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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamMma nmo XuMuu Ha ypOBHE CpeIHEro 0011ero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi



Oenepanun», TpeOOBaHMM K pe3ynbrataM oOcBoeHHs (denepaibHOM  00pa3oBaTebHON
nporpammel cpenHero obmero obpazoBanuss(POIl COO), npeacraBineHHblx B PepepanbHOM
rocyJapcTBeHHOM obOpazoBarenbHoM crapaapre COO, ¢ yuérom KoHuenmuu npenojaBaHMs
yuebHOoro mnpeamera «XuMHs» B 00pazoBaTelbHbIX OpraHuzauusax Poccuiickoit @enepanuu,
peaIn3yoLX OCHOBHbIE 00pa30BaTe/IbHbIE MIPOrPaMMBbl, 1 OCHOBHBIX MoJIokeHUH «CTpareruu
pa3zButusa BocnuTanusi B Poccuiickoit denepaunn Ha nepuoxn ao 2025 roga» (Pacnopsikenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YIUIyOJEHHOTO HW3Yy4YCHHS 3aHMMAaeT Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTrO oOpazoBanus y4damumxcs 10-11 xkmaccoB. WM3ydenuwe mnpenmera,
peanuzyemMoe B YCIOBHAX Au(B(GEpeHINPOBAHHOTO, NPOGWILHOTO OOydYeHHs, NPU3BAHO
obecrieunTh 001I€00pa30BaTENFHYI0O U OOMIEKYIBTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO JUIS aJanTallid WX K OBICTPO MEHSIONIIMMCS YCJIOBHSM JKU3HH B COLIUYME, a
TaKXKe JJIs TPOJOJDKEHHsS OOYYEHHs B OpraHU3alisX Mpo(ecCHOHAIBFHOrO 00pa3oBaHHUsA, B
KOTOPBIX XMMHUS SBJISIETCS] OTHOW M3 MPHOPUTETHBIX JTUCIIUILINH.

B mporpamme 1m0 XWUMHM Ha3HAYCHHE TMpeAMeTa «XHUMHS» TIOIy4aeT IOAPOOHYIO
HMHTEPIIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu nojoxeHusmu PIrOC COO o
B3aUMOOOYCIIOBJIIGHHOCTH IIeJIeH, COAepIKaHus, pe3yJIbTaTOB 00y4eHHUsI U TPeOOBAHUHN K YPOBHIO
MOJATOTOBKH BBIMYCKHUKOB. CBHJIETEILCTBOM TOMY SBJISIOTCS CJCAYIOIINME BBIMOJHSICMbIC
POrPaMMOM 110 XUMHUU (QYHKITUH:

MH()OPMAMOHHO-METOJNYECKAsA, pealn3alust KOTOPOH oOecreunBaeT IOJIydYeHHUe
IpPEICTaBICHUs O LIENAX, COAEP)KaHUM, oOIIel cTpaTeruu oOy4eHHs, BOCIUTAHUSA U Pa3BUTHUA
00yJaromuxcst CPeCTBAMU PEMETA, U3YyIaeMOTr0 B PaMKaxX KOHKPETHOTO MpoduIis;

OpraHM3allMOHHO-IIAHUPYIOLIAsl, KOTOpas MpelycMaTpuBaeT ONpPElEICHUE: IIPUHLIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEIOBATEIFHOCTH U3YUYCHHUsI YUeOHOTO MaTepHralia, KOJTUIECTBCHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOIXOAO0B K (DOPMUPOBAHHMIO COJCPHKATEIBHOH OCHOBBI
KOHTPOJSI M OIEHKH OOpa30BaTENIbHBIX JOCTHKCHHH OOYJaroIUMXCs B pPaMKax HMTOTOBOU
aTTecTalluy B GopMe €AMHOTO roCy1apCTBEHHOI0 3K3aMEHAa [0 XUMHUU.

[Iporpamma ai1s1 yriry0aE€HHOTO U3y4EHUS XUMUH:

YCTaHABJIMBAET UHBAPUAHTHOE IPEIMETHOE COJEpKaHUE, 00g3aTeIbHOE )i U3yUEHUS B
paMKax OTAETbHBIX Mpoduiel, IpeaycMaTpUBaeT pacIpeeieHHe U CTPYKTYPUPOBAaHUE €ro 1O
KJIacCaM, OCHOBHBIM COJICpKaTeIIbHBIM JIMHUSM/pa3iesiaM Kypca;

na€T MpUMEpHOE pacipenereHre yueOHOTO BPEMEHU, PEKOMEHyeMOro Ui M3y4eHUS
OTACJIBbHBIX TEM,

npeiaraeT NPUMEPHYIO MOCIEI0BATeIbHOCTh U3YUYEHUS Y4EOHOT0 MaTepuana ¢ yuéTom
JIOTHKH MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBI3EH;

na€T METOAMYECKYI0 HWHTEpIpeTaluio Ieed M 3anad  M3ydyeHus IMpeaMera Ha
yrIIyONE€HHOM ypPOBHE C YY4E€TOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEIHEro OOIIero
o0pa3oBaHMs, COJEpPKATEIBHON XapaKTePUCTUKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeNbHOM TPOrpaMMbl CpeAaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIX,
MeTanpeIMETHbBIX, IPEIMETHBIX), a TAKXKE ¢ YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHBIX
JEUCTBUIM 00YYaIoIIerocsi M0 OCBOCHUIO COACP>KaHUs MPEIMETa.

I[lo Bcem Ha3BaHHBIM MO3MLMSAM B NOpOorpaMMe IO XHMHUU [PETyCMOTpPEHA
MPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHM Ha YPOBHE OCHOBHOTO 00mIero ooOpaszoBaHus. 3a
npelelaMi  yYCTAaHOBJICHHOH TMPOrpaMMON 1O XUMHHM  00s3aTelNbHOW  (MHBapUAHTHOM)
COCTaBIISIIONIEH collepkaHus yueOHOTro mpeaMera « XUMUsS) 0CTaéTcsl BO3MOKHOCTH BHIOOpA €ro



BapUaTUBHOW COCTABJIAIOILEN, KOTOPas 1OJKHA ONPEAEIATHCA B COOTBETCTBUH C HaIIPABJICHUEM
KOHKPETHOTO POQHIIs O0yICHHUS.

B coorBerctBUM ¢ KoHuentyaibHbIMH monoxkeHusmMu DPIOC COO o Ha3zHaAuCHUH
npeaMeToB 0a30BOTO U YIIIyOJIEHHOTO YPOBHEH B cucteMe AuQdepeHIInpOBaHHOTO 00yueHus Ha
YPOBHE CpefHero o0miero o0pa3oBaHUs XUMHs Ha YPOBHE YIIyOJIEHHOTO M3ydeHUs HAIlpaBIICH
Ha pealn3alyi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM J3TallOM IMOJYYCHHUS XHUMHUYECKOTO
o0pazoBaHMsi B paMKaX M3Y4YCHHUS CHCIUAIBHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUUYECKHX
JTUCIUILIMH B By3aX U OpraHu3alusax CpeaHero npodeccuoHanbHOro oopasoBanus. B 31oii cBsi3u
U3ydeHUE TMpeaMera «XHUMHs) OpPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA pACHIUPEHHE U
yrayOleHne TEOPeTUYECKOM U MPaKTUYECKOW TMOJATOTOBKM OOyYaroIIMXCs, BbIOpaBIIMX
onpenenEHHbIi mpoduiib 00yuyeHus, B TOM YHUCIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOTyYeHUs
XUMHYECKOro 00pa3oBaHus B OpraHu3alusax npodeccuoHaibHOro odpasoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUTAHUPYEMBIM pe3ylibTaTaM OCBOSHUS (eaepatbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CPEeTHEro OOIIero 0O0pa3oBaHUs W3YUYEHHE IMpeaMeTa «XHUMHUD»
OPUEHTUPOBAHO TAK)KE HA PEUICHUE 3a/1a4 BOCIIUTAHUS U COIMAIILHOTO Pa3BUTHSI O0YJIArOIIIXCS,
Ha GOpMUPOBAHKE Y HUX OOIICUHTENIEKTYAIbHBIX YMEHHI, YMEHHUI palluoHaInu3aluu y4eOHOro
Tpyda W  OOOOMIEHHBIX CIIOCOOOB  JCATEIBHOCTH, WMCIOIMIUX  MEXIUCIUILTMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBngmuMu npeamMera «XuMHs») Ha YpOBHE YIIyOJEHHOTO HM3YYECHHS SIBISIIOTCA
yray6nénnbie Kypeel — «Opranuueckas xumus» u «OOmas U Heopranudeckas xumus». [lpu
OTIpE/ICIICHUU TIOJXO0J0B K OTOOPY M CTPYKTYPHOH OpraHHM3aIlK COACPKAHHS 3TUX KYypCOB B
mporpaMMme Mo XUMUHU 32 OCHOBY MpuHATH nojoxeHus GI'OC COO o paznmuuusix 6a30BOro u
yrIIyONE€HHOTO YPOBHEH M3Y4YEHUS TpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» U «OOImas M HeopraHudecKas
XUMUSD) COCTABIIIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. JTa CUCTEMa 3HAaHUM IOJIydyaeT ONpelleIEHHOE TEOPETUUECKOoe
JOTIONTHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonblmiuii  00BEM
¢axTonormueckoro Marepuaia. Tak, Ha yriayOJIEHHOM YpOBHE M3y4YeHHS IpeaMera obecredeHa
BO3MOXXHOCTh 3HAYUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHMM O XUMHYECKHUX DIIEMEHTaX U
CBOWCTBAX MX COCJMHEHUN HAa OCHOBE PACIIMPEHUS M yrIIyOJeHHs MPEICTABICHUA O CTPOCHHUU
BEILECTBA, XUMUUYECKOU CBSI3M U 3aKOHOMEPHOCTSX MPOTEKaHUsl PEaKlMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKH U TEPMOJMHAMUKU. V3yueHue nepuoguueckoro 3akoHa u
[lepuognueckoit  cuUCTeMBbl  XMMHYECKHX  JJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEICTABICHUSIX O CTPOCHUH aTOMa. XUMHUYECKask CBS3b OOBICHSICTCS C
TOYKHM 3PEHHsI PHEPreTHUECKUX HM3MEHEHUH mpu e€ oOpa3oBaHWU U Pa3pyLICHUHU, a TaKKE C
TOYKM 3peHHsT MeXaHH3MOB e€ oOpa3oBaHusa. lV3yueHue THIIOB pPEAKIHA OTOJHACTCS
dbopMupoBaHUEM MPEACTABICHUI 00 AMEKTPOXUMUYECKUX MPOIECCAX U ANEKTPOJIHM3E PACIIIIABOB
U pacTBOpPOB BEHIECTB. B Kypce OpraHMYecKOod XHMHMM IIPU PACCMOTPEHUU PEAKIIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yaenseTcss oco0oe BHUMaHUE BOIPOcaM 00 3JEKTPOHHBIX d(dexTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKiuil.

Ocoboe 3HaueHHEe MMEET TO, YTO Ha COJCpKaHHWE KYypPCOB XUMHH YIIIyOJEHHOTO ypOBHS
W3YyYEHHUS JI1 KJIAcCOB ompeAenéHHOro mpoduis (riaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep MOTOJHEHHUH K 00Iel crucTeMe MPeIMETHBIX 3HAHWI) OKA3hIBAIOT BIIMSHUEC CMEXKHBIC
npeaMmersl. Tak, Hampumep, B COAEpP)KaHWU TpeAMeTa IS KIacCOB XHMHUKO-(PH3HYECKOTro
npoduist 60JIbII0E 3HAYCHUE OYyT MMETh 3JIEMEHTHI y4eOHOTrO Marepuajia Mo oOmeld XUMUH.
[lpu w3ydenuu npeaMera B AAaHHOM CJIydae akKIEHT OyIeT clenaH Ha OOMIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs



(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAHEHHUS MAacCChl W JHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOSHUH BEILECTB U IPYroe.

B T0 Xe BpeMs B conep)kaHHH MpeaMeTa Ui KIACCOB XUMHUKO-OMOIOTHIECKOTO MPOdUIIs
OoJbIIMI yIETbHBIN Bec Oy/eT UMEeTh OpraHhuYecKkas XuMus. B 3ToMm cimydyae mpenocTaBiiseTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATEIIEHOTO PACCMOTPEHHSI XUMHUYECKOW OpraHu3aiy KJIETKH KakK
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOpPOM BXOJST, K MpPUMEpPY, TaKue CTPYKTYpHbBIE
KOMIIOHEHTBI, KaK JIMMUJbI, OEJIKU, YIieBOJAbl, HyKJIEUHOBbIE KHUCIOTHI U Jpyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX MPEACTABUTENECH OCHOBHBIX KIACCOB OPraHUYECKUX BEIIECTB
CITy’KaT OCHOBOM JUIS U3y4EHHsI CYIITHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHS, TTHIEBAPEHHUSL.

B mnane ¢opMupoBaHHMs OCHOB HAyYHOT'O MHPOBO33PEHHS, OCBOCHHUS OOIEHAYYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTHUYECKOTO TPUMEHEHHUSI HAYYHBIX 3HAHUW M3y4EHUE MpeIMeTa
«XUMHD Ha yryOIEHHOM YpOBHE OCHOBAHO
Ha MEXKIIPEJMETHBIX CBS3SX C YYCOHBIMH IPEAMETaMH, BXOJSAIIMMH B COCTaB IPEIMETHBIX
obnacreli «EcTecTBeHHO-HAay4YHBIE TpeaMeThl», «Marematuka u uHPOpMaTHkKay u «Pycckuit
S3BIK U JINTEpATypay.

[Ipu m3ydenun ydeGHOro mpeamera «XuUMHUs» Ha YriyOJIEHHOM YpOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3ajadei
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpPOBAaHHME OCHOB HAayKM XHMHU Kak 00JacTu
COBPEMEHHOT0 EeCTECTBO3HAHMS, MPAKTHYECKON JesITeNbHOCTH 4YeJIOBeKa U OJHOr0 U3
KOMITOHEHTOB MUPOBOW KYJIbTYpHI. PemieHne 3Toil 3agaun Ha yriryOJEHHOM ypOBHE M3YYCHUS
peaMeTa mpeArnoaaraeT pealn3auio TakuX emei, Kak:

dbopMupoBaHUE MPENCTAaBICHUI: O MaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHMM MPHUPOJIbI, O MECTE XHWMHH B CHCTEME €CTECTBEHHBIX HayK M €&
BeIylleil poiu B 00eCleYyeHUH YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA: B PEHICHUM IpoOiieM
HKOJIOTHUECKOM, YJHEPTETHUECKON M MUIIEBOH 0€30MacHOCTH, B Pa3BUTUH MEAHMIIMHBI, CO3JaHUN
HOBBIX MATEpUANOB, HOBBIX HCTOYHUKOB OJHEPrUM, B OOECHEUECHUU PAIMOHAIBHOTO
IPUPOAONIOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYpPhI YEIIOBEKA, a TAKXKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpesie;

OCBOCHHE CHUCTEMbl 3HAHMM, JIEKAIIMX B OCHOBE XHMHUYECKOW COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: PyHIAMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUN XUMHUU,
COBPEMEHHBIX MPEJCTABICHUNA O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUsI XMMHUUYECKUX PEAKIUHA, O XMMHYECKOM DPABHOBECHHU, PACTBOpPAX M JTUCIEPCHBIX
CUCTeMax, 00 OOIIKX HAYYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BO/ICTBA;

dopMupoBaHue y OO0y4aroUIMXCs OCO3HAHHOTO IOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKHX 3HAHUU N7 OOBSICHEHHS KIIIOUYEBBIX HAEH U MpoOIeM COBPEeMEHHOMU
XUMHUHU, 11 OOBSCHEHUS M TPOTHO3UPOBAHUS SIBJICHUN, HMMEIOUIUX ECTECTBEHHO-HAYYHYIO
IPUPOJY; TPAMOTHOTO PEIIeHUsI MPOOIeM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMSI, aHAINU3A U
OLICHKH C TIO3MIMH IKOJIOTMYECKON O€30IacCHOCTH MOCIEACTBUN OBITOBOM M IMPOU3BOACTBEHHON
JIEATEIbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKMM IIPOU3BOACTBOM, HCIOJIb30BAHUEM H
nepepadoTKOM BEIIECTB;

yrayOieHue TMpeACTaBICHUM O Hay4YHBIX METOJaX I[I03HAHUS, HEOOXOAMMBIX IS
PHOOPETEHUST YMEHUH OPUESHTHPOBATHCS B MUPE BEIICCTB i OOBSICHEHUST XUMHUCCKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIC, B MPAKTUUECKOM JIEATETLHOCTH U TTIOBCETHEBHOM JKU3HHU.

B mane peanuzanuu NEepBOOYEPENHBIX BOCHUTATENBHBIX W PAa3BUBAIOIIUX (PYHKIIMMA
[EJIOCTHOW CHCTEMBbI CpEeIHEro o0Iiero oO0pa3oBaHUS MpPU H3YyYEHUU MpeaMera «XuMus» Ha
yrIIyOnE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:



BOCIIUTaHHUE YOeXKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUIN MIPUPO/IbI, YBAXKEHUS K IPOLIECCY
TBOPYCCTBA B obOiacta TCOPCTUUCCKHUX U IMMPUKIAOHBIX I/ICCJ'IGI[OBaHI/If/'I B XUMHH, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOILEI0 COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M IMO3HAHMIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH;

Pa3BUTUC NTO3HABATCIIbHBIX NHTCPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX criocoOHoCTEN
oOyyaromuxcs, (OpMUPOBAHME y HUX CO3HATEIbHOI'O OTHOLICHHMS K CaMOOOpa3oBaHMUIO U
HETPEPhIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPOo(peCCHOHATBLHOW M 0OIIeCTBEHHOU
NeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 370POBOM
o0pase Ku3HH;

dopMHupoBaHHE YMEHUH U HABBIKOB pa3yMHOro0 NPUPOAONOIb30BAHUSA, DPA3BUTHE
OKOJIOTHUECKOW KYJIBTYpPbI, NPUOOPETEHHE ONbITa OOIIECTBEHHO-TIONIE3HON JKOJOTHYECKOU
NeSITebHOCTH.

OOmiee YKMCIO YacoB, MPEAYCMOTPEHHBIX ISl M3y4YeHUS XUMHH Ha YriIyOJeHHOM YpOBHE
cpenHero obmero obpaszoBanusi, cocraBiseT 204 gaco: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEACIIO).

COJEPKAHUE OBYYEHUSA
10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTn‘{ecmle OCHOBBI opra}mqeacoﬁ XUMMUH.

[IpeameT u 3HaUEHHWE OPraHUYECKOW XMMUH, MPEACTaBICHHUE O MHOTOOOpa3uM OPraHUYeCKHX
COEIUHEHUN.

OJEKTPOHHOE CTPOCHHE aroMa yIrjiepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHMSL.
BasnentHble BO3MOXKHOCTH aToMa yriepoja. XUMHUYecKasl CBS3b B OPraHUYECKUX COCTUHEHUSX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOM
cBsi3U (OOMEHHBIH U TOHOPHO-aKLENTOPHbIN). THUIbI epeKpbIBaHUs aTOMHBIX OpOHUTajel, 6- U
n-cBsi3u. OnuHapHas, JBOMHAs M TpoilHas cBsA3b. CrmocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranudeckux Beuiects. [loHsTHE 0 CBOOOHOM pajuKaie, Hykjaeopuie U 3jaeKTpoduie.

Teopuss crpoeHust opraHumdeckux coenuHeHudi A.M. DbymiepoBa M COBpEeMEHHBIE
IPEJICTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS OPraHUYECKUX COEAMHEHUM.
Monekynsipable M CTPYKTypHble GopMmynbl. CTpyKTypHbIe (OPMYIBl DPA3IUYHBIX BHJOB:
pa3BépHyTasA, COKpaml€HHas, ckenerHas. M3omepus. Bupbl wu3zomepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpOHHbIE 3((EKTHl B  MOJIEKYJlIax OpPraHUYECKHX COEeIMHEHHUH
(MHIYKTUBHBIA M ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o KIaccU(PUKAUU OpraHMYecKuX BemecTB. [lonsaTue o GpyHKIMOHAIBHON
rpynne. I'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHU4eCcKUX
coenunenuii (IUPAC) u TpuBnanbHble HA3BaHUS OTIIEIBHBIX MPEACTABUTEICH.

Ocob0eHHOCTH n KHaCCI/IQ)I/IKaHI/IH OpraHU4YCCKHUX peaKL[HfI. OKUCITUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINU B OpFaHquCKOﬁ XHMUU.



SKCHGQI/IMGHT&HBHHG MCTOJIbl HM3YYCHUA BCHICCTB U HUX H[!eB[)a!!!eHHﬁl O3HAaKOMJICHUEC C
06pa3uaMH OpPraHn4Y€CKUX BCIICCTB W MaTCpHajlaMM Ha UX OCHOBC, OIIBITHI IO IMPEBPALICHHUIO

OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (TUiaBleHHe, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYMPOBaHUE MOJIEJIEH MOJIEKYJl OpraHM4ECKHUX BEIIECTB.

YriaeBoaopoabl.

Anxanbl. ['oMmonornyeckuil psan ankaHoB, oOmias (Gopmyrna, HOMEHKIATYpa U HU30MEpHS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKAHOB, SP’-THOPHUIM3AIUS aTOMHBIX
opOuTaneit yrinepoaa, 6-cBa3b. OuU3NYECKUE CBOWCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA AJIKAHOB: PEAKLMM 3aMELICHUs, U30MEpU3ALUK, NETUIPUPOBAHNS,
LHUKJIA3a0UY, [UPOJu3a, KpeKuHra, ropeHus. lIpexncraBieHne o0 MexXaHH3ME pPEaKLUN
PaavKaIbHOIO 3aMELLECHHUS.

Haxoxnenue B Mpupoac. Crioco05b1 MOJIYYCHUA U IPUMCHCHUC aJIKAHOB.

Huknoankanel. Odmas hopmyia, HOMeHKIaTypa u u3oMmepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaJbIX (IIUKJIOMNPONAH, LIHKIO0yTaH) W OOBIYHBIX (IIUKJIOTICHTAaH,
IIUKJIOTEKCaH ) MUKJIOATKAaHOB. CIIOCOOBI IMOTYyYCHHS U TPUMEHEHHUE ITUKI0ATKAHOB.

Ankensl. ['omonornueckuil psi ankeHoB, o0mast GopMysa, HOMEHKIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl AJIKEHOB, SP>TMOpUAM3alMs aTOMHBIX opOuTanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpuyeckas (quc-TpaHc-) uzomepus. dusznueckue
CBOMCTBA QJIKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKLUH IPUCOCAVHECHHS, 3aMEIICHUS B O-
IIOJIOKEHUE IIPU JBOWHOW CBSA3M, IONMMepH3auuu W okucieHus. [IpaBmio MapkoBHUKOBA.
KayecTBeHHbIE peakIK Ha 1BOIHYIO CBsi3b. CrIOCOOBI MOMYYEHUS U IPUMEHEHHUE aJIKEHOB.

AJKaueHsbl. Knaccudukanus aJKaJIMEeHOB (conpspkEHHBIE,
W30JIMPOBAHHBIE, Kymynuposannvie). OCOOCHHOCTH SJCKTPOHHOTO CTPOCHHUS W XHUMHYCCKHX
CBOMCTB CONPSOKEHHBIX AMEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl OJTy4eHHS U IPUMEHEHUE aJIKaJNCHOB.

Anxunbl. 'omonorudeckuil psja ankuHOB, oOmiast Gopmyna, HOMEHKIATypa U U30MEpUS.
DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-THOpUIM3AINS aTOMHBIX
opbutaneii yriepona. dusnueckue CBONCTBA aJIKMHOB. XHMHUYECKHE CBOWCTBA: peEaKLUU
MPUCOCIMHEHUSI, TUMEPU3AMH U TPUMEPHU3aLUU, OKUCIeHUs1. KucnoTHbIe CBOMCTBA aJIKUHOB,
UMEIOIINX KOHIEBYIO TPOUMHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO0 CBs3b. CrocoObl
MOJIYYCHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoJopoabl (apeHbl). 'omonoruueckuii psj apeHos, obmas popmyia,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30IIa.
®u3nyeckue CBOMCTBA apeHOB. XMMHUYECKUE CBOWCTBAa OEH30Ja U €ro roOMOJIOTOB: peakLuu
3aMelleHusl B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM pajMKalle, PeaklUU MPUCOEAUHEHHUS,
OKHCIIEHHE TOMOJIOroB OeH3ona. IlpeacraBieHne 00 OpUEHTHPYIOIIEM IEHCTBUM 3aMECTUTENEN
B OEH30JIbHOM KOJIbLIE Ha NMpUMEpE AJIKWIBHBIX PaJUKajoB, KapOOKCUIBHOM, I'MIPOKCUIBHOM,
aMUHO- U HUTPOTPYHIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonumepusanus ctuposa. CriocoObl MOTy4eHUs U IPUMEHEHHE apOMAaTHYECKUX YTII€BOJOPO/IOB.

[Mpuponustii ra3. Ilonyraeie HedTsaHble ra3el. Hedth u e€ mpoucxoxnenue. KameHHBIH
yroiib U TPOAYKTHl ero mepepadotku. CrocoObl mepepaOdoTKu HEPTH: TEepPEeroHKa, KPEeKUHT



(TepMHUYECKHH, KaTaTUTUYCCKU), pUGOpMHUHT, muponu3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHCHNE B IPOMBIIIICHHOCTH H B OBITY.

I'enernueckas cBI3b MCKAY pa3IMYHBIMU KJIaCCaMH YTJICBOAOPOJ0B.

ONEKTPOHHOE CTPOCHUE TaJIONEHIIPOU3BOJHBIX YIVIEBOJOPONOB. Peakumu 3aMenicHus
rajoreHa Ha THJIPOKCOTPYIIY, HUTPOIPYILY, LUAHOIPYIIY, amMuHOrpymnmy. /[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CIMPTOBOIO pacTBopa IEnoud. Bzaummonelicteue
JUTAIOTCHAIKAHOB C MAarHMeM M LUHKOM. lIoHATHE O METaul0OpraHMYeCcKUX COCAVHEHUSX.
Mcnonb30BaHuE TajlOr€HIPOU3BOJHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W HpPU CHHTE3E
OpPraHNYECKHUX BELIECTB.

3KCH€DI/IM€HT8JIBHI)I€ MCTOAbI M3YYUYCHHSA BCHICCTB H HUX HDGBD&HIGHI/IﬁI HN3YUCHUC
(GU3NYEeCKUX  CBOKWCTB  yIJIEBOAOPOAOB  (PacTBOPHMOCTB),  KAueCTBEHHBIX  peakKIui
YIJIEBOAOPOIOB PA3IMYHBIX KJIACcCOB (0OeciBeunBaHUEe OPOMHOW MM MOJHON BOJBI, pacTBOpa
NepMaHraHata KaJiusi, B3aWMOJICHCTBHE aleTHJIeHa C AaMMHA4YHBIM pPAacTBOPOM OKCHA
cepebpa(l)), xauecTBeHHOE OOHApyKEHHE YTJepoJa M BOJOPOJa B OPraHMYECKHX BEIICCTBAX,
NOJYYCHUE ATHJICHA M H3YYCHHE €ro CBOWCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «Hedts» u
«Yromp», ¢ o0pasmamMM IUIacTMacc, KaydyKOB ¥ PE3UHBI, MOJCIUPOBAHUE MOJIEKYI
YIJIEBOJOPOIOB M FAJIOTEHIIPOU3BOIHBIX YIIIEBOJIOPOJIOB.

Kuciopoacoaep:kamme oprannyeckne coeInHeHusl.

[IpenenvHble ogHOAaTOMHBIE cnUpThl. CTpoeHHE MOJEKyJ (Ha NIpUMeEpe MeTaHoja U
sta”ona). ['omonoruueckuit psa, odmas hopmyina, U30Mepus, HOMEHKJIATypa U KJIacCU(UKALIUAL.
@dusnyeckue CBOMCTBA MPEICNIbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBA3UM MeEXay
MOJIEKYJIaMH CIIUPTOB. XMMUYECKUE CBOMCTBA: peaKIMK 3aMEIIeHUs, JeTUAPATAIIUU, OKHCICHUS,
B3aMMOJICICTBHE C OPTraHUYECKUMU U HEOPraHUYECKUMHU KuciioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cnupThl. JleiicTBHE A3TaHOJa W METAaHONAa Ha OpraHu3M dYenoBeka. CrocoObl
MOJIyYEHUS U IPUMEHEHUE OHOATOMHBIX CIIUPTOB.

[Ipocteie 3uper, HOMEHKIaTYpa U U3oMepust. OCOOCHHOCTH (PU3NICCKUX U XUMHYCCKHX
CBOWCTB.

MHOroaToOMHBIC CIUPTHI — ATHJICHIVIMKONb M TIUICpUH. DHU3HUECKHE U XUMHYCCKHE
CBOICTBA: pC€akuun 3aMCIICHMA, B3aHMOZ[€I>'ICTBH€ C OpraHu4€CKUMHW U HCOPraHNMYCCKUMU
KHCJIOTaMHU, Ka4eCTBEHHAsI PEaKIlMs Ha MHOTOATOMHBIC clUpThL. [IpencTaBiieHue 0 MEXaHU3Me
peakuuii Hykineo(uiIpHOro 3amenieHus. [leiicTBre Ha opranu3Mm denoBeka. CrocoObl MOTyIeHHS
Y IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3AUMHOE BIMSHHUE THAPOKCOTPYIIBI U OCH30IBHOTO SApa.
Ouznyeckue cBoiictBa (penoma. OCOOEHHOCTH XUMHUYECKHX CBOWCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha QeHon. ToxcuaHocTh ¢eHona. CrnocoObl TONyYeHUS W TpPUMEHEHHUE (QeHoa.
denonopMabaeTHAHAS CMOJIA.

KapOoHusbHBIE COEAMHEHUS — aJbJErMJbl M KETOHBl. JEKTPOHHOE CTPOEHHE
KapOOHMJIBHOM Tpymmbl. ['OMONOrHYecKre psapl albICTHAOB M KETOHOB, oOmias Qopmya,
U30Mepusi M HOMEHKIaTypa. Pdusnyeckue CBOWCTBA albJETHUIOB M KETOHOB. XHMMHYECKHUE
CBOWCTBA aNbJCTHIOB M KETOHOB: peakuuu npucoequHeHus. OKHUCICHHE albJIeTu/I0B,
Ka4yeCTBEHHbIE peakiuu Ha anblerujpl. CrnocoObl MOMy4YEeHUS M HNPUMEHEHHE albJAErHJIOB U
KETOHOB.



OHOOCHOBHBIE Tpe/ieNbHble KapOOHOBbIE KHUCIOTb. OCOOEHHOCTH CTPOEHHSI MOJIEKYJI
KapOOHOBBIX KHCJIOT. M3omepust m HoMeHkiarypa. DPusmveckue CBOICTBa OIHOOCHOBHBIX
npeenbHbIX KApOOHOBBIX KUCIOT. BoopoiHble CBA3M MEXIY MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOWMCTBA: KUCIIOTHBIE CBOMCTBA, peakuus 3Tepu(UKALNU, PEAKIUU C y4acTHEM
yIJIEBOAOPOAHOTO panukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuUCHOTHL. IloHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOroo6pasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENPEAEIbHBIX M aPOMAaTHUYECKUX KapOOHOBBIX KHUCIOT, AMKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAas, MAJIbMUTUHOBAs, OJICUHOBAS, JUHONEBAs, JUHONEH08As KUCIOThL. CrocoObl
HOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psa, obmas Gopmysa, U30Mepus U HOMEHKJIATYpA.
Ou3nyeckue U XMMUYECKHE CBOMCTBA: TUAPOJIN3 B KUCION U IIEIOYHON Cpee.

Kupsl. Ctpoenue, pusnueckre U XMMHUYECKHE CBOMCTBA JKUPOB: MAPOJU3 B KHUCIOW U
1mena04Hoi cpenie. OcOOEHHOCTH CBOMCTB YKUPOB, COAEPIKALINX OCTATKU HETIPEIeNIbHBIX )KUPHBIX
KUCIOT. JKUpbI B IPUPO/IE.

ME11a KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC Z[eflCTBHG.

OOmass xapakTepucTuka yriieBojoB. Kiaccudukamuss yriaeBogoB (MOHO-, ITU- U
noaucaxapuabl). MoHocaxapuabl: TUIOKO3a, (GpPyKTO3a, rajakTos3a, pubo3a, ae30kcupubo3a.
®dusnyeckue CBOMCTBA W HaxoxaeHWe B mnpupoxae. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bbl: PEaKkUMM C YyYacTUEM CHUPTOBBIX M  alNbACTUIAHOM TIpyNI, CIUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3HAUYE€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajlpTO3a M JakTo3a. BoccraHaBmuBaromue u
HEBOCCTaHaBIUBarole aucaxapuipl. ['maponus nucaxapunos. Haxoxxnenue B mpupone u
npuMmeHeHue. [lommcaxapuapl: Kpaxmall, INIMKOreH U Leinojo3a. CTpoeHue MakpOMOJIEKYJ
Kpaxmaja, T[JIMKOT€Ha U LeUIoo3bl. (Pui3nueckue CBOICTBA Kpaxmajga U LEJUIIOJIO03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: TMIPOJIM3, KauyeCTBEHHAs PEaKUus ¢ MOAOM. XHMHUYECKHE
CBOWCTBA IEJUTIOJIO3BI: THAPOIIH3, TOIydeHUE dPUPOB 1eIUTr0N03bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO03a, alleTaTHbINA MIENK).

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHHUsI BEUIECTB M MX IMPEBpAllleHUN: pacTBOPUMOCTb
pa3M4YHBIX CIMPTOB B BOJE, B3aUMOACHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
cnupTra B ajibJEruj] Ha pacKaJl€HHOM MEJHOW IPOBOJIOKE, OKHUCIEHHE ATHJIOBOIO CIHUpTa
JTUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJb30BAaHUE BUJIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anbaerunsl (¢ ruapoxkcunom auammuncepeopa(l) u rugpoxcunom meau(Il)), peakuus riounepuHa
¢ ruapokcusioM Meau(Il), xumuueckue cBONCTBA pacTBOPA YKCYCHOM KHCIIOThI, B3aUMOJICHCTBHE
pactBopa TIoK03bl ¢ ruapokcunom Menu(ll), B3aumopeiicTBue kpaxmanga ¢ HOAOM, pPEIICHUE
JKCHEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «CrnupThl U (eHomb, «KapooHoBbie KUCIOThI. CI0XKHbIE
UPBD».

A30Tc011ep>1caume OpPraHn4eCcKue COCAUHECHUS.

AMUHBI — OpraHMYecKHe IPOW3BOAHbIE aMMmHuaka. Kiaccupukanuss aMHUHOB:
anudaruyecKkue U apoMaTUyecKue; MepBUYHbIC, BTOPUYHBIE U TpeTudHble. CTPOEHUE MOJEKYI,
obmas ¢opmyiia, U30Mepusi, HOMCHKJIATypa U (PU3UYECKHE CBOWCTBA. XMMHUYECKOE CBOHCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aNKUIUPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUCI0TON. COMM aIKMIIAMMOHHSL.



AHWINH — NIpeJICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHuinHa. B3anmuoe
BJIMSIHAE TPYII aTOMOB B MoJieKyje aHwinHa. OCOOEHHOCTH XMMHYECKUX CBOWMCTB aHHWIIMHA.
KauectBennble peakiuu Ha aHMiIMH. CrocoObl MOMyYeHUS W NPUMEHEHHE alu(paTHUECKUX
amMuHOB. [losryueHne aHuIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. Homenknarypa u uzomepust. OTaenbHble NPEACTaBUTENN (.-aMUHOKHUCIIOT:
IJIALMH, alaHuH. PU3n4ecKue CBOMCTBA aMMHOKHMCIOT. XMMUYECKUE CBOMCTBA aMMHOKHCIIOT
Kak aM(OTepHBIX OpPraHWYECKHX COCTUHEHHWH, PEaKIHs IOJIMKOHICHCAIIMH, OOpa30OBaHHE
NENTUIHOM cBsI3U. buonornyeckoe 3HaueHue aMMHOKUACIOT. CHHTE3 ¥ THAPOJIN3 IENTHIOB.

benku kak npuponaHeie nosmMepsl. llepBudHas, BTOpHYHAs M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWMCTBA OCJIKOB: THAPOJIM3, JCHATYpalMs, KaueCTBEHHbIC pEakldyd Ha
OeJIKu.

3KCH€DI/IM€HT8,JILHI)I€ METOJIbI M3YYCHHUS BEIISCTB M HMX IIPEBPAIICHMI: PACTBOPCHUC
0OEJIKOB B BOJC, ACHaATypalusa 0eIKOB IIpy Harp€BaHuM, NBCTHBLIC PCAKIIUH Ha 6CHKI/I, peUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMaM «ASOTCOI[Gp)KaIHI/Ie OpraHnu4Y€CKUC COCAMHCHUSA» U
«Pacmno3naBanue OpraHU4YCCKHUX COCHHHCHHﬁ)).

BBICOKOMOJIeKyJIﬂpHBIe COCIMHCHMUA.

OCHOBHBIC IIOHATUS XHUMMU BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/IﬁI MOHOMCp, MOJIUMCED,
CTPYKTYpPHOC 3BCHO, CTCIICHb IIOJIMMCPHU3AlMU, CpCAHSAA MOJICKYJIApHAsA Macca. OcCHOBHBIE
MCTOJbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI{I/IHGHI/IfI — NoJIMMEpHU3aluAa U MNOJIUKOHACHCALIUA.

HOJII/IMepHI)IG MaTCpuralbl. ITmacT™Maccer (HOJII/IBTI/IJIGH, IMOJIMITPOITUIICH, IMOJIUBUHUIIXJIOPHA,
HOJIMCTHPOJL, TIOJIMMETUIMETAKPHIIAT, TIOJIMKApOOHATHI, TONMMATWIeHTepedTanaT). Y THiu3anus u
nepepaboTKa IIacTUKa.

OnactoMepsl:  HATypajbHBIH KaydyK, CHHTETHYECKHE Kaydykd (OyTaInueHOBBIMH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HatypanpHbIC (XJIOMOK, MIEPCTh, IIEITK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Monumeps! cnennansHOrO Ha3HA4YeHUs (Te(IIOH, KeBIap, AMEKTPOIPOBOISIIUE TOJTUMEPHI,
OunopasiaraeMble MOJIUMEPHI).

3KCH€DI/IM€HT8,.HI>HI)I€ METOJIbI M3YUYCHMS BCIISCTB M MX MNPEBPAIICHUM: O3HAKOMJICHHE C
06pa3uaMH NpUpOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH, ILIACTMACC, Kay4yKOB, PCHICHUC
SKCHICPUMCHTAJIBHLIX 3a/1a4 110 TCMC «Pacmo3HaBaHMe IJIaCTMACC U BOJIOKOHY.

PacuérHple 3a1a4n.

Haxoxaenue monekynspHoil (GOpMyIbl OPraHUYecKOro COeIMHEHUS 0 MaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXKIACHUE MOJIEKYJSPHOH (OPMYIBI OpraHUYECKOTrO
coequHEHUs] Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIecTBa (macce,
00BEMY) MPOYKTOB PEAKIIUHU H/MITN UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYITBI
OpPraHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOy4YEHUS,
OIpeziesIEHUE JI0JIM BbIXOJA MPOIYKTa peaklii OT TEOPETUUYECKH BO3MOMKHOTO.

MexnopeaMeTHBIE CBA3H.




Peanu3zanus MCXKITPCAMCTHBIX CBsI3eH IIpu U3y4YCHUU OpFaHquCKOﬁ xumun B 10 kiracce
OCYHICCTBIACTCA YCPEC3 HCIIOJB30BAHUEC KakK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TaKk H
HOHHTHﬁ, MMPUHATBHIX B OTACIBHBIX MTPEAMETAX CCTCCTBCHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUS: SBJICHWE, HAy4dHBIH (akT, TUIOTEe3a, TEOpHs,
3aKOH, aHAJIM3, CHUHTE3, KIAcCHU(PUKAIUs, HAOIIOJEHUE, M3MEPEHUE, IKCIEPUMEHT, MOJCIb,
MOJICJIMPOBAHUE.

®dusuka: marepus, aToM, OIJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, IHEPreTUYECKHUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (U3UYECKUE BEIUYMHBI,
€MHULBI U3MEPEHUS, CKOPOCTb, SHEPT UL, MACCA.

Buonorus: kierka, opraHusM, dKocucTema, ouochepa, MeTaOOIN3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIM W TETepOTPO(DHBIA THIT MUTaHUSA, OpoXeHue, (OTOCHHTE3, JbIXaHUE, OCIKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpadust: mone3Hble HCKOIAEMBbIE, TOIIIIUBO.

TexHnonorus: IMHUIOCBBIC ITPOAYKTBI, OCHOBbLI PAlIMOHAJIBHOI'O ITHUTAHUA, MOIOIIUEC CPCIACTBA,
MaTCpHraJibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKASA XUMUSA
Teopernueckne 0OCHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sfep. XUMUuecKuil snemMenT. M3oronsl. CTpoeHHe 3JeKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHYCCKHE YPOBHU M TOJYPOBHU. ATOMHBIC
opbutanu. Knaccudukaus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTh). Pacnpenenenue
QJIGKTPOHOB TI0 aTOMHBIM OpOHTANISAM. OJEKTPOHHBIC KOH(PUTYpAIIMH aTOMOB JJIEMEHTOB
MEPBOr0—4ETBEPTOrO IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, JJICKTPOHHBIC
KOH(QUTYpallMA HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

[lepuonuueckuit 3akoH u Ilepuonmueckas cucreMa XHMHYECKHUX  3JEMEHTOB
J.W. MenneneeBa. CBsizb nepuoanyeckoro 3akoHa u Ileproguueckoil cucTeMbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB
XUMHUYCCKUX JJICEMCHTOB H O6pa3y€MBIX HMHU TPOCTBIX M CJIOXKHBIX BCHICCTB IO IpylaM H
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.1. Menneneesa.

XuMuyeckasi CBsi3b. BUIbl XMMMUYECKOH CBSI3U: KOBAJICHTHAs, WOHHAs, METAJUIMYECKAas.
MexaHu3mbl o0pazoBaHus KOBAJIEHTHOU CBSI3H: OOMEHHBII
U JIOHOPHO-aKLENTOPHBIM. OHeprus M JUIMHA CBsA3H. llonspHOCTH, HaIpaBIEHHOCTb U
HACBIIIAEMOCTh KOBAJIEHTHOMN CBs3u. KpaTHble cBsA3u. BomopoaHas cBA3b. MeXMONEKyIJISIpHbIE
B3aUMOJCHCTBUSL.

BanenTHOCTh M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpBI
MOJICKYJI C HMX TEOMETPUYECKHM CTPOCHHEM (Ha MpHMEpPE COCIUHCHHU DJIEMEHTOB BTOPOTO
nepuosa).



[IpencraBienre O KOMIUIEKCHBIX coefquHeHHusX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABL. 3HAUCHUE KOMIUICKCHBIX coeAuHeHud. [loHsATHe o
KOOPJMHAIIMOHHOM XUMHUH.

BemectBa MOJEKYISpPHOTO W HEMOJIEKYJISAPHOIO CTPOEHHUs. TuIbl KPUCTANIMYECKUX
peiéToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[TonsiTue o aucnepcHsix cucremax. MictuHHble pacTBOpbl. 1IpencraBiienne 0 KOJJIOUIHBIX
pactBopax. CrmocoObl BBIpaKEHHs KOHIIGHTPALMU pPAacTBOPOB: MaccoBas JOJsl BEIIECTBA B
pacTBope, MoOJisipHas ~ KOHUEeHTpauus. HacellleHHble ¥ HEHaCBILEHHBIE  PaCTBOPHI,
pacTBopuMoOcTbh. Kpucramioruaparsi.

Knaccupukanuss ¥ HOMEHKIJIaATypa HEOPTraHMYECKHX BEIISCTB. TpHUBHAIbHBIC Ha3BaHUS
OT/ZIEJIbHBIX NPEJCTAaBUTEICH HEOPraHUMYECKUX BEUIECTB.

Knaccudukanus XuMHYeCKHX peakuii B HEOPraHMYEeCKON U OpraHN4ecKoi XUMHH. 3aKOH
COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPAILIECHUS DHEPTUU MPU XUMUUYECKHX
peakiusx. TernoBbie 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHS.

CkopocTh XUMHUUYECKOH peakiuu, e€ 3aBUCUMOCTb OT pa3inyHbIX (akTopoB. ['oMoreHHble
Y TeTEpOreHHble peakuny. Katannus u karanu3aTopsl.

OOparuMble ¥ HEOOpaTHMMbIC peaKIMu. XHMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHUYCCKOT' O paBHOBGCI/Iﬂ. CDaKTOpI)I, BIIUMAOIINEC HA ITIOJOXCHHUEC XHUMHUYCCKOI'O paBHOBGCI/IHI
TeMIIepaTypa, JaBJICHHE W KOHIEHTPAIlMU BEIECTB, yYacCTBYIOIIMX B peakiuu. [IpuHImm
JIe lllaTenne.

OnexrtponuTtnueckass aucconuanui. CuibpHble ©  cinaldble  AneKTpoiuThl.  CTeneHb
mucconanuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAs, HEUTpaibHasd, IenodHas. BogopoaHslii
noka3zarens (pH) pactBopa. ['mnponus coneil. Peakiiun nonHoro oomeHa.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKIuru. Crenenp oxucienus. OKHCIUTENs U
BOCCTaAaHOBHUTCIIb. Hpoueccm OKHCJIICHMS M BOCCTAaHOBJICHUS. BaXHEHIINE OKHCIUTCIN H
BOCCTaHOBUTENIH. MeTog QJICKTPOHHOI'O OanaHca. 9HeKTp0J’II/I3 PaCTBOPOB U paCIlJIaBOB BCIUICCTB.

SKCHGQI/IMGHTELTIBHLIG MCTOJIbl M3YYCHHUSA BCHICCTB W HX H[!eB[)a!!!eHHﬁZ Pa3JI0KCHHUEC
IEpoKCHuaa BOAOPOAA B MPUCYTCTBHMU KaTalnu3aTropa, MOACIN KPUCTAINYCCKUX pGHIéTOK,

IpOBE/ICHUE pPEaKUUi MOHHOIO OOMEHa, OIpeleIeHue Cpebl PacTBOPOB C IOMOIIBIO
MHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMUHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluu U
[IOJIOXKEHUE XMMUYECKOTO PABHOBECHS.

Heopranuueckasi xummsi.
[Tonoxenne HemeramwioB B Ilepuoguueckoil cucreMe XUMHUYECKHUX  AJIEMEHTOB
J.1. MenneneeBa 1 0OCOOCHHOCTH CTPOCHHS UX aToMOB. DU3MUYECKHE CBOMCTBA HEMETAJLIOB.

AJTOTpONIMS HEMETAUIOB (Ha MPUMEpe KUCIOpoia, cephl, (hocdopa u yrieposa).

Bonopon. INonydyenue, ¢pusmdeckne u XMMHUYECKHE CBOMCTBA: PEAKIUM C METAUIAaMH M
HEMeTallJIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMIMBHEIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpupope, crnocoObl MOMy4YeHUs, (GU3UUECKUEe U XUMUYECKUE
cBoiicTBa. ['asioreHoBOOPObl. BakHelme KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJlOreHOB.



JlaGopaTopHble U MMPOMBIIICHHBIE CIIOCOOBI MOJyYeHHUs rajJoreHoB. [I[puMeHeHHe rajJoreHoB u
UX COEIMHEHUU.

Kucnopon, o3on. JlaGoparopHble W IPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
dusnueckue M XUMHUECKHME CBOWCTBA M INPUMEHEHHE Kuciopojga U o3oHa. Okcuisl u
HEPOKCH/IBL.

Cepa. Haxoxxnenue B MpHpOAE, CIHOCOOBI MONYy4EeHUS, (PU3UUECKHE U XHUMHUYECKUE
croiictBa. CepoBogopon, cynbdumsl. Oxcup cepbi(IV), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBI M uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [lpuMenenue cepbl u eé
COEMHEHMUIA.

A3zor. Haxoxnenue B mnpupoje, crnocoObl MOIY4YeHHs, (U3NYECKUE U XHMHUYECKHE
cBoiicTBa. AMMHaK, HUTpHIbl. OKCuAbl a30Ta. A30THUCTas W a30THAs KUCIOTHl M HMX COJIM.
Oco0eHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpuMeHeHMEe a30Ta U ero CoeAMHEHHWil. A30THBIC
ynoOpeHusl.

®ocdop. HaxoxpeHue B mpHpOIE, CIIOCOOBI MOMYYCHUs, (DU3NYCCKHE U XHUMHYCCKHE
croiictBa. Dochuner u dochun. Oxcuubl Pochopa, dochopHas kuciora U e CONH.
[Tpumenenue docdopa u ero coenunenuit. DocopHsie ynodpeHus.

VYriepon, HaxoXIeHHE B mpupoae. AIUIoTporHble Momupukanud. Duzmyeckue u
XMMHYECKHE CBOMCTBAa MPOCTHIX BelecTB, oOpa3oBaHHBIX yriepoaoMm. Oxkcupn yraepopa(ll),
OKCHU]T yraepona(lVv), yroJibHas KHCIIOTa " ed COJIH. AKTUBHUPOBAHHBII
yrosb, aacopOuus. Dymnepensl, rpadeH, yriepoaHble HaHOTPYOKU. [IpuMeHeHHE MPOCThIX
BELIECTB, 00PAa30BaHHBIX YIJIEPOJIOM, U €I0 COETUHEHU.

Kpemnmii. Haxoxnenue B mpupone, crnocoObl MOMyYeHUs, (pU3HYecKrue W XUMHYECKHE
coiicTBa. Okeup kpemHus(IV), kpeMHueBast KUciaoTa, cuiMkarel. [IpuMeHeHre KpeMHUs U ero
coeauHeHuil. CTeko, ero nojsy4eHue, BUAbl CTEKIIA.

[onoxxenne metamioB B [leproanyeckoit cucreMe XUMUYECKUAX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000104eK aTOMOB MeTa/uoB. O0mue Gusnyeckue cBOMCTBa METAIIIOB.
[Tpumenenne meTamuioB B ObITy 1 TexXHUKE. CIIIaBbl METAJLIOB.

DNEKTPOXUMHUUECKUA Psijl HanpshkeHuid MeTaisioB. OO0IIre crocoObl MOy4YeHHs METaIJIOB:
TUAPOMETAJUIYprusi, MUPOMETAIULYPrus, dJeKTpoMeTautyprus. [loHsaTue o KOppo3un MeTaioB.
CnocoOsl 3a1UTEl OT KOPPO3HH.

OOmas xapakrepuctuka meramioB [A-rpynnsl Ilepuoguueckoil CUCTEMbl XUMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydyenue, puanyeckue U XMMHUECKHUE CBOMCTBA, IPUMEHEHUE
IIPOCTBIX BEILECTB U UX COCIUHEHUM.

OObmas xapakrepuctuka MetaiioB IIA-rpynmsr Ilepuonuueckoil cucreMbl XUMHUECKUX
DJIEMEHTOB. Marauii W KaJblMi: TMOJNydyeHne, (U3NYECKHe W XHUMHYECKHE CBOMCTBA,
IPUMEHEHHE MPOCTHIX BELIECTB U UX coeAMHEHU. XKECTKOCTh BO/IBI M CLIOCOOBI €€ yCTpaHEeHHUS.

ANOMHHUI: TIONy4YeHHEe, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE IPOCTOTO
BEIIeCTBA M €ro coeAuHeHuil. AMQOTepHble CBOICTBa OKCHAAa M TUAPOKCHIA ATOMHUHMS,
TUAPOKCOKOMINUIEKCHI aJIFOMUHMS.



OO6mas xapakrepucTuka MeTaoB mnoOouHbsix mnoarpymn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

Ou3ndYecKrue U XUMUYECKHE CBONCTBA XpOMa U €ro coequHeHU. OKCHIIBI U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U IUXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[Torydenne u mpUMeHEHUE XpoMa.

Ousnyeckue W XUMHUYECKHE CBOMCTBA MapraHila W €ro coeAuHeHwil. Baxkueiimue
coenunenus: mapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOWCTBA.

Ouznyeckue U XMMHUECKHUE CBOMCTBA XkKele3a U ero coenuHeHuil. OKCUIbl, THAPOKCHUIBI U
conu xene3a(ll) u xeneza(lll). [lonyuenne u npuMeHeHue xeje3a U ero CIijIaBoB.

Du3nyecKrue 1 XMMHUYECKNE CBOKMCTBA MEAU U €€ coenruHenuil. [lonydeHue u npuMeHeHue
MEIU U €€ COCIMHEHU.

[uuk: morydenue, puU3nUIecKrue U XUMUYSCKUE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHIIA
Y TUIPOKCU/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero COeUHEHUN.

OKcliepUMEHTAIbHbIC METO/Ibl H3YYEHUS BEIIECTB U UX MPEBPAIICHUH: H3yueHue 00pa3LoB
HEMETaJUIOB, TOpPEeHue cepbl, docdopa, kenesa, MarHus B KUCIOPOAE, M3yUCHHE KOJUIEKLUH

«Mertaibl U CIUIaBbD), B3aMMOJEHCTBUE ILEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOAOU
(BO3MOKHO HCIOJIb30BAHNE BUIEOMATEPUAIIOB), B3aUMOICHCTBHE LIUHKA U XKeJe3a C pacTBOpaMu
KHCJIOT U LIEJIOYEH, KAUECTBEHHBIE PEAKLMM HAa HEOPraHMYECKUE aHUOHBI, KATUOH BOJOpOJA U
KAaTHOHBI METAJUIOB, B3aUMOJECHCTBHAE TMAPOKCUA0B AIFOMUHUS U [IMHKA C paCTBOPaMU KUCIIOT U
LIEJIOYEH, PEIIEHUE OKCIEPUMEHTAIBHBIX 3anad 1o TemaMm «l'amorenel», «Cepa u eé
COCIMHEHUS», «A30T 1 hocdop 1 uX coenuHeHNU », «MeTalIbl TIaBHBIX MOATPYIID», «MeTabl
OOOYHBIX MOATPYIII.

XuMHA ¥ ;KU3Hb.

Ponb xumuum B oOecriedeHUH yCTOMYMBOTO pa3BUTUS yesoBedyecTBa. [IoHATHE O HAyyHBIX
METOJax IIO3HAHUS M METOJNOJIOTMM HAy4yHOro uccienoBaHus. HayuHble npuHIUIBI
OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [[pOMBINUIEHHBIE CLIOCOOBI MOTyYSHHs BaKHEHIITUX
BEIIECTB (Ha MpuMepe MPOU3BOJCTBA aMMMAKa, CEPHOM KHUCIOTHI, MeTaHoa). [IpoMblnieHHbIe
CrocoOBI MOMYYEHUSI METAJUIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPY’KaIOLIeH Cpeabl U
ero nocneacTBus. Poib xuMun B o6ecriedeHnu SHepreTuyeckoi 0e301acHOCTH.

XumMusa H 300pOBBC YCJIOBCKA. HeKapCTBeHHBIC CpCacCTBa. HpaBI/ma HCIIOJIB30BaHHUA
JICKApPCTBCHHLIX IPCIIapaToB. Poap xumuu B Pa3sBUTUH MCIAULIMHBI.

XUMHS HUIIHA: OCHOBHBIE KOMIIOHEHTHI, IMHUIIEBLIE 100aBKH. Poilp XMMHUN B 0OecIIeUeHU N
[HUIIEBON 0€30I1aCHOCTH.

Kocmerndeckne u mapdromepnsie cpenctBa. beiroBas xumus. [IpaBmia GezomacHOTro
UCIIO0JIb30BaHUS MPENapaToB OITOBOM XMMUU B MIOBCEIHEBHON KU3HH.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHalibl (LIEMEHT, OETOH).

XUMHS B CEIIbCKOM XO3SIMCTBE. OpFaHI/I‘{GCKI/Ie 1 MUHCPAJIbHBIC y,I[O6peHI/I$I.



COBpeMeHHHe KOHCTPYKIIMOHHBIC MATCpHaJibl, KPACKH, CTCKJIO, KCpaMHUKaA. MaTepI/IaHBI
AJI DJICKTPOHUKH. Hanorexnonoruu.

PacuérHrle 3a1a4u.

Pacuérer: mMaccel BemiecTBa MM 00BbEMA Ta30B MO H3BECTHOMY KOJHUYECTBY BEINECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MacChl (00bEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIW OJHO W3 BEIICCTB HMMEET IMPUMECH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOJIyKTa peakuuu,
€CJIM OJIHO M3 BEIIECTB JIaHO B BUJC PACTBOpA C ONPEACIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO
BEII[ECTBA, MACCOBOW JIOJIM M MOJISIPHOW KOHIICHTPALIMM BEIIECTBA B PAacTBOpE, JOJU BBIXOJA
MPOIYKTA PEAKIIUU OT TEOPETHUECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXNpeIMEeTHBIX CBS3€H NMPH W3yYSHUU OOLIel U HEOPraHMYECKOH XMMHUH B
11 Kyacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITHH,
TaK U MOHATUH, IPUHSATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecrecCTBEHHO-HAyYHBIC TOHSTHS: SIBIICHUE, HAy4YHBIM ()aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalu3, CHUHTEe3, Kiaccu(duKalus, TNEPHOJUIHOCTh, HAONIOJACHUE, H3MEPCHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJICTTUPOBAHHUE.

®dusuka: MaTepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TOIbl, PAAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUIl YpOBEHb, BEIECTBO, TeNO, 00BEM,
arperaTHOE COCTOSIHUE BEIECTBA, UICAIBHBIN ra3, U3NUecKre BeTMIUHBI, €AMHUIBI N3MEPEHUS,
CKOpOCTb, JHEPIHs, Macca.

buomorus:  kierka, opraHu3M, OJKocucrema, Owocdepa, wMerabonmmM3M, MakKpo- U
MUKPOIJICMCHTBI, OCJKH, >KHPBI, YIICBOJbI, HYKJICHHOBBIC KHCJIOTBHI, (DEPMECHTHI, TOPMOHBI,
KPYTOBOPOT BEILLIECTB U MMOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorusa: XuMUUeCKas MPOMBIIIJICHHOCTh, MCTAJLNIYPTrHsa, CTPOUTCIBbHBIC MaTCpHaJlbl,
CEIbCKOXO03SMCTBEHHOE IMPpOU3BOJACTBO, IMHIICBAd IIPOMBINIJICHHOCTD, Q)apMaHeBTI/ILIGCKaH
IMPOMBIIIJICHHOCTD, IMPONU3BOACTBO KOCMECTHUYCCKUX Impemnaparos, IMPONU3BOACTBO
KOHCTPYKIIHOHHBIX MATCPUATIOB, 3JICKTPOHHAsS IIPOMBIIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWKU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHH € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XUMHUS» Ha YpPOBHE CpEAHEro o0mero o0pa3oBaHHS
BBIJICJIEHBI CJICAYIOLIME COCTAaBIIAIONINE: OCO3HAHUE OOYUYaIOIMMHUCS POCCUICKOM I'pakIaHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTHM M CaMOOIIPENEICHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CHOCOOHOCTh  OOydaromuxcs
PYKOBOJICTBOBATHCSl MPHUHATHIMH B OOIIECTBE MpaBHJIAMH M HOPMaMH IOBEJCHHS; HAIH4HE
IIPaBOCO3HAHUS, HKOJIOTUUECKON KyJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIN U CTPOUTH KU3HEHHBIE
IUTaHBI.



JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHsD OTpaxarT cHopMHpPOBAHHOCTH
OTIBITA TTO3HABATEIHHON U MPAKTHYECKON JEATEIEHOCTH 00YUYaIOUINXCS B TPOIIECCE PeaTn3aliu
00pa3oBaTeNbHOMN NeSTEIbHOCTH.

JIM4HOCTHBIE Pe3yNbTaThbl OCBOCHHS MpeAMeTa «XHUMHsD OTPaxarT cHOpMHUpPOBAHHOCTH
OIbITa [TO3HABATEJILHON U MPAKTHUYECKOHN IeSTEIIbHOCTH 00yUYaroIMXCsl B IPOLECCE peaiu3alun
00pa30BaTeNbHOI NeSTEIbHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHMSA:

0CO3HAHMS O0YYAIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00SI3aHHOCTEH, yBa)XKEHUS K
3aKOHY U IIPAaBOIOPAIKY;

MPEACTABJIICHUS O COLMAJIBHBIX HOpPMax M IpaBWIaX MEKJIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbBHOCTH IIPU CO3AaHUH y‘l€6HI>IX IIPOCKTOB,
pPeICHNN yT-I€6HI>IX M MMO3HABATCJIbHBIX 3a4a4, BBIIIOJHCHUN XUMHUYCCKUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
IPY aHAJIU3€ pa3IMYHBIX BUJOB YUYEOHOM NeATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIECHUSI K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEUYECTBEHHOM
XUMHH;

YBAXKCHHUA K IIPOLECCY TBOPUCCTBA B obnacTu TCOPHUU H IIPAKTHYCCKOI'O IIPUIIOKCHUSA
XUMHHU, OCO3HAHUA TOI'O, YTO HJAaHHBIC HAYKHW €CTb PE3YJIbTAaT JJIHUTCIbHBIX H&6JIIO£[€HHI>1,

KPOMMOTJIIUBBIX 3KCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyda y‘léHBIX H IIPAKTHUKOB,

UHTEpeca M IIO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUH U IOCIECAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OLOCHUBATDL CUTyalluH, CBA3aHHBLIC C XUMHWYCCKHUMU ABJICHHUAMU, U IIPUHUMATDH
OCO3HAHHBIC PCHICHU A, OPUCHTHPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

I'OTOBHOCTH OILICHHUBATH CBOE MMOBCACHUC M IIOCTYIIKM CBOHUX TOBapI/IH_[eﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHLIX U ITPABOBBIX HOPM U C y‘IéTOM OCO3HaHusA HOCJIGI[CTBI/Iﬁ IMOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMs I[IEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KW3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3HYECKOMY M ICUXUYECKOMY 3I0POBbBIO;

coOroficHus TpaBui 0e30MacHOro OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HH, B TPYOBOH JIEATEILHOCTH;



IMOHMMaHus MLNEHHOCTH IIpaBHUJI HWHAWUBHUAYAJIBHOIO MW KOJIJICKTHBHOI'O 0€e30I1aCHOTIO
IMMOBCACHH B CUTyallUAX, YIPOKAOIHNX 310POBbIO U ) KU3HU JIIOI[Cﬁ;

OCO3HAHHUS TOCJIEICTBUN W HENPUATHSI BPEIHBIX IMPUBBIYEK (YIOTPEOJIEHHS alKOroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMyHI/IKaTHBHOI;'I KOMIICTCHTHOCTH B y‘~I€6HO-HCCJI€Z[OBElT€JIBCKOI>i JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHGSHOﬁ, TBOquCKOﬁ U APYIrux BUAAX ACATCIBHOCTHU,

YCTAaHOBKM HAa aKTHBHOE Y4YacTHE€ B PEIICHWU TMPAKTUYECKUX 3a]a4 COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEpeca K MPaKTHUYECKOMY HM3y4YeHHUIO Mpodeccuil pa3auvHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBa)X€HUs K TPYAY, JIOJAM TPyZa U pe3yJbTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYAIbHOH TpaeKkTOpuu 00Opa3oBaHUs,
Oymyuieil mpodeccuu U peann3anuu COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH I1€JICCO00PA3HOr0 OTHOIICHHS K MPHUPOJAE KaK MCTOYHHMKY CYIIECTBOBAHUS
’KH3HH Ha 3emie;

IIOHUMAaHHS TJI00AILHOTO XapaKTepa 3KOJIOTHYCCKUX HpO6JI€M, BJIMSHHA O9KOHOMHUYCCKUX
IMpoueCCOB HA COCTOAHHUEC HpHpOHHOﬁ n COHH&HBHOﬁ CpEabIl;

OCO3HaHUsA HGO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ XUMHHU OJid pCUHICHUA BOIIPOCOB
palOHAJIbHOI'O IIPUPOAOIIOJIB30BAHUA;

AKTUBHOTO HEMPUSATHUS JCUCTBUN, MPUHOCSIIUX BpEl OKPYXKAIOLIEH MPUPOTHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONPUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
NENCTBUI U TPeI0TBPALATh UX;

HAJIMYUSl Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHS, AKOJIOTUYECKOW KYJIbTYphI, OIBITA
NeSITEIPHOCTH ~ JKOJIOTUYECKON  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMH B
II03HABATEIbHOW, KOMMYHHKATUBHON M COLIMAIILHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOSTH UJEOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd H
00LIECTBEHHOMN IPAKTHUKHU;

NOHMMAaHUS CHEHU(PUKH XMMHMM KaK HAayKH, OCO3HaHUS €€ poiau B (QOPMUPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIIICHHUS, CO3AAHNUHU LEIOCTHOTO MPEJCTAaBICHUs 00 OKpPY’KalolLeM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEJIOBEKA, B IIO3HAHWH IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHny npobIeM COXpaHeHHsI TPUPOTHOIO PABHOBECHUS;



yO0exkIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHMM JUIsl COBPEMEHHOM LMBMIM3ALMM: B €€
FYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHON pOJIM B CO3/1aHWM HOBOM 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B PEIIEHUH IT100aIbHBIX IPOOIEM YCTOHUMBOIO pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOH,
DHEPTeTUYECKOW, TMHUIIEBOH M DKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTHH MEIHMIIMHBL,
00eCreyeHn! yCIIOBUH YCIEIIHOro Tpyla U 3KOJOIMYECKH KOMGBOPTHOM KHU3HHU KaXJI0ro YjeHa
00111eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHMsS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIb30BaTh I0Jy4yaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHHUS SIBICHUNM OKPYKAIOIIEro MHpa U IPOUCXOISAIIMX B HEM H3MEHEHHUH,
YMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAyYHbIX (DAKTOB M UMEIOIIMXCS JTaHHBIX
C LEJBIO ITOJIY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENHHO HCIIOIb30BaTh XUMHYECKHE 3HAHMS JJIA pCIICHUSA HpO6J’I€M
B PCAJIbHBIX JKXU3HCHHBIX CUTYallUAX;

HHTCpPECA K [TO3HAHUIO, HCCIICI0BATEIBCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTMBHOMY [OJYYEHHIO HOBBIX 3HAHHH 10 XHUMHH B COOTBETCTBHH C JKH3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IHuHbIX cepax mpodecCHOHATBLHON AesITeNbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI M0 XMMHU HAa YPOBHE CPEIIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble A1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUAIONIMXCS MEXIUCHUIUITMHAPHBIE
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAyYHOU KapTHHBI MUpa
U crienu(uKy METO/I0B IO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
DHEPTUs, SIBICHUE, MPOIecC, CHCTeMa, HAYyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHe);

YHUBEpCaJIbHBIC yueOHbIe NEeUCTBUS (mo3HaBaTesbHbIE, KOMMYHHKaTUBHBIE,
perynsTuBHBIE), oOecreunBaronme (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIIETEHIIMM 00yYaroIInXCs;

CIOCOOHOCTh  OOy4YaroIMXCs ~ MCIIOJb30BaThb  OCBOEHHBIE  MEXJIUCLMILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JIEHCTBHS B IO3HABATEIBHOU U

COHH&HBHOﬁ IIpaKTUKE.

MeTaHpe[[MeTHI)Ie PE3YIbTATBl OTPAXKAIOT OBJIAACHHUC YHHUBCPCAIbHBIMU yqe6HBIMH
IMO3HAaBAaTCJIbHBIMU, KOMMYHUKATUBHBIMHA U PCTYJIATUBHBIMUA I[CI‘/JICTBI/IHMI/I.

Ilo3naBaTe/ibHBbIE YHHMBEPCAJbHbIE YUeOHbIE el CTBHS
1) 6a30Bble JJOrHYecKue AeHCTBHSI:

CaMOCTOATENIFHO (POPMYIHMPOBaTh M aKTYaJIM3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;



OIpCACIIATh HCIIN MACATCIBbHOCTH, 3aJlaBad IMapaMCTpbl H KPUTCPHUU HX JOCTHUIKCHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIbHOCTU C TOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIpH OCBOCHUU 3HAHHI HpI/IéMI)I JJOTHYCCKOT'O MbIIJICHUA: BbBIACIATH
XApaKTCPHBIC IIPU3HAKH MOHATHU U YCTAaHABJIUBATb WX B3aUMOCBA3b, HCIIOJIb30BATb
COOTBCTCTBYIOIIMEC IMOHATHA IJIA 00BICHECHUS OTACIBbHBIX q)aKTOB n ﬂBHGHHfI;

BI>I6I/IpaTI> OCHOBAHHA U KPUTCPHUHU TJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKHUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CICACTBCHHLIC CBA3U MCKAY N3YUACMbIMU SABJICHUSMU,

CTPOUTDL JIOTHYCCKUE PACCYIKICHHUA (I/IH,I[yKTI/IBHBIC, ACAYKTHUBHLBIC, IIO aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU W IIPOTHBOPCYHA B paCCMAaTpUBACMBbIX ABJICHHUAX, q)OpMyJII/IpOBaTI)
BBIBOJbI M 3aKJIIOYCHUA,

IPUMEHSTh B IPOLIECCE TMO3HAHMS HCIIOJIb3YEMbIE B XMMHUHU CHUMBOJMYECKHE (3HAKOBBIE)
MOJIeIH, TPeoOpa30BbIBATh MOAEIIBHBIC IPE/ICTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHUYECKOM pEakUuu — TpU PEIICHHH Y4eOHBIX
[IO3HABATEIIbHBIX U IMPAKTUYECKUX 3a1ad, NPUMEHATb HAa3BaHHBIC MOJCIBHBIC INPEINCTaBICHUA
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUSA:
BJIaACTb OCHOBAMHU METOJ0B HAYYHOT'O IMO3HAHHA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

(1)OpMy.]'II/IpOBaTI> oean MW 3aJadd  HCCIICAOBaHUsA, HMCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIBHO C(bOpMy.HI/IpOBaHHI)IG BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUSA W OCHOBBI
JIIA (bOpMHpOBaHHH THUIIOTE3EI 110 ITPOBEPKE IIPABHUIIbBHOCTH BbICKA3bIBACMBIX CY)KHGHHﬁ;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIBHOTO IUIAHUPOBAHHUS M TIPOBEICHHUS YUCHHUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM IpOIecca, CAaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOIEITAHHON
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTL M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCTOJOB PCIICHHA
MMPAaKTUYCCKUX 3a/1a4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHM.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HHPOpMALMU (HAy4YHO-NOIyJspHAas
auTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HMH(POPMAIIMIO PA3IUYHBIX BHUJOB M (OPM TPENCTABICHUS, KPUTHUYECCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoCchl U MPUMEHSATH pPA3IUYHBIE METOABI MpPHU TOUCKE U OTOOpe
UHPOpPMAaLIUK, HEOOXOAMMOM [T BHITTOJHEHHS YU€OHBIX 33J1a4 ONPEIeIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HCIIOJIb30BaHMHA I/IH(1)OpMaI_II/IOHHO-KOMMy'HI/IKaTI/IBHLIX TEXHOJIOTHH U
PA3JIMYHBIX ITIOUCKOBLIX CUCTEM;



CaMOCTOSITENIbHO BHIOMpATh ONTUMAIbHYIO (HOpMY IMpeacTaBieHUs WHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCITIOJIF30BaTh HAYYHBIM S3BIK B KAaueCTBE CpEACTBA NpU pPadOTE C XUMHUYECKOH
uHopManyeil: TPUMEHSATh MEXIpeaIMeTHbe ((PU3HMYecKHe W MaTeMaTH4YeCKHUe) 3HAKH |
CHUMBOJIBI, (hopMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISAJHOCTH.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eliCTBUSA:

3a/1aBaTh BOIPOCHI 1O CYIIECTBY 0OCYKIA€MOM TEMBbI B X0/ TUAJIOTa U/UIIN JUCKYCCHH,
BBICKA3bIBaTh UEH, POPMYIMPOBATH CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOJIHEHUS
MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C IPE3CHTALMEN PE3YJIbTATOB I103HABATEIBHOM AEATEIBHOCTH, IOJY4YEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPU  BBINOJHEHUH XHUMHYECKOIO
JKCIIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIENOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peaym3anyu y9eOHOTO TPOCKTa, M (OPMYTUPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEIASHHBIX
WCCJICIOBAHUM ITyTEM COTTIACOBAHMSI MMO3ULIMN B X0€ 00CYXIeHUS U OOMEHA MHEHHSIMH.

PeryisiTUBHBIe yHMBepcalbHble y4eOHbIe JeliCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJyiaraéMblii aropuT™M JEUCTBUN IPU BBINOJIHEHUM Y4E€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee A((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C y4ETOM IMOJIyuYeHHs HOBBIX 3HAaHUHU O
BEIIECTBaX U XUMUYECKUX PEaKIUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb J€ATEILHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.
HNPEJMETHBIE PE3YJIbTATBI

[IpenMeTHBIE Pe3yNIbTaThl OCBOCHHSI MPOrPAMMBbI 10 XUMHH Ha yriiyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero o0miero oOpa3oBaHUS BKIIOYAIOT CHEHU(PUYECCKHE IS y4eOHOro MpeaMera
«XUMHSD» HAay4dHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHI MO OCBOCHHIO, MHTEPIIPETALUU H
HpeO6pa3OBaHHIO 3HaHI/If/'I, BUbBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAHWW B Pa3UYHBIX YYEOHBIX CHTYyaIlUsX, a TAKKe B PEaTbHBIX XKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX ¢ xuMued. B nporpamMme 1o XMMHUU NPEAMCTHBLIC PC3YyJIbTaTbl IMPEACTABJIICHBI IO
rojiaM U3ydeHHs.

10 KUIACC

HpeI[MeTHBIC PE3yJIbTAaThl OCBOCHUA KYypCa ((Opl"aHI/ILICCKaH XUMUA» OTPAXKAIOT!:



c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MecTe W 3HAYEHUHM OPraHMYeCKON XUMHUU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJId B 0OCCIICUCHUH YCTOMUMBOTO PA3BUTHS YEIOBEUECTBA B
pelIeHrur MPOoOJIeM JKOJIOTUYECKOM, SHEPreTUYecKol M MHUIIEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPrUH, B OOECICUYCHUU
palMOHATBHOTO MPUPOIONOIL30BaHUS, B (DOPMUPOBAHUHM MUPOBO33PEHUS M OOIIEH KYIbTYpHI
YeJloBeKa, a TaKK€ OHKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10pOBbIO U
IPUPOJIHOM cpesie;

BJIQJICHUE CHCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolline
MOHATHS — XUMHYECKHHA 3JIEMEHT, aToM, SAPO M JIJIEKTPOHHAs 000J0oYka aroma, s-, p-, d-
aTOMHBbIE OpOUTAlld, OCHOBHOE M BO30YXIAEHHOE COCTOSHUS aTOMa, TMOpUIU3AlUs aTOMHBIX
opOuTanei, MOH, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasi CBS3b, MOJIb, MOJISIpHAas Macca, MOJSIPHBIM OO0BEM, YIJIEpOAHBINH CKeJeT,
(GyHKIIMOHATBHAS TPYIIa, paguKan, CTPYKTypHbIC (Gopmyibl (pa3BEpHYTHIC, COKpaNIEHHBIC,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEphl, TOMOJIOTUYECKAN Psii, TOMOJIOTH, YTJIE€BOAOPOABI, KHUCIOPOA- M a30TCOAEpIKaIue
OpraHWYECKUE COECIMHEHHS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbBIE
COCIMHECHUS; TEOPHUH, 3aKOHBI (mepuoauveckuid 3akon J[. M. MenneneeBa, Teopusi CTpOCHUS
opranunyeckux BemiecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHHS M TMPEBpAILEHUS DSHEPTUU TPU XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3bIK XMMHHM, MHUPOBO33PEHUECKHE 3HAHUA, JIKALIME B OCHOBE NOHUMAaHUs
NPUYUHHOCTH M CHUCTEMHOCTM XHUMHUYECKHX SIBJICHHUU; TMPEICTABICHUA O MEXaHU3Max
XUMUYECKHUX PEaKLHii, TEePMOJIMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs,
0 B3aMMHOM BJIMSTHUM aTOMOB U TPYIIl aTOMOB B MOJEKYJIaX (MHIYKTUBHBIA U ME30MEpPHBIN
a¢ddextsl, opuentantel [ u Il poma); dakromornueckue CBEIEHHS O CBOMCTBaX, COCTaBe,
MOJTydeHUU MW Oe30MaCHOM WCIOJb30BAaHUU BAXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTHYECKON  JIeATENbHOCTH 4YeNIOBEKa, OOIMX HayYHbIX MPHUHLUIAX XHUMHYECKOTO
IIPOM3BOJICTBA (Ha IpUMEpE MPOU3BOACTBA METaHOJIa, IEpePadOTKU HEPTH);

cOpPMUPOBAHHOCTh ~ YMEHUH:  BBISABIATH  XapaKTepHblE  NPU3HAKKM  TOHATHUH,
YCTaHABIUBATh WX B3aUMOCBSA3b, MCIOJB30BaTh COOTBETCTBYIOIIUE TMOHSTHS TMPU OINUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTH YMEHUH:

UCIIOJIB30BaTh XUMUUYECKYIO CUMBOJIUKY JJI COCTABIICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUIECKHUX BEIIECTB;

COCTaBJIAThb YPABHCHHA XUMHUYCCKHUX peaKuHﬁ H paCKpbIBATh UX CYIIHOCTbL: OKHCJIUTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ IMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O Oananca 3TUX peaKuHﬁ,
peaKuHﬁ HOHHOI0 OOMeHa l'[yTéM COCTaBJICHHU UX ITOJIHBIX M COKpaH_IéHHLIX HMOHHBIX ypaBHeHHﬁ;

HU3roTaBJIMBaTb MOJCIM MOJICKYJI OpPraHu4YCCKHUX BCIICCTB MJId MJUIFOCTpalluu HX
XUMHYCCKOI'0 U NPpOCTPAHCTBECHHOT'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHU: YCTaHABIMBATh IPUHAJUIEKHOCTDh U3yUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPEeNIEHHOMY KJIAcCy/TpyIIe COeMHEHUH, aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHalIbHbIE Ha3BaHUS
JUI OTJCNIBHBIX MPEACTaBUTENIeH OpraHMueCKUX BELIeCTB (3TUJICH, alleTUJIeH, TOIYOJI, IIIMLEPHH,
ATHJICHTJIUKOJb, (eHOI, (hOpMANTBICTH I, AlleTAIbICT U], alleTOH, MypaBbUHAs KUCIIOTA, YKCyCHas
KHCJIOTa, CTEApPUHOBAsl, OJIEMHOBAs, IMAJBMHUTHHOBAs KHCJIOTHI, IVIMIWMH, AJJAHWH, MaJbTO3a,
bpyKTO3a, aHWINH, AMBUHII, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);



C(l)OpMI/IpOBaHHOCTL YMCHHA OIPCACIIATL BHUIO XMMHUYECKOM CBSI3U B OpraHU4YCCKHUX
COCAUHCHUAX (KOBa.HeHTHaH 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOJHAA CBH3B);

C(l)OpMI/IpOBaHHOCTI) YMCHUA MNPHUMCHATH IOJOXCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BeniectB A. M. BytiepoBa miisi 0OBbsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTpOCHHE, (U3HUECKUEe U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH pa3InYHbIX KJIACCOB OPraHUYECKUX BELLECTB:
QJKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJIUCHOB, AJKUHOB, ApPOMATUYECKUX YTJIEBOAOPOJOB,
CIHMPTOB, AIBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTUHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTIIeBOAOB (MOHO-, TU- U MOJIUCAXAPUIIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO0 CBS3b MEXAY HHMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIHi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX GOPMYIL;

c(OpPMUPOBAHHOCTh yMEHHsI TOJTBEPKIaTh Ha KOHKPETHBIX MpUMEpax XapakrTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKHX COCAMHEHUH OT KPAaTHOCTH M THIA
KOBaJICHTHOH CBsI3U (G- U T-CBSA3M), B3AUMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJAOPOIAHOIO ChIPbS
(He(Th, MPHUPOIHBIA Ta3, Yroib), CIOCOOBI €ro MepepadoTKH W MPAKTUYECKOE TMPUMEHEHHE
IPOAYKTOB EPEpabOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX METOaX
MO3HAaHUS — HaAONIOJICHUU, HW3MEPEHUH, MOJCIUPOBAHUH, OJKCIEPUMEHTE (peallbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOPpMUPOBAHHOCTh ~ YMEHHUSI NPUMEHSTh OCHOBHBIE  OMEpPAlMH  MBICIUTEIHHOU
NESATENIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O00OIIeHHE, CHUCTEMATH3aIUIO, BBISBICHUE
MPUYUHHO-CIEACTBEHHBIX CBS3EH — ISl U3YUEHHUS CBOMCTB BEUIECTB M XMMUYECKUX PEAKLIHI;

C(l)OpMI/IpOBaHHOCTI) YMGHHfII BBISBJISATDH B3aMMOCBS3b XMMHUYCCKUX 3HAHUM C IIOHATHSAMU U
NpeACTAaBJICHHUAMU JApPYIruX CCTCCTBCHHO-HAYYHBIX IIPEAMCETOB  IJIA 0oee OCO3HAHHOI'O
IMOHMMAaHHd CYHIHOCTH MATCPUAIBHOIO CIMHCTBAa MHpPA, MCIIOJIB30BAaTh CHUCTCMHBLIC 3HAHUS I10
OpFaHI/IqGCKOﬁ XUMHHU OJIA 00BACHEHHUS U IIPOrHO3UPOBAHUA HBHGHI/Iﬁ, UMCIOIIUX C€CCTCCTBCHHO-

Hay4YHYIO MPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHIl: MPOBOJUTH pAcu€Thl MO XUMHUYECKUM (opMmyliaM U
YPaBHCHUSM XWMUYCCKUX PEaKIMi C UCIOJb30BaHWEM (DH3MYECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPAaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXJICHUIO XMMHUYECKON (POpPMYyITbl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOJYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBaTh, aHAJIU3UPOBATh U OLEHHUBATH C MO3ULMH
IKOJIOTHUECKOW O€30MacHOCTH TIOCIEACTBUSL OBITOBOH W IMPOU3BOJICTBEHHON JESTEIHHOCTH
YeJI0BEeKa, CBS3aHHOM ¢ mepepalOTKOM BELIeCTB, HCIOJb30BaTh IMONYYEHHBbIE 3HAHUSA JUIS
NPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEIH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO TJIAHUPOBATH W MPOBOAUTH XUMUUYECKUM
AKCIIEPUMEHT (MOJyYeHUE U U3yUYeHUE CBOMCTB OPraHUYEeCKNX BEIIECTB, KAYECTBEHHBIE PEaKIINU
YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB M KHUCJIOPOACOAEPKAIMUX OPraHWYECKHX BEILECTB,
pellieHrne OJKCHEPUMEHTANIbHBIX 3a/ad IO pPACIO3HABAHUIO OPraHWYEeCKUX BEIIECTB) C



coOnrofeHreM TMpaBWil  0e30MacHOro  oOpalleHusi C  BellecTBaMH U J1TaOOpaTOpPHBIM
obopynoBanuemM, (HOpMyJIHpPOBATH IIeNIb HMCCICIOBAHUSA, TNPEACTABIATh B pa3iuyHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOnroaaTh IMpaBuila SKOJIOTMYECKH LEJIeco00pa3HOro MOBEACHUS B OBITY U TPYHOBOM
JEATEIIFHOCTH B IIETSIX COXPAHEHHUS CBOETrO 3JI0POBBS, OKPY)KAIOIIEH MPUPOJHOW Cpeabl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

O0CO3HABaTh OIIACHOCTh TOKCHYECCKOI'O JCHCTBHSA Ha J>KUBBIC OpraHnu3MbI OHpGI[CJIéHHI)IX
OpPraHu4YCCKUX BCIICCTB, IIOHUMAaA CMbICJI ITIOKA3aTCJIA HHK,

AHAJIN3UPOBATH I_IGJ'IGCOO6paBHOCTB IIPpUMCHCHUA OpraHN4YCCKHUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOLICHUSA PUCK-II0JIb34a,

c(OPMHPOBAHHOCTh YMEHUIl: OCYIIECTBIIATH Il€JICHANPABIECHHbIH TOUCK XUMHYECKOM
UHPOPMALIMK B PA3IMYHBIX HUCTOYHMKAX (HAaydyHas W ydeOHO-HAay4dyHas JHUTEparypa, CpeAcTBa
mMaccoBoi uHpopmManuu, MHTepHET M Jpyrue), KpUTUUYECKH aHAIU3UPOBaTh XUMUYECKYIO
uHpOpMaLMIo, IepepadaTbBaTh €€ U UCIOIBb30BaTh B COOTBETCTBUH C IOCTABICHHON y4eOHOU
3aJ1auen.

11 KUIIACC
[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «O01ast 1 HeOpraHMYecKasi XuMHUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTEPUAIBLHOM €AMHCTBE MUPA, 3AKOHOMEPHOCTAX
Y MIO3HABAEMOCTH SIBJICHUH MPUPOJbI, O MECTE€ U 3HAYEHUU XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIIEYCHNH YCTOWYHMBOTO Pa3BHUTHS, B PEIICHUH MPOOJIEM DKOJOTHUECKOM,
SHEPreTUYeCKOM U THUIIEeBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIMHBL, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEUEHHWU  PalMOHAIBHOIO
MPUPOIONIONIB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpelIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolIne
MOHSTHS — XUMUYECKUI 2JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAst 000JI0YKa aToMa, S-,
p-, d-aroMHBIE OpOMTANH, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aroMa, THOPHIU3AIHS
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATENBLHOCTb, CTEIEHb
OKHCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJUITMYECKas PEIETKa, XUMHUYecKas Peakius, pacTBOpP, IJIEKTPOJMTHI, HEIIEKTPOIUTHI,
QJIEKTPOJINTHYCCKAS]  JUCCOIMAINS, CTEIEeHb JINCCOIMAIMH, BOJOPOJHBIA  TOKa3aTellb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEKT XUMUUECKON peaklnH, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUHM M 3aKOHbBI (TEOpPHUS AJIEKTPOIUTUYECKOU
qUccouuanuu, nepuoaudeckuit 3akon [[.J. MenzaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB,
3aKOH COXPAaHCHUA W NPCBpALICHUSA SHCPTHU IPHU XUMHUUCCKHUX PCAKIHUAX, 3aKOH IMOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUU,
MHPOBO33PCHUCCKHUE 3HAHUMA, JICKAINIUC B OCHOBC IMOHMMAaHHUA HNPUYMHHOCTH U CHCTCMHOCTH
XUMHUYECKHX SIBJICHHI; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHHH BEIIECTBA HAa aTOMHOM,
HOHHO-MOJICKYJIAPHOM MW  HAAMOJICKYJIIPHOM  YPOBHAX; IMPCACTABICHHUA O MCXaHH3Max
XUMHYECKHUX peaxuui, TEPMOJMHAMHYECKHUX
N KMHCTHYCCKHUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCCHUH, paCTBOpAX H
JTUCIIEPCHBIX CHCTeMax; (DaKTOJIOTMUECKHe CBEIEHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U



0€30I1aCHOM HCIIOIL30BaHUN Ba)KHEHIIHNX HCOPIraHNMYCCKUX BCHICCTB B 6BITy n HpaKTI/IqGCKOﬁ
JACATCIIBHOCTH 4YCJIOBCKaA, O6HII/IX HAaYYHBIX IIPpUHOUIIAX XUMHYCCKOI'0 ITPOMU3BOJACTBA,

c(OpMUPOBAHHOCTh YMEHUN: BBISIBIIATD XapaKTEpHbIE IIPU3HAKU
NOHATHH, YCTAHABIMBaThb MX B3aMMOCBSA3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IOHATHS IpU
OIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX MPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHUSI HCIOJB30BaTh XUMHUYECKYI) CHUMBOJUKY MJISi COCTaBICHUS
dbopMyn BEHIECTB W YPAaBHEHHN XHUMHUYECKUX PEAKIHi, CHUCTEeMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUsI OTACIBHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTL YMCEHHA ONPCACIIATE BAJICHTHOCTb U CTCIICHDb OKHMCJICHHUA XUMHYCCKUX
9JICMCHTOB B COCIHMHCHMUAX, BU] XHMHYCCKOU CBSI3U (KOBaJIeHTHaH, HWOHHas, MCETalJIM4YCCKasd,
BO,Z[OpO,I[HaH), THII KpHCTaHHquCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA,

c(OPMHUPOBAHHOCTE YMEHHsSI OOBSICHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHUAA
XUMHYECKOW CBSI3W M TUIA KPUCTAJUIMYECKOH pEeméTKH, OOMEHHBIA M JTOHOPHO-aKLIENTOPHBIHI
MeXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBS3U;

c(OPMHPOBAHHOCTh YMEHHIA: KJIacCH(UIMPOBATH: HEOPTraHMYECKHE BEIIECTBA IO UX
COCTaBYy, XMMHUYECKHE PEAKIMH 10 Pa3IUYHbIM NPHU3HAKaM (YUCIy M COCTaBy pPEarupyrouux
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENEHEeW OKHUCICHHS JJIEMEHTOB,
00paTUMOCTH, Y4YacCTHIO KaTajau3aTopa M JApPYrHe); CaMOCTOSATENIbHO BBIOMpAaTh OCHOBaHMS U
KPUTEPHH 151 KITACCU(PUKAIIH N3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh ~YMEHHUS  pacKpblBaTh CMBICA IepUOgUYecKoro 3akoHa /.
M. MenneneeBa U JEMOHCTPUPOBAaTh €ro CUCTEMATU3UPYIOIIYIO, OOBSCHUTENbHYIO U
IPOrHOCTUYECKYIO (PyHKIINU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB UM MOHOB
XHMHYECKUX  DJIEMEHTOB  NEpPBOro—4eTBEPTOro  mnepuosioB  Ilepuoauyueckol  CUCTEMBI
.. MenneneeBa, HUCHONb3ysl IMOHATHA «OHEPIeTHYECKUE YPOBHW», («OHEPrEeTUYECKHE
MOJAYPOBHU», «S-, pP-, d-aTOMHBIE OpOWTAIN», «OCHOBHOE W BO30YXJIEHHOE SHEPIeTHYCCKHE
COCTOSTHUSI aTOMay; OOBSICHATHh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMHUYECKUX JJIEMEHTOB U
WX coeguHeHWHd To mnepuogaM W rpynmnam Ilepumomnueckoit cucremsl J[. M. MeHneneesa,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB JJICMEHTOB Ha OCHOBE CTPOSHUS MX ICKTPOHHBIX 000I0YCK;

c(hOpMUPOBAHHOCTh yYMEHHUH: XapaKTepu3oBaTh (ONMHUCHIBATH) OOIMME XUMHUYECKHE
CBOfICTBa BCIICCTB pa3JII/I‘-IHI)IX KJIaCCOB, HOZ[TBep)KI[aTI) CyHIGCTBOBaHI/Ie FeHeTquCKOﬁ CBA3HU
MEXK]ly HEOPTraHUYECKUMU BEIIECTBAMM C TOMOIIBI0 YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX
pEaKLHii;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuMii MOCPEICTBOM COCTABIICHHS HJIEKTPOHHOIO OajaHca 3TUX peakluil; peakuuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHUH; peakuuid
THJIPOJIM3a; PeaKLUil KOMIUIEKCOOOpa30BaHUs (Ha HpUMEpe I'MIPOKCOKOMIUIEKCOB LIMHKA U
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUSI XUMHUYECKHUX
peakuyMii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XaApaKTep W3MEHEHHsS CKOPOCTH
XUMHYECKON peakluu B 3aBUCUMOCTU OT Pa3jMuYHBbIX (DAKTOPOB, a TaKkKe XapakTep CMEILEHUs
XMMHUYECKOI'0 paBHOBECHUS I10]] BIUSHUEM BHEIIHUX Bo3aewcTBuil (mpuniun Jle [latense);



C(i)OpMI/IpOBaHHOCTL YMCHHA XapaKTCPpU30BaATh XUMUYCCKHUEC pCaKIKUHU, JICKAIIIUC B OCHOBEC
IMPOMBIIIJICHHOI'O  ITOJTYYCHHA CepHOf/'I KUCJIOTBI, aMMMHaKa, 06IIII/I€ HAayY4YHBIC ITPHUHIMIIbLI
XUMHUYCCKHX IIPOU3BOACTB; H6H6C006paSHOCTL INPUMCHCHHA HCOPraHUYCCKUX BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOLICHUSA PUCK-I10JIb34a,

c(OpPMHUPOBAHHOCTH BIIAJICHUS CHCTEMOU 3HAHWW O METOJIaX HAyYHOTO MO3HAHUS SBICHUN
IPUPOJIBI — HAOIIOIEHUE, U3MEPEHUE, MOJEIIUPOBAHHE, SKCIIEPUMEHT (PealbHbIM U MBICIICHHBIN),
WCIOJBb3yEMbIX B  €CTECTBEHHBIX HAyKaX, YMEHUS HOPUMEHATh OTH 3HAHUA [PHU
9KCIIEPUMEHTAILHOM UCCIICJJOBAHUHM BEIIECTB W JJIs1 OOBSACHEHUS XHUMUYECKUX SIBJICHHIA,
MMEIOLIKUX MECTO B MPUPOJIE, TPAKTUUECKON EATEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTb YMEHHMSI BBISIBIIATh B3aUMOCBSA3b XUMUUECKUX 3HAHUH C MOHATUAMU U
NPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Ooliee OCO3HAHHOTO
NOHUMAaHMs MaTepUaAIbLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS MTPOBOJIUTH PACUETHI: C HCIIOJIB30BAHUEM MTOHATUI «MacCOBast
JIOJISL BEILIECTBA B PACTBOPE» M «MOJISIPHASI KOHIIEHTPAIIM»; MacChl BEIIeCTBa WM 00bEMa raza
110 U3BECTHOMY KOJIHMYECTBY BEIIECTBA, MacCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO d(dekTa peakinu; 3HAYCHUS BOJIOPOIHOTO TIOKA3aTeIsl pPACTBOPOB KUCIIOT
W IIENOYEeH C WM3BECTHON CTENEHBIO JMCCOLMAIMM; Macchl (00BEMA, KOJUYECTBA BEIECTBA)
MPOJIYKTa PEAKIIMH, €CIU OJHO M3 MCXOIHBIX BEIECTB JIaHO B BHJIE PACTBOpPA C ONPEACIEHHON
MacCOBOHM JI0JIE pacTBOPEHHOIO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJH
BBIXO0/1a TPOYKTA PEAKIINU; 00BEMHBIX OTHOIIICHUH ra30B;

c(OPMHPOBAHHOCTh YMEHHU: CAMOCTOATENBHO IUIAHUPOBATh M TPOBOAMTH XUMHUYECKHM
9KCIIEPUMEHT (TPOBEICHNE peakluii HOHHOTO OOMEHa, MOATBEPXKIEHNE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO UH/IUKATOPOB,
U3yUYCHHUE BIUSHUS PA3IUYHBIX (AKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKIMH, pelleHue
IKCIIEPUMEHTANBHBIX 3a/1a4 1o TemMaM «Metamiby u «HemeTtamiby) ¢ coOM0eHreM TpaBuil
Oe3omacHOro obpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (OPMYIUPOBATH
[eNb HCCICIOBAHUSA, TMPEICTABIATh B PAa3IMYHON (opme pe3ynbTaTbl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHUI: COOJIIO/IATh MPABWIIA MTOJIB30BAHMS XUMUYECKOW TOCYI0N U
nabopaTtopHbIM 000pynOBaHHEM, OOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIHUSIMU
[0 BBINOJIHEHUIO J1A0OPAaTOPHBIX XUMHUYECKHX OIIBITOB, SKOJOIMUYECKU IeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIHHOCTH B ILENSIX COXPAHEHHS CBOErO 3JI0POBBA,
OKpY’KaroIlen IIPUPOIHOMN cpeasl u JIOCTHIKECHUSA eé YCTOMYHBOTO
pa3BUTHUS, OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEUCTBUSI HA JKUBBIE OpPraHU3MbI
onpeAeNEHHbIX HEOPraHUYECKUX BEIIECTB, TOHMMAs cMbIca nokaszarens [1/IK;

c()OPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IICJICHANIPABICHHBIN IMOUCK XHMHYECKON
uHbOpMallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas U y4eOHO-HaydHasl JUTepaTypa, CpelacTBa
MaccoBoil wHGpopMmanuu, WHTEpHET W JApyrue), KPUTUYCCKH aHATM3UPOBATH XHMHUYECKYIO
uHbopMalnio, nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTaBICHHON yuyeOHOMU
3a/1a4uen.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne || HammenoBanue pasaenos u || KomnuecTBo yacos OnexTpoHHbIe (T(POBEIE)
n/n TEM MPOrpaMMbl 00pa3oBaTesIbHbIE PECYPChHI




Bcero|[KonTposbnsle| [IpakTiy
paboThI €CKHe
paboTsl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHMYecKOH XUMHUH
1.1 |[IpenmeT oprannyeckon 8 http :// school - collection .
XUMHUU. Teopusi CTpOCHHS edu . ru/ - enuHas KOJUICKIIUS
OpPraHUYECKHUX COCTMHEHUI LOP
A. M. bytneposa
|I/IToro 10 pa3jeny || 8 ||
|P33L[e.11 2. YriieBogopoasl
2.1 |[IpenenbHBIE YTIIEBOAOPOIBI 5 http :// school - collection .
— QJIKaHBbI, [TUKJIOAIKAHBI edu . ru/ - enuHas KOJUIGKIIUS
LHOP
2.2 ||HenpenenbHbie 14 1 http :// school - collection .
YIJIEBOAOPO/IBI: aJIKEHBI, edu . ru/ - enuHas KOJUICKIIUS
AJIKaJCHBbI, aJIKHHbI LOP
2.3 ||ApomaTudeckue 8 http :// school - collection .
YTIICBOIOPOJIBI (APCHBI) edu . ru/ - enuHAS KOJUICKIUS
LHOP
2.4 |[TpupoiHbIE UICTOYHUKH 4 http :// school - collection .
YTIICBOIOPOIOB U UX edu . ru/ - enuHASA KOJUICKIIUS
nepepaboTka LHOP
2.5 |lamoreHnponu3BOIHEIE 4 1 http :// school - collection .
YIIICBOIOPOIOB edu . ru/ - enuHASA KOJUICKIIUS
LHOP
|I/IToro 10 pa3jeny || 35 ||

|Pasue.11 3. Kuciiopoacoaep:kaiye opranuieckue coeJuHeHHs

3.1||Couptsl. ®eHon 11 1 http :// school - collection .
edu . ru / - enquHasg KOJUIEKIMS
LOP
3.2 ||[KapOonunbHbIe coenuHeHus: || 21 1 http :// school - collection .
QJIBJICTH/IBI K KETOHBI. edu . ru/ - enuHAS KOJUICKIUS
KapOoHOBBIE KHUCITOTHI. LHOP
Crnoxuble 3¢upbl. Kupsbr
3.3 ||YrneBous 9 1 http :// school - collection .
edu . ru / - enquHasg KOJUIEKIMS
LOP
|I/ITOro 110 pasjeny || 41 ||

|Pa3ne.11 4. A3oTcoaep:kaniue opraHnvdecKkue coeJuHeHus

4.1 ||AMUHBL. AMHUHOKHCIIOTBI. 12 1 2 http :// school - collection .
benku edu . ru/ - enuHAs KOJUIEKLIUS
LHOP
|I/IToro 110 pasjeny || 12 ||
|P33L[e.11 5. BbICOKOMOJIEKYJISIPHBbIE COeIUHECHUS
5.1 ||BeicokomonexysipHbIe 6 1 http :// school - collection .

COCIUHCHUA

edu . ru / - enquHasg KOJUIEKIMS




Ne || HammenoBanue pasaenos u || KonnuyecTBo yacos OnexTpoHHbIe (T(POBEIE)
n/m TEM IIPOrpaMMBbI o0pa3oBaTenbHbIE PECYPCHI
Bcero|[Kontponbhbie|[[IpakTuy
paboTsl €CKHe
paboThI
L] L | o
|I/IToro 110 pasaeny || 6 ||
OBIIEE KOJIMYECTBO 102 3 6
YACOB I10 ITPOT'PAMME
11 KJIACC
Ne || HaumenoBaHue pa3aenos U KomnuecTBo yacos OnexTpoHHbIe (T(POBEIE)
/T TEM MPOTPaMMBI 00pa3oBaTebHbIEC PECYPCHI
Bcero| Kontponwhsie |[Ipaktuueckue
paboThI paboThI
|P33)1e.11 1. Teopernyeckne 0CHOBbI XHMHH
1.1 ||Crpoenue aroma. 9 http :// school -
[Tepruoanueckuii 3aK0oH U collection . edu . ru /
[Tepuoauyueckast cucrema - eIUHAs KOJIICKITUS
XAMUYECKHUX 3JIEMEHTOB /1. LHOP
W. Menneneesa
1.2 ||CrpoeHue BemiecTsa. 11 1 http :// school -
MHoroo06pasue BeIecTB collection . edu . ru /
- eIUHAs KOJIICKITUS
LLOP
1.3 | Xumuueckue peakuu 19 1 3 http :// school -
collection . edu . ru/
- eIUHAs KOJIICKITUS
LHOP
|I/IToro 110 paszeny || 39 ||
|P33)1e.11 2. Heoprannyeckasi Xumusl
2.1 |[Hemerasmibt 31 1 3 http :// school -
collection . edu . ru/
- eIUHAs KOJIICKITUS
L{OP
2.2 |Meramisl 23 1 2 http :// school -
collection . edu . ru /
- eIuHAas KOJIJICKIUS
LOP
|I/ITOro 110 pasjeny || 54 ||
|Pa311e.11 3. XuMus 1 ;KU3HbL
3.1 |[MeToabl MO3HAHUS B XUMUH. || 9 http :// school -
XHUMHS U )KH3Hb collection . edu . ru/
- eIuHAas KOJIJICKIUS
LOP
Wroro no paszneny || 9 ||




Ne || HaumenoBaHue pa3aenos U KomnuecTBo yacos OnexTpoHHbIe (T(POBEIE)

n/n TEM IPOTPaMMBI 00pa3oBaTeNbHBIE PECYPCHI
Bceero| Konrponbsusie |[Ipaktuueckue
paboThI paboThI
OBLIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOTPAMME

YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JUISI VYUEHUKA

* Xumusi, 10 knacc/ I'abpuensin O.C., OctpoymoB U.I'., Cnankos C.A., AKIHOHEPHOE 00IIIECTBO
«M3narenscTBO «IIpocBenmenne»
* Xumus, 11 knace/ I'abpuensin O.C., OctpoymoB WU.I'., Cnankos C.A., JIéBkun A.H.,

AxkunonepHoe obmectBo «M3narensctBo «lIpocsenienne

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA
HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http :// school - collection . edu . ru / - equHas xosutekius L{OP

OIrBHY «MHCTUTYT cTpaterun pa3sutus obpasoBaHMa»




