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1. HOACHUTEJIBHAASA 3AIINCKA

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

PabGowas mporpamma  y4eOHOM IUCHUIIMHBI XUMHS 001I€00pa30BaTEIBLHOIO LUKIIA
SIBJISICTCSL YaCThIO MPOrPaMMbl TMOJATOTOBKH CIIEIMATMCTOB cpemaHero 3BeHa (manmee [ITICC3) B
cootBeTcTBUU ¢ PI'OC 10 cnenuaibHOCTIM, pean3yeMbIX aKaJeMHUU.

1.2. HopmaTuBHas 0a3a s pa3pa0doTku padoyeil NporpaMmabi:

PaGouas mporpamma paspaboraHa Ha OCHOBE

J @DenepalibHOTO TOCYJIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpPEdHEro
(momHOTO) 00MIIEro 0o0pa3oBaHUs, OOpPa30BaHUS, YTBEPKIECHHOTO NpHKa3oM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccum 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructTpupoBaHo
B Muntocte Poccun 7 urons 2012 1. Ne 24480, peanuzyemoro B nipenenax [ITICC3 ¢ ydyerom
npoduis moayyaemMoro npodeccnoHarIbHOTO 00pa30BaHuUS;

. [Ipukaza MunuctepctBa npocenienust Poccuiickoit @eaeparuu ot 12.08.2022 1.
Ne 732, 3apeructp. MunucrepctBoM toctuiuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuu
U3MEHEHUH B (eaepalibHblil TOCyJapCTBEHHBIH CTaHIApT CpeAHero oOluiero obpa3zoBaHUS,
YTBEPKACHHOTO MpHKa3zoM MuHucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit 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
yTBepkaeHun [lopsaka opraHu3alu U OCYIIECTBICHHSI 00pa30BaTENIbHON JEATENBHOCTH IO
00pa3oBaTelbHBIM IIPOrpaMMaM CpeIHero mpodeccnoHalibHOro o0pasoBaHus";

J [Mpukaza MunucrepcTBa mnpocsemenuss PO or 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHoro  MunuctepctBoM foctuiiun PO (per.Ne59778 ot 11.09.2020) «O
IPAaKTUYECKOH MOATOTOBKE 00YyYaIOLIHXCS.

J [Tpukaza MunucrepctBa mnpocsemeHuss P® or 26 asrycra 2020 Ne43S,
3aperucTpupoBaHHoro MunuctepcTBoM toctuiuu PO (per.Ne59784 ot 11.09.2020) «O06
yrBepkaeHnH Tlopsinka opraHu3alMu M OCYILECTBIEHHS 00pa30BaTEIbHOW NEATENBHOCTH IO
OCHOBHBIM IIporpaMmam Mpo(hecCHOHAILHOTO 00yUSHHS»;

J ®enepallbHbIX TOCYJApPCTBEHHBIX OOpa30BaTENbHBIX CTAHJAPTOB CPEAHETO
npo¢eCCHOHATBLHOI0 00pa30BaHMS MO CHEIMATBLHOCTSIM:

v’ 35.02.12 CamoBo-mapkoBoe U JaHMIA()THOE CTPOMTEIBCTBO, YTBEPHKACHHOTO MPHUKA30M
Munuctepctsa npocsenienus Poccuiickoit @eneparnuu Ne 309 ot 05.05.2022 1., 3apeructp.
MunucrepctBoM roctunuu (per. Ne 68818 ot 09.06.2022r.)

[IpumepHoit pabodeit mporpammbl  00IE00pPA30BATEIBHON  JTUCHMIUIMHBI  « XUMHS IS
npodecCHOHATBHBIX 00pa30BaTEeIbHBIX OpraHU3alluil yTBep)KIeHHON Ha 3acemanun CoBera 1o
OLICHKE COJIep)KaHMS M KadyecTBa MPHUMEPHBIX pabodyux Mporpamm o011e00pa3oBaTeIbHOTO U
COLIMAJIbHO- TYMaHUTapHOTO IIUKJIOB CpelHero npodeccuonansHoro obpasosanusi [Iporokonm Ne
14 ot «30» HOs10ps 2022

1.3. lean y4eOHOI AMCHUIIUHBI:

@opMHpOBaHHE y CTYJIECHTOB IPEACTABICHUS O XHMHYECKOM  COCTaBIAIOIIEH
CCTCCTBCHHOHay‘-IHOfI KapTUHbBlI MHpPAa KaK OCHOBBI MPHHATHA pCI_HCHI/Iﬁ B JKHU3HCHHBIX H
MPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOTO ITOBCICHUS B HpHpOI[HOfI cpeac.

33.I[211H/I JUCHUITIIMHBI:



1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
ABJICHUM B OKpPYXKalOLIEW Cpene, LEIOCTHOM Hay4yHOM KapTWHbBl MHpa, B3aUMOCBSI3H H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJIATH ()OPMYJIBI HEOPraHMYECKHX M OPTaHHYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX peaklHidl, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) cdopmupoBaTh — HaBBIKM — MPOBEACHUS MPOCTEHIINX — XUMHYECKHX
SKCIIEPUMEHTANIBHBIX HUCCIIEOBAHUNM C COOJIOZCHHEM IMpaBuil Oe30MacHOro oOpalieHus c
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHs HCIIOIB30BaTh MH()OPMAIIMIO XUMHUYECKOTO XapaKTepa U3 Pa3IHuHBIX
HMCTOYHHUKOB;

5) cdopmupoBaTh yYMEHHS NPOTHO3HPOBATH TIIOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKHUX TIPUPOJIHBIX, OBITOBBIX U TIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopmMupoBaTh TNOHHMAaHHWE 3HAYMMOCTH JIOCTHXKEHUN XHUMUYECKOW HAyKu H
TEXHOJIOTHH JIJIsl pa3BUTHS COLIMATILHON U TPOU3BOJACTBEHHOMU cep.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LEJISIMU HU3YyYEHHUs NpeameTa «XuMus» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (GOpMHUPOBaHHE CHCTEMBbl XHMHUYCCKHX 3HAHWW KaK BaKHEUICH COCTaBIISIONICH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KaT KIKOYEBbIE IOHATHUSA,
dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPUH XMMHUH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHUE U TTOHMMAaHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH
UX pa3BUTHUA U CTAHOBJICHUS;

- ¢opMUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX TMO3HAHMS BEIIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUN OPUEHTHPOBATHCS B MHPE
BEIIECTB M XWUMHUYECKMX SBJICHUW, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHM U CIocoOOB JEATEIbHOCTH, CBSA3aHHBIX C HaONIOJIGHUEM H
OOBSICHEHUEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOACHUEM TMPaBUil 0€30MacHOT0 OOpalIeHUs ¢
BeulectBaMu Hapsimy ¢ 3TUM cojepskaTesibHas XapaKTepUCTHKa Lened M 3a7ady M3ydyeHus
npeAMeTa B IporpaMMe YTOYHEHAa W CKOPPEKTMpPOBaHa B COOTBETCTBUU C HOBBIMHU
IPUOPUTETAMH B CUCTEME OOIIEro CpeHEro 00pa3oBaHMUsL.

2. OBIIASI XAPAKTEPUCTHUKA YYEBHON IUCIHUTILIAHBI

JuctunnuHa XuMust OTHOCUTCS K TIpeIMeTHOM obnactu EcTecTBO3HaHME.

Xumuyeckoe o0pa3oBaHUE, TMOTYyYaeMO€ BBIMTYCKHHUKAMHU CpPEIHEH IIKOMIbI, SBISIETCS
HEOTHEMJIEMOHN YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIONIUM ITAlOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX [EIOCTHOU
CUCTEME XHMHUYECKOTO 00pa3oBaHUsS. DTH IIEHHOCTH KAacalOTCsl MO3HAHUS 3aKOHOB MPUPOIBL,
GbopMUPOBaHUS MHUPOBO33PEHUS M OOIIEH KyIbTypbl 4YeJOBEKa, a TakKe DKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/IOPOBBIO U IPUPOHON cpene. Peannsyercs xuMmuueckoe
00pa3oBaHWE yYaIIUXCS CpEAHEH IMKOJBI CPEICTBAMH YyYeOHOTO MpeaMera «XHUMHU,
COJIepKaHue M IMOCTPOCHHE KOTOPOTO OMpPEAENIEHbI B MPOTpaMMe ¢ YUETOM Criel- UPUKH HAYKH
XUMUHU, €€ 3HAUYCHMUs] B TIO3HAHWW MPHUPOJBI U B MaTEpPUAIBHOM >KU3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeNiell W MPHUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI



cpeanero obmiero oopazoBanus B Poccuiickoit @enepanunu. Tak, Hanpumep, npu GopMupoOBaHUH
coJepKaHusl TpeaMeTa «XUMHsS» YUYTEHBI CIEAYIOUIHE MOJOXKEeHUs O creuuduke M 3HAYCHUU
HAyKH XUMUU:

- XuMHUS Kak DJJIEMEHT CHUCTeMBl ECTECTBEHHBIX HAyK HrpaeT ocoOyi poiib B
COBPEMEHHOM IMBWJIN3AIMM, B CO3/aHUM HOBOW 0a3bl MaTepHaibHON KylbTypbl OHa BHOCHUT
CBOW BKJaJ B ()OPMUPOBAHHE PALMOHAIBHOTO HAYYHOI'O MBILUIEHUS, B CO3JaHHE IIEJIOCTHOIO
IpEACTaBICHU 00 OKpYXalolleM MHpe Kak O €JAWHCTBE IPUPOABI U YEIOBEKa, KOTOpPOe
(dopmupyeTcss B XUMUM Ha OCHOBE IOHHMMAaHMsI BEIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpA,
OCO3HAHHS B3aUMOCBSA3M MEKJY CTPOCHHUEM BEILECTB, MX CBOMCTBAMHM M BO3MOXXHBIMU
00nacTsIMU IPUMEHEHUS

- TecHo B3aMMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHs CTaja
HEOTHEMJIEMOI YacThI0 MHUPOBOH KYJbTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU Kaxaoro wieHa obmecrBa CoBpeMeHHass XMMUsS KaK HayKa CO3WAaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOI'MH HAIIpaBJI€HAa HA pELIeHUE II00aIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHSA
YeJ0BEYECTBA — CHIPEBOM, JHEPreTUUECKOM, MMIIEBOH, HKOJOTMYECKOM Oe3omacHOCTH U
OXpaHbl 3J0POBbs

CocrapisromiuMu npeaMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «Opranudeckas
xumus» 1 «O011ast 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa 3HAHUM 110 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUWM U3 o0uied XxuMHuM) U opraHuyeckod xumuu dopmupoBaHHE JAaHHOM CHUCTEMbI 3HAHUN
IpU W3YYEHUM NpeaMeTa 00ecledMBaeT BO3MOXHOCTb PAacCCMOTPEHHUS] BCETO MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHUU

Crpyktypa coxepxaHuss KypcoB — «Opranudeckas xumus» U «OOwmas u
HEOpraHuyeckass XUMHUsS» CHOPMHpPOBAHA B IPOrpaMMe Ha OCHOBE CHCTEMHOIO IOAXO0Ja K
U3yYeHUI0 y4yeOHOro marepuana M OOyCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM
3HAHUM Ha OIPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHH
BEILIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIACCUYECKOM TEOPUU CTPOEHUsS OpPraHUYECKHX
COCIMHEHUM, a TakK€ Ha YPOBHE CTEPEOXMMHMYECKHMX H DIIEKTPOHHBIX MPEACTABICHUN O
cTpoeHuM BemulecTB. CBeZeHUsI 00 M3ydaeMbIX B Kypce BELIeCTBax JAar0TCsl B Pa3BUTUU — OT
YIJIEBOAOPOAOB 10 CIOXKHBIX OMOJOIMYECKH AaKTUBHBIX COEIMHEHUH. B Kypce opraHmueckoit
XMMHUH TIOJy4aloT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOHM MIKOJ€ MEepBOHAYaJIbHbIE
NpPECTaBICHNUS O XUMUYECKOM CBSA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUECKON peakliuu

ITo HOBBIM yIJIOM 3peHHs B HpeaMere «XuUMHsS» 0a30BOTO YPOBHS paccMaTpHUBAETCS
M3YYECHHBIII B OCHOBHOM WIKOJIE TEOPETHYECKHH MaTepual M (aKTOJIOTMYECKUE CBEACHUS O
BElIeCTBaX M XMMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD) ydaluMCes MPEAOCTABIIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE ITEPUOANYECKOr0 3aKOHA
C O0IIeTeOpeTHYEeCKMX U METOJOJOTHYECKHX MO3UIHM, TIIy0ke MOHATh HCTOPUYECKOE
M3MeHeHre QYHKIUI 9TOro 3aKkoHa — OT 0000IIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIICH



3. MECTO YUYEBHOMH JUCHUILJINHBI B YYUEBHOM ILJIAHE

B yue6nbix mianax [IICC3 qucuuruinHa BXOAUT B COCTaB 00111€00pa30BaTENbHOTO UKJIA.

O0bem yueOHOH TMCUUIIMHBI M BUIbI y4eOHOH padoThI

O0beM yacos/

Buna yueOHoii padoThI
3a4eTHBIX e]l.

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 118/3,28

Oo6s13aTesibHAs ayIUTOPHAs ydyeOHAasi HATpy3Ka (Bcero) 118

B TOM YMCJIC:

na60paT0pHLIe 3aHATHA 58

IMPAKTUYICCKHEC 3aHATUA

Hrorosas arrecranus B hpopme nuddepeHnpoBaHHOTO 3a4eTa

4. PE3YJIbTATHI OCBOEHHMS YYEFHOM JJUCHUILJINAHBI

OcBoenue conepkaHusi y4eOHOW TUCHUIIIUHBI « XUMHUS » O0ECIEeYMBACT JOCTHUKEHUE

06y‘{aIOH_II/IMI/IC$I cJIeayromux pe3dyjabTaToB:
JIMIYHOCTHBIE PE3YJIbTATbI

B cooTBeTcTBUM € CUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMs IpeaMeTa «XHUMHUS» Ha YPOBHE CpEAHEro oOuero oOpa3oBaHMs
BBIJICTICHBI CJIEIYIOIINE COCTABIIAIOLIHUE!

— OCO3HaHHE OOYYalOIMMHCS POCCUHCKOM TIpaXJaHCKOW MIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOATEIBHOCTU U CaMOOIIPEIEIICHUIO;

— HaJIMYue MOTUBALMU K 00y4EHUIO;

— L[eJICHAIIPaBIICHHOE DPa3BUTUE BHYTPEHHUX YOEXJEHUH JMYHOCTH Ha OCHOBE
KJIFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaJuLlui 6a30BOM HAYKH XUMUM;

— TOTOBHOCTb U CIIOCOOHOCTh OOyYaroluxcsi PYKOBOJCTBOBAaTHCI B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAaMH, NPHUCYIIMMM LEJIOCTHOM cCHCTEME
XMMHUYECKOTO 00pa3oBaHMs;

— HaJIMYMe MPaBOCO3HAHMS SKOJIOTUYECKON KYJIbTYPbl U CIOCOOHOCTU CTaBUTH LIENTH
Y CTPOMTD KU3HEHHBIE IIJIaHbI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS IpeaMeTa «XHMHs» JOCTUTAIOTCA B €IMHCTBE
y4eOHOM M  BOCHHUTATelIbHOW  nedrenbHocTH  OpraHuM3anud B COOTBETCTBUU €
TYMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHM U HJi€alaMU
POCCHUICKOTrO Tpa)KIaHCKOro oOOIIecTBa, MPUHATHIMH B OOIECTBE HOPMAaMHM M IpaBHIIaMU
MOBE/IEHNS, CMOCOOCTBYIOUIMMH IpOIIECCaM CAaMOIIO3HAHUS, CAaMOPa3BUTHS M HPABCTBEHHOI'O
CTAHOBJIEHUS IMYHOCTU O0YHarOIIUXCs

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS NpeaMeTa « XUMHsD» OTPa)xaroT cOPMUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYydaloIMXCs 10 pealu3aluu
NPUHATHIX B 00IIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pakpanckoro BocnuTaHus:

— OCO3HaHHs OOYyYaloIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOsS3aHHOCTEH,
YBaXEHUS K 3aKOHY U IPABOIOPSAKY;




— IIPEJICTaBIEHNS O COLIMATIBHBIX HOPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOLIEHUM
B KOJJIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESTEIBHOCTH NPH CO3JaHUU y4EOHBIX
NPOCKTOB, PEIICHUHM Y4YeOHbIX W I[IO3HABATENBHBIX 33]a4, BBINOJHEHHH XHUMHYECKHX
JKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apIyMEHTHI
JpyTUX MIPU aHAJIU3€ Pa3IMYHbIX BUJIOB YU€OHOH 1€ TENbHOCTH;

2. ITaTpHoTH4Y€CKOro BOCIIUTAHUSA:

— LIEHHOCTHOTO OTHOLIEHHA K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEYCCTBCHHOM XHMUH;

— YBOXEHHUsSI K IIpOIEcCYy TBOpYECTBA B O00JIACTU TEOPUU M MPAKTUYECKOTO
IPUMEHEHUS XHMHH, OCO3HAHMSI TOTO, YTO JOCTMIKEHMSI HAyKU €CThb PE3YJibTaT JJIUTEIIbHBIX
HAOJIIOJIEHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSHHOTO TpyJa YYEHBIX U
IIPAKTUKOB;

— MHTEpECa M MO03HABATEIbHBIX MOTHUBOB B IIOJYYEHHHM M IOCIEAYIOLIEM aHAIU3e
UHGOPMALIUHU O IIEPETOBBIX JOCTHXKEHUSAX COBPEMEHHOM O0T€UeCTBEHHON XUMUM;

3. JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

— HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO [TOBEACHMUS;

— CIIOCOOHOCTH OLIEHHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

— TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJEHUE M IOCTYIIKM CBOHUX TOBapHILEH C
MO3ULMI HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MTOCIIEICTBUI 3TUX ITOCTYIIKOB;

4. ®opMHUpPOBaHUS KYJIbTYPbI 310POBbS:

— IOHMMaHMs  LIEHHOCTeH 310poBoro M  Oe3omacHoro oOpas3a  JKU3HHU;
HEO0OXOJJUMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY M ICHUXUYECKOMY
3/10POBBIO;

— coOmoieHnst TmpaBwi 0€30macHOrO OOpalleHusi C BelecTBaMH B OBITY,
ITOBCEJHEBHOM KU3HHU U B TPYJIOBOH JEATEIBHOCTH;

— NOHUMAaHM [IEHHOCTHU MPaBUJI MHIUBHUyaJIbHOTO U KOJUIEKTUBHOTO 0OE30I1aCHOTO
MIOBEJICHUS B CUTYalLUsX, YTPOKAIOUINX 3J0POBBIO U JKU3HM JIIOJEH; OCO3HAHMSI MTOCIEACTBUI U
HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aNKOT0JIsl, HAPKOTHKOB, Ky- PEHHUs);

5. TpyaoBoro BOCHUTAHUSA:

— KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B yueOHO-HCCIIeJ0BATENbCKOM
JIeSITEIbHOCTH, OOILIECTBEHHO MOJIE3HOM, TBOPUECKOH U JIPYTHX BUJAX JIESATEIbHOCTH;

— YCTAaHOBKHM Ha aKTMBHOE Y4YacTHE B PEIHICHUM NMPAaKTUYECKUX 3a/lad COLIMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

— MHTEpeca K MPaKTHUYECKOMY H3YyYEHHI0 MNpodeccHil pa3iIuyHOro pojaa, B TOM
quCJIe HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HaHUH 110 XUMUH;

— YBa)XXEHHUSI K TPYly, JTIOJSM TPyla ¥ pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaJIbHON TPAeKTOPHH 00pa3oBaHus,
Oyaymiel mpodeccur U peanu3alnuy COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IIeCTBa;

6. IKOJI0rH4eCKOro BOCIIUTAHUSA:

— 9KOJIOTHYECKH 11€71€cOo00pa3HOro OTHOLIEHUS K TMPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAaHMs )KU3HU Ha 3eMIIE;



— NOHMMAaHMUA TJOOAJIBHOIO XapakTepa HKOJOTHUECKUX MNpodieM, BIUSHUSL
HYKOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IIPUPOIHOM U COLIMATIBHON CpEbl;

— 0CO3HAHMSI HEOOXOIMMOCTH HCIHOJB30BAHUS JOCTHXKEHUM XUMHH JUISl PEIICHUS
BOIIPOCOB PallMOHAJIBHOTO IPUPOI0IOIB30BAHUS;

— AKTUBHOI'O HENPUATUSA JCHCTBUM, NMPUHOCAIIMX BPE] OKPYKAIOLIEH NMPUPOJHOU
cpeie, yYMEHHMs  IPOrHO3UPOBaTh  HEOJAronpusTHbIE  SKOJIOTMYECKHE  IOCIIEACTBUSA
IPEIITPUHUMAEMBIX JEUCTBUM U IPEIOTBPALATh UX;

— HaJIMYUS Pa3BUTOIO 3KOJOTMYECKOIO MBINUICHUS, 3KOJOTMYECKOHW KYJIBTYPHI,
OIbITa JESATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH, YMEHHsS DPYKOBOJACTBOBAaTbCS HMH B
MI03HABATEIBbHOM, KOMMYHUKAaTUBHON M COI[MAIbHON MPAaKTUKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7. IleHHOCTH HAYYHOI'O MO3HAHMSA:

— c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOILEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIIECTBEHHOM NMPaKTUKH;

— NOHUMaHMs crielu(UKU XMMHUU KaK HAyKH, OCO3HaHUs €€ posid B (POPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIeM
MHUpPE KaK O €IMHCTBE IPUPOABI U YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
pelieHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

— yOEeKAEHHOCTH B 0CO00M 3HAYMMOCTU XMMUU ISl COBPEMEHHOM LIMBUIIM3ALUU: B
e€ r'yMaHMCTUYECKOM HAIpPaBJIEHHOCTHU U Ba)KHOM POJM B CO3JaHMU HOBOM 0a3bl MaTepualbHON
KYJbTYpbl, PELLICHUH ITI00aIbHBIX IPOOJIEM YCTONYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM,
SHEpPreTUYecKoil, NHIEeBOH M SKOJIOTMYECKOM O€30IaCHOCTH, B PA3BUTUM MEIUIUHBI,
00eCreyeHn! YCIOBUI YCIIEIIHOrO TPy/Aa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaKJI0T0 YjeHa
00I111eCTBA;

— €CTECTBEHHOHAYYHOM I'PaMOTHOCTHU: NOHMMAHHUS CYIIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHaM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUI;
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HaYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C 1IEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BATh XUMUYECKUE 3HAHUS /ISl peIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

— MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIBHOCTH;

— TOTOBHOCTM M CIIOCOOHOCTM K  HENpPEepbhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHMI 1O XUMHMHU B COOTBETCTBUM C
YKU3HEHHBIMH MTOTPEOHOCTSIMU;

— UHTEpeca K OCOOEHHOCTAM TpyJa B pa3IMuHBIX cdepax NpodheccuoHaIbHOM
JeSITEIIbBHOCTH

METANIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yiabTaThl OCBOCHHS Y4eOHOro mpenMeTra «XHMHUsS» Ha YpPOBHE
cpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT: 3HAUYMMbIE A (OPMHUPOBAHHUS MHUPOBO33PEHUS
00yYaromuxcst MeXIUCIUILTHHAPHBIE (MEeXIpPEAMETHbIE) 00IIeHaAYYHbIE TTIOHATHS, OTPasKaloIInue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MUpAa U CHEHU(PHUKY METOJOB IO3HAHMSA, UCIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax (MaTepus, BEILECTBO, SHEPIHs, SIBJICHHE, MPOIECC, CUCTeMa, HAyUHBIN
dakT, TPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeOBaHME, HaOIIOJIEHUE,
U3MEpeHHe, SKCIEpUMEHT U JAp. ); yHHBepcaibHble ydeOHble NeHCTBUS (TIO3HABAaTENbHBIE,
KOMMYHHMKATHBHbIE, DETYJSATUBHbIE), oOecneunBaromue (opMupoBaHue (QGYHKIMOHATBHON



IPaMOTHOCTH W COLMAIBHOM KOMIIETCHIIMM OOYyYaloIIMXCsl; CHOCOOHOCTh OOyYaromIMXCs
UCIIOJIb30BaTh ~ OCBOCHHBIE  MEXAUCIUIUIMHAPHBIE,  MHPOBO33PEHUYECKHE  3HAHUA U
YHHUBEpCaJbHbIC YUeOHbIC ICHCTBHS B TO3HABATEIBHOMN U COITUAIEHON TIPAKTUKE

MertanpeameTHble pe3ysibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU Yy4EOHBIMU
MIO3HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSMU

Osnadenue ynugepcaibHblMu y4eOHbIMU NO3ZHABAMETbHBIMU OCUCMBUAMU:

1. Ba3oBbIMH JJOrHYecKUMH JeHCTBUSIMU:

— CaMOCTOSTENbHO (OPMYIIUPOBATH U AKTYaJIU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

— ONpEeAeNsATh LEIU JACIATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI JEATEIILHOCTH € IOCTABICHHBIMU LEJISIMU;

— UCIIOJIb30BaTh MpPU OCBOCHHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILICHU —
BBIJICJIATh XapaKTEepPHbIC MPU3HAKKA MOHSITUN M YCTaHABIMBATh UX B3aUMOCBSI3b, UCIOJI30BATh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUM;

— BbIOMpATh OCHOBAHUSI U KPUTEPHUU IS KIACCH(PUKAIIMU BEUIECTB M XUMHUYECKUX
pEaKIu;

— YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIE CBA3U MEXK1Yy U3YUaEMbIMU SIBJICHUSIMU;

— CTPOUTDH JIOTUYECKUE PACCYKIeHUs (MHAYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

— MPUMEHATh B MPOIECCE IMO3HAHUS HCIOJIb3YyEMbIE B XHUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJENH, MPeoOpPa3oBBIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHH 3HaK
(cuMBOJ) 21IeMeHTa, XUMHUeckas hopMylia, ypaBHEHHE XUMHUECKON PeaKiuu — IMPHU PEIICHUN
y4eOHBIX [O3HABATENBbHBIX M TMPAKTHUECKUX 3a]ad, MPUMEHSITh Ha3BaHHbIE MOJICIbHBIC
MPEACTABJICHUS ISl BBIABICHUS XapaKTEPHBIX NMPU3HAKOB M3yYaeMbIX BEILECTB U XMMUUYECKHX

peakuui;

2. ba3oBbIMH HCCI€10BATEIbCKUMM JeHCTBHUSIMMU

— BJIAJICTh OCHOBAMU METOJOB HAy4YHOTO ITO3HAHUSA BEIIECTB M XHUMHUYECKUX
peakiui;

— (dbopMyIMpoBaTh LIEAM U 33Ja4d MCCIEJOBAaHUS, UCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

— BIAJIETh  HABBIKAMM  CaMOCTOSITEJIbHOTO  IIJIAHUPOBAaHUS U IPOBEACHHUSA
YUEHHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HaOII0JaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyIHpoBaTh OOOOIIEHUS U BBIBOIBI
OTHOCHUTEJIbHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O
MpoJIeTIaHHOM padoTe;

— npuoOpeTaTh  ONBIT  YYEHHYECKOHW  HCCIEAOBATEIIbCKOM W MPOEKTHOM
NeSITebHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIIbHOMY IOMCKY METOJIOB
pEIIEeHUs] MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

3. IIpuémamu padorsl ¢ nHGoOpManmeii:

— OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMauK (Hay4yHO-TIOMyJIsipHas
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMsl, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
AHAIM3UPOBATh HH(MOPMALIMIO PA3NIUYHBIX BHUIOB U (OPM MpPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;
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— dbopMyIMpoBaTh 3ampOChl U TMPUMEHSATh PA3NUYHBIE METOIbI TPU TOUCKE U
otOope nHpopMaIuu, HEOOXOIUMOH JIJIsl BBITIOJIHEHUS YUCOHBIX 3a/1a4 OMPENeIEHHOTO TUTIA;

— nproOpeTaTh  ONBIT  HCIOJB30BaHHUS  WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TIOUCKOBBIX CUCTEM,;

— CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO (OpPMY MpPEICTaBICHHS WHPOPMAIIUN
(cxemsl, TpadUKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U T I );

— UCIIOJIB30BaTh HAYYHBIA SI3bIK B KaUECTBE CPEACTBA NPU padOTE ¢ XUMHUYECKOM
uHpOpMaLUE: MPUMEHATh MEXKIPEIMETHbIC ((U3UYECKUEe M MaTeMaTHYECKHE) 3HAKU U
CHUMBOJIBI, (hOpMyIIbI, a0OpEeBHUATYPBI, HOMEHKIIATYPY;

— UCTOJB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HATJISTHOCTH

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHBIMU OCIICIEGUAMU:

— 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl B XOJ€ AMAIOra W/Win
JMCKYCCUH, BBICKa3blBaTh WUACH, (OPMYIHPOBATH CBOHM IPEIUIOKECHUS OTHOCHUTEIBHO
BBITOJIHEHUS TTPEIOKCHHOW 3a]1auu;

— BBICTYNIaTh C TMPE3CHTAIlMC pe3yJIbTAaTOB I03HABATEIBHON JIEATEIBHOCTH,
MOJYYCHHBIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIOJHCHHUU
XUMHUYECKOTO 3KCIICPUMEHTa, MPAKTHYECKOH pabOThI MO HMCCIECIOBAHUIO CBOWCTB M3yYaeMBbIX
BEIIECTB, peaTu3aluy Y4eOHOTO MPOeKTa W (OPMYyIHMPOBATH BbI- BOABI IO pPe3yibTaTaM
MPOBEIEHHBIX HCCIICIOBAHUIN IMyTEM COTJIACOBAaHUS TIO3HMIMA B XOJA€ OOCYXKICHHS W OOMEHa
MHEHHUAMU O81a0enue yHUBEepCanbHbIMU PeyIAMUGHBIMU OeUCMEUAMU:

— CaMOCTOSITENIbHO ~ IJITAHUPOBAaTh W OCYIIECTBISITH CBOK  [MO3HABATEIBHYIO
NEeSITeIIbHOCTD, ONpenenss € Ieau M 3ajadd, KOHTPOJIUPOBaTh W IO Mepe HEOOXOIUMOCTH
KOPPEKTHPOBATh  MpEIJIaracMblii QJITOPUTM JICHCTBHI TPU  BBINOJIHEHUH Y4YEOHBIX U
UCCIICIOBATEIbCKUX 3aJla4, BEIOUpaTh HanOosee 3pGEKTUBHBIA CIOCO0 UX pEIICHUs ¢ y4ETOM
MOJTyYEHUsT HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKHUX PEAKITUIX;

— OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHalIHM3a
CaMOOIIEHKH

HNPEJMETHBIE PE3YJIbTATBI
[IpenMeTHBIE pe3ysIbTaThl OCBOEHMSI POTPaMMBbl IO XUMUU Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh:

- c(hopMUPOBAHHOCTH MPEICTABICHUM: 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOM KAapTUHBI MHUpPA, pPOJM XUMHU B TIO3HAHWUU SIBIICHUW TPUPOIBI,
B (opMHpOBaHUM MBIIUIEHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOUMOM I PEeUIeHUsS MPAKTUIECKUX 33a7a4 U SKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CPENE;

- BJIAJICHUE CUCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, JJICKTPOHHas 000ji0YKa aroma, s-, P-, 0-3JeKTpOHHBIC
opOuTamM aTroMoOB, HWOH, MOJIEKyJlIa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi CBSI3b , MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BhEM, YTIIEPOIHBIA CKEIET,
GyHKIMOHATbHASA TPyMNa, PaJuKajl, W30MEpHUs, U30MEphbl, TOMOJIOTHYECKUN PsJi, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJEPIKAIINE COSTUHEHNU S, OMOIOTHYECKH aKTUBHBIE BEIIECTBA
(YyrneBoapl, KUPBI, OENMKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAIIMYECKass pemérka, THUMIBl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
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BOCCTAHOBUTENBHBIE, JK30-M DJHIOTEPMUYECKHE, pEaklMd HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUCCOIUAINS, OKHUCJIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYECKON pEaKIi, XUMUYECKOE PABHOBECHUE), TEOPUHU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHUsi opraHudyeckux BemiectB A. M. bytiepoBa, Tteopus
SJIEKTPOJUTUYECKON JAuccolmanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XHUMHUH, (HAKTOIOTHYECKUE
CBEJICHHMSI O CBOICTBaX, COCTaBe, IOJyYE€HHUU U OE30MaCHOM HCIHOJIb30BAaHUU BAKHEHIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUUYECKOU ACSITEIbHOCTH YEJIOBEKa;

- c(hOpMUPOBAHHOCTH yMEHUI BBISIBJISITh XapakTepHbIe pU3HAKU
M B3aMMOCBS3b WM3YUYCHHBIX MOHSTHH, MPUMEHSATh COOTBETCTBYIOIIME IMOHSATUS MPU ONKUCAHUU
CTPOCHHUSI U CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALICHUN; BBISBISATh
B3aUMOCBSI3b XUMUYECKHUX 3HAHUI c MOHSATUSIMHU
Y TIPE/ICTABJICHUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hOopMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XMMHUUYECKyr0 HoMmeHkiatypy IUPAC u
TPUBHAIBbHBIE  HA3BaHMS  BaXXHEWIIMX  BewlecTB  (dTWUJIEH,  AUETHIEH,  [IULEPHH,
denon,popManbaerui, yKCycHash KUCIIOTA, TVIMLWH, YrapHBIM ra3, YIIEKUCIbIA ras3, aMMHak,
raiieHass W3BeCTh, HeEralleHas W3BeCTb, IUTbEBas cofa U Jp.), COCTaBIATh (HopmyIibl
HEOPTraHWYECKUX W OPTaHWYECKUX BELIECTB, YPABHEHUS XUMHUYECKUX PEAKIU, OOBSCHATH UX
CMBICJI; TIOATBEPXKJaTh XapaKTEPHbIE XHUMHYECKHE CBONCTBAa BEIIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3aITUCSIMU YPAaBHEHUN XUMUYECKUX PEaAKIIHi;

- chopMHpOBAaHHOCT, YMEHHW  yCTAHABIWBATh  MPUHAJICKHOCTh  W3YYCHHBIX
HEOPraHMYECKUX U OpPraHMYeCKHX BEIIECTB K OINpEeAeNeHHbIM KiaccaM U TCpyIam
COCIMHEHUH, XapaKTepu30BaTb HX COCTaB M BaKHEWIINE CBOWMCTBA; OMpPENesITh BUIbI
XUMHYECKHX  CBsi3ed  (KOBaJeHTHasl, MOHHAas, METaJUIM4YecKasi, BOJOPOJHAs), THUIIbI
KPUCTAIIMYECKHUX PEHIETOK BEIIECTB; KIaCCUPUIIMPOBATH XUMUYECKUE PEAKIIUU;

- BJIaJICHHE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHUS BEIIECTB M XHUMHYECKUX
SBJICHHUM (HaOJII0/IeHne, N3MEepPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

- copMHUPOBAHHOCTHP YMEHUW MPOBOAUTH PACUYETHl MO XHUMHUYECKUM (popMyiam
U ypaBHEHUSM XUMHUYECKMX pEaKIMHd C HCMIOJIb30BaHHEM  (U3UYECKUX  BEIHYMH,
XapaKTepU3YIOUINX BEIIeCTBa C KOJWYECTBEHHOW CTOPOHBI: Macchl, 00bEéMa (H.y.) Ta3oB,
KOJIMYECTBA BEIIECTBA; UCIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl NPUHITHUS pEeLICHUN
B KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM;

- c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMIONHATH XUMHUYECKUN IKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HArpeBaHUH, MOTyYeHUE ITUIICHA U U3YYEHHE €ro
CBOMCTB, Kaue€CTBCHHBIC PEAKIIMHM Ha allbJIETHABI, KpaxMall, YKCYCHYIO KHCIIOTY; JC€HATypaIus
OCJIKOB TpU HArpEeBaHUU, LBETHBIC PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPENIEeTISATh CPeay BOIHBIX PACTBOPOB, KaUeCTBEHHBIC pEaKIMU Ha Cyibdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, HAa KAaTHOH AaMMOHHS; peIIaTh OJKCIEPUMEHTAIbHBIE 3a7a4d 110 TeMaM
«Mertamnb»y u «HeMmeramns») B COOTBETCTBHHM C MpaBWJIAMU TEXHUKH O€30MacHOCTH TMpHU
oOpalieHny ¢ BellecTBaMH W JabOpPaTOPHBIM O0OPYJIOBaHHEM; MPEICTABISTH PE3yIbTaThl
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUuid |
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- c(OpMHUPOBAHHOCTH YMEHUS aHATU3UPOBATH XUMUYECKYIO0 HH(POPMAIIHIO, TIOTy9IaeMy0
u3 pa3Hbix uctouHnkoB (CMU, UnTtepuer u ap.);

- chopMUPOBAaHHOCTH YMEHHM COOJIIOMATHh MpaBUjIa JKOJOTHYECKH IIeJIeCO00pa3HOTro
MOBEJICHUSI B OBITY W TPYJIOBOM JESITEIBHOCTH B IENISAX COXPAHEHHs] CBOETO 3/0POBBSI U
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OKPYXAaroIlel MPUPOJHONW CpPElbl; YYUTHIBATH ONACHOCTH BO3JCHUCTBUS Ha KUBBIC OPraHU3MBbI
ONpeJIETICHHBIX BEILECTB, MOHUMAs1, cMbIci nokazatens [IJIK;

- Ui 00y4YaOMIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3710POBbs: chOPMHUPOBAHHOCTH
YMEHHS TPUMEHSATh 3HaHWUS 00 OCHOBHBIX JOCTYIHBIX METOJaX II03HAHUS BEIIECTB H
XUMHUYECKUX SIBICHUI;

- Uil CIeNBIX H  CIa0OBHUIAIMIMX OOyYaromuxcs: CHOPMHUPOBAHHOCTh YMEHHSI
WCIIONIB30BaTh peiabe(HO TOYEUHYI cHucTeMy oOo3HaueHuit JI. bpaiina nmns  3anucu
XUMUYECKHX (HOPMYIIL.

OK 01.Be16upath criocoOsl perieHus 3a1ad npodeccnoHalbHON IesTeIbHOCTH TPUMEHUTEIHHO
K pa3JIMYHbIM KOHTEKCTaM.

OK 02.VMcnons30BaTh COBPEMEHHBIE CPENICTBA TIOMCKA, aHAJIM3a U UHTEpIpeTaui nHopmMaun
¥ MHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl BBIMOJIHEHUS 3314 IPo(ecCHOHAIbHOM 1eATeIbHOCTH.
OK 04.9¢dexTrBHO B3auMOACHCTBOBATh M padOTaTh B KOJUICKTUBE U KOMaH/IC.

OK 07.CopnelicTBOBaTh COXPAHEHUIO OKPY’KAIOLIEH CpPEIbl, PECYpPCOCOEPEKEHUI0, PUMEHATh
3HaHUS 00 W3MEHEHWW KJIMMaTa, NPUHIUIB OEpPEKIMBOIO MPOU3BOJICTBA, 3(P(PEKTUBHO
JICHCTBOBATH B YPE3BBIYANHBIX CUTYaLUsX.

13



5. TemaTnueckuii IVIaH U coAepxkaHue ydeOHoi qucuuminasl XUMMUA

HaumenoBanue

Coaepixanue yueOHOro MaTepuasa, JabopaTopHble padoThl H MIPAKTHYECKHE 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. Coaepxkanue yueOHOro MaTepuaJa:
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 XUMHUYECKON CBA3U. DJIEKTPOOTpULATENbHOCTh. KoBaneHTHasl CBS3b, €€ Pa3sHOBUAHOCTH 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,
ruOpuIM3alysi 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 TEOPETHMUECKOM M NPHUKIAJHOM XUMHUU U TPHUBHAIBHBIX
Ha3BaHWM ISl COCTaBIEHUS XMUMHMUYECKUX (OPMYJ JIBYXaTOMHBIX COE€IUHEHHUH (OKCHIOB, CylIb(pHIOB,
THJPUAOB U T.I1.) U IPYTMX HEOPTaHUYECKUX COSAMHEHNN 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. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHYECKHX
3JIEMEHTOB, 00pa3yeMbIX HMH TIPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBHH C TOJOKEHHEM
XUMHUYECKOro asemeHta B Ilepuonnueckon cucreme. MUPOBO33pEHUECKOE M HAy4YHOE 3HA4YCHUE
[Tepuonnueckoro 3akoHa .M. MenneneeBa. Ilpornosst .M. MengeneeBa. OTKpBITHE HOBBIX
XUMHYECKHUX JIEMEHTOB.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUN Ha XapaKTEPU3AUI0 XUMHUYECKUX
AMEeMEHTOB «MeTtaumnueckue / HEMETAIUTMUYEeCKUE CBOWCTBA, AJIEKTPOOTPUIATENILHOCTh U CPOJCTBO K
BJIEKTPOHY XUMHUYECKUX BJIEMEHTOB B COOTBETCTBHE C MX DJIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM 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:

Knaccupukanus ¥ THUOBI XUMHYECKMX pPEAaKUMH C ydyaCTHEM HEOPraHMYeCKUX  BEIIECTB.
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 PHEPruu. 3akoH ABoraapo. MosspHbld 00beM ra3zoB. OTHOCHUTENbHAs
IUIOTHOCTb I'a30B.

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

1,2

IIpakTHyeckas pabora

CocraBiieHre ypaBHEHUH peakinii COeIMHEHUs, pa3IOKEHHUs, 3aMeLIeHHs, 0OOMeHa. Y paBHEHUS peaKuit
TOpPCHMS, HOHHOTO 0OMEHA, OKHCIICHUS-BOCCTAHOBJICHHSI.

Pacyer KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BEIIECTB M TMPOAYKTOB peakuuu. Pacuer
KOJIMYCCTBCHHBIX XapaKTCPUCTHK MNPOAYKTAa pPCaKuMW COCAMHCHHUA, CCJIIM OJHO M3 BCIICCTB JaHO B
M30BITKE W/WUIH CONEPKUT NMpuMecH. Pacder MaccoBoil min 00bEMHON I0JIM BBIXOJA MPOIYKTa PEaKIUU
COCAUHCHUA OT TCOPETHUYCCKHU BO3MOXKHOIO. Pacuer 00BEMHBLIX OTHOIIEHHMM Ta3oB. Pacuer Macchl
(06beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEaKIMH, €CIM OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpa 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, NPOU3BOACTBEHHBIX IMpoIleccax U
KHU3HEACATCIIbHOCTH OpTraHu3MoOB. OKHUCINTEIbHO-BOCCTAHOBUTEILHEIN IIOTCHII a1 CpC€abl.
CocraBneHrne ¥ ypaBHHUBAHHME 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 MOJHBIX U COKpAIlEHHBIX HOHHBIX YPaBHEHUH.

I'unponu3 coneil. 3HadeHWe TUIPOIM3a B OHOJOTMYECKMX OOMEHHBIX mpoleccax. lIpuMmeHnenue
THJIPOJIN3a B IPOMBIIIJIEHHOCTH.

1.2

JlaGoparopHas padora «Peakuuu ruiposin3a.
HccnenoBanme cpeasl pacTBOPOB COJIeH, 0Opa30BaHHBIX CUIBHBIMU M CIIA0BIMU MPOTOIUTAMU, U HX
peaxkiuuii ¢ pacTBOpaMHu Iejao4yu 1 kapOoHara Hatpusi. CocTaBlieHHEe peaklMii THAPOIN3a CoJieh.

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
(OKCcHIBI, THAPOKCHUIBI, KUCIOTHI, con). HoMeHkIaTypa ¥ Ha3BaHHE HEOPTraHMYECKHUX BEIIECTB MCXOIS
U3 UX XUMUYECKOH (POPMYJIBI MIIM COCTaBIIEHUE XMMHUYECKON (hOPMYIIBI UCXOMS U3 HAa3BaHUS BEIIECTBA
10 MEXYHApPOIHON WJIM TPUBHAIIBHON HOMEHKJIATYPE.

MexmonekynspHbsle  B3auMonencTBusa. Kpucramiornaparsl. ArperarHble  COCTOSHUSI — BEILECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THUIIBI KPUCTAIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJISIpHasi,
MOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPHUCTAILTHYECKON
pemietku. [IprunHbl MHOrooOpas3us BEIIeCTB.

CoBpeMeHHbIE MPENCTaBICHUSI O CTPOCHUM TBEPIbIX, XUAKUX U ra3zoo0pa3Hbix BemiecTB. Kuukue
KPUCTAJLIBI.

1,2

IIpakTnueckas padora

Pemienue 3aau Ha pacyeT MaccOBOM J0JIM (MAacChl) XUMHUECKOTO JIEMEHTA (COSIMHEHMsI) B MOJIEKYJIe
(cmecn). PemieHue mnpakTUYECKUX 3aJaHUM MO KIacCU(PHUKAIMM, HOMEHKJIATYpE U XUMHUYECKUM
dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3JIUYHBIX KJIAacCOB (Ha3bIBaTh M COCTaBIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIAcCy).

HcTouHnku xuMudeckoi nHdopManuu (Hay4Has 1 yueOHO-Hay4Has JINTepaTypa, CpeACTBa MacCCOBOM
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:

Meramibl. O6mue ¢u3ndecKkue M XUMUYECKHe CBOMCTBAa MeTaioB. CriocoObl MoydeHus. 3HAYCHHE
METAJIOB U HEMETAIJIOB B MPHUPOJAE M JKU3HEIEATEIHHOCTH 4YeloBeKa MU opraHuzmoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

1,2

Hemerannel. O6mue ¢pusznyeckre 1 XUMUYECKUE CBOMCTBA HeMeTaIoB. TUIIMYHbBIE CBOMCTBA METAJJIOB
IY— YII rpynn. Knaccuduxanus 1 HOMEHKIIaTypa COeAMHEHUH HeMeTauioB. KpyroBopoThl OMOTreHHBIX
2JIEMEHTOB B IIPUPOJIE.

1,2

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHUIOB, THAPOKCUIOB, KUCIIOT,
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 y4eOHOro MaTepuasa:
Ipon3soxcreo OOue mpeacTaBiIeHUs O MPOMBIIIICHHBIX CIIOCO0axX IMOJyYeHHs] XMMHUYECKHX BELIeCTB (Ha mpumepe 1,2
HEOPraHMHICCKuX MIPOU3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).
BEmeCTB. 3HA9eHNE K Uepnas u nBeTHas MeTautyprus. [IpakTuueckoe MpuMeHEHUEe dIIEKTPOIN3a TSk IOTYUYCHHUS IEIIOYHBIX,
TIPUMEHCHUE B IIEIOYHO3EMENTbHBIX METAJNIOB U amtoMUHUA. CTEKII0 U CHIITMKATHASI IPOMBIILIEHHOCTb.
[IpoGiema 0TX0/10B M NOOOYHBIX IPOAYKTOB
IIpakTHyeckasi pabora 2,3
Pemenne mnpaKkTUKO-OPUEHTHPOBAHHBIX 33aJaHU O POJM HEOPraHWYECKOH XHMHUU B Ppa3BUTHH
MEIUINHBI, CO3JAHUH HOBBIX MaTEPHANIOB (B CTPOUTENIBCTBE U JIP. OTPACISAX IPOMBIIIIEHHOCTH ), 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 XUMUYECKOE CTPOEHHE KaK MOPSAJOK COECTUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.
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.
IIpakTuyeckas padora 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 IPUCOESIUHEHNs U OKUCIICHUS HAa NIPUMeEpe STHIICHA. Penienne pacyeTHsIX 3a1a4
C MCIIOJIb30BaHHUEM INIOTHOCTH Ta30B 110 BOJOPOJY M BO3IYXY.

Tema 4.3. Conep:kanue y4eOHOro MmaTepuaJa:
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 OcnkoB. buonornmueckue (IJYHKI_II/II/I JKHUPOB. Ponsb
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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

[Ipou3BoICTBO OpraHUYECKMX BEUIECTB: MPOU3BOACTBO METaHOa, epepadboTka HedTu. [lommsTunen kak
KPYIIHOTOHHQXXHBIM MPOAYKT XHUMHUYECKOTO MPOU3BOACTBA. lIpuMenenue stunena. [Ipous3BoacTtso u
IIPUMEHEHUE KayuyKa U PE3UHBI.

CuHTeTHYECKHE M UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, cBoMcTBa. IIpakTHueckoe MCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKHE IUICHKH: HW30JISIIMS A MPOBOJOB, MeMOpaHbl [UJIsi OMPECHEHHUS BOJBI,
3alUTHBIC TUICHKW I aBTOMOOWIEH, IUTACTHIpH, XHPypruueckue MOoBsi3kHM. HoBbIE TexHOIOTHUU
JAJIbHENIIEr0 COBEPILIEHCTBOBAHUS NTOJIUMEPHBIX MATEPUAJIOB.

Ponp opranuueckoil XUMHUM B PEIIEHWHM TPOOJIEM SHEPreTHUEeCKOM Oe30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JJaHMHM HOBBIX MAaT€PUAIIOB, HOBBIX MCTOYHHUKOB PHEPIHU (aJbTEPHATUBHbBIC UCTOYHHKHU
SHEPrUH).

1,2

IIpakTHyeckas padora

Pemrenue IMPAKTUKO-OPUCHTHPOBAHHBIX 3aI[aHI/II>'I II0 COCTABJICHUIO XUMHNYCCKUX peaKum"I, OTpAXKAIOIMIUX
XUMHYECKYI0 aKTUBHOCTh OPraHMYEeCKHX COCOUHEHHH B  pa3IMuYHBIX cpegax (TPUPOIHBIX,
OMOJIOTHYECKHX, TEXHOTEHHBIX).

2,3

O6o06maronuii ypok — KoHTposibHasg CTpyKTypa M CBOMCTBA OPraHUYECKUX BEIECTB.

2

Pa3znen 5. Kunernueckue u TCPMOINHAMHUICCKHUEC 3AKOHOMEPHOCTH IMPOTCKAHNA XUMHUICCKHUX peammii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEeKAHUSA
XHUMHYECKHX PeaKuui

Conep:xaHue y4eOHOT0 MaTepHaJia:

Xumnyeckue peakuuu. Knaccuduxanus XuMUYECKUX peakuuii: mo (pa3oBoMy cocTaBy (FOMOT€HHbIE U
reTeporeHHbIe), 0 NCIOIb30BAHUIO KaTaln3aTopa (KaTaTUTHUECKUE U HEKaTaJTUTUYECKHE).

CKopocTh peakliy, €€ 3aBUCUMOCTb OT pa3IUYHbIX (PAKTOPOB: MPUPOIbl pPEarupyroliux BELIECTB,
KOHIIEHTPALMU Pearupyromux BelecTs, Temneparypsl (npasuio Bant-I'od¢a), niomanm peakinoHHOM
IIOBEPXHOCTH, HaNW4Ms Karanus3aropa. Posb  Karaau3aTopoB B INPUPOJAE W MPOMBIIIIEHHOM
IIPOU3BOJICTBE.

OHeprus akTUBalUUU. AKTUBUPOBaHHBIM kKoMmIuiekc. Karanmzatopel n katanus. Ponb katanuzatopoB B
IIPUPOJIE U IIPOMBIILIEHHOM IIPOU3BOJCTBE.

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
XHMHYECKHX 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
peakuuii. 3aKOH JEHCTBYIOIIMX MacC M KOHCTaHTa XMMHUYECKOro paBHOBecHs. PacueTsl 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,
BJIUSIIOLIMX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHSL.
JlaGopatopuas pabGora «V3ydyeHue BIMSHUSA pPa3IUYHBIX (PAKTOPOB HA CMEIIEHHE XWMHUYECKOTO 2,3
paBHOBecus». lccrnenoBaHue BIUSHUS W3MEHEHUS KOHIIEHTpPAlMM BELIECTB, pEaKUHUU Cpelbl U
TEMIIEPATypbl Ha CMEUICHHME XUMHYECKOro paBHOBecus. (CpaBHEHHME IIOJIy4YEHHBIX pPE3YJIBTAaTOB C
TEOPETUYECKH MPOTHO3UPYEMBIMU Ha OCHOBE
npuHiuna Jle [larense.
Pa3znen 6. JlucniepcHbie CHCTEMBbI
Tema 6.1. Coaepxkanue y4eOHOro MaTepuaJa:
Jucnepcubie cucremsl | JlucnepcHsie cuctembl. Komumonmasie cuctemMbl. VICTHHHBIE pacTBOPHI. 1,2

U GaKkTOpBI HX
YCTOMYUBOCTH

PactBopeHue kak ¢usnko-xumuuyeckuit mporecc. PactBopel. CriocoObl MPHUTOTOBIEHUS PacTBOPOB.
PactBoprMocTh. MaccoBast 1oJisi paCTBOPEHHOTO BeliecTBa. [IpenenbHo TOMyCTHMbIe KOHIICHTPAIUU |
UX UCIOJIb30BAHUE B OI[CHKE HKOJIOTHUECKON Oe30MacHOCTH.

Krnaccudukanusa aucnepcHblx cucteM 1o coctaBy. CTpoeHue M (pakTopbl YCTOMUMBOCTH JUCTIEPCHBIX
cucreM. Pacrio3HaBaHMe MCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAaCTBOPOB U TPYOOIHMCIEPCHBIX CHUCTEM.
Crpoenne muneminl. PaccemBaHMe cBeTa TpU TMPOXOXKIECHHH CBETOBOTO Iy4yKa 4Yepe3 ONTHYECKU
HEOJHOPOAHYIO cpeny (3 dexrta Tunmaus).
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IpakTHyeckas padora 2,3
Pemenue 3an1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha AUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOM M INPOU3BOACTBEHHON JESTEIbHOCTH 4YENIOBEKa, C IMO3UIMHA 3KOJIOTHYEeCKOl 0e3011acHOCTH
MOCTIC/ICTBUI M TPAMOTHBIX pPelIeHUH Mpo0seM, CBsI3aHHBIX C XUMHEH.
Tema 6.2. Conep:kaHue y4eOHOIr0 MaTepHuaJia:
Hccaenosanue JlabopaTopHas padora «IIpuroroBiieHre pacTBOPOB». 2,3
CBOWCTB JUCNEPCHBIX | [IpUroToBJIEHUE pPACTBOPOB 3aJaHHON (MOJIIPHON) KOHIEHTpauuu (C MPaKTUKO-
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,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHHHBIX M KOJUIOMJHBIX PAacTBOPOB, BbIBICHUE
OCHOBHBIX Pa3JIMYUi MEKIY HUMHU.
Pa3znes 7. KauecTBeHHbIE peaKIIMU 00OHAPY/KEeHHS] HEOPTaHMYECKUX M OPraHNYeCKNX BELIeCTB
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.Y. B MOJIEKYJIIPHOW U MOHHOM popmax.
Peakiiun 0OHapyKeHUs1 HEOPraHUYECKHUX BEIIECTB B peallbHbIX 00BEKTaX OKPYIKaIOLIeH Cpepl.
OO6HapyxeHne HeOpraHNYeCKUX BelecTB (KaTHOHOB [-VI rpynm min aHnOHOB) C UCIIOJIb30BAaHUEM 2,3
KAuEeCTBEHHBIX AHATTUTUYECKUX PEAKIIUM.
JlaGopaTopHas padoTa Ha BbIOOP:
1. «AHanuTH4ecKHe peakuu KaTuoHoB [-VI rpymmy.
[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 1), VI rpynnst — Hukens. Onvicanue HabJi01aeMBbIX SIBICHUN U
COCTaBJIEHHE XUMUYECKUX PEAKIIUIL.
2. «AHanUTUYECKUE PEAKIIMA AaHHOHOBY.
IIpoBeeHne KaueCTBEHHBIX peaKkuil, NCIOIb3yEMBIX JUIsl OOHAPY>KEHUSI aHHOHOB: KapOoHarta, (ocdara,
cynbdara, cynbhuaa, HUTpara, xjopuaa u ap. Onrcanue HabIIOTaeMbIX SIBJICHUN U COCTaBICHUE
XUMHUYECKHUX PEAKIIHM.
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
AKCIIEPUMEHTAIBLHOM 3a/1a4M Ha BBISIBIICHUE BPEMEHHOM M TOCTOSTHHOM KECTKOCTH BOJbI. 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 MaTePHAIbHO-TEXHUYECKOMY H YUeOHO-METOANYECKOMY
o0eclie4eHHI0 YCJIOBMIl peajiM3allid NPOrpaMMbl JUCHMIUIMHBI  IIPEJIIOJAracT Hajauuue
yueOHbIX KaOMHEeTa XUMUH, B KOTOPOM MMEETCsl BO3MOKHOCTh 00ECIEeYUTh CBOOOJHBIN JOCTYII B
WuTepHeTt Bo Bpemst yueOHOT0 3aHATHS U B IEPHO/1 BHEYUEOHOM eI TeIbHOCTH 00yUYatOMIUXCS.

B coctaB kaOMHETOB XMMHH BXOJAT Ja00opaTopuu ¢ 1a00paHTCKONH KOMHATOM.

[Tomemienus: kKaOMHETOB (PU3UKH, XUMUU U OMOJOTHU JIOJDKHBI yIOBJIECTBOPATH TPeOOBAHUSAM
CanutapHo-sniugeMuosiornaeckux 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 TPeOOBAHUH K YPOBHIO IIOJTOTOBKU O0YYarOIUXCS.

B xabuHeTax mmeercsi MyJbTUMENUHHOE 00OPYJOBaHUE, MOCPEICTBOM KOTOPOIO YYaCTHUKHU
00pa3oBaTENBPHOTO TpOIlEcca MOTYT IMPOCMATPUBATh BH3YAIbHYIO HH(MOpMAIHIO MO (QH3HKE,
CO3/1aBaTh MPE3CHTALINH, BUACOMATEPHAIIBI U T.11.

B coctaB y4eOHO-METOAMYECKOTO M MaTepPHaIbHO-TEXHHYECKOTO OOECIICYeHUS MPOTPaMMBbI

y4eOHON JUCIMILTUHBI «XUMUSD» BXOISAT:
*¢ 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 (usnke, 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, UMEIOIIMMCS B CBOOOTHOM JocTyTe B ceTu HTepHET (37€KTPOHHBIM
KHUTaM, IPaKTUKyMaM, Tectam, Mmatepuainam EI'D u ap.).

26



6.2 ndopmainuonHoe odecriedeHne 00ydeHust

OcHoBHas JIuTEpaTYpa
Pym3utuc I'. E. Xumus 10 xmacc. ba3oBelii ypoBeHB : y4eOHHMK JJIs 00IIe00pa3oBaTEIbHBIX
opranuzanuii / I'. E. Pymsutuc, ®@. I'. ®enpaman.- 7-e u3a.- Mocksa : [Ipocsemenue, 2020.- 224

c.:wmr — 110 3k3.

Pymsutruce I'. E. Xumus 11 knace. ba3ossiit ypoens : yuebnuk / I'. E. Pymutuc, @. I
®enpaman.- 7-e u3a.- Mocksa : Ilpocsemenue, 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. —
Mockaga : [IpocBemenue, 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. Heoprannueckas xumus : yueoHoe nocodue / 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 : yueobnoe nocobue / H. JI. ['nunka. — 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 YYEBHOM JEATEJBHOCTH
KoHTpob 1 o1leHKa pe3ybTaTOB OCBOSHUS Y4eOHOM NUCIUTUTMHBI OCYIIECTBISICTCS
MIPETNo/IaBaTesieM B MPOIECCE MPOBEICHUS MPAKTUUYECKUX 3aHATHM, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHUS 00YYaIOIIMMHCS UHIUBUAYATbHBIX 3aIaHUN U IPOMEKYTOYHON aTTeCTAIHEH.
MeTopl KOHTPOJIS HAIIPaBJIEHBI Ha POBEPKY O0YHAFOIITMXCS:

v/ — BBINOJIHATD YCIIOBUS 3[aHUS HA TBOPYECKOM YPOBHE C IPEACTaBIEHHEM COOCTBEHHOM
MTO3UIINH;

v — JleaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JICHCTBUI U3 PaHEE H3BECTHBIX;

v\ —0CYLIECTBIIATH KOPPEKIHUIO (MCIPaABIICHHE) CAETaHHBIX OMMOOK HAa HOBOM YPOBHE
MpeJiaraéMbIX 3a/1aHHI;

v\ — paboTaTh B IPYIIIE U MPEACTABIATH KaK CBOKO, TAK M IO3UILIUIO IPYIIIIkI
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Conep:xanue
00yueHust

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

DopMBbI 1 METOIBI KOHTPOJISI
H OIleHKH 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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peajmn3anuy NporpaMMbl BOCIIMTAHUSA JMYHOCTHBIX
(Oeckpunmopot) PE3yIbTaToB
peaausanvuu
NPOrpaMMbIl
BOCIIMTAHUA
Cobmoaronuii U MponaraHJIupyomui npaBuia 3J0poBOro M 6e3omacHoro odpasa >KU3HU,
CTOpTa; MPEAYNPEKAAOMMI THOO0 NPEoJOTICBAOIIMN 3aBUCHMOCTH OT aJIKOTrojis, Tabaka, JIP 9
NICUXOAKTUBHBIX BEIIECTB, a3apTHbIX urp u T.0. COXpaHAIOMUNA [ICUXOJIOTUYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX HJI CTPEMUTEIHHO MEHSIOIUXCS] CUTYaIMSIX
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 MoHTaxX W S3KCIUTyaTalus BHYTPEHHHX CAHTEXHHYECKUX YCTPOMCTB,

KOHAWIMOHWPOBAHUSA BO3yXad U BCHTUJIALIUHN

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 pe3yJabTaThbl

peanu3anvu nporpamMmbl BOCIUTAHUSA, ONIPEICICHHbIC OTPACJI€BbIMHA Tp@ﬁOBaHI/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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