUMEPHBIX paboumx MporpaMM o00IIe0o0pa3oBaTEFHOTO H
COLMAJIbHO- TYMaHUTapHOTO IUKJIOB CpeiHero npodeccuonanbHoro obpasosanusi [Iporokonm Ne
14 ot «30» Hos10ps 2022



1.3. Hean y4eOHOM IMCHUNIMHBI:

@opMHpPOBaHHE Yy CTYJIEHTOB IMpPEACTaBICHUS O XHUMHYECKOM  COCTaBJIAIOLIEH
€CTECTBEHHOHAy4YHOW KapTHUHbl MHMpPa KaK OCHOBBI IPHUHATUS PELICHUH B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYyallUsIX, OTBETCTBEHHOT'O IIOBEACHUS B IPUPOJHOU cpee.

3ajaun JUCHUTIIINHBI:

1) copmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpYXKalOLIEd Cpene, LEJOCTHOM Hay4yHOM KapTWHBI MHpA, B3aMMOCBS3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJIATH ()OPMYJIBI HEOPraHMYECKUX M OPraHMYECKHUX BEIECTB,
YPaBHEHUS XUMHYECKHX peaklHil, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTaTh
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh — HaBBIKM — MPOBEACHHUS MPOCTEHIIMX — XUMHYECKHX
9KCIIEPUMEHTAIBHBIX HCCIIEOBAHUNM C COOJIOZCHHEM IMpaBuil Oe30MmacHOro oOpalieHus c
BEIICCTBAMH U J1a00paTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh HH(DOPMAIMIO XUMHUYECKOTO XapaKTepa M3 Pa3IMIHBIX
HMCTOYHHKOB;

5) cdopmupoBaTh yMEHHUS IPOTHO3UPOBATH IOCICICTBUS CBOCH JICATEIHHOCTH H
XUMHUYECKHUX MIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IIPOLIECCOB;

6) cdopmMupoBaTh TOHMMAaHHE 3HAYMMOCTH JIOCTIDKEHUH XHMHUYECKOW HAyKu H
TEXHOJIOTHH JIJIsl pa3BUTHS COLIMATILHON U TPOU3BOJACTBEHHOMU cep.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LIEJSIMU HU3YyYEHHUs IpeaMmeTa «XuMus» Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

- (GOpMUPOBaHHE CHCTEMBbI XHMHUYCCKUX 3HAHWUH KaK BaXKHEUIICH COCTaBIISIONICH
€CTECTBCHHOHAYYHOM KapTUHBI MHpA, B OCHOBE KOTOpPOH JIEKAT KIIIOUYEBBIC TOHATHUS,
dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPUH XMMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE W TIOHUMaHUE
CYIIIHOCTU JOCTYMHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UCTOPHEN
UX Pa3BUTHUA U CTAHOBJICHUS;

- ¢opMUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTHPOBATHCS B MHPE
BEIIECTB M XWUMHUYECKHX SIBIICHUM, HMMEIOIMX MECTO B TMpPHUPOJEC, B TMPAKTHUYECKOW H
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONMIOJIEHUEM U
OOBSICHEHUEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOACHUEM TMPaBUl 0€30MacHOr0 OOpalIeHUs ¢
BelecTBaMu Hapsimy ¢ 3TUM cofepkaTteibHas XapaKTepUCTHUKa Ieled W 3aJad U3y4deHUus
npeAMeTa B IporpaMMe YTOYHEHAa U CKOPPEKTUpPOBaHa B COOTBETCTBUU C HOBBIMHU
MPUOPUTETaMHU B CUCTEME OOIIETO CPEHET0 0Opa30BaHMUS.

2. OBIIASI XAPAKTEPUCTHUKA YYEFHON IUCIUTILIAHBI

Jucuummuaa XuMusL OTHOCUTCS K TIpeMeTHON oOnactu EcTecTBo3HaHue.

XuMmuuyeckoe 0o0pa3oBaHUE, TMOTYyYaeMOE€ BBIMTYCKHUKAMHU CpPEIHEH IIKOJIbI, SBISETCS
HEOTHEMJIEMOHN YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIONIUM ITAlOM peaiu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX IEIOCTHOU
CUCTEME XHMUYECKOTO 00pa3oBaHUS. DTU IIEHHOCTH KAacCalOTCsl MO3HAHUS 3aKOHOB MPUPOIBI,



(dopMHpOBaHUS MHMPOBO33pEHHS M OOIIeH KyJIbTypbl 4YellOBeKa, a TaKkKe HKOJOTHUECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MIPUPOJIHOMU cpezie. Peanusyercst Xummuueckoe
o0pa3oBaHME Y4YalllUXCSl CpeOHEH IIKOJbl CpeACTBaMM Y4YeOHOro mnpeaMera «XUMHS,
CoJiepKaHNE U TIOCTPOCHHUE KOTOPOTO OIPEJIENIEHBI B MPOrpaMMe ¢ YUETOM CIell- HPUKH HAYKH
XUMHUH, €€ 3HaYeHHUs B MO3HAHWUU MPHUPOABI U B MAaTEPUAIbHOM >KU3HHM OOIIECTBAa, a TAKXKE C
y4€TOM OOIIMX MLeNiell M MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI
cpennero obmiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, 1pu GOpMHUPOBAHUH
coJlep’KaHusl mpeaMeTa «XUMUs» YUYTEHbI CIEAYIOIIUe MOJOXKEHUS O creluduKke U 3HAYCHUU
HayKHU XUMUU:

- XuMHUS Kak »JJIEMEHT CHUCTeMBbl ECTECTBEHHBIX HAyK HIrpaeT ocoOyi poiib B
COBPEMEHHOW IMBHJIM3AIMH, B CO3/IaHUM HOBOW 0a3bl MaTepHaibHON KylbTyphl OHa BHOCHT
CBOW BKJaJ B ()OPMUPOBAHHE PAMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIEIOCTHOTO
NpEeICTaBICHU 00 OKpYXalolleM MHpE Kak O €AWHCTBE NPUPOABI M YEIOBEKa, KOTOpPOE
dbopMupyercss B XUMUM Ha OCHOBE MOHMMAaHMS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHpA,
OCO3HAHUsI B3aMMOCBSA3M MEXAY CTPOCHHEM BEUIECTB, MX CBOWCTBAMU U BO3MOKHBIMU
o0nacTsIMU IPUMEHEHUS

- TecHo B3auMOJEHCTBYST € JPYTMMU €CTECTBEHHbIMM HayKaMHu, XHMHS cTaja
HEOTHEMJIEMOM YacThbI0 MHUPOBOM KYJBTYpbl, HEOOXOJIMMBIM YCJIOBUEM YCHELIHOTO TpyAa U
KU3HU Kaxaoro wieHa obmectsa CoBpeMEHHas XMMHUs KaK HayKa co3ujaTesibHas, KaKk Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBjIeHa Ha pellleHuE II100aJIbHbIX MPOOJeM YCTOWYMBOIO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, IHEPreTUYECKOM, MHIIEBOM, IKOJOTHYECKON O€30MacHOCTH H
OXpaHbl 3J0POBbS

CocraBngomuMu mpeaMeTa «XuMUs» SIBISIFOTCST 0a30Bble Kypchl — «OpraHuueckas
xumus» 1 «O0I1ast 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOI HAyKU: CHUCTEMa 3HAHUHM MO HEOPTaHUYECKOM XUMUH (C BKIIOUEHHUEM
3HaHMW U3 o0IIed XMMMM) U OpraHuyeckod xumuu PopMHUpOBaHME AAHHON CHUCTEMBbl 3HAHUMN
IpU W3YYEHMM NpeaMeTa 00ecledrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS] BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUN XUMHH

Crpyktypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuuyeckasi XMMHsS» CHOPMHpPOBAHA B NPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXO0Ja K
U3yYeHUI0 y4yeOHOro marepuana U OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM
3HAHMM Ha ONpPEIENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONH XHMHH
BEUIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPHM CTPOEHHUS OpraHM4YEeCKHX
COCMHEHUH, a TaKK€ Ha YpPOBHE CTEPEOXMMMUYECKHX WU DJIEKTPOHHBIX IPEACTABICHUN O
cTpoeHuM BemlecTB. CBeZeHUs 00 M3y4yaeMbIX B Kypce BellecTBaX JAr0TCsl B Pa3BUTHUH — OT
YTJIEBOIOPOAOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHmueckoi
XUMHUHM TIOIy4aroT pa3BUTHE C(HOPMUPOBAHHBIE B OCHOBHOW IIKOJie T€pBOHAYaJIbHBIE
MIPEJICTABICHNUS] O XUMUYECKON CBS3H, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHUS, O XUMHUYECKON pPEaKIINH

[To HOBBIM yTIJIOM 3peHHs B HpeaMere «XuMHs» 0a30BOTO YPOBHS pacCMaTpHUBAETCS
U3yYEHHBII B OCHOBHOW IIKOJE TEOPETHYECKH MaTepual M (DaKTOJIOTMYEeCKHE CBEIEHHUS O
BEIIECTBAX M XMMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMUSD yUalIMCs PEOCTaBIseTCsl BO3MOXHOCTh OCO3HATh 3HAYEHHUE NMEPUOINIECKOT0 3aKOHA
C OOIIeTeOpeTHYECKMX U METOJOJOTHYECKHX MO3UIHM, TIIy0ke MOHATh HCTOPUYECKOE
n3MeHeHne (YHKIHMM 9TOTO 3aKOHA — OT 0000IIaroIIei 10 0OBSICHSIONEH U TPOTHO3UPYIOIICH



3. MECTO YYEBHOMH JUCHUILJINHBI B YYUEBHOM ILJIAHE

B yue6npix manax [MIICC3 gucrumuimHa BXOIUT B COCTaB 00I1e00pa30BaTeIbHOTO IIUKIIA.

O0bem y4yeOHOM AUCHMILIMHBI U BUJbI y4eOHOIl padoThl

O0BeM yacon/

Bup y4yeOHoii padoThI
3a4YeTHBIX e].

MaxkcumajibHasi ydyeOHasi HArpy3Ka (Bcero) 118/3,28

Oos3aTesibHAsi Ay IUTOPHAN Y4eOHAs1 Harpy3Ka (Bcero) 118

B TOM YHCJIC:

J'Ia60paTOpHHe 3aHATUA 58

IMPAKTUYICCKHEC 3aHATUA

Hrorosas arrecranus B hpopme nuddepeHnpoBaHHOTO 3a4eTa

4. PE3YJIbTATHI OCBOEHHMS YYEFHOM JJUCHUILJINHBI

OcBoenue conepkaHusi y4eOHOW TUCHUTIIUHBI « XUMHUSI » 00ECreYnBaeT JOCTHIKEHUE

00yYaroImyUMUCs CIeIyIOIUX pe3yIbTaToB:
JIMIYHOCTHBIE PE3YJIbTATbI

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3ysibTaTOB OCBOEHMSI IpeaMeTa «XUMHs» Ha YpPOBHE CpeIHEro ooOImero oOpa3oBaHUs
BBIJICJICHBI CJIEYIOIINE COCTAaBIAIONINE:

— OCO3HaHHE OOYYaIOIUMUCS POCCUMCKOW TPaKIaHCKOH HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPENEIICHUIO;

— HaJInYMe MOTUBAIMH K 00yUEHUIO;

— I[eJICHANPAaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M HCTOPUUYECKUX TpaauLuii 0a30BOM HAyKU XMMUHU;

— TOTOBHOCTb M CIOCOOHOCTh OOyYaroluxcsi PYKOBOJCTBOBAaTHCI B CBOEH
JEeSITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMHM, MPHUCYIIMMH IIEJIOCTHON cHcTeMe
XUMHYECKOTro 00pa3oBaHus;

— HaJIMYUe MPaBOCO3HAHMS SKOJOTHYECKON KYJIbTYPbl M CIIOCOOHOCTH CTaBUTH LENH
Y CTPOUTD KU3HEHHBIE IIJIaHbI

JIM4HOCTHBIE pPE3YyJIbTAaThl OCBOEHMS IpeaMera «XUMHsS» JIOCTUTalOTCi B E€AWHCTBE
yueOHOIl M BOCHUTATENbHOM  nestenbHOCTH  OpraHuM3allid B COOTBETCTBHU  C
T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMM U HJI€aJIaMU
POCCHUHCKOTrO Tpa)KIaHCKOro oOOIIecTBa, MPUHATHIMH B OOIECTBE HOPMAaMHM M IpaBHIIaMU
MOBE/IEHN, CIOCOOCTBYIOUIMMH IpOLieccaM CaMOIO3HAHMS, CaMOpPa3BUTHUSI U HPABCTBEHHOIO
CTaHOBJIEHUS JINYHOCTU O0yUaIOLIUXCS




JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS NpEaMETa « XUMHsD» OTPa)xaroT COPMHUPOBAHHOCTh
ONbITa TO3HABATEIBHOM M MPAKTHYECKOW JEATENbHOCTH OOYydaloImMXCs [0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paskaaHCcKoOro BOCIMTAHUSA:

— 0CO3HaHMs OOYyYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB W 0Os3aHHOCTEH,
YBa)XXCHHUs K 3aKOHY U IIPABOIIOPSIKY;

— IIPEJICTABICHHS O COLMAIBHBIX HOPMax M MPaBUjIaX MEXJIMYHOCTHBIX OTHOLICHUM
B KOJUJICKTHBE;

— TFOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIbHOCTH NPH CO3JaHUU y4eOHbIX
NPOCKTOB, PEIICHUHM Yy4YeOHbIX W I[IO3HABATENBHBIX 33Jad, BBINOJHEHHUH XHUMHYECKHX
JKCIIEPUMEHTOB;

— CIIOCOOHOCTH IIOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apIyMEHThI
JIpYIUX IPU aHAINU3€E Pa3IMYHbIX BUJIOB YUEOHOH J1E€ATENbHOCTH;

2. ITaTpHoTH4Y€CKOro BOCIIUTAHUSA:

— LIEHHOCTHOTO  OTHOLIEHHS K MCTOPUYECKOMY M HAyYHOMY  HACJIEIUIO
OTEUYECTBEHHON XUMHUH;

— YBaKEHHUsI K IIpoLeccy TBOpUYeCTBa B OOJACTH TEOPUHM M IPAKTUYECKOIO
IIPUMEHEHNs XMMHUHU, OCO3HAHUS TOrO, YTO AOCTHIKECHHsI HAyKH €CThb PEe3yJbTaT JJIUTEIbHBIX
HAOJII0JIEHUH, KpPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX I[OUCKOB, MOCTOSIHHOTO TpyJa YYEHBIX U
IIPaKTHUKOB;

— MHTEpEeCa M MO3HABATEIbHBIX MOTMBOB B IIOJYYEHUH U IOCIEIYIOLIEM aHAIU3e
UH(OPMALIUHU O IIEPEOBBIX JOCTHXKEHUSAX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3. JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

— HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

— CHOCOOHOCTH OLEHMBATh CUTYallMM, CBSI3aHHBIE C XMMMUYECKHUMM SBICHUAMH, U
IIPUHUMATb OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLIEHMBATh CBOE IIOBEJICHHE M IOCTYINKH CBOMX TOBapHIIEH C
MTO3ULIMYA HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE ITOCIIEICTBUM 3TUX MOCTYIIKOB;

4. DopMHPOBAHHA KYJIbTYPHI 310POBb:

— NOHMMaHMsS  LEHHOCTeH 310poBoro M  Oe3omacHoro oOpasa  JKU3HHU;
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY U NCHUXUYECKOMY
3/10POBEIO;

— coOmo/ieHnst TpaBuil  Oe30macHOro oOOpalleHuss ¢ BeleCTBaMU B  OBITY,
ITOBCETHEBHOM KU3HHU U B TPYJIOBOH JEATEIBHOCTH;

— MOHMMAaHHUS [IEHHOCTH MPaBWJI MHAUBUAYAIBHOIO U KOJUIEKTUBHOTO 0€30I1aCHOIO
MOBEJICHUS B CUTYyalUsX, YITPOXKAKOMUX 30POBBIO U KU3HU JIFOJIEH; OCO3HAHUS MOCIECICTBUMN U
HENPUSTUS BPEAHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTO0JIsl, HAPKOTUKOB, Ky- PEHHS);

5. TpyaoBoro BOCHUTAHUSA:

— KOMMYHHUKaTUBHOU KOMIIETEHTHOCTHU B yueOHO-HCCIIeJ0BATENbCKOM
NeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JAESATEIBHOCTH;

— YCTAaHOBKM Ha aKTUBHOE y4YaCTHE B PELICHHUM IPAKTUYECKUX 3a]ad COLUAIbHOMN
HaIMpaBJIEHHOCTH (B PAMKaX CBOETO KJIAacca, IIKOJbI);

— MHTEpeca K MPaKTHUYECKOMY H3YyYEHHI0 MNpodeccHil pa3iIuyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUU;

— YBaXXEHUS K TPYAY, JHOJIAM TPyJa U pe3yJIbTaTaM TPYIOBOU JAESATEINbHOCTH;



— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJIbHON TPACKTOPHH 00pa30BaHus,
Oyaymiel mpodeccur U peanu3anuyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6. IKO0JIOTHYECKOI0 BOCIIUTAHMS:

— 9KOJIOTUYECKH 11eJIeCOO0Pa3HOr0 OTHOLIEHUS K IpPHUPOJE, KaK HCTOYHUKY
CYILLIECTBOBAaHMsI JKU3HU Ha 3eMIIC;

— NOHUMaHMs TIJ00AJIBHOIO XapakTepa HKOJOTMYECKUX HpoOieM, BIMSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHHUE IPUPOJHOM U COLIMAIIBHOM CPENIbI;

— OCO3HaHMsI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTMXKEHUH XUMHUM JUIsl pEeIIeHUs
BOIIPOCOB PallMOHAJIBHOTO IIPUPOIOII0JIB30BAHNS;

— AKTHBHOTO HENPUATUS NEHUCTBHUM, NPUHOCALIUMX BPEI OKPYKAIOLIEH IPUPOAHOU
cpele, YMEHUs  IPOrHO3MpPOBaTh  HEOJAronpUATHbIE  SKOJIOTMYECKHE  IOCIIEICTBUS
IPEANPUHUMAECMBIX ACUCTBUN U IIPENOTBPALATh UX;

— HaJIMYUS Pa3BUTOIO SKOJOTMYECKOIO MBINUICHUS, 3KOJOTMYECKOW KYJBTYPHI,
OIbITa JESATEIBHOCTH JKOJOTMYECKOW HANpaBICHHOCTH, YMEHMs PYKOBOJICTBOBAaTbCS HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAIbHOM NPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTHBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7. IleHHOCTH HAYYHOI'0 MO3HAHUSA:

— c(OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLIECTBEHHON IPAKTUKHY;

— NOHMMAaHHUS CTIEUU(UKN XUMUAW KaK HAyKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUsI 00 OKpY’KaroIieM
MHUpPE KaK O €IWHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHnH IpobIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

— yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XMMHUU JIJIsl COBPEMEHHOM UBWIIN3ALUM: B
e€ r'yMaHMCTUYECKOM HANpaBJIEHHOCTH U Ba)KHOM POJIM B CO3JaHMM HOBOW 0a3bl MaTepuanbHON
KyJbTYpPBl, PEIIEHUH TITT00aNbHBIX IPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTUYECKON, MUIIEBOH M HKOJIOTMYECKOM O€30MacHOCTH, B Ppa3BUTHM MEAMIIMHBI,
o0ecreyeHny YCIOBHM YCIIEUTHOTO TPyAa U SKOJIOTMUeCKU KOM(POPTHON KM3HU KaKJOT0 4JjieHa
00111eCTBA;

— €CTECTBEHHOHAYYHOUW I'PaMOTHOCTHU: IIOHUMAHHs CYLHIHOCTH METOJOB ITO3HAHHI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAaIOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH;
YMEHUs AenaTb 000CHOBAaHHbIE 3aKIIOUEHHS HA OCHOBE HAayUHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHMSI ISl PELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAaIHsIX;

— MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESITENBHOCTH;

— FOTOBHOCTM M CIIOCOOHOCTM K  HENpepbhIBHOMY  OOpa3oBaHUIO U
camM000pa30BaHMI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHMHA MO XMMHUU B COOTBETCTBHU C
KU3HEHHBIMU OTPEOHOCTIMH;

— UHTEpeca K OCOOCHHOCTSAM TpyJla B Pa3IUYHBIX cdepax mHpodeccnoHaTbHON
JEATETbHOCTH

METANPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yiabTaTbl OCBOGHMsSI y4eOHOro mpenMera «XHMHsS» Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUSl BKIIIOYAIOT: 3HAUMMBbIe 71 (DOPMHUPOBAHHS MHPOBO33PEHHUS



00y4JarOIIUXCsl MEKIUCITUTUTMHAPHBIC (MEXKIPEAMETHBIC) 00IIeHAYYHBIC TOHSATHUS, OTPAKAIOIIINE
[[EJIOCTHOCTh HAyYHOH KapTHHBI MUpa U CHEHU(PUKY METOJOB MO3HAHHS, HCIONIh3yEMBIX B
€CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, PHEPrusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4HbIN
dakT, TPUHIMWI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBAaHHME, HAOIIIOJICHUE,
U3MEpPEHHE, JKCIIEPUMEHT M Jp. ); YHHUBEpCaJbHbIE y4eOHBIE IEHCTBUS (TMO3HABaTEIbHEIC,
KOMMYHUKATHUBHBIE, PETYJSTHBHBIC), oOecneunBaromuye QopMupoBanue (HyHKIIMOHAIBHON
rPAMOTHOCTH M COIMAJIBHON KOMIIETCHIIMU OOYyYaroIIMXCs;, CIIOCOOHOCTh 00yYaronuxcst
WCIOJb30BaTh ~ OCBOCHHBIE  MEXKIUCHUIUIMHAPHBIE,  MHPOBO33PEHYECKUE  3HAHUS U
YHUBEpCalbHbIC YUCOHBIC JCHCTBUS B IO3HABATEILHON M COIMATLHOM MPAKTHKE

MeTtanpeaMeTHble Pe3yJIbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JEHCTBUSAMHU

Osnadenue yHugepcaIbHbIMU yY4eOHbIMU NOZHACAMENbHBIMU 0CHUCHBUAMU:

1. ba30BbLIMM JIOrHYeCKUMHU AeHCTBUSIMU:

— CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

— ONpeAeNsaTh I1EeIu JCSATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX
JOCTH>KEHHS, COOTHOCUTD PE3YJIbTAThI IESITEIIbBHOCTU C IIOCTABICHHBIMU LIETISIMU;

— WCIIOJIb30BaTh IMPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICTISATh XapaKTEPHbIC MPHU3HAKUA MOHATHI M YCTAHABIMBATH MX B3aMMOCBSA3b, MCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUM;

— BBHIOMPATh OCHOBAHUS W KPUTEPUHU TSl KIACCU(PUKAIIMKM BEIIECTB U XUMHUYECKUX
pEaKIM;

— YCTaHABIMBATh IPUYUHHO-CIICCTBEHHBIE CBSA3H MEX1Yy U3YYaEeMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKHE pacCykAeHUs (MHIyKTUBHBIC, IeTyKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKITIOUCHUS

— MPUMEHATh B MPOILECCE NO3HAHUSA HCIOJIb3yEMbIE B XUMHH CHMBOJIUYECKHUE
(3HAKOBBIE) MOJIETH, TMPEOOPa3OBBIBATH MOJICIBHBIE MPEJICTABICHUS — XUMHUYECKUM 3HaK
(cuMBOIT) BIIEMEHTa, XUMHUYecKasi (opMyJia, ypaBHEHNE XUMHUECKOW Peakiiui — IMPHU PelIeHUN
y4eOHBIX TMO3HABATENBHBIX M TMPAKTHUECKUX 3a]ad, NPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
MIPEACTABIICHUS ISl BBISABICHUS XapaKTEPHBIX NMPU3HAKOB MU3YYaEMBbIX BEIIECTB U XUMHUYECKUX

peaKuuii;

2. ba3oBbIMH HcCIe10BaTEAbCKUMH J€HCTBUSIMU:

— BJIAJICTh OCHOBAMM METOJAOB HAy4YHOTO IIO3HAHUS BELIECTB M XHUMHUYECKUX
pEeaKIuii;

— (bopMyIMpoBaTh LENU U 3a/la4ll UCCIIEIOBaHUS, UCIIOJIb30BATh NOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

— BIAJIETh  HAaBBIKAMM  CaMOCTOSITEJIbHOTO  IIJIAaHUPOBAaHUS U NPOBEACHHUS
YUEHHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYIHpPOBaTh OOOOIIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTUYET O
MIpoJIeTIaHHOM padoTe;

— npuoOpeTaTh  OMBIT  YYEHWYECKOM  HCCIEeOBAaTENbCKOW W MPOEKTHOM
JESITEIbBHOCTH, TMPOSIBISITh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIHLHOMY MOMCKY METO/0B
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METO0B TO3HAHNS;
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3. IIpuémamu paéorsl ¢ nHGoOpManmeii:

— OpPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHHKAX MH(OpMANNK (HAYYHO-TIOMYJIIpHAs
JAUTEepaTypa XHMMHYECKOTO COACp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HHTepHera),
AHATM3UPOBATh HH(MOPMALUIO PAIMYHBIX BHIOB W (OPM TPEICTaBICHUS, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

— (bopMyIHpOBaTh 3alpOChl U TPUMEHSTHh Pa3IMYHBIE METOJIbI IPH TOUCKE |
orbope nHpopmaruu, HeOOXOIMMOH TSI BEITIOTHEHUS YYeOHBIX 33124 ONPEISIEHHOTO THIIA;

— npuoOpeTaTh  ONBIT  WCHOJB30BaHHUA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IUYHBIX IIOUCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (POpMy MpeacTaBiIeHUS MHPOPMALUU
(cxembl, TpaduKH, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U T 11 );

— UCIIOJIb30BaTh HAYYHBIA S3bIK B Kau€CTBE CPEICTBA MpPU PabdOTE ¢ XUMHUYECKOM
uH(poOpMalMel: TPUMEHSATh MEXKIPEAMETHbIC ((U3MYECKHEe W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (hOpMyIIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

— UCIIOJIB30BaTh M NPeoOpa3oBhIBAaTh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HarJSITHOCTH

Osnaodenue yHugepcatbHbIMUu KOMMYHUKAMUGHBIMU OCHCMEUAMU:

— 3a/1aBaTh BONIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJ€ TUAIOTa W/HIU
JMICKYCCUH, BBICKa3blBaTh WACH, (OPMYJIHPOBATH CBOM IMPEIUIOKEHUS OTHOCHUTEIBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a]1auu;

— BBICTYNIaTh C IMPE3CHTAIleld pe3yJbTaTOB I[O03HABATENBHON JEATEIbHOCTH,
MOJYYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIOJHCHHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThI MO HMCCICIOBAHUIO CBOMCTB W3y4acMbIX
BEIIECTB, peaju3alMd Y4eOHOrO MPOeKTa W (OPMYJIMPOBATH BbI- BOJBI IO pe3yJibTaTaMm
NPOBEAEHHBIX WCCIICJAOBAHUIA IMyTEM COTJIACOBAHUS IMO3UIMIA B X0Je OOCYXKICHUS M OOMEHa
MHEHHUAMU OQ61a0enue yHUBEepCanbHbIMU PecyIAMUGHBIMU OeUCMEUAMU:

— CaMOCTOSITENIFHO  IJIAHWPOBAaTh M OCYHIECTBISITH CBOKO  IMO3HABATEIHHYIO
NeSITeTIbHOCTD, ONpenenss e€ Ieau W 3a7add, KOHTPOIMPOBATh W O Mepe HEOOXOIUMOCTH
KOPPEKTHPOBATh TMpeIjiaraeMblii  aIrOPUTM JICUCTBUUA TIPU  BBIOJIHCHWH Y4YEOHBIX U
MCCIIEIOBATENLCKUX 3aJ]lad, BBIOUpaTh Hanbosee 3((HEeKTUBHBINA CIOCO0 WX PELIEHUs ¢ Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEAKITHIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NEATENbHOCTH HAa OCHOBE CaMOaHajIn3a U
CaMOOLIEHKU

HPEIMETHBIE PE3YJIbTATDI
[IpenmeTHbIe pe3yabTaThl OCBOEHHS MPOrPaMMBbl IO XUMUHU Ha 0230BOM YPOBHE JOJKHBI

OTpaxkaTh:

- c(OpMHPOBAHHOCTD IIPEACTABJICHUI: 0 XUMUYECKON COCTAaBJISIOLIEN
€CTEeCTBEHHOHAyYHOW KapTHUHBI MHpa, pOJM XUMUU B I[IO3HAHUU SBJIEHUH TMPUPOIBL,
B (opMHpOBaHMM MBILIUIEHUS W KYJIbTYPbl JMYHOCTH, €€ (YHKUMOHAIBHOM TIpaMOTHOCTH,
HEOOXOUMOM I pelIeHUs MPAKTUYECKUX 3a]a4 U SKOJOTHYECKH 0OOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0POBBIO M IPUPOJHON CpELE;

- BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOpPAas BKJIIOYAET: OCHOBOIIOJIATAOIINE
NOHATHS (XMMHUYECKUI DIIEMEHT, aToM, JJIEKTPOHHAash 000JoYKa aToma, s-, P-, d-3JIeKTpOHHBIE
opbuTanu aromMoOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
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OKHCIICHHSI, XUMUYECKasi CBS3b , MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BbeM, YTIIEpOAHbII CKeTeT,
(GyHKUMOHANBHAS TPyNNa, paauKai, M30MEepus, W30Mepbl, TOMOJOTHYECKUH psJl, TOMOJOIH,
YTIEBOAOPOABI, KUCIOPOA- ¥ a30TCOJepIKAIINE COCTUHEHNS, OMOIOTUYECKN aKTHBHBIE BELECTBA
(yraneBozbl, JKUpBI, O€lKK), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISAPHBIC
COCIMHEHUS, KpUCTAUIMUECKas peuérka, THUIbl XUMUYECKUX peakuuidl (OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE, JK30-M DHJIOTEPMUYECKHE, peaklUuh HOHHOIO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS U ccoanus, OKUCJIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKON peaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XMMHMYECKOTO CTpoeHusi opranudeckux BemiectB A. M. byrtnepoBa, Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoguyeckuin 3akodn [l WM. MenneneeBa, 3akoH
COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK XHMHUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH U OE€30MaCHOM HCIIOJIB30BAHUM Ba)KHEHIINX
HEOPraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY W MPAKTUYECKOH IeATEIHLHOCTH YEIOBEKA;

- chOpMUPOBAHHOCTh YMEHUU BBISIBJIATD XapaKTEpHbIE MPU3HAKU
Y B3aMMOCBSA3b W3YUYEHHBIX MOHSATHI, NPUMEHATh COOTBETCTBYIOIIUE MOHSATHUS NPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALICHUN; BbISBIATH
B3aUMOCBSI3b XUMHUYECKHUX 3HaHUI c MOHATUSIMU
U IPEJCTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHbIX IIPEIMETOB;

- c(OpMUPOBAHHOCTb YMEHHUH HCII0JIb30BaTh XuMuueckyro HomeHkinatypy IUPAC u
TPUBUAJIbHBIE  Ha3BaHMs  BaXKHEMIIMX  BewlecTB  (3TWJIEH,  AUETWIEH,  [JIMLEPHH,
¢deHon,popManbierui, yYKCycHas KUCIOTa, IJIMLIUH, YIapHbIA Ta3, YriIeKUCbld ras3, aMMHak,
raiieHass W3BeCTh, HeEralleHas W3BEeCTb, IUThEBas cofa U Jp.), COCTaBIATh (HopmyIibl
HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB, YPABHEHUS XMUMHUYECKHUX PEaKIUH, OOBSICHATH HX
CMBICJI; TOATBEPKJIaTh XapaKTEpPHbIE XHUMHYECKHE CBOMCTBAa BELIECTB COOTBETCTBYHOUIUMU
SKCHEPUMEHTAMU U 3aMMCAMU YPAaBHEHU XUMUYECKUX PEAKLIUNI;

- chopMHpOBAaHHOCTP YMEHUH  yCTAHaBIUBaThb MPUHALIEKHOCTh  U3YUYEHHBIX
HEOPraHMYECKWX U OpraHMYecKMX BEIIECTB K OINpeAeNeHHBIM KjaccaM W TCpylmnam
COCIMHEHUM, XapaKTepH30BaTh HX COCTaB M BAXHEWIIHWE CBOWCTBA; OMNPEAENIATh BHJIBI
XUMHUYECKMX  CBsi3e  (KOBaJeHTHAas, MOHHAs, MeETa/uIMyecKas, BOJOPOJHAs),  THIbI
KPUCTANINYECKUX PEIIETOK BEIIECTB; KIaCCUPUIIMPOBATh XMMUYECKHE PEAKLINY;

- BJIAJCHHE OCHOBHBIMH METOJAaMU HAay4HOI'O IIO3HAHUS BELIECTB U XUMHUYECKHX
ABJICHU (HaOut0/IeHNe, U3MEepEeHHe, IKCIIEPUMEHT, MOIEIMPOBAHNE);

- cOopMHPOBAaHHOCTh YMEHHMH MPOBOAUTH PACUYETHI MO XHUMHUYECKUM (hopMyiam
U ypaBHEHMSM XHMHYECKHX pPEaKUUH C  HCIOJIB30BaHHMEM  (PU3UYECKUX  BEJIUYMH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl, 00bEMa (H.y.) Ta3oB,
KOJIMUECTBA BEILIECTBA; MCMOJIb30BaTh CUCTEMHbIE XUMUUECKHUE 3HAHUS JJIsl IPUHATHS pelIeHnui
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX IMPHUMEHEHUEM;

- ¢(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATh XMMHUYECKUN IKCIEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUH, MOJYUYEHHE STHICHA U M3YUYEHHE €ro
CBOICTB, KaUE€CTBEHHBIE PEAKLMU Ha aJbACTUIBI, KpaxXMaJsl, YKCYCHYIO KHUCJOTY; J€HaTypauus
OENKOB MpPU HArpeBaHUM, IBETHHIE PEaKIUU OEJIKOB; MPOBOJIUTH PEAKLUU HOHHOTO OOMEHa,
OTpeNeNiATh Cpeay BOIHBIX PAacTBOPOB, KAUECTBEHHbIC peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEepUMEHTAJbHbIE 3a/add [0 TeMaM
«Mertamib» u «Hemeramnb») B COOTBETCTBHM C MpaBWJIaMU TEXHHUKH O€30MacHOCTH MpHU
oOpallleHnn C BellecTBAaMU U JaOOPAaTOPHBIM O0OPYJOBaHHMEM; MPEICTABISTh PE3yJbTaThl
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XUMHUYECKOTO JKCIepuMeHTa B (opMe 3almuCu YPaBHEHHH COOTBETCTBYIOIIMX pEaKUud |
(dbopMyIIMPOBATh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

- chopMHEpOBAaHHOCTH YMEHHSI AaHATTU3UPOBATH XUMHYECKYIO HH()OPMAIINIO, TTOTy9IaeMyO
u3 pa3Hblx uctounukos (CMMU, UnTtepuer u ap.);

- c(hOpMUPOBAHHOCTh YMEHHI COOIOJaTh IMpaBWJIa KOJOTUYECKU 1eJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETrO 30POBBbS U
OKPY’KAIOIIEH MPUPOJHOM Cpebl; YUUTHIBATH OMACHOCTh BO3JECUCTBUS HA KUBBIE OpPraHU3MBbI
OIPEJIETICHHBIX BELECTB, TOHUMAsA, cMbIci rokazaTtens [IJIK;

- Juig 00y4YaroIIUXCsl ¢ OrPaHUYSHHBIMU BO3MOXHOCTSAMU 3710POBbs: CPOPMUPOBAHHOCTH
YMEHHS TPUMEHSATh 3HaHWUS 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHUS BEIIECTB H
XUMHYECKHX SBJICHUM;

- Ui CIembIX W CIAa0OBUIAIIMX OOyYaromMxcs: CHOPMHPOBAHHOCTH yMEHUS
UCIIONIb30BaTh pelbe()HO TOYeuHyr0 cuctemy o6osznauenuit JI. bpaitns s 3amucu
XUMHUYECKHUX (HOPMYIL.

OK 01.Br16upath crioco0sl penieHus 3a1ad npodeccnoHaIbHON IesTeIIbHOCTH TPUMEHHUTEITHHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02.Hcnonp30BaTh COBpEMEHHBIE CPEICTBA IOUCKA, aHAJIM3a U MHTEPIPETauy WHPOpMAIUU
¥ MTH(GOPMAIMOHHBIE TEXHOJIOTUH JIJIsl BBIMOJHEHUS 3314 IPo(ecCHOHaAbHOM 1eATeIbHOCTH.
OK 04.3¢ddexTnBHO B3aUMOICHCTBOBATh U pabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 07.CopneiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH CpeIbl, pecypcocOepexeHto, MPUMEHSTh
3HaHHUA 00 W3MEHEHUM KJIUMaTa, MPUHIMIBI OEepexIIMBOrO MPOU3BOJCTBA, 3PHEKTUBHO
JICHCTBOBATH B YPE3BBIYANHBIX CUTYaLUsX.
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5. TemaTnueckuii IVIaH U coAepxkaHue ydeOHoi qucuuminasl XUMMUA

HaumenoBanue

Coaeprxanue yueOHOTro MaTepuasa, 1a00paTopHble padoThl U MPAKTHYECKUE 3aHATHS, O0bem Yposenn
pa3iesioB H TeM CaMOCTOSITeIbHAs PadoTa 00y4aroIUXCH 4acoB OCBOCHHA
/3a4. en.
1 2 3 4
Pa3znes 1. OcHOBBI CTPOECHHUS BelllECTBA
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia:
Crpoenne aTomMoB CoBpeMeHHass MOAENb CTPOECHUS aTroMa. OJIEKTpOHHas KoHpurypauus aroma. Kraccudukanums 4 1,2
XHUMHYECKHX XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-aymemeHThI). BajeHTHbIE 3JCKTPOHBI. BaJeHTHOCTh. DJIEKTpOHHAs
3JIEMEHTOB U IIPUPO/Ia XUMHUYECKOW CBSA3U. DJIEKTPOOTPULATENIBHOCTh. KoBasleHTHas CBsA3b, €€ PAa3HOBUIHOCTU U
npupoaa MEXaHMU3Mbl 00pa3oBaHus (OOMEHHBIN U JOHOPHO-AaKIeNTOpHbIN). loHHas cBsi3b. MeTanueckas CBsI3b.
XHMHYECKOH Bopnoponnas cBs3b.
CBSA3HU Me:xmonekyisipHble  B3auMopaencTBus. M30Tonbl, OCHOBHOE M BO30YXJAEHHOE COCTOSHME aToMa,
ruOpuIM3alIysi aTOMHBIX OpOuTaei.
IIpakTHyeckasi pabora 2 2,3
Pemrenune npakTHUeCKuX 3aJaHUN Ha COCTABJICHUE JIEKTPOHHO-Tpadudeckux Gopmy semeHToB 14
HIEPUOJIOB.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XUMHUYECKOM CHMBOJIMKM M Ha3BaHUM COCIMHEHUM 10
HOMEHKJIATYpE MEXKAYHApOJHOTO COK3a TEOPETHUECKOM M NPUKIAJHOW XUMUM U TPUBHAIBHBIX
Ha3BaHWM ISl COCTaBIEHUS XMUMHMUYECKUX (OPMYJ JIBYXaTOMHBIX COE€IUHEHHUH (OKCHIOB, CylIb(pHIOB,
THJPUAOB U T.I1.) U IPYTMX HEOPTaHUYECKUX COEAMHEHNN OTJENbHBIX KJIACCOB.
Tema 1.2. Coaepixkanue yueOHOro MaTepuaJa:
Tepuoanyeckuii IpakTuyeckas padora 2 2,3

3aKO0H U TA0JHIA
.. MenaeneeBa

[lepuonnueckas cucrema xumudeckux odnemMeHtoB [[.M. MenneneeBa. ®OU3NUYECKUN  CMBICH
[lepuonnueckoro 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKHX
3JIEMEHTOB, 00pa3yeMbIX HMH TIPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBHH C TOJOKEHHEM
XUMHUYECKOro asemeHta B Ilepuonnueckon cucreme. MUPOBO33pEHUECKOE M HAy4YHOE 3HA4YCHUE
[Tepuonnueckoro 3akoHa .M. MenneneeBa. Ilpornossr .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHYECKUX IJIEMEHTOB.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUN Ha XapaKTEPU3AUI0 XUMHUYECKUX
AMEeMEHTOB «MeTtaumnueckue / HEMETAIUTMUYEeCKUE CBOWCTBA, AJIEKTPOOTPUIATENILHOCTh U CPOJCTBO K
AJIEKTPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C MX JJIEKTPOHHBIM CTPOCHHEM U TOJIOKEHHEM B
MIEPUOINYECKON cucTeMe XumMudeckux aaeMeHToB .M. Meneneesay.
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Paznen 2. XuMuUecKHe peakiumn

Tema 2.1. Tunsl
XHUMHYECKHX PeaKuuid

Coaep:xanue y4eOHOro MaTepuaJia:

Knaccudukanums M THUOBI  XMMHYECKHMX pPEAaKUMH C ydyaCTMEM HEOPraHMYECKMX  BEILECTB.
KonunuecTBeHHble OTHOWIEHUS B XMMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMUHU U PACUETHI 110
YpaBHEHUSIM XUMHUYECKUX peakuuil. Moyib Kak elMHHUIa KOJUYecTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpaHEHHs] MAacChl U PHEpPruu. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTb I'a30B.

Peakium  KomIiekcooOpa3oBaHHsT C  y4acTHEM  HEOPraHMYECKUX  BEIIeCTB (Ha  mpuMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U JIIOMUHMSL).

1,2

IIpakTHyeckas pabora

CocraBiieHre ypaBHEHUH peaklnii COeIMHEHNUS, PA3lI0KEeHU, 3aMeIIeHHs], 0OMEHa. Y paBHEHHUS peaKuil
TOpPCHMS, HOHHOTO 0OMEHA, OKHCIICHUS-BOCCTAHOBJICHHSI.

Pacyer KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB M TMPOAYKTOB peakuuu. Pacuer
KOJIMYCCTBCHHBIX XapPAaKTCPUCTHK MNPOAYKTAa PCaKIUMU COCAWHCHHUA, CCJIIM OAHO H3 BCHICCTB AAHO B
M30BITKE U/WUJIHM CONEPKUT MpuMecH. PacueT MaccoBoil min 00bEMHON J10JIM BBIXOJA MPOIYKTa PEaKIIUN
COCAUHCHUA OT TCOPETHUYCCKHU BO3MOXKHOIO. Pacuer 00BEMHBLIX OTHOIIEHHMM Ta3oB. Pacuer Macchl
(06beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEaKIMH, €CIIM OJHO U3 BEIIECTB JaHO B BHUJE PAacTBOpPA C
ONPEACICHHON MAacCOBOM J10JI€M PACTBOPEHHOr'0 BEILIECTBA.

2,3

IIpakTuyeckas padora

YPaBHeHI/ISI OKHUcCIIeHHsI-BoccTaHOBIeHUd. CtreneHb OKHcIeHUS. OKHCIUTEIh KW BOCCTAHOBHUTEND.
OKHCIIUTENbHO- BOCCTAHOBUTEIbHBIE pPEAKIMU B NPHUPOAE, MPOU3BOACTBEHHBIX Mpoleccax U
KHU3HEACATCIIbHOCTH OpTraHu3MoOB. OKHUCINTEIbHO-BOCCTAHOBUTEILHEIN IIOTCHII a1 CpC€abl.
CocraBneHrne ¥ ypaBHUBAHHME OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOTO
OanmaHca. TUNMYHbIE HEOPraHWYECKHUE OKHUCIUTEIM M BOCCTAHOBUTENU. OJEKTPOJIU3 PacTBOPOB U
pacIIaBoOB COJIEH.

2,3

Tema 2.2.
JIEKTPOJIMTHYECKAS
AMCCOUMALS M
HOHHBIN 00MeH

Coneprxanue yue0HOro MaTepuaJia:

Teopus anexrponuTuyeckon qucconuanuu. Peakuun nonHoro oomena. CocTaBieHHe peakuil HOHHOTO
0o0OMeHa IyTeM COCTaBJICHHSI UX MOJIHBIX U COKpAIEHHBIX HOHHBIX YPaBHEHUH.

I'unponu3 coneil. 3HadeHWe TUIPOIM3a B OHOJOTMYECKMX OOMEHHBIX Impoueccax. lIpumeHnenue
THJIPOJIN3a B IPOMBIIIJIEHHOCTH.

1.2

JlaGoparopHas padora «Peakuuu ruiposin3a.
HccnenoBanme cpeasl pacTBOPOB COJIeH, 0Opa30BaHHBIX CUIBHBIMU M CIIA0BIMU MPOTOIUTAMU, U HX
peaxkiuuii ¢ pacTBOpaMHu Iejao4yu 1 kapOoHnara Hatpusi. CocTaBiieHHe peaklMid MHIPoJIn3a coeil.

2,3

O6006maromuii ypok- KoHTpodbHasi CTpoeHue BEleCcTBa U XUMUYECKUE PEaKIIHH.

2,3
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Paznen 3. CTpoeHne u CBOMCTBA HEOPTAaHUYECKHUX BellleCTB

Tema 3.1.
Knaccupurkanus,
HOMEHKJIATYpa U

cTpoeHHe
HEOPraHU4eCcKHX

BellecTB

Coaep:xanue y4eOHOro MaTepuaJia:

[Ipenmer Heopranumueckod XxumMuu. BsaumocBsa3b Heopranuuyeckux BemlecTB. Kiaccuduxarms
HeopraHuueckux BemiecTB. IIpocTeie n cinoxHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BELIECTB
(oKcHIBI, THAPOKCHU/IBI, KUCIOTHI, con). HoMeHkaTypa U Ha3BaHHE HEOPraHMYECKUX BEIECTB MCXOS
U3 UX XUMUYECKOH (POpMyYIIBI MIIM COCTaBIIEHUE XMMHUYECKON (POPMYIIBI UCXOAS U3 Ha3BaHUS BEILECTBA
10 MEXYHApPOIHON WJIM TPUBHAIIBHON HOMEHKJIATYPE.

MexmonekysipHble  B3auMoaencTBud. Kpucramiorugparsl. ArperatHble  COCTOSHUSL — BEIIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THUIIBI KPUCTAIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHasi,
MOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTALTHUECKOU
pemietku. [IprunHbl MHOrooOpas3us BEIIeCTB.

CoBpeMeHHbIE MPEJICTaBICHUSI O CTPOCHUM TBEPIBIX, XUAKUX U ra3zoo0pas3Hbix BemiecTB. Kuukue
KPUCTAJLIBI.

1,2

IIpakTnueckas padora

Pemienue 3aau Ha pacyeT MaccOBOM J0M (MacChl) XUMUUYECKOTO JIEMEHTa (COeAMHEHHsI) B MOJIEKYJIe
(cmecn). PemieHue mnpakTUYeCKUX 3aJaHUM MO Kilaccu(UKalMM, HOMEHKJIAType M XUMHYECKUM
dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3JIUYHBIX KJIAacCOB (Ha3bIBaTh M COCTaBIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIACCy).

VcTounnku xuMudeckoi nHdopMaiuu (HaydHas 1 yueOHO-Hay4Has JIMTepaTypa, CpeACcTBa MacCOBOM
nHpopmanuu, cetb Wutepner m npyrue). Ilouck mHpopmanuu 1mo Ha3BaHUAM, HUJEHTH(PHUKATOpaM,
CTPYKTYPHBIM (hopMyJiam.

2,3

Tema 3.2. Pusuko-
XHMHYECKHE CBOMCTBA
HEOPraHM4YeCcKMX
BelIeCTB

Coneprxanue yue0HOro MaTepuaJia:

Meramipl. O6me Gu3UUYecKue U XUMUYECKHe CBOMCTBAa MeTayioB. CriocoObl moydeHus. 3HAUCHHUE
METAIJIOB ¥ HEMETAJIOB B MPHUPOJAE U >KU3HEIEATEIHHOCTH 4YeloBeKa W opraHu3moB. Kopposus
METAJIJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

1,2

Hemerannsl. O6mue ¢pusznyeckue 1 XMMHUECKUE CBOWCTBA HEMETAIJIOB. TUIIMYHBIE CBOIICTBAa METAJIJIOB
IY— YII rpynn. Knaccudukanus u HOMEHKIIaTypa COeAMHEHUH HeMeTanoB. KpyroBopoTsl OMOreHHbIX
2JIEMEHTOB B IIPUPOJIE.

1,2

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKHX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coneit u ap.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICIINX OKCUJOB U TUAPOKCHIOB.

1,2

IIpakTnyeckas padora
CocraBnenune ypaBHeHI/Iﬁ XUMHNYECKUX peaxuuﬁ C Y4aCTUEM IIPOCTBIX U CJIOXHBIX HCOPTraHMYCCKUX
BEIIECTB: OKCHJOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHUX KHCIOT,

2,3
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OCHOBAaHUHN M aM()OTEPHBIX THIPOKCHI0B, HEOPIraHUYECKUX COJICH, XapaKTEPU3YIOIIUX UX CBOIMCTBA.
Pemenne npakTMKO-OPHUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOWCTBA M IIOJIy4YEHHE
HEOPraHUYECKUX BEILECTB.

JlabopaTopHas padora 2,3
«CBoiicTBa METANIOB U HEMETAJIIOBY.
UccnenoBanne (u3MUECKUX W XUMUYECKMX CBOWCTB METaUIOB M HeMeTauioB. Pemienue
HKCHEPUMEHTAIBHBIX 337ad 10 CBOWCTBAM XWMHYECKMM CBOWCTBAM METAIIOB W HEMETAIJIOB, IO
pacro3HaBaHUIO U MOJYYESHUIO COSTMHEHUN METAJUIOB U HEMETAJLIOB.
Tema 3.3. Conep:xanue y4eOHOIro MaTepuaJia:
Ipon3soxcreo OOue mpeacTaBiIeHUs O MPOMBIIIICHHBIX CIIOCO0axX IMOJyYeHHs] XMMHUYECKHX BELIeCTB (Ha mpumepe 1,2
HEOPraHMHICCKuX MIPOU3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).
BemeCTs. 3HAIEHNE H Uepnas u 1BeTHas Metautyprus. [IpakTuueckoe MpUMEHEHUE AIIEKTPOIIN3a sl TTOMYyUYSHHS MIETOYHBIX,
npHMeHeRNe B OLITY H IIEIOYHO3EMENTbHBIX METAJNIOB U amtoMUHUA. CTEKII0 U CHIITMKATHASI IPOMBIILIEHHOCTb.
Ha HpOU3BOACTBE [IpoGiema 0TX0/10B M NOOOYHBIX IPOAYKTOB
IIpakTHyeckasi pabora 2,3
Pemenne mnpaKkTUKO-OPUEHTHPOBAHHBIX 33aJaHU O POJM HEOPraHWYECKOH XHMHUU B Ppa3BUTHH
MEIUINHBI, CO3JaHUH HOBBIX MaTEPHAaIOB (B CTPOUTENIBLCTBE U JIP. OTPACISAX MPOMBILIUICHHOCTH ), HOBBIX
MCTOYHHUKOB SHEPruM (aJbTepHATHBHBIE MUCTOYHUKH DHEPTUU) B PEIICHUH IMPOOJIEM HKOJIOTHYECKOH,
SHEPreTHYECKON U MUIEBOI 0€30MaCHOCTH.
O6o0maronuii ypok — KOHTpoJibHass CBOMCTBa HEOPTraHWYECKUX BEIIECTB.
Pa3znes 4. CTpoeHue U CBOIICTBA OPraHM4YeCKHX BELIECTB
Tema 4.1. Coaep:xaHue y4eOHOro MaTepuaJia:
Knaccuduxanmus, [Ipenmer opranndeckoil Xxumun. B3anMocBs3b HEOPraHUYECKUX M OPraHUYECKUX BEILECTB. 1,2
cTpoeHHe U XUMHUECKOE CTPOCHHE KaK IOPAIOK COSIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJEHTHOCTH.
HOMEHKJIATYypa OCHOBHBIE TIOJIOKEHUSI TEOPHUH XMMUYECKOTO CTPOEHMs OpraHuueckux coeauHeHuit A.M. Bytieposa.
OpPraHuYecKux VYrnepoaHblii CKEJIeT OpraHUYecKod MOoJeKysbl. MomekyspHble U CTPYKTypHblE (pa3BEpHYTHIE,
BeIIECTB COKpallleHHbIE) XUMHUYeCKHe (GOpMyJibl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XMMHMYECKOI'O CTPOEHUS
Mosiekys. M3omepust u m3oMephl (CTPYKTypHas, reomMeTpuueckas (muc-TpaHc-uszomepus). KpatHocTsb
XUMUYECKOH CBA3U.
[lonsitne o dynkunoHanpHOM rpynmne. [IpuHIUNBL KiIaccuUKAMK OPraHUYECKUX COEAMHEHH.
MesxyHapoiHasi HOMEHKJIATypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHMYeCKUX COSAMHEHUH.
IpakTHyeckas paora 2,3

HOMCHKJ'IaTypa OpTaHUYCCKUX COCIII/IHCHI/Iﬁ OTACIBbHBIX KJIaCCOB (HaCBII_I_IeHHLIC, HCHACBIIICHHBIC H
APpOMATHYCCKUC YITIEBOOOPOAbI, CIIUPTHI, q)eHOJ'II)I, AJIbACTUIbI, KECTOHBI, Kap6OHOBI)Ie KHUCJIOTHI U }Ip)
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CocraBieHHEe TOMHBIX M COKPALICHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHX BEIIECTB OTIENbHBIX
KJIaCCOB, HCHOJIB3YS X HA3BAaHMS 10 CUCTEMaTHYECKOM HOMEHKIIaType. PacueTsl mpocreiimeit popmysast
OpPraHUYECKOM MOJIEKYJIbl, UCXOJsl U3 DJIEMEHTHOrO cocTasa (B %).

Tema 4.2. CpoiictBa | Conep:xanue yueOHOro MmarepuaJa:

OpraHMYecKuX OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIENbHBIX KJIACCOB (OCOOCHHOCTH KJIACCH(PHKAIMA M HOMEHKJIATYPHI
coeUHeHUIt BHYTpU KJjlacca; TOMOJIOTUYECKUH psn W obmas dopmyna; uzomepus; (U3NUECKUE CBOWCTBA; XMMHUYECKHE CBOICTBA; CIIOCOOBI
MIOJIYYEHHUS):
OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKHX COEIMHEHUN OTIENbHBIX KJIaccoB (0COOEHHOCTH 2 1,2
KJIacCCU(UKAIIUU
M HOMEHKJIATYphl BHYTPH KJjacca; TOMOJOTHYECKHH psia ¥ obmas ¢GopMyna; u3oMepus; (U3HIEeCKUe 2 1,2
CBOMCTBA; XUMHUYECKHUE CBOMCTBA; CLIOCOOBI MOTYUYEHUS):
— TmpedeNbHbIE YIIeBOAOPOAbl. ['opeHHMe MeTaHa Kak OJWH M3 OCHOBHBIX HMCTOYHHMKOB TeIUIa B 2 1,2

IIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBa NPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKIAEHHE B MPUPOAEC U
IIPUMEHEHHUE aJIKaHOB;

— HCOpCACIIbHBIC W apOMAaTHYCCKHUC YIIJICBOOOPObI. HOHI/IMCPI/I33.I_II/I$I OTHJICHA KaK OCHOBHOC 2 1,2
HaIpaBJICHHUEC €T0 UCII0JIb30BaAHMA. FOpCHI/IC AllCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHHA
JJIs1 CBAPKHU M PE3KKU MCTAJIJIOB,

— KHCJIOPOJCOAEPKAIINe COeAUHEHHs (CIUPTHI U MPOCThie dPUPHI, (PEHOIBI, aTbAETHIB U KETOHBHI, 2 1,2
KapOOHOBBIE KUCIIOTHI U MX MpPOHM3BOAHEIC). [IpakTHueckoe MpUMEHEHUe STHIICHTIUKOMS, TIHLEpUHA,
denomna. [Ipumenenne Gopmanbaernaa, aneTaibAerHIa, YKCYCHOM KUCIOTH. Mblla KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT. Moroliue

IIpakTnueckas padora 2 2,3
Pemrenne nenoyek npeBpalleHuil Ha FTEHETUYECKYIO CBSA3b MEKY KJIACCaMH OPraHUYECKUX COCAVUHEHUIN
C COCTaBJIICHMEM Ha3BaHUN OPraHUYECKUX COCIMHEHHHW 110 TPUBUAIBHOM WIM MEXKIyHApOIHOU
CUCTEMAaTUYECKOM HOMEHKaType. PellleHne pacueTHbIX 3aJad II0 YPaBHEHUsAM DPEAKLUUN C y4aCTHEM
OpPraHWYECKHUX BEUIECTB.

JlabopaTopnasi padora 2 2,3
«Ilomy4enue sTrIeHAa U H3yUIEHUE €TI0 CBOWCTBY.

[TonmyuyeHue >TusIeHA U3 3TAHOJA B J1A0OPATOPUU M U3YUYEHHE €ro (PU3NYECKUX U XMMUYECKHX CBOMCTB.
CocraBneHne peakuuii IPUCOESINHEHNs U OKUCIICHUS Ha IpUMepe dThieHa. Pemenne pacyeTHeIX 3a1a4
C MCIIOJIb30BaHHUEM INIOTHOCTH Ta30B 110 BOJOPOJY M BO3IYXY.

Tema 4.3. Conep:kaHue y4eOHOIr0o MaTepuaJia:
Opranunyeckue buooprannueckue coenunenus. [[pumenenune u Ouonorndeckas posib yriaeBoaoB. OKUCICHHE YTIEBOI0B 4 1,2
BelleCTBA B — MUCTOYHMK PHEPTUHU KUBBIX OpraHu3MoB. O01acTy NpuMEHEHHs] aMUHOKUCIOT. [IpeBpaiienust 6enkoB

KU3HEACATECIBbHOCTH IO B  OpraHu3sMe. buonorunueckue (I)YHKI_[I/II/I O0enkoB. buonornueckue (I)YHKI_[I/II/I JKHUPOB. Poxb
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yeJIOBeKa.
IIpou3BoacTBO M
NpUMeHeHHe
OpPraHuYecKux
BellleCTB B
NMPOMBbIIIIEHHOCTH

OpPTraHUYECKOM XMMHHU B PELICHUHU MPOOIeM MHUILEBONH OE30MaCHOCTH.
HyxnenHnoBbie kuCOThI: cocTaB U crpoeHue. CTpoeHne HykKJIeoTHAOB. COCTaB HYKJIEHMHOBBIX KHCIOT
(IHK, PHK). Poip HyKJI€HMHOBBIX KUCIIOT B )KM3HEACSATEIbHOCTH OPTaHU3MOB

[Tpou3BoICTBO OpraHMYeCcKUX BELIECTB: MPOU3BOACTBO METaHOa, epepadboTka HedTu. [lommaTrnen kak
KPYIIHOTOHHQXXHBIM MPOAYKT XHUMHUYECKOTO MPOU3BOACTBA. lIpuMenenue stunena. [Ipous3BoacTtso u
IIPUMEHEHUE KayuyKa U PE3UHBI.

CuHTeTHYECKHE M UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, cBoWcTBa. [IpakTHueckoe MCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: HW30JISIIMS A MPOBOJOB, MeMOpaHbl [UJIsi OMPECHEHHUS BOJBI,
3alUTHBIC TUICHKW I aBTOMOOWIEH, IUTACTHIpH, XHPypruueckue MOoBsi3kHM. HoBbIE TexHOIOTHUU
JAIbHENIIEr0 COBEPILICHCTBOBAHMS NTOJIMMEPHBIX MATEPUAJIOB.

Ponp opranwueckoil XUMHUKM B PEIICHUHM NPOOJEM SHEPreTHUYECKOM Oe30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JJaHMHM HOBBIX MAaT€PUAIIOB, HOBBIX MCTOYHHUKOB PHEPIHU (aJbTEPHATUBHbBIC UCTOYHHKHU
SHEPrUH).

1,2

IIpakTHyeckas padora

Pemrenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aI[aHI/II>'I II0 COCTAaBJICHUIO XUMHWYCCKUX pCaKHHﬁ, OTpaXXKaromux
XUMHYECKYI0 aKTUBHOCTh OPraHMYEeCKHX COCOUHEHHH B  pa3IMuYHBIX cpegax (TPUPOIHBIX,
OMOJIOTHYECKHX, TEXHOTEHHBIX).

2,3

O6o006maronuii ypok — KoHTposibHasgs CTpyKTypa M CBOMCTBA OPTaHUYECKUX BEIIECTB.

2

Pa3znen 5. Kunernueckue u TCPMOINHAMHUICCKHUEC 3AKOHOMEPHOCTH IMPOTCKAHNA XUMHUICCKHUX peammii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHUMHYECKHX PeaKuui

Conep:xaHue y4eOHOT0 MaTepHaJia:

Xumnyeckue peakuuu. Kiaccupukanus XuMudeckux peakuuid: no (pasoBoMy cocTaBy (FOMOT€HHbBIE U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTaln3aTopa (KaTaTUTHUECKUE U HEKaTaJTUTUYECKHE).

CKopocTh peakliy, €€ 3aBUCUMOCTb OT pa3IUYHbIX (PAKTOPOB: MPUPOIbl pPEarupyroliux BELIECTB,
KOHIIGHTPALMU PearupyroluXx BeUIecTB, Temrneparypsl (npasuio Bant-I'od¢a), niuomanu peakinoHHOM
IIOBEPXHOCTH, HaNW4Ms Karanus3aropa. Posb  Karaau3aTopoB B INPUPOJAE W MPOMBIIIIEHHOM
IIPOU3BOJICTBE.

OHeprus akTUBalUUU. AKTUBUPOBaHHBIM kKoMmIuiekc. Karanmzatopel n katanus. Ponb katanuzatopoB B
IIPUPOJIE ¥ IIPOMBIIILIEHHOM IIPOU3BOJICTBE.

2

1,2

N3yueHne 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW PEAKINH OT KOHIEHTPALMHM PEarnpyronux BELECTB U
TEeMIIepaTyphbl.

JlaGoparopHasi padoTa Ha BbIOOP:

1. «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHUEHTPAIUU Pearupyrommnx BEIIECTBY.
HccnenoBanmne 3aBUCUMOCTH CKOPOCTH PEAKIMK OT KOHLEHTpauuu. OnpeneneHne KOHCTAaHThl CKOPOCTH
peakiuu rpadhudecKuM METOIOM.

2,3
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2. «OmnpeneneHue 3aBUCUMOCTH CKOPOCTM peakuuu OT TemmepaTypb». McecnenoBanue
3aBMCUMOCTH CKOPOCTH PEAKLUH OT TEMIIEpaTypsl. Pacuer sHEpruu akTUBaLMKM PEaKLUU.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN HAa aHaM3 (PAKTOPOB, BIMAIONIMX HAa H3MEHEHHUE
CKOPOCTH XMMHUYECKON PEAKILIMH.

Tema 5.2. Coaeprxkanue yueOHOro MaTepuaJa:
Tepmoannamuveckue | Knaccudukaiys XHMHYECKUX PEaKIUN: 10 TEIIOBOMY 3 (deKTy (3K30TepMUYECKUE, SHIOTEPMHUCCKHUE), 1,2
3aKOHOMEPHOCTH no oOparumoctu (oOparumele W HeoOpatumeie). TeruioBble 3()(EKTHl XUMHUECKUX pPEaKLui.
NPOTEKAHUS Tepmoxumuueckue ypaBHeHus. O0paTUMOCTh peakiuil. XMMHYeCKOe PAaBHOBECHE U €0 CMELIEHUE M0
XMMHYEeCKHX JCWCTBUEM pPa3IUYHBIX (PAKTOPOB (KOHLEHTpAIMsS PEAareHTOB WM MPOAYKTOB PEAKIMHU, JABJICHUE,
peaKIuii. TeMIepaTypa) JUlsl CO34aHUsl ONTUMAIIbHBIX YCIOBUHA NIPOTEKAHNS XUMUYECKUX ITPOLIECCOB.
PaBHoBecue [lonsite 06 3HTanbnuu U SHTponuu. DHeprus ['mb0ca. 3akon I'ecca m cnencrBus u3 Hero. Posb
XMMHYECKHX PeaKIUil | CMEUICHUS PABHOBECHS B TEXHOJOTHUECKUX MPOIleccax.
IpakTH4eckas paora 2,3
[Tpunnun Jle [larenve. BnusHue pazauuHblx (akTOpOB HAa H3MEHEHHE pPAaBHOBECHUS XHMHUYECKUX
peaknmii. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XMMHYECKOTO paBHOBECHs. PacyeTbl paBHOBECHBIX
KOHIIEHTPALUI pearupyroyx BelecTB U NPOLyKTOB peakuuil. PacueTsl TemioBoro agpdexra peakiuuu.
PemreHne npakTMKO-OPMEHTHPOBAHHBIX 3aJaHUMM Ha IpuMeHeHue npuHnuna Jle-Illarense s
HaXOXKJCHUs HAlpaBICHUS CMEUICHHS pPaBHOBECHUS XHMHUYECKOH peakiuuu U aHanu3 (akTopos,
BIIMSIFOIIMX HA CMEIICHUE XUMHUYECKOTO PABHOBECHSL.
JlaGopaTtopHas pabGora «V3yuyeHue BIMSHUS pa3NUYHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOTrO 2,3
paBHOBecHs». MccnenoBaHue BIMSHHUS W3MEHEHHsS KOHIIGHTPALMU BEUIECTB, PEAKIUH CPEasl |
TeMIepaTypbl Ha CMELIEHHE XUMHYECKOro paBHOBecHs. CpaBHEHHE MOJYYEHHBIX PE3YJbTaTOB C
TEOPETUYECKU IPOTrHO3UPYEMbIMU Ha ocHOBe npuHImna Jle [larense.
Pa3znes 6. lucnepcHbie CHCTEMBI
Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia:
Hucnepcubie cucremsbl | JlucnepcHsle cuctemsl. Komtoniabie cuctemsl. ICTHHHBIE pacTBOPHI. 1,2

U paKkTOpBI NX
YCTOMYUBOCTH

PactBopenue kak ¢usuko-xumudeckuii mporecc. PactBopbl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocTs. MaccoBasi 1011 pacTBOpeHHOro BemiecTBa. [IpenenbHo AOMycTUMbIE KOHLIEHTPAUUuU U
UX HUCIIOJIb30BAHHE B OIIEHKE 3KOJIOTHYECKON O€30MacCHOCTH.

Krnaccudukanus aucrnepcHbIX cucTeM Mo cocTaBy. CTpoeHue u (HakTOpbl YCTOMYHUBOCTH JUCTIEPCHBIX
cucteM. Pacno3HaBaHWe MCTHMHHBIX PACTBOPOB, KOJUIOMJIHBIX PAaCTBOPOB W TPYyOOTUCHIEPCHBIX CHCTEM.
Crpoenue muuenibl. PaccemBaHue cBeTa MpU MNPOXOKJIEHUU CBETOBOTO ITydyKa Yepe3 ONTUYECKU

HEeOAHOPOAHYIO cpeny (dddexra Tunmams).
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IpakTHyeckas padora 2,3
Pemenne 3ana4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha AUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOM M INPOU3BOACTBEHHON JESTEIbHOCTH YENIOBEKa, C IMO3ULMH 3KOJIOTMYecKod Oe30macHOCTH
MOCTIC/ICTBUI M TPAMOTHBIX peUIeHUH Mpo0seM, CBsI3aHHBIX C XUMHUEH.
Tema 6.2. Conep:kaHue y4eOHOIr0 MaTepHuaJia:
Hccaenosanue JlabopaTopHas padora «IIpuroroBiieHre pacTBOPOB». 2,3
CBOWCTB JUCHEPCHBIX | [IpUroTOBJIEHHE pPACTBOPOB 3aJaHHON  (MONSPHOI) KOHLEHTpamuu (C IPaKTHKO-
CHCTEM /LIS UX OPHUEHTUPOBAHHBIMH BOIIPOCAMH ), OIPEICICHUE CPEJIBI BOJHBIX PACTBOPOB.
HleHTH UK JlaGopaTopuas pa6ora «MccienoBanue JUCIIEPCHBIX CUCTEMY. 2,3
[IpuroToBneHne M M3y4ye€HUE CBOMCTB AMCIEPCHBIX CHCTEM pa3HbIX BHUJOB: CYCIIEH3MM, SMYJIbCHUH,
KOJUIOMJHOTO pacTBopa. CpaBHEHME CBOMCTB MCTHHHBIX M KOJUIOMJHBIX PAacTBOPOB, BbISBICHUE
OCHOBHBIX Pa3JIMYUi MEKIY HUMHU.
Pa3z[e.11 7. KauecTBeHHbBIE PE€AKIIMH OﬁHapy)KeHI/Iﬂ HCOPTraHUYIECCKHUX H OPTraHUYCCKHUX BCIICCTB
Tema 7.1. Coaep:xaHue y4eOHOro MaTepuaJia:
Oonapy:kenue IpakTuueckas padora 12
HEOPraHu4ecKux KayecTBeHHBIE XMMUYECKHE PEAKIMH, XapakTepHbIC il OOHApY)KEHUS HEOPTaHMYECKUX BEIECTB
KAaTHOHOB H AHMOHOB | (KaTHOHOB U aHWOHOB). CocTaBleHUE ypaBHEHUUN peakiuii oOHapykeHus kaTuoHoB [-VI rpymnnm u
aQHUOHOB, B T.4. B MOJIEKYJIIPHON U MOHHOH popmax.
Peakiiun oOHapyKeHUs1 HEOPraHUYECKHUX BEIECTB B PeaibHbIX 00BEKTaX OKpY Karolel cpeibl.
OO6HapyxeHne HeOpraHNYeCKUX BelecTB (KaTHOHOB [-VI rpynm min aHnOHOB) C UCIIOJIb30BAaHUEM 2,3
KAuEeCTBEHHBIX AHATTUTUYECKUX PEAKIIUM.
JlaGopaTopHas padoTa Ha BbIOOP:
1. «AHanuTnyeckue peakunu kKatnoHos [-VI rpynm».
[IpoBeneHne KaueCTBEHHBIX PEAKIUI, UCIIOJIb3YEMBIX JJI1 OOHApYKEHUs! KaTHOHOB | rpynmsl (Kanus,
HaTpus, Maruus, aMmMoHus), Il rpynmsr Ha npumepe 6apus, 111 rpynns! — cBuHIa, IV rpynmnsl —
amomunus, V rpynnsl — xkenesa (11 u [I), VI rpynnst — Hukens. Onvicanue Habi01aeMbIX SIBJICHUN U
COCTaBJIEHHE XUMUYECKUX PEAKIIUIL.
2. «AHanUTUYECKUE PEAKIIMA AaHHOHOBY.
IIpoBeeHne KaueCTBEHHBIX peaKkuil, NCIOIb3yEMBIX JUIsl OOHAPY>KEHUSI aHHOHOB: KapOoHarta, (ocdara,
cynbdara, cynbbhuaa, HUTparta, xjopuaa u ap. Onrcanue HabII01aeMbIX SIBJICHUN U COCTABIICHHE
XMMHUYECKHUX PEAKIIHH.
Tema 7.2. Coaep:xaHue y4eOHOIro MaTepuaJia:
OOHapyxeHue KayecTBeHHbIE XUMHUECKUE PEAKIIUH, XapaKTepHbIe 115l 0OOHAPYKEHHUs OTAEIbHBIX KJIACCOB 2,3
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OpPraHMYecKuX OpPTaHUYECKUX COCTUHEHUN: (PEHONOB, aIbIECTHI0B, KpaxMasa, YKCyCHOM KUCIOThI, aMUHOKHUCIIOT U .
BellecTB OTAeNAbHBIX | [leHaTypaiyst OeJIKOB IpU HarpeBaHUM, IIBETHbIE PEAKIIUU OEIKOB.
KJIACCOB ¢ CocraBieHre KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHSI OPTAHUYECKUX COSTMHEHUI OTJCNIbHBIX KJIACCOB
HCI0JIb30BAHUEM OO6HapykeHrue OpraHuYeCKUX COCTMHEHHH OTIENbHBIX KiaccoB. JIabopaTopHasi pa6oTa Ha BbIOOp: 2,3
Ka4eCTBEHHbIX 1. «KauecTtBeHHBIE peakllMy HA OTJEIbHBIC KIIACChl OPraHUYECKUX BeulecTBy». [IpoBenenue
peakuui KayeCTBEHHBIX PEAKIIMH, UCIIOJIb3YEMBIX Ul OOHApPYKEHHsI OPraHMYECKHX BEILECTB Pa3IMYHbIX
KJIaCCOB: ()EHOJIOB, aJIbJICTHI0B, Kpaxmalla, yKCyCHOM KHCIOThI, aMUHOKHCIIOT, OCJIKOB U JIp.
Onucanue HabJIIOJaeMbIX SIBJIEHUH M COCTABIEHUE XUMHUECKUX PEAKLUN H/UITH CXEM.
2. «KauecTBeHHBIH aHAJIN3 OPTaHUYECKUX COCTUHEHNUHN MO (PYHKIIMOHAIBHBIM IPYTIIIaM).
IIpoBeneHue KaueCTBEHHBIX peaKLUil, HCIOIb3YEMBIX JUISl pACIIO3HABAHUS OPraHUYECKUX
BEIIECTB OTACIBHBIX KJIACCOB MO (PYHKIMOHAIBHBIM IPyIIaM: Ha IPUMEPE aMUHOKHCIIOT U
KapOOHOBBIX KUCIIOT, CIIUPTOB U (PEHOJIOB,aIbIETUIOB U KeTOHOB. Onrcanue HabI0aeMbIX
SIBJICHUH M COCTABJICHHE XUMUYECKUX PEAKIMHA /UK CXEM.
Pa3nes 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eATEJILHOCTH YeJI0BeKAa
Tema 8.1. Copep:xanue y4eOHOro MaTepuaJia:
Xumus B ObITY H Okosorudeckast 0€30MaCHOCTh MOCJEACTBUI ObITOBOM M NMPOU3BOACTBEHHOH JEATEIbHOCTU 4YEJIOBEKA, 1,2
NPOM3BOACTBEHHOM | cBsA3aHHAas C mNepepabOTKOI BEIECTB; TMOMCK M aHATM3 XHMUYECKOW HH(OpManuMu W3 pPa3IMYHBIX
AeATeJbHOCTH WUCTOYHHUKOB (Hay4yHas M Yy4yeOHO-HayyHas JMTEpaTypa, CpPEACTBA MAacCOBOM HWH(OpPMALUHU, CETb
yeJ0BeKa WnTepHer u apyrue).
Keiicer (c yuerom Oyayuieil mnpodeccHoHanbHONW JEsITeNbHOCTH) Ha aHaiu3 HHopManuu o
MIPOU3BO/ICTBEHHOMN /IEATENIbHOCTH YEJIOBEKA, CBA3aHHOM ¢ nepepabOTKON M MOJy4YeHHEM BEIIeCTB, a
TaKXe C IKOJIOTHUECKO Oe30MMacHOCTHIO.
3anmra keiica: [IpencTaBieHue pe3yabTaToOB pellleH!s KeMcoB (BBICTYIJICHHE C Npe3eHTaLueil)
Paznen 9. UccienoBanue 1 XUMHUYECKHI aHAJIN3 00beKTOB Onocdepnbl
Tema 9.1. OcHOBBI Coaepxkanue y4eOHOro MaTepuaJa:
JlabopaTopHoii JlabopaTopHasi paboTa «OCHOBBI 1a00PAaTOPHOUN MPAKTUKU. 2,3
NPaKTHKHU B JIaGopartopHas nocyja 1 XuMudeckue peaktuBbl. OCHOBHBIE JJabopaTopHbIe oneparuu. JlaboparopHoe
npogeccuoHAILHLIX | o0opynoBanue. TexHuka 0€30MacHOCTH | MpaBuiIa paboThl (IOBEJCHHS) B JTAOOPATOPHH.
1200paTopUsX IMpakTHyeckas padora 2,3
BrImoHeHne THTIOBBIX PAacyeToB IO TEMATHKE SKCIIEPUMEHTA (BBIXO MPOAYKTA pEaKIluy, Macca
HaBECKH, 00BEM PaCTBOPUTEIIA).
O0paboTKa JaHHBIX, aHATH3 U OIIEHKA UX JOCTOBEPHOCTH (BBIYHCIICHHUE CPEIHETO 3HAUCHUS
HKCHEPUMEHTAIbHBIX JAHHBIX, OTPEUIHOCTH).
Tema 9. 2. Coaep:xaHue y4eOHOro MaTepuaJia:
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XUMHYECKHUI aHAJIN3
npood BOIbI

Knaccupukanuss mpo® BoOAbl MO BHIY W HAa3HAYCHHIO, HCXOIS M3 €€ XUMHUYECKOrO0 COCTaBa.
OprasosienTiueckue CBOMcTBa (3amax, MPO3pavyHOCTb, LIBETHOCTb, MYTHOCTh) BOJbl. KucioTtHocTs u
LIEJI0YHOCTh BoAbL. pH cpensl u meTons! ee onpeaeieHus. JKeCTKOCTh BOJbI U METO/BI €€ ONPEACIICHUS.
CymHOCTh METOAA TUTPOBAHUS.

Buibl sxecTKOCTH BOJIBI (BpEMEHHAS U NTOCTOSIHHAS ). JKECTKOCTh BO/IbI KAaK IPUYKHA BbINAICHUS OCAIKOB
W 00pa30BaHUs COJICOTIOKEHNUH, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BOICTBE.

CocraB coneil, BbI3BIBAIOIINUX YKECTKOCTh BOJbl. XUMHUYECKHE MPOILECCH], YCTPAHSIOIINE >KECTKOCTb
BOAbl. YPAaBHEHHMsS XHMHUYECKUX PpEaKLMH, WUIIOCTPUPYIOIIUX IPOLECCHl, IMPOUCXOIALINE IIPU
YCTPaHEHUH >KECTKOCTU. Y CTpaHEHUE BPEMEHHOH KECTKOCTH OBITOBBIMH M XMMHUYECKHMHU CHOCOOaMHU.
Crnioco0bl ycTpaHEeHHUsl HOCTOSHHOM KECTKOCTH.

1,2

IIpakTnueckas padora

CriocoObl BbIpa)KeHUs1 KOHIIEHTPALMU paCTBOPOB: MaccoBast JOJs1 pACTBOPEHHOT'O BEILECTBA, MOJISIpHAs U
MOJIIJIbHASL KOHLIEHTpauuu. Tutp pactBopa. PeleHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKHUX
3aJJaHMi Ha pacyeT KOHLEHTpaUud 3arps3HsIOIMX BEIIECTB M HX CpaBHEHHE C HpPeIeIbHO
nonyctuMbiMu KoHIeHTparusamu (IIJIK).

2,3

HccnenoBanne XuMu4eckoro cocrana rnpo0 Boabl. JlabopaTopHasi pa6ora Ha BbIOOP:

1. «OuncTka BOABI OT 3arps3HEHUN».

Hcnonb3oBaHue METO0B PUIBTPOBAHUS U aACOPOLIMU ISt OTJCICHUS 3arpsiI3HEHUI B HCCIIEAyeMOi
poOe Bojbl. BEIOOP METO/1a OYMCTKH B 3aBUCHMOCTH OT BUA 3arps3HeHus. CpaBHeHHUE 3D PeKTHBHOCTH
Pa3IMYHBIX METOJIOB OYMCTKHU BOJIBI B PA3HBIX YCIOBUSX (B 1a0OpAaTOPUH, B IOMAIIHUX U MOJIEBBIX
YCIIOBUSX).

2. «Onpenenenue pH BoAbI 1 €€ KUCTIOTHOCTH.

Ompenenenue pH cpenbl ¢ TOMOIBI0 YHUBEPCATHLHOTO HHANKAaTOpa. VCoap30BaHe TUTPOBAHUS JIsT
ornpezaeneHus: KuciaotHoctu. Onpenenenne o0Iei KUCIOTHOCTH BOJIBI, PAaCYET CBOOOTHOM KHCIOTHOCTH.
Onpenenenue oOuieit u cBoboaHOM menouyHocTd. CocTaBlieHNEe YpaBHEHUH peakluii, MPOTEKAIOUINX PU
OTIpeeNIEHUU KUCIOTHOCTH/ MIETOYHOCTH TTPOO BOBI. Y CTAHOBIIEHHE CIIOCOOOB MCIIOIB30BAHUS
HCCIIEIOBAHHBIX TIPOO BOBI B )KU3HEACSITEIILHOCTH YEJIOBEKA, HA OCHOBE TIOJIYYCHHBIX JAHHBIX O
COCTaBe.

3. «Onpenenenne KeCTKOCTH BOJIBI U CITIOCOOBI €€ YCTPaHEHUS.

CriocoOsl ycTpaHeHHs BCEX BUOB JKECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemenue
AKCIEPUMEHTAIBHOM 3a/1a4M HA BBISIBIICHHE BPEMEHHOM M TOCTOSIHHOM KECTKOCTH BObI. O1leHKa
BEPOSITHOCTH YCTPAHEHUsI BCEX BUJIOB )KECTKOCTH B JOMAILIHUX YCJIOBHUSX.

2,3

Tema 9. 3.
XUMHYeCKHIl
KOHTPOJIb Ka4eCcTBa

Coneprxanue y4e0HOro MaTepuaJia:

KavecTBeHHBII XUMUUECKUI COCTAB MPOAYKTOB NMuTaHus. BemecTsa, dhanbcuduuupyromume npoyKThl
MIUTaHMs], U BELECTBA, 3arpsi3HAOIINE NPOAYKThI uTaHus. Onpeenenre 3arpsi3HAIUX XUMHUYECKHX

1,2
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NPOIYKTOB MUTAHUSA

BCIHICCTB B MPOAYKTAX NMUTAHUA, ONPCACIICHUC BCIICCTB, HC 3asBJICHHBLIX B COCTABC MPOAYKTOB IMUTAHUS.

IIpakTuyeckas padora

OpFaHI/I‘-IeCKI/IC U HCOPraHMYCCKHUEC BCHICCTBA, BXOAAIIUC B COCTAaB NPOAYKTOB IHWTAHHA. OHpeI[eJIeHI/IC
cocraBa OJIt0]1 HA COZep)KaHME MAaKpO M MUKpPOdJIeMEHTOB. V3ydeHue mpenioKeHHBIX MpernoiaBareieM
Omo7 Ha TpeAMET XUMHYECKOTO COCTaBa, OIpEIeNieHHE J0Jei OT CYTOYHOW HOPMBI MAaKpo H
MHUKPODJIEMEHTOB B YKa3aHHOM OJIt0I€.

Pemrenue IMPAKTUKO-OPUCHTHPOBAHHLIX 3a/a4 110 KyJIHHapHOﬁ TCMATUKC PA3JIMYHBIX THUIIOB.

2,3

HccnenoBanme XuMHYECKOTO COCTaBa MPOAYKTOB nuTaHus. Jlaboparopuasi padora Ha BbIOOP:

1. «OOHapyxeHHe HUTPATOB B IPOJYKTaX MUTAHUSD.

HccnenoBanmne MarepranoB MOTYKOIUYECTBEHHBIM METOIOM OIpeIeJIeHHs] HUTPATOB C UCIOJIb30BAaHUEM
mrdeHnIaMrHa (KOPHEIUIOAbI OBOIIEH, JINCThS M KOYEPBIKKA KAITyCThI, IUIOABI PPYKTOB). AHAIN3
YPOBHS 3arpsS3HEHHS] HUTPATaMU 110 HHTEHCUBHOCTH OKPAIIUBAHUS MIPOYKTOB PEAKIUU.

2. «MccnenoBanue MpoayKTOB MUTAHKS HA HATMYUE YTIIEBOIOBY.

HccnenoBanue MOIOYHBIX MPOIYKTOB HA HaIH4UKE KpaxMana. VccienoBanue npoayKToB Ha HATUYKE
TJIFOKO3BI.

2,3

Tema 9. 4.
XuMHYECKUH aHAJIN3
Nnpood MOYBBI

Copep:xanue y4eOHOro MaTepuaJia:

Krnaccudukanus moys mo BHJY W HA3HAYCHHIO, MCXOJS W3 XHUMHYECKOTO cocraBa. MpeHtuduxarms
POOBI MTOYBKI TI0 €€ XUMUYECKOMY COCTaBY, OIMCAHUE BO3MOXKHOCTEH ee MPUMEHEHHS.

TpeGoBaHUsT K Ka4yeCTBY MOYBHI Pa3IMUYHOIO HazHaueHus. OmnucaHue OCOOCHHOCTEW HCIOIb30BaAHUS
MOYB B 3aBUCHMOCTH OT THIIOB, CIOCOOBI YIYUIIIeHHUs KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAUYCHUSI.
O6iacTy HCMOJB30BAHMSI OPTAaHMYECKUX YIOOpPEHUN B 3aBUCUMOCTH OT KadeCTBEHHOTO COCTaBa.
Onucanne OpraHMYECKUX YyMOOpEeHUI W HUX MPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa IOYBBI U €€
Pa3HOBUIHOCTH.

1,2

IIpakTnyeckas padora

O6mactu Ha3HayeHUs! (MPUMEHEHHS) MOYBbI, UCXOAS M3 KaUeCTBEHHOTO M KOJWYECTBEHHOI'O COCTaBa.
AHanu3 HOpMaTUBHON JOKYMEHTAIUU.

Ponb HeopraHmueckux BEIIECTB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH, YIyUIIUTEIEH TOYBBI.

CoctaB MHHEpalbHBIX YIOOpeHHII W HX NpPUMEHEHHEe B 3aBHUCHUMOCTH OT COCTaBa IIOYBBI U €€
pa3HOBUAHOCTU. B3anMocBs3b cocTaBa yAoOpeHHMH W WX BIMSHHMS Ha BEreTaTUBHBIE CBOWCTBA U
IJI0JJOHOLIEHUE PACTEHUH.

2,3

HccnenoBanne XMMHUYECKOTO cocTaBa mpoo mouBkl. JIaGopaTopHasi pa6oTa Ha BbIOOp:

1. «OGHapyxeHre HeOpraHNYECKUX MpUMecei B Ipooaxy.

[IpuroroBnenne mpoObI MOYBKI JIs1 UCCIEAOBAHUS KUCIOTHOCTH/ETOYHOCTH, HEOPTAaHNIECKUX
3arpsi3HeHuil. OOHapyKeHHe XJIOpUI- U cyIb(aT-noOHOB B MpoOe mouBkl. COCTaBlIeHHUE YpaBHEHU N
peaknuii oOHapykeHus. CpaBHEHHE TOJYYCHHBIX TTOKa3aTesield ¢ HOPMATUBHBIMH (CIIPABOYHBIMH)

2,3
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3HAYCHUAMMU.

2. «Onpenenenrie pH BoHO# BBITSDKKH MTOYBBI, €€ KUCIOTHOCTH U IIEIOYHOCTHY. VccienoBanue
BOJIHBIX BBITSKEK 00pa31[0B TOTOBBIX MOYBEHHBIX cMecel (U1 pa3HbIX TUIOB pacTeHuil). Onpeaenenue
pH 1ouBEHI ¢ MCTIONIB30BaHUEM UHAMKATOPOB. OIIEHKA TUTIOB MTOYB B IMPEICTaBICHHBIX 00pa3ax
(cunpHOKUCITAS, KHCTIasl, cTabOKKCTas, HeWTpallbHas, IeJI0YHAas).

JubdepennmpoBanubiii 3a4€T

2

2,3

Paboueii mporpamMMoii mperyCMOTPEHO BBIIOTHEHNUE OTACIBHBIX BUJOB PaldOT, CBSI3aHHBIX ¢ Oy Tymiei mpohecCHoHaIbHON AEATEIbHOCTBIO, B hopMe

MPAaKTUYECKOH MOATOTOBKH B 00bEMe 58 uacos
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6. MaTepuaJIbHO-TeXHMYECKOe U Y4eOHO-MeTouYecKoe odecrneyeHue
6.1. TpeboBaHUsI K MUHUMAJBLHOMY MAaTePHAIbHO-TEXHUYECKOMY H YUeOHO-METOANYECKOMY
o0eclie4eHHI0 YCJIOBMIl peajiM3allid NPOrpaMMbl JUCHMIUIMHBI  IIPEJIIOJAracT Hajauuue
yueOHbIX KaOMHEeTa XUMUH, B KOTOPOM UMEETCs BO3MOXKHOCTh 00€CIeUUTh CBOOOJHBIN TOCTYI B
WuTepHeTt Bo Bpemst yueOHOT0 3aHATHS U B IEPHOJ BHEYUEOHOM NesITeTbHOCTH 00yYatOIIMXCsl.

B coctaB kaOMHETOB XMMHH BXOJAT Ja00opaTopuu ¢ 1a00paHTCKONH KOMHATOM.

[Tomemienus: kKaOMHETOB (PU3UKH, XUMUU U OMOJIOTHH JIOJDKHBI YAOBJIETBOPSATH TPEOOBAHUSAM
CanutapHo-snugeMuosiornueckux npasmwin U HopmatuBoB (CaunlluH 2.4.2 Ne 178-02) u ObITH
OCHAILIEHbl THUIIOBBIM OOOpPYIOBaHMEM, YKa3aHHBIM B HAaCTOSILUX TPeOOBAHUAX, B TOM 4YHCIE
CIELMAIN3UPOBAHHON y4eOHOH MeOenpt0o U cpelcTBaMM OOy4YeHMsl, JAOCTaTOYHBIMHU JUIS
BBINOJIHEHUS TPeOOBAHUHN K YPOBHIO IOJTOTOBKU O0YYarOIUXCS.

B xabuneTtax mmeercss MyJlbTUMEAUHHOE 00OpYJIOBaHUE, MTOCPEACTBOM KOTOPOI'O YYaCTHUKHU
00pa3oBaTENBPHOTO TpOIlEcca MOTYT IMPOCMATPUBATh BH3YAIbHYIO HH(MOpMAIHIO MO (QH3HKE,
CO3/1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB y4eOHO-METOAMYECKOTO M MaTepHaIbHO-TEXHHYECKOTO OOECIICYeHUS MPOTPaMMBbI

y4eOHON JUCIUIUTUHBI «XUMUD» BXOIAT:
*¢ MHOTO(YHKIMOHAJIBHBIN KOMIUIEKC IPENOJaBaTes;
*s HArJsAHbIE MOCOOWsA (KOMIUIEKTHI Y4eOHBIX TaONmuI, IJIaKaTOB, MOPTPETHl BBIJAOIINXCS

YYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);
¢ MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE CPEICTBA;

** 3KPAHHO-3BYKOBBIE [TIOCOOMS;

** KOMILIEKT 3JIEKTPOCHAOKEHUSI KaOMHETOB;

** TEXHUYECKHUE CPEICTBA O0YyUEHUS;

s JIEMOHCTpALMOHHOE 000pymoBaHuE (00IIero Ha3HAYeHHs U TeMaTH4YeCK1e HaboPhl);

e+ jabopaTopHOE 000pya0BaHKE (00IIEro HA3HAYEHHUS U TEMAaTUYECK1e HAOOPHI, B TOM YUCIIE IS

MOCTaHOBKH JIEMOHCTPAIIMOHHOTO U YUEHHUECKOTO HKCIIEPUMEHTA, PEaKTHBHI);

*s CTaTUYECKUE, JUHAMMYECKHE, JE€MOHCTpAIlMOHHbIE U pa3fJaTO4yHble MOJENIH, BKIIOYas

HaTypajbHbIE OOBEKTHI;

s BCIOMOTraTeIbHOE 000PYAOBAHUE;
* KOMIUIEKT TEXHHYECKOM IOKyMEHTalMH, B TOM 4YHCJIE Macropra Ha CpeicTBa OOy4YeHHS,

MHCTPYKLUU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;

s OUOMMOTEUHBIN QOHS.

B OubGnuoteunblii ¢QoHA BXOAAT yuyeOHMKH, ydyeOHO-meroauueckue KomiiekTol (YMK),
o0ecreynBamIMe OCBOGHHE YUeOHON JTUCHMIUIMHBI «XHMHUS», PEKOMEHJOBAaHHBIE WU
JIOTYIIEHHbIE Il HUCIOJb30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OPraHU3alUAX,
peanu3yromux 00pa3oBaTeNbHYI0 NPOTrpaMMy CpelHero oOmero oOpa3oBaHUS B Ipeaenax
ocBoenust OITOIT CITO na 6a3e ocHOBHOTO 0011IeT0 00pa30BaHMS.

bubnmoreunslii GoHI copepKUT pu3nUecKre YHIUKIONEINH, aTIaCkl, CIOBAPH, CIIPAaBOYHUKHU
no (usuke, XUMUU, OUOJOTHH, HAYUYHYIO M HAyYHO-TIOMYJSAPHYIO JIUTEpaTypy €CTECTBEHHO-
HAy4YHOT'O COACpKaHUS.

B mpouecce ocBoeHuss mMporpaMMbl Y4eOHOM JAMCHUMILIMHBI CTYJIEHTBl JOJDKHBI HMETh
BO3MOKHOCTh JIOCTYIa K AJIEKTPOHHBIM Y4e€OHBIM MaTepuajaM IO €CTECTBO3HAHMIO, BKIIIOYAs
(bU3KKY, XMMHIO, OMOJIOTHIO, UMEIOIINUMCS B CBOOOTHOM J0cTyTe B ceTu HTepHET (371eKTPOHHBIM
KHUTaM, IPaKTUKyMaM, Tectam, Mmatepuainam EI'D u ap.).
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6.2 ndopmainuonHoe odecriedeHne 00ydeHust

OcHoBHas IUTEPATYPA
I'adpuensin O. C. Xumus. 10 kimace : 6a30Bbiil ypoBensb : yuebnuk / O. C. I'abpuensn. — 10-e
u3a., crep. — Mocksa : Ilpocsemenue, 2022. — 191 ¢. — URL: https://e.lanbook.com. —
PexxuM noctyma: 1o noanucke.

I'adpueassn O. C. Xumus. 11 xnace : 6a30Bbiid ypoBeHs : yueonuk / O. C. ['abpuensn. — 9-e
u3f., crep. — Mocksa : Ilpocsemenue, 2022. — 223 ¢. — URL: https://e.lanbook.com. —
PexxuM noctyma: 1o noarnucke.

Pymsutuce I'. E. Xumus. 10-i kmace : 6a3oBblii ypoBens : yueOnuk / I'. E. Pymsuruc, @. I
®enpaman. — 10-e u3n., crep. — Mocksa : [Ipocemenue, 2023. — 224 c. — URL:
https://e.lanbook.com. — Pesxxum nocryna: mo mojmmcke.

Pym3utuc I'. E. Xumus. 11-i knace : 6a3oBblii ypoBeHb : yueOHuk / I'. E. Pymsutuc, @. T
®enpaman. — 10-e¢ wm3m., crep. — MockBa : IlpocBemenne, 2023. — 223 c¢. — URL:
https://e.lanbook.com. — Pexxum gocTymna: mo mojrmucke.

Pym3utuc I'. E. Xumusa 10 xmacc : 0a30BbIl ypOBEHb : YU4EOHUK ISl 001Ie00pa30oBaTEIbHBIX
opraam3amuii / I'. E. Pymsurtuc, ®. I'. ®enpaman.- 7-e usn.- Mocksa : [Ipocsemenue, 2020.- 224
c.:wr — 110 3k3.

Pym3utuc I'. E. Xumus 11 kmacc : 6a30BbIi YPOBEHB : YUEOHHK I 001I€00pa3oBaTEIbHBIX
opraam3anuii / I'. E. Pymsurtuc, ®@. I'. ®enpaman.- 7-e usn.- Mocksa : [Ipocsemenue, 2020.- 223
c.:wmr — 110 3k3.

JlomoJIHMTEIbHAA JIUTEepaTYpa

Xumusa 10 kaacc. ba3zoBwiii ypoBens: yueOHuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun, A. A. llpo3nos, B. B. Jlyaun; mox pen. B.B. Jlyauna. — 8-¢ usn., crepeotun. —
Mocksa : [Ipoceemienune, 2021. — 204, [4] c. : un. — 50 3k3.

Xumusa 11 knace. ba3oBwiii ypoBens: yueOonuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun, A. A. JIpo3nos, B. B. Jlynun; nox pen. B.B. Jlynuna. — 8-e uzn., nepepad. — Mocka
: [Ipoceemenue, 2021. — 223, [1] c. : 1. — 50 23k3.

7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM JEATEJIBHOCTH
KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOSHUS Y4eOHOM NHUCIUTUTMHBI OCYIIECTBISIETCS
MIPEMNo/IaBaTesieM B MPOIECCE MPOBEICHUS MPAKTUUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHUS 00YYarOIIMMHCS UHIUBUAYATbHBIX 3a/IaHUN U IPOMEKYTOUHOM aTTECTAIUEH.
MeToabl KOHTPOJISI HAMPABJIEHBI HA POBEPKY O0YHAFOIITNXCS:

v/ — BBINOJIHATD YCIIOBUS 3[[aHUS HA TBOPYECKOM YPOBHE C IPEICTaBIEHHEM COOCTBEHHOM
TTO3UIINH;

v — JleaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JICHCTBUI U3 PaHEE H3BECTHBIX;

v\ —OCYIECTBIATH KOPPEKIUIO (MCIIPABIEHNE) CAETAHHBIX OMUOOK HA HOBOM YPOBHE
MpeJiaraéMbIX 3a/1aHH;

v\ — paboTaTh B IPYIIIE U MPEACTABIATH KaK CBOK, TAK M IO3UIIUIO IPYIIIIkI

Conepxanue DopMBbI 1 METOABI KOHTPOJISI
o0yueHust XapaKTepuCTHKA OCHOBHBIX BHAOB /1eITEJbHOCTH U OLIEHKH Pe3yJIbTaTOB
CTYAEHTOB(HA YPOBHe Y4eOHBbIX JieiicTBHIA) 00yJeHust
Pa3gen 1. OcHOBBI - cOpMHUPOBAHHOCTP MPEACTABICHUNA: 0 XUMHUECKON Tekyuiuii KOHTPoJb B opme:
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CTPpOCHHS BelleCcTBa

Pazpnen 2.
XuMHuyeckue
peakuuu

Pa3gen 3. Ctpoenne u
cBOIicTBA
HeOpPraHM4ecKux
BellleCcTB

Pa3gen 4. Ctpoenne u
cBOlicTBA
OpPraHmYecKux
BeIlleCTB

Paspnen 5.
Kunernueckue u
TepMOANHAMHYECKHE
3aKOHOMEPHOCTH
NMPOTeKAHUS
XUMHUYECKHUX peakuuii

Pa3gen 6. PacTBopsl

Paznen 7. Xumus B
ObITY N
NPOU3BOJACTBEHHOM
JAeSITeJIbHOCTH
YyeJ0BeKa

COCTAaBIISIIOLLEH €CTECTBEHHOHAYYHON KapTHUHBI MHpPA, POJIU
XUMUH B [IO3HAHUU SIBICHUI IPUPOIDIL,

B ()OPMHUPOBAHUY MBIIUICHHUS ¥ KyJIbTYPHI JTHYHOCTH,
e€ (QyHKIHOHATBPHOW TIPaMOTHOCTH, HEOOXOAUMOW s
pelleHrsT  NpPaKTHMYeCKUX  3aJad U IKOJOTUYECKHU
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3IIOPOBBIO U
MIPUPOIHOH cpene;

- BJIAQJICHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpas
BKITIOYACT: OCHOBOIIOJIATAIONINE MOHATHA (XUMHYECKUIT
JJIEMEHT, aTOM, DIICKTPOHHas 006o0JoYka aroma, s-, p-, d-
SJEKTPOHHBIE  OpOWTaIM  aTOMOB, HOH, MOJEKYyJa,
BaJIEHTHOCTD, 3JEKTPOOTPHULATENBHOCTD, CTENEHb
OKHUCJICHHS, XUMHUYECKasl CBSI3b , MOJIb, MOJISIpHAsh Macca,
MOJISIPHBIA 00BEM, YIICPOJHBIN CKeneT, (pyHKIMOHAIbHAS
rpynmna, pagudkall, HU30MEpHs, U30MEpbl, TOMOJIOTHYECKUN
pan, TOMOJIOTH, YIJIEBOJIOPOIBI, KHUCJIOPOJI- u
a30TCOJICPIKAIUEC COCAMHCHUS, OWOJOTHMYCCKH aKTHBHBIC
BelecTBa (YIJCBObI, JKUPHI, OCJIKK), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COECIUHEHMS,
KpUCTAJUTMYECKAsl PEIETKA, THUIBI XUMHUYECKHX PpPEaKLMi
(OKHCITHTENEHO-BOCCTAHOBUTEINBHBIE, 3K30-U
SHAOTEPMHUYECKHIE, PEaKIHd HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIMTHI, HERJIEKTPOJIUTHI, 3JIEKTPONIUTHYECKAS
JIUCCOLMALNAS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKOHN peakiiuy, XUMUYECKOEe PAaBHOBECHE), TEOPHH

U 3aKOHBI  (TEOpUS  XUMHUYECKOTO  CTPOEHUS
opranmdeckux BemectB A. M. bymiepoa, Teopus
3JEKTPOJIUTUYECKONW UCCOLMALMU, MEPUOIUUECKUN 3aKOH

JA. W. MengeneeBa, 3aKOH COXpPaHEHHUS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH,
(haKTONOTHUECKUE CBENEHWs O CBOMCTBAaX, COCTaBe,

MOyYeHHH ¥ O€30NMacHOM HCIOJIB30BAHUHM BAKHEHIINX
HEOPraHMYECKHX M OpPraHMYECKHX BEIIECTB B OBITY U
MPaKTHIECKON AeSTETbHOCTH YEI0BEKa;

- c(OpMUPOBAHHOCTH YMEHHUH
XapaKTepHbIe IPU3HAKN

U B3aMMOCBS3b H3YyYEHHBIX TOHSATHH, HPHUMEHSITH
COOTBETCTBYIOILIHE TIOHATHA IPU ONHCAHWM CTPOCHHS U
CBOWMCTB HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB U HX
MIPEBPALCHUH; BBIABIIATh B3aUMOCBSI3b XUMHYECKUX 3HAHUH
C TIOHATHAMHU

U TPENCTABICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX
MPE/IMETOB;

- c(OpMHPOBAaHHOCTb  yMEHHMH  HCIIOJIb30BaTh
xumuueckyto HoMeHknatypy IUPAC wu TpuBuanbHble
Ha3BaHWS BaKHEWIIMX BemlecTB (3TWICH, alleTHIICH,
rauiepus, ¢GeHon, GopMalbICTHI, YKCyCHas KHCIIOTa,
TJIUIMH, YTapHbBIN ra3, yrieKuciabslid ra3, aMMHak, rameHas
W3BECTh, HETAllleHas W3BECTh, NHTHEBas coma M Jp.),
COCTaBIATh (DOPMYINIBI HEOPTraHWYECKHX W OPTaHUYECKHX
BEIIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKLUi, OOBICHATh MX
CMBICIT; IOATBEP)KIATh XapaKTepHbIE XUMHUIECKIE CBOWCTBA
BEIIECTB COOTBETCTBYIOUIMMHU YKCIEPUMEHTAMH U 3aIIHCIMU
yYpaBHEHHMI XUMUYECKUX PeaKLui;

- c(hopMUPOBaHHOCTH
MPUHAATIEKHOCTh U3YYEHHBIX

HEOPTaHMUYECKUX M OpPraHUYECKHUX BEIIECTB K
OIpENIENIEHHBIM KJIaccaM U TpyInam

BBISBIIATH

YMEHHH  yCTaHaBIMBAaTh

COEJIMHEHUMN, XapaKTepu3oBaTb HUX COCTaB U
Ba)KHEWIIIME CBOWCTBA; ONPEEATh BUJIbI
XUMHYECKHX CBSI3eH (KoBaneHTHas, HOHHAas,

MeTaJUIN4ecKas, BOJOPOHAs ), THUIIBI

- YCTHOTO ¥ IHCBMEHHOTO
ompoca;

- IPaKTHYECKUX padoT;

- 1abopaTOpHBIX PadoT;

- TECTUPOBAHMS II0 TEMaM.
Py0e:xHblii KOHTPOJIb B
dopme:

- IPOBEPOYHBIX padoT 1o
OCHOBHBIM Te€MaM JUCLUILIHHEI;
- KOHTPOJIBHBIX PAabOT MO JBYM
paszenam JUCIUILIHHBL;

- OTYETHI 110 JTAOOPATOPHBIM H
MPaKTHYECKUM paboTaM.
HToroBplii KOHTPOJH B

dopme

muddepeHpoBaHHOTO

3auéra
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KPHUCTaJUINYECKUX penéTok BEIIECTB;
KJI1acCU(UIMPOBATh XUMHYECKUE PEAKIIHIH;

- BJaJICHUE OCHOBHBIMH METOAaMH HAy4HOTO
MO3HAHMS BEIIECTB M XMMHUUYECKHX SIBICHUH (HaOxirojeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

- c(hOpPMUPOBAHHOCTH YMEHUH NPOBOJHUTH PAcUETHI
10 XUMHYECKUM (hopMyiaM

W YpPaBHCHMSAM  XUMHYECKHX  peakmui ¢
HCIIONIb30BaHUEM (DPM3UUCCKUX BEJIMYHH, XapaKTePH3YIOIIIX
BEIIECTBA C KOJHMYCCTBCHHOW CTOPOHBL: Macchl, 00BEMa
(m.y.) Ta30B, KONMYECTBA BEIIECTBA; HCIOIH30BaTh
CHCTEMHBIC XUMHYECKUE 3HAHUS Ul IMPHHATHA PELICHUH B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C
BEILECTBAMH M MX ITPUMEHEHHEM;

- copMHpPOBAaHHOCTb YMEHHWIl IIIAHUPOBATH H
BBINIOJIHATh ~ XMMHYECKHH OKCIIEPUMEHT (IpeBpalleHus
OpPraHMYeCKMX BELIECTB MPH HArpeBaHHM, IOJy4YEHHE
ATUJIEHA M M3YYEHHE €ro CBOWCTB, KAYECTBCHHBIC PEAKIHU
Ha albJeTH/bl, KpaxMall, yKCYCHYIO KHUCIIOTY; JCHATypamus
OEIKOB TpM HArpeBaHWM, IIBETHHIC pPEAKIUH OCIKOB;
MPOBOAUTH PEAKINN HOHHOTO OOMEHa, ONPENeNsITh Cpeny
BOJHBIX PACTBOPOB, KaYECTBEHHBIC PEaKIHMU Ha CyIb(ar-,
KapOOHAT- ¥ XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHUSI; peIaTh
OKCIIEPUMEHTAJIbHBIE 337aul 1o TemMaM «Merauiey u
«Hemerajuibl») B COOTBETCTBHM C TPaBWIAMH TEXHHKH
Oe3omacHOCTH Tpu  oOpalleHud C  BellecTBaMH |
J1a00paTOPHBIM 000PY/JIOBaHUEM; HPEICTABIATh PE3YIIbTAThI
XMMHYECKOTO JKCIEpUMEHTa B ()OpME 3aIliCh ypaBHEHHH
COOTBETCTBYIOIINX peakiil U (OpMYyJIUPOBaTh BBHIBOABI Ha
OCHOBE 3THX PE3YJIbTATOB;

- c(OPMHUPOBAHHOCT YMEHHUS aHAJIM3HPOBAaTh
XMUMHYECKYI0 HMH(OPMAIMIO, TOMY9aeMyl0 H3 pa3HBIX
ucrounnkoB (CMU, UnTepHeT u np.);

- c(hOpMHPOBAHHOCTb yYMEHHMH COOIIONAaTh TpaBHia
9KOJIOTMYECKH I1eJIeCO00pa3HOro IOBEJEHUS B OBITY H
TPYIOBOH JEATENIbHOCTH B UEISIX COXPAaHEHUSI CBOEro
3710pOBbsSl U OKPYXKAIOIIEH IPUPOJHOM CpElbl; YUUTHIBATh
OMACHOCTh  BO3JEHCTBMS ~ Ha  JKHBBIE  OPraHU3MBbI
OIpEe/IeJICHHBIX BEILECTB, IIOHMMas, CMBICH II0Ka3arTels
IJIK;

- m1a oOyyalomMxcs € OTpaHMYCHHBIMH
BO3MOXKHOCTSIMH  3JI0OPOBBSI:  C(HOPMHPOBAHHOCTH yMEHHS
NPUMEHSTH 3HaHHA 00 OCHOBHBIX JOCTYITHBIX METOJax
MO3HAHMS BEUIECTB U XUMUYECKUX SIBJICHUI;

- I CIEeNBIX W CabOBHIAIIMX OOydarommxcs:
c(OPMHUPOBAHHOCTH YMEHUS

UCIIONIb30BaTh  peNbeHO  TOYEUHYIO  CHCTEMY
obo3nauennit JI. bpaitns ans 3anucu

XUMHUYECKHX (HOPMYIL.

IUCHUTUINHBI X UMHUS

TYMaHUTApHOTO TIpoduieit

HJ'IaHI/IpyeMBIe JIMYHOCTHBIC PE3YJILTATEI B XOA€ p€ain3alu IporpaMMbIl

JJIA CHGHI/IaHBHOCTeI;'I TCXHOJOTHYCCKOI'0, COOHAJIbHO-DKOHOMHYCCKOI'O,

Kon
JInuHOCTHBIE Pe3yJIbTaThI T
peayn3anuu NPorpaMMbl BOCITUTAHUS pe3yJILTaToB
(Oeckpunmopbwi) peau3anuu
NPOrpaMMbl
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BOCIIMTAHUSA

CoOromaronyii ¥ MponaraHAupyONUi MpaBuiIa 310poBOro U 0e30macHOro obpasza KHU3HH,
CIIOpTa; MPEeAyNpPeXJAOMMA MO0 TPEOJONICBAOIINI 3aBUCUMOCTH OT aJKOrois, Tabaka,

. JP9
IICUXOAKTUBHBIX BCHICCTB, a3apTHBIX HUIp WU T.AO. Coxpaﬂsnouu/m TMCUXOJIOTHYCCKYIO
YCTOWYMBOCTb B CUTYaTUBHO CJIOXKHBIX WJIM CTPEMHUTEIbHO MEHSIOIIUXCS] CUTYAIUSIX
3a0oTsmuiics 0 3allUTe OKPYKAMIIEH Cpeabl, COOCTBEHHOW M Uy»Oi O€30MacHOCTH, B TOM JIP 10

gyucie nupoBon

CrnenuaabHoctu 08.02.01 CtpouTenbCTBO M SKCIUTyaTalys 31aHui u coopyxenui, [1 08.02.12
«CTpOUTENBbCTBO M IKCILTyaTalyss aBTOMOOWIBHBIX PabOT, a’dpoApOMOB M TOPOJCKHX MyTel
coobmeHus», 08.02.07 MoHTaxX W S3KCIUTyaTalus BHYTPCHHHX CAHTEXHHYECKUX YCTPOMCTB,

KOHAWIOMOHWPOBAHWA BO3yXd U BCHTUJIALUA

JInYHOCTHBIE pe3yJIbTAThI

peanu3alnuy NporpaMMbl BOCIIUTAHNS, ONIPe/ie/ieHHbIe 0TPacjeBbIMH TPeOOBAHUAMH

K J€JJOBBIM Ka4Ye¢CTBaAM JINYHOCTH

CrocoOHBI MpU B3aUMOJIEUCTBUU C JAPYTUMHU JIIOJABMH JIOCTUTaTh TMOCTAaBJICHHBIX LEJeH,
CTpeMsIuiics K (QOPMHUPOBAHUIO B CTPOUTEIBHOW OTpPacid W CUCTEME  KUJIHUIIHO-
KOMMYHAJIbHOTO X034HCTBa JINYHOCTHOTO pPOCTa KaK npodeccruoHana

JIP13

CriocoOHBII CTaBUTH Mepe]] OO0 e MO IS PEHICHUS] BOSHUKAIOUINX MPO(HECCHOHATBHBIX
3a7a4, MoJOUpaTh CHOCOOBI PEIIEHHUS M CPEJCTBA PA3BUTHUS, B TOM YHUCIE C MCIIOJIB30BaHUEM
MH(GOPMAIMOHHBIX TEXHOJIOTHIA;

JIP14

CopeiicTByromuii HOpMUPOBAHHIO TOTOKUTEIBHOTO 00pasa U MOIACPKAHUIO TPECTHXKA CBOCH
npodeccun

JIP1S

CrnocoOHbI MCKaTh M HAXOAWUTh HEOOXOOMMYIO HH(OPMAIHMIO HCIONb3Ys pazHOOOpas3HbIe
TCXHOJIOTHUM €€ IIOMCKa, Jid PCIICHHA BO3HHMKAIOMIUX B IIPOHECCE HpOH3BOI[CTBCHHOﬁ
AEATENILHOCTH TPOOJIEM TPH CTPOUTEIBCTBE M OIKCIUTyaTallMd OOBEKTOB KalUTaIbHOTO
CTPOHTEIbCTBA;

JIP 16

CrniocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHI JEWCTBUI C LENbI0 BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX AJITOPUTMOB; TO3UIMOHUPYIOUIMI ce0sd B CETH Kak pe3yJbTaTUBHBIM H
IIPUBJIEKATEIbHBIN YYaCTHUK TPYAOBBIX OTHOLICHUH.

JIP 17

CneuunansHoctu 54.02.01 [{u3aiin (o otpacism)

JIn4yHOCTHBIE pe3yabTaThl

peainzanuu nmporpaMmmbl BOCIIMTAHUSA, ONIPEACICHHBIC OTPACJIE€EBLIMUA Tpeﬁona}mﬂMn

K 1€JIO0BBIM Ka4e€CTBaAM JIMYHOCTH

Bri6upatoiuii ontuManbHble crioco0bl pelieHus Npo(ecCHOHAIBHBIX 3a7ja4 Ha OCHOBE
YBaKEHHsI K 3aKa34MKY, TOHUMAaHUs ero noTpeOHocTei

JIP 13
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