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MACIHOPT TPOT'PAMMBI YUYEBHOM JUCIIUILINHBI
O/11b.05 XUMHA

1.1. Ob6aacTh NpUMEHEHHs POTrPAMMBbI

[Iporpamma obmeoOpa3zoBaTenbHOl yueOHOM muctumuinabl O/1b.05 Xumus npeaHazHadyeHa s
U3y4eHUs: B TNpodecCHOHANBbHBIX oOpa3zoBarenbHbIX opranuzanusx CIIO, peamusyromux o6paso-
BaTENbHYIO MpOrpaMMy cpeaHero oOmiero oOpa3oBaHHMs B Ipeieliax OCBOCHHS  IMporpamm
MOATOTOBKM  KBaNM(UUMPOBAHHBIX  pabouux,  CcIOyXkammx 1o  npodeccusM  CpeaHEro
npodeccHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHusl.

1.2. MecTO M CHUIUVIMHBI B CTPYKTYpPe OCHOBHOI NpodeccCHOHAIBbHON 00pa30BaTe/IbHON MPOrPaMMbI:
JTUCIUILIMHA BXOJHUT B 0011e00pa30BaTeIbHbIA YIeOHBIN ITUKII.
1.3. Hean u 321241 JUCHUIIMHBI — TPEOOBAHUSA K Pe3yJIbTaTaM OCBOCHUS TUCHMILIUHBI:
[Iportecc w3ydeHWs] OUCIHMIUIMHBI HampaBlieH HAa (HOpPMUPOBAHWE CIEAYIONUX OOIIEydeOHBIX
YHUBEPCAIbHBIX ACHCTBHIA:
- MOTHBAIMS YYeHHUs], DOPMHUPOBAHNE OCHOB IPAKIAHCKON UICHTHYHOCTH JTMYHOCTH,
- (opmynupoBaHHe MO3HABATEIHHON LIENH;
- TIOWCK U BBIJENIeHUE HHPOPMAITTT
- 3HAKOBO - CHMBOJIMYECKHE JCHCTBUS;
- OCYILECTBIICHHE MOJEIMPOBAHUS U3y4aeMOr0 MPOLECcCca WIH SIBJICHUS;
- BBIOOpP OCHOBAHUU W KPUTEPHUEB IS CPABHEHHM S, KJIacCU(PUKAIIUU 00BEKTOB;
- YCTaHOBJICHUE MPUYUHHO-CJICICTBEHHBIX CBS3EH;
- TOCTPOEHME JIOTUUECKOM IEMU PacCyX ICHUI;
- 1oa0Op apryMEHTOB JJIsl JOKA3aTelIbCTBA;
- (opmynmupoBaHue MpoOIEMBI;
- CaMOCTOSITENIbHOE CO3JlaHHWEe CIOCOOOB pEIICHUS MPoOJieM TBOPYECKOTO U TMOWCKOBOTO
XapakTepa;
- WHUIMATHBHOE COTPYTHUYECTBO B TIOUCKE U cOOpe MH(OpMAIIHH;
- TIOCTaHOBKA y4yeOHOM 3a/laul Ha OCHOBE COOTHECEHMSI U HEU3BECTHOTO M HEU3BECTHOT'O;
- ONpe/esIeHUE MOCIeI0BATENIbHOCTH MPOMEKYTOUHBIX LI€JIeH ¢ y4eTOM KOHEYHOTO pe3yIbTaTa;
- COCTaBJICHHE IJIaHA U ITOCIeI0BAaTEIbHOCTH JEHUCTBUH;
- BBIIEJICHUE U OCO3HAHHE TOTO, YTO YK€ YCBOEHO M UTO €€ MOJJIEKHUT YCBOCHHUIO, OCO3ZHAHHE
KauecTBa M YPOBHS YCBOCHHS.
B pe3ynbrare u3ydeHus ydeOHOM JUCIUIUIMHBI 00y4YarOIIUNACS TOJIKEH:
3HATH/IOHUMATH:
- 0coOeHHOCTH XUMUYECKOU KApTUHBI MHpa, HCTOPHIO U3MEHEHUS
XUMHUYECKON KapTHHBI MHpa C Pa3BUTHEM HAyKH;
- BKJIQ/I BEJIMKUX YYEHBIX B JOPMUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MUPA;
- OmopazHooOpa3ue, ypoBHU OpraHU3AIMH )KUBOW MaTePHUU;
- TEOPUIO OCHOBHBIX Pa3/IeNIOB XUMHUH B COOTBETCTBUU C MPOTPAMMOIi;
- OCHOBHBIE 3aKOHBI XHMHH, OOIIETEOPETUYECKUE OCHOBBI CTPOEHHUS HEOPraHWYEeCKUX U
OpraHUYECKUX COCTMHEHHUIN U OCHOBHBIE MOHITHS O MEXaHW3MaX XUMUUYECKUX PEaKIIUii;
- 0COOGHHOCTH TMPOSBIIECHUS TEOPETUYECKUX 3aKOHOMEPHOCTEM B pacTBOpax M OMOJOTHYECKHX
CUCTEMAX;
yMeThb:
- CpaBHHBaTh, HaOMIOMaTh, HAXOAWUTH OOIIME YEPTHl W PA3IUYUs, BBIICIATH CYIIECTBEHHBIC
(3HAUMMBbIE) YepThl XUMHUYECKHUX CHCTEM, MPUMEHSTh MOIYYEHHbIE 3HAHUS ISl OOBACHEHUS
HaOII0/1aeMBIX TIPOIIECCOB U SBIICHUM;
- HCIOJIb30BaTh 3HaHKE CBOMCTB BEILIECTB M UX PACTBOPOB B MPO(hecCHOHANBbHOM 1eATeNbHOCTH;
- COCTaBJISITh YPABHEHUS PA3IMYHBIX TUIIOB XUMUYECKUX PEAKIUN;
- paccuuThIBaTh BaXKHEHIIME XapaKTePUCTHKHM XHUMHYECKHUX CHUCTeM (KOHUeHTpauuto, pH,
CKOPOCTbh XUMUUYECKOU PEaKLINH, CMEIIEHHE XUMUYECKOTO PAaBHOBECHUS U JIP.)
- pemaTh MNPaKTUYECKHE 3aJauyd, OMHUPAasCh HA TMOJY4YCHHbIE 3HAHUS M TPUMEHATh HUX MpU
M3y4YEHUU CIEUUATBHBIX JTUCHUTIINH.
- HCIOJIb30BaTh METOJIbl XUMUYECKOM UJIEHTU(UKALIMN BEUIECTB B OBITOBOM U PO(heCcCHOHATHLHOM
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ACATCIIbHOCTH.

- BBI6PIpaTB HaNMMCEHEC SKOJIOTHYCCKU BPEAHBIC CIIOCOOBI JCATCIbHOCTHU B KOHerTHOI\/'I CUTyalluu,

- TPUMEHSTh TNPUHIMI «3AOPOBOrO0 00pa3za KU3HU» JUId OpraHu3aluu  OBITOBOW U
npodeccHOHaIbHON AATETLHOCTH.

BJIA/I€Th:

- OCHOBHBIMH METOJIaMH TEXHHKH 0€30ITaCHOCTH;

- 0a30BBIMH YMEHHUSAMHU CaMOCTOSTENIbHOW paboThl B XHUMHYECKOW Jjaboparopuu Juis

MOCIIEAYIOLIETr0 OCYIIECTBIECHUS TPO(ECCUOHATLHON e TEIbHOCTH.
B pe3yabTare uzyuenusi yaeOHOH TUCHMILUINHBI CTYIEHT J0JIKEH OBJIAeTh O0IIMMH U

HpO(l)eCCI/IOHaJIBHLIMI/I KOMIICTCHUHUAMMU::

Pe3yabTarsl 00yyeHus

(pa3BuTHE 00X KOMIIETEHIMH)

Hudgp HaumenoBanue

Conep:kanue KOMIETEHIIUU

[loHMMaTh CYIIHOCTh ¥ COLHAIBHYIO
3HaYMMOCTh ~ Oyaymieir  mpodeccun,

OK 1. . . o
IIPOSIBIIATE K HEM YCTOWYMBBIN MHTEPEC.

[Tonnmaer 3HaueHWE W POJb (PU3MKH B PA3BUTHH
Hay4HO-TEXHUYECKOTO nporpecca H B
nanpHEHIeH mpoheccuoHaIbHON NeATeTbHOCTH.

Opranu3oBbIBaTh COOCTBEHHYIO
ACATCIIBbHOCTh, HCXOAd U3 LOCIU H
CcI0co00B ee JOCTHOKCHHS,
OIIPEEIIEHHBIX PYKOBOJUTEIIEM.

OK 2.

[IlpuMeHseT TEeXHWYECKHEe METOABI M CHOCOOBI
BBITTOJIHEHUS npo¢eCCHOHATBLHBIX 3ajad,
OLICHUBACT CBOIO JEATEIFHOCTh C TOYKH 3PEHHSA
uX 3((PEKTUBHOCTH U Ka4eCTBa.

AHanmM3upoBaTh PabOYyI0 CHUTYaIHIO,
OCYILECTBISATh TEKYLIMA W HUTOTOBBIN
KOHTPOJIb, OIIEHKY ©  KOPPEKIIUIO
COOCTBEHHOH  JIEITCIBLHOCTH, HECTHU
OTBETCTBEHHOCTH 3a PE3yJbTaThl CBOCH
paboTHI.

OK.3

Bri6upaer s dexTrBHBIE METOIBI TIPH PEIICHUH
yueOHBIX U npodecCHOHANbHBIX  3a/ad.
OCO3HaHHO CTaBUT IEJIM OBJIAJICHUS Pa3INYHBIMU
BUJaMU pabOT M ONpeAessieT COOTBETCTBYIOIINM
KOHEYHBIN MPOYKT.

OcymecTBIsATh TOUCK HH(POPMAIHH,
HeoOXxomuMor It A PEKTUBHOTO
BBITIOJTHEHUS npodeccroHaNbHBIX
3ajad.

OK 4.

[TpuMeHsIeT MU BBIMOJHEHHH CaMOCTOSTEIBHBIX
BUJAaX  paboT  (BBIMIOJIHEHWE  MPE3CHTAIHH,
pedbepatoB u T. 1.) pasHbIe MCTOYHUKH
uHbOpMaLMY, B TOM YHCIe HHTEPHET — PECypChI
Y TEJICKOMMYHHUKAIIMOHHBIC TEXHOJIOTHH.

Hcnonws3oBars UH(POPMALIMOHHO-
KOMMYHHKAI[HOHHBIC ~TEXHOJOTUH B
npodeCCHOHATLHOMN e TEIHOCTH.

OKS.

Hcnonb3yeT B CBOEH AEATENTBHOCTH
MH(OPMALIMOHHO-KOMMYHHUKAIIIOHHBIE
TEXHOJIOTHH, YMEET NOJIb30BATHCS UHTEPHETOM.

PaGotate B koMaHzme, 3(deKTHBHO
00IIaThCsl C KOJIETaMH, PyKOBOJICTBOM,
KIIMCHTaMH.

OK 6.

Koopaunupyer cBou I€MCTBUS C APYTUMHU
Y4aCTHUKaMHU OOIIEHUs, yMEEeT KOHTPOJIUPOBATh
CBOE MOBEICHUE W BO3JEHCTBOBATh HA MapTHEPA
oO1IIeHUS.

OpranuzoBatb
JESTENIbHOCTD C COOTIOICHIEM
TpeboBaHMt OXpaHbl  Tpyda H
HKOJIOTHUYECKOI 0€30MacHOCTH.

COOCTBEHHYIO

OK 7.

Peanmu3oBbIBaeT MOCTaBJICHHEIE IIEIM B CBOEU
ACATCIIbHOCTH, Hpe,Z[CTaBJIHeT KOHG‘IHBII\/'I
pe3yabTaT ACSITEIBHOCTH B MIOJTHOM 00BEM

HcnonHsaTh BOMHCKYIO OOSI3aHHOCTB, B
TOM qHcie c IPUMEHEHHEM
MOJIYYEHHBIX npodeccnoHaIbHBIX
3HAHWH (J7151 FOHOIIICH ).

OK 8.

OCO3HAaHHO TOTOBHUTCS K HCIIOJIHEHHUIO BOUHCKOH
00s13aHHOCTH c MIpUMEHEHHUEM
npodeccHoHANbHBIX 3HAHUN




1.4. PekomeH1yeMoe KOJIMYECTBO YaCOB Ha OCBOEGHHUE NMPOTPaMMBbl AUCITUTLTUHBL:
MaKCUMaJIbHOM yueOHOM Harpy3ku oOyuatomerocst 170 gaca, B ToM ducie:
00s13aTeNbHON ayTUTOPHOM yueOHOH Harpy3ku oOyuaromerocs 114 yacos;
CaMOCTOATENIbHON paboThl oOyJaromierocss 56 vaca.

2. CTPYKTYPA U ITPUMEPHOE COJIEP2)KAHUE VYEBHOU JAUCIHUITJINHBI
2.1. O6bem yueOHOM MUCIHUIUIMHBI U BUIBI YI€OHON paboThI

Bun yuebnoi paboThl

O0BeM YacoB

MakcumanbHasi yueOHast Harpy3ka (Bcero) 170
O0s3arenbHas ayAuTopHas yueOHast Harpy3ka (BCero) 114
B TOM YHCIIE!

ITpakTHyecKux 3aHsATUH 28
__JIabopaTopHBIX 3aHATHI 10
Breaynuropras camocrosTensHas padota o0ydaromerocs (BCero) 56

Wtorosas arrectanus B popme nuddepeHIIMPOBAHHOTO 3a4eTa




2.2. Tematuueckui 1iaH u coaepxanue ydeOHon aucuumuimael OJ1b. 05 Xumus

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, 1abopaTopHble paboThl M MPAKTHYECKUE 3aHATHUS, BHEAYTUTOPHAS Ob6Bvem YpoBeHb
pa3aesioB U TeM camocTosTeNnbHas paboTa 00yJaromuxcs 4acoB YCBOCHHUS
1 2 3 4
Pasnmen 1. BBenenue 1
Tema 1.1. Beenenue 1 2
Pa3nen 2. OO6mias 1 HeOpraHU4ecKas XUMUs
CopepxaHue yaeOHOro MaTepuaa 7
2.1.1. | OcuoBHEBIE TOHATHS XUMUHU. [I0OHITHE O XUMAYECKUX BEIIECTBAX. XUMHUUECKHAE DIIEMEHTEL. 2
2.1.2 | Cnoco0bl CyIIeCTBOBAHUS XMMUYECKHUX 3JIEMEHTOB: aTOMBI, IPOCTHIE U CIIOKHBIC BEIIECTBA. 2
2.1.3 | BemecTBa MOCTOSITHHOTO ¥ IEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTRA. 2
2.1.4 | BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHHs. CrtocoObI 0TOOpaKeHUS 2
MOJICKYJI: MOJICKYJISIPHBIC U CTPYKTYPHBIC (DOPMYITBI, APOCTEPIKHEBBIE MOEITH MOJIEKYIL.
2.1.5 | U3mepenue BemecTBa. Macca aTOMOB U MOJICKYJI. ATOMHAsI €IUHUIIA MACCHI. 2
OTHOCHTENbHASI ATOMHASI U MOJICKYJISIpHASI MACCHI.
2.1.6 | KoamdecTBo BemecTBa M €IMHUIIBI €70 U3MEPEHHS: MOJIb, MOJIb, KMOJIb. 2
2.1.7 | Yucno ABoranapo. MonsipHas macca. 5) 2
Tea 2.1 2.1.8 | ArperaTHbie COCTOSTHUS BEIIECTBA: TBEPI0E (KPUCTALTNYECKOE U aMOp(DHOE), )KUIKOE U 2
e ra3zoo0pasHoe. 3aKkoH ABOTaipo U €ro CIEJCTBHUS.
OCHOBHbBIE TOHSTHS >
L 3AKOHBL XUMUH 2.1.9 | MonsipHblit O6’[:GM BGH_IefTB B ra3000pa3HOM COCTOSTHUHU. _ 2
2.1.10 | O6benHEeHHBIN Ta30BbIN 3aKOH U ypaBHeHHE MenaeneeBa-Kianeipona. 2
2.1.11 | Cmecwu BemiecTB U CIOcoObI MX OUMCTKU. [IprMeHeHne crnoco60B OUMCTKU CMECEH BEIECTB B 2
npodeccroHabHOM e TEIbHOCTH.
2.1.12 | Paznuuusi MeXAy CMECSIMHU U XMMUYECKHMHU COCIMHEHUSIMH. 2
2.1.13 | MaccoBas © 00beEMHAs 10 KOMIIOHEHTOB CMECH. 2
[IpakTuueckoe 3anarue Nel Penienue 3a1a4u Ha HaX0Xk/I€HUE OTHOCUTEIBHOW MOJIEKYJISIPHON Macchl, 1 2
KOJIMYECTBA BEIIECTBA.
[Tpaktudeckoe 3anaTue Ne2 «OCHOBHBIC TOHATHS U 3aKOHBI XUMUK)) 1 2
BHeaynutopHas camocTosiTenbHas paboTa:
Pedepar no Teme «IIpumenenune crnocoO0B OUUCTKU CMecei BeleCTB B PO ecCHOHATbHON 4 3
JESITEIbHOCTH
Tema 2.2. CogepxaHue yaeOHOTO MaTepHraa 6
[Tepuoanueckuit 2.2.1 | [Tepuoanueckuii 3akon /[.11. Menneneena. 2




3aKOH U 2.2.2 Otkpsitue .. Menneneessim Ileproanueckoro 3akoHa 2
Ilepnoanueckas 2.2.3 [Tepuonnueckuii 3akoH B hopmynupoke J[.M. Menneneera 2
cucremMa 2.2.4 [Tepuoanueckas TabanIa XUMUYECKUX JIEMEHTOB — Ipadraeckoe oToOpaxeHne 2
XUMHYECKHUX NEPUOINIECKOTO 3aKOHA
snementos JI.1. 2.2.5 CTpyKTypa NepruoandecKoi TabauIlbl: IEpUO bl (Majbie U OOJbIINE), TPYIIILI (TJIaBHAS U 2
MenneneeBa u 1o6o4Has)
CTPOCHHC aTOMa 2.2.6 Ctpoenne atoma u nnepuognyeckuii 3akon [[.1. MenneneeBa 2
2.2.7 ATOM — ClIOKHAas yacTHUIla 2
2.2.8 Anpo (MpOTOHBI U HEUTPOHBI) M IIEKTPOHHAST 00070UKa 2
2.2.9 N3otornbl 2
2.2.10 | CtpoeHue 371eKTPOHHBIX 000JI04YEK ATOMOB 3JIEMEHTOB MAJIbIX IEPUOJIOB 2
2.2.11 | OcoOGeHHOCTH CTPOCHHS DJICKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJIBIITNX ITEPHUOIOB 2
(TIepexoHBIX STIEMEHTOB)
2.2.12 | Iloustue 06 opburasx. s-, p- u d-Opourtanu 2
2.2.13 | DnexTpoHHBIE KOHQUTYPAIIMH ATOMOB XUMHUECKUX JIEMEHTOB 2
2.2.14 | CoBpeMeHHast GOpMYITHPOBKA EPHOTUIECKOTO 3aKOHA 2
2.2.15 | 3HadeHHE MEPUOANIECKOTO 3aKOHA U MEPUOANIECCKON CHCTEMbI XUMHUYECKUX DJIEMEHTOB 2
JI.W. MenneneeBa uist pa3BUTHsI HAYKW ¥ IOHUMAHK XMMUYECKOW KapTUHBI MUpa
KonTtponbHas padora Nel «OcHOBHBIE TOHATHUS U 3aKOHBI XUMUH. [lepronnyeckas cucrema 2
XUMHYECKHX DJIEMEHTOB)
BaeaynuTopHas camocTosiTeNbHas paboTa:
Pedepar no reme «3HaueHue MepuoOIUIECKOTO 3aKOHA U TIEPUOANYECKON CUCTEMbI XUMHUYECKHUX
anemeHToB JI.M. MenzeneeBa 1 pa3BUTHSL HAYKU U TEXHUKU»
CopepxaHnue yueOHOro Marepuasa
2.3.1 WNonnas xumuyeckas CBs3b 2
2.3.2 Katmnonsl, ux 00pa3oBaHue U3 aTOMOB B PE3YJIHTATE MPOIECCA OKUCICHUS 2
2.3.3 AHUOHBI, UX 00pa30BaHUE U3 ATOMOB B Pe3yJIbTATE MPOLIECCa BOCCTAHOBIICHUS 2
2.3.4 HoHHas CBsI3b, KaK CBsSI3b MEXKAY KaTHOHAMU M aHHOHAMH 32 CUET AIEKTPOCTATUYECKOTO 2
Tema 2.3. MIPUTSHKEHUS
Crpoenne BemectBa | 2.3.5 Knaccu¢ukanus HOHOB: IO COCTaBy, 3HAKY 3apsaa, HATMYMIO THIPATHOW 000JI0UKH 2
2.3.6 HNonnbie kpuctammyeckue pemerkd. CBOMCTBA BEMIECTB C HOHHBIM TUIIOM 2
KPUCTAIUIMYECKOM PEIIETKH
2.3.7 KoBasienTHast xumMuueckas CBs3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBsI3M (OOMEHHBII 2
Y JOHOPHO-aKIENTOPHBIN).
2.3.8 DIEeKTPOOTPUIIATEITLHOCTh 2




2.3.9 KoBasneHTHbIE NOIsIpHAs U HENOJsIpHAs CBsI3U. KpaTHOCTh KOBaJIEGHTHOW CBSA3H 2
2.3.10 | MonekynsipHbIe U aTOMHBIE KpUCTaJUIMYecKkre penieTkr. CBOMCTBA BEIIECTB C 2
MOJIEKYJISIPHBIMH M @aTOMHBIMU KPUCTAUTMUECKUMHU PEIIeTKaMHU.
2.3.11 | Meramundeckas cBsi3b. MeTammnueckas KpHCTAIINUECKas pelIeTKa U MeTAITHUECKas 2
XUMHYECKas CBA3b.
2.3.12 | ®usnyeckue CBOWCTBa METAIJIOB 2
2.3.13 | ArperaTHble COCTOSHUS BEIIECTB U BOJOPOIHAS CBS3b. 2
2.3.14 | TBepnoe, KUAKOE U Ta3000pa3HOE COCTOSIHUS BetiecTB. [lepexo BemecTBa u3 OAHOTO 2
arperaTHoro COCTOSIHMSI B Ipyroe
2.3.15 | BomopoHas CBS3b. 2
2.3.16 | Yucrteie BemiecTBa W cMecu. [loHsATHE O cMecH BemIeCTB. |'OMOTEHHBIE W TETEPOTCHHBIC 2
cmecu. CoctaB cMmeceil: 00beMHas M MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBasi JOJIS
MIPUMECEH.
2.3.17 | lucnepcuble cuctembl. [loHATHE O AWCIEPCHON CHCTEME. HucnepcHas daza u 2
aucriepcuoHHas cpena. Kmaccudukauus nucnepcHbix cucteM. IToHATHE 0 KOJIOMIHBIX
cuctemMax (0 mouBax)
BaeaynuTopHas camocTosiTeNbHas paboTa:
CoctaBuTh KJacCU(PUKALMIO AUCIEPCHBIX CUCTEM IMPUBECTH TPUMEPHI  HCIOJNb30BaHUS HX B 2-3
po(heCCHOHATLHOM e TEILHOCTI
Copepxanue yueOHOro Marepuaa
2.4.1 | Bona. PactBopsl. PactBopenue. Boga kak pactBoputens. PactBopumocTs BemecTs. (0 2
MTOYBaX )
2.4.2 | HacelieHHbIe, HEHACBIIIIEHHBIC, TIEPECHIIIIEHHBIC PACTBOPHI 2
2.4.3 | 3aBUCUMOCTb PACTBOPUMOCTH T'a30B, KUIKOCTEH M TBEPABIX BEIIECTB OT PA3IMYHBIX (DAKTOPOB 2
2.4.4 | MaccoBas J10Jis1 paCTBOPEHHOTO BEIIECTBA 2
Tema 2.4. 2.4.5 | DnexTponuTHUECcKas AUCCOLMALUS. DIEKTPOIUTHI U HEINEKTPOJIUTHL. 2
Bona. PacTBopbL. 2.4.6 | MexaHU3MbI 3JIEKTPOIUTUYECKOM TUCCOIMALINY I BEUIECTB C Pa3IMYHbIMU TUITAMU 2
DIIeKTPOINTHIECKAS XUMUYCCKOH CBS3U
JIMCCOIHALINS. 2.4.7 | 'mapatupoBaHHBIC W HETUIPATUPOBAHHBIC HOHBI 2
2.4.8 | CreneHb JIEKTPOIUTHYECKOM nucconuanuu. CHibHBIC U c1a0ble 37eKTponnuThl. OCHOBHBIE 2
MOJIO’KEHUS TEOPUH DJIEKTPOIUTHUECKON AUCCOIMALINU
2.4.9 | Kucnotel. OcHoBanusi. Conu (0 movBax) 2
[paktraeckoe 3anaTue No3 Penienue 3a1a4 HA HAXOKIECHUE MACCOBOM JIONM PACTBOPEHHOIO BEIIECTBA 2
Kontponbnas pabora No2 «Ctpoenue Bemecta. PacTBopbi» 2

BaeaynuTopHas camocTosiTeNbHas paboTa:




UccnenoBanue: «OnpeneneHue KeCTKOCTH BOAbD) 2-3
CopepxaHne yaeOHOro MaTepuala
25.1 | Kuchomut
- Obpazosanue, xapakmepucmuKku u NpUMeHeHue Ha NPAKMmuKe
- Kucnommnuie 0031cou (603HuKHO8eHUE U NOCTIEOCMEUA 01 OKPYHcarouieil cpeobl)
OcHnoganusn
- Obpaszosanue, XapaKmepucmuKku u nPUMeHeHue Ha NPAKMuKe
Tema 2.5. pH-uennocmo 2
Knaccudukanms - Illkana pH-uennocmu
HEOPraHUYEeCKUX - 3nauenue pH-yennocmu ona pacmenuil, n046bl U NOYEEHHBIX OP2AHUIMOB
COEIUHEHNN U UX Conu
CBOICTBa - Heiimpanusayua kak npumep coneodpazoeanus
- Hazeanue coneit na npumepe munepaibHulx y0oopenuil
IIpakTuueckoe 3ansaTue No4 PermeHue dKCIIEpUMEHTAIBHEIX 3a1a49 «MaeHTudrKAINS HEOPraHUHIECKUX
BCLICCTB B PACTBOPAX C MOMOLIBIO KAYCCTBCHHBIX PEAKIIMI MU IIYTCM BBISBJICHHS XaDAKTCPHBIX 2
CBOWCTB»
Breayautoprnast camocrositenpHas pabora: uccienoBaHue: «Poiab MHHEpANbHBIX YHOOpeHUN mpu
BBITIOJITHCHHH TTOJIEBBIX pab0T» 2-3
CopepxaHue yaeOHOro MaTepuaa
2.6.1 Knaccudukanms XuMruaecKux peakimit 2
2.6.2 Peakumu coennHeHus, pa3ioKeHUs, 3aMeIIeHHs], 0OMeHa 2
2.6.3 Karanmuruueckue peakium 2
2.6.4 OOpatuMble U HEOOpaTUMBbIE PEAKIIUU 2
2.6.5 I'OMOreHHbIE U T€TEPOreHHbIE PEAKIIUN 2
2.6.6 DK30TEPMUYECKHE U IHAOTEPMUICCKUEC PEAKIIUH 2
Tewma 2.6. 2.6.7 TennoBoit 3¢ (heKkT XUMHUYECKUX peaKIuii 2
XUMHUECKHE 2.6.8 Tepmoxumudeckue ypaBHEHHS 2
peakuuun 2.6.9 OKHCIUTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH 2
2.6.10 | CreneHb OKUCIEHHUS 2
2.6.11 | OkucnuTens U BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKHCIICHHE 2
2.6.12 | Metoz 31eKTpOHHOTO OanlaHca JJisi COCTaBJICHUS YPaBHEHUI OKUCIUTEIBHO- 2
BOCCTAHOBUTENbHBIX peakluit
2.6.13 | CxopocTh XuMHUECKUX peakiuid. [ToHSITHE 0 CKOPOCTH XUMHUECKUX PEaKIIUN 2
2.6.14 | 3aBUCUMOCTBH CKOPOCTH XUMHUUYECKHUX PEAKIIUNA OT Pa3IMUHbBIX (PAKTOPOB: MPUPOIBI 5

pearupyromux BCICCTB, UX KOHIUCHTPpAONHU, TCMIICPATYPhbI, IOBECPXHOCTU COMMPUKOCHOBCHUA
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1 UCIIOJIb30BAHU KAaTAJIN3aTOPOB

2.6.15 | OO6paTUMOCTh XMMHUYECKUX peakuuii. OOpaTuMble 1 HEOOpaTHUMBbIE PEaKIIUU

2.6.16 | XuMuueckoe paBHOBECHE U CITOCOOBI €r0 CMEIICHUS

N

KontponbHas padora Ne3 «Kiaccugpukaius HEOpraHn4ecKuX COeANHEHNH. XMMUYECKHE PEaKIIUN

N

BHreaynuropHas camocrosiTenbHast padora:
coobuienue Ha Temy: [IpakTHueckoe MpUMEHEHHE 3IEKTPOIu3a: paUHUPOBAHUE, TaJIbBAHOILUIACTHKA,
rajbBAHOCTETUS»

n
[

Tema 2.7.
Meraiisl 1
HEMeETaJLIbI

Conepkanue yueOHOTO MaTepraia

11

2.7.1 OC0OEHHOCTH CTPOCHHS aTOMOB 1 KPHUCTAJIJIOB

2.7.2 dusnueckre CBOMCTBAa METAIUIOB. XUMHUYECKUE CBOMCTBA METAJJIOB

2.7.3 Knaccugukanus MeTaiioB o pa3JInyHbIM IPH3HAKAM

2.7.4 DNEKTPOXUMHUYECKUI Psi/I HAMPSDKCHU METAJIJIOB

2.7.5 Mertamnorepmus. O0ure cnocoObl MOTYyYSHHUS METAJUIOB

2.7.6 OO6mme crmocoOb! MOTYYEHUS METAJIIOB

2.7.7 ITonsTre o metaiurypruu. IIupoMeramutyprust, THAPOMETAIUTYPIHS U DJIEKTPOMETAILTYPIHUs.
CrninaBbl YEPHBIEC U IBETHBIC

2.7.8 Oco0eHHOCTH CTPOEHUS ATOMOB

2.7.9 HewmeTtannnueckue Marepuasl

2.7.10 | 3aBUCHMOCTH CBOMCTB TaJIOTEHOB OT UX TOJIOKEeHHS B [leprnonnueckoi cucreme

2.7.11 OKHUCIINTEIBLHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBAa HEMETAJIOB B 3aBUCUMOCTH OT UX
TTOJIOXKEHUS B PSATY DIACKTPOOTPULIATSILHOCTH.

[TpakTuueckas pabora Ne5 PenieHne sKkCriepUMEHTAIBHBIX 33124 110 HEOPTraHUYECKOH XUMHUH

[TpakTtuueckas padota No6 «IlomydeHne ra3000pa3HbIX HEOPTaHUISCKUX BEIIECTBY

NN N NN N (NNINNININ

JlaboparopHas padora Ne 1 «3akanka u otnyck crajiu. O3HAKOMIIEHUE CO CTPYKTYDAMU CEPOTO U

0eoro 4 a. Pactio3HaBanue xenesay, «M3yuenue mIacTHIHOCTH METAILIOB. M3yvuenue
TCIIJIOIIPOBOJAHOCTHU MCTAJIJIOB, I/I3 CHUC MAI'HUTHBIX CBOI>'ICTB MCTAJIJIOB»

SR

Kontponbnas padota N4 mo teme «O011ast 1 HEOpraHUIECKask XUMUSD)

BHeaynutopHas camocTosiTeNnbHas paboTa
Hp€3€HTaI_II/I}II «CunukartHas MNPOMBIIIJICHHOCTBH»
Coobmienne Ha TeMmy: «lcronb30BaHre METaIOB B MPO(eCCUOHATBHOM IeITETEHOCTH

2-3

Pasznen 3.

Oprannueckasi XUMUst

Tema 3.1
OCHOBHBIE TOHATHUA

Coneprkanne yueOHOTO MaTepuaa

3.1.1 IIpuposaHble, HCKYCCTBEHHBIE U CUHTETUUECKNE OPIraHUYECKUE BEIIECTBA

3.1.2 CpaBHEHHE OPTaHMYECKUX BEIIECTB C HEOPTAHMYECCKUMU

3.1.3 BanentHocTts

N
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OpraHUYecKOu 3.1.4 XUMHUYECKOE CTPOCHUE KaK MOPSIIOK COCTUHEHHUS ATOMOB B MOJICKYJIBI 110 BAJICHTHOCTH 2
XUMUHU U TEOpUs 3.1.5 Teopus crpoenns opranndeckux coequHeHuit A.M. bytinepoBa. OCHOBHBIE MOJOXKEHUS 2
CTPOCHUS TEOPUH XMMHUYECKOT0 cTpoeHust. Vi3omepust u u3omepsl
OpraHMYeCcKHUxX 3.1.6 Xumudeckue GOpMyIIbl U MOJEIIN MOJIEKYJ B OPraHUYECKON XUMHUH 2
COCIIMHCHUI 3.1.7 Knaccudukanms BenecTB o CTpOCHUIO YIIAEPOTHOTO CKeJleTa U HATMIHIO 2
(YHKIMOHATBHBIX TPYIII
3.1.8 I"omonioru u romosnorus 2
3.1.9 Hauana nomenknarypsl IUPAC 2
3.1.10 | Peaknuu npucoenuHeHUs (THAPUPOBAHMS, TaJIOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUS, 2
TUAPATALINN)
3.1.11 | Peaknuu oTmierieHus (IeruapupoBaHus, IeTHIPOTaIOTeHUPOBAHUS, ICTHIPATAIIH ) 2
3.1.12 | Peaknuu 3amenienus. Peakuyun nzomepusanuu 2
[IpakTuueckue pabotel Ne7 «OOHapyx)eHHE yriiepoa U BOJOPOJa B OPraHUYECKOM COSAMHEHUH. 2 2
O6HapyxeHue rajoreHoB (mpobda benpireiina)
KonTtponsHas padora Ne5 «OCHOBHBIE IOHATHS OPraHUYECKONH XUMUH U TEOPUS CTPOCHUS 1 2
OpPTaHUYECKUX COCTUHEHHID
BaeaynuTopHas camocTosiTenbHas paboTa
[Ipesentanms: «Ku3ub u gestenpbHOoCcTh A.M. ByTieposay 4 2
CoCTaBUTh CPAaBHUTENBHYIO TaOIUITY: «CPAaBHEHHUE OPTAaHMYECKUX M HEOPTaHNYECKHUX BEIIECTBY 3
Coneprkanne yaeOHOro MaTepuasia 19
3.2.1 AJIKaHbI: TOMOJIOTHYECKU psiJ], U30MEpHsl 1 HOMEHKJIATypa aJIKaHOB 2
3.2.2 XUMHUYEeCKHEe CBOMCTBA aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelIeHUE, Pa3JI0KEHUE, 2
JeTUJPUPOBAHHE
3.2.3 [IpuMeHeHne ankaHOB HA OCHOBE CBOMCTB 2
3.2.4 OTUJIEH, €r0 NOJIyYeHHE (IETHAPUPOBAHNEM dTaHA, JACTIOTUMEPU3AINEH MTOTUITHIICHA) 2
Tema 3.2. 3.2.5 I"'oMostornueckuii psizi, ”30Mepusi, HOMEHKJIaTypa aJIKEHOB 2
YrneBomopoasl u ux | 3.2.6 XUMHYECKHE CBOMCTBA ATUJICHA: TOPCHHUE, KAYECTBEHHBIE peakiuu (00ecIBeunBaHNE
MPUPOIHBIC OpOMHOI BOJBI M pacCTBOpa MepMaHTaHaTa Kajus), THApaTaIHs, MOJIUMEpPH3aIusl. 12 2
HUCTOYHUKH [IpuMeHeHne dTruIeHa Ha OCHOBE CBOWCTB
3.2.7 [ToHsTHE O IMEHAX KaK yriIeBOJOPOIaX C IBYMsI IBOWHBIMH CBSI3sIMU. COMPSKEHHBIC TUCHBI 2
3.2.8 XuUMHYECKHe CBOMCTBA OyTanueHa-1,3 u uzonpeHa: odeciuBeunBaHue OPOMHOM BOIBI U 5
MOJINMEPH3aIs B KayudyKu
3.2.9 HaTypanbHblil M cMUHTETHYECKHE KaydyyKHu. Pe3una 2
3.2.10 | Ankunbl. AuletuneH. XMMUYECKHE CBOMCTBA alleTUIICHA: TOpEHUE, 00ECIIBEUMBAHNE 2

OpOMHOI BOJIbI, TPUCOETMHEHUE XJIOPOBOIOpoIa U ruapartays. [lpumeHenue aneruineHa
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3.2.11 | MexkiaccoBas H30MepHsl ¢ aJIKaJUCHAMU 2
3.2.12 | Apensl. benzon. Xumundeckue cBoicTBa O€H30J1a: TOPEHHE, PEAKIIUH 3aMELICHHUS 2
(ramorenupoBanue, HuTpoBanue). [I[pumenenne 6eH3oa
3.2.13 | IlpupoiHbIe UCTOYHUKH YTJIEBOIOPOJIOB 2
3.2.14 | [IpuponHbIii Ta3: COCTaB, MPUMEHEHUE B KAUE€CTBE TOTUIMBA 2
3.2.15 | Hedts. CocraB u nepepabotka Hedtu. Ileperonka Hedptn. Hedrenpomykrs 2
IpakTuyeckas padora Ne8 «llonyyenue MeTana U U3Y4EHUE €10 CBOMCTB; TOPEHUE, OTHOUIECHUE K 4 5
OpPOMHOM BOJIE ¥ PACTBOPY NEPMAHIAHATA KAIMS» ~
[Tpaktrueckas padora No9 «IlogyueHne u CBONWCTBA STHUIICHA) 1 2
ITpaktuyeckas padora NelO «YTaeBogoposl M UX IPUPOIHBIE HCTOUHUKN 1 2
KontponbHas padota Ne6 «Yri1eBogopoabl U UX TPUPOJHBIC HCTOUHHKI 1 2
BreaynuTopHas camocTosTenbHas padoTa: 2-3
[Ipe3enranus Ha TeMy: «CHHTETHYECKHE KayudyKH: HCTOPHS, MHOT0OOpa3ue U NepCreKTHBBI 4
Hccnenosanue: «/cnonp30BaHne OpraHnyeCcKrX BEIECTB B MPOGECCHOHATBbHOM NESTEIbHOCTI 3
CopepxaHue yaeOHOTro MaTepuaa 20
3.3.1 Cruprel. [Tonyuenue sTaHosia OpoKEHUEM TITIOKO3BI U THAPATAIMEH dTHUJICHA 2
3.3.3 I'mapokcuiibHas rpynna Kak (pyHKIIMOHAIbHAS 2
3.34 [TonsiTre 0 MpeneabHBIX OJHOATOMHBIX CITUPTaX 2
3.3.5 XWMHYECKHE CBOWCTBA ATAHOJIA: B3aMMOJICUCTBHE C HATpUeM, OOpa3oBaHUE MPOCTHIX H 2
CJIO’KHBIX 3(hpOB, OKKCIIeHUE B anbaeru. [IpuMeHeHne 3TaHosia HA OCHOBE CBOMCTB
3.3.6 AJIKOTOJIN3M, €T0 TIOCIEACTBUS U NIPEAYIPEKICHHE 2
3.3.7 I'munepuH  Kak TOpPEACTaBUTENIb MHOTOATOMHBIX CHHUPTOB. [IprMeHeHHe TIUIepuHA. 5
Tema 3.3 KauecTBeHHas peaknys HA MHOTOATOMHBIE CITUPTHI
Kucnoponconepxany | 3.3.8 @denon. Dusnueckue W XUMHUECKHUE cBoiicTBa ¢eHona. [IpumeHenue (eHonma Ha OCHOBE 2
ue OpraHnvyecKue CBOWCTB 12
COCMHEHUs 3.3.9 B3anMHoe BIusiHME aTOMOB B MOJIEKyJie (heHOJa: B3aUMOJICHCTBUE C TUIAPOKCHIOM HATPUS U 5
a30THOU KHUCIIOTOM
3.3.10 | Anpperunsl. IlonsTre 00 anpaernaax. AJpAeruaHas rpynna Kak (pyHKIIMOHAIbHAS. 2
3.3.11 | ®opmanbaerua U €ro CBOMCTBA: OKHCICHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIICHHE 5
B COOTBETCTBYIOIIUH CIIUPT.
3.3.12 | [lomy4yenue anmbACTUIOB OKHCICHHEM COOTBETCTBYIOIIUX CHHPTOB. [IpuMeHeHUE 2
(dbopManberua Ha OCHOBE €ro CBOWCTB
3.3.13 | Kap6onoBsie kucnotel. [loHsTHE O KapOOHOBBIX KHcioTax. KapOokcuinpHas rpymmna Kak 9
(GhyHKIIMOHATBHAS
3.3.14 | 'omonoru4eckuii ps MpeenbHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT 2
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3.3.15 | l[Monmyuyenne kapOOHOBBIX KUCIOT OKUCIICHUEM aJIbJICTHJIOB

3.3.16 | XuMuueckue CBOMCTBA YKCYCHOW KHCIOTHI: OOIIME CBOMCTBA C MHUHEPAIbHBIMU KUCIOTAMU
Y peakuusi dTepuduKanim

3.3.17 | IlpumMeHeHue yKCyCHOM KUCIOTHI HA OCHOBE CBOMCTB

3.3.18 | Bricmue xupHbBIC KHCIOTHI Ha MPUMEPE MAITBbMUTHHOBOW M CTEaPUHOBOM

3.3.19 | CnoxxHble 3(UPHI U KUPHI

3.3.20 | [Tonmyuenue cia0KHBIX 3PUPOB peaknuent dTepuduKanum

3.3.21 | CnoxxHble 23HUphl B IPUPOE, UX 3HAYCHUE

3.3.22 | IlpuMeHeHue CI0KHbBIX 3HPOB Ha OCHOBE CBOWCTB

3.3.23 | XKupsi kak cnoxxabie d3¢upsl. Kiaccudukanmst ;xupoB

3.3.24 | XuMuuecknue CBOMCTBA KUPOB: TUAPOIN3 M THAPUPOBAHUE KUAKUX )KUPOB

3.3.25 | [IpuMeHeHue )KUPOB HA OCHOBE CBOWCTB

3.3.26 | Msiia

3.3.27 | YrneBonpl. VYTIIeBOABI, WX KiIacCH(UKAIMA: MOHOcaxapuabl (TJIFOKO3a, (PYyKTO3a),
Jrcaxapuabl (caxapos3a) U mojrcaxapuabl (KpaxMall U IeJUII0J103a

3.3.28 | I'moko3a — BeNecTBO C IBOMCTBEHHOW (DYHKITMEH — allbIETHAOCIIUPT

3.3.29 | XuMu4uecKkue CBOMCTBA TJIFOKO3BI: OKHCJICHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHEC B
copbut, cnuptoBoe Opoxenne. [IpruMeHeHne TI0K03bl HA OCHOBE CBOWCTB

3.3.30 | 3nayeHue YIJIEBOIOB B )KUBOU MPUPOJIE U )KU3HU YEIIOBEKA

3.3.31 | [lonsiTHEe O peakIusIX MOJWKOHACHCAMHA W TUIPOIH3a HA MPUMEpPE B3aMMOIPEBPAIICHUIN:
TIII0K032 —> MTOJTUCaXapu]]

N (N NN N INNNININININDINININ NN

[Ipaktuueckast pabora Nell «3yueHne pacTBOPUMOCTH CHHUPTOB B Boje. OKHCICHHE CHUPTOB

Pa3IMYHOTO CTPOCHMsI XPOMOBOU cMmechio. [lomydenue audTriioBoro s¢dupa. [lomydenue riaunepara 2 2
MeIn»
[IpakTuueckass pabota Nel2 «M3ydeHHe BOCCTAaHOBHTEIBHBIX CBOWCTB aJIbJCTHUIOB: PEAKIIHS
cepeOpsTHOTO 3epKalia», BOCCTAaHOBIEHUE THIpokcuaa Meau(2). BzaumonelictBue dopmanbpiaeruga c 2 2
TUAPOCYNb(MUTOM HATPUS»
[Ipaktuueckass ~ pabora Nel3 «Kucnopoxaconepkamue OpraHudeckue COeIUHEeHUs» Pemienue 3 2
SKCIIEPUMEHTAIBHBIX 3a7a4
KonTtponpHas pabora Ne7 «Kucnopoacoaepxkaiiyue opraHHueCKue COSTUHEHUS 1 2
BHeaynutopHas camocTosiTeNnbHast paboTa
Pedepar Ha Temy: «ITaHoN: Benuyaiiiee 6Jaro U CTpaIHoe 3710 3 2-3
IIpezenTanus «Mcropust ykcycan 3
IIpesenranus «YIIeBOAbl U UX POJIb B 3 KUBOU IIPUPOJE» 4

Tema 3.4. Coneprkanne yaeOHOro MaTepuasa 17
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Azorconmepxame | 2.4.1 Awmunsl. [Tonsitue 06 aMuHax 2
OpraHUYECKHE 2.4.2 AnudaTtndeckrie aMUHBI, X K1accu(UKaIys 1 HOMEHKJIATypa 2
COCIMHCHMUS. 2.4.3 AHWIIVH, KAK OPraHU4e€CKOE OCHOBAHHE 2
[onmmepsr 2.4.4 [Tonyyenue anunuHa u3 HUTpoOeH3oa. IlpuMeHeHne aHUIMHA HAa OCHOBE CBOMCTB 2
2.4.5 AMMHOKHUCIOTBI. AMHHOKHUCIOTBHI KakK aMQoTepHble IU(PYHKIIMOHATHHBIC OpPTaHUYECKUE 5
COCJTMHEHUS
2.4.6 XWMHYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBHE CO IIEI0YaMH, KUCIOTaMH U JPYT C 5
Ipyrom (peakiys NOJUKOH ICHCALIUN )
2.4.7 [TenTuaHas CBA3b U IIOJIUIIEIITH b 2
2.4.8 IIpuMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOMCTB 2
2.4.9 benku. IlepBuynas, BTOpHYHasi, TPETUYHASI CTPYKTYPBI OSIIKOB 5 2
2.4.10 | XuMuueckue CBOMCTBA OCIIKOB: TOPEHUE, ICHATYpAIUs, THAPOJIN3, [IBETHHIC PEAKIINHI 2
2.4.11 | buonornyeckue GyHKIHUU OEIKOB 2
2.4.12 | ITomamepsl. benku u monucaxapuabl Kak OMOMOIMMEDPHI 2
2.4.13 | [Inactmaccel 2
2.4.14 | Tlomy4yeHue MOJIUMEPOB PEAKIIUCH MOTMMEPHU3AITMN U TTOJIMKOHICHCAITNH 2
2.4.15 | TepMoOIIaCTUYHBIE U TEPMOPEAKTUBHBIE TIIACTMACCHI 2
2.4.16 | [IpencraBurenu miactMace 2
2.4.17 | BonokHa, nX KJIaccu(puKams 2
2.4.18 | TlonyueHue BOJIOKOH 2
2.4.19 | OrnenbHBIC IPEJACTABUTEIN XUMHUYECKUX BOJOKOH 2
Jlaboparopnas pabora Ne2 Pacteopenue 0enkos B Bone. OOHapyeHUE OCIKOB B MOJIOKE M B MACHOM
Oysnpone. Jlenarypauus pactBopa Oeika KypUHOIO sl CIUPTOM, DPACTBOPAMU CONEH TAKEIBIX 6 2
METaJUIOB ¥ [IPU HATPEBAHUH
IIpaktuueckast pabora Nel4Pemienue skcriepuMeHTaNbHBIX 3a/1a4 «[loydeHue STHiIeHa U alleTUIICHA 3 2
KonTtponbhas pabora No§ «A3oTcoaepskaiiye OpraHndecKie COSITUHEHUSDY 1 2
Breayauropnast camoctosiTenbpHast paboTa:
CooOmieHre Ha TeMy: « AMUHOKHUCIIOTBI — «KHPITHYUKH OCITKOBBIX MOJIEKYI 4 2-3
IIpesenranus «IIpuMeHEeHNE MIACTMACC B IPOMBIIIIJIEHHOCTH 3
OO6s3atenbHas yueOHas Harpys3Ka: 114
CamocTtosTenpHas yueOHas Harpy3Ka 56
MakcumanbHasi yueOHast Harpy3Ka: 170

JList XapakTepUCTHKN YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCIOJIb3YIOTCS CIIeAyIolie 0003HaAUYCHHUS:

1. — o3HaKOMUTEIBHEIN (Y3HaBaHUE paHee M3yUCHHBIX 0OBEKTOB, CBOWCTR);

2. — penpOAYKTUBHBIH (BBIIOJHEHHIE AEATEILHOCTH 110 00pa3ily, HHCTPYKIINH WIH O] PyKOBOJICTBOM)

3. — IpOJAYKTHBHBIN (IUIAHUPOBAHUE U CAMOCTOSTEIBHOE BBIIOJIHEHUE JCITEIbHOCTH, PeLICHHE MPOOJIEMHBIX 33]1a4)
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3. YCJ1OBYS PEAJIM3ALIUU ITPOTPAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHH 0
Peanu3zamusi mporpaMMbl JUCHHMIUTMHBI TpeOyeT Hamuuus ydeOHOro KaOumHeTa Xumuu. Yacthb
7ab0paToOpHO — MPAKTUYECKUX 3aHATHM TPOBOJWUTCA Ha TMPEANPUATHU JUOO0 C MPHUBJICUYCHUEM
CIEIUATUCTOB MPEIPUATHS.
Ob6opynoBanue y4eOHOTro KaOuHeTa:
- OCA/IOYHBIE MECTAa MO KOJUYECTBY 00 yUJaIOLTUXCS;
- paboyee MecTo MpenojaBaTes;
1 Kowmrmnekt Tabaui mo xumuu 10-11 xmace

ITnakar «TexHuka 0€30IIaCHOCTH B KAOMHETE XUMUUY

3 Crenn «Ilepuognueckas cucrema xumuueckux snemeHtoB .M. Menneneesay
4 Crenp «91EKTPOXUMHUYECKUN Psil HAIIPSLDKEHUH METAIJIOBY
5) Crenp «IlopTpeTbl y4eHBIX- XUMHKOB)

6 Crenp «@opmynsl. Penienus 3agad no XuMum»

7 Xum. Habop 3BC HIEJIOUYU

8 Xum. Habop 220C YIJIEBOAbI, AMUHBI

9 Xum. Habop 22BC UHAMKATOPHBI

10 Xum. Habop 5C Opranndeckue BemecTBa

11 Xum. Habop 6C Opranndeckue BemecTBa

12 Comnsnas kuciora 500 mi

13 Cepnas kucnota 500 v

14 Cyxoe roprouee
15 Komnexims HABOP VJIOBPEHHH
16 Komnexuus MUHEPAJIbI 1 TOPHBIE TIOPOJIbI

17 Komnexkuust ['opHBIX TOpOJ 1 MUHEPAJIOB

18 Komnexnus Tomnuso

19 Komnexmus [TnactMmaccel

20 Koexnus Bookaa

21 Konnexuust KameHHBII yroyib 1 MPOAYKTHI €r0 IEpepadoTKH

22 Konnexuust HedTs 1 mpoaykThI €€ iepepadboTku

23 Marepuain pa3gaTouHblid K KOJJIEKIIMM MUHEpAIbHBIE U TOPHBIE TTOPOIbI

Jlabopamopnas nocyoa

Konnueckue K005l

[tatuB mjst mpoOUPOK

JlenuTenbHble BOPOHKHU

[Tpobupku

Kpyrnononnsie kKoa0bI

[TmockomOHHBIE KOJIOBI

N o o bW N

CrakaHpl

8 Anmapar Kuna

TexHuuyeckue cpeacTBa 00y4eHms :

- UHTEPAKTUBHAS JIOCKA;

- IPOEKTOP;

- KOMIIBIOTECP C JIMICH3UOHHBIM ITPOrpaMMHBIM 06ecnequI/IeM;
- mabopaTopHOe 000pYyI0BaHUE.
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3.2. UndopmanuonHoe odecrniedeHne 00yueHust

Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, HWHTepHeT-pecypcoB, I0ONMOJHUTEIbHOM
JINTEPaTypsbl

OCHOBHBIE UICTOYHUKH:

1. T'a6puemnsa O.C. Xumus 1 npodeccuii U crieruanbHOCTe TexHudeckoro npogpuis : yueonuk / O.C.
INabpuensu, U.I'. OctpoyMoB. — 4-¢ u3a., crep. — M. : U3parenbckuii ieHTp «Akanemusi», 2013. — 256 c.
2. Xumus: npaktukyM: yue6. Ilocobue/ O.C. TI'abpuensn, WM.I'. Octpoymon, C.A. CnamxkoB, H.M.
Hopodeesa; mox pen. O.C. 'abpuensina. — M. : Usparenbckuii ieHTp «Akagemusi», 2013.

3. Epoxun FO.M. Xumus: 3agauu u ynpaxuenus: yue6. [locooue/ KO.M. Epoxun. — M. : U3naTenbckuii
LEeHTp «Akagemus», 2014.

JlonoTHUTeIbHbIE UCTOYHUKM:

1. Acrappe, C.B. Ypoku Xxumuu ¢ npuMeHeHHEM HHGOPMAIMOHHBIX TexHojorui. 10-11 kmacchl.
MeTtoaudeckoe mocoOue ¢ 2eKTpoHHBIM mpmiiokeHueM / C. B. AcrtadweB. — M.. : M3garenscTBO
«I'mobycy, 2013. — 112 c. — (CoBpemeHHas 1Ikoa).

2. I'abpuensn O.C. Opranuueckasi XUMHUsI B TeCTax, 3a/1a4ax, ynpaxHeHusx. 10 kiacc : yue6. IlocoOue
st obmeodpaszosar. Yupexaenuit / O.C. IN'abpuensu, U.I'. Octpoymos, E.E. OctpoymoBa. — 4-e u3n.,
crepeoturt. — M. : JIpoda, 2013.

3. Pymsuruc T'E. Xumusa 11 xn.: yue6. Jlns obmeoOpazoBar. Yupexaenuit / I'.E. Pymsutuc, ®.I.
®enbaman. — M. : ACT: Acrtpens, 2014. — 142 c.

DJIeKTPOHHbIE€ UCTOYHUKMU

1. Heopranndeckas xumusi [MylnbTUMeIUITHOE CONPOBOXKICHHE YPOKOB] . [DnexkTpoHHOE mocobue] /
anektpoH. JJuck (CD — ROM). — M. : U3natenscTBO «Yuntenby, 2014.

2. O6mas xumus [DnekrponHoe mocobue] / anekrpon. Juck (CD — ROM). — M. : UznarenbcTBO
«Yuurenny», 2013.

3. Xumus. 8-11 xmaccel (koMmakT-quck) — M3narenberBo «Yuurensby, 2013.

4. Xumus. TecTsl quist ygammxcs (KoMIakT-auck) — M3gatenbcTBo «Yuutenby, 2015.

5. Xumus 8-11 kmaccsl. PegakTop TecToB (KoMmakT-auck) — M3natenbcTBo «Yuutensby, 2013.
HNHTepHET-pecypcebl:

1. ®enpepanbHblii LEHTp HH(GOPMAIIMOHHO-00pA30BaTEIbHBIX pecypcoB. — Pexum pgocryna:
http://fcior.edu.ru;
2. HauwuonansHblii moptan "Poccuiickuii oOmieoOpa3oBarenbHbI mopTam». - Pexum gocryma:

http://www.school.edu.ru;

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUITJIMHBI

KOHTpOJIb H OI€HKAa pPE3YyJIbTaTOB OCBOCHHUA MOUCHUIINIMHBI OCYHICCTBIIACTCA IPEIIOoaAaBaTejiEM B
mporecce MPOBENCHHsS MPAKTHUECKUX 3aHATHM W J1aOOpaTOpHBIX paboT, TECTUPOBAHMS, a TaKKe
BBITIOJTHCHUST 00 YJaIOIIMMUCS WHINBUIYAIBHBIX 33JJaHUN, TPOCKTOB, HCCIICTIOBAHU.

Pe3yabTaTnl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA) pe3yJbTaToB 00yYeHHs

B pesynbrare oCBOEHWA IUCHMIUIMHBI oOydJaroutuiics | TecTupoBaHHe
AOJIKCH YMCTh:
- Ha3bIBaTh: M3y4YCHHBIC BEILECTBA MO «TPUBHAIBHOI»
WM MEXITYHApPOJHON HOMEHKJIATypaM;
- ONpeAensaTh: BAJICHTHOCTb U cTeneHb okucieHus | [Ipaktuyeckue paboThI;
XUMHUYCCKUX JJICMCHTOB, THII XUMHUYECKOM CBSI3HM B KOHTpO.HI:HI:I@ paGOTBI;
COEIMHEHUSX, 3apsA] MOHA, MPOCTPAHCTBEHHOE CTPOCHME | 3ayer.
MOJIEKYJI, THN KPHUCTAIUIMYECKON pEIIeTKHU, XapakTep
cpeapl B BOAHBIX  pacTBopax, OKHUCIWUTENb U
BOCCTAHOBUTCIIb, HAIIPABJIICHUC CMCIHICHUSA PABHOBCCHA
MO BIUSHUEM pa3IUYHbIX (AKTOPOB, H30MEPHl U
TOMOJIOTH, MPUHAAJICIKHOCTD BCIICCTB K PA3HBIM KJIaCCaM
HEOPraHMYECKUX M OPraHUYECKHX COECTUHEHHI; XapakTep
B3aUMHOT'O BJIUAHUA aTOMOB B MOJICKYJIAX, TUIIbL peaKI_II/Iﬁ
B HEOPTraHUYECKON U OPraHNYEeCKON XUMHH;
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- XapaKTePHU30BaTh: S-, P-, 0-3JIEMEHTHI MO0 UX MOJIOKCHHUIO
B Ilepumoamueckoit cucreme J[.M. Menneneesa; oOmme
XUMHUYCCKUC CBOfICTBa MCTAJJIOB, HEMCTAJIJI0B, OCHOBHBIX
KJIACCOB HEOPTAHMYECKUX M OPTaHWYECKUX COCAMHEHUH;

KonrtponbHas pabora;
[IpakTrueckue paboThI;
JlaGopaTopHblie pabOTHI.

CTPOGHME M CBOMCTBA OPraHUYECKUX COCIUHEHUU

(YrJIeBoIopoJIoB,  CIHUPTOB,  (DEHOJIOB,  AJBICTHJIOB,

KETOHOB, KapOOHOBBIX KHCIIOT, aMUHOB, aMHUHOKHCIIOT W

YTJIEBOJIOB);

- OOBSACHATH: 3aBHCHUMOCTh CBOWCTB XuMmHYeckoro | [Ipaktuueckas pabora, YCTHBIN ompoc,
3JIeMeHTa U 00pa30BaHHBIX MM BEILECTB OT IMOJIOKEHUS B | TECTHPOBAHHE.

[leproanueckon CUCTEME J.N. Menpeneena;

3aBHCHMOCTb CBOMCTB HEOPraHWYECKUX BEILECTB OT MX
cocTaBa U CTPOEHHUS, MPHUPOAY XHMMHMUECKOH CBS3H,
3aBUCHMOCTb ~ CKOPOCTH  XMMHMYECKOM pEakIHH OT
pa3nuyHBIX  (PAKTOPOB, PEAKIMOHHOW  CIOCOOHOCTH
OpPraHMYECKHUX COCIUHEHHUN OT CTPOCHUS UX MOJIEKYII,

- BBITIOJTHATH XUMHYECCKHH AKCTIEPUMEHT 1o
pacro3HaBaHUI0  BaXHEHUIIMX  HEOPraHMYECKUX U
OpPraHWYECKUX  BEIIECTB, TOJYYCHHIO  KOHKPETHBIX
BCIICCTB, OTHOCAIIIUXCS K N3YUCHHBIM KJ1accaM
COCIUHCHMI,

[IpakTrueckue paboTHI;
JlaGopaTopHblie pabOTHI.

- TPOBOJUTH pacyeTbl IO XUMHYECKHUM (opMmynam u
YpaBHEHUSM PEAKIINIL;

[TpakTuyeckue paboThI

- OCYUIECTBIIATH CAMOCTOSATENIBHBIM MOUCK XUMHYECKOU
uH(OpPMaLIMU C UCIOJIb30BAHUEM PA3IMYHBIX UCTOUYHUKOB
(cTpaBOYHBIX, HAYYHBIX M HAYYHO-TIOMYJISPHBIX H3IAHUA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
UCIIONIb30BAaTh  KOMITBIOTEPHBIE  TEXHOJNOTUH  JUIA
00paboTKM M Tepenayu XUMUYECKOW HH(POpMAIMH U €e
MPEJICTABJICHUS B Pa3JIMYHBIX (hopMax;

Bneayauropnas CaMOCTOATENbHAS
pabora oOyuaromuxcs noma (pedeparsl,
IIpE3EHTALMH, IPOEKTHI U T.J.)

Hcnonb30BaTh TPHOOPETCHHBIC 3HAHWS W YMEHUS B
MIPAKTUYECKOW IESITEIBHOCTH U MOBCEAHEBHOM KU3HU:

- 71 IOHUMaHUs TI00aIbHBIX MPOOJIeM, CTOSIINX Mepe
YEJIOBEYECTBOM:  JKOJOTHMYECKHX, DSHEPreTUYECKUX U
CBIPbEBBIX;

KontponbHbie paboTHI;
3auer.

- OOBSICHCHHUS XUMHUYECKUX SIBICHUN, TMPOUCXOMSIINX B
npupojie, OBITY U Ha IPOU3BOJICTBE;

VY CTHBIN OIIPOC, TECTUPOBAHUE.

- HKOJIOTHYECKU TPAMOTHOTO IOBEJIEHUS B OKpYKaIOIIeH
cpene;

YceTHBII onpoc

- OLEHKA  BAMSHUSA  XUMHYECKOTO  3arps3HEHUs
OKpY)XKarollled cpeabl Ha OpPraHu3M 4eJOoBeKa U Jpyrue
JKUBBIC OPTaHU3MBI;

VY CTHBIN OIIPOC, TECTUPOBAHUE.

- OesomacHOi paboOTHl C BellecTBaMU B J1aOOpaTOpHH,
OBITY M Ha TIPOU3BO/ICTBE;

[TpakTuyeckue u 1abopaTopHbIe pabOTHI

- OoOpCACJICHUA BO3MOXKHOCTU MPOTCKAHUA XHUMUUCCKHUX
MPEBpAIICHU B PA3JIMYHBIX YCIOBHSX M OIEHKA HX
MOCJICCTBHI;

[IpakTuyeckue u n1abopaTopHbie paboTHI,
TECTUPOBAHUE

- pacrio3HaBaHUs U WICHTH(UKAIINY BXXHEHIITUX BEIICCTB
Y MaTepPUAJIOB;

[TpakTrueckue paboThI

- OIEHKH KadyecTBa MHUTBEBOM BOABI W OTIACIbHBIX
MHIIEBBIX MPOJIYKTOB; KPUTUYECKOU OIICHKH
JIOCTOBEPHOCTH XUMHUYECKOU nHdopmaIuu,
MOCTYMAIOMIEH U3 Pa3IUYHbIX UICTOYHUKOB;

[IpakTrueckue u 1abopaTopHbIe PadOTHI
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B pesynbprare OCBOGHHUS IUCIHUILUIMHBI OOYYarOIIHIACS
JOJI’KEeH 3HATh/TIOHUMATh:
- poOJb XMMHUHM B E€CTECTBO3HAHWH, €€ CBSI3b C JIPYTHMMU

KonrponsHast pabota, yCTHBII onpoc.

CCTCCTBCHHBIMH  HayKaMH, 3HAa4€HHE B  JKU3HH
COBPEMEHHOT'0 00IIEeCTBa;
- BaXHEHIIME XWMHUYECKHE TOHATHA:  BemecTBo, | KoHTposbHBIE pabOTHI;

XUMHYECKHI 3JIEMEHT, aTOM, MOJIEKYJla, Macca aTOMOB H
MOJIEKYJI, HWOH, paauKall, aUIOTPONUs, HYKIHUIbI U
U30TOITbI, aTOMHBIE S-, P-, -opOUTaTH, XMMUYECKAsK CBA3b,
ANEKTPOOTPHUIIATEIBHOCTB, BAJICHTHOCT, CTETICHb
OKUCJIEHHUS, THOpUIU3AIHS opOuTasei,
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, MOJb, MOJISIPHAS
Macca, MOJSIpHBIA 00BEM Ta3000pa3HBIX  BEIIECTB,
BEIIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS,
KOMIUICKCHBIE ~ COCIMHEHUS, JUCIEPCHBIE  CHUCTEMBI,
UCTHHHBIC PACTBOPHI, JJICKTPOIUTHUYECKAS JIHCCOIIHAIMS,
KHCIIOTHO-OCHOBHBIE PEAaKIIMM B BOJHBIX pacTBOpax,
THJIPOJIN3, OKUCIICHWE W BOCCTAHOBJICHUE, 3JICKTPOJIHU3,
CKOPOCTh XHWMHUYECKOW pEaKIuh, MEXaHH3M pPEeaKIlHH,
KaTajin3, TeIIoBOH 3(GEKT peakinu, SHTAIBIHS, TETIOTa
o0pa3oBaHMs, DJHTPOMHUS, XUMHYECKOE pPaBHOBECHE,
KOHCTaHTa paBHOBECHS, YIIIEPOTHBIN CKeJIeT,
(GyHKIIMOHATBHAS TPYINa, TOMOJOTHS, CTPYKTypHas U

IIPOCTPAHCTBEHHAs nu3oMepus, WHAYKTUBHBII u
ME30MEpHBI  3PQexTsl, dneKTpodmwi,  HykiIeodu,
OCHOBHBIC THUIBI pEAKIUA B HEOPraHUYECKOW U

OPraHU4YeCKOW XUMUH;

3auer

- OCHOBHBIC 3aKOHBI XHMMHH, 3aKOH COXpaHCHHSA MacCChI

[TpakTrueckas padota, KonTpoapHas

BEIIECTB, 3aKOH TIIOCTOSIHCTBA  COCTaBa  BEMIECTB, | paboTa, TECTUPOBAHUE.

Ilepuonnueckuii 3akon .M. Menneneena, 3akon ['ecca, | 3auer

3aKOH ABOrajipo;

- OCHOBHBIE TEOPHH XUMUU; CTPOCHHE aroMa, Xxumudeckoi | [Ipaktuueckas pabora, KoHTponbHas

CBSI3U, DJICKTPOIUTHYECKOW HCCOIMAIUN, KHCIOT H
OCHOBaHHﬁ, CTPOCHUSA OPraHUYCCKUX W HCOPraHUYCCKUX
COCMMHCHUHN (BKJIIOYAs CTEPEOXHMHUIO), XHUMHYECKYIO
KHUHETUKY U XUMUYECKYI0 TEPMOAUHAMUKY,

pabora, TecCTUpOBaHUE. 3ayeT.

- KJaccU(UKAIMI0 U HOMEHKIATYpY HEOPTraHWYECKUX U
OPraHUYeCKUX COCITMHEHUN;

KoHTtposnbHBIE pabOTHI, YCTHBIM BOIPOC,
3auer.

- TPUPOJHBIC UCTOYHHKH YTJICBOJAOPOIOB U CIHOCOOBI HX
nepepaboTKy;

YcTHBII onpoc, paboTa 1Mo KapTOYKaM.

- BeEIllecTBA M MAaTepUalibl, IIUPOKO HCMOJIb3YEMBIE B
NPaKTHUKE: OCHOBHBIC METAJUIbI U CIUIaBhl, rpaduT, KBapIl,
MUHEpPAJIbHBIE YA0OPEHUS, MUHEPAIbHBIE U OpraHUYECKHe

KHUCTIOTHI, IIETIOYH, aMMHaK, YIIeBOIOPOAbI, (EeHOI,
QHWIWH, METaHOJI, 3TaHOJ, ATWICHIJIMKOJb, TJUIEPHH,
dbopManpaerua, — aneTranpleru],  aleToH,  TJI0K03a,

caxaposa, Kpaxmaj, KJIeT4aTKa, aMHUHOKHCJIOTHI, OEJKH,
MCKYCCTBEHHBIE BOJIOKHA, Kay4YyKH, IJIACTMACCHI, KUPBI,
MbLJIa ¥ MOIOIIIME CPENICTBA.

KonTtponbHBIE paboTHI, YCTHBIM OIpPOC,
3ayer.

Pe3yabTaTnl 00yyeHus
(pa3BuTHE 00X KOMIIETEHIIUI)

®opMbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHs
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Hudgp HanmenoBanue

[ToHMMATh CYIIHOCTh U COLUATBHYIO 3HAYUMOCTh | OlleHKa  TEPMUHOIIOTMYECKOTO  JIMKTAHTA,
OK 1. | Oynymeir mpodeccuu, TMPOSBIATh K  HEW | 3a1aHuil CAaMOCTOSITEIBHON paboThI;

YCTOWYMBBIA HHTEPEC.

OpraHu30BbIBaTh COOCTBEHHYIO JIESATEIBHOCTD, | OleHKa BBITIOJIHEHUSI ~ TECTHPOBAHUS,
OK 2. | ¥cxonsd u3 neimu u CIOCO0OB €€ JIOCTHIKCHUS, | PAKTHUECKUX U JIAOOPATOPHBIX paboT.

OTIpeICTICHHBIX PYKOBOIUTEIIEM.

AHanusupoBarb pabouyio cutyanuto, | Ouenka BBINIOJIHCHHUST  TECTUPOBAHMS,

OCYIIECTBISITh TEKYIIUNA U UTOTOBBIA KOHTPOJIb, | MPAKTHYECKUX U JTaOOPATOPHBIX PaboT.
OK.3 | oueHky U KOPPEKLUIO coOCTBEHHOM

NEeSTeIbHOCTH, HECTH  OTBETCTBEHHOCTh 32

pe3yIbTaThl CBOCH pabOTHI.

OcymiecTBnATH ITOMCK uHdopmanyy, | OLeHKa  BBINOIHEHHS  CAMOCTOSTEIbHOM
OK 4. HeoOxomuMoi st d(H(PEKTUBHOTO BBIMOJHEHUS | pabOThI,  HCCIIENOBATENBCKOW  paboThI,

npodeccnoHaNbHbIX 3a1ad. NPAaKTHYECKUX 3a/IaHUM.

Hcnons3oBarh uH(popMaImoHHo- | Ouenka CaMOCTOSATENBHOM padoThI
OK 5. | KOMMYHUKAITHOHHbIE TEXHOJIOTHUHI B | 0Oy4arommxcs, HCCIIEI0BATEIIBCKHIX

npodeccCHOHATEHOM IS TEIILHOCTH. 3aJIaHHH, TIPOCKTHOM JESITETbHOCTH.

Paborare B koMaHje, 3pdekTuBHO o0marhes ¢ | Camoonenka ¥ B3aUMHas  OLEHKA
OK 6. | KO/UIEraMu, PyKOBOJICTBOM, KITUEHTAMU. MHINBH/IYaIbHBIX M TPYIIOBBIX PE3YIIbTATOB

JESITEIBHOCTH YYaCTHUKOB.

Opranu3oBaTh COOCTBEHHYIO JESTEIbHOCTh ¢ | OleHKa — TECTHpOBaHWs,  NPAKTUYECKas
OK 7. coOmoieHneM TpeOOBaHM OXpaHbl Tpyda U | paboTa,  HampaBleHHAas  Ha  OICHKY

HKOJIOTUYECKOM 0€30MacHOCTH. MPAaKTHYECKUX HABBIKOB.

HcnonHsATh BOMHCKYIO 00s13aHHOCTD, B TOM uucie | OueHka  TeCTUpOBaHMs,  IPAKTHYECKas
OKS. | © MIPUMEHEHHEM MOJIYYCHHBIX | paboTa,  HampaBICHHas  Ha  OLCHKY

po¢eCCUOHATBHBIX 3HAHHUM (J17151 FOHOIIICH ).

MPAKTUYCCKNX HABBIKOB.
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