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1 Leap u 32724y JTUCHMIIHHBI

@®opmupoBaHNE Yy CTYICHTOB NPEACTABICHUS O XHMMHYECKOW COCTABISAIONICH €CTECTBEHHO-
HAYYHOH KapTUHBI MHpa KaK OCHOBBI MPHHATUS PEIICHUH B JKU3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYyalusX, OTBETCTBEHHOT'O ITOBEJCHNUS B IPUPOIHON Cpejie.

3apaum:

1) copMupoBaTs HOHMMaHNE 3aKOHOMEPHOCTEH NPOTEKAHUS XMMUYECKUX MPOLIECCOB U SIBICHUN
B OKpY’)Kalolle cpene, LEJIOCTHONH HAay4YHOW KAapTHHBI MHpPa, B3aMMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYIIBI HEOPTAaHMUYECKUX U OPraHUYECKUX BEILECTB, YPaBHEHUS
XMMHYECKUX pEaKIHuid, OOBACHATh MX CMBICH, HWHTEPIPETUPOBATH PE3YIbTAThl XMUMHYECKHX
HKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM IPOBEICHHS IPOCTEHIINX XHMHUYECKUX HSKCIEPHUMEHTATbHBIX
UCCIIEJOBAaHUM C COOJIIOJEHUEM IpaBWJl O€3011acHOr0 OOpallleHHs C BELIECTBAMH U JIaOOpPaTOPHBIM
000pyT0OBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HHGOPMAIMIO XHUMHUYECKOTO XapakTepa W3 pa3IMuHBIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHS MPOTHO3UPOBATH IOCIEACTBUS CBOCH NESATEIBHOCTH M XUMHYECKUX
PUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) copmupoBaTh MOHMMaHKHE 3HAYUMOCTU AOCTHIKEHUH XMMUYECKOW HAyKH M TEXHOJOTHH IS
Pa3BUTHS COIMATIBHON M IPOM3BOJICTBEHHOM cep.

2 Mecto qucuuminnbl B ctpykrype IIICC3
YyeOHast AUCHUILTNHA « XUMUS» U3y4daeTcs B 0011e00pa3oBaTeIbHOM IUKIIE y4eOHOro IJIaHa.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS COCPKAHUS AN CHHUIIIMHBI

[Ipouiecc u3ydeHus NUCHUIUIMHBI HampasieH Ha (OPMHUPOBAHHUE JIEMEHTOB CIEAYIOLUIUX OOIIMX
kommnereHMi B coorBeTcTBUM ¢ PI'OC CIIO cnenpanbHOCTeH JaHHOTO MPOQUIIS:

OK 01. Beibupats criocoObl penieHus 3a1a4 npopecCUOHaNbHON ASITEIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHAIN3Aa U MHTEPIPETalui HHPOpMALIUN
U MH(OpPMAIIMOHHBIE TEXHOJIOIUHU JJIS BBIOJTHEHHUS 337a4 NPo(eCcCHOHANBHOM NesITeTbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUIEKTUBE U KOMaH/IE

OK 07. CopnelicTBOBaTh COXPAHEHUIO OKPYXaroIel cpelbl, pecypcocOepekeHHo, MPUMEHSTh
3HaHMUSI 00 M3MEHEHUH KJIMMaTa, MPUHIMIBI OEepeXIMBOr0 MPOU3BOACTBA, F((HEKTUBHO JIEHCTBOBAThH B
Ype3BbIUAHBIX CUTYaIMIX

OK 09. ITonp3oBaThcs MpodeccnoHaNbHOM TOKyMEHTAlUENH Ha rOCy1apCTBEHHOM U HHOCTPAHHOM
A3bIKAX

I1K 3.3. CocTaBisaTs mOA0OPKY 3aKOHOIATEIBCTBA M CYJCOHOM MPAKTHKH.

B pesyabTare 0cBOeHUSsI AUCHUILINHBI 00y4aI0IHMIICS TOJIKEH:

3HATh/TIOHUMATh:

- BJIAJETh CUCTEMON XMMHYECKUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLINE IOHATHS
(XMMHYECKHUIl JIEMEHT, aTOM, 3JIeKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBA3b, MOJIb,
MOJISIpHasi Macca, MOJIIpHBIA 00BbEM, YIJIEPOIHBIN CKEJeT, PyHKIMOHANbHAS IPyIa, paAuKal, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOI- U a30TCOAEPIKALINE COSTUHEHMS,
OHMOJIOTHYECKH aKTUBHBIE BEIeCTBa (yIIeBO/Ibl, JKUPHL, OCJIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMs, KPUCTAJUIMYECKAs PEIIEeTKAa, TUIBl XUMHYECKHX pEaKLMi
(OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE, 3K30-U IHIOTEPMUYECKHE, PEAKIMHM HOHHOIO OOMeEHa), pacTBOp,



3JIEKTPOJIUTHI, HEDJIEKTPOJIMTBI, AJIEKTPOJUTHUYECKAs JUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM pEeaKluu, XMMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOIO
CTpOeHHsI opraHumyeckux BemectB A.M. byrnepoBa, Teopuss 3JIEKTPOIMTHUYECKON JAUCCOLMALINH,
nepuoaunueckuii 3akon .M. MeneneeBa, 3aKk0H COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK  XUMHUH, (PAKTOJIOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYeHHUH U Oe30MacHOM
MCIIOJIb30BAaHUN BaXHEMIIMX HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

- copMHUpPOBATH MPEICTABICHUS: O XMMHYECKOH COCTaBISIONICH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJIM XUMUHU B MIO3HAHUU SBJICHUI NPUPO/IbL, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPhI JUUHOCTH,
ee (PYyHKIHMOHATBLHON I'PaMOTHOCTH, HEOOXOJMMOM IJIsi PELICHHUS MPAKTHUYECKUX 3a/1a4 M IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cperie.

Ymers:

- YMEThb BBISBJIATh XapAKTEPHbIC NPU3HAKA W B3aMMOCBSA3b W3YUYEHHBIX IMOHATUHA, NPUMEHSTH
COOTBETCTBYIOIIME ITOHATUSA NPU OINHCAHWM CTPOCHUS M CBOMCTB HEOPIaHMYECKUX U OPraHUYECKHX
BEIIECTB W UX MPEBPALIEHUN; BbIABIATh B3aWMOCBSI3b XUMHUYECKUX 3HAHUM C TOHATUSAMU U
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIIOJb30BATh HAUMEHOBAaHHsS XMMHYECKUX COCIMHEHMH MEXIYHAPOJHOIO COI03a
TEOPETUYECKOW U MPUKIAJAHON XUMUU M TPHUBHAIbHbIE Ha3BaHHS BAKHEHIIMX BEIIECTB (ITUIICH,
alleTUJICH, TIUIEepHH, (eHoI, GopMabaeTu, YKCYyCHasl KUCIIOTa, TIIUIWH, YTapHbIi ra3, yriIeKUCIbIi ras,
aMMUaK, raiieHas HW3BeCTb, HeralleHas W3BeCTb, MUThEBAs COAA W JPYTHX), COCTABIATH (POPMYIIBI
HEOPraHMYECKUX M OPraHWYECKUX BEILECTB, YPAaBHEHUS XUMMUYECKUX PEAKLUH, OOBACHATH UX CMBICI;
MOATBEPKJATh XapaKTEPHbIE XMMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U
3aMACSIMU YPAaBHEHUN XUMUYECKUX PEAKIII;

- YMETh yCTaHABJIMBATh IPUHAIECHKHOCTh U3YUYEHHBIX HEOPTAHUUYECKUX U OPraHUYECKUX BEILECTB
K OIIPEACIICHHBIM KJIAaCCaM M I'PYIIIAM COCIUHEHUN, XapaKTEpPU30BaTh UX COCTAB U Ba)KHEWIIINE CBOWCTBA;
OTIpEeeNATh BHUJbI XUMUYECKUX CBsi3ed (KOBaJCHTHAas, WOHHAs, METaJUIM4YecKas, BOJAOPOIHAs), THUIIBI
KPUCTAIIMYECKUX PELIETOK BELIECTB; KJIAaCCUPUIIMPOBATh XUMUYECKUE PEAKILINH;

- cOpMHPOBAThH MPEACTABIECHUSA: O XUMHUECKONW COCTABISIOIIEH €CTeCTBEHHOHAYYHOM KapTHHBI
MHpa, POJIU XUMHUU B MIO3HAHUH SIBIIEHUW MPUPOJIBI, B (HOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH,
ee (YHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOJUMOM Il PEeLICHUs MPAKTUYECKUX 337134 M 3KOJOTHUECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cperie;

- YMETh MPOBOJAUTH PACUETHI MO XUMHUECKUM (OpMyJTiaM U YpaBHEHUSM XUMHUYECKHX PEaKIUN C
UCIOJIb30BaHNEM (PU3MYECKUX BEJIMYHMH, XapaKTEPU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HOpMallbHbIE YCJOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh B JKM3HEHHBIX
CUTyalUsX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;

- YMeTb IUIAHUPOBATh U BBIMOIHATH XUMHUYECKHH HKCIEPUMEHT (TpPEBpaIleHUs] OPraHUYECKUX
BEILIECTB P HATrPEBAaHUH, ITOJyYEHUE JTHIEHA M M3YYEHHE €r0 CBOMCTB, Ka4eCTBEHHBIE PEAaKIUU Ha
anbJeTHIbl, KpaxMasi, YKCYCHYIO KHCIIOTY; JIeHaTypamus OEeTKOB MPU HArpeBaHUU, I[BETHBIC pPEaKIIUU
0eNKOB; MPOBOJUTH PEAKIMU MOHHOTO OOMEHA, ONpEAeNsATh CPely BOAHBIX PAacCTBOPOB, KaueCTBEHHBIE
peaxkuu Ha cynbdart-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS; PEelIaTh SKCIIEPUMEHTAIbHBIC
3agaun 1o temam "Mertamibl" u "HemeTannsl") B COOTBETCTBUM € MpaBHJIaMU TEXHUKU O€30MaCHOCTU
npu oOpallleHMH ¢ BeLIeCTBaMH M JIAOOpaTOpHBIM O0OpPYJOBAaHMEM; MPEICTABIATh PpE3yJbTaThl
XUMHYECKOI0 SKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOMIMX PEeaKIUii U GopMyIHpoBaTh
BBIBOJZIbI HA OCHOBE DTHUX PE3YJILTATOB;

- yMETh AaHaJU3UPOBATh XUMHYECKYI0 HH(OpMALMIO, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB
(cpencTB MaccoBoit nHpopMmaruu, cetb IHTepHET U pyrue);

- BIAJACTh OCHOBHBIMM METOJAMHM HAyYHOI'O IO3HAHUS BEIIECTB W XUMHYECKHX SIBICHUI
(HabmoieHre, U3MEpPEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);



- YMETh MPOBOJUTH PACUETHI IO XUMHUYECKUM (OpMYJiaM U YPaBHEHUSM XUMHUUECKHX PEaKLUi C
UCIIOJIb30BaHWEM (DH3UYECKHX BEIMYHMH, XapPAKTEPU3YIOIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMajibHBIE YCJOBHS) TIa30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUS JJIsl MPUHATUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CBSA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

-yME€Th IUIAHUPOBATh W BBINOIHATH XWMUYECKHH HSKCIEPUMEHT (MPEBpALICHUS OPraHUYECKUX
BEIIECTB MPU HArpeBaHUU, MOJy4YEHHE 3TUJICHA U W3Y4YCHHE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIMM Ha
QIBJICTU/IBI, KpaxMal, YKCYCHYIO KHCIIOTY; JIeHaTrypamus OCTKOB NMPU HArpeBaHWU, IBETHBIC PEaKIIMH
0eNIKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, ONMpeAeNsiTh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIC
peakuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh SKCIIEPUMEHTAILHBIC
3amaun no teMaM "Metael" U "Hemeramisl") B COOTBETCTBUM C TPaBUJIaMH TEXHUKH O€30MMacCHOCTH
npu OOpameHuH C BelIeCTBAaMH U J1a00paTOpPHBEIM 00OpYJAOBaHWEM; MPEACTABIATh PE3yJIbTATHI
XUMHYECKOI0 SKCIIEPUMEHTa B (popMe 3amucy ypaBHEHUN COOTBETCTBYIOIIMX PEaKIHii U (GOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.

Hcnonb3oBath npuoOpeTeHHble 3HAHUSI U yYMEHHMS B NPAKTHYECKONl 1esiTeIbHOCTH H
NMOBCEIHEeBHOM KN3HU:

- coOirogath TpaBWJIa SKOJOTHYECKH IIEJIECOO0Pa3HOr0 TIOBEIEHUS B OBITY W TPYIOBOU
NESTENIbHOCTH B LIENSAX COXPAHEHHS CBOETO 3/I0pPOBbS U OKPYXAIOMICH MPUPOAHON CpPEeIbl; YUUTHIBATDH
OMacCHOCTh BO3CHCTBUS Ha >KMBBIC OPTaHU3MBbI OINPEACIICHHBIX BEIIECTB, MOHUMAsI CMBICI MOKa3aTess
npeebHON JOMYyCTUMON KOHIIEHTPAIIHH.

4 OpFZlHPl?.ZlHHOHHO-MeTOIlI/I'—leCKI/Ie JaHHbIC JUCHUIIJINHBI

OO0111€€ KOJIMYECTBO YaCcOB JUCIIAIIINHEI COCTABIISIET 72 yaca

KosnyecTBo 4acoB 1o yueOHOMY IUIaHY
Bun padorsi
1 cemecTp Bcero
Jlexumu, ypoku 32 32
[TpakTHueckue 3aHsTH 28 28
JlaGopaTopHbie pabOThI 10 10
[TpoMexyTouHas aTTecTalus 2 2
Popma NPOMEKYTOYHON ATTECTALUU JuddepeHurpoBaHHbIi 3a4€T

5 Copep:kanue U CTPYKTYPa AMCHMILINHBI
5.1 Conep:xanue pa3aeioB IUCHUNTIHHBI

Ne HaumeHoBaHue
pasnena pasiena Coaepixanue pasagea
OcHOBHOE coJiep:KaHue

1 OcCHOBBI CTPOEHHS BelIeCTBA

11 CtpoeHne aToMOB CoBpemeHHass Mojienb CcTpoeHus artoma. CHMBOJIMYECKHUN SA3BIK
XUMHUYECKUX XUMHUH. XUMHAYECKUH AJIEMEHT. DJIeKTPOHHAsT KOHPUTYpalus aroma.
3JIEMEHTOB U Krnaccudukamuss XUMHYECKHX 3JEMEHTOB (s-, P-, 0-3J1eMEHTHI).
npupoja Banentnble 3neKkTpoHBl. BaneHTHOCTb. DNEKTpOHHAs MpPUPOAA
XUMHUYECKOMI XUMHYECKOM CBSI3H. DJIEKTPOOTPUIATEIbHOCTh. BUIbI XUMUYECKOM
CBSI3U CBs3M (KOBaJeHTHAs, WOHHAs, MeETAJJIM4ecKas, BOJOPOIHAs) W

Croco0bI €e 00pa3oBaHUSI.




Ne HanmeHnoBanme
Coaep:xanue pasgenaa
pasjaena pasjaena
1.2 [Tepuoanueckuit mrdeckass cucreMa xuMmudeckux odjemeHTtoB .M. Menpaeneena.
3akoH u Tabmuma .M. | ®usuvecknii cmbicn [lepuogmdeckoro 3akona JI.M. Menpeneena.
Meneneena 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHMHMUYECKHX 3JIEMEHTOB,
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XHMMHUYECKOro 3neMeHTa B llepuogmueckoi cucreme.
MupoBo33peHyeckoe U HayuyHoe 3HadeHue lleproanueckoro 3akoHa
.. Menneneepa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX dJEMEHTOB. PelieHne mnpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX  3aJaHuid Ha  XapakTEepU3aLHUI0  XUMHUYECKHUX
aneMeHTOB  «Metauindeckue /  HEMETaJUIMYeCKHe  CBOWCTBA,
3JEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUHM C
WX DJIGKTPOHHBIM CTPOCHHUEM U TIOJIOKEHUEM B TEPHOIUYECKON
cucremMe xumuyeckux 3semenToB /.M. MenneneeBa»
2 XuMHYeCKHE peaKkluu
2.1 Tunel XuMHYECKHX Knaccubukanus wu THUIBI XUMHUYECKMX pEAKIHH C ydacTHeM
peakuuin HeopraHuueckux BemiecTB. (CocTaBlIeHUE YpaBHEHUHM peakIuii
COCUHEHUS, DPA3JOXKEHHs, 3aMelleHus, oOMeHa, B T.4. peakuui
TOPEHUs, OKHUCIICEHUSA-BOCCTAHOBJICHUS. YPAaBHEHUS OKUCICHUS-
BOCCTaHOBJICHUSI. Crenenb OKHUCJICHUSI. Oxkucnurens u
BoccTaHoBUTENb. (CoOCTaBlieHUE U ypaBHUBAHHUE OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI METOAOM JJIEKTPOHHOro OanaHca.
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu B IpUpo/IE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEACSITEIIbHOCTU OPraHu3MOB
2.2 Onexktponutnyeckas | Teopus sNeKTpoIUTHYECKOW auccouuanud. MOHBL. DIEKTPOIUTHI,
U CCOIanus U HeNeKTponuThl. Peakinu nonHoro obmena. CocTaBieHUE peakiuii
WOHHBIN 00OMeH MOHHOTO OOMEHa MyTEeM COCTaBJICHUS WX TOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peaklUMH. 3aJaHHs Ha
COCTABJICHUE MOHHBIX PEaKIUI
3 CTpoeHne M CBOHCTBA HEOPTAHNYECKNX BEHIECTB
3.1 Knaccuduxkarnus, [Ipeamer HEOpPraHU4eCKON XUMUHU. Knaccugukanus
HOMEHKJIaTypa U HEOpraHu4yeckux BemiecTB. I[IpocTeie M  CclOXHBIE BEHIECTBA.
CTpOEHUue OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCHUIBI, THUIPOKCHJIBI,
HEOPraHUYECKHUX KHCIIOTBI, CONU). B3auMOCBs3p HEOPraHUYECKHX  BEIIECTB.
BEIECTB ArperaTHble cocTosiHUS BemecTBa. Kpucramnmueckue 1 aMopgHbie
BelIeCTBA.  THUMBI  KPUCTANIMYECKUX  PEHIETOK  (aToMHas,
MOJIEKYJISIpHas, MOHHaH, MeTaJuInyecKasi). 3aBUCUMOCTh
(U3UYECKUX CBOMCTB BelIecTBa OT THUMNA KPUCTAJUTHYECKOM
pemeTku. 3aBUCUMOCTh XUMUUYECKON aKTUBHOCTH BEIIECTB OT BHA
XUMHUUYECKON CBSI3M M TUIA KPUCTAUNIMUECKON pemeTku. [Ipuunnb
MHOT000pa3us BEIIECTB
3.2 ®du3zuko- Mertannbl. O0uue Quandyeckue U XMMHUYECKHE CBOMCTBA METAJLIOB.
XUMHUUYECKHUE CrniocoOsl ToNTydeHus. 3HaUeHHE METAJUIOB M HEMETAILJIOB B TIPUPOJIe
CBOMCTBA 1 KU3HEAEITEIbHOCTH YeJI0BeKa U opranu3MoB. Kopposust meTasnios:
HEOPraHUYECKHUX BUJBI KOPPO3UHU, CIOCOOBI 3allUThl METANIOB OT KOPPO3UH.
BEILIECTB Hemerannpl. OOmue ¢usnueckne U XUMHYECKHE CBOWCTBa

HeMeTtauioB. Tunmnusble cBoiicTtBa HemerayioB IV— VII rpynm.




Ne HaumenoBanue
Coaep:xanue pasgenaa
pasaeJia pasaeJia
Knaccupukanus W HOMEHKIAaTypa COEIMHEHUH  HEMETauIoB.
KpyroBopoTsl OHMOT€HHBIX 3JIEMEHTOB B IpHUPOAE. XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB TPOCTBIX BEILECTB, BOAOPOJHBIX COCIMHEHUH, BBICIIUX
OKCHJIOB ¥ THJIPOKCUIOB
3.3 Wnentuduxanus WnenTudukanys HeOpraHn4ecKUxX BELECTB C UCIIOJIb30BaHUEM UX
HEOPraHUYECKUX (U3NKO-XUMHUECKUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHBIX
BEILECTB peaknuii. KauecTBeHHbIE peakiuy Ha cyib(aT-, KapOOHAT- U XJIOPUA-
AQHUOHBI, HA KATUOH aMMOHMUSI
4 CTpoeHue M CBOMCTBA OPraHMYeCKUX BelIECTB
4.1 Knaccudukanus, [losiBieHHMe M pa3BUTHE OPraHMYECKOW XMMHUM Kak Hayku. IIpemmer
OpraHMYECKOM XMMHU. MeECTO M 3HAaYCHHE OPraHUYeCKOM XUMHUHU B
CTPOEHHUE U CUCTEME €CTECTBEHHBIX HayK. XMMHYECKOE CTPOEHHE KaK IMOPSAIOK
HOMEHKJIATypa COCIUHEHUS aTOMOB B MOJIEKYJE€ COIVIACHO MX BaJCHTHOCTH.
OpPraHUYECKUX OcCHOBHbIE  TIOJIO)KEHUSI ~ TEOPUM  XHUMHUYECKOTO  CTPOEHUs
BELICCTB opraHuueckux coennHeHudi A.M. ByrtiepoBa. YriepoaHslii CKener
OpPraHMYECKON MOJIEKyJbl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT
XMMHMYECKOI0 CTpOECHUs MoJieKyl. M3omepus u nzomepsl. [lonsatue o
¢bynkunonansHOM rTpynmne. Pamgumkan. IlpuHnmmner kimaccudukanuu
OpPraHMYECKUX COeAVHEHMH. MexnyHaponHas HOMEHKIATypa U
MPUHIUIIBI HOMEHKJIATyphl OpraHnYecKux coeanHeHuil. [lonsrtue o6
a30TCOAEPIKAIINX COCIMHEHUSX, OuoJIOrNYecKU aKTUBHBIX
BelIecTBax (yrimeBopax, KHUPax, Oenkax u ap.),
BBICOKOMOJIEKYJISIDHBIX ~ COEMHEHMAX  (MOHOMEp,  IOJIUMED,
CTPYKTYpPHOE 3BE€HO)
4.2 CBolicTBa Du3uKo-XUMHUYECKUE CBOICTBa OpPraHUYECKUX COeIUHEHUU
OpPraHUYECKHUX OTJIENbHBIX KJIaCCOB (0COOEHHOCTH KJIAaCCU(UKALMU U HOMEHKJIIATYyPhl
COCIMHEHUI BHYTPH KJlacca; TOMOJIOTHYECKUN psia U oOuiast popmyia; H30MepHs;

(u3nueckre CBOICTBA; XUMUYECKUE CBOMCTBA; CITOCOOBI MOIYUEHHUS):
— TIpeJenbHble YIIeBOAOPOAbI (ajlkaHbl U LMKIIOANKaHbl). ['opeHue
MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHUKOB TeIUla B
MPOMBIIIIEHHOCTH U ObITy. CBOWCTBa MPUPOAHBIX YIJIEBOAOPOJIOB,
HaXO0XJEHUE B NMPUPOAE U NPUMEHEHHE AJIKaHOB; — HENpEeesIbHbIE
(anmkeHbl, alKMHBI U AJIKAWEHBbI) U apOMaTHYECKUE YTJIEBOIOPOIBI.
['openue aneruieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH
JUIS CBapKH M pe3ku MeTauioB. Kucnopoacoaepskaimme coeauHEHUs
(ciupThl U (peHOIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, albIETHIbl U
KETOHBI,  XUpbI,  yrueBoabl).  [lpakTuyeckoe  NpUMEHEHHE
STUJICHTJIMKOJIS, TmieprHa, Genomna. [Ipumenenue gopmanpaerumaa,
aleTaNbJeTna, YKCYCHOM KHCJIOTBl. Mpbla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCJIOT. MoOMIKe CBONCTBAa MbLIa. A30TCO/EpKaIIne
COEIMHEHUS (amMHHBI u aMHHOKHCIIOTBI, 0emnKn).
BricokomornexynsipHbie COETMHEHUS (cuHTEeTHYECKHE u
OMOJIOTHYEeCKU-aKTUBHBIE). MOHOMEp, MOTUMEp, CTPYKTYPHOE 3BEHO.
[lonuMepu3zanusi  STHWJIEHA KaKk OCHOBHOE  HalpaBJIEHHE €ro




Ne HaumenoBanue
Coaep:xanue pasgenaa
pasjaena pasjaena
ucnosb3oBaHud.  ['eHermyeckas  CBA3bL  MEXIy  KJIAcCaMH
OPraHNUYeCKUX COCIMHEHUMN.

4.3 Wnentudukanus buooprannueckue coeaunenus. Ilpumenenue u 6uosnorudeckas poib
OpPraHUYECKUX yraeBooB. OKHCIEHHE YIVIEBOJAOB — MCTOYHHUK JHEPIMM JKHUBBIX
BELIECTB, UX opranuzMoB. OOsiacT NpUMEHEHUs aMHHOKuCIOT. IIpeBpaienus
3HAYEHUE U OenkoB mMIM B opraHusMme. buonormdeckue ¢GyHKIMH OEIKOB.
IIPUMECHEHHUE B buonornueckue ¢(yHkuM xkupoB. Poiab opraHmdeckoil Xumum B
OBITOBOM 1 pemieHnH TpobieM mnuiieBoi OezomacHocTd. Ponb opranmuyeckon
IIPOU3BOJICTBEHHOU XMMHUU B pEIIEHUM Mpo0JieM HHEpPreTHuecKoil Oe30macHoCTH, B
JESTEIbHOCTH pa3BUTUM MEIWLIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
4eJI0BEeKa UCTOYHHUKOB SHEpruu (JIbTEpPHATHUBHBIC HCTOYHUKU SHEPIUH).

OnacHOCTh BO3JEHCTBUSL Ha JKUBBIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OTJEJIBbHBIX KJaccoB (YIJ€BOJOPOIbI, CHUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHE IPOU3BOJAHBIC, ANBIAETUIBl U Jp.), CMBbICI
I0Ka3aTeJsIsl NPEAENIbHO IOIMYCTUMOM KOHLIEHTPALUU.

3) Kunernueckue u CKOpOCTh peakIiu, €€ 3aBUCUMOCTh OT pPAa3JIMYHBIX (HaKTOpPOB:
TePMOJAMHAMMYECKHE | TIPUPOJBl PEarupyroIIUX BEIIECTB, KOHIEHTPAUU PpPearupyronmx
3aKOHOMEPHOCTH BELIECTB, TEMIEpPaTypbl M IUJIOLWIAAM PEAKIHMOHHOM IOBEPXHOCTH.
NPOTEKAHUSA TennoBele  3pdexTbl  XUMHYECKMX  peakuuid.  DK30- U
XHMHYeCKHX SHAOTEpMHUUYECKUE, peakiuu. OOpaTUMOCTh peakuuil. XUMHUYECKOe
peakuui paBHOBECHE M €r0 CMEILEHHUE MO JEHCTBUEM Pa3IMYHbIX (PAaKTOpOB

(KOHLIEHTpalMsl peareHTOB WJIM NPOAYKTOB peakluu, JaBJICHUE,
TeMmIeparypa) Ui CO3/aHUSl ONTHUMAJbHBIX YCJIOBUH NPOTEKAHUS
xumuyeckux npoueccon. [Ipunnun Jle [laTense.

6 PacTtBopsI

6.1 [Tonstue o pactBopax | PactBopeHne kak  (QU3MKO-XMMHYECKUH mporecc. PacTBopsl.

CriocoObl TIPUTOTOBIIEHHUS pacTBOpoB. PacTtBopumocTs. MaccoBas
70151 pacTBOPEHHOro BemiecTBa. CMBICH TOKa3arens MpeneiabHO
JONYCTUMOW KOHLEHTPAallMd M €ro HCIOJIb30BaHUE B OLEHKE
JKOJIOTUYECKON 0€30MacHOCTH. [IpaBuia DKOJIOTUYECKH
11€J1ec000pa3HOro MOBEIEHUS B OBITY U TPYAOBOM NEATEITBHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3J0POBbSI M OKPYXKAIOLIEH NPHUPOJHOU
Cpelpl;  ONAaCHOCTb  BO3ICMCTBHS ~ HA  JKUBBIE  OPraHU3MBI
ONpe/IeNICHHBIX BEIIEeCTB. PelleHne MNpakTUKO-OPUEHTHPOBAHHBIX
pacueTHbIX 3aJaHUN Ha PACTBOPHI, HCIOJb3yeMble B OBITOBOH U
MIPOM3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

6.2 Hccnenosanue [IpuroroBnenue pacTBOpoB
CBOMCTB PacTBOpPOB

7 Xumus B ObITY M Hoselimme JOOCTMKEHMS XMUMHYECKOM HAyKd W XUMHYECKOH
NPOM3BOJACTBEHHON | TexHonoruu. Pomp XumMum B 00ecHeueHHMM HKOJOTHYECKOM,
AeATeJIbHOCTH SHEPreTUYecKONM M MHILEBON 0e30MacHOCTH, PAa3BUTHU MEIULIUHBI.
YeJI0BeKa [IpaBuna moucka M aHaiaM3a XUMUYECKOH uHboOpManuu U3

pa3IMYHbIX MCTOYHUKOB (HaydHas U y4eOHO-Hay4Has JUTeparypa,
cpeAcTBa MaccoBoi MHGpOpMaLuu, ceTh MHTepHeT)
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5.2 CTtpyKTypa QM CHUIINHBI

Pa3I[CJ'IBI JUCHUIIIIMHBI, U3Yy4Ya€MbIC B 1 CEMECTPE

p‘]:‘i- HaumeHoBaHue pa3je/ioB KoumiecTeo qacos
nesa Beero | Jlekuun | 113
1 OcCHOBBI CTPOEHUS BelleCcTBA 6 2 4
11 Crtpoenne aTOMOB XUMHECKUX JJICMCHTOB 1 4 9 5

PUPOIa XUMHUECKOH CBSI3U
1.2 | Ilepuonuueckuii 3akoH u Tabmmma .M. Menaeneena 2 - 2
2 XuMHYECKHE PeaKkuu 8 4 2
2.1 Tunbel XUMHUUECKUX PEaAKIIHI 4 2 2
2.2 DNEKTPOIUTHYECKAS AUCCOIUAITIS M HOHHBIA 00MEH 4 2 -
3 CTpoeHne M CBOHCTBA HEOPrAaHNYECKHX BEHIECTB 18 8 8
31 Knaccudukamnus, HOMEHKIATypa U CTPOCHUE 4 5 2
HEOPraHWYECKUX BEIECTB
DU3NKO-XUMHYECKUE CBOMCTBA HEOPTAaHMYECKUX
3.2 10 6 4
BEIIECTB
3.3 | NUnenTndukanus HEOPraHMYECKUX BEIIECTB 4 - 2
4 CTpoeHue M CBOIiCTBA OPraHNYeCKHUX BelleCTB 22 12 6
41 Knaccudukanus, ctpoeHre 1 HOMEHKIATypa 4 9 2
OpPTraHUYECKUX BEIIECTB
4.2 | CpoiicTBa OpraHMYECKUX COSAMHEHUI 12 6 4
Wnentudukanus opraHu4ecKux BEIECTB, UX
4.3 | 3HaueHHE U MPUMEHEHHUE B OBITOBOH H 6 4 -
IIPOU3BOJICTBEHHOM IS TEILHOCTH YelIOBEeKa
5 Kunernueckue U TepMOANHAMHYECKHE . 6 5 4
3aKOHOMEPHOCTH NMPOTEeKAHUS XUMUYECKUX PeaKIuii
6 PacTBOpbI 4 2 -
6.1 | [lonsTue o pacTBOpax 2 2 -
6.2 | UccriegoBanue CBOMCTB pacTBOPOB 2 - -
7 Xumus B ObITY U NPOU3BOICTBEHHOMH e TeJIbHOCTH 5 5 4
YyeJI0BeKa.
IIpomexyTouHas aTTeCTALMSA 5
(1 PepeHupoOBaHHBbIH 324€T)
Bcero 72 32 28
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5.3 IlpakTHyeckue 3aHATUSA

Ne
pa3jiena

Tema

Koua-Bo
JacoB

11

Pemenne 3amananii Ha MCIIOJIL30BaHUE XUMUUECKOM CHUMBOJIMKH M Ha3BaHUI
COCIMHEHUI M0 HOMEHKJIAType MEKIyHApOIHOTO COI03a TEOPETUUECKON U
MPUKIAAHON XUMUHU U TPUBHAIBHBIX HA3BaHUM VISl COCTABJICHUS XUMUYECKUX
(hopMyJT TBYXaTOMHBIX COCTMHEHUH (OKCHUIOB, CYJIb(HUIOB, TUAPUIOB H T.I1.) U
JIPYTUX HEOPraHUYECKUX COCIMHEHUM OTJIETbHBIX Ki1accoB. [IpakTuueckue
3a/IaHMs Ha YCTAHOBJICHUE CBS3U MEX/IYy CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M NIEPUOANYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKUX DJIEMEHTOB U
HX COEIMHEHUIN B COOTBETCTBUU C MOJ0KEHUEM [leproinueckoil CUCTEMBI.

1.2

[Iepnonnueckas cucrema xumudeckux 3yeMeHToB [[.1. Menneneesa.
®usnyeckuit cmbica [lepuoauueckoro 3akona [.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTBIX U CI0KHBIX BEIIECTB B COOTBETCTBUHM C MOJIOKEHUEM XUMUYECKOTO
anemenTa B Ilepronnueckoi cucreMe. MUpPOBO33pEHYECKOE M HAYUYHOE 3HAYEHUE
IlTepuonuueckoro 3akona JI.11. Mengeneena. [Iporuossr /.M. Menneneena.
OTKpbITHE HOBBIX XMMHUYECKUX 2JIEMEHTOB. Perienne mpakTuko-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA XapaKTEePU3aIUI0 XUMUYECKUX
9J€MEHTOB «MeTaunueckue / HeMeTaJInNUYeCKUe CBOMCTRA,
3JIEKTPOOTPHUIIATEILHOCTh XMMUYECKUX 2JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPHOJIUYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB .M. MeHaeneeBay

2.1

KonnuecrBennble oTHOIICHUS B XUMHU. OCHOBHBIC KOJIUYECTBEHHBIC 3aKOHBI B
XUMHHU U paCyYCThI 110 YPABHCHUAM XUMUYCCKUX peaKHHﬁ. Moup KaK equHHIIA
KOJIMYECTBA BECIICCTBA. MOJ'ISIpHaSI Macca. 3aKOHEI COXPAaHCHUSA MACChl U SHCPTHUHU.
3akoH ABOI‘aI[pO. MOJ'IHpHHﬁ 00beM ra30B. OTHOCHTENIbHAS INIOTHOCThH Fa30B.
PacueTs! o YPaBHCHUAM XUMHYCCKUX peaxunﬁ C UCITIOJIb30BAHHUEM MACChI,
o0Bema (HOpMaJ'IBHBIe YCJ'IOBI/ISI) Tra30B, KOJIMYECTBA BCIICCTBA

3.1

Homenknarypa HeopraHMuecKkyx BEIIECTB: Ha3BaHHUE BELECTBA UCXO/I U3 UX
XMUMHUYECKOH (OPMYIIbI UM COCTABICHNUE XUMHUUECKOH (hOPMYJIIbI UCXOIS U3
Ha3BaHMs BellecTBa o MexayHapoaHoi (MIOITAK) unu tpuBuanbHoi
HOMEHKJIATYPE.

Pemenue npakTuyeckux 3aJjlaHui Mo KjIacCU(PUKALUU, HOMEHKIIAType U
XMUMHUYECKUM (hOpMyJIaM HEOPTraHUYECKUX BELIECTB PA3IUYHBIX KIaCCOB
(yrapHslii ra3, yrieKuciblil ra3, aMMHaK, raieHasi U3BeCTh, HeralieHas U3BecTb,
MUTHEBAS COJA U JAPYTUX): Ha3bIBaTh M COCTABIIATH (DOPMYJIIbI XUMUYECKUX
BELIECTB, ONPEENSITh MPUHAIICKHOCTD K Kiaccy. ICTOUHUKM XUMUYECKOH
uHpopmanuu (cpeacTB MaccoBoil uudopmaru, cetb IHTEpHET U pyrue).
[Touck nHpopMauu Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
bopmynam
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

3.2

CocraiieHne ypaBHEHUN XUMUYECKUX PEAKIUH C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKUX BEILECTB: METAJIJIOB U HEMETAJIOB; OKCHUJIOB
METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB; HEOPTAaHUYECKHIX COJIEH,
XapaKTEepU3yIOUINX UX CBOMCTBA. PelieHne npakTuKo-OpueHTUPOBAHHBIX
TEOPEeTHUYECKUX 3aJJaHull Ha CBOMCTBA, COCTaB, MOJIyYeHUE U Oe301macHoe
HCIOJIb30BAHUE BAKHEHIINX HEOPraHMUECKUX BEIIECTB B OBITY U IMPAKTUYECKOM

3.3

«HI[CHTI/I(l)I/IKaI_[I/IH HCOPraHNYCCKUX BEIICCTB). Pemenne OKCIICPUMCEHTAJIBHBIX
3aJ1a4 110 XUMHUYCECKUM CBOMCTBAM METAJIJIOB U HCMCTAJIJIOB, IO PACIIO3HABAHUTO
" IIOJIYUYCHUIO COCI[I/IHGHI/Iﬁ METAJIJIOB 1 HEMETAJIJIOB. I/I,Z[GHTI/I(l)I/IKaI_[I/IH
HCOPraHNYCCKUX BCIICCTB C UCIIOJIb30BAHUEM UX (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IX CBOﬁCTB,
XapaKTCPHbIX KaUCCTBCHHBIX peaKuHﬁ. KauecTtBeHHBIE p€aKkuun Ha Cy.]'IB(baT',
Kap6OHaT- 1 XJIOpHUJ-aHUOHBI, HA KATUOH aMMOHMA

4.1

Homenknarypa opraHu4ecKux COeMHEHHUH OTAETbHBIX KJIaccOB (HACHIIICHHEIE,
HEHACBIICHHBIC M APOMATHUYECKUE YTIICBOJOPOIbI, CIIUPTHI, PCHOIIBI, AJTbJICTUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHUE MOTHBIX U COKPALEHHBIX
CTPYKTYPHBIX (POPMYJI OpraHUYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, UCTIOIB3YS
WX Ha3BaHUS MO CUCTEMATUYECKON U TPUBHAILHON HOMEHKIIATYpe (ITHIIEH,
aleTUJICH, TIUIEpUH, PeHo, GopMalbaerua, YKCyCHask KHCIIOTa, TJIUIUH).
Pacuetsl npocreiiiieit popMyIibl OpraHu4ecKOr MOJIEKYJIbI, HCXOS U3

4.2

CBoiicTBa OpraHUYECKUX COCIUHEHNUIN OTAETIbHBIX KJIAcCOB (TpUBHUAIbHAS U
MEXyHapOaHAass HOMEHKJIATypa, XAMHYECKHE CBOMCTBA, CIIOCOOBI ITOTydeHUS ):
npeebHble (aJKaHbl M LUKIOATIKaHbl), HEMpeAeabHbIC (QJIKEHbI, AIKUHbI U
aJIKaJIME€Hbl) U apOMaTHYECKUE YTIEBOIOPO/IbI, CIIUPTHI U (PEHOIIBI, KapOOHOBBIE
KHUCJIOTHI ¥ 3(DUPBI, albJIETUIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHusl HA COCTABJIEHUE YpaBHEHUI
XMMHMYECKHUX PEAKIIMH C yYaCTHEM OpPraHU4ECKHX BELIECTB HA OCHOBAHNUU UX
COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM Yuciie M0 NPeAIoKEHHBIM LeoYKaM
MIPEBPALICHUIT ), XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA OPIraHUYECKUX
COEIMHEHUI OT/IeNbHBIX KJIaCCOB, CIIOCOOBI MX MOJIYYEHUs U Ha3BaHUE
OpPraHWYECKUX COCIMHEHMM M0 TPUBUAIBHON WIIM MEXIYHAPOAHON
CUCTEMAaTUYECKON HOMEHKIIaType. PellleHne MpakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI HA CBOMCTBA OPraHUYECKUX COCIMHEHUN OTIEIbHBIX
KJIaCCOB

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha aHAJIN3 (DaKTOPOB,
BIIUSIIOLIUX HAa U3MEHEHUE CKOPOCTH XMMHUECKOH peakluy, B T.4. C MO3ULIUN
HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYI0BOU JEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPUPOTHON CPEIbI.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI HAa MPUMEHEeHHe npuHIuna Jle-
laTenbe 11 HaXOXKACHUS HAIIPABJICHUS CMEIICHUS PaBHOBECHUS XMMHYECKON
peakIy U aHainu3 (pakTopoB, BIUSIOMINX HA CMELICHHE XUMHUYECKOTO
paBHOBECHS
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

[MTouck 1 aHaIM3 KEHCOB O MPUMEHECHUH XUMHYECKUX BEIIECTB U TEXHOJIOTHH C
ydeToM Oyayiiel mpodecCHOHALHOM IeATEIHPHOCTH 110 TeMaM: BaKHEHIIIHE
CTPOUTEJIbHBIC MaTepHAIIbl, KOHCTPYKIIHOHHBIE MaTEPUAIIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepHaIbl IS 3JCKTPOHUKH, HAHOMATEPHaJIbl, TCKCTHIILHBIC
BOJIOKHA, HICTOYHUKH SHEPTUH, OPraHMYECKUE U MUHEPAIbHBIC YI00pEHUS,
JICKApCTBEHHBIC BEIICCTBA, ObITOBas XuMHusl. 3amura: [IpencraBieHue
PE3yJIbTaTOB PEIICHHUs KeHCOB B (hOpMe MUHHU-IOKIIA/Ia C TIPe3CHTaIeiH

Bcero

28

5.4 JlabopaTtopHble 3aHATHS

Ne
pas3jiena

Tema

KoJua-Bo
JacoB

2.2

“Tunbl xXuMu4yeckux peakuuii”. MccaenoBanue TUIOB (IO COCTaBY U
KOJIMYECTBY HCXOJIHBIX U 00Pa3yIOMINXCS BEIISCTB) M MPU3HAKOB XMMHYECKHUX
peaknuii. [IpoBenenue peakiuii HOHHOTO OOMEHa, OTPEICIICHUE CPEIbI
BOJIHBIX PacCTBOPOB. 3a/IaHKs HA COCTABIICHUE UOHHBIX PEaKIIUii

3.3

«MnerTnukanus HeOPraHMIEeCKUX BEIIECTBY. Pelenne sKcrepuMeHTalbHbBIX
3aJa4 10 XHUMHUYECKMM CBOMICTBAM METAJJIOB M  HEMETAJUIOB, II0
pPaCcIO3HABAHMIO M IIOJYYEHHUIO COCIMHEHUN METAJJIOB M HEMETAJUIOB.
WnenTudukanuss HEOPraHMUECKUX BEIIECTB C MCIOJIb30BAHHEM HUX (U3UKO-
XUMHUYECKUX CBOMCTB, XAPAaKTEPHBIX Ka4eCTBEHHBIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbhaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI

4.2

[IpeBpareHnst opraHMuecKux BellecTB npu HarpeBaHuu". [lomyuenue atunena
U U3y4YeHHE €ro CBOWCTB. MoaenupoBaHue MOJIEKYJ] U XHMHYECKHUX
IIPEBpAICHUI Ha IPUMEpE ITaHa, STUIICHA, alleTUIIEHA U JIp.

4.3

“Unentuduxanus  OpPraHUYECKUX  COEAUHEHUW  OTHETBHBIX  KJIACCOB”
Wnentudukaius opraHnYecKux COeIMHEHU OTENbHBIX KIACCOB (Ha MpUMepe
aJbJICTUIOB, KpaxMaa, YKCyCHOM KUCIOTHI, OEJIKOB U T.I1.) C UCIIOJIb30BaHUEM
X (U3UKO-XMMHYECKUX CBONCTB M XapaKTEPHBIX KAd4eCTBEHHBIX pEaKIIUM.
Henatypanust Oenka mpu HarpeBaHuu. L[BeTHble peakmuu  OEJIKOB.
BO3HMKHOBEHHE aHAIUTUYECKOrO CHUTHAJIa C TOYKM 3pPEHHUS XHUMHYECKHUX
MPOLECCOB MpPH NPOTEKAHWM KAYECTBEHHOM PpEAKIHUH, TMO3BOJIAIONIEH
UICHTU(PHUIIMPOBATH MPEATOKEHHBIE OPTaHUYECKHE BEIECTBA

6.2

«IIpurotoBienne pactBOpoB». IIpUroTOBIIEHHE  PAcTBOPOB  3aJaHHOU
(MaccoBoi, %) KOHLEHTpAIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMH)
U ONpeJielIeHne cpeibl BOJHBIX PacTBOPOB. Pelmienue 3a1ad Ha MPUTOTOBICHHE
pacTBOpoOB

Bcero

10
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6 YueOHO-MeTOAMUYECKOE 00ecTieueHHe M CIMIIUHbI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi IUTEpaTypa

1. Xumus: yueOHMK ans cpemHero mnpodeccruoHanbHoro obpaszoBanus/ 1O. A. Jlebenes,
I'. H. ®agees, A. M. 'ony6es, B. H. IllanoBan ; mox oOmieit pemakiueii ['. H. ®daneeBa. — 2-e¢ wu3g.,
nepepadb. u mon. — MockBa: WM3marensctBo FOpaiit, 2024. — 431 c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexTpoHHslid // OOpa3oBarenbHas matgopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/537876

6.1.2 JlonoJiHMTE IbLHAS JIUTEPATYypa

1. AndunorenoBa, N1.B. Xumus : yyeOHHK W MPAKTUKyM JJIsi CPEIHETO MPOPECCHOHATHHOTO
obpazoBanusi/ U. B. Aupunorenoa, A.B. babkos, B. A.IlonkoB.— 2-¢ u3a., wcOop. W J0M. —
Mocksa : U3natenbctBo FOpaiit, 2024. — 291 ¢. — (IlpodeccuonanpHoe obpa3oBanue). — ISBN 978-5-
534-11719-6. — Tekcr : onektponHbli // OOpa3oBarenpHas mnatdopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VY4UeOHMK U 3aJa4HUK : I CPEOHETO TMPOPECCHOHATHHOTO
obopazoBanusi/ W. B. Pocun, JI. [I. Tomuna, C.H. ConoBeeB. — Mocksa : W3zmatensctBo HOpaiir,
2024, — 420 c. — (IIpodeccuonanpuoe obpasoBanue). — ISBN 978-5-9916-6011-2. — Teker
anieKTpoHHbIH // O6pa3zoBatenbHas iardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepuoauyeckue U31aHUA
Xumus u xmu3Hb - X X1 Bek https://biblioclub.ru/index.php?page=journal red&;jid=688934

6.1.4 UnTepHeT-pecypcesbl

1. 3BC «YHuBepcurerckas OuOINOTEKa OHIANH»

2. HanmonaneHas anektponHas 6ubnuorexka (HOB)

3. ObpasoBarenbHas miatgopma "FOpaiiT" (MonHBIH AOCTY)

6.2 IporpammMHoe obecneyeHue, MpoecCHOHATBHBIE 0a3bl JAHHBIX M HWH(OPMAIHOHHBIE
CNPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTH I

Tun nporpaMmMHoOro

HaumeHoBanme CxeMa JIMIEH3UPOBAHUSA, PEKUM JI0CTYIA
o0ecneuyeHus
PEJZI OC Ob6pazoBarenbHas aunen3us ot 11.07.2022 r. va 3
OnepaionHas crcTeMa «CrangapTHas» rona juisi 240 pabounx MECT B paMKax COTJIAIICHHS
it Paboumx o corpyaaunuecte ¢ OO0 «Pex Codp» Ne 305/06-
CTaHIIUH 22V ot 28.06.2022 r.

AnbTepHaTUBHAS

peanu3anus cpe/sl
ucnonHenus nporpamm | WINE
Microsoft Windows st
OC na 6aze sapa Linux

Cso6opaunoe 110,
https://wiki.winehg.org/Licensing

Cso6opaunoe 110,
https://libreoffice.org/download/license/

OducHelil maker LibreOffice



https://urait.ru/bcode/537876
https://urait.ru/bcode/538526
https://urait.ru/bcode/537024
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-universitetskaja-biblioteka-onlajn
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-jurajt
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Tun nporpaMMHOro

HaunmeHnoBanue CxeMa JIMIEH3UPOBAHMUSA, PEKUM JA0CTYIA
o0ecreyeHus
. Cso0Ooxnoe 10,
Chromium i .
https://www.chromium.org/Home/
HNuTtepueT-6paysep
Sinexe.Epavae becnarnoe 110,
JICKC.Dpaysep https://yandex.ru/legal/browser agreement/
Cso0Oozanoe 10,
Menuanpourpeizaress VLC https://www.videolan.org/legal.html
VHdopMaIHOHHO- KOHCVILTAHT KommutekT niist 00pa3oBaTebHBIX YUPEKISHUN 110
pMal 4 noroBopy Ne 337/12 ot 04.10.2012 r., cereBoi
IIpaBOBAasl CUCTEMA [Tmroc

JOCTYII

7 MaTtepuajibHO-TeXHUYECKOe oDecriedeHne TUCIUNINHBI

Kabuner ecTecTBeHHOHAYUYHBIX AMCHMIUIUH (paboyee MecTo MpenojaBaTelns; ydeOHas MeOelb;
KJIACCHAsI JIOCKA, HOYTOYK C JIMIICH3MOHHBIM IPOTPAMMHBIM 00€CIIEYCHHEM, B TOM YUCIIC OTCUYECTBEHHOTO
MPOU3BOJICTBA, IPOEKTOP, OSKpaH. YueOHbIe IulakaTthl (Tabnuua MeHzaeneeBa, CTPOCHHE KOCTEH,
pacroyio)KeHne BHYTPEHHUX OPraHOB, PACTUTENIbHASA KJIETKa). MyJIsbkd BHYTPEHHUX OPraHOB YeJIOBEKa.

KommiekT ydyeOHO-MeTOANYECKOM TOKYyMEHTAIUHN ).
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