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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMmma o XMMUU Ha YPOBHE CpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbXx B DefepabHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHUH «CTpaTernn pa3BuUTUs BOcIHTaHHs B Poccuiickoii
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

BocnuraTenpHblil MOTEHIIMAN JTAHHOTO Y4e€OHOro mpeaMeTa o0ecreyruBaeT

pean3alyio CIEAYIOIUX LEJEBbIX NPUOPUTETOB BOCHUTAHUSA OOYyYaIOLIUXCS
COO:

1. BocnuThlBaTh TIpaMOTHBIX, OOpPAa30BaHHBIX JIIOJEH, NATPUOTOB CBOEU
CTpaHbl, JIOAEH C AKTUBHOM TPaXJAHCKOW IO3MLIMEN, KOHKYPEHTHO-
CIIOCOOHYIO JINYHOCTh; MPOJIOJKATh PAa3BUTHE BapHUATUBHOIO 0Opa30BaHus B
IIKOJIE, BHEAPSS B MPAKTUKY HAIMOHAIBHO- PETrMOHANBHBII KOMIIOHEHT.
[TocTtpoenue 00pa3oBaTeNbHON TMPAKTUKH C Y4YE€TOM PETUOHAIBHBIX,
COIIMAJIbHBIX TEHACHIUWW, BOCIHUTAHUE NIETE B NyXE YBaXKCHHS K CBOEHU
LIKOJIE, Topoay, Kpato, Poccuu, uctopun Poccuu u pogHoro kpasl.

2. IlpoBoauth pabOTy B COOTBETCTBUM C CHCTEMOM MPOPUIAKTHKH
0€3Ha30PHOCTH U TIPABOHAPYIICHUI HECOBEPIIIEHHOJIETHUX

3. CopetictBoBaTh (hOPMHUPOBAHUIO CO3HATEIBLHOIO OTHOIICHHUS YYAIIMXCS K
CBOEH >KM3HHU, 3/I0pPOBbIO, a TaKXe€ K JKU3HU M 3J0POBBIO OKPYKAIOLIUX
mone, obecneyenne B MBOY COII Ne 1 ycnoBuil ¢usnueckoro,
MICUXOJIOTUYECKOT O, COLIMAJIBHOTO u JTyXOBHOTO koM(opTa,
CIIOCOOCTBYIOUIMX COXPAaHEHUID U YKPEIUICHUIO 3J0pPOBbS CyOBEKTOB
o0pazoBaTeILHOTO Mpolecca, (HOPMUPOBAHUIO IKOJIOTHUECKON KYJIBTYPHI,
UX MPOAYKTUBHON yueOHO-IIO3HABATEIbHOU NI€ATEIbHOCTH, OCHOBAHHOM Ha
palMOHANBPHONW OpraHu3allud y4yeOHOro Tpylda € KYJIbType 310pOBOTO
oOpaza >KM3HH JIMYHOCTH.

4. OpranuzoBaTh pa0bOTy C CEMBSIMH IIKOJbHUKOB, HMX POJIUTEISAMHU WM
3aKOHHBIMU TPEACTAaBUTENISAMH, HAMPABICHHYI0O HAa COBMECTHOE PEILICHHE
npo0eM JTUYHOCTHOTO Pa3BUTHUSA JAETEH, CO37aTh YCIOBHS [JIS Y4acTHs
ceMell yyaluxcsi B BOCHUTATEIBbHOM IMPOIECCE, PA3BUTUS POAUTEIHCKUX
OOIIECTBEHHBIX OOBECIUHECHUM, TOBBIMICHUS AKTUBHOCTH POJUTEIIHCKOTO
coO0IIecTBa; MPUBJIEKATh POJUTEIBCKYIO OOIIECTBEHHOCTh K YYacTHIO B
CaMOYIPAaBJIEHUM LIKOJIOM;

5. Opranu3zoBath NpOPOPUESHTAITMOHHYIO PAOOTY CO MIKOJIbLHUKAMHU.



6. Ucmonp30BaTh B BOCHHUTAHWM JETEH BO3MOXKHOCTH IIKOJBHOTO YypOKa
(uHTEepaKTHBHBIE (DOPMBI 3aHITHI)

7. BoBnekaTh MIKOJLHUKOB B MHTEPECHYIO U MOJIC3HYIO I HUX JIEATEIBHOCTD,
KOTOpasi TMPEJAOCTAaBUT KM BO3MOXHOCTh CaMOpealln30BaThCs B HEW,
PUOOPECTH COIMAIBLHO 3HAYMMbIC 3HAHWS, Pa3BUTh B ceOe BaKHBIC IS
CBOETO JIMYHOCTHOTO PAa3BUTHS COLMAIBHO 3HAYUMBIC OTHOIICHHUSA,
MOJTy4aTh OIBIT YY9aCTHs B COIIMATBLHO 3HAYUMBIX JIeTIax.

XuMusl Ha YpPOBHE YIIYOJEHHOTO W3Y4YEHUS 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3yuyenue mpeamera, pealumzyeMoe B YCIHOBUAX JIUDPEepeHIIMpPOBAHHOTO,
npodUILHOTO OOy4YeHHS, MPU3BAHO OOCECIEYUTh O0O0IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM XKHU3HH B COIIUYME, a TAKXKE IS
IPOJOJDKEHU OOy4YeHHUs B OpraHu3auusax MnpoecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJTHOM U3 IPUOPUTETHBIX JUCIUILIVH.

B mnporpamme mno XMMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOIydaeT
MOAPOOHYI0O  WHTEPIPETAIMI0O B  COOTBETCTBHM C  OCHOBOIIOJIATAIONTAMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIEJeH, coaep KaHus,
pe3yNbTaToOB OOyYCHHS M TPeOOBAaHWUN K YPOBHIO IOJATOTOBKH BBITYCKHHKOB.
CBUIETENLCTBOM TOMY SIBJISIFOTCS CJICAYIOLIUE BBIMOJIHSIEMBIE MPOTpaMMOM 10
XUMHUHU QYHKIUU:

e HMH(QOPMALIMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIYYCHUE TIPEACTABICHUS O IIENIAX, COJACpXKaHWUHW, OOIeH CTpaTernu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3AIMOHHO-TIJIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTIpEJICIICHNE: TPUHIIMIIOB CTPYKTYPUPOBAHUS W TIOCIICIOBATEIHHOCTH
U3Y4YCHUST YYCOHOTO MaTepualia, KOJWYECTBEHHBIX M KA4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTENIbHBIX TOCTIXKCHHM OOydYarolIuxcs B
paMKax HWTOTOBOW arTecTaniud B (OPME EIMHOTO TOCYIapCTBEHHOTO
sK3aMeHa 10 XUMUH.

[Tporpamma aJist yriryOJIEHHOTO N3YUCHUS XMMHH:

e YCTaHaBIWBAaEeT WHBAPHAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUISL W3Y4YEHUsST B paMKax OTACIBbHBIX MpOPUiIeH, mpeaycMaTpUBacT
pacmpeieiecHie W CTPYKTYPHpPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSAM/pa3/ienam Kypea;



e JAET IMpHUMEpPHOE pachpenereHrue Yy4eOHOro BpPEMEHHU, PEKOMEHIYyeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IeJIe U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTElbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a Takke C YYETOM OCHOBHBIX BHUJIOB
yueOHO-IT03HABATENbHBIX JACMCTBUI  OOydarolerocs IO OCBOEHHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XUMHUHU NPEeayCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHus. 3a TMpefeilaMd yCTAaHOBJICHHOW MPOTpaMMONl MO0  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABJISIIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENENsThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoOBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEaHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHUs B paMKaX M3yUYCHUS CHEIUAIbHBIX ©CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3yueHHE NpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHusi, B TOM YHCJIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOMYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B opraHuzaiusx npodeccuoHaibHOro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mniuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl  00pa30BaTEIBPHON MPOTPaMMBI CPEAHEro 0O0Iero oOpa30BaHHS
U3yYEHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXE Ha pEUIeHUuE 3a/1ad
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI 00yyaromuxcs, Ha GOpMHUpPOBAHUE y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHaNU3alUh y4eOHOTO Tpyla U
O00O0OIIEHHBIX  CMOCOOOB  JIESITEIBHOCTH, WMEIOIIMX MEKIUCIUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABIIAIOTCA YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOwmwas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEU U3yueHUs MpeaMeTa.

OcHoBy coaepxkaHus KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYECKasi XUMHUS» COCTaBISIET COBOKYIHOCTb TMPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HaHUW TIONMy4YaeT OMpeneiICHHOE TEOPETUYECKOEe JOMOJHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWUTHb CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
MmaTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpenMera olecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMUYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHHUU HA OCHOBE PACIIMPEHHS U YTIIyOJICHUS
IPEJCTaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUs PEAKIMM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETHKU
U TepMoAuHaMHMKH. M3yueHume mnepuogumueckoro 3akoHa U Ilepuoauueckoit
CUCTEMBl  XHMHUYECKHX  DJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH NpHu €€ 00pa30BaHUU U
pa3pylIeHNH, a TaKKe C TOUKH 3pEHHUs] MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuuMid  JomojHseTrcs  (OpPMUPOBAHMEM  MPEACTaBIECHUH 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kxypce opraHmdeckold XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMIpocaM 00 AIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.

Oco0oe 3HayeHWe UWMEET TO, UYTO Ha COACPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpOoduIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
IpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSIHHE CMEXHbIE peaMeTsl. Tak, Hampumep,
B COJICpKaHUM TpEaMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bInoe
3HaueHUEe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3y4YCHUU TpeAMeTa B JAaHHOM Ccllydae akIeHT OyneT cjenaH Ha OOIHOCTH
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PUM3MKE), 3aKOHBI COXpPaHEHUS
Macchl W DHEPTUH, 3aKOHBl TEPMOIMHAMHKH, DJICKTPOJIN3a, MPEICTABICHUS O
CTPOCHHH BEIIIECTB U JIPYTOE.

B To xe Bpems B coIepKaHMW TpeaMeTa IS KJIacCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas



xuMus. B 3TOM  cimydae  mpedocTaBiseTCsl  BO3MOXKHOCTB Uil Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpPYy, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBHI, KakK JHUOUAbI, OENIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHMA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM I M3Yy4CHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHblE MpeaMeThl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MpPeaIoiaract
peanu3anuio TaKux LeseH, Kak:

e (opMHpOBaHME TPEACTABICHUI: O MaTEepUAJBbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuled posd B OO0ecredyeHHH
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00€eCleYeHnn pPalrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaJIbHbIX
MOHATHM, 3aKOHOB M TEOPUU XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4HBIX NMPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS



KJIFOUEBBIX HJIe W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C TTO3UIIMHA 3KOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMUYECKUM  IPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEpepadOTKOM
BEIIECTB;

e yrimyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJMMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKHUX SIBICHHUM, WMEIOIMHUX MECTO B
NPUPOJIE, B MPAKTUUECKON 1€ATETbHOCTH U MOBCEIHEBHOM KU3HH.

B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKE LETU U 3a7a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIIAJIHBIX HUCCIEJOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMU K OOYYEHHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE HKOJIOTHYECKOMN KYJIbTYPHhI, IPUOOPETEHNE OMBITa 00IIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JJI U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHusi KOBAJIGHTHON CBsI3M (OOMEHHBINH M JJOHOPHO-
aKuenTopHelid). Tumbl mepekppiBaHUS AaTOMHBIX OpOHUTaled, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crTpoeHnss opraHndeckux coeauHenni A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30oMeEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOoMeHkIaTypa opranudeckux coeauHeHuil (IUPAC) u TpuBHaibHbiE Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTy U Kiaccu(PUKAIMs OpraHudeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C 00pa3uaMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankasbl. 'oMosiornueckuil paj ankaHoB, oOuas ¢popmyra, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AKAHOB, SP -
ruOpUan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOWCTBa
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHUS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMosiormaeckuii psii aakeHoB, oOmas (Gopmylia, HOMEHKIIATYpA.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — AIKEHOB,  Sp-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, o- U m-CBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHUS, 3aMELICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue yrieBoaopoasl (apeHsl). ['omonmoruueckuit psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEAKUWHA NPUCOECAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuzanus ctupona. CrocoObl NOIy4YeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEepPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaIUTHYECKHUl), PUDOPMHUHT, MHPOJIHU3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUJPOKCOTPYINy, HUTPOTPyNHny, IHUAHOTPYIIY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJIelCTBHE NUTAIOTCHAIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
raJIOTEHIPOU3BOIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHKE ¢ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YEHHUE €ro CBOMCTB, O3HaKOMJeHHE ¢ KoJuiekiusamMu «Hedpte» u «Yromby, ¢
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W 3TaHoina). ['oMonormueckuit psa, oOwmwas ¢dopmyna, H30MeEpus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU U  HEOPraHWYECKHUMHU  KHUCIIOTAMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3ME PEaKIUi HYKICOPUIHHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHosl. TOKCHUYHOCTH (PeHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUYECKHE CBOWCTBA AallbJIETHAOB M
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OAHOOCHOBHBIE ITPENEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX U apOMATHUECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuit psn, oOmas dopmyna, U30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. PU3NYECKUe CBOMCTBA M HaxOXKjAeHUE B Ipupoje. PoTocuHTE3.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmana MW UEJUIOJIO03bl. XHWMHYECKHE
CBOMCTBa Kpaxmaja: THApPOJN3, Ka4YECTBEHHAs PEakius ¢ MOAOM. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE PacTBOpa IIOKO3bl ¢ ruapokcuaom menu(ll), BzaunmoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMUHBI — OpraHMYecKue NMpou3BOJHbIe amMmmHuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTON KHCIIOTOW.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUs M TNpUMEHEHHe anupaTudyeckux amuHOB. [loilydeHue aHWIMHA M3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3Wyeckue CBOMCTBA  AMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHMH, peakuus MOJIMKOHACHCAllU, oOpa3oBaHUE MENTUIHOW CBSI3H.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH Ha OEIIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkaliue  OopraHuyeckue — coeauHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMoueKyJIsIpHbIE COeIUHEHNS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tedpron, KEBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAJIbHBIX 3agau 1o TeMe «Pacmo3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
IPOAYKTOB CrOpaHMs, IO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOEe COCTOSHHE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OENTKW, YIJIEBOIBI, JKHPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-anementsl). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpOUTAJISIM.
OJNEeKTpOHHBIE KOHPUTYPALIMY aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH u Ilepmogmyeckas cucTeMa XUMHYECKUX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnmaM H IepuoaaM. 3HAYEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JDHEPTUs U JJUHA CBsI3U. [[0asIpHOCTH, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOCHUEM (HAa IPUMEPE COETUHEHMIM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HUA.  Tumb
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTtBopax. CrnocoObl BBIPRKEHHUS KOHILIEHTPALIUM PacTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUs W MpPEeBpalleHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE ¥ reTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEHUE TNEPOKCUAA BOJOPOJAa B TMPHUCYTCTBHUM KaTald3aTopa, MOJEIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKONW pEaKIMU M TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHoBOAOpOAbl. BaxHelmme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucnopoaa. @uU3NUecKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(I1V), okcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX colid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COCTMHEHHU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoxkAeHHWEe B - NpuUpoAe. AJJIOTPONHBIE  MOAM(PHUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yrinepoaa(ll), oxcun yraepona(IV), yroneHas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeHlecTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKO0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMUYCCKUN Psifl  HampsokeHuid  MeramwioB.  OOmue  crnocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

OO6mast xapakrepuctka MeTtamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX dyieMeHToB. Harpuii u xanmii: mnomydyenue, ¢Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapaktepuctuka metayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XMMHUYECKUE CBOMCTBA, INPUMEHEHUE IMPOCTBIX BEIIECTB U HUX COCIAUHEHMUM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHCJIUTENbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

du3nuecKue U XUMUYECKUE CBOWCTBA JKeJie3a M €ro coequHeHuil. OKCUpl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [lonydyenue u npuMeHeHUE Keae3a
Y €r0 CILIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHU M.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUUYECKHE CBOMCTBA. AMdOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeJ04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATUOH BOJIOPO/ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMy KHCJIOT U IIEJIOUYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«Mertasibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAy4YHbIX METOJaX IIO3HAHUS M METOAOJIOTUM HAYYHOTO HCCIEIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUININX BEIMIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg ©  300pOoBbe 4enoBeka. JlekapcTBeHHwle cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbsie cpeicTBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi OOBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoBOM [JI0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJM U MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHW4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0IMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MO/ICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WUACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAEMbIE, TOTLIINBO,
pecypcehl.

TeXHOIOTHS: XUMUYECKAsl IPOMBIIIJICHHOCTh, METAJUTYPTHsl, CTPOUTEIIBHBIC
MaTepHabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUILIEBASI IPOMBIIIJIEHHOCTD,
dapmareBTUYECKasi MPOMBIIIIIEHHOCTbD, MPOU3BOJCTBO KOCMETHYECKUX



npemnapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAIOB, DJICKTPOHHAsA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.



IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMMHWHN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPENEICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HAJU4Ue
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATETHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpMHUPOBAHHOCTH OITbITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIC B YACTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh M NPUHUMATh MOTHUBBI, HaMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOKEHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yjbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B IMOJIYYEHHUHU U TOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHUs BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH W BaXXHOW pOJM B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUH YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHMUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHUI, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSM TpyJa B pazuyHbIX cepax mpodeccuoHaIbHOM
JESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) »JJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHUE XUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPAaBHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIBTATOB HCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs MPAaKTUYECKHX 3a/Jad, HPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uHPopManuu (Hay4dHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUSA:



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

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHHUMN IMyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIUSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUM B Pa3IMYHbIX yUEOHBIX
CUTyalUsX, a TAKKE B PEAJbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKENET, (PYHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuieckas,
ONTHYECKAs), H30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHUMAaHHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH; MPEICTaBICHUSA
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3aWMHOM BJIMSIHHUH aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(akToNIOTHYECKUEe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH  YellOBeKa, OOMMX  HAayYHBIX  OPHUHIUNAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh UX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIOJIb30BaTh XMMHUECKYIO CHMBOJIHKY ISl COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOIO OajlaHca ATUX peaklMii, peakuuii HMOHHOrOo OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh HU3YYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITWJICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBSA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, - W TOJHCAXapHoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (HEe(Thb, NPUPOAHBIA Tra3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJCHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBICHUE NPUYUHHO-CIECACTBEHHBIX CBS3€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc(pOPMUPOBAHHOCTh YMEHUII: BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUM, UMEIOINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh yYMEHMIA: TPOBOJAUTH PACUYEThl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIESATEIBHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN OSKCIIEPUMEHT (MOTYYEHHE M U3YYE€HHE CBOWCTB OPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3omacHoro oOpamieHusi ¢ BellecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MpPaBHUJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

. bubnuorexa [JOK
1.1 A. M. 8 0 0
CTPOCHHS OPraHUYECKUX COCTMHEHUN http://m.cdsoo.r/7F41a636
bytneposa
Uroro no pazueny 8

Pasznea 2. YrieBoaopoabl

)1 [IpenenbHble yriIeBOAOPOIbI — aJIKaHBI, 5 0 0 bubnuoreka [IOK
' UKJIOAJIKAHBI http://m.edsoo.ru/7f41a636
) HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 0 1 bubnuoreka [IOK
’ AJKAJUECHBI, AJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
23 A 8 0 0
POMATHHECKHE YTICBOMOPOAET (apeHH) https://m.edsoo.ru/7f41a636
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
’ nepepadoTka https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2. r 4 1
> AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS 0 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 35

Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst

bu6mmoreka [IOK

1 . D 11 1
3 Crnpret. Oexon 0 https://m.edsoo.ru/7f41a636
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
a¢upsl. XKupbl
bubmuoreka [JOK
33 YLICBOIEI 0 https://m.edsoo.ru/7f41a636
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/7f41a636
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorera [TOK
' Yip s https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue

padoThI

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

HNucrpykrax no T.b.

IIpenmeTt u 3HaYEHUE OPraHUYECKON
XUMUU, TTPEICTABIICHUE O
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN

https://academy-
content.apkpro.ru/lesson/a9f3d191-5¢le-
4e24-ac02-efbl6fa49f6a

DJEKTPOHHOE CTPOCHHE aToMa
yriiepojia (0CHOBHOE U
BO30Y)KIEHHOE COCTOSTHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa

yrieposaa

https://academy-
content.apkpro.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-20517ae4b52e

XuMH4YecKkas CBI3b B OpPraHu4eCKux
coeUHEHNIX. MexXaHUu3MEl
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
CrocoObl pa3pbiBa cBsI3EH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buasl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE
3 PeKTh B MOJIEKYJIax
OPTraHUYECKUX COCTUHEHUIN

HpCI[CTaBJ'ICHI/IC 0 Knaccn(bm(aunn n
CUCTCMATHUYCCKasA HOMCHKJIATypa

https://academy-
content.apkpro.ru/lesson/726e€099-e1a9-
410f-b8be-b4cb589%aeadl
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(IUPAC) oprannyeckux BeIIECTB

Knaccudukanus peakiuii B

https://academy-

7 N content.apkpro.ru/lesson/c19e6ffc-7d70-
OPTaHHACCKOM XHMHHI 46¢c-a9ee-ebfac27dead9

g CucremaTtu3sanus 1 0000IICHUE
3HAHUM 1O TeME
AJIKaHbI: TOMOJIOTUYECKUH PsI,
obmas popmyiia, HOMEHKIATypa U https://academy-

9 HA30MEPUA, DIIEKTPOHHOE U content.apkpro.ru/lesson/258ddc06-ec23-
MPOCTPAHCTBEHHOE CTPOEHUE 473c-b3d7-ed82fcaddd02
MOJIEKYJT
®dusnvecKkue 1 XUMHIECCKUE https://academy-

10 . content.apkpro.ru/lesson/258ddc06-ec23-
COOMCTEA ATKAHOB 473¢-b3d7-ed82fcaddd02
HaxoxaeHnne ajkaHoB B Ipupoie. https://academy-

11 Crioco0bI mosTydeHus 1 IpUMEHEHNE content.apkpro.ru/lesson/9641927f-bbc8-
aJIKaHOB 44b9-b3eca-81a2be75c47a
[{uknoankansl: obmas Gopmyina,

HOMEHKJIATypa U U30MEepHs,

12 0COOEHHOCTH CTPOEHHUS U
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJIYYCHUS U IPUMEHEHUE
Pemenne pacuéTHbIX 3a1a49 Ha
ONpeIETIEHUE MOJIEKYJISIPHON
(bOpMYJITBI OPTaHMYECKOTO BEIIECTBA

13 110 MacCOBBIM JOJISIM aTOMOB

9JIEMEHTOB, BXOSIIUX B €0 COCTAaB.
Cucremarusanus U 00001eHue
3HAHUH 110 TEME
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AJKEHBI: TOMOJIOTHYECKHH Psijl,
obmas popmyiia, HOMEHKIIATYpA,

https://academy-

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE content.apkpro.ru/lesson/4038171e-4158-
cTpoeHue MoseKkyn. CTpyKkTypHas u 4bd1-ae98-18dc1cfb9399
[UC-TPAHC-U30MEPUS AIIKEHOB
DuU3NYECKUE U XUMUYECKUE https://academy-

15 cBoiicTBa ankeHoB. [IpaBuiio content.apkpro.ru/lesson/05ab5925-ba8e-
MapKkoBHHUKOBA 499e-840b-70b5e8db71ae
CrocoObI OJTy4eH s i IPUMEHEHHE hitps://academy-

16 i content.apkpro.ru/lesson/53¢d2379-2a45-
AIeHon 43b1-9f67-7ebedaf03ce0
[IpakTuueckas padora Ne 1 o reme https://academy-

17 "IlonyuyeHue 3TUIIEHA U U3yUEHUE content.apkpro.ru/lesson/53cd2379-2a45-
€ro CBOMCTB" 43b1-9f67-7ebcdat03ce0
Pemenne pac4€THbIX 3a1a4 HA

18 orpeziesieHue MOJIEKYJIIPHOM
(bOopMyIIBI OPraHUYECKOTO BEIIEeCTBA
ATKagueHbl: CONpsKEHHBIE,

W30JIMPOBaHHbIE, KyMYJIHPOBaHHbBIE hitps://academy-
19 Ocob P > KYMYIHp ’ content.apkpro.ru/lesson/6df23393-6108-
CODCHHOCTH SICKTPORHOTO 4b9f-a01-a983b95b854a
CTpOECHUS

20 XUMHUYECKUE CBOWCTBA
CONPSIKEHHBIX TUEHOB
CrocoGbl MONTyYeHNs ¥ IIPUMEHEHHE hitps://academy-

21 content.apkpro.ru/lesson/6df23393-6108-
AIKAAHCHOB 4b9f-ae01-a983b95b854a
AJIKMHBL: TOMOJIOTHUECKHUH PsiJI, https://academy-

22 o0mas popmysa, HOMEHKIATypa, content.apkpro.ru/lesson/05¢9a929-6741-

3JIEKTPOHHOE U IPOCTPAHCTBEHHOE

4d7c-84b5-009292468356



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

CTPOCHHUE MOJICKY, PU3NICCKUE
CBOMCTBA

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHBIE peakMy HA TPOUHYIO
CBSI3b

25

CriocoObI mostyueHus U IPUMEHEHNE
AJIKMHOB

26

Pemrenne 3anay: pacd€Tel o
YPaBHEHUIO XUMHUUYECKOW peaKkluu

https://academy-
content.apkpro.ru/lesson/7dada027-8448-
418f-b416-fbaledd4ab6d

27

28

29

30

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras popmyina, HOMEHKIATypa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIyOJIa, UX (PU3NYECKUE CBONCTBA

XUMHYECKUE CBOWCTBA apEHOB:
peaKuuU 3aMeILEeHUS
XUMHYECKUE CBOMCTBA apEHOB:
peaKuuu MPUCOECTUHEHUS,
OKHCJICHHE TOMOJIOTOB OCH30J1a

https://academy-
content.apkpro.ru/lesson/05¢9a929-6741-
4d7¢-84b5-009292468356

https://resh.edu.ru/subject/lesson/4775/

31

Oco0eHHOCTH XUMHUYECKUX CBOUCTB
CTHpOJTA

32

33

Pemenne pacuéTHpIX 3a1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(bOpMyJITBI OPraHMYECKOTO BEIIECTBA

CriocoObI nostyueHus 1 IpUMEHEHNE



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://resh.edu.ru/subject/lesson/4775/

apeHoOB

34

35

36

37

['eHeTrdeckas CBA3b MEXKIY
Pa3TUYHBIMU KJIacCaMu
YIIIEBOIOPOIOB

PacuéTel o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHe
3HAHUH 110 TEME

[Ipupoanstii ra3. IlonyTHbie
He(TSAHBIC Ta3bl

KameHnHbIi1 yroisp 1 IpOLyKThI €70
nepepaboTKu

https://academy-
content.apkpro.ru/lesson/75957170-5014-
4910-b706-ac2d1b0f4c26

https://academy-
content.apkpro.ru/lesson/99557a5e-2221-
43e0-97b8-983de535¢44d
https://resh.edu.ru/subject/lesson/6148/

38

39

40

41

42

Hedtb 1 criocoOb! €€ mepepaboTKH.
[IprMeHeHne npoayKTOB
nepepaboTku HepTH

["ajoreHonpou3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

JlelicTBue mIen04Yel Ha
rajoreHIpoU3BOJAHbIE.

BsanmonelicTBre qurajoreHaIKaHOB

C MartHuem 1 1nHKOM

Pemenne pacuéTHpIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(opMyIIbI OPraHMYECKOTO BEIIECTBA

Cucremarusanus 1 00001eHne

https://academy-



https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7

3HaHUM 1o pazneny "YrieBoaopos"

content.apkpro.ru/lesson/6¢919641-7956-
4130-b1fd-c7¢71db395d7

43

44

KonTtponbHast pabora o Teme
"Vrnesonopoast"

PaboTa Hax ommbkamMu K/p 1o Teme
"Vraesogopoae!".Ilpenenbubie
OJIHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHI psijI, oO1as
dbopMyIa, CTpPOCHHE MOJICKYT,
U30MepHsi, HOMCHKJIATYpa,
Kkinaccupukanus, pusmaeckue
CBOMCTBaA

https://academy-
content.apkpro.ru/lesson/5439¢18b-7440-
4b61-bf84-c04fa471694f

45

46

XHUMHYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObl MNOJIY4YCHHA U IPUMCECHCHUC
OIHOATOMHBIX CIIMPTOB

https://resh.edu.ru/subject/lesson/4769/

47

[Ipocteie 3¢upbl: HOMEHKIATYypa U
U30Mepusi, 0COOEHHOCTU
(GU3NUECKUX U XUMHUYECKUX CBOMCTB

48

MHOroaroMHbIE CIIUPTHI:
ATUJICHTIIMKOJb U TIULEPHH, HX
¢buznyecKkue 1 XuMUYECKHE CBONCTBA

https://academy-

content.apkpro.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826

49

50

CriocoObI nostyueHus U IpUMEHEHNe
MHOTOAQTOMHBIX CITUPTOB

deHou: CTPOCHUC MOJICKYIJIbI,

¢dusnveckue cBorcTBa. TOKCUYHOCTD
denona

https://academy-
content.apkpro.ru/lesson/649883b8-7¢51-
4116-896¢e-10a2278b08f1

51

XuMuyeckue cBoiicTBa (heHona

https://academy-
content.apkpro.ru/lesson/649883b8-7c51-



https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://resh.edu.ru/subject/lesson/4769/
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

CriocoObI mostyueHus 1 IPUMEHEHNE

4116-896¢e-10a2278b08f1
https://academy-

52 content.apkpro.ru/lesson/649883b8-7c5f-
denona 4f16-896e-1022278b08f1
[TpakTuueckas padota Ne 2.

53 Pelienue skciepuMeHTAIbHBIX 3a7a4
o Teme "Cruptsl U HeHobI"

54 CucremaTu3zans u 0000IIeHHIE
3HAHUI TTO0 TeMe
Anbaeruibl ¥ KETOHBI: SJIEKTPOHHOE
CTpOeHHE KapOOHUIILHOM TPYTIIHL; https://academy-

55 TOMOJIOTHYECKHE PSIJIbI, 001Iast content.apkpro.ru/lesson/8664b319-0ba3-
dbopMmyna, u3oMepus u 4945-b076-cb7ae5858b90
HOMEHKJIaTypa

56 AJBZETTL H KSTOHRL: (HaHISCKIe https:/resh.edu.ru/subject/lesson/4776/
CBOMCTBA; peaKIMy MPUCOCTUHEHUS

57 Peakuuu okucieHus U KaueCTBEHHbBIE
peaklMK aJIbJIETUA0B U KETOHOB

58 CrniocoObl MosTy4eHus anbAeru10B U
KETOHOB
OIHOOCHOBHBIE TIPEIETbHBIE https://academy-

59 KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH content.apkpro.ru/lesson/b4feaa04-3438-
CTPOEHHS UX MOJIEKYII 4b57-a3ec-ba0f9fe63c0d
N3omepust 1 HOMEHKIIaTypa

60 KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE
CBOICTBA
XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX hitps:/facademy-

61 content.apkpro.ru/lesson/9834d408-386d-

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT

444a-8de3-7efba8b98cdb



https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://resh.edu.ru/subject/lesson/4776/
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTOOOpasue
KapOOHOBBIX KHCIOT

63

OCco0CHHOCTH CBOICTB:
HENPEIEIbHBIX U aPOMATUICCKIX
KapOOHOBBIX, TMKAPOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KHCJIOT

https://academy-
content.apkpro.ru/lesson/71ac43f2-a0d4-
4945-a0eb-1e59¢d5{4d9f

64

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

65

66

CriocoObI nostyyeHust 1 NpUMeHEeHHe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpBIL: TOMOJIOTHYECKUN
psia, obmas popmyna, U3oMepust U
HOMEHKJIaTypa

67

Ou3nuecKne 1 XHMUYECKHE
cBoiicTBa 3(hupoB

68

Pemienue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU pPEaKnH,
Ha ONPEJIETICHUE MOJIEKYJIIPHON
(GhOpMyJITBI OPraHMYECKOTO BEIIECTBA

69

70

[TpakTuyeckas padora Ne 3.
Pemenne skcriepuMeHTATBHBIX 32149
no TeMe "KapOoHOBbIE KUCIIOTHI.
Crnosxuble 3¢upsr”

Kupsti: ctpoenue, pusndeckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

https://resh.edu.ru/subject/lesson/5952/main/



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/main/

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalINX OCTaTKU
HENpPEeIeIbHBIX KUPHBIX KUCIIOT.
JKupsl B mpupoje

72

MpEb1a Kak COJU BBICIIMX
KapOOHOBBIX KUCIIOT, HX MOIOIIEE
nenctsue. [loustue o
CHHTETUYECKHUX MOIOIIUX CPEACTBAX
(CMO)

73

['enernueckas cBsA3b yIiI€BOAOPOJOB
U KHCJIOPOJICOIEpKaLINX
OpPraHMYECKUX BEIIECTB

74

75

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEaKui

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

76

OO0m1as XxapakTepucTUKa YrJIeBOJIOB U
KJaccu(uKalus yriaieBoJoB (MOHO-,
JIM- ¥ TIOJIMCaXapH/Ibl)

77

78

MoHocaxapuabl: pU3NUECcKue
CBOICTBa U HaXOXJACHHUE B IPUPOJIE

[IpuMeHeHne K036l €€ 3HaUYeHue
B KU3HEEATEIIBHOCTU OpraHu3ma

https://academy-

content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

https://resh.edu.ru/subject/lesson/6150/

79

80

Jucaxapuabl: caxaposa, MajbT03a U
nakro3a. HaxoxneHnue B npupoje u
MIPUMEHEHHE JUCAXapuI0B

[Tonucaxapuasl: crpoeHue
MaKpoOMOJIeKyJ, (PU3NYECKHe U

https://academy-

content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/690fbb76-194a-



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/6150/
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716

XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

4f77-bbbe-3d3ae748f716

81

82

83

84

85

86

87

ITonsitre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHbIX 3a7a4 Ha
orpeziesieHUe J10JIM BBIXOAA
MPOJYKTa PEaKuu OT TEOPETUUECKU
BO3MO>KHOT'O

Cucremarusanusg U 00001IeHne
3HaHUH 10 pa3zeny

KoHTpoinbHas pabota 1o Teme
"Kucnopoaconepxaniue
OpPraHUYeCKUE COCTUHEHUS"
Pabota Hag ommbKaMu K/p o Teme
"Kucnopoaconepxaniue
OpraHUYECKUE COeAMHEHUS" .
AMUHBI: K1accuuKaIys, CTpoeHue
MOJIEKYJI, oOmas popmya,
M30MepHsl, HOMEHKIIATypa U
¢duznyeckue cBoicTBa
XHUMHYEeCKHE CBOMCTBA
anudaTUuecKuXx aMHUHOB

AHUWJIMH: CTPOCHUE aHUIINHA,

0COOEHHOCTH XMMHUYECKUX CBOWCTB
AdHUJIMHAa

https://academy-
content.apkpro.ru/lesson/5a9¢e4cc3-f4e9-
4b8f-a40f-c9fe7c9c4bfy

https://academy-
content.apkpro.ru/lesson/0c608a59-4¢69-
4481-839e-9205f201b73¢e

88

89

CnocoOsI OTy4YeHus ¥ TPUMEHEHNE
annpaTUIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nUecKue CBOMCTBA.

https://academy-
content.apkpro.ru/lesson/c21213d7-43d1-



https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OTI[CHBHBIG MMpeaACTaBUTCIIN O~
AMHMHOKHUCIIOT

4873-ace0-78eca6009628

90

XHUMHUYECKHE CBOMCTBA
AMHMHOKHCIIOT, UX OMOJIOTHYECKOE
3HAaYCHHE aMUHOKHUCIOT. CUHTE3 U
TUIPOJIU3 TIETITHIOB

91

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpHI O€JIKOB

https://academy-
content.apkpro.ru/lesson/45b81dac-acba-
440e-99¢3-14c¢3ba78050a

92

93

94

95

96

XUMHAYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
TFeTEPOLUKIMYECKUE COCTMHCHHUS.
HyxenHoBbIe KUCIIOTBI: COCTaB,
CTpOEHUE U OMoJIorHYecKas pojib

[TpakTuueckast pabota No 4.

Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a4

1o TeMe "A30TcoepKalue
OpraHUYecKHue coequHeHns"

[TpakTuyeckas padora Ne 5.

Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a4

no teme "Pacno3HaBaHue
OpPTraHUYECKUX COETUHEHUM"

Wrorosas koHTposibHas paboTa

https://resh.edu.ru/subject/lesson/6296/main/
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Pabora Hazg onmmOKaMu UTOTOBOM
K/p. OCHOBHBIE TIOHATHS XUMHUH

BBICOKOMOJIEKYJISIPHBIX COEMHEHUIN

U METOJbI UX CUHTE3a —

MMoJIMMEpHU3alvAa U MOJUKOHACHCAI S

https://academy-
content.apkpro.ru/lesson/1600e4a4-d259-
4ba9-9632-994faedce366

98

ITnactmaccel. YTunusanusa u



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6296/main/
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

nepepadoTKa MIacTUKa

99

100
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DJ1acTOMEpbI: HATypaJIbHbBIN
CHUHTETHUYECKHE KayuyyKku. Pe3una

Bonokna: HaTypanbHbIe,
UCKYCCTBEHHbIE, CHHTETUUECKHE.
[Tonmumepsl cienanbHOTO
Ha3HAYCHUS

[TpakTuueckas pabota No 6.
Pemenne skciepuMeHTANBHBIX 337124
no TeMe "Pacrno3HaBaHue miacTMacc
Y BOJIOKOH"

https://resh.edu.ru/subject/lesson/6095/main/
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O06o001IeHe U CUCTEeMaTH3als
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://resh.edu.ru/subject/lesson/6095/main/

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xnmace/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xnacc/ I[Tyzakos C.A., Mamuauna H.B., [TonkoB B.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

N.B. bapeimosa Xumus 10-11 knaccel. Yriny0n€HHbiii ypoBeHb. Paboune
nmporpaMmebl npeaMeTHast Jnaus yaeOHnkoB C.A. Ily3akosa, H.B. Mamaunoi,
B.A. [Tonkosa. U3narensctBo: "l[IpocBemenue”

C.A. Ily3akos, B.A. ITonnkoB COopHUK 3a7a4 U ynpakHeHuuno xumuu 10-11

KJ1acc yriayOneHHbI ypoBeHb. M3natensctBo: "[Ipocsenienue”

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

Poccuiickas 351eKTpoHHAs MIKOJIA.

bu6mmoreka [{OK.



