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Pabouass mporpamMmMa paspaboTaHa C yueTOM MOy «YpOuHas [esiTeTbHOCTb,
ormcanHoro B Paboueit mporpamme Bocrutanuss MAOY COII Ne 27, u mpeArosaraer

criepytoliee:

- MaKCUMaJIbHOe WCII0/Ib30BaHUe BOCIIUTATEbHBIX BO3MOXKHOCTEH COJiep>KaHHs YaeOHBIX
rpegMeToB [yis (OPMHPOBaHUSI Yy OOyuaroImMxcs POCCUHMCKUX TPAZMIIMOHHBIX JYXOBHO-
HPaBCTBEHHBIX W COLIMOKY/bTYPHBIX I[€HHOCTeH, POCCHUCKOrO0 MCTOPUUECKOr0 CO3HaHUs Ha
OCHOBe MCTOPUYECKOTO TIIPOCBeIlleHus; IM0A00p COOTBETCTBYIOILIETO COZI€DP)KaHHUsl YPOKOB,
3a/JaHUH, BCIIOMOTaTeIbHBIX MaTepPUasIoB, MMPOOIeMHBIX CUTYaLU AJis 00CYKIeHUH;
- BK/IIOUEHUE YUUTeIsIMM B paboure TMporpaMmbl 10 Y4eOHBIM TIpeAMeTaM, KypcaM,
MOJYy/JsIM  1[eJIeBbIX OpPHWEHTUPOB pe3y/bTaTOB BOCIHUTAHUS, WX YUY€T B ONpefeseHud
BOCITMTaTe/TbHBIX 33/jau YPOKOB, 3aHSTHH;
- BK/IIOUEHUE YUMTEISIMA B paboure TIporpaMMbl YUeOHBIX MMPEeJIMEeTOB, KypCOB, MOAY/Iek
TE€MaTHUKUA B COOTBETCTBHUHM C KaJleHZAPHBIM T/IaHOM BOCITUTATeTbHOUM paboThi;
- BBIOOD METO/IOB, METO/IMK, TEXHOJIOTHIA, OKa3bIBAIOIIIUX BOCIIUTATeIbHOE BO3/IeHCTBHE Ha
JIMYHOCTb B COOTBETCTBHUM C BOCIIMTATe/JbHBIM H€asioM, IeJIbl0 M 3aZilauaMHM BOCITUTaHMS,
1]e/IeBbLIMA OPUEHTHPAMH pe3yJIbTaTOB BOCIMTAHUS; pead3al[di0 MPUOPUTETa BOCITUTAHHS B
yueOHOU J1esITeTbHOCTH;
- NIpUBJIeUeHHe BHUMaHUs 00YUarOIUXCs K [IEeHHOCTHOMY acCreKTy W3yuaeMbIX Ha ypoKax
TpeIMEeTOB, SIBJIEHUH W COObITWH, WHHUIMMPOBaHUE OOCY)KIEeHUH, BbICKAa3bIBAaHWM CBOETO
MHeHUs, BbIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIEHHSI K W3y4aeMbIM COOBITHSIM, SIBIEHUSIM,
nvLaM;
- NpUMEHeHWe WHTEePAKTUBHBIX (OpM  yueOHOM pabOTbl - HMHTE/UIEKTYyasbHBbIX,
CTUMYJIUPYIOIIUX T103HABATe/IbHYI0 MOTHBAIIMIO, WIPOBBIX METOJAMK, AMCKYCCHUM, /JarOIIUX
BO3MOJKHOCTh TIPUOOpECTH ONBIT BeIeHUS KOHCTPYKTUBHOTO [JHasiora; TPYIIOBOW paboThl,
KOTOpasl YYAT CTPOMTh OTHOIIEHWs U [IeHCTBOBaTh B KOMaH[le, CITOCOOCTBYeT pa3BUTHIO
KPUTUUECKOT'O MBIIIIEHHST;
- noOyxaeHve o0ydJaromuxcss coOMoaTh HOPMBI TIOBE/IEHWs], TpaBuia OOIIEeHHs CO
CBEPCTHUKAMM W TIeJarOTUYeCKUMU  pabOTHUKaMH, COOTBETCTBYIOIIIE  YKJaAy
o01ieobpa3oBaTe/lbHOM  OpraHM3alldM, YCTAHOB/IEHWe U TIOAJEPXKKY [J00poXkesaTebHON
atMocdepsbl;
- OpraHu3al[i0 HaCTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YYaArOIIMXCS Ha[,
HEYCIeBaloIIMMH  OAHOKJIACCHUKAaMH, B TOM UHCJIe C 0COObIMM  0Opa3oBaTebHbIMU
MOTPeOHOCTSAMH, [JAIOIEro OOYYaroUUMCS COLIMAZbHO 3HAUMMBIN OMBIT COTPYJHWUYECTBA U
B3aHMMHO TTIOMOIIIH;
- VHULIMMPOBaHWEe W TIOAJEP)KKY WCC/Ie/[0BaTeNIbCKOM JIeSTe/TbHOCTH 00yJaroIuXcs,
TJIAaHMPOBaHUe U BBITMO/THEHWE WHVUBHU/IYa/bHBIX W TPYIIOBBIX MPOEKTOB BOCITUTATeTbHOM
HaTpaB/IeHHOCTH.

Ilpy T/IAHWPOBAHWUM COZEP)KAHUS ypPOKA YUWTe/lb  YUWThIBaeT deaepaabHbIN
KasleHJapHbIY TUIaH BOCITUTATeIbHOU PaboThI.



COJAEPXAHME YYEBHOI'O ITPEIMETA
10 K/TIACC

OPI'AHUYECKASA XNMUSA

TeopeTrnueckye 0CHOBbI OPraHUYeCKON XMMHU.

IlpegMer u 3HaueHHWe OpraHUYeCKOW XUMWM, TIpe[CTaBjieHHWe O MHOroobpasuu
OpraHUYecKUX CoeJIMHEeHUM.

ONeKTpOHHOe CTPOeHHEe aToMa yraepofa: OCHOBHOe W BO30Y)KIEHHOE COCTOSTHUS.
BasieHTHBIe BO3MOXXHOCTU aToMa yrjepoja. XuMHUueckas CBsi3b B OpraHU4YeCcKUxX COeJUHEeHUsX.
Turnbl ruOpUAM3aLMN aTOMHBIX opOuTaneid yrieposa. MexaHu3mbl 00pa30BaHUsI KOBaJIeHTHOM
cBsi3u (0OMEHHBIN U JOHOPHO-aKLeNTOPHBIN). THITbI TTepeKpbIBaHUSI aTOMHBIX OpOWTasied, o- U
n-cBsisu. OfuHapHasi, /BOWHAasi W TpoWHas CBsi3b. CrocoObI paspbiBa CBsi3eld B MOJIEKY/Iax
OpraHu4eckux BelljecTB. [IoHsiTHe 0 CBOOOHOM pajiKae, HyKaeodhuse U 3eKTpoduie.

Teopusi cTpoeHUsi opraHWyeckux coeavHeHuii A.M. bByrtnepoBa U coBpeMeHHbIe
TIpe/iCTaB/IeHUsI O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOpUU CTPOeHUsl OpraHnyeCKUuX COeUHeHUN.
MornekynspHble U CTPYKTypHble (opmysbl. CTpPyKTypHble (OpPMy/bl pa3/idyHbIX BU/OB:
pasBépHyTas, COKpalllfHHas, CKesleTHas. l3oMepus. Bujsl uW30Mepuu: CTPYKTYpHas,
MPOCTPAaHCTBEeHHasl. JJIeKTPOHHble 3(QQeKTbl B MOJeKylaX OpraHMueckux CoeJrHeHUH
(MHIYKTUBHBIA 1 Me30MepHbIH 3 eKThl).

[lpencraBnenve 0  KinaccupuKalMM — OpraHUueckux  BellecTB.  IloHsitue o
dbyHkiuoHaneHOM  rpymme. ['omonorusi. ['omosorumyeckue — psiabl.  CucTeMaTuyeckas
HOMeHK/aTtypa opraHuyeckux coeguHeHuii (IUPAC) u TpuBMa/ibHble Ha3BaHWS OT/E/IbHBIX
ripe/iCTaBUTeNIeM.

OcobeHHoct W KjaccM(UKAlMsi  OpraHMYecKWx  peakuuil.  OKHCIUTETBHO-
BOCCTaHOBUTEJ/IbHbIE PeaKL[y B OPraHUuyeCcKOru XUMUHU.

OKCIlepUMeHTa/IbHble MeTO/Ibl U3yUeHMs BellleCTB U KX MpeBpallleHuii: 03HaKOMJIeHHe C
oOpasijaMy OpraHMYecKuX BelecTB U MaTephajaMd Ha MX OCHOBE, OMbITHI IO TPEeBpalleHH0
OpPraHMYeCKUX BeIIeCTB TpU HarpeBaHuu (T/1aBjieHWe, OOYIrJIMBaHHE U TOpPEHHE),
KOHCTPYMPOBaHMUe Mo/ieJiell MOJIeKyJ/l OpraHUueCKUX BelllecTB.

Yrnesogopoabl.

Ankanbl. ['oMosioruueckuil psifi akaHoB, o01iast hopmysa, HOMEHKIaTypa U U30Mepusl.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHMe MOJIEKY/ aKaHOB, SP -TMOPUIM3aLMs aTOMHBIX
opburaneli yrieposa, 0-CBs3b. PU3NUECKHe CBOMCTBA alIKaHOB.

X¥MHYecKue CBOKCTBA ajKaHOB: peakliMM 3aMellleHus, U30MepHr3alliy, JeruprupoBaHus,
LMK/IM3aLMy, T[HWpOJM3a, KpeKuHra, ropeHus. IlpescraBneHre o0 MexaHU3Me peakLUW
PaZIMKaJbHOIO 3aMelLleHUs.

Haxoxxgenue B mpupoge. CriocoObl 1oJiydeHust ¥ IPUMeHeHue ajTKaHoB.

lluknoankanel. Ob1ias hopmyna, HOMeHK/IaTypa ¥ u3omepusi. Oco6eHHOCTH CTPOeHUs !
XUMUUYECKMX CBOWCTB MasibIX (IMKJ/IOMPOIIaH, LHMK/I00yTaH) YW OOBIYHBIX (IMKJ/IOMEHTaH,
L[UKJIOTeKCaH) [UK/I0a/IKaHOB. Crioco0bI 1o/TyueHUst ¥ IPUMeHeHHe 1UK/I0a/IKaHOB.

Asnkenbl. ['oMonornyeckuii psifi ankeHoB, o01jast hopMmysia, HOMEHK/IATypa. D/IeKTPOHHOe
M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ alKeHOB, SpP-rMOPUAM3aLs aTOMHBIX OpOHTae
yrjiepojia, o- U m-cBsisu. CTpyKTypHasi U reoMeTprueckas (L[UC-TpaHC-) u3oMepusi. Pusnueckue
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CBOMCTBA anKeHOB. XWMHWUYeCKHe CBOWMCTBA: peakLUM IPUCOeJUHEHUs, 3aMelleHds B O-
TOJIOKeHWe TIpY [JIBOMHOM CBSi3W, TOJIMMepU3aliuu U OKucjeHus. [lpaBuno MapKOBHHKOBA.
KauecTBeHHbIE peakI[uM Ha IBOMHYIO CBsi3b. CII0COOBI MO/TyUeHUst U IPUMEHeHHe aTKeHOB.

Ankaguenbl.  Krnaccudwukaiuyss — ankagueHOB — (COMPSDKEHHBIE,  U30JMPOBaHHbIe,
KyMyaupogaHHble). OCOOEHHOCTH  3/IEKTPOHHOTO CTPOEHUSI U XWMHUYECKMX CBOWCTB
COTPSDKEHHBIX JUeHoB, 1,2- u 1,4-npucoenvnHenue. [losvMepusaniusi COTNPSUKEHHBIX [IUEHOB.
Crioco6bI 1osiyueHUst ¥ TIPUMeHeHe aKa/ilieHoB.

Ankunbl. ['oMosorueckuil psifi ankWHOB, o01ast popmysa, HOMeHK/IaTypa U U30Mepusl.
OneKTpoHHOe W TIPOCTPAHCTBEHHOE CTPOeHHe MOJIEKYJ aJIKMHOB, SP-TMOpUM3alvsi aTOMHBIX
opbutaneii yriepoga. Pusnueckre CBOWCTBA alKUHOB. XWMHYeCKHe CBOWCTBA: peaKL[UH
TpUCOeUHEeHUs], AUMepr3allid U TpUMepHr3aliui, oKucjieHus. KucioTHble CBONCTBa aJKWHOB,
MMEOIIUX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIMM Ha TPOHHYIO CBsi3b. CrOCOOBI
TOJyueHusl ¥ TIpYUMeHeH e aIKUHOB.

Apomatuueckuie yriaeBoZopozbl (apeHbl). ['oMojorvueckuili psifi apeHoB, oOIas
(dhopmyna, HOMEHK/IaTypa U W30MepUsi. JJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHKEe MOJIEKY/IbI
Oen3oma. du3nyecKre CBOMCTBA apeHOB. XUMHUeCKHe CBOWMCTBAa 0eH30/la U ero rOMOJIOTOB:
peakiuyd 3aMellleHusi B OEH307IbHOM KOJIbIle U YIJIeBOZOPOAHOM pajuKaje, peakiuu
MIPUCOeIVHEHHUS, OKHUCIeHWe ToMosioroB OeH3oma. [IpeacraBieHre 00 OpUEHTUPYIOILEM
JNEMCTBUU 3aMecTUTe/eli B OeH30/IbHOM KOJIbIIe Ha TpPUMepe ajKWIbHBIX PpajiuKasioB,
KapOOKCH/IbHOM, TWPOKCU/ILHOW, aMMHO- U HUTPOTPYMIbI, aTOMOB TajoreHoB. Ocob6eHHOCTH
XUMUUYECKMX CBOHCTB cTHpoJia. [TomrMepusariust ctuposa. CriocoObl ToyueHust ¥ IpUMeHeHre
apoMaTH4eCKUX yreBoJ0pPO/I0B.

[Mpupopnsbiii ra3. IlonyTtHble HedTsHbIe ra3bl. HedTh U eé npoucxoxgeHue. KameHHbIN
yrojib U TIPOAYKTHI ero TmiepepaboTku. CriocoObl mepepabOTKM He(TH: TeperoHKa, KPeKWHT
(TepMHUYeCKHA, KaTaJUTHUeCKUH), pudopMuHr, nuponu3. [IpoaykTel repepaboTku HedTH, UX
TpUMeHeHHe B TIPOMBIIJIEHHOCTH U B OBITY.

I'eHeTHUeCKasi CBSI3b MeXKY pa3/IMUHbIMU K/1acCaMU yT1€eBOJOPO/IOB.

O/eKTPOHHOe CTpPOeHHe TI'ajloreHNPOM3BOJHBIX YIeBOJOPO/OB. Peakiyy 3amelieHus
rajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY, LHAAHOTPYIy, amMuHOrpymmy. [lelicTBue Ha
rajoreHrnpor3Bo/iHble  BOJZHOTO M CIIMPTOBOIO  pacTBopa 1iénoud. B3aumogeiicTBue
JUrajoreHajKaHOB C MarHWeM M LMHKOM. [IOHfiTWe O MeTalJIo0praHUuecKUX COeAUHEeHUSX.
Vcrnonb30BaHWe TajOTeHTIPOU3BOHBIX YT/IEBOZOPOZOB B OBITY, TeXHWKe W TIPU CHHTe3e
OpraHUuecKHX BeIlecTB.

OKCIliepuMeHTa/lbHble MeTO/bl UM3yueHMsi BeleCTB W WX T[peBpallleHui: H3yueHue
(u3MueCcKUxX  CBOMCTB  YIVIEBOZOPOJIOB  (pPacTBOPUMOCTH),  KaueCTBEHHBIX  peakIi[uit
yTJIEBOJIOPOZIOB Pa3IMUHbIX KjaccoB (obecliBeurBaHWe OpPOMHOM WM MOJHOM BOJBI, pacTBOpa
TepMaHraHaTa Kajusi, B3alMOJEMCTBHe aljeTWieHa C aMMHAuHbIM pPAacTBOPOM OKCH[a
cepebpa(l)), kauecTBeHHOe OOHapy)keHUe YryiepoZia U BOJOpOJia B OpPraHMuUecKuX BellecTBaXx,
ToJiyueHre STUJeHa U U3yueHHe ero CBOMCTB, O3HaKOMJieHHWe C Kosiekiusimu «HedTb» u
«¥Yromb», € oOpa3ljaMM TIIaCTMAcC, KAayuyKOB U DEe3WHbI, MOJe/JUPOBaHHe MOJIeKY/I
yT/1eBO/IOPOZIOB Y Ta/IOTe€HITPOM3BO/HBIX YTJIEBOJOPOOB.

Kuciopoacoaepxaiijye opraHnuecKie coeAnHeHUsI.

[IpenenbHble ofHOATOMHBIE CIUPTHL. CTpoeHHe MOJieKya1 (Ha MpUMepe MeTaHoJ/a U
sTaHosa). ['omonoruueckuii psizi, obias popmysia, u3oMepusi, HOMeHK/IAaTypa U KiacCU(pUKaLIs.
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dusnyeckre CBOWMCTBA MpeJe/bHbIX OJHOAaTOMHBIX CHUPTOB. BoAOpoAHBIE CBA3M MeEXAY
MOJIEKYy/JIaMA ~ CITUPTOB. XMMHYeCKHe CBOMCTBA: peakLM{ 3aMelleHus, Jerujparalyy,
OKU(CJIeHHs], B3aUMO/|eMCTBHE C OPraHUueCcKMMY U HeopraHnueCcKrMHy Kucioramy. KauectBeHHast
peakusi Ha OZHOATOMHble COMPTHI. [leliCTBHe 3TaHO/Ia U MeTaHO/IA Ha OpPraHu3M 4YeJsiOBeKa.
Crioco0blI 1o/Ty4eHust ¥ IPUMeHeHre OJHOATOMHBIX CTTUPTOB.

ITpoctbie 3¢upbl, HOMeHKIaTypa ¥ u3oMepust. OcoOeHHOCTH PU3NUECKUX U XUMUUECKUX
CBOWCTB.

MHoOroaTtoMHble CIUPTHI — 3TU/IEHIJIMKOMAb WU T/WLepuH. Pusnyeckue U XUMUUeCKHe
CBOMCTBA: peaklMy 3aMellleHHs], B3aUMOJENCTBHe C OpraHM4eCKUMM W HeOpraHh4yecKuMU
KMCJIOTaM{, KaueCTBeHHasl peakljyisi Ha MHOrOaTOMHbIe CIUPTHI. IlpefcTaBieHre 0 MexaHu3Me
peakiyii HyK/1eo(UIbHOTO 3ameltieHus. [leiicTBHe Ha opraHu3M uesoBeka. CriocoObl MoTyuYeHust
Y MPUMEeHeHe MHOT0aTOMHBIX CITUPTOB.

®enHon. CTpoeHre MOJIEKY/TbI, B3aUMHOE B/IMSTHUE THAPOKCOTPYIIIBI M OEH30/IbHOTO sipa.
dwusnueckre cBoucTBa (eHosa. OCOOEHHOCTH XMMHUUECKUX CBOHCTB (eHoma. KauecTBeHHBIe
peakiu Ha (eHosn. TokcuuHocTh (eHosa. CriocoObl TOMydYeHUsT W TIpUMeHeHHe (heHoa.
deHoshopmanbaeryjHas CMoa.

KapboHunbHBIE COeAMHEHUS] — aJbJerufibl M KeTOHbI. OJIeKTPOHHOe CTpOeHHe
KapboHW/bHON rpynmbl. ['oMosorvueckue psiibl albJeruioB U KeTOHOB, o0iiast ¢opmyina,
v30Mepusi M HOMeHKiarypa. Pusnyeckue CBOWCTBA albJervoB U KeTOHOB. XHWMHUYecKue
CBOMCTBA a/bJerWJ0OB M KeTOHOB: peakuuy mpucoeauHeHus. OKHUC/IeHUe anbleruzios,
KaueCTBeHHbIe peakLWH Ha anbAerugpl. CriocoObl MOyyeHUS] W TIPUMEHeHHe albAeruoB U
KEeTOHOB.

OZIHOOCHOBHBIE TIpejiesibHbie KapOOHOBbIe KUCTOTBL. OCOOEHHOCTH CTPOEHUSI MOJIEKYIT
KapOOHOBBIX KUCIOT. M3omepuss U HOMeHKnaTtypa. Pu3nueckude CBOWCTBA OJHOOCHOBHBIX
TIpe/ie/IbHbIX KapOOHOBBIX KHC/IOT. BO/OpO/HBIE CBSI3U MEXAY MOJIeKy/IaMu KapOOHOBBIX
KUC/IOT. XWMHUUYEeCKHe CBOMCTBA: KWCIOTHble CBOMCTBA, peaklys STepU(UKaluu, peakuyud C
y4acTHEM YTJIEBO/IOPOJHOTO paaukaaa. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUC/IOTHI. [loHSTHE
0 TPOU3BO/IHBIX KAPOOHOBBIX KUC/IOT — CJIOXKHBIX 3(prpax. MHoroobpasue KapOOHOBBIX KUCJIOT.
Oco0eHHOCTH CBOWCTB HeTIpe/ie/IbHbIX U apOMaTHUeCKMX KapOOHOBBIX KUCJIOT, JUKapOOHOBBIX
KWCJIOT, TH/POKCUKApOOHOBBIX KUC/IOT. IIpefcTaBUTENM BBICIIMX KApOOHOBBIX KUC/IOT:
CTeapyHOBasi, TAJbMUTHUHOBAs, OJIEMHOBasl, /UHO/ME8Asl, /UHO/AeHO8Aass KUCIOThL. CriocobbI
T0J/TyueHUsl U IpUMeHeHre KapOOHOBBIX KHUCIIOT.

Cnox#able 3¢upbl. ['oMonoruueckuit psi, obias dhopmysa, ©30MepHsi U HOMeHK/IaTypa.
dusnueckKre U XMMHAUYeCKHe CBOKWCTBA: TH/IPOJIM3 B KUC/IOU U L[eJIOUHOM Ccpejie.

JKupsbl. CtpoeHue, ¢u3nueckue U XMMHAUYECKUe CBOMCTBA JKUPOB: TMAPOU3 B KUCIOU U
1eslouHol cpefie. Oco6eHHOCTH CBOMCTB XKUPOB, COJePXKALlIMX OCTaTKU Herpe/iebHbIX XUPHbBIX
KUCJIOT. JKUPBI B TIPUPOJE.

MBbI/Ta KaK COJIA BBICIIMX KapOOHOBBIX KHC/IOT, HX MOOIIee /IeHCTBHe.

OO1ast  XapakTepucTUKa yreBojoB. Kiaccudukamuys yriaeBogoB (MOHO-, Au- U
nosiMcaxapu/ipl). MoHOCaxapuzbl: T/FOKO3a, (DpyKTO3a, TajakTo3a, pubo3a, Ae3okcupubo3a.
dusuyeckue CBOWCTBA U HaxoxJeHue B Impupoge. PDoTtocuHTe3s. XuUMHUYeCKHe CBOWCTBA
[JIIOKO3bl: peaklyd C ydacTheM CIUPTOBbIX U  ajibJerMJHOW Tpymm, CIOUPTOBOe U
MOJIOUHOKHCIoe OpoykeHue. [IpuMeHeHMe TJIFOKO3bl, e€ 3HaueHWe B >KU3He/esTeJbHOCTU
opraHusMma. /[lucaxapujpl: caxapo3a, MajabTO3a M JakTo3a. BoccraHaBiauBaroue U
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HeBOCCTaHaB/AMBarolLe aucaxapujel. ['maponus gucaxapuzpoB. HaxoxzpeHue B mpupoje U
npumeHeHue. [lomcaxapypl: Kpaxmas, TJIMKOTeH U Lesuttosio3a. CTpoeHMe MakKpOMOJeKYyJl
Kpaxmasa, IJIMKOreHa W Le/unrososbl. dusnueckre CBOMCTBA KpaxMaaa M LeJJTHOJIO3bI.
XYMHUUeCKHe CBOMCTBA KpaxMmaja: TH/IpOJiM3, KaueCTBEHHAs peaklUsi C MOAOM. XUMHUYecKue
CBOMCTBA L{eJUTIOJIO3bI: THAPOIN3, TIOyUeHre 3(pUPOB Lie/r0sio3bl. [ToHsTHe 00 UCKYCCTBEHHBIX
BOJIOKHaX (BUCKO03a, al|eTaTHBIN 1IE/K).

OKcIlepuMeHTa/IbHble METO/bl M3yUeHHsl BellleCTB M UX MpeBpallleHHi: pacTBOPUMOCTb
pa3/MuUHbIX COUPTOB B BOJe, B3aMMOJEWCTBHE 3TaHOMA C HAaTpUeEM, OKHUC/IEHHWEe STHU/I0BOTO
CrupTa B ajbJeruj, Ha packajéHHOM MeJHOW TIPOBOJIOKe, OKHC/IeHWe STUIOBOr0 CIMpTa
JVXpPOMAaToM Kanusi (BO3MOXXHO MCII0/Ib30BaHKe BHe0MaTepUasoB), KaueCTBEHHbIE peakKluM Ha
anbaeruzipl (c ruapokcuaom quammuHcepe6dpa(l) u ruapokcugom mean(Il)), peakiys TMIiepruHa
¢ ruapokcuzioM Megu(1l), xumMuueckre CBOKMCTBA PaCTBOpPa YKCYCHOM KUCJ/IOThI, B3aUMO/eHCTBHE
pacTBopa I/rOKO3bl ¢ rugpokcuzoMm meau(ll), BanmogericTBUe Kpaxmana C UOJOM, pellieHre
9KCTIepUMeHTa/TbHBIX 3a7iau 110 TeMaM «CrupThl ¥ GeHosbl», «KapboHoBbIe KUCIOThL. CIi0)KHBIE

3¢)Hpbl>>.
A3oTcopepKalnye opraHMyecKye coeANHeHusl.
AMUHBI — oOpraHudeckde TPOM3BOJHble aMMMaka. Krnaccudukaiusi aMHHOB:

anmidatrueckrde ¥ apoMaTUuecKue; repBUUHbIe, BTOPUUHbIE U TpeTUuHble. CTpOeHHe MOJIeKy/,
obrmas dopmysia, U3oMepusi, HOMEHK/IaTypa W (pu3nueckue CBOMCTBA. XUMHUECKOe CBOWMCTBA
anidaTruecKx aMHUHOB: OCHOBHBbIE CBOMCTBA, a/JIKWUJIMPOBaHHE, B3aUMOJENCTBUe TEePBUUHBIX
aMHHOB C a30THUCTOM KUCA0TOW. CO/M alIKU/IaMMOHMS.

AHWIMH — T[peJCTaBUTe/lb aMHWHOB apomaTudeckoro pszga. CrpoeHue aHUIMHA.
B3auMHoOe ByMsiHHE TPYIIT aTOMOB B MOJjieKysie aHuarHa. OcoOeHHOCTH XUMUYeCKUX CBOWMCTB
anwimHa. KauecTBeHHBble peakuyyd Ha aHWIMH. CriocoObl TIOMyYeHUST W TIpUMeHeHHe
anvpaTUUeCcKUX aMUHOB. [loyueHre aHW/IMHA U3 HUTPOOeH30J1a.

AMuHOKUC/IOTBEL. HomeHknaTtypa ¥ usoMmepus. OrtgenbHble TpefCTaBUTeId  O-
aMHUHOKUCJIOT: TJIMLMH, ajlaHvH. Pu3nyeckre CBOMCTBA aMHUHOKUC/IOT. XUMUUeCKHe CBOMCTBA
aMHUHOKMUCJIOT KaK aM(OTepHbIX OpraHWYeCKUX COeJWHEeHWM, peaklys TOJUKOH/eHCal1y,
obpa3oBaHWe MENTUAHOM CBsi3U. brosornueckoe 3HaueHWe aMMHOKUC/IOT. CUHTE3 M THZPOJIU3
TIeNTUZIOB.

benky Kak mnpupojgHble mosvMepsl. [lepBuuHas, BTOpUuYHass M TpPeTUYHasA CTPYKTypa
OenkoB. XuUMHUECKHe CBOMCTBA Oe/KOB: THUPOJU3, JeHATypal[usi, KaueCTBeHHbIe peakluyd Ha
OeJTKH.

OKCIlepuMeHTa/lbHble MeTOZbl M3y4yeHUsl BellleCTB U MX MpeBpallleHHii: pacTBOpeHUe
0enKoB B BOJie, JleHaTypalusi Oe/IKOB MPH HarpeBaHUH, LIBETHbIE PEAKI[UM Ha OesKu, peleHue
JKCIIePUMEHTA/IbHBIX 3aJauy I0 TeMaM «A30TCofepsKalljie OpraHhuyeckrde COeJUHEeHUs» U
«Pacrno3HaBaHUWe OpraHUuecKuX CoeMHeHu».

BbicokoMosieKy/IsIpHbIe COe/JHHeHMS].

OCHOBHBIE MOHATUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COeJIUHEHWM: MOHOMeEp, IMOJuMep,
CTPYKTYPHOE 3BEeHO, CTeleHb II0/IMMepu3aliy, CpejHsss MoseKy/spHas macca. OCHOBHbIe
MeTO/Ibl CUHTEe3a BbICOKOMOJIEKYJISIPHBIX COeJUHEeHHUH — MOJIMMepHr3aLius U MOJTUKOH/eHCaLs.

[TonumepHbIe Marepua’ibl. [Tmactmaccer (monmmsTunes, TIOJIUIIPOIIWJIEH,
TOJTMBUHU/IXJIOPU/, TOJIUCTHAPOJI, MO/IMMeTU/IMEeTaKpUIar, TM0/IMKapOOHaTHI,
nosaTUIeHTepedTanaT). Y TUIM3auys 1 rnepepaboTka riacTHKa.

6



OnactomMepbl: HaTypa/bHBIM KayuykK, CHHTeTUUeCKHe KaydykKd (OyTaZiieHOBBIMH,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BosokHa: HatypasibHble (XJIOTOK, LIEPCTh, LIEIK), UCKYCCTBeHHbIe (BUCKO3a, alleTaTHOe
BOJIOKHO), CHHTeTUUeCKHe (KarpoH U JIaBCaH).

[MonvmMepsl  crielManbHOrO  Ha3HaueHus: (TedyioH, KeBjap, 3JI€KTPOIPOBOSIIIIME
TI0/IMephI, 6riopassiaraeMbie MOMMephI).

OKcrnepyMeHTa/lbHble MeTO/Ibl M3yUueHHsl BellleCTB M UX TpeBpalljeHui: 03HaKoM/IeHHe C
obpa3ijaMd TPUPOAHBIX W WCKYCCTBEHHBIX BOJIOKOH, ILJIACTMACC, KayuyyKOB, pelleHHe
9KCIepMMeHTa/IbHbIX 3aZiau 0 TeMe «Pacro3HaBaHUe /1aCTMacC ¥ BOJIOKOH».

PacuéTtHble 3a7aum.

HaxoxxzeHve MoOJieKy/sipHOM (OpMYyJibl OpraHMYecKoro COeJIMHeHHsI TI0 MaCCOBBIM
JOJIIM ~ JIEMEHTOB, BXOZSIIMX B €ro COCTaB, HaXOX/AeHHWe MOJIeKYIsIpHON  (QopMy/ibl
OpPraHUYeCcKoro coeluHeHHUs 10 Macce (00bEMY) MTPOAYKTOB CrOPaHUSs, 0 KOJTMUYECTBY BellleCcTBa
(mMacce, 00bEMyY) TIPOAYKTOB peaklUy W/WIM UCXOJHBIX BEIeCTB, YCTAaHOBJIEHHE CTPYKTYPHOMN
(hopMynbl OPraHUYeCcKOTO BeIleCTBa Ha OCHOBE ero XWMHUECKHWX CBOMCTB WM CIIOCOOOB
T0JlyueHusi, oripefiesieHUe J0JIM BbIX0/a TIPOAYKTA Peakijui OT TeOPeTUUeCKH BO3MOKHOTO.

MexripeIMeTHbIEe CBS3U.

Peanu3aniusi MeXXnpeIMeTHBIX CBsi3eld MPU W3y4eHUH OpraHuyeckor xumuu B 10 kiacce
OCYIL[ECTB/ISIETCS Uepe3 HCIO/b30BaHHEe KaK OOI[UX eCTeCTBEHHO-HAayUHbIX TOHSATHM, TakK U
TIOHSTUMN, TIPUHSATHIX B OT/E/IbHBIX peJMeTax eCTeCTBeHHO-HayYHOr0 1JUK/Ia.

OO1Me ecTeCTBEHHO-HayuHble TIOHATUS: SIBJIEHWE, HAyYHBIM (akT, TWIIOTe3a, Teopus,
3aKOH, aHa/lW3, CHHTe3, KjacCHUdHUKalysA, Hab/roJeHue, HW3MepeHue, 3KCIIepUMEHT, MOZeJb,
MO/ie/IMpOBaHue.

dusrKa: marepusi, aTOM, 3/J€KTPOH, TPOTOH, HEWTPOH, MOJIeKysa, SHepreTUuYecKuil
yYPOBeHb, BeIeCTBO, Tes0, 00BEM, arperaTHoe COCTOSIHUE BeIlecTBa, (pu3nuecKue BeUUMHBI,
e IMHUILIbI U3MePeHUs1, CKOPOCTb, SHEPTHsI, Macca.

buosorusi: Knetka, opraHusM, 3KocucTema, buocdepa, MeTabo/M3M, HaCIeJCTBEHHOCTD,
aBTOTPOGHBIA M TeTepOTPO(HBINA TUMN TUTAHUS, OpoXKeHue, (OTOCUHTE3, JbIXaHUe, OeJKH,
YTJIeBO/bl, )KUPbI, HYK/I€MHOBbIE KUCIOThI, ()ePMEHTHI.

I'eorpadusi: monesHbie UCKOMaeMble, TOTITUBO.

TexHonorusi: TuIIeBble TPOAYKTbl, OCHOBBI Ppal[MOHA/TBLHOTO TIUTaHUS, MOMOIIMe
CpeJiCTBa, MaTepuasbl U3 UCKYCCTBEHHbIX U CUHTETUYECKHX BOJIOKOH.

11 K/IACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTHueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMHueckuii snemeHT. M3otorbel. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIE UMC/a. DHepreThyeckhe YPOBHH W TIO/yPOBHH.
AtomHble opbutamu. Knaccudukanusi XUMU4yecKux 37emMeHTOB (s-, p-, d-, f-aymemeHTB).
PacripefiesieHrie 3/1eKTPOHOB T10 aTOMHBIM OpOUTaIsIM. DJIeKTPOHHbIE KOH(HIypaljii aTOMOB
3/IEMEHTOB T1€PBOTO—YETBEPTOTO TIEPHO/IOB B OCHOBHOM W BO30YX/IEHHOM COCTOSIHWH,
3/1IeKTPOHHbIE KOH(HUTYPAL[i¥ MOHOB. DIeKTPOOTPULIATETbHOCTb.



[Tepuognueckuii 3akoH M Ilepuopuueckass cucTeMa XUMHUecKWx 3nemeHToB /[I.W.
MenpeneeBa. CBsi3b NepUOAWYECKOTO 3akKoHa M [lepuoAnueckor CHUCTeMbl XHWMHUUECKHUX
37IeMEHTOB C COBPEMEHHOM TeOpuel CTPOeHUsI aTOMOB. 3aKOHOMEDHOCTU W3MeHEeHUs CBOMCTB
XUMUYECKMX 3/IEMEHTOB M 00pa3yeMbIX WMH TPOCTBIX W CJOXHBIX BEIL[eCTB T0 TPYIaM U
rnepurojamM. 3HaueHue nepuoaudeckoro 3akona /1.11. Mengeneesa.

XvMuryeckasi CBsi3b. BUJIbI XMMUUeCKOM CBSI3U: KOBaJieHTHasl, MOHHAs, MeTa/ljInuecKas.
MexaHu3Mbl 00pa30BaHUs KOBAJIeHTHOW CBSI3W: OOMEHHBIN U JOHOPHO-aKL[eNTOPHBIA. JHeprus
Y JnvHa cBsa3u. [1onisspHOCTD, HaNpaBIeHHOCTh M HACHIIIAeMOCTh KOBaJIEHTHOM CBsi3U. KpaTHble
cBs13U. BogopoHas cBsizb. MexXmoJieKyisipHble B3aUMO/eCTBUSI.

BaneHTHOCT, ¥ BajleHTHbIe BO3MOXKHOCTHM aTOMOB. CB$Si3b 3/IEKTDOHHOM CTPYKTYPBI
MOJIEKY/l C UX TeOMeTpUUeCKUM CTpOeHWeM (Ha TpuMepe COeJWHEHUU 3/IeMEeHTOB BTOPOTO
reproza).

[IpencraBnenne 0 KOMILUIEKCHBIX —coefrHeHUsiX. (CoCTaB KOMIIEKCHOTO MOHa:
KOMILJIeKcooOpa3oBaresib, JIMTaHABL. 3HaueHHWe KOMIUIEKCHBIX coeAnHeHWM. [loHsiTe O
KOOpPAVHALIMOHHOW XUMUU.

BemiectBa MOJIEKy/ISIDHOTO M HEMOJIEKYJISIPHOTO CTPOeHMsl. TUMbl KPUCTaITMYeCKUX
PeLlETOK (CTPYKTYP) Y CBOMCTBA BeLeCTB.

[TonsiTve o0 pgucnepcHeIX cucTemax. VIcTuHHBIe pacTtBopel. [lpeacTtaBneHue o
KOJUTOUJHBIX pacTBopaxX. CriocoObl BbIpa)KEHUSI KOHI[EHTpAIlMM PAacTBOPOB: MaccoBasi [10Jis
BellleCTBa B pacTBOpe, MoJissipHasi KOHLleHTpauus. HachblieHHble U HeHachllljeHHble pacTBOPBHI,
pacTBOpUMOCTb. KpucTaniorugparsi.

Knaccudukaiys 1 HOMeHK/IaTypa HeopraHW4yecKHx BelllecTB. TpuBHa/ibHble Ha3BaHUS
OT/lefIbHbIX Mpe/CTaBUTe/el HeOpraHMUeCKUX BelllecTB.

Knaccudukaimss XuMAUeCKUX peakiiii B HEOpraHW4YeCcKOWM M OpraHhvyeckod XWUMHH.
3aKOH COXpaHeHMWs MacChl BeleCTB; 3aKOH COXPaHeHWs W TIpeBpAallleHHWs] SHEepPrud Ipu
XUMUUECKUX peakuusx. TerioBble 3Gh@dekTbl XUMUUECKHMX peakiuil. TepMoxumuueckue
ypaBHEeHHUsI.

CKOpOCTb XMMUYECKOU peakijiu, e€ 3aBUCUMOCTb OT pPa3/IMuHbIX (PakTOpoB. ['OMOreHHbIE
Y TeTeporeHHble peakuyu. KaTanus u KaTanm3aTopsl.

OO6patuMble W HeoOpaTMMble peaklid. XHUMHUecKoe paBHoBecue. KoHcTaHTa
XMMHYECKOro paBHOBecHs. DakTOpbl, BAMSIOLIME Ha TMOJO0XeHHe XWMHWUYeCKOr0 paBHOBECHS:
TeMIlepaTypa, [laB/ieHhe U KOHLIeHTpaLMu BelleCTB, YYaCTBYHOL[UMX B peakuyuu. [IpuHuun Jle
[MTaTense.

Onektponutuyeckass auccoruanusi. CwibHble W cjabble  3yeKTpormThl.  CTereHb
nuccormanuu. Cpeia BOJHBIX PaCTBOPOB: KMC/IOTHAsl, HeWTpasbHas, lesouHasi. BomopoaHbii
nokasarenb (pH) pactBopa. I'naponu3 cosneil. Peakijyu noHHOTo oOMeHa.

OKUC/IUTe/TbHO-BOCCTAaHOBUTE/IbHBIE peakiud. CrereHb OKWcC/AeHUss. OKUC/IUTeNb U
BOCCTaHOBUTe/b. [Ipoljecchl OKUC/IeHWsT U BOCCTAHOB/eHUs. BakHellllie OKUCIUTENIU U
BOCCTAHOBUTEMU. MeTo/| 3/1IeKTPOHHOTO OaaHca. DIeKTPOJIN3 PACTBOPOB U PaCIlyIaBOB BeITeCTB.

OKCrnepyMeHTa/lbHble MEeTO/bl M3YyYeHMs] BeleCTB M WX IpeBpallleHui: pas3/oKeHue
MepoKCH/Ja BOAOPOJAa B TIPUCYTCTBUM KaTajM3aToOpa, MOJe/NV KPUCTa/UIMUeCKUX PeIIeTOK,
MpOBeZIeHHEe peakIii HMOHHOTO OOMeHa, Orpejie/ieHHe Cpelbl pPacTBOPOB C TIOMOII[bIO
VH/JVUKAaTOPOB, M3yYeHHe BJ/IMSHUS Pa3/IMUHbIX (PAKTOPOB Ha CKOPOCTh XMMHUUECKON peakluu U
M0JI0KeHHe XUMHUYeCKOT0 PaBHOBECHSI.



Heoprannueckass Xumus.

[Tonoxenve HemertannoB B [lepuoanueckod cHUCTeMe XWMUUeCKUX 3jemMeHTOB [I.U.
MeHzeneeBa U 0COOEHHOCTM CTPOEHUSI UX aToMOB. (Du3nuecKue CBOWCTBA HEMETAJUIOB.
Annotpornusi HeMeTaJlJIoB (Ha puMepe KUC/I0po/ia, cepsl, ocdopa u yrieposa).

Bogopog. [Nonyuenue, gusnyeckre U XMMUUeCKUe CBOMCTBA: peaklMM C MeTaljlaMu U
HeMeTaslJlaMU, BOCCTaHOBUTe bHbIe CBOUCTBA. ['publ. TOM/IMBHBIE 3/IeMEHTHI.

lanorensl. HaxoxkzaeHue B mpupoje, criocoObl momyueHusi, (pru3ndeckre U XUMHUUeCKHe
cBoiicTBa. ['ajoreHoBoZOpoAbl. BakHellllve KHCIOPOACOJeprKalue COeJWHEHUsl TajoreHoB.
JlabopaTopHble U TIPOMBIIIIEHHbIE CIIOCOOBI TIOTyUYeHus: TaoreHoB. [IpuMeHeHHe rajioreHoB U
UX COeIMHEHUM.

Kucnopog, o3o0H. JlabopaTopHble 1 TIPOMBILIEHHBIE CTIOCOOBI MO/TyYeHHs] KUC/IOPOAA.
dusmyeckue M XWMHAYECKHMe CBOMCTBA M IIpUMeHeHHWe KuoiopoZa U o030Ha. Okcuzbl U
TIePOKCUJIBI.

Cepa. HaxoxgeHue B Tpupofie, CIIOCOOBI TO/My4yeHUs, (U3UUeCKrMe U XUMHUeCKHhe
cBoiictBa. CepoBogiopof, cynbduasl. Okcug cepbi(IV), okcug cepoi(VI). CepHucrasi u cepHasi
KACIOTBI U uX comu. OcoOeHHOCTH CBOWCTB CepHOM KUCIOTHL IIpuMeHeHHe cepbl W eé
COoeIMHEeHUH.

Asor. HaxoxgeHue B TIpHUpPOJe, CMOCOOBI TIONy4YeHHUsi, (U3NUECKHUe W XUMHUUYEeCKHe
cBoMCcTBa. AMMHUaK, HUTpUAbL. OKcuApl a3oTa. A30TUCTast U a30THasl KUCAOTbI U UX COJIW.
OcCoOeHHOCTH CBOKMCTB a30THOM KUC/IOTHI. [IpuMeHeHMe a30Ta U €ro COeJMHEHWH. A30THbIe
yn00peHusl.

docdop. HaxoxkaeHve B mpupoje, CcrocoObl momydeHusi, ¢husndyeckre U XUMHUECKHe
cBorictBa. Pochuast u dochun. Okcugwsl (ochopa, ¢ochopHas Kucaota U e€ COJH.
[Tpumenenue dochopa u ero coerHeHu. PochopHbIe yA0OpeHuUs.

Yrnepos, HaxoxkJeHue B TMpupofe. A/OTporHble Mofudukauuu. Pusnueckve u
XUMUYEeCKHe CBOMCTBA TIPOCTHIX BellecTB, oOpa3oBaHHBIX yryieposoM. Oxrcup yriaepoga(ll),
okcup yraepoga(IV), yronmpHasi KUcC/oTa W e€ conmu. AKTHBUPOBAHHBIN YToJb, afcOpOIus.
dynnepensl, rpadeH, yriepoAHble HaHOTPYOKW. IlpuMeHeHHWe TIPOCTBIX  BeIleCTB,
00pa30BaHHBIX yI/IEPOJIOM, U €ro COeIMHEeHUH.

Kpemuuii. HaxoxeHue B mpypoe, criocobbl momyueHusi, pr3nueckre U XUMHUUECKue
cBoiictBa. Okcuy, kpemHusi(IV), KpeMHUeBasi KMC/I0Ta, CUIUKaThl. [IprMeHeHre KPeMHUS U ero
coenuHeHuii. CTeKI0, ero rnoayvyeHye, BUZbl CTeKa.

[Monoxenve MetamioB B IlepuoAvueckoil cUCTeMe XUMHUECKUX  3/IeMEHTOB.
OcCobeHHOCTH CTPOEHHsSI 3eKTPOHHBIX 000si0ueK aToMoB MeTa/uioB. OOmmue ¢usnveckye
cBolicTBa MeTa/ioB. [IpuMeHeHe MeTa/lioB B ObITY 1 TexHHKe. CIiylaBbl METAJIJIOB.

OJ/IeKTPOXUMUYECKUH sl HampspkeHud MetaiyioB. OOLpe CrocoObl IMOTydYeHust
MeTaJIJIOB: TUPOMETA/TYPrusi, TUMPOMETa/IyPrus, 3/1eKTpoMeTa/utyprusi. IloHaTre o Koppo3uu
MeTasuioB. CriocoObl 3alliUThl OT KOPPO3HH.

OO0r1jast xapakTeprucTiKa MeTaiioB [A-rpynmbl [leproanueckold CMCTeMbI XMMHUYeCKUX
sneMeHTOB. HaTpuili U kKanuii: ronydyeHue, pusmueckue U XMMUUeCKWe CBOMCTBA, ITPUMeHeHue
MPOCTBIX BELIECTB U UX COeUHEHUM.

OO0riast xapakreprctika MeTa/uioB [IA-rpymmer Tleproarueckoid CUCTEMbI XUMUYeCKUX
3/71eMeHTOB. MarHuii W KaJblii: TMOonay4yeHWe, (QU3MUYecKMe M XUMHUUeCcKHhe CBOMCTBA,
NpYMeHeHHe TIPOCTBIX BeLeCTB U UX coefiiHeHuH. JKECTKOCTh BOABI U CTIOCOOBI €€ yCTpaHeHusl.
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AntoMuHUM: TIoNydeHre, (Gu3nueckre U XUMUUeCKHe CBOMCTBA, IPUMEHeHNe MPOCTOro
BellleCTBa W ero coefuHeHWd. AMdoTepHbie CBOWCTBA OKCHJA U TUAPOKCHA aTFOMUHUS,
TUIPOKCOKOMIL/IEKChI aTFOMUHUS.

OO01iast XapakTepuUCTUKa MeTa/uioB 1ob6ouHbix mnoarpymm (b-rpymm) Ileproanueckoi
CUCTEeMbl XUMUUECKHX 3/IEMEHTOB.

dusryeckre U XUMUUECKre CBOMCTBA XpoMa U ero coeguHeHU. OKCUAbI U TUIPOKCHU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXpPOMaThl, UX OKUCIUTEbHbIe CBOMCTBA.
[TonyueHve u Np¥MeHeHUe XpOMa.

dusnueckue W XUMHUUECKHWe CBOWCTBAa MapraHila U ero coeiuHeHWM. BakHelive
coepguHenus: Mmapranua(ll), mapranua(IV), mapranua(VI) u mapranya(VII). [Tepmanranat kanus,
€ro OKHC/IUTe/IbHbIe CBOKCTBA.

dusnueckre U XMMUYeCcKre CBOMCTBA yKeJjie3a U ero coefiuHeHU. OKCU/IbI, TUPOKCH/TBI
u comu xene3a(Il) u xenesa(Ill). [TonyueHne u nprMeHeHUe Keje3a U ero CIJIaBoB.

dusryeckue U XUMHUUECKWe CBOWCTBAa Mequ U eé coeauHeHud. [lonyyeHue wu
TIpUMeHeHre MeIU U eé cCoeJUHeHU.

LuHK: mnonyueHue, (Qu3MuyeckKue W XUMHUUECKHe CBOMCTBAa. AMQoTepHble CBOWCTBA
OKCHJAQ M THUAPOKCHJA LMHKA, THUJPOKCOKOMIUIEKChI LMHKA. IIprMeHeHMe LIMHKA U €ro
coeIMHEeHUH.

OKcriepuMeHTa/bHbIe MeTOZbl U3yueHWsl Bell[eCTB W WX TMpeBpallleHui: u3yueHue
00pa3IioB HeMeTas/IoB, ropeHue cepbl, docdopa, ejmesa, MarHUs B KHCIOPOJe, U3ydeHHe
KOJ/UTeKIIUM «MeTaiibl ¥ CIUIaBbl», B3aUMOJENCTBHE I1[e/IOUHBIX U  I[e/I0YHO3eMeTbHBIX
MeTas/yIOB C BOAOW (BO3MOKHO HCIIO/Ib30BaHHE BUleOMaTepUasioB), B3aMMO/IeliCTBUe IIMHKA U
Kejie3a C pacTBOpaMH KMCJIOT U 11e/iouei, KaueCTBeHHbIe peakliid Ha HeopraHUuuecKre aHHWOHBI,
KaTHOH BOZIOPOZA U KaTMOHBI METAJI/IOB, B3aUMO/|eHCTBHE TUPOKCUOB allOMUHUS U LJUHKA C
pacTBOpamMu KUCJIOT U 11le/ioueli, pellleHre 3KCIepuMeHTa/lbHbIX 33/au 1o TeMam «['anoreHsbi»,
«Cepa u eé coeiiHeHUs», «A30T U (hochop ¥ UxX coefHeHUs», «MeTasibl IJIaBHbIX MOATPYIIIT»,
«MeTaibl TOOOYHBIX MTOATPYIIIT».

XuMMA U KU3Hb.

Posib XMuu B 06ecrieueH|H YCTOHUMBOTO Pa3BUTHS UejioBeuecTBa. [IOHATHE O HayUHbBIX
MeTo/laX TI03HAHUSI M METO/OJIOTUM HAyyHOro HCCefoBaHus. HayuHble TIPUHIUIIBI
OpraHu3al[ii XUMHUUECKOT0 TTPOM3BO/ICTBA. [IpOMBIIIIEHHBIE CTIOCOOBI TIOYyYeHUsT BaXKHENUIIINX
Bell|eCTB (Ha TpUMepe MPOM3BO/JCTBAa aAMMUAaKa, CePHOM KUC/IOThI, MeTaHos1a). [IpoMblIiiiyieHHbIe
CrocoObl TIONTYYeHUsI MeTa/lJIOB M CIUIAaBOB. XMMHUECKOe 3arpsi3HeHWe OKpY’Karolled cpesbl U
ero rocsecTBus. Posib XuMuu B 00ecrieueHuH SHepreTHYeCcKoi 6e30macHOCTH.

XuMusi ¥ 3[0pOBbe uesioBeKa. JlekapCTBeHHbIe cpeficTBa. [IpaBumia HCI0J/Ib30BaHUS
JIeKapCTBEeHHBIX TpernapaToB. Posb XUMUM B pa3BUTUU MeULIVHBI.

XYM TTULIY: OCHOBHBIE KOMITOHEHTHI, MUIIeBbIe 100aBKU. Posib XMUK B o0ecrieueHur
TUILeBOU 6e301acHOCTH.

Kocmetnyeckue u mapdromMepHbie cpeactBa. beitoBas xumus. IIpaBuia Ge3omacHoro
WCTIO/Th30BAHUSI TIPETIapaToB OBITOBOM XMMUU B TIOBCEIHEBHOM >KU3HHU.

XuMHUS B CTPOUTE/BCTBE: Ba)KHEHIIIE CTPOUTE/IbHBbIE MaTepUarbl (LieMeHT, OeTOH).

Xumus B celbCKOM X03siiicTBe. OpraHnyeckre U MUHepasbHbIe y100peHusl.

CoBpeMeHHbIe KOHCTPYKILIMOHHBIE MaTepHasibl, KpaCKd, CTEK/I0, KepaMuKa. MaTepuasbl
JJ1sT 37IeKTPOHUKH. HaHOTeXHOIOTUH.
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PacuéTHble 3aaun.

PacuéTel: Macchl BeljecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJMYECTBY BeIeCTBa,
Macce wid 00BEMY OZJHOTO M3 yUaCTBYIOIIMX B PEAKLUH BelleCTB, Macchl (00bEMa, KOMMJyecTBa
BeIleCTBa) MPOAYKTOB Deakl[UH, eC/J OFHO W3 BelleCTB HMMeeT TPUMeCH, Macchl (00béMa,
KOJIMYeCTBa BelecTBa) MpOJyKTa peakldd, eclid OJHO M3 BelecTB JJaHO B BUJEe pacTBopa C
onpe/ileIEHHONM MacCOBOM [j0/ield PacTBOPEHHOIO Bell[eCTBa, MAaCCOBOM J[0OMM U MOJSIPHOM
KOHLIeHTpal[My Bell[eCTBa B pacTBOpe, [OJA BbIXOJa IPOJAYKTa peakLUWh OT TeOpeTHYecKu
BO3MOJKHOTO.

MexripeiMeTHbIEe CBS3U.

Peanu3aiiyisi MeXXIpeIMeTHBIX CBsi3eld TIPY M3y4eHUH 0011iell 1 HeOpraHuueckor XUMHUU B
11 xmacce ocCyIecTB/IsSIeTCS Yepe3 MCI0/b30BaHUe KaK OOIL[UX eCTeCTBEHHO-HAayUYHBIX TTOHSTHM,
TaK Y IOHATHMN, IPUHATBIX B OTJE/IbHBIX NTpeiMeTax eCTeCTBeHHO-HayuyHOro LUK/a.

OO1mye ecTeCTBeHHO-HAayuyHble TIOHSTHUS: sIBJieHHe, HAayuHbIM (akT, THUIOTe3a, Teopus,
3aKOH, aHa/u3, CHHTe3, KacCUpUKalus, TMepUuoJUYHOCTb, HaOJIoZieHne, W3MepeHue,
9KCIIepUMEeHT, MOZieJlb, MOZIe/IMPOBaHKe.

dusrkKa: maTepusi, MUKPOMHUD, MAaKpOMHUD, aTOM, 371eKTPOH, TMPOTOH, HEUTPOH, WOH,
W30TOMbI, PaZiMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUUeCKU YpOBeHb, BeIeCTBO, Tes0, 00bEéM,
arperaTHoe COCTOsIHMe BeIeCTBa, UAealbHbI Tra3, ¢uU3MUeckue BeIUYUHbI, eJIWHULIbI
V3MepeHus1, CKOpOCTb, SHEpPrus, Macca.

Buonorus: KneTka, oOpraHusM, »JKocucTeMa, Owocdepa, merabosu3M, Makpo- U
MHKDO3/7IeMeHThI, Oe/IKW, KWPBI, YIIeBOJbl, HYK/JI€WHOBBbIE KHUCIOTHI, ()epMEHThbI, TOPMOHBI,
KPYTOBOPOT BellleCTB U [TOTOK SHEPTrUy B 3KOCUCTEMaX.

Ieorpacuisi: MUHepasibl, TOPHbIE TTOPO/IbI, T10J/Ie3HbIE UCKOTaeMble, TOT/IMBO, PEeCYPChI.

TexHoorys: XMMUUeckasi IPOMBIIIEHHOCTb, MeTa//Iyprusi, CTPOUTE/IbHbIE MaTepyallbl,
Ce/IbCKOXO035IMCTBEHHOE  TIPOM3BO/CTBO, TMMILeBas IPOMBILIZIEHHOCTh, (apMaljeBTHyecKasi
MPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMeTUUeCKHUX rpenaparos, TPOU3BO/ICTBO
KOHCTPYKL[MOHHBIX MaTepHUasoB, 3/IeKTPOHHAs POMBIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IVIAHUPYEMBIE PE3YJ/IbTATHI OCBOEHWS YUEBHOTI'O IIPEIMETA
«XUMMUSI» (YTJIYBJIEHHBIV YPOBEHD)
HA YPOBHE CPEJTHEI'O OBIIIET'O OBPA30BAHUS

JINMHHOCTHBIE PE3YJ/IbTATDI

B COOTBeTCTBUM C CUCTEMHO-/IeSITeTbHOCTHBIM TOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsl TpefMeTa «XUMHs» Ha YypOBHe cpefHero o0iiero obpa3oBaHus
BbI/Ie/IeHbl C/IeYIOIIe COCTaBJ/ISION[He: 0CO3HAHHE 00YUarOIMMHCS POCCUMCKON TpaXkIaHCKOMH
WJEHTUUHOCTHA; TOTOBHOCTh K CaMOpa3BUTHUIO, CaMOCTOSITE/IbLHOCTM U CaMOOIIpe/ie/IeHUIo;
Ha/uuve MOTHBAlUM K  OOyueHHWI0; TOTOBHOCTb U  CIIOCOOHOCTb  OOYyYarOIUXCs
PYKOBO/ICTBOBAThCsSl TMPUHATHIMM B OOIIECTBE TpaBWIaMH W HOPMaMH TIOBEJIeHHS; HaTuuue
TIPABOCO3HAHUS, IKOJIOTUUECKOM KY/IbTYPhI; CIOCOOHOCTh CTAaBUTh 11€JIU U CTPOUTH KU3HEHHbIE
TIJTaHBL.

JINYHOCTHBIE Pe3y/IbTaThl OCBOEHUS TIPeMeTa «XUMHs» OTPaXKaroT C(HOPMUPOBAHHOCTh
OTbITA MO3HABaTebHOW U MPAKTUUECKOU /IesiTe/IbHOCTH 00yUaroIuxcsl B MpoLiecce peair3alun
obpa3oBaTe/ibHOMU JeTeTbHOCTH.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS TIpeJMeTa «XUMHSI» OTPaKatoT ChOPMHUPOBAHHOCTD
OTIbITa TI03HABATeIbHOU U MPAKTUYeCKON [IeSITe/TbHOCTH 00YJaroIIXCsl B TIPOLIeCCe pean3aliuu
oOpa3oBaresibHOM [1eSTeTbHOCTH, B TOM YKCJ/Ie B UaCTH:

1) rpa)KgaHCKOr0 BOCITUTAHUS:

0CO3HaHMsI 00yUarOIIMMUCS CBOMX KOHCTUTYL[MOHHBIX TPaB U 00sS3aHHOCTEH, YBa)KeHUsI
K 3aKOHY U ITPABOIOPSAKY;

TIpeJiCTaB/ieHss O COL[MA/TbHBIX HOPMax M TpPaBWIaX MEXTUUYHOCTHBIX OTHOIIEHUH B
KOJ/IEKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPUECKOU JIesITe/TbHOCTY TIPY CO3/IaHUM yUeOHBIX TIPOEKTOB,
pellieHrH yueOHbIX U TT03HaBaTe/IbHbIX 33/]a, BLITIOJTHEHUM XUMHUUYEeCKUX SKCTIePUMEHTOB;

CIOCOOHOCTH TOHWMAaTh W TIPUHMMAaThb MOTHBBI, HaMepeHWs, JIOTUKY W apryMeHThI
JIPYTUX TIPY aHa/Iu3e pa3/TMUHbIX BUJJOB YUeOHOU [iesiTe/TbHOCTY;

2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

1[eHHOCTHOTO OTHOLIeHUsT K WCTOPUYECKOMY W HAyYyHOMY HaC/lIe[JUI0 OTeYeCTBEHHOU
XUMUUY;

yBa)KeHHsI K TIpPOLleCCy TBOpYecTBa B 00/1aCTH TeOpUM U TIPAKTUUYECKOTO TIPUIOXKEHUS
XUMUW, OCO3HaHWS TOTO, UTO JaHHbIe HAyYKU €CThb pe3y/bTaT JIUTeNbHBIX HaOIH0/IeHuH,
KPOTIOT/IMBBIX SKCIIEPUMEHTA/IbHbIX TTIOMCKOB, TOCTOSTHHOTO TPY/la YUEHBIX U MPAKTHUKOB;

VWHTepeca W TIO3HAaBaTe/NbHBIX MOTHBOB B TIOJIyUeHHH U TIOC/EAYIOIEM aHaju3e
vH(MOpMaLMH O TIePe/IOBBIX JOCTH)KEHHSAX COBPEMEHHOMN 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBE/IeHNUST;

CIIOCOOHOCTH  OLIEHWBaTh CHUTYallUW, CBsS3aHHble C XWUMHWUECKUMH SIBJIEHUSIMH, U
MPUHMMAaTh OCO3HAHHbBIE pellleHNs, OPHEeHTUPYSICb Ha MOpaJbHO-HPAaBCTBEHHble HOPMBI U
LEHHOCTH;

TOTOBHOCTH OI|eHWBaTh CBOE TIOBe/leHHWe U TIOCTYNKKM CBOWX TOBapHINed C IMO3ULUN
HPABCTBEHHBIX U TTPABOBBIX HOPM U C YUETOM OCO3HAHUSI TIOC/Ie/ICTBUM TIOCTYIIKOB,
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4) hpopMupoBaHUsi KY/JIbTYPbI 3J0POBbS:

MOHMMaHMsI IIeHHOCTeH 370poBOro u 0Oe3omacHoro obpas3a >KU3HU, HEoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PH3UYeCKOMY U IICUXUYeCKOMY 3[I0POBBIO;

co0OJtro/IeHNst TIpaBUI 0e30TacHOTO OOpallleHus1 C BelecTBaMd B OBITY, TIOBCEAHEBHOM
JKU3HH, B TPY/IOBOM JIeATebHOCTH;

MOHMMaHUs L[eHHOCTU TIPaBWI WHJUBHYaJbHOTO U KOJUIEKTUBHOrO 0Oe30rmacHOro
TIOBeJIeHUsI B CUTYALUsX, YTPOXKAIOLMX 3/J0POBLIO U >KU3HU JTHO/IeH;

0CO3HaHUS TIOC/IeICTBUI U HENpUSTHs BPeAHBbIX TIpUBbIUeK (yroTpebieHUs aaKoroJis,
HapKOTHKOB, KYpeHUsl);

5) TPyAOBOr0 BOCIIUTAHHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Ie[J0BaTeNbCKON esaTeIbHOCTH,
0011]eCTBEHHO I10J1€3HOM, TBOPUECKOH U IPYTUX BUAAX [eSTeTbHOCTH;

YCTAHOBKM Ha AaKTHBHOE yuyacTHe B peIIeHWHM TPAKTUYeCKUX 3a/jau COLUa/TbHOMN
HarpaB/IeHHOCTH (B PAMKax CBOEr0 KJacca, MIKOJIbI);

WHTepeca K MpPaKTUUeCKOMY W3yueHHWI0 Mpodeccuii pa3MuHOro pojia, B TOM YHC/Ie Ha
OCHOBe TIPUMeHeHHs TPeJMeTHbIX 3HAaHU T10 XUMUH;

yBa)KeHHUS K TPYAY, JIOASIM TPy/Za U pe3yibTaTaM TPY/0BO [1esiTe/IbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOODY WH/AWBUAYaIbHOW TpaeKTOpUM 0Opa30BaHus,
Oyayiiel mpodeccry U peanM3aliyd COOCTBEHHBIX KM3HEHHBIX TJIAHOB C YUETOM JIMUHOCTHBIX
WHTEPeCcoB, CII0COOHOCTel K XUMUHM, MHTePeCOB U MOTpeOHOCTel 0011jecTBa;

6) 9K0/I0rNYeCcKoro BOCIIUTAHHUS:

9KOJIOTMUECKH 1]e/1ec000pa3HOro OTHOIIEHUS K MPUPO/ie KaK UCTOUHHUKY CYI[eCTBOBaHUS
>KU3HU Ha 3eMJie;

TTOHUMaHMUs T7100a/TbHOTO XapaKTepa KOJ0TMUeCKUX MpobsieM, BIUSHUS SKOHOMUYECKUX
TPOLIeCCOB Ha COCTOSTHHE TIPUPOJHOM U COL[MATbHOM Cpe/ibl;

0CO3HaHUSI He0OXOIMMOCTH HMCITI0/Ib30BaHUSI JOCTH)KEHUM XUMUU ZIJ1s1 PellleHHs] BOTIPOCOB
PaLMOHA/IBHOTO MPUPO/IOTI0JIb30BaAHUS;

aKTUBHOTO HEMpUSTHs AeHCTBUH, TIPUHOCSIIUX BpeJ OKPY>Karollel NMpUPOAHOU cpeje,
yYMeHHMsI TTPOTHO3UPOBAaTh Heb/IaronpusiTHbie 3KOJOTHUECKHe TOCTIeACTBUS TMpeAIPUHUMaeMbIX
JleMICTBUM U Npe/IOTBPALLaTh UX;

Ha/IMuMsi Pa3BUTOTO 3KOJOTMUECKOTO MBIIIEHHS], JKOJIOTUUeCKOW KY/IbTYPhl, OIbITA
JesITeTbHOCTH  9KOJIOTUYEeCKOM — HarpaB/IeHHOCTH, YMeHHsI DPYKOBOJCTBOBAaTbCSI WMH B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN U COIMA/ILHOM TIPaKTHKe, CIIOCOOHOCTU Y yMEHUsI aKTUBHO
TIPOTHUBOCTOSTH U/I€0JIOTHH XeMOohoOouw;

7) IeHHOCTH Hay4YHOT0 MO3HAHMA:

MHUPOBO33DEHUs], COOTBETCTBYIOIIEIO COBPEMEHHOMY YDOBHIO Da3BUTHSI HayKu U
00111eCTBEHHOM MPaKTUKY;

TIOHUMAaHUs CrielM(UKH XVUMHUM KaK HayKd, OCO3HaHUSI eé poiu B (HOPMUPOBAHUH
Pal[MOHA/TBHOTO HAYYHOTO MBIIIUIEHUS, CO3/JaHUM 11eJIOCTHOTO Mpe/ICTaB/IeHUsI 00 OKpY»Karolem
MHpe KakK O eJWHCTBe TIPUPOZbI W YesioBeKa, B TMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTeM U
pelieHny TIpob/ieM CoXpaHeHUsI TTPUPOHOTO PaBHOBECHS;

yOeXXIEHHOCTH B 0CO0OM 3HAUMMOCTH XWUMHHU JIJIT COBPEMEHHOUW IMBUIU3ALIUU: B €&
T'YMaHUCTUYECKOW HAarpaB/IeHHOCTU W Ba)KHOW DPOJM B CO3/j@aHUM HOBOM 0a3bl MaTepuaibHOU
KY/JIbTYPBI, B pellieHnH r100aibHbIX TPO0IeM YCTOMUMBOTO pa3BUTHS YeJIOBEUECTBA — ChIPbEBOM,
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SHEepreTUUeCKOM, TMIIeBOM U 9KOJOrMUecKol 0e30MacHOCTH, B Pa3BUTUM MeAULIVHEI,
obecrieueHNH YCJIOBUM YCITEIITHOTO TPYy/la U 3KOJOTUUECKH KOM(POPTHOM >KU3HU KaXKJ0r0 WieHa
o0111eCTBa;

€CTeCTBeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMaHUSI CYIL[HOCTA METOJOB T[I03HaHUS,
HCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKax, ClIOCOOHOCTH MCIT0/Ib30BaTh IMO/yvaeMble 3HAHUS ISt
aHa/mm3a U OOBSICHEHUs SIBJIEHUM OKPY)KaroIllero MHUpa W TIPOUCXOJSIIMX B HEM H3MeHeHUH,
yMeHHus1 fiefiaTb 000CHOBaHHbIE 3aK/TFOUeHHSI HA OCHOBe Hay4YHbIX (DAaKTOB ¥ UMEFOIIUXCS JaHHBIX
C LIe/bIO TTOTyUeHUsl JOCTOBePHBIX BBHIBOJIOB;

CIIOCOOHOCTH  CAMOCTOSITE/IBHO UCII0/Ib30BaTh XWMHUUECKHe 3HaHUsSl [JIi  peLleHUs
1po0JieM B peaibHbIX )KU3HEHHbIX CUTYaLUsX;

MHTepeca K M03HaHHI0, UCCTIe/|0BaTebCKOM 1esTeIbHOCTH;

TOTOBHOCTA WM CIIOCOOHOCTH K HeIpephIBHOMY 00pa30BaHMI0 M CaMO00pa30BaHMIO, K
aKTHBHOMY TIOJTyYeHUIO HOBBIX 3HaHUM 10 XUMHUM B COOTBETCTBUM C >KW3HEHHBIMHU
MOTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTsM TpyJa B pasiuuHbIX cdepax mpodeccroHaabHON
JesITeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MeTtarnpegMeTHbIe Pe3y/bTaThl OCBOEHHUS MPOrpaMMbl 10 XMMHHM Ha YPOBHE CpPeJHEero
o011iero o6pa3oBaHUs BK/IIOUAKOT:

3HauMMble [/ (HOPMHUPOBAHKMS MHPOBO33pPEHHsI 00YYAIOIIUXCA MEXAUCIUIIMHAPHBIE
(MeXXTipeIMeTHbIE) 00LIeHayUHbIe TTOHSATHS, OTPAKaloII1e 11e/I0OCTHOCTh HAYYHOW KapTHHBI MHPa
U CrieludUKy MeTO/IOB TI03HAHMsI, UCTI0/Ib3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO,
SHEprusl, SIBJIEHHUE, MPOLECC, CUCTeMA, HAyUHbIA ()aKT, TPUHILUI, TUIOTEe3a, 3aKOHOMEPHOCTh,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/I0IeHe, U3MepeHKe, SKCIIEPUMEHT U IpyTHe);

yHUBepCa/lbHble  yuebHble  [JeMcTBUS  (TI03HABaTe/lbHble,  KOMMYHHUKaTHBHBIE,
peryisTuBHbIe), obecreunBamoide (GopMUpOBaHHe (GYHKI[MOHAJBHOH TPAMOTHOCTH U
COL[Ma/IbHOM KOMITeTEHIMH 00yYaroIuXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  MCIO/Ib30BaTh ~ OCBOEHHbIE  MEXJUCLIUTUIMHAPHBIE,
MHPOBO33DEHUECKHE 3HaHWsA M YHUBEpCajbHble yueOHble [eHCTBUS B TI03HABATe/bHOW MU
COLIMa/IbHOM TPaKTHKe.

MertanpeMeTHbIe DPe3y/bTaThbl OTPa)KAIOT OBJ/IAZIEHHe YHUBEPCATbHBIMU YUeOHbIMU
M03HaBaTe/IbHbIMUA, KOMMYHUKATUBHBIMU U PETY/IATUBHBIMU I€HCTBUSIMH.

ITo3HaBaTe/bHbIE yHHBeEpPCaIbHbIe yUeOHbIe el CTBUSA

1) 6a30BbBIe JIOTHYECKHE ACHCTBUSA:

CaMOoCTOsITe/IbHO (OPMY/IMPOBAaTh U aKTyalau3upoBaTh MpobieMy, paccMaTpUBaTh eé
BCECTOPOHHE;

orpeZiesisiTh LieJid JIesiTe/IbHOCTH, 3aZlaBasi MapameTpbl U KPUTEPUU MX [JAOCTHDKEHUs,
COOTHOCHUTB Pe3y/bTaThl AeTeTbHOCTH C TIOCTaBIeHHbIMU 11eJISIMU;

WCIOMb30BaTh MPU OCBOEHWM 3HAHUW TPUEMBI JIOTUUECKOTO MBIIIEHUS: BbIJEATh
XapaKTepHble TIPU3HAKKM TIOHSTUM U  yCTaHaBAMBaThb UX B3aUMOCBSI3b, UCI0Jb30BaTh
COOTBETCTBYIOILME TIOHATHUS JJ1s1 00bsICHEHUS OT/IeTbHBIX (DAKTOB U SIBJIEHUH;
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BbIOMDAaTh OCHOBaHUS W KPUTEPUM [/ KIacCU(PUKAIIMA BeIlecTB U XUMHUYeCKUX
peakLui;

yCTaHaB/IMBaTh MPUUMHHO-C/Ie/ICTBEHHBIE CBS3U MEXXY M3yUaeMbIMU SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHe PacCyX[eHusi (MHAYKTHBHbIE, [eAyKTUBHbIe, TIO0 aHAJOTUM),
BBISIB/ISITh 3aKOHOMEPHOCTH U TIPOTHBOpPEUMsi B pacCMaTpHBaeMbIX SIBJIeHUsX, ()OpMY/IMPOBATh
BBIBO/IbI U 3aK/TFOUEHHUSI;

MPUMEHSITh B MPOLeCCe MO03HaHUSI MUCI0/Ib3yeMble B XMMHUU CUMBOJIMUECKUE (3HAKOBBIE)
Mo/ieJid, peoOpa3oBbIBaTh MOZe/TbHbIe TPe/ICTaBIeHUs — XUMUUeCKUN 3HaK (CHMBOJI) 37IeMeHTa,
xuMuyeckass ¢Gopmysa, ypaBHeHHMe XHWMHUeCKOM peaklUd — TIpM pelleHUd Y4eOHbIX
T03HaBaTe/bHbIX U MPAKTUUeCKWX 3ajiau, TIPUMeHSITb Ha3BaHHble MOJe/bHbIe TMpefCTaB/eHus
JJ1sI BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB M3yuaeMbIX BeI|eCTB U XMMUUeCKUX PeaKLiUid.

2) 0a3oBbIe MCC/IeI0BATE/IbCKHE JeHCTBHA:

BJIafieTb OCHOBaMH METO/I0B HAyYHOT'0 TI03HAHUS BeIlleCTB U XUMUUECKUX peakiuii;

dbopMynvMpoBaTh L€l W 3a/lauyd  MCC/Ie[0BaHUS, WCIIONb30BaTh TOCTaBJeHHbIE U
camoCTosITe/IbHO c(hOPMYJ/IMPOBaHHbIE BOIPOCHI B KaueCTBe MHCTPYMEHTa IMO3HaHUSl U OCHOBbI
J71s1 pOPMUPOBaHUSI TUIIOTe3bI 10 TPOBEPKe MPaBU/ILHOCTU BbICKa3bIBAEMbIX CYK/EHU;

B/Ia/leTb HaBbIKAMM CaMOCTOSITE/IbHOTO T[JIAaHUPOBaHUSI U TIPOBeJieHUs] yueHUYeCKUX
9KCTIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHsI HaO/IF0/IaTh 3a XOZOM ITPOIecca, CaMOCTOSITE/TbHO
TPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMY/IHMPOBaTh O00O0OIEHWS W BBIBOJbI OTHOCHUTE/LHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB MCC/Ie[JOBAHUs, COCTAB/IATh 0OOCHOBAaHHBIN OTUET O TIPO/Ie/IaHHOU
pabore;

npuobpeTaTb OMBIT YyUeHUUeCKOW WCC/e/[0BaTe/lbCKOW U TIPOEKTHOM [JiesATeTbHOCTH,
TIPOSIB/IATE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METO/IOB pellleHust
MPAKTUUeCKUX 3a/au, MPYMEeHEeHUI0 Pa3/IMUHbIX MeTO0B MTO3HAHUSI.

3) pabora ¢ uHdopmaruei:

OPHEHTUPOBAaTbCS B pa3lMUHbIX HMCTOYHMKAX HWHGOpPMauuy (Hay4HO-TIOMYyJ/sipHast
JUTepaTypa XMMHYECKOTO COZIep>KaHusi, CIpaBOYHble T0CO0OUs, pecypchbl VHTepHeTa),
aHa/IM3UpPOBaTh HWHGMOPMALIMI0 Ppa3/MuYHbIX BUAOB W (OpPM TIpeACTaB/ieHHs], KPUTHUYECKU
OLIeHUBATh €& I0CTOBePHOCTb Y HEMIPOTUBOPEUUBOCTH;

dbopMysiMpoBaTh 3arpockl W TIPUMEHSITh pa3/IMuHble MeTOZbl MpU TOHCKe U oTOope
vH(bopMari, HeoOX0JUMOM [I7Is BLITIOJTHEHUST YUeOHBIX 3a/]au OTIpe/[eIEHHOTO THIIa;

nprobpeTaTh OMBIT WCI0/Ib30BaHUs WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX T€XHOJIOTHH U
Pa3/IMUHBIX TTOUCKOBBIX CHUCTEM;

CaMOCTOSITe/THO BBIOMPATh ONTUMabHYIO (hOpMY TpeiCcTaB/ieHUss HHPOPMaIUK (CXeMBbl,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U IPDYTHE);

WCMO/Ib30BaTh HAy4HbIM $3bIK B KaueCcTBe CpeACTBA IPH paboTe € XWUMUYECKOH
vHbopMaleli: TPUMEHSITh MeXIpeAMeTHble ((dU3UUecKHe YW MaTeMaTU4ecKue) 3HakKu U
CUMBOJIBI, HopMyIibl, abOpeBUAaTyPbl, HOMEHK/IATYPY;

KCII0/1b30BaTh 3HAaKOBO-CUMBOJIMYECKHe CPe/ICTBA HaTJIsiJHOCTH.

KoMMyHHUKaTHBHbIe yHHBepCa/ibHbIe yueOHbIe /|efiCTBUA:
3a7laBaTh BOTIPOCHI TI0 CYIIIECTBY 00CY>K/[aeMOl TeMbI B X0/l [Uajiora U/Uiu JUCKYCCHH,
BbICKa3bIBaTh WjleHd, (HOPMYIMPOBAaTb CBOM TPEJJIOKeHHUS OTHOCUTE/bHO BbIIOTHEHUSs
Tipe/i/IoXKeHHOU 3a/iauu;
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BBICTYNAaTh C Tpe3eHTalyeld pe3y/bTaTOB M03HABATe/bHOW JeSITe/IbHOCTH, MOJyUeHHbIX
CaMOCTOSATeJIbHO WIA COBMECTHO CO CBEPCTHUKAaMW TIPDU  BBITIOJIHEHUM XUMHUYECKOT0
9KCTIepUMEHTa, TIPAaKTHUeCKOW paboThl 10 HCC/IeOBAaHUIO CBOWCTB W3y4yaeMbIX BeIIeCTB,
peanmu3anuy yueOHOro TpoeKkTa, U (HOPMY/IMPOBATh BLIBOZBI 1O pe3y/bTaTaM IPOBEJEHHBIX
WCCJIeIOBaHUM TTyTEM COT/IaCOBaHMSI MO3ULIUI B X0/ie 00CyKIeHust U 00MeHa MHeHUSIMU.

PerynssTuBHBbIe yHHBepca/ibHbIe yueOHbIe /|efiCTBHUA:

CaMOCTOSITEe/IbHO TJIAaHUPOBaTh U OCYIIECTB/ATh CBOK TO3HABaTe/bHYIO [eATelbHOCTb,
oripefiesisisi eé LIeld M 3aJjaud, KOHTPOJIMPOBATh W 0 Mepe Heo0XOJUMOCTH KOPPEKTHPOBaTh
Tipe/jlaraeMblid aJITOPUTM [IeMCTBUI TIPY BBITIOJIHEHWM yueOHBIX M MCC/Ie/[0BaTebCKUX 3a/au,
BbIOMpaTh Hanbosiee 3peKTUBHBIN CITOCOO UX PelIeHHs C YIETOM TMOTyYeHUs] HOBBIX 3HAaHUH O
BelllecTBax U XUMUYECKUX peakLUsX;

OCYILIeCTBJISITh CAMOKOHTPO/Ib [lesiTe/IlbHOCTH Ha OCHOBE CaMOaHain3a U CaMOOLIeHKH.

INMPEAMETHBIE PE3YJ/IbTATbBI

[TpeameTHbIe pe3y/ibTaThl OCBOEHUS MPOrPaMMbI TI0 XUMHUU Ha Yriy0/iEHHOM YpPOBHE Ha
ypOBHe cpefHero o0mjero obpa3oBaHUsl BK/IHOUAIOT Crielidpuueckre s yueOHOro rpeameTa
«X¥UMUs» HayyHble 3HaHUS, YMEHWS U CIOCOOBI AeHCTBUN TIO OCBOEHUWIO, WHTEpIpeTaluu U
rpeo0Opa30BaHUI0 3HAHUWM, BU/IBI [eATeLHOCTU TI0 TIOMyUeHHI0 HOBOTO 3HAHUS M NTPUMeHEeHUI0
3HaHWM B PAa3/MUHBIX y4ueOHBIX CHUTyallUsiX, a TaKKe B peallbHbIX J>KU3HEHHBIX CHUTYaLUsiX,
CBSI3aHHBIX C XMMHel. B mporpamMme 1Mo XWUMWU TIpe]METHbIe pe3y/bTaThl TpPeZCTaB/IeHbI 10
rofiaM U3yueHwsl.

10 K/TACC

ITpeameTHBIe pe3y/bTaThl 0CBOEHUs Kypca «OpraHnueckasi XUMHsI» OTPaXkaroT:

c(OpMUPOBAHHOCTL TIPE/ICTaB/IE€HUI: O MeCTe UM 3HAaUeHWU OpraHUueckol XHWMHUM B
CHICTeMe eCTeCTBeHHBIX HayK M e€ PO/ B 00ecrieueHUH yCTOWUMBOIO Pa3BUTHS Ye/IOBEUeCTBa B
peleHuH MpobJieM 3KO/IOTMUeCKOM, SHepreTHUecKOW M THUIeBOW 0e30MacHOCTH, B Pa3BUTHH
MeJULIMHBI, CO3/JaHUM HOBBIX MAaTepUasioB, HOBBIX WMCTOYHHMKOB 3HEPrMU, B 00ecrieyeHuM
paLMOHA/BHOTO TIPUPO/IOTIO/H30BaHMs, B ()OPMHUPOBAaHWM MHPOBO33peHHs1 U 00I1el Ky/IbTyphI
yesioBeKa, a TaKKe JKOJ0ThYecKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0pPOBBIO H
TPUPOJHOM CpeJie;

B/a/leHUe CHUCTeMOM XMMHUYeCKUX 3HaHWW, KOTOpas BKJ/IOUaeT: OCHOBOIOJararolye
TIOHATUSI — XUMUUYECKUM S371eMeHT, aToM, $iZI[p0 U 3/eKTpoHHasi obosjiouka aToma, s-, p-, d-
aTOMHbIe OpOWTaNM, OCHOBHOE U BO30Y)KAEHHOE COCTOSHHMSI aTOMa, TMOpPHAW3alvsi aTOMHBIX
opbuTaneid, WOH, MOJIeKy/a, BaJeHTHOCTb, 3/eKTPOOTPHULATEIbHOCTh, CTereHb OKUC/IeHUS,
XUMUYecKass CBsi3b, MOJIb, MOJIIPHas Macca, MOJISIpHbIM 00BEM, Yr/IepOAHbIN  CKesieT,
(dyHKI[MOHA/bHAsL TPYIINa, pajuKana, CTPYKTYpHble (opmysbl (pa3BEPHYThie, COKpAIlEHHBbIE,
CKeJleTHble), M30MepHsl CTPYKTYpHas U TMPOCTPaHCTBeHHasi (reoMeTpuueckasi, ONTHYecKas),
Y30Mephl, FOMOJIOTUUECKWN Psifl, TOMOJIOTH, YIJIeBOJOPO/bl, KUCAOPOA- U a30TCojepiKaljue
OpraHuyeckyde COeJVHEeHHs, MOHOMep, MO/JUMep, CTPYKTYpHOe 3BeHO, BBICOKOMOJEKYJsSpHble
COeZIMHeHUs; TeOPUU, 3aKOHBI (repuoanyeckuid 3akoH [I. V. MeHpeneeBa, Teopusi CTPOEHUS
opraHuyeckux BeilectB A. M. bByTiiepoBa, 3aKOH COXpaHeHMs MacChl BeIleCTB, 3aKOH
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COXpaHeHWs W TIpeBpallleHUsi SHepPruyd ITIPpU XUMHUYECKUX peaklUsixX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33peHUeCKUe 3HaHWs, Jie)kalllie B OCHOBe MMOHWMaHUs
MPUUMHHOCTU W CUCTEMHOCTM XUMHUUECKUX SIBJIeHWM; TIpe/CTaB/ieHusi O MeXaHHW3Max
XUMUUECKUX peakldd, TepMOJUHAMUUEeCKMX U KUHEeTUYeCKUMX 3aKOHOMEpDHOCTAX UX
MPOTeKaHUs], O B3aMHOM BJIMSTHUM aTOMOB U TPYMI aTOMOB B MoJieKyJjaxX (MHAYKTUBHbIA U
Me3oMepHbIi 3¢ dekThl, opueHTaHThl I 1 Il poza); dakTonoruueckre CBefieHUs] O CBOMCTBaX,
CoCTaBe, MoJIyuyeHnH ¥ 6e301macHOM HCTI0Ib30BAHMNY Ba’KHEHMILINX OPraHUYeCKUX BelecTB B ObITY
U TpPaKTUUeCKOW JesTeNbHOCTA UesoBeKa, OOL[MX Hay4HbIX TMPUHLUAINAX XUMHAYEeCKOTo
TIPOM3BO/ICTBA (Ha ITpUMepe MPOU3BO/ICTBA MeTaHOJ1a, ITepepaboTKu HeTH);

chOpMHPOBAaHHOCTh ~ YMEHUM:  BBLISBASTH ~ XapaKTepHble  TMPU3HAKU  TIOHSTUH,
yCTaHaB/IMBAaTbUX B3aUMOCBS3b, HCII0/Ib30BaTh COOTBETCTBYIOIME TIOHSATUS TIPU OMUCAHUHU
COCTaBa, CTPOEHUSI U CBOMCTB OPraHUUeCKUX COeUHEeHU;

c(OPMHPOBAHHOCTb YMEHUIA:

WCII0/Ib30BaTh  XUMHUUECKYHD CUMBOJIUKY [iISl  COCTaBJeHUS MOJEKY/ISIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHBIX) (POPMY/ OpraHu4eCKUX BelecTs;

COCTaB/SITh ypaBHEHUSI XUMMWUECKUX peakluil UM PpacKpblBaTb MX CYILIHOCTb:
OKHC/IUTETbHO-BOCCTAHOBUTE/NBHBIX ~ Peakluil  MOCPeJCTBOM COCTaB/IeHUS  3/IeKTPOHHOTO
OamaHca 3TUX peakUWd, peakUWd HMOHHOrO OOMeHa TYTEM COCTABAEHHSI WX TIOJNHBIX U
COKPAII[EHHBIX MOHHBIX YPaBHEHU;

W3rOTaB/IMBaTh MOZE/NW MOJIEKY/T OpPraHUUeCKHWX BeIecTB [/ W/UIIOCTpAl[uM UX
XUMHUYECKOT0 ¥ TIPOCTPAHCTBEHHOTO CTPOEHHUSI;

chOpMHPOBAaHHOCTbL ~ yYMEHW:  yCTaHaB/IWMBaThb  MPUHAJJIEKHOCTb  M3YyUEHHBIX
OpraHMuecKHWX BeIIecTB MO KX COCTaBy M CTPOEHUIO K Orpe/enéHHOMY K/acCy/Tpyrmmne
CoeJMHEHMH, JaBaThb UM Ha3BaHMs MO cucteMathyeckoid HomeHknarype (IUPAC) u npuBoauTh
TpUBMA/IbHbIE HAa3BaHUs [Jis OT[e/bHbIX Tpe/CTaBUTelell OpraHUuUecKHUX BellecTB (3TUJIEH,
al|eTUIeH, TOJyOJ, TJIULIepUH, STUIeHT/IUKO/b, (eHos, (opManbierus, aleTanberu/], aleToH,
MypaBbUHasl KUCJIOTa, YKCYCHasl KUC/IOTa, CTeapUHOBAsi, OJIeMHOBasl, MaJlbMUTUHOBAasE KUCJ/IOTHI,
TJIMLWH, aJlaHdH, MasbTo3a, (PyKTO3a, aHWIWH, JUBUHW/I, U30TPeH, XJIOPOTIpPeH, CTUPOJ U
Aipyrue);

chOpMHPOBAaHHOCTh YMEHUs OIpeie/IiTh BUJ] XUMHUUYECKOW CB3M B OpPraHUUeCKUX
coeuHeHUsIX (KOBasleHTHasl U MOHHasI CBsI3b, O- U M-CBSI3b, BOAOPO/JHAs CBSI3b);

chOpMHPOBAHHOCTh YMEHUsI TIPUMEHSTb T0JIO’KeHUSI TeOpPUM CTPOEHUsI OpraHUuecKHUX
BeriectB A. M. bytniepoBa i1 0ObsICHEHHMsS] 3aBUCMMOCTHA CBOMCTB BeIIIeCTB OT MX COCTaBa U
CTPOEeHMUS;

cOpMHUPOBAHHOCTbL YMEHUM XapaKTepu30BaThb COCTaB, CTpoeHHe, (uU3NUYecKhe U
XUMHUUECKUe CBOMCTBA TUMMMUHBIX TIPeJCTaBUTe el pa3/InUHbIX KJ1aCCOB OPTaHUYeCKHX BelljeCTB:
aJIKaHOB, LIMKJIOA/KaHOB, aJIKeHOB, a/Ka/MeHOB, alKWHOB, apOMaTHYeCKUX YTJIeBOJOPO/OB,
CTIUPTOB, a/b/leTU/I0OB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTBIX U CIOKHBIX 3(HPOB, JKUPOB,
HUTPOCOEIMHEHWI U aMUHOB, aMUHOKHUCIIOT, O/TKOB, YT1eBOZOB (MOHO-, IU- U TIOJTUCAXapHU/IOB),
WUTIOCTPUPOBaTh TeHETUUeCKYH0 CBSI3b MeXJy HUMU ypaBHEHUSIMU COOTBETCTBYIOIIUX
XUMUUECKUX PeakLUi C UCT0/b30BaHueM CTPYKTYPHBIX (OpMYJI;

chOpMHPOBAaHHOCTL yMeHHUsI TIOATBeP)KJaThb Ha KOHKPETHbIX TpUMepax XapakTep
3aBUCUMOCTH PeaKI[MOHHON CroCOOHOCTU OpraHWYeCKUX COeAVMHEeHWM OT KpPaTHOCTH M THUIIa
KOBaJIeHTHOH CBsi3U (O- U T-CBSI3H), B3aMMHOT'O BJTUSTHUSI aTOMOB U T'PYTITT aTOMOB B MOJIeKy/iax;
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c(OpMHPOBAHHOCTh YMEHUSI XapaKTepU30BaTb HCTOUHUKW YT€BOJOPOJHOIO ChIPbsi
(HedTb, TPUPOJHBIN Ta3, yrosib), COCOObI ero TepepaboOTKU M TPAKTUYeCKOe TPUMeHeHUe
MIPO/IYKTOB T1epepaboTKy;

c(OPMHUPOBAHHOCTb BJIA/IEHUs] CUCTEMOW 3HAHWN O eCTeCTBEHHO-HAayUHbIX MeToZax
MO3HaHWsST — HAOMIOJeHUH, W3MepeHWd, MOJeNMPOBaHNY, SKCIiepuMeHTe (peasbHOM W
MBIC/IEHHOM) M YMeHUs1 IPUMEHSATb 3TH 3HaHUS;

chOpMHPOBAaHHOCTb ~ YMEHMUsSI  [PUMEHSITHOCHOBHbIE  OIMepaliii  MBICJIUTEIbHON
JiesTeTbHOCTU — aHalu3 W CHUHTe3, CpaBHeHMWe, 0000lleHHWe, CHUCTeMaTU3allyio, BhIsSB/IEHUE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ei — /1JIs1 U3yUeHUsl CBOMCTB BeLeCTB U XMMUUYECKUX peakLuii;

Cc(OPMHUPOBAHHOCTb YMEHUM: BBISIB/ATH B3aUMOCBSI3b XUMUUECKHUX 3HAHUM C TIOHATUSIMU
Y TIpe/ICTaB/IeHUSIMU [IPYTUX €eCTeCTBEeHHO-HAYYHBIX TIpeJMeTOB [ 0Oojiee OCO3HAHHOTO
MOHMMaHUs CyLIHOCTU MaTepUalbHOrO eMHCTBA MHPA, MCIO/b30BaTh CUCTeMHbIE 3HAHHUS 10
OpPraHWYeCcKOW XUMUH [Jisi OOBSICHEHHSI Y TIPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIUX eCTeCTBeHHO-
Hay4dHYO IIPUPOAY;

chOpMHPOBAHHOCTh YMEHMi: TPOBOJUTH pacuéThl IO XUMHUUeCKUM ¢GopMyniaM |
ypaBHEHUSIM XUMHUECKUX peaki[Uil C MCII0/b30BaHWeM (pU3nuecKux BeqUUdH (Macca, 00beéM
ra3oB, KOJMYECTBO BeIlleCTBa), XapaKTepU3YIOL[MX BelllecTBa C KOJIWYECTBEHHOW CTOPOHBI:
PacuéThbl M0 HAXOXKJEHHI0 XUMHUeCKOW (OopMysbl BelllecTBa M0 M3BECTHBIM MaCCOBBIM JOJSIM
XVUMHUYECKUX 3/IeMEHTOB, TIPO/[yKTaM CrOpaHusl, TVIOTHOCTH Ta3000pa3HbIX BeIeCTB;

c(OPMHPOBAHHOCTb YMEHHI: MTPOrHO3UPOBaTh, aHAJTM3UPOBAaTh U OLEHUBATb C MO3ULUH
9KOJIOTUYeCKOU 6e30MacHOCTH TOC/IeCTBUsS OBITOBOM U TPOM3BOZCTBEHHOU [eSITeTbHOCTH
ye/ioBeKa, CBsI3aHHOW C T1epepabOTKOM BelecTB, WCII0/Ib30BaThIIONyUeHHbIE 3HAHUS [Jis
TIPUHSATHS TPAMOTHBIX PellieHuH 1Mpo6JieM B CUTYalL[UsIX, CBSI3aHHBIX C XUMUEH;

chOpMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IJIAaHUPOBaTh W MPOBOAUTb XUMUUYECKUIN
9KCIepUMeHT (TIo/lyueHue U U3yueHue CBOMCTB OpraHM4eCKUX BelleCTB, KaueCTBeHHbIe peakluu
yI/7I€BOJIOPOZIOB  Pa3/IMUHbIX KJ/aCCOB U KUCJIOPOJACOJeprKallluX OpraHUuecKux BelecTB,
pellieHWe SKCIIepUMEHTa/lbHbIX 3a/lad T0 PAacro3HaBaHHIO OpraHUUecKuX BeIlecTB) C
cobsofieHeM TipaBuU  Oe3oracHOro  oOpaijeHuss C  BellleCTBAaMH M JlabOpaTOPHBIM
obopyzoBaHueM, (GOpMyJUpPOBaTh LieJib WCC/IeIOBAHUS, TIPE/ICTABISATb B Pa3/IMuHON (opme
pe3y/bTaThl 3KCIIepUMeHTa, aHaIM3UPOBATh U OLIEHHWBATh UX [JOCTOBEPHOCTh;

chOpMHPOBAHHOCTh YMEHUI:

coOsroaTh TpaBW/Ia 3KOJOTUYECKH 11e/1lecO00pa3HOro MoBe/ieHUs1 B ObITY W TPY/0BOH
JesiITeIbHOCTU B 1Ie/IIX COXPaHeHUsi CBOEro 3/0POBbsi, OKpY)Karolllell TMpPUPOJHOM cpefbl U
JOCTH)KeHUSI eé yCTOMUMBOIO Pa3BUTHS;

0CO3HaBaTb OMACHOCTb TOKCHMUECKOTO [IeMCTBUSI Ha >KUBbIe OpPraHU3MbI OIpe/eIEHHBIX
OpraHuYecKUx BellecTB, TOHMMasi CMbIC/ roka3saTesisi I1IJK;

aHa/M3UpOBaTh  lle/leco00pa3HOCTh  TIPUMEHeHHsi  OpraHWYecKUX  BelecTB B
TIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3peHUsi COOTHOIIIeHHUsI PUCK-TI0JTb3a;

Cc(OPMHPOBAHHOCTb YMEHHWM: OCYIeCTB/ATh LieJieHarpaB/ieHHbI MOWCK XMMHUYeCKOU
vHGbOpMalM B PA3/IMUHBIX HUCTOUYHMKAX (HayuHash U yuyeOHO-HayudHasi JUTepaTypa, CpeZiCTBa
MaccoBod uHdopMmaluu, VHTepHeT W [pyrue), KPUTHUUECKU aHaJIU3UMpOBaTh XWMUYECKYHO
nH(bopMaIuto, repepabaThiBaTh €€ W WCIOIb30BaTh B COOTBETCTBUU C MOCTABIEHHOW yueOHOM
3a/iauei.

11 KJ/TACC
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IIpeameTHble pe3ynabTaTbl OCBOeHMs1 Kypca «OOIlas ¥ HeopraHhyeckas XAMUSI»
OTpa)karoT:

c(OPpMHPOBAHHOCTb  TpEACTaBlIeHUN: O  MaTepualbHOM  eJUHCTBE  MMpa,
3aKOHOMEPHOCTSX U NT03HAaBaeMOCTH SIBJIEHWH MPUPO/BI, O MeCTe U 3HaUeHWU XMMHU B CHUCTeMe
eCcTeCTBeHHbIX HayK W e€ poir B o0ecrieueHNH YCTOMUMBOTO Pa3BUTHS, B pelLlIeHHHu IpobseM
9KO0JIOTUUeCKOM, SJHepPreTUUeCckor M MUILeBOM 6e301acHOCTH, B Pa3BUTHM MeWLMHbBI, CO3JaHUU
HOBBIX MaTepuajioB, HOBBIX HWCTOYHHMKOB SHepPruM, B obecrieueHMM paLMOHAIBHOTO
TIPUPO/IOTIO/IH30BaHMs, B JOPMUPOBAHUH MUPOBO33peHUs U 0011[eil KY/IbTYphI Ue/loBeKa, a TakKe
9K0JIOTHUeCKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3ZI0POBBIO U MPUPOTHOMN Cpefie;

B/IaJlecHAe CHUCTeMOM XMMHYECKUX 3HaHWM, KOTOpas BKJIIOUaeT: OCHOBOIIOJIArarolye
TIOHSATHS — XMMHUUECKH 3/IEMEHT, aTOM, siip0 aTOMa, M30TOTIbI, 3/IeKTPOHHasi 000/104Ka aToMa, S-
, p-, d-atomHble opOWTaMM, OCHOBHOE W BO30Y)KJEHHOE COCTOSHUS aTOMa, TMOpuamM3aLus
aTOMHBIX oOpOuTanel, WOH, MOJIeKy/7a, BaJeHTHOCTb, 3J€KTPOOTPHULATEILHOCTh, CTereHb
OKHUCJIeHUsl, XUMHWUecKas CBsi3b (KOBajJleHTHas, WOHHas, MeTas/yinyeckasi, BOJOpPOJHas),
KpUCTa/l/IMUecKasi pelléTka, XMMUYecKas peaklusi, pacTBOpP, 3JIEKTPOJIUTBI, He3/J1eKTPOJIUTHI,
3/IeKTPOJIUTUYECKasl ~ AUCCOLMalusi, CTeleHb [JWCCOLMALIMM, BOJOPOJHBIM  TOKa3aTelb,
OKHCJIUTEe/b, BOCCTAHOBUTEJIb, TeTI0BOM 3¢h(deKT XUMUUeCKONW peaklih, CKOPOCTb XUMHUUECKOH
peakiuy, XUMHUeCKOe paBHOBeCHe; TEeOPpUM U 3aKOHbl (Teopus 3JIeKTPOJIUTHYECKOH
JAuccoLyanyy, rnepuoguuyeckuil 3akoH [1.V1. MeHzeneeBa, 3aKOH COXpaHEHMs] MacChl BelLleCTB,
3aKOH COXPaHeHHsl W TMpeBpallieHus] SHepruy IpU XUMHUeCKUX peakLMsiX, 3aKOH ITOCTOSTHCTBA
COCTaBa BeLeCTB, 3aKOH JIeWCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XUMUH,
MHUDOBO33peHUYeCKre 3HaHMs, JieXall[ie B OCHOBe MOHMMaHWsi MPUYMHHOCTU U CUCTEMHOCTH
XUMUUECKUX $IBJIEHWM; COBpeMeHHble TMpeJCTaBleHHs O CTPOEHUU BelecTBa Ha aTOMHOM,
VOHHO-MOJIEKY/IIPHOM U Ha/JIMOJIEKY/ISIDHOM ~ YPOBHSIX; TIpeJCTaB/AeHUs] O MeXaHU3Max
XUMUUECKUX peaklWi, TepMOJUHAMUUYEeCKMX U KUHEeTUUYeCKHUX 3aKOHOMEPHOCTSX MX
MpPOTeKaHWs, O XUMUUECKOM DaBHOBECHW, pacTBoOpax U  [UCIEPCHBIX  CUCTeMax;
(hakTONOTMUECKWE CBE/IEHUS] O CBOMCTBAX, COCTaBe, MOJyYeHUU W 0e30TaCHOM HCII0/Ib30BAHUM
Ba)KHEMIINX HEOPraHWUYeCKHUX BeIIeCTB B ObITY M TIPAaKTHUECKOW [esTelbHOCTH 4YeJsIOBeKa,
00IMX HAYUHBIX TIPUHLIMIIAX XUMUYECKOTO TIPOU3BO/ICTBA;

CcOPMHPOBAHHOCTbL  YMEHHWI:  BBbISB/ATH  XapaKTepHble  TPU3HAKU  TIOHSTHUH,
yCTaHaB/IMBaTh WX B3aMMOCBSI3b, WCII0/Ib30BaTh COOTBETCTBYIOLME TOHSTHSI TPU OMUCAHWUH
HeopraHUuecKUX BelllecTB U UX TMpeBpalleHu;

chOpMHPOBAHHOCTh YMEHUSI UCMO/b30BaTh XMMUUECKYI0 CUMBOJIMKY /I COCTaBIeHUS
(opMyn BellecTB W ypaBHEHWM XWMWUUECKHX peaklui, CHCTeMaTUUeCcKyld HOMEHK/IaTypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/Je/bHBIX BeLeCTB;

c(OpMHPOBAHHOCTb yMEHHUsl OIpejesTb BaJleHTHOCTb M CTeleHb OKUC/IeHUs
XUMHUUECKUX 3/1eEMEHTOB B COEJUHEHMSX, BHJ XMMHYECKOW CBSI3U (KOBaJleHTHasi, WOHHaf,
MeTaJl/InvecKas, BOAOPOHas), TUIl KPUCTA/UTMUECKOU PEeIIETKY KOHKPeTHOIO Bell|eCTBa;

c(OpMHPOBAHHOCTb YMeHHsSI OOBSICHSITH 3aBUCUMOCTh CBOWMCTB BEIECTB OT BUJA
XUMUYECKOW CBSI3W M TUMA KPUCTA/UTMYECKOW PEIéTKH, OOMEHHBIH W JOHOPHO-aKI[eMTOPHBIMI
MeXaHU3Mbl 00pa30BaHUs KOBAaJIeHTHOU CBSI3H;

Cc(OPMHPOBAHHOCTb YMEHMM: KIacCU(ULIMPOBaTh: HeOpraHWYecKWe BelecTBa M0 HX
COCTaBy, XMMHUUECKHe peakl[My MO0 pa3/WyHbIM MpPU3HAaKaM (UMC/IYy UM COCTaBy pearupyroliyx
BeLIeCTB, TeIJIOBOMY S(¢eKTy peaklUWd, H3MEHEHHIO CTeleHeld OKUCJIEHUs 3/1eMEHTOB,
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00paTUMOCTH, yYaCTHIO KaTajau3aTopa W JpYyrue); CaMOCTOSITe/IbHO BbIOMpAaTh OCHOBaHUS U
KpUTepUU Jjisl KacCU(UKaLUK W3yyaeMbIX Bel[eCTB U XUMUUeCKUX pPeakiiuii;

chOpMHPOBAaHHOCTL yMEHHsI pacKpbiBaTb CMBICI TepuoAdvYeckoro 3akoHa [I. W.
MeHzeneeBa U /[A€MOHCTPHUPOBATh €ro  CHCTEMAaTU3UPYIOI[YIO, OOBSCHUTENBHYIO |
MPOrHOCTUYECKYHO (PYHKLIWY;

chOpMHPOBAHHOCTh YMEHMI: XapaKTepru30BaTh 3/1EKTPOHHOE CTPOeHUEe aTOMOB U UOHOB
XUMHUYECKUX 371eMeHTOB I1epBOrO—4eTBEPTOro mepuozioB Ilepuoauueckoii cucrembl [I.W.
MeHjeneeBa, UCMOJb3ys MOHATHS «3HEpreTUYecKre YPOBHU», «3HepreTUdeckue MoJypOBHUY,
«S-, p-, d-aToMHBIe OpOMTa/MM», «OCHOBHOE U BO30OY)KAEHHOe SHEpreTUuUeckue COCTOSHUS
aToMa»; OOBSICHATH3aKOHOMEPHOCTU HW3MEHEHUsT CBOWCTB XUMHUYECKUX 3JIEMEHTOB M WX
coeiHeHUM 10 neprogam u rpymnmnam [lepuoauyeckoir cucremsl [. . MeHzeneeBa, BajieHTHbIE
BO3MO)XHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHHS UX 3IeKTPOHHBIX 000/10YeK;

cOpMUPOBAaHHOCTh yMEHWIA: XapaKTepu30BaTh (OMHUCHIBATh) OOIMe XUMHUYeCKue
CBOICTBA BeILeCTB pa3/IMUHbIX K/aCCOB, TOJATBEP)KJaTh CYLeCTBOBAaHUE TeHEeTUUeCKOW CBS3U
MeXX/ly HeOpraHMn4eCKMMHU BellleCTBaMH C TIOMOILbI0 YPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKHUX
peaxliuii;

chOpMHPOBAaHHOCTh YMEHHSI PaCKPbIBaTh CYL[HOCTb: OKUCIUTE/IbHO-BOCCTAHOBUTE/IBHBIX
peakiuii MoCpe/ICTBOM COCTaBJIeHUs 3JIEKTPOHHOTO OasaHca 3THX peakLUi; peakiyii MOHHOTO
oOMeHa MyTEM COCTaB/EHHWS MX IIOJHBIX W COKpAIEHHBIX HWOHHBIX YpaBHEHWH; peaklui
TUJPOJIN3a; Peaklii KoMIuleKcooOpa3oBaHusi (Ha TIpUMepe THAPOKCOKOMILIEKCOB ILMHKA |
aIOMUHUSA);

cOpMHPOBAHHOCTbL yMeHUSI OOBSICHATH 3aKOHOMEPHOCTH TIPOTEKAHHS XUMHUYeCKUX
peakiuii ¢ yuyéTOM HX 5HEPreTUUeCKUX XapaKTePUCTHK, XapakTep H3MeHeHHs CKOpPOCTH
XMMUUECKON peakl[iy B 3aBUCMMOCTU OT pa3/IMUHBIX (PAKTOPOB, a TAaKKe XapaKTep CMelleHusi
XMMUUECKOTro PABHOBECHS T0/] BJIMSIHMEM BHEIIHUX Bo3AelicTBul (ipuHLun Jle [larenbe);

chOpMHPOBAHHOCTh YMEHUSI XapaKTepu30BaTh XMMHUUEeCKHe pPeakliu, JeKallie B OCHOBe
TIPOMBIIIJIEHHOTO TIOJyYeHUsT CEpPHOM KHC/IOThl, aMMHakKa, OOIde HayuyHble TPUHIUIIBI
XVUMUYECKUX TPOU3BO/ICTB; I1e/1lecO00pPa3HOCTh TPUMEHEeHUs] HEeOpraHWYeCKUX BelecTB B
TIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PDE€HUSI COOTHOIIIEHUST PUCK-TI0/Th3a;

c(OpMHPOBAHHOCTh B/aJIeHHWsT CUCTEMOM 3HaHWKW O MeTOZaX HayuyHOro I103HaHUs
sIBJIEHWW TPUPOABI — HaO/Mo[eHre, U3MepeHre, MO/IeIMPOBaHue, SKCIIePUMEHT (peaslbHbId U
MBICJIEHHBIN), WCIIO/b3YEeMbIX B €CTECTBEHHBbIX HayKaxX, YMEHHs TMPUMEHSTb 3TU 3HaHUS MpU
9KCTIepUMEHTaZlbHOM  MCC/IeJOBAaHUM BeI|eCTB W /i1 OOBSICHEHHSI XWUMWYECKHX sIBJIEHUH,
HMMeRIIUX MeCTO B TIPUPO/ie, MPaKTUYeCKOU /leATe/IbHOCTH Ye/IOBeKa U B MOBCeJHEBHOU JKU3HU;

c(hOpMUPOBAHHOCTb YMEHUS BBISIB/ISITh B3aMMOCBSI3b XMMHUUYECKUX 3HAHWM C TOHSATUSIMU
W TIpe/ICTaBJIeHUSIMU [JPYIUX €eCTeCTBeHHO-HAayUHBIX IIpeJMeTOB [jisi 0Oosiee OCO3HAHHOTO
TOHMMaHUsl MaTepUaIbHOIO eJUHCTBA MUPA;

c(hOpPMUPOBAaHHOCTb yMEHHs TPOBOAUTH PpaCyéThl: C HCIOIb30BaHUEM TOHSTUM
«MaccoBasi [Io/is BellleCTBa B paCTBOpe» U «MOJISIDHAasi KOHL[@HTPALUs»; MacChl BellleCTBa WU
00BbéMa rasa TIO W3BECTHOMY KOJIMUECTBY BeI[eCTBa, MacCe WM O0bEMY OAHOTO U3
YUaCTBYIOIMX B peakl[Uu BelecTB; TerioBoro 3¢dekra peaklvu; 3HaueHUs BOAOPOAHOTO
TOKa3aTessi pacTBOPOB KHUC/IOT U Ie/ioueid C M3BECTHOW CTeleHb [UCCOLMalM{; MacChl
(06béMma, KO/IMYeCTBa Bell[eCTBA) MPOJYKTa peakl[iH, ec/id OFHO U3 MCXO/HBIX BeIeCTB JIaHO B
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BUJIe pacTBOpa C OMpe/eNéHHOM MacCOBOM [0jiel pacTBOPEHHOTO BellleCTBa WM [JaHO B
130bITKe (MMeeT MPUMEeCH); IOM BbIX0/la TIPO/IYKTA PeakKivii; 00bEMHBIX OTHOIIIEHHUH ra3oB;

c(OpMHPOBAHHOCTb YMEHHUI: CaMOCTOSITE/IbHO TUIAHUPOBATh M MPOBOJUTh XUMHUUECKUH
9KCTIepUMEHT (TIpOBe/IeHHe Peakiiii MOHHOTO 00MeHa, TIOTBep)K/IeHre KaueCTBeHHOTO COCTaBa
HEOPraHWYeCKUX BeIeCTB, OTpe/ie/IeHHe CPeZibl PACTBOPOB BEIIeCTB C IMOMOIIbI0 WH/IUKATOPOB,
M3yueHWe BJUSHUS pa3MyHbIX (DaKTOPOB HAa CKOPOCTh XWMHYECKOW peaki[uH, pelleHue
9KCTIepUMeHTalbHbIX 3a7ad 1o TeMaM «Metamibl» U «HemeTauibl») ¢ cob/rOZieHreM TpaBU
Ge3ortacHOro obpailiieHrsi C BellecTBaMU M jabopaTopHBIM 0060pyzoBaHHEeM, (HOPMYIUPOBATh
1jeJib  MCCe/JOBaHMs, TIPeJCTaB/sATE B pa3iiyHoOi (opme pe3ynbTaThl IKCIIEDUMEHTa,
aHA/TU3UPOBATh U OLIEHUBATHUX JJOCTOBEPHOCTH;

c(OpMHPOBAHHOCTb YMEHHUH: COO/II0/IaTh TIPAaBHIIA T10/Tb30BaHUsT XUMUUECKOW TTOCYI0ON U
nabopaTopHbIM 000pyZOBaHUEM, OOpall[eHHs C Bel[eCTBaMH B COOTBETCTBUU C MHCTPYKIMSIMU
10 BBINOJHEHUIO J1aOOPaTOPHBIX XUMHUECKUX OITbITOB, 3KOJIOTUYECKH 11e/1IecO00pa3HOro
roBeJileHUss B OBITY W TPYZOBOM [esSTeTbHOCTH B Le/IAX COXpPaHeHHsI CBOETO 370POBbS,
OKpYy)Katollleld TIpUPOJHOM cCpefbl W [AOCTW)KEHHsI €8 YyCTOMUMBOIO pa3BUTHS, OCO3HaBaTh
OIMaCHOCTh TOKCHYECKOTO /[IeHCTBUSI Ha >KMBble OPraHW3Mbl OIpe/eéHHBIX HeOpraHuYeCKUX
BeIeCTB, TOHUMas CMbICT noka3saress [T1K;

c(OPMHPOBAHHOCTb YMEHHUI: OCYIIeCTB/ISTh Iie/ieHarpaB/JeHHbIA TMOUCK XUMHYECKOU
vHGbOpMaIMM B Pa3/IMUHBIX HMCTOYHMKAX (HayuHasi U yuyeOHO-HaydHasi JIUTepaTypa, CpeacTBa
MaccoBoW uWHbopMaluy, VIHTepHeT W Jpyrue), KPUTUYECKH aHaIM3MpPOBATbXUMUYECKYHO
nHbopMaluio, repepabaThiBaTheé W HCIO/Ib30BaThB COOTBETCTBHUM C ITOCTAaBJIEHHOWYy4eOHOMH
3a/auei.

ITPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHINA OCHOBHOI
OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

10 KJTACC
Kop ITpoBepsieMble NIpeMeTHbIe pe3y/bTaTbl OCBOEHUSI OCHOBHOM
TPOBEPSIEMOTO obOpa3oBaTe/IbHOM MMPOrpaMMbI CpeZIHero 001jero o6pa3oBaHus
pe3yJbTaTta
1 TeopeTrueckre OCHOBbI OPraHUYeCKOW XMW
1.1 CdopMHpPOBaHHOCTb  MpeACTaB/JeHUM O XUMHUECKOM  COCTaBJISIOLLer
eCTeCTBeHHOHAyYHOW KapTHHbl MHUPa, POJIM XUMHUMU B TIO3HAHUM SIBJIEHUU
npupojbl, B (OPMHUDOBAHMM MBIIIEHU W KYy/JAbTYpbl JIAYHOCTH, ee
(bYHKIMOHATBHOM TPAMOTHOCTH, HeOOXOJUMOM A/Isi PeIeHus] PaKTHUeCKUX
33/la4 U 3KOJIOTHUeCK ODOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3/I0POBBIO H
TIPUPO/THOM Ccpejie
1.2 Bnasgenve  cuctemMoM — XMMMUYeCKMX ~ 3HaHUM, KOTOpas  BKJIIOYaeT:
OCHOBOMOJIararolye TIOHATUS (Monekyia, BaJIEHTHOCTD,
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3/1eKTPOOTPULIATE/IbHOCTb, CTeMeHb OKUC/IEeHUs,, XUMHUUYeCKasi CBSi3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM, YI/IepOZAHbIN CKeseT, QyHKI[MOHATbHAs
rpynna, pajvKaia, W30MepHsi, M30Mepbl, TOMOJIOTMYEeCKUM psiJi, TOMOJIOTH,
yTIeBOIOPO/IbI, KUC/IOPO/- M a30TCO/ieprKalllie COeVHeHus, OMoIoTHnyecKu
aKTHBHbIE BellleCcTBa (yr/7IeBOAbI, JKUDbI, Oenku), MOHOMep, IOJIUMep,
CTPYKTYpPHO€E 3BEHO, BbICOKOMOJIEKYJ/ISIDHbIE COeZIMHEHNs); TEOPDUU U 3aKOHbI
(Teopusi XMMHUUECKOTO CTpOeHUs1 opraHuueckux BeilectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUH, (PaKTO/IOTHUECKHe CBeeHUs
0 CBOMCTBax, COCTaBe, IMOy4yeHUH U Oe301acHOM HMCIOIb30BaHUN BayKHEMIITX
HEOPraHWYeCKUX M OpraHWYeCKHWX BelIeCTB B OBbITY W TPaKTUUECKOH
JlesiTe/IbHOCTH uesioBeKa

1.3

ChopMUpPOBaHHOCTL yYMEHUN BBISB/SATh XapaKTepHble TPU3HAKU TTOHSTHM,
yCTaHaB/IMBaTh WX B3aWMOCBSI3b, UCIIO/Ib30BaThb COOTBETCTBYIOIME TIOHSTHUS
MpU OMUWCAHWU COCTaBa, CTPOEHUs U TIpeBpallleHUid OpraHuyecKux
COoeIMHEeHUM

1.4

chOpMHPOBAaHHOCTh yYMEHUUM MCIOMb30BaTh XUMUUECKYI0 CHMBOJIMKY ISt
COCTaB/IeHUs] MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpallleHHOM)
¢bopMys1 OpraHMYecKHWX BelLeCTB W ypaBHEHUN XHWMHUYECKUX peakLUi,
W3roTaB/IMBaTh MO/ MOJIEKY/T OPTaHUUeCKHUX BeIleCTB i WITHCTPaLUX
WX XUMAYeCKOTO Y TPOCTPAaHCTBEHHOT'O CTPOEHHSI

1.5

ChopMUpOBaHHOCTL YMEHHI YCTaHaBIMBaTh TPUHA/IEXKHOCTh H3YUeHHbIX
OpraHUYecKHX BeIeCTB [0 UX COCTaBYy U CTPOEHUIO K OMpeZie/ieHHOMY K/acCy
(rpymine) coepuHeHuid  (Yr/IeBOAOPO/bI, KHUCJIOPOJA U a30TcCOJeprKallye
COeZIMHEHUSs], BBICOKOMOJIEKY/ISIPDHbIE COeIMHEHUsI), aBaTh UM Ha3BaHUS TI0
cuctematruecko HomeHknatype (IUPAC)

1.5

ChopMHpPOBaHHOCTL yMeHUsI OfpefeNsTh BUAbl XUMUUECKOW CBSI3U B
OpraHUUeCKHX COeJMHeHHUsX (OAUHApHbIe U KPaTHbIE)

1.6

CdopMHUpPOBaHHOCTL yMeHUs] TPUMEHSITh: TIOJIOXKEHUsI TeOpHUU CTPOEHUs
opraHuueckux BemecTB A.M. ByrtnepoBa [ni1s 00BSICHEHHS 3aBHUCHMOCTH
CBOMCTB BeLeCTB OT MX COCTaBa W CTPOEHHsS; 3aKOH COXPaHEHUs] MacChl
BellleCTB

Yrnesopopozael. Kuciopozcogepxkaije M a3oTcofeprkaljyie OpraHudyeckKue
coeZiMHeHUs1. BbICOKOMOJIEKY/ISIpHble COeJMHeHUs

2.1

CdopMHpPOBaHHOCTb YMEHUI MPUBOJWUTL TPUBUA/IbHbIE HAa3BaHUS OTZE/bHBIX
OpPraHUuYeCKHX BeleCcTB (STW/eH, TMPONWIeH, aleTW/eH, 3TU/IeHIJIMKO/b,
rvlepud, ¢eHosn, dopManbierus, aieTanbJeruj, MypaBbUHas KHC/OTa,
yKCyCHasi KHUCJIOTa, OJIeMHOBasi KWC/IO0Ta, CTeapuHOBasi KUCJIOTa, IJIHOKO3a,
bpykTO3a, Kpaxmas, Lie/uir0/103a, TJULUH)
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2.2

CdhopMUPOBaHHOCTh ~ YMEHWM  XapaKTepu30BaThb  COCTaB,  CTPOEHUE,
bu3nyecKre U XUMHUECKHEe CBOWCTBA THUIMUYHBIX TPEICTaBUTEeN Pa3TUUHBIX
K/IaCCOB OPraHMYeCKUX BeIeCTB (MeTaH, 3TaH, STU/IEH, MPOITU/IeH, aljeTH/IeH,
OyraaueHn-1,3, MeTunoyTaguen-1,3, Genso, MeTaHOJI, 3TaHOJI,
STU/IEHI/IUKO/b, TJIMLEpHH, (peHOsI, alleTalbJerusi, MypaBbHUHass U YKCYCHast
KHCJ/IOThI, TJIFOK03a, KpaxMall, LIe/IIF0/103a, aMUHOYKCYCHast KHC/I0Ta)

2.3

ChopMHpPOBaHHOCTb YMEHUSI W/TIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXY
TUITUYHBIMU TIPeJCTaBUTE/ISIMU PA3/IMUHBIX KIaCCOB OPraHUUeCKHUX BeIleCTB
yPaBHEHHSIMA COOTBETCTBYIOLMX XUMHUUECKHUX Peaklui C UCIO0Ib30BaHUEM

CTPYKTYPHBIX (hopmyJi

2.4

CchopMUpPOBaHHOCTh YMeHHUsI XapaKTepru30BaTb UCTOYHUKU YTIeBOAOPOAHOTO
coipbst  (HedTh, TIPUPOAHBINA Tra3, yrojb), CIOCOOBI WX TepepabOTKU U
MpaKTUYeCcKoe MpUMeHeHHe TPOAYKTOB repepaboTku

Xumud U »xku3db. PacyeTsl

3.1

ChopMHpOBaHHOCTL yMeHUN B/afieTb CUCTeMOM 3HaHHWM 00 OCHOBHBIX
MeTO[aX HayuyHOrO T[O3HaHMs, WCMO/Ib3yeMbIX B XHWMWUU TIpU H3Y4YeHUU
BellleCTB U XWUMUUYECKUX siBjieHud (HabmrosieHue, nu3MepeHUe, KCIepUMEHT,
MO/IeTMPOBaHue), UCIO0Jb30BaTh CUCTEMHble XHWMHYeCKue 3HaHusl [ijist
TIPDUHSTUST PelleHUM B KOHKDPETHBIX >XMU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX C
Bell|eCTBaMU U UX NPUMeHeHUeM

3.2

CcdhopMHpOBaHHOCTh YMeHHUI COOJIOAATh TIPaBU/IA T10/Tb30BaHUS XUMHUYeCKOH
MoCy1oi 1 ylabopaTopHBIM 000py/J0BaHKEM, a TaK)Ke TIpaBU/Ia OOpalieHus: ¢
BeIleCTBAMM B COOTBETCTBUM C WHCTPYKIUSIMM TIO  BBITIOJTHEHUIO
nabopaTOPHBIX XUMHUUECKHX OTBITOB

3.3

ChopMUpPOBaHHOCTb yYMEHWM TMJIaHUPOBaTh U  BBIMIOJHATE XUMUUECKUN
JKCrepyMeHT (TIpeBpalljeHus OpraHM4yeCKUX BelllecTB TIpU HarpeBaHUH,
roJiyueHre STWIeHa W W3yuyeHUe ero CBOWMCTB, KaueCTBeHHble peakl[uu
OpraHuuYecKHX BeIllecTB, JeHaTypalus OenKOB TpU HarpeBaHWU, L[BeTHbIE
peakuyy 6e/KOB) B COOTBETCTBUU C TPaBUIaMU TeXHUKU 0€30MacHOCTH TpU
obpalleHny C BellecTBaMU M J1ab0paTOPHLIM 000PYZOBaHKEM; TPE/CTaBIsATh
pe3y/nbTaThl XUMHUYECKOrO IJKCriepuMeHTa B ¢opMe 3amucyd ypaBHEHUMH
COOTBETCTBYIOLUX peakuuid ¥ (OpMyJUPOBaTh BBLIBOJbI HAa OCHOBE 3TUX
pe3y/ibTaToB

3.4

CdopMHpOBaHHOCTb YMEHWIM TPOBOJWTb BBIYMC/IEHUSI MO XWUMWYECKUM
ypaBHeHUssM (Macchl, oObeMa, KOJMUeCTBa HWCXOZHOTO BelecTBa WU
MPOJyKTa PeakL[MH TI0 M3BeCTHbIM Macce, 00beMy, KOJMUeCTBY OJHOTO W3
VICXO/IHBIX BeIL{eCTB WU MPOAYKTOB peaKLi1n)
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3.5

CchopMUpOBaHHOCTb YMEHMI KPWUTHUECKH aHa/lU3MpOBaThb XHWMHUYECKYHO
nHoOpMalMIo, TOJyuaeMyl0 M3 pa3HbIX HCTOYHMKOB (CpeicTBa MaCCOBOM
rH(opMaluu, ceTb VIHTepHeT U ipyrue)

3.6

CdhopMUpOBaHHOCTE ~ yMeHMH  COO/MIOJATh  TIpaBWIAa  IKOJOTUYECKU
11e1ec000pa3HOro TIOBe/IeHUsT B OBbITY UM TPYAOBOM [JeSTeTbHOCTH B LIE/SX
COXPaHEeHHsI CBOET0 3/10pPOBbsI U OKPY)Karolleill MPUPOJHOW Cpe/ibl, 0CO3HABaTh
OIAaCHOCTb BO3/IEMCTBUS Ha )KUBbIe OPraHU3Mbl OMpe/ie/IeHHbIX OpraHu4eCcKUX
BellleCTB, TMOHMUMasi CMbICT TioKa3aTens [IJK (mpezsenbHO [JOmycTUMOM
KOHIIEHTPAL[MK), TIOSICHATh Ha TIpUMepax CIoCOObl  yMeHbIeHUsi |
NpeOTBPALLeHNs] UX BPeJHOT0 BO3ZEeMCTBUS Ha OPraHU3M uesioBeKa

10 kacc

ITPOBEPAEMBIE OJIEMEHTBI COJAEPXAHUSA

Kop

[TpoBepsieMblii 3/1eMeHT CoZlepKaHust

1

TeopeTrueckre OCHOBBI OPraHUYeCKOu XUMUU

1.1

[IpenMeT opraHWueckoll XWUMHM: ee BO3HUKHOBEHHE, pa3BUTHe W 3HaueHUe B
MOJIyUeHWM HOBBIX BeLIeCTB U MarepuanoB. Teopusi CTPOEHUs] OpraHUYecKuX
coenuHeHut A.M. ByTiepoBa, ee OCHOBHBbIE MTOJIO’KEHUSI

1.2

CtpykrypHble ¢GOpMy/ibl OpraHMUeCKWX BelecTB. ['OMosorusi, M30Mepus.
XuvMuryeckasi CBsI3b B OPraHWYeCKUX COeJUHEHUSIX - OJUHApHble U KpaTHbIe CBSI3U.
[pencraBneHue 0 KnaccU(UKa OpraHuyeCcKUX BelecTB

1.3

HomeHknaTypa opraHuueckux COelMHeHUH (cucTemaThueckas) WU TpPUBHUAJ/IbHBIE
Ha3BaHUSI BaKHEMNIIINX Mpe/iCTaBUTe el K/1aCCOB OpraHUueCcKUX BelllecTB

YrneBogopogpl

2.1

AnKaHBI: COCTaB U CTpO€HHUe, TOMOJIOrHY€eCKUM pAn. MeTaH U 3TaH - HpOCTEﬁLHH@
MnpeacCTaBUTe/IM  d/IKAHOB: Q)HBI/I‘—IECKI/IE M XUMUYECKHe CBOMICTBa (peaKL[I/II/I
3daMelleHnd U FOpEHI/IH), HaXO0XJeHue B IIpyupoje, rnojiydyeHre u rippyMeHeHre

2.2

AnNKeHbI: COCTaB M CTPOEHWe, TOMOJIOTMUeCKUM psif. OTWIeH W TpOMWjeH -
MpOCTeMIle TMpe/iCTaBUTeNM aJKeHOB: (U3MUecKrhe U XUMUYeCKHe CBOWCTBa
(peakuMy  TUAPUPOBaHMS, rajOreHUpPOBaHWs, TUApaTalud, OKUC/IEeHUs U
M0JIMMepU3aLiim), TIoJlyueHre U IpUuMeHeHue

2.3

Ankanuensl: Oyraguen-1,3 u  wmetrunbyragueH-1,3: cTpoeHUWe, BaKHeHIlIMe
XUMHUUeCKHWe CBOMCTBa (peakuus MonvMepusanuu). [lomyyeHre CHHTETHYECKOIO
KayuyyKa U pe3uHbl
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AJIKWHBI: COCTaB W OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYEeCKWH psf. ALeTHeH -
MPOCTEMIINI  TIpefCTaBUTe/b alKWMHOB: COCTaB, CTpPOeHWe, (uU3nMYecKue U
XUMHYeCKHe CBOMCTBa (peakLMy TIMpPUPOBaHUS, Taj0OreHHMpOBaHMs, TUjpaTaliy,
ropeHus), oJjlyyeHre U IpUMeHeHue

2.5

Apensl. beHsosn: cocTaB, cTpoeHue, (r3ruyeckre U XMMUUeCKHe CBOMCTBA (peakLuu
rajloreHUpOBaHUsI U HUTPOBaHWs), IOJyueHHWe U TpuMeHeHWe. ToJsiyon: cCoOCTaB,
cTpoeHue, (U3MUeCKWe W XUMHUUYeCKWe CBOWCTBa (peaklMM TajIoreHUpPOBaHUS U
HUTPOBaHUsI), TIOyueHHWe W TpuMeHeHHe. TOKCHYHOCTb apeHOB. ['eHeTHuecKas
CBSI3b MEXK/Y YTJIeBO/IOPO/IaMH, TIPUHAJIeXKAIMMHU K Pa3/IMYHbIM K/laccaM

2.6

[TpupoJHble UCTOUHUKHU YTJIeBOJOPOJOB. [IpUpOAHbIN Ta3 U TOMyTHbIe He(TsIHbIe
ra3el. Hedte 1 ee mpoucxoxzaeHnue. CriocoObl repepaboTKu HeTH: TieperoHka,
KDEKUHT (TepMUUeCKWM, KaTaJUuTHUeCKuil), Tuposu3. I[IpoAyKTel mepepaboTKu
HedTH, WX TMpPUMeHeHWe B TIPOMBIIIJIEHHOCTH W B ObiTy. KameHHBIN yrosb u
TIPOZIYKThI €ro rnepepaboTKu

Kucnopopcozepskaiiye opraHuueckue CoeJuHeHusI

3.1

[IpenenbHbIe OAHOATOMHBIE CIIUPTHL. MeTaHO M 3TAHOM: CTpOeHue, (u3nuecKue U
XUMHUUeCKHe CBOWMCTBA (peakLUM C aKTUBHBIMU MeTaljlaMH, TajloreHOBOJIOPOJaMU,
ropeHue), TMpuMeHeHWe. BojaopoaHble CBSI3M MeXJy MOJIeKy/JlaMyd CIUPTOB.
[eiicTBuMe MeTaHOMA U 3TaHOJ/la HAa OPraHU3M 4YesioBeKa. MHOroaromMHbie CITUDTHI.
OTUNEHIIUKO/b W T/IMLEPUH: CTpOoeHWe, (U3MuecKre U XUMUUYECKHe CBOMCTBa
(B3auMoOfieliCTBUE CO 11IeJIOUHBIMA MeTa/ulaMM, KadeCTBeHHasi peaklys Ha
MHOTOaTOMHbIe CIUPThI). [elicTBMe Ha opraHuM3M uesoBeka. [IprMeHeHUe
TJIULIepUHA U 3TUJIeHTJIUKOJIS

3.2

deHos: cTpoeHUe MOJeKY/bl, (r3nueckre U XUMUYeCcKre CBOMCTBAa. TOKCUUYHOCTb
(eHosa. IlprmeHenue geHosna

3.3

Anbaeruibl U KeToHbl. PopManberuj, aleTtaabAerufi; CTpoeHue, ¢usnyeckue U
XUMUUeCKWe CBOMCTBA (peakLMW OKWUCAeHWs] U BOCCTAHOBJIEHHWs, KaueCTBeHHbIe
peakLvn), TIoJiydeHre U MpUMeHeHHe

3.4

O/ZIHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KHCIOThL. MypaBbHMHasi M YKCyCHas
KUC/IOTBI: CTpOeHue, (hr3nyecKre U XUMHUUECKHe CBOWMCTBA (CBOMCTBa, oOL[ue [jis
KJlacca KUC/IOT, peaklys 3Tepudukaiium), moayueHue v rnpumeHeHre. CteapuHoBast
Y OJIEMHOBAsi KUC/IOTHI KaK MPeJICTAaBUTE TN BBICIIMX KapOOHOBBIX KHUCIOT. Mbia Kak
COJTH BBICIIIMX KapOOHOBBIX KHC/IOT, UX MOOIIlee eiiCTBUe

3.5

CnoxkHple 3¢HpHl KaK TMPOM3BOJHbIE KapOOHOBBIX KHC/IOT. ['MIPO/M3 CI0XKHBIX
3¢upoB. Kupbl. 'mgpomu3s >xupoB. IlpuMeHeHue >UpoB. buosoruueckasi posib
JKUPOB

3.6

YrneBoAbl: CcOCTaB, KaaccudUKalus yrjieBoAoB (MOHO-, AU- W TIOJMCaXapyjbl).
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'nmroko3a - TIpOCTeHIIMii MOHOCaxapuj: OCOOEeHHOCTH CTPOeHUsI MOJIEKYJIb,
¢bu3nueckre U XMMHUYeCKre CBOMCTBa (B3aumogeiicTBue ¢ rugpokcuzgom meau (II),
OKHCJIeHWe aMMUaYHbIM pacTBOpOM okcuza cepebpa (I), BoccraHoB/ieHUe, OpoykKeHMe
[JIFOKO3bI), HaXOXJeHWe B TpHUPOJe, TIpUMeHeHWe, OuoOIOTHYeCKas pOJib.
®orocunTe3. DpykTo3a Kak H30Mep TIJIIOKO3bl. Kpaxman U 1e/yiroio3a  Kak
rnpupogHeie TmosiiMepbl. CTpoeHWe Kpaxmana M Le/untono3bl. dusmyeckue u
XHMMHUEeCKUe CBOWCTBA Kpaxmasia (TUIpoyin3, KaueCTBeHHast peakLUsi C UOJJOM)

4 A3oTcopepskaiie opraHuyeckre CoeIMHeHusI

4.1 AMMHOKHCIOTBl KakK aM(oTepHble OpraHuueckude coefuHeHus. ®dusnueckue u
XUMUUecKre CBOMCTBAa aMUHOKUC/IOT (Ha mNpuMmepe TJMLMHA). buonoruyeckoe
3HaueHue aMUHOKUC/IOT. IlenrTrzpl

4.2 benky kKak npupoziHbIe BEICOKOMOJIEKYIISIpHbIe coejHeHus. [lepBruuHas, BTOpuYHas
W TpeTHMuHas CTPyKTypa OenkoB. XuMuueckue CBOMCTBa OelKOB: TH/PO/H3,
JleHaTypaLys, KaueCTBeHHbIe peakl[uM Ha Oesiku

5 BbicOKOMOUIeK Y IsIpHbIe COeJMHeHUs

5.1 OcHOBHbIE TOHAITUSI XUMHMM BBICOKOMOJIEKY/ISIDHBIX COeJUHEHUN: MOHOMep,
MOJIMMep, CTPYKTYpHOe 3BEeHO, CTeleHb MOJMMepu3aly, CpPefHss MOJIeKY/IspHas
Macca. OcCHOBHble MeTOZABl CHHTe3a BBICOKOMOJIEKYJ/ISIPHBIX COeJIVHEHWN -
NOJIMMepU3aLis U MOMUKOH/eHCaLUs

5.2 OKCIlepUMeHTa/lbHble  MEeTOAbl M3YyYeHHs BelleCTB W UX [peBpaljeHUi:

O3HdKOMJ/IeHHre C o6pa3uaMH MPpUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH, I1J1aCTMACC,
Kay4YyKOB. HO]IYLIGHI/IE CUHTETUUYECKOI'O Kay4yKad U pe€3UHBI

IMPOBEPSIEMBIE TPEEOBAHNSA K PE3YJ/IbTATAM OCBOEHUSI OCHOBHOM

OBPA30OBATEJ/IbHOU ITPOI' PAMMBI

11 knacc
Koz [TpoBepsieMbie TIpeZIMETHBIE Pe3y/IbTaThl OCBOEHHsI OCHOBHOM
TTPOBEPSIEMOTO obOpa3oBaTe/TbHOM MMPOrpaMMbI CpeIHero o01ero o6pa3oBaHuUs
pe3ysibTara
1 TeopeTrueckre 0CHOBbI XMMUU
1.1 BnageHue — cucTeMOM — XMMHMUECKMX ~— 3HaHWH, KOTOpas  BKJ/IOYAeT:

OCHOBOTIO/IArarolye TOHATUS (XMMUYECKUM 3/ieMeHT, aToM, 3/eKTPOHHasi
obosiouka aTtoma, s-, p-, d-37eKTPOHHBIE OPOWTAMM aTOMOB, WOH, MOJIEKYIIa,
Ba/IeHTHOCTh, 3J/IEKTPOOTPULIATeIbHOCTh, CTeleHb OKUC/IeHHUs, XUMHUUecKas
CBSI3b, MOJTb, MOJISIDHAsi Macca, MOJISIpHbIA 00beM, KpUCTa/l/TnuecKasi pelieTka,
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TUTIBI XUMUYECKUX peakiuii (OKUCIUTe/bHO-BOCCTaHOBUTE/IbHBIE, 9K30- U
9H/IOTEPMUYECKHe, peakllud HWOHHOrO0 OOMeHa), pacTBOp, 3JIEKTPOJIUTHI,
HE3JIeKTPOJIUTHI, 3J1IeKTPOTUTHYeCKast JUccoranus, OKHCJTUTETTb,
BOCCTaHOBUTEJIb, CKODOCTh XUMHUECKOW peaklui, XUMHUeCKoe PaBHOBeCHe);
TEODUM U 3aKOHbI  (Teopusi  3JIEKTPOJMTHUUECKOM  /IMCCOL[MALINY,
IMepuoanueckuit 3akoH [I.MI. MeHzeneeBa, 3aKOH COXpaHEHUsS] MaccChl),
3aKOHOMEPHOCTH, CUMBOIMUECKUN SI3bIK XUMUH, (PaKTO/IOTHUUECKHe CBeeHUs
0 CBOMCTBax, COCTaBe, IMOyYeHUU 1 Oe301acCHOM HCIO/Ib30BaHUN BaYKHEMIITNX
HEOPraHWYeCKUX BeIeCTB B ObITY U ITPAKTUUYECKOH /1esTe/IbHOCTH UeoBeKa

1.2

ChopMHpOBaHHOCTb ~ YMEHWM  BBISB/IATb  XapaKTepHble TPU3HAKU U
B3aMMOCBSI3b M3YUEHHbIX TOHSATUW, MPUMEHSITh COOTBETCTBYIOLLHE TOHSTHS
NP OMNUCAaHWUM CTPOEHUS] M CBOMCTB HEOPraHUUeCKMX BeLIeCTB U HUX
rpeBpallleH!i; BbISB/STh B3aUMOCBSI3b XMMWUECKHUX 3HAaHUW C TOHATHUSMU U
rpe/iCTaB/IeHUsIMA APYTUX eCTeCTBeHHOHAYYHbIX TIpeIMETOB

1.3

BraseHrie OCHOBHBIMU MeTOJAaMM HAyuyHOTO TIO3HAHUSI BeIeCTB U
XUMUYECKMX  sIBJeHWM  (HaO/rofieHWe,  W3MepeHHe,  JKCIIePUMEHT,
MOZieJIMpPOBaHKe)

1.4

CdopmMUpoBaHHOCTb YMeHU Orpe/ieIiTh BaIeHTHOCTh U CTeleHb OKUC/IeHUs
XUMUUECKUX 2JIEMEHTOB B COeAWHEHUSIX Pa3/IMuyHOrO COCTaBa, BU/
XUMHUUeCKON CBsi3u (KOBaj/leHTHasl, UOHHasi, MeTa/l/lnueckKasl, BOJOpO/Hasi) B
COeUHEHUSIX, TUIl KPUCTA/UTMUECKOM pelleTKh KOHKPEeTHOTO BelljecTBa
(aTomHasi, MOseKyJ/IsipHasi, MIOHHasi, MeTaslyinyeckasi)

1.5

CdopMHUpPOBaHHOCTL yMEHUHN OMpefieisiTh XapakTep Cpefibl B BOJHBIX
pacTBOpax HeOpraHWYeCKUX COeIMHEeHUM

1.6

ChopmMHpOBaHHOCTb YMeHUS K/IaCCU(PUIIMPOBATh XUMUUECKHEe Peaki[uu TI0
pa3/IMUHBIM TIpU3HaKaM (YMC/ly W COCTaBy pearvdpymoljydx BeIlecTB,
TeTIoBOMY 3¢ (deKTy peakijuu, U3MeHeHUIO CTerleHel OKUC/IeHUsI JIEMEHTOB,
00paTUMOCTH peakLvy, Y4aCcTHIO KaTaau3aTopa)

1.7

CdopMHUpPOBAaHHOCTL yYMEHWM COCTaB/SATh YpPaBHEHUs] peakLUi pa3/IduHbIX
TUTIOB, TIOJIHbIe W COKpAll[eHHble YpaBHEHWs peaki[uii HMOHHOro oOMeHa,
YUUTBIBAsE YCIOBUSI, IPU KOTOPBIX 3TU pPeaki[uy UAYT A0 KOHLIa

1.8

CdopMHUpPOBAaHHOCTL YMEHWW TIPOBOJWTL peakl[dd, TO/TBep KAatolIue
KaueCTBeHHbIM COCTaB pa3/IMUHbIX HEOPraHUUeCKUX BeIecTB, paclio3HaBaTh
OMBITHBIM TIyTEM WOHbI, TIPUCYTCTBYIOILLME B BOJAHBIX pacTBOpax
HeopraHuuyeCcKUX BellleCTB

1.9

C(i)OPMI/IpOBaHHOCTB YMEHI/Iﬁ PaCKpPbLIBATb CYILIHOCTBb OKHC/INTEe/TBbHO-
BOCCTAHOBHTE/IbHBIX peaKL[I/Iﬁ nocpeACTBOM COCTaBJ/IEHUS SJIEKTPOHHOI'O
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OamaHca 3TUX peakL[ii

1.10

CchopMHUPOBaHHOCTb YMEHUM 00BSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKOH
peakLvy OT pa3/MuHbIX (PAKTOPOB

1.11

ChopMHpPOBaHHOCTL YMEHHM OOBSACHATH XapaKTep CMeIeHHS XUMHYeCKOro
pPaBHOBeCHsT B 3aBHCUMOCTH OT BHeIITHEro Bo3zelicTBus (mpuHuun Jle
[llaTenne)

OO0111ast ¥ HeopraHUuecKasi XUMUST

2.1

CdopmMHpOBaHHOCTb YMEHWM pacKpbiBaTh CMbICA Ileproanueckoro 3akoHa
L. MeHgeneeBa U [JeMOHCTPUPOBATL €ro  CUCTEMATU3UPYIOLIYIO,
00BSICHUTE/IbHYIO Y TIPOTHOCTUUECKYHO (DYHKIUU

2.2

ChopMHpOBaHHOCTL YMEHHWM XapaKTepU30BaThb 3JIEKTPOHHOE CTpOeHUe
aTOMOB XWMMUYeCKUX 3/ieMeHTOB 1 - 4 mepuozioB Ilepuognueckoi CHCTeMbl
XUMHUUecKux 3remeHToB [I.V1. MeHeneeBa, UCIonb3ysd NoHATHA "S-, p-, d-
9JIEKTPOHHBIE  opbuTanu", "JHepreTUUeCKWe  YpPOBHHU',  OOBSCHATh
3aKOHOMEDHOCTH U3MeHEeHUs] CBOWMCTB XUMUUECKHX SJIEMEHTOB W UX
CcoeIMHEeHU TI0 TleprojiaM U rpynnam [leproguyeckoi CUCTeMbl XUMHAYECKUX
snemenToB [I.1. MenzeneeBa

2.3

CchopMUpOBaHHOCTh ~ YMEHMM  XapakTepu3oBaThb  (OINHUCHIBaTh)  0OLUe
XVUMUYeCKre CBOWCTBA HEOPraHWYeCKHWX BeIeCTB Ppa3/MUHBIX KJ/IaCCoB,
TO/ITBEPXK/IaTh CylllecTBOBaHHe reHeTUYeCcKOou CBSI3U MeXAy
HeOpraHMueCKUMHU BellleCTBaMH C TOMOIIbI0 YPaBHEHUM COOTBETCTBYIOLUX
XUMHUUECKUX PeaKivid
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CchopMHUPOBaHHOCTh yMeHUH yCTaHaB/IMBaTh TIPHUHA/ITIEXKHOCTh
HeopraHW4YeCKHX BeIL|eCTB I0 UX COCTaBY K OIpejie/ieHHOMY Kjaccy (Tpyrire)
coefuHeHUH (TIPOCTble BelleCTBA - MeTa//lbl U HEMeTa/Ulbl, OKCH/[BI,
OCHOBaHMsI, KUCJIOThI, aM(pOTepHbIe THIPOKCH/IbI, COJTH)

2.5

CdopMHpPOBaHHOCTb yYMEHUW HCII0/Ib30BaTh XUMUUECKYH) CUMBOJIUKY /IS
cocTaB/eHUs: (OpMy/J BellecTB M YPaBHEHUM XUMMWYECKUX PpeakLUi,
cuctematrueckyto HomeHknatypy (IUPAC) u TpuBMasibHble Ha3BaHUS
OT[eNlbHbIX HeOpraHMYeCKUX BelecTB (yrapHblid ras, YIJIeKMC/IbIM ras,
aMMMaK, raileHasl W3BeCTb, HeralleHass W3BeCTb, IUTbeBass COJa, NMUPUT U

Apyrue)

2.6

CcdopmMupoBaHHOCTh ~ yMEHMM  XapakTepu3oBaTh  (OMUCHIBaTh)  0OILMe
XUMHYeCKHe CBOWCTBA HEOpPraHWYeCKHWX BelecTB Ppas/IMUHbIX KJacCoB,
MO/ TBEPIK/1aTh CyILleCTBOBaHHE reHeTUUeCcKou CBSI3U MeXy
HeopraHMueCcKMMH BellleCTBaMU C TOMOIIbI0 YPaBHEHUI COOTBETCTBYIOLUX
XUMHUYECKHX peakLyi
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2.7

ChopMUpPOBaHHOCTL YMEHUM TJIaHUPOBaTh U  BBITMIOJHATh XUMUUECKUN
5KCIepUMeHT  (pas/io)keHWe TepOKCHAAa BOAOpPOJAa B TIPUCYTCTBUM
KaTa/ju3aTopa, OIpefie/ieHre Cpelbl pacTBOPOB BeL[eCTB C I1OMOILbIO
YHUBepCarbHOTO0 WHJWKATOPA, B/WSHUE pa3/M4HbIX ()aKTOpPOB Ha CKOPOCTb
XUMHWYeCKON peaklny, peakliid MIOHHOTO oOMeHa, KaueCTBeHHbIe Peakliy Ha
cynbdar-, KapboHAT- W XJIOPH/-aHWOHBI, HA KAaTHOH aMMOHHsI, pelleHre
5KCIIepUMEHTA/IbHbIX 3aZau 1o TemMaM "Metamwisl" u "Hemeramuibl") B
COOTBETCTBUM C TIpaBUJIaMH TEeXHHKH 0€30MMacHOCTH TpH OOpaljeHud C
BeIlleCTBaMM U J1abopaTOpHBbIM 000pPYZOBaHWEM; TIPEACTaB/ISATb Pe3y/bTaThl
XUMHUYECKOro JKCrepuMeHTa B (hopMe 3arucy ypaBHEHHM COOTBETCTBYIOIIUX
peakiuii U (popMyIUpPOBaTh BbIBO/JbI HA OCHOBE 3THUX Pe3y/l1bTaToB

2.8

CdhopMUpOBaHHOCTh YMeHHUI COOJTIOATh TIPaBU/Ia TI0/Tb30BaHUS XUMHUUYECKOH
NoCcyZiolt ¥ ylabopaTopHBIM 000pYZIOBaHKEM, a TakK)Ke TpaBHWsia oOpalljeHus C
BeIleCTBAMM B  COOTBETCTBUM C MHCTPYKIUSIMH TI0  BBITIOJTHEHHUIO
71ab0paTOPHBIX XUMUYECKUX OTTBITOB

2.9

ChopMUpOBaHHOCTL YMEHUIN XapakTepru30BaTh XWUMHYeCKHe TIPOL[eCChl,
JieXXalllie B OCHOBE MPOMBILLJIEHHOTO MOJIyUeHUs] CEPHOM KUCIOThHI, aMMHakKa,
a Takxe chOpMHUPOBAHHOCThH TpeZiCTaBIeHH 00 OOIMX HAayUHBIX TIPUHIIUITAX
Y 9KOJIOTMYeCcKuX npobieMax XMMAYeCKOT0 TIPOU3BO/ICTBA

Xumud U xu3Hb. PacyeTsl

3.1

ChopMHpOBaHHOCTb  TMpEACTaB/IeHUH O XUMHUECKOW  COCTaBJsOLIei
eCTeCTBeHHOHAyUHOW KapTHMHbI MHUpA, POJId XUMHUU B TI03HAaHUU SIBJIEHUM
Mpupojibl, B (OPMUPOBAHUM MBIIIEHUS] U KY/JAbTYpbl JIMYHOCTHU, ee
(bYHKIIMOHA/IBHONH IPaMOTHOCTH, HeOOXOAWMOM /IS PelIeHus] MPAKTUUeCKUX
3a7lauy ¥ JKOJIOTUYeCKH ODOOCHOBAHHOTO OTHOILEHWS K CBOEMY 3[J0DOBBI0 M
TPUPOJHOU Cpejie

3.2

ChopMHpPOBaHHOCTb YMEHUM KPUTHYECKU aHa/JW3UpOBaTh XUMHUUECKYHO
VMH(pOpMaLMIo, TOJyYyaeMyl0 M3 pasHbIX MCTOYHMKOB (CpeAcTBa MacCOBOU
KOMMYHHKaLUH, ceTb VIHTepHeT u ipyrue)

3.3

CdopmupoBaHHOCTE ~ yMeHHM  COOMIOAATH  TIpaBWIA  SKOJIOTUUECKHU
1jesiecoobpa3HOro ToBeJieHUss B OBITY W TPYAOBOUW [JesSTeTbHOCTU B LiessiX
COXpaHeHHsl CBOEro 370POBbS U OKPY’Karolllel MPUPOJHOM Cpejibl

3.4

Oco3HaBaTh OMAaCHOCTh BO3,E[€I>1CTBI/IH Ha JXWBbI€ OPrdHMW3MBbI OIIpeZe/IeHHbIX
BeleCTB, TOHKMMdasA CMbICJI ITOKa3aTe/Id H,[[K, MOACHATH Ha IIpUMepax CII0COOBI
YMeHbIIEHUS W TIpeJOoTBpAIlleHUA WX BpeJHOIro BO3AEﬁCTBHH Ha OpraHU3M
yesioBeKa

3.5

C(i)OpMI/IpOBaHHOCTB YMEHI/Iﬁ MPpOBOAWTL BBIUMUC/IEHUA C HCII0/Ib30BAHUEM
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MOHATUS '"MaccoBasi JOJisS BelleCcTBa B pacTBope”, 0OBEMHBIX OTHOIIEHWIA
ra3oB TPH XUMHUYECKHUX PeakLUsiX, MacChl Bel[ecTBAa WM 0ObemMa ra3oB TI0
V3BEeCTHOMY KOJIMUECTBY BeleCTBA, Macce WiId 00beMy OJHOro U3
yUYacTBYIOLIMX B peakliMy BelleCTB, TeIVIOBOro 3((eKTa peaklid Ha OCHOBe
3aKOHOB COXPaHeHHUs1 MaCChl BelleCTB, [peBpallieHys] U COXPaHeHUsl SHepruu

11 xnacc

ITPOBEPAEMBIE OJIEMEHTBI COJAEPXAHUSA

Kon

[TpoBepsieMblii 3/1eMeHT COZlepKaHust

TeOpeTI/IQECKI/Ie OCHOBBI XUMHWH

1.1

XyUMUueckuit 3/emMeHT. AToM. SlIpo aToMa, HW30TOIBL. JJIeKTPOHHasi 000JI0uKa.
OHepreTuyeckKde ypOBHU, TOAYPOBHH. ATOMHbIe OpOWTanu, S-, p-, d-2/IeMeHTHI.
OcobeHHOCTH pacripefie/ieHHsi 3JeKTPOHOB IO OpOHWTaAsiM B aTOMax 3/eMeHTOB
TepBBIX UeThIpeX Mepuo/ioB. D/IeKTPOHHAs KOH(MUTypaLiis aTOMOB

1.2

[Teproanueckuit 3akoH U Ilepuoguueckass cucTeMa XHMUUecKuX sjiemeHToB [I.U.
MeHjeneeBa. CBsi3b I1epUOANUECKOT0 3akKOHa U [lepuognueckoi CHUCTEMbI
XUMHUecKux 3neMeHTOB [I.I. MeHzeneeBa C COBpPeMEHHOM TeOpHeN CTPOeHHUs
aTOMOB. 3aKOHOMEDHOCTA M3MeHeHMsI CBOWCTB XHMUUECKUX 3JIeMEHTOB U
o0Opa3yeMbIX UMY TTPOCTBIX U CJIOXKHBIX BEI[eCTB 110 TPYIaM U TiepuoziaM. 3HaueHue
MeproMUeCcKOro 3aKOHa B pa3BUTUU HayKU

1.3

CrtpoeHue BeljecTBa. XuMHueckasi CBsisb. Buzibl XvMUUeCckKou CBsi3u (KOBaJleHTHast
HeroJsisipHasi M TOJIsIpHasi, UOHHasi, MeTa/lyinueckasi). VIoOHbl: KaTMOHbI M aHUOHBI.
MexaHu3Mbl 00pa30BaHUsI KOBaJIEHTHOH XMMHUUECKOU CBsi3U (0OMEeHHbIN U JJOHOPHO-
aKLlenTopHbI). BogopoaHast cBsi3b

1.4

BasieHTHOCTB. D/1eKTpOOTpULIATeTbHOCTb. CTeleHb OKUC/IeHHS

1.5

BeljectBa MOJIEKY/ISIPHOTO M HEMOJIEKY/ISIPHOTO CTPOeHUsl. 3aKOH TOCTOSIHCTBA
cocTaBa BelecTBa. THUIbl KPUCTa/VIMUECKUX peIIeTOK. 3aBUCHMOCTh CBOMCTBa
Bell[eCTB OT TUMa KPUCTA//TMUeCKOM pelleTKU. [ToHsITHe O JUCIEePCHBIX CUCTeMax.
VcTuHHbBIE M KO/IIOWHBIE PACTBOPLI. MaccoBasi [0/1s1 BelllecTBa B paCTBOpe

1.6

Knaccudukaiuss HeopraHWyeckux coefvHeHW. HoMeHKnaTypa HeopraHWYecKuX
BeLLeCTB

1.7

Xumnueckas: peakius. Knaccudukaius XMMUUeCKUX peaklidii B HeOpraHUueckou 1
OpraHMuYeCcKOM XUMMH. 3aKOH COXPaHeHMs] MacChl BeleCTB, 3aKOH COXpaHeHWs U
TIpeBpalleHNs] SHePTUX IIPU XMMUYeCKUX PeakLUax
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1.8

CKOpOCTh peakliy, ee 3aBUCMOCTb OT Pa3/IMUHBIX ()aKTOPOB

1.9

ObparumMble peakuuu. XuWMUUecKoe paBHOBecue. @akTOpbl, BIWSIOIIME Ha
COCTOSIHHMe XUMUYeCKoro paBHoBecus. [Ipunimn Jle laresnbe

1.10

OnekTponutiueckass guccouuanysa. CunbHble W cy1abble 3eKTposuThl. Cpena
BOJHBIX PacCTBOPOB BelleCTB: KHUCJIasl, HeWTpasbHasi, lije/louHas. Peaki[ud MOHHOIO
obmeHa

1.11

OKuC/IUTEe/IbHO-BOCCTaHOBUTE/ILHEIE peaKluu

Heopranvueckas xumusi

2.1

Hewmerannel. [lonoxeHne HemetanioB B Ileprofuueckod cucTeMe XUMHUYECKUX
snemeHToB .M. MeHzeneeBa M 0OCOOEHHOCTH CTpOeHHUs aTOMOB. du3nyeckue
CBOWCTBA HeMeTa/l/IOB. AJUIOTPOIMsl HeMeTa/UIOB (Ha NpuMepe KUCIOPOJa, Cephl,

docdopa u yraeposa)

2.2

XvMHueckre CBOMCTBA BayKHEHIIINX HeMeTasl/ioB (rajioreHoB, cephl, a30Ta, ¢pocdopa,
yriepojia U KpeMHHsI) U UX CoeiMHeHH! (OKCHIOB, KUCIOPOJCO/ePrKaIluX KUC/IOT,
BOJOPOAHBIX coequHeHUM). [IpuMeHeHHe Ba)KHEMIIIMX HeMeTa/UIOB U  UX
COoeIMHEeHUI

2.3

Metannel. Ilonoxkenue wMetannoB B I[leproguueckor cucreMe XUMUYECKUX
snemeHToB [I.VI. MeHgeneeBa. OCOOEHHOCTU CTPOEHHsI 3€KTPOHHBIX 000/0YeK
aToMoB MeTa/uioB. OOmue ¢usnueckre cBoiictBa MeTa/uioB. CriiaBbl MeTaslIOB.
OJIeKTPOXUMUYECKUM Psifi HaTIPSUKeHUW MeTasljioB

24

XHUMHUUeCKHe CBOMCTBA BaKHEWIIMX MeTa/l/IOB (HaTpuM, Kalui, Kajbl[dd, MarHWUM,
aJIIOMUHUM, LIMHK, XPOM, >Kele30, Melb) W MX coeAauHeHui. OOmye croco6s
ToJTyueHUst MeTasuIoB. [IpriMeHeHre MeTaslIoB B OBITY U TEXHUKE

2.5

I'eHeTnueckasi CBS3b HeOprdHMYeCKMUX BeINeCTB, TIpUHaAJ/IeXadlluX K Ppa3/IMYHbIM
K/iIaCCaM

XUMHUA U )KU3HDb

3.1

Ponb xumum B 00ecrieUeHMM SKOJIOTMUECKOM, SHEPreTHYeCcKOd |  IHUIIeBOM
0e30macHOCTH, pa3BUTUM MeAULMHBL [IOHATHE O HAyYHbIX MeTOJaX T03HAHUS
Bell[eCTB U XUMHUUYeCKUX pPeakLui

3.2

[TpencraBnenusi 06 0OIMMX HAyYHBIX TPUHLMIAX TTPOMBIIIJIEHHOTO T0/TyYeHuUst
BaXKHeHIIMX BemlecTB. UeloBeK B MHpe BellleCTB M MaTepyasioB: Ba)KHeMIIne
CTpOMTE/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIEe MaTepuasbl, KpacKW, CTeKJO,
KepaMuKa, Marepuasbl [ 5/IeKTDOHWKHM, HaHOMarepuasbl, OpraHhyeckue U
MUHepasibHbIe y00peHust
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3.3 XHMUA U 34,0pOBbe UesioBeKa: IpaBy/ia UCTI0/Ib30BAHUSA JIeKapCTBEHHBIX [IperapaTos,
nmpaBwia  0e30MacHOTO  WCIIO/Ib30BaHWS — TPenapaToB  OBITOBOW  XMMHUA B
TIOBCeHEBHOM »KU3HU

ITPOBEPAEMBIE HA EI'D I10 XUMHNU TPEBOBAHUA
K PE3YJIBTATAM OCBOEHHA OCHOBHOI OEPA30BATEJ/IHOM
ITPOT'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

Kop, [TpoBepsieMbie TpeOOBAHUS K MTPEAMETHBIM Pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
TIPOBEPSIEMOT0 obpa3oBaTe/TbHOM TIPOrpaMMbI CpeiHero ob1rero o6pa3oBaHus
TpeboBaHUs
1 Biagienre cucteMoi XMMHUUeCKHX 3HaHWM, KOTOpPast BK/TFOUaeT:
1.1 OCHOBOIIOJIAraloIe TIOHATHS (XUMWUYECKUH 3/IEMEHT, aTOM, HW30TOIbI,

9/IeKTpOHHasE 00o0/i0uka aroma, S-, p-, d-3/IeKTpPOHHBbIE OpPOWTAIM aTOMOB,
OCHOBHOe M BO30Y)K[EeHHOe COCTOSTHMe aToMa, MOH, MOJIEKY/a, BaJeHTHOCTb,
5/1IeKTPOOTPULIATE/IbHOCTb, CTelleHb OKHUC/eHWs, XUMuyeckas CBsisb (O u
M-CBA3b  kpaTHble  CBsA3u), ruOpUAM3aLMsi  aTOMHBIX  opOuTasew,
KpHUCTa/UTMYeCKasi pelleTKa, MOJb, MOJIIPHasi Macca, MOJISIPHBI 00BbeMm,
MoOJIsIpDHasi KOHLIEHTpaLusi, pacTBOpPbl (MCTHUHHbBIE, [UCTIEPCHbIE CHUCTEMBI),
KPUCTa//IOTH/PAThI, Yr/1epOAHbIM cKeneT, GyHKLMOHA/IbHas TPYIINa, pajuKar,
130Mepbl, CTPYKTypHasi (hopMysa, u3omepusi (CTPYKTYpHasi, reoMeTpyUyecKas
(umc-, TpaHcH30Mepus), I'OMOJIOTMUECKUH PpsJi, TOMOJIOTH, YIJIeBOLOPOJBI,
KACJIOPOJ- U a30TCojiep)Kalllie COelMHEeHWsl, OWOJIOrMYecKd aKTHBHBIE
BeljecTBa (yryieBo/bl, XKUPbI, O€K1), MOHOMED, TOJMMep, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKY/ISIDHbIE COeMHEHUs], KPeKUHT, PU(GPOPMHUHT, THUIbI XUMUUECKUX
peakuyii (OKMC/IUTENbHO-BOCCTAHOBUTEIbHbIE, 3K30- U SHJ0TepMUYecKue,
peakiu HOHHOTO OOMeHa, TOMO- W TeTepOoreHHble, OOpaTUMble W
HeoOpaTUMBbIe), pacTBOP, 3JEKTPOJIUThI, HE3/IeKTPOJIUThI, 37eKTPOJUTHYEeCKast
JUccoLMalysl, CTeleHb  JUCCOLMALIUM, OKWUC/IWTeb, BOCCTAHOBUTEIb,
5/1eKTPOJIN3, CKOPOCTb XUMUUECKOW peakliiy, XMUMUUecKoe paBHOBeCHe)

1.2 TEOpPUM U 3aKOHbI (TeOpUsi XMMHUUYECKOTO CTPOEHMs OpraHhuYeCKUX BelleCTB
A.M. BytnepoBa, Teopus 3/IeKTPOIUTHYECKOMN Auccorualuu, [lepuoanueckuit
3akoH [I.MI. MeHpeneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMWUU, MUPOBO33pEHUYECKHe 3HaHUs, Jie)Kalljie B OCHOBE
MOHVMMAaHHWS IPUYMHHOCTU U CUCTEMHOCTU XMMUUECKUX SIBJIEHUI, COBPEMEHHbIe
Mpe/CTaB/eHUs] O CTPOEHWU BellleCTBA Ha aTOMHOM, MOJIEKY/ISIPHOM |
HaMOJIeKY/IIPHOM YPOBHSIX

1.3 TpeJiCTaB/eHNst 0 MexaHW3Max XMUMUYEeCKUX peakLUid, TepMOJMHaMUUeCcKuX U
KWHeTUUeCKUX 3aKOHOMEPHOCTSIX UX IMPOTeKaHWsl, O XUMHUUYEeCKOM paBHOBECHH,
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AXCIIEPCHBIX CHUCTeMax

1.4

(akToIOTHUECKHe CBe/IeHHsI O CBOMCTBAaX, COCTaBe, MOJyYeHUH U Oe30macHOM
WCTO/b30BAaHMU Ba)KHEHMILIMX HEOpPraHWYeCKWX W OpPraHWYecKWX BelecTB B
OBbITY ¥ MPAKTUYECKOU AesTeTbHOCTH Ue/ioBeKa

1.5

o0mmye HayuHble TIPUHIMIBI XUMHWUECKOTO TIPOM3BOJCTBA (Ha TipUMepe
TIPOU3BOACTBA CEPHOM KUC/IOTHI, aMMHaKa, MeTaHoJ1a, IiepepadoTKu He(TH)

CdopMHUpOBaHHOCTb YMEHUH BBISIBJISITD:

2.1

XapakTepHble TIPU3HAKM M B3aUMOCBSI3b M3YyUEHHBIX TMOHATHM, MPUMEHSITh
COOTBETCTBYIOLL[ME  TIOHATHSI TPA  ONWCAHUM CTPOEHHMS U  CBOMCTB
HeOpraHUuecKrWX U OpraHM4eCcKUX BellecTB U UX MpeBpalleHui

2.2

B3aMMOCBSI3b XMMUUECKUX 3HAHUM C MOHATHSIMH H MnpeACTaBJI€EHUAMU ODPYTIUX
MnpeaMeToB 1Jid 0oJjiee 0CO3HAHHOI'O TMOHUMAHHUS U OOBSICHEHUS CYLIHOCTH
MaTepHaJIbHOI0 € IMHCTBAd MHPd

C(fl)OpMI/IpOBaHHOCTL YMeHHA UCI10/Ib30BaATh:

3.1

HavMeHOBaHMUSI  XMMMUUECKMX  COeJMHEHUM  MeXAYHapoJHOrO  COro3a
TeOpeTUUeCKOW W MPUK/IaJHOM XWMWUU W TpUBUA/bHble Ha3BaHUsI BeLECTB,
OTHOCALLMXCSI K M3Y4YeHHBbIM KjaccaM OpraHWueCKMX U HeopraHu4eCKux
coeZIMHEeHUM

3.2

XUMHYECKYI0 CUMBOJIMKY /JIs1 COCTaB/ieHus1 (GOpMY/1 HeOpraHMUeCKuX BelLecTB,
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BepHYTbHIX, COKpAllleHHbIX U CKeJeTHBIX)
(hopMyJ1 OpraHMueCcKrX BelllecTB

CdopMHUpPOBaHHOCTh YMeHUsI K/1aCCU(ULIMPOBATh:

4.1

HeopraHWuyYecKre BeleCTBa, CAMOCTOSTEIbHO BBIOMPATh OCHOBAHUS U KDUTEPHUU
JUTs K/lacCU(UKALUY U3y4aeMbIX XUMHUECKHUX 00BeKTOB

4.2

OpraHuyYecKre Bel[ecTBa, CAMOCTOSITE/IbHO BbIOMpATh OCHOBAaHUSI U KPUTEPUU
JUTsT KylacCU(UKALIY U3y4aeMbIX XUMHUECKHUX 00BeKTOB

4.3

M0 pa3/MyHbIM TpU3HaKaM (YMC/y W COCTaBy pearupyroliydx BelecTB,
TeryioBoMy 3¢ ¢eKTy peakly, U3MEHEeHHIO CTelleHeill OKWC/IeHUs! 3/IeMEeHTOB,
00paTUMOCTH peakL[uH, YIaCTHIO KaTar3aTopa)

CdopMHpPOBaHHOCTb YMEHHUsI XapaKTepru30BaTh 3/IEKTPOHHOE CTPOeHHEe aTOMOB
(B OCHOBHOM U BO30Yy’KI€HHOM COCTOSTHUM) ¥ HIOHOB XMMHUYECKUX /IeMeHTOB 1
- 4 nepuogos Ilepuognueckon cucremsl [J.V. MeHzeneeBa U UX BajleHTHbIE
BO3MO)KHOCTH, HCIIO/Ib3ysl TIOHATHSL S-, P-, d-3/1IeEKTPOHHBIE oOpOuTany,
SHepreTUyecKre ypoBHU
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6 ChopMUPOBaHHOCTh YMeHUsI OOBSICHITh 3aKOHOMEPHOCTH W3MEHEeHUsI CBOMCTB
XUMUYeCKUX 371eMeHTOB M 00pa3yeMbIX MMH COeAWHEHWH I10 TepuojiamMm |
rpynnam

7 CchopMUpOBaHHOCTh YMEHHsI COCTaBJISATh yYPaBHEHHs XUMHUUECKUX peakLuil U
PacKphIBaTh UX CYLIHOCTB:

7.1 OKUC/IUTe/TbHO-BOCCTAHOBUTE/IbHBIX ~ peakLMii  MOCPeACTBOM  COCTaBJIeHUS
3/IEKTPOHHOTO OaslaHca 3THX peakLuit

7.2 ypPaBHEHHsI peakLyil pa3/MyHbIX THIIOB; MOJIHbIe M COKpAallleHHble yYpaBHEHUs
peakiiii MOHHOTO OOMeHa, YUMTbIBas YC/IOBHS, TP KOTOPBIX 3TH DPeakLyu
UAYT [0 KOHLIA

7.3 peakiuii THAPOJM3a, PpeakIuii KOoMIIeKcooOpa3oBaHusi (Ha IIpUMepe
T'U/IPOKCOKOMIL/IEKCOB LIMHKA U aTFOMUHUS)

8 CdopmMHUpOBaHHOCTb YMEHHsI NTOATBEPXK/IaTh:

8.1 Ha KOHKDETHBIX MpUMepax XapakKTep 3aBUCUMOCTH PeaKLIMOHHOW CIIOCOOHOCTU
OpraHWYecKHUX COeJIMHEHWM OT KpaTHOCTH W TWUIMa KOBajeHTHOW cBsi3u (O~ u
T-CBA3H ) B3aMMHOT0 B/JMSIHUSI aTOMOB M IPYII aTOMOB B MOJIEKYy/ax, a TakKe
0T 0coOeHHOCTel peanM3alviy Pa3/IMUHbIX MEXaHW3MOB MPOTEKAHUS PeaKI[|id

8.2 XapakTepHble ~ XMMHYeCKWe  CBOWCTBAa  BeIeCTB  COOTBETCTBYIOLIUMU
9KCIepUMeHTaMH U 3alUCSIMU YPaBHEHUM XMMUUeCKUX peakLvii

9 CcdhopMHpOBaHHOCTh YMEHUSI XapaKTepru30BaTh COCTaB U Ba)KHeHIle CBOMCTBA
BeIlleCTB, MPUHA/JIeXAIUX K OrpeesieHHbIM K/lacCcaM M IpyIaM COoeHeHUM
(mpocThble BellecTBa, OKCHU/bI, TWPOKCU[bI, COJU; YT/eBOAOPO/bl, MPOCTbIe
3¢upel, CIUPTHI, (EHOsBI, aabAerubl, KETOHbI, KapOOHOBBIE KHCJIOTHI,
CJIO>KHBIE 3QUPBI, )KUPBI, YTIeBO/bl, AMUHBI, AMUHOKHCJIOTHI, O€JTKN)

10 CcdhopMUpOBaHHOCTh YMEHHs IPOBOJUTDL PAcyeThl 10 XMMUYeCKUM (hopMy/iam 1
yPaBHEHHUSIM XUMUUECKUX PeakLiid C UCT0/Ib30BaHNeM (PU3NUYeCKUX BeJTMUMH:

10.1 Maccel (0ObemMa, KOJIMUecTBa BeIeCTBA) TMPOAYKTa peaklWd, eClId OJHO W3
HCXO/IHbIX BellleCTB [aHO B BHUJe PacTBOpa C OMpejieJieHHOM MacCOBOM [l0o/ei
PaCcTBOPEHHOTO Bel[eCTBa WU JAaHO B U30bITKe (MMeeT IPUMeCH )

10.2 MacCOBOM WM 00beMHOM JJ0JTH, BBIX0/]a TIPO/IYKTAa PeaKLuu

10.3 TErJI0BOro 3pdexra peakLyii

10.4 00BbEMHBIX OTHOIIIEHHH Tra30B

10.5 10 HaXOKJeHUI0 XMMHUYeCKOoW (popMyribl BelllecTBa
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11

Bnagmenne cucreMoM 3HaHMKM O MeTOZAaxXx HAyyHOrO IIO3HAHMUS —SIBJIEHUM
NIPUPO/IBI, HUCIIO/Ib3YeMBIX B €CTeCTBEHHBIX HayKaX M YMeHHe INPUMEHSTb 3TH
3HaHUS TPU 3KCIIePUMEHTaJbHOM HCC/IeIOBaHUM BelleCTB U AJisi 0ObsiCHeHUs
XUMUYEeCKUX SIBJIeHWM, MMeILMX MeCTO B IpUpPOJe, NPaKTUUYeCKOU
JlesTeJIbHOCTU Ye/loBeKa Y B [IOBCe/IHeBHOW KU3HU

12

CdopMHUpPOBaHHOCTh YMeHHUsI TIPUMEHSATh (MCI0/Ib30BaTh) 3HAHUSI O COCTaBe U
CBOMCTBAX BeLIeCTB /151 9KCIIepUMeHTalbHOM TTPOBEPKY TUIIOTe3 OTHOCUTE/ILHO
3aKOHOMEDHOCTeM TMpOTeKaHWs XWUMHUEeCKUX peakLUil U TPOrHO3UPOBaHUS
BO3MOXXHOCTEMI MX OCYLIECTB/IEHUSI; CHCTEMHble XUMHWUYeCKWe 3HaHWUS [
0OBSICHEHUSI U TIPOTHO3UPOBAHHS SIBJIEHWM, UMEIIUX eCTeCTBeHHOHAYYHYHO
MPUPOJY; [Ji TIPUHATHS TPAMOTHBIX peIleHW Tpo0/ieM B CUTyalUsX,
CBSI3aHHBIX C XUMHUeH

13

ChopMHUPOBaHHOCTb YMEHMsI TUIAHUPOBaTb M TPOBOAUTH  XUMHUECKUH
9KCTIIepUMEHT  (TTOJlyuyeHWe W W3yueHWe CBOWCTB HEOPraHWYeCKUX U
OpraHUYeCKHX BeIIeCTB, KaueCTBEHHbIE PeaKlUU YI/IeBOAOPO/OB Pa3/IMUYHbIX
K/IaCCOB ¥ KHCJIOPOJCOZEPIKAIMX  OpPraHWYeCKMX BeIeCTB, pelIeHue
9KCTMIePUMEHTA/IbHBIX ~ 3aZlau 110 pacrio3HaBaHWIO  HEOPraHWueCcKuX U
OpPraHWUEeCKHX BeIeCTB) C COOJIFO[eHreM IpaBuI Oe30macHOro obparieHust ¢
BelllecTBaMM U JlabopaTopHbIM  000pyZOBaHMEM; (HOPMY/IHMPOBATL LU
WCC/Ie[JOBaHMSI; TIPE/ICTAB/IATh B Pa3/IMuHON (hopMe pe3ysbTaThl SKCIIEPHMEHTA,
AHa/IM3UPOBATh U OLIEHUBATh MX [JOCTOBEPHOCTh

14

ChopMUpPOBaHHOCTL YMEHMsI  OCYILeCTBJSATh  Lie/ieHarpaB/ieHHbId  MOUCK
XUMAYeCKON WHGOpPMalMd B Pa3/MYHbIX MCTOYHHWKaX (HayyHas W yueOHO-
HayyHasi JIuTepaTypa, CpeAcTBa MaccoBoW WHdopMaluu, ceTb VIHTepHeT u
JIpyrve),  KPUTWUYECKU  aHaJIU3UMpOBaTh  XUMHUUeCKyr0  UH(bOpMaLuio,
nepepabaThiBaTh ee U UCIO/b30BaTh B COOTBETCTBUU C MOCTAB/IEHHON yueOHOM
3ajiauet

15

CcopMHUPOBaHHOCTb YMEHHsI TIPOTHO3MPOBATh, aHA/TM3UPOBATh U OLIEHUBATh
rHGOpMaLMIO C TIO3ULIMK KO0JI0TMUecKoi 6e301acHOCTH MOC/IeiCTBUN ObITOBOM
Y TIPOU3BOZCTBEHHOW [IesITeJIbHOCTH YeJiOBeKa, CBSI3aHHOW C repepaboTKOM
BellleCcTB; COPMUPOBAHHOCTb YMEHUM OCO3HaBaTh OMACHOCTb BO3ZEMCTBUS Ha
JKUBBbIE OpPraHM3Mbl OTpejie/IeHHbIX BeIleCTB, TOHUMasi CMBICJ TOKa3aTesst
Tipe/ie/TbHOM [IOTTyCTUMOM KOHL|EHTDPAL[M, U TOSICHATb Ha MPUMepax CIoCOObI
yMeHbIIIeHHsI W TIpeOTBPAIlleHUs] WX BPEAHOTO BO3JEMCTBUS Ha OpraHU3M
yesloBeKa

INEPEYEHDb 3JIEMEHTOB COJEPXXAHWUS, ITIPOBEPAEMbBIX HA EI'D 11O XUMHUN

Kop

[TpoBepsieMblli 3/1eMEHT COfiep>KaHus
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TeopeTrueckre 0CHOBbI XMMHUU

1.1

Ctpoenue BewjectBa. CoBpeMeHHasi MoOJe/lb CTpPOeHUs1 arToMma. PacripefesneHue
3/IEKTPOHOB TI0 SHEpreTUYecKUM ypoBHsIM. Kiaccudukaiiyss XMuMU4eCcKrxX 3/1eMeHTOB.
OcobeHHOCTH CTPOeHMsI SHEPreTUUeCKHUX YpPOBHeW aToMoB (S-, p-, d-3/1eMeHTOB).
OcHoBHOe ¥ B030YyX/IeHHOe COCTOSTHUSI aTOMOB. JJIEKTPOHHAs! KOHPUTYpaLisi aToMa.
BasteHTHBIE 3/1EKTPOHBI

1.2

[Tepyuoanueckasi cucrema xuMuueckux syiemeHTOB [I.VI. MeHpeneeBa. dusnueckuii
cMmeicn [lepuopnueckoro 3akoHa [I.M1. MenpeneeBa. IIpuunHbl ¥ 3aKOHOMEpPHOCTH
V3MeHeHHsI CBOMCTB 3/71eMEHTOB U HX COeJUHeHWW [0 Iepuojam M TpyIIaMm.
3aKOHOMEPDHOCTM B U3MEHEHMM CBOWCTB TIDOCTBIX BeIeCTB, BOJOPOJHBIX
COeJJUHEHWH, BBICIINX OKCUJIOB U TUAPOKCUIOB

1.3

BasieHTHOCTB. D/1eKTpOOTpULIATeIbHOCTb. CTeleHb OKUC/IeHHS

1.4

Buzabl xumuyeckoi cBsi3u (KOBajJleHTHasi, UOHHasi, MeTa/iyIMueckasi, BOAOPOJHas) U
MeXaHU3Mbl ee 00pa3oBaHUsA. MeXMOJIEKY/ISPHbIE B3aUMO/IEMCTBUA. BerriecTBa
MOJIEKYJ/IIPHOTO U HEMOJIEKYJIIPHOTO CTpOeHMsl. THIbl KPUCTA//IMUeCKUX DelleTOK.
3aBMCHMMOCTh CBOMCTBA Bell[eCTB OT TUMa KPUCTA/VIAUeCKON pelleTKH

1.5

Xumuueckas peakKuuys. KJ'IaCCI/Id)I/IKaL[I/IH XUMHUYEeCKHUX peaK]_[I/II\/JI B HEOpFaHHHECKOﬁ n
OpFaHHHECKOﬁ XUMMH. 3aKOH COXPdHEHHUA MdCChI BELLIECTB

1.6

CKOpOCTb peakiuu, ee 3aBUCHMOCTb OT pa3/InyHbIX (PAKTOPOB

1.7

TenioBble 3¢ ekThl XUMUUECKHX peaklyid. TepMoxyvMuueckue ypaBHEHUsI

1.8

OO6paTtumbie peaklid. XUMUUYeCKOe paBHOBecre. PaKTOPHI, BAUSIOIIME Ha COCTOSTHUE
XYMU4YecKoro pasHoBecus. [Tpunuun Jle Ilarense

1.9

ONIeKTpoIMTHYeCKas Auccoruariisi. CubHbIe U ciabble 3/1eKTpouThl. Cpeia BOAHBIX
pacTBOpPOB BeIIECTB: KHUC/as, HeUTpasbHas, MiefouHas. CTerneHb [JUCCOLMALWH.
PeakIiju1 HOHHOTO 0OMeHa

1.10

I'upponu3 cosneii. MloHHoe mnpou3BesieHWe BoAbl. Bogopoanbiii miokasatenb (pH)
pacTtBopa

1.11

CriocoObl BbIpaKeHHsI KOHIIEHTpPAI[UM PACTBOPOB: MaccoBasi /10Jii PaCTBOPEHHOTO
BellleCTBa, MOJISIpHasi KOHLeHTpauusi. HacklllleHHble ¥ HeHachlllleHHble pPaCTBOPBI,
pacTBOpUMOCTb. KpucTanioruaparsl

1.12

OKUC/IMTe/IbHO-BOCCTAaHOBUTe/IbHbIe peaklyd. [loBeseHue BeljecTB B cpefax C
pa3HbIM 3HaueHueM pH. MeTozbl 3/1eKTpOHHOTO HasaHca

1.13

DJIeKTPOJI3 paCTBOPOB M PACIIABOB COel
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OCHOBBI HEOPraHUUECKOU XUMUU

2.1

Knaccudukanus HeopraHuueckux coefuHeHHE. HoMeHKnaTypa HeopraHWUYecKuX
BeLLeCTB

2.2

XyUMHUUeCKre CBOMCTBA BaKHEWIIMX MeTa//ioB (HAaTpUM, Kanuii, Kasbl[Uii, MarHWM,
ATIOMMHHMM, LUHK, XpOM, J’Kele30, Melb) U HuX coeauHeHui. OOIHe CrocoOb
T0JIyueHusl MeTaJljioB

2.3

XyUMHUUeCcKre CBOMCTBA Ba)KHEMILIMX HeMeTasuioB (rajioreHoB, cephbl, a30Ta, docdopa,
yrjiepojila U KpeMHMs) U UX COoeiMHeHWM (OKCUOB, KUCIOPOACOZep KalluX KUC/OT,
BOJOPOJHBIX COeIMHEHUN )

2.4

I'eHeTnueckass CBSI3b HeOopraHn4yeCkKuXx BelleCTB, TIPpHUHAAJIEXKAIIUX K Pd3/IMUHBIM
K/lIaCCaM

2.5

Npentudukalyss HeopraHW4yeckKux coeiuHeHui. KauecTBeHHble peakIUM Ha
HeopraHuuecKue BelllecTBa U MOHbI

OCHOBBI OpraHMYeCcKOW XUMUU

3.1

OcHOBHBIE TIOJIOKEHUSI TEOPUM XMMHYECKOr0 CTPOEHHsI OpPraHUYeCcKUX COeSUHEeHUU
A.M. byrnepoBa. Yr/iepoJHbli CKeJleT OpraHA4Yeckol MoseKy/bl. KpaTHOCTb
XUMHUYEeCKON CBsizu, O~ u T-CBASH, sp3—, spz—, sp-rubpuu3au opbuTaneli aToMOB
yriaepoza. 3aBUCUMOCTb CBOMCTB BeLeCTB OT XMMHYECKOrO0 CTPOEHUs MOJeKyJl.
I'omonoru. I'omonoruyeckuii psifi. I3omepust U ©u3oMephbl

3.2

[TonsThe o pyHKUMOHaNBbHOM rpyrme. OpreHTalMOHHbIE 3((eKThl 3aMeCcTUTeNNen

3.3

[MpencraBneHre o0 KjiaccuUKalyMyd OpraHAYeckux BellecTB. HomeHknatypa
OpraHWYecKMX CoeJJMHeHUN (cucTeMaThuyeckass) U  TpUBHUAJbHble  Ha3BaHUS
Ba)KHEMILIMX Mpe/ICTaBUTe el K/1aCCOB OpraHUYeCKUX Bell[eCTB

3.4

CB00OoHOpaIMKA/TbHBIA M MOHHBIM MeXaHW3MbI peakiuu. [ToHsITHE 0 HyK/Ieoduie U
snekTpoduie. [IpaBuno MapkoBHuKOBa. [IpaBuo 3atileBa

3.5

AnkaHbl. XuUMHYeCKMe CBOMCTBa aJKaHOB: Ta/loTeHHMPOBaHWe, [eruipupoBaHue,
TepMUUEeCKOe pas3/ioyKeHue, KpeKWHT, h3oMepusalusi, ropeHue. [losyueHre ankaHOB.
Huknoankansl. CrienudrKa CBOWCTB LMK/IOAIKaHOB C MajbIM pa3MepoM LIMKIIA.
Peakiyy ipucoeiiHeHUs U pajuKa/JbHOTO 3aMellleHUst

3.6

AnkeHbl. XUMHYeCKWe CBOWCTBA: peakLWU NpUCOeJUHeHus1 (rajoreHupoBaHue,
TW/pUpoBaHue, TW/pPOrajoreHUpOBaHWe, THJpaTalsi), TOpeHHs, OKHUC/IeHUS U
nosiuMepu3alu. [IpombliiiiieHHbIe ¥ labopaTopHbIe CIIOCOObI MOTyueHUs! aTKeHOB

3.7

Ankasyenbl. XUMHWYeCKMe CBOMCTBA ajKa/JMeHOB: PpeakLUU MpUCOeUHEHUs]
(ruppupoBaHUe, TajOreHMpOBaHWe), TOpeHusT U mnonMMepusauuu. [lomyueHue
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aJIKaJJUeHOB

3.8

AnkyHbl. XHMMHYeCcKue CBOWCTBA: peakLMy IIpUCOeJVHeHHs1 (rajJioreHupoBaHue,
TUJpUPOBaHUe, THpaTalys, THAPOTraJloreHUpOBaHNe) KakK Crocod TomyueHus
MOJIMMEPOB M [JPYIUX T[0/e3HbIX TMpOAYKTOB. Peakuyy 3amelneHus. ['opeHue
aljeTWeHa KaK MCTOYHHMK BBICOKOTEMIIEpaTypHOrO IUIaMeHU /i1 CBapKU U Ppe3KH
MeTassioB. [IpumeHeHue aljeTuieHa

3.9

ApeHbl. XuMHUecKde CBOWCTBAa OeH30/1a: peakUyu 37eKTPOPUILHOTO 3aMelleHus],
npucoeuHeHus (THAPUPOBaHUE, TalloreHupoBaHue). Peakiys ropenusi. Oco6eHHOCTH
XUMUYeCKUX CBOWCTB Tomyona. Ilomyuenue GeH3oma. OCOOEHHOCTHM XHUMUYECKHX
cBoMcTB cruposa. [Tosumepu3sarusi ctuposia. CriocoObl TMosiyueHUs] U MpPUMeHeHue
apoMaTUUeCKUX YI/1eBOJ0pPO0B

3.10

Cruptel.  IlpesenbHble  OAHOATOMHBIE  CIUPTBL. ~ XUMHYeCKHWe  CBOWCTBaA:
B3aMMO/IeHICTBHE C HAaTPHeM Kak Criocob yCcTaHOBJIeHUs Ha/IMUusi TUAPOKCOTPYIIIIB, C
rajoreHoOBOJIOPOJJaMM  KaK  Croco® ToJydeHUsi pacTBOpUTeseld, BHYTPHU- U
MeXMOJIeKy/isipHasi Jeryujparauus. Peakiusi ropenusi. [lonyueHue 3TaHosa: peakiusi
OpO’KeHHsI TJIFOKO3bI, TUJpaTalds STHeHa. OTWIEHIVIMKOAh W TJIMLEPUH Kak
Tripe/iCTaBUTe/H Mpe/le/TbHbIX MHOI'0aTOMHBIX CITUPTOB

3.11

®eHos. XUMHUeCcKHe CBOMCTBa ¢deHosa (peakluu C HaTpueM, TMAPOKCUIOM HaTpus,
6pomom). TTonyuenue deHosa

3.12

Anbperuabl. XuUMHUUeCKWe CBOMCTBA TMpeJe/bHbIX asbJeruioB: T'UAPUPOBaHUE;
KaueCcTBeHHbIe PeaKluy Ha KapOOHWIBHYIO rpyriy (peakius "cepeOpsiHOro 3epkasa’,
B3aumo/eiicTBue ¢ rugpokcugoMm meau (II). [TosnyueHue mpefenbHBIX anbeTU/0B:
OKWCJ/IeHWe CIIMPTOB, TMpaTalys aueTuleHa. ALeTOH Kak IpejCTaBUTe/lb KeTOHOB.
Ocob6eHHOCTH peaKL[Mi OKUCJ/IeHUs alleToOHa

3.13

KapboHOBble KHUC/IOThL. XHUMHUECKWe CBOMCTBA Tpe/ieJIbHbIX  OZHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XWMHUECKMX CBOWCTB MYPaBbHUHOM KHCJ/IOTHI.
[MonyueHue mpefe/bHBIX OZHOOCHOBHBIX KAapOOHOBBIX KHCJ/IOT: OKHC/IEHHWE aKaHOB,
a/IKeHOB, TIEPBUUHBIX CIIMPTOB, a/ibJeTH0B. BrICIIHe rpee/ibHble U Herpee/lbHbie
KapOOHOBbIE KUC/IOThI

3.14

Cnoxsbie 3¢upel U XuUpbl. CriocoObI TIOMYYeHUs] CJIOKHBIX 3¢pupoB. OOPaTUMOCTH
peakuyu STepudukaluu. IlpumeHeHUWe CJOXKHBIX 3(QUPOB B TMUILEBOM U
raproMepHOI MPOMBILLIIEHHOCTU. JKUPBI KaK C/I0XKHBIe 3(PUPHI TJIMLepHMHA U BbICIIMX
KapOOHOBBIX KHUC/IOT. XUMHUeCKHe CBONCTBA >KUPOB: THUJPUPOBaHHe, OKHC/IEHUe.
I'uaponu3s, Wid OMbITIeHHe, )KUPOB KaK CMoCO0 TPOMBIILJIEHHOTO TIO/IyUeHHUsT CoJieit
BBICIIMX KaPOOHOBBIX KUCA0T. MBUIA Kak CO/MM BBICIIMX KAPOOHOBBIX KUCIOT

3.15

XUMHUecKue CBOMCTBA TJIFOKO3bI: Peakldy C ydyacTHeM CIHUPTOBBIX W ambJerujHON
TPYII ¥ MOJIOYHOKHCoe OpokeHue. IIpuMeHeHMWe TIJIFOKO3bl, ee 3HaueHHe B
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JKU3Hees I TeTbHOCTU OpraHusmMa. [Jwucaxapuzpr: caxaposa, MasbTO3a.
BoccranapnuBarolue ¥ HEBOCCTaHABAMBAKIIMe  AWcaxapujbl.  ['maposnus
mucaxapuzioB. [lomvcaxapujpl: Kpaxman, ravkoreH. CTpoeHHe MaKpOMOJIEKYT
Kpaxmarsa, IJIMKOreHa M 1{e/Tt0/103bl. Pr3nueckre CBOMCTBA Kpaxmasa U Le/I/TH0/I03bl.
XyMHYecKue CBOWCTBA KpaxMasa: THApOJW3, KaueCcTBEHHas peakUus C HOJOM.
X¥MHYecKre CBOMCTBA Le/UTIO/I03bl: TUAPOINU3, TojyuyeHue 3(GUPOB Le//THI03bI.
[ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, al[eTaTHBIM II1eJIK)

3.16

AMUHBIL. AMUHBI KaK OpraHHYecKHe OCHOBAHMS: peaklMd C BOZOW, KHUCIOTaMH,
peakI[ysi TopeHust. AHUMH KaK TIpe/[CTaBUTe/Ib apOMaTHUeCKUX aMUHOB. XMMHUECKHe
CBOMCTBA aHW/IMHA: B3aUMOJEMCTBHE C KHC/IOTaMU, OPOMHOH BOJIOM, OKHCJ/IeHHE.
[MosyueHre = aMMHOB  aJKWIMPOBaHWEM  aMMMaka UM BOCCTaHOBJ/IEHHWEM
HUTPOITPOM3BOHBIX YTJIEBOAOPO/OB

3.17

AMUHOKUCIOTBI W 0OefKd. AMHMHOKHC/IOTHI KakK aM(OTepHble OpraHuYecKue
coeaurHenusi. OCHOBHBbIE aMHUHOKHC/IOTHI, 00Opa3syroriye 6ekd. XuMUUecKrue CBOHCTBA
0esKOB: TH/IPO/IM3, eHaTypalysl, KaueCTBeHHbIE (I[BeTHBIE) Peakluy Ha Oestku

3.18

CTpoeHue ¥ CTPYKTypa MOIUMEPOB. 3aBUCUMOCThL CBOMCTB TOJMMEDPOB OT CTPOEHUS
MoJsieKys. OCHOBHbIe CIMOCOOBI TIO/TydeHUs] BLICOKOMOJIEKY/ISIDHBIX —COeJUHEeHUH:
peakiuu MoMMepHr3aliiy U moauKoHAeHcaluu. Kinaccudukaiiyst BOJIOKOH

3.19

NpenTrudukaiys opraHM4ecKUx coefnHeHW. PellleHre 3KcrepyUMeHTalbHBIX 3a/au
Ha pacrio3HaBaHUe OpraHUUeCKUX BellleCTB

3.20

I'eHeTHueckas CBSI3b MEXY K/1aCCAdMK OPTraHHY€CKUX COE,Z[I/IHEHI/Iﬁ

XUMHUA U )KU3HDb

4.1

Xumus B HOBCE'E[HEBHOI‘/JI JKHU3HHU. HpaBI/IJIa Oe3oracHoOM pa6OTLI C eJKUMH, T'OPHOYHUMHU
N TOKCMYHBIMH BellleCTBaMH, CpeCTBAMU OBLITOBOI XUMUU

4.2

XvMHS U 3[0pOBbe. XUMUSL B MeJuLMHe. XMMUS U CelbCKOe XO35IMCTBO. XUMUS B
MPOMBILLJIEHHOCTU. XUMUSI U SHEPreTHKa: NMPUPOJHBIN U MOMYTHBIN HeTSIHON Trasbl,
WX COCTaB U wucrosjb3oBaHue. CoctaB HepTH U ee riepepaboTka (MpUpOJHbIE
HWCTOYHUKH YT/IeBOZOPO/IOB)

4.3

XvMHUST M SKOJIOTUsS. XHWMHYeCKOe 3arpsi3HeHve OKpY)Karwolled Ccpeibl U ero
nocneactBusi. OxpaHa rujpocdepsl, TOYBbL, atMocdepbl, ¢daopbl U (ayHbl OT
XUMHUECKOTo 3arpsi3HeHusi. [IpobGsemMa OTXOOB U TOOOYHBIX  TIPOJYKTOB.
AJbTepHaTUBHbIE UCTOUHUKU SHEPrUU

4.4

OOmme TmipeAcTaB/ieHUss O TIPOMBIIUIEHHBIX Croco0ax TOMydeHUsT XUMHYeCKUX
BelllecTB (Ha NpuMepe MPOU3BO/CTBA aMMHaKa, CepHOU KUC/I0ThI). UepHast U 1|BeTHast
MeTtasnyprus. CTeKJ0 M CWIMKaTHas  [POMBIINUIEHHOCTb.  [IpombliieHHas
opraHuueckast xumusi. Cbipbe [/l OpraHu4eCcKor NMPOMBILLIIEHHOCTH
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Turbl pacueTHBIX 3aa4

5.1 PacueTbl MacChl BellecTBa UM 06beMa ra30B M0 U3BECTHOMY KOJTMUECTBY BeIeCTBa,
Macce Wi 00beMy OIHOTO U3 YUaCTBYIOIIMX B PEAKI[UH BeIeCTB

5.2 PacueTs! TerioBoro s dekra peakyu

5.3 PacueTbl 00beMHBIX OTHOIIIEHHH Ta30B P XUMUUECKUX PeaKLUsiX

5.4 PacueTbl Macchl (00beMa, KOTMUECTBA BEIeCTBA) MPOAYKTOB PEaKI[UH, €C/Id OFHO U3
BEIIIeCTB /IaHO B U30bITKE (MMeeT IPUMEeCH)

5.5 PacueThbl MaccoBO# WM 00BEMHOM J0JIM BBIXO/Ia TIPOJYKTA PEAKLIMU OT TEOPETUUeCKU
BO3MOYXHOT'O

5.6 PacueTsl Maccel (06BeMa, KOMUECTBA BelljeCTBa) MPOAYKTa PeaklLdd, eC/id OJHO U3
BeleCTB /laHO B BHJle pPacTBOpa C OIpefe/leHHOM MacCOBOW [0Jlell pacTBOPEHHOIO
Bell[eCcTBa

5.7 PacueTsl ¢ ucmnosib30BaHKWEeM TOHATUN ""MaccoBasi fo/1s", "MoJisspHas KOHLleHTpaLus ',
"pacTBOPUMOCTB"

5.8 HaxoxxzaeHuie MoeKy/sipHOM (hOpMyJibl OPraHMYeCcKoro BelllecTBa Mo ero mji0THOCTH

M MaCCOBBIM 0JIAM 3JIEMEHTOB, BXOASAIIUX B €r0 COCTAB, WJIX I10 IIPOAYKTaM CroOpdHHs
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TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacos
Ne HaumeHoBaHHe pa3jie/ioB M OJ/IeKTPOHHBIE (yudpoBbIe) obpa3oBare/ibHbIE
KonTtposibHblie | IIpakTHUecKue
n/m  TeM NpPorpaMmsbI Bcero pecypchbl
paboThI paboTsI
Pa3zgen 1.Teoperuyeckue 0CHOBBI OPraHUYeCKONH XUMHUH
[Tpenmert OpraHuuecKom
1q | XML Teopuss cTpoeHUs 3 BubmoTteka [HOK
' OpraHUuecKUx COoeJUHeHUN https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Wroro mno paszeny 8
Pa3zpen 2.YrneBoaopoabl
21 IIpenenbHble  yriieBOAOPO/AbI 5 bubnmoreka OOK
) — alKaHbl, 1IUKJI0aTKaHbl https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
H
CTPEARTIBHBIE bubmoTeka LIOK
2.2 yIr/ieBOAOPOAbI: ankeHel, 14 1

dJIKaJMeHbI, d/IKWHBI

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/

53 Apomatuueckue 3 bubmoreka OOK
yTJIeBOJOPO/bI (apeHbl) httphttps://resh.edu.ru/subject/29/10/s://1esson.edu.ru/04/10
[IpupopHsble HWCTOYHUKHU

24 yrFJ)IezoiopoAOB u ux 4 Bubmorexa LOK

htthttps://resh.edu.ru/subject/29/10/ps://lesson.edu.ru/04/10
nepepaboTka

)5 I"anorennporsBoHbIe 4 1 bubmmoreka OOK
yT71eBO/IOPO/IOB https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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Wroro nio pasgeny

35

Pazpen 3.Kuciopoacoaepixaijye opraHuyecke coeJuHeHHUs

3.1  Cnuptsl. eHon 11 Bubmorexa LOK
' pTHL. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
KapboHu/bHBIE COEAUHEHUS:
39 aJIbIETU/IbI u KEeTOHBI. 71 BubnuoTeka OOK
) Kapb6oHoBbBIe KHCJIOTBI. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
CrnoxxHble 3¢upsbl. JKUpbl
bubmmoreka LHOK
33 Y 9 1
HICBOART https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
Wtoro no pa3speny 41

Pa3zpen 4.A30TCcoaepikalye opraHnyecKue coeJUHeHUs

41 AMUHBI. AMWHOKHUC/TOTHI. 12 1 bubnuoreka OOK
' benku https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
Nroro no pa3peny 12

Paspen 5.BbicOKOMOJIeKy/IIPHbIE COeJMHEHUs

BbICOKOMOIEKY/ISIPHBIE
COeJUHeHUsI

5.1

Nroro no pa3peny

OBLIEE KOJ/IMYECTBO YACOB
[10 ITIPOI'PAMME

6

102

bubmoreka LHOK
https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/10/
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11 K/TIACC

HaumeHoBaHue KosmmuecTBo yacoB
No JJIeKTPOHHBIE (umdpoBbie) oOpa3oBaTe/bHBIE
pasjie/sioB H TeM KonTtposibabie IIpakTuueckue
n/n Bcero pecypchl
MporpaMmsbI padoThI padoThI
Pa3pen 1.TeopeTnueckue 0CHOBbI XMMHUM
Crtpoenue aToma.
N .
L1 Hepuogniccian cncreva 9 bmorera LOK
' proa https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
XUMHUYECKUX  JIEeMEHTOB
. . MenpeneeBa
12 Crtpoenue BEW|ECTBA. | 1 BubmoTteka [HOK
) MHoroobpa3ue BelecTB https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
bubnmuoreka LIOK
1.3 X 19 1 3
HMHHECKHE peaxtin https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
Nroro no pa3peny 39
Pa3pen 2.Heopranmnuyeckas XuMus
bubmuoreka LHOK
21 H 31 1 3
eMETaLIE https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
bubmoTeka LIOK
22 M 23 1 2
CTaTH! https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/11/
Wroro nio pa3geny 54

Pa3pgen 3.XumMus U )XKU3Hb

METOABI T103HaHUA B

3.1
XUMUH. XYMHUS U JKU3HDb

bubnuoTeka LHOK
https://lesson.edu.ru/04/11https://resh.edu.ru/subject/29/11/
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HTtoro 1o pa3geny

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

102
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KAJIEHJAPHO-TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC

n/n

Tema ypoka

Ilpengver u 3HaueHUe
OpraHUYecKOW XUMUH,
ripe/icTaB/IeHHe 0
MHOTr006pa3uu
OpraHUUeCcKUxX
coeZIMHEeHUMN

DJIEKTPOHHOE
CTpOeHUe
yrinepoza (OCHOBHOe U
BO30YyXK/IEHHOE
COCTOSIHUS).
BanenTHblie

dTOMa

BO3MOKHOCTH
yriepoza

dTOMa

KosmuecTBO yacoB

Bcer A KOHTpPOJIBHBI

(] e padoThI

IIpakTnyecku
e padoThI

Jara
HU3yUeHHU
A

J/IeKTPOHHbIE o0pa3oBare/bHbIE

pecypchbl

nudpoBbie

https://1esson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

XuMu4deckasi CBS3b B
OpraHUYecKHux
CcoeZIUHEeHUSIX.
MexaHU3MBbI
obpa3oBaHust
KOBQ/JIEHTHON  CBSI3Y,

CrIoco0bI pa3pbiBa

https://lesson.edu.ru/04/10
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CBsI3el

Teopus CTpOeHUs
OpPraHUUeCKHUX
coequHeHMit A. M.
Bbytneposa

https://lesson.edu.ru/04/10

Bupl HW30Mepuu:
CTPYKTYpHas,
MPOCTPaHCTBEHHasl.
DJIEKTPOHHbBIE

3¢ deKTbl B MOJIeKyIax
OpraHUYecKHUx
coeZIMHEeHUM

IIpencraBnenuve 0
K/1accupuKaLu u
cucTeMaThveckas
HOMeHK/IaTypa
(IUPAC)
OpraHUUeCKUX
BellleCTB

Knaccudukarms
peakiuin B
OpraHUYecKOr XUMUU
Cucremarusanys u
0000111eHre 3HAHUH 10
Teme

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

AJKaHBbI:
TOMOJIOTUYECKUUN  PSif,
obmas dbopmyra,
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HOMEHK/IaTypa u

r3oMepus,
3/IeKTPOHHOE u
MPOCTPAHCTBEHHOE
CTpOeHre MOJIEKY/T
dusnueckue u
10  xUMHUUecKHe CBOHCTBa https://lesson.edu.ru/04/10
a7IKaHOB
HaxoxaeHne ajKaHOB
11 ° TPHPOAS. Criocober https://lesson.edu.ru/04/10
TIOJTyYeHUsT U
rpUMeHeHUe afKaHOB
[{ukmoankaHbl: 001as
dbopmya,
HOMEHKJ/IaTypa U
H30Mepus,
12 ocobeHHOCTH https://lesson.edu.ru/04/10
CTpOeHUst "
XUMUUECKHX CBOMCTB,
CrocoObl MosTyueHus: u
TIpUMeHeHue
PerieHrie  pacuéTHBIX
3a/lay Ha Orpe/ie/ieHue
MOJIEKY/ISIPHOM
13 (opmyToi https://lesson.edu.ru/04/10
OpraHUYecKoro
BeIIeCTBa 1o
MaCCOBBIM JIOJISIM

dTOMOB 5JIEMEHTOB,
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BXOJALIUX B  €ro
COCTaB.
Cucremarusanus u
0000111eH1e 3HAHUH TI0
TeMe

14

15

16

AJIKeHbI:
TOMOJIOTUUECKUN DS,
obras dopmya,
HOMEHK/IaTypa,
3JIeKTPOHHOE u
NIPOCTPAHCTBEHHOe
CTpoeHue MOJIEKYJI.
CTpyKTypHas u LjuC-
TPaHC-U30Mepust
aJIKeHOB

dusznueckue u
XUMHUYECKHWe CBOMCTBA
aJ/IKeHOB. ITpaBuso
MapKOBHHUKOBa

Crioco06bl TIOTyUeHUs U
NpUMeHEeHHe aJTIKeHOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

17

[MpakTnueckass paboTa
Ne 1 1mo Teme
"[Tosnyyenue stuieHa u
r3yuyeHue ero CBONCTB"

18

Pemienve  pacuétHbIX
3a/la4y Ha OIIpejiesieHue
MOJIEKY/ISIPHOM

(hopMyiibl

https://lesson.edu.ru/04/10
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19

20

21

OpraHU4yecKoro
BelleCcTBa

AnkKagyeHbl:
COMPSKEHHEIE,
MU30/ITMPOBaHHEbIe,
KYMY/IMPOBaHHEbIE.
OcobeHHOCTH
3/IEKTPOHHOT'O
CTpPOeHUs

XvMHyeckue CBOMCTBa
COMPSKEHHBIX JUEeHOB
Crioco06bl TIOTyueHus U

rpUMeHeHHe
aKa/IieHoB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/10/

22

23

AnKVHBI:
TOMOJIOTUUECKHUN  PSifi,
obr1iast bopmya,
HOMEHKJ/IaTypa,
3/IEKTPOHHOE u
MIPOCTPaHCTBEHHOE
CTpOEHHe  MOJIeKYTI,
(bur3nuecKre CBOMCTBA

XuMHUUeckKye CBOUCTBA
AJIKUHOB

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

24

KauecTBeHHEBIe
peaklM Ha TPONHYIO
CBS3b

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

25

CriocobbI monmyueHust U

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
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26

MMpUMeHEeHKWEe d/IKWHOB

Pemenue 3ajiau:
pacyéThl o
YPaBHEHUIO
XUMHUYEeCKON peakiyuu

27

Cucrematusanus u
0000111eH1e 3HAHUH TI0
Teme

28

29

ApeHsr:
TOMOJIOTUUECKWN DS,
obras dopmya,
HOMeHK/IaTypa.
DJIEKTPOHHOE U
IIPOCTPaHCTBEHHOE
CTpO€eHue MOJIEKYJT
OeH30/1a U TOMyO/a, UX
(ur3nueckre CBOMCTBA
XyMUyeckue CBOMCTBa
apeHOoB: peakuuu
3aMelLeHust

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

30

XuUMHUUeckKre CBOMCTBA
apeHOoB: PeaKIuu
TIPUCOeIMHEHYS],
OKHCJ/IeHHEe T'OMOJIOI'OB
6eH30/1a

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

31

OcobeHHOCTH
XUMUUECKUX CBOMWCTB
CTUpOJIa

50

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/




Pemtennie  pacuéTHBIX
3a/lay Ha orpejesieHue

MOJIEKY/ISIPHON
32
bopmyb
OpraHUuecKoro
Bell[eCTBa
33 CriocoObI TOTy4eHust U https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
TIpUMeHeHre apeHOoB 10/
l'eHeTnueckass  CBsI3b
34 |MOKAY  PasMTHBIMU
KJlacCaMu
yT7IeBO/IOPO/IOB
Pacuétsl o
yPaBHEHUSIM
35 XUMHUYECKUX peakLdi.
CucremaTu3anus u
0000111eHHe 3HAHUH TI0
Teme
HpHpoaHbt ras- https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
36 TlonytHble HedTsHBIE 10/
rasbl
KameHrbit - yrom> o https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
37  TOPOLYKTHI ero 10/
nepepaboTKu T
HedTts u crnocobwr eé
38 repepabOTKH. https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
[IprmeHneHue 10/
MPOJYKTOB

51




39

repepaboTKu He(TH

I'eneTnueckass  CBfI3b
MEX1y  pa3/u4YHbIMU
KJaccaMu
yTJIEBOJOPOZOB

40

['anoreHornpor3BogHbI
e yT71eBOJ,0pPO/I0B:
3/IeKTPOHHOE
CTpOEHUE; peakiuu
3aMelLeHus rajioreHa

41

[HeiicTBue 1menoueli Ha
rajioreHIpor3BO/HbIe.
BzaumopeiictBue
JWrajsoreHaqKaHoB  C
MarHveM U LJUHKOM

42

Cucrematusanus U
000011IeHHe 3HAHUH TI0
paszeny
"YrneBogopons!"

43

KoHTposibHast  pabota
1o TEMe
"YrneBogoponsr"

44

[IpenenbHble
O/JHOATOMHbIE CTIUPTHI:
TOMOJIOTUUECKUH  Psifi,
obrmas dopmyna,
CTpOEHHEe  MOJIEeKYII,
n3omepus,

52

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/




HOMEHKJ/IaTypa,
KJ1accuurKanus,
¢busryeckre CBOWCTBA

XuMuueckKue CBOMCTBA

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/

45  npenenbHbIX 10/
0/IHOATOMHBIX CITUPTOB
Cnocode! nonysenns https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
46  TIpUMeHeHUHe 10/
OHOAQTOMHEIX CITUPTOB T
ITpocThie 3¢upsI:
HOMeHK/IaTypa u
47 r3oMepus,
0COOEHHOCTH
bu3nyecKux u
XUMUUYECKUX CBOMCTB
MHoroaToMHbIe
CTIUPTHI:
48 STUJIEHT JTUKOJTb u https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
TJTALIEPUH, Ux 10/
busnyeckue u
XUMHUYECKHe CBOMCTBA
CriocoObI moTy4eHust U
49 TIpUMeHeHue
MHOT'0aTOMHBIX
CTIUPTOB
deon: crpoeHue https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
50  mosekybl,

¢usnyeckre CBOICTBA.

53

10/




51

TokcUuHOCTH (heHosIa

XUMHUUYeCKre CBOUCTBA
deHona

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

52

53

54

55

Crioco06bl TIOTyueHus U
npuMeHeHue deHomna

ITpakTrueckass pabora
Ne 2. Pemenne
5KCIIepUMeHTaIbHbIX
3aja4 o Teme
"CriupThl U deHombl"

CucremaTu3alus u
000011[eHre 3HAHUM 110
TeMme

AnbIieTuapl U KeTOHBI:
3/IEKTPOHHOE CTpPOeHUe
KapOOHUBHOM
TPYIIIbI;
rOMOJIOTHYECKHe
pSIIIbI, obas
dbopmyna, u3omepus U
HOMeHKJ/IaTypa

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

56

57

AnbLieruibl U KeTOHBI:
(ur3nuecKkre CBOMCTBA;
peakLuu
TIpUCOeJUHeHHsI
Peakium okucienus u
KaueCTBEeHHbIe
peaklvy anbJerusioB u

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

54




58

KeTOHOB

Crioco0bl  TOMTyueHust
a/bJIETHU/IOB U KETOHOB

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

59

O/IHOOCHOBHbBIE
Tnipefie/ibHbIe
KapOOHOBbIE KHCJIOTHI,
0C0OEeHHOCTH
CTPOEHHMSI KX MOJIEKYJT

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

60

N3omepus u
HOMeHK/aTypa
KapOOHOBBIX  KHUCJIOT,
ux ¢busmueckre
CBOWCTBA

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

61

XHUMHUUeckKre CBOMCTBA
ripefieTbHbIX
O/IHOOCHOBHBIX
KapOOHOBBIX KHUCJ/IOT

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

62

Ocob6eHHOCTH CBOMCTB
MYPaBbHUHOH KHUCJIOTHI.
MHoroo6pa3ue
KapOOHOBBIX KHUCJ/IOT

63

OcobeHHOCTH CBOMCTB:
Herpe/1e/TbHbIX u
apoMaTUYeCKUX
KapOOHOBBIX,
JMKapOOHOBBIX,
T'U/IPOKCUKapOOHOBBIX
KHCJIOT.

55




64

65

IIpencraBuTtenu
BBICIIIMX KapOOHOBBIX
KUC/IOT

[TousaTue 0
TIPOM3BO/IHBIX
KapOOHOBBIX KHUC/IOT

Crioco06bl TIOTyUeHus U

TIpUMeHEeHHe
KapOOHOBBIX KHC/IOT

66

CroxHble 5¢upsbI:
TOMOJIOTUUECKUN DS,
obras dopmya,
130Mepust U
HOMeHK/IaTypa

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

67

dusnueckue u
XUMHUECKHe CBOMCTBA

3¢1poB

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

68

PerieHre  pacuéTHbIX
3ajjau: IO ypaBHEHHIO
XUMUUECKOW peakLuy,
Ha oripejiesieHue
MOJIEKY/ISIPHOM
hopmMyibl
OpraHUYecKoro
BeIlecTBa

69

[MpakTuueckass pabota
Ne 3. Pewenue
9KCITePUMEHTa/IbHBIX

56




3374 1o TemMe

"Kap6oHoBbIe
KUCI0TEL.  Cl10)KHbIe
3¢upb”

JKuper: CTpOeHue,

70 bu3nueckue U https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
XMMUUECKUe CBOMCTBA 10/
(rupponus)

OcobeHHOCTH CBOWCTB
JKHUDOB,  COJlepyKall[iuX

7, | OCTaTKH https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
Heripe/e/IbHbIX 10/
JKUPHBIX KHCJIOT.

JKupe! B ipupoze

Meina KakK CoMu
BBICIIIMX KapOOHOBBIX
KHUCJIOT, WX MOotoIlee

72 peiictBue. [lonHsiTue o
CUHTETUUeCKUX
MOIOIIIUX  CpeZCTBax
(CMCQC)
leHeTnueckasi  CBsI3b
yT7IeBO/IOPO/IOB u

73 KHCJIOPOZCOZep Kall[ix
OpraHUUeCKUX
BeIIeCTB
Pacuétsl o

74  ypaBHeHUSM

XUMHUYeCKHUX peaKqu/i

57




75

76

77

78

79

80

Cucremartusaijus u
0600111eH1e 3HAHUH TI0
TeMe

O61as
XapaKTepUCTHKA
yIJIeEBOJI0B u
K/1accuduKaluys
yraeBof0B (MOHO-, U-
Y TIO/TMCaxapyu/ibl)
MoHocaxapubl:
(bu3nyeckre CBOMCTBa
M HaxoxjeHue B
npupoje

IIpumenenue
[JIIOKO3bl, €€ 3HaueHue
B JKU3HeJesaTelbHOCTU
opraHu3ma
Jucaxapuspl:
caxapo3a, MajabTo3a U
nakrosa. HaxoxpeHue
B rpupoze v
TpUMeHeHUe
JlicaxapuioB
ITomucaxapuppr:
CTpOeHHe
MaKpOMOJIeKYJI,
¢bur3nueckue u
XUMHUYeCcKre CBOMCTBA,
TpUMeHeHue

https://1esson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://1esson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/
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81

82

83

84

85

86

87

ITousTtue 00
HCKYCCTBEHHBIX
BOJIOKHAX

Pemtenne  pacueTHbIX
3a/lau Ha OrpejesieHre
piled) 17 BbIXO/1a
MPOAYKTa peakLuu OT
TeopeTUYeCcKu
BO3MOJKHOI'O

CucremaTu3alus u
000011[eHre 3HAHUM 10
paszeny

KonTponbHast pabora

o TeMe
"Kucnopoacopepxaiu
e OopraHuvecKue
coeiHeHUs"

AMUHBI:
K/1accudukariys,
CTpOeHHe MOJIeKYII,
obrriast dbopmyra,
r3oMepusi,
HOMEHK/IaTypa u

(ur3nueckre CBOMCTBA

XUMHUUecKre CBOUCTBA

anidaTruueckux
aMHHOB
AHWUINH: CTpOeHue

59

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/




88

89

90

aHW/IMHA, 0COOEHHOCTH
XUMUYECKUX CBOUCTB
aHWINHA

Crioco0bI oyueHUs U
rpUMeHeHue
andaTHUeCcKux
aMHHOB

AMWHOKUCIOTHI:
HOMEHKJ/IaTypa u
HU30Mepus,

(bu3nyeckre CBOMCTBA.
OtpenbHbIE
rpeiCTaBUTeN o

dMHWHOKHCJIOT

XuMHYecKre CBOMNCTBA
aMHUHOKHCJIOT, Ux
6u1oJIoruueckKoe
3HaueHue
aMUHOKMC/IOT. CHHTe3
Y TUJIPO/IU3 TIETITU/IOB

https://1esson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

91

92

Benku Kak mpupojHbIe
MOJIMMEPbI; CTPYKTYPbI
0enKoB
XHMHUUecKre CBOMCTBA
OeKoB

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

93

A3oTcopepskaliyie
reTepOIUK/TNUeCKHe
COeIMHEHUS.

60




94

HykenHoBbIe
KHCJIOTBI: COCTaB,
CTpoeHUe u
Ouosioruyeckast posib

ITpakTrueckass pabora
Ne 4. Pewenue
5KCIIepUMeHTaIbHbIX
3a/a4y o Teme
"A3oTCcojepKalye
OpraHuveckKue
coelMHEHUS"

95

[MpakTnueckass paboTa
Ne 5. Pewenue
5KCIepUMEeHTa/IbHbIX
3a/1au o TeMe
"Pacrio3HaBaHue
OpraHUYecKHUx
coeiMHeHU"

96

KoHTposibHast  pabota
o TeMe
"A3oTcopepxaiye
OpraHuyeckKue
coeHeHUs"

97

OcHOBHBIE TTOHSITHUS
XUMHHU

BBICOKOMOJIEKY/ISIPHBIX
COeZIMHEeHUM U MeTO/Ibl
HX CHUHTe3a —
roJiiMepu3aLus U

61




98

TO/TMKOHZeHCalus

[Tnactmaccel.
YTtunusanus u
repepaboTKa IlaCTUKa

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

99

OnacToMepsl:
HaTypaJIbHbIN
CUHTEeTUUYeCKHe
Kayuyku. Pe3vHa

10

BoJsokHa:
HaTypa/bHbIe,
HWCKYCCTBEHHbIE,
CUHTEeTHUUYECKUe.
ITonmumepsr
criel[iaabHOro
Ha3HauYeHUs

https://lesson.edu.ru/04/10https://resh.edu.ru/subject/29/
10/

10

10

[MpakTnueckass paboTa
Ne 6. Perienue
5KCIePUMEHTAa/IbHBIX
3a7ia4y T10 TEME
"Pacrio3HaBaHue
[71aCTMacc ¥ BOJIOKOH"

O0600611eHMe u
cucTeMaTty3anus
H3y4YeHHOr' o
Marepuasa II0 TeMe
"BpICOKOMOEKYJ/ISIPHBI
e coejiHeHus "

OBIIEE  KOJIMYECTBO

102

62




YACOB I10 ITPOT'PAMME

63




11 K/TIACC

No KosmmuecTBO uacoB Jdara
DJIEKTPOHHbBIE nudpoBbIie oOpa3oBarTe/bHbIE

n/  Tema ypoka Bcer Kourponbusl IIpakTuuecku H3yYeHH pecypeh:
n 0 e paboTbI e padoThI s

ATtom. CocraB aTOMHBIX i

. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

1 sazaep. Xumnueckun = 1 411

siemMeHT. V130TOMnEI

C

TPOCHHE SIERTPORHBIX https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
2 obosouek atomoB, 1
4/11

KBaHTOBbIE UKMC/Ia

Krnaccudukanus
3 XAMUYECKUX 3JIeMeHTOB 1

(s-, p-, d-, f-anemeHTBI)

P

acripeneserye https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

4 3/1eKTPOHOB no 1 411

aTOMHBIM opbuTansm

DJIEKTPOHHbBIE

KOH(UWrypalui aToMOB
S5 3/IEeMEHTOB B OCHOBHOM 1

u BO30Y>KIEHHOM

COCTOSTHUM

OJIeKTPOHHbBIE
5 KOHQUrypalid HMOHOB.

OJIeKTPOOTpHLIATe/IbHOC

Th
7 | Ilepuoguueckuii 3akoH 1 | 1 https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

64




ITepuogvueckas
CUCTEMa  XUMHWYeCKHUX
3/1eMeHTOB . n.

MeHeneeBa, CBA3b C
COBPEMEHHOU Teopuen
CTPOEeHHsI aTOMOB

AN
=
'—\
'—\

3aKOHOMepHOCTH
HW3MEeHeHUs CBOMCTB
XMMHAUYECKUX 371eMEHTOB
U obpa3yemblX HMMHU
MPOCTBIX M  CJIOXKHBIX
BellleCTB M0 rpymnmnam u
rnepuojam

Cucrematusanus U
000011IeHHe 3HAHWK TI0
Teme

10

Bupbi XUMHUUYEeCKOU
CBSI3U. MexaHu3Mbl
obpa3oBaHus
KOBaJIEHTHOM CBS3U.
Bopopoanas CBSI3b.
MesxmoJieKyisipHble
B3aUMOJIENCTBUS

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

11

BanenTHOCTB u
BajIeHTHbIE

BO3MOXXHOCTH  aTOMOB.
Casi3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYyJl C
1504 reoMeTpUYeCcKUM

65




CTpOeHueM

[IpencraBnenus 0
1y | KOMIUIEKCHBIX
COeJUHEHUSIX: COCTaB U
HOMeHK/IaTypa
BemiectBa
MOJIEKYJ/IIPHOTO u
HEMOJIERYIIAPHOTO https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
13 | cTpoenus. Tursl
4/11
KPHUCTa/I/TMUeCKUX
pelieTok U  CBOMCTBa
BeIIeCTB
ITonsiTe 0 AUCHIEPCHBIX
14 | CHCTEMaX. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
IIpencraBnenuve 0 4/11
KOJUUIOUIHBIX pacTBopax
WcTuHHBIE  pacTBOPLI:
HACHIGEHHRIE " https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
15 | HeHachIlleHHEbIE,
4/11
pPacTBOPUMOCTb.
Kpucrannornaparsl
C 6
MOCODEL — BHPDKEHHA https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
16 | KOHLIeHTpaun
4/11
pacTBOpOB
Perienve 3a1au C
{7 | MCTOb30BAHHEM
TOHATUI ""MaccoBas
JoJisg pacTBOPEHHOIO

66




BeljecTtBa’, ""MosipHas

KOHL|eHTpauus"
Knaccudukarms u
1g  HOMeHKnaTypa
HeOpraHUuecKrux
BeIl|eCTB
Cucrematusanus U
19 o6o6iieHre 3HaHUN TIO
Teme
KoHTposibHast paboTa 1o
TeMam "CTtpoeHue
atoma. [lepuoauueckuii
3aKkoH U [lepuognueckas
5o | CHCTEMA  XHMHHECKHX
3/1IeMEeHTOB . n.
MeHpeneeBa",
"CTpoeHue  BellleCTBa.
MHoroob6pa3ue
BellecTB"
Knaccudukarms
XMMUYECKUX peaklui B
HeopraHuueckou u
OpraHWYeckKorW  XWMUM.
71 3aKoH COXpaHeHusl

MdCChbl BeIeCTB; 3dKOH

COXpaHeHust "
TIpeBpallieHUs]  SHepruu
npu XUMUYECKUX
peakLusax

67




TernnoBbie 3¢ deKThI
XMMHUYECKUX  peakLUil.

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

22 TepMoxuMHUueckue 4/11
ypaBHeHHs
Brrunciienus o
ypaBHEHUSIM
23  XUMMMYeCKUX peakLud U
TePMOXUMUUECKUM
ypPaBHEHUSIM
CKOpOCTb  XUMHUUEeCKOMU
peakuuu, eé
54 | 3ABUCHMOCTH oT https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
pa3/MuUHBIX  (PAKTOPOB. 4/11
Karanu3 u
KaTa/IM3aTophI
95 I'omoreHHbIe u https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
reTeporeHHbIe Peaki[uu 4/11
ITpakTHueckass  pabota
Ne 1 o teme "BnusiHue
26  pa3nuuHbIX (HaKTOPOB Ha
CKOPOCTb  XHMHUECKOU
peakuuu"
OOpaTtumbie u
57 HeoOpaTHUMble peaKLvH. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
Xumuyeckoe 4/11
paBHOBecHe
)8 [lpakTtuyeckass  pabora

Ne 2 o Teme "BausHue

68




29

30

31

32

33

pa3/IMuHbIX (PAKTOPOB Ha
T0JIO)KeHHe
XUMUUYECKOT0
paBHOBecus"

DJIeKTPOJIUTUYECKas
muccouyanus. CHUibHbIe
U crabble 37TeKTPOIUTHI.
CreneHb JuccoLaLu

WonHOe mnpousBefeHUE
Boabl. Cpenma BOAHBIX
pacTBOpPOB.

Bopgopoanbiii
MoKasare/b (pH)
pacTBopa

I'apponus coJieid.
Peakuuu, nporekatoiue
B pacTBopax
3/1eKTPOJIUTOB

ITpakTHueckass  pabora
Ne 3 o TeMe
"XyMuueckue peakiuu
B pacTBopax
371eKTPOIUTOB"
OkucMTesNbHO-
BOCCTaHOBHUTE/IbHbIE
peakiuu. Baxuelmme
OKUCJIUTENU u
BOCCTaHOBUTEJIN

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

69




34

35

Metog,  3/IEKTPOHHOTO
(3/1eKTOHHO-MOHHOT0)
OanaHca

JJIEKTPOJIU3 PacTBOPOB
Y PacIijiaBoB BelleCTB

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

36

Pemenue 3azau
pas/IMuHbIX TUIIOB

37

38

39

Pemenue 3azau
Pas/IMuHbIX TUIIOB

CucremaTu3alus "
000011[eHre 3HAHUM TI0
Teme "XumMuueckure
peakLyu"

KonTponbHasi paboTa 1o
Teme "XumMuueckure
peakumu"

40

41

[Toso)keHre HeMeTaslIoB
B [Teproanueckoit
CUCTEMe  XUMUYeCKUX
3/71IeMEHTOB . n.
MeHnpeneeBa u
0COOEHHOCTH  CTPOEHUsI
ux aroMoB. Pu3nyeckue
CBOMCTBAa HEMETAJITIOB
AsytoTponus
HeMeTaslyIoB (Ha
ripuMepe KUCJIOpO/a,
cephl, dbocdopa u

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

70




42

yrnepoza)
Bogopoa:  monyuenue,
dbusmyeckue u
XUMHUYecKre CBOMCTBa.
T'uapupp

43

l'anorensl: HaxoXxaeHUe
B TpHUpPOZie, CIOCOOBI
rofy4yeHusi, (pusnueckuie
Y XYMUUYeCKHe CBOMCTBA

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

44

I"anioreHoBO10POABI.
Bakuemnime
KMCJIOPOICOZieprKale
COoeIMHEeHMS Ta/IOreHOB

45

JlabopaTopHbIe u
TIPOMBILIEHHbIE
croco6bl MOJTyYeHUsI
rasioreHoB. [IpumeHeHue
rajloreHoB u 170
coeIMHeHU M

46

[TpakThueckass  paboTta
Ne 4. Pertrenue
9KCITepUMEeHTa/TbHbIX
3a/1au 13 (0} TeMe
"I"anoreHsr"

47

Kucnopog:
nabopartopHbIe u
TTPOMBIIIIEHHBIE
CrocoObl  TIO/TyUueHws,

71

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11




48

dbusmyeckue u
XMMHAUECKUe CBOMCTBa.
O30H. [IpumeHeHue
KUCJIOpO/ia ¥ 030Ha

OKcupl ¥ ePOKCH/IbI

49

Pemenue 3azau
pas/IMuHbIX TUIIOB

50

51

52

53

54

55

Cepa: HaxoXxjeHue B
IpUpo/e, Cr0Co0bI
roJsiyueHusi, pusmueckue
Y XUMUUYeCKHe CBOMCTBA
CepoBogopon,
CynbQUbI
Kucnopogcogepsxarue
coeuHeHUs Cephbl.
OcobeHHOCTH ~ CBOWMCTB
CepHOM KUCIOThI

[TpakThueckass  paboTta
Ne 5. Pewienue
5KCITepUMEeHTa/IbHbIX
3agau no teme "Cepa u
eé coenuHenus"

A30T: HaxoxaeHue B
puUpo/e, CrI0Co0BI
roJjiyueHusi, pusmueckue
Y XMUMHWUYeCKre CBOUCTBA.
AMMUaK, HUTPU/bI

Kucnopogcozepaipe

72

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11




56

57

58

COeqUHEeHUs asora.
OCoOeHHOCTM  CBOWCTB
a30THOU KUCJIOThI

IIlpumenenue asora u
ero CcoeIMHEeHMIA.
A3oTHbBIE y00peHust
docdop: HaxoxKaeHUe B
rpupoze, CTI0COOBI
roJsiyueHusi, (prsmueckue
Y1 XMMHW4YeCKHe CBOMCTBaA.
®ochuapt 1 hochuH
Oxkcuppi docdopa,
docdopcogepskaiiye
KUCJIOTHI. Comm
dhochopHOM KMCTOTBI

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

59

[Tpumenenue ¢ocdopa u
ero CcoeIMHEeHUM.
docdopHble yrobpeHus

60

[MpakThueckass  paboTta
Ne 6. Perenve
9KCIIepUMEeHTa/IbHbIX
3a7au o teme "A30T U
dbocdop u 150'¢
coeiHEHUs"

61

Yrnepoj: HaXOXJAeHWe B
NpUpoJie, aJI0TPOIIHbIE
Moau(UKaImy;

dusnueckue u

73

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11




62

63

XUMUYECKHe CBOUCTBA,
rpUMeHeHe

Oxkcup yraepoga(ll),
OKCH[ yraepoga(lVv),
yrojbHag KuUC/IoTa U eé
comn

Pemenue 3azau
pas/IMUHbIX TUIIOB

64

Kpemuuii: HaxoxzeHue
B MpHUpPOZie, CIOCOOBI
rosiyyeHusi, pusnyeckue
Y XMMHUUecKre CBONCTBa

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

65

66

67

Okcup, kpemHus(IV),
KpeMHMeBasi  KUCJIOTa,
CUJTUKAThI

IIpumeneHne KpemMHUS U
ero COeJMHEeHUIA.
Crekiio, ero nojyueHue,
BU/IbI CTEK/1a

Perrenue 3a7a4u
Pas3/IMYHbIX THUIIOB

68

Cucrematusanus 5|
000011IeHHe 3HAHUKM TI0
TeMme "Hemetasibl"

69

70

KonTtposbHast pabota 1o
TeMme "Hemetasibl"

Ananus pe3y/IbTaToB
KOHTPOJIbHOW  paboThI,

74




71

72

73

KOPPEeKLUS OIMO0K

[TonoxxeHve MertanyioB B
[Teproanueckoit
CUCTEME  XMMHUYECKUX
3JIEMEHTOB.
Oco6eHHOCTH CTPOEHHs
3/IEKTPOHHBIX 000J10UeK
aTOMOB METaJIIOB

O61ue bu3nueckue
CBOICTBa MeTassloB.
IIpumeneHne MeTtasioB
B OBITY M TEXHUKE

CriaBbl MeTaJlJIOB.
Koppo3sust metanioB

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://1esson.edu.ru/0
4/11

74

75

Pemenue 3a/au
Pas/IMuHbIX TUIIOB

DJIeKTPOXUMUYECKUMN
pag HanpsPKeHU N
MeTaJl/IoB. Ob1iue
Croco6bl TOJTyYeHUs
MeTaJlIoB

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

76

OOmmast xapakTepuCTHKa
Meta/ui0B  [A-rpynmnel
[Teproanueckoit

CUCTeMbl  XUMUUYECKUX
sneMeHToB. Hatpuii u
KaJIuu: To/IyYeHue,
¢busnueckue u

75

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11




XUMUYECKHe CBOUCTBA,
rpUMeHeHWe  MPOCTHIX
BeIIeCTB U Ux
coeZIMHeHUM

OO1jasi xapakTepuCTHKA
MeTta/ioB  [[A-rpymnrbl
[Teproanueckou

CUCTEMBl  XMMHUUECKUX
37ieMeHTOB. MarHuii u

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

77 | KanbLui:  IOJy4YeHue, 411
dbusnyeckue u
XUMUYECKHe CBOUCTBA,

IIpUMeHeHWe  TPOCTbIX
BellleCTB u 150'¢
COeJJMHeHUM

78 JKécTKOCTh  BOABI M
Croco0OblI €€ yCcTpaHeHust
AtoMUHUMI: TIONTyueHue,

79 ¢dur3nueckue v https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
XUMUUEeCKre CBOWCTBa, 4/11
NpUMeHeHue
Am@oTepHble CBONCTBa
OKCHJa Y TUJPOKCHA

gp | AUOMHHIS,

T'U/IPOKCOKOMIT/IEKChI
aJIFOMUHUS, uX
npYMeHeHue

81 Perienve 3a/1au

Pa3/IMUHBIX TUIIOB

76




ITpakTHueckas  pabota

Ne 7. Pemenue
82 9KCIepUMeHTaTbHbIX

3a/1a4 1o TeMe

"MeTanbl IJIaBHBIX

rnoArpyr”

OO0r1miast XapakTepUCTHKA

MeTaJI/IoB MMOOOYHBIX
g3 | TOATpymn (B-rpymm) https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0

[Teproanueckoi 4/11

CHUCTEMBbI  XUMHUYECKUX

57IEMEHTOB

dusnueckue U

XUMHITECKHE  CRoucTEa https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
84  xpoma 51 ero

< 4/11

COoeIMHEHMH, nx

TIpUMeHeHue

Bakueiimme

COCAMHEHIA  MApranhd. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
85 IlepmaHraHar Kanus, ero 411

OKUC/TUTETbHBIE

CBOMCTBA

dusnueckue U

XUMHUUYECKHe  CBOMCTBA

enesd 5 1 ero https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
86  coegvHeHUU. 4/ 1 1 -

[Tonyuenue U B

NnpruMeHeHHe CI1J/IaBOB
JKesie3a

77




87

88

dusznueckue u
XUMUUECKMEe  CBOMCTBA
Meou U eé coelMHEeHWM,
WX IPUMeHeHue

dusznueckue u
XWUMHUECKWe  CBOMCTBa
LIUHKA u ero
CcoeZIMHEeHUM, Ux
TIpUMEeHeHHe.
I'iapoKCcoKoMIIeKChI
LIMHKAa

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
4/11

89

[TpakThueckass  paboTta
Ne 8. Perienune
9KCITePUMEHTa/IbHBIX

3a/a4 110 TeMe
"MeTta/ibl  TTOOOYHBIX

rnoArpyr”

90

91

92

Pertienue 3a/au
Pas/IMuHbIX TUIIOB

O0600611eHMe u
cUcTeMaTH3aIus
M3y4eHHOTro MaTepuasa
o Teme "MeTaibl"

KonTtpospHast pabora 1o
Teme "Metasuibl"

93

AHanmu3  pe3y/bTaToB
KOHTDOJIbHOW  paboThI,
KOPPEeKIHs OIMO0K

78




Pomnb XUMUHU B
obecrieyeHUU
YCTOMYMBOIO  Pa3sBUTHSA

94
yesioBeuectBa. [loHsATHE
0 HayuHbIX MeTojax
WCCIe[JOBaHMs BellleCTB
HayuHsie TIPUHLIUTIBI
OpraHu3aluu
XUMHUYECKOT0
95 npousBOjCTBa.
IIpomebIiieHHbIe
Croco6bl MOJTyUeHHUsI
Ba)KHEUIIIX Bell[eCTB
Xumuyeckoe
gg | SarpasHeHne https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
OKpy>Karollleli cpefbl U 4/11
€ro Moc/e/ICTBUS
Xumuss U 3[0pOBbe
97 yesioBeKa. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
JlekapcTBeHHbIe 4/11
cpefCcTBa
Xvmus . Posb
98 xumuu B obecrieueHUU
TMUILIeBOM 6e301acHOCTU
Kocmertnueckue u
napgromMepHbie
9 CcpeCTBa. briToBas
XUMUS

79




Xumug B

CTPOUTE/ILCTBE.
10  Bakuetimue 1 https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
0 CTpOUTEJIbHbIe 15 4/11
KOHCTPYKLIMOHHbIE
MaTepyabl
XuMHusI B CeJIbCKOM
10 XO3AMCTBE. https://resh.edu.ru/subject/29/11/https://lesson.edu.ru/0
Opranuueckue u 1
1 4/11
MUHepaJbHbIe
yaobpenust
Cucrematusanus U
10 o
5 060611eHre 3HaHWK TI0 1
TeMe
OBIIIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME

80
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AOKYMEHT NOANUCAH
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