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Pa3nea 1. Teoperuyeckue
OCHOBBI OPraHMYeCKOI
XMMMH -3 yaca

XUMUU; eé
3HAUECHUE B

[Ipenmer
BO3HUKHOBECHHUE,

OpPraHUYECKOMN
pa3BUTHE W
NOJIyYeHUH HOBBIX BEIIECTB M MaTepHaJIOB.
Teopust cTpoeHHsI OpraHMYECKUX COSUHEHUN A.
M. bymiepoBa, €€ OCHOBHBIC IIOJOXKEHUS.
CTpyKTypHBIE bopmyIbl OpraHUYECcKUX
BeniecTB. ['omonorus, uzomepus. Xumuueckas
CBS3b B  OPraHUYECKHUX

OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJ1accuuKau
OpraHUYECKUX BELIECTB. Homenkiarypa
OpraHWYECKUX COEOUHEHUH (CucTeMaTH4ecKasi)
U TPUBHAJIBbHBIE  HA3BaHUS  BaXKHEHUIIUX
peAcCTaBUTENEH KJIaCCOB OpraHUYECKUX
BEILIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl HU3yYECHUS
BEILIECTB U MX MPEBpALICHUN: 03HAKOMJICHUE C
oOpa3uamu OpraHUYECKUX BELIECTB U
MaTepHajlaMd Ha HX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPTaHUYECKUX BELIECTB, HAOIIOJEHUE
U ONHCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
[PEBPALEHNUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuu  (TUIaBieHUE, OOyTJMBaHUE U
TOPEHHUE).

COCIUHEHUAX  —

— YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOLLIECHUM
MEX/1y YUUTEIEM U €T0 YUEHUKAMU,
CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSTHIO
yyaluMucs TpeboBaHNN U MPOChO yuuTens,
MPUBJIEYEHUIO UX BHUMaHUs K 00CyKJaeMoi Ha
ypoke uH(popMaluu, akTUBU3aLUN UX
MO3HABATEJIbHOM IEATENbHOCTH; — OOYXKIEHNE
ITKOJILHUKOB COOJTFOIaTh HAa YPOKE
00LIEeNPUHATHIE HOPMBI TIOBEJICHHU S, TpaBUiIa
00LIeHNUS CO CTapUIMMHU (YUUTENIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHIUIIBI
yueOHOM TUCIUIIMHBI U CAMOOPraHu3aluu; — —
IIPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM
paboThI yyaIlUXCcs: NHTEIUIEKTYalbHBIX UID,
CTUMYJIUPYIOIIUX [T03HaBATEIbHYI MOTHBALMIO
IIKOJIbHUKOB; AUJAKTUUECKOTO TeaTpa, Iie
IIOJIy4E€HHBIE Ha YPOKE 3HaHUs OOBIIPHIBAIOTCS B
TeaTpaJIbHBIX IOCTAHOBKAX; AUCKYCCHUH,
KOTOpbIE JAIOT YYalllUMCsl BO3MOXKHOCTb
pUOOPECTH ONBIT BEAEHUS KOHCTPYKTUBHOTO
JIajiora; rpynrnoBoil paboTel UM paboThl B
napax, KOTOpbI€ yyaT IIKOJIbHUKOB KOMaH/IHOM
paboTe U B3aUMOAEUCTBUIO C IPYTUMH JE€TbMU;




Pa3nen 2. YriaeBoaopoasi — 13
4acoB

AnKaHbI: COCTaB u CTpPOCHUE,
FOMOJIOTHYECKHM psaa. Meran U 3taH  —
IIPOCTEHUIIINE IIPEACTaBUTEIIN AJIKaHOB:

bu3uYecKrue U XUMHUYECKHE CBOWCTBA (peakiuu
3aMelIeHUs U TOPEHUs), HAXOXKEHHE B MPUPOJIE,
MOJIyYEHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB 51 CTPOECHHUE,
TOMOJIOTUYECKUM psifi. DTWIEH W NPONUIEH —
MPOCTEUIIINE MIPEACTABUTEIIN AJIKEHOB:

(bl/IBI/I‘{eCKI/Ie U XHMMHMYECKHE CBOMCTBA (peaKHI/II/I
TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATAlINH,
OKHCJICHHUA H HOHI/IMepI/IBaIII/II/I), MMOJIYUYCHUC U

IPUMEHCHHE.

AJIKaueHBbl: Oyranuen-1,3 u
MeTUIOyTanaueH-1,3:  CTpoeHHWe, BaKHEHUIIUE
XUMHUYECKHE CBOIiCTBa (peaxuust

nonuMmepuzannn). lloyyeHue CHUHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUN PSA. ALETUIIEH — MPOCTEUIINI
IIPEACTABUTENb AJIKMHOB: COCTaB, CTPOECHUE,
dusznueckre U XMMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHMS, TaJOTC€HUPOBAHUSA, TMIApaTalllH,
TOpPEHHUsI), MOJTyYCHUE U TPUMEHEHHE.

Apenbl.  beHzon: coctaB, CTpOEHHE,
dusnueckre U XMMUYECKHUE CBOMCTBA (peakiuu
rajoreHUupOBaHUSI U HUTPOBAHUS), MOJTYyUYCHUE U

MPHUBJICYCHIEC BHUMAHUS [ITKOJIbHUKOB K
[IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3anus ux padboTsl ¢
MOJIy4aeMOU Ha YPOKE COLMATBHO 3HAYUMOU
uH(pOpMaIMeH — MHUIUUPOBAHUE €€
00CYXX/ICHUS, BBICKA3bIBAHHS YUAITUMUCS CBOCTO
MHEHHUS TI0 €€ TIOBOJIY, BBIPAOOTKH CBOETO K HEH
OTHONICHHMSI; — HCITOJIb30BAHUE BOCTTUTATEITHHBIX
BO3MOYHOCTEH CoJiep)aHUs yIeOHOTO TIpeIMeTa
4yepes IEMOHCTPAITUIO JICTSIM TPAMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHUS,
MIPOSIBJIICHUS YEITOBEKOIIO0US U
T0OpOCEPICUYHOCTH, Yepes3 moa00p
COOTBETCTBYIOIINUX TEKCTOB ISl YTCHHUS, 3a/1a4
JUTSL PEIICHHUS, TTPOOJIEMHBIX CUTYAI|H JITs
00CYXICHHS B KJIacce;




npuMeHenue. loayon: cocmas,  cmpoeHue,
Quzuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOJYUeHUe U
npuMeHeHue. TOKCUYHOCTH apEHOB.
I'enetnueckas CBsI3b MEXIY YIVIEBOAOPOJAMH,
OpUHAJICKAIIUMHE K Pa3JIMYHBIM KJlaccaM.
[IpupoaHbie HUCTOYHUKH YTIEBOAOPOJIOB.
[Ipupoauslii ra3 W NoOMyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoOsbl
nepepaboTKu  HEPTU: TEPEeroHKa, KPEKUHT
(TepMUYECKUN, KATaUTUYECKUI), MHUPOJIU3.
[IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE
B IIPOMBILIEHHOCTH U B ObITY. KaMeHHBIH yronib
U MIPOJIYKTHI €ro nepepaboTKu.
OKCHEpUMEHTAIBHBIE METOAbl HU3Y4YCHUS
BEUIECTB U UX IPEBPALLCHUI: O3HAKOMIICHHE C
oOpa3namM IUIACTMAcC, KAaydyKOB U PE3HHBI,

KOJUJIEKIINH «HedT1b» u «YT0oJIbBY,
MOJICTTMPOBAHUE MOJIEKYJI YIJIE€BOJOPOAOB U
rajjoreHONPOU3BOIHBIX, MPOBEJICHUE

IPAKTUYECKON pabOThI: MONTyYeHHE OSTUJICHA H
WU3yYECHHUE €r0 CBOWCTB.

Pacuérnbie 3anaumn.

Brpruncnennss mo ypaBHEHHMIO XMMHYECKOUN
peakiuu  (Maccbl, 00BEMaA,  KOJMYECTBA
VICXOJHOTO BEIIECTBA WJIW MPOJYKTA PEAKIIUH T10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO




nu3 HNCXOOHBIX BCIICCTB 501041 IMPOAYKTOB

peakiun).
Pa3)1eJ1 3. Hpe JICJIBHBIC OJHOATOMHBIC CHI/IpTBI. K IOJIYYCHHUIO 3HaHI/H71, HaJIa>XUBaHUIO
Kuciopoacoaepxamme MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUH B

OpraHuYecKue coeMHeHusI —
13 yacoB

MeraHonl ¥ 3TaHON: CTpOeHHE, (U3UYECKUE U
XUMHUYECKHE CBONCTBA (peakiMu C aKTUBHBIMHU
raJIoreHOBOJOPO/IaMH, TOpPEHHUE),

Bopoponneie  cBs3m MEXAYy
MOJIEKYJIaMU CIUPTOB. JleMCTBHE METAaHOJIA U
3TaHOJIa HA OPraHU3M 4YeJIOBEKa.

MCTallllaMH,
IMPUMCHCHUC.

MHoroaTroMHbI€ CIIUPTHI. OTUICHTINKONIb U
TJIMOCPUH:
XUMHUYCCKHUC

CTPOCHHE, buzndeckue u
CBOMCTBa (B3aMMOJICHCTBHE CO
IIEJIOYHBIMU METaJJIaMH, KAU€CTBEHHAs PEaKLIUs
HA MHOTOaTOMHbIe chupThl). [lelicTBue Ha
opraHu3M uesnoBeka. [I[puMeHeHue rimuepuHa u
ATUJIEHTJIUKOJIS.

®deHoM: CTpOCHUE MOJEKYJbI, (hU3NIEeCcKre
U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (heHOIIA.
[Ipumenenue dhenHona.

Anpnerunsl
aneTagbIerui;

U Kemowvl. DopMaIbACTH]I,
CTpoeHue, (U3UYEeCKue U
XAMHYECKUE CBOWCTBA (PEaKIMH OKUCJICHUS H
BOCCTAHOBIICHUS,  KAa4eCTBEHHBIC  PEaKIIHNHN),
MOJTy9CHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpECIbHBIE KapOOHOBHIE
KACTOTHl. MypaBbMHAsT W YKCYCHAasi KHCIIOTHI:
cTpoeHue, (HU3NIECKUE U XUMHYECKUE CBOWCTBA

KJIacce, IIOMOTAl0T YCTaHOBIICHUIO
n0OposKenaTenbHO atMochepbl BO BpeMs
ypoKa; — opranu3anus medcrsa
MOTUBHUPOBAHHLIX U 3PYAUPOBAHHBIX YUAIIUXCA
Haa X HECYCIICBAIOIIMMU OJHOKJIACCHUKAMMU,
JIAFOIIETO IKOJIBHUKAM COIMATbHO 3HAYUMBIN
OIIBIT COTPYAHUYECTBA U B3aMHOU IIOMOIIH, —
WHUIUUPOBAHHUE U MMOJICPIKKaA
HUCCIEN0BATEILCKON NEITEIHLHOCTH IIKOJILHUKOB
B paMKax p€ajiu3alilii UMW HHANBUAYAJIbHBIX U
TPYIIIOBBIX UCCICAOBATCIIBCKUX ITPOCKTOB, YTO
JacT MIKOJIbHUKAM BO3MOXHOCTb ITPHOOpPECTH
HABbIK CAMOCTOSITENIbHOTO PEIICHUS
TEOPETUYECKON MPOOIIeMbI, HaBBIK
reHepupoBaHus U 0(hopMIIeHUST COOCTBEHHBIX
UJeH, HaBbIK YBAKUTEIIHLHOTO OTHOIIICHUS K
YYXKUM UJIESM,




(cBolicTBa, oOLIME NI Kjacca KUCIOT, PEaKIUs
sTepUPUKALMU), TOIYYEHUE U NPHUMEHEHHE.
CreapuHoBasi M  OJICMHOBas KHUCJIOTBHl  Kak
NPEICTaBUTENN BBICHIUX KapOOHOBBIX KHUCIOT.
Mpbuia Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE JEUCTBHE.

Cnoxnble 3(Qupbl Kak  MIPOU3BOJIHBIE
KapOOHOBBIX  KHUCJIOT. ['MApOAM3  CIOXKHBIX
s¢upos. Kupsl. ['uaponus xupos. [Ipumenenue
XKUpoB. bronornyeckas posib KUPOB.

YrneBoasl: COCTaB, KJaccuduKkaus
yriaeBojoB (MOHO-, AM- U MOJIUCAXapHJIbI).
['moko3a —  mpocrewmuii  MOHOCaxXapwmi:

O0COOEHHOCTH CTPOEHUSI MOJEKYJIbI, (hU3ndecKue
U XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE C
ruapokcugom meau(ll), okucienne aMmmMuayHbIM
pactBopoM okcuaa cepebpa(l), BoccranoBicHue,
Opo’KeHHE TIIIOKO3bl), HaXOXJEHHUE B MPUPOJE,
IPUMEHEHHE, Ounonoruyeckas pOJIb.
®otocuHTe3. pyKTO3a KAaK U30MEP IIIFOKO3BI.
KpaxmMan u wuemitono3a Kak HOpUPOIHbBIE
nonuMmepsl. CTpoeHre Kpaxmalia U UEJUTHOTI03bI.
du3nyeckue U XMMHUYECKHE CBOMCTBA Kpaxmalia
(TuapoJiu3, KaueCTBEHHAsl PEaKIUs C UOJOM).
OKCNEPUMEHTAIIbHBIE METOJbl U3yUYECHUS
BEIIECTB W HX MpPEBpalleHUN: MNpOBEACHUE,
HAOIIOJICHUE U OINKCAaHUE JEMOHCTPALMOHHBIX




OMBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC
peakiuu OJHOATOMHBIX CIHUPTOB (OKHUCJICHUE
staHona okcugom wmeau(ll)), MHOroaToMHBIX
CIIUPTOB  (B3aMMOJCHCTBUE  TJIMIIEPUHA  C

TUIPOKCUIOM meau(ll)), aJTbICTUIIOB
(OKHCJICHHEe aMMHAYHBIM PAcCTBOPOM OKCHJIa
cepeopa(l) u TUAPOKCUIOM meau(1l),

B3aUMOJICHCTBUE Kpaxmajia C HOJIOM),
IPOBEJICHUE TMPAKTUYECKON paboOThI: CBOKCTBA
pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuétnrle 3agaun.

Beruuciienuss Mo ypaBHEHUIO XUMHYECKOU
peakiuu (macch, 00BEMa, KOJIMUEeCTBa
MCXOJITHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIUH I10
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
M3  HCXOJHBIX BEIIECTB WA  IPOIAYKTOB
PEaKIIUN).

Pa3znen 4. A3orconepxamme
OpraHuYecKue coenHeHust —
3 gaca

AzoTcoaepxkanme OpraHUYecKue
COCJTUHEHUS.
AMUHOKHUCIIOTEI KaK amdoTtepHbIe

opranuyeckue coeauHeHus. dusznueckue u
XUMUYECKHE  CBOMCTBA  aMUHOKHUCIOT  (Ha
npuMepe TuluHa). buonormueckoe 3HaYEHHE
aMHHOKHCIIOT. [lenTuasr.

benkn KakK IIPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS.
[IepBuuHas, BTOpUYHAS W TPETUYHAS CTPYKTypa




O0enkoB.  XHMMHYECKHME  CBOMCTBA  OEIKOB:
TUIPOJIN3, JeHATypaIus, KauyeCTBCHHBIE
peaKkIuu Ha OeJKU.

OKCHEpPUMEHTAILHBIE METOABl HM3YYCHHS
BEIICCTB W HWX IMPEBpAIllCHUI: HAOJIOJICHUE W
OIMCAHHE JEMOHCTPAIMOHHBIX
JIeHATypaIus OCJIKOB MPU HArPECBaHHH, [IBETHHIC
peakiuu OeJKOB.

OIIBITOB:

Pazpea 5.
BbicokomoJieRy IsipHbIe
coeIuHEeHHus — 2 Jyaca

OcHOBHBIE TTOHSTHUS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
NOJIUMEP,  CTPYKTYpPHOE  3BEHO,  CTENEHb

NOJIMMEPHU3ALINN, CPEIHSASI MOJIEKYJIsIpHasl Macca.
OcHOBHbIE METObI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI —
NOJIMMEPHU3ALINS ¥ TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIbHBIE METOJbl HU3y4YECHUS
BEILIECTB U MX MPEBPALICHUN: 03HAKOMIICHUE C
oOpasllaMi TPHUPOAHBIX W  HCKYCCTBEHHBIX
BOJIOKOH, TIACTMACC, KayYyKOB.

[Touck napOopManuu 00 aTbTePHATUBHBIX
MCTOYHUKAX SHEPTUH, paboTa B IpyIax.
BocnuTtanue Ha npuMepe JTMYHOCTEH yueHbIX A.
bekkepens.

-BKJIFOUEHHE B YPOK UT'POBBIX MPOLIEAYP,
KOTOPBIE TOMOTAIOT MOJAECPKATh MOTUBALIUIO --
0(hOpPMIICHHBIM B paboTax Ipyrux
ucclieaoBaTesnei, HaBbIK MyOJIMYHOTO
BBICTYIICHUS NIEpe]] ayIMTOPHUEH,
apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKHU
3pEHUs.

11 ko

Paznea 1. Teopernueckue
OCHOBBLI XuMuM -13 yacos

XUMUYECKUH 371eMeHT. AToM. Sipo aToma,
HU30TOIIbI. DNIeKTpOHHAs 000JI0YKa.
DHepreTuYecKue ypoBHU, OAYPOBHU. ATOMHBIE
opbutanu, S-, p-, d- snmemeHtel. OCOOCHHOCTH
pacnpeaeneHus JJICKTPOHOB [0 OpOUTaIsAM B

— YCTaHOBJICHHUE JOBEPUTEIIbHBIX OTHOIIECHUI
MEX]y YIUTEIEM U €ro yYeHUKaMH,
CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCIIPUSATHIO
y4aiuMucs TpeboBaHUN U TPOCKO yuuTess,
NPUBJICUEHUIO UX BHUMaHUS K 00CyKaaeMoil Ha
ypoke UH(OpMAaIK, aKTUBU3ALMH UX




aTOMax 3JIEMEHTOB MEPBBIX YETBHIPEX MEPHUOJIOB.
DneKTpOoHHAs! KOH(UTypalus aTOMOB.
Ilepuonnueckuit 3akoH u llepuoanyeckas
cUCTEMa XUMHYeCKuX daemeHtoB J[. W
MengeneeBa. CBA3b NEPUOIUUYECKOTO 3aKOHA U
[Tepuonnueckoit CHUCTEMBI XUMHUYECKUX
anemeHToB Jl. 1. MenneneeBa ¢ COBPEMEHHOMN
TEOpUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH
M3MCHCHHSI CBOMCTB XHMHUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMHU TIPOCTHIX M CIIOKHBIX BEIIECTB
o rpynmaM ¢ [epuojaM.  3HAYEHUE
MEPUOUUYECKOTO 3aKOHA B Pa3BUTHUU HAYKU.
Ctpoenue BemecTBa. XUMHUYECKAs] CBS3b.
Bunpl  xumMudeckoir  cBsizM  (KOBaJICHTHAas
HEMOJISIPHAS u MOJISIpHAs, HOHHas,
MeTajuiMdeckas). MexaHu3Mbl — 00pa3oBaHUS
KOBAJICHTHOM XUMHYECKOH CBsI3M (OOMCHHBIA H
JIOHOPHO-aKIENTOPHbIN). BoaoponHas CBs3b.

BanentHOCTB. DIIEKTPOOTPUIIATEIBHOCTb.
Crenenn okucneHus. MOHBI: KATHOHBI 1 aHHOHEI.

BemecrBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHHUH. 3aKoH
IIOCTOSIHCTBA  COCTaBa BCIIICCTBA. Tunbl
KPUCTAUNIMYECKUX  PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUMA KPUCTAUIMYECKOU
PELIETKMU.

Iloustue 0 AUCIICPCHBIX CHUCTCMaAX.

MIO3HABATEIBHOM eI TeIBHOCTH; — HOOYXICHHE
IIKOJIbHUKOB COOJIONATh Ha YPOKE
00LIEeNPUHATHIE HOPMbI IOBEJCHMUSI, ITpaBUiIa
001IeHNs CO CTapUIMMHU (YUUTENIIMHU) U
CBEpPCTHUKAMHM (LIKOJIbHUKAMH ), TPUHIUIIBI
y4eOHOM TUCIUILIMHBI U CAMOOPraHU3aluu; —
IPUBJIEYEHNE BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCleKTy U3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3alus ux padboTsl ¢
M0JIy4aeMOM Ha ypoKe COLMaIbHO 3HAYMMON
uH(popMaluel — MHULUUPOBAHUE €€
00CYXJIEHUS, BBICKa3bIBaHHSI YUALIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJY, BHIPaOOTKU CBOETO K HE
OTHOIIEHHMSI; — UCIIOJIb30BAHUE BOCITUTATEIbHBIX




HctraHbIE M KOJUIOMAHBIE pacTBOpPHL. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX
coequHeHur. HomeHknaTtypa HEOpraHUYECKHUX
BEILECTB. ['eHeTHUecKasi CBSI3b HEOPTaHUYECKUX
BEILECTB, MPHUHALICKAINUX K  PA3IUIHBIM
KJIacCaM.

Xumuueckass peaknus. Knaccudukarms
XUMUYECKUX pEaKUuii B HEOPraHWYECKOW U
OpPraHWYeCKOW XHWMHHM. 3aKOH COXpaHEHHUs
Macchl ~ BEHIECTB, 3aKOH  COXpPaHEHUs U
NpEBpPALIEHUsT  JHEPIUM NpPU  XUMHUYECKUX
peakuusx.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT
pa3nuuHbeIX (pakTopoB. OOpaTHMble peakLuu.
Xnmuueckoe paBHoBecHue. PaKTOPBI, BIUAOLINE
Ha  COCTOSHHE€ XUMHUYECKOTO  PaBHOBECHS.
[Tpuaumn Jle larense.

DIIEKTPOITUTHYECKAS JTUCCOITHAIIHS.
CuinpHble ® crnabwle  anekTponuThl.  Cpena
BOJIHBIX pacTBOpPOB BEIIIECTB: KHCIas,

HEUTpaJIbHAS, LIEJIOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxKuuu.
OKCNEPUMEHTAIIbHBIE METOJbl U3yUYECHUS
BCIIECTB M UX IMPEBPALICHUN: JEMOHCTPAaLHs
tabnuy «llepuonnueckas cucteMa XMMHUYECKUX




anemenToB JI. M. MenneneeBa», wu3yuyeHue
MOJEIIEeH KPUCTAJUIMYECKUX PELIETOK,
HA0JII0IEHUE U OMHUCAHUE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCUIA
BOJOpPOJIa B  MPHUCYTCTBUM  KaTalu3aropa,
ONpeJeIeHHe Cpelbl pPacTBOPOB BEIIECTB C
OMOIIBIO YHUBEPCAIBHOTO UHAMKATOPA,
peakiuu  HMOHHOTO  OOMEHa), TPOBEJCHUE
NpakTU4YecKoil paldoThl «BnusHue pa3nUUHBIX
($aKTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIIUm.

PacuétHrle 3agaun.

Pacuétel mO ypaBHEHUSM XHUMHUYECKUX
peakuuii, B TOM 4YHUCJIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C KCIOJIH30BAHUEM IOHATHUSA
«MaccoBast 10JIsl BEIIECTBAY.

Pa3znen 2. Heoprannueckast
xumui -20 yacoB

Heopranuueckasi XuMust

Hemeramner.
[Tepnoanueckoit
snemenToB JI. 1. MeHneneeBa U OCOOCHHOCTH
cTpoeHuss aTtoMoB. Dusznyeckne CBOMCTBA
HEMETAJJIOB. AJIJIOTpONHUS HEMETauioB  (Ha
npuMepe  Kuciopona, cepbl, ¢ochopa H
yTJIeposa).

XUMHYECKHUE CBOMCTBA BOKHEUIINX
HEMETAJUIOB (TaJlOTeHOB, Cephl, a30Ta, dhocdopa,
yriaepoia W KpPEeMHHUA) U HUX COEIUHEHUH

IlomoxxeHne HEMETAIIOB B

CHUCTCEMC XUMHUYCCKNX

JEMOHCTpAIHSI ICTSM [TPUMEPOB
OTBETCTBEHHOTO, I'PaXKIaHCKOTO TIOBEICHHUS,
NIPOSIBJICHUS YEIIOBEKOIIO0US 1
JT0OpOCEPICUHOCTH, Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS, 33724
JUTSL PEeUICHHUS, TIPOOJIEMHBIX CHUTYAIUH IS
00CyX/IeHUS B KJIacCe; — IPUMEHEHHE Ha YPOKE
UHTEPAKTHBHBIX (DOPM pabOThI yUaHXCS:
WHTEJUICKTYaIbHBIX UTP, CTUMYJIUPYIOIIHX
MO3HABATENbHYI0 MOTHUBAIIUIO ITKOJIHbHUKOB;
TUIaKTUYECKOTO TeaTpa, e MoTyuYeHHbIe Ha
ypOKe 3HaHUS OOBITPBIBAIOTCS B T€ATPATBHBIX
MOCTAHOBKAX; IMCKYCCHI, KOTOPBIE IAIOT
yUYalIMcsi BO3MOKHOCTh TPUOOPECTH OTIBIT




(OKCcHIOB, KHUCJIOPOJICOIEPKALINX KHCJIOT,
BOJOPOJHBIX COSTUHEHHUIN).

[IpumMeHeHne BaXHEMIIUX HEMETAJUIOB H
UX COCIMHCHUM.

Metannbl.  Ilonoxxenue  MeETalUIOB B
[Tepuonnueckoit CHUCTEME XUMHYECKHUX
snemeHTtoB J[. M. MengeneeBa. OcoOCHHOCTH
CTPOCHHSI  DJIEKTPOHHBIX O00OJOYEK aTOMOB
meramuioB.  OOmme  Qusnueckue  CBOWCTBa

METaJlIO0B. Crnasel METAJIJIOB.
DNEeKTPOXUMUYECKUI pan HaIpsHKEHAN
METaJlIO0B.

XUMHUYECKHE CBOMCTBA Ba)KHEHMIIIMX
METaJUIOB (HATpUH, KaJlUi, KaJdblUi, MarHuM,
ATIOMUHUM, IUHK, XpOM, >K€JIe30, MEIb) U HX
COE€IMHEHUH.

OO6mue crmocoObl TOJYYCHHUS METAILIOB.
[IpuMeHeHNE METAIIJIOB B OBITY U TEXHHUKE.

OKCNEpUMEHTAIBHBIE METOJIbl  U3yYEeHUS
BEIIECTB M WX IMPEBpALICHUN: H3Y4YECHUE
KOJUTEKIUK «MeTauibl U CIUIaBbl», 0OpasIoB
HEMETAUIOB, PEIIEHHE HSKCIEPUMEHTAJIbHBIX
3ajad, HaOJIFOIEHNE 5 OIMCaHuE
JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3aMMOJICUCTBUE THIAPOKCHAA QIIOMHHUS C
pacTBOpaMu KHCJIOT U IIEJI0YEH, KAYECTBEHHBIC
peaKIuM Ha KAaTHOHBI METAJLJIOB).

BEJICHUs KOHCTPYKTUBHOI'O AMAJIOTA; IPYIIIIOBOM
paboThl uiaK paboTHI B Mapax, KOTOPHIE ydaT
HIKOJIPHUKOB KOMaHIHOH paboTe
B3aUMOJCHCTBUIO C JPYTMMU JETbMU;




PacuéTHrle 3agaun.

PacuéTel Maccel BemiecTBa MM O00BEMa
ra3oB II0 HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJTHOTO M3 y4aCTBYIOIIUX B
peaKIuu BeIIeCTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBAa BEIIECTBA) IMPOJAYKTOB PEaKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET IPUMECH.

Pazgen 3. Xumus u sku3ub - 4
yaca

XuMHA U )KU3Hb
Ponb o0ecrieyeHun
JKOJIOTMYECKOM, DHEPreTUYECKOM U IHUIIEBOU

0€301acHOCTH, Pa3BUTHH MEIUIMHBL. [loHsATHE O

XUMHUHU B

HAyYHBIX METOJAxX TO3HAHUS BCIICCTB U
XUMHYECKUX PEAKITHIA.

[IpencraBnenuss 00 OOMmMUX  HAayYHBIX
TIPHHIIAITAX TIPOMBIIIIJICHHOTO TOJTYYCHUS

Ba)KHEUIIUX BEIIECTB.
UenoBek B MUpE BEIECTB U MaTEpUAIOB:

BayKHEUIINE CTPOUTEIIbHbBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepHUaibl, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaibl IS SJIEKTPOHUKH,

HaHOMAaTEPHaJIbl, OPraHUYCCKUEC U MUHEPAIbHBIC
yIOOpEHUSI.

XuMHsS W 3J0pOBbE UYEJIOBEKA: IIPaBHIIA
UCIIOJIb30BaHMUS JICKAPCTBEHHBIX IIPENaparos,
paBUIIa 0e301acHOro UCIIOJIb30BaHUS

npemapaToB OBITOBOM XWMHUU B TOBCEIHEBHOMN

— BKJIIOYEHHUE B YPOK UTPOBBIX MPOLIEYP,
KOTOPBIC TOMOTAIOT MOJICPKATh MOTHBAIIUIO
JIeTe! K MOJTYyYECHHIO 3HAHUM, HaJaKUBAHUIO
MO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIIEHU B
KJIacce, MOMOTalOT YCTaHOBJIEHUIO
noOpoxenareabHON aTMocdepsl BO BpeMst
ypoKa; — opranu3anus medcrsa
MOTUBHPOBAHHBIX U 3PYAUPOBAHHBIX yHAITUXCS
HaJl UX HEYCIEBAIOIIUMH OJTHOKJIACCHUKAMH,
JTAIOLIErO KOJbHUKAM COLIMAIBHO 3HAYUMBIN
OIIBIT COTPYAHUYECTBA U B3AMMHOW [TOMOIIIY;




ZKH3HU.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XMMHWU HA BA30OBOM VYPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYaIOLIMMUCS MPOTrpaMM CPEIHEro OOIero
oOpazoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TpeAMEeTHbIM). HayuHo-MeToauueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3YIbTATOB OCBOCHHUS MPOTpaMM CpeHEro oOIero oOpa3oBaHUs SBISETCS CHUCTEMHO-IEATCIbHOCTHBIN
OAXO/.

B CoOTBETCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHusl BbIICIICHbI CIEYIOIINE COCTABISIONINE:

- OCO3HaHHE OOYYAIOUIUMHUCS POCCUHUCKOW TPaXJTAaHCKOM HUIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIPEICIICHHIO;

- HaJIM4le MOTUBALIMK K OO YUYECHHUIO;

- IeJICHANpPaBICEHHOE pa3BUTHUE BHYTPEHHUX YOEKJACHHM JUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUUYCCKUX TPAAUINK 0a30BOM HAYKH XUMUU;

- TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEU JESATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MIPUCYIIUMU [EJTOCTHON CUCTEME XUMHUUECKOTO 00pa30BaHMUS;

- HaJTM4Ke MPABOCO3HAHUS IKOJOTHYECKON KyIbTYPhI U CIIOCOOHOCTHU CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUSI MpeaMera «XUMHUS» JOCTUTAIOTCSd B €IUHCTBE y4eOHOW M BOCIUTATEIbHOU
JNEATENBHOCTA B COOTBETCTBHUM C T'YMAaHUCTHYECKMMH, COLMOKYJIBTYPHBIMH, AYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMHU U
UjeamaMi POCCHUHCKOTO TPaXKIAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE HOPMaMW W TPaBWJIAMH TIOBEICHHSI,
CrOCOOCTBYIOUIMMH MPOLECCaM CaMONIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTAHOBIICHHS JIMYHOCTH 00 y4arOUIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TPEIMETa «XUMHS» OTPAKAIOT CHOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOHN AEATETbHOCTU 00YUYaIOIINXCS M0 peaIu3alliy MPUHATHIX B 0011IECTBE IEHHOCTEH, B TOM YKCIIE B YACTHU:




1) rpaxaaHCKOTO BOCIIMTAHMS .

-0CO3HAHUS 00YUYaAIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBOIMOPSIAKY;

-TIPEJICTABJICHUS O COLIMAIBHBIX HOPMaX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUHN B KOJIJIEKTUBE;

-TOTOBHOCTH K COBMECTHOM TBOPUYECKON NESITEIBHOCTH NMPHU CO3JaHUM YUYEOHBIX MPOEKTOB, PEIICHUH yYE€OHBIX U
MMO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

-CMIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX MPU aHATU3E Pa3IUYHBIX
BUJIOB YU€OHOM JIeSITEIIHHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

-IICHHOCTHOT'O OTHOIIICHHS K UCTOPUYECKOMY U HAYYHOMY HACJICAUIO0 OTEYECTBEHHOU XUMMUM;

-YBOKEHUS K IMPOIECCY TBOPUECTBA B OOJACTU TEOPHHU M MPAKTUYECKOTO MPUMEHECHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO
JOCTH)KCHUSI HAyKH €CTh pe3yJabTaT JUIMTENbHBIX HAOMIOJEHUN, KPOMOTIMBLIX HKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

-UHTEepeca W TO3HABATENbHBIX MOTHMBOB B TOJYYEHHHM U TOCJIEAYIOIIEM aHalu3e HHQPOPMAalUU O TEepPeIOBBIX
NOCTH>KEHUSIX COBPEMEHHOW OT€YECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

-HPaBCTBEHHOT'O CO3HAHMUSI, STHUYECKOTO [TOBE/ICHMUS;

-CIIOCOOHOCTH OIICHHBATh CUTYAIIMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSMU, U TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

-TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEJCHUE U MOCTYINKH CBOMX TOBApUUIEH C MO3ULUNA HPABCTBEHHBIX M IMPABOBBIX
HOPM M OCO3HAHHUE MOCIEICTBUM 3THX MOCTYIIKOB;

4) popmMupoOBaHHS KYJIbTYPbI 310POBbS:

-MIOHUMaHUs [IEHHOCTEW 370POBOT0 M 0€30MacHOro 00pasza KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

-COOTFOICHHs TIpaBUJI 0€30TMacHOTO OOpalleHHusl C BEMIeCTBAMU B OBITY, TMOBCEIHEBHOW J>KM3HU M B TPYIOBOU
NEeATENbHOCTH;

-MIOHUMAaHUsl LIEHHOCTH NPaBWJI HWHIAUBUAYAJbHOTO M KOJUIEKTUBHOIO O€30MaCHOIO TIOBEACHUS B CHUTYalMsX,
YTPOKAIOMIUX 3I0POBBIO U )KU3HHU JIIO/ICH;



-OCO3HAHUS TIOCJICACTBUNA U HEMPUSITUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOroJisl, HAPKOTHUKOB, KypEHUS);

5) Tpy10BOro BOCIMTAHMS

-KOMMYHUKATUBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIEIOBATEIBLCKON NESITEIHHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPYECKOMN U JPYTUX BUIAX JIESITEIbHOCTH;

-YCTaHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 COIMaIbHON HAIPaBIECHHOCTHU (B paMKax CBOETO
KJ1acca, IIKOJIbI );

-UHTEepeca K MPAKTUYECKOMY HU3YUEHUIO MNpodeccuil pa3auyHOro poja, B TOM YHUCJIE HA OCHOBE IMPUMEHECHUS
PEMETHBIX 3HAHUN 110 XUMUU,

-YBaXXEHHUS K TPYY, JIOJISIM TPyAa U Pe3yJbTaTaM TPYAOBOM JESITEILHOCTH;

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYAJbHOW TpPACKTOPUU 0Opa3oBaHus, Oynymied mnpodeccuu u
peanu3anu cCOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TN4Y€eCKOTr0 BOCIIUTAHMS:

-9KOJIOTUYECKHU LIETIECO00PA3HOr0 OTHOIICHUS K MPUPOJIE, KaK HICTOYHHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIie;

-[IOHUMAHUS TJI00ATBHOTO XapaKTepa HKOJOTUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

-OCO3HAHUSI HEOOXOJAMMOCTH HCIONIB30BAHMS JIOCTHXKCHHM XUMHMM [IJISl PEIICHHUS BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNOJIH30BAHMUS;

-aKTUBHOTO HENPUATHUSA JEUCTBUN, MPUHOCAIIUX BpPEJ OKPYKAIOLIEH MPUPOAHOM Cpelle, YMEHHUS MPOTHO3UPOBATH
HEOJIaroNpUsTHBIE YKOJIOTUIECKUE TIOCIECTBUS MTPEANPUHUMAEMBIX ICHUCTBHUI U MPEJOTBPAIATh UX;

-HAJIMYUS Pa3BUTOTO SKOJOTMYECKOIO MBIIIIEHUS, SKOJOTHUECKON KYIbTYpPbl, ONBITA AESTEIbHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCSI MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MpPaKTHKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

-cOpMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W
OOIIECTBEHHOM MPAKTUKY;



-[IOHUMaHUsl CHeU(UKM XUMUU Kak HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU PALMOHATBHOTO HAY4YHOIO
MBIIJIEHUS, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKalOIIeM MHpE KaK O €IMHCTBE MPHUPOABbl U YEIOBEKa, B
MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH Npo0JIeM COXpaHEHUs IPUPOJHOTO PABHOBECHS;

-yOeXXJIEHHOCTH B O0OCOOOW 3HAUMMOCTA XUMHUU [JJIsi COBPEMEHHON UMBUIM3alMM: B €€ TyMaHUCTHYECKOM
HaIPaBJICHHOCTH U BAXKHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOW KyJIbTYpbl, PEIICHUU IIOOATBHBIX MPOOJieM
YCTOWYMBOTO PAa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOW, MUIIEBOM M 3KOJOTMYECKOM O0e30macHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOECIEYEHUN YCIOBUN YCIEIIHOTO TPYJa M DKOJOTMUECKH KOM(OPTHOM MU3HU KaKJIOro YJeHa
00I11eCTBa;

-€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: INOHUMAHMS CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS /Ui aHaiu3a U OOBICHEHUS SBIICHUN OKPYXAIOLIEro Mupa u
NPOUCXOJAIMX B HEM HW3MEHEHUM, YMEHHUS JellaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
UMEIOLINUXCS JAHHBIX C LEJIBI0 ITOJy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSITEIbHO UCII0JIB30BATh XUMUYECKUE 3HAHUA AJIS PELIeHUs IpoOJieM B PEabHBIX KU3HEHHBIX
CUTYyalUsX;

-MHTEpeca K ITO3HAHUIO U UCCIIEI0BATEIILCKON EATEIIbHOCTH;

-TOTOBHOCTHU U CIIOCOOHOCTH K HEIPEPHIBHOMY 00Pa30BaHMIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY IIOJyUYEHHUIO HOBBIX
3HaHUHM N0 XMMHMU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

-MHTEepeca K 0COOCHHOCTSIM TPY/la B pa3IMUHBIX chepax mpodeccrnoHaaIbHON AesATeIbHOCTH.
METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YYeOHOTO MpenaMeTa « XUMUs» Ha YPOBHE CPEHEro 00Iero oopa3oBaHUs
BKJIFOYAIOT:

-3HaUUMbIe I (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIONMIMXCS MEKIUCIUILIMHAPHBIE (MEXMIPEIMETHBIC)
oOIlieHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpA M CHeNU(PUKY METOJO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SIBICHHE, MPOIECC, CHUCTeMa, HAy4HBIH (axT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIEA0OBaHUE, HAOII0/IEHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);



-YHUBEpCalbHble Yy4YeOHblE ACHCTBUS (IIO3HABATEIbHbIE, KOMMYHHMKATUBHBIE, PETYJSITUBHBIE), 00ECIEUMBAIOIINE
(opMupoBanue (yHKIHOHATBHOM IPAMOTHOCTH U COLIMAJIBHOM KOMIETEHIMU 00yJarouuxcs;

-CIIOCOOHOCTh O0YYalOIMXCS HKCIOJIb30BATh OCBOEHHBIE MEXKIUCUUILIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS U
YHUBEpPCAJIbHbIE yueOHbIEC TEUCTBUS B O3HABATEIBHON U COL[MATIBHON MTPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPa)KAlOT  OBJIAJCHHE YHUBEPCAIbHBIMU  yYE€OHBIMM  I1O3HABAaTEJIbHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSAMM.

OBianeHne yHMBepCaAJIbHBIMH Y4eOHBIMH M03HABATEIbHBIMHY 1eHCTBUSMMU:

1) 0a30Bble JJOrHYeCKHe TeHCTBHS:

-CaMOCTOSITeNIbHO (DOPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccCMaTpUBATh;

-ONpEeAEATh UEAN ACATEIbHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATEbHOCTHU C MTOCTABJICHHBIMU LIEJISIMU;

-MCTOJIb30BaTh MPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACJATh XapaKTEPHBIE IMPU3HAKU
HOHATUN M YCTaHaBIMBAaTh MX B3aWMOCBA3b, HCIIOJB30BAaTh COOTBETCTBYIOLIUE IOHATHUS NJs1 OOBSICHEHMS OTIENbHBIX
(akTOB U ABIECHUM;

-BBIOMPATh OCHOBAHUS M KPUTEPUHU JUIsl KJIaCCU(UKALIMY BEIIECTB U XMMUUECKUX PEaKInii;

-yCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXIY U3y4aeMbIMU SIBIICHUSIMU;

-CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHBIC, IE€IyKTUBHBIC, [0 AHAJIOIMH), BBIABIATH 3aKOHOMEPHOCTH H
OPOTUBOPEYHS B paCCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

-[IPUMEHSTH B MIPOLIECCE TO3HAHMSI, UCIIOIb3yEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE) MOJIEIIH, TPE0OPa30BbIBAThH
MOJIeTIbHBIE TMPEJICTABICHUS — XMMUYECKHI 3HAaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKas (GopMmyiia, ypaBHEHHUE XUMHUUYECKOMN
peakuuu — IpU PELICHHH YYEOHBIX ITO3HABATEJBHBIX M NPAKTUYECKUX 3a]ad, NPHUMEHITh Ha3BaHHBIE MOJEIbHBIC
IIPEACTABICHUS IS BBIABICHUSA XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIECTB U XMMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBUSA:

-BJIAJIETh OCHOBAMH METOJI0OB Hay4YHOI'O IIO3HAHMS BEIECTB U XUMUYECKUX PEAKIINM;

-bopmynupoBaTh 1ENM M 33Jaud  HMCCIEIOBAaHHWSA, HUCIOJIb30BaTh TIOCTaBJICHHBIE M  CaMOCTOSTEIBHO
chopMyTUpPOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (POPMHUPOBAHMS THIIOTE3bI MO TP OBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHM;



-BIIaJICTh HAaBBIKAMH  CAMOCTOSITCIPHOTO ITUTAHWPOBAHWUS M TPOBEACHHUS  YYCHHUECKHX OKCIECPHUMEHTOB,
COBEPIICHCTBOBATh yMEHHWs HAONIONATh 3a XOJOM TMPOIECCa, CaMOCTOSTEIBHO MPOTHO3HPOBATh €ro pe3yJbTar,
dopMynrpoBaTh OO0OOIICHUS W BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIbTATOB WCCIICIOBAHUSA, COCTABISITH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

-puoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIBCKON W IMPOCKTHOW AESITCIBHOCTH, MPOSBIATH CIIOCOOHOCTH |
TOTOBHOCTh K CaMOCTOSTEILHOMY IOMCKY METOJOB PEIICHUS MPAKTUYCCKUX 3ajad, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

-OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WHpoOpManuu (HaydyHO-TIOMYJSIpHAs JMTEpaTypa XUMHUYECKOTO
coJiep KaHMs, CIpPaBOYHBIC MOCOOMsS, pecypchl MHTEpHETa), aHAIM3UPOBATh MHMOPMAIMIO PA3JIMYHBIX BHUIOB U (OpM
NPEJICTAaBJICHUS, KPUTUYICCKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYNBOCTH;

-(opmyspoBaTh 3aMPOCHl U MPUMEHSThH PAa3JIMYHBIC METOJIBI TIPH TIOUCKE U 0TOOpE MH(POPMAIIMH, HEOOXOAUMOM JIJIs
BBITTOJTHEHUSI YIE€OHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA,

-IPHOOPETaTh OMBIT HCIIOJB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA M Pa3IUYHBIX TOUCKOBBIX
CUCTEM;

-CaMOCTOSITEJIPHO BBIOMpATh ONTHMAIbHYIO (HhOpMYy TpeICcTaBiICHHS WHPOpPMAIUHU (CXeMbl, TpaduKH, TUATPAMMBI,
TaOJUIIBI, PUCYHKH U IPYTHE);

-HACIIOJIb30BaTh HAYYHBIM S3BIK B KadecTBE CpEICTBA NpH paboTe ¢ XUMHYECKOW WH(OpMaIueil: MPUMEHSTH
MeXIpeaAMeTHbIe ((HU3NIECKUEe U MaTEeMAaTHUYEeCKHE) 3HAKW U CUMBOJIBI, (POPMYIIBI, a00peBUATYPhI, HOMEHKJIATYPY;

-ACTIOTB30BATh U MTPEOOPa30BhIBATH 3HAKOBO-CHMBOJIMYECKHUE CPECTBA HATIISTHOCTH.

OByajgeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

-33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXXJaeMOil TeMbl B XOJI€ JWajora W/WiN JUCKYCCHH, BBICKA3bIBaTh WUJCH,
(bopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTEIILHO BHITIOTHEHUS MPEAJIOKCHHOM 3a/1a4K;

-BBICTYNIaTh C TMPE3CHTAllMel pPEe3yIbTaTOB TO3HABATEIBHOW JEATEIHHOCTH, IMOITYYEHHBIX CaMOCTOSITEIBHO WU
COBMECTHO CO CBEPCTHHUKAMH TPH BHITIOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOTHI MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTO MPOeKTa U (OPMYITHPOBATH BHIBOIBI IO pe3ybTaTaM MPOBEAEHHBIX
MCCJICIOBAHMIN IMTyTEM COTIIACOBAHUS TTO3UIIUIN B X0/1¢ 00CYKICHHS 1 OOMEHA MHECHUSMH.



OBjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JIeHCTBUSIMU:

-CaMOCTOSITEJIbHO TUIAaHUPOBaTh M OCYHIECTBIISTH CBOKO IO3HABATENIBHYIO JAESTENBHOCTh, OMNpeAess €€ Lelu U
3a/1aud, KOHTPOJUPOBATH M MO Mepe HEOOXOJIMMOCTH KOPPEKTUPOBAThH MPEAJIaraéMblii alroOpuT™M JEUCTBUN MpuU
BBITIOJITHEHUU YYEOHBIX M HCCIE0BATEIbCKUX 3a/1ad, BeIOMpaTh HauOosiee d(PGEeKTUBHBIN CIOCOO MX PEIICHUs C y4éToOM
MOJTyYEHHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

-OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESTENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnueckas XUMUs OTPaAXKaIOT:

-c()OpMHUPOBAHHOCTH TPEJCTABICHUN O XHMHUYECKOW COCTAaBISAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, POJIU
XUMHUHU B TIO3HAHWUU SABJICHUM NpUPONbI, B (POPMUPOBAHUHM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM NIJIsi PEIIECHUS] MPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKH 00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOIHOI CpEJIE;

-BJIAJICHUE CHUCTEMOM XUMHUUYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIAraloIINE MOHATHUS (XUMUYECKUUN
AJIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aroma, MOJEKYJa, BaJE€HTHOCTh, JIEKTPOOTPUIIATENIHHOCTh, XUMHUECKas CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIIEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOIHBIN CKEJET,
(byHKIIMOHANIbHAS TPYMIA, PaIUKall, U30MEPHs, U30MEPhI, TOMOJIIOTHUECKHM pPsi/i, TOMOJIOTH, YTIECBOAOPOIbI, KUCIOPO U
a30TCOAEPIKAILINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUHU U
3aKOHBI (TE€OpHUsl CTPOCHMsSI oOpraHuyeckux BemecTB A. M. bByTinepoBa, 3aKOH COXpaHEHHsS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUW S3bIK XUMHUH; MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIME€ B OCHOBE IOHUMAHUS
MPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBIICHUM, (DAKTOJIOTMYECKHE CBEACHHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU U
0€30macHOM HCTIOIH30BAHNN BAKHEUIITUX OPTAHMYECKUX BEIIECTB B OBITY U IPAKTUIECKOH JCSITEIILHOCTH YEIIOBEKA;



-cOPMHUPOBAHHOCTh YMEHUUN BBISBIATH XapaKTepHbIC NPU3HAKK TOHSATUM, YCTaHAaBIMBATh HMX B3aUMOCBSI3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME TIOHSTHUS TMPU OMNHCAHWU COCTaBa, CTPOCHUS U TMPEBPAIICHUN OpPraHUYECKHUX
COCIMHECHUN;

-cOPMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTABJICHHUS MOJICKYJSIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMyn OpraHMYECKUX BEIIECTB M ypaBHEHUNW XUMHYECKUX PEaKIIUi,
U3rOTaBIMBATh MOJIEIA MOJICKYJ OPraHWYECKUX BEIIECTB IS WUTIOCTPALIMM UX XMUMHUYECKOTO U TMPOCTPAHCTBEHHOTO
CTPOEHUS;

-c()OpMHUPOBAHHOCTH YMEHHM yCTaHABIMBAThH MPUHAJICKHOCTh U3YUCHHBIX OPTaHUYECKUX BEIIECTB M0 UX COCTaBY U
CTPOEHUIO K OIpeAeIEHHOMY KJIAacCy/TpyIIe coeAuHeHUI (yriieBOAOPOAbI, KUCIOPOA M a30TCOAEpKAIIUE COCTUHEHUS,
BBICOKOMOJICKYJISIDHBIC COEMHEHHMs), JaBaTh MM Ha3BaHUs 1o cuctematuuyeckoir Homenkiarype (IUPAC), a Ttakxke
PUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICIbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOMWIICH, alleTUIeH, STUJICHTJIUKOb,
rmnepud, ¢eHon, QopManbaerus, aneTanbAeTH]l, MypaBbUHAs KHUCIIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBas KUCIIOTA, TIII0K03a, GPYKTO3a, KpaxMal, IeJUTI0103a, TIUIUH);

-c()OPMUPOBAHHOCTh YMEHUS ONPEACNATh BHJIBI XUMUYECKON CBSI3M B OPraHUYECKUX COEIUHEHHUAX (OJAMHAPHBIE U
KpaTHbIE);

-c()OpMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJIOKEHHsI TEOpUM CTpOeHUs opraHudeckux BemiectB A. M. bytieposa
TUTst OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

-c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XMMHUYECKHE CBOWCTBA TUITMYHBIX
Npe/ICTaBUTENICH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMUIICH, alleThieH, OyTaanen-1,3,
MeTunOyTaaueH-1,3, OeH30J, METaHOd, ATaHOJ, JTUJICHTJIMKONb, TIUIEPHH, (EHON, aleTaabAeTul, MypaBbUHAS U
YKCYCHAasl KHMCJIOThI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHasl KHUCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C HCTIOJIh30BAaHUEM CTPYKTYPHBIX (POpMYIT;

-c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKU YTIIEBOJOPOJHOTO ChIPhs (HE(Th, MPUPOIHBIA Tas,
YTOJIb), CIIOCOOBI MX MEePePabOTKU U MPAKTUYECKOE IPUMEHEHHE TTPOYKTOB IEPEPabOTKH;

-c(hopMUPOBAHHOCTh YMEHHI MPOBOJIUTH BHIUYUCICHUS MO0 XMMHUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOTUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN );



-c()OpMHUPOBAHHOCTH YMEHUM BJIAJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MMO3HAHUS, UCTIOIb3yEeMbIX
B XMMHUM TPHU U3YYCHUU BEIIECTB U XUMUUYECKUX SIBICHUN (HAOIIOIEHUE, U3MEPEHHUE, IKCICPUMEHT, MOJICIUPOBAHUE),
WCMOJIb30BATh CHCTEMHBIE XHMHUYECKHWE 3HAHUSA Uil TPUHATUS PEIIEHWA B KOHKPETHBIX JKMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

-cOpPMHUPOBAHHOCTh YMEHUM COOJIONaTh TpaBWjIa IMOJb30BaHUS XUMUUYECKOW TMocynod u J1abopaTOpHBIM
o0opy/I0BaHMEM, a TakKe IMpaBuyia OOpallleHHUs] C BEIECTBAMU B COOTBETCTBHUU C WHCTPYKUHMSAMU TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

-c()OpMHUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BBIMOIHATh XUMHUYECKUN IKCTIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX
BEILIECTB MPU HArPEBAHUU, MOJIYUYEHHUE FTUIICHA U U3YYEHUE €TO CBOMCTB, KAUECTBEHHBIEC PEAKIIMM OPTaHUYECKUX BEIIECTB,
JieHaTypalusi OCJIKOB IIPU HarpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B COOTBETCTBUU C MPaBUJIAMH TEXHUKHU O€30MaCHOCTU
npu  OOpalleHMH ¢ BeleCTBaMU U J1a0OpaTOPHBIM OOOPYJIOBAaHHMEM, TMPEJCTABIATh PE3YIbTAThl XUMHUUYECKOTO
JKCTIEpUMEHTa B (pOpMe 3amucH YpaBHEHHH COOTBETCTBYIOIIUX PEakiuil U (GopMyaupoBaTh BBIBOJBI HA OCHOBE ATUX
pe3yJIbTaTOB;

-c)OpMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATHh XUMHUUYECKYI0 WH(OpMAIUIO, MOIydyaeMYyH M3 Pa3HBIX
MCTOYHHUKOB (CpeacTBa MaccoBOM nHpopmanmu, MHTEpHET U ApYTUX);

-c(OpMHUPOBAHHOCTh YMEHUH COOJIIOAATh TIPaBUiIa YKOJIOTHUECKHU 11eJIecO000pa3HOro MOBEAECHUS B OBITY M TPYAOBOM
JEATEIBHOCTA B LEJSIX COXPAHEHUsS] CBOETO 3J0POBbI M OKpY’KAIOIIEW NPUPOAHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBUS HA KUBBIC OPTaHU3MBI ONPECIEHHBIX OPraHUUYECKUX BEIIECTB, MOHUMAas cMbIc nokazarens [TIK, moscHsATh
Ha IIpUMepax CrocoO0bl YMEHBIIICHUS M TIPEIOTBPAIEHNS UX BPEIHOT'O BO3JSHCTBHS Ha OPTaHU3M YeJIOBEKa;

-1 00yJaromuXcss ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS: YMEHHE NPHUMEHATh 3HAHHUS 00 OCHOBHBIX
JTOCTYIHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX SIBIICHUI;

-JUISL CJICTIBIX W CJIA0OBHISIIIIMX OOYYArOIIUXCS: YMEHUE HCIOJIB30BaTh pelbe(PHO-TOUCUHYIO CUCTEMY 00O03HaYSHUI
JI. Bpaiins qis 3anmucu XUMUIeCKUX (opMyII.

11 KIJACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHmdeckass XuMHs» OTPaXkaroT:



-c(pOpMUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKON COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMUU B TIO3HAHUM SIBJICHUN TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM NJIsl PEIICHHs] IPAKTUYECKUX 3a7a4 M 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOILEHUSI K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

-BJIaJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBONOJATAIOIIUE TMOHATUS (XUMUYECKUM
3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCIICHHS, XMMUUYECKas CBsI3b (KOBaJEHTHAas, MOHHAs, METaJUIMuecKasi, BOJOPOIHAs ),
KpUCTANIMYECKas PEUIETKA, TUIBI XUMUYECKUX PEAKIUH, PACTBOP, DJIEKTPOJIUTHI, HEIJEKTPOJIUTHI, DIEKTPOIUTHYECKAS
JUCCOLIMALIMSI, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKON peaklMH, XUMUYECKOE PaBHOBECHE); TEOPUHU H
3aKOHBI (TEOpPHUsI ANEKTPOJIUTHUCCKON TUCCOMAINY, TTiepuoandeckuil 3akoH [[. M. MeneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS W TMPEBPAILICHUS YHEPTUU NMPHU XMMHUYECKUX PEaKIHUsAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUIl
A3BIK XUMUU, MUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHUS MPUYMHHOCTU M CHUCTEMHOCTH XMMHUYECKHX
ABJICHUN, (PAKTOJIOTMYECKUE CBEICHHSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH U O€30MaCHOM HCIOIb30BAHUU BaKHEHIIIMX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON IS TETbHOCTH YEIOBEKa;

-c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIE TPU3HAKU TOHATUN, YCTAHABIMBATh WX B3aUMOCBS3b,
UCITIOJIb30BATh COOTBETCTBYIOIINE MMOHATHS MIPU OMUCAHUN HEOPTaHUYECKHUX BEIIECTB U UX NIPEBPAICHUI;

-c(pOpMUPOBAHHOCTh YMEHUH HCIOIB30BATh XUMHUYECKYI0 CHUMBOJHUKY JJIA COCTaBJICHHS (OpPMYN BEHIECTB U
ypaBHEHUH XUMHUYECKUX peakiuid, cucrematudeckyro HoMeHknatypy (IUPAC) u TpuBuanpHBIe Ha3BaHUSA OTACITBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Ta3, YIJIEKUCIBIM ra3, aMMUakK, raméHas W3BECTh, HETall€Has W3BECTb, MUTHEBAS
coJia, MUPUT U IPYTHUE);

-cOpMUPOBAHHOCTh YMEHHI OMNPENEATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHMUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHAas, MOHHAs, METa/NIMYecKas, BOJOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAJUIMYECKOM pEIMIETKM KOHKPETHOrO BellecTBa (aTOMHAas, MOJICKYJsIpHas, HWOHHasi,
METAJUTMYECKast), XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCIMHEHUM;

-c(OpMUPOBAHHOCTh YMEHUW YCTAaHABIWMBATH TMPUHAJJICKHOCTh HEOPTaHWYECKHUX BEIIECTB IO WX COCTaBY K
onpenenéHHOMY KJacCy/Tpymre COeOUHEHHMH (MpOoCThle BEIIeCTBA — METaUIbl M HEMETaulbl, OKCHJbI, OCHOBAHMS,
KHUCJIOThI, aM(OTEepHbIE THIPOKCHUIBI, COJIH);



-c(pOpMUPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICH Hepuoandeckoro 3akona /[. M. MenzaeneeBa U 1eMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOUTYI0, OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIUY;

-c(pOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE ATOMOB XHMMHYECKHX »3JeMeHToB 1—4
nepuonoB Ilepuoanueckoit cucteMbl xuMHUeckux s3iaemeHTOB JI. M. MeHnaeneeBa, UCHOIB3ys MOHATHS «S-, p-, d-
ANIEKTPOHHBIE OpPOUTANINY», «IHEPIETUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMMHMYECKHX
JJIEMEHTOB M HUX COEAUMHEHMM 10 mnepuojaMm u rpynnaMm Ilepuoamyeckon cucrembl XUMUYECKUX 3yieMeHToB JI. U
Menpeneena;

-c(pOpMUPOBAHHOCTh YMEHHMM XapaKTepu3oBaTh (OMUCHIBATH) OOINME XMMHYECKHE CBOWCTBA HEOPTaHMYECKUX
BEILIECTB PA3JHUYHBIX KJIACCOB, IIOATBEPXKIAATh CYIICCTBOBAHUE T'E€HETUYECKOM CBSA3M MEXIAY HEOPraHUYECKUMHU
BEILIECTBAMU C ITIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

-c(OpMUPOBAHHOCTh YMEHHUS KIacCU(PUUIUPOBATH XUMHUYECKHME PEAKUUM MO Pa3IUyHbIM TMpU3HAKaM (YUCITy H
COCTaBy pearupyromiMx BeIIecTB, TEIIOBOMY H(G(eKTy peakiuuu, HW3MEHEHHUIO CTEleHEed OKHUCICHHUS JIJIEMEHTOB,
00paTUMOCTH PEAKIIMH, YIaCTHIO KaTaINu3aTopa);

-c()OpMUPOBAHHOCTh YMEHUU COCTAaBJIATh YpPABHEHHS pPEAKIUN pa3jIUYHbIX THUIIOB, TOJHBIE M COKpAIEHHBIE
YpaBHEHHsI peaKIMii HOHHOTO 0OMeHa, YYUThIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMK UIYT 10 KOHIIA;

-cOpMUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIUHU, TMOATBEPHKAAIONINE KAueCTBEHHBIA COCTaB PAa3IMUYHBIX
HEOPraHWYECKUX BEIIECTB, pPACIIO3HABaTh OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOUIME B BOJHBIX pPacTBOpPaX
HEOPraHUYECKUX BELIECTB;

-c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM TMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OanaHca ITUX PEaKIHii;

-c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEaKIMU OT Pa3NUUHBIX (PaKTOPOB;
XapaKTep CMELIEHUSI XMMUYECKOr0 paBHOBECHS B 3aBUCUMOCTH OT BHELTHETo Bo3aeicTeus (npuHiun Jle [larense);

-c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI, JIeKAIlMe B OCHOBE MPOMBIIUICHHOTO
MOJIYYCHHsI CEPHON KHCIIOTHI, aMMHaKa, a TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIMMX HAYYHBIX MPUHIUTIAX H
AKOJIOTMYECKUX MPOOJIEMax XUMHUECKOI0 MPOU3BOJICTBA;

-chopMUPOBAHHOCTh YMEHHI TPOBOAWTH BBIYHCICHHUS C WCIIOJIB30BAHUEM IOHSATHUS «MAcCOBas JIOJsI BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOLLIEHUI ra30B MIPU XUMHUYECKUX PEAKIUSAX, MAaCChl BEIIECTBA WM 00BbEMA Ia30B N0 U3BECTHOMY



KOJIMYECTBY BEIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, TEIUIOBOTO P eKTa peaKkiny Ha
OCHOBE 3aKOHOB COXPAaHEHHMsI MacChl BEIIECTB, MIPEBPAIICHUS U COXPAHCHUS YHEPTHH;

-copMUPOBAHHOCTh YMEHUW COOJIFOMATh TIpaBWJIA IIOJI30BAHUSA XUMHYECKOM TIOCYIOW H J1aOOpaTOPHBIM
o0opyaoBaHUEM, a TaKKe MpaBuiIa OOpaIeHUs C BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSIMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYCCKUX OITBITOB;

-c(hopMUPOBAHHOCTh YMEHU IUJIAHUPOBATh M BBIMONHITH XUMHYECKHUH JKCIIEPUMEHT (pa3joKEHHE IEePOKCHIA
BOJIOPO/Ia B TIPUCYTCTBUM KaTalM3aToOpa, OMpEACIIEHHE CpeIbl PacTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCAIBHOTO
WHAWKATOpPA, BIMSHHWE Pa3IMYHBIX (HAaKTOPOB HA CKOPOCTh XHMHUYECKOHW peakKIMh, pEeaklMd WOHHOTO OOMeEHa,
KaueCTBEHHBIC PEaKIUK Ha Cyiab(har-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE IKCIICPUMEHTATbHBIX
3amaq 1mo reMaM «Metauiel» U «HemeTamns») B COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30MacHOCTH NpH OOpaIIeHuu ¢
BEIICCTBAMU M JIAOOPATOPHBIM 00OPYAOBaHUEM, MTPEACTABIATH PE3YJIbTAThl XUMUYECKOTO SKCIICPUMEHTa B (DOpPME 3aIUCH
YPaBHCHHMI COOTBETCTBYIOIIUX PEAKIMi 1 POPMYIHPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

-c(pOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAJIM3UPOBATh XMMUUYECKYI0 MH(QOpPMAIIHIO, MOITYyYaeMYyIO0 U3 Pa3HbIX
MUCTOYHUKOB (CpeJCTBa MAaCCOBOW KOMMYHHUKAIUHU, IHTEpHET 1 Apyrux);

-c(pOpMUPOBAHHOCTh YMEHUHN COOIIOATH MPaBHUiIa IKOJIOTHYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
NESTENBHOCTH B IIENSAX COXPAHEHUS CBOEr0 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABAaTh OIMACHOCTH
BO3/ICHCTBUA Ha >KMBBIC OPTraHU3MBI ONPEICIEHHBIX BEIIECTB, MOHUMas cMbich nokazatens [1/IK, moscuaTe Ha mpumMepax
CIOCOOBI YMEHBIICHUS U TIPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M UYEIOBEKa;

-1 O0yYaroIIUXCsl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSTh 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

-JIJISl CTICTBIX W CIA0OBHUASIINX OOYYArONIUXCS: YMEHHE UCIOJIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY O0O3HAYCHUN
JI. Bpaiins nuist 3anMcu XMMHUYeCKuX (popmyr.






TemaTtnueckoe mianupoBanue 10 kiacc (Beero: 34 yaca, 1 yac B Hees110)

No Tema pazzaena, ypoka Kon-Bo DnekTpoHHbIE (UG POBBIC) [Ipumevanue
YPOKa 4acoB 06pa30BaTeJ'ILHLIe PECYPChI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHU4eCcKoOil XMMHHU — 3 4aca
1 . . esson.edu.ru/lesson/a9f3d191-
[Ipeamer opranuveckoit Xumuu, eé Sele-de24-ac02-
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE. 1 fb16fad9f6a?backUrl=%2F04%
BBOAHbIN MHCTPYKTax no Tb (MTB-01-2019) € a arbackuri=s °
2F10
2 Teopust CTPOEHHUS] OPraHUUECKUX COEAMHEHHH A. esson.edu.ru/lesson/a9f3d191-
M. BytnepoBa, €€ OCHOBHBIC ITOJIOKEHHSI 1 Sele-4e24-ac02-
[lepBuunsnii nHCTpYKTaX 110 Th efb16fad49f6a?backUrl=%2F04%
(UTB-01-2019) 2E10
3 esson.edu.ru/lesson/a9f3d191-
[IpencraBnenue o KI1acCUPUKAIUA OPTAHUICCKUX
BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 >ele-de2d-ac02-
Heete. P efb16fadof6arbackUrl=%2F04%
TPUBHUAJIbHBIEC HA3BAHUSI OPTaHUYECKUX BEIIECTB 5F10
Pasznea 2. YrieBoaopoasl — 13 yacos
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN 1 bubnuoteka [JOK
psna https://lesson.edu.ru/04/10
5 MertaH u 3TaH — OPOCTEHIINE MPEACTABUTEIN 1 bubnuorexa [JOK
aJIKaHOB https://lesson.edu.ru/04/10
6 . bubmmoreka LIOK
AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
https://lesson.edu.ru/04/10
7 OTUJIEH U NIPOINUJIEH — MPOCTEHIINE 1 bubmuoreka [JOK
MPEJACTABUTEIN ATKEHOB https://lesson.edu.ru/04/10
8 [Ipaktuueckas pabota Ne 1. «Ilomydenue sTunena 1 bubmuoreka [JOK
U U3YYEHUE €TI0 CBOMCTBY https://lesson.edu.ru/04/10
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1 bu6moreka [JOK



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

[lonyueHue CUHTETUYECKOTO KaydyKa U pe3UHbI

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

10 AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHS, bubmuotexa [JOK
TOMOJIOTMUECKUHN Psil. ALETHIEH — IPOCTEHIINi 1 https://lesson.edu.ru/04/10
MPECTaBUTEINb AIKHHOB

11 Brranciienus o ypaBHEHUIO XUMHYECKOM 1 bubmuorexa LIOK
peakuuu https://lesson.edu.ru/04/10

12 bubmnoreka LIOK
Apenbl: 6eH30J1 U TOJIyoJI. TOKCHYHOCTH apeHOB 1

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

13 I'eneTrueckas CBsI3b YTI€BOIOPOJIOB, 1 bubmuorexa [IOK
MPUHAICKAIIMX K Pa3JIMYHBIM KJIaccam https://lesson.edu.ru/04/10

14 [TpupotHBIE HICTOYHUKH YTIEBOIOPOIOB: bubmuorexa [IOK
MIPUPO/IHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, 1 https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ nepepaboTKu

15 [TpupoTHBIE HICTOYHUKH YTIEBOIOPOIOB: bubmmoreka [IOK
MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, 1 https://lesson.edu.ru/04/10
HeTh ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery 1 bubnuoteka [JOK

«YTI€BOA0POIbD)

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

Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeHenusi — 13 yacos

17 [IpenenpHble OJTHOATOMHBIEC CIIUPTHI: METAHOJI U 1 bu6moreka [IOK
sTaHoJ. Bogopoanas cBs3b https://lesson.edu.ru/04/10
18 MHOroaroMHbI€ CIIUPTHI: STUIICHTIIUKOJIb 1 1 bubnuorexa [JOK
TJULEPUH https://lesson.edu.ru/04/10
19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U 1 bu6mmoreka [IOK
XUMHUYECKHE CBONCTBA, MIPUMEHECHHUE https://lesson.edu.ru/04/10
20 Anpaerunipl: GopMaNbACTH U allCTAIbICT U, 1 bu6mmoreka [IOK
AnetoH https://lesson.edu.ru/04/10
21 OAHOOCHOBHBIE TMpe/ieNbHbIE KAPOOHOBBIE 1 bubmuorexa [JOK

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA

https://lesson.edu.ru/04/10
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22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa pacTBopa Bbubmuotexa [JOK
YKCYCHOM KHCIIOTBI» https://lesson.edu.ru/04/10
23 CreapuHOBast U OJICUHOBASI KMCJIOTHI, KaK bubmuotexa [JOK
IIPEICTAaBUTENH BBICIINX KAPOOHOBBIX KMCIOT https://lesson.edu.ru/04/10
24 Mpbuta Kak coJIM BBICIIUX KaPOOHOBBIX KHCIIOT, UX bubnuotexa [JOK
MOIOIIIEE JEHUCTBHE https://lesson.edu.ru/04/10
25 CrnosxHbie 3(DUpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX bubnuoteka [JOK
KHUCIIOT. [ MIpOon3 CIoKHBIX 2(PUpOB https://lesson.edu.ru/04/10
26 XKupsr: ruaponns, mpuMeHeHne, ONoJIorHIecKas bubmuorexa [IOK
pOJIb KUPOB https://lesson.edu.ru/04/10
27 VYraeBosl: cocTa, kiaccudukanus. Baxueimme bubnuorexa [IOK
MpEeACTaBUTENH: TIIFOK03a, (PPYKTO3a, caxapo3a https://lesson.edu.ru/04/10
28 bubmmoreka LIOK
Kpaxmai u nemumrosno3a Kak MpHpoTHBIE TIOTMMEPHI
https://lesson.edu.ru/04/10
29 KouTponsHast paboTta 1o pasaeny bubmuorexa [IOK

«Kucmopoacoiepkariyue opraHuIecKue
COEIVHEHUD

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

Pasznen 4. A3oTconepxxainye oprannyeckue coeinHenusi — 3 yaca

30 bubmmoreka IIOK

AMUHBI: METWJIAMHUH U aHUJIUH
https://lesson.edu.ru/04/10

31 AMMHOKHUCIIOTHI KaK aM(OTEPHbIE OPraHNIECKUE bubnuorexa [JOK
COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYECHUE. https://lesson.edu.ru/04/10
IlenTrabr

32 bubnuorexa [IOK

benku kak MMPpUPOAHBIC BBICOKOMOJICKYJISIPHBIC
COCIUHCHUA

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

Pa3znea S. BoicokomoJieky/IsipHble COeJTUHEHUs — 2 yaca

33

OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJICKYIIAPHBIX COCIUHEHUH

bubnuorexa [JOK
https://lesson.edu.ru/04/10
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34

AIMUHUCTPATHBHAsl KOHTPOJIbHasI padoTa

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

CoracHo rpaduKy
IIPOMEKYTOYHON
aTTecTallly,
YTBEPXKICHHOMY IIPUKa30M
nupekropa MBOY COIILL
Ne7

BCEI'O:

34



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

TemaTtnueckoe mianuposanue 11 knacc (Becero 34 yaca, 1 yac B He/1eJ110)

No Tema paznena, ypoka Kon-Bo DnekTpoHHbIE (IIMGPOBBIC) [Ipumevanue
YPOKa 4acCoB 06pa30BaTeJ'ILHLIe PECYPChI
Pasnen 1. TeopeTuueckue 0CHOBBI XUuMuM — 13 yacon
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(urypanust aToMoB. BBOAHBIN HHCTPYKTaX 1O Bubnmorexa [IOK
' e https://m.edsoo.ru/ff0d210c
Tb (UTh-01-2019)
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema 1
XUMUYECKUX 3J}eMeHT01i . . MenneneeBa, ux CBA3b Bubmiorexa [IOK
C COBPEMEHHOM TEOPHUEN CTPOCHUS ATOMOB
pemer p P https://m.edsoo.ru/ff0d227e
IIepBuunelii nHCTpYKTaX 110 Th
(UTB-01-2019)
3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX 1
3JIEMEHTOB U UX COCAMHEHUN MO TPYIIaM U
nepuoJiaM. 3Ha4CHHE NEPUOIUYECKOTO 3aKOHA U Bu6mmorexa [IOK
P ' P https://m.edsoo.ru/ff0d23dc
CHUCTEeMBI XUMHUUYECKHX djieMeHToB /.M. MenneneeBa
B Pa3BUTUHU HAYKH
4 Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€ BUJIBI, 1
. bu6moreka [IOK
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
https://m.edsoo.ru/ff0d26ca
Boaopoanas cBsizb
5 BanentHoCTh. D1€KTpOOTpUIIATENbHOCTh. CTENEHb 1
bubnuorexa [JOK
okucieHus. BellecTBa MOJEKYJIIPHOTO U
https://m.edso0.ru/ff0d28c8
HEMOJIEKYJISIPHOTO CTPOEHUS
6 [Tonsitue o gucnepcHeIx cucteMax. IcTuHHbIE U 1
bubnuorexa [JOK
KOJUTOMTHBIE PaCTBOPBI. MaccoBast 107151 BEIIECTBA B
https://m.edsoo.ru/ff0d2a6c
pactBope
7 Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX 1 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2a6c

COEMHEHUI. [ eHeTHYeCKas CBSA3b HEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

https://m.edsoo.ru/ff0d2be8

8 Knaccugukamms XuMHUECKUX peakuuii B
HEOPraHMYECKON M OPraHn4ecKO XUMHUH. 3aKOH bubnuoreka [IOK
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U https://m.edsoo.ru/ff0d2a6c
MPEBpAILECHUS SHEPTUH MTPH XUMUYECKUAX PEAKIIHIX
9 Ckopoctb peakiuu. OOpaTuMble peaKIum. bubmuorexa LIOK
XHWMHUYECKOE paBHOBECUE https://m.edso0.ru/ff0d2d50
10 [Ipaktudeckas padora Ne 1. «BrnusitHuE pa3mmyHBIX bubmuorexa [IOK
(bakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUID) https://m.edsoo.ru/ff0d2eae
11 DreKTpoIuTHYECKas Juccorranus. [lonstre o
BoJIopoHOM moka3zarese (PH) pactBopa. Peakiun bubnuoreka [JOK
HMOHHOTO oOMeHa. ['uaponn3 opraHndeckux u https://m.edsoo.ru/ff0d323c
HEOPraHUYECKUX BEIICCTB
12 OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIC PEAKITHH.
[TonsiTue 06 3neKTpoaM3€e paciiaBoB U paCTBOPOB bubmmorexa LOK
. https://m.edsoo.ru/ff0d350c
coJent
13

KonTtponbHas padoTa no pasaeny «Teoperndeckue
OCHOBBI XUMHUI

bu6moreka [IOK
https://m.edsoo.ru/ff0d5230

Pa3znen 2. Heoprannuyeckasi xumusi — 17 yacon

14 Mertanel, ux noJyioxkenue B [lepuoauyeckoit cucrteme
xuMmudeckux 3aeMmenToB . . Menneneesa u bubnuorexa [JOK
0COOEHHOCTH CTpOeHHUs aToMOB. O0ImKe GU3nIECKHue https://m.edsoo.ru/ff0d37fa
CBOICTBA METAJIJIOB

15 CruiaBbl METAJJIOB. DJIEKTPOXUMUYCSCKUAN PST bubnuorexa [JOK
HanpsiHKEHUM METaioB https://m.edsoo.ru/ff0d3al6

16 XHUMHYECKHE CBOMCTBA BAXKHEHUIIIUX METAJIOB

(HaTpuit, Kanui, KalabIHii, MATHUNA, ATFOMUHUNA) U UX
COCIMHEHU I

bu6moreka [IOK
https://m.edsoo.ru/ff0d3b88
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17 XVWMHUYECKUE CBOMCTBA XpOMa, MEJTU M UX bubnmoreka [JOK
COCAMHEHUN https://m.edso0.ru/ff0d5708
18 XUMHUYECKHE CBOMCTBA LIMHKA, JKeJie3a U UX bubmunorexa LIOK
COCMHEHU N https://m.edsoo.ru/ff0d3f34
19 [Ipaktuyeckas padora Ne 2. "Pemenne bubmuorexa LIOK
SKCIEPUMEHTAJIbHBIX 337a4 10 TeMe «MeTab»" https://m.edsoo.ru/ff0d40c4
20 Hemeramer, ux nmonoxxenue B [leproaqunaeckoit
cucreme xumuueckux anemeHToB . . MenneneeBa brbmorexa [TOK
https://m.edso0.ru/ff0d4290
1 0COOEHHOCTH CTPOEHHUS aTOMOB
21 dusnueckre CBONCTBA HEMETAIOB. AJIJIOTPOITHUS
HEMETAJIOB (Ha IpUMEpe KUCIIOPOa, CEPHI, bubnmorera LOK
https://m.edsoo.ru/ff0d448e
dbocdopa u yriepoaa)
22 XVWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX bubnmmoreka [JOK
COEIMHEHU N https://m.edsoo.ru/ff0d4614
23 XVMHYeCcKue CBOMCTBA a30Ta, pochopa n ux bubmmoreka [JOK
COEeIUHEHNN https://m.edsoo.ru/ff0d497a
24 XUMUYECKUE CBOMCTBA yriepoaa, KpEMHUS U UX bubnuoreka [JOK
COEeIUHEHNN https://m.edsoo.ru/ff0d4790
25 [IpuMeHeHne BaXKHEHIINX HEMETAUIOB U UX bubnuoreka [IOK
COEeqUHEHNN https://m.edsoo.ru/ff0d4c4a
26 O06001eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe
«Hemeramnely. Berancnenus no ypaBHeHUSIM Bu6mmorera [IOK
R . https://m.edsoo.ru/ff0d4ae2
XMUMHUYECKUX PEaKIUN U TEPMOXUMHUUYECKUE PACUETHI
27 [Ipaktuueckas pabota Ne 3. «Pemenue bubmuoreka [JOK
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "HemeTamibl'"» https://m.edsoo.ru/ff0d4dd0
28 KonTtponpHas padoTa mo teMam «MeTauibl» 1 bubmuoreka [JOK
«Hewmerannen» https://m.edsoo.ru/ff0d4dd0
29 Heopranunueckue u opraHnueckue KUCIOTHI. bubmmoreka [JOK

HeOpraHI/IquKI/Ie U OPraHUYCCKHUEC OCHOBAHUSA

https://m.edsoo.ru/ff0d50d2
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30 AmdoTepHble HEOPraHUYECKUE M OPraHUYeCKHe 1
coenuHeHUs. [ eHeTHYecKast CBSI3b HEOPraHUIECKUX U bubmorexa [JOK
‘ P https://m. edsoo.ru/ff0d4ddo
OpPraHMYECKUX BEIIECTB
Paznen 3. Xumus u xxu3nb -4 yaca
31 Posp xuMuu B 00eCIIeueHHH DKOIOTHIECKOH, 1
SHEPreTUYECKON U MUIIEBON O€30MacCHOCTH Bubnmorexa [IOK
P ’ https://m.edsoo.ru/ff0d4f42
Pa3BUTHH MEUIIHHBI
32 [IpencraBienust 00 OOMMX HAYYIHBIX TPHHITAIIAX 1 bubmmoreka [JOK
IIPOMBIIIJIEHHOTO MOJIy4YEHHUs BaXKHEHIINX BEIIECTB https://m.edsoo.ru/ff0d542e
3 UYenmoBek B MUPE BEIIESCTB U MAaTEPHAIIOB ! Bubnmorexa [IOK
P P https://m.edsoo.ru/ff0d55a0
34 1 CornacHo rpaduky
MPOMEKYTOYHOM
aTTeCTalluy,
AJIMHHHUCTPATHBHAS KOHTPOJIbHAs padoTa
yTBep)K}IeHHOMy
MIPUKA30M JUPEKTOpa
MBOY CONI Ne7
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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