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1.IIOACHUTEJIBHASA 3AIINCKA

1.1 MecTo 00111€00pa30BaTe/ILHOTO NMPeAMeTa B CTPYKTYpPe OCHOBHOM npogdeccnoHaibHOi
00pa3oBaTeJILHOMNIPOrpaMMbl

Oo6meoOpazoBatenbubiii  mpeamer  OOIL12 Xumwus — sBisieTcss  00S3aTENIBHOM — YaCThIO
001eo0pa3oBaTeIbHOTO LUKIa 00pa3oBaTeiabHON mporpamMmmbel B cooTBeTctBUM ¢ PI'OC mo
CHEIHATbHOCTH.

[IporpamMma mo xumuu pa3zpaboTaHa Ha OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenbHON IPOrpaMMbl CpeIHero oomiero oopasoBanus, npeacraBieHHbx B DI'OC COO, ¢
yaeroM Konnenuumu mnpenogaBanus ydeOnoro mnpeamera OOIL12 Xumus B 00pa3oBaTelbHBIX
opranmzaiusax Poccuiickoit dexepannu, peatn3yoNMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJIOKEHHH (eiepaabHOi pabodeil mporpaMMbl BOCTIUTAHHSL.

XUMHS KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MrpaeT ocoOyio pojb B CO3JaHUU HOBOU

0a3pl MaTepUANBHON KyJIbTYpBl, BHOCHT CBOW BKJaX B (hOpMHUpOBaHHE pPALMOHAIBHOTO HAYYHOTO
MBIIUJICHHS, B CO3JaHHUE LIEJIOCTHOTO MPEJCTaBICHUS OO0 OKpYyXKarolleM MHpE KaK O €IUHCTBE
MPUPOABI U 4YeNOBeKa, KoTopoe (opMmupyercs B XMMHH Ha OCHOBE MOHUMAaHHUS BEUIECTBEHHOIO
COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHHS B3aUMOCBSI3U M@Ky CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U
BO3MOXXHBIMU 00JIACTSMU MPUMEHEHUS.
CoBpeMeHHass XHMMHS Kak HayKa CO3HMJarelbHasl, HayKa BBICOKMX TEXHOJOTHMH HampaBlieHa Ha
pelieHre riao0anbHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA - ChIPHEBOI, SHEPreTUUECKOH,
MUIIEBON, KOJIOTMYECKON O€30MacHOCTH M OXpaHbl 3/10pOBbs. TECHO B3aMMOAEHCTBYS C JAPYrMMHU
€CTECTBEHHBIMU HayKaMM, XMMHs CTajla HEOTHEMIJIEMOM YacThbi0O MUPOBOU KYJIbTYpPbl, HEOOXOAUMbBIM
YCIIOBUEM YCIIEUIHOTIO TPpyZa U AKU3HU KaXXA0r0o WieHa 00IIecTBa.

1.2 Iesnn, 32124 ¥ IVIAHUPYEMbIe Pe3yJabTaThl 0CBOEHHS 00111€00Pa30BaTEILHOIO MPeIMeTa

1.2.1 Ilesu 001meo0pa3oBaTeILHOTO MPeAMETA:

L4 q)OpMI/IpOBaHI/IC CHUCTEMBl XMMHMYECKMX 3HAaHHM KaKk BaKHEMIIen COCTaBJISIOLIECH
GCTGCTBGHHO-HaquOfI KapTUHBI MHpPA, B OCHOBEC KOTOpOI\/JI JIC)KAT KIIKOYCBBIC IIOHATHA,
q)YH)IaMGHTaJ'IBHBIG 3aKOHbI W TCOPUMU XHMHH, OCBOCHHUC sA3bIKa HAYKH, YCBOCHHC U
ITOHUMAaHHeC CYHIHOCTU AOCTYIIHBIX O606H.I€HPII>1 MHPOBO33PCHUYCCKOT'O XapakTepa,
O3HAaKOMJICHHUE C HCTOpI/Ieﬁ HX Pa3sBUTHUA U CTAHOBJICHUS;

L4 (I)OpMI/IpOBaHI/IC U Pa3sBUTUC HpC,Z[CTaBJ'IeHI/Iﬁ 0 HAYYHBIX MCTOJAaX IIO3HAHHUA BCIICCTB U
XUMHUYCCKUX peaKuHﬁ, HeO6XO,Z[I/IMLIX JJIsA an06peTeHI/151 YMCHI/Iﬁ OPHUCHTUPOBATHCA B MUPC
BCIICCTB M XHMHUYCCKUX HBHCHHﬁ, HMCIOUX MCECTO B IMpUPOAC, B HpaKTI/I‘{eCKOﬁ n
MMOBCEHEBHOM KH3HH,

® Pa3BHUTHC yMeHI/Iﬁ 1 croco0oB ACATCIIbHOCTHU, CBA3aHHBIX C Ha6J'IIOI(CHI/ICM 1 00BSICHEHUEM

XUMHYCCKOI0  3KCIICPpUMCHTA, CO6J'IIO,Z[CHI/ICM IpaBUJI 0e30IacHoro 06paH_[eHI/IH C
BCIICCTBaAMU.

ConepxarenpHas XapakKTEpUCTHKA LEJIeW U 3aa4 NU3y4eHUs IPeIMeETa B IporpaMmme 1o XUMHUHU
YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMU MPUOPUTETAMH B CHCTEME CPETHETO OOIIETO
oOpazoBanusi. CerofHss B IMpenojaBaHUM XUMHUU B OoJsbllel CTENEHM OTAAETCA MPEeANOoYTEeHHE
MPAKTUYECKON KOMIIOHEHTE COAEp)KaHUsI 00y4YeHHs, OPUCHTUPOBAHHON Ha MOJATOTOBKY BBITYCKHHUKA
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0011e00pa3oBaTeIbHONM OpraHU3AIMK, BIIAJICIONIET0O HE HA0OpOM 3HAaHMKM, a (YHKIMOHAJIHLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSIMU aKTUBHOTO TIOJYYCHUS 3HAHWUH W MPUMEHEHUS UX B
pearbHOMN KU3HHU /ISl PEIICHUS MPAKTHYECKUX 3a71ad.

B a10ii cBs3u nipu uzydenuun ydebnoro npeamera OOIL.12 Xumust ToOMUHUpYIOIIEE 3HAYCHUE
NpUOOPETAIOT TaKKME LENU U 3a/1a4H1, KaK:

e ajanrtanus oOydarolIUXCs K YCIOBHUSIM TUHAMHUYHO pPa3BUBAIOLIETOCs MHpa, (popMHUpOBaHUE
WHTEJUICKTYaJIbHO ~ PAa3BUTOM  JIMYHOCTH, TOTOBOM K CamMoOOpa3OBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPHHSTHIO TPAMOTHBIX pEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

e (¢opMupoBaHHue y 00yYaIOMIUXCS KIHOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), UMEIOIINX
YHUBEPCAJIbHOE 3HAUCHUE JJIs Pa3IMYHbIX BUJIOB ACSITEILHOCTU: pElIeHUs polieM, MOUCcKa, aHalIu3a
u o0paboTrku wuH(pOpManuu, HEOOXOAMMBIX i HPUOOPETEHUS ONbITAa JEATEIbHOCTH, KOTOpas
3aHMMAaeT BaXHOE MECTO B IO3HAHMM XHMHUHU, a TaKXKe JJIs OLEHKU C MO3UIMI SKOJIOTHYEeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKHX MPOIECCOB HAa OpraHU3M uejoBeKa U
MIPUPOJHYIO CPELY;

®  pa3BUTHE I[I03HABATEIILHBIX HHTEPECOB, WHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
o0Oydaromuxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpeTaTh HOBbIE 3HAHHUS 10 XHMHUUA B
COOTBETCTBUHM C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HUCIOIB30BaTh COBPEMEHHbIE HH(OPMAalMOHHBIC
TEXHOJIOTUHU JUIS TOWCKAa M aHaiu3a Y4eOHOH W HaydHO-TIOMYJISIPHOW WHGOPMAIUHU XUMHUYECKOTO
COJIEpKaHUs;

e (GopMHUPOBaHHE W PA3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOIO WM JIOTMYECKOTO MBIILUICHUS,
HaOJIIOAATEIBHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH,
MIPU TUTAHUPOBAHUU U TTPOBEACHUN XUMHYECKOTO KCIIEPUMEHTA;

®  BOCIHTaHHE Y 00YyUYaIOIMUXCs YOSKICHHOCTH B TYMaHUCTHYECKOW HANIPABICHHOCTH XUMUU, €€
B2XHOM POJIM B PEIICHUU TI00ANBHBIX TPOOIEM paIlMOHATBFHOTO MPUPOIOTIOIH30BAHMS, TTOTIOTHEHHUS
SHEPTEeTUUYECKUX PECYpCOB W COXPAHEHHUS MPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH
OCpeKHOTO OTHOIIEHUS K TMPUPOJIE U CBOEMY 3JI0POBBIO, a TakkKe MPUOOPETEHHUs OIbITa
WCTIOIB30BaHUSI TIOYYCHHBIX 3HAHUH IS IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYaIIMIX, CBI3aHHBIX C
XUMUYECKUMH SIBJICHUSIMHU.

1.2.2. Ilnanupyemble pe3yabTAThl 0CBOEHHS MPOTPaMMBbI 10 UCTOPHHU B cO0TBeTcTBHU ¢ PI'OC

u Ha ocHoBe PI'OC COO

Oco60e 3Hauenne O61e00pa3oBaTENbHBINA IpeAMeT XUMU UMEET PpU (GOPMHUPOBAHUN OOIIUX

kommeteHnuit (OK)



Koa u
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIINIi

I[Inanupyemble pe3yabTaThl
OCBOEHUS
AUCIHUILIUHBI

Oo0mue
1

I[I/ICIII/II'[.]'[I/IHapl—lble2

OK 01. Beibupatp
CIIOCOOBI
penieHus 3a1a4
po¢eCCHOHAIIbH
OMIESATEIIFHOCTH
MPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTH TPy10BOr0 BOCIIMTAHMSA:

- TOTOBHOCTb K  Tpydy, OCO3HaHUE
MacTepcTBa, TPY10JII00ue;
- TOTOBHOCTh K
TEXHOJOTMYECKOW U  COLUAIbHOM  HaIPaBJICHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATH, IJIAHUPOBATh u
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO JESTEbHOCTD;

- HHTEpeC K pPa3NIuyHbIM cdepaM mNpodecCHOHaTLHON
JESITEIbHOCTH,

OEHHOCTH

aKTHUBHOM JACATCIIbHOCTH

Orjaagenue YHHMBePCAJIbLHbBIMH

yueOHBbIMU MO3HABATEJIbHBIMHU
JelCTBUSIMM
a) 0a30Bble JIOTHYECKHE AeHCTBHS:
- CaMOCTOATENbHO (HOPMYIHPOBATH M aKTYaTH3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBJIMBAaTh CYHIGCTBGHHI)II\/'I IMPU3HAK N
OCHOBaHUS  JUIsl  CpaBHEHMs, Kiaccupukamuu U
000011eHMS,

- OINpEeNeNITh LeIu AeATEeIbHOCTH, 33a/1aBaTh NapamMeTpbl
Y KPUTEPUU UX JTIOCTHKEHUS;

- BBIBJISATH 3aKOHOMEPHOCTHM M MPOTUBOPEYHs] B
paccMaTpUBaEMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEJAM, OLEHUBATH PUCKHU
MMOCJICJICTBHI IESITEILHOCTH;

- pa3BUBaTh KpPEATHBHOE MBINIJICHUE TIPU pEIICHUHU
YKU3HEHHBIXITPOOIJIEM

0) 6a30BbIE HCCIEN0BATEIbCKHE JeHCTBHS:

- BIAJIETh HaBBIKAMHU  y4EOHO-UCCIICIOBATENLCKON |
HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH paspCuicHuAd
npo0Jem;

- BIAJCTh CUCTEMOM XMMWYECKUX 3HAHUH, KOTOPAsl BKIKOYACT:
OCHOBOIIOJIATalONIMe MOHATUS (XUMHUYECKUI 3JEMEHT, aToM,
JNEKTPOHHAs 00OJI0OYKa aroma, S-, P-, 0-2JIEKTPOHHbBIC
opOUTamIM  aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTD,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIJIEPOHBIN
CKeseT, (YHKUMOHAJbHAs TIpyNNa, pajukai, H3oMepus,
WU30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJI- U a30TcoAepXKalllue COEAMHEHHUs, OHOJIOrMYECcKU
aKTUBHBIC BellecTBa (YIJE€BOABI, JKUPbI, OEJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS, KPUCTAJUIMYECKAs PpELIeTKa, TUIBl XUMHUYECKHX
peakuuii  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,  JK30- WU
SHIOTEPMHUECKHE, PEAKLUd HOHHOTO OOMEeHa), pacTBOD,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, JIEKTPOIUTUYECKAS
JUCCOLIMAIMs,  OKHCIUTENb, BOCCTAHOBMTENb, CKOpPOCTh
XMMHUYECKON peakiMM, XUMHUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUS XUMHUYECKOIO CTPOEHHMSI OpraHu4ecKuX
BemiectB  A.M. DbyriepoBa, TeOpHs DIIEKTPOJIUTUYECKOU
Jqyccounanuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3akoH
COXPAHEHMs MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK
XUMHH, (PAKTOIOTHYECKHE CBEAECHUS O CBOWCTBAaX, COCTAaBe,
MOJIy4eHUH U 0OE30MacHOM HCMOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX U OpraHMYeCcKuX BEIIeCTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA;
- YMETb BBIABIATH XapakTEpPHBIC INPU3HAKU H
B3aMMOCBS3bM3yUYECHHBIX NOHATHH, PUMEHSIThH
COOTBETCTBYIOIIUE NOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUXBELIECTB U UX
MIPEBPALCHUH; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUSIMHM U TIPEACTABICHUSAMHU IPYTHX




- BBISIBJISITD MIPUYUHHO-CIICICTBCHHBIE CBSI3H u
aKTyaJIM3UpOBaTh 3a7ady, BBIABUTATH THUIOTE3Yy €€
pellleHus], HAXOAWTh apryMEHTBl IS J0Ka3aTelIbCTBA
CBOMX YTBEp)KJICHHUH, 3a/JaBaTh MapaMeTpbl M KPUTCPUHU
peIeHUs;

- aHaJIM3UPOBATH TOJYUYEHHBIC B XOJI€ PEIICHUS 3aa4u
pPe3yNIbTAThl, KPUTUYECKH OIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMETh TEPEHOCHUTh 3HAaHUS B I[IO3HABATCIBHYID U
MPAKTHIECKYIO 00JIACTH KU3HEACATCILHOCTH;

- YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HWJIEH, MpEJIaraTb OPUTHHAILHBIC
MIOJIXOJTBIN PEIICHHUS,

- CITOCOOHOCTH ux HCITOJI30BaHUS B
MO3HABATENILHOMN U COIMAILHOM MPaKTHUKE

€CTeCTBEHHOHAYYHBIX TIPEJIMETOB;

- YMETh HCIOJIb30BaTh HAaUMEHOBAHHUS XUMHYECKHX
COCAMHEHUN MEKIYHApOJHOI0 COK3a TEOPETUYECKON U
NPUKIAJHON XUMHH W TPUBHAIBHBIC HA3BaHUS BAXKHEHUIIMX
BEIIECTB (ITUJICH, alleTHIICH, NIHIIEpUH, (peHo, hopMabIerus,
YKCYCHasl KHCJIOTa, TJIMIWH, YrapHbIA Ta3, YIJIEKUCIIBIH Ta3,
aMMHMaK, raiieHasi U3BeCTh, HeralieHasi U3BeCTh, MUTheBast COJA

U Jpyrux), COCTaBIATh (OpPMYJbl HEOPraHMYECKUX U
OpraHu4Y€CKUX BCHICCTB, YPABHCHUA XHUMHYCCKUX peaKHHfI,
00BICHSTH ux CMBICII, IMOATBCPIKIAATH XapaKTCPHBIC
XUMHNYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTAMH n 3almciMu ypaBHeHI/Iﬁ XUMHNYCCKUX
peakuuii;

- yMETb YyCTAaHABJIMBAThb IPUHAJICKHOCTb H3YUYCHHBIX

HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB K OMpPEACICHHBIM
KJIacCaMH¥ TpyIIIaM COEIUHEHUH, XapaKTepHU30BaTh UX COCTAB U
Ba)XHEHIIIME CBOMCTBA; OMPEACIIATh BUIAbl XUMHUUYECKUX CBS3EH
(koBaneHTHAsl, MOHHAS, METAUTMYECKas, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB, KJIACCH(PHUIIUPOBATH
XUMHYECKHE PEaKINH;

- chopmMupoBaTH TPEACTABICHUSA: O MaTepUaIbHOM EIHMHCTBE
MHpA, 3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBJIEHUM TIPUPOJIBI;
0 MECTE€ M 3HAUYCHUU XHMHHU B CUCTEME €CTECTBEHHBIX HayK U
ee poJii B 00ECIIEYeHNN YCTOMYMUBOTO Pa3BUTHS YEIIOBEUECTBA:
B pEIIEHUH TPOOIEeM DKOJOTHYECKON, DSHEPreTUUECKOu |
MUIIEBOM 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3JIaHUHN
HOBBIX MAaTE€pPHaAJOB, HOBBIX HCTOYHMKOB JHEpPruUU, B
obecrieueHUH  PAIMOHAIBHOTO  TPHUPOAOIONH30BAHUS, B
(hopMUpOBaHUM MUPOBO33PEHUS U OOIIEH KYJIbTyphl YeIOBEKA,
a Tak)Ke KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U IPUPOIHOMN CPEJE;

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (JAOMOMHUTEIBHO K CHCTEME
MOHATH 0a30BOrO0 ypoBHSI) - H30TOMBI, OCHOBHOE U
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BO30YK/IEHHOE COCTOSIHHE aTOMa, THOpUAM3alMs aTOMHBIX

opOutaneit, xumuueckas cBsa3b (" " um ", KpaTHBIC CBSI3H),
MoJIsIpHast
KOHIIEHTpaIus, CTPYKTypHas dbopmya, u3omepus

(cTpykTypHas, reoMerpuueckast (LUC-TpaHC-U30MEpHs), THUIIbI
XUMHYECKHUX peakiuil (roMo- U reTeporeHHble, oOpaTUMble U
HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEeHb JAMCCOIMALIMM, JIIEKTPOJIU3,
KPEKUHT, PU(POPMHUHT); TECOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NOHUMAaHUS
OPUYUHHOCTA W CHCTEMHOCTH  XHMHYECKHUX  SIBJICHHIA,
COBPEMEHHBIE IMPE/ICTABICHUS O CTPOSHUM BEILECTBA Ha
aTOMHOM, MOJICKYJSIPHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
OPEJICTaBICHUS O MEXaHHW3MaX XHMMMUYECKUX  PpEeaKLMi,
TEPMOAMHAMHYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTIX HX
OPOTEKaHUs, O XHMHYECKOM PABHOBECHH, JUCIEPCHBIX
cucteMax, (hakTOJIOTMUYECKUE CBEICHMSI O CBOMCTBAaX, COCTaBe,
NOJYYeHUH M 0e30MacHOM  HCIIOJIb30BAaHUM  BaXKHEUIIMX
HEOPraHMYECKUX M OpPraHWYecKUX BELIECTB B ObITY U
NPaKTUYECKON JIeATENbHOCTH 4YelloBeKa, OOLIMX Hay4HBIX
MPUHIMIIAX XUMUYECKOrO0 TMPOM3BOACTBA (Ha  IpuUMeEpe
IPOM3BOJACTBA CEPHOM  KHUCIOTHI, aMMMaKa, METAaHOJIA,
nepepaboTku HEDTH);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (opMyliaM U
YpPaBHEHUSAM XUMHYECKMX pPEaKIUi ¢ HCIOJIb30BAHUEM
¢u3nueckux BeNMMYMH (Macchl, o0ObemMa Ta30B, KOJUYECTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXKICHUI0 XUMHYECKOH (opmyIsl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
MPOAYKTa PEAKIMH, €CIU OAHO U3 HCXOJHBIX BEIIECTB JaHO B
BHJIE pacTBOpa C  ONPEACIEHHOW  MaccoBOM  jonen
pPacTBOPEHHOI'O BelIeCTBA WJIM JIaHO B H30BITKE (HMMeeT
MPUMECH); pacdeThl MaccoBOH MM OOBEMHON JIOJM BBIXOAA
MPOAYKTA pEaKkIMM; pacueThl TEIIOBOro >(QexTa peaxiuii,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETh BBIABJIATH XapakTepHbIE NPHU3HAKU U B3aUMOCBS3b
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WU3YUYEHHBIX MOHATUN, IPUMEHATH COOTBETCTBYIOIIME ITOHATHS
IIpU ONHCAaHUHU CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB W HUX MPEBPALICHUI; BBIABIATH
B3aUMOCBS3b XUMUYECKUX

3HaHUM C MOHATUAMM U MPEACTABICHUSAMHU IPYTUX IPEIMETOB
JUTst 00Jiee OCO3HAHHOTO TTOHUMAHUS U OOBSCHEHUS CYITHOCTH
MATEpPUAIIBHOTO €IMHCTBA MHUpPA; HCIOJIb30BaTh CHCTEMHBIE
XUMHYECKHE 3HaHUS s OOBSICHEHHUS U TMPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPO.LY;

- YMETh UCIIOJIb30BaTh HaNMEHOBAHUS XUMHUYECKUX
COCIMHEHUI MEXIYHapOJIHOIO COK3a TEOPETHUYECKON U
NPUKJIAJHON XUMHUHM W TPHUBUAIBHBICE HA3BaHUs BEILECTB,
OTHOCSILUXCA K M3YYCHHBIM KJAcCaM OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHEHUHN; HCIOJIb30BaTh XUMHUYECKYIO
CUMBOIIMKY Ui coOcTaBlieHUusT (OpMyJl HEOpraHMYeCKHX
BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BepHYTHIX,
COKpAIIICHHBIX U CKEJICTHBIX) ()OPMYJI OPTraHMUECKUX BEIIECTB;
COCTaBJISATh YPaBHEHUS XUMUYECKUX PEAKLMN U PACKPBIBATH UX
CYIIHOCTh: OKHCIHMTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIUH
MOCPEICTBOM  COCTABIICGHHS OJEKTPOHHOTO OamaHca JTHUX
peakIuii; peakiuii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS HX

TTOJTHBIX MCOKPALIEHHBIX HOHHBIX YPABHEHUH; pEaKIUi
TUAPOIIN3A, peakuMii  KOMIUIeKcooOpa3oBaHMs  (HAQ
IpUMepe THAPOKCOKOMIUJIEKCOB IIMHKA W aJIOMUHUSA);
MIOATBEPKIATh XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYKOLIUMU JKCIIEPUMEHTAMHU U 3aIUCAMH
YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETh KJIacCU(PUIIMPOBATH HEOPTAaHUYECKUE U OPTaHUYECKHE
BEIIECTBA U XMMHUYECKHUE PEAKIIHH, CAMOCTOSTEILHO BBIOUPATH
OCHOBaHUS W KpUTEpUU JUIsI KiIacCU(UKAIMM HM3ydaeMBbIX
XUMUYECKUX O0BEKTOB; XapaKTEPU30BaTh COCTAB U BAKHEHIIINE
CBOMCTBA BEILECTB, IPUHAICKAIIMX K ONPEIEICHHBIM KJlacCam
W TpynmaM COEIWHEHUH (TPOCThIE BEIIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIH; YTIEBOIOPOMABI, TPOCThIE dPUPHI, CIUPTHI,
(heHOIIBI, aJTbICTUIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC
9(hUpPBI, KHUPBI, YIIEBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OCIKH);
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IOPUMEHATh 3HAHUS O COCTaBe M CBOMICTBax BELIECTB IS
SKCIIEPUMEHTAIBHON  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKAHHUs XMMUYECKUX peakuuil u
IIPOrHO3UPOBAHUSI BO3MOKHOCTEH X

- yMeTh HOJATBEP)KIaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBUCHUMOCTH  PEaKIIMOHHOW  CIIOCOOHOCTH  OpPraHuYecKuX
COCIMHEHHUH OT KPAaTHOCTU W THNa KOoBaJIeHTHOU cBs3u (" " |
"'"), B3aMMHOTI'O BJIUSIHUSI aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;
a TakXke OT OCOOCHHOCTEH  pealn3aluu  Pa3TUYHbIX
MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- YMETh XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y/I€HHOM COCTOSHUHM) U MOHOB XMMHUYECKHUX
anemeHToB 1 - 4 nepuonos Ilepuomuueckoi cucremsr J1.1.
MenzeneeBa M UX BaJCHTHBIE BO3MOXHOCTH, HCIIONb3YA
noustus "'s”,"p", "d-snekrponHbIe” OpOUTAIIN, SHEPTETHUECKUE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU COCIUHEHUH TI0

MIepHoJaM U rpynmnam;

OK 02.
Ucnonp3oBars
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHaIM3a u
HUHTEPIPETAINH
nH(popMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B 006s1acTH IEHHOCTH HAYYHOI'0 MO3HAHMSA:

- c(hopMHpPOBAaHHOCTH MHPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAayKd U OOILECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha
JMaJiore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE  SI3BIKOBOM M YMTATENbCKOU
KyJbTYPBIKAK CPECTBA B3aUMOAECUCTBUS MEXKIY JTHOIbMHU
Y TIO3HAHUSIMUDA,

- OCO3HAaHHWE  IICHHOCTHM  HAy4yHOM  JEATEIbHOCTH,
FOTOBHOCTD OCYIIECTBIISATH MIPOEKTHYIO u
MCCJIEIOBATEILCKYIO ACSITENBHOCTh WHJIMBHUIYAJIbHO U B
rpymne;

OBiaieHHe YHHBEPCAIbHBIMHU Y4eOHBIMH
NMO3HABATEJIbHBIMU /IEHiCTBUSIMH
B) padora ¢ uHpopMalueii:

- BIAZIETh HABbIKAMHU  MOJyYEHUs
HUCTOYHUKOB pa3HbIX THUIIOB,

uHdopmaruu U3
CaMOCTOSITEITEHO

- yMeTb  IJAHUPOBAaTh M BBIIOJHATH  XUMHUYECKHM
IKCIIepUMEHT (MPEeBpalleHHs] OPraHHYeCKUX BELIECTB IPU
HarpeBaHuM, MOJIyY€HHWE STUJIEHa M HM3yYE€HUE €ro CBOMWCTB,
KaueCTBEHHbIE PEAKIMM Ha albJETHUIBl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTrypauus O€lIKOB NIpH HarpeBaHWHU, LIBETHBIC
peakuu OENKOB;, MPOBOAUTH pPEAKIMH HOHHOTO OOMEHa,
OIIPEACIIATh CPENy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINN
Ha cyiubdar-, kKapOOHAT- M XJOPUJ- AHHOHBI, HA KaTHOH
aMMOHHS; pelaTh JKCIEPUMEHTAIbHbIE 33Ja4d 10 TeMaM
"Metamis" u "Hemeramibl") B COOTBETCTBMM C TpaBUIaAMH
TEXHUKUA O€30MacCHOCTH MpH OOpaIleHWH C BELIECTBAMHU U
71a00paTOpHBIM 000pPYJIOBAaHHEM; IPEJICTABIATh PE3yJIbTaThl
XMMHYECKOTO DJKCIIepUMEHTa B (opme 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIMi M (POPMYJIHpOBaTH BBIBOABI Ha
OCHOBE 3THUX Pe3yJIbTaTOB;

- yMETh  aHAIM3MPOBATH  XUMHUECKYI0  WH(OPMAIHUIO,
MIOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEACTB MacCcOBOM
uHpopmanuu, cetb MHTEpHET U apyTHe);




OCYILECTBIIATh IIOMCK, AaHAJIW3, CUCTEMAaTU3aLUI U
MHTEpHpeTannio HHPOPMAIIUHN PA3INYHBIX BHIOB U (hopMm
IIPEICTABIICHMUS;

- BJIQJIETh OCHOBHBIMU METOJAMHU HAYYHOI'O MO3HAHUS BEIIECTB
Y XUMHYECKUX SIBJICHU (HaOII0IeHIe, N3MEpEHUE,

- CO3JaBaTb TCKCTbI B PaA3JIMYHBIX (bopMaTaX C y4€TOM

Ha3HayeHWs HHOpManMM U LEJIEBOM  ayauTOpuH,
BbIOMpass oOnTUMalbHyl0 (GOpMYy TMpeICTaBICHUS U
BU3YaIH3aliy;

- OLIEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh

I/IH(l)OpMaLII/II/I, €€ COOTBCTCTBUC IMPABOBBIM W MOPAJIBHO-
THYECKUM HOPMaM;

- UCIIONIB30BAaTh  CpeACTBAa HMH()OPMALMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJIOTUI B peLIeHuH
KOIHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX
3a/1a4 ¢ co0JIt0/IeHueM TpeOOBaHU IPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECypCcOCOepeKEeHNUsI, TPABOBBIX

M OTUYECKMX  HOPM, HOpPM  HMH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJA€Th HaBbIKaMH pacrio3HaBaHUA u 3alIUThI
uH(popMaluuy, MH(pOpMalMOHHON Oe3omacHoCTH
JIMYHOCTH;

9KCIIEPUMEHT, MOJICIINPOBAHHUE);

- YMETh MPOBOJUTH PACUYETHl MO XUMHUYECCKUM (Qopmylam H
YpPaBHEHUSIM XHMHUYECKMX PpEaKIUid C HCIOJIb30BAHUEM
(u3MUeCKUX  BEJIMYMH, XapaKTePU3YIOMIMX BEIIECTBAa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, O0bema (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJMYECTBA  BEIIECTBA; HCIIOJIB30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS ISl NPUHATUSA PEHICHUH B

KOHKPCTHBIX KHN3HCHHBIX CUTyalusx, CBA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHHUCM
- YMCTb CaMOCTOATCIbHO IJIaHUPOBATb )51 IMPOBOAUTD

XUMHUYECKUH SKCIIEPUMEHT (IIOJIyYEHHE U H3YUYEHHE CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB, Kadye€CTBCHHBIC

p€aKuuun yriaeBogopoaoB Ppa3INIHbIX KJIaCCOB n
KHUCJIOpOACOACPKAIIUX  OPraHUYCCKUX  BCIICCTB, PCHICHHC
OKCIICPUMCHTAJIBHBIX 3agaq Io pacino3HaBaHUIO

HCOPTaHNYCCKUX U OPraHUYCCKUX BeH_IeCTB) C CO6JHO,Z[CHI/ICM

npaBusl  0€30MacHOTO  oOpaileHuss C  BEHIeCTBAaMU U
nabopaTopHbIM  00OpynoBaHueM,  (GOPMYIUPOBATH  IEIH
WCCIIC/IOBAHMS,  TPEJOCTaBIATh B pas3au4HON  (opme

pe3yJibTaThl IKCHEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH HX
JIOCTOBEPHOCTD;

- yMETh OCYILIECTBIATh LIeJICHAPABJICHHbBIN TIOMCK
XUMHYECKON MH(POPMAINH B pa3IUNYHBIX UICTOYHHUKAX (HAay4dHas
U ydeOHO- Hay4Has JMTepaTrypa, CpeAcTBa MacCOBOH
uHpopmanuu, cerb HWHTepHET U Opyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMHYECKYI0 HH(GOpPMAIIHIO, TTepepadaThiBaTh
€€ U HMCMOJb30BaTh B COOTBETCTBHH C MOCTAaBJICHHOHN yueOHOI
3aJ1aveii;

- BJIAJIETh CHCTEMOW 3HAHUW O METOJAaX HAy4YHOrO MO3HAHUS
SIBJIEHUM TPUPOJBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax W
YMEHHUSIMH TPUMEHATh 3TH 3HAHHUS MPHU SKCIEPUMEHTAIHLHOM
WCCIICIOBAaHUHM BEUIECTB W JUISI OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, MMEIOIMX MECTO B MNPUPOAE MPAKTUUECKOU
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JCATCIIBHOCTH YCJIOBCKA U B HOBCCI[HCBHOﬁ KU3HU,

OK 04. -TOTOBHOCTh KCaMOpPa3BUTHIO, CAMOCTOSATECIbHOCTUU - YMETh IIJIAHUPOBATH U BBITIOJIHATh XUMUYECKUI

OS¢ dexTuBHO CaMOOIIPCICICHUIO, 9KCIIEPUMEHT(IIPEBPAILEHUs] OPTAaHUYECKUX BEILECTB IIPU
B3aHMOI[eI>iCTBOBaTB Harp€BaHuu,

)48

pa6OTaTL B -OBJIaJICHUC HaBBIKaMH lee6HO- MOJIYUCHUC 3THJICHA U U3YYCHHEC CIro CBOﬁCTB, Ka4C€CTBCHHBIC
KOJIJICKTHUBEC HCCHCHOB&TCHBCKOﬁ,HpoeKTHOﬁ n COHI/IaHBHOI\/’I p€akuuu Ha aJdbACrujibl, Kpaxmajl, YKCYCHYIO KHUCIOTY,
HMKOMaHIC JACATCIIBHOCTH, ACHATypauusa OeIIKOB IIpu Harp€BaHnu, LOBCTHBIC PCAKIIUU

OBianeHue yHUBepPCAJIbHBIMU

KOMMYHHMKATHBHBIMU/IE CTBUSIMHU

0) coBMecTHas1 1eITeJIbHOCTD!

- IIOHUMAaTh U UCIOJb30BaTh NMPEUMYIIECTBA KOMaHIHON

Y MHJUBUTyIbHOU PabOTHI;

- IPUHUMATD e COBMECTHOM JIEATENBHOCTH,

OpPraHU30BbIBaTh M KOOPJIUHUPOBATH JEUCTBUA IO €€

JIOCTHKEHUIO: COCTABJISATh IUIAH JACHCTBUM, pacnpeacisiTh

PO C yYeTOM MHEHHMH YYaCTHHKOB OOCYXJaTh

pe3yNbTaThl COBMECTHON PabOTHI;

- KOOPJAMHUPOBATh M BBHIMOJIHATH PadOTy B YCIOBHSIX

peasbHOTO, BUPTYaJbHOTO U  KOMOMHHMPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYILECTBJIATH TO3UTUBHOE CTPATETMUECKOE MOBEACHUE

B pa3IMYHBIX CHUTyalUsiX, MPOSBISATH TBOPUECTBO U

BOOOpakeHUE,0bITh HUIIMATUBHBIM

OByaieHHue YHUBEPCAJbHBIMH PeryJsiTUBHBIMU

AelcTBUSIMM: I') IPUHSATHE ce0s M IPYTUX JIIO/Aei:

- IPUHUMATh MOTHBBI U apPTYMEHTHI JIPYTHX JIOIeH

MpUaHaIn3€e pe3yIbTaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTUX JIIOJEH Ha
OIINOKH,

- pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C

MO3ULMHUIPYTOT0 YEIOBEKA;

OENKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHa, OMpeIelsiTh
Cpely BOJHBIX pacTBOPOB,KaYECTBEHHBIC PEAKIIUU Ha CyJbdar-
, kKapOOHAT- U XJIOPUJ- AHUOHBI, HA KaTHOH aMMOHWUS; pellaTh
SKCIIEpUMEHTabHbIE 3a7aun 1o TemaM "Meramisl" U
"Hemetaimibl") B COOTBETCTBUM C IPaBUJIAMH TEXHUKH
Oe3omacHOCTH  MpH  OOpamieHMH C  BEHIeCTBaMH U
71a00paTOPHBIM  000PYJIOBAaHUEM; TMPEACTABIATh PE3YyJIbTAThI
XMMHYECKOTO DJKCIIepUMEHTa B (opme 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii u (HOpMyJIHpOBaTH BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

-YyMeTh  CaMOCTOSITENIbHO  IUIAaHUPOBaTh W MPOBOJUTH
XUMUYECKUM SKCIIEPUMEHT (MOJIydYeHHUE M HM3yYEeHHE CBOWCTB
HEOPraHUYECKUX M OPraHWYECKUX BEIIEeCTB, KauyeCTBEHHBIC

peaxkuuu yTJI€BOAOPOAOB Ppa3IUYHbIX KJIaCCOB u
KHCJIOPOJICOIEP)KALMX ~ OPraHMYECKUX BEIIECTB, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4y o pacro3HaBaHUIO

HEOPraHUYECKUX U OPraHMYEeCKUX BEIIECTB) C COOJIOJEHUEM

mpaBwi  Oe3omacHOro  oOpaimieHuss ¢  BEHIeCTBaMU U
nabopaTopHbIM  00OpymoBaHueM, (GOPMYIUPOBATh  IETH
WCCIIEIOBaHMS, TPEJOCTaBIATh B pas3au4HoON  (dopme

PE3YIBTATBI JKCIICPUMCEHTA, aHAJIM3UPOBATH W OLCHUBATH HUX
JOCTOBCPHOCTD,

11




OK 07. B 00/1acTH 9K010IrM4€CKOr0 BOCIIUTAHUA: - chopmupoBaThH IIPCICTABICHMS 0 XUMHUYECKOU
ConeiicTBOBaTH - ¢(hOpMUPOBAHHOCTb 3KOJIOTUYECKOMN KYJIBTYPBI, | COCTaBJISIOUIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, PO
COXPaHCHHIO IMOHUMaHue BIIUSIHUSA COLIMATIbHO-DKOHOMHUYECKUX | XUMHUHM B TO3HAHUM SIBJICHUW TPUPOILI, B (OPMUPOBAHUU
OKpY’KaroIlel cpeibl, | MPOLUECCOB Ha COCTOSHME NPUPOJHOM M COLUMAIBLHOW | MBIIJIEHUS M KYyJbTYphbl JMYHOCTH, €€ (DyHKIMOHAIBHON
pecypcocOepexeHuto, | Cpebl, OCO3HaHUE rJ100aJbHOTO Xapakrepa | r[paMOTHOCTH, HEOOXOJUMOM JJisi pEelIeHUs MNPaKTUYECKUX
NPUMEHSTH 3HaHKSA 00 | KOJOTMYECKHX IPoOIIeM; 3a/1a4 U 2KOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
M3MEHEHUH KJIMMara, | - IUJAHUPOBaHUWE W OCYILIECTBIEHUE  JIEHCTBHM B | 3JI0POBBIO U IPUPOIHON CpEAE;
[PHUHIUITBL OKpy’Kalolled CpelAe Ha OCHOBE 3HAHMA LeENeH | - yMeTh COOI0aTh MpaBHiia SKOJIOTHYECKH 1EJIeCO00pa3HOro
OepexKIMBOTO YCTOWYHUBOIO PA3BUTHs YEIOBEYECTBA,; MoBe/eHUs B OBITY WU TPYIOBOH JAESITEIBHOCTH B UENSIX
IIPOM3BO/ICTBA, aKTHBHOC  HENIPUATHC JICUCTBUH, TPUHOCAIIMX  BPEI | coxpaHEHHS CBOCTO 3IOPOBbS U OKPYXKAOLIEH IPHUPOLHOMN
3‘1’?6KTHBH0 OKPYXaloeH CPCac, CpPEIbl;, YYUTBIBATHL ONACHOCTh BO3JEHCTBHA Ha JKUBBHIE
AICUCTBOBATD B OpPraHu3Mbl  ONPEICIECHHBIX BELIECTB, IIOHUMAas  CMBICI
MOKa3aTelis NPeAeIbHON JOIYCTUMON

Ype3BbIYANHBIX - YMEHHE IPOrHO3UPOBATh HEOIAronpuUsTHbIC KOHLIEHTpALUH;

JKOJIOTUYECKUE
CUTyalusIx IOCTICICTBUS IPENPUHUMACMBIX JICHCTBUH, - YMCTh IIPOTHO3UPOBAThH, AaHATIM3UPOBATH U OLICHUBATh C

MPEaOTBpALIATh UX; TIO3HIHIA

- pacuIMpeHue  OIbITa 9KOJIOTHUECKON  OE30MacHOCTH  TMOCHIEICTBUS  OBITOBOM

JIEATEIIbHOCTH u
JKOJIOTUYECKOU
HaIIPaBJIEHHOCTH; IIPOM3BOJACTBEHHOW JIE€ATEIILHOCTH YEJIOBEKA, CBSA3aHHOMU

- OBJIaJICHUE HaBBIKAMH Y4EeOHO-
HCCIIEIOBATENILCKOM, TPOCKTHOU U
COLMAIIBHOU IEATENBHOCTH;

C
nepepa60TK0171 BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUWA JJIS

NPUHSTUS TPaMOTHBIX PEIICHUN POOIIEM B CUTYyAIIHSIX,
CBSI3aHHBIX

C XUMHEH;

- YMETh OCO3HABAaTh OMMACHOCTh BO3/ICHCTBUS HA )KHBBIE
OpraHru3MBbl

ONPEACIIECHHBIX BELIECTB, IOHUMAasl CMbBICIT TTOKA3aTeNs
MpeaeIbHOU

JIOTTYCTUMOW KOHIICGHTPAIIMH, U TIOSICHATH Ha IPUMEPaX CIIOCOOBI
YMEHBIIEHUS U IPEIOTBPALLECHUS UX BPEAHOTO BO3/ICHCTBHS Ha
OpraHu3M YeJIOBEKa.
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JInuHOCTHBIE pe3y/IbTaThl peaJu3alii MPOrpaMMbl BOCHIUTAHUA
(neckpunropsni)

JIP

1. I'pa:xxnanckoe BocnuTanue

CdhopmupoBaHHOCTB TPaXkTaHCKON TTO3UIIMH 00YYArOIIET0CsS KaK aKTUBHOTO H JIP 1.1
OTBETCTBEHHOTO 4JIEHa POCCUIICKOTO OOIIIECTBa.
Oco3HaHue cBOMX KOHCTUTYLIMOHHBIX IPaB U 005A3aHHOCTEH, yBa)KEHNE 3aKOHA U JIP 1.2
IIPaBOIIOPsIIKA.
[IpunsTue TpaJIULUOHHBIX HallMOHAJIbHBIX, 00I11e4eTIOBEYECKIX JIP 1.3
I'YMaHUCTHYECKHUX U IEMOKPATUUECKUX LIECHHOCTEM.
['0oTOBHOCTH MPOTUBOCTOATH UEOJIOIMH SKCTPEMU3MA, HALIMOHATIU3MA, JIP 1.4
KceHo(oOuu, AUCKPUMHUHAIIUH 110 COLIMAIbHBIM, PETUTHO3HBIM, PACOBBIM,
HallMOHAIbHBIM IIPU3HAKAM.
['oTOBHOCTB BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPAKIAHCKOTO JIP 1.5
o011ecTBa, yuacTBOBaTh B CAMOYIPABJICHUH B MPo(eccruoHaIbHON
00pa3oBaTeNbHON OpraHu3aluu 1 IeTCKO-IOHOIIECKUX OPraHu3allusiX.
YMeHHe B3auMOJEHCTBOBATh ¢ COLMAIIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C UX JIP 1.6
(GYHKIMSAMU ¥ Ha3HAYCHUEM.
['0TOBHOCTB K T'yMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH. JIP 1.7
2. [latpuoTnyeckoe BOCIIUTAHUE
CpopMUpOBaHHOCTH POCCUUCKOM IpaskIaHCKON UIEHTUYHOCTH, MATPUOTU3MA, JIP 2.1
YBaXXEHMsI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU nepe] PouHoii, roproctu
3a CBOM Kpaii, CBOXO PonnHy, CBOM SI3BIK U KYJIBTYpY, IPOLIOE U HACTOSLLEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum.
[{eHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY U JIP 2.2
MIPUPOJHOMY HACIIEINI0, TaMSATHUKAM, TPAAULMSIM Hapo1oB Poccuu, TOCTHKEHUAM
Poccun B Hayke, HICKyCCTBE, CIOPTE, TEXHOJOTUSAX U TPYE.
Wneitnast yoex1eHHOCTh, TOTOBHOCTB K CITY>K€HHUIO U 3amuTe OTedecTna, JP 2.3
OTBETCTBEHHOCTbD 32 €r0 Cy/b0Y.
3. lyXOBHO-HPABCTBEHHOE BOCIINTAHHE

Oco3HaHME TyXOBHBIX IIEHHOCTEH POCCHIICKOTO HApo/ia JIP 3.1
ChopMupoBaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHS JIP 3.2
CrocoOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PEeILICHHS, JIP 3.3
OpPUEHTHUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH
Oco3HaHue TUYHOTO BKJIA/1a B IOCTPOCHUE YCTOMUYHUBOTO Oy IyIIEro JIP 3.4
OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSIM U (UJTH) APYTHM YJ€HAM CEMBH, JIP 3.5
CO3/IaHHIO CEMBU HA OCHOBE OCO3HAHHOTO MTPUHSTHS LIEHHOCTEN
CEMEWHOM )KM3HU B COOTBETCTBHMHM C TPAaJULUsAMU Hapo1oB Poccun

4. JcTreTHYecKoe BOCNIMTAHME
DcTeTndecKkoe OTHOIIEHNE K MUPY, BKITIOYas 3CTETUKY ObITa, HAyYHOTO U JIP 4.1
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/la U OOIIECTBEHHBIX OTHOIICHUN
CriocoOHOCTh BOCTIPUHUMATh Pa3IMYHbIC BUbI HCKYCCTBA, TPAJUIIMUA U TBOPUYECTBO JIP 4.2

CBOCTO U APYIUX HAPOAOB, OIYIIAaTh SMOIIMOHAJIBHOC

BO3ACHCTBHE HCKYCCTBa
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YOeXIEHHOCTh B 3HAUMMOCTH IS JIMYHOCTH U OOIIECTBA OTEUECTBEHHOIO U JIP 4.3
MHPOBOI'0 UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJULUI U HAPOJHOTO
TBOpYECTBA
['0oTOBHOCTB K CAaMOBBIpaXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE JP 4.4
IIPOSABIIATH KaYECTBA TBOPUECKOM JINYHOCTU
S. ®u3uyeckoe BOCIUTAHUE
CdopMHUpOBaHHOCTH 3I0POBOTO U OE30IACHOTO 00pa3a KU3HH, OTBETCTBEHHOTO JIP 5.1
OTHOLLIEHUS K CBOEMY 3/I0POBBIO
[ToTpeGHOCTD B (PU3HUUECKOM COBEPILICHCTBOBAHUH, 3aHATHIX JIP 5.2
CIIOPTUBHOO3/I0POBUTEIILHON 1€ATEIbHOCTHIO
AKTUBHOE HETPUATHE BPETHBIX MPUBBIYEK U MHBIX ()OPM MPUUNHEHHS Bpena JIP 5.3
($u3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO
6. TpynoBoe BocnuTaHue
I'oTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOI00ueE. JIP 6.1
['0TOBHOCTB K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOW U COLIMATIbHOM JIP 6.2
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHATH TaKyIO J€ATEIbHOCTb.
HuTepec k pa3nuuHbiM chepam npodeccuoHaNbHON AeITeTbHOCTH, YMEHUE JIP 6.3
COBEpIIaTh OCO3HAHHBIN BBIOOp OyAyIlIel npodeccun U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI.
["'OTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSHKEHUN JIP 6.4
BCEH KU3HHU.
7. JKoJI0THYECKOEe BOCTIMTAHHE
ChopMupOBaHHOCTH SKOJIOTHYECKOM KyIbTYpbl, HOHUMaHHUE BIMSIHUS COLUAIBHO- JP 7.1
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIBHOU CPEJIbI,
0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOIMYECKHX MPOOIeM.
[InanupoBaHue U OCYLIECTBICHUE NEUCTBUI B OKPYIKAIOILEH Cpeie Ha OCHOBE JIP 7.2
3HAHHUA LeJeW yCTONYMBOrO Pa3BUTHUS YEJIOBEUECTBA.
AKTHBHOE HENPUATHE AEUCTBUN, IPUHOCSIINX BPE OKPYKAIOILEH Cpele. JIP 7.3
YMeHue nporHo3upoBaTh HEOJArOMPUITHBIE SKOJIOTUYECKHUE MTOCIECTBUS JIP 7.4
MIPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.
Pacmmpenue onbiTa A€ATEIBHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH. JIP 7.5
8. IleHHOCTH HAYYHOI'0 ITO3HAHMS
CchopMupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO JIP 8.1
Pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTHKH, OCHOBAHHOTO Ha JAUAJIOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHpE.
CoBepHIeHCTBOBAHUE A3BIKOBOM M UATATEIbCKON KYJIbTYPbI KaK CpPEJCTBA JIP 8.2
B3aUMOJEHCTBUSA MEKIY JTHOAbMH U ITO3HAHUS MHPA.
Oco3HaHKE IEHHOCTH HAyYHOU JESTEIHhHOCTH, TOTOBHOCTH OCYIIECTBIISATh JIP 8.3

IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIBHO U B I'PYIIIIC.
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA30OBATEJIBHOI'O IPEJMETA

2.1. O0beM yueOHOr0 npeaMeTa U BUIbI Y4eOHOH padoThl

O0bem yueOHOro mpeaMera U BUAbI y4eOHOil padoThI

Buj yuedHoii pa6oTsi

0O0neM B yacax

O0bem oOpa3oBaTeIbHOI MpOrpaMMbl y4eOHOT0 IpeaAMeTa 78
OcHoBHoOe coaep:KkaHue 78
B TOM YHCJIE:

TEOpETHIECKOe 00yUIeHHE 40
MPaKTUYECKUE 3aHATHUS 38
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJeP:KAHNE 0
BT. 4.:

TEOpETHIECKOe 00yUIeHHE 0
MIPAKTHIECKUE 3aHATHUS 0
IIpoMme:xxyTounas arrecrauus (AuddepeHIUpPOBaAHHBII 3a4eT) 2
HUTOrO: 78
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1.1 TemaTHYeCKHIi IVIaH U COAepKaHUe 06111e06pa30BaTE/ILHOrO0 MpeAMeTa

Koapl 00X KOMIETEHIIUH,
JUYHOCTHBIX H

Conep:xanue yue0HOro MaTepuasa (0CHOBHOE U MPO(ecCHOHATLHO- npeaAMeTHBIX
HaunmenoBanue O0bem
pa3IeiIon 1 Tem 0pl/IeHTI/IpOBaHHOG),HQIﬁOpaTOprIe U IMIPAKTUYECCKUE 3aHATHUSA, - pe3yJabTaTros,
NPpUKJIAAHON MOYJIb (l)opanOBaHmo
KOTOPBIX CNIOCOOCTBYET
IJEMECHT NMPOrpamMmmbl
1 2 3 4
OcHoBHoOE cojiep:kanne 1
Pa3nen 1. OcHOBBI CTPOEHNS BellecTBa 8
Tema 1.1. OcHoBHoOE cojiep:kanmne 6 OK 01
Crpoenue atoMoB | TeopeTnueckoe o0yueHune 4
XUMHAYECKHX
SJIEMCHTOB 1 CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPUTypaIus aToMa.
npupoAa Kraccuukanms XUMAYECKHX JIEMEHTOB (-, P-, d-371eMeHTbI). BaieHTHBIE 2JICKTPOHBI.
XuMpHeckon BasleHTHOCTB. DIIEKTPOHHASTIPHPOIA XUMUIECKOM CBA3U. DIIEKTPOOTPUIIATETLHOCTb.
CBASH KoBanenTHas cBsi3b, €€ pa3HOBUIHOCTH HMEXaHU3MBbl 00pa30oBaHus (0OMEHHBIH U JOHOPHO- 4
aknenTopHsiit). MlonHas cBsi3b. MeTammudeckas cBsi3b. BogopoiHas CBs3b.
MexmoJieKyIsIpHbIe B3aUMOJIEHCTBUSL.
U3zotomnbl, ocHOBHOE W BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3AIHsI aTOMHBIX OpOUTAJICH.
IIpakTHyeckue 3aHATHSA 2
Penrenue npakTuveckux 3alaHUii Ha COCTAaBIICHHUE 3JIEKTPOHHO-Tpadudeckux hopmyi sanemenTos 1—
4
TIEPHOIOB.
Pemenue 3agannii Ha UCMOIB30BaHUE XMMUYECKOM CUMBOJIMKY M HA3BAaHHUH 2
COEAMHEHHNH TOHOMEHKIIaType
MEXIYHAPOIHOTO COI03a TEOPETUIECKON M MPUKIATHOW XUMHUN U TPUBHAIBHBIX
Ha3BaHUH AJISICOCTABIICHUS
XUMUYECKUX (POPMYJI ABYXaTOMHBIX COEAMHEHUN (OKCHUIOB, CYNIb(QHUI0B, TUAPHIOB U T.I1.) U APYTHUX
HEOPTaHWYECKUX COSAMHEHUI OT/IEIBHBIX KIIACCOB.
Tema 1.2. OcHOBHOe coiepKaHue 2 OK 01
Ilepuoaunueckuit OK 02
3aKOH W Talbmuua Teopernyeckoe 00yyeHue
JLH. Menpencesa IIpakTH4eckue 3aHATHSA 2
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[Tepuonuueckas cucreMa xummuaeckux snemeHToB [I.1. Menneneera. dusnveckuii cMbich
[lepuoanueckoro 3axona J[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHUEM
XUMUYECKOro 3eMenTa B [lepuonuyeckoil cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHHE
[Tepnomnueckoro 3akona [[.1. Menneneena. [Iporaosst JI.M1. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.

Perienre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUIN Ha XapaKTEePU3AIUI0 XUMUIECKUX
3JIEMEHTOB

«MeTtammnueckue / HEeMETAUTMIECKHE CBOMCTBA, SIEKTPOOTPUIIATEIBHOCTD ¥ CPOJICTBO K 3JEKTPOHY

XUMUYECKUX JIEMEHTOB B COOTBETCTBHE C UX JICKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B TMEPUOINYECKON
cHCcTeMe XuMHIeCcKuX 3j1eMeHToB .M. MenaeneeBay.

Paznmen 2. XumMuueckne peakuuu

Tema 2.1. Tumnsr
XUMHNYCCKHUX
peaxuuii

OcHoBHOe coiepkaHne

Teopernyeckoe o0yueHue

Knaccudukanys u TUIBI XUMUYECKUX PEAKIUN C yJacTHEM HEOPraHMYECKHUX BELIECCTB.
KoanuecTBeHHbIE OTHOLIEHUS B XUMHH. OCHOBHBIE KOJIHYECTBEHHBIE 3aKOHBI B XUMUH U PaCUYCTEI 110
YPaBHEHUSIM XUMHYECKHX peakunii. Monb Kak eluHMLIA KOJMYecTBa BemecTsa. MossipHas Macca.
3aKOHBI COXpaHEHHS MACChl ¥ SHEpTUH. 3aKoH ABOraapo. MomnsipHbIil 00beM ra30B. OTHOCHTETbHAS
IUIOTHOCTb I'a30B.

Peakunyn xommiekcooOpa3oBaHus ¢ yUacTHEM HEOPraHWYECKUX BEIIEeCTB (Ha mpuMepe
THJIPOKCOKOMIUICKCOB ITUMHKA U aJ'IIOMI/IHI/ISI).

IIpakTHYeckue 3aHATHS

Cocrapnenne ypaBHCHHI peakluii COeTMHECHHUS, PA3JI0KEHNUs, 3aMEeIeHNsI, 0OOMEHa. Y paBHEHUS PeaKITHil
TOpPEHMsI, HOHHOTO OOMEHa, OKHCIICHHSI-BOCCTAHOBIICHUSI.

PacueT xonngecTBEHHBIX XapaKTCPUCTUK UCXOAHBIX BEHICCTB U NIPOAYKTOB PCAKIIUH. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIIUU COSAMHEHUS, €CITH OJHO M3 BEIECTB JIaHO B N30BITKE
W/WIH CONEPKUT puMecH. Pacuer MaccoBoi Wi 00bEMHOH JI0JIH BBIXO/A MPOJYKTA PEaKIHH
COCIMHCHIS OT TEOPETUIECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHHMIA Ta30B. PacdeT macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa PEAKIIH, ECIIH OJTHO M3 BEIIECTB JaHO B BUJE PACTBOPA C OMPEAEICHHON
MacCOBOM J10J1€li PaCTBOPEHHOTO BEIIECTBA.

ypaBHeHI/IS[ OoKHucJIeHusI-BoccTaHOoBIeHUs. CteneHb okuciieHns. OKUCIUTEb U BOCCTAHOBUTEb.
OKHCIUTEIFHO- BOCCTAHOBUTECIIBHBIC p€aKkuuu B MpUPOAC, IPOU3BOACTBCHHLIX IMPOLECCAX U
KU3HEACATCIIbHOCTU OPraHN3MOB. OKHCIUTEILHO-BOCCTAHOBUTEIHHBIN noTeHUIHAJI CPEABI. CocraBieHue
" YpaBHUBAHUC OKUCIIUTCIIBHO- BOCCTAHOBUTCIIbHBIX pCaKLII/Iﬁ METOJA0OM 3JICKTPOHHOI'O Oamnanca.
Tunmanasie HCOPraHNYCCKUC OKUCIIUTEIIN U

BOCCTaAaHOBUTCIIN. 3J'IGKTPOJ'II/13 pacTBOPOB U pacCIlsIaBOB CoJIeH.

OK 01
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Tema 2.2.
DIEKTPONIUTHIECKA
sl MACCOLIMAIUS U
HOHHBII 00MeH

OcHoBHoOe CoA€CpKaHue

TeopeTuueckoe o0yueHue

Teopus 37AeKTpOIUTHICCKON qucconmanuy. Peakun nonHoro ooMerna. CocTaBieHHE peaKIii HOHHOTO
oOMeHa ITyTeM COCTaBIICHHSI WX TTOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUI.

I'mnponus coneii. 3HaueHwe THAPOIN3a B OMOJIOTHYECKNX OOMEHHBIX Tporieccax. [Ipumenenue ruaponmza
B ITPOMBIIIVICHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopaTtopHast paboTa «Peakmum ruapomsay.

OK 01

HccnenoBanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U UX
peakuuii ¢
pacTBOpamH IesIoun ¥ KapOoHaTa HaTpus. CocTaBlIeHUE peaKklMil IHAPOIN3a CONCH.

KonTpoasnas
pa6ota 1

CTpOCHI/IC BCIICCTBA U XUMHNYCCKHUEC PCAKLINN.

Pazpgen 3.

CTpoeHue H CBOMCTBA HEOPraHUYECKHUX BelleCTB
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Tema 3.1.
Knaccudukarnmus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPraHM4eCKUX
BEILIECTB

OcHoBHOE CoAepkaHue

Teoperuyeckoe 00yueHue

[Ipenmer Heopranuveckoi XuMuH. B3aumMocss3p Heopranndeckux BemecTs. Kinaccuduxanus
HEOpraHuYecKkux BemiecTs. [IpocTeie u cnoxHbIe BemecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX BELIECTB
(oKcuabl, THAPOKCHIBI, KUCTIOTH, coyin). HoMeHKnaTypa 1 Ha3BaHHE HEOPraHWYECKUX BELIECTB UCXOS
13 UX XUMHUYECKON (POPMYJIBI MIIM COCTABJICHNE XMMHUYIECKOH (hOpMYIIbl HCXO/s U3 Ha3BaHUS BELIECTBA 110
MEXAYHApOJHON WM TPUBUAIBHOW HOMEHKIIATYpE.

MexMonekymspHble B3auMoaerHcTBUsA. Kprucrannorunparsl. ArperaTHble COCTOSTHHSI BELLECTBA.
Kpucramnmueckue u amopdHble BeecTBa. THITBI KPUCTAIIMYECKUX PEILIETOK (aTOMHasl, MOJIEKYJIIpHas,
WOHHAs!, METAJNTN4ecKasi). 3aBUCHMOCTh (PU3NUECKUX CBOICTB BEIIECTBA OT THIIA KPUCTATITUIECKON
pemietky. [IpuarHbBI MHOr0OOpa3ust BELIECTB.

CoBpeMeHHBIE TIPEICTABICHNS O CTPOSHUH TBEPBIX, JKUAKHX U ra3000pa3HbIX BellecTs. XKuakue
KPUCTAJIIIBL.

IIpakTHYeckne 3aHATHSA

Pemenne 3amaq Ha pacdeT MaccoBOW JOIHM (MAacChl) XUMUYECKOTO 3JIeMEHTa (COCIMHEHUS) B MOJICKYJIC
(cMecH). Perienrie mpakTHYECKUX 3aJJaHUH TIO KilacCU(UKAIMH, HOMEHKIIATYPE U XUMHUYECKUM (QopMyiam
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (HaSI)IBaTB 1 COCTAaBJISITH Q)OpMyHBI XUMHWYCCKHNX BCUICCTB,
OTIpPENEIIATh MPUHAJIEKHOCTD K KIIacCy).

Uctounnkn xumudeckoil mHopMarmu (HaydHas W y4eOHO-HaydyHas JIMTeparypa, CpeicTBa MacCOBOU
uHpopmanum, cerb HHtepHer m napyrue). Ilowck uHpopMmauuu 1o Ha3BaHUSIM, HAEHTH(UKaTOpam,
CTPYKTYPHBIM (pOpMYyJIaMm.

OK 01
OK 02
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Tema 3.2. ®uzuko- | OcHOBHOE colepKaHNE 12 OK 01
XHMHIHECKHC Teopernueckoe o0y4yenue 6 OK 02
CBOIiCTBa
HEeOpraHHYECKHX Mertamiel. OOmue (u3udecKkne M XUMHYECKHe CBOWCTBAa MeTauioB. CrocoObl Mmony4eHns. 3HadeHHe
BeIECTB METaJUIOB U HEMETAJUIOB B IPUPOJIE U KHU3HEACSITEIbHOCTH YelloBeKa U opranu3mMoB. Kopposus Metanios: 2

BUJBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

Hemeramnpl. O6mue pu3ndeckie 1 XUMHISCKHAE CBOMCTBA HEMETAIIOB. TUITHYHBIE CBOWCTBAa METAIOB

IY-YII 2

rpyni. Knaccuukanus u HOMEHKIaTypa coeIMHEeHUi HeMeTanioB. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB

B IIpUpOJIE.

XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUICCTB (OKCHJIOB, TUAPOKCHUIOB, KUCIIOT,

cojeid U zp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHCHHI, 2

BBICHIUX OKCHUIOOB U TUAPOKCHUIOB.

I[IpakTHYecKkue 3aHATHSA 4

CocTaBreHue ypaBHEHHM XMMHUYECKHUX PEaKLUUH C y4acTHEM IMPOCTBIX U CJIOXKHBIX HEOPTaHWYECKHX

BEIIECTB: OKCHIOB METAUIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIIOT,

OCHOBaHUI 1 aM(OTEPHBIX IMIPOKCUIOB, HEOPIraHUYECKUX COJIEH, XapaKTepU3YIOLINX X CBOICTBA. 4

Pemienne mpakTHKO-ODMEHTUPOBAHHBIX TEOPETHMUECKMX 3aJaHMil Ha CBOMCTBA M IOJIyYEHHE

HEOPraHMYECKHUX BELIECTB.

JlaGopaTopHble 3aHATHSA 2

JlaGopatophas pabota «CBoHCTBa METAJUIOB U HEMETAIIIOBY.

UccnenoBanne ¢Qu3MUECKMX M XUMHUYECKHX CBOMCTB METAlJIOB W HEMeTauloB. PerieHue 2

OKCHCPUMCHTAJILHBIX 3aJa4d I10 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIOB M HEMECTAJIJIOB, IIO

pacro3HaBaHUIO U TIOJTYYCHUIO COCTUHEHUI METANIOB M HEMETAJLIOB.
Tema 3.3. OcHoBHOe coiep:kanue OK 01
[ponssonctso Teopernueckoe odyyenue 2 OK 02
HEOPraHNYCCKUX
BEILECTB. T T —. O6HII/IC MMpeACTaBJICHUA O HpOM‘I‘)IIHHeHHIJX crocobax MMOJIy4YCHUA XUMHYCCKHUX BEIICCTB (Ha ImpuMepe

MIPOM3BOJICTBA AMMHAKa, CEPHOM KHUCIOTHI).
1 IPUMCHCHHC B UYepHas 1 uBeTHast MeTauryprus. [IpakTnueckoe NpUMEHEHHE IEKTPOIN3a AJIs IOy YEHUS 2
6BITy 1 Ha IICIT0OYHBIX, HICJIOYHO3CMCIIBHBIX METAJIJIOB U aJIIOMUHUA. CTeKJIO ¥ CHIIMKaTHAs ITPOMBITIJIICHHOCTD.
TIpOU3BOACTBEC [Ipo6GiemMa 0TXO/I0B ¥ TOOOYHBIX IPOITYKTOB.

IIpakTHYeckne 3aHATHSA 2
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3a):[aHPII>i 0 pojin HeOpFaHI/I‘lCCKOﬁ XUMUHU B PA3BUTUU MCIUIIUHEI,

CO3JITaHUM HOBBIX MaTEpUaNiOB (B CTPOUTENILCTBE U AP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 2
SHEPIuu
(ampTepHATUBHBIE HCTOYHUKHU SHEPTHH) B PEILICHUU IPOOIJIEM 3KOJIOTUUECKOH, IJHEPTeTHIECKOH U
MUILEBOH 6€30I1aCHOCTH.
KonTpoabnas Croii
BOMCTBA HEOPTAHNUECKUX BELIECCTB. 2
padora 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BellecTB 28
Tema 4.1. OcHoOBHOE coiep:KaHue OK 01
Knacenduxanns, TeopeTnueckoe ofyuenue
CTpOEHUE U —
[Ipenmer oprannueckoil xumun. B3anMocBs3p HEOPraHUUYECKUX U OPTaHUYECKUX BEILIECTB.
HOMEHKIIaTypa XUMHUYECKOE CTPOCHHE KaK MOpAJAOK COEIMHEHHs aTOMOB B MOJIEKyJieé COIJIACHO HX BaJ€HTHOCTH.
OpraHHYEeCcKHX OCHOBHbIE TOJIO)KEHUSI TEOPUH XHUMHMYECKOTO CTPOEHMs OpraHmdeckux coeanHeHuil A.M. Bbytneposa.
BEIIECTB VYrnepoaHbIil CKeleT OpraHuYecKkoil MousieKyidbl. MonekynspHble W CTPYKTypHbIE (pa3BepHYTHIE,
COKpallleHHbIe) XUMHUYeCKHe (HOpMYIBl. 3aBHCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO CTPOCHUS]
MoJiekyn. M3omepus ¥ M30Mepbl (CTPYKTypHas, reoMerpuueckas (Iuc-TpaHc-uzomepus). KpaTtHocTb
XUMUYECKOH CBSI3H.
[onstne o ¢QyHxOMoOHaNBHON Tpymme. [IpUHIMIBI KiIaccu(UKAIMA OPraHUYeCKUX COEJIWHEHHH.
MesxayHapogHasi HOMEHKJIATYpa U IPUHIMIIBI HOMEHKJIATYPbl OPraHMYeCKUX COCAMHEHHH.
I[IpakTHYecKkue 3aHATHS 2
Homenknarypa oOpraHu4eckux COEAMHEHHWH OTAENbHBIX KJIAacCOB (HACBHIIICHHbIE, HEHACHIIICHHbIE U
apOMAaTUYECKHE YTJIEBOJNOPOABI, CHUPTHI, (EHOJIBI, aJabIEruibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Ip.)
CocraBiieHUE TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYI]l OPraHMYECKHX BEIIECTB OTIEIbHBIX 2
KJIaCCOB, MCIIOJIB3YSl X Ha3BaHMA IO CHCTEMAaTHYECKOW HOMEHKIaType. Pacdersl mpocreiimei ¢hopmyisl
OPTaHNYECKON MOJIEKYJIB,
MCXOJIs U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CpoiictBa | OcCHOBHOE cofiep:kaHue 14 OK 01
OpraHMICCKHX TeopeTnueckoe 00ydenne 10 OK 02
COETMHEHHH — —
DU3NKO-XUMHUECKHE CBOWCTBA OPTaHNIECKUX COEAMHEHUH OTAEIBHBIX KJIacCOB (0COOEHHOCTH
KJaccu(puKaMy 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHUECKHM P 1 o0mast GopmyJia; H30MepHs;
(pm3nyecKue CBOICTBA;
XMMHUYECKHE CBOMCTBA; COCOOBI MOTyYeHHUS):
— IIpEJIeNIbHBIE YIIIEBOIOPOAbI. [ 'OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX HCTOUYHHUKOB TEIIa B
MIPOMBIIIEHHOCTH U ObITY. CBOKWCTBA MPUPOAHBIX YTICBOJOPOIOB, HAX0XK/IEHHE B IPHPOJIE U 2

MIPUMCHCHHE aJIKaHOB;
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— HempeJebHBIC U apOMaTHIECKHE YTIeBoA0poabl. [lonuMepur3aiust STHIIeHa Kak OCHOBHOE HAITPaBIICHHE
€ro WCIONb30BaHus. ['opeHne aneTuiieHa Kak HCTOYHHUK BEICOKOTEMIIEPATypHOTO IJIAMEHU JUIS CBAPKHU U
pe3ku

METAaJLIOB;

— KHCIIOPOJICOJICPKAIINE COSAMHCHUS (CHUPTHI M TPOCThIE 3(PUPHI, (EHOJBI, ANbICTHIBI U KETOHBI,
KapOOHOBBIE KHCJIOTHI U HMX MPOM3BOJHBIC). [IpakTHUeckoe NMPUMEHEHHE ITHJICHIJIMKOJS, TIIHMIICPUHA,
¢enomna. [Ipumenenne dopmanprernaa, aneTalbIernaa, YKCyCHONH KUCIOTH. MBUTa KaK CONH BBICIIMX
KapOOHOBBIX KHCIIOT. Motoriue

CBOMCTBA MBIJIA;

— a30TconeprKaIIre COSTNHEHHUS (AaMUHBI 1 aMUHOKHUCIIOTBI, OCJIKH).

Knaccudukamms n 0coOeHHOCTH OpraHUYECKHX Peakiiii. PeakiimoHHbIe IEHTPHI. Pannkansl.
[IepBoHauanbHbIE
MOHATHS O THIAX U MEXaHW3MaX OPraHMYECKUX PEaKLUil.

HpaKanecKne 3AHATHUSA

Pemenne nenovek npespameHnii Ha TEHETHYECKYIO CBA3b MEXKAY KJIacCaMy OPraHMYECKUX COEINHEHHM C
COCTABJICHHEM Ha3BaHUN OPraHUYECKUX COCAMHEHHMU 10 TPUBHAIILHON WIA MEXAYHApPOIHON
CHUCTEMAaTH4YECKON

HOMEHKJIaType. Penenne pacdeTHBIX 3a4a4 10 YpaBHEHHAM PEAKIMH C y9aCTHEM OpTraHUYECKUX BEHIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatopnas padota «llonyueHue 3TuneHa v U3y4eHHE €ro CBOMCTBY.

[Tony4enue sTuneHa U3 3TaHoIIa B Ja0OPaTOpUH U U3YUYEHHUE ero GU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBinenue peakuuii IPUCOSINHEHUS U OKHUCIICHUS Ha IPUMeEpe ATUiIeHA. Pertenne pacyeTHbIX
3aJay C UCIOJIb30BaHUEM IIJIOTHOCTH I'a30B 110 BOAOPOIY U BO3IYXY.

Tema 4.3.
Opranunueckue
BCIIIECTBA B
JKU3HEIEATEILHOCT
1 4YeJIoBeKa.
IIpousBoaCcTBO U
MPUMEHEHUE
OpTraHUYECKUX

OcHoBHOe coiep:kanue

Teopernyeckoe o0yueHue

buoopranudeckue coenunenus. [Ipumenenne u Guosnoruyeckasi posib yriaeBo1oB. OKUCICHUE YITIEBOIOB
— MCTOYHUK JHEPTHH KUBBIX OpraHu3MoB. O0iacTi mpuMeHeHns aMUHOKHCIOT. [IpeBpamenus: 0eiaxoB
nuiy B opraHusme. buonorndeckune ¢yHxnum OenkoB. buonmormueckue ¢yHKIMM XupoB. Pomb
OpPraHWYEeCKOW XMMHUH B PEHICHNH MPoOJIeM MUIeBor 0€301acHOCTH.

HyxneunHoBele KHCHOTBI: cocTaB U cTpoeHue. CTpoeHne HykiIeoTHI0B. COCTaB HYKJIEHMHOBBIX KHCIOT
(AHK, PHK). Poip HyKJI€MHOBBIX KHUCIIOT B KU3HEAEATEIHHOCTH OPTaHU3MOB.

OK 01
OK 02
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BEIIICCTB B ITpon3BOACTBO OpraHUYECKUX BEILECTB: IPOMU3BOACTBO MeTaHOJa, Iepepaborka HedTu. IloausTunen kak
NPOMBIIIIEHHOCTH | KDYITHOTOHHKHBIM TPOJYKT XMMHUYECKOro npoussonctsa. [lpumenenue stunena. IlpoumssonctBo u
IIPUMEHEHUE KaydyKa U Pe3UHBI.
CuHTeTHYECKHE M HCKYCCTBCHHBIE BOJIOKHA, UX CTpOCHHE, cBoiicTBa. IIpakTHuyeckoe HCIOIb30BAHUE
BOJIOKOH. CHHTETHYECKHUE IUIEHKN: U30JIIIUS U1 IIPOBOIOB, MEMOPAHBI AJIsl ONPECHEHHSI BOJIbI, 3aILIUTHBIC 2
IUIGHKA A1 aBTOMOOWIIEH, MJIacThIpH, XUPYpruueckue MoBs3KHM. HoBble TeXHOIOTHMHM JaabHEHUNIEero
COBEPILICHCTBOBAHUS ITOJUMEPHBIX MaTEPHUAIOB.
Ponp opranmueckoll XMMHUHM B pEIICHUH MPOOJEM SHEPreTHUEcKol 0e30MacHOCTH, B Pa3BUTHH
MEIWIUHBI, CO3JAaHUM HOBBIX MAaTE€pPHAaJOB, HOBBIX HMCTOYHHKOB JHEPIruH (alIbTEepHATHBHBIC
HMCTOYHHUKH DHEPTHUH).
IIpakTHYecKkue 3aHATHS 2
Pemenue npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUH 10 COCTaBJICHUIO XUMHUYECKUX PEAKLUH,
OTPaKAIOIUX XUMHUECKYIO0 aKTUBHOCTb OPTaHMUYECKUX COCIUHEHUH B Pa3IMUHBIX Cpegax 2
(TIpUpOdHBIX, OMOIOTHYECKHUX,
TEXHOT'CHHBIX ).
Kounrpoabnas .
CTpyKTypa ¥ CBOMCTBA OPIraHUYECKUX BEIIECTB. 2
padora 3
Paznen 5. Kunernyeckune u TepMoIuHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKiui 12
Tema 5.1. OcHoBHOe coiep:kanue OK 01
Kunernmieckne TeopeTnueckoe ofyuenue 2 OK 02
3aKOHOMEPHOCTH Xumuyeckue peakuuu. Kiraccuduxannss XMMHUECKHX peakiuid: 1mo (a3oBOMy COCTaBy (TOMOTEHHBIE U
IpOTEKaHUs reTEepPOreHHbIE), 110 UCIOIB30BAHHUIO KaTAIN3aTOPa (KaTAIUTHYECKUE U HEKaTATUTHIECKHE).
XUMUYECKHUX CKOpOCTh peakllii, €€ 3aBUCHMOCTh OT PAa3UYHBIX (PAKTOPOB: TMPHUPOJBI PEArHPYIONIUX BEIIECTB,
peaxmii KOHIIEHTPALlMM pearupyonIrx BeIIeCTB, Temueparypsl (paBwio Bant-I'odda), miomann peakunoHHON 2
MOBEPXHOCTH, HAUTNYHS KaTanu3aTopa. Poib kaTanu3atopoB B MPUPOJIe U MPOMBIIIJICHHOM ITPOU3BO/ICTBE.
OHeprus akTHBalMU. AKTHBHPOBaHHBIM Komruiekc. Karammsatopsl u karanus. Ponb karanu3aTopoB B
MPUPOAE U MPOMBIIIJIEHHOM IPOU3BOACTBE.
JlaGopaTopHbIe 3aHATHSA 2
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WzyueHne 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakiMyd OT KOHIICHTPAIUW pPEarupyrolluX BEIICCTB W
TEMIIepPaTyphl.

JlaGopatophas paboTta Ha BEIOOD:

1. JlaGoparoprnas pabGora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAaKIMH OT KOHIEHTPAaIMu
pearupymoommx BemecTB». lcciaenoBaHue 3aBHCUMOCTH CKOPOCTH PEaKIMM OT KOHICHTPAIWU.
Omnpenenenne KOHCTAHTBI CKOPOCTH Peakuy rpaduaecKuM METOIOM.

2. JlaGopatopnas pa6orta «OmnpeneneHne 3aBUCHMMOCTH CKOPOCTH PEAKIHMH OT TEMIIEPATyphD.
HccnenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIepaTyphl. Pacdet sHepriuy akTHBaLMU PEaKIHH.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHUI Ha aHANN3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH
XHUMUYECKOH peaku.

Tema 5.2.
TepmoauHaMuyecK
re 3aKOHOMEPHOCTH
MPOTEKAHUS
XAMHYECKHX
peaKLHid.
PaBHOBecue
XAMHYECKHX
peakuuii

OcHoBHOE CoAepKkaHue

TeopeTquCKoe oﬁyqelme

Knaccudukamms XuMUIecKUX peakiuii: o TeroBoMy 3Q(exTy (93K30TepMHuUecKue, SHAOTEPMUIECKHE),
mo obparumoctu (oOpatuMbeie W HeoOpaTumble). TermmoBble 3PQEKT XUMHUYECKHX PEaKIIH.
Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMUYECKOe PAaBHOBECHE U €r0 CMEIEHUE MO
NEeUCTBUEM Ppa3IM4YHBIX (PAKTOPOB (KOHLEHTPALMUSl PEAarcHTOB MM MPOLYKTOB PEAKLIWH, HAaBIICHHE,
TeMIeparypa) IJisl CO34aHUs ONTUMAIIBHBIX YCIOBUI IPOTEKAHUS XUMHYECKHUX MIPOLIECCOB.

[Tonsitre 06 sHTaNBIUK M SHTpOoTHA. DHeprus ['nd06ca. 3akoH ['ecca u cnencTBus u3 Hero. Pois cMerenns

PaBHOBECH: B TCXHOJIOTHUICCKUX ITPOLICCCAX.

IIpakTHYeckue 3aHATHS

[punnun Jle llatense. BiusiHue pa3nuuHbix GakTOpPOB Ha H3MEHEHHE PABHOBECHUS] XUMHUYECKHIX
peakiuii. 3aKoH IEUCTBYIOLIMX MacC U KOHCTaHTa XMMHUYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX
KOHIIEHTPAIMI pearupyolyux BEMECTB U MPOyKTOB peakiuii. PacueTs! TermmoBoro ¢ dekra peakiuu.
Pemienue npakTMKO-OpUEHTUPOBAHHBIX 3aJjaHUI Ha TpuMeHenue npunnuna Jle-1larenbe 1151 HAX0XKACHUS
HaIPaBJICHUS CMEIICHUS PABHOBECHS XMMHUYECKOM PeaKkIMU U aHau3 (DaKTOPOB, BIUSIONINX Ha CMEIIEHUE
XMMHYECKOTO PaBHOBECHSL.

OK 01
OK 02

JlaGopaTopHbIe 3aHATHSA

JlaboparopHas pabora «/3yueHre BIUSHUS Pa3InIHBIX (PAKTOPOB Ha CMEIICHHE XUMUYECKOTO
paBHOBecus». VccienoBanye BIUSHUS U3MEHEHUSI KOHIEHTPALUU BEIIECTB, PEaKIIUU CPEIIbl U
TeMIIepaTypbl HA CMEILICHUE

XUMUYECKOro paBHOBecHs. CpaBHEHHE MOIYUYEHHBIX PE3YJIBTATOB C TEOPETUUECKU MPOrHO3UPYEMBIMHU HA
ocHoBe npuHnuna Jle [latense.

KonTtposbHas
pab6ora 4

CKOpOCTh XUMHUYECKOH PEaKIH U XUMUYIECKOE PaBHOBECHE.

Paspnen 6.

JducnepcHble cUCTEMBI

10
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Tema 6.1. OcHoBHOe cojiep:KaHne OK 01
Hucneperbre Teoperuueckoe ody4enue OK 02
CHCTEMBI 1 OK 07
(baKTophl HX HucnepcHble cucteMsl. Komonansie cuctemMsl. ICTHHHBIE pacTBOPHI.
CTOP'I‘I{)HBOCTPI PactBopenue kak ¢usuko-xumuueckuii mponecc. PactBopbl. CriocoObl TPUTOTOBIIEHHSI PAacTBOPOB.

y PactBopuMocTs. MaccoBast 107151 pacTBOpeHHOTO BenlecTa. [IpeaensHo JomyCcTUMbIe KOHIIEHTPAIMU M UX

HCIIOJIb30BaHKE B OLIEHKE IKOJIOIMYECKOM 6e3011acCHOCTH.

Knaccudukamusa nucnepcHsix cucteM Ho cocraBy. CTpoeHHe W (DakTOpbl YCTOWYMBOCTH JTUCIIEPCHBIX

cucreM. PacriosHaBaHue MCTUHHBIX PacTBOPOB, KOJUIOWAHBIX PACTBOPOB M I'PyOOAMCIEPCHBIX CHUCTEM.

Crpoenne wmuuembl. PaccenBanme cBeTa IHpH IPOXOXKAECHHUM CBETOBOIO IIydKa Yepe3 ONTHYECKH

HEOJHOPOHYIO0 cpeny (3ddexra Tunnans).

[pakTnyeckune 3aHATHS

Pemenue 3anay Ha IPUTOTOBJIIEHNUE PACTBOPOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aI[aHHI>'I Ha JUCTICPCHBIC CUCTCMbI, UCITIOJIb3YEMBIC B

OBITOBOM M ITPOU3BOJICTBEHHOH JIEATEIFHOCTH YEIOBEKA, C MIO3UIIMN IKOJIOTHIECKOM Oe30MacHOCTH

MIOCJIEICTBUH U

TPaMOTHBIX PEIICHHUI TTPOOIIEM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coiep:kanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB

JlaGopatophas pabora «IIpuroroBineHne pacTBOpOB».
JIUCIIEPCHBIX CUCTEM . .
P [IpuroroBienne  pacTBOPOB  33JaHHOM  (MOJSPHOI)  KOHHIEHTpauuu (C  MPaKTUKO-

OPUCHTHUPOBAHHBIMH BOIIPOCAMU ), OIIPECACICHUE CPE€Abl BOAHBIX paCTBOPOB.
UAeHTU(OUKAINN p p p ), ompen PeA A p p

JlaGopartophas pabora «lccinenoBaHne AUCHEPCHBIX CUCTEM.

[IpuroroBineHue M H3y4EHUE CBOMCTB JUCHEPCHBIX CHUCTEM pAa3HBIX BHJOB: CYCIIEH3HMM, 3MYJIbCHUM,

KOJUIOMJHOT'O pacTBOpa. CpaBHeHI/Ie CBOMCTB UCTHUHHBIX U KOJUIOMAHBIX PAaCTBOPOB, BBIABJICHUEC OCHOBHBIX

pasnuIuil MEXIy HUMH.
KonTpoabnas

HucnepcHble CUCTEMBI.
pa6ora 5
Paznen 7. KauecTBeHHBIE peakiii 00HAPY:KEHHSI HEOPTAHUYECKUX U OPraHNYeCKHX BellecTB
Tema 7.1. OcHoBHOe coiep:kanue OK 01
Obnapysenne IpakTnyeckue 3aHsATHS OK 02
HEOPraHM4eCKUX

KaTHOHOB M1 aHMOHOB

KavecTBeHHbIE XMMUYECKHE PEAKIINU, XapaKTepHbIE I OOHAPYKEHUSI HEOPTaHNYECKUX BEIICCTB
(xaToHOB M aHMOHOB). COCTaBNIeHNE YPaBHEHUH peakuuii oOHapykeHus: KaTHOHOB [-VI rpynn u
AQHHOHOB, B T.4. B MOJICKYJISIPHON 1 HOHHOH (popMax.

Peakiuu oOHapyxeHns1 HEOPraHUUECKUX BEIECTB B pealIbHBIX 00bEKTaX OKPYKAIOLIEH Cpeabl.

JlabopaTopHbIe 3aHATHS
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OO6HapyXeHNEe HEOPTAaHNICCKIX BEMIECTB (KaTHOHOB [—VI rpyII uiix aHHOHOB) € UCITOJIB30BAaHUEM
Ka4eCTBEHHBIX aHATUTHYECKUX PEaKITHH.

JlaboparopHnas paboTa Ha BEIOOD:

1. JlaGopatopHas paboTa « AHaIUTHYECKUE Peaklui KaTHOHOB |-V rpymm».

[IpoBeneHmne KaueCTBEHHBIX PEaKHi, HCIIOIB3YEMBIX AJIsi OOHApY KeHUs KaTHOHOB | rpynmel (kanus,

HaTpUsA, Maruus, aMmMoHus ), Il rpymmer Ha npumepe G6apwus, [1I rpynmer — cBunma, [V rpymmsr — 2
IIOMUHMYSA,
V rpymmst — xenesa (I u ), VI rpynmst — Hukens. OnucaHue HaOM0JaeMbIX SBIEHUIN U COCTaBICHHE
XUMHMUYECKUX PEaKIHii.
2. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKLIUU aHHOHOB.
[IpoBeneHme kKa4eCTBEHHBIX PEAKIU, HCIIONIB3YEMBIX ISl OOHAPYKEHHUS aHMOHOB: KapOoHara,
tdocdara, cynpdara, cynpduna, HuTparta, xiopuaa u ap. Onrcanue HaOIIFOIAeMBIX SBICHUH 1
COCTaBJICHHE XUMHUYECKHX PEAKIINH.
Tema 7.2. OcHoBHoOe colepaxanme OK 01
ObHapyskeHue IpakTHyecKue 3aHATHS 2 OK 02
OpPTraHUYECKUX
BEILIECTE OTIEBHBIX KauectBennsle XHMIYECKHE PEAKIMH, XapaKTepHbIC JUIs oOHapyXeHus OTACIIBHBIX KI1aCCOB
TACCOR C ;graﬂnqecxnx COeAMHEHUH: ()EHOJIOB, ANBJECTHIOB, KPaxMaja, YKCYyCHOM KHCIOTbI, AMUHOKHUCIIOT U 2
HCTIOJIL30BaHNCEM Henatypanusi 6eKOB [IPH HATrPEBaHUH, IBETHBIE PEAKIH OEIIKOB.
KadCeCTBCHHRIX CocraBiieHHE Ka4eCTBEHHBIX PEaKIMii 0OHAPYKEHHUS OPraHHUYECKUX COSTMHEHUI OT/ICTbHBIX KIACCOB.
peaxmmu JlaGopaTopHbIe 3aHATHUS 2
OOHapysxeHre OPraHMYECKUX COSTMHEHUI OT/IENIbHBIX KIIaCcCOB.
JlaboparopHas paboTa Ha BEIOOD:
1. JlaGoparopuas pa6ora «KaueCcTBEHHbIE pEaKIMU HA OT/AENbHBIE KJIACCHl OPraHMYECKUX BEIECTBY.
[IpoBeneHme Ka4eCTBEHHBIX PEAKIM, HCIIOIb3YEMBIX JJIsi OOHAPY)KEHUSI OPTaHUIECKUX BEIIECTB 2
Pa3NUYHBIX KJIACCOB: ()EHOJIOB, AJIBACTHIOB, KpaxMala, YKCyCHOM KUCIIOTbI, aMUHOKHCIIOT, OEJIKOB 1
ap. Onucanne HaOMIOAAEMBIX SIBJICHUH U COCTABIICHNE XUMUYECKUX PEAKLIUN U/ CXEM.
2. JlaGoparopHas pa6ota «KauecTBEHHBIN aHAIM3 OPraHMYECKMX COEITMHEHUH 10 (PYHKIIMOHAIBHBIM
rpynmnam.
HpOBeHeHI/Ie Ka4YC€CTBCHHBIX peaKHHﬁ, HCIOJIB3YEMBIX JJIA paCliO3HaBaHH OPraHNYCCKUX BEIIECTB
OTAENBHBIX KIaCcCOB MO (YHKLIHUOHAIBHBIM IPyIIaM: Ha IpUMEpe aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHHUPTOB U (PEHOJIOB,
JIBJETUIOB U KeTOHOB. Omucanne Hab0AaeMbIX SBJICHUI U COCTaBIICHNE XUMHUYECKUX PEaKIMi 1/ UiIH
CXEM.
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COepKaHHe (ColepKaHHe MPUKJIAJTHOT0 MOXYJIsI) 22
Paznen 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eATEIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOe cofiep:kanue OK 02
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Xumus B ObITY U IMpakTnyeckue 3aHATHS 6 OK 04
TPOMSBOACTBCHHON | 3y o orpueckas 6e30MaCHOCTH MOCITEACTBHI OBITOBO# M IPON3BOICTBEHHOI IeATeTbHOCTH UeOBEKa, OK 07
ACATEIBHOCTH CBsI3aHHAA C MEepepadOTKOM BEIIECTB; MOUCK U aHAIN3 XUMHUECKONH MH(OpMAIIUU U3 Pa3IMIHBIX
HeIoseka MCTOYHUKOB (Hay4Has U y4eOHO-Hay4dHas JUTEpaTypa, CpeACTBA MACCOBOW MH(OpMAIIHH, CETh

WuTepHeT U apyrue).

Keiicr! (¢ yueToMm Oyaytiei mpodecCHOHATBHON AesTENFHOCTH) Ha aHATN3 HHPOPMAIIHH O

MPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢ mepepabOTKOM U MOTyuYeHHEM BEIeCTB, a

TaKXe ¢ KOJIOTUIECKON 0€30MacHOCTHIO. 2

3ammuTa Keiica: [IpencraBnenue pe3ynsTaToB pelleHnS KeHCOB (BBICTYIUIEHHE C IIPE3CHTAIHeH)
*Pazmen 9.1. UccienoBanne 1 XMMHYECKHH aHAIN3 00beKTOB OHoc(epsl (118 YKPYITHEHHBIX I'PYIH ClIeaIbHOCTei/ 36
npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHoOe coepiKaHue OK 01
OcHosbl 5 JlaGopaTopHble 3aHATHS
nabopaTopHOM =
pAKTHKA B Jlaboparophas padboTa «OCHOBBI 1a00PATOPHON MTPAKTUKNY.
PO ECCHORATBHBI JlabopartopHasi mocyia ¥ XUMUYeCKue peakTuBbl. OCHOBHBIC JIA0OpATOpHBIC onepanuu. JlabopatopHoe 2

obopynoBanue. TexHuka 0€30MacHOCTH U MpaBuiia paboOTHI (TOBEJICHHS) B TA0OPATOPHH.
X Ta00paTopusIX pyA P P ( A ) partop

IMpakTnyeckune 3aHATHS 6

BrlmotHeHE TUITOBBIX PacueTOB MO TEMATHUKE SKCIIEPUMEHTa (BBIXO MPOAYKTa Peaklluy, Macca

HABECKU, 00bEM PACTBOPUTEIIA).

O0paboTKa JaHHBIX, AHATHM3 U OI[CHKA WX JOCTOBEPHOCTH (BBIYHMCICHUE CPEHETO 3HAUCHHS 6

OKCIICPUMCHTAIBHBIX TaHHBIX, HOFpeIHHOCTI/I).

[MpencraBienue pe3ynbTaToOB SKCIIEPUMEHTA B pa3invHoi popme (Tabnuna, rpaguk, oTyeT, JOKIa,

TIpe3eHTaIus).

OcHoBHOe coiep:kanue OK 01
TeopeTnyeckoe o0yueHue OK 02

Tema 9.1.2. Knaccudukanus npo0 BobI 10 BUAY U HA3HAYEHHUIO, UCXOS U3 €€ XUMUIECKOTO COCTaBa. OK 07
XUMHWYECKUH OpraHoienTHYecKre CBOWCTBA (3amax, Mpo3paqHOCTh, IIBETHOCTh, MyTHOCTH) BOABI. KHCIOTHOCTE 1
aHau3 npo6 Bogpl | IEMOYHOCTE BOABL PH cpeisr n MeTos! ee onpeeneHns. JKeCTKOCTh BO/IbI i METO/IbI €€ ONPE/ICICHHS.

CymiHOCTh METOa TUTPOBAHMUS.

Bunpl sxecTkOCTH BOJIBI (BpEMEHHAs ¥ IOCTOSIHHAA). JKecTKOCTh BOBI KaK MPUYMHA BBINAACHHUS OCaIKOB 2

i 00pa30BaHMs COJICOTIONKEHUH, UMEIOIIUX MECTO B OBITY U Ha TPOU3BOJICTBE.

CocraB coieid, BEI3bIBAIOIIUX KECTKOCTh BOABL. XUMUYECKUE MIPOLECCHI, YCTPAHSIIOIIHNE KECTKOCTh
BOJIbl. YpaBHEHUSI XUMUUECKUX PEaKui, WILTIOCTPUPYIOLIUX MPOIECChl, IPOUCXOISIINE IPU
YCTpaHEHHUH KECTKOCTH. Y CTpaHEeHHE BPEMEHHOH KECTKOCTH OBITOBBIMHU U XUMUYECKIMH CIIOCOOaMHU.
Crioco0BI ycTpaHEHUS OCTOSTHHOM KECTKOCTH.
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IIpakTHYeckne 3aHATHSA

Crioco0sI BhIpakeHUST KOHIIEHTPAIY PACTBOPOB: MAacCOBasl IOJISI PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS U

MoOJITIbHas! KOHLEHTpauu. TUTp pactBopa. PenieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3alaHui Ha

pacdeT KOHLIEHTPALXi 3arpsA3HAONINX BEIIECTB U UX CPAaBHEHUE C MPEJIENbHO T0IMYCTUMBIMU
koHueHTparusMu (ITIK).

JlaGopaTopHble 3aHATHA

HccnenoBanrue XUMHYECKOTO COCTaBa MPOO BOJIBI.

JlabopaTopHas paboTa Ha BEIOOD:

1. JIaGoparopnas paboTta « OUMCTKa BOIBI OT 3arpA3HEHHID.

Hcnonb3oBanue MeTOIOB (QUITBTPOBAHHS U aJICOPOIIMHU JIJISl OTJCIICHHS 3arPA3HEHUN B HCCIIEAYeMOM
npobe Boabl. BeiOop MeTo1a OUMCTKH B 3aBUCIMOCTH OT BHJA 3arps3HeHus. CpaBHEHHE
3(h(HeKTUBHOCTH Pa3IMIHBIX METOJIOB OYMCTKH BOJBI B Pa3HBIX YCIOBHAX (B Ja00OpaTOpu, B
JOMAaIIHUX U ITOJIEBbBIX yCHOBI/IﬂX).

2. JlaGopaTopHnas pabota «Onpeenenue pH BoIbI U €€ KUCTOTHOCTHY.

Omnpenenenune pH cpeapl ¢ TOMOIIBIO YHHBEPCATBHOTO HHANKATOPA. Mcmonp30BaHNe TUTPOBAHUS IS
orpeeneHus KuciIoTHocTy. Onpeenenue o0meld KUCIOTHOCTH BOJIBI, pacueT CBOOOTHON
kucinoTHocTU. Onpezenenne ooiei u cBodbonHol menouyHocTr. CocTaBlieHHe YpaBHEHUH peakini,
MPOTEKAIOIMX TPH OTPeIeIEHINH KUCIOTHOCTH/ IEIOYHOCTH P00 BOABI. Y CTaHOBJICHHE CITOCOOO0B
WCTIOJIb30BaHMS UCCIIEIOBAHHBIX MTPOO BOJIBI B KHU3HECATEIEHOCTH YelIOBEKa, HA OCHOBE
MOJTYYCHHBIX JAHHBIX O COCTaRBe.

3. JlaGoparopHas pabota «Onpe/ieneHne )KeCTKOCTH BOJBI U CIIOCOOBI €€ YCTPAaHEHHUSD.

Croco6bl ycTpaHeHHUs BCEX BHJIOB KECTKOCTH B 3aBUCHUMOCTH OT COCTaBa CoJiei xkecTkocTh. Permenue
3KCHepHMeHT2UIBHOI>i 3aa41 Ha BBISIBIICHUC BpeMeHHOﬁ M TIOCTOSTHHOM KE€CTKOCTH BO/JBI. OHCHKa
BEPOSITHOCTU YCTPAHEHHUS BCEX BUJIOB J)KECTKOCTH B JIOMAIIHUX YCIOBHUSIX.

Tema 9.1.3. OcHoBHOE coiep:xanne OK 01
XuMudecKuit Teoperu4eckoe o0yuenue OK 02
KOHTPOJIb KauecTBa | KauecTBeHHBINH XMMHYECKHUI COCTAB IPOIYKTOB MUTaHus. BenecTsa, Gpanbcuduuumpyromme npoIyKThl OK 07

IIPOJTyKTOB IUTAHUS

MIATaHWsA, U BEIIECTBA, 3arPs3HSIONTNE TPOAYKTHI TUTaHus1. OnpeneneHue 3arpsa3HsMomnX XUMHIECKAX
BEILIECTB B
MPOAYKTaxX MUTAHUS, OIIPEICICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOAYKTOB IMUTAHMUSL.

IIpakTHYeckne 3aHATHSA

Oprannygeckre 1 HEOPraHMYECKHE BEIIECTBA, BXOIAIINE B COCTAB MPOAYKTOB nmuTaHus. OnpeneieHne
cocTaBa OJII0/1 Ha cOJIepKAHNUE MaKpO U MUKPORJIEMEHTOB. M3ydeHue MmpeuIosKeHHBIX TperoiaBaTesieM
00T Ha TIpeIMET XUMHUYECKOTO COCTaBa, ONpeAeIeHHE A0 OT CyTOYHOH HOPMbI MaKpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJIOJIE.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 33/1a4 110 KYJIHMHAPHOW TEMAaTHKE Pa3INIHBIX THIIOB.
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JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBA MPOTYKTOB TUTAHUS.

JlaGopatopHas paboTa Ha BEIOOD:

1. Jlaboparopnas pabora « OGHapy»KE€HUE HUTPATOB B IPOAYKTAX IIUTAHMUS.

HccnenoBanne MarepwalioB TOJYKOJIMYECTBEHHBIM METOJIOM — OIPEHACICHUS HUTPATOB C
WCTOJIb30BaHueM JueHnIaMrHa (KOPHETIO B! OBOIIEH, JTUCThSI U KOUEPhDKKA KAIyCThI, TIObI
(GpyKTOB). AHAIN3 YPOBHS 3arpsA3HEHHS HUTPATAMHU 10 HHTEHCHUBHOCTH OKPAIIUBAHHS MTPOTYKTOB
peaKiuu.

2. JIaGopaTopHas pabora «McciaenoBanue MpoAyKTOB MUTaHKS Ha HAJIMYUE YIIIEBOIOBY.

HccnenoBanrne MOJIOYHBIX TMPOIYKTOB HAa HAIMYME KpaxMmana. VccremoBaHue MPOAYKTOB HA HAITHMYHUG
TITIOKO3BIL.

Tema 9.1.4.
XUMHUYEeCKUH
aHaJm3 npood
ITOYBBI

OcHoBHOE CoA€EpPKaHue

TeopeaneCRoe oﬁyqelme

Knaccudukaius moys 1o BUIy U Ha3HAYCHHUIO, UCXOJIS U3 XMMUYECKOTO COCcTaBa. MmeHTHupuKaIus
MPOOBI TOYBBI M0 €€ XUMUYECKOMY COCTaBy, OMIMCAHUE BO3MOKHOCTEH e¢ IMPUMEHEHUSL.

TpeboBaHUs K Ka4eCTBY TOYBBI PA3JIMYHOTO HazHaueHUs. OnrucaHue 0COOCHHOCTEH UCIIOb30BaHUS ITOYB
B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI YJIyUIIICHHS Ka4eCTBA MOYB B 3aBUCUMOCTH OT Ha3HAUCHUS.

OO6macTy NCTIONTB30BaHMS OPTaHIMYECKUX YAOOPEHHUI B 3aBUCUMOCTH OT KA4Y€CTBEHHOTO COCTaBA.
Onucanne oOpraHNYecKUX yaJ00peHUH U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €
Pa3HOBHUIHOCTH.

IIpakTHYeckue 3aHATHS

O6nactu Ha3HAUYeHUs (IPUMEHEHHS) TIOUBbI, UCXOS U3 KaYeCTBEHHOTO U KOJIMYECTBEHHOI'O COCTABA.
AHanu3 HOpMaTUBHOW JOKYMEHTALIHN.

Ponp HEOpraHMYecKuX BEIIECTB B KAUECTBE MUHEPAJIbHBIX YJOOPEHHH, YIIyUIINTENCH TOYBBI.
CocraB MHHEpPAJIbHBIX yI[06peHHﬁ 1 UX MIPUMCHCHUEC B 3aBUCUMOCTHU OT COCTAaBa IIOYBLI U €€
pasHOBUAHOCTH. B3anMOCBSI3b cocTaBa yI00OpEeHHA U UX BIMSHUS HA BereTaTHBHBIC CBOWCTBA U
IIJIOIOHOILIEHUE PACTEHUI.

JlabopaTopHbIe 3aHATHS

HccnenoBanre XUMUYIECKOTO COCTaBa MPOO TOYBHI.

OK 01
OK 02
OK 07
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JlaGopaTtopHas paboTa Ha BEIOOD:

|. JlaGopartopHas pabota «OOGHapy)EeHHE HEOPraHMIECKUX TIPUMECEii B MPpobax».

[TpuroroBnenue NpoOkI MOYBHI JIJIS KCCICIOBAHUS KUCIOTHOCTH/IIICIIOYHOCTH, HEOPraHUUECKUX
3arpsizHeHnid. OOHapyKEeHUE XJIIOPU- U CYIb(aT-noHOB B 1pode nousbl. CocTaBIeHNE YpaBHEHUN
peaxiuii ooHapyx)eHus. CpaBHEHHE MOTyYEeHHBIX ITOKa3aTeleld ¢ HOPMAaTUBHBIMHA (CTIPAaBOYHBIMH)
3HAYCHUSMH.

2. Jlaboparopnas pabora «Onpenenenue pH BOAHOM BBITSHXKKH MOYBbI, €€ KUCIOTHOCTH U
IeI0YHOCTIY. McclieioBaHne BOHBIX BBITSHKEK 00pa3IOB TOTOBBIX TIOYBEHHBIX CMECEH (IJ1s1 pa3HbBIX
TUIOB pacteHuii). Onpenencare pH MOYBBI ¢ UCTIONB30BaHHEM HHAUKATOPOB. OIleHKa TUTIOB TI0YB B
MIPEACTABICHHBIX 00pasnax (CHILHOKHUCTAs, KUCIIast, CIIa00KUCIasl, HeUTpaJlbHAsI, IEeIIOYHAS ).

Tema 9.1.5. OcHoBHoOE coepkanmne 10 OK 01
HgCHeHOBZHHeq) Teopernueckoe ofyuenne 2 OK 02
00BeKTOB OHochepsl —
P Y4eOHOo-HCCIIeI0BaTeIhCKUI MMPOSKT B 001aCTH UCCIEAOBaHU 00bEeKTOB Onocdeprr. O030p TeM OK 04
y4eOHO- UCCIIeIOBATENLCKUX MPOCKTOB. AJITOPUTM BBITOJIHEHHS TIpoekTa. OmnpeaeneHne npoosieMbl 2 OK 07
UCCIICIOBAHUS.
Mertop! oncka, ananm3a 1 00paboTKH HHPOPMAIMHU O TIPOSKTE B Pa3IMIHBIX HCTOUHHKAX.
IIpakTH4yeckue 3aHATHSA
ObocHOBaHKE aKTyalIbHOCTH BEIOpaHHOM TeMbl. BrlsiBiieHHE Tipo0ieMsbl rccineoBaHus. Bei6op 00beKTOB 1 2
MeTOIoB HccienoBanus. [loctaHoBka mwenelt u  3amad  ucciepoBanus. OrmpelieieHHe MPOAYKTA]
uccienoBanus. OnpenesaeHne TanoB U COCTaBICHUE TUIaHA UCCIIEIOBAHMS.
3amuTa mpoekrta: [lpencraBieHne pe3yabTaTOB BBIIOJHEHUS YYEOHO-MCCIIECAOBATEILCKIX IPOSKTOB 2
(BBICTYTIIICHHE C TIPE3CHTAIHEH ).
JlaGopaTopHbIe 3aHATHS 4
HccnenoBanue npeiio)keHHOTO 00BEKTa Ha KHCIOTHOCTD, IMENOYHOCTh, XHMHUUECKHH COCTAB
(3arpsi3HHATENH, MAKPO- U MUKPO3JIeMeHThI). OOpaboTKa pe3yibTaToB ucciieoBanus. OleHKa KauyecTBa 4
HCCIIEyeMOro O0BEKTA,
UCXOJISl U3 PE3YJIbTATOB XUMHYECKOTO aHAIIN3A.
Bcero: 78
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3. YCJ10BHA PEAJIM3ALIUU TPOTPAMMBI OBIIEOBPA30OBATEJ/IBHOI'O
INPEAMETA OOI1.12 XUMHUA

3.1. Tpe6oBaHUsA K MUHMMAJ/IbHOMY MaTePHATbHO-TEXHUYECKOMY 06ecreYeHn 1o

Jns  peanuzanuu  mporpammbl - oOmieoOpazoBarensHoro npeamera OOIL12  Xumus
MIPEAYCMOTPEH CIICIYIOIIUE CIIEIUATbHBIC TOMEIICHUS - KAOMHET XUMUYeCKUX TUCHUILINH.

O0opynoBanne yue0HOro kadnHera (HarjsiiHble MOCO0OM):
- HaOOPBI IAPOCTEPKHEBBIX MOJIENEN MOJIEKYI,

- MOJIEJIA KPUCTAIUTUNYECKUX PEIIETOK,
- KOJUICKIIUH MTPOCTHIX U CIIOKHBIX BEIIECTB W/WIIM KOJUICKIIUH ITOJIUMEPOB,
- KOJUIEKIUS TOPHBIX MTOPOJT 1 MUHEPAJIOB,

- Tabauma Menzeneesa,

- yueOHbI€ (PUITBMBI,

- muQpoBbIe 00pa3oBaTEIbHBIE PECYPCHL.

Texnuyeckue cpeacTBa 00yUeHHS:
- KOMIIBIOTEP € YCTPOMCTBAMHU BOCIIPOM3BEICHHUS 3BYKa,

- IPUHTED,

- MyJIbTUMEIUA-TIPOSKTOP C SKPAHOM,
- MyJIbTUMEIUITHAS 10CKa,

- YKa3Ka-Tmpe3eHTep [ Mpe3eHTalui.

Oo6opynoBanue Jadoparopuu 1 padounx MecT JIadopaTopum:

MEH3YPKH, TUIETKN- KaleIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIBI, IPEAMETHBIE U TTOKPOBHBIE
CTEeKJIa, IUIAHINETH JUISI KamlelbHBIX peaknui, QuiabTpoBaimbHas Oymara, IPOMBIBAIIKH,
CTEKJITHHbIE IPOOUPKH, pE3UHOBBIE MPOOKH, (hoHApUKHU, HAOOP PEaKTHUBOB, CTEKJISTHHBIE MAIIOUKH,
IITaTUBBI JUIA MPOOUPOK; MEPHbIE LMIMHJIPHI, BOPOHKU CTEKJISHHbBIE, BOPOHKHU IEIUTEIbHbIE
mmHApryeckue (50-100 mir), cTynku ¢ necTukoM, ¢apdopoBble YalIKU, THHLIETHI, (QUIBTPHI
OyMa’kHBIE, BaTa, MapJisi, YaCOBBIE CTEKJIA, MJIEKTPOIUIUTKH, JTAOOPAaTOPHBIE IITATUBBI, CIIUPTOBBIC
TOpENIKH, CIHMYKU, MPUOOp I MOJSydeHUus ra3zoB (Wi MpoOupKa C Ta300TBOJHON TpyOKoii),
Jiep KaTeNH sl MPOOMPOK, CKIISTHKH JUISI XPAHEHUS] pEaKTHBOB, Pa3AaTOUHBIC JIOTKH;, XHMUYECKHE
crakanbl (50, 100 u 200 mur); mImaTeny; MAHIETHI; TUTEIbHBIC UL, CEKYHIOMEpHI (TaliMephl),
MepHbie Tpooupku (Ha 10-20 M) u MepHbIe Ko0bI (25, 50, 100 u 200 M), BoasiHas 6aHs (WU
TEPMOCTAT), CTCKJISSHHBIC MAJOYKH;, KOoHWYeckue Kouobl aisi turpoBanus (50 m 100 mo);
UH/IMKATOpHBIE TOJOCKKM [uid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAs IIKana;
YHUBEpCaJIbHBIA HHANKATOP; muneTku Ha 1, 10, 50 mu (mnu no3atopst Ha 1, 5 u 10 mi), GropeTku
JUISl TATPOBAHUS, MeauIMHCKUE mmpuitkl Ha 100—150 mut, maGopaTtopHbie /WM aHATUTHYCCKHE

Bechl, pH-MeTphI, cymibHBIN mKad, U ap. J1abopaTopHOE 000PYI0BaHUE.
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3.2. UudopmanoHHOE 06ecneyeHNe peain3aluu NPorpaMMmsl

Jns peanuzanuu mporpaMMmbl  OMOnMHMOTeYHBIH (DoHA 0O0pazoBaTEIbHOM OpraHU3aLUU
JIOJKEH UMETh TIeUaTHBIC W/UJIH JIEKTPOHHBIE 00pa3oBaTeIbHble U MH()OPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JJIS1 UCIOJIb30BaHUA B 00pa30BATEIILHOM IIPOLIECCE, HE CTaplle IATH JIET C
MOMEHTA U3JIaHHS.

OcHOBHbIE HCTOYHUKHU

1. Audunorenosa U., babkos A.B., [TonkoB B.A. Xumus. YueOnuk u npaktukym s CIIO. -
M.: FOpaiit, 2019

2. TaiinykoBa b.M. TexHuKa v TEXHOJIOTHS TaOOPATOPHBIX paboT: yueOHoe mocodue. - C-I16.:
Jlann, 2019

3. AndunorenoBa, . B. Xumus: y4eOHUK M MPAKTHKYM JJIsl CPEIHETO PO(PECCHOHATBHOTO
obpazosanus / 1. B. Audunorenosa, A. B. baokos, B. A. ITonkoB. — 2-¢ U311., UCIIpP. U JIOIL.

— Mocksa: U3natensctBo HOpaiit, 2019. — 291 ¢. — (IlpodeccuonanbHoe oOpazoBaHme).

— ISBN 978-5-534-11719-6. — Texkcr: anekrponnsiii // DBC FOpaiit [caiiT]

HNuTepHeT-pecypcebl:

1.TIerepOyprckoe obpazoBanue. — Pexum qoctyna: http://petersburgedu.ru/

2. UndopmarimonHo-o0pa3oBaTesbHbIN opall. — Pexxum gocryna: http://spbappo.ru/

3.1leHTp oleHKH KadecTBa 00pa3oBaHMs ¥ MHPOPMAITMOHHBIX TEXHOJIOTUH. — Pexxum
noctyna: http://www/rcokoit.ru/

4.Enunas kosutekuus nu(poBbIX 00pa3oBaTeNbHbIX pecypcoB. — Pesxxum noctyna:
http://school-collection.edu.ru/

5.®ecTuBab NeAarorndeckux uae « OTKpeIThIi ypok». — Pexum nocryna:
http://festival.1september.ru/subjects/4/

6.Karanor ANIEKTPOHHBIX ~ OOpa3oBaTeNbHBIX  pecypcoB. —  Pexum  pocryna:
som.fsio.ru/subject.asp?id=10000755

7. @enepanbHblil IEHTP H(OPMaLMOHHO-00pa30BaTeNbHbIX pecypcoB. — Pexxum gocrymna:
fcior.edu.ru/

8. Ypoku.Het. — PexuM gocryna: http://www.uroki.net/

9. Anxumuk. — Pexum noctyna: www.alhimik.ru/

10. KXypnan «buonorus». — Pexxum noctyna: www.bio.1september.ru

11. lleHTp 3neKTpoHHOTO 00pazoBanus «iaocy. — Pexxum nocrymna: www.edios.ru
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4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUA
OBINEOBPA3OBATEJ/IBHOI'O IIPEAMETA

KoHTpo1b M oOleHKa pe3ylbTaTOB OOYYECHHS OCYIIECTBIIACTCS MpErojaBaTesieM B
npolecce MPOBEACHUS NMPAKTHUECKUX 3aHATUH U JJAOOPaTOPHBIX PabOT, TECTUPOBAHUS, a TAKXKe
BBIIIOJHEHUS]  OOYyYalOIMMUCA WMHJIMBUIYAJIbHBIX 3aJaHui, IPOEKTOB, HCCIEIO0BAaHUIL.
Pesynbratel 00ydeHHs ONpeAesstoT, 4YTo oOOyyaroliuecss JOJDKHBl 3HaTh, IIOHUMaTh U
JEMOHCTPUPOBATH 110 3aBEPIIECHNUN U3YUYEHUS TUCIIUILINHBL.

Jis popMupoBaHusl, KOHTPOJIA U OLEHKH PE3yJIbTaTOB OCBOEHHS YUEOHOM IUCIUIIIMHbI
UCTIOJIB3YETCSl CUCTEMA OLEHOYHBIX MEPONPUATHIA, MPEICTABIAIONIas COO0 KOMILJIEKC Y4eOHBIX
MEpONPUATHHA, COIJACOBAHHBIX C pe3yJbTaTaMu OO0y4eHUs M CHOPMYIMPOBAHHBIX C y4ETOM
OI'OC COO (mpeametnsbie pe3ynbrathl 1o aucuuiuinae) 1 I'OC CIIO.

Mopnyas / Paznen /
Ne Tema PesyabTart 00y4yenus OueHoYHBIE MEPONPHUATHSA OK
I |OcHoBHoIi MOy b
1 |Pa3gen 1. OcHoBbl |DopMmMyHpPOBaTH Ga30BbIE
CTPOCHHMS BeleCTBA | MOHATHA U 3aKOHBI XUMHUH

1.1 |Crpoenue atomoB | COCTABIATE XUMUYECKHE 1. Tect «CTpoeHue aTOMOB OK 01
XUMHUYECKHUX (bopMyIBI COeANHEHNI B XUMHAYECKHX 3JIEMEHTOB U IIPUPOJIA
3JIEMEHTOB U COOTBETCTBHHM CO CTENCHBIO | XMMHYCCKOM CBSI3H».
pupoa OKHUCIECHHUSI XUMUYECKUX 2. 3amauy Ha COCTaBJICHUE
XUMHUYECKOM CBSI3U | 2JIEMEHTOB, UCXOd U3 XUMHUUYECKHX (DOPMYJT IBYXaTOMHBIX

BaJICHTHOCTH U coenHEeHNH (OKCH/IOB, CYyTB(HUIOB,
3JIEKTPOOTPULIATEIBHOCTH TUIPHUIOB | T.IL.).

1.2 |[lepuomuueckuii XapakTepus3oBaTh IIpakTHKO-OpHEHTUPOBAHHBIE OK 01
3aKOH U Tabynna XUMHAYECKHE 3JIEMEHTHI B TEOPETUYECKUE 3aJaHNS Ha OK 02
J.U. MenneneeBa  |COOTBETCTBHH C UX XapaKTepU3aLnI0 XUMHUYECKHX

MOJIO’KEHUEM B aNIeMeHTOB: «MeTtaundeckue /

MIEPUOANYECKON CUCTEME HEMETAJUTMYECKUE CBOICTBA,

XUMHYECKUX JIEMEHTOB 3JEKTPOOTPULIATENEHOCTD U

J.N. Menneneena CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX
3JIEMEHTOB B COOTBETCTBHE € UX
3JIEKTPOHHBIM CTPOSHUEM H
MOJIOKEHUEM B IIEPHOANIECKOM
CHUCTEME XUMHYECKUX JIIEMEHTOB
JI.. Menneneeay.
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Mopnyas / Paznen /

Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
2 |Pazmen 2. CocrtaBasath ypaBHenusi 1 | KonTposbHasa padora
XuMuueckue cXeMbl XUMHYECKUX «CTpoeHue BemecTBa u
peakunu peakuui XHMHYECKHE pPeaKIumy
2.1 |Tumsel xumudeckux | COCTaBIATh pEAKIIUU 1. 3amaum Ha cocTaBIcHUE OK 01
peakiuit COEJIMHEHMUS, Pa3JIOKEHHUS, YPaBHEHUM peaKLIMii:
oOMeHa, 3aMelleHHts, — COEeIMHEHU, 3aMEILEHHS,
OKHUCJIUTENBHO- pasnokeHus, OOMeHa U Peakuii ¢
BOCCTAHOBHUTENBHBIE PEAKIIUN | y4aCTHEM KOMIUICKCHBIX COCTMHEHUM
U peakuuu (Ha mpuMepe TUIPOKCOKOMITIIEKCOB
KOMITJIEKCOOOpa30BaHus (Ha | IOMUHUS U IIUHKA);
HpuUMepe — OKHUCJIUTEIBHO-
THAPOKCOKOMIIICKCOB BOCCTaHOBUTEJIBHBIX PEAKLIUM C
AJIIOMUHMS U LIUHKA) C WCIIOJIb30BaHUEM METO/IA
Y4aCTUEM HEOPTAHUYECKUX JJIEKTPOHHOI'O 6aJ13Hca;
BCILICCTB — C y4acTHUEM KOMIUIEKCHBIX
coelMHEHMH (Ha npumepe
TUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).
2. 3agaun Ha pacdeT KOJIMYECTBECHHBIX
XapaKTEePUCTHK MPOYKTa PEaKIIHH
COEIMHEHMS; MAaCCOBOM MJIM 00bEMHOM
JIOJI BBIXOJIA MPOJTYKTa peaKuu
COEIMHEHWSI OT TEOPETHIECKU
BO3MOYKHOTO; 00BEMHEIX OTHOIICHUH
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB U
MPOJYKTOB PeaKIUU; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOTYKTa
peaxIum, eciii OJTHO U3 BEUIECTB JIAHO B
BUJIE PACTBOpPA C OTPEICTICHHOMN
MacCOBOH J10JI€¥ paCTBOPEHHOTO
BEIIIECTBA.
2.2 |Onextponutnyeckas | COCTaBISATh ypaBHEHUS OK 01

IUcconanys u
MOHHBII 00MEH

XUMHUYCCKUX PEAKIITMN MOHHOT'O
oOMeHa ¢ ydactuem
HEOPraHNYCCKUX BCUICCTB
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Mopnyas / Paznen /

Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
3 |Pa3mexn 3. HccnenoBath cTpoeHue U KonTpoabnas paGora

Ctpoenue u CBOICTBA HeOpranu4yecknx |«CBOHCTBA HEOPraHMYECKUX

cBOlicTBa BelleCTB BeleCTB)»

HEOPraHu4ecKuxX

BellecTB

3.1 |Knaccudukanus, Kiraccndummponats 1. Tect «HoMeHKnaTypa n Ha3BaHHE OK 01
HOMEHKJIaTypa U HEOPraHUYECKUE BEILECTBA B | HEOPraHUYECKHMX BEIIECTB UCXOIS U3
CTpOEHHE COOTBETCTBHH C UX UX XUMHAYECKON (HOPMYIIbI HITH
HEOpPraHMYECKUX CTPOCHHEM COCTaBIICHHE XUMHUIECKON (hOpPMYITBI
BCLICCTB HCXOJA U3 Ha3BaHU BEIIECTBA 110

MEXYHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIaType».

2. 3aiaun Ha pacueT MACCOBOMA JIOJIH
(Macchl) XMMHUYECKOTO JIEMEHTA
(coennHeHus) B MOJIEKyJe (cMecH).
3. IpakTuueckue 3a1aHust O
KJaccu(UKaIuy, HOMEHKIIAType 1
XUMHYECKUM (popMyJiam
HEOPraHWYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

4. TIpakTHYecKue 3a1aHus Ha
ONpeleICHUE XUMHYECKOU
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUJ]a XUMHUECKOM
CBSI3U U THUIA KPUCTAJUIMYECKOU
PELIETKU.

3.2 | dusuxo- VcranaBauBaTh 3aBUCHMOCTE | 1. TecT «OcOBEHHOCTH XUMUYECKUX OK 01
XUMHYECKHE (hU3UKO- XUMHUYECKHUX CBOWCTB OKCHJIOB, KHCJIOT, ocHoBanuii, |OK 02
CBOMCTBA CBOMCTB HCOPraHN4ICCKUX aM(bOTepHLIX TUAPOKCHUIIOB U COJIEN)).
HEOPTaHMYECKUX BELIECTB OT CTPOEHHUS aTOMOB |2, 3a7aHKs HA COCTABICHHE
BCIICCTB U MOJICKYJI, a TaKyK€ THIIa YPaBHEHUN XUMHUYECKUX PEaKIU C

KpHCTaJ'UIH‘IeCKOﬁ PCUICTKN

Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHJIOB
METAJIJIOB, HEMETAIOB ¥ aM()OTEPHBIX
3JIEMEHTOB; HEOPTAHUUECKUX KHUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX
TUJPOKCUJIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTepU3yIOIIUX UX CBOHCTBA U
CIIOCOOBI TTOTYYEHUSI.

3. TIpakTUKO-OpPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHUS HA
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Mopnyas / Paznen /

Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
CBOICTBA U TIOJIYUYCHHE
HEOPTaHUYCCKUX BEILIECTR.
4. JTabopartopHnas pabota «CBoticTBa
METAIJIOB U HEMETAJIIOBY.

3.3 |IIpou3BoacTBO O00CHOBBIBATH 3HAYCHUE U IIpakTuko-opueHTHpoBanHbIie 3aganus | OK 01
HEOPTaHUYECKUX MPUMEHEHHE HEOPTaHMUYECKHX |0 COCTABICHHIO XMMUUeckux peakiuit |OK 02
BelIeCcTB. 3HAYCHNE 1| BEIIECTB B OBITOBON 1 C y4aCTHeM HeOpPTaHUYECKHUX BEIECTB,
MIpUMEHEHHUE B ObITY |TIPOM3BOJICTBEHHON WCTIONIB3YEeMBIX JIJISl UX
Y Ha MPOU3BOJICTBE | ACSITEILHOCTH YEIOBEKA UX UACHTU(DUKAIIMY U TIPOMBIIIIIICHHBIX

(hU3BUKO-XUMUYECCKUMH CIOCOOOB TOTYUYCHHS.
CBOMCTBaMHU
4 |Pa3nen 4. HccaenoBath cTpoeHne U Kourpoabnasi padora
Ctpoenue u CBOCTBA OPraHM4YecKuX «CTpoeHue U CBOMCTBA
CBOIiCTBA BeIecTB OPraHNYecKHuX BelecTB)
OpPraHnYecKHux
BEIIECTB

4.1 |Knaccudukarus, Knaccudummpoats 1. 3amanus na cocranenue naspanmii | OK 01
CTpOCHHUEC U OpTraHNYCCKUC BEIIECCTBA B OpPraHuYECKUX COCI[I/IHCHI/Iﬁ 110
HOMCHKJIaTypa COOTBETCTBUU C UX TpHBPIaJILHOP'I WIA MG)KI[yH&pOI[HOfI
OpraHNYECKUX CTPOCHUEM CHCTEMATUYECKOW HOMEHKJIATYypE.

BCIICCTB 2. 3a71aHus Ha COCTABIICHHUE MOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (hopMy
OpPraHMYECKUX BEUICCTB OTIEIBHBIX
KJIaCCOB.
3. 3ajiaun Ha OMIpe/IeNieHUE
npocreiieit GopmyIbt
OpPraHMYECKON MOJICKYJIBI, UCXOJIS U3
3JIEMEHTHOTO cocTasa (B %).

4.2 |CsoiicTBa YcranaBiauBaTh 1. 3apanus Ha cocTaBieHUE OK 01
OpPTaHHYECKUX 3aBUCHMOCTH (PU3UKO- YpaBHEHHUH XUMHUYECKHX PEAKIHH C OK 02
COC/IMHEHUH XUMHYECKHX CBOKCTB y4acTHEM OPraHHYECKHX BEIIECTB HA

OpPraHHUYECKUX BEIECTB OT
CTPOEHUS MOJIEKYJI

OCHOBAaHMM UX COCTaBa U CTPOCHMUS.
2. 3aj1aHus HA COCTABIICHUE
YpPaBHEHUN XMMUYECKUX PEaKIUM,
WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C yU€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUN U
T€HETUYECKOM CBA3M OPraHUYECKUX
BEILIECTB Pa3HbBIX KIJIACCOB.

3. PacueTHbIe 3a7a4U 110
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Mopnyas / Paznen /
Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
YpaBHEHUSM PEaKLUi ¢ y4aCTUEM
OpraHMYECKUX BELIECTB.
4. JJaboparopHas pabora
«Ilomydenue 3TUICHA U U3YUCHUE
€ro CBOMCTBY.

4.3 |Opranuueckue OO0O0CHOBBIBATh 3HAUCHUE U [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEIIECTBA B MPUMEHEHUE OPTaHUYECKAX  |3aJaHusl 0 COCTABICHUIO OK 02
KU3HEACITEIHHOCT U | BEIICCTB B OBITOBON U XUMUYECKUX PEaKInil ¢ ydacTuem
YeJloBeKa. MIPOU3BOACTBEHHOM OpTraHUYECKUX BEIIECTB,

[IponsBoacTBo 1 JIeSITEeIbHOCTH YeJIOBEeKa UX WCTIONB3YEeMBIX JUIA UX
MIpUMEHEHHUE (hU3UKO-XUMUYECCKUMH UACHTU(UKALUU B OBITY U
OpPTraHUYECKUX CBOMCTBaMHU MIPOMBIIIICHHOCTH.
BEIIIECTB B
MIPOMBIIIUIEHHOCTH

5 |Pa3nex 5. HccaenoBats paBuoBecue u | Konrposbnas padora
Kuneruueckue n CKOPOCTh XUMHUYECKHUX «CKopocTh XMMHYECKOH PeaKIuu 1
TepMOAMHAMUYEC |peaKIuii XHMHYecKoe paBHOBeCHEe)
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHUYECKHUX
peaxkuuii

5.1 |Kunernueckue Hccnenopath BiIusiHUE 1. JlaboparopHas paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH KOHIICHTPAIIH — «Onpenenenne 3aBUCAMOCTH OK 02
MIPOTEKAHUS pearupyronux BemecTB U CKOPOCTH PEAKIHH OT
XUMUYIECKUX TeMIIepaTyphl Ha CKOPOCTh KOHIIEHTPAINH Pearupyronmx
peakuuit XUMHYECKHUX PEaKIuit BEIIECTBY;

— «OmnpeneneHne 3aBUCUMOCTH
CKOPOCTH PEaKIuy OT
TEMIEPATYPBD».

2. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3aJ]aHMsI Ha aHATU3
(haKkTOpOB, BIUAIONIMX HA U3MEHEHUE
CKOPOCTH XUMHUYECKON PEaKIIIH.

5.2 |Tepmonunamuueck |MccrnenoBats BiIusHUE 1. 3agaun Ha pacyeThl TEMIOBBIX OK 01
Y€ 3aKOHOMEPHOCTH |M3MEHEHUs KOHIEHTPALUU  |3((eKTOB XUMMUECKHX peakiuii 1 OK 02
MIPOTEKAHUS BELIECTB, PEAKLMU CPENLI U |ompe/esieHne TUIIA Peakuu (1o
XUMUYECKUX TEMIIEPATYPBI HA CMELIEHUE | TeruioBoMy d(QPEKTY: IK30- U
peaKHI/II\/'I. XUMHYCCKOI'0 paBHOBECHA 3H ,Z[OTepMI/I'{CCKI/IC).

PaBHoBecne 2. [IpaKTHKO-OpHEHTHPOBAHHbIE

XAMUYCCKHAX 3aJjaHus Ha IPUMEHEHue npuHIuna Jle

peaKHI/Iﬁ TaTense a1 HAXO0XKACHUS
HaIpaBJICHUs CMEIICHUS PAaBHOBECHS
XUMHUYECKOUN peakuuu u
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Mopnyas / Paznen /
Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPUSTHSA OK
aHanu3 (pakTOpOB, BIMSIONINX HA
CMEIICHUE XUMUYECKOTO
PaBHOBECHSL.
3. JlabopaTopHas paboTa
«3yueHne BIUSHUS Pa3IHIHBIX
(hakTOpOB Ha CMelLIeHNE
XUMHYECKOTO PAaBHOBECHUSD).
6 |Pazmex 6. Hccaenosars qucnepcabie | KonTpoabnas padora mo teme
JucnepcHbie CHCTEMBI «/IucnepcHble cuCTEMbD)
CHCTEMBI
6.1 |ucmepcHbie Pasnnuares MCTUHHBIE 1. 3agaun Ha NPUrOTOBJIEHHE OK 01
CUCTEMBI U PacTBOPBI, KOJUIOUTHEIC pacTBOpPOB. OK 02
baxrops nx PacTBOPEI U 2. IIpaKTUKO-OpHEHTUPOBAHHEIE
YCTOWYHBOCTH rpy0OIMCIIEPCHBIE CUCTEMBI | pacueTHBIE 3a1aHHs Ha JUCIIEPCHBIE
Ha OCHOBE€ XMMHYECKOI'0 CUCTEMBI, HCITIOJIb3yeMbIC B OBITOBOH H
SKCIICPUMCHTA MPOU3BOJICTBEHHOM JI€ATEILHOCTH
YeJIoBeKa.
6.2 |HccnenoBanue Hccnenosats Gpuszuko- Jlaboparophas pabota (Ha BEIOOD): OK 01
CBOICTB XUMUYECKHUE CBOMCTBA — IIpuroToBiieHHE PACTBOPOB;
AUCIICPCHBIX pasJIN4HBIX BUNOB — HccnenoBanne qucnepcHbIX
CHUCTEM JUCTICPCHBIX CUCTEM CHUCTEM.
7 |Pa3nmen 7. HccaenoBath cBOMCTBA
KauecTBeHHBIE OPraHNuYecKHuX u
peaknuu HEOPTaHUYECKUX BEIIECTB ¢
00HapYy:KeHUusl HCI0JIb30BAHHEM
OpPraHMYecKHX W |KA4YeCTBEHHBIX peaKiuii
HEOPraHMYeCKUX
BellleCTB
7.1 |O6HapyxeHue HccnenoBath kaduecTBeHHble | 1. JlaboparopHas padota (Ha OK 01
HEOPTaHHYECKUX peaxiuy HeOpraHMIECKUX BEIOOD):
KaTUOHOB U BEIICCTB — AHaJIUTHYECKUE PEAKIIUU
AHHOHOB kaTtuoHoB |-V rpynm;
— AHanuTHYECKUEe peaKIun
AHHOHOB.
2. IlpakTrueckue 3a1aHus Ha
COCTAaBJICHUE YPAaBHEHUN peaKIuit
oOHapyxeHus kKaTuoHoB |-VI rpynn n
aHUOHOB, B T.4. B MOJICKYJISIPHOH H
WOHHOU opmMax.
7.2 |O0OHapyxeHHe Uccnenopath kauectBenubie | 1. JlabopaTopHas padota (Ha OK 01
OpPTaHMYECKUX peaxkiuu OpraHNgeCcKux BBIOOP):
BEIIECTB COCIIMHEHUI OTICITHHBIX — KagecTBeHHBIC peakiiu Ha
OTJEIBHBIX KJIaCcCOB OTJICJIbHBIC KJIACCHI OPTaHUYECKHUX
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Mopnyas / Paznen /
Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
KJIACCOB C BEIIIECTB;
HCIIONb30BAaHUEM — KauecTBeHHBIM aHanm3
KaueCTBCHHBIX OpPraHHYECKUX COCITUHEHUI MO
peaxuuit (YHKIIMOHAIBHBIM TPYyTIIIaM.
2. IIpakTrdeckuie 3aTaHus Ha
COCTaBJICHHE KaUeCTBEHHBIX
peakuuii OOHaPYKEHUS
OPTaHUYEeCKUX COEAUHEHHUH.
Il |[IpukiagHO# MOTYIb
8 |Pa3mex 8. OuneHuBaTH MOCJIECTBUS 3amuTa Keica (¢ yuerom Oyayuiei
Xumusi B ObITY H OBITOBOI 1 npo¢ecCHOHAIBLHOM AeITeJIbHOCTH)
NPOU3BOACTBEHHO |IPOU3BOACTBEHHOM
i 1esiTeIbHOCTH AesITeJHLHOCTH YeJIOBeKa C
YeJl0BeKa MO3UIUH IK0JIOTMYeCKOM
0e3onmacHoOCTH
Xumus B ObITY U OrneHnBaTh MOCIEACTBUS Keiic (c yuerom Oymymeit OK 01
MIPOM3BOACTBEHHON | OBITOBOH U npodecCuOHANIBHON AEATEIBHOCTH) OK 02
IEATEIILHOCTH MIPOM3BOCTBEHHOMN Bo3MOXHBIE TEMBI KEHCOB: OK 04
YeloBeKa JIESATEIILHOCTHU Y€JIOBEKa C 1. lMorennenue kmuMara u OK 07
TTO3UIIVH SKOJIOTHIECKON BBEICBOOOJKICHHE Ta30BBIX THIPATOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. Byayiie MaTepuaribl 1 aBua-,
MAIIIMHO- U PUOOPOCTPOCHUSI.
3. Hosble Matepuaisl st
COITHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX MPENapaToOB.
9.1 (Pazpen 9.1. HNuTepnpeTupoBaTh 3ammra yyeOHO-
HccnenoBanne u XHMHYECKHE MPOLecchl H HCCJIET0BATEIHCKOT0 MPoeKTa (¢
XUMHYECKHI siBJIeHUA B Onocdepe y4ueToM Oyayimei
aHAJIN3 00bEKTOB npogeccuoHATbLHOM 1esiITeILHOCTH)
onocgepnl
9.1.1 | OcHOBEI BEITOTHATD MOTHBIN UK 1. Ha60paTQpHa;{ pa60Ta «OCHOBBI OK 01
na60paTopH017I SKCIICPUMEHTAJIBHOT'O naGopaTopHoﬁ MIPAKTUKW.
IIPaKTHKH B HCCICAOBaHUS C 2. TunoBele pacyeThl 110 TEMaTHKE
po(eCcCHOHAJIBHBI X | COOIFOICHUEM MPaBUIT SKCIIEPUMEHTA.
11abopaTopUsiX 6e30macHOro 0bpaeHus ¢ 3. 3a7aun Ha BBIYUCIIEHHE CPEIHErO
BCIICCTBAMU U 3HAYEHUS DKCIIEPUMEHTAIBHBIX
11ab0paTOPHBIM JIaHHBIX, TOTPELIHOCTH.
o0opynoBaHHeM 4. TlpencraBiieHHe pe3ysbTaToB
IKCIIEpUMEHTA B Pa3IuuHON popme
(Tabmuta, rpaduk, OTIET, JOKIIAT,
Mpe3eHTAINs).
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Mopnyas / Paznen /
Tema

PesynbTart 00y4yenuns

OueHoYHBIE MEPONPHUATHSA

OK

9.1.2

XuMHuecKui
aHamn3 mpod BOABI

HccnegoBaTh XMMHYCCKUI

cocTaB Moo BOBI

1. Tect «CBoiicTBa U COCTAaB BOABD.
2. 3amanue « XuMHYECKUH COCTaB
BOJIBI, THII BOABI K CIIOCOOBI €€
MPUMEHEHUS (C UCTIOJIb30BAHUEM
HOPMATHUBHBIX TOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHEIE
TEOpPETUUYECKHUE 3a/IaHUSI HA COCTaB
BOJBI U CITOCOOBI BHIPYKCHHUS
KOHIICHTpAIUi U mepecyeT
KOHIICHTpAIi (C UCIIOJIb30BAHUEM
HOPMAaTHBHBIX TOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— O4mcTKa BOMBI OT 3arps3HCHUIM;

— Omnpenenenue pH Boaw! u ee
KHCJIOTHOCTH;

— OnpenenenHue )XeCTKOCTH BOABI U
CIOCOOBI €€ YCTPaHeHHSI.

OK 01
OK 02
OK 07

9.13

XUMHUYECKUN
KOHTPOJIb Ka4eCTBa
MNPOIYKTOB UTAHUS

Uccnenosats XUMHUUECKUHN
COoCTaB HpOI[YKTOB IIUTAHUA

1. Tect «Opranuyeckue u
HEOPraHUYECKUE BELIECTBA,
BXO/ISILIIAE B COCTAB MPOIYKTOB
HHUTAHHSD).

2. TIpakTUKO-OpUEHTHPOBAHHbIE
3a/IaHUs IO KyJIHHAPHOW TeMaTHKe.

3. JTaGoparopHast paGoTa (Ha

BBIOOD):

— OOHapy»XeHHE HUTPATOB B
HPOAYKTaX MUTAHHUS,

— HccnenoBanne MpoyKTOB ITUTAHUS
Ha HaJIM4Me yTIIeBOJ0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJTU4He
YTIIEBOJIOB (Kpaxmal, TJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUN
aHaiau3 Tpoo
TIOYBBI

HUccnenoBaTh XUMHYECKUHA

COCTaB MPOO MOYBBI

1. Tecr mo Teme «XuMHYECKHIA
COCTaB HEOPraHUYECKUX H
OpraHUYECKUX YI0O0pEHHI.

2. 3ayanue «B3anMocBs3b cocTaBa
MTOYBHI, THII TIOYBHI 1 €€
Ha3HAYCHHSD).

3. JTaGoparopuas pabora (Ha
BBIOOP):

— O0OHapyXeHne HEOPTaHMIECKUX
npuMecel B Mpo0ax MOYBkI;

— Omnpenenenune pH BogHOM

OK 01
OK 02
OK 07
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Mopnyas / Paznen /

Ne Tema PesynbTart 00y4yenuns OueHoYHBIE MEPONPHUATHSA OK
BBITSDKKH TIOYBBI, €€ KUCIOTHOCTH H
IICJIOYHOCTH.

9.1.5 |UccnenoBanue HUccnenosaTh XUMHYECKUHA YueOHo-uccienoBarenbekuii mpoekt B | OK 01
00BEKTOB coctaB 00beKTOB Onocepsl | 00aacTu UCCie0BaHUs OOBEKTOB OK 02
6rochepsl Ha MpUMeEpPe TPOYKTOB ouochepsl. OK 04

MUTAHUS, BOJIbI U TIOYBKI Bo03MOXHBIE TEMBI TPOSKTOB: OK 07

1. HUccnenoBanue cocrasa
MUHEPATHHON BOJIBI U
PEKOMEHIAIUH TI0 €€
HCIIOJIBE30BaHHUIO.

2. HccneioBanue paspyiaronero
JIEVCTBUA MPUPOAHON BOJBI Ha
CTPOUTEILHBIC MaTCPHAIIBI.

3. CocraBiieHue poeKTa
IIBETHUKA/Oropojia/caia B
3aBHCHMOCTH OT COCTaBa
MPOaHAIM3UPOBAHHBIX ITOYB.

4. Cocrasiienue cOaaHCHPOBAHHOTO
MEHIO Ha JIeHb (HEeIel0) B
3aBHCHMOCTH OT COJICP)KaHUS
XUMHAYECKUX MaKpo U
MUKPOSJIEMEHTOB B TIPOTYKTaX
MMATAHHSL.

5. UccnenoBaHne kadecTBa
HUTHEBOI BOJEIL.

6. HccrenoBanue mpoo
BOJIOTIPOBOJTHON BOJIbI HA TIPEIMET
YCTpPaHEHUS HKECTKOCTH.

7. YcrpaHeHne )KeCTKOCTH BOJIbI B
CEIIBbCKOXO3IMCTBCHHOM
TESITENLHOCTH.
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