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1. MACIHIOPT IPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. Ob6aacTh NpMeHeHHUs TPOTPAMMBI

[Iporpamma yueGno#t muctumuael OJ1.01.07 «Xumus» mnpeaHazHaueHa Jis BEIACHUS
3aHITHIA CO CTyJIEHTaMH OYHOW (OpMBI OOYYCHHs, OCBAaWBAIOIIMMHU IPOTPAMMY MOATOTOBKH
KB puIpoBaHHbIX padounx, ciayxkanmux (IITTKPC) mo npodeccun CITIO 54.01.20 I'paduueckmii
U3aiHep.

1.2. Mecto aucuumiannsl B crpykrype IIIKPC

Hucnummuaa OJ1.01.07 «Xumus» BXxoguT B ONIOK  «ba3oBble  IHUCIUILUIMHBD)
00111€00pa30BaTEIBHOTO IUKJIA TPOrPAaMMBI OATOTOBKH KBAIN(UIIMPOBAHHBIX PA00YHUX, CITY KAIIHX
no mnpodeccun CIIO 54.01.20 I'paduyeckuii auzaitHep. Y4YeOHBIM IUTAHOM MPEAYCMOTPEHO
U3y4YCHUE TAaHHOW JMCIMIUIMHBI Ha TIEPBOM Kypce (2 cemectp).

1.3. Ilesn ¥ 3a1a4M IMCUMILJIMHBI — TPeOOBAHUS K Pe3yJ1bTATAM OCBOCHHUSI IMCIHHIIIHHbI

Xumus - oj1Ha U3 QyHIAMEHTAJIbHBIX €CTECTBEHHBIX HAYK, U3y4arollas MaTepUallbHbI MU,
3aKOHBI €r0 Pa3BHUTHUS, XUMHUYECKYIO (OpPMY ABIDKEHHs MaTepud. B mpormecce M3ydyeHHS XUMHU
BbIpabaThIBaeTCsl Hay4yHbIH B3IUIsI Ha MHp B HeinoM. Her HM OfHOM oTpaciu, KOTopas Obl He
UCTIONb30Baia XUMHUIO. 1109TOMYy 3HaHUS XUMHHM HEOOXOAWMBI Ui IUIOJOTBOPHOHM TBOPYECKOMH
NeSITEIbHOCTH COBPEMEHHBIX crenuaincToB. OCHOBHBIC MOHATHUA U 3aKOHbI XMMMHU, IIyOMHA HMX
YCBOEHHS OIIPENEISAET OATOTOBIEHHOCTD 110 CHIELUAIBHOCTH U SIBJISIETCS. OCHOBOM JUIsI JaJIbHEMIIIETO
U3YyYEHHs IPYIMX €CTCCTBCHHOHAY4YHBIX IUCLMIUIMH. B OCHOBY Kypca IIOJIOKE€HBI COBPEMCHHBIE
TEOPUU U METO/IbI HECKOJIBbKHUX OCHOBHBIX Pa3/J€JIOB XUMHHU, UCIIOIb3YyEMbIE JISl OTIUCAHUS PEAKIIMM,
IIOHUMAaHMS U MPEICKa3aHNs CBOUCTB pa3HOOOPA3HBIX COEIMHEHUN U MaTepUaoB.

Henp npenonaBanus JUCHMUILIMHBI

dopMupoBaHUE CUCTEMbI 3HAHUHM MO XMUMHH, 00ECIEYNBAIONINX CO3/aHUE TEOPETHUYECKOTIO
dyHnameHnTa MpodecCHOHATbHOW KOMIIETEHTHOCTH crenuanucra no npoduimo «I'paduueckuii
A3aiHep».

3a1auu U3y4eHUs! TUCLUIUIMHBI

1.ChopmMupoBath BIIaJleHUE OCHOBHBIMH TEOPETHUYECKMMM TOHATUSAMU OOIed u
HEOPraHMYECKOM, OpPraHMYecKOoil XHUMHMH, HAY4YUTh CBOOOJHO M TMPAaBHIBHO IOJb30BATHCS
XUMHYECKHUM S3BIKOM U XUMUYECKON TEPMUHOIOTHEH.

2. Boopyxuth Oynymiero crneuuanucta MOHMMaHUEM 3aKOHOMEPHOCTEHl B M3MEHEHUH
CBOMCTB XHMMHYECKUX 3JEMEHTOB, MPOCTHIX BEHIECTB M Ba)XKHEHWIIMX COEIWHEHUN Ha OCHOBE
COBPEMEHHOM TEOPUHU CTPOEHMSI aTOMa U MOJIOKEHUS AIIEMEHTOB B IIEPUOIUYECKOM CHCTEME.

3. OOecneunTh HEOOXOAWMBI MUHUMYM 3HaHHMI O B3aUMOCBSI3U MEXIY CTPOCHUEM U
CBOWCTBaMH BEILIECTB, a TAK)KE 00 OXpaHe OKPY KaIOLIeH cpesibl U TEXHUKH 0€30MacHOCTH pu padoTe
B XUMUYECKOH JTabopaTopuu.

4. O3HaKOMUTB CO CIIELUAIBHBIMU pa3[elaMU XUMHUU (HEOpraHUYECKOH, OpraHM4eCcKOd U
AHAJTUTUIECKOM ).

5. B npomecce n3ydeHus oOuiel XMMUM Hay4YUTh BBIOJHATH OCHOBHBIE J1a0OpaTOpHBIE
orepanuy, oOpamaTbcsi C OCHOBHBIMU JIA0OpAaTOPHBIMH TNPUOOpaMH U 000PYIOBAHHUEM,
U3rOTaBJIMBATh NMPHOOPHI U YCTAHOBKHU JIJISI XUMHUYECKOTO HKCIIEPUMEHTA, BBIMOIHATH MpOCTeHIne
WCCJIE0BAHMS, IPOBOANTH AHAJIN3 TIOJYYEHHBIX PE3YyJIbTATOB.

6. Hayuutp pabotaTh ¢ HayuyHOU, y4eOHOW U METOANYECKOH JINTEpaTypOi, IPUBUTH HABBIKH
CaMOCTOSITENIbHOM pabOTHI.

TpeboBaHuss K MUHUMYMY COJAEp)KaHUS MO JUCHMIUIMHE (OCHOBHBIC JAMIAKTHUECKUE
CJIUHUIIBI):

- OCHOBHBIE ITOHATHS U 3aKOHBI XUMHUH;

- CTPOEHHUE U CBOMCTBA aTOMOB, 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB MEPUOIMYECKON
cucteme .M. Menzaeneena;



- XUMUYECKAsl CBSI3b, OCHOBHBIE THUIIBl XUMHUYECKOW CBSI3U, 3aBHCHUMOCTbh CBOMCTB
BEUIECTB OT THUIIA CBA3H;

- OCHOBHBIE KJIACCHl HEOPraHUYECKUX COCIMHEHUH, CBOMCTBA, MOJTYyUYEHHUE;

- KJacCUpUKalUs XUMUYECKUX pEakUud MO pa3InYHbIM NMPU3HAKAM, OKHUCIUTEIHHO
BOCCTAHOBUTEJIbHBIE PEAKLUUHU, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHUCIEHHE, BOCCTAaHOBJICHHE,
coctasieHue ypaBHennit OBP MeToom snekrponHoro 6ananca;

- pacTBOpPBI, MEXaHM3M MPOIECCa PACTBOPEHUS, CIOCOOBI BBIPAXKEHUS COCTaBa
pPacTBOpPOB;

- AIIEKTPOJIUTUYECKAsT JUCCOLUUAINS, CHIIbHBIE, Ca0ble 3JEKTPOJHUTHI, 0COOEHHOCTH
peaxiuii, MPOTEeKAIOIIUX B paCTBOPAX, COCTABICHUE HOHHO-MOJIEKYJIAPHBIX YPaBHEHHUI;

- TUAPOIN3 COJICH, TUIIBI TUIPOJIN3a, PEAKIIMs BOJHBIX pacTBOpoB, pH cpenbr;

- OCHOBHBIE KJIaCChl OpraHMYeCKHX COeIMHEHUH, CBOICTBA, MOTyUYeHHE, TeHEeTHYeCcKast
CBSI3b.

1.4. PexoMeHayeMoOe KOJHYECTBO 4YACOB Ha OCBOEHHE TMPOrpaMMbl Yy4eOHOI
AUCHMIITAHBI

MaKCHUMaJIbHOW y4eOHOM HAarpy3Ku — 72 yaca, B TOM YHUCIIE:

00s13aTeIbHON ayAMTOPHOM y4eOHON Harpy3ku — 72 daca (B TOM 4HCIIE JICKIIUU 36 4acos,
NpaKTUYEeCKHe 3aHATHs 36 4acoB);

caMOoCTOsITeNIbHON paboThl — 0 yacos;

MIPOMEKYTOUHOM aTTectanuu — 0 yacos.



2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILINHBI

[IpumeHeHre NaHHOW TpOrpaMMbl HAMpPaBICHO HA (POPMHUPOBAHHE SIEMEHTOB OCHOBHBIX
BHUJIOB NMPOGECCUOHATBHON ACSITEIPHOCTA B YaCTH OCBOEHHUSI COOTBETCTBYyIomUX ob6mux (OK) u
npodeccronanbHbIX KomnereHui (I1K):

Kona HaumeHoBaHue pe3yJibTaTa 00yYeHHs

OK 01 Bribupathk ciocoObl penieHus 3a1a4y npodecCuoHaNbHOM JesITeIbHOCTH,
IIPUMEHMUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM.

OK 02 Ocy1iecTBIATh NOUCK, aHAJIN3 U HHTEPIPETaluio HHPOpMALUY, HEOOXOUMOI JIIs
BBINOJIHEHUSI 33/1a4 PO ECCUOHATIBHON AESITEIbHOCTH.

OK 04 PaboTaTh B KOJIJIEKTHBE U KOMaHe, 3PPEKTUBHO B3aUMOICHCTBOBATD C KOJUIETAMH,
PYKOBOJCTBOM, KJIIMEHTaMH.

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKPYIKAIOIIEH Cpeibl, pecypcocOepexeHmIo,
3¢ deKTUBHO AeCTBOBATH B UpE3BbIYANHBIX CUTYAITHSIX.




3. CTPYKTYPA U COAEP KAHUE YUYEFHOM JUCITATLIAHBI

3.1. O0beM y4eOHOM IMCHUIIMHBI M BHbI Y4eOHOH padoThI

Buj yue6Hoi1 padoThI

O0BeM B yacax

MaxkcumajibHasi yueOHasi Harpy3Ka 72
O0s13aTenbHast ayAUTOpHas yueOHasi Harpyska (Bcero) 72
B TOM YHCJIE!

TEOPETHUECKOE 00yUeHUE 36
NPAaKTUYECKUE 3aHATHS 36
CamocTosTenbHas paborta 0

HpOMe)KyTO‘lHaﬂ aTrrecranus

IpoBOIUTCA B hopMe 3aueTa ¢ OLEHKON BO 2 ceMecTpe




3.2. TeMaTH4ecKuii IUVIaH U coep:KaHHe Y4eOHOH THCIUTIMHBI

0/1.01.07 « XUMMU 51»
HaumenoBanue Coaepxxanue yueOHOro MaTepuaja (OCHOBHOe M NMPOo(ecCHOHATbHO-OPHEHTHPOBAHHOE), Oobem | @opmupyeMble
pa3fesaoB M TeM JadopaTopHbIe M NMPAKTHYEeCKHe 3aAHATHS, IPUKJIAJHOH MOAYJIb (TP HAJTHYNH) 4acoB | KOMIIETeHIUH
1 2 3 4
OcHOBHOe cofiep:KaHHe

Copeprkanne yueOHOTO MaTepuaia 5

Tema 1. Benenue Brenenmue. [Ipeamer yueOHON AMCHUIUIMHEL. Y YeOHUKH U TTOCOOWSI.
ITpakTHUyeckue 3aHsITUSL: -
ConepxaHue yueOHOTO MaTepraa
OCHOBHBI€ MOJIOKEHUS TEOPUU XMMHUYECKOT'0 CTPOCHUS opraHnyeckux Bemiects A. M. bytneposa.

Tema 2. Teopus OcHOBHBIE TOJOXEHUA TEOPHH. YrneponHslil ckenet. PyHKIMOHAIBHBIE IPyMNIbl. KayecTBEHHBIN U

XHMHUECKOrO CTPOCHHA KONHYECTBEHHEIH COCTAB BELIECTBA. Knaccugukanus opraHHuecKuX BEUIECTB 110 YIIIEPOTHOMY CKEJIETY 8

JS— ¢yHkunonansHoU rpynmne. OCHOBBI HOMEHKIIATYPBI. Wzomepus, ee BUABL: CTPYKTYpHAs U

S MPOCTPAaHCTBEHHAS. | OMOJIOTHYECKUH P/, TOMOJIOTH. XI/IMI/I‘IGCKB{I CBSI3b B OPTAaHWYECKUX COCTUHEHUSX.

A. M. Bytieposa Pagukansl. Knaccuukanus XMUMHUECKUX peaKid B OpraHMYecKoil XMMHUU B UX 0COOCHHOCTH.
IIpakTryeckue 3aHsTUS:
Cocranenue rpadpraeckux GOpMyIT OPraHHISCKAX COSTUHEHUI. 4
KonTponpHas pabora
Cojepxanue yaeOHOro MaTepuana
Conepxanue OK 01, OK 02,
YriieBoaoposI OK 04, OK 07
YT1eBoIOpOAbl: alKaHbl, aNKeHbI, TUEHBI, ATKUHBL, apeHbl. CTpoeHue, (pr3ndecKkre 1 XUMHIECKHe
CBOMCTBA: PEaKIMM OKUCIIEHUS; 3aMeIeHUs (XJIOpUPOBaHUE); IPUCOeANHEHHS (THIPHPOBAHHE,
rajJoreHMpoBaHue, THIpaTalnn); noauMepuzauui. OCHOBHBIE CIIOCOOBI OTY4EHHS! YIIIEBOI0POIOB.
[Tpumenenue. [lpupogHBIe HICTOYHUKH YTIIEBOAOPOIOB: HE(TH M MPUPOIHEIN ra3. | eHeTnyeckas cBs3b

Tema 3. OcHOBHBIC MEX]ly KJIaCCaMH yTJIeBOJIOPOJIOB.

Kjaccel opranndeckux | Kuciopoacogepaamue opranu4yecKue BelecTBa 18

COEIMHEHUN

OpHO- 1 MHOTOATOMHBIE CIUPTHI. PeHOI, anbAeruibl, 0ITHOOCHOBHbBIE KAPOOHOBBIE KHCIIOTHI, CJI0KHBIE
3¢upsl, XKupbI, yraeBoasl. CtpoeHne. PU3NYecKre U OCHOBHBIE XUMHYECKHE CBOWCTBA: OKHCIICHIE;
BOCCTaHOBJICHHE; JAETUIpaTalllsl; B3aUMOAEHCTBUE C UHAUKATOPOM, METAJUIOM, OKCU0M METallla,
OCHOBaHHUEM, COJIBIO; PeaKLuK dTepuduranum; ruaposin3. OcHOBHbIE criocoObl monyyenus. [Ipumenenne.
Kucnoter B mpupone. OtaenbHbie mpeacTaBuTenn. [ eHeTndeckas cBI3b MEXAY KilaccaMu
KHCJIOPOJICOACPKAIINX coeAnHeHNI. Bo3aeiicTBue heHoa Ha KUBBIE OpPraHU3MBbl. DCCEHIINH.
KanopuitHoCTb )XHpOB U YIJIEBOOB.

A3zoTcoep:kaliie coeIuHEHUsI




Awmunsl. AMuHokucaoThl. benku. Ctpoenue. @usndeckue U OCHOBHBIE XUMUYECKUE CBOMCTBA: TOPEHHE,
B3aMMOJICCTBHUE C BOAOH, kucnoToil. [lenTumnas cBsa3b. [loHATHE O HYKIIEMHOBBIX KACIOTAX.
KauecTBeHHBIE peaKIiy Ha OCIIKH.

IIpakTHueckue 3aHATUS:
PemieHne xauecTBEHHBIX 3a1a4

Pemienue pacueTHbIX 3a1a4 10
PemieHne kaueCTBEHHBIX 3a/1a4 HA TEHETUYECKYO CBS3b MEXY KIacCaMH OPTraHMYECKHX COCIMHEHUN.
KonTtponpHas paboTa.
Cojepxanue yaeOHOro MaTepuana
CTpoeHue H CBOIICTBA aTOMA
Atom. 30TOmEI. ATOMHEIE OPOHTANH. S-, P-, 0- smeMenTs. OCOGEHHOCTH CTPOESHHUS DIEKTPOHHBIX
000JI04eK aTOMOB MEPEXOAHBIX AIEMEHTOB. [leprnoanyeckuii 3aKOH U MePUOUISCKast CUCTEMa
XUMU4YecKux 31eMeHToB J. . Menneneena. 6
Xumnueckasi CBSI3b
Tewma 4. Ctpoenue u KoBaneHTHas CBSI3b, €€ PAa3HOBHIHOCTH M MEXaHU3MBI 00pa30BaHUs. DIEKTPOOTPHUIIATSTLHOCTh. CTEIICHD
CBOICTBa aTOMA. OKHUCJICHHS ¥ BAJICHTHOCTh XUMHUYECKHX 3JIeMEeHTOB. MonHast cBsi3b. KaTnoHs! 1 annoHsl. MeTamuueckas
XuMHYECKast CBSI3b. cBs13b. BopopoiHas cBsI3b.
[IpakTHyeckue 3aHIATHS:
CocTaBlieHUE JICKTPOHHBIX KOHPUTYpPAIIUl aTOMOB XUMHYECKUX JIEMEHTOB, ONPEICICHUE BAICHTHBIX
AIEKTPOHOB 6
Ornpenenenue TUIA XUMAYECKOH CBS3H B COEAUHEHUH, XapaKTEPUCTHKA CBOMCTB BEIIECTBA B 3aBUCUMOCTHU
OT THITa KPUCTAIUTHIECKOMN PEIIETKH.
KonTponpHas pabora
Copeprkanue yueOHOTo Marepuaia
KauecTBeHHBIN U KOJIMUECTBEHHBIN COCTaB BelllecTBa. BelllecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
crpoenus. Kpucrammmaeckue pemretku. [Ipudamabl MHOTOOOpa3ns BEIISCTB: N30MEPHs, TOMOJIOTHSI,
ajuIoTponus. SIBIEHNUs, TPOUCXOISAIINE TIPU PACTBOPEHUH BEIIECTB — Pa3pyIICHUE KPUCTATITNIECKOM 8
pemetky, nuddy3us, Tucconuanys, ruaparanus. TerioBbie SBISHUs PU pacTBOpeHnH. YncToie
BelIecTBa U cMecH. MicTnHHBIE pacTBOpEI. PacTBOopeHme Kak Gpu3nKo-xumudecknii mporecc. CriocoObt
Tewma 5. BemecTso. BBIPKEHHUS KOHIICHTPAIIMHN PacCTBOPOB: MacCOBas JIOJISI paCTBOPEHHOTO BeriecTra. uccommanust
AJICKTPOJIUTOB B BOJHBIX pacTBopaxX. CHIIbHBIC U CIIA0bIe QJICKTPOIUTHIL. 30JIH, TIU, MOHITHE O KOJUIOUIAX.
[IpakTruyeckue 3aHsTUS:
Hammcanne ypaBHEHMI TUCCOIMAITIHN CHIIBHBIX U CIa0BIX AJIEKTPOIUTOB, HOHHO-MOJIEKYISIPHBIX
YPaBHEHUI XUMUYECKUX PEaKIUi 6
Pemenue 3ana4 Ha MPUTrOTOBICHUE PACTBOPOB.
KonTponbHas pabora.
Copepxanue yaeOHOT0O MaTepuana 12




Tema 6. Xumnueckue
peaKIuu.

Knaccudukarus XaMHUYECKUX PEakiiii B HEOPTaHUYCCKOW U OPraHUYeCKOM XUMHUK. Peakius HOHHOTO
obOMeHa B BOAHBIX pacTBopax. Cpe/ia BOMHBIX PACTBOPOB: KUCIas, HEHTpanbHas, menouHas. BoaopoaHbii
nokazarens (pH) pactBopa. OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKIHA. DIIEKTPOIJIU3 PACTBOPOB U
pacrutaBoB. CKOpPOCTb peakiiy, €€ 3aBUCMOCTh OT pa3in4HbIX Gakropos. Katamuz. O6paTuMocTts
XUMHYECKUX PeaKIii. XMMHUYECKOES PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHHSI.

[pakTHveckue 3aHATHSL:

OnpenaereHue cpeabl BOAHBIX PACTBOPOB

CocTaBlieHUE YPaBHEHUH OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA, UCTIONB3YSI METOJ] JIEKTPOHHOTO
OanaHca

Pemenne 3a1a4 Ha 3aBUCMMOCTh CKOPOCTH PEAKIIUU OT Pa3IUYHbIX (aKTOPOB

Pemenue 3ama4 Ha cMellleHHE XMMUYECKOTO paBHOBeCHs coryacHo npuHituna Jle Illarenbe.
KonTtponpHas paboTa.

Tema 7.
Knaccudukanus u
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

ConepxaHue yueOHOTO MaTepraa

Kiaccndukarus HeopraHuIeCKuX COeTMHEHNH. XUMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKHUX COEAMHEHUH.

Mertamnsl. DNeKTPOXUMHUYECKHUHN sl HANpsDKeHUH MeTamioB. OOmue crnocoObl MoMy4YeH!s] METaILIOB.
[TonsTHE 0 KOppo3un MeTauIoB. CIIOCOOKI 3aIUTH OT KOPPO3HH.

Hewmeramisl. OKHCIUTENFHO-BOCCTAHOBUTENBHBIE CBOMCTBA THIMMYHBIX HeMeTaIIoB. Obmas
XapaKTepUCTUKA MOJTPYIIIbI TaJIOT€HOB.

OKcriepuMeHTalbHbIE OCHOBBI XuMUH. [IpaBuna Ge3onacHOCTH Mpu paboTe ¢ €NKUMU, TOPIOYUMH H
TOKCHUYHBIMHU BelllecTBaMHU. [IpoBeeHrEe XUMUYECKUX peakLMil B pacTBopax. IIpoBeneHne XuMHYECKUX
peakuuii npu HarpeBaHuu. KauecTBEeHHBIN 1 KOJIMUYECTBEHHBIN aHanu3 BeuecTB. Ompeienenne xapakrepa
cpenbl. Munukatopel. KauecTBeHHbIE peaKIIMi HA HEOPTaHUYECKUE BEUIECTBA U UOHBI, OTACNBHbIE KIacChl
OpraHUYECKUX COEANHECHMM.

18

IIpakTHueckue 3aHATUS:

Hanwucanue ypaBHEHUI XMMUYECKUX PEAKIUH, PACKPHIBAIOIINX OCHOBHBIE CBOMCTBA M CIIOCOOBI
MOJIyYEeHMs] HEOPTAaHUYECKHUX BELIECTB

Pemenre kad4eCTBEHHBIX U paCUETHBIX 3a/1ad.

KonTtponpHas pabora

TIpoMeXyTOUYHAS aTTECTAIMS (324eT C OLEHKOI)

Bcero:
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4. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCHUTJIAHBI
4.1. TpeGoBaHusi K MaTePHAJIbHO-TEXHUYECKOMY 00eCIe4eHHIO:

Peanuzanus nporpamMmbl y4eOHON JUCHUIUIMHBI OCYIIECTBISETCS B yUeOHOM KaOMHETE
XUMHHU.

Ob6opynoBanue y4eOHOro KaOWHETa (HATJSIHBIE TOCOOWS): HAOOPHI MAPOCTEPIKHEBBIX
MoJesIell MOJIEKYJ, MOJENU KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIMM HIPOCTBIX M CIOXHBIX
BEIIECTB /WM KOJUIEKIIMU TOJIMMEPOB; KOJUICKIMS TOPHBIX IMOPOJ M MHHEPAJoB, TabiuIa
MeneneeBa, yueOHble GpuiabMbl, LU(POBbIE 00pPa30BaTEIbHBIE PECYPCHI

Texuuueckue cpencTBa 00yueHHs: KOMIBIOTEP C yCTPOHCTBAMH BOCTIPOM3BEICHUS 3BYKa,
IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

O6opynoBanue J1a0OpaTOpUu U PpadOYUX MECT JIA0OpaTOPUU: MEH3YPKH, IHUIETKU-
KalleJIbHUIIbl, TEPMOMETPHI, (UIbTpPOBaIbHAsA OyMmara, NpPOMBIBAJIKU, CTEKJISHHbIE MPOOUPKH,
pPEe3MHOBBIE TPOOKH, (HOHAPUKH, HAOOP PEAKTHBOB, CTEKISHHBIC ITaJOYKH, INTATUBBI IS
IpoOUPOK; MEPHBIE LIMIIMH/IPBI, BODOHKH CTEKJISTHHbIE, BOPOHKHU JICJIUTENIbHbIE LIMIMHIPUYECKHUE
(50-100 mu1), cTynku ¢ mecTUKOM, (GappOpoBbIe YaAIIKU, THHIETHI, QUIBTPBI OyMaKHbBIC, BaTa,
MapJisi, YaCOBbIE CTEKJIA, HJIEKTPOILUINTKH, JJa0OPATOPHBIE IUTATUBBI, CIIUPTOBBIE TOPEIIKU, CIUYKH,
npubop A7 TOMy4eHus ra3oB (WM MpOOHMpPKa € Ta300TBOAHON TpyOKOif), Aepikarenu yis
IpOOUPOK, CKISHKU JJI1 XPAaHEHUs] PEaKTHBOB, pa3JaTOYHbIC JOTKU; XUMHUUecKue crakansl (50,
100 u 200 mi); mmareny; NUHLETHI; TUTEIbHBIC HIMILbBI; CEKyHAOMEpPHI (TaiiMephl), MEpHbIE
npooupku (Ha 10—20 M) 1 MepHBIe KOJIOBI (25, 50, 100 1 200 mur), BoasiHas 6aHst (MJIM TEPMOCTAT),
CTCKJIIHHBIC TaJIOYKH; KOHUYecKue KojObl mis tutpoBanus (50 m 100 mi); mHAMKAaTOpHBIC
HOJOCKU sl ompexaeneHus pH M craHgapTHas WHAMKATOpHasl IIKajla; yHHBEpPCAJIbHBIN
uHAnKaTop; munetku Ha 1, 10, 50 mut (v mo3aropel Ha 1, 5 u 10 M), OIOPETKH ISl THTPOBAHUS,
MeaunuHckue mpuisl Ha 100—-150 M, nabopaTopHble W/KUIM aHATMTHYECKHE Bechl, pH-MeTphl,
CYLIMIBHBIN mIKad, ¥ ap. 1abopaTopHOE 000PYIOBAHUE.

KOMIUIEKT  JIMLEH3MOHHOTO M CBOOOJHO  pacHpOCTPaHSEMOro  MPOTrpaMMHOTO
o0ecrieyeHus, B TOM YHUCJIe OTEYECTBEHHOTO MPOU3BOCTBA!

orepannoHHbie cucreMsl cemeiictBa Windows NT koproparuu Microsoft;

Kaspersky Endpoint Security nist Windows;

FoxitReader mporpamma aiist urenust PDF ¢aitnos.

3anbl: OuOIMOTEKa, YNTANBHBIN 3aJ1 C BBIXO0M B ceTh MIHTEpHET.

4.2. UudopmannoHHoe odecneyeHne

Jna peanuzauuu nporpaMMmbl OHOIMOTEUHBIH (OHI 00pa30BaTENbHON OpraHU3alUH
JIOJDKEH MMETh MeYaTHbIe W/UIIH 3JIEKTPOHHbBIE 00pa3oBaTeIbHbIe M HHPOPMALIMOHHBIE PECYPCHI,
pEeKOMEH1yeMble JJI UCIOJIb30BaHusl B 00pa30BaTeIbHOM MPOIIECCE.

OcHoBHasi InTepaTypa

AHpuHorenona, . B. Xumus : yueOHUK U MPaKTUKYM JJIsl CPEAHETO TPO(HECCHOHATIEHOTO
oOpaszoBanus / 1. B. Audunorenona, A. B. ba6kos, B. A. Ilonkos. - 2-e u3z., Ucnp. u JOI. -
Mocksa : Opaiit, 2023. - 291 c. - URL: https://urait.ru/bcode/513807 (mata oOparieHus:
23.01.2023).

JdomosiHuTe/IbHAS JIUTEPATypa

1. Pymsutuc I'.E. Xumus. Opranndeckas xumusi. 10 xnace : yue6. s oOmeodpazosar.
yupexnaenuit ¢ npuwi. Ha anekrpon. Hocurene : 6asosbiii ypoenb / I'.E. Pymsutuc, @. I.
®enbaman. — 14-e uzn. — M.: [Ipocsemenue, 2011. — 192 c.

2. Pym3utuc I'.E. Xumus. OcHoBbl o0mieit xumuu. 11 kmacce : yue6. J{ns o6meo6pa3osar.
YUPESXKACHUN C MpHJI. Ha DJIEKTPOH. HocuTene : 0azoBelii yposenb / I'.E. Pymsutuc, @. I.
®enpaman. — 14-e uzn. — M.: [Ipocsemenue, 2011. — 160 c.

10



3. Xumust aiist npodeccuii v CiennanbHOCTeH TEXHHUECKOTO MPO(HIIs | y4eOHUK JJIs CTYI.
yupexaeHui cpen. npod. oopazoanus / O. C. 'abpuensn, U. I'. OctpoymoB. — 4e usm., crep.
— M. : U3patenbckuit nueHTp «Akagemus», 2017 — 272 c.

4. Caenko, O. E. Xumust 1y1s1 HEXMMUYECKUX CIIeUalibHOCTEH [ TekcT] : yueOHUK 1S CTYI.
CIIO / O. E. Caenko. - PoctoB-Ha-/lony : ®enukc, 2015. - 346 c.

DJIeKTPOHHBbIE pecypchbl

[Mopran «Poccuiickas anekTpoHHast mkoiay https://resh.edu.ru/

Mudposas budbmuoreka IPRsmart https://www.iprbookshop.ru/

DnexTporHO-6uGIHOTeunas cuctema AMGyke https://ibooks.ru/

DnexkTponno-oubaroTeunas cuctema JIAHD https://e.lanbook.com/

O6pasosatenbHas mwiatdopma FOPAWT https://urait.ru/

http://www.himhelp.ru

http://www.hemi.nsu.ru

http://webelements.narod.ru

https://vrchemlab.ru/

https://www.phet.colorado.edu/states-of-matter-basics_en.html
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TACIATITAHBI

HwxHeTarunbCkuii roCyIapCTBEHHBIN COIMAIBHO-TIEAArOTHYeCKUd HHCTUTYT ((rmman)
OI'AOY BO  «Poccuiickuii  rocyaapCTBeHHBIH  Mpo¢eCcCHOHATBHO-TIeIarOrnYecKHii
YHUBEPCUTETY, PEaTU3yIONIMA MOJATOTOBKY IO JAHHOW y4yeOHOW JHUCHUHUIUIMHE, O00eCrednBaeT
OpraHM3alMl0 M IPOBEJECHUE IMPOMEXKYTOUYHOM aTTECTAllMM UM  TEKYLIEro KOHTPOJIA
WHAMBUIYAIbHBIX 00pPa30BaTENbHBIX JOCTHKEHHUHM — JIEMOHCTPUPYEMBIX CTYJIEHTAMHM 3HAHMIA,
YMEHUH U HAaBBIKOB.

Texyuuit KOHTPOJIb IPOBOJUTCS MPENOAABATEIEM B IPOLECCE POBEACHUS IPAKTUYECKUX
U 1a00paTOPHBIX 3aHATHM, a TAaK)KE BBIIOJHEHUS CTYIEHTAaMU WHAUBUAYAJIbHBIX TBOPYECKHX
3aJJaHui, HCCieI0BaHuUl, pellIeHrs TPOOJIEMHBIX 3a/a4.

OcBoeHue y4eOHOM NUCIMIUIMHBI 3aBEPUIAETCS TPOMEKYTOUHOMN aTTecTalueil, KoTOpyro
IIPOBOJIUT NEJAror.

JUisi TpOMEXYTOYHON aTTeCTallMd M TEeKYLIero KOHTPOJS co3faH ()OHJ KOHTPOJIBHO-
orieHouHbIX cpeacts (POC).

@OC Brimoyaer B ce0sl MEAaroruueckue KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHallbl,
npeIHa3HaYeHHbIE 7S OMpENeJeHHUs] COOTBETCTBUS (MM HECOOTBETCTBHUS) HHIMBUIYAITBHBIX
00pa30BaTENbHBIX JOCTKECHUN OCHOBHBIM MOKA3aTEIsIM PE3yJIbTaTOB MMOATOTOBKH (TAaOIUIIBI), a

TAKXKE IIaMATKH, aJITOPUTMBI 1JI4 BBIIIOJTHEHUA CTYACHTaMU pPa3JIN4YHbIX BU0B pa60T.

N Pe3yabTarbl
Tembl yueOHOMH OcHoBHBIE TOKA3aTeIN
(ocBOEHHBIE YMEHMS, DopMbl KOHTPOJIS
AUCHUANIMHBI pe3yJbTaTOB
3HAHMSA)
VYMeHue Moas30BaThcs | BBINOIHAET HOCTpOEHHUE
Teopus cTpoeHus OCHOBHBIMH TOHATUSIMH | TpaduuecKux GopmyJa Tecr
OpPTraHUYECKUX Y 3aKOHAMH XVIMHH, OpraHUYEeCKUX
N N KonTponenas
coenuHeHuit A.M. COCTaBIIATh COCIMHEHUN 110 aGota
Byrneposa MOJIEKYJISIPHBIE U BAJICHTHOCTH, p
rpaduueckure GopMysbl | KIacCHQUUUPYET UX
OpraHMYECKUX YMeeT 1mosb30BaThCs
COCIMHEHMH, COOMIoNas | KiaccupuKanuen
BAJICHTHOCTb. ¥ METh OpPTaHUYEeCKIX
OTIpEeETATH KJIacc COEMHEHHUH, OnpeaesseT
COEJIMHEHMS], 3HATh KJIacC MO MPHU3HAKAM,
OCHOBHBI€ KJIaCChI . Tect
OCHOBHBIE CBOMCTBa 1 COCTABJISIET YPABHEHUS
OpraHUYEeCKUX . Kountponpshas
N CIIOCOOBI MOy YEHNS. peaxiuii,
COEIMHEHUN pabota
3HaTh TEHETHYECKYIO JEMOHCTPHUPYIOLINX
CBSI3b MEXJIy KJIaCCAMH | OCHOBHBIE CBOMCTBA U
OpPTaHUYECKUX CHOCOOBI MOTyYeHUs
COEJIMHEHHUI. OpraHUyYeCcKuX
YMeTh JaBaTh COCJIMHCHU N
XapaKTEPUCTUKY [IpaBunbHO ynoTpedsier
3JIEMEHTa, UCXOMS U3 TIOHSITHUS TEMBI ,
CrpoeHue U CBOWCTBa | MOJIOKEHUS B cocTaBisieT eKTpoHHble | Tect
aTOMOB. XUMUYeCKas MEPHOANIECKON KOH(UTYpaLuH, KonTponsnas
CBSI3b CHCTEME, YMETh OTIpe/IETIsIeT THUTI pabota
HaIMCcaTh AIEKTPOHHYIO | XUMUYECKOH CBSI3U B
KOH(UTYpALHIO, COEJIMHEHUSAX
OIIPENEITUTh BaJIEHTHBIE | [IpaBUIBHO OMpeneNseT
3JIEKTPOHBI. MIPOCTHIE M CIIOKHBIE Tect
YMmertb BEIIECTBA, 3HAET
BemectBo KonTtponrsHas
XapaKTepU30BaTh KIJIACCU(PUKAIIIO aGoTa
CBOMCTBA COEIMHEHNSA, | OCHOBHEIX KJIACCOB P
KCIIONIb3YSI 3HAHUS HEOPTaHUICCKUX
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TEOPHHU CTPOSHHS aToMa
1 XUMHYECKOH CBA3H.
YMmets
KJ1acCUQHUIUPOBATH
XMMHUYECKUE PEaKIUU
0 PA3IMYHBIM

XUMUYECKHE pEeAKIUU

MpHU3HAKaM.
3HaTh OCHOBHBIE
MTOHSITHS TEMBI
3JIEKTPOTUTHYECKON
JTIUCCOIUAIIH U
OCOOCHHOCTH PEaKIIHid,
MPOTEKAIOIINX B
pacTtBopax. YMeTh
BBIpaXaTh COCTaB
pacTBOpPOB.

3HaTh KIaccu(pHUKAIHIO
HEOPraHUYECKUX
COETMHEeHHI, OCHOBHBIE
WX CBOMCTBA U CTIOCOOBI
MOJTyYeHUS,
MpUMEHEHUE.

Knaccuduxamnms u
CBOMCTBaA
HEOPTaHUYCCKUX
BEIIIECTB

COCIUHEHUM , COCTaBIISICT
YPaBHEHUS] XUMUYECKUX
peaxium,
JIEMOHCTPHUPYIOIINX
CBOMCTBA U CITIOCOOBI
MOJTYYEHHMUSI.

CryneHT 3Haer,
ompeneser,
KJIACCU(PHUIUPYET
XUMHYECKUE TTPOIIECCHI
10 pa3IuYHbIM
MIpU3HAKaM, OIPE/IeIIsIeT
CTETIeH! OKHCIICHHS
3JIEMEHTOB, COCTaBJISICT
ypasHeHus OBP,
WCIIONB3YS METOJT
2JIEKTPOHHOTO OajaHca.
YMeeT npou3BOIUTh
pacdeTs s
MIPUTOTOBJICHUS
pactBopoB. CocraBisier
YpaBHEHUS TUCCOLUAIIH
Y MIOHHO-MOJIEKYIIIPHBIE
YPaBHEHHUSL.

Tect
KoHntponbsHas
pabota

3HaeT NpU3HAKU
OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX
COECIMHEHUM, yMEET
XapaKTepPU30BaTh
CBOICTBAa OCHOBHBIX
COEJIMHEHU Ha OCHOBE
HEMETaJUIOB (3JIEMEHTOB
7A-4A moarpymm),
METAJIJIOB TJIABHBIX
moarpynm (1A-2A)
MOOOYHBIX TOTPYIIIT
(>xenesa, xpoma,
Maprafiia, M, IIMHKA).

Tecr
KonTponenas
pabota

@®opMbI M METOJIbl KOHTPOJISI M OLEHKU DPEe3yJlbTaTOB OOYyYEHUsS JOJDKHBI IO3BOJISTH
NPOBEPATH Y 00YYAIOLINXCS HE TOJBKO C(hOPMUPOBAHHOCTH MPOPECCHOHATBHBIX KOMITETESHITHIA,

HO 1 pa3BUTHC O6H_[I/IX KOMHGTCHHI/Iﬁ n O6€CH6‘II/IBaIOH_II/IX X YMeHI/Iﬁ

Kon n
HAaHMeHOBaHHE
(popmupyembIx
KOMIeTeHIMii

Ilnannpyemble pe3yJibTaTbl OCBOCHHUS U CIHILTHHBI

Ooumme

)Incuml.mmapﬂme

OK 01. Bribupatb
CMOCOOBI peIICHHS
3a7a4
pohecCUOHANTBHOM
JeSATEIbHOCTH
MPUMEHHUTENHHO K
pa3IHYHBIM
KOHTEKCTaM

B yactu TpyaoBoro
BOCIIMTAHUA:

- TOTOBHOCTB K TPY1y,
OCO3HaHHUE LICHHOCTH

MacTepCTBa, TPYI0Ir00ue;

- TOTOBHOCTH K aKTUBHOM
JIEATCITLHOCTH
TEXHOJOTMYECKOH U
COIMaJIbHOM
HaInpaBJIEHHOCTH,

- BIAJIETh CUCTEMOM XMMUUECKHUX 3HAHHH,
KOTOpas BKJIIOYAET: OCHOBOIIOJAraroiue
MTOHATHUS (XUMHYSCKHU DJIIEMEHT, aTOM,
3IIEKTPOHHAs 000JI0UKa aTroma, s-, p-, d-
AJICKTPOHHBIC OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIHLHOCTD, CTEIIEHb
OKHCIJICHHS, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpHAst Macca, MOJIIPHBIN 00beM,
YTIIEPOJIHBIN CKeneT, YYHKIIHMOHAThHAS
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CIOCOOHOCTh MHUITMHPOBATb,
IJIAaHUPOBATh U
CaMOCTOSATENbHO BBITIOIHATD
TaKyI0 IeATEeIHHOCTD;

- UHTEPEC K Pa3InYHbIM
cthepam podeccrnonanbHOM
NeSATETLHOCTH,

OBJaanenue
YHHBepPCAJIbHBIMU
yueOHbIMHU
NMO3HABATEJbLHBIMHU
AeCTBUSAMM:

a) 0a30Bble JIOTHYeCKHe
JAefCTBUSA:

- CaMOCTOSITEJILHO
dhopMyIupoBaTh U
aKTyaJIM3UPOBATh POOIEMY,
paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIUBATh
CYLIECTBEHHBIN NMPU3HAK WIIH
OCHOBAHMS 7151 CPAaBHEHMUS,
KJIacCH(DHUKAITIN U
00001IeHuS;

- OTIPENETATh LEH
JIeSITeIbHOCTH, 3a71aBaTh
rapamMeTphl ¥ KPUTEPUHU UX
JIOCTIKEHUS,

- BBIBIIATH 3aKOHOMEPHOCTH
Y IPOTUBOPEYUS B
paccMaTPUBAEMBIX SIBICHUSX;
- BHOCUTb KOPPEKTUBHI B
JIeSITEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YIIHTATOB
LIEJISIM, OLICHUBATh PUCKH
MOCJIEICTBUN IS TEIbHOCTH;
- pa3BUBaTh KpEaTUBHOE
MBIIIICHUE TIPH PEIICHUH
JKU3HEHHBIX MTPOOIIeM

0) 6a3oBbBIE
HCcCJIeI0BaTeIbCKIe
JeficTBH:

- BJIAJICTh HAaBBIKaMHU y4eOHO-
HCCIIEIOBATENbCKON 1
MPOEKTHOU JIEATEIIbHOCTH,
HaBBIKAMHU Pa3pEIICHUS
po0JeMm;

- BBIBIIATH PUYHHHO-
CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€
peIIcHS], HAXOIUTh
ApTyYMEHTHI TS
JI0Ka3aTeNbCTBa CBOUX
YTBEPKJICHUH, 3a]1aBaTh
napameTphl U KpUTEpUr
pelleHHUS;

rpyIna, paguKai, H30MepHs, H30MEPHI,
TOMOJIOTHYECKHHA PSI/I, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIOPOA- U
a30Tco/ieprKalIie COeTnHEHHS,
OHMOJIOTHYECKH aKTHBHEIE BEIECTBA
(YTIIeBOIBI, KUPHI, OCITKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHMS,
KPUCTAJUTMYECKAs pEIIeTKA, THITHI
XUMHYECKUX PEAKIUH (OKHCIUTETHHO-
BOCCTaHOBHUTEIbHBIE, K30-U
SHIOTEPMHUYECKUE, PEAKLIUH HOHHOTO
oOMeHa), pacTBOP, SIESKTPOJIUTHI, HE
ANEKTPOIUTHI, SJEKTPOIUTHIECKAS
JIUCCOLUAIINSI, OKUCIIUTEINb, BOCCTAHOBUTEND,
CKOPOCTh XUMHUYECKOHN PEaKIui, XUMHIECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS
XHUMHYECKOTO CTPOEHHSI OpTaHUYECKUX
Beniects A.M. ByTtieposa, Teopus
ANEKTPOIUTHUECKON TUCCOIUAIIHH,
nepuoauyeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHHs MacChl), 3aKOHOMEPHOCTH,
CHUMBOIMYECKHN S3BIK XHUMUH,
(haKkTOIOTHYECKHE CBEICHNUS O CBOMCTBAX,
cOoCTaBe, OIy4YEeHHH U 0e30M1aCHOM
WCIIOJb30BaHUH BaKHEHIITHX
HEOPraHWYECKNX U OPraHNYECKHX BEIECTB B
OBITY U IPAKTHUYECKOH e TETLHOCTH
YeJI0BEKa,;

- YMETb BBISBIISITH XapaKTEPHbIE TPU3HAKU U
B3aMMOCBSI3b U3yUYCHHBIX MMOHSITHH,
MPUMEHSATH COOTBETCTBYIOIIUE MOHATHS IPU
OTIMCAaHWUU CTPOCHUS U CBOICTB
HEOPraHWYECKNX U OPTaHNYECKUX BEIIECTB H
WX TPEBPALICHUI; BBISBIISTH B3aHMOCBS3b
XMMHUYECKUX 3HAHUH C MOHATHSIMU U
MPEJICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb HCHOJIb30BaTh HANMEHOBAHUS
XUMHYECKUX COCTUHEHHI MEXTyHAPOTHOTO
CO103a TEOPETUUECKON U IMPUKIIAJHON XUMHUN
W TpUBHAJIbHBIC HAa3BaHUs BAXKHEHIIINX
BellecTB (ITHUJICH, alleTHIIEH, TIINIEPYH,
dbenou, hopManbaeTruI, YKCyCHAsI KUCIIOTA,
[JIMLHAH, YTapHBIXA ra3, yIIEKUCbIN a3,
aMMUaK, raiieHas U3BeCTb, HerameHas
W3BECTh, IUTHEBAS COJIA U IPYTHX),
COCTaBIISATH (POPMYJIIBI HEOPTaHUUECKUX H
OpraHUYECKHUX BEILECTB, yPaBHCHHS
XUMHYECKUX PEAKIIHHA, OOBSICHITH UX CMBICI;
MOATBEPKIATh XapaKTepPHbIEe XUMIUECKHe
CBOMCTBA BEIECTB COOTBETCTBYOIUMU
HKCTIEPUMEHTAMU U 3alTUCSIMU YPaBHEHHH
XUMHUYECKUX PEaKIIN;

- YMETh yCTaHABJINBATh MIPUHAIEKHOCTh
W3yYCHHBIX HEOPTaHUUECKUX U
OpPTaHMYECKUX BEIIECTB K ONpeAcIeHHBIM
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- aHAM3UPOBATh
MOJTyYeHHBIE B XOJI€ PEUICHHS
3a/1auM pe3yIbTaThl,
KpI/ITI/I‘IeCKI/I OLCHUBATH UX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHUE
B HOBBIX yCJ'IOBI/ISIX;

- YMCTI) HCpCHOCI/ITI) 3HAHUA B
MO3HABATEIHHYIO U
MPAKTHYECKYIO 00JIACTH
JKHU3HCOCATCIbHOCTH,

- YMETh UHTETPUPOBATH
3HAHMS U3 Pa3HBIX
MIPEIMETHBIX 00JIacTel;

- BBIIBUTI'aTh HOBBIC U/ICHU,
MpeaIaraTh OpUTHHATLHBIC
IOAXOBI U PELIECHUS;

- CIIOCOOHOCTh UX
KCIIOJIL30BaHUS B
MMO3HABaTCIILHON 1
COLIMAJIBHOM IIPAKTUKE

KJIacCaM U TPYIINaM COSIMHCHUH,
XapaKTepH30BaTh UX COCTaB M BayKHEHIINE
CBOMCTBA; OIPEIEIATh BUIABI XUMHUICCKUX
cBsI3ell (KOBaJICHTHASI, HOHHAS,
MeTaITIYecKasi, BOJIOPOJIHAS ), THUIIBI
KPUCTaJUIMIECKUX PEIIECTOK BEIICCTB;
KJIacCU(DUIMPOBATH XUMHYCCKIE PEAKIIHH;
- chopMupOBaTH MPEACTABICHUS: O
XUMHUYECKOUN COCTABJISIONICH
€CTECTBEHHOHAYYHOW KapTUHEI MUPA, POITH
XMMHH B TIO3HAHUU SIBJICHUW TIPUPOJIBI, B
(hOpMUPOBAHUY MBIIIIJICHHUS U KyJIBETYPBI
JUIHOCTH, €€ PYHKITHOHATLHOMN
TPaMOTHOCTH, HEOOXOIUMOH IS PEIICHUS
MPaKTUYECKUX 337129 U DKOJIOTHIECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M IIPUPOTHOM Cpeie;

- YMETh MPOBOJUTH PACUYETHI 0 XUMUICSCKUM
(dhopMynam U ypaBHEHUSM XUMUYECKHX
pEeaKIHid ¢ UCTIOJIE30BAHUEM (PU3NIECKUX
BEITUYHMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIC YCIIOBHUS) Ta30B, KOJIMIECTBA
BEIIIECTBA; UCIIOJb30BaTh CHCTEMHbBIC
XMMHYCCKUE 3HAHUS JUIS IPUHATHUS PEIICHUN
B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX,
CBSI3aHHBIX C BEIIECTBAMH M MIX
MPUMEHEHUEM

OK 02.
Ocy1ecTBIATh
ITOMCK, aHAJIU3 U
HMHTEPIPETAIUI0
HHpOPMAIHH,
HEe0OXO0aUMOM IS
BBITIOJTHEHHUS 3374
npohecCHOHANTBHOM
JIEITENBLHOCTH.

B o6sn1acTu nennocTu
HAY4YHOTO MO3HAHUS:

- c(OpPMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIECTO
COBPEMEHHOMY YPOBHIO
Ppa3BUTUA HAYKU U
00IIeCTBEHHON MPAKTHKH,
OCHOBaHHOI'O Ha JIHAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIETYPHOM MUPE;

- COBEpPIIICHCTBOBaHMNE
SI3BIKOBOW M UM TATEIIbCKOU
KYJIBTYpHI KaK CpejiCTBa
B3aMMO/ICHCTBUS MEXKITY
JIIOABMU U IO3HAHWA MUPaA,
- OCO3HAHUE LICHHOCTH
HAy4YHOU AESITeTHhHOCTH,
TOTOBHOCTB OCYIECTBJIIATH
MPOCKTHYIO U
HCCIIEZIOBATENBCKYIO
JIeSITeTHOCTD
WHANBUAYAJIBHO U B IT'PYIIIIC,
OBnanenue
YHHBeEpCAJIbHBIMH
Y4eOHbIMU
MO3HABATEIbHBIMH
JeCTBUSIMM:

- YMETH IIJIAHUPOBATH U BBIMIOJIHATh
XMMUYECKUI SKCIEPUMEHT (IIpEeBpaleHHUs
OpTaHWYECKUX BEIIECTB TP HArPEBaHUH,
MOJTy4YeHHe STWIEHA U U3YUYeHHE €r0 CBOUCTB,
KaueCTBEHHBIE PEAKIK Ha aJIbJIETUIbI,
KpaxmaJl, yKCyCHYIO KHUCIIOTY; ACHATypaIis
0€eJIKOB IIpU HarpeBaHUH, [[BETHBIC PEaKIIUH
0€JIKOB; IPOBOANUTH PEAKIIMH HOHHOTO
oOMeHa, OnpeAessATh Cpeay BOAHBIX
pacTBOPOB, KaYECTBEHHBIE PEAKIINH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS; peIaTh
SKCIIEPUMEHTANIbHBIC 33]]a9d TI0 TeMaM
"Metamnsl" u "HemeTanmnsl") B COOTBETCTBUU
C TMpaBUJIAMU TEXHUKH 0€30I1aCHOCTH MPH
00palleHu! ¢ BEIECTBAMH U 1a00PaTOPHBIM
000py10BaHHEM; IIPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO IKCIIEPUMEHTA B (JOpPME 3aIHCH
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIUN U
(hopMyTHpPOBaTH BEIBOJIBI HA OCHOBE 3THX
pEe3yIbTaTOB;

- YMETh aHAJIN3UPOBATh XUMUYECKYIO
HH(QOPMAIHIO, OTY4aeMYIO U3 Pa3HbIX
HCTOYHHKOB (CPEICTB MacCOBOU
uHpOpMaIuu, cet IHTEepHET U apyrue);

- BJIaJI€Th OCHOBHBIMU METOJaMH Hay4HOTO
MIO3HAHUS BELIECTB U XUMUYECKUX SIBICHUH
(HabmtomeHue, U3MEpeHne, SKCIIEPUMEHT,
MOJEIUPOBAHUE);
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B) padora ¢ nHpopManmeii:
- BJIaJICTh HAaBBIKAMH
HOJIy4eHUs] UH(OpPMaLUH U3
HCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITETILHO
OCYILECTBIIATH IIOUCK,
aHaJi3, CUCTEMATU3aIUIO0 1
WHTEPIIPETALIIO
MHPOPMAINH PA3THYHBIX
BHJOB U (hopM
NpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B
pasITUIHBIX hopMaTax ¢
YYeTOM Ha3HAYCHHUSI
WHPOPMAIUH U 1IEJIEeBOI
ayIUTOPHH, BEIOHpAs
ONTUMAIBHYIO (hOpMy
NpeACTaBICHUS U
BU3YyaJIM3alLluy;

- OLIEHUBATh IOCTOBEPHOCTb,
JIETUTUMHOCTH HH(POPMALIUH,
€€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-3THYECKIM
HOpMaM;

- UCTIONB30BaTh CPEACTBA
MH(POPMAITOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEILICHUU
KOTHUTHBHBIX,
KOMMYHHMKAaTUBHBIX 1
OpraHU3aIMOHHBIX 32J1a4 C
coOutoieHneM TpeOOBaHMH
SPrOHOMHKH, TEXHUKH
0€30ITaCHOCTH, TUTHEHEI,
pecypcocoepexenus,
MPaBOBBIX U 3THUECKUX HOPM,
HOPM HH(OPMALIMOHHON
0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH
pacIio3HaBaHUs U 3aILUTHI
nH(pOpMaIHH,
WHPOPMAITHOHHON
0€30MacHOCTH JIUYHOCTH,

- YMETh MTPOBOJIUTH PACUYETHI 0 XUMUICCKHM
(dbopMynaM ¥ ypaBHEHUSIM XUMUYESCKUX
peakiuii ¢ UCIoJIb30BaHNuEM (pU3NIEeCKUX
BEJIMUWH, XapaKTCPU3YIONINX BEIIECTBA C
KOJINYECTBCHHOM CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIC YCIIOBHUS) Ta30B, KOJIMIECTBA
BEIIECTBA; UCIIOJIL30BaTh CUCTEMHbBIC
XUMUYCCKUC 3HAHUSA OJId NPUHATUA peHIeHI/Iﬁ
B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX,
CBs3aHHBIX C B€IICCTBAMU U UX
MMPUMCHCHUEM

OK 04. Paborarts B
KOJIJIEKTUBE 1
KOMauje,
a¢hekTrBHO
B3aMOJCHCTBOBATE C
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIMEHTAaMHA

- TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOIIPEICIICHHUIO;
-OBJIaJICHUE HAaBBIKAMU
y4e0HO-UCCIIEI0BATEIBCKOMH,
MMPOEKTHOM U COLIMAJIBHOM
JIeSITEJIbHOCTH,

OsJianenne
YHHBEpPCAJIbHBIMH
KOMMYHHKATHBHBIMHA
JeHCTBUSIMH:

0) coBMecTHAs
JeATeJILHOCTD.

- YMETh IUTAaHUPOBATH U BBHITIOIHSATH
XUMHYECKUI 3KCTIEPUMEHT (TIpEBpaICHUS
OpraHUYECKUX BEILECTB IIPU HATPEBAHUU,
MOJTydeHHNe STUIICHA 1 U3YUSHHE €T0 CBOWCTB,
KaueCTBEHHbIE PEaKIH Ha allbJeTUIbI,
KpaxmaJl, yKCyCHYIO KUCIIOTY; A€HaTyparus
OEIKOB NPU HArPEBaHUH, [IBETHBIC PEAKIIUN
OEIKOB; TPOBOJUTH PEAKIIH HOHHOTO
o0MeHa, OTIpeIeIATh CPEAY BOIHBIX
PacTBOPOB, KAUYCCTBEHHBIE PEAKIIUU Ha
cynbhar-, KapOoHAT- U XJIOPHUI-aHHOHBI, HA
KaTHOH aMMOHHS; PeIaTh
SKCIIEPUMEHTAIbHBIC 33]1a4H 10 TEMaM
"Meramipl" 1 "HemeTauiel'") B COOTBETCTBUU
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- IOHUMAaTh U MCII0JIb30BaTh
MPEUMYLIECTBa KOMAaHIHOU U
WHIUBUIYaTbHON paboTHI;

- IPUHUMATH TEJTH
COBMECTHOH NIESITEIILHOCTH,
OPTraHU30BbIBATH U
KOOPJMHUPOBATH JEUCTBUS
II0 €€ JOCTHKEHHUIO:
COCTaBJIATH IUIAH JICHCTBHH,
pacIpenemnsaTh POIH ¢ YIETOM
MHEHUH y4aCTHUKOB
00Ccy)IaTh pe3yabTaThl
COBMECTHOM paboTHI;

- KOOPJAMHUPOBATH U
BBITOJTHATH Pa0dOTy B
YCIIOBHUAX PEATBHOTO,
BHPTYAJIBHOTO U
KOMOWHHPOBaHHOTO
B3aMMOJCHCTBHUS;

- OCYIIECTBIATH O3UTUBHOE
CTpaTerunyecKoe MOBEICHUE B
Pa3IUYHBIX CUTYaLUsAX,
MPOSIBIIATh TBOPUYECTBO U
BOOOpakeHwue, OBITH
WHHUIIMATUBHBIM
Osaagenne
YHHBeEPCATbHBIMH
peryJasiTuBHbIMH
JAeliCTBUSIMU:

NPUHSTHE CeOs U APYrUX
Jioaei:

- IPUHUMATh MOTHUBBI U
apryMeHThI IPyTHUX JI0JIen
TP aHAIIN3€E PE3yIhTaTOB
JIeSITeJIbHOCTH,

- IPU3HABATH CBOE MPaBO U
MpaBo JPYTUX JIIOJEH Ha
OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH
MIOHUMAaTh MU C MO3ULUU
JIPYTOTO YETIOBEKA;

C TIpaBUJIAMU TEXHUKH 0€30IaCHOCTH MPH
oOpallieHu# ¢ BeliecTBaMu 1 1ab0paTOpHBIM
00opymoBaHNEM; ITPENICTABIATH PE3YIbTATHI
XUMHYECKOTO SKCIIEPUMEHTA B (pOopMe 3arncu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIIHIA U
(hopMyTUpPOBATH BEIBOJIBI HA OCHOBE ITHX
pe3yIbTaToOB

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpY>KaloIIei cpenpl,
pecypcocOepexeHuIo,
3pPEeKTHBHO
JIECTBOBATh B
Ype3BbIUYaHBIX
CUTYyAIHSIX

B o0J1acTH 3K0710rHY€CKOT0
BOCIUTAHUS:

- c(hopMHUPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYPHI,
IIOHUMAHUEC BIUSAHUA
COIIMAIBHO-?)KOHOMHYECKHUX
MIPOIIECCOB Ha COCTOSTHUE
MPUPOJTHON U COLIMATIBHOM
Cpenbl, 0CO3HAHNE
rIo0aIbHOTO XapakTepa
AKOJIOTHIECKUX MPOOJIeM;

- INTAHUPOBAHUE 1
OCYIIECTBJIEHUE JEUCTBUM B
OKpYyKaroleH cpee Ha
OCHOBE 3HaHUS LeNen

- chopMupOBaTH MPECTABICHUS: O
XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHPA, POITU
XHUMHHU B TIO3HAHUU SIBJICHUIN pupoasbl, B
(hOpMUPOBAHUY MBIIILJICHHUS U KYJIBTYPBI
JUYHOCTH, ee (PyHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOIUMOH JJIsT PEIICHUS
MPaKTUYECKUX 3a71a9 U DKOJIOTHIECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY
3II0OPOBBIO M IPUPOIHOI cpene;

- YMETh COOJIOAATh MPaBUiIa SKOJIOTHYECKU
11EJIeCO00Pa3HOT0 TIOBEJCHHUS B OBITY U
TPYJOBOH EATEIEHOCTH B IENISIX COXPAHEHUS
CBOETO 3/I0POBBS U OKpY>Karolen MpUupoaHON
Cpeibl; yUUTHIBATh OMACHOCTh BO3ACHCTBUS
HAa JKMBBIE OPTraHU3MBbl OIIPEIeIICHHBIX
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YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA;

aKTUBHOE HETIPUSITHE
JIEUCTBUM, TPUHOCALIUX BPEL
OKpYXarollleH cpefe;

- YMEHHUE IPOTHO3UPOBATH
HeOIaronpusTHHIE
9KOJIOTUYECKUE MOCIICICTBUSI
MpEANPUHUMAEMBIX
JIEUCTBUH, TPEAOTBpPAILIATH
HX;

- pacIIMpeHue OmbITa
JIeATETLHOCTH
9KOJIOTUYECKOM
HaIpaBJICHHOCTH;

- OBIIaJICHNE HaBBIKAMH
y4eOHO-MCCIIeTOBATEIHCKOM,
IIPOEKTHOU U COLIMAIIBHON
JIeATEILHOCTH.

BEIIECTB, IIOHUMas CMBICIT ITIOKa3aTeIIs
MpeIeNbHON TOMyCTUMON KOHIIEHTPAIIUH.
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TunoBble 3a1aHusA A1 NPOBeIEHUs MPOLeyPbI OLIEeHUBAHNUS Pe3yJIbTATOB 0CBOCHHS
AUCHUILIMHBI B X0/Ie IPOMEKYTOUYHOI aTTecTaluu
OK 01. BeioupaTts cnoco0bl pelieHusi 3a1a4 npogeccMOHAIbHOI e TeJbHOCTH,
NPUMEHUTEJbHO K PAa3JTHYHbIM KOHTEKCTAM.
TecToBbIe 3amaHUs
1. Macca (B rpammax) 6,721 razoo6pasHoro xjopa (H.y.) paBHa:
a) 93,54
0) 21,30
B) 77,66
n) 106,6
2. PactBop ¢ocara kanus IMEeT peaKIfio CPeIbl:
a) KUCITYIO
0) wenounyio
B) HEHTPAIBbHYIO
I') c1a00KUCITYIO
3. CoIpbeM ISl TOJTy4eHUS CEPHON KUCIIOTHI B IPOMBIIIICHHOCTH SIBJISIETCS:
a) MOBapeHHast COJIb
0) nupum
B) KaJIbLIMHUPOBaHHAs coa
T') U3BECTHAK
4. 3omepoM 3-METHIITIEHTaHa SBIISETCS:
a) H-2eKcaH
0) nmporman
B) 2-METHJITICHTAH
I') 2-MeTWIIPOIIaH
5. Yuenue 00 srmeMeHTax M UX COCTMHEHUSX HA3bIBAIOT ... (XUMUs / Xumueit)
6. JlumMeTu0BbIi 3(Up U STUIOBBIN CIUPT SABISIOTCS .. .. (U30Mepbl / u30Mepamu)

OK 02. OcymecTBISITh IOUCK, AHAJIH3 U HHTEPNPETANMIO HH(POPMALINH,
He00X0MMOM )1 BBITIOJIHEHH S 3a1a4 NPOo¢eCCHOHAIBHOI 1eITeJIbHOCTH.
TecroBble 3a1anus
1. DnexTporHas KoHdurypamus 1S22522p°3S23plcooTBeTcTBYET aTOMY dIEMEHTa:
a) HATpHi
0) 60p;
B) CKaHJINI;
2) ALIIOMUHUIL
2. Peaknus B pacTBOpE NMPOU30MIET B clIyyae B3aUMOICHCTBHS:
a) HUTpaTa LMHKa U cyJb(dara HaTpus
0) xJopuia MarHus U cyib(ara HaTpUs
B) XJIOpUJa HaTpHs U cysibpara 6apus
2) Xnopuoa nampus u Humpama cepeopa
3. Ilpoman BCTymaeTt B peakiuio C
a) pacTBOPOM IEpMaHTaHaTa KaJHsl
0) BomIOi1
6) X10pom Ha céemy
') METAJUIMIECKUM HaTpUEM
4. B monexynsipHoM ypaBHeHuu: NO + O2 — NOz2, cymma ko3¢ puIeHTOB paBHa:
a) 7
0)5
B) 3
r)6
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5. BemiecTso, B y3/1ax KpUCTaIMUECKOH PelIeTKH KOTOPOro HaxoasTes yacTuisl Na2* u
Cl -, 06pa3oBaHoO ... CBA3BIO. (HOHHOIL / UOHHAR)
6. B3anmopeiicTBre MeTaHa C XJIOPOM SIBJISICTCS peakluei ... (3ameusenusn / 3ameunienue)

OK 04. PadoTaTh B KOJUIEKTHBEe U KOMaHJe, 3¢ (PeKTUBHO B3aNMO/AeiiCTBOBATH C
KOJIJIeraMH, PYKOBO/JICTBOM, KJIHEHTAMH.
TecToBple 3anaHusA
1. HauOospImeii BOCCTAaHOBUTEILHON aKTUBHOCTBIO 00JIa1aeT:
a) Ca
0) Na
B) Al
r) Si
2. B monekymsipaoM ypaBaenun: Hz + Oz — H20, cymma k03¢ (HUIIEHTOB MOJIEKYISIPHOTO
ypaBHEHUS PaBHa!
a) 10
0)5
B) 6
r) 8
3. Bo Bpewmst rpo3sl B aTMOchepe o0pazyeTcs:
a) KUCJIOpOJ
0) yrJIeKUCIbIi ra3
B) CEPHUCTBIN ra3
2) okcuo azoma (+2)
4. Beicimii okcng coctaBa 302 00pa3yroT Bce DIIEMEHTHI
a) 4 nepuoa
0) IIA rpynmst
8) IVA epynnui
r) 2 nepuoja
5. C Boo# Aake mpH HArpeBaHUU HE pearupyer:
a) cepeopo
0) IIMHK
B) JKeJe30
T') HATpHid
6. OTo opraHMuYecKOoe COeIWHEHHE B JIAOOPATOPUH TOIYYArOT THAPUPOBAHUEM DTHIICHA
(>man)
7. ByraHaiib ¥ METHIISTHIIKETOH SBJISIOTCS ... (U30Mepamu / u3omepol)

OK 07. CozaeiicTBOBaTh COXPAHEHHIO OKPYKAIOLLIEH cpelbl, pecypcocOepeskeHuIo,
3(p(PeKTHBHO 1eHCTBOBATH B YPE3BbIYAHBIX CUTYaALUAX.
TecToBBIE 3aaHNS
1. Mzomepom 2-meTunOyTaHa sSBIsieTcs:
a) H-neHmaw
6) nponaxn
B) 2-METHITIEHTaH
T) 2-METUIIPONaH
2. [1pu npunrBaHUM pacTBOpa HUTpaTa cepedpa K pacTBOPY XJIOpHJIA KAl B XUMUYECKON
pEAKIMK yyacTBYET I1apa HOHOB:
a) K'm Ag™;
0) K'u NOz
B) K" u CI';
2) Ag" u CI.

3. IIpu HarpeBaHUM METaHOJIa C KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTON 00pasyercs
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a) MeTaH,

0) MOJMATHIICH,

8) Ooumemuioewtii Iup,

T') alleTHJICH.

4. Tlytem coenvHEHUsI aTOMOB OJHOTO M TOTO K€ XMMHUYECKOTO dJIeMEHTa o0pa3yercs
CBSI3b

a) HOHHAas

0) KOBaJICHTHAsI MOJISIpHAs

8) KO6ajeHMHAasn HenoaAPHAa

T') BOJIOpPOIHAS

5. BzaumogeiictBue metana ¢ OpoMOM SIBJIIETCS PEAKLIUEH ... (3ameuienusn / 3ameujenue)

6. BemiecTBo, B y37aX KPUCTALTMYECKOH PEIIETKH KOTOPOTO HAXOAATCA yacTHIbl Fed' |
00pa3oBaHo ... CBA3BIO. (MemManIuieckou / MemainuyecKas)
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