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INOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHero oomiero oopazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUN K pe3ylbTaTaM OCBOeHMs (enepanbHONl  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero obpazoanus(P@OIl COO), mpencraBneHHbx B DepepanbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHsS» B 00pazoBaTelbHBbIX opraHuzauusax Poccuiickoit @enepauuu,
pean3yIoIuX OCHOBHBIE 00pa30BaTENbHbIE MPOrPaMMbl, U OCHOBHBIX MoJiokeHUul «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvUMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3yuenue mpeamera,
peaym3dyeMoe B YCIOBUAX AUPPEPEHIUPOBAHHOTO, NPOMUIBLHOTO OOYYCHHS, MPU3BAHO
obecrieunTh 0011€00pPa30BaATENFHYI0 U OOMIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B oOpraHuzanusx mpodeccnoHanbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHS SBIISICTCS OJJHOU W3 MPUOPUTETHBIX JUCIUILTNH.

B mporpaMMe mo XuUMHUM Ha3HAuUCHUE IMpeaMeTa «XUMUS» IOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepkKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SBISIIOTCSl CIIEAYIONIME BBHIMOTHIEMBIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

¢ HUH(QOPMAIMOHHO-METOIUYECKas, peaau3alus KOTOpoil o0ecrnedynBaeT MOIydYeHHE
IIPEJICTaBICHUs O LEsIX, COJIEp)KaHuHU, oOLel cTpaTernu OOy4YeHMs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIINXCS CPEACTBAMU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOILAs, KOTOpasi  NIpeayCMaTpUBAaeT  OIpEeleleHUE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  TOCIEJOBATEIbHOCTH HM3YYEHHUS Y4eOHOTO
MarepHaia, KOJUYECTBEHHBIX M KA4YEeCTBEHHBIX €r0 XapaKTePHUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COZAEPKATEIbHON OCHOBBI KOHTPOJISI M OLIEHKM OOpa30BaTeIbHBIX
TOCTHKEHUI 00ydYalomuxcsi B paMKaX HMTOTOBOM arTecTanuu B (QopMe eIUHOTO
roCy/IapCTBEHHOTO SK3aMeHa M0 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COCpKaHKE, 00A3aTeIbHOE ISl U3YUCHUS
B paMKax  OTAEIbHBIX  Npoduiel, NpeIycMaTpUBAaeT  paclpelielieHue U
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeJIbHBIM JIMHUSAM/pa3jienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMEeHH, pEeKOMEHIyEeMOro /ISl U3Y4YeHUs
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4YeOHOro matepuaia C
y4ETOM JIOTUKH MMOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HUHTEpIpeTaluio Lejaell M 3a7ady M3ydyeHUs IMpeaMmeTa Ha
yriayOn€HHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs



(JINYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OO0YYalomerocss IO OCBOEHHUIO COJIEpIKaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU IMPEIyCMOTpeHa
MIPEEeMCTBEHHOCTh € OOy4YeHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 001Iero ooOpazoBaHus. 3a
npelenaMu  yCTaHOBJICHHOHW TMPOTpaMMON IO XUMHUH  O00s3aTENbHON  (MHBapHAHTHON)
COCTABJISIIOLICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIOINIEH, KOTOpask JOJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO MPOGuIs O0yICHHS.

B cootBerctBum ¢ koHuentyaibHbiMUA mojoxeHusmMu DPI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HaIpaBJIeH
Ha pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM J3TalloM IMOJYYeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4Y€HHUS CIEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cszu
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpEeHUEe U
yrayOJaeHre TEOpPeTHUYECKO W MPaKTUYECKOW TMOJTOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHUsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEYIOIEro MOdyYeHUs
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonansHoro odbpasosanusi. Hapsgy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
0o0pa3oBaTeNbHOIl MPOrpaMMbl CpeTHEro OO0IIero 0O0pa3oBaHUs H3Y4YEHHE IMpenMeTa « XUMHUD»
OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTUS 00ydaroIuxcs,
Ha (OPMHUPOBAHUE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyda W OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIUX  MEXIUCHUTITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBmsitomiuMH  nipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SIBISIOTCS
yriyonéHnable Kypeel — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayOaEHHOTO ypOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMN  00BEM
¢dakrosornueckoro Marepuasa. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACIIMPEHUS M yIIIyOJeHHs MPEICTaBICHUH O CTPOSHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XHMHUYECKHMX  DJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBACHIETCS C
TOYKHM 3pPEHHS] PHEPreTHUECKUX W3MEHEHUH Npu e€ oO0pa3oBaHMU U pa3pyLIEHUH, a TaKXKe C
TOYKH 3pEHUS MeXaHH3MOB €€ oOpazoBaHus. M3yueHue THNOB peaKIUil JOMOIHIETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3E PACILUIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHHM INPU PACCMOTPEHHH pEaKLMOHHON



CITOCOOHOCTH COSMHEHUN YyIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 dJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuii.
Ocoboe 3HaYeHne WMeeT TO, YTO Ha COJEpKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3Y4YEeHUs Ui KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM 00pa3soM Ha HUX CTPYKTYpYy H
XapakTep JNOMOJHEHMH K 001Iel cucTeMe NpeIMEeTHBIX 3HaHUM) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmertsl. Tak, HampuMmep, B COAEp)KaHUU TpeAMeTa s KIacCOB XHMHUKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOmel XUMHH.
[Ipu u3yueHum mnpenMera B JAaHHOM cCiy4yae akLEHT OyJeT caenaH Ha OOLIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI T€OpuUs
(MonexyyisipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MACChl M SHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 ke Bpems B cofiep:KaHUU MpeaMeTa JUIsl KJIaCCOB XUMUKO-OMOJIOTrHYeCKOro nmpodus
00N yAENbHBIN Bec OyleT MMETh OpraHuueckas XuMus. B aToM ciyuae mpefocTaBisieTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPHMEPY, TaKUe CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHMU/bL, OCJKU, YIIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUISI M3YYEHHS CYIIIHOCTH MPOIIECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPECHUSI.
B mmane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUs Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4eOHBIMU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX obnacTtel « EcTecTBeHHO-HAYUYHBIE IPEIMETHD,
«Matemaruka u nHpopMaTuKa» 1 «PycCKuil sI3bIK U JINTEPATYPay.
[Tpu u3yueHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YPOBHE), 3agadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJbTYpbl. Pemenue 3Toil 3agaun Ha yriayOi€HHOM ypOBHE M3y4YeHHS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (opMupoOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBICHUI TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymieil posm B 00ECIEYeHNH YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA: B PEIICHUU
npoOJeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTepUalOB, HOBBIX HWCTOYHUKOB DJHEPrUHU, B
o0ecrieueHnH palMOHAIBLHOTO IPUPOAONOIb30BAHNS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYpHl YEJIOBEKA, a TAK)KE IKOJIOTUIECKH 0O0CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CPEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIaMEHTaJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPHM XMMHUHU, COBPEMEHHBIX IPEJICTABICHUI O CTPOCHUMHU BELIECTBA HAa Pa3HbIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEPMOJIMHAMHUYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTCKAHHS XUMHUYECKUX
peaKIuii, 0 XUMUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00muX
HAYYHBIX IPUHIUTNIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (opMmupoBaHHe Yy OOY4YaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPeOOBAHHOCTHU
CUCTEeMHBIX XHMHUYECKUX 3HaHUH JUisi OOBSCHEHHS KIIOYEBBIX HUACH U mpobiem



COBPEMEHHOM XHMHUHU, A7 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBICHUH, HMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPHPOJY; TIPAaMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0e30MacHOCTH MOCEACTBUN OBITOBOM W MPOU3BOJICTBEHHOM JEATEIHLHOCTH YEIIOBEKA,
CBA3aHHOM C XHMMHUYECKUM TPOM3BOACTBOM, HCIIOIB30BAaHUEM U IepepadOTKOU
BEILIECTB;

e yryOJieHHE TPEACTABICHUH O HAyYHBIX METOJAX IO3HAHUs, HEOOXOIUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUN, MMEIOIMIMX MECTO B MPUPOJE, B MPAKTHUECKON ACSITEIbHOCTH U
MOBCE/IHEBHOM JKU3HH.

B muane peanuzanuu  NEepBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOLMIMX (YHKUIUN
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKUe 1eNU U 33/1a4H, KaK:

e BOCIUTaHHE YOEKAEHHOCTH B TO3HABAEMOCTH SIBICHUW NPUPOIBI, YBAXKEHHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIECIOBAaHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU,

® pa3BUTHEC MOTHBAIMH K OOYYCHHIO W IMO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, WHTEUIEKTyalbHbIX W  TBOPYECKHUX
crocoOHOCTeN o0ydaromuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMoO0Opa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHHME YMEHHUH U HaBBIKOB pa3yMHOIO IPHUPOAONOJIB30BaHUS, pPa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  OmbITa  OOIIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JESATENBHOCTH.

OOmiee 4ucinO YacoB, MPEIYCMOTPEHHBIX Ul M3Y4YEHHS XUMHHM Ha YIIyOJIEHHOM YpOBHE
cpenHero odmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIen0).

COJAEPKAHUE OBYYEHUA
10 KUIACC

OPITAHUYECKAS XUMMUSA

Teopernuyeckue 0CHOBbI OPTAHMYECKOH XUMMH.

[lpenmer W 3HaYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro0Opa3uu
OpPraHUYECKUX COeTMHEHUH.

DONEKTPOHHOE CTPOEHHE aTroMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSIHMSL.
BanenTHBIE BO3MOKHOCTH aToMa yriaepoaa. XuMHndeckast CBSI3b B OpPraHu4€CKUX COCANHCHUAX.
Tunbsl THOpUAM3aIMA ATOMHBIX OopOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIA M JIOHOPHO-AaKIENTOPHBIN). THUIBI MepeKpbIBaHUs aTOMHBIX OpOUTaJIeH, G- U
n-cBsizu. OnuHapHas, ABOMHAs M TpoitHas cBs3b. CrmocoObl pa3pbiBa CBsi3e B MoOJIEKyJax
oprannyeckux BemiecTB. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieoduie u anexTpodure.



Teopusi cTpoeHus opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpEeMEHHBIE
IIPEJICTABICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
Monekynsipuble ¥ CTPYKTypHble ¢Gopmyisl. CTpykTypHbIe (DOpMYIIBI pPa3sIUYHBIX BHJOB:
pa3BEépHyTas, CcoKpamiéHHas, ckeneTHas. M3omepus. Buasl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(GEKThl B MOJIEKYJaX OpPraHMYeCKUX COCAMHEHUN
(MHIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o Ki1accu(puKauy Opranudeckux Bemects. [loHsTre o GyHKIMOHATBHON
rpynne. ['omonorus. ['omonoruueckue psaasl. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUSI OTACIBHBIX IIPEICTAaBUTEIICH.

OcobenHoctn W Kimaccu(uKanus — OpraHMYecKux  peakuumid.  OKUCITUTENBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMY B OPraHUYECKON XUMHUHU.

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX NMPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3laMu OpraHu4eckuX BEIIECTB W MaTepuaiaMd Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuM (IUIaBJIeHHE, OOYIIMBaHME M  TOPEHHUE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YriieBogopoasl.

Anxkanbl. ['omonorndeckuii psig ankaHoB, oOmias Gopmysia, HOMEHKIATypa U U30MEpHs.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS ATOMHBIX
opOuTaneit yriepoza, 6-cBsi3b. OU3HUeCKue CBOMCTBA AIKAHOB.

XYMUYECKUE CBOWCTBA AJKAHOB: PEaKLUU 3aMEIICHHs], N30MEPHU3aIIH, JETUIPUPOBAHHUS,
HUKIU3allii, THPONM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexXaHH3ME peakUuid
PaAMKAIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoOrbl 10JIy4eHUs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0miast popmyia, HOMeHKIaTypa u usomepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIOMNPOINAH, IUKIOOyTaH) M OOBIYHBIX (ILIMKJIONEHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MOIy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. 'oMosiorudeckuit psii ankeHoB, oOmmas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYN alKeHOB, SP’-THOPHIM3AIMsA aTOMHBIX OpOuTaneif
yriaepoja, 6- U n-cBsa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOIWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKUHUH MPUCOCAUHEHHUS, 3aMEIICHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOMYYeHHS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
kymynupoeartvle). (OCOOECHHOCTH  SJEKTPOHHOTO CTPOCHHST M XUMHUYECKMX  CBOMCTB
conpsKEHHBIX JUeHoB, 1,2- u 1,4-npucoeaunenue. Ilomumepusanus conpskEHHBIX JHEHOB.
CniocoObI MoTy4eHus ¥ MPUMEHEHHUE allKaIueHOB.

AnxuHbl. 'oMonoOrH4eckuil psii ankuHOB, oOmias (GopMyina, HOMEHKIATypa U U30MEpHs.
DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHWE MOJIEKYJ AJIKWHOB, SP-THOpHAM3AIUS aTOMHBIX
opOutaneit yriuepona. dusmyeckre CBOWCTBA aTKHMHOB. XWMHUYECKHE CBOMCTBA: PpPEaKIUU
MPUCOECIUHEHUS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KUCIoTHbIE CBOICTBA aJKHWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakIMM Ha TPOiHYIO CBs3b. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE alIKUHOB.

Apomartudeckue yrieBoopo/bl (apeHsl). 'omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH307Ia.
dusnueckue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro rOMOJIOTOB: PEaKLUU
3aMenieHus B OCH30JIbHOM KOJbIE U YIJIEBOJOPOJIHOM pajauKalle, peaklud MpUCOeIUHEHUS,



OKHCJIEHHE TOMOJIOTOB OeH30ma. [IpencraBnenue 06 OpUEHTUPYIOIIEM JICHCTBUU 3aMECTUTEICH
B OCH30JILHOM KOJIbIIE Ha TPUMEpE aJKUIBHBIX PAAUKAIOB, KapOOKCHUIBHON, TUAPOKCHUIHHOM,
aMUHO- W HHUTPOTPYIIBI, aTOMOB raioreHoB. OCOOCHHOCTH XHMHYECKHUX CBOWCTB CTHPOJIA.
[Tonmumepuszamust  ctuposna. CrnocoObl  MOMyYeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YTJIEBOIOPOIOB.

[Tpuponusiii ra3. [lomyTtable HedTsHBIE Ta3bl. HedTh u e€ nmpoucxoxaenue. KameHHbII
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKu He(TH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHI, KaTaTuTUYCCKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPOIOB. Peaknuu 3ameleHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYMIy, LHUAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOTO pacTBopa miéinouyd. BzaumopeiictBue
JTUTAIOTCHAIIKAHOB C MarHueM W LIMHKOM. [lOoHSTHE O MEeTa/NIoOpraHWYECKUX COCIUHECHUSIX.
Hcnonp30BaHre TaIOTEHIIPOU3BOIHBIX YIJICBOJOPOIOB B OBITY, TEXHHUKE W TIPU CHHTE3E
OpPraHHYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOIbl H3Y4YEHHS BEIIECTB M UX MPEBpAllleHUN: H3ydeHHE
(U3MYECKUX  CBOMCTB  YIIEBOAOPOAOB  (pPacTBOPUMOCTH),  KAuE€CTBEHHBIX  pEaKIui
YTIIEBOAOPOAOB PA3IMYHBIX KJIACcCOB (0OeciBeunBaHNEe OPOMHOW MM MOIAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHJIeHa C AaMMHAuyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauectBeHHOE OOHApyXEHHE Yriiepoja M BOJOPOAa B OpPraHUYECKHX BEIIECTBAX,
MOJTyYeHUE STHJICHA W HM3Y4YCHHE €ro CBOKMCTB, O3HaKOMIIeHHWE ¢ Kosurekmusmu «Hedtb» u
«Yromp»y, ¢ o0pasnamMu IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xaniue oprannyeckue coeMHeHusl.

[IpenenbHble OnHOATOMHBIE cHUPTh. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja u
sTaHosa). ['oMonorudyeckuit psij, odmas Gopmyia, M3oMepus, HOMEHKIIATypa U KJIacCU(UKaIHsI.
®du3nyeckue CBOWCTBA MPEAENTbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOAHBIE CBSI3M MEXAY
MOJIEKYJIaMH ~ CIHMPTOB. XHMHYECKHME CBOMCTBA: pEAKIMU 3aMEIICHUs, JeruApaTalui,
OKHUCIIEHUS, B3aUMOJICICTBHE C OPTraHMYECKUMHU U HEOPTaHMYECKUMU KucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE crUPTHL. [leiicTBHe 3TaHONAa M METaHoJia Ha OPraHu3M 4eJOBEKa.
CniocoObI Moy4eHus ¥ PUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa U u3oMepus. Oco0eHHOCTH (HU3MUECKUX U XUMHYECKHUX
CBONCTB.

MHOTroaToMHBIE CIHUPTHI — JTUJIECHTJIMKONb U TIUIEpUH. DU3HUECKHEe U XUMHUYECKHE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHM4YECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaKiusi Ha MHOTroaTOMHbIe cnupThl. [IpeacTaBieHue o MexaHusme
peakuuii HykiIeoprbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJNEKYIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI B OSH30JIBHOTO SpA.
Ouznyeckue cBoicTBa (peHoma. OCOOCHHOCTH XMMHYECKHX CBOWCTB (eHona. KadecTBeHHbIE
peaknuu Ha ¢eHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMydYeHHs] W TPUMEHEHHE (eHoa.
®denondopManbaeTuaHas CMOJIA.

KapOoHunbHBIE COEITUHEHUS — QIbJIErHIbl M KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['OMoONOTHYECKUE PSAIbl ANbIETHIOB M KETOHOB, oOmas ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3WUYecKue CBOMCTBA albJETMI0B M KETOHOB. XUMHYECKHE



CBOICTBa aNbJETUIOB M KETOHOB: peakuuu mpucoearuHeHus. OKHCIEHUE albJeruios,
KaueCTBCHHBIC peakinyu Ha anpieruibl. CrmocoObl MONydYeHUs U MPUMEHEHHE albJCTHIOB U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHSI MOJEKYJI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBA OJIHOOCHOBHBIX
MpEIeTbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIC CBS3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCIIOT. XUMHUYECKUE CBOWMCTBA: KHUCIOTHBIC CBOMCTBa, peakivs JSTepuUKaIM, peakiuud C
y4acTUEM YTIIEBOJOPOAHOro pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHCIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCTbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKApPOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JUHONEHO08as KHUCIOThl. CrocoObl
MOJTyYeHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['oMmoornueckuii psa, odmas Gopmyia, u3oMepus ¥ HOMEHKJIATYpa.
DuU3nYECKUe 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKH HETPEACTbHBIX KHUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogaoB (MOHO-, AH- H
nonucaxapuabl). MoHocaxapupl: TIIOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ae30KCHpUOO03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHre3. XUMHYECKHME CBOWMCTBA
[JIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTMJHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUE€HHUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxaposa, MaiabTO3a U JlaKTo3a. BoccTaHaBIuBaolUMe U
HEBOCCTAHABIIMBAIOIINE aucaxapunbl. ['maponus aucaxapuiaoB. Haxoxxnenue B mpupoje u
npuMmeHenue. [lonucaxapuapl: Kpaxmal, INIMKOreH W 1emoio3a. CTpoeHHue MaKpOMOJIEKYJT
KpaxMmaia, TJMKOTr€Ha U Ie/UToyio3bl. (Du3nueckre CBOMCTBA Kpaxmana M LEJUTFOJIO03BI.
XHUMHUYECKUE CBOMCTBA Kpaxmaja: THJpOJIM3, KAUECTBEHHAs PEaklHs C MOJAOM. XUMHUYECKUE
CBOICTBa IIEJIJTIOI03bI: TUAPOIIN3, OTyUeHHE d3PUPOB LETI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YYEHMS BEIIECTB M MUX MPEBPALIEHUN: pPaCTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHUE A3TAaHOJIA C HATPUEM, OKUCIEHUE HTHIOBOTO
CIIMpTa B aibpJerHJ] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHCJICHHE STUJIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BAaHNE BUEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpokcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCyCHON KHCIIOTHI, B3aUMO/ICHCTBHE
pacTBopa TroKo3bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana C HMOJIOM, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «CrupThl U heHomb», «KapOoHoBbIe KUCIOTHI. CI0KHbBIE

pUPBD».
A3oTcoaep:Kalme OpraHnyecKue coeIMHeHusl.
AMUHBI — OpraHWYecKkne TIPOW3BOIHBIE aMMuaka. Kiaccuukanus aMHHOB:

anudaTuyecKkue U apoMaTHuecKue; epBUYHbIE, BTOPHUUHbIE U TpeTUuyHble. CTpOEeHHE MOJIEKYII,
obmas ¢opMmyna, u3oMepusi, HOMEHKIATypa U (pU3UUecKre CBOWCTBA. XUMHUYECKOE CBOMCTBA
amudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMIMPOBAHWE, B3aHMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30TUCTOH KUCIOTOH. COMM alIKUIaMMOHUSL.



AHWINH — IpEeACTAaBUTENb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHwinHa. B3anmHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIHMHA.
KavectBennsle peakuuu Ha aHWinH. CrocoOBl MONYyYEHUS W TMPUMEHEHHE amu(paTHYECKUX
amuHoB. [lonydyeHue aHmIMHA U3 HUTPOOEH30Ia.

AmuHokucinotrel. Homenknatypa u  u3zomepuss. OrtnenpHble  NPEACTaBUTENIHA  O-
aMHUHOKHUCIIOT: TJIMIUH, anaHuH. PHU3nyecKue CBOKWCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHHUH, pPeakius IOJIMKOHIACHCAINH,
o0Opa3oBaHue NENTHAHOHN CBsA3H. buonornyeckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
MENTUIO0B.

benku kak npupoansie nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKH.

OKCIIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX IPEBpPALICHUN: pPACTBOPEHUE
OeTKOB B BOJIE, I€HATypalusi OCITKOB MPU HAarpeBaHWU, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OpraHM4eCKuX COCIUHEHUID.

BbicokomosieKkyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNUN — IIOJIMMEPU3ALIUS U OJUKOHIECHCALUS.

[Tonumepuslie MaTepHuabl. [Inmactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
MOJIMBUHUIIXJIOPU, HOJIUCTUPOIL, MOJIMMETUIIMETAaKpUIIar, IOJINKApOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

DOnacToMepbl: HaTypaibHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJneHOBBIA,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIONOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  crnenuanbHOrO  Ha3HaueHHUs (TedrmoH, KeBmap, OSIEKTPOIMPOBOASIINE
MOJIMMEPBI, OMOpa3araeMple MOJTHUMEpPHI).

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pelIeHue
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «Pacno3HaBaHue J1acTMacC U BOJIOKOH.

Pacuérnbie 3amaymn.

Haxoxzaenue MosiexynsspHOH (popMyJibl OPraHUYECKOTO COETUHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJSIpHOW (OpMYJbl OPraHUYECKOTo
coeMHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOYKTOB PEAKIMK U/UITU UCXOAHBIX BEIIECTB, yCTAHOBICHHUE CTPYKTYPHOU (HOpMYIIBI
OpPraHMYECKOT0 BelIeCTBa Ha OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
oTpezieNieHue JI0JIM BBIXOJa MPOIyKTa PeaKIMU OT TEOPETUYECKH BO3MOMXHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzanusi MexXnpeIMeTHbIX CBA3€H MpPU M3YYEHUH OopraHnnyeckoid xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4YE€pe3 HCIOJb30BaHUWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITHM, Tak U
MOHSATUHN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHATHUSA: SBJICHHE, HAay4HbIH (hakT, TUMoTe3a, TEOPHs,
3aKOH, aHaIM3, CHUHTE3, KIacCHU(UKalus, HAOMOJEeHUE, M3MEPEHUE, DKCIEPUMEHT, MOJIEIb,
MOJICJINPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa, SHEPreTHYECKUI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSHUE BEUIECTBA, (PU3MUYECKUE BEITUYUHEI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Bbuosnorus: kietka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIIEICTBECHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII NUTaHUSA, OpOoXeHUE, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTIIEBOJIBI, )KUPBI, HYKJIICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHOJOoTHsI: HUIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUUYECKUE YPOBHU U NOLYpPOBHU. ATOMHbBIE
opburanu. Krnaccudukarms XUMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
9JIEKTPOHOB IO aTOMHBIM OPOUTANIAM. OJEKTPOHHBIE KOH(QUIYypalMM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(HUTypaIyi HOHOB. DIEKTPOOTPULIATEITLHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrema XuMuyeckux dnemeHroB JI.H.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX 3JIEMEHTOB M OOpa3syeMbIX MMM IPOCTHIX M CJIOXKHBIX BEIIECTB IO IpylHrnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

XuMuyeckasi CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN M JOHOPHO-aKLENTOPHBIN. DHeprus
U JuInHA CBA3U. [IonspHOCTB, HAIIPaBIEHHOCTh M HACBIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCTP M BaJleHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COECIUHEHHUH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XMMUH.

BemecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIbl KPUCTAJUIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsiTue 0 nucnepcHbIX cuctemax. Mcrtunuble pacTtBopsl. [IpencraBienue 0 KOJIIOUIHBIX
pactBopax. CrocoObl BBIpaK€HHsSI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl JI0Jisi BEIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pacTtBopuMocTh. Kprcramnoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJEIIBHBIX IIPEICTAaBUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONH U OpraHMYecKoil XUMHUHU. 3aKOH
COXpaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHWS W NPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakuuax. Temnosbie 3h(HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.



CKOpOCTh XUMHYECKOW pPEeakiiiu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (hakTopoB. ['oMOreHHBIE
U reTeporeHHble peakuuu. Karanus u karanuzatopsl.

OOpatumbie u  HeoOpaTMMbBIE peaknud. XUMHUYEeCKoe paBHOBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIGHTpAIMM BEIIECTB, ydacTBYIOHMX B peakuuu. [Ipuniun Jle
[Tarense.

Onexkrponautuueckas auccouuanus. CuibHble U ciadble  3eKTposuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX PAacCTBOPOB: KUCIOTHAs, HEHTpasbHas, LiesodHas. BomopoaHslit
nokazatenb (PH) pactBopa. I'maponus coneit. Peakiiun nonHoro ooMeHa.

OKUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. CteneHb oxucineHus. OKuciuTens u
BOCCTaHOBUTENb. [Iporecchl OKHCICHHS M BOCCTAHOBICHMA. BakHeiline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 3JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

DKCHepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M HUX NPEBpAIICHUI: pa3JIoKeHHE
NEPOKCHIa BOAOPOAA B MPHCYTCTBUU KAaTalIM3aTOpa, MOJEIN KPUCTAJUIMYECKHX PEIETOK,
NPOBEICHUE pEAaKIUK MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakiuu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannveckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoanuyeckoil cucreMe XUMHUYECKHX 3ieMeHToB [I.I.
MenpaeneeBa M OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bognopoa. Ilonydyenue, ¢pusndeckne u XMMHUYECKHE CBOMCTBA: PEeaKIMU C METAUIAMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. | Mapuabl. TOIUIMBHBIE 3J1EMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiayuyeHus, GU3NYecKue U XUMHUYECKUe
cBoiictBa. ['ajmoreHoBozoponbl. BaxkHeilmue KuCIOpOACOAepKaIIie COEIUHEHUS TaJlOreHOB.
JlaGopaTopHbIE U MPOMBIIICHHBIE CIIOCOOBI TIOTYYEHHUS TaJOreHOB. [I[puMeHeHne TaloreHoB H
UX COCIMHEHHH.

Kucnopoa, o30H. JlaGopaTopHble W MPOMBIIIJIEHHBIE CHOCOOBI MOJYYEHUS KHCIOPOJa.
dusnueckue M XUMHYECKHME CBOWCTBA M TNPUMEHEHHE KHuclopoja U o030Ha. OKcuabl H
TIEPOKCHIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI TMOMy4YeHUs, (DU3NYECKUE U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCIOTB U uX coilu. OcoOEHHOCTH CBOWCTB cepHOM KHCHOTHL. IlpumeHeHue cepel u €€
COCTUHEHUH.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (PU3MUEeCKHe WU XUMHYECKHE
cBoiicTBa. AMMHUaK, HUTpHIbl. OKCuAbl a30Ta. A30THUCTas W a30THAs KUCJIOTHI M MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
yaoOpeHwusI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (U3NISCKHEe U XUMHUYECKHE
cBoiictBa. Dochuasl u ¢ocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coenunenunit. @ochopHbie yaA0OpeHHUs.

VYrnepon, HaxoxaeHHE B mpupone. AJuioTpomHbie Moaudukanuu. Dundeckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriiepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIN Yyroib, aJcopOLHs.
Oynnepensl, rpadeH, yriepoaHble HaHOTpyOku. [IpuMeHeHHMe MpPOCTBHIX  BEILIECTB,
00pa30BaHHBIX YTIEPOJOM, M €r0 COSTUHEHHH.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3NUECKHE W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTA, CUIIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coeguHeHuil. CTEKIO0, €ro MoJly4eHue, BUbl CTEKIIA.

[Tonoxxenue metaisos B [lepuonnyeckoil cucreMe XUMUYECKUX 3J1eMeHTOB. OcoOeHHOCTH
CTPOEHUS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. Ob0mue puznyecKkue cBONCTBAa METAJLIOB.
[TpumeHenue MetamioB B ObITY U TexHHKe. CIIIaBbl METAJLIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHud MetayuioB. OOmme crmoco0bl  MOMy4eHUs
METaJUIOB: TUAPOMETAJUTYPIHsi, MTUPOMETAIUTYPIusl, daeKTpomeTautyprus. [lonsatue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB |A-rpynnel Ilepuognueckoil cUCTEMbl XMMHUYECKUX
aneMeHTOB. Harpwii u kanuii: monydenue, GU3NUECKUE U XUMUYECKHE CBOICTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka MetamwioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: MOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
NpUMEHEHHE TPOCTHIX BEIIECTB U MX coeAnHEHU. JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEeHHSI.

AnoMuHUR: TonydeHue, GU3NYECKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BElleCTBA M €ro COeAMHEHUU. AMGOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMUHUS,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OOmass xapakTepucTuka MeTauioB noOouHbix noarpynn (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

®u3nuecKkue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHur. OKCUbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u quUXpoMarbl, UX OKUCIUTEIbHbIE CBOWMCTBA.
[TosrydyeHue 1 npuMeHEeHUe XpoMa.

®u3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueinmme
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENIbHbIE CBOWCTBA.

duznyeckue U XMMUYECKUE CBOMCTBA Kene3a U ero coequHeHni. OKCHIbI, THAPOKCUIBI U
conu xxene3a(ll) u sxeneza(lll). [Tonyuenue u mpumMeHeHHE Kene3a U €ro CIIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonydenne u npumeHenmue
MeIU U €€ COCTMHEHHM.

[{uHk: monyyeHue, GU3NUECKHe U XMMHUUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y THIPOKCHJIA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NMHKa U €ro COEITMHEHN.

OKCIEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3y4YEHHE
00pa3IoB HEMETauIoB, TOpeHue cephl, (ochopa, xKenesa, MarHusg B KUCIOPOJAE, M3YUEHUE
KOJUIEKIIMH «MeTajuibl ¥ CIUIaBbD», B3aMMOJCIHCTBHE IIEIOYHBIX M IIEI0YHO3EMEIbHBIX
METaJUIOB C BOJIOW (BO3MOXKHO MCIIOJIb30BaHHE BUAEOMATEPHUAIOB), B3aUMOJCHCTBHE IIMHKA U
JKeJle3a C paCTBOPAaMU KHUCIIOT U ILEJI0Y€EH, KAUeCTBEHHbIE PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOAA U KATHOHBI METAJIOB, B3aUMOJEHCTBHE THIPOKCHUIOB ATIOMUHUS U IIUHKA C
pacTBOpamMH KUCJIOT U IIeJo4el, pelieHne SKCIepuMeHTAIbHbIX 3a/1a4d 1o TeMaM «['aloreHs,
«Cepa u e€ coenuHEHUs», «A30T U Gochop U UX COETUHEHU», «MeTallsIbl TIaBHBIX TOATPYII,
«Mertanibl MOOOYHBIX MTOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumuu B obecriedeHNH yCTOWYMBOTO pa3BUTHUS desoBeuecTBa. [IoHATHE O HAyUHBIX
METOJaX IIO3HAHUS M METOJNOJIOTMM HAydyHOro wuccienoBaHus. HayuHble npuHIUIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIOCOOB! MOMYYEHHS BaXKHEUIITNX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe



CHocOOBl MOTY4YEHHUSI METAIJIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocneacTBus. Poib xuMuu B o0ecriedeHuH SHEpreTHIecKoil 0e30MacHOCTH.

XuMHus U 300pOBbe 4YenoBeka. JlekapcrBeHHble cpencTBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX ITpenapaToB. Poib XMMUM B pa3BUTUH MEIULIVHBI.

XUMUS LA OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIE 100aBKU. Ponb xumun B obecriedeHnn
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumusi. [IpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MPEnapaToB OBITOBOM XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHS B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHnndeckrue 1 MUHEpaibHbIe y100peHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuallbl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs 31eKTpoHUKU. HaHnoTexHonoruu.

PacuérHble 3anaun.

Pacuérbl: macchl BeliecTBa UM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOUIMX B pEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIIECTBA) MPOJYKTOB pPEAaKLMHU, €CIM OHO U3 BEIIECTB MMEET MpHUMecH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKklUH, €ClIi OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAenEéHHOM MacCOBOM JIOJ€d PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOJIM W MOJISIPHOMU
KOHIICHTpAllUM BEIIECTBA B PAcTBOPE, HOJIM BBIXOJA IPOAYKTAa PEAKUUH OT TEOPETUYECKU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH M3ydeHHH OOIel M HEOPraHUYECKOW XMMHUU B
11 xnacce ocyuiecTBIs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX MOHSTHH,
TaK U NOHATUMN, IPUHATHIX B OTJEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OO01e ecTeCTBEHHO-HAayuyHble MOHATHUSA: SIBJICHHME, HAY4HbIM (akT, rumoresa, TEOpHUs,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOJUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
AKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHNE.

®uznka: marepusi, MUKPOMHpP, MAaKpOMHUp, aTOM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HOH,
U30TOINBl, PAaAMOaKTUBHOCTb, MOJIEKYJa, HEPreTHYECKUH YpPOBEHb, BEILECTBO, TENO, O00BEM,
arperaTHOe COCTOSIHUME BEILEeCTBA, WJCAIbHBIM Tra3, (U3NYECKUE BEITUYMHBI, EIUHUIIBI
WU3MEPEHHUS], CKOPOCTh, JHEPIUs, Macca.

buonorus: knerka, opraHusM, OSKOcUcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, JKUPbI, YIJIEBOAbI, HYKICHHOBBIE KHUCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPyTOBOPOT BEIIECTB U ITIOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHosOrHs: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE MaTEpUabl,
CEJIbCKOXO3SMCTBEHHOE TPOM3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€pPUaJIOB, 3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [IPOTPAMMLBI 110 XUMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI



B cooTBeTrcTBHM € CHCTEMHO-AEATEIBLHOCTHBIM MOAXOAOM B CTPYKType JHMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS Tpeamera «XHMHsS» Ha YPOBHE CpeaHero oomero ooOpazoBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYaAIONUMUCS POCCHICKON TpaTaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO;
HaJIM4YUMe MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATbCS TPUHSATHIMH B OOIIECTBE MpaBWJIAMH W HOPMaMH TOBEJICHUS; HAIUYHE
MPABOCO3HAHUS, SKOJOTHIECKON KYJIBTYpPBI; CIIOCOOHOCTh CTAaBUTH IICJIM M CTPOUTH YKMU3HCHHBIE
IUTaHBbIL.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON U MPAKTHYECKOMN JEATEILHOCTH 00yYalONUXCsl B TIPOIECCE Peamn3aliun
00pa3oBaTebHON e TEIbHOCTH.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATENIBHON U MPAKTUUYECKOM JNesATeIbHOCTH 00y4YaloIInuXCsl B MPOIecce peann3anuu
00pa30BaTeILHON IEATEITPHOCTH, B TOM YHCIIC B YACTH

1) rpa:ka1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBAXKEHUS K
3aKOHY W MPaBOIMOPSIIKY;

MPEJICTABICHUST O COIMMAIBHBIX HOPMax M TPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yuYeOHbIX U TO3HABATENbHBIX 33/1a4, BBHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB YUCOHOH JIEATCILHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEIHI0 OTEYECTBEHHOMU
XUMUH;

YBOXCHHSI K IPOIECCY TBOPUYECTBA B OOJIACTH TEOPHH W TMPAKTUYECKOTO IMPUIOKCHHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKU €CTh pPe3yJbTaT AJUTENbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYa YYEHBIX U TPAKTHKOB;

WHTEpeca M TI03HABATCIbHBIX MOTHBOB B TIOJIYYCHHH U IIOCIICAYIOIIEM aHAN3e
UH(GOPMAIIUN O MEePEIOBBIX JIOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XHMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallid, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUCHTHPYICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBApHUINEW C MO3HUIMN
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbs:

MOHMMAHUS [IEHHOCTEeH 3J0pOBOTO M 0e€30macHOro oOpasza >KHU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmI 0€30macHOTO OOpaIieHusl C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
KHU3HU, B TPYJIOBOH JICATSIIBHOCTH;

MOHMMAHUSA [EHHOCTH TPaBHJI WHAMBUAYAILHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TpyAOBOro BOCIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUMM MPAKTUYECKUX 3a/lad COLUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQECcCHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOJSM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY MHJAMBHUIYaJIbHOM TpaeKTOpuM oOpa3oBaHMUs,
Oynyueit npodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeN 00I111eCcTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIIMX BPEI OKPY’KaroIled MPUPOIHOM cpene,
YMEHHSI TPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIILUIEHUS, S3KOJOTMYECKOM KyJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKu U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMaHUA CHeUU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYy KaroIIeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KyJbTYpPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
HHEPreTUUECKOl, NHUIIEBOH M JKOJOTHYecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKd KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOIIET0 MHpa W MPOUCXOISIIHNX B HEM HM3MEHEHWH,
YMEHHS JieJlaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJbIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl peluIeHHs pobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpEeca K NO3HAHUIO, UCCIIE10BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHHIO U caMO00Opa3oBaHHIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM MO XHUMHH B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pa3lIW4yHbBIX cdepax MnpoecCHOHATBHON
JESTEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yIbTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXTpeIMeTHbIC) O0IICHAYIHBIC TIOHSTHS, OTPAXKAFOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TTO3HAHMS, UCIIOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIICCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (haKkT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBaHKE, HAOIOICHHIE, U3MEPEHHUE, YIKCIICPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHBIC JIEHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIE,
peryisITHBHBIC), oOecreunBarone QGopMupoBaHue (PYHKIHMOHATHHOW TPAMOTHOCTH H
COLIMAIBHOM KOMIIETEHIIMH 00YyYarOIIUXCs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUUIUIMHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YeOHBIC JCWCTBHS B II03HABATCIHHOW U
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHble pe3yJibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMU
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHbIE YHUBeEPCAJIbHbIE YUueOHbIEe TelCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyallM3MpPOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUIEHUS: BBIICIATh
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIINEC IMOHATHA OJIA O6”I7$ICH€HI/I$I OTACIIBbHBIX (1)aKTOB u SIBJ'ICHI/II\/'I;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3U MEX1Y U3YYaEMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXXJCHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, MO aHAJOTHH),
BBIABJIAATE 3aKOHOMECPHOCTHU U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBbBIX ABJICHUAX, CbOpMy.TII/IpOBaTB
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHATH B MPOIIECCE MO3HAHUS HMCIOJb3yEeMble B XMMHUU CHUMBOJIMUECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMudeckass (popmyna, ypaBHEHHE XHMHUYECKOW pEaKIuh — TPU PEIICHHH YICOHBIX
IMMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEaAKIIUil.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKLIU;

dopMynHMpoBaTh IENTM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAa/IETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHMS YUYECHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOAOB ITI03HAHUS.

3) padora ¢ nunopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPoOpManuu (HAYYHO-TIOMYJISipHAsS
JauTepaTtypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE I0co0Ms, pecypcbl IHTepHera),
aHaJM3UpOBaTh HMH(OpPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMyJIMpoBaTh 3ampoChl W IPUMEHATH pa3jIMuYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIIOJIHEHHS YUeOHbIX 3aJ1au ONPeAesIEHHOIO THUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (OPMY NpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((U3MUecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le JaelcTBHUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6C}’)K)13.€MOI>1 TCMBI B XO0AC Auaaora W/WITH AUCKYCCHH,
BbBICKAa3bIBaTh UJICH, (bOpMyJ'IHpOBaTL CBOM NPCIIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHU A
HpeHHO)KCHHOﬁ 3aaa4uu;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTaTOB MO3HABATEIHHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMHU TIPU BBITIOJHECHUH XUMHYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYITHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MYTEM COTJIACOBAHUS TMO3UITHI B X0JIe 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe NeiiCTBUSA:



CaMOCTOSITENIbHO IIJIAHUPOBaThb U OCYIIECTBISATH CBOIO ITO3HABATEJIbHYIO JAEATEIbHOCTb,
ompenenss e€ Ieau W 3aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTUPOBAThH
npeyiaraeMplii alropuT™M JAEUCTBUN IPU BHINOJHEHUHM y4eOHBIX M MCCIIEeI0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee »(EeKTUBHBIN CIIOCOO UX pelIeHUsl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEaKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb ICATEIBHOCTH Ha OCHOBE CAaMOAHAIN3a M CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbI IO XMMHH Ha yriIyOJEHHOM ypOBHE Ha
ypOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui Y4eOHOro mpeaMera
«XuMHs» HaydHbIC 3HAHUSA, YMEHHS U CIIOCOOBI NCHCTBHIA MO OCBOCHHIO, WHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BUJIbI ACATCILHOCTH MO TOTYYCHHIO HOBOTO 3HAHHS U MPUMEHEHUFO
3HaHUN B Pa3IIMIHBIX y‘-IC6HBIX CUTyalusaXx, a TAaKXKC B PCAJIbHBIX XU3HCHHBIX CUTyalUsIX,
CBSI3aHHBIX ¢ XuMHeH. B mnmporpaMmme 1o XMMHUHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJIICHBI I10
rojiaM H3y4eHHSI.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMUsh OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABJICHUI: O MECTE M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelIeHrur MPOoOJIeM IKOJOTUYECKOM, SHEPreTUYECKOW M MUINEeBON 0e30macHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpPHAIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUEHUU
PaIMOHATILHOTO TIPHPOIOTIONL30BaHUs, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOMICH KYIbTYPHI
YeNOBeKa, a TaKKEe DKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IIPUPOJHOMU Cpelie;

BJIAJICHHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000704YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3AIMS aTOMHBIX
opOuTanel, MOH, MOJIEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA 00BEM, YIJIEPOJHBIA CKEJNeT,
(GyHKIMOHATbHAS TPYIINA, PaauKai, CTPYKTypHbIe (opmylnbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (TeoMeTpuyecKasi, ONTHYecKas),
M30MEPBI, TOMOJIOTHYECKUHN Psii, TOMOJIOTH, YIJIEBOLOPOJbI, KUCIOPOI- U a30TCOAEpKAIIUe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U TIPEBpAIICHHS DSHEPTUM TPH XUMHUYECKHX PEaKIHsaX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHNE B OCHOBE IMOHUMaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHWMHYECKHX SIBJICHUM; TPEACTABICHUS O MEXaHU3Max
XMMHYECKUX pEaKUUid, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKyJiaXx (MHAYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeICHHS O CBOWMCTBAX,
COCTaBe, MOJyYCHUH B 0€301MaCHOM HCITOJIb30BaHUN BAXKHEUIIINX OPTaHUIECKUX BEIICCTB B OBITY
W TPAKTUYECKOW JIeATETbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPUHIHIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);



Cc(OPMHPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE TOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHEHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIECTB;

COCTABJIAITh yPAaBHEHUS XUMHUYECKUX PEAKUMM M  pPaCKpbIBaTh MX  CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IIOCPEICTBOM  COCTABJICHUS  DJIEKTPOHHOIO
OanmaHca ITMX peakLUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAaIlEHHBIX HOHHBIX YPAaBHECHMIA;

WU3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYeCKMX BEIIECTB I WIUIIOCTPALUU HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3yUYEHHBIX OPIraHUYECKUX
BEIIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeNEHHOMY KJIACCY/TpyIINe COSTUHEHUH, 1aBaTh UM
Ha3BaHUs 10 cucremarndeckord HomeHkiarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUIs  OTAENbHBIX MpPEJICTaBUTENIEH OPraHMYeCKUX BEIIeCTB (ITUJIEH, AaleTWIEH, TOJYOJl,
[JIMLIEPUH, STWICHIJIUKOIb, (eHos, (opMalbleruj, aueTaabAerul, aleToH, MypaBbUHAs
KHMCJIOTA, YKCYCHas KHCJIOTA, CTEapUHOBAs, OJICMHOBAs, NMAJbMUTHUHOBAS KHUCIOTHI, IJIAIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACHATh BHUJA XUMHUECKOW CBS3M B OPraHUYECKHUX
COEMHEHUX (KOBAJICHTHAs U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH PA3INYHBIX KJIACCOB OPraHUYECKUX BELIECTB!
AJIKaHOB, ILMKJIOAJIKAHOB, AJKEHOB, aJKaJMCHOB, AJKHHOB, ApOMATHYECKHUX YTJIEBOAOPOJIOB,
CIHMPTOB, AJbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIEBOA0OB (MOHO-, TU- U TIOJIMCAXapHIOB),
WUIFOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKJY HHUMH YPaBHEHMSIMH COOTBETCTBYIOIINX
XUMHYECKHX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBaJIEHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOIO BJIUSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOObI €ro MepepadoTKM W MPAKTUYECKOe NpPUMEHEHHE
IPOJYKTOB MEPepabOTKHU;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HaONIOIEHWH, W3MEpPEHUH, MOJEIUPOBAHUHU, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHOMN
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MIPUYMHHO-CIIEACTBEHHBIX CBSI3€1 — I N3yYEHHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHUH: BBISABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C IOHATUSAMHU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHBIX HPEAMETOB JUii 0Oojiee OCO3HAHHOIO
MIOHUMAaHUs CYIIHOCTH MaTE€pUaJIbHOIO €IMHCTBA MHPA, UCIIOJIB30BAaTh CUCTEMHBIE 3HAHUS I10



OpraHUYECKON XMMUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, NMEIOLINX €CTECTBEHHO-
Hay4HYIO PUPOY;

Cc(OPMUPOBAHHOCTh YMCHHI: TPOBOAHUTH PACYEThl MO XUMHYECCKHM GOopMyliaM H
YpaBHEHUSM XHMUYECKUX PEAKIH C MCHOJb30BaHUMEM (DU3MUECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (POPMYJIBI BELIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, aHAJTU3UPOBATH M OICHUBATH C MO3UIIUN
9KOJIOTMYECKON 0e30MacHOCTH IMOCJIEACTBUS OBITOBOM W MPOM3BOJCTBEHHOM AESITENLHOCTU
YeNIOBEKa, CBSI3aHHOW C Mepepa0OTKOW BEIIEeCTB, HCIOJIB30BATh IOJYYCHHBIC 3HAHUS IS
NPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MOJydYeHUe U U3yUYeHUE CBOMCTB OPraHUYEeCKHX BEIECTB, KAUECTBEHHbIE PEeaKIIUU
YIJEBOJOPOAOB PA3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pelleHHe »HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAHMIO OPTraHWYECKUX BELIECTB) C
coONrofieHreM TMpaBWil  0e30MacHOro oOpalleHuss C  BellecCTBAMU U J1aOOPaTOPHBIM
o0opynoBanueM, (GOpMyIHUpPOBATh IENb HWCCIEIOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JIEATEIbHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3J0pOBbs, OKpY>KaroUIeH NPUPOJHOM Cpelbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpraHMYECKUX BELIECTB, TOHUMAs cMbIci nokazarens [IIK;

aHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHUS  OpraHMYecKHX  BEUIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCcTBa
MaccoBoi uHGopMmaruu, WHTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalLnio, repepadaTbiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUM C IMOCTaBICHHON yueOHOU
3a/1auen.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOGHHS Kypca «OOm@as W HEOpraHuyecKas XUMHS)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y T03HABAE€MOCTH SIBJICHUH MPHUPOJIbI, O MECTE€ U 3HAYEHUH XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojid B 00ECleYeHNH YCTOWYMBOIO PAa3BUTHUS, B PELICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTMUecKO U TNHIIEeBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOIO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPhI YeJIOBEKa, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON CpPee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, TEKTPOHHAst 0007I04YKa aToMa, S-
, p-, d-aroMHBIE OpOWMTAIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHHS aTroma, THOpHIH3alus
aTOMHBIX OpOWTaneil, MOH, MOJEKyJla, BaJe€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCJICHHS, XHUMHUYecKas CBsi3b (KOBaJECHTHas, HWOHHAs, MeTa/lInyeckas, BOJOpPOIHAA),



KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKLHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMALMA, CTEIEeHb JHUCCOLMALMU, BOJOPOJIHBIA  ITOKA3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUUYECKON PEaKIuH, CKOPOCTh XUMHUECKON
peakiuy, XUMHYECKOe paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUSl DIIEKTPOIUTHYECKON
aucconuanuu, nepuoaudeckuid 3akoH .M. MenneneeBa, 3aKOH COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHHs M NPEBPALICHUS SHEPIrUH MPU XMMHYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBIICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJEKYJSIPHOM YypPOBHSX; NPEACTABICHUS O MEXaHU3Max
XMMHYECKUX pEaKUUid, TEPMOJMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTIX MX
NPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JIUCIEPCHBIX  CUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAxX, COCTaBe, MOJYyUYEHUU U OE30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTUYECKOW JEATEIHHOCTH YEIIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIIATH XapaKTepHbIe MPU3HAKU MOHSTHUI, YCTAHABINBAThH
UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMynl BelIECTB W YpaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OTPEIEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUI KPUCTANIMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peImE€TKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIAaCCU(PHUIMPOBATh: HEOpraHWYECKHE BeIecTBa MO MX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBY pearupyroiux
BEIIIECTB, TEIUIOBOMY J(h(dEKTy peakiuu, H3MEHEHHUIO CTETNeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTaju3atopa U JPYTHE); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS U
KPUTEPUU I KIacCU(PUKALNN U3yIaeMbIX BEIIECTB U XUMHUUYECKHUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuoandeckoro 3akona JI. W.
MeHnneneeBa ©  JEMOHCTPHPOBATH €r0  CHUCTEMATHU3HUPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4eTBéproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeHnneneeBa, UCIOIb3YsI MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrEeTUUYECKUE TOAYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE W BO30YKIEHHOE JHEPreTUYECKUE COCTOSHUS
aToMay»; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIIEMEHTOB M HX
COEMHEHUN 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. . MenaeneeBa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHMH: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOIATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEK]ly HEOPTraHUYECKUMU BELIECTBAMH C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX
peaKkmii;



c(OpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEakIHif; peakluuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; PeakIuil KoMIUieKkcooOpa3oBaHMsl (Ha MpPUMEPE THIPOKCOKOMIUIEKCOB LIMHKA W
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3jMYHBbIX (PAKTOPOB, a TaKKe XapaKTep CMEIEHUs
XMMHUYECKOI'0 PaBHOBECHUS 1101 BIUSHUEM BHEIIHUX Bo3aelcTBuid (mpunuun Jle atense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJYyYeHHUS CEPHOM KHCIOThl, aMMHaKa, OOIIWe Hay4YHble MPUHIIMIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoabsl  — HAONIOJCHHWE, W3MEpPEHHe, MOJCINPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICIICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTHh 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOMN 1E€ATEIbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0oJee OCO3HAHHOTO
MIOHUMaHUS MaT€pUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS [TPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAILUs»; Macchl BeLlecTBa Uiu o0bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WIH O0BEMY OJJHOTO M3 YUACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakiuu; 3HaUeHUs BOJOPOJHOTO TOKa3aTels PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa peaKklny, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B M30BITKE (MMEET NPUMECH); JOJIH
BBIXO/Ia MMPOJYKTA PEAKLUHU; 00bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (MIPOBE/ICHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIEHUE CPENbl PACTBOPOB BEIIECTB C IOMOLIBIO MHIUKATOPOB,
U3yYeHHe BIUSHMS pa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuH, pelieHne
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaM «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JJaOOpaTOpHBIM 000pyJOBaHHEM, (OPMYJIUPOBATH
LeNlb  HMCCIENOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl SKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUjIa MOJb30BAaHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 00OpYAOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHUECKH IIe1eco00pa3HOro
NOBEJCHU B OBITY M TPYIOBOH HEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3/10POBbS,
OKPYXAaIoIIel MPUPOJHON Cpeabl M JOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBMSI HA >KUBBIE OPraHU3Mbl OMPEIENIEHHBIX HEOPraHMYECKUX
BELIECTB, TOHUMast cMbIci nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IeJICHANPABICHHBIH TMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelCcTBa



MaccoBoil mH(popmanuu, MHTEpHET M Apyrue), KpUTHYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHpopMalrio, nepepadarbiBaTh €€ U UCIOJIb30BATH B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a1a4ei.
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