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1. HOACHUTEJBHAA 3AIIMCKA

1.1. O6a1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouas nporpamma y4eOHOM qUCIUIUTMHBI XUMHSI 0011e00pa30BaTeIbHOTO UK
ABJIIETCS YaCThIO IPOrPaMMBbI IIOJTOTOBKHU CIELMAIUCTOB cpenHero 3BeHa (nanee IIICC3) B
cootBeTcTBUU ¢ PI'OC 10 cHenuantbHOCTIM, peajli3yeMbIX aKaJeMHH.

1.2. HopmaTtuBHas 0a3a s pa3padoTku pado4eil nporpaMMmbli:

Pabouas nporpamma pa3paboTaHa Ha OCHOBE

J denepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENbHOIO CTAHJAApTa CPEIHEro
(momHOTO) 00MIIEero 00pa3oBaHUs, OOpPa30BaHUS, YTBEPKICHHOIO NpHKa3oM MUHHCTEpPCTBA
obpazoBanus u Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3aperucTpupoBaHo
B Muntocte Poccun 7 uronst 2012 r. Ne 24480, peanuzyemoro B npeaenax [IICC3 ¢ yuerom
npoduiisi Noay4aeMoro npoeccHoOHaIbHOI0 00pa3oBaHMs;

. [Ipukaza MunuctepctBa npocseuienus Poccuiickoit @enepanuu ot 12.08.2022 r.
Ne 732, 3apeructp. MunucrepcrBoM toctunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuuU
U3MEHeHUH B (QenepaibHbli T'OCYAApCTBEHHBIM CTaHAApPT cpeaHero ooluiero oOpa3zoBaHus,
YTBEPKACHHOTO MpHKa3oM MuHucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparnuu ot 17
mast 2012 r Ne 413;

. [Ipukaza MunucrepctBa mnpocsemenuss P® or 24 asrycra 2022 Ne 762,
3apeructpupoBanHoro MunucrepctsoM roctunuu PO (21.09.2022 N 70167) «O6 yTBepxkaeHun
[Topsinka  opraHu3aluu M OCYIIECTBJIEHUS  00pa3oBaTelNbHON  JESITEIbHOCTH IO
00pa30BaTeIbHBIM IPOTPaAMMaM CPEIHEro MpodeccnoOHAILHOTO 00pa3oBaHus';

J [Mpukasza MunucrepctBa npocsemenuss PO or 05 asrycra 2020 Ne885/390,
3apeructpupoBaHHoro MuHnuctepctBoM foctuiiuu PO (per.Ne59778 or 11.09.2020) «O
IPAaKTUYECKOH MOATOTOBKE 00YyYarOLIUXCS.

J [Ipukaza MunucrepctBa mnpocsemenuss P® or 26 asrycra 2020 Ne438,
3aperucTpupoBaHHOro MuHuctepcTBoM toctuiuu P®  (per.Ne59784 or 11.09.2020) «O6
yrBepxkaeHnH Tlopsinka opraHu3alMu M OCYLIECTBIEHHs 00pa30BaTENbHON JEATENBHOCTH MO
OCHOBHBIM IIpOorpamMMam Mpo(eccruoHalIbHOT0 00yUeHUs »;

J [Ipukaza MunuctepcTBa npocsenienust Poccuiickoit ®@enepaunn ot 27.12.2023
Ne 1028 "O BHeceHUHM M3MEHEHUH B HEKOTOpBIE NMpHKa3bl MUHUCTEPCTBA 00pa30BaHMs U HAYKU
Poccuiickoit ®enepanuu 1 Munucrepcrsa npocseienus Poccuiickon denepannu, Kacaromuecs
denepanbHbBIX ~ TOCYJAapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHAApPTOB  OCHOBHOTIO  OOILEro
oOpa3oBaHus U cpeaHero odiero oopasosanus" (3apeructpuponan 02.02.2024 Ne 77121);

J @denepalibHbIX TOCYJApCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB CPEIHEro
PO ECCHOHAIBHOTO 00Pa30BaHUs MO CIEITUATBHOCTSIM:

. 08.02.01 CrpoutenbcTBO M JKCILIyaTalMs 3JaHUAd U COOPYKEHHI,
YTBEPXKACHHOIO MpHKazoM MunucrepcTBa npocsemmennus Poccuiickoit @enepaunn Ne 442 or
25.06.2024r., 3apeructpupoBano MunucrepctBom tocturinu (per. Ne 78925 ot 25.07.2024r.)

. 08.02.12 CtpouTenbCTBO M AKCIUTyaTallsl aBTOMOOMIIBHBIX JI0POT, a3pOIPOMOB U
TOPOACKMX MyTell COOOIIeHUs, YTBEPXAEHHOrO MpHKa3oM MUHHMCTEpCTBA MPOCBEUICHHUS
Poccuiickoit @enepaunn Ne 346 ot 21.05.2024r., 3apernctpupoBaHo MHUHHUCTEPCTBOM FOCTULINU
(per. Ne 776570t 24.06.2024r.)



. 08.02.13 «MoHTax M 3KCIUlyaTallusl BHYTPEHHUX CAHTEXHUYECKHUX YCTPOMCTB,
KOHIWIIMOHUPOBAHUS BO3AyXa W BEHTHIALMW», YTBEPXKACHHOTO INpuKa3oM MuHHCTEpCTBA
obpazoBanusi W Hayku Poccuiickonr Deneparuu Ne 1094 ot 17.12.2022r., 3apeructp.
MunucrepctBoM rocturmu (per. Ne 7211001 24.01.2023r.)

J 38.02.01 DxoHomuka u OyxranTepckuil y4€r (o OTpacisiM), YTBEP)KICHHOTO
npukazoM MunucrepctBa npocpenieHus Poccuiickoit @eneparuu Ne 437 ot 27.06.2024r.,
3apeructp. MunucrepctsoM roctunuu (per. Ne 78944 ot 30.07.2024r.)

J 38.02.06 dunaHChl, YTBEP)KICHHOI'O IPHKa30M MMHHMCTEPCTBA IPOCBEILECHUS
Poccutickoit ®eneparuu Ne 539 ot 07.08.2024r., 3apeructp. MuHuctepcTBOM rocTuiinm (per. No
79436 ot 12.09.2024r.)

. 43.02.16 TypusM U rocTEIpUUMCTBO, YTBEPKIEHHOTO IIPpUKa3oM MMHHCTEpCTBA
obpazoBanusi u Hayku Poccuiickoit ®enmeparmuu Ne 1100 ot 12.12.2022 r., 3apeructp.
MunucrepctBoM roctunmu (per. Ne 72111 ot 24.01.2023r.)

. 21.02.19  3emueycTpoiicTBO,  YTBEPKAEHHOIO  IpUKa3oM  MMHHHUCTEPCTBA
npocsewenus Poccuiickoit @enepaunu Ne 339 ot 18.05 2022 r., 3apeructp. MuHHCTEpCTBOM
toctuiuu (per. Ne 68941 ot 21.06.2022r.)

. 54.02.01 Juzaitn (o oTpacisiM), YTBEPXKIEHHOTO MpHKa3oM MUHHCTEpPCTBA
npocsemienus Poccuiickoit @enepauuu ot 05.05.2022 Ne 308., 3apeructp. MuHHCTEpCTBOM
toctunuu (per. 25.07.2022 Ne 69375)

. 08.02.15 MudopmanmoHHOE MOJECIUPOBAHHE B CTPOUTEILCTBE, YTBEPKICHHOTO
npukazoM Munucrtepcra npocsemenust Ne 531 or 13.07.2023 r., 3apeructp. MuHucrepcTsoM
toctuiuu (per. Ne 74854 ot 17.08.2023r.)

[TpumepHoil paboueil mporpaMmbl 00111€00pa30BaTENbHON JUCIUILIMHBL «XUMUS» IS
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpraHU3alMil yTBEep:KIeHHON Ha 3acenanuu CoBera IO
OLIGHKE COJICpP)KaHUS M KauecTBa NMPUMEPHBIX PabOUYMX MporpamMMm 001Ie00pa3oBaTEIbHOTO U
COLMAIBHO- TYMaHUTAPHOTO IHUKIIOB CpeaHero nmpodeccuonanbHoro odpasosanus [Iporokon Ne
14 ot «30» HOAOpst 2022

1.3. ey yueOHOM TUCHHMIIMHBI:

cDOpMI/IpOBaHI/Ie Y CTYACHTOB TMPECACTABIICHUA O XUMHYECKOM COCTaBJ'ISIIOH_IeI\/'I
CCTGCTBCHHOHaquOﬁ KapTUHbl MHpPA KaK OCHOBBI TPHUHATUA pCH_IeHI/Iﬁ B JKH3HCHHBIX H
MPONU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCICHUS B HpI/IpO)IHOﬁ cpeac.

3a1aun AUCUUILINHBL

v C(bOpMHpOBaTB ITOHUMAaHHC 3aKOHOMepHOCTeI\/’I MMPOTCKAHUA XHUMUYCCKUX IMPOLECCOB U
SIBIICHUN B 01<py>1<a10me171 cpeae, HCHOCTHOﬁ Hay‘-IHOI\/’I KapTUHbl MHPA, B3aUMOCBA3U U
B3aMMO3aBUCHUMOCTHU €CTCCTBCHHBIX HAYK;

v\ pa3BUTh yMEHHS COCTABJIATH (HOPMYJIBI HEOPTAaHWYECKMX W OPTraHWYECKHX BEIIECTB,
YpaBHCHUA XUMHUYCCKUX peaKHI/Iﬁ, OOBSACHATh HX CMBICJI, HHTCPIIPETUPOBATH PC3YJIbTAThI
XUMHUYCCKUX SKCTICPUMCHTOB,

v CCbOpMI/IpOBaTB HAaBBIKU TIPOBCIACHUA HpOCTeﬁmHX XUMHUYCCKUX OKCICPUMCHTAJIBHBIX

WCCIIEOBaHUN C coOMoeHreM TpaBuil Oe3omacHOro oOparieHusi ¢ BelmecTBaMu U



71a00paTOpHBIM 000PYIOBaHUEM;

v/ pasBUTh YMEHHs HCIIOJb30BaTh MHPOPMALUIO XMMHUYECKOTO XapakTepa M3 pasIHyHbIX
HMCTOYHHKOB;

v’ chopMHpOBaTh yMEHHs MPOTHO3MPOBATH IOCIEACTBHS CBOCH JEATEIBHOCTH U
XUMUYECKHUX MPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

v’ ¢chopMUPOBATH IIOHUMAHKE 3HAUUMOCTH JOCTHXKEHUM XMMHUUECKOM HAYKH M TE€XHOJIOTHI
JUTSL PA3BUTHS COIIMAIILHON U TTPOU3BOJICTBEHHOU cdep.

CornacHo JaHHOW TOYKE 3pPEHUS TJIaBHBIMU LEISIMU M3YYEHHs MpeaMera «XUMHUsS» Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

-popMUpOBaHUE CHCTEMBl XWMHUYCCKUX 3HAHUW KaK BAKHEWUINEH COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIKOUEBBIE ITOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE f3bIKa HAyKH, YCBOCHUE U MOHHMMaHUE
CYIITHOCTH JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C HCTOpHUEN
YX Pa3BUTHUA U CTAHOBJICHUS;

-hopMHpOBaHUE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX IJisi MPUOOPETeHUS YMEHUW OPHUEHTHPOBATHCS B MHpE
BEIIECTB M XHWMHMUYECKHX SIBJICHUW, HMMEIIIUX MECTO B MPUPOJAE, B MPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

-pa3BUTHE YMEHUW U CIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOI0IEHUEM MPaBHJI 0€30MacHOr0 OOpalieHus ¢
BelecTBaMu. Hapsay ¢ 3TUM coaep:kaTenbHas XapaKTEpUCTHKA LeJIeld U 3a7ad U3Y4YEHHUs
npeaMera B MpPOrpaMMe€ YTOYHEHA UM CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH

MIPUOPUTETAMHU B CUCTEME OOIIETO CPETHEr0 00pa30BaHUS.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JJUCHUTLJIAHBI

JucuuruinHa XUMUsi OTHOCUTCS K IipeAMeTHoH obnactu EcTecTBO3HaHME.

Xumuueckoe oOpa3oBaHUE, MOJYy4aeMO€ BBIMTYCKHUKAMHU CpEAHEH ILIKOJIbI, SBISETCS
HEOTHEMJIEMOM YacThbi0 MX 00pa30BaHHOCTH. OHO CIY)KMT 3aBEPILIAIOLINM ATAllOM peau3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX ILIEHHOCTEW, MPUCYIIUX EIOCTHON
cHUCTeMEe XMMHUYECKOro oOpa3oBaHUS. DTH IIEHHOCTU KACalOTCSl MO3HAHUS 3aKOHOB NPHUPOJbI,
(dopMHpOBaHUS MHMPOBO33pEHHS M OOIIeW KyJIbTYpbl 4YeNOBEeKa, a TaKkKe HKOJOTHUECKH
000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBbIO M MPUPOHOMN cpene. Peannzyerca xumuieckoe
oOpa3oBaHHe Yy4YalllUXCsl CpeOHEel IIKOJbl CpeACTBaMU Y4eOHOTro mpeaMeTra «XHUMHUS,

coJiepKaHue U TIOCTPOEHHUE KOTOPOTO OIpeJIesIeHbl B MporpaMMe ¢ Y4€TOM crell- HPUKH HayKu



XUMHH, €€ 3HAUYEeHUS B MO3HAHUM MPUPOJBI M B MaTEpUAIbHOW XH3HH OOIIECTBA, a TaKXKe C
y4€ToM OO0IMX IeNel M TPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpennero obmiero oopazobanus B Poccuiickoit @enepanuu. Tak, Hanpumep, pu GOPMHUPOBAHUH
coJepkaHus npeaMera «XUMHsS» YYTEHbl CIEAYIOLIME HOJOXKEHUsS O creuu(uKke UM 3HAYCHUU
HayKH XUMUU:

- XuMHUS Kak »JJIEMEHT CHUCTeMBl ECTECTBEHHBIX HAyK WIrpaeT ocoOyi poiib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHMM HOBOW 0a3bl MaTepHajabHON KyabTypsl OHa BHOCHT
CBOW BKJaJ B ()OPMUPOBAHHE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JaHHE LEJIOCTHOIO
IpPEICTaBICHU 00 OKPYXKAIOLEM MHpE KaK O €IAWHCTBE IPUPOABI M YEIOBEKa, KOTOPOE
dopmupyeTcsi B XUMUH Ha OCHOBE NMOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIEro MHUpa,
OCO3HAHHS B3aUMOCBSI3M MEXKJy CTPOEHHUEM BEILECTB, HMX CBOHCTBAMM M BO3MOXHBIMU
001aCcTAMH IPUMEHEHUS

- TecHo B3auMOIEHCTBYs C JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOIO TpyJda U
KU3HU Kaxaoro wieHa obmectBa CoBpeMeHHas XMMHUs KaK HayKa CO3UJaTelbHas, Kak Hayka
BBICOKMX TEXHOJOIMH HAaIpaBJeHAa HA pEelIeHUE II00alIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS
YeJI0BEYECTBA — CHIPEBOM, JHEPreTUYECKOM, NMIIEBOH, HKOJOTMYECKOM Oe3omacHOCTH U
OXpaHbl 3/10POBbS

CocraBngomuMy peaMeTa «XuMus» sABIAIOTCS 0a30Bble Kypcbl — «Opranuueckas
XUMHUA» U «OO011asi 1 HeOpraHuYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEp KaHUs KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XUMHUHU (C BKIIIOUCHHEM
3HaHMW U3 o0mIed XMMHMM) U opraHudeckod xumuu dopMupoBaHHE JAHHOM CHCTEMbl 3HAHUUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCETO MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHUU

CrpykTypa conepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOpraHuyeckas XuUMus» c(OpMHUpOBaHA B TMPOrpaMME Ha OCHOBE CHCTEMHOIO IMOAX0la K
U3YYEHHIO y4yeOHOro marepuajia U OOYyCJOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHUEM
3HAHUM Ha ONpPEIENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOH XHMHH
BEUIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIACCUYECKOW TEOPHUM CTPOEHUS OPraHU4eCcKHX
COCIMHEHUH, a TaKKe€ Ha YpPOBHE CTEPEOXMMHYECKHUX W DJIEKTPOHHBIX IPEACTAaBIECHUN O
cTpoeHuu BemiecTB. CBeZieHHUsI 00 M3y4aeMbIX B Kypce BellecTBaX JArOTCsl B Pa3BUTUU — OT
YIJIEBOAOPOAOB 0 CIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COEIUHEHUH. B Kypce opraHmueckoit
XUMHUH TIOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHbIE B OCHOBHOM MIKOJE MEpBOHAYaJIbHBIE
MIPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PHUKAIIMOHHBIX MPHU3HAKaX BEUIECTB, 3aBUCUMOCTH

CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU pEAKIIUHI



[To HOBBIM YIJIOM 3peHHS B HpeAMETe «XUMHS» 0a30BOTO YPOBHS pacCMaTpHUBAETCS
U3YyYEHHBII B OCHOBHOW IIKOJE TEOPETUYECKH MaTrepual M (DaKTOJIOTMYEeCKHE CBEIEHHS O
BEIIECTBAaX M XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas M HeopraHudeckas
XUMUS) yHalUIMMCsl IPEAO0CTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE NIEPUOIUYECKOTO 3aKOHA
C OOILIETEOPEeTHUECKUX M METOJOJOTHUYECKUX TO3MLMH, TIIy0XKe MOHATh HMCTOPUIECKOE

U3MEHeHHe (YHKIUI 3TOro 3aK0OHa — OT 0000MIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIICH

3. MECTO YUYEBHOM JAUCHUILIAHBI B YYEFHOM ILVIAHE

B yuebnpix mmanax IIIICC3 mucuuiuimHa BXOAWT B COCTaB 00IIe00pa3oBaTEIbHOTIO

LUKJIA.
O0beM yueOHOM JMCUMILVIMHBI M BUABI Y4e0HOI padoThI
. O0Bem yacos/
Bup y4eOHoii padoThI
3a4eTHBIX e]1.
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 78/2,17
Oos3aTesIbHAsE Ay AUTOPHAA Y4eOHAs1 Harpy3Ka (Bcero) 78

B TOM YHCIJIC:

nabopaTopHBIC 3aHATHS

32

MPAKTUYCCKHUEC 3aHATUA

Hrorosasi arrecTanus B popme audQepeHInpoBaHHOrO 3a4eTa

4. PE3YJIbTATBI OCBOEHMS YYEBHOM JUCIUIIJIUHBI

OcBoeHue conepkaHus y4eOHOW IUCHUIUIMHBI «XUMHs» 00ecnedyuBaeT JOCTUKEHHE
00y4aroIUMUCS CIEIYIOIUX Pe3y1bTaToB:

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM € CUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro ooOmero ooOpa3oBaHMS
BBIJICJICHBI CIIENYIOLINE COCTABIAIOLINE:

— OCO3HaHME OOYYaIOUIMMHCA POCCUHCKOM TIpakIaHCKOH WIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPENEIICHUIO;

— HaJIM4Me MOTHBALIUU K 00YyYEHHIO;

— IL[eJICHANIPaBICHHOE DPa3BUTHE BHYTPEHHUX YOEXJECHUH JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaJuLlui 6a30BON HAYKH XUMUM;

— TOTOBHOCTb M CHOCOOHOCTh OOyYaroIIMXCsl PYKOBOJCTBOBAaThCSI B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKaMH, IPUCYIIMMM LEJIOCTHOM CHUCTEME
XUMHUYECKOTO 00pa3oBaHMs;




— HAJIMYHME MTPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh LENIN
U CTPOUTH KU3HEHHBIE IIJIaHbI

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS TNpeAMeTa «XHUMHUS» TOCTUTAIOTCS B EIUHCTBE
yuyeOHOIl M  BocCHUTaTeNbHOW  JesTenbHOCTH  OpraHu3alii B~ COOTBETCTBHHM — C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU U HJ€allaMU
POCCHIMCKOIro TIpakJaHCKOro OOILIecTBa, NPHUHATBIMU B OOLIECTBE HOPMaMU U IIPaBUIAMHU
IIOBEJICHUS, CIIOCOOCTBYIOIIMMHU IPOLIECCAM CAMOIIO3HAHUS, CaMOPA3BUTHUA U HPABCTBEHHOI'O
CTAHOBJIEHUS JIMYHOCTU 00YyYaroIuXxcs

JIMYHOCTHBIE Pe3ybTAThl OCBOCHUS IpPEAMETa «XUMUS» OTPaxaroT cHOPMUPOBAHHOCTD
OMbITa TO3HABATENBHOM M MPAKTHYECKOW MAEATENBHOCTH OOYYalOMMXCS 10 pealnu3alnuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1 I'pazkaaHCcKOro BOCHUTAHMSA:

— OCO3HaHMA OOYYAIOUIUMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPAaBOMOPSIIKY;

— IIPEJCTABICHUS O COLMAIbHBIX HOPMaX U MIPABUIIAX MEKIMUYHOCTHBIX OTHOIIEHUH
B KOJUIEKTHBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKON HEATENbHOCTHU INPHU CO3AAHUU y4EOHBIX
NPOCKTOB, pEIICHHH Y4YEOHBIX W T[IO3HABATENIBHBIX 3aJad, BBINOJHEHHH XHUMHUYECKHX
IKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHMUMATh ¥ TIPUHIUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI
JOPYTUX MpU aHATU3€ Pa3IMYHBIX BUOB YUeOHOH NEesTEIHLHOCTH;

2. IIaTproTHYecKOro BOCIUTAHUS:

— LIEHHOCTHOTO  OTHOLIEHHS K MCTOPHYECKOMY U HAyYHOMY HAcCleAHIO
OTEYECTBEHHON XUMUM;

— YBOKEHHMsI K IIpolLeccy TBOpYECTBa B OOJIACTM TEOPUM U MPAKTUYECKOTO
NPUMEHEHHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTMD)KEHHUS HAYKH €CTh Pe3yJbTaT JUIMTEIBHBIX
HaOJIOIeHNH, KPOMOTIMBBIX JKCIIEPUMEHTAIBLHBIX IMOWCKOB, MOCTOSIHHOTO Tpyla YYEHBIX WU
NPaKTHUKOB,;

— WHTEpeCca U MO3HABATEIBHBIX MOTHBOB B IOJIYYEHHH W TIOCIEAYIOIIEM aHalN3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3. JlyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

— HPaBCTBEHHOI'O CO3HAHUs, STUUECKOTO OBEJICHUS;

— CMOCOOHOCTH OLICHMBATh CHUTYallUH, CBSI3aHHBIE C XMMMUYECKUMH SBICHUSIMH, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI H
[IEHHOCTH;

— TOTOBHOCTH OLIEHMBATH CBOE TIOBEJACHWE M TOCTYNKH CBOMX TOBapUIIEH C
MIO3HIIAN HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCIIEACTBUN ITUX MTOCTYIIKOB;

4. @ opMHPOBaHNS KYJbTYPbI 310POBbSI:

— NMOHMMaHMs  LIEHHOCTeH 310poBoro W Oe3zomacHoro obpa3a  JKU3HU;
HEOO0XO/IMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY
3/10pOBBIO;

— coOmoieHnst TpaBuwil  0€30MacHOro OOpalleHust € BelecTBaMH B  OBITY,
MTOBCEHEBHOM KU3HU U B TPYJIOBOH IESATEIBHOCTH;

— MMOHWMAaHWMsI IICHHOCTHU TIPABHJI HHIMBHUIYaIbHOTO U KOJUIEKTUBHOTO 0€30TIacHOTO
MIOBEJICHHS B CHTYAIUSX, YIPOKAIOMINX 30POBBIO M KH3HH JIFOJICH; OCO3HAHUS MOCIEICTBUI U
HETIPHUSTHUS BPSTHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS);



5. TpyaoBoro BocnuTaHus:

— KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIe0BATENbCKOM
NesITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrHX BUAAX JEATEIBHOCTH;

— YCTAHOBKM Ha AKTUBHOE Y4YacCTHE B PELICHUU IPAKTUYECKUX 3a7a4 COLMAIBHOU
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

— HMHTEepeca K IPAaKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHCJIE HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUN 110 XUMUU;

— YBaXKCHHUs K TPYLy, JHOISAM TPyZa U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYalbHOM TpaeKTOpUU 00Opa3oBaHus,
Oyaymeit mpodeccun U peanu3aluy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IEeCTBa;

6. JKOJIOTHYEeCKOI0 BOCIIMTAHMSA:

— HKOJIOTUYECKH IIeJIECOO0PAa3HOTO OTHOIICHUS K MpPHUPOJE, KaK HCTOYHUKY
CYILECTBOBAHMs JKU3HH Ha 3eMIIC;

— IOHMMaHMsI TIJ00AJIBHOIO XapakTepa HKOJOTMYECKUX MpoOiaeM, BIIMSHUS
SKOHOMMUECKHX MPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLIMAIIBHOM CPEIbI;

— OCO3HaHMA HEOOXOAMMOCTU HCHOJIb30BAHUS JAOCTHKEHUH XUMHMU Ul PELICHHS
BOIIPOCOB PallMOHAJIBHOTO IPUPOIOIIOJIB30BAHNS;

— AKTHUBHOT'O HENPUATHS INCUCTBUMN, IIPUHOCSIIMX BpE OKPYXKAKOWIECH NPUPOIHON
cpele, YMEHUs  IPOrHO3MpPOBaTh  HEOJAronpuATHbIE  SKOJIOTMYECKHE  IOCIIEICTBHS
IIPEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBpALATh UX;

— HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOW KYJIBTYPHI,
OIbITa JESATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH, YMEHHsS PYKOBOJICTBOBAaTbCS HMHU B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM M COLIMATILHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

1. IleHHOCTH HAYYHOI'0 TO3HAHUSA:

— c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON IIPAKTUKH;

— MMOHUMAaHUS CHeIMPUKN XUMHUH KaK HayKH, OCO3HaHUs €€ posiu B (POPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IUHCTBE IMPUPOJAbI U YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

— yOeXIEHHOCTH B 0COOON 3HAYMMOCTH XMMUH Ul COBPEMEHHOMN LIMBUIM3ALUU: B
e I'yMaHHCTUYECKOI HalpaBJICHHOCTU M BaXHOM POJIM B CO3/JaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJIbTYpBbI, PELIEHUH TTT00aNbHBIX IPOOJIEM YCTOHYMBOIO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM,
HHEPreTHUECKOM, NUIIEBOH M JKOJIOTMUYECKOM O€30MacHOCTH, B Pa3BUTUHU MEIULUHBL,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPy/Aa U SKOJIOTMUECKH KOM(POPTHON KM3HU KaXKJOT0 4JjieHa
00I11eCTBa;

— €CTECTBEHHOHAY4YHOU I'PAMOTHOCTH: ITOHUMAaHHUs CYIIHOCTH METOJOB IIO3HAHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHUHM OKpYXAIOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH;
yMEHUS J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSTEIbHO MCIOJIb30BaTh XUMUUECKHE 3HAHUS JJIs pPeleHus
po0JieM B peabHBIX )KM3HEHHBIX CUTYAILIMSIX;

— MHTEpeCa K MMO3HAHUIO U MCCIIEIOBATENBCKOM AESITENBHOCTH;
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— TOTOBHOCTM M CIIOCOOHOCTM K  HENpPEpPbIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHMUI0, K AKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMWA MO XMMHUU B COOTBETCTBHU C
KU3HEHHBIMH MTOTPEOHOCTIMH;

— MHTEpeca K OCOOCHHOCTSAM TpyJda B PasziIHuYHBIX cdepax NpodeccrnoHaATHLHON
JeATEIIEHOCTH

METANPEAMETHBIE PE3YJIbTATbI

MeranpenmeTHsie pe3yabTaThl OCBOSHHMS Y4YeOHOro mpeamera «XUMEs» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUS BKIIOYAIOT: 3HAYMMBIE IUII (OPMUPOBAHUS MHPOBO33PEHHUS
00yJaroMMXCcs MEXIUCIUILIMHAPHBIE (MEXITPEIMETHBIC) O0ICHAYYHBIC TIOHSTHUS, OTPasKAIOIIIE
[IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa M CHEHU(PHUKY METOJOB IO3HAHHS, HCIOJIb3yEMBIX B
€CTeCTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPTUs, SIBICHHUE, MPOLECC, CUCTEMa, HAyYHBIN
(daxkT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIEIOBaHUE, HAOIIOJCHHUE,
U3MEpEeHue, SKCIEPHUMEHT W JIp ); YHUBEpCaIbHblC Y4eOHBbIC IeicTBUs (ITO3HABATENbHBIE,
KOMMYHUKATHBHBIE, PETYIATUBHBIE), oOecrneuynBaomue (opmupoBanue GyHKIHMOHAIBHOMN
TPAaMOTHOCTH ¥ COIMAIBbHOW KOMIICTCHIIMH OOyYarolIuXcs; CIIOCOOHOCTh OOYYaroIIuxcs
UCIIONIb30BaTh ~ OCBOCHHBIE  MEXIUCHMIUIMHAPHBIC,  MHPOBO33PEHUYECKHE  3HAHUA |
YHUBEpCaJIbHbIE Y4eOHBIE ICHCTBUS B IO3HABATEIBHON U COLIMAIBHON MPAKTUKE

MeramnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYISTUBHBIMH JIEHCTBUIMU

Ognaoenue ynueepcanbHbolMu Y4eOHbIMU NO3HACAMETbHOIMU OCUCIGUAMU:

1 Ba3oBbIMH J10rHYeCKMMHU 1eiiCTBUSIMH:

— CaMOCTOSTENILHO (POPMYJIUPOBATH M aKTyAIM3UPOBATH POOIIEMY, BCECTOPOHHE €€
paccMmarpuBaTh;

— ONPEAENSTh IeTH JCATeNBHOCTH, 3a/aBas [apaMeTpbl W KPUTEPHUH UX
JOCTHKEHUS, COOTHOCUTD PE3YJbTATHI ICATEIBHOCTH C IOCTABICHHBIMU LIEIISIMH;

— UCIOJB30BaTh TMPH OCBOCHHM 3HAHWWA TNPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XapaKTEepPHbIC MPU3HAKH TOHSATHIA M yCTAaHABIMBATh WX B3aWMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIUE MTOHITHUS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA,

— BBIOMPATh OCHOBAHMS W KPUTEPHUH JUTS KJIACCH(PHUKAINN BEMIECTB U XUMHYECKUX
peaKuuii;

— yCTaHaBJIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBICHUSMU;

— CTPOUTH JIOTUUECKUE pacCyKIAeHUs (UHIYKTUBHBIE, TETyKTHUBHbBIC, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUECHHUS;

— NPUMEHSATh B TPOIlECCEe TO3HAHUS, HCIOJIb3yeMble B XHMHHU CHMBOJMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPa3OBBIBATH MOJCIBHBIE MPEICTABICHUS — XUMHUYECKHH 3HaK
(cuMBOM) DrIeMeHTa, XUMHUYecKast (hopMysia, ypaBHEHNE XUMHUYECKON PEaKIMi — MPH PEIICHUN
y4eOHBIX ITO3HABATENBHBIX W MPAKTUYECKUX 3ajad, NPUMEHSITh HAa3BaHHBIE MOJICIbHbIC
NpPEeCTaBICHUS JUISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4YaeMBIX BEIIECTB U XMMHUYECKHX

peaKkuuii;

2. ba3oBbIMM HCCJIe0BATEIbCKUMH A€HCTBUSIMU:

— BJIAJIETh OCHOBaMU METOJOB HAy4YHOTO IIO3HAHUS BELIECTB M XHMUYECKUX
peaKIuii;

— dbopmynupoBaTh eI W 3aJa4d UCCIEAOBAHUS, MCIOIB30BATh MMOCTABICHHBIC U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JU1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 POBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;
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— BJIQJIETh  HaBbIKAMM  CaMOCTOSITEIbHOTO  IIJJAHUPOBAaHUS U IPOBEICHUS
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €0 pPe3ylnbTaT, (OPMYIHUpPOBaTh OOOOIIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O
IpO/IeTIaHHOM padorTe;

— npuoOpeTaTh  ONBIT  YYEHHMYECKOM  HMCCIEeNOBaTE€IbCKOW M HPOEKTHOH
NEeSITeIbHOCTH, MPOSIBIATh CIIOCOOHOCTh M FOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

3. IIpuémamu padoThl ¢ nHpOpMAaLIHEii:

— OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(pOpMAIMU (HAYYHO-TIOMYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3JIMYHBIX BHUIAOB MU (OPM MpEnCTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTH;

— (GbopMynMpOBaTh 3alpOChl M IPUMEHATH pa3lIUYHbIE METOJbl IPH IOUCKE U
or6ope nHpopmanuu, HeOOXOJUMOH JUIsl BBITOIHEHUS Y4eOHbIX 3aJjau ONpeaesIEHHOIO TUIIA;

— IpUoOpeTaTy  ONBIT  MCIOJB30BaHMA  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IUYHBIX ITOUCKOBBIX CHCTEM;

— CaMOCTOSITEJIbHO BBHIOMpATh ONTUMANbHYIO (OpMy Ipe/CcTaBiIeHUs] WH(OpMaLuu
(cxemsl, rpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U T 11 ),

— WCIOJIb30BaTh HAYYHBIA SI3BIK B Kau€CTBE CPEACTBA MpPU PadOTE ¢ XMMHUYECKOM
uHpOpMaLKe: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYeCKne M MaTeMaTHYeCKUEe) 3HAKd W
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

— UCIOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpE/ACTBA
HarJsIIHOCTH

Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHBIMU OClICIGUAMU.:

— 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBbI B XOJE AWAIIOTa W/WIH
JUCKYCCUM, BBICKa3bIBaTh MHJIeH, (HOPMYJIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO
BBITNIOJTHEHUSI IPEAJIOKEHHOM 3a/1a4;

— BBICTYNIaTh C MpPE3CHTalMedl pe3yJbTaTOB I[103HABATEIbHON JEATEIbHOCTH,
MIOJIyYEHHBIX CAMOCTOSATENBHO HWJIM COBMECTHO CO CBEPCTHMKAaMHU IIpHM  BBIIOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPaKTHYECKOW paboThl MO HMCCIEIOBAHUIO CBOMCTB H3y4daeMbIX
BEIIECTB, pealu3aluy y4yeOHOro NpoeKTa U (OPMYIHPOBAaTh BBIBOABI IO pe3yibTaTaM
NPOBEIEHHBIX HCCIEI0BAaHUNM MYyTEM COIJIACOBAaHUS MO3UIMHA B XoJe OOCYXJIeHUS U oOMeHa
MHEHUAMU Q61a0eHUe YHUBEPCATbHOIMU PECYSIAMUBHBIMU OCUC UAMU:

— CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYILECTBJISATh CBOK  ITO3HABATEJIbHYIO
JeSTeNIbHOCTD, ONpenessst €€ Lelnu M 3a/ladd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOIUMOCTU
KOpPPEKTUpOBaTh IMpeajaraeMblii alropuTM JEWCTBUH TNpU BBINOJIHEHUH Y4YEOHBIX U
MCCJIEIOBATENIbCKUX 3aj/1ad, BbIOMpaTh HanOosiee 3(h(HEeKTUBHBINA CIOCO0 UX pElIeHUs: ¢ y4ETOM
MIOJIyYEHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKHUX PEAKIIMIX;

— OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLIEHK!U

NPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOTPaMMBbl 110 XMMHUH Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh:

-cOpMHPOBAHHOCTH MPEICTaBICHUM: 0 XUMHYECKON COCTaBJIAIOIIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, POJIM XWUMUU B TIO3HAHUU SIBJICHUIN MNpPUPOIBI, B
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(OpMHpPOBAHUU MBIIIJICHUS M KYJIbTYpPbl JUYHOCTH, €€ (YHKIMOHAIHHOH TPAMOTHOCTH,
H€O6XOI[HMOﬁ JJId pCHICHUA MPAKTUYCCKUX 3alda4 U 3KOJOTMYCCKU O6OCHOB3.HHOI‘O OTHOILLICHUSA
K CBOEMY 3JI0POBBIO M IPUPOHOH cperie;

-BJIAJICHUEC CHUCTEMOW XWMHYECKHUX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIOJATAOIINE
HNOHATHS (XMMHYCCKHI 3JICMEHT, aToM, JJIEKTPOHHAs 000JI0uKa aTtoma, s-, P-, d-3JIeKTPOHHBIC
opOMTaNM aTroMOB, WOH, MOJIEKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHIIATEIILHOCTh, CTEICHb
OKHCIICHHSI, XHMUYECKasi CBSI3b , MOJIb, MOJISIpHASI Macca, MOJISIPHBIH 00beM, YIIIEPOIHBIN CKETeT,
(GyHKIMOHATBHAS TPYIINA, PaTuKaln, H30MEpHUs, U30MEphl, TOMOJOTUYECKUN psiJl, TOMOJIOTH,
YIIIEBOAOPO/IBI, KHCIOPO- U a30TCOCPKAIINE COCTUHEHHS, OMOJIOTUIECKN aKTHBHBIC BEIECTBA
(YyraeBozpbl, JKUpbI, OENKH), MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIC
COCIMHEHUS, KPUCTAIUIMYECKas pelETKa, THUIbl XUMUYECKUX peakUuid (OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIE, 3K30-M DJHJOTCPMUYECKHE, pEaKlUd HWOHHOTO OOMEHa), pacTBOp,
SJICKTPOJINTHI, HEAJICKTPOJINTHI, SJICKTPOJIUTHUYCCKAA Jucconuanus, OKHUCJIHUTCIIb,
BOCCTaHOBHUTEIb, CKOPOCTh XHMUYECKON PEaKIMH, XUMHUECKOE PaBHOBECHE), TCOPHH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHs OpraHmyeckux BemiectB A. M. byrtiepoBa, Teopus
ANEKTPOJIMTUYCCKON auccouuanuu, nepuoandeckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH SI3bIK XHMHUH, (PAKTOIOTHYCCKHE
CBEJICHHMSI O CBOMCTBAaX, COCTaBe, IOJyYECHUU U OE30MMaCHOM HCIOJIB30BAHUU BAKHEHIIINX
HCOPTaHNYCCKUX U OPIraHNvYCCKUX BCIICCTB B 6I)ITy u HpaKTH‘{eCKOﬁ JACATCIBbHOCTHU 4YCJIOBECKA,

-Cq)OpMHpOBaHHOCTI) YMGHI/If/'I BBIABJIITL XAPAKTCPHBIC IIPU3HAKW HW B3aUMOCBA3b
HN3YUCHHBIX HOHﬂTHﬁ, IMPUMCHATH COOTBCTCTBYIOINHEC IIOHATHA IIPpH OINMCAHWUH CTPOCHHA U
CBOWCTB HEOPTaHMYECKMX U OPraHMYECKUX BEIICCTB M UX MPEBPAIICHUH; BBISBIISTH B3aHMOCBSI3b
XUMHYECKMX 3HAHUH C TIOHATHSAMH W TPEICTABICHHUSIMHU JIPYTHX €CTECTBEHHOHAYYHBIX
NPEMETOB;

-cOpMHUPOBAHHOCTh YMEHHUH HCIONB30BaTh xuMHuUeckylo HomeHkiatypy [UPAC u
TPUBHAIBHBIC HA3BaHWS BAKHCUIIUX BEIICCTB (ITWIICH, alleTWJICH, TJIUICPUH, (EHOM,
dbopmanibierui, yKCycHasi KUCJIOTa, TJIMINH, YrapHbIA Ta3, YIICKUCIBIN ra3, aMMHaK, raiieHas
U3BECTb, HETallleHasi U3BECTb, MUTHEBAS COAA M Jp.), COCTABIATH (POPMYJIbl HEOPTaHUYECKUX U
OpTraHU4YCCKUX BCIIIECTB, YpaBHCHHA XUMHWYCCKUX peaKHI/Iﬁ, 0O0BSICHITH nux CMBICII,
MOJATBEPXKJIATh  XapaKTEpHbIE  XUMHUYECKHE  CBOMCTBAa  BEMIECTB  COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3aITUCSIMH YPaBHEHUH XUMUYECKUX PEaKIIHiA;

-cpOpMHUPOBAaHHOCTh ~ YMEHUW  YCTaHABIMBATh  MPHUHAJICKHOCTh  U3YYEHHBIX
HEOPraHMYECKUX U OPTaHWYECKUX BEIIECTB K ONMpeAeNEHHBIM KjaccaM U TpYIIaM COSTUHEHHH,
XapaKTepU30BaTh UX COCTaB U BAXKHEHIIHME CBONCTBA; OMPEAENATh BUIbl XUMHYECKHX CBS3EH
(KoBaJleHTHasi, MOHHAs, METAJUIMYECKas, BOJAOPOAHAs), THUIbl KPUCTAIIMYECKHX PEIIETOK
BCIIICCTB, KJ'[aCCI/I(i)I/IU;I/IpOBaTI) XUMHYCCKUEC PCAKIINU,

-BJIaICHUC OCHOBHBIMU METOAAMU HAYYHOI'O IMMO3HAHWA BEHICCTB U XUMHUYCCKUX SIBJICHUN
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

-cOpMHUPOBAHHOCTh yMEHUW TPOBOAUTH PACYETHl MO XUMUYECKUM (opmynam u
VpPaBHEHUSM  XUMHUYECKHMX  PEaKIuid C  HCMHOJb30BaHHMEM  (PU3NYECKUX  BEIUYHH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00BEMa (H.y.) Ta3oB,
KOJIMYECTBA BEIECTBA; MCIOIh30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JUTSI IPUHATHUS PEIICHUN
B KOHKPCTHBIX JXU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM,

-C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ IJIAHUPOBATE W BBIIIOJHATH XUMHAYECKUN OKCIICPUMECHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOMCTB, KaUE€CTBEHHBIE PEAKIIMU Ha aJIbJETUIbI, KpaxMal, YKCYCHYIO KHUCIOTY; JE€HATypauus
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OETKOB MpPU HArpeBaHUM, IIBETHHIC PEaKIUH OEJIKOB; MPOBOIUTH PEAKLUU HOHHOTO OOMEHa,
OTIPEICNIATh CPEeAy BOIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKlIUU Ha cynbdaT-, kapOoHAT- U
XJIOPUA-aHUOHBI, HAa KAaTHOH AaMMOHMS; peIlaTh SKCIEPUMEHTAJIbHbIE 3aJadd IO TeMaM
«Meramne» u «HeMeramnsl») B COOTBETCTBHHM C MpPaBWJIAMH TEXHUKH O€30MacCHOCTH TpPHU
oOpallleHuu ¢ BellecTBaMU U JaOOPaTOPHBIM O00OPYIOBAHHUEM; MPEICTABISATH PE3YJIbTAThI
XUMHYECKOTO S3KCrIepuMeHTa B (opMe 3amucH YpaBHEHHM COOTBETCTBYIOIIMX pEakUuil H
(dbopMyIupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

-c)OPMHUPOBAHHOCTh YMEHUS aHAIU3UPOBATh XUMUYECKYI0 MH(POPMAIIUIO, MOIyYaeMyIO
u3 pazHbix ucTounukos (CMU, UuTepHeT 1 1p.);

-cOPMHUPOBAHHOCTh YMEHHH COOJIIO/IaTh TpaBHUa 3KOJOTHYECKH IIETIECO00pa3HOTro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIEJIIX COXPAHECHUS CBOETO 30POBBS U
OKPY’KaIOIlleW MPUPOJHON CpE/bl; YUUTHIBATH OMACHOCTH BO3JCUCTBHUS HA KUBBIC OpPraHU3MBbI
ONPEAEIIEHHBIX BEUIECTB, IOHUMAsA, cMbIcH nToka3areis [I/1K;

-1 00y4aroIuUXCsl C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/10POBbsI: C(HOPMUPOBAHHOCTD
YMEHHsI TPUMEHSTh 3HaHUA 00 OCHOBHBIX JIOCTYMHBIX METOAaxX I[IO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHHUIA;

-7 clenblX © cinaboBuAsmux — oOydaromuxcs:  COPMUPOBAHHOCTH  YMEHUS
UCIIOJIb30BATh PelbeHO TOUCHHYIO cucTeMy o0o3HaueHuit JI. bpaitis as 3armicu XuMUYIecKuX

dbopmy.

OK 01.Bpibupare cnocoObl  pemeHUs 3ahad  MPOPECCHOHATBHON  JIEATEIIEHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02.Mcnonp30BaTh COBpPEMEHHbIE CpEICTBA IIOMCKA, aHaIM3a ¥ WHTEpHpeTaluu
uHpopMaLny, 1 UHPOPMALMOHHBIE TEXHOJIOTUHU I BBINOJIHEHUS 3aJad MpodecCHOHATbHON
NEeSITEbHOCTH.

OK 04.2¢ddexTnBHO B3aMOAECHCTBOBATE M pabOTaTh B KOJUICKTUBE H KOMaH/IE.

OK 07.CopnelicTBOBaTh  COXPAHEHUIO OKpYXalollel cpeabl, pecypcocOepekeHuto,
OPUMEHSTh 3HaHUS OO0 W3MEHEHUWU KIMMaTa, HPUHLUINB OepexIMBOr0 IPOU3BOICTBA,
3¢ (}EeKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYALIHSX.
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5. TemaTuyeckuii MJIaH U cojiepkaHue yueoHoii qucuunianusl XUMMU S

O0bem
HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, 1ad0paTopHbie padoThl M NPAKTHYECKUE 3AHATHS, YpoBeHb
pa3/iesioB U TeM caMoCTosITe]IbHAs padoTa 00y4aroIuXcs /;lz;coel; OCBOCHHS
1 2 3 4
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA

Coaeprxanue yueOHOro MaTepuaJa:

KnaccuduKamus XMMUYECKHX 271eMeHTOB (5-, p-, M-3nementTs). BaneHTHbIC

ANEKTPOHBI. BaneHTHOCTb. DJIEKTPOHHAS IPUPOIA XUMUUECKOH CBSI3U. DIEKTPOOTPULIATEIbHOCTD. BU bl 2 1,2
Tema 1.1. (xoBaJIeHTHas1, MOHHAsI, METAJNIMYEeCKasi, BOJOPO/IHAs) M CIIOCOOBI e 00pa30oBaHMs
Crtpoenne aToM0B IIpakTHyeckas pabora
XHMHYECKHX Pemrenne 3amaHuii Ha HCHOJL30BAaHHE XHUMHYECKOM CHMBOJIMKHA M Ha3BaHUM COEIUHCHUH IIO
3JIEeMEeHTOB H - - HOMEHKJIaType MEXIYHApOJHOIO COK3a TEOPETUYECKOM W MPUKIAJHON XUMUUM U TPUBHAIBHBIX
npupoaa Ha3BaHUI JUISI COCTABIICHHSI XUMHUYECKUX (DOPMYJ JABYXaTOMHBIX COCIMHEHUH (OKCHIOB, CYIb(HUIOB, 2 23
XMMHYeCKOH CBA3HM TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB. ’

[IpakTHueckue 3aaHus Ha YCTAaHOBJIEHHUE CBA3U MEXAY CTPOCHHUEM aTOMOB XMMHUYECKUX FJIEMEHTOB U

MEePUOJNYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C

nosio’keHueM Ileproanueckoil CUCTEMBI.

Coaepxanue yueOHOIro MaTepuaJa:

[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyeckuii CMbICIT

Ilepnoguueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUYECKHUX

3JIEMEHTOB, OOpa3yeMbIX HMH IPOCTBIX U CJIOXHBIX BEUIECTB B COOTBETCTBUM C TIOJIOKEHUEM 2 19
Tema 1.2. XUMHUYECKoro aneMeHta B Ilepumogmueckoil cucreme. MHpOBO33PEHUECKOE M HAyyHOE 3HAUYEHUE ’
IHepuoauveckuii [Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.MI. MenaeneeBa. OTKpbITHE HOBBIX
3aKOH W Tadjauua XMMHUYECKHX 3JIEMEHTOB.
JA.A. MenneneeBa IIpakTuyeckas pabora

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aIUI0 XUMUYECKUX

aeMeHTOB «MeTamnueckue / HeMeTaNIMYeCKue CBOWCTBA, 3JIEKTPOOTPULIATENBHOCTh XUMHYECKHUX 2 2,3

3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHEM M MOJOKEHHEM B MEPUOJAUUYECKON CHUCTEME
xuMudeckux dyemenToB .. Menneneenay

Paznen 2. XuMuueckue peakiuu

Tema 2.1. Tunsl

| Conepixanne yueGHOro MaTepuaia:
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OcHOBHOE
XHMHYECKUX
peaxuuit

Knaccudukanus 1 TUIBI XUMHYECKUX PEAKLIUH C ydyacTHEeM HeopraHuyeckux BemecTtB. CocraBieHHe
YPaBHEHUM peakiuil COEJUHEHHUs, Ppa3JIO0XKEeHHs, 3aMelleHHs, oOMeHa, B T.4. pEakUuil TIopeHus,
OKHUCJICHUS- BOCCTAaHOBJICHMUS.

VYpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEb.
CocraBiieHHE U YpaBHUBAaHUE OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI METOJOM 3JIEKTPOHHOI'O
Oananca. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEaKLUU B MPUPOJE, MPOU3BOJCTBEHHBIX Ipoleccax U
KU3HENEATEIIbHOCTU OPraHu3MOB

1,2

IIpakTuyeckas padora

KonunuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 110
YPaBHEHMSM XMMUYECKUX peakiuii. Mob Kak eJMHUIIA KOJIMYecTBa BellecTBa. MossipHas Macca.
3aKOHbBI COXPAHEHHUSI MAcChl U SHEPTUU. 3aKOH ABOraJipo. MosipHblil 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTb ra30B. PacueTsl M0 ypaBHEHUSAM XUMHUUECKUX PEAKIUN C UCIIOIb30BAHUEM MACChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA

2,3

Tema 2.2.
DJIeKTPOIMTHYeCKAS
JUCCOIMALUSA H
HOHHBII 00MeH

Copep:xanue yueOHOro MaTepuasia:

Teopus anexkTpoauTHueckoil nuccounanuu. Monsl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakiiuu HOHHOTO
obmena. CocraBiieHue peakii HOHHOTO 0OMEeHa ITyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAILIEHHBIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHUsI HA COCTABJICHUE HOHHBIX peaKluil

1,2

JlaGoparopHasi pabdora “TuIbl XUMUYECKUX PEaKIUi’”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLINXCsl BEIIECTB) U MPU3HAKOB
XUMHYecKkHux peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHue cpeibl BOJAHBIX PacTBOPOB.
3a/laHusl HA COCTaBJICHHE HOHHBIX peaklui

2,3

O606H.I@.I'OH.IHI>1 YPOK —KOHTPOJIbHAA CTpOCHI/Ie BCIICCTBA U XUMHUYCCKHEC PCAKIINU

2,3

Paszpnes 3. CTpoeHue M CBOHCTBA HEOPTraHMYECKHUX BelIeCTB

Tema 3.1.
Kuaaceupuxanus,
HOMEHKJIATYpa 1
cTpoeHue
HEOPraHUu4eCKHUX
BellecTB

Conep:kaHue y4eOHOTO MaTepHAJa:

[Ipenmer Heoprannyeckoit XUMUNMN. Knaccudukanus Heopranndeckux euiecTs. [IpocTeie u cioxkHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, COM). B3aumocss3b
HEOpPraHMYECKUX BeIIeCTB. ATperatHble cocTosiHusA BeulecTBa. Kpucrannndyeckue u amopdHbie
BEIIECTBA.

Tunsl KpUCTATUIMUECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsipHasi, HIOHHAs, METaJUIMYecKasi). 3aBUCUMOCTb
($U3NYEeCKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAUTMYECKON PEHIeTKH. 3aBUCUMOCTh XUMHUYECKON
AKTHUBHOCTH BEIIECTB OT BH/JIa XUMUYECKOM CBSA3HM U THIA KPUCTAUIMYECKON pemeTku. [[pruanHbl
MHOTr000pasusi BELIeCTB

1,2

IIpakTHyeckas padora

2,3
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HomeHnknarypa HeOpraHM4YeCKHX BEIIECTB: HAa3BaHUE BEIIECTBA MCXOJS U3 MX XUMHUYECKOH (POPMYIIBI
WIA COCTaBJICHME XUMHUYECKOM (OpPMyNbl HCXOAS M3 Ha3BaHUS BEIIECTBA 10 MEXIYyHAapOAHOM
(UIOTTAK) unm TpuBHaIbHOM HOMEHKIIATYPE.

Pemienune npakTruueckux 3ajaHui Mo Kiaaccu(UKaMM, HOMEHKIIAType U XUMUUYECKUM (hopMyiam
HEOPTraHMYECKUX BEILECTB PA3IUYHBIX KIaccoB (yrapHbId ras3, YIJIEKHMCHIbIH Ta3, aMMHUaK, ramieHas
U3BECTh, HETAllIeHasl U3BECTh, IUThEBAs COJIAa U APYTHUX): Ha3bIBATh M COCTABIATH (POPMYIIBI XUMMUYECKUX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.

Hctounuku xumudeckod MH(opManuu (CpeicTB MaccoBoil mHpopmanuu, cetb MHTepHEeT n apyrue).
[Touck nHbopManMu O Ha3BAaHHUSIM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM GopmysaMm

Conep:xaHue y4eOHOro MaTepuaJa:

Mertansl. O6H_II/I€ (1)1/131/1%01(1/16 1 XUMHYECKHE CBOMCTBA MeTaU10B. CIOCOOBI IIOJIy4YCHHUS. 3HayeHHe

METAJJIOB U HEMETAJZIOB B IPHUPOJAE U JKU3HEIEATEIBHOCTH 4YeloBeKa W opraHu3moB. Kopposus 1,2
METAJIJIOB: BUIBI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HUHU
Hemeramner. OOmme ¢u3uyeckne W XWMHUYECKHE CBOWCTBA HEMETAJIOB. THWIHWYHBIE CBOWCTBA
Tema 3.2. PH3HKO- nemetaisioB 1M- VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa coeuHEHUI HeMeTauioB. KpyroBopoTsl 1,2
N — OMOTEHHBIX TEMEHTOB B IIPUPOJIC
CBOIiCTBA XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEUIECTB (OKCUAOB, TUIPOKCUIOB, KUCIIOT,
HeopraHuYecKux coJied U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCIUHECHHM, 1,2
BEIECTB BBICIIIUX OKCHJIOB M TUAPOKCHIIOB
IIpakTnueckas padora
CocraBrieHne ypaBHEHHI XMMHYECKHX pEaKIHUi C y4acTHEM MPOCTBIX M CIOXKHBIX HEOPTraHMYECKHUX
BELIECTB: METAJJIOB M HEMETAJUIOB; OKCHUJOB METAJUIOB, HEMETAIJIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHMH U aM(OTEpHBIX T'MJIPOKCHAOB; HEOPraHWYECKUX CoJeil, 23
XapaKTEePU3YIOIIMX X CBOMCTBA. '
Perienne nmpakTHKO-OPHEHTHUPOBAHHBIX TEOPETHMUYECKMX 3a/laHUil Ha CBOMCTBA, COCTaB, MOJy4YEHHE U
0e30MacHOe HCIIOJIb30BAHWE BAXXHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JesITeTbHOCTH YeJIOBEKa
Conep:kanue yuyeOHOro MaTepuaJa:
Tema 3.3. JlabopaTopHasi padora
HNnentnduxanus «nenTndukanys HeOpraHMUECKUX BEIIECTBY,
HEOPraHMuYecKux Pemenne skcriepuMEHTATBHBIX 337124 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 110 2,3
BellecTB pacrno3HaBaHUIO U MOJYYEHUIO COETMHEHN METAJUIOB U HEMETAJUIOB.

I/I,ZLCHTI/I(I)I/IKEU_[I/ISI HCOPTraHNYCCKUX BCHICCTB C MCIIOJIb30BAHNUEM HUX (1)I/I3I/II(O-XI/IMI/I‘-IGCKI/IX CBOﬁCTB,
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XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, KapOoHaT- U XJIOPUA-
aHMOHBI, HA KATUOH aMMOHHMSI

00001IAIOIIHI YPOK IO MPOMICHHOM TeMe - KOHTPOJIbHAs

2,3

Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

Tema 4.1.
Knaccupuxanus,
CTPOEeHUE U
HOMEHKJIaTypa
OpPraHMYecKux
BelleCTB

Conep:kaHue y4eOHOIro MaTepuaJa:

[losiBiieHME M pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK MOPSIOK COETUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE NOJIOKEHUS TEOPUHU XUMUYECKOIO CTPOEHUS OPraHnYecKux coennHeHni A.M. bytieposa.
VYriepoaHblid CKeJIeT OpraHUuYeCKOW MOJICKYJIbI. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
CTPOCHMSI MOJIEKYI.

N3omepus u u3omepsl.

[Tonsatue o pyHkumoHanbHO rpynmne. Pagukan. IpuHiuns! kiaccupukanuy opraHu4ecKux
COCIUHCHUM.

MesxayHapoiHasi HOMEHKIIAaTypa U IPUHIUIBI HOMEHKJIATYpbl OpraHuuecKkux coequHeHuit. [lonstue 06
a30TCOJEPKAIINUX COSIUHEHMSIX, ONOJIOTMYECKN aKTUBHBIX BellecTBax (YIJIeBOAAX, )KUpax, OelKax u
Jp.), BEBICOKOMOJIEKYJIIPHBIX COETMHEHUAX (MOHOMED, NOJIMMEpP, CTPYKTYPHOE 3BEHO)

1,2

IIpakTnyeckas padora

HomeHnknatypa opraHM4ecKux COeTUHEHNH OTAEIbHBIX KJIACCOB (HACBILICHHbIE, HEHACBILIEHHbIE U
apOMAaTUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, PEHOIIBI, alIbICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U IP.)
CocraBieHre MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYJI OpPraHMYECKHX BELIECTB OT/EIbHBIX
KJIaCCOB, HWCITONIb3YSl WX Ha3BaHUS 10 CUCTEMATHUYECKOW W TPHBHAJIBHOH HOMEHKIAType (ITHIIEH,
alleTWIeH, TJIMLEpHUH, (QeHous, (opMaibAeru], YKCyCHas KHUCIIOTa, TiIMLIMH). Pacdersl mpocreimiein
(hopMyJIbl OpraHu4ecKO MOJIEKYJIbl, HCXO/IsI U3 3JIEMEHTHOI0 cocTana (B %)

2,3

ConepxaHue y4eGHOro MaTepuaJia:

OU3NKO-XUMUYECKUE — CBOWCTBA OPTaHUYECKUX COEAMHEHUN OTIENBbHBIX — KIACCOB (OCOOCHHOCTH
KJIacCU(PUKAIMKA ¥ HOMEHKJIATYPBl BHYTPHU KJIacca; TOMOJIOTHUECKHUH psia U oOmast popMyria; U30Mepus;
(dbu3nUecKre CBOMCTBA; XUMUYECKHE CBOWCTBA; CIOCOOBI OTyUEHUS):

—- TpeIeNbHbIE YIIIEBOAOPOAb! (aJIKaHbl U LUKJIOAJIKaHbl). 'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIJIEHHOCTU U ObITy. CBOMCTBA MPUPOJHBIX YIIIEBOIOPOJIOB, HAXOXKACHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HemnpenenbHble (aJKEHbl, aJKWHBl M alKaJueHbl) W apOMaTHUYECKUE YIrieBoAopoabl. ['openue
alEeTUIIeHa KaK HICTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHH JUIsl CBAPKU M PE3KH METAJIIIOB

1,2
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— KHCJIOPOCOAEPIKAINE COSTUHEHUS (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI, AJIbJCTUIbI
U KETOHBI, XWpPBI, yriaeBozbl). [IpakTuueckoe NpUMEHEHHE OSTWICHIVIMKOIS, TIHMIEpuHa, (eHoa.

[Ipumenenne Qopmanpaernaa, aneTanbAerHia, YKCYCHOH KHCIOTHl. MpUla KaK COJHM  BBICIIUX 1,2
KapOOHOBBIX KHCJIOT.
Moromue CBOMCTBA MbUIA
— a30TCcOoJepXKallie COCAMHEHHs (aMUHBl M AMUHOKMCIOTHL, Oesku). BpicokomonekynspHble
COeMHEHUS (CUHTETHYECKHE M OMOJOTHYECKU-aKTHBHBIC). MOHOMEp, MONKUMEp, CTPYKTYPHOE 3BEHO. 19
[TonmMepu3zanus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS. ’
I'eneTndeckas CBsI3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIMHECHUN
IIpakTuyeckas padora
Tema 4.2. CBoiicTBa OpraHMYeCKMX COECIUHEHUM OTHENbHBIX KJIACCOB (TpUBHMAJIbHAs M MEXIyHapOAHAs
CaoiicTBa HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOMyYeHUs): IIpeJesibHble (AJIKAHbI M IIUKJIOAJIKaHbI),
OPraHu4ecKux HeTpeeTbHbIe (AIKSHBI, aJIKHHBI ¥ aJIKaJHeHbl) ¥ apOMaTHYECKUE YTIIEBOJIOPOIbI, CIUPTHI U (EHOIHI, 23
coeIMHeHU KapOOHOBBIE KHCIIOTHI '
W »>dupel, anpreruapl U KETOHBI, aMUHBI W aMUHOKHCIOTHI, BBICOKOMOJICKYJISIDHBIE COEIMHEHHUS.
3aJaHusl Ha COCTAaBJIICHUE YPAaBHEHMM XMMMUYECKHUX PEAKUUN C y4acTUEM OPraHMYEeCKUX BEIIECTB Ha
OCHOBaHUU MX COCTaBA U CTPOCHMUSI
IIpakTuyeckas padora
CocraBneHne cxeM peakuuii (B TOM 4YuClE€ N0 MPENJIOKEHHBIM IEMOYKaM IpEeBpalleHUi),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHNYECKUX COETMHEHUN OTJeNbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIy4EHUsI W Ha3BaHWE OpPraHWYEeCKHX coeAuHeHud 1o TtpuBHanbHOM WJIM MexnyHaponHon 2,3
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OpPraHMYECKHX
COEIMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnas padora
“IIpeBpaleHust OpraHM4eCKUX BEUIECTB IIPU HATPEBaHUM . 23
[Tonyyenue 3TUIIEHa M U3yYEHHE €r0 CBOMCTB. MoenupoBaHue MOJIEKYJI U XUMUYECKUX MPEBPAICHUI ’
Ha IIPUMEpE dTaHa, TUICHA, alleTUIIEHA U JIP.
Conep:kanue y4yeOHOro MarepuaJa:
buooprannueckue coenuHenus. IlpuMeHeHne u Ouonormueckass poyib yriieBoaoB. OKucIeHHE
YIJEBOJOB— HCTOYHUK DSHEPrUM IKUBBIX oOpraHu3sMoB. OOjacTu TNpPUMEHEHHS aMHHOKHCIIOT. 12
[IpeBparenust OenkoB MUIIK B opranu3me. buonornueckue ¢pynkunu 6enxo. buonornueckue pyHkmun ’
XKHUpoB. Poib oprannyeckoil XuMuM B pelieHHH po0sieM MUIIeBor 0e30MacHOCTH
Ponp opranuuyeckoil XMMHHM B peUIEHHMH NpobJieM SHepreTudyeckoi 0e30MacHOCTH, B Pa3BUTUHU 1,2
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Tema 4.3.
Nnentuduxanus
OpPraHMYecKux
BelllecTB, HX
3HAYEHHE U
NnpUMeHeHUe B
OBLITOBOM H
MPOU3BOJACTBEHHOM
JeSITeIbHOCTH
YeJIoBeKa

MEIHIIMHBI, CO3JaHIH HOBBIX MAaTEPHUAIIOB, HOBBIX MCTOYHHUKOB dHEPTHU (aJbTCPHATUBHBIC UCTOYHHKHU
SHEPTHH).

OnacHOCTh BO3ACWCTBHS HA JKMBBIE OPraHU3MBl OPraHUYECKHX BEHICCTB OTIEIBHBIX KIJIACCOB
(YrneBoopobl, CHUPTHL, (EHOJNBI, XJIOPOPTaHHUYECKUE IPOU3BOJIHBIC, albJCTHIBI U Jp.), CMBICI
MOKa3aTess MPeAesIbHO TIOMYCTUMOM KOHIIEHTPAIUU

JlabGoparopHasi padora

“Unentuduxanysi OpraHn4ecKuxX COCTMHEHUIN OTACIbHBIX KJIaCCOB”

NnenTudukanus opraHn4ecKiux COSTUHCHUH OTICIbHBIX KJIACCOB (Ha MpUMEpe allbJCTU/I0B, Kpaxmalia,
YKCYCHOUM KHCJIOTBI, OSJIKOB H T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XHMHUECKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakuui. JleHarypamuss Oejlka ©Ipd HarpeBaHuWW. LIBeTHBIE peaknuu OEJIKOB.
BO3HUKHOBEHHE aHAIMTUYECKOTO CUTHAJIA C TOYKH 3PECHUS XMMHUYECKUX IPOIECCOB MPHU MPOTCKAHUU
KauyeCTBECHHOM PEaKIMH, MO3BOJISIONICH WACHTH(MHUIIMPOBATH MPEAI0KEHHbBIC OpraHUYeCKHE BEIECTBA

2,3

O06001maronui ypok 1o Teme

2

2,3

Pazges 5. KuneTnueckue U TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKHUX pPeaKkuni

Tema 5.1 Cxopoctb
XHMHYECKHX
peakuuii
XumMuueckoe
paBHOBecHue

Copep:xanue yueOHOIro MaTepuasia:

CKopocThb peakiny, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOIbI PEAruPYIOIIUX BEIIECTB,
KOHIIEHTPALMU PearupyonIiX BeIIecTB, TEMIEPATYPhl U MJIOIAJAN PEAKIIUOHHOMN MTOBEPXHOCTH.
TeroBbie 3G GEKTH XUMUYECKUX PEAKIiA. DK30- U YHIOTEPMHUYECKHUE, PEaKIINH.

OO6patumocTh peakiuii. XUMUYeCKOe PAaBHOBECHE U €r0 CMEIEHUE TI0]] IEHCTBUEM Pa3INYHBIX
(akTOpoB (KOHIIEHTpALMs PEareHTOB WIN IPOJYKTOB PEaKIUy, 1aBJIeHUe, TEMIepaTypa) ISl CO3/IaHus
ONTUMAJIbHBIX YCIOBUM MpoTeKaHusl xumudeckux npoueccon. [Tpunmun Jle [larense

1,2

IIpakTnyeckas padora

Pemenne npakTUKO-OpMEHTHUPOBAHHBIX 3aJaHUIl Ha aHauu3 (QaKkTOPOB, BIMSIONIMX Ha H3MEHEHHE
ckopoctu 1K Xxumuueckoil peakuuu, B T.4. ¢ MO3UIMHA 3KOJOTMYECKH I€1€COO0PA3HOr0 MOBEIEHUS B
OBITY U TPYAOBOH NEATENHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0pPOBbS M OKPY)KAIOIIEH MPUPOTHOU
CpEIbl.

Pemenne npakTMKO-OPMEHTHPOBAHHBIX 3aJaHM Ha npuMeHeHne npuHnuna Jle-Illarense s
HaXOXKJCHHUsS HAlpaBICHUS CMEILICHHsS paBHOBECHUS XHMHYECKOH peakiuu U aHanu3 (pakTopos,
BIIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

2,3

Pa3znen 6. PacTBopsbl

Conep:kanue y4yeOHOro MmaTepuaJa:

PaCTBOpCHI/IC KakK (bH3HKO-XHMPI‘ICCKHfI rmpomnecc. PaCTBopBI. CnocoObl IIPUT'OTOBJICHUSA PACTBOPOB.

1,2
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Tema 6.1.

PactBopumMocTs. MaccoBasi 107151 pacTBOpEHHOT0 BetiecTBa. CMBICIT MTOKA3aTesl MPEeIbHO JIOMTyCTUMOM

IlonsiTue o KOHIIEHTPALUHU U €r0 MCII0JIb30BaHUE B OLIEHKE 3KOJIOIMYEeCKOi 0€30IaCHOCTH.
pacTBopax [IpaBuia SK0JIOTHYECKHU 11eNIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW ACATEIBHOCTH B IIEIISAX
COXPaHEHMsI CBOETO 3[J0POBbs U OKPYXKAIOLIEH MPUPOIHON CPeibl; ONTACHOCTh BO3JEHCTBUS HA KHUBbIE
OpTraHU3MBbI ONPE/ICTICHHBIX BEIIECTB.
IIpakTnyeckas padora
Pemienue npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 33/1aHUI HA PaCTBOPHI, UCIIOJIb3yEeMbIe B OBITOBOH U 2 2,3
IIPOU3BOJICTBEHHOM JIeSITEIbHOCTH YeJIOBEKa
Copep:xaHue yueOHOI0 MaTepUaJa:
Tema 6.2 JlabopaTopHas padora
HccaenoBanue «[IpurotoBrienne pacTBOpoB». [IpuroroBieHue pacTBOPOB 3a1aHHON (MaccoBOM, %) KOHIIEHTpAIHH (C 9 23
CBOMCTB PACTBOPOB | MPAKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMHU) U OTIPEJIEIEHUE CPEJIbl BOJHBIX PACTBOPOB. ’
Pemienue 3a/1a4 Ha MPUTOTOBJICHHE PACTBOPOB
Paznes 7. Xumusi B ObITY M IPOU3BOJICTBEHHOI 1eATEILHOCTH YeJ0BeKa
Conep:xanue yueOHOr0 MaTepuaJa:
Hoselilme 10CTHKEHUsI XUMUYECKON HAYKH M XUMHUYECKON TeXHOJIOrHU. Poib Xxumuu B obecriedeHun
9KOJIOTMYECKOM, SHEPreTUUECKON U MUILEBOI 0€3011acCHOCTH, pa3BUTHM MeaUIMHbL. [IpaBuiia noucka u 5 12
Tema 7.1 aHaJIN3a XUMUYECKOM I/IH(i)OpMaHI/II/I U3 PA3IUYHBIX MCTOYHUKOB (Hay4Has U yueOHO-Hay4Has ’
Xumnst B ObITY M JuTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb MHTepHeT)
NPOH3BOICTREHHO IIpakTHyeckas paﬁouTa } }
eSTeTLHOCTH [Touck m ananms KefiCOB O NPUMEHCHNM XMMWYECKHX BEWIECTB M TEXHOJNOTHH C yueTOM Oymymei
acioBeKa) npopecCUOHATbHON ~ JeSITENbHOCTH [0  TeMaM:  Ba)KHEMIIMEe  CTPOUTENbHbIE  MaTepualbl,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpacKH, CTEKJIO, KepamMHKa, MaTephaibl i DIEKTPOHHKH, 2 2,3
HaHOMaTepHualibl, TEKCTUJIbHbIE BOJIOKHA, MCTOYHHKH HHEPIUH, OpraHWYeCKHMe M MHUHEpalIbHbIE
yoOpeHus, JIEKapCTBEHHBIE BEIIECTBA, OBITOBAST XMMUSI.
3anmra: [IpeacraBiaeHue pe3ynbTaToB pelleHus KeicoB B (hopMe MUHHU-IO0KIA/a ¢ Ipe3eHTaluen
JlndpdepeHunpoBaHHbIN 3a4ET 2

Paboueit mporpaMMoii mperycCMOTPEHO BBIOJIHEHNE OTAEIBHBIX BUJOB padoT, CBSI3aHHBIX ¢ OyymIeil npodeccHoHalbHON AEATENbHOCTBIO, B opMe
MPAKTUYECKON MOATOTOBKU B 00bEME 32 yacoB
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6. MaTepuaJibHO-TeXHHMYECKOe U y4eOHO-MeTouYecKoe obecrneyeHue

6.1. TpeGoBaHusI K MHHHUMAJLHOMY MATEPHATbHO-TEXHHYECKOMY H Y4yeOHO-
METO/IMYeCKOMY o0ecle4eHHI0 YCJOBHH  peajM3alldd  NPOrpaMMbl  JTHCHHMIIMHBI
npearnosiaraeT Haauyue YydeOHbIX KaOMHEeTa XHMHUH, B KOTOPOM HMEETCS BO3MOXHOCTb
obecrieunTh CBOOOAHBIN aocTyn B MHTepHEeT BO BpeMs Y4eOHOro 3aHATHA M B IEPUOJ
BHEYUYCOHOM JIEATETLHOCTH O0YJArOIINXCS.

B cOCTaB KaOMHETOB XMMUU BXOJAT JIAOOPATOPHUH € JIAOOPAHTCKOM KOMHATOM.

[Tomemenuss kabuHeToB (U3MKHM, XUMHUHM M OHOJOIMM [JOJDKHBI  yJOBIIETBOPSTH
TpeboBanussM CaHUTAPHO-INIUIEMHOIOTHYECKUX TpaBuil 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-
02) u OBITH OCHAIIEHBI THIIOBBIM OOOPYIOBAaHUEM, YKAa3aHHBIM B HACTOSIIUX TPeOOBaHUSX, B
TOM YHCJIE CIEHUATU3UPOBAHHON yueOHOI MeOenbio M cpeAcTBaMHU O0y4YeHHS, JOCTATOYHBIMU
JUIs1 BBITIOJTHEHHSI TPEOOBAaHUH K YPOBHIO MOATOTOBKH 00YYarOIIUXCS.

B KaOMHeTax uMeeTcs MyJIbTUMEIUiiHOe 000pyAoBaHHE, NOCPEICTBOM KOTOPOIO
YYaCTHHUKHM 00pa30BaTEIbHOIO Mpoliecca MOI'YyT IPOCMAaTPUBATh BU3YallbHYIO MH(OpMAIUIO IO
¢bu3uke, coznaBaTh Npe3eHTALMH, BUACOMATEPUANIBI U T.II.

B cocTaB Yy4eOHO-METOJAMYECKOTO U MAaTepUaJbHO-TEXHHUYECKOTo 00ecredyeHus
MPOrpaMMBbl YI€OHOU TUCITUTUTMHBI «XHMHSI» BXOIAT:

o MHOTO(YHKIIMOHATBHBIA KOMIUICKC ITPETIOIaBaATEIIS;

o HarJsiHble 1MOCOOUs (KOMIUJIEKTHI Y4YeOHBIX TaONuI], IUIAKaTOB, MOPTPETHI
BBIIAIOIINXCS YYCHBIX B 00JIACTH €CTECTBO3HAHUS U T.11.);

o MH(OPMaLIMOHHO-KOMMYHUKAIIHOHHBIE CPEJICTBA;

. 9KPaHHO-3BYKOBBIC ITIOCOOUS;

. KOMIUJIEKT 3JIEKTPOCHA0KEHUSI KAOMHETOB;

o TEXHUUYECKUE CPEJICTBA O0yUEHUS;

o JEMOHCTpAIlMOHHOE 000pyJnoBaHue (0OOLIEro Ha3HAYCHHs] M TEMaTHYECKHe
HabopBHl);

. nabopaTopHoe o0opyaoBaHue (00IIEro Ha3HAYCHHUS M TEMaTUYeCKHe HaOOophI, B

TOM YHUCJIC I MOCTAHOBKU JEMOHCTPAIIMOHHOI'O 1 YYHCHUYCCKOT'O SKCIICPUMCHTA, peaKTI/IBI)I);

L CTaTUYCCKUC, IWHAMHUYCCKUC, IACMOHCTpPAOMOHHBLIC W pPa3sJaTOYHBIC MOICIIH,
BKJTIOYAsi HATYPaJIbHbIE OOBEKTHI,

o BCIIOMOTaTeNIbHOE 000pYy/I0BaHHE;

o KOMIUIEKT TEXHHYECKOW JOKYMEHTAIlMM, B TOM YHCIIE TaclopTa Ha CpeICTBa

00y4YeHHs, THCTPYKIIMH 10 UX HCIIOJIb30BAHHUIO U TEXHUKE 0€30MMacHOCTH;

° OubmmoTeyHbIi HOHI.

B 6ubnnoreunsiit GoHa BXOAAT yuyeOHHMKH, yueOHO-MeToaudeckue KoMiuiekTsl (YMK),
o0eCTeYnBaOIIME OCBOCHHE YUEOHOW IUCHUIUIMHBI «XUMHS», PEKOMEHJIOBAaHHBIE WIIH
JIONYIIEHHbIE Ul HWCHOJb30BaHUSA B NPOQPEecCHOHATbHBIX O0pa30BaTEeNbHBIX OpraHU3alusX,
peanu3yonmx o00pa3oBaTelbHYI0 MPOTrpaMMy CpeiHero ofmero oOpa3oBaHus B Ipejenax
ocoenus OITOII CITO Ha 6a3ze 0CHOBHOTO 001IeT0 00pa30BaHuUs.

buGnuoteunsiit  GoHa comepkHUT (U3MYECKHE HHIMKIONEINM, aTiachl, CIOBapH,
CIPAaBOYHHUKHU 1O (PU3MKE, XUMUHU, OMOJIOTUH, HAYYHYIO U HAYyYHO-TIOMYJISPHYIO JIUTEPATypy
€CTeCTBEHHO-HAYYHOTO COJICPKAHMUS.

B mpomecce ocBoeHHs MporpamMMbl y4eOHOH TUCHMIUITMHBI CTYACHTHI JOJDKHBI MMETh
BO3MOYKHOCTB JIOCTYIa K 3JIEKTPOHHBIM y4eOHBIM MaTepHajaM IO €CTECTBO3HAHMIO, BKITIOYAS
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¢u3MKy, XUMHIO, OHOJIOTHIO, HMMEIONIMMCS B CBOOOJHOM JOCTyre B ceTH VHTepHEeT
(27IEKTPOHHBIM KHUTaM, IIPaKTUKyMaM, TecTaM, maTepuaiam EI'D u np.).
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6.2 ndopmanuonHoe odecrieueHne 00ydeHust

OcHoBHas IUTEPATYPA
Iadpuensin O. C. Xumus. 10 xmacc: 6a30Bbiii ypoBeHb: yueOnuk / O. C. I'abpuensn, U. T

Octpoymos, C. A. CrnaakoB. — 6-e u3z., crep. — Mocksa: IIpocBemienune, 2024. — 128 ¢. —
URL: https://e.lanbook.com. — Pexxum nocryma: o noanucke. (PITY)

Ia6puensn O. C. Xumus. 11 xmacc: 6a3oBbii ypoBeHb: yuebnuk / O. C. I'abpuensa, U. T
Octpoymos, C. A. CrnaakoB. — 6-e u3z., crep. — Mocksa: IIpocBemenune, 2024. — 127 ¢. —
URL: https://e.lanbook.com. — Pexxum pocryma: o noamucke. (PITY)

Pymsutuc I'. E. Xumusi: 6a30Bblil ypoBeHb: YU€OHHK, pa3pab0OTaHHBIA B KOMILJIEKTE C y4eOHBIM
nocoOuem s 00pa3oBaTEeNbHBIX OPraHU3ALUH, PeATH3YIONIMX 00pa30BaTEIbHBIC MPOrPaMMbI
cpennero npodeccuoHanbHoro oopazosanus / I'. E. Pymutuc, ®. I'. ®enpaman. — Mockaa:
[Mpoceemienue, 2024. — 336 ¢. — (Yueonux CITO). — URL: https://e.lanbook.com. — Pexum
noctyna: o nognucke. (PITY)

Papeuxnii A. M. XuMus: 6a30Bblil ypOBEHb: TPEHUPOBOYHBIE U IPOBEPOUHBIE PAOOTHI: yueOHOE
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C y4E€OHHKOM Ui OOpa3oBaTeNbHBIX OpraHU3allui,
peanu3yronmx o0pa3oBaTellbHbIE IPOTrPaMMBI CpEAHETo MpodeccnoHanbHOro oopazoBanus / A.
M. Papenkuii. — Mocksa: IIpocemenne, 2024. — 80 c¢. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pesxxum moctyna: mo noanucke. (PITY)

Pynasutuc I'. E. Xumus: 6a30Bblil ypoBeHb: yueOHUK, pa3paO0TaHHbBIN B KOMILIEKTE C y4eOHBIM
nocobueM st 00pa30BaTENbHBIX OpraHU3alUil, pearu3yonx 00pa3oBaTelbHbIE MPOTPAMMBbI
cpennero npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®. I'. denpaman. — Mockaa:
[Ipoceemenue, 2024. — 336 c. — (Yuebnuk CII10O). (PITY) — 60 k3.

Panenxuii A. M. Xumus: 6a30Bblil ypOBeHb: TPEHUPOBOUHBIE U IPOBEPOUHbIE pabOTHI: yueOHOe
nocobue, pa3paboTaHHOE B KOMIUIEKTE C Y4€OHMKOM JUIsl OOpa3oBaTeNbHBIX OpraHU3alMid,
peanu3yromux o0pa3zoBaTeIbHbIE MPOTPaMMBI CpeIHEro MPodecCHOHATIEHOTO 00pa3oBaHus / A.
M. Panenxuii. — Mocksa: [Ipocsemenue, 2024. — 80 ¢. — (Yuebnuk CIIO). (®@IIY) — 60
IK3.

JlomoJHHUTENbHAA JJUTEPATYPA

Xumus. 10 knace: yrnyoneHHsli ypoenb: yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox pegakuuent B. B. Jlynuna. — 11-e uza., crep. — Mocksa: [Ipocsemienue,
2024. — 446 c.: mn. — URL: https://e.lanbook.com. — Pexxum moctyna: mo nozamnucke. (PITY)

Xumus. 11 kaace: yrnyoneHnsiii yposenb: yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. Jlyaun ; mon pemakmueir B. B. Jlyumna. — 11-e m3xa., crep. — Mocksa:
[Mpoceemenue, 2024. — 478 c.: wi. — URL: https://e.lanbook.com. — Pexxum mocrymna: mo
noamnucke. (PITY)
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7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOM JESATEJIBHOCTHU

KoHTponb M OIllGHKa pe3ylbTaTOB OCBOCHHUS YYCOHOW JMMCHUIUIMHBI OCYIIECTBISICTCS

npenoaaBarcjicM B IPOHCCCC MPOBCACHUA IMPAKTHUYCCKUX 3aHSITI/II7I, TCCTUPOBAHHA, a TAKXKC

BBITIOJTHEHU A O6y‘laIOHII/IMI/ICH HHAUBUAYAJIbHBIX SaﬂaHI/Iﬁ n HpOMGX(YTOHHOﬁ aTTeCTaHHeﬁ.

MeTo 161 KOHTPOJIS HANIPaBJICHBI Ha IPOBEPKY 00yUYaAIOLINXCS:

v

— BBIIIOJIHATE YCJIIOBHUA 3JaHHA Ha TBOPUYCCKOM YPOBHEC C IIPCACTABJICHUCM

COOCTBEHHOI ITO3UIIMY;

v
v

— ACJ1aTh OCO3HAHHBIN BBI60p croco0oB ,HCfICTBPIfI N3 paHEC U3BCCTHHIX,

—OCYILECTBIATh KOPPEKIHIO (MCHpaBiIeHUE) CIEIaHHBIX OMIMOOK HAa HOBOM

YPOBHE IpeyIaracMbIX 3aJJaHHI;

v

— paboTaTh B IpyIMIe U NPEJICTABISATH KaK CBOIO, TaK U MO3UIUIO TPYIIIIHI

Conepxanue
o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/I0B /1eSITeJIbHOCTH
CTY/ICHTOB (Ha ypOBHe Y4eOHbIX /IeiiCTBHIN)

@®opMBI U METO/IbI
KOHTPOJIAA M OLleHKH
pe3yJbTaTOB 00yUYeHHUsI

Pazgen 1. OcHoBBI

-c(hOpMHPOBAHHOCTH MPECTaBICHUI: 0

Texkymuii KOHTpPOJL B

CTPOCHUS XUMHYECKON COCTaBJISIOUIEH €CTECTBEHHOHAay4HOH | opme:

BElIECTBa KapTUHBl MHUpa, pOJIM XMMUU B TO3HAHWUU SIBJIEHUM | - YCTHOIO M IMUCBMEHHOIO
OpUpobl, B POPMUPOBAHUHU MBIIIICHUS U KYJIBTYPBI | OIPOCA;

Paznen 2. JUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, | - IPAKTUYECKHUX padoT;

XuMuueckue HEOOXOIMMON Il pelIeHusl NMPAaKTUYECKUX 3a/ad U | - JJabopaTopHBIX paboT;

peakuuu HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY | - TECTUPOBAHHUS 10 TEMAM.
3I0POBBIO U IPUPOJIHON CpenE; Py0e:xxHbIN KOHTPOJIb B

Paznen 3. -BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HaHUH, | (hopme:

Crpoenue n KOTOpas BKJIOYAeT: OCHOBONOJArarollue IOHATUS | - HPOBEPOUYHBIX paboT 1o

CBOICTBa (XMMUYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKA | OCHOBHBIM T€MaM

HEOPraHUYECKUX aTroma, s-, P-, d-2JIeKTPOHHbBIC OPOUTAIN AaTOMOB, HOH, | AUCHHUILIHHBL;

BELIECTB MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, | - KOHTPOJIbHBIX PadoOT 1O
CTENIEHb OKMCIECHHMS, XUMHYECKas CBs3b , MOJb, | JBYM pa3lenam

Paznen 4. MOJIIpHasi Macca, MOJSIPHBIA O0bEM, YIJIEPOJHBIN | TUCIUILIMHBI,

Crpoenne n cKeneT,  (yHKIMOHANbHAs  IpyIna,  paguKkal, | - OTYETHI IO

CBOICTBa U30MEpUs,  HM30MEphl,  TOMOJIOTMYECKHH  psl, | Ja00paTOPHBIM U

OpPraHUYECKUX TOMOJIOTH, YIJIEBOJIOPOBI, KHCIIOpOJI- U | IPaKTUYECKUM paboTam.

BEILIECTB a30TcoJeprKaIne COETMHEHUS, o6uonorudeckd | UTOroBblii KOHTPOJIb
aKTUBHBIE BellecTBa (YIJeBOABI, >KUPHI, Oenku), | B hopme

Paszpnen S. MOHOMED, HIOJINMED, CTPYKTYPHOE 3BEHO, | AU(PepeHInpOBaHHOT

Kunernueckue u BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS, | O 3a4éTa

TEPMOJUHAMHYECK KpUCTAJTIMYECKasl ~ pemérka, TUMBl XUMHYECKUX

ue peaknuii (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30-H

3aKOHOMEPHOCTH SHJIOTEPMHUUYECKHE, PEAKIMd HOHHOTO OOMEHa),

IIPOTEKAHUS pacTBop, AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI,

XUMHYECKHX JEKTPONIUTHYECKAsT  JAMCCOLMAINS,  OKHUCIHUTEb,

peakuuit BOCCTAaHOBUTENb, CKOPOCTb XMMHMUYECKOH pEaKIuH,
XUMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHs

Paznen 6. XUMHYECKOTO CTPOEHUSI OPraHUYECKUX BEILECTB A.

PactBops1 M.  byrnepoBa, Teopus  IIEKTPOJIUTHYECKOU
Jucconyanuu, nepuogudeckud  3akon . M.
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Paznen 7. Xumus B
OBITY U
MPOU3BOACTBEHHOMN
NesITeNIbHOCTH
YyeJioBeKa

Menneneesa, 3aKOH COXpaHEHHS Macchbl),
3aKOHOMEPHOCTH, CHMBOJHMYECKUHA SI3bIK XUMHH,
(aKTOJIOrHUECKUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE,
MOJlyYueHUu U 0Ee30MacHOM  HCIIOJIb30BAHHUU
BOKHEUIIMNX HEOPraHMYECKUX M  OPraHMYeCKUX
BEUIECTB B OBITY M MPAKTUYECKOH 1E€ATEIbHOCTH
YeJI0BEKa;

-c(OpMUPOBAHHOCTH YMEHHH BBISIBJISITh
XapaKTepHbIE TPU3HAKU

U B3aUMOCBS3b  M3YYCHHBIX  TOHATHUH,
OPUMEHSATh ~ COOTBETCTBYIOIME  MOHATHA  NpU
ONHMCAHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX H
OpraHMYeCKHX BEIIECTB W WX IPEBPAILCHHIA;
BBISIBJISITH  B3aMMOCBSI3b XMMHMUYECKUX 3HAHUUH C
MOHITHSIMH u MPEICTaBICHUSIMH IpyTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

-chopMHUPOBAaHHOCTH yYMEHHWIl  HCIIOJIb30BAThH
xummnueckyo HomeHknarypy IUPAC u tpuBuanbHbie
HA3BaHMS BAaXKHEWMIUX BEIIECTB (ITUJICH, alleTUJICH,
mmnepud,  ¢eHos,  QopMaNbIETHI,  YKCyCHas
KHUCIIOTA, TJIMLWH, yrapHbIA Tra3, YIVIEKUCIBIA Tas,
aMMHaK, TalleHash W3BEeCTh, HEralleHas W3BECTb,
NUThEBast coAa M JOp.), COCTaBIATH (POPMYIIBI
HEOPraHMYECKUX M  OPraHWYEeCKHX  BEUIECTB,
YpaBHEHUS XHUMHUYECKHUX pEaKUUl, OOBICHATh HUX
CMBICII; TIOATBEPKIATh XapaKTEpPHbIE XHUMHYECKHE
CBOICTBa BEIICCTB COOTBETCTBYIOIIUMU
IKCIIEPUMEHTAMHU U 3aIMUCSIMH ypaBHEHUH
XUMHUYECKHUX PEaKIIHii;

-chopMHUPOBAaHHOCTH YMEHHH yCTaHABIUBAThH
MPUHAJICKHOCTh U3YYEHHBIX

HEOPTaHMYECKUX M OPraHWYECKHX BEIIECTB K
oTpeieIeHHBIM KJIaccaM | rpyInam

COCIMHEHUH, XapaKTepu3OBaTh HMX COCTaB M
Ba)XHEHIIIME CBONCTBA; ONPEACIIATh BUIbI

XUMHAYECKHX CBsi3el (KOBaJICHTHAs, WOHHA,
MeTaIITN4ecKast, BOAOPOIHAS ), TUIIBI

KPUCTAJUTNIECKUX pemeToK BEIIECTB;
KIIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

-BIIQJICHUE OCHOBHBIMH METOJaMH HAYyYHOTO
MO3HAHUS  BEIIECTB U  XUMUYECKUX  SBICHHM
(mabmrosieHue, U3MEpeHue, SKCTIEPUMEHT,
MO/JIEIUPOBAHHKE);

-copMHUPOBAaHHOCTP ~ YMEHHH  TPOBOJIUTH
pacuéTel MO0 XUMHYECKHM (HOpMYyJIaM U YpaBHEHHUSIM
XUMHUYECKHIX peaxmmii c UCTIOJIb30BaHUEM
(GU3MUECKUX BEIMYUH, XapaKTepU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00bEéMa (H.y.)
ra3oB, KOJIMYECTBA  BEIIECTBA;  HCIOJIb30BATh
CHUCTEMHBIC XHMWYECKHE 3HAHWS [UIA TPHHITHUS
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHUEM;

26




-cOPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATH H
BBITIOJTHATH XUMHAYCCKHM SKCIIEPUMEHT
(npeBpallieHUss ~ OPraHUYECKUX  BEIIECTB  MpHU
HarpeBaHWM, IOJYyYEHHE JTUICHA W H3YYCHHE €ro
CBOMCTB, Kaue€CTBEHHBIC pEAKIMU Ha allbJCTUIbI,
KpaxMajl, YKCYCHYIO KHCIIOTY; JeHaTypamus OelIKoB
OpH  HArpEeBaHUW, I[[BETHBIC pEAKIMH  OCIIKOB;
MIPOBOJIUTh PEAKIIMH HWOHHOTO OOMEHa, OMpEeneysiTh
cpeny BOJAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIIMHU Ha
cynbdar-, kapOboHaT- U XJIOPUA-aHHUOHBI, HA KAaTHOH
aMMOHHUS;, pellaTh SKCIEPUMEHTAJIbHBIC 3aJa4dl I10
TeMaM «Metame» U «HemeTasl») B COOTBETCTBUU
C TMpaBWJIaMH  TEXHHKH  OE30MacHOCTH  MpH
oOpamieHun ¢ BeEHIECTBaMH M JJAOOpAaTOPHBIM
000pyI0BaHUEM; MPEACTABISATh pe3yabTaThI
XUMUYECKOTO JKCIEepuMeHTa B QopMe 3alucu
YpaBHEHUH COOTBETCTBYIOLIUX peakuuin u
dbopMynupoBaTh  BBIBOJABI HAa  OCHOBE  OTHUX
pEe3ynbTaTOB;

-cOPMHPOBAHHOCTh YMEHHUS AaHAIU3UPOBATH
XUMHUYECKYI0 MHPOPMAIUIO, MOTYYaeMyI0 U3 Pa3HbIX
uctounukoB (CMU, Uurepuer u np.);

-c(hOpMHPOBAHHOCTh yYMEHUMI co0Ir01aTh
MPaBHJIa KOJOTUICCKH LIETIECO00Pa3HOTO IMOBEICHIS
B OBITY W TPYIOBOW [EATEIHHOCTH B IENAX
COXpaHEHHUSI CBOETO 3JI0POBbS UM  OKpYyXKaromen
MPUPOAHOMN Cpebl; YUUTHIBATH OITaCHOCTB
BO3JICUCTBHUSl Ha >KHMBBIC OPraHU3MBI OINPEIEICHHBIX
BEIIECTB, TOHMMAs, cMBICT mokazarteis I1JIK;

-ig - o0ydalmmxcs € OTpaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0pOBbsi:  C(DOPMUPOBAHHOCTH
YMEHUS PUMEHSITh 3HaHHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOoAaX ITO3HAHMS BEIISCTB U XUMUUYCCKUX SIBIICHUI,

-IJIs CIAENBIX W CIAa0OBHIAIINX OOYYAIOIINXCS:
c(hOpMUPOBAHHOCTh YMEHUS

WCIIOB30BaTh PpPelbe(HO TOYEUHYIO CHUCTEMY
o6o3nauenwii JI. bpaiins nns 3anucu

XUMUYECKUX HOPMYII.
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HJIaHI/IpyeMLIG JJMYHOCTHBIC PE3YJILTATEI B XO0A€ p€aiu3allii IIPpOIrpaMMbl

NUCIHUTUINHBI X UMHUSI

JUISL CIIEIMAJIbHOCTEH TCXHOJIOTNYCCKOI'0O, COOUAJIbHO-3KOHOMHNYCCKOI'O,

TYMaHUTApHOTO Npoduiei

Kon
JIM4YHOCTHBIE Pe3yJIbTAThI JMTHOCTHBIX
pe3yJibTaToB
peanu3alnuy NporpaMMbl BOCIIUTAHUS
peaju3anuu
(Oeckpunmopbl) NpPOrpamMmbl
BOCIIUTAHUSA
Cobmoaronuii ¥ MponaraHIupyONUi MpaBmwiIia 3J0pOBOro M Oe30macHOro obpasa KU3HU,
CIOpTa; MHpeayNnpexIalomuil J1u00 MPeoAosIeBalONIMi 3aBUCUMOCTH OT aJIKorojisi, Tabaka, JIP 9
NICUXOAKTUBHBIX BEUIECTB, a3apTHbIX Urp © T.JA. COXpaHSIOMHUN CUXOIOTUYECKYIO
YCTOWYMBOCTh B CUTYaTUBHO CJIOXKHBIX WJIM CTPEMHUTEILHO MEHSIOIIUXCS CUTYaIHsIX
3aboTsmuiics 0 3allUTe OKPYKAMIIEH Cpeabl, COOCTBEHHOW M YyXOW OE30MacHOCTH, B TOM JIP 10

qyucie nupoBon

Cneunuanbroctu 08.02.01 CTpouTensCcTBO U AKCILTyaTays 31aHui U coopyxkenwnid, [ 08.02.12
«CTpOUTENBCTBO M 3KCILUIyaTalds aBTOMOOMJIBHBIX pabOT, a’poJpOMOB U TOPOJCKUX IyTeHl
coobmenus», 08.02.07 MoHTax W 3KcIUTyaTaluss BHYTPEHHHUX CAHTEXHUYECKUX YCTPOMCTB,

KOHAWIMOHUPOBAHUSA BO31yXad U BECHTHJISIIUN

JINYHOCTHBIE pe3yJbTarTrbl

peain3anuu nNporpaMmbl BOCIMTAHHUSA, OIIPEACICHHBIC OTPACJI€BbIMU TpGﬁOBaHHHMH

K J€JJOBBIM KaYeCTBaM JINYHOCTH

CrocoOHBI MpH B3aUMOJIEUCTBUU C JAPYTUMHU JIOJABMH JOCTUTaTh IMOCTABJICHHBIX LEJeH,
CTpeMsIuiics K (QOPMHUPOBAHUIO B CTPOMTEIBHOW OTpPAcId U CHUCTEME  KHIHUIIHO-
KOMMYHAJIbHOTO X035HCTBA JMYHOCTHOTO POCTA KaK MpodecCuoHaia

JIP13

CriocoOHBII CTaBUTH Mepe]] cOOO0M e MO IS PEHICHUs] BOSHUKAIOUINX MPO(HECCHOHATBHBIX
3a7a4, MoJOUpaTh CHOCOOBI PEIICHHUS M CPEACTBA PAa3BHTHUS, B TOM YHUCIIE C MCIIOJIb30BAHUEM
MHGOPMAIMOHHBIX TEXHOJIOTHH;

JIP14

CopeiicTBytomuii GopMHUPOBaAHUIO MOJIOKUTEILHOTO 00pa3a U MOAEPKAHUIO MPECTHXKA CBOEH
npodeccun

JIP1S

CrnocoOHBIf MCKaTh M HAXOAWTh HEOOXOOUMYIO WH(OPMAIHMIO HCIOJB3YS pa3sHOOOpa3HbIC
TEXHOJIOTHUN €€ IIOMCKa, IJid PCIICHHUA BO3HHMKAIOMIUX B IIPOHECCE HpOI/I3BOI[CTBeHHOI71
AEATENIHOCTH TPOOJIEM TpH CTPOUTEIBCTBE M IKCIUTyaTallM OOBEKTOB KalUTaJIbHOTO
CTPOHTEIIbCTBA;

JIP 16

CrniocoOHBIM BBIIBUTATh aJIbTEPHATHBHBIE BAPHAHTHl JEMCTBUI C LENbIO BBIPAOOTKH HOBBIX
ONTHMAJIbHBIX QJITOPUTMOB; TO3MLIMOHUPYIOUIMI ce0sd B CETH Kak pe3yJbTaTUBHBIA H
IIPUBJIEKATEIbHBIN YYACTHUK TPYIOBBIX OTHOLICHUH.

JIP 17

CrneuunansHoctu 54.02.01 /{u3zaiin (o oTpacism)

JIn4yHOCTHBIE pe3yabTaThl

peainzanuu nmporpaMmmbl BOCIIMTAHUSA, OIIPEACICHHBIC OTPACJI€eBbIMU TpeﬁoBaHI/lﬂMH

K 1€JI0BBIM Ka4eCTBaM JIMYHOCTH

Bri6uparonuii ontuManbHble crioco0bl pelieHus NpodhecCuoHaNbHBIX 3a7]ad Ha OCHOBE
YBa)KEHHsI K 3aKa34YMKY, TOHUMAaHUs ero noTpeOHoCcTe

JIP 13
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