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[TpumepHas aganTUpoBaHHas mporpamma obmeodpazoBatenbHoi quctuiuinabl OO/ 07 «Xumus»
pazpaboTaHa B COOTBETCTBUHM C  TpeboBaHusiMH  DelepalbHOTO  IOCYAapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHAAapTa CpeaHEro oO0mero oOpa3oBaHUs, YTBEPKIACHHOTO MPUKA30M
MunuctepctBa obpa3zoBanusi U Hayku P® or 17 mas 2012 roma B JeHCTBYOIIECH peNaKilviH,
denepanbHOl 00pa30BaTEIbHONW MPOrpaMMBbl CPETHEro o00IIero oO0pa3oBaHMs, YTBEPKACHHOM
npukazoM MunucrepctBa npocpemieHus P® or 18.05.2023 Ne 371, mpumepnoit Ilpumepnoii
aJIaNTUPOBAHHON MPOTPaMMBbI, YTBEp)KIEHHOW Ha 3acemanuu CoBeTa MO OLEHKE COACpNKaHUS U
KayecTBa MPUMEPHBIX pabouyux mporpamm o00IIe00pa30BaTEIbHOIO COLMAIBLHO-TYMAHUTAPHOTO
IUKIIOB cpenHero mnpodeccnoHamsHoro obpaszoBanus (mpotokon Nel4 ot 30.11.2022 r.),
@DenepanbHOTO TOCYNAPCTBEHHOIO 00pa30BaTENBHOIO CTAaHIApTa CPETHEro MPoecCHOHATHLHOTO
obpazoBanus no crnenuansHocTd 09.02.07 MHpOpMaMOHHBIE CHCTEMBI UM MPOTPaMMHUPOBAHHE,
YTBEP)KJIEHHOTO puKa3oM MuHucTepcTBa oopazoBanus u Hayku PO ot 9 nekabps 2016 r. Ne 1547
B JICHCTBYIOIIEH peaKinu.

Opranuzanus-pazpadotuuk: ['BITIOY MO «CeprnyxoBCKUil KOS
Pa3paboruuk: Kapnauesa C.B.
Paccmotpeno na 3acemannu [1LK o6meoOpa3zoBarensubix nucturine ([Ipotokon Nel ot

30.08.2023)
IIpencenarens ITLK Bsuibix I'.B.
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ObILIAA XAPAKTEPUCTHUKA MPUMEPHOM AJIATITUPOBAHHOM
IMPOI'PAMMBI YYEBHOU JTUCIHUIIJIMHBI «XUMUSD»

. CTPYKTYPA U COJIEPXAHUE YUEBHOM JAUCHUITINHBI
«XHUMMHS»

. CHELUAJILHBIE YCJIOBUSI PEAJU3ALUU ITPOTPAMMBI
YYEBHOM JUCLUILTUHBI
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TUCHUIINH



1 OBLIAMA XAPAKTEPUCTHUKA MMPUMEPHOU AJTAITUPOBAHHOM
MMPOT'PAMMBI YYEBHOU JUCHUILIUHBI «XUMUS»

1.1 Mecto 1McuMnJIMHBI B CTPYKTYPe OCHOBHOM NPog)ecCHOHAILHON 00pa3oBaTeIbHO
NPOrpamMmbl

OO6meoOpa3oBarenbHas IUCHUIUIMHA «XUMHS» SBISETCA YacTblo 00s3aTEeIbHON MNpPEIMETHOM
obmactn «EcTecTBeHHOHAay4HbIE IUCHUMIUIMHBY M H3ydaeTcs B 00IIe00pa3oBaTEIbHOM IIMKIIE
y4e0HOro IJIaHa OCHOBHOH MpodeCCHOHaTBHONU 00pa30BaTebHOM MPOrpaMMEl. JIUCIUIIINHA TMEET
MEXIPEAMETHBIE CBSI3M C JUCHUIUIMHAMU 0011e00pa3oBaTeaIbHOr0 M 00IenpodeccnoHalbHOTO
IUKIOB, a TaKkKe C MEeXAUCUUILUIMHAPHBIMU KypcaMu U Mpo(ecCHOHATBHBIMU MOIYJISIMU
npodeccuonanpHoro  1ukiaa.  OOmeoOpa3oBarenpHas — JUCHUIUIMHA — «XUMHSD  SIBISETCA
o0s13aTenpHON YacThio obmieoopazoBarensHoro mukiaa OITOIT CIIO B cootBerctBHHM ¢ PI'OC 1o
cneruansaocT 09.02.07 MHpOpMaIMOHHBIE CHCTEMBI U MPOTPAMMUPOBAHUE NI O0YYAFOIIUXCS C
HapyLICHUSIMU CITyXa.

1.2 Heau u miiaHupyembie pe3yabTaThl 0CBOCHHUS TUCIHUTLIAHBI

1.2.1. Hesu u 3224 JUCHUILIHHBI

dopMuUpOBaHHWE Y CTYIACHTOB  IPEACTABJICHUS 0 XHMMHYECKOW COCTaBJISIFOIIECH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI NPHUHATUS PELICHUA B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOIHOM Ccpeie.

3agaun AUCHUNIMHBI:

1)  chopmupoBaTh HOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX POIIECCOB U
SABICHUM B OKpyXaroued cpeae, LEJIOCTHOM HAyyHOM KapTUHBI MHpA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2  pa3BHUTh YMEHHUS COCTABISATH (OPMYJIbI HEOPTaHMUYCCKUX W OPraHUYECKHX BEIIECTB,
ypaBHEHUS XHUMHUUYECKHX PpEaKIHil, OOBSACHATh HMX CMBICT, HHTEPHPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3 chopmupoBaTh HaBBIKK MPOBEACHHUS MPOCTEHINMNX XMMUYCCKUX IKCIIEPHUMEHTATbHBIX
UCCIIETOBAHUM ¢ COOIIOIEHUEM TPaBUIl O€30MaCHOTO OOpAIEHHS C BEIIECTBAMU U TaOOPATOPHBIM
000pyI0BaHUEM;

4)  pa3BUTh yMEHHs HUCMOJIb30BATh HHPOPMAIIMIO XUMHUYECKOTO XapaKTepa U3 Pa3InIHbIX
HMCTOYHHKOB;

5 chopmupoBaTh yMeHHsS MPOTHO3UPOBATH TIOCIEACTBHS CBOEH JEATEIBHOCTH W
XUMUYECKHUX MTPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6 cdhopmupoBaTh MOHHMAHWE 3HAYUMOCTH JOCTHIKCHHN XHMHUYCCKOH HAayKd W
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.



1.2.2. IlnanupyemMsblie pe3yabTaTbl OCBOEHHsI 0011e00pa30oBaTeIbHOM TUCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue NUCUUIUIMHA UMeeT npu popMupoBanuu u pa3sutuu OK :

OK O0l1. BoiOuparp cmocoObl pemeHus 3agad  Npo(ecCHOHAIBHOW J1eATebHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM;

OK 02. Hcnonbs3oBaTh COBPEMEHHBIE CpPEJCTBA IOMCKA, aHAJIW3a W HUHTEPIpPETALUU
uHpopMalui, U HHPOPMALMOHHBIE TEXHOJIOTUM JJIs BBIIOJHEHUS 3aJad MpodeccrnoHalbHOM
JESITEIIbHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMaH]IC

OK 07 CopuelicTBOBaTh COXPAaHEHHUIO OKPY’KAIOIIEH Cpelbl, PpecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUA 00 U3MEHEHUH KJIMMaTa, IPUHIUIBI OEPEKITUBOTO MPOU3BOICTBA, 3PPEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX CUTYyaLUAX

IIK 1.1®opmupoBaTh anropuTMbl pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B COOTBETCTBHH C
TEXHUUYECKHUM 33JIJaHUEM.

B pamkax mporpammbl yueOHON NTHUCHUIUIMHBI 00YYalOIUMUCS OCBaWBAIOTCS JTUYHOCTHBIE,
MeTanpeMETHbIE U MIPEIMETHbIE PE3yJIbTaThl B cOOTBETCTBUH ¢ TpeboBaHusmMu ®I'OC cpengnero

o011ero oopa3oBaHus:

Oomrme [TraHupyeMble pe3yabTaThl (ITYHOCTHBIC. METAIPEIMETHBIE M IPEIMETHBIC)
KOMIIETEHIINH,
OO6mue (JITYHOCTHBIC U
JIMYHOCTHBIE JucuumnrHapHbIe (TIpeIMETHBIC)
MeTarnpeIMeTHEIC)
pe3yabTAThI
B yactu TpynoBoro BocnuTaHus: - BIAAETh CHUCTEMOM XHMUYECKUX 3HAHUH,
- TOTOBHOCTh K TpPYyAY, OCO3HAaHUE | KOTOpas  BKJIIOYAET: OCHOBOIIOJIArat0IIKe
LEHHOCTH MacTepCTBa, TPYHOII00HE; MOHATUS  (XUMHYECKHIH  DIIEMEHT,  aToM,
- TOTOBHOCTb K aKTUBHOM JIESITENLHOCTH | BJEKTpOHHAsh o0onovyka aroma, s-, p-, d-
TEXHOJIOTUYECKOM u COIMAJILHOM | DJIEKTPOHHBIE  OpOWMTaIM  aTOMOB,  HOH,
HaIpPAaBJICHHOCTH, CIIOCOOHOCTH | MOJIeKyJa, BAQJICHTHOCTb,
WHULIMUPOBAT, IJITAHUPOBATh U | BIEKTPOOTPULATENBHOCTD, CTETIEHb OKUCIICHMUS,
CaMOCTOSITEJIbHO  BBIMOJHATH TAaKylO | XMMHYECKas CBSA3b, MOJIb, MOJSIpHas Macca,
JIESITETIBHOCTD; MOJIIDHBIH ~ 00BEM,  YIJIEPONHBIA  CKEJET,
- HWHTEpeC K pa3indHbM cdepaMm | GyHKIHMOHATIbHAS TPYIINa, PAIUKa, H30MEPHs,

HpO(I)eCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTH,

HU30MEPHhI, TOMOJIOTHYECKHI pdaA, TOMOJIOTH,

OgnaseHue YHHUBEPCAJIBHBIMU | YIIIEBOIOPOABI, KHCIOPOJ- M a30TCOJEpIKallie
y4eOHBIMH MIO3HABATEJILHBIMH | COCIUHEHHUS, OMOTIOTYeCcKH aKTHBHBIC
JIEHCTBHUAMHU: BelecTBa (YIIeBOJIbl, )KUPHI, OCJIKH), MOHOMED,
a) 6a30BbI€ JIOTHUECKHE JICHCTBHSA: ToJumep, CTPYKTYpHOE 3BEHO,
- CaMOCTOSITEJIFHO (OPMYJIHPOBAaTh M | BBICOKOMOJIEKYJISIPHBIC COEIMHEHNS,

aKTyaJIM3HpOBAThH npobiemy,
paccMaTpuBaTh €e BCECTOPOHHE;

KpUCTAITMUECKAasl perieTKa, TUIBl XUMHUYECKHX
peakuuii  (OKUCIUTENHHO-BOCCTAHOBUTENBHEIE,

OK 01 - YCTaHaBJIUBATh CYILECTBEHHBIN | 3K30-M HHAOTEPMUYECKUE, PEAKLUU HOHHOIO
IIPU3HAK U OCHOBaHMUS g | obMeHa), pacTBop, 3JIEKTPOJIUTHI,
CpaBHEHMUS, KJIacCU(UKAITIH U | HEdTIEKTPOIUTEHI, 3MEKTPOIUTHIECKAs
0000m1eHns; JMCCOIMAINS, OKHCINTENIb, BOCCTAHOBHUTEID,
- OmIpenensATh LEeNU JAEATEIBHOCTH, | CKOPOCTh XMMHYECKOW PEaKLUH, XUMHYECKOEe

3a1aBaTb HapaMeTpbl U KPUTCPHUU HX

paBHOBECHE), TEOPUM M 3aKOHBI (TEOpHS

JIOCTHXKEHHUS; XUMHYECKOTO CTPOCHHS OPraHUUECKUX BEILECTB
- BBIBIATH  3aKOHOMepHocTH U | A.M. ByTtnepoBa, TeopHs 3JIEKTPOIUTHUECKON
NPOTHUBOPEYMsI B  pacCMaTpUBAEeMBIX | AMCCONMAIMM, Tepuoaudeckuii 3axkon .M.
SBJICHUSAX; MeHzeneeBa, 3aKOH COXpPAaHEHHS  Macchl),
- BHOCHTH KOPPEKTHBHI B JCSITEIBHOCTD, | 3aKOHOMEPHOCTH, CHMBOJIMYECKHUHN S3BIK XUMUH,
OIICHUBATh COOTBETCTBHE pE3yNbTaTOB | (haKTOJOTHMYECKHE CBEACHUS O CBOICTBax,
IIeNIsIM, OIIEHMBATh PHCKH IOCIEICTBHU | cocTase, MOTy4eHUU u 6e3omacHOM

JIeITEeIIbHOCTH,
- pa3BUBAaTh KPEATUBHOE MBIIIUICHUE ITPU
peIIeHIH )KU3HEHHBIX IPOOIeM

HCIO0JIb30BAHUU BaXKHEUIINX HEOPTaHUUECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON
JIESTCIIBHOCTH YEJI0OBEKA;

6) 0a3oBEIC HUCCICAOBATCIbCKHUE - YMCETb BBIABJIATL XAPAKTCPHBIC MPU3HAKU U
L[CﬁCTBHﬂZ B3aMOCBA3b HM3Yy4YCHHBIX HOHHTHﬁ, MMPUMCHATH
- BJIaaCTh HaBbIKaMH yqe6H0- COOTBETCTBYIOLIUEC TOHATUA IIpU OIMKUCAHUU

HCCJIEIOBATELCKOM Hu IPOEKTHON

CTpOCHUSLI W  CBO WCTB HCOPraHNYCCKUX U




NIEeATEIIBHOCTH, HABBIKAMHU pa3pelICHUs
npobiiem;

- BBIBIIATH MPUYHMHHO-CJIC/ICTBCHHBIC
CBA3M W aKTyalU3upoBaTh 3ajaugy,
BBIJIBUTATh THUIOTE3y €€ PCIICHHUSA,
HaxOJIHTh apryMEHTHI ibit:
JIOKA3aTelnbCTBA CBOMX YTBEPIKICHUM,
33/1aBaTh IMapaMeTpbl H KPUTEPHH
pEIICHNUS,

- aHAJM3WPOBATH IIOJYICHHBIC B XOJE
pelIeHUs 3a1a9n pE3yIbTAaTHI,
KPUTHUIECKH OLICHUBATh 1709
JIOCTOBEPHOCTD, TPOTHO3UPOBATH
M3MCHCHUE B HOBBIX YCIIOBHSX;

- yMeTh TICPCHOCHTH 3HAaHUSI B
MO3HABATEIILHYID U MPAKTUYCCKYIO
00J1aCTH KU3HENEITENHHOCTH,

- yMeTh HHTCTPUPOBATh 3HAHUSA U3
Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC WJICH, IpeIjiaraTth
OPHUTHHAIILHBIC ITOJIXO0JIBI M PEIICHUS;

- CIIOCOOHOCTh HMX HCIIOJIL30BAaHHAS B
IMO3HABATEILHON " COITMAJIBHOM
MpaKTHKE

OpPraHMYECKUX BEIIECTB M WX MPEBPAICHH;
BBISBJIATh B3aMMOCBSI3b XUMHUECKUX 3HAHWUH C
MOHATUSAMH U TIPEACTaBICHUSMH  JPYTUX
€CTECTBCHHOHAYYHBIX NIPEIMETOB;

- yMeThb  HUCHOJb30BaTh  HAaNMEHOBAHHUS
XUMHYECKHX COEAMHEHMH MEXIyHapOJHOTO
COH03a TCOPETUYECKOU U MPUKIAJHON XUMUU U
TPUBHAIBHBIC HA3BAaHMUS BAXXHEUIIIMX BEIICCTB
(oTmieH,  ameTWieH, TIHICPHH,  (EHOI,
(dopmanpaerun, yKCycHas KHCIIOTa, TIIMINH,
yrapHeli ra3, YIVIEKHCIBIM Tra3, aMMHak,
rameHas  W3BeCTh,  HETalleHas  W3BECTh,
MMUTHEBAS CO/Ia U IPYTHX ), COCTABIIATH (POPMYIIBI
HEOPTaHMUECKUX U OPraHUYeCKUX BEILECTB,
YPaBHEHHS XHMHUYECKHX DPEaKIHUH, OOBICHATH
HX CMBICJI; TOATBEPXKIATh  XapaKTepHbIE
XUMHYECKHE CBOMcTBa BEIIIECTB
COOTBETCTBYIOLIUMHU OKCIICPUMECHTaMU n
3aMUCSAMH YPaBHEHUM XUMUYECKUX PEaKIIUii;

- yMeTh YCTaHABIHMBATH TPHHAICKHOCT
M3YYCHHBIX HEOPTraHWYECKHX M OPTaHHYECKUX
BEIIECTB K ONpEACTICHHBIM KIaccaM W TPYIaM
COCIIMHEHUH, XapaKTepH30BaTh WX COCTaB W
BaXHEWUIIE CBOWCTBA; ONPEACTATH BHUIBI
XUMHUYECKHX CBsI3e (KOBaJeHTHas, HWOHHAafi,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THIIBL
KPHCTaIINYECKUX permeTox BEIIIECTB,;
K1acCU(DUIMPOBATh XUMUYECKUE PEAKIIIH;

- c(OpMHUPOBATH MPEACTABICHUS: O XUMHUECKOU
COCTaBJIAIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI
MHpa, POJIM XHUMHH B TIO3HAHUH SIBICHUH
MpUPOABl, B (POPMHPOBAHUHM MBIIUICHUS H
KyJIbTypHl IJIMYHOCTH, €€ (PYHKIHOHAIBHOU
TPaMOTHOCTH, HEOOXOIUMOH Ui peIIeHUs
MPAaKTHIECKUX  33/ad U JKOJOTHYCCKH
O00OCHOBaHHOTO  OTHOIICHUS K  CBOEMY
3/I0pOBBIO U IIPUPOIHOM Cpee;

- YMETb NPOBOAUTH PaCYE€Thl MO XUMHUYCCKUM
(dbopMyliaM 1 ypaBHEHHSIM XUMHYECKHUX PEaKLnii
C HCIOJIb30BAHUECM (I)I/I3I/I‘~ICCKI/IX BCIIMYMH,
XapaKTepU3yIOINX BEIIleCTBa c
KOJIMYECTBEHHOH CTOPOHBI: MAacChl, 00BEMa
(HOpMaybHBIE YCIIOBHSI) Ta30B, KOJHYECTBA

BCIICCTBA, HCIIOJIB30BATH CUCTCMHBIC
XUMHUYCCKUC 3HAHUSA UL IPUHATUA peH.ICHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTyanusx,

CBSA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM

OK 02

B o0gacTM LEHHOCTH HAY4YHOIO
MO3HAHHUS:

- c(hOopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3Butus HAyKHU u
00IIIEeCTBEHHON TIPAKTHKH, OCHOBAHHOTO
Ha TUAJIOTe KYJIbTYP, CTIOCOOCTBYIOIIETO
0CO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUDE;

- COBCPIICHCTBOBAHUE S3BIKOBOH W
YUTATEIBCKOW KYJIBTYPHl KaK CPeICcTBa
B3aUMOJICHCTBHSA MEXKIY JIIOIbMH U
MTO3HAHUS MHPA;

- OCO3HaHWE IICHHOCTH  Hay4HOU
JACATCIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOCKTHYIO u

- yMeTh IUIAaHHPOBaTh W  BBINOJHATH
XUMHYCCKHIA  SKCICPUMEHT  (TIpPEeBpaIlCHUS
OpTaHWYECKUX BEUIECTB TMpPH HArpeBaHUW,
TOJIYICHHE STHIIEHA M M3yYEHUE €r0 CBOWCTB,
KaueCTBEHHBIC  PEaKIMu Ha  allbJCTUIbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JCHATypaius
0eKOB TIpU HArpeBaHWM, IBETHBIE DPEAKIIUU
0eNKOB; MPOBOJUTH PEAKIIMA MOHHOTO OOMeHa,
ONpeAeNsiTh  Cpely  BOJHBIX  pPacTBOPOB,
KayeCTBEHHbBIC PEAKIINU Ha CyIb(aT-, KapOoHaT-
U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; pelliaTh
SKCIIEPUMEHTANIbHBIE  3aJaud [0  TeMaM
"Mertamnsr" u "Hemeraiiel") B COOTBETCTBHH C
MpaBUJIAMH TEXHHKH O€30IacCHOCTH  IpH
oOpaIeHny ¢ BeUIecTBaMH U Ja0OpaTOpHBIM
000pyIOBaHHEM; TIPEACTABIATH PE3YIbTATHI




HCCIIE0BATEIbCKYIO JEATEIBHOCTD
UHAMBUAYAJIBHO U B TPYIIIE;
Oguanenne YHHBEPCAJIbHBIMHA
Y4eOHBIMH MO3HABATEJIbHBIMH
JeHCTBUSMM:

B) padoTa ¢ nHpopmManuei:

- BIajeTh HAaBBIKAMU  MOJYy4YEHUS
nHpOpMAIMK W3 HMCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOATEIHHO OCYILECTBIATH
MOWCK, aHalHu3, CHCTEMATH3alUI0 |

MHTEPIPETALIIO uH(popManuu
Pas3IMIHBIX BUJIOB u thopm
MPE/ICTABICHUS;

- co3daBaTh TEKCTHI B  Pa3IMYHBIX
¢opmarax ¢ y4eTOM Ha3HAYEHUS
nHopManMK M NEJIEeBO ayauTOpuu,
BBIOHpas ONTUMAJIbHYIO bopmy
NPE/ICTaBIICHUS U BU3yallU3allny;

- OLICHUBATh JIOCTOBEPHOCT,
JCTUTHMHOCTb nH(pOpMALIUH, ee
COOTBETCTBHE NPABOBBIM U MOPAIBHO-
9THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpencrea
HUH(POPMAIINOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peuicHun KOrHUTHUBHBIX,
KOMMYHUKATHUBHBIX n
OpraHru3aluOHHBIX 3aJ1a4 C
coOuoieHreM TpeOoBaHMI
OPTOHOMHKH, TEXHHKH OE30TaCHOCTH,
THTHCHBL, pecypcocOepexeHus,

NPABOBBIX M OSTHYECKHX HOPM, HOPM
HHPOPMAIMOHHON 0€30MaCHOCTH;
- BIIJICTh HAaBBIKAMHU PACIIO3HABAHHS U

XMMHUYECKOTO 3KCHEPHMEHTa B (hOpMe 3aIicu
YPaBHEHHH COOTBETCTBYIOLIMX pEakUud U
(opMyJIMpOBaTh BBIBOJBI Ha OCHOBE JTHX
Ppe3yibTaToB;

- yMeTh  aHAIM3MPOBaThb  XHMHYECKYIO
nHpopManuIo, MOJy4aeMyl0 M3  pasHbIX
HCTOYHHKOB (CpeIcTB MaccoBOil MH(pOpMAIHH,
cetb MIHTEpHET U IpyTHE);

- BJAJCTh OCHOBHBIMH METOJAaMH HAyJHOTO
MO3HAHMSI BEIIECTB M XHMHUYECKUX SIBICHHI
(maOmomernne,  W3MEpEHHE,  JKCIECPUMEHT,
MOJICITPOBAHIE);

- YMETh MPOBOAUTDH PACUETHI IO XUMHIECKUM
(dopMmysiaM 1 ypaBHEHHSIM XUMHYECKUX
peakuuii ¢ NCIOJIb30BaHNEM (PU3NIECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIECTBA C
KOJINUECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJsbHBIE YCIIOBHUS) ra30B, KOJNYECTBA
BEILIECTBA; UCII0JIb30BATh CUCTEMHBIC
XMMHYECKHE 3HAHUS IS IPUHSATHUS PELICHUH B
KOHKPETHBIX )KM3HCHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHHEM

OK 04

3AIIUTHI nHdopMarmy,

HHPOPMAIMOHHOM 0e30MmacHOCTH

JIMYHOCTH,

- TOTOBHOCTH K  CaMOpAa3BHUTHIO, | - YMETb IUIAHUPOBATH ¥ BHIIOJIHSITH
CaMOCTOSITENIbHOCTH U | XMMHUYECKHI SKCIIEpUMEHT (TIpeBpaleHUst
CaMOOIIPE/ICNICHUIO; OpPraHMYeCKUX BELIECTB IIPU HArPEBaHUH,
-OBJIajIcHHE HaBBIKAaMH yueOHO- | MoJy4eHHe ITHIICHA U U3yUYEeHHUE ero CBOMCTB,

HCCIIEIOBATEIIbCKOM,  NPOEKTHOW U
COLIMAIIBHOM JEATEIbHOCTH;
Ogunanenne YHHBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH JeHCTBHAMH:
0) coBMecTHa 1esATeJIbHOCTD.

- MIOHUMATb u HCIOIb30BaTh
MpEeuMyIIecTBa KOMaHJHO! u
WHJIMBHUYaJIbHOI paOoThI;

- IpUHUMAThL LEJIU  COBMECTHOH
JIESITETPHOCTH,  OPTaHU30BBIBATH |
KOOpJMHUPOBaTh JACUCTBUS 1O €€
JIOCTIKEHUIO: COCTaBJIATh IUTaH
JIEHCTBUH, paclpeAesIsATh POJIU C YUETOM
MHEHUI Y4YaCTHHUKOB 00CyXaTh
Ppe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATE paboTy
B YCJIOBUSIX PEalbHOr0, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBYS;

- OCYILECTBIIATh MIO3UTUBHOE
CTpaTEruuecKoe MOBEJICHUE B
Ppa3JIMIHbIX CUTyaluiax, IIPOSABJIATH

Ka4€CTBCHHBIC PCAKIIMU HA aJIbACTUBI,
KpaxMall, YKCYCHYIO KUCJIOTY; J€HaTypaLus
OCIIKOB IPH HATPEBAHUH, IBETHBIC PEAKITIH
0EIIKOB; MMPOBOIUTH PEAKIIMA HOHHOTO OOMEHa,
OTIPENIeNATH CPeAy BOIHBIX PACTBOPOB,
KaueCTBEHHBIE peaKIiy Ha CyIbdaT-,
KapOOHAT- U XJIOPHUI-aHUOHEI, HAa KATHOH
aMMOHHUSI; pelIaTh SKCIEPUMEHTAIBHbIE 3a1a4H
o temaM "Metamnel" u "Hemerammsr") B
COOTBETCTBUHU C IPAaBUJIAMU TEXHUKHU
0€30MacHOCTH NP OOPAICHUH C BEIIECTBAMH
1 1a00paTOPHBIM 000PYIOBAHHEM;
IPEACTABIIATE PE3YJIbTATEI XUMHUYCCKOTO
JKCIEpUMEHTA B (JOpMe 3aMUCH YPaBHEHU I
COOTBETCTBYIOIIMX peakuuii 1 GopMyIHpPOBaTh
BBIBO/IBI HA OCHOBE 3THX PE3YJIbTaTOB




TBOPYECTBO U BOoOOpakeHHe, OBITh
HMHUIHATHBHBIM

OBinanenne YHHBEPCAJIbLHBIMH
PeryJIITHBHBIMH JIeiCTBUSIMH:

) NpUHATHE Ce0sT M APYTUX JIOAEi:

- TPUHHMATh MOTHBBI M apTyMEHTHI
TPYTUX JOCH npu aHam3e
Pe3yJbTaTOB ACSATEIHLHOCTH;

- TpHU3HABaTh CBOE MPaBO M MPAaBO
IPYTUX JIO/IEH Ha OUTHOKH;

- pa3BuBaTh CIOCOOHOCTh MMOHHUMAThH
MHP C HO3HUIIMU JPYTOro YelOBEKa;

B 00/1acTH 3K0J0TrHYECKOr0
BOCIIUTAHMSA:

- c(OPMHUPOBAHHOCTh IKOJOTHUYCCKON
KyJbTYpBI, MOHHUMaHHE BIIMSHUS
COIMANIbHO-9KOHOMHYECKUX TMPOIIECCOB
Ha COCTOSIHUE PUPOIHON U COLIMATIbHOM
cpenpl, OCO3HaHUE r100a1bHOTO
XapakTepa dKOJOTHISCKUX MPOooIIeM;

- ITUIAaHUPOBAaHHE M OCYIIECTBICHHUE
JIEUCTBUI B OKpYXKalOIEH cpelne Ha
OCHOBE 3HaHUs ILeJed YCTONYHMBOIO

- chopMHUpOBATh MPEACTABICHUS: O XUMUUYECKOH
COCTaBJIAIONIEH €CTeCTBCHHOHAYYHOW KapTHHBI
MHpa, POJM XHMHUH B TIO3HAHMU SBJICHUH
OpUpoabl, B (OPMUPOBAHMHM MBIIUICHUS |
KyJIBTYpbl JUYHOCTH, €€ (YHKIHOHAIbHON
TPaMOTHOCTH, HEOOXOAWMOHN Ml peIeHus
MPAaKTHYECKUX  3aJa4 U DKOJOTMYECKH
O00OCHOBaHHOTO  OTHOIICHHA K  CBOEMY

OK 07 Pa3BUTHS YEITOBEUECTBA; 3JI0POBBIO U IIPHUPOAHON Cpere;
aKTHBHOE HETIPHSATHE JOEHUCTBHH, | - yMETh cOOMOAATH IIPAaBIIIA SKOJIOTHIECKU
IPHHOCSIIMX BpeJl OKpYXKalolel cpese; | Leaecoo0pa3sHoro MOBEeICHUs B ObITY U
- yMeHue IPOTHO3UPOBATh | TPYJOBOH JEATENBHOCTH B LIEJIAX COXPaHEHUS
HeOIaronpusaTHbIC 9KOJIOTHYECKHE | CBOETO 340POBbsI U OKpY’Karolleil IpHpOAHOil
HOCIIECTBHA HpEeIIPUHIMAEMBIX | CPEIbl; YIUTHIBATh OIIACHOCTH BO3ACHCTBYA Ha
JeHCTBUM, IPeI0TBpAlIaTh UX; XKUBBIC OPTaHU3MBI OIPEIETICHHBIX BELIECTB,
- pacIIMpeHHE OIbITa [EATEIbHOCTU | IMOHMMAs CMBICI IIOKA3aTells IPpeAeIbHON
9KOJIOTMYECKOH HANPaBJICHHOCTH; JOIYCTUMOI KOHIIEHTPALNH
- OBJIaJICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U
COLIMAIIbHOMN JIESITEIbHOCTH;
- TpPUHUMATh LETH  COBMECTHOM
JIeITEIIbHOCTH,  OPraHW30BBIBATH U
KOOPIMHUPOBATh ~ JICHCTBUA 1O €€ | - chopMHPOBAHHOCTH  yMEHHS  1aBaTh
AOCTHKCHHIO: COCTaBIIATh IUIaH | koyuecTBEHHBIE OLIEHKH U IPOBOJUTH PacuyeThl
ACHCTBUH, PACTIPE/IENATH POJIH C YUETOM | 110 xpMudecKiM (GOPMyIIaM H YPaBHEHHSIM;
IL.K.1.1 MHEHHI  y4YacTHHUKOB  OOCYKIaTh

pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJMHUPOBATh U BBINIOIHATH PabOTy
B YCIIOBUSIX PEAbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;




2 CTPYKTYPA U COJAEP) KAHUE OBH_IEOBPA3OBATEJILHOI71 JUCIHHUIIIUHBI
«XHUMMUS»
2.1. O0beM TUCHUNIUHBI H BUbI y4eOHOIH padoThI

Bup yueOHoii padoTbl O0bem B 6 m. u. 00vem
yacax obpazoeamenvHoll
oesamenbHOCMU 6
dopme
npakmu4ecKkoi
no020moeKu
O61beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCITHIIJIMHBI 72 -
B T.4.
OcHOBHOe coJepKaHne 50 -
BT. 4.
TEOPEeTUIECKOe 00yICHHE 20 -
MPAKTHYCCKHUE 3aHATUS 18 -
nabopaTopHEIE 3aHATHS 12 -
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 20 -

(comep:kaHue NPUKJIATHOTO MOIYJIA)

BT. 4.
TeopeTudeckoe oOydeHue 0 -
MPaKTUYECKHUE 3aHATH 20 -
WHIUBUAYATbHBIN MPOEKT (a/HET) HET -

IIpomexyTouHas aTrecTauus (3a4er) 2 -




2.2 TemaT4yecKHi IJIAH U COJEPKAHUE TUCHUIINMHBI

HaumenoBanue pazgenos n | Coaep:xaHue yueGHOro MaTepHasia (0CHOBHOe U npodeccHoHATBLHO-0PHEHTHPOBAaHHOE), J1agopaTopHble | O0bem ®opmupyemble
TeM W MPaKTHYECKHe 3aHATUS, TPUKJIATHOH MOIYJIb 4acoB KOMITeTeHI[HH
1 2 3 4

OcHOBHOe€ coep:kaHue 50
Pa3gen 1. OcHOBBI CTPOEHMS BelleCTBA 6
Tema 1.1. Ctpoenne atomoB | OCHOBHOE cofiep:kaHue 3 OK 01
XUMHYECKHX
5JIEMEHTOB W IPHPOJA Teopernyeckoe o0yueHmne 1
XHMHMYECKOMH CBS3H CoBpeMeHHass MOJIENb CTpOeHUs aToMa. CHMBOMYECKAN S36IK XUMHH. XUMHUYECKUAHN 3JIEMEHT. DJICKTPOHHAS 1

koH(purypanus atroma. Kinaccudukanus XuMHUIeCKUX 3JEMEHTOB (S-, p-, d-31eMenTs). BaneHTHbIe

3JIeKTPOHEI. BaeHTHOCTh. DNEeKTPOHHASA NPHPOJIA XUMHUECKON CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUabI

XMMHYECKOH CBsI3M (KOBaJICHTHAs!, HOHHAs, METaJLIMYeCKas, BOJOPOIHAs) ¥ CIIOCOOBI ee 00pa3oBaHusI

IIpakTHyeckue 3aHATUS 2

IIpakTyeckas padora. Pemenue 3a1aHuil Ha UCTIOJIb30BaHUE XUMUYECKOM CUMBOJIMKHI U Ha3BaHUH 1

COEJMHEHHH [0 HOMEHKJIaType MEXAyHapOJHOTO COI03a TEOPETHUECKON U MPHUKJIATHON XUMUHU U

TPUBHUAJIbHBIX Ha3BaHUH JUISl COCTABJICHHUSI XUMUYECKUX (OPMYJI JBYXaTOMHBIX COSTUHEHHUH (OKCHIOB,

CyJIb(HUIOB, THAPUIOB U T.I1.) U JPYTUX HEOPTaHMUYSCKUX COCAUHEHHN OTICIbHBIX KJIaCcCOB.

IIpakTnyeckas padora. [IpakTuyeckue 3aaHNs Ha yCTAHOBJICHHE CBI3U MEXKIY CTPOCHHEM aTOMOB 1

XUMHYECKHX 3JICMEHTOB U MIEPHOANICCKIM U3MEHEHHUEM CBOMCTB XUMHUYECKHX JIEMEHTOB M X COCIUHCHHUN

B COOTBETCTBHH C ITOJIOKeHUEeM [lepromuaeckoil CHCTEMBL.
Tema 1.2. Ilepuonnyeckuii OcHoBHOe cofep:kaHue 3 OK 01
3aKOH M Tadauna OK 02
.M. Menneseena IIpakTHyeckue 3aHATUS

IIpakTnueckas padora. [leproguueckas cuctema XxuMudeckux dneMenToB .. Menneneesa. @uzndeckuit

cMmbica [lepuoanyeckoro 3akoHa [I.1. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX

OJICMCHTOB, 06pa3yeMI)IX HUMU ITPOCTHIX U CIOKHBIX BEHICCTB B COOTBETCTBUU C MTOJIOKECHUEM XUMHUYCCKOT'O

snemeHTa B [lepuoanueckoi cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona

J.. Menpeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX DJIEMEHTOB.

2

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

IIpakTnyeckas padora. Pemenne npakTuKe-OpHEHTHPOBAHHBIX TEOPETHUYECKUX 3a/laHU Ha
XapaKkTepu3alHio XUMHIECKNX 3JIEMEHTOB «MeTamnieckue/ HeMeTauInuecKue CBOMCTRa,
AIIEKTPOOTPHULATEITFHOCTh XUMHYIECKHUX 3JIEMEHTOB B COOTBETCTBHH C MX JIEKTPOHHBIM CTPOCHHUEM U




IOJIOKCHUCM B HCpI/IOﬂH‘{eCKOﬁ CHUCTEMC XMMHUUYCCKHUX 3JICMCHTOB Z[I/I MeH,ueneeBa»

Pa3gen 2. Xumuyeckue peaknuu

Tema 2.1. Tunbl
XHMHUYECKUX peakuuii

OcHoBHOe coaep:kaHHe

TeopeaneCKoe oﬁyqune

Knaccudukanus 1 THIIBI XUMHYECKHX PEAKIUHA C yJyacTHEM HEOPTaHWIeCKuX BemecTB. CocTaBIeHNe
YpaBHEHHH peaklnii COSMHEHNS, Pa3IOKEHUs, 3aMElIeHHs, OOMEHa, B T.4. PEaKI[1ii TOPEHUS], OKHCIICHHSI -
BOCCTaHOBJICHUS.

VYpaBHeHUs OKHCIEHUA-BOCCTaHOBIEeHUA. CTeneHb okucieHus. OKUCIUTENh U BOCCTAHOBUTEI.

CocTaBlieHue 1 YpaBHHUBAHUEC OKUCIHUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKunﬁ METOAOM BJICKTPOHHOI'O Oananca.

OKHUCIINTENHHO-BOCCTAHOBUTEIbHEIC pCakuuu B MpUupoaec, mMpou3BOACTBECHHBIX ITpoLeCcCax U
JKU3BHCACATCIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATUSA

HpaKaneﬂcaﬂ paGOTa. KonuuectBennnie oTHOIIECHNS B XUMHH. OCHOBHBIC KOJMYECTBEHHBIE 3aKOHBI B
XUMHHU U paCUCThl IO YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ.

IIpakTnyeckas padora. Moib Kak eIUHAIIA KOJIIMYECTBA BemecTBa. MosspHas Macca. 3aKOHBI COXpaHCHHUS
MAaccHl B PHepruu. 3akoH ABoranpo. MoJspHbIi 00beM ra3oB. OTHOCHTENbHAS IUIOTHOCTH ra3oB. PacdeTs
0 ypaBHCHMSAM XUMHUYECKUX PEaKIHH ¢ UCTIONB30BaHIEM Macchl, 00beMa (HOpMalbHBIC YCIIOBHS ) Ta30B,
KOJIMYECTBA BEIECTBA

OK 01

Tema 2.2.
DJIeKTPOJIMTHYECKA 51
AVCCOLUALMS U HOHHBIH
o0MeH

OcHOBHOe cofiep:kaHue

TeopeaneCRoe oﬁyqe}me

Teopus MEeKTPONTUTHIECKON Aucconranyy. MIoHbI. DIeKTPOINTHI, HEAJIEKTPOINTHL. Peakunn noHHOTO
obOmena. CocraBieHHe peakuii HOHHOTO OOMEHa IyTeM COCTaBJICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHeHH. KHCIOTHO-OCHOBHBIE peakiny. 3ajaHus Ha COCTABJICHUE HOHHBIX PEaKIUil

JlaGopaTopHble 3aHATHS

JlaGopaTopHas padoTa "THUIIEI XUMUYECKUX PeaKkIuii".
HWccnenoBanue THIOB (110 COCTAaBY W KOJMYECTBY UCXOTHBIX U 00pa3yIOIINXCs BEIIECTB) U IPU3HAKOB
XUMHYECKUX PEaKIHii.

JladopaTopnasi pa6ora " [IpoBeneHue peakinii HOHHOTO OOMEHa, OTPEIEIICHNE CPEIbI BOJHBIX PACTBOPOB.
3amaHus HA COCTABJICHNUE HOHHBIX PEAKIIUi

OK 01
OK 04




KonTtponbsnas padora 1

CTpOCHI/Ie BCLICCTBA U XUMUNYCCKUE pCaKIIUN

Pa3gen 3. CTpoenne u CBOIiCTBa HEOPraHU4YeCKHX BellecTB

14

Tema 3.1. Knaccudpuxanus,
HOMEHKJIATYpPAa U CTpOeHHue
HEOPraHU4YeCKHUX BellecTB

OcHoBHOe coaep:KaHHe

Teopernueckoe o0yyeHue

[Ipenmet Heopranmueckor xumun. Kinaccudukarust HeopraHHdecKux BemecTB. [IpocTrie u crokHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI, THIPOKCHIBI, KUCIOTHI, COJH). B3anmMocBs3b
HEOpraHMYEeCKHX BEIECTB. ArperaTHble COCTOSIHUA BellecTBa. KpucTtammnueckue u aMop(HbIe BeleCTBa.
TuIBl KPUCTATMYECKUX PEIIETOK (ATOMHAs, MOJIEKYJISIpHasl, HOHHAs, METAIIINYecKas). 3aBUCUMOCTh
(u3MYECKUX CBONCTB BEIIECTBA OT THIIA KPUCTAUINYECKON PEIIETKH. 3aBUCHUMOCTh XUMHYECKOW
AKTUBHOCTH BCIICCTB OT BUJA XHUMHUYECKOH CBS3U M TUIA KpHCTaHHquCKOﬁ PECIICTKU. HpI/I‘II/IHLI
MHOT000pa3us BeIeCTB

IIpakTHyeckue 3aHATUSA

IIpakTuyeckas padora. HoMeHKIaTypa HEOPraHUYECKHX BEIIECTB: HA3BAHUE BEIIECTBA HCXOS U3 UX
XMMHYECKOH (hOPMYIIBI MITH COCTABICHNE XUMHUUECKOH (DOPMYJIBI ICXOAS M3 Ha3BaHMS BELIECTBA 10
mexxayHapoaroi (MIOITAK) nmm TpuBHamsHONH HOMEHKIIATYPE.

IIpakTnyeckas padora Pemenne mpakTHYecKuX 3aJaHUN MO KIaCCU(PUKAIINH, HOMCHKIIATYPE B
XMUMUYECKUM (hOpMysIaM HEOPraHUYCCKHUX BEUICCTB PA3IUYHBIX KJIACCOB (YrapHbIi ra3, yrieKucbli ras,
aMMHaK, TallicHas U3BECTh, HerallleHast U3BECTh, MMThEBAst COMla M APYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI
XMMHUYECKHUX BEIIECTB, ONPEACNISITh NPUHAMIEHKHOCTh K KIIACCy.

VIcTOYHMKH XUMUYECKOM HH(pOopManuu (CpeacTB MaccoBoi nHdopmaiuu, cetb uTepHeT u apyrue). [louck
HH(POPMAIIUY 110 HA3BAHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 01
OK 02

IIK1.1

Tema 3.2. ®uzuko-
XMMHYECKHE CBOMCTBA
HEOPraHHYEeCKHX BelIeCTB

OcHOBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

Mertaibl. O0mune huznueckre H XMMUYECKUe CBOHCTBA MeTayuloB. CrocoObl 1osryyeHusl. 3HaueHue
METaJUIOB M HEMETAJJIOB B IIPUPOJIE U KHU3HECATEILHOCTH YeI0BeKa U opraHn3MoB. Kopposus MeTamios:
BUJIbI KOPPO3HH, CHOCOOBI 3aIIUTH METAIIIOB OT KOPPO3UH

Hewmeramsl. O6mye ¢pusndeckne 1 XMMUYECKUE CBOHCTBAa HEMETAIIIOB. THIMYHbIE CBOWCTBA HEMETAIJIOB
IV- VIl rpymn. Knaccndukanus 1 HOMEHKIaTypa coelMHEHNI HeMeTanoB. KpyroBopoTsl GHOTreHHBIX
3JIEMEHTOB B IIPUPOJIE

OK1
OK 2

IIK1.1




XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEILECTB (OKCHIOB, THIAPOKCUIOB, KUCIIOT, 2

cojei u zip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB MPOCTHIX BEILECTB, BOJOPOIHBIX COCTUHEHUH, BBICIINX

OKCHJIOB M THJIPOKCHIOB

IIpakTnyeckas padora. 1

IpakTnyeckas padora. CocraBieHne ypaBHCHHH XUMHUUECKUX PEAKIUH C yIaCTHEM IPOCTHIX U CIIOKHBIX 1

HEOPraHMYECKHX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METAINIOB, HEMETAILIIOB X aM()OTEPHBIX

9JIEMEHTOB; HEOPTaHWYECKUX KUCIIOT, OCHOBaHMI U aM(OTEPHBIX THAPOKCHIOB; HEOPraHUUECKHUX COJIEH,

XapaKTepU3yIOIUX UX CBONUCTBA.

IIpodeccnona/IbLHO-OPHEHTHPOBAHHOE COJEPAKAHIE 2

IIpakTHnyeckas padora PemeHne npakTUKa-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUH Ha CBOMCTBA, 2

COCTaB, MMOJIy4eHHE U 0e30IacHOE HCIIO0Ib30BaHNE BKHEHIIIMX HEOPTaHUYECKUX BELIECTB B OBITY U

MPAaKTUYECKOM esITeIbHOCTH YeI0BeKa
Tema 3.3. Unentuduxanus OcHOBHOe cofiep:kaHue 4 OK 01
HEOPraHUYEeCKHUX BelIeCTB JlaGopaTopHbIe 3aHATHA 2 OK 02

JlaGoparopHas padora «neHTrHUKAINI HEOPIaHUYECKHX BEIIECTBY. 1 OK 04

Pemienue OKCIICPUMEHTAJIbHBIX 3a74a4 10 XUMHWYCCKUM CBOMCTBaM METAJIJIOB U HCMCTAJIJIOB,

IO PACIIO3HABAHUIO M MOJIYYCHUIO COSAUHEHUIN METAJUIOB U HEMETAIJIOB.

JlaboparopHas padora M eHTuduKaIis HEOPraHUUECKUX BEIIECTB C HCIIOJIb30BAaHUEM UX (DH3HUKO- 1

XMMHYECKHX CBOWCTB, XapaKTEPHBIX KaUECTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cynbdar-,

KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHUS

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/Iep:KAHUE 2

IIpakTnyeckas padora [IpakTuK0-OpHEHTHPOBAHHbIE 3aJaHHUS O POJM HEOPTaHMYECKONH XUMHUH B CO3/IaHUH 2

HOBBIX MaT€pUaIOB (B Pa3JIMYHBIX OTPACIAX l'[pOMI)IHIJ'ICHHOCTI/I), HOBBIX UCTOYHUKOB SHCPIUU

(anmpTepHaTHBHBIE HCTOYHUKH 3HEPIUH) B PEIICHUH MTPOOIIEM 3KOJIIOTHIECKOH, SHEPreTHIECKON

0e30MacHOCTH.
KounrtpoabHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILECTB 1
Pa3gen 4. CTpoeHnue M cBOIiCTBa OpraHU4YecKHX BelllecTB 24
Tema 4.1. Knaccuduxanms, OcHOBHOe cofiep:kaHue 4 OK 01
CTpOeHHe U
HOMEHKJIATYypa Teopernyeckoe o0yueHue 1 TIK1.1
OPraHM4ecKHX BelleCTB

[osiBneHue u pa3BUTHE OpPraHNYECKOl XUMHN Kak Hayku. [Ipenmer opranndeckoit xumuu. Mecto u 1

3HAYCHUC OpFaHI/I‘{CCKOﬁ XUMHUH B CUCTEME CCTCCTBCHHBIX HAYK.




XUMHUUYECKOE CTPOCHUE KaK MOPSIOK COCTUHECHHUS aTOMOB B MOJICKYJIC COTTIACHO MX BalleHTHOCTU. OCHOBHEIC
TMOJIO’KEHHUSI TEOPUU XUMUUYECKOTO CTPOEHUS opranndeckux coeanunenut A.M. bytineposa. Yriepoausiii
CKEJIET OPraHMYECKOW MOJICKYJIbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMHUUCCKOTO CTPOCHHUS MOJICKYIL.
M3omepus 1 u30Mephl.

[onsarue o pyHKIIMOHANEHOM Tpymmie. Pagukan. [IpuHIINTBI KTacCUpUKAINNA OPTaHMYECKIX COCAMHCHHIH.
MesxayHapoaHas HOMEHKIIATYpa W IPUHIIAITEI HOMEHKIIATypBI OpraHNuecKuX coeauaeHmit. [lonstie 00
a30Tco/Iep KaIlUX COCAMHEHMUIX, ONOJIOTMYEeCKH aKTUBHBIX BemecTBax (YIiieBoaax, JKupax, Oenkax u ap.),
BBICOKOMOJICKYJISIPHBIX COSAMHEHISIX (MOHOMED, ITOJINMEp, CTPYKTYpPHOE 3BEHO)

HpaKanecmle 3aHATUSA

IIpakTnyeckas pa6ora. Homenknarypa opraHu4eckux COE/IMHEHUH OTAEIBHBIX KIaCCOB
(HachIILICHHBIC, HEHACBIIIIEHHbBIE U apOMAaTHYECKHE YTIIEBOIOPObI, CIIUPTHI, (PEHOIBI, albAETUIbl, KETOHBI,
KapOOHOBBIC KUCIIOTHI U JIp.)

IIpakTuyeckas padora. CocTaBieHNe MTOTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT OPraHMIECKUX
BEILECTB OT/EJIFHBIX KJIACCOB, UCTIONB3YS X Ha3BaHMS 110 CHCTEMAaTHYECKOH N TPHBHAIFHONH HOMEHKJIAType
(3THNEH, aneTIIeH, TINLIEPHH, (GeHoI, (OPMATBICTH], YKCYyCHAs! KHCIIOTA, TJIUINH).

IIpakTnyeckas padora. Pacuetsl npocteiiieii GopMyIbl OpraHu4ecKON MOJIEKYJIbI, HCXOAS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OpPraHuYecKuX
coeIMHEeHU

OcHoBHoOe coaepkaHue

16

Teopernueckoe o0y4yeHue

DU3NKO-XNMHYECKHE CBOMCTBA OPraHUIECKNX COSTMHEHHH OTAENBHBIX KIIACCOB (0COOCHHOCTH
KiaccH(UKaMy ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKHUH psil ¥ o0mast hopMyJia; H30Mepus;
(u3MyecKre CBOMCTBA; XNMHYECKHE CBOMCTBA; CIIOCOOBI TIOTyUCHHS ):

- IIpeAeIbHBIC YTIEBOIOPOABI (aJIKaHbl M UKJIOANKAHb!). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TeTlJIa B IIPOMBIIIIIEHHOCTH U ObITy. CBONCTBA NPUPOJHBIX YTIEBOIOPOAOB, HAXOXK/CHUE B
MPUPOAE U IPUMEHEHHE alIKAHOB,;

- HenpeeabHbIe (AIKESHBI, aIKMHBI U aJIKaAUEHBl) U apOMaTH4YecKue yrieBoAopoasl. [ opeHne aneTmieHa
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOTO IUTAMEHH I CBApKH U PE3KH METAJJIOB

- KHCJIOPOCOACPIKAIUE COSAUHCHUS (CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3()UPHI, abIACTUIbI 1
KETOHBI, )KHUPBI, YTIeBOAb!). [IpakTHdeckoe MpuMEHEHNE STUICHTIIUKONS, TIIUIepuHa, (perona. [Ipumenenue
(hopManpaernia, aneTaabAeruIa, YKCYCHOW KUCIOTHL. MBLTa Kak COJH BBICIINX KapOOHOBBIX KHCIIOT.
Motouiue cBoHCTBa MbLIa

- a30TcoJieprKallie COeIMHEHMs (AMUHBI 1 aMUHOKHCIIOTHI, O€JKH). BricOKOMOeKy IsIpHbIe COeANHEHUS
(cuHTeTHYECKHE U OMOJIOTHYECKH-aKTUBHBIE). MOHOMEp, OJMMeEp, CTPYKTYpHOE 3BeHO. [lommmMepu3anus
3TUJIEHA KaK OCHOBHOE HAIIPABIICHUE €T0 UCIIOJIb30BaHMA. | eHeTHdIecKast CBs3b MEX/y KIacCaMu

OK 01
OK 02
OK 04

IIK1.1




OpraHnv4eCKux COCI[I/IHCHI/Iﬁ

IIpakTHyeckue 3aHATUSA

IIpakTHyeckas padora. CBoNCTBa OPraHUYECKUX COEIMHEHUN OTAEIBHBIX KIacCOB (TpUBUANIbHAS U
MEXKIyHapoiHasi HOMEHKJIATypa, XMMUYEeCKUE CBOHCTBA, CIIOCOOBI MOTYy4EHHs): MIPEAeIbHbIE (AIKaHbI 1
IIMKJIOAJIKAHBI), HEMIPEACIbHbIC (QJIKEHBI, aTKUHbBI M aJIKaJHUCHBI) 1 apOMAaTHIECKUE YTIICBOAOPOIbI, CIUPTHI
u(eHOIbI, KAPOOHOBBIE KHCIOTHI U 3(UPHI, ATbAECTHIBI M KETOHBI, aMHHBI 1 aMHHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHbIE CO€AMHEHUS. 3a1aHNs Ha COCTABJICHHE YPABHEHNI XUMHUUECKUX PEAKINH C yYacTHEM
OPTaHWYIECKUX BEIIECCTB HA OCHOBAaHWHU MX COCTAaBa M CTPOCHHMS

HpaKTH‘leCKaH paﬁoTa. PacueTHble 3amauu 1o YpaBHCHUAM peaKHI/Iﬁ C Y4aCTHUEM OPraHNYCCKUX BCIICCTB.

JlabopaTopHast paboTa

JlaGopaTopHas padoTa "lIpeBpaleHus OpraHMYeCKUX BEIIECTB IPU HarpeBaHUu'".

JladopaTopnasi pabora «[lomydenue 3TUIeHa U U3YUEHHUE €TI0 CBOMCTBY.

JladopaTopHas padora «MoaenupoBaHue MOJIEKYJ U XUMUYECKUX MIPEBPALLEHUI Ha IPUMEpE 3TaHa,
3TUIICHA, aLleTUIICHA U Ip».

Hp0(beccuonaﬂbno—opneHTnpOBaﬂﬂoe CcoJIepKaHue

IIpakTnyeckas padora. Pemenne npakTuka-opUEeHTUPOBAHHBIX TEOPETHUECKUX 33JaHUH Ha CBOMCTBA
OPTaHWYECKUX COCIMHEHHI OTASNIBHBIX Ki1accoB COCTaBIEHHE CXEM PeakIHii (B TOM YHCIIE 110
MPe/II0KEHHBIM IIETIOYKaM IPEeBPaIeHNH), XapaKTepU3yIOIINX XUMHUUECKHIE CBOMCTBA OPraHMIECKNX
COE/IMHEHUH OT/AENBHBIX KJIACCOB, CIIOCOOBI MX MOJTYyUSHHs] U Ha3BaHUE OPTaHMYECKUX COSTUHEHHH 110
TPUBUAIBHOU WIN MEXyHAPOIHON CUCTEMAaTUUECKON HOMEHKIIATYpeE.

Tema 4.3.

Nnentudpuxanus
Opranuyeckux BemecTs, HX
3HAYeHHe M IPUMEHEeHHne B
OBLITOBOM N
NPOU3BOACTBEHHOM
JIeSiITeJIbHOCTH YeJIOBEKA

OcHoBHoOe cojiepkaHue

Teopernueckoe o0y4yeHue

Brooprannyeckue coequaenus. [IpumeHenne u Gronornyeckas poib yrieBo1oB. OKHUCIEHHE YTICBOAOB

- HCTOYHHK SHEPTHHU )KUBBIX OpraHm3MoB. OO0NacTh NMpUMEHEHHs aMHHOKHUCIOT. [IpeBpamieHus OenKoB
TMHIIA B opranu3Me. buonorndyeckue ¢pyHknuu OenkoB. bruonornyeckue GpyHKIuu xupoB. Poib
OPTraHUYECKOW XMMUU B pEIICHUH Po0IeM MUIEBON 0e30macHOCTH. POJTb OpraHudecKoi XMMIH B PEIICHUU
po0JIeM YHEPTETHYCCKON OE30ITACHOCTH, B Pa3BUTHH MEIUIIUHEI, CO3IaHUM HOBBIX MaTEPHAIOB, HOBBIX
WCTOYHHKOB dHEPTHH (aIbTePHATUBHBIC UCTOYHUKY dHeprun). OMacHOCTh BO3ICHCTBUS HA  JKUBBIC

OK 01
OK 02
OK 04

IIK1.1




OpraHn3Mbl OPraHUYCCKUX BCIICCTB OTACJIBHBIX KJIaCCOB (yFJ’[CBO[[OpO,HBI, CIIUPTHI, q)eHO.HLI,
XJIOPOPraHNUvCeCKUC IMPOU3BOAHLIC, aJIbACTUIABI u ﬂp.), CMBICJI IMMOKa3aTeJist NpeaACIbHO
HOHYCTHMOﬁ KOHICHTpaluu

JlabopaTopHble 3aHATHS

JlaGopaTopHas pa6oTa: "M neHTH(UKAIIUS OPTaHHYCCKUX COCTUHCHUN OTACIBHBIX KI1acCOB"
Wnentudukaiys OpraHiuecKuX COCTUHCHUN OTACIBHBIX KIaCCOB (Ha MPpUMEpe allbJCTHI0B, KpaxMana,
YKCYCHOW KHCIIOTBI, OCJIKOB U T.II.) C UCIOJB30BAHUEM KX (PHU3HKO-XMMHUYCCKUX CBOWCTB U
XapaKTEPHBIX KAYECTBEHHBIX peakimid. JleHartyparust Oenka mpu HarpeBaHHH. [[BeTHBIC peakiuu OCIKOB.
Bo3HNKHOBEHNE aHATUTHYECKOTO CUTHANIA CTOYKH 3PSHHS XHMUYECKHUX ITPOIECCOB MPH MMPOTEKaHUN
KadeCTBEHHOH peaKIliy, O3BOJIIONIEH HACHTU(QUIUPOBATH MPEIOKEHHBIE OPraHMYECKIE BEIIeCTBa

KontpoasHnas padora 3

CrpyKTypa 1 CBOWCTBAa OPTaHUIECKUX BEIIECTB

Paznea 5. Kuneruveckue u TEPMOAMHAMUIECCKHEC 3AKOHOMEPHOCTH IIPOTCKAHUA XUMHUYECCKUX pealcunﬁ

Tema 5.1

CkopocTh XUMHYECKUX
peakuuii. XuMH4ecKoe
paBHOBecHE

OcHOBHOe cofiep:kaHue

TeopeaneCKoe 06yqe}me

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT PAa3IMYHBIX (DAKTOPOB: IPUPOJIBI PEarupyIoINX BEIIECTB,
KOHIIEHTPAIH PEarHpyoNINX BEIIECTB, TEMIIEPAaTyphl U IJIOLIAIU PEaKIIMOHHOM MOBEpXHOCTHU. TeIIoBbIe
3 (EeKThl XUMUYECKUX peakinii. IK30- U SHAOTEPMHUUYECKHE, PEAKLIIH.

OO6paTuMOCTh peakiuil. XMMHYECKOe paBHOBECHE U €T0 CMEIIEHHE 0] IeHCTBUEM Pa3INYHBIX (JaKTOpPOB
(KOHIIEHTpanus peareHTOB WK IPOTYyKTOB PeakIUy, AaBJIeHUE, TeMIepaTypa) A CO3AaHUS ONTHMAIbHBIX
YCIIOBUHM NpOoTeKaHUsi XuMudeckux npoueccoB. [punnun Jle [larense

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/Iep:KAHUE

IIpakTHyeckas padora. Pemenne npakTHKO-OPHEHTUPOBAHHBIX 331aHUIT HA aHAIHU3 (PAKTOPOB, BIUAIONINX
Ha U3MEHEHHE CKOPOCTH XMMHUECKOH peakIiy, B T.4. C O3ULHUI IKOJIOTHUECKH LIEIECO00PAa3HOTO
MOBE/ICHHS B OBITY M TPYJIOBOW AESTEIHHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/J0POBBSI U OKPY KarOIIEeH
HIPUPOAHON Cpesbl

IIpakTnyeckas padora. PemeHne npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUH HA IPUMEHeHNe npuHIumna Jle-
larense 11t HAXOXKAESHUS HAIIPABIICHUS CMELICHUS PABHOBECHS XUMHYECKOH peakuy 1 aHaiu3 (GakTopos,
BIHUSIONINX HAa CMEIIEHHE XUMUIECKOTO PABHOBECHS

OK 01
OK 02

[IK1.1




Pa3gen 6. PacTBopnl

Tema 6.1 IlousaTue o OcHOBHOe cofiep:kaHue OK 01
pacTBopax OK 02
Teopernueckoe o0y4enne
IIK1.1
PacTBOpenne kak (hHU3UKO-XUMHUECKHI mporiecc. PactBopel. CiocoOBI  IPUTOTOBJIICHUS PACTBOPOB.
PactBopumocTs. MaccoBasi 105151 paCTBOPEHHOT'O BEILIECTBA.
IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE COJEPAKAHIE
IpakTnyeckas padora. CMBICI IOKa3aTes NPEAETHHO JTOIMYCTHMON
KOHIICHTPAIINX ¥ €TO UCITIOIb30BAHNUE B OLIEHKE YKOJIOTHIECKOH OE30MacHOCTH.
[IpaBuia 9SKOJNOTMYECKH IeJIECOOOpPa3sHOTO TMOBEACHHWS B OBITY W TPYNOBOW AEATEIHHOCTH B
IETSIX COXPAHEHUSI CBOETO 37I0POBbSI M OKPYXKAIOIIEH MPUPONHON Cpensl; OMACHOCTh BO3JICHCTBHA
Ha JKUBBIE OPTaHU3MBI OIIPEICICHHBIX BEIECTB.
IIpakTnyeckas padora. PeneHne NpakTHKO-OpPUEHTHPOBAHHBIX PAaCUETHBIX 3aJJaHUN HAa PacTBOPHI,
UCTIONIb3yEeMBbIE B OBITOBOM M IPOU3BOJICTBEHHOM J€SITEIBHOCTH YEIOBEKa
Tema 6.2. UccienoBanue OcHOBHOe cofiep:kaHue OK 01
CBOICTB PacTBOPOB OK 02
JlaGopaTopHbIe 3aHATHSA OK 07
JlabopaTopHast pabota «IIpurotosnenne pactBopos». [IpuroToBieHre pacTBOPOB 3aJaHHON (MaccoBoOi, %) K1.1
KOHIIEHTPAINH (C IPaKTUKE-OPUEHTHPOBAHHBIMU BOIIPOCAMH) U OTIPEJICIICHHE CPE/Ibl BOJHBIX PACTBOPOB.
Pemenwue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccuoHaNIbHO-OPHEHTUPOBAHHOE CO/IepPkaHNe (Codep:KaHUe NPUKIATHOT0 MOLYJIs)
Paszpen 7. Xumus B ObITY M NIPOM3BOACTBEHHOM JeTEJIbHOCTH YeJI0BeKAa
Tema 7.1. Xumus B ObITY U OcHoBHOe coaep:KaHHe OK 01
NPOU3BOJACTBEHHOM OK 02
[IeATEILHOCTH YeJI0BeKa IIpakTHyecKne 3aHATHS OK 04
IIpakTnyeckas padora Hoselmne 1ocTHXEHNUS] XUMUYECKOW HAYKH U XUMUUYECKON TeXHOJIOTUU. Posb OK 07
XMMHH B 00€CIIEYCHUH YKOJIOTHIECKOH, IHEPTeTUUECKON U IHIIEBOH 0€30MaCHOCTH, Pa3BUTHH MEANIMHBL
[IpaBuia mowcka 1 aHaNM3a XMMUYECKOH HH(POPMAIUY U3 Pa3IMIHBIX UCTOYHUKOB (Hay9IHAs H yIeOHO- TIK1.1

HayYHas JIUTepaTypa, CpeAcTBa MacCoBO MH(pOpMaIHH, ceTh IHTepHeT)

ITowck M aHAIN3 KEHCOB O MPUMEHEHNN XUMHIYECKUX BEIIECTB M TEXHOJIOTHH € yueToM Oy rymiei
podeCcCHOHATBHON NEeSITeIPHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTepHalIbl, KOHCTPYKIIHOHHBIE




MaTtepualibl, KpaCKu, CTCKJIO, KEPAMUKaA, MaTCpUaJibl JId J3JICKTPOHUKH, HAHOMATEPUaAJbl, TCKCTUJIbHLIC
BOJIOKHA, UICTOYHUKU SHEPIrun, OPraHnvdeCKuc 1 MUHCPAJIbHbIC yuo6peHI/m, JICKapCTBCHHBIC BCIICCTBA,
OBITOBAS] XUMUSL. 38.HII/IT8.Z HpeﬂCTaBﬂeHI/Ie PE3YIbTATOB PCUICHUSA KEMCOB B (bopMe MHHHU-J0KJIazga C

Ipe3eHTaluen

IIpomeskyTouHas aTTecTanms Mo AUcHUILINHEe (1MpdepeHIUPOBAHHBIN 3a4eT)

Bcero

72




3 CIELUAJILHBIE YCJIOBHUS PEAJIN3ALIUY TIPOTPAMMBI
YYEBHOM JUCLUILTUHBI

3.1. TpeﬁoBaHnﬂ K MUHHMAJIbHOMY MaTC€PHUAJIBHO-TEXHUIECCKOMY o0ecneYeHHIO:
HCO6XO,I[I/IMO HaJIN4YUC  CICOHUAIM3UPOBAHHOIO MaTCprUaIbHO-TEXHHYCCKOI'O

o0ecreyeHus, UCI0Ib3yEeMOro IIPH OpraHu3aluy 00pa30BaTeIbHOIO Ipoliecca s 00yJaromuxcs
C HapyLICHUSIMH CIIyXa:

- 3ByKOYCWJIMBAIOIIIUE anlaparsl,

- IOPTaTUBHBIC HHPOPMALIMOHHBIE CUCTEMBI IS CIIA0OCIBILAIINX U JAP.

VY4ueOHble KaOMHETBI, MAaCTEPCKUE, CIECLUATU3HPOBAHHBIC JTAOOPATOPHH JOJDKHBI OBITh
OCHAIIIEHBI COBPEMEHHBIM 000py/I0BaHHEM M Y4eOHBIMU MECTaMU C TEXHHUECKUMH CPEACTBAMHU
o0yueHus i 00yJaroIuXcs ¢ HApYLUIEHUsAMH ClyXa.

Pexomenayercst 000pyioBaHHE CIIEUAIBHBIX YU€OHBIX MECT B JICKIIMOHHBIX ayAUTOPUSX,
KaOMHeTax JUIsl IPaKTUYECKUX 3aHATHH, y4eOHBIX MacTEPCKUX, OMOINOTEKE U MHBIX ITOMEILEHHUSX
B 00pa3oBaTeibHON OpraHu3aluu i OOy4YaroLIMXCs MHBAIMJOB C HapyLICHUSIMU ciyxa. B
KOKIOM IIOMEIIEHUH, TI/ie O0O0ydaroTcsi JMIa C HapyLIEHUSIMU ClIyXa, pPEKOMEHAYeTCs
IpelyCMaTpuBaTh COOTBETCTBYIOIIEE KOJIMYECTBO MECT JIJISl TAKUX 0OYYaroIIHXCsl.

VY4eOHast ayIuTOpHs, B KOTOPOI 00ydaroTCs JUIa ¢ HAPYIICHUEM CIIyXa, JOJDKHA OBITh
obopyioBaHa:

- paIMoKIIaccoM,

- KOMITbIOTEPHON TEXHUKOM,

- ayTMOTEXHUKOH (aKyCTUYECKUI yCUIIUTENb U KOJIOHKH),

- BUJICOTEXHUKOH (MyIbTUMEIUNHHBIN IPOEKTOP, TEIEBU30D),
- 3JICKTPOHHOM JOCKOMH,

- TOKYMEHT-KaMepoH,

- MyJIbTUMEIUNHON CUCTEMOM.

OOyyeHue JInll ¢ HApYIIEHUIMHU CllyXa MpeArnoaaraeT uCrojib30BaHUE MYJIbTUMEIUHHBIX
CPE/CTB U IPYT'MX TEXHHUUYECKUX CPEACTB IIpHUeMa-reperaun yueOHoi nHpopMaluy B JOCTYITHBIX
dopmax:

- anmapar Ui 3aKperyieHUsI HaBbIKOB U KOPPEKLIUHU peyu:

- anmapaT 3BYKOYCHJIMBAIOIIMM, BO3IYIIHOW M KOCTHOW MPOBOJUMOCTH M BUOPOTAKTUIBLHOIO
BOCIIPUATHUS JETCKUIA;

- KJIaBUaTypa CEHCOpHasi;

- KOMIIBIOTEpHAs TapHUTYPA;

[Ipy npoBeneHUMM NPOMEXKYTOYHOM  aTTectauu  oOecreyuBaeTcsl  COOII0JCHHE
CIIEYIOMMX OOIMMX TPeOOBAHUNA:

- TIPOBEJICHHE MPOMEXYTOUYHON aTTeCTAalluM JJIsi 0OYyYaIOLIMXCs ¢ HApYIIEHUSIMH CIIyXa B OJJHOM
ayJUTOPUU COBMECTHO C OOYyYalOIIMMHUCS, HE HMEIOIIMMHU OTPAaHUYEHHBIX BO3MOXKHOCTEH
3/10pPOBbS, ECJIA ITO HE CO3/IAET TPYAHOCTEN MTPH MPOXOKIECHUM TPOMEKYTOUHOM aTTECTALlNY;

- MPUCYTCTBHE MPH HEOOXOJUMOCTH B ayJUTOPUU ACCHCTEHTA, OKA3bIBAIOIIEro 00yYaromuMCs
HEOOXOUMYIO MOMOIIb C YY€TOM MX MHAMBHIYaJbHBIX OCOOCHHOCTEH (3aHATH pabouee MecTo,
o01IaThCs ¢ MpenoaBaTeIsIM1);

- M0JIb30BaHNE HEOOXOAUMBIMHU OOYUYAIOUIUMCS TEXHUYECKUMHU CPEJCTBAMH MPU MPOXOKICHUH
MIPOMEKYTOUHOM aTTeCTallMK C YY€TOM MX MHAWBUIYabHBIX OCOOCHHOCTEH;

- obecrieueHue BO3MOXHOCTH OeCHpensTCTBEHHOIO JOCTyNa OOy4YaloUIMXCsi B ayIUTOPHH,
TyaJIeTHbIE U JIpyTHe MOMEIIEHUS, a TaKKe UX NPeObIBaHUS B YKA3aHHBIX TOMEIICHUSX.



JIONOJMHUTENBHO NpU MPOBEACHUU IPOMEKYTOUHOM arTecTauu obecrneunuBaeTcs
COONIIOJICHHE CIIEAYIOMMX TpeOOBaHUI B 3aBHCHUMOCTH OT KaTeropuil oOydaromuxcs ¢
HapyLICHUSAMH CiIyXa:

JUTS TIYXUX U cIa0O0CTBIIIANINX, C TSHKEIBIMU HAPYIICHUSAMH PEYH:

- obecrieuynBaeTCs HAIMYKME 3BYKOYCHIIMBAIOIICH anmnapaTypbl KOJUIEKTUBHOTO MOJIb30BaHUS, TIPU
HEOOXOIMMOCTH  IIPEJOCTaBIAETCS  3BYKOYCWIMBAIOLIAs — amnmaparypa HMHIUBUAYalbHOTO
H0JIb30BAHHUS;

- 110 UX JKEJIAHUIO YCTHAs 4aCTh aTTECTALlMOHHOIO UCTIBITAHUS MOYKET IPOBOJUTHCS B TMCbMEHHOM

dbopwme.

[Ipn peamm3amuu  aJanTUPOBAHHOW  0OpA30BATENILHON  NIPOTPaMMBI  CPEIHETO
npodeCCHOHATBLHOrO 00pa3oBaHus JUIsl OOYyYaroIIMXCS C HApyMICHHSIMH CIyXa CO3Jal0TCs
CHelnualbHble pabodyre MecTa ¢ YyYeTOM HapyHmIeHHBIX QYHKIMA W OTpaHHYEHUN WX
JKU3HEACSITEIIBHOCTY B COOTBETCTBHUM C  TPEOOBAaHUSMH, YTBEPKICHHBIMH IPUKA30M
MunucrepctBa Tpyna Poccun ot 19 Hosi6ps 2013 roga N 685H.

Pekomenayercs oOopynoBaHue CleUUAIbHBIX pabodyMx MecT g OOydYaromuxcs ¢
HapYLICHUSMH CITyXa:

s nuy ¢ Hapywenusamu cryxa IpeanoaraeT UCIoIb30BaHNue MYJIbTUMEIUHHBIX CPEICTB
U IPYTUX TEXHUYECKHUX CPEJCTB MpueMa-Tiepeaadn nHHOpMaIuy B JOCTYIHBIX (hopMax.

Peanu3arus mporpammel TpeOyeT HAIMYUE CICIUATBHBIX PabOYMX MECT, OCHAIICHHBIX
o0opynoBaHHEM TIPO(PECcCHOHANBHOTO Ha3HaueHWs. Ha paboyem MecTe HEOOXOIMMO
IIPEyCMOTPETD:

- 01a JuYy C HapyweHuem Cayxa: HaJIWuue ayJuOTeXHUKH (KOJOHKH, HAYIIHUKH,
rapHUTypa), GOpMbI AIEKTPOHHBIX JOKYMEHTOB.

Jliia peanuzaluy OporpaMMbl AUCHMILIMHBL JODKHBI ObITh MPETYCMOTPEHBI CIIEAYIOIINE
criellMaibHbIe OMEIEeHHs: y4eOHbI KaOMHET XUMHH H/UITH y4eOHOH XUMHUYECKON Ta00paTOpHH.

Oo6opynoBanue y4eOHOro kabuHera (HarJIsiAHbIEe MOCOOMsI): HAOOPHI MIAPOCTEPIKHEBHIX
MOJZIEJIE MOJIEKYJ, MOJEIN KPUCTAIIMYECKUX PEUIETOK, KOJUIEKIIMM IPOCTBIX M CIOYKHBIX
BEIIECTB W/WJIM KOJUIEKIUU IOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U MHUHEpAJIOB, Tabiauna
MeneneeBa, yueOHble GuUIbMbI, IU(POBbIE 00pa30BaTENbHbIE PECYPCHI.

Texnuyeckue cpeAcTBa 00y4YeHHsl: KOMIIBIOTEp C YCTPOMCTBaMM BOCIIPOU3BEACHUS
3BYyKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAaHOM, MyJIbTUMEIUIHAS TOCKA, yKa3Ka-IIPE3EHTED
JUISL IPE3EHTaLHM.

Oo0opynoBanne adoparopuu M pado4yux mect JadoOpaTOpMU: MEH3YPKH, IHIIETKH-
KaIeJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIyMbl, IPEIMETHbIE U MOKPOBHbIE CTEKJIA, IIAHILIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (oHapuKH, HAOOP PEAKTUBOB, CTECKJISIHHBIC MAJOYKH, IITATUBBI IS
poOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JEIUTENbHbIE IMINHAPUIECKUE
(50-100 mu1), cTynku ¢ mecTHKOM, GappopoBbIe YAIIKH, MAHIETHI, QUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YaCOBbIE CTEKJIA, HJIEKTPOILUIUTKH, JTa0OPaTOpHBIE INTATUBBI, CIIUPTOBBIE FOPEIKU, CTUYKH,
npubop UId TOJy4YeHHsS Ta30B (WM MPOOMpPKa ¢ Ta300TBOJHOM TPYOKOM), JepKaTeind st
IpoOUPOK, CKISIHKH JJIi XpaHEHUs] pEaKTHBOB, pa3aTOUHbIE JIOTKH; XUMHUECKUe crakaHsbl (50,
100 u 200 mu); mmarenu; MUHLETHI; TUTEIbHBIE HIUMIBI; CEKyHAOMEpPHI (TaliMephl), MEpHbIE
npooupku (#a 10-20 mut) u MmepHbIe KoT0bI (25, 50, 100 u 200 mut), BoastHast 6aHs (MU TEPMOCTAT),
CTEKJISTHHbIE TaJIOUYKH; KOHMYecKue Koyiobl g TuTpoBaHus (50 m 100 mut); MHAMKATOpHBIE
MOJIOCKM Jsi omnpenencHuss pH M craHpapTHas MHIMKATOpHAas IIKaJla; YHHUBEPCAIbHBIN
uHAuKaTop; nunetku Ha 1, 10, 50 mu (wnm go3zaropsl Ha 1, 5 u 10 mi1), GIOpeTKH 711 TUTPOBAHUS,
menunuHckue mmpuiel Ha 100-150 M1, nabopaTopHble W/WINM aHAIMTHYECKUE Bechl, pH-MeTpHl,
CYyIIMIBbHBIN KA, 1 ap. 1abopaTopHOE 000PYI0BAHUE.



3.2. HndpopmaunoHHoe obecneyeHne peajn3anun NporpamMmel

Jns peanusanuu mporpamMmbl OMONMMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3aLUU
JIOJDKEH UMETh TICYaTHBIC W/WIIH AJIEKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMALIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHbBIE JUIsI MCIONB30BaHUA B 00pa30BaTENIbHOM IIpolecce, HE CTapuie 5 JieT ¢
MOMEHTA U3JIaHHUSI.

PexomeHryeMble re4aTHbIe N3IaHMS 110 PeaTn3auy 001eo0pa3oBaTeIbHOMN AUCIUILTUHBL
NPEJICTaBICHBI B METOJMYECKUX PEKOMEH/IAIUSIX IO OpTraHU3aIiKi 00yUeHHS.

3.2.1. OcHOBHBIE NIeYaTHbIE U3TAHUSA:

1. I"a6puensu O.C. Xumus (6a30Bbiii ypoBensb) .10 ki1.-M.JIpoda,2022

2. Ia6puensu O.C. Xumus (6a30Bbiii ypoBens) .11 kin.-M. Ipoda,2022

3.2.2. DJIeKTPOHHBbIE pecypchl

1. MuHnucrepcTBo o0pa3oBaHUs U HayKHU Poccuiickoit Qenepanun
(http://mun0OpHAYKHU.pD/);

2. ®enepanbhblil moptan "Poccuiickoe oopazoBanue” (http:/www.edu.ru/);

3. Nudopmanmonnas cucrema "EmuHoe OKHO jgocTyna K oOpa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

4, Enunas komnekuust uudpoBbix obOpaszoBarenbHbIX pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHbIi HEHTP UHGOPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.rul);

6. MockoBckas aeKTpoHHas 1mkoia https://uchebnik.mos.ru/catalogue

7. [Tnomanka O6pa3zoBatensHoro reHrpa «Cupuycy» https://edu.sirius.online

8. [Tnardopma «I{udpooii komemi» https://e-learning.tspk-mo.ru/mck/

9. WutepHer ypok. bubnmoreka Bugeoypokos https://interneturok.ru

10.  SKnacc. Buaeoypoku u Tperaxepst hitps://www.yaklass.ru
IMporpammHoe oGecneuenne

1. OmneparnmonHas cuctema Microsoft Windows 10

2. [Maker nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBob6ogHOE mporpamMMHOE
obecrieueHue, He OTpaHUYEHO, OECCPOYHO);

4. Wutepner Opaysep Google Chrome (OecriaTHOE mporpaMMHOe oOecriedeHue, He
OTpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHnuBepcambHblii Ha0Op KOAEKOB (KOAMPOBIINKOB-

JEKOJIMPOBIIMKOB) M YTUIMT AJISl IPOCMOTpa U 00pabOTKU ayano- U BUAeodaiioB (OecriaTHOE
nporpaMMHoe o0ecrieyeHue, He OrpaHuYeHo, OECCPOUHO);

6. WinDjView — nporpamma s npocMmotpa (aiioB B gopmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOecTieueHne, He OTPaHuYeHO, OECCPOUHO);
7. Foxit Reader — mpukiragHOe mporpaMMHOe OOeCIeYeHne ISl MPOCMOTpa

AIIEKTPOHHBIX JIOKyMeHTOB B cTaHjapte PDF (GecruiatHoe mporpammHoe obecrnieueHue, He
OTpaHUYEHO, OECCPOYHO).

3.2.3. JlonoJHUTEIbHbI€ HCTOYHUKM:

1. Xumus. Yriay6nennsiit ypoenb. 10—11 knaccsl: [IpumepHas anantupoBaHHas
nporpamma K iuaun YMK B.B. Jlynuna: yue6Ho-MeTonndeckoe nocooue / B.B. Epemun, A.A.
Hposznos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Metoanueckoe nocobue k yuebuuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepenuna, A. A. [lpo3nosa u ap. «Xumusi. YrayOneHHsd ypoBeHs». 10 kimace / B. B. Epemusn,
A.A. lpo3nos, N.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonosa, 2.}0. KepumoB. — M.:
Hpoda, 2018. — 339 c. : u.

3. Metoanueckoe nocobue k yuebuuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HpoznoBa u np. «Xumusi. YrayOneHHbI ypoBeHb». 11 kimace / B. B. Epemun, A.A./{po310B,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoa,2018. — 423 c. :
WiI.


https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://interneturok.ru/
https://www.yaklass.ru/

4, brnunos, JI. H. Xumus: yaeonuk nis CI1O / JI. H. baunos, U. JI. Tlepdunosa, T.
B. CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢c. —

5. INabpuensn, O. C., JIpicora, I'. I'. Xumusi: kHUATA 1)1 ITperiogaBaTes: y4ueo.-
MeToz. nocoone. — M. Akanemus, 2012. - 332 c.

6. INabpuensu O.C. Xumus: yueb. mis ctya. mpod. yued. zaeaenuti / O.C.
I"abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

7. INabpuensu O.C. Xumus a1 npodeccuii ¥ CueuanbHOCTEH TEXHUYECKOTO
npoduist: yueOHUK IS CTy . YUpexaeHui cpel. mpod. oopazosanus / O.C. ['abpuensn, U.I'.
OctpoyMoB. — 4-¢ u3j., crep. — M. : U3naTenbckuii neHTp «Akagemus», 2017. — 272 ¢



4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEFHOMN
AN CHUITJIINHBI

KouTponp u oneHka pe3ynbTaToB OOYy4YeHHs] OCYIIECTBISIETCS IpenojaBaTesieM B
MPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHITUN U J1a00paTOPHBIX padOT, TECTUPOBAHHUS, a TAKKE
BBIMIOJTHEHUS] OOyYarolIMMUCA WHAMBUAYAIbHBIX  3aJaHUi,  MPOEKTOB, HCCIICJOBAHMIA.
PesynbTaTel OOyueHUs OINpENeNsioT, YTO OOydYaromuecs MAODKHBI 3HATh, IMOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUCHUS TUCIUIINHBI.

s hopMupoBaHHUsl, KOHTPOJIS U OIEHKU PE3yJIbTaTOB OCBOCHUS YUCOHOU MUCIUILINHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, IPEICTABIISIONIAsA COO0N KOMILUIEKC Y4eOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3yJbTaTaMd OOydYeHUs U CPOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (npenmetHbie pe3yabTathl o aucturinae) 1 ®I'OC CIIO.

Oo6mas/mpodeccuon Pazgen/Tema THN OLEHOYHBIX MEPONPHUATHIA
aJbHast

KOMIIeTeHI s
OK 01 Bri6upats P1, Temsr 1.1,,1.2; 1.Tect «CtpoeHue aTOMOB XHUMHUYECKHX 3JIEMEHTOB H
CHOCOOBI pelIeHHs P2, Temsr 2.1.,2.2; IIPUPOJIa XMMHUYECKOH CBSI3M».
3a1a4 P 3, Temsr 3.1.,3.2,3.3 2.3ajayl  Ha  COCTaBJIIEHHE XUMHYECKUX (opmy
npodeccHoHaNBLHOMN P 4, Tems1 4.1.,4.2, 4.3; JIBYXaTOMHBIX  COEIUHEHHH (OKCHIOB, CYJIb(QUIOB,
JIeATEeIbHOCTH P 5, Temsr 5.1; TUAPHUIOB U T.IL.).
TIPUMEHUTEIBHO P 6, Temn1 6.1.,6.2; 3. 3ajgaHus Ha UCITOJIb30BAHUE XMUMHUUYECKOW CUMBOJIUKU U
K pa3iaM4HbIM P 7, Temsr 7.1. Ha3BaHUM COEMHEHUHN IO HOMEHKIIAType
KOHTEKCTaM MEXIYHApOAHOTO COI03a TEOPETHIECKON M MPUKIATHON

XIMHW W TPUBUAIBHBIX HA3BAHUH U COCTABIICHUS
XUMHYICCKUX (POPMYI ABYXaTOMHBIX COCIUHCHUN
(okcumoB, cynb(OUAOB, THAPUIOB U T.I1.) U APYTHX
HEOPTaHUYECKUX COCAMHEHUN OT/IENbHBIX KIIACCOB

4. Tect «HomeHkaTypa v Ha3BaHHE HEOPTAHUUECKUX
BEIIECTB MCXOJISl U3 UX XUMHUYECKOU (POPMYITBI TN
COCTaBJICHHE XUMHUICCKOH (POPMYIIBI HCXOIS U3
Ha3BaHMS BEIIECTBA MO MEXIYHAPOIHON HIIN
TPUBHAJILHOW HOMEHKIIATYyPe».

5.3amaun Ha pacyeT MaccoBOMU JOJH (MACCHI)
XUMHYECKOTO 3JIeMEHTa (COCIMHEHUS) B MOJICKYJIe
(cmecw).

6.IlpakTndeckue 3a1aHus 1O KIIacCH(pUKAIINH,
HOMEHKJIATYpE ¥ XUMHUYECKHM (opMyIIam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIaCCOB.
7.1IpakTudeckue 3alaHus Ha ONPENEICHUE XUMUUECKON
AKTUBHOCTH BEIICCTB B 3aBUCHUMOCTH BHJIa XUMHUYECKOU
CBSI3M U TUTIA KPUCTAJUINYECKON PEMIETKH

OK 02 P1,Temal.2; 1. Tect «Meraimmmueckre/ HEMETAIUIMYECKHE CBOMCTBA,
Hcnonb3oBath P 3, Temsr 3.2 3.3; 3JIEKTPOOTPULATENILHOCTD U CPOACTBO K IJIEKTPOHY
COBpPEMEHHBIE P4, Temr1 4.2 4.3; XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHE C UX

cpenacTsa P. 5, Tema 5.1; 3JIEKTPOHHBIM CTPOEHHUEM U IMOJIO)KEHHUEM B

MOMCKa, aHaau3a U P 6, Tema 6.1; MEePUOANYECKON ccTeMe XUMHUUYECKUX 3ieMeHToB 1. 1.
HMHTEPIIPETALUU P 7, Tema 7.1 MengeneeBay.

nHpOpMaIuy U 2. [TpakTudeckue 3a1aHusl HA YCTAHOBIICHUE CBS3H MEXTY
nH(OPMAIMOHHBIE CTPOEHUEM aTOMOB XUMHUYECKUX AJIEMEHTOB 1
TEXHOJIOTUH ISt MEPUOINYECKIM N3MEHEHUEM CBOMCTB XUMUIECKUX
BBITIOJTHCHUS 33124 3JIEMEHTOB U UX COCUHEHUH B COOTBETCTBHH C
poeCCHOHATBHOM nosiockeHueM Ilepuoanueckoit cucreme.

JIeSITeIbHOCTH 3. I[IpakTuKa-opueHTUPOBAHHBIE TEOPETUUECKHE 3a]IaHUS

Ha XapaKTepHU3aluo XUMHYICCKUX IJICMCHTOB!




«Mertaunueckre/ HEMETAIUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIATEITLHOCTh U CPOACTBO K DJIEKTPOHY
XHMHYECKHX JICMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM H ITOJIOKEHHUEM B
MEPUOANYECKON CUCTEME XUMHUECKUX 3ieMeHToB 1. 1.
MenneneeBay

OK 04 Dddexturo | P 2, Temsr 2.1,; Konrponbnas pabora
B3auMozeiictBo Bate | P 3, Temnr 3.3; «CtpoeHue BellecTBa U XUMUYECKHE PEaKLIUm»
1 paboTath B P4, Temr1 4.2, 4.3; 1. 3amauu Ha cocTaBlieHUE YpaBHEHUI peaklnid:
KOJUIEKTHUBE U P 6, Temsr 6.2; COEIIHEHUS, 3aMEIICHU, Pa3JIOKEHISI, OOMCHa;
KOMaHe P 7, Temsr 7.1. OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH C
WCTIONIb30BAaHHEM METOAA
AIIEKTPOHHOTO OayaHca.
2. 3amaun Ha pacyeT MacCHl BEIIeCTBa Wik 00hEMa Ta30B
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEAKIMH BELIECTB; PaCYETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB
peaxmuy,
€CJIM OJTHO U3 BEILIECTB UMEET NPUMECH
3. 3aaHns Ha COCTABICHUE MOJICKYIISIPHBIX 1 HOHHBIX
peakuui ¢ yqyacTueM KUCIOT, OCHOBAaHUH U COJEH,
YCTaHOBJICHHE U3MEHEHHSI KHCIIOTHOCTH CPEJIBI
4 JIabopaTopras paboTa "THITEI XUMUYECKUX peaKkuuii”
OK 07 P 7, Temsr 7.1. 3ammTa keiica (¢ yueTom Oyayuieii npogeccHoHATBHOM
CopeiicTBOBaThH e TeJIbHOCTH)
COXpaHEHHIO Keiic (c yuerom Oyyrueit mpodeccruoHaIbHON
OKpy>Karoulei cpeipl, nesTenbHOCTH) Bo3MoxHbIe Tembl kelicoB: [loTernenne
pecypcocdepexeHue, KJIMMaTa 1 BBICBOOOXKICHUE T'a30BbIX THAPATOB CO JHA
MIPUMCEHSATH 3HAHHS okeaHa. byymue marepuais 11 aBua-, MalllHO- U
00 U3MCHEHUH MPUOOPOCTPOCHUSI.
KIIMMAaTa, MPUHINIIBI HoBrle MaTepualsl Uil COTHEYHBIX OaTapei.
OepesIIUBOro JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX PENApPaTOB
TIPOM3BO/ICTBA,
3¢ pekTUBHO
JIEICTBOBATH B
Ype3BbIUAHBIX
CUTYyaIHIX
TIK 1.1 P2, Temnr 2.1,; Konrtponpnas padora
dopmMupoBaTh P 3, Temsr 3.3; «CTtpoeHue BellecTBa U XUMUYECKUE PEAKLIUN
AITOPUTMBI P 4, Tems1 4.2 1. 3agaum Ha coCTaBlIEHUE YPAaBHEHUI peakLnid:
pa3paboTku P 6, Temsl 6.2; COCIIITHEHU S, 3aMEIICHU, Pa3JIOKEHIS, OOMCHA;
MIPOTPaMMHBIX OKHCJINTEIIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH C
MozyJieil B WCTIONB30BaHUEM METOa

COOTBCTCTBHHU C
TCXHHUYCCKUM
3aJaHUCM.

9IEKTPOHHOTO OayaHca.

2. 3agauu Ha pacyeT Macchl BEIIeCTBA UIIH 00bEMa ra30B
0 U3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce MM 00bEMY
OJTHOTO U3 YYAaCTBYOIIUX B PEAKIIMH BEIIECTB; PACYEThI
Macchl (00bEMa, KOJTMYEeCTBa BEIIECTBA) MPOIYKTOB
peakiuy,

€CJIM OJTHO W3 BEUICCTB UMEET IPUMECH

3. 3aaHus Ha COCTaBJICHUE MOJICKYJIIPHBIX U HOHHBIX
peakuuii ¢ ygyactTueM KHUCIOT, OCHOBAaHUH U COJEH,
YCTaHOBJICHHE U3MEHEHHUS KUCIIOTHOCTH CPEJIbI

4 JlaGopaTtopHas padora "THUIIBI XUMUYECKUX peakini”




KoHTpob 1 OIIeHKa pe3yIbTaTOB OCBOSHUS IPOrPaMMBbI OCYIIECTBIISICTCS IPETIOAaBaTeNIeM B
IpoLecce U3y4eHHs TUCHUTUIHHBI.

OOyuaromuecs ¢ HapyIICHUSIMH CIyXa JI0JDKHBI ObITh 00eCIeYeHbl TeYaTHBIMU U
3JIEKTPOHHBIMU pecypcaMu B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U
BOCTIPUATHS UH(POPMALIUU:

OJ1A IUY C HAPYULEHUAMU CILYXA.

- B Ie4aTHOU opMme;
- B (hOpMeE 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHbh MOXKET OBITh JOTIOJIHEH U KOHKPETU3HPOBAH 00pa30BaTeIbHON
OpraHu3aIuen.

Konkpetnsie ¢hopMbl 1 ITpoLeayphl TPOMEKYTOUHOM aTTecTalli 00YYaroIMXCs C
HapYLICHUSIMH CTyXa YCTaHaBJIMBAIOTCS 00pa30BaTeIbHOM OpraHu3anueii CaMoCTOSATEIbHO C
y4eTOM OrpaHUYEeHUI 310pOBbs. X pekoMeHIyeTcst TOBOIUTH 0 CBEACHUS 00yJarOIIUXCs B
CPOKH, OTIpeICIICHHBIC B JJOKAJIILHBIX HOPMAaTHUBHBIX aKTax 00pa3oBaTelIbHON OpraHu3anui, HO He
MO3/IHEE MIEPBBIX JIBYX MECAIIEB OT Hadasia 00y4ICHHUS.

DopMBI TPOMEKYTOUHOM aTTECTAIIMN O0YUAIOIIMXCS C HAPYIICHUSIMU CITyXa
YCTaHABIIMBACTCS C YICTOM UHAMBHUIYAITBHBIX ICUXO(DU3UIESCKUX 0COOCHHOCTEH (YCTHO,
MUCHbMEHHO Ha Oymare, TUCbMEHHO Ha KOMIIbIOTEpPE, B JOpME TECTUPOBAHUS U T.I1.).

[Tpu HEOOXOAUMOCTH PEKOMEHIYETCSI MPEAYCMOTPETh AJIsl HUX yBEJIUYEHHE BPEMEHU Ha
MOJTOTOBKY K 3a4eTy, a TAK)Ke IPEOCTABIATh AOMOIHUTEIBHOE BPEeMs sl TIOATOTOBKH OTBETA
Ha 3a4ere.

Bo3moxHO ycTaHOBIICHHE 00pa30BaTEIbHON OpTraHnu3aueld WHANBUIYIBHBIX TPpa(UKOB
MIPOXOXKIACHHS TPOMEKYTOTHOH aTTeCTAIIUU O0YUYAIONTUMUCS ¢ HAPYIICHUSIMHE CITyXa.

[Tpr HEOOXOIUMOCTH TSI OOYJAFOIIUXCS C HAPYIICHUSIMU CITyXa IPOMEKYTOUHAS aTTECTaIUs
MOJKET TIPOBOJIUTHCS B HECKOJIBKO JTATIOB.

JIJIs TOTO PEKOMEH TyeTCS HCITOJIB30BaTh PYOSKHBIN KOHTPOJIb, KOTOPBIH SBIISICTCS
KOHTPOJIbHON TOYKOM 10 3aBEPILICHUI0 N3YUYCHHSI pa3/ielia WM TEMBI U €€ Pa3JieoB C IENbI0
OIICHUBAHMSI YPOBHS OCBOCHHUS MPOTPaMMHOT0 Matepuaia. @opMbl U CPOK TIPOBEICHHS
PYOEKHOTO KOHTPOJISI OMPEENIAIOTCS MMPENOJaBaTeNIeM C YUYETOM UHANBUIYaIbHBIX
NCUX0(U3NUECKUX 0COOCHHOCTEH 00YyJaIOIIUXCS C HAPYIICHUSIMH CITyXa.



