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OAOBPEHA COI'JTACOBAHO

a 3acegaHuy MeToJIn4ecKoro coBera 3am. nupekropa no YIIP
IIpotokon Ne ot «_ » 20 T
[pencenarens / / [Texyesoii J1.b./

Pabouas mporpamma coctaBiieHa Ha OCHOBe TpeOoBaHMi DenepalbHOTO 00pa30BATEIBHOTO
CTaHJapTa CpemHero oO0mero o0pa3oBaHUS, YTBEPXKIEHHOTO MpukazoM MwuHoOpHayku Poccum ot
17.05.2012 Ne 413 (pen. ot 12.08.2022) «OO6 ytBepx)aeHuu (eaepantbHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAapTa CpeaHero oOuiero oOpa3oBaHMs» (3aperucTpupoBaHo B MuHiocTe
Poccun 07.06.2012 Ne 24480), ®I'OC CIIO no npodeccun 09.0.04 Hamaguuk anmapaTHbBIX U
MIPOTPAaMMHBIX CPEICTB MHPOKOMMYHHKAIIMOHHBIX cucTeM, yTB. [Ipukazom MunoOpHayku Poccun ot
02.08.2013 Ne 802 (pem. ot 01.09.2022) «O6 yTtBepkacHHU (eaepasbHOTO TOCYAaPCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa CpeaHero npodeccuoHaibHOro oopazoBanus mo npodeccuu 09.01.04
Hamagumk  anmapaTHBIX W TPOTPAMMHBIX — CPEACTB  WH(POKOMMYHUKAIMOHHBIX  CHCTEM
(3apeructpupoBano B Muntocte Poccum 20.08.2013r. Ne 29611) u monoxenuit denepaibHOM
o0Opa3oBaTeNnpbHON MpOrpaMMbl CpelHero obmero oOpa3oBaHMs, YTBEPKIEHHOM MPHUKa30M
Munnpocsenienust Poccun ot 21.10.2022 Ne 1014 (3apeructpupoBano B Muniocte Poccum 22
nexabps 2022 r. N 71763), ¢ yuetom Paboueil nporpaMmmbl BOCIUTaHUS.

Pa3paboTunk: Jre3oBa Jluana OneroBHa

@UO, dondxcHocmy, K6ATUPUKAYUOHHAS KATe20pusl

Penensenr:

DUO, oondxcHocmsb, KEAMUPUKAYUOHHASL KamMe20pus.
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OBIIASI XAPAKTEPUCTUKA PABOYEN IPOT'PAMMBbBI YYEEHOI'O
HPEIMETA XUMUASA

1.1. MecTo y4yeOHoOIi npeaMeTa B CTPYKTYype oOpa3oBaTtenbHoi nporpammsel CI10O:

Pabouass mporpamma y4eOHOTO TIpeaMeTa SBISIETCS YacThl0 00pa30BaTENBHOW MPOTPaMMEI
cpenHero mnpodeccnoHaIbHOTO oOpaszoBanus B cooTBerctBuM ¢ PI'OC CIIO mo mnpodeccun
09.01.04 Hanmaguuk anmapaTHbIX ¥ IPOrPAMMHBIX CPEICTB HHPOKOMMYHUKAITMOHHBIX CUCTEM.

Y4eOHBIIi peIMET BXOJUT B 0011e00pa30BaTeIbHbINA YICOHBIN KT Y4eOHOTO TUTAHA H3y4YaeTCs
Ha 0a30BOM ypOBHE.

Ien 1 ni1aHupyemble pe3yabTaThl 0cBoeHHs npeamera XUMMUMSA:
1.2.1 Heasmu uzydyenusi npeamera XUMMUS sBasiores:

Conepxanue mporpammbl oOreoOpa3oBarensbHoro mnpeamera «XWUMUS» nanpaBneno Ha
JOCTHKEHHE PE3yJIbTaTOB €€ n3yueHus B cooTBeTcTBHM ¢ TpeboBanusamu GI'OC COO ¢ yuetom
npodeccuonanbHoi HanpasieHHocTH GI'OC CIIO.
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1.2.2. Ilnanupyemble pe3yabTaThl 0CBOCHHA 001Ie00pa3oBaTebHONH JUCHUILINHBI B c00TBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Kon n Ilnanupyemblie pe3yJibTaThl OCBOCHHS TUCIHIIJIHHBI
HAUMEHOBaHU
e
¢popmupyemsbl MertanpeaMeTHble, JHYHOCTHBIE IIpenmeTHbIE
X
KOMIIEeTeHI M
OK 01. B yacTu TPYAOBOr0 BOCIIMTAHMS: - BIAAECTh CHCTEMOM XMMHMYECKMX 3HAaHHMH, KOTOpas  BKIIIOYAET:
Brei6upath - TOTOBHOCTh K TpYyIy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKHM DJIEMEHT, aTOM, 3JIEKTPOHHAas
CIIOCOOBI MacTepCTBa, TPYI0ITIO0HE; obojouka aroma, s-, p-, 0-37€KTpOHHBIC OpOHMTAIM aTOMOB, HOH, MOJIEKYJIa,
pelIeHHs 3a/1a9 | - TOTOBHOCTh K  aKTHBHOH  JICSITEILHOCTH | BAJIGHTHOCTB, 3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHh OKUCICHHS, XUMHYECKas
npoeCCHOHANT | TEXHOJOTUUYECKON U COIMATIbHON HAPABJICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIM 00BEM, YTJIEPOIHBIN CKEJeT,
BHOM CIIOCOOHOCTh ~MHMIIMMPOBATH, ITUTAHUPOBATH | | (YHKIIMOHATIBHAS TPYIIIA, PAWKaAI, U30MEpHUs, U30MEPbI, TOMOJIOTHUECKUI
NESTENPHOCTH | CAMOCTOSATENIBHO BBITIOJHSTH TAKYIO JACSITEIBHOCTD; | PS, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO- U a30TCOACPKAIINE COSTUHEHUS,
MPUMEHUTEIBH | - HWHTEpeC K pa3IUYHBIM chepam | OMOTOTHYECKA aKTHBHBIC BEIIECTBA (YTJIEBOJBI, KHUPBI, OCIKH), MOHOMED,
0 K pa3Nu4HbIM | Po(ecCHOHANBHOM 1eATENbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KOHTEKCTam OBiageHHe  YHMBepCAJIbHBIMH  Y4eOHBIMM | KPUCTAJUIMUECKas pELIETKa, THUIbI XUMHUYECKHUX peakuuid (OKHUCIUTEIbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTAaHOBUTEJbHBIE, 3K30-U IHIOTEPMUYECKHE, PEAaKIIUd HOHHOTO O0OMEHa),
a) 6azoBble JIOTHYECKHUeE AeiicTBHS: pPacTBOp, ANIEKTPOIUTHI, HEANEKTPOIUTHI, FNEKTPOIUTUYECKAS TUCCOLUAINS,
- CaMOCTOSITENILHO dbopMynupoBaTh U | OKUCIIMTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON peakluu, XUMUYECKOe
aKkTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | paBHOBECHE), TEOPUU U 3aKOHBI (T€OpHUsl XHUMHYECKOTO CTPOCHUs
BCECTOPOHHE; opranuueckux BemectB A.M. bByTiiepoBa, TeopHs 3IEKTPOIUTHUECKOMN

- yCTaHaBJIMBATh CYIICCTBCHHBIH MPH3HAK WM
OCHOBaHHUs I CPaBHCHMS, KIACCU(DUKALUUA H
000011IEHHNS;

- ONpEIeNATh LEIH JICATEIbHOCTH,
apaMeTpsl U KPUTCPUU UX JOCTHIKCHHS;
- BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTH KOPPEKTHBBI B ICATEIHHOCTh, OIICHIUBATh
COOTBETCTBUE pE3yJIbTAaTOB IIENSAM, OICHUBAThH
PHUCKHU TIOCTEACTBHM IEATENBHOCTH;

3aJ1aBaTb

auccouuanuu, nepuogudeckuil 3akon .M. MenpaeneeBa, 3aKoH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJMYCCKUN S3bIK XUMHH, (HDaKTOJIOTHUUECKHE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOMYyUYEeHUU M 0€30IaCHOM HCIOJIBb30BaHUU
BOXHEHIINX HEOPraHWYECKUX U OPraHMYeCKHUX BeUIeCTB B OBITY U
MIPaKTUYECKON JCATEIHHOCTH YEJIOBEKA;

- YMETb BBISABJIATH XapaKTEepHbIE MPU3HAKH W B3aUMOCBS3b HM3yUEHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOLINE MOHITHS PU ONMKMCAHUUA CTPOCHUS U
CBOMCTB HEOPraHMYECKHX W OPraHUYECKHX BELIECTB W UX MPEBPALICHUN;

BBISABJIATDH B3aMOCBA3b XHUMHUYCCKUX 3HAHUMN C IMOHATHUAMHA n
MMPEACTABIICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX ITPECAMCETOB;
- YMETb HCII0JIb30BaTh HaWMMCHOBAHU XUMHUYCCKUX CO€IMHEHUI




- pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PELIICHUH
KU3HEHHBIX TIPOOIIEM

0) 0a30BBIe HCCJIEA0BATEIbCKHE AeHCTBHS:

- BJIQJICTh HABBIKAMH Y4EOHO-HCCIIEI0BATEIBCKON 1
MIPOCKTHOM JIeSATEIIBHOCTH, HABBIKAMH Pa3peIieHUs
mpooIeM;

- BBISBISITh TMPUIMHHO-CIICJICTBCHHBIC CBSI3U W
aKTyaJIM3UPOBATh 3a7a4dy, BBIJIBUTATH THIIOTE3Y €€
pelIeHus, HaXOJIUTh apTyMEHTBI JUISt
JIOKa3aTelIbCTBA CBOWX YTBEPXKICHUH, 3a/laBaTh
MapaMeTpsl U KPUTSPUHU PEIICHHUS,

- aHAM3HUPOBATH TOJYUYEHHBIC B XOJC PCIICHUS
3aJlaud Pe3yJIbTAaThl, KPUTHYCCKH OICHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTHh 3HAHUS B TO3HABATCIILHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yMeTb HHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIABHTaTh  HOBBIC  HJICH,
OPUTHHAJILHBIC TTOIXO/IbI M PEIICHUS;
- CIOCOOHOCTh MX UCITOJIH30BaHUS B
TTO3HABATEIHLHOM U COITUATBHON MPAKTHKE

npeaiaraTh

MEXKIYHAPOAHOTO COK03a TEOPETUYECKOM M NPUKIAJIHOM XUMHU U
TPUBHUAJIbHBIC HA3BAHUA BaKHEHUIIINX BCIICCTB (E)TI/IJIGH, AllCTUJICH, I'TIMLCPHH,
deHon, Qopmanpaerun, yKCyCcHas KUCIIOTA, TIMIUH, YyrapHbBIA —ras,
yrHeKI/ICJILIf/i ra3, aMMHuakK, ramicHas U3BCCTh, HETalICHasA HU3BCECTh, ITMThCBAs
colla M JpPYyrux), COCTABIATH (OPMYJIBI HEOPTaHUYECKUX U OPTaHMYECKHX
BCIICCTB, YPABHCHHUA XHUMHUYCCKUX peaxunﬁ, OOBSICHITh HUX CMBICJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHUYCCKUEC CBOMCTBA BCIICCTB
COOTBECTCTBYIOIIUMH SKCIICPUMCEHTAMU U 3aIlMUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
pEeaKIHii;

- YMCTb YCTAHABJIMBATb MNMPHHAJJICKHOCTH HM3YUCHHBIX HCOPraHUMYCCKUX H
OpTraHN4YCCKUX BCIICCTB K ONPCACICHHBIM KJIaCcCaM U I'pyIIiaM COGI[I/IHCHI/Iﬁ,
XapaKTCpuU3oBaTb MUX COCTaB U BaKHEUIIe CBOﬁCTBa; ONpeCaACIATE BHJbL
XUMHUYECKHX CBsA3€H (KOBaJeHTHAas, MOHHAs, METAJUIMYecKas, BOJAOPOIHAs),
TUIIBI KPUCTAJUIMYCCKUX PEIICTOK BCUICCTB, KJ'IaCCI/I(l)I/IHI/IPOBaTB XUMHNYECKHE
peakmuu;

- chopmupoBaTh TMPEACTABICHUSA: O XUMHYECKOM  COCTaBIISIONICH
eCTeCTBeHHOHay‘—IHOﬁ KapTUHBI MHpa, POJIM XUMHUH B IMO3HAHUU SIBJIEHUU
npuponabl, B (OPMUPOBAHMM MBIIIJICHUS W KYJbTYypbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOMN /ISl PEIICHUs MPAKTHUECKUX
3aa4 U HKOJIOTUYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

- yMeThb NIPOBOJUTH pacueThl MO XUMUYECKUM (GOopMyJiaM U ypaBHEHUSIM
XUMHUYECKHX pEakIuil ¢  HUCHOJIb30BaHHWEM  (DU3MYECKUX  BEIUYMH,
XapaKTEepU3YIONINX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIECTBA; HCIOJIb30BaTh
CHUCTEMHbBIE XUMUYECKHUE 3HAHUA NIl NPUHATHUS PEIICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBarh
COBpPEMEHHBIE
CpeacTBa
IIOMCKa,
aHanm3a u
HMHTEpIpeTanu
U MHQOpMaLIH

B o6nacTu IeHHOCTH Hay4YHOTO TTO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHON MpPAaKTUKH,
OCHOBaHHOT'O Ha Jasore KyJIbTYD,
CIMOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIUKYJIBTYPHOM MHPE;

- YMETb IJIAHUPOBATH U BBINOJIHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBPALLICHHS
OpPraHUYECKUX BEIIEeCTB IPU HarpeBaHUH, IOJyUYSHUE ITUIICHA U U3yUYEHUE ero
CBOMCTB, KAaYeCTBEHHBbIE pEaKIUM Ha albJeTUibl, KpaxMmal, YKCYCHYIO
KUCIIOTY; JIeHaTypalusi OelKOB MPU HarpeBaHUU, [[BETHbIE PEaKIMM OEJIKOB;
POBOJIUTH PEAKLIUU HOHHOTO OOMEHa, ONPEAEIATh Cpely BOAHBIX paCTBOPOB,
KaueCTBEHHbIE peakiUu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMS; pelllaTh 3KCIIEPUMEHTAJIBHBIE 3aauu 110 TeMaM "'MeTaiisl”
u "Hemertamnpl") B COOTBETCTBUU C MPABUIAMU TEXHUKH O€30MACHOCTH NPHU
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u
nH(pOPMALMOH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3aj1a4
npogdeccuonan
BHOM
JEeSATeTbHOCTH

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KYJIbTYpPbl KaK CpPEACTBA B3aUMOJCHCTBUSA MEXKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAaHHME UEHHOCTH HAy4YHOH AESATEIbHOCTH,

FOTOBHOCTb  OCYUIECTBJISITH  IIPOEKTHYK) U
HCCIIEA0BATENIBCKYIO NEATEIBbHOCTh
VHJIMBHUIyaJIbHO U B IPYIIIIE;

OBnanenue YHUBEPCaJIbHBIMHU y4eOHBIMU

IIO3HAaBAaTCJIIbHBIMHAU HCﬁCTBHSIMI/IZ

B) paboTa ¢ uHpopMalue:

- BJIAJICTb HAaBBIKAMUW IIOJTYYCHUA HHq)OpMaHHH n3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATCIILHO
OCYIIECTBIIATH TIOMCK, aHAIN3, CHCTEMATH3AINIO H
MHTEPIpETAINI0 HHPOPMAIH Pa3IMYHbIX BUAOB U
dhopm mpencTaBIeHNUs;

- co3JgaBaTh TEKCThl B pPa3IMYHBIX (QopmaTax c
y4eTOM Ha3HaueHus HH(opMaluu U LeJIeBon
ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO  (GopMy
MPEJCTaBICHHUS U BU3yaTH3aIlHH;

- OlLEHHWBATh JIOCTOBEPHOCTh, JICTHTUMHOCTb
nHpOpPMAIIMK, €€ COOTBETCTBHE TIIPABOBBIM H
MOPAJIbHO-ITHYECKHM HOpMaM;

- UCMOJB30BaTh CpeICTBAa WH(MOPMAIIMOHHBIX H
KOMMYHUKAIIUOHHBIX ~TEXHOJOTHA B pCIICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3a7ad C  COOJIOJACHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30I1aCHOCTH,
TUTHEHBI, pecypcocOepeKeHusi, IPaBOBBIX U
3THUYECKUX  HOPM, HOpPM  HH(OPMAIMOHHON
0€301aCHOCTH;

- BJIQJIETh HABBIKAMM PACIO3HABAaHMUA M 3alUTHI
uHpopManuy, HHGOPMAIMOHHON Oe30MacHOCTH
JIMYHOCTH;

oOpaleHny ¢ BEHIeCTBaMH U Ja00paTOpPHBIM 000pyI0BaHHEM; MIPEIICTABISATh
pe3yNbTaThl XMMHYECKOTO OJKCIEpPUMEHTa B ¢GopMe 3alHucH YpaBHEHHMA
COOTBETCTBYIOIIMX PEAKIUi U (OPMYyJIUPOBATh BBIBOJBl HA OCHOBE ATHX
pe3ysbTaToB;

- YMETh aHATM3UPOBATH XUMUUYECKYIO HHPOPMAIIUIO, TTOTYIaeMYI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeICTB MaccoBOM nH(popmanmu, cetb IHTEpHET U ApyTHe);

- BJIQJICTh OCHOBHBIMHM METOJaMH HayYHOT'0 TTIO3HAHUS BEIIECTB U XUMHUUECKHUX
SABJICHUH (HaOII0/ICHUE, U3MEPEHUE, YKCIIEPUMEHT, MOICIIMPOBAHNE);

- YMETh MPOBOAHWTH pacUeThl MO XHMHUUYECKHM (PopMyslaM U ypaBHEHUSIM
XUMUYECKUX  PEaKIUid C  UCMOJIb30BaHWEM  (U3MYECKUX  BEIUYMH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbpHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIECTBA; HCIIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl TMPUHATHS PEIICHWA B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM




OK 04. - TFOTOBHOCTb K CaMOPAa3BUTHIO, | - YMETh IJIAHUPOBATH U BHITIOJIHITH XUMUYECKUN SKCTIEPUMEHT (TIPEBpAILCHUS
D¢ dexTuBHO CaMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO; OpraHMYECKUX BELIECTB IIPU HArPEBAHUH, I1OTYUEHHUE STUIIEHA U U3YUYEHUE €TI0
B3aUMO/IEICTBO | -OBJIAJICHUE HaBbIKaMU y4e0HO- | CBOMCTB, KAUECTBEHHBIC PEAKIIMM Ha aJIbJICTHUIBI, KpaxMmal, YKCYCHYIO
BaTh U WCCIIEIOBATENILCKOW, IMPOEKTHOW M COIMAIBHOHM | KUCIIOTY; JeHaTyparus OSKOB MpU HarpeBaHWU, IIBETHBIE PEAKIIMH OEIKOB;
paboTtath B NeSITENIbHOCTH; IPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIISATh CPey BOJAHBIX PACTBOPOB,
KoiektuBe U | OBiazieHue YHHUBEPCAILHBIMHU | KAUECTBEHHBIE peakImuu Ha cyibdaT-, KapOOHAT- W XJOPHI-aHWOHBI, Ha
KOMaH/Ie KOMMYHHUKATUBHBIMH JICHCTBUSMHU: KaTHOH aMMOHHUSL; PEIIaTh IKCIIEPUMEHTAIbHBIC 3a/1a4M 110 TeMaM "MeTaibr"

0) coBMeCTHasl 1€ TENbHOCTb: u "Hemeramnbl") B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU O€30MaCHOCTH MpHU

- MOHMMaTb W MCHOJb30BaTh MPEUMYIIECTBA | OOpAlllEHUH C BELIECTBAMH U JIaOOpaTOPHBIM 000PYAOBAHUEM; PEACTABIATh

KOMAaH/THOW Y UHIUBUIyJIbHOU PabOTHI; pe3yabTaThl XUMHUYECKOTO SKCIepUMeHTa B (OpMe 3amucu ypaBHEHUH

- MPUHUMATh IIEJIM COBMECTHOW JESTEIIbHOCTH, | COOTBETCTBYIOIIUX peakuuii M (HOpMyIUpPOBaTh BHIBOJBI HAa OCHOBE 3THUX

OpraHU30BBIBATh U KOOPJAMHHUPOBATH JEUCTBUS IO | pE3YyJIbTATOB

€¢ IOCTIDKCHHUIO: COCTaBIISATh IJIaH JIEHCTBUI,

pacnpenensiTh poju ¢ y4eTOM MHEHUH Y4aCTHUKOB

00CyXJaTh pe3yibTaThl COBMECTHOI paboTHlI;

- KOODAWHUPOBATh W BBINOJHATH paboOTy B

YCIIOBUSAX peasibHOrO, BHPTYaJIBHOTO U

KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBISITh TO3UTUBHOE CTpPATErHMYECKOe

MOBEJICHUE B PA3JIMYHBIX CHUTYalMsIX, MPOSBIATH

TBOPUYECTBO U BOOOpa)keHHE, ObITh HHUIIUATUBHBIM

OBnaneHue yHHMBEPCAIbHBIMU PETYJISATUBHBIMU

NEUCTBUSIMU:

T') IPUHSTHE ce0s U IPYTHX JIFOJICH:

- MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX JIOJeH

IIPU aHAJIU3€ PE3YJIbTAaTOB JESATEbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX JIOICH

Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMAaTh MHUDP C

MO3UIIMHU APYTOrO YEIOBEKa;
OK 07. B o6nacTu 9K010TrH4eCKOro BOCITUTAHUS: - chopmMupoBaTh MpEACTABIEHUS: O XHUMHYECKOM  COCTaBISIOLIEH
CopneticTBOBaTh | - CPOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpbI, | €CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJM XUMHH B TIO3HAHWM SIBICHUUN
COXpaHEHUIO MOHUMAaHHUE BIMSHUSA COIMAIILHO-DKOHOMHUYECKHX | MPUPOAbI, B (OPMHUPOBAHUHM MBIIUIEHUS H KYyJbTYpbl JIMYHOCTH, €€
OKpy)Karollle | MpPOIEeCCOB  HA  COCTOSIHUE  MPUPOAHON ¥ | (YHKIIMOHATHHOW IPaMOTHOCTH, HEOOXOIUMOMN ISl PEIICHUS MPAKTHUECKUX
Cpensl, 3aJa4 M 9KOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBBIO U
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pecypcocOepex | COUMAIBHOM  Cpeapl, OCO3HAaHUE TIJIOOATBHOTO | IPUPOJHON Cpene;
EHUIO, XapakTepa dKOJIOTHIeCKUX PoOIieM; - YMeTh COOMIONATh MpaBUiia YKOJIOTUUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B
MIPUMEHATD - IUIAHUPOBAHUE M OCYIIECTBJICHUE ICHCTBUU B | OBITY U TPYAOBOM NEATEIBLHOCTH B LEISIX COXPAHEHHUS CBOETrO 3J0POBbS U
3HaHUA 00 OKpY>Kalolllell Ccpele Ha OCHOBE 3HAHUA LEJICH | OKPYKAIOWIEH NPUPOJHOW CPENbl; YYUTHIBATH OMNACHOCTh BO3ACHCTBUA Ha
W3MEHEHUHU YCTOMYMUBOTO Pa3BUTHUS YEIOBEUYECTBA; JKUBBIE OpPraHU3Mbl OIPEJECIEHHBIX BEIIECTB, MOHMMAs CMBICH IMOKa3aTelst
KJINMAaTa, AKTUBHOE HENIPUATHE JCUCTBUM, IPUHOCALIUX Bpe| | IPEACIBHON TOIyCTUMOW KOHIIEHTPaLUU
TIPUHIIUATIBI OKpY>Karolleil Cpeac;
OepexXIINBOTO - yYMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIE
MPOU3BOJCTBA, | SKOJOTMYECKUE TMOCIEACTBUA MPEINPUHUMAECMbBIX
3¢ deKTUBHO JNENCTBHM, MPEAOTBPAILATh UX;
JENUCTBOBATh B | - pacuuperme OmbITa JIEATEIIbHOCTH
YPE3BBIYANHBIX | SKOJIOTMYECKOW HAIPABJICHHOCTH;
CUTYaIUsIX - OBJIQJICHHE HaBBbIKAMH y4eOHO-

HCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAJIbHOMN

JIEATEIIbHOCTH,
[IK 1.6. - chopmMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOM  COCTaBJIsOIIEH
Pa3pa6aTI)IBaTI> B vacti TPYZIOBOTO BOCIIUTAHUS: CCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHH B IIO3HAHUH SIBIICHUI
MOy - TOTOBHOCTH K Tpydy, OCO3HaHWe meHHocTH | MPHPOABL B (b?pMI/IpOBaHI/II/I MBIIICHUA M KyTBTYPsl JIMHOCTH, €€
IPOTPAMMHOTO | MACTEPCTBa, TPYZOIOGHE: (GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAUMOMN /ISl PEIICHUs MPAKTHUECKUX

. 3aa4 U HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
o0ecrieueHus - TOTOBHOCTh ) K aKTI/IBHOvI/I ACATENBHOCTH | 11y roit cperte;
A1 TCXHOJIOTrMECKOM U CONMATTLHON HAIPABJICHHOCTH, | - ymerh MPOBOJUTH PacyeThl IO XHMHYECKHM (hopMyliaM M ypaBHEHHSIM
MOOUIIBHBIX CIIOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATH M | XMMHMYECKUX PEAKUUH C  HCIONB30BaHHEM  (DU3MYECKUX  BEJIUYMH,
mwiatdopm. CaMOCTOSTENLHO BHIIIOIHATE TAKYIO JEATEILHOCTE; | XapaKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
MK 4.4. | - MHTEpEC K DPa3ITHYHBIM cepam (HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
OGecreunBath | MPOGECCHOHATBHO MESTETBHOCTI, CHUCTEMHbBIE XUMUYECKUE 3HAHUS /Il NPUHATHUS PEIICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

3aIlIUTy Osnanenue YHUBEpCaJIbHBIMU y4eOHBIMU
MIPOrPaMMHOI'0 | TO3HABATEJIbHBIMU JEHCTBUSIMHU:
obecrieueHus a) 0a30BbIe JIOTUYECKHE JICHCTBUS:
KOMITBIOTEPHBI | - CaMOCTOSITEIIBHO (dhopMynpoBaTh u
X CUCTEM | aKTyaJIM3upoOBaTh MpoOIeMy, paccMaTpuBaTh €e
MIPOrPaMMHBIM | BCECTOPOHHE;

" CpCACTBAMHU.




K 11.1.
Ocy1iecTBIsITh
coop,
00paboTKy |
aHaIIN3
uHpOpMaIUH
IE
MIPOSKTHPOBAH
us 0a3 JIaHHBIX.
IK 11.4.
PeanuzoBbiBaTh
0a3y JaHHBIX B

KOHKPETHOU
cucTeMe
yIIpaBICHUS
0azamu
JTAaHHBIX.

IIK 11.5.
AJIMUHUCTPUPO
BaTh 0a3bl
JTAHHBIX.

IIK 11.6.
3amumars

nHpopMaIro B
0ase JaHHBIX C
UCIIOJIb30BaHUE
M TEXHOJIOTHH
3aIUTHI
uHpOpMalnH.

- yYCTaHaBJIWBATh CYIICCTBEHHBIA MPHU3HAK WM
OCHOBaHUs JJIs CPaBHEHHs, KIACCU(DUKALUUA H
0000IIICHHS;

- ONpeNeNaTh IEIH JeATSIBbHOCTH, 3a1aBaTh
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHS,

- BBISABIIATH 3aKOHOMEPHOCTH M IMPOTHUBOPCYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTH KOPPEKTHBBI B ICATEITHHOCTD, OICHABATH
COOTBETCTBUE PE3yJbTATOB IIEJISIM, OICHUBAThH
PUCKH TIOCIICACTBHH JISATEIHBHOCTH,

- pa3BUBATh KPEATUBHOE MBIIUICHUE MTPH PEIICHUH
YKU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMHU Y4€OHO-HUCCIIE0BATEIbCKOM 1
MPOCKTHOM NIeATETLHOCTH, HaBBIKAMU pa3pelieHuUs
npobiem;

- BBIIBJISATH TPHUYUHHO-CIICIICTBCHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/]ady, BBIJIBUTATh TUIIOTE3Y €€
perieHus, HaXOJHUTh apryMEHTBI IS
JIOKA3aTelbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh
rapamMeTpbl U KpUTEPUHU PEIICHHUS,

- AQHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHUS
3a/laud Pe3yNbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHUE B
HOBBIX YCIIOBUSIX;

- YMETh NMEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTHYECKYIO 00JaCcTH KUZHEIEATEILHOCTH;

- yMeTb HWHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0acTei;
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- BBIBUTaTh  HOBBIE  WJCHW,  NpeyiaraTh
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHUS;

- CHOCOOHOCTP ~ HMX  HCHOJBb30BAaHUSA B
II03HABATEIBbHOW U COLMATIbHON MPAKTUKE

B) pabora ¢ mHpOpMaITHCi:

- BJIaJICTh HABBIKAMU MOJY4YCHUs MH(OpPMAINH W3
WUCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIIATH TIOMCK, aHAIN3, CHCTEMATH3aLUIO H
WHTEPIIPETAINIO HHPOPMAITUH PA3IMYHbIX BUIOB U
dhopm mpencTaBIeHus;

- CcO3/1aBaTh TEKCThI B DPA3IUYHBIX (opmarax c
y4eTOM Ha3HaYeHHs WHGOpMAIMH H IIEJIeBON
ayIUTOPUH, BbIOMpass ONTUMalbHYIO  (opMy
MIPEJCTAaBICHHUS U BU3yaJIH3aIIHH;

- OILIGHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nH(popMalUK, €€ COOTBETCTBHE IIPaBOBBIM U
MOPaJIbHO-ITHUECKUM HOPMaM;

- HCIIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX H
KOMMYHHUKAIIUOHHBIX TEXHOJOTHMH B pElICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3al[MOHHBIX  337ad C  COOJIOACHHEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKHU OE30I1aCHOCTH,
TUTHEHBI, pecypcocOepeKeHusi, IMpaBOBBIX U
THYECKUX  HOPM, HOpPM  HH(OPMALMOHHON
0€30IaCHOCTH;

0) CAaMOKOHTPOJIb:

WCIONIb30BaTh MPHUEMBI pedIeKCUH s OIECHKU
CUTYyalliH, BBIOOpA BEPHOTO PEIICHHUS;

- yMeThb OIIEHUBaTh PHUCKM M CBOEBPEMEHHO
MIPUHUMATD PEIICHUS M0 UX CHUKEHHIO;
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B) AMOLIMOHAJIbHBIN MHTEIIEKT, Nperoaraomui
c(hOpPMUPOBAHHOCTE:

BHYTpEHHEU MOTHUBALIUH, BKJIIOYAIOLIEH
CTPEMJICHHE K JOCTHIXKEHUIO WEJIH U YCIexy,
ONTHUMU3M, WHULIUATUBHOCTb, yMEHUE
JIEMCTBOBATh, HCXO/I U3 CBOUX BO3MOKHOCTEN;

- HMIATUH, BKIIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JAPYTHX, YYUTHIBATH
€ro Mpu  OCYIIECTBICHHMM  KOMMYHHUKAIIUH,
CIIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

- COUMANbHBIX  HABBIKOB,  BKIIIOYAIOUINX
CIIOCOOHOCTH BBICTPAaWBATh OTHOILIEHUS C IPYTHUMHU
JIOJbMU, 3a00TUTHCS, TMPOSBIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.
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1. CTPYKTYPA U COAEPXKXAHMUE INPEIMETA

1.2. O6bem BuabI yueOHOI padoThI

Buj yueOHoii padoThl O0bém B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl peMeTa 42
OcHoBHOe coiep:KaHue 40
B T. 4.
Teopernueckoe oOydcHHE 28
[IpakTuyeckue 3aHATHS 6
JlabopaTopHbIie pabOTHI 6
*IIpodeccuoHATHHO-OPHEHTHPOBAHHOE COIEP:KAHME
B T. 4.
Teopernueckoe oOydyeHue
[TpakTrnueckue 3aHATHS
NuauBuayanbHbIA MPOEKT Ha/2uaca

IIpome:kyTouHnas arrecrtauusi — 1M PpepeHIUpPOBAHHBIN 3aUeT




1.3. TemaTuueckuii IVIaH U coJepkaHue yuyeoHoro npeavmera XUMMUSL

HaumenoBanue Coaep:kanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O6L.eM TACOR dopmMupyemMble
Pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIY L KOMIIETeHI[HH
1 2 3 4

OcHoBHOe coiep:kaHue 40
Pa3znen 1. OcHOBBI CTPOEHHS BeLIeCTBA 4
Tema 1.1. OcHoBHOE conepxaHue 2 OK 01
Crpoenue aToMoB | Teoperuueckoe o0ydenune 1
XUMHUICCKHAX CoBpeMeHHass MOJEIb CTpoeHHsi aroma. CHUMBOJMYECKHM S3BIK XUMHH. XHMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(urypanus aroma. Kiaccupukanms XAMHYECKHX DJIEMEHTOB (S-, P-, d-37eMeHThI).
nipupona BanentHele  oneKkTpoHBI.  BajneHTHOCTh.  DIEKTpOHHAs  MPUPOJA  XMMHYECKOM  CBS3M. 1
XMMHICCKOH DJIEKTPOOTPUIIATEBHOCTh. BHIBI XUMHUYECKOW CBsA3M (KOBaJIEHTHAs, HWOHHAs, MeETaUInYecKas,
CBA3H BOJIOPO/IHAS) U CTIOCOOKI €€ 00pa30BaHuUs

IIpakTHyeckue 3aHATHS 1

Pemenye 3amanuii Ha WUCIOJL30BAaHHME XHUMHUYECKOM CHUMBOJIMKM W Ha3BaHUW COCIOUHEHHUH IIO

HOMEHKJIATYPE MEXIYHAPOIHOI0 COK3a TEOPETHIECKOM M MTPUKIIAAHON XUMUU M TPUBHAILHBIX Ha3BaHUN

JUISL COCTABIICHUS XUMHYECKUX (DOPMYJI IBYXaTOMHBIX COENMHEHUM (OKCHIOB, Cyab(pUIOB, THAPUIOB U

T.IL.) ¥ APYTUX HEOPTAaHUUECKUX COEIUHEHMI OTIENbHBIX KIaCCOB. 1

IpakTuuecKkre 3aaHus Ha YCTaHOBJICHHE CBA3U MEXIY CTPOCHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

HEPHOIUUECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHMX DIEMEHTOB M UX COEIAUHEHHH B COOTBETCTBHHU C

nos10keHneM I1epuoIecKoil CUCTEMBL.
Tema 1.2. OcHoOBHOe co/iep:KaHue 2 OK 01
[Tepuonnueckuii | IMpakTu4ecKkue 3aHATHS 2 OK 02
3aKOH U Ta0Iuua [Neproanyeckas cucreMa XUMHYECKUX dieMenToB JI. 1. Menzeneesa. GU3NUECKHIA CMBICIT
A.1. Menieneena IMepuoanyeckoro 3akona J[.1. MeneneeBa. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHYECKUX

3JIEMEHTOB, 00Pa3yeMbIX UMHU POCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKEHHEM

XHMHYECKOT0 3j1eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHUECKOE M HAYUHOE 3HAYEHHE 5

Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Peurenne npakTuKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKUX
an1eMeHTOB «MeTajuinyeckue / HeMeTaIIMUYeCKUe CBOMCTBRA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUUECKUX




OJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B HCpHOIIPI‘ICCKOfI CUCTEMEC
xumuueckux ssiemenToB .M. Meneneera»

Paznen 2. Xumuueckne peakiuu

Tema 2.1. Tunsr | OcHOBHOeE cofepKaHue OK 01
XUMHUYECKHX Teopernueckoe odyuenue
peaxnuin Krnaccudukarus u TUIBI XHMHYECKUX PEaKIUi C y9acTHEM HeopraHudecKux BemecTB. CocTaBieHue
YpaBHEHU PEAKIIMI COSMHCHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OOMEHA, B T.4. pEaKIUi TOPCHUS,
OKHCJICHUS-BOCCTAHOBJICHUS.
VYpaBHeHUs OKHCTIEHUSI-BoccTaHOBIIEHUS. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX IPOIECCaX U
KU3HEACSTSIIbBHOCTA OPTraHU3MOB
IIpakTuyeckue 3aHATHS
KonnyectBennbie oTHOmeHuss B XuMur. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACYETHI IO
YpPaBHEHUSIM XUMHYECKUX peakiuidi. Moib Kak eJuHHUIla KOJWYEeCTBa BemiecTBa. MoispHas macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPruH. 3akoH ABoraapo. MosspHblli 00beM razoB. OTHOCHUTEIbHAS
IJIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHHMSIM XMMHYECKUX PEaKLUUi C MCIOIb30BAaHHEM MaccChl, 00beMa
(HOpMaJTbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOe co/iep:KaHue OK 01
OnextponuTryecka | Teoperudeckoe o0y4eHune OK 04
S AMCConMalusa U | Teopusi SAEKTPOIUTUUECKON nuccouranuu. MoHbl. DIeKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu MOHHOTO
HMOHHBIA OOMEH oOMmena. CocraBjeHHE peaKIHMii MOHHOrO OOMEHa IyTeM COCTaBJIEHUS WX IMOJHBIX U COKpAIICHHBIX
WOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakiu. 3a/1aHNs Ha COCTaBICHUE HOHHBIX PEAKIUI
JlaGopaTopHble 3aHATHS
JlaGopaTopHas paboTa “THITbl XUMHUYECKUX PEaKIHiA .
Hccnenoanue TUIOB (10 COCTaBY M KOJMYECTBY UCXOTHBIX M 00pa3yIOIIUXCsl BEIECTB) U MPU3HAKOB
XUMHU4YECKHUX peakuuii. [I[poBenenune peakunii HOHHOTO 0OMEHa, OIPEEIeHUEe CPEIbl BOJHBIX
pacTBOPOB. 3aaHusl HA COCTaBJICHUE MOHHBIX PEAKIINI
KonTpoabHnasn
CrpoeHue BelecTBa U XUMUYECKUE PEaKLIUU
padora 1
Pazngea 3. CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BelleCTB
OcHoBHOE coepxaHue OK 01
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Tema 3.1. Teopernueckoe odyuenue OK 02
Knaccuduraims, | [Ipenmer neoprannueckoit xumun. Kiiaccudukaims HeopraHHIeckux Belects. [IpocTble 1 cIokKHbIE MK 2.1
HOMCHKIJIaTypa 1 BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCH/IbI, KHCIIOTHI, COJIH). B3auMocBsi3b
CTpOEHHE HEOPTraHUYECKUX BEIIECTB. ArperaTHbIe COCTOSIHUS BemecTBa. Kpucrammnaeckue u aMmopQHbIe
HEOpraHHdeckux |BEIICCTBA. THIIBI KPHCTAIIMYCCKHUX PEIICTOK (ATOMHAsi, MOJICKYIIAPHAS, HOHHAsI, MCTaIINYCCKAs).
BEIIeCTR 3aBI/ICI/IMOC’£I) (U3NYECKUX CBOICTB BEIIECTBA OT TUIIA IipPICTEUIJIH‘-IGCKOfI PELIETKH. 3aBI:ICI/IMOCTI)

XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIA XUMUYECKOM CBSI3M U THUITA KPUCTAIITMYECKOMN PEIIEeTKH.

[IprurHbI MHOrOOOpa3us BELIECTB

I[IpakTHYeckne 3aHATHS

Homenknarypa HeopraHM4eCKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/S U3 UX XMMUUYECKON (POpMYJIbI

WM COCTaBJIEHUE XMMUYECKON POPMYJIbI UCXOs U3 Ha3BAHUS BEIIECTBA IO MEXKIYHAapPOJHOU

(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpeE.

Pemenune mnpaktuyeckux 3aJaHMi MO KiIacCHU(PHUKAIMU, HOMEHKJIAType U XUMHYECKUM (opmyrnam

HEOpPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHbli Tra3, YIJIEKHCIbIM ra3, aMMHak, ramieHas

W3BECTh, HETaIIeHas N3BECTh, MUTHEBAS CO/IA U IPYTHX): HA3bIBATh U COCTABIIATH (DOPMYJITBI XUMHYECKUX

BEILECTB, ONPEIEATh MPUHAAICKHOCTh K Kiaccy.

Hcrounmku xumuyeckoi napopmaruu (cpencts MaccoBoi nHdopmaiuu, cetb UHTEpHET 1 Ipyrue).

[Tonck nHGOpMaIMK 1O HA3BAHUSAM, HACHTU(HUKATOPAM, CTPYKTYPHBIM (hopmyiam
Tema 3.2. ®uzuko-| OcHOBHOE copep:KaHue OK 01
XUMHUYECKHE Teopernueckoe odyuenue OK 02
CBOHCTBA Metamnel. O0mue Qu3ndecKue U XMMHYECKHE CBOMCTBA MeTamnoB. CrocoObl MONydeHHus. 3HAuYCHUE IK 2.1
HCOPraHUYCCKUX  |MEeTa/NIOB U HEMETAIOB B MPUPOJIE U JKU3HEAEATEIIbHOCTU YeJIOBeKa M opranu3sMoB. Kopposus
BEIIECTB METaJJIOB: BUIBI KOPPO3UH, CIIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nueckue W XHMHYECKHE CBOMCTBA HEMETAJUIOB. THWIHMYHBIE CBOWCTBA
nemetaioB [V— VII rpynn. Knaccuduxaiys 1 HoMeHKIIaTypa COeTUHEHHUI HeMeTauioB. KpyroBopoTsl
OMOTCHHBIX PJIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHN4CCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCHUIA0B, KUCIIOT,
coJiel 1 ,Z[p) 3aKOHOMCpHOCTI/I B U3MEHECHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHLIX CoeﬂHHeHHﬁ,
BbICIHHNX OKCUJOB U THAPOKCHUIOB

IIpakTHYecKkne 3aHATHA
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CocraBiieHHE ypaBHEHMM XMMHMUYECKUX PEAKLHUI C y4acTUEM IPOCTHIX M CIIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAZIOB M HEMETA/UIOB; OKCHUIOB METAa/UIOB, HEMETAUIOB M aM(OTEPHBIX 3IICMEHTOB;
HEOPraHUYECKUX KHUCIIOT, OCHOBAaHMA H aM(OTEepHBIX THAPOKCUIOB; HEOPraHUYECKUX COJCH,

XapaKTEepU3YyIOIINX UX CBOMCTBA. 2

Pemrenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA, COCTAB, IOJYyYEHHUE H

0€30M1acHOE HUCIOJIb30BAHUE BAXKHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY U IMPaKTUYECKON

JIeSITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHoOE coepxxaHue 1 OK 01
Unentndukanns | JlaGopaTopHble 3aHATHS 1 OK 02
HEOpraHW9ecKuX  |JlaGopartopHas padoTa «MeHTHpUKAINS HEOPraHMUYECKUX BEIIECTB. OK 04
BEIIECTB Pemenne skcrepyMMEHTaIbHBIX 337a4 MO XHMMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETaIOB, IO

pacro3HaBaHUIO U MOTYYEHHIO COEAMHEHUI METAJIJIOB U HEMETAIJIOB. 1

WNnentuduxaus HEOpraHMYECKUX BEIIECTB C HUCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOWCTB,

XapaKTepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, kKapOOHAT- U XJIOPHI-

AQHMOHBI, Ha KATHOH aMMOHUSI
KontpoubHas .

CBolicTBa HEOPraHUYECKUX BELIECTB 1
pabora 2
Pasnen 4. CTpoeHue U CBOICTBA OPraHUYecKHX BellecTB 15
Tema 4.1. OcHoBHOe coiep:KaHue 3 OK 01
Krnaccuuramus, | Teoperndeckoe oGyuenune 1 1K 2.1
CTpocHHE " [losiBieHHE U pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckon xumun. Mecto u
HOMEHKJIAaTypa 3HAQ4YE€HHE OPraHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKHX XHUMHUYECKOE CTPOCHUE KAK MOPSJAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIJIACHO HMX BaJIEHTHOCTH.
BElIECTR OCHOBHBIE TOJOKEHUS TEOPUNM XUMHYECKOTO CTPOCHMs OpraHnyeckux coeauHeHuid A.M. bytieposa.

VYrnepoaHblid CKENEeT OpPraHM4ecKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOIO 1

CTPOEHHUsI MOJIEKYJ. M3oMepust u u30Mepsbl.

[lonsitne o d¢yHknuoHanbHOM rpymme. Paaukan. Ilpunnunel kimaccupuKalum OpPraHUYECKUX

coelMHeHM. MexyHapoaHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIMHEHUM.

[TonsiTre 00 a30TcomepKALIUX COSAUHEHUSIX, OMOIOTrHYeCKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax,

OesKax ¥ Jip.), BBICOKOMOJIEKYJISIPHBIX COIMHEHHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

HomeHknatypa OpraHMYecKMX COEIMHEHMH OTAENbHBIX KIJIACCOB (HACHIIICHHBIC, HEHACHIINIEHHbIE U 5

ApOMATHYCCKUC YTIJICBOAOPOJbI, CIIMPTHI, (I)CHOJ'IBI, AJIbACTUAbI, KCTOHEI, Kap6OHOBI>IC KHUCJIIOTBI U I[p)
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CocTaBiieHHE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYEeCKHX BEIIECTB OTJEIBHBIX
KJIAaCCOB, HCIIOJNb3Yys HMX Ha3BaHUS [0 CUCTEMATHYECKOM W TPUBUAIBLHOM HOMEHKJIAType (ITHIIEH,
arleTHJIeH, THIepuH, (eHos, (GopMaNbIeruja, YKCyCHas KHCIOTa, TIUIMH). Pacdersl mpocreimei
(hOpMyJIBI OPraHUYECKOM MOJICKYJIBI, UCXOSI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpPraHHYECKUX
COCIMHECHHI

OcHoBHOE CoAcpKaHuE

TeopeTuquRoe oﬁyqelme

OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKUX COCJUHEHUH OTIENBHBIX KJIAcCOB (OCOOCHHOCTH
KJIacCCU(UKAIIMU U HOMEHKJIATypbl BHYTPHU KJlacca; FOMOJIOTHYECKUN psia U o0miast popmyiia; H30MepHs;
(u3nyecKkue CBOMCTBAa; XUMUYECKHE CBOWCTBA; CHOCOOBI MOTYUYEHUS):

— TpeJeNbHbIE YTIeBOAOPOAbI (aTKaHbl U IMKJIOaTKaHbl). ['opeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHUKOB TEIIa B TPOMBIIIUICHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIJIEBOIOPOIOB, HAXOXKICHUE B
MPUPOJIE U IPUMEHEHNE ATKAHOB;

— HempeneabHbIe (aJTKEeHBI, ATKUHBI M aJIKaJUEHBI) U apOMaTHYECKUEe yTIIeBOA0poabl. ['opeHne aneTuieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsl CBAPKH M PE3KU METAJJIOB

— KUCIIOPOCOAepKallie COeTUHEHHs (CIUPThI U PeHOIbl, KapOOHOBBIE KUCIOTHI U 3(UPHI, alTbAETUIBI U
KETOHBI, JKUpPBI, yriaeBojsl). [IpakTuueckoe MNpUMEHEHHE OSTUJICHIJIMKOJSA, IJIMLEpPHHA, (QeHona.
[Ipumenenne Qopmanbaernaa, ameranbIeruia, YKCYCHOM KHCJIOTBL. Mblla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MblJia

— a30TCOepIKaIIe COSAMHEHUS (AaMUHBI 1 aMHHOKHCIIOTHI, OCJIKH ). BEICOKOMOJIEKYIISIpHBIE COCTMHEHUS
(cuHTeTMYECKME W OHMOJOTrMYECKU-aKTHBHBIE). MOHOMEp, TIOJIMMEp, CTPYKTYpHOE  3BEHO.
[Tomumepu3anus STHIICHa KaK OCHOBHOE HAIPABJICHUE €TI0 UCIIOIb30BaHUS.

['eHeTHUeCKas CBsI3b MEXY KJIaCCAMH OPTraHWYECKUX COCTMHCHHI

IIpakTUYeckue 3aHATHS

CBoiicTBa OpraHMYecKHX COCJAWHEHUN OTAEIbHBIX KJIaccoB (TpUBHAIbHAA M MEXIyHApOaHAs
HOMEHKJIaTypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOMyUYeHUs): IpeesibHbIE (aJIKaHbl U LUKIOAIKAHBI),
HemnpeJenbHbIe (aKeHbI, aJTKUHBI U alIKaIueHbl) 1 apOMATUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (HEHOIIBI,
KapOOHOBBIE KUCTIOTHI U 3(UPHI, aANIBJACTUIBI M KETOHBI, AMUHBI 1 AMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
coeqHEeHHs. 3aJaHus Ha COCTaBIIEHHE YPaBHEHHM XUMHYECKHMX PEAKIHMH C y4acTHEM OpraHHUYecKUuX
BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS

CocTaBieHHE CXEM peaKI_lI/II\/’I (B TOM YHCJIC MO0 IPCHIOKCHHBIM [CIIOYKaAM npeBpameHHﬁ),
XaPAKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBA OpPTaHHYICCKHUX CO€IUHEHHUH OTIEIbHBIX KJI1aCCOB, CITOCOOBI UX
MOJIYUCHUA W HA3BaHHUC OPraHUYCCKUX CO€AUHEHHH TIO TpHBHaHLHOﬁ N Me)KHYHapOHHOﬁ
CHCTEMaTHYECKOI HOMCHKIJIATYPC.

OK 01
OK 02
OK 04
IK 2.1
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Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHU  Ha CBOMCTBA OPraHUYECKHX
COEMHEHHI OT/IEJIbHBIX KJIIACCOB

JlabopaTopHasi pabora

JIaGoparophas pabota “IIpeBpaimieHuss OpraHMUECKUX BEIIECTB IPU HarpEeBaHUH'".
[Tonyuyenue 3TueHa U U3y4EHUE €ro CBOMCTB. MoeInpoBaHrue MOJIEKYJ U XUMUYECKUX IIPEBPALLEHUN
Ha IPUMEpE dTaHa, STUJICHA, ACTUIICHA U JIP.

Tema 4.3. OcHoBHoOE coepxaHue OK 01
Unentudukauns | Teoperndeckoe oGydeHune OK 02
OpraHmICCKIX Broopranudeckue coemuHeHus. IIpuMeHeHHMe M OMOIOTMYECKas pOJb yriueBoaoB. OKHUCIeHHE OK 04
BEIICCTB, HX YIJIEBOMIOB — WCTOYHUK DHEPIMU JKUBBIX Opranu3MoB. OO0acTM NPHUMEHEHUS aAMMHOKHCIIOT. IIK 2.1
SHa9CHIC 1 IIpeBpanienns 6eIKOB MUINK B opranu3Me. bruonorndeckue GpyHkiuu 6emkoB. bruonorndgeckue GpyHKIMI
TIPUMCHCHHC B KUPOB. PoIlb OpranuyecKoli XMMUK B PEIIEHHH ITPOOIIEM MHILEBOM 6€30MaCHOCTH
GsIToBOH M .| Ponp oprannyeckoil XMMHM B pEHIEHHMH NpOOJEM BSHEpreTuyeckoid Oe30MacHOCTH, B Pa3BUTUU
TPOUSBOACTBCHHON | o 11p11pHBI, CO3/TAHMI HOBBIX MATEPHATIOB, HOBBIX HCTOYHNUKOB SHEPTHH (AIbTEPHATHBHEIC HCTOYHHKH
ACATCILHOCTH sHeprun). OnacHOCTh BO3AEHCTBHUS Ha KUBBIE OPraHU3MbI OPTaHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB
HeroseKa (YIJI€BOIOPO/IBI, CIUPTHI, (PEHOJBI, XJIOPOPraHMYECKHE MPOM3BOMHBIE, ANBIETHABI M Jp.), CMBICI

OKA3aTelIsl PEJENBHO JIONYCTUMOM KOHIIEHTPAIIUH

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas padora: “MnenTudukanus OpraHMuecKuX COeAMHEHUN OTACTbHBIX KJIaCCOB”

UnenTuduKanms OpraHnuecKuX COSIMHEHUN OTIEIbHBIX KIIACCOB (Ha IPUMEPE albIETU/I0B, KpaxMalla,

YKCYCHOM KHMCIIOTBI, GEJIKOB U T.I1.) C HCIIOJIb30BAHUEM UX (PU3UKO-XMMUYECKUX CBOUCTB M XapaKTEPHBIX

Ka4ECTBEHHBIX peakiuit. Jlenarypauuss Oenka [pv HarpeBaHuH. l[BeTHbIE peakuuu OENKOB.

BO3HUKHOBEHHE AHAJTUTHYECKOTO CHTHAIA C TOYKHM 3PEHHUsS XMMHYECKHX IPOLECCOB NPH MPOTEKAHUH

Ka4ECTBEHHON PEAKIMH, NO3BOJIAIOIIEN NIEHTH(HUIIMPOBATH NPEIIOKEHHBIE OPraHMUYECKHE BEIECTBA
KourpoasHas CTpyKTypa ¥ CBOMCTBA OPraHMYECKHX BELIECTB
padora 3
Pasznen 5. Kunern4eckue ¥ TEPMOIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKUX PeaKiuii
CkopocTh OcHoBHOE coepxaHue OK 01
XUMHUYECKUX OK 02
peaKuuu. K 2.1

Teopernueckoe o0yuenune
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XUMHYECKOE CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT Pa3IUuYHBIX (AaKTOPOB: MPHUPOIBI PEArHPYIONIUX BEIIECTB,
paBHOBecHe KOHLEHTPALlUl pEearupyrolux BELIECTB, TEMIIEPATypbl M IUIOMIAAM PEAKIMOHHON IOBEPXHOCTH.
TennoBble 3G HEKTH XUMUYECKUX PEaKii. IK30- U SHAOTEPMHUECKUE, PEAKIINH.
OO0paTtuMoCTh peakiuii. XuMHIECKOE pAaBHOBECHE M €TO CMEIICHHUE O] ICHCTBUEM Pa3IMYHBIX (PAKTOPOB
(KOHLIEHTpaIMsl PEeareéHTOB WJIM MPOAYKTOB peakluu, [aBJI€HHE, TeMIleparypa) A CO3JaHHs
ONTHMAJIbHBIX YCJIOBUN POTEKaHUsl XUMHUecKux npoueccoB. [lpunnun Jle [atense
IIpakTHYecKkne 3aHATHA OK 01
Pemenune npakTUKO-OPUEHTHUPOBAHHBIX 33/JaHUN Ha aHamu3 (PaKTOpOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUYECKON PEAKINH, B T.4U. C MO3ULUI SKOJIOTMUECKHU 11e71eco00pa3HOro MoBeAeHMs B ObITY U IK 2.1
TPYZOBOH AESITETbHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEeH MPUPOJIHOMN Cpebl.
Pemrenne mnpakTHKO-OPHMEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HaXO0XJCHHUS HANpaBJI€HUS CMEIIEHUS paBHOBECHS XHMHYECKOM peaklud M aHaiu3 (PaKTopos,
BIIMSIIOIMX HA CMEIIEHNE XUMUYECKOTr0 paBHOBECHSI
Pazpneu 6. PacTBoOpsI
Tema 6.1. OcHoBHoOE conepxaHue OK 01
ITonstre o Teopernyeckoe 00yuenue OK 02
pacTBopax PacTBOopeHne Kak (HM3MKO-XUMHUUeckuii mporecc. PactBopbl. CrocoObl NPUTOTOBJIEHUS PAcTBOPOB. OK 07
PactBopuMocTh. MaccoBas J10J1s1 pacCTBOPEHHOTO BemecTBa. CMbICIT TTOKa3aTeNs MPEASIbHO A0y CTUMOMN IIK 2.1
KOHIIEHTPALIUU U €T0 HCIIOIb30BaHNUE B OIIEHKE IKOJIOTUYECKOM O0€30IacHOCTH.
[IpaBuna sKonoOruyuecky LeaecooOpa3HOro MOBEACHHUS B OBITY U TPYIOBOW JESITENBHOCTH B LESIX
COXPAHEHHUS CBOETO 3/I0POBbA U OKPYXAIOIIeH MPUPOAHON Cpelibl; OMaCHOCTh BO3JEHCTBHUS Ha KUBBIC
OpraHU3MBbI OMPE/ICICHHBIX BEIIECTB.
Pemenune mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PaCTBOPBIL, UCIIOJIb3yeMble B OBITOBOU U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHoOE coiepKaHue OK 01
Hccnenoanue JlaGopaTopubIe 3aHATHS OK 02
CBOJMCTB PacTBOPOB | JlaGopaTopHas paboTa «[IpuroToBjieHIEe pacTBOPOBY. OK 04
[IpuroTtoBiieHue pacTBOPOB 3a/laHHOM (MaccoBoOil, %) KOHIIEHTpalUH (C MPAKTUKO-OPUEHTUPOBAHHBIMU K 2.1
BOIIPOCAMU) U OMpeesIeHUE Cpeibl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pasnea 7. XHuMus B ObITY M IPOM3BOACTBEHHOM NeATEJIBHOCTH YeT0BEeKa OK 01
OK 02

OcHoBHOE conep:kanue
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Xumusi B ObiTy 1 | TeopeTHueckoe o0yueHue 1 OK 04
NPOU3BOJICTBEHHON | Hopejimme OCTIKCHAS XHMIUECKOH HAYKH M XHMHYCCKON TEXHONOTHH. POMb XMMUHM B 00SCIICUCHHH OK 07
ACATCIIBHOCTH IKOJIOTHYECKOM, SJHEPTETUYCCKON U MUIIEBOW 0€30IaCHOCTH, Pa3BUTHH MeTUIIUHBL. [IpaBuiia movncka u 1 IIK 2.1
1CI0BCKa aHaIM3a XUMHUYECKOW HH(GOPMALUK M3 Pa3IMYHbIX HCTOYHMKOB (HaydHas W Yy4eOHO-Hay4yHas

JUTEpaTypa, CpelICTBa MaccoBor nHpopmarmu, cetb MuTepHer)

IIpakTnueckune 3aHATHS 1

[Touck u aHanmu3 KEMCOB O MPUMEHEHUM XMMHUYECKHX BEIECTB M TEXHOJOTHM C ydeToMm Oymyien

npoeccuoHanbHOM  AEATEIBbHOCTH O  TeMaM:  BaXKHEHMIIME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, Marepuaibl Uil JJIEKTPOHUKH, 1

HaHOMAaTepHUallbl, TEKCTHJIbHbIE BOJOKHA, WMCTOYHUKU DHHEPIMM, OPraHM4YecKMe W MHUHEpaJIbHbIE

y100peHus, JIEKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUSI.

3amura: [IpencraBnenue pe3yabTaToB penieHns KeicoB B hopMe MHHH-IOKIIAa C Mpe3eHTaIuen

IIpoMe:xxyTOYHasi aTTecTAllUA M0 AMCHMILIMHE (AU depeHPOBAHHBIN 3a4eT) 2

Bcero 72

IIpoexT 2
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11.

12.

13.

14.
15.

HpnMepHaﬂ TEMATUKA NUHIANBUAYAJBbHBIX IIPOCKTOB

HaHoTexHosorns Kak NpuOpPUTETHOE HAIIPABICHUE PA3BUTHS HAYKU U IIPOU3BOJCTBA B
Poccuiickoit denepanumu.

CoBpeMeHHBIE METO/IbI 00€33apaskuBaHMS BOBI

Kocmernueckue renu.

[IpuMeHeHue CyCIIeH3Uil U SMYJIbCUI B CTPOUTEIIBCTBE

DKOJIOrM4eCKHEe acCleKThl UCIO0Ib30BaHUs YIJIEBOJIOPOAHOIO ChIPbSL.

HcTopus OTKpHITHS U pa3padOTKU Ta30BbIX M HE(PTSIHBIX MECTOPOKAeHN B Poccuiickoit
denepauuu.

XUMHUS yTIEBOIOPOJAHOTO ChIPhS U MOs Oyy1ias mpodeccus

VYTr1eBo10pOJHOE TOIIIMBO, €T0 BUbI U HA3HAYCHUE

CuHTeTHYeCKHe KaydyKH: UCTOPHUSL, MHOTOOOpa3He U MepCIeKTUBbI

. Amanmu3 MOAJIMHHOCTHU U I[O6p0Ka‘IeCTB€HHOCTI/I MUHCPAJIILHBIX BO/, p€aIn3yCMbIX Ha

POCCHUICKOM PBIHKE

Anamns IIOJJIMHHOCTH 1 I[O6p0Ka‘IeCTB€HHOCTI/I YUCTOI MUTHEBOH BOJBI, pCAIN3yCMbIX
Ha POCCHICKOM pPBIHKE

I/I3y‘-IGHI/Ie IIOJJIMHHOCTHU U }106p0Ka'—IeCTBeHHOCTI/I 3(1)I/IpHI)IX Maceq C IICJIbIO BBISIBIICHU ST
¢banbcuPUIMPOBAaHHON MPOIYKIIMH

Ilomyuenune macna GapxaTLeB ¥ U3YYEHUE €0 XapaKTepPUCTUK
Menuko-0noJIorHdecKre 3HadeHUS KaJbIlUI

q)pYKTOBBIe AMHWHOKHCJIOTHI U UX UCIIOJBb30BAaHHEC B KOCMETOJIOTHUHN



2. YCJOBUSA PEAJIMBAIIUU ITPOI'PAMMBI YYEBHOT'O

HPEIMETA

3.1. TpeGoBaHUSI K MUHUMAJILHOMY MATEPUATIbHO-TEXHUYECKOMY 00ecnedeHHI0
O6opynoBanue yaeOHOr0 KabuHeTa:
- MIOCA/IOYHBIE MECTa MO KOJUYECTBY CTYACHTOB;
- pabouee MeCTO IpernoIaBaTers;

- KJIaCCHasdA JO0CKa,

- HACTEHHbBIE TAOJIHIIBI;

- KOMITIEKT y4eOHO-HATJISIHBIX IOCOOUH TI0 XHMHU;

- 00opyI0BaHME M PEAKTUBHI JIJIsl TPOBEACHUS JTA0OPATOPHO-TIPAKTUUECKHUX 3aHSATUH.
- METOJIMYECKUE YKa3aHUs 110 OPraHUIECKON M HEOPTaHMUECKOU XUMUU;

- TUIAaKaThI-KOHCIIEKTHI 110 OPTaHUYECKON XHUMUH;

- MPUITOKCHUS K TIPAKTUYECKUM 3aHSATHSM;

- KapTBhI-UHCTPYKITUHU K JTA0OPATOPHO-TIPAKTUYECKUM 3aHATHSM.

3.2. UudopmanmoHHoe odecnieyeHne 00yueHust

OcHoBHas1 iuTEeparypa:

1. Tabpuensu O.C. Xumusa s npodeccHil U crennaibHOCTe TEXHUYECKOro MpouiIs:
y4eb. I CTyn. yupexiaeHuil. cpen. mpod. ooOpazoanus / O.C. T'aGpumensn, WN.T.
OctpoymoB. — M.: U3naTenbckuil neHTp «Akagemus», 2016.

2. Taopuensa O.C. XuMuUs: TeCThI, 337144 U YIIPOKHEHUS: y4e0. TOcOOHe JIJIS CTYI. CPEeI.
npod. oopazoBanust/ O.C. I'abpuensn, I'.I'. JIpicoBa — 3- e 3., crep.- M.: M3narensckuii

LEeHTp «AkageMus», 2016.

3. XuMus: TpaKTUKyM: y4de0. mocodue as cTya. cpea. npod. odpa3zoBanus / [["abpuensu
0.C., Octpoymos WU.I"., lopodeera H.M.]; mox pexn. O.C. I'abpuensina.- —5-e usn., crep.-
M.: U3narenbckuii HeHTp «AkageMus», 2016.

JlononHUTEIbHBIE UCTOYHUKU:

Buneoypoxu: Xumus 8-11/ infourok.ru

HNHTepHET-pecypcehi:
http://www.alleng.ru/d/geog/geo037.htm

1.
2.
3.
4,
5.

Buxkunenus

http://geo.1september.ru/

http://school.edu.ru

http://www.alleng.ru/edu/geogr.htm

http://geo.1september.ru/urok/

ru.wikipedia.org/wiki  CBoOomnas  SHUMKIONEAUS

3.3.MexnpeaMeTHbIe CBA3U
Pabouast mporpamma oCyIeCcTBIISIET MEXKIIPEIMETHBIE CBSI3H CO CIEIYIOUUMH Y4eOHBIMU
npeameramu, qucuuiuimaamu, MJIK: Guonorus, ¢pusuka.
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http://ru.wikipedia.org/wiki

3.4.Cnenmnpuxanus yuedHO-MeTOANYECKOT0 KOMILJIEKCA

M owbhpR

KOMIUIEKT 351€KTPOHHBIX NPE3EHTALNM, BUACOYPOKOB K TEMaM IIPOrPaMMBI.
Pa3narounslil Matepuai i MpaKTHYECKUX padoT.
Meroanueckre peKOMEHIAMY K HAITMCAHNUIO UHIAUBUIYAJILHOTO ITPOEKTA.

MGTOILI/ILIGCKI/IG YKa3zaHuAa 4Jid CTYJCHTOB I10 BBIIIOJHCHHIO ITPAKTUYCCKUX pa60T.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOHN NMPEJIMETA XUMUSI

KoHTposib M OLiCHKa pe3yJsIbTaTOB OCBOCHHMs INpEAMETa OCYLIECTBISAETCS IPENOJABaTEeM B IPOLECCE NPAKTUYECKUX 3aHATUH, a TaKkKe
BBITNIOJTHEHUS 00Y4aIOUIMMHCS UHANBUAYAIBHBIX 3aJaHUN, IPOSKTOB, TBOPUYECKHUX PaOOT, TECTOBBIX 3aJaHHA.

Ne | OK/IK | Monyns/Pa3znen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI

| | OcHoBHOE coneprkanue

1 Paznen 1. OcHoBBI ®opmynupoBaTh 0a30BbI€ OHATUS U
CTpOEHHMS BEIIEeCTBa 3aKOHbI XUMUU
1.1 | OK 01 CrpoeHue aToMOB Cocrapnars xumuueckue Gopmynsl |1, Tect «CTpoeHue aTOMOB XUMHUYECKUX JIEMEHTOB U IPUPOAA
XUMHUYECKHUX 3JIEMEHTOB |COEIMHEHUI B COOTBETCTBUH CO XUMHUYECKOHN CBS3U».
U IpHUPOJIa XMMUYECKON |CTENEeHbIO0 OKUCIICHUS XUMHUECKUX  |2. 3a/1lauM Ha COCTABIIEHUE XUMUYECKUX (DOPMYIT IByXaTOMHBIX
CBS3U 3JIEMEHTOB, HCXO/Is M3 BAJICHTHOCTH |COCIMHEHHI (OKCUIOB, CYIb(OUI0B, THIPUIOB U T.I1.).
H JIEKTPOOTPHUIATEIIBHOCTH 3. 3a1aHus Ha UCTIOJb30BAHUE XUMUYECKOW CUMBOJIMKHU U Ha3BAaHUM

COEIMHEHHI M0 HOMEHKJIaType MEXIyHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUHU U TPUBUAIbHBIX HA3BAHUU TSI
COCTaBJICHUS] XUMUYECKUX (POPMYJT IBYXaTOMHBIX CO€IMHEHUN
(okcuaoB, Cynb(hUIOB, TUIPHUAOB H T.I1.) U IPYTUX HEOPTAHHUECKHUX
COEIMHEHMH OTAENbHBIX KJIACCOB

1.2 | OK 01 [Tepuonnueckuii 3akoH u| XapakTepu30BaTh XUMUUYECKUE 1. Tect «MeTannuyeckre / HEMETAIUIMYECKUE CBOMCTBA,
OK 02 |raGauma J.W. 3JIEMEHTHI B COOTBETCTBHUH C UX 3JEKTPOOTPULATENIBHOCTD U CPOJICTBO K 3JIEKTPOHY XUMUUYECKUX
MenpeneeBa MOJIOKEHUEM B MIEPUOTUUECKON 3JIEMEHTOB B COOTBETCTBHUE C UX JIEKTPOHHBIM CTPOCHHEM U
CUCTEME XMMUYECKUX AJIEMEHTOB MOJIOKEHUEM B MIEPUOAMYECKON CUCTEME XUMUUYECKUX AeMeHToB J[. 1.
.. MenpaeneeBa Menneneesay.

2. [IpakTryeckue 3a1aHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHUEM
aTOMOB XMMHUYECKHUX JIEMEHTOB U NMEPUOJNYECKUM U3MEHECHUEM
CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COCIUHEHUMN B COOTBETCTBUM C
nonoxxenueM [leproanueckoit cucreme.




Ne | OK/IK | Monyns/Pa3znen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3a/1aHUS Ha
XapaKTepu3aluio XUMUYECKUX IeMEHTOB: «MeTamumyeckue /
HEMETAJJINYECKUE CBOMCTBA, 3JIEKTPOOTPULATENILHOCTD U CPOJCTBO K
AJIEKTPOHY XUMHMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U IOJIOKEHUEM B IEPUOAMUECKOIN CHCTEME XUMHUUECKUX
anemenToB [[.. MeHneneeBay
2 P XapakTepu3oBaTh THUIIBI XUMUYECKUX
aznen 2. XuMHu4yecKkue ¥ KonTponbHas padbora
peakuuu peaKiu «CTpoeHue BelecTBa U XUMUYECKUE PEAKIIUN»
2.1 | OK 01 Tunbl XUMHYECKUX CocTaBisiTh peakuuu coenuHenus, |1. 3agaun Ha COCTaBJICHHE YPAaBHEHUN PEAKIINN:
OK 04 peakuui pasnoxeHusi, o0OMeHa, 3aMeIIeHNs, |— COCIUHEHMS, 3aMEIEeHUs, PA3I0KEeHUsI, OOMEHa;
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE |— OKUCIUTEIBHO-
peakuuu BOCCTAHOBUTEJBHBIX PEAKIUI C UCIIOJIIb30BAHUEM METO/Ia 3JIEKTPOHHOTO
OanaHca.
2. 3agaun Ha pacyeT MacChl BEIIECTBa WM 00bEMa
ra3oB 10 U3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce WM 00bEMY OHOTO
U3 YYaCTBYIOUIUX B PEAKIIMH BEILIECTB; PacU&Thl
Macchl (00bEMa, KOJIMYecTBa BEIIeCTBa) MPOAYKTOB PEAKIHH, €CIH OHO
U3 BELIECTB UMEET IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnaTh ypaBHeHUS XUMHUECKUX |1. 3aaHus HA COCTAaBIIEHHUE MOJIEKYJIIPHBIX M MOHHBIX pPEaKLUi ¢
JMICCOIIMAIUS M HOHHBIN |peaKud HOHHOTO OOMeHa ¢ y4acTUEeM KUCJIOT, OCHOBAHUM U COJIeH, YCTaHOBIIEHUE U3MEHEHUS
oOMeH y4acTUEM HEOPTaHUYECKUX BEIIECTB |KUCIOTHOCTH CPEJIbI
2. JIaboparopnas padota "THITbI XUMHUYECKUX peaKIIHii"
3 Paznen 3. Crpoenne u  |MccnenoBath ctpoeHue u ceoiictBa  (KoHTposbHas pabota

CBOMCTBA
HEOPraHUYECKUX

HCEOPraHNYCCKUX BCILCCTB

«CBolcTBa HCEOPraHNYCCKUX BCIICCTB»
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Ne | OK/IIK | Monyns/Paznen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI
BELLECTB
3.1 | OK 01 Knaccudukarmus, Knaccudumnuposats Heopraanueckue | 1. Tect «HomeHKIaTypa 1 Ha3BaHNWE HEOPraHWICCKUX BEIIECTB HCXO IS
I[IK 2.1 |HOMEHKIATypa u BEII[ECTBA B COOTBETCTBHUH C UX U3 UX XUMUYECKOH (hOPMYIIBI HIIM COCTABIICHUE XUMUIECKOH (DOPMYJITBI
CTpOEHHE CTpOEHUEM MCXO/JIs U3 HAa3BaHUS BEIIECTBA MO MEXIYHAPOTHON HIIU TPUBUATILHOM
HEOPTraHUYECKUX HOMEHKJIaType».
BEIIIECTB 2. 3agaun Ha pacyeT MacCOBOM J10JIM (MAcChl) XUMHUYECKOTO PJIEMEHTA
(coenuHeHUs) B MOJIEKYJIE€ (CMECH).
3. [IpakTrueckue 3a1aHus 1O KJIaCCU(PHUKAIIUN, HOMEHKIATYpe U
XUMHAYECKUM (OpMysiaM HEOPTaHUIECKUX BEIIECTB PA3TUIHBIX
KJIACCOB.
4. IIpakTyecKkue 3alaHusl Ha ONPEACIICHUE XUMUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BUJ]a XUMUYECKON CBS3U U TUTIA
KPUCTAJUIMYECKON PEIIETKU
3.2 | OK01 |Duzuko-xuMu4ecKue YcTanaBnuBaTh 3aBUCUMOCTD 1. Tect «OcoOEHHOCTH XUMHUYECKUX CBOWCTB OKCUIOB, KUCIOT,
OK 02 |cBoiicTBa (DMBUKO-XUMHYECKUX CBOMCTB OCHOBaHUH, aM(OTEPHBIX TUIPOKCHUIOB M COJICI.
I[IK2.1 |HeopraHuueckux HEOPTraHUYECKHUX BEIIECTB OT 2. 3agaHus Ha COCTABJIICHUE YPABHEHU XUMUYECKUX PEAKIUN ¢
BEILIECTB CTPOEHHUSI aTOMOB U MOJIEKYJI, a Y4aCTHEM IPOCTHIX U CIOKHBIX HEOPTAaHMUECKHUX BEIIECTB: OKCUIOB

27




Ne | OK/IIK | Monyns/Paznen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI
TaK)Ke€ TUIA KPUCTAININYECKON METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX
pelieTku KHCJIOT, OCHOBAaHH ¥ aM(POTEPHBIX THIPOKCHIOB, HEOPTAHUIECKUX
COJICH, XapaKTEePU3YIOIIUX UX CBOMCTBA U CIIOCOOBI TTOJIYYCHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3a/1aHUs HA CBOMCTBA U
MOJy4Y€HUE HEOPTAHUYECKUX BEIECTB
3.3 | OK 01 WNnentuduxanms HccnenoBats kauecTBeHHbIE peaknH| 1. IIpakTHKO-OpHEeHTHPOBAHHBIE 3aJaHUS IO COCTABICHUIO XUMHYECKHUX
OK 02 |HeopraHu4yeckKux HEOpPraHMYECKUX BEIECTB peakuuii ¢ yyacTueM HEOPraHMYECKUX BEIECTB, UCTIOIb3YEMBIX JUIS UX
OK 04 |BemecTB UACHTU(DUKALINH.
2.JIaGoparopnas padota: “UnaeHTHdUKAINS HEOPTAHUIECKUX BEIIECTB”
4 Pazgen 4. Ctpoenne u  |MccnenoBats cTpoenue u cBoiictBa |KonTponbHas pabota
CBOICTBa OPraHUYECKHUX |OpraHMYECKUX BEIIECTB «CTpoeHne 1 CBONCTBA OPraHUYECKUX BEILECTB
BEIECTB
4.1 | OKO01 |Knaccudukanus, KnaccudumupoBars opranndeckue | 1. 3amanus Ha coCTaBICHUE HA3BAaHUN OPraHUYECKUX COSTMHEHUN TI0
I[IK 2.1 |cTpoeHue u BEIIECTBA B COOTBETCTBUU C UX TPUBHUAIBLHON WUITM MEKIYHAPOJAHOW CUCTEMAaTHYECKON HOMEHKIIATYpE.
HOMEHKJIaTypa CTpOEHUEM 2. 3ajiaHus Ha COCTaBJICHHE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
OpPraHUYECKUX BEIIECTB dbopMyI1 OpraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB.
3. 3agauu Ha ompenereHue mpocTeneld (GopMyJTbl OPraHNIECKOM
MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBoiicTBa OpraHM4ecKuXx | Y cTaHaBIMBAaTh 3aBUCUMOCTb 1. 3agaHus Ha COCTAaBJICHUE YPAaBHEHUM XUMUYECKUX PEAKIUN C
OK 02 |coemunHeHuii (bU3UKO-XMMHYECKUX CBOMCTB y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHHMM UX COCTaBa U
OK 04 OPTraHMYECKUX BEIIECTB OT CTPOCHUS |CTPOCHHUS.
K 2.1 MOJIEKYJT 2. 3agaHus Ha COCTABJIICHUE YPABHEHUM XUMUYECKUX PEAKIUM,

HWIUTIOCTPUPYIOIIUX XUMHWYCCKUC CBOICTBA C Y4€TOM MCXAaHU3MOB
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Ne | OK/IK | Monyns/Pa3znen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI
IPOTEKAaHUs JAaHHBIX PEAKIUI U T€HETUUECKOM CBSI3U OPraHUUYECKUX
BELIECTB Pa3HbIX KIIACCOB.
3. PacyeTHble 33/1a4M 0 yPaBHEHUSAM PEAKLMM C y4aCTHEM
OpraHUYECKUX BEIIECTB.
4. JTaboparopnas padota “IIpeBpaiieHusi OpraHMueCKUX BEIIECTB MPU
HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBats kauecTBeHHbIE peakinH | 1. IIpakTHKO-OpreHTHPOBAaHHBIE 33JaHUS 10 COCTABJICHUIO XUMUYECKUX
OK 02 |opraHMyecKuX BEIECTB, |[OPraHMYECKUX COEAMHEHUN peakuuii ¢ yyacTUeM OpraHMYeCKHUX BEIIECTB, B T.4. UCIOIb3YEMbIX JUIS
OK 04 |ux 3HaueHue u OTJIEIBHBIX KJIACCOB UX UJICHTU(PUKAUU B OBITY U IPOMBIIUIEHHOCTH.
[IK 2.1 |npumeHeHHE B OBITOBOM 2.JJaboparopHnas padota: “UnenTudukanys opraHUueCKUX COSIUHEHUH
Y MPOU3BOJCTBEHHOMN OTJEIbHBIX KJIACCOB™’
NeSITEeNIbHOCTH YeJIOBEKa
5 Paznen 5. XapakTepru30BaTh BIUSIHUE
Kunernueckue u pa3nuuHbIX (PAKTOPOB Ha paBHOBECHE
TEPMOJMHAMHUYECKHE U CKOPOCTb XUMUYECKUX PEAKUN
3aKOHOMEPHOCTH
IIPOTEKAHUS
XUMHYECKUX PEaKIUui
5 | OKO0l |CkopocTb XUMHUECKUX |XapaKTepU30BaTh BIUSIHUE [TpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHNS HA aHAJIN3
OK 02 |peakumii. XUMHUYECKOE |KOHLICHTPALMU PEarMpyIOIINX (baxkTOpOB, BIMSAIOLIMX HA H3MEHEHHE CKOPOCTU XUMHUECKON peaKLnu.
I[IK 2.1 |paBHOBecue BELIECTB U TEMIIEPATYPhI Ha [TpakTHKO-OpHEHTUPOBAHHBIE 3aJaHNS HAa IPUMEHEHUE npuHuuna Jle-

CKOPOCTb XUMHUUCCKUX peaKI_lI/Iﬁ
XapaKTepI/ISOBaTL BJIIUAHHUC
N3MCHCHUA KOHLCHTPAIUX BCUICCTB,

I[MaTennbe a1 HAXO0XKACHUS HallpaBJICHUS CMCIICHUA PAaBHOBCCHUA
XUMHYECKOM PCaKII U aHAJIN3 (baKTOpOB, BIHAOIINX HA CMCIICHUC
XUMHUYCCKOI'0 PABHOBCCUSA
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Ne | OK/IK | Monyns/Pa3znen/Tema PesynbraT 00yueHus THIBI OIIECHOYHBIX MEPOIIPUATHI
peaxkuuu cpeapl U TEMIEpaTyphl Ha
CMEIIIEHHE XUMHUECKOTO PAaBHOBECHUS
6 HccnenoBaTh HCTHHHBIE PACTBOPEI €
Pa3nen 6. PactBopsl
3aJJaHHBIMH XapaKTEPUCTUKAMU
6.1 | OKO01 |[lonarue o pactBopax |Pa3znuuaTh HCTHHHBIE PAaCTBOPHI 1. 3ajmaun Ha TPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. [IpakTuKO-OpHEHTUPOBAHHbBIE PACUETHBIE 33JaHUS Ha JUCIIEPCHBIE
K 2.1 CUCTEMBI, UCIOJIb3yeMbI€ B OBITOBOM M MPOU3BOICTBEHHOM
JeSITENIbHOCTH YEJIOBEKa
6.2 | OK01 |HccnenoBanue coiictB |MccnemnoBath ¢pusuko-xumuueckue |JlaboparopHas pabora
OK 04 |pactBOpOB CBOMCTBA HCTHUHHBIX PaCTBOPOB “IIpuroroBieHne pacTBOPOB”
K 2.1
Il | [IpodeccnonaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE (COMEPIKAHIE TIPUKITATHOTO MOTYJIs)
7 Paznen 7. OrneHuBaTh TOCIEACTBUS OBITOBOM M |3amuTa Keiica (¢ yueroM Oyayrieit mpodeccnoHaIbHON AeITeTbHOCTH)
Xumus B ObITY U IIPOU3BOICTBEHHOM JI€ATEILHOCTH
MPOU3BOJACTBEHHOMN YEeJIOBEKA C MO3UINHN YKOJIOTHUYECKON

ACATCIBbHOCTH YCIJIOBCKA

0€30I1aCHOCTH

OK 01 |Xumus B ObITYy U

OK 02 |mpou3BOJICTBEHHOM

OK 04 NeITEIbHOCTH YeJIOBEKaA
OK 07

K 2.1

O1eHuBAaTh HOCJIEACTBUS OBITOBOI U
MIPOU3BOJICTBEHHOM JESITEIIBHOCTH
YeJIoBeKa C MO3MIINI SKOJIOTrHIeCKOn
0e30IacHOCTH

Keiic (¢ yuerom Oymyrieit mpodeccnoHaabHOM AeITeTbHOCTH)
Bo03MO0KHBIE TEMBI KEHCOB:

1. [ToTemnienue kMMarTa ¥ BbICBOOOXKICHHUE Ta30BbIX TUAPATOB CO THA
OKeaHa.

2. bBynyiue marepuaisl IS aBHa-, MallIMHO- U TPUOOPOCTPOCHUS.

3. HoBble MaTepuarbl AJis COTHEUHBIX OaTtapeil.

4. JlekapcTBa Ha OCHOBE PACTUTENbHBIX MIPEMApaTOB

MoanucaHo undposoii noanuckio: TOCYAAPCTBEHHOE
BIOXKETHOE MPO®ECCUOHAIbHOE
OBPA3OBATE/IbHOE )"4PE>K,CLEHI/IE "3/1IbEPYCCKUN
PEFVIOHAﬂbeII/I KO]'II'IEA

fk@roskazi S=77 MDCKBa WHH 10N1=7710568760,
OI'PH 1047797019830 STREET "BONbLLION 3NaTOYCTUHCKWIA Nepeynok, 4. 6,
cTpoenme 1", L=r. Mocksa, C=RU, O=KasHaueiicTBo Poccum,
CN=KazHaueiicTso Poccum
MpuumHa: 8 ABNSIOCH ABTOPOM ITOTO AOKYMEHTA
MAata: 18 CeHTA6pL 2023 r. 17:19:28
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