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ITOACHUTEJIbHAA 3AITNCKA

PabGouas mporpamma ydueOHOro npeaMera «XuMus» (1ajgee — mporpaMma) cocTaBjieHa Ha OCHOBE
[MpumepHoii OCHOBHOW 00pa3oBaTEIBLHONW TMPOTPaMMBI CpeaHero oOmero oOpazoBaHusi (B
penakiuu nporokosa Ne 2/16-3 ot 28.06.2016r.) ¢ y4eToM CIASAYIONUX TOKYMEHTOB:

1. ®enepanbHpiii 3akoH oT 29.12.2012 Ne 273-®3 «OO0 obOpazoBanuu B Poccuiickoit
denepanum».

2. Tlpukaz Munooprayku Poccuu ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHUU (enepaibHOTO
locynapcTBeHHOr0 00pa30BaTENbHOTO CTAHAAPTAa CpPEeJAHEero oO0mero o0pa3oBaHUS
(3apeructpupoBan B Muniocte P® 07.06.2012 No 24480, B pemakiud NPUKa30B
Muno6pnayku P® ot 29.05.2014 Ne 1645, 31.12.2015 Ne 1578, 29.07.2017 Ne 613).

3. Tlpumepnast oOpa3oBarenpHas MporpaMma cpeaHero oOmero oOpa3oBaHus (omoOpeHa
pelIeHneM y4eOHO-METOINIECKOT0 OOBESIMHEHHS TI0 00IIeMy 00pa30BaHUIO, TPOTOKON 28
utoHs1 2016r. Ne2/16-3).

4. KoHmenuusi TmpenojaBaHus ydeOHOro mnpeaMera «XuMHs» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit @enepanuu, peaau3yomnX OCHOBHbIE 00111€00pa3oBaTebHbIE
nporpaMmsbl (yTBEpKJ€Ha pellieHneM Kojiiernu MuHucreperBa npocsenienus: Poccuiickoi
®denepanuu ot 03.12.2019).

5. Ilpukaz MunoOpHayku Poccmm ot 30.08.2013 Ne 1015 «O6 yrBepxkaenun [lopsinka
OpraHM3aliiid M OCYIIECTBJIIEHUS OOpa30BaTEbHOM JIESITEIbHOCTH II0 OCHOBHBIM
0011eo0pa3oBaTebHBIM MIpOrpaMMaM — 0O0pa3oBaTEIbHBIM IPOrPAMMaM HAYaJIbHOTO
00I1IeTo, OCHOBHOrO OOIIIETO, CpeaHero oOmiero oOpa3oBaHUS» (3apETrHCTPUPOBAHO B
Muntocte Poccum 01.10.2013 Ne 30067, B pen. Ilpukxa3zoB MunoOpHayku Poccum ot
13.12.2013 No 1342, ot 28.05.2014 Ne 598, or 17.07.2015 Ne 734, Ilpuka3os
Munnpocsenienust Poccuu ot 01.03.2019 Ne 95, ot 10.06.2019 Ne286).

6. IlocranoBnenme I'maBHoro I'ocymapcTBeHHOTo CcaHUTapHOTO Bpada Poccuiickoit
denepanuun «0O6 YTBEPKICHUU CanlluH 2.4.2.2821-10 «CanuTapHO-
SMUJIEMUOJIOTUYECKHE TpeOOBaHUS K YCIOBUSIM M OpraHu3anuu oOydeHuss B
0011e00pa3oBaTeNIbHBIX yUpeKaAeHUuAXx» orT 29.12.2010 Ne 189, (3apeructpupoBaHO B
Mumnrocte Poccuiickoit deneparuu 03.03.2011 Ne 19993 B pemakiuu uzmeHenuidt Ne 1,
yTBepkaeHHbIX [locTranoBneHneM ['TaBHOTO TOCY1apCTBEHHOTO caHUTapHOro Bpaua P® ot
29.06.2011 Neo 85, M3menenuit Ne 2, y1B. IlocTaHoBiaeHueM ['J1aBHOro rocy1apcTBEHHOTO
canutapHoro Bpauya P® ot 25.12.2013 Ne 72, U3zmenenuit Ne 3, ytB. [locraHoBienuem
I'maBHOrO TrOCyIapcTBEeHHOro caHutapHoro Bpaua P® ot 24.11.2015 Ne 81,
ITocTtanoBnenuem ['maBHOro rocyaapcTBeHHOro canurapHoro Bpaya P® ot 22.05.2019 Ne
8).

Jannast pabouas mporpamMma peaju3yercs B ydyeOHHMKaxX i o00ImeoOpa3oBaTEIbHBIX
yupexaenuit aBropos ['.E. Pynsutuca u @.I'. ®enpamana «Xumus. 10 kinace» u «Xumus 11 kmacey.
PaGouas mporpaMMa cocTaBlieHa Ha OCHOBE IIPOrpaMMBbl 00I11€00pa30BaTENbHBIX YUPEKACHUHN 10
xumun  10-11 kmaccel, M.H. AdanacbeBa, - MockBa «lIpocBemenue», 2017r. k yueOHHKaM IS
obmreoOpaszoBarensHbix yupexaenuid [.E. Pymutuca u @.I'. ®enpamana «Xumus. 10 knacey, «Xumus — 11
knaccy, MockBa «IIpocsemenue», 2017 r B coorBerctBun ¢ @I'OC cpennero odiero oopazoBaHusl.

O0mas xapakTepucTUKa y4e0HOro npeaMera
B cucreme C€CTCCTBCHHOHAYYHOT O 06p830BaHI/I$I XUMMUsA, KakK y‘—Ie6HBII>i npeamMeT, 3aHUMacT
BAXKHOC MCCTO B IIO3HAHHWH 3aKOHOB IIPpUPOABI, (bOpMI/IpOBaHI/II/I Hay‘IHOfI KapTHUHbI MHUDPAQ,
XUMHYECKON I'paMOTHOCTH, HCO6XOHHMOﬁ JJIsL HOBCGI[HCBHOP'I JKU3HU, HABBIKOB 3JO0pPOBOIo Hu
0€e30I1acCHOr O JJIA 4CJIOBCKA H oxcpyxca}omeﬁ €ro Ccpcablt 06pa3a JKM3HHU, a TAaKXKC B BOCIIMTaHHMU
9KOJIOTHYECKOM KYJIBTYPHI, (I)OpMI/IpOBaHI/II/I COOCTBEHHOI IIO3UIIMH 10 OTHOLICHHUIO K XUMHUYECKOM
nH(pOpMaLINH, MOTy4aeMOM U3 Pa3HbIX UCTOYHUKOB.



VYcnenHocTh u3yueHus: y4eOHOTO MpeIMeTa CBsi3aHa C OBJIAJCHUEM OCHOBHBIMU MOHSITUSIMU
XUMHUH, HAYYHBIMHA (I)aKTaMI/I, 3aKOHaMH, TCOPHUAMH, MNPUMCHCHUCM IIOJYYCHHBIX 3HaHUU pu
PEIICHUH NMPAKTUYECKUX 3a]1a4.

WN3yuenne xumMuum Ha  0a30BOM  YpOBHE  OPHUCHTHPOBAHO Ha  oOecrieucHue
0011e006pa3oBaTeNIbHON U OOIIEKYIHTYPHON MTOATOTOBKH BBIITYCKHHKOB.

Conepxanue 0a30BOro Kypca IIO3BOJSIET PACKPBITh BeIyIIWe WAEH U OTACIbHBIC
IIOJIOKCHHU A, BAXXHBIC B ITO3HABATCIIBHOM U MHUPOBO33pPCHYCCKOM OTHOLICHUU: 3aBUCUMOCTD CBOMCTB
BEIIECTB OT COCTaBa W CTPOCHHUS;, OOYCIIOBJICHHOCTb IPUMCHCHHS BEIICCTB WX CBOHCTBaMHU;
MaTCpruajJIbHOC CANMHCTBO HCOPraHMYCCKUX U OPTraHUYCCKUX BCHICCTB, BO3pacTaromiass pojib XUMHUHU
B CO3/IaHUM HOBBIX JIEKAPCTB U MaTE€pHUaIOB, B SKOHOMMH ChIPbs, OXPAHE OKPYKAIOILIEH CPEIbI.

N3yuenne mnpeamera «XuMHsD»)» B YacTH (OPMHPOBAHHUS y yYAIIMXCA HAYYHOTO
MHUPOBO33pCHUA, OCBOCHHA O6III€H3y‘-IHBIX MCETOAOB TIIO3HAHUA, a TaKXKEC MNPAKTHUICCKOro
NIPUMEHEHUS! Hay4YHbIX 3HAaHUN OCHOBAHO Ha MEXIIPEJIMETHBIX CBS34X C IpeaMeTaMu obOsacteit
CCTCCTBCHHBIX, MATCMATHUYCCKUX U TYMAHUTAPHBIX HAYK.

MecTo yye6HOro npeamera «XuMus»

[MpeameT «XuMush» SIBISIETCA YaCThIO MPEAMETHOM 007acTH «ECTeCTBEHHBIE HAYKWY, U3yUaeTCs Ha
YpOBHE cpeaHero oomiero o0pa3zoBaHus B kadecTBe yueOHOro peamera B 10-11 kmaccax.

Ton Kiace Komnuectso KonmmuectBo yueOHBIX KomnnuecTtBo yacos
00y4eHHUs qacoB Heelb B IroJ
B HEJIETIO
1 10 1 34 34
2 11 1 34 34
Bcero | 68

JInuHoCTHBIE, MeTallpeIMeTHbIE U NPeIMeTHbIe Pe3yJIbTaThl 0CBOCHUSI Y4eOHOr0

«XUMHSD»
IIpenmeTHbie pe3yabTaThl (0230BbIi YPOBEHD)

e chopMUPOBAHHOCTh MPEJCTABICHUI O MECTE XUMHUU B COBPEMEHHOW HAyYHOW KapTHUHE MHPA;
MMOHMUMAaHHE POJM XUMUU B (POPMHPOBAHMHM KpPyrozopa M (PyHKIHOHAIBHOH TPaMOTHOCTH
YeloBeKa Ul PEIICHUs MPAKTUYECKUX 3a/1a4;

e BIIQJICHHE OCHOBOMNOJATAIOIIUMU XUMUYECKUMHU TOHSTHUSIMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOJIOTUEN i CUMBOJIMKOI;

e BJIQJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHHUS, UCIOIb3yEeMbIMU B XUMHH: HAOIIOICHUE,
OTHCaHWEe, W3MEPEHHe, OKCIEPUMEHT; YMEHHEe 00pabaTbiBaTh, OOBIACHATH PE3YAbTATHI
MPOBEJICHHBIX OMBITOB U JIENaTh BHIBOJbI, TOTOBHOCTh M CIOCOOHOCTh METOJIbI TIO3HAHUS TIPU
pElIeHUN TPAKTHYECKUX 3a/1a4,

e chopMUpOBAaHHOCTh YMEHHS JaBaTh KOJIUYECTBEHHbIE OLIEHKA M TMPOBOJUTH pPACYEThl IO
XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSIM;

¢ BJIAJICHUC IIpaBHUJIaMH TCXHUKU 0€30IMacHOCTH IMpU UCIOJIb30BAHUU XUMHUUYCCKUX BCILCCTB;



COPMHUPOBAHHOCTh ~ yYMEHHS  MPOBOJUTH  JKCIIEPHUMEHTHl  pa3sHOHW  JAMJAKTHUYECKOU
HaIlpaBIICHHOCTH;
c(OPMHUPOBAHHOCTh YMEHHUSI OKa3bIBaTh IEPBYIO IMOMOIIb NMPH OTPABIICHHUX, OXKOTaX U JPYTrUX

TpaBMaX,CBS3aHHBIX C BEIIECTBAMH H JaOOPATOPHBIM 000PYIOBAaHUEM.

MeTal’lpe}]MeTl—[bIe pPe3yJabTarThbl:

c(OPMHUPOBAHHOCTh YMEHHUSI CTaBUTh IEIM W HOBBIE 3aJadyd B ydeOe M MO3HABATEIBHOU
NEeATENBHOCTH;

OBJIQJIECHUE NPUEMAMM CAMOCTOSITEJIBHOTO IUIAHWPOBAHMSI IyTEH NOCTHUIXKEHUS LEJId, yMEHUs
BBIOMpaTh 3PHEKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U TTO3HABATEILHBIX 3a/1a4;
c(OpMHUPOBAHHOCTh YMEHUSI COOTHOCUTB CBOM JEHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMU;
c(OpPMUPOBAHHOCTh YMEHHS OCYILECTBISATh KOHTPOJb B IPOLECCE AOCTHXKEHMsI pe3yibTara,
KOPPEKTUPOBATH CBOM JACHCTBUS;

cOpMHUPOBAHHOCTh YMEHHSI OIIEHMBATh IPAaBWJIBHOCTh BBIMIOJIHEHUSI Y4YeOHBIX 3aj1ad U
COOTBETCTBYIOIIME BOBMOKHOCTH MX PELICHUS;

BBICOKHI1 YpOBEHb KOMIIETEHTHOCTH B 00sacT ucnoib3oBanus UKT;

c(OpPMHUPOBAHHOCTH IKOJOTUYECKOTO MBIIIJICHUS;

c(OpMUPOBAHHOCTh YMEHUS NMPUMEHSTH B MMO3HABATEJIbHON, KOMMYHUKATUBHON U COIIMAIbHOM

MpaKTUKE 3HaHUs, IOJyYCHHbIE TIPU U3YUYEHUU TIPEeaMeETa.

JInyHOCTHBIE Pe3yabTaThI:

C(OPMHUPOBAHHOCTh MOJIOKUTEIHHOTO OTHOIIEHHSI K XUMHH, YTO OOYCIIaBIMBAET MOTHBALUIO K
y4eOHOH IesTEeNbHOCTH B BRIOpaHHOM cdepe;

Cc(OPMHUPOBAHHOCTH YMEHHSI PEIIaTh MPOOIEMbI IOUCKOBOTO U TBOPUECKOTO XapaKTepa;
C(OPMHUPOBAHHOCTh YMEHHUSI MPOBOJIUTH CAaMOAHAIM3 M OCYIIECTBISTH CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPHUTEPHEB YCIICIIHOCTH;

C(OPMHUPOBAHHOCTh HABBIKOB MPOSBJICHUS I[MO3HABATCIbHOW WHHUIMATHBBL B  Y4eOHOM

COTPYAHUYICCTBEC.

ILnranupyeMble pe3vJbTAThl H3VYEHHS VIEOHOI0 mMpeaMeTa «KXMMUI»:

B pesynbrate u3ydeHus: yueOHOTo mpeaMera « XuMUs» Ha YPOBHE CpeJHEro o011ero o0pa3oBaHus:

BbInycKHHMK Hay4YuTCsi:

packpeIBaTh Ha MpUMepax pojb XUMUHU B (POPMHUPOBAHHM COBPEMEHHOW HAaydHON KapTHHBI MUpa U B

HpaKTquCKOﬁ ACATCIbHOCTH YCJIOBCKA,

ACMOHCTPUPOBATH HA TPpUMEpPAX B3AaMMOCBA3b MCKIY XUMHEH U APpYrumMu €CTCCTBCHHBIMH HAYKAMU;

PACKPBIBATh HA MMPUMEPAX IMOJIOKCHHUA TCOPUU XUMHUYCCKOTO CTPOCHUSA AM. BYTJ'ICPOBa;



noHuMaTh ¢usndeckuid cmbicn Ilepuoanmdeckoro 3akona JI.M. MeHnneneeBa M Ha €ro OCHOBE
OOBSCHATh 3aBHCHUMOCTH CBOWMCTB XHUMHUYECKHX JJIEMEHTOB W OOpa30BaHHBIX WMH BEIIECTB OT
AJIEKTPOHHOTO CTPOCHUSI aTOMOB;

OOBSCHATh MPUYMHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OOMIMX MPEICTABICHUN 00 UX COCTaBe U
CTPOCHMUU;

MIPUMEHSAThH MMPABUIIA CHCTEMATUUECKONW MEXKTyHAPOTHOM HOMEHKIATYPHI KaK CPEeICTBA PA3IHUYCHUS U
UICHTH(HUKAIIIHN BEIIECTB 110 WX COCTABY U CTPOCHUIO;

COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHUTEJICH
MH(pOpMAIIUUA O CTPOCHHUH BEIIECTBA, €r0 CBOWCTBAX M MPHUHAJICKHOCTH K OINPEICICHHOMY KJIaccy
COCTMHEHUH

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOWCTBAM, YCTaHaBIWBATH
MIPUYNHHO-CIICJICTBEHHBIE CBS3U MEXIY JAaHHBIMHU XapaKTePUCTUKAMU BEIECTBA;

MPUBOJUTH TIPUMEPHl XUMUYECKUX PEAKIUH, PACKPBHIBAIOIIUX XapPAKTEPHBIE CBOWCTBA THUITMYHBIX
MPEACTaBUTENCH KJIACCOB OPraHWYECKUX BEMIECTB C IENBI0 UX HACHTU(PHUKAIUU U OOBSICHEHUS
o0nacTu MpUMEHEHMUS;

MPOTHO3WPOBATh BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX PEaKIMi Ha OCHOBE 3HAHWUW O THUIAX
XMMHUYECKOM CBS3M B MOJIEKYJIaX PEareHTOB M UX pPEeaKIMOHHON CIIOCOOHOCTH;

HCIO0JIb30BAaTh 3HAHUSA O COCTaBe, CTPOEHUU M XMMHYECKHX CBOMCTBAX BEIIECTB Ui O€30MacHOTO
MIPUMEHEHUSI B IPAKTUYECKOM eI TeIbHOCTH;

MPUBOJUTH MPUMEPHl MPAKTHUYECKOTO HCIOJb30BaHUS TMPOJIYKTOB THepepaboTku HepTH U
MPUPOJHOTO Ta3a, BHICOKOMOJEKYJISPHBIX COCAMHEHUN (MOJUATHIIEHA, CHUHTETUYECKOrO Kaydyka,
alleTaTHOTO BOJIOKHA);

MIPOBOJUTH OMBITHl MO PACHO3HABAHUIO OPraHMYECKHUX BEIECTB: TIUIEPHUHA, YKCYCHON KHUCIOTBHI,
HEeMpeleNbHbIX JKUPOB, TJIIOKO3bI, Kpaxmana, OeJIKOB — B COCTaBe IHUINEBBIX MPOIYKTOB H
KOCMETHUYECKHX CPE/ICTB;

BIIAJIETh TpaBWJIAaMH U TMpuemMamu Oe3omacHOM pabOThl € XMMHUYECKUMHU BELIECTBAMHU U
nabopaTopHbIM 000pyI0BaHUEM;

yCTaHABIUBAaTh 3aBUCUMOCTh CKOPOCTHM XHMHYECKOW pEaKIHUH W CMEUICHUS XUMHYECKOIro
pPaBHOBECHS OT Pa3NUYHBIX (DAKTOPOB C IIENBIO OMpEAENCHUS] ONTUMATIbHBIX YCIOBUN MpPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;

MIPUBOJUTH IPUMEPHI THAPOJIA3a COJIEH B MOBCETHEBHOM KU3HU YEIOBEKA;

MIPUBOJUTH MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIMM B MPUPOJIE, MPOU3BOICTBEHHBIX

nponeccax u KU3HCACATCIbHOCTH OPraHU3MOB;



IIPUBOJIUTh TPUMEPbl XMMHMUYECKHUX pEaKUUi, pacKphIBalOIIMX OOLIME XUMHUYECKHE CBONCTBA
MIPOCTBIX BEIIECTB — METAJJIOB U HEMETAIIIOB;

MPOBOJUTHh pacueThl Ha HAXOXKJACHUE MOJEKYISIpHOW (OPMYIBI YIICBOJOPOAA MO TPOAYKTAM
CropaHusa v 1o €ro OTHOCHUTEIILHOU INIOTHOCTH M MAaCCOBBIM J0JIIM 3JIEMCHTOB, BXOOAIIMUX B €TI0
COCTaB;

BJIAZICTH IIpaBUJIaMU 0e30I1acHOTO O6paHICHI/I$I C CAKMMHU, TOPHOYMMU W TOKCHUYHBIMU BCHICCTBAMH,
cpencTBaMu OBITOBOW XUMHH;

OCYIIECTBIISITh IOUCK XUMHUYECKOW MH(POPMAIMU 10 HAa3BAaHHUAM, WACHTU(PHUKATOPAM, CTPYKTYPHBIM
(dhopmynam BeIIECTB;

KPUTUYECKH OIIEHWBATh W WHTEPIPETHUPOBATh XHWMHUYECKYI) HWH(OpMaIHIO, COACPIKAIIYIOCS B
COOOIIEHUAX CPEJICTB MaccoBoM MHpopMarnu, pecypcax HTepHeTa, HAyYHO-TIOMYJSIPHBIX CTaThsIX
C TOYKH 3pCHUA eCTCCTBeHHO-HaquOﬁ KOPPEKTHOCTH B LICJIAX BBIABJICHUA OIINOOYHBIX CY)KJICHI/Iﬁ u
dhopmupoBaHusi COOCTBEHHOU TTO3HITUH;

MPEACTABIATh TYTH PEHICHUs TJIOOAIBHBIX MpOOJieM, CTOSIIMX TEepPe]  UYEIOBEUYECTBOM:

OKOJIOTMYCCKHUX, SHEPTCTUUCCKHX, CHIPEEBBIX, U POJIb XUMHHU B PEHICHUU 3THUX HpO6J’I€M.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHMThCS:

WUTFOCTPUPOBATh HAa TPHUMEPAX CTAHOBJIICHHE W DBOJIIOIMIO OPraHWYECKOW XMMHHM KaK HayKH Ha
Pa3IMYHBIX HCTOPUYECKHUX dTAllax €€ pa3BUTHUS,

WCIIOJb30BaTh METOJBl HAYYHOTO TIO3HAHWS TPU  BBIMIOJHEHWHW TIPOEKTOB M ydeOHO-
HCCIEAOBATEIbCKUX 3a7a4 0 M3YyYEHHUIO CBOMCTB, CIIOCOOOB TMOJYYCHHS W pacro3HaBaHUS
OpPraHUYECKUX BEIIECTB;

OOBSCHATH TPHUPOTY U CIOCOOBI 0O0pa3oBaHUsA XUMHUYECKOW CBS3M: KOBAJICHTHOW (MOJSPHOM,
HETIOJISIPHOW), WOHHOM, METaJUIMYECKOW, BOJOPOJHONM — C MEJIbI0 ONpEIeICHUS XUMUYECKOU
AKTUBHOCTH BEILIECTB;

yCTaHABIUBATh N€HETUUYECKYIO CBSI3b MEX]y KJlacCaMU OPraHMYeCKHUX BEHIeCTB s 000CHOBaHHUS
MPUHIUIHATFHON BO3MOXKHOCTHU TOJYYEHHUS OPraHWYecKUX COEIMHEHHM 3aJaHHOTO COCTaBa H
CTPOCHHS,;

yCTaHABIUBATh B3aMMOCBS3U MEXKIy (haKTaMu U TEOpHUEH, MPUUYMHON M CIEACTBUEM IIPH aHAIN3e
MPOOIEeMHBIX CUTYyallii 1 000CHOBAHUU MPUHUMAEMBIX PEIICHUI Ha OCHOBE XMMHUECKUX 3HAHUI.

Conepxanue y4eOHOro mpeamera « XMMH»

B yue6HOM nmane Ha u3ydenue xumuu B 10-11 kiaccax otBoautcs 1 yueOHsbIi yac B Hezpenmo. B

pa3paboTaHHO# paboueli mporpaMme Ha u3ydeHue Kypca xumuu B 10-11 ximaccax cooTBETCTBEHHO

otBOAUTCS 68 yacoB (1Mo 34 yaca B rox).



Conep:xanue yueoHoro npeamera 10kaacc (344; 14. B Heeno)
Teopusi XMMH4YECKOIr0 CTPOEHHSI OPraHnuYecKux coequHennii. [Ipupoaa xumMmuveckux cBsizei

Oprannueckue BemiectBa. Oprannyeckas xumusi. CTaHOBJICHHE OPraHUYECKON XMMHUHU Kak HAYKH.
Teopuss XMMHUECKOTO CTPOEHHUS BEWIECTB. YTJIepoaHblid ckenetr. M3omepus. M3omepsl.

CocrosiHue 3JIEKTPOHOB B aroMe. JHEPreTUYeCKHe YPOBHHM U TMOIYPOBHU. DJIEKTPOHHBIC OpOMTAIH, S-
IEKTPOHBI M p — 3eKTpoHBL. CrnuH 3iekTpoHa. CrapeHHBIE MIIEKTPOHBI. DJICKTPOHHAS KOH(UTYparmsl.
I'padmgeckue smekTpoHHBIE (HOPMYIBI. DIEKTPOHHAS MPHUPOJIA XUMHUYSCKUX CBS3EH, MM CBSA3b M CHTMa
CBSI3b. METO/1 BaJICHTHBIX CBS3EH.

Knaccuduxkanus oprannueckux coequHeHu. OyHKIIMOHAIBHAS TPYIITIA.

Yraesonopoasl

[Ipenenbuble yriaeBoaopoabl (asikanbl). Bo3OykIeHHOE cOCTOsTHUE aToMa yriepoja. [ udpuausanus
ATOMHBIX OpOUTaNei. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE aJTKaHOB.
l'omonorn. T'omosoruveckass pasHocTh. ['omonormueckui psa.  MexayHapoaHass HOMEHKIATypa
OpraHMuYecKUX BeliecTB. Mi3omepust yriepoaHOro cKenera.

Meran. [Ilomydenmne, ¢Qusnyeckne W XUMHYECKHE CBOWCTBA MeETaHa. Peakunu 3amenieHus
(TasmoreHnpoOBaHKE), NETHAPUPOBAHUS U U30MepHr3ann ankaHoB. LlemHpie peakiuu. CBOOO HBIE paTuKaIbI.
l"anoreHonpon3BOHBIE ATKAHOB.

Kpatneie cBsizu. HenpenenbHbie yrieBoaopoabl. AJKeHbl. CTpPOEHHE MOJIEKYJbl, TOMOJIOTHS,
HOMEHKJIaTypa ¥ u3oMmepus. Sp2 — rubpuausanus. OTeH (3TwiieH). M3omepust yriaepoaHOTo CKeilnera u
TTOJIOXKEHUS TBOMHOM CBsi3U. [IpocTpaHcTBEHHAs U3oMepus (CTepeon30MeEPHs).

[lonydyenne W XUMUYECKHME CBOMCTBAa ajkeHOB. Peakuum mnpucoennHeHUs (runpupoBanue,
rajJoreHUpoBaHue, THIpaTalusi), OKUCICHHE W MOJUMEpHU3alMu ankeHoB. I[IpaBuio MapKOBHHKOBA.
BricokoMonekymnsipablie coennHenus. KauecTBeHHbIE peaKkIiuy Ha IBOWHYIO CBSI3b.

AJKaareHbl (IHeHOBBIE YIIIeBOAOPOIbl). M3oMepus u HoMeHknatypa. Jusunwmn (OyramueHa-1,3) .
M3onpen (2-metunOyramuen-1,3). ConpsokéHHbIC TBOMHBIC CBs3U. [loydeHHME M XMMHUYECKHE CBOMCTBA
ankaaueHoB. Peakiuu npucoequHeHus (TaloreHUPOBaHUs) U MOJIMMEPU3ALINN ANKAIUEHOB.

AnkuHbl. AnetwieH (3THMH) U ero romosoru. M3omepuss U HOMEHKIaTypa. Meowckniaccosas
usomepus. SP-Iubpuouzayus. XUMHUYECKHE CBOMCTBA AJIKWHOB. Peaknuu NpUCOSAMHEHUS, OKUCICHHS H
MOJIMMEPU3ALIUN AJTKUHOB.

Apensl (apomaTHueckue yrieBoaoposl). M3omepus u HomeHknarypa. ben3zon. beH3onpHOE KOMBIIO.
Toiyon. M3oMepus 3aMeCTUTENEH.
XuMHUYeCKHe CBOICTBa OEH30Ja U ero roMoJoroB. Peakiuu 3amenieHus (TalOreHUPOBaHNE, HUTPOBAHHKE),
OKHCJIEHWE M TpucoeauHeHus apeHoB. Ilectunuapl. ['eHeTHueckass CBs3b apeHOB C JIpPYrUMU

YTIIEBOAOPOIAMHL.



[TpupoaHble MCTOYHUKHU yriieBoAopoaoB. llpupoansiii ras. Hedts. IlonmyTHble HEQTSIHBIE Ta3bl.
KamenHslit yrois.
[Tepepabotka Hedtu. Ileperonka nedtu. Pextudurarnmonnas kononHa. bewnsun. Jlurpouwn. KepocuH.

Kpexunr HedrenpoaykToB. TepMudeckuii 1 KaTanuTHUECKUi KpekuHTrH. [Tupomus.

Kuciopoacoaep:kamue oprannyeckue coeauHenus. Kucnopoacoaepxaniyue opraHu4ecKue COCAMHEHUS.
OpHoaTtoMHble TpenesbHble cnupThl. DyHKIMOHANbHAs rpynna cnuproB. M3omepus m HOMeEHKIaTypa
cnupToB. MetaHous (METUIIOBBIN ciupT). DTaHOoJ (3TUIOBBINA cupT). [lepBUUHBIN, BTOPUYHBIA U TPETUUHBIN
aToMm yriiepoaa. BogopoiHas cBs3b.

[Tonyuenue u xumuueckue cpoiictBa cnupToB. CnuproBoe Opoxkenue. depmeHTH. BomopoaHsie cBs3u.
duznogornyeckoe IeiicTBUE METaHOJIa B ATaHOIa. AJKOTOJIM3M.

MHoroaToMHbI€ CIUPTHI. DTUICHIJIUKOJb U TJIMIEPUH. XUMUYECKHE CBOWCTBA MPENEIbHBIX MHOIOATOMHBIX
cnupToB. KauecTBeHHas peaknysi HA MHOTOATOMHBIE CITUPTBI.

®denoutbl. ApoMaTHUYECKHUe CIUPTHI. XUMUYecKre cBoricTBa deHosa. KauectBeHHas peakiys Ha (HEHOI.
Kapbouunbnasle coenuHenus. KapOoHunbHas rpynma. Anbaeruasas rpynna. Anbaeruabl. KeToHBI.
N3omepust 1 HOMEHKIIATYpA.

[TonyyeHne u XUMHUYECKHE CBOMCTBA allbIErUAO0B. Peaknuu OKHUCIEHHS W NPHUCOCAUHEHUs albJErHJIOB.
KauecTBeHHBIE peakliiy Ha aJIbJIETUAbI.

KapGonoBeie kucnotel. KapOokcunmbhas rtpynma (kapOokcorpynma). M3omepuss W HOMEHKIATypa
KapOOHOBBIX KHUCIOT. OJHOOCHOBHBIE IMpeneibHbIe KapOOHOBbIE KUCIOTHL. [loslyueHune OIHOOCHOBHBIX
Mpe/iebHBIX KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOWCTBA OJIHOOCHOBHBIX MpEAETbHBIX KapOOHOBBIX
KHCJIOT. MypaBbHHAas KACIOTA. YKCYCHAsl KUCIOTA. ALIETATHI.

Crnoxubie a¢upsl u xupbl. Homenkiiarypa. [lonyuenue, XuMuyeckue cBOCTBa CIOKHBIX 3GUpoB. Peakuus
srepudukanuu. Il{enounoit rumpoaus cioxHoro a3hupa (OMBIICHUE).

Kupsl. TBepabie xupbl, )KUIKUE KUPbl. CHHTETUYECKUE MOIOLIUE CPEJICTBA.

VYrneBoabl. MoHnocaxapusl. ['moko3a. @pykrosza. Onurocaxapuasl. Jucaxapuasl. Caxapo3sa.
[Homucaxapuasl. Kpaxman. I'nmukoren. Peakuus nonukonjaeHcauuu. KayecTBeHHas peakuus Ha Kpaxmall.
Henmono3a. Aueruniesuitonosa. Knaccudukaius BOJIOKOH.

A3oTcozepKale OpraHndeckie COeMHEHHUS.

AzoTconeprkale opraHndeckiue coequHeHnss. AMuHbel. AMuHorpynna. AuuiuH. [lonydenne nu xumuueckue
CBOWCTBA aHWIMHA. AMMHOKHUCIOTHI.  M3omepus u HomeHknartypa. bunosspueiii uoH. Ilentunnas
(amunnas) rpynna. IlentuaHas (amuaHasi) CBA3b. XHUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT. llemTupsi.
IHonunentuasl. I muiuH.

benku. Ctpykrypa 0enkoBOi MOJIEKYIbI (IEpBUYHAS, BTOPHYHAS, TPETUYHAS, YETBEPTHUHAS). XUMUUECKHUE

CBOMCTBaA OEJIKOB. I[eHaTypaL[I/I}I U TUAPOJIN3 OCJIKOB. HBCTHBIC pCaKknuun Ha OCIIKH.
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AzoTconeprkamiue rerepounkinyeckue coeauenus. upuaun. Muppon. [lupumuann. Ilypun. Asotucteie

OCHOBAHUA.

HyKJIeI/IHOBbIC KHCJIOTHI. HyK.HeOTI/II[BI. KOMHHCMGHTapHBIe a30TUCTBIC OCHOBAHMA.

XuMus U 310pOoBbe yenoBeka. PapMakoIorn4ecKas XuMusl.

XuMHUS 1M0JTUMEPOB

[Tonumepsl. Crenens noaumepuzauuu. Monomep. CTpykTypHOE 3B€HO. TepMOoIIacTUYHbIE OJUMEPHI.

Crepeoperynspasle nosumepsl. [lonuatunen. [Homunponunen. [onurerpadTopatunen. TepMopeakTUBHBIE

noumepsl. Deronopopmansaeruanbie cmouibl. [nactmaccesl. denomnactel. AMuHOIIIACTHL. [IeHOTIACTHI.

[Ipupoanslit kayuyk. Pesuna. D6onut. CuHTeTndyeckue kayuyku. CuHTeTHYeCKHe BoJokHa. KanpoH.

JlaBcaH.

JdemoHcTpaumnu.

OO0pa31pl OpraHuvYecKuX BENIECTB U MaTepranioB. MoJIed MOJIEKYJI OPTaHHYECKHUX BEIIECTB
OTHoOIIIEeHNE AJTKAHOB K KUCJIOTaM, IIejI0YaM, pacTBOPY NIepMaHTaHaTa Kalws 1 OpOMHOMN BOJIC.
Mopnenu MoJjeKkyal TOMOJOroB U u3oMepoB. [lomyueHue arerusieHa KapOUIHBIM CIIOCOOOM.
B3anMoselicTBue ameTmiieHa C pacTBOpOM IIepMaHTaHaTa Kaius W OpoMHON Bojoi. ['openwme
arieTwiieHa. PasnokeHWe Kaydyka TIPH HArpeBaHWMM W HCIBITAHHE MPOIYKTOB Pa3lIOKEHU .
3HaKOMCTBO ¢ 00pa3aMu KayqyKoB.

benzon kak pactBoputenb. ['opeHue Oenszona. OTHomIeHHEe OeH30ja K OPOMHOM BOJIE U PacTBOPY
nepmanranata kanus. OKuciaeHue Tojryosa

PacTBOopeHue B anieToHe pa3InYHbIX OPraHUYECKUX BEIIECTB.

OO6pa3iupl MOIOUIUX U YUCTSIIUX CPEACTB.

O6pa3].[BI Im1acTMacC, CMHTETUYCCKUX KaY4YKOB U CUHTCTHYCCKHUX BOJIOKOH.

JlaGopaTopHble ONBITHI.

1.
2.
3.
4.

5
6
7.
8
9

W3zrotoBieHre MoJieNieil MOJICKYIT YTIIEBOI0POJIOB
O3HakomiieHHE ¢ 00pa3amMmu MPoAYKTOB HedTenepepaboTKu
Oxkucnenne MetaHais (dTaHans) okcuaom cepedpa(l).
OxkuciieHne MeTaHalis (dTaHajs) THAPOKCUAOM Meau(2)
PacTBOpHMOCTB KHPOB, JOKA3aTEIBCTBO UX HENPEICTBHOTO XapaKTepa, OMBUICHHE KHPOB.
CpaBHeHHE CBOWCTB MbLJIa M CHHTETUYECKUX MOIOIIUX CPE/ICTB
CBoiicTBa TITIOKO3bBI KaK albJAerHI0CITUpTA.
BiaumoeiicTBue caxaposbl C THAPOKCUAOM KasbIIHsL.

HpI/IFOTOBHeHI/IC KpaxMaJIbHOT'O KneﬁCTepa 1 B3aMOJICHCTBHUE C MOJOM.

10. l'uponus kpaxmana.

11. O3HakoMIIEHHE C 06pa3uaMH MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH.



12. IiBeTHBIC peakIuy HA OCIIKH
13. CBoiicTBa KanpoHa.
IIpakTHyeckue padoThl
1. « ITomy4enue 3TUIIEHA U OTIBITH C HUM.
2. «[loryyenne u cBOHCTBA KAPOOHOBBIX KUCIIOTY.
3. «PemieHne sKCIIepIMEHTAIBHBIX 33/1a4 HA PAaCTIO3HABAHHE OPTaHUYECKUX BEUIECTBY.
4. «Pacrio3HaBaHME TIACTMACC M BOJIOKOH.

Conep:xanue yueOHoro npeamera 1lkaacc (344; 14. B Heneno)

TeopeTrudeckne 0CHOBbI XUMHMHU

Baxuelne XuMAYECKUE TTOHATHS U 3aKOHBI. XUMHUUYECKUU 3JIEMEHT. ATOMHBIN HOMep. MaccoBoe 4ncio.
Hyxmunel. Pagnonyxmmael. 30tonsl.

3aKkOH COXpaHEHHUs] MacChl BEIIECTB. 3aKOH COXpaHEHWS M MpeBpaiieHus sHepruu. Jledext wmacchl.
[lepuoanueckuit  3akoH. OneKkTpoHHas  KoHpurypamms. ['paduyeckas dnexkTpoHHas  (opmyna.
PacnipesiesieHre 3JIEKTPOHOB B aTOMax 3JIEMEHTOB MallbIX M OOJBIINX MEPUOJOB, S-, P-, O- u f —3aeMeHTHI.
JlantaHouabl. AKTHHOMIBI. VICKYCCTBEHHO TOJy4Y€HHbIE JJIEMEHThl. BaneHTHOCTh. BaneHTHbIe
BO3MOJKHOCTH aTOMOB. BoiopoiHbIe coeuHeHus.

Crpoenune BemectBa. MonHas cBsi3b. KoBaneHTHas (MOJsipHAsT W HEMOJSIPHAS) CBS3b. DJIEKTPOHHAS
dhopmyrna. Meramnudeckas cBsi3b. BomopogHas CBS3b.

['ubpuau3amnms aTOMHBIX OpOHTAIICH.

Kpucrannsl: aToMHbIE, MOJIEKYIISIPHBIE, HOHHBIE, METAJUIMYECKHUE. DJIEMEHTAapHAas 4ehKa.

[Tomumopduszm. [Tommmopdubie Mmoaudukanuu. Amnorponus. Mzomepus. ['omosorus. XuMUYECKUNA CUHTES.
Xumnueckue peakunu. OKUCIUTEIBHO — BOCCTAHOBUTEbHBIE pEAKIMU. Peaknu pa3noxkeHus, COeMHEHMS,
3aMeleHusi, ooMeHa. DK30TepMUYECKHE U HSHAOTepMHueckue peakuuud. OOpatumble U HeoOpaTHMbIe
peakuuu. TernoBoi 3 dekt peakiuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHus. Termnora oOpa3oBaHusl.
Tennora cropanus.

CKOpOCTh XUMHUYECKOU peakuuu. AKTUBUP.OBaHHbBIN KOMIUIEKC. 3aKOH JeUCTBYOIUX Macc. Kunetnueckoe
YpaBHEHHUE PEAKIUU.

Karanu3. Karanuzatop. Unruburtop. ['omorenHslii u rereporeHHbI kKatanu3. KaranuTuueckue peaxiuu.
Xumnueckoe paBHoBecue. [Ipunnun Jle IHatense.PactBopsl. JucnepcHsie cuctemsl. ['pyboaucnepcHble
cuctembl (cy3meH3uu u 3Mmyinbcun). KommouaHeie pacTBopsl (3071). Aspo3onu. CrnocoObl BhIpayKEHUS
KOHIIEHTPALIMU PacTBOPOB. MonsipHass KOHIIEHTpamus (MOJSPHOCTH).DNEKTPOJIUTHL. DNEKTPOIUTHIECKAS
muccormanusa. Crenenp nauccoumanuu. KoHcrtanTta auccormmanuu. Bogoponnslid mokasarens. Peakuun
HOHHOTO oOMeHa. ['maponu3 opraHudeckux BeulecTB. [ MAponu3 coyield. DIEKTPOXUMUUYECKUE PEaKIIUU.

lanbBannueckuit  snemeHT. Onektponsl. AnHon. Karoa. Axkkymynsatop. TONIMBHBIA — 31€MEHT.
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OnexTpoxumus. Py cTaHmapTHBIX 3JIEKTPOJHBIX NMOTeHIManoB. CraHmapTHble ycinoBus. CTaHIapTHBIN
BOJIOPOJHBIN noTeHIan. Koppo3ust MeTamioB. XUMUYECKas U 3JEKTPOXUMHUYECKass KOPPO3us. DIEKTPOJIN3
BOJIHBIX PACTBOPOB U PaCILIaBOB.

Heoprannueckasi xumust

Mertamnbl. CriocoObl nosydyeHust MetayyioB. Jlerkue u Tspk€nble MeTaylbl. JIErKomiaBKue U TYroIUlaBKUE
MeTaiuibl. MeramumaecKkue 3JICMEHTHI A- u b-rpynn. Menp. [unk. Turan. Xpowm. XKenezo. Huxens.
[Inatuna. Crnnasel. Jlerupyromme pno6aBku. Yépusie Mertamibl. LlBetnsie mertamibl. Yyryn. Crams.
JlerupoBannble ctanu. Oxkcuasl U ruapokcuab MertaioB. Hemeramisl. IIpocThie BemecTBa — HeMeTaUIbI.
VYrnepon. Kpemuwmit. A3zor. @Docdop. Kucinopoa. Cepa. Drop. Xiop. KucmoTHeie OKCHIBI.
Kucnoponconepxkamme kucnotel. CepHas kuciaoTa. A30THas KuclioTa. BomopoaHbie coenuHEHHs!
HEMETAJIJIOB.

I'eneTn4eckas CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

XuMud ¥ ;KU3Hb
XUMHUYecKasi MPOMBINUICHHOCTb. XUMHYECKass TEXHOJIOTHS. XHMHUKO TEXHOJOTUYECKUE MPUHIUIIBI

MPOMBIIIJICHHOTO TOJMY4YeHHUS MeTaioB. YepHas mertamryprus. [IpowsBoacTBo uyryHna. JloMeHHas Teys.
Arnomepanus. [IponsBonctso cramu. Kucnopomsslii KOH Beprep. be3oTxoaHoe mpou3BOACTBO. XUMUS B
obiTy. [Ipoaykrel muTanus. beitoBas xummus. OtaenouyHble Marepuaibl. JIeKapCTBEHHBIE IperapaThl.
DKOJOTUYECKU MOHUTOPHUHT. [IpenenbHo qomycTUMbIe KOHIIEHTPAIIUH.

JdemoHcTpaumnu.
e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTAITMYECKUX PEIIETOK.
e Mojenu MOJIEKY]l K30MEPOB U TOMOJIOTOB
e Pa3nuyHble TUIIBI XUMUYECKUX PEaKLIUi, BUICOOTBITHl [0 OPraHU4YeCKOW XUMHUHU.
e (OOpa3lbl METAJUIOB U UX COCTUHEHHM, CIIaBOB.
e BzaumojeicTBre METaNIOB C KUCIOPOAOM, KUCIOTaMH, BOJOH.
e JlokazarenbCTBO aM(POTEPHOCTH ATIOMUHUS U €T0 THAPOKCUA.
e BzaumojeiicTBue MeIu W Keje3a C KUCIOPOJOM; B3aMMOJEHCTBUE MEAM M jKeJe3a C KHCIOTaMu

(cepHasi, comnsiHas).

[Tonyuenue runpoxcunoB meau (L) u xpoma (I1I), oxcuna mequ.

BsaumoneiicTBue OKCHIOB U THAPOKCHIOB METAIUIOB C KUCIOTAMHU.

JlokazatenbcTBO amdoTepHocTH coenuHenuii xpoma(1ll)

OO0pa31bl HeMEeTaJIoB.

Monenu KpuCTaNIMYecKUX PeiéToK aliMasa u rpapura.

[Tonyuenne amMmmuaka ¥ XJIOPOBOJOPOJA, PACTBOPEHHME HX B BOJE, JO0KA3aTeNbCTBO KHCIOTHO-

OCHOBHBIX CBOMCTB 3THX BEIECTB.

e (CxuraHue yrisi ¥ cepbl B KHCIOpOJE, OMpeeNieHNe XUMUYECKHMX CBOWCTB MPOIYKTOB CTOPAHUSI.
BzaumopeiictBue ¢ Meapl0 KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI, KOHIICHTPUPOBAHHOW U
pa30aBiIeHHON a30THON KUCIIOTHI.

e (OOpa3siibl cpeAcTB OBITOBOM XUMUU, HHCTPYKIIMHU TIO UX MIPUMEHEHHIO.

JlabopaTopHble ONBITHI.
1. V3yueHue BIMSHHS pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIun
2. OmnpeneneHre peakiuy Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
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3. T'maponus conei.

IpakTHYeckne padoThI
1. IlpuroroBieHue pacTBOPOB C 33JaHHOW MOJISIPHONM KOHLEHTPALUE.
2. PemieHne SKCIIEPUMEHTATBHBIX 33124 0 TeMe «MeTaibh
3. Pemenwne skcriepuMeHTANBHBIX  3a7a4 1o TeMe «HemeTtammbny

[IpakTudeckne paboOThI CrPYIMITUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTHKYMBI, KOTOPBIE CIY)KaT HE TOJIBKO
CPEICTBOM 3aKpEIUVICHUSI YMEHUHN U HABBIKOB, HO TAK)KE€ M CPEICTBOM KOHTPOJIA 3a KAYECTBOM MX

c(hOPMHUPOBAHHOCTH.
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TemaTn4eckoe IJIAHUPOBAHUE

10 xkaacce

Ne | Tema ypoka Buabl 1eATeIbHOCTH y4AIIMXCH
n/n IyIl/:,K
a
TEM
bl
1 1 1.Teopusi XuMH4eCKOr0 CTPOeHHUsI OpraHudeckux | OOBACHATH, IOUEMY OPraHMYECKYIO0 XUMUIO BBIJICIUIIN B OTJAEIIbHBIN pa3/ien XUMHUH.
coenquHenuii. [Ipupona xummuyeckux cesasei (3 4) [lepeuncnaTh OCHOBHBIE NPEANOCHUIKM BO3HUKHOBEHHS TEOPUM XUMHUYECKOTO
[Ipenmer OPraHUYECKOM XUMUH. Teopust | CTpoEeHUS.
XUMHYECKOTO CTPOCHUSI OPTraHUYECKUX BEILIECTB. Paznmuuate TpW OCHOBHBIX THIIA YIJIEPOJHOTO  CKEJETa: Pa3BETBIEHHBIN,
HEPa3BETBJIEHHBIN U HUKINYECKHI.
2 2 1.CocrositHue SIEKTPOHOB B aToMe. OJJEKTPOHHAs | Pa3nuuarh MOHATHS «3JIEKTPOHHASI 000JI0OUKA» U «IJIEKTPOHHAS OPOUTANIHY.
MpUpOJIa XUMHUYECKHX CBs3ed B OpraHndeckux | HM300paxxaTh 2JIEKTpOHHBIE KOH(DUTYpPAIMHA aTOMOB JJIEMEHTOB 1-TO U 2-T0 IEPHOJIOB
COCAUHCHUSX. C TIOMONIBIO DJEKTPOHHBIX U TpadUUECKUX OIIEKTPOHHBIX (opmyn. OOBICHATH
MEXaHU3M 00pa30BaHUsI U 0COOCHHOCTH CUTMa- U MH- CBSI3CH.
3 3 2. Knaccudukaiys opraHu4ecKux CoOeMHEHUH. Onpenensatb TPUHAJIEKHOCTh OPraHUYECKOr0 BEIIECTBA K TOMY WJIM MHOMY KJIACcCy
Cmapmosas KoHmponvHasa padoma o CTpyKTypHOU (opmyne. OmnpenensTh HaIWMYME aTOMOB YIJIEpOJa, BOJAOPOJAA H
XJIOpA B OPraHUYECKUX BEIIECTBAX.
4 1 2. YraeBoaopoast (9 4) OOBACHATH MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKaHOB Ha OCHOBE MPECTABICHUIN
4.DeKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE | O THOpUIM3AIIMKN OPOUTANICH aToMa yrieposa.
aJIKaHOB. ['OMOJIOTH ¥ M30MEPHI aJTKAHOB. N3roraBnuBath MOJEIM MOJIEKYJ aJIKaHOB, PYKOBOJICTBYACH TEOPUEH XHUMHUUYECKOTO
CTPOEHHUSI OPraHMYecKux BemniecTB. OTaWYaTh TOMOJIOTHM OT H3oMepoB. HaszbiBaTth
aJIKaHbl MO0 MEXAYHAPOJHON HOMEHKIIATYype.
5 2 5.MetaH — npocTeUIIni IpeACTaBUTEIIb AIIKAHOB. CoCTaBiATh YpaBHEHHUS XMMHUYECKUX PEAKIUM, XapaKTePHU3YIOINX XUMHYECKHE
CBOWCTBAa ME€TaHAa M €r0 TOMOJIOrOB. Pemath pacu€THbie 3a7a4 Ha BBIBOJ (POPMYJIBI
OPraHM4YeCcKOro BEIeCcTBa
6 3 6. HenpenenbHble yriaeBo0pOAbl. AJKEHBI: OOBACHATL MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNIbI JTHUJIEHA Ha  OCHOBE

CTPOCHUEC MOJICKYJI, TOMOJIOTUS U U30MCPUSL.
HOHy‘IeHI/IC, CBOMMCTBa U IMPUMCHCHUC

OpeICTaBlIeHU O THOpHAM3alMM aTOMHBIX opOuTaneir yrinepoma. M3o0paxarh
CTPYKTypHBIE (OPMYNIBI alKeHOB W HMX HM30MEpPOB, Ha3bIBaTh AalIKEHBI IO
MEXIYHApOJAHONH HOMEHKIJIAType, COCTaBIATH (POPMYINBI aIKEHOB MO MX HA3BaHUSIM.
CocTaBisTh yYpaBHEHHMsS] XUMUYECKHX pPEaKIui, XapaKTEepU3YIOIIUX XUMUYECKUE
CBOMCTBA AJIKEHOB.
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7 7. Ilpakmuueckan  paboma 1  «Ilonydyenme | IlomyuaTs oTmneH. JlOKa3blBaTh HENPEIEIbHBIM XapakTep OSTWICHA C IIOMOIUBIO
THJIEHA U ONBITHI C HUM)) Ka4eCTBEHHOW peaKkIIMi Ha KPaTHBIC CBSI3H.
8 8. AnKaJaueHsbl. CocTaBnsTh ypaBHEHHsS XUMHUYECKHX DPEAKLIWH, XapaKTepU3YIOIIMX HeNpeIebHbIH
XapaKTep aJIKaMeHOB.
9 9.Auerunen (3tuH). MexknaccoBas uzomepus. | OOBSCHATh SP-THOPUAM3ALNIO U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI alleTUJIeHa,
Sp-ruOpuan3anusi  SJICKTPOHHBIX  OpOWTasiell. | Ha3pIBaTh TOMOJIOTH AaIeTWIICHA T0 MEXKIYHApOJHOW HOMEHKJIAType, COCTaBISThH
Peakiumn npucoeMHEeHNs, OKUCICHUS U IPUMEHEHUE | YPaBHEHHS PEaKIN, XapaKTePU3YIOIINX XUMHUECKUE CBOMCTBA alleTUIICHA
QJIIKEHOB. ALIETHIJIEH U €r0 TOMOJIOTH.
10 10.benzon u ero romosioru. CoiicTBa OeH3omna u ero | OOBICHATH DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJbI OeH307a.
TOMOJIOTOB. N3o00paxate cTpykTypHyIo (opmyny OeH3ona aBymsi crocobamu. OOBACHATH, Kak
CBOMiCcTBa OeH30J1a 00YCIOBIIEHBI CTPOSHUEM €T0 MOJIEKYJIBI.
CocTaBnsTh ypaBHEHHS PEAKINNA, XapaKTEPHU3YIOIINX XUMHUUECKHE CBOHCTBA OEH30M1a 1
€ro TOMOJIOTOB
11 11.ITpupoHble NCTOYHUKH YIIIEBOAOPOJIOB. XapakTepu3oBaTb COCTaB MPUPOJHOTO Ta3a M TOMYTHBIX HEPTSIHBIX TIa30B.
[TepepaboTka HedTH. Xapaktepu3oBaTh CrocoObl mepepadoTkn HedTu. OOBACHATH OTIWYHE OEH3MHA
MIPSIMOM TTEPETOHKH OT KPEKUHT-OCH3MHA
12 12. PyOexHasi KOHTPOJbHas padora. OBnazeBaTh HaBbIKAMH KOHTPOJISI U OLIEHKUA CBOEHU NIESITEIBHOCTH, YMEHHE MPEIBUACTh
KonTpoabHast padora 1 no temam «Teopus BO3MOYHBIE TTOCJIEACTBUS CBOUX JICHUCTBHI
XMUMHUYECKOTO CTPOEHUS OPraHuYeCKUX
COEIMHEHUI», «YTIEBOIOPOIbI».
13 3. Kuciaopoaconep:xamme oprannyeckmue N3o6paxats 001Iyt0 (QopMyldy OJHOATOMHBIX MpPENENbHBIX CHUPTOB. OOBICHITH
coenuHenud (11 4) o0pa3oBaHuE BOJIOPOIHOM CBSI3U U €€ BIUsSHUE HA (DU3HUECKHEe CBOMCTBA CIIUPTOB.
13.0an0aromuble npeaenbubie cnupthl. [lonydyenue, | CocTaBidTh CTPYKTYpHBbIE (OPMYIBI COUPTOB M WX HW30MEPOB, HA3bIBaTh CIUPTHI IO
XMUMHYECKHE CBOMCTBA U IPUMEHEHHUE OJTHOATOMHBIX | MEXIyHapoIHON HoMeHknatype. OOBSCHATh 3aBUCHUMOCTh CBOWMCTB CHHPTOB OT
MIpe/IebHBIX CIIUPTOB. Hanuuus GyHKIMOHaIbHOU rpynmsl (-OH).
CocTaBisaTh ypaBHEHHS pEaKIHMi, XapaKTepU3YIOIIUX CBOMCTBA CHHPTOB U HUX
npUMeHeHne. XapakTepru30BaTh (PU3NOJIOTHUYECKOE JEHCTBIE METAHOJIa U TAHOJIA.
14 14.MHOroaTtoMHbI€ CIUPTHI CocTaBisaTh ypaBHEHHS pEakIMil, XapaKTepU3yHIIUX CBOMCTBA MHOTOATOMHBIX
CIIUPTOB, ¥ MPOBOIUTH KAUECTBEHHYIO PEAKIIMI0O HA MHOTOATOMHBIE CITUPTHI.
15 15.®eHonBI M apoOMaTHYECKUE CITUPTHI OOBACHATH 3aBUCUMOCTbH CBOHCTB (DeHOJa OT CTPOEHHS €ro MOJIEKYJbl, B3aMMHOE

BJIMAHUC aTOMOB B MOJICKYJIC HAa IPUMEPC Q)eHona. CocTaBisTh YpaBHCHUSA peaKHHfI,
XAPAKTCPUIYIOIUX XUMHNYCCKHUC CBOMCTBA (beHOHa
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16 |4 16.  KapOonunbHble coequHEHUsT — anbaeruasl U | CocTaBiATh (OPMYIIBI M30MEPOB M TOMOJIOTOB aibJACTHIOB M Ha3bBaTh HX IO

KeTOHbl. CBOMCTBA U IPUMEHEHUE aJIbIECTUI0B. MEXIyHApOAHOH HOMeHKiIaType. OOBSCHATh 3aBUCHMOCTb CBOMCTB ajIbJETHJIOB OT
CTpoeHHs HMX (YHKIMOHAIBHOW rpynmbl. [IpoBOAMTH KadecTBEHHBIE pEaKIMH Ha
anpreruapl. CocTaBiATh ypaBHEHUS peakUui, XapaKTepHU3yILUX CBOMCTBa
aJIbJIETUJIOB.

17 |5 17. KapOGoHoBBIE KUCIOTH. XuMu4eckue cBoicTBa | CocTaBisATh (HOPMYITBI H30MEPOB M TOMOJIOTOB KapOOHOBBIX KHCIOT M HA3bIBaTh MX
U TPUMEHEHHWE  OJHOOCHOBHBIX  TPENENBHBIX | I10 MEKIyHApOAHON HOMeHKIaType. OOBSICHATh 3aBUCUMOCTh CBOWCTB KapOOHOBBIX
KapOOHOBBIX KHCIIOT. KUCIOT OT Hanmuuus ¢yHKuoHanpHOU rpymmel (-COOH). CocraBnats ypaBHEHHS

peakiuii, XapaKTepU3YIOIMX CBOMCTBAa KApOOHOBBIX KUCIIOT.

18 |6 18.  Ilpakxmuueckas padoma 2 «Ilonydyenue u | [lodydaTh yKCyCHYIO KMCIOTY M JOKa3blBaTh, YTO ATO BELIECTBO OTHOCUTCS K KIIACCy
CBOIICTBA KAPOOHOBBIX KHCJIOT). kuciaoT. OTnu4ath MypaBbUHYIO KHUCJIOTY OT YKCYCHOM C TIOMOIIBIO XMMHUYECKHUX

peaKuuid.

19 19. CnoxHble 3¢pupsl. CocTaBiiTh ypaBHEHUS PeaKIUil 3TeprUPpUKaAUU

20 20. Kwupsl. Moromue cpeacTna. OOBACHATE OHOJIOTHYECKYIO poib kupoB. CoOmomaTe mpaBuia 0€30MacHOTO

o0pallleHus Co CpeICTBAMU OBITOBOM XUMHH

21 |9 21.¥YrneBoapl. ['moko3a. Onurocaxapuapl. Caxapo3a | OOBICHATH OWOJOTMYECKYIO pOJIb TIIOKO3bl. [IpakTudecku 10Ka3bIBaTh HalUuue
(GYHKIMOHAJIBHBIX TPYIH B MOJIEKYJIE TJIFOKO3BI.

22 | 10 | 22. Iommucaxapumsl. Kpaxman. Llemrtonosa OOBACHATH, KaK CBOMCTBA caxapo3bl CBsI3aHbl ¢ HaTM4YMEeM (DYHKIIMOHAJIbHBIX TPYINI B

e€ MoJIeKyJie, U Ha3bIBaTh 00JaCTH MPUMEHEHHUS CaXapo3bl.
CocCTaBJATh YpaBHEHUS PEAKIM, XapaKTePHU3YIOIINX CBOMCTBA CaXxapo3bl.

23 |11 | 23. [Ilpakmuueckaa paooma 3  «Pemenue | CoCTaBisATh, YpaBHEHUS PEAKIUHA THUAPOJU3a Kpaxmalla U TOJUKOHICHCAITUU
JIKCIEPUMEHTAJIBHBIX 3aJ4a4 Ha MoJy4YeHHe U | MOHOcaxapuaoB. [[pOBOIUTH KaUECTBEHHYIO PEAKLIMIO HA KpaxMall
pacno3HaBaHHe OPraHUYeCKUX BellecTB.

24 |1 1.  A3orcoaep:kamiue opraHuvdecKue CocTaBiiATh ypaBHEHUS PEAKLUM, XapaKTEPU3YIOIIUX CBOMCTBA aMUHOB.

coequHeHus (5 4)
24. AMVHBI.

25 |2 25. AMMHOKHUCIIOTHI. bemku. OOBACHATH 3aBUCUMOCTH CBOWCTB aMHUHOKHCIIOT OT CTPOCHHS HX ()YHKIIMOHATBHBIX
rpynin. Ha3piBaTh aMUHOKHCIOTHI 10 MEXIYHAPOJAHONW HOMEHKIATYpE U COCTaBISATh
yYpaBHEHUS peakiuii, XapaKTepU3YIOIINX UX CBOKUCTBA.

OOBACHATL OHONOTUYECKYI0O pPOJIb OETKOB W HMX NPEBpalleHUl B OpraHu3Me.
[IpoBOIUTH IIBETHBIE peaKIMu Ha OCNKH.

26 |3 26.A30TCconepKanme rereporkianyeckre | OOBACHATh OMOJOTHUECKYIO POJIb HYKJIEMHOBBIX KUCIIOT.
coenuHeHus. HyknenHoBble KUCIOTHI.

27 |4 24. XWMHs U 3I0pOBBE YEIOBEKA. [lonb30BaThCst HHCTPYKIMEN K JIEKAPCTBEHHBIM IpenaparamM
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28 |5 25. Hrorosas KOHTPOJIbHAA padora. | OBrnajeBaTh HAaBBIKAMU KOHTPOJII W OIICHKH CBOCH JIEATEIBHOCTH, YMCHHE
KonTpoabHast pabora 2 1o TE€MaM | MPEABHUIETh BO3MOXKHBIE MOCIIEICTBUSA CBOUX JICUCTBUN
«Kucnopozconepxaue OpraHUYECKUe
COEIMHEHU», «A30TCOJEp)KALIUE OpraHUYECcKUe
COEJIUHEHUS.

29 |1 4. Xumus noaumepos (64) 3anuchIBaTh ypaBHEHUS PEaKUMM MOJMMepU3alnu. 3auchiBaTh YPaBHEHUS peakLui
29.Cunrernyeckue noiauMmepsl. KonaeHcannonHsie IIOJIMKOHICHCALIVH.
nojimMepsbl. [IeHommacTel

30 |2 30. Harypanpubiii kKayuyyk. CHHTETHYECKHE 3anuchIBaTh ypaBHEHUS PEaKUMM MOJMMepu3aluu. 3anuchiBaTh YPaBHEHUS peaklni

Kay4qyKH. MOJIMKOHJICHCALINH.

31 |3 31.CuHTeTH4eCcKHe BOJIOKHA. 3anuchIBaTh YpaBHEHMsI peaklUi NOJUMEPHU3aLIHH.

32 |4 32.IlpakTnyeckas padora 4 «PacnosnaBanue Pacnio3naBate opraHnyeckye BEIIECTBA, UCIOJb3Ysl KAYECTBEHHBIE PEAKIINHU
IUIACTMACC M BOJIOKOHY.

3 |5 33. Opranuueckas XUMHsI, YEJIOBEK U MTPUPO/Ia @®opMupoBaTh FOTOBHOCTH CII€A0BAaTh HOpPMaM IPHUPOIO - U 3J0POBbCOEPEraromiero

MTOBEJCHMUS.
34 |6 34. UtoroBasi KOHTPOJIbHAasA padoTa 1Mo Kypcy 1.3akpennenue 3HaHUM U pacYETHBIX HABBIKOB YYaIl[UXCSl.

xumuu 3a 10 kiaace

2.YMeHue pemaTh TUIIOBbIE MPUMEPbI KOHTPOJIbHOU paboTHl.

16
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TemaTn4veckoe IJIAaHUPOBAaHUE 11 kaacce

Tema ypoka

BI/I}II)I AEATC/IbHOCTH YHYAIIUXCH

1.IloBTOpenue kypca xumun 10 xnacca (149)

1. Teoperuueckne ocHOBbI xumuu (19 4)

1.1. BaxxHeliliue XuMuyecKue MOHATHUS U 3aKOHBI (4 4)

2. Xumnueckuid snemenT. Hykmuasl. M3oTomnbl. 3akoHbI
MacChl ¥ DHEPTUHU B XUMUH.

3. Tlepuonnueckuii 3akoH. PacnpeneneHue 3JIEKTPOHOB B aToMax
AJIEMEHTOB MaJIbIX M OOJIBIITNX MTEPHOJIOB.

4. TlonoxeHne B MEPUOANYECKOW CHUCTEME BOJOPOJA, JAHTAHOWIIOB,
AKTUHOWJIOB M UCKYCCTBEHHO MOJyYEHHBIX AJIEMEHTOB.

5. BaneHTHOCTB U BaJIeHTHBIE BOBMOKHOCTH aTOMOB

COXpaHEHUs

[lepeuncnsaTh BakHEHIIME XapaKTEPUCTUKU XHMHYECKOIO JIIEMEHTA.
OOBACHATD pa3IUyUe MEXAYy HOHITUSIMH «XUMHYECKUNH DIEMEHTY,
CHYKIHAD», «U30TOM». [IpUMEHATh 3aKOH COXpaHEHHs MaccChl BEUIECTB
IIPU COCTABJICHUM YPABHEHUN XMMHMUYECKMX peakuui. Onpenensarsb
MAaKCHUMaJIbHO BO3MOYKHOE€ YHCIIO JJIEKTPOHOB Ha HHEPreTHYECKOM
ypoBHE. 3amuchiBaTh rpaguyecKre EeKTPOHHbIE GOpMyIsl S-, p- u d-
JJIEMEHTOB. XapakTepU30BaTh MOPSAOK 3alOIHCHMS JIEKTPOHAMHU
SHEPTEeTUYECKUX YPOBHEHW W MOJIypoBHEH B atoMax. OOBICHATH, B 4EM
3aKJIr04aeTcsl (PU3MUECKU CMBICT MOHATHS «BaJICHTHOCTB». OOBACHATD,
4eM  ONPEIENAIOTCS  BAJCHTHBIE BO3MOJKHOCTH aTOMOB  Pa3HBIX
1eMeHTOB. CocCTaBiATh Tpa@UuecKhe 3NEKTPOHHbIE (OPMYIBl a30Ta,
docdopa, kucioposra U ceppl, a TAKXKE XapaKTepU30BaTb MU3MEHEHUS
paznycoB aTOMOB XUMHUYECKHMX JJIEMEHTOB II0 NEpHOJaM U A-Tpymiam
HEpUOINYECKOM TaOIUIIbI

1.2. Ctpoenne BemectBa (3 4)

6. OcHOBHbIE BHUIbl XUMHYECKON cBs3U. MlOHHAs U KOBaJIEHTHAs
cBs3b. MeTannuueckast cBsizb. BogopoaHas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOCHHUE MOJICKYIL.

8. Ctpoenue kpucramioB. Kpucraminueckue pemerki.

[Tpuunnbl MHOTOOOpa3us BemiecTB. JleMoncTpanun. Mojenu MOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTAILTMYECKHUX
peméTok. Moienu MoJIeKyln H30MepOB M TOMOJIOTOB

OOBACHATE MEXaHU3M O6paSOBaHI/I${ WOHHOM M KOBAJICHTHOHN CBSI3M W

0COOCGHHOCTH  (DPM3UYECKUX  CBOWCTB  HOHHBIX W KOBJICHTHBIX
COEIUHEHUIA.

CocTaBiiaTh ANEKTPOHHBIE  (HOPMYIIBI MOJIEKYJ KOBAJIEHTHBIX
coenuHeHu. OOBACHAT, MeXaHH3M o0Opa3oBaHUS BOJAOPOJHOW U

METAJUIMYECKON CBSI3€ M 3aBHCHMOCTh CBOMCTB BeEIleCTBA OT BHJIA
XUMHYECKOU CBsI3U. OOBSICHATH IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI
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OpPraHMYECKUX M  HEOPraHMYECKUX COEAMHEHHH C  IIOMOILBIO
IPEJCTaBICHU 0 rudpuan3anuu opoutaneid. OOBSICHATh 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA €0 KPUCTAIUINYECKOH peméTku. OOBsICHITDH
IPUYHHBI MHOTOOOpa3usi BEIECTB

1.3. Xumuueckue peakuuu (3 4)

9. Knaccugukaryst XMMHYECKIX PeaKIuii.

10. Ckopocts xuMHuueckux peakuuil. Karanus.

11. Xumuueckoe paBHOBECHE U YCIOBUS €r0 CMEIIEHUS.
JdeMoHcTpanuu. Pa3znuyHble TUIIBI XUMAYECKUX PEAKIUNA, BUACOOIBITHI
[0 OPTAaHUYECKOW XUMHUH.

JlabopaTopHblii onbIT. V3ydeHrne BIUSHUS pa3IudHbIX (PAKTOPOB Ha
CKOPOCTh XUMUYECKHX PEAKIINM

[lepeuncnsars  npusHaKwy, 1o KIIaCCU(DUITUPYIOT
XUMHUYECKUE PEAKIIUH.

OOBACHATH CYIIHOCTh XMMHUYECKOM peakiuu. CoCTaBlATh ypaBHEHUS
XUMHUYECKUX PpEaKLMH, OTHOCSIIMUXCS K ONpeneia€HHOMY  THILY.
OOBCHATP  BIWSHHE  KOHIIGHTPAllUd pPEareHToB Ha  CKOPOCTh
TOMOT€HHBIX U F€TEPOTeHHBIX peakiuil. OOBSACHATH BIAUSHUE Pa3IMUHbIX
(GakTOpoB Ha CKOpPOCTh XMMHYECKOW pEaKIUH, a TaKKe 3HaueHUe
IPUMEHEHUs KaTaJu3aTOpOB M MHIMOUTOpPOB Ha npakTuke. OObACHATH
BIIUSIHUE U3MEHEHMsI KOHIEHTPALUU OJHOTO U3 PearrpyrolluX BEIIeCTB,

TEMIICPATYPLI U JaBJICHUA HAa CMCIICHUC XUMHWYCCKOT'O PaBHOBECHU

KOTOPBIM

1.4. PactBopsI (5 1)

12. JIlucnepcHbIE CUCTEMBI.

13. CnocoObl  BBIpaKEHUSI KOHIICHTPAIIMHA PACTBOPOB.

14. Ilpaxmuueckasa paooma 1 «IIpurotoBiieHre paCTBOPOB C 3aJaHHOM
MOJISIPHOW KOHIIEHTPALIUEI».

15. DnekTponuTuyeckass IUCCOLMAIIUA.
Peakuuu nonnoro ooMeHa.

16. T'maponu3 OpraHUYeCKUX U HEOPraHUYECKUX COCIUHEHUU.
JlaGopaTtopHbie ONBITHI. Onpenenenue peakuuu cpenbl
YHUBEpCAIbHBIM UHANKATOPOM. [ 'uaponus cosen

Bonmoponsblii  mokazarensb.

XapaKTepnsoBaTL CBOMCTBA Pa3IMYHBIX BUAOB AWUCIICPCHBIX CHUCTEM,
yKa3blBaTh MNPUYMHBI KOATyJIALHUU KOJUIOWJAOB U 3HAYEHHE STOrO
aBieHus. PemaTh 3aauM Ha NMPUTOTOBIIEHHWE pacTBOpa OINpeaeiaEHHON
MOJIAPHOM KOHLIEHTpaluu. ['OTOBUTH pacTBOpP 3aAaHHON MOJISIPHOM
KOHIeHTpauuu. OOBSACHATH, MOYEMY PACTBOPHI BELIECTB C MOHHOU U
KOBAJICHTHOM TMOJISIPHOM CBA3BIO IPOBOJSAT AJIEKTPUUYECKUI  TOK.
Onpenenste pH cpeapl ¢ MOMOIIBI0 YHUBEPCAIBHOIO HHAWKATODA.
OOBACHATP C TO3UIUM TEOPUH AJIEKTPOJUTUUYECKON JIMCCOLMALUU
CYLUIHOCTh XHMHYECKUX pEaKlMid, MpPOTEKAIOUIMX B BOJHOW cpeje.
CocTaBisaTh TOJHBIE M COKpalUIEHHbIE HMOHHBIC YPAaBHEHUS pEakiui,
XapaKTepU3YIOIIMX  OCHOBHBIE  CBOMCTBAa  BAaXKHEHIIMX  KJIAcCOB
HEOPraHUYeCKUX coeauHeHur. OnpenensaTh peaklUi Cpelabl pacTBopa
conu B BojJie. COCTaBIATh ypaBHEHUS PEaKIUil THAPOIU3a OPraHM4ecKuX
Y HEOPTaHWYECKUX BEIIECTB

1.5. DnexkTpoxumuyeckune peakuuu (4 4)

17. XuMUUYecKHe HCTOYHHKHA TOKA. Psan CTAaHAAPTHBIX 3JICKTPOAHBIX
IIOTCHIMAJIOB.

OOBACHATh NPUHLUN PAOOTHl TaJbBaHUYECKOTO 31eMeHTa. OOBSICHATSH,
KaKk YCTpPOEH CTaHJapTHBIA BOAOPOAHBIN aekTpoa. [lomb3oBarbes
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18. Koppo3ust MeTamioB U e€ mpeaynpexacHue.
19. DnexTponus.
20. KonTpoabnasi padota 1 o teme «TeopeTndeckre OCHOBBI XUMHIM)

pAOOM  CTAHIAPTHBIX  JJIEKTPOJHBIX  INOTeHUUanoB.  OTiaMuyaTh
XUMHUYECKYIO KOPPO3HIO OT IEKTPOXUMHUUECKON. OOBACHITH IPUHIIUTIBI
3alUThl METAJUNINYECKUX U3JIEIUIM OT KOPPO3HH.

OOBACHATH, KaKHE IpOLIECChl NMPOMCXOAAT Ha KaToAe M aHOAE IpH
3JIEKTPOJIN3€E PACIIaBOB M PAacTBOPOB cosieil. CocTaBisATh CyMMapHbIE
YpaBHEHUS PEAKIMI JIEKTPOJIN3a

2. Heoprannueckas xumus (11 u)
2.1. Meranisl (6 4)

21. O6uas xapakTepUCTUKA U CIIOCOOBI MOJyYEHHS] METAJLIOB.

22. O630p METAUTMYECKUX 3JIEMEHTOB A- U b-Tpymi.

23. Menp. [{unk. Tutan. Xpom. XKene3zo, HUKENb, IJIATUHA.

24. CrnutaBbl METAILJIOB.

25. Okcupl U TUAPOKCHIBI METAIJIOB.

26. Ilpakmuueckas padoma 2 «PeiieHne >KCIIEpUMEHTAIBHBIX 3aad
1o teme «MeTayuiby.

Jemonctpanuu. OOpa3ipl METAIOB M WX COEAUHEHMH, CIUIaBOB.
B3anmopeiictBue MeETaJUIOB C  KHUCJIOPOAOM, KHCIOTaMH, BOJIOM.
Jloka3aTenbcTBO  aM(OTEpPHOCTH aIOMUHHUST M €ro THUIPOKCHIA.
B3anmopeiicTBre MeIu U xkele3a ¢ KUCIOPOJOM; B3aUMOICUCTBUE MEAN
M JKele3a ¢ KUcioTaMu (cepHas, cojisiHas). [loiaydeHue THUIpOKCHIOB
menu (1) u xpoma (III), oxcuma Menu. BzammonelcTBHE OKCHIOB H
TUAPOKCUIOB METANIOB ¢ KHciloTaMH. Jloka3zaTenbcTBO aM(pPOTEpHOCTH
coequaeHni xpoma (LLI).

XapakTepu3oBaTh OOIIME CBOWCTBA METAUIOB U PAa3bsICHATh UX Ha
OCHOBE IPEACTABJIECHUN O CTPOEHUH aTOMOB METANIOB, METAJUIMYECKOU
CBSI3M Y METAJUIMYECKOW KPUCTALTNYECKON peméTrke. MmmocTpupoBarh

OpUMepaMu  CIOCOOBI  TMOJYYEHUsT METaUIoB.  XapaKTepHU30BaTh
xumuueckue cpoiictBa wmetamuioB |A—IIA rpynn u  amomuHus,
COCTaBIIAITb COOTBETCTBYIOUIME ypaBHEHMs] peakiuil. OObICHATH

OCOOCHHOCTH CTPOEHHS AaTOMOB XHUMHYECKHX 3JeMEHTOB b-rpymnn
nepuoanueckoit cuctemol [[. M. MenneneeBa. CocTaBiATh ypaBHEHHUS
peakuuii, XapakTepU3yIIIUX CBOMCTBA MEIW, LMHKA, TUTAHA, XpOMa,
kenes3a. [Ipencka3piBaTh CBOMCTBA CIUTaBa, 3HAs €ro coctaB. OOBICHSATS,
KaK M3MEHSIOTCSI CBOWCTBA OKCHIOB W THAPOKCHIOB METAIJIOB IO
nepuojaM W A-rpynmnam mnepuoandeckord Taomuipl. OOBSICHATH, Kak
M3MEHSIIOTCSI CBOMCTBA OKCHIOB U THAPOKCUIOB XMMHUYECKOTO 3JIEMEHTA
C TIOBBIIICHHEM CTCIIEHU OKHCIICHHS €ro aroMa. J3alnchiBaTh B
MOJICKYJIIDHOM M HWOHHOM BHJE YypPaBHEHHUS XUMHUYECKUX pPEaKIHi,
XapaKTepU3YIOIINX  KUCIOTHO-OCHOBHBIE  CBOMCTBA  OKCHUJOB U
TUJIPOKCHIOB METAJUIOB, a TaKXke SKCIEPUMEHTAIBHO J0Ka3bIBaTh
HaJIM4HMe 3THX CBOMCTB. Pacmo3HaBaTh KaTHOHBI COJIEH C ITOMOIIBIO
Kaue€CTBEHHBIX PEaKIMi

2.1. Hemerasuibl (5 1)

27. O030p HEMETaIIOB.
HEMETAJIOB.

28. Oo0ras XapaKTEepUCTUKA OKCHJIIOB HEMETAJIOB u
KHCIIOpPOJICOAepKAMX KUCIOT. OKHCIUTENbHBIE CBOWCTBA CEPHOU M
a30THOM KUCIOT. BoiopoiHbIE COEMHEHNST HEMETAIIOB.

29. I'eneTnyeckas CBsi3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

CBoiicTBA M TPUMEHEHHE BaKHEUIIUX

XapaKTepI/I3OBaTL O6H_[I/Ie CBOMCTBA HEMETAJIOB H Pa3bACHATL HMX HaA
OCHOBC Hpe,Z[CTaBJ'IeHI/Iﬁ 0O CTPOCHHHM aToOMa. HaspiBath o00OmacTu
IMPUMCHCHUA BaXHEHIIINX HEMETAJIOB. XapaKTepI/BOBaTB CBOMCTBA
BBICHIMX OKCHAOB HCMCETAJJIOB U KHCJIOPOACOACPKAIIUX KHCJIOT,
COCTABJIATh YPABHCHHSA COOTBCTCTBYIOIIHUX peaKL{I/Iﬁ U OOBSICHATH UX B
CBCTC Hpe)lCTaBJ'IeHI/Iﬁ 00 OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX pCaKknuAax
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30. Ilpakmuueckaa paboma 3
3ama4 1o reme «Hemeramisy.

31. KourpoasHasi padora 2 mno teme «Heopranwdeckas XuMus».
Jemoncrpanuu. OOpa3npsl HeMETAIOB. Mojenu KpHCTaTMYeCKUX
pemiérok anmasza u rpadura. [losyyeHne ammuaka ¥ XJIOpPOBOJOPOJA,

«Pemienue OKCIICPUMCHTAJIbHBIX

pacTBOpeHHMe HUX B BOJIE, JOKAa3aTEIbCTBO KHUCIOTHO-OCHOBHBIX
CBOMCTB d3TuUX BemecTB. CXUTaHWe YIiisi U Cepbl B KHCIOPOJIE,
OnpeaeIcHue XUMHUYECKUX  CBOWCTB MPOJTYKTOB CrOpaHusl.

B3anMopeiictBue ¢ MeOpl0 KOHILICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBJI€HHON a30THOM KHUCIOTHI

U DJIEKTPOJIMTUUECKON auccouuanui. CoCTaBiIsATh YpaBHEHUS pPEaKLUM,
XapaKTepU3YIOIIUX OKUCIHUTEIbHBIE CBOWCTBA CEPHOM W a30THOM
KHUCJIOT. XapaKTepu30BaTh M3MEHEHHME CBOMCTB JIETYYMX BOJOPOIHBIX
COEIMHEHUN HEMETaJUIOB 110 MEpPUOLy U A- rpylnaMm MepuoIndecKon
cucreMsbl. /loka3pIBaTh B3aMMOCBSI3b HEOPraHUYECKUX U OPraHUYECKHUX
coenuHeHud.  CoCTaBiATh  ypaBHEHUS ~ XMMHUYECKMX  pEaKLUH,
OTPAKAIOIIMX B3aMMOCBA3b HEOPTAaHUYECKUX U OPraHUYECKUX BELIECTB,
OOBSACHATh X HAa OCHOBE TEOPUHU DJIEKTPOIUTHUECKOHN TUCCOLMALUU U
NpEACTAaBICHUH 00 OKHCIUTEIHbHO-BOCCTAHOBUTEIFHBIX IPOLIECCAX.
[IpakTnueckn pacrno3HaBaTh BeEIIECTBA C IOMOLIBIO KayECTBEHHBIX
peaKunii Ha AaHUOHBI

3. XumMus v Ku3Hb (2 4)

32, Xumuss B  NOpPOMBINUIEHHOCTHU. [IpHHIMIBI ~ XMMHYECKOTO
IIPOU3BOJICTBA. XHUMHUKO-TEXHOJIOTUYECKHE MIPUHIMUIIBI
MIPOMBIIIJIEHHOTO TOJIyY€HHsI MeTauioB. [Ipou3BOACTBO dYyryHa H
CTaJIN.
33. Xumus B ObITy. XUMHYECKasl MPOMBIIUIEHHOCTh U OKpPY)Karomas
cpena.

34. UtoroBasi KOHTPOJIbHAs padoTa Mo NPOMIEHHbIM 32 IO/l TEMaM.

OOBACHATP  Hay4yHbIE  MPUHLIHUIIBI Ha
MIPOU3BOJCTBA CEPHON KUCIIOTHI.

[lepeuncisiTh TPUHITUTIBI XUMHYECKOTO — MPOU3BOJICTBA, UCHOIb3yeMbIe
IPY TIOJY9E€HUH YyTryHa.

CocCTaBnsiTh ypaBHEHUS XUMHUYECKUX PEAKIHHA, TMPOTEKAIONINX IPH
MOJTyYeHUH YyT'yHa ¥ CTaJIH.

CoOmromath TpaBmia 0e30macHO paboOTBl CO CpeacTBaMu OBITOBOM
XUMHH.

OOBACHATD MPUYMHBI XUMHUYECKOTO 3arpsi3HEHUsI BO3yXa, BOJAOEMOB U

ITOYB.

IIPOM3BOJICTBA npuMepe
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TPEBOBAHMA K YPOBHIO IIOII OTOBKH BBIITY CKHUKOB CPEJIHE OBIIIEOBPA3OBATEJIBLHOM IITKOJIBI

(FA3OBBI1 YPOBEHb)

3HATL/MIOHMMAThH

6aiiCHellue XuMu4yecKue HNOHAMUA. BEIIECTBO, XUMHUYECKHM DIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIE aTOMHAasi M MOJIEKYJSIDHAs MacChl, MOH, aJUIOTPOIMs, M30TOIbI, XMMHUYECKas CBSA3b,
3JIEKTPOOTPHULIATENBHOCTb, BAJIECHTHOCTD, CTEIIEHb OKUCIIEHMSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PaCTBOPBI, DJIEKTPOJMUT U HEIJIEKTPOJIUT,
NIEKTPOJIUTAYECKAS IUCCOLMALMSA, OKUCIUTEIb W BOCCTAHOBMUTEINb, OKHCIEHHE U BOCCTAHOBIICHHE,
TEIIoOBOW 3(PQEKT peakuuu, CKOPOCTh XHMHYECKOM peakIiH, KaTajlu3, XUMHUYECKOE pPaBHOBECHE,
YTIEPOHBIN CKENeT, (QYHKIMOHANbHAS TPy, H30MEpHUs, TOMOJIOTHUS;

OCHOBHbIE 3AKOHbL Xumuu. COXpaHCHUs MaCChl BEIECCTB, IOCTOSAHCTBA COCTABA, HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH;

OCHOGHble meopuu XumMuu. XAMHUYECKOW CBS3HM, ODIIEKTPOJIUTHUYECKOM JUCCOLMALMM, CTPOCHUS
OPraHU4eCKUX COCTUHECHUN;

eajicHelluiue 6euiecmea U Mamepuansvl. OCHOBHBIE METAUIbl M CIUIaBbI; CEpHasi, COJSHAs, a30THas U
YKCyCHasi KHCJIOTBI, IIEJIOYH, aMMHaK, MUHEpaJbHbIE YAOOpPEHUs, METaH, dTHJICH, alleTHJIeH, OEH30II,
ATaHOJI, )KUPBI, MBLIA, TJIFOK03a, caxapo3a, KpaxMall, KJIeT4aTKa, OeJIKH, HICKYCCTBEHHBIE M CHHTETHYECKIE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh
HA3bl6ampb N3YUYECHHBIE BEIIECTBA M0 «TPUBUATIBHONY» UM MEXTyHAPOHON HOMEHKIIATYpE;

onpeoenams. BaJCHTHOCTh M CTCTICHb OKUCJICHHUS XUMHYECKHX 3JIEMEHTOB, THUI XHMHUYECKOW CBS3U B
COCIMHCHUSX, 3aps] HMOHA, XapakTep cpeApl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHUH,
OKHUCITUTEh W BOCCTAHOBUTENb, IMPUHAJICKHOCTh BEIIECTB K pPa3JIMYHBIM KJlacCaM OPTraHUYECKUX
COCAUHCHU;

Xapakmepu3oeams. dSJIEMEHTHl MaJIbIX TEPHOJOB MO0 HX TIOJOXKECHHI0 B TEPHOIUYECKON CHCTEME
JI.U.MenneneeBa; oOmue XUMHYECKHE CBOMCTBA METANIOB, HEMETAJNIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKNX W OPraHWYeCKUX COCIWHCHHH, CTPOCHHE M XHMHYECKHE CBOMCTBA HW3YYCHHBIX
OpPraHUYECKUX COCTUHCHHH;

00BACHAMb. 3aBUCHUMOCTb CBOMCTB BCIICCTB OT UX COCTaBa M CTPOCHHSA, IMPUPOLY XAMHYSCKOM CBSI3U
(HOHHOﬁ, KOB&HCHTHOﬁ, MeTaHHquCKOﬁ), 3aBUCUMOCTb CKOPOCTH XUMHWYECKOH pP€aKkiun M IOJIOXKCHUA
XHUMHUYECKOT'O paBHOBECHUSA OT pa3/IMYHBIX (baKTOpOB;

8LINOJIHAMb XUMUYECKUTL IKcnepumernm 110 pacCliO3HaBaAHUIO Ba)KHEHIITNX HCOPraHNM4eCKux H
OPraHu4YCCKuX BCIICCTB,;

npo6oOUmMsp CaMOCTOSITENIbHBIM TOWCK XHUMHYECKOH HH(QOpPMAIMM C HCIOJIb30BAHUEM Pa3IUYHbIX
HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX W3/IaHUHN, KOMIIBIOTEpHBIX 0a3 HaHHBIX, pecypcoB HHTepHeTra);
UCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH JJIs1 00pabOTKU U Mepefadyn XUMUYecKo uHdopManuu u ee
MIpe/ICTaBJICHUS B Pa3IUYHbBIX (popmax;

HCIIO0JIb30BaTh l'[pHOﬁpeTeHHbIe 3HAHUA U YMCHHUSA B HpaKTH‘leCKOﬁ JeITeJLHOCTH U MMOBCETHEBHOM
JKU3HM I

O0OBSICHEHUSI XHMUYECKUX HBHGHHﬁ, IMPOUCXOAAIIHNX B IIPUPOJL, 6BITy " Ha IMPOU3BOACTBE;

OnpCACIICHNUA BO3MOKHOCTH MPOTCKAHUA XUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3IMYHBIX YCIIOBHUAX U OLUCHKU
nux HOCJ'IC,[[CTBPI?I;

OKOJIOTMYCCKU I'PaMOTHOI'O NOBCACHU B OKpY)KaIOH.ICﬁ cpeac;

OLCHKU BJIMAHUA XUMHUUYCCKOI'O 3arpsA3HCHUSA Oprxcanmeﬁ Cpcabl HAa OpPraHu3M 4YCJIOBCKA U APYruc
JKHUBBIC OPTraHHU3MBbI;



. 0e301acHOT0 00paIleHus C TOPIOYUMH U TOKCHYHBIMH BEIIECTBaMH, J1a00paTOpPHBIM 000pyIOBAHUEM;

o MIPUTOTOBIICHUS PACTBOPOB 33/IaHHON KOHIIEHTPAIMK B OBITY U HA IIPOU3BO/ICTBE;
o KPUTHYECKOW OIICHKH JIOCTOBEPHOCTHM XHMHYECKOH HWH(POpPMALWM, TOCTYHAmed U3 pa3HbIX
HUCTOYHUKOB;

npUOOPemeHUs NPAKMUYECKO20 ONbIMA 0esimeIbHOCHU, npedulecmaeyouienl

npogheccuoHanbHOIl; 8 0OCHO8E KOMOPOUL J1eHCUm OAHHLLIL YYeOHbLIL npeoment.

HO}IXO)II)I K OHCHUBAHUIO YYAIIUXCH U KpHTepHaHbHOﬁ 0a3bl OIICHKH JOCTHKCHUSA

INIAHUPYEMBIX PE3yJbTAaTOB

Pe3ynbrarel 00ydeHHs] XUMUU JIOJKHBI COOTBETCTBOBATh OOIIMM 3ajjauaM IpeaMeTa U TpeOOBaHUSIM K
€ro ycBOeHHI0. Pe3ynbpTaTsl 00ydyeHUs OLIEHHMBAIOTCA MO NATHOAIIbHONW cucteMe. [Ipu olleHKke yunuThIBaIOTCS
CIIeyIole KaYeCTBEHHbIE NIOKA3aTEeIN OTBETOB:

e 1iyOMHA (COOTBETCTBUE N3YYCHHBIM TEOPETUUECKUM O0OOIIEHHUSIM );

® OCO3HAHHOCTHb (COOTBETCTBUE TpeOyeMbIM B IporpaMMme YMEHHUSM MPUMEHSTH IOJIY4YEHHYIO
nH(pOpPMaLIHIO);

® M0JTHOTA (COOTBETCTBHE 00BEMY ITPOrpaMMbI M HH(OPMALIUK y4eOHUKA).

[Ipy oleHKE YYUTHIBAIOTCS YHCIO W XapakTep OIMMOOK (CYyIIECTBEHHBIC WM HECYIIECTBCHHBIC).
CymiecTBeHHBIE OIIMOKH CBSI3aHbI C HEJOCTATOUHOW INTyOMHON M OCO3HAHHOCTBIO OTBETA (HAlpuMep, YUEHUK
HENpPaBUIBHO yKa3aj OCHOBHBIE NPU3HAKU MOHATHMH, SIBJICHHUM, XapaKTEepHbIe CBONCTBA BEILECTB, HENPABUILHO
copMyIupoBad 3aKOH, MPABWIO MU T.II. WIM YYEHUK HE CMOI IPUMEHUTh TEOPETHUYECKHE 3HAHUS JUIs
OOBSICHEHUSI M TMpEJCKa3aHUs SBJIECHUH, YCTAHOBJICHMs IPUYUHHO-CIECACTBEHHBIX CBSI3€H, CpaBHEHHsS H
KJaccu(uKauu sSBJICHUN U T. 11.). HecylecTBeHHbIE OMIMOKK ONpeeIAtoTCsl HEMOJHOTOM OoTBeTa (Harpumep,
yIIyIIEHHE U3 BUJA KaKOTr0-IMOO HexapakTepHOro (akra IpH ONKUCAHUM BeIllecTBa, npoiecca). K HUM MOXHO
OTHECTH OTOBOPKH, OIMKCKH, JOIYIIEHHBbIE 110 HEBHUMATEIBHOCTU (Hampumep, Ha JBa U OoJiee ypaBHEHUS
peakuuii B IMOJHOM HOHHOM BHUJE JOMYyIlEHa OJHAa oluOKa B 0003Hau€HUM 3apsjia MOHA). Pe3ynbraThl
0o0y4eHHUsl MPOBEPSIOTCS B MPOLECCE YCTHBIX U MUCbMEHHBIX OTBETOB y4alllUXCs, a TAKKe MPH BBINOJHEHUU
MU XUMHUYECKOTO SKCIIEPUMEHTA.

IIpoBepka U OlLleHKA 3HAHUN U YMEHUH ydaluxcs

Ouenka meopemuyeckux 3HAHUU

OtmeTka «5»: OTBET MOJIHBIM U NPaBUJIbHBIA HA OCHOBAHWH M3YYEHHBIX TEOPH; MaTepHall U3JI0KEH B
ONPEIEIEHHON JJOTNYECKO TIOCIIEN0BATENBHOCTH, TUTEPATYPHBIM S3BIKOM; OTBET CAMOCTOSTENBHBIM.

OtmeTka «4»: OTBET MOJIHBIN U NPAaBUIbHBIA Ha OCHOBAaHUM M3YYEHHBIX TEOPHI; MaTeprai U3JIOKEH B
OTIpE/IeIEHHON JIOTHYECKOM MOCIe0BATENbHOCTH, IPU 3TOM JIOMYILIEHB! JIBE-TPU HECYLIECTBEHHBIE OIIMOKH,

HCIIPABJICHHLIC 110 TpC6OBaHI/IIO YUYUTCIIA.
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OTMeTKka «3»: OTBET MOJIHBINA, HO MPHU 3TOM JONYIICHA CYIIECTBEHHAs OMIMOKA MJIM OTBET HETIOJHBIH,
HECBS3HBIN.

OTMeTKka «2»: pH OTBETE OOHAPY)KEHO HEMOHMMAHHE YYal[UMCS OCHOBHOTO COJEp)KaHUs y4eOHOTO
MaTepualia WIA JOMYyLICHbl CYIIECTBEHHBbIC OLIMOKM, KOTOpBIE Y4YalllMiicd HE MOXKET HCIPaBUTh IPHU
HABOJISIINX BOIIPOCAX YUUTEIIS.

Ouyenka IKcnepumMeHmanbHbIX YMEHU

OreHKa CTaBUTCA HA OCHOBAaHUH HAOIOACHUS 32 YYalIUMCS U THICBMEHHOTO OTYeTa 32 paboTy.

Otmerka «5»: paboTa BBHITIOJIHEHA TOJTHOCTHIO M MPABWIBHO, CHENAHBI MPaBWIbHbIC HAOTIONEHUS H
BBIBO/IBI; SKCTIEPUMEHT MTPOBEICH 10 IUIAHY C YI€TOM TEXHHUKH O€30TTaCHOCTH U TPaBWII pabOTHI C BEIECTBAMHU
u 00OpyIOBaHWEM; TIPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBBIE YMEHUS (TOIIEPKUBAIOTCS YHCTOTa PabOdyero
MeCTa U TIOPSIIOK Ha CTOJIe, 9KOHOMHO HCIOJIB3YIOTCSI PEaKTUBBI).

OtmeTka «4»: paboTa BBINOJIHEHA MPABWIBHO, CAEJIaHbl MPaBUIbHbIE HAOMIOJEHHUS U BBIBOJbI, HO IIPU
ATOM DKCIIEPUMEHT MpPOBEACH HE TMOJHOCTHIO WIIM JOMYIIEHBI HECYIIECTBEHHBIE OIMMOKHM B padoTe ¢
BEIIECTBAMU U 000PYIOBaHUEM.

OTtmetka «3»: paboTa BBHITMIONIHEHA TIPAaBWIBHO HE MEHEEe YeM HallOJIOBHHY WIIM JOMyIIeHa
CylIecTBeHHas OIUOKa B X0/JI€ IKCIIEPUMEHTA, B O0BSICHEHUH, B 0(OPMIICHUH pabOThI, B COOIIOICHUH MTPaBHUII
TEXHUKH O€30TIaCHOCTH MPH padboTe C BEIIECTBAMU U 000PYTI0BAaHUEM, KOTOpast UCIPABIISIETCS 1O TPEOOBAHH IO
YUUTEIS.

OtMmeTKa «2»: AOMyIIeHBI JBe (M 00Jiee) CyIeCTBEHHBIE ONMTUOKU B X0/ AKCIIEPUMEHTA, B OOBSICHCHUH,
B odopmieHun pabOTh, B COONIOACHWM TPAaBWJI TEXHUKH O€30MacHOCTH MpU padoTe ¢ BEIIeCTBAMH U
o0opy/noBaHHEM, KOTOPbIE y4alllUuiicsd HE MOYKET UCIPABUThH Jlaxke 1Mo TpeOoBaHUIO yuutens. QueHka ymeHnui
peuiams IKChepumMenmaibHyle 3a0auu

OtmeTKa «5»: IUIaH peUIeHUS] COCTAaBJIEH MPAaBWJIBLHO; MPABMWIBHO OCYLIECTBICH MOJA00P XUMHUYECKHX
PEaKTUBOB U 000PYIOBaHMUS; TAHO MOJHOE OOBSICHEHUE U C/IeTIaHbl BBIBOIBI.

OtmeTKa «4»: TUIaH pelIeHUs] COCTaBJICH MPAaBHJIbHO; MPAaBUIBLHO OCYILECTBIEH MOA00P XUMHUYECKUX
pPEaKTUBOB M 000pyIOBaHUs, IPU 3TOM JOMYIIEHO He OoJjiee ABYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUU U
BBIBOJIAX.

OtmeTKa «3»: MJIaH PELIeHUs] COCTABIIEH MPaBWIIBHO; MPABUIBHO OCYIIECTBIICH MOJ00P XUMUYECKUX
PEaKTUBOB U 000PYOBaHMsI, HO JIOMYIIEHA CYIIeCTBEHHAas! OIMOKa B 0OBSICHEHUH U BBIBOAX.

OTtmerka «2»: pomylieHsl aBe (M 0osee) CylIeCTBEHHbIE OLIMOKM B IUIaHE peEIIeHus, B moadope
XUMUYECKHUX PEaKTUBOB U 000PYA0BaHUs, B OOBSICHEHUH U BBIBOJIAX.

Ouenka ymenuii pewiams pacuemuusle 3a0a4u

OTMeTka «5»: B JJOTMYECKOM PAacCYKIACHUU U PELICHWU HEeT OMMOOK, 3ajlauya pelieHa paloHalIbHbIM

CII0CO00OM.
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OtMmeTKa «4»: B JIOTHYECKOM PACCYKIEHUM U PEIIEHUH HET CYIIECTBEHHbBIX OLIMOOK, HO 3a/1a4ya pelieHa
HEpPAIMOHAIBHBIM CIIOCOOOM WIIM JOMYIIEHO He 0oJiee IBYX HECYLIECTBEHHBIX OIIMOOK.

OTMeTka «3»: B JJOTHYECKOM PACCY)KICHUU HET CYIIECTBEHHBIX OIHMOOK, HO JOIMYIICHA CYIIECTBEHHAs
omunOKka B MaTeMaTH4eckux pacyerax. OTMeTKa «2»: HMEIOTCSA CYIIECTBEHHBbIE OMIMOKA B JIOTMYECKOM
paccyXAI€HUU U PELICHUU.

Ouenka nucbMeHHbIX KOHMPOJIbHBIX PAdOm

OtmeTka «5»: OTBET HOJHBIN U MPaBUIBHBIN, BO3MOXHA HECYIIECTBEHHAsI OITHOKA.

OTMeTKa «4»: OTBET HETIOJIHBIN WK JIOMYIEHO He 0oJiee IBYX HECYIIECTBEHHBIX ONIHOOK.

OtmeTka «3»: paboTa BBINIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYIIEHA OJlHA CYLIECTBEHHAs OIIMOKa
U JIBE-TPU HECYILIECTBEHHBIE.

OtmeTKa «2»: paboTa BBHINOJIHEHA MEHEE YEM HAMOJIOBUHY WM COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OLIMOOK.

[Ipu o1ieHKe BBIMOJHEHUS MHUCbMEHHOM KOHTPOJIbHOM paboThl HEOOXOAWMO YUUTHIBATH TPEeOOBaHUS
enuHoro opdorpapuyeckoro pexkuma. OTMeETKa 3a HUTOTOBYIO KOHTPOJBHYIO pPabOTy KOPPEKTUPYET

NpeAMCCTBYIOIIUE OTMETKH 3a YUCTBEPTH, MMOJIYIroaAueC, rola.
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