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1. OBIIASI XAPAKTEPUCTUKA PABOYEN I[TPOT' PAMMBI
OBII[EOBPA30BATEJILHOM JUCIUTIJIMHBI « XVMU SI»

1.1. MecTo AUCUMILUIMHBI B CTPYKTYpe OCHOBHOIi mnpodeccuoHAIbLHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «buonorusy» wuszydaercs Ha 0a30BOM
ypOBHE B  0O0HIE0Opa30BaTEbHOM  IIMKJIE y4€OHOro IUIaHa  OCHOBHOM
npodecCHoHaNbHOM  00pa30BaTENbHON MPOTPaMMbl  YKPYIIHEHHOW  TPYIIIBI
npodeccun 23.00.00 «TexHuka W TEXHOJIOTMM HA3EMHOTO TPAHCIIOPTa», TIO
npocdeccuu 23.01.17 «MacTep o peMOHTY U 00CTY>KUBAHUIO aBTOMOOUIICI.

TpynoeMKOCTh AUCHUIUIMHBI «XUMHs» Ha 0a30BOM YPOBHE COCTaBISET 72
yaca, W3 KOTOpbIX 64 dvaca — 0a30BbIi MOaynb (6 pasjaenoB) U 8 4YacoB —
npukiIagHo Moxayib (1 pasgen), BKIIOYAOMIMM TMPAKTUKO-OPUEHTHPOBAHHOE
coJiep>KaHue Mpoheccuu.

[TpuknagHoOi MOAyHb BKIOYaeT oauH pasnen. Paznen 7 «Xumus B ObITYy U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa» pean3yercs Uisl BceX mnpodeccuit
Ha MaTepualie KeMCOB, CBA3AHHBIX C AKOJOTMYECKOM OE€30MaCHOCTHhIO U OLICHKOU
NOCJEACTBUM OBITOBOM M IPOU3BOJCTBEHHOW JAEATEIBHOCTH, IO OTpPACIsAM
Oyay1uieil npodeccuoHaNbHOMN 1E€ATEIbHOCTH 00yUYarOLIUXCA.

1.2. e u mu1aHupyemble Pe3yJbTAaThl 0CBOCHUSI JUCHTUIIIHMHBI

1.2.1. leau ¥ 3a7a9u JTUCHUIIJIHUHBI

®opMupoBaHue 'y OOydarOmMXCSd  MPEJICTAaBIECHUS O  XUMHUYECKOH
COCTABJISIIONIEH €CTECTBEHHO-HAyYHOM KapTHHbBl MHpPAa KaK OCHOBBI TPHHITHS
pElIeHU B JKM3HEHHBIX M TPOU3BOJACTBEHHBIX CHUTYalUSIX, OTBETCTBEHHOIO
MOBEJICHUA B IPUPOJTHOM CpeJIE.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN CpENE, LETOCTHON HAyYHOU KapTUHBI MUPAa,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIbl HEOPTAHUYECKUX U OPraHUYECKHX
BEILIECTB, YPaBHEHUS XHUMHUYECKHX  pEaKluil, OOBACHATbH MX  CMBICI,
VMHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM NPOBEACHUS MPOCTEUIIMX XHUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIECIOBAHUNA C COOJIIOIEHWEM TMpaBWil 0€301acHOro
oOparieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYTI0BAHUEM;

4) pa3BUTh YMEHHUS UCIOJIB30BATh HH(POPMALIMIO XUMUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOUYHUKOB,;



5) cdopmupoBaTh yMEHHUS ~ NPOTHO3UPOBATH  TMOCIEACTBUS  CBOEHU
NEATEIbHOCTH M XUMUYECKHX MPUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MIPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHXKEHUNH XMMHUYECKON HayKH
Y TEXHOJIOTUH JJI PAa3BUTHS COIMAIBHON M TIPOU3BOJICTBEHHOH cdep.






1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHMs 001Ie00pa3oBaTebHONH IMCHMILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJibTAThl 0CBOCHHS AU CHUILIHHBI

HANMEHOBaHHU

e
(popmupyemsi O6mme’ JIMCHMIIMHAPHBIE

X
KOMITeTEeHIIUI
OK 01. B yacTu Tpy10BOT0 BOCIIMTAHUSI: - BIAQJETh CHUCTEMOM XHMMHYECKHUX 3HAHHUH, KOTOpas  BKJIIOYACT:
Bribupats - TOTOBHOCTh K TpYyIy, OCO3HaHHWE IICHHOCTH | OCHOBOIIOJIATAIONINE TOHATHA (XMMUYECKUN DIIEMEHT, aToM, 3JCKTPOHHAs
Croco0bl MacTepcTBa, TPYJA0Ir00ue; o0oJiouKa aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTANIN aTOMOB, HOH, MOJICKYJIa,
pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOW  JICATENBHOCTH | BAJIGHTHOCTH, AJIEKTPOOTPHIIATEIILHOCTh, CTENIEHb OKHCICHHUS, XUMHUYECKas
npodeccuoHan | TEXHOJIOIMYECKON U COLIMAJIHOM | CBS3b, MOJIb, MOJIIPDHAs Macca, MOJISIpHBIH OO0bEM, YIJIEPOJHBIA CKeJeT,
BHOU HANpaBJICHHOCTH, CIHOCOOHOCTh WHUIIMHUPOBATH, | QYHKIIMOHAIBHAS TPYIINA, PaauKall, U30MEpHUs, N30MEPhl, TOMOJIOTUICCKHIA
NESITEeIbHOCTH | IUIAHUPOBaTb U CAMOCTOSATEJIBHO — BBINOJIHATH | PsAfl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA- U a30TCOJepKAIIe COeAUHEHUS,
NPUMEHHUTENbH | TaKyIO JIEATEIbHOCTD; OMOJIOTUYECKN aKTHBHBIE BellecTBa (YIJIEBOMBI, JKUPBI, OCIKH), MOHOMED,
0 K pa3JIn4YHbIM | - UHTEpeC K Pa3INYHbIM chepam | IOJAMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEAMHEHUS,
KOHTEKCTaM poeCCHOHATBLHOMN IeATELHOCTH, KpPUCTANTNYECKasi PEIIeTKa, THIBI XMUMUYECKHX PEaKIUH (OKUCIUTEIHHO-

OBjaleHNe  YHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAaHOBHUTEJbHBIE, IK30-U IHIOTEPMHUUYECKHE, PEAKIIMd HOHHOTO 0OMEHa),

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEIIBHO (dhopMynupoBathb 51
aKTyalu3upoBaTh MPoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTAaHABJIMBATh CYIIECTBEHHBI MpPHU3HAK WU
OCHOBAaHHA Jid CpaBHCHUA, KJ'[aCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- ONpeneNsTh IEeMH JESITeIbHOCTH,
napameTpbl U KpUTEPUHU UX JTOCTHKECHHUS;
- BBIABJIATH 3aKOHOMEPHOCTU W IIPOTHUBOPCUUA B

3a7aBaTh

pacTBOp, IEKTPOIUTHI, HEBEKTPOIUTHI, MIEKTPOIUTHYECKAs AUCCOIHALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLUU, XUMUUECKOE
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
opranvueckux Bemects A.M. byrinepoBa, TEOpUs 3IIEKTPOIUTHYECKON
aucconuanuu, nepuoaudeckuii 3akon [[.1. MenneneeBa, 3aK0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTABE, NOJIYYEHUU U O€30I1aCHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPraHMYeCKMX W OpPraHMYeCKUX BEIIECTB B OBITY U
MPAKTUYECKON AESITETbHOCTH YEJIOBEKa;

- YMEThb BBISBIATH XapaKTEpPHbIE INPU3HAKM U B3aUMOCBSI3b HM3YUEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIMC IMMOHATHUA IIPHU ONNMCAHUUN CTPOCHUSA U

1
YKaseHBaKTCA JIMYHOCTHEIE M MeTalpelIMeTHbe pesyibTaTel u3 SI'0C COO
bopMupyeMble oOmeobpa30BaTEJIbHOM IUCLUIIJIMHON

dopme,

(B mocmenuey penmaxkumm oT 12.08.2022) B OTIJarosbHOM

2 o
,I[MCLLMHJ'IMHapHE:Ie (npenmeTHHe) Pe3yJIibTaTe YKA3EBBAKTCA B COOTBETCTBUM C METOIOMKOM IpeliomaBaHMA OUCLMIIJIVMHBEL




paccMaTpUBAEMBIX SIBJICHUSIX;
-  BHOCUTb KOPPEKTUBBI B  JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBHE pE3YyJIbTATOB LIETISM,
OIICHUBATh PUCKHU IMOCJIEICTBUI IESITEIHOCTH;

- pa3BUBaTh KpPEaTUBHOE MBIILICHUE TP PELICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeCTBUS:

- BJIAJIETh HaBbIKaMHU y4€OHO-UCCIIEIO0BATEIbCKOM
u MIPOEKTHOMN JeSITEIbHOCTH, HaBbIKaMU
paspetnieHus rnpoodiuem;

- BBIBJISTH TNPUYUHHO-CIICJCTBEHHBIC CBSI3U H
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelieHus, HAXOJUTh apryMeHThI TUIS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

- AQHAJIM3UPOBAThH TOJIYYEHHBIE B XOJE PEIICHHS
3aJaud pe3yJbTaThl, KPUTHUECKU OIICHUBATh HX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETbh MEPEHOCUTH 3HAHUS B MO3HABATEIIBHYIO U
MPAKTUYECKYIO 0071aCTH KUZHEACATENIbHOCTH;

- yMEeTh MHTErpUpOBaTh 3HAHUS U3 Pa3HBIX
MpPEeAMETHBIX 00J1acTel;

- BBIABUraTh  HOBBIE  HJIEH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
IIO3HABATEJILHON U COLMAIIBHOW MTPAKTHKE

npeajararb

CBOMCTB HCOPTraHUYCCKUX M OPraHUYCCKUX BCEHICCTB U HX npeBpameHHﬁ;

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATUAMU n
MNpEaACTAaBICHUAMU APYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJb30BaTh HanMCHOBaHUA XHMHUYCCKUX COGIII/IHCHI/Iﬁ
MCXKAYHapOOAHOro COr3a TeOpeTH‘ICCKOﬁ nu HpI/IKHa,Z[HOﬁ XUMHUHU H

TPUBUAIbHBIE HA3BAaHUS BaXKHEUILINX BEIIECTB (3TUJICH, allETUIIEH, IVINLEPHH,
denon, Qopmanbrerun, yKCycHas KHCIOTa, TJIMIMH, YrapHblid —ras,
YIJIEKUCHBIN a3, aMMHaK, ralleHasi U3BECTb, HEralleHasi U3BECTb, IUTHEBAS
cojla U JpPYyrux), COCTaBJIATh (OPMYJIbI HEOPraHUYECKUX M OPraHUYECKUX
BEUIECTB, YPAaBHEHMUS XUMHUYECKHX pPEAKIHUH, OOBACHATH UX CMBICI;
IIOATBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPAaBHEHUM XUMHYECKHUX
peaKIuii;

- YMETh YCTaHaBJIMBaTh MPUHAJIEKHOCTh W3YYEHHBIX HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB K ONPEIEIICHHBIM KJlaccaM M IpyliaM COEAUHEHUH,
XapaKTepu30BaTh WX COCTaB M BaXKHEHILIME CBONCTBA; ONpPENEISATh BUIbI
XMMUYECKHUX CBs3€il (KOBaJleHTHas, MOHHAsl, METaNIn4YecKas, BOJOPOHAs),
TUIIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUINPOBATH XUMUIECKUE
peaxkuuu;

- chopMupoBaTh MPEACTABIECHUS: O XUMHYECKOH  COCTaBIIAIOLICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUU SIBJICHUUN
Opupobl, B (OPMHPOBAHWU MBINUIEHUS M KYJAbTYPbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM JUIsl PEIIEHUs] IPAKTUYECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3/0POBBIO U
MPUPOAHON CpeliE;

- YyMETh NPOBOJUTH pacyeTbl MO0 XUMHUYECKUM (GopMysiaM M ypaBHEHUSIM
XUMHYECKHX  peakuuid C  HCHOJb30BaHHWEM  (PU3MUECKHX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCIIOBHMSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMHMYECKHE 3HAHMs NIl NPUHATHSA PEIICHWH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpeicTBa

B 00/1acTHIIEHHOCTH HAYYHOI'O MIO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHsI HAyKd M OOIIECTBEHHOM NpPaKTUKH,

- YMCTb IJIaHUPOBATh u BBITIOJIHATH XHUMHYSCKHI OKCIICPUMCHT
(HpeBpaH_ICHI/IH OpraHn4YCeCKuX BCIICCTB IpPU HArpCBaHUHU, I[IOJIYYCHHUC
OTUJICHA U HU3YYCHHUE €TO CBOI\/'ICTB, KauC€CTBCHHBIC PCAKIWMHU Ha aJIbACTUIBI,
KpaxXmaJl, YKCYCHYIO KHCJIOTY, JCHaATypalus OCIIKOB IIpU HarpCBaHUMU,




HIOMCKa,
aHanmm3a u
UHTEpIIpeTanu
U uH(OopMaIH
u
UH(POPMALIMOH
HBIC
TEXHOJIOTHH
TSt
BBITTOJTHEHHS
3a7a4
npodeccuonan
BHOMU
JeSITeTbHOCTH

OCHOBaHHOTO Ha JIMajiore KYJbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEr0 MecCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOU
KyJbTYpPhl KaK CpPEICTBAa B3aMMOACHCTBUS MEXIY
JXOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  IPOEKTHYHD U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
MHAUBUAYAJIbHO U B TPYIIIIE;

OsiaieHHe  YHHMBEPCAJBHBIMH  Y4YeOHBIMH

NO3HABATEJIbHbIMH AeHCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BJIaZICTh HAaBBIKAMH TIOJYYEHUS WHPOpPMALUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYILIECTBIISATh IIOUCK, aHAJIU3, CUCTEMATU3ALUI0 U
UHTEpHpeTannio UHQOPMaUU Pa3JInYHbIX BHJIOB
U GOpM IpeICTaBICHHS,

- CO3/1aBaTh TEKCThl B Pas3IMUYHBIX (opmartax c
y4eTOM Ha3HaueHuss WHGPOpMaAlMM U LEJIEeBOMH
ayIUTOpUHU, BbIOMpas ONTUMaIbHYIO  (opMy
IIPEJICTaBICHNS U BU3yalIN3aluy;

- OLIGHMBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTb
UHpOpPMAalLlUK, €€ COOTBETCTBHE IIPABOBBIM H
MOpaIbHO-ITHUYECKUM HOpPMaM;

- WCIOJIb30BaTh CPEJICTBA HH(POPMALMOHHBIX MU
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pELIEHUU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHMW3AIlMOHHBIX  3a7ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, pPECypcocOepekeHusl, TMPaBOBBIX W
THYECKUX  HOPM, HOpPM  WH(POPMALUOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAaHUS U 3AIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MacHOCTH

[BETHBIE peakluH OeNKOB; MPOBOAUTH pEaKIHMH HOHHOTO OOMeHa,
OTIPE/ICIIATh CPEeIy BOJHBIX PACTBOPOB, KAYCCTBCHHBIE PEAKIIMH HA CYJIb(ar-,
KapOoHaT- M XJOPHI-aHUOHBI, HAa KAaTHMOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3adaud 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IPaBHJIAMU TEXHHUKH O€30MacHOCTH MpU OOpalleHuu ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000pPYIOBaHUEM; TPEICTABIATH PE3YIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (popMe 3amicu ypaBHEHUI COOTBETCTBYIOLIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;

- yMETh aHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOIy4aeMyl U3
Pa3HBIX HCTOYHUKOB (CpPEACTB MaccoBol mHpopmanuu, cetb WHTEepHET u

Apyrue);

- BJIaACTb OCHOBHBIMHM MCTOAAMHU HAYYHOI'O II0O3HAHHA BCIICCTB U
XUMHUYECKUX  sIBIeHUN  (HaOnroJeHwe,  U3MEpeHHe,  HIKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeTh MPOBOJUTH PACUETHl MO XUMHUYECKHUM (QopMyJIaM U YpaBHEHHIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

XapaKTepU3YIOLUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasibHbIE yCIIOBHUSI) TIa30B, KOJMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JII MPHUHATHA peHIGHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




JIMYHOCTH,

OK 04.
DddexkTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPAa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIAJICHUC HaBEIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM M COLUAIBHOU
JIeSTCIIEHOCTH;

OBaagenue YHUBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMecTHasA AeATEJbHOCTD.

- TOHUMATh M HCIMOJb30BATh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATH LEITU COBMECTHOM I€ATEILHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JECHUCTBUA 11O
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacupenensaTh poJik C y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPIMHUPOBAaTH U BBINOJHATH paboOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBISITh TO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYallUSX, MPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NMHUITUATUBHBIM
OByaeHue yHUBEPCATbHBIMHU PeryasiTUBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JH0Aeii:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JTHOAEH
MIPU aHAJTH3E PE3YJIbTATOB JEATEILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C
MTO3UIIMH JIPYTOT0 YEJIOBEKa,

- yMETb IUIAHUPOBAaTb U  BBIIOJHATH XUMHUYECKUH  3KCIEPUMEHT
(mpeBpailleHusi OpPraHWYecKUX BEIIECTB NpU HarpeBaHUM, MOJy4YEHUE
STWJIEHA M U3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEaKLUU Ha albJETUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTy; JeHaTypaiusi OeJIKOB IpU HarpeBaHUH,
[[BETHBIC pEAaKUWU OENKOB; MPOBOIUTH pPEAKIUU HOHHOTO OOMEHa,
OTpEeNATh Cpely BOJHBIX PACTBOPOB, KAYECTBEHHbIE PEAKIIMH Ha Cylb(at-,
kapOOHAaT- W  XJOPHI-aHMOHBI, HA KAaTHOH aMMOHHS;  pelaTh
AKCIIEpUMEHTAJIbHBIE 3adaun 1o Temam "Mertamiel" u "Hemeramnel") B
COOTBETCTBUHM C TMPAaBWJIAMH TEXHHKH O€30MacCHOCTH TPU OOpAIICHUU C
BEIIECTBAMH U JIA0OpAaTOPHBIM 000pYAOBaHUEM; MPEICTABIATh PE3yIbTAThI
XUMHUYECKOI0 SKCIIEPUMEHTA B (pOpMeE 3alKcH YpaBHEHUM COOTBETCTBYIOILINX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Yy/IbTaTOB

OK 07.
ConeiicTBOBaTH
COXPAHCHHIO

B 0012acTHIKOJIOrNYECKOr0 BOCIIUTAHUSA:
- chopMHPOBAHHOCTH JKOJIOTHYECKON KYIBTYPHI,
IIOHNUMAaHUEC BIINAHHUA COOUAIIBHO-D3KOHOMUYCCKUX

- chopmupoBaTh TPEACTABICHHUS: O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYUYHOM KapTUHBl MHpA, POJU XUMHUHU B TMO3HAHUU SIBIICHUU
npuposabl, B (OPMHUPOBAHMM MBIIUICHUS] WU KYJIbTYPbl JIMYHOCTH, €€




OKpy’Kalolled | IpoLlecCOB  HA  COCTOSHUE  MPUPOJHONM M | (PyHKIHMOHAJIBHOW I'PaMOTHOCTH, HEOOXOJUMOM Ul pelIeHUs MPaKTUYECKUX
cpensl, COLMAIBHOW Cpefbl, OCO3HaHWE TJIOOATBHOTO | 33/1a4 U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XxapakTepa 3KOJ0rMYECKUX IpolieM; IIPUPOJHON Cpec;
€HHUIO, - TUIAHUPOBAHHWE U OCYIIECTBJICHUE JICHCTBUH B | - yMETh COOJIOJATH MpaBHiIa SKOJIOTMYECKH LIE€JIECO00pa3HOro MOBEACHUS B
IIPUMEHSTD OKpYy’Kalolled cpele Ha OCHOBE 3HAHMs 1ieneil | ObITy U TPYZOBOH AEATEIbHOCTH B LENAX COXPAHEHUS CBOETO 310POBbS U
3HaHUS 00 YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA; OKpY’KaloIlled IPUPOJHOM CpElbl; YYUTHIBATH OIACHOCTb BO3JEHCTBHS HA
WU3MEHEHUN AaKTUBHOE HEINPHUATHE JCUCTBHM, NPHUHOCSINMX | KMBBIE OPraHU3Mbl ONPEICIICHHBIX BEILECTB, ITIOHUMAas CMBICI IIOKa3aTels
KJIMMATa, BpEJl OKPYXKAIOIIEH CpeJIE; MpEAEIbHON TONYCTUMON KOHUEHTPALUHU
IIPUHLIHATIIBI - yYMEHHE IPOTHO3MPOBATH HEOIArONPHUITHBIE
OepexIInBOro DKOJIOTUYECKHUE IOCIIECICTBHS IMPEAIPUHUMACMBIX
IIPOU3BOJICTBA, | JEHCTBUM, IPEAOTBPAILATh UX;
3¢ (HeKTHBHO - pacimpenue OTIbITa JIeATETbHOCTH
JEICTBOBATh B | 3KOJOTMYECKOW HAIIPABJIIEHHOCTH;
Ype3BbIYAIHBIX | - OBJIAJICHUE HaBbIKAMU y4€OHO-
CUTYaLUsAX MCCJIEI0BATEILCKOM, IPOEKTHON U COLMAJIBHON

JIESATEIbHOCTH;
[1K.3.5IIpou3s | B 00,1acTHIKOJIOTHYECKOTO BOCTIMTAHUS - chopMupoBaTh MpPEACTABJIEHUS: O XUMHYECKOH  COCTaBJIAIOLICH
OJTUTh PEMOHT | - C(HOPMUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJM XWMHUU B TIO3HAHUH SIBICHHUH
U OKpacky NOHUMaHHUE BIHUSHUA COLMATbHO-PKOHOMUYECKHX | MPUPOJbI, B (OPMUPOBAHMM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
KY30BOB.. IPOLECCOB  HAa  COCTOSHME  MNPUPOAHOM U | (QYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOJUMOMN ISl pEHIeHUs TPAKTHUYECKUX

COLMAIBHOW Cpefbl, OCO3HaHUE TIJIOOATBHOTO | 33/1a4 U JKOJIOTMYecKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U

XapakTepa 3KOJOrHUECKUX IpoOIeM;

- IUIAHWPOBAHME M OCYULIECTBIICHUE JEHCTBUN B
OKPY’KalIllel cpeAe Ha OCHOBE 3HAHHWs Lened
YCTOMYHMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTMBHOE HENpUATHE JEHUCTBHM, IPUHOCSIINAX
Bpel OKPYXKarollen Cpele;
- yYMEHuE NpPOrHO3MpOBaTh HEOJIArONpPUSTHBIE

DKOJIOTUYECKHUE TOCIEACTBUS TPEIIPUHUMAEMBIX
JIEHCTBHM, TPEAOTBPAILATh UX;

- pacupenue OITbITa
AKOJIOTUYECKOW HANPaBICHHOCTH;
- OBJIaJICHUE HABBIKAMH Y4€OHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COIMAIbHOM
JIEeSTEIbHOCTH;

JACATCIIbHOCTH

MPUPOAHON CpeliE;

- YMeTh COOIIOAaTh MpaBUia SKOJOTUYECKH I€IeCO00pa3HOrO MOBEACHUS B
OBITY M TPYAOBOW NEATETHHOCTH B LIETSAX COXpPAHEHUS CBOETO 370POBBS U
OKpY’KaloIlled MPUPOJHON Cpelbl; YUYUTHIBaTh ONACHOCTh BO3JEHCTBUS HA
JKUBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, MOHWMAsA CMBICII IMOKA3aTCIIA
MpeAeIbHON JOMYCTUMOM KOHLEHTpaluu







2. CTPYKTYPA 1 COJIEPXKAHUE OBIIEOBPA3OBATEJIBHOM JUCIATIIMHEI
«XUMMUS»
2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buna yueOHoii padboThl O0Bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHINIJIMHBI 72
B T.4.

OcHoBHoOeE coepxxaHue 64
BT. 4..

TEOPETUIECKOe O0yUeHUE 30
MPaKTUYECKHUE 3aHATUS 24
71a00paTOPHBIE 3aHIATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUe 6
(conep:xkaHue NPUKJIATHOTO MOIYJIA)

BT. 4..

TEOpeTUUECKOoe 00yueHue 2
NPaKTUYCCKUE 3aHATHS 4

IIpome:xyTouHast aTTecTauMA (3a4eT)




2.2. TemaTuyeCKHH IJIAH M COACPKAHUE TUCIHUTIIUHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopMupyemble
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib KOMITETeHIHH
1 2 3 4

OcHoBHOE coep:kaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK 01
Crpoenue atoMoB | Teoperuueckoe o0ydeHmne 2
XAMAHCCKAX CoBpemeHHass Mojelb CTpoeHHs atoMa. CHMBOJHYECKHHA SI3BIK XUMHH. XMUMHYECKUH 3JIEMCHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukamnms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHYECKONH CBsA3M (KOBQJCHTHAS, WOHHAS, METAJUTMYCCKAsI,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMusI

IpakTHYecKne 3aHATHS 2

Pemienre 3amaHuii Ha WCIOJB30BAHUE XWMHYECKOH CHMBOJMKHM M Ha3BaHWH COEAMHEHHM II0

HOMEHKJIATYPE MEKIYHAPOJHOTO COK03a TEOPETHYECKOW W NPHUKIAIHON XUMHM W TPUBHAIBHBIX

Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI JIBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHUIIOB,

THJIPUIOB ¥ T.II.) U IPYTUX HEOPTaHUYECKUX COEJUHEHUM OTIEIbHBIX KJIACCOB. 2

[pakTHyecKkre 3a7aHus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

HEPUOINYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKHX DJIEMEHTOB M MX COEIMHEHHH B COOTBETCTBHH C

nosiokeHneM [leprouIecKoii CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
Iepuonnuecknii | [pakTHyecKne 3aHATHS 2 OK 02
3aKOH H TaOmuIa [Meproandeckas cucreMa XUMHYIecKuX siemenToB J[. M. MenneneeBa. ®U3ndYecKuil CMBICIT
AW Menneneesa |[Tepyonmnueckoro saxona JI.A. MeHeneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMIYECKHX

3IIEMEHTOB, 00Pa3yeMbIX UMM MIPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM

XHMHYECKOTO d5ieMenTa B [leproqudeckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE

[Tepuoanueckoro 3akona /.M. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMHUYECKHX DJIEMEHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
areMeHTOB «MeTalmndeckre / HeMeTAIITMYeCKHE CBOMCTBA, ATIEKTPOOTPUIIATEIEHOCTh XUMHUYECKHIX
AJIEMEHTOB B COOTBETCTBHUU C X AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHHEM B MTEPUOJUUECKON CUCTEME
XUMHYECKUX d1eMeHToB (.M. MeHaeneeBa»




Paznen 2. Xumuueckue peakuumn

10

Tema 2.1. Tuner | OcHOBHOE coepP:KaHUe 4 OK 01
XUMHAYECKUX Teopernueckoe o0yueHune 2
peakuui Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUU peakluil COeAMHEHUS, Pa3I0KEHHUS, 3aMEILICHUs], 0OMEHA, B T.4. PEaKLUi TOPeHHUS,

OKHCJICHUSI-BOCCTAHOBJICHHUS.

YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIEHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi METOOM 3JIEKTPOHHOTO

6ananca. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPOJIE, TPOM3BOICTBEHHBIX MpOIeccax U

KHU3HEIEATEIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 2

KonmyectBenHsle oTHOmEHUS B XUMUH. OCHOBHBIE KOJUYECTBCHHbBIC 3aKOHBI B XMMUU U PACUYETHI 110

YPaBHEHMSIM XUMMYECKMX peakuuid. Mosib Kak eJUHMIA KOJIMYeCTBa BellecTBa. MoJisipHas Macca.

3aKOHBI COXpAaHEHHS MacChl U PHEPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTEIBHAS 2

IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEAKLUil C MCIOJIb30BaHMEM Macchl, 0ObeMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DIEKTPOIINTHYECKA | TeopeTHUECKOe 00yYeHHE 2 OK 04
1 AUCCOIMALMA U Teopys 51eKTPONMTHYECKON Jucconuanuu. VIOHbI. DIEKTPOIUTHI, HEDNEKTPOIUTHI. Peakiuu HOHHOTO
HOHHbIH 0OMEH obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TIONHBIX W COKPAIICHHBIX 2

MOHHBIX yYpaBHeHHH. KnCI0THO-OCHOBHBIE peakinu. 3a1aHusi Ha COCTaBJIEHUE HOHHBIX Peaklnit

JlabopaTropHble 3aHATHUS 2

JlaboparopHas padoTa “TUNBl XUMHUYECKUX PEAKIIUN .

HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXCcs BEIIECTB) U MPU3HAKOB 9

XUMHUYECKHX peakuuil. [I[poBenenune peakunii HOHHOro 0OMeHa, ONPEIEIeHUE CPEIbl BOAHBIX

pacTBOPOB. 3a/laHNsI HA COCTAaBJIEHNE HOHHBIX PeaKLUi
KouTtpoubHasn

CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU 2
pabdora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0ydenue 2




HOMEHKJIaTypa 1
CTPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipeamer Heopranmdeckoit xumun. Kiaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ATperaTHbIe COCTOSIHUS BemecTBa. Kpucramiueckue u aMmophHbIe
BeIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aATOMHAs, MOJICKYJISIpHAsl, MOHHAs, METAJUTMYECKast).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOM CBSI3U M TUIA KPUCTALUINYECKON PEIIETKH.
[Tpu4yrHBI MHOTOOOPA3Us BEIIECTB

HpaKaneCRne 3aHATHSA

Homenknarypa HEOpraHMueCcKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOpMYIIbI
WJIM COCTaBIICHUE XUMUYECKON (DOPMYITBI UCXOMS M3 Ha3BAaHUS BEILIECTBA 10 MEXKIyHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenune mpakTHuecKuX 3aJaHUNA MO KIACCH(PUKAIMU, HOMEHKIAType M XHUMHYECKUM (HopMyliam
HEOPraHMYECKUX BEIIECTB Pa3NMYHBIX KJIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHUak, ranieHas
W3BECTh, HETAIICHAS] H3BECTh, ITUTHEBAS COAA U IPYTHX): HA3BIBATH U COCTABISATH (DOPMYJIIBI XUMUYICCKUX
BEILECTB, ONPEEATh MPUHAIEKHOCTD K KJIaccy.

VcTounnku XumMudeckoi naopmarmu (CpecTB MacCOBOM HHPpOpMAINH, CeTh IHTepHET U npyrue).
[Touck nH(pOpMaIK 10 Ha3BaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIam

OK 02
I1K.3.5

Tema 3.2. dusmko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0y4enue

Mertannel. O6mue ¢puznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl mojyuyeHus. 3HadeHHe
METAJUIOB M HEMETAUIOB B MNPHUPOJE M >KU3HEAEATENbHOCTH 4eloBeKa M opraHusmoB. Koppozus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeranmnel. OOmme ¢usmdeckue M XHWMHUYECKHE CBOMCTBA HEMETA/UIOB. |WUIMYHBIE CBONCTBA
HemeraioB [V— VII rpynn. Knaccudukanus u HomeHknatypa coeinHeHui HemeTamioB. KpyroBopoTst
OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHyeckne 3aHATHA

CocraBieHHE ypaBHEHMM XMMMUYECKHX PEAKLUI C ydacTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/ZIOB U HEMETAJJIOB; OKCHJIOB META/UIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX T'MJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIUX UX CBOKCTBA.

OK 01
OK 02
I1K.3.5




Pemienne npakTUKO-OpUEHTHPOBAHHBIX TEOPETHUUECKUX 3a/laHUil Ha CBOMCTBA, COCTaB, IOJIY4YEHUE U
0e30MacHOe UCIMOJIb30BaHUE BAXKHEHIIMX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAKTUYECKOH
NeSITeIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Vnentndukamms | JlaGopaTopHble 3aHsATHSI 2 OK 02
HCOPTaHNYCCKUX | JTaGoparopHas padoTa «neHTrduKanys HeOpraHMUECKUX BEIIECTB. OK 04
BCIICCTB Pemienne »KCHEpPUMEHTANBHBIX 3a7a4 IO XWMHUYECKHM CBOMCTBAM METAUIOB W HEMETAJUIOB, IIO

Pacro3HaBaHUIO U MOJIYYCHHUIO COSIMHEHUI METAIJIOB M HEMETAILIOB. 9

Nnentudukanys HEOPraHMYECKUX BEIIECTB C HCIIOJIB30BAaHUEM HX (PH3MKO-XMMHUYECKHX CBOWCTB,

XapaKTEepPHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHBIE peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-

AQHHMOHBI, HA KATUOH aMMOHMUS
KourpoabHnasn N

CBoiicTBa HEOPTraHUYECKUX BEIIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelIeCTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, Teoperuueckoe o0yueHue 2 IIK.2.1
CTPOCHHUC U IlosiBneHue u pa3BUTHE OPraHUYECKOM XMMUHU Kak Hayku. [Ipeamer oprannyeckoit xumuu. Mecro u I1K.2.2
HOMEHKJIaTypa 3HAYCHHE OPTAaHMYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHUYECKOE CTPOCHUE KAK MOPSIOK COEAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
BEILIECTB OcHOBHBIE TOJIOKEHUSI TEOPHUH XMUMHUUYECKOTO CTPOEHUsl opraHmdeckux coeauHeHuid A.M. bytneposa.

VriepoaHslid CKEJIET OpPraHUYeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOTO

cTpoeHust MoJiekyn. M3omepust 1 u30Mepshl. 2

[Tonstne o QynkuuoHanbHoit rpynmne. Pagukan. IlpuHIunel KiaccUPUKAMU  OpPraHUYECKUX

coemMHeHUH. MexayHapoaHas HOMEHKJIATypa ¥ TPUHIMIBL  HOMEHKIJIATYpbl  OpTaHUYECKHX

coenuHeHuil. [loHsTHE 00 a30TCOmEpKALIUX COETUHEHUSX, OHOJOTHYECKH AaKTHBHBIX BEIIECTBAX

(yrneBonmax, »upax, Oeilkax U JIp.), BBICOKOMOJEKYJISPHBIX COCIUHEHUAX (MOHOMEpP, MOJIUMED,

CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHSA 2

Homenknarypa opraHW4YecKMX COEIWHEHHH OTAENBHBIX KJIACCOB (HACHINICHHBIC, HEHACHIIIICHHBIE W

apOMaTUYECKHE YTJIEBOJOPOMbI, CIIUPTHI, (DEHOIbI, albJIETHIbl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBiieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHMYECKHX BEIIECTB OTAEITbHBIX 2

KJIACCOB, HCIIOJIb3Ysl MX Ha3BaHUS MO CHUCTEMAaTHYECKOM W TPHUBUAIBHOW HOMEHKIAType (3THUJIEH,
aneTuseH, riuiepuH, (eHon, (GopmanbAaerun, YKCyCHas KHCJIOTa, TJIWIHH). PacdeTsl mpocTenien




bopMyIbl OpraHuYecKOi MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCIMHECHHH

OcHOBHOe coiep:KkaHue

12

TeopeaneCRoe oﬁyqe}me

OU3MKO-XMMUYECKHE CBOHCTBA OPraHMYECKHX COEAMHEHHWH OTIENBbHBIX KIaccoB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYypbl BHYTPH KJIacca; TOMOJIOTHYECKHUH psif v o0mas popmyiia; U3oMepus;
(u3ryeckre CBOCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOJTYYCHUS):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKIIOANKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
VCTOYHHUKOB TEIUIA B IIPOMBILUIEHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX YIJIEBOJOPOIOB, HAX0XK/IEHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHbl U QJIKaJMEHbl) U apOMATUYECKUE YIIIEBOJOpOAbl. [ opeHue
alleTUIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, aJTbJICTHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakTuueckoe NpUMEHEHUE STUICHIVIMKOIS, INIHLEpHHA, (eHoa.
[Tpumenenne Qopmanpaeruaa, amneTaibJeTHaa, YKCYCHOH KHCIOThl. MpUIa Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoOroIIe CBOHCTBA MbLIa

— a30Tcojepalllie CoeIMHEHUs (aMMHBI M AaMMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETUYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STHUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCIUHEHUM

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpEeesibHbIE (QIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, JIKMHbBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, aNbJEruAbl W  KETOHbl, AaMHMHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKUX PEaKIHUH C
y4aCTHEM OPTaHWYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJIOKEHHBIM IIeToYKaM IpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4eHHMs M Ha3BaHUE OPraHUYECKUX COCAMHEHUM I10 TPUBHAIBHOW WM MEXKIYyHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

Jlaboparopnasi pabora

OK 01
OK 02
OK 04
IIK.2.1
I1K.2.2




JlaGopaTtopHnas pabota “IIpeBpareHus OpraHnYeCcKuX BEIIECTB MPU HarpeBaHUu'".

ITonmy4yenue 3TuneHa U U3y4eHHE €ro CBOMCTB. MozenupoBanue MOJIEKYJI U XUMUYECKHUX IPEBPaLICHUN 2

Ha [PUMeEpe dTaHa, STWICHA, alleTUIICHA U JP.
Tema 4.3. OcHOBHOe coiep:KkaHue 6 OK 01
Wnentndukanus | Teopernueckoe oGyuenue 4 OK 02
OPTAHITICCKIX buooprannueckue coenuHenus. IlpumeHenue u Ouosorndeckas poib yrieBoaoB. OKHCIEHHE OK 04
BCILIECTB, X YIJIEBOAOB — HCTOYHUK SHEPrHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHCIIOT. 2 IIK.2.1
SHATCHHC 1 [TpeBpamenust OenkoB NuUIIKM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue [IK.2.2
IPUMCHCHHC B ¢dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny npo0iIeM NHIEeBOi 6e30MacHOCTH
ObITOBOI M .| Ponb opranmueckoil XMMUM B pEIIEHUU MPOOJIEM SHEPreTUueckod Oe30macHOCTH, B Pa3BUTUHU
HPOH3BOACTBCHHON MEIUIUHBI, CO3/JaHMM HOBBIX MaTepHaslOB, HOBBIX UCTOYHUKOB SHEPIUU (JIbTEPHATUBHBIC UCTOUHUKU
ACATCILHOCTH sHepruu). OnacHOCTh BO3JAEUCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTIENbHBIX 2
Heronexa KJIaccoB (YIJI€BOAOPOAbI, CHUPTHI, (PEHOJIBbI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, AIBJETUABI U [p.),

CMBICJI ITOKA3aTeNsl NPEIEIbHO TONYCTUMONW KOHIICHTPALIUH

JlabopaTropHble 3aHATHUSI 2

JlaGopatopHas paborta: “MaeHTudukanus opraHMyecKuX COSAMHEHUIN OTIEIbHBIX KI1acCOB”

WnenTudukamnysi OpraHMuecKuX COSTUHEHUI OTIEIBHBIX KJIACCOB (Ha MpUMEpe allbJeTHA0B, KpaxMainia,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBONCTB H

XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu 2

6enKoB.BO3HUKHOBEHHE aHAIUTUYECKOTO CHTHAla C TOYKH 3PEHHUS XUMHUECKUX IPOLIECCOB IpPU

MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN HACHTU(PUIIMPOBATH MPEAJIOKEHHbIE OPraHU4YeCKHe

BEIIECTBA
Kontpoasas CrtpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLECTB 2
pa6ora 3
Paspean S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYCCKHX PeaKIui 4
Cxopoctb OcHoBHOe coaep:xaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 2 OK 02
PeaKIH. CKOpOCTh peaKiiM, €€ 3aBHCHMOCTh OT DPa3IWYHBIX (HaKTOPOB: MPHUPOIBI PEArHPYIONIMX BEIIECTB, IK.2.1
Xumuueckoe KOHLICHTpAllU! pPEAarupyroIiuXx BeELIECTB, TEMIEPATyphl U IUIOLIAAM PEAKLHUOHHOM IIOBEPXHOCTH. [IK.2.2
paBHOBECHE TeroBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30- U SHIOTEPMHUUECKHE, PEAKIIH. 5

OOpatuMocTh peaknuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IMOJ ACHCTBHEM pPa3UYHbBIX
(bakTOpoB (KOHIIEHTPAIIMs PEareHTOB WJIM TIPOIYKTOB PEaKIUH, aBlieHue, TeMIIepaTypa) I CO3AaHus
ONTHUMAJIBHBIX YCIOBUM NMpOTEeKaHus XuMudeckux npoueccos. [Ipuanun Jlelllatense




IIpakTHYecKkue 3aHATHSA OK 01
PemieHne MpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil HA aHaau3 (AaKTOPOB, BIUSIONIMX HAa HM3MCHCHHE OK 02
CKOPOCTH XMMHUYECKOH PeaKlny, B T.4. C MO3UIMHA SKOJIOTHUECKH 11eJIeCO00Pa3HOro MOBEICHHS B OBITY IK.2.1
U TPYZOBOH NESATEIHHOCTH B LENAX COXPAHEHHUS CBOETO 3/10POBbS M OKPYKAIOLICH MPUPOJHON CPEIbI. K.2.2
Pemenne mnpakTHKO-OPHEHTHPOBAHHBIX 33JaHUi Ha mnpuMeHenue mnpuHiuna Jle-lllarense s
HAXOXKJCHUS HAINpPaBICHUS CMEIICHUS pPAaBHOBECHS XWMHYECKOH peakuuu W aHanu3 (HaKkTOpoOB,
BJIMSIONIMX HA CMEIICHUE XMMUYECKOTO PAaBHOBECHS
Paznea 6. PacrBopsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
Hownstre o TeopeTnueckoe odydenue OK 02
pacTsopax PacTBopeHne Kak (DM3MKO-XHMHUYECKMH mpouecc. PactBopbl. CrocoObl IPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopumocts. MaccoBass onsi  pacTBOpeHHOro BemiecTBa. CMBICH TOKazaTels IPeaesbHO [1K.2.1
JIOITyCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHUE B OI[CHKE IKOJIOTUIECKOI 0€301MacHOCTH. IK.2.2
[IpaBuia SKOJOTMYECKH IIETIECOOOPA3HOTO IMOBEJACHUS B OBITY M TPYIOBOH JEATEIFHOCTH B IIEIAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIEH NPUPOIHOU CPENIbl; OMACHOCTh BO3JAECHCTBUSL HA JKUBBIC
OpTaHU3MBbI OIIPEJICIICHHBIX BELIECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIOIb3yeMbIC B OBITOBOW U
POM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEeKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenopanue JlaGopaTopHbie 3aHsATHS OK 02
CBOHCTB PACTBOPOB [ JTaGopatopHast paboTa «[IpHroTOBNEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHLEHTpalUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU IK.2.1
BOINPOCAMH) U OIPEIeNIEHUE CPEIbl BOJHBIX PACTBOPOB. K.2.2
Pemenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COaepKaHUe TPUKJIIATHOTO MOIYJIs)
Pa3nea 7. Xumusi B GbITY H IPOM3BOACTBEHHOI IeATEJbHOCTH YeJ0BeKa OK 01
Xumus B OBITY B (OcHOBHOE CO/IepiKaHMe OK 02
TpOMSBOACTBEHHOM 0y eryryeckoe 00yuenne OK 04
NEeITENbHOCTHU — = v OK 07
YelToBeKa Hogeiimme 1ocTukeHnss XUMUYECKONH HAyKW U XUMHUYECKOW TeXHOJIOTUH. Poib XuMun B obecnieueHun
HKOJIOTMYECKOH, SHEPreTUUEeCKON 1 MUIIeBON 0€30MacHOCTH, pa3BUTUN MeIUIMHbBL. [IpaBuia noucka u [K.2.1
aHamM3a XUMHMYECKOW HHGOpMAnMM M3 pa3IMYHbIX HMCTOYHUKOB (HayyHas W YydeOHO-Hay4yHas IK.2.2

JUTepaTypa, CpeicTBa MaccoBoi nH(popmaluu, cetb IHTepHeT)




HpaKaneCRne 3aHATHSA

[Towick U aHAJNM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEHICCTB W TEXHOJIOTHH C Y4eTOM Oymyien
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMUTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTE€pHalbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuayibl [Js DJIECKTPOHUKH,

HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKUA DSHEPIUM, OPraHUYEeCKHe U MUHEPaJbHBIC 4
y100peHus, JIeKapCTBEHHBIE BEIIECTBA, OITOBAST XHUMHUSI.

3amuTa:llpencraBnenue pe3yabTaToB penieHus KecoB B GopMe MUHH-I0KIa/la C Mpe3eHTaluei
IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIJINHE (324eT) 2

Bcero

72




3. YCJIOBUS PEAJIM3AIINN ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUITIMHBI XMW A
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY
odecreyeHnIo
Jist peanuzaldyd TPOrpaMMbl  JUCIHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI
CIIeyIOIlMe CHelHUaabHble TOMEIIEHUS: Y4eOHBI KaOMHET XUMHM U Y4eOHOil
XUMHUYECKOU J1abopaToOpuH.

O6opynoBanne y4eOHOro KaOumHera (HALJISAJAHBbIE TOCO0OUsI): HAOOPHI
IapPOCTEP>)KHEBBIX MOJIENEH MOJIEKYJl, MOJEIH KPUCTAIUIMYECKUX PEIIETOK, KOJUIEKIUU
IPOCTBIX U CIIOKHBIX BEIIECTB W/MIM KOJUJICKIIMH TMOJMMEPOB; KOJUICKIUS TOPHBIX
nopoAa W MUHepalioB, Tabnuna MenneneeBa, yuyeOHble GUIBMBI, LU(POBBIC
oOpazoBaTenbHbIE PECYPCHI.

Texnnueckue  cpeacTrBa  O0y4YeHHsI:  KOMIIBIOTEp €  yCTPOMCTBaAMHU
BOCIIPOU3BEJCHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C HKPAHOM, MapKepHas
JOCKa.

OobOopynoBanmne Jadoparopuu M Ppado4YuX MeCT JA0OPATOPUM: MEH3YPKH,
MUATIETKNA-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEAMETHBIE U MOKPOBHbIC
CTEKJIa, TJIAHIIETHI JIJISl KaleJdbHBIX peakiuii, (UibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKU, PE3UHOBBIE TPOOKU, POHAPUKH, HAOOP PEAKTHUBOB, CTEKIISTHHBIC
MaJIOYKH, IITATUBBI JJIs1 TPOOUPOK; MEPHBIC [WIMHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKHU
nenurtenbHble unHapudyeckue (50-100 M), cTynku ¢ nectukom, GpapPopoBbie YalIKH,
MUHIETHI, (UIBTPHI OyMaXkHble, BaTa, MapJig, 4YacOBBbIE CTEKJIa, JJIEKTPOILIUTKH,
7a00paTOpHbIE MITATUBBI, CIUPTOBBIC TOPEJIKU, CIIUYUKHU, TPUOOP IJIsI MOJYYEHUS Ta30B
(w1 mpoOupKa C Ta300TBOJHON TPyOKOil), nepkaTenu st MPOOUPOK, CKIISTHKH IS
XpaHEHUsI PEaKTUBOB, pa3AaTOYHbIC JOTKU; XuMuueckue ctakanbl (50, 100 u 200 mn);
IITATENN;, TMHIETHI; TUTEIbHBIC HIUIMIIBI, CEKYHIOMEPHI (TaiMephl), MEPHBIC MPOOUPKHU
(ma 10-20 mu) m mepnble konObr (25, 50, 100 u 200 mu), BomsHas OaHsa (WiH
TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKUE KOa0bl i TuTpoBaHus (50 u 100 mun);
WHJIUKATOPHBIC TOJIOCKU 1Ji omnpeneyienus pH u crangapTHas MHAMKATOpHAS IIKAJa;
YHUBEpCaIbHbIA HHAUKATOP; nuneTku Ha 1, 10, 50 mu (wnu no3zaropsl Ha 1, 5 u 10 mi),
OIOpeTKH JUIsl TUTPOBaHUsS, MeauiuHCckue mmpuikl Ha 100—-150 M, maGopaTopHbie
W/WIIA aHAIATHYECKHUE Bechl, pH-meTphl, cymmiabHBIN 1mKad, w ap. gabopaTropHoOe
obopymoBaHue.

NudopmanuonHoe odecnevyeHne peaju3auuu NporpaMmmbl

Y4ueOHO-MeTOAMYECKOe U HHPOPMAIIMOHHOE O0ecleYeHne peajin3alu OCHOBHOM
00pa3oBaTeJbHON MPOrPaMMBbI

NudpopmanmonHoe obecrieueHne OOYYEHHsI COJIEPXKUT TEepeYeHb PEKOMEHIYEeMbIX
y4eOHbIX U3AaHui, IHTepHEeT-pecypcoB, NTOMOJIHUTEIBHOM JIUTEPATYPHI.

OCHOBHbBIE HCTOYHUKH



Xumusa. 10 kmacc.  VYrayOnenneii  ypoBenb. Jlunus YMK: Xumus,
ITyzakoBC.A.MamuunaH.B.IlonkoB B.A. (10-11) (Yrny6nennsiit), Aptop Ily3akos
C.A., Mamuauna H.B., ITonikoB B.A., 2021

Xumus. 11 knace. Yranyonennsiit yposens. Jluaus YMK: Xumus ,ITyzakos C.A.,
Mamauna H.B., [Tonkos B.A.(10-11) YrnyOnenusiii. Astrop I[ly3zako C.A., ManiHuna
H.B., ITonkoB B.A., 2021

I[OHOJIHI/ITCJII)HBIQ HCTOYHHUKHU

v' Ta6puensa O.C. Xumust 18 TpernojaBareiis: ydeOHO-METOUMYECKOe Mocooue /
O.C. T'a6bpuensu, I'.I'. JIpicoBa — M., 2017.

v' Tab6puensn O.C. Hacronbnas kaura yuutens xumun: 10 kinace / O.C. Tabpuensn,
N.T". Octpoymos — M., 2009.

v' Tab6puensn O.C. HacronbHas kaura yuutens xumuu: 11 xmace: B 2 4. / O.C. Ta-
opuesiy, I'.I'. JIpicoa, A.I'. BBenenckas — M., 2009.

v" Kysuenosa H.E. OOyueHne XMMUKM Ha OCHOBE MEXIIPeAMETHOM uuTerpamuu / H.E.
Ky3nenosa, M.A. Illatanos. — M., 2004.

v" UYepnoOenbckas I'.M. MeToarka o0ydeHUsI XUMHH B CpeHeit mKoie. — M., 2003.

v' Ta6puensa O.C. JIpicoa I'.I'. Xumus 1u1s1 penogaBarteis: METOAUYECKOE IIOCOOUE.
— M., 20010.
Ilepeuens UHTEpPHET - pecypcoB

v http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.htmi

http://www.ikt.ru

http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm



http://philist.narod.ru/articles/orlova.htm

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIbHOM JUCIUTIJIMHBI

KonTponb u onieHka pe3ynbTaToB 00y4eHHs OCYUIECTBIISAECTCS MPENoiaBaTeieM B
Ipoliecce MPOBEACHMS MPAKTHYECKUX 3aHATUI U J1a00paTOpHBIX padOT, TECTUPOBAHUS,

a TaKXXC BBIIIOJIHCHUA O6y‘IaIOHII/IMI/IC5I HWHAUBUAYAJIBHBIX BaHaHI/Iﬁ,

IIPOCKTOB,

HCCHCHOB&HHﬁ. PCSYJ'IBTaTI)I 06y‘{€HI/I$I OoIIpCaACIIAI0T, YTO 06yt1ar0nmec;1 JOJIDKHBI 3HATh,

IMOHUMAThb U ACMOHCTPHUPOBATH 110 3aBCPIICHHUN U3YUYCHUA JUCHOUILINHEIL.

Jlnst  popMupoBaHuUsl, KOHTPOJISI W OICHKHA PE3yJIbTaTOB OCBOCHHS Y4YCOHOU

JAUCHUIUIMHBI HUCIIOJIB3YCTCA CHUCTEMA OHICHOYHBIX MepOHpHHTHﬁ, MMpCACTaBJIAIOIIAA

c000i KOMIIJIEKC Y4eOHBIX MEPOTIPHUATHH, COTIIACOBAHHBIX C pe3yJbTaTaMi 00yUeHUs U

chopmynupoBanHbix ¢ ydetom DOI'OC COO (mpeameTHBIE PE3yNbTaThl 10
mucuumuinae) u GI'OC CIIO.
Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Tunbt OueHOqu X
MeponpusITHIA
| OcHoOBHOE co/lep:KaHue
L Pa3nea 1. OcHoBbI Popryauposars
0a30BbIe MOHATHA H
CTPOEHHUS BellecTBa
3aKOHbI XUMHUH
1.1 |OK 01 CrpoeHue aToMOB Cocranars xumuueckue |l. Tect «CTtpoeHne aToMOB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHU B |XUMUYECKUX FJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUYIECKOHN CBSAZH.
CBSI3U CTEICHBIO OKHUCIICHUS 2. 3a7a4u Ha COCTaBJICHHE
XUMHUYECKHX DJIEMEHTOB, |XUMHUYECKUX POPMYIT
MCXOJISl N3 BAICHTHOCTH U |IBYXaTOMHBIX COCIMHCHHIA
AIEKTPOOTPHUIIATEIIBHOCTU |(OKCHUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3amanus Ha MCIOJIb30BaHUE
XUMHYECKON CUMBOJIMKH H
Ha3BaHUM COCJIUHEHMUI 1O
HOMEHKJIAType MEKIyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBUAITBHBIX HA3BAHHUM IS
COCTaBIICHUSI XUMHYECKUX
dbopMyI AByXaTOMHBIX
COoeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTHX HEOPTAaHUYECKUX
COEIMHEHMI OTJEIbHBIX KJIaCCOB
1.2 |OK 01 [lepuoanueckuii 3aKoH 1| XapaKTepu30BaTh 1. Tect «Meramuueckue /
OK 02 tabmuma J[. 1. XHUMHYECKHE DJIEMECHTHI B |HEMETAJINYECKHE CBOMCTBA,
Meunneneesa COOTBETCTBUH C HUX AIEKTPOOTPHUIATEIIHHOCTD U




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THIBI OLEHOYHBIX
MeponpUATHI

MOJIO’KEHUEM B
MIePUOIUYECKON CUCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TIOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX dieMeHToR JI.1.
MenneneeBay.

2. IlpakTdeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3H MEXIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUUYECKHUX AJIEMEHTOB U MX
COEIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKHUE 3a1aHUs Ha
XapakTepU3alio XUMHUUYECKUX
aNeMEHTOB: «MeTtandyeckue /
HEMETaJNIMYECKUE CBOICTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKHX IJIEMEHTOB B
COOTBETCTBUE C MX AJIEKTPOHHBIM
CTPOECHHUEM U TOJOKEHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB

JI.1. MeHnnaeneeBa

Paznea 2. Xumnueckue
peakuuun

XapakTepu3oBaTh THIIbI
XHMHUYECKHUX peakumni

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYecKHe peakium»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocTaBisTh peakuuu
COCIIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHus,
OKHMCIIMTEIHHO-
BOCCTAHOBUTCIILHBIC
peaxiuu

1. 3agaun Ha cocTaBlIEHUE
YpaBHEHUU PEaAKIUN:

— COeMHEHUS, 3aMCICHUS,
pasnokeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIHUN C
HCIOJIL30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIISCTBA WM 00BbEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY




THIBI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusATHI
BEIIIECTBA, MacCe WU 00BEMY
OJIHOTO U3 YYaCTBYIOILUX B
PEaKIMHU BEIIECTB; pacuéThl
Macchl (00bEMa, KOJIMYeCTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CJIN OJTHO U3 BEIIECTB UMEET
pUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBisiTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
JMCCOLMAIUS U MOHHBIA |XUMHUYECKUX PEaKIHU MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaKIuii C y9acTHEeM KUCIIOT,
y4aCTHEM OCHOBAaHUH U COJIEH,
HEOPraHMUYECKUX BEIIECTB |yCTaHOBIIEHUE U3MEHEHMSI
KHUCJIIOTHOCTH CPEJIbl
2. JJabopartopnas padota "Tumsr
XUMHUYECKUX peakiui”

3 Pa3nea 3. Crpoenue n |HMccaenoBats crpoenue u | Konrpoabnas padora
CBOliCTBa CBONCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHUuYecKux HEOPraHUuYecKuX BelIeCTB)

BeleCTB BelleCTB
3.1 |OK 01 Knaccudukanus, Knaccugpunmposartsb 1. Tect «HomeHnknatypa u
[IK.3.5 |HomeHKkIarypa u HEOpPTraHNYECKue Ha3BaHNE HEOPTaHUIECKUX

CTpOCHHE
HEOPTraHUYECKUX
BEIIIECTB

B€IICCTBA B COOTBECTCTBUU
C UX CTPOCHUEM

BEIIECTB HCXOJIS U3 UX
XUMHUYECKON (HOpMYITbI TN
COCTaBIIEHUE XUMUYECKOM
(bopMyIbI UCXO/I U3 HAa3BAHUS
BEIIIeCTBA 110 MEKyHAPOTHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
110y (MacChl) XUMHUYECKOTO
aIIeMEeHTa (COeIMHEHNs) B
MoOJIeKyIe (CMECH).

3. [IpakTHyeckue 3agaHus Mo
KIaccu(pUKallii, HOMEHKIIAType 1
XUMHUYECKUM (hopmyrnam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KIIACCOB.

4. ITpakTryeckue 3aJaHus Ha
OnpeaeIeHne XUMHYECKON
aKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3M U TUTIA KPUCTATUTMYECKOM




THIBI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
pelIeTKH
3.2 [OK 01 DU3UKO-XUMUYECKHUE YcranaBnuBarh 1. Tect «OcobenHoctu
OK 02 CBOMCTBa 3aBUCUMOCTH (PU3HKO- XHUMHYECKHUX CBOMCTB OKCHOB,
[IK.3.5 |HeopraHuueckux XUMHUYECKHUX CBOMCTB KHCIIOT, OCHOBaHUi, aM(pOTEpHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB 1 2. 3agaHusi Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPaBHEHUN XMMHYECKUX PEAKINI
KPUCTAJITNYECKON C y4acTHEM IMPOCTHIX U CIIOKHBIX
peleTKu HEOPraHUYECKHUX BEIECTB:
OKCHJIOB METAJNIOB, HEMETAJJIOB U
aM(pOTEepPHBIX DJIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TUAPOKCHUJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBa U CIIOCOOBI OJTyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUs Ha
CBOMCTBA U MOJTYYEHUE
HEOPraHWYECKUX BEILECTB
3.3 |OK 01 Wnentudukanus Hccnenosars 1. ITpakTHKO-OPHUEHTUPOBAHHBIE
OK 02 HEOPraHUYEeCKUX KAueCTBEHHbIC PEAKLIMM  |3aJIaHUsI 10 COCTABICHUIO
OK 04 BELIECTB HEOPraHWYECKHUX BEIIECTB |XUMUUYECKUX PEAKIUHN C yHaCTHEM

HECOPraHHN4YC€CKHX BCIICCTB
2




THIBI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
MCIOJIb3YEMBIX JIJISl UX
UJIeHTU(UKAITUY.
2.JIaboparopnas padoTa:
“Unentudukanus
HEOPraHUYECKHUX BEIeCTB”

4 Pa3znen 4. Crpoenune u |UccienoBars crpoenue | KonTposabHas padora
CBOliCcTBa cBoiicTBa oprannyeckux («CTpoeHue u cBoiicTBA
OpPraHn4ecKux BeLeCTB OpPraHu4YecKNX BelecTB»
BellecTB

4.1 |OK 01 Knaccudukanus, Knaccudumnuposatsb 1. 3aganust Ha COCTaBJICHUE
[1K.3.5 CTPOCHUE U OpPraHUYeCKHE BEUIECTBA B |HA3BAHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH 110 TPUBUAIILHOW WIIH
OpPraHUYECKUX BEIIECTB |CTPOCHHEM MEXIyHApOIHON
CHUCTEeMaTUYECKOIl HOMEHKIIaType.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
3. 3ajauu Ha ornpeseneHue
npocrteiiien GopMmyIbl
OpraHUYECKON MOJIEKYIIbI, UCXOIs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHNYECKUX | Y CTAHABINBATh 1. 3ananus Ha cocTaBlcHHE
OK 02 COCIMHEHUI 3aBUCUMOCTb (PU3HKO- YPaBHEHUN XUMUYECKUX PEAKIUN
OK 04 XUMUYECKUX CBOMCTB C y4acTHUEM OPraHUYECKUX
IK.3.5 OPraHMYECKHUX BEIIECTB OT |BEUIECTB HA OCHOBAHUH HX

CTPOCHHUA MOJICKYJI

COCTaBa U CTPOEHHSI.
2. 3ajaHus Ha COCTaBJICHHE
YpPaBHEHUN XMMHYECKUX PEAKIUH,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui 1
TFEeHETUYECKOU CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1a4¥ 110
YpaBHEHUSAM peaKkuil C ydacTUEM
OpraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHuss OpraHuYeCKUx
BEULIECTB [IpX HarpeBaHUM"




THIBI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusITHi
4.3 |OK 01 Nnentuduxaruys UccnenoBarth 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHMYECKUX BEIIECTB, [KAYECTBEHHBIE PEAKIUU  (33/aHUS [10 COCTABJICHUIO
OK 04 HX 3HAYCHUE U OpPraHNYeCKHUX XUMHUUYECKUX PEAKIUH C y4acTUEM
[IK.3.5 |mpumeHeHue B OBITOBOW |COCTUHEHUI OTACNBHBIX |OPTraHUYECKUX BEIIECTB, B T.4.
U IPOU3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JIJISl UX
JESITEIbHOCTH YEJIOBEKA UACHTU(DUKAIMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.Jlaboparopnast pabora:
“Unentuduxaruss OpraHnIecKux
COECNUHEHNN OTAEIbLHBIX KJIacCOB”
5 Pazjean 5. XapakTepu3oBaTh
Kunernueckue u BJIHSIHUE PA3JIMYHBIX
TepMoAMHAMHUYecKHe |(paKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuuii
XHMHYECKHX peakiui
5 |OK 01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLUEHTPALMU  |TEOPETUYECKUE 3a1aHUsI HA
I1K3.5 paBHOBECHE pearupyroomux BeMecTB U (aHaIu3 (PaKTOPOB, BIUSIONINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKUX PEaKIIHii peaxuuu. [IpakTuko-
XapakTepu3oBarhb OpUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npunuumna Jle-
KOHIIeHTpanuu BemecTs, |lllaTenbe aAns HaXoxAeHUS
peaxkLuu cpeasl U HaIpPAaBJICHUS CMEILECHUS
TEMIIEpaTyphl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMeEIlleHHEe XUMHUYECKOTO | aHaiau3 (aKTOPOB, BIMUSIOMINX
paBHOBECHSI Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb
Pasxen 6. Pactsophi HCTHHHBIEPACTBOPBI €
3a/IaHHBIMH
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTHe o pactBopax  |Pasnnyars uCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHHE
OK 02 pacTBOpHI pacTBOpOB.
I1K.3.5 2. IIpakTUKO-OpUEHTUPOBAHHBIE

pacyeTHbIC 3a/IaHUs Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOM3BOJICTBEHHON JACSATEIIBHOCTH
yeJioBeKa




THIBI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusITHi
6.2 |[OK 01 UccnenoBanue croiictB |MccnenoBath husmko- JlabopartopHnast pabota
OK 04 pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
I1K.3.5 HMCTUHHBIX PACTBOPOB
Il | IlpodeccuoHaNbHO-OPUEHTHPOBAHHOE CO/IepPKaHMe (CoAepKaHue NPUKIATHOTO MO1YJIs1)
7 Pazpea 7. OuenuBartp nocJjieAcTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBON U Oyayuueil npogeccuoHAIbLHOM
NPOU3BOJACTBEHHOM MPOU3BOACTBEHHOI JAeATeJIbHOCTH)
AesATeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJI0BeKa (R (%17 0005071
IKO0JIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
I1K3.5

XuMus B OBITY H
IIPOU3BOJCTBEHHON
NEeSTeTbHOCTH YeJI0BEKa

O11eHHUBAaTh MMOCIEICTBUSA
OBITOBOI U
MPOU3BOACTBEHHOMN
JESATCILHOCTH YSJIOBEKA C
MMO3UITAH DKOJIOTHYECKOH
0e30macHOCTH

Keiic (¢ yuerom Oynymieit
npogeCCHOHAIBHON
JIeSITEIIbHOCTH)

Bo3MoXHbIE TEMBI KEHCOB:

1. [ToTerienue KIumMaTa u
BBICBOOOKICHIE Ta30BbIX
THJIPaTOB CO JTHA OKEaHa.

2. Byayue marepuansl s aBHa-
, MAaITUHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ajs
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX ITPENapaToB




