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IHHOACHUTEJBbHAA 3AIINCKA

VY4eOHbIil mpeaMer «XUMHs» Ha YPOBHE YIIIYOJEHHOTO M3YYEHHUS 3aHHMAET BAaKHOE MECTO
B CHCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHus yuwammxcs 10—I11 kmaccoB cpemHeil MIKOJIBIL.
W3ydyenne mpeamera, peanu3dyemMoe B ycioBusX —auddepeHImpoBaHHOTO, TPOPUIBHOTO
o0y4yeHHsI, TPU3BAHO O0ECIEYUTh OO0IIEC00Pa30BATEIbHYI0 M OOUICKYIBTYPHYIO MOJITOTOBKY
BBIITYCKHUKOB ILIKOJIbI, HEOOXOAUMYIO JJI afanTalul MX K ObICTPO MEHSIOIIMMCS YCIOBUSAM
KHU3HU B COLIMYME, a TAKXKe Ui IPOJOJIKEHUs OOY4YEeHHs B CPEAHUX CHEIHMAJIbHBIX U BBICIINX
y4€OHBIX OPraHU3aLUAX, B KOTOPBIX XUMHUSI ABJISETCS OJHOW U3 IPUOPUTETHBIX TUCLMILIMH.

B nmanHOl mpumepHol paboueil mporpamMme Ha3HAYCHHE IpPeAMeTa «XHUMHS» IOJydaeT
HOAPOOHYIO ~ MHTEPHNPETALHUI0 B COOTBETCTBUM € OCHOBOIIOJATalOUIMMU  IOJIOKEHUSMHU
Cranpgapra 0 B3aMMOOOYCJIOBJIEHHOCTH L€, COAEp)KaHUS, PE3YyIbTaToB  OOY4YEHMS
U TpeOOBaHMN K YPOBHIO TIOATOTOBKM BBITYCKHUKOB. CBHIETENBCTBOM TOMY SBIISIOTCS
CJIEIYIOIIKE BBIIOIHSAEMbIE IPOrpaMMON (PyHKIINHU:

MH(OPMALlMOHHO-METOAUYECKAsl,  peaju3alus  KOTOpod  oOecreurmBaeT  IOJydyeHHue
IpEJCTaBICHUS O LIeNIAX, COJIepKaHUU, OOLIel cTpaTeruu 00y4eHus, BOCIIUTaHUs U pa3BUTHS
00yyaroIuxcst CpeICTBAMU IPEMETa, U3Yy4aeMOro B paMKaxX KOHKPETHOI 0 npoduis;

OpraHM3allMOHHO-TUIAHUPYIOIAsl, KOTOpas NpeAycMaTpuBaeT OIpelesieHHe: IPUHIUIIOB
CTPYKTYPHUPOBaHUS U TI0CJIEZIOBATEILHOCTH U3YyYEHUS y4eOHOTro Mmarepuaa,
KOJIMYECTBEHHBIX W KaYECTBEHHBIX €ro XapaKTePHCTUK; MOIXOAO0B K (HOPMUPOBAHHIO
COJIepKATEIbHON OCHOBBI KOHTPOJIS U OLIEHKH 00pa30BaTENbHBIX TOCTHIKEHUN 00yJaromuXxcs
B paMKax UTOTOBOH aTTeCTalluy B OpME €ANHOTO TOCYAAPCTBEHHOTO SK3aMEHa 110 XUMUH.
[Iporpamma it yriuyOn€HHOTO WM3Y4YEHHS XHMHUU: YCMAHAGIUGAem  HWHBAPHUAHTHOE

IOPEIMETHOE COJepXkKaHue, 00s3aTeIbHOe JUIsl H3YYEHHUS B paMKax OTIENbHBIX Hpoduiei,

npeoycmampusaem paclpelelieHue U CTPYKTYpUpPOBaHUE €ro 10 KjaccaM, OCHOBHBIM

coJiepKaTeNbHbIM JIMHUAM/pa3jienaM Kypca; oaém TpHUMEpHOE paclpeseieHne y4eOHOro

BPEMEHHU, PEKOMEHIYEeMOro JUIsl M3y4YeHMs OTAEIbHBIX TeM; npeodnazaem TPUMEPHYIO

MOCJIEI0BATENbHOCTh M3YUYEHMsI y4eOHOro marepuana C y4ETOM JIOTUKH IOCTPOEHHS Kypca,

BHYTPUIIPEIMETHBIX M MEXIIPEIMETHBIX CBS3EH; 0aém Mmemoouueckyio unmepnpemayuro 1eynen

W 3a7]a4 U3y4YEeHHs IpeaMeTa Ha yriayOJa€HHOM YpOBHE C yYETOM COBPEMEHHBIX MPHOPUTETOB

B CUCTEME CpEIHEro oOpa3oBaHMs, COJEP)KATEIbHOM  XapaKTEPUCTHUKU  IUIAHUPYEMBIX

pe3y/lbTaTOB OCBOEGHMSI OCHOBHOM oOpazoBartenbHOil mporpammbel COO  (JUYHOCTHBIX,

METaIpeIMETHBIX, MPEJIMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHJIOB YU€OHO-TI03HABATEIbHBIX

NeMcTBUI yUeHUKA IO OCBOCHHUIO COJIEPKAHUS MIPEAMETA.

I[lo BceM Ha3BaHHBIM MO3ULMSIM B IIpOrpaMMe NPEAYCMOTPEHAa IMPEEeMCTBEHHOCTh
¢ 00y4eHHuEM XUMHH B OCHOBHOMH IIKOJIE.

JlanHasi mpuMepHasi Iporpamma CIyXHUT OPUEHTHPOM JII COCTAaBJICEHUS aBTOPCKUX pabOdMx
nporpaMM. 3a TMpeaersaMd  YCTaHOBJIEHHOW MporpamMmol o0si3aTeabHOW (MHBapUaHTHOMN)
COCTABIISIIONIEH COACp)KaHUSI TIpeaMeTa «XHUMHS» OCTaéTcsa BO3MOXXHOCTH BBIOOpa €ro
BapHaTUBHOW COCTABIISIIOIIEH, KOTOPast JOJKHA OIMPENEsThCSl B COOTBETCTBUU C HAIlPaBJICHUEM
KOHKPETHOT0 Ipoduiisi 00ydeHus. ABTOpaMu paboYuX MPOrpaMM MOXKET ObITh NMPeI0KEeH HHON
MOJXO0/1 K CTPYKTYPUPOBAHHIO Y4eOHOTO MaTepualla U MOCIEeJ0BATEIbHOCTH €r0 N3YUeHHs], CBOE
BUJICHUE TyTe M croco0oB (OPMUPOBAHUS CHCTEMBl NPEAMETHBIX 3HAHWW, YMEHHH U BHUJOB
y4eOHOI JesTeIbHOCTH, a TAaKXKe CHUCTEMBI CIIOCOOOB M METOAWYECKHX MPHUEMOB IO Pa3BUTHIO
Y BOCITUTAHUIO 00yYaIOIINUXCSI.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUSI»



B cootBercTBUM ¢ KOHIeNTyanbHbIMU MoJ0keHUAMU PI'OC COO o0 Ha3HAYEHUH NMPEIMETOB
06a3oBoro u yrnyOnéHHoro ypoBHeH B cucteme auddepeHunpoBaHHOTO OO0y4eHHUs Ha
3aBepmiaromieid cryneHu mkoibl (10—11 xmaccel) y4ueOHbBIN mpenMeT «XWMHs» Ha YpPOBHE
yriayOnEHHOrO M3y4YeHHUs HAINpaBiI€H Ha pead3aldio IMPEEMCTBEHHOCTH C MOCIEIYIOIUM
ATAIOM TOJIYYEHUS] XUMUYECKOTO 00pa30BaHMsl B paMKaxX M3y4YeHHUs CIEIHATIbHBIX €CTECTBEHHO-
HAyYHBIX U XMMHUYECKHUX ITUCIHUIUIMH B By3aX M OpraHU3alUsAX CpeIHEro MnpodeccruoHalIbHOTO
oOpa3oBaHus. B 310l cBs3u uM3ydeHue nmpeamMera «XHUMUs» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIUpeHUEe U yriayOJeHHe TEeOPEeTUYECKOW U MPAKTUYECKOW MOATOTOBKH OOYYarOUIUXCA,
BBIOpaBIIMX OMpeesEHHBIN Mpoduiib 00ydeHus, B TOM YHUCIE C MEPCIEKTUBON MOCIEAYIOLIEro
NOJYYCHUs] XHUMHUYECKOro OOpa3oBaHUS B CPEAHMX CIEHUAIBHBIX | BBICIIUX Y4E€OHBIX
opranuzanusax. Hapsay ¢ atum, B ceere TpeboBanuit @I'OC COO k mraHupyeMbIM pe3ylibTraTaM
OCBOCHHUSI OCHOBHOU 00pa3oBaTEbHON MPOrpaMMBI CPEIHEro OOMIEr0 OOpa30BaHUs W3YYCHUE
npeaMera «XUMUS» OPUEHTHPOBAHO TAKXKE Ha PEIICHUE 3aJady BOCHUTAHMS W COLUAIBHOIO
pa3BUTUA O0yYaromuxcs, Ha GOPMUPOBAHUE Y HUX OOIIEHHTEIUIEKTYaJbHbIX YMEHHUH, yMEHUN
paloHanu3auyl  y4eOHOro TpyAa | O0OOIIEHHBIX CMOCOOOB JESATENBHOCTH, HMEIOLIUX
MEXKIUCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocrapngomuMu  npeamMeTa «XUMHs» Ha YpOBHE YIIyONEHHOTO W3YYEHHUS SBISIOTCS
yrayonéHubie Kypcel — «Opranundeckas xumus» u «OO0mmas u HeopraHudeckas xumus». [lpu
OINpE/ICNIEHUN IOJIXO0J0B K OTOOpY U CTPYKTYpPHOH OpraHM3ali COAEpKaHHUsS 3TUX KypCOB
B IIporpamMMe 3a OcCHOBY TmpuHATH mnonoxkeHuss DPI'OC COO o paznuuusx 06a30BOro
U yri1yOJE€HHOTO YpOBHEN U3yUeHUs IpeaMeTa.

OcHoBy cojnepkanus KypcoB «Opranudeckas XuMusi» 1 «O0Ias ¥ HeOpraHUUecKas XUMUS
COCTaBIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW W YMEHHM, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
U3YYEeHUS TpeaMeTa. ITa CHUCTeMa 3HAHUN TMOJlydaeT OMNpelesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXXHOCTh 3HAYUTENBHOTO yBEIWYEHHUS OO0bEMA 3HAHUH O XUMUYECKUX DJIEMEHTax
Y CBOMCTBAX UX COEAMHEHUN HA OCHOBE PACIIUPEHUS U YIIyOIeHUs MPEJCTaBIEHUN O CTPOCHUN
BEIIECTBA, XMMHYECKON CBSI3M U 3aKOHOMEPHOCTSIX MPOTEKaHUs PEaKIHi, paccMaTprUBacMbIX
C TOYKHU 3pEHMS] XUMUYECKOW KMHETUKU U TEPMOAMHAMUKH. V3ydeHne nepuoauueckoro 3akoHa
u [leppoguueckoil  CUCTEMBl XMMHMYECKMX DJIEMEHTOB 0Oa3MpyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPECTABICHUAX O CTPOEHUH aToMa. XHUMHMUECKasl CBA3b OOBSCHIETCA
C TOUKM 3PEHHUS PHEPreTHUECKUX HM3MEHEHUil mpu e€ o0pa3oBaHMM M pa3pylICHUH, a TaKxkKe
C TOYKM 3pEHUS MeXaHu3MOB e€ oOpa3oBaHMs. VI3ydeHuWe THUIOB peakiuil JONOJIHIETCS
(bopMUpOBaHKEM TpEeACTaBIECHUI 00 3JIEKTPOXUMHUECKUX MPOLIeccax U 3JIEKTPOIN3€ paciyiaBoB
Y PacTBOPOB BEIIECTB. B Kypce OpraHmyeckol XWMHU TPU PACCMOTPEHUH PEAKIIMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yaemnseTcss oco0oe BHUMaHUE BOIpocaM 00 3JIEeKTPOHHBIX 3 dexTax,
0 B3aUMHOM BIIUSIHUSI aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX peaklni.

Ocoboe 3HaueHHWE MMEET TO, YTO Ha COJIEpKAHHME KYpCOB XHUMHUH YIIyOJIEHHOTO YpPOBHS
U3y4eHHsl JUIs KJIACCOB OMNpenenéHHoro mnpopuis (TJaBHBIM 00pa3oM Ha HUX CTPYKTYpY
U XapakTep JONOJHEHUH K o0Iel cucreMe NpeAMETHBIX 3HAHWH) OKa3bIBAIOT BIHMSIHUE
CMEXHbIE TIpeaMeTsl. Tak, HampuMep, B COACpXKAHUM MNpEeAMETa JUIsl KJIAcCOB XHMMKO-
¢uznueckoro npoduist Oosbllioe 3HaUY€HUE OYAYT MMETh 3JIEMEHThl yueOHOro marepuaia Mo
oOuieit xumun. [Ipu n3ydeHun npeamera B JaHHOM Cilydae aklIeHT Oy/eT cenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSI, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B QU3KKE: aTOMHO-MOJIEKYJISIpHas
Teopusi (MOJIEKYJsIpHas Teopusl B (pU3HMKE), 3aKOHBI COXPAHEHHUS MAacChl U SHEPTUH, 3aKOHBI



TEPMOJUHAMMKH, SJIEKTPOIN3a, IPEACTABICHUSA O CTPOCHUH BEIIECTB U JP.

B TO Xe Bpems B cOAep)KaHMM MpeAMeTa I KJIACCOB XMMUKO-OMOJOTMYECKOro Mpoguiis
00BN yAETbHBIN Bec OyAeT MMEeTh OpraHuyueckas XuMus. B 3ToM ciydae mpemocTaBiisieTcs
BO3MOXHOCTB JIJIs1 00jiee 00CTOATEIBHOTO PAaCCMOTPEHHSI XUMHUYECKOW OpraHU3aliy KIETKH KakK
OMOJIOIMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEPY, TaKHUE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIH/Ibl, OCNIKH, YIJIeBOJIbl, HyKJI€MHOBbIE KUCIOTH! U Ap. Ilpu 3TOM 3HaHMSA
0 COCTAaBE€ M CBOMCTBAX IPEICTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKMX BEIIECTB CIIY’KaT
OCHOBOMH U1l U3y4EHHUs CYILIHOCTH MPOLECCOB (POTOCUHTE3a, IbIXAHUS, TUILEBAPEHUS U P.

B nnane ¢popMupoBaHus OCHOB HAyYHOTO MMPOBO33PEHHs, OCBOECHUS OOIIEHAyYHBIX METOJIOB
IIO3HAHMS U ONBITA IPAKTUYECKOTO IIPUMEHEHMsS HAy4HbIX 3HAaHUM HW3Yy4ECHHE IIpEeIMeTa
«XuMuUs» Ha YrIyONEHHOM YpOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBSA3SIX C YYCOHBIMH
npeMeTaMH, BXOJSIIMMHU B COCTaB MpeIMEeTHBIX obnacteit  «EcTecTBEHHBIE HAyKH»,
«MaremaTtndeckue Haykn» U «I 'yMaHUTapHBIC HAYKI.

HEJIX U3YUYEHUSA YYEBHOTI'O IPEJMETA «XUMMUSI»

[Ipn wuszydenun yudeOHOro mpenMera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE, TaK K€ Kak
B OCHOBHOI U cpefqHell mikose (Ha 0a30BOM YPOBHE), 3a/ladeil MepBOCTENEHHOW 3HAYMMOCTHU
ABIsIeTC (POPMHUPOBAHUE OCHOB HAYKH XUMHH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPAaKTUYECKOH JEesTeTbHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJBTYpHI.
Pemenue 31oit 3a1aun Ha yrTyOJIEHHOM YPOBHE M3YUCHHS TIPEIMETA MPEATIOIAracT peaan3auio
TaKuX IIeJeH, KaK:
dbopMupoBaHHE TPEJCTABICHUI: O MaTepUaIbHOM EAUHCTBE MHpPA, 3aKOHOMEPHOCTSAX

Y TIO3HABAaEMOCTH SIBIICHUI MPHUPOJBI; O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U €&

BeJylIeil poliu B 0OECIIEUeHUU YCTOMYHBOTO PAa3BUTHUS UEIOBEUYECTBA: B PEUICHUH MPOOJieM

HKOJIOTUYECKOM, DHEPreTMYecKoW | MUIIEBOM OE€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,

CO3JIaHUM HOBBIX MaTE€pHUaIOB, HOBBIX HCTOYHHUKOB 3HEPTUH, B 00ECIIEYEHUN PAL[IOHAILHOTO

IPUPOJIOTIONB30BaHNSA, B (JOPMHUPOBAHUU MHPOBO33PEHHS U OOIIEH KyJIbTYpHl YellOBEKa,

a TaKKe IKOJIOrMYecKd 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10POBbIO M IPUPOIHOMN CPELE;
OCBOEHHUE CHCTEMBbl 3HAHUH, JIEKAIIMX B OCHOBE XMUMHYECKOM COCTABIISIIOIIEH €CTECTBEHHO-

HAyYHOM KapTUHBI MHpa: (YHIAMEHTAIBHBIX MOHATHH, 3aKOHOB W TEOPUH XHWMUH,

COBPEMEHHBIX NPEICTAaBICHUNH O CTPOCHMM BEIIECTBA Ha pa3HBIX YPOBHSAX — AaTOMHOM,

HMOHHO-MOJIEKYJISIPHOM,  HaJMOJEKYJISIpHOM, O TEPMOJAMHAMHYECKUX M KMHETHYECKUX

3aKOHOMEPHOCTSIX ~IMPOTEKaHWsl XMMHYECKHUX pEeaklUud, O XMMHMYECKOM paBHOBECHUH,

pacTBOopax | IMCHEPCHBIX CHCTeMax, OO0 OOmuX HAy4YHBIX MPHHIUNAX XHUMHYECKOTO

IIPOU3BO/ICTBA;
dbopMupoBaHUe y 00y4alOLIMXCS OCO3HAHHOI0 MOHUMaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX

XUMHUYECKUX 3HAHUH JIJ1s1 00'bSICHEHHUS KJIHOUEBbIX /el U Npo6JieM COBPEMEHHOM XUMUH;

JUIsl  OO0'bSICHEHUSI U MPOTHO3WPOBAHUS SIBJEHUHM, UMEWIUX €eCTeCTBEHHO-HAYYHYI0

NpUpOAY; TPaMOTHOTO pellleHus MpoO6JieM, CBS3aHHBIX CXMMHEH; MPOrHO3UPOBAHUS,

aHa/u3a M OLIEHKHM C MO3ULMHA 3KOJIOTMYecKON 6e30MacHOCTH MOCJAeACTBUN ObITOBOM

Y IPOX3BO/ICTBEHHOM JlesiTeJIbHOCTH 4eJI0BEeKa, CBSI3aHHOM C XUMHUYECKUM

IPOX3BO/ICTBOM, UCNIOJIb30BAaHUEM U MIePepPabOTKOM BeleCTB;
yriyOJieHue MpeACTaBICHUN O HAyYHBIX METOJaX MO3HAHUs, HEOOXOMUMBIX JIJII MPUOOpETEHUS

YMEHUH OpPHEHTHPOBATHCS B MHUPE BEUIECTB U OOBSICHEHUS] XUMHUYECKUX SBICHUH, HMEIOIINX

MECTO B IIPHPO/IE, B TPAKTHUYECKOMN JICATEIHEHOCTH M MTOBCETHEBHOMN JKU3HU.



B mane peanuzanuu  1epBOOYEPEHBIX BOCHMUTATENBHBIX M Pa3BUBAIOUIMX  (YHKIUI
IIEJIOCTHOM CHCTEMBI CpeqHero oO0Iero oOpa3oBaHUsS MPHU HM3YYCHUHU Mpeamera «XUMHsS» Ha
yrIIyONnEHHOM YPOBHE 0CO0YIO aKTyaJbHOCTh MPHOOPETAIOT TAKUE LIEIH U 331a4H, KaK:
BOCIIUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SBICHHA NPUPOABI, YBAKEHHsS K IPOLIECCY

TBOpYECTBA B OOJIACTM  TEOPETUYECKMX W NMPHUKIAIHBIX  UCCIEAOBAaHMNA B XMMUH,

dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS

HAYKH;
pa3BUTHE  MOTHBALMM K OOYYEHHIO U MO3HAHHUIO,  CIIOCOOHOCTEH K CAMOKOHTPOIIO

Y CAaMOBOCIIMTaHHUIO HA OCHOBE YCBOEHUS 00OIIEUEIOBEUYECKUX [ICHHOCTEHH;
pa3BUTHE II03HABATEJIbHBIX WHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN

oOyyaromuxcsi, (OPMHPOBAHHE Y HUX CO3HATEIBHOTO OTHOIICHUS K CaMOOOpa30BAHHUIO

U HETIPEPBIBHOMY ~ OOpa3oOBaHHIO  KaK  YCJIOBUIO  YCIEIIHOM  MpodecCHOHAIbHON

U OOILIECTBEHHOM  JEATENBHOCTH; OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY  370POBBIO

¥ TIOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;
dbopMUpOBaHNE YMEHHI U HABBIKOB Pa3yMHOT0 MPUPOIONOIb30BAHMS, PA3BUTHE YKOJIOTHUECKOM

KYJIBTYpbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOM J1eATEeIbHOCTH.

MECTO YYEBHOI'O ITPEJIMETA «XXUMUS» B YYUEBHOM IIJIAHE

VY4eOHbIil mpenMer «XuMus» yriiyOoJ€HHOTO YPOBHS U3YyY€HUS BXOJUT B COCTAB MPEIMETHOU
obnmactu «EcrtecTBeHHble Hayku». Ero wusyueHue mnpeaycCMOTPEHO B KJIacCaxX €CTECTBEHHO-
HAyYHOTO MPOQIIIS, HAIPUMEP XUMHUECKHUX, XUMUKO-OMOJIOTUICCKIX U MEIUIMHCKHX. B 3THX
KJIaccax M3y4eHHe JAHHOTO IMpeaMeTa MPelyCMOTPEHO B 00bEMe yueOHOM Harpy3Ku He MeHee 3
y BHememto B 10 w1l kmaccax coorBerctBeHHO (o 105 41 Brom). B Tremarnueckom
IUTAHUPOBAHUM YKa3aH pe3epB yueOHOr0 BPEMEHH, KOTOPBI PEKOMEHIYETCs Ml peaan3aluu
ABTOPCKHUX TIOJXOJOB K HCIOJB30BAaHUIO pPa3HOOOpa3HbIX (opM opraHu3anuu y4eOHOTO
rpouecca.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XHUMMUSA»

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0YyYaroIMMMCS
MporpamMM CpeIHero OO0IIero 0oOpa3oBaHUS: JUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM.
Hay4Ho-meTonuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHMS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBCTCTBUU C CUCTECMHO-ACATCIBbHOCTHBIM IIoaxoaomM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YpPOBHE CpeaHero oOIiero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOIIHE COCTABIISIONINE: 0CO3HAHUEe O0YUAIOIIMMHUCSI POCCUHUCKOMN IpaXIaHCKON
UJICHTUYHOCTH; 20MOBHOCMb K CAMOPA3BUTHIO, CaMOCTOSITEILHOCTH W CaMOOIPEIEICHHUIO;
Haluyue — momugayuu K OOYUEHUIO;  20MOBHOCMb U CHOCOOHOCMb o0yJaromuxcst
PYKOBOJICTBOBAThCSl TMPHHATHIMUA B OOINECTBE MNpPaBUJIAMU KM HOPMaMH TOBCICHHS, HAIUYUE
MPaBOCO3HAHUS, YKOJIOTHUYECKON KYJIBTYPbI; CHOCOOHOCHb CTABUTH LIEIH U CTPOUTH KU3HCHHBIC
IIJIaHBL.

JIMYHOCTHBIEC PE3yJAbTAThl OCBOCHHUS MpeaMeTa «XHMHS» OTPAKaOT CPHOPMUPOBAHHOCTID
OMBITA TIO3HABATEIILHONW M MPAKTHYECKOW JESATEIBHOCTH 00YJaroNuXCsl B MPOIECCE PeaTH3aliiu



00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UHCJIE B YACTH:

1. 'pa’xaaHCcKOro BOCIUTAHMS:

OCO3HAHMS OOYYAIOIIUMHCS CBOUX KOHCTUTYIHMOHHBIX WIPaB M OOS3aHHOCTEH, YBaKCHHS
K 3aKOHY U MPABOIOPSIIKY;

MMpEaACTaBJIICHUA O COUAJIBHBIX HOPpMAX U IMpaBUjIaX MECKINYHOCTHBIX OTHOIIIECHUU B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTU IPU CO3JAHUH YUEOHBIX IPOEKTOB,
peleHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHThI APYTUX IpU
aHaJIM3€ Pa3IUYHbBIX BUJIOB YU€OHOI 1€ TEIbHOCTH;

2. [TaTpuOTHYECKOTr0 BOCTIMTAHUS:

HNCHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTCUECTBEHHOU XUMUHU;

YBaXXEHUS K MPOIIECCY TBOPYECTBA B O0JACTU TEOPUHU U MPAKTHUUECKOTO MPUIOKEHUS XUMHH,
OCO3HAaHHUA TOro, 4YTO HAaHHBIC HAYKW CCTb pPE3YyJIbTaT MJIMUTCIBbHBIX H3,6JIIOI[€HPII>1,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MMPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IOJIYYEHHUU W MOCIEAYIONIEM aHalu3e WH(OpMaluu
0 MEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOU XUMHUH;

3. IlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIOCOOHOCTH OLCHUMBATb CHUTyalluHd, CBA3AHHBIC C XUMHWYCCKUMHU SABJICHUSAMH, U IIPUHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IICHHOCTH,

TOTOBHOCTU OLICHUBATH CcBOE MMOBCACHHUEC U IMOCTYIIKKU CBOHUX TOBapI/IHICﬁ C HO3I/IIII/H>'I
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4. ®opMHUPOBAHHUS KYJILTYPHI 310POBbSI:

MOHMMAHUA IICHHOCTEH 3I0pOBOro U 0e30macHoro obpa3za JKHU3HH; HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofieHusl MpaBUi 0e30MacHOro OOpalIeHUs C BEIIeCTBaMU B OBITY, TOBCETHEBHOM >KW3HH,
B TPYJIOBOM JIE€ATEIBHOCTH;

IMOHUMAaHHA LHEHHOCTU MHpaBUJI WHAWUBUAYAJIBHOTO W KOJIJICKTHBHOTIO 0€e30I1aCHOTO IIOBEICHUA
B CUTYyaIlUsiX, VYIrPOXKAIOMIMX 30POBBI0 W KU3HU JIIOJIEH; OCO3HAHHS  IOCIEACTBHUI
Y HEMPUATHUS BPEIHBIX NIPUBBIYEK (YIOTPEOIEHUS aJIKOroJisl, HAPKOTHUKOB, KypEeHHUsI);

5. TpyaoBoro Bocnuranus:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHU B y4eOHO-HCCIIeI0BATENbCKON NEeSATEIbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX NEATEIBbHOCTH;

YCTAaHOBKH Ha aKTUBHOE yYacCTHE B PEIICHUH MPAKTUYECKUX 33]1a4 COLUATIbHON HAaNlpaBI€HHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeCca K MPAKTUIECKOMY M3YUEHHUI0 MPOPECCUil pa3IMdHOTO poja, B TOM YKCIIE HA OCHOBE
MMPUMCHCHUA MPEAMETHBIX 3HAHUH 110 XHUMUU,

YBa)XEHUS K TPYAY, JIIOASAM TPYyJa U pe3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHUIYalbHOW TPAaeKTOPUH 0Opa3zoBaHusi, Oymyiien
npodeccuu U peajau3aliil  COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YY€TOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa,

6. JK0JIOrMYeCKOro BOCIIMTAHUS:

AKOJIOTHYECKHU IIEJIECO00Pa3HOTO OTHOIIEHHUS K TPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

IIOHUMaHUs TJ100aJIbHOTO XapakTepa OSKOJIOTHYCCKHX HpO6J’IeM, BIIMAHUS JKOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBLHOM CPEbI;



OCO3HaHMsI HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTHKEHUM XHMHUHM Ui pEIIeHHs BOIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOT'O HENPUATUS JEHCTBUM, IPUHOCAUIMX BPEI OKPYKAIOIIEH IMPUPOAHOU Cpene, YMEHMs
NPOTHO3UPOBATh HEONArONpPUATHBIE HSKOJIOTUYECKUE IOCIEACTBUS  MPEIIPUHUMACMBIX
JEHCTBUN U NPEJOTBPALLATD UX;

HaJIM4YUS  Pa3BUTOIO  OJKOJIOIMYECKOIO  MBIIUICHUS, OKOJIOIMYECKOM KYJIbTYpbl, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HAIPAaBJICHHOCTH, YMEHMS PYKOBOJCTBOBAaTbCS UMU
B [I03HABATEJIbHOW, KOMMYHHMKAaTHBHOM M COLMAlIbHON IpaKTHKE, CHOCOOHOCTH M YMEHMS
AKTUBHO IIPOTUBOCTOATH UJIEOIOTUU XeMopoouu;

7. IleHHOCTH HAYYHOI'0 ITO3HAHMA:

MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAyKH M OOILECTBEHHOM
IIPaKTHUKU;

NOHMMaHMUA CHeuMUKd XUMHHM Kak HayKH, OCO3HaHus €€ poinu B (GpopMuUpOBaHUH
pPAllMOHATIBHOIO HAY4YHOI'O  MBILIUIEHUS, CO3JaHMM LIEJIOCTHOIO MpEeJCTaBiIeHUs 00
OKpYXXalollleM MHpe Kak O €JUHCTBE IPUPOIBI U YEJIOBEKa, B IO3HAHMM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH IpoOIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMMHUHU JJIsl COBPEMEHHOW IUBWIM3ALUHU: B €€
FYMaHUCTUYECKOW HAIpPaBJIEHHOCTH U BaXHOW POJM B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpPbl, B PELIEHUH TIJ00aIbHBIX HPOOJIEM YCTOMYMBOIO pa3BUTHsI YEJIOBEUECTBA —
CBIPBEBOM, DJHEPreTHYCCKOH, TMHUIICBOM U YKOJOTUYECKOW OE30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, 00ECIIEYCHUN YCIOBHI YCIIEUTHOTO TPY/Aa U AKOJOTHYECKH KOM(POPTHOH KU3HU
KaX/I0T0 WwieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHO! IPaMOTHOCTHU: NOHUMAHHUS CYIIIHOCTH METO/0B [TO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh IOJy4aeMble 3HAHUS U aHalu3a
U O0BACHEHMs SBJICHUHA OKPYKAIOIIET0 MHUpPA U MPOMCXOJAIIMX B HEM M3MEHEHUH; yMEHUS
JienaTb OOOCHOBAaHHBIE 3aKJIIOUYEHHUS HA OCHOBE HAy4yHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX
C LENBIO MTOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO HCIOJIb30BaTh XUMMYECKHE 3HAHUS Ul pelleHHs] MpodsieM
B PEAJIBHBIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATENBCKOMN ACATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K AaKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBUHM C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON e TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ysibTaThl OCBOCHUS y4EOHOro mnpeamera «XUMHUs» Ha YPOBHE CPEIHETrO
oOmiero  oOpa3oBaHMsI  GkIIOuarom: 3HAYUMble Ui (OPMHPOBAHUS  MHUPOBO33PEHUS
oOydaromuxcsi  MEX-JUCHUIUIMHApHbIE  (MEXIIpeIMETHble)  OOlleHay4yHble  TOHATHS,
OTpaKaloIl¥e IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpAa U CHEHU(PHUKY METOJO0B IO3HAHMS,
UCTIOJIb3YyEeMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, JHEPIHs, SBJICHUE, IpOLece,
cucTeMa, Hay4YHbIM (hakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIEIOBAHHE,
HaOJroleHne, M3MEpeHHe, SKCIEePUMEHT U Jp.); YHHUBepcaJbHble YydeOHbIe JeicTBUs
(mo3HaBaTeIbHbIE, KOMMYHHUKAaTHUBHBIE, PETYyJISTHUBHBIE), obecreunBaioniye (opMupoBaHUe
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH M COL[MAIIbHOM KOMIIETEHIIMM OO0YyYarolMuXcs; CIHOCOOHOCTh
00y4aroluXcsl UCIOJBb30BaTh OCBOCHHBIE MEXAUCHUUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS
Y YHUBEPCAJIbHBIC YUeOHBIE ICUCTBHUS B MIO3HABATEIHFHOM U COIMATILHOM MPAKTHKE.



MeranpegMeTHble  pe3ysibTaThl  OTPa)XalOT  OBJIAJCHWE YHUBEPCAJIbHBIMU  y4eOHBIMHU

MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHSIMU.

Osnadenue yHugepcaibHoIMU Y4eOHbIMU NOZHACAMENbHBIMU 0CHUCHBUAMU:

1. Ba3oBbIMU JOrHYeCKUMH AeiiCTBUSIMHU

CaMOCTOSITENIbHO  (hOPMYJHPOBATh UM aKTYAIM3HPOBAaTh  MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONpEIENATh LEJIU JeATeIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEpUU UX
JOCTH)KEHUSI, COOTHOCUTD PE3YJbTaThl AEATEIIBHOCTU C IOCTABJICHHBIMU LEJISIMHU;

UCIIOJIb30BaTh IIPY OCBOCHUU 3HAHUN IPUEMBI JIOTHYECKOTO MBIIIJIEHUS: BBIIEIATh XapaKTepHbIe
IPU3HAKU TIOHATHH M yCTaHaBIMBAaTh UX B3aUMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOIINE
HOHATHS Ul OOBSCHEHUS OTACTBHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMUYECKUX PEAKIIHNIA;

yCTaHaBJIMBATh MPUUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMHU SIBJICHUSAMU;

CTPOUTBH JIOTMYECKHE pacCYyXICHHS (MHAYKTHUBHBIC, EAYKTUBHBIC, 10 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B paCCMaTPUBAEMbIX SIBICHUSAX, (HOPMYIMPOBATH BBIBOJIbI
U 3aKJII0UCHMS,;

IPUMEHSATH B IIPOLECCE TO3HAHUS UCIIOIb3yEMbIE B XUMHM CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH,
peoOpa3oBbIBaTh MOJAEIbHBIE MPEJCTABICHUS — XUMMUYECKUI 3HaK (CMMBOJ) 3JIEMEHTAa,
XuMHu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW pEaKIuh — IPH PEUIeHUH Yy4eOHBIX
MIO3HABATENBHBIX U MPAKTUYECKUX 3a7ad, IPUMEHITh Ha3BaHHbIC MOJAEIbHBIE NIPECTABICHHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB MU3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEaKIIHiA;

2. Ba30BBIMH HCCJIEI0BATEIbCKUMH A€l CTBUSIMH

BJIaJIeTh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIHii;

(bopMynHMpoBaTh LETH U 33Jja4d UCCIIEJOBAHUS, UCIIOIb30BaTh IOCTABIEHHBIE U CAMOCTOSITEIbHO
c(OpMyYIMPOBAHHBIE BOMNPOCHI B KAUeCTBE HHCTPYMEHTAa IIO3HAHMUA U OCHOBBI  JUIf
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

BJAJ€Th HABBIKAMU  CAMOCTOSITENIbHOIO  IUIAHUPOBAHMS U MPOBEJEHHUS  YUYEHHUYECKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBAaTH yMEHMsI HaOdoAaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTaT, (popMyIHpoBaTh OOOOLIEHHUS M BBIBOJBI
OTHOCHUTEJIbHO JJOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEOBaHMS, COCTaBISATh OOOCHOBAHHBIN
OTU€T O IpojeNaHHON paldoTe;

nproOpeTaTh OMBIT YUEHUUECKOW HCCIe0BaTeIbCKOW M MPOEKTHOU AEATENIbHOCTH, MPOSBIATH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY MOMCKY METOJOB PEIICHUs MPaKTHYECKUX
3aJa4, MPUMEHEHUIO PAa3JIMYHBIX METOJIOB ITO3HAHHUS;

3. lIpuémamu padoTtsl ¢ HHpOpManuen

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WHGpOpManuy (HAy4dHO-TIOMYISIpHAs JUTepaTypa
XUMHUYECKOTO COJEpkKaHUs, CIpaBOYHbIE IMOcoOusi, pecypchl MHTepHeTa), aHAIU3UPOBAThH
WHPOPMALIMIO PA3JNYHBIX BUAOB H (JOPM TPEICTABICHHS, KPUTUYECKA OICHUBATH €&
JIOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

dopMynUpoBaTh 3ampOChl M MPUMEHATh PA3IUYHbIE METOABl TpU TIOMCKE U O0TOOpe
uHpopMaLru, HeOOXOMMOM [T BBIMOJIHEHHS YU€OHbBIX 3a/1au ONpPeaeIEHHOIO THIIA;

npuoOpeTaTh  ONBIT  WCHOJB30BaHUS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAIbHYIO (OpMYy TMpeACTaBIeHUS HHPOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIHIIBI, PUCYHKH | T. I1.);

HCIIOJIb30BaTh HAYUYHBIHN S3bIK B KAYECTBE CPEJCTBA MpHU paboTe ¢ XMMHUYECKOH MH(pOpMalnen:
MPUMEHSTh MEeXIIpeIMeTHbIE ((PrU3HUecKre U MaTeMaTHUYeCKHEe) 3HAKU U CUMBOJIBI, (POPMYJIbL,



abOpeBHaTyphl, HOMEHKJIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKIE CPEICTBA HATIISTHOCTH.
Ognadenue yHugepcanbHbIMU KOMMYHUKAMUBHBIMU OCIICIGUAMU:

3a/1aBaTh BOIPOCHI TO CYIIECTBY OOCYXKIaeMOW TEMbI B XOJE AMAajora W/WIH JHUCKYCCHH,
BBICKA3bIBaTh UACH, (DOPMYIHpPOBATH CBOHM MPEIJIOKCHUS OTHOCUTEIHHO BBITIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYIIATh  C TIPE3EHTAlleld  pe3y/IbTaTOB  IMO3HABATEIBHOM  JCATEITBHOCTH, MOJYYECHHBIX
CaMOCTOSATEILHO WJIA COBMECTHO CO CBEPCTHHKAMH TIPU BBIIOJHCHUH XUMHYECKOTO
AKCIIEPUMEHTa, TPAKTHYECKOH pabOThl IO WCCIICAOBAHUIO CBOWCTB HM3Y4YaeMbIX BEIICCTB,
peanu3anuu y4eOHOro TpPOeKTa, W (GOpMyTUPOBaTH BHIBOIBI MO PE3yJbTaTaM MPOBEIEHHBIX
WCCIICIOBAHU ITyTEM COTJIACOBAHUS MO3UITHH B X0 00CYKICHUS M1 0OMEHA MHEHUSIMH.
Ognadenue ynugepcanbHbIMu pezyiamueHblMU 0CUCHEUAMU:

CaMOCTOSITENIFHO  IIAHUPOBATh M OCYIIECTBIISITH CBOIO  TO3HABATENIBHYIO JIEATEIHHOCTb,
ornpenenss e€ eIy U 337a4i, KOHTPOJIUPOBATh U 110 MEpe HEOOXOIUMOCTH KOPPEKTHPOBATh
npe/iaraeMblii aITOPUTM JICHCTBUN TTPU BBITIOJHEHUH YY€OHBIX M MCCIICIOBATEILCKUX 33134,
BbIOMpaTh Hanbosee 3 (PeKTUBHBIN CIIOCOO MX PEIICHUS ¢ YIETOM MOTYyYEHUSI HOBBIX 3HAHUHN
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JICSITEIbHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI
[IpenmerHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o XxumMuu Ha yriayOia€HHOM ypOBHE
BKJIIOYAIOT: creuupuyeckue s ydeOHOro mnpeamera «XHMHsS» HaydHble 3HAHUS, YMEHUS
U CIIOCOOBI  JIEHCTBUM 1O OCBOEHHUIO, MHTEpPIIPETAlH U IpeoOpa3oBaHUIO 3HAHWUH, BHJIBI
NEeSITeAbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJBHBIX JKU3HEHHBIX CUTYyalMsX, CBS3aHHBIX ¢ XuMueil. B mporpamme
IIPEIMETHBIE PE3YJIbTAThI IPEICTABICHBI 10 TOJaM U3yUEHUS.

10 KJIACC

[IpenmMeTHBI€ pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKasi XuMUs» OTPaXaroT:
cgpopmuposarnocms npedcmasienuti: 0 MECTE€ Y 3HAUEHUM OPraHMYecKOM XMMHHU B CUCTEME
€CTeCTBEHHBIX HayK H e€ poNu B 00ECHeueHHH YCTOWYMBOTO pa3BUTHs YelOBEYECTBA:
B pellIeHUH Mpo0IeM SKOJIOrNMYECKON, SHEPreTHUECKOl U MUILEBOM 0e30MacHOCTH, B pa3BUTUI
MEIUIMHBI, CO3JAaHUU HOBBIX MAaTepHUaioB, HOBBIX HCTOYHHKOB SHEPIUH, B 0OECHeUeHUU
PaIMOHATIBHOTO MTPUPOIONIONIH30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KyIbTyphl
YeJIOBEKa, a TaKKe€ DSKOJIOTMYECKH OOOCHOBAaHHOIO OTHOILEHHSI K CBOEMY  3/I0POBBIO
Y IPAUPOJTHOU CPENE;

enadenue CUCTEMOM XMMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouye
MOHATHS — XHMHUYCCKHUN DJIEMEHT, aToM, SAPO M 3JICKTPOHHas 000j0YKa aroma, S-, p-, d-
aTOMHBIE OpOHTATH, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUIU3AIMS aTOMHBIX
opOuTaneii, WOH, MOJEKYJa, BAICHTHOCTh, AJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJISIPHBIM 00BEM, YIIIEPOAHBIA CKeJNeT,
(GyHKIMOHANBHAS TPYIIA, PAagUKall, CTPYKTypHBbIE (hopMyInbl (pa3BEPHYTHIEC, COKpAIIEHHBIE,
CKEJICTHBIC), M30MEpPHsI CTPYKTYpHAsi M MPOCTPAHCTBCHHAs (T€OMETPUYECKAs, ONnmu4ecKkas),
M30MEpPBI, TOMOJIOTHYECKHAN PsJ, TOMOJOIH, YIJIEBOAOPOBI, KHCIOPOA- M a30TCOJEpKaLIUe
OPraHn4eCKrUC COCANHCHNA, MOHOMEDP, IMOJIUMEP, CTPYKTYPHOC 3B€HO, BEICOKOMOJICKYJIAPHBIC
COCITMHEHUS; TEOpUH, 3aKOHBI (mepuonnyeckuii 3akoH [1. 1. MenneneeBa, Teopusi CTpOCHHsI



oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEHIECTB, 3aKOH
COXpPAaHEHHUS M TPEBPALICHUS HHEPrUM NpPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JICKALIUE B OCHOBE MOHHUMAHMS
MPUYUHHOCTH Y CUCTEMHOCTH XHUMHYECKUX SIBJICHUM; TMPEACTABICHUS O MEXaHU3Max
XUMHUYECKHX pEeaKUuud, TEPMOJAMHAMUUYECKUX U KHUHETUYECKMX 3aKOHOMEPHOCTSAX X
MIPOTEKaHHs, O B3aMMHOM BIIMSHUM aTOMOB U IPYII aTOMOB B MOJIEKYyJaX (MHAYKTHUBHBIN
1 Me30MepHbIi 3 dekThl, opueHTanTsl [ u I poga); GakTomornyeckue CBEICHUS O CBOMCTBAX,
COCTaBe, TOJIYYEHHUH U OE30MacCHOM HCIIOIB30BAaHUM BAaKHEHIINX OpPraHUYECKHX BEILECTB
B OBITY U IPAKTUYECKOH JEeSITeIbHOCTH YeIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO
MIPOM3BOACTBA (HAa IPUMEpE MPOU3BOACTBA METAHOJIA, TIEpepadOTKU HePTH);
chopmuposaHnoCcmes ymeHull: 8via61sAMb XapaKTePHbIE IPU3HAKH OHATHH, YcmaHasiusams
UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLIUE IIOHATUS IPU ONMCAHWU COCTaBa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHNUI;

chopmuposanHocms  yMeHull: UCNONIb306aMb XUMUYECKYI0 CHUMBOIUKY U COCTABICHHS
MOJIEKYJSIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) (opMyn
OpPraHMYECKUX BEIIECTB; COCMAGIAmMb YPaBHEHUS XMUMHUUYECKUX PpEaKUUid M pacKpbIBaTh UX
CYLIHOCTb:  OKHCJIMTEJIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOrO OajiaHca ATUX PEAKLM; peakii MOHHOro OOMEHa ITyTEM COCTaBJIEHUS HX
MOJIHBIX W COKpAIlEHHBIX HOHHBIX YpaBHEHUH; us2omasenueams MOAEAU  MOJEKYI
OpPraHMYECKUX BEIIECTB JJI WUTIOCTPAIIMN UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS;
chopmuposannocms yMeHuil: yCmanasnueamys TPHUHAIISKHOCTh M3YYEHHBIX OpPraHHYECKHX
BEIIECTB 110 UX COCTaBY U CTPOSHHIO K OMpeAeTEHHOMY KJIacCy/TpyIIe COeAUHEHHUH, dagams
UM HaszBaHus mo cucremarudeckoir HomeHkinarype (IUPAC) u npusooums TpuBHaibHBIC
Ha3BaHUS MJIS OTHENBHBIX MPEACTABUTENICH OpPraHUYeCKUX BEIECTB (STUIICH, AalleTUIIEH,
TONYOJ, TJMIEPHUH, OSTWIEHTIHKONb, (eHon, GopManbIerua, aleTalbJIeTHa, alleToH,
MypaBbHHAsl KHUCJIOTa, YKCYCHasi KHCJIOTa, CTEapUHOBAsi, OJIEMHOBAs, MNATIbMUTHUHOBAs
KHUCIIOTHI, TJIUIMH, aJlaHWH, MalbTo3a, (PpyKTO3a, aHWIWH, JUBUHUI, U30IMPEH, XJIOPOIPEH,
CTHPOJI U JIp.);

chopmuposanHocms  yMenus onpeoeiamsv BHJ XUMHUYECKOM CBSI3M B OPTaHUYECKUX
COEeTMHEHMX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOHAS CBSI3h);
chopmupo8aHHoCmy yMeHus NpUMeHsms TOJOKEHHUS TEOPUU CTPOSHHS OpPraHuYecKHX
BemiectB A. M. bytnepoBa /uis 00bSCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHHS;

chopmMupo8aHHOCMb YMEHULL XapaKmepu3o8ams COCTaB, CTPOCHUE, PU3HMUECKHE U XUMUYECKUE
CBOMCTBA TUITUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB,
LMKJI0AJIKAHOB, AJIKEHOB, aJKaJWEHOB, AJIKMHOB, apOMAaTUYECKUX YIJIEBOJOPOIOB, CIHPTOB,
QJIBJIETUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX H CIOXKHBIX 3()HUPOB, KHUPOB,
HUTPOCOETUHEHUH ¥ aMUHOB,  AMHMHOKHUCIIOT, O€JKOB,  yIJIEBOJOB  (MOHO-,  JU-
Y TIOJIUCAXapuIoB); WLIIOCMPUPO8AmMb TEHETHUUYECKYIO CBSI3b MEXKIY HUMH ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX PEAKIIM C UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMyT;
cpopmuposannocmes  ymeHusi noOmeepicoamsv Ha KOHKPETHBIX IpPHUMEpax XapaxTep
3aBUCHMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAMHEHH OT KPaTHOCTH U TUMA
KOBQJICHTHOW CBsI3M (G- W M-CBSI3M), B3aMMHOTO BJHUSHUS aTOMOB MW IPYIMI aTOMOB
B MOJIEKYJax;

chopmMupo8aHHoCmyb  YMeHUs Xapakmepuzo8ams WCTOYHUKU YIIIEBOAOPOTHOTO  ChIPbA
(HedTb, MPUPOJHBIN a3, yroib), CIOCOOBI €ro nepepaboTKU U MPAKTUYECKOE NMPUMEHEHHE



MPOIYKTOB TTepepaboOTKH;

cpopmuposannocmes  BIANCHHUS CHUCTEMOM 3HAaHMH O €CTECTBEHHO-HAYYHBIX METOAAX
[I0O3HAHUS — HAOJIIOJIEHUHU, W3MEPEHUH, MOJEIMPOBAHUM, OKCIEPUMEHTE (pEealbHOM
Y MBICIICHHOM) ¥ YMEHHS IIPUMEHSTH 3TU 3HAHUS; CHOPMUPOBAHHOCT YMEHUS NPUMEHAMb
OCHOBHBIE OIEPALMU MBICIUTEIBHON JIE€ATENbHOCTH — aHaJM3 U CUHTE3, CpPaBHEHUE,
00001IeHNe, CHCTEMAaTU3allii0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3ed —  JUIS
M3Y4YECHHsSI CBOMCTB BEIIECTB U XMMHUECKUX PEaKIIMii;

chopmMUpoBaHHOCMb YMEHUlL: Bblaslisimb B3aUMOCBSA3b XHMUYECKHX 3HAHWH C MOHSATHIMU
U TPEJICTaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB JUIsl 0ojiee OCO3HAHHOTO
IIOHMMAaHUSl CYIIIHOCTH MaTEpUAIbHOIO €IMHCTBA MUPA; UCHOIb3068AMb CUCTEMHBIE 3HAHUS
[0 OpPraHWYeCKOM XUMHH JUIsi OOBSCHEHHS W IMPOTHO3HPOBAHUS SIBICHUH, WMEIOIIHX
€CTECTBEHHO-HAyUYHYIO IIPUPOY;

cpopmupogannocmes  ymenuil: TPOBOJUTH PACUYEThl MO XUMHUYECKUM (QOpMynaM M|
YPaBHEHUSAM XUMHYECKHX PEaKIUil C UCTIOIb30BaHNEM (PU3NYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIHMUYECTBEHHOU CTOPOHBI:
pacuéTel MO HAXOXKJIEHUI0 XUMUYECKOW (OpMyJbl BEIIECTBA MO HM3BECTHBIM MAacCOBBIM
JOJISIM XUMUYECKUX 3JIEMEHTOB, IPOAYKTAM CTOpaHHUs, TUIOTHOCTH T'a3000pa3HbIX BEIIECTB;
copmMuUpo8aHHOCMb YMEHUIL: NPOSHO3UPOBANMb, AHANUSUPOSAMb W OYEHU8ambsb C MO3ULUN
9KOJIOTMUYECKON 0€30IacHOCTH MOCJIEACTBUS OBITOBON M IMPOU3BOJCTBEHHOM NEATEIbHOCTU
YeJIOBEeKa, CBSA3aHHOW C MepepabOTKON BEIIECTB; UCNO/b308amb TIONYYCHHbBIC 3HAHUS JUISA
MIPUHSTHSI TPAMOTHBIX PEIICHHUI MTPOOJIEM B CUTYAIIHSIX, CBI3aHHBIX C XUMHUCH;
chopMUPOBAHHOCMb YMEHULL: CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKHMA
SKCIEPUMEHT (TIOJYyYeHHE | U3YYCHHE CBOWCTB OpPraHMYECKUX BEIIECTB, KaueCTBEHHBIE
peaKuu YrieBOJAOPOAOB PA3NUYHBIX KJIACCOB W KHCIOPOJCOEPKAIINX OPraHUYECKHX
BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]]a4 110 PACMIO3HABAHUIO OPTaHUYECKHUX BEIIECTB)
c coOroieHreM TpaBuil  0e30MacHOro  oOpallleHHs ¢ BEeIleCTBaMU U Ja0OpaTOpHBIM
o0opynoBaHueEM, gopmyruposams 1ENb UCCIAEAOBAHUS, npedCcmasisams B pa3IndHon hopme
pe3yabTaThl SKCIIEPUMEHTA, AHATUSUPOBAMb U OYEHUBANb UX TOCTOBEPHOCTS;
cghopmuposanHocms  ymeHuu: cobarodams TPaBWIA OKOJOTUYECKH I1E€JIECO00pa3HOTO
MOBE/ICHUS B OBITY U TPYIOBOM JEATENBHOCTH B LEISIX COXPAHEHUS CBOErO 370pPOBbB,
OKpYy>Karolllel MPUPOAHON Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO PA3BUTHS; OCO3HABAMDb
OMACHOCTh TOKCHYECKOTO JCWCTBUSA HA YKUBbIE OPTraHU3MBI ONpPEACTIEHHBIX OPTaHUYECKUX
BellecTB, MOHMMas cMmbicn mnokazarens [IJIK; awanusuposams 1enecooOpa3HOCTh
MPUMEHEHHUS] OPTaHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pEHUs
COOTHOIIEHUS PUCK-TI0JIb34;

chopmMupo8aHHoCmyb  YMeHUll. Ocywecmensms 1eIEHAIpaBIeHHbI MOUCK XUMHUYECKOU
nH(popMalUK B pa3IMYHbIX MCTOYHHMKAX (Hay4Has W yuyeOHO-Hay4Has autepaTypa, CMU,
WnTepHer  u Ap.), KPUTUYECKH  AHAIU3UPOBAMb  XUMHUYECKYI0  HH(OpMAIUIO,
nepepabamuléams €€ U UCNOIb306aMb B COOTBETCTBUU C MTOCTABJICHHON yueOHOM 3a1aueit.

11 KUIIACC
[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeopraHuieckass XUMUs» OTPaKaroT:
cpopmuposannocmes npedcmasienuti: 0 MaTEpUAILHOM €AMHCTBE MHpPA, 3aKOHOMEPHOCTSX
Y ITIO3HABAEMOCTH SIBICHUM MTPUPOJBI; O MECTE U 3HAYEHUU XMMHH B CHCTEME €CTECTBEHHBIX
HayK ue€ poiau B OOECeYeHUH YCTOWYMBOTO pa3BUTHS, B pEIIEHUH MpobdiieM
9KOJIOTMYECKOM, SHEpPreTH4ecKoid | MUIEeBOM O0e30MacHOCTH, B Pa3BUTHH METUIUHBI,



CO3/IJaHUY HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB SHEPIHH, B 00€CIICUEHUH PAIlMOHAITBHOTO
MPUPOIONONB30BaHUs, B (JOPMUPOBAHUNM MHUPOBO33PEHUST U OOIICH KYJIbTYPHl YEIOBEKa,
a TaK)KE€ JKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOIHOMN
cpene;

chopmuposanHocms  81adeHus CUCTEMON XUMHYECKUX 3HAHWUW, KOTOpas BKIIOYACT:
OCHOBOIOJIATAIOIINE TOHATUS — XHUMHYECKUW DJIEMEHT, aToM, SJIpO aToma, H30TOIIbI,
AJIEKTPOHHAss 000JI0YKa aToma, S-, P-, d-aTOMHBIC OpOMTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHHSI aToMa, THOpWIW3aldsg aTOMHBIX OpOWTalield, WOH, MOJIEKYyJa, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTD, CTENEHb OKWUCJICHHS, XUMHUUYECKas CBs3b (KOBaJICHTHAs, MOHHAs,
METaJUIMYEeCKasi, BOJAOPOJIHAS), KPUCTAJUIMUECKasT PEHIETKA, XMMUYECKas peakius, pacTBop,
BJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, SJIEKTPOIUTUYECKAS TUCCOLMALMS, CTEIEHb IHUCCOLMALUU,
BOJOPOIHBIN MMOKAa3aTellb, OKUCIIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM I(PPEKT XUMHUECKOU
peaKuuu, CKOPOCTh XMMHUYECKOMW pEaKUUH, XMMHYECKOE PABHOBECHE; TEOPUM U 3aKOHBI
(Teopust BIEKTPOJUTUYCCKON aucconmanuu, nepuoaudeckuii 3axoH 1. 1. Menneneena,
3aKOH COXPAHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPAIICHUS DHEPruyd IpHU
XUMHUYECKUX PEaKIIMAX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIUE
B OCHOBE IOHHMMAaHUsl MPUYUHHOCTU U CUCTEMHOCTH XHMHYECKHX SIBJICHHUI; COBPEMEHHBIE
MPECTABIICHUS O CTPOEHUHU BeIIleCTBA Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM
Y HaIMOJIEKYJIIPDHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XUMHUYECKUX PEaKIHil,
TEPMOJMHAMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSX HUX MPOTEKAHUs, O XUMHYECKOM
PaBHOBECHH, PACTBOPAX U JTUCIEPCHBIX CUCTEMaX; (DaKTOJOTHYCCKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHUU U Oe30MacHOM HCIIONIb30BAaHUH BAKHEUIIMX HEOPraHWYECKUX BEIIECTB
B OBITY U IPAKTUYECKON JESATENLHOCTH YeI0BeKa, OOIIMX HAYYHBIX IPUHIIUIIAX XUMHUUYECKOTO
IIPOU3BOJICTBA;

chopmMupo8aHHoOCmy YMeHUIl: GblAIAMb XapaKTEePHbIE MPU3HAKK MOHATHH, YCMAaHa8Iueams
WX  B3aUMOCBS3b,  UCHOIb306AMb  COOTBETCTBYIOIIME  TOHATHS OPU  ONUCAHUU
HEOPraHWYECKUX BEIECTB U UX MPEBPALICHUI;

cghopmuposaHHocms  yMeHUsi UCNOIb306aMb XUMHYECKYIO CHUMBOJUKY JJII COCTaBIICHUS
(dbopMys BEHIECTB W YPAaBHEHMM XWMHUYECKUX PEAKIUH; CHCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/EIbHBIX BEIIECTB;

chopmuposanHocms ymeHus onpedeiisimb BAICHTHOCTh U CTETIEHb OKHCIIEHUS XUMUYECKUX
9JIEMEHTOB B COCIMHEHUSX; BUJI XUMUUYECKON CBS3U (KOBAJICHTHAS, MOHHAS, METAJTHYECKas,
BOJIOPOJIHAS ); TUII KPUCTAJUTHUECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

cghopmuposanHocms  yMeHusi 00BACHAMb 3aBUCUMOCTb CBOWCTB BEIIECTB OT BHJIA
XUMHUYECKOM CBSI3M U TUNA KPUCTAUIMYECKOM  peméTKd, OOMEHHBI | JIOHOPHO-
AKIIEITOPHBIN MEXaHU3MbI 00Pa30BaHNs KOBAJICHTHON CBSI3H;

chopmuposanHocms  ymenull: Kiaccuguyuposams: HEOPTAHHMYECKHE BEIIeCTBA IO WX
COCTaBY; XMMHYECKHE PEaKIIUU 10 Pa3IMYHBIM MPU3HAKAM (YUCITY U COCTABY pPearupyroumx
BEIIECTB, TETUIOBOMY 3(PQEeKTy peakinu, U3MEHEHUIO CTENeHEH OKUCICHHS DJIEeMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTalu3aropa U T. 1.); CaMOCTOSITENLHO 6bl0upams OCHOBAHHS
Y KPUTEPUU s KIacCU(PUKAIIUU U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIUIA;
c@hopmMuposanHoCcms  yMeHUus. packpvieams cmuici  niepuoamdeckoro 3akona JI. U
MenpeneeBa U IEMOHCTPUPOBaTH  €r0  CHCTEMATHU3UPYIOUIYIO, O0OBSCHUTEIbHYIO
Y TIPOTHOCTHUYECKYIO (DYHKIIUH;

chopmuposaHHoCmb YMEeHULl: Xapakmepuzo8ams SIEKTPOHHOE CTPOEHHE aTOMOB W MOHOB



XUMHUYECKUX D3JEMEHTOB NEpBOro—4erBéproro nepuofo llepuoanueckoir cucreMbl
. . MeHneneeBa, HCHONB3YySl IOHATUA <(OQHEPreTUYECKUE YPOBHM», («OHEPreTHUECKUE
HOJYPOBHUY, «S-, P-, 0-aTOMHBIE OpOUTAIN», KOCHOBHOE M BO30YXKIEHHOE YHEPreTUUCCKHE
COCTOSIHHSI aTOMay»; 00bACHAMb 3aKOHOMEPHOCTH W3MEHEHHS CBOHCTB XHUMHUYECKHX
JJIEMEHTOB UM UX COCAMHEHMM 110 mnepuoaaMm U rpynnaM llepuogudeckoir cucreMbl
J1. 1. MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AJIEKTPOHHBIX 000JIOYEK;

chopmuposanHocms yMeHuil: xapakmepusoeams (ONUCHIBATh) 00IIUE XUMUYECKUE CBOMCTBA
BELIECTB PA3IMYHBIX KIJIACCOB; 10OmMEepi#coams CYIIECTBOBAHUE TI'E€HETHUYECKON CBS3U
MEXJy HEOPraHW4YeCKMMM BELIECTBAMHM C IIOMOIIBIO YPAaBHEHUN COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUM;

chopmupogaHHoCmb YMeHUsI packpuléams CYWHOCMb: OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOro OajlaHCca ATHX pEaKIHi;, peakiui
MOHHOTO OOMEHa MyTEM COCTaBIIEHHS MX MOJHBIX WM COKPAIIEHHBIX MOHHBIX ypaBHEHUII;
peakuuii THAPOIIN3a; PeakIii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe TUAPO-KCOKOMILIIEKCOB
LMHKA U QTIOMUHUS);

chopmuposanHocms  yMeHus O00bACHAMbG 3aKOHOMEPHOCTU TMPOTEKAHUS XUMHUYECKHX
peakuuil ¢ yu€ToM HX DHEPreTMYECKUX XAPAKTEPHUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHAYECKOH pEaKIHH B 3aBHCUMOCTH OT pa3IM4YHBIX (aKTOPOB, a TaKKe XapakTep
CMEILIEHUSI XUMUYECKOI0 PaBHOBECHSI MOJ] BIMSHUEM BHEIIHUX Bo3aeWcTBUi (mpunuum Jle
[larense);

chopmMupo8aHHOCMb YMeHUs Xapakmepuszoeams XUMUYECKUE PEaKInu, JeKallie B OCHOBE
MPOMBIIIJICHHOTO TOJIyY€HUs CEPHOM KHUCIOTHI, aMMHUakKa, OOIIME Hay4HbIC MPUHIUIIBI
XUMHYECKUX MPOU3BOJICTB; II€JIeCOO0Pa3HOCTh MPUMEHEHUS HEOPraHMYeCKUX BEIIECTB
B IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUSI PUCK-TIOJIb3A;
cpopmuposannocms 6radeHuss CUCTEMON 3HAHUM O METOJaX HAYyYHOI'O MO3HAHMS SBICHUHN
NpUPOABl —  HAOJIOJIEHUE, M3MEpPEHHE, MOJAEIUPOBAaHUE, JKCIEPUMEHT (peabHBbIH
Y MBICJICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX; YMEHUSl NpuMeHsAmb 3T 3HAHUS
MIPU 3KCIIEPUMEHTAIbHOM MCCIIEI0BAaHUHU BELIECTB U JIJIs1 OOBSICHEHUS] XUMUYECKUX SIBIICHUH,
MMEIOIINX MECTO B IPUPOJE, MPAKTUYECKON IEATEIBHOCTH 4YEJIOBEKAa W B IOBCEAHEBHOMN
KU3HY;

cpopmuposaHnocmes ymeHus 6biA61AMb B3AUMOCBSI3b XUMHUYECKUX 3HAHMHA C MOHATHUSMHU
U TIPE/ICTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MpPEIMETOB i 0ojee OCO3HAaHHOIO
IIOHUMAaHHUs MaTEpUaIbHOTO €AMHCTBA MUPA;

chopmuposanHocms yMenus npoeooums pacuémyl. C UCIOJIb30BAaHUEM MOHSITUNA «MaccoBast
JIOJISl BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTpAIUs»;, MAcChl BellecTBa WM 00bEMa
rasa Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MU OOBEMY OJIHOTO M3 yYACTBYIOIIUX
B pEaKIMU BEIIECTB; TEIJIOBOro 3(ddexra peakiuuu; 3HAYeHHUS BOJOPOJHOTO IOKa3aTels
pacTBOpOB KHUCIOT M ILEJNOYEH C W3BECTHOM CTENEHBIO IUCCOIMAaluM; Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) NPOAYKTA PEAKIUH, €CIM OJHO M3 UCXOAHBIX BEIIECTB JaHO B BUJE
pacTBopa ¢ ompeAeNEHHON MacCOBOM J10JIel pPacCTBOPEHHOTO BEIIECTBA MU JIaHO B M30BITKE
(MMeeT MpUMeCH); O BBIX0/1a IPOAYKTa PeaKknu; 00bEMHBIX OTHOLIEHUH Ta30B;
copMUpo8aHHOCMb YMEHUL. CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb XUMHUYECKHUM
SKCIIEPUMEHT (TPOBEACHHE pPEaKIUil MOHHOro OOMEHa; MOJATBEP)KICHHE KaueCTBEHHOTO
COCTaBa HEOPraHWYECKMX BELIECTB; ONPENEICHUE CPENbl PACTBOPOB BEIIECTB C MOMOUIBIO
MHMKATOPOB; U3yYEHUE BIUSIHUS Pa3INMUHbIX ()aKTOPOB HA CKOPOCTh XUMHUUECKON pEeaKIHH;



pellleHrne JKCHEpUMEHTANbHBIX 3a7ady mo TemaMm «Mertamib»y  u «Hemeramnbiy)
c coOiroeHneM TpaBWiI  Oe30macHOro oOpalieHus C BEUIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHueM, hopmyauposams 1elb UCCIEIOBAHUS, NPeOCmasiams B pa3IudHoi popme
pe3yibTaThl SKCIEPUMEHTA, AHATUZUPOBAMb U OYEHUBAMb UX JOCTOBEPHOCT;
cpopmuposannocms  ymenuu: cobmo0ames npasua TOIH30BAHUS XMUMUYECKOH TMOCYHOH
U J1a0OpaTopHbBIM  000pyIOBaHHUEM, oOpallieHlsi  C BEIIECTBAMH B COOTBETCTBHUHU
C MHCTPYKLUSMHU IO BBIMOJIHEHUIO JIADOPATOPHBIX XUMHUYECKHUX OIBITOB; 3KOJOTHYECKH
11e71eCO00Pa3HOro MOBEIEHUS B OBITY U TPYAOBOM EATEIBHOCTH B LIESX COXPAHEHUS CBOETO
310pPOBbsI, OKpPYXAloLEHd MPUPOJHON Cpelbl U JOCTUKEHUs €€ YCTOMYMBOIO pa3BUTHS;
0CO3HA6aMb ONACHOCTb TOKCHYECKOI'O JEHCTBUS HA JKUBBIC OpPraHU3MBbI OIPEICIIEHHBIX
HEOPraHUYECKUX BEILIECTB, MOHUMAs cMbIc nokaszarens [TK;

chopmMupo8aHHOCmb  YMEHUU: OCYWeCmesamy YeleHanpagieHblli NOUCK XUMHUYECKON
uHbOpMAlMY B Pa3IMYHBIX MCTOYHHMKAX (Hay4yHas M yueOHO-HayuHas jnureparypa, CMMU,
WuTtepHer  u Ap.), KPUTUYECKU  AHAIUZUPOBAMDb  XUMHUYECKYI0  HH(OpMAIHIO,
nepepabamulgams €€ U UCNOIb306aMb B COOTBETCTBUHU C TIOCTABICHHON yueOHOM 3a1auei.

COAEPXAHUE YYEBHOI'O ITPEAMETA « XMW S»
10 KIIACC. OPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMHH

[IpenmMer u 3HaUeHHE OPraHUYECKON XMMHUH, IPEICTABIEHNE O MHOI000pa3uyu OpraHuYeCcKUX
COCIMHEHU.

DJNEeKTPOHHOE CTPOEHHUE aToMa yIilepoa: OCHOBHOE U BO30YKAEHHOE COCTOsIHUS. BaneHTHbIe
BO3MOXXHOCTH aToMma yriepoaa. XUMHYecKas CBS3b B OPraHUYECKUX COEIUHEHUsX. THIbI
rUOpUAM3aMi aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOW CBSI3U
(oOMeHHBI M JOHOPHO-aKIEeNTOpHBIN). THUIBl MepekpbIBaHMS aTOMHBIX opOuTaneil; ¢- u m-
cBsi3u. OpuHapHas, JBoWHas U TpoiHas cBs3b. CrocoObl pa3peiBa CBs3eil B MoJeKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOIHOM pagukaie, Hykieoduie u daeKTpoduIe.

Teopust cTpoeHuss opraHuuyeckux coenuHeHud A. M. byriaepoBa U cCOBpeMEHHBIE
MPEJICTABICHUSI O CTPYKTYpPE MOJIEKYJ. 3HaU€HUE TEOPUU CTPOEHUSI OPraHUYECKUX COEAMHEHUM.
MonekynsipHble U CTpyKTypHbIe (GopMyinbl. CTpyKTypHbIE (QOPMYJIBl DPA3JIUYHBIX BHJIOB:
pa3BEpHyTasl, COKpal€HHas, CKEJIETHAS.

W3omepust. Bunbl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAS.

OnexkTpoHHble 3G (EeKThl B MOJEKyJaX OpPraHWYECKMX  COEAMHEHUH  (MHAYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenune o kiaccuukam oOpraHMYEcKUx BemecTB. [loHsATHE O QyHKIIMOHAIBHON
rpynme. ['omonorusi. 'omonoruueckue psapl. Cucremarndyeckas HOMEHKJIATypa OpPraHHYecKuX
coequnenuii (IUPAC) u TpuBnaibHble Ha3BaHUsI OT/IENIBbHBIX MpEACTaBUTENCH.

Ocobennoctu U KJaccuukanus OpTraHUYECKUX peaKIuii. OKHCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTANIBHBIE METOJbl _WM3VUYEHUS BENIECTB W WX TPEBPAIICHUN: O3HAKOMIIEHHE
¢ oOpa3lamu OpraHMYecKHX BEIIEeCTB M MaTepualaMd Ha UX OCHOBE; OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCcKHX  BELIeCTB NpU  HarpeBaHuu  (IUIaBJIeHHE, OOYIJIMBAaHHE U TOPEHUE);
KOHCTPYHPOBAaHUE MOJIeJIel MOJIEKYJI OpraHMYeCKHX BEUIECTB.

YraeBoaopoasl
Ankanpl. ['oMonornueckuii psig anmkaHoB, oOmias (opMyrna, HOMEHKJIATypa | H30MEpHS.



DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJ aIKaHOB, SP -THOPHIM3AIS ATOMHBIX
opburaneit yrnepoaa, 6-cBs3b. Kongopmepoi. Pusnueckue cBOMCTBA aIKaHOB.

XVWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLMHU 3aMEILEHUs, M30MEpHU3alluu, JErHJIpUpOBaHUS,
LIUKIU3alluy, [HPOJU3a, KPEKUHra, TopeHus. [lpeocmasnenue o Mmexanuzme peaxkyuil
PAOUKATILHO20 3aMeUeHUsL.

Haxoxzaenue B mpupoae. CriocoObl MosyueHus: ¥ IpUMEHEHHUE alIKaHOB.

Huknoankansl. O6mas ¢opMyna, HOMEHKIaTypa u uzoMepus. OcoOEHHOCTH CTPOEHUS
U XMMUYECKUX CBOWCTB MaJbIX (IUKJIOMPOIAH, IHMKIOOYyTaH) | OOBIYHBIX (IIMKJIOICHTAH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MONTY4YeHUS U IPUMEHEHHE [TUKII0AIKaHOB.

Anxensl. ['oMonornueckuil psifi aJkeHOB, oOmias ¢opMylia, HOMEHKJIATypa. DJICKTPOHHOE
¥ IIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AJKCHOB, SP’-THOPHIM3ALMS ATOMHBIX OpOHTANCH
yriepojia, 6- u n-cBsizu. CTpyKTypHas u reoMerpuyeckas (yuc-mpawuc-) nzomepus. Ousnueckue
CBOMCTBA aJIKCHOB.

XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOECTUHEHUS, 3aMEILEHUs B O-TIOJI0’KEHUE TPU ABOMHOM
CBSI3H, MOJIMMEPHU3ALUU U OKHUCIIeHUs. [Ipedcmasnenue o mexanusme peaxyuu 31eKmpo@huibHO20
npucoeounenus. IIpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakIiuu Ha JBOMHYIO CBA3b.

CriocoOsl mosTyueHus: ¥ IPUMEHEHHUE alIKEHOB.

AnKagueHsl. Knaccudukamus aJIKa/IN€HOB (conpspkEHHBIE, M30JIMPOBaHHBIE,
kymynupoeantvle).  OCOOEHHOCTH  DJIEKTPOHHOTO  CTPOEHUS W XUMUYECKUX  CBOMCTB
conpskEHHBIX AUeHOB, 1,2- u 1,4-npucoenunenue. llomumepusanust conpsKEHHBIX JHEHOB.
CriocoObI osTydeHus 1 IPUMEHEHHE alTKaIICHOB.

Anxunbl. ['oMonoruueckuid psii ankuHOB, oOmias Qopmyia, HOMEHKIATypa H H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHUHOB, SP-THUOpUIU3alls aTOMHBIX
opbuTaneit yriepona. dusndeckre CBONCTBA aIKMHOB.

XUMHUECKHE CBOMCTBAa: pEaKkUUMU TPUCOCAMHEHMs, AMMEpHU3allUd U TPUMEpHU3alMH,
okucneHus. KucioTHble CBOWCTBAa aJKWMHOB, MMEIOIIMX KOHIIEBYIO TPOWHHYIO  CBS3b.
KauecTBeHHBIE peakIUi Ha TPOUHYIO CBA3b.

CriocoObl MmostydyeHus: 1 NPUMEHEHUE aJIKMHOB.

ApomMartudeckue yriaeBoaopoabl (apeHsl). ['omosiornueckuil psn apeHos, oOwiast (opmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30I1a.
Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeourenuu. DuzNUecKue CBOICTBa
apeHOB.

XuMHUECKHe CBOICTBAa OEH30J1a U €ro TOMOJIOTOB: PEaKIMK 3aMeLeHNs] B OEH30IbHOM KOJIbIIE
U YTJI€BOJOPOJAHOM paJHKalle, pPEeakUud MPUCOCTUHEHUsS, OKHMCIEHHE TOMOJIOTOB OeH301a.
Ilpeocmasnenue o mexanusme peaxkyuii d1eKmpo@uivHo2o 3amewenus. llpencraBienue o0
OpUEHTHPYIOIIEM JEHUCTBUM 3aMecTuTeliell B OEH30JIbHOM KOJIbLIE Ha MpHUMEpEe alKUIbHBIX
paarKanoB, KapOOKCUIbHOM, THAPOKCUIIBHONW, aMUHO- U HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMUYECKUX CBOMCTB cTupoiia. [lonmumepusarus ctuposa.

CriocoObl ostyyeHus 1 IpUMEHEHHE apOMaTHYECKUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. [lonytHbie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHbIi yromab
U TIPOJIYKTHI €r0 MepepadboTKH.

CriocoObl  mepepaboTKH He(TH: MEeperoHka, KPEKUHT (TePMUYECKUH, KaTaIUTUYECKUN),
pudopmunr, nupomus. [IpoaykTer mepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH
U B OBITY.

I'enernueckas CBSA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOCHHME TaJIOTeHIIPOM3BOAHBIX YIIIEBOAOPOAOB. Peaknuu 3amMenieHus



rajoreHa Ha TUAPOKCOIPYIILY, HUMPOSPYNNY, YUaHO2pynny, amunozpynny. JlelcTBue Ha
rajoOreHNpPOU3BOHbBIE  BOJHOIO W COMPTOBOrO  pacTBopa  wiénoud. Bzaumopeicteue
JTUTAJIOTCHAIIKAHOB C MarHUeM W UUMHKOM. [lonamue o0 Memanioopeanuyeckux coeoOuHeHusix.
Hcnonp30BaHre TaJOTCHIPOU3BOAHBIX YIJICBOJIOPOJOB B OBITY, TEXHHKE W IIPH CHUHTE3C
OPraHUYECKHUX BELIECTB.

DKCIepUMEHTAIBHEIC METOIbI M3VUCHMS BEIISCTB U UX MPEBPAIICHUIN: U3yUeHHe PU3NYECKUX
CBOICTB yTJI€BOJIOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEaKLUN YIrIIeBOAOPOI0OB Pa3IMUHbIX
KjlaccoB (oOeciBeurBaHue OpOMHOM WM WOAHON BOJBI, PAcTBOpa IEpMaHraHaTa Kamus,
B3aMMOJICIICTBHE alleTUJIEHa C aMMHauHbIM pacTBOpoM okcuja cepedpa(l)); kadecTBeHHOE
oOHapy)XeHHE YIJiepoJa | BOJOPOJa B OPraHMYECKUX BEIECTBAX; IOJIyYCHHE OSTHUJICHA
Y U3yYEHUE €ro CBOMCTB; O3HaAKOMJICHHE C KoJUiekiusMu «HedTe» u «Yromb», ¢ obpazmamu
rJ1acTMacc, Kay4yKOB U PE3UHBL; MOJEIUPOBAHHUE MOJIEKYJT YIJIEBOJIOPOAOB
Y TaJOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoacoaepxaiye oprannyeckune coeinHeHust

[IpenenpHble 0qHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYI (Ha MpUMEpEe METaHOJIa U ATAHOJA).
['omonoruyeckuit psng, odmas ¢opmyna, H30MepHUs, HOMEHKJIATypa U KiIacCU(pUKALUAL.
®dusnyeckue CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB.

XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIIEHUs, NEruApaTalii, OKHCICHUS, B3aUMOJICHCTBHE
C OpPraHUYECKUMH M HEOpraHWYECKUMH KucioTamu. KauecTBeHHas peakius Ha OJHOATOMHBIC
cnupthl. /[leiicTBHe STaHONAa | METaHOlAa Ha OpraHu3M 4YenoBeka. CrocoObl MONyYeHUs
Y TIPUMEHEHHUE OJJTHOATOMHBIX CIIUPTOB.

[Ipocteie »¢dupsl, HOMeHKIAaTypa U uzoMepus. OcoOeHHOCTH (PU3UYECKHX U XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CHOUPTBHl — OJTUJICHIVIUKOJb U raulepuH. Dusnueckue u XUMHUUECKHE
CBOMCTBA: peaklMH 3aMEIICHUs, B3aUMOJICHCTBHE C OPTaHMYECKUMHU | HEOPTraHUYECKUMHU
KHCJIOTaMH, Ka4YeCTBEHHAasl peaklisi HA MHOTOATOMHBIE CIIUPTHL. [Ipedcmasnenue o mexanusme
peakyuii HyKieopuibHozo 3amewenus. JleiicTBue Ha opranu3m uesnoBeka. CrocoObl MOTydeHUst
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJEKYbl, B3aMMHOE BIUSHUE THUIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Ouznyeckue cBoicTBa (heHoma. OCOOCHHOCTH XMMHUYECKUX CBOMCTB (peHona. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrnocoObl MOTy4YeHHsS U MpUMEHEeHHe QeHoma.
®enondopManbaeruaHas cCMoa.

KapOonunbHbie coeIMHEHNS — alIbJIETHIBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOM
rpymnmbl.  ['oMojornueckue psabl  adbJeTHIOB U KETOHOB, oOmmas ¢opMyna, HW30MepHUs
1 HOMEHKJIaTypa. Pu3nuecKre CBOMCTBA aJIbICTHIOB M KETOHOB.

XWMHYECKHE CBOWCTBA QJIBJICTHAOB WM KETOHOB: PEaKIMH TpUCOeAuHEHUs. [IpedcmasneHue
0 MexaHusme peakyuii HykneogunoHo2o npucoeourenus. OKUCIEHUE ajbJIeTUA0B, KaUeCTBEHHbIE
peakiuu Ha anbaerupl. CocoObl MOMydeHus U MPUMEHEHHE alIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepusi u HOMEHKIatypa. DU3NYECKHe CBONCTBA OJHOOCHOBHBIX
MpeAeIbHBIX KapOOHOBBIX KHCIOT. BOMOpomHBIE CBSI3M MEXIYy MOJIEKyJaMHd KapOOHOBBIX
KHCIIOT.

XWMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKIUs dTepUPHUKAIINU, PEAKIIUN C YIACTHEM
YIII€BOIOPOAHOIO pajuKana.



Oco0eHHOCTH CBOWCTB MYPaBbUHOW KUCIIOTHI.

[lonaTtne O NPOM3BOAHBIX KApOOHOBBIX KHUCIOT —  CIOXHBIX d3dupax, awneudpuoax,
2ano2eHaneuopuoax, aAmMuoax, HUMpUIax.

Msoroo6pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWMCTB HEMPEAETbHBIX M apOMATHUECKUX
KapOOHOBBIX KHCIJIOT, JTUKAapOOHOBBIX KHCIIOT, THIAPOKCHKApOOHOBBIX KucioT. IlpeacraBurenu
BBICIINX KapOOHOBBIX KUCIIOT: CTEApPUHOBAs], TAJIbMUTUHOBAS, OJIEUHOBAS, JIUHONIE8AS, TIUHOTICHOBAS.
KUCIoThl. CriocoObl MOTyYEeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. I'omonornyeckuil psa, oOmas Qopmyna, u30Mepus U HOMEHKIATypa.
PusnyecKkue 1 XMMUYECKHE CBOMCTBA: THIPOJIN3 B KACIIOW U IEJIOYHOU cperie.

Kuper. Crpoenue, (uznyeckne W XMMUYECKHE CBOWCTBA JKUPOB: THIPOJIN3 B KHCIOU
U menouHoi cpepe. OcoOEHHOCTH CBOWCTB JKMPOB, COJEPXKAIIUX OCTaTKH HEMpeaeIbHbBIX
KUPHBIX K1caoT. XKupsl B ipupose.

Mp14 Kak colM  BBICIIMX KapOOHOBBIX KHUCIIOT, WX Momwluee aeWctsue. [lonamue
o cunmemuyeckux morouux cpeocmeax (CMC).

OOmast  xapakTepucTuka  yrieBonoB. Knaccupukanus — yrineBogoB — (MOHO-, M-
U TOJIMCAXaPH/IBI).

MoHocaxapuapl: TIIOK03a, (pykTo3a, earnakmosa, pubosa, oezokcupubosa. dusmdeckue
CBOICTBa U HaXO0XKJIeHUE B [IPUPOJE.
®orocunre3. Onmuueckasn uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJEK) bl
2NI0K03bl, Npoekyuu Xeyopca, o- u f-aHomepsl 21H0KO3bL.

XUMUYECKHE CBOMCTBA IJIIOKO3bI: PEAKIUM C yYAaCTHEM CHUPTOBBIX W aJbJETUIHOW TPYIII,
CIMPTOBOE M MOJIOUHOKHCIOe  OpokeHue. IIpuMeHeHue  IoKo3bl, €€  3HAYCHHE
B )KM3HEACITEIbHOCTA OpraHu3Ma.

Jucaxapunsr: caxapo3a, MajnbTO3a U 1aKmMo3d. BoccranasnuBaromye
Y HEBOCCTaHaBJIMBAIOUIME aucaxapuabl. [maponns nucaxapunoB. HaxoxneHue B nmpupone
Y TIPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmal, TIJIMKOreH U Hemnoio3a. CTpoeHHe MaKpOoMOJEeKyd Kpaxmana,
IVIMKOTE€HA W LEIUTr0JI03bl.  (Du3ndeckue CBOMCTBA Kpaxmalla U LEJUTIOJIO3bl. XHMHYECKUE
CBOMCTBAa Kpaxmaia: THJIpOJM3, KaueCTBEHHas peakius C MOoJO0M. XUMHYECKHE CBOWMCTBa
LEJUTIOJI03bI: THAPOJIN3, MoJydyeHue 3pUpoB 1eu1t003bl. [IoHsATHE 00 NCKYCCTBEHHBIX BOJOKHAX
(BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTANIBHBIE METOJIbI M3YYECHHs BENIECTB W MX TPEBPALIEHUN: pPacTBOPUMOCTH
pa3IMYHBIX CIMPTOB B BOJE, B3aUMOJECHCTBUE OSTaHOJA C HAaTPUEM, OKHUCIIEHHE 3TUIIOBOTO
CIupTa B aJbJETH] Ha pPAcCKaIEHHON MENHOM NPOBOJIOKE; OKUCIEHHE JTWJIOBOTO CIHpTa
JUXPOMATOM Kayins (BO3MOYKHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB); KAU€CTBEHHbIE PEAKIUU Ha
anbaerunsl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcunom Meau(ll)); peakus raounepruna
¢ ruapokcuom Meau(ll); xumMuueckue cBoicTBa pacTBOpa YKCYCHOM KUCIIOTHI; B3aUMOICHCTBUE
pacTBopa TIOKO3bI ¢ TuapokcuaoMm menu(Il); B3ammomeiicTBue Kpaxmayia ¢ HOJOM; pEIICHHE
HKCIEPUMEHTANIBHBIX 33a7au 1o TeMaM «CrupThl ¥ GpeHonb. «KapboHoBbie KUCIOTHI. ClIOKHBIE
3pUPBD».

A3oTcoaep:xaniue OpraHudeckue coeJuHeHus!

AMWHBI — OpraHWYeCcKHe MPOU3BOHBIC aMMHaKka. Kinaccudukaius aMuHOB: annudaTHIECKue
¥ apOMaTUYECKHE; IEPBUYHBIC, BTOPUUHBIE U TpeTH4HbIe. CTpOeHHEe MOJIEKyI, olmias Gopmyna,
W30MepHs, HOMEHKJaTypa W (U3WYECKHE CBOMCTBA. XWMHUYECKOE CBOMCTBA annpaTUYECKHUX
aMHHOB: OCHOBHBIE CBOWICTBa, AJIKWIMPOBAaHUE, B3aUMOJICHCTBHE MEPBUYHBIX aMHUHOB



¢ a30TUCTOM KucaoTor. Colny aJIKWIAMMOHHSL.

AHWINH — TpeACTaBUTENIb aMUHOB apomaruueckoro psga. Ctpoenue aHwinHa. B3aumuoe
BIUSTHUE TPYIINT aTOMOB B MOJIeKysie aHmwinHa. OCOOEHHOCTH XMMHYECKHX CBONCTB aHWIJIMHA.
KauecTBeHHBIE peakIMU HA AHUJIVH.

CrocoObl TIONTydeHUs ¥ MPUMEHEHHE anudaTHYeCKuX aMHuHOB. l[loiaydyeHuWe aHWIMHA U3
HUTpPOOCH30I1a.

AmuHokucnotel. HoMenkiarypa u nzomepus. OTaenbHbIE NPEACTABUTENIN O-aMUHOKHUCIIOT:
[JIMLWH, allaHuH, QeHUNaNaHuH, cepun, 2ymamuHosas Kucioma, 1usut, yucmeur. Onmuveckas
usomepusi amunoxkuciom: D- u L-amunokucnomer. ®dusmyeckue CBOMCTBA aMHHOKHCIOT.
XUMHYECKUE CBOMCTBA aMUHOKHCIOT KaK aM(OTEPHBIX OPraHWYECKUX COCIMHEHHH, peakuus
MOJIMKOH/ICHCAIIMK, 00pa30BaHUE MENTHAHOW CBS3U. buosiormueckoe 3HayeHWE aMHUHOKHCIIOT.
CuHTE3 U THIPOJIU3 HENTHIOB.

benku kax mpupogHsie mosmMepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.
XvMHYecKue CBOKWCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE pEaKIUU Ha OeJIKu.

Ilonamue 060 azomcodepiicawux 2emepoyuKriIuyecKux coeounenusx. Ilupumuounogvie
u nypuHossie ocHoganus. Hykneunosvie kuciomol: cocmas, cmpoeHue u OUoL02U4ecKas poib.

DKClepUMEHTABHEIC METOJIbI M3VUEHHUS BEIISCTB M MX NPEBPAIICHUN: pacCTBOPEHUE OEIIKOB
B BOJIE; JIeHaTypamusi OEJIKOB TNpH HArpeBaHWH; IIBETHBIE pPEAKIMHM Ha OCJIKU; pelIeHue
SKCIEPUMEHTAIBHBIX 33/lad 10 TeMaM «A30TcoJepkKalue OpraHUuYeCKUe COEAUHEHUS»
u «Pacrno3HaBaHue OPraHUYECKUX COCIUHEHUI.

BricokoMosieKyJIApHBbIE COeNHEHUS

OCHOBHBIE TOHATHS XHUMHUHU BBICOKOMOJIEKYJIAPHBIX COEJIMHEHUI: MOHOMEp, IOJIHUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALMU, CpPEAHss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIUMEpPHU3alUs U MOJUKOHICHCALINSL.
Ilpeocmasnenue o cmepeope2ynapHocmu U HAOMOAEKYIAPHOU — CMpPYKmMype — NoIumMepos,
3a8UCUMOCTb CEOUCE NOTUMEPOE OM UX MOTEKVIAPHO20 U HAOMOTIEKVIAPHO20 CIMPOEHUSL.

[Tonumepnsle maTepuansl. I[lnactmaccsl (MOAMATUIIEH, MOJMUIPONUIICH, MOJIMBUHWIXJIOPU],
MOJIMCTUPOJI, MOJIMMETUIMETAKpUiIaT, MOJIMKapOOHAThl, MOJIMATWICHTepedTaNaT). Y TUIN3anus
U niepepaboTKa IIaCTUKA.

DnacToMepbl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE  Kaydyku  (OyTaJHeHOBBIA,
XJIOPOMIPEHOBBIH, U30MIPEHOBBIN) U cuiukonsl. Pe3una.

Bonokna: HarypanmpHBIE (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

Ilonumepol cneyuanvrozco HasHavenus (megnow, Keeuap, >1EKMPONPO8OOsUUe NOIUMEDDL,
ouopasnazaemvie noIuUMepbl).

DKCIepUMEHTANIBHEIC METOJbl M3VUYCHHS BEIIeCTB W UX TNPEBPAIICHUN: O3HAKOMJICHHE
c o0pa3jaMi MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KaydyKoB; peIIeHHe
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MIaCTMACC U BOJIOKOH.

Pacuémmnuwie 3a0auu

Haxoxaenne MojexkymiasipHOi (opMysbl OpraHHYECKOTO COEAMHEHHUS 10 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIIUX B €0 COCTaB; HAXOXICHHE MOJIEKYJSIPHON (QOpMysbl OpraHMYEcKOro
COeMMHEHUsT TO0 Macce (00BhEMY) TMPOMYKTOB CropaHMs; MO KOJIMYECTBY BemlecTBa (Macce,
00BEMY) MPOIYKTOB pEaKIMU U/UITH UCXOAHBIX BELECTB; YCTAHOBJICHHUE CTPYKTYPHOM (HOPMYIIbI
OpPraHMYECKOIr0 BElIeCTBAa Ha OCHOBE €ro XMMHUYECKHUX CBOICTB WJIHM CIIOCOOOB MOJIY4YECHHUS;



OnmpeaACIICHUE J0JIM BhIXOAa IMPOAYKTA PECAKIIUKU OT TECOPETHYCCKHU BO3MOXKHOTIO.

Meostcnpeomemnvle cea3u

Peanuzanusi MEXIpeIMETHBIX CBs3e NpH U3ydeHMu opranuyeckoid xmmuu B 10 kimacce
OCYIIECTBIISICTCS Yepe3 HKCIONh30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUH, TaK
Y TIOHATUHN, MPUHATHIX B OTJEJIBHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

Obwue ecmecmseeHHO-HAYUHble NOHAMUSA: IBICHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIM3, CHHTE3, KIaccuuKauus, HaOIIOJEHHe, HW3MEpEHUe, OSKCICPUMEHT, MOJEIb,
MOJIeJIUPOBAHUE.

Qu3zuka: Matepusi, aTOM, SJICKTPOH, IPOTOH, HEUTPOH, MOJICKYJa, JHEPTCTHUECKUN YPOBEHB,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIMYWHBI, CIMHUIIBI
U3MEpPEHUsi, CKOPOCTbh, JHEPTHUS, Macca.

buonocus: xnerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTabOIU3M, HACIICICTBEHHOCTH,
aBTOTPO(HBIA M reTepoTpOdHBIA THUI TUTaHUSA, OpoKeHue, (POTOCHUHTE3, AbIXaHUE, OCJKH,
YIJIEBOIbI, )KUPbI, HYKJICMHOBBIE KUCIOTHI, (DEPMEHTHI.

l'eocpaghus: none3Hble UCKOMAeMbIE, TOILUIHUBO.

Texuonoeus: MULIEBbIE MPOAYKTHI, OCHOBBI PAI[MOHANBHOTO MHUTAHMS, MOIOILIUE CPEICTBA,
MaTeprabl U3 UCKYCCTBCHHBIX U CHHTETHYCCKHUX BOJIOKOH.

11 KIIACC. OBIIAA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

AtoM. CocTaB aTOMHBIX sJiep. XUMUYECKUN 31eMeHT. M30TomBl.

Kopnyckynapno-eonnosoii  oyanuzm, o0eolicmeeHnas npupooa 21ekmpoua. CTpoeHue
ANIEKTPOHHBIX O00OJIOYEK aTOMOB, K8AHMOBble YUCId. DHEPreTUYECKUe YPOBHU U MOTYpPOBHH.
Atomuble opOutanu. Kraccuduranus XUMHYECKHX 3jeMeHToB (S-, p-, d-, f-amemeHnTsI).
Pacnipenenenne 3MeKTPOHOB MO aTOMHBIM OPOUTANISAM; MPUHYUN MUHUMYMA dHEPISUU, NPUHYUN
Ilaynu, npasuno Xymoa. DNEKTPOHHBIE KOH(PUTYpAIMM aTOMOB JJEMEHTOB IE€PBOrO—
4eTBEPTOTO MEPHOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJIEKTPOHHBIE KOH(PUTYypaIuu
VIOHOB.

Ilonamue 06 SHepauu UoHU3AYUU, oHepeuu cpoocmea K 2]IeKMPOH).
DIIEKTPOOTPULIATENLHOCTb.

[Tepuoanueckuit 3aKOH u Ilepuonnueckas cucTeMa  XHMMHMYECKHUX 3JIEMEHTOB
. . MenneneeBa. Cs3p nepuoanueckoro 3akoHa u Ilepuogmyeckoil cucTeMbl XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPHEHl CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB
XUMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX HMH TPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM
Y nepuojiaM. 3HaueHue neproanueckoro 3akona J[. . Menzaeneesa.

Xumuyeckasi CBsI3b. BUIbl XUMHUYECKON CBSI3M: KOBAJEHTHAs, WOHHAs, MeTauIM4yecKasl.
Mexannu3mbl 00pa3oBaHUsl KOBAJICHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEprus
U JuinHA cBsi3U. [lonsipHOCT, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJEHTHOU cBsizu. KparHble
cBs31. BogopoaHas cBsi3b. MeXMOIEKYIIIpHbIE B3aUMOICHCTBHS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOXHOCTH aTOMOB. [ ubpuousayusi amomHulx opoumaei.
CBs3b DJIEKTPOHHOW CTPYKTYPHI MOJEKYNI C UX TE€OMETPUYECKUM CTPOCHHEM (Ha MpuMepe
COCTMHEHUH 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBnenue 0 KOMIUIEKCHBIX  coequHeHusix.  CocTaB  KOMIUIEKCHOTO — HMOHAa:
KOMILIEKCO00pazoBaTenb, JUrauibl. Koopounayuonunoe uucno. Homenknamypa KoMnieKcHulX
coeduneHull. 3HaueHue KOMNIEeKCHbIX coeouneHull. [lonamue o KOOPOUHAYUOHHOU XUMUUL.



BemectBa MONEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUA. THIBI KPUCTAUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonatue o nucnepcHbIX cuctemax. VICTHMHHBIE pacTBOPHI. [Ipedcmasnenue o0 KOJLIOUOHbIX
pacmeopax. CrocoObl BbIpRXEHUS KOHIICHTPALMU pPACTBOPOB: MaccoBasl JOJS BEIIECTBa
B PacTBOpe, MOJISIpHas  KOHLEHTpauus. HacbllleHHbIE 1 HEHACBILIEHHBIE  PacTBOPBHI,
pacTtBopuMocTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYeCKHX BeUIeCTB. [pUBUAIbHBIC Ha3BaHUSA
OT/ZIEJIbHBIX MPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XUMHYECKHX pEaKIMii B HEOPTaHWUYECKOW W OPraHUYECKOW XUMHUHU. 3aKOH
COXpaHEHMsI MacChl BEILECTB; 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPIrUU MPU XUMHUYECKHUX
peakuusax. Termmosbie 3h(HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKOpOCTh XMMHYECKOH peakuuu, e€ 3aBHCHMOCTh OT Pa3iMYHbIX (akTopoB. ['omorenHsie
U TeTeporeHHble peakuuu. Katanus u kataau3aropsl.

OOpaTtumbie 1 HEOOpaTUMbIE peakluu. XUMUYECKOe paBHOBecue. KoHcmanma Xumuueckozo
pasrosecus. DaKTOPbI, BIMIIOIIME HA IOJIOKEHUE XMMHYECKOTO PABHOBECHS: TEMIIepaTypa,
JIaBJICHUE U KOHLIEHTPALMU BEIECTB, y4acTBYIOIMX B peakiuu. [Ipunuun Jle [llarense.

OnekTpoiauTuueckas  guccouuanus. CunpHble U cnalOble  AJeKTpoiuThl.  CTemneHb
JUCCOLMALINN. Honnoe npousseoenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs,
HeWTpanbHasi, 1menounas. Bomoponueiit nmokaszarens (PH) pactBopa. ['maponus cosneii. Peakiuun
HMOHHOTO OOMeHa.

OxuCINTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CreneHb  okucieHus.  OKUCIUTENb
Y BOCCTaHOBUTENb. lIpolecchl OKUCIEHUST U BOCCTAHOBJIEHHUA. BaxHeilline OKUCIUTENN
Y BOCCTAaHOBUTENU. MeTo SIeKTPOHHOTo ©OanaHca. DIEKTPOJIU3 PAcCTBOPOB U PACILIaBOB
BEILECTB.

OKCIIEpUMEHTANIBHBIE METOJbl _M3YYEHUs BEIIECTB W WX TPEBPAIICHUN:  Pa3JIOXKEHHE
NEPOKCHJA BOAOPOJA B IPUCYTCTBUM KaTalu3aTopa,; MOJEIM KPUCTAUIMUECKUX PEIIETOK;
IPOBEJCHUE peakUuid MOHHOrO OOMEHa; OIpeAeJeHHe Cpelbl pPacTBOPOB C MOMOIIBIO
WHAMKATOPOB; M3YYEHHUE BIIMSHHS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMMUYECKOH peakiuu
Y TI0JIO’)KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannyeckasi Xumus

[lonoxenne  HemeramioB B [lepmoamueckoid  cucTteMe  XMMHYECKUX  DJIEMEHTOB
. . MenneneeBa 1 0COOEHHOCTH CTPOEHHUsI WX aToMoB. Du3HuUecKkue CBONCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bomopon. I[lomyuenue, ¢usnueckue U XMMHUYECKHE CBOMCTBA: pPEAKIMH C METaUIaMHu
Y HEMEeTaJUTaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ unpusl. Toniuensie d1emenmol.

lanorensl. Haxoxmenue B mpupone, CHOCOObI TONydeHHs, (PU3NYECKHE W XUMHYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHeiue KUCIOPOACOAEpIKAIIUE COCIUHEHUS TajJOT€HOB.
JlabopaTopHble U MPOMBIIIIEHHBIE CIMOCOOBI TONyYeHUsl TajloreHoB. [IpuMeHeHHe TraJloreHoB
U UX COCIUHCHUM.

Kucnopon, o30H. JlabopaTopHble U MPOMBINIIEHHBIE CIOCOOBI TMOTYYSHHs] KHUCIOPOJa.
®u3nueckue U XMMHUYECKHE CBOMCTBA W NPUMEHEHHWE Kuciopoga U o30Ha. OKCHIBI
Y TIEPOKCHUJIBI.

Cepa. Haxoxaenne B mpupojie, Crocoosl modydeHusi, (GU3NIecKue U XUMUIECKHE CBOMCTBA.
Ceposogopon, cynbhunbl. Oxcua cepoi(IV), okcua cepsi(VI). Cepuucras u cepHasi KHCIOTHI
1 ux coau. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpruMeHeHne cephl U €€ COeTMHECHUN.



Azot. HaxoxaeHnue B mpupoje, CrocoObl ONy4YeHHs, (PU3NIeCKue U XMMHUYECKHUE CBOMCTBA.
Amvmuak, HUTpuIbL. OKCHIBI a30Ta. A30THCTas M a30THASE KUCIOTHI M UX coiu. OcoOEHHOCTH
CBOWCTB a30THOW KUCIOTHI. [IprMeHeHre a30Ta U ero COeqUHEHNN. A30THBIE YA0OPEHHS.

®docthop. Haxoxaenwe B Ipupoae, CIOCOOBI MONYYCHUS, (DU3UYECKHE | XUMUYCCKHE
cBoiictBa. Dochuasl u dpochun. Oxcuasl docdopa, dochopHas Kucmora u e€ COJM.
Memadgpocpopras  u nupoghocpopras  kuciromsi, pocghopucman u pocghoprosamucmasn
kuciomsl. [Ipumenenne pochopa u ero coenunennii. DochopHbie y100peHHUS.

VYrnepon, HaxoxaeHHE B pupojie. AioTpornHbie Moguukanud. GU3ndeckiue 1 XUMUYeCKue
CBOICTBAa MPOCTBIX BEIIECTB, 00Opa3zoBaHHBIX yriepogoM. Oxcupa yriaepoaa(ll), oxcupg
yriepona(IV), yronbHas kucinora u €€ coid. AKTUBUPOBAHHBIN Yroilb, aocopoyus. DyiiepeHul,
epacghen, yenepoouvie nanompyoxu. [IpuMeHeHre MpoCTHIX BEIIECTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. HaxoxaeHue B mpupoje, CIocoObl MONy4YeHHs, (U3NYECKHE U XMMUYECKHE
cBoiictBa. Okcun kpemuus(IV), kxpemHueBast KUCI0Ta, CUITUKATHL. [I[puMeHeHe KPEeMHHUSI U €ro
coenuHeHuil. CTEKI10, €ro MoJy4yeHue, BUbl CTEKIIA.

[Tonoxxenne metamsoB B [lepuonuyeckoil cucteMe XUMHUYECKHX 3yieMeHTOB. OcoOeHHOCTH
CTPOEHHS PIIEKTPOHHBIX 000JI0UYE€K aTOMOB METAJLIIOB.

Pacnpocmpanenue xumuueckux snemenmos-mwemaios 6 3eMHOU Kope.

Oo6mue pusmveckre cBoiicTBa MeTaLIOB. [IpuMeHeHHEe MEeTa/UIOB B OBITY M TeXHUKE. CILIaBbI
METaJUIOB.

DNEeKTPOXUMHUYECKUN Pl HANpsDKEHUH MeTaiuioB. OOmue crocoObl MOJYyYEHUs METAIOB:
TUAPOMETAJUTYPIHUsl, TUPOMETAIULYPIHsl, dJIeKTpoMeTautyprus. [loHsTiue o Koppo3un MeTayioB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka MeTaiioB I[A-rpynmber [lepuonudeckoil CHUCTEMBI XHMHUYECKUX
sneMeHToB. HaTpuil u kanuii: nonydenue, pu3nyeckue M XUMHUYECKUE CBOWCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUM.

OOmas xapakrtepuctuka MetauioB IIA-rpynmel  [lepuoguueckoil  cuCTEMbl  XUMHMYECKHUX
ANIEMEHTOB. Maruuil M KauplUii: NoixydyeHue, pU3nyeckue M XMMUYECKUE CBOWCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX CoeAMHEHUN. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnroMuHUI: TIONydeHue, (U3MYECKHE U XMMUYECKHE CBOMCTBAa, NPUMEHEHHE MPOCTOro
BEIIECTBA M €ro COoeqUHEHUH. AMQOTepHble CBOWCTBAa OKCHIA M FMAPOKCHIA alFOMUHMUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOm1ast XxapakTepucTUKa MeTauioB No6ouHbIX noarpymnm (b-rpymnmn) Ileproauueckoii cuctemsl
XUMUYECKUX AIIEMEHTOB.

duznyeckue W XMMHUECKHE CBOWCTBA XpoMa M €ro coennHeHuM. OKCHIbI U TMJIPOKCH]IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AUXpOMaThl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TonryueHnue u npuMeHEeHUe XpoMma.

®u3nYeCKre U XMMUYECKHE CBOMCTBA MAapraHila U €ro COeqMHEHNN. Baxknenime coeIMHEHNs
mapranna(ll), mapranna(IV), wmapranma(VI) wu mapranna(VII). Ilepmanranar xamus, ero
OKHUCJIUTEIbHBIE CBOWCTBA.

du3nyeckue M XMMHYECKHE CBOMCTBA JKe€jle3a M €ro coeAuHeHui. OKCuabl, THIPOKCHIBI
u comnu xene3a(ll) u xeneza(Ill). [lonyyeHne u npuMeHEHHE Kelle3a U €ro CIUIaBOB.

Ou3NYeCKe W XMMHUYECKHE CBOMCTBA MeAu W €€ coenuHeHuid. [lomydeHue W mprUMEHEHHE
MeIU U €€ COCTMHEHUM.

[uuk: momydeHue, GuU3HUECKUE U XUMUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA
Y TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHre HMHKA U ero COeMHEHHH.



SKCHCQI/IMGHT&HBHHG MCTOJIbI W3YVUCHUA BCIICCTB W WX nneB[gameHHﬁ: HU3YUCHUC O6p33HOB
HCMCTAJIJIOB; TOPCHUC CCPLI, (bOC(I)Opa, JKCJIC3a, MAarHud B KHUCJIOPOAC; M3YYCHHUC KOJUJICKIINU

«MeTalibl U CIJIaBbI»;, B3aUMOJICHCTBUE IICIOYHBIX U HICJIOYHO3EMEIbHBIX METANIOB C BOJOU
(BO3MOYHO HCITI0JIb30BAHNE BUJIEOMATEPHUAIIOB); B3aUMOJICHCTBUE LIMHKA U JKEJI€3a C pacCTBOPaMU
KHCJIOT H IIEJ0YeH; KauyeCTBEHHbIC PEaKIIMU Ha HEOPraHWYeCKHe aHWOHBI, KaTHOH BOJOPOJA
Y KaTHOHBI METAIIJIOB; B3aUMO/ICHCTBHE THAPOKCUIOB aJJIOMUHUS U LIMHKA C PACTBOPAMH KUCJIOT
U IIeJIoYeHi; pellleHHue OJKCIEpUMEHTANbHBIX 3adady 1o Temam «['amorensr», «Cepa wu eé
coequHEHUs», «A30T u Qochop U UX coeauHEeHHs»,  «MeTamnsl TJIaBHBIX MOJATPYIII,
«Mertamibl MOOOYHBIX MOATPYIIID.

Xumus 4 KU3Hb

Posb xumun B 00ecrieueHuN YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA.

[TonsiTHe 0 HAyYHBIX METOAAaX MO3HAHUS U METOJIOJIOTMU HAYYHOTO UCCIICIOBAHMS.

Hayunble mpUHIMIIBI OpraHU3alud XUMUYECKOT0 MPOU3BOACTBA. [IpOMBINIIEHHBIE CIIOCOOBI
MOJyYeHUs] BAXHEWIIUX BeUIeCTB (HAa MpUMEpe MPOU3BOJCTBA aMMMAaKa, CEPHON KHUCIOTHI,
MeTaHosna). [IpoMblnieHHBIE CHOCOOBI TMOMYYEHHsS METaUIOB M CIUIAaBOB. XHMHYECKOE
3arpsi3HEHUE OKpPY)KAIoIIeH cpeAbl U ero MOCHencTBus. [Ipobnema nepepabomku omxo008
u noboynvlx npodykmos. Poilb XuMHH B 00CCIICYCHHHM JSHEPreTHYECKOH Oe301acHOCTH.
Tpunyunwvr «3enénou xumuuy.

Xumusi ¥ 3710pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [lpaBmiia  uCMONIb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTHUU METUIIUHEI.

XUMUsl MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKku. Ponb xumMuu B obecrnieueHUU
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u nmapdromepusie cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TIOBCEAHEBHON KHU3HHU.

XUMUS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENbHBIE MAaTepUabl (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC YI0OPEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKII0, KepaMuka. Mamepuanvl 0/
an1ekmpoHuxu. Hanomexnonozuu.

Pacuémmnuie 3a0auu

Pacuérel: Macchl BemecTBa uinM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIMU BEHIECTB; Macchl (00bEMa, KOIMYECTBA
BEIIeCTBA) MPOJYKTOB pPEAKIMH, €CIH OJHO M3 BEUIECTB MMEET MpPUMECH; Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIUM, €CIM OJHO U3 BEHISECTB JaHO B BHUJIE pPacTBOpa
C ONpeAeNEHHON MacCOBOM JOJIed pPACTBOPEHHOIO BEIIECTBA; MACCOBOW JOJU M MOJSIPHOM
KOHICHTpPAMK BEIICCTBA B PACTBOPE; AOJU BbBIXOJAa IMPOAYKTAa PEAKIHUM OT TCOPECTUUCCKU
BO3MOYKHOTO.

Mesicnpeomemmuwie céazu

Peanuzanus MeXINpeIMETHBIX CBSI3€H NMpU U3ydyeHHM OOIIel M HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX OHATHH, TakK
Y TIOHSTHHI, TIPUHSTHIX B OTACIBHBIX MTPEIMETaX eCTECTBEHHO-HAYYHOTO IIHUKJIA.

Obwue ecmecmseeHHO-HaYUHble NOHAMUA: IBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIM3, CUHTE3, KiIaccuuKalus, NEPUOAUYHOCTb, HAOJIOJIEHUE, HW3MEpPEHHE, SKCIIEPHUMEHT,
MoOJ1eJIb, MOCITMPOBAHHUE.



Qusuxa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOIIBI,
pPaIMOaKTUBHOCTh, MOJICKYJIA, YHEPTETHUCCKUN YpOBEHb, BEIICCTBO, TENO, 00BEM, arperatHoe
COCTOsAHHUEC BCIIICCTBA, PII[CaHLHBIﬁ ras, (1)I/I3I/I‘ICCKI/IC BCINYNHBI, CAUHUIIbI I/I3MCpCHI/I$I, CKOpOCTB,
SHEPIrus, Macca.

buonocus:  xnerka, opraHusM, OJKOocHcTema, Owochepa, MeTadOIU3M,  MaKpo-
U MHKPOYJICMEHTBI, OCJIKH, >KHUPBI, YIJIEBOMABI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTBI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MIOTOK SHEPIHU B IKOCHCTEMAX.

T'eoepadhusi: MuHEpalbl, TOPHBIC TOPOIBI, TIOJIE3HBIC HCKOIAEMBbIE, TOILUIHBO, PECYPCHI.

Texnonocus: XAMUYECKash IMPOMBIINUIEHHOCTh, METAUTYPrusi, CTPOMTEIBHBIC MaTEpPHAIIBI,
CCIIbCKOXO3SMUCTBEHHOE TPOM3BOJCTBO, IHUINEBAs IMPOMBIIUICHHOCTh, (hapMaleBTHUECKas
HPOMBIILJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX npernapaTos, MIPOU3BOJICTBO
KOHCTPYKI_II/IOHHBIX MaTepI/IaJIOB, BHGKTpOHHaH HpOMBHJ_UIeHHOCTB, HAHOTCXHOJIOI'UN.
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