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IHosicHuTeIbHAA 3aNIMCKA.

OcHoBO# 711 cocTaBiieHUs pabodeil MmporpaMMbl CPEIHETO OO0IIero 0Opa3oBaHUsA Kypca «XUMUS:
TEOpUs U TpPaKTUKa» I KJIACCOB C ECTECTBEHHO-HAYYHOW HaIpPaBIEHHOCTbIO OOpa3oBaHMs SBISETCA
denepanbHbI rOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OOIIEro 00pa3oBaHMS.

Jlannast mporpamMmMa pa3paboTaHa B COOTBETCTBHH C HOPMATUBHBIMH JJOKYMEHTAMHU U METOAMYECKUMHU
Marepuanamu: Oenepanbubiii 3akoH Ne 273-03 ot 29 aexabps 2012 roma «O6 ob6pa3zoBanuu B Poccuiickoit
Oenepanuny; [Ipukaza Munobpaayku Poccum ot 17.05.2012 N 413 «OO6 yTtBepkaeHun ¢eaepaaibHOro
TOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHzapra cpeaHero  (mojgHoro)  obmero  oOpa3oBaHUs
(3apeructpuposano B Muntocte Poccuu 07.06.2012 N 24480); [Tpukaza Muno6puayku Poccuu ot 29.12.2014
N 1645 «O BHecennu u3MEHEHUH B prka3 MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoii @enepaiu ot
17 mas 2012 r. N 413 «O6 yTtBepkaeHun ¢eaepaibHOr0 TOCyAapCTBEHHOr0 00pa3oBaTeIbHOTO CTaHAapTa
cpenHero (moaHOro) obmero obpazoBanus» (3apeructpupoBano B Munrocte Poccun 09.02.2015 N 35953);
OcHoBHass oOpa3zoBaTelbHAsi Mporpamma cpeaHero (moiaHoro) obmiero oo6paszoanuss MOBY  «COII
«Mypunckmnii 11O Ned» ma 2020-2021 yueOuwni ropn; Ilpukas MwunucrepctBa oOpa3oBaHuSI W HayKd
Poccuiickoit ®enepanmu ot 31 mapra 2014 roma Ne 253 «O cenepasbHOM TmepeyHe YYEOHHKOB,
PEKOMEHIYEMBIX K UCIHOJIB30BAaHUIO TMPH pead3allMd HMEIOIUX TOCYJAapCTBEHHYIO AaKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOrPaMM HAa4YallbHOTO OOIIEr0, OCHOBHOIO OOIEro, cpenHero oomero oopazoBaHus» (¢
W3MEHEHHSIMU, BHECEHHBIMHU TPHKa3aMi MuHHUCTEpCTBa 00pa3zoBanus U Hayku Poccuiickoit dexepannu ot 8
utoHs 2015 roma Ne 576, ot 28 nexaOpst 2015 roma Ne 1529, ot 26 siuBaps 2016 roga Ne 38); mpumepHas
nporpamma «Xumus. [Ipumepnsie paboune nporpammsl. [Ipeamernas nunus yueouukon 10-11 kmacesi»: O.C.
I'a6puensu, U.I'. Octpoymos, C.A. Cnaakos. - M.: [Ipocsemenue, 2020.

B cootBercTBuM ¢ PenepanbHbIM rocydapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM KYpC «XHUMHS:
TEOpUsi U MPAKTUKa» CPEAHEH IIKOJE SBJISETCS COCTaBHOM 4dacThio mpeameTHou obnactu «EcTecTBeHHO-
HayuHbI€ [TPeIMEThD» U pacCUUTaH Ha U3yueHue npeamera B ooreme 67 yacos B 10-11 knaccax.

I'maBHOM HeIbI0 N3y4YeHUs Kypca « XUMHUSL: TEOpHS U IPAKTUKA» ABISAETCA (OPMHUPOBAHUE Y YUAIIUXCS
LIEJIOCTHOM €CTECTBEHHO-HAy4YHON KAapTHMHBI MHpa W DPAa3BUTUE IIO3HABATENIbHBIX, HWHTEIUIEKTyaJlbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH B Mpolecce HM3y4eHHs XMMHUYECKOM HayKu. 3ajauMm Kypca: chopMupoBaTh
BaKHEHININE JIOTUYECKUE OIepaly MBIIUICHUs (aHaliu3, CUHTE3, 000OIIeHHe, KOHKpeTH3alus u JAp.) B
MpoLecce MO3HAHMS CUCTEMbI BaKHEUIINX MOHSATUM, 3aKOHOB M TEOPHM O COCTaBE, CTPOEHUH, CBOMCTBAX U
NPUMEHEHUH XUMHUYECKUX BEIIECTB U OBJIAI€Th Y4eOHO-TI03HABATEIbHBIMU, MH()OPMAIIMOHHBIMU, IEHHOCTHO-

CMBICIIOBBIMH 1 KOMMYHUKAaTUBHBIMH KJIFOUEBBIMU KOMITETEHLIUSMHU.
OcHoBHbIE pa3e/ibl IPOrPaMMBbI

[IpenMet opranuyeckoit xuMuu. Teopust CTPOSHUSI OPTaHUYECKUX COSTUMHEHUN
VYT11eBoI0pOBI U UX TPUPOAHBIE HCTOYHUKHN

Kucnopoaconepkamue 1 a30TOCOIEpKAIIUE OPTaHHYECKUE COSTNHEHHS
Opranudeckast XuMusi ¥ 00IIIECTBO

Crpoenue BeniecTBa

XUMHUYECKUE PEeaKIIHH

BemiecTBa 1 X cBOMCTBa

Peanuzanus manHoM nporpaMmbl OCYHICCTBIIACTCS IMIPHU ITIOMOIIU TaKUX 06pa30BaTeJ'ILHLIX TCXHOJIOT Hﬁ,
KaK TCXHOJIOTMH HpO6JICMHOI‘ (V) 06yquI/151, HHTCPAKTUBHBIC TCXHOJIOTUH, TCXHOJIOTHH ITPOCKTHOT'O 06y‘{eHI/I}I n

I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaI_II/IOHHLIC O6pa30BaTeJ'ILHLIC TCXHOJIOTHH.



TpebdoBanus K pe3yibTaTaM OCBOCHUS MPOrpPaMMbl OPUEHTUPOBAHBI HA MPUMEHEHHUE 3HAHUHN, YMEHUN
U HaBBIKOB B yUEOHBIX CUTYyallMsIX M peabHbIX KU3HEHHBIX ycinoBusax. [Ipouecc oOyueHus HampaBlieH Ha
JOCTH)KEHHE JTUYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX Pe3yabTaToB, Ha uTo Hanenuaer @I'OC O0O0:
chOopMHUPOBATH LEJOCTHYIO €CTECTBCHHO-HAYYHYIO KaPTHHY MUPA, HEOThEMJIEMON 9acTh0 KOTOPOU SIBJISICTCS
XUMHUYECKas KApTUHA MHPA; OBIIAJETh OCHOBAMH XUMHUYECKOWH TPAMOTHOCTH.

OcHoBHBbIMU ¢(OpMaMH  KOHTPOJISI OCBOGHHUSI MPOTPaMMBbl, YyYalIUMHCS SBISIOTCA TEKYIIUH,
MIPOMEXYTOYHBII U UTOTOBBIA KOHTPOJIb B BUJI€ YCTHBIX OMPOCOB, TECTUPOBAHUS U KOHTPOJIBHBIX paboT.

JlaHHasi mporpaMMa OTHOCHUTCS K JIMHUU y4eOHO-METOAMUYEcKoro Komruiekca: «Xumus. 10-11 xmacc:
y4eOHUK [Tt 001meo0paszoBarenbHbix opranuzanuiiy: O.C. I'adbpuensn, WU.I'. Octpoymos, C.A. Cnaakos - M.:
[Mpocemenne, 2020.; «Xumus. COopuuk 3amad u ynpaxksenuid. 10-11 xmacc: yueOHOe mocobue mis
obmeobpaszoBarenbHbIXx opranu3anuii»: O.C. ['abpuensu, N.B. Tpury6d - M.: IIpocsemenne, 2019.

IInanupyemble pe3y/bTaTbl 0OCBOeHHSA npeaMeTa «xumus» 10-11 kaaccpl

JINYHOCTHEIE Pe3y.IbTaThI 1. 3HaHWe UCTOPUM XMMHH U BKJIaJa POCCUHCKON XUMUYECKOM

HayKd B MUPOBYIO XUMHUIO;

2. DopMHpOBaHUE OTBETCTBEHHOI'O OTHOIIEHHS K NO3HAHUIO
XHUMHHU; TOTOBHOCTH M CIOCOOHOCTH K CAMOPA3BUTHIO H
camM000pa30BaHUIO HA OCHOBE U3Y4YEHHBIX (PAKTOB, 3aKOHOB U
TEOpU XMMHUH; OCO3HAHHOT'O BIOOpA U IIOCTPOEHUE
WH/IMBU/yaIbHOM 00pa30BaTesIbHOM TPAEKTOPUHY;

3. dopmHpoBaHUE 1IETOCTHON €CTECTBEHHO-HAyUYHOU KapTHUHBI
MHpa, HEOTHEMJIEMOM YaCThO KOTOPOH SIBIISETCA XUMUYECKAs
KapTHHA MUPAa;

4. OBnaaeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM
YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOH NMPaKTHKH, B TOM
qHCIIE U XUMUYECKHUM;

5. OcBoeHue coluanbHbIX HOPM, ITPaBUJI TOBEACHUS, POJIEH 1
(dbopM collMaabHON KU3HU B COLUYME, IPUPOJE U YACTHOM
YKU3HU Ha OCHOBE HKOJIOTHUECKON KYJIbTYphl U 0€3011acCHOTO
oOpaleHus ¢ BelleCTBAMU U MaTepuallaMu;

6. ®opmHpoBaHHE KOMMYHMKATHBHOM KOMIIETEHTHOCTH B
OOLIEHUH CO CBEPCTHUKAMU U B3POCIBIMU B ITPOLIECCE
00pa3oBaTeNibHOI, 00IIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCJIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUJIOB

ACATCIIBHOCTH, CBA3aHHBIX C XHUMHEH.

MeranpeamerHbie 1.
pe3yJabTaThl

YMeHHne caMOCTOSTENFHO ONPENENATh eI CBOEro 00y4eHus,
CTaBUTh U POPMYIUPOBATH AJisi ceOsl HOBBIE 3a/1a4M B yueOe 1
MO3HABATENIbHON 1€ATEIbHOCTH, Pa3BUBaTh MOTUBBI U
MHTEPECHI CBOEH MO3HABATENBHOM 1E€ATENbHOCTH;

2. YMeHHe caMOCTOSITeNIbHO TUIAHUPOBATh ITyTH JOCTHKEHUS
1eNel, B TOM YHcie albTepHATUBHBIE, OCO3HAHHO BHIOMPATh

HanOosiee F3(hPeKTUBHBIC CITOCOOBI pelieHUsT YICOHBIX U

IIO3HABAaTCJIbHBIX 3aJa4,




10.

11.

12.

13.

YMeHue COOTHOCUTh CBOU JEHCTBUS C IJIaHUPYEMBIMU
pe3yJIbTaTaMy, OCYIIECTBIIATh KOHTPOJIb CBOEH ACATEIBHOCTU B
npolecce J0CTUKEHUS Pe3yibTaTa, ONpPeAessTh COCOOBI
NeMCTBUI B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBAaHUH,
KOPPEKTHPOBATh CBOU JIEUCTBUS B COOTBETCTBUU C
M3MEHSIIOIECUCS CUTYalueH;

VYMeHue oLeHUBaTh IPABUIBHOCTD BBIMOJIHEHUS Y4€OHOM
3aJjau, COOCTBEHHbIE BO3ZMOKHOCTH €€ PELICHHUS;

Bnagenue ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS
pEeLICHHIA U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOPA B y4eOHOU U
IIO3HABATEJILHON EATEIbHOCTH;

YMeHue onpeaensaTh NOHATHS, CO3/1aBaTh 0000LICHHUS,
yCTaHaBJIMBATh aHAJIOI'MHU, KIaCCU(PUIMPOBATH,
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU ISt
KJIaccu(UKaIum, yCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH JIOTHUECKOE PACCYKICHHUE, YMO3AKIIOUEHNE
(MHIYKTHUBHOE, I€YKTUBHOE U 110 aHAJIOT'MU) U JIeNaTh
BBIBO/IbI;

YMeHue co3ziaBarh, IPUMEHATh U IIPE0OpPa30BbIBATh 3HAKU U
CHUMBOJIBI, MOJICITH U CXEMBI JIJISl pEIICHUS] YICOHBIX U
II03HABATEJIbHBIX 33/1a4;

CMBICIIOBOE UTECHHE;

YMeHue opranu3oBbIBaTh y4eOHOE COTPYJHUYECTBO U
COBMECTHYIO JIESITEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMH;
paboTaTh MHIMBUYAJILHO U B TPYMIE: HAXOIUTh 00I1Iee
peleHre U pa3peraTb KOHQIUKTBI HA OCHOBE COTJIACOBAHUS
MO3ULMI U ydeTa HUHTepecoB; (JOpMyIUpPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHUE;

YMeHue 0co3HaHHO UCIOJIb30BaTh PEUEBbIE CPENICTBA B
COOTBETCTBUHU C 3a/1a4€il KOMMYHUKALIUN [T BBIPAKEHUS
CBOMX YYBCTB, MbICJIEH M MOTpeOHOCTEH, IUTAHUPOBAHUS U
PETYJISALIMN CBOEH EATENbHOCTH; BIaICHUE YCTHON U
MIACbMEHHOW PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM pEYbIo;
dopmMHUpoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH
UCTOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIi;

®opMHUPOBAaHUE U PA3BUTHE IKOJIOTUYECKOTO MBIIIIEHUS,
yMEHHE MPUMEHSTH €0 B I03HABATEIbHOM,
KOMMYHHKATUBHOM, COLIMAJIBHON IIPAKTUKE U
npodecCHOHATBLHON OpUEHTAINH;

Onpenenenue 1eneii coOCTBEHHOro 00y4YeHHs1, TOCTAHOBKA U

bopMynupoBaHue i ce0sl HOBBIX 3a]1ay;




14.

15.

16.

17.

18.

19.

20.

IInanupoBaHuy € MyTel JOCTUKEHHUS JKEIIAEMOT0 PE3yJIbTaTa
00y4YeHMsI XMMHUHU KaK TEOPETUYECKOT0, TaK U
HKCIEPUMEHTAJIBbHOTO XapaKTepa;

CooTHeceHue CBOMX JAEUCTBUM C TNIAHUPYEMbBIMHU
pe3yJibTaTaMu, OCYLLECTBICHUE KOHTPOJISI CBOEH 1€ATEIbHOCTU
B IIPOLIECCE TOCTUIKEHUS Pe3yJIbTaTa, OlpeielieHue Clioco00B
JecTBUI NPU BBIIOJIHEHUH J1AOOPATOPHBIX U MPAKTHUECKUX
paboT B COOTBETCTBUM € IIPAaBUIIAMU TEXHUKH 0€3011aCHOCTH;
OnpezneneHre UCTOYHUKOB XUMHUECKOHN HH(pOpMaInH,
NOJIy4YeHHE U aHanu3 e€, co3aanne HHHOpPMaImOHHOTO
IIPOAYKTA U €ro IPe3eHTalus;

Hcnonb30BaHNEe OCHOBHBIX MHTEIICKTYAJIbHBIX ONEPALMNA:
aHaJu3a U CUHTE3a, CPAaBHEHUS U CCTeMaTHU3aluu, 0000EeHHs
Y KOHKPETU3AllMH, BbISIBJICHUE IPUUNHHO-CIIEICTBEHHbIX
CBS3€M U MOCTPOEHME JIOTMUECKOI0 PACCYKIEHUS U
YMO3aKJII0YEeHUs (MHIYKTUBHOTO, 1€YKTUBHOT'O U 110
aHaJIOTHH) Ha MaTepualle eCTeCTBEHHO-HAyUYHOT'O COJCPKAHUS;
YMeHue co3ziaBarh, IPUMEHATh U IIPE0OPa30BbIBATh 3HAKU U
CHUMBOJIBI, MOJICITH U CXEMBI JIJISl pEIICHUS] YICOHBIX U
[I03HABATEJIbHBIX 33]1a4;

DopMHUpPOBaHUE U PA3BUTUE IKOJIOTUYECKOTO MBIIIIIECHUS,
YMEHHE NIPUMEHSATH €T0 B I03HABATEIbHOM,
KOMMYHHKATUBHOM, COLIMAJIBHON IIPAKTUKE U
poeCCHOHAIBHON OpPUEHTAIIHH;

['enepupoBanue uaeH U ONpeeieHne CPeCTB, HEOOXOIUMBIX

AJId UX peaJin3alu.

IIpenmeTrHbie pe3yJibTaThl

1)
2)

3)
4)

5)

6)

7)

8)

¢dbopMUpOBaHUE IIETOCTHONW HAYYHOUW KapTUHBI MUDA,
MMOHUMaHKE BO3PACTAIOIIEH POJIU €CTECTBEHHBIX HAYK U
HAay4YHBIX I/ICCJ'IGI[OBaHI/II\/'I B COBPEMCHHOM MHUPEC, MOCTOAHHOT'O
Ipolecca 3BOTIOIUN HAYYHOT'O 3HaHUS, 3HAUMMOCTH
MEXIYHAPOJAHOTO0 HAYYHOTO COTPY/IHUYECTBA;

OBJIaJICHHE HAYYHBIM MOJX0/I0M K PEIICHUIO Pa3IUYHbIX 33/]1a4;
OBJIaJIcHUE YMEHUSIMU (GOPMYJINPOBATH TUIIOTE3bI,
KOHCTPYUPOBATh, IPOBOAUTH SKCIICPUMCEHTEI, OLICHUBAThH
MOJIYYEHHBIE PE3YJIBTATEL,

OBJIaJICHHE YMEHHUEM COIOCTABISATh SKCIIEPUMEHTAIIbHbBIE U
TEOPETUYECKHE 3HAHUSI ¢ 00 BEKTUBHBIMU PEATHSIMU JKU3HU;
BOCIIUTaHUE OTBETCTBCHHOI'O 1 6epe>KHoro OTHOLICHUSA K
OKpYXaroIlei cpeae;

OBJIa/ICHHE SKOCUCTEMHOM MO3HaBaTEIbHON MOJIENBIO U €€
MPUMEHEHHUE B LIESAX MIPOrHO3a IKOJIOTHYECKUX PUCKOB AJIs
3JI0POBBS JTIOICH, O€30MMaCHOCTH KU3HHU, KAUeCTBA
OKPYXaIoIeil Cpebl;

OCO3HAaHUEC 3HAYNMOCTH KOHILICTIITNH YCTOP'I‘IHBOFO Pa3BUTHA,




9) dopmupoBaHue yMeHUit 6e30MacHOTO 1 3PPEKTUBHOTO
WCITOJTH30BaHUS JTAOOPATOPHOTO 000PYI0BaHMUSI, TPOBEACHUS
TOYHBIX U3MEPEHUI U aJIeKBaTHOM OI[CHKHU MOJTYYEHHBIX
pe3yIbTaTOB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX
apryMEHTOB CBOMX JICHCTBUI, OCHOBAaHHBIX Ha
MEXIPEIMETHOM aHalIM3€e y4eOHBIX 3a7a4;

10) popmupoBaHue MepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX
MPEJICTAaBICHUI O BEIIeCTBAX, UX MPEBPAILEHUAX U
IIPAKTUYECKOM IPUMEHEHUH; OBJIAZICHUE TOHATUHHBIM
anmnapaTroM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

11) oco3HaHKe 0ObEKTHBHOM 3HAYMMOCTH OCHOB XUMHUYECKOI
HAyKH Kak 00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUS,
XUMHUYECKUX TMPEeBpaIlleHU HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOW U HE)KUBOU
TIPUPO/IBI,

12) yriy6OieHne npeacTaBieHuil 0 MaTepHaIbHOM STUHCTBE MUPA,;

13) oBiazieHue OCHOBAMHU XMMUYECKOW TPAMOTHOCTH:
CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTUBHO OLIEHUBATH
JKU3HEHHBIE CUTYAllUH, CBA3AHHbIE C XUMHEH, HaBbIKAMU
0e30macHOT0 0OpaIeHus ¢ BEIIECTBAMH, UCIIOJIb3YEMBIMH B
MOBCEIHEBHOM JKU3HH; YMEHUEM aHATU3UPOBATh U
IUTAHUPOBATh SKOJOTHYECKH 0€30IacHOE MOBEICHUE B IIEIIAX
COXPaHEHHUS 3/10POBbs U OKPY KAIOIIEH CpeJIbl;

14) popMupoBaHue yMEHHIA YCTAHABINBATD CBSI3U MEXK/Y pPEabHO
Ha0JI10/1TaeMBbIMA XUMHUUECKUMH SIBIEHUSIMU U TIPOLIECCAMU,
MPOUCXOJIAIINMU B MUKPOMHUPE, OOBSICHATh IPUUYHHBI
MHOTr000pa3usl BeLIeCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa
U CTPOEHMSI, a TAKXKE 3aBUCUMOCTh IPUMEHEHHUS BELIECTB OT UX
CBOMCTB;

15) mpuoOpeTeHne OmbITa UCTIOIB30BAHUS PA3TMYHBIX METOIOB
U3y4YeHUs BELECTB: HAOIIOACHUS 3a UX MPEBPALICHUAMU IIPU
IIPOBEJEHUH HECTIOKHBIX XUMUUYECKUX IKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIaDOpaTOPHOTO 000PYI0BaHMS U TPUOOPOB;

16) hopmupoBaHKe IPEACTABICHNN O 3HAYEHUH XUMHUCCKON
HAYKM B PELICHUU COBPEMEHHBIX SKOJIOTUYECKHUX MPOOIIeM, B

TOM YHUCJIC B IIPCAOTBPAICHUN TECXHOTCHHBIX U 9KOJIOT'HYCCKUX

KatacTpoo.

ITo urtoram obyuyenns B 10-11 ki1acce y4eHUK HAYYHTCS:
pacKphIBaTh Ha MPUMEPax poJib XUMUH B (POPMUPOBAHHH COBPEMEHHOM HayYyHON KapTUHBI MUpa U B
MIPaKTUYECKON AESTEIbHOCTH YEJI0BEKA;
JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXKy XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAayKaMu;

packpbIBaTh Ha IpUMEpPAx MOJOKEHNS TEOPUH XUMHAUYECKOro cTtpoeHust A.M. byTieposa;




noHUMarh pusmdeckuii cmpich [lepuonnueckoro 3akoHa J[.M. MeHaeneeBa u Ha ero OCHOBE OOBSCHATH
3aBHCHMOCTh CBOMCTB XMMHYECKHX JJIEMEHTOB M 00Pa30BaHHBIX MU BEIIECTB OT AJIEKTPOHHOTO
CTPOEHUS ATOMOB;

OOBSICHSTH MPUIMHBI MHOTO0Opa3Hsl BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUH 00 UX COCTaBe U
CTPOCHUU;

MPUMEHSTH MPABUIIA CUCTEMATUYECKON MEXAYHAPOIHOW HOMEHKJIATYPBI KaK CPEICTBA PA3JIMUCHUS U
UICHTH(UKAIIUHN BEIIECTB 10 UX COCTaBYy U CTPOCHUIO;

COCTaBJISTh MOJICKYJIIPHBIC U CTPYKTYPHBIC (DOPMYITBI OPraHUUYECKUX BEIIECTB KaK HOCUTENCH
nH(OPMAIIUY O CTPOSHUU BEIIECTBA, €T0 CBOWCTBAX M MPUHAJIIC)KHOCTH K OMPEICICHHOMY KJIacCy
COCITMHEHHI,

XapaKTEPU30BaTh OPraHUYECKHE BEILIECTBA 10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIIMBATh
MIPUYUHHO-CIIEACTBEHHBIE CBSA3H MEX]y JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

MIPUBOAUTH IPUMEPHI XUMHUUECKUX PEAKIINI, pACKPBIBAIOIINX XaAPAaKTEPHbIE CBOMCTBA TUITUYHBIX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKUX BEUIECTB C LEIbI0 UX UACHTU(PHUKAIIMN U 00bACHEHUS 001acTU
MIPUMEHEHNUS;

MIPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUSI XMMUUECKUX PEAKIMi Ha OCHOBE 3HAHUI O THIaX
XUMHYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON ClIOCOOHOCTH;

UCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOSHUHU M XUMHUYECKHX CBOMCTBAX BEIIECTB /IS 0€30IaCHOTO
MIPUMEHEHHUSI B IPAKTUYECKOU 1€ATEIbHOCTH;

MIPUBOJIUTH MPUMEPHI IPAKTUYECKOTO UCTIOIB30BAaHUS IPOAYKTOB MepepaboTKU HEPTH U MPUPOJTHOTO
ra3a, BBICOKOMOJIEKYJISIPHBIX COSAMHEHHI (OTUATUIICHA, CHHTETUYECKOT0 Kay4yKa, alleTaTHOTO
BOJIOKHA);

MPOBOJUTH OMBITHI IO PACMIO3HABAHWIO OPTaHUYECKUX BEILIECTB: MIMIEPUHA, YKCYCHOM KHUCIIOTHI,
HETIpeIeNIbHBIX )KUPOB, TJIFOKO3bI, Kpaxmalia, OEJIKOB — B COCTABE MUILIEBBIX MPOTYKTOB U KOCMETHYECKUX
CPEICTB;

BJIQJIETh TIPaBUJIAMH U TIpUeMaMH 0€30macHOM paboThl C XUMHYECKUMU BEIIECTBAMU U JTaOOPATOPHBIM
o0opyI0BaHUEM;

YCTaHABJIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU U CMEIICHUSI XUMHUYECKOTO PAaBHOBECHS OT
pa3IUYHBIX (DAKTOPOB C IENBIO OMPEICTCHUS ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB;

MPUBOJIUTH TPUMEPHI THAPOJIN3A COJIEH B MOBCEHEBHOM )KU3HU YEJIOBEKA;

MPUBOJIUTH TPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI B IPUPOJIE, TPOU3BOACTBEHHBIX
MPOLECCAX U KUZHEEITEIIbHOCTH OPTraHNU3MOB;

MIPUBOJIUTH MPUMEPHl XUMUYECKUX PEAKIIUi, pACKPBIBAIOIINX O0IIHNE XHMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB U HEMETAJIOB;

MIPOBOANTH PacueThl HA HAX0XKJIEHUE MOJIEKYJIAPHOU (HOPMYIIBI YTIeBOJ0POIa IO MPOIYKTaM CTOPAHUS U
10 €r0 OTHOCHUTENBHOMN TUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €r0 COCTAB;

BIIQ/IETh MIPaBWJIaMU OE€30MaCHOTO OOpAIEHUS C €AKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIIECTBAMH,
CpeacTBaMU OBITOBON XUMUU;

OCYIIECTBISTh IOUCK XUMUYECKON MH(GOPMAIIUU 110 HA3BaHUAM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM
(dhopMyiaM BeIIEeCTB;

KPUTHUYECKH OIEHUBATh U HHTEPIPETUPOBATH XUMUYIECKYIO HHPOPMAIIHIO, COAECPIKAIILYIOCS B

COOOMICHHUSAX CPEJCTB MAacCOBOI MH(pOpMaIH, pecypcax MHTepHeTa, HayYHO-TIOMYJISIPHBIX CTAThAX C



TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBISBICHUS OIIHMOOYHBIX CYKICHUHN U
(dhopMupoBaHust COOCTBEHHOH MO3UIINY;
MIPEJICTABIATh IyTH PEIICHHSI TII00ABHBIX TPOOJIEM, CTOSIIINX MEPEe]] YeTOBEUSCTBOM: SKOJIOTUICCKUX,

OHCPICTUYCCKUX, ChIPHECBLIX, U POJIb XUMHUHU B PCIICHUU 3THUX HpO6HeM.

ITo uroram odyuenus B 10-11 ki1accax y4eHMK MOJYYUT BO3MOKHOCTb HAYUYHTHCS

WUTIOCTPUPOBATH HA MIPUMEPAX CTAHOBJICHUE W BOJIIOIMIO OPraHUYECKOM XMMUHY KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUYECKUX ATAax €€ pa3BUTHS;

HCII0JIh30BaTh METO bl HAYYHOT'O ITO3HAHUS IIPH BBHITOJTHEHUH IIPOSKTOB U YUECOHO-HUCCIIEA0BATEIbCKUX
3a/1a4 10 U3yYCHHIO CBOMCTB, CIIOCOOOB MOJIYYCHHS M PAacIIO3HABAHUS OPTaHUYECKHUX BEIECTB;
OOBSICHSITH IPUPOJTY U CIIOCOOBI 00pa30BaHUS XUMUYECKOW CBS3H: KOBAJICHTHOU (TIOJISIPHOM,
HETOJISIPHOM ), MIOHHOU, METAJNIMYECKOM, BOAOPOIHON — C 1IEJIbIO ONPECICHUS XMMUYECKOM aKTUBHOCTH
BCIIIECTB;

YCTaHABIIMBATh T€HETUYECKYIO CBSI3b MEXK/y KJacCaMU OPTraHUYECKUX BEIIECTB JJII 0OOCHOBAHMS
MPUHIUIIAATIEHON BO3MOKHOCTH TOJTYUYEHUS OPTaHUYECKUX COSAMHEHUH 3aJJaHHOTO COCTaBa M CTPOCHUS;
YCTaHABJIMBATh B3aMMOCBS3U MKy (DaKTaMH U TCOPUEH, MPUIMHOMN H CIICICTBUEM TIPH aHAH3E

HpO6JI€MHI)IX CI/ITyaIII/If/'I 1 000CHOBaHUU MMPUHHUMACMBIX pGIHGHI/If/'I Ha OCHOBE XMMHUYECKUX 3HAHUH.

Coaepixanue kypca «XuMHsA: Teopus M npakTuka» 10 kaace

Ne HaunmeHoBanue Kou-Bo Coaepixanue ILnanupyemble
n/n pa3jaejia, TeMbl 4acoB pe3yJbTaThl 00yUeHust
1 [[Ipemmer opranuveckoii3 [Ipenmer OpraHNu4eCcKOu XAMUU.| - TOHUMAaTbh  IPUYHAHBI
X IMUH. Teopus CpaBHEHHE OPraHUYECKHX COEIMHEHMM C| BBIIEJICHUS OpraHuyecKou
CTPOCHUS] OPTaHUYECKUX HEOPraHUYECKUMU. [Ipupoansle,| XUMHUH B CAMOCTOSITEJIBHYIO
COECIMHEHU I VICKYCCTBEHHbIE " CUHTETHUYECKNE| HAyKy, TEOPHUIO BUTAIU3Ma,
COCUHEHHS. O poIM  OpPraHU4ecKOun
BaneHTHOCTE. XMMUYECKOE CTPOEHUE KAK| XUMHH B CUCTEME
[TOPSIIOK COETMHEHMSI aTOMOB B MOJIEKYJIE| €CTECTBEHHBIX HayK,
COIVIACHO MX BaJeHTHOCTH. OCHOBHBIE| KpaTKUH OYEpPK HCTOPHUH
[10JI0’KEHUS Teopuun XUMHYECKOTO| pa3BUTHUS  OpPraHMYECKOM
CTPOCHHMSI OPraHWYECKUX COCIUHEHUI.| XUMHUH.
[ToHsiTue 0 TOMOJIOTMM U TOMOJIOTax,| - 3HaTh OCHOBHBIE

M30MEpUM MU H30Mepax. XHUMHYECKHe| MoJoKeHus: Teopun A.M.
(hbopmynel W Momenu  Mosiekyn  B| Bytiepora.
OpraHUYEeCKON XUMUH. - OOBSCHATH  B3aUMHOE
BIIMSIHME aTOMOB Jpyr Ha
apyra Y Ha CBOWCTBa
MOJIEKYJI B LIETIOM;

- M3rOTaBJINBATh
IAPOCTEP>KHEBBIE  MOJIEIIN
MOJIEKYJI;

- TIOHAMAaTh BaJICHTHBIC
COCTOSIHUSI aToma
yIJIepo/a;

- ONPEAEIATH o
rpaduveckoit bopmyne
MIEPBUYHBIM, BTOPUYHBIN,
TPETUYHBIN u
YETBEPTUUHBIN aToM
yriepoja, MPUMEHSTh

MOICIIb.




- 3HATH
KJacCUpUKALUN
OpraHUYECKUX
COCIUHCHMI.

- 3HATh BHJBI
OpraHUYECKUX
COETUHEHUH.

MPU3HAKU

HU30MCPHU

Yriesogopoasl M MX
[IPUPOHBIE HCTOYHUKH
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[Tpuponubiii ra3. Aukassl. IIpuponnsblii
ra3 Kak TOIIMBO. ['omonormyeckuil psia,
30MEpUs. U HOMEHKJIATypa ajJKaHOB.
X MHUUYECKHEe CBOWCTBa alKaHOB (Ha
[IpUMEpEe METaHa M JTaHa): TOpPEHHE,
BaMEILECHUE, paziioxKeHue u
neruapupoBanue. IIpuMmeHeHne ankaHOB
HA OCHOBE CBOMCTB.

AJTKeHbI.  DTWUJIEH, €ro  IOJy4YeHue
JIETUIpUPOBAHUEM 3TaHa u
ierupaTanuell dTtaHona). XUMHUYECKHE
CBOMCTBA ATUJICHA: rOpeHue,
KAaUeCTBCHHBIC  PEAKIMU, THApaTalus,
[TOJIMMEPU3ALHSL. [Tonuatunen, ero
CBOMCTBa W IpuMeHeHue. IIpumenenue
HTUJIEHA HA OCHOBE CBOMCTB.

AnkamueHsl W Kaydykd. [loHstue 00
AIIKaJUEHaX KaK yIJIeBOJOpOJax C ABYyMs
TBOMTHBEIMH CBSI3SIMHU. XUMHUYECKHE
cBoiicTBa OyTanueHa-1,3 u wu3ompeHa:
oOecliBEUMBaHUE OpPOMHOH  BOJIBI U
[oJIMMepu3anus B kKayuyku. Pe3una.
ATKUHBL.  AUETHJICH, €ro IMOoJIy4YeHue
MUPOJIM30M METaHa H  KapOWJIHBIM
CII0COOOM. XuMmuyeckue CBOICTBA
AIIeTUIICHA: TOpeHue, o0eclBeYHBaHHE
OpOMHOMI BOJIbI, MIPUCOEIMHEHHE
XJIOPOBOIOPOAA u TUApPATALIMS.
[[puMeHeHne aleTWIeHa Ha OCHOBE
CBOJCTB.

benso. [Tonydyenue OeH30i1a U3 rekcana u
ALIETUIICHA. XUMHYeCcKue CBOICTBA
OCH30J1a: TOpeHHe, TaJOreHUpPOBaHUE,
HuTpoBaHue. llpumenenue OeH3oma Ha
OCHOBE CBOWCTB.

Hedts. CocraB um mnepepaboTka HEPTH.
Hedrenpoaykrsl. beHsun u mnoustue 06
OKTaHOBOM YHCJIE.

- TIPUPOAHBIE MCTOYHUKHU
YIJIEBOJOPOIOB, UX COCTAB.

OcHOBHBIE CIOCOOBI
nepepaboTku  HepTH Ha
bpakuy, SKOJIOTHYECKUE
aCIIeKThI JOOBIYH,
nepepaboTku u
WCITIOJIb30BaHUS  TIOJIE3HBIX
HCKOTIaCMBbIX.

- OOBACHATH  KPEKHHT
He(TH, 3aIUCHIBaTh
YpaBHEHHSI peaKIuid,

OTJIMYaTh NPUPOJHBIA ra3
OT IOITYyTHOTO.

- llpuBomuth YypaBHEHHS
peakuui IIPOJYKTOB
KOKCOBaHUS YIJISl.

- OCHOBHBIE XMMMUYECKHE
CBOMCTBA yTJIEBOJOPOIOB.
- OCHOBHBIE  CIIOCOOBI
MIOJIy4Y€HHUS YIJIEBOJOPOJIOB
U 3alUChIBaTh YpPaBHEHHUS
peakuuii. 3HaTh NPABUIIO
3aiinieBa.

-3aIIACHIBATh (hopMyIbI
MU30MEPOB  YIIIEBOAOPOJOB
U Ha3plBaTb  UX IO

palMOHAIBHOMN Hu
CHUCTEMAaTHUYECKOM
HOMEHKJIAType, OOBICHSITH
AJIEKTPOHHOE "
IIPOCTPAHCTBEHHOE
CTPOCHHUE STHUJICHA,

o0pa3zoBaHHe S- U p- CBA3H,
SP3-, SP2-, SP-
rUOpUIN3AIHH.

- 3aluChIBaTh YpaBHEHUS
peaKkIMU TMPHCOETUHEHUS:
H2; ramorenos; HCl; HOH
(ucnonp3ys MIPABHIIO
MOpPKOBHUKOBA); PEAKIIHIO
MOJIMMEPH3AIIH.
OOBICHATD MEXaHU3M
peaxiuu MeKTPOoPUILHOTO
MIPUCOCTUHEHNUS K aJIKEHAM,

OKHCJIEHUE  aJIKEHOB B
CMSTKUX» H  «KECTKUX»
YCIIOBHUSIX.

- CTpOEHHE, OCOOCHHOCTH
M30MEPUU U HOMEHKJIATYPbI




YTJIEBOIOPOOB, ux
CIIOCOOBI TIOTY4EHUSI.

- COCTaBJSITH  (HOPMYJIIBI
TOMOJIOTOB M  H30MEpPOB.
[TonTBepxaath
YpaBHEHUSAMU peakuui
CIOCOOBI MOJTYYEHUS.

- 0COOCHHOCTH
HATYpaJbHOTO u
CUHTETHYECKOTO KayUyKOB.

Kucrnopoaconepxariue
1 a30TOCOJIepKallne
OpraHuYECKUE
COETMHEHHS
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EAMHCTBO  XMMHUYECKOM  OpraHu3aluu
DKUBBIX OpPraHU3MOB. XMMHUYECKHUI COCTaB
DPKUBBIX OPraHU3MOB.

Criuptel. [lonydenue sTanona 6poxxeHrneM
[JIFOKO3bl M TUJpaTaledl  3TUJICHA.
[ MapokcunbHas rpyImnmna KakK
(bynkuuonanpHas. [IpencraBienne o
BOJIOPOTHOM CBSI3H. XUMHYECKHE
CBOMCTBA ATaHoJIA: rOpeHue,
B3alMOJIEMCTBHE C HATpUEM, 0Opa3oBaHUE
[IPOCTBIX M CJIOXKHBIX 3(HUPOB, OKUCICHHE
B ainpaerup. IIpumenenume sTaHOna Ha
OCHOBE  CBOMCTB. AJKOIOJU3M, €ro
[TOCJICJICTBHS U MIPEYTIPEKICHUE.
[loHsiTHE O NpenenbHBIX MHOTOATOMHBIX
cruprax. [ JHMIepuH Kak I[peacTaBUTENb
MHOTOAaTOMHBIX cnupToB. KauecTBeHHas
peakisi Ha MHOIOATOMHBIE CIHUPTHI.
[ [pumeHeHue riuiepuHa.

Denot. [Tonyuenne geHona KOKCoOBaHUEM
KaMEHHOro yrisd. DB3aumHOe BiMsAHHE
ATOMOB B MOJIEKYJIE denomna:
B3aMMOJEMCTBHE C THIPOKCHIOM HATPUA U
A30THOM KucioTou. [Ipumenenue denomna
Ha OCHOBE CBOMCTB.

Anpneruapl.  Ilomydenune — anbAaeruaoB
OKHCJICHHEM COOTBETCTBYIOIIMX CIIUPTOB.
X UIMUYECKHE  CBOWMCTBA  aJIbJAECTHIOB:
OKHCJIEHHE B COOTBETCTBYIOLIYIO KUCIIOTY
1 BOCCTAHOBJICHHE B COOTBETCTBYIOIINN
cnupT. Ilpumenenue ¢opmanpaeruia u
AIEeTaIbACTH/Ia HA OCHOBE CBOWCTB.
KapOoHoBele  kucioTel.  Ilomyuenue
KapOOHOBBIX KHUCJIOT OKHCJIEHUEM
QIbIErnI0B.  XMUMHUYECKHE  CBOICTBa
YKCYCHOM KHCIIOTBI: OOIllMe CBOWCTBA C
HEOPraHUYECKUMHU KHCIOTAMU M PEaKIHs
brepupukannu. I[IpumeHeHHe YyKCycHOM
KHCIIOTBI Ha OCHOBE CBOWCTB. Bricuine
DKHPHBIE KHCIIOThI Ha npuMepe
[TaJIbMUTHHOBOM U CTEApPUHOBOM.
Cnoxxuble 3¢upbl U kupbl. [lomydyenue

CII0KHBIX 3pupoB peaxkuuen
brepupukanun. CrnoxHele 3Qupsl B
npupone, Hx 3HadeHue. [IpumeHeHue

CII0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

- orpesieNieHue,
KHUCJIOPOJIOCOJIEPXKAILIUX U
a30TOCOAEPKALIUX
OpPTaHUYECKUX
COEIMHEHHH, 0COOEHHOCTH
HOMEHKJIATYPHI.

- CYLIHOCTb BOJOPOJTHOM
CBS3M W €€ BIHUSHUE HA
buznueckue CBOMCTBA]
CIIUPTOB. CniocoOb1
MOJTy4eHUSI.

- OOBSCHATH  B3aUMHOE
BIIUSTHUE aTOMOB B
MOJIEKYJIaX OPTraHUYECKUX
COETUHEHUH.
3aKOHOMEPHOCTh B
U3MEHEHUU  CBOWCTB B
3aBUCHMOCTH OT BEJIMYHHBI
MOJIIPHOU MacCBhl.
- 0 (eHomne
Mpe/ICTaBUTENe
apOMaTHYECKHUX
YIJIEBOJIOPOJIOB.
- COCTaBJIATH (POPMYJIBI IO
HA3BaHWIO W Ha3BaHUS IO

KakKk (0)

bopmyne ¢benomna.
IToaTrBepxxaath
YpPaBHEHUSAMU peakuui
XUMUYECKHE CBOMCTBAQ]
KUCJIOPOJOCOACPKANX U
a30TOCOJEPKALINX
OpraHUYECKUX
COEMHEHHUI.

- TPAKTUYECKUA TMPOBOIUTH
peakiuuu,
WIUTIOCTPUPYIOIINE
XUMUYECKUE CBOMCTBA]
KUCJIOPOJOCOACPKANX U
a30TOCOJIEPKAILIUX
OpTraHUYECKUX
COEMHEHHUI.

- COCTaBJISITH B OOIIIEM BHUE
ypaBHEHUS peakiuit
TUAPOJIH3a U TUIPUPOBAHHS
AKUPOB, OOBSCHATH

MOIOIIIME CBOMCTBA MbBLIA U
CMC.




DKupet kak ciioxkHbie 3pupbl. XUMUYECKHE
CBOMCTBA KUPOB: TMAPOJIN3 (OMBUIEHHUE) U
FMIpUPOBaHUE KUIKAX AKHUPOB.
[TpuMeHeHne )KMPOB HAa OCHOBE CBOMCTB.
Y TI1€BOBI. Vrinesonsl, 3HAYCHHUE
yTJICBOJOB B JKMBOM MPUPOJIE U B KU3HU
UeJIOBEKa.

[ 71I0K03a - BEUIECTBO C JBOMCTBEHHOH
(byHKIIHEH - aJIbJIETUOCIIUPT.
X IMHUYECKUE CBOMCTBA [JIFOKO3BI:
OKHCJICHUE B TJIFOKOHOBYHO KHCIIOTY,
BOCCTAaHOBJICHHE B COpOUT, OpoxeHue
MOJIOYHOKHUCIIOE u CIIUPTOBOE).
[[puMeHeHne  TIUVIIOKO3BI Ha  OCHOBE
CBOMCTB.

Amunbl. [Torstre 06 amunax. [lomyyeHue
APOMATUYECKOr0 aMHMHA - aHWJIMHA - W3
HUTPOOEH3071a. AHWIMH KaK
OpraHu4yecKkoe OcHoBaHue. B3aumHoe
BIMSHUE aTOMOB B MOJIEKYJIE aHWJIMHA:
ocrablieHue  OCHOBHBIX ~ CBOMCTB  H
B3aMMOJICHCTBHE C OpPOMHOW  BOJOH.
[ [puMeHeHre aHnIIMHA HAa OCHOBE CBOMCTB.
AMHUHOKHCIIOTBI. [Tonyuenue
AMIUHOKHUCIIOT U3 KapOOHOBBIX KHUCIOT H
'1JIPOJTU30M OenKoB. Xumuueckue
CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEpHBIX;
OPraHU4EeCKUX COCIMHECHMI:
B3aMOJICCTBUE co uies04amu,
KICIIOTAMHU W JpYr C APyroM (peakius
nonukoHAeHcanun). [lentuanas cBs3b U
[TOJIUTICTITHIBI. [Ipumenenue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

benku. I[lomydenune OenkoB peakiuei
[IOJIMKOHICHCALUU AMUHOKHCIIOT.
[lepBuyHasi, BTOpUYHAs U TpPETUYHAs
CTPYKTYPbI OEJIKOB. XUMHUECKHE
CBOICTBa OENKOB: TOpEHUE, IeHATypallus,
CHIPOJIA3 u IIBETHBIC peaxuuu.
bruoxumuueckue QyHKINHN OETKOB.
[‘eHeTHMYeckass CBSI3b MEXAYy KJacCcaMu
OPraHUYECKUX COECTUHEHUM.
HykienHoBbIE KHUCIIOTHI. Cunres
HYKJIEMHOBBIX KHCJIOT B KJIETKE U3
HyKiaeoTnoB. OOMmUK TIJIaH CTPOCHUS
HykiaeoTnaa. CpaBHEHUE CTPOCHHUS U
bynkuuit  PHK  u JJHK.  Pomb
HYKJIEUHOBBIX KHCIOT B XpPaHEHUU U
[epeaye HaclleJICTBEHHOW MH(pOpMaluy.
[TonsiTue 0 OWOTEXHOIOTUM W TEHHOU
THKEHEPUH.

- 3aIHUCHIBATH  PEAKIHU
OpOXXeHMs, THAPHUPOBAHUS
TJTFOKO3HI, CpaBHUBATb

TIIIOKO3y #U  (PPYKTO3y TI0
CTPOCHUI0 U XUMHUYECKUM
CBOKCTBaM.

- 3aIKCHIBATH CTYNEHYATHIN
THIIPOJIA3 TIOJIMCAXaPH/IOB.
Wwmetp mpencrabieHne 00
HCKYCCTBCHHBIX BOJIOKHAX.
- OOBSACHATH paszIuuue B

CTPYKTYype OEIKOB.
buonoruueckne QyHKIHH
OCIIKOB M UX 3HAYCHHE.
3anuceIBaTh ypaBHECHHUS
peakuui
XapaKTePU3YIOIINE
XUMHYECKHE CBOMCTBaA
OEJIKOB.

- INPUMCHATH I1OJTYYCHHBIC
M0 TeMe 3HaHUS.

- TPOBOJUTH PEQIIEKCHUIO
COOCTBEHHBIX JOCTHUKCHHIA
B H3YYEHUU CTPOCHHI,
CBOWCTB, MOJTy4YEeHUS
KHCIIOPOJIOCOJICPIKAIIHNX |
a30TCOJepKAIINX
COEMHEHHIA.

Oprannueckasi XUMHsI U
0011IECTBO

brorexHomorusi. AspoOHast 1 aHAdpOOHAs
CIIOCOOBI  OYHUCTKM B COBPEMEHHOM
IMPOMBIIIJICHHOCTH. TI'ennas HWHXXCHCPUS.
Knetounas urxenepus. Knonuposanue

lIckyccTBeHHBIE TIoNMMeEphl. [lomyuenue

MCKYCCTBCHHBIX IOJIMMCPOB, KakK|

- MOHSTHE 0
BBICOKOMOJIEKYJISIPHBIX
COEMHEHHUSX, UX CTPOCHHUE
U Ba)KHEUIIIMEe CBOMCTBA.

- IUIACTMACCHI
TEPMOILIACTUYHBIE u




[TPUPOTHOTO
lIcKkycCTBEHHBIE
[IICIK, BHCKO3a),
[TPUMEHEHUE.

CunreTnueckue mnosnumMepsl. llodyueHue| HCKyCCTBEHHBIX 51
CUHTETUYECKUX TOJMMEPOB PEaKIUSIMH| CHHTETUYECKUX BOJOKHAX.
MNoJIMMCpHU3allii MW MMOJIMKOHACHCAILUU.| - TIOHATHUA 6I/IOT€XHOJIOI‘I/I$I,
MOJINMEPOB
IIPOCTPAHCTBEHHAs.| UHXEHEPHUSL,

CUHTCTUUYCCKUX| KIIOHUPOBAHUC. A3p06Ha${

CTpyKTypa
pa3BETBIICHHAs U

[ [pencraBuTenn
[1JIACTMAacC:

ITOJIMITUIICH
BbICOKOI'O JAaBJICHHS, IIOJUIIPOIIMJIICH M| OYHUCTKH B COBpeMeHHOﬁ

[IPOAYKTOB XUMHUYECKONH MoauduKanuy| TepMOpeaKkTUBHbIE.

MOJIUMEPHOTO cpIpbs.| CUHTETHYECKUE KAYUYKH U

BOJIOKHA
ux

(arieTaTHBIN| CHHTETUYECKUE BOJIOKHA.

CBOMCTBA H| -UMCTb TMPCACTABJIICHHUA O

MPUPOIHBIX,

HHHeﬁHaﬂ, I'CHHas n KJI€TOYHAaA

HU3KOTO M| U aHa’poOHas CrocoObl

[1OJIMBUHUIIXJIOPUL. CuHTeTn4ecKue| IPOMBIIUIEHHOCTH.

BOJIOKHA: JIABCAH, HUTPOH U KaIlpOH. - HCKYCCTBCHHBIE
[IOJIUMEPBL. ITomyuyenue
UCKYCCTBEHHBIX

ITOJIMMEPOB, KAK IIPOJYKTOB
XUMUYECKON MO pUKALIUN
IIPUPOJHOTO TMOJIUMEPHOTO
CBIPBSI. HckyccTBeHHBIE
BOJIOKHA (aIleTaTHBIN MK,
BHCKO3a), MX CBOWCTBa M
IIPUMEHEHHUE.
-CuHTeTHuecKne
IIOJIUMEPBL. ITomyuyenune
CUHTETHYECKUX IOJIMMEPOB
peakuusaMu
IIOJINMEPHU3aLUuU u
ITOJINKOH/ICHCALINH.
CrpykTtypa IIOJINMEPOB
JIMHEWHasA, pa3BETBICHHASA
" IIPOCTPAaHCTBEHHAsI.
IIpeacraBurenu
CUHTETUYECKUX IIACTMACC:
MOJIMATWIEH HU3KOTO H

BBICOKOTO JaBJICHHA,
MMOJIMIIPOITHIICH u
MMOJIMBUHUJIXJIOPH .

CuHTeTHYECKHE BOJIOKHA!
JIABCAH, HUTPOH U KalPOH.

5 |Pe3eps 3
YuyeOHO-TeMaTHUYeCKHH IVIaH Kypca «XUMHs: TeopHus U npaktuka» 10 kiace
Ne HaumeHnoBaHue pa3zenos (Tem) KonuyectBo B ToMm umncie Ha mpoBeJeHHE
9acoB 110 JlaGopaTopHBIX JIMarHoCTHYECKIX
nporpamme pabot pabot
1 | IlpeameT OpraHNYECKON XHMHHU. 3 0 0
Teopust cTpoeHust OpraHMuecKux
COETMHEHU I
2 | YrieBoJopodsl U UX MIPUPOTHBIE 10 0 1
WUCTOYHHUKH
3 | Kucnoponocoaepxariue u 14 0 1
a30TOCOJIepKAIINE OPTraHNIECKUE
COCAMHEHUS
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Conep:kanue kypca « XMMuUs: Teopusi M npakTuka» 11 kiaace

[DHEepreTUYecKuid ypoBeHb. OcoOEHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB
DIIEMEHTOB 4-T0 M 5-T0O  T1EepUOI0B
nepyoauyeckod  cucrembr [l .
MenneneeBa (IEpeXOJHBIX 3JIEMEHTOB).
[Tonsite 00 opOUTANISAX. S- U p-OpOUTAIIH.
[DNIEeKTPOHHBIE KOH(UIypallud aTOMOB
XMUMHAYECKUX 3JIEMEHTOB. [lepuoanueckuit
BakoH J[. . MenjeneeBa B CBETE yUeHUsI O
ctpoenun aroma. Ortkpeitue J. W
MeHneneeBblM MMEPUOJAMYECKOTO 3aKOHA.
[lepronuueckas cucreMa XUMHUYECKUX
baemeHToB JI. WM. Mennaeneesa
rpadudgeckoe O0TOOpaXKCHHE
[IEPUOINYECKOr0 3aKoHa. Dusnyeckuit
CMBICIT TIOPSIAKOBOTO HOMEpA dSJIEMEHTA,
HOMEpa TMepuoja M HOMEpa TIpyMIbL.
BanenTHbie AJIEKTPOHBI. [Tpuuunbt
M3MEHEHUSI  CBOICTB  3JEMEHTOB B
[epro1ax u rpymnmax (TmaBHBIX
noarpymnmax). [lonoxxenue Bomopona B
[IEPUOJINYECKOM  CHCTEME.  3HauyeHue
[EePUOIUUECKOTO 3aKOHa "
[EPUOJINYECKON CHUCTEMBl XUMHUYECKUX
bnementoB  J[. WM. MenneneeBa s
pa3BUTHS HayK{ u MOHUMAaHUs
XUMUYECKOM KapTWHbl Mupa. oHHas
XMMUYecKasi CBsi3b. KaTHOHBI M aHUOHBI.
Knaccudukanus HMOHOB. Honnsie
KpucTauinueckue pemerku. CBoiCTBa
BEII[ECTB C ATUM TUIIOM KPUCTALUTAYECKUX
pemierok.  KoBaneHTHas — XuMH4YecKas
CBS3b. DNEeKTPOOTPULIATEITEHOCTb.
[lonsipHas ¥ HemoysipHas KOBAJICHTHbIE
cBs3u. Jlumonb. IlomsipHOCTH CBSI3U U
MOJIIPHOCTh  MOJEKyNbl. OOMEHHBIH W

[TOHOPHO-AKIIENTOPHBII MeXaHU3MBbI
0Opa3oBaHus KOBAJICHTHOU CBSI3M.
MonexkynsipHbie " aTOMHBIE
KpucTauinueckue pemerku. CBoiicTBa
BEIIICCTB c STHMU THIIAMHA
KPUCTaUTMUECKUX pEIIEeTOK.
MeTaumueckass — XMMHYeCKas  CBS3b.
OcoOeHHOCTH CTpOEHUS aTOMOB

MeTautoB. MeTtamnyeckass XUMUYecKast
CBSI3b U METAJTUYECKasl KPUCTAIITNYECKast
pemerka. CBOWCTBa BEIIECTB C JITUM
TUTIOM CBsI3M. BomopoaHas XuMHYecKas
CBSI3b. MexMOJIeKYIsIpHas "

Ne HaunmeHoBaHue Kou-Bo Coaepixanue ILnanupyemble

n/n pasjaesa, TeMbl 4acoB pe3yJbTaThl 00yUYeHusl

1 (Crpoenue BemecTBa 11  |OcHOBHBIE CBEAEHUS O CTPOEHUHM aToMa.| 3HaThb BaKHEHIINE
SI1po: TIPOTOHBI M HEUTPOHBI. M30TOIBL.| XUMHUYECKHE HIOHSTHSL:
[D7eKTpOHBI.  DIEKTPOHHAas  00O0JIOYKA.| aToM, XUMHUYECKUN

3JIEMEHT, U30TOIIbI.
YMeTh omnpenessaTh COCTaB

U CTPOGHHE aroma II0
nosioxkenuto B [ICXD.
3HaTh BAYKHEUIINE
XUMHUYECKHE TIOHSATHS:
ANIeKTpOHHas  00o0JIouKa,
AJIEKTPOHHOE o0J11ako,
hopmbl opOuTanei,
B3alMOCBS3b HOMeEpa
YpPOBHS u SHEPTUU
ANIEKTPOHA, OCHOBHBIE
3aKOHOMEPHOCTH
3aM0JIHEHUS
SHEPreTHUECKUX
IIOAYPOBHEHN JIEKTPOHAMH.
YmeThb COCTaBIISITh
JJIEKTPOHHBIE (bopMyJIbL
aTOMOB.

3HaTh CMBICT U 3HAYCHHE
IIepnonnueckoro 3akoHa,
TOPU30HTAJIbHBIC u
BEPTUKAJIHHBIE
3aKOHOMEPHOCTH U  MX

MPUYUHBL. YMETh J1aBaTh
XapaKTEPUCTUKY
XUMHUYECKOTO DJIEMEHTA IO
€ro MOJIOKEHUIO B
IIEPUOTUYECKON  CUCTEME
JI.1. Menneneena.

3HaTh BaKHEUIITHE
XUMHUYECKHE TTOHSATHUSI: UOH,
WOHHAs XHMHYECKas CBS3b

(BemiecTBa MOHHOI'O
CTPOCHUS); BEILIECTBA,
HEMOJIEKYJISIPHOTO
CTpOEHUs (MOHHBIE
KPUCTAJUTMYECKUE
pEIIeTKN). YMetb
ONpEAEATh: 3apsii HOHA,
HMOHHYIO CBSI3b B
COEIMHEHUSX; OOBICHATH
MIPUPOY HOHHOH CBS3H.
3HaTh BAOKHENIIME
XUMUYECKUE TTOHSTHS:

QJICKTPOOTPUIATCIIbHOCTD,

BaJICHTHOCTH, CTETNeHb
OKHUCJIEHUS, BEILIECTBA|
MOJIEKYJISIPHOTO u




BHYTPUMOJIEKYJISIpHAs BOAOPOJHAS CBA3b.

3HaueHUEe  BOJOPOJHOM  CBSI3M UL
OpraHu3ali CTPYKTYyp OHONOJIMMEPOB.
[ losmmepsl. 1nacTmaccsl: TepMOILIacTsl U
PEAKTOIIACTBI, HX MPEACTABUTEIN W
puMeHeHue.  BomokHa:  npuponHbie
pacTuTeNbHbIE M OKUBOTHBIE) U
XMMUYECKUE (MCKyCCTBEHHBIE u

CHHTCTUYECKUE), HMX TMPEICTAaBUTEIH U
npuMeHeHne. ['a3000pazHoe coCTOsIHUE
BEILIECTBA. |pM arperaTHbIX COCTOSIHUS

Boabl. OCOOEHHOCTHM CTPOCHHS Ta30B.
MoutsipHBIT o0beM ra3zo00pa3HbIX
BeriecTB.  [lpumepsl  ra3000pa3HBIX

[IPUPOJIHBIX CMECEH: BO3IyX, IPUPOIHBIH
ras. 3arpssHenue arMmochepsl (KHCIOTHBIE
ITOK/TH, TApHUKOBBINA A (deKT) u 6oprda ¢
HuM.  [IpencraButenn — ra3000pa3HBIX
BEIIIECTB: BOJIOPOI, KHCIIOPO/,
YTJICKUCIIBIA Ta3, aMMHuak, 3TuwieH. Mx
[oJTyuyeHue, COOMpaHue U pacro3HaBaHUE.

DKunkoe cocrosHme BemecTBa. Bona.
[lorpebnenne Boasl B OBITY U Ha
[TPOM3BOACTBE. JKECTKOCTh BOIBI H

CriocoObl ee ycTpaHeHus. MuHepalibHble
BOJbI, UX HCIIOJIb30BAHUE B CTOJIOBBIX U
iieyeOHbIX 1ensaX. JKuakue Kpucramisl U
X TNpUMEHEHHE. TBepaoe COoCTosHuE
BerecTBa. AMOp(HBIE TBEP/IbIE BEIIECTBA
B IIpUpPOJE M B JKU3HHU YEJIOBEKa, HX
BHAaYCHHE u [IPUMEHEHUE.
Kprcraummyeckoe CTpPOEHHE BELIECTBA.
Jlucniepcusle  cucremel.  Ilonstue o
TrcriepcHbIX cuctemax. JlucnepcHas dasa
1 nucniepcuoHHas cpena. Knaccuduxanus
ITUCIIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT
ArpEraTHOrO  COCTOSIHUA — AUCIIEPCHOU
CpeIbl U JUCHEpPCHUOHHOM  (ha3bl.
["pyGoaucriepcHblE CHUCTEMBI: 3MYJIbCHH,
CYCIIEH3UH, a3pO30JIH. TOHKOAUCIIEPCHBIE
CHUCTEMBI: Tenu U 301u. CocTaB BenlecTBa
1 cMmecell. BemecTtBa MOJIEKYJSIPHOTO U
HEMOJIEKYJIIDHOTO  CTPOEHHs.  3aKOH
[TIOCTOSIHCTBA cocTaBa BewlecTB. [loHsaTHe
IOJIs» W €€ Pa3sHOBUIHOCTH: MaccoBas
JIOJISL DJIEMEHTOB B COEAUHEHUH, JIOJIS
KOMIIOHEHTa B CMECU — J0JIs1 IIPUMECEH,
[I0JI1 ~ PaCTBOPEHHOrO  BEIIECTBA B
pacTBOope) W oObemHas. Jloyis BbIXona
[IPOJIyKTa PpPEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

aTOMHOTI'O CTPOEHUS. Y METh
OIMPCACIIATh: BAJICHTHOCTb U

CTCIICHb OKHCJICHUS
XHMHUYCCKUX 9JICMCHTOB,
KOBAJICHTHYIO CBA3b B

COEUHEHUSX (TMOJSIPHYIO U
HETIOJISIPHYI0);  OOBSICHATH
[IpUpOaY KOBAQJICHTHOU
CBSI3U;  XapaKTepHU30BaTh
CBOMCTBA BELICCTB 10 TUILY|
KPUCTANINYECKUX
PELIETOK.

3HaTh (bOpMyYIHPOBKY
3aKOHa IIOCTOSIHCTBA
COCTaBa BEILECTBA. YMETh
IIPOU3BOJIUTH pacuersl,
CBSI3aHHBbIE C  TOHATHEM
«MaccoBasi J0JIs»; peliarhb
3aJjauu Ha BBIBOJ (POPMYJIbI
BEIIECTBA 110 H3BECTHOMN
MaccOBOM J10JIe JIeMEHTa B

BELIECTBE.

3HaTh BaYKHEUIINE
XUMUYECKUE MOHSITHUS:
MeTaJuInJecKas CBSI3b,
BEILIECTBA METAJUTMUYECKOTO
CTPOCHMUS. Ymerb
OTpeEATh
METaJUIMYECKYIO CBSI3b;
OOBSACHATH MIPUPOY

METaJIJINYCCKON CBS3H.
3HaThb MMOHSTHE
«BOJIOPOJHAs CBSI3bY;
MPUYUHY €IUHCTBA BCEX
TUTIOB CBSI3EH.

3HaTh OCHOBHBLIC ITOHSTHS
xumun BMC: «voHOMEDY,
«TOJTUMEPY», «CTPYKTYPHOE

3BEHOY, «CTETICHb
MOJUMEPHU3AIHNY,
«CpemHsss  MOJEKYJsIpHas
Macca; OCHOBHBIC
CIOCOOBI MOJTyYSHHS
MOJINMEPOB; Haubosee
HINPOKO
pacpoCcTpaHeHHBIE

MMOJIMMEPBI, UX CBOMCTBA U
MPAKTUYCCKOC ITPUMCECHCHUEC

3HaTh Ba)KHEUIIINIE
XUMHUYECKHUE HOHATHUSA:
MOJIb, MOJIIpHas Macca,

MOJISIPHBIN 00beM PUMEPHI
ra3o00pa3HbIX MPHUPOJHBIX

CMeCeu: BO31yX,
IIPUPOJIHBIN ra3.
3Harthb BAKHEUIINE

BCIICCTBA HW MaTCpUaJIbI:




BOJIOPOI, KHCJIOPO/I,
YIJIEKUCIIBIA a3, aMMHaK,
STHIIEH; CIIOCOOBI
MOJIyYEHUsI OSTUX Ta30B.
YMeTh  XapaKTepus3oBaTh
¢u3nveckre U XUMHUYECKUE
CBOMCTBA BOJIOpO/A,
KHUCJIOPOJIa,  YTJIEKUCIOTO
rasa, aMMHuaka, dTHJICHA.
YMmeTh BBIIIOJIHSATh
XUMUYECKUNA SKCIEPUMEHT
o MOy YEHHUIO,
coOupaHutIo "
pacrno3HaBaHUIO
KHCJIOPOJIa, BOJIOpO/A,
aMMHaKa, YTJIEKUCIIOTO
raza, OTWIEHa,  yMETh

o0pammaTkCcsi ¢ XUMUIESCKOM
MOCYJION ¥ JIaOOPaTOPHBIM
00opyToBaHUEM.

3HATh HOHATHS «KECTKOCTh
BOJBI», MaccoBas JIOJIA
pPacTBOPEHHOT'O BEUIECTBAY.
YmMmers IIPOU3BOJUTH
pacyeTbl, CBsI3aHHBIE C
MOHATHUEM «MAaCCOBasl JIOJIS
pPacTBOPEHHOTO BEIIECTBAY.

3HaThb TTOHSTHS]
«amophHBIE u
«KPHUCTAJUTHICCKUEH
BEIIIECTBA.

3HaTh  OmpejAelieHHEe |
KJIacCHU(UKAIIUIO
JUCTICPCHBIX CHCTEM;
MOHSATHS «UCTHHHBIE» U
«KOJUTOUHBIEY» PACTBOPHI;

spdext Tunaans.

BbInonHATE TECTHI, penarhb
3aa4d M YIPaKHEHUs II0
teme. IIpoBOIUTE OLEHKY
COOCTBEHHBIX JIOCTHKEHUN

B YCBOCHHH TEMBI.
KoppektupoBath CBOM
3HaHHUS B COOTBETCTBUU C
TUTAHUPYEMBIM
pPE3YIBTATOM.

X uMUYecKre peaKiuu 13  |Peakmuu, uayuipe 6e3 M3MEHEHHUS cocTaBa| 3HAThH Ba)KHEHIINe
BEIIECTB. AJUIOTPONHSI W aJUIOTPOITHBIC| XUMHYECKUE TTOHSITHSL:
BUOU3MEHEHHsI. [IpUYMHBI aNIOTPOIUH| AJIOTPOIIHS, TEIUIOBOI
Ha mpuMmepe Moaudukanuil Kuciaopoaa,| apdexr XUMHUYECKON
yriepona u  (dochopa. O30H, ero| peaxium, YTIIEPOIHBIH
orosornueckas  poib.  M3omepsl  u| CKeser, HU30Mepus,
M30MEpPHUS. Peakuuu,  waymme — c| romonorws.

I3MEHEHHEM COCTaBa BelecTB. Peakiuu| 3HaTh BayKHEHIIIHIeE
COCTUHEHUS, PA3JIOKECHUS, 3aMEIICHUs H| XUMHUYECKUE TIOHSITHSL:
oOMeHa B HEOPTraHUYECKOU 1| TETUIOBOM apdext
OpPraHUYeCKOr XUMHMH. Peakiu 5K30- M| XUMUYECKOU pEAKLIUU.




bHIOTEpMUYECKUE. TeroBon
X IMHUYECKOU peakuuun
TepMOXUMUYECKUE ypaBHEeHUs. Peakiuu
COpEHUS, Kak YaCTHBIN cirydau
DK30TEpMHUUYECKUX peakuuil. CKOpocTb
X IMUUYECKOI peaxkuuu. Ckopoctb
XUMUYECKOM  peakUuuMu.  3aBUCHMOCTh
CKOPOCTHM  XUMHUYECKOW peakUuu OT
[TPUPOJIBI pearupyomux BEILIECTB,
KOHLICHTPALlMU, TEMIIEPATypbl, ILIOIIAIN
[TOBEPXHOCTHU CONPUKOCHOBEHHUS u
Katanu3zaropa.  Peakuum  romMo- M
rereporeHHble. [loHsTHE O Karanuze u
KaTaJIn3aTopax. DepMeHTHI Kak
OHOJIOTUYECKHE KaTaJIn3aTophl,
0COOEHHOCTH WX  (PYHKIIMOHUPOBAHHMA.
O0paTUMOCTh  XMMHYECKUX  PEaKIuil.
HeoOpatumble 1 00paTUMble XUMHUYECKHE
peakiuu.  CocTOsHHE  XUMHYECKOTO
paBHOBECHUS AJI1 OOPATUMBIX XUMUUYECKUX
peaKiuid. Croco05b1 CMeEIICHUS
XMMUYECKOTO pPaBHOBECHUS Ha NpUMEpe
cuHTe3a amMuaka. [loHsTue 00 OCHOBHBIX
HAyYHBIX TPUHIMIAX TMPOU3BOJICTBA Ha
pUMepe CHHTE3a aMMHaKa WU CEepHOM
KUCJIOTBHL. Pojib BOABI B XMMHYECKOH
[PeaKIIIH. Hctunnabie pPacTBOPBL.
PacTBOpUMOCTD u KIaccuuKanus
BEIIICCTB 1o 3TOMY MPU3HAKY:
PAaCTBOPUMBIE,  MaJlOpaCTBOPUMBIE U
HEpPaCTBOPUMBIE BELIECTBA. DJIEKTPOIUTHI
1 HE3JIEKTPOJIMUTHI. DJIEKTPOJIUTHYECKAS
nrcconuanus. Kucinorsl, ocHOBaHMsS H
COTM  C  TOYKM  3pEHUs  TEOpUH
HIIEKTPOJIUTUYECKON JUCCOLIMAIINY.
X UMHUUecKre CBOIICTBa BOJBL:
B3alMOJIeiCTBHE c MeTaJlJIaMH,
OCHOBHBIMM M KHUCJIOTHBIMH OKCHJIAMHU,
pa3yioKeHue U oOpa3oBaHMe
KpUCTaJUIOTUAPATOB. Peaknun
rugparallid B OPraHUYECKOM XUMUH.
['naponns OpraHUYECKUX u
HEOPTaHNYECKUX COEMHEHMUI.
HeoOpatumbiii  ruaponus.  OOpaTumslii
CUAPOIN3 Coel. ['uIponn3 opraHnuyecKux
COCIUHEHUII W €ro  NPaKTUUYECKOE
BHaYCHHE JJIs MOIY4YeHUs] TUIPOIU3HOTO
cnupra ¥ MbUIa. buomoruueckas poib
1IpOTN3a B MJIaCTUYECKOM u
DHEPreTUUYEeCKOM OOMEHEe BeleCTB U
DHEpru B KieTke. OKHCIUTENbHO-
BOCCTAaHOBUTENIbHBIE peakuuu. CTeneHb
okucienusa.  OmnpeneneHue  CTENEHH
OKHCIIEHHS 10 (opMyJie COEeIUHEHHUS.
[TonsiTue 00 OKHUCJIUTEIbHO-
BOCCTaHOBUTEIIbHBIX peaKIusX.

ahdexr
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OxuciieHne n BOCCTaHOBJICHHC,

YMmeTh YCTaHaBJIUBATh
MIPUHAJICKHOCTh
KOHKPETHBIX pEeaKkuuid K
pa3IMYHBIM ~ TUOAM [0
pa3IMYHbIM MIpU3HaKam
KJaccu(uKanum.

3HaTh Ba)XHEHIINE
XUMUYECKUE MOHSITHUS:
KaTaJus, CKOpOCTb
XUMHYECKOU pEaKLUU.
YmMmers OOBSICHATH
3aBUCUMOCTh CKOpOCTHU

XMMHUYECKOH peaKkiuud OT
pa3NuYHbIX (PAaKTOPOB.

3HaThb BaKHEHIIIIE
XAUMHAYECKHE MTOHSTHS:
XUMHUYECKOE pPaBHOBECHE.
YMeTh OOBICHSATH
MOJIO)KEHHE XHMHUYECKOro
paBHOBECUSI OT Pa3IUYHBIX
(hakTOpOB.

3HaThb MTOHSITHS
«OIIEKTPOJITUTHDY u
CHEDJICKTPOIHUTHDY,
NpUMEpPbl  CHIBHBIX |
cradbIx AJIEKTPOJIUTOB,;
pOJIb BOJBI B XUMHUYECKHUX
peakuusix; CYIIHOCTh
MeXaHh3Ma IHUCCOIMAIUH;
OCHOBHEIC IMOJIOKEHUS
TO/I.

3HaTh TUIPOIU3 COJIEH M
OpraHUYEeCKUX
COCIUHCHHI. VYmern
OTpeIeIATh XapaKkTep
Cpelibl B BOJHBIX pacTBOpax
HEOPTraHUYECKHUX
COCJIMHECHUH.

3HaThb BayKHEH e
XUMHYECKHE MTOHSATHS:
CTENCHb OKHCJICHHS,
OKHCJIUTEIb u
BOCCTAHOBHUTEb,
OKHCJICHHUE 51
BOCCTAHOBJICHHE. YMeThb
ONpeeNsATh: BAJICHTHOCTb U
CTENECHb OKMCJICHHS
XHUMHYECKUX  DJIEMCHTOB,
OKUCIIUTEIH "
BOCCTAHOBUTEIIb;
COCTaBJIATh ypaBHEHUS
OBP METOJIOM
AJIEKTPOHHOTO OajaHca.
3HaThb BayKHEHIIIHME
XAMHAYECKHE MTOHSITHS:

ANEKTPOJIN3, KAaToJ, aHOJ,
MMPAKTUYECKOE MPUMEHEHUE




OKHCITUTEITh " BOCCTAHOBHUTEITb.
(DIEKTPOIU3. DnexTponus KaK
OKHCITNTETbHO-BOCCTAaHOBUTEIbHBIN

pouecc. ONEKTPOJIU3  PACIUIaBOB U
[PAaCTBOPOB Ha MpHMEpPE XJIOpHIa HATPHUS.
[[pakTHYeCcKOe TPUMEHEHUE AIICKTPOIIH3A.

AJIEKTPOJIN3A. YMetb
OIIpEIEATE MPOIYKTHL,
KOTOpBIe 00pa3yroTcs Ha
KaToJIe M aHO/IE.

[DIIEKTPOTUTHIECKOE MOJTyYeHHue
AJTFOMUHUS.
BemecTa n ux Hemetamibl. CpaBHUTENIbHAS 3HaThb OCHOBHBIC
CBOIICTBA XxapaKTePUCTHUKA TAJIOTCHOB KaK HanboJiee | HeMeTallTbl, 150:4
TUITIYHBIX TTPEJACTABUTEIICH HEMETAIIJIOB. | OKUCITUTEIIbHBIC H
OKHUCIUTEIbHBIE CBOMCTBA HEMETAILIOB BOCCTAaHOBHTEJIbHBIE
B3aMMOJIEHCTBHUE ¢ METAIJIAMU U CBOMCTBa; M3MEHEHHE
BOZ0p0iIoM). BoccTaHOBUTEIBHBIE KHUCJIOTHBIX CBOICTB
CBOICTBAa HEMETAJIOB (B3aUMOJICHCTBUE C| BBICIIUX OKCHJIOB u

0oJIee HIEKTPOOTPULIATETLHBIMU
HEMETaJIaMH U CIIOKHBIMU BEIIECTBAMHU
OKUCITUTENSIMU ). MeTasibl.
B3anmoneiicTBre METAIOB C
HEMETaJUIaMU (XJIOpOM, Cepoit U
KrciopoioM). B3aumoneiicteue
[IICJIOYHBIX U IIETOYHO3EMEIBHBIX
METAIIJIOB C BOJIOM. DIIEKTPOXUMUYECKUI
s HANIPSKEHUH METAILIOB.
B3anmo/ieiicTBIEe METaNIOB C pacTBOPaMU
KHICJIOT U COJIeH. AJTIOMUHOTEPMHUSL.
B3anmoeiicTBie HATPHS C ITAHOJIOM U
(benomom. Kopposus metaios. [Torstue
0 XUMUYECKON U SJIEKTPOXUMHUECKON
KOppO3uH MeTAIIIOB. CITOCOOBI 3aIUTHI
METaIoB OT KOppo3un. Kucnoret
HEOPTaHWYECKUE U OPTaHUYECKHE.
Knaccudukanus kuciaor. XUMHUECKHe
CBOMCTBA KHCIIOT: B3aUMOJICHCTBHE C
MeTallaMH, OKCHJIaMHA METAJIJIOB,
FUIPOKCHUIAMUA METAJIIOB, COJISIMH,
CIUpTaMu (peakius dTeprudUKaImm).
(OcoOble CBOMCTBA a30THOW U
KOHLIEHTPUPOBAHHOM CEpHOM KHUCIIOTBHI.
(OcHOBaHMSI HEOpPraHMYECKHUE U
oprannyeckue. OCHOBaHUs, UX
Kiaccudukanus. XUMHUUECKHE CBOMCTBA
OCHOBAaHMI: B3aMOJICHCTBUE C
KICIIOTaMH, KUCJIOTHBIMUA OKCHJIAMHU U
cosisiMu. Pa3nokeHne HepacTBOPUMBIX
ocHoBaHui. Conu. Knaccuduxarnms
COJICH: CpeHUE, KUCIIbIE U OCHOBHBIE.
X IMUYECKHE CBOMCTBA COJIEH:
B3aMMOJICHCTBUE C KUCIOTAMH,
[eJI09aMH, METAIIAMU U COJISIMH.
[[pencraBuTenu coneil U UX 3HaAUYECHHUE.
X mopu HAaTpHsl, KapOOHAT KaIbIIUs,
(bocdat kanbuus (CpeTHUE CONH);
rUIPOKapOOHATHI HATPHSI 1 AMMOHHMSI
KHCIIBIE COJIN); TUIPOKCOKapOOHAT MeIu
(11) — mamaxuT (OCHOBHAS COJIB).

KauecTBeHHbBIEC peakliMK Ha XJIOPUI-,

TUAPOKCHJIOB HEMETAIIIOB B
rpynnax 4 IEepuojax.
YMeTp  XapakTepus3oBaTh

3JICMCHTBHI HEMCTAJJIBI
MaJlbIX IICPUOJOB IO HX
ITOJIOKCHHUIO B

IIEPUOTUYECKON  CUCTEME
J.. MenpgeneeBa; oOuue

XUMHYECKHE CBOMCTBA
HEMETAJIOB; 00BACHATH
3aBUCHUMOCTh CBOMCTB
HEMETAJUIOB OT UX COCTaBa
U CTPOCHUS.

3HaTh OCHOBHBIC METaJIJIbI
M CIIJIaBBI; OOIIHEe CBOMCTBA
METAJIJIOB. YMeThb
XapaKTepHU30BaTh

3JIEMEHTBI METAIUIBI MaJIbIX
MEPHOJIOB 1o X
MMOJIOXKCHHUIO B
IIEPUOIUYECKON  CUCTEME
JI.1. MenpgeneeBa; oOuue

XUMHUYECKUE CBOMCTBA
METAaJIJIOB; 00BACHATH
3aBHCHUMOCTDH CBOWCTB

METAJIJIOB U CIIJIaBOB OT UX
COCTaBa M CTPOCHHSI.

3HaTh  KJIacCH(DUKAIHIO,
HOMEHKJIATYpY KHCIIOT, WX
o0mme CBOMCTBA;
0COOEHHOCTH CBOMCTB
CEpHOM M a30THOM KHCIIOT,
MYpPaBBMHOM M YKCYCHOM
KHCIIOT. YMEThb Ha3bIBaTh

KHCIIOTBI o
«TPUBUAIBHON» WIH
MEXIyHApOIHOU
HOMEHKJIATYPE;

OIIpeNIeNATh XapakTtep

Cpeibl B BOJHBIX pacTBOpax
KHCJIOT, XapaKTepU30BaTh
obmme XUMUUYECKUAE




cynbdart-, 1 KapOOHAT-aHHOHBI, KATHOH
AMMOHUS1, KaTuoHbI xkene3a (1) u (110).
['eHeTHUECKas CBA3b MEXAY KJIaCCaMU
HEOPTraHUYECKUX U OPraHUYECKUX
coequHeHuil. [ToHsiTHe 0 TeHeTHYeCKOoM
CBSI3U U TEHETHUUECKUX psax.
[‘eHEeTHYECKUI sl METaILIA.
['eHeTHYECKUH Psii HEMETalLa.
(OcOoOEHHOCTH T€HETUYECKOTO psija B
OPraHU4YEeCKON XUMHUH.

CBOICTBa KHUCIIOT;
OOBSACHATH  3aBHCHMOCTD
CBOMCTB KHCIIOT OT UX
cocraBa u CTPOCHHS;
BBIIOJIHATE ~ XMMHYECKHI

SKCIEPUMEHT o
pacro3HaBaHUIO
BaKHEHIITHUX
HEOPraHUYECKUX "

OpPraHUYECKUX KUCIOT.
3HaThL KJaccudukanuto,
HOMEHKJIATypy OCHOBAHUH,
nx o0me CBOIICTBA;
0COOEHHOCTH
OpraHUYECKUX OCHOBAHHM.
YMeTh-Ha3bIBaTh

OCHOBaHHUS I10
«TPUBHAIBHON» W
MEKIYHapOAHON
HOMEHKJIAType;

ONpPEACIISITh XapakTep

CpeIbl B BOJHBIX PacTBOpax
IIeJI0Yueii; XapaKTepH30BaTh
ob1me XUMHUYECKHE
CBOMCTBA OCHOBAaHMIi;
OOBSACHATH  3aBHCHUMOCTD
CBOWMCTB OCHOBAHHUH OT HX
coctaBa W CTPOCHUS;
BBIIIOJHATE  XHMHUYECKUH

AKCIIEPUMEHT 1o
pacrno3HaBaHUIO
BaKHEHIITNX
HEOPraHUYECKUX "
OpraHN4YeCKUX OCHOBAHUM.
3HaThL BayKHCHIIIIIE
MMOHSATHUS: COJIH,

MUHEpaJIbHBIE yAOOpEHHUSI.
YMeTh Ha3bIBaTh COJHU IIO

«TPUBUAITBHOW 158105
MEXIYyHApOIHOU
HOMEHKJIATYPE;

OINPELEATD Xapakrep

Cpelbl B BOJHBIX pacTBOpax
CoJiel;  XapaKTepu30BaTh
oOre XUMHUYECKHE
CBOMCTBA COJIEH, OOBSICHSITH
3aBUCHUMOCTh CBOMCTB
cojiel OT HuX cocTaBa H
CTPOCHHS,; BBITIOJIHATD
XUMUYECKUNA SKCHEPUMEHT
110 pacro3HaBaHUIO
BaXXHEHUIIINX COJICH.

YMeTp  XapakTepHu3oBaTh

obmme XAMHAYECKUE
CBOMCTBA METaJIOB,
HEMCTAIIOB, OCHOBHBIX

KJIACCOB HCOPIraHNYCCKUX U




OpraHN4YeCKHUX
COCIIMHECHUM, CTPOCHUE U
XHUMHYECKHE CBOMCTBA.

4 |Pe3epB 3

Y4eOHO-TeMaTHUYECKHMH TIaH Kypca « XUMMSI: TeOpus U nmpakTuka» 11 kiaacc

HaumMeHnoBanue pa3zesos (Tem) KosnyectBo B ToM umcie Ha IPOBECHHE
YacoB 110 JIabopaTopHbIX JIMarHOCTHYECKIX
mporpaMme pabot pabot

1 | Ctpoenue BeuiecTBa 11 0 1

2 | XuMHUYECKHUE PEaKINH 13

3 | BemecrBa u ux cBoicTBa 6

Pezeps

3

Hroro

0
0
0
0

WOk
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Hcnonb3oBanHas aureparypa

®enepanbublil 3akoH Ne 273-D3 ot 29 nexadbpst 2012 roga «O6 ob6pazoBanuu B Poccuiickoii
denepauun»

[Tpukaza Muno6puayku Poccun ot 17.05.2012 N 413 «O06 yTBepkIeHUH (enepabHOTO
roCyIapCTBEHHOI0 00pa30BaTENIbHOTO CTaHIapTa CPEIHEro (MIOTHOTr0) 00IIero 0Opa3oBaHuUs»
(3apeructpuposano B Muntocte Poccuu 07.06.2012 N 24480)

[Tpukaza Muno6puayku Poccun ot 29.12.2014 N 1645 «O BHeceHUU U3MEHEHUH B IIPUKa3
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 r. N 413 «O6
YTBEPKIACHUH (PeiepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHETO (TIOJTHOTO)
oOmero oopazoBanus» (3apeructpupoano B Muntocte Poccun 09.02.2015 N 35953)

OcHoBHas 00pa3zoBaTeNbHas IporpaMma cpeaHero (moyHoro) oomero oopazosanus MOBY «COIII
«Mypunckuii 11O Nedy na 2020-2021 y4ueOHblii T

[Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku Poccuiickoit @enepaunu ot 31 mapta 2014 roga Ne 253
«O (enepanpHOM MepeuHe yUeOHHUKOB, PEKOMEHIYEMBIX K UCTIOJIB30BAHUIO TIPU pealiu3alun
MMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOTpaMM HavyaIbHOTO OOIIETo,
OCHOBHOTO O0IIIET0, CPETHETO O0IIeTr0 00pa3oBaHus» (C M3MEHEHUSIMU, BHECEHHBIMH MPUKA3aMH
MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit denepaunu ot 8 utons 2015 roga Ne 576, ot 28
nexadpst 2015 roma Ne 1529, ot 26 ssuBapst 2016 roga Ne 38).

O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnankoB «Xumus. 10 kimacc: yueOHUK 715t
o01reoOpaszoBarenbHbIX opranu3anuii»y. M.: [Ipocsemienue, 2020.

O.C. I'abpuensu, .I'. Octpoymos, C.A. CrnankoB «Xumus 11 kimacc. YueOHUK aiist
o0meoOpaszoBarenbHBIX opranusanuii». M.: [Ipocsemmenue, 2020.




KanennapHo-temaTnyeckoe IJIaHHPOBaHNe K MPOrpaMMe Kypca

«XuMus: Teopus U npakTuka» 10 kiaace

Ne Ne Tema ypoka IIpeameTHbIe pe3yabTaThl Hara Hara
Ypoka | ypoka no no
n/n B TeMe miany | ¢gakry
(pa3ne
Je)
1 1 IIpenmer opraHu4ecKoi XUMUU XapaxTepHu3oBaTh 0COOEHHOCTH
MHoroo0pa3ue OpraHuueCcKHX BEIIECTB COCTaBa U CTPOCHUS

OpPraHUYECKUX BEIECTB.
Knaccuduimposars ux Ha
OCHOBE ITPOUCXOKACHUS U
nepepaboTKA. APTyMEHTHPOBATh
HECOCTOATENFHOCTh BUTAIN3MA.
OmnpenensTe OTIINIUTEIbHBIC
0COOEHHOCTH YTJIEBOIOPOIOB.
3HaTh NPU3HAKH KiI1acCH(DUKALIU
OpraHUYeCcKUX COEIUHEHUN.
OTnuyaTh NPUPOTHEIE,
UCKYCCTBEHHBIC U
CHHTETHUYECKHE COCTUHEHUS.

2 2 Teopust CTPOCHUS OPTaHUYESCKOTO BEIICCTBA ®dopMynupoBaTh OCHOBHBIC
A.M. Bytneposa MIOJIO>KEHUST TEOPUH
OCHOBHBIE TIOJI0KEHHUS TCOPUH CTPOCHUS XUMHYECKOT0 CTpoeHHs A. M.
OpPraHUYeCcKOro BEleCTBa Bytneposa. PaznuuaTh HOHSTHS

«BAJICHTHOCTH» U «CTEIICHB
oxucyeHus». CocTaBIsATh
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
dhopmyel. KitaccnpunupoBathb
KOBAJICHTHBIE CBSA3H IO
KpaTHOCTH. OOBACHATH ABJICHHUE
HU30MEPHH U B3aIMHOE BIIMSHUE
aToMOB B MoJiekyJe. OOBsICHATH
B3aMMHOE BJIMSHHE aTOMOB JPYyT
Ha JIpyra 4 Ha CBOMCTBA MOJIEKYJ
B II€JI0M, U3TOTaBJINBATh
IIAPOCTEPKHEBBIC MOJICITH
MOJIEKYJI.

OmnpenernsaTs o rpapuaecKon
(opmyJie IepBUYHBIH,
BTOPHUYHBIH, TPETUUHBINA U
YEeTBEPTHYHBINA aTOM YIieposa.

3 3 OCHOBHBIE TIOJIO’KEHUS TEOPUH CTPOEHUS OOBSACHATD B3aUMHOE BIIHSTHUE
OpraHMYeCcKOro BellecTBa aTOMOB JpyT Ha JIpyra 1 Ha
O06001IeHre 1 3aKpeIUICHIE 3HAHUI 0 TeMeE: CBOICTBa MOJIEKYJI B 1IEJIOM,
«Teopus cTpoeHuUs1 OPraHUYECKUX BELLECTBY U3roTaBJIMBaTh
LIapOCTEPKHEBBIE MOJEIH
MOJIEKYJL.

OmnpenemnsaTs 1o rpapuaecKon
(hopmyIie epBUYHEIH,
BTOPUYHBIN, TPETUYHBIH 1
YEeTBEPTHYHBINA aTOM YIiiepoJa.
BEInonHATE TECTHI, pemarb
3aJ[a4M ¥ yIPAKHEHUS 110 TEME.
IIpoBoaUTH OLIEHKY
COOCTBEHHBIX JOCTH)KEHHUN B
YCBOGHHH TEMEI.
KoppekTupoBats cBOU 3HaHHA B
COOTBETCTBHH C INIAHUPYEMBIM

Pe3yIBTaTOM.
4 1 IIpenensuble yrieBogopoasl. Ankansl. O6mas | OnpenemnsTs IpUHAIeKHOCTh
XapaKTepUCTHKA, HOMEHKIIATYPa, TIOIydeHHUE. BEIIECTB K Pa3INYHBIM THIIAM

XuUMHUUeCcKre CBOUCTBA (TpenensHBIM WK

HereﬂeJ’IbHIﬂM) " KJj1accaM
YTJIEBOAOPOIOB. HassiBaTh uX 1o




MEXIyHapOJIHOW HOMCHKJIIATYpE,
XapaKTepU30BaTh CTPOCHUE U
CBOMCTBA Ba)KHCHIIINX
NIpEeACTaBUTENIEH alIKaHOB.
HaOmronats ¥ ONMCHIBATH
XUMHWYIECKUAH SKCIIEPUMEHT C
ITOMOIIIBIO POTHOTO SI3BIKA H
si3pIKa XUMuH. O0001aTh 3HAHUS
U JIeJIaTh BBIBOABI O
3aKOHOMEPHOCTSIX H3MCHEHHS
CBOWCTB yTJICBOIOPOJIOB B
TOMOJIOTHYECKHX PsiiaX.
PaznuuaTh NOHATHS «A30MEP» U
«TOMOJIOD»

HenpenenbHble yrieBogopoIbl. AJIKEHBI.
O01mas xapakTepHUCTHKa, HOMEHKIIATYpa,
nojiyueHue. XUMHUYECKHUE CBOICTBA

Ha3ssiBath ankeHsl mo
MEXAyHapOIHOW HOMEHKIIAType.
XapaKkTepu30BaTh C IOMOIIBIO
POZIHOTO SI3bIKA U S13bIKa XUMUH
CTPOCHHE, CBOWCTBA, CIOCOOBI
MTONTy4YeHHS ¥ 00J1acTh
MPUMEHEHHUS dTHJICHA.
Habnronats, caMOCTOATENHHO
MIPOBOANTH U OMUCHIBATh
XUMHUYECKUHN 3KCIIEPUMEHT.
YcranaBnuBaTh 3aBUCUMOCTh
MEXIy TUIIOM CTPOCHHS
YIJIEBOOPOA U €r0
XUMHUYECKUMH CBOMCTBaAMH Ha
MIPUMEPE JTOTMUECKUX CBSI3EH:
NpEeAETbHBIA — PEAKLUN
3aMeILEHUs], HETIPEAEIbHbIN —
peakLUuy NpUCOEIUHEHUS

Anxanuensl. Kayuyku

HaspiBate nueHs! 1Mo
MEXlyHaApOJIHOM HOMEHKIIATYpE.
XapakTepu3oBaTh C IOMOIIBIO
POJAHOTIO A3BIKA U A3bIKA XUMUKN
CTPOEHHE, CBOMCTBA, CIIOCOOBI
MoJTyueHus ¥ 001acTh
MPUMEHEHUS Kay4IyKOB.
Habmonars n onuceiBath
XUMHYECKHH SKCTIEPUMEHT
[ToHnMaTh XUMHYECKHE
CBOMCTBa Kay4yKOB, UX
MIPUMEHEHHE.

Anxusbl. O011as XapakTepruCcTHKa,
HOMEHKJIaTypa, ToTydYeHHe. XUMHUECKUe
CBOMCTBa

Ha3ssiBaTh 110 MeXAyHApOAHOU
HOMEHKJIAType aJKUHEI.
XapakTepHu3oBaTh C TOMOIIBHIO
POJIHOTO SI3BIKA U SI3BIKA XUMUHU
CTPOEHHE, CBOMCTBA, CIIOCOOBI
TIOJIY9EeHHS U 00J1acTH
TIPUMEHEHHS alleTHIIeHA.
HaGmonate u onuceiBaTh
XUMHYECKUH 3KCTIEPUMEHT.
PaznnyaTth ocobeHHOCTH
peaxiuii IpUCOEUHEHUS Y
alleTHJICHA OT TaKOBBIX Y
STHIIEHA

ApOMaTH‘{eCKI/IC YTJIeBOAOPO/JAbI, WJIN apCHBI.

OO01as xapakTepUCTHKa, HOMEHKJIATYypa,
noyiyueHue. XuMHYECKHUe CBOMCTBA

XapakTepu3oBarh C OMOUIBIO
POAHOTO 5A3bIKA U A3bIKA XUMHH
0COOEHHOCTH CTPOCHUS,
CBOWCTBA M 00JIAaCTH
MIpUMEeHeHNns OeH30a.
HaG6monats 1 onuceiBaTh
JIEMOHCTPALIMOHHBIN
XUMHUYECKHAHN OKCIICPUMEHT




IIpuponnsiii ras

XapakTepu3oBarh C MOMOIIIBIO
POJIHOTO SI3BIKA U SI3BIKA XUMUU
COCTaB ¥ OCHOBHBIC HAIIPABJICHUS
HCIIONIb30BaHUS U IepepaboTKu
MIPUPOTHOTO rasa.
VcraHaBnuBaTh 3aBUCUMOCTE
MeXIy 00BeMaMu T0OBIIH
npupoaHoro rasa B PO u
6ro0xeToM. Haxoauts
B3aUMOCBSI3b MKy U3ydaeMbIM
MaTepuaioM U OyIymiei
npoeCCHOHATBHOMN
neareabHoCcThI0. CoOI0IaTh
MpaBHUJIa SKOJOTUIECKH
PaMOTHOTO TIOBECHUS U
6e30macHOT0 0OpaeHus ¢
MIPUPOTHBIM I'a30M B OBITY U Ha
MIPOU3BOJICTBE.

10

HedTs 1 cioco0s! ee mepepaboTkn

XapakTepu3oBaTh COCTaB U
OCHOBHBIC HAIPaBJICHUS
UCIIOJIb30BaHUS U TIEPEPabOTKU
HeTH. Y CTaHABIUBATh
3aBUCHMOCTH MEXAY 00bEMaMHU
no0brun HepTH B PO u

610 oxkeToM. HaxoauTs
B3aMMOCBS3b MEXK/Y U3y4acMbIM
MaTepHaloM U OyyIiei
poheCCHOHATBHOMI
nearelbHocThI0. CoOM0naTh
[paBHjIa SKOJOTHYECKU
rpaMOTHOTO IOBEIACHUSA 1
0e301acHOTO OOpAIIEHUS C
He(TEepOAyKTaMH B OBITY U Ha
TPOM3BOJICTBE.

11

KamenHsI# yroinb u ero nepepadoTka

XapaKkTepru3oBaTh
TIPOUCXOXKACHUE U OCHOBHEIC
HAalpaBJICHUS HCIIOJIH30BAHUS U
nepepadoTKU KAMEHHOTO YIJIA.
YcranaBnuBaTh 3aBUCUMOCTh
MEXIY 00bEMaMH T00BIYH
KaMEHHOro yriisi B PO u
oromxerom. Haxomuth
B3aMMOCBSI3b MEXKIY H3yIaeMbIM
MaTepuaioM U Oyaymiei
mpo¢eCCHOHATBHOM
nestenbHOCTEI0. CoOMroIaTh
TIpaBHJIa SKOJIOTHIECKU
TpaMOTHOTO OBEJCHUS U
0e30macHOT0 00paIeHus C
KaMEHHBIM YTJIEM U MPOAYKTaMHU
KOKCOXHMHYECKOTO
TIPOU3BOJICTBA B OBITY U
MIPOMBIIIICHHOCTH

12

O06o011IeHre U 3aKpeTUIeHNEe 3HaHUH 110 TeMe
«YTIeBOOPOIBI M UX MPHUPOIHBIC HCTOYHUKID

BrmmonsaTe TECThI, pCIIATh
3aJ[a4M ¥ yIPAKHEHUS 110 TEME.
[IpoBOAUTH OLIEHKY
COOCTBEHHBIX JIOCTUKEHHI B
YCBOCHUH TEMBI.
KoppektupoBaTh CBOU 3HAHHS B
COOTBETCTBHH C [UIAHUPYEMbBIM
PE3YIBTATOM.

13

10

Jnarnoctuueckas paboTa 1mo Teme
«YFJ'ICBO)IOpOJIBI 1 UX NMPUPOIHBIC HCTOYHUKI

IIpumensTh Ha IPAKTUKE paHee
U3Y4YEeHHBIH MaTepua, paboTas
10 I'pyniaMm ¢ 3aJJaHusIMU
Pa3HOTO YPOBHSI CIOKHOCTH,
BBITIOJTHATE AMAarHOCTHYCCKY IO
paborty.




14

Opnnoatomublie criupThl. OOmIast

XapaKTCpUCTHKa, HOMCHKJIATypa, I[MOJy4YCHHUC.

XUMHUYECKHEe CBOMCTBA

HaspiBate cipTEI 110
MEXIIyHAPOIHOI HOMEHKIIATYpE.
XapakTepu3oBaTh C MOMOIIbIO
POIHOTO SI3BIKA M A3BIKA XUMUH
CTPOEHHE, CBOWCTBA, CIOCOOBI
TOJIYICHHS U 00J1acTH
MIPUMEHEHHS PEACITHHBIX
OJTHOATOMHBIX CITHPTOB.
KnaccuuimpoBats CliupTHI 110
ux atoMHoctd. Habmronats,
CaMOCTOSTEIIFHO TPOBONTE U
OIHUCHIBATH XUMHYCCKHIA
JKCIICPUMCHT.

15

MmuoroatomMusie cnupthbl. O0mIas

XapaKTCpUuCTHUKa, HOMCHKJIATypa, IOJy4YCHHUEC.

XHAMHUYECKUE CBOMCTBA

KnaccuuimpoBats CliupTHI 110
UX aTOMHOCTH.
XapakTepu3oBaTh C TOMOIIBIO
POTHOTO SI3bIKA U SI3bIKA XUMUHU
CTPOCHHE, CBOMCTBA, CITOCOOBI
MOJy4eHHs U 001acTu
MPUMEHEHUS] MHOTOATOMHBIX
cniuptoB. Unentuduiuposars
MHOT0aTOMHBIE CITHPTBI C
MOMOIIBIO0 KAUECTBEHHOM
peakiu. Habmonats,
CaMOCTOATECIIBHO MPOBOAUTH U
OINHUCBIBATh XUMHUYECKUN
IKCIICPUMECHT

16

®enon. O0mast XapakTepUCTHKa,

HOMEHKJIATypa, oJydyeHue. XUMUUECKUE

CBOICTBa

XapakTepHu3oBaTh C IOMOIIBIO
POAHOIO A3bIKA U A3bIKA XUMHHU
0COOEHHOCTH CTPOCHUS U
CBOIcTBa (peHOIa Ha OCHOBE
B3aMMHOTO BJIUSIHHS aTOMOB B
MOJIEKYJIE, & TAKXKE CIIOCOOBI
TIOTy4eHHs ¥ 00acTu
MIPUMEHEHHUs (PeHoa.
Habmonate u onuceiBaTh
JIEMOHCTpPAI[MOHHBIN
XUMHUUYECKUH SKCIIEPUMEHT.
CobumoiaTh ipaBuiia
9KOJIOTMYECKH IPaMOTHOTO U
6e30macHOro obpanieHus ¢
TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBAMH B OBITY 1
OKpYXaloIeH cpee.

17

Anpaernasl ¥ keToHbl. O0mas

XapaKTCpUCTHKa, HOMCHKJIATYpa, I[MOJy4YCHHUC.

XHAMHYECKUE CBOMCTBA

XapaxkTepu3oBaTh C IOMOIIBIO
POIHOTO SI3bIKA U S3bIKA XUMUH
0COOEHHOCTH CBOMCTB
(dbopmanbaernaa u
aleTaaberu/Ia Ha OCHOBE
CTPOCHUS MOJIEKYJI, CIIOCOOBI
MOJyYEHHs U UX 00NacTH
npumMeHeHus. HabmronaTs,
OIMMCBIBATh U MPOBOJIUTH
XUMHYECKUH OKCIICPUMCHT.
WnenTudummupoBaTth aibIeru/Ibl
C TIOMOIIBFO KAYECTBEHHBIX
peaxiuii. CoOmoaaTh MpaBuiia
9KOJIOTHYECKU IPAMOTHOTO U
6e301macHOro 0OpareHus ¢
TOPIOYMMH ¥ TOKCHYHBIMH
BEILECTBAMHU B OBITY U
OKpY’Kalollei cpeze.

18

Kap6oHoBsie kucnoTsl. O0mas

XapaKTepUCTUKA, HOMEHKIIATypa, MOJTyIeHNE.

XHUMHYECKHE CBOMCTBA

XapakTepHu30BaTh C TOMOIIBIO
pOHHOFO S3bIKA U A3bIKA XUMUU
0COOEHHOCTH CBOMCTB
KapOOHOBBIX KHCJIOT Ha OCHOBE
CTPOCHHS MX MOJICKYJI, & TAKKE




CIIOCOOBI IIOJTyYeHHUS M 00J1aCTH
MPUMCHCHHUS MYPaBbHHOM U
YKCYCHOM KHCIOT. Paznuyath
ob111ee, 0COOEHHOE U EIMHUIHOE
B CTPOEHUU U CBONCTBAX
OpraHuYecKuX (MypaBbHHOU U
YKCYCHOW) M HEOPTaHHYIECKIX
kucioT. Habmonats, onuceBaTh
Y TIPOBOJIMTH XMMHUYECKHUH
skcnepuMent. CoOuroaTh
TIpaBuUJIa SKOJIOTUIECKH
IPaMOTHOT'O M 6€3011acCHOTO
oOpalleHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BEIIECTBAMHU B
OBITY M OKPYXKAIOIIEeH cpejie.

19

Croxubie 3¢upsr. O0IIas XxapaKTepuUCTHKA,
HOMEHKJIATypa, oJTydeHne. X MHUIECKHE
CBOICTBA

Paznnyats peakuuun
STepupUKAINA KaKk 00paTUMOH
OOMEHHBIH MPOIIECC MEKIY
KHCJIOTaMU U cnupramu. Ha
OCHOBE PEaKIUH ITePUPUKAINT
XapaKTepu30BaTh COCTAB,
CBOMCTBa 1 00J1aCTH
NPUMEHEHUS CIIOKHBIX d(PHUPOB.
CobmoiaTh paBuiia
9KOJIOTMYECKH IPAaMOTHOTO U
0e301acHOro 00paIleHus ¢
TOPIOYMMH U TOKCHYHBIMHU
BEIECTBAMH B OBITY 1
OKpYXaloIIeH cpeze.

20

Kuper. O0miast XapaKTepUCTHKA,
HOMEHKJIATypa, oJTydeHne. X MMHUIECKHe
CBOMCTBA.

XapakTepHu3oBaTh 0COOEHHOCTH
CBOWCTB JKUPOB Ha OCHOBE
CTPOEHUS HX MOJIEKYII, a TAKXKe
KIIaCCU(UKAIIH )KUPOB 10 UX
COCTaBY U NPOUCXOKICHUIO U
HPOHU3BOJICTBO TBEPABIX )KUPOB
HAa OCHOBE PACTUTEJIBHBIX Macell.

21

VYraesozsl. O61mas XxapakTepHUCTHKA,
HOMEHKJIaTypa, NoJyueHne. X IMUYeCKHe
CBOWCTBA

XapaKkTepu30BaTh COCTAB
yrieBojoB. Knaccuduimposath
HX Ha OCHOBE CIIOCOOHOCTH K
ruaponusy. OnuckIBaTh
CBOCTBA I'IIOKO3BI KaK
BEIECTBA C JBOMCTBEHHON
(yHKIHEH (aTbJeTHAOCTIHPTA).
YcranaBiauBaTh
MEXIIPEIMETHEIC CBSA3H XUMUH U
OHMOJIOTUN Ha OCHOBE PACKPBITHS
OMOJIOTHYECKOH POIH U
XHUMHYECKUX CBOMCTB
BaXKHEHILINX NPEACTaBUTENCH
MOHO-, JIU- 1 MOJINCAXapPHUIOB.
HaGnronats, onmuceIBaTh U
MPOBOJIUTh XUMHYCCKHIHA
skcniepument. CoOuoaTh
MpaBHJIa TEXHUKU 0€30IaCHOCTH
1ipu paboTe B KaOWHETE XMUMUH.

22

Awmunabl. O01ast XapaKTepUCTHKA,
HOMEHKJIATypa, NoJydeHHe. XUMUIECKUe
CBOIcTBa

XapakTepHu30oBaTh C TOMOIIBIO
POTHOTO SI3bIKA U SI3BIKA XHMUHU
0COOCHHOCTH CTPOCHHUS U
CBOMCTB aMUHOB U AaHWJIMHA, B
YaCTHOCTH, HA OCHOBE
B3aMMHOT'O BJIMSIHHUA aTOMOB B
€ro MOJIEKYJIe, a TAK)Ke CIIOCOOBI
TOJIY9eHUS U 00JIaCTH.
MIPUMCHCHHUS aHIJIHHA.
ApryMEHTHPOBAThH YyBCTBO
TOPJIOCTH 32 TOCTHXKEHUS
OTEYECTBEHHON OPraHUYeCcKOit
xumud. Co0roaTh npaBuiIa




9KOJIOTHYECKH TPAMOTHOTO U
6e301acHOro o0OpaIleHus ¢
TOPIOYMMH U TOKCHYHBIMH
BEIIeCTBAMH B OBITY 1
OKpY>KarolIeH cpee.

23

10

AMUHOKHCIOTHL. O0Imas XxapakTepruCTHKa,
HOMEHKJIATypa, oJTydeHne. X IMHUIECKHE
cBoiicTBa. benku

OmnuceIBaTh CBOHCTBA
aAMHHOKHUCIIOT KaK
On(yHKIIMOHATBHBIX
aM(OTEepHBIX COSAUHECHHUI.
YcraHaBnuBaTh MEXIIPEIMETHBIC
CBSI3M XUMHU 1 OUOJIOTHH Ha
OCHOBE PACKPBITHSA
OMOJIOTNYECKOi POl 1
XUMHYECKHUX CBOMCTB
aMHHOKHUCIIOT. ONUCHIBATH
CTPYKTYpBI U CBOICTBa OENKOB
KaK OMOTIOINMEpOB.
YcTaHaBIMBaTh MEXIIPEAMETHBIC
CBSI3M XUMHU 1 OMOJIOTHH Ha
OCHOBE PACKPBITHSA
OMOJIOrNYECKOil POl U
XUMHUYECKUX CBOMCTB OEJIKOB.
IIpoBoauTs, HAGIIOAATH U
OIUCHIBATh XUMHYECKHUIH
9KCIIEPUMEHT

24

11

I'eneTnyeckas cBsA3b MEXY KIlacCaMU
OpPTraHMYECKUX COCMHEHUN

BrImonHsaTe TCCThI, pCUIaTh
3aJa4u U YIIPAXKHCHUA 11O TEMC.

25

12

I'eneTnueckas cBSI3b MECXKIY KjlacCaMu
OpTraHUYCCKUX CO€,E[I/IHGHPII>‘I

YcraHaBnuBaTh B3aUMOCBSI3b
MEXIy COCTaBOM, CTPOCHHEM H
CBOMCTBaMHU NPEICTABUTEIEH
KJIaCCOB YTJIEBOIOPOJIOB,
KHCJIOPOJI- U a30TCOACPIKAIINX
coenuHeHu. ONHCHIBATH C
ITOMOIIIBIO POTHOTO SI3BIKA H
SI3BIKA XMMUH T'€HETUUECKHUE
CBSI3M MEX]Ty KJIacCaMH
YTJIEBOIOPOIOB, KUCIOPOI- U
a30TCO/IepKAIIMX COeTMHEHUN

26

13

0060011IeHIE U 3aKPEIUICHUE 3HAHUI 110 TeME
«Kuciopomocoaepkanine 1 a30TOCOAEPIKAIIIIE
OpTaHUYECKHE COEMHEHHSD)

IIpoBoauTh, HAOMIOIATH U
OIMHMCEHIBATH XUMHUYECKUH
AKCICPUMEHT IS
MTOITBEPKICHUS CTPOCHUS U
CBOWCTB pa3IMYHBIX
OpPTraHUYECKUX COCTUHCHUI, a
TaKXkKe WX WACHTU(PUKAIINAH C
IIOMOIIBIO KaYECTBEHHBIX
peaxkuui.

27

14

Juarsoctudeckas padora Ne2 mo Teme
«Kucnoponoconep:xamye 1 a30TocoieprKaliue
OpraHUYeCcKHe COCTUHEHHUS

IIpumeHsTh HAa IPAKTUKE paHee
U3y4YeHHBIII MaTepuall, paboTas
10 IpyImaM ¢ 3aJaHUsIMU
Pa3HOrO YPOBHSI CIIOKHOCTH,
BBITIOJTHATE AMArHOCTHYCCKY O
paboTy.

28

buorexunosnorus. [Ipaktuueckoe npuMeHeHHE
OMOTEXHOJIOT Ui

OOBACHATB, YTO TAKOE
OHMOTEXHOJIOT UL, TeHHAs (WIIN
TeHETHYeCcKast) MHKEeHEepus,
KJIETOYHAs! HH)KEHEPHS,
Ouonornveckast HH>XeHepHs,
KJIOHHPOBaHHE,
MMMOOWIN30BaHHbIE ()EPMEHTHI.
XapaxkTepu3oBaTh poJib
OMOTEXHOJIOTHHU B PEIICHUH
MTPOAOBOJILCTBEHHON TPOOIEMBI
U COXPaHEHUH 3[J0POBbSI
YeIIOBEKa.

29

Knaccngukarmms nomumepos. MckyccTBeHHBIE
noauMepsl. CUHTETHYECKUE MOTHMMEPBI.

Knaccuguiuposats moaumepbl
10 Pa3InYHBIM OCHOBAHHSIM.
PasnmiuaTh HCKYCCTBEHHBIC




MOJIUMEPBI, KITACCU(PHULIUPOBATH
UX U WUTIOCTPHPOBATH IPYIIIEI
MIOJIUMEPOB TIPUMEPAMH.
YcTaHaBIMBAaTh CBA3H MEXKIY
CBOMCTBaMHM NOJINMEPOB U
00NIacTAMH UX NIPUMEHEHHSI.
Pasnmiyats nonuMepusanuio u
HoJMMKOHIeHcanuo. [IpuBoanTs
MIPUMEPBI STHX CIOCOOOB

MOy YEHHS TTOTHMMEPOB.
OmnuUChIBaTh CHHTETHYECKUEC
Kay4yKH, IACTMACCHI H BOJIOKHA
Ha OCHOBE CBSI3U CBOMCTBA —
MpUMCHEHHE.

30 Juarnocruueckas padora Ne3 3a kypc [IpoBoanTh, HAOMIONATE U
«XUMHS: TEOPHS U IIPAKTHKA OIUCHIBATh XMMHUUECKUN
9KCTIEPUMEHT JUIS
HUACHTH(HUKAINH ITaCTMAacC U
BOJIOKOH C ITOMOIIBIO
Ka4eCTBEHHBIX peakImi
31 O600mmenne mo Teme «OpraHudeckast XUMHUsS 1 | BBIOTHATE TECTHI, pemarsb
0011ecTBOY 3aJlaud ¥ yIpakHEHUS [0 TeMeE.
IIpoBoguTh OLEHKY
COOCTBEHHBIX TOCTH)KEHUI! B
YCBOGHHH TEMBI.
KoppexTtupoBath cBOU 3HaHUS
B COOTBETCTBHH C
TUIAHUPYEMBIM Pe3yJIbTaTOM.
32 IHoBTopenue. Pe3epBHbIi ypok
33 IHoBTopenue. Pe3epBHbIi ypok
34 IToBTOpenue. Pe3epBHbIN ypok




KanennapHo-temaTnyeckoe IJIaHHPOBaHNe K MPOrpaMMe Kypca

«XuMHUA: Teopus U NpakTuka» 11 kiaace

ypoka
n/n

Ne ypoka
B TeMe
(pa3neie)

Tema ypoka

IIpenmeTHBbIe pe3yabTaThI

Hdara no
TUIAHY

Hdara no
daxry

IIpumeuanue

1

BBOoIHBINM HHCTPYKTaX 110
Tb npu pabore B
KaOWHeTe XMMUH.

3HaKOMSTCS C 1a00PATOPHBIM
000pyIOBaHUEM M XUMHYECKOI
MOCY/IOH, OCBaMBaIOT ITPaBUIIa
TEXHUKH 0€301aCHOCTH IPH
padoTe ¢ XUMHYCCKIM
000pyJOBaHHEM U PEAKTHBAMH.

OCHOBHEBIE CBEIAEHUS O
CTPOCHHHU aToMa

3HaTh BaKHEHIIINE XUMUUCCKHE
ITOHATHUS: aTOM, XUMHUYCCKHIA
DJIEMEHT, H30TOITBI YMETh
OTIPEeNeNATh COCTAaB U CTPOCHHE
aroma 1o nojoxenuo B [ICXD.

[lepuonnveckas cucrema
XUMHUECKHUX 3JIEMEHTOB
JA.N. Menneneesa u
Y4EeHHE O CTPOECHUU aToMa

3HaTh BaXXHEHIINE XUMHUUECKHUE
MOHSTHS: aTOM, XUMHUYECKUI
3JIEMEHT, U30TOIBl Y METh
OTIPEJIENIATh COCTAB U CTPOCHUE
aTtoMa 1o noJyioxkenuio B IICXD.

CrtpoeHue AIeKTPOHHBIX
000J10u€eK aTOMOB. S, P,
D, F - snemeHTHI

3HaTh BaXHEWIIINE XMMUUECKHE
TOHSTHUS: DJIEKTPOHHAS
06oouKa, 3JeKTpoHHOE 00aKo,
(hopMel opOuTanei, B3aNMOCBS3b
HOMepa YPOBHS ¥ QHEPTUH
JNIEKTPOHA, OCHOBHBIC
3aKOHOMEPHOCTH 3aI0JTHCHUS
9HEPreTHYECKHUX MOTyPOBHEH
JJIEKTPOHAMH. YMETh COCTABIIATh
AJIEKTPOHHBIE ()OPMYJIBI ATOMOB.

XapakTepucTuka
XUMUYECKOI0 JIEMEHTa
TI0 €T0 TOJIOKEHHIO B
NEPUOANYECKON CUCTEME

3HaTh CMBICII M 3HAYECHHUE
Ilepnoauueckoro 3akoHa,
TOPU30HTAJIbHBIC U
BEPTHKAIbHBIE 3aKOHOMEPHOCTH
Y UX MPUYUHBL. YMETh 1aBaTh
XapaKTePUCTHKY XUMHUECKOTO
3JIEMEHTA I10 €r0 ITOJIOKEHUIO B
nepuoanueckon cucreme .M.
Meunneneesna.

Honnas cBs3b. MoHHAsS
KpHCTaJLTYeCcKas
pereTKa.

3HaTh BaXXHEHIIINE XUMHUUECKUE
IOHSITHUS: HOH, HOHHAS
XUMUYecKas CBs3b (BelIecTBa
HMOHHOTO CTPOEHUS); BEIIEeCTBA
HEMOJIEKYJISIPHOTO CTPOCHHUS
(MOHHBIE KPUCTAJUTNYECKHE
penieTku). YMeTh ONpeensTh:
3apsJl MOHA, HOHHYIO CBSI3b B
COEIMHEHUSX; OOBICHATH
MIPUPOAY UOHHOM CBSI3H.

KoBanenTHast cBs3b.
ATOMHAas ¥ MOJICKYJISIpHAS
KpHUCTaJLTHYECKas
pelieTka

3HaTh BajKHEHIINEe XUMUYECKHE
HOHSTHS:
31E€KTPOOTPHLIATENIBHOCTB,
BJICHTHOCTb, CTEIIEHb
OKHCIIEHHS, BELECTBA
MOJIEKYJISIPHOTO ¥ aTOMHOTO
CTpOEHUs. YMETh ONPEAEIIATh:
BaJCHTHOCTH U CTETICHBb
OKHCIICHUS XUMHUYECKUX
3IIEMEHTOB, KOBAJIEHTHYIO CBSI3b
B COCIMHEHMSX (TIOJISIPHYIO H
HETOJISIPHYI0); OOBSCHSTH
MPUPOJYy KOBAJIEHTHON CBSI3H;
XapaKTepu30BaTh CBOWCTBA




BCLICCTB I10 TUITY
KPUCTAJUTMYCCKUX PCHICTOK.

8 8 Meraninngeckas CBA3b. 3HaTh Ba)KHEHIIINE XMMUYECKHE
Mertannmmaeckas TIOHATHS: METAJUTHIECKAs CBS3b,
KpHCTaJUTIYecKas BEIIIECTBA METAJLIMYECKOTO
pemeTka. CTpOCHHUS. YMETh OTPEAEIATh

METaJUTMIECKYIO CBSI3b;
OOBSCHATH IPUPOIY
METAJUINYECKOH CBA3H.

9 9 Bomnopoxnas cBs3b. 3HATh MOHATHE «BOJOPOTHAS
CBSI3b»

10 10 O6001enue u BBIMOTHATE TECTHI, pemarh
cHCTeMaTH3alUsl 3HAHUH 33724y ¥ yIIPAKHEHUS 10 TEME.
no reme «CtpoeHue [TpoBoANTH OLICHKY
BEILECTBA» COOCTBEHHBIX JJOCTHIKEHHI B

YCBOCHUH TEMBI.
KoppekTupoBars CBOM 3HaHHUS
B COOTBETCTBHH C
IUTAHUPYEMBIM PE3YIbTaTOM.

11 11 JuarHoctmdeckas pabora | [IpuMeHSATH Ha IPaKTHKE paHee
o Teme «CTpoeHue W3yUYeHHBIH MaTepual, padoras
BEIIIECTBAY IO TPYIIIaM C 3aJaHUSIMHA

Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHATH AUArHOCTUYECKYIO
paborty.

12 1 Kraccudukanms 3HaTh BayKHEHIINEe XUMUYIECKHE
XMMHYECKUX peaKuil MOHSTHSL: aJUIOTPOIUS, TEIJI0BON

3G GEKT XUMHYCCKON PeaKIu,
YIJIEPOJHBII CKEJIET, H30MEPHS,
TOMOJIOTHSI.

13 2 CKOpOCTb XMMHUECKOH 3HaTh BaKHEHIIINE XUMHUECKUE
peakuu 1 HaKTOpHI, TIOHSTHS: KaTaju3, CKOPOCTh
BIIUSFOIIME HA CKOPOCTH XUMHYECKOH peaku. Y MeTh
XUMHYECKON peaKIim OOBSCHATH 3aBUCHMOCTD

CKOPOCTH XUMHYECKOH pPeaKInu
OT Pa3IUYHBIX (PaKTOPOB.

14 3 O6paruMocTh 3HAaTh BaKHEHITNE XUMIICCKHE

XUMHYECKON PEaKITiH. MOHATHS: XUMHIECKOE
paBHOBecHE. YMETh OOBIICHITH
TMOJIOKEHHUE XMMUYECKOTO
PaBHOBECHSI OT Pa3JINYHBIX
(hakTopoB.

15 4 Pounb BOJBI B XUMHUECKUX | 3HATH MOHATHUS «ANEKTPOIUTED» U
peakuusx. «HEDJICKTPOJIUTHD, NpUMEpPbI
DNEeKTpOTUTHICCKAS CHITBHBIX u CITa0BIX
JTICCOIIHAITUS 9JEKTPOJINTOB, pOIH BOJBl B

XUMHYECKIX PeaKIusX;
CYITHOCTB MeXaHu3Ma
JTUCCOIIHAITUH; OCHOBHBIE
nosioxkeHus TO/I.

16 5 T'upponus 3HaTh TUAPOIIU3 COJIEH U

OpPraHUYeCcKUX COCAUHEHUH.
YMeTb onpenensaTe Xapakrep
Cpezbl B BOJHBIX PacTBOPax
HEOPraHHYECKHX COCJAMHEHHUII.

17 6 OKHCIUTENBEHO— 3HaTh BaKHEHIINE XUMUIECKHE
BOCCTaHOBHUTEJIbHBIE MOHSTHUS: CTEIIEHb OKHCIICHHUS,
peakuuu OKHCJIUTEIb U BOCCTAaHOBHUTEIIb,

OKHCJICHHE ¥ BOCCTAHOBJIEHHE.

18 7 Pemenue 3a1a4 no teme BbINoHATE TECTHI, pemarh
«OKuCIUTENEHO— 3a71a4M ¥ yIIPKHEHUS 10 TEME.
BOCCTaHOBUTEJbHBIE
peaKITHI

19 8 Pewenue 3amau no teme BbInonHATE TECTHI, pemarh
«OKuCIUTENEHO— 3a71a4M ¥ yIIPKHEHUS 10 TEME.
BOCCTaHOBUTEJIbHBIE

peaKIrm




20

Pemenune 3agau mo reme
«OKHUCINTEILHO—
BOCCTAaHOBMTEILHEIE
peaKIm)

Brimonusate TECThI, pCIIaTh
3ala4u U YOPpaKHCHUS 110 TEME.

21

10

OnexTpom3

3HaTh Ba)KHEHININE XMMUIECKHE
MOHSTHSA: 3IEKTPOIIN3, KaTOx,
aHO/; TPAKTUIECKOE
MPUMEHEHNE JIIEKTPOIIH3A.
YMeTh onpenensiTh IpOayKTHI,
KOTOpbIe 00pa3yloTcs Ha KaToze
U aHOJIE.

22

11

Pemenue 3anau no teme
«OIeKTpoIn3»

BrinonHsaTh TECThI, peIIaTh
3a/1a4U U YOPAKHCHUS 110 TEME.

23

12

O6o011eHNe U
CUCTEMATH3ALMS 3HAHUIMA
Mo TeMe «XUMHYECKHE
PEaKIIHID

BEINONHATE TECTHI, pemarhb
3aJjauy U YIIPaKHEHUs IO TEME.
IIpoBOIUTH OLIEHKY
COOCTBEHHBIX JJOCTHIKEHHI B
YCBOCHUH TEMBI.
KoppektupoBatb cBou 3HaHUS
B COOTBETCTBHU C
TUIAHUPYEMBIM PE3yJIbTaTOM.

24

13

Juarnoctuyeckas pabora
1o TeMe «XUMHYIECKUE
PpeaKIum»

[TpuMeHsTH HA TPAaKTHKE paHee
M3y4YeHHBIA MaTepuai, paboTas
IO TPYIINaM C 3aJJaHUAMHU
Pa3HOTO YPOBHS CIIOKHOCTH.

25

Mertaibsl 1 HEMETaJIbI.
XHUMHUYECKHE CBOMCTBA

3HaTh OCHOBHBIE METAJIBI U
HEMETaJJIbl ; XUMUYECKHE
CBOMWCTBA. YMETh
XapaKTepU30BaTh 3JIEMEHTHI
METaJUIbl 1 HEMEeTaJlIbl MaJIbIX
MIEPHO/IOB M0 MX TOJIOKEHHIO B
nepuoanueckoi cucreme .M.
Menzeneesa; obmmne
XMMHYECKHE CBOICTBA METAIJIOB
1 HEMETAJUIOB; OOBSCHSITH
3aBUCHMOCTH CBOHCTB METAJLIOB
1 HEMETAJUIOB OT MX COCTaBa U
CTPOCHHUSI.

26

Kucnorer
HEOpPTaHUYECKUE U
OopraHUYecKue.
XHUMHUYECKHE CBOMCTBA
KHUCJIOT.

3HaTh KJIaCCH(UKAIIHIO,
HOMEHKJIATYPY KHCIIOT, UX
o0111e CBOMCTBA; 0COOEHHOCTH
CBONCTB CEpHOU U a30THOMU
KHCJIOT, MypaBbUHOM U YKCYyCHOM
KHCJIOT. YMETh Ha3bIBaTh
KHCJIOTHI TI0 «TPUBUAIIBHOM» MIIH
MEXKIyHapOIHONH HOMEHKJIATypE.
YMeTh onpenensaTh XapakTep
Cpenbl B BOAHBIX PACTBOpPax
KHCJIOT; XapaKTepu30BaTh o0IIne
XMMHUYECKHE CBOMCTBA KHCIIOT;
00BSICHITE 3aBUCUMOCTE CBOMCTB
KHCIIOT OT UX COCTaBa 1
CTPOCHUSA; BBIIIOJIHATH
XUMHUYECKHUI OKCIICPUMEHT I10
pacro3HaBaHUIO BaXKHEHIITHX
HEOPraHUYECKHUX U
OpPTaHUYECKUX KHCIIOT.

27

OcHOBaHHUA
HEOpraHUYECKUe U
OopraHuyecKue.
XUMHUYEeCKHE CBOMCTBA
OCHOBaHUH

3HaTh KIacCH(UKAIHIO,
HOMEHKJIATypy OCHOBaHMLI, UX
o01ue CBOHCTBA; 0COOEHHOCTH
OpPraHUYECKUX OCHOBAHHH.
YMeTh Ha3hIBaTh OCHOBAHUSA 110
((TpI/IBI/IaJ'H)HOf/'I» HJIn
MEXAyHapOAHONH HOMEHKIIAType.
YMeTb onpenessaTh Xapakrep
Cp€abl B BOJHBIX pacTBOpax
Hieno04el; XapakTepu30BaTh
o01me XMMHYECKHE CBOMCTBA




OCHOBAHUM; OOBICHATH
3aBUCHUMOCTH CBOWCTB
OCHOBaHHUM OT UX COCTaBa U
CTPOCHUS; BHITIOJHATH
XUMHYECKHIHA YKCTIEPIMEHT I10
pacno3HaBaHUIO BaXKHEUIINX
HEOPTaHMYECKUX 1
OpraHUYeCcKNX OCHOBaHUH.

28 Awmporeprsie coequaenns | ChopMupoBaTs HOHATHE 00
HEOpraHUYeCcKUe U amdoTteproctu. IloBTOPUTH N
OpraHUYEeCcKHUe. pa3BUTH 3HAHUS O
XuUMHUYECKUE CBOUCTBA Kiaccu(uKauu U CBOcTBax
aM(OTEpHBIX COCAMHEHUI | TUIPOKCHIOB. [laTh
XapaKTEePUCTUKY aM(OTEPHBIX
3JIEMEHTOB Ha OCHOBAHUU
noJyio>xeHus B Ilepuoanueckoit
tabnuie. Hayaurscst cocTaBIsATh
YpaBHEHMSI peakUuil A
aM(}OTEPHBIX COCTMHCHHH.
29 Conu HeopraHUYECKHE U 3HaTh Ba)KHEHIINE ITOHATHS:
OpraHu4eCcKue. COJIM, MUHEPAJIbHBIC YA0OPEHUSL.
XHMI:I‘IeCKHe CBOHCTBA YMeTh Ha3bIBaTh COJIU 110
cojen «TPUBHAILHONY MITK
MEXyHapOJHON HOMEHKJIAaType.
YMeTh onpenensaTh XapakTep
Cpenbl B BOAHBIX PacTBOpPax
COJIEH; XapaKTepru30BaTh 00IINe
XUMHUYECKHE CBOMCTBA COJIEH,
OOBSACHSTH 3aBUCUMOCTH CBOMCTB
COJIEH OT UX COCTaBa U CTPOEHUS;
BBITOJIHATh XUMHYECKHUIH
9KCIIEPUMEHT I10 PACIIO3HABAHHUIO
BAYKHEHILNX COJIEH.
30 Juarnoctuyeckast padora | [IpumeHsITh Ha NpakTHKE paHee
o Teme «BemecTBa u ux M3YYEeHHBIN MaTepua, paboTast
CBOHCTBa» TI0 TPYHIaM C 3a/laHUSIMH
PasHOrO YpOBHSI CIIOKHOCTH,
BBITIOJHATH JUATHOCTHYECKYIO
paboty.
31 IToBTOpenue. PezepBHbrii
YPOK
32 IToBTOpenue. PezepBHEIii
YPOK
33 IToBTOpenue. PezepBHbrii

YPOK
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