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IHosicHuTEIBLHAA 3aNIUCKA

Crartyc 10KymMeHTa

Hacrosimmasi pabouast ydeOGHas mporpamMMa 0a3oBoro kypca "Xumus” coctaBieHa
Ha YpPOBEHb CpelHero odiiero odpazoBanus A yyamuxes 10-11 kmaccoB MBOY
"T'octumeBckas COI"” Ha ocHOBe (eepaibHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa 0a30BOr0 YpPOBHS, YTBEPKIEHHOTO MPUKA30M
MunucrepctBa obpazoBanus PO ot 09.03.2004 r. Ne 1312 "O06 yrBepkIeHUU
denepanbHOro 6a3MCHOrO y4yeOHOTO TUIaHa W NMPUMEPHBIX YUEOHBIX MIIAHOB JUIS
o01eo0pa3oBaTelbHBIX yupexaeHuil Poccuiickoit denepanun, pearn3yroniux
nporpaMmbl  o0miero obpa3oBaHusi”, U MOPOrpaMMbl OCHOBHOTO  OOIIETro
oOpazoBanust mo «Xumum» ansa 10-11 kmaccoB: M.H.AdanacbeBa  Xumus
Paboune nporpammel IIpenmernas swmHug — yueOnukoB I'.E.Pyasutuca,
O.I.®enpamana 10-11 kmaccel. YueOHoe mocobue s oOiieoOpa3oBaTeIbHBIX
opranuzauuid, ba3zoBelii ypoBeHsb 2-¢ uznanue. Mocksa «lIpocsemienue» 2018

M3yyeHne XMMUM Ha CTYNEHHU CPEIHEro OO0IIero oOpa30BaHMs HAIPABIEHO
Ha JIOCTH>KEHUE CICAYIOINX HeJIeH:
-OCBOCHHME 3HAHUN O XMMHUYECKOUN COCTaBISIONICH €CTECTBEHHOHAYYHOW KAapTUHBI
MHpa, BAXKHEUIIINX XUMHUECKUX TOHATHUSX, 3aKOHAX U TEOPHUSIX;
-OBJIaJICHUE YMEHUSIMU TPUMEHATHh TIOJyYCHHbIE 3HaHUS JUIsi OOBSICHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBIICHUN U CBOMCTB BEILIECTB, OIEHKH POJIU XUMUU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJOTHUM U MOJYYEHUU HOBBIX MaTEPUAJIOB;
-pa3BUTHE TIO3HABATEJIBHBIX HWHTEPECOB W HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B
IOPOLECCE  CAMOCTOSITEJIBHOTO  NPUOOPETEHHS  XUMHUYECKHUX  3HAaHMH  C
WCTIOJB30BAaHUEM  PA3JIMYHBIX HUCTOYHUKOB HWH(OpMaIMKM, B TOM 4YHUCIE
KOMIIBIOTEPHBIX;
-BOCITUTAHUE YOEKIEHHOCTH B TO3UTUBHON POJIM XUMUU B KU3HU COBPEMEHHOTO
oO1ecTBa, HEOOXOAMMOCTH XHMMHUYECKHM TPAMOTHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U OKPYXAIOILIEH Cpee;
-IPUMEHEHHE TOJIYUYEHHBIX 3HAHUM M yMEHHUU 151 O€30MacHOr0 HMCIOJIb30BAHUS
BEIIECTB M MATEpUaJOB B OBITY, CEIbCKOM XO3iWCTBE W Ha MPOU3BOCTBE,
pelIeHns] TMPAKTUYECKUX 3aJad4 B TIOBCEAHEBHOW KU3HU, MPEAYyNPEKICHUS
SBJICHHUI, HAHOCSALIUX BPEJl 3I0POBBIO YEJIOBEKA U OKPYIKAOIIEH cpese.

JlocTrxeHe 3TUX Leel 00ecrieunBaeTCsl pelieHUeM CIeIYIOINX 3a4a4:

Kypc oOmeli xumMuu HampaBlieH Ha peElIeHHe 3aad VHTETPALMU 3HAHUU
YYAIIUXCS 110 HEOPTAaHUYECKON M OPraHUIEeCKON XUMHH C TEeNIbI0 (hOPMHUPOBAHUS Y
HHUX €IMHOM XMMHWYECKOM KapTUHBI Mupa. Benymas uaes Kypca — €IUHCTBO
HEOPraHMYECKOW M OPTraHMYEeCKOM XMMHU Ha OCHOBE OOIIHOCTH WX TOHSTHH,
3aKOHOB M TEOpHUM, a TaKK€ Ha OCHOBE OOIIMX IMOJXO0J0B K KilacCU(pUKAIUU
OpraHUYEeCKUX W HEOPraHMYECKUX BEIIECTB U 3aKOHOMEPHOCTSM MPOTEKaHUS
XUMUYECKUX PEAKIIUA MEXKTY HUMHU.
3HaUUTENTLHOE MECTO B  COJAEpPX AaHUU Kypca OTBOJUTCS XHUMHUYECKOMY
skcniepuMeHTy. OH OTKpBhIBa€T BO3MOXKHOCTh (DOPMHUPOBATH y yUaIIUXCS YMEHUS
paboTaTh ¢ XUMUYECKUMH BEIIECTBAMU, BBITIOJHATH MPOCTHIE XUMUUYECKHUE OTIBITHI,



VYHAT TIKOJHPHUKOB O€30MMaCHOMY W 3KOJOTHYECKH TPaMOTHOMY OOpAIIeHHIO C
BEIIIECTBAMHU B OBITY U Ha IIPOU3BOJICTBE.

Jloruka u CTPYKTYpUpOBaHHE Kypca IMO3BOJISIOT B MOJHOM MeEpe MCIOJIb30BaTh B
OOy4YeHHM JIOTHYECKUE ONEpalli MBIIUICHUS: aHAM3 M CUHTE3, CPAaBHEHHUE H
aHaAJIOTUI0, CUCTEMATHU3AIINIO U 0000IIIEHHE.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA
Cpennee obiree 06pa3oBaHUE — 3aKJIIOUYUTENIbHAS CTYIICHD OOIET0 00pa30oBaHUS.
Copepxanne cpenHero oOmiero oOpa3oBaHWs HANpPaBICHO Ha  pEIICHHUE
CIIEYIOIINX 3a7au:
* 3aBepIICHUE O0Ie00pPa30BaATEIHLHON MOATOTOBKA B COOTBETCTBUU C 3aKOHOM
«O06 ob6pazoBanuu B POy;
* peanm3anusa mpeanpodecCHoOHAIBPHOTO 001ero 00pa3oBaHMsI, MO3BOJISIOIIECTO
o0ecreynTh MPEeeMCTBEHHOCTh O0IIEro U mpo(eccuoHaIbHOTO 00pa30BaHMUS.
Baxneiimenr 3amaueli oOydeHHUs Ha JTafne IOJYyYCHHUS CPEIHEro OOIIero
oOpa3oBaHUs SABJISETCS TMOATOTOBKA OOYYarONIMXCSI K OCO3HAHHOMY BBIOOpY
nanbHeuero >ku3HeHHoro myTu. OOywaromuecs JOJKHBI CaMOCTOSITEIIBHO
UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JEATEILHOCTH B PEabHOM JKU3HHU,
3a paMKaMu y4eOHoro mpoiiecca. [ 1aBHbIe 1IeH CpeHero oOIiero oopa3zoBaHus
COCTOSIT:
* B (OPMHPOBAHUH IIEIOCTHOTO TMPEJACTABICHUS O MHpPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUSIX, YMEHHSIX U CITOCO0aX JESITCIIbHOCTH;
* B IpUOOpPETEHHMH OMNbITa TO3HAHUSA, CAMONO3HAHUS, Pa3HOOOpPA3HOM
NEeSATETHHOCTH;
* B IIOJArOTOBKE K OCO3HAHHOMY BBIOOpY 00pa3zoBaTeabHON M MpodeccHoHaIbHOM
TPaCKTOPHH.
Oco0EeHHOCThIO 00YYEHUSI XUMHUM B CPEIHEN IIKOJIE SIBJISETCS OMopa Ha 3HAHUS,
MOJIYYCHHBIC TIPU U3YUYCHUH XUMHUHU B 8—9 Kjaccax, UX pacuidpeHue, yriayoaeHue
U CUCTEeMaTH3aIIUs.
B wu3ydenun Kypca XuMuM Ooiblias pojib  OTBOAMUTCS  XUMHUYECKOMY
AKCIIEPUMEHTY, KOTOPBIHT MpeICTaBIICH MPAKTUYECKUMHU pabotamu,
7a00paTOPHBIMU OMBITAMA U JIEMOHCTPAIIMOHHBIMU JKcriepuMeHTamMu. OueHb
BQXXHBIM SIBJISIETCSl COOJIIOJICHUE TPABWIJI TEXHUKHA OE30MacHOCTH TMpHU padoTe B
XUMUYECKOM J1abopaTopuH.
B kauecTBe yenHOCmMHbIX OpuUeHMUPO8 XUMHUUECKOTO OO0pa30BaHMs BBICTYIAIOT
00BEKTHI, U3y4yaeMble B Kypce XMMHUHU, K KOTOPbIM y 0Oydarommxcsi popMupyercs
IIEHHOCTHOE OTHOIIICHHE.
OCHOBY no3HasamenbHbIX YeHHOCHell COCTABISAIOT Hay4YHbIe 3HAHUS U HAyYHbBIC
METO/IbI TIO3HAHUS.
Pa3BuTre mo3HaBaTEIBHBIX IIEHHOCTHBIX OPHEHTAIMH COJACPKAHUS Kypca XUMUU
MO03BOJISIET CHOPMHUPOBATH:
* YBOKUTEIHLHOE OTHOIICHHE K CO3UAATEIILHOMN, TBOPUECKOMN JACSITEIHHOCTH;
* IOHUMAaHUE HEOOXOAMMOCTH 37J0POBOTO 00pa3a KU3HU;
* TOTPEeOHOCTH B O€3yCIIOBHOM BBITTOJTHEHUH MTPaBUI 0€30MACHOTO UCITIOIh30BAHUS
BCILICCTB B ITOBCEIHEBHOMN JKU3HU;



* CO3HATENbHBIN BBIOOp OyAyIIei npodeccuoHaNnbHOMN NeATEeIbHOCTH.

Kypc xumun ob6iagaer BO3MOXHOCTAMU JJ1s1 (POPMUPOBAHUSA KOMMYHUKAMUGHBIX
yenHocmell, OCHOBY KOTOPBIX COCTABJIAIOT MpOIECC OOIIEHUS U TPaMOTHasl peub,
CIOCOOCTBYIOIIHE:!

* IPaBUJIBHOMY HCIIOJIb30BAHUIO XUMUYECKON TEPMUHOJIOTHUH;

* DPa3BUTHIO MOTPEOHOCTHM BECTU JUAJOr, BBICAYIIMBATh MHEHUE ONIIOHEHTA,
y4acTBOBATh B IUCKYCCHUU;

* Pa3BUTHUIO CIIOCOOHOCTH OTKPBITO BHIPAXKaTh U apTyMEHTHPOBAHHO OTCTaHBaTh
CBOIO TOUKY 3pEHUSI.

[Ipenmer xumun crenu@uyeH. YCHENIHOCTh €ro M3y4YyeHUs CBA3aHa C

OBJIAJICHUEM XUMHUYECKUM S3bIKOM, COOJIOJCHHEM TEXHUKU OE30MaCHOCTH TMPHU
BBITIOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHCIIEHHBIX CBSI3EH
XUMHH C APYTUMU TIPEeIMETaMU.
Hannast pabouasi mporpaMMa MOXET OBbIThb peajn3oBaHa IPU HCIIOJIb30BAHUU
TPaJIULIMOHHON TEXHOJOTMH OOY4EHHUs, a TaKXKEe DJIEMEHTOB JIPYTUX COBPEMEHHBIX
o0pa30BaTeIbHBIX TEXHOJIOTUH, IEPEOBBIX POPM U METO0B OOYUEHHUS, TAKUX KaK
OpoOJIEeMHBIM METOJl, pa3BHUBarollee OOyueHHE, KOMIIBIOTEPHbIE TEXHOJIOTHUH,
TECTOBBIN KOHTPOJIb 3HAHUM U Jp. TpeboBaHus Ha 0a30BOM ypOBHE HAIPaBIICHBI
Ha pean3alri0 JESATEIbHOCTHOTO, MPAKTUKO-OPUEHTHUPOBAHHOIO MU JIMYHOCTHO
OPUEHTUPOBAHHOTO TIOJXOJOB: OCBOCHHE YyYallUMCS HHTEJUIEKTyaJlbHOW U
NPAKTHYECKOW  JEATEIBHOCTH;  OBJIAJCHHE  3HAHUSMH W YMCHHSMH,
BOCTPEOOBAaHHBIMU B TOBCEIHEBHOM XU3HU, MO3BOJIIONIMMHU OPUEHTHPOBATHCS B
OKpY)KaloIlleM MHpe, 3HAYUMBIMH [JIsl COXpPAHEHHS OKpYXKarolied Cpeasl u
COOCTBEHHOT'O 3JI0POBBS.

MecTto npeamera B 0a3MCHOM Y4eOHOM IJIaHE
denepanbHbli  0a3WCHBIM ~ y4eOHBIM IUIAaH i1 00mIeoOpa3oBaTEIbHbIX
yupexaeHuii PO oTBoautr Ha m3ydeHuwe ydeOHoro mpenmera «Xumus» B 10-11
Kiaccax 2 y4eOHbIX yaca B Henento. CormacHo Ycrapy MBOY '"TocturmieBckas
COII SflkoBneBckoro ropoackoro okpyra" u YueOHOMY IJIaHy 00pa3oBaTeIbHOTO
yupexaenus, ydammecss 10 kmaccoB oOydaroTcsi 35 y4eOHBIX YacoB B IO,

yuamuecs 11 kmaccoB oOyuatorcs 34 yueOHBIX Yaca B TO/I.

PabGouas mporpamma mpeaycMaTpuBaeT MPOBEACHHUE Ja0OPATOPHBIX OIBITOB,
MPaKTUYECKUX PaOdOT U KOHTPOJBHBIX paldOT:

Kuacc KommuecTBo KonunuectBo KonnuectBo
71a00paTOPHBIX OMBITOB MPAKTHYECKUX PadoT KOHTPOJBHBIX paboT

10 13 6 3

11 3 3 3

N3MeHeHus1, BHECEHHBIE B aBTOPCKYH YyU4e€OHYIO MPOrpamMmy, UX 0OOCHOBAHHE
(ITpunoxenne Nol), BHOCATCS €KETOJTHO.
@opMbl OpraHu3anum y4e0HOro nmpouecca:



WHUBUTyaJIbHBIE;
IPYMIOBEIC;
VH/IMBHUIYTBHO-TPYIIIOBBIC;
(bpoHTANTBHBIC,

IPAKTHUKYMBI;

JIEMOHCTpAIHS BHICOPIIBMOB.

Pe3yabTaThl 0CBOEHHSI Kypca
[Tpu n3ydernn Kypca XuMus» B cpeaHel (TI0JIHO#) MIKoJe 00yJaroIrecs J0HKHBI
JOCTUTHYTH ONIPEACIEHHBIX PE3yIbTATOB.
JIuunocmmuoie pezynomamnot.
1) poccuiickasi TpaxaaHCKas WICHTUYHOCTh, MATPHOTH3M, YBAKEHHE K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepea PomumHoii, ropmoctu 3a cBoro Poauny,
OpoLUIOE U HACTOSAINIEE MHOTOHAlIMOHATBHOTO Hapoja Poccuu, yBakeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, diar, TUMH);
2) TpakIaHCKas MO3MIIMS KaK aKTHBHOTO M OTBETCTBCHHOTO WieHA POCCHUCKOTO
o0IIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYIIMOHHBIE TIpaBa W OO0S3aHHOCTH,
yBaXKAIOUIEro 3aKOH U MPaBOMOPSIOK, TOTOBHOCTh K CIy:keHHI0 OTE4ecTBY, €ro
3aIlUTE;
3) chopMHUPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOHN MPAKTHKH; TOTOBHOCTh U CIIOCOOHOCTH
K CAMOCTOSITEIbHOW, TBOPUYECKOW U OTBETCTBEHHOM JEATEIBHOCTH;
4) TONEpaHTHOE CO3HAaHWE W TOBEICHWE B TMOJHKYJIBTYPHOM  MHpE,
TOTOBHOCTh U CIIOCOOHOCTH BECTH AHAJIOT C APYTHUMH JIIOJIbMHU, TOCTUTATh B HEM
B3aMMOIIOHUMAaHWsI, HAXOJUTH OOIIHE [EeJTH U COTPYIHUYATH ISl UX JOCTHIKEHUS;
5) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHM, ICTBMH MIIQJIICTO BO3pacTa,
B3pOCIBIMU B 00Opa3oBaTelbHOM,  OOIIECTBEHHO  TOJE3HOM,  Yy4eOHO-
UCCJIeI0BATEIHLCKON, IPOSKTHON U APYTUX BUJAX JIEATEIbHOCTH;
HPABCTBEHHOE CO3HAHWE W TOBEJCHUE HA OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX
IICHHOCTECH;
6) TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha TPOTSHKEHUM BCEM JKWU3HHM;, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHENTHON MpodeCCHOHAIBHOW M OOIIEeCTBEHHOMN
NEeATETHHOCTH;
7) SCTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHU;
8) npuHATHE W peaju3alus IICHHOCTEH 370pOBOro U 0€30MacHOro 0opasa »HU3HH,
NOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHSAX CIOPTHUBHO-
037I0POBUTEIBHON ACATCIBHOCTHIO, HEMPHUATHE BPEIHBIX NPHUBBIUCK: KYpPEHUS,
yHOTPEOICHHS aJIKOTOJISI, HAPKOTHUKOB;
9) OepexkHOE, OTBETCTBEHHOC M KOMIICTEHTHOE OTHOIICHHE K (DH3HUECKOMY H
TICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIIOACH, yMEHUE
OKa3bIBATh MEPBYIO MTOMOIIIb;
10) oco3HaHHBI# BEIOOD OyayIei mpodeccuu;



11)chopMUPOBAHHOCTE  HKOJIOTUYECKOTO  MBINUICHHS, TTOHUMAHUS — BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATIBHOMN
Cpelbl; MPUOOPETEHUE OTIBITA SKOJIOT0-HAIPABIEHHOM JESATEIBHOCTH.

Memanpedmemmnuwie pe3yrvmamat.
Pezynamusnvle ynusepcanvhvie yueonvie oeticmeaust
OOyyaromuncs CMOXET:
-CAMOCTOSITEIbHO ~ ONPENENATh LEIM W  COCTAaBJIATh  IUIAHBI, OCO3HABAasd
MIPUOPUTETHBIC U BTOPOCTETICHHBIC 3a/1a4H;
-CaMOCTOSITEILHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH YUEOHYIO U
BHEYUYECOHYIO JIEATEILHOCTD C YIETOM MPEIBAPUTEIHHOTO INIAHUPOBAHUS;
-ICI0JIb30BATh PA3JIMYHBIC PECYPCHI 11 JOCTUKEHUS 1IEIICH;
-BBIOMPATh YCIICITHBIC CTPATETUH B TPYAHBIX CUTYaIIHSIX.
llo3nasamenvhule yuebHO-102UYECKUE YHUBEPCANbHbLE YUeOHble OeliCMBUsL
OOy4arontuicst CMOXKET:
-KJ1accuUIMpPOBaTh OOBEKTHI B COOTBETCTBUH C BHIOPAaHHBIMU MPU3HAKAMU;
CpaBHUBATb OOBEKTHI;
-CUCTeMaTU3UPOBaTh U 000011aTh HH(HOPMAITHIO;
OTpeaeNsaTh IPOOIEMyY U CIIOCOOBI €€ pelIeHUS;
BJIA/ICTh HABBIKAMU aHAJIN3a;
-BJIaJIETh ~ HABBIKAMM  [IO3HABaTEIbHOM,  y4eOHO-UCCIIEIOBATEIbCKOM U
MPOEKTHOM JEATEIbHOCTH;
- YMETh CaMOCTOSIT€JIbHO OCYIIECTBIISATh MOUCK METO/OB PEIICHUS MPAKTUYECKUX
3a/1a4, TPUMEHATh Pa3JIMYHbIE METOJbl MO3HAHUS ISl U3YUYECHHUS! OKPYKAIOIIEro
MHpa.

Ilo3nasamenvhole yuebno-ungopmayuonHvle yHUGEpCaIbhble yueOHble Oeticmeus
OOGy4arontuicst CMOXKET:

- ICKaTh HEOOXOIMMbIE UCTOUYHUKHN HH(POPMAIIHH;

-CaMOCTOSITEIbHO W OTBETCTBEHHO  OCYIIECTBIATH  HMH(DOPMAIMOHHYIO
NesTeIbHOCTh, B TOM YHCJI€ OpPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX
uHbopMaIny;

-KPUTHYECKH OIEHWBATh W HMHTEPIIPETUPOBATH WH(OOPMAIUIO, MOTy4YaeMyl U3
Pa3TUYHBIX UICTOYHUKOB;

-METh C()OPMHUPOBAHHBIC HABBIKK Pa0OTHI C Pa3TMYHBIMU TEKCTAMM;

UCIIOJIB30BaTh  Pa3IMYHbIC BHUIBI MOJICTUPOBAHMS, CO3JaHUS COOCTBEHHOM
uH(popMaIuu.

Kommynuxamusnule ynugepcanvhvie yuebHble Oeticmeus

OOGy4arouuncst CMOXeT:

-BBICTYIIATh TIEPE]T ayAUTOPHUEH;

-BECTH JIUCKYCCHIO, JTHAJIOT, HAXOJWTh MPUEMIIEMOE pEIICHUE TPU HAJTUIUH
Pa3HBIX TOYCK 3PEHUS;

-MPOJAYKTHUBHO  OOMIAaThC W B3aUMOJEHCTBOBATH C  MapTHEpaMU 110
COBMECTHOM AESITEIbHOCTH;



-YYUTHIBATh MO3ULINHU JPYroro (coBMecTHOE LeJenojaranue U
IUTAHUPOBaHUE OOIIUX CrIOCOO0B PabOThl HA OCHOBE MPOTHO3UPOBAHUS, KOHTPOJIb
U KOPPEKIIUS X0J1a U pe3yIbTaTOB COBMECTHOM JI€ATENbHOCTH);

Ilpeomemmnuwie pe3yrvmamol
Buvinycknuk na yenyonénHom ypoene Hayuumcs:
-pacKpbIBaTh Ha MpUMeEpax poJib XUMHUHU B (POPMUPOBAHMU COBPEMEHHON HAYYHOU
KApTUHBI MUpa U B IMPAKTHYECKON NIEITEIIBHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKIY
XUMHUEH U IPYTUMU €CTECTBEHHBIMU HayKaMU;
-WJUTIOCTPUPOBATh HA MIPUMEPAX CTAHOBJIECHUE U SBOJIIOIUI0 OPTaHUYECKON XUMHUHU
KaK HayKH Ha Pa3IUYHbIX UCTOPUUYECKUX ATanax €€ pa3BUTHUS;
-YCTaHABJIUBATh MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKJYy CTPOCHUEM aTOMOB
XUMUYECKUX 3JIEMEHTOB M MEPUOJUYECKUM H3MEHEHUEM CBONCTB XUMHYECKHUX
AJIEMEHTOB U HUX COCJAUHEHUNA B COOTBETCTBUU C IOJIOKEHHEM XHUMHUYECKHUX
AJIEMEHTOB B IEPUOINYECKON CUCTEME;
-aHAJIM3UPOBATh  COCTaB, CTPOCHUWE U  CBOMCTBA  BEILECTB, IPUMEHSS
MOJIOKEHHUSI  OCHOBHBIX  XUMHUYECKMX  TEOPUH: XUMHUYECKOTO  CTPOCHUS
OopraHnueckux coenuHeHudd A. M. BytiepoBa, CTpoeHHs aroma, XHMHYECKOH
CBSI3U, DJIEKTPOJIUTUYECKON OUCCOLMALMM KHCJIOT U OCHOBAaHWIi; yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY CBOMCTBAMU BEILIECTBA U €r0 COCTAaBOM U
CTPOCHUEM;
-IIPUMEHATHh TpaBUIa CUCTEMATHYECKON MEXKIyHApOJHOW HOMEHKJIATYphl Kak
CpeACTBa pa3InuCHUs U UACHTU(UKAIIUK BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;
-COCTaBJISITh MOJICKYJISIDHBIE U CTPYKTypHbIE (OPMyJIbl HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB KaK HOCUTEIEeH MH(OpMAIIMU O CTPOCHUU BEIIECTBA, €T0
CBOWCTBAaxX Y NPUHAJICKHOCTH K ONPENEIEHHOMY KJIACCY COCINHEHUM;
-O0BSACHAThL TPUPOAY U CIHOCOOBI OOpa3oBaHUs XHUMHUYECKOW CBSI3M —
KOBAJICHTHOU (TOJIIPHOM, HETIOJSIPHOM ), MIOHHOM, METaJUIMYECKOM, BOJJOPOTHON —
C LEJBIO ONPEETIECHNS XUMUYECKON aKTUBHOCTH BEIIECTB;
-XapaKkTepu30BaTh (U3MYECKUE CBOWCTBA HEOPTaHWYECKUX M OPTraHUYECKUX
BEIIECTB U YCTAaHABIMBATH 3aBUCUMOCTH (PU3MUECKHX CBOWCTB BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH;
- XapaKTepru30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMHUYECKUX CBOMCTB MPOCTHIX
BEILIECTB, BOAOPOAHBIX COEIUMHEHH, BBICIINX OKCUAOB U THIPOKCHJIOB;
MPUBOJIUTh TMPUMEPHl XUMHUUYECKUX PEaKIHM, PACKPBHIBAIOIINX XapaKTEPHbIC
XUMUYECKUE CBOMCTBA HEOPTraHMYECKUX W OPraHWYECKUX BEIIECTB H3YyUYECHHBIX
KJIACCOB, C II€JIbIO UX UACHTU(DUKAIIMKU U OOBICHEHUS 00JIACTH IPUMEHEHHUSI;
-IIPENIeNIATh MEXaHU3M PEAKIIUU B 3aBUCUMOCTU OT YCJIOBUM €€ MpOBEACHUS U
MIPOTHO3UPOBATH BO3MOXXHOCTh IMTPOTEKAHUSI XUMUYECKUX PEAKIUA Ha OCHOBE THIIA
XUMUYECKOU CBS3U U aKTUBHOCTU PEAreHTOB;
-yCTAaHABIIMBATh  3aBUCHUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH  OPTaHHMYECKUX
COEMHEHUI OT XapakTepa B3aMMHOIO BIUSHUS ATOMOB B MOJIEKYJIaX C LIEJIbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINHU;
-YCTaHABJIUBATh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM pPEaKIUu U CMEIICHHS
XUMUYECKOTO PABHOBECHUS OT pa3IMYHBIX (PAKTOPOB C IIENIbIO OMpENeTICHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;



-yCTAaHABJIMBATh T'E€HETUYECKYIO CBSI3b MEXIYy KjlaccaMd HEOPraHUYECKUX H
OpraHUYeCKUX BEHIECTB JJisi OOOCHOBaHUS MNPUHIMIUAIBHOW BO3MOXKHOCTH
MOJIYYEHHS] HEOPTaHWYECKUX U OPraHMYEeCKUX COEIMHEHUN 33JJaHHOTO COCTaBa U
CTPOCHUS;

- moaOupaTh peareHThl, YCIOBHS U  ONPEAeNsATh MPOJIYKThl  peakIu,
MO3BOJISIIONIMX — pealiu30BaTh JAOOPATOPHbIE W MPOMBIILIEHHBIE  CIOCOOBI
MOJIYYCHHS BXKHEHIIIMX HEOPTaHUYECKUX U OPTAaHHUUECKUX BEILECTB;

- ONpENENsATh XapakTep Cpeabl B Pe3yibTaTe THAPOJIN3a HEOPraHWYECKHX H
OpPraHUYeCKUX BEIIECTB M MPUBOJUTH MPUMEPHl THUAPOIU3a BEIIECTB B
MOBCEIHEBHOM JKM3HM YENOBEKa, OMOJOTUYECKUX OOMEHHBIX TMpoIeccax u
MIPOMBIIICHHOCTH;

-IIPUBOJINTh ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUd B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;
-000CHOBBIBATH MIPAKTHYECKOE UCIIOJIb30BaHUE HEOPraHNYECKUX U
OpraHUYEeCKUX BEIIECTB M UX PEAKLUN B MPOMBIIIJICHHOCTH U OBITY;

- BBIIOJIHATh XUMHYECKUM HKCIIEPUMEHT 110 PACIIO3HABAHHIO WU TIOJIYYEHUIO
HEOPraHWUYECKUX U OPraHUYECKUX BEUIECTB, OTHOCSIIIMXCS K Pa3IMYHbIM KiIaccaM
COCIMHEHU, B COOTBETCTBUHU C MpaBWIAMH U MpUEMaMU O€30MacHON paboThI C
XUMUYECKUMHU BEIIECTBAMH U TAOOPATOPHBIM 000pYA0BaHUEM;

-MPOBOJIUTh  pacdy€Thl HA OCHOBE XHMHYECKUX (opMyl U  ypaBHEHHMU
peaklMii : HAXO0XJEHHUE MOJEKYISIPHOU (POPMYJIbl OPraHMYECKOro BEIIECTBA IO
€ro IJIOTHOCTU U MACCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAIKUX B €r0 COCTaB, WIH I10
MPOJIYKTaM CropaHusi; pacdy€Tbl MAacCOBOM JOJM (MAacchl) XUMHUYECKOTO
COEIMHEHHSI B CMECH; pacu€Thl Macchl (00bEMa, KOJTMUYECTBA BEUIECTBA) MPOAYKTOB
peakIuu, €civ OJHO W3 BEUIECTB JAaHO B M30BITKE (MMEET MPUMECH); PacyEThl
MacCcoBOM WM OOBEMHOM JOJM BBIXOJA MPOAYKTa PEAKIHMH OT TEOPETUUYECKU
BO3MOXHOTO; pacu€Thl TeIIOBOTO J3(deKkTa peakiuu; pacy€Tbl O0O0BEMHBIX
OTHOIIEHUN Ta30B TNPU XUMHYECKUX PEaKIusAx; pacy€Tel Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTa PEaKIMU, €CJIM OJHO U3 BEIIECTB JAHO B BUJE
pacTBOpa C OMPEICIEHHON MAaCCOBOM JIOJIEW pACTBOPEHHOTO BENIECTBA;

- HUCHOJIb30BaThb  METOABl HAYYHOrO TMO3HAHUS —  aHalIu3, CHHTE3,
MOJICTMPOBAHUE XUMHUYECKUX TPOILIECCOB M SIBICHUN — TPHU PEIICHUU Y4eOHO-
UCCIIEIOBATEIbCKUX 3aJlad IO HM3YYEHHIO CBOMCTB, CHOCOOOB TMOIY4YEHHUS U
pacno3HaBaHMsI OPraHMYECKUX BEILECTB;

- BJaAETh NpaBWIaMH Oe30macHoOro oOpalieHusi € €IKUMH, TOpPIOYMMHU H
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBOM XHUMUMU;

- OCYIIECTBJISITh ~ TMOWUCK  XUMHUYECKOWM  uHOpMamuu 1O  Ha3BaHUSIM,
uaeHTu(PUKaTopaM, CTPYKTYpPHBIM (OpMyJiaM BEIIECTB;

KPUTUYECKH OIICHWBAaTh M HWHTEPIPETUPOBATH XUMUUYECKYHO HWHQOpMAIIHIO,
COJIepKallylocsl B COOOILEHHUSX CPEICTB MaccOBOM HMHQOpMAIMH, pecypcax
NHutepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThSIX, C TOUKU 3PEHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJSX BBISBICHHS ONIMOOYHBIX CYXKIEHUW M (POPMUPOBAHUS
COOCTBEHHOM MO3HIINH;



-yCTaHABJIMBATh B3aUMOCBS3W MeEXAy (akTaMH © TEOpHEH, TPHUYMHOU W
CIIEJICTBUEM IPU aHAIM3€ MPOOJIEMHBIX CUTYyalluii 1 00OCHOBAHUM MPUHUMACMbIX
peIlIeHNI Ha OCHOBE XUMHUYECKHMX 3HAHUM;

- MNPEACTaBIATh IyTH pEHICHHS IIOOAIbHBIX MPOOJEM, CTOSIIUX Iepe
YeJIOBEYECTBOM, U  IEPCICKTHUBHBIC HAMpPAaBICHUS Pa3BUTHSA XUMHYECKHX
TEXHOJIOTMA, B TOM YHCJI€ TEXHOJIOTHH COBPEMEHHBIX MAaTEPHAJIOB C Pa3INYHON
(YHKIIHOHAJIBHOCTBIO, BO300OHOBISEMBIX HCTOYHHKOB CBHIpbs, IEepPEpabOTKH U
YTHJIN3AIAHA TPOMBINIJICHHBIX W OBITOBBIX OTXOJIOB.

Boinycknux na yenyoaénnom yposne noayuum 603MOHMCHOCHb HAYUUMbCSL:

- bopMmynupoBaTh  IMENb  HWCCICIOBaHWS,  BBIABUTaTh W IPOBEPATH
AKCIIEPUMEHTAIBHO THIIOTE3bl 0 XUMHUYCCKHX CBOMCTBaX BEIICCTB HA OCHOBE HMX
cocTaBa M CTPOCHUS, MX CIIOCOOHOCTH BCTYNAaTh B XHMHUYECKHUE PEAKIHH, O
XapakTepe U MPOIYKTaX Pa3IMYHBIX XUMUYCCKUX PEaKITUH;

-CaMOCTOSITEIPHO IUTAHMPOBAaTH M IIPOBOJUTH XHUMHUYCCKHE OSKCIICPUMEHTHI C
coOiro/iecHeM TpaBwJI 0€30MacHOM pabOThI C BEIIECTBAMH U J1a0OpPaTOPHBIM
000py10BaHUEM;

-MHTEPIIPESTUPOBATh JAaHHBIC O COCTaBE W CTPOCHHUU BEIIECTB, TOJYYCHHBIC C
IIOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMUYCCKUX METOJIOB;

- ONHUCBHIBaTh COCTOSHHE DJJICKTpOHA B aroMe Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHUYCCKUX  IPCJACTABICHHA I  OOBSICHEHUS  PE3yjIbTaTOB
CIICKTPAJILHOTO aHAJIM3a BEIICCTB;

-XapaKTepU30BaTh pOJIb a30TOCOJICPIKAIITIX TeTePOLUKINICCKUX
COCIUHCHUM W HYKJIICMHOBBIX KHCJIOT KaK Ba)KHEHINNX OHMOJIOTMYCCKU aKTHBHBIX
BCIIICCTB;

-IPOTHO3UPOBATH BO3MOYKHOCTb IPOTEKAHUS OKHUCJIUTEIIBHO-
BOCCTAHOBUTCIIBHBIX  pEakIMi, JIOKAIMX B  OCHOBE  MNPUPOAHBIX U
IIPOU3BOJICTBEHHBIX IIPOIIECCOB.

Conep:xanue y4e0HOro npeaMera
10xnacc
(684; 2u. B HEMENIO)

Teopuss XMMHYECKOTO CTPOCHMSI OpraHumdyeckux coeauHenuit. [Ipupona
XUMHUYECKUX CBA3EU

Oprannueckue BemecTBa. [losgBieHne U pa3BUTHE OPraHUYECKON XMUMHUHU
KaK HaykKd. XMMHAYECKOE CTPOEHUE KaK MOPSAOK COEAUHEHNS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJEHTHOCTU. (OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO
CTPOEHMSI OpraHuyeckux coeauHeHud A.M. bytnepoBa. YriepoaHblid CKeEJET
OPTraHUYECKON MOJIEKYJbl. KpaTHOCTh XMMHYECKOUN CBSI3U. 3aBUCHUMOCThH CBOMCTB
BEIIIECTB OT XUMHUYECKOTO CTpOeHUsI MOJieKyl. M3omepus u uzomepsl. [lonsitue o
dyakinonanpHOM  rpymme.  [IpuHmunel  kmaccupuUKaMU  OPraHUYECKUX
coequHeHuid. CucremaTuyeckass MEXAYHApOJHAs HOMEHKJIATypa W TPUHIHUIbBI
00pa3oBaHUs Ha3BaHUN OPraHMYECKUX COCTUHEHUM.
MecTo 1 3HaUeHNE OPraHUYECKOW XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
YraeBonopoasl



[IpenenbHble yraeBogopoabl (ankaHel). Cmpoenue MoneKyavl Memand.
l'omomornueckun psa  ankaHoB. ['omosioru.MexayHapongHass HOMEHKIJIATypa
OpraHUYecKux BemnlecTB. M3omepus yriepoaHoro ckesjera. 3aKOHOMEPHOCTHU
U3MEHEHHS (PU3MYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMeEpe METaHa U
ATaHa): peaklMM 3aMellleHus (TaJoreHUpPOBaHUE), JETHIPUPOBAHMS KaK CIOCOObBI
MOJIYYCHHS] BaKHEUIIIUX COCIMHEHU B OPraHUYECKOM CHUHTEe3e. ['opeHue meraHa
KaKk OJUH M3 OCHOBHBIX HCTOYHUKOB TEIUla B MPOMBIIUICHHOCTH U
ObITY, uzomepusayuu  arkanos. Ilennvie peaxyuu. Ce0000HbIE paOUKATbL.
TI'anocenonpouszsoonvie ankanos. HaxoxneHue B NpUpoi€ U MPUMEHEHUE AIKAHOB.

Kpatubie cBsa3u. HenpenenbHblie yriieBogopoasl. AnkeHbsl. Cmpoenue
MOJIeK) bl amunena. SP—I ubpuousayus. 'oMoNOrudeckuii -~ psij AJIKEHOB.
Homenknarypa. M3omMepust yriiepoJTHOTO CKEJIETa U IMOJO0KEHUSI KPATHOM CBSI3U B
MoOJIeKyJie. XUMHUYECKHE CBOMCTBa (Ha mOpuUMepe JTWICHA): peakUuuu
PUCOETUHEHN S, FAIOTeHUPOBAHKE, 2UOPUPOBaHUe, TUIPATALINS, 2UOPO2AI02eHUPO8
aHue) Kak crnoco0 mosrydeHusi (yHKIHUOHATBHBIX MPOU3BOAHBIX YTIIEBOIOPOJIOB,
ropenust. [lpasuno  Mapkosnuxkosa.  BwicokomonexkynapHvle  cOeOUHeHUs.
Kauecmeennvie peaxyuu wna o0eotinyto cea3v. [lonumepusaius >THIEHA Kak
OCHOBHOE HAIPABJICHUE €T0 UCIOIb30BaHus. [[0MMATHUIIEH KaK KPYITHOTOHHAKHBIN
OPOAYKT XMMHUYECKOT0 Ipon3BoAcTBa. [I[puMeHeHne stuieHa.

Ankanuensl U kayuyku. [ToHsiTue 00 ankaaueHax Kak yrieBOJOPOJax ¢
IByMsl JIBOMHBIMU cCBsi3siMU. [lommmepuszanusa auBuHuia (OyragueHa-1,3) kak
Coco0 TOJIyYeHHUS] CHUHTETHYECKOTo Kaydyka. Mzonpen (2-memunbymaouen-
1,3). HaTypanbHbIii 1 CHHTETUYECKUN Kaydyku. BysnkaHuszamwms kaydyka. PesuHa.
[Ipumenenue kayuyka U pe3unbl. Conpsasxcénnvle 0eotlinvie ceazu. llonyuenue u
Xumudeckue ceoucmea ankaoueros. Peaxkyuu npucoeounenus (eanoceHupoarnus) u
nOIUMEPU3AYUU ATKAOUEHOSB.

Anxusbl. AuieTusnieH (3TUH) U ero romoJoru. CmpoeHue MOJeKyibl
ayemunena. 'omonornueckui  psg ankuHoB.  Homenknarypa.  M3omepus
YIIEPOJHOTO CKEJIETa U IOJIOKEHUs KPaTHOW CBSI3M B MOJIEKYJie. Medickniaccogas
uzomepus. sp-I'ubpuouzayus. XUMHUUECKUE CBOMCTBa (Ha NMpHUMEpE aleTUIICHA):
peakuuu PUCOEANHEHUS (ranoreHUpoOBaHUE,cUOpUPOBaAHLLeE,
TUpaTalus, 2u0po2aio2eHuposanue) Kak Ccrnoco0 TOJy4YeHHUs TMOJIMMEpPOB U
OpPYTMX  TIOJE€3HBIX  MpOAYKTOB. [OopeHune  ameTusieHa Kak  MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHM JJI CBapKU M pe3ku meramuioB. [IpuMeHeHue
aleTUIeHA.

llousamue o yuxnoankanax.

ApeHbl (apomaTHUecKue YriaeBOAOPObI). bBeH301 Kak mpencTaBUTENb
apOMaTUYECKUX YTIIeBOAOPONOB. CmpoeHue Monexkyavl 0OeH301a. XUMUYECKUE
CBOMCTBA: pEaKUMU 3aMelleHusi (TrajJoreHMpoBaHUE) KaK CIOCO0 MOIydYeHUs
XUMUYECKUX CPEICTB 3alUThl PACTCHHM, MNPUCOCAUHEHUs (TUAPUPOBAHUE) KaAK
JI0Ka3aTeNbCTBO HEMpEEIbHOro Xapaktepa OeHzona. Peaxius ropenus. Tonyon.
Hzomepus 3amecmumeneii. llpumenenue Oen3ona. [lecmuyuovl. [ enemuueckas
CBA3b APEHOB C OPYUMU Y21e8000POOAMU.

Ipupoonvie ucmounuxu yeneeodopooos. Illpupoonviii easz. Hegmeo.
Ilonymnvie negpmsanvie 2azvl. Kamennwiii yeons. Ilepepabomxa nepmu. Ilepeconka



Hepmu. Pexmugpuxayuonnas konouna. benszuwn. Jluepoun. Kepocuwn. Kpexume
Hegpmenpodykmos. Tepmuueckuil u kamanumuideckuti kpekuneu. Iluponus.
Kucnopoaconepxarire opraHuueckie CoeuHEHUsI.

Kucnoponconepxamue opranuueckue coeauHeHus. (OaHoaTOMHbIE
npenenbHble cnupThl. Kiaccudukaiusi, HOMEHKIATypa, HW30MEpHUs CIHUPTOB.
MeraHon W 3TaHOJA Kak TMPEACTABUTENM  MPEACNbHBIX  OJHOATOMHBIX
CUPTOB. [lepsuynvlli, 6MOPUYHDBIL U MPEMUYHBIL AMOMbL Y2nepodd. Booopoounas
c653b. XMMUUECKHE  CBOWCTBAa (Ha OpUMEpe METaHOJa W 3TAHOJA):
B3aMMOJICHCTBUE C  HATpHWeM  Kak  CcHoco0  YCTAHOBIIGHHMS  HallM4us
THAPOKCOTPYIIBI, PEAKIMS C TajJOreHOBOJAOPOJaMHA KaK CIIOCO0 TMOTydeHUS
pacTBoOpHTENel, JAeTUapaTalus Kak CHoco0 TOJNy4eHHs OJTHiIeHa. Peakius
TOPEHHSI: CIUPTHI KaK TOIUIUBO. Cnupmosoe opodicenue. Pepmernmul. Booopoounvie
cea3u. [Ilpumenenne MetaHosia U 3TaHoa. PU3HOJIOTMYECKOE JEUCTBUE METAHOJIA
¥ 3TaHOJIA HA OPTaHU3M YeJIoBeKa. ANK020auU3M.

MHOroaroMHbI€ CIUPTHI. ITUIICHTIUKOIb U TIUIEPUH KaK MPEICTaBUTENN
peeNbHBIX MHOTOATOMHBIX CIUpTOB. KauecTBeHHast peakiusi Ha MHOIOATOMHBIE
COUPTBL U €€ TMPUMEHEHHE JUJId paclo3HaBaHWs TIIMIIEPUHA B COCTaBe
KOCMETUYECKUX CcpelcTB. [IpakThueckoe NpUMEHEHUE OTUJICHTJIUKONSA U
[JIUIIEpUHA.

®enoin. Apomatuueckue cnuptbl. CTpoeHne MoJieKyibl GpeHomna. Bzaumnoe
GUAHUE AMOMO8 8 MoJleKyne henona. Xumuyeckue c8otucmaa: 83aumooelicmeaue ¢
Hampuem, cuopokcudom Hampus, bpomom. Kauecmsennas peaxyus na ¢ghenon.
[Ipumenenue ¢enona.

KapGonwnbable coenunenus. KapOoHuibHas rpymma. AnbaeruaHas
rpynna. Asneaeruasl. Keronsl. WM3omepus wu HOmeHknatypa. [lonyuenue u
Xumuueckue ceoilicmea anvoecudos. Peaxyuu oxucnenuss u npucoeourenus
anvoecuoos.Metananp  (dhopMaliblieTHa) W dTaHAIb  (aleTalblIerui)) Kak
NPENCTaBUTENIM  TPEACNbHBIX  albJeruioB. KauecTBeHHbIE  peakiMd  Ha
KapOOHWJIbHYIO Tpynmny (peakius «cepeOpsHOTO 3epKayia», B3auMOJCHCTBUE C
ruapokcunom Menu (II)) m ux npumenenuwe s OOHAPYKEHHUS MPEIETbHBIX
aNbJICTUJIOB B TMPOMBINIJIEHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH ajbJCTHJIOB.
[Ipumenenue hopmanbaeruaa 1 areTalbIeruaa.

Kap6onoBreie kucnoTel. Kapbokcunvhas epynna (kapbokcoepynna).
Hszomepus u Homenknamypa rkap6onogwix kuciom.OIHOOCHOBHBIE MpEETIbHbIE
KapOOHOBBIE KUCIOTHIL. [lonyueHue O0OHOOCHOBHLIX NPEOElbHbIX KAPOOHOBLIX
Kuciom YKCyCHasi KHCJIOTa KaK TIPEICTABHTENb MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA (HAa MpUMEpPE YKCYCHOM KHCJIOTHI):
peakM¥ C MeTaJIJaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAHHMSMH W COJIIMH Kak
MOATBEPXKIACHUE  CXOACTBA C  HEGOPraHWMYECKMMH  KUCJIOTaMH.  Peakius
TepUPUKAINHA KaK CITOCOO MOTyUYEHHUs CIOKHBIX d(pupoB. [I[puMeHeHne ykcycHon
KHUCJIOThI. MypaBbuHas kuciota. Anerartsl. [Ipencrasnenue 0 BBICIIIHX
KapOOHOBBIX KHCJIOTAX.

Crnoxubsie 3gupbl u xupbl. Homenxniamypa. llonydenne, XuMUYECKHE
CBOMCTBa CIOXKHBIX 3(upoB. Peakmus stepuduxaruu. Croxubie 3QUPH Kak
MPOIYKTHI B3aUMOJICUCTBUSI KapOOHOBBIX KHCJIOT €O crnupTamu. [IpumeHenue



CIIOKHBIX A(UPOB B MUIICBOW M Hap(roMepHOil MpOMBIIIIEHHOCTH. JKupbl Kak
CJIOXHBIE A(UPHI TIUIEPUHA U BBICHIUX KapOOHOBBIX KHUCIOT. PacTuTenbHbie U
YKUBOTHBIE )KUPBI, UX COCTaB. Pacro3HaBaHUe paCTUTEIbHBIX JKUPOB HA OCHOBAaHUU
UX HempeneslbHoro xapakrepa. [Ipumenenue xupoB. ['Maposv3 WM OMBUICHUE
KUPOB KaK CIMOCOO MPOMBIIIJICHHOTO MOJIYYEHHUSI COJIeM BBICHIMX KapOOHOBBIX
KHCJIOT.

Mpbu1d Kak CcoiM BBICHIMX KapOOHOBBIX KHCIOT. Morolue CBONCTBA
Mbu1a. Cunmemuueckue Moroujue cpeocmaed.
VYrnesoasl. Knaccuduxarms.Monocaxapunsl. Onueocaxapuovl. Jlucaxapuibl.
Haxoxaenue yrieBogoB B mpupojie. [oko3a Kak anbaerugocnupt. bpoxenue
rmoko3bl. Opykroza. Caxaposa. [ udpoauz caxaposvl. Kpaxman u 1esiono3a Kak
OMOJIOTUYECKHUE TOJIMMEPHl. XWMHUYECKHE CBOWCTBA Kpaxmajia W IEJUTIOJIO3BI
(ruaponu3, KaueCTBEHHAsI PEaKIUsl C MOJIOM Ha KpaxMall U €€ NMPUMEHEHUe i
oOHapy>keHMsI KpaxMmaya B NpoAykTax nutaHusi). [I[pumenenue u OGuosornyeckas
poiib yraeBoaoB. [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO
BOJIOKHA. Ayemunyenntonosa Knaccugurayus 6010koH.

Nnentudukanus opraHudecKuX COCIUHCHUN. [ enemuueckas césa3b mexncoy
Knaccamu — OpeaHuyeckux  coeouHenuu. TUNBI ~XMMHUYECKHX  pEakuuid B
OpraHUYECKON XUMUH.

A3oTcozepKale OpraHn4ecKue COeIMHEHHUS.

AMUHOKUCIIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMunsl. Amunozspynna.
Anunun. Ilonyyenue u xumuyeckue ceoucmea aHUIUHA. AMUHOKHUCIOTBI Kak
aMm(poTepHbIE  OpPraHUYECKUE  COCOUHEHUs. M3omepus U  HOMeHKIamypad.
bunonsapuvin uon. IlentuaHas cBsA3b. bHOIOrHYECKOE 3HAYEHHE O.-AMUHOKHCIIOT.
O6mactTu NOpUMEHEHUS AaMHUHOKHCIIOT. XuMmuueckue c8OUCMBA AMUHOKUCTIOM.
llenmuowi. [lonunenmuovl. I nuyun. benku kak npupoHbie oronoaumepsl. Coctan
U CTPOCHHE OCJIKOB. XMMHUYECKHE CBOMCTBa OEJKOB: THUIPOJIU3, JCHATYpAIlHsl.
O6napyxeHue O€NKOB TMPU TMOMOIIM KAa4eCTBEHHBIX (IIBETHBIX) pPEaKIUH.
[IpeBparienus 6e1KOB nuily B opranuzme. buonornueckue GyHKIIUN OEIKOB.

Azomcooepocawue eemepoyuxnuveckue coeourenus. Ilupuoun. I[luppon.
Hupumuoun. I[lypun. A3omucmoie 0OCHOBAHUA.
Hyxneunosvie  kucnomsei.  Hyxkneomuowi.  Komnnemenmapuvlie — asomucmoie
OCHOBAHUSL.
Xumus u 300posve uenosexa. Papmaxoio2uiecKas Xumus.
Xumus norumepos
llonumepvi. Cmenenv  noaumepuzayuu. Monomep. CmpykmypHoe  36€HO.
Tepmonnacmuunvie noaumepvli. Cmepeopezynapuvle noaumepwl. Illoausmunen.
llonunponunen.  Ilonumempagmopomunen.  TepmopeakmusHvie — noaumepbl.
Denonogopmanvoecuonvie cmonvl. Ilnacmmaccoi. Penonracmel. AMUHONIACMbL.
Ilenonnacmul. Ilpupoousiii kayuyk. Pezuna. 20onum. CunmemuuecKkue Kay4yyKu.
Cunmemuueckue gonoxna. Kanpon. Jlagcan.

JdemMoHcTpanuu.
OO0pa3iel OpraHMYeCcKUX BEIIECTB U MaTepuanoB. Moien MOJIEKYJT OpraHUuYeCKUX
BEIECTB



OTHOILIEHHE AJKAaHOB K KHCIIOTaM, LIEJI0YaM, PacTBOpPY IME€pMaHraHaTa Kajlus U
OpOMHOM BOJIE.
Mogenn MosieKya TOMOJIOroB U u3oMepoB. llomyueHue anermieHa xapOUIHBIM
crocoboM. B3ammognelicTBue aneTuiaeHa ¢ pacTBOPOM I€pMaHraHaTa Kailus U
OpomHolil Bonoil. ['openue aunerunena. PasnoxkeHue kaydyyka Ipu HarpeBaHWU U
UCIBITAHUE MPOTYKTOB pa3iokKeHHUs. 3HAKOMCTBO ¢ oOpa3uamMu Kay4yykoB. ben3zoun
Kak pactBoputenb. ['opeHune OeHzona. OTHoueHue OeH307a K OpOMHOW BOJE U
pacTBOpy nepmaHranara kanus. OKuciaeHue Toiayona
PacTBopeHune B aleToHE pa3MYHBIX OpraHnyYeckux BemecTB. OOpasibl MOIOIIUX
Y YHUCTSIIHUX CPENICTB.
JlaGopaTopHbIe ONBITHI.

N3roroBnenne Moaenen MOJIEKYJ YIiI€BOI0POIOB.

O3HakoMJIeHHE ¢ 00pa3amMu MPOTyKTOB HeTenepepadoTKH.
Oxucnenue staHosa okcusiom meau (I1).

PacTBopeHue raunepruHa B BoJie M peakuus ero ¢ ruapokcuaoM meau (I1).
XUMHUYECKHE CBOMCTBA (heHOIIa.

Oxucienune MeraHais (3TaHajs) OKCUIOM cepelpa.

Oxucnenue Metanans (3tanains) rugpokcugom meau (I1).
PacTBOpUMOCTB KMPOB, JOKA3aTEIbCTBO UX HENPEIEIBHOTO XapaKTepa, OMbUICHUE
AKHUPOB.
CpaBHEHHE CBOWMCTB MbLJIa 1 CHHTETHUECKHX MOIOILIUX CPEJCTB.

CBOMCTBA IITIOKO3bI KAK aJIbJAETUAOCIIUPTA.

B3anmonenicTBue caxapo3bl C THAPOKCHIOM KaJbLUs.

[IpuroroBneHne KpaxMaJbHOIO KIEHCTEPA U B3aUMOIEHCTBHUE C MOJIOM.
I'upponus kpaxmana. O3HaKOMIIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH.
[IBeTHBIC peakiiu HA OCNIKH.
IIpakTnyeckne padoThI:

1.KayecTBeHHOE omnpeaeneHue yriaepojaa, BoAopoaa, XjIopa B OpraHu4ecKuX
BELIECTBAX

2. IlonmyueHue 3TUJIEHA U OTBITH C HUM

3.Ilonyuenue u cBOMCTBAa KAPOOHOBBIX KHUCIIOT

4. PemieHrne 5HKCIIEPUMEHTANBHBIX 337a4 Ha pPaclO3HABAHUE OPraHMYECKHUX
BELIECTB

5.PemieHne OSKCIEPUMEHTANBHBIX 337a4 Ha IIOJy4YEHHUE U PACIO3HABAHHUE
OpraHUYeCKUX BEIIECTB

6. Pacrio3naBaHue miacTMacc U BOJIOKOH

11 xknace (68u; 2u. ¢ neoenro)
TeopeTnueckre OCHOBBI XUMUU
Crpoenne BemectBa. COBpEMEHHass MOJENIb CTPOCHHUS aToMa. OJIEKTPOHHAs
KOH(pUTypaus atoma. OcHogHoe u 8030)oicOeHHblEe COCMOsAHUS
amomos. Knaccupukanus XAMHYECKUX 3JEMEHTOB  (s-, P-, d-37€MeHTHI).
OCOOEHHOCTH CTPOEHMSI JIHEPreTUYECKUX ypOBHEW aTroMoB d-3IIEMEHTOB.
[Tepnoanueckas cucremMa xuMuieckux 3iiemeHToB .M. MenneneeBa. @usnueckum



cMmbica [lepuonnueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOWMCTB JJIEMEHTOB M HX COCIMHEHUN MO MEpUOJaM M TpyIIaM.
DJIEKTPOHHAsT MPUPOJA XHUMHYECKOM CBSI3H. OJIEKTPOOTPUIATEIBLHOCTh. Buabl
XUMUYECKON CBsi3M (KOBaJIeHTHAsi, HWOHHAs, MeETajuIMyecKasi, BOJOpOAHAas) u
MEXaHU3Mbl ee oOpazoBaHus. Kpucmannuueckue u amopguvie eewyecmsa. Tunovl
KPUCMAIUYEeCKUX peuemoK (amomMHas, MOLEKYIAPHAs, UOHHAS, MemalIuiecKas).
3asucumocmv  usuyeckux ceolicme eewjecmea om Muna KpPUCMALIUYECKOU
peutemxu. [IpuarHBI MHOTOOOpa3Hsl BEIIECTB.

Xumuyeckue peakuur. ['oMOoreHHble U reTeporeHHnie peakiuu. CKOpOCTb
peakiuu, ee 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB: MPUPOABI PEArHUPYIOIINX
BEIIECTB, KOHUECHTPALMM pPEArupyrolux BEIIECTB, TEMIEPATypbl, IUIOLIAJN
PEAKIMOHHOM TOBEPXHOCTH, HAIW4usA Kartanuszatopa. Poibp karanm3aTopoB B
MPUPOJIE U MPOMBIIIUIECHHOM MPOoU3BOJCTBE. OOpaTUMOCTh peakiuii. XUMUYECKOE
paBHOBECHE U €ro CMENIEHHWE TMOJ JCHUCTBHEM pa3jUYHbIX  (PAKTOPOB
(KOHIIEHTpAIIMs PEareHTOB WU MPOJYKTOB PEaKIuy, JaBJICHUE, TeMIeparypa) ajs
CO3/1aHUsA ONTUMAaJbHbBIX yCJIOBUI MIPOTEKAHUS XUMHYECKUX
npoueccoB. Jucnepcuvie cucmemvl. [lowamue o Kxoinouoax (30au, 2enu).
Hcemunnvie pacmeopul. Peakuun B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBopa Kak
MOKa3aTelb KUCIOTHOCTH cpeabl. ['maponu3 conedl. 3HaueHHWE THAPOIU3A B
OMoNoTHUYecKuX  OOMEHHBIX  mporeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakuuu B TPUPOAE, NPOU3BOACTBEHHBIX MPOLECCAX W KUZHEACITEIbHOCTH
oprann3MoB. Heopranmueckas xumus

Metamnel. CnocoObl moMy4deHUs: MeTaioB. Jlerkue W TSDKENbIE METasUIb.
JlerkomnaBkue W TYTOIUIaBKHME MeETaUlbl. Mertajunueckue 3jeMeHThl A- U b-
rpymn. Menps. uak. Twuran. Xpom. Kenezo. Huxkens. IInatmna. CrutaBbl
Jlerupyromue no6aBku. UY€pubie metamibl. [[BeTHbie Metamnsl. UyryH. Craib.
JlerupoBanHble ctanu. OKcuabl U TUAPOKCUAb MeTaimioB. Hemeramnel. [IpocTeie
BelllecTBa — HeMmeTauibl. Yriaepoa. Kpemumii. Azor. @ocdop. Kucnopoa. Cepa.
®top. Xnop. Kucnorasie okcunabl. Kucnoponaconepxkamnme kuciioTel. CepHas
KHCIIOTa. A30THast KKcJIoTa. BolopoiHbIe COEMHEHNS] HEMETAJUIOB.
OKUCANTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB
[JIaBHBIX M TIOOOYHBIX MOATPYII (MeIb, KEJIe30) M HEMETa/IOB: BOJOPO/JA,
KHUCIIOpOJia, TaJoreHOB, cepbl, a3oTa, (ocdopa, yriepona, kpemuus. Kopposus
METAJIJIOB: BH/IbI KOpPpO3UH, CHOCOOBI 3aIUTHI METAJJIOB oT
KOPPO3UH. DIeKMpOauU3 pacmeopos u pacniaeos. llpumenenue snekmpoausa 6
NPOMBIUUTEHHOCTU.

XUMUS Y )KU3Hb

Hayunbie meTonwl mo3HaHus B XUMHUM. VICTOUHMKM XUMHUYECKOM HH(POpMAIUU.
[Touck wHoOpManuu 1O Ha3BaHUSAM, UJCHTHU(PUKATOPAM, CTPYKTYPHBIM
dopmynam. MogenupoBaHre XUMHUYECKHX IMPOIIECCOB U SBICHHUM, XUMUYUECKUL
aHaIu3 u cuHme3 Kak METOJIbl HAy4YHOT'O TIO3HAHMSL.

Xumust U 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbBIE
BoAbl. [IpoOiembl, CBsI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX IIPEMapaToB.
Bpenubie nmpuBbUKM W (QakTOphl, paspylialiue 370pOoBbe  (KypeHue,



ynoTpeOieHre aJIKoroyisg, HapkoMmaHws). PamwonHansHOe mMTaHuUE. [luwyessie
0obasxu. OCHOB8bL NUEBOU XUMUU.

XvMHsI B TOBCEIHEBHOW >M3HH. Moromue u uuctsimue cpeacrsa. Cpedcmea
O0pbObl ¢  OBLIMOBLIMU  HACEKOMBIMU. peneileHmsl, uHcekmuyuowvl. Cpeactna
JUYHOW THUTHEeHbl M KocMmeTuku. IIpaBuia Oe3omacHoO pabOTBI € E€IKUMH,
TrOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBOM XUMUHU.

XUMHSI U CEIbCKOE XO3SIMCTBO. MuUHepanbHble W OpraHUYecKue yao0peHus.
CpencTsa 3a1uThl paCTEHUN.

Xumusa u sHepretuka. [IpupomHpie MCTOYHMKHM yTiieBOnoponoB. [lpupoanslii n
MOMYTHBIA HE(PTSIHOW Ta3bl, UX COCTaB U Hcmoib3oBaHue. CoctaB HepTH U ee
nepepabotka. Hedrenmpomykrel.  OxranoBoe umcimo  OensmHa.  Oxpana
OKpyXarome  cpeasl npu  HedTenmepepabOTKe ©W  TPAHCIOPTHPOBKE
He(TenmpoayKTOB. ATETEPHATUBHBIC HCTOYHUKH SHEPTHH.

Xumust B ctpoutenbcTBe. LlemenT. beron. [lonbop onTUManbHBIX CTPOUTETHHBIX
MaTepUaliOB B MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA.

Xumusi U IKOJOTHs. XUMHUYECKOE 3arpsi3HEHUE OKPYKAlOlIeW Cpellbl U €ro
nocienctBug. OxpaHa tuapocdepsl, MouBbl, arMochepsl, QJOpsl U (QayHbl OT
XUMHYECKOTO 3arpsi3HEHUS.

JdemMoHcTpanuu.

Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUNIMYECKUX KPUCTAITIMYECKUX
PELIETOK.

Mopenu MOJIEKyYJI H30MEPOB U TOMOJIOTOB

PaznuyHbie TUITBI XUMUYECKUX PEAKIINM, BUACOONBITH MO OPraHUYECKOU XUMUH.
OOpasipl METAIJIOB U UX COEIMHEHUM, CIIJIABOB.

B3auMoelicTBrE METAIIIIOB € KUCJIOPOAOM, KUCIOTAMH, BOJOM.

JlokazaTenbCcTBO aM(pOTEPHOCTH ATFOMUHHUS U €TI0 THIPOKCHU/IA.

B3aumogenicTBre MeIu U XKeje3a ¢ KUCIOPOJIOM; B3aUMOAEHCTBUE MEJIN U JKEJe3a
C KUCTIOTaMH (CepHasi, COJIsSTHAs).

[Tonyuyenue runpoxcuaos meau (L) u xpoma (111), okcuna meau.

B3anmoneiicTBUE OKCHAOB U THJIPOKCHUJIOB METAJLIOB C KUCIIOTAMM.
HoxkazarenscTBO ampoTepHocTy coeauHeruit xpoma(lll)

OO6pa3ipl HeMETAIIOB.

Mopenu KpucTaUIMUeCKUX PEHI€ToK aiMasa u rpadura.

[TonydeHne amMmmuaka U XJ0pOBOAOPOJA, PACTBOPEHHE UX B BOJAE, JOKA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIIECTB.

Cxxuranve yriisi U CEpbl B KHUCIOPOJE, OMNPEACICHUE XUMHUYECKHX CBOWMCTB
IIPOAYKTOB Cropanus. B3anmonencTtBue ¢ MeIbI0 KOHLIEHTPUPOBAHHOU CEpPHOU
KHUCJIOTHI, KOHIIEHTPUPOBAHHOW U pa30aBICHHON a30THON KUCJIOTHI.

OG6pa3ibl cpeACTB OBITOBON XUMHUU, MHCTPYKIIUU 110 UX TPUMEHEHHUIO.
JlaGopaTopHbIe ONBITHI.

N3yuenune BousHUS pa3aTudHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKUX PEAKITHIA
OrnpeneneHue peakiuu cpeibl YHUBEPCAIbHBIM HHANKATOPOM.

I'mpponus comen.

IIpakTnueckune padoThl

1.ITpuroToBiieHUE PaCTBOPOB C 33JAHHOW MOJIIPHON KOHLICHTPALIKEID.



2.Pemienre skcriepuMEHTABHBIX 33/1a4 TI0 TeMe «MeTaib
3.Pemenue skcnepuMeHTaNbHBIX  3aj7a4 1o Teme «HemeTtamibny

TpeGoBaHusi K YpPOBHIO MOJATOTOBKHM OOy4YalOIIMXCHA Ha

CTYIIeHH CpeaHero (ImMoJIHOro) 00pa3oBaHus
IIpeomemno-ungopmayuonnas cocmasiarouias 0o6pa308aHHOCHU:

3Hameo

- gadiCHelwue Xumuieckue HNOHAMUs. BEIECTBO, XUMHUYECKUM JJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl M MOJICKYJIIpHAs MacChl, MOH, aJuIOTPOMUs,
U30TOIIbI, XUMUYECKasi CBS3b, JJIEKTPOOTPULIATEIIBHOCTh, BaJ€EHTHOCTb, CTENEHB
OKHUCJICHUS, MOJIb, MOJIIPHAs Macca, MOJISIPHbIA 00BhEM, BEIIeCTBA MOJIEKYJIIPHOTO
U HEMOJIEKYJSIPHOTO CTPOEHHUS, PACTBOPBI, HJIEKTPOJUT W HE DBIEKTPOJIUT,
AIEKTPOIUTUYECKAS TUCCOLMAIUS, OKUCITUTEIh U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAaHOBJICHHE, TEIJIOBOM 3(PPeKT peakiuu, CKOPOCTbh XUMUYECKOW pPEaKIuu,
KaTajiu3, XUMHYECKOE pPABHOBECHE, VYIJIEPOJHBIN cKener, (yHKIHOHAIbHAS
rpyIina, “30Mepusi, TOMOJIOTHS;

- OCHOBHble 3aKOHbl XUMUU: COXPAHEHHSI MAacCChl BEIIECTB, MOCTOSHCTBA COCTABA,
MEPUOINYECKUI 3aKOH;

- OCHOBHble mMeopuu  XuMuu: XAMHYECKOM CBSI3U, DJICKTPOJIUTHUYECKON
JMCCOIUALINY, CTPOCHUSI OPTaHUYECKUX COCTMHEHUM;

- gadiCHelwue seujecmea U Mamepuaivl: OCHOBHBIE METAJUIBI U CIUIABBI; CEpHAasd,
COJIsIHAsl, a30THAas W YKCyCHas KHCJIOTHI; IIEJI0YM, aMMHaK, MHUHEpPaJIbHbIC
yI0OpeHus, METaH, STUJICH, alleTUJICH, OCH30JI, 3TaHOJ, >KUPbI, MbLIa, TJIOKO03a,
caxapo3a, KpaxMmal, KJeT4daTka, O€JKH, WCKYCCTBEHHbIE M CHHTETHYECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

HesamenbHoCmHO-KOMMYHUKAMUBHASL COCMABIAIULAT 00PA308AHHOCTIU:

ymemy:

- Ha3bléamb U3YUYEHHbIC BEIIECTBA M0 "TPUBUAIBHON" WM MEXKAYHAPOIHOMN
HOMEHKJIATYyPE;

- onpeoesisimy: BAJCHTHOCTh M CTETNIEHb OKUCJICHHUS] XMMUYECKHX AJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCAMHEHUAX, 3aps]l MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCJIMHEHUHN, OKUCIUTEIb UM BOCCTAaHOBUTEIb,
MIPUHAJIJICAKHOCTD BEILIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCIUHEHUH;

- Xapakmepu3zoe8amy: SIEMEHTbl MaJIbIX TMEPHUOJIOB IO UX TMOJOXKEHUIO B
nepuoanueckort cucreme [[.M. MenneneeBa; oO0IMe XUMHUYECKHE CBOMCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPTaHUYECKUX
COCMHEHU; CTPOCHUE M XHUMHYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCJIMHCHUI;

- 00bACHAMb: 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHUS; IPUPOTY
XUMHYECKOM CBSI3M (MOHHOM, KOBAJICHTHOM, META/UIMYECKOM), 3aBHCHUMOCTD
CKOPOCTHM XHUMHYECKOM pEAKIMU M TMOJOKEHUS XUMHYECKOrO0 PaBHOBECHUSI OT
pazIuYHbIX (PAKTOPOB:

- BLINOJIHAMb XUMUUECKUN  DKCIEPUMEHT IO PaclO3HABAaHUIO  Ba)KHEWIIMX
HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;




- Npo80OUMb CAMOCTOSTEIBHBI  TMOWUCK  XUMHUYECKOW  uHpopMmamuu ¢
UCTIONB30BAaHUEM  Pa3IMYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJSPHBIX — H3IaHHMA,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHETa);  MCHOIB30BATh
KOMIBIOTEPHBIE TEXHOJOTHHM JJii O0pabOTKM W TMepeladyd  XUMHYECKOH
MHGOPMAITUH U €€ TIPEICTABICHHS B PA3IUYHbBIX (DOopMax;
LlenHocmHo-opuenmayuorHas cocmagaiowas 00pa308aHHOCHU.

UCNOIL3068AMb NPUOOPEMeHHble 3HAHUS U YMEHUs. 8 NPAKMUYEeCKOLU 0esmelbHOCmU
U NOBCEOHEBHOU HCUZHU OIS

- OOBSCHEHHS] XMMHUYECKUX SIBIICHUW, MPOUCXOANINX B MpUpoje, ObITy M Ha
MIPOU3BOJICTRBE;

- ONpEAeNICHUS BO3MOXXHOCTH TMPOTEKAHUS XUMHUYCCKAX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSAX M OLICHKH WX MOCJIEICTBHA;

- OKOJIOTUYECKH TPAMOTHOTO TIOBEACHUS B OKPYKAIOIIEH CpeJIe;

- OLIEHKH BJIMSTHUSI XUMUYECKOTO 3arpsi3HEHHsI OKPYXKAIOIel Cpe/ibl Ha OpraHu3M
YeJIOBEKA U IPYTUE KUBBIE OPTaHU3MBI;

- Oe3zomacHOro oOOpaiieHus C TOPIOYMMH ¢ TOKCUYHBIMHM  BEIIECTBaMH,
71a60paTOPHBIM 000PYAOBAHUEM;

- IPUTOTOBJICHUSI PACTBOPOB 3aJJAHHOM KOHIICHTPAIIUK B OBITY U Ha MPOU3BOJICTBE;
- KPUTHUYECKOU OIIEHKU JIOCTOBEPHOCTU XUMUYECKON UH(POpPMAIIUHU, MTOCTYHAIOIICH
U3 Pa3HbIX HCTOYHUKOB.

IMPOBEPKA M OIIEHKA 3HAHUHM U YMEHUM YUYAIIIUXCS

Pe3ynpTaThl 00yueHuUs1 OLIEHUBAIOTCA 1O MATHOAIBHOU cucteMe. Ilpu oneHke
YUHUTBIBAIOTCS CIEAYIOLIME KaUeCTBEHHbIE TOKA3aTEeIN OTBETOB:
rTyOrHa (COOTBETCTBUE U3YUEHHBIM TE€OPETUUECKUM 0000IIEHUSM);
OCO3HAHHOCTH (COOTBETCTBHUE TpeOyeMbIM B NPOrpaMME YMEHUSIM MPUMEHSTh
MOJIYYCHHYIO HH(POPMAIIHIO);
MOJIHOTA (COOTBETCTBUE 00bEMY IIPOrpaMMbl U HH(MOPMAITUN YUCOHUKA).
[Ipu olleHKE YYMUTHIBAIOTCS YHCIO U XapaKTep OMIMOOK (CYIIECTBEHHBIE WU
HECYIIIECTBEHHBIE).
Cy1iecTBeHHbIE OIIMOKH CBSI3aHbl C HEJOCTATOUHOM ITyOMHOW M OCO3HAHHOCTBIO
oTBeTa (HarpuMep, YYCHHK HEMPABWIBHO yKa3aJl OCHOBHbBIC MPU3HAKU TOHSTHUH,
SBJICHUM, XapaKTEepPHbIC CBOMCTBA BEIECTB, HEMPABWILHO CHOPMYIHPOBAI 3aKOH,
MpaBUJIO W T.M. WIM YYEHUK HE CMOT NPUMEHHUTh TEOPETUYECKHE 3HAHUS IS
0OBACHEHHUS U MPEACKa3aHUs IBJICHUH, YCTaHOBIIECHUS
NPUYUHHO-CJIEICTBEHHBIX CBS3€H, CPABHEHUSI M KJIIACCU(PUKALIMK SIBJICHUM U T. 11.).
HecymiectBeHHble OIIMOKM ONPENENSIOTCS HEMOJHOTOM OTBeTa (Hampumep,
yIylLIEeHUE U3 BUAa KaKoro-inbo HexapakTepHoro ¢akTa npyu ONUCAHUU BEILECTBA,
npouecca). K HUM MOXHO OTHECTH OTFOBOPKH, OMNMCKH, JAOINYIICHHBIE IO
HEBHMMATEJILHOCTH (HampuMmep, Ha JBa M Oojee YpaBHEHUS PEaKIMil B MOJIHOM
MOHHOM BHJIC JIOMYIIIEHA O/THA OIIMOKAa B 0003HAYCHUH 3apsijia NOHA).
PesynbraThl 00yueHus MPOBEPSIOTCS B MPOIECCE YCTHHIX U MMUCHMEHHBIX OTBETOB
VYaIIUXCS, @ TAKKE TPU BBHITTOJTHEHHH UMH XUMHAYECKOTO SKCTIEPUMEHTA.
Ol1ieHKa TEOPETUUECKUX 3HAHUM



Ommemka «5»: OTBET MOJHBIA U MPAaBUJIbHBIA HA OCHOBAaHUM M3YyYEHHBIX TEOPUIL;
MaTepual U3JI0KEH B  OINPEICICHHOM JIOTMYECKOM MOCIeA0BaTeIbHOCTH,
JUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITEIHHBIN.

Ommemka «4»: OTBET MOJHBIM U MPAaBUJIbHBIA HA OCHOBAaHUM U3YyYEHHBIX TEOPUI;
MaTepHall U3JI0’KEH B OIMPEICIICHHON JTOTUYECKOM MOCIeI0BATENbHOCTH, IPH STOM
JIOMYIIEHBI JBE-TPU HECYIIECTBEHHBIE OIIMOKH, MCIPABJICHHBIE MO TPEOOBAHUIO
YUUTETIS.

Ommemka «3». OTBET TOJHBIN, HO MPHU 3TOM JOIYIICHA CYIIECTBEHHAs OIIMOKa
WJIYA OTBET HEIOJIHBIM, HECBI3HBIM.

Ommemka «2»: IpA OTBETe OOHAPY)KEHO HEMOHUMAHWE YYAIlUMCS OCHOBHOTO
comepkaHusl ydeOHOTO Marepuajga WIH JIONMYIICHB CYIIECTBEHHBIC OIITHOKH,
KOTOPBIE yUaITUICS HE MOYKET UCIIPABUTH MTPH HABOMSIINUX BOTIPOCAX YIUTEIS.
Ommemxka «1»: OTCYTCTBUE OTBETA.

OrneHKa 9KCIIEPUMEHTAIBHBIX YMEHUM

OneHka CTaBUTCSI Ha OCHOBAaHMM HAOJIOJCHUS 3a Yy4YallUMCS U MHCHbMEHHOTO
oTdeTa 3a padory.

Ommemka _«5»: paboTa BBINIOJHEHA TIOJHOCTBIO U TMPABWIBHO, CJI€TAHBI
paBUJIbHbIC HAOIIOIEHUS M BBIBOBL; SKCIIEPUMEHT MIPOBEJICH MO MIaHY C YYETOM
TEXHUKA O€30MacHOCTH W MpaBWiI pabOThl C BEIIECTBAaMH U OOOpPYIAOBaHHUEM;
MPOSIBJIICHBl OPTaHU3AIMOHHO-TPYAOBBIE YMEHHUS (MOAJECPKUBAIOTCS YHUCTOTA
pabouero MecTa U OPSI0K Ha CTOJIe, SKOHOMHO HCITOJIB3YIOTCSI PEaKTHUBHI).
Ommemka _ «4»: paboTa BBINIOJIHGHA TMPABWIBHO, CJCIAHBI  IPaBUJILHBIC
HAOTIOACHUS U BBIBOJIBI, HO TIPH ATOM DKCIIEPUMEHT MPOBEACH HE MOTHOCTHIO MU
JOMYIIEHBI HECYIIECTBEHHBIE OMMUOKHU B padOTe C BELIECTBAMU U 000PYJOBAHUEM.
Ommemka «3»: paboTa BBINOJHEHA MPABWIBHO HE MEHEE YeM HAIOJIOBUHY WIIH
JIOMyIIIEHA CYIIECTBEHHAs OIMMOKAa B XOJE OKCIIEPUMEHTa, B OOBSICHCHHH, B
oopMieHUU pabOThI, B COOJIIOICHUN TIPABUII TEXHUKN O€30MMaCHOCTH MpU padoTe
C BeEIIeCTBAMH M OO0OPY/IOBaHHMEM, KOTOpAasl HCIPABISETCS MO TPEOOBAHHIO
YUUTETIS.

Ommemka «2»: NONyIeHBl JBe (M 0oJiee) CYIIECTBEHHBIE OIMMOKH B XOJ€
AKCIIEpUMEHTa, B OOBSICHEHHH, B OGOPMIIEHUU PaOOTHI, B COOJIOCHUN TMPABUII
TEXHUKHA O€30MacHOCTH IMPHU padOTe C BEIIeCTBAMH M 00OPYIOBaHUEM, KOTOPHIE
yUYaluicsa He MOKET UCTIPABUTD JIaXKe TI0 TPEOOBAHHIO yUUTEIIS.

Ommemka  «I»:paboTa HE BBIIOJHEHAa, Y  YYalIerocs  OTCYTCTBYIOT
AKCIIEPUMEHTAJILHBIC YMCHHSI.

OneHka yMEHHI pelaTh SKCIIEPUMEHTAIBHBIEC 3aa41

Ommemka «5». TUIAH PELICHUs COCTABJIEH NPABUIIBHO; MPABUIIBHO OCYLIECTBIICH
noa00p XMMHUYECKHX PEaKTHBOB M O0OpPYIOBAHMUS; AAHO MOJHOE OOBSCHEHUE U
CIEJIaHbl BBIBOJIBI.

Ommemka «4»: INAaH PEIIEHUsT COCTABJIEH MPABUJIBHO; MPABHIBHO OCYIIECTBIICH
no100p XMMUYECKUX PEAKTHUBOB U 00OpPYAOBaHUS, PU 3TOM JIOMYIIEHO He OoJiee
JBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUH U BBIBOJIAX.




Ommemka «3»: TIIAH PEIIEHUS COCTABJICH MPABUILHO; MPABWILHO OCYIIECTBIICH
no00p XMMUYECKUX PEAKTUBOB U OOOpPYAOBaHMS, HO JOMYyIIEHA CYIECTBEHHAS
omuoOKa B 00BSICHECHUH M BBIBOIAX.

Ommemka «2»: Oonyuienwvl 1Be (1 0ojee) CyIIeCTBEHHbIE OIIMUOKM B IUIaHE
pelieHusi, B mogoope XMMUYECKUX PEaKTUBOB M O0OpPYJOBaHUS, B OOBSICHEHUU U
BbIBO/IaX. Ommemka « 1»: 3aja4ya HE pelieHa.

OneHka yMEHUM peliaTh pacyeTHbIC 3a/1a4u

Ommemka «J3»: B JOTUYECKOM PACCYKJICHHM M PEIICHUH HET OIMOOK, 3ajada
perieHa paroHaIbHBIM CIIOCOOOM.

Ommemka «4». B JTOTHYECKOM PACCYXKICHUU M PEIICHUU HET CYIIECTBEHHBIX
omuO0K, HO 3aja4a perieHa HepalrmoHaILHBIM CIIOCOOOM HITH JOMYIIEHO He Ooee
JIBYX HECYIIECTBEHHBIX OIHOOK.

Ommemka «3»: B JIOTHUYECKOM PACCYXIACHUM HET CYIIECTBEHHBIX ONIMOOK, HO
JIOTTyIIIEHA CYIECTBEHHAsI OITMOKA B MAaTEMaTUYECKUX pacueTax.

Ommemka «2»: AMEIOTCS CYIIECTBEHHBIE OIIMOKU B JJOTHYECKOM PACCYXKIACHUU U
pewmieHun. Ommemxa «1». 3a7a4ya He pelicHa.

OrneHka MUCbMEHHBIX KOHTPOJIBHBIX PaboT

Ommemka «5»: OTBET TIOJHBIA W TPaBUIBHBINA, BO3MOXXHA HECYIIECTBEHHAS
omuoKa.

Ommemka «4»: OTBET HEMOJHBIN W TOMYIIEHO HE 0oJiee TBYX HECYIIECTBEHHBIX
OIHOOK.

Ommemxka «3»: paboTa BBIIIOJHEHA HE MEHEE YEM HAIOJIOBUHY, JOIYIIEHA OJHA
CYIIIECTBEHHAS ONTHOKA U ABE-TPU HECYIICCTBEHHBIC.

Ommemka «2»: paboTa BBINOJHEHA MEHEE 4YEM HAIMOJOBUHY WU COACPKUT
HECKOJIbKO CYILIECTBEHHBIX OLIMOOK.

Ommemxa «1»: paboTa HE BBIIIOJTHEHA.

[Ipu oreHKE BBIMOTHEHUS MHCHbMEHHOM KOHTPOJLHOM pPabOThl HEOOXOIUMO
YUUTBHIBATh TPEOOBAHMS €IMHOTO OpPorpaduyecKoro pekuma.

OTMeTKa 3a WTOTOBYIO KOHTPOJIbHYIO PaOOTy KOPPEKTUPYET MPEIIIECTBYIONTNE
OTMETKH 32 YETBEPTh, MMOTYTOAHE, TO/I.

JIuteparypa nJis yuures:
- OCHOBHAA:
1. Pymsutuc I'.E., ®enpaman @.I'. Xumus 10 kmace. M.: [Ipocsemenue, 2019
2. bpeiirep JL.M., baxenoBa A.E. Temarnueckoe miaaHupoBanue. Xumus 8-11
kiaccel o yueOHukam Pymsutuca I'.E., ®enpamana @.I'. Boarorpana: Yuutens,
2000.
3.I'apa H.H. Xumus. Ypoku B 10 knacce. M.: [Ipocsemenue, 2009.
4. Xomuenko N.I'. COopHHK 3a/1a4 ¥ yIIpaXKHEHUI M0 XUMUHU.
- 0ONOIHUMENbHASL:
byukyc I1.®. Kaura mist ureHus no opranudeckord xumuu — M.: IIpocselenue,
2009
3aitueB O.C. PazHoypoBHEBBIE 3a1aHus 110 Kypey xumuu 15 10 kimacca (Tectol u
poBepovHbIe 3a1anus). — MockBa 1998.
Jluteparypa s yyamuxcst



- OCHOBHAA:
1. Pymzutuc I'.E., ®enpaman @.I". Xumus 10 knacc. M.: IIpocsemnienue, 2019

2. Xomuenko N.I'. COopHUK 337124 ¥ YIPOXKHEHUHN 10 XUMUH.

- 0ONOIHUMENbHA.!

1. Xumuueckue HuTepHeT-pecypebl (Xumus Uisl MIKOJbHUKOB, 3aHUMAaTEIbHAs
xumus EI'D)

http://him.1september.ru/index.php— sxypHan «XuMus».
http://him.1september.ru/urok/-MaTepuaist K ypoxy.

www.km.ru/education - yueOHbIe MaTepuanbl W cioBapu Ha caite «Kupwmr u
Medommit»

http://djvu-inf.narod.ru/ - snexTponHas OuOIMOTEKA MPUIOKEHHS K ITPOTPaMME.
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