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COJAEPKAHUE OBYUYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHMU.

[IpenMer v 3HaUYe€HUE OPTraHMYECKONW XUMHH, MPEACTABICHUE O MHOTOOOpa3HH
OpPraHUYECKUX COCTMHEHUMN.

DNEeKTpOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMA. BaseHTHBIE BO3MOYKHOCTH aToma yriepofa. XuUMHUYecKas CBS3b B
OpPraHUYECKUX COENMHEHUsX. THmbl rHOpUIN3aluu aTOMHBIX OpOUTaNIel yriepoja.
Mexanu3aMbl  00pa3oBaHUsI KOBaJIGHTHOW CBsi3M  (OOMEHHBIA H  JJOHOPHO-
aKLeNnTOpHbIN). TUIbI MepeKkpbIBaHK aTOMHBIX OpOUTanel, 6- u n-cBsizu. OguHapHas,
JIBOMHAsI U TpoiHas cBsi3b. CIIOCOOBI pa3phiBa CBS3€H B MOJIEKYJIaX OPraHUYECKUX
BenlecTB. [loHsTHE 0 CBOOOIHOM pajKaie, Hykieo(huiae u MeKTpoue.

Teopus crpoeHust opraHudeckux coenqrnHeHnii A.M. bytiepoBa U COBpeMEHHbIE
MIPEACTABIICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPTaHMYECKHUX
coeMHeHU. MoJieKyJisipHble U CTPYKTypHble QopMyiibl. CTpyKTypHBIE (HOPMYJIBI
pa3IMYHBIX BUIOB: pa3BEPHyTas, COKpalléHHas, ckeneTHasd. HM3omepusa. Bunsl
M30MEPUU: CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE A (PEKTH B MOJEKYJIaxX
OpPraHUYECKUX COEAMHEHUN (MHIYKTUBHBIM U ME30MEPHBI 3(PPEKThI).

[IpeacraBinenre o0 KilaccupuUKaMK oOpraHuyeckux BemiecTB. [loHsaTue o
¢dbynkunoHansHOM rpynmne. ['omonorusa. I'omonoruueckue psiabl. CuctemaTuyeckas
HOMeHKIaTypa opranumdeckux coenunenuii (IUPAC) u TpuBHanbHBIE Ha3BaHMS
OTZEJIBHBIX IIPEACTABUTEIICH.

OcobenHoctn U kjaccupuKanuss OpraHUYecKuX peakiuil. OKHUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTANbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX MPEBPAICHUN:
O3HaKOMJIEHHE C 00pa3llaMy OPraHUYECKUX BEIECTB M MaTepHallaMU Ha UX OCHOBE,
ONBITHl MO NPEBPAILICHUIO OPraHWYECKHUX BEIIECTB IPU HArpeBaHUM (IUIaBJICHHE,
oOyriiMBaHWEe MW TOPEHHE), KOHCTPYHMPOBAHHE MOJENEH MOJEKYyJI OpraHuYeCKuX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['omonmornueckuii psii ankaHoB, oOmas dhopmysa, HOMEHKIATypa H
M30Mepus. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] alKaHOB, SP -
rudpuan3alus aTOMHBIX OpOWTanel yriaepona, G-cBsizb. DuU3MUECKHME CBOMCTBA
AJIKaHOB.

XUMHYECKHE CBOWMCTBA AaJKAHOB: PEaKUWHW 3aMEIICHUs, W30MEpU3aLNH,
NEruAPUPOBAHUSA, LUKIM3ALMKM, IUPOJIN3a, KpEeKuHra, ropenus. lIpencraBnenue o
MEXaHU3ME PEAKIMI PaUKAIBbHOrO 3aMEILICHHUS.



Haxoxnenue B mpupone. CriocoObl MoyuyeHus: ¥ MPUMEHEHUE alTKaHOB.

Huknoankanpl. O6mas ¢opMyna, HOMeHKIaTypa U u3zomepusi. OCOOEHHOCTH
CTPOEHMSI 1 XUMUYECKUX CBOWCTB MaJIbIX (LIMKJIONPOIAH, IUKIO0YTaH) U OOBIYHBIX
(UMKJIONEHTaH, UKJIOTeKCaH) HUKIoaIKaHOB. CroCOObI MOJMyYEHUsI U NPUMEHEHHE
LIUKJIOAJIKAHOB.

Ankensl. ['oMonorudeckuii psimi amkeHoB, obmas (opmyna, HOMEHKJIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI AIKEHOB, SP>-THOPH M3
aTOMHBIX opOuTanen yriepoaa, 6- U n-cBa3u. CTpyKTypHasi U TeoMeTpudeckas (1uc-
TpaHc-) nu3omepusi. PU3N4YecKre CBONCTBA ATKEHOB. XMMUUYECKUE CBOMCTBA: peaKIuu
IIPUCOEUHEHNS], 3aMEILICHUS B (-II0JIOKEHUE IPY TBOWHOW CBA3H, ITOJIMMEPU3ALUU U
okucinenus. [IpaBuno MapkoBHukoBa. KayecTBeHHbIE peakiiuu Ha JBOWHYIO CBS3b.
CnocoObl OJIy4eHHs U MPUMEHEHHE aJTKEHOB.

Anxaauensl. Knaccuduxanus ankaaueHoB (CONpPsKEHHBIE, W30JHMPOBAHHBIE,
Kymyaupogannvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XMMHUYECKHUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHbBIX
aueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHHUE aJIKaIueHOB.

Anxunbl. ['oMosornueckuil psii ankuHOB, 00mIas Gopmyia, HOMEHKIATypa U
U30MepHUs. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anys aTOMHBIX opOuTaneil yriepona. DuU3MUECKHE CBOWCTBA AJKUHOB.
XUMHUYECKUE CBOMCTBA: PEAKLUUU IPUCOEAUHEHHUs, TUMEPU3ALNA U TPUMEpHU3ALUU,
okucyieHus. KucnoTHbele CBOMCTBA alIKWHOB, HMEIOIIMX KOHIEBYIK) TPOMHYIO CBSI3b.
KauecTBeHHBIE peakuuu Ha TPOHHYIO CBfA3b. CHOCOOBI MOJyYEHUS U MPUMEHEHHE
AJIKUHOB.

ApomaTuueckue yriieBogopoasl (apeHsl). ['omonornyeckuii psj apeHoB, o01ast
dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJIbl OeH30J1a. Du3nueckue CBOMCTBa apeHOB. XMMHUUECKHE CBOMCTBa OeH30J1a U
€ro TOMOJIOTOB: PEAKLUH 3aMElICHUs B OEH30JbHOM KOJbIE M YIVIEBOAOPOJHOM
panukale, peakuy IpUCcCOeAMHEHNs, OKUCIEHUE TOMOJIOTroB OeH3ou1a. [IpeacraBnenue
00 OpHUEHTHpYIOLIEM IEHCTBUM 3aMecTuTelled B OCH30JbHOM KOJIbLIE Ha MpPUMEpE
QJIKWIBHBIX PaUKajiIoB, KapOOKCHUIbHON, THAPOKCHIBHON, aMUHO- U HUTPOTPYIIIIHI,
aTOMOB TajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMCTB ctupoia. [lonmmepusanus
ctuposia. CriocoObl OJTy4YEHUsI U IPUMEHEHUE apOMAaTUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsrii ra3. IlomyTtHeie HedTsHble ra3pl. HedTh um €€ mpoucxoxneHue.
KamenHbIil yronb u mpoaykThl ero nepepadotku. CrnocoOwl mepepaboTku HePTH:
MEPEerOHKa, KPEKUHT (TePMUYECKUHN, KaTaJTUTHUECKHii), pPUGOPMUHT, MTUPOIH3.
[TponyxTsl nepepabOTKN HEPTH, UX IPUMEHEHHUE B IPOMBIIIEHHOCTH U B OBITY.

['eHeTnyecKas CBA3b MEXAY PA3IM4YHBIMU KJIACCAMH YIJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peaknun
3aMElIEHNs] TajJoreéHa Ha TUIPOKCOTPYIILY, HUTPOTPYyIIly, LHUAHOIPYIIILY,



amuHorpynmy. JlelicTBre Ha rajJoreHnporu3BOAHbBIE BOJHOTO U CIIMPTOBOIO PacTBOpa
wénoun. B3anmoaencTBue IUrajlor€HAIKAHOB C MarHhueM W UUHKOM. lloHATHE O
META/NIOOPraHUYEeCKUX  COCAMHEHMsX. Vcmosib3oBaHME — TraJIOr€HNpPOM3BOIHBIX
yTIE€BOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: U3yUEHUE
(U3UYECKUX CBOWCTB YTIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIHMA
YTJIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OECI[BEeYMBaHNE OPOMHOM WM MOJTHOW BOJIBI,
pacTBOpa IMepMaHraHaTa KaJlds, B3aUMOJICUCTBHE alleTWIeHAa C aMMHUAYHBIM
pactBopoM okcuja cepedpa(l)), kauecTBeHHOE 0OHAPYKEHUE YTIIEpo/ia U BOJAOpOa B
OpPraHMYECKUX BEILECTBAX, IOJIyYEHHE OTUJIEHA M M3YUYEHHUE €ro CBOWCTB,
o3HakoMJieHHue C KoyuiekmusmMu «Hedts» u «Yroms», ¢ obOpasmamu IutacTMmacc,
KaydyKOB U  pE3UHbl,  MOJEIMPOBAHHE  MOJEKYJ  YyIJIeBOAOPOJIOB  H
raJIOT€HIPOU3BOJIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaepxkamme opranudyeckue coeJHHeHHUsI.

[IpenenvHble 0JHOATOMHBIE CIUPTHL. CTpOeHUE MOJIEKYJT (HAa MpUMEPE METaHOJIa
¥ 9TaHona). ['omomornueckuii psa, obOmas GopmMyna, U30MepHs, HOMEHKIATypa |
knaccupukanus. DuU3nyeckue CBOMCTBA TMPEACNIbHBIX OJHOATOMHBIX CIHUPTOB.
Bonopoansie cBsI3u MEXAy MOJEKYJIaMH CIIUPTOB. XUMUYECKHE CBOMCTBA: PEAKIIUU
3aMEUIeHUs], JErUApaTalii, OKHUCJIEHUS, B3aUMOJECHCTBUE C OpPraHMYECKUMH U
HEOpPraHMYECKUMHU KucloTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHBIEC CHUPTHI.
JleiicTBre STaHOJIa M METaHOJA HAa OpraHu3M 4enoBeka. CrnocoObl MOJTy4YEHHS U
MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Ipoctbie 3¢upbl, HOMEHKIATypa U u3zoMepusi. OcoOeHHOCTH (U3HYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHOUPTHl — OTUJCHIIMKOIbL W IIUIEpUH. DU3NUEeCKUe u
XMMHUYECKHE CBOMCTBA: PEAKIMM 3aMEIEHHUs, B3aUMOJCHCTBUE C OPraHUYECKUMU U
HEOPTraHWYECKUMHU KHCIIOTaMH, Ka4YECTBEHHAs pEeaklds Ha MHOIOATOMHBIE CIUPTHI.
[IpencraBiieHre 0 MexaHU3ME peakIuii HyKJIeopuiIbHOTO 3amMeleHus. JleiicTBue Ha
opranusm uesnoBeka. CrocoObl OTy4YeHHs ¥ PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHue MONEKYIbl, B3aUMHOE BIUSHUE THUJIPOKCOTPYIIbl U
O0eH30apHOTO spa. duszmdeckue cBoilcTBa (PeHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (peHosa. KauecTBeHHsbie peakiiuu Ha GpeHon. TokcuaHocTh peHosma. CriocoObl
MOJIy4eHus: U mpuMeHeHue Genosna. GenonpopmanbaeruaHas CMOIA.

KapOoHwmibHbIE COCTMHEHUS — albJCTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. ['oMojormyeckue psabl adbJACTUIOB M KETOHOB, O0OIIas
dbopmyna, u3omMepusi U HOMEHKIIaTypa. Pu3nyecKre CBOWCTBA albJEIHI0B U KETOHOB.
XHUMHUUYECKHE CBOMCTBA alb/IETUIOB U KETOHOB: peaKIuu nprucoeaAnHeHusl. OKuciIeHue
aNBJICTUIIOB, KAYECTBEHHBIC peakiuu Ha anbaeruapl. CrnocoObl TONy4YeHHS W
MIPUMEHEHUE aJTbJETUI0B U KETOHOB.



OAHOOCHOBHBIE TpeneabHble KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3omepusa m HomeHknarypa. dusnueckue cBOCTBA
OJIHOOCHOBHBIX NIPEJEIbHBIX KapOOHOBBIX KHCIOT. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KUCJIOT. XMMHMUYECKHUE CBOICTBA: KUCIIOTHBIE CBOMCTBA,
peakiusi dTepuduKaMM, peakUud C YyYacTUEM YTIJIEBOJOPOAHOIO pajauKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHATHE O TPOM3BOIHBIX KApOOHOBBIX
KHCIIOT — CJOXHBIX 3upax. MHorooOpa3ue kKapOOHOBBIX KHUCIOT. OcoOeHHOCTH
CBOMCTB HEIPENEIbHBIX M apOMATUYECKUX KAapOOHOBBIX KHCJIOT, JUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KuCIOT. IlpencraBurenu BeICIIMX KapOOHOBBIX
KHCJIOT: CT€apUHOBas, NaJIbMUTUHOBAs, OJEUHOBAS, JIUHONIE8As, JUHOJEHOBAs
KUCIO0ThI. COCOObI MOTYYEHHS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble >@upbl. ['omonormueckuii psza, obOmwas Qopmyna, U30MeEpUs U
HOMeHKiIatypa. ®dusnueckne M XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
LIEIIOYHOM CpefIe.

Kupst. Ctpoenue, Qundyeckne U XUMHUYECKHE CBOMCTBA >KUPOB: THAPOJIU3 B
KUCIION U 1ieniouHoit cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKALINX OCTATKH
HENPEEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPpUPOE.

MBpb114 Kak coyi BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOILIEe JeiicTBUE.

OO6mrast xapakTepucTHKa yriaeBoaoB. Knaccudukarus yrieBonoB (MOHO-, TU- U
noymcaxapuabl). MoHocaxapuasl: TJIOKO3a, (pykTo3a, TayiiakTo3a, pudo3a,
ne3okcupudo3a. Pu3nvecKkrue CBOMCTBA M HaxoxkaeHuWe B mpupoje. POTOCHHTE3.
XMMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKLUU C YYaCTUEM CIHMPTOBBIX M aJIbJIEIMIHOM
IpyMil, CHUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [IpumeHeHue IitoKo3bl, €€ 3HaUeHHe
B JKHM3HEACATEIBHOCTH OpraHusma. Jlucaxapuabl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranaBiuBaroniie M HEBOCCTAaHABIMBAWOIIME  aucaxapuabl.  ['miapoins
aucaxapunoB. Haxoxnenue B npupoae u npumeHenue. Ilommcaxapunpl: kpaxmadn,
IJIMKOreH W 1eiwnono3a. CTpoeHue MakpoMOJIEKysd Kpaxmala, IJIMKOTeHa U
neJuroJ103bl. U3nyeckre CBOMCTBA KpaxMalla U LUEJUIH0JI03bl. XUMUYECKHUE CBOMCTBA
Kpaxmajia: THUAPOJIN3, KaueCTBEHHAs peaklus C HOJOM. XHMHYECKHE CBOWCTBA
LEJUTIONO3BL: TUAPOIN3, TOoTyueHue 3(upoB HesToa03bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

OKCIepUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M HX IPEBPALICHUI:
PacTBOPUMOCTh PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHMCJIEHUE ASTWJIOBOIO CIHMpPTAa B JIbJETH] HA PACKAJIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHME HTWJIOBOI'O CHHUPTA JHUXPOMATOM KayHs (BO3MOXXHO HMCHOJIb30BAHKE
BUJICOMATEPUAIIOB), KAauye€CTBEHHBbIE pEakUUMu Ha alpJeruipl (C TUIPOKCHIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus riaviepuHa ¢ TUIAPOKCUIOM
meau(ll), xumuueckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa TIIIOKO3bI ¢ TuapokcuaoM Meau(ll), B3auMozaeiicTBue kKpaxmana ¢ MOJIOM,



pEIIeHNE YKCIEPUMEHTATBHBIX 3a/1a4 110 TeMaMm «CrupTel U perombny, «KapboHoBbIe
KUCTOTHI. CIOXKHBIE YPUPBI».

A30TCoAep:Kale OPraHnvYecKre CoeTUHEHUs.

AMHHBI — OpraHMyecKkue MpoU3BOAHbIE ammuaka. Kiaccudukanuss aMHHOB:
amdpaTHIECKUe U apOMaTUIECKUE; TIEPBUYHbBIC, BTOPUYHBIC U TpeTudHbIe. CTpOCHHE
MOJIeKyJd, oOmas ¢opmyna, HU30MEpHUsi, HOMEHKIaTypa M (PU3MUECKHE CBOICTBA.
XuMuyeckoe  CBOMCTBa  anudaTHYECKUX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
AJTKWIMPOBAHUE, B3AMMOJICHCTBUE NTEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOU. Con
ANKWJIAMMOHHUSL.

AHWIVH — NPEACTAaBUTEIh AMUHOB apoMaTnyeckoro psaa. CTpoeHHe aHUJIMHA.
B3aumHoe BiusiHUE TPYI aTOMOB B MOJIeKyJie aHWIHHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWiIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrnocoObl MOJy4YEeHHS U
pUMeHeHne anudaTuieckux aMmuHoB. [logyueHre aHuamHa U3 HUTPOOEH30a.

AmuHokucioTel. HomeHknatypa u nsomepus. OTaesbHbIE NPEACTABUTENN (-
AMHHOKHCJIOT: TVIMIWH, aTaHUH. OU3n4eckue CBOMCTBA aMUHOKUCIOT. XUMUYECKUE
CBOMCTBAa aMHHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAUHEHHM, peakuus
MOJIMKOHJICHCAIIMHM, O0pa3oBaHUE NENTUAHOW CBs3U. buonornueckoe 3HavyeHHE
aMHUHOKHUCIOT. CUHTE3 U TUAPOJIU3 MENTHIOB.

benkn kak npupoansie mnonuMmepsl. llepBuuHas, BTOpUYHAs W TpPETUYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa OEJNKOB: THIPOJU3, JIEHATyparus,
KauyeCTBEHHbBIC PEAKIIMHN Ha OEJIKH.

OKCIEpUMEHTANbHbIE METOJbl HW3YyYEHHS BEIIECTB M HUX [PEBPAlCHUN:
pacTBOpeHHe O€JIKOB B BOJIE, JIEHATypalus OEJKOB IpU HarpeBaHUH, IBETHHIE
peakiuu Ha  O€NIKW, peHIeHHE OJKCHEPUMEHTAlbHBIX 3aJad 10  TeMmaMm
«A30TCOolIepKalllie OPraHUYECKHE COEAUMHEHUs» U «Pacro3HaBaHWE OpraHMYEeCKUX
COCIMHEHU.

BricokoMoJIeKyIsIpHbIE COEIUHEHUS.

OCHOBHBIE TIOHATHA XHMHUHU BBICOKOMOJIEKYJISIDHBIX COEIWHEHWI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPU3ALUU, CPEIHSsT MOJIEKYJSpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHUA —
MTOJIMMEPHU3ALUS U ITOTUKOHICHCAITHS.

[Tonumepubie  matepuansl. [lmactmaccel  (MOJNMATUIIEH, MOJMIPOIUIIEH,
MOJIMBUHWIXJIOPU,  TOJHCTHPOJ,  TMOJUMETHIMETAKpUIAT,  IOJMKapOOHATHI,
noJmd THIIeHTepedTanaT). Y Trunnsanus u nepepadboTka ImiacTuka.

DnacToMephl: HATypadbHBIN KaydyK, CHHTETUYECKHE KayuyKu (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIOMOK, LIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH ).



[Tonumepsl crienuanbHOrO Ha3HayeHHs (Te(yIoH, KeBaap, AJIEKTPOIPOBOIAIINE
MOJIMMEPBI, OnopasaraeMble MOIUMEPHI).

OKCIepUMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB, peLICHHE SKCIIEPUMEHTAIBHBIX 3aa4 1o Teme «Pacno3HaBanue miactmace
Y BOJIOKOH.

Pacuérnble 3anauu.

Haxoxnenue MonekynspHO (OpMyJbl OpPraHMYECKOro COEIUHEHMS 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILIUX B €0 COCTaB, HAX0XKJIEHUE MOJIEKYJIIPHOU
(GbopMyJIbI OPraHUYECKOr0 COETUHEHHS 10 Macce (00bEMY) MPOAYKTOB CrOpaHUs, IO
KOJIMYECTBY BelecTBa (Macce, 00BEMY) MPOAYKTOB PEAKUUUA H/WIA HCXOJHBIX
BELIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (hOPMYIIbl OPraHNYECKOTO BELIECTBA HA OCHOBE
€ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IOJIy4EHHUs, ONpPENEICHHUE JOJIM BbIXOJA
IPOAYKTA PEakuy OT TEOPETUUECKH BO3ZMOXKHOIO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBS3€M MPU U3YyYEHUU OpraHnYecKor Xxumuu B 10
KJIaCCE OCYLIECTBIIAETCS 4YEpe3 MCIIONb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U NOHSITUN, IPUHATHIX B OTAEJIBHBIX IPEIMETaX ECTECTBEHHO-HAYYHOIO
UK.

OO01ue ecTecTBEHHO-HAYUYHBbIE TOHATHUSA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, KJIacCcu(uKaluusd, HaOII0JeHUe, H3MEpEHNUE,
AKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHUE.

®dusuka: Marepus, aroMm, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa,
HHEPreTUUECKUI YPOBEHbB, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA,
(uznyecKkue BeIUYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus:  kinerka, opraHusM, OJKOCUCTeMa, Ouocdepa, MeTadbOIU3M,
HaCJIEJICTBEHHOCTh, aBTOTPO(MHBI M TeTepOTPO(HBIA TUI NUTAHUS, OpOKEHHE,
(doTOoCUHTE3, IbIXaHue, OEIKHU, YIJIEBObL, )KUPBI, HYKIEUHOBBIE KUCIOTHI, PEPMEHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTINBO.

TexHonorus: MUIIEBbIE MPOTYKThI, OCHOBBI PALIMOHAIIBHOTO MUTAHUS, MOIOIIHE
CPEICTBA, MaTepHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMHUM.

AtoMm. CocraB aTOMHBIX siaep. XUMHUYECKHl 3neMmeHT. M3otombl. CtpoeHue
AJIEKTPOHHBIX O000JOYEK ATOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHH. AToMHBIe OpOuTamu. Kitaccudukanus XAMHIECKHUX JIEMEHTOB (S-, p-, d-
, f-omemenTsr). PactipeneneHne 3JIeKTPOHOB IO aTOMHBIM OpOUTANISAM. DIIEKTPOHHBIE



KOH(HUTypamuy aTOMOB 3JIEMEHTOB TEPBOTO—YETBEPTOTO MEPHOOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KoH(purypamum VMOHOB.
DIIEKTPOOTPULIATENBHOCTb.

ITepnonnyeckuii 3akoH u Ileproanueckas cucrema XuMU4eCKux 3ineMeHToB 1. 1.
MenpneneeBa. CBs3p mnepuoguyueckoro 3akoHa u llepuomnueckoil  cucTeMbl
XUMUYECKHUX BJIEMEHTOB C COBPEMEHHOM TE€OpUEN CTPOCHUSI AaTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMHYECKUX JIEMEHTOB H 00pa3yeMbIX UMU MTPOCTHIX U CJIOKHBIX
BEIIECTB MO TIpyNIaM M IMepuojaM. 3HAUYEHUE mnepuoanyeckoro 3akona J[.M.
Menneneesna.

XuMuueckass CBSI3b. BuJbl XMMHUYECKOM CBS3M: KOBaJICHTHas, HWOHHas,
MeTayuimueckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIN W
JOHOPHO-AKIENTOPHBIN. DHEPTHUS U JJIMHA CBSI3U. [10NSpHOCTH, HAIIPABIEHHOCTh U
HAChII[aEMOCTh KOBAaJICHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas — CBA3b.
MexMOJIEKYJISIPHBIE B3AUMOICHCTBHS.

BaneHTHOCT, W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (HA MpUMEpPE COEIUHEHUIT
AJIEMEHTOB BTOPOT'O MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTellb, JIMTAH bl 3HAYCHHE KOMIUIEKCHBIX coenuHeHui. [lonsTue
0 KOOPAMHALIMOHHOW XWMUMU.

BemecrBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOCHMS.  [HIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonatue o aucnepcHbeix cucremax. Mctunabie pactBopsel. [IpencraBieHue o
KOJUTOUTHBIX pacTBopax. CriocoObl BRIpAKEHUS KOHIICHTPAIIMHA PACTBOPOB: MAaCcCOBasI
N0l  BEIIECTBA B pAacTBOpE, MOJspHas KoHUeHTpauus. HacelmeHHbsle u
HEHACBILLICHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPraHUYECKHX BEUIECTB. TpUBUATIbHBIC
HAa3BaHUS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BELIECTB.

Knaccudpukanus XUMUYECKHMX peakUUid B HEOPTaHWYECKOW M OPraHUYECKOM
XUMHUH. 3aKOH COXPAHEHUSI MAcChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
SHEPrUud NpPU XUMHUYECKUX peakuusx. TemnoBble 3(PPEKThl XUMUYECKUX PpPEaAKIIUil.
TepMoXxUMUYECKHE YPABHEHUS.

CKOpOCTh XMUMHUYECKOW peakiuu, €€ 3aBUCHUMOCTHh OT Pa3IUYHBIX (haKTOPOB.
['omorenHble U rereporenHsie peakuu. Karanns n katann3aTtopsl.

OOpaTuMble U HeoOpaTHMbIE peaklu. XUMHYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecUs. DakTOpbl, BIUAKOLIME HA IOJO0KEHUE XUMHUUYECKOTO
PABHOBECHUA: TEMIIEPATYpa, NABJICHUE U KOHLEHTPALMHU BEIIECTB, YYACTBYIOUIUX B
peakuuu. [Ipunnun Jle [latense.



Onextposmutryeckas aucconuanus. CuibHbIe U c1adbie 3MeKTpoduThl. CTeneHb
nucconuanuu. Cpelna BOJHBIX PAaCTBOPOB: KHUCIOTHAsl, HEWTpasibHas, IIEIOYHAS.
Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu mMOHHOTO
oOmeHa.

OKUCANTETLHO-BOCCTAHOBUTENHHBIC peakiuu. Crenenb OKHUCIICHUS.
OkucnauTenb W BOCCTaHOBUTENb. [lporiecchl OKHCIEHHSI M BOCCTAHOBJICHMUS.
Baxneiiie OKHCIMTETM W BOCCTAHOBUTEIM. MeETON dIEKTpOHHOTO OarnaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTANbHbIE METOJbl HW3YyYEHHUS BEIIECTB M HUX [PEBpAICHUN:
pa3lioKEHHUE TEPOKCHUJA BOJOPOJa B MPUCYTCTBUM Karauu3aTopa, MOJIENU
KPUCTAJUTMYECKUX PEMIETOK, MPOBEICHNE PEaKIMii MOHHOTO OOMEHA, OMpEJeICHIE
Cpeabl PacTBOPOB C TMOMOIIBK) HWHIMKATOPOB, HW3YYCHHE BIMSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOM pEaKUMH U TMOJO0KEHWE XHUMHUYECKOIrOo
PaBHOBECHS.

Heopranunyeckasi xumusi.

[Tomoxenne HemeTauoB B Ilepuoandeckon cucTeMe XMMHYECKUX SJIEMEHTOB
JI.W. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS HX aToMoB. DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (Ha MpUMEpE KHUCIOpoja, cephl, ¢pocdopa u
yrieponaa).

Bomopon. Ilonyuenue, ¢u3mveckne W XWUMHUYECKHE CBONCTBA: PEAKIMH C
MEeTaJlJIaMH U HEMETaJlJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'uipuabl. TonIuBHbBIE
AJIEMEHTBL.

["anorensl. HaxoxneHue B Mpupoae, CnocoObl MONy4YeHHs, (U3UYECKUEe U
XUMUYECKUE CBOWCTBa. ['amoreHoBoaopoiabl. BaxkHelue KUCIOpOACOEpIKaIIre
coenmuHEeHMs TanoreHoB. JlabopaTopHble W TPOMBINUICHHBIE CIIOCOOBI TMOTYYEHUS
rajgoreHoB. [IpumeHeHune rajJoreHoB U UX COCIUHEHUM.

Kucnopon, o3on. JlaGopaTopHble U MPOMBIIUICHHBIE CHOCOOBI TMOTYYEHUs
Kuciopoaa. Pu3ndyeckne U XMuMUYECKUE CBOMCTBA U TPUMEHEHUE KHCIIOPO/I1a U 030Ha.
OKcHIbI M IEPOKCHIBI.

Cepa. Haxoxmennme B TpupoAe, CIOCOOBI TMOJMy4YeHUs, (PUIHUECKHE U
xuMmuueckue cBoiictBa. CepoBoaopo, cyibduasl. Oxcup cepbi(1V), okenn cepoi(V1).
CepHucras U cepHas KUCJIOTHI U X coir. OCOOEHHOCTH CBOMCTB CEPHOU KHUCIIOTHI.
[IpumeneHue cepbl ¥ €€ COeTMHEHUM.

A3zor. Haxoxzaenne B mnpupoae, crmnocoObl TMOJNydeHus, (pU3UUecKue u
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpHAbL. OKcuabl a30Ta. A30THCTas U a30THAs
KUCIOTHI U UX coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHue a3ora u
€ro COeIMHeHHUI. A30THbBIE YJI00pEHUS.



®ochop. Haxoxnmenune B mpupone, CmocoObl MOTydeHUs, (U3NUECKUE U
xumudeckue cBoictBa. ®ochunbr u hpochun. Oxcuapt pocdopa, pochopHas KucioTa
u eé conu. [Ipumenenue gocdopa u ero coequnennii. Dochopueie ynoOpeHus.

VYriepoa, HaXOXKIeHUE B NpUpoe. AJUIOTpoIHbe Moaudukanuu. Ouznyeckue
U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, OOpa30BaHHBIX yriaepoaoM. Oxcup
yriepona(ll), okcun yriepona(lV), yronpHas kuciora u €€ coiu. AKTUBUPOBaHHBIN
yroib, agcopouus. Dymiepensl, rpadeH, yriepojaHble HaHOTpYyOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00PA30BAHHBIX YTIIEPOJOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxxnenue B mpupoje, CrnocoObl MOdy4yeHus, (U3HUYECKUE HU
xumudeckue cBorctBa. Oxcupa kpeMHusA(lV), kpemMHueBas KHCIOTa, CHUJIMKATEHI.
[IpumeHeHne kpeMHHUs U ero coequHeHui. CTeKI10, ero noJy4eHnue, BUJIbl CTEKIIA.

[Tonoxenue MmeramioB B llepuonnyeckod cucreMe XMMHUYECKHUX 3JIE€MEHTOB.
OcoOEHHOCTH CTPOEHMSI DJIEKTPOHHBIX 000J04eK aToOMOB MeTayioB. OO1ume
¢du3ndeckue cBoiicTBa MeTamioB. [Ipumenenue metamioB B ObITy U TeXHUKE. CIIaBbl
METaJIOB.

DAEKTPOXUMHUECKUN Psijl HANpsDKEHU MeTauioB. O01mue crnoco0bl MOTyYeHHs
METaJUIOB: THIPOMETAILTYPIrHsl, MUPOMETAILTYPIHs, AneKTpoMeTautyprus. [lonstue o
KOppo3uu MeTaJIoB. CrIOCOOBI 3alUTHI OT KOPPO3UHU.

O6mass xapakrepuctuka MmetawioB |A-rpynnsl  [lepuoanueckoil cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. Hatpuil u xanwuii: monydyeHue, pusnueckue U XuMUUIECKHIE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCTUHEHU.

O6mass xapakrepuctuka MetawioB |lIA-rpynmner [lepuoauyeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB. MarHuii v Kajabluii: MojaydeHue, Gu3nieckrue 1 XMuMUYeCcKHe
CBOWCTBA, IMPUMEHEHHUE IMPOCTHIX BEIIECTB U HUX COeAUHECHUHU. JKECTKOCTH BOJIBI U
CHIOCOOBI €€ yCTpaHEHUsI.

AmoMHuHMI: TIONTyYeHHe, (U3UMYECKUE U XMMHUYECKHE CBOMCTBA, NMPUMEHEHHUE
IPOCTOTO BEIIECTBA U €r0 coeAMHEHU . AM(OTEpHbIE CBONCTBA OKCUAA U TUAPOKCHIA
AITIOMUHUA, TUAPOKCOKOMITJIEKCHI AITFOMUHUS.

OOmiasi  XapakTepucTUKa MeTauioB  moOouHblx  moarpymnmn  (B-rpymm)
Ileproauyeckon CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB.

duznyueckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIMTENbHbIE CBOMCTBA. [losyueHre u npuMeHeHne Xxpoma.

Pu3nvecKne 1 XNMUYECKHE CBOMCTBA MAPTAHIIA ¥ €70 COEAMHEHUI. Baxnenmue
coemqunenus Mapranna(ll), wmapranna(lV), wmapranna(Vl) wum  wmapraama(VII).
[lepmaHraHaT Kajiausi, €ro OKUCIUTENbHBIE CBOCTBA.

duznueckre U XUMUYECKHE CBOWCTBA >Kejie3a U ero coeauHeHuid. OKCUIbI,
ruapokcuanl U conu xeneza(ll) u xenesa(lll). [Tonyyenne u npuMeHeHue xene3a u
€ro CIUIaBOB.



Ou3nUecKne U XUMUYECKHE CBOMCTBA MeAu U €€ coenuHeHuil. llonydenue u
MIPUMEHEHUE MEJIU U €€ COSTUHEHU.

[uuk: nomyyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBAa. AMQoTepHbIe
CBOWCTBA OKCUJA M THIPOKCHJIA LIMHKA, THAPOKCOKOMIUIEKCHI LMHKA. [[pumeHenue
[IAHKA ¥ €r0 COeINHECHU.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEILIECTB U UX MPEBPAILICHUIN: U3yUYEHUE
o0pa3loB HEMETa/ioB, ropeHue cepbl, (Gocdopa, xene3a, MarHus B KHUCIOPOJE,
U3YYEHHE KOJUIEKUMH «MeTaiuibl M CIUIaBbl», B3aUMOJCHCTBUE WIEIOYHBIX U
IICJIOYHO3EMENbHBIX ~ METANIOB € BOAOW  (BO3MOXHO  HCHOJb30BAaHHE
BHJICOMATEPHUAJIOB), B3aMMOJICHCTBUE IIMHKA M JKeje3a C pacTBOpaMH KHUCIOT U
1IeJ04€ei, KaUeCTBEHHbIC PEAKIIMM Ha HEOPraHUYECKUE aHMOHBI, KATUOH BOJIOPOJIA U
KaTHOHBI METAJIJIOB, B3aUMO/ICHCTBUE TUIPOKCHIOB ATFOMUHUS U IIMHKA C paCTBOpPaMHU
KUCJIOT U WIEJNOYEH, PEHICHNUE SKCIIEPUMEHTANBHBIX 3a7a4 M0 TeMaM «l'aoreHsD,
«Cepa u e€ coenuHeHus», «A30tT u pochop U UX CoeAUHEHU», «MeTallyIbl TJIaBHbBIX
MOATPYMIDY, «MeTabl TOOOYHBIX TTOATPYIII.

XuMHS U KU3Hb.

Ponb xuMuu B o0ecriedyeHuu yCTOMYMBOrO pa3BUTHs yenoBedecTBa. [lonsatue o
Hay4YHbIX METOJAX IO3HAaHWA U METOJOJIOTMM HAy4YHOro HccienoBaHus. HayuHbie
MPUHITUIIEI OPTAHU3AIMN XUMUYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CIIOCOOBI
MOJIYYCHHS] BaXKHEWIMX BEUIECTB (Ha MpUMEpe NPOM3BOJICTBA aMMHUaKa, CEPHOMU
KHCJIOTBI, Me€TaHoa). [IpoMBITIUIeHHBIE CITOCOOBI MOTYUYEHUsT METaUIOB U CILJIABOB.
XUMHYECKOE 3arpsI3HEHUE OKPYKAKOILIEH CPEAbl U €ro MOCIeACTBUs. Poiib Xumun B
obecrieYeHN IHEPreTHYECKON 0€30MacHOCTH.

XuMusi ©  300pOBbe 4enoBeka. JlekapcTBeHHble cpenctBa. IlpaBuna
HCIIOJb30BaHUA JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIUHEI.

XUMHSI TUIIM: OCHOBHbIE KOMIIOHEHTHI, MUIEBbIe N00aBku. Ponb xumuu B
o0ecIieyeHnH MMUIIEBOI 0€30ITaCHOCTH.

Kocmernueckne u mnapdromepHbie cpeacTBa. beitoBas xumus. Ilpasuna
0€30macHOT0 MCTOIB30BAHMS MPETApaTOB OBITOBON XUMUH B MIOBCETHEBHON KU3HH.

XuMUA B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHsl B CEJIbCKOM X03sicTBe. OpraHndyeckrue 1 MUHEpaibHbIe yA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalbl, KPack, CTEKIO, KepaMHKa.
Marepuansl st anekTponrkd. HaHoTexHomorum.

Pacuérnblie 3anaumn.

Pacuérel: Macchl BemiecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJMYECTBY
BEIIECTBA, Macce UM 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIECTB, MACChl
(o0BEMa, KOTMYECTBA BENIECTBA) MPOIYKTOB PEAKIINH, €CITM OJHO U3 BEIICCTB UMEET
MpUMecH, Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTA PEAKIIUH, €CIIA OJTHO U3



BEIIECTB JIAHO B BUJIE PACTBOPA C ONPEACIEHHOW MACCOBOW JIOJIEH PACTBOPEHHOIO
BEILECTBA, MAaCCOBOM J0JIM M MOJISIPHOW KOHIIEHTPALMH BEIIECTBA B PACTBOPE, JOJIH
BBIX0/Ia POAYKTA PEAKIIMU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMETHBIX CBSA3EH MpU U3YUYEHUH OOIIeH 1 HEOPTraHUYECKOM
xuMuH B 11 Kacce ocymiecTBisieTcs uepe3 UCHOIb30BaHue KaK OOIINX €CTECTBEHHO-
Hay4HbIX IOHATHNA, TAK U IOHITHI, IPUHATHIX B OTAEJIBHBIX IPEAMETAX €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: SIBJIEHWE, HAy4YHbIH (akT, TMIOTE3a,
Teopus, 3aKOH, aHaJIU3, CHUHTE3, KiIaccu(UKalMsi, NEPUOAUYHOCTb, HAOIIOJICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®u3uka: Marepusi, MUKPOMHUP, MaKpOMHDP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
MOH, U30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUIN YPOBEHb, BELIECTBO,
Teno, OOBEM, arperaTHoe COCTOSIHHWE BEUIECTBA, HACANbHBIN ra3, (uU3NUYecKue
BEJIMYMHBI, EUHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHUs, MaCCa.

buonorus: kmerka, opraausM, 3Kocuctema, omocdepa, MmeTaboIM3M, MaKpo- H
MUKpPOAJIEMEHTBI, OCJKH, XKUPbI, YTIEBOAbl, HYKIECUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U OTOK PHEPTHU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHbIE MOPOJIbI, MOJE3HBbIE HCKOMAeMble, TOIUIMBO,
pecypchl.

TexHOonOorus: XUMUYECKasl MPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTEepUAJIbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILIEBAs NPOMBIIIJIEHHOCTb,
(dapmaneBTHUUYECKasl MPOMBIIIIIEHHOCTb, IPOU3BOICTBO KOCMETUYECKUX IPENapaToB,
MIPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MAaTE€pHUaOB, 3JEKTPOHHAS MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHWH HA YIVIYBJIEHHOM YPOBHE CPEJTHEI'O OBIIEI'O
OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI
JIn4yHOCTHBIE  pe3yJbTAaThl  OCBOCHHUS MpeaMeTa «XHUMHS»  OTpakaroT
c(hOpPMHUPOBAHHOCTh ONbBITA IIO3HABATEIBHOW M TMPAKTUYECKOH JESITEIBHOCTH
00y4Jaronmxcsi B mpoIecce peaan3aiiui 00pa3oBaTeIbHON A€ TEILHOCTH, B TOM YHUCIIE
B YacCTH:
1) rpamxaaHCKOro BOCIIMTAHMS
OCO3HaHMsI OOYYAIOIIMMHUCI CBOMX KOHCTHUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH,
YBKCHHS K 3aKOHY U IIPABOIOPSIKY;



MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX
IPOEKTOB, PELIEHUN y4eOHBIX M MO3HABATEIbHBIX 337a4, BHIMOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATb MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apTyMEHTHI IpYTUX MPU aHAJIN3€ Pa3INnYHbIX BUIOB YU€OHOH NEATEIbHOCTH;

2) IATPMOTHYECKOI0 BOCITUTAHUS:

LHEHHOCTHOIO OTHOLICHWS K HCTOPUYECKOMY W HAy4YHOMY HACJEIHIO
OTE€YECTBEHHON XHUMHHU,

yYBaXEHHUsI K TMpoOIecCy TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
MIPUJIOKEHUS XUMHH, OCO3HAHHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTAT JJIUTEIIbHBIX
HAOJIIOICHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIbHBIX IMOMCKOB, MOCTOSHHOIO Tpyaa
YUYEHBIX U MMPAKTUKOB;

MHTEpECa U MO3HABATENIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHAIU3E
UH(GOPMALIMHU O MEPEIOBBIX JOCTHXKEHUIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalllH, CBA3aHHBIE C XUMUYECKHUMH SBIICHUSMU, U
IIPUHUMATh OCO3HAHHBIE pELIEHUS, OPUEHTHPYSICh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJICHHE M TOCTYNKHA CBOMX TOBAPHUILEH C
NO3ULMI HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIIEICTBUI
ITOCTYTIKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbSI:

NOHUMaHUS 1EHHOCTe 370poBOTO MW  Oe3omacHoro oOpa3a KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXUYECKOMY 370POBBIO;

coOMIoieHusT TpaBui 0E€30MacHOro OoOpalleHus C BeUleCTBaMH B OBITY,
IIOBCETHEBHOM KU3HH, B TPYIOBOM JAEATEIBHOCTH;

NOHUMAHHUS LIEHHOCTHM TMPaBWJI  HWHJIUBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3I0POBbIO U KU3HU JIIOCH;

OCO3HaHUsl TOCIEACTBUA W HENPHUSATUS BPEIHBIX NPUBBIYEK (yMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTHU B y4eOHO-UCCIIeI0BATENbCKON
NEeSTEIbHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,

YCTAHOBKH Ha aKTUBHOE Y4aCTHE B PELICHUU MPAKTUYECKUX 33/1a4 COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOEr0 KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY HM3yUeHHUIO Mpodeccuil pa3IudyHOTrO poja, B TOM
YHUCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUM 11O XUMUH;

YBaXEHUS K TPy, JIIOASAM TPyAA U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY  BBIOOpY  MHAMBUIYQJIbHON  TPAEKTOPHUU
oOpazoBanusi, OyayIieit npodeccun u peaan3alnui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C YYE€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XWUMHUHU, HHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH LEIeCO00pa3HOro OTHOLIEHWs K NPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHMMAHUSA TJIOOAIBHOTO XapakTepa »SKOJOTHYECKUX MpoOsieM, BIMSHHUS
HDKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAIIBHOU CpEbL;

OCO3HaHUsl HEOOXOAUMOCTH MCIOIb30BaHUS JOCTHKEHUN XUMUU JUJISl PELICHUS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOOIOIIB30BaHMS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIIUX BPEX OKPYKAIOLEH TPUPOIHON
cpene, yMEHHUs MPOTHO3MPOBATH HEOJIAroNpHUSATHBIE 3KOJOTUYECKUE TMOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HAJIM4YMs PA3BUTOrO JKOJOTHYECKOIO MBIIUICHUS, KOJIOTUYECKON KYJBTYPBHI,
OIIBITA IEATEIBHOCTU DKOJIOTHYECKON HAIPABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
VMU B [T03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIBHON MIPAKTUKE, CIOCOOHOCTH U
YMEHHS AaKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMo(poOu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U
OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUA CIEIM(PUKU XUMHUH KaK HAyKH, 0CO3HaHUs €€ posin B HOpMHUPOBAHUH
palMOHAJIBHOIO HAYYHOTI'O MBIIUIEHUS, CO3/IaHUU LEJIOCTHOTO NPEACTaBIECHUSA 00
OKPY’KaIOIIEM MUpPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, B IIO3HAHUMU IPUPOIHBIX
3aKOHOMEPHOCTEN U PELICHUH NPOOJIEM COXPAaHEHUSI IPUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JIJII COBPEMEHHOW ITUBUITN3AIINHN:
B €€ I'yMaHHCTUYECKOM HANpPaBIEHHOCTH M Ba)KHOH POJIM B CO3JaHUU HOBOU 0a3bl
MaTepUaIbHON KYyJbTYphl, B PELICHUH TJI00ANbHBIX IIPOOJIEM YCTOMUMBOTO pa3BUTHS
YEeJI0BEUYECTBA — CBIPbEBOM, DJHEPIeTUYECKOM, MHUIIEBOM U  OKOJIOTHUYECKOU
0€30MMacHOCTH, B Pa3BUTHUH MEIUILIMHBI, OOECIEUEHUU YCIOBUI YCIEUIHOTO Tpyaa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXKIO0T0 YiieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IIOHMMAHUS CYIIIHOCTH METOA0B IT03HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BATh I0JIy4aeMble
3HaHUA JJI aHAJIU3a U O0BSICHEHUS SIBJICHUN OKPY>KAIOILEro MUPA U MPOUCXOASIIUX B
HEM M3MEHEHHH, yMEeHHsI JienaTh 00OCHOBAHHBIE 3aKIIOYEHHUS HA OCHOBE HAYYHBIX
(aKkTOB M UMEIOIINUXCS TAaHHBIX C IeJIBIO MMOIYYESHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOIb30BaTh XUMHUUECKHUE 3HAHUS JIS1 PELICHUS
npo0JieM B peasibHbIX )KU3HEHHBIX CUTYAaIHsIX;

MHTEpeca K MO3HAHUIO, HCCIIeI0BATEIbCKON AEITEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENpEepbIBHOMY  00pa3oBaHHUIO U
caMo00pa30BaHUI0, K AaKTUBHOMY TMOJY4YEHHIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cepax mpodeccrnoHalIbHOMI
IeSITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MerarnpenMeTHbIE pe3yNbTaThl OCBOCHUS NPOTPaMMbI 110 XMMHUH Ha YpPOBHE
cpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUISL dbopMupoBaHus MHUPOBO33pPEHUS 00y4aromuxcs
MEXIUCHUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYUYHbIE TOHATHS, OTpa)Karolue
[IEIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHUPHUKY METOJOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIEeCTBO, DHEPTUs, SIBICHUE,
MpOLIECC, CUCTEMA, HAay4HbI (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHUE);

yHHUBEpCaJbHble yueOHbIe NeHCTBHUS (IMO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC,
peryJIaTUBHBIE), o0ecneunBaromue GopmupoBaHue GyHKIIMOHATBLHON TPaMOTHOCTH 1
COLMAIbHOM KOMIETEHIINH 00y4atoLIXCs;

CHOCOOHOCTh OOYYAOIIMXCSI UCIOJIB30BaTh OCBOCHHBIE MEXKIUCIMILIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHMS U YHUBEPCAJIbHbIE yueOHbIE IEWCTBUS B TO3HABATEIBHOM
U COIIMAJIbHON TPaKTUKE.

MeramnpenMeTHble  pe3ysbTaThl  OTPAXKAlOT OBJaJeHHE YHHBEpPCAIbHBIMU
y4eOHBIMH [TO3HABATEIbHBIMHI, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JEHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE HeiiCTBUS

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTEIBHO bopMyTUpOBAThH " aKTyallu3upoOBaTh npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNiaTh UEeIu JEATeIIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUSA, COOTHOCHUTD PE3YJIBTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHWN TMPUEMBI JIOTMYECKOTO MBIILJICHHUS:
BBIJICTISITh XAPAKTEPHbIE MPU3HAKA TOHSITUWA M YCTaHABIMBATh WX B3aHMMOCBSA3b,
MCIIOJIH30BaTh COOTBETCTBYIONTUE TMOHSATHUS JIJII OOBSICHEHHS OTAEIBHBIX (PAKTOB H
SIBJICHUU;

BBIOMpATh OCHOBAHUS U KPUTEPHUH TSI KJlacCU(UKAIIMK BEIIECTB U XUMHUYECKHUX
peakuuii;



YCTAaHABIMBATh MPUYMHHO-CIEJACTBEHHBIE  CBS3M  MEXIAYy  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykAeHHs (UHIYyKTUBHbIC, JEIYKTUBHBIE, TIO
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBbIX
SBJICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

IIPUMEHATh B MPOLECCE IMO3HAHUSA MCIOJIb3YEMbIE B XUMHUU CHMBOJMYECKHE
(3HAKOBBIC) MOJEIH, MPEOOPA30OBBIBATh MOJICTLHBIC MPEICTABICHUS — XUMUYECKHMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas GopMyJsia, ypaBHEHHE XUMHUECKOW peaKIuu —
IpU pPEIICHUH Y4YEOHBIX II03HABATENbHBIX W MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS JJI BBIABICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMBbIX BEILECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE TeiiCTBUSA:

BJIAJETh OCHOBAaMU METOJIOB HAy4YHOIO IIO3HAHUS BEIIECTB U XHUMHUYECKHX
peakuuii;

bopMynHUpoBaTh 1EeNIM U 33/a4U UCCIIEIOBAaHUS, UCTIOIb30BaTh MTOCTABICHHBIEC U
CaMOCTOSITENIbHO C(HOPMYTHPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI i1l (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BbICKa3bIBAEMBIX
CYXKJICHU;

BJIAJETh HABbIKAMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEJICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPUICHCTBOBATH YMEHHUS HaOMIOAATh 3a XOJO0M
MpoLecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIHpPOBAThH
000011IeHHs] ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh  OMBIT YYEHHMYECKOM  HUCCIENOBATENbCKOM M IPOEKTHOM
AESITeIbHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOHCKY
METOJOB pPEUIEHUS NPAKTUYECKUX 3a/1ad, IMPUMEHEHUIO PAa3JIMYHbIX METOA0B
O3HAHUSL.

3) paboTa ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMALIUY (HAy4YHO-TIOMYJISIpHAst
JUTEepaTypa XUMUYECKOTO COACpKaHUsI, CIIpaBOYHBIE MOCOOUs, pecypchl HTepHeTa),
aHAJIM3UPOBATh HH(OPMAIMIO PA3JIMYHBIX BUI0B U (OPM MPECTABICHUS, KPUTUUYECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampoChl U MPUMEHSTh Pa3IWYHbIE METOJbl NMPU TMOUCKE H
orbope wuHpOpManUK, HEOOXOAMMOW IS  BBIIOJIHEHUS  y4eOHBIX  3ajad
OIIPELIEIIEHHOIO TUIIA;

npuoOpeTaTb ONBIT HUCIOJb30BaHUA WH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMAIIBHYIO (POPMY MpeACTaBICHUS HHPOPMAIIH
(cxemsl, TpaduKy, TUArPaMMBbI, TAOIHIIBI, PUCYHKH U IPYTHE);



MCIIOJTh30BaTh HAYYHBIN SI3BIK B KAYECTBE CPENICTBA MPHU PabOTE C XUMHUECKOU
uH(popMaIuen: TPUMEHSITh MEXKIpeIMeTHbIE ((PU3nUecKne 1 MaTeEMaTUIECKUE) 3HAKU
U CUMBOJIBI, (hOpPMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CMMBOJIHUYCCKHUEC CPEACTBA HATTIAJHOCTH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX IaeMOM TeMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUHU, BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEILHO
BBIIIOJIHEHHSI IPEVIOKEHHOM 3a7a4H;

BBICTYIIaThb C MPE3EHTALMEN pE3yJbTAaTOB II03HABATEIIBHOW JEATEIIBHOCTH,
ITOJIyYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBINOJHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW paldOThl MO HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaanu3aluid y4eOHOro NpoeKTa, U GOopMyIHpPOBATH BHIBOJIBI 1O
pe3yJibTaTaM MPOBEAEHHBIX MCCIEHOBAHUNM IMYTEM COIIACOBAHUA IMO3UIUH B XOJE
oOCcyXIeHHs 1 0OOMEHA MHEHHUSMH.

PerynasiTuBHbIe YHHBepCaJIbHbIE y4eOHbIe 1eCTBHUA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK IMO3HABATENbHYIO
NEATENIbHOCTh, ONpenelsass €€ Lend W 3aJadyd, KOHTPOJIMpPOBaTh WU 1O Mepe
HEOOXOUMOCTH KOPPEKTUPOBATh MpeJlaraéMblii  alrOpUTM  ACHCTBHI  mpH
BBITIOJTHEHUH Y4€OHBIX M  HCCIEAOBATEIbCKUX 3a/ady, BbIOMpaTh Hambosee
3¢ (deKTUBHBIN CIOCO0 X PELICHUS C yUETOM MOIyYCHUS HOBBIX 3HAHHUH O BEIIeCTBaX
Y XUMHAYECKUX PEAKLIHUSIX;

OCYILECTBJIATh CAaMOKOHTPOJb JESITEIBHOCTH Ha OCHOBE camMoOaHaiu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTtHbIe pe3ysbTaThl OCBOEHUS Kypca « OpraHudecKas XUuMHUsD OTPa)KaroT:

c(hOpMHUPOBAHHOCTD MIPEICTABIICHU: O MECTE U 3HAUEHUU OPTraHUYECKON XUMUU
B CHUCTEME €CTECTBEHHBIX HayK M €€ poyii B 00ECleYeHUH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUU TPOOJIEM IKOJOTUUECKOW, DHEPreTHUYECKOW W THUIICBOM
0e30IacHOCTH, B PA3BUTHUM MEAMIMHBI, CO3JIaHUM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHUKOB SHEPIHHM, B OOECHEYEHUH PAIMOHAIBHOIO MPUPOJIONOJIb30BAHUS, B
(bopMUPOBaHUK MUPOBO33PEHHUSI 1 OOLIEH KyJIbTYphI YETOBEKA, 8 TAKXKE SKOJIOTHUECKU
00O0CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpEE;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAOIINE MOHATUSA — XUMHUYECKHI 3JIEMEHT, aTOM, SIPO U DJIEKTPOHHAS
o0oJiouka atroma, S-, p-, d-aToMHBIC OPOUTAIIN, OCHOBHOE U BO30YKIAEHHOE COCTOSIHHS



aTomMa, THOpWAM3AIUS AaTOMHBIX OpOWTaneld, WOH, MOJIeKyJia, BaJ€HTHOCTD,
AIEKTPOOTPHUIIATEIIEHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHbIA 00BEM, YIJIEpOJIHbIN CKeleT, (YHKIMOHAIbHAs TPYIINa, pajauKal,
CTPYKTYpHbIE (opMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), H30MEpHUs
CTPYKTypHasT W TIPOCTPAHCTBEHHAsl (F€OMETpUYEecKasi, OINTHUYECKas), H30MEpHI,
TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJ- U a30TCOJEpKalIie
OpraHWYEeCKHWE  COCAUHEHHWsA, MOHOMEp, TOJIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI (TIepruoandeckuii 3axoH 1. U.
MenpeneeBa, Teopusi CTpOEHHUsI opraHudeckux BemiectB A. M. bytiepoBa, 3akoH
COXpaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHECHHS W TMPEBpAICHUS JYHEPTUU TpU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3bIK  XUMHH,
MHPOBO33PEHUYECKUE 3HAHUsA, JICKAIIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XHMHYCCKUX SBJICHUH; MPEACTABICHUS O MEXaHHM3Max XHMHYECKUX
pEeaKIMiA, TEPMOIMHAMUYCCKUX U KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX IMPOTEKAHHUS, O
B3aMMHOM BJIMSIHUM aTOMOB W TPYNN aTOMOB B MoOJIeKyJaxX (MHIYKTUBHBIN H
Me3omepHbiil dddexTrr, opueHTanTsll u Il poma); dakTomornueckue cBeAeHUS O
CBOWCTBAaX, COCTaBe, IOJYyYEHWU U OE30MACHOM HCIOJb30BAHUN BaKHEUIITNX
OpTraHUYECKUX BEIISCTB B OBITY M MPAKTHYECKOW NESATCIHHOCTH YEJIOBEKa, OOIIMX
HAayYHBIX TMPUHIMIIAX XUMHUYECKOTO MPOU3BOJACTBA (HA TMpUMEpPE IPOU3BOJICTBA
MeTaHoJIa, epepadoTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHHUU: BBISBJISATh XapakTEPHBbIC NPU3HAKUA TTOHATHMH,
YCTaHABIMBATbUX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIME MOHSATHUS MPH
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAHMYECKUX COCAMHEHUI;

c(hOpPMUPOBAHHOCTH YMEHUI:

UCIIOJIH30BaTh XUMUYECKYI0O CHMBOJIUKY JIJII COCTaBJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (GOPMYJ OpPraHUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKUX PEAKIMA M PacKphiBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX peaKImii MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJlaHCa ATUX PEaKIIHiA, PEaKInii HOHHOTO 0OMEHa IMMyTEM COCTABIICHHUS
UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

M3TrOTABJIMBATH MOJIENIM MOJIEKYJl OPTaHUYECKHUX BEIIECTB IS WILTIOCTPALIUU MX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHWIW: YCTAHABIWBATH MPUHAMICIKHOCTh H3YUECHHBIX
OpPraHUYECKUX BEIECTB [0 UX COCTaBYy U CTPOCHUIO K ONPEACNEHHOMY KiIacCy/TpyTie
COCIMHEHUM, 1aBaTh UM Ha3BaHMS 10 cuctematuueckoil HomeHnkinarype (IUPAC) u
MPUBOJUTH TPUBHUAJIbHBIE HA3BaHUS JJI OTAEJbHBIX MPEICTABUTEICH OpraHuYeCcKuX
BCIIECTB (OTWUJICH, AaIleTUJICH, TOJYyOJ, TJIMIEPUH, OTWJICHTIUKOIb, (eHom,
dbopmanbieru, aneraibAeTul, alleTOH, MypaBbUHAs KUCIOTA, YKCyCHas KHUCIIOTA,



CTeapuHOBasi, OJICMHOBAas, MAJIbMUTHHOBAS KHUCJIOTHI, TJIMIWH, AJlAHWH, MaibTO3a,
bpyKTO3a, aHWINMH, TUBUHWI, H30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(OPMUPOBAHHOCTh yYMEHHUS ONpENeNsiTh BHJ XUMHUYECKOM CBSI3U B
OpraHUYeCKUX COCAMHEHUSX (KOBaJIECHTHAs U MOHHAS CBSI3b, G- U TT-CBSI3b, BOJOPO/IHAS
CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa a5 00bsCHEHUSI 3aBHCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE U
XUMUYECKNE  CBOWCTBA  TUIHUYHBIX  TMPEACTABUTENICH  pa3IWYHBIX  KJIACCOB
OpPraHMYECKUX BEILECTB: AJKAHOB, IIUKJIOAJIKAHOB, aJIKEHOB, AJIKaJUEHOB, AJKWHOB,
apOMaTUYECKUX YIJIEBOJOPOJAOB, CIHMPTOB, albJECTUI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX U CJIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAMHEHUN KM aMHHOB,
AMUHOKHCJIOT, OCJIKOB, YIJE€BOJ0B (MOHO-, - U MOJIMCAXapUI0B), WILTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXIY HUMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX
PEeaKIMii ¢ NCTIOH30BAaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COCTMHEHUN OT KPAaTHOCTHU U
THIIa KOBAJICHTHOU CBS3M (G- M T-CBSI3H ), B3AUMHOTO BJIUSHUS ATOMOB U TPYIIIT aTOMOB
B MOJICKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHMsSI XapaKTEPH30BaThb HCTOYHUKU YIJIEBOAOPOIHOTO
ChIpbs (HE(DTh, IPUPOJHBIN T'a3, YTOJb), CIOCOOBI €ro MepepadoTKH U MPAKTHUYECKOE
IpUMEHEHUE POAYKTOB MepepadoTKu;

c(OPMUPOBAHHOCTh BJAJIEHUS CHUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHMsS — HAOMIOJECHUH, U3MEPEHHH, MOJACIMPOBAHUHU, SKCIIEPHUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHSTHOCHOBHBIE OIEpPAllU MbICIUTEIbHON
NEeSTEIbHOCTY — aHaJIUu3 W CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CUCTEMATHU3AIIMIO,
BBISIBIICHUE MPUYMHHO-CJIICACTBEHHBIX CBS3€H — NJIi M3YYEHUS CBOWCTB BEIIECTB W
XUMHUYECKUX PEAKIIUK;

c(OpPMHUPOBAHHOCTh YMEHUI: BBISBISATH B3aMMOCBSI3b XMMHUYECKHX 3HAHHUM C
MOHATUSIMHU U PEJICTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB /1715l 0oJiee
OCO3HAHHOTO MOHUMAHUS CYUIHOCTH MaTepUaIbHOIO €AMHCTBA MUpPA, UCIIOJIb30BATh
CUCTEMHBIC 3HAHWS TI0 OPTaHUYECKON XUMUU JJIsi OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUH, UIMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI IO XUMUYECKUM (POopMyIiaM U
YpaBHEHUSIM XUMUYECKUX PEaKIUi C UCTIONb30BaHUEM (PU3NYECKHUX BEJIMYUH (Macca,
00bEM  Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEpU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKACHUI0O XUMHUYECKOH (OpPMYIIbI



BEIIIECTBA IO HM3BECTHHIM MAaCCOBBIM JOJSIM XHUMHUYECKHX 3JIEMEHTOB, MPOJYyKTaM
CrOopaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOrHO3UPOBATH, AHAJIM3UPOBATH U OLIEHUBATH C
MO3UIUN SKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NEATEIIbHOCTH YeJIoBEKa, CBSA3aHHOM C nepepaboTKoit BEILECTB,
MCITOJTH30BATHITOYYCHHBIC 3HAHUS ISl TIPUHSATHS TPAMOTHBIX PEIICHUN MPoOJeM B
CUTYyallUsX, CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSATEIbHO IUJIAHUPOBATH M MPOBOJUTH
XUMUYECKUN IKCTIEPUMEHT (TIOJyYeHHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KaueCTBEHHbIC peakuu YIJIEBOJIOPO/IOB Pa3JIMYHbBIX KJIaCCOB u
KHUCJIOPOACOIEPKALMX OPTraHUYECKHUX BEIECTB, PEUICHUE YKCIIEPUMEHTAIBHBIX 33/1a4
[0 pacloO3HABaHUIO OPTaHMYECKUX BEIIECTB) C COOJIOJICHUEM IMpaBUiI 0€301MacHOTO
oOpallleHHsI ¢ BeleCTBaMU U JJaOOpaTOpHBIM 000pyI0BaHHEM, (POPMYITUPOBATH 1IETh
UCCJIEIOBaHMS, TMPEACTaBIATh B pa3audyHod (opme pe3ysbTaThl 3KCHEPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTH YMEHUI:

coONI0/IaTh MpaBUJia SKOJOTUYECKU 11eJIeCO00pPa3HOro MOBEIEHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B ILENSAX COXPAHEHUS CBOErO 3/I0POBbs, OKPYKAOLIEH
IIPUPOIHOU CPEIbl U JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHUBBIE OPTraHU3MBbI
ONPENECIEHHBIX OPraHUYECKUX BEIECTB, NOHMMas cMbich nokaszaress 1K

aHAJIM3UPOBaTh 1I€J€CO00Pa3HOCTh MPUMEHEHMS] OpPraHUYEeCKUX BEIIECTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUYKHM 3PEHUSI COOTHOIIEHUS] PUCK-TIONb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUW: OCYIIECTBIIATH IICJICHANPABICHHBIA ITOUCK
XUMUYECKON MH(POPMAIUA B PA3IUYHBIX MCTOYHUKAX (HAy4dHas W y4eOHO-HaydHas
JuTEpaTypa, CpelcTBa MaccoBoi MHPopMauuu, MHTEpHET U apyrue), KpUTHYECKU
aHAIM3MPOBaTh XUMHUYECKYI0 MH(pOpMaIHIO, repepadbarbiBaTh €€ U HCIOJb30BaTh B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3a1a4eii.

11 KUIIACC

[IpeameTHBIC pe3yIbTaThl OCBOEHUS Kypca «OO0mas u HeopraHuIeCKass XUMHES)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUM: O MaTepualbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJICHUI MPUPOABI, O MECTE€ U 3HAYECHUU XUMUU
B CHCTEME €CTECTBEHHBIX HayK U €€ PO B 00CCIICUCHUH YCTOWYUBOTO PA3BUTHS, B
PEIICHUN TPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKOW U TMHUINEBON OE30MacHOCTH, B
Pa3BUTUH MEIULIMHBI, CO3JaHUH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB YHEPTUU, B
o0ecreyeHnn  PalMOHAIBHOTO  NIPUPOJAOIONb30BaHUA, B  (HOPMUPOBAHUU
MHUPOBO33PEHUS 1 OOITIEH KyJIbTYphI YEJIOBEKa, a TAK)KE YKOJIOTUYECKA 00OCHOBAHHOTO
OTHOLIEHUS K CBOEMY 30POBbIO U IPUPOIHOM CPEJIE;



BIIAJICHUE  CHCTEMOW  XMMMYECKMX  3HAHUWA,  KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE MMOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOMbI,
DJIEKTPOHHAs 000J04Yka aroma, S-, P-, d-aTOMHBIE OpOWUTANM, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, T'HOpUIM3alMs aTOMHBIX OpOWTalleld, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
CBsI3b (KOBAJEHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpUCTAIIMYECKas
pemI€TKa, XHMHUYECKas pPeakuus, pPacTBOp, DIIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAS JUCCOLMALINS, CTENIEHb JUCCOIMAlN, BOLOPOAHBIN NTOKA3aTENb,
OKHUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBON 3((PEKT XMMHUYECKON peakIMu, CKOPOCTb
XUMUYECKON peakIuu, XHUMHYECKOE paBHOBECHUE, TEOPUU U 3aKOHBI (TEOpHs
AJICKTPOJUTUYECKON TUCCONMaluu, epuoanyeckuii 3akod .M. MenaeneeBa, 3aKoH
COXpaHEHMsSI MACChl BEILECTB, 3aKOH COXPAHEHHUS M TPEBPAIICHUS SHEPIUU IpHU
XMMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS,
JIeXkalye B OCHOBE MMOHUMAHUS IPUYMHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SBICHUM;
COBPEMEHHBIC IIPEJICTABICHUS O CTPOCHMM BELIECTBA HAa AaTOMHOM, HWOHHO-
MOJICKYJIIPHOM UM HAJMOJICKYJISIPHOM YpPOBHSX; TMPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUM, TEPMOJNHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHs, O XHUMHUYECKOM PABHOBECHUH, PACTBOPAX M JUCHEPCHBIX CHUCTEMAX;
(dakToIOTHYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBE, IMOJIYYECHUHU M O€30MacCHOM
WCIIOJIb30BAaHWN BAXKHEUIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NEATEIbHOCTH YeJIoBeKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUM: BBISABIATh XapakTEpHbIC MNPU3HAKUA TOHATHMH,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, HCIOJB30BATH COOTBETCTBYIOIIME IOHSTUSA IPH
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XWMUYECKYIO CHUMBOJIMKY IS
coctaBieHuss  (GOpMyJ  BEIIECTB M  YPAaBHEHHM  XHMHUYECKMX  pEaKIIHil,
cucrematudeckytro HoMeHknIaTypy (IUPAC) u TpuBumanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OTMPEIEIATh BAJEHTHOCTh U CTETICHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOH CBsI3U (KOBaJCHTHAs,
MOHHAsl, METAJUIMYECKasi, BOJIOPOHAS ), TUIl KPUCTATUIMYECKOU PEIIETKH KOHKPETHOTO
BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBICHITH 3aBUCHIMOCTh CBOMCTB BEIIECTB OT BHJIA
XUMHYECKON CBSI3M W THUIA KPUCTAUIMYECKOW PpemETKH, OOMEHHBIM M JOHOPHO-
aKILIENTOPHBIA MEXaHU3Mbl 00PA30BAHMS KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUM: KIacCU(ULIHUPOBATH: HEOPTaHMUECKHE BEIECTBA
[0 UX COCTaBY, XMMUYECKUE PEAKIINU MO PA3IUYHBIM IPU3HAKAM (YKCIYy U COCTaBY
pearupyromux BEIIECTB, TEIJIOBOMY 3(PQeKTy peakinuu, W3MEHEHUIO CTENeHEH



OKHCIJIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiau3aropa W JpyrHe);
CaMOCTOSITENIbHO BbIOUPATh OCHOBAHUS U KPUTEPUU I KIAaCCU(PHUKAIUN U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI Nepuoanueckoro 3akona Jl. U.
MenzeneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JEKTPOHHOE CTPOCHUE aTOMOB
U MOHOB XMMHYECKHX 3JIEMEHTOB IEPBOr0—4eTBEPTOro nepuoaos llepmoamueckon
cucrembl J[.MI. MeHneneeBa, HCIONb3ysS TMOHATUA «IHEPrETUYECKUE YPOBHWY,
«QHEPreTUYEeCKHe TIOAYPOBHU», «S-, P-, O-aToMHBIE OpOWTANM», «OCHOBHOE W
BO30Y)KIEHHOE DJHEPreTUYECKHE COCTOSHUS aToMay; OOBSCHATH3aKOHOMEPHOCTU
M3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB M WX COEAWHEHHUW MO NEpUoAaM u
rpynnaMm Ilepuonnueckoin cucremsl [[. 1. MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI X AJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~ YMEHHW:  XapakTepus3oBaTh  (OMHCHIBATh)  OOIIHE
XUMHAYECKNE CBOMCTBA BEUIECTB PA3INYHBIX KJIACCOB, ITOATBEPKAATH CYLLIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY HEOPTaHUYECKUMHU BELIECTBAMU C TIOMOILBI YPABHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

cOPMUPOBAHHOCTH ~ YMEHHUS  pPAaCKphIBaThb  CYIIHOCTh:  OKHCIUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIMM MOCPEACTBOM COCTaBJICHMS AJIEKTPOHHOrO OajnaHca
TUX PpEeaKlMii; peakuil HOHHOro oOMeHa MyTEM COCTAaBJICHHUA HUX TMOJHBIX H
COKpAaIIEHHBIX MOHHBIX YPaBHECHUM; peakuu TUIPOJIN3a; peakun
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe r’MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUSA );

cOPMUPOBAHHOCTh ~ YMEHHUSI  OOBSACHATH 3aKOHOMEPHOCTH  MPOTEKAHHS
XUMHAYECKUX PEAKIUH C YYETOM HX DJHEPreTHYECKUX XAPAKTEPUCTHUK, XapakTep
MU3MEHEHHS] CKOPOCTH XUMHUYECKOU PEaKMy B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB,
a TaKXe€ XapakTep CMELICHHUS XUMHUYECKOTO PAaBHOBECHS MOJ BIUSHUEM BHEUIHUX
Bo3aeiicTBuil (mpunuun Jle [llaTenne);

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh XUMUUYECKUE PEAKLINH, JIeKaIIe
B OCHOBE MPOMBIIIIEHHOTO MOJYyYeHUsI CEPHOM KUCIOThI, aMMHaKa, O0IIEe HAay4HbIe
OPUHIMIBL ~ XUMUYECKUX  TMPOM3BOJCTB;  LEJIECOOOPA3HOCTh  MPUMEHEHHUS
HEOPraHWYECKHUX BELIECTB B MPOMBIIUIEHHOCTA U B OBITY C TOYKM 3pEHHUS
COOTHOILICHHSI PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIaICHUS CUCTEMOM 3HAHHI O METOJ]aX HAyYHOTO TTO3HAHMS
ABJIGHUN TPUPOJBI — HAONIOEHUE, H3MEPEHHE, MOJEIHPOBAHUE, SKCIIEPUMEHT
(peanbHbIl W MBICIEHHBII), HUCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS
OPUMEHSTh 3TH 3HAHUS IPU DKCIEPUMEHTAIILHOM HCCIIEIOBAHUM BEIIECTB U JJIS
OOBSICHEHUS] XMMHMUYECKUX SIBJICHUH, MMEIOIIUX MECTO B MPHUPOJE, MPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;



c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIIATh B3aMMOCBSI3h XUMUYECKUX 3HAHUU C
MOHSTUSMHU ¥ TIPEICTABIICHUSMH APYTHX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JJIs O0ee
OCO3HaHHOT'O MOHUMAHUS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS POBOJUThH PACUETHI: C UCTIOIb30BAHUEM MOHSATUN
«MaccoBasi J0Ji1 BEIIeCTBAa B PAcCTBOPE» W «MOJISIpHAS KOHIICHTPAIMS; MAacChl
BEIIECTBA WM 00bEMA Ta3a M0 N3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIA O0BEMY
OJTHOTO W3 YYacTBYIOIIUX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3(deKTa peakiuu;
3HAUYEHUS BOJOPOJHOTO IMOKAa3aTessi pacTBOPOB KHUCIOT W WLIENOYEH C H3BECTHOM
CTEIEHBIO JUCCOIMALINM; MAcChl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTA PEaKIIUH,
€CJIM OJTHO U3 UCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOpA C ONPEACIEHHON MacCOBOM
70JIel pacTBOPEHHOTO BEIIECTBA WIIH JAHO B U30BITKE (MMEET MPUMECH ); TOJIA BBIXOa
MPOAYKTa peakinu; 00bEMHBIX OTHOIICHUH Ta30B;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOATEIbHO IUJIAHUPOBATH M MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (TIPOBEJIEHNUE pEeaKIMii MOHHOTO 0OMEHa, MOITBEPKACHHUE
KaueCTBEHHOI'0 COCTaBa HEOPTaHMYECKHUX BEIIECTB, OMPEACIICHUE CPEbl PACTBOPOB
BEIIIECTB C TOMOIIBI0O MHANKATOPOB, M3yUYCHUE BIMSHUS Pa3TUYHBIX (DAKTOpOB Ha
CKOPOCTh XMMHUYECKOW peakluu, PEHIeHHE 3KCIEePUMEHTANbHBIX 3ajad MO0 TeMaM
«Metamie» u «HemeTtamibl») ¢ coOI0IeHHeM MpaBui 0€30MaCHOTO OOpAICHUS C
BELIECTBaMH 1 J1a0OpaTOPHBIM 000pyI0BaHUEM, (OPMYIIMPOBATH LI€Th UCCIIEIOBAHUS,
MPEACTABIATh B Pa3luyHON (popme pe3ynbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH H
OIICHUBATHUX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUMN: COOMIOJATh MpaBUja IMOJIb30BAHUS XWMUYECKOU
nocyaoil u jabopaTOpHbIM 00OpyAOBaHMEM, OOpallleHus C BelECTBAMU B
COOTBETCTBHUM C WHCTPYKIMSIMH TI0 BBITIOJHEHUIO J1a0OPATOPHBIX XHMHYECKUX
OTBITOB, SKOJIOTMYECKH IIeJIeCOO0Pa3HOTO TIOBEACHHS B OBITY W TPYAOBOU
NESATEIBHOCTH B LEJISAX COXPAHEHUsI CBOErO 370POBbS, OKpPYKAlOLIEH MPUPOIHOIM
cpenbl U JIOCTHXEHUss €€ YCTOWYMBOIO pa3BUTHUS, OCO3HAaBaThb OMACHOCTb
TOKCUYECKOTO JEHCTBUSA Ha >KUBbIE OPraHU3Mbl ONpPENEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMAas cMbIC nokazatress 11/1K;

c(hOpPMHUPOBAHHOCTh YMEHUW: OCYIIECTBIIATHh IICJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(POpMallUM B Pa3IUYHBIX MUCTOYHUKAX (HAyyHas UM y4yeOHO-Hay4dHas
JuTEpaTypa, CpelicTBa MaccoBoi MHPopMauuu, MHTEpHET U apyrue), KpUTHYECKU
aHATM3UPOBATHXUMHUYECKYI0 HH(GOpPMAIIHIO, TMepepadaThiBaTheé U HCIOJIH30BATHB
COOTBETCTBHUH C MMOCTABIICHHON yueOHOM 3a1a4eil.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC
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BaneHTHBIEBO3MOKHOCTHATOMAYTIIE
pona
XHUMUYECKasi CBSI3b B OPraHMYECKHUX http://fcior.edu.ruhttp://school-
3 COeIMHEHUAX. MeXaHH3MBbI 1 collection.edu.ru
o0pa3oBaHMs KOBAJICHTHOU CBSI3H,
CTOCOOBI pa3phIBa CBAZEH
A Teopus CTPOEHNST OpraHHYECKHX http://f_cior.edu.ruhttp://school-
coequHenuii A. M. Bytneposa 1 collection.edu.ru
Bunel n3oMepun: CTpyKTypHas, http://fcior.edu.ruhttp://school-
5 IPOCTPAHCTBEHHAS. DIICKTPOHHBIE L collection.edu.ru
3¢ (eKTh B MOJIEKYJIax
OpraHU4YeCKUX COCIUHEHUIN
[Ipeacrasnenue o kiraccupuKamy 1 http://fcior.edu.ruhttp://school-
6 cUCTeMaTHYeCKasi HOMEHKJIaTypa 1 collection.edu.ru
(IJUPAC) oprann4eckux BEIECTB
Knaccudukanus peakuuii B http://f_cior.edu.ruhttp://school-
7 B —_— 1 collection.edu.ru
CHCTeMATH3AIMS 1 0000IeHe http://fcior.edu.ruhttp://school-
8 SHAHMI 110 TeMe 1 collection.edu.ru
AJKaHBI: TOMOJIOTHYECKUH Psi, http://fcior.edu.ruhttp://school-
o0wmas GopMmyIa, HOMEHKIATypa 1 collection.edu.ru
9 W30MepHs, FJICKTPOHHOE U 1

MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT
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duszndeckre U XUMHUUECKIE

http://fcior.edu.ruhttp://school-

10 . collection.edu.ru

CBOICTBA aJIKaHOB

HaxoxneHnue aikaHOB B IPUPOJIE. http://fcior.edu.ruhttp://school-
11 Crioco6bI ONy4eH s U IPUMEHEHHE collection.edu.ru

aJIKaHOB

[uknoankaHsl: obwas Gpopmya, http://fcior.edu.ruhttp://school-

HOMEHKJIATyPa U U30MEPHS, collection.edu.ru
12 0COOEHHOCTH CTPOCHUS U

XUMHUYECKHUX CBOHCTB, CIIOCOOBI

MOJTyYICHHUS U TIPUMEHEHHUE

Pemrenue pacu€THbIX 3a7a4 HA http://fcior.edu.ruhttp://school-

OIIpEJIENIEHHE MOJIEKYIISPHOM collection.edu.ru

(OpMYJTBI OPraHUIECKOTO BEIIECTBA
13 110 MaCCOBBIM JOJISIM aTOMOB

3JIEMEHTOB, BXOAIIUX B €TI0 COCTAB.

CucreMaTuszanus u

00001IICHUE3HAHUMITIOTEME

AJKEeHBI: TOMOJIOTUYECKHUM AT, http://fcior.edu.ruhttp://school-

o611as hopMynia, HOMEHKIATYpa, collection.edu.ru
14 AJICKTPOHHOE U TTPOCTPAHCTBEHHOE

CTpoeHHe MOJIeKyJ1. CTpyKTypHas U

[UC-TPaHC-U30MEPHIATKEHOB

OU3NYECKUE U XUMUYECKHUE http://fcior.edu.ruhttp://school-
15 CBOMCTBA aJIKEHOB. collection.edu.ru

[IpaBunoMapkoBHUKOBa

CHOCOObI MOMyYeHHS U IPUMeHEHHE http://fcior.edu.ruhttp://school-
16 collection.edu.ru

aJIKEHOB

[Tpaktrueckas padorta Ne 1 mo teme
17 "l[Tonyuenue FTUICHA U H3yYCHHE

€ro CBOMCTB"

Pemrenue pacu€THbIX 33724 HA http://fcior.edu.ruhttp://school-
18 oTpejieNieH e MOJIEKYISPHOH collection.edu.ru

(GOpMYyJTBI OPraHUYECKOrO BEIIECTBA

AJKaJiMeHbl: CONPSKEHHBIE, http://fcior.edu.ruhttp://school-
19 M30JIMPOBAHHbIE, KyMYJIMPOBAHHBIE. collection.edu.ru

OcoOeHHOCTH HIIEKTPOHHOTO

CTPOCHHS

XHMHY€eCKHECBOICTBACONPSKEHHBIX http://fcior.edu.ruhttp://school-
20 collection.edu.ru

IUEHOB
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CriocoOsl MoNTy4eHus U IpUMEHEHUe

http://fcior.edu.ruhttp://school-

21 collection.edu.ru

aJIKaJITNCHOB

ATNKMHBI: TOMOJIOTUYECKUM AL, http://fcior.edu.ruhttp://school-

obmias GopMyna, HOMEHKIATypa, collection.edu.ru
22 AJICKTPOHHOE U TTPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJI, PU3NICCKUE

CBOMCTBa

http://fcior.edu.ruhttp://school-

23 XHMUYECKUECBOMCTBAAIKHHOB collection.edu.ru

KadecTBeHHbIE peakiiu Ha TPOHHYIO http://f_(:lor.edu.ruhttp://school-
24 CBASE collection.edu.ru

Crioco6bI TOyHeH s 1 IPUMeEHEHHe http://fcior.edu.ruhttp://school-
25 collection.edu.ru

AIIKUHOB

Pelrienue 3a1a4: acuETHI o http://fcior.edu.ruhttp://school-
26 : g .

YPaBHECHHUIO XUMHYECKOHN peaKIIuUu collection.edu.ru

CHCTeMATH3AIMS i 0600IICHIE http://fcior.edu.ruhttp://school-
27 y collection.edu.ru

3HAHUU 110 TEMEC

ApEHBI: TOMOJIOTUYECKUH psi, http://fcior.edu.ruhttp://school-

o61as popMyIia, HOMEHKIATYpA. collection.edu.ru
28 DNEeKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOEHHUE MOJIEKYJ OCH301a U

TOJIyOJ1a, UX (PU3MYECKUE CBOWCTBA

XUMUUECKHE CBOHCTBA aPEHOB: http://fcior.edu.ruhttp://school-
29 collection.edu.ru

peaKIuy 3aMeIICHHS

XHMMHYECKUE CBOWCTBA aPEHOB: http://fcior.edu.ruhttp://school-
30 peaKINy TIPUCOETHHEHNS, collection.edu.ru

OKHCIICHHE TOMOJIOTOB OCH30J1a

Oco0eHHOCTHXUMUYECKUXCBONHCTBCT http:// fF:IOI’.BdU .ruhttp:/school-
31 upona collection.edu.ru

Pemrenue pacu€THbIX 3a7a4 HA http://fcior.edu.ruhttp://school-
32 oTIpeseNIeHIe MOJIEKYIAPHOM collection.edu.ru

(GOpMyJIBI OPraHUYECKOTO BEIIECTBA

Crioco6bI MOy HeH s 1 TIPUMEHEHHe http://fcior.edu.ruhttp://school-
33 aperos collection.edu.ru

I'eneTnueckas CBA3b MEXKIY http://fcior.edu.ruhttp://school-
34 Pa3IMYHBIME KJIACCAMU collection.edu.ru

YTJIEBOJIOPOIOB
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Pacuérel o ypaBHEHUSAM
XUMUYECKUX PEAKLIUN.

http://fcior.edu.ruhttp://school-

collection.edu.ru

35 Cucremaru3anus 1 0000IICHUE

3HAHUM MO TeMe

Ipupoxusiii ras. IlomyTHble http://fcior.edu.ruhttp://school-
36 HedTAHbIE ra3hI collection.edu.ru

KaMeHHBIi Yroib 1 MPOJIYKTHI €ro http://fcior.edu.ruhttp://school-
37 repepaGoTKi collection.edu.ru

Hedth 1 ciocoOw1 €€ mepepaboTKu. http://fcior.edu.ruhttp://school-
38 [IpyMeHeHHenpPOTyKTOBIEPEPabOTK collection.edu.ru

nHepTH

I'eneTnueckas CBA3b MEXKIY http://fcior.edu.ruhttp://school-
39 Pa3IUYHBIME KlIaCCaMK collection.edu.ru

YTJIEBOJIOPOIOB

l"anorenonpous3BoaHbIE http://fcior.edu.ruhttp://school-
40 YTIEBOIOPOIOB: SIEKTPOHHOE collection.edu.ru

CTPOCHHUE; PEAKIINHU 3aMeICHUS

rajoreHa

JeiicTBue menouei Ha http://fcior.edu.ruhttp://school-
a1 raJlOreHIPOU3BOIHBIE. collection.edu.ru

BzaumoaeiicTBre 1UrajioreHajaIkaHOB

C MarHveM | [UHKOM

CucremMarusanus 1 0000IIeHNE http://fcior.edu.ruhttp://school-
42 3HAHMH 110 pa3aeny collection.edu.ru

"Yrnesopopoas!”
43 KontponbHas paboTa mo teme

"Yraesogopoas"

[IpenenbHble OJTHOATOMHBIE CITUPTHI: http://fcior.edu.ruhttp://school-

rOMOJIOTHYECKHIT s, 00mast collection.edu.ru
44 dbopmyna, CTpoeHHE MOJIEKYJI,

HM30MepHsi, HOMEHKIIaTypa,

knaccudukanus, pusnueckue

CBOICTBa
45 XUMHUECKHE CBOMCTBA MPEIeTbHBIX :(t)tﬁe/é Iicgsr;jiul;lrj“http:/ /school-

OOAHOATOMHBIX CIIMPTOB * *

COCOGHI MOTYYEHNS U IPUMEHEHHE http://fcior.edu.ruhttp://school-
46 collection.edu.ru

OAHOATOMHBIX CIIMPTOB
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ITpocTeie 3¢upbl: HOMEHKIIATypa U

http://fcior.edu.ruhttp://school-

47 U30MEPHsi, 0OCOOCHHOCTH collection.edu.ru
(U3HYECKUX U XUMHUYECKHX CBOWCTB
MHOroaToMHbIE€ CIIUPTHI: http://fcior.edu.ruhttp://school-
48 ITUJICHTIIUKOJb U TIUICPHH, UX collection.edu.ru
(bu3nUecKre U XUMUYECKUE
CBOICTBA
o Cr0co6bI MOy YeHUS U IPAMEHEHHE http://fcior.edu.ruhttp://school-
4 .
MHOT'0aTOMHBIX CITUPTOB collection.edu.ru
@DEHOJI: CTPOCHUE MOJIEKYJIBI, http://fcior.edu.ruhttp://school-
50 (u3ryecKue CBONCTBA. collection.edu.ru
TokcuyHOCTB(EeHONa
http://fcior.edu.ruhttp://school-
o1 XuMHU4ecKuecBoncTBaeHoa collection.edu.ru
CHOCO6bI MOMyYeHHS U IPUMEHEHHE http://fcior.edu.ruhttp://school-
52 berona collection.edu.ru
[IpakTuueckas padora No 2. http://fcior.edu.ruhttp://school-
53 PeeHne sKcrepuMeHTaTbHEIX collection.edu.ru
3amad o teme "CrupTtsl U GeHobI"
CrcTeMaTH3aIMs i 0000IICHIE http://fcior.edu.ruhttp://school-
54 i
SHAHWH 0 TeMe collection.edu.ru
AJIbIETU]IBI U KETOHBI: JIEKTPOHHOE http://fcior.edu.ruhttp://school-
CTpOEHHE KapOOHMIIBHOI TPYIIIIBL; collection.edu.ru
55 TOMOJIOTHUYECKHE PSIBI, 001IIast
dbopmya, uzomepus u
HOMEHKJIaTypa
AnbAerupl U KeTOHBI: (U3NYECKUE http://fcior.edu.ruhttp://school-
56 . collection.edu.ru
CBOWCTBA; PEAKIIMU PUCOCTUHCHUS
Peaknuu okucieHus u http://fcior.edu.ruhttp://school-
57 Ka4eCTBEHHBIE PEAKIMH albIETUI0B collection.edu.ru
1 KETOHOB
g Cr10cO6bI MIOMTyYEHUS ATBAETUAOB H http://fcior.edu.ruhttp://school-
5 .
KETOHOB collection.edu.ru
OIHOOCHOBHBIE TIPEIETbHbIE http://fcior.edu.ruhttp://school-
59 KapOOHOBbIE KHCIIOThI, 0COOEHHOCTH collection.edu.ru

CTPOCHUSA UX MOJICKYJI
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N3omepusa u HomeHKIIaTypa

http://fcior.edu.ruhttp://school-

60 KapOOHOBBIX KHCJIOT, MX (PM3UYECKUE collection.edu.ru

CBOMCTBA
61 XHMHUYeCKHE CBOHCTBA TPe/IENbHBIX http://ff:ior.edu.ruhttp://school-

OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT collection.edu.ru

OcobeHHOCTH CBOMCTB MypaBbUHON http://fcior.edu.ruhttp://school-
62 KHCIOTBL. MHOr00Opasue collection.edu.ru

KapOOHOBBIX KHUCIIOT

OcobeHHOCTH CBOMCTB: http://fcior.edu.ruhttp://school-

HETIPEIENBHBIX U apOMATHYECKHX collection.edu.ru
63 KapOOHOBBIX, TUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

ITpencraBuTEINBBICIINXKAPOOHOBBIX

KHUCIIOT

TTOHATHE O IPOM3BOIHBIX http://fcior.edu.ruhttp://school-
64 i

KAPGOHOBHIX KHCIIOT collection.edu.ru
- CrocoGbl IOTYEeHNS 1 IPHUMEHEHHE http://fcior.edu.ruhttp://school-

KAPGOHOBHIX KHCIOT collection.edu.ru

CrnoxxHbIe 23(DUPBI: TOMOJIOTHYECKUT http://fcior.edu.ruhttp://school-
66 paz, obmas hopMyna, H30MepUs U collection.edu.ru

HOMEHKJIATypa

B ——— http://fcior.edu.ruhttp://school-
67 i

cBOiiCTRA HhHPOB collection.edu.ru

Pemenue pacy€THbIxX 3a1a4: 110 http://fcior.edu.ruhttp://school-
68 YPaBHEHUIO XMMHYECKON PEaKIH, collection.edu.ru

Ha OIIPElEICHUE MOJIEKYJIIPHON

(bopMyJIBI OPraHMYECKOTO BEIIECTBA

[IpakTuueckast pabora Ne 3. http://fcior.edu.ruhttp://school-
69 Pelienue 9KCriepuMeHTaIbHbIX collection.edu.ru

3agad no Teme "KapOoHoBbIe

KUCHOTHL. CloXXHBIEI(DUpHI"

YKupBL: cTpoenne, GpU3HUECKHe 1 http://fcior.edu.ruhttp://school-
70 ' ’ i

XUMUYECKHUE CBOMCTBA (TUAPOITU3) collection.edu.ru

Oco0OeHHOCTU CBOMCTB JKUPOB, http://fcior.edu.ruhttp://school-
7 COJIEPIKAIIUX OCTATKH collection.edu.ru

HCMIPCACIIbHBIX ) KUPHBIX KHUCJIOT.
2Kupsl B mpupozne
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Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KHCIIOT, X MOIOIIEE

http://fcior.edu.ruhttp://school-

collection.edu.ru

12 nevictsue. [lonstue o

CUHTCTHYECKUX MOIOIIUX CPEICTBAX

(CMO)

['eneTnueckas CBsI3b yIiI€BOJOPOIOB http://fcior.edu.ruhttp://school-
73 ¥ KHCJIOPOCOAEPKAINX collection.edu.ru

OpPraHUYECKUX BEIIECTB

Pacu&TEI 110 ypaBHEHHSM http://fcior.edu.ruhttp://school-
74 y collection.edu.ru

XUMHUYCCKUX pCaKIINU

CHCTeMATH3AIKS i 0606IICHHE http://fcior.edu.ruhttp://school-
75 y collection.edu.ru

3HAHHUH 110 TeMe

OO6mrast XxapakTepruCTHKa YTJICBOIOB http://fcior.edu.ruhttp://school-
76 ¥ KIaccuUKaIHs yIIeBOI0B (MOHO- collection.edu.ru

, TN~ ¥ TIOJIMCaXapH/Ibl)

MoHocaxapusr: hH3HIECKHe http://fcior.edu.ruhttp://school-
77 y collection.edu.ru

CBOMCTBA M HAXOXJICHUE B TIPHPOJIC

TTpHMeHeH e TTIOKO3bI, 68 3HAUEHHE http://fcior.edu.ruhttp://school-
78 collection.edu.ru

B JKU3HCACATCIIbBHOCTHU OpraHu3mMa

Jlucaxapuipl: caxapo3a, MajlbT0o3a U http://fcior.edu.ruhttp://school-
79 nakto3a. HaxoxaeHue B mpupojie u collection.edu.ru

MPUMCHEHHE AUCAXAPH]IOB

[Tonucaxapuasl: cTpoeHUE http://fcior.edu.ruhttp://school-
80 MaKpOMOJIEKyJI, PU3HUECKUE 1 collection.edu.ru

XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHUC

http://fcior.edu.ruhttp://school-

81 [ToHsATHEOOMCKYCCTBEHHBIXBOJIOKHAX collection.edu.ru

Pemenue pacueTHbIX 3a1a4 Ha http://fcior.edu.ruhttp://school-
8 oIpejieieHHe 10U BBIXO/a collection.edu.ru

MPOAYKTa PEAKI[UK OT TEOPETUYCCKH

BO3MOXKHOTO

CHCTeMATH3AIMS i 0600IICHIE http://fcior.edu.ruhttp://school-
83 y collection.edu.ru

3HAHUM 10 pa3zeny

KonrponsHast pabora o Teme
84 "Kucnopoaconepxaiue

OpraHu4ecKue coeuHeHus"

AMHUHBI: KiTacCHbUKALHS, CTPOSHHE http://fcior.edu.ruhttp://school-
85 collection.edu.ru

MOJIeKYJ, o0mast hopmyia,
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M30MepHsl, HOMEHKJIATypa U
(du3nueckue cBOCTBa

XuUMHUYECKUECBOMCTBaan(paTHIecKu

http://fcior.edu.ruhttp://school-

86 collection.edu.ru

XaMHUHOB

AHWINH: CTPOCHUE AHUIIVHA, http://fcior.edu.ruhttp://school-
87 0COGEHHOCTH XUMUYECKHMX CBOMCTB collection.edu.ru

AHUJINHa

Cr0cO6bI IOy YeHHS U IPAMEHEHHE http://fcior.edu.ruhttp://school-
88 AMHGbATHHECKIX AMIHOB collection.edu.ru

AMUHOKHCIIOTHI: HOMEHKJIATypa U http://fcior.edu.ruhttp://school-
89 u3oMepus, pU3HIECKHe CBONCTBA. collection.edu.ru

OTnenbHBIETIPEACTABUTEIH Ol

AMUHOKHCIIOT

XUMHUYECKHE CBOMCTBA http://fcior.edu.ruhttp://school-
90 AMHHOKHUCIIOT, X OHOJIOTHYECKOe collection.edu.ru

3HaUeHUEe aMUHOKUCIOT. CHHTE3 U

TUIPOJU3IIETITHIOB

BeJIKH Kak NPUPOIHBIE TIOIHMEDBL; http://fcior.edu.ruhttp://school-
91 collection.edu.ru

CTPYKTYpPHI O€JTKOB

http://fcior.edu.ruhttp://school-

92 XHUMHYECKUECBONCTBAOETKOB collection.edu.ru

A3zoTcoaepkalime http://fcior.edu.ruhttp://school-
93 reTepoIMKINYECKHE COSNHEHHS. collection.edu.ru

HyxenHoBbIe KUCIIOTBI: COCTaB,

CTpOEHHUE U OHOIOTUYecKas poib

[IpakTuueckas paborta Ne 4. http://fcior.edu.ruhttp://school-
04 PeeHne sKcriepuMeHTaTbHEIX collection.edu.ru

3a7a4 1no teme "A3oTcoaepkalime

OpraHNYeCKHUE COCTUHEHUS"

[TpakTuyeckas padora Ne 5. http://fcior.edu.ruhttp://school-
95 PeeHne sKCrepuMEHTaTbHEIX collection.edu.ru

3a1a4 1o teMe "Pacrio3zHaBanue

OpraHN4YeCKUX COeTUHEHUN"

KonrponsHast pabora o Teme
96 " A30TCoIepIKaIie OpraHnIecKue

coenuueHus"

OCHOBHBIE IOHATUS XUMHH http://fcior.edu.ruhttp://school-
97 BBICOKOMOJIEKYJIAPHBIX COEIUHEHHUM collection.edu.ru

1 MCTOJbI UX CUHTEC3a —
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nojmmMmepusanus u
IIOJIUKOHACHCCAIIUA

98

IImacTMaccel. YTunuzanus u
nepepaboTka miIacTuka

http://fcior.edu.ruhttp://school-

collection.edu.ru

99

DJ1IacTOMEpbI: HaTYpaJbHbIN
CUHTETUYECKUE KayuyKku. Pe3nHa

http://fcior.edu.ruhttp://school-

collection.edu.ru

100

Bosiokna: HarypanbHbIe,
HMCKYCCTBCHHBIC, CHHTETHUYECKHUE.
[Tonumeps! cienraibHOTO
Ha3HAUYCHMUS

http://fcior.edu.ruhttp://school-

collection.edu.ru

101

[TpakTuyeckas padora Ne 6.
Pemenue skcnepuMeHTATbHBIX
3a1a4 1o teMe "Pacrio3zHaBanue
IUIACTMACC ¥ BOJOKOH"

102

O06o0011IeHNE U CHCTEMATH3ALIH
M3YUYEHHOI'0 Marepuasa 1o TeMe
"BricokOoMOIEKyYIApHbIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO
4acoB
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DJIEKTPOHHBIE

Beero (uudposrie)
o0pa3oBaTe/bHbIE
pecypchbl

Atom. COCTaB aTOMHBIX A/1ep http://fcior.edu.ruhttp://school-
1 . 1 collection.edu.ru

XuMuueckuit dyieMeHT. MI30Tombl

CTpoeHH e IEKTPOHHBIX 060I0YEK http://fcior.edu.ruhttp://school-
2 1 collection.edu.ru

daTOMOB, KBAHTOBBIC YHCJIa

Knaccn(ukalms XMMUYecKHX http://fcior.edu.ruhttp://school-
3 1 collection.edu.ru

3JIEMEHTOB (S-, P-, d-, f-a51eMeHThI)

PacripesiesieHHe 2IeKTPOHOB 110 http://fcior.edu.ruhttp://school-
4 1 collection.edu.ru

ATOMHBIM OpOUTAIISIM

DNEeKTPOHHBIE KOH(PHUTypaIlui aTOMOB http://fcior.edu.ruhttp://school-
5 3JIEMEHTOB B OCHOBHOM H 1 collection.edu.ru

BO30YXIEHHOM COCTOSTHUT

DeKTPOHHBIEKOHDHTYPALUHHOHOB. http://fcior.edu.ruhttp://school-
6 1 collection.edu.ru

DJIEKTPOOTPHULIATENTHHOCTh

[Tepuonuueckuii 3aKOH U http://fcior.edu.ruhttp://school-

I[Teproanyeckas cUCTeMa XUMHYECKHX collection.edu.ru
7 snemenTtoB J[. 1. Menpaeneena, cBs3b C 1

COBPEMEHHOM TEOPHUEN CTPOCHUS

aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB http://fcior.edu.ruhttp://school-
8 XUMHYECKHX 2IEMEHTOB U 00pa3yeMbIX 1 collection.edu.ru

MMM MPOCTHIX U CJIIOXKHBIX BEIIECTB 10

rpyIIaM U epruoaam

CHCTeMATH3AIMS i 0000IICH e 3HAHMIT http://f_(:lor.edu.ruhttp://school-
9 1o TeMe 1 collection.edu.ru

Bunper xumudeckoit cBsa3u. MexXaHn3MEBI http://fcior.edu.ruhttp://school-
10 00pa30BaHKs KOBAJIEHTHOH CBSI3H. 1 collection.edu.ru

Bonopoanasicssss.

MexXMOIEeKyIJIApHBIEB3aUMOICUCTBUS

BaneHTHOCTB 1 BaJIeHTHBIC http://fcior.edu.ruhttp://school-
11 BO3MOYKHOCTH aTOMOB. CBSI3b 1 collection.edu.ru

ANEKTPOHHOU CTPYKTYPbI MOJEKYJI C UX
F€OMETPUUYECKUM CTPOCHUEM
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12

HpeI[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIUHCHUAX: COCTaB U HOMCHKJIaTypa

http://fcior.edu.ruhttp://school-

collection.edu.ru

13

BeniecTBa MoJieKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS. THUIIBI
KPUCTAJNINYECKUX PEIIETOK U CBOMCTBA
BELICCTB

Touka Pocra./leMOHCTPaLMOHHBII
onbIT Ne 1 «Temneparypa ninaBieHus
BELIECTB C pa3HbIMU TUIIAMU
KPUCTANINYECKUX PEIETOK» ([aTunk

TeMIIepaTypsl IVIATHHOBBIHN, JaTIUK
TeMIIepaTypbl TEPMOTIApHBIH )

http://fcior.edu.ruhttp://school-

collection.edu.ru

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBneHne o0 KOJIOUIHBIX
pacTBopax

http://fcior.edu.ruhttp://school-

collection.edu.ru

15

Wctunnurnie PacTBOPLI: HACBIIICHHBIC U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatst

Touka Pocta. JIaGopaTopHblii onbIT Ne 1
«H3ydeHne 3aBUCIMOCTH PaCTBOPUMOCTH
BEIIECTBA OT TEMIIEPATyPhD»

JlabopaTopHbIii onbIT Ne 2
«ITepecwimennstii pactBopy (JlaTuank
TeMIIepaTypsbI)

http://fcior.edu.ruhttp://school-

collection.edu.ru

16

CriocoObl BBIpaKEeHUsI KOHIIEHTPALUT
pactBopoB. Touka pocra.
JlabopaTopnasi padora Ne 3
«OrnpeneneHue KOHIIEHTPALUH
BELIECTB KOJIOPUMETPUUECKUM 1O
karmOpoBouHOMY Tpaduky» (Jlatunk
ONTHYECKON IITIOTHOCTH)

http://fcior.edu.ruhttp://school-

collection.edu.ru

17

Pemrenue 3agad ¢ UCIIOIb30BaHUEM
HOHATHH '"'MaccoBas I0JIA
nn

pacTBOpEHHOTO BemiecTBa', "MoJIsIpHas
KOHIIEHTpauus"

http://fcior.edu.ruhttp://school-
collection.edu.ru

18

Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHMYECKUX BEILECTB

http://fcior.edu.ruhttp://school-
collection.edu.ru

19

CucreMmaruzanys 1 0000IeHNE 3HAHUN
10 TEME

http://fcior.edu.ruhttp://school-
collection.edu.ru



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KonrtponsHast pabora o Temam
"Crpoenue aroma. [lepuoanueckuii
3akoH u [lepuoanueckas cucrema

http://fcior.edu.ruhttp://school-

collection.edu.ru

20
XUMHUYECKHX djieMeHToB 1. 1.
Menaeneena", "CTpoeHue BelecTBa.
MHmuoroo6pa3ueseniecTs"
Knaccudukanus XuMU4ecKuX peaxkiui http://fcior.edu.ruhttp://school-
B HEOPraHMYECKOH ¥ OPraHWYecKOH collection.edu.ru
21 XUMHH. 3aKOH COXPaHEHHS MACChI
BEIIECTB; 3aKOH COXPaHEHUS U
MpeBpaLIeHUs SHEPTUU TTPU
XUMHUYECKHUX PeaKIMsIX
TennoBsie 3PEKTH XUMUIECKUX http://fcior.edu.ruhttp://school-
peakuuii. TepMoXuMHUUECKHE collection.edu.ru
ypaBHEHHS.
99 Touxka Pocra. JIleMOHCTpalimOHHbIN
skcniepuMeHT Ne 1 «Boinenenue u
MOTJIONIEHHUE TeIljIa — IPU3HAK
XUMUYECKON peakuum» (Jlaruuk
TEeMIIEPaTyphI)
Brruucnenus no ypaBHeHUSAM http://fcior.edu.ruhttp://school-
23 XUMHUYECKHX PEaKIUi 1 collection.edu.ru
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOMN peakinu, eé http://fcior.edu.ruhttp://school-
24 3aBHCHMOCTb OT Pa3IHYHEIX (PAKTOPOB. collection.edu.ru
Karanu3 u karaiu3atopsl
http://fcior.edu.ruhttp://school-
25 ['omoreHHBIE M TeTEPOTreHHBIEPEAKITUN collection.edu.ru
[TpakTrueckas padorta Ne 1 mo teme http://fcior.edu.ruhttp://school-
26 "BausiHKME pa3anuHBIX (AKTOPOB HA collection.edu.ru
CKOpPOCTh XUMHUYECKOW peakuu"
OGpaTHMbIE ¥ HEOGPATHMBIE PEAKLIH. http://f_cior.edu.ruhttp://school-
2 XHUMUYECKOE paBHOBECHE collection.edu.ru
[TpakTrueckas padota Ne 2 o Teme http://fcior.edu.ruhttp://school-
28 "BausHKME pa3anuHBIX (AKTOPOB HA collection.edu.ru
I10JIO)KEHHE XMMHUYECKOT0 paBHOBecHUs"
DIEeKTPONTUTHYECKAs JUCCOIHAITHSI. http://fcior.edu.ruhttp://school-
29 CuIbHBIE U CITa0ble 2TEKTPOITHTHL. collection.edu.ru

CreneHb TUCCOIMALINH,
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Touka Pocta. JIabopaTopHbIii onbIT Ne 3
«CHITbHBIC U CITA0bIe JIEKTPOIUTHDY
(JIaTguk 3IEKTPOIIPOBOTHOCTH)

30

Nonnoe npousseaenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BoaopoaHbIi
nokazatensb (PH) pactBopa. Touka
Pocra. JlabopaTopHblii onbIT Ne 4
«Omnpenenenve pH paznndHbIxX cpeny
(datuuk pH)

http://fcior.edu.ruhttp://school-
collection.edu.ru

31

I'mpponus coneit. Peaknuu,
IPOTEKAIOIINE B pacTBOpaX
3JIEKTPOJIUTOB.

Touka pocta. JIabopaTopHbIii onbIT NeS.
I'uaponus opraHuYecKux u
HEOPraHMYECKHX COCTMHEHUI.
Ompenenenne pH pacTBopoB coieit
(datuuk pH)

http://fcior.edu.ruhttp://school-
collection.edu.ru

32

[TpakTuyeckas pabora Ne 3 o Teme
"XUMHYECKUE PEAKIIUU B PaCTBOPAX
ANEKTPOJIUTOB"

Touka pocta. JlabopaTopHBIii ONIBIT
Ne 6 «B3aumopeiicTBrue THAPOKCHIA
Oapus ¢ cepHOM KucaoTo» ([aTumk
ANEKTPONPOBOJIHOCTH, 03aTOP 00bEMa
KHUKOCTH, OFOPETKA)

http://fcior.edu.ruhttp://school-
collection.edu.ru

33

OKI/ICJ'II/ITQ.HBHO-BOCCTaHOBI/ITe.HBHBIe
peakuuu. Baxkueiime oKuCIuTenu u
BOCCTAHOBHUTEIH.

Touxka Pocra. JIabopaTtopHbIii onbIT Ne
6 «M3yuenune peakuu B3auMOJCHCTBUS
CyJb(huTa HATPUS C IEPOKCUAOM
Bozopoaa» (Jlarunk Temmneparyps)

JlaGoparopHblii onbIT Ne 7
«3menenne pH B X0/1€ OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI
(Hdatuuk pH)

http://fcior.edu.ruhttp://school-
collection.edu.ru

34

MeTo 3J1eKTPOHHOTO (3JCKTOHHO-
HOHHOTO0) OayaHca

http://fcior.edu.ruhttp://school-

collection.edu.ru

35

DNEKTPOIN3 PACTBOPOB U PaCIIaBOB
BEILIECTB

http://fcior.edu.ruhttp://school-

collection.edu.ru
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http://fcior.edu.ruhttp://school-

36 PemennesagaupazmnyHbIXTUIIOB collection.edu.ru
http://fcior.edu.ruhttp://school-

37 Pemennesanaupa3nuyHbIXTUIIOB collection.edu.ru

CHCTeMATH3AIMS 1 0000IICH e 3HAHMIA http://fcior.edu.ruhttp://school-
38 " " collection.edu.ru

1o TeMe " XHUMUYECKUE PEaKLIUU

KoHTponbHast paboTa 110 TeMe http://fcior.edu.ruhttp://school-
39 Y — collection.edu.ru

ITonoxxeHrne HEMETAIJIOB B http://fcior.edu.ruhttp://school-

ITeproamdeckoil cucTeMe XUMHIECKHX collection.edu.ru
40 anemenTtoB JI. 1. Menpaeneesa u

O0COOEHHOCTH CTPOEHUS UX aTOMOB.

OU3NIECKUECBONCTBAHEMETAIIJIOB

AmnoTponusi HeMeTauIoB (Ha IpuMepe http://fcior.edu.ruhttp://school-
41 KHCII0posa, cepsl, Gpocdopa u collection.edu.ru

yriiepoa)

Boopot: nosyueHue, Gusnueckue u http://fcior.edu.ruhttp://school-
42 y collection.edu.ru

XUMUYECKHe cBorcTBa. [ uapumbt

["asiorensl: HaX0XkJI€HHUE B PUPOJIE, http://fcior.edu.ruhttp://school-
43 CHOCOOBI MONMyueHHns, QU3NUECKue 1 collection.edu.ru

XHMHYECKHE CBOMCTBA

I"anorenoBogopoasl. Baxxuelimme http://fcior.edu.ruhttp://school-
44 KHCIIOPOJICOEPIKAILME COETHHEHHUS collection.edu.ru

raJIOTeHOB

JlaGopaTopHble U IPOMBIIIIJICHHbIE http://fcior.edu.ruhttp://school-
45 CIIOCOOBI TIOIYYEHH S FaIOT€HOB. collection.edu.ru

[IpruMmeHneHne rajJoreHoB U ux

COEIMHEHU N

[Tpaktuyeckas pabora Ne 4. Pemenue http://fcior.edu.ruhttp://school-
46 SKCIIEPMMEHTAIIBHBIX 33/1a4 [0 TEME collection.edu.ru

"T"amorensr"

Kucnopon: naboparopHsie u http://fcior.edu.ruhttp://school-
47 IPOMBIIITIEHHBIE CIOCOOBI MOMYUEHHUS, collection.edu.ru

(du3nUecKre U XUMUYECKUE CBONCTBA.

O30H. [IpuMeHeHNEKUCIOPOAA U 030HA

http://fcior.edu.ruhttp://school-

48 Oxcupp! ¥ epOKCU/IBI collection.edu.ru
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http://fcior.edu.ruhttp://school-

49 PemennesagaupazmnyHbIXTUIIOB collection.edu.ru

Cepa: HaxoXJIeHHE B IPUPOJIE, http://fcior.edu.ruhttp://school-
50 CIIOCOOBI TONTyYeHH s, (pU3NUECKUE U collection.edu.ru

XHMHYECKHE CBOMCTBA

http://fcior.edu.ruhttp://school-

51 Ceposoziopoz, cymbhus! collection.edu.ru

Kucnopoaconepxaiiue coefuHeHUs http://fcior.edu.ruhttp://school-
52 cepbl. OCOGEHHOCTH CBONCTB CEPHOI collection.edu.ru

KHCJIOTHI

[TpakTuyeckas pabora Ne 5. Pemenue http://fcior.edu.ruhttp://school-
53 SKCTIEPHMMEHTAIBHEIX 337134 [0 TeMe collection.edu.ru

"Cepa u €€ coequueHus"

A30T: HaX0X/I€HNE B IPUPOJIE, http://fcior.edu.ruhttp://school-

CIIOCOOBI TIOYUCHUSI, PUINUECKHUE U collection.edu.ru

XHUMHYECKHE CBOMCTBA. AMMHAK,
54 HUTpUABL. Touka Pocra.

JlaGoparopHbliii onbIT Ne 8

«O0bpazoBaHue coeit aM-MOHUSI(

JlaT9uK 3IEKTPONPOBOJHOCTH)

Kucnoponcoaepxariue coeTMHeHUs http://fcior.edu.ruhttp://school-
55 a30ta. OCOGEHHOCTH CBOWCTB a30THOI collection.edu.ru

KHCJIOTHI

TIpHMEHeHH e a30Ta U €ro CoeHEHH. http://fcior.edu.ruhttp://school-
o6 A 5 collection.edu.ru

30THBICY100PEHUSI.

docdop: HaxOXKIEHNE B IPUPOJIE, http://fcior.edu.ruhttp://school-
- CIIOCOOBI TONTyYeHHs, (pU3NIECKUe U collection.edu.ru

XUMHUYecKue cBoricTBa. Dochubl u

dbochun

Oxcunpl pocdopa, http://fcior.edu.ruhttp://school-
58 dochopconepxkarye kucaorsl. Comn collection.edu.ru

(dhochopHOIt KUCTOTHI

Ipumenenne hocdhopa u ero http://fcior.edu.ruhttp://school-
59 y collection.edu.ru

coenunennii. DochopabieynoOpeHus

[TpakTuueckas padborta Ne 6. Pemenue http://fcior.edu.ruhttp://school-
60 3KCTIEPHMEHTAIBHEIX 337124 [0 TeMe collection.edu.ru

"A3o0t 1 pocdop u ux coequHeHUA"

VIepo/: HaX0KIeHHeE B IPHPOIE, http://fcior.edu.ruhttp://school-
61 collection.edu.ru
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¢du3nyeckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

Oxkcun yrinepona(ll), oxcun
yraepoaa(lV), yronbHast kuciora u eé
COJIH

Touka Pocra. JJaGopaTopHbIHONBIT Ne

http://fcior.edu.ruhttp://school-

collection.edu.ru

62 9 «B3auMoeiicTBrE N3BECTKOBOM

BOJIBI C YTIIEKHUCIIBIM Tazomy (JlaTumk

AIIEKTPOIPOBOAHOCTH, MarHUTHAS

MeIIanKa, Ipuoop AJIs MOTyISHUS

ra3oB iy anmnapar Kumnma)

http://fcior.edu.ruhttp://school-

63 Pemennesanaupa3nuyHbIXTUIIOB collection.edu.ru

Kpemuunii: HaxoxaeHue B Ipupoe, http://fcior.edu.ruhttp://school-
64 CHOCcOOBI MONMyueHHns, QU3NUecKue 1 collection.edu.ru

XUMHYECKHE CBOMCTBA

Oxkcun kpemuus(IV), kpemunesas http://fcior.edu.ruhttp://school-
65 ’ i

KHCJIOTA, CHITHKATEI collection.edu.ru

[IpuMeHeHne KpeMHUS U €r0 http://fcior.edu.ruhttp://school-
66 coeuHenuii. CTek10, ero nomydyeHue, collection.edu.ru

BHUbI CTCKJIAa

http://fcior.edu.ruhttp://school-

67 Pemennesanaupa3nuyHbIXTUIIOB collection.edu.ru

CHCTeMATH3AIMS 1 0000IICH e 3HAHMIA http://f_(:lor.edu.ruhttp://school-
63 " " collection.edu.ru

no teme "Hemeraiuib

KoHTponbHas paboTa 1o TeMe http://fcior.edu.ruhttp://school-
69 "HemeTayisr" collection.edu.ru

AHAJH3 Pe3ysIbTaToB KOHTPOJIBHOM http://fcior.edu.ruhttp://school-
70 i

paboTHI, KOPPEKITUS OMHNOOK collection.edu.ru

[TonoxxeHne MeTaJIIOB B http://fcior.edu.ruhttp://school-

ITeproamyeckoii cucTeMe XUMHIECKHX collection.edu.ru
71 3JIEMEHTORB.

OCOOEHHOCTUCTPOCHUSIIEKTPOHHBIX00

0JIOYEKaTOMOBMETAJIIIOB

OO6mwme puznueckre CBOMCTBA http://fcior.edu.ruhttp://school-
72 MeTasioB. [IpuMeHeHre MeTaIoB B collection.edu.ru
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Cnnasel MetaiioB. Koppo3us

http://fcior.edu.ruhttp://school-

73 collection.edu.ru

METaJIJIOB

http://fcior.edu.ruhttp://school-

74 Pemenue 3amay pa3nuvHBIX THIIOB collection.edu.ru

DJIEKTPOXUMHUYECKUH Psil HATPSIKEHUI http://fcior.edu.ruhttp://school-
75 MeTasoB. O6mIe Croco6b! OTyYeHHUs collection.edu.ru

MECTaJIJIOB

O6mras xapakteprucTuka MetauioB |A- http://fcior.edu.ruhttp://school-

rpymmnsl [leproandeckoii cucTeMsl collection.edu.ru
76 XUMHYECKHUX 3eMeHTOB. HaTpuii u

Kaluii: moiay4yeHue, pusndeckue u

XUMHUYECCKHUEC CBOﬁCTBa, MMPUMCHCHUC

MPOCTBIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ

O6mras xapaktepuctuka metayioB [A- http://fcior.edu.ruhttp://school-

rpynmns! [leproandeckoii cucTeMsl collection.edu.ru
77 XHMHUYECKUX JIEMEHTOB. Maruuit u

KaJIbIMIA: IOJy4eHue, PU3NUEcKue 1

XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

MPOCTBIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ

JKECTKOCTD BOJIBI M CIIOCOOHI €8 http://fcior.edu.ruhttp://school-
78 collection.edu.ru

yCTpaHeHUs

ATOMAHHMIL: TOTyUeHHe, GU3NIEcKHE 1 http://fcior.edu.ruhttp://school-
79 g collection.edu.ru

XUMHYECKHUE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U http://fcior.edu.ruhttp://school-
80 T'UIPOKCHIA ATFOMHHMS, collection.edu.ru

TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX

MIpUMEHEHNE

http://fcior.edu.ruhttp://school-

81 Pemenue 3amay pa3nuvHBIX THIIOB collection.edu.ru

[IpakTuueckas padborta Ne 7. Pemenue http://fcior.edu.ruhttp://school-
82 SKCTIEPUMEHTAIBHBIX 337124 0 TeMe collection.edu.ru

"Metamibl T1aBHBIX oArpynim"

OO1m1as xapakTepuCTHKA METAJIIOB http://fcior.edu.ruhttp://school-
83 nmo6ouHbIX moArpymnmn (b-rpyrmm) collection.edu.ru

[Tepuoauueckoit CHCTEMbI XUMUYECKHX

AJIEMEHTOB

du3nYecKre U XMMUYECKHEe CBOMCTBA http://fcior.edu.ruhttp://school-
84 XpOMa U €T0 COEMHEHMH, NX collection.edu.ru

MIpUMEHEHNE
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Baxwuelimme coelMHEHN Maprasiia.

http://fcior.edu.ruhttp://school-

85 [lepMaHraHaT Kajus, ero collection.edu.ru

OKHCIIMTENIbHBIC CBOMCTBA

dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA http://fcior.edu.ruhttp://school-
86 JKeJle3a M ero coeuHenui. [lomyuenue collection.edu.ru

Y IPUMEHEHHUE CTIJIABOB JKele3a

du3nvecKknue U XUMUYECKUE CBOMCTBA http://fcior.edu.ruhttp://school-
87 MeIH U e COeIMHEHHH, NX collection.edu.ru

MMPUMCHCHUC

du3nvecKknue U XUMUYECKUE CBOMCTBA http://fcior.edu.ruhttp://school-
a8 IIMHKA U €T0 COCIMHECHNUI, NX collection.edu.ru

MpUMeHEHHE. [ MIpOKCOKOMILIEKCHI

LIMHKA

[TpakTuyeckas pabora Ne 8. Pemenue http://fcior.edu.ruhttp://school-
89 SKCTIEPUMEHTAIBHBIX 337124 [0 TeMe collection.edu.ru

"MeTtasibl TOOOYHBIX TOATPYTI"

http://fcior.edu.ruhttp://school-

90 PemennesagaupazmnyHbIXTUIIOB collection.edu.ru

O0001IeHrE U CUCTEMAaTU3 AN http://fcior.edu.ruhttp://school-
91 M3y4eHHOTO MaTepHaa 1o TeMe collection.edu.ru

"Meramibr"

KoHTposIbHAs paGoTa 110 TeMe http://fcior.edu.ruhttp://school-
92 "Metamis" collection.edu.ru

AHaIN3 Pe3yJIbTaTOB KOHTPOJIBHOI http://fcior.edu.ruhttp://school-
%3 paboThI, KOPPEKIIHS OMIUOOK collection.edu.ru

Ponb xumum B oOecrieueHrN http://fcior.edu.ruhttp://school-
94 YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA. collection.edu.ru

Ilousarue o HAayYHBbIX MCTOAAaxX

HNCCIICAOBAHUS BCIICCTB

HayuHble npuHIIMIIBI OpraHU3aluu http://fcior.edu.ruhttp://school-
95 XUMHYECKOr0 MPOU3BO/ICTBA. collection.edu.ru

HpOMBIH_UIGHHBIe CHOCO6BI MMOJIYyUYCHU A

Ba)KHEUIIINX BEIIECTB

XHWMHUYECKOE 3arpsi3HEHUE http://fcior.edu.ruhttp://school-
96 OKPYKAarOIIeH CPEJIbl U €ro collection.edu.ru

MTOCJIEICTBHS

XUMHS ¥ 310pOBbE YeJIOBEKA. http://fcior.edu.ruhttp://school-
97 collection.edu.ru

JlekapcTBEeHHBIE CpelICTBA
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Xumus nuiy. Poinb XuMu# B
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98 . 1 collection.edu.ru

oOecIieueHny MUIEBOI 0€30IIaCHOCTH

KocMeTrueckne n napomMepHsie http://fcior.edu.ruhttp://school-
99 1 )

cpencTBa. beitoBas XuMust collection.edu.ru

XuMuUs B CTPOUTENBCTBE. BaxHeiime http://fcior.edu.ruhttp://school-
100 CTPOMTENBHBIE U KOHCTPYKIIHOHHBIE 1 collection.edu.ru

MaTepHaIbl

XUMHUS B CETBCKOM XO3SUCTBE. http://fcior.edu.ruhttp://school-
101 Oprannyeckne U MUHEPATbHBIE 1 collection.edu.ru

ynoOpeHus

CHCTeMATH3AIMS i 0000IICH e 3HAHMIT http://f_cior.edu.ruhttp://school-
102 1 collection.edu.ru
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