NIHTHC T PCTRO TIANYKE L BRICH L EEO OBPASOBATHS POCCHITCKNOT b U P AT
DECPUIBINC TOCN TIPCTRCHTIIOC - BIOHON O OOPABOBATCABIOC NUPCI, ICHIIC BRICHICEY GOP O i

eNaamere i (Hprioame ki) e iepaaniiniii vinpepeiiet »

CHCIn sHpe aiibii VACcOnbid nay aHbtii e
OOHICOCDTORNT AL Has iRosa-merepoat «l=mieii

MR 1o
Pacnopsimciine No - 2 o)
« }/ " ["ch _‘()j; o

PALOYAS PO PAMMA YUEBHOT O HPEAMETA
NHMEST (npogianisii)
Cpe aree odiee odHpasosanne
(10 = 11 Raacent)

PACCMOTPETO:

Kade:pa N it Onoa0rih. mporor o o1 «28» apryera 2023 ¢ Ne |
i A —— “ /b JL N p—

Pyioroniean ke apnl o A0 p gend s P Nacmkonsa

CO el ier :

Janicc e i mpekiopa o L P /(ﬁu/ FLTL barvay oo

PO

Lle arorimec ki coret, npe arot o «3 s asryera 2023 1 Ne



HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeiHero 0o1iero oopazopanusi(OOIT
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KM3HU B COLUYME, a TAKXKE IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHUN OOydYarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEILHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIIUX OMPEAeIEHHBIN MPOPUIh 00yU4eHUsS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/10oB K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMUS» COCTaBIsI€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX TPOTCKAHUsI PEaKIIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMuu 1npu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHnEe UMEET TO, YTO HA COJIEPIKaHNe KypPCOB XUMHH yTiyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B COJECpKAHUU
mpeaMeTa Ui KJIAaCCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JAHHOM Cly4yae akleHT OyJeT clellaH Ha OOIINHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeopHsi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OOabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1lleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOractelt «EcTecTBeHHO-HayudHbIe MNpeaMeTbl», «MaTtemaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHE OCHOB HAyKU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepuaIbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBOW 0€30MMacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MNOHWMAaHU
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OIEHKH C MO3UIINI HKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEICTABICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
JUISL TIPUOOpETEHUsT YMEHUW OpPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCIHUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUM TIPUPOIHI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpbI, IPHOOPETEHHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpeaHero obmero oopa3zoBanus, coctaBiseT 272 daca: B 10 kmacce — 136
yacoB (4 yaca B Hezienio), B 11 kitacce — 136 dacoB (4 yaca B HEZIEIO).



COIAEPKXAHUE OBYYEHUA

10 KVIACC

IloBTOpEeHMe u yrirydJieHue 3HAHU .

AToMbl, Moiiekyinbl, BemectBa. CrtpoeHue aroma. Ilepuoandeckuil 3aKOH U
Ilepponnueckas cucrema xumuuyeckux aneMmeHtoB .M.  Meunaeneesa.
XuMmuueckass CBSI3b. ArperaTHble COCTOSHMS. PacyeTel 1O ypaBHEHUAM
XUMHYeCcKuX cBsized. ['a3oBbie 3akoHbl. Knaccudukanus XuMUYECKUX pEaKIuil.
l'azoBeie 3akonHbl. Krnaccudukaruss xumuueckux peakuui. OKUCIUTENbHO-
BOCCTAHOBHTEJIbHBIE PEaklMU. BakHellne Kiacchbl HEOPraHWYECKUX BEILECTB.
Peakiiun nonnoro oomena. PactBopsl. Konnouaneie pactBopsl. ['uaponus comneit.
KommuiekcHble coequHEHN .

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHN4YeCKOM XMMHUHM.

[Ipenmer u 3HaUEHUE OPraHUYECKON XUMUU, IPEJICTABIIEHNE O MHOTO00pa3uu
OpraHWYECKUX COECTUHEHUM.

DONEKTPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BasieHTHbIE BO3MOKHOCTH aToMa yIJiepofa. XHUMHUYEcKas CBsS3b B
OpraHMYeCKUX COeAMHEHUSIX. TUIBI THOPUIN3AIIMHI aTOMHBIX OpOUTANIeH yriaepoa.
MexaHnu3aMbl  00pa3oBaHUsl KOBaJEHTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
aKUenTopHblil). TUMBl MepeKpbIBaHUA AaTOMHBIX OpOWTalled, G- U T-CBS3M.
OpunapHasi, 1BOItHast U TpoiHas cBsi3b. CrocoObl pa3phiBa CBsi3el B MOJIEKYyJax
opranndeckux BemectB. [loHsTue 0 CcBOOOAHOM pangukane, HyKiIeopuiae Hu
anexTpoduIe.

Teopusi cTpoeHUsi oOpraHvueckux coenuHeHuit A.M. byrtiepoBa wu
COBPEMEHHBIE MIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYeCKUX COoeAUHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble (GOpMYyNIbl pa3IUYHBIX BHJIOB: pa3BEPHyTas, COKpalI€HHAs,
ckenetHass. M3omepus. Buael uzomepum: CTpyKTypHasi, HNpPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P HEKTH B MOJIEKYJIaX OPraHMYECKUX COSTMHEHUH (MHyKTUBHBIN U
Me30MEepHBIN 3P eKThI).

[IpencraBnenne o KiacCUPUKAMM OpraHUYecKuX BemiecTB. lloHsTue o
bynakimonanbpHON rpymme. ['omonorus. ['omonornueckue psagpl. CucreMaTnyeckas
HOMeHKJIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTIEIbHBIX IPEICTABUTEIIECH.

OcobeHHOCTH W KIacCU(UKAIUS OPTraHUYECKUX peaknui. OKHCIUTEITHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUN B OPTaHUYECKON XHUMHUH.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHU4YEeCKUX BEIIECTB U MaTepuajlaMyu Ha UX OCHOBE,



OMBITHI TIO MPEBPAIICHUI0 OPTraHUYECKUX BELIESCTB MPU HarpeBaHuM (ILJIABJICHHE,
oOyrJiMBaHWE M TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJEKYJT OPraHHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanbl. ["'omosiorudueckuii pssi aakaHoB, oOmias GpopmMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anus aToMHbIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOICTBa
AJKAHOB.

XUMUYECKHNE CBOWCTBA AaJKAHOB: pEAaKIMU 3aMEUICHUs, W30MEpHU3allUH,
JNETUJIPUPOBAHMS, IMKIU3ALNY, UPOJIU3a, KPEKUHra, ropenus. IIpeacrasinenue o
MEXaHHM3ME PEaKIUi pPaJUKaIbHOrO 3aMELICHUSI.

Haxoxnenue B npuponae. CriocoObl MOTydeHUsI 1 TPUMEHEHHUE aJIKaHOB.

Huxnoankanel. O61as dhopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH
CTPOCHHS M1 XMMHUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOTAH, IUKJIO0yTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTEeKCaH) IuKII0aakaHoB. CrocoObl MOTydYeHHs U TPUMEHCHHE
UKJIOAIKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o01Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-TUOPUIH3aIIUs
aTOMHBIX opOuTaneil yriepoga, o- u m-cBsi3u. CTpyKTypHass U TeoMeTpuueckas
(umc-tpanc-) uzomepus. Ousndeckre CBOWCTBA aIKEHOB. XMMHUYECKHUE CBOMCTBA:
peaKkiuu NPUCOCAVHEHHUS, 3aMEIICHHUS B O-TIOJIOKEHWE IpU JBOWHOW CBS3H,
nosuMepu3aunn U okucienus. [IpaBuno MapkoBHrKoOBa. KauecTBEHHbBIE peakuu
Ha JIBOMHYIO CBsI3b. CIOCOOBI MOIyYeHHS M IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHBIE, N30JIHMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoeaunenue. [lonumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudeckuii psa ankuHOB, 001mas Gopmysa, HOMEHKIATypa |
M30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTasel yriepoaa. @U3WYecKue CBOWCTBA AIKHUHOB.
XHWMUYECKHE CBOMCTBA: PEAKLIUH IPUCOEAUHECHUS, TUMEPU3ALMNA U TPUMEPU3ALUH,
OKHCJIEeHUSA. KUCITIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peaklu Ha TPOWHYIO CBA3b. CrOCOOBI MONTYYEHUS U MPUMEHEHUE
AJIKWHOB.

ApomaTuyeckue YrieBoJOpoabl (apeHbl). ['OoMONOrMyYecKkuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJIbl OeH301a. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIIeHUSI B O€H30JIbHOM KOJIBIIE U
YIJIEBOAOPOJHOM paJIMKalie, PEAKUUU IPUCOCIUHEHUS, OKHCJIEHHE TOMOJIOTOB



O0enzona. IlpeacrtaBieHue 00 OpPHEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JILHOM KOJIbIIE Ha MpPUMEpPE ANKWIbHBIX pagUuKaloB, KapOOKCUIHHOM,
TUAPOKCWIBHOM, aMHMHO- M HUTPOTPYMIMbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctuposna. CrocoObl MOTy4eHUsT U
MIPUMEHEHHUE apOMATUYECKUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTaHble ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennsiii yroiap u npoayktsl ero nepepadotku. CrnocoObl nepepadboTku HePTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHECHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXK/y Pa3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMeleHrs TajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHOrpymnmy. JlelicTBMe Ha TaJOoreHIpPOU3BOAHBIE BOJHOTO M CIIMPTOBOTO
pactBopa ménouyn. B3zaumopaeiicTBUe AUTaIOreHalKaHOB C MAarHWUeM M ITMHKOM.
[Tonsitue 0 METaJIJIOOPTaHUYECKUX COCTMHCHMUSIX. Hcnonw3oBanue
raJIOTEHIIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3C
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
u3ydeHne (pU3NUEeCKUX CBOMCTB YIJIEBOJAOPOAOB (PACTBOPUMOCTH), KaUYECTBEHHBIX
peakuuii YriieBOJIOPOJOB Pa3INMYHBIX KJAaccoB (oOeciBeurBaHWE OpPOMHOW WIIU
MOJHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJCHCTBHE allETHIICHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepo/ia ¥ BOJAOPO/Ia B OPraHMYECKUX BEIIECTBAX, IOJYYEHHUE STUIICHA U U3YUECHUE
€ro CBOMCTB, o3HakomyieHHE C¢ KoyuieknusaMu «Hed1b» u «Yroniby, ¢ oOpaszmamu
IJIaCTMACC, KaydyyKOB U PE3MHBI, MOJEIMPOBAHUE MOJIEKYNI YIJIEBOJOPOAOB H
raJOreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJMHEHHUS.

[Ipenenbubie ogHOaTOMHBIE CcnHUpPThl. CTpoeHue MoJeKyn (Ha HOpuUMeEpe
METaHOJIa W J3TaHona). ['oMomormueckuit psna, oOmas ¢opMyna, H30MeEpHs,
HOMEHKJaTypa u kinaccupukanus. Dusmdeckue CBOWCTBa  MpeAeTbHBIX
OIHOATOMHBIX CHUPTOB. BoIOpoaHBIE CBSI3M MEXAY MOJEKYyJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JEeTUJIpaTallud, OKHUCJIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJTHOATOMHBIE CIUPTHL. JelCTBUE ATaHOJA U METAaHOJIa
Ha opranm3M denoBeka. CrmocoObl MOTy4YeHUs M MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepuss. OcoOeHHOCTH (HU3UICCKUX H
XUMHAYECKHX CBOMCTB.



MHOroaroMHbl€ CHUPTHI — STWICHIVIMKOIb W riunepuH. Dduszndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIINM 3aMEIIECHHUS, B3aUMOJICMCTBUE C OPTaHUYECKUMU U
HEOPraHUYECKUMU KUCITOTAaMH, KaY€CTBEHHAs PEAKIIMS HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBneHne 0 MEXaHU3ME peaKIuil HyKJIeopUILHOTO 3aMelieHus. JleiicTBue Ha
opraHusMm uyenoBeka. CriocoObl MOTYy4YeHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®ecHon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BIMSHHUE THUAPOKCOTPYNIBI U
O6enzonbHOrO sigpa. dusnueckue cpoiicTBa ¢peHona. OCOOEHHOCTH XUMHUYECKUX
cBoiictB (enona. KauectBeHHble peakiiuu Ha (eHos. TokCHYHOCTH (eHona.
Crnioco6s1 nosrydueHust 1 npuMeneHue ¢penona. Genondopmanbaeruanas cMoa.

KapOoHumnbHble coeTMHEHUS — abACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Tpymmbl. ['OMoJOrHnYecKue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJICTHU/IOB U KETOHOB: PEAKIIUU MPUCOECTUHEHMUS.
OxkucieHue anpJIeru0B, KAa4eCTBEHHBIC peakuuu Ha anpaerujbl. CrocoObl
MOJIy4YEeHUSI U MPUMEHEHUE AJIbJIETUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENICIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakuus HTepuduKalyy, peakiuu ¢ Y4acTHEeM YTIIEBOJOPOJHOIO pajJvKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIOTHI. [loHATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3pupax. MHoroo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenn BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['oMonornueckuii psg, oOmas QopMymna, u3oMepus H
HOMEHKJIaTypa. Pu3nyecKne W XUMHYECKHE CBOWCTBA: THUIPOJIWA3 B KHUCIOU M
IIEJIOYHOM CpeTIe.

Kupsi. Ctpoenue, puznueckre U XUMHUIECKHE CBOMCTBA )KUPOB: THAPOIIN3 B
KHUCIION U 1ienoyHon cpene. OcoOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOLE.

MpbUT4 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6murast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapuabl). MoHOcaxapumbl: TIIOK03a, (PYyKTO3a, rajgakto3a, pubo3a,
ne3okcuprdo3a. dusnyueckue CBONCTBA M HaXOXJEHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIUPTOBBIX U albJCTUIHOU
IPYyII, CIUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpuMeHeHuEe TIIIOKO3bI, €&
3HAYEHHUE B KU3HEICATEIbHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MallbTo3a U



nakro3a. BoccTanaBiauBarolue 1 HEBOCCTaHABIIMBAIOIIME nucaxapubl. ['uaponus
nucaxapuaoB. Haxoxaenue B nmpupoje u npuMenenue. [lonucaxapuabl: Kpaxmal,
IJIMKOTEH W 1eiunoio3a. CTpoeHue MakpoMOJIEKyJd Kpaxmana, TJIUKOreHa |
nemnono3bl.  dusmyeckue CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHYECKHE
CBOIICTBa Kpaxmala: THAPOJIM3, KAYECTBEHHAas peakuus C HMOJOM. XUMHUYECKUE
CBOICTBA LIEJUIIOJIO3BI: TUAPOIU3, ModaydyeHue 3pupoB nemtonossl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYE€HHsS BELIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD PA3IMYHBIX COIUPTOB B BOJIE, B3AMMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETU] Ha PAacCKaJIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXKHO HCHOJIb30BaHHE
BUJIEOMATEpUAJIOB), KAaYECTBEHHbIE PEAKIMU Ha aiupAeruiibl (C THIPOKCUIOM
nuammuHcepeopa(l) u runpoxcugom meau(ll)), peakius rimiepruHa ¢ TiAPOKCUAOM
meau(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHUCIOTBHI, B3aUMOJICHCTBHE
pacTBopa r0Ko3sI ¢ Tuapokcuaom meau(ll), B3anmoneicTBre kpaxmana ¢ HOA0M,
pElIeHHe OJKCIEePUMEHTAIBbHBIX 3a7ady 1o TemaM «CrnupTel U (EHOJIBIY,
«KapOoHnoBsie KUCIOTHI. CIOXKHBIE YOUPHI.

A30TcoJep:Kaniue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHu4ecKkue Mpou3BoJHble ammuaka. Kiaccudukanus aMHHOB:
anudaTuyeckue W apoOMATUYECKUE; IEPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekys, obmas (opmyna, u3oMepus, HOMEHKIATypa U (QU3UYECKHE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTHYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
QJIKWJIMPOBAaHUE, B3aUMOJAEHCTBUE INMEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOM.
Conu anKuIaMMOHUS.

AHWINH — [Ipe/ICTaBUTENIb AaMUHOB apOMaTHYEeCKOro psiia. CTpoeHNE aHUIINHA.
B3aumHoe BiusHHE TIpynnm aToOMOB B MoJieKysle aHwinHa. (OcoOeHHOCTH
XHUMHUYECKUX CBOMCTB aHMiauHa. KauecTBeHHble peakuuyu Ha aHWIUH. CrocoOsbl
MOJy4YeHUs] M TNpPUMEHEHHE ajaudaTHueckux amMuHOB. [lomyueHue aHMIMHA U3
HUTPOOEH301a.

AmuHokucnotsl. HoMeHkiarypa u usomepus. OTaelbHbIE IPEACTABUTENIN O-
AMUHOKHUCJIOT: TJIMUWH, aJaHuH. @DU3NYecKHe CBOMCTBA  AMHHOKHCIIOT.
XUMUYECKHE CBOWCTBA AMUHOKHCIOT Kak aM(OTEpHBIX  OpraHHMYECKHUX
COCMHEHMM, peakiusi MOJUKOHACHCAlMK, OOpa3oBaHHE TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 M THIPOJIU3 MENTHIOB.

benku kak mpupogHele noaumepsl. IlepBuuHasi, BTOpH4YHas M TPETHYHAS
CTpyKTypa OeiKkoB. XHUMHYECKHE CBOICTBa OENKOB: THIPOIU3, JEHATypalus,
KAueCTBEHHBIE PEAKIUU Ha OEJIKHU.

OKCHEpUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M MX NPEBPALLCHUN:
pacTBOopeHHE O€IKOB B BOJE, JECHATypalus OEJKOB NpU HarpeBaHUH, LIBETHBIE



peakiuu Ha O€JIKM, peIIeHHE OHKCIePUMEHTANIbHBIX 3aJad [0 TeMaM
«A30TCOoIepKAIINE OPTAHUYECKUE COEAUHEHUA» U «Pacnio3HaBaHME OPraHUYECKUX
COCUHECHUIN.

BbicokomoJieKkyJIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSSI MOJEKYIISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

[Tonmumepusie wmatepuanbl. [lmacTmacchl (MOMUATUIIEH, TOJHUIPOIUIICH,
MOJIMBUHUIXJIOPU, TOJHCTUPOJ, TMOJUMETHUIMETAKpUIAT, TIOJUKApOOHATHI,
noJmdTUIIeHTepeTanaT). Ytunuzanus u nepepadoTKa IiacTUka.

DJIaCTOMEPHI: HaTypaJibHbIN KayuykK, CUHTETUYECKHUE Kay4yKu
(OyTamueHoOBBIN, XJIOPONMPEHOBBIN, N30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETHUYECKHE (KAIllPpOH U JIaBCaH).

[Tonumepsl CIIeIIMaIBLHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiiaraeMbie TOJIUMEPHI).

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MNPEBPAIICHUMN:
O3HaKOMJIEHHE C oOpasliaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
KAy4yKOB, PEIIEHHUE DOKCIEPUMEHTAIBHBIX 3atady 1o Tteme «Pacno3HaBanue
IJJACTMACC U BOJIOKOHY.

PacuérHble 3anaum.

Haxoxxnenue MonekylspHOH (QOpMyNbl OPraHMYECKOro COEIMHEHUS IO
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €I0 COCTaB, HAX0XKJICHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOT0 COeIMHEHUS 10 Macce (00BEMY) MPOAYKTOB CTOPAHHS, TIO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/HIA HCXOIHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POpPMYIbI OpPraHUYECKOro BEIIEeCTBA Ha
OCHOBE €T0 XUMHUYECKUX CBOWCTB WJIM CIIOCOOOB TMOJTYYEHUS, OMpPEACIICHUE TOIH
BBIXOJA ITPOAYKTA PEAKLIUHU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BAaHUWE KaK OOIIWX eCTECTBEHHO-
HAay4YHBIX TOHSATHM, TAaK W TOHATHM, NPUHATBIX B OTAECIBHBIX NPEAMETaX
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukamus, HaOIOIeHNEe, H3MEPECHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHNUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE



BEILIECTBA, (PU3MYECKUE BEJIWYMHBI, €IUHULIBI WU3MEPEHHUS, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOTPO(HBIA THUI NUTaHUS, OpOXKEHHE,
(doTtocuHTE3, JbIXaHWE, O€JKU, YIIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: MNUILEBbIE TMPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOIINE CPEJICTBA, MATEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKAS XUMMUA

Heopranuueckass XuMusl.

[Tonoxxenne HemeTamuioB B [lepuoandeckoi cucTeMe XUMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTpOEHHUS MX aToMoB. dusnyeckue CBONCTBA
HEMETAJIJIOB. AJUIOTPOMHUS HEMETAIIOB (Ha MpUMEpPE KUCI0opoia, cephl, pochopa u
yriaepoa).

Bonopon. Ilomydyenue, ¢usnueckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU U HEMETaJlIaMU, BOCCTAaHOBUTENIbHBIE CBOMCTBA. ['uapuabl. TormuBHbIE
3JIEMEHTHI.

l'anorensl. Haxoxaenue B mpupoje, crocoObl MoJydeHHs, (HU3UIECKHE H
XUMHUYECKHE CBOMCTBA. ['aoreHoBoiopoabl. BaxkHelne KUCIOpoAcoAepKalme
COCIMHEHUs TajoreHoB. JlabopaTopHbie U MPOMBIILICHHBIC CITIOCOOBI MOYUYSHHUS
rajoreHoB. [[puyMeHeHne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3oH. JlabopaTopHble W NMPOMBIIUICHHBIC CIOCOOBI TMOJYUYCHUS
kuciopoga. @u3nyeckue U XUMHUYECKUE CBOMCTBA U MPUMEHEHHME KHUCIOpoJa U
030Ha. OKCUIBI U IEPOKCHUIBI.

Cepa. Haxoxpaenue B TpHpOJE, CIOCOOBI TONy4YeHHUs, (HU3NUECKue u
xumudeckue cBorictBa. CepoBomopon, cynbhuabl. Oxcun cepoi(1V), oxcun
cepoi(V1). CepHuctas u cepHast KUCIOTHI U UX coti. OCOOCHHOCTH CBOMCTB CEPHOM
KUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenue B mpupoAe, CIOCOOBI MONYYCHHS, (PU3NUECKHE W
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUIAbl. OKCUIBI a30Ta. A30THCTast M a30THas
KHUCJIOTBI ¥ UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHL. [IprmMeHneHue azora
M €r0 COeTMHECHHI. A30THBIE YI00OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CrnocoObl MONydYeHUs, (Pu3ndecKkue u
xumuueckue cBorctBa. Dochuast u Pochun. Oxcuawsl ¢ocdopa, dochopHas
kuciaora u e€ comu. Ilpumenenue ¢ocdhopa m ero coeguHeHuii. dochopHbIe
yaoOpeHus.



Yrinepon, HaxoXJaeHWe B OpUpoJe. AJUIOTPONHbIE  MOAUGDUKAIUU.
du3nyeckue W XMMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrnepona(lV), yronpHast kucnora u e
COJIM. AKTHBHPOBAaHHBIM yroiyb, agcopOuusa. Dymnnepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHne MpOCTHIX BEIIECTB, OOPA30BAaHHBIX YIJIEPOAOM, U €ro
COCMHECHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJydYeHUs, (PU3NYECKHE U
xumudeckue cBoirctBa. Oxcupa kpemuusA(lV), kpeMHueBas KUCIOTA, CHJIMKATHI.
[IpumeHenue kpeMHus u ero coeAuHeHui. CTeKs10, ero noxy4eHue, BUabl CTEKIA.

[Tonoxenue meramioB B [leproauyeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DJJIEKTPOHHBIX 000J04YeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CnuiaBbl METAJLIOB.

DNEKTPOXUMUYECKUM psifi  HampspkeHud wmetawioB.  OOmmume  crocoObl

NOJTy4YeHHUs METaIJIOB: THIPOMETAILTYPIus, MUPOMETALTYPrus,
anektpoMeramutyprusd. [lonsitue o xoppo3uum MeramioB. CrnocoObl 3alUThl OT
KOPpO3UH.

O6mas xapakrepuctuka metauioB |A-rpymnmer [lepuoandeckolt cuUCTEMBI
XUMHYECKUX 1eMeHToB. HaTpuil u kanuii: nonydenue, puandeckue u XMuMUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUMN.

O6mas xapakrepuctuka MetamuioB |IA-rpynmsr [lepronuyeckoit cucCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanplui: mMojdydyeHue, QU3MYecKue W
XUMUYECKHE CBOMCTBA, IMPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUM.
JKEcTKOCTh BOABI M CIOCOOBI €€ yCTpaHCHHUS.

ANIOMUHUIN: TIONTy4eHHe, (GU3UUECKUE U XUMUYECKIE CBOMCTBA, IPUMECHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHuil. AMQOTepHbIE CBONCTBA OKCHAA H
TUAPOKCUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmast xapakTepucTuka MeTawioB moOouHblx mnonarpynmn  (b-rpymm)
[Iepronnueckor CUCTEMBI XUMUYECKUX IIEMEHTOB.

du3nyYeckue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U guxpoMartsl, HUX
OKHUCIIUTEIbHBIE CBOKCTBA. [lolyueHre u npuMeHeHne Xpoma.

du3nyeckue M XMMHAYECKHE CBOMCTBA MapraHua W €ro COCIUHEHUU.
Baxuneitmue coenunenuss mapranna(ll), wmapranua(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOKCTBA.

duznueckrue W XUMHYECKHE CBOMCTBA JKejie3a M ero coeauHeHnii. OKCHUIBI,
ruapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHune xene3a u
€ro CILIaBOB.



DU3nUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: nomydyeHue, (PuU3MUECKMEe U XUMHYECKHE CBOHCTBA. AMQOTEpHbIE
CBOWCTBA OKCHJIA ¥ TUJPOKCHUIA LIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [I[prmeHnenune
IIMHKA U €r0 COCIUHEHUM.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3yueHue oOpaslloB HEMETAJJIOB, TOpeHue cephl, docdopa, keie3a, MarHus B
KUCJIOpOJIe, HU3YYECHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», B3aMMOJCHUCTBUE
MIEJIOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOJOW (BO3MOXXHO HMCIOJIb30BAaHUE
BUJIEOMAaTepUaIoOB), B3aUMOJICHCTBUE IIMHKA U JKeJie3a C pacTBOPaMU KHCJIOT U
HIEJI0Y€H, KAYECTBEHHbBIC PEAKIIMA HA HEOPTaHWYECKHUE aHUOHBI, KATUOH BOJOPOJa
U KaTUOHbl METAIIJIOB, B3aMMOJICMCTBUE THUAPOKCUIOB aJIIOMUHUS W IIMHKA C
pacTBOpamMu KHUCJIOT M IIEJIOYEH, PEIIEHUE PKCIEPUMEHTAIbHBIX 3a]a4 M0 TeMaM
«"anorenn», «Cepa u e€ coeauHeHUs», «A30T U (ochop M UX COCTMHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOTPYII.

TeopeTnyeckne OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHH U
nolypoBHU. AToMHBIe opOuTanu. Kiaccudukaius XuMUYECKUX JIEMEHTOB (S-, pP-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DneKTpOoHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOTr0—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM U BO30Y)KIIEHHOM COCTOSIHUU, 3JEKTPOHHBIE KOH(PUTYpallMu HMOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[Tepunonnueckuit 3akoH u Ilepuoauueckas cucreMa XUMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CJIIOKHBIX BELIECTB M0 IPYIIAaM U epHOoaM. 3HaU€HHE IEPUOTUIECKOTO
3akoHa [[.1. Menneneena.

Xumudeckas CBsA3b. BuJIbl XHMHUYECKON CBSI3M: KOBAJICHTHas, HOHHAas,
MeTayuindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW CBS3U: OOMEHHBIN H
JIOHOPHO-aKIENTOPHBINA. DHEPrus U JyiuHa cBs3U. [[0aspHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW CBs3U. KparHele cBs3u. BopopoaHas CBs3b.
MexXMOoNeKyIIpHbIE B3AUMOJACUCTBHUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).



[IpencraBneHne 0 KOMIUIEKCHBIX COeNUHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMILIEKCHBIX COCIMHEHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTANIMYECKUX PEMIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonsatne o nucnepcHeix cucremax. Mictunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIUM PACTBOPOB:
MaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPbBI, PACTBOPUMOCTh. KpHCTaoruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTIEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX peakiii B HEOPraHUYECKOW M OpraHu4YecKOu
XUMHUM. 3aKOH COXPAaHEHMS] MACChl BEUIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
TepMOXuMHYECKUE YPaBHEHUS.

CKopoCTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Kataaus u KkaTaau3aTophl.

O6paTtumble U HeoOpaTUMbIE peakiui. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHsS. DaKTOphI, BIUSIOIINE HA IOJOKEHHE XUMHUYECKOIO
pPaBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALIMU BEIIECTB, YYACTBYIOIIHNX B
peakuuu. [Ipunmun Jle-Ilatense.

Onektponutuyeckas guccouuanus. CuilbHble H  ciaOble 3JIEKTPOJIUTHI.
Crenenp guccounumannu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoaunsiii nokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb U BOCCTAaHOBHUTENb. IIpolecchl OKHUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiime OKWCIUTENIM U BOCCTAaHOBUTEIU. MeTOJ 3JIEKTpOHHOIro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE MEPOKCHAA BOAOpPOAA B MPHUCYTCTBUM KaTaln3aToOpa, MOJEIHU
KPUCTAJTIMYECKUX PEIIETOK, TPOBEACHUE pEeaKMii HOHHOTO 0OMEHA, ONpeeeHue
Cpeapl PacTBOPOB C IMOMOIIBI0 HHAWKATOPOB, HU3YYEHHUE BIWSAHUSA Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pPEAKIMH W TIOJOXKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
0 HAyYHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUM HAYYHOTO HccieqoBanus. Hayuneie
MPUHIUIIBI OPTaHU3aAlUA XUMHUYECKOTO MPOU3BOJICTBA. [IpoMBbIlIIIEHHBIE CTTOCOOBI



MOJIyYeHHUs BaXHEUIMX BEIIECTB (HAa MpUMEpEe MPOU3BOJCTBA aMMHaKa, CEpPHOU
KHUCJIOThI, MeTaHoJa). [IpoMblIliIeHHbIe CIOCOOBI MOTYYEHUsI METAJIJIOB U CIUIABOB.
XUMUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelibl U ero nociiencTBus. Poibs xumun B
o0ecrieueHU YHEPTETUUECKON OE30MaCHOCTH.

XuMHUsL U 3I0pOBbE UellOBeKa. JlekapcTBeHHble cpeacta. IIpaBuia
WCIIOIb30BaHUs JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTUU METULIMHBI.

XUMUS THIM: OCHOBHBIC KOMIIOHEHTBI, ITHIEBLIC 100aBKU. Poibr XMMHU B
o0ecIIeueHNH MUIIEBOM 0E€30MMaCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [IpaBuiia
0€301acCHOT0 UCIIOIL30BaHUS MPEMAPATOB OBITOBOM XMMUU B TIOBCEIHEBHOM KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKkrue U MUHEPaIbHbIE YI0OPEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKH. HaHoTexHOIoTH Y.

PacuétHrie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCe WU O0BEMY OJTHOTO U3 YUACTBYIOIIHUX B PEAKIIUU BEIECTB, MaCChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITH OJTHO
U3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEAEIEHHOW MacCOBOM JoJei
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JJOJIM M MOJISIPHOM KOHIICHTPAILIMH BEILIECTBA B
pacTBOpe, 10JIM BBIXOJa MPOJAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXIpeaMETHBIX  CBS3€H INMpU  HM3yYCHHH OOIEeH W
HeopraHmyeckoi xumuu B 11 Kiacce oCylIecTBIsSIETCS Yepe3 UCTIOJIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHH, TPUHATHIX B OTAEIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO LUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(HKAIMs, TEPUOJIUIHOCTh, HAOIIOJEHUE,
W3MEpPEHHE, IKCIIEPUMEHT, MO/I€Jb, MOJICIMPOBAHUE.

®dusuKa: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, DJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOMBI, PAJIMOAKTUBHOCTh, MOJICKYJIA, SHEPreTUUYECKUI YPOBEHB, BEIIECTBO,
TeI0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, HCAJIBHBIA Ta3, (U3UYCCKUC
BEJIMYMHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kieTka, opraHu3M, SKocucTema, ornocdepa, MeTaboIu3M, MaKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJICHHOBBIC KHUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK YHEPTUHU B IKOCUCTEMAX.



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHoMOTHA: XUMHUECKAs MPOMBIIUICHHOCTh, METAJIYPIUs, CTPOUTEIIbHBIC
MaTepUaibl, CEILCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUINEBAs MPOMBIIIJICHHOCTD,
(bapmanieBTHUCCKAS IPOMBIIUICHHOCTD, IPOU3BOICTBO KOCMETHYCCKUX
[pernapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHalIOB, JJICKTPOHHAs
MPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIbTATbBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolmUMHUCST POCCUMCKON TpaXJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1I€JIU U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
IIPOEKTOB, PEIICHNN YUYEeOHBIX U TO3HABATEIIbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH U MTOCIEAYIOIIEM aHATN3E
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBSI3aHHbBIE C XUMUUYECKUMHU SBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOCIEICTBUM
MOCTYTKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBbIO;

coOJIro/IcHUsT TIpaBUJl OE€30MacHOr0 OOpallleHus C BEHIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NMOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUHW NPaKTUYECKUX 3ajad
COIIMAIbHOM HAIMIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyZAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTIbHOH TPacKTOPHUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU 11eJIECOO00PA3HOr0 OTHOILIEHUSI K NPHUPOJE KaK HCTOYHUKY
CYILIECTBOBAHHMSI )KM3HH HA 3E€MJIE;

NOHUMaHHUS TJIO0ATBHOTO XapakTepa HKOJOTHMYECKUX MpoOJeM, BIMSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJONOIb30BaAHNUS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYPHI,
OIIbITa eI TEIIbHOCTH AKOJIOTUYECKOHU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KaroIeM MHUPE KaK O €IUHCTBE MPHUPOJbI U YEIIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BAKHOW POJIU B CO3/1aHUN
HOBOW 0a3pl MaTepUabHON KYJIBTYpbl, B pEHICHUH TJIOOAIBHBIX MpoOsieM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KU3HU KaXKIOTO YjieHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
IPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUS JIeJlaTh 000CHOBAaHHBIC 3aKIIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATENBCKOM AEATENBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOILEHay4YHbIE MOHATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAayYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpyTHUE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHHUS U yYHUBEPCAIbHBIE Y4YEOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE Y4eOHbIE NeCTBUS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCHTH PE3YJIbTAThI IESITEIbHOCTU C MTOCTABIECHHBIMH LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIACCU(PHUKAIMK BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B paccMaTpUBaEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (opmysia, ypaBHEHUE XUMHUECKON peaKkuu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHHS BEIIECTB W XHUMHYCCKUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHMS IPAKTUICCKUX 3a/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOIOB
MIO3HAHMSI.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEKIPEAMETHBIC ((PU3UMYECKHEe W MaTeMAaTHYCCKHUE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JTUCKYCCHH, BBICKA3bIBaTh W€, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PerysiTuBHbIC YHUBepPCaJIbHbIe yYeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCJENOBaTEIbCKUX 3a/ad, BbIOMpaTh Hambosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMUU Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIyYEHUIO HOBOIO 3HAHUS W MPUMEHEHUIO 3HAHUW B pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHUM HOBBIX MaTepHUasOB,



HOBBIX HMCTOYHHUKOB DHEPTHH, B obOecrnicueHUHU paIMOHAIBHOTO
MPUPOAOIIONB30BaHNsA, B (POPMHUPOBAHUH MHUPOBO33PEHUS W 0OOMIEH KyIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHIECKA 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 37]0POBBIO
U IIPUPOJHOM CpeLe;

BJIQJICHNE  CHCTEMOW  XMUMHYECKHX  3HAHWW, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TTOHATHS — XUMHYCCKUH JIEMEHT, aTOM, SIIPO U DJICKTPOHHASI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTD, CTEIICHb OKHCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKelleT, PYHKITMOHATbHAS
rpynmna, pagukai, CTPYKTypHble GopMyiasl (pa3BépHYTHIC, COKpAIIEHHEIC,
CKEJICTHBIC), HM30MEpUsS CTPYKTYpHass M TPOCTPAaHCTBEHHas (TeoMeTphuyYecKas,
ONTHYECKAs), HM30MEPHI, TOMOJOTHYCCKUU psJl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHACJIOPOJI- U a30TCOJCPIKAIIUe OpraHUYEeCKUE COCIAMHCHHS, MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIWHCHHUS, TCOPHH, 3aKOHBI
(mepuonunueckuii 3akon J[. VM. MenueneeBa, TEOpHsl CTPOSHUS OPraHUYECKHUX
BeniecTB A. M. BytiepoBa, 3ak0H COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TPEBpalllCHWs] DSHEPrUM TPH XHUMHYCCKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE
MOHUMaHHUSI MPUYNHHOCTU U CUCTEMHOCTH XUMUUYECKHUX SBICHUHN; TPEACTABICHUS O
MEXaHU3MaxX XUMHUYECKUX pEaKIHi, TEepMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MIPOTEKAHUsI, O B3AUMHOM BJIUSIHUM aTOMOB U TPYII aTOMOB B
MOJIEKyJTaX (MHIYKTUBHBIH U Me3oMepHbIH 3¢ ek, opueHtantsl | u Il pona);
(baKkTOJIOTHUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHHH M OE€30MacCHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECKOM
JEATEeIIbHOCTH Y€JIOBEKa, OOITUX HAYYHBIX MIPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepepabOTKU HEDTH);

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIE TMPHU3HAKH TOHSATHH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATHS IMPHU
OMHMCAHUN COCTaBa, CTPOCHUS U CBOMCTB OPTAaHMYECCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCITOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJISI COCTABJICHHUS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BCILICCTB;

COCTaBJISITh YPAaBHCHHSI XHUMHYECKUX PEAKIIMA M PaCKpPhIBATh MX CYIIHOCTD:
OKHCJIIUTEIbHO-BOCCTAHOBUTCIIBHBIX ~ PEAKIUA  TOCPEJICTBOM  COCTaBJICHHUS
AJICKTPOHHOTO 0OajaHca »JTHUX pEakIHWi, pPEeaknuid HOHHOro oOOMeHa WyTEM
COCTaBJICHUS MX ITOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUM: YCTaHABJIMBATh MPUHAIJIEKHOCTh M3YyUYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAuTh TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpeICTaBUTENEC OPraHUYEeCKUX BEIIEeCTB (I3TWIIEH, alleTWJIEH, TOJIYyOJ, IJIMIEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
[NIMLMH, aJdaHuH, MajbTo3a, (PpyKTO3a, aHWIMH, JTUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKON CBA3UM B
OpraHMYeCKUX COEIUWHEHHUSAX (KOBaJleHTHAas M HWOHHAas CBA3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. bytieposa st 00bsicCHEHUS! 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aIKAHOB, [IUKIOAJIKAHOB, aJIKEHOB, aJIKaIUCHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY  HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CTIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUASA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
[IPUMEHEHUE TIPOAYKTOB MEPEPadOTKHU;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOI 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTEPAIN MBICIUTEIBHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O000OIIEHHEe, CHCTEMATHU3ALUIO,



BBISIBJICHHE MPUYUHHO-CIIECICTBEHHBIX CBSI3€M — JIJI1 U3yUYECHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMUA APYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyam
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEJIOBEKA, CBSI3AHHOM C MepepadOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYaIlUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M H3YyUYECHHE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e301MacHOr0 OOpaIlleHWsl ¢ BEIIECTBAMH U JIaOOpaTOpPHBIM 00OPY/IOBaHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0aTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00Pa3HOTO TMOBENCHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokazarens [1JIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMYHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmmias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B pEHICHUU MPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
JJIGKTPOHHAss 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOEC H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PEIIETKA, XHUMHUYECKAas PEeaKIus, pPacTBOP, IJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHUYECKON IHUCCOIMALUM, TEPUOINYECCKUM
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIC)KAIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKUHUH, TEPMOJIUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIICCTB B OBITY M MPAKTHUUYECKOM JACATECIBHOCTH 4YEJIOBEKa, OOIIMX HAYYHBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHHIA;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITH BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBSI3M W THUIA KPUCTAUIMUECKOW pEmETKH, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupymoImx BeIIeCTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHCHHIO CTETeHEH
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TIEPUOAMUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX 3JIEMEHTOB I[E€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHYECKHX AJJIEMEHTOB U MX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHMS MPU IKCIIEPUMEHTAIBHOM HCCIISIOBAHUM BEILIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMaA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AMCCOIMAIMU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHUHN: CaAMOCTOSITEIbHO TUTAHUPOBATh W TMPOBOJIHTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakln, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ynmbTaThl  IKCIEPUMEHTa, AaHAIM3UPOBATh W  OIEHUBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHIMIOJHEHUIO JA0OPATOPHBIX XUMUUYECKHUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKH
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHUYECKOE IINIAHUPOBAHUE
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Hroro no pazneny

Pa3znen 2. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHH (OCHOBHbIE MOHSITUS OPraHNYeCcKOl XMMUM)

[Ipenmet opranuueckoit xumuu. Teopust
CTPOEHMS OPraHUYECKUX coequHeHui A. M.
byrneposa. M3omepus. DneKTpOHHbIE

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX

2.1 . 12 1
coequHeHui. OCHOBHBIE KJIacChl
opraHudeckux coenuHeHuil. Homenknatypa.
Oco6eHHOCTH U KJ1acCHpUKaLus
XUMUYECKUX peaKIHii.
Wroro no pazgeny 12




Paznen 3. YriaeBogopoanst

31 [IpenenpHBIC YIIIEBOIOPOIBI — alIKAHBI, 5
' LMKJIOAIKAHBI
3.9 HenpenenbHble yriieBoIOPOIbI: ATKSHBI, 14
' QJIKaJJUECHBI, aJIKUHBI
3.3 ApoMaTHYecKue yriieBOJOPOIbI (aPCHBI) 8
3.4 [TpupoaHBIe HICTOYHHUKH YTIICBOJIOPOIOB U UX 4
' nepepadoTKa
3.5 ["asioreHnpon3BOAHBIE YIIIEBOJOPOIOB 4
Hroro mo pazueny 35
Paznea 4. Kuciopojacoaep:kaunue opranndeckue coeJuHeHust
4.1 Cruptel. ®eHon 11
KapOoHHMITbHBIE COCTMHEHHUS: aTbJICTUIBI 1
4.2 KkeToHbl. KapOOHOBBIC KHCIOTHI. 21
MHuoroo6pa3ue kKapOOHOBBIX KHCIIOT.
Hroro mo pazgeny 32
Pa3znen 5. A30T- u cepocoaepxamye OpraHudecKue coenHeHust
51 Hutpocoenunenus. I'eTeponmKIib. 12
Utoro no pazneny 12

Pa3gen 6. buojornuecky akTuBHEBIE BellIeCTBA

6.1. VYrnesonasl. Knaccuduxarms.
6.2 XKups! n macia
6.3. AvuHokucaotsl. [lentuasl. benku.




Hroro no pazneny

26

Paznen 7. Cunrernyeckmue BBICOKOMOJICKYJISAPHBIC COCAUHCHUS

7.1 BbicOKOMOJIEKYISIpHBIE COEMHEHUS 6 2
Wroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/n KonrtpoJbHbie IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pasznen 1. Heoprannueckas xumus
Hemeramnsl
1.1. 41 4 4
1.2. MerTamist 33 2 4
Hroro no pazneny 74
Pa3znen 2. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii
21 3aKkoH U Ilepnonnueckas cucrema 14 1
' XUMHUYECKnX djeMeHToB 1. 1.
Meunpeneena
Crtpoenue BemiectBa. MHOTOOOpasue
2.2 17 1
BEILIECTB
2.3 XHUMHUYECKUE PEAKIIUN 22 1 1
Utoro no pazneny 53
Pa3pen 3. Xumus u ;KU3HL
MeTo bl TTO3HAHUS B XUMUH. XAMUS U
3.1 9 1 1
KU3Hb
Wroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10

10










