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MNOACHUTEJBHASA 3AIIMCKA

Pabouast mporpaMMa o XMMHU Ha YPOBHE CPEIHEro 0o0IIero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3zakona ot 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit denepannny», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTebHON MpOrpamMMBbl cpefHero obmero oopasoBanus MBOY
«Jlueit ~ Nely», mnpencraBineHHbix B DenepadbHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHbIE OOpa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX TONOKeHHM «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.), a Takxke OpPHEHTUPOBAHA HA LIEJIEBBIE MPUOPUTETHI,
chopmynHrpoBaHHBIE B paboueli nmporpamme Boctiutanuss MBOY «JIumeit Nely.

XuMus Ha YpOBHE YIIIyOJIEHHOTO H3YyUYEHHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3zoBaHusi ydammxcss 10-11 kmaccos.
W3yyenue mnpeamera, peanu3syemMoe B YCIOBHAX AU(GEepeHIupOBaHHOTO,
npodUILHOTO OOyYeHMS, IPU3BAHO OOECICUYUTh OOIIEe00pa30BaTCIbHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJIMMYIO IS
aJanTalyyd UX K ObICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKXKe ISt
MPOJOJDKEHUS OOYYEeHUsI B OpraHU3alMsIX MPO(ecCHOHATBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIIMH.

B mporpamme mno XMMHUM Ha3Hauy€HHE MpeaMera «XUMHUS» MOIy4daeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBHM C  OCHOBOIIOJIATAIOIIUMU
nosioxkeHusiMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHMs,
pe3yabTaToB OOy4YeHUs M TpeOOBAaHUM K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSl CJICAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOM MO
XUMUHU QYHKIINH:

e HH(POPMAIMOHHO-METOUYECKAs, peaTn3aius KOTOpoil obecreurnBaeT
MOJIyYCHUE TIPEACTABICHUSI O IIENSIX, COJACp)KAaHWU, OOIIEeH CTpaTeruu
oOy4eHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCSl CPE/ICTBAMU MPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast peayCMaTpUBAET
Ompe/ieJICHHe: TPUHIHUIIOB CTPYKTYPUPOBAaHHS U MOCIEAOBATEILHOCTH
W3y4eHUs] y4eOHOro maTepuana, KOJWYECTBEHHBIX UM KAaYeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJECPKATEITLHON OCHOBBI
KOHTPOJISI U OLIEHKU OOpa3oBaTebHBIX JOCTIKEHUN OO0ydYaroIIuxcs B
paMKax WTOTOBOW arrecTtaniid B (OpME EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Tporpamma nmst yriyOaEHHOTO U3yUEHUSI XUMUH:

e YCTaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKAHHE, 00sS3aTEIbHOE
JUIS M3y4eHUsT B paMKaxX OTACNbHBIX Mpoduiel, mnpeaycMaTpuBacT
pacmpejelieHie W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT MPUMEpPHOE paclpeesieHne y4eOHOro BpEeMEHH, PEKOMEHIYeMOTO
JUTS. U3YYCHHSI OTACIBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIETOBATEIbHOCTh H3YYEHUSI Y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaT METOIMWYECKYI0 MHTEPIPETAIMIO eJIel U 3a7au U3yueHus peaMeTa
Ha yrITyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOiiero 00pa3oBaHMs, COAEPKATEIBHON XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM
IPOrpaMMBbI CpeIHEro o0miero oOpa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA  OOYyYarollerocss MO OCBOEHUIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpamMMe MO XUMHH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus. 3a TMpeaenamMd yCTAaHOBJICHHOW MPOTpaMMONl 10  XUMUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISAIONIECH COAEp)KaHUs YUEeOHOro MmpeaMera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEeNsThCSl B COOTBETCTBUM C HANpPaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B cootBerctBHM ¢ KOHueNTyalbHbIMH mosioxkeHusmu PIroC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro W yriayOJAEHHOTO YpPOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHUsI HAa YPOBHE CpeAHEero ooOIero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YIUIYOJIEHHOTO W3YYEHHs] HalpaBlIeH Ha peau3aluio
IPEEeMCTBEHHOCTH C  MOCJIEIYIOIMIMM  JTaloM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsI B paMKax W3Y4YEHHUS CHEIHAIbHBIX ©CTECTBEHHO-HAYUYHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX M OpTaHM3AIMSIX CPEeIHEro mpodeCCHOHaIBLHOTO
oOpa3zoBanus. B 3Toi cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclidpeHHe W  YIUIyOJIeHHe TEOpPeTHYECKON u
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BRIOPABIIMX OMpPENeAEHHBIN TPpodUIib
oOy4eHus1, B TOM YHUCJIE C TIEPCTIEKTHBON MOCIIEAYIOMIETO MOTYICHUS XUMUIECKOTO
oOpa3oBaHus B OpraHU3alusax MpodeccuoHanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k mnnaHUpyemMbiM pe3yjbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHOM MPOTPAMMBI CPEIHETO 00Iero 00pa3oBaHUS



U3ydeHUE TMpeameTa «XUMUsS» OPUEHTHUPOBAHO TAaKXKE HA peuieHue 3ajad
BOCIIUTAHUSA W COLMAIBHOTO Pa3BUTHUS OOydaroumxcs, Ha (GOPMHUpPOBAHUE Y HUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUM pallMOHAIM3allMM Y4eOHOro TpyJa U
O0OOLIEHHBIX ~ CIIOCOOOB  JEATENBHOCTH, HMEIOIUX  MEXAUCUUIIIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMH MpeaMeTa «XUMUsS» Ha YpOBHE YIIyOJEHHOIO WM3y4YEHUs
ABIIAIOTCA YIUIyOn€HHble Kypcbl — «Opranumyeckas xumus» U «OOmas wu
HeopraHuueckas xumush». [lpu onpeneneHun noaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHMS ITUX KYpCOB B IpOrpamMme MO XHMHUU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkanus KypcoB «Oprannyeckas xumus» u «OOwmas u
HEOpraHWYecKas XHMHsS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMmeTa. DTa cUcTeMa
3HAHMM TOJy4aeT ONPEAEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOJbIIMHA OO0BEM  (PAKTOJIOTUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3YYEHHMS NpeaMeTa oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUsS] O0O0bEMA 3HAHUM O XHUMHYECKUX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHMH Ha OCHOBE PAaCIIMPEHMs] U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PeaKUUi, pacCMaTPUBAEMbBIX C TOYKH 3PEHHS] XUMUUYECKOW KUHETUKU
u TepMoauHamMuku. WM3ydenme mnepuomuueckoro 3akoHa u Ilepuommueckoit
CUCTEMBl ~ XMMHMYECKHMX  JJIEMEHTOB Oa3upyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHUX IPEICTABICHUAX O CTPOEHUU aToMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUI Npu e€ 00pa30BaHUU U
pa3pylieHuH, a TAKXKe C TOYKH 3PEHUs MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (opMHpOBaHMEM  MPEJACTABICHUN 00
IEKTPOXUMHUYECKUX IPOIECCaX U 3JIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB.
B kxypce oprannyeckodl XMMHUU TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COEJIMHEHU yaenseTcs 0co0oe BHUMaHHUE BOIPOcaM 00 3JIEKTPOHHBIX 3¢ deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe UMEEeT TO, YTO Ha COAEpKaHHWE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHMS ISl KJIACCOB OIpeneaEHHOro npoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep HONOJHEHHM K oO0miei cucreme
MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSHUE CMEXKHBIE MpeAMETHI. Tak, Harpumep,
B COJACPKaHUU TpeAMETa I KJIACCOB XUMHUKO-(pu3znueckoro mpoduis 00JbInoe
3HaYeHHe OyayT UMETh 3JEMEHThl y4eOHOro marepuana mo oOuiet xumun. [Ipu
U3y4YEeHUU IMIpeJMETa B JIaHHOM Cllydae akKIeHT OyAeT cJelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHUH U B (PU3HKE: aTOMHO-



MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS
MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMHKH, DJIEKTPOJU3a, NPEACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B COACpKAHMM MpeaMera Uil KJIACCOB XHMMKO-
ounonoruyeckoro npo¢uias OoNbIIMK yIENbHBIA BeC OyAeT MMETh OpraHUyYecKas
xumusa. B aTomM ciiyqae mpefocTaBisieTcsl  BO3MOXXHOCTB — Juisl  Oosee
OOCTOATENPHOTO  PACCMOTPEHHMS XHUMHUYECKONW OpraHuM3alud — KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMNUJbL, OCJKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U Japyrue. Ilpu 3ToM 3HaHMS O COCTaBE M CBOMCTBAax IIPEICTABUTENICH
OCHOBHBIX KJIaCCOB OPraHMYECKHX BEIIECTB CIYXKAaT OCHOBOM JUISI M3Y4YEHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opmupoBaHUs OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAYYHBIX METO/OB IT03HAHUS U ONbITA IPAKTUUECKOIO MPUMEHEHUS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMU MpPEIMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbIX oOrnacTeil «EcTecTBEHHO-HayudHble NOpeaMeTb», «MaremMatuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XUMHs» Ha YIrIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHero ooiiero odbpazoBaHus (Ha 6a30BOM
YpOBHE), 3aJjaueil NepBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XUMHUU Kak oO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha yriayOJI€HHOM YypOBHE U3yY€HHUs IMpeiMeTa Ipernoiaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHHE TPEACTABIECHUI: O MaTepUAJbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU MTPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poau B oOecrnedyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHUH  MpoOjeM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THUIIEBOM 0€30MacHOCTH, B PAa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
00€eCleyeHnn palrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBl 3HAHHMM, JEXKAlMX B OCHOBE XHMMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHBIX
NOHATUM, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHMHU BEIIECTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIPHOM, O  TE€PMOJMHAMHUYECKHX W



KHHETHYECKNX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX DPEaKIUh, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHbIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y o0y4Jaronmxcs OCO3HaHHOTO MOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSCHEHUS
KITFOUEBBIX HJAEH W MPOOJIEM COBPEMEHHOW XWUMHUHU, JJISI OOBSICHEHUS U
MIPOTHO3WPOBAHUS SIBJICHUN, WMEIOIINX €CTECTBECHHO-HAYYHYIO TPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIEHKU C MO3UIMI HKOJIOTHYECKON 0€30MacHOCTH MOCIEeICTBUI
OBITOBOM M TMPOU3BOJCTBEHHON MESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKAM  TPOW3BOACTBOM, HWCIOJB30BAHHEM H  IepepabOTKON
BCIIICCTB;

e yriuyOJieHWe TpPEeACTaBICHUM O  Hay4YHbIX  METOJaxX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XWMHUYECKHX SBJICHUH, WMCIOIIMX MECTO B
PUPOJIE, B MPAKTHICCKON MEATSTLHOCTH M MIOBCETHEBHON KU3HHU.

B nmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NPU H3YYCHUU
npeaMeTa «XuUMHS» Ha  yrayOn€HHOM  YpOBHE OCOOYH0  aKTyaJlbHOCTH
MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JACTH TEOPETUUYCCKUX U
MPUKJIATHBIX HCCIIECIOBAHUNA B XUMHH, (OPMHUpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTe oOydaronuxcs, (HOPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON MPpo(EeCCHOHATBHON U OOIIECTBEHHOM JIeSITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHMe yMEHMI W HABBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIECTBEHHO-
MOJIC3HOM PKOJIOTMUYECKOMN AESATCIbHOCTH.

OO111ee YMCIO YacoB, MPEAYCMOTPEHHBIX JI M3YUYEHUS XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE cpemHero obmiero oopazoBanus, coctaBisier 204 wacos: B 10 kimacce —
102 gaca (3 yaca B Hemento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).



COJEPKXAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOIl XUMHUM.

[IpenMer W 3HAYeHHWE OPraHUYECKOM XUMHH, NPEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJepojia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa yriepona. XHMHUYECKass CBA3b B
OpraHUYECKUX COENMHEHMSX. Tumbl TrUOpUAM3aIUMU aTOMHBIX OpOUTaJIeH
yriepoaa. Mexanu3zmbl 00pa30oBaHUsI KOBAJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKLENnTOpHbIN). Tumbel NEpeKpbIBaHHMS AaTOMHBIX OpOuWTaneil, ©- W T-CBA3M.
OpunHapHasi, 1BOitHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsATHE O CBOOOJHOM pajaukane, HykiIeopuie Hu
anekTpoduie.

Teopust crpoeHnss opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHMYEeCKUX CcOoequHEHUH. MolekyasipHble U  CTPYKTYpHBIE  (QOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYyTas, COKpaIIEHHAs,
ckenetHas. M3omepuss. Buapl u3zomepuu: CTPYyKTypHas, IPOCTPAHCTBEHHAs.
DneKTpoHHbIE YPGHEKTH B MOJICKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[TpencraBienne o kiaccupuKaluu oOpraHndyeckux BemiecTB. [loHsTHe o0
dbyHKImoHansHOM rpyrme. I'omonorus. I'omonorundeckue psapl. CucreMaTudeckast
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

Oco0OeHHOCTH W KiIacCU(PUKalUUsg OPraHMYECKUX peakiuil. OKHUCIUTEeNbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MpPEeBpallCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, OMbBITHI IO MPEBPALIECHUIO OPraHUYECKUX BEUIECTB MpPU HArpEeBaHUU
(rutaBneHue, OOyIJIMBAaHME M TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJICKYII
OpraHUYECKUX BEIECTB.

YriaeBoaopoabl.

Ankanbl. 'oMoniornueckuit psij ajikaHoB, o011ast ¢hopmysia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alIKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX OopOuTanell yriaepoja, o-cBi3b. DU3NYECKHE CBOWCTBA
QJIKAHOB.



XHWMHYECKHE CBOICTBA QJKAaHOB: pEAKUHMH 3aMELICHUS, W30MEpPHU3aLNH,
JErUIPUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npupoze. CriocoObl OTyyeHUsI U IPUMEHEHNE aJIKaHOB.

[Muknoankanel. O6mmas ¢hopmyna, HOMEHKIaTypa U usoMepus. OcobeHHOCTH
CTPOEHMSI M XMMMYECKHUX CBOMCTB MasbIX (LMKIONPONAaH, LMKIOOYyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIoaIKaHOB. CrocoObl MOTy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMmonornueckuil psii ajakeHoB, oOmas (Gopmyna, HOMEHKIATYpPA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKY]T AaiKeHOB, Sp°-
ruOpuan3anusi aTOMHBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas |
reoMeTpuyeckas (UuMc-TpaHc-) u3oMepusa. DPU3HUECKHE CBOWCTBA AJIKEHOB.
XWMHYECKHE CBOMCTBA: PEAKIMHU MPHUCOCIUHEHUS, 3aMEIICHHS B O-TIOJIOXKEHUE
IIpU JIBOMHOM CBSI3W, NOJMMEpU3alMu U OKucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbIEC peakiMy Ha BOMHYIO CBsI3b. CIIOCOOBI MOJMYUYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1,4-mpucoenunenune. [lonmmmepnsanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUs U MPUMEHEHHUE aJIKaJUeHOB.

AnxuHbl. 'oMOJIOrHYecKuil psii aIKMHOB, 0011ast popmyiia, HOMEHKIATypa 1
MU30MEpHs. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3annsi aTOMHBIX opOuTaneil yriaepoga. @uznueckrue CBONCTBAa AJIKMHOB.
XHAMHMYECKME  CBOWCTBA:  pEaKkUMM  IPUCOCIMHEHHs, JAUMEpHU3ALUU U
TPUMEPHU3ALMHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peaKIIuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTyYeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTHyecKue YrieBoAOpOoabl (apeHbl). ['OMOJIOrMYECKUil psAll apeHOB,
obmiast hopmyia, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbl OcH301a. DU3NYEeCKre CBONCTBA apeHOB. XUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJIOPOJAHOM pPAAUKAJIe, PEAKUUH IPUCOEAUHEHHUS, OKHUCICHHE T'OMOJIOIOB
oenzona. IlpeacraBineHne 00 OpPUEHTUPYIOLIEM JCUCTBUM 3aMeCTHTENEH B
OCH30JbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaloOB, KapOOKCHUIIHLHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctuposna. CnocoObl MOIyYeHUS U
IIPUMEHEHUE apOMAaTUYECKHUX YIIIEBOJAOPOIOB.

[Tpuponnsiii ra3. Ilomytasie HedTsaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yroiabs u npoaykTsl ero nepepadotku. CrocoObl nepepaboTKi HEPTH:



NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTUYECKHil), pUGOPMHUHT, MHPOIIHU3.
[TpoxykTel nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnyecKas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTrPYIIy, HUTPOTPYIMNy, IUAHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TraJOre€HNPOM3BOJHBIE BOJHOTO M CHUPTOBOIO
pactBopa wwIENoud. B3auMoaelcTBHE NUTAIIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METaJIIOOPTraHUYECKUX COEIUHECHHUSIX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB WU MX MPEBPALLECHUN:
u3ydeHue (PU3MYECKUX CBOMCTB YIJI€BOAOPOJIOB (PAaCTBOPUMOCTH), KAUYECTBEHHBIX
peakuuii yrieBoJOPOJOB pa3IMYHBIX KJIaccoB (0OecuBeuyMBaHHE OpPOMHON WM
WOJHOM BOJABI, pacTBOpa IMEPMAaHraHaTa Kajus, B3aMMOJCHCTBHE AalETUIIEHA C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoja MU BOJOPOJAa B OpPraHMYECKUX BELIECTBAX, MOJYYEHHE IJTHIICHA H
U3Y4YEHUE €ro CBOMCTB, O3HAKOMJEHHE ¢ KojuleKuuamu «HepTte» um «Yromw», c
oOpa3llaMM IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YTJIIEBOJOPOIOB U FJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoacoaepxaiue oprannuecKue COeANHEHUs!.

[TpenensHble OnHOATOMHBIE COUPTh. CTpoeHHEe MOJIeKyln (Ha Ipumepe
METaHoJIa W J3TaHojia). ['oMonormueckui psn, obmias ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccupukauus. Dusmyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XHWMHMYECKHE CBOMCTBA: pEaKIMU 3aMELICHUs, JETUAPATALNNA, OKHCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPTraHMYECKUMHU  KUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHIL. J[€fiCTBUE 3TaHOIAa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble COUPTHI — JSTUICHTIUKONb W raulepud. duszmdeckue u
XUMHUYECKHE CBOMCTBA: PEAKLUUH 3aMELIEHUS, B3aUMOJIEHCTBUE C OPraHNYECKUMHU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAueCTBEHHAs peakUuus Ha MHOTOaTOMHbBIE
cnupthl. [IpencraBieHre o MeXaHU3ME pPEaKIUil HYKICO(PHILHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMYyYEHUS U TNPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

@®enon. CTpoeHHME MOJNEKYIbl, B3aMMHOE BIUSHHUE THUIPOKCOTPYIIbI U
oenzonbHOTO sifpa. dusnmyeckue cpoiicTBa PeHosa. OCOOEHHOCTH XUMHYECKHX



cBoiicTB ¢enona. KauecTBennwie peakuuu Ha ¢eHoda. TokcHuHOCTH (eHoma.
Crioco6b1 mosrydenust 1 mpuMeHenne perona. denondopmanbaeruaaas cModa.

KapOoHusbHbIE COCTMHEHUS — aIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynnbl. ['oMoJOoruueckue psjbl albJIETUI0B U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. (Du3MUEeCKHUE CBOWCTBA albJECTUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUUHU
npucoeguHeHus. OKUCIEHUE allbJIETUI0B, KAYECTBEHHBIE PEAKIIMN HA aJbICTHUIbI.
CriocoObI IOJTydeHHs ¥ IPUMEHEHHE aTbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/iesibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepust 1 HOMeHKIaTypa. @u3nyeckue cBoMcTBa
OJIHOOCHOBHBIX TMPECIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMU, PEaKUUH € YydacTHEM YIJIEBOJAOPOIHOTO paJuKala.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loOHSTHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(upax. MHorooOpaszue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEEIbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCJIOT,
JTUKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KUCHOT. IIpeacTaButenu BbICIIUX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAJIbMUTUHOBAS, OJIEUHOBAsS, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CrloCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, obmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKUE U XWMHUYECKHE CBOMCTBA: THAPOJW3 B KHUCIOW H
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gu3ndecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1ieniouHo cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

Mpb1T4 KaK COTM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIEE JICHCTBHE.

OO6m1as xapakTepucTuKa yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, JT1-
U Tonucaxapuibl). MoHocaxapuapl: TIIIOKO3a, (pPyKTO3a, Tajakrosza, pubdo3sa,
Je30Kcupr003a. OU3NYECKUEe CBOMCTBA M HaxOXAcHUE B Ipupojae. DoTocuHTe3.
XUMHUYECKHUE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJbJICTUIHON
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[IpuMeHeHue TIIIIOKO3bI, €€
3HAYEHHE B KU3HEACATEIbHOCTU OpraHu3Ma. [[ucaxapuisl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBiaMBaMe U1 HEBOCCTAHABIMBAIONINE AUcaxapuibl. [ 'uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmad,
JIMKOTeH W 1esunosio3a. CTpoeHHE MakKpOMOJICKYJ Kpaxmasa, TJIMUKOI€Ha |
HeJUTroIo3bl.  DU3MYEecKne CBOMCTBA KpaxMayla M UEJUIIOJI03bl. XUMHYECKHE
CBOMCTBA KpaxMaya: THUAPOJIM3, KAYECTBEHHAS PEAKUHS C HOJOM. XUMHYECKHE
CBOMCTBA IIEJUTIOJIO3BI: THIPOJIN3, TOMydeHne 3PupoB 1esutoio3bl. [lorstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



OKCHEpUMEHTAJIBHBIE METOAbl HM3YYEHMS BEIIECTB M HX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3THUJIOBOIO CIMPTa B aJbACTH] Ha PACKaJIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHHUpPTa JUXPOMATOM Kaliusg (BO3MOXKHO HCIIOJIb30BAHME
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUH Ha anbAeTuibl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(ll)), peakmus raunepuHa  C
ruapokcuiom Menu(ll), xumMuyeckue CBOMCTBAa pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEMCTBHE pacTBOpa TINIOKO3bl ¢ rujapokcunom menu(ll), Bzanmonericteue
Kpaxmayia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 331a4 1o TeMaMm «CrnmpTsl U
denons», «Kapoonossie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:Kalye OpraHu4ecKue coeJMHeHusl.

AMHHBI — OpraHMYECcKUEe MPOU3BOJHBIE aMMuaka. Kilaccudukanus aMuHOB:
anupaTUYecKue M apoMaTHUYECKUe; IMEePBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MolieKys, oOmas gopmyiia, U30MepHs, HOMEHKJIaTypa U (pusznyeckue
CBOMCcTBa. XMMHYECKOE CBOWCTBA alM(PATUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C A30THUCTOM KHUCIOTOM.
Conu anKniIaMMOHHS.

AHHUIIMH — TIpEeACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOe BIMsIHUE TPy aTOMOB B MOJIEKyse aHuiuHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KaduecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJly4YeHUs U TNpUMEHEHHe anudaTHUecKux amHuHOB. [lomyueHue aHWIMHA U3
HUTPOOEH30171a.

Amunokuciotel. HoMenknatypa u uzomepus. OTaenbHbIe NPEICTABUTENN .-
AMUHOKHCJIOT: IJIMUHMH, aJaHuH. PuU3HYecKue CBOWCTBA  AMHUHOKHCIIOT.
XUMUYECKHUE CBOMCTBA aMMHOKHCIOT Kak amMQOTEpPHBIX OPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHICHCAlud, O00pa30BaHUE NENTHIHON CBS3H.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MIENTUIOB.

benku kak npuponnele nonumepbl. [lepBuyHas, BTOpUYHAS U TpEeTUYHAs
CTpyKTypa OeiKkoB. XHUMHUYECKHE CBOMCTBA O€JIKOB: THAPOINIU3, ACHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIEeCTB W WX MpPEBpalICHUM:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JKW, pEeIIeHHEe OSKCHEpPUMEHTAIbHBIX 337a4 [0 TemMam
«A3zoTcomepkalye — OpraHuyeckue — coenuHeHus» u «Pacno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoOsIeKYJ/ISIDHBIE COeIMHEHMS.

OCHOBHBIE MOHATHS XWMHHU BBICOKOMOJIEKYJIIPHBIX COEAVUHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb NOJIMMEPU3ALNH, CPEAHSSA MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[Tomumepuble Mmatepuanbl. I[lnactMaccesl  (HOJUMATUIIEH, TOJMUIPOIUIIEH,
NOJMBUHWIXJIOPHUA, TMOJUCTHPOJ, TMOJIMMETUIMETaKPUIAT, IOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DJ1acTOMEDPBL: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHNE Kay4yyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
3JIEKTPONPOBOISALINE MTOJUMEPHI, OMOpa3iaraeMble IOIUMEPHI).

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAy4yKOB, PELICHUE OJKCIIEPUMEHTAIBHBIX 3adad Io Tteme «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnslie 3amaun.

HaxoxneHne MOJeKyJIsspHOH (QOpMyJIbl OPraHUYECKOTO COEIMHEHUsS II0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €r0 COCTaB, HAaXOXKJICHHE
MOJIEKYJISIpHON (OpMYJbI OPraHUYECKOrO0 COCAUHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEUIECTB, YCTAHOBJIEHHME CTPYKTYPHOU (OpMYJIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WMJIM CIHOCOOOB
MOJIYYEHHUsI, OINpPENEIEHUE JOJHA BBIXOAA TNPOAYKTA PEAKIUH OT TEOPETUUYECKH
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanusanust MeXnpeaAMETHBIX CBI3€U NPU U3YYEHUN OPTraHUYECKOW XUMUH B
10 xjacce oOCyIIECTBISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHATUH, TaK W TMIOHATUW, IPUHATBIX B OTIENBHBIX IpeaMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBEeHHO-HAYUYHbIE MOHATHS: SBJICHUE, HAYYHBIN (PakT, runoTesa,
TEeOpUsl, 3aKOH, aHalM3, CHUHTE3, KiIaccuPuKauus, HaONIOACHUE, H3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHUE
BElIeCTBa, (PU3MYECKHE BEJIMYUHBI, €IUHULIBI H3MEPEHHUS, CKOPOCTh, DHEPIHi,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA U TeTepOoTpOdHbINA TUII TUTaHUsA, OpOKEHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOMbI, JKUPbI, HYKICHHOBBIE KHCIOTHI,
(bepMeHTBHI.

["eorpadusi: moje3Hble KCKONIaeMbIe, TOTUIUBO.

TexHONMOTHS: TUILNEBBIE TMPOAYKTHI, OCHOBBI PAI[MOHAIFHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKASI XUMUSI

Teopernueckne 0CHOBbI XUMUHM.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUW 3ineMeHT. M3oromnbl. CTpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIC YHCJA. DHEPreTUYECKHue YPOBHU H
o ypoBHU. ATOMHBIe opOuTain. Kimaccudukamuss XuMHIIeCKUX 3JEMEHTOB (S-, -,
d-, f-smementsl). PacmpenencHue SJCKTPOHOB IO aATOMHBIM  OPOHUTAISIM.
DneKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PHUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[Tepunonnueckuit 3akoH u [lepuoanyeckas cucteMa XUMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKkoHA U [leprnoanMdyecKorl CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJOXKHBIX BEHIECTB MO TpynnaM W TNepuojaM. 3HauYCHHE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHUYECKOM CBS3HM: KOBAJICHTHAs, HOHHAasd,
MeTajuinueckasi. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOM CBS3M: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBS3U. [10JApHOCTH, HAPaBJICHHOCTH U
HACBhIIAEMOCTh KOBAJECHTHOM CBs3U. KpatHeie cBs3u. BopopomHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MIPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JUTAHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHCHUI.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MOJNEKYJIApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  [HIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHable pacTtBophl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CHocoObl BBIPKEHUS KOHIICHTPAIIMA PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsi KOHIIEHTpauus. HaceleHHuble u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTanmnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHUS! MACChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBpallCHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKOU peakinu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DaKTOPOB.
['oMOreHHbIE U TeTepOreHHbIE peaknu. KaTanus u Kkataan3aTtopsl.

OOpatumMbie U HeOOpaTUMBbIE peakuu. XUMHUecKoe paBHoBecue. KoHcTaHnTa
XAMHUYECKOTO paBHOBeCcUsA. DaKTOpBI, BIMSIONIME HA MOJOXKECHHE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHUECHTPAIIMHA BENIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanusi. CuibHbIE W CJIa0bIE DJIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalbHAasi,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coseid. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKUCJICHHS.
Okucnurenb W BOCCTAHOBUTENb. [IpolecChl OKHCIEHHUS W BOCCTAHOBJICHHS.
BaxxHeiilime OKHCIUTEIM W BOCCTAaHOBUTENTU. MeETOa 3JIEKTPOHHOTO OanaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M WX MpPEeBpallCHUMN:
pa3oKEHUE TEpPOKCUAA BOJAOPOJA B TMPHUCYTCTBUU KaTAIM3aTOpa, MOMAEIU
KPUCTALUTNYECKUX PEHIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eeHre
Cpeapl PacTBOPOB C IOMOIIBID WHIUKATOPOB, M3YUYEHHUE BIIMSHUS PA3JIMUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW PEAKIUU M TOJOKEHUE XHUMHYECKOTO
PaBHOBECHS.

Heoprannyeckasi xummsi.

[Tonoxenne HemetauioB B llepuoguueckor CHCTEME  XMMHYECKUX
sanemenToB J[.M. MenzeneeBa U 0COOEHHOCTH CTPOCHUS MX aTOMOB. Dusznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIOB (Ha MpUMEPE KUCIOPOAA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHYECKUE CBOWMCTBA: PEAKIUU C
METaJUlaMd W HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MIapUIBI.
ToIIMBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crmocoObl MoiydeHus, (Guudeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACpIKAIIUE
COelIMHEHHUs rajoreHoB. JlabopaTopHble W MPOMBIIUIEHHbIE CIIOCOOBI MOIYYEHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIICHHBIE CIIOCOOBI TOTYyYCHHS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxzaenue B TMpupoae, CHOCOOBbI MOMy4YeHUs, (U3UUYECKUE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepbui(IV), okcun
cepol(VI). CepHucrtas u cepHasi KHUCIOTHI M uX coiu. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJy4YeHus, (pundyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMenenue a3ora
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxxnenue B mpupoje, crnocoObl MOMydeHHs, (PU3NYECKUE U
xumuueckue cBoiictBa. Pochunasl u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. Ilpumenenue ¢docopa u ero coeauHeHuil. docopHbie
yI00peHHUS.

VYrnepon, HaxoxIeHHE B IpUpoJAE. AJIOTPONHbIE  MOJIU(PUKAIUU.
duznyeckue M XHUMHYECKHME CBOMICTBA MPOCTBIX BEUIECTB, OOpa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKHU. IIprMeHeHue mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, U €T0
COETMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoixydeHus, (pu3nvecKkue u
xumuueckue cBoiictBa. Okcua kpemHus(IV), kKpeMHHEBas KHCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [lepuoandyeckon cUCTEME XUMMHYECKUX DJIEMEHTOB.
OcCoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOUYEK aToMOB MeTaioB. OOmue
¢u3nueckue cBorcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYCCKUN  psAf  HampspkeHuid  MetawioB.  OOmme  crmocoObl
MOJTyYEHUs METaJJIOB: TUIPOMETAJUTYprusl, MUPOMETAILTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3un metamnoB. CrnocoObl 3alMThl OT
KOPpO3UHU.

OO6mast xapakrepuctuka MetauioB [A-rpynmel Ilepuoamdeckoit cucTeMbl
XUMHUYECKUX 2dyieMeHToB. Harpuii u kanuii: mnomydyenue, ¢Qusnueckue u
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHU.

O6mas xapakrepuctuka metaioB I[A-rpynnsl Ilepuoanueckoil cucTembl
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMii: monydyeHue, (U3MYECKUue u
XMMHUYECKUE CBOWCTBA, MNPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCTUHEHHII.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHHMI: NTOTy4YeHue, puandyeckue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOWCTBA OKCHUIA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILTIEKCHI aTFOMUHUS.

OOmiasi xapakTepuUCTHUKa METauIoB 1Mo0o4HbIX moarpymnn  (b-rpymm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3znyecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarel u JuUXpoMaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3nuecKkue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUI.
Baxueiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3znyecKkue U XUMHUYECKUE CBOMCTBA JKelie3a M ero coequHeHui. OKCUbI,
rugpokcuansl u comu xene3a(ll) u xenesa(Ill). [Tonyuenue u npuMeHeHUE xKee3a
U €ro CIIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MUYECKMEe M XUMHUYECKHE CBoMcTBAa. AmdoTrepHbie
CBOMCTBA OKCHJIa Y THIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [IprimeHnenne
LMHKA U €r0 COCIMHECHUM.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BELIECTB W MX MPEBPAILCHHI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHe cepbl, docdopa, xene3za, MarHus B
KHUCJIOPOJIE, M3YYEHUE KOJUIEKUUH «MeTamibl M CIUIaBb», B3aUMOJCICTBHE
IIEJIOYHBIX U MIEJIOYHO3EMEIbHBIX METAJUIOB C BOJIOM (BO3MOXKHO MCMOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA W jKeje3a C PacTBOpaMHU KHUCIOT U
niesioueid, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
W KaTUOHBI METAJIJIOB, B3aMMOJICUCTBUE THUIPOKCUIOB ATIOMUHUS U LHHKA C
pacTBOpaMM KUCJIOT M IIEJ0UYe, pelieHrne dKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«l"anmorens», «Cepa u e€ coeguHeHuUs», «A30T U Gochop U UX COCAUHEHUSY,
«MeTasibl TIaBHBIX TOATPYIID», « MeTamibl MOOOYHBIX TTOATPYIII.

XuMHS U 5KU3Hb.

Ponp xumuu B o0ecrieueHnr yCTOMYMBOTO pa3BUTUS desoBeuecTBa. [loHsaTHe
O Hay4YHbIX MeETOJaxX I[IO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIEeI0BaHUSI.
HayuHble npuHLIMIBI OpraHru3alui XUMUYECKOT0 TPOU3BoOICcTBA. [IpoMbIlLIeHHbIE
CroCcOObI TOTYUYEHHS] BaKHEUIIINX BEIIECTB (Ha MpUMEpEe MPOU3BOACTBA aMMHaKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [IpOMBIIIEHHBIE CITOCOOBI MOJYYEHUS METAJIOB U
CIJIaBOB. XUMUUYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpelbl U €ro MOCJEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

XuMHusT ©  300pOBbe 4enoBeka. JlekapctBeHHble cpeacrBa. [IpaBuima
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIIMHBI.

XuMHsI MUK OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
oOecIieyeHnH ITUIIEBOI OE€30IIaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwus. I[IpaBuna
0€30IacHOr0 HCIIOJIb30BaHUS TpenapaToB OBITOBOM XUMHHW B IOBCEIHEBHOMU
KU3ZHHU.

XuMusi B CTPOUTEIIbCTBE: BaXKHEHIINE CTPOUTENbHBIC MaTepUaibl (LIEMEHT,
OCTOH).

XuMHs B CEITbCKOM XO03siiicTBe. OpraHrdecKrue U MUHEpAJIbHBIC YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPAaCKH, CTEKJIO, KepaMHKa.
Marepuarnsl 1151 31eKTpoHukd. HaHoTexHomornm.

Pacuérurlie 3amaun.

Pacuéter: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUH BEILIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUMU, €CIH OJHO U3
BEILIECTB HMMEET NpuMecH, Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIEd PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIM W MOJISIPHOM
KOHIICHTpAI[MM BEIIIECTBA B pacTBOpe, JOJM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi  MEXNpeaMETHBIX  CBsSI3ed TpU  HU3yYeHUHU OOmed u
HEOpPraHUYeCKOM XMMHH B 11 Kilacce oCcylecTBISIETCS Yepe3 UCIIOIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHITHH, IPUHATHIX B OTACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJacCUu(uKalius, NepuoguIHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOENb, MOJICIMPOBAHHUE.

dusuka: Marepus, MUKPOMHUpP, MaKpOMHp, aTOM, »OJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPIrEeTUYECKUI YPOBEHb,
BEIIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE BEIECTBA, WJCaJIbHBIA Tas,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kimerka, opraHu3M, 3KocHucTeMa, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKU, YKUPHI, YTIIEBOIbI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIAeMbI€, TOTUIURO,
pECYpCHI.

TexHoNOorus: XUMUYECKasi MPOMBIIIIEHHOCTh, METAJUTYPIHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUINEBAsI MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHAJIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTrcTBUM C CHCTEMHO-IIEATENLHOCTHBIM TMOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIIHEro
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIOMAE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCSI POCCHICKON TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAaMOOIPEICIICHUIO; HaJTuYie MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATHCS
NPUHATHIMM B OOIlECTBE TMpaBUIaMW M HOPMaMH TIOBEJICHUS; HaJIUYKe
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH 1IEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IO3HABATEIIBHOM M MPAKTUUECKON JEesSTEIbHOCTU
OoOy4JaronIuXxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOCHHS TNpeaMeTra «XHUMUS» OTpaxkaroT
c(OpPMHUPOBAHHOCTh OTbBITA ITO3HABATEIILHOW W MPAKTUYECKON JEeSATEIHHOCTU
oOyyJarommxcsi B Mpolecce pean3alnur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpakaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYAIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax M TNpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEHICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOILICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TPOIIECCY TBOPYECTBA B O00JIACTM TEOPUU U TMPAKTUYECKOTO
MPUJIOKEHUST XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IOJIYYEHUUM U MOCIEIYIOUIEM
aHaim3e MHQOPMAIMH O MEPEAOBBIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STHYECKOI0 IOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOMX TOBAPHILIEH C
MO3UILIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUMN
MOCTYIIKOB;

4) popMHUpPOBAHUSI KYJbTYPbI 310POBbSI:

NOHMMAaHUsI LEHHOCTEH 3I0pOBOr0 U 0Oe30macHoro oOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

NOHMMAaHHSA LEHHOCTU TPaBWJI HMHAMBUIYAJBHOTO M  KOJUIEKTUBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOIECHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy/10BOT0 BOCTIMTAHWS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4€OHO-HCCIEA0BATENIbCKOM
NEeSATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYrux BHUIAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEHIEHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IudyHoro poja, B TOM
YHClie HA OCHOBE MMPUMEHEHUSI MPEAMETHBIX 3HAHUN IO XUMHUH;

YBOXEHUS K TPYIy, JIOAAM Tpylda U pe3yjbTaTaM TPYIOBOM AESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIMBUIYaJbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKU LEIeCO00Pa3HOT0 OTHOLIEHUS K MPHUPOAE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl T00ATBHOTO XapakTepa SKOJOTUYECKUX MpOOJeM, BIUSHUSA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO IPUPOIONIOIb30BAHNS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKPYkKAIOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JNEATEIbHOCTH JKOJIOTUYECKOU HANPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUHU
xemodobuu;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMHpPOBaHUN PALMOHATBLHOTO HAYYHOT'O MBIIIJICHUS, CO3[aHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpYKaloIIEM MHUpE Kak O €IMHCTBE MPHUPOJBI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUM MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JUIsI  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TIyMaHUCTHYECKON HAMNpaBICHHOCTH W BAXHOW pOJIH B
CO37aHMM HOBOW 0a3bl MaTepUANbHON KyJIbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M DKOJIOTUYECKOM 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIeYCHUN
YCJIOBUM YCHEIIHOTO TPY/ia U HKOJIOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO YICHA
o0I11IeCcTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAJIu3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro Mupa u
MIPOUCXOMISIINX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONMIUXCS JIaHHBIX C IIEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKUE 3HaHUS JUIs
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEpPECA K MMO3HAHUIO, UCCIIEIOBATEIIbCKOU AEATEIIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XWUMHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaabHOM
NEATEIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI MTPOTPAMMBbl IO XMMHUHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUuMble Uil (GOPMHMpPOBAHHUS  MHPOBO33PEHHSI  OOydYarOMIMXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKaroIlne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa € CHENU(PUKY METOIOB ITO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTHUsl, SBJICHUE,
mpoliecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TI03HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme (dopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHITUU 00y4aroInXcs;
CIIOCOOHOCTh o0yyJaromuxcst UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

1) 6a30BbIe JJOrHYeCcKHe AeiiCTBHS:

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

ONPEAEIIATh LEIU ACATEIBbHOCTH, 3aJaBasl IApaMETPbl U KPUTEPUU UX
JIOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABIICHHBIMU LIETSMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUSA:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKKU TOHSTUM M YCTAHABIMBATH WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU Il KJacCU(UKAIMKU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIMBATh IPUUYUHHO-CIECACTBEHHBIE CBA3U MEXAY U3y4aeMbIMU
SIBIICHUSIMU

CTPOUTH JIOTHYECKHUE PACCYXICHUS (MHAYKTUBHbIC, AEAYKTUBHbBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

IIPUMEHSATHh B IIPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIAYECKUE
(3HAaKOBBIE) MOJENH, MPEOOPA30BbIBATH MOJEIbHBIE MTPEACTABICHHS — XUMUYECKUMA
3HaK (CHMBOJI) JJIEMEHTa, XHUMHYECKas Qopmysia, ypaBHEHHE XUMHUYECKOU



peakuuy — MpU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHX 3a]ad,
NPUMEHATh HAa3BaHHbIE MOJEIIbHBIC NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEUIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaxKuuii;

dbopMynupoBaTh LIETH U 337a4d UCCIIEI0OBaHUS, HCIIOIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HaHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJCTh HABBIKAMU CaMOCTOSTEIBHOTO IUIAHMPOBAaHUS W IMPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOIIOJaTh 33 XOIOM
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIHpOBATH
000O0IIEHNS U BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONbBIT YYEHHUYECKOW HCCIEOBATENbCKOM M  MPOEKTHOU
NEeATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIEHUs MPAaKTHYECKUX 3a7ad, MPUMEHEHHUIO pPa3IHMYHbIX
METOJIOB ITO3HAHMSI.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHbIX MCTOYHHMKAX HHMopManuu (Hay4dHO-
NOMyJisipHasl JIUTeparypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOMS,
pecypcbl MHTEpHETa), aHaNMM3UpOBaTh UHPOPMALIUIO PA3TUYHBIX BUIOB U (popm
IIPEICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJbI MPU MOUCKE U
orOope wuHpoOpMalMK, HEOOXOAMMOW i BBINOJHEHUS Y4YEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KayecTBE CpeAcTBa mpu pabdoTe C
XUMHUYECKOM HMH(pOpMaIueil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJIHNYCCKUC CPEACTBA HATTTAAHOCTH.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:



3aJ1aBaTh BOIPOCHI 110 CYIIECTBY OOCY>KIaeMOU TEMBbI B XO/I€ JUAIOTa U/WIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C IPE3EHTALMENd pe3yJbTaTOB IO3HABATEIBHOU IEATEIBbHOCTH,
IIOJIYYEHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIITOIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peau3alii Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIVIACOBAHMS IMO3HMLMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBHUSA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO
JeSITENIbHOCTD, OMpefensas e€ Iend W 3aJadd, KOHTPOJIMPOBATb W TIO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh MpEIaraéMblid aJroputM JACHCTBUU Ipu
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJNOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubolee
b dEeKTUBHBIN CcMOcO0 HMX pereHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJb JCATEILHOCTH Ha OCHOBE caMoOaHald3a M
CaMOOIICHKH.

IHNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH Ha YTITyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs BKIIOYAOT CHENU(PUICCKHE
JUIs y9eOHOTo TIpeaAMeTa « XUMHs HaydHbIe 3HAHWS, YMEHHS U CITIOCOOBI ICHCTBUM
110 OCBOCHHIO, MHTEPIIPETAIMK U MPEOOpa30BaHMUIO 3HAHUH, BUIBI JICITCIHBHOCTH
10 TIOJIYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B Pa3IMYHBIX yUeOHBIX
CUTYaIlHsIX, a TAKXKE B pPeaJbHBIX JKU3HECHHBIX CUTYAIUsAX, CBA3aHHBIX ¢ XUMHUEH. B
mporpaMme IO XHMHH TPEIMETHBIC PEe3ylbTaThl MPEJACTABICHBI IO TOJaM
W3YYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHUS Kypca «OpraHuueckass XUMHU»
OTPaXKAOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ U 3HAYEHHH OpPraHUYeCKOM
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeYEHUH YCTOMYUBOIO
pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM, SIHEPTeTUUECKON U



MUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AHUU HOBBIX MAaTEpHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPIuH, B oOecrieueHnn pPaMOHAIIBHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJl0OBEKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AIIEKTPOHHAs
obonouka aroma, s-, P-, 0-aTOMHBIE OpOWTAllM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alMsl aTOMHBIX OpOWTanei, HOH, MOJIEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI MAacca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHAbHAS
rpynna, pagukaig, CTPYKTypHble (QopMyibl (pa3BEpHYTbIE, COKpAIIEHHBIE,
CKEJIETHbIC), M30MEpPHUSl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpHuecKas,
ONTUYECKasi), W30MEphbl, TOMOJOIMYECKUN PsA, TOMOJOIH, YIJIEBOAOPOIBL,
KHCIIOPOJ- M a30TCOJIEpKAIINEe OPraHMYECKUE COEIMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHHS; TEOPUH, 3aKOHbI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopusi CTPOCHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS
U T[pEBpalICHUs] DSHEPrUM IMpPU XUMHUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
NOHUMAaHUs MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBJICHHI; TPEICTABICHUS
O MEXaHU3MaX XHMHUYECKUX pEaKUUd, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB W I'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3¢ ekTsl, opueHTanTsl | u Il pona);
(aKTOJOrMYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U O€30MaCHOM
UCIIOJIb30BaHUU BaXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAy4YHBIX  HPUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepabOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBISABIATH XapaKTepHble MPHU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS TMPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCITI0JIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUuYeCKUX
BELIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIMA M PACKPBIBATH UX CYLIHOCTD:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUUNA  ITOCPEICTBOM  COCTaBJIICHUS
AJIEKTPOHHOIO 0ajaHca »JTUX peakUuil, peakuuil HMOHHOro OOMEHa IIyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX HMOHHBIX YPAaBHEHU;



M3TOTABJIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEHIECTB ISl WILTFOCTPALUN
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPHUHAIC)KHOCTh MU3YUYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHUIO K ONPENEIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHUS [0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS JJI OTIEIbHBIX
NPENCTABUTENIE OPraHUYECKUX BEIIECTB (ITWIECH, all€TUIICH, TOJYOJ, INIMIEPHH,
STHJICHTIIUKOIb, (PEHOJ, (QopManbIerui, aneTalbIerus, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBASI, OJIEMHOBASI, MTAJIBMUTUHOBAS KHUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

c(OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHUJ XHUMHUYECKOW CBSI3HM B
OpraHUYECKUX COCIMHEHMSIX (KOBAJICHTHAasT M HWOHHAas CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMIOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa st 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cOPMHPOBAHHOCTh ~ YMEHHMI  XapaKTepuU30BaThb  COCTaB, CTPOCHHE,
buznueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEIACTABUTENCH pa3IMnyHBIX
KJIACCOB OPraHWYECKUX BELIECTB: aJKaHOB, LIMKJIOAJIKAHOB, aJIKEHOB, AJIKaJNECHOB,
AJIKAHOB, apOMAaTHUYECKHUX YIJIEBOJAOPOAOB, CIHPTOB, aJbJIErUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(QUPOB, )KUPOB, HUTPOCOEAUHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJIKOB, yTJEBOJOB (MOHO-, JIM- M TOJUCAXapUIOB),
WJUTIOCTPUPOBATh ~ T€HETUYECKYHO)  CBSI3b  MEXKJIY  HHUMH  yYPaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKMX PpPEAKIUM C MCIOIBb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHUS TMOJTBEPXKIATh HA KOHKPETHBIX IpUMEpax
XapakTep 3aBUCHMOCTH PEaKLIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3U (G- U T-CBA3M), B3aUMHOI'O BJIMSIHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Coipbs (He(Thb, NPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro nepepadoTKU U
MPaKTUYECKOE MPUMEHEHHE NPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUSI — HAOIIOACHUM, U3MEPEHUH, MOJICIUPOBAHUH, IKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS IPUMEHSTh OCHOBHBIE onepanun
MBICIIUTENIHON JIeSITEIbHOCTH — aHallu3 WU CHUHTE3, CpaBHEHHE, O0O0OIlEHUE,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISITH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MATE€pUAIbHOTO E€AUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMUU JJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh, YMEHUH: TPOBOJAUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIMOJIb30BAaHUEM (DU3UUYECKUX
BeMMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMyIibl BelIeCTBa MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  TOCJEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepabOTKOM
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JJISl IPUHSITUS TPAMOTHBIX PEIICHUMN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DJKCMEPUMEHT (MOJIydeHHE W H3YyUYEeHHE CBOMCTB OPTraHMYECKHX
BEILIECTB, KAaYECTBEHHBIE PEAKUUHU YIJIEBOJOPOJAOB pAa3IMYHBIX KJIACCOB H
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTraHMYECKUX BEILECTB) C COOJIIOJCHUEM MpPaBUII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMHU M JIA0OPATOPHBIM OO0OPYIOBAHHUEM,
dbopMyIMpoBaTh IEb HUCCJEJAOBAHMS, NPEACTABIATh B pa3IuyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIr01aTh MpaBuUjIa SKOJOTHYECKH 11€J1eCO00pa3HOTr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKarolen
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazatens [1JIK;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh II€JICHANIPABICHHBIN TMOUCK
XUMUYECKON MH(MOPMAITUU B PA3IMYHBIX UCTOYHUKAX (HayyHas ¥ yu4eOHO-HAaydHas
JUTEpaTypa, CpeicTBa MaccoBOl MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U HUCIOIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIass M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh TMPEJICTABICHUI: O MAaTEepUaJIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUWA NIPHUPOJbI, O MECT€ W 3HAYEHUU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HayK U €€ poJii B 0OECIEYEHUU YCTONYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYECKOW W THINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPHUPOIONOIL30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHUSI W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO M TPUPOIHON

cpere;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKMX  3HAaHHMHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIIAE IIOHATHSA — XHMHYCCKHH 3JIEMEHT, aToM, SApO aToma,

U30TOIIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TuOpHau3alus aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb  OKHCIICHMS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMUecKasi, BOJOpPOHAs),
KpUCTAJUTMYECKAasl PEIIETKA, XHUMHUYECKas peakUus, PpacTBOp, OJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs IUCCOLMALMSA, CTENEHb JUCCOLMUALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTENb, BOCCTAHOBUTEINb, TEIUIOBOM A(PdeKT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEAKIIMN, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOJUTHUECKON AMCCOLUAINM, MEPUOIUUYECKHIM
3akoH JI.1. MennaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U
MPEBPAILCHHS] SHEPTUHM NIPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JACHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHHWMAHMS
NPUYMHHOCTA U CHCTEMHOCTH  XHMHYECKHUX  SIBJICHUH;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHHWHM BEUIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM M
HAJMOJIEKYJISIPHOM  YpPOBHSIX; TPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TEePMOJUHAMUYECKUX W  KUHETUYECKUX  3aKOHOMEPHOCTSX  UX
MPOTEKAHHS, O XMMUYECKOM PABHOBECUH, PACTBOPAX U JHCHEPCHBIX CUCTEMAX;
(dakToNIOrHYeCKUe CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHHMH U O€30IacHOM
UCIIOJIb30BAaHUU BAXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAy4YHBIX  MPUHIOUIAX  XHMHUYECKOIO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh, YMEHHUU: BBISBIATH XapaKTepHbIE MPU3HAKU MOHATHIA,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILIME IMOHATUS IPU
ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIS
cocTtaBieHUs: (GOpMyl BEHIECTB W  ypaBHEHUH XMMHYECKHUX  PEaKIIHA,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJI XUMHUYECKON CBSI3U (KOBAJICHTHAs,
MOHHAs, METa/UIM4ecKas, BOJOPOAHAs), THUI KPUCTAUIMUYECKON PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTh CBOWCTB BEUIECTB OT
BUJIa XMMHYECKOM CBSI3M U THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBI U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3U;

chOpMUPOBAHHOCTh  yYMEHUN:  KJIAcCU(PUUUPOBATH:  HEOPraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XMMHUYECKHE PEAKIIMU IO PA3TUYHBIM ITPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO
CTENICHEH OKHCIIEHUS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3zaropa u
JIPYTHE); CAMOCTOATEIILHO BHIOMPATh OCHOBAHUS U KPUTEPHUU JI KiiacCU(DUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI IEPUOJUYECKOTO 3akoHa J1.
W. MeHnneneeBa u 1eMOHCTPUPOBATH €70 CUCTEMATU3UPYIONTYI0, 00BICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOAOB
ITepuomnueckont  cuctemnl  JI.MI.  MengeneeBa,  UCHOJIB3Ys  TTOHSTHUS
«IHEPreTUYCCKHE YPOBHM», «IHEPIreTHUYSCKUE MOIYyPOBHM», «S-, P-, O-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKUE COCTOSIHHSI aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XUMHYECKHX D3JIEMEHTOB U MX
coelMHeHW 1o nepuogaMm u rpynmnaMm llepuommueckonr cucremsr J[. .
MeHnneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

chOpPMHPOBAHHOCTh YMEHHH: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMM BEIIECTBAMHU C
MOMOIIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

cOPMHPOBAHHOCTh YMEHHUS PACKPHIBATh  CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ATUX pEeaKIUi; peakiuii HMOHHOTO OOMEHa MyTEéM COCTAaBJICHUS HUX TMOJHBIX U
COKpAaIllEHHBIX  MOHHBIX  ypaBHEHWM;  peakuuMi  TUAPOJIM3A;  PEAKIUU
KOMITJIEKCOOOpa3oBaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHUN C y4ETOM HMX HHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTEp
U3MEHEHHUSI CKOPOCTM XHMMMUYECKOM PEaKIUM B 3aBUCHUMOCTH OT pPa3jIMYHbIX
(akTOpOB, a TAKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XHUMUYECKHUE PEaKIuH,
JeXallue B OCHOBE NPOMBIIUICHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaKa,
oOIIMe HayyHble MPUHIMIBI XUMUYECKUX IPOU3BOJICTB; LEIECO00pPa3HOCTh
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAaHUH O METOoAax HAy4YHOIO
MO3HAHUA SIBJICHUN NpHUpPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJEIUPOBAaHUE,
HKCIIEPUMEHT (peajbHbIM 1 MBICJICHHBIHN ), UCIIOJIb3YyEMbIX B €CTECTBEHHbBIX HAYyKaX,
YMEHUS NPUMEHSTh 3TH 3HaHUS IPU SKCIEPUMEHTAIBHOM MCCIIEJOBAHUM BEIIECTB
U 11 OOBACHEHHS XUMHUYECKUX SIBICHHM, HMEIOIIMX MECTO B MPHUPOJE,
IPaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH;

C()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
MOHATUSIMUA M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1€€ OCO3HAHHOTO MOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas J0JS BELIECTBA B PAaCTBOPE» M «MOJISIPHAs KOHIIEHTPALHS;
Macchl BEUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKLMM BEUIECTB; TEIUIOBOTO 3(dekTa
peaklny; 3HAYECHHsI BOJOPOJHOIO IOKA3aTeNsl PACTBOPOB KHUCIOT M IIEIOYEHR C
W3BECTHOM CTEMEHBI0 JIUCCOIMAINK; MacChl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJAYKTa PEAKLUH, €CIH OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OMpeIeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE
(uMeeT mpUMECH); NIOJM BBIXOJA MPOAYKTa pPEaKIuU; OOBEMHBIX OTHOIICHUMN
rasos;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBAaTh M MPOBOAUTH
XUMUYECKUNA  DKCIIEPUMEHT  (MPOBEAEHUE  pEeaKIMil  HOHHOTO  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONpPEACIICHHUE
Cpellbl PpacTBOPOB BEIIECTB C TOMOIIbIO HWHIMKATOPOB, H3YUYEHUE BIUSHUSA
pa3auuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOW  pEaklud, peUIeHHe
JKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaM «Meramey u  «Hemeramis») c
COOJIIOJIEHUEM TpaBUil 6€30MacHOro oOpalieHusl ¢ BEIECTBAMU U JIa0OpaTOPHBIM
o0opynoBaHueMm, (GOpMyJIUpOBaTh L€db HUCCIEIOBaHMs, IPEACTABIATh B
pa3nuuHOil opMe pe3ynapTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHUI: COOJIIOIATh MPAaBUJIA MMOIH30BAHUS XUMHUECKON
nocyoi u jabopaTopHeIM 00OpyJOBaHWEM, OOpaIeHUus] C BeEIIeCTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIUSMU IO BBITOJHEHHUIO JIA0OPATOPHBIX XHUMHUYECKHX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOETO 3J0POBbSI, OKPYXKAIOIIEH MPUPOAHOU
Cpeabl U JOCTUXKEHUSI €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBI ONPEIACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(hOPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIM MOUCK
XUMUYECKON MHGOPMAIINK B PA3TUYHBIX UCTOYHHUKAX (Hay4dHasi U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopMauuu, IHTEpHET U pyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOPMAIIMIO, TIepepadaThiBaTh €€ U UCIO0JIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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' LIAKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yriieBoIOpOIbl: alKEHBI, 14 1 bubmmoreka [IOK
' AJIKaUEHb], aJTKHHBI https://m.edsoo.ru/d69df650
bu6nunorexa [IOK
2. A
3 POMATHYECKHE YIJICBOIOPOABI (aPCHBI) 8 https://m.edso0.ru/d69df650
24 [IpupoaHbIe UCTOYHUKHU YTIIEBOJAOPOIOB U UX 4 bubmuorexa [LIOK
' nepepadoTka https://m.edso0.ru/d69df650
bu6nunoreka [IOK
2.5 r 4 1
AOTCHIPOMSBOIILIE YITICBOAOPOAOD https://m.edsoo.ru/d69df650
Hroro no pazaeny 35
Pasznen 3. Kucsopoacoaep:xamye opraHudeckKue coeJuHeHust
3.1 Cnuprel. Oenon 11 1 bubnmorexa [IOK



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
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOonunbHbie cOeTMHEHUS: aJIbACTUIBI U

bubnnorexa [JOK
3.2 keToHbl. KapOoHOBBIE KHUCTOTHI. CIIOXKHBIC 21 htts://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bu6mmoreka [IOK
33 YraeBons! ? https://m.edso00.ru/d69df650
Utoro no pazneny 41
Pa3znen 4.A30Tcoaeprkaniue OpraHudecKue coeJHHEeHus1
bubnnorexa [JOK
41 A LA .b 12
MUHEL AMHIHOKHCIOTHL. bEiH https://m.edso00.ru/d69df650
Uroro no pazneny 12
Paspnen S.BeicoKoOMO/IEKY I PHBIE COeIMHEHHS
51 BrIicokoMoIeKyIsIpHBIE COSTMHEHNS 6 bubmorexa LHOK
' yip s https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KJIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne o/ Kontpoabnbie | Ipakruueckne | (uudpposbIe)
NMPOrpamMmMbl Bcero
paboThI paGoThI oOpa3zoBaTe/ibHbIE
pecypchl
Pa3nen 1. Teoperuueckue 0CHOBbI XUMHU
Ctpoenmne aToma. [lepuoguueckuii 3aKoH
P pHOA bu6mmoteka [IOK
1.1 u llepuonndeckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BemecTBa. MHOroobpasue 11 1 bubnuotexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 X 19 1 3
HMIACCIIE peditiig https://m.edsoo.ru/2dd57f24
Wroro mo paznery 39
Pazgen 2. Heopranuyeckasi XumMus
bu6mmoreka [IOK
2.1 H 1 1
eMETALIET 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
22 Meraet 23 L 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XuMus u ;KM3Hb
31 MeTo/1bl MO3HAHUS B XUMUHU. XUMHUS U 9 1 bubmuorexa [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 8



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

ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

IIpoBepsiemble TPeGOBaHNS K IPeIMETHBIM Pe3y/1bTATaAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHYCCKUX 3HaHI/II71, KOTOpas BKIKOYACT:

OCHOBOIIOJIATalOIME MOHATUS (XUMUYECKHI 3JIEMEHT, aToOM, HU30TOIIbI,
BIIEKTPOHHAsI 000JI0YKa aTOMa, S-, p-, 0-3IIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMa, MHOH, MOJIEKyJa,
BAJIEHTHOCTb,  3JIEKTPOOTPHILIATEIBHOCTb, CTEIIEHb  OKHUCIICHHUS,
XUMHUYECKasl CBsI3b (O- U T-CBSI3b, KpaTHBIE CBS3U), TMOpUIU3ALUA
aTOMHBIX oOpOuTanel, KpUCTasIM4yecKas peméTka, Mojb, MOJSpHas
mMacca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLEHTPALUs, PacTBOPbI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIIOTUIPATHI, YIJIEPOIHBIN
ckener, (YHKIUOHAJbHAs Tpylna, paJuKall, HU30MEpbl, CTPYKTYpHas
dopmyna,  u3zomepus  (CTpyKTypHas,  reomeTrpuueckas  (umc-,
TPAHCU30MEpHsI), TOMOJIOTUYECKUN psiji, TOMOJIOTH, YIJIEBOJIOPOJIBI,
KHACJIOPOA- M a30TCOJEpXKAIUE COCAUHEHUs, OMOIOIMYECKH aKTUBHBIC
BellecTBa (yriaeBo/ibl, JKUPbI, OEIKN), MOHOMEp, TOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XMMUYECKUX peakiuil (OKUCIUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- U
SHI0TEPMUYECKUE, PEAaKIIUM MOHHOIO OOMEHa, TOMO- U T'€T€pPOreHHbIE,
oOpaTuMble 1 HEOOpaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEIJIEKTPOIIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALNS, CTENIEHb IUCCOLMALNN, OKUCIUTEID,
BOCCTAaHOBUTENb, JJIEKTPOJIU3, CKOPOCTb XHMHUYECKOM  pEaKIUH,

XHUMHYCCKOC paBHOBCCI/IC)

TEOpUU W 3aKOHBI (TEOpPUS XUMHYECKOTO CTPOCHHSI OpPraHMYeCKHUX
Bemects A.M. bytiepoBa, Teopus 3JIEKTPOIUTHUYECKON TUCCOIUALNH,
[Tepuonnueckuit 3axkon J[.M. MenneneeBa, 3aKk0H COXpaHEHHUS MaccChl),
SaKOHOMepHOCTI/I, CI/IMBOJ’II/I'-ICCKI/Iﬁ A3BIK XHWUMHH, MI/IpOBO33peH'-IeCKI/Ie
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBIEHUH, COBPEMEHHbIE MPEJICTABICHUS O CTPOCHHUU

BCIICCTBA HAa aTOMHOM, MOJICKYJIIPHOM H HAAMOJICKYJIIAPHOM YPOBHAX

Kon
NpoBepPsSIeMOro
TpeOOBaHUsA

1
11
1.2
13

NpEeACTaBICHUA 0 MCEXaHHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOJUHAMUNYCCKUX n KHHETUYCCKHUX 3aKOHOMECPHOCTAX Hux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

14

(dakToNOrHUeCKue CBEACHHS O CBOWCTBAaX, COCTaBe, IOIYYCHHH U
0€30IIaCHOM  HCIOJB30BAaHMHM  BKHEHIIMX  HEOPTraHUYECKUX  H
OPraHWYECKUX BEIIECTB B OBITY M TNPAKTHYCCKOH NEATEIHHOCTH

YCJIOBCKA

15

oO1Me HayyHble IPUHIUIIBI XUMUYECKOIO IIPOM3BOJCTBA (Ha NpUMEpE
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUI BBISBIISTH:

2.1

XapPaKTCPHBIC IIPU3HAKH Hn  B3aUMOCBA3b HN3YYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IIpHU OIMMCAHUU CTPOCHUA U

CBOMCTB HCOPIraHUYCCKUX U OPraHNYCCKHUX BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUYCCKUX 3HAHUW C MOHSATHUSAMH H MPEICTaBICHHUSIMHU
JIPYTHX MPEAMETOB JyIs 00Jiee OCO3HAHHOTO IMMOHUMAHUS U OOBSICHCHUS

CYIIHOCTHU MAaTCPUAJIBHOTO CANHCTBA MHPa

CdopMupoBaHHOCTH YMEHHSI UCTIOIH30BATh:

3.1

HaMMCHOBaHUsA XHMHYCCKUX COGI[I/IHGHI/IfI MCKAYHApOOHOIro COro3a
TCOpCTI/IqGCKOI\/JI n npnmanﬂoﬁ XUMHUU W TpPUBUAJIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIOIUXCA K HN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPTaHNUYCCKUX COeIMHEHUI

3.2

XUMHUYECKYIO CUMBOJIMKY JJIi COCTaBJICHHUS (OpPMYJ HEOPraHMYECKHX
BEIIIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (OPMYJT OPraHNYECKUX BELIECTB

ChopMupoBaHHOCTh YMEHUS KJIACCU(UIIMPOBATD:

41

HCOPTaHNYCCKUEC BCUICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBaHUsA H

KPUTEpUH JJIs KJIaCCU(PUKALIMU N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHnM4YeCKrUEC BCIIECCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUsA U

KPUTEpUU JJIs KJIaCCU(PUKALIUU N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

[0 pa3IMYHBIM IpHU3HAKaM (YUCIIy U COCTaBY pearupyroliux BelIeCTB,
TEIUVIOBOMY J3(QQEeKTy peakiuH, H3MEHEHUIO CTeleHel OKHCIEHUs

AIIEMEHTOB, 00PATUMOCTH PEAKITHH, YIACTHIO KaTaanu3aTopa)

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y)XIEHHOM COCTOSIHUM) U HOHOB
XUMHYECKHX 3JIeMEHTOB 1 — 4 nepuonos Ilepunonnueckoi cucremst JI. 1.
MenneneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCIONIb3Yysl OHATHS S-, p-,

d-37eKTpOHHbBIC OPOUTAIIH, SHEPTETHYCCKUE YPOBHU




CdopMupoBaHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX MMHU COECTUHEHH IO

IIEpUOJIaM U IpyIIam

ChopMUpPOBaHHOCT, YMEHHS COCTABISTH YPABHEHUS XHUMHUYECKUX

peaxkuil U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX pCaKHI/Iﬁ IMOCPECACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajlaHCca STUX PEaKIHii

7.2

YPaBHEHHs PEAKLMM pa3IUYHbIX THUIIOB; IIOJHBIE W COKpAIEHHbIE
YpaBHEHHSI PEaKIMii HOHHOTO OOMEHA, YUUTBIBAsl yCIOBHUS, IIPU KOTOPBIX

9TU p€aKlMu UAYT 4O KOHIA

7.3

peakiui THUIPOJN3a, PeaKIHil KOMILIEKCOOOpa3oBaHMs (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHMS )

CdopMupoBaHHOCTH YMEHHUS TIOJITBEPKIATh:

8.1

Ha KOHKPCTHBIX MPHUMEpaAx XapaKTCp 3aBUCUMOCTU peaKHHOHHOfI
CIIOCOOHOCTH OpPraHn4€CKux COGILI/IHGHI/Iﬁ OT KpaTHOCTHM W THIIA
KOBaJICHTHOM CBS3H (G- u TE'CBH3I/I), B3aMMHOT'O BJIUSIHUS aTOMOB U I'PYIIIT
aTOMOB B MOJICKYJIaX, a TAK¥XKC OT 0COOEHHOCTEH pealin3aliii Pa3IMYHbIX

MCXAaHU3MOB ITPOTCKAHUA peaKI_II/Iﬁ

8.2

XapaKTCPHBIC XUMHWYCCKUC CBOICTBa BEIIECTB COOTBETCTBYIOIIIUMU

9KCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHHS XapaKT€pU30BaThb COCTaB W BaKHEWIINE
CBOMCTBA BELIECTB, IPUHAICKAIMUX K OINPENEIEHHBIM KiaccaM |
rpyImnam CoeJUHEHUH (IIPOCThIe BEIIECTBA, OKCHIbI, THAPOKCHIBI, COJIH;
YII€BOOPOABI, TPOCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, ANIbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIOXHBIE 3(QUPHI, >KUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKUCIIOTHI, OEJKH)

10

ChopMHpPOBAaHHOCT, yMEHHS TMPOBOAUTH PACUYETBI O XUMHUYECKUM
dbopmynaM U ypaBHCHHMSIM XMMHYECKUX PEAKIMil C HUCIOJIb30BAHHEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

10.1

Macchl (00BéMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJIHO
U3 UCXOJHBIX BEIIECTB IaHO B BUJIE PACTBOpA C OMPEIEIEHHON MacCOBOMA

JI0Jiel pacTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM J10JIM, BBIX0/1a MPOTYKTA PEaKIUU

10.3

TETIIOBOTO 3 deKTa peakui

10.4

00BEMHEBIX OTHOIIICHMIT Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKOH (opMyJIbl BElIeCTBA




11

Brnanenue cucremMoil 3HaHM O METOJAX HAYYHOTO MO3HAHUS SIBJICHUM
MPHUPOIBL, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX W YMEHUE IIPUMEHATH
3TU 3HAHUA HpI/I 3KCHepI/IMeHTaJIBHOM HCCICOOBAHNN BCUHICCTB U IJId
OOBSICHCHUS XMMHYECKUX SBJICHUH, HMEIOIMIUX MECTO B TMPHUPOJE,

HpaKTI/IquKOf/'I JACATCIIBHOCTH YCJIOBCKA U B HOBCCI{HCBHOﬁ JKHU3HHU

12

CdopMUpoOBaHHOCTh YMEHHUs TPUMEHSATH (KCIOJIL30BaTh) 3HAHHS O
COCTaBE€ W CBOMCTBAaX BEIIECTB ISl AKCIEPUMEHTAIBLHON IPOBEPKHU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii U TPOTHO3UPOBAHUS BO3MOKHOCTEM MX OCYILECTBICHHUS;
CUCTEMHbBIC XMMHUYECKUE 3HAHUS ISl OOBSICHCHUS W TPOTHO3HPOBAHUS
SBJICHUM, WMEIOIINX ECTECTBEHHOHAYUYHYIO MPHUPOIY; VISl TPUHSATHS

IpPaMOTHBIX peLIeHUH PoOJIeM B CUTYalIUsAX, CBI3aHHBIX C XUMHEH

13

CdopMupoBaHHOCTh YMEHHMsI IJIAHUPOBATH M MPOBOJUTH XUMHUYECKUIN
OKCHEPUMEHT (MOJIyueHHEe W H3YYCHHUE CBOWCTB HEOPTaHUYECKUX |
OpPraHMYeCKHUX BEIIECTB, KAYECTBEHHBIE PEAaKIMH YIJIEBOJOPOJIOB
Pa3IMYHBIX KIACCOB M KHCIOPOJCOACPIKALINX OPTaHUYECKUX BEIIECTB,
pelieHue AKCIEPUMEHTATBHBIX 3a1a4 o pacIio3HaBaHUIO
HEOPraHMYECKUX MU OPTaHWYECKHUX BEIIECTB) C COOJIOJICHUEM IPaBHII
Oe3omacHoro  oOpalieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
obopynoBanuemM; GOpMYIUPOBATH IEIH MCCIEIOBAHUS, TIPEICTABIATh B
pa3nuyHON ¢dopMme pe3yabTaThl SKCIEPUMEHTa, AaHAIM3MpPOBAaTh U

OLICHUBATb UX NOCTOBECPHOCTH

14

ChopMupOBaHHOCTh YMEHUSI OCYLIECTBIATH L€JI€HANPABICHHBIA OUCK
XUMHUUYECKON HH(OpMALIMY B pa3IMYHBIX HCTOUYHUKAX (Hay4dHast ¥ yueOHO-
Hay4Hasl JUTepaTypa, CpecTBa MacCOBOM MHpOpMaIH, ceTh IHTepHEeT
Jpyrue), KpUTHYECKH aHAJIU3UPOBaTh XHMHYECKYI0 HH(pOpMaIHIO,
nepepadarbiBaTh €€ M HCIOJIb30BAaTh B COOTBETCTBUH C IOCTaBJICHHOM

yueOHOI 3amaueit

15

ChopMHpPOBAaHHOCT, YMEHHsI TIPOTHO3UPOBATH, AHAIM3UPOBATH |
OIICHWBATh HMH(POPMAIMIO C TIO3UIUNA HSKOJOTHYECKON O€30MacHOCTH
MOCTEACTBHI OBITOBOW M TPOU3BOACTBEHHON NEATEIHHOCTH YETIOBEKa,
CBS3aHHOW C TepepaboTKON BemecTB; CHOPMHUPOBAHHOCTh YMEHUMH
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS Ha  JKUBBIE  OPTaHU3MBI
OHpeI[eJ'IéHHBIX BCIICCTB, ITOHHMMAasA CMBICII II0Ka3aTclid HpG}ICJ’IBHOﬁ
JTOMYCTUMOW KOHIIGHTpPAIlMM, ¥ TOSICHATh Ha MpHUMepax CHOCOObI
YMEHBIIIEHUS U TPEAOTBPAIICHUS MX BPEAHOTO BO3/ICHCTBUS Ha OPTaHU3M

YCJIOBCKA




HHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D

O XuMnumn
Kon IIpoBepsiemMblii 3J1eMEHT cOAePKAHUSA
1 Teopernueckrne 0CHOBBI XMMUU
Crpoenue BemectBa. CoBpeMeHHass MoJielb CTpoeHusi aroMa. PacnpeneneHue
JIEKTPOHOB 110 3HEpreTMYeckuM ypoBHAM. Kiaccudukanus XUMHYECKHX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUUECKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. OJIEKTPOHHAsS
KOH(Urypauus aroMa. BajgeHTHbIe 3JIeKTPOHBI
[lepnonnueckas cucrema xumudeckux dnemeHtoB .M.  MeHnneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [lpuunnsl u
12 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JEMEHTOB M HUX COEAMHEHHH 10
nepuosiaM M rpymnnam. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB HPOCTHIX
BEIIECTB, BOJOPOIHBIX COSIUHEHHH, BBICIINX OKCHIOB U THAPOKCHUJIOB
13 BanenTtHoCcTh. D51eKTpOOTpULIATENBHOCTD. CTENIEHb OKUCIICHUS
Bunbl xumudeckoi cBs3M (KOBaJleHTHasl, IOHHAs, METANINYECKasi, BOJIOPOIHAS)
14 U MeXaHU3MbI €€ 00pazoBaHus. MexMoeKyIsapHble B3auMo/ieiicTus. Bemectpa
' MOJIEKYJSIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHMs. THIBI KPHUCTAJUIMYECKUX
peméroK. 3aBUCUMOCTh CBOIMCTBA BEILIECTB OT TUIAa KPUCTAJUITMUECKOHN PeIIETKN
15 Xumuyeckass — peakuus.  Knaccudukanmss ~— XMMHUYECKMX — peakuud B
' HEOPraHUYECKON U OPraHMYECKON XUMUH. 3aKOH COXPAaHEHMS MACChI BELIECTB
16 CKOpPOCTb peaKiuu, €& 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB
1.7 TemnnoBele 3 PexTh XUMHUECKUX peakluil. TepMOoXUMHUYECKHE YpaBHEHHS
18 OOpatuMble peakuuu. XuUMHUecKoe paBHOBecHe. DakTopbl, BIMAIONIME Ha
' cocTtossHue xumMuueckoro pasHoBecus. [Ipunnum Jle [larense
Onexrponutuyeckas auccouuanus. CuiabHble U cinadble snekTponuTsl. Cpena
19 BOJHBIX pPACTBOPOB BEUIECTB: KHCJas, HEWTpalibHas, wienouyHas. CreneHb
aucconuanuu. Peakiuy HOHHOTo oOMeHa
110 I'maposnus coneii. MonHoe npousBenenne Bojbl. Bomopoansiii mokaszatens (PH)
' pacTBopa
CriocoObl BhIpaKe€HUS! KOHIIEHTPAIMKM PACTBOPOB: MAaccoBasi J10Jisl pACTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAs KOHLEHTpauus. HachlllleHHble UM HEHACHIIIEHHBIE
pacTBOpBL, pacTBOPUMOCTh. KpucTamioruapaTst
112 OxHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuy. [loBeeHNe BelecTB B cpefax C

pa3HbIM 3HaueHueM PH. MeTo bl 351eKTpoHHOTO OanaHca




113

DNEKTPOIN3 pacTBOPOB U PACILIIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUHN

2.1

Krnaccudukanusa Heoprannyeckux coenrHeHnii. HomeHkIaTypa HeopraHudeckux

BEIIECTB

2.2

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPHH, KaJMid, KaJbIIUH,
MarHui, aJlOMUHUM, IIUHK, XPOM, *KE€JIe€30, Melb) U HX coeauHeHuil. OOume

CIIOCOOBI IIOJIYUCHHA METAJIJIOB

2.3

XUMHUECKUE CBOWMCTBA BAKHEHIINX HEMETaUIOB (TaJOreHOB, CEPbI, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HMX  COCAMHECHHUNM  (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHN )

2.4

I'eneTnueckas cB3b HCOPraHUYCCKUX BCIICCTB, IPUHAMJICKAIINX K PA3JIMYHBIM

KJj1acCaM

2.5

#iHPartH#H# U nenTrduKanus HeoOpraHuIecKx coequHeHmi. KauecTBeHHbIE

PCaKIIMy Ha HCOPIraHNMYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMHUU

3.1

OcCHOBHbBIE TIOJOXKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHSI OpraHMYeCKHX
coenuHenuit A.M. BytnepoBa. YTiepolIHblli CKelIET OPraHUYECKOW MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBS3H. S- M P-CB3HM. SP3-, SP2-, SP-rHOpUAM3aLUU
opOuTasneil aToMOB yriaepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpoeHHus MoseKyIl. I'omomnoru. I'omonoruueckuii psa. M3omepus n n3omepsl

3.2

[lonstTve o  ¢yHkumoHanpHOM  rpymme.  OpHeHTauuoHHbIE 3D (EKTHI

3aMeCTUTENIEH

3.3

Hpe,[[CTaBHeHI/IC ) KJ'IaCCI/I(I)I/IKaI_II/II/I OpTraHUYCCKUX BCHICCTB. HOMCHKHaTypa
OPraHN4YCeCKuX COEIMHEHMI (CHCTCM&TI/I‘ICCKaﬂ) U TpHUBUAJIBHBIC HA3BAHUA

BaYKHEHIITUX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHNYCCKHUX BCIICCTB

3.4

CBoOoHOpaAMKaNbHBIA M HWOHHBIA  MexaHu3Mbl peakuuu. [loHstue o

Hykieoduie u anekrpoduie. IlpaBuno MapkoBuukosa. [IpaBuio 3aiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE paA3JI0KEHUE, KPEKUHT, u3oMepu3auus, ropenue. Ilomydyenue
ankanoB. [luxmoankanel. Crernuduka CBOKWCTB [HKJIOAIKAHOB C MAallbIM

pasMEpoOM IHKIIA. Peakmun MPUCOCAUHCHUA U PAAUKAIBHOT'O 3aMCIICHUA

3.6

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakIMM MPUCOETUHEHHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUIPOTraJOreHUPOBAaHUE, TUIpATallusi), TOPEHUs, OKUCIECHUS WU
nonuMepu3auu. [IpoMellluieHHbIE W J1aOOpaTOpHBIE CIOCOOBI  MOMYYEHHS

AJIKCHOB

3.7

AJKagueHbl. XHWMHYECKHE CBOMCTBA aJKaJWECHOB: PEAKIUU MPUCOCIUHEHUS

(rugpupoBaHMe, TajloreHHUpPOBaHHUE), ropeHus U noiaumepusanuu. I[lomyuenue




aJIKaJleHOB

3.8

AnkuHbpl. XMMHAYECKHE CBOMCTBA: PEaKLMM MPUCOCIUHEHHS (TraJOr€HUPOBAHMUE,
TUAPUPOBAHUE, TUIpATAlUs, TMIIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJIyuyeHUs
MOJINMEPOB M JAPYTUX TMOJE3HbIX MNPOAyKTOB. Peaknuu 3amemienus. ['openue
aleTuIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JJIS CBAPKU U PE3KHU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTUJICHA

3.9

Apenbl. XuMHUeCKHE CBOICTBa Oe€H30/a: peakuuu d3IEKTPO(UIHLHOTO
3aMelIeHus, NpUcOoeNuHeHus: (TUIpUpOBaHHUE, TajoreHupoBanue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyyoia. [lomydenue OeHzona.
Oco0OeHHOCTH XWMHUYECKUX CBOMCTB cTupona. [lomumepu3arus CTHpoIA.

Crioco05b1 NOJIYUCHHUA U IPUMCEHCHUC apOMATHYCCKUX YITICBOAOPOI0OB

3.10

Cnuptel.  IlpenenpHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpUeM KakK CIOCOO0  YCTaHOBJEHUS  HaIUYMs
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  IMOJIydeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYISIpHAs AeruapaTanus. Peakuus ropenus.
[TonydeHnue staHonma: peaknuss OPOXKEHHS TJIOKO3bI, THApaTalus ATUJICHA.
OTUJICHITIMKONIb U IVIMLIEPUH KaK MPENCTABUTENH IMPENEIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

®enon. XumHuuyeckue CBOWCTBa (eHONa (peakuMu ¢ HaTpueM, THUAPOKCHIOM

Hatpus, Opomom). [Tonyuenue dhenona

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA NpPENENbHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHbIE PEAKIUM Ha KapOOHWJIBHYIO TpYINIy (peakuus «cepedpsHOro
3epKanay, B3aumoencTue ¢ ruapokcugom meau (II). Ionxydenue mpenenbHbIX
IBJIETUJIOB: OKUCJIEHHE CIHUPTOB, THUApATalus aleTWIeHa. AILETOH Kak

NpeACTAaBUTCIIb KCTOHOB. OcobeHHOCTH PCaKIIM OKUCJIICHUA alICTOHA

3.13

Kap6OHOBBIe KHCIOThl. XHWMHYECKHE CBOMCTBaA OpeACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCI0T. OCOOEHHOCTH XUMUYECKUX CBOUCTB MypaBBHHOﬁ KHUCJIOTHI.
HonyquHe MNpEaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKHCJICHHC
AJIKaHOB, aJIKCHOB, NECPBHUYHBIX CIIMPTOB, aJIbACTHUAOB. Bricmme MNpEaACIIbHBIC N

HeTpeieIbHbIe KAPOOHOBBIE KUCIIOTHI

3.14

Crnoxuble >pupsl U kUpbl. CrnocoObl MOMYyYEHHS CIOXKHBIX 3(QUPOB.
OObparumMocth peakiuu sTepuduranuu. [IpruMeHeHHE CIOXHBIX S(PHUPOB B
MUIIeBOH M map@roMepHON NpOMBIIUIEHHOCTU. JKUpBl Kak CloXHbIE 3(UpPBI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XMUMHYECKHE CBOMCTBA JKHUPOB:
THJIpUPOBAaHUE, OKHUCIeHUe. [HIponu3, WM OMBUICHHE, JKUPOB Kak CIoco0
MPOMBIIIJICHHOTO TOJYYEHHUsS! COJel BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICHIHUX Kap60HOBI>IX KHUCJIOT

3.15

XUMHYECKHE CBOMCTBA IVIFOKO3Bl: PpEaKIMM C Yy4aCTHEM CIHUPTOBBIX U




aNbJIETUIHOM TPYII U MOJIOYHOKHCIOEe OpokeHue. [IpuMeHeHue TioKo3bl, €€
3HAUEHUE B JKU3HEIEATEIILHOCTH OpraHusMa. Jucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaromuye M HEBOCCTaHaBIMBarolue aucaxapuisl. ['maponus
nucaxapunoB. [lonucaxapunsl: kpaxmai, riaukoreH. CTpoeHHEe MaKpOMOJIEKYII
Kpaxmala, IJIMKOTreHa U ILeiUToio3bl. dusnueckue CBOWCTBa Kpaxmala H
LEJUII0NI03bl.  XMUMHUYECKHE CBOWMCTBA Kpaxmaja: THApOJIN3, KadeCTBEHHas
peakuusi ¢ MOAOM. XHMMHUYECKUE CBOMICTBA LIEJUIIOJIO03bI: TUAPOIIN3, MOTYYEHHE
s¢upoB 1emwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJOKHAaX (BHMCKO3a,

alleTaTHBIM MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHMYeCKHE OCHOBAHUS: PEAKLUU C BOJAOW, KHUCIOTAMU,
peaknus TOpeHHMsS. AHWIMH Kak IIPEACTaBUTENIb apOMAaTHYECKHX aMHUHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOKkHcieHue. IlonydyeHne aMHUHOB aJIKWIMPOBAHUEM aMMHUAKa U

BOCCTAHOBJICHUEM HUTPOIPOU3BOAHBIX YITICBOAOPOAOB

3.17

AMUHOKHUCIIOTBI ¥ O€NKH. AMHHOKHUCIOTHI Kak aM(pOTEpHBIC OPraHUYCCKUE
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyronue Oenku. XUMHUYECKUe
CBOICTBa OENKOB: THJIPOJU3, JACHATypaIus, KaueCTBEHHbIE (IIBETHBIC) PEaKIHH

Ha OeJIKHu

3.18

CTpOGHI/Ie U CTPYKTypa IIOJIMMCPOB. 3aBHCHMOCTh CBOMCTB MOJIMMEPOB  OT
CTPOCHUSA MOJICKYII. OCHOBHEBIE CITOCOOBI MOJIYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCITMHCHHUI: p€akuuu NOoJMMEpU3alMi U IOJUKOHIACHCAIIUU. KHaCCI/I(l)I/IKaHI/ISI

BOJIOKOH

3.19

#H##Par### nentudukanus opraHUIecKuX coeuHeHni. Pemmenne

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha PACIIO3HABAHUEC OPraHUYCCKUX BCUICCTB

3.20

I'eneTnueckas cBA3b MCKAY KIIaCCaMH OPraHNYCCKUX COCIMHEHUI

XUMHUS U KU3HD

4.1

Xumus B moBceAHeBHOW >ku3HU. [IpaBuna Oe3omacHoil paboThl C €IKHUMH,

TOpHOYMMHU U TOKCUYHBIMHU BCIICCTBAMU, CPCACTBAMU OLITOBON XMMHUH

4.2

XUMUA U 310pOBbe. XUMUS B MEAUIIMHE. XUMUSA U CEITbCKOE X035UCTBO. XUMUS B
MIPOMBIIIJIEHHOCTH. XUMHUS U SHEPTeTUKa: MPHUPOJIHBIN U MOMYyTHBIA HEPTIHON
rasbl, UX cOCcTaB U ucnonb3oBanue. CoctaB HedTH U e€ nepepadboTKa (IPUPOTHBIE

HCTOYHHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYXKAloLIEed Cpelbl U €ro
nocnenctBus. Oxpana runpocdepsl, MOUBbI, atMochepsl, ¢haopbl U GayHbl OT
XUMHUYECKOTro 3arpssHeHus. [Ipobimema OTXOAOB U MOOOYHBIX TMPOIYKTOB.

AHLTepHaTI/IBHBIe HCTOYHHUKU SHCPIUU

4.4

O6HII/I6 MNpEaACTaBICHUA O IMPOMBINIJICHHBIX crocodax MOJIYy4YCHUA XUMHYCCKUX




BELIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEpHOM KuCIOThI). UEépHas u
uBerHas  Mmetauryprus.  CTEKJ0 M CWIMKaTHas  MPOMBIIUICHHOCTb.

IIpomblnennast ~ opranuueckass  xuMusa.  CpIpp€  UIE  OpPraHUYECKOM

MIPOMBIIIJIEHHOCTH
5 Tunel pacy€THBIX 33124
51 Pacuérsl Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIHMYECTBY
' BEIIIECTBA, MACCE WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB
5.2 Pacuétsl TeroBoro 3¢ exra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOIIEHUH Ia30B IPU XUMHUECKUX PEAKIUIX
5.4 Pacuérbr macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOTYKTOB PEAKINH, €CIIU
' OJIHO U3 BEILIECTB JIJaHO B U30BITKE (MMEET MPHUMECH )
55 Pacuérel MmaccoBol niu 00BEMHOM 10IH BBIXO0/1a TPOIYKTA PEAKIIUU OT
' TEOPETUYECKU BO3MOKHOTO
Pacuérbl macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIUU, €CIIU OHO
5.6 13 BEIECTB JIaHO B BUJIC PACTBOPA C OMPEACIIEHHON MacCOBOM JOJIeH
PacTBOPEHHOTO BEMIECTBA
57 Pacuétel ¢ ucnosib30BaHUEM MOHATUN «MacCcOBasi A0Js», «MOJIIpHAst
' KOHIIEHTPALUS», «PACTBOPUMOCTB)»
Haxoxxaenne MosieKkynspHoi (GopMyIbl OpraHMYeCcKoro BEIEecTBa Mo ero
5.8 IJIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €0 COCTAB, UIIU 110

MIPOYKTaM CTOPaHHUs




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. Xumus: 10 xnace: yueOnuk: Yrinyonennsiii yposens /B.B.Epemun, H. E.Ky3pmenko,

B.U. Tepenun,A. A. posnos, B. B. Jlyaun; nox pen.B.B.JIyauna.-8-e uzn., creopoerumn.-M.:
[Ipoceemenne, 2021. — 446, [2]c.:um.

2. Xumus: 11 xnace: yueOHUK: YriryOneHHblid yposens: 11 kinacc: yueOnuk /Epemun B. B.,
Kyssmenko H. E., Tepenun B. U., [Ipo3nos A. A., JIyaun; nox pea. B.B. Jlyauna.- 7-e uzg.,
crepeoturl.- M.: JIpoda, 2022.-480 c.: ui.

METOAUYECKHUE MATEPHUAJIbBI IJIA YUUTEJIA

1. Epemun B. B. Xumus. 10-11 k1. Meroaudeckoe mocodue / B.B. Epemun, A.A. [Ipo3aos, 1.B.
Bapranosa. — M.: Ipoda, 2013.
3. Ky3smenko H. E., Epemun B. B. 2500 3agau o xumuu ¢ pemenusimu. — M.: Onukce, 2006.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M PECYPCbI CETHU

HUHTEPHET

bubmmoreka L{OK https://myschool.edu.ru/
Poccuiickas snekTponHas mikoia https://resh.

OBOPYJOBAHME JJ151 IPOBEJEHMSI TABOPATOPHBIX, IPAKTHUECKUX
PABOT, IEMOHCTPALIAT

Ilepeuenn 00opynoBaHMA MaTepUAIbLHO-TEXHUYECKOI 0a3bl HeHTpa «Touka pocray»
MBOY Jluneii Nel B 2026 roxy

1. lluposas naboparopust (Xumus) -3 mT

2. Habop XuMHUYECKOI TIOCY/IBI, TPUHAICKHOCTEH U PEAKTHBOB IS IEMOHCTPAIIMH OTIBITOB H
JKCIIEPUMEHTOB 110 XUMUH.

3. HoyrOyku- 3 mT.

4. MOY


https://myschool.edu.ru/
https://resh/

KoMmmiekTHOCTE

Ne HaunmenoBanue Kon-Bo

/i

1 [IpoGupka [1X-14 2*10 .
(20mrT.)

2 Pa3narounslii 10TOK 2*1 mr. (2mT)

3 Boponka koHnueckast 2*1 mr. (2mr.)

4 [naTenb-noKedKa 2*3 . (61T.)

3) [Tanouka crekisHHAS 2*lmr. (2mT.)

6 CrupToBka nabopaTopHas 2* 1. (21mT.)

7 [ItaTtuB a1 mpodUpok 2*lmr. (2mT.)

8 3axuM 17151 IpOOUPOK 2*1mr. (2mT.)

9 I'oprouee mist ciupToBOK, 330 M (3THIIOBBII CIIUPT) 2* 1. (2mT.

660M1)

10 Becnl mabopaTtopHbie 371€KTPOHHBIE 2*1 mr. (2mr.)
11 [Tpobupka manas,10mm 2*3 . (61mT.)
12 CrakaH BBICOKHI ¢ HOCUKOM, 50 M1 2*2 wt. (4 mr.)
13 Hunmuuap u3MepUTenbHBIN ¢ IPUTEPTON KPBIIKOH, 50 M 2*1mr. (2 wr.)
14 HaGop ¢hakoHOB 11 XpaHeHus: pacTBOpoB 1 peakTiBoB (100 mu - 2*5 mr. (10mr.)

6 1IT.)

15 HaGop ¢dnakoHOB 11 XpaHeHus pactBopoB ¥ peakThBoB (30 vt —6 | 2*10mr. (20mT.)
IIT.)

16 Hunuaap usmeputenbHblil ¢ HocukoM 500 Mt 2*2 . (4 mr.)
17 Crakan Beicokmit 500 mit 2*3 mr. (61mrt.)
18 Epm 11 MpITESL IpOOHPOK 2*3mT. (6 wT.)
19 Epun anst MpIThs KOO 2*3mT. (611T.)
20 Xauat Oeunbrid, 44-46 pazmep 2*2 . (4 mr.)
21 [lepuaTky pe3MHOBBIE XUMUYECKHE CTOMKHE 2*2 mwr. (4mrt.)
22 Ouku 3anTUTHHIE 2*1 mwrr. (2mT.)
23 OwmbTpsl OymMaxksslie, ynak. 100 . 2*1mT. (2mIT.)

3. Omch Habopa XMMHYECKUX PEaKTHBOB

Ne HalMEHOBaHHE ArperaTHoe cOCTOsSIHUE KomuuectBo | [Ipumeuanus

n/m (/™)

1 ConsiHast KHCIOTa 10% BoxHBII pacTBOp 2*250 M
(500mu)

2 CepHas kuciora 25% BOTHBII pacTBOp 2*250 M
(500mu)

3 I'mnpoxcun Hatpust 10 % BoaHBII pacTBOp 2*250 M
(500mu1)

4 AnroMuHUN IpaHyJbl 2*10r (20r)

5 Keneso CTpYXKKa 2*20r (40r)

6 Huak TpaHyJIbI 2*10r (20r)

7 Menp MIPOBOJIOKA 2*10r (20r)




8 Oxcun meau (1) MTOPOIIIOK 2*20r (40r)
9 Oxcup maraus IIOPOLIOK 2*20r (40r)
10 IMuapoxkeun kambius 0,15% xonmeHTpar 2*50 mn
pacTtBopa (100mu1)
11 Xnopuz HaTpus 5% BoAHBII PacTBOP 2*50 M
(100mu1)
12 XJIOpUT JTUTUS 5% BOJHBIN PacTBOP 2*50 M
(100mu)
13 XTOpUT KaIbIUs 5% BOJHBIN PacTBOP 4*100 mu
(400mu1)
14 | Xnopun meau (1) 5% BOHBII PaCTBOP 2*50 mut
(100mu)
15 Xnopu1 aTFOMUHUS 5% BOIHBIN pacTBOP 2*50 M
(100mu)
16 | Xmopun xenesa (1) 5% BOMHBII PacCTBOP 2*50 mut
(100mu1)
17 X1opu aMMOHHUS 5% BoxHBII pacTBOp 2*50 Mt
(100mu1)
18 | Xnopun Gapust 5% BoxHBII pacTBOp 6*150 mn
(900 mur)
19 Cynbdar Hatpus 5% BOJHBIN pacTBOP 2*50 mu1 (100
M)
20 Cynbdar maruus 5% BOJHBIN pacTBOP 2*50 M
(100mu)
21 | Cynbdat meau (11) 5% BoHBII pacTBOP 2*50 mu1 (100
M)
22 Cynwdart xenesa (II) | moporok 2*4.6r (9,2T) | 7-BOIHBIIA.
Hnst
CBEKETIPUTOTOBIICHH
oro pacrsopa!
23 Cynbdat nuHKa 5% BOMIHBIN PacTBOP 2*50 Mt
(100mu)
24 Cynbdar antomMuHus 5% BOJHBIN pacTBOP 2*50 M
(100mu)
25 Cynbdar ammMoHUS 5% BOHBIN PacTBOP 2*50 m1 (100
MIT)
26 KapOonar Harpus 5% BOJIHBIN PacTBOP 4*100mn
(400 m)
27 I'mapokapOoHat 5% BOJIHBIN PacTBOP 2*50 mu1 (100
HaTpus MIT)
28 Oprodocdar natpust | 5% BoAHBII pacTBOp 6*150 mn
(900mu)
29 bpomun Hatpus 5% BOJHBIN PacTBOP 2*50 m1 (100
MIT)
30 Wonun Harpus 5% BOJHBIN PacTBOP 2*50 mut
(100mu)
31 HuTtpat Gapus 5% BOHBII PaCTBOP 2*50 mut (100
M)
32 Hutpat cepebpa 5% BOJHBII PacTBOP 4*100 mn




(400 )

33 AmMMuax 5% BOIHBIN pacTBOP 2*50 mn
(100mu1)

34 [Tepokcun Bogopona | 3% BOAHBIN pacTBOP 2*50 M
(100mu1)

35 MeTunoBsIit 0.1% BoaHBII pacTBOp 2*50 mu1 (100

OpaH’KEBbIN MJ1)

36 Jlakmyc 0.1% BoaHBII pacTBOp 2*50 M
(100mu)

37 denondranenn 0.1% BomHo-cnimpToBOd | 2*50 mu1 (100
M)

38 Xnopua Maraus 5% BoAHBII PacTBOP 2*50 mu1 (100
M)

39 Hurpat natpus 5% BOJHBIN pacTBOP 2*50 mu1 (100
M)

40 Hurpat xanbius 5% BOJHBIN pacTBOP 2*50 mu1 (100
M)

41 Oxcup amoMuHUS MIOPOILIOK 2*10r (20 1)

42 Oxkcun kpeMHust MOPOIIOK 2*10 T (20r)

43 JluctTrimpoBaHHAs 2*50 M

BOJIA (100mu)
44 NunukaropHas 2 mt

Oymara







