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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMbBI YYEBHOI'O TIPEIMETA
OVYIlL.12 XUMUs

1.1 Mecto y4eOHOro npeamMera B CTPYKType OCHOBHOM npogeccuoHaJIbHON 00pa3oBaTe/bHOI
NpOrpaMmbI:

Oo6meoOpazoBarenpHblil  yueOHbI npeamer OVYIL12 Xumus sBnsiercs 00sS3aTENBHONW YaCThIO
0011e00pa3oBaTeIbHOrO IMKJIa 0o0pa3oBaTenbHOM mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO mo
cneranbHocTH  23.02.06 TexHuueckas SKCILIyaTalus IMOJBHXKHOIO COCTaBa IKCIE3HBIX JIOpPOT)
(yrBepxkneH mnpukazom Munnpocemenuss Poccun NeS5 ot 30.01.2024 r.). PaGouas mporpamma
OVIL12 Xumus pazpadotana B cootBercTBUuM ¢ @I'OC COO (B AciCTBYIOLIEH pelaKIuu) U C YIYETOM
npuMepHO  pabodeld  mporpamMmbl  00MICOOpa30BATENbHOW  JUCHUIUIMHBI  «XUMUS» IS
npoeCCHOHANIBHBIX ~ oOpa3oBaTenbHbIX  opraHuszamuii  MPIIO  (yTBepkaeHa  Ha — 3acellaHUH
[Tegarornyeckoro coBera ®I'BOY ITIO UPIIO nporokonom Ne6/2025 ot «18» anpens 2025 1.).

[Ipu peanuzamum pabodell mporpaMmbl MOTYT HCHOJb30BATHCS PpazIUyuHble 00pa3oBaTENbHBIC
TEXHOJIOTUH, B TOM YHUCJI€ TUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUEHHE.

B yueOnbix mnanax OITOII-TIITICC3 yue6nsiii mpenmer OVYIL.12 Xumus BXOIUT B COCTaB OOILIUX
Y4eOHBIX AMCUUIUIMH (IIPEIMETOB), (OPMHPYEMBIX H3 00s3aTeIbHBIX HpeaMeTHhIX obmacter OI'OC
cpenHero obmiero oOpazoBanus, mnsa crneuunanbHocTedt CIIO. C yuérom mnpoduist ocBauBaeMoit
CHETMAILHOCTH JJAHHBIN YUeOHBIN MpeaAMeT peanusyeTcst Ha 1 kypce.

PaGouass mporpamma yweOHoro mpenMera OVILI2 Xumusa MoxeT ObITh HCIIOJNb30BaHa B
po(ecCHOHATLHOW TOJTOTOBKE, MEPEIMOArOTOBKE U  IOBBIICHUH KBATH(DHKAIMK pabodmux 110
npodeccusim.

1.2 eab u njaHupyeMblie pe3yJibTAThl 0CBOEHHS Y4eOHOI0 MpeMeTa

1.2.1. Heau u 3a1a4n y4eOHOro mpeaMeTa:

Copmepxanre mporpaMmbl  oOrieoOpa3oBarenbHoro yuebnoro mnpeamera OVIL12  Xumus
HAIPaBJICHO Ha JIOCTHKCHHE CIICAYIOMINX 1eseii:

— (opMUpOBaHME CHUCTEMBl XMMUYECKMX 3HAHMH Kak BaXKHEUIIEH COCTaBIIAIOLICH eCTeCTBEHHO-
Hay4YHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KJIHOYEBbIe MOHATHS, (yHIaMEHTAJIbHbBIE 3aKOHBI U
TEOPUH XWMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TOHMMAaHUE CYIIHOCTH JIOCTYIHBIX 0000IIeHu
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJIEHUE C UCTOpUEH UX pa3BUTHUS U CTAHOBIICHUS;

— (opMHUpOBaHME W pa3BUTHE TPEJACTABICHUI O HAYYHBIX METOJaX IIO3HAHHUS BEIIECTB U
XUMHUYECKHUX peakiii, HeOOXOAUMBIX JUIsl IPUOOPETEHUs] YMEHUI OpPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHAYECKHX SIBICHUH, UMEIOIINX MECTO B MPHUPOJIE, B TPAKTUYECKON M MMOBCEIHEBHOM KU3HHU;

— pa3BUTHE yYMEHUH M CHOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOJIOJEHHEM M OOBSCHEHUEM
XMMHUYECKOI0 3KCIIEPUMEHTA, COOII0IEHUEM MTPAaBUII 0€301MacHOro 00paIleHHs ¢ BeIECTBAMHU.

3agauu:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKUX TPOLIECCOB U SIBICHHUN B
OKpYXKarllled cpefe, a TakkKe HUX CBA3b C LEJOCTHOM HAay4HOW KapTHHOW MHpa W APYTMMH
€CTECTBEHHBIMH HAayKaMU;

2) pa3BUTh YMEHHS COCTABJISTH (OPMYJIbl HEOPTaHHUSCKUX U OPTaHUYECKUX BEIECTB, YPABHEHUS
XUMUYECKHX pPEaKLUUd, OOBACHATP MX CMBICH, HHTEPIPETUPOBATh PpE3yAbTaThl XHMHYECKUX
IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS TMPOCTEUIINX XHMHYECKHX  JKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ COOJIO/IEHuEM IMpaBuil OE30MacHOTO OOpalleHHsl C BELIeCTBAaMH U JIaOOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh yMEHHS HAaXOIWTh, AHAJIM3MPOBATh W HCIOJB30BaTh HHPOPMAIMIO XHMHYECKOTO
XapakTepa M3 Pa3IUYHBIX HWH(OPMAIMOHHBIX HCTOYHUKOB, BKJIIOYas Y4eOHYIO JMTEpaTypy, HaydHbIE
MyOJIMKAlUU ¥ MHTEPHET-PECYPCHI;

5) copmupoBaTh yMEHHS MPOTHO3MPOBATH IMOCICACTBUSI CBOCH AEATEIBHOCTH W XHMHUYECKHX
MPUPOIHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX IPOIECCOB, YUUTHIBas BO3MOKHBIE 3KOJOTHYECKHE HU
COLIMAJIbHBIE BO3ICHUCTBHUS;



chopMUpOBaTh TIOHMMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKd U TEXHOJOTHH IS
Pa3BUTHS COLUANBHON U MPOU3BOJCTBEHHOU cep ¢ YMEHUEM MPHUBOJIUTH MPUMEPHI UX MPUMEHEHUS B
Pa3NUYHBIX cepax KUIHH.

B pe3yabTare 0cBOeHUS Y4eOHOH JUCHMILIMHBI 00y4YAIOIIMIACH 10JIKEH

yMeTh:

- Ha3bIBaTh M3yUYECHHBIC BEIIECTBA MO "TPUBHAIBHON" WIIM MEXIYHAPOIHON HOMEHKJIIATYPE;

- OIPECIISATh: BaJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX DIIEMEHTOB, TUIl XUMUYECKON CBSI3U
B COCIMHEHHUAX, 3apsi] HMOHA, XapaKTep CpeAbl B BOIHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHMIA,
OKHCJIUTEIb W BOCCTAHOBUTENb, MPUHAMJICKHOCTh BEIIECTB K pPa3IUYHBIM KJACCaM OPraHUYECKUX
COCITMHECHHI,

- XapaKTepU30BaTh: AJEMEHTHl MaJIbIX MEPUOJIOB MO MX MOJIOkKEeHUI0 B [lepumonnueckoil cucreme
J.M. MenneneeBa; oOmuMe XUMUYECKHE CBOMCTBA METANIOB, HEMETAJIOB, OCHOBHBIX KJIacCcOB
HEOPraHUYeCKHUX W OPraHWYECKUX COCIMHEHMM; CTPOCHHE M XHUMHUYECKHE CBOMCTBA HM3YYEHHBIX
OpPraHUYECKUX COCAMHEHUN;

- OOBSCHATH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; MPUPOIY XUMHUUYECKOU
CB3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOW peakIuu Hu
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

- BBIMOJIHATH XMMHUYECKUN HKCHEPUMEHT MO PACIIO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB;

- TPOBOJIUTH CaMOCTOSITEJIbHBIN MOUCK XUMUYECKON MH(POPMAIUKU C UCHOIb30BAHUEM PA3IUYHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Mepefadyn XUMUYECKON nHpopManuu u ee
MIPEJICTABJICHHS B PA3IMIHBIX (POpMax; UCIIOIB30BaTh IPUOOPETCHHBIC 3HAHUS U YMEHUS B MIPAKTUYCCKOU
NESTeIbHOCTH W TOBCEIHEBHOM KHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIIUX B
npupojsie, ObITYy W Ha TNPOU3BOJACTBE; - OMNPEIETCHUS BO3MOXKHOCTH TMPOTEKAHHUS XHUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUAX M OLEHKH MX MOCIEICTBHIA;

- 9KOJIOTMYECKH IPaMOTHOIO MTOBE/ICHUS B OKpYXKaloIIeH cpene;

- OLEHKHU BJIUSHUS XMMHUYECKOIO 3arpsA3HEHUs OKPYXKAIOIIEH Cpelbl Ha OpraHu3M 4YelOBeKa W
JPYTHUE )KUBBIE OPTaHU3MBI;

- OesomacHoro oOpallleHHs C TOPIOYMMH W TOKCHYHBIMH BEIIECTBaMH, JTabOpPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOM KOHIIEHTPAIIMU B OBITY U Ha MMPOU3BOJICTBE;

- KPUTHUYECKOW OILIEHKH JOCTOBEPHOCTH XHWMUYECKOW HHGOpPMAIMH, MOCTYIMAIOIMIEH W3 Pa3HBIX
HMCTOYHUKOB;

- IOHUMAaTh B3aUMOCBSI3b YUEOHOW NUCIUIUIMHBI ¢ 0COOEHHOCTSIMU Npodeccruu nMpodhecCuoHaATbHON
NesITEeIbHOCTH, B OCHOBE KOTOPBIX JIE)KAT 3HAHUS 110 JAHHON Y4eOHOM TUCIIUTUIHHE.

3HATh:

- BaXHEUIIME XUMUYECKHE TOHSATHUS: BEIIECTBO, XMMHYECKHUH JJEMEHT, aToOM, MOJIEKYJa,
OTHOCUTEIFHBIE aTOMHAsi U MOJIEKYJISIpHAs MacChl, WOH, aJUIOTPOIHsI, M30TOMbI, XUMUYECKAs CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BaJICHTHOCTh, CTETICHb OKUCIICHHSI, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, AJIEKTPOIUT U HEDIEKTPOJIUT,
AIEKTPOJUTUYECKAS JUCCOLMALNS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHUE,
TETI0OBOM 3P (HEeKT peakiuu, CKOPOCTh XWMHYECKOW pPEeaKIMH, KaTaln3, XHMHYECKOE pPaBHOBECHE,
YTIIEPOHBIN CKeleT, (yHKIIMOHATbHAS TPYIa, U30MEPHSs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, MEPUOIUICCKUIN
3aKOH;

- OCHOBHBIE TEOPUHM XUMHUU: XUMHUECKOWU CBS3H, SJEKTPOJUTHUUYECKOU TUCCOIUAIINU, CTPOCHUS
OpPraHUYECKUX COETUHECHMII;

- BOKHEUIIIME BEIIECTBA U MAaTEPHAJIBI: OCHOBHBIE METAJUIBI M CILJIABBI; CepHAasi, COJIsTHAsA, a30THAS U
YKCYCHAsl KHUCJIOTHI; IIEJIOYH, aMMHAaK, MUHEpaJIbHbIe YAOOpEHHUs, METaH, dTWICH, alleTUJIeH, OCH301,
3TaHOJ, KUPBI, MbLJIa, TJII0K03a, caxapo3a, Kpaxmal, KJieT4aTka, OeiKu, HICKyCCTBEHHbIE U CUHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.2.2. Ilnanupyemblie pe3yJbTaThl 0CBOEHHSI 0011e00pa30BaTEIbLHOI0 y4eOHOI0 MpeaMeTa B
coorBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:
Ocoboe 3HaueHne yueOHbIN peaMeT uMmeeT npu hopmupoBannu u pazsutuu OK u T1K:

Oo0mue IlannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIeTeHIMHU OGue’ HpeI[MeTHLIeS

OK 01. B yacT Tpy10BOr0 BOCIIMTAHMSA I1PO 01. c(hOpMUPOBAHHOCTh
Bri6upats criocoOb1 - TOTOBHOCTH K TPyAY, | IPEACTABICHUIA: 0 XUMHYECKON
peuieHus 3anaqy OCO3HaHUE LIEHHOCTM MAaCTEpPCTBA, | COCTABISIOIIEH  €CTECTBEHHOHAYYHOU
npodeccnoHabHON | TpyAoIooHe; KapTUHBI MHUpPaA, pOJIM XHUMHU B
NEeSATEIbHOCTH - TOTOBHOCTh K AKTUBHOW | IO3HAHWU  SIBJICHUW  NOPUPOABI, B
MIPUMEHUTETBEHO NESATEIbHOCTH ~ TEXHOJIOTMYECKOH U | popMupoBaHUU MBIIILICHUS u
K pa3JIMYHbIM COLIMAJIbHOU HaIIPaBJIEHHOCTH, | KyJIbTYpPBI JUYHOCTH, ee
KOHTEKCTam CIIOCOOHOCTH WHUIIUUPOBATH, | QYHKIIMOHATHHON rPaMOTHOCTH,

IUIAHUPOBaTh U CaMOCTOSTENBHO | HEOOXOIUMO JUTSL pelieHus

BBITIOJIHSATH TaKYIO JACSATEIHHOCTD;
- MHTEpPEC K pa3jIMuHbIM cdepam

npodeccnoHaTEHOM

JIeSITEILHOCTH,

OBaagenue YHUBePCAJIbHBIMHA
y4eOHBbIMH N03HABATEJIbHLIMH
JeHCTBUSIMM:

a) 0a3oBble JIOrHUYecKHe J1eiicTBUs:
- CaMOCTOATENIFHO (HOPMYITHPOBATH U

aKTyaJIM3UpOBaTh npodiemy,
paccMmarpuBaTh €€ BCECTOPOHHE,
- yCTaHaBIMBaTh  CYyIICCTBEHHBIN

MIPU3HAK WA OCHOBAHUS ISl CPAaBHEHUS,
KIaccuUKaIu 1 0000IICHNS;

- ONpeAeHATb UEIH  JESTEIbHOCTH,
3a7aBaTh

apaMeTpbl 51 KpUTEPUH 150:¢
JOCTHIKEHUS,

- BBIABIATH 3aKOHOMEPHOCTHU u

MPOTHBOPEYHS B paccMaTpUBAEMBIX
SIBJICHHSIX

- BHOCHUTbH KOPPEKTHBBI B JIETEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUM
NeSATeIIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPH
pellIeHnH )KU3HEHHBIX MTPo0IeM

) 0a3zoBble HCCJIE0BATEIbCKIE
JefcTBHSI:
BJIQJICTh HaBBIKAMHU y4eOHO-

HCCIIEIOBATENILCKON Hu MPOEKTHOM

ACATCIIbHOCTH, HABBIKAMHW Pa3pCIICHUA

IMMPAKTUYCCKUX 3adad U ISKOJOTMYCCKU
00OCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOI Cpeie;

I1P6 02. BJIaJIcHUE CHUCTEMOU
XUMHYECKHAX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIme

MOHSTHS (XUMUYECKUH AJIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-
JJICKTPOHHBIC OPOWTAIM aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEITLHOCTb, CTCIICHB
OKHCIICHHUS, XUMHYECKas CBS3b, MOJIb,
MOJIIpHAsT Macca, MOJISIPHBIA 00BeM,
YIJIEPOAHBIN cKeneT, (pyHKIMOHATbHAS
TpyIIa, pajukall, U30MepHus, U30MePHI,
TOMOJIOTMYECKUNH  psii,  TOMOJIOTH,
YTIICBOIOPOJIHI, KHCIIOPOJI- u
a30TcoJeprKaIIne COCTMHCHMUS,
OMOJIOTMUECKH aKTHUBHBIC BEIIECTBA
(yrmeBompl, XUpBI, O€IKH), MOHOMEp,
TOJINMED, CTPYKTypHOE 3BCHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEIMHEHUS,
KpUCTATUYECKAsl ~ peIIeTKa,  THIIBI
XUMHYECKUX PEaKIuil (OKUCIUTETHHO-
BOCCTaHOBUTEJIbHEIC, 9K30-U
SHAOTEPMHUUYECKUE, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  3JEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOIUTHIECKAS
JIUCCOITHAIHS, OKHCJIUTEIb,
BOCCTaHOBHUTEIIb, CKOPOCTh
XUMHYECKOH pEaKIuu, XHMHYECKOEe
paBHOBECHE), TEOPUM U  3aKOHBI

206Hme pe3ynbTaThl CHOPMYIUPOBAHBI B COOTBETCTBUHU C TUIHOCTHBIMU U MeTanpeaMeTHsIMU pedynbratamu @I'OC COO, B
OPMHPOBAHHH KOTOPBIX y4acTBYeT 00IIe00pa3oBaTeIbHbIA yUeOHBIH TIPEMET.
[MpeamerHble pe3ynabTaThl cHOPMYIMPOBAHBI M IMPOHYMEPOBaHbI B COOTBETCTBHUHM C TPeOOBAaHMSAMH K IPEIMETHBIM
pesynbratam 6azoBoro ypoBus (ITIP6) ®T'OC COO (Ilpuka3 MunobOpnaykun Poccum ot 17.05.2012 Ne 413 (penakumsi ot

27.12.2023 1.).




npo0Iem;

- BBUEBJKTH IPUYUHHO-CIICACTBCHHLIC
CBSI3U u
AKTyaJIM3UpPOBaTh 3a/ia4y, BbIABUIATb
TUNIOTE3y €€  PCICHHs, HAXOIHTh
apryMeHTBhI JUIS JIOKA3aTeIbCTBA CBOUX
YTBEp)KICHHH, 3a/1aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

- QHAIM3UPOBATH TOIYYCHHBIC B XOJIE

peleHus 3a1a4u pe3ybTaThl,
KPUTHYECKH OLICHUBATH ux
JOCTOBEPHOCTb, IIPOTHO3UPOBATH
U3MEHEHUE B
HOBBIX YCJIOBMSIX;

- YMETb  IIEPEHOCUTH  3HAHUA B

MO3HABATENBHYI0O W NPAKTHYECKYIO
0071aCTH KU3HEAEATEILHOCTH;

- yMETb HHTETPUPOBATH 3HAHUA U3
Pa3HBIX

MPEeIMETHBIX 001acTei;

- BBIIBUTaTh HOBBIC WJICH, Ipe/ylaraTh
OpI/IFI/IHaJII)HBIG IIoaAXO0A4bI 1 peIHeHI/Iﬂ;

- CIIOCOOHOCT, HMX HCIONL30BAHMS B
TO3HABaTEIILHOM u COIMaILHOM
MPaKTHKE.

(Teopust  XMMHYECKOTO CTPOCHHUS
OPraHU4YeCKHUX BEILIECTB AM.
bytneposa, Teopus
3JIEKTPOJIUTHYECKON IHACCOLAALIH,
MEPUOJUYECKUI 3aKOH J.N.
MenpneneeBa,  3aKOH  COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH,
(bakTonoruueckue CBEICHHUS 0
CBOMCTBax, COCTaBe, IIOJy4CHUH U
6e30macHomM HCIOJIb30BaHUU
BOKHEUILIUX HEOPraHUYECKHUX u
OpraHMYECKUX BEUIECTB B OBITY H
MPaKTUYECKON JESTEIIbHOCTH
YeNoBeKa;

I1P603. CdopmMupoBaHHOCTH YMEHUI
BBIBJIATH XapaKTEPHbIC NPU3HAKH U
B3aUMOCBSI3b ~ M3YYEHHBIX  TOHATHH,
IPUMEHSTHh COOTBETCTBYIOIINE TIOHATHS
IpU ONUCAHWUHM CTPOCHHS M CBOMCTB
HEOPraHMYECKUX U  OPTraHUYeCKUX
BEILIECTB U MX NPEBPAILCHHIA; BBISIBIATH
B3aUMOCBS3b XHMHYECKHX 3HAHUH C

NOHATUSIMH M TPEICTABICHUSIMHU
JIPYTHX €CTECTBCHHOHAYYHBIX
PEIMETOB;

P6 04. ChopmupoBaHHOCTH YMEHUU
UCTIONB30BaTh HAaUMEHOBAHUS
XUMHUYECKHIX COCTMHEHU I
MEXTYHAPOIHOTO coro3a

TEOPETHUYECKOW M NPUKIATHOW XUMHUHU
Y TPUBHAJIbHBIC HA3BAHUS Ba)KHEUIINX
BEIIECTB (3TUJICH, alleTHJICH, TIIUIEPHH,

¢denon,  ¢dopmampaerua,  yKCycHas
KUCJIOTA, TJIMIMH, yrapHbId  Tras,
VIIEKHUCIIBIA Ta3, aMMHUaK, ramieHas

W3BECTh, HETAIICHAS! U3BECTh, MUTHEBAS
coJla ¥ APYTUX), COCTABIATh (POPMYIIBI
HEOPTaHWYECKUX W  OpPTaHUYECKUX
BEIIECTB, YpPaBHEHHUS  XUMHYECKUX
peakmmii, OOBSICHATH WX  CMBICT,
MOJITBEPKAATh XapaKTepHbIe
XUMHUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTaMH
W 3alUCSIMH YpaBHEHUH XUMHYECKUX
peakuuii;

P6 05. ChopmupoBaHHOCTH YMEHUH
yCTaHaBJIUBATh MPUHAIIIEKHOCTh
W3YYEHHBIX HEOPTaHNYECKUX "
OpraHUYeCcKuX BEILIECTB K
OIIpENIeIEHHBIM KJIaccaM U TpymiaM
COCAMHEHUH, XapaKTepH30BaTh  UX




COCTaB M  BaXKHCUINIHNE  CBOICTBA;
OTPENIEIATh BUJIBI XUMUYECKUX CBSI3eH
(koBaneHTHAs, HMOHHAas,
METaJUIMYecKasi, BOJIOPOJHAs), THIIbI
KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIAaCCU(UITUPOBATH XUMHUYECKHE
peaKIuu;

IIP6 07. ChopmupoBaHHOCTH YMEHUI
MPOBOJIUTh PACUYEThl TIO0 XHUMHYECKUM
(dbopMyliaM U ypaBHEHUSM XUMUYECKUX

peakimii c UCTIOJIb30BaHUEM
(buznuecKux BEJIMYUH,
XapaKTePU3YIOIIUX BEIIIECTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAacCHI,

o0bemMa (HOpMaJbHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIECTBA; HCIIOJIB30BATh
CHCTEMHBIC XUMHUYECKUE 3HAHUS [UIs
NPUHITHS PENICHHA B KOHKPETHBIX
KU3HCHHBIX CUTYaIlUSAX, CBS3aHHBIX C
BEIIECTBAMH U MX IIPUMCHECHHUEM.

OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
cpeacTsa TIOWCKa,
aHaIM3a u
WHTEPIpETaIuN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUis
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B JacTH IIEHHOCTH HAY4YHOI'0
NO3HAHUS:

- cOpMHPOBAHHOCTE MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu H
00IIIECTBEHHON MPaKTUKH,
OCHOBAHHOI'O Ha Jajore
KyJIbTYD,

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MECTa B INOJUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOU W
YUTATENILCKOW KYJBTYPhl KaK CpencTBa
B3aUMOJEHCTBUS MEXKIY JIOJbMU W
ITO3HAHMS MUDA;

- OCO3HaHW€ IIEHHOCTH  HAay4HOU
JEeSTEIIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh MIPOEKTHYIO u
HCCIIE/IOBATEIILCKYIO JeSTEIIbHOCTD
WHIUBUAYAJIBHO U B I'PYIIIIC,
Ogaanenne YHUBePCAJIbHBIMHA
y‘leﬁﬂblMI/l Mmo3HaBaTe/JIbHBIMHU
ACHCTBUSIMMU:

B) padora ¢ uHdopmauuei:

- BIAJETh  HABbIKAMU  TOJy4YEHHS

UH(OPMAIUK W3 HUCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIIBHO OCYIICCTBIISATh
MOMCK, aHajinW3, CHUCTEMATH3AIlMI0 U
WHTEPIPETAIINIO uHpopmarmu
Pa3IMYHBIX BHUJIOB "
(dbopM mpecTaBICHHUS,

- CO37aBaTh  TEKCThl B
dopmMatax ¢  y4eToMm

Pa3IMYHbIX
Ha3HAYCHUS

IIPo6 06. OBnazenne OCHOBHBIMHU
METOJaMH HAy4YHOTO [MO3HAHUS
BEIIECTB M XUMHUYECKMX SIBJICHHUI
(Habmonienue, U3MepeHue,

AKCIEPUMEHT, MOJICITUPOBAHHE);

IP6 07. ChopmMupoBaHHOCTH YMEHUU
IPOBOAUTH PAcCUeThl MO XUMHYECKUM
dbopMysilaM U ypaBHEHUSM XUMHUYECKUX

peakuuii c HCIIO0JIb30BAHUEM
(buzmgecKkux BEJIMYMH,
XapaKTEePU3YIOLIUX BEIECTBA c
KOJIMYECTBEHHONW  CTOPOHBI:  MAaccChl,

o0beMa (HOpMaJIbHBIE YCJIOBHUS) ra3oB,
KOJIMYEeCTBA BEIIECTBA; HCIIOIB30BATh
CHUCTEMHBbIE XUMHUECKHE 3HaHUS JUIs
OPUHATHS PpEHIeHUl B KOHKPETHBIX
KU3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

P6 08. ChopmupoBaHHOCTH YMEHUH
TUTAHUPOBATh u BBINOJIHATh
XUMHAYECKHH IKCIIEPUMEHT
(mpeBpalleHus OPraHMYECKUX BEIECTB
MIpH HATPEBAHWH, TIOTyYECHUE dTHIICHA H
U3yYeHHUE ero CBOMCTB, KaueCTBEHHBIE

peakuuMyu Ha aJbAETHAbI, Kpaxmall,
YKCYCHYIO  KHCIIOTY;  JI€HaTyparus
OeNKOB TMpH HAarpeBaHHM, LBETHBIE

peakuuu OENKOB; MPOBOIUTH PEaKIUU
WOHHOTO OOMeEHa, OIpEeNeNsiTh Cpery
BOIHBIX pPacTBOpPOB, Ka4YC€CTBCHHBIC
peaknuu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHbI, HA KaTHUOH aMMOHUS;




uHpOpPMAIlMM W LENEeBOM ayAuTOpuH,

peuiaTtb OSKCIICPUMCEHTAIIBHBIC 3aJadu

BBIOMpast ONTUMAIBHYIO ¢dopmy | mo temam "Metamuiel" u "Hemetansr")
NPEJCTaBIICHUS] U BU3yalU3alluu; B COOTBETCTBUM C IpPaBHJIAMH TEXHHUKH
- OLEHMBATh  JIOCTOBEPHOCTh, | O€30MACHOCTH TMpHU  OOpameHun ¢

JIETUTUMHOCTb uHpopmanuy, ee | BellleCTBaMU u 1a00paTOPHBIM

COOTBETCTBHE TPABOBHIM U MOPAJIBHO- | 000PYAOBaHHEM; IPECTABIIATh

TUUYECKUM HOpMaM; pe3yIbTATHI XUMHUYECKOTO

- HUCIIONB30BaTh CpeICTBa | OKCIIepUMeHTa B (opMe  3amucH

MH(OPMALIMOHHBIX U | ypaBHEHU COOTBETCTBYIOLINX

KOMMYHUKAIIMOHHBIX ~TEXHOJOTWH B | peakuuii u (hopMyIrpoBaTh BHIBOJIBI HA

peleHnu OCHOBE THX PE3YJIbTaTOB;

KOTHUTHUBHBIX, IP6 09. ChopMHpPOBAHHOCTH YMEHHS

KOMMYHHKAaTUBHBIX aHAJIM3UPOBATh XUMUYECKYIO

OpTaHU3aIMOHHBIX 3amad ¢ | HHPOPMAIIUIO, TTOTYIaeMyI0 U3 Pa3HbIX

CO0JII0ICHUEM UCTOYHUKOB (cpencTB  MaccoBoif

TpeOOBaHMII  DPrOHOMHUKH, TEXHHKH | MHpopManuu, ceTb VHTepHEeT ™

0€30I1acHOCTH, TUTUEHBI, | IpyTHe).

pecypcocOepekeHusi, TPaBOBBIX U

THYECKUX HOPM, HOPM

HH(pOPMAITMOHHOM

0e30IMacHOCTH;

- BJaJIeTh HABBIKAMU DACHO3HABaHUS U

3aLIATBI uHpopmarumy,

MH(POPMAITHOHHOU 0e30macHOCTH

JIMYHOCTH.
OK 04. B YacTH rpaxnanckoro | [TP6 08. ChopmupoBaHHOCTh yMEHMI
S¢dexTuBHO BOCIIMTAHUS: IUTaHUPOBATh u BBINOJIHATh
B3aMMOJICHCTBOBaTh | - TOTOBHOCTB K CaMOpPa3BUTHIO, | XUMUYECKUAN IKCIIEPUMEHT
u paboTtath B | CAMOCTOSITEIBHOCTH U | (mpeBpallleHus] OPraHNYEeCKUX BEIIECTB
KOJIJICKTHBE U | CAaMOOIIPEIEIICHUIO; NP HATPEBAHUH, TIOTy9YE€HUE dTHUIICHA U
KOMaH/Ie. - OBJAJECHME HaBbIKAMH  Yy4eOHO- | M3y4EHHE €ro CBOWCTB, KaueCTBEHHbBIE

WCCIIEJIOBATENBCKOM, ~ TPOEKTHOM W | peakMW Ha  ajJbJETHIbI, Kpaxmal,

COLIMAIILHOM JIeATENbHOCTH; YKCYCHYIO  KHCJOTY;  JieHaTypauus

Osaanenue YHHBEPCAJILHbIMH | OCTKOB TIpM HAarpeBaHUM, I[[BETHHIC

KOMMYHUKATHBHBIMH /1€l CTBUSIMH:
0) coBMeCcTHAsI 1eSITeJIbHOCTD:

- IIOHUMATh u HCIIOJIB30BATh
MPEUMYIIECTBA

KOMAaHTHOM u VHIUBUIYaTbHOU
paboTsI;

- I[IPUHUMATh LT COBMECTHOM
JIEATCIILHOCTH,

OpPraHW30BBIBATh W  KOOPAWHUPOBATH
JIEUCTBUA o ee JOCTHXKEHUIO:
COCTAaBIISITh IJ1aH JIIEHCTBHI,

pacnpenenaTb polu C Yy4eTOM MHEHHUI
YYaCTHUKOB  OOCYXKHaTh  PE3yJbTaThbl
COBMECTHOM pabOThI;

- KOOPIMHUPOBATh U BBINOIHATH PaboTy
B YCJIOBUSIX pEasIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBUSI;

- OCYILIECTBIISITh MIO3UTUBHOE

peakuuu OeNKOB; MPOBOAMTH PEaKIUH
MOHHOTO OOMEHa, ONpEAETSATh CpPery
BOJHBIX  pPacTBOPOB, Ka4eCTBEHHEIC
peakiuu Ha cynbdar-, kapOboHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHWSI,
pemaTh HSKCHEpUMEHTAIbHbIE 3a7aud
o temaMm "Metamisl" u "Hemeramnsr")
B COOTBETCTBUU C MpaBWJIAMH TEXHHUKH

0e30MacHOCTH TpU  OOpalleHHH C
BEIIECTBAMHU U 1a00paTOPHBIM
obopynoBaHuEM; MIPEACTABISITH
pe3yabTaThI XUMHUYECKOTO
JKcIiepUMeHTa B (opme  3amucu
ypaBHEHUI COOTBETCTBYIOLINX

peakuuit 1 GopMyIHpPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB.




CTpaTErHYECKOE TMOBEACHHE B PA3IMIHBIX
CUTYallUsIX, TPOSIBIISITH TBOPUYECTBO U
BOOOpakeHHUE, OBITh MHUIIMATHBHBIM
Ogaagenne YHUBEPCAJIbHBIMU
PeryJsiTHBHBIMH JIeliCTBUSIMU:

r) IpUHATHE ceOsl M IPYTrUX JI0dei:

- MPUHAMATh MOTHBBI U apTyMEHTHI
OPYIUx JOACH npu aHaimse
PE3YIIbTATOB JCATCIIBHOCTH;

- MpU3HaBaTh CBOE TIIPaBO M  IIPaBO
JPYTUX JIFOJICH Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH ITOHUMATh MHUP
C TIO3UIIMH APYTOTO YEIOBEKA.

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpY>Karolllel Cpelibl,
pecypcocOepexeHmIo,
MPUMCHSTh  3HAHHS
00 W3MCHEHUU
KJIUMaTa, TPHHIIAIIGI
OCPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUsX.

B yacTH 3kos10rnueckoro

BOCIIMTAHUS:
- cpopMHPOBAHHOCTD 3KOJIOTHIECKON
KYJIBTYpHI, MTOHUMaHHE BIISTHUS

COLMAJIbHO-’KOHOMUYECKUX IIPOLIECCOB
Ha COCTOSIHAE MPUPOJTHOM M COLMAIbHOM
Cpeabl,  OCO3HaHWE  TIJI00aTBLHOTO
XapakTepa SKOJIOIMYECKUX Mpodiiem;

- IUIAHMPOBAaHHUE U  OCYIIECTBJIECHHE
JEWCTBUI B OKpPYXKarolel cpere Ha
OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO
pa3BUTUS  4YEJIOBEYECTBA;  AKTHBHOE
HENPUATHE  JCWCTBUIA, MPUHOCSIINAX
BpEJl OKpYXKaroIIe! Cpelie;

- yMeHue MPOTHO3HPOBATh
HeOJIaronpusITHbIE DKOJIOTUYECKHUE
MIOCJIE/ICTBHS HpeAIPUHIMAEMbIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacllUpEHHE  OIbITA  JIEATEIBHOCTU
9KOJIOTMYECKON HAIIPABJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIICIOBATENbCKOM,  NPOEKTHOM |
COLIMATIBHON JIESTENBHOCTH.

Osaanenue YHHBepCaAJbHbIMHU
Y4eOHBIMHU NMO3HABATEJIbHBIMHU
AefCTBUSIMU:

B) paborta ¢ nHgopManmeii:

- ICIIOJIb30BAaTh CpeacTBa
MH(POPMALMOHHBIX u
KOMMYHHMKAI[UOHHBIX TEXHOJOTUH B
peleHnn KOIHUTHBHBIX,
KOMMYHHUKATHUBHBIX u
OpraHMU3alMOHHBIX 3a1a4 c
coOMIoieHNEM TpeOoBaHUi
SPrOHOMHUKH, TEXHHKH O€30IacHOCTH,
TUTHEHBI, pecypcocoepexeHus,
IIPaBOBBIX M ATHYECKUX HOpPM, HOPM
nH(pOpMaITMOHHOM 0€30MMacCHOCTH.

11P6 01. CdopmupoBaHHOCTH
MIPEACTaBICHUI 0 XUMHUYECKOU
COCTABJISIFOLIEH  €CTECTBEHHOHAY4YHOU
KapTUHBl ~MHUpPa, POJU XUMHUU B
NO3HAHUM  SIBJIGHUW  OPUPOJBI, B
(hopMupOBaHHUH MBIILICHUS u
KYJIbTYpbI JUYHOCTH, ee
(YHKITMOHATTLHOM TPaMOTHOCTH,
HEO0XO0MMOM JUTSL pelieHus

IPAKTUYECKUX 3aJa4 U SKOJIOIMYECKU
000CHOBAaHHOTO OTHOILIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

I1P6 10. ChopMupoBaHHOCTH yMEHHI
coOnrofaTh MpaBWiIa  SKOJIOTHYECKH
11e51eco00pa3Horo MoBeACHUs B ObITY U
TPYAOBOM  JESATENBHOCTH B  LENAX
COXpPAaHEHHS  CBOEro  3/I0pOBbI W
OKpY)Kalolllel  TPUPOJHOM  Cpenbl;
YUUTBIBaTh ONACHOCTb BO3ICHCTBUS Ha
KUBbIE  OpPraHU3Mbl  OIpEAENIEHHBIX
BEIIECTB, ITIOHUMAas CMBICI IOKa3aTels
MpeeIbHON JIONyCTUMOM
KOHIEHTPALUH.




IIK 1.2. TTpoBoauTh
TEXHUYECKOE
oOcy>)KUBaHUE U
PEMOHT
KEIIE3HOJOPOIKHOTO
MOJIBIKHOTO COCTaBa
B COOTBETCTBHUH C
TpeOOBaHUSIMU
TEXHOJIOTUIECKHUX
IIPOIIECCOB

- YMEHHE OTPEEIATh KOHCTPYKTHBHBIC
OCOOCHHOCTM  y3JIOB W JeTajieu
MIOJIBFDKHOTO COCTABa;

- IIOHMMAaHHUEC CHCTEMbI TCXHUYCCKOI'O
00CITY>)KMBaHHS U PEMOHTA TTOJIBUKHOTO
cocTaBa

I1P6 11. CdopMupoBaHHOCTH
IIPE/ICTABICHUN O CBOMCTBAaX METaJLIOB,
CIUIaBaX, BUAAX KOPPO3HH, 00JaCTH
IIPUMCHCHUA HEMCTAJIMYCCKUX u
KOMITO3UILIMOHHBIX MaTepualioB, BUAaX U

CBOMCTBaX TOILIMBA, CMa304YHbIX H
3allIUTHBIX Mar€puaiax, CBOMCTBaX
HCOPraHn4CCKux n OpPraHn4CCKux

COEIMHEHUM, MapKUpOBKE M IIEPEBO3KE
IPY30B I10 JKEJIE3HOU JOpOore.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0bem yueOHOTO IpeaMeTan BHABI Y41eOHO padoThl

Bun yuyeOHo# padoThI

O0BEéM B yacax

O01béM 00pa3oBaTeJbHON JUCITUNIMHBI 72
B TOM YHCIIE:

OcHoBHOe cojiep:KaHue 64
B TOM YHCIIE:

TEOpEeTHUECKOe 00yUueHue 20
MIPaKTUYECKHUE 3aHATHS 22
71a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 1
caMOCTOsTeNIbHas paboTa 11
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEP:KAHNE 8
B T.4..

TEOpeTHYecKoe OoOydeHue 4
IIpaKTUYECKHUE 3aHATUS 4

KOHMPObHOU pabombl

B coomeemcmeuu Cy’{€6HblM naanom no umoaam | cemecmpa ammecmayust npoeodumc;l 6 qbopMe

IIpome:xyTounasi arrectanus (B popme auddepeHnpoBaHHOTO 3a4€Ta)




2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaa, NpaKTU4YeCcKHe 1 Ja0opaTopHbie 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIN U

Paznen 1. Teopernueckue 0CHOBBI XUMHU

16/2

Tema 1.1 CtpoeHre aTOMOB.
OcCHOBHBIE XMUMHYECKHE IOHSATUS W
3aKOHBI, CTpOCHHUE aTOMOB
XUMHYECKHX IJIEMEHTOB

1.1.10cHoBHbIE MOHATHUS U 3aKOHBI HEOPraHUUECKOH 1 o0miel xumuu. [lepuoanueckas
cucreMa xumudeckux aieMentoB [[.U1. MenneneeBa. Ctpoenue aroma

OK 01

Conep:kanue y4eOHOT0 MaTepuaJia

XuMuyeckuil 3neMeHT. AtoMm. Slapo aroma, wu30TONBL. OJEKTpOHHAas 000JI0YKa.
DHepreTuueckue ypOBHH, MOAYPOBHH. ATOMHBIE opOWTand, S-, P-, 0- DICMEHTHI
OcoOeHHOCTH pacnpe/iesieHusl JIEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
4eThIpEX NEepUOI0B. DIEKTPOHHAS KOH(puUrypauus aToMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI.
OtHocuTelnbHBIE aTOMHasi M MoOJIEKyJsipHas Maccbl. MouspHas wmacca. KonnuectBo
BellecTBa. MaccoBass J0Js BellecTBa. 3akoH ABorajpo. MoispHblii 00beM TIa3oB.
OTHOCHUTENbHAs IUIOTHOCTL ra3oB. PacueTbl Mo YPaBHCHHUAM XUMHWYCCKUX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM MAacCOBOM JIOJM BellecTBa, oObemMa (HOpPMajbHbIC YCIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHnid Ha Tembl 1o BbeIOOpYy: HanoTexHomorus Kak
[IPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKU M MpousBoiacTBa B Pocculickon Penepanny;
PangnoaktuBHOCTE. McCnONb30BaHME pPAIMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIydeHHME M €ro HCIOIb30BAHME B TEXHUKE WM MeIulMHE. Pemienue
TEOPETHYECKUX M HKCIIEPUMEHTAJBHBIX 3a/1ad IO BOIIPOCAM: OCHOBHBIE MOHSATHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXIEHUE OTHOCUTEIBHOU
MOJIEKYJIIPHOM MacChl, ONPENCICHUE MACCOBOM JOJIU XMMHUYECKHX DJIEMEHTOB B CIOKHOM
BEIIECTBE.

Tema 1.2.
Ilepnonnueckuin
[Tepuonnueckas
XUMHUYECKUX  DJIEMEHTOB
Menneneena, ux
COBPEMEHHOM  TeopHuen

3aKOH u
crcTemMa
a. N
CBSI3b c

CTPOCHUS

1.2.1 HSyquI/IC NEPpUOANYCCKUX 3aKOHOMepHOCTeﬁ " UX B3aUMOCBA3U CO CTPOCHUCM aTOMa

OK 01 OK 02
IIK 1.2

Copepxxanue yyeOHOIro MaTepuasa
[Tpaktnueckass pabora Nel. «M3ydeHne mnepuoOANYECKUX
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.

HepnozmquKaﬂ cucremMma XUMHUYECKUX

3aKOHOMEPHOCTEH U UX

3IIEMEHTOB MeunneneeBa. CBs3b

JAN.




2

aTOMOB

MEpUOANYECKOro 3akoHa W Ilepuoanyeckoi CUCTEMBI XHUMHYECKHUX JJIEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U CJIOXHBIX BEIISCTB MO TPYIIaM H
nepuogaM Ilepuoguueckoil cucTeMbl. 3HAYE€HUE MEPHUOJUYECKOTO 3aKOHA M CHUCTEMBI
XxuMH4ecKux 31eMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.

VYcraHoBieHHE CBA3U MEXKIY CTPOCHUEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U MEPUOIUYECKUM
W3MEHCHHEM CBOMCTB XHMMHYECKHX DJIEMCHTOB M HMX COCAUHEHHMH B COOTBETCTBHUH C
nonoxkeHueM  Ilepuoguueckoit  cucrtembl.  PelieHne  MpakTUKO-OPHEHTHUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHUH Ha XapaKTCPU3AIMHUI0 XUMHUYECKHX IEMEHTOB «MeTammdeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHMYECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIECKTPOHHBIM
CTPOEHUEM M TMOJIOKEHUEM B NEPUOAMYECKOW CHCTEME XUMHYECKHUX 3ieMeHToB J[.H.
MenneineeBa»

Tema 1.3.
CrtpoeHue BeliecTBa M IMPHUPOJA
XUMHYECKON CBsi3u. MHOroobpasue
BCIIIECTB

1.3.1Ctpoenue BemiecTBa. Buabl XUMHUECKON CBSI3U

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[Tpaktuyeckas padora Ne2. «CTpoeHHe BelEeCTBa U MPUPOIa XUMUIECKOM CBSZHY.

Bupl xumMudeckoil cBA3M (KOBaJICHTHAs! HETIOJIAPHAS U MOJISIpHAsl, MOHHAs!, MeTaJUIMYecKast).
JlemoHcTpauust Mozenell KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHJA HaTpus), aTOMHOM
(rpacduT 1 anMasz), MOJIEKYJIApHOH (YTIEKUCIBIN Ta3, HOJ), METAJUINYECKOH (HaTpuil, MarHui,
Menb). Perenne npakTuueckux 3aJjaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduieckux Gopmyn
snemMeHToB 1—4 nepruoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

1.4.1 Knaccudukanusi HeOpraumiaeckux BerniecTB. HoMeHkIaTypa HEOpraHu4eCKUX BEIIECTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

[TpakTnyeckas padora Ne3. «HomeHKIIaTypa HEOPraHUUECKUX BEILIECTBY.

Knaccudukanus HeopraHumdyeckux BemiecTB. HoMeHKiaTypa HEOpraHMYECKHX BEIIECTB
(oKCHABI, THUIPOKCHU/IBI, KUCIOTHI, CONM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJISPHOTO
CTpoeHHs. ArperatHble COCTOSHUSI BellecTBa. Kpucrtamnumueckue u amop(dHbIE BelIeCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BELIECTBA. TUMBI KPUCTANIMYECKUX PELIETOK (aToMHasl,
MOJIEKYJIsSIpHasi, HOHHAas, MeTalyIi4yecKas). 3aBUCUMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU

Pemenne mnpakTU4ecKMX 3aJaHUl MO KiIacCU(PHUKAUU, HOMEHKJIAType U XUMHYECKUM
(dopMynaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIi ras, YIJEKUCIBINA ras,
aMMHaK, TalleHas HM3BeCTb, HeramleHas HM3BeCTb, MHUThEBas cofa M JIPYrMX): Ha3BaHUS
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BeniecTB o MexayHapoaHoi (MIOITAK) unu TpuBHanbHOW HOMEHKJIATYpPE U COCTaBIICHUE
GopMynbl XMMHUYECKMX BEIIECTB, OIpeJeleHrue MPUHAMISKHOCTH K Kiaccy. Iloumck
uHPOpPMALIUK 110 HAa3BaHMUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM ¢opMmyiaM. AHaIU3
XMMHUYECKOH HH(pOpMAaLUHU, I[OIy4aeMOW W3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOH
uHpopmManuu, cetb IHTEpHET U Apyrue)

Tema 1.5.
Tumpl XUMUYECKUX PEaKIIUi

1.5.1 Tunel xumudeckux peakuuii. OBP

OK 01

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kraccupukanus XUMHUECKMX pEaKIHMid B HEOPraHUYECKOH W
OpraHWYECKON XMMHUHU. 3aKOHBI COXPAHEHHUS MAcChl BEIECTBA, COXPAHECHUS U MPEBpaICHUS
SHEPruu TMpH XUMHYECKUX peakiusax. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIUU
(YypaBHEHUSI ~ OKHCJICHUS-BOCCTAHOBJICHHS,  CTEMEHb  OKHUCJICHHS,  OKUCIUTEIb U
BOCCTaHOBUTEIb, OKHCIIUTETHHO-BOCCTAHOBUTEIIbHBIE peaxkumn B pupoe,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEICATSIbHOCTH OPTraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHYECKHX PEaKIUi.

XHUMHUYECKOE PaBHOBECCHC

1.6.1 CxkopocTh XUMHUYECKOM PEAKIUH, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB

OK 01 OK 02
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

[Tpaktnueckass pabora Ned. «CkopocTh XHMHUYECKOW peaklUH, €€ 3aBUCHUMOCTb OT
Pa3INYHbBIX (AKTOPOBY.

CkopocTh peakiuy, €e 3aBHUCHUMOCTb OT Pa3M4HbIX (PAKTOPOB: MPHUPOAbl PEArHpyrOIINX
BEUIECTB, KOHIIEHTPALMM PEarupyroUINX BEIIECTB, TEMIIEPATYPhl U ILIOMAAN PEaKIIMOHHON
noBepxHocTU. TemnoBble A(P(GEKTbl XUMUYECKUX pEeaKUui: 3K30- U DHJIOTEPMHUYECKHE
peakuuu. OOpaTuMble peakuuu. XuMHuUeckoe paBHoBecue. akTopbl, BIUAIOLIME Ha
COCTOSTHUE XMMHMUYECKOTO paBHOBECHs (KOHIIEHTpAlLlMsI PEareHTOB WJIM MPOJYKTOB PEaKIIMH,
nasienue, temneparypa). [lpunmun Jle [latense

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHamu3 (aKTOpPOB, BIMSIOUNIMX Ha
WU3MEHEHNE CKOPOCTH XMMUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINH
OT IPHUCYTCTBHS KaTaIU3aToOpa Ha MPHUMEPE Pa3sIOKEHUS NMEPOKCUAA BOJOPOJA C IMTOMOIIbIO
JUOKCHJIAa MapraHiia M KaTajas3bl. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npuMmeHenue npuHuuna Jle-I1llarense a1 HaxoKAEHUS HaNPaBICHUS CMEIEHUST PaBHOBECHS
XUMHUYECKON peakluMd M aHaiu3 (PaKTOpOB, BIUSIOIIMX HA CMEIIEHHE XHUMUYECKOTO
paBHOBECHSI

Tema 1.7.
PactBopsl,

Teopus

1.7.1 PacTBOpeHue Kak (pU3NKO-XUMHUECKHUH Mporiecc.

OK 01 OK 02
OK 04 OK 07
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BHGKTpOHHTquCKOﬁ Jucconranuu u

WOHHBIA 0OMEH

K 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Bunbl pacTBOpoB IO COAEPXKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTS.
[TonsiTe o mucnepcHbIX cucteMax. VIcTUHHBIE U KOJUIOWIHBIE pacTBOpbl. MaccoBasi 10Jis
BemectBa B pactBope. [lonarue o BomopomHom mokaszartene (pH) pactBopa.
OnekrponauTnueckas auccouuanus. CuibHbIE W ClIa0ble BJIEKTPOJIMUTHI, HEIIEKTPOJIUTHI.
Peakiii nonHOr0 0OMEHa

CamocrosiTesibHast padora o0y4yarommuxcs Ne2

AHanmm3 u mpeoOpazoBanue yueOHoOU mHopMmarmu. [loAroToBka cooOImEeHUH Ha TeMy IO
BbIOOpY: [IpakTHyeckoe mMpUMEHEHUE HIIEKTpoNin3a: padUHHUpPOBaHME, TaIbBAHOILIACTHKA,
TaJIbBAHOCTCTU.

1.7.2 IlpuroroBieHnue pacTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

JlaboparopHas padota Nel «IIpuroroBienue pacTBOpoOB».

[TpuroroBneHne pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIe pacTBOPEHHOIO BEIIECTBa,
NPOBEICHUE pEaKIWii HOHHOTO OOMEHa, ONpEIeJICHHE Cpeabl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HHAMKaTOpa (Kuclas, HeHTpanibHas, LieoyHas). 3aJaHus Ha
COCTaBJICHME MOHHBIX peakuui. Pemenne npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHHUN
Ha pacTBOPbI, UCMOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKa

Pasnen 2. Heoprannueckasi xumusi

8/3

Tema 2.1.

Dduznko-xuMuUYecKue
HEOPraHWYECKUX BEILECTB

CBOWCTBA

2.1.1 Meramnsl. Hemeramnel. [lonoxkenune B ITICXD JI.M. MenneneeBa, 0coOCHHOCTH
crpoenust. Kopposus meramnoB. Meroasl 3aliuThl KOHCTPYKIUN ITOJBHYKHOTO COCTaBa
YKEJIE3HOJOPOKHOT0 TPAHCIOPTA

OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

[TpakTrueckas padota Ne5. «Meramuibl. Hemeramnb»

Mertannsl. Hemetamisl. [lonoxxenue B [ICXD J1.11. MenaeneeBa, 0cOOEHHOCTH CTPOCHHUSI.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB META/NIOB, HEMETaJIOB.
XUMHYECKUE CBOMCTBA BaXHEHIIMX METAJUIOB (HATpUM, KaJWi, KaJlblUil, MarHui,
QTIOMUHHMA, [MHK, XPOM, JK€JIe€30, MEIb) M HX COCAMHCHHH. XWUMHYECKHE CBOWCTBA W
MPUMEHEHHE BaKHEWIINX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, ¢ocdopa, yriepona u
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KpPEMHHs]) U HMX COCIAMHEHHH (OKCHUIIOB, KHUCJIOPOJACOACPKAIUIUX KHUCIOT, BOJOPOIHBIX

coenuHeHUH). OOImMEe crocoObl MOJYYSHHS METAIOB, HeMeTa/uloB [IpuMeHeHne MeTamion

B ObITY U TexHHKE. [[pMeHeHne BaKHEHIITUX HEMETAJJIOB U MX COSMHEHUN

2.1.2XumMudecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTUHEHUI OK 01 OK 02
OK 04
I[IK 1.2

Conep:xanue yueOHOro MaTepuaJia

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB  (OKCHJIOB,

TUAPOKCHUIOB, KHUCIOT, coJied W J1p.). ['eHeTndeckass CBsI3b HEOPTaHMYECKUX BEIECTB,

MPUHAJICKAIIUX K Pa3IMyHbIM KjiaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICITUX OKCHIOB U THUJIPOKCHIOB

CamocrosiTesibHas padora o0yuaromuxcs: Ne3

PemreHnenpakTMKO-OpUEHTHPOBAHHBIX3a1AHUITHACBOMCTBA, COCTaB, [IOJIy4YECHUEU

0€30MacHOEUCTIONb30BAHMUECKIACCOB ~ HEOPTaHUYEeCKUX  BelleCTBBOBITYH  IPAKTHUECKOM

NeSITeIbHOCTH 4esioBeka. lloaroroBka cooOmiennii Ha Temy 1o BbIOOpy: Ilpumenenwue

KJIaCCOB HEOpraHWYeCKHX BellleCTB B KEJIE3HOJIOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XMMHUYECKHEe CBOMCTBA HEOPTAaHUYECKUX COeTMHEHUH OK 01 OK 02
OK 04
I[IK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTuueckas padota Ne6. « DU3NKO-XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBneHne YpaBHEHMM XHMHUYECKHMX pEaKIMi C Yy4acTHEM TMPOCTBIX M  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETaNIOB; OKCHIOB METAJIJIOB, HEMETAIJIOB H
aM(OTEepHBIX DJIEMEHTOB, HEOPraHUYECKHX KHCIOT, OCHOBaHMH ©  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTaHUUYECKUX COJICH, XapaKTePU3YIOIIHUX UX CBOICTBA.

PacuéTsl Maccel BemecTBa nin 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, pacy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO W3 BEMIECTB HMEET MPUMECH.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MONyYEHUE W
Oe30macHOe HCMOJb30BAaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
po(heCcCHOHATLHOM NeSTeIbHOCTH YeJIOBEKa




2 3 4
CamocTtosiTeibHas padora o0yuyarommxcs: Ned 1
AHanu3 1 mpeodpazoBaHue yueOHOW MHGOPMAITIH
Tema 2.2. 2.2 1Vnentudukanmsi HEOPraHMIECKUX COSTUHEHUHN OK 01 OK 02
Wnentudukanust  HEOpPraHMYECKHX OK 04
BECILIECTB Coaep:xxanue yueOHOro MaTepuaJia
Jlaboparopuas pabota Ne2 «neHTudukamnyss HEOPraHUIECKUX BEIICCTBY.
Pemienue sxcnepuMeHTaIbHBIX 3a7ad 10 XUMHUYECKUM CBOICTBaM METAJJIOB U HEMETAJLIOB,
[I0 Paclo3HABAaHUIO U IOJIYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJJIOB (B3aMMOJEHCTBHE 2
THJIPOKCUIA QJIIOMHUHUSL C pacTBOpaMM KHUCIOT W Iuenoded,). Mnentuduxauums
HEOPTraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIE peakluu Ha Cyibdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH aMMOHUS
CamocrosiTesibHast padora o0y4yarommuxcs NeS
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA:
XUMHUUECKUECBONCTBAOCHOBHBIXKJIACCOBHEOPTaHUYECKUXBEIIECTB (OKCUA0B, TMIPOKCUIIOB,
KHCJIOT, coJierup. ). 3aKOHOMEPHOCTHBU3MEHEHUHCBONCTBIIPOCTHIXBEIIECTB, 1
BOJIOPOJIHBIXCOEAMHEHUH, BBICHIIMXOKCH/I0BUTUAPOKCHJIOB.
W nenTuduKanusiHeopraHnIeCKUX BEIECTBCUCIIONb30BaHUEMHUX (PU3HKO-
XMMHUYECKHXCBOMCTB, XapaKTePHbIXKaueCTBEHHBIXPEAKIHH
Hrorosasi konTposibHasi padora Nel ['eHeTrueckas cBA3b HEOPraHUUYECKUX COEIMHEHUI 1 OK 01 OK 02
OK 04
Hmoz | cemecmpa: MaxcumanbHas yaeOHast Harpy3ka (BCero) 30
OOGs3arenpHast ayquTOpHas yueOHast Harpy3ka (Bcero) 25
IIPAKTHYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosiTelbHas paboTa 5
KOHTpOJIbHast paboTa 1
Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH 4/1
Tema 3.1 3.1.1TTonsTHEe 00 OpraHMYECKUX BEIIECTBAaX, MX NMPUMEHEHHE Ha Kelle3Hoi mopore. Teopus OK 01
Knaccudukanus, CTpOEHHE u | A.M. byrneposa. Knaccudukanus opraHn4eckux BeIecTB
HOMEHKJIaTypa oprann4eckux | Copep:kaHue y4eOHOro MaTepuasia 2
BELIECTB [TosiBNeHnenpa3BUTHEOPTaHUUECKONXUMUMKAKHAYKH. IpeMeTopraHMYecKONXUMUHL.




1 2 3 4
MecTon3HauyeHUEOPraHNYECKOMXUMUUBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHE
KaK TMOPSAOK COEJAMHEHHS aTOMOB MOJIEKYJI€ COIJIACHO MX BajeHTHOCTH. l[IlpumeHeHue
OpraHUYECKUX BELIECTB Ha KEJIe3HOU Jopore.
[TonokeHUATeOPUUXUMHYECKOTOCTPOCHHUsIOpraHnYecKuxcoeanHeHnA. M. Bbytneposa.
VYriepoaHbIiiCKeNneT OPraHnYeCcKO MOJIEKYIIbl 3aBUCHUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO
crpoeHusi  monekyn.  M3omepusiuuzomepsl.llonstueodynkunonansHoirpynmne.  Panukan.
[MpuHIMIBIKIaCCH(PUKAITMHOPTaHMYECKUXCOSTUHEHUH.
MesxyHapo1HasTHOMEHKIIATYPauTIPUHITUITBIHOMEHKIIATYPhIOPTaHUECKUX COSTMHEHUH.
CamocrosiTeibHas padora odyuarommxcs Ne6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHpopMmanuu. [logroroBka cooOiieHuil Ha 1
TeMbl 10 BBIGOPY: Kusub u nestensHocTh A. Kekyme. JKusup u jmestensHocts M.
bepuenuyca. 2Kusnp u gesrenbHocts @. Bemnepa.
3.1.2 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01
Coaep:xxanue yueOHOro MaTepuaJia
[IpenenbHbIeyTIIEBOAOPOAB  (AIKAHBIMIIMKIOATKAHBI).  OCOOEHHOCTH KiIacCH(pUKAIMU U
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI 2
nosiyueHus. ['opeHreMeTaHakakoIMHU30CHOBHBIX UCTOYHUKOB TEIlIa B MPOMBIIIEHHOCTH U
ObITy. CBOliCTBAa NPHUPOAHBIX YIIEBOJOPOJOB, HAaXOXJICHHE B MPUPOAE U TNPUMEHEHUE
AJIKaHOB.
Paznen 4. YrieBomnopoabl 8/1
Tema 4.1. 4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa U 3TaHa OK 01 OK 02
YrieBonopoapl M MX IPUPOIHBIE OK 04
HMCTOYHUKHU 11K 1.2
Conep:xxanue yueOHOro MaTepuaJia
[Tpaktuyeckas pabora No7 «CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U dTaHa» 2
MertaH ¥ 3TaH: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (peaKkIny 3aMELICHUs 1
TOpeHHs), MOTy4YeHHE U IPUMEHEHHUE.
4.1.2 HenpeznenbHble YIIIEBOJOPObI (aJIKEHBI, aJIKQAUEHBI, aIKUHBI). OK 01 OK 02
OK 04
1K 1.2
Conep:xxanue yueOHOTro MaTepuaJa 2




1 2 3 4
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psll. DTUIIEH U MPONUJIIEH: COCTaB, CTPOEHUE,
busznyeckue M XUMHYECKHE CBOWCTBAa (peakuuu TUIPUPOBAHMS, TalOTEHUPOBAHUSA,
THJIpaTaliH, OKKCICHHUS U TOJIMMEPU3ALIMH ) TTOTyYSHHUE U IPHUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetwnOyraaueH-1,3, XMMHUYECKOE CTPOCHHE, CBOWCTBA
(peakiusi MOJIMMEpU3AIMK), MPUMEHEHUE (11 CHUHTE3a MPUPOJHOTO U CHUHTETHYECKOTO
KaydyKa U pe3UHbI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHMHA psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHEe, (PU3MYECKHe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOTCHUPOBAHUS, THUApPATAlUd TOPEHHUs), TOJyYeHHE ¢ TPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJJIOB)
CamocrosiTeibHas padora o0yuarommxcs Ne7 1
[TonGop, ananu3 u npeobpazoBanue yueOHoIl nHGOpMauu
4.1.3 Apensl. CocTaB, CTpOCHHE, TTOIyICHUE OK 01 OK 02
OK 04
K 1.2
Coaep:xxanue yueOHOro MaTepHaJia
ApomaTtnyeckue yrieBoaopoabl (apeHsl). beH3on u Tomyoin: cocTtas, CTpoeHue, u3nIecKue
U XMMHYECKHE CBOICTBa (peaklMu TaJOTeHUPOBAHUS W HUTPOBAHHUA), TMOIY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB (BIUsSHUE O€H30/1a Ha OpraHu3M 4YeJIOBEKa).
['eneTnueckas cBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAIESKAIIUME K Pa3IMYHBIM KJIaCCaM. 2
[TpupoaHble MCTOYHHWKH YTI€BOAOPOAOB. [IpUpOmHBIA Ta3 W TOMyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(Tepmuueckuif, KaranuThuyeckuit), nuponu3. IlpoaykTsl mnepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepaboTKH
Tema 4.2. 4.2.1 CaolicTBa yriieBojopo1oB. [lomydeHre STUIIeHa U N3yUeHUE eT0 CBOWCTB OK 02 OK 04
DU3UKO-XUMHYECKUE CBOMCTBa
YIIICBOZOPOJIOB Coaep:xanue y4eOHOro Mmarepuasa
JlaGopaTtopHnast pabota Ne3"[Tonyuenue sTuaeHa U H3y4€HHUE €T0 CBOMCTB"
[Tony4yenue »TUIIeHa U U3y4e€HHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] U XMMHUYECKHX 2
MpeBpalleHnii yIriIeBOAOpPOJIOB (Ha NpUMepe »JTaHa, OSTUJIEHA, aleTWIeHa W Jp.) H
raJIoreHONPOM3BOIHBIX
Paznen 5. Kucsopoaocoaep:kamnye oprannyeckue coenHeHust 12/1




1 2 4

Tema 5.1. 5.1.1CpaBHuTenbHAs XapaKTEPUCTUKA CTUPTOB OK 01 OK 07
Crnuptsl. Oenon

Coneprxanue y4eOHOro MaTepuasa

[IpakTryeckas padora Ne8 «CpaBHUTENIbHASA XapaKTEPUCTHKA CIIUPTOB»

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJI W OSTaHOJ): CTpOeHHue, (U3HUECKUe Hu

XUMHUYECKHE CBOMCTBA (pEaKlMy C aKTUBHBIMH METaJllIaMH, TaJJOT€HOBOIOPOJIaMU, TOPEHUE),

npuMeHeHue. BopopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3NOIOTHYECKOE

JEHCTBUE METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaromMHple CHUPTHl (STWICHIVIMKOIb U TJIHUIEPUH): CTpoeHue, (U3HUECKUe W

XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IICIOYHBIMH MeETaJJIaMH, KadeCTBCHHAS

peakuus Ha MHOTOATOMHBIC CITUPTHI). DU3HOIOTHYECKOE JCHCTBHE HA OPTaHW3M YEJIOBEKA.

[TprMeHeHue TIUMIEepUHA U ATHIICHTTUKOJIS.

®enon. CTpoeHHe MOJCKYIbI, (PU3UUIECKHEe U XUMUYECKHe cBOWcTBa (heHosia. TOKCHYHOCTH

denona, ero pusmonornveckoe AeicTeUe Ha OpraHnu3M uenoseka. [Ipumenenue denona
Tema 5.2. 5.2.1 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHHUE, KiIacCUpUKAIUS OK 01 OK 02
Anbaeruanl. OK 04

KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTtopnast pabota Ne4 «CBoiicTBa albACTUIOB U KAPOOHOBBIX KUCTIOTY

Anbleruapl 1 KeToHsl ((hopManbIaerui, aleTanbIeru]], aleToH): CTpOoeHue, Gpu3nuecKkue u
XUMHUUYECKHE CBOMCTBA (pEaklMu OKHCIEHUS M BOCCTAHOBIJIEHHUS, KAUECTBEHHbIE PEaKIIUH),
[IOJIy4YEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpesieNibHbIE KapOOHOBBIE KHMCIOTHI (MypaBbHHAsi U YKCYCHash KHUCIOTBI):
CTpoeHue, (u3nueckue MW XHUMHUYECKHE CBOHCTBa (0OIIMe CBOWCTBA KHUCIOT, pEaKIus
TepudUKalMN), TOJTydeHHE U TPUMEHEHHUE.

CamocrositeibHas padora o0y4yarommxcs Ne§

[TonroroBuThk cOOOIIEHUS IO TeMaM (TI0 BbIOOPY): MypaBbUHBIN allbJeru]] KaK KOMIIOHEHT
0aKeTUTOBOrO JIaka, SBJSIOIIMMCS AHTUKOPPO3HMOHHBIM MOKPBITUEM JJIsi  BaroHOB.
TeKCTOMUT Kak OCHOBa JJIsSi M3TOTOBJIEHUS 3yOUaThIX KOJI€C, BKJIAJbIIIEH MOIIMIMITHUKOB, a
TaKXe KaK JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIOHEHT JJISi H3TOTOBICHHS TPYIIUXCS
JeTajged JUCKOB CLEIJICHHS U TOPMO3HBIX KOJIOJOK Ha >KEJIE3HOJOPOKHOM TPAHCIOPTE.
IIpuMmeHeHnEe aleTOHAa B KEJIE3HOJOPOKHOM Xo3siicTBellpuMeHeHNe 111aBeneBol KUCIOTHI
JUISL OYUCTKM METaVIOB OT p)KaBUYMHBI M HAKWMK, B TOM UHCIE M B KOTIaX
J0KoMOTUBOB.IIepeBo3ka U MapKHUpPOBKA aJbJAETHJIOB U KapOOHOBBIX KHUCIOT MO KeJIe3HOU
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Jopore

5.2.2 Cnoxubie 3¢upsl. XKupsbl.

OK 01 OK 02
OK 04

Conep:kanue y4eOHOT0 MaTepuaJia

CreapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEACTAaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe ACHCTBHE.

CnoxkHble 3¢GUPHI KaK MPOU3BO/IHbIE KaPOOHOBBIX KUCJAOT. [HAPOJIU3 CI0KHBIX 3)UPOB.
Kupsl. F'uaponus xupos. [IpuMeHeHue )XUpOB. bruosioruyeckas poJib XKUPOB

ByTuianeTaT Kak KOMIIOHEHT NMeHTadTaleBbIX 3MaJiel, UCIOIb3yeMbIX /s OKPACKH
[AaCCAXXUPCKUX  BArOHOB W  JIOKOMOTHUBOB;  3JIEKTPOU3OJIALLMOHHBIX  JIAKOB,
NpUMeHsSeMbIX NPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak MPOAYKT MHUTAHUA H
XUMHUYECKOE CBIphE. 3aMeHa JKHPOB B TEXHUKE HEMUIIECBBIM ChIpheM. MBbLIA BBICHIUX
)KUPHBIX KHUCJOT KaK 3aryCTUTe/JM B IUIACTUYECKUX CMa3Kax, IpPUMeHSeMbIX B
pPa3/JIMYHbIX MeXaHW3Max JAJis CMa3Ku MOJAIIMIHHUKOB, 3y04YaThIX KOJIEC, BAHTOBBIX U
LeNHbIX Nepeay, MApPHUPHBIX coeAMHEeHUN U Ap. CHHTETHMYECKHE MOIOIIUE CpPEeJCTBa
(CMC): nocToMHCTBA U HEJOCTATKH.

Tema 5.3.
YrneBoabl

5.3.1 Yraesoapl. CoctaB, kiaccudukaius, CBOWCTBa

OK 01 OK 02
OK 04

Coaep:xxanue yueOHOro MaTepuaJia

[TpakTuyeckasa padota Ne9 «YraeBoasl. CoctaB, kKilaccuduKanus, CBOUCTBa»

VYraeBoJsl: cocTaB, Kilaccu(uKalus yriieBoloB (MOHO-, AW- U Mojducaxapuabl). ['moko3a —
IPOCTEHIINKA MOHOCAXapul: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3NUYECKUE U XMMHUECKHE
CBOWCTBA TJIIOKO3bI (B3auMoneicTBue ¢ ruapokcugoM meau (II), okucieHne amMMHaYHBIM
pactBopoMm okcuma cepedpa (I), BoccTtaHoBieHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKJIECHUE B
OpUpojie, MPUMEHEHHE IJIIOKO3bI, OMOJIOTHYECKasi POJib B JKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. @orocunTe3. OpyKTO3a KaKk U30MEP TIIFOKO3BI.

Caxapo3a — mpeacTaBUTENb JUCAXapUa0B, THIPOJIN3 Caxapo3bl, HAXOXKJIECHHE B MPHUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmaia U LEJUTI0JI03a KaK MPUpoIHbIe noiauMepbl. CTpoeHne KpaxMana u
LEJUTION03bl, (U3NYECKHe M XHMMHUYECKHE CBOMCTBA Kpaxmaya (THApOJSIN3, KayeCTBEHHas
peaKIus C HOIOM)

Tema 5.4.
DU3HKO-XUMHUUECKUE

CBOWCTBA

5.4.1HomMeHKIaTypa KACIOPOI0COAEPIKAIINX OPTaHUISCKUX COCTMHECHHUNA

OK 01 OK 02
OK 04




1 2 3 4
KHCIIOPOI0COAEPIKAIINX Copepxxanue yueOHOIro MaTepuasa
OpPraHUYECKUX COEAMHEHUN [IpakTryeckas padora Nel0 «HomeHknaTypa KUCIOPOAOCOAEPKALIUX OPraHUYECKUX
COCIMHEHUI»
TpuBnanpHass ¥ MEXIyHapoAHas HOMEHKJIATypa, XHMHMYECKHE CBOMCTBA, CIIOCOOBI 2
MOJy4EeHHUsI CIHPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANBACTHUAOB M KETOHOB.
CocraBieHue cxeM peakiuil (B TOM 4ucle M0 NMPEUI0KEHHBIM Ie04YKaM IpPEeBpalleHU),
XapaKTepU3YIOIIMX  XMMHUYECKHE CBOMCTBA  KHUCIOPOAOCOAEPXKALIUX  OPraHMYECKHUX
COCIUHEHUN
54.2 Xumunueckue u (U3HYECKHE CBOMCTBA KHCIIOPOIOCOACPKAIINX OPTraHUYECKUX OK 01 OK 02
COEIMHEHNHN OK 04
Coaep:xanue yueOHOro MaTepuaJia
[IpakTH4eckas pabota Nell «XUMHYECKHE u ¢buznyeckne CBOMCTBA
KHCJIOPOA0COEPIKALINX OPTaHUUECKUX COCTUHEHUI
[TpoBenenune, HaONIOJEHWE U ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: IOPEHHE CIHUPTOB, 2
Ka4eCTBEHHbIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHCiIeHue 3TaHosna okcuaoMm meau (II)),
MHOTOaTOMHBIX CHHUPTOB (B3auMojeiicTBue riuiepuHa c ruapokcugom Meau (ID)),
IBJETUA0B (OKHCICHHE aMMHUauHbIM pacTBOpoM okcuja cepedpa(l) u rugapokcuiom menu
(II), B3aumozelicTBUE Kpaxmaja ¢ M0JIOM), U3yUYE€HHE CBOMCTB pacTBOpa YKCYCHOM KHCIOTHI
Pa3nes 6. AzoTcoaepskanue OpraHu4ecKue coeJHHeHHA 4/1
Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBIL. OK 04
AMWHOKHCIIOTHI. Copaepxxanue ydyeOHOIro MaTepuasa
benku AMUHBI: METWIAMUH — IPOCTEUIINNA PECTaBUTENIb AaMUHOB: COCTAB, XMMUYECKOE CTPOCHHE, 2
(du3nyecKre 1 XUMHUYECKHE CBOMCTBA, HAXOXKIEHUE B IPUPOJIE.
CamocrosiTeibHas padora o0y4yarommxcs Ne9
[TonbGop, ananu3 u mpeoOpa3zoBanue yueOHOW uHpopmaruu.llogroroBka cooOrieHu Ha
TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH. 1
[IpakTHyeckoe 3Hau€HHWE aMUHOB W MX IPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3sHCTBE.
ITepeBo3Kka aMMHOB 110 JKEJIE€3HOM JOpOre, MapKMpPOBKA I'PY30B.
6.1.2 AmuHOKUCITOTS. benku OK 01 OK 02
OK 04
Conep:xxanue yueOHOro MaTepuaJia 2

JlaboparopHas pabota No5 « AMUHOKHUCIIOTHL. benku
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AMUHOKHCIOTHI KaKk aM(OTEepHbIE OpraHWYeCKue coeAUHEeHUs. DU3NUECKUe U XUMUYECKHE
CBOMCTBa aMMHOKHUCJIOT (Ha MpUMEpe TIIMIMHA). bronorndyeckoe 3HaAYCHHE aMHUHOKHCIIOT.
IlenTuapl.

benku kak npupoansie moauMepsl. [lepBudHas, BTOpUYHasS U TPETHYHAS CTPYKTYpa OEIKOB.
XVWMHUYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPALIHS, KAYSCTBCHHBIC PEAKIINH HA OCITKH

Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS

Tema 7.1.
IImacTmaccsl.
Kayuyxu. Bonokna

7.1.1 Cunres, aHanu3 1 Kjaccu(uKaus BBICOKOMOJIEKYIISIPHBIX COSAMHEHUIH

OK 01 OK 02
OK 04
1K 1.2

Coaep:xanue yueOHOro MaTepuaJia

[TpakTnueckast padora Nel2. «CuHTe3, aHanM3 M KiaccU(UKaLUsS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI»

OCHOBHBIC TIOHATUS XHMHU BBICOKOMOJICKYISPHBIX COEIWHEHH: MOHOMEp, IOJIUMeEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPH3AIUH, CPEAHSsI MOJeKysipHas macca. OCHOBHBIC
METOABl  CHHTE3a  BBICOKOMOJEKYJSIPHBIX  COCIMHEHMHA  —  TOJUMEpH3alus U
MOJIMKOHCHCALIUS.

O3znakomiieHHE ¢ 00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB:
MJIACTMACCHI (TIOTMATUIICH, TIOJIUIPONHIICH, TOJTUBUHUIXIJIOPHUI, TIOJTUCTUPON); HATYPaTbHBIH
U CHHTETHYECKHE KaydyKH (OyTaJMeHOBBIH, XJIOPOTPEHOBBIH W HM3O0IMPEHOBHIN); BOJOKHA
(HaTypaibHbIEe (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (AllETAaTHOE BOJOKHO, BHCKO03a),
CHHTETHYECKHE (KaIPOH M JIaBCaH)

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA

4/2

Tema 8.1.

XUMHUYECKHE TEXHOJIOTUH B
MMOBCETHEBHON U NMPO¢eCcCHOHATHHOM
JIESITEILHOCTH YSJIOBEKa

8.1.1 Ponp xmmum B 0OECHEYCHHH OSKOJOTHYECKOW, DHEPreTHYEeCKOH W IHIICBOM
0e30MacHOCTH

OK 01 OK 02
OK 04 OK 07
K 1.2

Conep:xanue yueOHOro MaTepuaJia

Ponp xumum B oOecriedeHNH SKOJIOTHYECKOH, SHEPreTUYeCKOW U MHILEBON 0e30MmacHOCTH,
pasBUTHU MCOULOVHBI, CO3JaHMU HOBBIX MATCpPUATIOB (B 3aBUCUMOCTH OT BHIA
npo(ecCHOHANEHOM  JIeATENHHOCTH), HOBBIX HCTOYHUKOB OJHEPruM (aJbTepHATUBHBIC
NUCTOYHHUKHN 3HepI‘I/II/I). Iloustue o HAay4YHBIX MCTOAAaX IMO3HaHHA BCIICCTB MU XHMHUYCCKHX
peakiuii. [IpeacraBneHuss 00 OOMIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IMOTYYCHUS
BXHEHININX BENIeCTB (Ha MpUMeEpax MPOM3BOJICTBA aMMHUaKa, CEPHOM KUCIIOTHI, METAHOJIA).




2 3 4
8.1.2 [IlpumeHeHHE XWMHYECKHX BEIIECTB M TEXHOJIOTUH ¢ y4eToM Oyaymiei OK 01 OK 02
po¢eCCHOHAIBHON JEATENHHOCTH OK 04 OK 07
K 1.2
Conep:kanue y4eOHOT0 MaTepuaJia
[Tpaktuyeckas padora Nel3. «[IpuMeHeHNE XUMHUYECKUX BEUIECTB U TEXHOJOTHHA C y4ETOM
Oyay1ei npodeccuoHanbHOMN e TETbHOCTH.
Pemenune kelic-3aad Mo TeMaM: MHIIEBBIE MPOAYKTHI, OCHOBBI PAIllMOHAIBLHOTO MUTAHMA,
BO)XHEHIINE CTPOMTEIbHbIE M KOHCTPYKLHMOHHBIE MAaTepUallbl, CEIbCKOXO03SHCTBEHHOE
IIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEpAMHKa, MaTepHalibl JUIsl 3JIEKTPOHUKH, HAHOMATEpHalbl, 2
TEKCTHJIbHbIE BOJIOKHA, MCTOYHHMKHM SHEPrUH, OPraHUYeCKWe U MHUHEpaJbHbE YHOOpeHHs,
JCKapCTBEHHbIE W KOCMETHYECKHE TpernapaThl, OBITOBas XUMHS, MaTrepHaibl U3
UCKYCCTBEHHbBIX U CHHTETMUYECKHX BOJIOKOH.
3amura: [lpencraBieHue pe3ynbTaTOB peEIICHUs] Keic-3amad B ¢GopMe MHUHHU-TOKIaaa
(omyckaercst MCIoJIb30BaHUe IrpaMueCcKUX U NPE3eHTAllMOHHBIX MaTepHaJIoB)
CamocrosiTeibHas padora odyuarommxcs Nel0
[loAroToBKa K MPOMEXYTOYHOM arTecTally M0 AUCHUILIMHE: XHMHYeCKHe CBOWCTBA OCHOBHBIX 5
KJIACCOB OpPraHHWYeCKUX BelecTB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB OpraHMYeCKHX
BeIeCTB. UpeHTuduKausopraHMuYeCKUXBEIeCTBCHUCI0/1b30BaHUEMUXPU3UKO-
XUMHUYECKUXCBOUCTB, XapaKTEPHbIX Ka4eCTBEHHbBIX pEaKIUH
IIpomexxyTounas aTrTecTanus no qucuumuiuge. J{uddepeHupoBaHHblii 3a4eT OK 01 OK 02
2 OK 07
IIK 1.2
Hmoz |l cemecmpa: MakcumanbHas ydeOHasi Harpy3ka (BCero) 42
OO0si3arenpHast ayquTOpHas yueOHast Harpy3ka (Bcero) 36
MPAaKTUYECKHUE 3aHATHS 14
naboparopHbie 3aHTUS (pabOTHhI) 6
camocTosiTelbHas paboTa 6
g depeHIIMPOBaHHBIN 3a4eT )
Hroro: MakcumanbsHas yueOHas Harpyska (BCero) 72
O0s3aresbHas ayJUTOpHAs ydeOHast Harpy3Ka (BCero) 61
MPaKTUYECKUE 3aHATHS 26
1abopaTopHbIe 3aHATHUS (PabOTHI) 10
camocTosiTeNbHas paboTa 11
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KOHTpOJIbHast paboTta 1
Umoeosas ammecmayus 6 ¢hopme nudhepeHIIupoBaHHOTO 3a4eTa 2




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeGoBaHusI K MUHUMAJbLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecedeHUI0

Y4eOHBbIl IpeIMeT pean3yeTcs B Iab0paToOpuu XMMUU

O6opynoBanue 1a60paTopuu:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MAaTepUaJIbl 110 NPEIMETY.

Texnuueckue cpeacrBa oOyueHHs] pabodyero MecTa MNpernoiaBaTeNs: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHMIM O€30MaCHOCTH M HAIEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C
LENBI0 HW3YyY4eHHUs Y4eOHOro mpeaMera, MyJIbTHMEAMiHOEe o00opynoBaHue (MPOEKTOp U
IPOEKIMOHHBIN 3KpaH WM HHTEpaKTHUBHAsI JOCKA), JOKaJIbHAasA CETh C BBIXOZOM B Internet.

HanmeHoBaHue crenuanbHOTO TOMENICHHs: y4deOHas ayauTopus sl MPOBEACHUS
IOPAaKTUYECKUX 3aHATUH, TIPYNIOBBIX KOHCYJIbTALUMH, WHAMBUIYAIbHBIX KOHCYJIbTALHM,
TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKHMHU CpeJICTBAaMM OOYy4YeHMs, a TaKKe YUTAJIbHBIA 3aj], IIOMEIlEeHUe JJis
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW Mmebenu, HOYTOYK, HPOEKIMOHHOE O0OpynoBaHUE (MYIbTUMEIUIHBIN
IPOEKTOP U IKpaH).

[Iporpamma obGecniedeHa HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO
obecnieyeHusl.
IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOr0 MNPOrPAMMHOIO
odecrmeueHus:
Cucremnoe u npukiaagsoe IO

i}i HaumenoBanue No nunieH3uu
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |MicrosoftOpenLicense 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha
K01 KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oaHo
pacnpocTpaHsiemoe)
Ne Ilepeuens
1 | OpenOffice
2 | Moii O¢uc
3 | Gimp

IIpn wu3yyeHum yueOHOro mnpeaMera B ¢opMaTe 3JEKTPOHHOIO OOYy4YeHHUS] €
ucnojb3oBanuem 10T

[Mporpammer mist BuneokoHdepenimii: ZoomCloudMeetings, Suaexc Tenemocr.

OnextponHas wiardgopma Moodle.

3.2. UnopmanmonHoe obecneyeHne peaau3anun NporpamMmmbl
Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONMOJHUTEIbHOH JIMTEPATYpPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:



3.2.1.0cHOBHBIC HCTOYHHUKH:
1.Pynsutuc, I'. E. Xumus : 6a3oBsiii ypoBeHsb : yueOnuk / I'. E. Pymsuruc, ©. I'. ®enpaman. —
2-e u3n., crep. — Mocksa : Ilpocsemenue, 2025. — 336 ¢. — ISBN 978-5-09-121347-8. —
Texcr: onexkrpoHHsli / Jlamb :  21mekTpoHHO-OMOnMoreunas cucrema. —  URL:
https://e.lanbook.com/book/473036. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.

3.2.2.JlonoJIHUTEIbHbIE HCTOYHUKH:
1. Aadpunorenopa U.B. Xumus: ydyeOHHK M MPAKTUKYM JJsi CPEeTHETO MPOeCCHOHATHLHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-e u3z., Ucnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
2. I'yceBa, E.B. Xumus nns CIIO.: yue6.-metoa. mocodbue / M.P. 3uranmmna, JI.1. Kynukoga;
Kazan. nam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096 /
- Pexxum gocTyna: Uit aBTOpHU3. TOJIb30BaTeNeH.
3. Pageuxuii, A.M. Xumus. ba3zoBbeiii ypoBeHb. TpeHUPOBOUHBIE M TPOBEPOYHBIC PAOOTHI :
Yyebnoe mocobue / A.M. Panenkuit — Mocksa : [Ipocsemenue, 2025. — 80 c. — ISBN 978-5-
09-124962-0. — URL.: https://book.ru/book/957994. — TekcT : 3JIeKTPOHHBIN.
4. YepuukoBa H.IO. Xumus B mocTyrmHOM H3JIOXKEHHHU: ydeOHoe mocobue misa cno / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: omextponsbii //  Jlamb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 / - Pexxum mocTyma: Uit aBTOPHU3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-nOmyJISIpHBII MPOEKT «DJIEMEHThI OOJBIION HaykH « (pu3uKa, XMMHS, MAaTEeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKu, KHWUTH, HAY9HO-TIOMYJISIPHBIC
cTaThH, JeKIMH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - jnekmuu mo XxumMuu Ha
caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIMH.
2. CalT Hay4yHO-NOMYJIAPHOTO XypHana «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTa: CBOOOAHBIH.
3. CaiiT 0 XWMHHU: KJIacCHYeCKHe YYEOHWKH, CHPABOYHUKH, DSHIUKIONEINHU, TTOMCK
OPraHMUYECKUX W HEOPraHMYECKHX pPEakKlWii, COCTaBICHUE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pesxxum octymna: CBOOOIHBIIA.
4 Ilnarpopma Zoom Jyisl MPOBEJCHUS OHJIAMH-3aHATUI U BuAeo-KOH(epeHIui. [DIeKTPOHHBIN
pecypce]. Pexxum mocryma: https://zoom.us/.
5. DOmnextpoHHas uH(oOpMaMoOHHO-OOpa3oBaTenbHas cpena Ha miaatrgopme  Moodle.
[DnexTponHbIii pecypc]. Pexxum moctyna: https://moodle.ospu.su/



https://e.lanbook.com/book/473036
https://book.ru/book/957994
https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUMSA YYEBHOI'OIIPEJMETA

KoHTpoinb u oOLeHKa pe3yapTaTOB OCBOEHHSA 0OLIE00pa30BaTEIbHOTO IpPEAMETA
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX
KOMITETEHIIMI 10 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOTro Marepuania.

[Ipomexyrounas atrectanus B popme nuddepeHupoBaHHOro 3a4eTa.

O0mue komnerennun (OK), Pa3zgen/Tema THU OEeHOYHBIX
JUYHOCTHBIE pe3yabTaTsl (JIP) MepOonpHUATHIA
OK 01. Buibupars croco0sr | Tema 1.1-1.7
peleHust 3amau | Tema 2.1, 2.2
npodecCHOHATbHON Tema 3.1
NEATEIbHOCTH Tema 4.1
MIPUMEHUTEIBHO K pa3inudHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - YcrHeii omnpoc Pemienue
Tema 8.1 pacuéTHBIX 3aJa4
OK 02. Ucnonw3oBars | Tema 1.2, 1.4, 1.6, 1.7 - Habmrogenue 3a xomom
COBPEMEHHBIE cpencta | Tema 2.1, 2.2 BBIIIOJIHCHUS IIPaKTHUKO-
TIOKCKa, aHajuza u| Tema4.1,4.2 OPUEHTUPOBAHHBIX 3a[aHUN
uHTepnperanuu nHopmarmn, | Tema 5.2-5.4 - [IpencraBinenue pe3ysbTaToB
u uHpopmanuonusie | Tema 6.1 MPAKTUIECKUX u
TEXHOJIOTHH Il BhinosiHeHus | Tema 7.1 71a00paTOPHBIX paboT
3a1au npodeccuonansuoii | Tema 8.1 - IlpoBeneHne XUMHUYECKOTO
NESATETbHOCTH IKCIIEPUMEHTA
OK 04. O¢ddextuno | Tema 1.7 - BhIItostHEHHE KOHTPOJIBHBIX
B3aUMOJICVCTBOBATh u| Tema2.1,2.2 pabot o pasznenam
pabotatb B KkoiektuBe U | Tema4.1,4.2 JACLIUIIIIUHBI
KOMaH/1e Tema 5.2-5.4 - OmeHka CaMOCTOSATEIbHO
Tema 6.1 BBITIOJIHEHHBIX 3aIaHUHI
Tema 7.1 - 3amura peuieHus Kewc-
Tema 8.1 3ajauy (¢ yderoMm Oyayuei
OK 07. CopgeiictBoBath | Tema 1.7 npogeCCHOHAILHON
coxpaHeHHI0O  okpyxarouieil | Tema 5.1 JeSITETTbHOCTH)
cpenbl, pecypcocoOepexenuto, | Tema 8.1 -  Brmonnenume — 3amanuit
MPUMEHSITh 3HaHUS 00 MIPOMEXKYTOUYHOM aTTECTalun
W3MEHEHUHN KJIUMaTta,
MIPUHIIUITBI OepeKIIMBOTO
MpOM3BOACTBA, A(HPEKTUBHO
JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYaITUSIX
IIK 1.2. ITpoBoauts | Tema 1.2, 1,6, 1.7 - 3aciaymmBaHuEe COOOIICHHIA

TEXHUYECKOE OOCITY)KHBAaHHE
U PEMOHT KEJIe3HOJOPOKHOTO

MOJIBIDKHOTO ~ COCTaBa B
COOTBETCTBUU C
TpeOOBaHUSIMU

TCXHOJIOTHYCCKUX MMPOICCCOB

Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

1 OIIEHKA WX MOJATOTOBKH;
- IIpaktuko-
OPHUEHTHPOBAHHBIE 3aJJaHNUS;

- llombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uHopManuy,




S HEPEYEHB UCITIOJIB3YEMbBIX METOJ1OB OBYUEHMUSA

5.1 TIlaccuBHbIE: OIpPOC, PENPONYKTHUBHBIE YIPAXHEHUS IO 3aKPEIUIEHUIO M OTpabOTKe

M3y4EHHOI0 Marepualia
5.2 AKTHBHBIE W WHTEPAKTUBHBIC: HBPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KPYIJBIA CTOM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



