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COAEP)XXAHUE
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OPT'AHNYECKA{A XNMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHH.

[lpegmMeT W 3HaueHWe OpraHUYeckKOM XWUMUH, TNpeACTaBIeHHE O
MHOT000pa3uu opraHuuecKux CoeiMHeHU.

DNeKTpOHHOe CTpOeHWe aToMa YIJiepofia: OCHOBHOe U BO30YKJEHHOe
COCTOsIHUSL. BajieHTHble BO3MOXXHOCTM aroMa yrjepoja. XuWmuueckas CBsI3b B
OpPraHUYeCKHUX COeAWHeHWsX. Tumbl THOPUAM3AIMM aTOMHBIX OpOuTanei
yriepozia. MexaHu3Mbl 06pa30BaHUsI KOBAJIEHTHOW CBSI3U (0OMeHHBIN U JJOHOPHO-
aKI[eNITOPHBIN). TWIbl TiepeKpbIBaHUS aTOMHBIX OpOHWTasned, O- U T-CBSI3W.
OpuHapHasi, IBOMHAsE U TpoWHas CBsi3b. CIiocoOBI pa3pbiBa CBsi3ell B MOJIEKY/IaxX
opraHuueckux BeljecTB. [loHSTHE 0 CBOOOAHOM pajuKane, Hykieobune u
sneKTpodue.

Teopusi cTpoeHus oOpraHuueckux coeguHeHunt A.M. bytinepoBa u
COBpEMEeHHbIe TIPe/ICTaB/IeHUsI O CTPYKType MOJIeKYJ/l. 3HaueHWe TeOPUU CTPOeHUs
OpraHhuecKux CcoefuHeHUW. MoseKyasipHble W CTPYKTYpHble  (DOPMYJIBL.
CtpykTypHble (OpMy/bl pa3MUHbIX BUJIOB: pa3BEépHyTas, COKpallléHHas,
ckesnetHas. M3omepus. Bujbpl u30oMepuu: CTPYKTYpHasi, MPOCTPAHCTBEHHAs.
OneKTpoHHbIe 3()PeKThbl B MOJIeKY/IaX OpraHUUeCKUX COeUHeHWH (MHIYyKTUBHBIN
Y Me30MepHbBIU 3P (eKThI).

[IpeacraBieHvie 0 KjaacCU(pUKalLMMd OpraHUYecKUX BellecTB. [loHsiTue O
(dyHKIMOHaMbHOM rpyrre. ['omonorus. 'omonoruueckue psigpl. CcTeMaTHA4YeCcKast
HOMeHK/aTypa opraHudeckux coefuHeHud (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/le/IbHBIX TIpe/ICTaBUTEJIEN.

OcobeHHOCTH W KIaCcCU(UKAI[MS OpPraHUUeCKUX peakiyid. OKUCIUTe/TbHO-
BOCCTAHOBUTE/IbHbIE PEaKLIUU B OPraHuueCKOu XUMUHU.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BelleCTB W HUX MpeBpalleHuM:
O3HaKOMJieHHWe C obOpas3ljaMyd OpraHuuecKMX BeIlecTB W MaTepuajiaMd Ha HUX
OCHOBe, OIbITHI [0 TpeBpalleHUI0 OpPraHWYeCKHWX BeleCTB I[IPU HarpeBaHUU
(r1aBneHWe, OOyrMBaHWE W TOpPEHHE), KOHCTPYMpPOBaHWE MOJesiell MOJeKyJl
OpraHuyeCcKux BelleCTB.

Yraesopgopoasl.

Ankanbl. ['omosioruueckuii psiJi ankaHoB, o601iasi popMysia, HOMeHK/IaTypa 1
130Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l alKaHOB, Sp -
rubpuan3anus aTOMHBIX opbuTaneil yriepoza, o-CBsisb. PuU3nWUecKHe CBOWCTBA
aJIKaHOB.



XUMHUeCKWe CBOWCTBAa alKaHOB: peakKIM{d 3aMelleHusi, H30MepH3aliuy,
JlleTUIpUPOBaHUs, LUK/IU3aLUY, TIUPO/IM3a, KPeKUHra, ropeHus. [Ipeacrasienve o
MeXaHH3Me peaklvi paJiIuKaJabHOIO 3aMellleHusl.

Haxoxxaenue B ipupozie. CriocoObl MomyueHus: ¥ TpUMeHeH e ajkaHoB.

[luknoankansl. O611iasi popMysia, HOMeHK/IaTypa U usomMepusi. OcobeHHOCTH
CTPOEHMSI ¥ XUMHUECKUX CBOHCTB Masbix (IUK/IOMNpOIaH, I[UK/I00yTaH) U
OOBIUHBIX (IJUK/IOTI€HTaH, [MK/IOTeKCaH) LUKIoankaHoB. CrocoObl MoyueHus: 1
TpUMeHeHUe LIUKJ/10a/IKaHOB.

AnkeHbl. ['oMo/ioruueckuii psifi aJKeHOB, 00ijass (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHME MOJIeKY/l a/lKeHOB, Sp°-
rubpuan3anus aTOMHBIX opbuTaneil yrieposa, o- W T-CBsi3u. CTPYKTypHasi U
reomMetrpuueckasi (LMC-TpaHC-) u30MepHus. Pu3MUeckrde CBOMCTBA a/KeHOB.
XUMHUeCcKre CBOWCTBA: peakl[dd TPHUCOeJUHEHHs], 3aMell[eHUs] B O-T10JI0KeHUe
Mpyd [BOMHON CBsI3W, TMOJMMepH3al[dd U OKucieHus. IlpaBuno MapkKoBHMUKOBa.
KauecTBeHHbIe peaki[uy Ha /IBOMHYI0 CBsi3b. CriocoObl MoyueHus U TipuMeHeHue
aJ/IKeHOB.

Ankaguensl. Knaccudukaiys ankaaueHOB (COTNpPsDKEHHBIE, W30/IMPOBaHHbIe,
KymyaupoeaHHble). Oco6eHHOCTU 3/IeKTPOHHOTO CTPOEHUSI U XMMUUeCKHUX CBOMCTB
COMPSDKEHHBIX  AueHOB, 1,2- wu  1,4-nipucoepgvneduve. IlosiumMepusaius
COTIPSDKEHHBIX AueHoB. CIocoObI MoTyyeHus ¥ TIPUMeHeHre alka/IieHOB.

AnkuHbl. ["'oMONOrUUeCcKuit psifi aTKUHOB, 0011jasi popmyJsia, HOMEHK/IaTypa
“3oMepusa. DJIEKTPOHHOEe U TPOCTPAHCTBEHHOE CTPOeHUe MOJIEKYJl aJKWUHOB, Sp-
rubpuan3anus aTOMHBIX opOuTaneii yriepozsa. ®usnueckrie CBOMCTBA a/IKMHOB.
XUMHUeCcKWe  CBOMCTBA:  peaklMd  TpUCOeAUHEHMs,  JUMepu3alud U
TpUMepH3alu, OKucaeHrs. KucioTHble CBOMCTBA aJIKWHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYO0 CBsi3b. KauecTBeHHbIe peakijuu Ha TPOHHYH0 CBsi3b. CIOCOObI MOMyueHust
Y [IpYMMeHeHue aJIKUHOB.

ApomaTrueckue YrjeBoJopo/bl (apeHbl). ['OoMOOTHUeCKUd psifi apeHOB,
ob1iast hopmyria, HOMEHK/IAaTypa U U30Mepust. JIeKTPOHHOEe W MTPOCTPAHCTBEHHOE
CTpOeHHe MOJIeKy/ibl OeH30/a. PuU3NUeCKHWe CBONCTBA apeHOB. XUMUUECKHe
cBOMCTBa O€H30/1a U ero rOMOJIOTOB: peakly 3aMellleHus1 B 0€H30/IbHOM KOJIblie U
yIJIeBOJAOPOJAHOM pajuKase, peakluyd IPUCOeJUHEHUs, OKUC/IeHHe I'OMOJIOIOB
Gen3ona. IlpexacraBneHrie 00 OpHUEHTHUPYIOIEM [eHCTBUM 3aMecTHTeNlel B
OeH30/IbHOM KOJIblle Ha IpUMepe aJKWIbHBIX PaJUKaloB, KapOOKCH/ILHOM,
TMIPOKCW/ILHOM, aMWHO- W HUTPOTPYMIIbl, aTOMOB rajoreHoB. OcobeHHOCTU
XUMHUUECKUX CBOMCTB cTupoJia. [TosmMepusaius ctuposa. CriocoObl OMyueHus: U
TpUMeHeHUe apoMaTUUeCKUX yIyieBOJ0pO/OB.

[Tpupoanbii ra3. [TonyTHele He(TsHbIe ra3bl. He@Th U €€ MpouCxoXxaeHue.
KaMeHHbBINM yroib ¥ TIPOAYKTHI ero TiepepaboTku. Criocobbl epepaboTKy HedhTH:



TeperoHkKa, KpPeKUHI (TepMUYeCKUM, KaTaTUTUUYeCKWil), PU(OPMUHT, MUPOJIU3.
ITpoaykThbl mepepaboTKH HeTH, UX PUMEHEeHHe B IPOMBIIILJIEHHOCTH U B OBITY.

['eHeTHYeCKasi CBS3b MeXX/1y Pa3/TIMYHBIMU K/IaCCaMU yTJIeBOJJOPO/OB.

ONeKTPOHHOE CTPOeHWEe TaJIoreHNPOU3BOIHBIX YIJIEBOAOPOJAOB. Peakijuu
3aMellleHus1 TajJoreHa Ha TUAPOKCOTpPYIly, HUTPOrpynmy, I[MaHOrPYMMY,
amyHorpynny. /leiicTBe Ha Tra/ioreHNpOU3BO/IHbIe BOAHOTO U CIHUPTOBOTO
pacTBopa wiénouu. B3aumopencTBre aurajoreHajkKaHOB C MarHUEM M LIMHKOM.
[Tonsitne 0 MeTa/IJI0OPraHuYeCKuX COeIUHEHUSIX. Wcnonb3oBaHue
rajioreHNpPoOM3BO/IHbIX  YIJIeBOJOPOAOB B OBITY, TeXHWKe W TIpU CUHTe3e
OpraHhuYeCKuX BeleCTB.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BelleCTB W HX MpeBpallleHuM:
v3yueHue (U3MYeCKUX CBOWMCTB YIJIEBOAOPOAOB (PaCTBOPUMOCTh), KaueCTBEHHBIX
peakIivii yreBoJOpO/IOB Pa3/IMUHBIX K/accoB (oOecriBeurBaHWe OpPOMHOM WU
VMOJHOW BOJbI, pacTBOpAa MepMaHraHaTa KaJvs, B3aWMOJIelCTBUE alleTW/eHa C
aMMHauHbIM pacTBOpoM okKcuja cepebpa(l)), kKauecTBeHHOe OOHapy’KeHHe
yrjiepofia ¥ BOJOPOJA B OpraHWYeCKUX BellecTBax, IOJyuyeHHe STWieHa U
V3yueHUe ero CBOMCTB, O3HaKOMJIeHWe C Kosuiekiusmu «HedTb» U «¥Yromb», C
oOpa3ljaMu TUIaCTMAacC, KayuyKOB W pe3WHbl, MOJeIUPOBAaHUE MOJIEKYJI
yTJIEBOJIOPO/IOB U rajloreHNPOU3BOJHBIX YII€BOAOPOOB.

Kucopojcoaepikaijyue opranHiuecKye coeiiHeHMsl.

[IpegenbHble ofHOATOMHBIE CIUPThL. CTpoeHMe MOJieKya (Ha mnOpumepe
MeTaHO/JIa W 93TaHosna). ['oMonorudeckuii psiz, obmjasi ¢dopmyna, H30Mepus,
HOMEHK/JaTypa W Kiaccupukauus. @Pusnueckde CBOMCTBA  TpeJiebHBIX
O/IHOATOMHBIX CIUPTOB. BoaopozHble CBSI3U MeXJy MOJIEKy/JIaMu CIIUPTOB.
XyWMUYecKre CBOWCTBa: peaklMd 3aMelleHusi, JervdjpaTaldd, OKHUC/IeHUs,
B3aMMOJI€EMCTBME C  OpraHAYeCKUMHW W  HEOPraHWYeCKUMHM  KHUC/IOTaMU.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIe CMIUPTHI. [leliCcTBUe 3TaHOJa U MeTaHoJIa
Ha opraHusM uesnoBeka. CIOCOOBI TIOMyUeHHS] W TIPUMEHEHHe OJHOATOMHBIX
CITUPTOB.

[Tpocthie 3¢uphl, HOMeHK/IaTypa U u3oMepusi. OcobeHHOCTU (GH3UUECKUX U
XUMUUECKHX CBOMCTB.

MHoroatoMHble CHOUPTBI — STUIEHIVIUKOAb W TraulepuH. dusnueckue U
XMMUUECKre CBOMCTBA: PeaklUM 3aMmelleHus], B3auMOJeUCTBUe C OpraHuueCKUMU
Y HeopraHWYeCKMMH KHCJIOTaMH, KaueCTBeHHas peakludsi Ha MHOroaTOMHbIe
criupThl. [lpeacTtaBneHve 0 MexaHW3Me peakLUi HYK/IeO(UIbHOTO 3aMelleHUsl.
HetictBe Ha opraHu3M desoBeka. CrocoObl TIOMyueHUSI W TPUMeEHeHHe
MHOT'0aTOMHBIX CITUPTOB.

®eHon. CTpoeHMe MOJEKY/bl, B3aUMHOE BJMSHUE TUAPOKCOTPYNNbl U
OeH3onbpHOTO sipa. dusnyeckue cBoiicTBa (eHosma. OCOOEHHOCTH XUMHUECKHUX



CBOMCTB (heHosa. KauecTBeHHble peaklMu Ha (¢eHos. TOKCUUHOCTH (eHoJa.
Criocobbl mosiyueHust U ipuMeHeHue peHosa. @eHosihopmanbaeruiHas cMoJia.

Kapb6oHuibHbIe COeIUHEHUS] — aTb/IeTU/Ibl M KeTOHBI. DJIEKTPOHHOE CTPOeHHe
KapOOHU/BHOW Tpynmbl. ['oMo/IOTHYECKHe DPSi/ibl albeTUI0B U KEeTOHOB, 00Iast
dbopmyna, u3oMepusi U HOMeHKnaTypa. Pu3nueckue CBOWCTBA a/blerU7iOB U
KeTOHOB. XUMHWUeCKrWe CBOMCTBA  a/lb/leTUJOB U  KETOHOB:  peakluu
nipucoeiuHeHys. OKUC/ieHYe afbIeruJoB, KaueCTBeHHbIe peakluy Ha ajlb/leru/ibl.
Crioco6bl To/yueHUs U MpUMeHeHUe aibJieTU/I0B U KeTOHOB.

OHOOCHOBHBIE TIpe/iefibHble KapOOHOBBIE KUCIOTEI. OCOOEHHOCTH CTPOeHUs
MOJIeKY/T KapOOHOBBIX KUC/IOT. Vi3oMepust U HOMeHK/IaTypa. ®Pu3ndeckre CBOWCTBA
OJTHOOCHOBHBIX TIpe/le/TbHBIX KapOOHOBBIX KHCJIOT. BOZOpOAHBIE CBSI3U MEXIY
MoJieKy/laMyd KapOOHOBBIX KUC/IOT. XUMHUUeCKre CBOMCTBA: KUCIOTHbIE CBOMCTBA,
peakiysi 3TepudUKalvy, peaklUM C y4acTUeM YrJieBOAOPOJHOIO pajJuKaia.
Oco0eHHOCTH CBOWCTB MYypaBbMHOW KHCIOTHL. [IOHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJIOKHBIX 3¢upax. MHoroobpasre KapOOHOBBIX KHCJIOT.
Oco0eHHOCTH CBOMCTB HeNpezie/ibHbIX M apOMaTHUYeCKMX KapOOHOBBIX KHCJIOT,
MUKapOOHOBBIX KHMCJIOT, TWPOKCUKAapOOHOBLIX KUC/IOT. IIpecTaBuUTe/N BBICIITHX
KapOOHOBBIX KHUC/IOT: CTeapUHOBasi, TaJbMUTHHOBAs, OJIEMHOBAsl, /UHO/e8asl,
/IUHO/MeH08ast KUC/IOThl. CIIocoObI TIO/TyueHHsT U pUMeHeHre KapOOHOBBIX KUCJIOT.

Cnosxuble 3¢upbl. 'omonoruueckuii psii, obirfas ¢opmysa, HU30Mepus u
HOMeHK/IaTypa. ®dusnueckre U XUMHUUYeCKWe CBOMCTBA: TU/IPOJIM3 B KUC/IOU U
11[e/I0OYHOM cpe/e.

JKupsl. CTpoeHue, husnyeckrie U XuMUUYeCcKre CBOMCTBA KUPOB: THU/IPOJIU3 B
KUCJION | I11eI0UHOM cpefie. OCcoOeHHOCTH CBOMCTB >KUPOB, CO/I€PIKAII[UX OCTAaTKU
HeTipe/ie/IbHbIX )KUPHBIX KUC/IOT. JKUPbI B IPUPO/JIE.

MBbl/1a KaK COMH BBICIIMX KapGOHOBBIX KUC/IOT, UX MOIOLIlee fieiiCTBHe.

OO011jast XxapakTepyucTHKa yrieBooB. Kinaccudukaiys yrieBozioB (MOHO-, -
U mnonucaxapujpl). MoHocaxapupl: T/FOKO3a, (pyKTO3a, rasakros3a, pubo3a,
ne3okcruprbos3a. du3nueckre CBOMCTBA U HaXoxaeHUe B mpupoze. PoTocuHTe3.
XyMUUeCcKre CBOMCTBA TJTFOKO3bI: peakiuK C y4aCTHeM CITUPTOBbBIX U a/lb/leTuAHON
TPyMI, CIMPTOBOE W MOJIOUHOKHC/IOe OpokeHWe. IIprMeHeHHe TJIIOKO3bI, eé
3HaueHue B )KU3He/leATeJbHOCTU OopraHu3Ma. Jlucaxapu/ipl: caxapo3a, MajibTo3a U
naKTo3a. BoccTaHaBnuBarolle ¥ HeBOCCTaHAB/IUBAlOIIMe Aucaxapuibl. ['uaponmus
avcaxapuioB. HaxoxeHue B Tipupojie u ipumeHeHue. [Tomvcaxapy/ibl: Kpaxmari,
IJIMKOTeH U 1e/toso3a. CTpoeHMe MaKpOMOJIeKy/ Kpaxmasa, TIJIMKOreHa U
1[e/UTr0/103bl.  Pu3nUecKre CBOWCTBA Kpaxmasia U 1[e/UIt0/io3bl. XUMHUUecKue
CBOMCTBa Kpaxmasa: THJpO/u3, KaueCTBeHHas peakijusi C MOoJoM. XUMHYecKue
CBOMCTBA IIe/UTHOJIO3bL: THIPO/N3, MoyuyeHue 3(GUpoB Lie/uios03bl. [loHsTHe 00
HCKYCCTBEHHbIX BOJIOKHAX (BHMCKO3a, alleTaTHBIN 1IE/TK).



OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BelleCTB W HUX MpeBpalleHuM:
PacTBOPUMOCTb Pa3/IMUHbIX CIIUPTOB B BOJE, B3aUMO/EHMCTBUE 3TaHO/Ia C HAaTPUEM,
OKHCJIeHHWe STU/IOBOTO CIUPTA B a/b/lery/] Ha pacKajéHHOW MeJHOW TMPOBOJIOKeE,
OKHCJIeHWe STUI0OBOTO COMPTa AUXPOMATOM Kaiusi (BO3MOXXHO HCIIO/b30BaHHe
BU/IeOMAaTepUa/IOB), KauyeCTBEHHble peaklMM Ha aabAerufibl (C THUIPOKCHUIOM
muammuHcepedpa(l) w  rugpokcuzom  Meau(Il)), peakuus TraMIiepuHa C
rugapokcugom Meau(Il), xumMuueckue CBOMCTBA pacTBOpPa YKCYCHOW KHUCJIOTHI,
B3aMMO/IeMCTBUE pacTBOpa IVIIOKO3bl € ruapokcuaoMm menu(Il), BsaumopencTBre
KpaxMasia C MOJIOM, pellleHue 3KCIepUMeHTalbHbIX 3a/au Mo TemMaM «CHHPTHI U
deHosb», «KapboHOBBIE KUCIOTHI. CII0XKHBIE 3(PUPBI».

A3oTcojepikaijue opraHnuyecKre coeiNHeHMsl.

AMUHBI — OpraHuYecKue MpOU3BO/HbIe aMMHaKa. Kiaccudukalys aMUHOB:
anudaTthueckve W apoMaTuyecKue; [epBUYHble, BTOPUUYHbIE UM TpPETUUHBIE.
CtpoeHue moJsiekyJs, obijass Gopmysna, u3oMmepus, HOMeHK/IaTypa U (dusnyeckue
CBOMCTBa. XMMHUECKOe CBOMCTBA anvdaTUdyecKUX aMHUHOB: OCHOBHbIE CBOMCTBA,
aJIKW/IMPOBaHWe, B3aUMOJENMCTBUE TIePBUUHBIX aMUHOB C a30THUCTOM KUCIOTOW.
Conu ankuiaMMOHUS.

AHWIMH — TIpe[CTaBUTe/lb aMHHOB apomaTuyeckoro psjga. CTpoeHue
aHWIMHA. B3auMHOe BJMsiHYE TPYIIIT aTOMOB B MoJieKyse aHHMMHA. OcobeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiid Ha aHWIUH. CrocoObl
MOTyuUeHUs] U TIpUMeHeHWe anudaTthuuecKux aMuHOB. [lo/yueHve aHWIMHaA U3
HUTPOOeH30/1a.

AMuHOKHUCIOTEL. HOMeHKnaTypa u u3zomepusi. OTe/ibHbIE TIpeACTaBUTENN O-
aMUHOKMUC/IOT:  [/IMLWH, ajaHuH. @®usnueckWe CBOWCTBA AMUHOKMUCIIOT.
XWMUYecKre CBOWCTBA AaAMMHOKUCJIOT Kak aM(OTepHbIX OpraHUYecKux
COeUHEHWM, peakiusl TIOJIMKOHZeHcalud, oOpa3oBaHWe TIENTUIHOW CBSI3U.
buosornueckoe 3HaueHHe aMUHOKUCAOT. CUHTEe3 U THIPOJIU3 TIeNTU/IOB.

be/fku Kak TNpUpO/Hble TOJUMEDbI. [lepBHUUYHAas, BTOPUYHAasi U TpPeTHUYHas
CTpyKTypa OenkoB. XuMHUecKHe CBOHCTBa OeNKOB: THAPOJIN3, MAeHaTypaius,
KaueCTBEHHbBIE PeaKIuH Ha OeJIKH.

OKCrepuMeHTa/lbHble MeTOZbl HW3YUeHWs] BelleCTB W HX MpeBpallleHuM:
pacTBopeHue Oe/lIKOB B BOZie, ZeHaTypalyds Oe/IKOB TPW HarpeBaHWM, I[BETHBIE
peakiu Ha OelKkW, pelleHde SKCIIePUMEHTaIbHBIX 3aZiad T0  TeMaM
«A30TCopeprKalye OopraHuueckue COeIUHEeHUsI» u «Pacrno3HaBaHue
OpraHUuYeCKUX COeIUHEeHUN».

BbicOKOMOJ1eKy/IAPHbIE COeITHeHMS.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJ/ISIDHBIX COeJWHEHUI: MOHOMED,
No/IMMep, CTPYKTYPHOe 3BEHO, CTeleHb MOJMMepU3aliu, CpeiHssT MOJIeKY/IsipHast



Macca. OCHOBHbIe MeTOAbl CHUHTE3a BBICOKOMOJIEKY/SIDHBIX COEAUHEHUU —
No/IMMepU3aLus Y NOJIMKOH/eHCaLUsl.

[TonumepHble MaTepuanbl. [lnacTmacchl (MO/USTWUIEH, TOJUIIPOMUJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTUCTUPOJI,  TOMMMETUIMETaKpUIaT, T10JIMKapOOHaTHI,
No/Iu3TUIeHTepedTanar). Y Tunanu3alus 1 nepepaboTka miacTyka.

D1acTOMephI: HaTypa/bHbIU KayuyK, CUHTeTUUeCKHe KayuyKu
(OyTasrieHOBbIM, X/IOPOTIPEHOBbIN, U30TIPEHOBBIN) U CUMKOHBI. Pe3uHa.

BosiokHa: HaTypasbHble (XJIOTMOK, IIePCTh, 1IE/K), UCKyCCTBEeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeThUeCKre (KarpoH U JIaBCaH).

[Tonrmepsl CrieljuaabHOro Ha3HaueHUs (TedbyioH, KeBJiap,
3JIEKTPOIIPOBO/ISIIIHE TTOIMMEPBI, OrOpa3/iaraemMbie TIOJTUMEDHI).

OKCrepuMeHTa/lbHble MeTOZbl HW3yUeHUs] BelleCTB W HX MpeBpalleHuM:
o3HaKoMJ/ieHHe ¢ o0Opa3iiaMU MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KayuyKOB, pellleHHWe 3SKCIepUMeHTalbHbIX 3aZad 1o Teme «Pacro3HaBaHue
TJIaCTMACC U BOJIOKOH».

PacuéTHbie 3agaum.

HaxoxxzpeHue MoJieKy/lspHOW (OpMyJ/ibl OPraHAUYeCKOrO COeJUHEHUsl TI0
MacCOBBIM  [JIO/ISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXXJeHHe
MOJIEKY/IIpHOM  (DOpMYJIbI OpraHWYecKoro coejliHeHUss TI0 Macce (00BEMY)
TIPOJIyKTOB CropaHusi, 0 KOJIMUeCTBY BeljecTBa (Macce, 00BEMY) MpPOAYKTOB
peakluM W/WIM UCXOJHBIX BeIeCTB, YCTaHOBJEHUE CTPYKTYpPHOU (HhOpMYyJibl
OpPraHUYEeCKOTO BeIeCTBa Ha OCHOBE ero XWMHUYEeCKMX CBOWCTB WM CITOCOOOB
TOTyUeHusi, OrpejiesieHue 0/ BbIXOJa TMPOAYKTa peaklUu OT TeopeTUYeCcKd
BO3MO>XHOTO.

MexripegMeTHbIe CBSI3U.

Peanu3zaliys MeXIpeJMeTHbIX CBsi3eM MPU U3YUeHUU OpPraHUueCKOW XMMWU B
10 Kmacce ocyiiecTBAsieTCS Yepe3 WCIOIb30BaHWEe KakK OOIIUX ecTeCTBeHHO-
HayUHbIX TIOHSTHM, TaK U TIOHSTUMN, TIPUHSTBIX B OTAE/NbHBIX TIpeJMeTax
eCTeCTBeHHO-HayUHOr0 LIUKJIa.

OO01ire ecTeCTBEHHO-HAayUHbIe TIOHATHUS: SIBJIeHWe, HayUHbIA (haKT, THUTIOTE3a,
TEOpHs, 3aKOH, aHa/M3, CHUHTe3, KiaccubuKaiysa, HabIozeHne, HW3MepeHue,
5KCIEPUMEHT, MOJieJib, MO/IeJIMPOBaHUe.

du3nKa: Marepus, aToOM, D3JIeKTPOH, NPOTOH, HEUTPOH, MOJIeKy/a,
JHepreTUUeCKWii ypOBeHb, BeI[eCTBO, Tel0, OO0bEM, arperaTHOe COCTOSIHUE
BellleCTBa, (U3nMuecKue BeJUUUHBI, eIUHUIbI M3MepeHUsl, CKOPOCTb, SHEprus,
Macca.

Buosiorusi: KaeTKa, OpraHW3M, »JKOCHCTeMa, Ouocdepa, MeTabosH3M,
HaC/IeJCTBEHHOCTb, aBTOTPO(MHBIA W TeTepOoTPOMHBLIM THUIT TUTAHUS, OpOXKeHue,



dboTocuHTe3, fAbixaHue, Oe/KU, VYIJIEBOJbl, >KUPbI, HYK/JIEeUHOBbIe KUCJIOTHI,
(epMeHTHBL.

['eorpadusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosOTHsA: TMIlEeBble TMPOAYKTbl, OCHOBBI pallMOHA/BLHOTO TMUTaHUS,
MOTOII[1e CPe/ICTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHX BOJIOKOH.

11 K/TIACC

OBIIIAA N HEOPTAHUYECKAA XNUMUSA

TeopeTuuecKue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKUM 3/emMeHT. M3oTombl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBble UHC/Ia. DHepPreTuueckue YpOBHU U
MolypoBHU. ATOMHbIe opbuTanu. Knaccudukaiysi XuMruueckux 3/1eMeHTOB (S-, p-,
d-, f-snemenTel). PacmpeseneHue 3/€KTPOHOB TI0 aTOMHBIM  OpOUTAsIsAM.
D/IeKTPOHHbIe KOH(PUTypallM¥ aTOMOB 3/IeMEHTOB MEePBOr0—4YeTBEPTOrO MEePUO/0B
B OCHOBHOM U BO30YXZIEHHOM COCTOSIHUM, 3JIeKTPOHHble KOH(Urypalju HUOHOB.
OJIeKTPOOTPULIATE/IbHOCTh.

[Teproanueckuii 3akoH U [leproanueckasi CuCTeMa XHUMHUUYECKHX 3/IeMEHTOB
O.N. MenpeneeBa. CBs3b TepyuoUuUeCKOro 3akoHa U Ileproguueckoi CHCTEMBI
XMMWYECKHUX 3JIeMEHTOB C COBpPeMeHHOW Teopueld CTpPOeHHWs  aTOMOB.
3aKOHOMEPHOCTU U3MeHeHUsl CBOMCTB XMMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX Y CJAOXHBIX BeljecTB [0 TIpynmnaM UM [epuofaM. 3HaueHue
riepuoanueckoro 3akoHa /I.1. MeHeneeBa.

Xumuueckasi CBsi3b. BuJbl XMMMYECKOW CBSI3U: KOBaJIeHTHas, HWOHHas,
MeTa/uinueckasi. MexaHu3Mbl 00pa30BaHUsI KOBA/JIEHTHOH CBsA3H: OOMEHHBIA U
JIOHOPHO-aKI[eMITOPHbIW. DHEepPrus 1 JiJIMHa CBsS3U. [10ns5pHOCTb, HAllpaBIe€HHOCTh U
HAaCbhIIIlaeMOCTb KOBAJ/IeHTHOM CBs3U. KpaTHble CBs3W. BojopoaHasi CBSi3b.
MeXMOoneKy/sipHble B3aUMOZeNCTBUSI.

BaneHTHOCTL W Ba/leHTHble BO3MO>XHOCTH aTOMOB. CBsI3b 3/IEKTPOHHOU
CTPYKTYPbI MOJIEKY/I C UX TeOMEeTPUUECKMM CTpOeHueM (Ha mpuMepe CoeUHeHUn
371IeMeHTOB BTOPOI'O Mepro/a).

[IpeacTaBieHre 0 KOMIUIEKCHBIX COoeiIMHeHUsX. CoCTaB KOMITJIEKCHOTO MOHa:
KOMILJIEKCOOOpa3oBare/b, JMraHgbl. 3HaueHHe KOMILIEKCHBIX COeJUHeHUH.
[ToHsiTME 0 KOOPAWHALMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIAPHOTO  CTPOeHus. THIIbl
KPUCTA/JIMYECKUX PeLlETOK (CTPYKTYP) U CBOMCTBA BEIeCTB.

[ToHsiTe O AUCTepCHBIX crhcTeMax. VIcTUHHBIEe pacTBOpHIL. IIpeacraBieHue o
KOJITOUAHBIX pacTtBopax. CriocoObl BBIPAKEHHSI KOHILIEHTpPAllMM PacTBOPOB:
MaccoBasi [0Jisl Bell[eCTBa B pacTBOpe, MOJIApHas KOHLeHTpauus. HaceblllleHHbIe 1
HeHaCbIIIeHHbIEe PaCTBOPBI, PACTBOPUMOCTb. KpUcTaiioruaparsl.



Knaccudukaiiys 1 HOMeHK/IaTypa HeOpraHUueCKrX BellecTB. TprBUaIbHbIE
Ha3BaHUS OT/Ie/IbHBIX MIPeICTaBUTe/Ied HeOPraHUYeCKUX BeIecTB.

Knaccugukaliiyss XuMAYeCKUX peakluii B HEOPraHWYeCKOW M OpraHu4yecKou
XAMUU. 3aKOH COXpaHeHMsI MacChl BeleCTB; 3aKOH COXpaHeHUsl U TpeBpalleHus
SHEPrUM MpU XUMUYECKUX peakiusx. TersoBbie 3G(eKTbl XMMUUECKUX peaKLUi.
TepMoxrMHUeCKre ypaBHEHUS.

CKOpOCTb XMMUYECKOW peaklyu, e€ 3aBUCMMOCTb OT pa3/MYHbIX (DAKTOPOB.
['omoreHHble ¥ reTeporeHHble peakuu. KaTtanus v KaTaam3aTopsl.

OOGpaTtumble ¥ HeoOpaTHMbIe peaklui. XUMHUUYeckoe paBHOBecHe. KoHcTaHTa
XAMUWYECKOro paBHOBecHusi. DakTopbl, BAMUSIOLIME Ha T0JI0XKEHHWe XUMUUeCKOro
paBHOBeCUS: TeMmIleparypa, JaB/ieHue U KOHL|eHTPALuM BellleCTB, YYaCTBYHOLIUX B
peakuuu. [Ipunuyumn Jle Ilartenbe.

OnekTponutiyeckas gucconyaiusi. CuibHble W Cabble  3/IEKTPOJIUTHL
Crenenb auccouuanmu. Cpeja BOJHBIX pPAacTBOPOB: KUCJIOTHAas, HeWTpasbHas,
uienouHas. Bopopoassiii niokasartens (pH) pactBopa. I'maponus cosneid. Peakuyu
HMOHHOTO 0OMeHa.

OKuUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIE  peakuuu.  CTerieHb  OKUC/IEHUS.
Okuciureslb ¥ BOCCTaHOBUTeJb. [IpoLiecCcbl OKUC/IEHWS M BOCCTAHOBJIEHUS.
BakHelIlie OKHCIUTETM W BOCCTAaHOBUTENMU. MeTo 37eKTpOHHOro OamaHca.
DJIEKTPOJIU3 PaCTBOPOB U pacCIlylaBOB BeL[eCTB.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BeIlleCTB W HX MpeBpalleHuM:
pasjiokeHue TMepoKCHUAAa BOAOpPOZA B TIPUCYTCTBUM KaTajav3aTopa, MOJeu
KPUCTa/UTMUeCKUX PelIéToK, TTPoBe/ieHre peakiiuii MOHHOro oOMeHa, oripefiesieHye
cpeAbl pPacTBOPOB C TOMOILbI0 MHAWKATOPOB, W3yueHWe BJIMSHUSL Pa3/IMUYHbIX
(akTOpOB Ha CKOPOCTb XHWMWYECKOM peaklUuu U TMO0JIOXKEeHHe XUMUUeCKOTo
paBHOBECHUSI.

Heoprannueckasi Xumusl.

[TonokeHne HemeTa/vyioB B Ilepuoauyeckord cucTteMe XUMHUYECKUX
ysiemenToB [I.VI. MeHeneeBa 1 0c06€HHOCTU CTPOeHUsT WX aTOMOB. Du3nueckue
CBOMCTBA HEMeTa/JIOB. AJIJIOTPONUSI HEMETA/VIOB (Ha mpuMepe KUCI0pOoAa, Cephl,
docdopa u yriepoza).

Bogopog. Tlonyuyenue, gu3nueckve M XMMUUECKHWe CBOMCTBA: peakluu C
MeTa//laMd W  HeMeTa//laM{d, BOCCTAaHOBUTE/IbHbIe CBOMCTBA. [ 'UJpUABL.
Tor/IMBHBIE 3/IEMEHTHI.

[anmorenbl. HaxoxxzeHuve B TIpUpoie, CriocoObl monyueHus, ¢u3uueckue U
XMMUUeCKre CBOWCTBa. ['asoreHoBOZOpOAbl. BaxkHelllve KUCI0POACOAep Kallye
COeJMHEHUs TajioreHoB. JIabopaTopHbIe W TIPOMBIIIIEHHbIE CITOCOOBI TTO/TyUeHHsT
rasioreHoB. [IprMeHeHVe rajoreHoB U UX COeUHeHUN.



Kucnopoz, 030H. JlabopaTopHble U TPOMBIIIIEHHbIE CITOCOObI TO/yYeHUst
Kucaopoaa. @usnyeckre U XMMUUeCKHe CBOMCTBA M TMpPHMEHeHUe KHCI0poJa U
030Ha. OKCHUABI ¥ TIEPOKCU/BI.

Cepa. HaxoxzaeHwe B TIpUpofie, CIOCOOBI TOMyueHUs, (QU3NUeCKHe u
xumuueckre cBouictBa. CepoBogopon, cynbdpuasl. Oxkcup cepwi(IV), okcup
cepel(VI). CepHucras ¥ cepHas KHCJIOTbI U uX comd. OcoOeHHOCTH CBOMCTB
CepHOU KUC/IOThI. [IpumeHeHue cepbl U eé coeJUHEeHUM.

A3or. HaxoxJeHue B TIpupojie, CMocOObl TMonyueHus, (usnyeckve u
XUMUUeCKre CBOUCTBAa. AMMMaK, HUTpUbl. OKcubl a30Ta. A30THUCTasi U a30THas
KUCJIOTHI ¥ X coyid. OCOOEeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHHe a30Ta
Y ero coefiIMHeHU. A30THbIe yj00peHws.

dochop. HaxoxzaeHue B mpupojie, CrOCOObI MonayueHus, dusudeckue u
xuMuueckue cBouctBa. Pochuabl u dochuH. Oxcuawl docdopa, ¢ocdhopHas
KucaoTa U eé conu. IlpumeHeHue ¢docdopa u ero coeguHeHui. PochopHbie
yIo0peHwusl.

Yrnepon, HaxoxJeHWe B TIpupoJie.  AJIJIOTPOIHbIE  MOJU(DUKALUY.
dusnyecke W XUMHUYECKHWe CBOMCTBA TIPOCTBIX BeIeCTB, 00pa30BaHHBIX
yriepoaoM. Okcup yriaepopa(ll), okcup yrinepopa(IV), yronbHas KUcC/ioTa U eé
COJTM. AKTMBUPOBAHHBLIM yTO/b, azcopbius. dysiepeHbl, rpadeH, yriepofHbie
HaHOTPYOKU. [IprMeHeHHe MPOCTHIX BeIecTB, 0Opa30BaHHBIX YT/€pPOJOM, U €ro
CcoeIMHEeHUH.

Kpemnwuii. HaxoskzieHrie B MpUpPOJeE, CIIOCOOBI TMOMydeHUs, (usnueckre u
xumMuueckre cpouictBa. Okcup kpeMHusi(IV), kpeMHMeBas KUC/IOTa, CUIUKATHI.
[IpuMeHeHUe KpeMHUS U ero coejuHeHuM. CTeK/0, ero nojiyyeHve, BUbl CTEK/Ia.

[Tonoxenne MetannoB B [leprognueckor cucteMe XUMUYECKUX 3/IEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000/I0UeK aToMOB MeTa/uioB. OOiiue
bu3nueckre CBOHCTBa MeTasuioB. IIpriMeHeHHe MeTa/VIOB B OBITY M TeXHUKE.
CruiaBbl MeTaslIOB.

ONeKTPOXUMUYECKUN psifi HampsbkeHWd Meta/uioB. OOImmMe  crocoObl

TIOJTyYeHust MeTaJlJIoB: TUIPOMETATypPI s, TTUPOMEeTAaJITypPI s,
y/ieKTpometaulyprusi. ITloHsiTue 0 Koppo3uu MeTannoB. CriocoObl 3aliUThl OT
KOPPO3UH.

OO1jasi XapakTepucThKa MeTa/uioB IA-rpymmbl Ileprognyeckol CHCTEMBI
XMMUUECKHX 37eMeHTOB. HaTpukd u Kaimuii: mnoaydeHue, (Qusnueckue U
XUMUUECKre CBOWCTBA, TPUMEHEeHHe MPOCTHIX Bel[eCTB U UX COeJUHEHUM.

OObiujasi xapaktepuctrka metaynoB IIA-rpymmel [lepuoguueckoil CHCTEMBI
XMMUUECKUX 3/IeMeHTOB. MarHuii W KajabLUW: T[oJayuyeHue, (usdueckue U
XMMUUECKre CBOWCTBa, MNPUMEHEHWe TMPOCThIX BeIeCTB M WX COeJUHEHUM.
JKécTKoCTh BOJBI M CIIOCOOBI €€ yCTpaHeHusl.



AJTFOMUHUN: TIONyueHue, (hru3rueckrue U XMMHUUYeCcKue CBOMCTBA, MPUMEHEeHUe
MPOCTOr0 BelllecTBa U ero coeauHeHUW. AMdbOTepHble CBOWCTBA OKCHA W
TUAPOKCUA aTFOMUHUS, TUAPOKCOKOMILIEKChI aTFOMUHUS.

OOmjasi  xXapakTepuUCTHKa MeTa/uioB To0ouHbIx moarpymmn  (b-rpyrmm)
[Teproanyeckolr CUCTEMbI XUMUUECKHX 3JIEMEHTOB.

du3nueckre U XUMUUYECKUe CBOMCTBA XpOMa U ero coegvHeHU. OKCUbl U
rugpokcuabsl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel M JUXpOMaThl, WX
OKHCJIMTe/IbHbIe CBOUCTBA. [TonyueHre U NprMeHeHre Xpoma.

du3snyeckie M XMMHUUECKHe CBOMCTBAa MapraHila M €ero COeJuHEHUM.
Baxnenmme coeguHenusi MapraHua(ll), wmapranuya(IV), wmapranuga(VI) wu
mapranua( VII). I[lepmaHraHart kaausi, ero OKUC/IUTE/IbHbIE CBOMCTBA.

du3nyeckre U XUMUUYECKUe CBOWMCTBA >Kejie3a U ero coeguHeHui. OKCU[IBI,
rugipokcuabl U conu xenesa(ll) u xxenesa(Ill). [TonyueHne u npuMeHeHUe Xese3a
Y ero CIJIaBOB.

du3nueckre U XUMUUYECKUe CBOUCTBA MeJu U eé coeauHeHui. [TomyueHue u
TIpUMEeHeHue MeJy U eé CoeJUHeHUM.

[IuHK: nosiyyeHue, (QuU3NUeCcKhe M XHWMHUYeCKHe CBOMCTBA. AMQOTepHbIe
CBOMCTBA OKCH/Ia U TUJIDOKCHU/IA [IUHKA, TUIPOKCOKOMILIEKChI LIMHKA. [IpriMeHeHre
LIMHKa Y ero CoeJUHeHU.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BelleCTB W HX MpeBpalleHuM:
n3ydyeHre 00paslloB HEMeTa//IoB, TopeHHWe cephbl, docdopa, >Keaesa, MarHUs B
KUC/IOpOZe, U3yuyeHHe KosuleKiuu «MeTamibl W CIUIaBbl», B3aUMOJEUCTBHE
1e/IOUHBIX U I11eJIOYHO3eMe/IbHbIX METa//IOB C BOJIOM (BO3MOKHO HCIOJIb30BaHHE
BU/leOMaTepUaioB), B3aUMOJEHMCTBUE LIMHKA W JKeje3a C pacTBOpaMM KHUC/IOT U
11e/i0ueid, KaueCTBEHHbIE Peaki[Myi Ha HeOpraHMyeckre aHWOHbI, KATUOH BOZIOPO/ia
Y KaTHUOHBbI MeTa/I/IOB, B3aMMOJEWCTBUE TUAPOKCHUJOB aJIOMUHHS M ILMHKA C
pacTBOpaMHU KHWCJIOT U 11leJI0UeH, pelleHre SKCIeprMeHTabHbIX 3a/lau [0 TeMaM
«l"anorenbl», «Cepa U eé coefuHeHUsI», «A30T U (Gochop U UX COeJUHEHUs»,
«MeTabl T/IaBHBIX MOTPYII», «MeTasibl TOOOUHbBIX MOATPYII».

XUMHA U )KHU3Hb.

Po/ib XuMUM B 00ecrieueHUH yCTOMUYMBOTO pa3BUTHS UesioBeuecTBa. [ToHSITHE
O HAyyHbIX MeTOZax TI03HaHUSI M METOJ0JIOTUA Hay4yHOr0 UCC/Ie/lOBaHUSI.
HayuHble pUHLWIBI OpraHy3alud XUMUYeCKOro mMpou3Bo/icTBa. [IpombliiieHHbIe
CriocoObI MOMyueHusl BaKHEUIITUX BelllecTB (Ha MprUMepe MPOM3BO/ICTBA aMMMaKa,
CepHOM KHUC/IOThbI, MeTaHo/1a). [IpoMmbiiiisieHHbIe CIOCOObI MOMyUeHHsT MeTalIoB U
CIIaBOB. XMMUUECKOe 3arps3HeHUe OKpYKarollel cpelibl U ero TOC/Ie[CTBUS.
Posib xviMuu B 06ecrieueHNH SHepreTHUecKoi 6e30acHOCTH.

XvMmusi U 3[0pOBbe UesioBeKa. JlekapcTBeHHble cpexacTBa. [IpaBuia
VCII0/Tb30BaHusl JIeKapCTBEHHBIX TMpenapaToB. Poib XUMUY B pa3BUTUU MeAULMHBI.



XVMUsl TIMIIHA: OCHOBHBIE KOMITOHEHTBI, ITHIIEBbIe J00aBKU. Po/lb XUMUU B
obecrieueHNY TIUIIEBOI 6e30T1aCHOCTH.

KocmeTnueckue u Tmiap@romepHble cpejficTBa. bwiToBasg xumusd. I[IpaBusa
0e30MacHOr0 MCIOJL30BAaHUS IIPErapaToB OLITOBOM XUMWM B ITOBCEAHEBHOM
JKU3HU.

XUMHSI B CTPOUTE/NbCTBE: Ba)KHEWIIIMe CTPOMTe/IbHble MaTepuanbl (LjeMeHT,
OeToH).

XUMUs B CeIbCKOM X03siiicTBe. OpraHnyeckre U MUHepaJibHbIe YA00peHusl.

CoBpemeHHble KOHCTPYKLIMOHHbIe MaTepuasbl, KpacKh, CTeK/0, KepaMUKa.
Matepuaribl A1 3/1eKTpOHUKU. HaHOTeXHO/10rHu.

PacuéTHbie 3agaum.

PacuéThl: Macchl BelljecTBa WiM 00bEMa ra30oB MO WU3BECTHOMY KOJIMUYECTBY
BelllecTBa, Macce Wik 00BEMY OFHOTO W3 y4YaCTBYIOIIMX B PeaKI[UW BeIecTB,
Maccel (06bEMa, KO/IMUeCTBa BeIeCcTBa) TIPOAYKTOB peakI[dH, ec/d OJHO W3
BeIleCTB MMeeT TPUMecH, Macchl (00béMa, KO/MYecTBa Bell[eCTBa) TMPOAYKTa
peakiu, ecJii OAHO W3 Bel[eCTB [JaHO B BUJE pacTBoOpa C OMpeJe/éHHOU
MacCOBOM [j0jie pacTBOPEHHOIO BellleCTBa, MaCCOBOM [0OJW UM MOJIIPHOU
KOHLIeHTpaljMi BelllecTBa B pacTBOpe, JO/JM BBIXOZA TMPOAYKTA peakUuuu OT
TeopeTUyYeCKu BO3MOKHOTO.

MexnpegMeTHbIE CBSI3MU.

Peanmu3anisi  MeXTpPeJMETHBIX  CBsI3ell TMpPU  U3yueHWW O0Oujel u
HeopraHu4eckor XxuMuu B 11 KJjiacce OCYLLeCTB/ISIETCSI Uuepe3 UCIO/b30BaHUE KaK
OOIIMX eCcTeCTBeHHO-HAYUYHBIX MOHSATHH, TaK U TTOHATHH, TTPUHATHIX B OTAE/IbHBIX
rpeaMeTax eCTeCTBeHHO-HayYHOro LIUK/Ia.

OO01ire ecTeCTBEHHO-HAayUHbIe TIOHATHUS: SIBJIeHWe, HayUHbIA (haKT, THUTIOTE3a,
TeopHsi, 3aKOH, aHa/iM3, CHUHTe3, Kiaccudukarys, MepuoJuIHOCThb, HabmoieHue,
“3MepeHue, IKCIIepUMeHT, MO/ie/lb, MOZe/IMpOBaHue.

®dusuka: Marepusi, MHUKPOMHUD, MaKpOMHUD, aTOM, 3JIeKTPOH, TIPOTOH,
HEWTPOH, UOH, U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYeCKUN YPOBEHb,
BeII|eCTBO, Telo, O0BEM, arperaTHOe COCTOSTHHE BEIeCTBa, Hea/lbHBbIA ras,
dbusrueckue BeJIMUUHbI, eIMHULIbI U3MepPeHHsl, CKOPOCTb, SHeprusi, Macca.

Buosiorust: KneTka, opraHvsM, 3KocucTema, buocdepa, MeTaboM3M, MaKpo-
Y MUKDO3JIEMEHThI, OeJTKH, >KUPbI, YT/IeBOZbI, HYK/I€MHOBbIE KUC/IOTHI, (epMEeHTHI,
TOPMOHBI, KpYTOBOPOT BeLLleCTB U IOTOK 3HEPIUy B IKOCHUCTEMaX.

['eorpaduist: MuHepasibl, TOPHbIe MOPO/Ibl, M0J/ie3Hble MCKOTaeMble, TOILIMBO,
pecypcsl.

TexHosorus: xuMuyeckasi MPOMBILIIEHHOCTb, MeTa/l/Iyprus, CTPOUTe/IbHbIe
MaTepuabl, CelbCKOX035UCTBEHHOEe TIPOM3BO/CTBO, IMUILEeBasi MTPOMBIIIIEHHOCTb,
(dhapmaijeBTHUeCKas TPOMBILLIEHHOCTh, TIPOU3BO/ICTBO KOCMeTUYeCKUX



IMMperapaToB, IPOMU3BOACTBO KOHCTPYKIJMOHHBIX  MAdTEPHUAJIOB, 3JIEKTPOHHAA
IMIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHWA ITPOI'PAMMEI 110 XMW
HA YI'VIYBJIEHHOM YPOBHE CPEIHEI'O OBIIIEI'O ObPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATBI

B COOTBeTCTBUM C CUCTEMHO-ZIeSITeIbHOCTHBIM TIOAIXOZIOM B CTPYKTYype
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TMpeaMeTa «XUMHs» Ha ypOBHe CpeJHero
obmiero oOpa3oBaHWs BbIZle/IeHbl  CeAYIOIHe COCTaB/SIOIINe: O0CO3HaHUe
00yuarolUMHUCS POCCUHCKOM TpaKJaHCKOW HWAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITeJTLHOCTU 1 CAMOOITpe/ie/ieHHI0; HaTuure MOTUBALUU K
00yueHHI0; TOTOBHOCTb U CIOCOOHOCTH OOYYarOIMXCS PYKOBOJCTBOBAThCS
TIPDUHATBIMKH B OOIl[eCTBe TIpaBWIaMHd W HOpMaMy TIOBeJIeHUs; Hauuue
TIPaBOCO3HaHUSI, IKOJIOTUUECKOM KYIbTYPhl; CTIOCOOHOCTh CTaBUThH 1]e/T1 U CTPOUTH
)KU3HeHHbIe TIIaHBbl.

JINUHOCTHBIE pe3yJibTaThl OCBOEHHUs TpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITa T103HAaBAaTe/JbHOW U TIPAKTUUYECKON JesiTelbHOCTH
o0yuaroluXcs B Mpoliecce peaau3aliii 00pa3oBaTebHON JAesTeTbHOCTH.

JINUHOCTHBIE pe3yJibTaThl OCBOEHHUs TpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITa TI03HaBAaTe/JbHOW U TIPAKTUUYECKON JesiTelbHOCTU
o0yuaroluXxcs B TpoIjecce peanu3anii oOpa3oBaTebHOW AesiTeIbHOCTH, B TOM
yuc/ie B YaCTH:

1) rpa)kIaHCKOT'0 BOCTIMTAHUS:

0CO3HaHUs1 00YYAIOIIUMUCS CBOUX KOHCTUTYI[MOHHBIX MpaB U 00s13aHHOCTEH,
yBa)keHUsI K 3aKOHY U MPaBOMOPS/IKY;

Tpe/iCTaB/IeHUs] O COLIMA/JIbHBIX HOpMax U TpaBWIaXx MeX/IMUHOCTHBIX
OTHOIIIeHUH B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOpPUECKOW [esiTeJIbHOCTA TIpU CO3[aHUU
yueOHBIX TPOEKTOB, pellleHWH yueOHBbIX W TI03HABaTe/bHbIX 3a/lau, BBITIOJHEHUU
XUMUYECKUX IKCIIePUMEHTOB;

CrOCOOHOCTU TOHMMATh U TPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI [PYTUX TIPU aHa/IM3e pa3/InuHbIX BUIOB YueOHO /eaTe/TbHOCTH;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHUS:

1[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY U HayuyHOMY Hac/e/uto
OTeueCTBEHHOU XUMUU;

yBakeHUs1 K TpOIecCcy TBOpuecTBa B 00/aCTM TeODUM U TMPAKTUUECKOTO
TIPUIOXKEHUSI XUMUH, OCO3HaHUSI TOTO, UTO JlaHHble HayKd eCTb pe3yJibTaT
JIIATeNbHBIX ~ HaOMIOIeHN, KPOTOT/UBBIX  JKCIEPUMEHTANbHBIX  TTOMCKOB,
TIOCTOSIHHOT'O TPY/la YUEHbIX U MPAKTUKOB,;



WHTEepeca W T[I03HABaTe/NbHbIX MOTMBOB B TOJYYeHHH U TIOC/ELYHOIEM
aHa/M3e WHGOPMaLUK O TepeIoBbIX JOCTH)KEHUSIX COBPEMEHHON OTeueCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBe/IeHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAl[UH, CBSI3aHHBIE C XUMUUECKHUMHU SIBJIEHUSIMHU,
Y TIPUHUMATh OCO3HAHHBIE PeIlleHHs], OPUEHTUPYSICh Ha MOpPaIbHO-HPABCTBEHHbIE
HOPMBI 1 1IEHHOCTH;

TOTOBHOCTH OIIeHMBaThb CBOE TIOBeJieHWe W TOCTYIIKHM CBOMX TOBApHIIed C
TMO3ULIMK HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOC/eCTBUM
TIOCTYTIKOB;

4) hbopMHUpOBaHUSA KY/JIbTYPbI 3J0POBbA:

TMOHUMAaHUS [[eHHOCTel 370poBOoro ¥ 0Oe3omacHOro obpa3a JKWU3HH,
HE0OXO/IMMOCTH OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (U3UUECKOMY U
TICUXUUYECKOMY 3/]0POBbIO;

cobsroieHust TipaBw  Oe3ormacHOro oOpallieHusi C BellleCTBaMU B OBITY,
TIOBCeJHEBHOM >KU3HH, B TPY/IOBOM [1eTe/TbHOCTH;

MOHUMAHMUS 1[eHHOCTH TIPaBUI HWHAMBHUIYaJbHOTO M  KOJIJIEKTUBHOTIO
0e30MacHOro MOBe/IeHUsT B CUTYALIUAX, YTPOXKAIOI[UX 3/[0POBBIO U )KU3HU JTFOZEH;

0CO3HaHUsS TIOC/EeCTBUM U HEMPHUATHs BPEAHBIX MPHUBBIUEK (YHOTpeO/IeHust
aJIKOT0J1s1, HADKOTHKOB, KypeHHs);

5) TPy/{0BOT'0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHOH  KOMIIETEHTHOCTH B  yueOHO-MCC/ie[j0BaTeIbCKOM
JesITeIbHOCTH,  OOIIeCTBEHHO TIO/Ie3HOM, TBOPUECKOHM W JAPYrMX  BHAAX
NesITeTIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE ydYaCTHe B peIleHHd TPaKTUUYeCKWX 3aziau
COILIMA/IbHOM HaMpaB/IeHHOCTH (B PAMKax CBOETO KJ/1acca, IIKOJIbI);

WHTepeca K MPaKTUYeCKOMY M3YyUeHHI0 Tpodeccuii pa3MuHOro pojia, B TOM
YKC/ie Ha OCHOBE TTPUMEHEeHMs TTPeIMETHBIX 3HAaHUM 10 XUMUHU;

YBa)KEHUs K TPYAY, JIIOJSIM TPy/a U pe3y/ibTaTaM TPYJOBOH [esTe/IbHOCTH;

TOTOBHOCTY K OCO3HAaHHOMY BBIOODY WH/UBUAYaJbHOM TPAaeKTOPUHU
obpa3oBanus, Oynyied mnpodeccu M peaau3alMi COOCTBEHHBIX JKMU3HEHHBIX
T/IAHOB C yU6TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEM K XUMWU, UHTEPECOB M
notpeOHOCTEH 00111eCTBa;

6) 9K0/IOTHYECKOr0 BOCITUTAHUSA:

9KOJIOTMUECKU 11eJ1eC000pPa3HOro OTHOIIEHUsT K TPUPOJe KaK HCTOUHUKY
CYIIIeCTBOBAHMSI )KM3HH Ha 3eMIe;

MOHMMaHMsI T/100a/IbHOTO XapaKTepa SKOJ0TMUYecKUX mpobseM, BIUSHUS
5KOHOMMYECKHUX TIPOLIECCOB Ha COCTOSIHME TIPUPO/HOM U COL[UAIbHOM CPe[ibl;



0CO3HaHMUsA HEeOOXOAUMOCTH MCIIO/Ib30BaHUS JOCTWKEHHH XUMHH IS
pellieHyst BOMPOCOB PalfMiOHAbHOTO MPUPO/0TI0/Ib30BaHuS;

AaKTUBHOTO HEMpUSTUS JeHCTBUM, TMPUHOCSIUX BpeJ  OKpYy’Karoleih
NIPUPOJHON Cpefie, YMEHHUsI MPOTHO3MPOBATh HEeO/IAarONpUSATHBIE SKOJIOTHUYECKHEe
TIOC/Ie[CTBUS MPeANPUHUMAEMbIX JeMCTBUI U Mpej0TBpalllaTh UX;

Ha/IMUMsI Pa3BUTOTO KOJIOTHUECKOTO MBIIIIEHUS, 9KOJIOTHUECKON KY/IbTYPBHl,
OTIbITa JesITe/TIbHOCTH 9K0JIOTUUECKOM HarpaB/IeHHOCTH, yMeHHUsI
PYKOBO/ICTBOBAaTbCSI MMH B T03HABaTe/JbHOW, KOMMYHHUKATUBHOW M COL[HA/IbHOU
MpaKkTHUKe, CIOCOOHOCTY Y YMEHHMs AaKTHMBHO TIPOTHUBOCTOSITH  W/I€0JIOTHU
xemohoouu;

7) eHHOCTH HayYHOT0 MO3HAHMA:

MHUPOBO33DEHHsI, COOTBETCTBYIOIIIEF0 COBPEMEHHOMY YDPOBHIO Ppa3BUTHS
HAYKU U 00IL[eCTBEeHHOU MPAKTHKH;

MOHUMAaHMs CIeIUPUKH XUMHUM KaK HayKd, OCO3HaHWsA €& poid B
(dbopMHpOBaHMY PALIMOHATBLHOIO HAYYHOTO MBIIIIEHHS, CO3/JaHUM LIeJIOCTHOTO
Tipe/iCTaB/ieHst 00 OKpY’KaroIlleM MHpe KaK O eJIUHCTBe MPHUPOJbI U UeioBeKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEDHOCTEH U pellleHud TMpob/ieM CoXpaHeHHs
TIPUPO/IHOTO PaBHOBECHS;

yOeXXIEHHOCTH B  0COOOH  3HAUMMOCTH XUMHH [JiIl  COBPEMEHHOM
L[MBWIN3AL[UK: B €€ T'YMaHUCTUYECKOW HarpaBJIeHHOCTH W BAa)KHOW pOMU B
CO3/JaHMM HOBOH 0a3bl MaTepUabHOW KYJIbTYPbl, B PpeIIeHHUH T100aJbHBIX
npo0/ieM YCTOWYMBOTO pa3BUTHUS Ue/I0BEUECTBA — ChIPhEBOM, 3HEPreTHUeCKOM,
TMUILEBOM M 9KOJIOTMUECKOM 6e30MacHOCTH, B Pa3BUTHUM MeJMLIUHBI, 00ecrieueHrn
YCJIOBUM YCIIEIIHOTO TPy/a W 9KOJIOTHYeCKH KOMGOPTHOH >KU3HU KaXK[Oro uieHa
00I111eCTBa;

eCTeCTBeHHO-HayUHOM TI'DaMOTHOCTH: TIOHMMAaHHUSl CYI[HOCTH MEeTO/IOB
TO3HAHUS, MCII0/Ib3yeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
ToJIyyaeMble 3HaHUS [/Isl aHa/lrM3a U 00bsICHEHUs SIBJIEHWH OKPY’KaroIllero Mupa u
MIPOMCXO/AIINX B HEM U3MEHEeHUH, yMeHHs [ieflaTh 000CHOBAHHbIE 3aK/TFOUEHHUS Ha
OCHOBE HAayuHbIX (DaKTOB W UMEWIUXCA [JaHHBIX C 1ebl0 TOJyUYeHuUs
JIOCTOBEPHBIX BLIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEJTbHO HCIO/Ib30BaTh XMMUYECKHe 3HaHUs st
peliieHust Tpo0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsIX;

WHTepeca K MO3HaHHI0, UCC/IeI0BATe/TbCKOMN eATeTbHOCTH;

TOTOBHOCTY W  CIOCOOHOCTH K  HEMpephiBHOMY  00pa30BaHUI0 U
caMo00pa30BaHHI0, K AKTUBHOMY TIOJyUEHHIO HOBBIX 3HAHUM TI0 XUMHU B
COOTBETCTBHH C )KM3HEHHBIMU MTOTPEOHOCTSAMU;

WHTepeca K 0COOEHHOCTSM Tpy/ja B Pa3/IMuHbIX chepax nmpodeccroHaTbHON
JesITeTbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbI

MeTarnpeiMeTHbIe pe3y/bTaTbl OCBOEHHUS TIPOrPAMMbI M0 XUMUMU Ha YPOBHE
cpegHero o61iero o6pa3oBaHus BK/IIOUAOT:

3HauuMble i1 (OpMUpOBaHUSI ~ MUPOBO33peHHUsI  00yuarol[uXxCst
MEXAUCLUTIIMHAPHBIE (MEXITpeAMeTHbIe) 00IjeHayuHble TIOHSTUSI, OTpPa’karoIlue
1[e/IOCTHOCTh HAyuHOM KapTWHbI MHpa U CIelU(PUKYy MeTO/0B T03HaHUS,
WCTI0/Ib3yeMbIX B eCTeCTBEeHHBbIX HayKaX (MaTepus, BellleCTBO, SHeprusi, siBjieHue,
Trpoliecc, CUCTeMa, HayuyHbld (aKT, MPUHLUII, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwusi, UCC/iefloBaHre, HaOoieHre, U3MepeHHe, SKCIIeEPUMEHT U IpyTHe);

yHUBepcasbHble yueOHbIe [eHCTBUS (TI03HABaTe/bHble, KOMMYHHUKAaTHBHEIE,

PEryJ/ISITUBHbIE), obecrieurBaroiiye (hopmMupoBaHue (hYHKI[MOHATbHOM
T'PaMOTHOCTH U COIMA/IbHOW KOMITeTEHI[UHM 00YUaroIXCs;
CroCcoOHOCTH o0yuarIuXxcs VICII0J/Ib30BaTh OCBOEHHbIE

MeXXAUCIUTIZIMHApHbIe, MUPOBO33peHUeCKre 3HaHWs U yHUBepca/ibHble yueOHbIe
JIeCTBUS B IMO3HABaTe/IbHOM M COLlMa/IbHOM TIpaKTHKe.

MerTaripegMeTHble pe3y/bTaTbl OTpPaXkalOT OBJaZileHWe YHUBEpCaJbHbIMU
yueOHbIMU  TO3HaBaTeNbHbIMM, KOMMYHUKAaTUBHBIMU U  peryJsiTUBHBIMU
JIeMCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yueOHbIe /IeHCTBUS

1) 6a30BbIe TOrHUYeCKHe JeHCTBHS:

CaMoOCTOSITeNILHO  (DOpMy/IMpOBaTh ¥ aKTyaJu3HWpoBaTh  Mpob/iemy,
paccMaTpHBaTh eé BCeCTOPOHHE;

omnpeZieNsiTb L€l JlesiTe/IbHOCTH, 3ajlaBasi IlapamMeTpbl U KPUTEpUM UX
JIOCTW)KEHHS], COOTHOCUTD Pe3yJ/IbTaThl JesiTeJIbHOCTHU C MOCTaB/IeHHBIMU LIe/ISIMU;

HCIM0/Ib30BaTh MPU OCBOEHWW 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIIeHHS:
BbIJIe/ISITh XapaKTepHble MPU3HAKU MOHSITUM M YCTaHABIMBAaThb WX B3aUMOCBS3b,
WCTI0/Tb30BaTh COOTBETCTBYIOI[HE TTOHATHS ST OOBSCHEHUS OTAe/bHBIX (aKTOB U
SIBJIEHUM;

BLIOMpAaTb OCHOBAaHUS M KPUTEPUM i1 K/JAaCCU(UKALIMK BEIeCTB U
XAMUWYECKUX peakI[ui;

yCTaHaB/IWBaTb TMPUYUHHO-CJIEICTBEHHbIE CBSI3U MEXAYy H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHWE PpacCyXAeHusi (UHAYKTHMBHbIEe, [eAyKTHUBHbIE, TIO
aHaJ/IOTMH), BBISIB/ISATH 3aKOHOMEPHOCTU M TIPOTHMBOpEUMsi B pacCMaTpUBaeMbIX
SIBJIeHUSIX, (DOPMYJIMPOBATh BBIBOZbI U 3aK/IFOUEHUS;

TIPUMEHSITh B MpOLiecCe TO3HAHUSI UCTO/Ib3yeMble B XUMUU CUMBOMYECKUE
(3HaKOBBIE) MO/Ie/H, TIPeoOpa30BLIBaTh MO/Ie/IbHBIE MPe/ICTABAeHUS — XMMHUUeCKUH
3HaK (CMMBOJI) 3/7€MeHTa, XUMUUecKas (opMmy/a, ypaBHEHHWe XHWMHUYEeCKOU



peakiuy — TIpU pellleHWH y4eOHBIX IT03HaBaTebHBIX U IMPaKTUUeCKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MO/ie/IbHbIE MPe/ICTaBAeHus [/1s1 BbISIBJIEHUS] XapaKTePHBIX
TPU3HAKOB U3yYaeMbIX BEIeCTB U XUMUUECKUX PeaKLIi.

2) 0a3oBbIe HCC/Iel0BaTe/IbCKHE JIeHCTBUS:

B/IaJleTb OCHOBAMM METO/IOB HAy4YHOTO TO3HAHWSI BeLeCTB U XUMHUUECKUX
peaxkiui;

(hopMynIMpOBaTh 1€MW U 3a/iauu UCC/IeJOBaHUs, UCI0/Ib30BaTh MOCTaBIEHHbIE
¥ CaMOCTOSITeJIbHO C(OPMYy/IMPOBaHHbIE BOMPOCHI B KadeCcTBe HWHCTPYMEHTa
MO3HAHUSI ¥ OCHOBBI [Ji1 (POPMUPOBAHUSI TUIOTE3bI M0 MPOBEpPKe TMPaBU/IbHOCTU
BbICKAa3bIBAEMbIX CYKJE€HUN;

B/IaJleTb HAaBbIKAMU CAMOCTOSTENBHOTO TIJIAHUPOBaHUS W  TPOBEJeHUSs
yUeHUYeCKUX IKCTIePUMEHTOB, COBEpIIIeHCTBOBATh YMeHUs Hab/oJaTh 3a XOZ0M
rpoiecca, CaMOCTOSITe/IbHO TMPOrHO3WPOBaTh €ro pe3yJ/bTar, (OpMy/JUpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCHUTE/ILHO I0CTOBEPHOCTU Pe3y/IbTaTOB MCC/Ie0BaHNS,
COCTaB/ISITh 00OCHOBAHHBIA OTUET O TIPOZIe/IaHHOM paboTe;

nproOpeTaTh OMBIT YYEHWYECKOW HWCCIe0oBaTeNIbCKOM W TPOEKTHOU
J1esiTeTbHOCTU, TIPOSIB/ISITh CIIOCOOHOCTh Y TOTOBHOCTh K CAMOCTOSITe/TbHOMY
MOMCKY METOOB peIlleHus1 MNpPaKTUYeCKuX 3ajlau, TPHUMEHEHUI0 pPa3/UYHbIX
MEeTO/|0B TTIO3HAHUSI.

3) pabora c undopmanueii:

OpPUEHTUPOBATbCA B PA3/MYHBbIX HCTOYHMKAX MWHQoOpMalmu (Hay4yHO-
TIOTTy/ISIpHAasl  JTUTepaTypa XWUMHUECKOTO COZIep>KaHUsl, CIIpaBOUHbIe T0Co6us,
pecypcbl VIHTepHeTa), aHaIM3UPOBaTh MH(OPMALMIO pa3UYHbIX BUAOB U (opMm
ripe/iCTaBJ/IeHUS], KPUTUUECKHU OLIeHUBATh eé JIOCTOBEPHOCTh u
HEeMpPOTHUBOPEUYUBOCTb;

(hopMy/nMpOBaTh 3arpochkl U MPUMEHSITh pa3/iMuHble MeTObI MPU TOUCKE U
orbope wuHbOpMaly, HeoOXOAWUMOW [ BBITIOTHEHWS Y4ueOHbIX —3azau
orpeZie/IEHHOTO TUIIA;

NproOpeTaTh OIBIT HCIOJIb30BaHUs WHGOPMAI[MOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTUHU Y Pa3/IMUHbIX MOUCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BBIOMpaThb  ONTHManbHYy0  (OpMy  TIpeJCTaB/IeHHs
vHbopMaluy (cXeMbl, TpadyKH, AUarpaMmbl, TaOIHUIIBI, PUCYHKH U IPYTHE);

WCIO/Ib30BaTh Hay4HbId SI3bIK B KauecTBe CpefiicTBa TIipu pabore
XMMUUECKOM HWH(OpMaluel: NpPUMEHSATb MeXIpeaMeTHble ((pusnueckve U
MaTeMaTHUeCKye) 3HaKU ¥ CUMBOJIBI, (HOpMYyJibl, abOpeBUaTyphbl, HOMEHK/IATYPY;
WCIIO0/Tb30BaTh 3HAKOBO-CHUMBOJIMUECKHE CPe/ICTBA HATJIIAHOCTH.

KOMMyHI/IKaTI/IBHble YHHUBepCA/IbHbIE y‘-lEﬁHbIe ﬂEﬁCTBHﬂ:



3a/laBaTh BOIIPOCHI 110 CYII[eCTBY 00CY>K/1aeMOU TeMbI B X0/le Araiora U/uiu
[IMCKYCCUH, BbICKAa3bIBaTh Uieu, (POpMYJIMPOBAaTh CBOU MPeAJI0KeHHUs
OTHOCUTE/IbHO BBITIOJIHEHUS TIPE/IJIOKeHHOU 3a/iauy;

BBICTYIaTh C Mpe3eHTalerl pe3y/bTaTOB I[103HABaTe/JbHOW [1eITeJbHOCTH,
MOTyUeHHbIX CAMOCTOSITE/IbHO U/ COBMECTHO CO CBEDCTHUKAMU TP BBITIO/THEHUN
XUMHUECKOTO KCTIepUMeHTa, TPAaKTHUYeCKOW paboThl 10 MCCIeI0BaHUIO0 CBOWMCTB
M3yJaeMbIX BeIllecTB, peaju3alii yuebHOTO MpoekTa, ¥ GOPMYIUPOBATh BHIBOJBI
Mo pe3yJ/ibTaTaM MPOBEAEHHBIX MCCAe[0BaHUW TMyTEM COTrJIaCOBaHUSI MO3ULUNA B
xo/1e 00CcyKaeHust 1 0OMeHa MHEHHUSIMH.

PEl"yJ'[ﬂTPIBHLIE YHHUBepPCA/IbHbIE y‘-IEGHbIE AEﬁCTBl’IHZ

CaMOCTOSITe/IbHO IUIAHMPOBATh U OCYILECTB/ISITh CBOK I103HaBaTe/IbHYIO
[esiTe/IbHOCTb, OINpefenss eé ILjeld U 3a[aud, KOHTPOJMPOBAaTb U II0 Mepe
HeoOX0/IMMOCTH KOPPEeKTUPOBATh IpejjlaraeMblii  ajJfOPUTM JeMCTBUM TIpU
BBITOJIHEHUM y4eOHBIX U UCC/IeIoBaTe/NbCKUX 3a/jad, BbIOMpaTh Haubosee
3¢ dexTrBHBIN COCO6 WX pelleHUs C YYETOM TOy4YeHUs] HOBBIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLsX;

OCYILIeCTB/ISITb CAMOKOHTDPOJ/Ib [lesiTe/IbHOCTU Ha OCHOBe CaMoaHaau3a |
CaMOOL|eHKHU.

INPEAMETHBIE PE3YJ/IBTATBI

[IpeameTHBIe pe3y/ibTaThl OCBOEHUS TIPOTPAMMBI TI0 XUMUM Ha yriayO/JéHHOM
YPOBHE Ha YpOBHe cpeziHero o0ijero o0pa3oBaHHWsl BK/IIOYAIOT crielipuyeckue
[Jist yueOHOTO ripeiMeTa « XUMUsi» HayuHble 3HaHUS, YMeHUs U CII0CO0bI AelCTBUIM
10 OCBOEHHIO, UHTepIpeTaliyd U MpeoOpa30BaHWIO0 3HAHWM, BUJbI JeSITe/IbHOCTU
0 TI0JyUeHWI0 HOBOTO 3HAHWS U TPUMEHEHWI0 3HAaHWW B pa3/UuHbIX yueOHBIX
CUTyaLUsX, a TAKXKe B pealbHbIX )KU3HEHHBIX CUTYyalUsIX, CBS3aHHBIX C XMMUel. B
rporpaMme IO XWMHWM TIpeJIMeTHble pe3y/bTaThbl IMpeJCTaBlAeHbl [0 TrojaM
V3yUYeHUSI.

10 KJZTACC

[TpeiMeTHble pe3y/nbTaTbl OCBOeHMsi Kypca «OpraHuueckasi XuUMUs»
OTPa’karoT:

c(hOpMHUPOBAaHHOCTb TIPEACTaB/JI€HUM: O MeCTe U 3HaUeHWU OpraHu4YecKou
XUMUU B CHCTEMe eCTeCTBeHHbIX HayK U eé ponu B obecrieueHHWH yCTOWUHBOTO
Pa3BUTHS Ye/IOBeUeCTBa B pelleHrr TTPo0ieM 3KOOrMuecKoi, SHePreTHUeckKou u
TTUIIIeBO 0e3011aCHOCTH, B Pa3BUTUM MEeAWIIMHBI, CO3[JaHUM HOBBIX MaTepHasoB,
HOBBIX HWCTOYHUKOB SHEepPruy, B obecrieueHUH palMiOHaTbHOT O
TIPUPO/IOTIO/IHb30BaHMsl, B (hOPMHUPOBAHWK MHDPOBO33peHUsI W OOIel KyIbTYypbl



Yye/iOBeKa, a TaKKe 9SKOJIOTHUeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/I0POBBIO0 U IPUPOJHOM CpeJie;

B/IaJleHWe  CUCTeMOM  XMMUUECKHMX  3HaHWK, KOTOopasi  BKJ/IHOUaeT:
OCHOBOMOJIAraroIue MOHATUSI — XUMUUECKUH 3JIEMEHT, aTOM, SIp0 U 3JIeKTPOHHAst
obo/iouka aroma, S-, p-, d-aTOMHBIe OpOWTaMM, OCHOBHOE U BO30OYKIEHHOE
COCTOSIHMSI aTOMa, THOpUAM3avsl aTOMHBIX opOuTaneil, WOH, MOJIEKYIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE/IbHOCTh, CTeleHb OKWCJ/IeHUSsl, XUMUUYecKas CBS3b,
MOJIb, MOJISIDHAsi Macca, MOJIIPHBIN 00bEM, YrepoIHbIN CKefeT, (PyHKIMOHa/IbHAs
rpyla, pajuKaa, CTPYKTypHble (opMybl (pa3BEPHYThIe, COKpAllEHHbIE,
CKeJIeTHbIEe), U30MepHsi CTPYKTypHasi W TMPOCTPAaHCTBEeHHasi (reoMeTpuuecKas,
onTUYecKasi), MW30Mepbl, TOMOJIOTUYECKUN psif, TOMOJIOTH, YIJIEBOJOPO/BbI,
KUC/IOPO/Z- U a30TCOJeprKalljue OpraHhuveckrde coefVHeHUs, MOHOMep, IOJIUMeD,
CTPYKTYPHO€ 3BEHO, BbICOKOMOJIEKYJ/ISIDHbIE COeJUHEHUs; TEeOpUM, 3aKOHbI
(mepuopuueckuii 3akoH [I. V. MeHgeneeBa, Teopusi CTPOEHMSI OpraHUUECKUX
BeljectB A. M. byTiepoBa, 3aKOH COXpaHeHUs1 MacChl Bell|eCTB, 3aKOH COXpaHeHUs
YW TpeBpalleHus 5SHEePruM TMpU XUMHUUECKUX peaklusX), 3aKOHOMEPHOCTH,
CMMBOJIMUECKUHN SI3bIK XWUMHH, MUPOBO33pEHUeCKHe 3HaHWs, JieXkallde B OCHOBE
MOHMMAaHUS TIPUUYMHHOCTH U CUCTEMHOCTH XUMUUYECKUX SIBJIEHWUM; Mpe/ICTaBIeHUs
0 MeXaHM3MaX XUMHUYECKUX peaklud, TepMOJWHAMUYECKUX W KHUHEeTUYeCKHUX
3aKOHOMEPHOCTSIX UX MPOTeKaHUsl, O B3aUMHOM BJIUSIHWUU aTOMOB U T'PYII aTOMOB
B MOJIeKYJlax (MHAYKTHUBHBIM U Me30MepHbIY 3(hdekTsl, opueHTaHThl 1 u 11 poga);
dakTosoruuecKrie CBeJeHWs O CBONCTBAaX, COCTaBe, IMOJyYeHUU U Oe30TacHOM
WCTIO/Tb30BaHUN Ba)KHEMINIMX OPraHUYeCKUX BEIIeCTB B ObITY U TPaKTHUeCKOU
JesiTeTbHOCTU ~ uesioBeKa, OOI[MX  HAy4YHbIX  TIPUHIUIIAX  XUMUUYECKOTO
TIPOM3BO/ICTBA (Ha TTPUMepe MPOU3BO/ICTBA MeTaHoJ1a, epepaboTKu HeTH);

c(hOpMHUPOBAaHHOCTb YMEHUWM: BBISIB/ISATb XapaKTepHble MPU3HAKU TOHSATUM,
yCTaHaB/IMBaTb WX B3aUMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYIOLME TIOHATHUS TPU
OMMCaHWUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYeCKUX COeJMHEeHUN;

c(hOpMHUPOBAHHOCTh YMEHUM:

WCII0J/Ib30BaTh XUMUUYECKYI0 CUMBOJIMKY [JIs1 COCTaBJIEHUSI MOJIEKYJ/ISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIL[EHHBIX U CKeeTHbIX) (POPMYJI OPraHuYeCcKux
BelL|eCTB;

COCTaBJISAITb YPaBHEHUs] XUMUUYECKUX peakluid U PacKpbIBaTb HUX CYIIHOCTH:
OKHCJIUTE/IbHO-BOCCTAHOBUTEIBHBIX ~ peakLUil  TOCPeACTBOM  COCTaBJIeHUS
9JIEKTPOHHOTO 0ajlaHca 3THUX peakIui, peaki[iii HMOHHOrO OOMeHa TTyTEéM
COCTaBJIEHUS UX MOJIHBIX U COKPAILIEHHBIX MOHHBIX YPaBHEHUN;

W3rOTaB/IMBaTh MOJEJU MOJIEKYJl OPraHAUYeCKUX BeLeCTB JJ1s1 WITH0CTPaLUU
MUX XMMHUYECKOTr'0 Y MPOCTPAHCTBEHHOT'O CTPOeHUS;



c(hOpMHUPOBAaHHOCTh YMEHWU: yCTaHABIMBAThb TMPUHA/JIEKHOCTb W3YUYEHHBIX
OpraHMyeCcKux BeIleCcTB II0 UX COCTaBy M CTPOEHUID K ONpeneéHHOMY
K/IacCy/Tpynre COeIUHEHWH, [aBaTb KM Ha3BaHUSI MO CHUCTeMaTUYeCKOU
HoMeHK/aType (IUPAC) u npuBOAUTH TpHBHWA/bHble Ha3BaHUS MJiS OTAEIbHBIX
rpe/iCTaBUTe/Ie OPraHUYecKUX BellecTB (3TW/IEH, alleTWU/IeH, TOJyOJI, TJIULepUH,
STUJIEHTJIUKO/b, (eHos, (QopManbleruj, aileTanabAerus, aleToH, MypaBbUHas
KMCJ/I0Ta, YKCYCHasi KUCJIOTa, CTeapUHOBasi, OJIeMHOBasi, Ma/IbLMUTUHOBAsA KUCJIOTHI,
[JIULWH, aJlaHWH, MajibT03a, (PPYKTO3a, aHWIWH, JUBUHWUJ/, U30IPEH, XJIOPOIMpPEH,
CTUPOJI U [IpyTHeE);

c(hOpMHUPOBAaHHOCTb yMEHHUs OMpefeNisAiTb BUJ XUMHYECKOW CBSI3U B
OpraHuyecKux coeJuHeHUsIX (KOBa/ieHTHass W MWOHHAas CBsI3b, O- U TI-CBSI3b,
BO/IOPOZHAs CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHHUS TIPUMEHSATh TIOJIOKEHUSI TEOPUU CTPOEHUs
opraHuueckyx BeljecTB A. M. ByTyiepoBa /it 00bsICHEHUS 3aBUCMOCTH CBONCTB
Bell|eCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPDOBAaHHOCTb ~ YMEHUM  XapaKTepu30BaTb  COCTaB, CTPOEHWUe,
dbusruecke M XMMUUYECKMe CBOWCTBA TUIIMUHBIX TIpe/iICTaBUTe/eN pa3/IMUHbIX
KJ/IaCCOB OpPraHWYeCKHX BeleCTB: ajKaHOB, LUK/I0a/IKAHOB, aTKeHOB, a/IKa/J[MeHOB,
a/KUHOB, AapOMaTHUUYeCKHWX YI/eBOAOPOJOB, CIUPTOB, abAerufioB, KeTOHOB,
KapOOHOBBIX KUCJIOT, TIPOCTBIX U CJIOXKHBIX 3(HPOB, KUPOB, HUTPOCOEIUHEHUN U
aMWHOB, aMHWHOKHCJIOT, Oe/IKOB, yI/IeBOZIOB (MOHO-, AW- W TIOJIMCAaxapu/ioB),
WUTIOCTPUPOBaTh ~ TeHETUUYeCKYy0  CBA3b  MeXJy HUMU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUUYECKUX peaklUi C UCIO0JAb30BaHUEM CTPYKTYPHBIX
(opmy;

c(hOpMHUPOBAaHHOCTb YMEHUsI MOJATBEP)KJAaTb Ha KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PeaKLIMOHHOM CIIOCOOHOCTH OpPraHMueCKUX COeMHEHHUH OT
KPaTHOCTH U TUIIa KOBa/IeHTHOM CB$i3U (0- Y TI-CBSI3U), B3aMMHOTO BJIMSIHUSI aTOMOB
Y CPYMIl aTOMOB B MOJIEKY/ax;

c(hOpMHUPOBAaHHOCTh YMEHMSI XapaKTepU30BaTb UCTOUHUKHU YTJIEBOJOPOJHOTO
Celpbsi  (HeTh, TIPUPOJHBIA Ta3, Yrojib), CIOCOOBI ero TepepabOTKH U
TIpakTUYeCcKoe pUMeHeHue NPOAYKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb B/aJIeHUsI CUCTEMOM 3HAaHWW O eCTeCTBEHHO-Hay4YHbIX
MeTO/IaX MO3HAHHUSI — HAO/IIOeHNH, U3MEepPeHUH, MO/Ie/TMPOBAaHUH, SKCIIepUMEHTe
(peaslbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HaHUS;

c(hopMHPOBaHHOCTh yMEeHUs TIPUMEHSITh OCHOBHbI€ oreparyu
MBIC/TUTE/ILHOM /leATeTbHOCTH — aHaau3 W CUHTe3, CpaBHeHHWe, 00o00IreHue,
CUCTeMAaTU3aluio, BbIsSIBJIEHUEe TPUUYMHHO-C/IeICTBEHHBIX CBSI3€l — [Ji U3ydeHUsl
CBOWCTB Bell|eCTB U XUMUUYECKUX peaKL|ui;



c(hOpMHUPOBAaHHOCTb YMEHUM: BbISB/ISATh B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
TOHATUSIMUA U TIpeZICTaB/IE€HUSIMU [IPYTUX eCTeCTBEeHHO-HAYUHbIX TpeAMeTOB [Jis
Oosiee OCO3HAHHOTO TOHWMAHHUSI CYIIHOCTM MaTepyuasbHOTO eJUHCTBA MHUDA,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HAHWS TI0 OpPraHWYeCcKOW XUMHH [Ji OObsICHEHUS U
TIPOTHO3UPOBaHUS SIB/I€HUH, UMEIOIUX eCTeCTBeHHO-HAaYUHYI0 IPUPOAY;

c(hOpMHUPDOBAaHHOCTb YMEHWM: TIPOBOJUTH PpaCUéTbl MO0 XHUMHUUYECKUM
dbopMysiaMm ¥ ypaBHEHUSIM XUMHUUECKUX PeakLUi C MCIO/b30BaHUEeM (PU3NUeCKUX
BeMUMH (Macca, 0OBEM Tra3oB, KOIWUYECTBO BeleCTBa), XapaKTepU3YHIIUX
BellleCTBa C KOJWYECTBEHHOU CTOPOHBI: PACUEThl MO HAXOXKAEHUK XWUMHYECKOU
(dhopMysibl BelecTBa MO U3BECTHbIM MAacCCOBBIM [JIO/ISIM XUMUYECKUX 3J1EMEHTOB,
TIPOAYKTaM CrOpaHwusl, TJIOTHOCTH ra3000pa3HbIX BEIeCTB;

c(hOpMHUPOBAaHHOCTb YMEHUM: TIPOTHO3UPOBAaTh, aHA/TM3UPOBATh U OLIEHUBATh
C TO3ULMHA  JKOJOTMUecKoW  06e30macHOCTH  TIOCTe[CTBUS  OBITOBON U
TIPOU3BO/ICTBEHHON [JIeSTeTbHOCTH  4YesioBeKa, CBsi3aHHOW C  repepabOTKOM
BelLleCTB, WCM0JIb30BaTh MOJIyYeHHbIe 3HAHUS /151 IPUHSTUS TPaMOTHBIX pelleHrun
npo0/ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUEl;

c(hOpMHUPOBAaHHOCTb YMEHUM: CaMOCTOSITE/IbHO TJIAHUPOBaTh U MPOBOJUTH
XUMUUECKUH 3KCIEepUMeHT (TOoaydyeHrue W U3yueHWe CBOWCTB OpraHU4YecKuX
BeIlleCTB, KaueCTBEHHble peaklMd YIJIeBOJOPOJOB pa3/UUHbIX KJIacCOB U
KUCIOPOACOiepKall[uX OpPraHUYeCKUX BeIeCTB, pelleHue >SKCIeprMeHTalbHbIX
3a7lau T0 PAaCro3HAaBaHMIO OpraHUUeCKWX BeIeCTB) C COOJII0/ileHeM TpaBuil
Ge3omacHoro oOpallleHysi C BellleCTBaMU M JiabopaToOpHBIM 0060pyOBaHUEM,
dbopMynUpoBaTh LieJib WCC/eOBaHUs, TMPEeJCTaBAsSTh B pa3audyHou (Qopme
pe3y/bTaThl SKCIIepUMeHTa, aHaTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

cobsirojaTh TIpaBW/Ia SKOJIOTHUECKH 1iesiecoo0pa3Horo ToBefieHUst B ObITYy U
TPY/ZIOBOW [eATe/IbHOCTU B LIeJISIX COXPAHEHUsI CBOEro 3/10pPOBbs, OKpY>Karolen
TIPUPO/IHOW CpeJibl U IOCTU)KEHUS €€ YCTOUUUBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTb TOKCUUYECKOTO [EeMCTBUSI HA >KUBbIe OpPraHU3MbI
onpe/ie/IeHHbIX OPraHUUeCKUX BeleCTB, MOHUMasi cMbIC/ rokasaTesns [T/1K;

aHa/IM3UPOBATh 11e/1eC000pa3HOCTh TPUMEHEHHUs] OpraHWYeCcKHX BeIeCTB B
TIPOMBIILIJIEHHOCTH U B OBITY C TOUKH 3peHUsI COOTHOILIEHHUST PUCK-TIONb3a;

c(hOpMHUPOBAaHHOCTb yMEHUW: OCYIIEeCTB/SATh 1le/leHarpaB/JIeHHbIM TOUCK
XUMUYeCKoi nH(MOopMaluu B pa3/IMuHbIX UCTOUHUKAX (HayuyHasi U yueOHO-HayuHast
nuTepaTypa, CpeicTBa MacCoBOM uH(popMauuu, IHTepHeT U Apyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMUUYECKYI0 WH(MOpMaI[1io, TiepepabaThiBaTh €€ U HCI0JIb30BaTh
B COOTBETCTBHH C ITOCTABIEHHOM yueOHOM 3a/1auei.



11 KVZIACC

ITpenqMeTHBIE pe3y/bTaThl OCBOeHHsI Kypca «OOijas ¥ HeopraHuyeckast
XUMUS» OTPakaroT:

c(hOpMMPOBAHHOCThL TIpe/ICTaB/€HUM: O MaTepuaqbHOM eAUHCTBe MMPa,
3aKOHOMEPHOCTSIX M T103HaBaeMOCTH SIBJIGHUM MPUPO/Ibl, O MeCTe W 3HaueHUU
XUMUU B CHCTEMe eCTeCTBeHHbIX HayK U eé ponu B obecrieueHHWH yCTOWUHBOTO
PasBUTHsI, B PEIIeHUU ITPOOTEeM 5KOJOTHYECKOMH, SHEepPreTMUecKOW M IHINEeBOM
0e30MacHOCTH, B Pa3BUTHUU MEAMIMHBI, CO3JAHMM HOBLIX MaTepHajoB, HOBBIX
HMCTOYHUKOB SHEPIrvH, B 00eCreueHHH palOHAJIBHOIO IPHUPO/OINO/Ib30BaHMS, B
dbopMrpOBaHUYM MHPOBO33peHUss U 00Ilel Ky/JabTyphl Ue/lioBeKa, a Takke
9KOJIOTMUYeCKd 0OOCHOBAHHOTO OTHOIIIEHUS] K CBOEMY 3/I0DOBbIO U TIPUPOAHOM
cpefie;

B/lajleHMe  CUCTeMOM  XWMHWYeCKHMX  3HaHMM, KOTOpasi  BKJ/IKOUaerT:
OCHOBOIIOJIarawIl[ye TOHSATUS — XUMWUECKUM 37eMeHT, aToM, $/p0 arToMa,
W30TOIIbI, 37IEKTPOHHAst 000/I0UKa aToma, S-, p-, d-aToOMHBIe OpOUTaI, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSTHWSI aToMa, TUOpuu3alldsi aTOMHBIX OpOuTaseid, WOH,
MOJIeKYyJla, BaJ€eHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb OKUC/IeHUs,
XUMUUeckKass CBsi3b (KOBajieHTHasi, HWOHHas, MeTa//InuecKasi, BOJOpPO/Hasi),
KpPUCTa/UIMUeCKasi peliéTka, XuUMHUYeCKas peaklus, pacCTBOp, 3/€KTPOJIUTHI,
HE3JIeKTPO/IUThI, 3JIEKTPOJIMTAYECKasi AUCCOLMalLvsl, CTeleHb JAUCCOLIUALUU,
BO/IOPOZHBIM TIOKa3aTe/b, OKHUC/IWTEe/b, BOCCTAaHOBUTE/b, TeIJIOBOU 3GhdeKT
XMMMWYEeCKOM peakliui, CKOPOCTb XMMMUECKOM peakliui, XUMHUUeCKoe paBHOBeCHE;
TeOpHMU M 3aKOHbI (TeopUsi 3/eKTPOJUTUUECKOM AWCCOLMalM, TepruouueCcKuiu
3akoH [I.11. MeHeneeBa, 3aKOH COXpaHEeHUs1 MaCChl BelleCTB, 3aKOH COXpPaHeHUs U
TpeBpallieHys] SHEPTUM MPU XUMHUUeCKUX peakl[ysiX, 3aKOH IMOCTOSTHCTBa COCTaBa
BelLleCTB, 3aKOH JeMCTBYIOIUX MacC), 3aKOHOMEPHOCTH, CHMBOJINUECKUH SI3bIK
XMMHWH, MUPOBO33peHUeCKHWe 3HaHUs, JieXalllie B OCHOBe IIOHWUMaHUS
MPUUMHHOCTA M CHUCTEMHOCTM  XMMMYECKUX  SIBJIeHHW;  COBpeMeHHbIe
Tpe/iCTaB/IeHUs O CTPOEHWU BellleCTBA Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM U
HaJMOJIEKY/IIPHOM YDOBHSIX; TMpeJCTaBJeHUusI O MeXaHU3MaX XUMUYeCKUX
peakiiii, TepMOJAWHAMMYECKMX U KHHETHUYeCKHMX 3aKOHOMEpPHOCTSIX  MX
MpOTeKaHUsi, 0 XMMUYECKOM paBHOBECHH, paCTBOpaxX W AWCIEPCHBIX CUCTeMax;
dakTosoruuecKrie CBeJeHWs O CBONCTBAaX, COCTaBe, IMOJyYeHUU U Oe30TacHOM
WCTI0/Tb30BaHUN Ba)KHEWIITMX HEOPraHWYeCKUX BeIecTB B OBITY U INMPaKTHUECKOU
JesiTeTbHOCTU ~ uesioBeKa, OOI[MX  HAy4YHbIX  TIPUHIUIIAX  XUMUUYECKOTO
TPOU3BO/ICTBA;

c(hOpMHUPOBAaHHOCTb YMEHUWM: BBISB/SATb XapaKTepHble MPU3HAKU TOHSATUM,
yCTaHaB/MBaTh MX B3aUMOCBS3b, WCIIO/b30BaTh COOTBETCTBYIOLUE TOHSTHS TMPHU
OMMCaHWY HeopraHUYeCcKUX BelljeCTB U UX MpeBpalljeHUl;



c(hOpMHUPOBAaHHOCTb YMEHMSI HCIIO/b30BaTh XUMHUUECKYH) CHMBOJIUKY IS
cocTtaBjieHdss (opMyn  BelleCTB UM  ypaBHeHWM XHWMHUUYECKHUX  peakluu,
cucrtematndeckyro HoMeHKIaTypy (IUPAC) v TpuBuasbHble Ha3BaHUs OTHAE/IbHBIX
Bell|eCTB;

c(hOpMHUPOBAHHOCTb YMEHUS OMNpeJessiTh BaIeHTHOCTb U CTeNeHb OKUC/IEeHUS
XUMUUECKHX 3JIEMEHTOB B COeMHEHUSIX, BUJ XUMUUYECKOW CBSI3U (KOBaJIeHTHas,
VWOHHas, MeTa/uInuecKas, BOJOPOJHAas), TUIM KPUCTA/VIMUECKOW PpEeLIETKH
KOHKPEeTHOI'O BellleCTBa;

chOpMUPOBAHHOCTh YMeHHUsI OOBSICHSTH 3aBUCUMOCTb CBOWMCTB BeIeCTB OT
BHJAa XUMHUECKOW CBSI3M W THUIMA KPUCTA//TMUECKON peIIéTKH, OOMEHHBbIM u
JIOHOPHO-AKI[eNITOPHBIN MeXaHW3Mbl 00pa30BaHMs KOBa/IEHTHOU CBSI3W;

c(hOpMHUPDOBAaHHOCTb  yMEHHUW:  KJIaCCU(ULUPOBATh:  HEOpPraHWYecKue
BellleCTBa 0 UX COCTaBy, XUMUUYECKUe PeakLU MO0 pa3IuUHbIM NpU3HaKaM (Uucity
Y COCTaBy pearvpyrolydX BeLeCTB, TEIJIOBOMY 3(PdeKTy peakiuu, U3MEeHEeHUIO
CTerleHel OKHC/IEHUSI 3/IeMeHTOB, 00paTUMOCTH, YYaCTUIO Karajau3aTopa U
JIpyTrHe); CaMOCTOsITe/TbHO BbIOMpAaTh OCHOBAHUSI U KPUTEPUU [I/isi KiacCUbUKALIUU
V3yuaeMbIX BellleCTB U XMMUUYECKUX peaKl1i;

c(hOpMHUPOBAaHHOCTb YMEHUSI PACKPBIBaTh CMbIC/ MEPUOANUECKOro 3akoHa /l.
. MeH/ienieeBa ¥ IEMOHCTPHUPOBATh €0 CUCTEMAaTH3UPYIOIIYI0, 00BICHUTE/TEHYIO
Y TIPOTHOCTUUECKYI0 (PYHKLINY;

c(hOpMHUPOBAaHHOCTb yMEHHWW: XapaKTepH30BaTb 3JIEKTDOHHOE CTPOEHUe
aTOMOB ¥ MOHOB XUMUYECKUX 3IJIEMEHTOB [epBOrO—UYeTBEPTOrO I1epuozoB
[Tepuoauueckori  cuctembl  [.W. MeHpeneesa, WUCIIOJIb3ysl  TIOHATUA
«9HepreTUYeCcKue YpOBHU», «3HEpPreTUUeckude MOAyPOBHW», «S-, pP-, d-aTOMHbIe
opbuTamM», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYecKHe COCTOSHHUS aToMa»;
OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX 3/IeMEHTOB U MX
coelUHEeHWW MO TnepuojgaM u rpynmnaMm [lepuoguueckount cucremsr [, U.
MenjesieeBa, BajleHTHbIe BO3MOXXHOCTHM aTOMOB 3/IeMEHTOB Ha OCHOBE CTPOEHUs
WX 37IeKTPOHHBIX 000JI0UEK;

chOpMUPOBAaHHOCTh ~yMEHWM: XapaKTepu3oBaTh (OINHWCHIBaTh)  OOIIHe
XMMUUEeCKre  CBOMCTBA  BeLeCTB  Pa3/MYHbIX  KJIacCOB, MO/JTBEP)K/IaThb
CyILlleCTBOBaHWE TEHETUUYEeCKOW CBSI3U MKy HeOpraHuueCKHMW BelleCTBaMHU C
TIOMOIIIbI0 YPaBHEHUM COOTBETCTBYHOIIUX XUMUYECKUX PeaKLu;

c(hOpMHUPOBAaHHOCTb yMEHHUS PAaCKpbIBaThb CYIIHOCTb: OKUC/IUTETbHO-
BOCCTAHOBHUTE/IbHBIX peakKlUi IMOCPe/[CTBOM COCTaB/IeHHs 3JIEKTPOHHOTO OayaHca
TUX peaki[ui; peakidii MOHHOrO oOMeHa IMyTEM COCTaBJeHWS WX TIOJHBIX U
COKpallEéHHbIX  WOHHBIX  ypaBHEHWW;  peakUWd  TUAPOJM3a;  peakluu
KOMIIIeKcooOpa3oBaHus (Ha IprUMepe TUIPOKCOKOMIIIEKCOB IMHKA U aTFOMUHHUS);



cchOpMHUPOBAaHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEDPHOCTH ITPOTeKaHUs
XUMUUECKUX peaklUid C y4éTOM KX SHEPreTUYecKUX XapaKTepPUCTHK, XapaKTep
V3MEHEeHUs] CKOPOCTH XWUMHWYECKOW peaklUWW B 3aBUCMMOCTA OT Pa3/lUYHBIX
(haKTOpOB, a TakKKe XapakTep CMeIlleH!sI XUMUYeCKOr0 PAaBHOBECHUSI T10/], BIUSIHUEM
BHeIIIHUX Bo3ZercTBuM (npunHLun Jle [lartesnbe);

c(hOpMHUPDOBAaHHOCTb yMEHHs XapaKTepu30BaTb XHWMHWYECKHWe peakLiuH,
JeXkalye B OCHOBE MPOMBIIUIEHHOTO TMOJIyYeHUsi CePHOM KHCJIOThbl, aMMHakKa,
o0Irie HayuHble TIPUHLUITBI XUMUYECKHUX ITPOM3BOJCTB; Iie/Iec000pa3HOCTh
TIPUMeHeHHsI HeOpraHWUeCKUX BEIeCTB B MPOMBIIIIEHHOCTA U B OBITY C TOUKU
3peHUsi COOTHOLLIEHUS PUCK-TIO/b3a;

c(hOpMHUPOBAaHHOCTb BJ/IaJIEHUS] CUCTEMOM 3HAaHUM O MeTOo/laX Hay4HOro
MO3HaHUs SIBJIeHWM TpUpoAbl — HabsoleHe, HW3MepeHUe, MO/eIUpOBaHue,
5KCMEepUMEHT (peasibHbIM U MBIC/IEHHBIN ), UCI0J/Ib3yEMbIX B €CTECTBEHHbIX HayKax,
yMeHUS TIPUMEHSITh 3TU 3HaHUS MPU KCIIepUMEHTaTbHOM UCC/IeJOBaHUH BeIeCTB
U s OOBsICHeHWs XUMMWYEeCKUX sIBJIeHUW, UMeIoL[UX MeCTO B TpHUPO/e,
MpaKTUYeCKOU JesiTeJIbHOCTU Ue/loBeKa U B TIOBCEIHEBHOM JKU3HY;

c(hOpMHUPOBAaHHOCTb YMEHUSI BBISIB/JISAITb B3aMMOCBSI3b XMMHWUYECKUX 3HAHUM C
TOHATUSIMUA U TIPeZICTaB/I€HUSIMU [IPYTUX eCTeCTBEeHHO-HAYUHbIX TpPeAMeTOB [Jis
6oJiee 0CO3HAHHOTO TIOHUMaHUSI MaTeprabHOTO eZIMHCTBA MUPa;

c(hOpMHUPOBAaHHOCTb yMEHHUSI TPOBOAUTH PpaCUéTbl: C HCMOJb30BaHUEM
TOHSAATUM «MacCoBasi [1OJIsl BeIeCTBa B PAaCTBOPE» U «MOJIIpHAs KOHLIEHTPALUsI»;
Macchl Bell[eCTBa WM 00bEMa Tas3a 1o W3BECTHOMY KOJIMUECTBY BelljeCTBa, Macce
U 00bEMY OZIHOTO W3 yUaCTBYIOIIMX B PeakiM BeIecTB; TerioBoro 3ddekra
peakiuy; 3HaueHWs BOJOPOJHOIrO IOKa3aTejiss PacTBOPOB KHUCJOT U Le/ouer C
W3BECTHOUM CTereHbl0 AucCcolMaliuM; Macchl (00bEéMa, KOnMuecTBa BelljeCTBa)
MPOJYKTa peaklH, ec/id OJHO U3 MCXOJHBIX BeleCTB /1aHO B BHUZE pacTBopa C
orpeeéHHOM MaCCOBOM [10/Iel pacTBOPEHHOI'O Bell[eCTBA WM JJaHO B M30BITKE
(MMeeT TpUMeCH); [OMM BbIXOJa TIPOJyKTa peakiuv; OOBEMHBIX OTHOIIEHUN
rasos;

c(hOpMHUPOBAaHHOCTb YMEHUM: CaMOCTOSITE/IbHO TIJIAHUPOBaTh U MPOBOJUTH
XUMUUECKUM  9KCriepuMeHT  (TIpoBefieHWe — peakldii  HWOHHOTO  oOMeHa,
MOATBepPXKJeHre KaueCTBeHHOI'O0 COCTaBa HEOPraHWYEeCKUX BellleCTB, OIpe/eneHre
cpefibl pacTBOPOB BeIECTB C TIOMOIIbI0 WHAWKATOPOB, W3y4YeHHE BJIUSHUSA
pa3/MuHbIX  (AKTOPOB HAa CKOPOCTb XUMHWYECKOW peakluu, pelleHue
9KCIIepMMeHTa/IbHbIX 3aZlad 1o TemaM «MeTamibl» U «HeMeTamibi») C
cobmoieHreM TIpaBU/I Oe30macHOro obOpallleHust C BelljeCTBaMHU M JlabopaTOPHBIM
obopyioBaHueM, ¢GoOpMy/JUpOBaTh I1leflb  MCC/e[0BaHWsA, TIPeJCTaBIsSTh B
pas/iMuHOM (POopMe pe3y/bTaThl SKCIIEPUMEHTAa, aHaJIU3UpPOBaTh M OL[EHUBATb WX
JIOCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMEHUH: COOMIOAATH TTPaBH/Ia MO/Ib30BAHUS XUMHUUECKOU
nocyzioi ¥ jabopaTopHbIM 00OpyAOBaHHEM, OOpallleHWss C BelllecTBaMd B
COOTBETCTBUM C WHCTPYKIMSIMHA TIO BBITIOJIHEHUIO J/1aDOpaTOPHBIX XUMHUUYECKUX
OTbITOB, JKOJIOTUUECKH IjefiecooOpa3HOro TMoBeJeHUs B ObITY W TPYZOBOM
[leATeJIbHOCTU B LieJiIX COXPaHeHWsl CBOEro 3[0POBbs, OKpY>Karolllel MPUPOSHOU
cpeibl W [JOCTW)XKEHUS €€ YCTOWUMBOTO PpAa3BUTHS, OCO3HAaBaThb OMACHOCThb
TOKCUUECKOTO JeMCTBUSI HA JKMBble OPraHU3MbI OTpe/eéHHbIX HeOpraHU4YeCKuX
Bell|eCTB, MOHMMas cMbIci rokasarens [11K;

c(hOpMHUPOBAaHHOCTb yMEHUW: OCYIIEeCTB/SATh 1[e/leHarpaB/JIeHHbIM TOUCK
XUMUYeCKoi nH(MOopMalMu B pa3/IMuHbIX UCTOUHUKAX (HayuyHasi U yueOHO-HayuHast
nuTepaTypa, CpeicTBa MacCoBOM uH(popMauuu, IHTepHeT U Apyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMUUYECKYI0 WHGOpMAI[WIo, TlepepabaThiBaTh €€ U HCT0Jb30BaTh
B COOTBETCTBHH C ITOCTABJIEHHOM yueOHOM 3a/1auei.



IIOYPOYHOE IVIAHMPOBAHUE

10 K/TACC
BocniuraTenbHbIA MOAY/Ib
KosmmuecTBo | JJIeKTPOHHBIEe M (POBHIe 0 a oay
Ne/m | Tema ypoka YacoB oOpa3oBaTe/bHBIE
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH

[TpeameT u 3HaueHMe OpraHUYeCcKON XUMUH,
TIpe/icTaB/ieHre 0 MHOT000Opa3uu
OpraHUYeCcKUX COeJMHEeHUN

DJIeKTPOHHOE CTPOEHKE aToMa yriiepoja
(ocHOBHOE U BO30Y>KZIEHHOE COCTOSIHUS).
BaneHTHbIe BO3MOXKHOCTH aTOMa yryiepo/a

XrMHUUecKasi CBA3b B OPraHUUeCKUX
coeZiIMHeHUsIX. MexaHU3Mbl 00pa30BaHUS
KOBaJIEHTHOH CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopusi CTpOeHNsI OpraHU4eCKUX
coeguHenuu A. M. Bytneposa

Buapbl nsomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHasl. DJIeKTPOHHBbIE 3¢ (eKThI
B MOJIeKYJlaX OpraHUUeCKHUX CoeJuHeHU!

[peacraBiaeHue 0 KaacCUPUKaIUU U
cuctemarrueckast HomeHknarypa (IUPAC)
OpraHUYecKHX BelleCTB

Knaccudukariiys peakijuii B opraHudeckoi
XUMUU

YcraHoB/ieHue
JIOBEPUTE/TbHBIX OTHOLLIEHUH
MeJK/ly TieJjarorndecKum
pabOTHUKOM H €ro
00yYaroIUMUCS,
CTIOCOOCTBYOIIUX
TIO3UTUBHOMY BOCTIPUSITHIO
oOyuaronumucst TpeboBaHUM U
Mpock0 Mearoruueckoro
paboTHMKa, TIPUBJIEUEHHUTO UX
BHUMaHHUS K 00Cy>k7iaeMoii Ha
ypOKe UH(popMalu,
aKTHBU3aLMH UX
TN03HaBaTe/IbHON
JieTeTbHOCTH.

[TpuBreueHrie BHUMaHHUS
00y4aroIuxcs K [jeHHOCTHOMY
acIeKkTy M3ydyaeMbIX Ha YPOKax
SIBJIEHU, OpraHU3aLysi UX
paboThI ¢ Mo/TyyaeMou Ha
yPOKe COI[Ma/IbHO 3HAUMMOMN
vH(bopMarmen —
VHULMMPOBAHKE ee




Cuctemaru3aiys u 000011eHHe 3HAHUH TI0

006Cy>XJeHus1, BbICKa3bIBaHUS
00yYaroIUMHUCS CBOETO

8 MHEeHWsI TI0 ee MOBOAY,
TeMe 7
BbIpabOTKU CBOETO K Hel
OTHOIIIeHUA
Pazpen 2. YriieBoaopo/bl
ANKaHBI: TOMOJIOTHUECKH Psif, 0011iast VHUIMMPOBAHKE U TIO/IIeP)KKa
9 ¢dbopmya, HOMeHK/IaTypa U U30Mepus, HICC/Ie/J0BATE/THCKOM
3/IEKTPOHHOE U TTPOCTPAaHCTBEHHOE /lesTe/IbHOCTH 0Dy arouxcs
CTpOeHHe MOJIeKy/T B paMKax peayiv3alii UMU
" WHAWBUAYa/JIbHBIX U
10 dusnueckre U XUMHUYeCKUe CBOWCTBA IpYIMOBBIX
A/IKaHOB HICC/Ie/[0BaTeIbCKUX MPOEKTOB,
1 HaxoxxaeHue ankaHoB B ripupo/ie. Criocoobl UTO ZIaCT OBYUAOLIUMCS
[10JIyueHus U [IpUMeHeHUe a/IKaHOB BO3MOXKHOCTb IPHOOpeCTH
HaBBIK CAMOCTOATEe/TBHOI' O
[Tuknoankansl: o01jas popmyiia, .
pellieHus: TeOPeTHUeCKOi
HOMeHK/IaTypa U u3o0Mepusi, 0CO0eHHOCTH
12 . 6 Mpo0/IeMbI, HABBIK
CTPOEHUSI M XMMUYECKUX CBOWCTB, CITOCOOBI reHepHpOBAHT 1
TIOJTy9€HHA W TPUMEHEHNE oopM/IeHHs COBCTBEHHBIX
PeluieHne pacuéTHbIX 3a/jau Ha orpezeseHue uziell, HaBbIK yBa)KUTEbHOTO
MOJIEKYJIIPHOM (hOpMYJibl OPraHUYeCcKOoro OTHOLIEHUA K 9yXKUM H/IesaM,
13 Bell[eCTBa 10 MaCCOBBIM /I0JISIM aTOMOB ocdopmsieHHBIM B paboTax
3/1eMEHTOB, BXO/AIUX B €0 COCTaB. APYTHX MCCIIEA0BATE/EN,
o HaBBIK MyO/TUYHOTO
Cucremaru3aius u 000011IeHHe 3HAHUH TI0 y
BBICTYTI/IEHUS TIepe]]
TeMe 7|
ayIUTOpUen,
AnKeHBI: TOMOIOTUYeCKHH psifi, 0011[ast apryMeHTHPOBAHHS 1
¢dopmysia, HOMEHK/IATypa, 37TeKTPOHHOE 1 OTCTauBaHUst CBOE TOUKU
14 IIPOCTPaHCTBEHHOe CTPOeHUe MOJIEeKY/I. 3peHusl.

CTpyKTypHasi ¥ LIUC-TPaHC-U30Mepusi
aJIKeHOB

Opranwuzarus e cTBa
MOTHBUDPOBAHHBIX U




dusnueckre U XUMHUUECKHe CBOMCTBA

15
ankeHOB. ITpaBuio MapKoBHUKOBa

16 Crioco0pbl 1osTyueHus: U IpUMeHeHe
a/IKeHOB
[MTpakTrueckast pabota Ne 1 o Teme

17 "[lonyuyeHuve 3THIeHAa U U3yUeHUe ero
CBOUCTB"
Perienvie pacuéTHBIX 3a/la4 Ha OIpe/ie/ieHye

18 MOJIEKYJIIPHOM (hOpMYJibl OPraHNYeCcKoro
BellleCTBa
AsKagyieHbl: CONPSDKEHHBIE,

19 Y30/IMPOBaHHble, KYMY/IUPOBaHHbIe.
OcobeHHOCTH 37IeKTPOHHOTO CTPOEHHUS

5 XyMUYecKne CBOWCTBa COMPSHKEHHBIX

0 [IMeHOB

71 Crioco0pbl 1osTyueHus: U IpUMeHeHne
aZKaZiueHoB
ANKWHBI: TOMOJIOTHUECKHHN Psifi, 0011[ast

2 ¢dopmya, HOMEHK/aTypa, 371eKTPOHHOe U
IIPOCTPaHCTBEHHOEe CTPOeHUe MOJIeKYJI,
¢du3nyeckre CBOMCTBA

23 X¥MUYecKue CBOKWCTBA alKUHOB

24 KauecTBeHHbIe peakjuu Ha TPOMHYIO CBSI3b

) Crioco0pbl 1osTyueHus: U IpUMeHeHne

> aJIKUHOB
%6 PelieHue 3a/1au: pacuéThl 110 ypaBHEHUIO

XUMHUYECKON peakLuu

3PYAMPOBAHHBIX
o0yyJaronmxcs

Ha/J| UX HeyCIeBaOLIMH
OZJHOK/IAaCCHUKaMH, /IAfOL[ero
00yJaroIUMCs COIfUATBEHO
3HAUMMBIH OTTBIT
COTPYAHUYECTBA 1 B3aUMHOM
TIOMOIIIH.




Cucremaru3aius u 000011IeHHe 3HAHUH TI0

27
TeMe
ApeHbI: TOMOJIOTHUYECKUH Psifl, 001Iiast
¢dbopmya, HOMeHK/IaTypa. D/IeKTPOHHOe U

28 IIPOCTPAHCTBEHHOE CTPOEHHEe MOJIEKYJI
OeH30/1a ¥ TOJ/TyO/a, UX GU3NUECKHEe
CBOMCTBa

79 XUMHUUeCcKHe CBOMCTBA apeHOB: peakLiiu
3aMellleHust
XUMHUUeCcKHe CBOMCTBA apeHOB: peakLivuu

30 MpUCOeMHeHUs], OKUC/IeHre TOMOJIOTOB
OeH3o0s1a

31 OcobeHHOCTH XUMUYeCKHUX CBOWCTB
CTUpO/a
PelieHne pacuéTHBIX 3a/lau Ha OrpejiesieHre

32 MOJIEKYJIIPHOM (hOpMYJibl OPraHNYeCcKoro
BelllecTBa

33 Crioco0bl 1osTyueHus: ¥ TIpUMeHeHre apeHOB

34 'eHeTHUeCKas CBS3b MeX/y pa3TMUHbIMU
KJlacCaMH YI/IeBO/J0PO/0B
PacuéTbl 0 ypaBHEHHUSIM XUMUUECKUX

35 peakiuii. CucreMaTH3anus U 000011eHre
3HaHUU 110 TeMe

36 [TpupopHslii ra3. [TonyTHble HeTsHBIE Ta3bl

37 KameHHbI# yrosb ¥ IpoJyKThI ero
nepepaboTKu

38 Hed s 1 ciocobrb1 eé mepepaboTKy.




[TprmeHeHMe TIPOAYKTOB TiepepaboTKu

HepTU

39 ['eHeTnueckasi CBA3b MeXXy pa3/IMYHbIMU 1
KJIaCCaMH YIJIeBOZOPO/OB
I"ajoreHONpPOU3BO/IHBIE YIIEBOZOPOLOB:

40 3J7IEKTPOHHOE CTPOeHue; peakLuu 1

3aMellleHKd rajioreHa

[ericTBHe 1Ie0uel Ha
41 raJloreHnpons3BoHble. B3anmogeicreue 1
JrajioreHajKaHoB C MarHueM U [JUHKOM

Cuctemaru3aiys u 000011eHHe 3HAHUH TI0

42 paszeiny "YrieBomopoznbl” 1

43 KonrpossHas paboTa 1o Teme 1
"Yrnesogopoasl"

Pazpen 3. Kuciopoacoaepixaijue opraniuyecke coeJuHeHUs

[IpesenbHbIe OHOATOMHBIE CITUPTHI: I[1puB/ieyeHe BHUMaHHS
TOMOJIOTHUECKUH psifi, ob1iast hopmya, 00y4arOLMXCSL K LIeHHOCTHOMY

44 CTpOEeHUe MOJIEKYJI, U30Mepus, 1 ACTIEKTY M3yHaeMBIX Ha ypoKax
HOMEHK/IaTypa, K1accuurKarys, AIB/ICHIH, OpTaHH3anii ux
(usuueckue cBoCTBA paboThI C Mo/TyyaeMou Ha )

. YPOKe COLMa/IbHO 3HaUMMOU

45 XyMuyecKne CBOKCTBa Npe/ie/bHbIX 1 uHGbOpMaLeit —
OJJHOATOMHBIX CITUPTOB VHULMPOBAHKE ee

46 Crioco0pbl 1osTyueHus: U IpUMeHeHne 1 00CY>K/eHHs!, BHICKa3bIBaHHs
O/JHOATOMHBIX CIIUPTOB 00y YatoLIMKCSt CBOETO

MHEHHUH I10 ee 1oBoay,
[TpocTble 3¢uMpbl: HOMEHK/IaTypa U

47 n3oMepusi, 0COOeHHOCTH PU3NUEeCKUX U 1
XUMHUYECKUX CBOUCTB

BbIpabOTKU CBOETO K Hel
OTHOILIEeHHSI.




MHoroaToMHbIe CIMUPTHI: 3STUJIEHTJIMKOJIb U

48 IJIMLepUH, UX (r3rYecKre U XUMUUecKue
CBOMCTBa

49 Crioco0pbl 1osTyueHus: U IpUMeHeHre
MHOTI'0aTOMHBIX CITHUPTOB

50 deHO/1: CTpOEHUE MOJIEKY b, (PH3rYecKue
cBolicTBa. TOKCUYHOCTH (heHOs1a

51 XuMmuryeckue cBoicTBa (heHosa

- Crioco0pbl 1osTyueHus: U IpUMeHeHne
denona
[MTpakTrueckast pabota Ne 2. Perienue

53 9KCIIePUMEeHTAa/IbHBIX 3a/ay 110 Teme
"CrupThl U GpeHombl"

54 Cucremaru3aius u 00001IeHHe 3HAHUH TI0
TeMe
Anbsiernpl ¥ KeTOHbI: 3/IEKTPOHHOE

e5 CTpoeHHe KapOOHUIBLHOU TPYTITIH;
rOMOJIOTHUeCKHe Psipbl, 001mas popmyiia,
130Mepusi U HOMeHK/1aTypa

o6 Anbsernpl ¥ KeTOHbI: pU3nuUecKre
CBOWCTBA; peakLuy NpUCoeJUHeHNs

57 Peak1juy OKUC/IeHUS ¥ KaueCTBeHHbIe
peaklyy ajbJeru/ioB U KeTOHOB

58 CriocoObI 1o/TyueHHs anbeTU/0B U KETOHOB
OZHOOCHOBHBIE TIpe/ie/ibHble KApOOHOBBIE

59 KUC/IOThI, 0COOEHHOCTH CTPOEHUS X

MOJIeKYJT

Ncnonb3osBanue
BOCITUTATeTbHBIX
BO3MOXKHOCTEN CO/iepKaHust
yueOHOro TipeiMeTa uepe3
JIEMOHCTPALIMIO 00YJaroIMMCsT
TIPUMEPOB OTBETCTBEHHOTO,
IPaK/IaHCKOTO TIOBeJIeHus],
TIPOSIBJIEHUS] YeI0BeKOJTI00us U
nobpocep/ieuHOCTH, yepe3s
1o/100p COOTBETCTBYIOIIUX
TEKCTOB JI/IsI UTeHHs, 3a7ia4
[J1s1 pelieHust, PoOIeMHBIX
CUTYalUH Jyist 00CyK/1eHu s B
Kjacce




60

V3omepuisi 1 HOMeHK/IaTypa KapOOHOBBIX
KUCTIOT, WX (pri3rnyeckKre CBOMCTBa

61

XyMuyecKne CBOKCTBa Npe/ie/bHbIX
OZJHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbHHOM
KUCJIOTBI. MHOTrO0o0Opasre KapOoHOBBIX
KUCJIOT

63

OcobeHHOCTH CBOMCTB: HelpeeIbHbIX U
apoMaTU4YeCKHUX KapOOHOBBIX,
IMKapOOHOBBIX, TH/IPOKCUKApOOHOBBIX
KUCTOT. [IpecTaBUTe M BBICIINX
KapOOHOBBIX KHC/IOT

64

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KUCJIOT

65

Crioco0pbl 1osTyueHus: U IpUMeHeHne
KapOOHOBBIX KHC/IOT

66

CnoxxHble 3¢upbl: TOMOJIOTUYEeCKUH P,
obmast hopmya, U3oMepus u
HOMeHK/IaTypa

67

du3nyeckre U XUMUUYECKHe CBOMCTBA
5¢gupoB

68

PelieHne pacuéTHbIX 3a/lau: M0 YPaBHEHUIO
XUMUYECKOW peakl{iH, Ha orpe/iesieHHe
MOJIEKYJIIPHOM (hOpPMYJibl OPraHUYeCcKOoro
BelllecTBa

69

[MTpakTrueckas pabota Ne 3. Perienue
SKCIIepUMeHTa/bHbIX 3a/la4 [0 Teme
"Kap6oHoBbie Kuc/1oThl. CrioxKHbIe 3GUpb"




70

JKupbl: cTpoenue, pusnueckue u
XUMHUYEeCKHe CBOUCTBA (TUAPOJIU3)

71

OcobeHHOCTH CBOMCTB >KUPOB, COZIepPrKalliiX
OCTaTKH Herpe/ieIbHbIX )KUPHBIX KUCIIOT.
’Kups! B ipupoze

72

Mpi/1a KaK COJIH BBICIIIUX KapOOHOBBIX
KHCJIOT, X Morolijee AieiictBre. [ToHsITHE O
CUHTeTHYeCKUX Moroiux cpeactBax (CMC)

73

I'eHeTHUECKas CBSI3b YTJIEBO[OPO/IOB U
KHUCIOPO/ICO/IEPIKAIIUX OPraHUYeCKUX
BeIIeCTB

74

PacuéTel 0 ypaBHEHUSIM XUMUYECKUX
peakuui

75

Cucremaru3aius u 00001IeHHe 3HAHUH 110
TeMe

76

OO0r11asi xapaKTepUCTHKA YTIeBO/IOB U
K/accuduKalys yriaeBojoB (MOHO-, iU- U
MoICaxapubl)

77

MoHocaxapuzbl: ¢hr3nueckrie CBOMCTBA U
HaxO0>K/|eHHe B MpUpo/Jie

78

[TpuMeHeHMe TJTFOKO3bI, e€ 3HaueHue B
YKU3He/IesATeIbHOCTH OpraHu3Ma

79

[Jwucaxapuzpl: caxapo3a, ManbTo3a 1
JiakTo3a. HaxoxeHuve B ipupoze u
TPUMEeHEeHHe JYCaxapUuioB

80

[Monvcaxapu/ibl: CTpoeHHEe MaKPOMOJIEKY/I,
bu3nuecKre U XUMHUUYeCKre CBOMCTBa,
rpUMeHeHue




81 [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX
PerrieHrie pacueTHBIX 3aZlau Ha Oripefie/ieHUe
82 JI0JIA BBIXO/ia TIPOAYKTA peakijuu OT
TeopeTUUeCKU BO3MOXXHOTO
83 Cuctemaru3aiys u 000011eHHe 3HAHUH TI0
paszeny
KonrpossHas pabota 1o Teme
84 "Kucopozcogepxkaiijye opraHuyeckKue
coeTMHeHUST"
Pa3zpien 4. A3oTcopepikainjyue opraHnyecKue coeJUHeHUs
AMuHbIL: KnaccuduKalys, CTpoeHre Ucrnonb30BaHye
85 MoJIeKYJ1, 0011jast popmysia, U3oMepus, BOCITMTATE/IbHBIX
HOMeHK/IaTypa 1 (pu3uuecKrie CBOHCTBA BO3MOKHOCTEN COAEpIKAHMS
N yueOHOro TipeiMeTa uepe3
XuvMuryecKre CBOMCTBA amu@aTruuecKux 6
86 JeMOHCTpaLUI0 00yJarmmumcs
dMHHOB MPUMEpPOB OTBETCTBEHHOTO,
87 AHWIVH: CTpOEHUe aHW/IMHA, 0COOEHHOCTH IPaXK/IAHCKOTO TTOBE/IeHNS,
XUMUUECKUX CBOMCTB aHWIMHA TIPOSIB/IEHUSI UeJIOBEKOTIOOUS 1
Crioco6bl TI0/TyUeHNst U TIPUMEHEHYe AoGpocepeuHOCTH, yepes
88 10/160p COOTBETCTBYIOLAX
anipaTuyecKux aMrHOB
TEeKCTOB [JId UTeHUs, 3aa4
AMUHOKHC/IOTBI: HOMEHK/IaTypa 1 [ peLLeHust, Ipo6IeMHbIX
89 n3omMepus, CI)I/IBI/ILIECKI/IE CBOMCTBa. CI/ITyaL[I/Iﬁ JIst OGCY)K,Z[QHHH B
OTpenbHBIE TIPEICTaBUTENN X-aMUHOKUCIOT KJ1acce.
XuyMuyecKue CBOMCTBa aMUHOKUCIIOT, UX Tlpueseuenne BHUMaHus
90 610IOruYeckoe 3HaueHHe aMHHOKHC/IOT. 06yuaioMMXCs K LeHHOCTHOMY
aCrieKTy U3y4yaeMbIX Ha YpOKax
CuHTe3 ¥ TUIPON3 MeNTU/I0B g
sIBJIEHWH, OPraHr3alnsa nux
91 Benku Kak mpypo/iHbie TI0JIMMeDhI; paBoTHI C MoMyyaeMoii Ha
CTPYKTYPbI O€e/TKOB




92 XuMUUecKre CBOMCTBa 0e/IKOB yPOKe COI[Ma/IbHO 3HAUMMOMN
A30TCoZiepyKalljyie TeTepOoLUKIdecKie uHpopMaLpelt —
WHULIMMPDOBAHNE ee
93 coesrHeHUs. HykierMHOBbIe KUC/IOTBI:
06Cy>K,Z[€HI/IH, BbICKA3bIBAHUA
COCTaB, CTpOeHHe U Orosioruyeckasi posb
00yyJaroIMMHCS CBOETO
[Tpaktuueckast pabora Ne 4. PerieHue MHEHs 110 ee [I0BOJY,
94 SKCIIepUMeHTa/bHbIX 3a/1a4 110 Teme BBIPAOOTKH CBOETO K Hell
"A30TCojepiKalljie opraHAyecKue OTHOLIEHUS
coelMHeHUs"
[MTpakTrueckas pabota Ne 5. Perienue
95 SKCIIepUMeHTa/bHbIX 3a/1a4 110 Teme
"PacrniosHaBaHKe OpraHUyeCcKux
coeiHeHUM"
KonrposbHast pabota 1o Teme
96 "AsoTcozepkalue opraHuueckye
coeTHeHUST"
Pa3pen 5. BeicokoMoJ1eKy/IsIpHbIe COeJUHEeHUS
OcHOBHBIE OHATHS XUMUU [IpuB/eueHrie BHUMAHUSI
97 BBICOKOMOJIEKY/ISIDHBIX COeJMHEeHUM U 00y 4atoLMXCst K LIeHHOCTHOMY
MeTO/bl UX CUHTe3a —I10/IMMepr3aLus U ACTEKTY U3yJdaeMbIX Ha ypOKax
TI0/IMKOH/IeHCaL|Hs SIBJIEHNH, opraHmaqu nx
5 paboThI C Mo/TyyaeMou Ha
98 [TnactMaccel. YTunusanus u nepepadoTka YDOKE COIHATTBHO 3HAUMMO
T1acTrKa vH(bopMarmen —
99 OnacTomepsl: HaTypaJbHbI CUHTETUUeCKHe WHULIMPOBAHME ee
KayuyKHu. Pesuua 06CY)K,II[€HI/IH, BbICKA3bIBAHHSA
00yYaroIUMHCS CBOETO
Bonokna: HaTypanbHble, HCKYCCTBEHHBIe,
MHEHHUH I10 ee 1oBoay,
100 cuHTeTU4ecKkue. [Tonvmepsl crierjuaabHOro .
BbIpabOTKU CBOETO K Hel
Ha3HauYeHUst OTHOLLICHIS
101 [MTpakTrueckas pabota Ne 6. Perienue




5KCIIepUMEHTA/IbHBIX 3a/lau 110 TeMe
"Pacrio3HaBaHue IjiacTMacC ¥ BOJIOKOH"

O6o01eHne ¥ cuCTeMaTH3arysl U3y4eHHOT O

102 Marepuasa 1o TeMe ""BbICOKOMOJIeKY/IIPHbIe 1
coeTMHeHUST"
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 K/IACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

JJIeKTPOHHBIE

nu¢poBbIe
oOpa3oBaTe/bHbIE

pecypchbl

BocniuraTte/IbHbIA MOAY/Ib

Paspesn 1. Teopernyeckue 0CHOBbI XMMHU

Atom. CocTaB aTOMHBIX s17iep. XUMUYeCKU
371eMeHT. V130Torb!

CTpoeHme 3/1eKTPOHHBIX 000/I0UeK aTOMOB,
KBAHTOBBIE UHC/IA

Krnaccudukaiys XuMrUueCcKux 3/1eMeHTOB (S-,
p-, d-, f-anemeHTHI)

Pacripe/iesieHre 371eKTPOHOB 110 aTOMHBIM
opbuTansam

OJIeKTPOHHBIE KOH(PUTYPALIMK aTOMOB
3/IEMEHTOB B OCHOBHOM U BO30Y>KJEHHOM
COCTOSIHUHN

OneKTpOHHbIe KOHGUTYPALIUU NOHOB.
OJIeKTPOOTPHULIATe/IbHOCTh

[Tepruoanueckuii 3akoH u [leproanueckas
CUCTeMa XUMUYeCKUX 3y1eMeHToB [. U.
MeH[eneeBa, CBs3b C COBDEMEHHOU Teopuen
CTpPOeHMsI aTOMOB

3aKOHOMEPHOCTHY U3MEeHEeHUsI CBOMCTB
XUMUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOXKHBIX BELIECTB IO rpynnam 1
repuozam

YcTaHOB/IeHHEe JJ0BePUTETBHBIX
OTHOIIIEHUH MEXIY
riejarorndyeCKuM paboTHUKOM U
ero 00yJaroIUMHUCH,
CIOCOOCTBYIOIIUX MTO3UTUBHOMY
BOCIPUSITHIO 00yYarOIMUCS
TpeOOBaHMI U MPOCKO
Me/Iaroruyeckoro paboTHHKA,
TIPUBJIEUEHNIO UX BHUMaHUS K
00CyX/]aeMOU Ha ypOKe
nH(OpMaLK, aKTUBU3ALN X
TI03HABATe/TbHOU JIeSITeNTbHOCTH.

[TpuBreueHrie BHUMaHHUS
00y4aroImuxcs K [jeHHOCTHOMY
acIeKkTy M3ydyaeMbIX Ha YPOKax
SIBJIEHU, OpraHU3aLusi UX
paboThI € MO/TyyaeMOM Ha ypoKe
COIMA/IbHO 3HAYMMOM
vHbopMaIiel — UHULUUPOBaHUe
ee 00Cy>K/IeHHs1, BbICKa3bIBaHUS
00y4aroIMKCS CBOETO MHEHHUS
10 ee TT0BO/Y, BEIDAaOOTKU CBOETO
K Hell OTHOLIeHus!.

Opranuzarus e cTBa




Cucremaru3aius u 000011eHHe 3HAHUH TI0
TeMe

10

Buabl xvimuueckoi cBsi3u. MexaHHU3Mbl
oOpa3oBaHUs KOBAaJIeHTHOU CBSI3U.
BopgopogHas cBsa3b. MexXmosieKyJisipHble
B3aUMOJIENCTBUS

11

BasileHTHOCTB M BajleHTHbIe BO3MOXXHOCTH
aTOMOB. CBSI3b 3/IEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX FeOMeTPUYEeCKUM CTPOeHHEeM

12

HPE,I[CTHBIIEHI/IH 0 KOMIIVIEKCHBIX
COoeIVHeHUAX: COCTAB 1 HOMEHK/IaTypd

13

BeliectBa M0JIeKyJ/IIPHOTO U
HEMOJIEKY/ISIPHOTO CTpOeHHUs. Tunbl
KPUCTA/IJTIMYECKUX PeLIeTOK U CBOMCTBA
BellleCTB

14

[ToHsATHE O AUCTIEPCHBIX CUCTEMAX.
I[pexcraByieHre 0 KO/UIOUAHBIX PACTBOPAX

15

VicTrHHBIE pacTBOPBI: HAChILeHHbIE U
HeHacCbll|eHHbIe, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObI BbIpaKeHHsT KOHIIEHTPAI[UH
pacTBOpOB

17

PellieHue 3a/1au C MCM0O/Ib30BaHUEM TTOHATUM
""MaccoBas [10/11 paCTBOPEHHOI0 BelllecTBa",
"MoOJIsIpHas KOHL|eHTpanus"

18

Knaccudukarys 1 HoMeHK/IaTypa
HeopraHUueCKUx Bell[eCTB

19

Cuctemaru3aius u 000011eHHe 3HAHUH TI0

MOTHBUDPOBAHHBIX U
3PYAMPOBAHHBIX 00YJArOIUXCS
Ha/Jl UX HeyCIIeBaOLIIMH
OZJHOK/IaCCHUKaMH, /IAfOIL[ero
00yJaroIUMCs COIfUATBEHO
3HAUMMBIH OTIBIT COTPYJHUYECTBA
Y B3aUMHOU TTIOMOLIY.




TEeMe

20

KonrposnbHas pabota o Temam "CtpoeHue
atoma. [leproanueckuii 3aKoH U
[Teproguueckas crcTeMa XUMHAYECKUX
sneMmeHToB /[I. 1. Menpeneesa", "CtpoeHue
BerriectBa. MHoroo6pasue BelrecT"

21

Krnaccudukaiiysa XuMruuecKUx peakiyii B
HeOpraHM4eCKOM U OpraHn4eCcKod XUMHH.
3aKOH COXpaHeHHsI MaCChl Bell[eCTB; 3aKOH
COXpaHeHWs Y IIpeBpallleHNs] SHepruu npu
XUMHUYECKUX PeakLUsaxX

22

TenioBble 3((eKTbl XMMUYECKUX peaKL1il.
TepMoxuMHUUeCcKre ypaBHeHUs

23

BblurcieHusi o ypaBHEHUSIM XUMHUUECKUX
peaxkLii U TePMOXUMHUYECKUM YPaBHEHUSM

24

CKOpOCTb XMMUUECKOU peakLuu, eé
3aBUCUMOCTh OT Pa3/IMYHbIX (PAKTOPOB.
Karanu3 u karanusaTopel

25

I'omoreHHbIe 1 reTeporeHHbie peakijuu

26

[MTpakTrueckast pabota Ne 1 o Teme
"BiusiHYe pa3/MuHbIX (AaKTOPOB Ha
CKOPOCTb XMMHUYECKOW peaklyn"

27

Ob6paruMble 1 HeoOpaTUMbIe PeaKIvH.
XUmMuryeckoe paBHOBeCcUe

28

[MTpakTrueckast pabota Ne 2 o Teme
"BiusiHMe pa3/MuHbIX (AaKTOPOB Ha
T10JI0KeHVe XUMUYeCKOro paBHoBecus"

29

ONeKTPOMUTHYeCKast UCCOITUALIHS.




CurnbHble U cy1abble 31eKTpouThl. CTerneHb
Jycconyanuu

Nonnoe npoussenenue Boabl. Cpesia BOAHBIX

30 pacTBOpoB. Bogopoansiii nokasatens (pH)
pacTBopa

31 IM'apponus conen. Peakijuu, npoTekaromye B
pacTBOpax 371eKTPOJIUTOB
[MTpakTrueckast pabota Ne 3 o Teme

32 "XuMHuecKre peakiMyi B paCTBOpPax
3/1eKTPOJIUTOB"
OKHCIUTeTbHO-BOCCTaHOBUTE/IbHBIE

33 peakuyy. BaxxHeuilvie OKUC/IATETN U
BOCCTaHOBUTE/IU

34 MeTtop, 3/1eKTPOHHOTO (3/IEKTOHHO-UOHHOT'0)
bananca

35 O/eKTpoJIU3 pacCTBOPOB U pacIljlaBOB
BellleCTB

36 Perienvie 3a/1au pas/iMuHbIX TUIIOB

37 Perienvie 3a/1au pas/iMuHbIX TUIIOB

38 Cuctemaru3aius u 060011eHHe 3HAHUH TI0
TeMe "XuUMHUUYeCKHUe peakiuu"

39 KonrposbHast pabota o Teme "XuMuueckue
peakuuu"

Pa3pen 2. Heopranuyeckasi XumMus

[Tonoxxenne Hemetannos B [lepuoguueckoin VNMHULIMMPOBaHYE U TIOAJepKKa

40 cucTeMe XUMHUYeCcKux 3/1eMeHToB [I. U. WCC/IE/JOBATE/TbCKOM /|esTe/TbHOCTH

MeHpeneeBa 1 0COOEHHOCTH CTPOEHUS X
aroMoB. PU3MUeCKUe CBOMCTBA HEMETAJIOB

00yyJaroIuxcs B paMKax
peanu3alii MU WHUBH/yalbHbIX




Annotponusi HeMeTas/uI0B (Ha IpUMepe

41
KUCJIOpO/ia, cephl, hocdopa u yriepoja)

42 Bopopoz: nonyuenue, pusuueckre u
XUMUYeCcKre cBoMcTBa. ['upuel
I"ayoreHsl: HaxoXzeHNe B IPUPOJE,

43 CIIOCOOBI TIOTyUeHUs], GU3rUecKre 1
XUMHYEeCKHUe CBOKWCTBA
lNanorenoBogopoel. Baxkneiime

44 KUC/IOPOZCOZieprKallie coeuHeHNs
rajJloreHoB
JlabopaTopHble U IPOMBIIITIEHHbIE CITOCOOBI

45 rostyueHus rajoreHos. [Ipumenenue
rajioreHOB U UX COeUHEeHUMN
[MpakTrueckas pabota Ne 4. Perienue

46 9KCIIepUMeHTAaIbHbBIX 3a/jau 10 TeMe
"T"anorensr"”

Kucopog: naboparopHbie 1

47 TIPOMBILIIEHHBIE CTIOCOOBI MOy YeHH s,
¢dusnyeckre U XuMHUeckue cBoiictea. O30H.
[IpuMeHeHne KUCI0pPOJa ¥ 030Ha

48 OKcy/p! ¥ IepOKCUbI

49 Perienvie 3a/1au pas/iMuHbIX TUIIOB
Cepa: HaxOXKJieHHe B TIpUPO/ie, CTIOCOObI

50 noJiyueHust, Gpu3nvecKre 1 XMMUUYecKue
CBOMCTBa

51 CepoBogiopo/, cynbhubi

5 Kucnopogcoznepsxaiiue coejJuHeHUs Cepbl.

OcobeHHOCTH CBOMCTB CEPHOU KHC/IOTHI

¥ TPYIINIOBBIX UCCIe0BATETBCKUX
MPOEKTOB, UTO JACT 00yUaroIyMCs
BO3MO’KHOCTb MTPUOOPECTH HaBBIK
CaMOCTOSITE/TEHOTO PeLleHus
TeopeTHYeCcKo nMpobsieMbl, HaBBIK
reHeprpOBaHUs U 0()OPMJIIEHHS
coOCTBeHHBIX UJiel, HaBbIK
YB&KUTEBHOTO OTHOLLIEHUS K
Yy>KUM U7iesiM, 0OPMIIEHHBIM B
paboTax Apyrux ucciefioBaresiei,
HaBbIK MyO/TMYHOTO BBICTYTIIEHUS
riepe]| ayAuTopueH,
apryMeHTHPOBAHUS ¥ OTCTauBaHUs
CBOEM TOUKH 3peHHUs..

Vcronb30BaHre BOCITUTATeTbHBIX
BO3MO>KHOCTEeN COoJiepyKaHust
y4eOHOTO Mpe/iMeTa uepes
JIEMOHCTPALIUI0 00YYaronuMcst
TIPUMEPOB OTBETCTBEHHOTO,
IPaXK/IaHCKOTO TIOBeJIeHUs,
TIPOSIBIEHUSI YeI0BeKOJTI00us 1
00bpoCcep1euHOCTH, Uepe3 Mnoj00p
COOTBETCTBYIOLMX TEKCTOB JJIst
YTeHWs, 3a71a4 /IS PeLeHws,
NpO0GJ/IeMHBIX CUTYalUH JJist
obcy>K/ieHus B KJtacce.




[MTpakTrueckas pabota Ne 5. Perienue

53 JKCIIepUMeHTa/IbHBIX 3aZ,a4 1o Teme "Cepa u
eé coefuHeHUs"
A30T: HaxoX/IeHHe B TIPUPO/IE, CTIOCOOBI

54 noJiyyeHust, Gpu3nvecKre 1 XMMUUYecKue
CBOMCTBA. AMMMAK, HUTPUZbI

55 Kucnopogcopepxaiue coejuHeHUs a3oTa.
OcobeHHOCTH CBOMCTB a30THOM KHC/IOTHI

=6 [IpumeHeHne a30Ta U ero CoeJUHeHUM.
A3oTHbIe yH0OpeHus
docdop: HaxOKAEeHHe B TIPHUPO/IEe, CIIOCOObI

57 noJiyueHust, GpusnveckKre 1 XMMUUYecKue
cBorictBa. Pocuzbl v pochuH

cg Oxkcugst hocdopa, pochopcogeprkaiiivie
KucnoTbl. Comu pochopHOIt KUCTIOTEI

=9 IMpumeneHue dhocdopa u ero coeAUHEHUM.
dochopHbie yrobpenus
[MTpakTrueckas pabota Ne 6. Perienue

60 9KCIIePUMEeHTAaJIbHBIX 3aZjay 1o Teme "A30T U
docdop u ux coerHeHUs"
Yrnepop: HaxoKJeHue B IIPUPOJe,

61 aJJIOTPOITHbIe MoAudUKalvy; hr3nueckrie U
XUMUYEeCKHe CBOMCTBa, MPUMeHeHue

62 Oxkcup yrinepoga(Il), okcug yraepoga(IVv),
yroJibHast KUC/IOTa U eé Comu

63 Perienvie 3a/1au pas/iMuHbIX TUIIOB

64 KpemHuii: HaxXoKzieHre B IPUPO/IE, CITOCOOBI




noJiyueHusi, hpusnueckre U XuMuueckue
CBOICTBA

Oxkcup kpemuausi(IV), kpeMHUeBasi KUCJIOTa,

65
CUIUKATEI

66 [TpuMeHeHVe KpeMHUS U ero COeIMHeHUH.
CrekJio, ero rojyyeHue, BUbl CTeK/a

67 Perienvie 3a/1au pas/iMuHbIX TUIIOB

68 Cuctemaru3aius u 000011IeHHe 3HAHUH TI0
TeMe "HemeTannnr"

69 KonTtposnrHast pabora no Teme "HemeTtasuibr"

70 AnHanu3 pe3ybTaTOB KOHTPOJILHOU PabOTHI,
KOPPEeKIHsI OIHO0K
[Tonoxenue metasnnos B [lepuoguueckon

7 CHCTeMe XUMUYEeCKUX 371€MEHTOB.
Oco6eHHOCTH CTPOEHUS 3/IEKTPOHHBIX
000/10ueK aTOMOB MEeTa/I/I0B

7 OO61me (hr3MyecKrie CBOMCTBA METalIOB.
[TpuMeHeHMEe MeTasIOB B OBITY U TEXHUKE

73 CnuiaBel MeTasi10B. Kopposus meTasioB

74 Peluienue 3a/1au pas3jiMuHbIX TUIIOB
ONeKTPOXUMUUECKUM PsAJl HarlpshDKeHU!

75 MetassioB. O61ue CrocoObI MOTyUYeHust
METaJI/IOB
OO0r11ast XxapaKTepyuCTHKa MeTaiioB [A-
rpynmnbl [Teproanueckoi cucTeMbl

76 XMMHUYECKHUX 371eMeHTOB. HaTpuii 1 Kanmii:

noJjiyuyeHue, Cl)I/IBI/ILIECKI/Ie U XMMH4YyeckKue
CBOﬁCTBa, MMpYUMeHeHHe TIPDOCTBIX BEIleCTB U




HX COeJMHEeHUU

77

OO0r1iast xapakTeprCTHKa MeTasinoB 11A-
rpyrnbl [1eproquueckoii CUCTeMbl
XUMHUUECKUX 3/IeMEeHTOB. Maruuii u
Ka/bL[{ii: TIo/TyueHue, pusndeckre u
XMUMHUUeCKHe CBOWCTBA, MPUMEeHeHHe
TIPOCTBIX BEIIEeCTB U UX COeIMHeHHIH

78

JKEcTKOCTb BOZIBI U CITOCOOBI €€ yCTpaHeHUsT

79

AnoMUHUM: TIONyYeHue, pusnueckue U
XUMHYeCKHe CBOMCTBA, [IPUMeHeHHUe

80

AwmcoTepHble CBOICTBA OKCH/IA U
TU/JIPOKCH/Ia a/TFOMUHUS,
T'U/IPOKCOKOMILIEKChI aTFOMUHUS, UX
NipYMeHeHre

81

Peitienune 3da/ia4 pa3/IMYHbIX THUIIOB

82

[MTpakTrueckast pabota Ne 7. Perienue
SKCIIepUMeHTa/bHbIX 3a/1a4 [0 Teme
"MeTtaJi/ibl I/1aBHBIX NTOATPYII"”

83

OO6rm1ast xapaKTeprUCTHKA METaJIOB
nobouHbIx noArpyn (B-rpyrm)
[Teproanueckor CUCTeMbl XUMUYECKUX
3/1eMEHTOB

84

dusnueckre U XMMUUeCKre CBOMCTBA XpoMa
Y ero CoeIMHeHUM, UX TIPUMeHeHre

85

Baxneiive coejuHeHUs1 Maprasiia.
[TepmaHraHat Kasusi, ero OKUC/IUTEeTbHbIE
CBOMCTBa




dusnueckKre 1 XUMHUUECKHe CBOMCTBA

86 )Keqesa U ero coefuHenun. [lonyyenue u
IIpUMeHeHre CIUIaBOB JKeJle3a

87 dusnyeckre U XMMUUeCKHe CBOMCTBA MeJi
Y eé coelMHEeHNH, UX IIPUMeHeHre
dusnyeckre U XMMUUeCKHe CBOMCTBA LIMHKA

88 Y ero COeJUHeHW!, UX NIPUMeHeHHe.

' pOKCOKOMITIEKCBI LIMTHKA
[MTpakTrueckas pabota Ne 8. Perenue

89 9KCIIePUMEHTAa/IbHBIX 3a/ay 110 Teme
"MeTasibl T0OOOYHBIX MOATPYIIT"

90 Perienvie 3a/1au pas/iMuHbIX TUIIOB

91 O6o01eHne 1 cUCTeMaTH3arysl U3y4eHHOT O
Marepuasia no teme "MeTtasibl"

92 KonrpossHas pabota o Teme "MeTasnibr"

93 Amnanmu3 pe3ybTaTOB KOHTPOJIBHOU PaboTHI,

KOPPEeKLHs OInO0K
Pa3pen 3. XuMus U )KM3Hb
Ponb xvuMun B 00ecrieueHnH YCTOMUMBOTO Vcrionb30BaHMe BOCIIMTATeTBHBIX
94 pasBuUTUA YesioBeuecTBa. [TonaTue o BO3MO)KHOCTeH COJep)KaHNs
HayYHBIX METO/IaX UCC/Ie/[OBAHUS BEIIIeCTB yue6Horo mpeziMeTa uepes
€MOHCTPALIMI0 00YJaroIUMCs
HayuHble NpyuHIMIIBI OpraHu3anuu A pal YA
MPYMepPOB OTBETCTBEHHOTO,

95 XMMHYECKOro NPOX3BO/CTBA. FPaIAHCKOTO TIOBE/IEHHS,
[TpoMbIiIeHHbIE CTIOCOOBI TTOTYYeHUS NPOSIB/IeHHS! UeIOBEKOTOBHS 1
BKHENIIMX BeLLieCTB Jn06pocepeuHOCTH, uepe3 Moz00p

96 XHMHUUEeCKOe 3arpsi3HeHre OKPY Karollen COOTBETCTBYIOIINX TEKCTOB AJIA
CpeZibl ¥ ero Noc/e/ICTBUS UTeHWs], 3314 [JIs1 PelleH s,

MPOOIEMHBIX CUTYAIUH ISt

97 XWMUSA U 3[,0pOBbe UesIoBeKa. P YA A




JlekapcTBeHHbIe Cpe/iCTBa

Xumus iy, Poib xuMun B o0ecrieueHun

obcy>K/ieHus B KJtacce.

98 N 1
TTUIIEBOU Oe30TacHOCTH

99 KocmeTtnyeckue 1 nap@romepHbie Cpe/iCTBa. 1
BriToBas xumus
Xu¥Mus B CTPOUTE/LCTBe. BakHeliie

100 CTPOUTE/IbHBIE U KOHCTPYKLIMOHHbIe 1
MaTepuabl

101 XWMHUS B CETbCKOM XO3SIMCTBE. 1
Opranunueckrie 1 MUHepaJbHbIe yI00peHust

102 Cuctemaru3aius u 000011IeHHe 3HAHUH TI0 1
TeMe

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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