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Pabouas mnporpamMma y4yeOHOW IUCIMIUIMHBI «XHMHUS» pa3zpaboTaHa Ha OCHOBE TpeOOBaHUU
denepanbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbLHOTO CTaHIapTa CpeaHero oomero oOpa3oBaHuUs,
YIBEP)KIECHHOTO MpuKa3oM MuHHcTepcTBa oOpa3oBaHuss W Hayku Poccuiickoit  ®Denepauuu
ot 17.05.2012 roma Ne413, Ha ocHOBe TMOJOXECHHH ¢enepalbHOH OCHOBHOHM 0011e00pa3oBaTeIbHON
MPOrPaMMBI CPETHETr0 OOINero oO0pa30BaHUs, YTBEPKICHHOW MPUKAa30M MHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®eneparun ot 18.05.2023 rtoma Ne 371, Ha ocHOBe TpeboBanuii DenepalbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHIApTa MO CHEIHAIBHOCTH CPEeIHEro MpodheCCHOHATHLHOTO
obpazoBanms 23.02.04 TexHuueckas OKCIUTyaTallds IOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JOPOKHBIX MAIlMH W 000pynoBaHus (IO OTpaciisiM), YTBEPKIECHHOTO MPUKa3oM MUHHCTEPCTBA
npocBemenuss Poccuiickoir ®eneparuu ot 08.02.2024 toma Ne 81 wm ¢ ydetom mosydaemon
CIICI[UAJIBHOCTH.

Opranuszanus-paspadorunk: MaoronpodmisHbeiii  koutemkx @OI'BOY BO  «MarauTtoropckuii
rocyJaapCcTBEHHbIN TexHUYecKuil ynusepcurer uM. I'. . HocoBay
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Haranbs AnexcanaposHna llerpoBckas
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Muoronpodunbnoro komemka @I'bOY BO «MI'TY um. I.'11. HocoBa»
Anus AzatoBHa FOcymnoBa
npemnojaBatens otaeneHus Nel «O0ueo6pazoBaTeIbHON MOATOTOBKI
MuoronpogunbHoro komeaka @PI'bOY BO «MI'TVY um. I'1. HocoBa»
Anekcannpa AnapeeBHa Pa3una

OJOBPEHO

[IpenmerHoM KOMHCCUeEN «MaTemMaTHYeCcKuX 1 Meroanueckoit komuccueit MoK
€CTECTBEHHOHAYYHBIX JTUCLIUILINH

IIpencenarens E.C. KopbiTHHKOBa ITpoTtokon Ne 4 ot «18» despans 2026r.

ITporoxon Ne 5.1 ot «11» deBpans 2026r.
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1 OBIIASL XAPAKTEPUCTHKA PABOYEW TIPOTPAMMBI  YYEBHOM
TACIATITAHBI

1.1 O6sacTh NpUMeHeHHsI MPOTPAMMBbI

PaGouast mporpamMma y4eOHOU AMCHUILTUHBI «XUMUS» SIBISICTCS YaCThIO MPOTPAMMBI TTOJTOTOBKH
CIEHMAIMCTOB CpeAaHero 3BeHa mo crnenuaibHocTH 23.02.04 TexHuueckas SKCIUTyaTalys MOIbEMHO-
TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIMH U 000pyI0BaHus (10 oTpaciisiM). Pabouas mporpamma
COCTaBJICHA ISl OYHOHM (OPMBI OOYICHHUSI.

1.2 Heap m MecTO AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHEUHMAJINCTOB
CpeIHero 3BeHa

VYyeOHasi AUCHUIUIMHA «XHUMHS» OTHOCUTCA K OOIIe00pa3oBaTeIbHOMY LHKIY MPOrPaMMBbI
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHAa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o011ero 00pa3oBaHus ecmecmeeHHble HaYKU.

VYpoBeHb ocBoeHust ydeOHOM mucuuiuiuHbl B cooTrBeTcTBUU ¢ PI'OC cpennero ob6miero
oOpaszoBaHus 0A30BBIi.

OcBoeHre UCIUTIIMHBI HAlPABICHO HA JIOCTUKEHUE CIICYIONTUX IICJICH:

- (opMHUpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUN KaK BaKHEHIIEH COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JICKAT KJIFOUEBHIC MOHATHS, (yHIaMEHTAIBHBIC 3aKOHBI U
TEOpUU XUMUU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUCH MX Pa3BUTHS U CTAHOBJICHHS,

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAay4YHBIX METOJAaX I[I03HAHUS BEUIECTB U
XUMHYCCKHUX PEaKIHid, HECOOXOUMBIX JIJIsi IPUOOPETCHHSI YMEHUH OPHUCHTHPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOI U MOBCETHEBHOMN KU3HU;

- Pa3BUTHE YMCHHHA W CIIOCOOOB JIEATEIHHOCTH, CBSA3aHHBIX C HAOJIOJCHHUEM U OOBSICHEHUEM
XMMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIT O€30MaCHOT0 OOpAaIECHHS C BEIIECTBAMH.

YyeOHast AUCHHUILIAHA «XUMHUST» HUMEET MEKIUCIUTUTMHAPHYIO CBsI3b C 00IIe00pa3oBaTeIbHBIMU
yueOHbIMU AucuumuHamu «Pusnkay, «I'eorpadus», «buonorusy, «MaTemaTHKa.

2 ITAHUPYEMBIE PE3YJIbTAThI OCBOEHUS YYEBHOM JUCIUITINHBI

OcBoeHue coaepkaHHUs  y4eOHOW  TUCIUIUIMHBI  «XUMHUS»  00ecleuuBaeT JIOCTIKEHHE
00yJaIONUMUCS CIICAYIOMNX PE3yJIbTATOB:



O0mue u mnpodeccHoHATbHBIE

Ilnanupyemble pe3yJbTaThbl 00yUeHUsI

KOMIIETeHIIUHN JIn4HOCTHBIE / MeTaNIpeIMEeTHbIE IIpeameTHbIe

OK 01 BseiOupare cnocoObl | JINUHOCTHEIE pe3ynbTaThl OCBOCHHS YueOHOU mucruruinebl | [IP62 OVIL.O7. BmameHue cUCTEMOW XMMHUYECKUX 3HAHUM,
peuieHus 3a/a4 | OTpaXXaroT TOTOBHOCTh M  CIIOCOOHOCTH  OOydarommxcs | KoTopas BKJIFOYAET: OCHOBOIIOJIAraroIue MOHATHUS
PO eCCUOHATTEHOM PYKOBOJACTBOBAThCS C(HOPMUPOBAHHOW BHYTpPEHHEH MO3WIMEN | (XMMUYECKHI 3JIEMEHT, aToM, 3JeKTPOHHas 000J0YKa aToma,

ACATCIIBHOCTH MMPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTAIMH, TTO3UTHUBHBIX
BHYTPEHHHUX YOEXICHHA, COOTBETCTBYIOIINX TPaTUIIMOHHBIM
[EHHOCTSIM POCCHIICKOTO OOIIECTBa, paCIINPEHNE KUZHEHHOTO
OIlbITa MW OIlbITa ACATCJIBHOCTU B MNPOLUECCE pcalinu3anunu
OCHOBHBIX HaHpaBHCHI/Iﬁ BOCIIUTATEILHOM JCATCIIBHOCTHU, B
TOM YHCIIE B 9aCTH:

TPYZAOBOI'0 BOCIIUTAHUA:

JIP23. roTOBHOCTH K TPyAy, OCO3HAHKE IICHHOCTH MacTepPCTBa,

TPYIOII00HE;
JIP24. TOTOBHOCTH K aKTUBHOH NEeATEIILHOCTH
TEXHOJIOTUUECKON "u COLIMAJIbHOMU HAIPaBJICHHOCTH,

CHOCO6HOCTI) MHHUOWUPOBATH, INIAHUPOBATHL U CaMOCTOATCIIBHO
BBITIOJTHATH TAKYIO ICSITEIBHOCTB;
JIP25. wmHTepec K pa3nuiHbIM cdepaM TpodeccHoHaTEHON

JEeSITEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyaymeii mnpodeccun ©  peaau30BBIBATE  COOCTBEHHBIE
JKU3HEHHBIE TUIAHBI;

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS yueOHOM
JUCIHUILINHBI OTPAYKAIOT:

8.1. OBnanenue YHUBEPCAIbHBIMU y49eOHBIMU

MO3HABATEIbHBIMU IEUCTBUSIMHU:

a) 6a30BbIE JIOTHUECKHE ICHCTBHUS:

MPI1. camocrosTensHO (GOPMYJIMPOBATh U AKTYaIM3HPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

MP2. ycraHaBnMBaTh CyIIEeCTBEHHBIN MPU3HAK MM OCHOBAHUS
JUIsl CpaBHEHHs, Kiaccuukanuy 1 00001eHus;

MP3. onpenensaTs 1enu AeITeIbHOCTH, 334aBaTh apaMeTphl U
KPUTEPUH UX JOCTHKEHHS,

MP4. BBIABIATP 3aKOHOMEPHOCTM UM NIPOTHBOPEUYUS B

S-, p-, d->IEeKTpOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJICKYJa,
BaJICHTHOCTb, 3JEKTPOOTPULIATENIbHOCTD, CTEIIEHb OKHUCIICHUS,
XUMHYECKas CBs3b, MOJIb, MOJISIpHas Macca, MOJIAPHBINA
00beM, YIJIICPOIHBIA CKeleT, (YHKUUOHAIBHAS TpyIIa,
pamukan, H30Mepus, H30MEpbl, TOMOJIOTHYECKUA DA,
TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA- U a30TCOAEpKallue
COCIIMHEHUSI, OMOJIOTUYECKH aKTHBHBIE BEIIECTBa (YIJIEBOJIBL,
JKUpBI, OEJKH), MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COEAMHEHMSA,  KpHCTaJUIMYecKas
pelieTka, THIbl XUMHUYECKUX pEeakuuid (OKUCIUTEIBHO-
BOCCTAaHOBHUTEJbHBIC, 3K30- W OJHIOTEPMHUECKHE, PEaKIUU
HMOHHOTO OOMEHA), pacTBOp, SJIEKTPOJIHTHI, HEIIEKTPOIHUTEHI,
IIEKTPOJINTHYECKAS JMCCOLMALINS, OKHCIIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTb XHUMHUYECKOH peaxyu,
XMMHYECKOE paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHAYECKOTO CTPOCHMSI OpraHudyeckux Bemiects A.M.
BytnepoBa, Teopus  3JIEKTPOJIMTHYECKOH JAHMCCOLHMALIUH,
nepuoauyeckuil 3akoH .M. MeHnneneesa, 3akOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH,
(dakTonornyeckue CBEIEHHS O  CBOMCTBaX, COCTaBe,
MOJMy4YeHUH © 0e30MacHOM UCIMOJIb30BAHUM  Ba)KHEHIITUX
HEOpPraHWMYEeCKHX U OpraHMYeCKHX BEHIECTB B OBITY H
MPaKTUYECKON AEATEHOCTH YEIO0BEKa,;

I[1P67 OVIIL.07. chopMUPOBAaHHOCT, YMEHUH MPOBOIUTH
pacueTbl MO XUMHYECKUM QopMylaM W ypaBHEHHSIM
XMMUYECKUX pEeakIMid C UCIOJIIb30BaHUEM (U3NUECKUX
BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C KOJIWYECTBEHHOU
CTOpPOHBI: Macchl, oObemMa (HOpMAaJNbHbIE YCIIOBHS) Ta30B,
KOJINYECTBa BEIIIECTBA; MCIIOJIb30BaTh CHUCTEMHBIE




paccMaTpUBAEMBIX SIBIICHUSX;
0) 60a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4eOHO-UCCIEIAOBATEIBCKON H
MPOEKTHOM JESITEILHOCTHU, HABBIKAMU Pa3peIlieHuUs MpooieM;
MP12. BBIABIATH TPUIUHHO-CICICTBCHHBIE  CBSI3M |
aKTyaJIU3UpOBaTh 3aJady, BBIABUraTh T'MIIOTE3Y €€ pPELICHUS,
HaXOJIUTh apPTryMEHTBI JUISE JIoKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMEeTPhl U KPUTEPUU PEILICHUS;
MP13. ananu3upoBaTh MONydYeHHBIE B XOJE PEIICHUs 3aJaqd
pe3ynbTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

XUMUYCCKUC 3HAHUA I MMPUHATHUA pCHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U HX
MMPUMCHCHUCM,

OK 02 Hcnonp3oBath
COBpEMEHHBIE CPENICTBA IIOHCKA,
aHajm3a u
WHTEpIpeTauuuuHpOpMaul U
WH(POPMAITMOHHBIE  TEXHOJOTHH
IS BBIIIOJIHCHU S 3a7a4
npoecCuoHaIbHOMN
JEATEIIBHOCTH

JInyHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOW IMCLUIIIUHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBAThCSl C(HOPMHUPOBAHHON BHYTpEHHEW MO3MIHUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, MO3UTHBHBIX
BHYTPEHHHUX YyO€XICHHMH, COOTBETCTBYIOIIMX TpPaIWLMOHHBIM
IIEHHOCTSM POCCHICKOr0 0O0ILIECTBA, PACIIUPEHUE JKU3HEHHOTO
ONbITa M ONbBITA JEATENBHOCTH B IpOLECCe pean3aluu
OCHOBHBIX HaIpPaBICHUM BOCHUTATEIBHONW JEATENBHOCTH, B
TOM YHCJIE B 4aCTH:

[IEHHOCTH HAy4YHOTO MO3HAHUS:

JIP32. c(hOopMUPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO HA TUANIOTe KYJIbTYp,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
HOJIMKYJIBTYPHOM MHPE;
JIP34. oco3HaHMe IIEHHOCTH HAay4HOM JI€ATEIbHOCTH,

TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO U MCCJICI0BATCIILCKYIO
ACATCIIBHOCTD MHANBUAYAJIBHO U B IT'PYIIIIC,

MeranpeameTHble pe3yNbTaThl OCBOEHUS yueOHOM
JTUCITUTLTAHBI OTPaXKaIOT:
8.1. OBnanenue YHHUBEpCaJIbHBIMU yueOHBIMU

MO3HABATEILHBIMU JICHCTBUSIMHU:

B) pabota ¢ HHpOpMAITHEH:

MP21. BnageTh HaBBIKAMHU TMOJyYEHUS HHPOpPMAIMH U3
MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISITH

[1P66_OVII.07. BnageHne OCHOBHBIMH METOJaMH HAayJHOTO
MO3HAHUs BELIECTB W XMMHUYECKUX SIBJICHUH (HaOIromeHue,
H3MEepeHHe, IKCIIEPUMEHT, MOJIEIUPOBAHKUE);

I1P69 OVII.07. chopMUpOBaHHOCTh YMEHHUS aHATHU3UPOBATH
XUMHAYECKYI0 HMHGOPMALHUIO, MOIY4YaeMyl0 M3 pa3HbIX
WUCTOYHUKOB  (CpeACTB MaccoBod  HWHQOpPMAaIUH, CETh
WnTepuer u apyrue);




MOWCK, aHalIW3, CHUCTEMATHU3AlUI0 U  UHTCPIPETAIUIO
WHQOPMAITUY PA3TUYHBIX BUIOB 1 (HOPM Mpe/ICTABICHUS;
MP22. co3naBarh TEKCTBHI B Pa3IM4YHBIX (PopMarax ¢ ydeToM
Ha3HAYCHUS WH(POpPMAIMUA U IIEJCBOW ayJIUTOPHH, BBHIOHpAs
ONITUMAILHYIO JOPMY MPEICTABICHUS U BU3yaJIN3aIlNK;

MP24. wucmonp3oBaTh  cpeacTBa  HHGOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHIA B PEUICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M  OPraHU3allMOHHBIX  3aJa4 ¢
co0ITroICHIEM TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PeCypcocOepeKeHus, MPaBOBBIX W
ATHUYECKHUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011aCHOCTH;

OK 03 IInanupoBate  u
pean30BHIBATh coOcTBEHHOE
npoeccuoHaIbHOE u
JUYHOCTHOE pasBuTue,
HpeAPUHIMATEIBCKYIO

JACATCIbHOCTD B
npodeccuoHaNbHOM coepe,
UCIIONIH30BaTh 3HAHUS o
IPaBOBOM u (mHAHCOBOI
T'paMOTHOCTH B Pa3IMYHBIX
’KM3HCHHBIX CHTYaIHsX

JInyHOCTHBIE pe3ybTaThl OCBOCHUS Y4YeOHOW IUCLUIITUHBI
OTpaXalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBATHCSI C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3HMLIUEH
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTAIUil, MO3UTHBHBIX
BHYTPEHHHUX YyO€XICHHMH, COOTBETCTBYIOIIMX TpPaIWLMOHHBIM
LIEHHOCTSAM POCCHICKOTr0 O0ILIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa M ONbBITA JEATENBHOCTH B IpOLECCe pean3aluu
OCHOBHBIX HAampaBJICHUHA BOCIUTATENbHONW MICSTENbHOCTH, B
TOM YHCJIE B YACTH:

JTlyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSI:

JIP12.  copMHpOBaHHOCTE  HPABCTBEHHOTO
TUYECKOTO MTOBEJICHHUS;

JIP13. cmocoOHOCTh OICHWBATh CHUTYallMI0 W TPUHAMAThH
OCO3HaHHBIE  pEUIeHHA, OPHEHTUPYSICh Ha  MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

CO3HaHUs,

JIP26. TOTOBHOCTH ¥ CIIOCOOHOCTH K O0Opa3oBaHHIO |
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH HKU3HM;
MeranpeameTHble pe3yJIbTaThl OCBOCHHS y4eOHOI
JMCIHIUTAHBI OTPAXKAIOT:

8.1. OgBnanenue YHUBEPCATHHBIMHU y49eOHBIMU

MO3HABATEIbHBIMH JCHCTBUAMU:

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP11. craButh W (popMynHpoBaTh COOCTBEHHBIC 3a/la4d B
00pa3oBaTenbHON AEATETHHOCTH U )KU3HEHHBIX CUTYAIHX;
8.3. OBnanenue YHUBEPCAIbHBIMU peryasiTUBHBIMU

[1P63 OVIL.07. cdopMUPOBAaHHOCT YMEHHH  BBISBISATH
XapakTepHbIE MPU3HAKU U B3aMMOCBSI3b H3YUEHHBIX IMOHITUH,
NPUMEHATh COOTBETCTBYIOIMEC TMOHSATHA TPU  OIMHCAHHUU
CTPOCHUSI W CBOWCTB HEOPraHWYECKMX U OPraHUYECKUX
BEIIECTB M MX IPEBPAILEHHUH; BBIABIATH B3aUMOCBS3b
XMMUYECKUX B3HAHUKW C TOHATHSMHU M TPEACTABICHUSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

I1P68_OVIIL.07. chopMupOBaHHOCTh YMEHHH TLIAHUPOBATH U
BBIMIOJIHATh ~ XUMHUYECKHH  3KCIIEPUMEHT  (TIpeBpaleHus
OpraHUYECKUX BEIECTB TP HarpeBaHUM, OIyICHHE dTHIICHA
U M3YYEHHE €ro CBOWCTB, Ka4yeCTBEHHbIE pPEAaKUUH Ha
aNbJEeTU/ABl, KpaxMal, YKCYCHYIO KHCIIOTY; JeHaTypauus
OCNTKOB TpPUM  HAarpeBaHHWW, I[[BETHHIE pEaKIUH OEJIKOB;
MPOBOJUTh PEAKIUH HOHHOTO OOMEHa, OMNpEeNeNsaTh Cpedy
BOJHBIX PAacTBOPOB, KaueCTBEHHbIC pEakIMU Ha Cyibdart-,
KapOOHAaT- M XJIOPUJI-AaHWOHBI, HA KaTHOH aMMOHHUS;, pelarh
OKCIIEpUMEHTAIBHBIC 3a7aud 1Mo TeMaM "Metamiel"! u
"Hemeramibl") B COOTBETCTBHM C TpaBHJIaMH TEXHUKH
Oe3omacHOCTH NpH  OOpalleHMH ¢  BEUIeCTBAMU U
Ja0opaTOPHEIM 000PYIOBAaHUEM; TMPEACTABISITH PE3YIHTATHI
XMMHUYECKOT0 JKCHEepUMeHTa B (opme 3ammcu ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii U (GOpMyaHpoBaTh BHIBOIBI Ha
OCHOBE 3THX PE3yJIbTaTOB;




NCUCTBUSIMU:

a) caMOOpraHN3aIIHs:

MP38. caMoCTOSTENbHO OCYIIECTBISATH IMO3HABATEIBHYIO
JeSITeTbHOCTD, BBISIBIISITD npoOIeMBl, CTaBUTb u
(opMynmupOBaTH COOCTBEHHBIE 33aJaddl B 00pa30BaTENbHOM
JESITEIbHOCTU U )KU3HEHHBIX CUTYaLUsIX;

MP39. caMoCTOATENFHO COCTABIATH IIAH PEIICHHUS MPOOIEMbI
C Y4E€TOM UMEIOILINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPENIOYTEHU;

0) CAaMOKOHTPOJIB:

MP46. BnageTe HaBbIKAMH TO3HABATENHLHOW pe(IEKCHUN Kak

OK 04 Db dexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaHIe

OCO3HAaHUS COBEPINAEMBIX JEHCTBUH W MBICIUTENBHBIX
MIPOLIECCOB, UX PE3YyIbTATOB M OCHOBAHU,

MeranpenMeTHbIE pe3yIbTaThl OCBOCHHUS yueOHOM
JTUCIUIUTUHBI OTPayKaIoT:

8.2. OpnageHue YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU
NECUCTBUSIMHU:

0) COBMECTHAs ACATEIBHOCTD:

MP33. npuHUMaTh LEIH  COBMECTHOM  JESATENBHOCTH,
OpraHM30BbIBAaTh M KOOPJWHUPOBATb JEHUCTBUS 1O €€

JIOCTH>KEHHIO: COCTABJIATH IIJIaH ACHCTBUM, paclpeaessiTh POIU
C YYeTOM MHEHMH YYacTHHUKOB OOCYKAaThb pE3yJbTaThl
COBMECTHOH paboThI;

I1P65 OVIIL.07. chopMUpOBaHHOCTh YMEHHUI YCTaHABIUBATh
MPUHAJIEXKHOCTD HU3yYEHHBIX HEOPraHUYECKUX u
OpPraHWYECKUX BEILIECTB K ONPEEICHHBIM KJIaccaM U rpymnmnam
COEJIMHEHUM, XapaKTepu30BaTh HMX COCTAB W BaKHEHWILNE
CBOMCTBA,; OIpENIEIISITh BUJIbI XUMHUYECKUX cBs3en
(KoBaJIeHTHAS, NOHHASA, METAJUTMYECKAsi, BOJOPOJIHAS), THIIBI
KPUCTAIUTMYECKUX PEHIETOK BEIIECTB; KJIACCUPUIPOBATH
XUMUUYECKUE PEAKIINH;

OK 05 OcymiecTBiasTh YCTHYIO H
MUCHMEHHYI0 KOMMYHHKAIIAIO Ha

rOCy/1apCTBEHHOM SI3BIKE
Poccuiickoi ®depepauuu C
Y4ETOM 0COOEeHHOCTE
COLIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUSL yueOHOM
JTUCIUILTUHBI OTPaXKaIOT:

8.2. OsnmageHHe YHHMBEPCAIBHBIMH KOMMYHHKATHBHBIMU
EUCTBUSAMU:

a) oOIIeHHE:

MP26. ocymiecTBIsTH KOMMYHHKALIMHM BO BceX cepax KHU3HMU;
MP28. Bnagerp pasnUYHBIME ~cHoco0amMHM  OOIIEHHS U
B3aNMOJICUCTBHUS;

MP30. pa3BepHyTO U JJOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

[1P64 OVIIL.07. chopMHPOBaHHOCTh YMEHHH HCIIOJIb30BaTh
HAaUMEHOBAaHUS XUMHUYECKUX COCIMHEHHN MEeXITyHapOIHOTO
COI03a TEOPETUYECKON ¥ MPHUKIIATHOW XUMUU U TPUBHUAIHHBIE
Ha3BaHWs BAXHEWINMX  BEIIECTB (STHIIEH, AalleTHIIEH,
rMiepuH, QeHosn, (opMalbIerull, YKCyCHas KHCJIOTa,
TJIMIUH, YTapHBIA Ta3, YIIEKUCIBIA Ta3, aMMHaK, TamieHas
W3BECThb, HEralleHasi W3BECTb, IMUTHbEBas coJla W APYIHX),
COCTaBIATh (HOPMYNIBI HEOPTaHWYECKHX W OPraHUYeCKHX
BEIIECTB, YPABHEHUS XHMHUYECKHUX DPEaKIUi, OOBSCHATH UX
CMBICTI; TIOATBEP)KJIATh XapaKTEpPHBIE XUMHUYECKHUE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUI XUMHUYECKUX PEAKLIUN;




OK 06 IlposBnsATs rpaxaaHCKO-
HNaTPUOTHUYECKYIO MIO3ULIHIO,
JEMOHCTPUPOBaTb  OCO3HAaHHOE
MOBE/ICHUE Ha OCHOBE
TpaIULIMOHHBIX poccuiicKux
IyXOBHO-HPaBCTBEHHBIX

LIEHHOCTEH, B TOM 4YHCIE C

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHS YYCOHOW JUCIUTUINHBI
OTpakalOT TOTOBHOCTh W  CIIOCOOHOCTh  OOyYarOUIUXCS
PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH
JIUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHCHTAIUH, MO3UTHBHBIX
BHYTPEHHHUX YOEXKJCHHH, COOTBETCTBYIOIINX TPaJUIIMOHHBIM
LIEHHOCTAM POCCHICKOr0 O0IIECTBA, PACIIUPCHHUE KU3HECHHOIO
OMBITA W ONbITA JCATEIBHOCTH B IMPOLECCE pean3alun

I1P61_OVIL.07. c¢hopMHPOBAaHHOCTb NpPEACTABICHHN: O
XUMUYECKON COCTaBIIIOIIEH ECTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJIM XHMHH B TO3HAHWW SBJICHUH TPHPOIBI, B
(OpMHPOBaHMHM MBIIUICHUST M KYJIbTYpbl JIMYHOCTH, €€
(GYHKUMOHAIBHONW I'PaMOTHOCTH, HEOOXOIMMON s PeLICHUs
NPAaKTUYECKUX 337ad W SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 310pPOBBIO U IPUPOTHOM CpEIE;

y4eTOM rapMOHM3ALMY | OCHOBHBIX HANpaBJICHUH BOCHUTATEIBHOW JESATENBHOCTH, B
ME)KHAIIMOHAJIbHBIX U | TOM YHCJIE B YaCTH:
MEXPEIUTHO3HBIX  OTHOIICHUH, | TpaykJaHCKOTO BOCIIMTAHUS:
MIPUMEHATh cranaptel | JIP2. oco3HaHume CBOMX  KOHCTHTYIMOHHBIX TIpaB M
AHTUKOPPYILXOHHOTO 00513aHHOCTEH, YBa)KEHHE 3aKOHA U PABOIOPSIIKA,;
HOBEIECHUS JIP3. MPUHSTHE TPaJULMOHHBIX HaIlMOHAJIHHBIX,

00I1IeYeNIOBEYeCKUX TYMaHUCTUYECKUX W JIEMOKPAaTHYECKUX

IIEHHOCTEH;

JIPS. TrOTOBHOCTP BECTH COBMECTHYIO JACSITEIBHOCTh B

MHTEepecaXx TPaKAAHCKOTO  OOIIEeCTBAa, Yy4YacTBOBAaTh B

caMOympaBjcHHH B 0O0IICO00pa30BaTeIbHOM OpraHu3alul U

JETCKO-IOHOILIECKUX OpPraHu3alusX;

JIP9. 1eHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM,

HUCTOPUYECKOMY M TIPUPOAHOMY HACIEAMIO, MaMATHUKaM,

TpaguuusM HaponoB Poccum, noctmxenusiMm Poccun B Hayke,

MCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;
OK 07 CopneiictBoBath | JINUHOCTHBIE pe3ynbTaThl OcBoeHUs yueOHoH auciumimael | [IP610_OVYIL.07. chopMupoBaHHOCTH yMEHU# coOMOaTh
COXPaHEHUIO OKpY’Kalolled | OTpaKaloT TOTOBHOCTb W  CIIOCOOHOCTh  OOYYarOIIUXCs | MpaBHila SKOJOTHUYECKH IeNeCO00pa3HOTo MOBEACHUS B OBITY
cpeasl, pecypcocOepekeHHI0, | PyKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH HO3MIMEH | 1 TPYAOBOW MAEATEIBHOCTH B LEJISX COXPAaHEHHS CBOETO
MIPUMEHATH 3HaHUA 00 | IMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMH, MO3UTHUBHBIX | 3JI0POBbSl M OKPYXKAIOIMICH NPUPOTHON Cpeibl; YYHUTHIBATH
W3MEHEHUHN KJIuMaTa, MPUHIMIBI | BHYTPEHHUX YyOE€XKIEeHUH, COOTBETCTBYIOUINX TPAJAMLMOHHBIM | OMACHOCTh BO3/IEICTBHA Ha  JKHUBBIE OpTaHH3MBbI
OepeKIINBOTO MPOM3BOACTBA, | LIEHHOCTSIM POCCHICKOro OOLIeCTBa, paCIIMPEHHUE KU3HEHHOTO | OTNPEACICHHBIX BEIIECTB, IIOHMMAas CMBICT TIOKa3aTes
3¢GEeKTUBHO  JEMCTBOBaTH B | ONBITA W ONBITA JESATENBHOCTH B MPOIECCe peau3aluy | MpeesibHON TOMyCTUMON KOHIEHTPALUH;

LIpe:‘sBI)I‘IaI‘/’IHI)IX CUTyalusax

OCHOBHBIX HaHpaBHeHI/Iﬁ BOCITUTATEIILHOM JCATCIIBHOCTHU, B
TOM YHCJIC B YACTH:

SKOJIOTHYECKOTO BOCTIUTAHUSA:

JIP27.  chopMHpPOBAaHHOCTH  SKOJIOI'MYECKOW  KYJIBTYPHI,
IIOHMMAaHUE BJIIMAHHA COLHHUAJIBHO-DKOHOMHWYECKUX ITPOICCCOB
Ha COCTOSIHUME MPUPOAHOW M COLIMAIBHOM Cpenbl, OCO3HAHME




r1100aIbHOTO XapaKTepa IKOJIOTUIECKUX MPodIeM;

JIP28. muraHWpoBaHWE W  OCYIIECTBIICHHE JEWCTBUH B
OKpY’Kalolllel cpeie Ha OCHOBE 3HAHUS LENeH yCTOWYHMBOTO
Pa3BUTHUS YEIOBEUECTBA;

JIP29. akTWBHOE HENPHUATHE IEHCTBUW, MPHUHOCIIINX BPEI
OKpY’Karollleh cpee;

MerTamnpenmeTHbie pe3yabTaThl OCBOCHUS yueOHOM
JUCLUIUIMHBI OTPaXKaIoT:
8.1. OBrnanenue YHUBEPCATHHBIMHU y49eOHBIMU

M03HABATEILHBIMU JCHCTBUSIMU:

0) 0a30BBIC UCCIICIOBATEIIBCKHUE JCHCTBUS:

MP16. ocyliecTBIATh LEICHAIPABICHHBIA MOUCK NEpPEHOCca
CPEJICTB 1 CITIOCOOOB ACHCTBHUS B IPOPECCHOHAIBEHYIO CPENY;
8.2. OBnanenue YHUBEpCaTbHBIMHU PEryIATUBHBIMU
JEHCTBUSIMH:

0) CaMOKOHTPOJIb:

MP45. npaBaTh OIIGHKY HOBBIM CHTyaIlUsiM, BHOCHTH
KOPPEKTUBBI B JEATEILHOCTb, OIICHUBAaTh COOTBETCTBHUE
PE3yIbTaTOB LIETISIM;

OK 08 Hcnonp3oBarh cpencTaa

¢u3nUecKkoi  KyIbTYpbl  JUIS
COXpaHEHHMS W  YKpeIUICHUS
37I0POBbS B nporecce
npoecCuoHaIbHON

NEeSTeIbHOCTH U TOJJIep)KaHus
HE00X0IMMOTO YPOBHS
(u3NIecKoii NOATOTOBICHHOCTH

JIMyHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOW IMCLUITUHBI
OTPaXAIOT TOTOBHOCTH M CIIOCOOHOCTh  OOYHYaIOIIHXCS
PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOIN BHYTpEHHEH MO3MLUEH
JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OPUEHTAINM, MO3UTHBHBIX
BHYTPEHHHX YOEXJECHHH, COOTBETCTBYIOIINX TPaJWIIHOHHBIM
HEHHOCTSIM POCCUHCKOTO 00IIeCTBa, paclIupeHre )KU3HEHHOTO
ONbITa M OMNbITa JACATENLHOCTH B IPOLECCE pPeaTn3aliH
OCHOBHBIX HAalpaBlieHHH BOCIUTATENBbHOW JESTENbHOCTH, B
TOM YHCJIE B YACTH:

(hU3NIeCKOro BOCIIMTAHUS:

JIP20. copMupoBaHHOCTH 30POBOro M Oe30macHOro odpasza
’KM3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBbIO;
JIP22. akTMBHOE HENPUATHE BPEIHBIX NPUBBIYEK U UHBIX (HOPM
NpUYMHEHHS Bpeaa pu3ndeckoMy ¥ ICUXUYECKOMY 3I0POBBIO;

I1P611 OVIL.07. nmns oOyyaromuxcsi € OrpaHUYEHHBIMH
BO3MOKHOCTSIMH ~ 3JIOPOBbSi:  C(DOPMHUPOBAHHOCTh ~ YMEHUS
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJax
MO3HAHUS BELIECTB M XMMUYECKUX SIBJICHUI;

OK 09 ITonp30BaThCs
npohecCuoHaIbHON
JOKYMEHTAIeH Ha

MeranpeameTHsie pe3yJIbTaThI OCBOCHHS yaeOHOU
JTUCITUILTAHBI OTPaXKaIOT:
8.1. OBnanenue YHUBEpCAIbHBIMU yueOHBIMU




roCy/1apCTBEHHOM
WHOCTPAHHOM SI3bIKaX.

MO3HAaBaTEIbHBIMU IEHCTBUSIMMU:

0) 60a30BBIC UCCIICIOBATEIBCKUE TCHCTBUS:

MP7. Bnamere HaBBIKAMU Y4eOHO-UCCIEIAOBATEIBCKON H
MPOEKTHOM JEATENIbHOCTH, HABBIKAMH pa3peleHus mpooiiem,;
MPS8. cmocoOHOCTP W TOTOBHOCTh K CaMOCTOATEIHHOMY
MTOWCKY METOJIOB PELIeHHS MPAKTUIECKUX 3a7a4, TPAMEHEHUIO
Pa3IMYHBIX METO/IOB NIO3HAHUS;

MP9. oBnageHue BHJAMH JAEATEIBHOCTH IO IONYYEHUIO
HOBOTO 3HAHWS, €r0 WHTEPIpETAalH, MPEoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CUTYalUsX, B TOM YHCIC
MIPU CO3JaHUU YYEOHBIX U COIIMATIBHBIX IIPOEKTOB;

MP10. popmupoBaHre HAydIHOTO THIIA MBIILICHIS, BIIAJCHIC
HAyYHOW TEPMHUHOJIOTHEH, KIFOYEBHIMH TIOHATHSIMH U
MeTOoJaMH;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

3.1 O6beM yueOHOM AUCUMIIUHBI U BUIbI Y4eOHOI

padoTsbI

B 1.4. B hopme

Bun yueGHO# paboThI O0mwem B yacax IIPaKTUYECKON
HOATOTOBKH
O06beM 00pa3oBaTeNbLHON MPOTrpaMMbl YIeOHOM 74 12
JMCIUTIITHHB
0 51 4
CHOBHOE CO/IepKaHue
TeopeTHyecKoe oOydeHne 29 0
22 4

MPAKTUYCCKUEC 3aHATUA

nabopaTopHbIC 3aHATHS

HE IPpEAYCMOTPECHO

HE IPEAYCMOTPECHO

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEP:KAHUE
(copep:kaHue MPUKJIATHOTO MOAYJISA)

23

8

TCOPECTUYCCKOC O6y‘IeHI/Ie

7

0

MNPAKTUICCKUC 3aHATHUA

HC IPpEAYyCMOTPECHO

HC IPpEAYyCMOTPECHO

Ha60paT0pHHe 3aHATUA

16

8

ITpomeskyTouHas aTTecTalus KOMNIEKCHbIU 3a4€ém ¢ OYeHKOU




3.2 TemaTH4yecKHuii MJIaH U colepKaHUE Y4eOHOM TN CIUTIITHHbBI

Oo0bem, akaa. 4/ B
TOM YHCJIE B

HaunmeHoBaHue pa3aeios Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranuzanuu (popme Kox OK Kop ITP, JIP, MP,
U TeM AesITeILHOCTH 00yYaroLuXcst NpaKTHYeCcKOoi
NOATrOTOBKH,
akaj. 4
1 2 3
PA3JEJ 1 OPTAHUYECKAA XUMUA 24/8
Tema 1.1 Copep:xkanune 2/0
Teoperndyeckne ocHoBbl | [Ipeqmer opraHudeckoil XMMHUH: €€ BO3HHKHOBEHHE, Pa3BUTHE H 2/0 OK 01, I1P62_OVIIL.07,
OpPraHMYecKoil XMMHUM. | 3HaueHHE B TIOJYyYEHHH HOBBIX BEHIECTB H MaTepHalioB. OK 02, I1P69_OVIL.07
CtpykTypHBIE (QOPMYJIBl OpPraHWYECKHUX BEMIECTB. | OMOIOTHs, OK 03, JIP3, JIPS, JIP9, JIP12,
n3oMepus. XHUMHUYECKasl CBSI3b B OPraHMYECKUX COEAUHEHHUSX - OK 04, JIP13, JIP23, JIP24, JIP25,
OJMHApHBIC W KpaTHble cBsi3u. [IpencraBienue o kimaccupuKanyun OK 05, JIP26, JIP32, JIP34
OpraHUYECKUX BEILIECTB. Homenknatypa OpraHUYEeCKUX OK 06 MP1,MP2,MP3 MP10,
coequHEeHWH (CHcTeMaTH4ecKas) W TPHUBHAIbHBIE Ha3BaHUS OK 09 MP21
BAKHEHINUX MMPEACTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.
Tema 1.2 Copep:xkanne 8/2
YrieBoaopoasbl. AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKU psifl. MeTaH u 3TaH - 1/0 OK 01, I1P61_OVIL.07,
MPOCTEHIIINE TMPECTABUTENN aKAHOB: (PU3UUECKUE U XUMHUYECKHE OK 02, [1P62_OVII.07,
CBOWMCTBa (peakIMy 3aMeIIeHUus] W TOpEeHHs), HaXOXIeHHE B OK 03, I1P63_OVII.07,
MIPHUPOJIE, MOyYEHUE U NPUMEHEHNE. AJIKEHBI: COCTaB U CTPOCHUE, OK 04, I1P64_OVIL.07,
TOMOJIOTHYECKUI pAn. OTWIeH W TPONWIeH - MpOCTeHIIne OK 05, [1P69_OVII.07,
MPEICTaBUTENN AJKEHOB: (PU3MYECKHE W XUMHUYECKHE CBOWCTBA OK 06, [1P610_OVIIL.07
(peakumu  THUAPUPOBAHUS,  TaJOTSHUPOBAHHS,  THIpPATAIIVH, OK 07, JIP20, JIP22, JIP25, JIP29,
OKHUCJICHUS U TIOJTUMEPHU3AITIH ), TTOIYICHIE U IPUMEHEHUE. OK 08 JIP32, JIP34

Ankanuensl: OyraiaueH-1,3 wu wMermnOyraameH-1,3: cTpoeHue,
BOXHEHIINE XWMHYECKHE CBOMCTBA (peakius IOJIMMEpPU3ALUH).
[Tomyuenne CHHTETHYECKOTO KayyyKa U Pe3UHBI. AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH pAl. ALETHIeH -
MNPOCTEHIINI  NpeNCcTaBUTENb  AJKWHOB:  COCTaB, CTPOCHHE,
¢u3nUecKkue W XUMHYECKHE CBOMCTBA (pEaKkUWW THIPUPOBAHMS,
TaJIOTEHUPOBAHMUS, THApAaTallid, TOpPEHUus), TMOJIy4YeHHe U
npuMeHeHue. ApeHsl. beH3on: cocraB, cTpoeHue, Qu3HUYECKHE H
XMMUYECKHEe CBOUCTBA (PEaKLMH TaloreHUpOBaHUS M HUTPOBAHMU),
IMMOJIY4YCHUC U TPUMCHCHUC. ToxkCcHYHOCTH ApCHOB. I'eneTnueckas
CBsA3b MCXKAY YIVICBOAOPOAaMH, IMPUHAMJICKAIIVMU K pa3JIn4YHbIM

MP1, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MP11, MP12




knaccam. [IpupoHbie UCTOYHHUKY YTIIeBOAOPoA0B. [IpuponHsrii ra3
W TONMyTHBIE HedTsHbie ra3pl. HedTh W ee MPOUCXOXKICHUE.
Croco0b1 TIepepaboTKH HE(DTH: TIEPETOHKa, KPEKUHT (TSpMHYCCKHA,
Karanutuueckuii), muponus. [Ipoayktel mepepabotku HedTH, UX
MPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITYy. KameHHbIN yrons u
MIPOAYKTHI €T0 MepepadoTKH.

IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE CO/leP:KAHNE 1/0
[IpenenvHble yrieBogOpOAbI (ajKaHbl M IHUKIIOAJKaHbl). ['opeHue 1/0 OK 03 I1P61_OVIL.07,
MeTaHa KaK OJWH W3 OCHOBHBIX HCTOYHHKOB TeIIa B I1P63_OVII.07
MIPOMBINIUIEHHOCTH U OBITy. CBOWMCTBA MPUPOAHBIX YTIIEBOAOPOIOB, JIP12, JIP13, JIP26
HAaxOXJICHUE B IPUPOJEC U IPHUMEHEHHME alKkaHOB; HemnpenenbHble MP11, MP38, MP39,
(ayKeHbl, aJIKMHBI U AJIKaJUEHBl) U apOMaTUYeCKHE YTIEBOJOPO/IbI. MP46
l'openne amermneHa Kak HCTOYHHUK —BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JIJ1sl CBAPKU U PE3KU METaJIJIOB.
B ToM yHc/Ie MPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 6/2
[Mpaktnueckoe 3anstTne Ne 1. «HomeHkiaTypa OpraHHYecKHX 2/0 OK 01, I1P66_OVIIL.07,
BEIIECTBY» OK 02, I1P69_OVII.07,
[Ipaktuueckoe 3anatue Ne2. «['eHeTHYecKass CBSI3b MEXKIY 2/0 OK 03, I1P610_OVIL.07
KITACCAMH YTJIEBOIOPOJIOB. OK 04, JIP23, JIP25, JIP28,JIP29
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 2/2
JlaGopatophoe 3ansTue Nel. «CBoiicTBa yrieBoA0pOIOB» 212 OK 01, I1P63_OVIIL.07,
OK 02, I1P65_OVIL.07,
OK 03, I1P66_OVIL.07,
OK 04, I1P68_OVIIL.07,
OK 05, [1P610_OVIIL.07,
OK 06 [MP611_OVYIIL.07
OK 09 JIP12, JIP13,J1P20,
JIP23 J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.3 Copep:xkanue 8/4
Kucnopoacoaep:xamue | [IpenensHble 01HOATOMHBIE CIUPTHL. METaHOM U ATaHOJ: CTPOCHHUE, 2/0 OK 01, I1P61_OVIL.07,
OpraHu4ecKue ¢u3nueckue M XHMMHYECKHE CBOMCTBAa (pEaKUHMH C aKTHUBHBIMH OK 02, I1P62_OVIL07,




COCAUHCHUSA.

MeTajUlaMH, TaJOreHOBOAOPOJAMH, TOpEHHE), IpPHMEHEHHE.
Bonmopoansie cBsi3W MeEXIy MOJIEKyJaMu cnupToB. J[lelicTBue
METaHOJa W 3TaHOJIA Ha OpPraHu3M dYeJoBeKa. MHOroaTOMHbIE
COHUPTHL. DTWICHINIMKONIb M TIMLIEPHH: CTPOeHHE, (Pu3nveckue H
XUMHYECKAE CBOHCTBAa  (B3aMMOICWCTBHE CO  IICIOYHBIMH
MeTaJUIaMH, KaueCTBEHHAsl PEeakuus Ha MHOTOATOMHBIE CIIUPTHI).
HeiictBue Ha opranu3M uenoBeka. lIpuMeHeHWe riaunepuHa H
STUJICHITIMKONSL. DEeHON: CTPOeHHE MOJNEKYINbl, (QHU3HYECKHEe WU
XUMHYecKne CcBoicTBa. TokcwmdHOCTh (QeHona. Ilpumenenwme
¢denoma. Anpaerugnl. Dopmanbaeruj, aneTanbIeTHA: CTPOCHUE,
¢u3nueckue W XUMHUYECKHE CBOMCTBAa (pEakIMW OKUCICHUS U
BOCCTAQHOBJICHUS, KadeCTBEHHbIE  pPEAaKUUM), MOJyYCHUE U
npuMeHeHne. OIHOOCHOBHBIE IpeebHble KapOOHOBBIE KHCIIOTHI.
MypaBbUHas W YKCyCHasi KHUCIIOTHL: CTpOEHHWE, (U3UUECKUEe U
XUMHYCCKHE CBOMCTBa (CBOMCTBA, OOIMME IS Kiacca KHCIIOT,
peakuys dTepuuKannm), NoaydeHue 1 npuMmenenne. CteapuHoBast
" OJICMHOBAasd KHCJOThI KaK NPCACTABUTCIN BBICHIUX Kap6OHOBBIX
KHUCJIOT. MBIjIa KaK COJIU BBICIINX Kap6OHOBI)IX KHUCJIOT, HX MOIOIIICC
neiicteue. CroxHble 3QHUPHl KaK NPOU3BOIHBIE KapOOHOBBIX
KHCIIOT. ['maponu3 cinokHbIX 3¢upoB. XKupsl. ['uaponaus >xupos.
IIpumeHneHue xupoB. bronorudeckas poib ) KUPOB

VYrneBoapl: cocTaB, KJIAacCU(UKALUs YIJIEBOJOB (MOHO-, IH- H
nonucaxapunel). [moko3a —  mpocTeWMH  MOHOCaxXapui:
0COOEHHOCTH CTPOEHHS MOJEKYNbI, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa (B3ammoaelictBue ¢ rujapokcugom menu(ll), oxmcnenue
aMMMa4YHBIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHHE,
OpoXKeHHE TJIOKO3bI), HAXOKIAEHHWE B TMPHPOJE, MPUMEHEHHE,
ouonornueckass ponb. DotocmHTes. DpykTo3a Kak HU30MEp
rMoKo3el. Kpaxman M memmono3a Kak HPUPOAHBIE MOJIHMMEPHI.
Crpoenune kpaxmana M LE/UIOJIO3bl. DU3MYECKHE M XUMHUYECKUE
CBOMCTBA KpaxMaia (THaposn3, KaYeCTBEHHAs PeaKIHs C HO0M).

OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
OK 08

T1P63_OVYIL07,
[IP64_OVIL07,
IIP69_OVIL07,
T1P610_OVIL07
JIP20, JIP22,JTP25,
JIP29,JIP32, JIP34
MP1, MP2, MP3, MP4,
MP7, MP8, MP9, MP10,
MP11, MP12

B Tom uncie MPAKTUYCCKUX U naﬁopaTopHux 3aHATHH

6/4

[IpakTnueckoe 3aHATHE Ne3. «Homenknarypa
KHCIIOPOJIOCOAEPIKALIUX OPIraHUYECKUX COEAMHEHUI.

2/0

OK 01,
OK 02,
OK 03,

TIP66_OVILO7,
TIP69_OVIL07,
IIP610_OVYILO7




[MpakTnueckoe 3ansatue Ned, «Xummueckue W (QUINICCKHC 212 OK 04, JIP23, JIP25, JIP28,JIP29,
CBOMCTBa KHCIIOPOAOCOACPKAIINX OPTAHINICCKIX COCTHHCHUI. OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePIKAHME 2/2
Jlaboparopuoe 3amstue Ne2. «KadyecTBeHHbIE peakldd Ha 2/2 OK 01, I1P63_OVII.07,
KHCJIOPOICOICPKAIIINE OPTaHNIECCKUE BEIIICCTBAY. OK 02, I[1P65_OVII.07,
OK 03, [1P66_OVII.07,
OK 04, [1P68_OVII.07,
OK 05, I1P610_OVYILO07,
OK 06 I[MP611_OVILO07
OK 09 JIP12, JIP13,J1P20,
JIP23,JIP27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.4 Conepxanne 4/2
A3oTcoaep:kanue AMHWHOKHUCIIOTHI Kak aM(OTepHbIE OpPraHUYECKUE COCTUHEHUS. 2/0 OK 01, I1P61_OVIL.07,
OpraHu4ecKue du3nveckre U XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha MpUMepe OK 02, [1P62_OVII.07,
COeTMHEHM. MIMIFHA). Bronornieckoe 3HaUeHHEe aMHHOKHCIIOT. [1enTHabI. OK 03, I1P63_OVII.07,
benkn kak mpHUPOJHBIE BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS. OK 04, [1P64_OVII.07,
IlepBruuHas, BTOpMYHAsT M TPETHYHAas CTPYKTypa OEJKOB. OK 05, I1P69_OVIL.07,
XVUMUYeCcKre  CBOMCTBa  OENKOB: THAPOIHN3, JIEHATYpaIlus, OK 06, I1P610_OVIIL.07
KaueCTBCHHBIC PEaKIMK Ha OCIKU. DKCICPUMEHTAIbHBIE METO/IbI OK 07, JIP20, JIP22,JIP25,
W3yUYCHHS BEUICCTB W WX MPEBpAIlCHU: HAOIIOJCHUE U OMUCAHUE OK 08 JIP29,JIP32, JIP34
JEMOHCTPAIIMOHHBIX  ONBITOB:  JIEHATypalus  OelnKoB  TpH MP1, MP2, MP3, MP4,
HarpeBaHuM, IBETHBIC PEAKIIUN OCIIKOB. MP7, MP§, MP9, MP10,
MP11, MP12
B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH 2/2
IpodeccnonanbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2/2




JlaGopatophoe 3ansTue Ne3. «KauecTBeHHBIE peakK Ha OCITKU». 2/2 OK 01, I1P63_OVIL.07,
OK 02, I1P65_OVIL.07,
OK 03, I1P66_OVIIL.07,
OK 04, I1P68_OVIIL.07,
OK 05, [1P610_OVII.07,
OK 06 I1P611_OVII.07
OK 09 JIP12, JIP13,JIP20,
JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 Conep:xxanue 2/0
Boicokomouiekyasipuble | OCHOBHBIE TOHSTHS XHMHH BBICOKOMOJEKYIISIPHBIX COEIWHEHIIA: 2/0 OK 01, I1P62_OVIL.07,
COeIMHEeHUS. MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOIUMEPHU3ALIHY, OK 02, I1P63_OVIL.07,
cpemHsisi MoOJIeKyJisipHass Macca. OCHOBHBIE METONBI CHHTE3a OK 03, I1P65_OVIIL.07,
BBICOKOMOJICKYJISIDHBIX ~ COCOUHEHUN -  MOJHUMEpU3alus U OK 04, I1P69_OVII.07,
HOJIMKOHIEHCALIUS. OK 05, I1P610_OVII.07,
OK 06 [1P611_OVYIIL.07,
JIP2, JIP3,JIPS, JIP9,JIP20,
JIP27,J1P28,J1P29,J1P32,
MP2, MP3, MP4, MP7,
MP9, MP10, MP11, MP24
PA3JEJI 2 OBLIAS 1 HEOPTAHUYECKAS XUMMUSA 50/4
Tema 2.1 Conep:xanne 6/2
OcHOBHBIC TOHATUSA U XuMHUUeCKUi 3eMeHT. ATOM. Sipo aTtoMa, U30TOMNbl. DJIEKTPOHHAS 2/0 OK 01, I[1P61_OVII.07,
3aKOHBI XMMMH. 000JI0YKa. DHEepreTHUecKrue YpPOBHH, TIOAYPOBHH. ATOMHBIE OK 02, [1P66_OVII.07,
Crpoenue aToma. opbutanu, s-, p-, d- smemeHTsl. OCOOCHHOCTH pacHpeIeIeHHs OK 03, I1P69_OVIL.07,
Ilepnogu4yeckuii 3aKOH U | AJIEKTPOHOB IO OPOUTANISIM B aTOMax SJIEMEHTOB IEPBBIX YEThIpEX OK 04, [1P611_OVIIL.O7
Ilepuonnyeckas cucTeMa | NMepuoJoB. DIeKTpoHHas KoH(uUryparus atomoB. [lepuomudeckuii OK 05, JIP2, JIP3,JIPS, JIP9,JIP24,
XHMHYECKHX J)JIEMEHTOB | 3akoH W [lepmomuyeckas cucreMa XUMHYEeCKuX d3iemeHToB J[.U. OK 06, JIP25, JIP26, JIP32
JI.. Menneneena. MenpneneeBa. CBsi3p nepuoauyeckoro 3akoHa u llepuogmueckoit OK 07, MP2, MP4, MP9, MP10,
cucTeMbl  xuMmudeckux amemeHToB  J[.MI. Menneneea ¢ OK 08, MP16, MP21, MP22,
COBPEMEHHOM TEOpPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH MP24, MP26, MP28,
W3MEHEHUS] CBOWCTB XMMHYECKUX 3JIEMEHTOB M O0pa3yeMbIX HMHU MP30, MP38, MP39,
MIPOCTBIX U CIOKHBIX BELIECTB IO TPYIIIAM U MepuojaM. 3HaUCHHE MP46
MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH. 3aKOHBI XUMHH
B ToM unciie NpakKTHYeCKUX M J1a00pPATOPHBIX 3aHATHH 4/2




[Ipaktuueckoe 3anatue Ne5. «OCHOBHBIE 3aKOHBI B XHMHH H 2/0 OK 01, [IP66_OVII.07,
pacdeTsl 10 YPaBHEHUSIM XUMUYECKUX PEaKIHi». OK 02, I1P67_OVIIL.07,
[Mpaktnueckoe  3anstTHe Ne6.  «M3ydeHnme  MepHOANYIECKUX 2/2 OK 03, I1P69_OVII.07,
3aKOHOMEPHOCTEHN M UX B3aUMOCBS3H CO CTPOEHUEM aTOMOBY. OK 04, [1P610_OVYIIL.07
OK 05, JIP23, JIP25, JIP28,JIP29,
OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.2 Copep:xkanue 4/0
CtpoeHnue BemecTBa 1 | Buasl xuMuueckoil CBs3H (KOBaJCHTHAs HEMOJSIPHAS W ITOJIIpHAs, 4/0 OK 01, [1P61_OVII.07,
NPUPOAA XUMHYECKOI WOHHAs1, MeTaJuTHyecKas ). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM OK 02, [1P66_OVIIL.07,
cBsa3d. MHoroo6pasue | xumuyeckod CBs3W (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIH). OK 03, I1P69_OVIL.07,
BeLEeCTB. Bonmopoanast cBsa3b. BaneHTHOCTh. DIEKTPOOTPULATEIBLHOCTb. OK 04, [1P611_OVIIL.O7
Crenenb okuciaeHus. MoOHBI: KaTHOHBI M aHWOHBI. BelecTBa OK 05, JIP2, JIP3,JIP5, JIP9,J1P24,
MOJICKYJIIPHOTO W HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH OK 06, JIP25, JIP26, JIP32, MP2,
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIMYECKUX PELIETOK. OK 07, MP4, MP9, MP10, MP16,
3aBUCHMOCTh CBOMCTBa BEIIECTB OT THUINA KPUCTAIUIMYECKOU OK 08, MP21, MP22, MP24,
pELIETKH. MP26, MP28, MP30,
MP38, MP39, MP46
Tema 2.3 Copep:xkanne 6/0
Jucnepcuble cucrembl. | Jlucriepcabie cuctembl. Knaccudukanust AUCIIEPCHBIX CHCTEM I10 3/0 OK 01, I1P61_OVIL.07,
PactBopnl. coctaBy. CtpoeHue u (HakTOpsl YCTOWYMBOCTH JAHUCHEPCHBIX OK 02, [1P66_OVII.07,
DJIEKTPOTUTHYECKAS cucteM. Pacro3HaBaHMe MCTHHHBIX PAaCTBOPOB, KOJUIOMIHBIX OK 03, I1P69 OVIL.O07,
AUCCOLUALMSA pacTBopoB H rpyOomucnepcHblx cucteM. CTpoeHHe MHLEIIIBL. OK 04, [1P611_OVIIL.O7
PaccenBanme cBeTa TMpH MPOXOKICHUH CBETOBOTO ITydKa depes OK 05, JIP2, JIP3, JIPS, JIP9,
ONTHYECKH  HEOAHOpoAHyH  cpeny  (3ddexkra  Tunmans). OK 06, JIP24, JIP25, JIP26, JIP32,
UccnenoBanve  CBOMCTB ~ JUCHEPCHBIX  CUCTEM  JUISL  MX OK 07, MP2, MP4, MP9, MP10,
uaeHTU(GUKAIMA. DJICKTPOIIMTHYECKas aucconnanus. CHIbHBIE H OK 08, MP16, MP21, MP22,
ciabbie 31eKTposinThl. Cpeia BOJHBIX PACTBOPOB BEIISCTB: KUCIAS, MP24, MP26, MP28,
HeHTpabHasi, menoyHas. Peakiium noHHoro ooMeHa. MP30, MP38, MP39,
MP46
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE CO/lePKAHNE 1/0
Pemenne mnpakTHUKO-OPUEHTHPOBAHHBIX pAacUETHBIX 3aJaHUi Ha 1/0 OK 03 I1P61_OVIL.07,
JHCIIEPCHBIE  CHUCTEMBI,  HCIOJIb3yeMble B OBITOBOH M I1P63_OVIL.07

MPOU3BOJICTBEHHOM  JICSITEJILHOCTH  4EJIOBEKa, C  MO3UIMI
JKOJIOTHYECKOW  O€30MacHOCTH  TOCIEACTBUH W TPaMOTHBIX
peneHuid npodiiemM.

JIP12, JIP13, JIP26,
MP11, MP38, MP39,
MP46




B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH 2/0
[Ipaktuueckoe 3ansTue Ne7. «Pemenue 3ajgau Ha ompeneneHHE 2/0 OK 01, [1P66_OVIIL.07,
KOHIIEHTPALIH PACTBOPOBY OK 02, I1P67_OVIL.07,
OK 03, I1P69_OVIL.07,
OK 04, [1P610_OVYIIL.07,
OK 05, JIP16, JIP23, JIP25,
OK 06 JIP28,J1P29,
MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.4 Copep:xkanne 12/0
Kaaccnpuxanus KucnoTel kak »IeKTpoNuThl, WX KilacCH(HUKAIWA MO Pa3THIHBIM 2/0 OK 01, I1P63_OVIL.07,
HEOPraHn4ecKux npu3HakaM. XHMHUYECKHE CBOMCTBa KHUCIOT B CBET€ TEOPHUH OK 02, [1P64_OVIL.07,
cOeJUHEeHHH. ANEKTPONUTHIECKOH Ariccoranui. OcoOEHHOCTH B3aMMOJICHCTBHS OK 03, I1P65_OVIL.07,
KOHLICHTPUPOBAHHON CEPHOM M a30THOW KHUCIOT € METaJUIaMH. OK 04, I1P69_OVII.07,
OcHOBHBIE CITOCOOBI OTY4YEHUS KHCIOTHI. OK 05, [1P610_OVYIIL.07,
OcHOBaHHUSI KaK DJIEKTPOJHTHI, UX KIacCH(PUKALUSI 1O Pa3TUIHBIM OK 06, [1P611_OVYIIL.07
npu3HakaM. XHMHUYECKHE CBOMCTBA OCHOBAHHM B CBETE TEOPUHU OK 07, JIP2, JIP3,JIP9, JIP13,
3JIEKTPOJIUTUYECKON AuCcOMaluu. Pa3nokeHue HepacTBOPUMBIX B OK 08 JIP20, JIP24, JIP25, JIP26,
Bojiec OcHOBaHUH. OCHOBHBIE CIIOCOOBI MOJyYSHUS OCHOBAHUH. JIP27, JIP28, JIP29, JIP34
Comu kak »aexTpoiauTshl. Conu cpegHue, KHUCIbIE U OCHOBHBIE. MP2, MP4, MP7, MPS,
XUMHUYECKH CBOMCTBA COJIEH B CBETE TEOPHUM 3JIEKTPOIUTHUECKOU MP9, MP16, MP21,
nuccormarnui. Croco6pl monydeHusi coneit. ['maponms3 codeit. MP22, MP26, MP28,
Coneobpaszyronie U HecoseoOpasyromue okcuabl. OCHOBHEIE, MP30, MP46
amM(oOTepHble W KHUCIOTHBIE OKCHJABI. 3aBUCHMOCTh XapakTepa
OKCHJ]a OT CTENEHHM OKUCICHUS O00pa3yolmero ero Merama.
XUMHUYECKUE CBOMCTBA OKCUIOB. [TomyueHrne okCuaoB.
XapakTepUCTHKAa COCTaBa, CTPOCHUS, CBOMCTB, IOJNyYeHUS H
MPUMEHEHUS! OCHOBHBIX KJIaCCOB HEOPraHWYECKUX COCTUHEHUI:
OKCHJIOB, KHCIIOT, OCHOBaHMM u coineil. Homenknartypa
HEOpPraHMYEeCKHX BeIIeCTB. |'eHeTndeckas CBA3b HEOPraHUYEeCKUX
BEIIECTB, MPUHAUISKAIINX K Pa3IMIHBIM KJIaccaMm.
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COlePKaAHNE 2/0




OU3UKO-XUMUYECKUE  CBOMCTBA  HEOPraHUYECKUX  BEILECTB. 2/0 OK 01, IMP63 OVIIL.07,
XWMHYECKHE CBOHCTBA OCHOBHBIX KJIacCCOB HEOPTaHUYIECKUX OK 02, [1P64 OVII.07,
BemecTB (OKCHAOB, THAPOKCHUAOB, KHCIOT, COJIGH M Jp.). OK 03, I1P65_OVII.07,
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB TPOCTHIX BEIIECTB, OK 04, [1P69_OVII.07,
BOJOPOJHBIX COSAMHEHHH, BRICIITUX OKCHIIOB M THAPOKCHIIOB. OK 05, I1P610_OVYILO7,
OK 06, MP611_OVIILO7
OK 07, JIP2, JIP3, JIPY, JIP13,
OK 08, JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7, MPS8,
MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 8/0
[MpakTuueckoe 3aHsaTHEe Ne8. «DU3MKO-XUMUYECKHE CBOMCTBA 2/0 OK 01, I[1P66_OVII.07,
HEOPraHMYECKHUX BEIIECTBY OK 02, I1P69_OVIL.07,
[Tpaxtuueckoe 3anstre No9. «CocTaBieHue ypaBHEHHUI peakiuii Ha 2/0 OK 03, 11P610_OVIL.07,
THIPOIH3 COTeiiy. OK 04, JIP25, JIP28,J1P29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
IpodeccnonaaIbHO-OPHEHTHPOBAHHOE COlEP:KAHIE 4/0
JlaGoparopHoe 3ansTue Ned. «Peakiun HOHHOTO 0OMeHa». 2/0 OK 01, I1P63_OVIL.07,
OK 02, [1P65 OVIIL.07,
JlaboparopHoe 3aHsTue No5. «KauecTBeHHbBIE peakiu Ha cylbhaT- 2/0 OK 03, [1P66_OVII.07,
, KapOOHAaT-, CHJIUKAT- U XJIOPUI-aHUOHBD» OK 04, I[IP68 OVII.07,
OK 05, I1P610_OVYILO7,
OK 06 [MP611_OVYIIL.0O7
OK 09 JIP12, JIP13,J1P20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MPS§, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.5 Copep:xkanue 8/0




XuMnyecKkue peakium. Xumuyeckas peakmus. Kimaccudukaiuss XUMUYECKUX PEAKIHA B 4/0 OK 01, IMP63 OVIIL.07,
CKoOpoCTh XUMHYECKOH | HEOPraHWYECKOW ¥ OPraHWYeCKOW XWMHH. 3aKOH COXpaHEHHS OK 02, [1P64 OVII.07,
peaknun. XuMHU4YeCKOe | MAaccChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS PHEPTUU MPU OK 03, I1P65_OVII.07,
paBHOBecHE XUMUYECKUX peakiusax. CKOpoCTh peakluu, €€ 3aBUCUMOCTH OT OK 04, I1P69 OVIIL.07,
pasnmmyHBIX  (hakTopoB. OOpaTUMbBIE pEAKIUH. XHUMHYIECKOE OK 05, I1P610_OVYILO7,
paBHOBecrue. DakTOphI, BIHAIONINE HAa COCTOSHHE XHMHYECKOTO OK 06, IIP611_OVILO7,
paBHoBecus. I[lpunuun Jle-Illatenbe. IlOHATHS: «OKHCIHUTENDBY, OK 07, JIP2, JIP3, JIPY, JIP13,
«BOCCTAaHOBHUTEIIbY, «OKHUCIICHHUECY, «BOCCTAHOBJICHHUCY, OK 08 JIP20, JIP24, JIP25, JIP26,
«OKHMCIIUTEIbHO-BOCCTAHOBUTEILHBIE peaKIm». Tuner JIP27, JIP28, JIP29, JIP34
XMMHUUYECKUX PpPEAKUMA [0 MW3MEHEHUIO CTENEHH OKHUCICHUS MP2, MP4, MP7, MPS,
XUMHYCCKHUX SJICMECHTOB. MP9, MP16, MP21,
MP22, MP26, MP28,
MP30, MP46
B ToM umciie NpaKTHYECKHX M J1a00PATOPHBIX 3aHATHH 4/0
[paktuueckoe 3ausiTre Nel0. «BnusHue pa3nuuHbX (JakTOpoB Ha 2/0 OK 01, I1P66_OVIIL.07,
CKOPOCTh XUMUYECKOUN peakLum. OK 02, I1P69_OVII.07,
[IpakTuuaeckoe 3anstue Ne 11. «CocraBnenue ypaBaenuit OBP 2/0 OK 03, I[1P610_OVYIL.07
METOJOM BJIEKTPOHHOTO OaaHcay. OK 04, JIP23, JIP25, JIP28,JIP29,
OK 05, MP1, MP4, MP12, MP16,
OK 06 MP21, MP30, MP33,
MP38
Tema 2.6 Conepxanne 12/2
Meramabl. Hemeramnbl. | Meramisl. [lonoxkeHue MeTamwuioB B IlepHoaMUecKoil  cucTeMe 4/0 OK 01, I1P62_ OVILO7,
Oo0mue cnocodbl xuMuueckux  snemeHtoB  J M.  Menpeneesa. OcoOeHHOCTH OK 02, [1P63_OVII.07,
MOJy4YeHHs] MeTa/IJIOB CTPOEHUSI DJIEKTPOHHBIX 00O0JOYEeK aToMOB MeTayuioB. OOmme OK 03, I1P64 OVIL.O07,
¢u3uveckue  CBOicTBA  METaJIIOB. CnnaBel  METaJlIOB. OK 04, [1P65_OVII.07,
ONEKTPOXUMUYECKUN P HANPSHKEHUH METAUIOB. XUMHYECKHE OK 05, I1P69 OVIL.O07,
CBOWMCTBa BaXHEHIIMX METAIJIOB (HATPHHA, KM, KaJbIIHid, OK 06, I1P610_OVYILO7,
MarHui, aTIOMUHUHN, ITUHK, XPOM, JKeJIe30, MeJb) U UX COCAMHCHIIM. OK 07, I[IP611_OVILO07
OO0mue crocoObl MmojydeHus: MeTauioB. [IpuMeHeHne METalJIoB B OK 08 JIP2, JIP3,JIP9, JIP13,

Obity u TexHuke. Hemeramnsl. IlonokeHue HemeTaquioB B
Ilepuonnueckoit  cucreme  xumudeckux  anemeHros  JI.U.
MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.

JIP20, JIP24, JIP25, JIP26,
JIP27, JIP28, JIP29, JIP34
MP2, MP4, MP7,




dusnveckre CBOKMCTBA HEMETAUIOB. AJIOTPOIUS HEMETAIUIOB (Ha
MpuMepe KHUCIopoaa, cepwl, (ocdopa n yriaepoma). XuMHUIECKHAE

MP8, MP9, MP16, MP21,
MP22, MP26, MP28,

CBOHMCTBAa Ba)XHEHIIMX HEMETAUIOB (TajJOTeHOB, CEPHI, a30Ta, MP30, MP46
¢docdopa, yriaepoma u KpeMHHUS) M MX COCAUHEHHH (OKCHIOB,
KHCJIOPOJICOJCPIKAIIMX KHCIIOT, BOJIOPOJHBIX COSTUHCHUH).
IIpuMmeHeHre BaXXHEHIITNX HEMETAIIIIOB M UX COCTMHEHU.
IMpodeccnoHaAILHO-OPHEHTHPOBAHHOE COEPKAHIE 2/0
JlaTh XapakTepUCTUKY dJIeMeHTaM (cepeOdpo, Meb, ATFOMUHIN) KaK 2/0 OK 03 I1P61_OVIL.07,
METaJlJIaM C BBICOKOH 3JIEKTPONPOBOIHOCTHIO. 3HAUYEHHE METANJIOB I1P63_OVIL.07
U HEMETa/UIOB B IIPHUPOJE U JKU3HEACATEIBHOCTH 4YEIOBEKa WU JIP12, JIP13, JIP26
opranm3MoB. Kopposus MeTauioB: BUABI KOPPO3WH, CIIOCOOBI MP11, MP38, MP39,
3alIUTHl METAJUIOB OT KOppo3uu. YepHasi U LBETHAsE METAJLIYpIUsl. MP46
[IpakTHdeckoe MpPUMEHEHWE DJIEKTPONM3a ISl TOJYyYCHHS
HIETIOYHBIX, IEJIOYHO3EMENbHBIX METAUIOB U alMoMUHMS. CTEKIIO U
CHJTUKATHAs] POMBIIUICHHOCTb.
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHH 6/2
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlEP:KAHIE 6/2
JlaGopatopHoe 3ansaTHe Ne6. «KauecTBeHHBIE peakMy Ha KaTHOHBI 2/0 OK 01, OK I1P63_OVIL.07,
METAaJIOBY. 02, OK 03, [1P65 OVIIL.07,
JlabopaToproe 3ansTue Ne7. «Kopposuss METAIZIOB U CIOCOOBI 212 OK 04, OK [1P66_OVII.07,
3aIUTHl OT KOPPO3HM». 05, OK 06 [1P68_OVII.07,
Jlaboparoproe 3amsaTme Ne8. «UccnemoBanme (UBMYECKUX U 2/0 OK 09 I1P610_OVYILO7,
XUMHUYECKUX CBOICTB METAIJIOB X HEMETAJLIIOBY. [IP611_OVYIIL.07,
JIP12, JIP13, JIP20, JIP23,
JIP27, JIP29
MP2, MP3, MP4, MP7,
MP8, MP9, MP10, MP13,
MP16, MP21, MP30,
MP33, MP46
Tema 2.7 Copep:xkanue 2/0
XHUMHUS U KU3Hb Ponp xuMum B 0oOecriedeHnH SKOJIOTHYECKOM, SHEPTeTUYEeCKON U 1/0 OK 01, [1P61_OVII.07,
MUIIeBOH 0E30MacHOCTH, pa3BUTUU MenuiuHbl. [loHsATHE O OK 02, I1P63 OVIIL.07,
Hay4HbIX METOJaX IO3HAHUSA BEUIECTB U XUMHUYECKHX PEaKIIHM. OK 03, I1P65 OVIIL.07,
[IpencraBnenns o0 o0MMX HAYYHBIX MPHUHIUIAX MPOMBIILIEHHOTO OK 04, [1P69_OVII.07,
MOJTyYEHHUs] BXKHEHIINMX BemiecTB. YeloBeK B MHpE BEIIECTB H OK 05, MP610 OVYII.07,




MaTepHajoB: BayKHEHIINE CTPOUTEIbHBIC MaTepuanisbl, OK 06, [1P611_OVIIL.O7
KOHCTPYKITMOHHBIE ~MaTepHajbl, KpacKd, CTEKJIO, KepaMHKa, OK 07, JIP2, JIP3, JIPS, JIP9,
MaTepHuanbl I DJEKTPOHWKH, HaHOMAaTepHAbl, OpTaHUIECKUE H OK 08, JIP12, JIP13, JIP20, JIP22,
MUHepalbHble YA0OpeHHs. XUMHUs U 3A0POBbE UEIIOBEKaA: MpaBHila JIP23, JIP24, JIP25, JIP26,
HCITOJTB30BaHUS JIEKapCTBEHHBIX MIpEeTnaparoBs, TpaBUiIa JIP27, JIP28, JIP29, JIP32
0e30IacHOr0 HMCITOJIB30BAHMS IPENapaToB OBITOBOW XHMHH B MP1-MPS§, MP10, MP11,
MOBCEIHEBHOM KM3HU. MP13, MP16,
MP21,MP22, MP24,
MP26, MP28, MP30,
MP33, MP39, MP45
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE CO/leP:KAHNE 1/0
Penrenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha 1/0 OK 03 I1P61_OVIL.07,
CBOWMCTBa, COCTaB, NOJy4YeHHE U O€30MacHOe WCIIOIb30BaHNE I1P63_OVIIL.07,
Ba)XHEHIINX HEOPraHWYECKUX BEHICCTB B OBITY M MPaKTUYECKOH JIP12_OVIL.07

JeATeIbHOCTH 4eJI0BeKa. OOmue Ipe/ICTaBICHUS 0
MPOMBIIIICHHBIX CIIOcO0ax IONydeHUs] XMMHYECKHX BeIlecTB (Ha
IpUMepe MPOU3BOJICTBA CEPHOI KUCIIOTHI).

[Tpobnema 0TX0I0B ¥ TOOOYHBIX MPOAYKTOB.

JIP13, JIP26, MPI11,
MP38, MP39, MP46

HpOMe)RyTO'lHaH arrecranus KOMILIEKCHBIH 3a4€T ¢ OIlEHKOM

Bcero:

74/12




3.3 IlepeyeHb 1a00PaTOPHBIX U NPAKTHYECKUX 3aAHATHI

TeMbl JJ1a00pATOPHBIX U (WJIH)
NPaKTHYECKUX 3aHATHI

Kpatkoe conep:xanue/ onucanue (mejib padoThbl)

CrnenunajJn3upoBaHHoOe 000py10BaHue,
TeXHUYeCKHEe CPeICTBA, MPOrPaMMHOE
o0ecnieyenue (Mpu HEOOXOTUMOCTH)

Paznen 1. OPTAHUYECKAS XUMUSA

IIpakTH4yeckne 3aHATUSA

[IpakTuueckoe 3aHATHE Nel.
«HoMeHkmaTypa opraHn4ecKkrux BEIIECTB

CocraBneHue TONHBIX U COKPAICHHBIX CTPYKTYPHBIX (GOpMYI
OpPTaHWYECKUX BEUIECTB OTHAENBHBIX KIACCOB, HCIONB3YS HX
Ha3BaHHA IO CHCTEMATHYECKOW W TPHUBHAIHHOW HOMEHKJIAType
(aTHneH, aneTHieH, TAUIeprH, GeHon, GopMaIbaeru, yKCycHas
KHUCJIOTA, [JIALUH). Pacuers! pocrenmein (hopmybl
OpPTaHUYECKOW MOJIEKYIIbI, UCXOSI U3 AIIEMEHTHOTO cocTaBa (B %)
Henn paboTsr:

Hay‘II/ITBCH COCTaBJIAAITb Ha3BaHUA OPraHUYCCKUX BEIICCTB I10
MexayHaponnorr Homenkinatype (IUPAC) wu  crpouth wux
CTpYKTypHBIE (QopMmyibl. [lOHATH CBS3b MEXIYy CTpPOSHHEM
MOJIEKYJIbI ¥ €€ Ha3BaHUEM.

Ta6numa [1.1. Menneneena, Tabauia
TOMOJIOTHYECKOTO Psijia YIIICBOI0POI0B

IIpaxTrueckoe 3anstue No2. «'eHeTHueckas
CBSI3b MEXKAY KJIACCAMU YITIEBOAOPOIOBY

I'omomnorus, uzomepus. [Ipencrarnenue o kiaccudukanuu
OpraHWYecKuX BemiecTB. HoMeHkIaTypa opranndeckmx
COeIMHEeHHH (CHCTeMaTHIeCcKas) ¥ TPUBHAILHBIC HAa3BaHUSI.

Henu paboThr:

CI/ICTeMaTI/ISI/IpOBaTL 3HAHUS O TE€HETHYECKON CBS3U MCXKOY
KJIacCaMH OPTaHWYeCKHX COeqUHEeHHH. HayduThcs cOCTaBIATH
YpaBHCHUA peaKum‘/'I AJid OCYHIECTBJICHHUA HEIOYEK XUMHYCCKUX
NIPEBPALICHUN YIIIEBOAOPOIOB U UX NPOU3BOAHBIX.

Tab6numa J1.11. Menneneesa, Tabauna
TOMOJIOTHYECKOTO Psijia YIIIeBOI0POIOB

IIpakTuueckoe 3aHATHE Ne3.
«HoMeHknaTtypa  KHCIOPOZOCOAEPIKAIINX
OpPTaHMYECKUX COEITUHEHUI».

TpuBHaIbHAS ¥ MEXKTyHAPOIHAS HOMEHKIIATYpa, XUMUIECKHE
CBOMCTBA, CIIOCOOBI MTOIYIEHHSI CIIUPTOB M (DEHOJIOB, KAPOOHOBBIX
KHCJIOT U 3(UPOB, aJbJIETHAOB U KETOHOB.

Henu paboThr:

Bnameth HaBBIKAMH ~ COCTABJCHHS  CTPYKTYPHBIX  (opMyI
OpPraHuvYCCKUuX COCHHHCHHﬁ, HCIIOJIB30BaTh ImpaBujia
CHUCTEeMaTHYEeCKOH HOMEHKJIATYypbhl MpH WX Ha3zBaHWU. OBIaneTsh
HABBIKAMH PEIICHHS POCTEHINNX XUMHUECKHX 3a/1a4.

Tabmuua JI.11. Menaeneesa, Tabauma
TOMOJIOTHYECKOTO Psijia YIIIEBO0POI0B

IIpakTuueckoe 3ansatue Ned. «XuMudeckue

u ¢uznyeckue CBOMCTBA
KHCIJIOPOI0COAEPIKAIITIX OpTaHMYECKUX
COEITUHEHUI».

OrnpeneneHre KaYeCTBEHHBIX PEaKuii Ha OJJHOATOMHBIE U
MHOT0aTOMHBbIE cIUPThI. McciienoBaHne CBOMCTB YKCYCHOM
KHUCJIOTBIL.

Henu paboTsr:

HayuuTbcst UCNIOJIB30BaTh 3HAHUSI O CTPOEHHUM M CBOMCTBAx

Ta6muma J1.11. Menneneena, Tadauma
TOMOJIOTHYECKOIO Psijia YIIIEBOJI0POIOB




KHUCJIOPOJOCOACPKALIUX COCAUHEHUH ISl PEIICHUS PACUCTHBIX
3a/1a4 ¥ OCYIIECTBICHUS XUMUIECKUX MIPEBPAIICHUH.

Paznen 2. OBIIAA U HEOPTTAHUYECKAS XUMUA

IIpaktuueckoe 3ansTue NeS5. «OcHOBHBIE
3aKOHBI B XUMHUHU U PacyeThl [0 ypaBHEHUSIM
XUMUYECKUX PEaKLUil».

OTHOCHUTEIIEHBIC AaTOMHASI U MOJICKYJISIpHAst Macchl. MoJsipHas
Mmacca. KonruectBo BemecTBa. MaccoBast 10Jis BeleCTBa. 3aKOH
ABoraapo. Monsapaslii 00beM ra30B. OTHOCUTENIBHAS INTIOTHOCTH
razoB. PacueTsl 0 ypaBHEHUSIM XUMUUECKUX PEaKLUU €
HCTOJIb30BaHHEM MacCOBOM JIOJIM BEIIECTBa, 00beMa
(HOpMaITbHBIE YCIIOBHS) Ta30B, KOINYECTBA BEIIECTBA

Iens:

Hay‘II/ITBCH MMPUMCHSATb CTCXUOMETPUUICCKUEC 3aKOHBI JJIs
MIPOTHO3MPOBAHUS MacChl M 00beMa MPOAYKTOB PEAKIIUH B
peaNbHBIX YCIOBHAX MPOM3BOJICTRA.

Tabmuna «[ICX2 I.1. MenneneeBay, Tabmauia
«PacTBOpUMOCTH KUCIIOT, OCHOBAHUH, COJIEW».

IIpaktuueckoe 3anstue Ne6.

«3yueHue [IEPUOJUYCCKUX
3aKOHOMEPHOCTE M HMX B3aUMOCBS3H CO
CTPOEHHEM aTOMOBY.

ITonoxenue snementoB B lleproguueckoil cucteMe XUMUYECKHUX

anementoB  JI.M. MenneneeBa. (OcOOEHHOCTH  CTPOSHHS
3JIEKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB.
Lens:

CdopmupoBaTh yMEHUE BBISBIIATH B3aUMOCBSI3b MEKTY
I0JIOKEHUEM XMMHUYECKoro 3nemenTa B [lepuoanyeckoit cucreme,
CTPOCHHUEM €r0 aTOMa U XUMHUYECKUMH CBOWCTBAMH, a TAKXKE
HAY4IHUTHCS IPOrHO3UPOBATE (POPMYJIBI COEAMHEHUI Ha OCHOBE
3aKOHOMEPHOCTEM.

Tabmuna «I1ICXD JI.1. Menneneepay,
E)JICKTpOXI/IMI/I‘-ICCKI/Iﬁ pSII[ HaHpH)KeHI/IH METaIJIOB,
Tabnmia «PacTBOPUMOCTH KUCIIOT, OCHOBAaHHH,
coeiy.

IIpakTnueckoe 3ansatue Ne7. «Pemenne
3a1a4 Ha onpejesieHre KOHLIECHTPaluu
pacTBOpOB»

PactBopbl. KoHieHTpalys, crnocoObl BBIPKEHUS KOHIICHTPAIHH
pPacTBOPOB.

Henu paboTel: Hayuntbest pacCUUTHIBATE KOHIIEHTPAIIUIO
pacTBOPOB Pa3TUIHBIMU CIIOCOOAMU (MaccoBast IOJISI, MOJISIpHAS
KOHIICHTPAIHSI), BBITOJHATH OOpPATHBIE pacueThl JIs
MPUTOTOBJICHUS PACTBOPOB 33JJAHHOM KOHIICHTPAIIUH, TPUMEHSITh
(hopMyJIbl B TPAKTHUECKUX CUTYAIUSX.

Tabmuna «I1CXD JI.W. MeHueneeBay.
DIIEKTPOXUMHUYECKUN sl HANPs>KEHUA
MeTaJuIoB, Tabiuia «PacTBOPUMOCTH KUCIOT,
OCHOBAHMWH, COJIE».

IIpaktuaeckoe 3ansTHe Ne8. «®Pusnko-
XUMHUYECKHE CBOMCTBA  HEOPraHUYECKHX
BEILIECTBY

CocTraBreHue ypaBHEHUH XUMHUYECKUX PEAKIIUN C Y9aCTHEM
IIPOCTBIX U CIOKHBIX HEOPraHUYECKUX BEILECTB: METAIUIOB U
HEMETAIIJIOB; OKCH/IOB METAJUIOB, HEMETAIIJIOB U aM(pOTEPHBIX
JJIEMEHTOB; HEOPTaHMUYECKHUX KHCIIOT, OCHOBAaHUH M aM(pOTEpHBIX
THIPOKCHJIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIUX UX
CBOICTBA.

ens paboTsr:

HAay4HUThCs HA3bIBATh BEILECTBA PA3JIMYHBIX KIIACCOB BELIECTB I10
CHCTEMAaTH4YeCKOM HOMEHKJAType, M COCTaBITH  (opMyssl

Tabmuma «IICXD JI.1. MeHueneeBay,
ANEKTPOXUMHUYECKUN PSIJT HAPSKCHHUS METAILIOB,
Tabyuia «PacTBOPUMOCTH KUCIIOT, OCHOBaHHIA,
coJien».




XUMUYECKUX BEILECTB, ONPEACNATh MPUHAAICKHOCTh K KJaccy,
HaydUTHCS COCTaBISATh YpPaBHEHUS XUMHUYECKHX PEaKIHi,
XapaKTEePU3YIOIINX X CBONCTBA.

IIpaktuueckoe 3ansatue Ne 9. «CocraBnenue
YpPaBHEHUI peaklMil Ha THUIPOJIN3 COJIEI».

HUccnenoBanue cpenbl pacTBOPOB coseid, 00pa3oBaHHBIX
CWJIBHBIMHU U CJIA0BIMU TPOTONIUTAMU. V3ydeHne ux peakiui ¢
pacTBopaMH MIeJI0YH U KapOoHATa HATPUSI.

Lenu paGoTsr:

1.HayuuThCs COCTaBIIATH ypaBHEHHUSI THAPOIN3a COJICH;

2. Hay4uThCst onpenensTh THITBI THAPOIN3a;

3.YMeTh NOATBEPIKAATH MPOIECChl YPABHEHUSIMH PEaKIIUi.

Taomuma «I1CXD JI.1. MenneneeBay.
DNCKTPOXUMUYCCKHUH PST HANPSKESHUS
MeTaJuIoB, TabymIa «PacTBOPUMOCTH KHCIOT,
OCHOBAHWH, COJIEI».

IIpaktuueckoe 3anstue Ne 10. «Bnusaue
pa3IuYHBIX PaKTOPOB HA CKOPOCTh
XUMUYECKOH peaKIum».

CKOpOoCTh peaklyu, €€ 3aBUCUMOCTh OT pa3lWYHbIX (PakTOpOB.
OOpatumble peakiuuu. XuUMHYECKoe paBHoBecue. DaKTOpHI,
BIUAIONIVE HAa COCTOSHUE XMMHYECKOro paBHOBecus. [IpuHImN
JIe Ilarense.

Iens:

1. Hayuutbcst paccUuThIBaTh CKOPOCTh XUMHUYECKON PEaKIUY;

2. HayunThcst onpenensts (pakTopbl, KOTOPBIE BIUSIOT Ha
CMEIIEHNUE PaBHOBECHE;

3.3aKpenuTh YMEHHE ONpEAENATh HalpaBiICHUE
XHUMHUYECKOTO PaBHOBECHS.

CMEILEHNS

Taomuma «I1CXD JI.1. MenneneeBay.
ONEeKTPOXUMUYECKHUH Psii HANPsKEHUS
MeTaJIoB, Tabnuma «PacTBOpUMOCTH KHCIIOT,
OCHOBaHMI, COJICII».

[IpakTuueckoe 3ansTre Ne 11.
«Coctasnenue ypaBaenuit OBP metogom
AIIEKTPOHHOTO Oanancay.

[ToHATHA: «OKHCTUTENDY, KBOCCTAHOBUTENDY, «OKHCIICHHEY,
«BOCCTaHOBJIEHHE», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumy». TUITBI XUMUYECKUX PeaKfid 0 U3MEHEHHIO CTEIIEHU
OKHCJICHUSI XUMHUYECKHX 3JIEMEHTOB.

1. YriyOuTh 3HaHUS 110 cocTaBieHN0 ypaBHeHnit OBP MeTonom
3JIEKTPOHHOTO OanaHca;

2. VI3y4nTh HOHHO-3JIEKTPOHHBIN METOJ] COCTABIECHUIO YPABHEHHI
OBP, nokasars ero npeuMyuiectTsa B GOpMUpOBaHUN YMEHUH
MIPOrHO3MPOBaHUA HampasJieHus mporekanuss OBP B pacTBopax.

Tabmuna «IICXD JI.1. MeHueneeBay.
DNCKTPOXUMUYCCKHUH PSiJT HATIPSKESHUS
MeTaIIoB, Tabiuma «PacTBOpUMOCTH KHCIIOT,
OCHOBaHHH, COJICI.

JlaGopaTopHbIe 3aHATHS

Paznea 1. OPTAHUYECKAS XUMUS

Jlaboparopuoe 3anstre Nel. «CBolicTBa
YIIIEBOJAOPOIOBY»

[Ipuponnslii ra3 u nomyTHele HedTsHble Ta3pl. HedTts u ee
npoucxoxnaeHne. CrocoObl mepepaboTkH He(TH: IEperoHka,
KPEKHMHT (TepMHYECKUH, KaTaUTHYeCKui), nmuponu3. [IpoayKTsl
nepepadoTku HeTH, UX NPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOIyKThI €ro nepepadoTKu.

emu paboThr:

HayYUTHhCSl  IKCIEPUMEHTAIBHO,

MOJIy4aTh  YTJIIEBOJOPOJIBL,

PeakTtuBbl: Auerar HaTpus 6€3BOAHBIN
(CHsCOONa), marponHnas m3Becth (NaOH +
Ca0, cmecnh), cMmech Xuaknx ankaHoB (CnHzy+2),
cMmech xuakux ankeHoB (CyHz,), OpomHas Bosia
(Brz (aq)), pactBop ammuaka (NHs (aq)), kapoua
kanbnmst (CaCz), autpar cepedpa (AgNO:s),
stunoBeiid cupt (C2HsOH), nuatninossiit agup




aHAIU3UPOBATh CBOICTBa  yTJIEBOJOPOJIOB,
CBOMCTBA yPaBHEHUSIMHU PEAKIIHIL.

MOJITBEPIKAATH

((Csz)zO), OCH30M (CGHG), BOJa
nmuctmrpoBannas (H:20), cepHas kucnora
(H2S04), muxpomar kamus (K2Cr207),
JaKMycOBasi Oymara CHHSIS

Xumugeckas mocyaa: [IpoOupku, mpoOku ¢
ra300TBOJIHBIMH TPYOKaMHu (4acTh C OTTSIHYTHIM
KOHIIOM), Yaika ¢paphopoBasi, CTEKISTHHbIE
MAJIOYKH.

Ob6opynoanue: ['openka (CTupTOBKa WK
ra3oBasi), CIMYKH, IITATHB AJIsl TPOOHPOK,
MUHIICT, BBITSDKHOM MIKad

Jlaboparopuoe 3ausTie Ne2. KauecTBeHHBIE
peaxkuuu Ha KHCJIOPOJCOACpIKaIINe
OpraHUYECKHUE BEIIECTBA.

[penenpHpIe OTHOATOMHBIE H MHOTOATOMHBIC CITUPTHI.
KapOoHoBBIC KHCITOTHL. ANBICTHAB U (PEHOJIBI.

Hay‘II/ITBCH IIPOBOJUTH Ka4€CTBCHHBIC pCaKknuumn Ha
MHOT'OQTOMHBIC CIIMPTHI, aJIbACTHbI u Kap6OHOBbIC KHUCJIOTHI,
03HAKOMHTBLCS C MX CBOWCTBAMHU M MpUMeHeHHeM. KaduecTBeHHbIC
PpeaKLuu NOATBEPAUTE YPABHEHUSMH PEaKLUi.

Peaktussl: Cynbdat mequ(ll) pactBop (CuSOs),
runpokcus Hatpus pacteop (NaOH), rmumepun
(CsHsgOs), ammuauHbIii pacTBOp OKCHJa cepedpa /
peaktuB Tomnenca ([Ag(NHs)2]OH), popmanuu
(HCHO) nnm rmoxo3a pactBop (CsHi20s),
ykcycHas kucinota (CH:COOH), metunopanx,
¢denondranenn, Marauii ctpyxku (Mg),
kapOonat HaTpusi(Na2COs).

[Mocyna: IIpoOupkw, cTakan (715 BOJASTHON
0aHM), MUIIETKU WM KaIleIbHUIIBI,
Oo6opynosanue: llItaTuB 111 TPOOHPOK,
3aIUTHBIE OYKH, IEPYATKH.

JlaGoparopHoe 3aHATHE Ne3,

«KauecTBeHHBIC pCaKnuun Ha OeIKm.

AMUHBI. AMUHOKHCIOTEI.

Lens:

HayuuThcst mpoBOANTE KaueCTBEHHBIE PEakIy Ha OEJKH,
3aKpPENUTh YMEHHUE COCTABIISITh YPaBHEHHUS KaueCTBEHHBIX
peakmuii.a

PeakTuBbl: 0esloK KypHHOTO stifna (anp0yMuH),
MOJIOKO, KOHIICHTPUPOBAHHAS COJISTHAs KHCIOTa
(HC1), rumpokcun Hatpust (NaOH) wu
rugpokcun kanust (KOH), cynsdar mean(1l)
(CuSO04), KOHIEHTPUPOBAaHHAS a30THAS KUCIIOTa
(HNQO:s), anerar ceunna(ll) ((CHsCOO):Pb),
TITUIEPHH, 3TUIOBBIN CITUPT, BOJIA
JUCTUJLTUPOBAHHAS.

[Tocyna: mpoOUPKY CTEKISAHHBIE, TUIETKY,
CTaKaH XUMHUYECKUH (7151 TPUTOTOBIICHHUS
pacTBopa Oenka, 150-200 ).

O0opynoBaHue: MWTATUB JTA0OPATOPHBIN C
JiepXKaTeseM, CIUPTOBKa (MM ra30Basi TOpeska),
CIIMYKH VJTH 32)KUTAJIKA, CTEKIISIHHBIC TTAJIOYKH.




Paznen 2. OBIIAS U HEOPTAHUYECKASA XUMMUSA

JlaboparopHoe 3aHsTue Ned. «Peakimu
HOHHOTO OOMEHaY.

Hccnenoanue THIOB (TI0 COCTaBY M KOJIMYESCTBY HCXOHBIX H
00pa3yromuxcs BEIecTB) U MPU3HAKOB XUMHUIECKUX PEaKIIni.
IIpoBeneHme peakuii HOHHOTO OOMEHa, OTIPEACIICHIE CPEIbI
BOJIHBIX PACTBOPOB. 3aJaHUs Ha COCTABICHUE MOHHBIX PEAKIIMID».
Iens:

OIPEACNATh CPEAy PAacTBOPOB BEIIECTB; COCTAaBISATH YPAaBHEHUS
peaKkumii B MOJEKYJSIPHOM KW HWOHHOM BHUJIE; IPOBOIUTH PEAKLIMU
B3aMMOJICHCTBHS COJICH C KUCTIOTaMH, IIEJIOYaMH M MKy COOOM.

PeaxTuBsl: pactBop ruapokcuaa Hatpust (NaOH)
i kaaust (KOH), pacTBop COJSTHO# KUCIOTHI
(HCI) nmm cepnoit kucinotsl (H2S04),
¢denondranenn, pacteop xiopuna xenesa(Ill)
(FeCl3), pactBop cynbdara meau(ll) (CuSO4),
pactBop kapoonara Hatpus (Na2CO3), pactBop
autpata ceuHIA(Il) (Pb(NO3)2) mm anerarta
ceunna(ll), pacteop noguna xanus (KI), pactsop
cynbara amomunus (Al2(SO4)3), pactBop
xnopuna Harpus (NaCl), Boga
JUCTUWUIMPOBAHHAs, YHUBECPCAJIbHAA
WHIWKaTOpHAas Oymara.

[Tocyna: mpoOUPKY CTEKNIAHHBIE, TUIETKY,
mTaTuB 1J14 HpO6I/IpOK, CTaKaHbl XUMHWYCCKHCE,
CTCKJISIHHBIC ITAJIOYKU.

O06opynoBaHHe: MITATUB JTAOOPATOPHEIH,
JIeprKaTelb sl IpOOHPOK.

JlaGoparopHoe 3aHATUE Nes.
«KauecTBeHHBIE peaknud Ha Cyabdar-,
KapOOHAT-, CUIIMKAT- U XJIOPUI-aHHOHbD»

AHI/IOHLI, KaTUOHbI, KAUCCTBCHHBIC PCAKIINH.

Iens:
chopMUpPOBaTh yYMEHHUS MPOBOAUTH KAYECTBEHHBIE pEaKIUU Ha
AHHUOHBI, HUCIIOJIb30BaTh COOTBCTCTBYIOIIIHE PCaKTUBBL JJISL

WJCHTU(QHUKAIIMY HEOPTaHMYECKHX BEIIECTB M IOJTBEPKIAThH
HabJro1aeMble XMMUYECKHE TPOLECCHl YPaBHEHUSIMH PEaKLUil B
MOJIEKYJISIPHOW ¥ HIOHHOU (hopmax.

PeaxTuBsl: pactBop ruapokcuaa Hatpust (NaOH)
nmu kanust (KOH), pacTBop COJNSIHOM KHUCTOTHI
(HCI) umu cepnotit kucnots! (H2S04),
(denondranenn, pacteop xyopunaa xemneza(lll)
(FeCl3), pactop cynbdara meau(ll) (CuSO4),
pactBop KapOoHara Hatpus (Na2CO3), pacTBop
Hutpara ceuHna(ll) (Pb(NO3)2) unu anerata
ceunna(Il), pacrsop noauna xamus (KI), pactsop
cynbdara amomunus (Al2(SO4)3), pactop
xnopuna Harpus (NaCl), Boga
JUCTUIIMPOBAaHHAs, YHUBEpCATbHAS
WHIMKaTOpHAs Oymara.

[Tocyna: mpoOUPKY CTEKISAHHBIE, TUIETKH,
NITATHB JUIsl TPOOUPOK, CTAKAHBI XHMUYECKHE,
CTEKJISIHHBIE MATOYKH.

O0bopynoBaHue: MTATUB Ja0OPATOPHBIH,
JiepXKaTenb Al IPOOHPOK.




JlaGopatopHoe
«KauecTBeHHBIE
METAILIOBY.

Mertamsl. CBoMcTBa METAIIOB. DNEKTPOXUMUUECKUN PSIT
HaNpsDKEHUS] METaJLIOB.

Iens:

Hayuuthcst mpoBOAUTH KaUECTBEHHbIE pEaKIM HAa HOHBI
METaJUIOB, 3aKPENUTh YMEHUE COCTABIISITh YPABHEHUS B
MOJICKYJISIPHOM M HOHHOM BHJIE.

PeaxTuBsl: pactBop cynbdata xeneza(ll)
(FeS0a4), pactBop xmopuna xeneza(lll) (FeCls),
pacTBop KpacHo kposiHOH coiu Ks[Fe(CN)s],
pacTBop xentoii kpoBsiHOH conn Ka[Fe(CN)s],
pactBop xnopuaa 6apus (BaClz), pactBop
HuTpara cepedbpa (AgNOs), pacTBOp XJIopuaa
Hatpust (NaCl), pactBop cynbdara meau(Il)
(CuSO0a4), pacTBOp THAPOKCUIA AMMOHHUS
(NH4OH, ammuadnas Bosia), Bojia
JTUCTUILTUPOBAHHAS.

[Tocyna: mpoOUPKY CTEKISAHHBIE, MTUIETKH,
IITaTUB JJIs1 IPOOHPOK.

O06opynoBaHHe: MITATUB JTAOOPATOPHEIH,
JiepKaTeNb JJsl IPOOUPOK, CTEKIISIHHBIC TTaJIOUYKH.

Jlaboparoproe 3aHsATHE No7.

METalIoB U
KOPPO3HN».

«Koppo3zus

MerTaisl 1 U31€11sI U3 HUX, COTIPUKACasCh C BO3AYXOM, BOJOH U
Pa3IMYHBIMU arpECCUBHBIMU peareHTaMu, IOCTETIEHHO
[IO/IBEPratoTcs pa3pyleHUI0, KOPPO3UH.

Koppo3us — 310 paspyiienne Metaiia B pe3yabTaTe ero Gu3uKo-
XUMHUYECKOT0 B3aUMOJEHCTBUS C OKpyxatouiei cpenoit. [pu
9TOM METAJUTBI OKUCIISIOTCS U 00pa3yroT

MPOAYKTHI, COCTaB KOTOPBIX 3aBUCHUT OT YCIOBHH KOPPO3HH.
Henu paboTsr:

03HAaKOMJIEHHUE C MPOLECCAMU XUMHUUYECKON U 3JIEKTPOXUMHUYECKON
KOPPO3UH, TPOTEKAIOLIUMH B Pa3INYHBIX CPeax, 1 HEKOTOPBIMHU
MeTo/1aMu O0pBOBI C KOPPO3UEH.

PeakTuBsr:

Maruuit (rpanyinsl) (Mg), Boaa
nuctuirpoBanHas (H20), xmopua aMMoHus
(maceimennsiid pactBop) (NH4Cl), cepras
kucnora (0,01 1. 1 ~10% pactBop) (H2S0.),
consiHas kucnora (pactsop) (HCI), ruapokena
Hatpus (pactBop) (NaOH), xyopun Hatpus
(pactBop) (NaCl), xmopu maraus (pacTBop)
(MgClz), rekcanmanodeppar (I11) xamms
(pactBop) (K3[Fe(CN)s]), meanas miactuna (Cu),
IIMHKOBAs TUIACTHHA (Zn), )Kelle3Has TUIacCTHHA
(wmm tBO316) (Fe), cranbhas miactuna (Fe + C),
KeJe30 ouMHKoBaHHOe (monocka) (Fe + Zn),
xene3o rysxeHoe (monocka) (Fe + Sn), menHbIit
npoBoaHUK (Cu).

[Mocyna: mpoOUPKYU CTEKIISHHBIE, TUIETKH,
NITATHB JUIs1 IPOOUPOK, CTAKAHBI XHMUYECKUE,
CTEKJISIHHBIE MATOYKH.

O06opytoBaHUE: MTATUB Ja00PATOPHBIH,
Jiep>KaTeltb 1 MPOOUPOK.




Jlaboparophuoe 3ansatue Ne§. «MccnenoBanue
(m3uyecknXx W XUMHYECKHX  CBOWCTB
METAJIJIOB U HEMETAJIIOBY.

OOmue ¢usnyeckre CBOMCTBA METALNIOB W HEMETAIUIOB.
DIEKTPOXUMHYSCKHA PSIT HAMPSHKEHUH METaIoB. XUMHYECCKUE
CBOMCTBA BaKHEUIINX METANIOB U HEMETAJJIOB, UX COCIUHEHUN.
Henu paboTsr:

O3HAaKOMHTBHCS C OCHOBHBIMH BHIaMH METAIIJIOB U HEMETAJLIOB,
X GU3HKO-MEXaHUICCKUMHU CBOMCTBAMHU M 001aCTHIO
MPUMEHCHUS; M3YYUTh OOIIYI0 TEPMUHOJIOTHIO, IPUHSTYIO
JIEHCTBYIONTUMU CTaHAapTAMU Ha METAJLJIBl U HEMETAJLIBL.

Marnwii (JieHTa, cTpyxka) (Mg), cepa (opomok)
(S), umaK (TpaHynBl, MOPOMIOK) (Zn), KHCIOTa
comstHass  (HCl), xpemams oxcupa (ITOPOIIIOK)
(Si02), natpus rugpoxcun (pactsop) (NaOH),
Hatpuii (meramun) (Na), Kammsi TepMaHTaHaT
(KMnOs4), Boga quCTHIUTPOBAaHHAS

[IpoOupku, cTakaH XWUMHYECKHH, CTyNKa C
MECTUKOM, JIOKEUKa XMMUYECKasi, ra300TBOAHAS
TpyOKa, IITaTWB [JIsi TPOOHWPOK, CIHPTOBKA,
cnnuky, Cerka acOecToBas, MUHLET, HOX ISt
PE3KH HATpPUs, 3aLIUTHBIC OYKH, IEPYATKH.




4 YCJIOBUA PEAJIN3ALIMY YYEBHOM JACHUILIAHBI

4.1 MaTepuajibHO-TEXHHYECKOe o0ecreueHue

Jlnst peanmu3any porpaMMbl yu4eOHOH JUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUINE CIIeIUAIbHbIC
MIOMEUICHUS:

Kabuner ((ECTGCTBGHHOHay‘IHBIX JUCHHUITIINH)), OCHaLHGHHBIﬁ B COOTBCTCTBHUU C IPUITOKCHUCM 3
00pa3oBaTeNbHON MPOTrPaMMBI.

Jlaboparopuss «XUMHUU», OCHAIICHHAas B COOTBETCTBUU C MPWIOKCHHEM 3 00pa3oBaTeIbHON
MIPOrpaMMBl.

HOMGH_IGHI/IC JJIsL BOCHHUTATEIHHOMN pa6OTBI, OCHAlICHHOC B COOTBCTCTBHUU C IPHIIOKCHUCM 3
00pa30BaTeNbHON MPOTrPaMMBI.

KommnbroTepHsiii Kj1acc, OCHAIIEHHBIM B COOTBETCTBUU C MPUIIOKEHHEM 3 00pa3oBaTeIbHOMN
MIPOrpaMMBl.

4.2 YueOHO-MeTOoAHYecKOe H HMH(OPMAIIMHOHHOE o0ecTiedeHne peau3aluu MPOrpaMMbl

OcHOBHbIE HCTOYHHKH:

1. T'abpuensn, O. C. Xumus : 10-it kiacc : 6a30Bblil ypoBeHsb : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CrnagkoB. — 7-¢ u3a., ctep. — Mocksa : [Ipocsemenne, 2025. — 128 ¢. — ISBN
978-5-09-120190-1. — TekcT : anmekTpoHHbIH // JlaHb : 35MeKTpoHHO-OMOIMoTeunas cucrema. — URL:
https://e.lanbook.com/book/473033 (nmara obpamenus: 26.03.2026). — Pexum moctyma: ajsi aBTOPH3.
M0JIb30BaTENEH.

2. T'abpuensn, O. C. Xumus : 11-i knace : 6a30Beiid ypoBeHs : yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CrnaakoB. — 7-e¢ u3a., ctep. — Mocksa : IIpocemenue, 2025. — 127 ¢. — ISBN
978-5-09-120191-8. — Texct : anektpoHHsbli // Jlaub : snekTpoHHO-Onbmmoreynas cucrema. — URL:
https://e.lanbook.com/book/497801 (mara oOpamenus: 26.03.2026). — Pexxum nocryma: s aBTOPH3.
II0JIb30BaTENEH.

3. Pymsutuc, I'. E. Xumus : 6a3oBblit ypoBeHs : yueOHuk / I'. E. Pymsutuc, @. I'. denpaman. — 2-e
3., crep. — Mocksa : [lpocsemenue, 2025. — 336 c¢. — ISBN 978-5-09-121347-8. — Tekcrt :
3JIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOIMOTEeYHAs CHUCTEMA. — URL:
https://e.lanbook.com/book/473036 (nmata oOpamenusi: 21.04.2026). — Pexxum noctyma: ajis aBTOpHU3.
IOJIb30BaTENEN.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Xumus : 10-i knace : yrmy6nénnbiil ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun [u ap.] ; mox penakuuei B. B. Jlyauna. — 12-e u3zn., ctep. — Mocksa : IIpocsemenne, 2025.
— 446 c. — ISBN 978-5-09-120709-5. — TexkcT : aneKkTpoHHbIH // JIaHb : 31€KTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/497798 (mara oGpamienus: 26.03.2026). — Pexum
JOCTYyMa: JUIsl aBTOPHU3. OJIb30BaTeNeH.

2. Xumus : 11-if kmace : yriyOnéHHbIid ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. Jlynun ; nox penakuueii B. B. Jlyauna. — 12-e u3z., crep. — Mocksa : [IpocBemnienue,
2025. — 478 c. — ISBN 978-5-09-120710-1. — Texkct : 31ekTpoHHBIN // JIaHB : 3JIEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/497804 (nara oopamenus: 26.03.2026). —
Pesxxum nocTyna: st aBTOpH3. TOJIb30BaTENEH.

HNuTepHeT-pecypcebl:

1. Ilencomer : IlepBbIii HAIMOHAIBHBIA TICUXOJOTO- Teaarorndyeckuii MHCTUTYT : caWT. URL :
https://pedsovet.org/ (mata oopamienus: 26.03.2026). — TekcT : 3JCKTPOHHBIH.

2. AnxumuK. DJNeKTpoHHBIA xypHan : cautT. - URL: http://www.alhimik.ru (mata oOpareHus:
26.03.2026). — TekcT : 2JIeKTPOHHBIH.

3. Xumus. O6pa3zoBaTeabHBIN CalT I mKOABHHKOB : caT. - URL : http://hemi.wallst.ru/ (nara
obparnienus: 26.03.2026). — TeKCT : 2IEKTPOHHBIH.
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5 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOMN JUCIUIIJIMHBI
KoHTponb 1 o11eHKa pe3yIbTaTOB OCBOCHHS JUCIUIUINHBI OCYIIECTBIISICTCS MPETIOIaBaTeNIeM B
MIPOILIECCE TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIIUU.
5.1 Tekyuuii KOHTPOJIb

Koutponupyem Kpure
. gasuerz,l HaumenoBanue ppm P
Ne (Temb1) yueOHOi Kontponupyemsie pesynsratsl (OK, I1P, JIP, MP) OLICHOYHOT'O OLEHKH
cpencTBa
JUUCITUTLTAHBI
1 | Pazmenl OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KonTpoipHas Cwm.
Opraanueckas 08, ITP61_OVIIL.07, I[1P62_OVII.07, ITP63_OVIIL.07, pabora HIDKE
XUMHS [1P64_OVIL.07, ITP65_OVYIL07, ITP66_OVIIL.07, Tect
[1P67_OVIL.07, ITP68_OVYIL07, ITP69_OVIIL.07,
I[1P610_OVIL07, ITP611_OVYILO7.
JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,
JIP22, JIP23, JIP24, JIP25, JIP26, JIP27, JIP28, JIP29
MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46
2 | Temal.l OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tect Cwum.
Teopermueckue | [TP62_OVIIL.07, [TP69_OVIL.07, JIP3, JIPS, JIPY, JIP12, HIXKe
OCHOBBI JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1, MP2,
OpraHNu4eCcKOn MP3, MP21
XUMHAH
3 | Temal.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Yr1eBoa0poabt 08, OK 09, I[TP61_OVII.07, [TP62_OVII1.07, [IpakTuueckas HIDKE
I1P63_OVIL.07, ITP64_OVYIL07, ITP69_OVII.07, pabora
I1P610_OVIIL.07. (mpakTryeckoe
JIP20, JIP22 JIP25, JIP29,J1P32, JIP34, MP1, MP2, MP3, 3a/laHue)
MP4, MP7, MP8, MP9, MP10, MP11, MP12
4 | Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kucnoponconep | 08, OK 09, [TP61_OVII.07, ITP62_OVYIL.07, [IpakTnueckas HIDKE
Kalye I1P63_OVII.07, ITP64_OVYIIL.07, ITP69_OVII.07, paborta
OpraHUYECKUE I1P610_OVIIL.07, JIP20, JIP22,JIP25, JIP29,J]1P32, JIP34 (TpakTHgeckoe
COEqUHEHUS MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, 3a/TaHHE)
MP12
5 | Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 09 Tecr Cwm.
Azotconepxainu | [TP62_OVIIL.07, [TP69_OVIL.07, JIP3, JIPS, JIPY, JIP12, HUKE
e opranmueckue | JIP13, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34, MP1, MP2,
COEIMHEHUS. MP3, MP21
6 | Temal.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect CwMm.
Bricokomontekyn | [TP62_OVII.07, [TP63_OVIL.07, ITP65_OVYIL.07, HIKE
SIpHBIC I[1P69_OVIIL.07, [1P610_OVIIL.07, [1P611_OVIIL.07.
COCITUHEHUSL. JIP2, JIP3, JIPS, JIP9, JIP20, JIP27, JIP28, JIP29, JIP32,

MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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7 | Pazgen 2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | KontponbHas Cwm.
O6mas u 08, OK 09, ITP61_OVII.07, [TP62_OVII.07, paboTa HIDKE
Heopranmueckas | [IP63_OVIIL.07, [1P64_OVIL.07, ITP65_OVYIL07, Tect
XUMHS [M1P66_OVIL.07, ITP67_OVYIL07, ITP68_OVIIL.07,

I1P69_OVIIL.07, ITP610_OVIIL.07, I1P611_OVYIIL.07.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,

JIP22, JIP23,J1P24, JIP25,]1P26, JIP27, JIP28, JIP29
MP1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MP12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46

8 | Tema 2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | IIpaktuueckas Cwm.
OCHOBHBIE 08, ITP61_OVIIL.07, [TP66_OVII.07, ITP69_OVII.07, paborta HIDKE
TIOHATHS U I1P611_OVIL07, JIP2, JIP3,JIPS, JIP9,J1P24, JIP25, JIP26, | (mpakrtudyeckoe
3aKOHBI XMMHMH. JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/IaHHE)

Crpoenue MP24, MP26, MP28, MP30, MP38, MP39, MP46
aToMa.

[Tepunonnuecknii

3aKOH U

ITepunonnueckas

cucTeMa

XUMHYECKHUX

anemenTtoB J[.1.

Menneneena.

9 | Tema2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | IIpakTuueckas Cwm.
Crpoenue 08, ITP61_OVIIL.07, [IP66_OVII.07, ITP69_OVII.07, paborta HIDKE
BEIICCTBA U IMP611_OVII.07, JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, | (mpakTHueckoe
npupoaa JIP32, MP2, MP4, MP9, MP10, MP16, MP21, MP22, 3a/1aHue)

XUMHUECKON MP24, MP26, MP28, MP30, MP38, MP39, MP46
CBSI3ML.

MHuoroobpazue

BEIIECTB.

10 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
Knaccudukamus | 08, I1P62_OVYIL0O7, [1P63_OVIL.07, ITP64_OVILO7, IIpakTuueckas HIUXKE
Heoprannyeckux | [TP65_OVIIL.07, [TP69_OVIIL.07, [TP610_OVII.07, paborta
COCJIMHEHMUIA. [1P611_OVIL.07. JIP2, JIP3, JIP9, JIP13,JIP20, JIP24, (pakTHdeckoe

JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/1aHuUE)
MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, MP26,
MP28, MP30, MP46

11 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.
Knaccudukamus | 08, I1P63_OVIL07, [TP64_OVIIL.07, ITP65_OVIL07, IIpakTuueckas HUXKE
Heoprannyeckux | [TP69_OVIIL.07, [IP610_OVII.07, [TP611_OVYIL07, JIP2, | pabora
COCIUHCHHMM. JIP3, JIP9, JIP13,J1P20, JIP24, JIP25, JIP26, JIP27, JIP28, (TpakTHdecKoe

JIP29, JIP34, MP2, MP4, MP7, MP§, MP9, MP16, MP21, | 3aganue)

MP22, MP26, MP28, MP30, MP46
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12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
XHAMHYCCKHE 08, OK 09, I[TP63_OVII.07, [TP64_OVII.07, IIpakTraeckas HIDKE
peakuuu I1P65_OVII.07, [TP69_OVII.07, ITP610_OVII.07, paborta
CxopocTh [1P611_OVIL07 ,JIP2, JIP3,JIP9, JIP13,J1IP20, JIP24, (npakTryeckoe
XAMUYECKOH JIP25, JIP26, JIP27, JIP28, JIP29, JIP34 3a/IaHHE)
peaKIum. MP2, MP4, MP7, MP§, MP9, MP16, MP21, MP22, MP26,

XUMHUYeCcKoe MP28, MP30, MP46
paBHOBecHC

13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect CwMm.
MeTtaibl. 08, OK 09, [1P62_OVIIL.07, ITP63_OVYIL07, [IpakTuueckas HUKE
Hemeramisr. 1IP64_OVIIL.07, ITP65_OVIIL.07, ITP69_OVIIL.07, pabora
O6mme crocobsr | [TP610_OVYILO07, ITP611_OVII.O7. (TpakTHYecKOe
MOJTyYEeHUS JIP2, JIP3, JIP9, JIP13,J1P20, JIP24, JIP25, JIP26, JIP27, 3a/1aHKE)

METAJIOB JIP28, JIP29, JIP34, MP2, MP4, MP7, MP§, MP9, MP16,
MP21, MP22, MP26, MP28, MP30, MP46

14 | Tema 2.7 Xumus | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.

U KU3Hb [1P62_OVII.07, [TP63_OVII.07, ITP65 _OVIIL.07, HIDKE
I[1P69_OVII.07, [TP610_OVIIL.07, [1P611_OVIIL07.
JIP2, JIP3,JIPS, JIP9,J1P20, JIP27, JIP28, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

KpnTeplm OLCHKH MPAKTUYE€CKOI'0 3aJaHUsA:

«5» (OTIMYHO): BBICTABISCTCSA CTYICHTY, €CIU pacyeTHas W rpaduyeckas 4aCTH BBIIOJIHEHBI B
MOJIHOM 00BeMe, pemieHrue OQOPMIICHO C COOJIIOJICHUEM YCTAHOBJICHHBIX TPABHI; CTYIEHT CBOOOHO
BJIQJICET TEOPETUIYCCKUM MaTepPHAIOM, 0€30IIMO0YHO MPUMEHSIET €ro MPH PEIICHUH 3a/1a4.

«4» (XOpOoIOo): BBICTABIIACTCA CTYACHTY, €CJIM TP BBIIOJHECHUU 3aJlaHUS  JIOMYIICHBI
HE3HAYUTENbHbIE OIIMOKH, perieHre OoGOpMICHO C COONIOJICHHEM YCTAHOBJIEHHBIX MPABUI; CTYACHT
CBOOO/THO BJIJICET TEOPETUUCCKUM MAaTEpUATIOM, 0€30IITMO0YHO TIPUMEHSIET €T0 IMPH PEIICHUH 3a/1a4;

«3» (YIOBIETBOPUTENHHO): BBICTABISETCS CTYACHTY, €CIHM 3a/laHuE BBIIOJHEHO C «TPYOBIMU»
omuOKamu, pemeHne opopmiieHo 6e3 COOTIOEHUST YCTAaHOBJICHHBIX TIPABHIT,

«2» (HEeyIOBIETBOPUTEIHHO): BBICTABISETCS CTYACHTY, €CH paboTa He BBHITIOIHEHA.

Kputepuu oneHku J1a60paTOpPHOro 3aHITHSI:

«5» (OTAMYHO): BBITIONHEHBI BCE 3aJaHUs Jab0OpaTOpHOIl paboOThl, CTYACHT YeTKO U 0e3 omubok
OTBETHJI Ha BCE KOHTPOJIBHBIE BOIIPOCHI.

«4» (XOpoIIo): BBIIONHEHBI BCE 3a/laHusl JTAa0OpaTOpHOW paboOThI; CTYAEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMECUaHUSMHU.

«3» (yIOBIETBOPUTETHHO): BBHIMOJHEHBI BCE 3aJaHUsl TAOOPATOpPHON pabOThI ¢ 3aMEYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJHHBIC BOIIPOCHI C 3aMECYAHHUSIMH.

«2» (He 3a4TE€HO0): CTYJAEHT HE BBIMOJHWJ WU BBHIMOJTHWI HEMPAaBHIBLHO 33a/JaHus JTab0opaToOpHOI
paboThI; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIC BOIPOCHI ¢ OMIMOKAMH WJIM HE OTBETHJ Ha KOHTPOJIbHBIC
BOTIPOCHL.

Kputepuu onieHKH TeCTHPOBAHMS:

3a npaBWIIHHO BBITIOJHEHHOE IEHCTBUE, 33JaHUE BBICTABIISICTCS TIOJIOKUTENbHAS OIleHKa — 1 6art.

3a HeNmpaBWJIHLHO BBITIOJHEHHOE JEHCTBHUE, 3a/JlaHWE BBICTABIIACTCS OTpHUIIATeNbHAs oreHka — 0
0aoB.

J1J1s OTICHKH 00pa30BaTeIbHBIX JTOCTHKEHUH 00yJaroNuXcsl MPUMEHSICTCS YHUBEpCaIbHAas IIKaja.
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[TporeHT pe3ynbTaTUBHOCTH (ITPaBHIIbHBIX KauecTBeHHast o1ieHKa ypOBHS MOJTOTOBKU
OTBETOB) Oayu (0OTMETKA) BepOaIbHBIN aHAJIOT
90 + 100 5} OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJIETBOPUTEIILHO
menee 70 2 HEYJOBJIETBOPUTEIBLHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTIMYHO): 3acily’)KMBAaeT CTYAEHT, OOHApYXUBLIMM BCECTOPOHHEE, CHUCTEMATUYECKOE U
riy0okoe 3HaHuEe Y4eOHO-IIPOrpaMMHOIO MaTepHuaja, YMEHHME CBOOOJHO BBINOJIHATH 3aaHuf,
IIPEyCMOTPEHHBIE IPOTPAMMOH.

«4» (XOpOIlO0): BBICTABIAETCS CTYAEHTaM, IOKa3aBLUIMM CHCTEMAaTUYECKMH XapakTep 3HaHWH I10
TEeMe M CIIOCOOHBIM K MX CaMOCTOATEIBHOMY IOTIOJIHEHUIO U OOHOBIICHHIO B XOJI€ AaJbHEUIIeH yaeOHOMH
paloThl U IpodeCcCHOHATIBHOM 1EATEIbHOCTH, JOIYCTUBIINM HE3HAUUTENIbHbIE OLIMOKH IIPU BBIITOJHEHUN
paboTHLI.

«3» (yZIOBJIETBOPUTEILHO): BBICTABISETCSA CTYAEHTAM, JONYCTUBIIMM MOTPELIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCHI W TPH BBIMOJIHEHUH MPAKTHYECKONW YacTH, HO OO0JaJaloNIMM HEOOXOIUMBIMHU
3HAHUSIMM Ul UX YCTPaHEHUs 1101 PYKOBOJCTBOM IpENoaBaTesl.

«2» (He 3a4TEHO): BBICTABJISIETCS CTYAEHTY, OOHAapyXHBILIEMY IpoOeibl B 3HAHUSIX OCHOBHOIO
y4eOHO-TIPOTPaMMHOTO  MaTepuaia, JOIYCTHBIIEMY TNPUHIMIHAAIGHBIE OMIMOKH B  BBIOJHEHUU
IIPEYCMOTPEHHBIX POrpaMMON 3aaHu.

5.2 IlpoMe:kyTOUYHASI ATTeCTAIUS

[TpomesxyTouHas arTecTanus 00y4YaroIUXCs OCYIISCTBIISCTCS 10 3aBEPUICHUN U3YyYCHHs YUeOHOU
JUCLIUILIMHBI « XMMUS» U TIO3BOJIAET ONPEAEIUTh KAY€CTBO U YPOBEHD €€ OCBOCHHUS.

dopMa MPOMEKYTOUHON aTTECTALMU 10 AUCLUIUIMHE «XUMHUS» - KOMIUIEKCHBIN 3a4€T C OLIEHKOM.

PesyabTarsl OneHo4HbIe cpeacTBa
o0yueHust JJIsl IPOMEKYTOYHOM aTTecTalumn
Bua oueHo4HOro cpeacTBa — KOHTPOJIBHAsA padoTa, cOCTOSAIIAs M3 TeCTOBBIX

BOINPOCOB M MPAKTHYECKUX 3aJaHUH
IIpumMepsI TECTOBBIX BONPOCOB
1.Cxema pacmpeneneHusi JIeKTPOHOB IO CIIOSIM B aTOMe XHUMHYECKOTO DJIEMEHTa,
00pa3ymIlero COeAMHECHUs, COOTBETCTBYOIIKE 001uM hopmyiaam H,D n 30;
1) 2e,6e 2)2e,8¢e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢
2.Psi ameMeHTOB, pacIoioKEHHBIX B ITOPSAIKE YBEITUYECHUS aTOMHBIX PaJIHyCOB:
1)S,P,Si 2)P,S,0 3)Se,S,0 4)Be,B,Al
3. Oxcun yraepona (IV) siBnsieTcs
1) amdoTepHbIM 2) KUCIOTHBIM 3) HecoseoOpasyomumM  4) OCHOBHBIM
4. HeoOpatumasi XMMHUYECKasi PEaKIUs NPOU30UIET NP CIMBAHHH PACTBOPOB BEIECTB,
(bOpMyIIBI KOTOPBIX:
1)KOH u NaCl 2)CuCl, u KOH 3) MgCl, u HNO3; 4) Aly(SO4)z 1 Cu(NO3),
5.BepHsbl 11 creayronye BEICKa3bIBAHUS?
A.Ctenienn okuciieHus aroma xpoma B coeauaennu CrO paBra +3
b.Crenens okuciaeHust aroma Xxpoma B coequnernn Cr,Oz paBHa +3
1) BepHO TOJIBKO A
2) BepHO TOJIBKO b
3) BepHbI 00a CYKICHUS
4) 00a cyXJeHHS HE BEPHBI
6. C pa30aBneHHOI CepHON KHCIIOTON pearupyror:
1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO,

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09
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PacnipeniesieHue SIEKTPOHOB IO DHEPreTHYECKUM YPOBHSIM 2¢, 8¢, 2€ COOTBETCTBYET
gactuue 1) Mg° 2) 0%3) Mg?*4) S*
7.B psny snemenroB Na — Mg — Al - Si

1.
2.
3.
4.

YMCHBIIAKOTCA paanyChbl aTOMOB

YMEHBIIACTCA YMUCJIO IIPOTOHOB B sApax aTOMOB

YBEIINYIUBACTCA YUCJIO DJICKTPOHHBIX CIIOEB B aTOMax
YMCHBUIACTCH BhICHIAA CTCIICHb OKHUCIICHUA aTOMOB B COCIUHCHUAX

8. q)aKTOp, HE BIIMSIOIIMI Ha CKOpPOCTb XUMHNYCCKUX peaKHHfI,

1.
2.
3.
4,

MIPUPOJIa PEATHPYIOIINX BEIIECTB
TemIeparypa

KOHIICHTpAIVSI Pearupyromyux BEIeCTB
THTI XUMUYECKON pPeaKInu

9. YriieBoopoipl, HMEIOIIUE OJIHY JBOWHYIO CBSI3b B MOJICKYJIE, Ha3bIBAIOTCS:

1. Ankanbl 3. aJKAHBI
2. Ankensl 4. apeHbl

10. Peakrus ruaprupoBaHus BO3MOXKHA JUIA BEeNecTBa, (opMyiia KOTOPOTO:

N

10.

11.

12.
13.

14.

15.

1. H;C-CH=CH,
2. H;C - CH; - CH;
3.CH,
4. CH; - CH3

IIpumepsbl NPaKTHYECKUX 3aJaHUI
3anuiuTe YpaBHEHHMsI PEaKLUi, C IMOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTb
npespamienns Zn — ZnCl,— Zn(OH),— ZnO
Jnst mepexojia 2 3anuIInTe HOHHOE ypaBHEHHE.
K 34,8t cynwsdara xanus mpuiwim pacTBop, coiepxkamuid 83,2 T xjopuna 6apus.
Omnpenenure Maccy oOpazoBaBIIerocs ocaaka. (50).
PaccraBbTe KOAQQUIMEHTH B ypaBHCHHH PEAKIUH C TOMOIIBIO SJIEKTPOHHOTO
6amanca. Cu +HNO3—Cu(NO3),+NO +H,0.
Onpenenuts KOHIEHTPALMIO THUAPOKCHI-UOHOB, €CIM KOHLEHTpauus HOHOB
Bozopoza paHal0® mons/m.
Onpenenuth KOHLEHTPAIMIO MOHOB BOJIOPOJIA, €CIM KOHIIEHTPALUs THUAPOKCHI-
1oHOB paBHal0™ MOJIB/IL.
Omnpexnenuts TeMnepaTypy KHUIEHHs W TeMIEpaTypy 3aMep3aHus 2-TIPOLEHTHOTO
pactBopa HadranuHa (C10H8) B OeH3oute.
Ompenenure MaccoByro oo caxapo3sl C12H22011 B Boze, eciau M3BECTHO, YTO
TEeMIIEpaTypa 3aMep3aHns 3TOro pacTBopa coctasiseT MuHyc 0,21 °C.
PacTBOp HEaNEKTPOIUTA COACPIKUT 2,5 T PaCTBOPEHHO-TO BelecTBa B 25 T OeH301a
u 3amep3aer mnpu temmeparype 4,3 °C. Onpe-genuTh MOJSIPHYIO Maccy
PacTBOPEHHOr'O BEIIECTBA.
Paccuuraiite 06beM BOAOPOJA, BBIACIUBIIETOCS MPU B3aUMOACHUCTBHM C COJSTHOM
KHuCJIOTOM 162,5T 1iuuka, conepsxkamero 10% npumeceit
BbluucnuTe OTHOCHTENBHYIO MOJIEKYJSIpHYI0O Maccy unukionpornaHa CgHg
Y OTHOLIEHHE Macc (MacCOBbIE OTHOLICHHS) SJIEMEHTOB B 3TOM YIJIEBOIOPO/IE.
Brraucnure MaccoBbie o (B %) aneMenToB B Tmoko3e CgH1,0s.
Onpenennure XUMHUYECKYI0 (OPMYIy TPENeNbHOrO YIIIEBOJIOPOJa, B COCTaB
KOTOPOTO BXOAAT 9 MaccOBBIX yacTed yriepoaa M 2 MaccoBbIE YacTH BOAOPOJA.
Ha3sosure BemecTgo.
Onpenennre MOJEKYISpHYIO (OPMYTy BEIIECTBa, €CIM H3BECTHO, YTO MaccoBas
nonst yrnepona B HeM paBHa 40,0% Bomopoma— 6,67%, kucnopona— 53,33%.
IInoTHOCTE MapoB 3TOrO BELIECTBAa IO yIJIeKHciIoMy rasy paBHa 1,364. Kakxue
BEIIECTBA OTBEYAIOT 3TOH ¢opmyne? Hanwmmre WX CTPYKTYpHBIE (OPMYIIBI
Y Ha30BUTE BEILECTBA.
Beruucnute, CKOJIIBKO MOJIEKYJ coaepkuTcs B 36 T Boabl. B kakom oObemMe MeTaHa
CH4 (1. y.) CTOJBKO K€ MOJICKYJT?
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Kpurepun onieHKH KOMILJIEKCHOT'O 324€Ta ¢ OLeHKOM

- «OTINYHO» - TEOPETHUYECKOE COJIEPKAHHE Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOenoB, YMEHUs
cOpMUPOBAHbI, BCE MPEIyCMOTPEHHbIE MPOTrpaMMol yueOHbIE 3aJaHHs BBIIOJIHEHBI, KaueCTBO HX
BBITIIOJTHEHUS OLIEHEHO BBICOKO.

- «Xopouo» - TEOPEeTUYECKOe COJEep)KaHUE Kypca OCBOEHO IOJHOCThbIO, 0e3 MpoOenoB,
HEKOTOpble YMEHHS C(OPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE NPOTrPaMMON ydeOHbIE
3aJlaHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHU BBITIOJIHEHBI C OIIMOKAMH.

- «Y 10BJIETBOPUTEIBHOY - TEOPETUUECKOE COAEPKAHUE KypCa OCBOEHO YaCTUYHO, HO MPOOENbI HE
HOCSIT CYIIECTBEHHOTO XapakTepa, HEeoOXOAHMble yMEHHsI pabOThl C OCBOCHHBIM MaTepuajoM B
OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00yueHHs y4eOHBIX 3aJaHHi
BBITNIOJTHEHO, HEKOTOPbIE U3 BIMOJIHEHHBIX 3a/IaHUI coZepkKaT OIIMOKH.

- «HeynoBneTBOpUTENBbHO» - TEOPETHUUECKOE COJEp)KaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BBIMOJIHEHHbBIE YUeOHBIE 3a/IaHUs COJIEPKAT IpyObIe OIIMOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT'MH
[Ipu mnpoBeneHHM TEOPETHUECKUX U MPAKTUYECKHUX/ITa00PaTOPHBIX
CJIEYIOLIME NIENArOTHYECKUE TEXHOJIOT UM

[Ipunoxenne 1

3aHATHA  MCIOJIB3YIOTCS

Neri/ | Ha3Banue Iens ucnonb3oBanus | [Inmanupyemsrit Onucanue IopsaKa
I 00pazoBaTeILHOM 00pazoBaTeILHOM pe3ynbTar HCIIONB30BaHUSA (aJITOPUTM
TEXHOJIOTHH (c | TexHOMOT MM HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOTUU
yKa3aHueM aBTopa) / o0Opa3oBaTeIbHOMN B MIPaKTUIECKOH
AKTUBHBIE u TEXHOJIOTHH npodeccuoHanbHON
MHTEPAKTUBHBIC JESITebHOCTH
METO/bI 00yUYeHHUs

1 TexHonorus dopmupoBanne TUYHOCTHBIX | Peduexcus [NouckoBslii (00CyXkICHHE)
MPOEKTHOU u MeTanpeaMeTHbIX | chopmupoBanHocTH | KoHCTpyKTOpCcKuii  (Tomck
JESITEIbHOCTH YHHUBEPCAJbHBIX  y4eOHBIX | IMUHOCTHBIX U | ONITUMAJIBHOTO PELIECHN)
([xon [pton, | nedicTBUM, B  YaCTHOCTU | METAIIPEIMETHBIX TexHonornyeckui
Yunesam Kunnatpuk) | ymenuit CaMOCTOSITETIbHO | YHHUBEPCAIBHBIX (BBIOJIHEHUE

IOOBIBAThH 3HaHUS, | y4eOHBIX JEMCTBUM. | 3aIUTAHUPOBAHHBIX
MPUMEHSTh OCO3HAHHO MX B orepanuii)

MIPAaKTHUYECKON 3aKIOUYNTEeNBHBINA  (aHATH3
JESITeNbHOCTH, TOTOBHOCTH Iporecca U pe3yJibTaToB)
HAXOJIUTh PElICHUE YIeOHBIX

U COLUHMAIBHBIX MPOOJIEM,

MMOTPEOHOCTH U CIIOCOOHOCTH

K CAMOPAa3BUTHIO.

2 HNudopmarmonHo- Nndpopmanmonnsiii  o6MmeH | ConpoBokacHHE [IpesenTanuu,
KOMMYHHKALlMOHHAsT | IpH MOJITOTOBKE U | MaTepuaioB  ypoKa | BUACOPOTUKU
TEXHOJIOTHS BBITOJIHCHUN JTA0OPaTOPHOH | (BUIEOPOIMKH,

(A.B. [lemypoBa) paboTHL CXEMBHI, TaOINIIBL,
KapTOYKH)

3 3nopoBbecoOeperaton| | -obecneduenue  caHutapHo- | -CoOsroaeHue KoHTposnb ocBelieHus BO
ast TUTUEHUYECKOTO0 COCTOSHHUS | ONITUMAaJIbHOTO BpeMs MIPOBEACHUS
Texnonorus  (H.K. | yuebnoro MOMEIIEHHS | BO3AYIIHO-TEIJIOBOTO | 3aHSTHUS;

CmupHOB) (ocBemrenue, pexuma B | IPOBETPUBAHUE;
[IPOBETPUBAHUE, ayJIUTOpHH; ¢$usKynpTHAY3A;
TEMIIEPATypHBII PEXHUM U | -MIOAJEpKAHUE SMOLMOHAIIBHBIE Pa3pPSIKY;
np.); paboTOoCTIOCOOHOCTH | CBOEBPEMEHHOE
-TpOBEICHNE oOyyJaromuxcs Ha | 3aBepIICHUE ypOKa.
«(UBKYJIBTMUHYTKHY, 3aHATHH;

«(U3KynbTHAY3bI» BO BpEMS | -TIO3UTHBHAS
3aHSTHS, MICUXOJIOTHYECKast
-HaJIM4YHe «3MOLMOHAJIBHBIX | aTMOcdepa.
PaspagoK»: IIYTOK, YJBIOOK,

FOMOPUCTUYECKUX W

MOYYUTENBHBIX ~ KapTHHOK,

MTOTOBOPOK, M3BECTHBIX

BBICKa3bIBaHUI c

KOMMCHTapUsMHU U T.II.
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UnTepakTuBHBIC Bogneuenue KaXI0ro | AKTUBHAS ['pynmnoBast AesTenbHOCTE B
TEXHOJIOTHH o0yyaromerocs B | I€STENbHOCTh YIPaKHEHUSX,
00pa3oBaTesbHbIi NPOLIecC | Ka)XIoro o0cyxeHue o0mux
oOyyaromierocss  Ha | peneHni
3aHATHH,
00BEKTHBHOE
OLICHMBAHUE
JeSITeTbHOCTH
oOydaromierocsi  Ha
3aHSTHH.
Keiic-meTon (A. | BeisiBnenwue, otbop U | AHanu3 cutyauuu U | 3HAKOMCTBO C CHUTYallUeH,
Honropykos) pereHne poOIEeMHBIX | BEIpabOTKa BEIZICIICHHUE TTPOOIIEMBEI,
CUTYAaLHH, MPAKTHYECKOIO MO3TOBOM LITYpM,
OcwMmpbIcnenne 3HAYCHHH | peleHus aHam3 MPUHSATHS
Jeraneld, ONHCAaHHBIX B | COBMECTHBIMHU pelIeHwMiA,
CUTYyalluu YCUIHSIMU MUHHU- | Pemenue Keiica —
rpymi OpEJIOKEHUE  BapUAHTOB
perieHus npoOieMHon
CUTyallH, CBS3aHHOU C
npoeccnoHanTbHON
JeSITETBHOCTBIO
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