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IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no XMMHU Ha YPOBHE CpelHEro o0Iero o0Opa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (enepanbHOil 00pa3oBaTeIbHON MPOTrpPaMMBbl CPEIHETO
obmero o6pazoBanusa(POIl COO), npencraBieHHbIX B DenepallbHOM TOCYIapCTBEHHOM
obpazoBatensHOM cTtangapte COO, ¢ yuérom Konuenumu npenojaBaHus y4eOHOTO MpeamMeTa
«Xumus» B o0pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3yrlX OCHOBHbBIE
o0pa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXEHUH «CTpaTernu pa3BUTHUS BOCIUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUsi Ha ypOBHE YIIyOJIEHHOTO W3Y4YEHHs 3aHHMaeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro obpazoBanus ydammxcst 10—11 xnaccos. M3yyenue npenmMera, peaqnzyeMoe B YCIOBHIX
muddepeHIpoBaHHOTO, TPO(PHIBHOTO 00YUYEHH s, TPU3BAHO 00€CTIEUnTh 00111e00pa30BaTEIIbHYIO U
OOMICKYILTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYFO JUIS Q/IallTallii UX K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KHU3HU B COLUYME, a TAKxKe JJIs MPOJIOJDKEHUSI 00yUeHHUsl B OpraHU3alHsIX
npoecCHOHATLHOTO 00pa30BaHUs, B KOTOPBIX XWUMHUS SIBISETCS OJHOH W3 TMPHOPUTETHHIX
JTUCIUTUTNH.

B nporpamme no XxumMuM Ha3HauUEHUE MpeaMeTa « XUMUSD» TOTy4YaeT MOAPOOHYIO0 HHTEPIPETAINIO B
COOTBETCTBUM € OcHoBomnonararoummu mnonoxeHusmMu @I'OC COO o B3anM000yCIIOBIEHHOCTH
LeNe, collep:KaHus, Pe3yJIbTaTOB 00y4YeHUsI U TPEOOBAHHUM K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.
CBUACTEIBCTBOM TOMY SIBJISIFOTCSI CJICYIOIIUE BBITIOIHAEMbBIE TPOrPaMMOM MO0 XUMUHU (DYHKIIHH:

. MH(OPMALIMOHHO-METOIMUECKasl, pealu3anus KOTOpod  oOecreuyrBaeT  IOJIy4YeHUE
MIPEJICTABJICHHUSI O IEJsX, COACPKAHWM, OOIIEH CTpaTernu OOY4YCHHS, BOCIUTAHUS W PA3BUTHUS
o0yJaroluxcs CpeICTBAMHU MPEeIMETa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQus;

. OpraHM3alMOHHO-IIAHUPYIOLIasi, KOTOpas IpelycMaTpUBaeT OIpEAeIeHUE: MPUHIUIIOB
CTPYKTYpUPOBAHUS U TOCIEIOBATEILHOCTH M3y4YeHHUS y4eOHOro Marepuala, KOJIMYECTBEHHBIX U
KAUeCTBEHHBIX €ro XapaKTEpUCTUK; MOAXOJ0B K (OPMUPOBAHUIO COJIEP/KATEIBHON OCHOBBI
KOHTPOJISI U OIIEHKH 00pa30BaTeNbHBIX TOCTHXKEHUIN 00yUaronnxcs B paMKax UTOTOBOM aTTecTaluu
B (hopMe eMHOI0 TrOCy1apCTBEHHOI0 AK3aMEHa [0 XUMUH.

[IporpamMma asnist yriayOn€HHOTO U3yUEHUS XUMUHU:

. YCTaHABJIMBAaE€T MHBAPUAHTHOE MPEIMETHOE COJAEpkKaHHe, 00sS3aTelbHOE NJIs U3Y4YEHHS B
pamKax OTIeNbHBIX Mpoduieil, mpeaycMaTpuBaeT pacmupeiesieHue U CTPYKTYpPUPOBAHHE €ro o
KJlaccaM, OCHOBHBIM COJIEp KaTeJIbHbIM JIMHUSAM/pa3ziesiaM Kypca;

. na€T TPUMEpPHOE paclpelesieHne y4eOHOrO BpPEMEHM, PEKOMEHJYeMOro JUIl H3y4eHUs
OTJICTBHBIX TEM;

. npeiaraeT MPUMEPHYIO MOCIEI0BATeIbHOCTh M3yYeHHUs Y4eOHOro marepuana ¢ y4éToMm
JIOTUKH TTOCTPOCHHSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

. TaéT METOMYECKYI0 UHTEPIPETAIHNIO 1IeTiei U 3a7au U3yueHus mpeaMeTa Ha yriayOnéHHOM
YpOBHE C YYETOM COBPEMEHHBIX HPHOPUTETOB B CHCTEME CpeIHero ooumero oOpa3oBaHMS,
COJIEPKATEIbHON ~ XapaKTePUCTHKH  ITUIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHUS  OCHOBHOM
o0pa3oBaTeNbHON MPOTPAMMBI CpPEIHET0o 001ero o0pa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX,
MpEeIMETHBIX), a Takke C Yy4€TOM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATENbHBIX JCHCTBHIA
00y4aroIerocsi o OCBOCHUIO COAEpKaHUs MPEeAMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTpamMMe MO XUMHUHU TPEIYyCMOTpEHa MPEeeMCTBEHHOCTH C
oOy4eHHEM XMMHUHU Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus. 3a IpeneiaMyd yCTaHOBJICHHOU
MpPOrpaMMOil MO XUMHUU 00s3aTeNbHON (MHBAPHAHTHOM) COCTaBISIONIEH COJepKaHUS Y4eOHOTO
npenMera «XHUMHS» OCTAaETCS BO3MOXKHOCTH BhIOOpa €ro BapMaTUBHOM COCTaBJISIONIEH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOoduiist o0yueHusl.

B cootBerctBUM ¢ koHuentyaibHbiMU mnoJiokeHusMu OI'OC COO o Ha3HaYeHUM NPEAMETOB
6a30Boro u yriayOn€HHOro ypoBHe B cucreme Au(QepeHIHpPOBaHHOITO OOy4eHHUs Ha YPOBHE



cpeAHero oOmero o0pa3oBaHMsS XUMHUS Ha YPOBHE YINIyOJEHHOrO M3Yy4eHHUs HaIlpaBlieH Ha
peanu3aIuio TPEeeMCTBEHHOCTH € MOCIEAYIONIMM 3TAalloM MOJyYeHHs] XUMUYECKOTO 00pa30BaHus B
paMKax HM3yudeHHs CIELHUAIbHBIX €CTECTBEHHO-HAYUYHBIX M XMMHUYECKMX AUCLUILUIMH B BY3aX H
OpraHu3alMsIX CpenHero NmpodeccHuOHaIbHOrO oOpa3oBaHus. B 3Toil CBsI3M M3ydeHHe MpeaMera
«XUMUS» OPUEHTHPOBAHO NPEUMYILIECTBEHHO HAa paclIMpeHHe M YIIIyOJeHue TeopeTUYecKod
MPAKTUYECKON MOArOTOBKH 0OYYaIOLINXCS, BBIOPABIIMX ONPeNeEHHBINA MPo(uiIb 00y4eHus, B TOM
qyciae ¢ NepCHeKTUBOW IMOCIEIYIOEro MOJIyYeHUs] XMMHUYECKOro oOpa3oBaHUsl B OpraHU3aLMsIX
npodeccuonansHoro obpazoBanms. Hapsioy ¢ atum, B cBere TpeboBanuiik ®I'OC COO k
IUIAHUPYEMBIM Ppe3yJIbTaTaM OCBOEHHS (enepaabHOi 00pa30BaTeIbHON MpPOrpaMMbl CPEIHEro
obmiero oOpa3oBaHUs M3y4YCHHE IMpeaMeTra «XHMHUs» OPHEHTHPOBAHO TAK)KE Ha pEIICHUE 3a1a4
BOCIIUTAHUsI M  COLMAIBHOIO  pa3BUTHs  oOydaromMxcs, Ha (GOPMHpPOBAHHME Yy  HHX
OOIICHHTEIUICKTYaIbHBIX YMEHHM, YMEHUU pallMOHAIM3alUKd Y4eOHOTO Tpylda u 000OIMEHHBIX
CIIOCOOOB JESITEIbHOCTH, UMEIOIIUX MEXIUCLIUIUITMHAPHBIN, HAAIIPEIMETHBIA XapaKkTep.
CocTaBisomuMH peaMeTa « XUMHUsD» Ha YPOBHE YIITyOIEHHOTO U3yUeHHUs SBIISIOTCS YIyOIEHHBIC
Kypcbl — «Opranndeckas xumusi» u «OOmiass v HeopraHudeckas xumus». Ilpu onpenenenun
MOJIX0/I0B K OTOOPY M CTPYKTYPHOH OpraHM3alnu COIEPKaHMsI THX KYPCOB B IPOTPaMMe 110 XUMHHU
3a ocHOBY npuHATHI nosoxkeHuss PI'OC COO o paznuuusax 6a30BOro u yriyOnEHHOro ypoBHEH
M3yYEHUS MpPEeIMeTa.

OcHoBy cozaepxkaHusi KypcoB «Opranuueckass xumus» U «OOIias W HeopraHudeckas XUMHS»
COCTABIISIET COBOKYITHOCTh TPEJAMETHBIX 3HAHWA M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
M3y4eHUs NpeaMeTa. DTa CUCTeMa 3HAHUM NOJIy4aeT ONpenel€éHHOE TeOPETUUYECKOe JOMOJHEHHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PAKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yrayOn€éHHOM ypOBHE H3ydeHHUs Mpeamera oOecreyeHa BO3MOXKHOCTb 3HAYUTEIBHOI'O
yYBEIIMYCHUsI 00bEMa 3HAHUH O XMMHUYECKHX JJIEMEHTaX M CBOMCTBAX MX COCIUHEHHWH Ha OCHOBE
pacmpeHuss ¥ yriayOleHuss HpeICTaBIeHUH O CTPOEHUM BELECTBAa, XMMHUYECKOM CBS3U U
3aKOHOMEPHOCTSX MMPOTEKAHMsI PEaKINi, pACCMaTPUBAEMBIX C TOUKU 3PEHUS] XUMHUECKOW KHHETUKU
U TepMoJIuHaMUKH. V3ydeHue nepuoauueckoro 3akoHa u Ilepuonndeckoil cucreMbl XMMHYECKHX
DIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX IPEICTABICHHUSIX O CTPOCHUHU
aToMa. XUMHUYECKasi CBSI3b OOBSCHAETCS C TOYKU 3PEHMs SHEPreTUUYEeCKUX HM3MEHEHUH mpu eé
00pa3oBaHNM W pa3pyIICHUH, a TaK)XE C TOYKU 3PEHUS MEXaHW3MOB e€ oOpasoBanus. V3ydeHue
TUIIOB peaKIUii JomoaHsAeTcs (POpMUPOBAHUEM IPECTABICHUN 00 ANIEKTPOXUMUYECKUX Mpolieccax
M DJIEKTPOJIM3€E PACIUIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoit XUMHUH TIPU PAaCCMOTPEHUU
PEaKIMOHHON CIOCOOHOCTH COEIMHEHUH yensercss oco0oe BHUMAaHUE BOIPOCaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJICKYJIaX U MEXaHH3MaX peakiuii.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJep’KaHHe KypCOB XMMMHU YIIIyOJIEHHOTO YPOBHS M3Y4YEeHHUs
UTSL KITACCOB OTPeAeTIEHHOT0 PO duIIs (TIaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep JOMOTHEHUN
K 0o011el cucTeMe NMpeIMETHBIX 3HAaHHUI) OKa3bIBAIOT BIMSHUE CMEXHBIE IpeaMeThl. Tak, Hanpumep,
B COJIEp )KaHMU NpEeAMETa JUIsl KIacCOB XMMHMKO-(PHU3NYecKoro npoduist 0oplioe 3HaueHue OyayT
MMETb 3JIEMEHTHI yueOHOro MaTepuana no ooueit xumun. [Ipu u3yueHuu npeamera B JaHHOM CiIydae
aKIeHT OyJeT clieaH Ha OOIIHOCTh METOJIOB ITO3HAHMSI, OOITHOCTh 3aKOHOB U TEOPHA B XUMHUH H B
¢u3nKe: aTOMHO-MOJIEKYJIsIpHasi Teopusl (MOJIEKYyJsipHas Teopus B (HU3UKE), 3aKOHBI COXpPaHEHUs
Macchl U SHEPTUH, 3aKOHBI TEPMOJINHAMUKH, JJIEKTPOIIH3a, TIPEICTABICHUS O CTPOCHUN BEIIECTB U
Apyroe.

B To e Bpems B coiepsKaHUH MTpeaMeTa ISl KJIacCOB XUMHKO-OMOIOTHYECKOTO TPOQHIIS OOIBITHIA
yJIeNbHBIN Bec OyeT UMEeTh OpraHudeckas XuMus. B 3ToM ciydae npenocTaBisieTcss BO3SMOXXHOCTb
st 6ostee 0O0CTOSTETHPHOTO PACCMOTPEHHS XUMHUYECKOH OpraHW3aluy KIIETKH KaK OMOJIOTHYECKON
CHCTEMBI, B COCTaB KOTOPOU BXOJAT, K IPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JHMITUIBI,
OeJKH, yTIeBOIbl, HyKICHHOBBIE KHCIOTHI U Jpyrue. [Ipu 5TOM 3HaHHWS O COCTaBe M CBOMCTBax
MPEJICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIYy>KaT OCHOBOW JJSl M3Y4EHHUs
CYIIHOCTH TIPOIIECCOB (POTOCHHTE3A, IBIXaHUs, TAIIIEBAPCHUS.



B nnane ¢opMupoBaHHMs OCHOB Hay4yHOIO MHUPOBO33PEHHUS, OCBOEHHs OOIICHAyYHBIX METOOB
IIO3HAHUS U ONbITA IPAKTUYECKOT0 IPUMEHEHNS HayYHBIX 3HAaHUM N3ydeHHE peaMeTa « X UM Ha
yIIyOJIEHHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS35X C yUeOHBIMU MPEAMETaMU, BXOIAIMMU
B COCTaB IHpeaMeTHbIX oOnacteii «EcrecTBeHHO-Hay4yHble IIpeaMeThD», «MaremaTuka u
uHpopmaTtuka» U «Pycckuil A3bIK U IUTEpATYpa».

[Tpu m3ydenun ydeOHOTrO mpenmera «XUMHS» Ha YriayOJIEHHOM ypOBHE TakKe, KaKk Ha YpPOBHE
OCHOBHOI'O U CpefHero obmero obpasoBaHus (Ha 0a30BOM YpOBHE), 3a/adyeld MEPBOCTEIEHHOM
3HAaYMMOCTH SIBIIIETCS (OPMHUPOBAHME OCHOB HAyKM XHMHHA Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, NPAKTUYECKON JEATEIBHOCTH YE€lIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTyphl. Pemenue 3Toi 3amaum Ha yriiyOJ€HHOM ypOBHE M3YYEHHs IMpeIMeTa MPEAroyiaraet
pean3almIo TaKUX LeNeH, KaK:

. ¢dopMHpoBaHHE TPEACTABICHUN: O MAaTEpUAILHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTIX H
II0O3HABAEMOCTH SIBJICHUH MPUPOABI, O MECTE XMMHMH B CUCTEME €CTECTBEHHBIX HAyK U €€ BeLyllen
poJH B 00ECIIEYEHUH YCTOMUMBOTO PAa3BUTHUS YEIIOBEUECTBA: B PEIICHUH MPOOIEM HKOJIOTHIECKOM,
SHEPreTUYECKOi 1 MUIIeBoi 6€30IaCHOCTH, B pa3BUTHH MEUIIMHBL, CO3/1aHUM HOBBIX MaTepHaJIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B O0ECIEYEHUH PAIMOHAIGHOTO MPUPOJIOINOIb30BAHUSA, B
(GOopMHpPOBAaHUN MHUPOBO33PEHUS] M OOLIEH KyJIbTYpbl UEJNOBEKa, a TaKXe SKOJIOIMYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON CPeIe;

. OCBOEHHUE CHCTEMBI 3HAHUH, JIEKALUX B OCHOBE XMMHUYECKOM COCTABISAIOLIEN €CTECTBEHHO-
HAYYHOM KapTHHBI MHpa: (yHIAMEHTAIbHBIX MMOHITUN, 3aKOHOB M TEOPUN XMMHHU, COBPEMEHHBIX
IIPEICTAaBICHUM O CTPOEHMHM BELIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIDHOM, O TEPMOAMHAMUYECKUX M KHHETHMYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS
XMMHUYECKHUX peakluil, 0 XHMHUUECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAaX, 00 00ImMX
Hay4HBIX [IPUHIMIIAX XUMUYECKOIO IPOU3BO/ICTBA;

. (dopmupoBaHue y 00yUYaIOLUIMXCsl OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTU CHUCTEMHBIX
XUMAYECKUX 3HAHUU 11 OOBSICHEHUs KIIIOUEBBIX HJEH W MPOOJIEM COBPEMEHHOW XWUMUH, IS
OOBSICHEHUS U IPOrHO3UPOBAHUS SIBIICHUH, MIMEIOLNX €CTECTBEHHO-HAYYHYIO IPUPO/LY; TPAMOTHOIO
pelieHus npoOsieM, CBA3aHHBIX C XUMHEH, NMPOrHO3MPOBAHMS, aHAIW3a M OIEHKU C MO3UIMH
HKOJIOTUYECKOM ©0€30MmacHOCTH TOCIeACTBUN OBITOBOM M MPOM3BOJICTBEHHOH JAEATENbHOCTH
YeJl0BeKa, CBA3aHHON C XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEpepabOTKOI BEILIECTB;
. yriayOjieHue NpeACTaBIeHUH O Hay4YHbIX METOJaxX [O3HaHMSA, HEOOXOAUMBIX s
PUOOPETEHUsT YMEHUI OpPUEHTHUPOBATHCS B MHUPE BELIECTB U OOBSICHEHUS XUMHUYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOAE, B IPAKTUYECKOMN NEATEIBHOCTU U NIOBCEAHEBHOM JKU3HU.

B nnane peanuzanuu nepBOOYEpPEIHBIX BOCHUTATEIbHBIX M Pa3BUBAIOIIMX (YHKIMH LEIOCTHOM
CHCTEMBI cpesHero oOmiero oOpa3oBaHMs NPU W3YYEHUHM IpeaMera «XHMHsS» Ha YrIyOoJa&éHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE TSN U 33/1a4H, KaK:

. BOCIIUTaHHE yOeXJIEHHOCTH B MO3HABAEMOCTH SIBICHUI MPHUPOJIBI, YBaXEHUS K Ipoleccy
TBOpUYECTBA B 0O0JIACTH TEOPETHYECKUX M NPUKIAAHBIX HCCIEJOBAaHUM B XUMHUH, (HPOPMHUpPOBaHHE
MHUPOBO33PEHHUsI, COOTBETCTBYIOILIErO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

. pa3BUTHE MOTHBAIMM K OOYYEHWIO W TO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS OOIIEUYeTIOBEUECKUX [ICHHOCTEH;
® Pa3BUTHEC IMO3HABATCIIBHBIX HMHTCPECOB, MHTCIIJICKTYAJIBHBIX W TBOPYECKUX CII0COOHOCTEN

oOyuatomuxcs, (OpPMHUPOBAaHME y HHUX CO3HATEIHHOIO OTHONIICHHS K CaMOOOpa3oOBaHUIO U
HETIPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHENTHOW MpodeCcCHOHATHHOM W OOIIEeCTBEHHOU
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MMOTPEOHOCTH B 3I0pOBOM 00pasze
JKA3HU,

. dbopMUpOBaHHEe YMEHHUW U HABBIKOB PAa3yMHOTO TMPUPOJOMNOIB30BAHUS, pa3BUTHE
9KOJIOTUYECKONW KYJBTYphl, MPHOOpETEHHWE OmbITa OOIMECTBEHHO-TIONE3HON HIKOJOTHYECKON
JeSITeIbHOCTH.



MECTO VYYEBHOI'O TIPEJIMETA «XUMHWA. YIJYBJIEHHBIA YPOBEHb» B
YYEBHOM IIJIAHE

Ha mn3yuenune xumuu B 10—11 xaccax cpegHero oomiero oopa3oBaHus B y4eOHOM IIJIaHE OTBOIAUTCS
204 gaca: B 10 xiacce - 102 vaca (3 gaca B Henento), B 11 ximacce - 102 gaca (3 yaca B HeJIeIo).
COJIEP)KAHUE YYEBHOI'O NIPEIMETA «XUMMSIL. YIJIYBJIEHHBIA YPOBEHb»

10 KJIACC

OPT'AHNMYECKASA XUMUSA

Teopemuueckue 0CHO8bl OP2AHUYECKOU XUMUU.

[IpenMer u 3HAaYEHHE OPraHUYECKONW XUMHUU, IPEICTaBICHHE O MHOT0OOpa3sUU OPraHUYEeCKHX
COCIMHECHUM.

DJEeKTPOHHOE CTPOCHHME aTroMa YIJiepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS. BajeHTHble
BO3MOXXHOCTH aToMa yriepoia. XUMHUYECKass CBsI3b B OPraHUYECKUX COEIMHEHUAX. THUIIbI
ruOpuan3aly aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa30BaHUSI KOBAJECHTHOW CBSI3U
(0OMEHHBIN U JOHOPHO-AKIENITOPHBIN). THIBI TIEpEeKphIBAaHUS aTOMHBIX OpOUTaNeH, G- U T-CBA3H.
OpunapHasi, ABOWHAas W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax OPraHUYECKHX
BemiecTB. [loHsTHE O CBOOOTHOM pajKalie, HyKIeo(puIe 1 AIeKTpodue.

Teopus crpoenust oprannueckux coeauHeHuid A.M. BytinepoBa u coBpeMeHHbIE TIPEICTABICHUS O
CTPYKTyp€ MOJEKYJ. 3HaueHHUE TEOPUH CTPOEHUS] OPraHMYECKUX COeqUHEHHM. MomekyspHble U
CTpyKTypHbIe (hopmybl. CTpyKTypHbIE (POPMYJIIBI PA3IMYHBIX BUIOB: Pa3BEPHYTAasi, COKpaIEHHA,
ckenerHas. M3omepust. Buapl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJICKTPOHHBIC dPPEKTHI
B MOJIEKYJIaX OPraHMYECKUX COSAMHEHUN (MHIYKTUBHBIN U MEe30MEPHBIN 2(PPEKTHI).
[IpencraBnenne o KIacCU(pUKAIMKA OPTaHUIECKUX BemecTB. [loHsATHe 0 (HyHKIMOHATBHON TpyIIIe.
['omonorus. 'omonornueckue psiabl. CucteMaTuyeckass HOMEHKIATypa OPraHMueCKUX COCIMHEHUN
(IUPAC) u TpuBHanbHbIe HA3BaHUS OTJEIBHBIX MTPEICTABUTEIICH.

OcoOenHocti U Kiaccuukaus OpraHUYEcKUx peakiuil. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaKiuy B OPraHUYECKON XUMUH.

DKcrepuMEHTAIbHBIE METOAbl U3YUYEHUS BEIIECTB U UX MPEBpallleHuii: 03HaKOMIIEHHE ¢ o0pa3iamMu
OpPraHMYECKUX BELIECTB W MaTepUallaMd Ha UX OCHOBE, OMbBITHI MO MPEBPAIIECHUI0 OPTraHUYECKUX
BEIIECTB NPU HarpeBaHWH (IUIaBJIeHHE, OOYIJIMBAaHHE U TOpPEHHUE), KOHCTPYHPOBAHHE MOJeNen
MOJIEKYJ OPraHUYECKHX BELIECTB.

Yeneeooopoowi.

Ankanpl. ['OMoNOTHYEeCKHW psia  alkaHoOB, o0mas QopMyina, HOMEHKJIATypa € HU30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOIIEKYJ aKaHOB, Sp3-THOpUAM3AIMs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. Ou3nuecKkue CBONCTBA aTKAHOB.

XUMHYECKHE CBOMCTBAa QJKaHOB: pEaklUMH 3aMElIeHus, H30MEepU3aluu, JErHIpUPOBaHUS,
LUKIIU3al11, TUPOJIN3a, KpeKUHra, TopeHus. [IpencraBieHre o MexaHu3Me peakliuii paJuKaibHOTO
3aMeIleHHUS.

Haxoxnenue B npuposie. CriocoObl MoJIy4eHNs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. OOmias ¢opMyna, HOMEHKiIaTypa U wuzomepus. OcoOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MasbIX (LIMKIONPONaH, LMUKJIOOyTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
[UKIIOTEKCaH) IUKI0anKaHoB. CocoObI MOTyYeHHs U TPUMEHEHHE [TUKII0ATKaHOB.

Ankenpl. ['oMoJIOTHYECKUN ps alKeHOB, oOmias QopMyna, HOMEHKIATypa. OJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aJIKEHOB, Sp2-THOPHUIN3alUs aTOMHBIX OpOUTalel yrieposa,
o- u m-cBs3u. CTPyKTypHass W reomMeTpudeckas (IHuc-TpaHc-) m3omepus. Pusznyueckue CBOWCTBA
QIKEHOB. XMMHMYECKHE CBOMCTBA: pEakUUU NPUCOECIUHEHUS, 3aMELIEHUS B O-II0JIOKEHHUE IpHU
JBOMHOM CBSI3M, MOJMMEpHU3alnK U okucienus. [IpaBnno MapkoBHukoBa. KauecTBEeHHbIE peakinK
Ha JIBOMHYIO CBs3b. CIOCOOBI MOTYYEHHUS U IPUMEHEHHE AIKEHOB.

Anxaauensl. Kiaccupukanusi ankagueHoB (CONMpsDKEHHbIE, U30JMPOBAHHbBIE, KYMYJIUPOBAHHBIE).
Oco0eHHOCTH NIEKTPOHHOTO CTPOCHHUS M XUMHUYECKUX CBOWCTB COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-



npucoeanHenue. llomumepusanus conpsKEHHBIX TueHOB. CrocoObl MOMy4YeHHs U IPUMEHEHHe
AJIKAUEHOB.

AnkuHbl. ['OMOJIOTMYECKUN psi  alKWHOB, oO0mas QopMyina, HOMEHKIATypa W H30MEpPHS.
DJNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AIKHHOB, SP-THOPHIM3AIUS aTOMHBIX
opOutaneii yriaepojga. Du3MYECKHE CBOWCTBA QJIKHHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOEANHEHNS, JAUMEPU3alMd U TPUMEpHU3aluH, OKHCIeHMs. KHCIOTHBIE CBOMCTBAa AJIKUHOB,
MMEIOIIUX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peakiuu Ha TpOHHYIO CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHHUE AIKUHOB.

ApomMartuyeckue yrieBoAoponsl (apenbl). ['oMmomornueckuit psigx apeHoB, oOmas ¢opmyia,
HOMEHKJIATYpa M H30MEpHs. DIIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbI OEH30Ia.
dusnyecknue CBOMCTBA apeHOB. XHMHUYECKHE CBOMCTBa O€H30Ja M €ro TOMOJIOTOB: PEaKIUu
3aMelIeHus] B OCH30JbHOM KOJIBIIE M YIJIEBOJOPOJHOM pajauKaie, PEeakluu MPUCOCTUHECHNS,
OKHcJIeHHne romosoroB 6ensona. IlpencraBienne o0 OpUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE ATKMIBHBIX PaJUKaIOB, KapOOKCHIBHON, THAPOKCUIILHON, aMUHO-
Y HUTPOTPYIIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB cTupoia. [lonmumepusanus
ctuposia. CriocoObl IOJTyuyeHuUsl ¥ MPUMEHEHUE apOMaTUYECKUX YIJIEBOAOPOIOB.

[Tpupoansiii ra3. [lomyTtHeie HedTauble ra3pl. HedTs u € npoucxoxaenue. KaMmeHHbI yronb u
MPOAYKTHI ero nepepaboTku. CrocoObl nepepaboTKU HEPTHU: MEPEroHKa, KPEKUHT (TEPMUUYECKHM,
KaTaJuTH4ecKuii), pudopMunr, nuponu3. llpoaykTel mepepaboTku HEPTH, WX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKY pa3IMUHBIMU KJIACCaMU yII€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOJOB. Peakinu 3amelieHus rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIIY, LIMAHOTPYIIILY, aMUHOTpyIIly. /elicTBHe Ha TaloreHNpOU3BOIHbIE
BOJHOIO U CIHUPTOBOTO pacTBopa wHi€noud. B3aumopneicTBuEe AWUraloreHaakaHOB C MarHueM U
uuHKOM. [loHsTHE O METaINIOOpraHNYeCKUX COeIUHEHMsIX. VIcnoab30BaHNe TalOreHIPOU3BOIHBIX
YTIIEBOJAOPOAOB B OBITY, TEXHUKE U TIPH CUHTE3€ OPraHUYECKHUX BEIECTB.

DKCrepuMEHTANIbHBIE METOAbl WM3Y4YCHHs] BEIIECTB M HMX MPEeBpALICHHI: H3yueHue (HU3MUECKUX
CBOMCTB YTJIE€BOAOPOJOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIM YTIIEBOJOPOIOB Pa3IUYHBIX
KiaccoB (oOeciBeurBaHHe OpOMHON WM WOJHOW BOJBI, pPacTBOpa IEepMaHTaHaTa Kalus,
B3aMMOJICHCTBHE alleTW/ieHa C aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadectBeHHOE
oOHapyXeHHe YIiiepo/ia U BOJIOPOAa B OPraHUYECKHUX BEIECTBAX, MOJYyYEHHE ITHIICHA U U3yUeHUE
€ro CBOICTB, O3HaKomuieHue ¢ kojutekiusmMu «Hedtb» u «Yromwsy», ¢ obpasmamu IuiacTMacc,
KaydyyKOB M pE3WHBI, MOJEIMPOBAHUE MOJIEKYJ] YIJIEBOJOPOJOB U TaJOr€HIPOU3BOJHBIX
YIJIEBOIOPOOB.

Kucnopoocooepocawue opeanuueckue coeouHenus.

[IpenenbHble OfHOATOMHBIE CHUPTH. CTpoeHHE MOJEeKysl (Ha ImpUMepe MeTaHoja U ATAHOJA).
I'omonoruueckuit psia, odmiast popmyia, U30Mepusi, HOMEHKIATypa U kinaccudukaius. Ousndeckue
CBOMCTBA Mpe/eNbHBIX OJHOATOMHBIX COUPTOB. BoIopoiHbIE CBSI3U MEXIY MOJIEKYJIaMU CIUPTOB.
XUMHYECKUE CBOWCTBA: PEAKUMU 3aMEUICHUs, JEruApaTalid, OKHCIEHHUS, B3aUMOJEHCTBUE C
OpraHMYECKMMHU U HEOpraHM4YeCKUMHU KucioTaMu. KauecTBeHHas peakiiysi Ha OJTHOATOMHBIE CITUPTHI.
JleiicTBre STaHONa M METaHOJAa HAa OpraHu3M uenoBeka. CrmocoObl MOMy4YeHUs U TPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH PU3UIECKIX U XUMUYECKUX CBOHCTB.
MHoOroatroMHble CIUPTHl — STUICHIVIMKONIb U THLEepUH. PU3ndeckue U XMMHUYECKHe CBOMCTBA!
peakluu 3aMelIeHHs, B3aUMOJCIHCTBUE C OPraHWYECKMMH U HEOPraHWYECKHMH KHCIOTaMH,
KauecTBEHHasl peaklys Ha MHOroaTOMHble chnupThl. llpeicraBieHne O MeXaHHU3ME peakIuil
HykieopuiabHOro 3amemnieHus. JlefictBue Ha opraHu3Mm dYenoBeka. CrocoObl MoiydyeHUs H
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIHUSHUE TUAPOKCOTPYIIBI W OEH30JBHOTO sjpa.
®usnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XUMHUYECKHUX CBOMCTB (QeHona. KauecTBeHHbIE



peaknuu Ha ¢enon. TokcuyHocTh (eHona. CrmocoObl TOMydeHUST M TpUMEHEHHe QeHoa.
®denonpopManbaeTUAHAS CMOJIA.

KapOoHunbpHbBIE COCTMHEHHUS — QNbJACTUIBI W KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIHHOU
rpynnbl.  ['oMosioruueckue psapl aidbJAeTHAOB H KETOHOB, oOmas GopMmyna, H30Mepus u
HOMeHKJIaTypa. @u3nyeckre CBOMCTBA allbJIETHI0B U KETOHOB. XUMHUYECKHE CBOMCTBA alIbJICTHIO0B
M KETOHOB: peakuuu mpucoeauHeHus. OKHCICHHE allbJIETHAOB, KAaYeCTBEHHBIC PEAKIMU Ha
anbaerubl. CriocoObl MOTyYeHUs U IPUMEHEHUE albJACTH/IOB U KETOHOB.

OIHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIC KHUCIOTH. OCOOCHHOCTH CTPOCHUS MOJIEKYJ KapOOHOBBIX
KUCJIOT. M3omepusi u HOMeHKIaTypa. (PuU3WYECKHe CBOWCTBA OJHOOCHOBHBIX IIPEIEIbHBIX
KapOOHOBBIX KUCJIOT. BOIOpOAHBIE CBSI3M MEXIy MOJCKYJIaMU KapOOHOBBIX KUCIOT. XUMUYECKUE
CBOMCTBA: KHCJIIOTHBIE CBOMCTBA, PEaKIUs ATEPUPUKAINH, PEAKIIMH C YIACTHEM YTJICBOJIOPOJIHOTO
pamgukana. OCOOCHHOCTH CBOWCTB MYpaBbHHOW KHCIOTHI. [IOHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCJIIOT — CIOXHBIX 3¢upax. MHoroodpasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB
HENpPENeNbHBIX W apOMATHYECKUX  KapOOHOBBIX  KHCIOT,  JAWKApOOHOBBIX  KHCIIOT,
THAPOKCUKAPOOHOBBIX KHUCIOT. IlpencraBuTenn BBICIIMX KapOOHOBBIX KHCJIOT: CTEapHHOBAs,
MATBMUTHHOBAs, OJICHHOBAs, JIMHOJICBAs, JIMHOJIEHOBAs KHUCIOTHL. CrocoObl MONy4YeHHS U
MIPUMEHEHHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢gupsl. ['omonorudeckuii psij, ooOmias opMyiia, ©30MepHsi U HOMEHKJIaTypa. Guzndeckue
1 XUMUYECKHUE CBOWCTBA: TUPOJIU3 B KUCIOHW U IICIOYHOM Cpeie.

Kupsl. Ctpoenne, GU3HMIECKUE U XUMHUECKAE CBOWCTBA YKHPOB: TUAPOJIA3 B KHCIIOW U MIEIOTHON
cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX OCTATKH HEMPEACIbHBIX YKUPHBIX KHCIIOT. JKUPBI
B IIPUPO/IE.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JACHCTBHE.

OOmrast xapakTepucTuka yrieBoaoB. Kimaccudukanus yriieBomoB (MOHO-, AH- M TOJHCAXapUIbI).
Mounocaxapuabl: IIII0K03a, GpyKTo3a, raakrosa, pubdo3a, aesokcuprubosa. dusnueckue cBOWCTBA U
HaxoxaeHue B mpupone. PoTrocuHTe3. XHUMUYECKUE CBOKCTBA TIIFOKO3bI: PEAKIMU C y4aCTHEM
CHUPTOBBIX U aJIbJACTUAHOMN TPy, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [I[puMeHeHue rioKo3bl,
e€ 3HaueHHE B JKM3HEACATEIHHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajibTo3a W JIAKTO3a.
BoccranaBnuBatronue W HEBOCCTaHABIMBAWOIIME  Aucaxapuibl. [uwaponns  aucaxapuaos.
Haxoxnenue B mpupone u npumeHeHue. llomucaxapunbl: Kpaxmal, TJIMKOT€H W IEJUII0JIO3A.
CtpoeHue MakpoOMOJIEKYJI Kpaxmalia, IITMKOreHa U LeJUT0a03bl. du3nyeckue cBOMCTBA KpaxMaia U
[EJUTFOI03bl. XUMHUYECKHE CBOMCTBAa Kpaxmayia: THAPOJIN3, KAYECTBEHHAs peaklus C HOJIOM.
XUMHUYECKHE CBOWCTBA IEJUTIOJIO3BI: THUAPONIU3, TMOodydeHHe 3(GUpoB Ieintoio3bl. [lonsTtue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCnepUMEHTaIbHbBIE METO/Ibl U3YUYEHHUSI BEILIECTB M UX MPEBPALICHUIN: paCTBOPUMOCTh PA3IMYHBIX
CIIUPTOB B BOJIE, B3aMMOJICUCTBHUE 3TAHOJA C HATPUEM, OKHCIICHUE STUIIOBOTO CIIUPTA B abJCTH]I HA
packaji€HHON MEeTHOW MPOBOJIOKE, OKUCICHHE ITUJIOBOTO CIIMPTA JUXPOMATOM Kalusi (BO3ZMOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), KAYECTBEHHBIE PEAKIIMU Ha albJIeruibl (C THUIPOKCHIOM
mnammuHcepedpa(l) u ruapoxcuaom memu(Il)), peakmus rnunepuna ¢ ruapoxcuaom meau(Il),
XUMUYECKHE CBOWMCTBA pacTBOpa YKCYCHOW KHCIIOTBI, B3aWMOJIEHCTBHE pacTBOpa TIIFOKO3BI C
ruapokcuaom Meau(Il), B3aumoaeiicTBiue kpaxmana ¢ HOJIOM, PElIeHHE YKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMaM «CrupThl ¥ peHonb, «KapOoHoBbIE KUCIOTHL. CI0XKHBIE 3(UPBD).

Aszomcoodepocawue opeanuyeckue cOeOUHeHUs.

AMMHBI — OpraHWYEeCKHe MPOU3BOJHBIE amMMuaka. Knaccupukanus amMuHOB: anudaTHYeCKue H
apoMaTHYeCKHe; MEepBUYHBIE, BTOPHYHbIE M TpeTuuHble. CTpoeHHe Molekyn, obmias ¢opmyna,
M30Mepus, HOMEHKJIATypa U GU3HIECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA ATM(PaTHICCKUX AMUHOB:
OCHOBHbBIE€ CBOMCTBA, AIKUJIMPOBAHUE, B3aUMOCICTBUE IEPBUYHBIX AMUHOB C a30THUCTON KHCIIOTOM.
Conu arkunamMmoHus.

AHWINH — TIpe/ICTaBUTENIb aMUHOB apoMaThieckoro psaa. CtpoeHue aHuilvHa. B3anmHoe BiausiHue
TPYIIIT aTOMOB B MOJIeKyJie aHWIHHA. OCOOCHHOCTH XMMHUUYECKUX CBOMCTB aHWiIWHA. KauecTBeHHBIC



peakuuu Ha aHWiIuH. CrocoObl MONy4eHHUs W IpuMeHeHue anudarudyeckux amuHoB. [lomydenue
aHWINHA U3 HUTPOOEH3071a.

AmuHOKUCIOTEL. HoMeHkatypa u nzomepusi. OTaenpHbIe NPEACTaBUTENN 0-AMUHOKHCIIOT: TJIUIMH,
anaHuH. @OU3MYECKHE CBOWCTBA AMHUHOKHUCIOT. XWUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCAMHEHMH, peakius MOJUKOHACHCAIlMU, 00pa30BaHUE MENTHAHON
cBs3u. buonoruyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U TUAPOIU3 MENITUIOB.

benku kak mnpupoanble mnonumepsl. [lepBuuHas, BTOpUYHAS W TPETUUHAs CTPYKTypa OENKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYpALNs, KAYSCTBCHHBIE PEaKIIMK Ha OCIIKH.
DKcrepuMeHTAlIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALCHHI: pacTBOpEHUE OEIKOB B BOJIE,
JeHaTypanus OSIKOB IMPU HAarpeBaHUH, IBETHHIC PEaKIIMU Ha OCJIKH, PEIICHHE SKCIIEPUMEHTATLHBIX
3a/1a4 10 TeMaM «A30TCOJEpKAIME OPraHUYECKHE COeUHEHNsD» U «Pacno3HaBaHne OpraHMYeCcKUX
COCIMHEHUI.

Buvicokomonexynapmnvie coeounenus.

OCHOBHBIE TOHATHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COSMHEHUN: MOHOMED, MOJTUMED, CTPYKTYPHOE
3BE€HO, CTEIEHb NOJIMMEpPU3ALUHU, CPEHsAs MOJIeKyJisipHas Macca. OCHOBHbBIE METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN — MOTUMEPHU3aLIUs U TTOJTUKOHICHCAITHSI.

[Tonumepnsle Matepuanbl. [lnactMacchl (HOMUATHIIEH, MOJMIPONUICH, MOJIUBUHUIXIOPUI,
MOJIUCTUPOJI, TOJUMETHIMETaKpUIIAT, MOJUKApOOHATHI, MOJUATWICHTepedTanar). Ytunuzamus u
nepepaboTKa MIacTuka.

DnacToOMephl: HATypaJIbHBIA Kay4yyK, CHHTETHYECKHE KayuyKu (OyTaaueHOBBIN, XJIOPOMPEHOBBIMH,
W30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHna: HaTypanbHble (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alle€TaTHOE BOJIOKHO),
CHUHTEeTHYECKUE (KAaIpOH U JIaBCaH).

[TormMepsl crienmuanbHOTO Ha3HA4YeHHUS (TEQUIOH, KEBJIAp, JJICKTPONPOBOMASIIUE ITOJTHMEPHI,
OnopasyiaraeMble MOJTUMEPHI).

DKCIEePUMEHTAIBHBIE METOIbI U3YUCHUS BEIIECTB M X MPEBPAIICHUIN: 03HAKOMIICHHE C 00pa3liaMu
MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyyKOB, PEIICHUE 3IKCIEPUMEHTAJIbHBIX
3aj1a4 1o reMe «Pacrno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuémnuie 3a0auu.

Haxoxnenue wmomnekyasipHoil (OpMyJIbI OPraHUYECKOTO COEJUHEHMSI IO MAaCCOBBIM  JIOJISIM
AJIEMEHTOB, BXOSIIUX B €ro COCTaB, HAXOXICHHE MOJEKYISIpHOH (HOpMyNbl OpPraHMYECKOTO
COeIMHEHHUS 10 Macce (00BEMY) MPOTYKTOB CrOpaHus, MO KOJIMYECTBY BEIIECTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYPHOH (QOpPMYIIBI
OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XUMHUYECKUX CBOMCTB WM CIIOCOOOB TMOTYYEHUS,
onpeJelIeHUE 0IU BbIX0Aa NPOAYKTa PEAKIUU OT TEOPETHUYECKH BO3MOMKHOTO.

Mesicnpeomemnvie cesa3u.

Peanuzaiust MeXnpeAMETHBIX CBsI3€d MNpU H3YyYEeHUHU opraHuyeckod xumuu B 10 kmacce
OCYIIECTBJISIETCS YepPe3 UCIIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK U TIOHITHH,
MIPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIE IOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJTN3,
CUHTE3, Ki1accuduKanmsi, HabtoIeHue, U3MEPEHUE, SKCIIEPUMEHT, MOJIETb, MOJICIIUPOBAHHUE.
@dusmka: Marepus, aroM, 3JIEKTPOH, INMPOTOH, HEUTPOH, MOJIEKYJIA, HHEPreTUYECKHH YpPOBEHb,
BEIIECTBO, TENO, O00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (PU3UYECKUE BEIUYHHBI, C€TUHUIIBI
M3MEPEHHUS, CKOPOCTh, DHEPTHs, Macca.

buonorus: kierka, opraHusMm, OJ3KocucreMa, Ouochepa, MeTabonHM3M, HACIEICTBEHHOCTb,
aBTOTPO(DHBIN U TeTepOTPOHBIN TUII TUTAHUS, OpOKeHHUE, POTOCHHTE3, IbIXaHWE, OCITKH, YTIIEBOIHI,
KUPbI, HYKJICMHOBBIE KUCIIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hpie HCKOMAEMBbIE, TOTUTHBO.

TexHonorusa: NHUIIEBbIE MPOAYKTHl, OCHOBBI PAILMOHAIBLHOIO MHTAHHUS, MOIOIIKME CPEJCTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



11 KJTACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopemuueckue 0CHOBbL XUMUU.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKU aneMeHT. M30Tonbl. CTpoeHue 3IeKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBbIE 4YHCJA. OHEPreTMYECKHMEe YPOBHM U IOAYPOBHH. ATOMHBIE OpOMTaNH.
Kraccudukanuss XUMUYECKHX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). PacnpeeneHue JIeKTpOHOB 110
aTOMHBIM OpOUTAJIAM. OJIEKTPOHHBIE KOH(UIypalud aTOMOB 3JIEMEHTOB I€PBOrO—4eTBEPTOrO
MEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, JJICKTPOHHBIE KOH(MUTYpallMd HOHOB.
DNEKTPOOTPULATEIBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucremMa xumudeckux snemeHtoB .M. Menneneesa.
CBs13b Ieproau4ecKoro 3akoHa u Ilepuoauueckoi CuCTEMbl XMMUYECKHUX 3JIEMEHTOB ¢ COBPEMEHHOMN
TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKHX JJIEMEHTOB HU
o0pa3yeMbIX MMM TMPOCTBIX M CIOXKHBIX BEIIECTB [0 TIpylmamM M IepuojaM. 3HauyeHUe
nepuoandeckoro 3akona J1.11. Menneneesa.

Xumundeckas CBsi3b. BUIIbl XUMUYECKON CBA3M: KOBAJIEHTHAs!, HIOHHAs, METaJUIMYECKast. MeXaHn3Mbl
00pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIM M IOHOPHO-aKIENTOPHBIN. DHEPTHs U JAJITUHA CBS3H.
[TosspHOCTH, HAIIPABIEHHOCTD U HACHIIIAEMOCTb KOBAJIEHTHOU cBA3U. KpaTHble cBsa3u. Bogoponnas
CBA3b. MEXXMOJIEKYJIISIpHBIE B3aUMOJECHCTBHUS.

BaneHTHOCTh M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
reOMETPUUYECKUM CTPOCHUEM (Ha IPUMEPE COEAUHEHUIN 2IEMEHTOB BTOPOrO EPUOA).
IIpencraBinenne 0  KOMIUIEKCHBIX  COEIMHEHHUSX. CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTenb, JIMFaHAbl. 3HAUEHHE KOMIUIEKCHBIX coeauHeHuid. [lonstue o
KOOPJAUHALIMOHHOW XUMUH.

BemectBa MOJEKYJISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUSA. THMBl KPUCTAJUIMUECKUX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsiTue o paucnepcHblx cuctemax. McruHHble pactBopbl. IlpencraBieHue 0 KOJIOMAHBIX
pactBopax. CriocoObl BhIpa)K€HHsI KOHLIEHTPALUU PacTBOPOB: MAaccOBasi J0JIs BELIECTBA B PACTBOPE,
MoJIIpHas ~KOHIeHTpauus. HacbllleHHble U HEHACBIIIEHHbIE pacTBOPbI, PaCTBOPUMOCTb.
Kpucrannoruaparsl.

Krnaccugukanys 1 HOMEHKJIaTypa HEOPraHWYeCKMX BEUIeCTB. TpHUBHAIbHBIE HAa3BaHMS OTAEIbHBIX
IIPEICTaBUTENEH HEOPIraHUUECKHUX BEILIECTB.

Knaccupukanys XUMHYECKMX peakIuii B HEOPraHMYECKONM M OpPraHWYecKOM XHUMHUHU. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHs M IPEBPALLEHUS SHEPTUU IPU XUMHUYECKUX
peakuusx. TernoBbie 3pPEeKThl XUMUUECKUX peaknid. TepMOXUMHUUYECKHE YypaBHEHUS.

CKOpOCTh XMMMYECKON peakiuu, €€ 3aBUCHUMOCTb OT pa3iIM4yHbIX (hakTopoB. ['oMOreHHble u
rereporeHHsle peakiuu. Karaaus u katainszaTopsl.

OOpatuMble U HeoOpaTHUMble peakIuu. XUMHUYecKoe paBHOBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. DakTOphl, BIMSIONIME Ha IOJOXKEHHE XMMHMUYECKOTO PpaBHOBECHS: TeMIIeparypa,
JIaBJICHUE U KOHLIEHTPALMH BEILECTB, y4acTBYOWUX B peakunu. [Tpunnun Jle [larense.
Onexrponutuyeckas aucconuanus. CuibHble U ciiadble AeKTposnuThl. CTENeHb TUCCOLUAIUU.
Cpena BOAHBIX PacTBOPOB: KHUCIIOTHasl, HEHTpajbHas, Liesno4Hasd. Bomopoansiii nokasartens (pH)
pactBopa. ['maponus coneii. Peakiinu noHHOr0 oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CreneHp  okuciaeHus.  OKHCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS U BOCCTAHOBJIEHUS. BaxkHelline OKUCIUTENH U
BOCCTAHOBUTENIU. METO/1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOIU3 PaCTBOPOB U PACIJIaBOB BEIIECTB.
DKcrepuMEeHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M WX MPEBpPALICHUI: pa3iokeHHe NepoKcuia
BOZOPOJa B IPUCYTCTBUHU KaTalIU3aTOpa, MOAEIN KPUCTAUNINYECKUX PEILIETOK, IPOBEIEHNUE PEAKIINN
MOHHOTO OOMEHa, OIpeJIelIeHHe CPeIbl PAaCTBOPOB C MOMOIIbIO WHIMKATOPOB, U3yUYE€HUE BIUSHUS
pa3nuYHbBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKON PEAKLIMHU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSL.
Heopzeanuueckas xumus.



[Tonoxxenue nemetraiuioB B [lepuoanueckoit cucteMe xumMuueckux 3yemeHToB .M. Menneneesa u
0COOEHHOCTH CTPOCHHUS UX aTOMOB. DHU3MUECKUE CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa 1 yriaeposa).

Bonopoa. [Tonyuyenue, puzndeckrue 1 XUMUYECKHE CBOMCTBA: PEAKLIMHU C METaJUIaMHU M HEMETaJlIIaMH,
BOCCTAHOBUTENbHBIE CBOUCTBA. ' mapuabl. TOIUIMBHBIE 2JIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoje, CrocoObl MoydeHus, pu3nyeckue 1 XMMHYECKUE CBOMCTBA.
I"anorenoBooposl. BaxkHeilmue kucaopocoaepxaiiye CoeAMHEHUs rajioreHoB. JlabopaTopHslie U
MIPOMBIIIJICHHBIE CITOCOOBI MMOJTyYeHHsI TaJIoTeHOB. [[puMeHeHne raloreHoB U MX COeAMHEHU.
Kucnopona, o30H. JIabopaTtopHble U IPOMBILUIEHHbIE CIIOCOOBI MTOJIyYeHHsI Kuciopoaa. duznyeckue
1 XMMHUYECKUE CBOMCTBA U NPUMEHEHUE KUCI0pOoaa U 030Ha. OKCUIBI U TEPOKCHUIBI.

Cepa. HaxoxneHue B mpupope, crocoObl MOMy4YeHHs, (PU3MUECKHE U XUMHUYECKHE CBOMCTBA.
CepoBognopon, cynbduabl. Oxcun cepbi(IV), okcun cepri(VI). Ceprrictas u cepHas KUCIOTHI U UX
cosid. OcOOEHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHue cepbl U €€ COeTMHECHUIA.

A3zot. Haxoxaenue B mpupoje, CIOCOObl MONydeHHs, (U3NYeCKHe M XHMHYECKHE CBOMCTBA.
Ammuak, HUTpUAbL. Okcuzbpl a3oTa. A30THCTas M a30THAs KHUCIOTHI M uX coiu. OcoOeHHOCTH
CBOMCTB a30THOM KUCIIOTHI. [[ppuMeHeHune a3ota u ero coeAMHEHUN. A30THbBIE YJOOPEHHUS.

®ocdop. HaxoxneHue B mpupojie, crocoObl MmosydyeHus, Gpusnueckue U XMMUYECKHE CBOMCTBA.
®dochuner u pochun. Oxcuapl hocdopa, hochopHas kucnora u e€ conu. [I[pumenenue dpocdopa u
ero coenuHeHuit. docdopHbie y1o0peHus.

VYriepon, HaxoXIEeHUE B MpHpoAe. AJIOTponHble Moaudukanuu. dusnyeckne M XUMHUYECKHE
CBOMCTBA MPOCTBIX BELIECTB, 00pazoBaHHbIX yriepoaoM. Okeup yraepona(ll), okeun yruepona(IV),
yrojibHas KHCJIOTa U €€ colu. AKTUBUPOBAaHHBIA yroib, aacopOuusa. dDymiepeHsl, rpades,
yriepoJHble HaHOTPYyOkH. [IpuMeHeHHe HpOCThIX BeELIECTB, OOpPa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHECHU.

Kpemuuii. Haxoxxaenue B mpupoje, crnocoObl MoiaydyeHus, (pusnueckue 1 XUMUYECKUE CBOICTBA.
Oxcup xkpemuus(IV), kxpemHueBas KucioTa, CUIMKaThl. [I[puMeHeHne KpeMHUSL U €ro COeIMHEHUH.
Creki10, €ro noJiy4eHue, BUIbI CTEKIIA.

[Tonoxxenne meramioB B [leproanueckoii cucteMe XUMUYECKUX 31€eMEHTOB. OCOOEHHOCTH CTPOECHHUS
3JIEKTPOHHBIX 000J0YEK aTOMOB MeTaylioB. O0mue ¢pusznveckre cBoiicTBa MeTayuioB. [IpumeHenne
METaJIJIOB B OBITY U TexHUKe. CIlIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN DAl HampspkeHHd MeTayuioB. OOmme crnocoObl TMOJyYeHUs METauIoB:
TUIPOMETAUTYprusi, MTUPOMETAJUTYPIus, AeKTpoMeTautyprus. [loHsTHE O KOppO3uu METaljIoB.
CriocoOblI 3alUTHl OT KOPPO3HUH.

O6bmas xapakTepuctuka MetamuioB [A-rpynnsl [lepuonnyeckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB.
Hatpwuii u kanuii: nonydenue, Gpuzndyeckue 1 XMMUUECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BELIECTB
1 UX COCITMHEHUH.

O6mas xapakrepuctrka MetaiioB [IA-rpynmnel [leproandeckoit cucTeMbl XUMHYECKHUX 3JIEMEHTOB.
Maruuii 1 KanplUui: moidydeHue, GU3NYecKue M XMMHUYECKHE CBOWCTBA, MPUMEHEHHE IMPOCTHIX
BEIIECTB U UX coequHeHUH. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!.

AnroMuHUi: onyyeHue, pU3nvyeckrue 1 XuMHU4YecKre CBOWCTBA, IPUMEHEHHE TPOCTOrO BEIIECTBA U
ero coequHeHU. AMpoTepHble CBOICTBAa OKCHIA U THIPOKCHIA AIFOMUHUS, THIPOKCOKOMILIEKCHI
ATFOMUHMUSL.

OOmrast xapakTepucThKa MeTaiioB nobounbix noarpynn (b-rpymm) Ilepumoamueckoil cucremsl
XUMHUYECKUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHe CBOMCTBA XpoMa U ero coepnHeHnid. Okcuapl u ruapokcuasl xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMaThl, UX OKUCIMUTEIbHBbIE cBOMCTBA. [lomyuenue u
IIPUMEHEHHE XpOMa.

Ou3nYecKue U XMMUYECKUE CBOWCTBA MapraHiia M €ro COeJWHEHUH. BaxHeilmme coequHeHUs
mapranna(ll), wmapranna(IV), wmapranna(VI) u wmapranna(VII). Ilepmanranat xkamus, ero
OKHCJIUTENbHBIE CBOMCTBA.



®u3nYeCKre U XMMHYECKHE CBOMCTBA keje3a U ero coequHeHud. OKCUabl, TUAPOKCUIBI U COIU
xene3a(ll) u sxeneza(Ill). [TomydyeHne u mpUMeHEHUE KeJe3a U €ro CIIIABOB.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA MeIN U €€ coequHeHun. [loryuenne u npuMeHeHne Meiu 1 eé€
COCIUHCHMI.

[uHk: momyuyeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA H
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHne uHKa U ero COeAMHEHUH.
DKCIEepUMEHTAIbHBIE METOAbl H3YYCHHS BEIIECTB M WX IMPEBpAIICHHI: H3y4YeHHE OOpa3lioB
HEMETAIJIOB, TopeHue cephl, (ocdopa, xkemeza, MarHus B KHUCIOPOJE, H3yUCHUE KOJUICKIIUU
«MeTaiulbl M CIUIaBBD), B3aMMOJICHCTBHE IIEIOYHBIX M IISIOYHO3EMENIbHBIX METAVIOB C BOJIOM
(BO3MOHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA U JKeJie3a ¢ pacTBOpaMu
KHUCJIOT U WIEJIOYei, KaUeCTBEHHbIC PEAKI[MM HAa HEOPraHMYE€CKHE aHHUOHbI, KaTHOH BOJIOPOJA U
KaTHOHBl METAJIJIOB, B3aUMOJICHCTBUE TUIPOKCUIOB ATIOMUHHS U IIUHKA C PACTBOPAMH KHUCIIOT U
LIEJI0YEH, pelIeHne FIKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «l anmorensl», «Cepa u €€ CoeTUHEHUD,
«A30T U dochop W HUX COeAMHCHHs», «MeTaIbl TJIABHBIX MOATPYNI», «MeTamibl MmoOOYHBIX
MOJTPYIII.

Xumus u orcusne.

Ponp xumuu B oOecriedeHUH yCTOMYMBOrO Pa3BUTHS uenoBedyecTBa. [IoHATHE 0 HaydHBIX METOJAX
MO3HAHMS M METOJOJOTUM HAy4YHOro ucciaeAoBaHus. HayuyHble TNPUHLUINBI OpraHU3alUNA
XUMHYECKOTO MpOou3BOJACTBA. [IpoMbllieHHBIE CIOCOOBI MOMYYeHHs] BaKHEMIIMX BeHIeCTB (Ha
puMepe MPOU3BOACTBA aMMHAaKa, CEPHOM KHCIOThI, MeTaHouya). [IpomblluieHHbIE CIOCOOBI
MOJIyYEHUsI METAUIOB M CIUIABOB. XHUMHUYECKOE 3arpsi3HEHHE OKpYXarolleld Ccpeabl U €ro
nocyencTBus. Posib xuMun B 00€CieUeHUH SHEPTeTHUECKOM 0€30MMacHOCTH.

XuMmus ¥ 310poBbe uenoBeka. JlekapcTBeHHbIe cpenicTBa. [IpaBuiia MConb30BaHuUs JIEKAP CTBEHHBIX
npenaparoB. Poias XUMuu B pa3BUTHH MEIUIIMHBIL.

XUMHSA IHIIY: OCHOBHBIE KOMIIOHEHTHI, IUIIEBBIE 100aBKU. Pojb XUMHU B 00€CIIEUEHUHN ITHIIIEBON
0€30I1acHOCTH.

Kocmernueckne wu  mapdromepHble cpenactBa. beitoBas xumms. [lpaBunma  Ge3omacHOro
WCIIOJIH30BaHUS MPETIapaToB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HHU.

XUMHUS B CTPOUTENHCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuUMHS B CEJIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAbHbBIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHuallbl, KpacKH, CTEKJIO, Kepamuka. Marepuansl s
3NeKTpoHUKU. HaHoTexHomoruu.

Pacuérnpie 3amaun.

Pacuérer: Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJHWYECTBY BEIIECTBA, MACCE WM
00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B pEaKIMM BELIECTB, MacChl (00bEMa, KOMMYECTBA BEIECTBA)
MPOJIYKTOB PpEAKIMH, €CIIM OJHO M3 BEIIECTB HMEET MpUMEecH, Macchl (00BbEMa, KOIMYEeCTBa
BEIIeCTBa) MPOAYKTa PEakKIMM, €CIU OJHO M3 BEIIECTB JIaHO B BHUJE PAcTBOpa C OMpPENeIEHHON
MacCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALMK BELIECTBA
B PacTBOpE, JOJIM BBIXOJ1a TPOJIYKTA PEAKIIMH OT TEOPETUUECKH BO3MOXKHOTIO.

MexnpenMeTHbIE CBSI3U.

Peanu3arust MeXXIpeMETHBIX CBsI3€l TIpU U3YUYSHHH O0IIel U HeopraHudecko xumuu B 11 kimacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK U TIOHITHH,
MPUHSATHIX B OTAEJbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE IOHATHS: SIBICHHE, HAYUHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJU3,
CUHTE3, KIacCUpUKalUs, MEePUOJUIHOCTh, HAOIIOJIEHUE, H3MEpPEHHE, JKCIEPUMEHT, MOJEIb,
MOJICIUPOBAHUE.

®duznka: Marepus, MHUKPOMHP, MAKPOMHpP, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, MOH, WU30TOIBI,
PaINOaKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKUH YPOBEHB, BEIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIEeCTBA, UACANBHBIN ra3, (pu3ndeckue BETUYHHBI, CAUHUIBI U3MEPEHUS, CKOPOCTH,
JHEPTHUs, Macca.



buonorus: knmetka, opraHus3M, sKocucTteMa, Ouocdepa, MeTabOIU3M, MaKpO- U MHUKPODJIEMEHTHI,
OeJKu, KHUPBI, YIIEBObl, HyKIEUHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYyTOBOPOT BEILIECTB U
MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuMUYecKass MPOMBIIUIEHHOCTb, METAIYpPIrusi, CTPOUTEIbHBIE MaTepuabl,
CEeNTbCKOXO3SIICTBEHHOE  TPOM3BOJCTBO, MHUIIEBAas  NPOMBIILICHHOCTh,  (hapMaleBTHYECKast
MIPOMBIIIJIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS IIPOI'PAMMBI 110 XHUMHUU
YIJAYBJIEHHOI'O YPOBHS HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUS
JIMYHOCTHBIE PE3VJIbTATHBI

B cooTBeTCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MIOXO0I0OM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS IpeaMeTa «XHUMHUsA» Ha YPOBHE CpellHero oOuiero o0pa3oBaHus BbIACIEHBI CIEAYIOLINE
COCTaBJISIONINE: OCO3HAHUE O0YYAOIIUMHUCS POCCUUCKOHN IPaskJaHCKON HICHTHYHOCTH; TOTOBHOCTh
K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOONPEENICHUIO; HAJU4Yhe MOTHBALMM K OOYUYEHHIO;
TOTOBHOCTb M CHOCOOHOCTh 00YYaIOIIMXCSl PyKOBOJCTBOBATHCS IPUHATHIMU B OOLIIECTBE MTpaBUIIaMU
Y HOpMaMH MOBECHHUS; HATUYKE TPABOCO3HAHUS, SKOJIOTHUYECKON KyIbTYpPbl; CHOCOOHOCTH CTAaBUTh
LEJIU U CTPOUTH JKU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cHOpMHPOBAHHOCTH OIBITA
[IO3HABATEIbHON M MPAKTUYECKOM JIEATENbHOCTH OO0y4aloUmMxcs B IpoOLEcce peaau3aluu
00pa30BaTeNbHON e TEIbHOCTH.

JIngHOCTHBIE PE3yNbTAThl OCBOCHHS NpeAMeTa «XUMHS» OTPaXkaloT C(HOpPMHUPOBAHHOCTH OMBITA
MO3HABATENILHON M TMPAKTUYECKOW JIEATENbHOCTH OO0y4alouMxcs B IMpolecce peaau3aluu
00pa3oBaTENbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpax1aHCKOrO BOCIIMTAHUSA:

OCO3HaHUs 00YyYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBAKEHUS K 3aKOHY U
MIPABOIIOPSIIIKY;

MIPEJICTAaBICHUSI O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEKJINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOH /1€ATEIbHOCTH MPHU CO3JIaHUM YUE€OHBIX IPOEKTOB, PELICHUN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBl IPYTHX IMpHU
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NeSTEIIbHOCTH;

2) maTpUOTHUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY M Hay4YHOMY HACJIEUI0 OTE€UECTBEHHOW XUMUH;
yBaKEHHsI K IpOLEcCy TBOpPYECTBa B OOJIACTH TEOPUM U NPAKTUYECKOTO MPHIOKEHHUS XUMMH,
OCO3HaHHUS TOTO, YTO JaHHbIE HAyKHU €CTh PE3yJbTaT JUIUTEIbHBIX HAOIOJIEHUH, KPOMOTIUBBIX
AKCIIEPUMEHTATBHBIX MIOMCKOB, TTOCTOSIHHOTO TPYAa YYEHBIX U TPAKTHKOB;

MHTEpeca W I03HABaTEIbHBIX MOTHBOB B MOJYYEHHHM M TOCJIEAYIOUIEM aHalu3e MH(QOpMalUHU O
NIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CTIOCOOHOCTH OIICHWBAaTh CUTYallul, CBS3aHHBIE C XHMHYECKHMH SBICHUSMH, W TPHHAMATh
OCO3HAHHbIE PELICHHS, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OLIEHHWBATh CBOE MOBEIEHNE U MOCTYIKH CBOMX TOBApUIIEH ¢ MO3UIMI HPABCTBEHHBIX U
IIPaBOBBIX HOPM U C YYETOM OCO3HAHMUS MTOCIIECTBUI ITOCTYIIKOB;

4) hbopmMupoBaHUS KYJIbTYPhI 310POBbS:

MOHMMAaHMsI LIEHHOCTEH 310poBOro 1 6e30macHoro oopasa KM3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

coOoIeHHsT TTpaBuil 0e30macHOro oOpaleHHs ¢ BEIleCTBAaMU B OBITY, IMOBCEIHEBHOW KM3HHU, B
TPYZIOBOM JEATENBHOCTH;



MOHUMAaHUS LEHHOCTU TPaBUJ HHJIMBUIYATBHOTO W KOJJIEKTUBHOTO O€30MacHOrO MOBEIEHUs B
CUTYaLUAX, YTPOXKAIOLIUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEICTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aJIKOrojisi, HAPKOTUKOB,
KypeHUs1);

5) TpyAOBOTO BOCIIMTAHUSA:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKON JEATEIbHOCTH, OOLIECTBEHHO
I0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX IESATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTUE B PELIEHUU MPAKTUUYECKUX 33]a4 COLIMAIbHOI HAlpaBIEHHOCTH (B
pamMKax CBOEro Kjacca, IIKOJbI);

MHTEpEeCca K MPAKTUYECKOMY HM3Y4YCHHIO Mpodeccuil pa3mudHOro pojaa, B TOM YHCIIE HA OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaKEHUS K TPYAY, JHOJIM TPYJa U Pe3yJIbTaTaM TPYLOBOM JACATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKkTOpuu oOpa3oBaHus, Oymylen
npodeccun M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) PKOJIOTUYECKOT'O BOCIIUTAHHUS:

HKOJIOTMUECKH 11eJ1ecO00pa3HOro OTHOIICHHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA
3emie;

MOHUMAaHUS TT100aTBHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUH XUMHUU [UIsI DPELICHUS BOIIPOCOB
PalMOHAIBHOTO IPUPOJOIIOIB30BAHNS;

aKTUBHOTO HENPUATHS JEUCTBHI, MPUHOCAIIMX Bpel OKpYyKarouled NPUPOAHOW Cpene, yMEHUus
IIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTMYECKHUE MOCIEACTBUS NPEAIPUHUMAEMBbIX AEUCTBUN U
MpeA0TBpaLIaTh UX;

HaJIM4Ms Pa3BUTOrO SKOJOTMYECKOIO MBIIIIECHUS, SKOJIOIMYECKON KYJIbTYpbl, OIIBITA JEATEIbHOCTH
9KOJIOTUYECKOM HANpPAaBICHHOCTH, YMEHUS pYKOBOACTBOBAaTbCA MMM B I03HABATEIbHOM,
KOMMYHHKAaTUBHOM U COLMAIbHON MpPAKTHUKE, CIOCOOHOCTH M YMEHMsI aKTMBHO IPOTHUBOCTOSITh
uzaeosioruu xemohoouwu;

7) IEHHOCTH HAYYHOTO MTO3HAHMUSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOU
MPaKTHUKH;

MOHUMAaHUS CTIeMU(UKA XUMHUH KaK HayKH, OCO3HaHUs €€ pold B (POPMUPOBAHUU PAIIMOHAIBHOTO
HAy4YHOT'O MBILIUIEHHUS, CO3/JaHUH 1IeIOCTHOT'O ITPEICTAaBICHHS 00 OKPY KaIOLIEM MUPE KaK O €IMHCTBE
IPUPOJIBI M YETIOBEKA, B TIO3HAHUH IPUPOJHBIX 3aKOHOMEPHOCTEH U PEeLIeHNH MpoOJIeM COXpaHEeHUs
MIPUPOTHOTO PABHOBECHS;

yOexx1€HHOCTM B 0CO0OM 3HAUMMOCTH XUMHM Ui COBPEMEHHOM NMBMIM3alMU: B €€
IYMaHUCTHYECKON HAaNpaBiICHHOCTH M BaXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KYJbTYpBl, B PEIIEHUH ITI00aTbHBIX MPOOIeM YCTOHYHMBOIO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOMN, MUIIEBON M IKOJIOTHIECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPY/Aa U SKOJIOIMYECKH KOM(pOPTHOM JKU3HU KaXK0T0 4jieHa 00IecTBa;
€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IOHMMAaHMs CYIIHOCTH METOJIOB NO3HAHHUSI, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCMOJIb30BaTh MOTyYaeMble 3HAHUS JUIsI aHaIM3a U O0BSICHEHUS
SIBIIGHUN OKPY’KAIOUIero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHHUSI JIeJIaTh 000CHOBAaHHbBIE
3aKJIIOYEHUS Ha OCHOBE HAY4YHBIX (DAaKTOB U MMEIOLIUXCS TAHHBIX C LIEIbIO MOTYyYEHHS JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJb30BaTh XMMUYECKHE 3HAHUS /s pellieHus npolieM B
peaNbHBIX KU3HCHHBIX CUTYAIHIX;

MHTEpeca K IMO3HAHUIO, UCCIIE0BATEIbCKON AEATENBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOpPa30BaHUIO, K AaKTHBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMHU;

WHTEpeca K 0COOCHHOCTSIM TpY/la B pa3IudHBIX chepax mpodhecCuoHaIbHOM NeITeTbHOCTH.
METAITPEJIMETHBIE PE3VYJIbTATbBI

MertamnpeaMeTHbIe pe3yiIbTaThl OCBOCHHS NPOTPAMMBI M0 XMMHUU Ha YPOBHE CPEIHEro OOIIEero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMble  JUISI  (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIMCHIUIUIMHAPHBIC
(MexnpeaMeTHbIC) OOIIeHAYYHBIE MTOHATHUS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U
cienu(UKy METOIIOB IMO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIrus, sIBIICHHUE, IPOLIECC, CUCTEMA, HAyYHBIN (paKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCallbHble yueOHble JAEHCTBHs (TO3HABaTEeNbHBbIC, KOMMYHHKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaroue GopMupoBaHne (QYHKIIMOHATLHOW I'PaMOTHOCTH W COLMAIBHOW KOMITETCHIIUU
o0yJaronuxcs;

CIIOCOOHOCTH 00YYAIOIIMXCS UCIOIB30BaTh OCBOCHHBIE MEX TUCIIMIUTHHAPHBIC, MUPOBO33PEHYECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHBIE ICHCTBHS B IO3HABATEILHON U COIUAIBHON TPAKTHKE.
MertanpeaMeTHbIe  pe3yJIbTaThl ~ OTPAXAlOT  OBJIQJCHUE  YHHUBEPCAJIbHBIMH  y4COHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

[To3HaBarenbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHSI

1) 6Ga3oBBIC JIOTHUECKHE JCHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIeNIATh 1IeNT JIEATENILHOCTH, 3a/aBasi MmapaMeTpbl U KPUTEPUH HMX JTOCTHUIKEHHUS, COOTHOCHTH
pe3yabTaThl ACSITEILHOCTH C TIOCTABICHHBIMU LIEIISIMU;

MCTOJIB30BATh MPH OCBOCHWM 3HAHWN MPHEMBI JTOTMYECKOTO MBIIUICHUS: BBIACTATh XapaKTepHbIS
MPU3HAKK MOHATUI M yCTAHABJIMBATh MX B3aUMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHSITHUS
111 OOBSICHEHUS OT/IEIBHBIX (PaKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS ¥ KPUTEPHUH VTS KJIacCU(UKAIMU BEIIECTB U XUMUYCCKUX PEAKIIHIA;
YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIE CBS3U MEKIY U3yJaeMbIMH SBICHHUSIMHU;

CTPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aHAJOTUH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMAaTPHUBAEMBIX SBICHHIX, (POPMYIMPOBATH BBIBOJABI U
3aKJIIOYCHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS MCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBBIBATH MOICTBHBIC MIPEACTABIICHUS — XUMHUECKUN 3HAK (CHMBOIT) DJIEMEHTa, XUMHUYECKast
dbopmyrna, ypaBHEHHE XUMHUYECKOW pPEAaKIWU — TIPU PEIICHUH YYeOHBIX IO3HABaTENbHBIX W
MPAKTUYECKUX 3a/lady, TPUMEHSATh Ha3BaHHBIE MOJETbHBIC TMPEACTABICHUS [UIS BBISBICHUS
XapaKTePHBIX MMPU3HAKOB N3YYaEMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

2) 6a30BbIe UCCIIEOBATENBCKUE ICHCTBHSL:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEaKIIHii;
(dbopMyaMpoBaTh LEAH U 3a7aydl UCCIEA0BaHMs, MCIIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOATEIBHO
copMyTHpOBaHHBIE BOTIPOCHI B KAUeCTBE MHCTPYMEHTA TO3HAHUS M OCHOBHI U (hOpMUpOBaHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIaJIETh HABBIKAMHU CaMOCTOSITEIIHPHOTO TUTAHUPOBAHHMSI M IPOBE/ICHUS yUCHHUECKUX IKCIIEPIMEHTOB,
COBEpPILIEHCTBOBATh YMEHHs HaOII0/1aTh 32 XOJ0M IPoIecca, CAaMOCTOSTENIbHO MMPOrHO3UPOBATh €T0
pe3ynbTar, GopMyrupoBaTh 0OOOIIEHUS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB
MCCIIEIOBAHMsI, COCTaBIATh 00OCHOBAHHBIM OTUYET O MPOJieNaHHOM paboTe;

MpHOOpeTaTh OMNBIT YYCHWYECKOH HCCIeNOBATEIhCKOH W TPOEKTHOH AEATEIBHOCTH, MPOSIBIISATH
CIOCOOHOCTH M TOTOBHOCTH K CAaMOCTOSITEIbHOMY MOUCKY METOOB pEIlIeHHs MPAaKTHYEeCKUX 3a7ad,
MPUMEHEHHIO PA3JINYHBIX METO/IOB TIO3HAHUSI.

3) pabota ¢ uHpoOpmManueit:



OpPHECHTUPOBAThCS B PA3IMYHBIX HCTOYHHKAX HH(opManuu (Hay4dHO-TIOMYJISIpHAs JHTEeparypa
XUMHYECKOTO COJEpKaHus, CIPAaBOYHBIE TMOcoOusi, pecypchl HHTepHeTa), aHaIM3UpPOBAThH
WHGOPMAIIHIO Pa3THYHBIX BUIOB U ()OPM MIPEICTABICHHS, KPUTHUECKHU OIICHUBATh €€ JOCTOBEPHOCTh
Y HEMPOTHBOPEUYHUBOCTH;

(bopMyIHpOBATh 3alPOCHl U MPUMEHATH Pa3IMYHbIC METOJBI MPU TIOUCKE U 0TOOpE MH(pOpMAIIHH,
HE0OXOIUMOM TSI BRITIOTHEHUST YUEOHBIX 3a/1a4 ONPEIEIEHHOTO THIIA;

PUOOPETATh OIBIT UCIIOJIL30BAHMS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BRIOMPATh ONTHMAaJIbHYIO (pOopMy TpecTaBieHus: nHpopMaluu (CXeMbl, TpaduKy,
JarpamMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIHA SI3BIK B KAYECTBE CPEACTBA NMPH PadOTe ¢ XMMHUYECKOH WH(pOpMAIHEH:
MPUMEHSITh MEXKIPEAMETHbIE ((PU3NYECKUE W MaTeMaTHUYeCKHE) 3HAKU M CHUMBOIBI, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH.

KomMMmyHUKaTHBHBIE YHHUBEpCATIbHBIC YUCOHBIC ICHCTBHS:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJE JAHajIora W/WIH JUCKYCCHH,
BBICKa3bIBaTh WJCHU, (HOPMYJTUPOBATh CBOM  MPEUIOKEHUS  OTHOCUTEIILHO  BBITOJHCHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJIbTaTOB MO3HABATEIBHON JIEATCIBLHOCTH, IOJYyYEHHBIX
CaMOCTOSITEITLHO FJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBITOJIHEHUH XHMHYECKOTO IKCIICPUMCHTA,
MPAKTUYECKOH Pa0OTHI MO HMCCICIOBAHUIO CBOWMCTB M3yYaeMbIX BEIIECTB, peaM3allid y4eOHOTO
MpoekTa, W (HOPMYJIHPOBATH BBIBOABI IO pE3yJbTaTaM IPOBEIEHHBIX HWCCICIOBAHUA ITyTEM
COTJIACOBAHUS TMO3UIUH B X07Ie 00CY)KICHUS U OOMEHA MHCHUSIMH.

PerynsTuBHbIC yHUBEpCATbHBIC yUCOHBIC JICHCTBHS:

CaMOCTOSITEIILHO TUIAHUPOBATh U OCYIIECTBIISTh CBOK) MMO3HABATEIBHYIO JICATEILHOCTD, ONPEACIIsI
e 1enu M 3aJa4d, KOHTPOJIUPOBATh M TI0 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH IMpeiaracMbIit
QJITOPUTM JICHCTBUMN MPH BBHIIIOJHEHUN YUYEOHBIX U MCCIICOBATEIICKUX 3a/1a4, BRIOMpaTh Hanboee
3¢ (HEeKTHBHBIN CITOCOO WX PEHICHHS C YIETOM MOTyYCHHUST HOBBIX 3HAHHH O BEIIECTBAX U XUMHUYIESCKHX
PEaKIusAX; OCYIIECTBIATH CAMOKOHTPOJIb JESTEILHOCTH Ha OCHOBE CaMOaHa n3a U CAMOOIICHKH.
IMPEAMETHBIE PE3VYJIbTATHI

10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHuveckasi XUMUsD) OTPaXKaIoT:
c(OPMUPOBAHHOCTh TPEACTABICHUNA: O MeCTe M 3HAUYEHHWU OPTaHMYECKONH XHMHUU B CHCTEME
€CTECTBCHHBIX HAyK M €€ POJIM B 0OCCIICUYCHUM YCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA B PEHICHUHN
Mpo0JIeM HKOJIOTMYECKOM, SHEPTreTHUeCKOW M MUIIEBOM O€30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3/IaHWM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB JHEPIHH, B OOCCIEUYCHUU PANMOHAIBHOTO
MPUPOIONONB30BaHUs, B (JOPMUPOBAHUU MUPOBO33PEHUS M OOMICH KyIbTyphl YETOBEKa, a TaKKe
HKOJIOTUIECKH 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U TIPUPOTHOM CpPEJIe;

BIQJICHUE CHCTEMON XMMHUYECKHUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOMOJATAOIIUE MOHSATUS —
XMUMHAYECKHI AJIEMEHT, aTOM, SIIPO M 3JEKTPOHHAs 000J0YKa aroma, s-, P-, 0-aToMHBIE OpOHTAIIH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUS aTOMa, THOpUIU3allisl aTOMHBIX OpOUTalIel, HOH, MOJIEKYJIa,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEILHOCTD, CTCIICHb OKHCIICHUS, XAMUYECKasl CBS3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIM 00bEM, yTIepOAHbIN cKeneT, GyHKIIMOHAIbHAS TPYIIa, paguKkai, CTPYKTYpPHbBIE
(dbopMyITBI (pa3BEéPHYTHIC, COKPAIIEHHBIC, CKEJICTHBIC), M30MEPHS CTPYKTYpHAs ¥ IPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHYECKas), H30MEpbl, TOMOJOTHYECKHI psii, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCJIOPO/I- U a30TCO/IepIKaIIie OPraHNnIeCKHEe COSTUHEHHU ST, MOHOMED, TIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akoH J[. M. Menpeneesa,
TEOpHUsI CTPOCHUS OpraHuveckux BemecTB A. M. ByTiepoBa, 3ak0H COXpPaHEHHS MacChl BEIIECTB,
3aKOH COXpPAHEHHWS M TPEBpAIlEHUs SHEPTrUU NPU XUMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUI SI3BIK XHMHH, MHPOBO33PCHUCCKHE 3HAHHS, JIeXKAIIUe B OCHOBE IMOHUMAaHHS



MIPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH; MPEACTABICHUS O MEXaHU3MaX XUMHYECKUX
peakiuii, TepPMOJAMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAHHS, O B3aUMHOM
BJIUSHUM aTOMOB M TpPyII aTOMOB B MOJEKyJaX (MHIYKTUBHBIM U Me30MepHbIH 3()QeKTsl,
opuentantel | u Il poma); dakronormdeckue CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYECHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHUECKOMN
JESATEILHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHUHIMIAX XMMHYECKOTO MPOU3BOJICTBA (HA MpUMEpPE
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKu HEPTH);

c(hOPMUPOBAHHOCTh YMEHHWH: BBISBISTH XapaKTEPHBIC MPU3HAKH TOHSATHH, YCTaHABIMBATH WX
B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATUS NPU OMNHMCAHWM COCTaBa, CTPOCHUS H
CBOWCTB OPraHMYECKUX COCUHECHUN;

c(OpMUPOBAHHOCTH YMEHUM:

HCIOJIb30BaTh XUMHUYECKYK) CHUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BELIECTB;

COCTAaBJATh YPABHEHHS XUMHUYECKUX PEAKLUHA W PACKpbIBaTh HX CYUIHOCTh: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS SJIEKTPOHHOrO OajlaHca 3THUX peaKIuii,
peakiuii HOHHOTO 0OMEHa MYTEM COCTABIICHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH;
M3TrOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB I WJUTFOCTPALMU UX XMMHUYECKOro U
MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAITIC)KHOCTh N3yUYEHHBIX OPTaHUYECKUX BEILECTB
10 UX COCTaBY M CTPOSHUIO K ONPEISIIEHHOMY KIIACCY/TPyIITe COSAMHCHHM, JaBaTh UM Ha3BaHHUS 110
cucremarnyeckoir HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BAHUS IJI OTAEIBHBIX
MPEACTABUTENICH OPraHWYECKUX BEIIECTB (3TWJICH, alleTUIICH, TOIYOJ, TIUIEPUH, dTHICHIINKOMb,
denon, dopmanpaerun, amneTanblIeryu], AaleToH, MypaBbHHAs KHUCJIOTa, YKCyCHas KHUCJIOTa,
CTeapuHOBasi, 0JICMHOBAs, TAJTbMUTUHOBAS KUCIIOTHI, IIIUIIMH, aJJaHUH, MaJbT03a, PpyKTO3a, aHWIIHH,
JTUBUHUIL, U30IIPEH, XJIOPOTIPEH, CTUPOI U IPYTHE);

c(hOPMUPOBAHHOCTh YMEHUS ONPEACIATh BUJ XUMHUYECKOW CBS3M B OPTaHUYCCKUX COCTMHCHUSX
(xoBaJleHTHAs! 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTDH MOJIOKEHUSI TEOPUU CTPOCHHSI OPTAHMUYECKUX BEIIECTB A.
M. BytnepoBa amnst 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS;
c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTpOeHUE, (U3UYECKHE U XUMHUYECKHE
CBOMCTBAa TUINHMYHBIX MPEICTABUTENEH pa3IMYHBIX KIIACCOB OPraHMYECKUX BELIECTB: aJKAHOB,
IHUKJIOAJKAHOB, AJKEHOB, aJKAaJMEHOB, AQJKWHOB, apOMAaTHYECKUX YTJIEBOJOPOAOB, CIHPTOB,
abJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX U  CIOXHBIX J(QHUPOB, IKHUPOB,
HUTPOCOCMHEHUN U aMUHOB, aMHUHOKHUCIIOT, OEJKOB, YIJI€BOJOB (MOHO-, M- U TOJUCAXapUJIOB),
WJUTFOCTPUPOBATH TEHETUUECKYIO CBSI3b MEX/y HUIMHU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX
peaxkuuii ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS MOATBEPKIaTh HAa KOHKPETHBIX IMPUMEpPax XapakTep 3aBUCHUMOCTH
PEaKIIMOHHON CITOCOOHOCTH OPTaHMYECKUX COSAMHEHHI OT KPATHOCTH U TUIA KOBAJEHTHOM CBS3U
(0- ¥ T-CBSA3M), B3aMMHOTO BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOPMHUPOBAHHOCTh yMEHHUSI XapaKTepHU30BaTh HMCTOYHUKH YTIEBOJAOPOJHOTO CHIpbs (HE(DTH,
MPUPOHBIN Ta3, yroiib), CIOCOOBI €ro MepepadOTKH U MPAKTHUYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHHWHA O €CTECTBEHHO-HAYyYHBIX METOJaX TMO3HAHUS —
HaOII0JICHUH, U3MEPEHUH, MOJICTUPOBAHNH, YKCIIEPUMEHTE (PEATbHOM W MBICIEHHOM) W YMEHUS
MIPUMEHSATH 3TU 3HAHMUS;

c(hOPMHUPOBAHHOCTh YMEHHSI NMPUMEHATh OCHOBHBIC OIEpAIlMH MBICTUTEIBHON JCATEIHHOCTH —
aHallu3 ¥ CHHTE3, CpaBHEHHUE, 0000IICHNEe, CUCTEMATHU3AIINIO, BBISIBICHUE TPHUYNHHO-CIIEACTBEHHBIX
CBSI3€M — 711 U3YUYEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHIL;

c(OPMUPOBAHHOCTh YMEHUU: BBISBIATH B3aUMOCBSI3b XUMHUYECKHUX 3HAHHA C TOHATHUSAMU U
MPEACTABICHUSMHU JAPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsi 00Jiee OCO3HAHHOTO MMOHUMAHWMS



CYIIHOCTH MaTEpUAIbHOIO €AWHCTBA MHUpPA, UCIOJb30BATh CUCTEMHBIC 3HAHUS 10 OPraHUYECKON
XUMUU 7151 OOBSCHEHHS U IPOTHO3UPOBAHUS SIBIICHUH, MMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOY;
C()OPMHPOBAHHOCTh YMEHUH: HMPOBOJUTH PAcu€Thl 10 XUMHUYECKUM (OpMyJaM M YPaBHEHUSIM
XMMHAYECKHX PEAKIMH C MCIIOJIb30BaHHEM (PH3MUECKUX BEMYMH (Macca, 00BbEM ra30B, KOJIHMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: PACUYETHI 110 HAXOXKIAECHUIO
XMUMHAYECKON (OPMYIBI BEIIECTBA MO H3BECTHBIM MAaCCOBBIM JOJSAM XHUMHYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOPaHUs, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATH C TO3ULUH
HKOJIOTUYECKOM O€30IaCHOCTH TOCJIEACTBUS OBITOBOM M MPOM3BOJACTBEHHOM JEATEIBHOCTH
YeJI0BEKa, CBA3aHHOM C mepepaboTKON BEUIeCTB, UCTIOIb30BAThH MOMYUYCHHbIC 3HAHUS JUTS TIPUHSITHS
I'PaMOTHBIX peLIEHUH IPOOIeM B CUTYaLHSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh MW TMPOBOAWUTH XUMHUYECKUH
HKCHEPUMEHT (II0JIyuYeHHE M M3y4YEHHE CBOWCTB OPraHMYECKUX BEILECTB, KAUECTBEHHbIC PEAKIIUU
YIJIEBOJOPOJOB Pa3JIMYHBIX KJIACCOB U KUCIOPOACOIAEPKAINUX OPraHUMYECKUX BEILECTB, PEIICHUE
HKCIEPUMEHTAIbHBIX 3aJjad 10 PACIIO3HABAHUIO OPraHUYECKHX BEIECTB) C COONIIOJIEHUEM ITPABUI
0e30macHOro OOpaleHust ¢ BeIECTBAMHU H J1a00OPaTOpHBIM 000pyI0BaHUEM, (HOPMYIHUPOBATD IIENTh
UCCIIEIOBaHMsI, MPEACTABIATh B PA3IUYHON (OopMe pe3ysibTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUII:

COOIII0IaTh IPaBUJIA YKOJOTHUYECKH LIEIeCO00pa3HOT0 OBEACHUS B OBITY M TPYAOBOU AEATEIbHOCTH
B LEISIX COXPAaHEHMsI CBOErO 3JI0POBBS, OKDPY)KAIOIIEH IPUPONHOM Cpenbl M NOCTHIKEHUS €€
YCTOMYHMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JIEHMCTBUS HA JKHUBBIE OpPraHU3Mbl ONPEACIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIca nokazaresns [1J1K;

aHAJIM3UPOBATh LIEI€CO00PA3HOCTh MPUMEHEHHS OPraHUYECKUX BEILECTB B MPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIEHUS PUCK-TIONIb3a;

c(OPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATH LeJICHANPAaBICHHbIN OMCK XUMUYECKON HHPOpMALIUU
B pa3jIMYHbIX HCTOYHUKAX (Hay4yHass M Yy4yeOHO-HayyHas JWUTepaTrypa, CpelCcTBa MacCOBOMU
uHpopmanuu, VHTepHET M Apyrue), KpUTHUECKU aHAIM3MPOBATH XUMMUYECKYI0 HH(OpMALUIO,
nepepadaTbIBaTh €€ U UCIOJIH30BATh B COOTBETCTBUU C TIOCTABJICHHON Y4eOHOM 3a1a4eil.

11 KJTACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMUs» OTPaXKaroT:
c(OPMHPOBAHHOCTh TPE/ACTABICHUI: O MaTepUAIbHOM E€AMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U
MI03HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE U 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAayK U €€
poiu B 00eCieYeHUH YCTOMYHMBOTO Pa3BUTHS, B pEIIEHUH POOIEeM SKOIOTHIECKOM, JHEPreTHUECKON
U TUIIEBONM 0€30MacHOCTH, B Pa3BUTHM MEIULMHBL, CO3JAaHMM HOBBIX MAaTepUajoB, HOBBIX
MCTOYHHUKOB 3HEPruH, B 00ECHEUEHUHN PALMOHAIBHOTO MPUPOAONOIb30BaHUSA, B (OPMUPOBAHUU
MHUPOBO33PEHUS U 00ILEN KyJIbTYPhl YEIOBEKA, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBbIO U IIPUPOJHON CpeELE;

BJIa/ICHHE CHCTEMON XMMHUYECKHX 3HAHHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroUlfe MOHSATHS —
XMMHUYECKHI SJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIBL, JJIEKTPOHHA 000JI0UKa aTOMa, S-, P-, d-aTOMHBIE
opOUTaIu, OCHOBHOE U BO30YXAEHHOE COCTOSIHUS aToMa, THOpUIN3alusi aTOMHBIX OpOUTaliel, HOH,
MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHMS, XHMHUYECKas CBA3b
(xoBaJIeHTHasi, MOHHAs, METaJUIn4YecKasi, BOJOPOJHAsA), KpHUCTaJUIMYECKass pemeTKa, XuMUdecKas
peakius, pacTBOp, AJIEKTPOJIMTHI, HEAIEKTPOJUTHI, SJIEKTPOIUTHUECKAs AMCCOLMALMS, CTEIECHb
JMCCOLMAIMN, BOJOPOJHBIM IOKa3aTeldb, OKUCIHUTEIb, BOCCTAHOBHUTEIb, TEIJIOBOH 3(PdeKT
XUMHUYECKON peakliii, CKOPOCTh XMMHUUYECKOM peaKni, XUMHUYECKOE PABHOBECUE; TEOPUU U 3aKOHbI
(Teopust 3IEKTPOIUTHUECKON aucconuanuu, nepuogudeckuit 3akon (.M. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHUs M IPEBPALLEHUS SHEPTUU IPU XUMHUYECKHUX
peakuusx, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN SI3bIK XMMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAIIMEe B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUH; COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJAMOJIEKYJIIPHOM YPOBHSAX; MPEACTABICHUS O
MEXaHU3MaX XMMHYECKUX PEAKIUH, TEPMOAMHAMHUYECKUX U KHMHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHUM, PACTBOpAX U JAMCIEPCHBIX cCHCTEMax; (paKTOIOTHUYECKUE
CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJYYEHUM M OE30IMaCHOM HCIOJIb30BAHUU BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTHUECKOH [eATEIbHOCTH YelOBeKa, OOLIMX Hay4YHBIX
MPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTepHble MPU3HAKH TOHSATHH, YyCTaHAaBIMBaTh MX
B3aMMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIIME MTOHATHUS MIPU ONMCAHUU HEOPIraHUYECKUX BEILIECTB
U WX NPEBPALLECHUN;

c(hOPMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMHYECKYIO CHUMBOJMUKY JUISI COCTaBICHHS (hopmyr
BCIIECTB M YypPaBHCHUH XUMHUYECKHX peakuii, cuctemaTudeckyro HoMmeHknatypy (IUPAC) u
TPUBHUAJILHBIE Ha3BAHUS OT/CIIbHBIX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OINPEACNATh BaJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKUX
3JIEMEHTOB B COCIUHEHUSAX, BUJl XUMHUYECKOW CBs3U (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BHJIa XUMHUYECKOU CBSI3U
Y TUIMA KPUCTAIUTNYECKON PEelIETKA, OOMEHHBIN U TOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00Pa30BaHUS
KOBAJICHTHOM CBS3U;

c(OpMUPOBAHHOCTh YMEHHIl: KiIacCH(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX COCTaBY,
XUMUYECKAE PEAKIMU M0 PA3TUYHBIM MpU3HAKAM (YHMCIYy U COCTAaBy pEarupyrouux BeEIIECTB,
TerioBoMy S(h(dexTy peakiuu, W3MEHEHUIO CTENeHEeW OKUCICHHS SJIEMEHTOB, OOpaTUMOCTH,
YY4acTHIO KaTalu3aTropa M JPYTHE); CaMOCTOSITEIIbHO BBIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKALIUN U3YYaeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI Tepuoamdeckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLLYI0, OObSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;
c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XUMHUYECKUX DIJIEMEHTOB nepBoro—uerBéproro mnepuonos Ilepuomnmueckoinr cucremsr J[.U.
MenpeneeBa, UCIIONb3YSI MOHATUS «IHEPTETUUECKUE YPOBHMUY, «IHEPTETHUECKUE MOTYPOBHUY, «S-,
p-, d-aroMHBIC OpOWTAIH», «OCHOBHOE M BO30YXIEHHOE DHEPreTHYECKUE COCTOSIHUS aToMay;
OOBACHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB XUMHUYECKUX HJIIEMEHTOB M UX COCIUHEHUN I10
nepuogaM u rpymmnam I[lepuonnueckon cucremst . M. Menneneesa, BaJIEeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUIA: XapaKTEPU30BaTh (OMUCHIBATH) OOIIIE XMMUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE TEHETUYECKOM CBS3H MEKTy HEOPraHUYECKUMHU
BEILIECTBAMHU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;
c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
MOCPEACTBOM COCTaBIEHUS DIIEKTPOHHOTO OanaHca ITHX PeaKIlHii; peakuii HFOHHOTO 0OMeHa MyTEéM
COCTAaBJICHHSI MX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUW;, pEaKUHM THAPOIU3A; peaKui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHHS);
c(hOPMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHWS XHMHUYECKHX PEaKIui ¢
YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapaKTep U3MEHEHHS CKOPOCTU XMMUYECKON peaKiuu
B 3aBUCHMOCTH OT Pa3iUYHBIX ()aKTOPOB, a TAKIKE XapaKTEP CMEIICHUS XUMUYECKOTO PaBHOBECHUS
MOJ1 BIUSTHUEM BHEIIHUX Bo3neicTBuil (mpuniun Jle [latense);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh XHMHUYECKHUE pEaKIUU, JIeKAIIMEe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYYEeHUs CEPHON KUCIOThI, aMMHUaKa, 001Me HayYHbIe TPUHIIUITEI XUMUYECKUX
MIPOM3BO/ICTB; 1EJ€CO00Pa3HOCTh MPUMEHEHHSI HEOPTAaHUUYECKUX BEIIECTB B IPOMBIIINICHHOCTH U B
OBITY C TOYKU 3pEHUS] COOTHOIICHHSI PUCK-TIONB3A;



c(OpMUPOBAHHOCTDH BIIAJICHHS CHCTEMOW 3HAHUN O METOJIaX HAyUYHOTO IMO3HAHUS SBJICHUIN PUPOIBI
— HaOIIOJeHHWE, W3MEpPEHHE, MOJEIUPOBAHUE, OHKCIEPUMEHT (peajbHbIi U  MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, YMEHUS IPUMEHSTh 3TU 3HAHUS PU SKCIIEPUMEHTAIBHOM
WCCIICIOBAaHUH BEIIECTB U JJIsI OOBSICHEHUS XUMHUECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKON ACSITebHOCTH YEeJIOBEKa U B IIOBCETHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBIBIATH B3aUMOCBS3b XWMHUYECKHX 3HAHMA C TOHATHAMH H
MIPEJICTAaBICHUSIMU JPYTHX €CTeCTBEHHO-HAYYHBIX MPEIMETOB Uil 00jiee 0OCO3HAHHOTO MOHUMAHUSA
MaTEpUaIbHOTO EJUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIOJIb30BAHUEM IMOHSATUN «MaccoBas A0S
BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIEHTpAIMA»; MAcChl BEIIeCTBA WM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YacCTBYIOIIMX B pEaKlUu
BEIIECTB; TEIJIOBOTO 3((ekra peakunu; 3Ha4eHUs] BOJOPOTHOTO MOKA3aTeNsi pacTBOPOB KUCIOT U
1iesiouel ¢ U3BECTHOM CTENEHbI0 AUCCOIMAIMM; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA) MPOIYKTa
peaKuru, ECIIU OJTHO U3 UCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONIPEAECIEHHON MAaCCOBOU JOJIEH
pacTBOPEHHOTO BEUIECTBA UJIH J1IaHO B U30BITKE (MMEET MPUMECH ); TOJIU BBIXO0J1a MPOAYKTa PEaKIIHH;
00BEMHBIX OTHOIICHUH Ta30B;

cOPMUPOBAHHOCTh YMEHUI: CaMOCTOSITENIFHO IJIAHUPOBaTh M MPOBOJUTH XHUMHUYECKHUI
9KCIIEPUMEHT (IIPOBEJICHUE PEAKIMII MOHHOTO OOMEHa, MOJTBEP)KJIEHUE KAYEeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMpPEIEICHUE Cpellbl PacTBOPOB BELIECTB C MOMOIIbIO HMHAMKATOPOB,
W3yYeHUE BIHSHUSA PpaA3IUYHBIX (HAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKlWu, pelIeHHe
SKCIIEPUMEHTANbHBIX 3a7ad 1mo Temam «Mertamnsy U «Hemeramns») ¢ cobmtoieHueM MpaBHIl
0e30macHOT0 OOpaleHust ¢ BeIEeCTBAMU M J1a00opaTOpHbIM 000pyI0BaHuEM, (OPMYIHPOBATH IIETTh
UCCIIEIOBAHMs, IPEJICTABISATh B Pa3NuYHON (popme pe3yabTaThl SKCIEPUMEHTA, aHAM3UPOBATh U
OLIEHHUBATbh UX JOCTOBEPHOCTH;

chOpPMUPOBAHHOCTh YMEHUIl: COOJIIO/IaTh TpaBUia TOJB30BAHUS XUMHUYECKOW TMOCYIOH U
1a00paTOpPHBIM 000pPYIOBAaHHEM, OOpAIICHUS C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIHMSAMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB, YKOJIOTUYECKH 11eIeCO00Pa3HOTro MOBEICHUS B
OBITY M TPYAOBOM JEATENLHOCTH B LIESAX COXPAHEHUS! CBOETO 3/10pOBbs, OKpPY’Karolel MPUPOIHOI
Cpelbl U TOCTUKEHUS €€ yCTOMYMBOIO Pa3BUTHS, OCO3HABATH OIMIACHOCTh TOKCUYECKOIO ACUCTBHS Ha
YKUBBIE OpraHU3Mbl OIPEIEIEHHBIX HEOPraHUUECKUX BEILIECTB, MOHUMas cMbIci nokaszarens [T1K;
c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH IeJICHANPaBICHHBIN MOUCK XUMUYECKON HHPOpMALIUU
B pa3jIMYHbIX HCTOYHMKAX (Hay4yHass M Yy4yeOHO-HayyHas JWUTepaTrypa, CpelCcTBa MacCOBOU
uHpopmanuu, VIHTepHET M Apyrue), KpUTHUECKU aHAIM3MPOBATH XUMHMUYECKYI0 HH(OpMALUIO,
nepepadaThIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a1a4eii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne HaumenoBanmue pasgesioB u tem KoJsmuecTBo 4acos JJeKTPpOHHBIE (HU(PPOBBIE)
n/m | mporpamMmel Bcero Kontpoasnsie Ilpaktuyeckne 00pasoBaTelibHbIE Pecypebl
padoThI padoThI
Pa3nen 1. TeopeTuuyeckue 0OCHOBBI OPTraHUYECKOH XUMHH
1.1  IlpeameT opraHMYECKOM XUMHH. 8 1 0 [udposoii 06pazoBaTenbHbINA pecypc IS IIKOJ
Teopust cTpoeHUsI OPraHMYECKUX SKnacc https://www.yaklass.ru/
coenunenuit A. M. bytneposa bubnmoreka mudpoBoro oopazoBacIbHOTO
KoHTeHTa https://urok.apkpro.ru/
Enunas xomnekus [{udposbix
obpasoBatenbHbIX pecypcoB http://school-
collection.edu.ru
POIUI https://resh.edu.ru/
[udposas oubnuotexa OnnaiH-mkona No 1 |
JucranuuonHnas mkona s aereu | Onnaiin-
oOyuenue Onlineschool-1
Hroro no pazneny 8
Pazpnen 2. YrieBoaopoast
2.1  IlpenenbHble yraeBOAOPOIbI — 5 [{udpoBoii 00pa3zoBaTeNbHBIN pecypc sl KO
AJIKaHbI, [TUKJIOAIKAHEI SAKmacc https://www.yaklass.ru/
2.2 HenpenenbHbIe yrIeBOIOPOIBI: 14 1 bubnuoreka udpoBoro oo6pazoBaTeaILHOTO
AKEHbI, ATKAUEHDBI, ATTKUHBI koHTeHTa https://urok.apkpro.ru/
2.3 ApomaTH4ecKue yriaeBog0pOIbl 8 Ejnas xonexius [upposerx
(apeHsr) 06pa30_BaTeJILHLIx pecypcos http://school-
2.4 IlpupoaHble HCTOYHHUKH 4 1 collection.edu.u
' POII https://resh.edu.ru/
YIJICBOZIOPOJIOB ¥ MX TIepepadoTia [Tudposas 6udbamorexa OnnaitH-1mkoxa Ne 1 |
2.5  l'anoreHnponsBoIHbIC 4 1 JlucrannuonHas mKoJja s aereit | Onaiin-
yTJIEBOJOPOIOB o0ydenue Onlineschool-1
Hroro mo pasueny 35

Paznea 3. Kucaopoacoaepxamue opraHuyecKue coeIuHeHus



https://www.yaklass.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

3.1  Couptel. @enon 11

3.2  KapOoHMIIbHBIE COCTUHEHHUS: 21
QJIBJICTU/IBI U KETOHBI.
Kap6onoBbie kucnotsl. CloxKHBIS
3¢upsl. XKupbl

[{udpoBoii 00pa3zoBaTeNbHBIN PECYpC ISl KO
SIKnacc https://www.yaklass.ru/

bubnuoreka 1muppoBoro ooOpa3oBaTeILHOTO
KoHTeHTa https://urok.apkpro.ru/

Enunas komtekaust Hudpossix
obpasoBatenbHbIX pecypco http://school-

3.3 VYrineBosl 9 1 .
collection.edu.ru
POII https://resh.edu.ru/
[Mudposas 6udmoTexa OnnaiH-mkoma No 1 |
JuctanuuronHas mkona st nereit | Ounaiia-
obydenue Onlineschool-1

Hroro no pazneny 41

Pasnen 4. A3oTcoaeprkainye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12 2

[{udpoBoii 00pa3zoBaTENbHBIA PECYPC TSI KO
SIKnacc https://www.yaklass.ru/

bubnmoreka mudppoBoro ooOpa3oBaTeILHOTO
KoHTeHTa https://urok.apkpro.ru/

Enunas komnexkuust Hudpossix
obpasoBarenbHBIX pecypcos http://school-
collection.edu.ru

POII https://resh.edu.ru/

Hudposas oubnmorexa OnmaitH-mkosna Ne 1 |
JuctanuunonHas mkona st nereit | Onnaita-
o0yuenue Onlineschool-1

Hroro no pazneny 12
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUS

5.1  BeIcokoMoOneKyIspHbIE 6
COCIIMHEHUS

[{udpoBoii 00pa3zoBaTeNbHBIN PECypC ISl KO
SKnacc https://www.yaklass.ru/

bubnuoreka 1udpoBoro o6pazoBaTeIbLHOTO
KoHTeHTa https://urok.apkpro.ru/

Enunas xomnexkuust Hudpossix
obpasoBatenbHbIX pecypco http://school-
collection.edu.ru
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Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

11 KVIACC

6
102

POIII https://resh.edu.ru/

Hudposas 6udbnmoreka OnmaitH-mkosa Ne 1 |
JucrannuonHas mkona it aereit | Ounain-
o0yuenue Onlineschool-1

Ne HaunmeHnoBaHue pa3/ie/ioB U TeM

KoJsnuyecTBo yacoB

DJIeKTpOHHbIe (LM (poBbIE)

n/m NporpamMMsl Bcero Kontpoabneie IIpakTnueckne ©00pa3oBaTelibHbIe pecypehbl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
1.1  Crpoenue aroma. 9 1 [{udpoBoii 00pa3zoBaTeNbHBIA PECYPC TSI KO
[Tepuomuveckuii 3aK0H U SKmnace https://www.yaklass.ru/
[Tepuoanueckas cuctema bubnuoteka nudpoBoro o6pazoBaTeILHOTO
XUMHYECKHX dnemeHToB J]. U. kouTenTa https://urok.apkpro.ru/
Menneneena Enunas komnexkuust Hudpossix
1.2  CrpoeHue BemecTBa. 11 1 oGpasoBarenbHbIX pecypcos http://school-
MHOroo6pasme BemecTs collection.edu.ru
1.3  Xumwuueckue peakiuu 19 2 3 PO htps://resh.edu.ru/ .
Hudposas oubnmorexa OnnaitH-mkosna Ne 1 |
JucrannuronHas mkona st nereit | Onnaita-
o6yuenue Onlineschool-1
Hroro mo pasueny 39
Paznen 2. Heoprannueckasi XuMus
2.1  Hewmeramibl 31 1 3 [udposoit 06pazoBaTenbHBINA pecypc IS IIKOI
2.2  Meramis 23 1 2 SKmacc https://www.yaklass.ru/

bubnuoreka 1udpoBoro o6pazoBaTeIbLHOrO
koHTeHTa https://urok.apkpro.ru/



https://resh.edu.ru/
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https://urok.apkpro.ru/
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://urok.apkpro.ru/

Enunas komtekuust Hudpossix
obpasoBatenbHbIX pecypco http://school-
collection.edu.ru

POII https://resh.edu.ru/

[udposas 6udmoTexa OnnaiH-mkona No 1 |
JucranuuonHas mkosa s aerer | OHaiin-
obyuenue Onlineschool-1

Hroro no pazaeny o4

Pa3znen 3. Xumus v :Ku3Hb

3.1  Meroapl NO3HAHKS B XUMUHU. 9 1 [{udpoBoii 00pa3oBaTENbHBIA PECYPC TSI KO
XUMHUS 1 KU3Hb SKunacc https://www.yaklass.ru/

bubnmoreka mudppoBoro ooOpa3oBaTeILHOTO
konTenTa https://urok.apkpro.ru/

Enunas komnexnus Hudposbix
obpasoBarenbHBIX pecypcoB http://school-
collection.edu.ru

POII https://resh.edu.ru/

Hudposas oubnmoreka OnnaitH-mkosna Ne 1 |
JuctanuunonHas mkona st nereit | Onnaita-
o6yuenue Onlineschool-1

Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7 8
I[TPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., JIynun B.B.; nox penaxuueit Jlynuna B.B., O6miecTBo ¢ orpaHnueHHOM
OTBETCTBEHHOCTHIO «[IPODAY; Akimoneproe obmiectBo «M3gatenpctBo «IIpocBenieHney

Xumws, 10 knace/ Epemun B.B., Ky3smenko H.E., Ipo3nos A.A., Jlyaun B.B.; mox penakmnueit Jlyanna B.B., O0mecTBo ¢ orpaHu4eHHOM
0TBETCTBEHHOCTHIO «/IPODA»; Akironeproe obmectBo «M3marensetBo «lIpocBemienne

METOAUYECKHUE MATEPUAJIBI JIJIS1 YAUTEJIA

1. Jo6potun /1. FO. Korrponupyromas pyHKIUS IKOJIEHOTO XMMUYECKOT0 3KcriepuMenTa // Xumust B mkoie. — 2017. — Ne 3.
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2. Eppirun 1. I1., llnmkus E. A. Meroauka pemeHus 3aja4 1o XUMHUH: yued. mocoOue i CTYACHTOB I1€]l. UH-TOB 110 OHOJI. U XMM. CIIeIl. —
M.: Ilpocsemienue, 1989. — 176 c.

3. 3notHukoB D. I'. XuMudeckuii 3KCIEpUMEHT Kak crniennpudeckuid Mmeroa oOyuenus // [lepoe centsiops. — 2007. — Ne 24.

4. Momnuanosa I'. H., Cuactuna M. I'. KonruecTBeHHBIE OTHOLICHHS B XUMUH // XuMus U1 IIKOILHUKOB. — 2020. — Ne 4.

5. O6mas metoauka oOyuenus xumun B mkose / P. I'. IBanosa, H. A. I'opogunosa, /1. FO. [lo6potun u ap.; nox pexn. P. I'. UBanosoii. — M..:
Hpoda, 2008. — 319 c. (Poccuiickas akagemusi ooOpazoBanus — yuntento). A.A. Kasepuna, P.I'. IBanosa. I'n1. HopmaTuBHas 6a3a XHUMHUYECKOTO
o0pa3oBaHUs B CpEAHEH LIKOJIE.

6. Xumusi. Penienne 3ajanuii MOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH. Kak monmyunTh MakcumalnbHbii O0amt Ha EI'D: yue6. mocobue /
A. A. Kapepuna, I'. H. Monuanosa, H. B. Cupunenkona, C. B. Ctaxanosa. — M.: UaTtemnext-Llentp, 2015. — 216 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
Ypoxk (POIII) https://resh.edu.ru

Ypoxk (Hcnoprain) https://nsportal.ru

(AKmacc) https://www.yaklass.ru
Buneoypox (MHTEPYPOK): https://interneturok.ru
ITpesenranus (Mudoypok) https://infourok.ru
bubnnoreka [{OK https://m.edsoo.ru
IIpesenranus (3Hanuo) https://znanio.ru
Pemry ET'D: https://ege.sdamgia.ru/

VYpoxk: https://urok.1sept.ru
VYpoxk, npesenTaruu:https://multiurok.ru
Ypox (DOKCDOP):https://foxford.ru



