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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero ooOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHHs (enepanbHOM  0Opa3oBaTenbHON
nporpammel cpeaHero oomero oopaszoBanus (POIT COO), npencrabieHHbIXx B DepepaqibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNbHbBIE MMPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTus Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOIO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO0 Ul aJanTallud MX K OBICTPO MEHSIOLIUMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpammMe no XuMuu Ha3HaueHuE IMpeaMera «XUMHUS» I0JydaeT HOApPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
POTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecreynBaeT MOJydeHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOI0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriryOJI€HHOTO U3yUYEHUSI XUMUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Hpodumiel, MpelycMaTpuBaeT  paclpeleleHue U
CTPYKTYpUPOBAHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

e [peAsiaraeT MPUMEPHYI IOCIEA0BAaTEIbHOCT H3Y4YEeHHsS Y4eOHOro Marepuana c
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Leleil M 3ajad M3ydyeHUs IMpeaMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3ylbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTpaMMbl CPETHEro 00Imero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOy4yalomerocss IO OCBOCHHMIO COJEp>KaHUA
peaMeTa.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copeprkaHusl yueOHOro npeamera « XUMHUs» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPpoduIs OOyIeHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO YpPOBHEH B cucteme Au(PepeHIIMpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YeHHUS CIEHUAIbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOYYarOIIMXCs, BBIOPABIINX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHOn
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeTHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTra «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  OO0OOMIEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumus». [Ipu
OTpe/ieNIeHuU TOJIX0J0B K O0TOOpY M CTPYKTYPHOM OpraHM3ali COAEpaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOBy copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMUS» COCTABJISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUM M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIEHHOM YpOBHE M3yd€HHUs IMpeameTa obdecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHMs U YIiyOJeHus MpeACTaBICHUN O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NPOTEKAHUS PEAKIUM, pacCMaTpUBaEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMHUYECKasi CBSI3b OOBSICHSAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHHWH mpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOIMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCaX U EKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMueckodl XMMHMM IpU PACCMOTPEHHUU pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUeE BorpocaM 00 3J1eKTPOHHBIX 3 dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHHUs Ui KJIAcCOB ompeaenéHHoro mnpoduis (IIaBHBIM 00pa3oM Ha UX CTPYKTYpY H



XapakTep JOMOJHEHUH K o01el crucTeMe MpeIMEeTHBIX 3HAHUIT) OKa3bIBAIOT BIHMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMPEAMETa I KIACCOB XHMHKO-(DH3MYeCKOro
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTBI YI€OHOTO MaTrepuaia 1mo oOmeil XuMHuu.
[Ipu u3yyeHuu mnpenMera B JaHHOM ciy4yae akLEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsi TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMHUKH, SJICKTPOJIHN3a, MPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B 10 e Bpems B coaepkaHUU MpeIMeTa Ui KIacCOB XUMHUKO-OMOIOrHYecKOro nmpodus
OonbIIM yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas XuMmus. B sToMm ciydae mpenocraBisieTcs
BO3MOXXHOCTB JIsI 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3aIuu KIETKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMIHJbI, OCJIKU, YIJIeBOJAbI, HYKJIEHMHOBbIE KHUCIOTHI U apyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpPEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMUYECKHUX BELIECTB
CIIy’)KaT OCHOBOH JIJIsl U3YYEHUs CYLITHOCTH MPOIECCOB (DOTOCHHTE3A, ABIXAHHUSI, TUIICBAPCHUS.

B mnane QopmupoBaHUST OCHOB HAYYHOTO MHUPOBO33PCHHUS, OCBOCHHUS OONICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4EOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0actell «ECcTeCTBEeHHO-HAYyUHBIC ITPEIMETHI,
«MaremaTuka u uHpopMmaTHKa» u «Pycckuil A3bIK U TUTEPATYpay.

[Tpu uzyyenun yueOHOro mpeamera «XHUMHs» Ha YIIYOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MIEPBOCTENICHHOW 3HAYMMOCTH SIBISICTCS (DOPMHPOBAHHE OCHOB HAyKHM XHUMHUHU Kak 00JacTh
COBPEMEHHOTO E€CTCCTBO3HAHHMS, TPAKTUYSCKOW MACSITEIPHOCTH 4YeJIOBeKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pelienue 3Toil 3amaun Ha yriayOJIE€HHOM YpOBHE HU3YUYCHHS
npeaMeTa mpeArnoaraeT peajn3auio TakuX enei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEepUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBIEHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Bemymieil ponu B 00ECIIEUCHUH YCTOWYHUBOTO PAa3BUTHS UYEIOBEYCCTBA: B PEIICHUU
po0JIeM IKOJIOTHYECKOM, SHEPreTHYSCKOW W THUIICBOW OE30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB DJHEPTrUU, B
obecrnieueHnu parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U OOIIEH KyJIbTYpPhI YeJIOBEKA, a TAKKe IKOJIOTUICCKU 000CHOBAHHOTO
OTHONICHHS K CBOEMY 3JI0POBBIO M IIPUPOJTHON Ccpejie;

® OCBOCHHME CHCTEMBbl 3HAHMH, JICKAIIMX B OCHOBE XUMHUUYECKOM COCTaBJISAIOUICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHATHH, 3aKOHOB U
TEOpUH XHUMHHU, COBPEMEHHBIX IMPEACTAaBICHHI O CTPOEGHHWU BEIIECTBA Ha Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJMHAMHYCCKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKHIX
peakIui, 0 XHMHYECKOM PaBHOBECHH, PaCTBOpaX M JUCIIEPCHBIX CHCTEMax, 00 OOIHX
HAYYHBIX MPUHIUTNIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y OOYYArOIIMXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHYECKHX 3HAHWHM JUis OOBSCHEHHS KIIOYEBBIX HUAEH U mpobiem
COBPEMEHHOW XWMUH, JJIsi OOBSCHEHHS W TIPOTHO3WPOBAHUS SIBIICHUH, HMEIOIIHX
€CTECTBCHHO-HAYYHYIO TPHUPOAY; TPAMOTHOTO peEHICHHS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, AaHAIM3a M OIEHKA C TO3UIUN DKOJIOTUYECKOM
0e30MacHOCTH TOCTEACTBUI OBITOBOM W MPOU3BOJICTBEHHOW JEATEIHLHOCTH YEIIOBEKA,



CBA3aHHOM C XHMMHMYECKHM TPOU3BOACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BEIIIECTB;

e yriayOJjeHHe MpeICTaBICHUM O HAyYHBIX METOAAaX IO3HaHMs, HEOOXOIUMBIX [T
NPHOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIOIMIMX MECTO B MPUPOJE, B MPAKTHUECKOH JACSITEIbHOCTH U
MOBCE/IHEBHOM JKU3HH.

B mnane peanu3anmuu TEPBOOYEPEHHBIX BOCHUTATENBHBIX M PA3BUBAOIINUX (PYHKIIHA
[IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero 0oO0pa3oBaHMs MPH M3YUYEHHH MpeaMeTa «XUMHs» Ha
yriay0iIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE LIENU U 3a/1a4H, KaK:

e BoCIUTaHUE YOEKAEHHOCTH B TIO3HABACMOCTH SIBIICHUH MPUPOABI, YBAXKCHHUS K
MPOLIECCY TBOPUYECTBA B O0JIACTM TEOPETUUYECKMX U TMPUKIAJAHBIX HCCIEIOBAaHUN B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHUBAIMM K OOYYCHHIO M MO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX [IECHHOCTEIH;

® pa3BUTHE [O3HABATEIIbHBIX HWHTEPECOB, MHTEJUICEKTYAIbHBIX U  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPAa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npoecCHOHaNBbHOM U OOIECTBEHHOW MESTEIbHOCTH, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHue YMEHUH U HAaBBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO01iee 4YuCIO YacoB, MPEIYCMOTPEHHBIX s M3y4EHHS XUMHH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHY€eCKON XMMMH.

[IpenMeT ¥ 3HaueHHE OpPraHUYECKONM XWMHH, NPEJACTaBICHHE O MHOroo0Opasuu
OPraHUYECKUX COCTUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiiepoaa. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbsl TMOpUAM3AIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3mMbl 00pa3oBaHUsl KOBAJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekpbIBaHUs aTOMHBIX opOuTanel, - u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoifHast cBaA3b. CrocoObl pas3pbiBa CBsi3ed B MOJIEKYJax
oprannveckux Bemiects. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpodue.

Teopust cTpoeHHs opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJ. 3HaU€HHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUH.
MonekynspHele U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3IWYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl un3omepum: CTpyKTypHad,
IPOCTPaHCTBEHHAs. OJEKTpOHHBIE 3((EKTbl B MOJEKylIax OpPraHUYECKHX COECIUHEHUI
(MHIyKTUBHBIA U M€30MEPHBI 3 PeKThI).



[IpencraBnenue o kiaccuuKauu opraHUIeCKuX BemecTs. [loHsaTHE 0 HYHKIIMOHATBLHOMN
rpynne. I'omonorus. I'omonoruueckue psaael. Cuctemarnueckas HOMEHKIATypa OpraHM4eCKHX
coenunenuii (IUPAC) u TpuBHanbHbie HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobenHoctn W KjlaccuuKanus — OpraHMYecKux — peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI IO IPEBPAIICHUIO
OpPraHMYECKHUX BEIIECTB IpU HAarpeBaHuu (IUIaBjeHUE, OOYIJIMBaHME U TOPEHUE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHMYECKUX BEUIECTB.

Yraesogopoabl.

Anxanbl. ['oMonoruueckuii psi aakaHoB, oOmas (GopMyia, HOMEHKIATypa U H30MEpPHUS.
IEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOIEKYN aTKAHOB, SP°-THOPHIM3AIHS ATOMHBIX
opbOuranei yriepoaa, 6-cBa3b. PU3NUECKue CBONCTBA AJIKAHOB.

XHUMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3aluy, [HpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHU3MeE peakuuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupoje. CriocoObl OTy4YeHUs U IPUMEHEHUE aJTKaHOB.

[Mukmoankanel. O6mast Gpopmysna, HOMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOWCTB MaNbIX (IMKIJIONPOIAH, NHUKIOOyTaH) M OOBIYHBIX (IMKIIOMEHTAaH,
IIUKJIOr€KCaH) HUKI0aIkaHOB. CriocoObl MOMyYeHHs U IPUMEHEHHUE LIMKIIO0ATKaHOB.

Ankensl. ['oMooruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DJIEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-m6p1/1111/13aum{ aTOMHBIX opOuTane
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reoMerpuueckas (Luc-tpaHc-) nuzomepus. Gusnueckue
CBOMICTBA aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKLUM IPUCOCAVHEHHS, 3aMEIICHUA B O-
IIOJIO)KEHNE TIPU JBOMHOM CBS3M, NOJMMEpHU3alMu U OKucieHus. IIpaBuno MapkoBHUKOBa.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knmaccudukammss — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kkymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUS W XMMHUYECKMX CBOWCTB
conpsDKEHHBIX nueHoB, 1,2- u 1,4-npucoenunenue. llonmumepnsanuss conpsKEHHBIX JMEHOB.
CrniocoObl MostydeHus U NpUMEHEHHUE allkaIueHOB.

Ankunbl. ['oMonornueckuii psij amrkuHOB, oOmas GpopMya, HOMEHKJIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJl AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opburaneit yriepoaa. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
NPUCOEANHEHNUS, AUMEpPU3allud U TpUMEpHU3alluu, OokuciaeHus. KucinoTHele CBOMCTBa aJKHHOB,
MMEIOUINX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklMM Ha TPOHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yriaeBoopo/sl (apeHsl). 'oMonoruueckuit psit apeHoB, ooiast popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMOJOroB: PEeaKluu
3aMeIleHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKalie, PEaKLUU MPHCOEIUHEHHUS,
OKHCIIeHHe ToMoJoroB OeH3omna. IlpeacraBienune 06 opueHTHPYIOLIEM IEHCTBUU 3aMecTUTeNei
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAMKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctuposnia.  CrocoObl  MONydyeHMss M MPUMEHEHHE  apoOMaTHYEeCKHX
YIJIEBOIOPOOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsiHbIe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yrojib U OPOAYKTHI ero mnepepadoTku. CrocoObl mepepaboTKu He(PTHU: MeperoHka, KpEeKHHT



(TepMHUUYECKHH, KaTaTUTUUICCKU), pudOpMHUHT, mupoiau3. [IpoaykTsl mepepaboTku HedTH, HX
MPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTIJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIy, LHUAHOTPYIIy, aMuHOrpymmy. [leiicTBue Ha
raJIOTEHIPOU3BOJHBIE BOJHOIO M  CIHMPTOBOrO pacTtBopa Iménoud. BsaumoneiictBue
JUTAJIOT€HAIIKAHOB ¢ MarHueM U LUHKOM. [loHsATHE O MEeTaJuIoOpraHUYeCcKUX COCTUHEHUSIX.
Hcnonp30BaHne TallOr€HIPOU3BOIHBIX YIJIEBOAOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

DKclepUMEHTAbHBIE METO/Abl HM3y4YeHHs BEIIECTB W HMX [MPEBpaIlleHUil: H3ydeHHe
(¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  pEaKUuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCIICTBHE aleTHIeHa C aMMHAauyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTtBeHHOE OOHaApyX)EHUE YIIepojia U BOJOpPOJa B OpPraHUYECKHUX BEIECTBAX,
NOJydeHHE AITHJICHA M W3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTp» m
«Yromp», ¢ oOpa3namMu IUIACTMACC, KAay4yKOB U PE3UHBI, MOJICIHUPOBAHUE MOJEKYI
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucjiopojacoaep:kauue opraHu4eckne coeuHeHns.

[IpenenpHble OmHOATOMHBIE ChUpPTH.. CTpoeHHE MOJIEKYN (Ha TpUMEpe METaHoJlA W
sta”ona). ['omonorunueckuit psa, odmas hopmMya, H30MepHsi, HOMEHKIIATYpa U KiacCu(UKaIIUs.
Ou3nyecKkue CBOICTBA NPEICIbHBIX OJHOATOMHBIX CHHPTOB. BOJOpOAHBIE CBS3U MEXKIY
MOJICKYJIaMH  CHHPTOB. XHMMHUYECKHE CBOWCTBA: pEAKIMW 3aMEIICHHs], JCTHIpaTaIHH,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTaHWYECKUMHU U HEOpPraHMYECKUMH KuciotaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBUE 3TaHOlla U METAaHOJa Ha OpPraHHU3M YellOBeKa.
CniocoObI MoTy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipoctrie a¢upsl, HOMEHKIIaTypa U u3oMepus. OCOOEHHOCTH (PU3UUYECKUX U XUMUYECKUX
CBOJICTB.

MHoroaromMHbie CIHUPTHl — JTUICHTIUKONb M ThIulepuH. dusnueckne M XUMHUYECKUE
CBOICTBa: peaKkiuu 3aMEIICHUs, B3aUMOJEWCTBHE C OPraHUYECKUMH W HEOPTaHUYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAsI peakiusi Ha MHOTOAaTOMHBIE cHpTHL. [IpencraBnenne o MexaHu3Me
peakiuii HykiaeopmiIpbHOro 3aMerienus. JlelicTBrue Ha opranu3M yeiaoBeka. CrocoObl OTydeHHS
Y TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30IbHOTO S/pa.
®uznyeckue cBoicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakiuu Ha ¢denon. Toxkcuunocts (enona. CrocoObl TONy4YeHHST W TpUMEHeHue (eHona.
®enondopManbaeriuaHas CMoJa.

KapOoHunbpHbIE COETUHEHUS — aIbJerHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHHIIBHON Tpymmbl. ['OMOJOrHYecKre psIbl albICTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUsl W HOMEHKIaTypa. (Du3Wveckne CBOWCTBA albICTHIOB M KETOHOB. XHWMHYECKHE
CBOWCTBA aNbJETHIOB M KETOHOB: peakiuu mpucoequHeHus. OKHUCICHHE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruabl. CrnocoObl MONydeHUs W MPUMEHEHHE albJCTHAO0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJEKYJI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMmeHKiarypa. DuU3MUECKHME CBOMCTBAa OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBS3M MEXAY MOJEKyJIaMHU KapOOHOBBIX
KHACJIOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOWCTBA, PEAKIHS STEpUDUKAINH, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paankaia. OCOOEHHOCTH CBOWCTB MypaBbHMHOUM KUCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.



Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIE8AsS, JUHONEH08as KHUCIAOThL. CrocoOsl
MOJIyYEHUS U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble 2¢upsl. ['omonornueckuit psa, odmas Gopmyna, u3oMepus U HOMEHKIATypa.
Du3nyECcKre 1 XUMUYECKUE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsr. Ctpoenne, pusnyeckrue U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKHU HETIPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpOJIE.

MBpbUI4 KaK COJIM BBICHIUX KapOOHOBBIX KHCJIOT, X MOIOIILEE JACHCTBHE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBomoB (MOHO-, AW- H
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pyKTO3a, rajakro3a, pudo3a, Ie30Kcuprbdo3a.
®dusnueckue CBOWCTBA M HaxoxaeHue B mnpupoae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKUMM C YYacTUEM CHUPTOBBIX W aJbACTUAHOW TIpyHN, CIUPTOBOE U
MOJIOUHOKHUCHOE OpoxeHue. lIpuMeHeHue TIIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBamomue u
HEBOCCTaHABIIMBAaIOIIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxxneHue B mpupone u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIMKOreH M 1eintosio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmajia, TJMKOI€Ha WU LeJuitoyio3pl. Pdu3nueckue CBOICTBA Kpaxmajaa M IEJUIH0JI03bI.
XUMHUYECKUE CBOMCTBA Kpaxmaja: TMJpOJIM3, KAUECTBEHHAs PEaKLUUs C MOJOM. XUMHUYECKUE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHne 3PpupoB 1emTon03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BMCKO3a, alleTaTHbIN IIENK).

OKCepUMEHTAJIbHBIE METOJbl M3YyYEHHUS! BELIECTB U UX IPEBPALICHHUI: PacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHUE A3TAHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOTO
CIIMpTa B ajbpJeruj Ha pacKAIEHHOW MEOHOW IPOBOJIOKE, OKHUCJIEHHE STUJIOBOrO CIHPTa
JUXPOMATOM Kayins (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB), KAUECTBEHHbIE PEAKIMU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom Meau(ll)), peakius roumeprHa
¢ ruapokcunom Meau(ll), xumMudeckne cBOMCTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMo/JIeiicTBHE
pacTBopa TJrOK03bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelleHHE
AKCIEPUMEHTAJIbHBIX 3a7a4 1o TemaM «CnupThl U ¢peHobl», «KapOoHoBbie KuciaoThl. CloXKHbIE
3hupH.

A3oTcoaepkaniue OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuM4eckue TpoM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; epBUYHbIC, BTOPUUHBIE U TpeTU4YHbe. CTPOEHHE MOJIEKYII,
obmas ¢gopMyna, U3oMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
ann(paTHUeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAaHHUE, B3aUMOJAEHUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCI0TOM. COolM aIKUIaMMOHUS.

AHUWIMH — IpeICTaBUTeNIb AMUHOB apoMaTuyeckoro psaa. Ctpoenue aHwiMHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennsle peakuun Ha aHWiIMH. CrocoObl MOJydyeHHs U MPUMEHEHHE aTu(aTHUYecKHX
amMuHOB. [losyuenne aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTthenbHble TNPEACTaBUTENH  O-
aMHHOKHUCIIOT: TJIMIWH, alaHuH. PU3nyecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHUH, peakius MOJIMKOHIACHCAINH,
oOpa3oBaHue MENTUAHON CBs3u. buonornueckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOIU3
MEeNTHI0B.



benkn xak mnpuponnsle mnonumepsl. [lepBuuHas, BTOpHYHAas W TpEeTH4YHAs CTPYKTypa
0enkoB. XUMHUYECKUE CBOMCTBA OENKOB: TUAPOJIN3, JACHATYpalus, KaueCTBCHHbIC PEaKkIMH Ha
OeKHU.

OKCIIEpUMEHTAJIBHBIE METOABl W3YYEHHs BEIIECTB U MX IPEBPALLEHUI: pPacTBOPEHHUE
0enKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, L[BETHbIE pEaKIMM Ha OEJKU, pellieHue
AKCIEPUMEHTAIbHBIX 33/aY 110 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OpraHM4eCKUX COCIUHECHUIN.

BbicokoMo/IeKy ISIPHBIC COCTUHEHUS.

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHIEHCALINS.

[TomumepHbie MaTEepHaJIbL. IInacTtmaccel (mosmaTUIIEH, IIOJIMIIPOIINJIEH,
IIOJIMBUHUJIXJIOPU], IIOJINCTUPOII, IOJIMMETUIIMETAaKpUIIaT, HOJMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tnin3anus 1 nepepadoTka MiacTHKa.

OnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHUs (TedioH, KeBiap, AIIEKTPOIPOBOSIINE
HOJMMEpBI, Onopa3ziaraeMble OJUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIICHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, KaydyKoB, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe «Pacno3HaBaHuE MJIACTMACC U BOJIOKOH.

PacuérHrble 3amaumn.

Haxoxxnenue MoiekyIsipHON (opMysibl OPraHUYECKOI0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJCHHE MOJEKYJISIPHONW (OpPMYJIbl OPraHUYECKOTO
COeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BbEMY) MPOAYKTOB peaKLMU U/UIIU UCXOHBIX BEILECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYIIbI
OpPraHMYeCKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOICTB MM CIIOCOOOB MOJIYYEHHS,
oTpeziesieHue JI0JIM BBIXOJa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBA3E€H IIPU U3y4E€HHUU opraHumdeckord xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAay4yHbIE TOHATHA: SIBJICHHWE, HAaydHBIM (akT, rumnoresa, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKalus, HAOIIOJCHHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usmka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBA, (pU3MUYECKUE BEIMUYUHBI,
€MHMIIBI U3MEPEHHUS, CKOPOCTb, SHEPT U, Macca.

Buosnorus: xinerka, opranusM, ’KocucTema, ouocepa, MeTabosin3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIA M TeTepOoTpOHBIM THUN NUTaHUS, OpoxeHHe, (HOTOCHUHTE3, NAbIXaHUEe, OEeJKH,
YTJIEBOJIbI, dKUPbI, HYKJIEHHOBbIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: none3Hble HCKOMaeMble, TOIUIUBO.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC



OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil aneMenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTHUECKHE YPOBHH U TOJYPOBHH. ATOMHBIE
opourtanu. Kimaccudukammss XUMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-onmementsi). Pacupenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWTANsIM. DJIEKTPOHHBIE KOH(QUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOrO—4ETBEPTOrO TMEPUOJIOB B OCHOBHOM H BO30YXKIEHHOM COCTOSIHUH, JJICKTPOHHBIE
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [I.1.
MenneneeBa. CBsizb nepuojauyeckoro 3akoHa u llepuoanydeckoil CHCTEMbl XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menpaeneena.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN. DHEprus
U JyiMHa cBA3U. [loaspHOCTH, HAIIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBs3U. KpaTHble
cBs3u. Bogopoanas cBsizb. MeXMONIEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBsI3b 3JEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIWHEHHM 3JIEMEHTOB BTOPOTO
epuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTtne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. THIbl KPUCTAIUIMYECKUX
pPEETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIx cuctemax. Mctuanbie pactBopsl. [IpencraBienne 0 KOJUTOUAHBIX
pactBopax. CrocoObl BBIpaKEHHsSI KOHIIEHTPAIlMM PacTBOPOB: MaccoBas JIOJS BEIIECTBa B
pacTBope, MoOJIsIpHas ~ KOHUEHTpamnus. HacelllleHHble ¥ HEHaChIEHHBIE  PacTBOPHL,
pacTBopuMoOcTb. Kpucraminoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBHAIBHBICE HA3BAHHS
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccudukanus XuMHUECKUX PEeaKIHii B HEOPraHUIEeCKONW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W TPEBPALICHUS SHEPTUU NMPU XUMUYECKHX
peakmusx. TermoBbie 2PPEeKThl XUMUYECKUX peakiuil. TepMOXuMHUYeCKre ypaBHEHUSI.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (DaKTOpOB. ['oMOreHHbIe
U TeTeporeHHble peakuuu. Karanus u katann3aTopsl.

OOpatumbie u HeoOpaTMMblE peakuuu. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DaKTOphI, BIMSIONIME HAa TIOJOKCHHE XWMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJIeHWE W KOHIIEHTpAIlMU BEIIEeCTB, y4acTBYIOMUX B peakiuu. [lpuniun Jle
[TaTense.

DOnektponuTnueckas aucconuanus. CunbHble W crnabble  2MeKTpoauThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEWTpalbHas, IieioyHad. BomopoaHsiil
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonnoro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKHUCIUTENb U
BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BaxHellue OKUCIUTENH U
BOCCTAHOBHUTEIN. METOT 2JIEKTPOHHOTO OalaHca. DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB BEIICCTB.



OKcliepUMEHTAIbHbIE METOJbl H3YYEHHUs BEIIECTB W HX IPEBPALLCHUN: pa3ioKeHue
NEpOKCHIa BOAOPOAA B MPHUCYTCTBUHM KAaTalM3aToOpa, MOJEIN KPUCTAJUIMYECKHX PEIIETOK,
NOPOBEICHUE pEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
UH/IMKAaTOPOB, U3Y4YEHHUE BIMAHUS Pa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannveckasi XumMusi.

ITonoxenune HemerawioB B Ilepuoanuyeckoil cucreMe XuMUYecKHx 3eMmeHtos [I.M.
MenpeneeBa M OCOOEHHOCTH CTPOEHHs HX aToMOB. (Du3nMyeckue CBOWCTBA HEMETAJLIOB.
AJoTponusi HeMETauIoB (Ha IpUMEpPe KUCIopoa, cepbl, hochopa u yriiepoaa).

Bopopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEAKIMM C METaUIaMH U
HEMEeTaJlJIaMH, BOCCTAaHOBUTENIbHBIE CBOUCTBA. [ napusl. TOMIUBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupoje, crocoObl MOMy4eHUs, GU3N4YEeCKue U XUMHYECKUe
cBoiicTBa. ['anoreHoBojopoasl. BaxHelilne KuCIOpOACOJEpkKalUe COECIUHEHUs TaJOreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI MOIY4YEHHUs TaloreHoB. [I[puMeHeHue rajloreHoB u
UX COCIMHECHHH.

Kucnopoa, o30H. JlaGopaTopHble W NPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUs KUCIOpPOJA.
dusnueckue M XUMHUYECKHME CBOWCTBA M IpPHUMEHEHHE Kuciopoga M o30Ha. OKcuisl u
TIEPOKCHIBI.

Cepa. HaxoxneHue B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpuasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBI U UX coiau. OcoOEHHOCTH CBOWCTB CepHOM KucioThl. llpumenenue cepsl u eé
COCIMHEHU.

Azor. Haxoxnaenwe B Tpupoae, CIOCOOBl TONXy4eHHUs, (PU3MUECKHe W XUMHUYECKHE
cBoiicTBa. AMMUaK, HUTpHIbl. OKCuAbl a30Ta. A30THCTas W a30THAs KUCJIOTHI M HX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHHe a30Ta W €ro coeiuHeHWH. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupojae, CrnocoObl MONy4deHHs, (U3UYECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenuneHnit. @ochopHbie y100peHHUS.

VYrnepon, HaxoXieHHUE B TMpupoje. AJUIOTponHble Moaudukanuu. DPuznueckue u
XMMHYECKHE CBOMCTBA TPOCTBHIX BELIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ coyld. AKTUBUPOBAHHBIN yrojb, ancopOuus.
Oynnepensl, rpadeH, yriaepogHble HaHOTpYOku. IIpuMeHeHMe MpPOCTBIX  BELIECTB,
00pa30BaHHBIX YIIIEPOJIOM, H €r0 COSTUHEHUIA.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, (PU3HUecCKUe U XHUMHUYECKHE
coiictBa. Okcup kpemuusi(1V), kpeMHueBast KMCIoTa, CUIMKaThl. [IpuMeHeHne KpeMHUs U ero
coeauHeHuil. CTEKII0, ero Nojy4eHne, BUJIbl CTEKIIA.

[Tooxxenne meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayiioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJJIOB.

DNEeKTPOXUMHUECKUI psii  HampspkeHud MertayiioB. OOmmue crnocoObl  MONTydeHUs
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPTHS, dIEKTpoMeTaiuTyprusi. [loHsTHEe 0 KOppo3un
MeTauoB. CIocoObI 3aIIUTHI OT KOPPO3UH.

OObmas xapakrepuctuka MeTauioB |A-rpynmnsl Ilepuoandeckoil CUCTEMBl XMMHUYECKHX
sneMeHToB. Hatpuii u kanuii: noiydenue, pu3nuecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCTMHECHUH.



O6mas xapakrepuctuka MetauioB |IA-rpynmer [leprogmdeckoil cUCTEMBI XMMHUYECKUX
AIIEMEHTOB. MarHuii W KajblMid: MoJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
NPUMEHEHHE TMPOCTHIX BEIIECTB U UX coeAnHEHUH. JKECTKOCTD BO/IBI U CIIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUIR: TonydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro coeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauloB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nyecKkue ¥ XMMHUYECKHE CBOMCTBA XpoMa U ero coeaAnHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U quXpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

®u3nueckue MW XHMMHYECKHE CBOWCTBA MapraHiia M €ro CoeIWHeHHi. Baxueinmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTEIbHBIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA XKelle3a U ero coeqnHeHu. OKCHIbI, THAPOKCUIIBI
conu xene3a(ll) u xxeneza(lll). [lonyuenue u npumeHeHHe xKene3a U ero CIUIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumenenue
MeIU U €€ COCITMHEHHM.

[{uak: mony4yeHue, GU3NIECKUE U XUMUICCKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, THAPOKCOKOMIUIEKCHI LIMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU .

OKCIIEpPUMEHTAIbHbIE METOJbl H3Yy4YEHHs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETaIoB, TOpeHue cepsl, (Gocdopa, xkenmeza, MarHuss B KHCIOPOJIE, HM3y4YCHHUE
KOJUIGKIIMU «MeTajibl ¥ CIUIaBbl», B3aWMOJICHCTBHE IIECJIOYHBIX U MIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAON (BO3MOXHO HCIOJIb30BaHHE BUACOMATEpUAIOB), B3aUMOJACUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIEJI0Yel, KAUeCTBEHHbIE PEaKIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KAaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB aFOMUHUS U IIMHKA C
pacTBOpamMu KHCIJIOT W HIEJNOYEH, pellleHrne SKCIEPUMEHTAIBHBIX 3a/1a4d 1o TemaM «l ajJoreHbI»,
«Cepa u e€ coeAMHEHUs», «A30T U Pochop U UX COeAMHEHU», «MeTauTbl TTIaBHBIX MOATPYIII,
«MeTtannbl MOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B o0OecrieueHnH YCTOMYMBOTO Pa3BUTHS desoBedecTBa. [oHATHE O HAyIHBIX
METO/AAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBaHus. HayuHble mnpuHLIMIBI
OpTraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOoMBIIITIEHHBIE CITOCOOBI MOMYyUYEHUsT BaKHEHIIINX
BEIECTB (HA MPUMEPE MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIuIeHHBIE
CIOCOOBI MOJYyYEHUS] METAJUIOB U CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIMIeH cpeabl U
ero nociueactsus. Ponb xumun B o0ecrieyeHuN SHEPreTHIecKoi Oe30MacHOCTH.

Xumus M 300poBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. IIpaBuia ucnosib30BaHUSA
JIEKapCTBEHHBIX MpemapaToB. PoJib XUMUU B pa3BUTHU MEIUITUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Poilb XuMuu B 0OecTieYeHUHN
MUILIEBOH Oe30MacHOCTH.

Kocmetnueckue u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBunma OGezomacHOro
WCITOJI30BaHUS MPENapaToB OBITOBOW XUMHH B TIOBCETHEBHOM JKU3HHU.

XuMHS B CTPOUTETHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siiicTBe. OpraHuyYecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUTs DJIeKTpoHUKH. HarnoTexHoMOTHH.

Pacuérnrle 3amaun.



Pacuérel: mMacchel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKI[UU BEIIECTB, MacChl (00bEMA, KOIHMUECTBA
BEILIECTBA) MPOAYKTOB PEAKLHUU, €CIU OJHO U3 BEIIECTB HMMEET MPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKUu, €ClM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpencs€HHON MacCOBOM J10Jeld pacTBOPEHHOrO BEIIECTBA, MAaCCOBOM JOJIM W MOJSIPHOM
KOHIICHTPAIIMU BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOJYKTa PEAKIIMH OT TEOPETUYCCKHU
BO3MO>KHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU U3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK Y MOHSTUN, IPUHATHIX B OTJIEIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHBbIE MOHATHA: SIBICHUE, HAy4YHBIH (akT, TMIOTE3a, TEeopus,
3aKOH, aHaju3, CHUHTe3, KIacCUpUKalus, MEepUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®duznka: marepusi, MUKPOMHpP, MAKpPOMHUpP, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBA, WICAIbHBIN ra3, (QU3UYECKHEe BEIMYHMHbBI, EIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, PJHEPTHsl, Macca.

buonormsi: kierka, oOpraHusM, OJKocucTema, Ouocdepa, MeTa0OIU3M, MaKpO- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHONOTHS: XUMHUYECKasi MPOMBIIICHHOCTh, METAJUTYPTHsi, CTPOUTEIbHBIC MaTepUAIbI,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBIIIIICHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [penapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, dJICKTPOHHAS TIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/IbTaTOB OCBOEHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHCS POCCUMCKON I'pa)/1aHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPENEICHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXCs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBWJIaMH U HOPMAaMM TIOBEJEHUS; HaJU4ue
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh L€ U CTPOUTH JKU3HEHHBIE
TUIaHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCThH
OTbITa [MO3HABATENBHON U MPAKTUUYECKOM JesTeIbHOCTH 00yUalouXcs B MpoIiecce peann3aun
00pa3zoBaTenbHON AESTETHHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTpaxaroT chOPMHUPOBAHHOCTD
OTIbITA MO3HABATEIHLHON U NMPAKTHUECKON EATENIbHOCTH 00yUaroIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpaKaaHCKOro BOCIIMTAHMS



OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY W MPABOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘le6HLIX M ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHMUH,;

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKH €CTh Pe3ylbTaT HJIUTENbHbIX HAOIIOACHUMH,
KPOIMOTJIMBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda y‘IéHbIX " IPAKTUKOB;

WHTEpECa M TI03HABATEIILHBIX MOTHBOB B TMIOJYyYEHHU U TIOCIEAYIONIEM aHau3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKHMHU SABJICHUAMH, H
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHICf/i C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJICIICTBI/Ifl IMMOCTYIIKOB,

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUSA LIEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

coOroIeHHsT MpaBmwil 0€30macHOTO OOpalIieHusi C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
’KU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUA 1EHHOCTH TPaBHJI WHAMBUAYABHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA MOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJis,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCHIUTAHHUA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B y4e€OHO-HCCIIEIOBATEILCKON JICSITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPAKTHYECKHX 3a/ad COLHUaTbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCUi pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMUU,

YBaXXEHUS K TPYY, JTIOASIM TPyJla U pe3ybTataM TPYAOBOM eSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYadbHOW TpPAaeKTOpPHH OOpa3oBaHMs,
Oynymieir mpodeccnu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 1EI€CO00Pa3HOr0 OTHOIIEHUS K MPUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa SKOJIOrHUYCCKHUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEIbl;



OCO3HaHUS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTHKEHUM XUMHH IS PELICHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJNbTYpPbI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAyKu U
00LIECTBEHHON IPAKTHUKHY;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHMU HPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/laHUM HOBOW 0a3bl MaTepualbHOM
KYJIbTYpBbI, B PELIEHUH ITI00ABbHBIX IPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEeBOM M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYecKH KOM(GOPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJIOB I103HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MONy4yaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUSI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiemM
B pEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €caMOOOpa30OBaHMIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IWyHbBIX cdepax MpodeccHoHaTbHON
JeSITENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI MO XMMHHM Ha YPOBHE CPEIHEro
001rero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC HJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcz MCKIUCHUIITIMHAPHBIC
(MeXMnpeaIMeTHbIE) OOIIeHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPyTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHUBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKIMOHAIBHOM TI'pPaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yYaroInXcs;

CHOCOOHOCTh  OOY4YaroLUXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe NelCTBUS

1) 6a3oBble JIOTHYecKHe NeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh INPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapakTepHble MpPHU3HAKM MOHATHUM M yCTaHAaBIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILIME NOHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VTS KJIaCCU(HUKALIMU BEIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh PUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHNSI B PACCMATPUBAEMBIX SIBICHHAX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

OPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOJEIbHBIE MIPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (opMyna, ypaBHEHHE XHMHMUYECKON peakuud — TpU pelIeHnd Yy4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTaBICHUS
JUISL BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a3oBbIe HCCIeA0BaATENIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUii;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOPMYyTUPOBAaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUCHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeNIbCKOM M IPOEKTHOM JAesITeITbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB IT03HAHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX HHGoOpManuu (HaAy4HO-TIOMYJSpHas
JaUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M O0TOOpe
uH(pOopMaLi, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;



nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpPMY TpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCITIOJIB30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CPEJACTBA TpPU paboTe € XUMHUYCCKOH
uHpoOpMaLuell: MPUMEHSATh MEXKIpeaAMeTHbIe ((U3NUYeCKUe M MaTeMaTHYeCKHe) 3HAaKd U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIO0JIF30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJaBaTh BOMPOCHI 110 CYIECTBY O0CYK/IaeMON TEMbI B X0JI€ JUaIora U/ U JUCKYCCHH,
BBICKA3bIBATh UICH, q)OpMYHI/IpOBaTB CBOM NPCAJIOKCHUA OTHOCUTCIIBHO BbIITOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C IMPE3EHTAIMeil Pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICOBAHWIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa, U (OPMYIHPOBATH BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJIEIOBAHUM MyTEM COTTIACOBAHUSA MO3UIUHI B X0/1€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuTM JCUCTBUN TPHU BHITIOJHEHUH YYE€OHBIX M HCCIEIOBATENBCKUX 3aiad,
BbIOUpaTh Hanbosee 3((GEeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb JAESATEIHPHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yNbTaThl OCBOSHUS MPOTPAMMBI IO XUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE CpeHEero OOIIero oOpa3oBaHUsl BKIIOUAIOT crenuduyecKkue I yueOHOro mpeamMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpETAlU U
npeoOpa3oBaHUI0 3HAHMM, BUBI JESTEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAHUA B Pa3MUHBIX YYE€OHBIX CUTYyallUiX, a TakKe B PEaTbHBIX >KU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XMMHU MPEAMCTHBIC PE3YJIbTaTbl IMPEACTABJIICHBI I10
rojaM U3y4eHus.

10 KJIACC

[IpeameTHBIC pE3ynbTaTBI OCBOCHUS Kypca «OpraHudecKkas XuMHUs OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABJICHHUI: O MECTEe W 3HAYCHWH OPraHWYeCKOW XHMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ PO B 00ECIIEUeHUH YCTOMYMBOTO Pa3BUTHSI Y€TIOBEUECTBA B
pelIeHur MPOOJIEeM IKOJIOTUYECKOM, DHEPreTUYeCKO M MUIIEBONH O€30MacHOCTH, B Pa3BUTUU
MCIUIHUHBI, CO3JJaHWH HOBBIX MATCPHUAIOB, HOBBIX HCTOYHHMKOB OHECPTrHUHU, B oOecrieueHnun
paloHaIbHOTO MPUPOJIONOIL30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeNOBeKa, a TakKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MPUPOJHOM Cpelie;



BJIQJICHHE CHUCTEMOW XUMHYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
NOHSTHS — XMUMHYECKHI JJIEMEHT, aToM, SIpO M JJIEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHHMS aToMma, TMOpUIN3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIHHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKEJET,
(dyHKUMOHANBHAS TPYIIA, paguKal, CTPYKTypHbIe (GopMyibl (pa3BEpHYTHIE, COKpallEéHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAs (reoMeTpuuecKasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIEBOJOPOAbI, KHCIOPOA- M a30TCOAeprKallue
OpraHUYECKHUEe COCIMHEHMS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOoHBI (nmepuoaunyeckuil 3akon JI. M. MenneneeBa, Teopusi CTpoeHUs
opranuueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChbl BEILECTB, 3aKOH
COXpaHEHMS U TMPEBpaAllCHHs] SHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIMEe B OCHOBE MOHHUMAaHUS
IPUUYMHHOCTY U CHCTEMHOCTH XHMHMUYECKHUX SIBICHHUH; IIPEICTaBICHUS O MEXaHU3Max
XUMHYECKMX pEeaKklUUi, TEPMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIIl aTOMOB B MoOJEKynax (MHIYKTUBHBIA U
Me3oMepHbIi 3 dekTr, opueHTaHThl | 1 Il poxa); dakrosornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHUYECKON JEATENbHOCTHM YEJIOBEKa, OOIIMX HAay4YHbIX MPUHIUIAX XUMHYECKOTO
MIPOU3BOJICTBA (Ha MpUMEpE MPOU3BOACTBA METaHOIa, epepadoTku HedTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIC MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
CBOMCTB OPraHMYECKUX COCUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

HCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY ISl COCTABIICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHN4YECKUX BELIECTB;

COCTaBJAITh ypaBHEHUS XHMHUYECKUX peakUMid M  pacKpbplBaTb HUX  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  IOCPEACTBOM  COCTaBIIEHUS  DJIEKTPOHHOTO
OamaHca AITHX peakUud, peakuuil HOHHOro OOMEeHa MyTEM COCTaBJICHUS HX TMOJHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpraHMYeCKHUX BEIIECTB JUIsl WJUIIOCTpAluU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHMIO K ONpPEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucreMarndeckoir HomeHkiarype (IUPAC) u mpuBOIuTh TpHBHATIBHBIC Ha3BAHHS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITUJICH, AaleTWIEH, TOJYyOl,
[JIMLIEPUH, STUWIEHTJUKONIb, (QeHos, (OopMalbIEeTHA, AaleTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEHMHOBAas, MaJIbMHTUHOBAs KHCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOMPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUYECKOW CBA3HM B OPraHUYECKHUX
COEMHEHUsX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BetiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (QHU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIMMMYHBIX MPEACTABUTENEH pa3IUYHBIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKaJIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,



HUTPOCOECIUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIUi ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXKAATh Ha KOHKPETHBIX MIpUMEpax XapakTep
3aBHCUMOCTH PEaKIMOHHON CMOCOOHOCTH OpPraHMYeCKHX COCAMHEHWH OT KpPaTHOCTU M THUIA
KOBaJIEHTHOM CBSI3U (G- U M-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadoTKH M MPAKTHYECKOE NPHUMEHEHUE
MPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJEIMPOBAHUM, OHKCIEPUMEHTE (PEaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATH 3TH 3HAHMUS,

cOpPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPALMU  MBICIUTEIHHOU
NEeSTeIbHOCTH — aHaIM3 WM CHHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEMAaTH3allui0, BBISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISTH B3aUMOCBS3b XUMUYECKUX 3HAHUN C TOHSATUSMH U
MPEJCTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpraHMYECKON XUMUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBJIECHUH, UMEIOIUX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPacy€Thl MO XUMHUYECKUM QopMmylaM U
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIMUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMMHUYECKON (HOpPMYIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OLEHUBATh C MO3ULIUN
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHUS OBITOBOW M IPOWU3BOJICTBEHHOW JAEATEIbHOCTH
4eJ0BEKa, CBA3AHHOM C mepepa0dOTKOM BeIlecTB, HMCIOJIb30BaTh IOJyYEHHbIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAaHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (IOJTyYyeHHE U U3yYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M  KUCIOPOJCOJEPKAIIMX OpPraHMYEeCKHX BELIECTB,
pelIeHre HKCIEePUMEHTAIbHBIX 3a/Jad [0 pPACMNO3HABAHHUIO OPraHUYECKUX BEILIECTB) C
coOnrofieHreM TMpaBuwil  0e30MacHOro oOpalleHuss C  BelecCTBaMHU M JJaOOpaTOpHBIM
o0opyznoBaHueM, (QOpMyIUpOBaTh LENb HCCIEIOBaHMS, IMPEACTABIATh B pa3IndyHON ¢dopMme
pE3yJIbTaThl KCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOiroAaTh IMpaBWila IKOJIOTUYECKH I1eJIeCO00pa3HOro MOBeNEHUss B OBITY M TPYAOBOMH
JESATENIbHOCTH B IIEJIIX COXPAHEHUS CBOEro 370POBbs, OKpYXarolled NpUpOAHON cpenbl u
JIOCTHUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AEWCTBUS HAa JKUBBIE OPraHU3MBbl ONPEEIEHHBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3arens [1/1K;

AQHAIM3UPOBATh  1€I€COO0Pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKHWX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLICHHUS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYHIECTBIATH IleJICHANpPaBICHHBI IMOMCK XMMUYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYIO



nH(popmarnuio, nepepadaTeiBaTh €€ W MCIOIL30BaTh B COOTBETCTBUHU C MOCTaBJICHHON y4eOHOMH
3aJa4eil.

11 KJIACC

[IpeameTHBIC pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKaIOT:

c(hOpPMUPOBAHHOCTH MPEIICTABICHUIA: O MATEPHAIILHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y MO3HABAEMOCTH SBJICHUU MPUPOJBI, O MECTE€ M 3HAYCHUU XUMHUHM B CHCTEME €CTECTBEHHBIX
HayK U e€ poyin B 00€CIEUeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUU MPOOJIEM SKOJOTHUUECKOM,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3IaHUU HOBBIX
MaTepHuaoB, HOBBIX HCTOYHHUKOB SHEPTUH, B obecreueHNU paloHaIBHOTO
MIPUPOIOTIOIB30BaHMS, B GOPMHUPOBAHUH MHUPOBO33PEHUS U OOIIEH KyIbTYphI UEJIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOJIHOMN CPEJIC;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aTOM, sIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aroMHBIE OpOWMTANIM, OCHOBHOEC M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPHIH3AIns
aTOMHBIX OpOWTasneil, MOH, MOJEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHBb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUTMYECKasi pemeéTKka, XUMHUYECKas PEaKIus, PAacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
SJIEKTPOJUTUYECKA  JUCCOLMAIMs, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCJIUTEb, BOCCTAHOBUTEIb, TEIUIOBOH 3(P()EKT XUMHUECKOW PEaKIMHi, CKOPOCTh XUMUYECKON
peakiuu, XWUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS  DIEKTPOIUTHUYECKOM
quccouranuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpPAaHEHUs MacChl BELIECTB,
3aKOH COXpaHEHUs W MPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIHMYECKHUH S3bIK XUMHU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIlUe B OCHOBE MOHUMAHUs MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHHM; COBPEMEHHBIC TMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOJMHAMUYECKMX UM KHUHETUYECKMX 3aKOHOMEpPHOCTSAX HX
MpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JHUCIEPCHBIX  CHUCTEMax;
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUU U O€30MMacCHOM HCIOJIb30BaHUN
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JNIEATETHHOCTH YEIOBEKa,
00IIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHII: BBIABIIATH XapaKTEPHbIE MPU3HAKU MMOHATUH, YCTAaHABIUBATH
WX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE TOHSTHS MPHU OIMHCAHUH HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJNBb30BaTh XMMHUUYECKYI0 CHUMBOJHKY ISl COCTaBICHUS
dbopMya BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BAaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAIIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCJMHCHHSAX, BHJI XHUMHUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMIECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHUCHMOCTh CBOWCTB BEIIECTB OT BHUJIA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIMA
MEXaHHU3MBbI 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IWYHBIM TpH3HAKaM (YHCIy U COCTaBYy pearupyromux
BEIIIECTB, TEINIOBOMY J((dEKTy peakiuu, HW3MEHEHHUIO CTETNeHEH OKWCICHUS DSJIEMEHTOB,



00paTUMOCTH, y4YacTHIO KaTajau3aropa W JPYrHe); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPHHU 115 KIacCU(UKAIIMH N3YYaeMbIX BEIIECTB U XUMHUUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr [I.H.
MenpeneeBa, UCNOJb3Ysl MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPrETHUUECKHE MOTYPOBHN,
«S-, p-, d-atoMHBIe OpOUTATM», «OCHOBHOE U BO30YXIEHHOE JHEPreTHUECKHE COCTOSHHUSI
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOHCTB XHMHUYECKHX 3JEMEHTOB U HX
COEMHEHUN 10 niepuojaM u rpynmam Ilepuoanyeckoii cucremst /. . MenaeneeBa, BaJ€HTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHUYECKUE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHME I€HETHUYECKON CBA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTaBJIEHMS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakluuil MOHHOIO
oOMeHa MyTEM COCTaBJIEHUS WX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHWH; peakuuil
TUAPONIN3a; PeaKkIuil KOMILIEKCOOoOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB ILIMHKA H
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4y€TOM MX DHEPreTMUYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMUHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT'0 PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuuiun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUH, JIEXKAIIUEe B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS CEpHOW KHUCJIOThL, aMMHaka, oOOILIUMe Hay4Hble MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJICTB; L€I€CO00pa3HOCTh NPUMEHEHUS HEOPraHWYEeCKHX BEIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCThH BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUI
Opupoabl — HaOJMIOJEHHE, U3MEpPEHHe, MOJEINPOBAHUE, SKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN), MCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, YMEHHUs MPUMEHATh TH 3HAHUS NPHU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHMHMYECKHX SBIICHHH,
MMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCETHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUH «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTpAIIUs»; Macchl BellecTBa UIU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OHOIO U3 YUAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peakiu; 3Ha4eHUsI BOJOPOIHOIO MOKa3aTessl pacTBOPOB KUCIOT
U IIeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJYKTa PeaKkiy, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpA C OMPENEIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JaHO B HU30BITKE (MMEET MpHUMECH); JOJIU
BBIX0/Ia MPOJYKTA PEaKLUU; O0bEMHBIX OTHOIIECHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUECKUN
HKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETIECHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHAUKATOPOB,



U3Y4YEeHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOM peakluu, pelieHue
AKCIIEPUMEHTATBHBIX 3a/1a4 1Mo TemaMm «Metamib» u «HemeTamisl»y) ¢ coON0IeHneM TpaBUI
Oe3omacHoro oOpaleHHus C BEIECTBAMU U JTAOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIHPOBATH
Helb HCCeNOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUH: COOIIOAATh MPaBUia MOJIH30BAHKS XUMUYECKOWU MOCYIAON U
nabopatopHbIM 000pyIOBaHHEM, OOpaIleHUsl ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM JEATENHHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBBS,
OKpYXKarolllel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATH
OMAacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANIPABICHHBIM MOUCK XUMHUYECKOU
uH(pOpMAaIlMK B PA3IMYHBIX HMCTOYHWKAX (HayyHas U y4eOHO-HAY4Hasl JUTEpaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrio, nepepadbaTpiBaTh €€ U KCIOJIb30BaTh B COOTBETCTBUH C IMOCTaBJICHHON yueOHOMN
3aJ1auen.
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