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1 MACIIOPT PABOYEHM ITPOI'PAMMBI YYEBHOT'O IIPEIMETA
OV].12 Xumus

1.1 O6aacTh npuMeHeHusi padoyeii MPorpaMMbl

Pabouas nporpamMma y4eGHOTO MpeaMeTa SBISETCS YaCThIO MPOrPaMMBbl cpeHero (moJ-
HOro) obmero oOpazoBanust mo crneuuanbHoctd CIIO 23.02.01 Opranusanus nepeBO30K H
yIpaBJIeHUE Ha TPAHCIIOpPTE (110 BUIAM).

[Ipu peanuzauuu paboyeil mporpaMMbl MOTYT HCIOJIB30BaThCS paziUyHbIE 00pa3oBa-
TeJbHBIE TEXHOJIOTUH, B TOM YHUCJIE AUCTaHLIMOHHbIE 00pa30BaTEIbHbIC TEXHOJIOTUH, SJIEKTPOH-
HOE OOy4YCHHE.

PaGouas mporpamma y4eOHOTO MpeaMera MOXKET ObITh HCIOIb30BaHa B MpodeccuoHab-
HOM MMOATOTOBKE, NMEPENOATOTOBKE U MOBBIIIECHUH KBATU(PUKAIIMK paboduX Mo npodeccusm:

- orieparop 1o 00paboTKe NePEeBO30YHBIX JOKYMEHTOB;

- OTIepaTop MocTa HEeHTPATH3AINH;

- CUTHAJTUCT;

- COCTaBUTEIb MOE3/0B;

- IPUEMOCATUUK Ipy3a U Oaraxa,

- OIEPaTOp COPTUPOBOUYHOM TOPKHU;

- OIepaTop MpH JSKYPHOM IO CTaHITHH.

1.2 MecTo y4eOHo# aucuuminnbl B crpykrype OIIOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yueOnas aucuumauHa OY/[ 12 Xumus BXOIWUT B
cocTaB OOMIMX Yy4eOHBIX MPEAMETOB, (POPMUPYEMBIX U3 00S3aTENBHBIX MPEIMETHBIX 00JacTen

®I'OC cpennero obmiero oOpazoBanus, ans cneruanbHocTet CIIO. C yuérom mpodumis
OCBaMBaeMOU CIEIIMAILHOCTH JaHHAas y4ueOHas JUCIUILIMHA peaym3yeTcs Ha 1 Kypce.

1.3 [InanupyemMble pe3yJbTaTbl OCBOCHHUS Y4eOHOMH AN CUMIIIMHBI:

1.3.1 Hean yueOHOM TUCIUIUIMHBIL:

- OCBOCHME 3HAHUM O XMMHUYECKON COCTAaBIISAIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUDA,
BAXHEHMIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPHSIX;

- OBJIQJICHUE YMEHUSIMU MPHUMEHSTH MOJIYYeHHbIE 3HAHUS JUIsl OOBSICHEHHs pa3HOOOpa3-
HBIX XMMHUYECKHX SIBJICHUN U CBOWCTB BEILECTB, OLEHKN POJIM XUMHUH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U MOJy4YEHUN HOBBIX MAaTE€pHAJIOB;

- pa3BUTHE MT03HABATEIbHBIX HHTEPECOB U MHTEJUIEKTYaIbHbBIX CIOCOOHOCTEHN B Ipoliecce
CaMOCTOSITENILHOTO PUOOPETEHUSI XMMHUECKUX 3HAHUN C HCIIOJIb30BAHUEM Pa3IMYHbIX HCTOY-
HUKOB HH(}OpMAIMH, B TOM YHCIIE€ KOMIIBIOTEPHBIX;

- BOCIIUTaHUE YOSKJCHHOCTH B TIO3UTUBHOW POJIM XUMHHM B )KU3HU COBPEMEHHOTO 00I1Ie-
CTBa, HEOOXOAMMOCTH XMMHUYECKH IPaMOTHOT'O OTHOILLIEHUS K CBOEMY 3/10POBbIO U OKpY>KaroIen
cpene;

- IPUMEHEHUE TMOJTYYEHHBIX 3HAHUW M yMEHUN N7 0e30IacHOro MCMOIb30BaHUS Be-
IIECTB M MaTe€PUaJIOB B OBITY, CEIbCKOM XO35ICTBE U Ha MPOU3BOJCTBE, PELICHUS TPAKTUIECKUX
3a/1a4 B MIOBCEHEBHOM KU3HHU, MPEIYNPEKICHUS SIBJICHUN, HAHOCAIIUX BPEX 3JOPOBBIO YEIIOBE-
Ka U OKpYKAIOLIEH cpele.

1.3.2 B pe3ynbrare 0CBOEHUS YI€OHON AUCITUTUTHHBI 00YJArONTUHCS JTOJDKEH:

yMeTh:

- Ha3bIBATh U3YYECHHBIC BEIIECTBA 110 "TPUBUAIBHON" WM MEXTYHAPOJHON HOMEHKIIATY-
pe;

- ONIPEJEIISATh: BAJICHTHOCTh U CTEIEHb OKMCIICHHS] XMMUYECKUX 3JIEMEHTOB, TUIT XUMHYeE-
CKOH CBSI3U B COCIMHEHMUSIX, 3aps]l HOHA, XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COEIMHEHUH, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHA/JIEKHOCTh BEUIECTB K Pa3JIMYHBIM KJlaccaM
OpraHUYECKUX COCAVHECHUM;



- XapaKTepHU30BaTh: JIEMEHTHI MaJbIX MEPUOJOB MO UX MosioxkeHuto B Ilepuoanueckoit
cucreme /.M. Menaeneena; o0Ime XMMUYSCKUE CBOMCTBA METAJUIOB, HEMETAJIIOB, OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX U OPraHUYECKUX COCAMHEHUMN; CTPOCHHE W XMMHYECKUE CBOMCTBA
M3YYEHHBIX OpPraHUYeCKUX COCIUHEHHUIA;

- OOBSACHSTH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTABa U CTPOCHHUS; IPUPOLY XHUMHU-
YeCKOM CBSI3U (MOHHOM, KOBaJEHTHOM, METAIUIMYECKOM), 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
PEaKIUU ¥ TOJIOKCHHSI XUAMUYECKOTO PABHOBECHS OT Pa3IUYHbBIX (DAKTOPOB;

- BBIIOJHATh XUMUYECKHI SKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX HEOpraHuye-
CKHMX U OPTaHUYECKUX BEIIECTB;

- IPOBOAMUTH CAaMOCTOSITENIbHBIM MOUCK XMMHUYECKON HMH(OpMAalUU C UCHOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHHA, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHeTa); MCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU ISl 00paboTKU U mepefadyud XuMude-
CKOM nH(pOpMALNY U €€ TIPEACTABICHUS B Pa3IMYHBIX (opmax;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUSI B MPAKTUYECKOM JIEATENbHOCTH U TO-
BCEIHEBHON XU3HU JJIA:

- O0BSICHEHUS XMMHYECKHUX SIBICHHUM, MPOUCXOAIIUX B IPUPOJIE, OBITY U HA TMPOU3BOJ-
CTBE;

- OIpeAeneHUs] BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUN B Pa3IMYHBIX
YCJIOBHSIX U OIEHKH MX TOCJIC/ICTBUIA;

- 9KOJIOTHYECKH IPaMOTHOIO MTOBEICHUS B OKPYKAIOIIeH cperie;

- OLICHKHU BIIMSHUSI XUMHUUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpelbl Ha OpraHu3M 4Yeso-
BEKa U JpYyTue )KUBbIE OPTaHU3MBI,

- Oe3omacHOro oOpaieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1aO0OpaTOPHBIM
o0opynoBaHuEM;

- IIPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTPALIUU B OBITY U HA TTPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JIOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, MOCTYyMAIIIeH H3
Pa3HBIX UCTOYHHUKOB;

- MIOHUMAaHUS B3aMMOCBS3HM Y4eOHOTO IpeaMeTa ¢ 0cOOeHHOCTSIMH mpodeccuii u mpodec-
CHOHAIBHOM JIEATETLHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 JAHHOMY YYE€OHOMY TIPEIMETY.

3HATh:

- BOKHEWIIIME XUMHUYECKUE TIOHSTHS: BEIIECTBO, XMMHUECKUHN 2JIEMEHT, aTOM, MOJIEKYyJIa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJSpHash MacChl, MOH, AJUIOTPOIHMs, W30TOMNBI, XMMUYECKas
CBSI3b, DJIEKTPOOTPUILIATEIBHOCTh, BAaJEHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPHI, dJICK-
TPOJUT U HEDJIEKTPOJIUT, DJIEKTPOTUTHUECKAs AUCCOLUALUS, OKUCIMTEIb U BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTaHOBIIEHHUE, TEIIOBOU 3((PEeKT peakiuu, CKOPOCTh XUMHUYECKOW pEakIuw,
KaTajinu3, XUMUYECKOe PAaBHOBECHE, YIIIEPOJHBIN cKeyeT, GyHKIMOHATIbHAS TPYIIa, U30MEpus,
TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHSI MAaCChl BEIIECTB, MMOCTOSTHCTBA COCTaBa, MEPHO-
JTUYECKUN 3aKOH;

- OCHOBHBIC TEOPHUU XHUMHH: XUMHUYECKON CBS3U, DJIEKTPOJUTHYECCKOW IHCCOIUAIINH,
CTPOEHHUSI OPraHUYECKUX COECIUHEHU;

- BaXKHEWININE BEIECTBA W MATEPHAIIBI: OCHOBHBIC METAJUTBI U CIIJIaBbI; CEpHAasi, COJISTHAs,
a30THasl W YKCYCHasl KHUCJIOTHI; IIENIOYM, aMMHUaK, MHUHEpaIbHbIE yIOOpEHUs, METaH, ITHIIEH,
aleTHiIeH, OEH30J1, 3TaHOJI, )KHUPbI, MbUIA, TJII0OKO3a, caxapo3a, Kpaxmall, KjleT4yaTrka, OelKu, uc-
KYCCTBEHHbBIE U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, MJIACTMACCHI;



1.3.3 [Inanupyemble pe3yabTaThl OCBOCHUS YUEOHOW AUCITUTIINHBIL:
Ocoboe 3HayeHne yyebHasi JUCUUIUIMHA uMeeT rpu ¢popmupoBanuu U passutuu OK 01, OK 02,

OK 04, OK 07, 1IK 2.1

O01mme KOMIETEeHIINHU

Ilanupyemblie pe3yabTaTbl 00y4eHUs

O01mue

JAncuunimHapHbie

OK 01. Bsibupars crnocoOsr
pemieHuss 3aaad mpodeccuo-
HaJILHOM JICATEIILHOCTH,
MPUMEHUTEILHO K pa3iny-
HBIM KOHTEKCTaM

B gactu TpynoBoro Bocmnura-
HUSL:

- TOTOBHOCTh K Tpyay, OCO-
3HaHWE [EHHOCTU MacTep-
CTBa, TPYI0JIIOOUE;

- TOTOBHOCTh K aKTHUBHOM Jie-
ATEIHOCTU TEXHOJIOTYe-
CKOM M COLMAJIbHON Hampas-
JIEHHOCTH, CIIOCOOHOCTH HMHU-
[IMUPOBaTh, IUIAHUPOBATh U
CaMOCTOSITEJIbHO ~ BBITIOJIHSTh
TaKylo JAesITebHOCTD;

- UHTEpeC K pa3In4HbIM cde-
pam npoQeccHoHaNbHON aes-
TEIBHOCTH,

OBnazseHre yHHUBEpPCAIbHBIMU
y4eOHBIMU TO3HABATEIHLHBIMHU
NEeNCTBUSIMU:

a) 06a30BbBIC JIOTUYECKHUE JCH-
CTBUSL:

- CaMOCTOSITENbHO (OPMYJIU-
poBaThb M AaKTyaJIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEH-
HBI MPU3HAK WM OCHOBAHUS
JUIsL cpaBHEHMs, Kiaccuuka-
UM ¥ 0000IICHNS;

- ONpEAENATh LETU JCSTeNb-
HOCTH, 33J1aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISBIISITh 3aKOHOMEPHOCTH
U TPOTHUBOpPEUUs B paccmart-
PUBAEMBIX SBJICHHSIX;

- BHOCUTh KOPPEKTHUBBI B JIesi-
TEeITBHOCTh, OIICHHBATh COOT-
BETCTBHE PE3YJIbTATOB LIEIISM,
OIICHUBATh PHUCKH TIOCTE-
CTBUM JIEATETbHOCTH;

- pa3BUBaTh  KpPEAaTUBHOE
MBIIUUICHHE TPU  PEIICHUU
KU3HCHHBIX TIPOOIIEM

0) 0a30BbBIC HCCICAOBATEIIb-
CKU€e IEUCTBUS:

- BJIaJICTh HaBBIKAMHU y4eOHO-
WCCIIEIOBATEIIbCKOW M TIPO-

- BJAJETh CHUCTEMON XHMHUYE-
CKMX 3HaHHUM, KOTOpas BKIIO-
YaeT: OCHOBOIIOJAralomife IMo-
HATUS (XUMUYECKHUI SJIEMEeHT,
aToOM, DJJICKTPOHHash 000J0YKa
aTroma, S-, p-, O-3JIEKTpPOHHBIC
opOUTaT aTOMOB, MOH, MOJIC-
KyJla, BaJIEHTHOCTb, 3JIEKTPO-
OTPHUIIATEIILHOCTb, CTENEHb
OKHUCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, Mo-
JSpHBI  00BEM, YTIIEPOHBIH
CKEJIET, (GyHKIIMOHAIbHAS
rpymmna, pajauKan, HW30Mepus,
U30MEPBIL, FOMOJIOTUYECKU I
ps1, TOMOJIOTH, YTII€BOAOPObL,
KHCIIOPOJ- U a30TCOEpKalne
COEIMHEHMS, OMOIOrYeCcKU
aKTUBHBIC BellecTBa (yrieBo-
IIbI, JKHPBI, OCJIKH), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COE/U-
HEHUsI, KPUCTAJUIMYECKas pe-
IIETKA, TUIMBl XUMUYECKUX pe-

aKIun (OKUCTHUTENBHO-
BOCCTAHOBUTEJIbHBIE,  3K30-U
SHIOTEPMUUYECKHE,  PEAKIUU

MOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJEKTPOJINTHYECKAS] JTUCCOLIH-
anus, OKUCIUTENb, BOCCTAHO-
BUTEJIb, CKOPOCTh XUMUYECKOU
peaklny, XUMHYECKOE paBHO-
BECHE), TEOPUHU U 3aKOHBI (T€o-
pUs  XMMHYECKOrO CTPOEHUS
OpraHn4eckux Bemniects A.M.
Bbytneposa, Teopus 3neKTpoOIIU-
TUYECKOW NHUCCOIMALINYU, TEPH-
onuueckuit 3akoH J[.M. Men-
JIeeeBa, 3aKOH COXPaHEHUs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH,
(aKTOIOTMUECKUE CBEACHUS O
CBOMCTBAax, COCTaBe, IOIyYe-
HUU U 0€30IacHOM HCHOJb30-
BAaHWHM BAKHEUIIIUX HEOPTaHU-




eKTHOW JIeATEIIbHOCTH, HaBbI-
KaMU pa3peieHust mpooiem;

- BBUBIATh  NPHYUHHO-
CJICZICTBEHHBIC CBSI3U M aKTY-
QIM3UPOBAThH 3a/1avy, BBIJIBU-
ratb THIOTE3y €€ peIICHus,
HAXOJUTh apryMEHTHI JUIS J0-
Ka3aTeNbCTBA CBOMX YTBEp-
JKJICHUH, 3a]1aBaTh MTapamMeTphl
U KPUTEPUU PEIICHUS;

- aHAJIM3UPOBATH MOJTYYCHHBIC
B XOJI¢ peIICHUs 3a/1aud pe-
3yJIbTaThl, KPUTHYECKH OIlle-
HUBaThb MX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MECHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATENBHYI0 M TIPaKTH-
YECKyI0 00JIacTh >KU3HEHAes-
TEJIBHOCTH;

- yMeTh HMHTETPHPOBATH 3Ha-
HUS U3 Pa3HBIX NPEAMETHBIX
oOJacTei;

- BBIIBUTATh HOBBIC WJICH,
npe/yiaraT  OpUTHHAJIBHBIE
MIOJIXO/IbI U PEUICHHUS;

- CIIOCOOHOCTH WX HCIOIB30-
BaHUS B II03HABATEIILHOW U
COLIMAIbHON NTPAKTHKE

YEeCKHUX M OPraHMYeCKHX Be-
IIECTB B OBITY U MPAKTUYECKOM
JeATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBJISATH XapakTep-
Hbl€ MPU3HAKU U B3aUMOCBS3b
W3yYEHHBIX TMOHATHUM, TMpUMeE-
HSATh COOTBETCTBYIOIME IOHS-
TUS TIPU ONHMCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB U HUX
IPEBPAILICHNI; BBISBIATH B3a-
HMMOCBSI3b XUMUYECKUX 3HAHUU
C MOHATUSIMU U NPEJCTABICHU-
SIMH JIPYTUX €CTECTBEHHOHAYY-
HBIX [IPEAMETOB;

- YMETh HCIOJb30BaTh HamuMe-
HOBaHUS XHWMHUYECKHX COEIU-
HEHUH MEXIYHapOJHOIO COIO-
3a TEOPETUYECKON U TPUKJIIAJI-
HOM XUMUU U TPUBUAIBHBIC
Ha3BaHUs BAXKHEHIINX BEIIECTB
(3TUTeH, alleTUiieH, TIUIEPUH,
(denon, dopManbaerua, yKcyc-
Hasl KUCJIO0TA, TJIULUH, YTapHbII
ras, yrjieKucCiblil ra3, aMMHAK,
ramieHasi M3BeCTb, HerauieHas
W3BECTh, MUTHEBAS COMA U JPY-
I'MX), COCTaBIATH (OPMYIIbI
HEOPraHUYECKUX M OpraHuye-
CKHMX BEILECTB, YPaBHEHUS XU-
MUYECKHUX PEaKIHH, OOBICHATh
UX CMBICI; MOATBEPXKIATh Xa-
paKkTepHbIE XUMHYECKUE CBOM-
CTBa BELIECTB COOTBETCTBYIO-
IIUMH SKCTIEPUMEHTaMH U 3a-
NUCSAMH ypPaBHEHUH XuUMHYe-
CKHUX PEAKIIHIA;

- yYMETh YCTaHaBIIUBAaTh IpPHU-
HaJJIKHOCTh HW3y4YEHHBIX He-
OpPraHUYECKUX U OPTraHUYECKUX
BEIIECTB K  OMpEIeICHHBIM
KJIaccaM M TpYIIaM COEIUHE-
HHW, XapakTepU30BaThb MX CO-
CTaB M BAKHEMIIME CBOWCTBA;
OTIPEIETIATh BUJIBI XUMUYECKUX
CBsI3el (KOBaJIeHTHas, UOHHAs,
MeTaJUTM4ecKasi, BOJOPOJIHASA),
TUIBl KPUCTAJUIMYECKHUX pellie-
TOK BEIIECTB; KJIACCUPUIIAPO-
BaTh XUMHUUYECKHUE PEAKIIUU;

- copmupoBaTh mpeacTaBie-
HUSI: O XUMHUYECKOW COCTaBIIsI-




ronrei €CTECTBEHHOHAYYHOU
KapTUHBI MHUpa, POJIM XUMHUU B
IIO3HAHWH SIBJICHUH NIPUPOABI, B
(OpMHUpPOBAaHUN MBIIIICHUS |
KYJBTYpBbl JIUYHOCTH, €€ (PyHK-
LIMOHAJIbHOM I'PAMOTHOCTH, HE-
o0XoAMMOM Uil  peleHHs
MIPaKTUYECKUX 3a/1ad U 3KOJIO-
IMYECKH OOOCHOBAaHHOIO OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOMU Cpene;

- YMETb IPOBOAUTH PACUETHI 110
XUMHUYECKUM  GopMylnaM |
YPaBHEHUSAM XHMHUYECKUX pe-
aKIuil ¢ McIosb30BaHuEM (u-
3UYECKUX BEJIUYMH, XapaKTepu-
3YIOLIUX BEIIECTBA C KOJIMYE-
CTBEHHOM CTOPOHBI: MAacChl,
o0beMa (HOpMaJIbHBIE YCIIO-
BUS) ra30B, KOJIMYECTBA Bellle-
CTBAa; UCIOJb30BaTh CHCTEM-
Hbl€ XMMHUYECKUE 3HAHMS I
OPUHITHS pELIeHUH B KOH-
KPETHBIX KU3HEHHBIX CUTYallU-
SIX, CBSI3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM

OK 02. Hcnonb3oBaTh co-
BpEMEHHBIE CPEJICTBA TTOUCKA,
aHalM3a W HHTEpHpeTaruu
uHpopManuu U UHPOpMaIu-
OHHBIE TEXHOJIOTMU JI BbI-
MOJIHEHHS 3a71a4y Tpodeccro-
HaJIbHOM 1€ATEeIbHOCTH

B ob6nactu neHHOCTH Hay4HO-
ro MO3HAHUS:

- c(opMHPOBAaHHOCTH MUPO-
BO33pEHUS, COOTBETCTBYIOIIIE-
IO COBPEMEHHOMY YPOBHIO
pa3BUTUS Hayku U oO0Ie-
CTBEHHOM IPAKTUKH, OCHO-
BaHHOTO Ha JIMaJore KyJIbTyp,
CIIOCOOCTBYIOLIETO  OCO3Ha-
HUIO CBOETO MecCTa B IOJIU-
KYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SA3BIKO-
BOM M YHUTATEIBCKOW KYJIBTY-
pBI KaK CpeAcTBa B3aUMOJCH-
CTBUSL MEXIY JIIOAbMH M TIO-
3HaHUS MUPA;

- OCO3HAaHME LIEHHOCTHU Hay4-
HOM JEATENBHOCTH, TOTOB-
HOCTb OCYILECTBIISITh MPOEKT-
HYI0 M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh WHIAUBUAYaIIb-
HO U B IPYIIIIE;

OBnagieHne yHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmarmei:

- yMeThb TIUIAHUPOBAaTh U BBI-
MOJIHATh XHUMHUYECKUN DKCIIe-
pUMeHT (TpeBpalleHus opra-
HUYECKHUX BEIIECTB MPH Harpe-
BaHUU, TOJy4YeHUE ATHIIEHA W
W3y4EHUE €ro CBOMCTB, Kade-
CTBEHHBIC PEAKIMU Ha ajbje-
TUABL, Kpaxmall, YKCYCHYIO
KHUCTIOTY; JIeHATypaiusi OeIKoB
IpU HarpeBaHWU, I[BETHBIE pe-
Akl OEJIKOB; MPOBOJUTH pe-
aKIMM MOHHOTO OOMEHa, Oompe-
JIEJSITh CPely BOJHBIX PacTBO-
POB, KaueCTBEHHBIE PEaKIINU Ha
cynbdar-, KapOOHAT- W XJO-
pUA-aHUOHBI, HA KATHOH aMMO-
HUS;, pemaTh dKCIIEPUMEHTAIb-
HBIE 3a7a4d 10 TeMaM "Mertai-
aer" u "Hemetamner") B cooT-
BETCTBUU C TPaBHJIAMHU TEXHH-
K1 0€30MacHOCTH TIpH oOparie-
HUU C BEIIeCTBaMU U Jabopa-
TOPHBIM 000pynOBaHUEM;
MIPE/ICTaBIATh PE3yNbTaThl XU-
MHUYECKOTO JKCIIEPUMEHTAa B
(dhopMe 3amucu ypaBHEHUH CO-




- BJIQJICTh HABBIKAMH MOJTyYe-
HUS WHGOpMALUU U3 HMCTOY-
HUKOB pa3HBIX THUIIOB, CaMO-
CTOSITENIFHO  OCYLIECTBIIATH
MIOUCK, aHAaJM3, CUCTEeMaTH3a-
[UI0 U UHTEPIPETALUI0 WH-
dbopmanuu pazIMYHBIX BUIOB
1 GOpM IpeICTaBICHHS,

- CO3J1aBaTh TEKCThI B Pa3Jiny-
HBIX (QopMarax ¢ Y4YEeTOM
Ha3HAYCHUS WHPOPMALUU U
LIEJIEBOM  ayJUTOpUH, BHIOU-
pas onTUMalbHY  opmy
NPEJCTaBICHUA U BU3yallU3a-
1y,

- OICHHMBATh JOCTOBEPHOCTH,
JICTUTUMHOCTDh MH(pOpPMAIIHH,
€e COOTBETCTBUE MPABOBHIM U
MOpPaJIbHO-ITHYECKUM  HOp-
Mawm;

- HMCIIOJIb30BATh CPE/ICTBA WH-
(bOpMaIMOHHBIX ¥ KOMMYHH-
KAallMOHHBIX TEXHOJIOTUH B
peleHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W Opra-
HU3AIIMOHHBIX 3a/la4 C CO-
Omo/ileHueM TpeOOBaHUN dp-
TOHOMUKH, TEXHUKHU Oe3orac-
HOCTH, TUTHEHBI, pecypcocoe-
PEKEHUs, TPABOBBIX M dTUYE-
CKUX HOpPM, HOpM HH(pOpMa-
LIMOHHOM 0€301aCcHOCTH,

- BIIQJIETh HABBIKAMU PacCIIO-
3HABaHMUS U 3aIUTHl WHQOP-
MaIiu, nH()OPMAITMOHHOM
0€30IMaCHOCTH JIMYHOCTH;

OTBETCTBYIOIIUX pEAKIUA U
(dbopMynupoBaTh BBIBOJBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTU3UPOBATH XWMH-
4eckylo HMHGOpMaIuio, MOIy-
4aeMyl0 U3 Pa3HBIX HCTOYHU-
KOB (CpeACTB MaccoBOil HH-
dbopmanuu, cerb MHTEpHET H
Apyrue);

- BJIAJICTh OCHOBHBIMH METOJIa-
MU Hay4yHOTO I[IO3HAHUS Be-
IIECTB M XUMHUYCCKUX SIBJICHHUM

(HabmoieHue, HU3MEpPEHHE,
HKCHEPUMEHT,  MOJIEIUPOBa-
HUEC);

- YMETb MIPOBOJIUTH PACUETHI O
XUMAYECKHM  dopMyinaM |
YpaBHEHHSM XWUMHYECKUX pe-
aKIUil C HCIOJIb30BaHUEM (Hu-
3MYECKHX BEJIMYUH, XapaKTepH-
3YIOIIMX BEIIECTBA C KOJUYe-
CTBEHHOH CTOpPOHBI: MAacCHhl,
o0beMa (HOpMaJIbHBIE YCIIO-
BUs) Ta30B, KOJIMYECTBA Bellle-
CTBa; HCIOJB30BATH CHCTEM-
HbIC XMUMHYCCKHE 3HAHUS IS
NPUHATHS pEIIeHHH B KOH-
KPETHBIX KU3HEHHBIX CUTYallU-
SIX, CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

OKO04. DddexTuBHO B3anMO-
neiictBoBath M paboTaTth B
KOJUICKTHBE U KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BH-
THIO, CaMOCTOSTEIbHOCTH U
CaMOOITPENEIIECHHUIO;
-OBJIa/ICHUE HaBBIKAMH Yy4eO-
HO-UCCIIE0BATENbCKOM, MPO-
€KTHOM M coLUaJbHOU Jes-
TENHHOCTH;

OBnajeHue yHUBEpCAIbHBIMU
KOMMYHUKATHBHBIMU JIei-
CTBUSIMH:

0) coBMeCTHas IeATeIbHOCTD:
- IIOHHUMAThb W HCIIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON U
WHIUBUIYAIbHON paboTHI;

- MPUHUMATH I COBMECT-
HOM JesATeIbHOCTH, OpraHu-

- yMeTh IUIAaHUPOBATh M BBI-
HOJHATh XUMHUYECKUH DKcIie-
pUMEHT (IIpeBpalleHus] opra-
HUYECKUX BEIECTB NP Harpe-
BaHUM, IOJyUYeHHE STHIICHA U
U3yuyeHHe ero CBOICTB, Kaue-
CTBCHHBIC pEaKIM Ha ajbJe-
THJBI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHATypaius OeIKOB
IIpU HarpeBaHUU, LIBETHBIE pe-
aKIuu OEJNKOB; MPOBOJUTH pe-
aKIMM MOHHOTO oOMeHa, ompe-
JIeTSITh Cpelly BOJHBIX PacTBO-
POB, Ka4eCTBEHHBIE pEaKIIUU Ha
cynabdar-, kapOoHAT- M XJIO-
pHUI-aHHOHBI, HA KATHOH aMMO-




30BbIBaTh U KOOPAWHUPOBATH
JECUCTBUS II0 €€ JOCTUKCHUIO:
COCTaBJIATh IUIAH JIEUCTBUH,
pacupenensaTb poJii C y4eTOM
MHEHUH YYaCTHHUKOB O0OCYX-
JlaTh pE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPJMHHUPOBATH M BBIOJ-
HATH pabOTy B YCIIOBHUSIX pe-
aJIbHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAaHHOTO B3aHMO-
JIeHCTBHS,

- OCYIIECTBISITh TO3UTHUBHOE
CTpaTernyeckoe MOBEJCHUE B
pa3IMYHBIX CHUTYalHsX, IMPO-
ABJIATH TBOPYECTBO MU BOOO-
pakeHue, ObITh WHUIMATHUB-
HBIM

OBnazneHne yHUBEpPCAIbHBIMU
PEryIATUBHBIMU ICHCTBUSMU:
I) OpUHATHE ce0s U APYTrux
JIIOJIEN:

- IPUHUMATh MOTHBBI U apTy-
MEHTBl JPYruX oA Mpu
aHaJgu3e pe3yibTaToB Jes-
TEIbHOCTH;

- TNpU3HaBaTh CBOE MPaBO U
MpaBo JApPYrux JrOJAe Ha
OINOKH;

- pa3BHUBaTh CIOCOOHOCTH TO-
HUMAaTh MHUP C TO3UIUHU JIPY-
roro 4ejJoBeKa;

HUS; pelaTh SKCIEePUMEHTalb-
HBIE 3a7a4d 10 TeMaM "Mertai-
ae1" u "Hemeramnel") B coot-
BETCTBUHU C TPABHJIAMHU TEXHH-
KK 0€30I1acCHOCTH TpH obOpariie-
HUW C BEIIeCTBaMU U Jlabopa-
TOPHBIM 00opynoBaHUEM;
MIPEJICTABIATh PE3YNbTAThl XU-
MHUYECKOI0 3KCIepUMEHTa B
¢dopme 3ammcu ypaBHEHHil co-
OTBETCTBYIOUIMX pPEaKIUil U
(dbopMyupoBaTh BBIBOJBI HA
OCHOBE 3THUX PE3YyJIbTaTOB

OK 07. CogeiictBoBaTh COXpa-
HEHUIO OKpYXXaloIlel cpensl,
peCypcocOepekeHUI0,  MpPUMe-
HATH 3HaHUA 00 W3MEHEHUH
KIIUMaTa, TPUHIMIEI OepekIn-
BOTO TMPOU3BOJICTBA, dPPeKTHB-
HO JENCTBOBAaTh B 4pe3BbIYaii-
HBIX CUTYaIIHsIX

B obnactu 3KOI0THYECKOro
BOCIIUTAHMUS:

- ¢(hOpMHUPOBAHHOCTb 3KOJIO-
TMYECKON KYJIbTYpbI, IIOHH-
MaHHUE BIIMSHUSA COLUAIBHO-
HDKOHOMHYECKUX  IPOLIECCOB
Ha COCTOSIHHE IPUPOJHON H
COLIMAJIBHOM Cpelbl, OCO3Ha-
HUE TJ00aJBbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYIECTB-
JICHWE JICUCTBUU B OKpYXKaro-
el cpelie Ha OCHOBE 3HAHUSA
L[eJIed yCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA,
AaKTUBHOE HENPUATHE
CTBHM, MNPUHOCALIUX
OKpYXarolIlEeH cpee;

- yMEHHE MPOrHO3UPOBATh
HEeOJIaronpusITHbIE  KOJIOTHU-

Ien-
Bpell

- chopMupOoBaTh TpPECTaBIIEC-
HHUS. 0 XHMHYECKOH COCTaBJIs-
IO  €CTECTBEHHOHAYYHOHN
KApTUHBI MHPA, POJIH XUMUHU B
TO3HAHWH SIBJICHUN PUPOJIBI, B
(hopMUPOBAaHUM MBIIUICHUST U
KYJIbTYpbI JUYHOCTH, €€ (YHK-
LMOHAJIBHON IPAMOTHOCTH, HE-
o0XomuMOM  JUISI  pEIICHHS
MPAaKTUYECKUX 3aJa4 U HKOJO-
THYEeCKH OOOCHOBAaHHOTO OT-
HOIIEHUS! K CBOEMY 3/I0POBbIO
Y IPUPOJHOM cpene;

- yMeTh CcoOII0JaTh MpaBUiIa
9KOJIOTUYECKH IIEJIECO00pa3HO-
T'O TIOBEJICHUS B OBITY U TPYJIO-
BOM JEATEIHHOCTH B IEIIX CO-
XpaHEHHUs] CBOETO 3I0pOBbs U
OKpY>Karolllel MpUpOJTHON Cpe-
JIbl;  YYUTBIBaThb  OMNACHOCTh




YECKHe TIOCIEJCTBUSA TPE- | BO3JACUCTBUS Ha >KHUBBIC Opra-
MPUHUMAEMBIX NEUCTBUM, | HU3MBI ~ OMNPEJIECICHHBIX  Be-
MpeaoTBpaniaTh ux; IIECTB, MOHUMAas CMBICI IIOKa-
- pacuidpeHue OmbITa Jes- | 3aTens NpeaebHOM JOIMyCTH-
TENHHOCTH 9KOJIOTUYECKON | MOM KOHIICHTPAIIUH

HaIPaBJICHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eO-
HO-UCCIEN0BATEIbCKOM, MIPO-
€KTHOM U COLMAJILHOU Jef-

TEIbHOCTH;
IIK 2.1 - yMmMeHwe  oOecrieumBarth | - CHOPMHUPOBATH IIPEIACTABIIC-
Opranu3oBbIBaTh paboTy | ympaBieHUE IBUKCHUEM, HUS: O CBOMCTBaX METAJLIOB,

nepcoHala MO IJIaHUPOBA- | - MOHMMAaHKE U aHaIu3 paboThl | CIIaBax, BUJAX KOPPO3HUH, 00-
HUIO M OpraHu3alMM Iepe- | )KEIE3HOJOPOKHOIO  TpaHC- | JJACTH IIPUMEHEHUS HEMEeTaJllu-
BO30YHOI0 IpoLecca nopra YECKUX M KOMIIO3ULIMOHHBIX Ma-
TEPUAJIOB, BHUJAX M CBOWCTBAX
TOIUIMBA, CMAa30YHbIX U 3aLIUT-
HBIX MarepHajgax, CBOMCTBax
HEOPraHWYECKUX U OpraHuye-
CKHX COCIUHEHHI, MapKUPOBKE
U TIEPEBO3KE I'PY30B IO XKEJe3-
HOM J1opore.

B pesynpTaTe OCBOEHMSI IpOrpaMMbl Y4eOHOW JUCHMILIMHBI PEaTU3yeTcsl IMporpaMma
BOCIIMTAHMUSI, HAIIpaBJIeHHas Ha POPMHUPOBAHUE CIAEAYIOLUINX JUYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 IlposBastomuil aKTUBHYIO TPaXIAHCKYIO MO3MIINIO, IEMOHCTPUPYIOLIUI MIPUBEP-
JKEHHOCTb TPHUHLMUIIAM YECTHOCTH, MOPSAIOYHOCTH, OTKPBITOCTH, SKOHOMHMYECKH AKTUBHBIN U
Y4acTBYIOUIMM B CTYJEHYECKOM U TEPPUTOPUAIBHOM CaMOYIIPABICHUH, B TOM YHCJIE HA YCIOBHU-
X J10OpOBOJIBYECTBA, MPOJYKTHBHO B3aMMOACHUCTBYIOIIMM M Y4acTBYIOIIUN B AEATEIbHOCTU
0O0IIeCTBEHHBIX OpraHU3aIHiA.

JIP 4 IlposBisAomunil U AEMOHCTPUPYIOIIUN yBa)XXEHHE K JIIOJIIM TPYZAd, OCO3HAIOIIMM
LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsimuiica K GOpMUPOBAHUIO B CETEBON CpeJie TMUYHOCTHO U
poeCCHOHATBHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEIAY.

JIP 16 ITpuobperenne 00y4arOmMMUMHUCS COLUATBHO 3HAUMMbIX 3HaHUHN O MpaBUiax Beje-
HUS DKOJIOTUYECKOT0 00pa3a dU3HU 0 HOPMAaxX M TPaJULIUAX TPYIOBOU NeATEIbHOCTH YEIOBEKa O
HOpMax M TPaJHMLHUAX TMOBEACHUS YeJIOBEKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIBTYPHOM OOI11e-
CTBE.

JIP 23 Ilony4yeHue oOyd4aroIUMKCS BO3MOKHOCTH CaMOPAaCKpBITHUS M caMopean3alus
JIMYHOCTH.

JIP 30 OcymiecTBisoOmUNA MOUCK M UCIHOJIb30BaHUE MH(MOpMAaLUK, HEOOXOAUMOM s
3¢ (HEeKTUBHOTO BHIMOIHEHHS! pa3IMYHbIX 33]1a4, MPO(HECCHOHATBHOTO U IMYHOCTHOTO PA3BUTHSI.
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2 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPEIMETA

2.1 O6beM yueOHOTo0 npeaMeTa U BUABI y4eOHOi padoThl

Bup y4yeOHoii padoTbl O0béM B yacax
O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 108
B TOM YHCIIE:
Coaep:xaHnue yueOHOTro MaTepHaJia 66
B TOM YHCIIE:
JICKIINH, YPOKH 32
camocTosTelbHas paboTa
MPAKTUYECKHUE 3aHITUS 24
n1abopaTopHbIE 3aHATH 10
IIpodeccnoHaTLHO-OPUEHTHPOBAHHOE COIEPKAHNE 6
B T.4.:
TEOpeTUYecKoe OOydeHHe 2
MPAKTUYCCKUC 3aHATUA
nabopaTOPHBIE 3aHATHS
CamocrosiTesibHas padoTa 36
IIpome:xxyTouHasi arrecTanus: Au¢depeHuMPOBaHHBIN 3a4€T 2 cemecTp,
nmpyrue popMbl aTTecTanum — 1 cemecTp
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2.2 TemaTn4ecKuii IJIaH U co/iepPKaHHUe Y4eOHOr0 MpeaMeTa

YpoBeHb ocBOeHMS,

HaumenoBanue Oo0be
pA3IEI0B 1 TeM Conep:kanue y4ye0OHOro MaTepuaJsa, IpaKTU4YecKue 1 JJ1adopaTopHbie 3aHATHS, M ¢popmupyembie
caMoCTOsITeIbHAs PadoTa 00y4Yaommuxcs 4ACOB KOMIIeTE€HI[HH,
JIMYHOCTHBIE Pe3yJIbTAThI
Pa3zen 1. OcHOBBI CTPOEHHSsI BellleCTBA 12
Tema 1.1. Copaepxxanue yueOHOIro MaTepuasa 6
CTpoeHHe aTOMOB Teopernueckoe o0yueHue
XHMHYICCKHX 3]IC- CoBpeMeHHass MOJIENIb CTpOeHHs aToMa. CHMBOJIMYECKHIA A3BIK XUMHUH. XHUMHYECKUN 3JICMEHT. OK 01, OK 02, OK 04, OK
MCHTOB I IIPUPOJAA | 3pexrponnas koHdurypauus aroma. Kiaccudukauus XMMHYECKHMX S]eMEHTOB (s-, p-, d- 07, TIK 2.1, JIP 2, JIP 4,
XAMUHCCKON CBI3U |5 remenThl). BaleHTHBIE DJIEKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS IPUPOJA XMMHYECKOM CBs3U.| 2 JIP 16, JIP 23,JIP 30
DNEKTPOOTPUTIATEIIBHOCTh. BHUIBI XMMHYECKON CBSI3W (KOBAJICHTHAs, MOHHAS, METAJUTHUECKAs,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTuyeckoe 3ansiTue odyqarommuxcs Ne 1. OK 01, OK 02, OK 04, OK
Pemenue 3amaHuii Ha MCIOJIB30BAHUE XUMHUYECKOU CHMBOJIMKH M HA3BAHHMH COCAMHCHHMII 1O 07, TIK 2.1, JIP 2, JIP 4,
HOMEHKJIATYpe MEXKIYHAPOTHOTO COI03a TEOPETUICCKONW M MPHUKIATHOW XUMHH ¥ TPUBHAILHBIX JIP 16, JIP 23,JIP 30
HA3BaHWUN ISl COCTABJICHUS] XUMUYECKUX (DOPMYI IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYib- 5
(GUI0B, THAPHUIOB U T.I1.) U JPYTUX HEOPTAHUICCKUX COCTMHEHUHN OTICIIbHBIX KIIACCOB.
[TpakTiyeckue 3aaHusi HA YCTAaHOBIIEHUE CBS3U MEXKAY CTPOSHHEM aTOMOB XMMHUYECKHX dJie-
MEHTOB M TICPUOJNYECKUM W3MECHEHHUEM CBOMCTB XMMHUYECKUX DJIEMEHTOB M MX COCIWHCHUH B
COOTBETCTBUHU C nosioxkeHneM [leproandeckoil CHCTEMBI.
CamocTrosTeabHas padora Ne 1. 2 OK 01, OK 02, OK 04, OK
Pemenue 3ananuit 07, IIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 6
[eproauyeckuii IpakTHyeckoe 3ansaTue Ne 2. OK 01, OK 02, OK 04, OK
3aKOH M Tabauia ITepuoanueckas cucrema xumudeckux sneMeHToB .M. MenneneeBa. @uszndeckuit cmoica Ile- 07, TIK 2.1, JIP 2, JIP 4,
J.1. Menneneesa PpHOANYECKOTO 3aKOHaA J.1A. Menneneena. 3aKOHOMepHOCTH U3MEHEHUS CBOMCTB XUMHYECKUX JIP 16, JIP 23,JIP 30
3JIEMEHTOB, 00pa3yeMbIX MMH TIPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C IMOJOXeHHeM| 4

XUMHUYECKOro 35eMenTa B I[lepuoguyeckoit cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona /.M. MenneneeBa. [Ipornossr J[.M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.




Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKHUX 3aJaHUN Ha XapaKTEPU3ALMIO XUMHUYE-
CKHUX JJIEeMEHTOB «MeTamndeckue / HEMETAIUTMYEeCKHE CBOWCTBA, JJIEKTPOOTPHUIATEIHLHOCTh
XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUHU C MX AJICKTPOHHBIM CTPOCHHEM U IOJIOKCHHUEM B Tie-
PHUOIMYECKOM cucTeME XUMHUeCKHX 31eMeHToB .M. Menneneesa»

CamocrosiTebHas paGora odyuawmuxest Ne 2. 2 OK 01, OK 02, OK 04, OK
Pemenwne 3aganmii 07,IIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23, JIP 30
Pa3nen 2. XuMnueckue peakuuu 14
Tema 2.1. Tunst Copaepxanue yuyeOHOTr0 MaTepuasa 8
XUMUYCCKUX peak- | Teopernueckoe o0yueHue
Ui Krnaccudukanus u THITBI XUMAYECKUX PEAKIUI ¢ ydacTHEeM HeopraHndeckux emecTB. CocTaB- OK 01, OK 02, OK 04, OK
JIeHHE YpaBHEHUU peakiiil COeMHEHUS, PA3I0KEHHUsI, 3aMeIlIeHUs, 0OMEHa, B T.4U. peaKIIHii ro- 07, TIK 2.1, JIP 2, JIP 4,
peHUsl, OKHCIICHUS-BOCCTAHOBIICHUSI.
YpaBHeHUs OKUCICHUsI-BOCCTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb. 2 JIP 16, 1P 23.J1F 30
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKIIA METOIOM 3JICK-
TpoHHOTO Oananca. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B IPUPOJIE, TPOU3BOJICTBEH-
HBIX TIPOIECCAX U JKU3HEIECATEIIBHOCTH OPTaHN3MOB
IIpakTuyeckoe 3anaTue Ne 3. OK 01, OK 02, OK 04, OK
KomnmaecTBeHHbIC OTHOICHHS B XUMUH. OCHOBHBIC KOJTMUECTBEHHBIC 3aKOHBI B XUMUU H pac- 07,JIP 2, JIP 4,
YeThl 0 yPAaBHEHUSIM XUMUYECKUX peakiuid. MoJb Kak eIMHMIIA KOJIMYeCTBa BemecTBa. Mo- 4 JIP 16, JIP 23, JIP 30
JsIpHas Macca. 3aKOHbI COXPaHEHMsI MacChl U AHEpruM. 3akoH ABoraapo. MomnspHblit 00beM ra-
30B. OTHOCUTENBbHAS MNIOTHOCTH Ta30B. PacueTsl 10 ypaBHEHUSM XUMUYECKUX PEAKIUH C UC-
MOJIb30BAaHWEM MacChl, 00beMa (HOpMabHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
CamocrosiTesibHas padora o0yuarommuxcs Ne 3. 2 OK 01, OK 02, OK 04, OK
Pemenune 3aganuia 07,TIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30
Tema 2.2. Onextpo- | Comep:xaHue yueOHOro MaTepuasa 6

JIUTUYCCKas AUCCO-

Teopernueckoe o0yueHue




AU U UOHHBII

OK 01, OK 02, OK 04, OK

ob6MeH Teopus AMEKTPOTUTHUECKOMN I[I/ICCOLII/IaL\IJI/II/I. HoHbl. DNEKTPOIUTHI, HEIIEKTPOJHUTHL. Peaknun 07, JIP 2, JIP 4,
nOHHOTO oOMeHa. CocTaBlieHUE PeakIuii MOHHOTO OOMEHa MyTeM COCTAaBJICHHS WX TOJHBIX U 9 JIP 16. JIP 23. JIP 30
COKpAIlICHHBIX MOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peakIuu. 3aJaHusl Ha COCTABJICHHE ’ ’
WOHHBIX PEaKLUN
JlabGopaTopHoe 3ansiTue Ne 1. OK 01, OK 02, OK 04, OK
[13 9
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”. 07, TIK 2.1, JIP 2, JIP 4,
HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX U 00pa3yIoUINXCsl BEMIECTB) U MpU-| 2 JIP 16. JIP 23.JIP 30
v v b 9
3HAKOB XMMHYECKHX peakiuid. [IpoBeneHne peakiuii HOHHOTO OOMEHa, ONpeleiIeHUE CPeibl
BOJIHBIX PACTBOPOB. 3a/IaHMs HA COCTABJICHUE MOHHBIX PEaKIUi
CamocrosiTeabHas padora odyuaomuxcs Ne 4. 2 OK 01, OK 02, OK 04, OK
Pemenue 3ananuii 07,IIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30
Pasznen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 18
Tema 3.1. Knaccu- Coaep:xanue yueOHOro MaTepuaJia 6
(uxanus, HoMeHKIIa- | Teopernueckoe 00yueHue
Typa 1 CTpOCHHE HE- [Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heoprannueckux BemecTs. [IpocTeie u OK 01, OK 02, OK 04, OK
OpraHNvYeCKuX BC- cioHbIe BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHIBI, TUIPOKCHUIBI, KHUCIIOTHI, 07,1IK 2.1, JIP 2, JIP 4,
miecTB COJ'II/I). BzauMocBs3b HEOpraHn4eCKHUX BEIICCTB. AFpeFaTHBIe COCTOSHHS BEIIIECTBA. KpI/ICTaJ'I— JIP 16, JIP 23,JIP 30
JTUYECKUe U aMOp(HBIC BemlecTBa. TUITBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAs, 2
MOHHAsI, MEeTAJITNYecKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJINYe-
CKOH pemnieTku. 3aBUCUMOCTh XMMHYECKOH aKTUBHOCTH BEIIECTB OT BUa XUMUYECKOW CBS3H U
TUTIA KPUCTAJUIMYECKOH pemieTku. [Ipuannbl MHOrooOpa3us BeliecTB
IIpakTuyeckoe 3ansitue Ne 4, OK 01, OK 02, OK 04, OK
Homenknarypa HeopraHmueckux BemechB: Ha3BaHHE BEIIECTBA UCXOI U3 UX XUMHUYECKON 07, TIK 2.1, JIP 2, JIP 4,
(GhOpPMYJIIBI UITH COCTABJIICHUE XUMHYECKOW (POPMYITBI UCXOIS U3 HA3BaHUS BEIIECTBA MO MEXKTY- JIP 16. JIP 23.JIP 30
v 93 9 b
HapoaHoi (MIOITAK) wnu TpuBHaibsHOM HOMEHKIIATYDE.
Pemenre mpakTHYECKUX 3aJaHUH 110 KiIacCH(PHUKAIINN, HOMEHKJIATYPE U XUMUYECKUM (HOpMY- 2

JlaM HEOPraHM4ECKHUX BELIECTB Pa3IMYHbIX KJIACCOB (yrapHbI Ia3, yIJIEKUCIbIN Ia3, aMMHUAK,
raiieHasi U3BeCTb, HeTalieHast U3BECTh, IUThEBAs COJIa U IPYTUX): HA3bIBATh U COCTABIISTH (Pop-
MyJIbl XUMUYECKHUX BEUIECTB, ONPEAENIATH IPUHAIIEKHOCTD K Kiaccy.

VcTtounuku xumMuueckoil uHGopmaryu (CpecTB MacCoBOi HHpOpMaIy, ceTh VIHTepHET u




npyrue). [louck nudopmanuy no Ha3BaHUAM, UACHTH(PUKATOPAM, CTPYKTYPHBIM hopMyiam

CamocrosiTesbHas padoTa o0yuawmuxcss Ne 5. 2 OK 01, OK 02, OK 04, OK
Penrenue 3aganui 07, TIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30
Tema 3.2. ®uszuko- | ComeprxkaHue y4eOHOIo MaTepuasia 10
XUMHUYECKHE CBOW- | TeopeTnveckoe o0yueHune
CTBa Heopranmte- Mertamnsl. O0mue ¢puznueckue U XMMHYecKue cBoicTBa MeTayyioB. CrocoObl monyyeHus. 3Ha- OK 01, OK 02, OK 04, OK
CKUX BCLICCTB YeHHE METAJUIOB M HEMETAJUIOB B MPUPOJAE M KHU3IHENEATCIHHOCTH YEJOBEKa W OPraHW3MOB.[ 2 07,IIK 2.1, JIP 2, JIP 4,
Koppo3ust MmeTamioB: BBl KOPPO3HH, CIIOCOOBI 3alIUTHI METAJIJIOB OT KOPPO3UHU JIP 16, JIP 23,JIP 30
Hemeramner. O6mme pu3nveckre 1 XUMUYECKHE CBOWCTBA HEMETAIIOB. THITMYHBIC CBOWMCTBA OK 01, OK 02, OK 04, OK
nemertawios |V— VII rpymn. Knaccugukaius 1 HOMEHKIaTypa coeluHeHuii Hemetamios. Kpy-| 2 07, IIK 2.1, JIP 2, JIP 4,
TOBOPOTHI OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE JIP 16, JIP 23,JIP 30
XYMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHI0B, THIPOKCHIOB, OK 01, OK 02, OK 04, OK
KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BEIIECTB, BOAOPOIHBIX 2 07, 1IK 2.1, JIP 2, JIP 4,
COEIMHEHUH, BBICIIMX OKCHUJIOB U THIPOKCUIOB JIP 16, JIP 23,JIP 30
IpakTuyeckue 3ansitue Ne S, OK 01, OK 02, OK 04, OK
CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKIIUI C yIaCTHEM MPOCTHIX U CIOKHBIX HEOpraHuYe- 07, TIK 2.1, JIP 2, JIP 4,
CKHX BEILIECTB: METAJIJIOB M HEMETAJIOB; OKCHUJIOB METAJVIOB, HEMETAJUIOB U aM(POTEPHBIX dJie- JIP 16. JIP 23.JIP 30
MEHTOB; HEOPTaHUYECKHUX KUCIOT, OCHOBaHUH U aM(OTEPHBIX TUIPOKCHUIOB; HEOPTaHUIECKUX 5
COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.
Perenne nmpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUECKHX 3aJaHUI Ha CBOICTBA, COCTaB, MOJTy4de-
HUE 1 0€30IaCHOE MCIOIB30BAHNE BAXKHEHIIIMX HEOPTaHWYECKUX BEIECTB B OBITY U MTpaKTHYe-
CKOM JIeSITeIbHOCTH YEJIOBEKa
C 5 6 Ne 6 OK 01, OK 02, OK 04, OK
amocTosiTeJIbHAasi padoTa odyuawumxcsa Ne 6.
OCTOSITEILHA pADOTA ODYHAIOIIHUXC 2 07, TIK 2.1, JIP 2, JIP 4,
Pemenne 3amannii
JIP 16, JIP 23,JIP 30
Tema 3.3. Unentu- | Coaepxxanue y4eGHOro MaTepuajia 4
(uxaus neopranu- | Jagoparopuoe zansitue No 2. ) OK 01, OK 02, OK 04, OK

YCCKUX BCUICCTB

JlaGopatopHas pabota «neHTH(uKays HEOPraHUUYECKUX BEIIECTBY.

07, JIP 2, JIP 4,




Pelenne sxcriepruMeHTANBHBIX 334a4 10 XMMUYECKUM CBOMCTBAM METAJIIOB U HEMETAJLJIOB, 110
PacCIO3HABAHUIO U NIOJIYYCHHUIO COCIMHEHUM METAJIJIOB M HEMETAILIOB.

Wnentudukanus HeOpraHn4eckux BEUIECTB C UCIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX
CBOICTB, XapaKTEPHBIX KAYECTBCHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha cynbdar-, kapoo-
HAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUS

JIP 16, JIP 23, JIP 30

CamocrosiTeibHas padora odyuarommxcs Ne 7.
Penrenue 3aganui

OK 01, OK 02, OK 04, TTK
2.1, 0K 07, JIP 2,
JIP 4, JIP 16, JIP 23,
JIP 30

Pasznea 4.

CTpOCHI/Ie H CBOMCTBA OPraunveCKux BEIIECTB

34

Tema 4.1. Knaccu-
dbukamnus, CTpoeHue u
HOMEHKJIaTypa opra-
HUYECKHUX BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

[MosiBeHUe U pa3BUTHE OPraHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannyeckoil xumuu. Me-
CTO U 3HAUYCHUC OpFaHH‘{eCKOﬁ XUMHHU B CUCTEMC €CCTCCTBCHHBIX HAYK.

XHMMHUYECKOE CTPOCHUE KaK MOPSIOK COCIHMHCHHUSI aTOMOB B MOJICKYJIC COTJIACHO MX BaJICHTHO-
ctd. OCHOBHEIE TOJIOKEHHUS TCOPHU XUMHUYCCKOI'0 CTPOCHUSA OPTraHUYCCKUX COCI[I/IHGHI/II\/JI AM.
BbytnepoBa. YriepoaHslii CKeJIeT OPraHMYeCKOH MOJIEKYJIbl. 3aBHCUMOCTb CBOMCTB BEIIECTB OT
XMUMHYECKOTO CTPOCHHUsI MOJIeKyJ1. Fi3oMepus 1 n30Mephl.

[Tonsitue o GpynkunonansHol rpynme. Paxgukan. [IpuHInns! kKiaccuduKamuu OpraHuuecKix co-
e]:[I/IHeHI/II\/'I. Me)K)IyHapOI[Ha?I HOMCHKJIaTypa W HNPUHOWUIIBI HOMCHKIIATYPbl OPraHUYCCKUX CO-
enuHeHuii. [loHATHE 00 a30TCOAEpIKAIINX COCTMHEHHSX, OMOJOTMYECKH aKTHBHBIX BEIIECTBaX
(yrneBonax, kupax, Oelkax u Jp.), BHICOKOMOJICKYJIIPHBIX COCITUHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

OK 01, OK 02, OK 04, OK
07, IIK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30

IIpakTnueckoe 3ansaTue Ne 6.

HoMmeHknaTypa opraHM4ecKux COEAMHEHHMH OT/ENbHBIX KIAccOB (HACBILICHHbIE, HEHACHIIIEH-
Hbl€ U apOMAaTUYECKUE YTIEBOAOPOAbI, CIUPTHI, (PEHOJBI, aJbAETUIbI, KETOHbI, KapOOHOBBIE
KUCIOTH U 1p.) CocTaBieHue MOMHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJ OpraHHYECKUX
BEILIECTB OTJEJBHBIX KJIACCOB, MCIIONb3YSl MX HA3BaHMS MO CUCTEMAaTUYECKOW W TPUBHAIBHOU
HOMEHKJIaType (3THUJICH, alleTUIIEeH, TIIMLEpUH, (peHomn, GopManbaeru, yKCycHas KUCIIoTa, TIH-
1uH). Pacuetsl mpocreiimeid Gpopmysbl opraHMuecKOi MOJIEKYJIbI, HCXO/ U3 DJIEMEHTHOIO CO-
ctaBa (B %)

OK 01, OK 02, OK 04, OK
07, 1IK 2.1, JIP 2, JIP 4,
JIP 16, JIP 23,JIP 30

CamocrosiTeibHas padora odyuarommxcs Ne 8.
Pemenue 3anannii

OK 01, OK 02, OK 04, OK
07, 1IK 2.1, JIP 2, JIP 4,




JIP 16, JIP 23,JIP 30

Tema 4.2. CBoiicTBa
OpPraHUYECKUX CO-
e TMHEHUN

Conep:xanue yueOHOro MaTepuaJia 16

Teopernueckoe o0yuenue

OU3NKO-XUMHUYECKHE CBOMCTBA OPTaHMYECKUX COSAMHEHHA OTACIBHBIX KJIACCOB (OCOOEHHOCTH OK 01, OK 02, OK 04, OK
KJaccu(uKaluyl U HOMEHKJIATypbhl BHYTPU KJlacca; TOMOJIOIMYECKUH psa u obmas gopmyina; 07, 1IK 2.1, JIP 2, JIP 4,
u30MepHst; pu3nuecKre CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI MOIyUEHUS ): JIP 16, JIP 23 JIP 30

— IpeJiesIbHbIE YIIIeBOJOPO/bI (ANKaHbl U LUKIIOANKaHbl). ['opeHre MeTaHa Kak OJMH U3 OCHOB- 2

HBIX MCTOYHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOWMCTBa NPUPOJHBIX YIJIEBOIOPOAOB,

HaXO0XJICHUE B IPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HempeJienbHble (AJIKEHbI, AJIKUHBI U aJIKaJUeHbl) U apOMaTUYECKHE YIJIeBOJOpoibl. ['openue

AlCTUJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O IUIAMEHU JJIs1 CBAPKU M PE3KU METAJIOB

— KHUCJIOPOJCOJCpKAIIUe COeAMHCHHs (CITUPTHI U (PEHONBI, KapOOHOBBIC KHUCIOTHI U 3(DHUPHI, OK 01, OK 02, OK 04, TIK
JIBJETUABl M KETOHBI, )KUPbI, YIraeBosl). [IpakTuueckoe NpUMeHEeHHE STHICHIIMKOIS, IInIe- 2 2.1, 0K 07, JIP 2,
puna, ¢penona. Ilpumenenne opmanbaernaa, aueTaabAeTHIa, YKCYCHONH KHUCIOTH. MblTa Kak JIP 4, JIP 16, JIP 23,
COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Morom1e CBOWCTBA MbliIa JIP 30

— a30TcoIepIKale CoequHEeHUs (AaMUHBI 1 aMUHOKHCIIOTHI, OeNku). BrICOKOMONEKy s pHBIE CO- OK 01, OK 02, OK 04, OK
€AMHEHUs (CHUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 2 07, JIP 2, JIP 4,
3BeHO. [lonmuMepu3anys dTUIIEHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUA. JIP 16, JIP 23, JIP 30
['eHeTnyeckas CBsI3b MEXAY KJacCaMHM OpraHMYEeCKUX COETMHEHUI

IIpakTuyeckoe 3ansiTue Ne 7. OK 01, OK 02, OK 04, TIK
CBolicTBa OpraHM4eCKHX COEAMHEHUN OTAEIbHBIX KJIACCOB (TPUBUAIbHAS M MEXIyHApPOJHas 2.1, 0K 07, JIP 2,
HOMEHKJIaTypa, XUMHUECKHE CBOMCTBA, CIIOCOOBI MOJIyUeHHs1): TpeeibHble (aIKaHbl U IUKIIO- JIP 4, JIP 16, JIP 23,
aJIKaHbl), HEMpEeJeNIbHbIE (aJKEHbI, aJIKUHbl U aJKaJUEeHbl) U apOMaTHYECKHE YIIJIEBOAOPOJBI, 2 JIP 30

CHHPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETH/Ibl U KETOHbI, aMUHBI 1 AMUHOKHC-

JIOTBI, BEICOKOMOJIEKYJISIPHbIE COEIMHEHUS. 3a/laHus Ha COCTaBJIEHHWE YPAaBHEHMM XMMHUYECKUX

peaxkiuil C y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

IIpakTuyeckoe 3ansaTue Ne 8. OK 01, OK 02, OK 04, OK
CocraBineHne cXxeM peakiuil (B TOM 4HCIE IO NPEUIOKEHHBIM IENOYKaM IIpeBpallie- 07, JIP 2, JIP 4,
HUI),XapaKTepU3YIOIINX XUMUUYECKHE CBOWCTBA OPraHMYECKUX COEJIMHEHUN OTIENIbHBIX Kjlac- 9 JIP 16, JIP 23, JIP 30

COB, CIOCOOBI MX IMOJIyYCHHs] M Ha3BaHME OPraHMYECKHX COCTUHEHUH MO TPUBHAILHON WU
MEX1yHapOJAHON CUCTEMaTHYeCKOW HOMEHKIAType.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOWCTBA OPraHMUYECKUX




COC,I[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

CamocrosiTesibHas padora oO0yqarommxcs Ne 9. 4 OK 01, OK 02, OK 04, IIK
Pemenne 3apanuii 2.1, 0K 07, JIP 2,
JIP 4, JIP 16, JIP 23,
JIP 30

JlabopaTopHoe 3ansiTue Ne 3. OK 01, OK 02, OK 04, OK
JlaboparopHas padota “IIpeBpalienus opraHMuecKUx BeliecTB Mpu HarpeBanuu'. Ilomyuenue 2 07, JIP 2, JIP 4, JIP 16, JIP
ATUJIEHA U U3YYECHHE €ro CBOMCTB. MoaenupoBaHue MOJEKY]I U XMMUYECKUX MPEBPALCHUN Ha 23, JIP 30
npuMepe dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3. Copepxanue yueOHOro MaTepuasa 12

Wnentndukanns op- Teopernueckoe o0yueHue

TaHMICCKIX BCUICCTB, | [yooprannueckue coepuHeHns. [lpuMenenye U GHOIOrHYecKas poib yrieBoaoB. OKUcIeHue OK 01, OK 02, OK 04, OK

MX SHAYCHUC M IIPU- | yrieposioB — MCTOYHMK SHEPTHMH XKMBBIX OpraHu3MoB. O6IacTd MPUMEHEHHs aMUHOKHUCIIOT. ) 07, JIP 2, JIP 4, JIP 16, JIP

MCHCHHIC B 6HTOBOHV [IpeBpanienus GeNKOB MUK B OpraHusMe. buonornueckue QyHKInu GenkoB. Buonornueckue 23. JIP 30

1 MPOU3BONCTBCHHON | ¢y yyxiium sxupoB. Poib opranuyeckoil XMMHM B PENEHUH TPOOJIEM NUIIEBOM 06€30MaCHOCTH ’

ACATCIBHOCTH HCIO~ | poyyy, OpPTraHWYECKON XUMHH B PEIICHUH MPOOJIEM dHEPreTUUECKOW O€30MacCHOCTH, B Pa3BUTHH OK 01, OK 02, OK 04, IIK

BeKa MEAMIIMHBI, CO3JaHUH HOBBIX MAaT€pPHAJIOB, HOBBIX UCTOYHUKOB YHEPTUH (aTbTEPHATUBHBIC HC- 2.1, OK 07, JIP 2,
TOYHUKH SHEepruu). OnacHOCTh BO3AECUCTBUS HA KMBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB 4 JIP 4, JIP 16, JIP 23,
OTJIETBHBIX KJIAcCOB (yTJIEBOIOPOMABI, CHHUPTHI, (PEHONBI, XJIOPOPTraHUYECKHE MPOU3BOJIHEIC, JIP 30
QIBJIETUIBI U JIP.), CMBICI TIOKA3aTeJIsl MPEIEbHO TOITYCTUMON KOHIICHTPAITUT
JlaboparopHbie 3ansiTusi Ne 4, OK 01, OK 02, OK 04, OK
JlaGopaTopHast paborta: “UneHtudukamnus OpraHUYECKUX COCIWHEHUN OTAEIBbHBIX KJIAcCOB’. 07, JIP 2, JIP 4, JIP 16, JIP
Wnentudukanus opraHMYeCKUX COEAMHEHUN OTAENbHBIX KIIACCOB (Ha MpHMepe alblerujoB,| 2

KpaxMmaia, YKCYCHOW KHCIIOTHI, OCJIIKOB M T.II.) C HCHOJb30BaHUEM HUX (PU3UKO-XUMHUECKUX
CBOICTB M XapaKTEPHBIX KaUueCTBEHHBIX peakiuil. [leHarypauus Oenka npu HarpeBaHuu. [[Ber-

23, JIP 30




Hble peakiuu 0eskoB. BO3HUKHOBEHME aHATMTUYECKOI'O CUTHAJa C TOYKU 3PEHUS XUMHUECKUX
IPOIIECCOB MPU MPOTEKAaHUU Ka4eCTBEHHON PEeaKIlfy, MO3BOJISIONICH HISHTH(PUINPOBATH MIPE-
JIO’KCHHBIE OPraHUYECKUE BEILECTBA

CamocrosiTeibHast padoTa odyuarommxcest Ne 10.

OK 01, OK 02, OK 04, OK

Pemenne 3aganuii 4 07, JIP 2, JIP 4, JIP 16, JIP
23, JIP 30
Pasien 5. Kn?eanecxne U TEPMOIMHAMU'IECKHE 3AKOHOMEPHOCTH NMPOTEKAHMS XHMHECKHUX peak-|
Mt
Ckopoctb xumuye- | Coaep:xanue y4eGHOro MaTepuajia 10
CKHX pCaKLHH. Teopernueckoe 00yuenue
XHMUIECKOE PABHO- CKOpOCTh peakiuy, €€ 3aBHCUMOCTh OT Pa3IM4YHBIX (AKTOPOB: MPHPOJBI PEArHPYIOIIUX Be- OK 01, OK 02, OK 04, TIIK
BecHe II€CTB, KOHLEHTPAIMM PEearupyrolX BeIIeCTB, TEMIEpaTypbl U IUIOLAAN PEAKLUOHHOW IOo- 2.1, 0K 07, JIP 2,
BepxHOCTH. TemoBbie 3((HEeKThl XUMUYECKUX PEaKIfii. IK30- H SHAOTCPMHUECKHUE, PEAKIINH. 2 JIP 4, JIP 16, JIP 23,
OO6parumMocTh peakiuil. XUMHYECKOe PAaBHOBECHE U €r0 CMELICHHE 0/1 IeHCTBUEM pa3IMYHbIX JIP 30
(GakTOpoB (KOHLIEHTpAlMsl PEareéHTOB WJIM MPOAYKTOB pEaKLMH, JaBJI€HUE, TEMIEeparypa) Uil
CO3JIaHUs] ONTUMAJIbHBIX YCIOBUH NpoTekaHus xumuueckux npormeccos. [Tpunnun Jle [larense
IIpakTuyeckoe 3ansitue Ne 9. OK 01, OK 02, OK 04, OK
Perienue npakTHKO-OpUEHTHPOBAHHBIX 3a/laHUM Ha aHaiau3 (AKTOPOB, BIMSIOIIMX HA M3MEHe- 07, JIP 2, JIP 4, JIP 16, JIP
HUE CKOPOCTH XMMHYECKON PEAKIMH, B T.4. C MO3ULUI 3KOJOTUYECKH 11eJI€CO00pa3HOT0 MOBe- 23, JIP 30
JICHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOLIEH 4
IPUPOJIHOM Cpeibl.
Pemenne mpakTHKO-OpUMEHTHPOBAHHBIX 3a/aHUi Ha nmpuMeHeHue npuHuuna Jle-lllatense mis
HAXO0X/ICHUs HAIpPaBJICHUs CMELICHUS PAaBHOBECHUS XMMUYECKOW peakluu U aHaiau3 (pakTopos,
BJIMSIOIMX HA CMEIIEHUE XUMHUECKOT0 PABHOBECHS
CamocrosiTesibHasi padoTa o0yuarommuxcst Ne 11. 4 OK 01, OK 02, OK 04, OK
Pemenne 3amanui 07, JIP 2, JIP 4, JIP 16, JIP
23, JIP 30
Pazneu 6. PacTBOpsI 12
Tema 6.1. Conep:xxanue yueOHOro MaTepuaJia 6
IMonsitue o pactBo- | Teopernueckoe o0yueHune
pax PactBopenue kak Gpu3uKo-xumMuueckuii mporecc. PactBopsl. CriocoObl IPUTOTOBIICHUS pAacTBO-| 2 OK 01, OK 02, OK 04, IIK




poB. PactBopumMocTs. MaccoBas 10151 paCTBOPEHHOIO BelecTBa. CMBICIT TOKa3aTelsl IPEAEIbHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIOJIb30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[TpaBuia 3KOJOTMYECKH 11E€IECO00Pa3HOro MOBEIEHHS B OBITY U TPYJIOBOM IEATEIBHOCTH B Iie-
JSIX COXPAHEHHMsI CBOEIrO 3/10POBbS U OKPYXKAIOLIEH IPUPOAHON CPEIbl; ONTACHOCTh BO3IACHCTBUSA
HAa JKUBbIC OPTaHNU3MBI OIIPEICICHHBIX BEILECTB.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PacTBOPBI, UCIIOJIB3YEMbIE B
OBITOBOM 1 IPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA

2.1, 0K 07, JIP 2,
JIP 4, JIP 16, JIP 23,
JIP 30

CamocrosiTeibHas padora odyuyarommxcest Ne 12.
Pemenne 3aganuit

OK 01, OK 02, OK 04, OK
07, JIP 2, JIP 4, JIP 16, JIP
23, JIP 30

Tema 6.2. Uccieno-
BaHHE CBOMCTB pac-
TBOPOB

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3ansiTue 5. JlabopatopHas padora «lIpuroroBienue pacTBOPOB».

OK 01, OK 02, OK 04, I1IK

[IpuroToBieHHE pacTBOPOB 3alaHHOM (MaccoBoM, %) KOHIEHTpaluMu (C IPaKTHUKO- 2.1,0K 07, JIP 2,
OPUCHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEICIICHUE CPE/IbI BOJHBIX PACTBOPOB. JIP 4, JIP 16, JIP 23,
Pewienue 3a1anuit Ha IPUrOTOBJIIEHUE PACTBOPOB JIP 30
CamocrosiTeibHas padora odyuarommxces: Ne 13. OK 01, OK 02, OK 04, TTK
Pemienve 3aanuit 2.1, 0K 07, JIP 2,
JIP 4, JIP 16, JIP 23,
JIP 30

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEePKAHUE MPUKJIATHOTO MOIYJIA)

Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeSITEIbHOCTH YeJI0BEKA
Xumus B ObITY 1 Conep:xxanue yueOHOTro MaTepuaJia
IIPOU3BOJCTBEHHOMN

ACATCIIBHOCTH 4CJIO0-
BC€Ka

Teopernueckoe o0yuenue

Hogeiimre qocTrykeHUsT XUMHUYECKONH HAyKU U XUMUYECKOU TexHoJoruu. Ponp xumuu B obec-
MEYCHUHU DKOJIOTHYECKOU, IHEPTreTUYECKON M MUIEBON 0€30MacHOCTH, Pa3BUTUH MEIUITUHBI.
[TpaBuiia morcka ¥ aHaTU3a XUMHYECKOH MH(GOPMAIIUU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4HAs U

OK 01, OK 02, OK 04, [TK
2.1, OK 07, JIP 2,
JIP 4, JIP 16, JIP 23,

y4aeOHO-Hay4dHas JTUTepaTypa, CpecTBa MaccoBor nHpopmaruu, ceth HTEpHET) JIP 30
IMpakTnyeckoe 3ansitue Ne 10. OK 01, OK 02, OK 04, TIK
[Touck u aHaU3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTUN C y4eToM Oymy- 2.1, 0K 07, JIP 2,
el mpoecCHOHATbHON JEeATEIPHOCTH 0 TeMaM: BaKHEWINME CTPOUTENIbHBIC MaTepHabl, JIP 4, JIP 16, JIP 23,
KOHCTPYKLIMOHHBIE MAaTe€pHalIbl, KPACKH, CTEKJIO, KEpaMHKa, MAaT€pUaIbl JUISl JJIEKTPOHUKH, JIP 30

HaHOMATCPUAJIbl, TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKH DHCPIrUH, OPraHN4YCCKUC U MHUHCPAJIBHBIC




y,I[06peHI/IH, JICKApCTBCHHEBIC BCIICCTBA, OBITOBAsT XUMHUSL.

3amura: [IpencraBieHne pe3ynbTaToB PEMICHUs KEHCOB B (hOpMe MUHH-IOKIA/Ia C MPE3CHTAIHU-
en

IIpomeskyTouHas arrecTauuu: 1M depeHINPOBAHHBIN 3a4eT 2 ceMecTp, Apyrue (popmMbl
arrecrauuu — 1 cemectp

Bcero 108




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbIl peIMeT peau3yeTcs B:
a) yueOHOM kabuHeTe Kaduner Ne2416
O06opynoBanue yueOHOT0o KaOMHeTa:

- 10Ca/I04YHBIE MECTA 10 KOJUYECTBY 00yUarOUINXCS;

- paboyee MecTo MpernoJaBaTes;

- METOJMYECKUE MATEPUAIIBI 10 AUCIUTIIMHE.

OCHaIIEHHOCTh: KOMIUIEKT Y4eOHON MeOenn (CTOJIbI yUYeHUYECKHE, CTYJbsl YYEHHYECKHe,
CTOJI TIpernoaBaTelis, CTyJ IpernoaaBarens), focka ayautopHas JIA -349 -1 mr.; mkad BBITSKHOU
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

Hab6ops1 komnexkuwmii: "UyryH u crans"; "Amomununii", "Bomokna", "Mertamisl", "Munepa-
JII ¥ TOpHBIE TTOpobl", "Munepanbsabie ynoopenus'; "HedTs u BaxxHeHIIIHE TPOAYKTHI €€ mepepa-
o6otku"; "ITnactmaccer"; "Tomumo"; "Illkana TBepaoctu",

TexHuyeckue cpencTBa OOy4UEHMs: MPOEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH A
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

Texnuueckue cpeacTtsa oO0ydeHUs: pabovyero MecTa MpenojaBaTeisi: KOMIBIOTEpHOE 000py-
JIOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHMIM OE30MACHOCTH M HAIEXK-
HOCTH, TIPeyCMaTpUBaTh BO3MOXHOCTh MHOTO(DYHKIIMOHAILHOTO UCIIOJIb30BaHUS KaOUHETa, C 1ie-
JBI0 M3YUEHUs COOTBETCTBYIOLIEH MUCHUIUIMHBI, MYIbTUMEAUMHOE 000pyJoBaHHE (TPOEKTOp H
MIPOEKIIMOHHBINA YKpPaH UM HMHTEPaKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIXOJIOM B Internet.

HaumeHnoBaHue crieniagbHOTO MOMEIIEHUs: ydeOHas ayquTOpHs ISl TPOBEICHUS MIpaKTUie-
CKHX 3aHSITUH, TPYNIOBBIX KOHCYJIbTAIIMN, WHIUBUIYAIbHBIX KOHCYJIBTAIMMI, TEKYIIETO KOHTPOJIS
Y TIPOMEKYTOUYHOW aTTECTAIlMU, OCHAIIIEHHbIE 000PYOBaHUEM U TEXHHUUYECKUMHU CPEICTBAMH O0Y-
YEHUSI, a TAKXKE YUTAIBHBIA 3aJ, TOMEIICHUS JUIsl CAMOCTOATEIbHON paboThl, C IOCTYIIOM K CETH
«Uurepuer» u YUOC.

0) JlabopaTopus «Xumus» Ne2415

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbl y4eHHYeCKHe, CTYNbsS YUYEHUYECKUE,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Ans oaexabl — 1mrT., mkad KHWKHBIA — 11IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparoproe obopynoBanue: Becsl HP-200 (1 mt.); Habop nabopaTopHO# MOCYIbl U MpU-
HaJJISKHOCTEH; 00Opy/OBaHUE IJIS JIEMOHCTPAIMA XUMHUYECKUX OMBITOB, CTOJ JEMOHCTPAIlMOH-
HBI XUMUYECKHH, CTOJI JJAOOPATOPHBIA XUMHUECKHUH (2 IIT.), CTOJ JTa0OPaTOPHBIA C MOMKOHN H Cy-
UIWJIKOH, CTYN Ja00paTopHbIi, TymMOa MeTalinueckas MmoAKaTHasi, kad uist mocyasl U IpubopoB
(xuM.), mkad 1718 XpaHEHUs XUMUYECKUX PeakTHBOB, Mmkadp menuuuHckuid [IIMM 2, tenexka xu-
MHUYEeCKasl.

HaGopsl npemoHcTpanmonnsie: "Habop XUMHUYECKHX 3IE€MEHTOB",
«Habop nns coctaBieHus 00bEMHBIX MOJIETIEH MOIEKYI.

tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dJeMeHTOB Menneneesa'"- 1 mt.; Tabnuia

n

HabGop neopranuka",

"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;
IlepeyeHb JHUIIEH3UOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrpaMMHOI0 odecrede-
HHUA:
1. JIumeH3nOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrPaMMHOE 00ECTICUCHHE;
2. JINIeH3MOHHOE aHTUBUPYCHOE MPOTPAMMHOE O0ECTIeUeHHE.



IIpu u3ydyeHuM NUCHUILUIMHBI B dopmaTe 3J1eKTPOHHOr0 00y4eHHSI ¢ MCIOJb30BaHHEM
A0T

1. DnexTponnas mwiatpopma: Zoom;

2. DnektponHas miargopma Moodle.

3.2. UnpopMannoHHOe obecrniedeHne peajn3alui NPOorpaMMbl

Jlna peanuzanuu mporpaMMbl OMOJIMOTEUHbIM (POH 00pa3oBaTeIbHONW OpraHU3alMi HUMEET
NeYaTHbIE W/WJIM AJIEKTPOHHBIE 00pa3oBaTeiabHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEMbIE B
o0pa3oBaTelIbHOM MpoIiecce.

IlepeyeHb pekoMeHAyeMbIX YUeOHBIX M3aHUM, HONMOJHUTEILHON JuTepatypbl UHTEp-

HeT-pecypcoB, 0a3bl JAHHBIX OUOIHOTEYHOT0 (PoHIA:
3.2.1.0cHOBHBIE HCTOYHUKM:

oOpa3oBaHus 2-¢

W31, UCTIP. H JIOT.

Jlebenes FO. A., | Xumus : yueOHuk | MockBa :  M3maTenbCcTBO | [DIEKTPOHHBIN pecypc]
@anees I'. H., | nna cpennero | FOpaiit, 2023. —
lony6eB A. M., | npodeccuonansu | 431 c. pexum nocryna:
[lanoBan B. H. | oro o6pa3osanwust | https://urait.ru/bcode/5130
— 2 w3n., | 13
nepepald. u oM.
AundunorenoBa | Xummus : yuyeOHuk | MockBa :  M3matenbcTBo | [DneKTpoHHBIN pecypc]
W. B., ba6bkoB A. | u mpaktukym s | FOpaiit, 2023. — 291 c.
B., IlonkoB B. | cpemnero pexUM
A. npodeccronanbH | gocryma:  https://urait.ru/
oro bcode/513807

Huxkonbsckuii A.

Xumus : yueOHUK

niepepad. u Jor

Mocksa : 3aaTenscTBo

b., CyBopoB A. | u npaktukym anst | FOpaiir, 2023. — 507 ¢. —
B. CpEIIHETO (ITpodeccuonansHoe
npodeccuoHanbH | 00pa3oBaHUE). PEKUM
oro oOpa3zoBaHusi | JIOCTyMa:
— 2-e u31., https://urait.ru/bcode/5135

37

[DnexkTpoHHbI pecypc]

3.2.2. 1010 THUTEIbHbIE UCTOYHUKM:

®anees [.H Xumus. Mocka : M3gaTenbCcTBO | [DIEKTPOHHBIN pecypc]|
3agavHuK . FOpaiit, 2023. — 236 c.
y4ueOHOe MOocoOue | PeKUM JIOCTYyTIA:
JUTSL cpennero | https://urait.ru/bcode/5130
npodeccnonamsa | 91
oro oOpazoBaHus
Pocun U. B., | Xumus. YueOnuk | MockBa: M3garenscTBO | [DNEeKTpOHHBIN pecypc]
Tomuuaa JI. ., | m 3agaunuk : aus | KOpaiit, 2023. — 420 c. —
Conosses C. H. CpEIHETO (ITpoeccronansHoe
npodeccuoHabH | oOpazoBanmue). Pexxum
oro o0Opa3oBaHus | JOCTYyIA:
https://urait.ru/bcode/5120
22
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

3.2.4. Ilepeyenb mpodeccHOHAIBHBIX 0a3 JAHHBIX M HH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM:

1. HayuHO-TIOMYJISIpHBII MPOEKT «JIEMEHTHI OONBIION HayKu « (pu3uKka, XUMUs, MaTeMaTH-
Ka, aCTPOHOMMSI, HayKa O JKM3HHM, Hayka o 3emiie). HoBocTH Hayku, KHUTH, HAYYHO-TIOMYJ/ISIPHBIC
cTaThbH, JIEKIMH, dHOMKIoneauu. https://postnauka.ru/themes/chemistry - nexkmuu mo Xxumuu Ha
caiire IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyma: cBOOOIHBIA.

2. CaiiT HayYHO-IIOMYJIIPHOTO XypHaida «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexxum
JIOCTYyTIa: CBOOO/IHBIN.

3. CaliT 0 XUMUH: KJIACCHYECKUE YICOHUKH, CIIPABOYHUKH, SHIIUKIIONEINH, TIOMCK OpraHuye-

CKUX M HEOPraHWYeCKUX peakilMii, COCTaBlieHHE ypaBHeHUH peakuumid. https:// www. xumuk.ru/
Pexwum noctyna: cBOOOHBIH.

4. Tlnatdopma Zoom st MIPOBEIACHUS OHJIAWH-3aHATUN U BHJICO-KOH(PEPEHIUH. [DIeKTpOH-
HBIH pecypc]. Pexxum nocrymna: https://zoom.us/.

5. DnexktpoHHas uMH(MOpMaMOHHO-00pa3oBaTenbHas cpena Ha ruargopme Moodle. [Dnek-
TpoHHBIH pecypc]. Pexxum nocryna: https://moodle.ospu.su/
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https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIATLIMHBI
KoHTponb 1 OIeHKa pe3ylnbTaToOB OCBOCHHS 00I11e00pa30BaTeIbHOM AUCIUIUIMHBI PACKPhIBa-

IOTCS 4epe3 AMCLUUIUIMHAPHBIC PEe3y/IbTaThl, HANPaBJICHHbBIE HAa (HOPMUPOBAHKE OOLIMX U MpOodeccro-

HATBHBIX KOMITETEHIIUH 110 pa3/ieliaM U TeEMaM COJep)aHus y94eOHOTO MaTepHraia.

[Tpomexxyrounas arrecramnus B popme auddepeHmpoBanHoTo 3a4€Ta (2 cemectp)

O6uue komnerenuun (OK), Pa3zgen/Tema THun oueHoYHbIX
JINYHOCTHBIE pe3yabTaTsl (JIP) MeponpHUsATHiA
OK 01. Beibuparts crioco6s! pe- | P1: Tema 1.1 .
. - YCTHBIN onpoc;
IIeHUs 3a1a4 npodeccuoHanbHoi | P2: Tema 2.1, Tema 2.2
NEeSTeIbHOCTH MPUMEHUTENBHOK | P3: Tema 3.1 - 3a71a41 Ha COCTaBJICHUE
pas3IuIHBIM KOHTEKCTaM P4: Tema 4.1, Tema 4.2, Tema 4.3 | XMMHUECKHX hopmyr;
P5: Tema 5.1 - 3aaHus Ha UCIIOJIb30Ba-
P6: Tema 6.1 HUS XUMHUYECKOH CUMBOJIH-
P7: Tema 7.1 KU 1 Ha3BaHUH COCIMHECHU N
110 HOMEHKJIATYpe MEeXIy-
HApOJIHOTO COI03a TEOPETH-
YECKOW U TIPUKIATHON XH-
MHUU Y TPUBUATIHHBIX HA3Ba-
HUH JUISI COCTaBJICHUS XU-
MHYECKuX (hopmyi;
- 3acnymuBaHue coooiie-
HUH ¥ OIICHKA UX TOJTOTOB-
KH;
- Pe3ynbrar BeIOHEHUS
BHEAYJAUTOPHBIX CAMOCTOSI-
TEJbHBIX padoT;
- Pe3ynbTrar BeIOTHEHUS
PAKTUYECKON paboThI;
-IIpakTuko-
OPUEHTHPOBAHHBIE 33]IaHNUS;
- [Ton6op, ananu3 u npeod-
pa3zoBaHue yueOHOI HH-
dopmanuu
OK 02. Mcnonws3oBaTh COBpe- P1: Tema 1.1 - YCTHBIN OIIpocC
MEHHBIE CPEJICTBA MMOKCKa, aHa- P2: Tema 2.1
’ ' - 3aciymuBanue cooOiie-
JIM3a ¥ UHTEpIIpeTaruid nHQop- .
pripeTar bop P3: Tema 3.1, Tema 3.2, .
MaIluu 1 I/IH(I)OpMaLII/IOHHBIe Tema 3.3 HUHW U OLICHKA UX IMMOATr0TOB-
TEXHOJIOTUM JJIsI BEITTOJTHEHUS KU,
a © P4: Tema 4.1, Tema 4.2, ’
3a1a4 mpodeccHoHaNbHOM Jesi- Tena 4.3
TeTBHOCTH . - 3aJ1aHKs Ha UCTIOJIb30BAHUS
P5: Tema 5.1 XUMHUYECKON CHMBOJIMKU U
P6: Tema 6.1 Ha3BaHWH COETMHEHHH 10
P7: Tema 7.1

HOMEHKJIAType MEeX IyHa-
[POJTHOTO COI03a TEOpETHYe-

CKOM M MPHUKIIATHON XUMUH 1
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TPUBUAJIBHBIX Ha3BaHUM JJIsA
COCTAaBJICHHUA XUMHUYCCKHX

popmyi;

- PesynbTaT BBITIOTHEHUS
BHEAYIMTOPHBIX CAMOCTOSI-
TeIbHBIX padboT

- PesynbraT BBIOTHEHUS
MPaKTUYECKON pabOThI;

-IIpakTuko-
OPUEHTUPOBAHHBIE 3a]JaHUS;

- [lon6op, aHanu3 u mpeod-
pa3oBanue yueOHOM uHDOP-
MaIuu

OK 04. D¢ddexTuBHO B3auMoOIeii-
CTBOBAaTh M pabOTaThB KOJUICKTH-
BE U KOMaHJIe

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OnIpoC

- 3acnymuBaHue coooie-
HUH U OLIEHKA UX IOATOTOB-

KU;

- 3ajaHus Ha UCIIOJIb30BAHUSA
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUM COCJIMHEHHI 1O
HOMEHKJIAType MEXIyHa-
[POAHOTO COK03a TEOpETHUYE-
CKOW M MPUKJIATHON XUMUH U
TPUBHUAJIBHBIX HA3BAaHUM JJIs
COCTABJICHUS] XUMHUUYECKUX

opmyu;

- Pe3ynbTraT BBINOTHEHUS
BHEAyJAUTOPHBIX CAMOCTOSI-
TEJIbHBIX paboT

- PesynbTaT BBINMOTHEHUS
MPaKTUYECKON pabOThI;

- PesynbTaT BBITIOIHEHUS
mabopaTopHOit paboTHI;

-IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS;

- [TonOop, ananus u npeood-
pazoBaHue yueObHou nadop-
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Malluu

OK 07. CogelicTBOBaTh COXpa- P2: Tema 2.2 -IIpakTrko-
HEHMIO OKPYKAIOLIEH CPEIbI, P4: Tema 4.2, Tema 4.3 OpPHEHTHPOBAHHBIC 33/1aHMS;
pecypcocOepexeHuto, Ipume- P7: Tema 7.1
HSTh 3HaHUSI 00 U3MEHEHUU - [lon6op, aHanu3 u mpeod-
KJIUMATa, PUHIUIIBI Oepex- pa3zoBaHue yueOHOM uupop-
JUBOTO MPOMU3BOICTBA, dPdeK- MATIHH;
THUBHO JICHCTBOBATh B YPE3BHI-
YalHBIX CUTYyalHsIX

[IK 2.1 OpranuzoBsiBaTh pabotyP7: Tema 7.1 -1 IpakTrko-

MnepcoHala I10 INUIAHUPOBAHHIO U
OopraHu3al MEpCBO30YHOTO IIPO-
necca

OPHUCHTHPOBAHHBIC 3aJaHH;

- ITonbGop, ananu3 u mpeood-
pa3zoBaHue y4eOHOI HHOp-
MallHH;

5 HEPEYEHB UCHTOJIB3YEMbBIX METOA0OB OB YUYEHUSA

5.1 IlaccuBHEBIE: OIIpoOC, PCIPOAYKTHUBHBIC YIIPAKHCHUS 110 3aKPCILJICHUIO U 0Tpa6OTKe n3y-

YEeHHOI'0 MaTepuaia

5.2 AKTUBHEIC U HHTCPAKTUBHBIC.: S3BPUCTUYCCKHUC 6CC6I[BI, AUCKYCCHH, prrJ'ILII\/’I CTOJI, IIpe-

3CHTalWs, BAKTOPUHA, KBECT.
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