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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 00pa3zoBaTENbHON TpOrpaMMbl cpeaHero obiiero oopazoBanusi(DOOII
COOQ), npencraBieHHbIX B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaTEIbLHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Ctparerun pas3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, pealusyeMoe B YCIOBHIX Ju(epeHIIMpOBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLMYME, a TAKXKe IS
NPOJOJKEHUST OOy4YeHMs] B OpraHM3alusix MpodecCHUOHANbHOIO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu  GI'OC COO o B3auMOOOYCIOBIEHHOCTH IeJiel, CoOJIepKaHus,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIYYeHUE TPEJCTABICHUS O IEJIX, COAEpX aHUHM, OOIIel cTpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI W OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN OOyYaroluxcsl B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
ULl W3Y4YEHMs] B paMKax OTAEJIbHbIX MpoQuiel, mnpeaycMaTpuBaeT



pacrpesielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

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

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh H3YUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIPEAMETHBIX 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 o00pa3oBaHMs, COJACPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHHIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONICH COJep)KaHUsl Y4eOHOro mpenmera «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
Ha3HAYEHUW TPeaMeTOB 0a30BOro H yriayOJEHHOTO YpOBHEH 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 U3Y4YCHHUS CIHEIUATbHBIX €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, BHIOPABIINX OMPEACIEHHBIA PO 00ydeHus:, B TOM YHUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit ®I'OC COO kx mIaHUpyeMBbIM pe3yJbTaTaM OCBOEHUS (eaepanbHON
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHalIM3aluu Yy4eOHOro TpyAa U OOOOIIEHHBIX CIOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUILIMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumus». [Ipu ompeneneHuu moaxoa0B K 0OTOOPY M CTPYKTYPHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYeCKas XHUMHSI» COCTABIIICT COBOKYIMHOCTHh TNPEIMETHBIX 3HAHWA U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeeaEHHOE TEOPETUUYECKOE JOTOJHEHHUE, IO03BOJISIOINICE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINN 00bEM (PaKTOIOTUUECKOTO MaTepuara.
Tak, Ha yriyOJI€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHMHUYECKOW CBA3M M 3aKOHOMEPHOCTSIX TMPOTCKAHMS pPEeaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XMUMHYCCKOW KMHETHKHW M TEPMOJMHAMHKH.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBSI3b OOBSCHAECTCA C TOYKA 3PECHHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AJIEKTPOJIM3€ PACIUIABOB U PACTBOPOB BelECTB. B Kypce opraHnveckoil XuMuu mpu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIep KaHNe KypPCOB XUMHH YTITYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMEThl. Tak, HampuMmep, B COJEPKaHHUH
mpeaMeTa Uil KJIIacCOB XUMUKO-(pr3ndeckoro npodusis 60bI10€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyJeT cAellaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonexynsipHast TeOpus B PU3MKE), 3aKOHBI COXPAHEHUS MAcChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, DJICKTPOJIN3a, MPEJACTABICHUS O CTPOCHHUH BEIIECTB U JPYTOE.

B TO0 e Bpems B coepKaHMHM TpeAMETa IS KJIACCOB XHMHKO-
ouosiornueckoro npodusis OOIbIINN yAENbHBINM Bec OyAeT UMETh 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€TTKU, YIIEBOAbl, HYKJICUHOBBIE 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 MHPOBO33PEHHUS, OCBOCHUS
00IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HayuHble MpeaMeThl», «MaremaTuka 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 MEePBOCTEIICHHON 3HAYUMOCTH SIBJSIETCS (OPMUPOBAHHWE OCHOB HAyKHU
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 mNpeACTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
9KOJIOTUYECKOM, SHEPreTUYECKOW U MHINEeBON 0€30MacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpEIE;

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  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

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



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PEIIeHUsI MpOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE NMPEJICTABICHUN O HAYUYHBIX METO/IaX MO3HAHUS, HEOOXOUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIMN 1IEJIOCTHOW CHUCTEMBl CPEeJHEro oOIero oOpa3oBaHHs MPU HU3YyUYECHUU
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOXEHUS K TPOIECCY TBOpYECTBA B O0JACTH TEOPETUYECKUX 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
001I1e4YesIOBEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO 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 DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO61iee yucI0 4acoB, MPEAYCMOTPEHHBIX JIJISI M3YYCHHS] XUMUU HA yriyOJIeHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIN3AIIMY aTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpPEeBpalll€HU:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHI MO MPEBPALICHUIO OPTraHUYECKUX BELIECTB MPU HarpeBaHWM (ILJIABJICHHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMM 3aMElICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS M XMMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPONAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKII0aakaHoB. CrocoObl MOTyUYeHHS U TPUMEHEHHE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3aLKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Gusnyueckue CBOMCTBA aJKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMepu3anun U okucienus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTyUYeHUsl U TPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKI[UU TPUCOEANHEHNUS, TUMEPU3ALUN U TPUMEPHU3ALUHY,
OKHCJIEHUS. KUCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOINUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30ila. DU3WYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoB, KapOOKCHUIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsabIe Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM Y LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M HUX MpEBpaIleHU:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3WHBI, MOJICIMPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB U
raJjOreHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS], B3AUMO/ICIICTBUE C OPTaHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(huIsHOTo 3amenieHus. [lefictBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XUMUYECKUE CBOMCTBRA AJIbJIETUI0B U KETOHOB: PEAKIIUU ITPUCOCTUHEHHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HOMeHKIaTypa. u3znueckue CBOMCTRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [loHSITHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MaJbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpeLE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CIIMPTOBBIX U aJbJCTUIHOU
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJIN3, MoiydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOIO CIIMPTA B albJIETH] HA PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus riuumepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEePUMEHTAIBHBIX 3amad 1o TemamM «Crnuptel U (EHOJBDY,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPEICTaBUTEh aMUHOB apOMaTUIECKOTO psaa. CTpoeHUE aHWIIMHA.
B3aumHoe BiusHHME Tpynnm aTtoMoB B MoJeKkyle aHuwinHa. (OcoOGeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. Homenknarypa u uzomepus. OTaenbHble NPEACTaBUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUIPOJIU3 MENTHIOB.

benku kak mpuponnsie nonumepsl. [lepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEJIKOB NMpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COCMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJUMEpPHU3AIUU, CPEIHSS MOJICKYIISIpHAS



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, MOJTUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJIbl H3YUCHHS BEIIECTB M HX NPEeBpalllCHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmolekyasapHor (OpMysbl OpPraHUYeCKOro COCAUHEHUS 10
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOH (QOpPMYIIbI OpPraHMYECKOro BEIIECTBAa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaiusi, HaOIIOJEHHUE, HW3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIlleCTBAa, (DU3NYECKUE BEIUYMHBI, €IUHUIBI HU3MEPEHUS, CKOPOCTb, IHEPTHUS,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpausi: nose3Hple HCKONAEMBbIE, TOILINBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Anep. XUMUYECKUUN 3neMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsizp nepuoandeckoro 3akoHa v Ileproandeckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMmuueckass CBA3b. BuAbl XMMHUYECKOW CBSI3U: KOBAJICHTHas, WOHHAas,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsI3U. KpaTtHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCcOoOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COETUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanusa u HOMEHKIaTypa HEOPraHUYECKUX BeleCTB. TpuBHAIbHBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernnoBbie 23p(HEKThl XUMUYECKUX PEaKIU.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHsl. DakTOphl, BIUSIOMIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCJIOTHAas, HEWTpalibHAasi,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUSS M BOCCTaHOBJICHWUSI.
Baxneiimme OKUCIUTENM W BOCCTAHOBUTENIU. METOH AJIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHNE PEeaKIIMii HOHHOTO 0OMeHa, orpe/eeHre
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiioB B [lepuoaudeckor cucTteMe XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIUU C
MeTaJlIaM1 U HeMeTaJlJlaMH, BOCCTAHOBHUTEIbHbBIE CBOMCTBA. I'uipuibl. TomMBHbBIE
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIC CITOCOOBI MOTYUCHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxzaenue B mOpUpoJe, CIOCOOBI MONYy4YeHHUs, (PUIHUECKUE U
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. Haxoxaenue B mpupoAe, cHOcoObl MONy4YeHHs, (U3HUECKUE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHE U
xumuueckue cporctBa. Dochuasl u pochun. Oxcuabl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcuna yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciiora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHUMH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOnydeHus, (HU3UYECKUE MU
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoanueckoil cucTeMe XMMHUYECKUX BJIEMEHTOB.
OcOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000JI04eK aTOMOB MeTawioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anekTpomeramutyprus. [lonstue o koppo3uu MeramioB. CrmocoObl 3amuThl OT
KOpPPO3UH.

Ob6mrast xapakrtepuctuka MmeTawioB |A-rpynmer [lepuonuueckoit cUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHU.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUS.

ANIOMUHUI: TIONTy4eHHEe, (U3NYECKUE U XUMUYECKUE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OU3UYeCKUe Y XMMHUYECKHE CBOMCTBA MapraHla W €ro COCIUHECHUU.
Baxuneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuabl u conu xenesza(ll) u xenesa(lll). [Tonyuenne u npuMmeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOJOM (BO3MOXHO UCITOJIb30BaHUE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS W ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, PELIEHUE IKCIIEPUMEHTANIBHBIX 3aJay [0 TeMaM
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs Ba)KHEWINMX BeEIlIEeCTB (Ha MpUMEpEe MPOU3BOJICTBA aMMHUAKa, CEPHOM
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMu# B pa3BUTUU MEIULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIB30BaHUs MPEMAPaTOB OBITOBOM XMMHUU B TOBCEIHEBHOM KU3HMU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMmuKa.
Marepuansl 11 35eKTpoHuky. HanoTtexHonoruu.

Pacuérnrlie 3agauu.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KOTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, A0JU BBIXOJIa MPOYKTa PEAKIIMUA OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTACIBHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHu3M, SKocucTema, ornocdepa, MeTaboInu3M, MaKpO- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pPECYPCHL.

TexHoJIOrrsI: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUTYpPrusi, CTPOUTEIbHBIE
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NnpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHUATIOB, AJIECKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpa)karoT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OTbITA TO3HABATEIBHONM M TMPAKTHUYECKOU JIE€SITEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

YBOXEHHUSI K IPOILECCY TBOpYECTBA B OOJACTHM TEOPUM M IMPAKTHYECKOIrO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYE€HUHU U MOCIEYIONIEM aHaIu3e
MH(pOpMAaIMH O NEPEAOBBIX TOCTHXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMHUH;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHUS IIECHHOCTEW 370pOBOTO MW Oe3omacHOro o0pa3a IKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NMOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO Poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYAY, JIOJAM TPYyla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymer mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) DK0JI0THY€ECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH I1E€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KAK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIie;

MOHUMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHNS;



AKTUBHOTO HENPUATHS JICUCTBUH, NPUHOCIIIUX BPEH OKpYyXKaOUIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OIIbITA JICSITEIbHOCTH AKOJOTUUECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

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

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
UUBUJIA3AIMA: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIA B CO3JaHUU
HOBOM 0a3pl MaTepuadbHON KYyJIBTYPhI, B PEIICHUH TJI00aTBHBIX MpoOIeM
YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPhEBOM, SHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICUCHHH YCJIOBHUI
YCHEITHOTO TPYJa U IKOJIOTUYECKH KOM(OPTHOM KM3HU KaXKI0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOJO0B
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HMCIOJIB30BATh
moJIydaeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPA H
IIPOUCXOANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HaYUYHBIX (DAKTOB ¥ MMEIOIIUXCS JAHHBIX C IEJIbI0 TOJYYSHUS JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XWMUYECKHE 3HAHHUA JIJId
pelIeHus MpoOeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;

WHTEPECA K MO3HAHUIO, UCCIICIOBATEILCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO H
caM000pa3oBaHMIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH 10 XHMHHU B
COOTBETCTBUM C KU3HEHHBIMH TTOTPEOHOCTSIMU;

UHTEpEeCa K OCOOCHHOCTSAM TpyAa B Pa3IudHBIX cdepax MpodecCHOHATBHON
JIEATSIILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



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

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYUYHBIE MOHATHUS, OTPAXKAIOLIUE
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,
TEOpUsl, UCCIIEA0BaHNE, HAOTIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEPCAJIbHbIC Y4EOHBIC
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

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

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

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

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESITEIBHOCTH C TOCTABIECHHBIMHU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA JUIsl OOBSICHEHUS! OTICIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKHUX PEaKIUil;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckasi (popMyIia, ypaBHEHHUE XUMUYECKOU peaKIuu
— MPU PELICHUH Y4YEOHBIX MO3HABATENIbHBIX M MPAKTUYECKUX 3aj]ad, NPUMEHSTbH



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

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE T1eCTBUA:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHWUS W  TPOBEICHUS
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJbTaTOB UCCIICAOBAHMS,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHUS TPAKTUICCKUX 3a/1a4, TPUMEHEHHUIO Pa3INIHBIX METOIOB
MIO3HAHMSI.

3) paboTa ¢ nunopmaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBAaTh WH(POPMAIUIO PA3IUYHBIX BUIAOB U (OpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMIPOTHBOPEUYUBOCTH;

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 1 Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

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

WCITOJIH30BaTh HAYYHBIHN S3BIK B KAYECTBE CPEJICTBA MPU Pad0TE ¢ XUMUICCKOU
nHpopManueit: MPUMEHSATh MEXIPEAMETHBIC ((PU3HUYECKHEe M MaTeMaTHUYECKHE)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble I[eﬁCTBHHI



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJHEHUHU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COTJIACOBAHUS MO3ULHAA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE JeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM y4eOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Hauboiee
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

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha yriayOJIEHHOM
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
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHCHHIO 3HAHUN B PA3NMMYHBIX Y4EOHBIX
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 3HAUYEHWW OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JJaHUM HOBBIX MATEpPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEKa, a TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBbIO
U IIPUPOJHOM CpeLe;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe MOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKHCJICHUS, XUMUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuyeckas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCIIOPOJI- U a30TCOJIeprKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOCHHsSI OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpAIICHUS DHEPrUM TPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MHPOBO33DEHUYECKHE 3HAHUS, JEKAllUe B OCHOBE
NOHUMAaHUS MPUYMHHOCTHU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUN; TTPEICTABIICHHUS O
MEXaHM3Max XHUMHYECKUX PpEeaKIUi, TEPMOJUHAMUYECKUX U KHUHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUsl, O B3aMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MoJIeKyJax (MHIYKTUBHBIA U Me30MepHbId 3ddekTri, opueHtantsl | u Il pona);
(akToONOTrMYEeCKNE CBENCHHUSI O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U 0OE€301acHOM
MCIIOJIb30BAaHUM BaKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX IPUHIIMITAX XUMUYECKOTO TPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, ITIepEepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHM,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEACTBOM  COCTaBIICHUS
ANEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3YyUYCHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpPEICTaBUTENCH OPraHUYEeCKUX BEIECTB (ITUJIEH, AlleTUJIEH, TOIYOJI, TJIMLEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIMH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUIIWH, JUBUHUI, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
opranuuyeckux BemecTB A. M. bytnepoBa jisi 0ObICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: AIKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaIMEHOB, 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 ~ TE€HETHUYECKYI0  CBSI3b  MEXKJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT
KpaTHOCTH U THUINA KOBAJIEHTHOW CBS3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
MIPUMEHEHHUE IPOJIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI PUMEHATH OCHOBHBIE OTIEPAIIUU MBICIUTEITHLHOM
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSMU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpMUPOBAHHOCTh YMEHUM: TPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyram
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (POPMYIIBI
BEILIECTBA 10 M3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHOM JICSATEILHOCTH YEIOBEKA, CBA3AHHOM C IepepabOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

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
0e301MacHOro OOpallleHWs ¢ BEIIeCTBAMH MW JIabopaTOpHBIM 000OpYIOBaHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUECKH IEJIECO00Pa3HOTO TMOBEICHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazaTtens [TK;

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

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHPOPMALIUU B Pa3IMYHBIX UCTOYHHKAX (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

[IpenmerHble pe3ynbTaThl OCBOCHMsSI Kypca «OOmias 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 PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
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 OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370pPOBBIO M TPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANHM, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKAas PeaKlus, pPacTBOpP, IJIEKTPOJIUTHI,
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 IUCCOLMAIUM, TEPUOIUYECKUN
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, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUYUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUS] O MEXAaHM3MaX XHMHUYECKUX PEAKUUN, TEPMOJUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM MACATEIbHOCTH 4YeJIOBEKa, OOIIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

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



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

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKON CBS3M U THUMA KPUCTAUIMUYECKON pemeTKku, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIacCU(PUIUPOBATH: HEOPIaHUUECKHUE BEILIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupyronmx BeIIeCTB, TEIJIOBOMY 3(QeKTy peakuuu, U3MEHEHHUIO0 CTereHei
OKHUCJICHHMSI DJIEMEHTOB, OOpAaTMMOCTH, YYacTHIO KaTaju3aropa W JIpyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

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

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO MEPHOJOB
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 XMMHYECKUX AJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOUCK;

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

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOrO 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 yMEHHUS 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 BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICJICHHBIN ), UCTIOJB3yEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHUEHTPALIUS»;
MAaccChl BEIIeCTBa WM 00bEMA 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 AHMCCOIMAIMU; 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 YMEHHUH: CaMOCTOSTEIIbHO IUTAHUPOBATh U TMPOBOJIWTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pasTUYHBIX  (AKTOPOB HA CKOPOCTh XMMHUUYECKOW pEaKIHWH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ymbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh W  OIEHWBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPAaTOPHBIX XUMHYECKUX
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 HEOPraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJTM3UPOBATH XUMUYECKYIO HHGOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOTOOOpasme
1.2 P - P 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUeHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHNEe O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bunel u3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE A(PDEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o kiaccuUKauu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMECHCHUE aJIKAaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenue pacuéTHbIX 3a7a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJSAIIUX B €0 COCTAaB.
CucreMaruzanys 1 00001IeHEe 3HAHUI 10
TeEMe

14

AJIKEHBI: TOMOJIOTHYECKHH psJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKue 1 XMMHIECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CnocoObl MOJIY4YCHUS U IPUMCHCHUC aJIKCHOB




[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue FTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemienne pacuéTHbBIX 3aa4 Ha OTIpE/ICIICHUE

18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA
AJKaTMeHbl: CONPsDKEHHBIE, N30JIMPOBAaHHbIE,

19 KyMynupoBaHHbie. OCOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
TIMEHOB

21 CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
aITKaJIMeHOB
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as

99 (dbopmyna, HOMEHKIIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL,
(bu3uvecKue CBOMCTBA

23 XUMUYECKUE CBOWCTBA AIKMHOB

24 KauecTBeHHbIE peakiy Ha TPOHHYIO CBSI3b

o5 CriocoObl 1oTyueHus: ¥ IpUMEHEHUe
AJIKHOB

26 Pemenue 3agau: pacy€Tsl IO ypaBHEHUIO
XUMHUYECKOHN peakinu

97 CucremaTu3anus 1 00001IeHHEe 3HAHUN IO
TEMe
ApeHbI: TOMOJIOTUYECKUH P, oO1Iast

28 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

INPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI




OeH30I1a U ToJIyou1a, UX (GU3NIECKue
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHECHMS, OKUCIICHUE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIa
Pemrenne pacu€THBIX 33724 Ha OTIpe/ICIICHNE

32 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIeCTBA

33 CriocoObI mosTy4eHHs ¥ IPUMEHEHNE apeHOB

34 I'eHeTHYeCKas CBA3b MKy PA3THIHBIMH
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. CucreMaruzarus u 00001eHne
3HaHUU 0 TEME

36 [Ipuponnsiii ra3. [lomyTHbie HEPTIHBIE Ta3bI

37 KaMeHHbIi yroyibs 1 IpOayKThl €ro
nepepaboTKu

38 Hedtb 1 ciocoOnI €€ mepepaboTKH.
[IpumeHnenue nNpoIyKToOB nepepadoTku HedTr

39 I'eneTnueckas CBS3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
["anoreHONpPOU3BOIHBIE YTIIEBOIOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEAKIIUU 3aMeIICHUS

rajorcHa




41

JeicTBue 1ienoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiicteue
JIUTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamys 1 00001eHrEe 3HAHUI 110
pazneny "VYrieBoaopoasr"

43

KonTtponsHas paboTa o teme
"YrneBonoposr”

44

HpeI[eJ'II)HI)Ie OJHOATOMHBIC CIIMPTHI:
rOMOJIOTMUYECKUH psifl, oOmmast popmyna,
CTpOEHHUE MOJIEKYII, U30MEepHs,
HOMEHKJIaTypa, Kiiaccudukanus, Gu3ndeckue
CBOMCTBA

45

XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOATOMHBIX CIIMPTOB

46

CriocoOblI moTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTsie 3¢hupbl: HOMEHKIIATYpa U
HU30MepHsi, 0COOCHHOCTH (PU3UIYECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CIIUPTHI: ATHJICHIITUKOJIb U
TJIMIEPHH, UX QU3MYECKHE B XUMUUYECKHE
CBOMCTBA

49

CriocoOBbl MOJIYy4YCHUS U TPUMCECHCHUC
MHOI'0A@TOMHBIX CIIMPTOB

50

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYEeCKHe
cBoiicTBa. TOKCHUHOCTH peHoa

51

XuMHYecKue cBoiicTBa (heHoa

52

CrniocoObl mostyyeHust 1 mpuMeHeHne (peHona




53

[Ipaktuyeckas padora Ne 2. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"Criuptel 1 peHoB"

54

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
TEME

55

AJH)I[CFI/IZ[I)I M KCTOHBI: 3JICKTPOHHOC
CTpOeHUE KapOOHUIILHOU T'PYIIIHI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmya,
M30Mepusi 1 HOMEHKJIaTypa

56

AJNBACTUIIBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKINH TIPUCOCTUHEHUS

57

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBECHHBIC
PEaKIMU AJIbACTUAOB U KETOHOB

58

CrocoObl MOTy4YeHUs albJACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKYJT

60

N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nvecKue CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIOT

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KUCIIOT

63

OcoOGeHHOCTH CBOMCTB: HETIPEIENIbHBIX U
apoOMaTUYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX




kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI mosTy4eHHs U IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHYECKUN PIJI,
obmas Gopmyna, u30Mepusi U HOMEHKIIATypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upos

68

Pemenue pacu€THbIX 3a/1a4: 10 YPaBHEHHIO
XUMHUUYECKON PEaKIuH, Ha ONIPECIICHUE
MOJIEKYIIAPHON (DOPMYITBI OPraHUIECKOTO
BEIIleCTBA

69

[Ipaktuueckas padota Ne 3. Permenue

9KCIEPUMEHTAJIbHBIX 33/1a4 110 TeME

n n
KapGonossie kucnotel. CrioskHbIC AUPHI

70

XKupsr: crpoenue, pu3nvecKue u
XUMUYECKHUE CBOMCTBA (TUAPOIIN3)

71

Oco0eHHOCTH CBOICTB KHUPOB, COJIEPKATNX
OCTaTKH HEIPeIeIbHBIX KUPHBIX KHCIIOT.
Kupsl B mpupoe

72

MbLta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mootee nerictsue. [Tonstue o
CUHTeTHYeCKUX Moromux cpeactax (CMC)

73

I'eneTnyeckas CBA3b YrIJIEBOAOPOAOB U
KHUCJIOPOACOACPKAINX OPraHUICCKUX
BCIICCTB




Pacuérel 0 ypaBHEHUSAM XUMUYECKUX

74 .
peakuuit

75 CucremaTtu3zanus 1 000011eHHE 3HaHU IO
TeEMe
OO6mrast XxapakTepuCTUKA YTJIEBOJIOB U

76 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
MOJIMCAXapH/Ibl)

77 Monocaxapuabl: pu3nyecKue cBOMcTBa 1
HaX0XJICHUE B TIPUPOJIC

78 [TpuMeHeHHe TIIFOKO36I, €€ 3HAYCHUE B
KU3HEJCATCIILHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a.

79 HaxoxaeHue B pupo/ie ¥ IpUMEHEHUE
JcaxapuioB
[Tonucaxapupl: CTpoeHUE MAKPOMOJIEKYIL,

80 (bu3UYeCcCKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsaTre 006 KCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a7a4 Ha ONpe/ieTICHIE

82 JIOJIM BBIXO0J1a TPOJYKTA PEAKIH OT
TEOPETUYECKH BO3MOKHOTO

83 CucremaTu3zanus 1 0000IIeHHEe 3HAHUI IO
pasneny
KonTtponbHas pabota no teme

84 "Kucnopoaconepxaiue opraHu4ecKkue

coequHeHus"




85

AMUHBL: KTacCU(pUKAINS, CTPOCHUE
MOJIeKyYI, o0mas opmMysa, H3o0Mepus,
HOMEHKJIATypa 1 (PU3UUECKHEe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(paTHIeCKuX
aMUHOB

87

AHWINH: CTpPOEHUE aHWINHA, 0COOEHHOCTU
XMMHMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObl nostyuyeHus: U IpUMEHEHUe
anupaTUHIECKUX aMUHOB

89

AMHHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepus,

¢dusuveckue corictBa. OTeIbHBIE
MPEJICTABUTENN O-AMHUHOKHUCIIOT

90

XuMHYecKnue CBOMCTBA aMUHOKUCIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOIIU3 NENTUI0B

91

Bbenku xak mpupoHbIe TIOJTHUMEPHI;
CTPYKTYpPBI OCITKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A3oTcoIepKaIIe reTePOIUKINYECKHAE
coenuHeHUS. HyKITIeMHOBBIC KHCIIOTHI:
COCTaB, CTPOEHHE U OMOJIOTHYECKAs POJIb

94

[IpakTuueckas pabota Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
"A3zoTconepxaiiue OpraHun4ecKue
coenuHEHHS"

95

IIpaktuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME

"Pacnio3HaBaHne OpraHMYeCcKUX COeAMHEHUI"




96

KonTtposnsHas paboTa 1o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEPHU3aLUs U
MTOJMKOHACHC AU

98

[Tnactmaccel. YTunuzaius u nepepadoTka
IlacTUKa

99

DnacToMepsl: HATYpaJbHbI CUHTETUYECKNE
Kayuyyku. Pe3una

100

BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunretTnyeckue. [lonrmepsl cnienuaibHOTO
Ha3HAYCHUSA

101

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

102

O060011eH1Ee U CUCTeMAaTHU3alUs U3YYeHHOTO
Marepuaia no teme ""BbhICOKOMOJIEKYIsIpHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoasubie | IlpakTHueckue 06pazoBaTENBHbIC
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
aJIeMeHT. M30ToIbI
9 CtpoeHnue MeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukarnus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenvnie >eKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DNeKTpOHHBIC KOH(PUTYpaIIUU HOHOB. 1
DIEeKTPOOTPHUIIATEILHOCTh
[Tepuoanueckuii 3akoH u [lepuoandeckas
7 cHucTeMa XMMUYeCcKuX 3jeMeHToB /. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
8 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1

MPOCTBIX U CJIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuogam




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsipHOTO 1
HEMOJIEKYIISIPHOTO CTpOeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOWCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAx

15

HctunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BellecTa',
"MoJIsipHasi KOHUEHTpauus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

CucreMmarusanus U 0000ILIeHYE 3HAHUN 110
TEME

20

KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHoroo6pasue BemiecTs"”

21

Krnaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
Tepmoxumuueckre ypaBHEHUS

23

Borurcnenus mo ypaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u xatanuszatopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckas paborta Ne 1 mo Teme "BnusiHue

pasIUyYHBIX (HAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu"

27

OO6patuMble U HEOOpPATUMBIE PEAKLINH.
XHUMHUYECKOE PaBHOBECUE

28

IIpaktnyeckas padora Ne 2 o teme "BnusHue

pa3nu4HbIX (JaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"




DnekrponuTudeckas auccounanus. CuiabHbie

29 u crnadble AMeKTpoauThl. CTeneHb
JIACCOLIAIIAH
Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pactBopa

31 I'maponns coneit. Peaknuu, npoTtekaroniye B
pacTBOpax dJIEKTPOJIUTOB
[Tpaktuueckast padota Ne 3 o Teme

32 "XUMHUYECKHE PEaKIU B pacTBOPax
AIEKTPOIUTOB"

33 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
Baxnaenmme oKUCIUTENN W BOCCTAHOBUTEITH

34 MeTtop 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHbIX THIIOB

38 CucreMaruzanys 1 00001IeHrEe 3HAHUI [0
teme "XuMHUeCcKre peakiun"

39 KontponbHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxxenne HemetaiioB B [lepuoanueckoi

40 CHUCTEME XMMUYECKHuX 3j1eMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3nUecKue CBOMCTBA HEMETAJIJIOB

41 ANoTpomnus HEMETaUIOB (Ha puMepe

KHCIopo/a, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'napuabl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
rajoreHoB
JlaGopaTopHbIe U TPOMBIIICHHBIE CTIOCOOBI

45 noJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUH
[IpakTueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
"T"amorensr"
Kucnopon: mabopaTopHbie ¥ IPOMBIIIJICHHBIE

47 crocoObI MOJTyYeHus, PU3NIECKue u
xuMuueckue cporcta. O30H. [Ipumenenue
KHCJIOPOJIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4u pa3auvHBIX THIIOB
Cepa: HaxOXJICHHUE B IPUPOJIC, CITOCOOBI

50 noJtyueHusi, Gu3NIeCcKue U XuMUIeCKHe
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnopoacoaep:xaiiue COeJUHEHUSI CEPBI.

OCOoOeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




53

[Ipaktudeckas padora Ne 5. Pemenue
JKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMe "Cepa u
e€ coequHeHus"

54

A3OT: HaX0XkJACHHE B MPUPOJIC, CITIOCOOBI
MOJTy4eHUs1, GU3HUSCKUE U XUMUICCKHEC
CBOMCTBA. AMMHAK, HUTPHJIbI

55

Kucnopoacoaepxariye cCoOeTUHEHUS a30Ta.
OCO0OEHHOCTH CBOMCTB a30THOU KHUCIIOTHI

56

[IpumeHeHue a30Ta v €ro COeTMHEHU.
A30THBIE y10OpEeHUS

57

®docdop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI
IIOJIYyYCHHA, (1)I/ISI/I‘ICCKI/IG U XUMHWYECKHE
cBoiictBa. ®ochuasl u pochun

58

Oxkcunpl hochopa, pochopcoaepxarniue
kucioThl. Cost pochopHOM KUCTOTHI

59

[Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHUs

60

[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"

61

Yrieposa: HaX0XKACHHUE B IPUPOJIC,
AJUIOTPOITHBIE MOTU(PUKALINN; PU3UUECKHUE U
XUMHUYECKHUE CBOMCTBA, IPUMCHCHHE

62

Oxcup yriepoaa(ll), okenn yraepoma(1V),
yroJibHasi KUCIIOTa U €€ COJH

63

Pemenune 3amau Pa3JINYHBIX TUIIOB




Kpemuuii: HaxoxJIeHUE B IPUPO/IE, CIIOCOOBI

64 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
CWJIMKATHI

66 [IpuMeHeHne KpeMHUS U €r0 COECAMHEHM.
Crexio, €ro noyy4eHue, BUbl CTEKIIA

67 Pemenue 3a1a4 pa3InaHBIX THIIOB

68 CucremaTtu3zanus 1 000011eHHEe 3HaHUH IO
teme "Hemerammnsr"

69 KoHuTpoasHas padora o Teme "HemeTaysr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanueckoit

71 CUCTEME XMMHUYECKHUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHUKE

73 CmuiaBsl MeTaiioB. Koppo3us meramios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUYECKUH Pl HAIPSKEHUM

75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHUS
METaJJIOB
OOmas xapakTepucTuka MeTayuioB | A-rpymisl

76 [leproauveckoil CUCTEMbI XUMUYECKUX

a71eMEeHTOB. HaTpuii 1 KaJnii: oiay4eHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOICTRA,




HpI/IMeHeHI/Ie HpOCTBIX BCIICCTB U UX
COEIMHEHUI

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHYECKUX JIEMEHTOB. Maruui v KajabLHid:

" MoJTydeHue, GU3NICCKUE M XUMUICCKHEC
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUI

78 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79 AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
AMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA

80 QTIOMUHUS, THAPOKCOKOMITIICKCHI AJTFOMUHHS,
WX IPUMEHEHUE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[IpakTrueckas padota Ne 7. Permenue

82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Metauibl I1aBHBIX OATpymm"”
OO01as XxapakTeprucTUKa METaI0OB MOOOYHBIX

83 noarpymmn (b-rpymm) [Tepuoauueckoit
CUCTEMbI XUMHUYECKUX IIEMEHTOB

84 du3nyecKkue U XUMUYECKHE CBONCTBA XpoMa U
€ro COeIMHEHH, UX PUMEHEHHE
Baxkneiine coeiuHeHUs MapraHiia.

85 [lepmaHranar kanus, €ro OKUCIUTEIbHBIC

CBOICTBA




dusnueckre 1 XUMHUYECKUE CBOMCTBA JKEJIe3a

86 u ero coenuHeHui. [loydenne u npumMeHeHue
CILIaBOB XeJle3a

87 DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIH U
€€ COeIMHEHUH, UX IPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U

88 €r0 COeTMHEHHI, NX TIPUMEHEHHE.
' 1pOKCOKOMITIEKCHI IMHKA
[IpaxTnueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"MeTaibl TOOOYHBIX MOATPYHH"”

90 Pemenue 3a1a4 pa3mmyHBIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3alUs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN pabOTHI,
KOPPEKIIUS OITHO0K
Ponp xumun B oGecrieueHuN yCTOWYUBOTO

94 pasButus yenoBeuecTBa. [loHsTHE O HAYUHBIX
METO/IaX MCCIIeI0BAaHNUs BEIIECTB
HayuHble npuHIUIIBI OpraHu3aIiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYESHHUS
BYKHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsI3HEHUE OKPYXKaIOLIeH
CpEIBl U €ro NOCIEACTBUSA

97 XUMUS U 3]I0pOBbe YeoBeKa. JIekapcTBeHHbIE

cpencraa




98 Xumus v, Poiab xuMun B o0ecrieueHnu 1
MUILIEBOM OE30IIaCHOCTH

99 KocMmernueckue u mapproMepHBIE CpeACTBa. 1
BrerToBas xumus
XHMHS B CTPOUTENBCTBE. BaskHenmne

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl

101 XuMHs B CEIBCKOM X03siiicTBe. Oprannyeckue 1
Y MUHEpaJIbHBIE YI0OpEHUS

102 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noA penakuuei Jlyauna B.B., O0miecTBo ¢ orpaHUuE€HHON OTBETCTBEHHOCTHIO

«IPODAy»; AkinonepHoe odiectBo «M3aarensctBo «IIpocremnienue»

Xumus, 10 kmace/ Epemun B.B., Ky3emenko H.E., [lpo3aoB A.A., Jlyaun B.B.;
nox penakiueit Jlyauna B.B., O0611ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODAy»; AknonepHoe odmiectBo «M3narenbcTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumus Meroaudeckoe mocooue —
0a30BbIi ypoBeHBY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O011ast XuMHs B TeCTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTponbsHbie 1 mpoBepoUYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kimacc:

HactonpHas kaura mis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.



6. O.C.I'abpuensn, I[1.B.Pemeros, U.I".OctpoymoBa «3agauu 1o XUMHUHU U
cnoco0kbl ux pemeHus» - M.: «lpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypodHble IJIaHbl 10 y4eOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmace», - M.:
Oxk3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMoB «XMMHUYECKHUI IKCIIEPUMEHT B T1Kose 11

kiace»; - M.: Ipoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» 1 caliT 1js yaurtess «51 uay Ha ypok
XAMUNY

http://him.1september.ru Enunas xomnekuus L{OP: [IpeamerHas KoeKuus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o6meo0pa3oBaTeIbHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmnkbepoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUS: SJICKTPOHHBIA YISOHUK IS

CpEIHEN IIIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUTEK: XUMHUSI
http://www.chemistry.ru Juctaninonnas oJuMIiaza mo XUMHUU:

TEJIEKOMMYHHKAMOHHBIM 00pa30BaTebHbINA POEKT



IIpunoxenne Nel.

BocnnraresibHbIe LeJIN U 3aa4M PH 00y4YeHUH NpPeIMeTa eCTeCTBeHHO-HAYYHas

rpaMoTHOCTh Ha 2023-2024 y4eOHblii roa.

CoBpeMeHHbIN pOCCUICKUI 00IIEHAMOHANIbHBIN BOCIIUTATEIbHBIN Heal —

BBICOKOHPAaBCTBEHHBIN, TBOPYECKHM, KOMIIETEHTHBINA I'pak1aHuH Poccun, npuHUMaromun

cyap0y OTedecTBa Kak CBOIO JTMYHYIO, OCO3HAIOIINI OTBETCTBEHHOCTH 3a HACTOSIIEE

Oyayliee cTpaHbl, YKOPEHEHHBIN B TYXOBHBIX U KYJIbTYPHBIX TPAAULIUIX

MHOT'OHAIIMOHAILHOTO Hapoaa Poccuiickon @enepannu. B COOTBETCTBUM C 3TUM HIEATIOM H

HOPMAaTHUBHBIMU MMPAaBOBBIMU akTamMu Poccuiickoii @enepanuu B chepe 0Opa3oBanHus, Hedb

BOCIMTAHUSA 00YJAIOIIUXCS B IIKOJIE:

Pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIIOBHM JUIs CAMOOTIPEIEICHUS U COLMATIN3AIUU Ha
OCHOBE COLIMOKYJBTYPHBIX, TYXOBHO-HPABCTBEHHBIX [IEHHOCTEN U MPUHATHIX B POCCUICKOM
oOu1ecTBe NMpaBU U HOPM NOBE/ICHUS B UHTEpEcax YeJIOBEKa, CEMbH, 00I1IeCTBA U
roCyAapcTBa;

(dbopMupoBaHHE y 00Y4aIOIIMXCs UyBCTBA MAaTPUOTU3MA, IPAKJIAHCTBEHHOCTH, YBAXKEHUS K

namsTu 3aluTHUKOB OTedyecTBa 1 nojBuram I'epoeB OTeuecTBa, 3aKOHY U IIPABOIIOPSJIKY,

YeJI0BEKY TPyJla U CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUS, OEpExKHOTO0 OTHOIIEHHS K

KYJIbTYPHOMY HACJIEUIO M TPAIULIMAM MHOIOHAIIMOHAIBHOTO Hapoaa Poccuiickon

denepannn, NpUPOJIE U OKPYXKAIOLIEH Cperie.

Konkperun3zanus oOmieil e BOCIUTaHHs MPUMEHUTENIBHO K BO3PACTHBIM OCOOEHHOCTSIM

IIKOJIbHUKOB MO3BOJISIET BBIIECIUTH B HEW CIIEIYIOIINE L[EeBble IPUOPUTETHI,

COOTBETCTBYIOIIHE TPEM YPOBHSM 00I11ero 00pa3oBaHus. ITO TO, YEMY IPEICTOUT yIIENSTh

IIEPBOCTENIEHHOE, HO HE €IMHCTBEHHOEC BHUMAHHUE:

B BocnnuTaHuM gereii MOAPOCTKOBOr0 Bo3pacTa (YypoBEHb OCHOBHOIO OOIIEro

00pa30BaHus) TAKUM NIPHOPUTETOM SIBIISETCS CO3AaHUE ONaroNnpHUsITHBIX YCIOBUH JUIS:

— CTaHOBJIEHHs COOCTBEHHOM KU3HEHHOM MO3UIMU MOAPOCTKA, €TO
COOCTBEHHBIX [IECHHOCTHBIX OpPUEHTALINH;

— yTBEpXKJeHHs ce0sl KaK JIUYHOCTh B CUCTEME OTHOILIEHUH, CBOMCTBEHHBIX
B3POCIIOMY MHUDY;

— Pa3BUTHSA COLMAIBHO 3HAYMMbIX OTHOIIEHHUH IIKOJIBHUKOB, U, IPEXKIE BCETO,
LIEHHOCTHBIX OTHOILICHUN

3. B BocnmuTaHMH /1eTeil IWHOIIeCKOTo Bo3pacTa (YpOBEHb CPEHETO 00IIETro

00pa30BaHus) TAKUM IPHOPUTETOM SIBJIAETCS CO3AaHUE ONaroNnpHUsTHBIX YCIOBUH JUIs:

— IpuoOpeTeH sl IIKOJbHUKAMH OIIbITa OCYILECTBIICHHS COLIMATIbHO 3HAUUMBIX JIEJT;

— )KM3HEHHOTO CaMOOIIpe/IeNIeH s, BIOOPA JaIbHENUIIEro AKU3HEHHOTO MTyTH, KOTOPBIN

OTKPBIBAETCS MEepe] HUIMU Ha IIOPOre CaMOCTOATEIbHON B3pocCioi xu3Hu. Crenars

IIPaBUJIBHBIN BHIOOP CTapIIEKIACCHUKAM IIOMOKET UMEIOLIMIACS Y HUX peaslbHbIN

IIPAKTUYECKUN OIBIT, KOTOPBIM OHU MOTYT IPUOOPECTH, B TOM YHUCIIE U B LIKOJIE.

3agayamMu BOCIUTAHMSA 00yUalOIIKUXCS B LIKOJIE SIBJISIOTCS:

YCBOECHHE MU 3HAHUM, HOPM, JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH, TPAIULINM,

KOTOpBbIE BBIpabOTano poccuiickoe o0I1ecTBO (COLMaNbHO 3HAUUMBbIX 3HAHUM);

—  (opmupoBaHue U pa3BUTHE MO3UTHBHBIX JIUYHOCTHBIX OTHOLIEHUN K 3TUM HOpPMaM,
LEHHOCTSIM, TPAJULIUAM (UX OCBOCHHUE, IPUHATHE);

—  NpHOOpEeTEeHHE COOTBETCTBYIOIIETO ITUM HOPMaM, [IEHHOCTSIM, TPaULUsIM
COLIMOKYJITYPHOTO OTIBITA MOBEJICHHS, OOIIEHUS, MEXXIIMUHOCTHBIX U COLUAIBHBIX
OTHOILIEHHH, MPUMEHEHUS TOTy4YEHHBIX 3HaHUI U CPOPMHUPOBAHHBIX OTHOIIEHUH Ha
IIPaKTHKE (OIbITa HPABCTBEHHBIX ITOCTYIKOB, COLIMAIIBHO 3HAYUMBIX JIEI).

— JIOCTH)KEHHE JJMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHSI 0011€00pa30BaTENbHBIX MPOTPaMM
B cootBeTcTBUU ¢ DI'OC HOO OO0 COO.



Peanu3oBbIBaTh MOTEHIMAI KJIACCHOTO PYKOBOJICTBA, CIIOCOOCTBYS (POPMUPOBAHHIO Y
KJIACCHBIX PYKOBOJHTEJCH TEOPETUUECKOM U MPAKTHUECKOM 6a3bl s
MOJIEJIMPOBAHUS CUCTEMBI BOCIIUTAHUS B KJlacce

Peanu3oBaTh BocnuTaTeNbHBIE BO3MOXHOCTH OOLICIIKOIBHBIX KIIFOUEBBIX €T,
MOJIEP’KUBATH TPAIULUHU X KOJIJIEKTUBHOTO IJIAHUPOBAHUS

Hcnonb30BaTh B BOCOUTAaHUU JETEH BOZMOKHOCTH IIKOJIBHOIO YpOKa
WHunuupoBatk, N0 1€p>KUBaTh U Pa3BUBATh CUCTEMY IIKOJIBHOTO CaMOYIPABICHUS
Ha YPOBHE LIKOJIbI U KJIIACCHBIX COOOIIECTB

OpranuzoBath paboTy ¢ POIUTENIIMU, HAIIPABJICHHYIO HA COBMECTHOE pPEIICHHE
po0sieM JTUYHOCTHOTO Pa3BUTHUS JIeTel

®opMUpPOBaTh HOPMBI COLIMAIEHOTO MOBEJEHM S, YBAXKUTEILHOTO OTHOLIECHHS K
3aKOHY, XapaKTEpHOTO JIJIsl TPaXk/1aHCKOTO 00I11ecTBa COOMIOACHUS U 3aIUTHI [IpaB U
cBO0O/T YeJIOBEKA U TPaKIaHIHA

Oxa3bIBaTh MOAJEPHKKY JETCKUM OOIECTBEHHBIM OPraHU3AIMsIM U 00bEAMHEHUSIM
PeanuzoBath notenuan unterpauuu /10 1 BHEYpOUHOU AESITETLHOCTH
OpranuzoBath Ipo(OpUEHTAMOHHYIO paboTy ¢ 00y4aromUMCs, OKa3bIBas UM
TTOMOTIIh ¥ TOJIEPXKKY B MpoIiecce BhIOOpa Mpodeccuu.

Peanuzarust mocTaBieHHBIX 3a71a4 MO3BOJIUT OPTaHW30BaTh HHTEPECHYIO, TTOJIE3HYIO,
COIMATPHO-HAMPABIEHHYIO M COOBITHHHO-HACBIIIEHHYIO KU3Hb JIETeH U MeJaroros.

1.2. HanpaBjieHUs1 BOCIIMTAHUA

[IporpaMmMa BocTHTaHHS peaM3yeTcsl B €IMHCTBE YyIeOHOM

Y BOCIUTATEIbHON ACITEIbHOCTH 00pa30BaTeIbHOM OpraHU3aluy M0 OCHOBHBIM
HanpasieHusM Bocriutanus B cooTBeTcTBUM ¢ ®I'OC HOO u oTpakaeT rOTOBHOCTh
oOyuaronuxcs pyKoBOJCTBOBAThCS LIEHHOCTSIMU U IPUOOpETaTh MEPBOHAYAIBHBINA OTIBIT
NeSITeIbHOCTH Ha UX OCHOBE, B TOM YHCJIE B YaCTH:

1)

rPakAaHCKOr0 BOCIIMTAHHUSA, CTIOCOOCTBYIONIETO (POPMUPOBAHHIO POCCHICKOM

TPaKIAaHCKOW UJIEHTUYHOCTH, TPUHAIC)KHOCTH K OOIIHOCTH TpaxaaH Poccuiickoit
denepanun, K Hapoay Poccuu kak MCTOYHMKY BiiacTd B PoccuiickoM rocyaapcTse u
CyOBEKTY ThICSIYENIETHEH POCCUICKON TOCYIapCTBEHHOCTH, YBOXKECHHS K ITpaBaM, CBOOOIaM U
00s13aHHOCTSIM I'paKaaHnHa Poccuu, mpaBoOBOM U MOJTMTHYECKOW KYJIbTYPHI.

2)

NAaTPUOTUYECCKOI0 BOCIMTAHUA, OCHOBAHHOI'O Ha BOCIIMTAHUA JIFOOBH K poaHOMY

Kkpato, Pogune, cBoeMy Hapoay, yBaxkKeHHsI K ApyruM HapojaaMm Poccun; ncropudeckoe
npocBeleHne, popMupoBaHre POCCUUCKOT0 HAIIMOHAIBHOTO HCTOPUUECKOTO CO3HAHMS,
POCCHIICKON KyJIbTYPHOH HIEHTUYHOCTH.

3)

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA Ha OCHOBE HYXOBHO'HpaBCTBeHHOﬁ

KyJIbTYpbl HapoZoB Poccun, TpaauinoHHBIX penuruii HapoaoB Poccun, hopmupoBanue
TPAAULIMOHHBIX POCCUMCKUX CEMEMHBIX IEHHOCTEN; BOCIIMTAHUE YECTHOCTH, JJOOPOTHI,
MUJIOCEPAUs, CIIPABEATINBOCTH, APYKEIMIOOUS U B3aUMOIIOMOIIH, YBKEHHUS K CTAPILIUM, K
MaMSTH TPEKOB.

4)

ICTETUICCKOI'O BOCIIMTAHUA, CHOCO6CTBYIOH_IGI‘O (I)OpMI/IpOBaHI/IIO 3CTETHYECKOMN

KYJIbTYPbI Ha OCHOBC pOCCHfICKHX TPAAUIIUOHHBIX TYXOBHBIX I_ICHHOCTGI\/’I, npnoneHHe K
JIydinm o6pa3uaM OTCYCCTBCHHOT'O U MUPOBOI'0O UCKYCCTBA.

5)

¢puznueckoro BocnuTaHus, GopMHPOBAHUA KYJLTYPHI 310POBOr0 00pa3a KU3HHU

¥ IMOLMOHAJILHOIO 0/1aronoJIy4usi OpUEHTHPOBAHHOTO Ha (POPMUPOBAHUE KYIbTYPbI
3JI0pOBOT0 00pa3a >KU3HU U SMOLIMOHAIBHOTO OJ1aronoydust - pa3BUTHE (HPU3NIECKUX
CIOCOOHOCTEH ¢ Y4ETOM BO3ZMOKHOCTEH U COCTOSIHUS 37I0POBbSI, HABBIKOB O€3011aCHOTO
MIOBEACHHUS B IPUPOAHOM U COLIMANIBHOM Cpesie, YpE3BbIYaHbIX CUTYALHSIX.

6)

TPYAOBOI0 BOCMUTAHUS, OCHOBAHHOI'O Ha BOCIIUTAHUU YBAXXCHUA K TPYY,

TPYIAIIMMCS, Pe3yJabTaTaM TpyJia (CBOEro U APYrux JitoJiei), OpUeHTaIlMH Ha TPYAOBYIO



JEATeIbHOCTb, OJIy4eHUE MPO(PECCUH, TMYHOCTHOE CAMOBBIPAYKEHHE B IIPOYKTHBHOM,
HPABCTBEHHO JOCTOHHOM TPYJIE B POCCUHCKOM OOIIECTBE, TOCTHKEHUE BBIIAIOIIIXCS
PE3yJIbTaTOB B POGECCHOHATIBHON JEATEIbHOCTH.

7) IKO0JIOTHYeCKOr0 BOCIIUTAHNS, CIIOCOOCTBYIOIIET0 (POPMUPOBAHUIO SKOJIOTHUECKOM
KYJIBTYPBI, OTBETCTBEHHOTO, OEPEKHOTO OTHOIIECHHS K IIPHPO/IE, OKPYXKAIOMIEH cpeie Ha
OCHOBE POCCHICKHX TPAJAUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXPaHBI, 3aIIHUTHI,
BOCCTaHOBJICHHS IIPUPOIBI, OKPYXKAOILIEH CPE/IbL.

8) LHEHHOCTH HAYYHOI'0 MO3HAHMS, OPUEHTHPOBAHHOTO HA BOCITUTAHNE CTPEMIICHUS K
MO3HAHUIO ce0s U IPYTUX JIO/ICH, IPUPOIBI U OOIIECTBA, K MOTYYCHUIO 3HAHHM,
Ka4eCTBEHHOTO 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB W OOIIECTBEHHBIX
noTpeGHOCTEN.

IleneBbie OPHEHTHPHI Pe3yJILTATOB BOCIIUTAHUS HA YPOBHE OCHOBHOIQ 00IIIET0
o0pa3zoBaHus

]_IGJ'IGBBIC OpI/IGHTI/IpBI onpeneneHm B COOTBCTCTBUU C I/IHBapI/IaHTHBIM COI[ep)KaHI/ICM
BOCITUTAHHS 00YJAFOIINXCSI HA OCHOBE POCCHICKUX 0a30BBIX (IPaXKIaHCKHX,
KOHCTI/ITYI_[I/IOHHJIBHBIX) HeHHOCTeﬁ, O6eC1'[e‘-H/IBaIOT C€AMHCTBO BOCIIUTAaHUI,
BOCITUTATEIILHOTO MPOCTPAHCTBA.

IlesieBbIe OPHEHTHPBI

I'paiknanckoe BocnuTaHHue

3HAKOUMI 1 TPUHUMAIOLIIUN CBOXO POCCUICKYIO TPayKJaHCKYIO ITPUHAIEKHOCTD
(MIEHTUYHOCTH) B MOJIUKYIHTYPHOM, MHOTOHAIIMOHAIbHOM M MHOTOKOH()ECCHOHAIbHOM
pOCCcuiicKOM 00111eCTBE, B MUPOBOM COOOIIIECTBE;

MMOHUMAIOIINNA COMPUYACTHOCTH K MPOIIJIOMY, HacToseMy U Oyaymemy Hapoaa Poccun,
TBICAYETIETHEN UCTOPUHM POCCUICKONM rOCYIapCTBEHHOCTH HA OCHOBE UCTOPUYECKOTO
MIPOCBEUIEHUS, POCCUKHCKOTO HAIMOHAJIBHOTO NCTOPUYECKOTO CO3HAHUS;

MPOSIBISIOIINN yBaXKEHUE K FOCYJapCTBEHHBIM CUMBOJIaM Poccun, npa3iHuKam;
MPOSIBIIIONINN TOTOBHOCTH K BBIMIOJIHEHUIO 00s13aHHOCTEN TpakaannHa Poccun, peanuzanuu
CBOMX I'PaXJIaHCKUX MPaB U CBOOO MPH YBAXKEHHUHU MPaB U CBOOO, 3aKOHHBIX HHTEPECOB
JIPYTUX JTIOJICH;

BBIPKAIOLIUI HEMPUATHE JIF0O00M TUCKPUMHUHALIMY TPaXaaH, IPOSBICHUI SKCTpeMHU3Ma,
TEeppOpU3Ma, KOPPYILIUU B OOIIECTBE;

MPUHUMAIOIINN yJacTHe B JKU3HHU Kilacca, 001eo0pa3oBaTesIbHOM OpraHu3aluu, B TOM YKCie
CaMOYIPaBJIE€HNUH, OPUEHTUPOBAHHBIN HA yJAaCTHE B COLMAJIBHO 3HAYMMOM JI€ATEIbHOCTH.

ITaTpuoTnyeckoe BOCIIUTAHHE

CO3HAIOIIHMI CBOIO HAITMOHATIbHYIO, STHUUECKYIO TPUHAICKHOCTD, JIOOSIIIUNA CBOM HApo/I, €ero
TpaJMLINH, KYJIbTYPY;

MPOSIBISIOIINNA YBaXKEHUE K HCTOPUUECKOMY U KYJIBTYPHOMY HACJIEUIO CBOETO U IPYTUX
Hapos10B Poccuu, cuMBoOJIaM, pa3JHUKaM, aMsITHUKaM, TPAIUIIUsIM HApOI0B, MPOKHUBAIOIIIUX
B POJIHOM CTpaHE;

MPOSBJISIIOLIMN UHTEPEC K MIO3HAHUIO POJIHOTO SI3bIKA, UCTOPUU U KYJIBTYPHI CBOETO Kpasi, CBOEr0
HapoJa, Apyrux Hapoaos Poccuu;

3HAOIIMHI U yBaXAOIIUN JOCTHKEHUs Hamern Poauasl — Poccun B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, O0EBbIE MOJABUTY U TPYIOBBIE TOCTHKEHHS, TEPOEB U 3aIIUTHUKOB OTeuecTBa B
MPOLLJIOM U COBPEMEHHOCTH;

NPUHUMAKOIINN Y4aCTHE B MEPOIIPUATHSAX NATPUOTHUECKON HAIIPABIECHHOCTH.

J/lyXOBHO-HpPaBCTBEHHOE BOCIIHTaHHE

3HAIOIIMN U YBaXKAIOUINI 1yXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOErO Hapoja,
OPHUEHTUPOBAHHBIN HA JyXOBHBIE IICHHOCTH U HPABCTBEHHbBIE HOPMBI Hapoa0B Poccun,




pOCCUICKOTro 00IIeCTBa B CUTYAIMSIX HPABCTBEHHOTO BBIOOPA (C y4ETOM HAIMOHATIBHOM,
PENUTHO3HON MTPUHAUIEKHOCTH);

BBIPAXKaIOLUI TOTOBHOCTh OLICHUBATh CBOE IIOBEJICHUE U ITIOCTYIIKH, IIOBEACHUE U TIOCTYIIKU
JAPYIUX JIFOJEH ¢ MO3ULIHUK TPAJUIIUOHHBIX POCCUNCKHX JYXOBHO- HPABCTBEHHBIX LICHHOCTEH U
HOPM C Y4€TOM OCO3HAHUS MTOCIIEACTBUM IIOCTYIIKOB;

BBIPAKAIOLUI HEMPUATUE AHTUTYMAHHBIX M aCOLMAJIbHBIX IOCTYIIKOB, IOBEACHNU,
[IPOTUBOPEYAIINX TPAJUIIMOHHBIM B POCCHM TyXOBHO-HPAaBCTBEHHBIM HOPMaM U IIEHHOCTSIM;
CO3HAIOUIUI COOTHOIIEHNE CBOOO/IbI U OTBETCTBEHHOCTH JIMYHOCTH B YCIOBUSAX
HMHJUBUAYAIBHOIO U O0IIECTBEHHOTO IPOCTPAHCTBA, 3HAYEHUE U LICHHOCTh
MEKHALMOHAIIBHOTO, MEXKPEJIMIMO3HOT0 COrJlacus JIFAEH, HapoJoB B Poccun, ymeromui
o0IaThCs ¢ JHOABMH Pa3HbIX HAPOJOB, BEPOUCIIOBEIAaHUII;

MPOSIBIAOIINAN yBaXKEHUE K CTAPIINM, K POCCUHCKUM TPAJIULIIMOHHBIM CEMEHHBIM [IEHHOCTSIM,
MHCTUTYTY Opaka Kak CO03y MY)KUMHBI M KEHILIUHBI JUIsl CO3/IaHUSI CEMbH, POXKIACHUS U
BOCIIUTAHHUSA JIETEH;

MPOSIBIISAIOIIAN HHTEPEC K YTEHUIO, K POJTHOMY SI3BIKY, PYCCKOMY SI3BIKY M JINTEPAType Kak
4acTH JyXOBHOM KYJIBTYpPbI CBOETO HAapOJla, POCCUHCKOT0 O0IIeCcTBa.

JcTeTHYeCcKoe BOCIIUTAHUE

BBIPKAIOIIUI TTOHUMAaHUE [ICHHOCTH OTEUYECTBEHHOTO M MUPOBOTO UCKYCCTBA, HAPOIHBIX
TPaJIUIIH U HAPOTHOTO TBOPYECTBA B UCKYCCTBE;

TIPOSIBJISTFOIIAN AMOIIMOHAILHO-UyYBCTBEHHYIO BOCIIPHHMYHBOCTD K Pa3HBIM BHJIaM HCKYCCTBa,
TPAJIUIUSAM U TBOPUYCCTBY CBOETO M JAPYTUX HAPOJIOB, IOHUMAHUE MX BIIMSHHS HA TIOBEICHUE
JTIOEM;

CO3HAOIIMH POJIb XYI0KECTBEHHON KYIbTYpPhI KaK CPEACTBa KOMMYHHUKAIIMU M CAMOBBIPAKCHHS
B COBPEMEHHOM OO0IIIeCTBE, 3HAUCHHE HPAaBCTBEHHBIX HOPM, IEHHOCTEH, TPAJAUIINI B HCKYCCTBE;
OpUEHTUPOBAHHBIN Ha CAMOBBIPAKEHHE B Pa3HBIX BUAAX UCKYCCTBA, B XyJ0KECTBEHHOM
TBOpPYECTBE.

dwusndeckoe BOCUTaHKE, (POPMHUPOBAHUE KYIBTYPHI 37I0POBbsSI M SMOIIMOHAIBHOTO
0JIaroTmoJTydus:

MOHUMAIOIINK IICHHOCTh )KU3HH, 37I0POBbs i 0€30MACHOCTH, 3HAYCHUE JINYHBIX YCHIIUH B
COXpaHEHHH 3JI0POBbSI, 3HAIOIINN M COOIIOIAIOIINI TIPpaBUiIa O€30MaCHOCTH, 0€30I1aCHOTO
MOBEJICHHSI, B TOM YHCIIe B HH(POPMAITMOHHOH Cpefie;

BBIPaKAMOIIUI YCTAHOBKY Ha 3JI0pPOBBINA 00pa3 *KH3HHU (30pOBOE MUTAHUE, COOIIOICHHE
TUTMEHHYECKHX MPaBWII, COATAHCUPOBAHHBIN PEKUM 3aHITUH U OTIBIXA, PETYISPHYIO
(hMBUYECKYIO aKTUBHOCTH);

MIPOSIBJISIFOINMN HETIPHUSITUE BPEIHBIX MPUBBIUEK (KYPEHUs, YIOTPEOICHUS aJIKOTOJIS,
HApKOTUKOB, UTPOBOI M MHBIX (DOPM 3aBUCHUMOCTEH ), MIOHUMAaHUE UX MOCIICACTBUH, Bpela Juist
(U3NYECKOTO U ICUXUYECKOTO 3I0POBBS;

YMEIOIIMI 0CO3HABaTh PU3HMUECKOE U IMOIIMOHAILHOE COCTOSIHUE (CBOE U IPYTUX JIFONICH ),
CTPEMSIIUICS YIIPABIATh COOCTBEHHBIM AMOIIMOHAILHBIM COCTOSIHUEM;

CIOCOOHBIN aJIAITUPOBATHCS K MEHSFOIIMMCS COIMAIbHBIM, HH(POPMAITMOHHBIM M IPUPOTHBIM
YCIOBUSIM, CTPECCOBBIM CUTYAIIHSIM.

Pusznueckoe BocnuTanue, GopMupoBaHue KyJbTYPhI 310POBOro 00pa3a *Ku3HH U
IMOLMOHAJIBHOIO 0J1aronoJIyyust

(dopMupoBaHHe KyJIbTYpPbI 3A0POBbS M SMOLIMOHAIBHOTO OJaronoayqus:

Oepe’KHO OTHOCSIIMICS K (PU3MYECKOMY 3I0POBbIO, COOIIOJAIONINI OCHOBHBIE MTPaBUIIA
3JI0pPOBOTO M 0€301acHOro s ce0st U ApYyrux Jitoeil oopa3a KU3HHU, B TOM YHCIIE B
nH(POPMAIMOHHOI cpere;

BJIQ/ICIOIINHA OCHOBHBIMH HaBBIKAMU JIMYHOM M 0OIIECTBEHHON TMTHEHBbI, 0€3011acCHOTO
NOBeJICHHsI B OBITY, IPUPOJE, OOIIECTBE;




OpUEHTUPOBAHHBIN Ha (PU3NUECKOE PA3BUTHE C YUETOM BO3MOKHOCTEH 3/I0POBbS, 3aHATHS
(GU3KYIBTYpPO U CIIOPTOM;

CO3HAIOLINN U MPUHUMAOIIMK CBOIO MOJIOBYKO IPUHAJIEKHOCTh, COOTBETCTBYIOLUE €1
NcuX0(hU3NIECKUe U TIOBEICHYCCKHE 0COOEHHOCTH C YI€TOM BO3pacTa.

TpynoBoe BocnuTanue

YBaXKAIOWUN TPYA, PE3YJAbTaThl CBOETO TPYJIa, TPYAa APYTUX JIIOJCH; MPOSABISAIONINI HHTEpEC K
MIPaKTUUYECKOMY U3y4EHHIO Ipodeccuil U TpyAa pa3IudHOIo poja, B TOM YUCIIE HA OCHOBE
MPUMEHEHHSI TPEIMETHBIX 3HAHUIA;

CO3HAIOUINI BaXKHOCTh TPYAOIIOOUS, 00ydeHUsI TPYy, HAKOIUJIEHHS] HABBIKOB TPYIOBOM
NEeSITeIbHOCTH Ha MPOTSHKEHUN KU3HU JJIS1 YCIEITHOW Mpo(hecCHOHaIbHOM caMopeanu3aliy B
pPOCCUNCKOM OO0IIIEeCTBE;

YUYACTBYIOUIMH B PEIICHUN PAKTUIECKUX TPYAOBBIX [N, 33134 (B CEMbE,
00111€00pa30BaTENHHOM OpPraHU3aIul, CBOCH MECTHOCTH) TEXHOJIOTHYECKON U COIMATBLHOM
HaIpPaBJICHHOCTH, CIIOCOOHBIN WHUIIMUPOBATH, IUTAHUPOBATH U CAMOCTOSTEIIEHO BBITIOIHSATh
TaKOT'0 poJa AeSTeIbHOCTD;

BBIPaKAFOIUI TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO MHINBUIYaTIHbHON
TPaeKTOPUHU 00pa30BAHMS U JKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX M OOIECTBEHHBIX
HWHTEPECOB, MOTPEOHOCTEH.

IKO0JIOrHYecKoe BOCIIUTAHUE

MMOHUMAIOIINNA 3HaYEHHUE U TTI00aJbHBIA XapaKkTep dKOJIOTHYECKUX MpoodiieM, myTei ux
pelIeHns, 3HaYeHNe SKOJIOTHUYeCKON KyabTyphl YelloBeKa, OOIeCTBa;

CO3HAIOUIHNI CBOIO OTBETCTBEHHOCTh KaK I'pakJaHUHA U MOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3U
MPUPOIHOM, TEXHOJIOTMYECKOU U COLIMAIBHOM Cpe;

BBIPAKAIOIINN aKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCSIINX BPEa MPUPOJIE; OPUEHTUPOBAHHBIN
Ha IPUMEHEHHUE 3HAaHUIN €CTECTBEHHBIX U COIMABHBIX HAYK JUISl pelIeHUs 3a/1a4 B 001acTu
OXpaHbl NPUPO/IbI, IUITAHUPOBAHUS CBOUX MOCTYIKOB M OLIEHKH MX BO3MOYKHBIX ITOCIEICTBUI
JUISl OKPYKArOILEn CpeJibl;

YYacTBYIOIIHM B TPAKTUYECKOH AESITEIBHOCTH SKOJIOTHYECKOM, TPUPOJOOXPAHHON
HaIpaBJICHHOCTH.

HeHHOCTI/I HAYYHOI'o MO3HAHUA

BBIPaKAOIIUI MO3HABATEIbHBIC HHTEPECHI B PA3HBIX MPEIMETHBIX 00JIacTAX C yI4ETOM
WH/IMBHTyIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTHKECHUH;

OpPUEHTUPOBAHHBIH B JICATEILHOCTH HA HAYYHBIC 3HAHUS O IPUPOJIC U OOIIECTBE, B3aUMOCBSI3SX
YeJI0BeKa C IPUPOIHON U COLUAIBHON CPEIOH;

pa3BUBAIONIMI HABBIKU MCIIOJIb30BAHUS PA3IMYHBIX CPEICTB MO3HAHMS, HAKOIIJICHUSI 3HAHHI O
MUpe (S3BIKOBas, YUTATEIBCKAS KYJIbTYpPa, ACITEIBHOCTh B MHPOPMAIIMOHHOM, TU(PPOBO
cpene);

JIEMOHCTPHUPYIOLIUI HABBIKU HAOJIOJICHU, HAKOTUICHUS] ()aKTOB, OCMBICIICHHUS OIBITA B
€CTeCTBEHHOHAYYHOU M TYMaHUTApHOM 00J1aCTAX MO3HAHUS, HCCIICIOBATEIBCKOM J1eATEIIEHOCTH.

IlesneBbie OpUEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE CPeIHEro o01ero
o0pa3oBaHus

[{eneBbie OpUEHTHPHI ONPEEIICHBI B COOTBETCTBUM C MHBAPUAHTHBIM COJIEPKaHHEM
BOCITUTAHMS 00YYaIOIINXCSI HA OCHOBE POCCUMCKHUX 0a30BbIX (TpakIaHCKUX,
KOHCTUTYIIMOHAIIbHBIX) IIEHHOCTEH, 00eCIIeYnBaIOT €IMHCTBO BOCIIUTAHUS,
BOCITUTATENFHOTO MPOCTPAHCTBA.

\ IlejieBbIe OPHEHTHPBI




Fpamancxoe BOCIIUTAHHE

OCO3HAHHO BBIPAXKAIOIIUNA CBOIO POCCUICKYIO I'PAXKIAHCKYIO MPUHAJICKHOCTD (MICHTUYHOCTD )
B MOJIUKYIHTYPHOM, MHOTOHAIIHOHAJILHOM M MHOTOKOH()ECCHOHAILHOM POCCHICKOM OOIIECTBE,
B MHUPOBOM COOOIIECTBE;

CO3HAOIIMI CBOE €AMHCTBO ¢ HApO oM Poccuy Kak MICTOYHUKOM BIIACTH M CYyOBEKTOM
TBICSYEJIETHEW POCCUICKOM TOCYIapCTBEHHOCTH, ¢ POCCUICKAM rocy1apcTBoM,
OTBETCTBEHHOCTb 32 €0 Pa3BUTHE B HACTOSLIEM U OYAYIIEM Ha OCHOBE HCTOPUYECKOTO
MIPOCBELIEHUS, CPOPMUPOBAHHOIO POCCUNCKOTO HALIMOHAIIBHOTO UCTOPUYECKOTO CO3HAHMUS;
MPOSIBIISIFOIINI TOTOBHOCTH K 3amuTe PotnHbI, CIIOCOOHBII apryMeHTHPOBAHHO OTCTAauBATh
CYBEpPEHHUTET U JOCTOMHCTBO Hapoaa Poccun u Poccuiickoro rocynapcrsa, COXpaHsaTh U
3alUIIaTh UCTOPUYECKYIO MPaBIY;

OPUEHTUPOBAHHBIN HA aKTUBHOE I'PAXKIAHCKOE yJacTHE Ha OCHOBE YBa)KEHUS 3aKOHA U
MpaBOIOPSI/IKA, ITpaB U CBOOO COrpax/iaH;

OCO3HAHHO U JIESTENIbHO BBIPAXKAIOIUN HENPUATHE JIF000H TUCKPUMHUHAIIMU 110 COLIUAIBHBIM,
HallMOHAJIbHBIM, PACOBBIM, PEJIMTHO3HBIM IPU3HAKaM, MPOSIBICHUN IKCTPEMHU3Ma, TEPPOPU3MA,
KOPPYIILNH, aHTUTOCYJapCTBEHHON 1€ATEIbHOCTH;

00Ja1ato1ui ONBITOM I'PaX/IaHCKOM COLMAIbHO 3HAUUMOM AESITEIbHOCTH (B YUEHUYECKOM
caMOyTMpaBJIeHUH, BOJJOHTEPCKOM JIBUKEHHUH, IKOJIOTUYECKUX, BOCHHO-TIATPHOTUYECKUX U
Jpyrue oObeqMHEHUSIX, aKIUSAX, TPOrpaMMax).

IIaTpuoTHyecKkoe BOCIIUTAHUE

BBIPAXKAIOIIMI CBOXO HAIMOHAJIBHYIO, STHUYECKYIO TPUHAJIEKHOCTD, IPUBEPKEHHOCTD K
POJIHOI KyJIbTYpE, TH000Bb K CBOEMY HApO1y;

CO3HAIOIIUM MPUYACTHOCTh K MHOTOHAIIMOHAIbHOMY Hapoy Poccuiickoi denepannu,
Poccuiickomy OtedecTBy, pOCCUHCKYIO KYJIbTYPHYIO HIEHTUYHOCTD;

MPOSIBIIAIOIINHN A€ATEIbHOE IEHHOCTHOE OTHOUIEHHE K HICTOPUUECKOMY U KYJIbTYPHOMY
HACJIETUIO CBOETO M IpYrux HapoaoB Poccuu, Tpamunusam, npa3IHuKaM, HaMsSITHUKaM Hapo0B,
MPOKUBAIOIIKUX B pOJAHOM cTpaHe - Poccuu;

MPOSIBIIAIONINN YBaXKEHHE K COOTEUECTBEHHUKAM, MPOKUBAIOIINM 33 PYOEIKOM,
MOJIEP>KUBAIOIIMI X MIPaBa, 3alIUTy UX UHTEPECOB B COXPAHEHUU POCCUNCKOMN KyJIbTYpPHOM
UJCHTUYHOCTH.

JlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHHUE

MPOSIBIISIONINNA TPUBEPKEHHOCTh TPATUITMOHHBIM TyXOBHO-HPABCTBEHHBIM IICHHOCTSIM,
KyJlbType Hapoi0oB Poccun ¢ yu€TomM MUPOBO33pEHUYECKOTO, HAITMOHAIBHOTO,
KOH(ECCHOHAIBHOTO CaMOOTIPEICIICHNUS,

JNEUCTBYIONTUI U OLIEHUBAIOUIUI CBOE NIOBEICHUE U MOCTYIIKU, TOBEICHUE U MOCTYIIKU JPYTUX
JIOJIEH ¢ MO3ULIUHN TPATUIIMOHHBIX POCCHICKUX JyXOBHO- HPABCTBEHHBIX LIEGHHOCTEH U HOPM C
OCO3HAHHEM TOCTIEICTBUN MOCTYIKOB, IEATEIHHO BhIPAXKAIOIINA HEIPUITHE aHTUTYMAHHBIX U
ACOILIMATIFHBIX MOCTYIKOB, MOBEICHHUS, TPOTUBOPEUAIUX ITUM IIEHHOCTSIM;

MPOSIBIIIONINN YBaXKEHUE K )KM3HU U JOCTOMHCTBY Ka)XIOTr0 YelloBeKa, cBO0O 1e
MHPOBO33PEHUECKOT0 BBIOOPA U CAMOOTIPEICTICHUS, K MPEACTABUTEIISAM Pa3IMYHBIX STHHUYECKHX
rpynn, peauruii Hapo1oB Poccuu, X HalMOHATLHOMY JIOCTOMHCTBY U PEIUTHO3HBIM YyBCTBAM
C Y4€TOM COOIOICHNS KOHCTUTYIITMOHHBIX MPaB ¥ CBOOO]I BCEX IPaXK/IaH;

MOHMMAIOIIHMNA U IEATEIBHO BBIPAXKAIOIINUN IEHHOCTh MEXHAIITMOHAIBHOTO, MEXKPEIUTHOZHOTO
corjacws oJiei, HapoJoB B Poccuu, cmocoOHBINM BECTH AUAJIOT C JTIOJIbMU Pa3HBIX
HAI[MOHAILHOCTEW, OTHOIICHHUS K PENTUTHH U PETUTHO3HOM NMPUHAATIEKHOCTH, HAXOJUTh 00IIIHe
LETH U COTPYIHUYATD JUIS UX TOCTHKEHUS;

OPHEHTUPOBAHHBIN Ha CO3JaHUE YCTOMYHMBOI CEMbH HA OCHOBE POCCHUICKUX TPaIULIUOHHBIX
CEMEIHBIX IIEHHOCTEH, MOHUMaHUs Opaka KaK COr3a MY)KUMHBI U KCHIITUHBI JJIs1 CO3AaHUS
CEMbHU, POXKJICHUS U BOCIIUTAHUS B CEMbE JIETEW, HEMPUATHUS HACUIIUS B CEMbE, YXOJa OT
POAMTENBCKON OTBETCTBEHHOCTH,;




oOnagaromuii copMUPOBAHHBIMH MPEICTABICHUSIMH O LIEHHOCTH U 3HAYEHUH B OT€YECTBEHHOU
U MUPOBOM KYJIBTYPE SI3bIKOB U JIUTEPATYPHI HapoaoB Poccun, 1eMOHCTPUPYIOIIMM YCTONYUBBIN
HMHTEpEC K YTEHUIO KaK CPEACTBY ITO3HAHUS OTEUYECTBEHHONW U MUPOBOU IyXOBHOM KYJIBTYPBI.

JcTeTHYECKOEe BOCMIUTAHUE

BBIPKAIOIIUI MTOHUMaHUE IEHHOCTH OT€YECTBEHHOTO U MHUPOBOTO HCKYCCTBA, POCCUHCKOTO U
MHUPOBOTO XY/I0’KECTBEHHOTO HACIICIUS;

MPOSIBIISIFOIINI BOCIPUUMYHUBOCTD K Pa3HBIM BHJIaM HCKYCCTBa, TOHUMAaHNE SMOIIMOHAILHOTO
BO3/ICHICTBUS HCKYCCTBA, €0 BIUSHIS HA TIOBEACHUE JIIOACH, YMEIOIUN KPUTUIECKU OLICHUBATh
9TO BIIMSHUE;

MIPOSIBIISIFOIINI IOHUMAaHUE XYI0KECTBEHHOU KYIbTYPhI KaK CPEICTBA KOMMYHUKALIUU U
CaMOBBIP)XEHHUSI B COBPEMEHHOM O0IIECTBE, 3HAUECHHSI HDABCTBEHHBIX HOPM, IIEHHOCTEH,
TpaJMLIUI B UCKYCCTBE;

OpPUEHTHPOBAHHBIN Ha 0CO3HAHHOE TBOPUYECKOE CAMOBBIPAKEHUE, PEATU3AIIUIO TBOPUYECKHIX
CIOCOOHOCTEH B pa3HBIX BUAAX UCKYCCTBA C YIETOM POCCHICKHUX TPAIUIIHOHHBIX TyXOBHBIX U
HPABCTBEHHBIX IIEHHOCTEH, Ha CTETUYECKOE 0OOYCTPOUCTBO COOCTBEHHOTO OBITA.

BBIpa)KaIOHII/II\/II NMOHMMAaHHUEC HCHHOCTU OTCUCCTBCHHOI'O U MUPOBOT'O UCKYCCTBA, pOCCHﬁCKOFO u
MHPOBOTO XY/I0KECTBEHHOTO HACIIC THS;

HpOSIBJ'ISIIOIIIHfI BOCIIPUUMYUBOCTDG K pa3HbIM BUJIaM MCKYCCTBA, IOHMMAaHU € SMOIIUOHAIBHOT'O
BOSHGI\/’ICTBI/UI HCKYCCTBA, €TI0 BJIMAHHA Ha ITOBEACHHUC J'IIO)]GI\/’I, YMCIOHII/Iﬁ KPUTHYCCKH OLICHUBATH
3TO BJIMSHUE;

HpOSIBJ'ISIIOIIIHfI IIOHUMAHHUEC XYJIO)I(eCTBeHHOﬁ KYJIbTYpPBI KaK CpE€ACTBa KOMMYHHUKAIIUN U
CaMOBBIpa)XCHUSA B COBPEMCHHOM O6H.[€CTB€, 3HAYCHUSA HPABCTBCHHBIX HOPM, HeHHOCTeﬁ,
TpaJMIINi B HCKYCCTBE;

OpPUEHTUPOBAHHBIN HA 0CO3HAHHOE TBOPUYECKOE CAMOBBIPAXKEHHE, PEATHU3ALUI0 TBOPUECKUX
CIOCOOHOCTEH B pa3HbIX BUJAX UCKYCCTBA C YUETOM POCCUMCKUX TPAaTUIIMOHHBIX JYXOBHBIX U
HPaBCTBEHHBIX IIEHHOCTEH, Ha ACTETHYECKOE OOYCTPOHUCTBO COOCTBEHHOTO OBITA.

du3znyeckoe BocuTaHue, popMHUpPOBaHHE KYJIbTYPbI 310POBbSl U IMOLMOHAJIBLHOIO
0J1aronmoTyyust

MOHUMAIOIINN U BRIPAXKAIOIINHA B TPAKTUYECKON AEITEIbHOCTU LIEHHOCTD )KU3HH, 3/10POBbS U
0€30MMacCHOCTH, 3HAUYEHUE JIMYHBIX YCUIIUI B COXpPAaHEHUH U YKPEIIJICHUH CBOETO 3/I0POBbS U
3JI0pPOBbSI JPYTUX JIIOJEH;

coOroAaoMKi paBuiia IMYHON U 00IIECTBEHHON 0€30MacHOCTH, B TOM YHCIie 6€3011acCHOTO
MOBECHUS B UH(POPMALIMOHHOM Cpeie;

BBIPAKAIOLIUI Ha MTPAKTHUKE YCTAHOBKY Ha 3/I0POBBIM 00pa3 *KU3HU (310pOBOE MUTAHUE,
coOI0IeHNEe TUTUEHBI, PEKUM 3aHATUN U OTABIXA, PETYIAPHYIO PU3NYECKYIO aKTUBHOCTB),
CTpeMJIeHHE K (PU3NYECKOMY COBEPIICHCTBOBAHUIO, COOIIOIAIONINI U MTPONaraHAupyOLIuit
0e30MacHbIi U 310pPOBBI 00pa3 KU3HU;

MIPOSIBIIIONINN CO3HATENbHOE U 00OCHOBAHHOE HEMIPHUATHE BPEAHBIX IPUBBIUEK (KypeHus,
ynoTpeOIeH sl alKOoToJIsl, HAPKOTUKOB, JTFOOBIX (JOPM 3aBUCUMOCTEIH), 1€CTPYKTUBHOTO
MOBeIeHUA B 0011ecTBe U IU(POBOI cpene, MOHUMaHUE UX Bpena s (PU3HYECKOro U
MICUXUYECKOTO 3/10POBbBS;

JIEMOHCTPHUPYIOIIUN HABBIKU PePIEKCHU CBOETO COCTOSIHUS ((PU3MUECKOTO, SIMOIIMOHATIBHOTO,
TICUXOJIOTHYECKOT0), COCTOSIHUSI IPYTUX JIFOJIEH C TOUKU 3peHHs 0€30MacHOCTH, CO3HATEIHHOTO
YIPABIEHHUS] CBOUM SMOLIMOHAIBHBIM COCTOSIHUEM;

Pa3BHUBAIOIINIA CTIOCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM CUTYAllUSM B OOIIIEHUH, B PA3HBIX
KOJUIEKTUBAX, K MEHSIOIINMCS YCIOBUSM (COLMATBbHBIM, HHPOPMAIIHOHHBIM, TPUPOIHBIM).

Tpyaosoe BocnnuTanue

YBaXKAIOIIUN TPY/Jl, pe3yJabTaThl TPYAa, TPYAOBBIE U MPO(ECCHOHATBHBIE TOCTHKEHUS CBOUX
3€MJISIKOB, UX BKJIaJl B Pa3BUTHE CBOETO NIOCETIEHMsI, Kpasi, CTPAHBbl, TPYIOBbIE TOCTHKEHUS
POCCUICKOI0 Hapoaa;




MPOSIBJIAIOIINN CLIOCOOHOCTH K TBOPUECKOMY CO3UIATEILHOMY COLIMAIbHO 3HAYMMOMY TPYIy B
JOCTYIIHBIX 110 BO3PACTY COLUAIIBHO-TPYIOBBIX POJISIX, B TOM YHCJIE IPEANPUHUMATENIBCKON
JESITEIbHOCTH B YCJIOBUSAX CaMO3aHATOCTH WM HAEMHOTO TPYJa;

YYaCTBYIOIIUHI B COLMAIBHO 3HAYUMOW TPYJOBOM IEATEIBHOCTH PA3HOTO BU/IA B CEMBE,
0011e00pa30BaTeNbHOM OpraHnu3aluK, CBOCH MECTHOCTH, B TOM YHCIIE OTUIAYMBAEMOM TPY/IE B
KaHUKYJIAPHBIE TIEPUOJIBI, C YIETOM COOJIIOICHMS 3aKOHOAaTeNbeTBa Poccuiickoit denepanuu;
BBIPAXKAIONIUI 0CO3HAHHYIO TOTOBHOCTB K TOJYYEHHUIO IPOPEeCCHOHATBHOTO 00pa3oBaHus, K
HENPEepbIBHOMY 00pa30BaHUIO B TCUCHHE KU3HH KaK YCIOBHIO YCIEIIHOM MpodeccHoHaNbHONW U
OOIIIECTBEHHOM E€ATEILHOCTH,

MOHUMAOIINK criequ(UKY TPYJOBOU NESATEIbHOCTH, PETYIUPOBAHUS TPYAOBbIX OTHOLICHUH,
camoo0pazoBaHus U MPo(HecCHOHATBLHON CaMOIIOATOTOBKH B HH(OPMAITHOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;
OpPUEHTUPOBAHHBIN HA OCO3HAHHBIN BBIOOD chepbl TPYA0BOH, MPOPECCHOHATBHOMN AEATEIbHOCTH
B POCCHUICKOM OOIIIECTBE C YUETOM JIMYHBIX JKM3HEHHBIX MJIAHOB, IOTPEOHOCTEH CBOCH CEMbH,
oOuiecTna.

IKOJIOrH4YecKoe BOCMUTAHUE

JEMOHCTPHUPYIOIUNA B MOBEACHUU C(HOPMHUPOBAHHOCTH 3KOJOTUUECKON KYJIbTYphl HA OCHOBE
MMOHUMAaHMUSI BIIMSHUS COLUATbHO-9KOHOMUYECKUX MTPOLIECCOB Ha MPUPOAY, B TOM YHCIIE HA
rJ100aJTbHOM YPOBHE, OTBETCTBEHHOCTD 32 JIEMCTBUSI B IPUPOJHON CpeJie; BhIpaKaroIui
JesITeNIbHOE HETPUATHE NeUCTBUM, MPUHOCSIIUX Bpe MPUPOJIE; IPUMEHS IO 3HAaHUS
€CTECTBEHHBIX U COLIMATIBHBIX HAYK JJI pa3yMHOI0, OEpEeXIMBOTO MPUPOIONOIb30BaHU B OBITY,
0OLIECTBEHHOM IIPOCTPAHCTBE;

HMMEIOIHUN ¥ pa3BUBAIOIINI OMBIT 3KOJOTHYECKH HAITPABICHHOM, MPUPOIOOXPAHHOM,
pecypcocOeperaroliei 1esTeIbHOCTH, YYaCTBYIOIIMI B €ro MPUOOPETEHUHN APYTUMU JIIOIbMH.

HeHHOCTI/l HAYYHOr'o MO3HAHUA

JeSITeNIbHO BhIpAKAIOIINI TTO3HaBaTeNIbHbIE MHTEPECHI B PAa3HBIX MPEIMETHBIX 00JIaCTAX € YUETOM
CBOUX MHTEPECOB, CIOCOOHOCTEH, TOCTUKEHUH;

00J1aaroNuii MPEACTaBICHUEM O COBPEMEHHOM HAYYHOU KapTHHE MUPa, TOCTIKCHUSIX HAYKU 1
TEXHHUKH, ApTYMEHTHPOBAHHO BBIPAXKAIOLIUI MOHUMaHKE 3HAUE€HUsI HAYKU B KU3HU POCCUHCKOTO
oOmiecTBa, 06ecredyeHn: ero 6e30MacHOCTH, TyMaHUTAPHOM, COIIUAIBHO -9KOHOMUYECKOM
pasButuu Poccuu;

JEMOHCTPHUPYIOIUNA HAaBBIKA KPUTHUECKOTO MBIIUICHHUS, OTPEAETICHHS 10CTOBEPHOM HAyYHOM
nH(pOPMALIUY U KPUTUKH aHTUHAYYHBIX MPEACTABICHUN;

Pa3BUBAIOIINI U TPUMEHSIOIIUNA HABBIKM HAOMIOACHUS, HAKOIUICHUS U CUCTeMAaTu3aluu (akToB,
OCMBICJICHHUS OTIbITA B €CTECTBEHHO-HAYUYHOUN M T'yMaHUTAPHON 001aCTAX MO3HAHUS,
HCCIIEIOBATENIbCKOM JeSITENbHOCTH.




[Tpunoxxenue 2. Kpurepun 1 HOpMbI OLICHUBAHUS

1. Ouenka ycTHOro oTBeTA.
OT1merka «5»:
- OTBET IIOJIHBIM U ITPaBUJIbHBIM HA OCHOBAHUHU U3YYEHHBIX TEOPUN;
- MaTepHall U3JI0KEH B ONPEACICHHOM JOrMYECKOM NOCIE0BATEIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;;
- OTBET CAMOCTOSITEIIbHBIMN.
OtBer «4»!
- OTBET IIOJIHBIM U ITPaBUJIbHBIM HA CHOBAHUM U3YyUYEHHBIX TEOPHIL;
- MaTepHall U3JI0KEH B ONPECIICHHON JIOTHYECKON NOCIIEI0OBATEIBHOCTH, IIPH 3TOM
JIOTIYILIEHBI JIBE-TPHU HECYILIECTBEHHBIE OIINOKH, UCTIPABICHHbIE M0 TPEOOBAHUIO YUUTEIIS.
OrMmeTtka «3»:
- OTBET IMOJIHBIN, HO MPU ATOM JOMYIIeHa CYILECTBEHHAas OIINOKA WX OTBET HEIOJIHBIM,
HECBSI3HBIN.
OrMmeTrka «2»:
- TP OTBETE OOHAPYKEHO HETIOHUMAaHHUE yJalIUMCsl OCHOBHOTO COJAEp KaHMs yueOHOTO
MaTepuaia Win JOMYyHIEeHbl CylIECTBEHHbIE OIINOKU, KOTOpPbIE YUaIUics He MOKET
WCIIPAaBUTH IPY HABOAIIUX BOIIPOCAX YUUTENS,, OTCYTCTBUE OTBETA.

2. OneHKa IKCIepUMEHTAJIbHbIX YMEHH .

- OneHka cTaBUTCS HA OCHOBAaHWU HAOIOJCHUS 32 YUYAIIUMHKCS U TMChbMEHHOTO
oTdeTra 3a paboty. OT™MeTKa «5»:
- paboTa BBIMOJHEHA TIOJHOCTHIO U TPABUJIBLHO, CICIAaHBI TPABUIIbHBIC HAOTIOIEHUS U
BBIBO/IBI
- DKCHEPUMEHT OCYIIECTBJICH IO TJIaHy C YY€TOM TEXHUKHU O€30MaCHOCTH M TPABHII PaOOTHI
C BEIIECTBAMH M 00OPYIOBAHHEM;
- TPOSIBJICHBI OPTaHU3AIUOHHO - TPYJAOBBIE YMEHHUSI, MOJCPIKUBAIOTCS YUCTOTA paboUero
MecCTa U MOPAA0K (Ha CTOJIC, SKOHOMHO MCIOJIb3YIOTCS PEaKTUBHI).

OtMmeTKa «4».
- paboTa BBINOJHEHA MPABWIBHO, CJeJaHbl PABWIbHBIC HAOIIOACHHS U BBIBOJIBI, HO TIPH
ATOM KCIEPUMEHT IIPOBEJICH HE MOJTHOCTHIO WM JOMYIICHBI HECYIIIECTBEHHBIE OMMOKU B
paboTe ¢ BemecTBaMu U 000pyI0BaHUEM.

OTrMeTKa «3».
- paboTa BBINOJIHEHA IPABUIILHO HE MEHEE YeM HAIMOJOBUHY WJIU JOMYIIeHA CYIeCTBEHHAs
omuOKa B X0JIe IKCIIEPUMEHTA B 0OBSICHEHUH, B 0()OPMIICHHH pabOThl, B COONIOACHUHN
MIPaBWJI TEXHUKHM 0€30MacHOCTH Ha paboTe C BEIIeCTBaMU M 000pYyJOBaHHEM, KOTOpast
UCIPABIIAETCS MO0 TPEOOBAHUIO YUUTEIIS.

OTMmeTKa «2»:
- JIomyIleHbl 1Be (¥ 0oJiee) CyIIECTBEHHbIE OIIMOKH B XOJ€: JKCIEPUMEHTa, B
00BsICHEHUH, B OPOPMIICHUU PAOOTHI, B COOMIOJCHUH MPABUI TEXHUKH 0€30MaCHOCTH MPHU
paboTe ¢ BemecTBaMu U 000PYAOBaHUEM, KOTOPBIE YUAIIUHACS HE MOXKET HCIPABUTD JaKe
1o TpeOOBAHUIO YUUTES,
- paboTa He BBINIOJNHEHA, y YYaIIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

3. OueHka yMeHHM# peliaTh pacyeTHbIe 3aJa4M.

OTtMeTKa «5»:
- B JIOTHYECKOM PACCYKJCHHH U PEIICHUU HET OMUOOK, 3a/lava pelieHa paluoHAIbHBIM
CII0COO0M;

OTtMeTKa «4»:



- B JIOTHYECKOM PACCYKJCHHUH M PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1a4a perieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WIIH JOMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OtmeTKa «3»:
- B JIOTHYCCKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMTUOOK, HO JIOMYIIEHA CYISCTBEHHAS
OmurOKa B MAaTEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
- UMEETCs CYIIECTBCHHBIC OMHOKHU B JIOTUYECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.

4. OueHKa MMCbMEHHBIX KOHTPOJIbHBIX Pa0oOT.

OTMeTKa «5»:

- OTBET IOJIHBIN W MPABUIIBHBINA, BO3MOKHA HECYIIECTBEHHAS OIMOKA.

OTMmeTKa «4»:

- OTBET HETIOJHBIN WIIN JOMYIICHO He 00JIee IBYX HECYIIECTBCHHBIX ONIHOOK.

OtMmeTKa «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIICHA OJTHA CYIISCTBEHHAS OMHOKA 1
TP 3TOM JIBE-TPH HECYIIECCTBECHHBIC.

OTMeTKa «2»:

- paboTa BBIITOJIHEHA MEHBIIIC YeM HAIIOJOBUHY HUTH COJICPIKHT HECKOJIBKO CYIIECTBEHHBIX
OIIINOOK.

- paboTa He BBITIOJTHEHA.

[Ipu oreHKe BHITIOTHEHHS MTMCbMEHHOW KOHTPOJIBHOW PabOTHl HEOOXOJMMO YIUTHIBATh
TpeboBaHUs eAMHOTO Opdorpaduueckoro pexruma.

5. OneHKa TecTOBbIX padoT.

TecTsl, cocTOSIIME U3 TISITH BOITPOCOB MOYKHO HCITOIB30BATh MOCIE H3yUEHUS
Kaxs1oro Marepuana (ypoka). Tect uz 10—15 BOnpocoB HCTIONIB3YETCS IS
nepuoandeckoro KoHTpossi. Tect 3 20—30 BonmpocoB HEOOXOIUMO HCITOIB30BATh IS
HWTOTOBOTO KOHTPOJIS.
onenka «5» - 91-100% makcuMaabLHOIO KOJIMYECTBA OaJIOB;
oneHka «4» - 75-90% mMakcUMaabLHOIO KOJIMYECTBA OaJIOB;
onenka «3» - 50-74% makcHMaIbLHOIO KOJIMYECTBA OAJIOB;
oleHka «2» - Menee 50% MakCUMAaJIbHOT'O KOJIHUYECTBa OAJIJIOB.

6. Kpurepuu ouenku cooduienusi win pedepara:

- TIIyOOKHIA, CaMOCTOSTEIBHBIN, C TPUBJICYCHUEM JIOMOJTHUTEILHOTO MaTepuasia u
MPOSIBIIEHUEM THOKOCTH MBIIIIJICHUS OTBET YYCHHKA — OTMETKA «5»;

- IPUBJICUYEHHUE JAOTIOJHUTEILHOTO MaTepuaia, HEYyBEpEeHHBI OTBET — OTMETKA «4»;
- BBIMIOJIHEHA pab0Ta B MUCbMEHHOM BHU/JIE, OTCYTCTBUE OTBETA, MPU ATOM OTBETHI Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI — OTMETKA «3»

- MIOJTHO€ OTCYTCTBUE PAOOTHI - OTMETKA «2.



	3566feab2550e8596dcaee6c7c5bbcaf6b2e99e515bc78653c7b3e6bcb8229f5.pdf
	3a3adad4598a746eb0b0f271a58022e2ac841a9fa13fcb292fbcdfc3172aae3a.pdf
	1be57e987e83c6917405e7f25960166c4a36b63d6f2e980e939c72705d22cc32.pdf

	1b82faba8ec63836e828f8b99c3fa5d6f15bfa693e0d1d152a144fbbf460fddf.pdf

