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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOr0 OOy4YeHUs, MPU3BAHO OOECHeuYuTh O00IEe00pa30BaATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIMH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCOIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T MHBAPUAHTHOE MPEIAMETHOE COAEpKaHHE, 00s3aTEIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJEH U 3a/1a4 U3yYEHHUsI NIpeaMeETa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKke C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJNEHHOTO U3YyYEHHs HamnpaBleH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsgy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHMS U COLMAIBHOTO PAa3BUTHUS OOydaromuxcs, Ha (pOpMUpOBaHUE Y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0Oa3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOopMUpOBaHMEM  MpeacTaBieHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMaHUE BONIPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl U DJHEPIUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEIACTABICHUS O
CTPOCHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOW I W3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U e€ BeAyliel ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn paluoOHAIBHOTO MPUPOJIONOIL30BaHMS, B (DOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHYECKOM PaBHOBECHH, PaCTBOPaX M JHUCIIEPCHBIX CUCTEMaX, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJICTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKON JICATEITPHOCTH M MMOBCEIHCBHOM JKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUI0O W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BAaHWIO W HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHUECKOMN KYJIbTYphI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEILECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUMUA 3aMEIICHUS, W30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoicTBA apeHOB. XHUMHUYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUECKHUM, KaTaJTUTHUYECKHil), pU(GOPMHUHT, TUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMOJelCTBHE TUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOAOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKeHUe
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHUPTOB. BoOnopoaHble CBSI3M MEXAY MOJIEKYJIAMH CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl TOMYy4YEHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLUHU 3aMEIICHMS, B3AUMOJIEHCTBHE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOIPYIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (¢eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusl. OKUCIEHUE albJeTUI0B, KAYECTBECHHBIC PEAKIIMU Ha albJACTHIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOoAOpoAHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O TPOU3BOTHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAS, OJICUHOBAS, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GuU3nIecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUIAPOIIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukarus yriaeBogos (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie U npuMeHenue. [loamcaxapuapl: kpaxmar,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBA KpaxMasia: TMAPOJIN3, KAYECTBEHHAs PEAaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOIN3, ModydeHrne >(pupoB 1emtrono3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl HM3YyYEeHHUsI BEIIECTB M WX IMPEBpAIICHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B aJIbJETU]l HA PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xxumudeckne CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bI ¢ TuapokcuaoMm memau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OpraHuvYecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAs W TPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCJKH, pCIICHHE OKCICPUMEHTAIbHBIX 33Jad 10  TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COECIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXIpeAMETHBIX CBSI3€U IPU U3YYEHUHU OPTAHUYECKON XUMHUU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HW3MEPEHHs, CKOPOCTh, HHEPIrHs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTEe3, HbIXaHWUE, OENKH, YIIEBOABI, XHUPbHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XUMUYECKUU aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kinaccudukaiuys XUMHIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBa3b NMEepUOAUYECKOr0 3akoHa U [leproanyeckoil CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BogopojHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucteMax. Mctuaable pacTtBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. TpUBHUATBHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OO6patumMble U HEOOpaTHUMbIEC peakIuu. XuMUYeckoe paBHoBecue. KoHcranTa
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb ¥ BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHS M BOCCTAaHOBJIEHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xumMusi.

[Tonoxenne HemerauioB B llepuognueckor cHUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIIMHU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBINUICHHBIE CIIOCOOBI TTOYYCHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIICHHBIE CITOCOOBI TOTyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B TpUPOIE, CHOCOOBI MOMy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHnocoObl MOdydeHus, (punyeckue u
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUS, (PU3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupome, crnocoObl MOJNy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTMHEHUN.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJroMuHUN: ToydeHue, GU3NUecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA HUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOKHO HCITOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbI METaJJIOB, B3aUMOJECUCTBUE THIPOKCHUIOB ATIOMUHHS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMblliIeHHbIE CTIOCOOBI MOTYYEHUS! METAIIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMuM B pa3BUTUU METUIIUHBI.



XUMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIHOJIb30BaHUsl TpenaparoB OBITOBOW XWMUHM B TOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTeXHONIOTUH.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) IPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KiIacCuPUKalus, NepUOAUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboIM3M, MaKpo-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPUAIOB, JSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

1.2 Hanpaenenusa éocnumanus
[Iporpamma peanusyercs B €IMHCTBE Y4eOHON U BOCIIUTATEIbHON JEATEIHHOCTU
IIKOJIBI IO OCHOBHBIM HANPAaBJIEHUSAM BocnuTaHus B coorBeTcTBUM ¢ OI'OC:
1. I'pasccoanckoe socnumanue BKIHOYAET:
CO3/JIJaHUE YCIIOBUU JUIsl BOCIIUTAHUS Y I€TEH aKTUBHOU IPa)KJaHCKOU IMO3ULINH,
IPa)XJaHCKOM OTBETCTBEHHOCTHU, OCHOBAHHOW HA TPAAWULIMOHHBIX KYJIbTYPHBIX,
JYXOBHBIX U HPAaBCTBEHHBIX LIEHHOCTSIX POCCUICKOTO OOIIECTBA;
pa3BUTHE KYJIbTYpPbl MEKHALIMOHATILHOTO OOILIEHUS;
(bopMHpoBaHUE TPUBEPKEHHOCTH UEIM MHTEPHALMOHAIIN3MA, IPYKOBI,
PABEHCTBA, B3aMMOITIOMOIIY HAPOJIOB;
BOCIIUTAHUE YBAXKUTEIBHOIO OTHOLIEHNS K HAIMOHAIBHOMY JOCTOMUHCTBY
JIOJIEH, X YyBCTBaM, PEJIUTHO3HBIM YOESXKICHUIM;
pa3BUTHE NMPABOBOW U MOJUTHYECKON KyIbTYpHI AETEN, PACIIUPEHUE
KOHCTPYKTUBHOI'O Y4acCTHs B IPUHATUN PELIEHNN, 3aTPArUBAIOIINX UX IIpaBa U
MHTEPECHI, B TOM YHUCJIE B Pa3IMUHBIX (hOpMax caMOOpraHU3alluH,
camMOyTpaBJieHUs], OOIIECTBEHHO 3HAUMMOM J1eATEIbHOCTH;
pa3BUTHE B IETCKOM CPEle OTBETCTBEHHOCTH, IIPUHIIMIIOB KOJUIEKTUBU3MA U
COLMAJIBHON COJIMIAPHOCTH;
(dopMupoBaHUEe CTAOUILHONW CUCTEMBI HPDABCTBEHHBIX U CMBICJIOBBIX YCTAHOBOK
JIMYHOCTH, TIO3BOJISIOIIMUX IIPOTUBOCTOATH UIECOJIOTUH IKCTPEMU3MA,
HaIMOHAJIN3Ma, KCeHO(POOHH, KOPPYHIMH, JUCKPUMHUHALIUN TIO COLIMATIBHBIM,
PETUTHO3HBIM, PACOBBIM, HALITMOHAJIBHBIM ITPU3HAKAM U APYTUM HETaTUBHBIM
COLIMAJIbHBIM SIBIICHUSIM;
pa3paboTKy U peanu3aluio MporpaMM BOCIUTAHUS, CITIOCOOCTBYIOIIMX MPABOBOM,
COLMAJIbHOU M KYyJIbTYPHOM aJanTaluu J€TeH, B TOM YHUCIE JETEN U3 CEMEU
MHUTPAHTOB.
2. Ilampuomuueckoe 6ocnumanue 1 GOPMUPOBAHUE POCCUMCKON UIEHTUYHOCTH
IIpeayCMaTpPUBAET:
CO3JJaHUE CUCTEMBI KOMIIJIEKCHOTO METOAUYECKOTO CONPOBOXKICHUS
JeSITEIbHOCTH MEJJaroroB U IpYyrux pabOTHUKOB, YYaCTBYIOUIMX B BOCIUTAHUU
MOIPACTAIOIIETO MOKOJICHUS, TI0 (POPMUPOBAHHUIO POCCUNUCKON TPaKIaHCKON
UJICHTUYHOCTH;
dbopMupoBaHue y JeTeil MaTpuoTU3Ma, YyBCTBA TOPAOCTH 3a cBOO Pouny,
TFOTOBHOCTH K 3aliuTe nHTEpecoB OTeuecTBa, OTBETCTBEHHOCTH 32 Oyy1iee
Poccun Ha OCHOBE pa3BUTHS IPOTrpaMM MATPUOTUYECKOTO BOCIIUTAHUS AETEH, B
TOM YHUCJIE BOEHHO-TATPUOTUYECKOI'O BOCITUTAHNS;
MOBBIIICHUE KaueCTBa MPENoAaBaHus TYMAHUTAPHBIX YY€OHBIX MPEIMETOB,
00€eCIeynBaOIIEero OPUEHTAIUIO0 00YYAIOIUXCSl B COBPEMEHHBIX OOIIECTBEHHO-



MOJIMTUYECKUX MpOoLieccax, Npoucxoqamux B Poccun u mupe, takxke

OCO3HaHHYIO BBIPA0OTKY COOCTBEHHOM MO3MIIMU IO OTHOLIEHHUIO K HUM Ha

OCHOBE 3HAHUSA U OCMBICIICHUS UCTOPUU, JYXOBHBIX LIEHHOCTEN U JOCTUKECHUN

HAIlIEH CTPaHBbI,

Pa3BUTHE Y ITOAPACTAIOLIErO IOKOJICHUS YBAXKECHUS K TAKUM CUMBOJIAM

rocyapcTBa, kak rep0, ¢ar, ruMH Poccuiickoit @enepanyu, K HCTOPUIECKUM

CUMBOJIaM U MaMsTHUKaM OTeuecTBa;

pa3BUTHE ITIOMCKOBOM M KPA€BEAUYECKOMN AEATEIBHOCTH, JETCKOTO

ITIO3HABATEJIBHOIO TypU3Ma.

3. dyxoeno-upascmeenHoe BOCTIUTAHUE IETEH HAa OCHOBE POCCUMCKHX
TPAJULIOHHBIX [IEHHOCTEN OCYILIECTBISAETCA 34 CUET:

pa3BUTHS Y J€TEl HPAaBCTBEHHBIX YYBCTB (YECTH, JA0JTA, CIIPABEIIMBOCTH,

MUJIOCEPIUS U APYKETo0us );

(opMHUpPOBaHUS BEIPAKEHHOW B MOBEACHUN HPABCTBEHHOM MO3UIIMH, B TOM YHUCIIE

CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa;

pa3BUTHUSA cONEpEKUBaHUS U (POPMHUPOBAHUS O3UTUBHOIO OTHOIIECHUS K JOSM,

B TOM YUCJIE K JIMLAM C OrPAHUYEHHBIMU BO3MOKHOCTSIMU 310POBbS U

WHBAJIUIAM;

pacIIUpeHus COTPYAHUUYECTBA MEXKY FOCYIapCTBOM U OOLIECTBOM,

OOIIECTBEHHBIMHU OPTraHU3aLUAMU U UHCTUTYTaMHU B c(hepe T1yXOBHO-

HPABCTBEHHOI'O BOCIIMTAHUS JIETE€W, B TOM YHCIIE TPAJULINOHHBIMU

PENUTUO3HBIMU OOLIMHAMU;

COJIEUCTBHS (POPMUPOBAHUIO Y IETEH MO3ZUTUBHBIX KU3HEHHBIX OPUEHTUPOB U

IIJIAHOB;

OKa3aHMsI IOMOIIH JIETAM B BBIPAOOTKE MOJIeNIel TOBEACHHS B PA3IMUHbIX

TPYJHBIX )KU3HEHHBIX CUTYaLUsIX, B TOM YHCIIE TPOOIEMHBIX, CTPECCOBBIX U

KOH(DJIUKTHBIX.

4. Dcmemuueckoe gocnumanue PeANnoaraeT:

3¢ (eKTUBHOE UCTIOIb30BAHUE YHUKATHHOIO POCCUHCKOTO KYJIbTYPHOTO

Hacleaus, B TOM YHCIIE JTUTEPATYPHOI0, MY3bIKaJIbHOI0, XyI0KECTBEHHOTO,

TeaTpaJbHOTO U KUHEMATOrpaprIecKoro;

CO3JIaHHE PABHBIX Ul BCEX AETEH BO3MOKHOCTEN OCTyNa K KyJIbTYPHBIM

LIEHHOCTSIM;

BOCIIUTAaHUE YBAXXEHUS K KYJIbTYpe, sI3bIKaM, TPAIUIUSAM U 00bIYasiM HApOOB,

npoxuBaroiux B Poccurickon @enepanuy;

YBEJIMYEHHE IOCTYIHOCTU AETCKOM JIUTepaTyphl 715l ceMel, MpUOOIIeHUE IeTen

K KJJACCUYECKUM U COBPEMEHHBIM BBICOKOXY0KECTBEHHBIM OTEUECTBEHHBIM U

MHUPOBBIM [IPOU3BEACHUAM UCKYCCTBA U JINTEPATYPHI,

CO3JIJaHUE YCIIOBUU JUIs JOCTYITHOCTH MY3€HHOM U T€aTPaIbHON KYIbTYPbI IS

JIETEH;

pa3BUTHE MY3€HMHOM U TE€AaTPaIbHOMN NENATOTUKH;

MOAAEPKKY MED MO CO3IAHUIO U PACIIPOCTPAHEHUIO IPOU3BEICHUM UCKYCCTBA U

KYJIBTYPBI, IPOBEICHUIO KYJIbTYPHBIX MEPONIPUATHN, HAIIPABJICHHBIX HA



MOMYJISIPU3ALNIO0 POCCUUCKUX KYIbTYPHBIX, HDABCTBEHHBIX U CEMEUHBIX

LICHHOCTEH;

CO37[aHHE U MOJICPIKKY TPOU3BOICTBA XYA0KECTBEHHBIX, TOKYMEHTAIbHBIX,

HAyYHO-TIOMYJISIPHBIX, YYEOHBIX U AHUMAIIMOHHBIX (PUIIBMOB, HAMPABIIEHHBIX HA

HPaBCTBEHHOE, IPAXkIAHCKO-MIATPUOTUYECKOE U OOIIEKYIbTYPHOE Pa3BUTHE

JICTEH;

MOBBIIIIEHNE POJIM OUOINOTEK, B TOM YHCIie OMOIMOTEK B CHCTEME 00pa30oBaHusl,

B MIPUOOIIEHUHU K COKPOBUIITHUIIE MUPOBOW U OTEYECTBEHHOM KYJIbTYpHI, B TOM

YHUCJIE C UCTIOIh30BaHNEM HH(POPMAITMOHHBIX TEXHOJOTHI;

CO3/IaHUE YCIOBUU ISl COXPAHEHMUS, IOJICPKKHU U PA3BUTHS ITHUUECKUX

KYJbTYPHBIX TPAIUIIMNA U HAPOJHOTO TBOPUECTRA.

5. Qusuueckoe gocnumarue, hopmMuposarue Kyibmypol 300p08bsl U
IMOYUOHATbHO2O0 OJ1a20NONYYUsL BKIIIOYAET:

dbopMHpoOBaHUE Y MOIPACTAIOIIETO TOKOJIEHUS OTBETCTBEHHOI'O OTHOIIICHHUS K

CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3/T0POBOM 00pa3e KU3HH;

dbopMHpoBaHUE B IETCKON U CEMEHHOM cpejie CUCTEMbI MOTUBALIUU K AKTUBHOMY

U 3JIOpOBOMY 00pa3y >KU3HH, 3aHATUAM (PU3NYECKON KyIbTYPOU U CIIOPTOM,

pa3BUTHE KYJIBTYPhI 3J0POBOTO TUTAHUS;

CO3JIaHUE JIJISl JE€TEN, B TOM YUCJIE AETEN C OTPAaHUYEHHBIMA BO3MOXHOCTSIMH

3JI0POBbs, YCIOBHH JIJIsl PETYJISIPHBIX 3aHATUN (PU3UUECKOUN KyJIbTYpOil U

CIIOPTOM, Pa3BUBAIOIIETO OTJbIXA U 03JI0POBJICHHUS, B TOM UHCIIE HA OCHOBE

Pa3BUTHS CHOPTUBHON MHPPACTPYKTYpPhl U OBBIILIEHUS (D (PEKTUBHOCTHU €€

UCIIOJIb30BaHU;

pa3BUTHE  KYJIbTYphl  0€30MacHOM  KU3HENEATECIBHOCTH, MNPO(UIAKTUKY

HApKOTUYECKON U aJIKOTOJBbHOW 3aBUCUMOCTH, TaOAKOKYpEeHUS U JIPYyTrUx

BPEIHBIX TIPUBBIUCK;

MpeNoCTaBlieHne O00yJarolmuMcess 00pa3oBaTENbHBIX OpraHU3allvidi, a TakKKe

JETSM, 3aHUMAIONUMCS B WHBIX OpraHU3alUsaX, YCIOBHH Mg (PU3UUECKOTO

COBEPIIIEHCTBOBAHMS HA OCHOBE PETYJISPHBIX 3aHATUN (PU3KYIBTYpPOH M CIIOPTOM

B COOTBETCTBUU C MHAUBUAYAJTHLHBIMHU CTIOCOOHOCTSIMH M CKJIOHHOCTSIMU JICTEH;

WCITOJIb30BAHUE MMOTEHITMAJIA CIIOPTUBHOM NESITEIIBHOCTH JIJIs1 TPO(PUITAKTUKHA aco

AAIBHOTO  TOBEJICHUS;

COJICHCTBHE MPOBEJCHUIO MaCCOBBIX 00IIIECTBEHHO-CIIOPTHUBHBIX MEPOTIPUATUN 1

MPUBJICYCHUE K YUACTHIO B HUX JICTCH.

6. Tpyoosoe socnumanue peann3yeTcs MOCPEICTBOM:

BOCIIUTAHUS y IETEH YBaXKEHUS K TPYY U JIFOJSM TpyAa, TPYAOBBIM

JIOCTUKEHUSIM;

dbopMHpoBaHUs y I€Te YMEHUN U HAaBBIKOB CaMOOOCTY>KUBaHUs, MOTPEOHOCTH

TPYJAUTHCA, TOOPOCOBECTHOT'O, OTBETCTBEHHOI'O M TBOPUYECKOI'O0 OTHOILIEHUS K

pPa3HBIM BUJAM TPYIOBOU JEATETLHOCTH, BKIIOYasi 00yUCHHUE W BHITIOTHCHHE

JIOMAIITHUX 00sI3aHHOCTEH;

Pa3BUTHS HABBIKOB COBMECTHOUW pabOThI, YMEHHS pab0TaTh CAMOCTOSITENHHO,

MOOHIIN3YS HEOOXOMMBIE PECYPCHI, MPABUIILHO OIICHUBASI CMBICIT U TTOCJICICTBHS



CBOUX JCHUCTBUU;

COJEHCTBUS NPOPECCHOHATBHOMY CAMOOIPEAEIICHUIO, IPUOOILEHUS AETEN K
COLIMAJIbHO 3HAYMMOM JESITEIbHOCTH ISl OCMBICIIEHHOTO BbIOOpa mpodeccuu.
7. Dkonocuueckoe socnumaHue BKIIOYAET:

pa3BUTHE y JETEN U UX POJUTENEN IKOJIOTUYECKOM KYIbTYpPhl, OEPEHKHOIO
OTHOILIEHUS K POJHOU 3eMJie, MPUPOAHBIM OorarcTBaM Poccun u mMupa;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHHE IIPUPOIHBIX PECYPCOB,
YMEHUH U HABBIKOB Pa3yMHOTr'0 MPUPOI0NOJIb30BAHUS, HETEPIIUMOTO OTHOIIECHHUS
K JIEHCTBHSIM, IPUHOCSIIIUM BPEJ 3KOJOTUH.

8. Llennocmu Hayuno2o no3uanus NOAPa3yMEBAET:

COJICHCTBHE MOBBIIIEHUIO TPUBJIEKATEIbHOCTH HAYKH JIJISl TTOIPACTAIOLLIErO
MTOKOJICHHMS], TOJIEPKKY HAYUYHO-TEXHUYECKOTO TBOPUECTBA JIETEH;

CO3JaHH€e YCIOBHUH IJIs MONYYEHUS AETHbMU JOCTOBEPHOU MH(POpMALIUHU O
NIEPENOBBIX TOCTHXKCHUAX U OTKPBITHAX MUPOBOM U OTEYECTBEHHOW HAYKH,
NOBBILICHHS 3aUHTEPECOBAHHOCTH TOAPACTAOLIETO ITOKOJIEHHUS B HAYUHBIX
NO3HaHUAX 00 yCTpOWCTBE MUpa U OOLIECTBA.

1.1 lenegvie opuenmupol pe3yibmamos 60cCnumaHnus
IlesieBble OpUEHTHUPHI Pe3yIbTATOB BOCIIMTAHUS HA YPOBHE HAYAJIBHOI'0
001ero oopazoBaHus.
I'padsxcoancko-nampuomuueckoe gocnumanue
3HAONMI U JTIOOSINI CBOIO MaJIyl0 pOANHY, CBOM Kpad, UMEIOIINN
npeacrasienue o Pongune — Poccun, €€ Tepputopun, pacioyiOKEHUU.
CosHaroluii NpUHAANIEKHOCTh K CBOEMY HapOAy U K OOIIHOCTH Ipak/iaH
Poccun, nposiBisonmi yBaxkeHue K CBOEMY U APYTUM HapOJaM.
[TonnMmaromuii CBOIO CONMPUYACTHOCTD K MPOIIOMY, HACTOSILEMY U OyaylieMy
poxHoro kpas, ceoer Ponnnel — Poccun, Poccuiickoro rocynapcrsa.
[TonuMmaromuii 3Ha4€HUE TPAKIAHCKUX CUMBOJIOB (TOCYJapCTBEHHAs CHMBOJIUKA
Poccuu, cBoero pernona), npa3IHUKOB, MECT TOYUTAHUS T€POEB U 3AIIUTHUKOB
OreuecTBa, NPOSABISIOMINNA K HUM YBa)KECHHUE.
Nmeromuii nepBOHAYAIbHBIE MPEICTABICHUS O MPABAaX U OTBETCTBEHHOCTH
YyesioBeKa B 00IIECTBE, TPAXKIAHCKUX MpaBaxX U 00sI3aHHOCTSIX.
[IpunuMaromuii yyactue B KU3HM KJjacca, o01ieo0pa3oBaTeabHOM
OpraHM3aLMH, B TOCTYITHOM 110 BO3PACTy COLMAIBLHO 3HAYNMOU IEATEIBHOCTH.
/[lyxoeHo-npascmeennoe gocnumanue
YBaxkarolmui 1yXOBHO-HPABCTBEHHYIO KYJIbTYPY CBOEU CEMBHU, CBOETO HAPOa,
CEMENHBIE LICHHOCTH C YYETOM HAIMOHAIBHOM, PETUTMO3HON IPUHAJIC)KHOCTH.
Co3Haronuil IEHHOCTh KaXK/10M 4eJI0BEYECKOH KU3HU, TPU3HAIOLIUN
VHJABUAYAJIBHOCTb U TOCTOMHCTBO KaXOT0 YEIOBEKA.
JloOposkenaTenbHBIN, TPOSBIISIFOIINI COMIEPEKNBAHNE, TOTOBHOCTh OKA3bIBATh
MOMOIIlb, BEIPAXKAIOIINNA HETIPUATHE TOBEACHUS, MPUUUHSIONIETO (PU3HUECKUN U
MOPaJIbHBIN BPEA IPYTUM JIOISAM, YBAKAOUIUN CTapIINX.
YMeromuii OeHUBaTh MOCTYIKH C MO3ULUN UX COOTBETCTBHS HPABCTBEHHBIM
HOpMaM, OCO3HAIOIINI OTBETCTBEHHOCTh 32 CBOM MOCTYIIKHU.



Braneromuii npeacTaBiaeHUsIMA O MHOTOOOpa3uu SI3bIKOBOI'O U KYJIBTYPHOI'O
npoctpaHcTBa Poccuu, nmeronuii nepBoHavaabHble HABBIKK OOLIEHUS C JIIOABMU
Pa3HBIX HAPOAOB, BEPOUCIIOBEIAHUMN.

Co3Harommii HpaBCTBEHHYIO U 3CTETUYECKYIO HEHHOCTh JINTEPATYPBL, POAHOTO
A3bIKA, PYCCKOTO SI3bIKA, MPOSBIISIOMIAN HHTEPEC K YTEHUIO.

Acmemuueckoe ocnumanue

CriocoOHbIN BOCIPUHUMATh U YyBCTBOBATH NMPEKPACHOE B OBITY, MPUPO/IE,
HCKYCCTBE, TBOPYECTBE JIIOACH.

[IposBistOIIMI HHTEPEC U YBAKEHUE K OTEYECTBEHHOU U MUPOBOM
XyJ0KECTBEHHOU KYJIbTYPE.

[IposBasiromuiA CTPEMJIEHHE K CaMOBBIPOKEHHUIO B Pa3HbIX BHUIAX
XyJ0KECTBEHHOM JIEATENbHOCTH, HCKYCCTBE.

dusnyeckoe Bocnutanue, GopMUpoOBaHUE KYJIbTYPhI 3J0POBbS U
HMOITMOHAJIBHOTO OJIArOmOoTydust

bepexxHo oTHOCSIIMIICS K (PU3NYECKOMY 370POBBIO, COOJIIOIAIOIINI OCHOBHBIE
paBuia 3J0POBOTO M 0€30MMaCHOT0 JUIsl ce0st U IPYruX Jitojiei o0pasa Ku3HH, B
TOM 4Huciie B UHOOPMAITMOHHON cpejie.

Bnaneromuii OCHOBHBIMU HaBBIKAMU JIMYHOM U OOIIECTBEHHOM T'MTHEHBI,
0e30macHOro MoBeIeHUs B OBITY, IPUPO/IE, OOIIECTBE.

OpueHTUpOBaHHBIN HA HU3UUECKOE PA3BUTHE C YIETOM BO3MOKHOCTEHN
310POBBS, 3aHATUS HUZKYIBTYPOU U CIIOPTOM.

Co3Haromuii 1 TPUHUMAKOIIMKA CBOIO MOJIOBYIO MTPUHAJIEKHOCTb,
COOTBETCTBYIOIIHE €l ICUX0(pU3UIECKHUE U TTOBEJACHYECKIE OCOOEHHOCTH C
Y4ETOM BO3pacTa.

Tpyooeoe 6ocnumanue

Co3Haromuii IIeHHOCTh TPY/1a B )KM3HU YeJI0OBEKa, CEMbU, OOIIIECTRA.
[IposiBasitonuii yBaxkeHHE K TPYAY, JIOASM Tpyaa, OepekHOE OTHOIIEHUE K
pe3ynbTaTam Tpy/aa, OTBETCTBEHHOE TOTPEOJICHHE.

[IposiBasttonuii UHTEPEC K pa3HBIM MPOPECCUSIM.

YuacTByromun B Pa3IMYHBIX BUAAXJAOCTYIIHOTO IO  BO3pacTy TpyAa,
TPYAOBOM JEATEIBHOCTH.

IKonocuueckoe gocnumanue

[TornMaromuii HEHHOCTh TPUPOABL, 3ABUCUMOCTD KU3HU JIFOAEH OT IIPUPOIBI,
BIIMSIHUE JIFOJEN HA MPUPOLY, OKPYKAIOLIYIO CPEY.

[IposiBastonuii 11060Bb 1 O€pEKHOE OTHOILLIEHUE K PUPOJIE, HEMPUSITHE
NeUCTBUM, TPUHOCIIIUX BPEA MPUPOJIE, OCOOCHHO KUBBIM CYIIIECTBaM.
Brrpaxaronuii roTOBHOCTb B CBOEU AEATEIBHOCTU MPUIACPKUBATHCS
DKOJIOTHYECKUX HOPM.

Llennocmu nayuno2o no3Hanusl

Bripaxkaronuit mo3HaBaTeIbHbIE HHTEPECHI, AKTUBHOCTH, JTFOO03HATEIILHOCTh U
CaMOCTOSITENIBHOCTh B MIO3HAHUY, UHTEPEC U YBAKEHUE K HAYUYHBIM 3HAHUSAM,
HAayKe.

O06uaaromuii MepBOHAYAIBHBIMU TTPEICTABIICHUSIMH O TIPUPOTHBIX U



COLIMATIBHBIX 00BEKTaX, MHOT000pa3un 0OBEKTOB U SIBJICHUM MIPUPOIbI, CBAZH
YKUBOU U HE)KMBOM IIPUPOJIBI, O HAYKE, HAYYHOM 3HAHUH.

Wmeromuii nepBoHavaabHble HABBIKU HAOIIOACHUM, CUCTEMATU3ALINH U
OCMBICJICHHUS OTbITA B €CTECTBEHHOHAYYHON U TYMaHUTAPHOW 00JIaCTSIX 3HAHUS.

IleneBbie OpHEHTHPBI Pe3yJIbTATOB BOCIIMTAHMS HA YPOBHE OCHOBHOIO
001ero oopa3oBaHus.

I padsicoanckoe éochumanue

3HAIOUMI ¥ MPUHUMAOIIHNN CBOIO POCCUHCKYIO IPAKIaHCKYIO MPHUHAJIEKHOCTD
(MIEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAJIEHOM U
MHOTOKOH()ECCUOHAIbHOM POCCUKMCKOM O0ILIECTBE, B MUPOBOM COOOIIECTBE.
[ToruMaromui ConprUYacTHOCTh K MPOLIIOMY, HACTOSILEMY M OyAylIeMy Hapoza
Poccum, TeICAUEnETHEN HCTOPUHA POCCUMCKON TOCYAAPCTBEHHOCTH HA OCHOBE
HUCTOPUYECKOIO IPOCBEILECHUS, POCCUICKOI0 HALMOHAIIBHOTO UCTOPUYECKOIO
CO3HAHMSL.

[IposiBasromuMi yBa)KEHUE K TOCYIAPCTBEHHBIM CUMBOJIaM Poccuu, pas3IHuKaMm.
[IposBisomuii TOTOBHOCTH K BBIIMOJIHEHUIO 00s13aHHOCTEN TpaxkiaHuHa Pocceun,
pealin3alyy CBOMX I'Pa)IaHCKHUX IpaB U CBOOO NP YBaKEHUH MpaB U CBOOO,
3aKOHHBIX UHTEPECOB APYTUX JIFOJIEH.

Bripaxkatonuit HenmpusiTie 11000 TUCKPUMUHAIIUY TPaXIaH, MPOsIBICHUN
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIMH B OOIIECTBE.

[TpuHuMaromuii ygyacTve B )KM3HU Kjlacca, 001eo0pa3oBaTeibHONM OpraHu3aliui,
B TOM YHUCJIE CaMOYyIIPaBJIEHNUN, OPUEHTHUPOBAHHBIN Ha  yyacTue B
COLMAJIbHO 3HAYNMOM IESITENBHOCTH, B TOM YUCJIE TYMaHUTAPHOM.
Ilampuomuueckoe 6ocnumarue

Co3zHaronuii CBOK0 HAIMOHAJIbHYIO, STHUYECKYIO TPUHAAJIEKHOCTb, JTOOAIINN
CBOH HapoOJ, €ro Tpaauluu, KyJIbTypy.

[IposiBAsIOIMI yBa)KEHUE K UCTOPUYECKOMY U KYJIBTYPHOMY HACJIEAUIO CBOETO U
Apyrux HaponoB Poccuu, cumBonam, pa3IHUKaM, NaMATHUKAM, TPAAULIUAM
HapoJI0B, IPOXKUBAIOIINX B POJIHOI CTpaHe.

[IposiBAsIOIMI MHTEPEC K TO3HAHUIO POJIHOTO S13bIKA, HCTOPUU U KYJIBTYPbI
CBOErO Kpas, CBOEro HapoJa, Apyrux Haponos Poccum.

3HAIOUMI U yBayKaIOIIMKA JOCTHKEeHMs Hated Pogunael — Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUAX, OOEBbIE TIOJIBUTU U TPYJOBBIE TOCTHXKECHHUS,
repOoEeB M 3alIUTHUKOB OTeuecTBa B MPOIUIOM U COBPEMEHHOCTH.
[IpuHUMaromMil y4acTue B MEPONIPUATUAX TATPUOTUUECKONU HAIIPABJIEHHOCTH.
Llyxoeno-upascmeenrnoe socnumaue

3HAIOUMHI U YBAKAIOIIHUN yXOBHO-HPABCTBEHHYIO KYJIbTYpY CBOETO Hapo/a,
OPUEHTHPOBAHHBIM HA yXOBHBIE [ICHHOCTH U HPaBCTBEHHBIE HOPMBI HAPOOB
Poccun, poccuiickoro o0miecTBa B CUTyalusX HpaBCTBEHHOTO BbIOOpa (C yuéTom
HalMOHAIBHOW, PEIMTUO3HON NPHUHAJIEKHOCTH).

Bripakaronuii TOTOBHOCTb OLIEHUBATH CBOE MOBEACHUE U ITOCTYIIKH, IIOBEACHUE
Y ITOCTYIKH JIPYTHX JIIOJEH C MO3ULUN TPAJULUOHHBIX POCCUUCKUX AYXOBHO-



HPABCTBEHHBIX LIEHHOCTEN U HOPM C YUYETOM OCO3HAHUS MOCIIEICTBHIMA
MOCTYTKOB.

Bripaxkaronuii HEMpusATHE AHTUTYMAHHBIX U ACOUUAIIBHBIX MTOCTYIKOB,
MOBEJICHUS], POTUBOPEYALIUX TPAAUIIMOHHBIM B Poccrun TyXOBHO-
HPABCTBEHHBIM HOpPMaM U LIEHHOCTSIM.

Co3Haronuii  COOTHOLIEHUE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTU B
YCIIOBUSX MHJIUBUYAIBHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAUCHUE U
LIEHHOCTh MEXHAIIMOHAJIBHOI0, MEKPEIIMTUO3HOTO COTJIACHs JIF0IEH, HAPOJOB B
Poccun, ymeronuii o0marses ¢ JIF0AbMH pa3HbIX HAPOJOB, BEPOUCIIOBEJAHUM.
[IposBisArOIMI YyBaKEHHUE K CTAPIIUM, K POCCUNCKUM TPAJULMOHHBIM CEMENHBIM
LEHHOCTSIM, MHCTUTYTY Opaka Kak COI03y MYXUHHBI U KEHIIUHBI JUIsI CO3/IaHUS
CEMbU, POKIACHUS U BOCIIUTAHUS JECTEH.

[IposiBASIOIIMI UHTEPEC K UTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY U
JUTEPATYPE KAaK YaCTU AYXOBHOM KyJIBTYpbl CBOErO HApOa, POCCUHCKOIO
oOuiecTna.

Acmemuueckoe ocnumanue

BeIpakaromuii HOHUMAaHKUE [ICHHOCTH OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
HapOJHBIX TPAJHULIMI U HAPOJIHOIO TBOPYECTBA B HCKYCCTBE.

[IposiBAsIOMMI SMOLIMOHAIBHO-9YBCTBEHHYIO BOCIIPUUMUYUBOCTD K Pa3HBIM
BUJIaM MCKYCCTBA, TPAJAHULMIM U TBOPUYECTBY CBOETO U IPYTUX HAPOOB,
MMOHUMaHUE UX BIMSIHUS Ha MOBEICHUE JIIOIEH.

Co3zHaroumii posib XyA0KECTBEHHON KyJIbTYPhl KaK CPeACTBA KOMMYHUKALIUU U
CaMOBBIPAYKEHHUS B COBPEMEHHOM OOLIECTBE, 3HAYEHNUE HPABCTBEHHBIX HOPM,
LIEHHOCTEW, TPAAULIANA B UCKYCCTBE.

OpHueHTUPOBAHHBIN HA CAMOBBIPAXKEHUE B Pa3HbIX BUIAX UCKYCCTBA, B
XYJ10°)KECTBEHHOM TBOPYECTBE.

Duzuueckoe eocnumanue, hopmuposarue Kyibmypuvl 300P06bs U
IMOYUOHATLHO20 OJIA20NOLYYUSL

[Tonnmaromuii HEHHOCTh KU3HU, 310POBbs U OE30MMACHOCTH, 3HAYCHUE JTUYHBIX
YCWJIMH B COXPAHEHUH 37]0POBbSI, 3HAIOIINI M COOIOIAIOITNI TpaBIIa
0e30I1acHOCTH, 0€30IMaCHOTO TTOBEICHMS, B TOM YHCIIe B MH()OPMAIIMOHHOM cpe/e.
Bripaxkaronuii ycTaHOBKY Ha 3I0pOBBIN 00pa3 >KU3HU (30POBOE MUTAHUE,
cOOJII0ICHNE TUTMEHUYECKUX MPaBUJI, COaTaHCUPOBAHHBIN PEKUM 3aHATUH U
OTJIbIXA, PETYISIPHYIO (PU3NYECKYIO aKTUBHOCTH ).

[IposiBasttouii HENpUATUE BPEIHBIX MPUBBIYEK (KypEeHUs, yOTpeOIeHus
AJIKOT0J1s5, HAPKOTHUKOB, UTPOBOM U UHBIX (DOPM 3aBUCUMOCTEN ), TOHUMAaHHUE UX
NOCJIEICTBUM, BpeAa sl (PU3MYECKOT0 M IMCUXUYECKOTrO 310POBbSI.

YMmeromuii 0co3HaBaTh (PU3NYECKOE U IMOLIMOHATIBHOE COCTOSTHUE (CBOE U
JIPYTUX JIOJIEN ), CTpEMALLIUNACS YIPaBIsTh COOCTBEHHBIM AMOIIMOHAIBHBIM
COCTOSIHUEM.

CnocoOHbIN aanTUPOBAThCSI K MEHSIONIUMCS  COLMANIbHBIM,
MH(GOPMALIMOHHBIM U MIPUPOJHBIM YCIOBUSAM, CTPECCOBBIM CUTYALIHSM.
Tpyooeoe socnumanue



YBaxaroumuii TpyJl, pe3yJbTaTbl CBOETO TPyAa, TPY/AA APYTUX JIOICH.
[IposiBasitonuii UHTEPEC K MPAKTUYECKOMY U3yUYeHHUIO npodeccuii u Tpyaa
Pa3JIMYHOrO poAa, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM.
Co3zHaronuii BaXKHOCTb TPYI0JII00US, 00yUeHHUsI TPY Ly, HAKOTUICHHS] HABBIKOB
TPYIOBOU JIEATEIBHOCTH HA MPOTSHKEHUU KU3HU JIJIS YCIICITHOM
npodeccruoHanbHO camopeaan3ali B pOCCUICKOM 00IIECTBE.
VYyacTByromnuii B pelieHnn NPakTUYeCKUX TPYJIOBBIX €, 3a/1a4 (B CEMbE,
001e00pazoBaTebHON OpraHN3allii, CBOSH MECTHOCTH ) TEXHOJIOTHUSCKON 1
COIMAIBHON HAIPaBICHHOCTH, CITOCOOHBIN HHUITUUPOBATH, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKOTO POJIA IESITETBHOCTD.

Bripakaronuii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U MTOCTPOCHUIO
WHJIUBUAYAJIBHOU TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX MIAHOB C YYETOM
JIUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTEN.

IJKonoeuyeckoe gocnumanue

[Tonumaromuii 3Ha4€HNUE U TJI00ATBHBINA XapaKTep SKOJOTUYECKUX TTPOoOIIeMm,
NMyTeH UX PelICHUs, 3HAUCHHUE SKOJOTUYECKON KyJIbTYPhI YEJIOBEKa, OOIIECTRA.
Co3zHaronuii CBOI0 OTBETCTBEHHOCTh KaK Ipak/laHWHA U TOTPEeOUTENS B
YCIOBHUSIX B3aUMOCBS3U IIPUPOJTHOU, TEXHOJIOTMUYECKON U COLUAIIBHOM CPE/I.
Bripaxaronuii akTUBHOE HETIPUATHE IEUCTBUM, IPUHOCAILIUX BPE IIPUPOJIE.
OpueHTUpPOBAaHHBIN HA MPUMEHEHHUE 3HAHUI €CTECTBEHHBIX U COI[MATIbHBIX HAYK
JUISL pEIIeHUs 3a/1a4 B 00J1aCTH OXPaHbl IPUPOIbI, TIITAHUPOBAHHUS CBOUX
MOCTYIIKOB M OLIEHKU UX BO3MOYHBIX MOCIEICTBUMN JIJI1 OKPYKAIOIIEH CPEBI.
Y4acTByIOIMN B MPAKTUYECKON JIESITETBHOCTH 3KOJOTUYECKOM,
MPUPOJOOXPAHHON HAMPABIECHHOCTH.

LJennocmu nayuno2o no3Hanusl

Bripakaronuii mo3HaBaTeIbHbIE HHTEPECHI B PA3HBIX MPEAMETHBIX 001aCTIX C
y4€TOM WHIUBUYAbHBIX HHTEPECOB, CIOCOOHOCTEMH, JOCTHKEHU.
OpueHTUPOBAHHBIN B IESITEILHOCTH HA CUCTEMY HAYUYHBIX MPEICTABICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U 00IIECTBA, B3AUMOCBS3IX
YEJIOBEKA C MPUPOJIHON U COLMAIIBHON CPEHOM.

Pa3BuBaromuii HaBbIKA UCIIOJIB30BAHKS PA3JIMYHBIX CPEJICTB ITIO3HAHUS,
HAKOTUICHUS 3HAaHUM 0 MUpE (SI3bIKOBAsi, YUTATEIbCKAs! KYJIbTypa, 1€ATEIbHOCTD B
nH(pOpMAITMOHHOH, TUGPOBOK cpee).

JIeMOHCTpUPYIONTUI HaBBIKK HAOJIOICHUM, HAKOTIJIEHUS (PAKTOB, OCMBICIICHUS
OTIbITa B €CTECTBEHHOHAYYHOU U TYMAaHUTAPHOU 00JIACTSIX MO3HAHUS,
UCCIIEN0BATEIBCKON IESITENBHOCTH.

LlesieBble OPHEHTHPBI Pe3yJIbLTATOB BOCIUTAHHUA HA YPOBHE CPeIHEro
001ero oopa3oBaHus.

I'pasicoanckoe éocnumanue

OCO3HaHHO BBIPAXKAIOIINI CBOIO POCCUHCKYIO TPAXKITAHCKYIO IPUHAICKHOCTh
(MIEHTHYHOCTH) B OJIUKYJIBTYPHOM, MHOTOHAITMOHATBHOM H
MHOTOKOH(ECCHOHATBHOM POCCHUIICKOM 00111eCTBE, B MUPOBOM COOOIIIECTRE.



Co3zHaromuii CBo€ €MHCTBO C HapoAoM Poccuun kak HICTOUHUKOM BJIACTH U
CyOBEKTOM ThICSUETIETHEN POCCUHCKOM rocy1apCTBEHHOCTH, ¢ Poccuiickum
rocyJapCcTBOM, OTBETCTBEHHOCTH 3a €r0 Pa3BUTHE B HACTOAIIEM U OYyyIlleM Ha
OCHOBE UCTOPUYECKOT0 MPOCBEIIECHHUS, C(HOPMUPOBAHHOTO POCCUMCKOTO
HAaIlMOHAJIBHOT'O UCTOPUYECKOTIO CO3HAHUS.
[IposiBasitoiuii TOTOBHOCTH K 3amuTe PoauHbl, CHOCOOHBIN apryMEeHTUPOBAHHO
OTCTaWBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuum u Poccuiickoro
rocyaapcTBa, COXPAHITh U 3aIUIIATH UCTOPUUECKYIO IIPABIY.
OpueHTUPOBAHHBIN HA AKTUBHOE TPAXKJAHCKOE YUACTHE HA OCHOBE YBaKEHUS
3aKOHA ¥ MPABOIOPSIIKA, MPAaB U CBOOOT COTPaXIaH.
Oco3HaHHO U AEATEIBHO BhIpaXaIOUi HENPUATUE 000N TUCKPUMUHAIIAN 110
COLMAIBHBIM, HAIIMOHAJIbHBIM, PACOBBIM, PEJIUTUO3HBIM MPU3HAKAM, MPOSIBICHUI
AKCTPEMH3Ma, TEPPOPU3MA, KOPPYIIIUH, AHTUTOCYAAPCTBEHHOU JIESITETbHOCTH.
OO6uaaromuii ONBITOM TPAXKIAHCKON COIMAIBHO 3HAYUMOM €SI TEIbHOCTH (B
YYEHUUECKOM CaMOYIIPABICHUHU, BOJIOHTEPCKOM JIBUKECHUH, SIKOJIOTHYECKUX,
BOCHHO-TIATPUOTHYECKUX U JP. 00bEIMHEHUSIX, aKIIUIX, IPOrpaMmax).
Ilampuomuueckoe eocnumanue
Bripaxaronmii cBOX0 HAMOHAJIBHYI0, STHUYECKYIO ITPUHAIIEKHOCTb,
PUBEPKEHHOCTDh K POJIHOM KYJBTYpE, II0OOBb K CBOEMY HapOIy.
Co3Haromuii NpUYacTHOCTh K MHOTOHAIIMOHAJILHOMY Hapoy Poccuiickoi
®enepanun, Poccniickomy OTeyecTBy, pOCCUHCKYIO KYJIbTYPHYIO UAEHTUYHOCTb.
[IposBasironuid 1€ITENLHOE LIECHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY U
KYJIbTYPHOMY HAaCJIEIUI0 CBOETO U IPYyrux HaponaoB Poccuu, Tpagunusim,
Mpa3gHUKaM, MaMATHUKAM HapOJIOB, MPOKUBAIOIIMX B POJHON CTPAHE —
Poccun.
[IposBnsiromMiA yBaXKE€HHE K COOTEUYECTBEHHUKAM, MPOKUBAIOIIMM 32
pyOexoM, MOACP>KUBAIOIINI HX MTpaBa, 3alUTy UX UHTEPECOB B COXPAHCHHUH
POCCHMCKOU KYJIbTYPHOU UIEHTUYHOCTH.
/lyxoeHo-npascmeennoe gocnumanue
[IposBasrommMiA NPUBEPKEHHOCTh TPAIUIIMOHHBIM 1yXOBHO-HPaBCTBEHHBIM
LEHHOCTAM, KyJIbType HapoJa0B Poccuu ¢ yuéToM MUPOBO33pEHUECKOTO,
HALMOHAJIBHOTO, PEJIUTUO3HOTO CAMOONIPEAECIEHUS.
JIeWCTBYIOIIMI U OLIEHUBAIOIINI CBOE IMOBEJACHHUE U MTOCTYIIKH, ITOBEACHUE U
MOCTYIKHU APYTUX JIOAEH C MO3ULUN TPATIULIMOHHBIX POCCUMCKUX TYXOBHO-
HPABCTBEHHBIX IIEHHOCTEN U HOPM C OCO3HAHUEM MOCIIEICTBUM NOCTYIKOB,
JEATEIbHO BBIPAKAIOIIWN HENIPUSITUE AHTUTYMAHHBIX U ACOIMATIbHBIX
MOCTYIIKOB, MOBEAECHUS, TPOTUBOPEUYAILIUX I3TUM LEHHOCTSIM.
[IposiBasitoiuii yBaxkeHUE K )KU3HU U JOCTOMHCTBY Ka)0T0 YeJI0BeKa, CBOOO e
MHUPOBO33PEHYECKOT0 BEIOOpA U CAaMOOIIPEIeNIEHUs, K IPEACTABUTENSIM
Pa3IMYHbIX 3THUYECKUX TPYII, PEJUTUN HApOI0B Poccrun, nX HAMOHAIIBHOMY
JIOCTOMHCTBY M PEITUTHO3HBIM YyBCTBAM C YIETOM COOJIIOICHUS
KOHCTUTYITMOHHBIX TIPAaB M CBOOOJI BCEX TPaXK/IaH.
[TornMaromuii U AEATEIbHO BBIPAKAOIIUN LIECHHOCTh MEXPEIUTUO3HOTO,



MEXHALMOHAJIBHOT'O Corjacus JroAei, HapoaoB B Poccuu, ciocoOHBIN BeCcTH
JUAJIOT C JIFOJBMHM Pa3HbIX HALMOHAJIIBHOCTEH, PEIUTMO3HON TPUHAIEKHOCTH,
HaXOJMUTh OOIIUE LIETU U COTPYAHUYATH JUISl UX JOCTHXKECHHUS.
OpuEHTUPOBAHHBIN Ha CO3JaHUE YCTOMYMBOM CEMBbU HA OCHOBE POCCUHMCKHUX
TPaJULMOHHBIX CEMEIHBIX LICHHOCTEH; MOHMMaHMsI Opaka Kak Cor3a MyKUYMHBI U
YKEHIIVHBI Ul CO3IaHUSI CEMbH, POKJICHUS U BOCIIUTAHUS B CEMbE JIETEH;
HENPUATUSA HACWINS B CEMBE, YXO/1a OT POAUTEIBCKON OTBETCTBEHHOCTH.
Obnagaronmii chOpMUPOBAHHBIMU MPECTABICHUSMHU O LIEGHHOCTU U 3HAYCHHUHU B
OTEYECTBEHHOW N MUPOBOU KYJIBTYPE SI3BIKOB U JIUTEPATYphl HapoaoB Poccun,
JEMOHCTPUPYIOIINN YCTOMYMBBIM UHTEPEC K YTEHHUIO KAK CPEACTBY MO3HAHUS
OTEYECTBEHHOW N MUPOBOW JyXOBHOU KYJIBTYpHI.

Idcmemuueckoe 6ocnumanue

BBIpa)KaIOH_[I/Iﬁ IIOHMMAaHHUC NOCEHHOCTH OTCUYCCTBCHHOIO H MHPOBOI'O
HCKYCCTBa, pOCCHfICKOFO U MHUPOBOTI'0 XYJOXKCCTBCHHOI'O HACICIANA.
HpOHBHﬁII-OHIHI?I BOCIIPUUMYHNBOCTD K Pa3HbIM BHUaaM HCKYCCTBA4,

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEMCTBUSA UCKYCCTBA, €T0 BIUSHUS Ha
MOBEJICHUE JIIOJICH, YMEIOIIMN KPUTUYECKU OLIEHUBATh 3TO BIUSHHUE.
[IposiBrArOIIMI TOHUMAHUE XY0KECTBEHHOM KYJIBTYPhI KaK CPEICTBA
KOMMYHUKAIIMM U CAMOBBIPAXKEHHSI B COBPEMEHHOM 00111€CTBE, 3HAUCHUS
HPABCTBEHHBIX HOPM, IEHHOCTEM, TPAAULINI B HCKYCCTBE.

OpHUEeHTUPOBAHHBIN HA OCO3HAHHOE TBOPUECKOE CAMOBBIPAXKEHHE, PEATH3ALUIO
TBOPYECKHUX CIIOCOOHOCTEHN B pa3HBIX BUAAX UCKYCCTBA C YYETOM POCCUMCKUX
TPAAUIIMOHHBIX TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTEH, Ha 3CTETUUECKOE
00yCTpOICTBO COOCTBEHHOTO ObITA.

dusnyeckoe Bocnutanue, GopMUpOBaHUE KYJIbTYPhI 3J0POBbS U
AMOIIMOHAJIBHOTO 0JIaronoJTydust

[ToHMMaromuii ¥ BEIPAXAarLUK B TPAKTUYECKOMN AEATEIbHOCTH LICHHOCTD )KU3HH,
3I0pOBbs M 0€30MMACHOCTH, 3HAYEHNE JIMYHBIX YCUJINI B COXPAaHEHUH U
YKPETUICHHH CBOETO 37I0POBbsI U 3[I0POBBS APYTUX JIOJCH.

CoOmroaronuii mpaBuiia JUIHON M OOIIECTBEHHON 0€30I1aCHOCTH, B TOM YHCJIS
0e30macHOro MOBEICHUS B MHPOPMAIIMOHHOM cpe/ie.

Bripaxkaronuit Ha MpakTHUKE YCTAHOBKY Ha 370POBBIN 00pa3 KU3HU (310pOBOE
MUTaHue, COOIOIEHNE TUTUEHBI, PeKUM 3aHATHI U OTIbIXa, GU3HUECKYIO
aKTUBHOCTD), CTPEMIJICHHUE K (PU3UUYECKOMY COBEPIIEHCTBOBAHUIO, COOMIOAAIOIIUI
U TporaraHANpyomuii 6e30nacHblil U 310pOBbIA 00pa3 KU3HHU.

[IposiBrsironuii CO3HATEILHOE K 0OOCHOBAHHOE HETIPUSITUE BPEHBIX MPUBBIUYCK
(KypeHus, ynoTpeOJeHUsI aIKOTOJIsl, HAPKOTUKOB, JIFOOBIX (POPM 3aBUCUMOCTEN ),
JIECTPYKTUBHOTO MOBEICHUSI B OOIIECTBE U IIU(GPOBOI cpesie, IOHMMAaHUE UX
Bpeaa st GU3MYEeCKOro U MCUXUYECKOTO 3/I0POBbSI.

JIeMOHCTPUPYIOIIHNI HABBIKK PEPIIEKCUU CBOETO COCTOSHUS ((PH3NUIECcKoro,
AMOILUOHAIIHOTO, IICUXOJOTUYECKOTO), COCTOSIHUSL IPYTUX JIOJEN C TOUKU
3peHust 0€30MMaCHOCTH, CO3HATEIILHOTO YIPABJICHHS] CBOMM 3MOITMOHATHHBIM
COCTOSIHHEM, Pa3BUBAIOLIMI CIOCOOHOCTH aJIallTUPOBATHCS K CTPECCOBBIM



CUTYalMsIM B OOILIEHHUH, B PA3HBIX KOJUIEKTUBAX, K MEHSIOIIHUMCS yCIOBUAM
(commanbHbBIM, HHOOPMAIIMOHHBIM, TPUPOTHBIM).

Tpyoosoe socnumanue

YBaxkaomuii TpyJl, pe3yJabTaThl TpyAa, TPYJA0BbIE U MpodecCuoHaNIbHbIC
JNOCTUKEHUS CBOMX 3€MJISIKOB, X BKJIAJl B PA3BUTHE CBOETO MOCEJIECHUS, Kpasl,
CTpaHbl, TPYAOBBIE TOCTUKEHHS POCCHIICKOTO HAPOAA.

[IposiBasitonuii CnOCOOHOCTH K TBOPUECKOMY CO3UIATEIHLHOMY COLIMAIBHO
3HAYUMOMY TPYAY B JOCTYITHBIX I10 BO3PACTy COLMATBHO-TPYIOBBIX POJIAX, B TOM
qyCIie NPEANPUHUMATENIbCKON IEATEIbHOCTH B YCIOBUSAX CaMO3aHATOCTH WA
HAaEMHOTO Tpy/a.

VY4acTBYIOIIMI B COUMAIIBHO 3HAYMMOM TPYJAOBOM AEATEIBHOCTH PA3HOTO BH/IA B
ceMbe, 00111e00pa3oBaTEILHON OpraHu3aliy, CBOCH MECTHOCTH, B TOM YHUCTIE
OIJIAYMBAEMOM TPYJE B KAHUKYJIAPHBIE EPUOBL, C YYETOM COOIMIOACHUS
3aKOHOJIaTEIIbCTBA.

Bripakaroiuii 0CO3HaHHYIO TOTOBHOCTb K IMOJTYYEHHIO MPOPECCUOHATBHOTO
oOpa30BaHMsl, K HEIPEPHIBHOMY 00pa30BaHMIO B TEUEHUE JKU3HU KaK YCIOBHIO
yCIIeIHON MpodeccroHaIbHOM U 001ECTBEHHON AESITEIbHOCTH.

[Tonumaromuii crienuuKy Tpya0BOH AEATEIBHOCTH, PETYIUPOBAHUS TPYIOBBIX
OTHOILIEHUH, caM000pa30BaHus U MPO(PECCUOHANBHON CaMONIOITOTOBKY B
MH(POPMAIITMOHHOM BBICOKOTEXHOJIOTUYECKOM O0IIECTBE, TOTOBBIN YUUTHCS U
TPYAUTHCA B COBPEMEHHOM OOIIECTBE.

OpHueHTUPOBAHHBIA HA OCO3HAHHBIA BBIOOP C(epbl TPYIAOBOM,

PO ECCUOHATIBHOM JAESITENIBHOCTU B POCCUICKOM OOIIECTBE C YUETOM JIMYHBIX
YKU3HEHHBIX TIAHOB, MOTPEOHOCTEN CBOEH ceMbU, OOIIIECTRA.

IJKonozuyeckoe gocnumanue

JleMOHCTpUpPYIOIIMI B MOBEICHUH CPOPMUPOBAHHOCTH 3KOJOTUYECKON
KYJIbTYpbl Ha OCHOBE IOHUMAaHUS BIUSIHUS COLMAIBHO-3KOHOMHYECKUX
IPOLIECCOB HA IPUPOJLY, B TOM YHUCIIE HA T7100aJIbHOM YPOBHE, OTBETCTBEHHOCTh
3a JCUCTBUA B IIPUPOIHOM CpEJIE.

Bripaxaronmi nedarenbHoe HENPUATHE NIEUCTBUM, TPUHOCIIIUX BPEl PUPO/IE.
[TpumMenstomMii 3HaHKUSI €CTECTBEHHBIX U COLMANIBHBIX HAYK JUISl pa3yMHOTO,
OEepeKITMBOTO TIPUPOIOIIOIH30BAHUS B OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.
Nmeronmii 1 pa3BUBAIOLINN OIBIT 3KOJIOTHYECKH HAIIPABJIEHHOU,
IPUPOAOOXPAHHOM, pecypcocOeperarliei 1e1TeIbHOCTH, YYaCTBYIOIIMMI B €r0
OPUOOPETEHUH IPYTUMU JTHOJIbMHU.

Llennocmu nayuno2o no3Hanusl

JlesiTenbHO BbhIpaXKarolIvil MOo3HaBATEIbHbIE MHTEPECHI B PA3HBIX MPEIMETHBIX
00J1acTsAX ¢ y4ETOM CBOUX MHTEPECOB, CIIOCOOHOCTEM, TOCTUKEHUH.
OO6nanaromuii NpeACTaBICHUEM O COBPEMEHHOM HAYYHOM KapTUHE MUPA,
JOCTUKEHUSX HAYKU U TEXHUKH, apTYMEHTUPOBAHHO BhIPAKAIOIINN MOHUMAHKE
3HaYEHUS HAYKU B KU3HU POCCUIICKOT0 00111eCTBa, 00ECIIEUEHUH €T
0€30MacHOCTH, TYMaHUTapPHOM, COI[MAIbHO- SKOHOMHUYECKOM pa3BUTHH Poccuu.
JIeMOHCTPUPYIOUIMI HAaBBIKA KPUTHYECKOTO MBILIJIEHUS, ONTPEACICHUS



JOCTOBEPHON HAYYHOU MH(OPMAITNHN U KPUTUKH aHTUHAYYHBIX MTPEICTaBICHUI.
Pa3BuBaronuii 1 NpUMEHSIOIINI HaBBIKW HAOJI0JCHUS, HAKOIUJIEHUSI U
CUCTEMAaTHU3alMH (PAKTOB, OCMBICIIEHUS OIbITA B €CTECTBEHHOHAYYHOU U
rYMaHUTapHOHN 00JIacTAX MO3HAHUs, UCCIIEA0BATEIbCKOMN 1EATEIBHOCTH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  MOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECa M [O03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YY4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTUE€ B PEHICHUM MPaKTUYECKUX 3adad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIUMOCTH WCIOJIB30BAHUS JOCTIDKCHHM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh HUX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH HUCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHYECKOM HAMNpaBIECHHOCTH U Ba)XXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBIICHUM OKPY’KAIOIIETO MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJAa B Pa3lMYHbIX cepax mpodheccuoHaIbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNUu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaknuy — TPU PENICHUH YYEeOHBIX IO3HABATEIBHBIX W TMPAKTHYECKUX 3aj]1ad,
MIPUMEHSTh Ha3BaHHBIC MOCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUH.

2) 0a30BbI€e HCCJIE0BATEIbCKHE AeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHHS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJA0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (opMyIHpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCILHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3InYHBIX
METO/IOB IMO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPoOpManuu (HaAy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh UHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh "
HEMTPOTUBOPEYHBOCTH;

(bOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

puoOpeTaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMY  TPEACTABICHHS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH pabdoTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3EHTAIMEHl pe3ylbTaTOB IO3HABATEIbHON ACSTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS MO3ULMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpeajiaraéMplii  aJIropuT™M JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb ACATEIBHOCTA HAa OCHOBE CaMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JUIs1 yaeOHOro mpeameTa « XUMUsH Hay4dHbIe 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUIM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe II0 XHUMHUU TPEAMETHBIE pe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIeBON 0€30MacCHOCTH, B Pa3BUTUM MEIUILIMHBI, CO3AHUU HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPrud, B o0ecrnieueHnu paIroHaIbHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BJIQJICHHE  CHCTEMOH  XMUMHUYECKHX  3HAHWi, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIUe MOHATUS — XUMUYECKUI AJIEMEHT, aTOM, AP0 U JIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKasl CBS3b,
MOJIb, MOJIIpPHAsT Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKENeT, (YHKIIMOHATbHAS
Tpynmna, paaudkan, CTPYKTypHble Qopmynbsl  (pa3BEPHYTHIE, COKpalIEHHBIC,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHIMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BenlecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMS, JIe)KAIIMe B OCHOBE
MOHMMAaHUS MPUUYNHHOCTA U CUCTEMHOCTH XMMUYECKUX SBIICHUH; TPEICTaBICHUS
O MEXaHU3Max XUMHUYECKHX peakuud, TEePMOAMHAMHYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3AUMHOM BJIMSHUHM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
dakTosoTUYeCKe CBEICHHSI O CBOMCTBaX, COCTaBe, MOJyYeHWH U OE30MacHOM
UCTIONb30BaHUU BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUYECKON
NESTENIbHOCTH ~ YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHYECKOIrO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepPHbIC NMPU3HAKU TIOHATHUH,
yCTaHaBIIMBaTh MX B3aMMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS TIPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJISi COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTraHUYECKUX
BEIECTB;

COCTaBJISITh YPABHEHUS XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX pEaKIuil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEIIECTB JIJIsl MILTFOCTPAIlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIHMBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEACTABUTENIEH OPraHUYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. BytiepoBa 1y 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, aJIKaJIUCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAYy  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSA3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JACSITEIBHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PacU€Thl 10 XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKUX HJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEILHOCTU YEJIOBEKAa, CBSI3aHHOW C  MepepadOTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJy4YeHHE W U3YYEHHUE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHus ¢ BeHieCTBAaMU U JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IEJIECO00PA3HOCTh MPUMEHEHUSI OPraHUYCCKHX BEICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HEoOpraHWYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUUYECKOW, DHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY 370pPOBBIO U IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMS aToMa, TUOpHAM3alMs aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAUINYECKAasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIMTHUYECKOW TUCCOIUAIINU, TEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOIIMX  HAY4YHBIX  MNPUHIMUIAX  XUMHUYECKOIO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAIIIMYECKOW pEIIETKH, OOMEHHBIH U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUYECKOrO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuognueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB, MOATBEPXKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUN MMOCPEICTBOM COCTABJIEHMs AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpunIiuin Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAJIBHOM HCCIIE0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAlU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEILHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKON  peakIuu, peIlICHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAJTM3UPOBATh W OIEHWBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh TPABUIIA MTOTH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1E€JIECO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCMHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OpraHu4YecKux coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 e https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 9 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMUUCCKHE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
O06001IeHNEe U CHCTeMAaTH3aIINS
W3Y4EHHOI'0 MaTepuala 1o Teme 1 bubnnorexa [HOK
"BbICOKOMOJIEK YIS PHbIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
v ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3HU, CIIOCOOLI
paspsbiBa CBsA3EH
Teopust ctpoeHus
0 FZI:)HI/I‘-IGTCI:I)(I/IX COEIMHEHU A 1 bubmorexa HOK
P A ' https://m.edso0.ru/9e595ch8
M. bytneposa
Buabl uzomepuu: cTpykTypHas,
MIPOCTPAaHCTBEHHAS.
SIJ)Iesz OHHBbIE 3(PPeKTHI B 1 bubmmorexa [JOK
P https://m.eds00.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COeTUHEHNN



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJaccu(puKalum u

6 CHUCTEMaTH4eCcKast bubmiorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnmoreka [JOK
OPraHMYEeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaru3sanus 1 0000IICHIE bubmuoreka [JOK
3HaHUI 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmuoreka [JOK
AIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3n4eCcKue U XUMUYECCKHIE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
HaxosxieHre ajakaHoB B

11 npupoze. CriocoObl nmoyyeHus bubmoreka LIOK

https://m.edsoo.ru/259b0a5h
U TIPUMEHEHUE alIKaHOB
[uxnoankansl: o0mas
dbopmysa, HOMEHKJIATypa 1

12 U30MEpHUsL, 0COOEHHOCTH bubnuotexa [JOK
CTPOEHUS U XUMUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MPUMEHEHUE
Pemenune pacu€THbix 3a/1a4 Ha

. bubmuotexa [JOK

13 OmpeJieJICHUE MOJIEKYISIPHOM

(bopMyITBI OPraHUIECKOTO

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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BEILECTBA [10 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucremMaTu3amnus
1 000011[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMEHKJIATypa, JJICKTPOHHOE U

bubmuoreka [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHas ¥ iuc-
TpaHC-U30MEPHsI ATKEHOB
DuU3NYECKUE U XUMUICCKHEC
15 cBolicTBa ajnkeHoB. [IpaBuiio bubmorexa LHOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoOsblI MoTy9eHus 1 bubnnoreka [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
17 teme "llonydyenue 3TuneHa u bubmmorexa [JOK
1 S https://m.edso00.ru/0941eed8
W3y4YEHUE €r0 CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 OmpeIeTICHUE MOJIEKYIISIPHOI bubnunoreka [JOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEII[ECTBA
ATKaaueHbl: CONPsKEHHBIE,
W30JIMPOBAHHBIE,
19 KYMYJIMPOBAaHHbIE bubmmorexa [OK
yMysmp ) https://m.eds00.ru/04298c0a
Oco0GeHHOCTH AIIEKTPOHHOTO
CTPOCHUS
20 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK

COHp}I)KéHHLIX JHUCHOB

https://m.edsoo.ru/e561253d



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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CriocoObI nostyueHust u

bubmuoreka [JOK

21 MIPUMEHEHHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHH Psif,
obmas popmyia,

22 HOMGHK?;aEyga, AJIEKTPOHHOE U bubmmorexa LIOK

https://m.edsoo.ru/68b6cc4c
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKY, (hU3MUecKHre CBONCTBA

23 XUMHYECKHE CBONCTBA aJIKMHOB bubmorexa LHOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiiuy Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 Crioco0bl nostyyeHust u bubnuorexa [IOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKOU bubamorexa LOK

https://m.edsoo.ru/5db8e526
peaxiuu

97 Cucremarusanus 1 00001eHne
3HAHUH 110 TeMe
ApeHbBI: TOMOJIOTUYECKUH P,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MoJIEKYJ O€H30J1a ¥ TOIyoIa,
uX (pu3uveckre CBONCTBA

29 XUMHUYECKHE CBOMCTBA apEHOB: bubnmoreka [JOK
pEaKkIn 3aMeICHAS https://m.edsoo.ru/a44alaed

30 XUMHYECKUE CBOICTBA apEHOB: bubnmnorexa [JOK

pCaknu NpuCoOCINHCHUA,

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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OKHCJIEHHE TOMOJIOTOB OeH301a

31

32

33

Oco0eHHOCTH XUMHUYECKUX
CBOICTB CTHpOIa

Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyIIbl OPraHUYECKOrO
BElIeCTBa

CriocoObl nostyyeHust u
IpUMEHEHHUE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3IMYHbIMHA KJIacCaMU
YTJIEBOAOPOIOB

35

36

37

Pacuétel o ypaBHEHUAM
XAMHYECKUX PEaKIUM.
Cucremaruzanus u 00001eHne
3HaHUM MO TeME

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

KameHHbI#1 yrosib ¥ MpOLyKThI
ero nepepaboTKH

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

Hedtb 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKku HePTH

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78

39

40

I'eHeTHuecKas CBsI3b MEKIY
Pa3IMYHbIMHA K1acCaMU
YTJIEBOAOPOIOB
l"anoreHonpou3BoHBIE
YTIJIEBOJIOPOIOB: SIEKTPOHHOE

bu6mmorexa [IOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
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CTPOCHHE; PEaKIMU 3aMEIICHUS
rajoreHa

JleWicTBue 11e04uei Ha

raJIOTCHITPOU3BOTHBIC.
41 BsaumoneiicTBue
IATAIOT€HAIKAHOB C MATHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE
42 3HAHUM 1O pas3ien bubmorexa LHOK
" pasi | Y https://m.edsoo.ru/20e89f22
YrieBo1opoasl
43 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9e298
[IpenenbHBIC 0OTHOATOMHBIC
CIIUPTBI: TOMOJIOTHYECKHH PsII,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ﬁ EB(?IMG I/Iﬂp bubmorexa HOK
Y pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
KJaccupukanus, Gpu3nyecKkue
CBOMCTBaA
XHUMHUYECKHEe CBOMCTBA
45 MpeaenbHBIX OOHOATOMHBIX bubmorexa [IOK
p https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyyeHust u
46 IIPUMEHEHNE OTHOATOMHBIX bubmmorexa [TOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[TpocTsie a¢upsr:
47 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK

0CO0EHHOCTH (PU3HUECKUX U
XHUMHYECKUX CBOMCTB

https://m.edsoo.ru/c2c788b2
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MHOroaroMHbIE CIIUPTHI:
STWJICHIVIUKOJIb U INIMLEPHH, X

bubmuoreka [JOK

48
(bu3HYeCKre U XUMHUIECCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI nostyueHust u

49 MPUMEHEHUE MHOTOATOMHBIX bubmoreia OK

P https://m.eds00.ru/d12e567d
CIIUPTOB
DeHO: CTPOEHUE MOJIEKYJIbI,
50 (du3HYECKHEe CBOMCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (hpeHOIA
bubmuorexa [JOK
51 X €CKHE CBOWCTBA (peHoIa
MMHCCKHE CBOHCTEA eHon https://m.edso00.ru/037ca5f9

59 CriocoOsblI MoTy9eHus 1 bubnnoreka [JOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas paborta No 2.

53 Pemienne skcnepuMeHTAIbHBIX bubnmnorexa [JOK
3a1a4 o teme "CaupTsl U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 CucremaTu3aius u 0000IIeHNE bubmmoreka [JOK
3HAHUMU 110 TeME https://m.edso0.ru/1810cb9b
ANBAETUBI U KETOHBI:

AJIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubnnorexa [JOK
TOMOJIOTHUECKHUE PSAbI, 0011ast https://m.edsoo.ru/b139beaa
dbopmyna, u3omepus u
HOMEHKJIaTypa
ANBAETUBI U KETOHBI:

. bubmuotexa [JOK

56 du3nUeckre CBONCTBA; peaKInu

MMPUCOCANHCHUA

https://m.edso00.ru/c887425c¢



https://m.edsoo.ru/ee4d84aa
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Peaknuuy okucieHus u

57 KauyeCTBEHHBIE PEAKIINU bubmorexa HOK
pearh https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco0bI moTydeHus bubnnoreka [HOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTILHBIC
KapOOHOBBIC KHCIIOTHI, bubnunoreka [HOK
59
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, UX bubnnorexa [IOK
P o https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XHUMHUUECKHE CBOIICTBA
61 IPEeAEIbHBIX OJJHOOCHOBHBIX bubmmorexa [TOK
pel A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0OEeHHOCTH CBOMCTB
62 MYpPaBbUHOM KHCIIOTBI. bubnnoreka [JOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HETNPEICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 UKapOOHOBBIX bubmmorexa [TOK
p ’ https://m.edso0.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX bu6mmoreka [IOK

Kap6OHOBLIX KHUCIIOT

https://m.edso00.ru/0d162d9d



https://m.edsoo.ru/a393baa9
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CriocoObI nostyueHust u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [JOK
https://m.eds00.ru/7c065¢9d

KHUCIIOT
Crnoxuble 3¢upsl:
TOMOJIOTHYECKH psijI, oO1ast bubnmoreka [JOK

66
dbopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE bubmuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pentenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKON

68 peaKIny, Ha OnpeIeeHre
MOJICKYJISIPHOM (HOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckas paborta No 3.

69 Pemienne skcnepruMeHTaIbHBIX bubnunoreka [JOK
3agad no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KUCIIOTHI. CiioxHBIE dPuph!"”
Kupsl: ctpoenue, Gpu3zndecku

70 u XIEMH:G(I:)I?IEC CZ’OEC;BEI o bubmmorexa [OK

https://m.edso00.ru/al19c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 CoZEpKAIIUX OCTATKH bubnuotexa [JOK
HETIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KkucnoT. JKupsl B mpupoje
Mputa Kak COJTHM BBICIITUX

79 KapOOHOBBIX KUCIIOT, UX bu6mmoreka [IOK

Morotiee aeiicteue. Ilonsatue o
CHUHTCTHYCCKHUX MOIOIIHUX

https://m.edso00.ru/3c566565
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cpeactax (CMC)

['enetnyeckas cBs3b
YIJIEBOIOPOAOB U

bu6mmoreka [IOK

73
KUCJIOPOACOAECPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB

74 Pacuérel mo ypaBHEeHUSIM
XUMHUYECKHUX PEeaKIIHii
CucremaTtu3zanus u 00o0IIeHNne bubnuorexa [JOK

75 .
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
YIIJIEBOAOB M KiIacCH(pUKanus bubnnorexa [HOK

76
yII€BOJOB (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

MoHocaxapuibl: (pu3nuecKue
77 CBOICTBA If Haxox%) €HUE B bubmmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
pupoIe
IIpuMeHeHne TIII0KO3bI, €€
78 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Hucaxapunbl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUCaXapuioB
[Tonucaxapuael: cTpoeHue

80 MaKpoOMOJIeKyJ, (PU3NIECKHe U bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTre 06 NCKYCCTBEHHBIX bubnnorexa [JOK



https://m.edsoo.ru/56790c96
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BOJIOKHax

https://m.eds00.ru/6216e766

Pemrenne PaACUCTHBIX 3aaa4 Ha
ONpeCaACIICHUC TOJIM BbIXO4a

bu6mmoreka [IOK

82
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOXKHOTO
83 Cucremaru3amus 1 00001IeHne bubmuorexa [JOK
3HAHUU MO pa3aeny https://m.eds00.ru/08d4364c
KoHTpoinbHas pabota 1o Teme
84 "Kucnopoacoaepxarniue bubmorexa LHOK
poAcOACprrall " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTPOEHHE MOJIEKYII, 001Iast
85 dbopmya, ©3oMepHs bubmorexa LHOK
pMYIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XuMHU4YeCKHe CBOMCTBA bu6mmoreka [IOK
annpaTHYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XUMUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMJTMHA
CriocoObI nostyueHust u
88 npUMeHeHHe anupaTHIECKUX bubmmorexa LIOK
P https://m.edso0o.ru/eal38763
aMUHOB
AMUHOKHUCIOTHI: HOMEHKJIATypa
89 U U30Mepus, GU3nIecKue bubnnoreka [JOK
cBoiicTBa. OTNIENbHBIC https://m.edsoo.ru/d1773e80
MPEJICTABUTENN 0-aMUHOKHCIIOT
90 XUMHUYECKHE CBOMCTBA bubmuotexa [JOK
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AMHWHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKucIIOT. CUHTE3 U
TUAPOIU3 IECTITUAO0B

https://m.edsoo.ru/77df705a

01 benku kak npupoHbie bubmumorexa [IOK
MOJIMMEPBI; CTPYKTYPbI OCJIKOB https://m.edso0.ru/429e9899
. bu6mmoreka [IOK
92 Xumieckue CBoicTsa bearo https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKITHYECKIE
93 coenuHeHus. HykienHoBbie bubmmorexa LHOK
https://m.edso0o.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
OuoJsiornueckas poib
[TpakTudeckas padora Ne 4.
Pemenue skcriepuMeHTaTbHBIX
94 3a/1a4 10 TeEME bubmorexa [JOK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[Tpaktrueckas padota Ne 5.
95 Pemenne skcnepruMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 o Teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COETMHEHMM"
KonTponbHas padbora no teme
96 " A30TCO/IepIKaIIHe bubnmorexa [IOK
" https://m.edso0.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
OCHOBHBIE TIOHSTHSI XHMHH
97 BBICOKOMOJIEKYJISIPHBIX bubnuorexa [IOK

COECTMHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEPHU3AIUS U

https://m.edsoo.ru/7aa63ebd
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MNOJIMKOHACHCAlI A

08 [LmactMacchl. Y tunuzanus u 1 bubmuorexa [JOK
nepepaboTKa MIacTuka https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypalbHbIN

99 CI/IHTeTI/I‘IepCKI/IC KanyiIYKI/I. 1 bubmmorexa [JOK

https://m.edso0.ru/246103ec
Pesuna
Bouiokna: HarypanbHbIe,

100 UCKYCCTBECHHBIE, 1 bubnnorexa [HOK
cuHteTnyeckue. [Tonumepst https://m.eds00.ru/5963a601
CIIeIIMaIbHOI'O Ha3HAYCHHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepuMeHTaIBHBIX 1 bubnnorexa [HOK
3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.ru/3aebd77a
IJIaCTMAcCC ¥ BOJIOKOH"

TIpeIMeT o 3HATICHHE http://school-colIection.edu.ru
OpraHIeCKof XM http://fcior.edu.ru http://school-
’ sector.relarn.ru/nsm/

102 TpEACTABIICHHE O 1 Oprannueckast XUMUs | yueOHUK
MHOF006pa'iI/II/I OpTraHUYECKUX (orgchem. ru)nésmorexa LIOK
COCIHHCHIH https://m.eds00.ru/3686e6f5

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
Xumuyeckui anemMent. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOHPUTYpAIlUU aTOMOB
5 3J1eMeIF{)TOB B OCHO]?I)-IOIV}IIII)/I 1 bubmorexa LOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucteMma XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

o 10 TeEMeE https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBUS
BanieHTHOCTB U BaJE€HTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOIIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BhIpaKEHUS! KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHHS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnnorexa [JOK
P PP https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnnorexa [JOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKOpoCTh XMMHUYECKOHN peakluu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 I'oMoTeHHBIC U TEeTepOreHHBIC PEAKITUU
26 IIpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKOM peakuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DNEKTPOINTHYECKAS TUCCOLMAIINSL.
29 CI/IJ‘ILHII)JG U cia0ble 3§eKT (I)-IJ'II/I:BI bubmorexa HIOK
p ' https://m.edso0.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npounssenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO :B Boxo Ho HI:II;I ’ bubnnorexa [IOK
a p POB. BONOPOL https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LIOK
p HI p p https://m.edsoo.ru/09d5a9bd
JJIEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eaknuu. BaxxHeille OKUCIUTEIN U bubnmorexa [IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubmmnoreka HOK
HWOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3IMUHBIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o teme bubnuoreka [JOK

39 " "

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
ITonoxeHne HEMETAILIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB /1. 1. Menpeneena u Bubmaorexa ITOK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAJIOB
AnoTponus HEMETaIOB (Ha IpUMEpe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
poaa, Ceprl, p https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMHYECKUE CBOMCTBA. ['uipuIbI https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHACIOPOACOIEPKAINE COEANHEHUS bubmorexa LHOK
POACOAEPALL a https://m.edso0.ru/6b3255e6
rajJoreHOB
JlabopatopHble 1 IPOMBIIIIIICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COoeIMHEHNH
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeEME

"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 0] e
HOHART M EpORCIH https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3nuyHbBIX TUIIOB bubmorexa HOK
AaTP https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI nonﬂ EHUS (;I/ISII)/IIII;CKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI
POBOAOPOZ, CyIbGHA https://m.eds00.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cephl gCO6eHHIz)CTI/I CBOMCTB CEpHOU bubmorexa OK
Pl P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK

" P . g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOyueHus, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepskaiiue coequHEHHS

55 azora F())co6eHII{)OCTI/I CBOMCTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XuMH4ecKkue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoga(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI KJI/IICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK

At p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco6r,1 TIOJTyYCHUS (pn3n§efl<:11e " brbmmorexa LIOK
v L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuaus(1V), kpemaneBas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edso0.ru/393cdac0

coenuaeHuil. CTEKII0, €ro MoJydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa HOK
ladp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnber" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO0mue dpuznyecKkrue CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUUECKUI PSII HAPSOKEHUH
75 MeTaJIJI'I)OB O61mue cnolzongl ncl)jn €HUS bubnmorexa HOK
- oot yi https://m.edso0.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, (pusndeckue u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

XHUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IIPOCTBHIX BEIICCTB U UX COCI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIBIIUI: TIOMy4YeHue, GU3nIecKue u https://m.edso0.ru/7c3e49c0
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUJIPOKCOKOMILIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME brbmmorexa [JOK
" P 8 " https://m.edso00.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METaIOB

83 no0ouHbIX noarpymnn (b-rpymm) bubmuoreka [IOK
IIepuonnueckol CUCTEMbBI XMMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmorexa [TOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKelle3a U ero coequnenuii. [lomyuenue bubmorexa HOK
A ) ya https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
duznyeckre 1 XUMHYECKHE CBOIICTBA
87 MEIHN U €€ COeNUHEHNI, X bubnnorexa LIOK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 DKCHEPUMEHTAILHLIX 3a7a4 10 TEME bubmorexa HOK
P A https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX MOArpYHH"
90 Pemenue 3amay pa3sIMuHBIX THIIOB bubnmorexa IOK
AaTp https://m.edso0.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 M3YYEHHOI'0 MaTepuana o TeMe bubnmorexa IOK
" Y " P https://m.edso00.ru/e91fe975
Mertanibl
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Mertamiabr" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HUCCICa10BaHUsA BCIICCTB

https://m.edso0.ru/080fe1f0
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https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/e91fe975
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENbCTBE. BaskHelmue
100 CTPOUTEIBHBIE U KOHC HOHHBIE 1 bubnnorexa [JOK
p TPyKI https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
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IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIKHOYACT:

OCHOBOIIOJIATrAIONIME TOHATHS (XUMHUYECKUI DJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTH, ANIEKTPOOTPHUIIATEIIEHOCTb, CTCTICHb OKUCJICHUS,
XMMHUYECKass CBsI3b (G- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTaneil, KpUcCTaJUIMuecKas pemeéTKa, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJNSpHAS KOHIICHTpAIUS, PacTBOPHI
(MCTUHHBIC, JUCIEPCHBIC CUCTEMbI), KPUCTAJUIOTHUAPATHI, YTIIECPOIHBIH
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna, wu3omepust  (CTpyKTypHas, reoMerpuyeckas  (Iuc-,
TPAHCH30MEPHS), TOMOJIOTUYCCKUI psi, TOMOJIOTH, VYIJIICBOIOPOJIHI,
KHCIIOPOJ- U a30TCOJAEpIKAIINE COCTUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKH), MOHOMED, TTOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYCCKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’ILHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- U
SHAOTEPMHUUYECKUE, peaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMbie ¥ HEOOpaTHUMBIE), PACTBOP, AJIEKTPOIHUTHI, HEITEKTPOIUTHI,
ANEKTPOJIATHICCKAS JUCCOIUAIINS, CTEIICHD JTUCCOIMANNN, OKUCITATEb,
BOCCTaHOBUTENb, JJICKTPOJIHM3, CKOPOCTh XHUMHYECKOW  peakIuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3ME€KTPOTUTHUECKON THUCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE INPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTABICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MMPOTCKAHUA, O XUMHWYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YECJI0BCKa

1.5

2.1

o0IIye HaydHbIC TMPUHIMITBI XUMHUYECKOTO TPOHM3BOJCTBA (Ha TpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

CpopMUpOBaHHOCTH YMEHHH BBISBIISTH:

XAapaKTCPHBIC  ITIPU3HAKK W  B3aUMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPU OIIMCAHHUKU CTPOCHUSA H

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHUSIMH H MNpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOT'O €AUHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCIKAYHAPOAHOI'0O COrO3a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM MpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEUIECTB,
TErIoBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTEMEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanH3aTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUM) ¥ HOHOB
XUMHUYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHUSA S-, p-,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS peaKkuii HOHHOTO 0OMeHa, YYUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PEaKUMU UIAYT JO KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
ATOMOB B MOJICKYJIAX, a@ TAKIKEC OT 0coOeHHOCTEH peain3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU

JKCIEPUMEHTAMU U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymmnamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIOXHBIE 3(QUPHI, KHUPBI, YIIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 10 XUMHUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIh30BAHHEM
(U3MYECKUX BEIUYNH:

Macchl (00bEMa, KOMMUYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEIIECTB JITaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOM MM O0BEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEAKITNH

10.3

TEII0BOTO 3¢ (eKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Bianenue cucreMoil 3HaHUM O METOJAX HAy4YHOIO IO3HAHUS SBJICHUM
IIPUPO/IbI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSITh
9TH 3HAHUSA NPU SKCIEPUMEHTAIBHOM HCCIEI0BAaHUM BEILIECTB M YIS
OOBSICHEHUS] XUMHUYECKUX SBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUS NPUMEHATH (WCIOJB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IMPUHITUSA

IPaMOTHBIX pEILIEHU PoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
OesomacHoro  oOpamieHus C  BemecTBaMH M J1a00OpaTOpHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEIACTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OLCHUBATHb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi MH(poOpMaIuH, ceTb IHTepHeT 1
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C IOCTaBJIEHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAs CMBICI TIOKa3aTells MpeAeIbHOU
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
IO XUMHUHN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB TI0 JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMOB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO IHAS)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4decKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHUYECKON ¥ OpraHN4eCcKOi XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEeHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jquccoumanuu. Peakipn noHHOro oOMeHa

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
pacTBopa

CriocoObI BeIpasKEHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS PaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ©  HEHACHIIIEHHbIE

pacTBOpBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM PH. MeToabl AIeKTpOHHOTO OanaHca




1.13

DJIEKTPOJIU3 PaCTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTCHOB, CEpBI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUUM XUMHUYECKOIO CTPOECHMUSI OPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHblil CKEIET OPraHU4eCKOH MOJIEKYJIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneii aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTauuoHHbIE — 3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COENUWHEHUHN (cucTemMarudeckas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuse u snexrpoduiie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOI'O 3aMCIICHUA

3.6

AnkeHpl. XMMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpOBaHUE,
TUIPUPOBAHUE, TUIAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIEHUS U
nonuMepu3any. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUUYECKHE CBOMCTBA alIKaJWEHOB: PEAKIUH MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAHUE, THIPATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWCTBa O€H30Jla: peaKkUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oa.
Oco0eHHOCTH XMMHMYECKHX CBOMCTB crupona. [lonummepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS  HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOre€HOBOAOPOJAMH  Kak  CIOcO0  IOJIydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJEHITIMKOIb W TIMLEPUH KaK IPEICTaBUTENN MPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYeCKHEe CBOMCTBA NpCACIIBHBIX AJIbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIMM HAa KapOOHWUJIBHYIO TpyHny (peakuus «cepedOpsHOro
3epKanay, B3aumoaencTeue ¢ ruapokcuaom menu (11). IMomyyenune npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalys ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTH PE€aKIM OKUCIICHUS allCTOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, AIbJAETUI0OB. BpIciiue npeneibHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoXHBIX 3IPUPOB B
MUIIEBOH M TMap(IOMEPHONW NPOMBIIUICHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpHI
TJIMIEpUHa ¥ BBICIIUMX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4YaCTHEM CIHUPTOBBIX H




3.16

3.17

QJIBJICTUIHOM TPYNII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAa4YECHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAwOIIMe Aucaxapuabl. [maposns
nucaxapuioB. [lomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMaya, IJIMKOreHa U uLemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaua: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOIy4YEHHUE
3¢upoB Uemnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJAHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IIOJIMMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alMi U TMOoJUKOHAeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHWEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKIY KilacCaMU OPraHNn4YC€CKUX Coe)II/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM >xu3HU. [IpaBunma Oe3zomacHOM paboOThl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKA: MPUPOTHBIA U MOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XUMUA U IKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHYEeCKOoro 3arpsizHeHus. IIpobimema OTXOJOB W MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKHU SHCPIruu

4.4

OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHUX




BEILIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  metauryprus.  CTEKJI0 W CWIMKaTHas  MPOMBIIUICHHOCTb.

[Ipombinennass ~ opranuueckas  xumus. Cppb€ A1 OpraHu4ecKon

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéTbl Macchl BEIIeCTBA WM 00BbEMA Ta30B IO H3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MAaCCE WJIM 00BbEMY OJIHOTO U3 YYACTBYIOIIUX B PEaKLIUU
BEILIECTB
5.2 ##HPar##H##Pacuérel TeruioBoro s exTa peakuu
5.3 ###Par###PacuéTbl 00bEMHBIX OTHOIIEHUHN I'a30B IIPU XUMUYECKUX PEAKIUIX
5.4 #i#Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MIPOIYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MacCOBOW MIIH 0OBEMHOM JTOJIM BBIXO/1a TIPOIYKTA PEAKITUU
' OT TEOPETHUYECKH BO3MOXKHOTO
###Par###PacuéTel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MPOAYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJE pACTBOpA C OMpeIeIEHHON MaccoBOil 1oyen
PacTBOPEHHOTO BEIIECTBA
57 #H#Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUH «MACCOBAsI IOJIS», «MOJISIpHAs
' KOHIIEHTPALUA», «PaCTBOPUMOCTH»
##H#Par##HHaxoxnenue MoJIeKyJIIpHON (OPMYJIbI OpraHUYECKOTO BEIECTBA 10
5.8 €ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIINX B €70 COCTaB, UITU TIO

MIPOYKTaM CTOPaHUS



CUCTEMA OLEEHKN AOCTUXEHUA OBYHAOLLMMUCA

NNAHUPYEMBDIX PE3YJ/IbTATOB OCBOEHUA OBPA3OBATE/IbHbIX MPOrPAMM HA
YPOBHAX OCHOBHOI'O OBLLEIO U CPEAHEIO OBLLIEEFO OBPA3OBAHUA

YYEBHbIW MPEAMET «XUMMUSA»

Ha ypokax XuMuM OIEHHUBAHMIO TMOMJIEKAT Cieayiolmue  crneuuduueckue
YMEHUSL:

8vi0ensimb CYIIECTBEHHbIE IIPU3HAKN OCHOBHBIX XUMUYECKUX MOHSITHIA;

UCNOIb308aMb IOHATHS 17151 OOBSCHEHUSI OTACIBbHBIX (PAKTOB U SIBJICHU;

6vlbupams  OCHOBAHHWA W  KpUTEpUU Ui KIAcCU(UKALMM  BELIECTB
U XUMHYECKHUX PEAKLIUIL;

YCmMaHasaueams NIPUIUHHO-CIIEICTBEHHBIE CBA3H MEXKAY OOBEKTAMH U3YUCHUS;

npumMeHAmb B TPOLECCE TO3HAHUS I[IMPOKO HCIOJIb3YEMBbIE B XUMUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIM (XMMHUYECKMM 3HAK — CHMBOJ DJJIEMEHTA,
XxumMuieckas Gopmya, ypaBHEHUE XUMUYECKON peaKInu);

npeobpazoevléamsb  MOJENbHBIE MPEJICTABICHUS MpPU pElIeHUH Yy4eOHO-
MO3HABATEJIbHBIX 33/1a4;

8bIA68/1AMb U XAPAKMEPU308aMb CYLLECTBEHHbIE NMPU3HAKM N3yYaeMblX

BeW,eCTB U XMMUNYECKUX peaKu,m‘/'l;

BbINOJIHAMb PACUETHI TT0 XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM XUMUYECKUX
peaKuui;

rnaaHupoeams u npoeodumb XUMUYECKUM SKCNEPUMEHT.

Jns opraHu3anuM TEKYIIEro OIICHUBAHHUS O0O0pa30BaTENIbHBIX PE3YJIbTAaTOB
Ha ypOKaX XMMHUH MOTYT MPUMEHSTHCS:

YCMHbBLU ONpOC C UCTIOJIB30BAaHUEM CUCTEMBI CTICTIHAIBHO MO JO0PAHHBIX YCTHBIX
BOIPOCOB;

NUCbMEHHbIU ONnpoCc Ha OCHOBE CHCTEMbl 3aJlaHUN Pa3IMYHOW THUIIOJIOTUU
U YPOBHS CJIOXKHOCTU ISl OLIEHKH YCBOEHHUS OTAEIBHBIX 3JIEMEHTOB COJAECPKaHUS
KOHKPETHOM TE€MbI, B TOM YHCJE€ 3aJaHUl, UMEIOIIUX XapaKTep «MBICICHHOTO
AKCIIEPUMEHTa», KOTOpbIe TPEOYIOT OT 00yYarouXCcsl MPUMEHEHHUs] 3HaHUH B HOBOM

KOHTCKCTC WJIN JJIA PCHICHUA HCCTAHJAPTHBIX 3a1a4;



BBITIOJTHCHHUE NPAKMUYEeCKUX pabom, TTIO3BOJISIONINX OIIEHUBATh YMEHHUSI PaOOTHI
C XWMHYECKHMH BEIIECTBAMU M JIaOOpPaTOpPHBIM OOOPYJIOBAHHEM, NPUMEHEHHE
TECOPETUYECKHUX 3HAHUH Ha MPaKTUKE.

B cuny pa3zHooOpazus ¢opM U METOAOB TEKYIEe OIICHUBAHUE YYEOHBIX
JOCTHKEHHUM 00yJaromuxcs O3BOJISET:

— OCYIIECTBIATh AUPPEPESHIIMPOBAHHBIN TOIX0 K OOYYarOMIMMCS C IICJIBIO
BBISIBIICHHUS WX CIHOCOOHOCTH K TPUMECHCHHWIO 3HAHWK B PA3JIMUHBIX CHUTYaIUsX,
TOTOBHOCTH K CAMOKOHTPOJIIO M CAMOOIICHKE PE3yJIbTaTOB CBOMX JIOCTHKCHUI;

— BBISBIISATH MPUYUHBI 3aTPYJHCHUN OOYydYaIOIMMUXCS MPU padboTe ¢ ydeOHBIM
MaTepUajoM;

— CJIeIUTh 3a XOJIOM TIpollecca OOydYeHHs U 1O Mepe HEeOOXOAUMOCTH
OTIEPAaTUBHO KOPPEKTUPOBATh (OPMBI €ro OpraHu3allid, OCOOEHHO B YaCTH
CaMOCTOSITENIbHOM MO3HABATEIHLHON ACSITEIFHOCTA 00YJaIOIINXCSl.

TemaTndeckoe OIICHMBAHUE MPEIMETHBIX PE3YIbTATOB MO XMMHUU HAIPABICHO
HAa KOMIUIEKCHYIO OIIEHKY 3HAaHMM W YMEHHUM OOydYarouuxcsl IOcCje 3aBEpIICHUS
U3YYECHHS OIpPEACIICHHON TeMbl WM pasziena ydeOHou mporpammbl. OHO MOMOTaeT
VYHTEIIO0 OMPEACIIUTh YPOBEHh YCBOSHHUS MaTepHaia U TOTOBHOCTh OOYYArOIIMXCS K
TaNbHEHIIEMY HM3yYCHHIO TPEAMETa, a TaKKe CKOPPEKTHUPOBATh 00pa30BaTEIbHBIN

MPOLECC ISl AJOCTUAKEHHUS JTYUIlINX PE3yIbTaTOB.

OueHuBaHKUe YCTHbIX OTBETOB

OpHol U3 TPagUUMOHHBIX (OPM MPOBEPKU 3HAHUN M YMEHHI 00ydYarolmuxcs
SBJISIETCS] YCTHBINM onpoc. K MeTogam yCTHOTO KOHTPOJISI OTHOCATCA: Oeceia, pacckas
yUeHHKa, OOBSCHEHHE, KOMMEHTHPOBAaHHE TEKCTa Yy4yeOHHMKA, YTEHHE CXEMBl,
cooOreHre. YCTHBIA OMPOC UCTIOIB3YETCS B XOJC PA3TUYHBIX TUIIOB YPOKOB, Yallle
B HavaJie ypoKa C LEeJbI0 aKTyaJu3aluy 3HaHUH, HEOOXOIUMBIX ISl U3y4YEHUS HOBOTO
TEOPETUYECKOTO MAaTEepHaia, a TAKKE B KOHLE YPOKa I MEPBUYHOTO KOHTPOJIA
Y 3aKPEIUICHHS MTOJTYUYEHHBIX HAa YPOKE 3HAHUM.

B kauecTBe OCHOBHOIO MHCTPYMEHTApPHsI YCTHOI'O OIPOCA BBICTYIAET CUCTEMA
BOIIPOCOB, MOCTPOEHHBIX HA OCHOBE KOHKPETHBIX 3JIEMEHTOB COJIEPKAHUS U3YUEHHOTO
MaTepuaia, JIM00 HOBOTO Marepuaina, Nojajexaniero 3akperuienuto. ConeprkaHue
BOIIPOCOB YYMUTEJb OMNpPENEIsieT € YYETOM MOJATOTOBICHHOCTH OOYyYaroIIHUXCs

Ha MOMCHT U3Y4YCHUS COOTBCTCTBYIOIICTO MaTCpHrajia.



[Ipu ouleHHBaHMM YCTHOTO OTBEeTa OOYYaIOIIErocs HA MOCTaBICHHBIA BOIPOC
€JIECO00PA3HO IPUMEHSITh CIEAYIOIINE KPUTEPUHU:

OTmeTKa «5» cTaBUTCA NPU YCI0BUM, €CNU 0byYatowmiics:

— JIaeT TMOJIHBIM apryMEHTHPOBAHHBIM OTBET, W3JI0KECHHBIM B ONPEIEICHHOU
JIOTHUYECKOM TIOCIIEIOBATENBHOCTH;

— JEMOHCTPUPYET NOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIMX XUMHUYECKHUX
HNOHATUN, 3aKOHOB M TEOPHM, HMCHIOJB3YyEeT MX BO B3aMMOCBSI3U JJIsl OOBSACHEHUS
paccMaTpUBaEMBbIX SIBICHUM U CBOMCTB N3y4aeMbIX BEILIECTB;

— YCHEUIHO peajau3yeT IOJy4YEHHBbIE paHee 3HAHUs I IOCTPOCHMS BBIBOJIOB
1 00001IEHMIA.

OTmeTKa «4» CTaBUTCA NPU YCN0BUK, ECN 0ByYatowminca:

— JIaeT OTBET, TONYCKAIOIIMNA HEKOTOPhIE HETOYHOCTH B TOJIKOBAHUHU CYIIIHOCTH
(haKTOB U SBJIICHUI, O KOTOPBIX UAET PEUb;
— CaMOCTOATENIBHO YCTPAHAET UMEIOIIUECS B OTBETE HETOYHOCTH.

OTmeTKa «3» CTaBUTCA NPU YCIOBUM, €CIN 0byYatoLLnnca:

— JaeT OTBET, KOTOPBIN IO COACPKAHWIO B OONBIICH YaCTH YIOBIETBOPSET
TpeOOBAaHUSAM K OTBETY Ha OTMETKY «4», HO JOMYCKaeT OMMOKH MPH MCIIOJIb30BAHUH
TEOPETUUYECKOTO U (PAKTOIOTHUECKOTO MaTepraa;

— HE JSMOHCTPUPYET YMEHHUS IO YCTAHOBJICHHUIO CBS3M MEXKIYy H3YYCHHBIM
paHee ¥ HOBBIM TEOPETHUECCKUM MaTEPHAIIOM;

— 3aTPYIHSETCS B IOCTPOSHUH BBIBOJIOB U OOOOIICHHIA;

— JIOMYIICHHBIC OITUOKH UCIIPABIISIET C TIOMOIIBIO YUUTEIIA.

OTmeTKa «2» CTaBUTCA NPU YCI0BUM, €CNU 0byyatowmiics:

— JIaeT HEBEPHBIN OTBET;

— IIOKa3bIBACT OTCYTCTBHUE 3HAHUMN COOTBETCTBYIOIINX ITOHATUI
Y 3aKOHOMEPHOCTEM;

— HEBEPHO MPUMEHSET U3yUEHHBIE MTOHATHUS, 3aKOHBI U TEOPUU JIJIS1 OOBSICHEHUS
paccMaTpUBAaEMBbIX SIBJIEHUN U CBOMCTB N3y4YaeMbIX BEILIECTB;

— 3aTPYAHSETCS B UCIIPABJICHUHU JOMYIIEHHBIX OIIMOOK KaK CaMOCTOSITENIbHO,

TaK U C IOMOIIBIO YUUTCIIA.



OueHnBaHMe NUCbMEHHbIX pa60T

B IMPAKTHUKC IPCIIOAaBAHHUA XMMHHU B paMKaxX TCKYHICTO M TCMATH4YCCKOIO

KOHTPOJIA 3HAHUU HUCIIOJIB3YIOTCA PA3JIMYHBIC ITMCbMCHHBIC 3addHUA. HpI/I BCCM

pa3HoO00pa3uy MUCHMEHHBIE 3aJlaHUSI CXOJAHBI 10 CBOCH IEJeBOW HANpPaBIEHHOCTH,
CYTbh KOTOPOI 3aKITI0YAaeTCsl B TOM, YTOOBI HE MPOCTO YCTAHOBUTH, YTO 3HAIOT M yMEIOT
oOyuaroiuecsi, CKOJbKO 00ecrednuTh OOBEKTUBHYIO OILIEHKY TOTO, KaKk M B KaKUX
B3aMMOCBS35X OHM MOTYT MPHUMEHSTHh MOJyYCHHbIC 3HAHHUS M YMEHUS JAJISl aHaJIH3a,
OOBSICHEHUS U IPOTHO3UPOBAHUS PA3IIMUYHOTO POJIa IBICHUA.

OxapakTepu3yeM OCOOCHHOCTH OIICHMBAHMsSI HEKOTOPBIX BHJIOB 3a/aHUH,
KOTOpBIE TPAJULUOHHO MCIOIB3YIOTCS JJsl THPOBEACHHUSI OLEHOYHBIX HPOLEayp

B paMKax TCKYIICIO U TEMATHUYCCKOI'0O KOHTPOJIA 3HAHMH.

XUMWUYECKUI OMKTaHT.

XWMHYECKU AUKTAHT COCTOUT M3 TIEPEUHS BOIPOCOB, MPOBEPSIONINX 3HAHUS
Ha PENPOIYKTUBHOM YPOBHE, TPEOYIOIIMX OBICTPHIX M KPAaTKUX OTBETOB. Hampumep:
3HAHWE CHUMBOJIOB XHMHYECKUX DJIEMEHTOB, (opMyn W Ha3BaHWUW BEIIECTB,
TEPMUHOJIOTHH H TIP.

[Ipn omeHWBAaHWM XWMHUYECKOTO JHUKTaHTa IEJIECO00pa3HO MPUMEHSThH
CICAYIOIINE KPUTCPUH:

OTMeTKA «5» CTaBUTCS NPH YCIOBUHU, €CIU O0YJAIOIIUICS BEPHO 3aIlMCHIBACT
oT 95 1o 100% oTBeTOB;

OTMeTKA «4» CTaBUTCS NPH YCIOBHH, €CIM 00YYAIONMIUKCS BEPHO 3alUCHIBACT
oT 80 10 94% 0TBETOB;

O0TMeTKA «3» CTaBUTCS NPH YCIOBHH, €CIM 00YUAIOIIUNACS BEPHO 3aITUCHIBACT
oT 60 10 79% OTBETOB;

OTMeETKA «2» CTaBUTCS TPHU yCIIOBUH, €CIIM 00YJArOITUICS 3alChIBACT MCHEE

60% 0TBETOB.

TectupoBaHue.

MoxHO BBIACIIUTh OCHOBHBIC BUABI TCCTOBBIX SaﬂaHHﬁ, KOTOPLIC UCIIOJIB3YIOTCA

JUTSI IPOBEPKU 3HAHUM M YMEHUN 00YYaIOIIMXCS MO Pa3IMYHbIM TEMaM:



C BEIOOPOM OTBETa/OTBETOB (TIpeIaraeTcsi BHIOPATh MPaBUIIbHbIE OTBET/OTBETHI
U3 TPEAJIOKEHHBIX BAPUAHTOB);

C KOPOTKMM OTBeTOM (TpeOyercsi J1aTh KpaTKH OTBET Ha BOIMPOC
VI BBITIOJTHUTH 33JJaHUE B HECKOJIBKUX MPEATIOKEHUSX );

Ha COOTBETCTBHE (HY>KHO YCTAaHOBUTH COOTBETCTBUE MEXKY FIEMEHTAMU JABYX

MHOXECTB);

Ha TIOCJIEIOBATEIBHOCTh (TpeOyeTcss pacCTaBUTh SJIEMEHTHI B TMPaBUIBLHOU
MOCJIeI0BATEIILHOCTH).

[lenecooOpa3Ho NPUMEHUTH HOPMATHBHOE JTUXOTOMHYECKOE OIICHUBAHHE
PE3yIHTATOB BBITOTHEHUS KaXKIOTO TECTOBOTO 33/IaHMsI, HAITPABICHHOTO HA TPOBEPKY
YCBOEHUS OJTHOTO AJIEMEHTa COJEPKaHMUSI.

[Ipumepnas 1mkana mnepeBoja Oamia B OTMETKY (pa3pabatrbiBaercs
B 00pa3oBaTeNbHON OpraHu3aIlvu):

OTMeTKa «5» CTaBUTCS NpPU YCJIOBUH, €CIM OOydaromwuiics HaOpan oT 85
10 100% ot obmero unciia 6aaios;

OTMeTKa «4» CTaBUTCS NPU YCJIOBUH, €CIM OOydaromwuiics HaOpan oT 65
10 84% ot obmero unciia 6aaIoB;

oTMeTKa «3» CTaBUTCS NpPU YCIOBUH, ecii oOydarommuiics HabOpan ot 50
10 64% ot ob1mero unciia 6aaIoB;

O0TMETKA «2» CTaBUTCS MPHU YCIOBHUH, eciii oOydaroniuiics Hadpan meHee 50%

OT 0011ero uncia 0ajuioB.

OueHunBaHue peweHunAa pacy4eTHbIX 3aau.

PacuerHble 3a1aun 110 XUMHUM B CUCTEME OLICHUBAHUSA UIPAIOT BAXKHYIO POJIb
B OILIGHKE YPOBHS T[IOHMMaHHMSI W YCBOGHHUS Marepuaia OOy4arolUUMUCH.
OHM NO3BOJISIIOT NPOBEPUTH HE TOJBKO 3HAHUE TEOPETHUYECKUX OCHOB XHMHH,
HO YW YMEHHE NPUMEHATh UX Ha MPAKTUKE, NMPOBOAUTH pPACUEThl, AHAIMU3UPOBATH
pe3ynbTaThl U JIeJaTh BBIBOJBL. PacueTHble 3a1aun MOTYT BKJIIOUATh B CE€0S pelIeHHE
YpaBHEHUI XMMHUYECKUX PEaKIMid, pacyeT Macchl, 00beMa, KOHIICHTPAIlU! BEIIECTB,
a TaKXke ONpeAclICHUE APYrMX XUMHUYECKHMX TIapaMeTpoB. PacueTHeie 3amaun
MOMOTalOT pa3BUBaTh JIOTUYECKOE MBIIUICHHE, YMEHHE pabdoTaTth C JaHHBIMU
Y IPUMEHSTh TEOPETHUECKNE 3HAHUS HA MPAKTHUKE.

HpI/I OLCHUBAHNHM ITMCBMCHHBIX peHIeHI/Iﬁ pPAaCUCTHBIX 3aaa4d PCKOMCHAYCTCA



110 BO3MOYKHOCTH Ha BCEX dTarax MUCI0JIb30BaTh 000OIICHHBIE KPUTEPUHU OLICHUBAHMUSI
takux 3amanuii B KMM OI'D (Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHUS)
u KM EI'D (na ypoBHe cpenHero ooiiero o0pa3oBaHus) 10 XUMUHU.

Pemenne pacdeTHON 3amadMl TpEAIojiaraeT BBIOJHEHUE OTPEICIICHHOM
MIOCTICIOBATEIPHOCTH  JIOTUYECKUX  JIEHCTBUH C  (PU3MYCCKUMHU  BEIMYUHAMHU
Ha OCHOBAHWHM COOTHOIIEHWW BEIIECTB — YYAaCTHUKOB peakmuu. B 3aBucuMocTh
OT YCIIOBUS 3a/ladyll KOJMYECTBO TaKHUX JIOTHUECKUX JCUCTBHA MOXET OBITh

paznuyHbIM. [103TOMy IpU OLEHHWBAHMM BAKHO YUYUTHIBATh TO, KaK OOyYaroIIUKCS

BBICTPAMBAET HYKHYIO IOCJIEI0BATEIBbHOCTh 3TUX ACHCTBUM, U OLICHUBATh Ka)I0€
U3 BBIIOJIHEHHBIX ACUCTBUM, KOTOPOE OYAET SBISTHCS JIEMEHTOM OTBETA.

OOBEKTOM OLIECHUBAHUS PEIICHHS PACUETHBIX 3a7a4 SBISIOTCA:

1) mpeaMeTHBIN pe3ynbTaT — CHOPMHUPOBAHHOCTD YMEHUS TIPOBOAMTH PACUCTHI
110 YPAaBHEHUIO XUMHUYECKOW PEaKLUu;

2) MeTanpeJMETHBIC pe3ylbTaThl — C(QOPMUPOBAHHOCTh YMEHHWH CTPOUTH
JIOTUYECKHUE PACCYKIEHUS, CAMOCTOSATEIbHO BBIOMpPATH CIOCOO pelieHus y4eOHOMN
3a/1a4n.

Jlormueckue IEHCTBUS, KOTOPBIE SIBISIFOTCSI HEOOXOAWMBIMHM JUIsl PEILICHUS
pacuyeTHOM XMMHUUYECKOW 3aJ1a4 110 YPABHEHUIO XUMUYECKON pEAKIINU:

1) cocraBieHue ypaBHEHUS XHUMHYECKOW pEaKIUH, O KOTOPOW HIET peub
B YCIJIOBUH 3a/1a4U;

2) ompeneneHre COOTHOIICHHS KOJIMYECTBA BEIECTB — MPOMOPIIHOHATIBHOM
3aBHCHUMOCTH, KOTOpasi YCTaHaBJIMBAETCS B COOTBETCTBUU C KO3 (UIIMEHTaAMU
B YPaBHEHUH PEAKIUH;

3) HaxoXIEeHUE UCKOMOU (DU3MUYECKON BETUUNHBI.

Kaxxnoe nornueckoe nedcTBue oneHuBaerca B 1 Oamin, cyMMapHbId Oani
3a BEpHOE peleHune 3a1aun — 3 6amia. Takoil MpUHIMI KPUTEPHATEHOTO OIEHUBAHUS
nenecooOpa3eH Ha NEpBBIX JTanax (HOpPMHUPOBAHMS YMEHHUsS pellaTh pacyeTHbIC
3anauu. B mpoiiecce nzyueHus: yaeOHoro npeamera « XUMUs» UCIONIb3YIOTCS 3aaHusl,
YCIIOBHE KOTOPBIX JIONOJIHAETCS HOBBIMHM JJIEMEHTAMM 3HAaHHWH, YTO MPHUBOJIUT
K YBEJIMYEHUIO KOJMYECTBA Y4YEOHBIX JEUCTBUI, HEOOXOAUMBIX JUISl PEIICHUS
pacuyeTHoU 3anayu. [Ipu 3TOM CXOJHBIE MO CBOEMY XapakTepy y4yeOHbIe ACHCTBUS,
HaIpUMep HaxOoXJEeHHe Macchl (00beMa) BEIIECTB IO H3BECTHOMY KOJIMYECTBY
BelecTBa (M HA0OOpPOT), MOTYT TOBTOPSTHCA NPUMEHUTENIIBHO K HECKOJIbKUM
BemniecTBaM. B 3TOM ciiydae Takue AeWCTBUA 1ienecooOpa3HO OlleHMBaTh B 1 Gai.

K kputepusiMm oleHUBaHUS PEIICHUS PACYETHOM XMMHYECKOW 3aJadyu MOTYT OBITh



OTHECEHbI CIEAYIONINE TOKA3ATEIN MBICTUTEIBHOU IEATETbHOCTH:

1) moHMMaHWEe XWMHUYECKOH CYIIHOCTH Tporiecca (COCTaBIICHHE ypaBHEHHUS
XUMHUYECKOU peaKilnm);

2) YCTAaHOBJICHHE TPONOPIMOHAILHOW 3aBHCUMOCTH (COOTHOIICHHS) MEXITY
KOJMYECTBOM BEIlIECTBA YYACTHUKOB MPOLIECCa BO B3aUMOCBSI3H;

3) IpUMEHEHHE  COOTBETCTBYIOIIMX  CHOCOOOB  BBIYMCICHUS  3a/IaHHOMN
(bu3HUeCKOi BEIIUYUHBI.



PekomenayeTcss MPUMEHSTh MO3JIEMEHTHOE OLICHMBAHUE PEIICHUS! PACUETHBIX
XUMUYECKUX 3a]1ay:

BEPHO 3aIMCaHbl TPH DJIEMEHTa OTBeTa — 3 0asia;

BEPHO 3aIMCcaHbl J1Ba AJIEMEHTa 0TBeTa — 2 6asia;

BEPHO 3aIMCaH OJIMH 3JIEMEHT oTBeTa — 1 Ga;

BCE DJIEMEHTHI OTBETa 3amucanbl HeBepHO — 0 OaiioB.

Jlnst ompenenieHuss ypoBHS C(OPMHUPOBAHHOCTH Yy OOYYAIOIIUXCS YMEHHMA
pelaTh pacyeTHhIE XUMUUECKUE 3a/1a41 MPU U3YUYEHUH KaKJI0U TeMbl PEKOMEHIYETCS
MPOBOAUTL KPAaTKOBPEMEHHBIE MUCHMEHHBIE Pa0OThI, 3aJIaHUSI KOTOPOH BKJIIOYAIOT

PACUCTHBIC 3aJa491 PA3HOT'O YPOBH:A CIIOKHOCTH.

KpaTkoBpemMeHHaA npoBepoyHas pabora.

[To mepe uzyuyeHus n000H TEMbl Kypca XUMHUH HPOUCXOAMUT «HAKOIUICHHEY
3HAHUH, a TAKXKE YMEHUN MPUMEHSTh UX B Pa3IMYHbIX YUEOHBIX cUTyauusx. B nemsax
OLICHKH YMEHUW TPUMEHSITh TMOJNyYEHHBIE 3HAHUS B CHCTEME M B3aWMOCBS3U
11es1Ieco00pa3HO  MCIMOJIb30BaTh KpaTkoBpeMeHHble (10—15 MuHYT) NpoBepOYHBIC
paboThl, BKIIIOYAIOIUE HEOONbIIOE KOJUYECTBO 33aJaHUIl pa3HbIX TUIIOB U YPOBHS
cioxHOCTH. KpaTkoBpeMeHHblE MPOBEpOYHbIE pPabOThl MO3BOJIAIOT  OICHHUTH
c(OPMHUPOBAHHOCTh HECKOJIbKMX B3aUMOCBSI3aHHBIX MOHSITHM B MPOLECCE U3YUYEHUS
OTAEIBHBIX MOATEM/OJIOKOB.

KpaTkoBpeMeHHbIE TIpOBEpOYHBIE pabOTBI MOTYT COAEpXaTh 3aJaHus,
TpeOyIoIllhe COCTABJICHUS YPaBHEHMHA XUMHUYECKHX pEaKkUuil (Hampumep, 3aJaHUs
Ha XapaKTEpUCTUKY CBOMCTB HM3y4aeMbIX BEIIECTB, T'€HETUYECKYIO CBSA3b MEXKIY
BEIIECTBAMU Pa3IMUHBIX KJIACCOB), a TAK)KE paCUETHBIC XUMUYECKHUE 3aa4 U JIpyTHe
Tunbl 3agannid. KonmmdecTBo 3amaHuii B paboTe 3aBUCHT OT THIA U CIOKHOCTH
BKJTFOUEHHBIX 33JaHUN U OT BPEMEHH, OTBOJJMMOTO Ha WX BBITIOJTHEHHE.

[Ipumepnas 1mkana mnepeBoja Oamia B OTMETKY (pa3pabarbiBaercs
B 00pa30BaTEIbHON OPTaHU3ALINHN ):

oTMeTKa «5» CTaBUTCS TMpU YCJIOBUHM, €clM oOydaroluiics Halpal
oT 85 10 100% ot o01ero yucia 0auios;

OTMeTKa «4» CTaBUTCS NpPU YCIOBUH, €clii oOydaromuics HabOpan oT 65
10 84% ot ob1mero ynciia 6aaIoB;

oTMeTKAa «3» CTaBUTCA NPHU YCJIOBUH, €CiIu oOydaromniuiics HaOpan ot 50



10 64% ot o6mIero yncia 0alios;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUH, €CIIM o0yyatomuiica Hadpan menee 50%

OT 0011ero uncia 0ajuioB.

TemaTnyecKasa KOHTPONbHaA pabora.

®dopmoii  OlleHMBaHUS YYEOHBIX JOCTIKEHHUW B paMKax H3YYCHHS] TEMBI
WJIM pa3jiesia Kypca XMMHH SBIISIETCSI KOHTPOJIbHAsS padoTa.
[Ipn opraHw3anuu ¥ JaJbHEHIIEM OICHWBAHWUM KOHTPOJBHBIX paboT
0 XMMHUHU CHayasa OMpeNessioTCs MOAX0/bI K MOCTPOSCHUI0 KOHTPOJIBHON paboThI,
a3aTeM K 0TOOpY KpUTEPHUEB OIICHUBAHUS KaK OTJEIbHBIX 3a/IaHUM, TaK U BCeil pabOThI
B IeJOM. 3aJlaHds KOHTPOJBbHOM pabOThl OpPUEHTUPOBAHBI HAa MPOBEPKY
OCHOBOITOJIATAIOIINX JJIEMEHTOB COJEPKaHUS Kypca XUMUU M CPOPMUPOBAHHOCTH
MPEAMETHBIX U METAIPEIMETHBIX YMEHUH oOydarommxcs. KoHTpoapHYyI0 padoTty
CJIeIyeT UCTIOJB30BaTh 110 3aBEPIICHUN N3YUYEHUS TEMBI IIEIMKOM, a HE OTJEIbHBIX
noaTeM/0JI0KOB, M3y4aeMbIX Ha ypokax. [ns KOHTpoJpHOM paboThl OTOMpaeTcs
CaMblii 3HAYUMBIM MaTepuas TeMbl. [I0 CBOEM THIONOTMM 3aJaHHUsl  KOHTPOJIBHOM
PpabOThI AaHAJIOTUYHBI 33]TAHUSIM, KOTOPBIC UCTIONB3YIOTCS ITPHA U3YICHUHM KOHKPETHBIX TEM.
PekomenayeM crenyronige KpuUTEpUM Ui MepeBoja oOlmed CyMMBbl
HAYKCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM IIKAaJIe:
OTMeTKa «5)» CTaBUTCS TPH YCIOBUHU, €CIM oOydaromuiicss HaOpan oT 85
10 100% ot obmero yucia 6aaios;
OTMeTKa «4» CTaBUTCS TPH YCIOBUHU, €CIM OOydaromuiicss HaOpan oT 65
10 84% ot obmero unciia 6aaIoB;
OTMeTKa «3)» CTaBUTCS TPH YCIOBUHU, €CiIM oOydaromuiicss HaOpam oT 50
10 64% ot obmero unciia 6aaIoB;
OTMETKA «2)» CTAaBUTCA MPHU yCIOBUH, €CIIH o0yUatomuiics Hadpan menee 50%

0T 0011ero uncia 0ajuioB.

OueHKa NpakTU4ecKom paboTsl

BrlmoniHeHHEe TpakTUYeCKUX paldoT MpearnoiaracT KOMIUIEKCHYIO OIEHKY
00pa3oBaTeNbHBIX JTOCTHKEHUN OOYJarONIUXCsl ¢ YY€TOM B3aWMOCBSI3U OT/EIIBHBIX

MOKa3aTeJien.



KOHTp OJINPYCMBbIMU  PC3YJIbTaTaMU  BbIIIOJIHACMBIX I[eﬁCTBHﬁ SABIIAIOTCA

3HAHUEBBIN U ,I[CHTCJIBHOCTHBIfl KOMIIOHCHTBI, KOTOPBIC IIPCACTABJICHBI B Ta6JII/IH€.



KoHmposnupyemebie pe3ysabmamel 8birosnHAeMbix 0elicmauli, ux oyeHusaHue

. Onenka . Onenka
3HaHMEBBI KOMIOHEHT JeATeJIbHOCTHBIN KOMIIOHEHT
(0abI) (0ay1BI)
1) 3nanue 1ab0paTOPHBIX CLIOCOOOB 1 1) CoGmronenue mpaBui Oe3orac- 1
MOJTyYCHUsI KOHKPETHBIX BEIECTB; HOW pabOThl TpPH  BBIIOJHCHUU
3HaHUE (QU3NYCCKUX U XUMUYCCKHX XHUMHUYECKHX OIBITOB
CBOWCTB BEIIIECTB, KOTOPBIE CIICAYET
YUUTBIBATh MIPH BBIOOpPE HEOOXOIM-
MOro croco0a ux cooupanus
2) 3HaHue (QU3NYECKUX U XUMHU- 1 2) CobmromeHue MpaBuWil PabOTHI 1
YECKUX CBOMCTB BEIIECTB, KOTOPHIC ¢ 1abopaToOpHBIM 00OpYIOBaHHEM
ClIeyeT YYUTBHIBATH IIPH BBIOOpPE IIPH MOHTaXKe TPUOOPOB
HE00X0UMOTO crocoba ux
coOupaHus (METOJJaMH BBITCCHEHUS
BO3JyXa M BOJBI) M JUIA JOKa3a-
TENbCTBA HAIMYHUS  TOJYYCHHBIX
BEIIIECTB
3) 3uaHue YCIOBUI MPOTEKAHUS 1 3) I'pamoTHOE OOecmeueHue ycio- 1
XUMHYECKHX TIPOIECCOB, HCIOJb- BUW IS TIPOBEICHUS XUMHYCCKHX
3YEeMBIX IS TOJIyUYEHUS U UCCIIe- MIPOIIECCOB (HAarpeBaHUE PEAKIMOH-
JIOBaHUS CBOWCTB 3aJJaHHBIX HOM CMecH; U3MEeTbYeHHE TBEPIBIX
BEIIIECTB BEIIECTB;, PACTBOPEHHE BEIIECTB
B BOJIC U T. [I.)
4) Hcnonb3oBaHHE XHUMHYECKOM 1 4) OcymiecTBieHre HaOIIOICHHIMA 1
CUMBOIIMKH  JJI1  COCTaBJICHUS 3a X0JIOM TpoIiecca, (PUKCHpOBaHHE
dbopMynn BeUIECTB M ypaBHEHHA U OMHCaHUE ero Pe3yNbTaToB
OCYIIIECTBISIEMBIX XHUMHAYECKHX
peakiuit
5) ®opmyaupoBaHue BBIBOJIOB 1 5) CocraBiieHre oT4eTa O MPOJe- 1

u o0o0mieHnii 1o pe3yiabTaTam
IMPOBCACHHBIX I/ICCJ'IeJIOBaHI/Iﬁ

JaHHOU paboTe

MaxkcumalbHbIH UToroseii 0aur; 10

OTMeTKa [0 IIATUOAIUILHON LIKAJIE:
«5» — 9-10 6au1oB
«4» — 7-8 daytoB

«3» — 5-6 daiu0B

«2» — MeHee 5 datoB




OueHnBaHME NPOEKTHOM U UCCef0BaTENbCKOM AeATENbHOCTU

[IpoekTHast 1 uccneaoBaTeNbCKask JEATEIbHOCTh (OPMHUPYET y O0yUarOIIMXCS
CIIOCOOHOCTh  JIEUCTBOBaTh CaMOCTOSITEIbHO, WHHIIMATUBHO M OTBETCTBEHHO,
WCIIONIB3Ysl TIPEIMETHBIE 3HAaHUS B KAYECTBE WHCTPYMEHTA JIJISl PEIICHUS MPOOJIEMEI.
VYyeOHast MpOEKTHAs M HUCCIEAOBATENbCKas JEATEIbHOCTh JIOJDKHA 3aBEepIIAThCS
MaTEepUAIbHBIM  MPOAYKTOM: MAaKETOM, MOJENbIO, OTUYETHBIMU MaTepuajaMu
(B ciaywyae TpoeKTa), NHCbMEHHBIM oOT4eToM (pedeparoMm, aHAIUTHUYCCKUMHU
MaTepualiaMy, CTEHAOBBIM JIOKJIAJ0M U JIp.).

OO0si3aTeNbHBIM YCIOBUEM MPOEKTHOM M HCCIIEIOBATENILCKON AESTEILHOCTU
ABJISIETCSl BEJICHUE JHEBHUKA, B KOTOPOM OTPAKAIOTCS BCE ATalbl paOOThI, 3a/Jauu
JUIST  KaKJIOr0 JTama W MPOCIEKUBACTCS aIrOpUTM pPabOThl Haa MPOEKTOM
WU HUCClieIoBaHUEM. XOJI SKCIEPUMEHTAa M €ro pe3ysbTaThl (UKCUPYIOTCA
B [IPOTOKOJIE.

JInst  OUEHKM pe3yibTaTOB MPOEKTa WM HCCIEIOBAaHUSA HEO0OXOAMMO
UCIIOJIb30BaTh 3apaHee pa3pa0OTaHHbBIE OLIEHOYHBIC JIMCTHI C BO3MOKHOCTBIO yueTa
CTEIIEHU CAMOCTOSITEILHOCTH, Y4aCTUsl pabOThl B TPYMIIE, COOTBETCTBUSI BHIOPAHHBIX
METOJIOB, Iiejienoiaranusi, GopMyIupOBaHUsI MPOOIEMbI U 3a7a4l pabOThl, PadOTHI
C UCTOYHUKAMU UH(OpMaLINK U TIP.

HtoroBasi oOllEHKAa MO MPOEKTY M HCCIEIOBAHUIO JIOJDKHA CKJIQJbIBAThHCS

U3 CyMMBI 0aJIJIOB 32 Ka) bl 3Tar paOOThI.

Mapamempbl oyeHUBAHUSA NMPOEKMHO-UCC1e008amesbCKux pabom

Bcero
Ne Copep:xanne Kpurepun ounennBanns

0as10B
1 Br16op Tembl 1 paboTa obyuarorerocs (0-10)
11 | AxryaneHOCTh TeMbl | O — He 0003HaUeHa; 0-1

1 — o6ocHOBaHa
1.2 ITocTanoBka 0 — He 00o03HaueHa; 0-1
npobaembl/runore3sl | 1 —rumnore3a yeTko 0603HaUeHa

1.3 | Lenenonaranne 0 — He 0003HAYEHO WJIM II€Th HE COOTBETCTBYET 0-2

THIIOTE3E;

1 — nenu 0003HAYCHBI, COOTBETCTBYIOT THUIIOTE3E;

2 — 1enu 0003HAYEHBI, COOTBETCTBYIOT THIIOTE3E,
3aJ1auy MOCTABJICHBI, COOTBETCTBYIOT LIEJIH

14 MeTobl 0 — mer; 0-2




1 — Ha3BaHO, HO HET MOPOOHOTO OIMCAHHS;
2 — OIUCAaHO MOJAPOOHO, IETATLHO

1.5 | Bemonnenue pabotel. | O — HeT; 0-2
Pesynbratel. BeiBogsl | 1 — pe3ynbraThl MPUBEICHBI, HO HE MOKA3aHO, KaK
MIOJTyYCHBI;
2 — ONHMCaHO, KaK BBINOJIHEHA paboTa, YeTKO
BBIJICJICHBI PE3YJIBTATHI, CIICIIaHbI BHIBOIBI
1.6 Cunoricuc 1 — caMOCTOSITEIILHOCTE; 0-2
1 — 94eTKOCTh CTPYKTYPBI
2 3amura (0-10)
2.1 | I'pamoTHOCTB 1 — TrpaMOTHOCTH U CTPYKTYPHUPOBAHHOCTH 0-5
1 Y€TKOCTh BBICTYILICHUS,
BBICTYTUICHHSI 2 — TI0CJIEJIOBATEIILHOCTh, YETKOCTH;
3 — comepKaTelbHOCTh, BCE OCHOBHOE H3JIOKEHO,
CyTh pa0OTHI YETKO BBIICIICHA
2.2 Hcnons3oBanue 0 — He HCIOJIB30BAJIKCE; 0-2
MIpe3eHTAIIHH, 1 — Obuin, HO oOydalIUHCAs HE HCHOIH30BAI
JIEMOHCTpAIIHiA WJIN UCIIOJIb30BaJl HEYMEJO;
2 — TpaMOTHOE W YMECTHOE WCIIOJh30BAHNC,
MpE3CHTAMA W/WIM  JIEMOHCTPAIIMM T'PAMOTHBIC,
HaTJISITHBIC
2.3 | OTBeTHI Ha BOIIPOCHI 0 — HE cMOT OTBETHTH HU Ha OJTUH BOIPOC IO TEME 0-2
paloThI;
1 — oTBeTHl HEYBEpEHHBIE, COAEPKAT OMIMOKU, HO
B I[EJIOM yJIOBJIETBOPUTEIIHHO;
2 — OTBeTHI Ha 2—3 BOIpOca MO TEME MPaBUIIbHBIE,
yBEpEHHbIE
2.4 | Camoopranu3anus 0 — HapyILIeH periaMeHT; 0-1
1 — pernameHnT coOmonancs
PekoMeHnayeMm crhemyronme KpUTEpUH Ui TIEpeBoja OOmIed  CyMMBI

HAYHUCJICHHBIX 0AJIJIOB B OTMCTKY I10 MATHOAJUILHOM IIIKAJIE:

10 100% ot obmiero yuciia 6aaios;

10 84% oT ob1iero unciia 6aios;

10 64% ot obmero unciia 6aaIoB;

OTMeTKa «5» CTaBUTCSA NpPHU YCIOBUH, eclid oOydaromuiics HaOpaia or 85

OTMeTKa «4» CTaBUTCS NpPH YCIOBUHU, €CIM OOydaromuiics HaOpan oT 65

oTMeTKa «3)» CTaBUTCS NpPH YCIOBUHU, €ciM oOydaromuiics HaOpan or 50




OTMETKA «2» CTaBUTCA NPU YCIOBHUH, €CIU OOyHArOIIUIICS HaOpasl MeHee
50% ot oO1miero yucia 0aIoB.

Ha ocHOBaHuMM mpHUBEOEHHBIX pPEKOMEHIAIMI B 00pa30BaTEIbHOM
OpraHM3alMd MOTYT OBITh pa3padoTaHbl W TPHHITHL CBOM  KPUTEPHUU
OLICHMBAHUS TMPOEKTHON U MCCIIEIOBATEIBCKON NEATEIBHOCTH OOYYAIOIIUXCS C
y4eTOM OCOOEHHOCTEW OCHOBHOI 00pa30BaTENbHOM MPOTpaMMBbl, pealn3yeMoil B

JTAHHOW 00pa30BaTeIbHON OpraHU3aIluy.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

» Xumusi; 10 knace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O6miecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbeTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuueHHON
OoTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obiecTBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus, 11 knace/ yrnyonennsiii ypoenb, Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., Jlynun B.B.; nox penakiueit Jlynuna B.B., O6mecTBo ¢
OTPaHUYEHHOU

OTBETCTBEHHOCTHIO «/[PODAY; AkiinoHepHOE 00111eCTBO



«M3narensctBo «lIpocBemenne», Xumus 10 knacc yriyOlieHHBII YPOBEHb ,
B.B.Epemun, H.E.Ky3smenko, B.U.Tepenun, A.A. JIpo3nos, B.B. JIynun; nosa

penakiueii B.B. Jlynuna.-6-e uza.nepepad., M.-Jlpoda, 2019.-446¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru http://fcior.edu.ru http://school-
sector.relarn.ru/nsm/ Opranuueckas xumusi | IHTepakTUBHBIN yueOHUK
(orgchem.ru)

bubmmoteka L{OK https://m.edsoo.ru/6a22b1e8






