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MNOSICHUTEJBbHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTebHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(DOIl COO), npeacraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeaMera «XHUMHsS» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
®epnepanuu Ha nepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yyenue mpeamera, peaimsyeMoe B ycIOBUSX U epeHITMPOBAHHOTO,
npoduiabHOro OOyuYeHHUs, MPU3BAHO O0OECTeuuTh 001e00pa3oBaTeNbHYI0 U
OOLIEKyIbTYpHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOIUMYIO MJis
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHUS OOyYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B Peanuzauus nporpammel 1no ydeOHoMmy mpenmMery "Xumuss" Ha ypoBHE
obmiero cpeaHero oOpaszoBaHuss ¢ 2023 y4yeOHOrO rojaa mMojJpa3zyMeBaeT
UCTIONIb30BaHNE OOHOBJIICHHOTO MAaTepHUaIbHO-TEXHUYECKOTO OCHAIICHHS, B TOM
yucie nudpoBOro oO0OpPynOBaHMS LHEHTPa 00pa30oBaHHUSI €CTECTBEHHOHAYYHOM
HanpasjJeHHocTH ""Touka pocra'.

HUcnoan3oBanue o0opynoBanus ''Touka pocra'" npum peanusanuu
nanHoi OII mo3BossieT co31aTh YCJIOBUS:

- ISl pacIIMPEHUs COJEPKaHuUs IKOJIFHOTO XUMHUYIECKOTO 00pa30BaHus;

-7 TIOBBIBIIICHHWS] TTO3HABATEIILHOW aKTUBHOCTH  OOYYaloOlUXCS B
€CTECTBEHHO-HAYYHOM 001acTH;

JUI pa3BUTHS JMYHOCTH peOeHKa B Ipolecce OOydeHHs XHUMHH, €ro
criocoObHocTel  (OpMUpPOBAHMS W YIOBJETBOPEHHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

-7l paboThl C OJAPEHHBIMU IIKOJBHUKAMH, OPTaHU3AIMM WX Pa3BUTHS B

Pa3IMYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUYSCKOU JICITEIHHOCTH.
MaTtepuanbHo-TexHn4yeckast 6asa ueHTpa «Todka pocTta» , UCNOMb3yemMoro Ang

peanusauumn obpasoBaTtenbHbIX NPOrpaMm B paMkax npenofaBaHust XMMUK:
HudpoBas (xkomnbroTepHas) Jadoparopusi (IIJI), mnporpammHuo-

anIapaTHbIN



KOMIUIEKC, JaTYMKOBasi CHCTEMa — KOMIUIEKT y4eOHOro o0OpyIoBaHMS,
BKJIFOUAIOIIU I
MU3MEPUTENBHBIN 010K, HHTEphEHC KOTOPOTO MO3BOJIIET 00ECIIEYNBATh CBA3h

NEPCOHANILHBIM  KOMITBIOTEPOM, W Ha0Op JaTYMKOB, PETUCTPUPYIOLIUX
3HAYEHHUS

pasTUYHBIX (U3HUYECKUX BEIUUHH.

HaTunk pH npegnazHadeH s u3MepeHus BOJAOpPOAHOro rnokaszarens (pH).
B

HACTOSIIIIEE BpEMsl B MIKOJY MOCTYyNalOT KOMOMHHMpPOBAaHHBIE JaTYMKH,
COBMeEILAONIME B ceOe CTEKISIHHBINA 3JEKTPOJA C 3JIEKTPOJAOM CpPaBHEHHUS, UTO
nenaer paboTy MO HM3MEPEHUI0 BOJOPOAHOIO IMoKaszarens Oojiee KOM(pOPTHOM.
Hwnanazon usmepenuii pH ot 0 no 14 .Mcnones3yercs ayist u3MepeHUs: BOJIOPOIHOTO
noKaszaTesis BOAHBIX PAcTBOPOB B PA3IMUYHBIX HCCJIENOBAHUSIX OOBEKTOB
OKPYXKaroLIEH Cpebl.

JaTuuk TeMmeparypbl IUIATHHOBBIA — TPOCTOM W  HAJICKHBIN
JATYUK,IpEeIHa3HAYEH JUIs U3MEPEHUs] TEeMIIepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax.limeer pasnmuusblidi quana3zoH m3mepeHuid ot — 40 mo +180 °C.
TexHuyeckue  XapakTEPUCTUKU  JaTYMKAa  yKa3aHbl B MHCTPYKIUHU 1O
HKCILTyaTaluu.

JaTuyuk ONTHYECKOH IUIOTHOCTH (KOJIOPUMETP)-NPEAHA3HAYCH IS
U3MEPEHUs ONTHYECKOW TUIOTHOCTH OKpAaIlleHHBIX pacTBOpoB. Mcmonb3yercs npu
n3yuyeHnn TeMm «PactBopbl», «CKOpPOCTP XHMHYECKHX PEAKLIMN»,ONPEACICHUN
KOHLIEHTPAI[MU OKPAILIEHHBIX HOHOB WJIH COCAUHEHUM.

B  koMmiekT  BXOOAT  JATYMKKM C  Pa3jIMYHOM  JUIMHOM  BOJIH
MOJTYTIPOBOJHUKOBBIX HCTOYHHUKOB cBeta: 465 um 525 HM. OOBEM KIOBETHI
COCTaBJIAET 4MJI, JJIMHA ONTUYECKOTO IyTH — 10 MM.

JlaT4uK 3J1eKTPONPOBOAHOCTH MPEIHA3HAYEH IJIi U3MEPEHUs YAECIbHOU
JIEKTPOIPOBOIUMOCTH KHUIAKOCTEN, B TOM YUCIIE U BOJHBIX PACTBOPOB BEILECTB.

[IpumensieTcs npyu U3y4EHUU TEOPHUU IIIEKTPOJIUTHUUECKON AUCCOIUALINH,

XapaKTepUCTHUK BOJHBIX PACTBOPOB.

JlaT4YuK XJIOPUIA-MOHOB HCIOJb3YETCS JUIsl KOJIMYECTBEHHOTO ONPeIeIeHUs

COJZIepKaHUsl HOHOB XJIOpa B BOJHBIX PACTBOPAX, MOYBE, IPOIYKTAX MUTAHUS.
K nmaruyuky mnopkiouaercs wuoHocenekTuBHbIN anektpon (MCD) (pabouuit
AJIEKTPOJI), HOTEHIIMAI KOTOPOT'O 3aBUCUT OT KOHLIEHTPAIMK OIPEIEIsIeMOro HOHa,
B JIaHHOM ciy4yae oT KoHueHTpauun aannoHoB CI'. [lTorenmman MUCO onpenenstor
OTHOCHUTENBHO JIEKTPOJA

CpaBHEHUs, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.



Muxkpockon uugpoBoii npegHazHaydeH A U3y4eHHs] GOPMbI KPUCTAIIIOB U
HAOJI0/ICHUS 32 POCTOM KPUCTAILIOB.

IIpudop AJst NOTy4eHH Ia30B UCTIOIB3YETCS [ MOTYYSHHs] HEOOIbIITNX

KOJMYECTB Ta30oB: BOJOpPOAa, KHCIOpoJa (M3 TMepoKcHIa BOAOPOJA),
YTJIEKUCIIOTO ra3a.

B nporpamme mno XuMuM Ha3HAaueHHE TMpeAMETa «XUMHUS» IOTydaeT
NOJpOOHYI0  MHTEPIPETaldi0 B  COOTBETCTBUM €  OCHOBOIMOJIAraroIIMMHU
nonoxkenusiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpeOOBAHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJHSAEMBIE MPOrPaMMOM 10
XUMUHU (QYHKIIAH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecreynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHUs, BOCIIUTAHUSI U PAa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEIMETA,
U3y4aeMOoro B paMKaxX KOHKPETHOTO PpOoduIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast pe1ycMaTpUBaET
ONpeleeHUe: NPHUHIMIOB CTPYKTYPHUPOBAaHHUS M IOCIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTUK; TOJXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEILHOM OCHOBBI
KOHTPOJII U OLEHKM 0Opa30oBaTeNIbHBIX JOCTHXKEHHHM OO0ydJarommxcs B
pamMKax MTOTOBOHl arrectaud B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0aE€HHOTO U3YYEHUSI XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUIS W3y4yeHUsT B paMKaxX OTAENbHBIX mpoduiell, mnpexycMaTpuBacT
pacnpesnesNeHue W CTPYKTYPHUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e JAET IMpHUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAaHUPYEMBIX — PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o0111ero oOpa3oBaHUs (JIMTYHOCTHBIX,
MeETaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB



yueOHO-MT03HABATEIbHBIX ~ JEHCTBUN  0O0ydYaromerocss MO OCBOCHHUIO
coJiepKaHUs IpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XMUMHH IMPESyCMOTpPEHA
IPEEMCTBEHHOCTh C OOyYE€HHEM XHMHUHU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHMs. 3a IpenelaMd YCTAHOBJIEHHOM MporpaMMoid 1O  XMMHHU
00s13aTeNbHOM (MHBapUAHTHON) COCTABIIAIONIEH COAEpkKaHHs Y4EOHOTro MpeaMera
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHON COCTaBIISIOILIEH,
KOTOpasi JOJKHA OMPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npoduiist 00yyeHusl.

B cootBercTBUM ¢ KoOHuenTyaidbHbIMU moJoxeHusMu DPI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro U yriayOJaEHHOro YpOBHEH B CHCTEMeE
mudepeHIpoBaHHOTO OOYYEHHS HA YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS
XUMHMSIT Ha YPOBHE YINIYOJEHHOrO W3Yy4E€HMsI HANpaBlIEH Ha peaJu3aluio
IPEEMCTBEHHOCTH €  IOCJHEIYIOIIMM  JTallOM  IOJYYEHUS  XUMHUYECKOIO
oOpa3oBaHMsi B paMKax M3yYyeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyUHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX W OpraHMU3AIMsIX CPEIHEro NpoeccHOHaIbHOrO
oOpazoBanusi. B 3Toil cBA3M wu3yuyeHHe MpeaMera «XUMHUS» OPHUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BHIOPABIIMX ONpPeneNEHHbIN Tpoduiib
0oOy4eHus1, B TOM YHUCIIE C EPCIEKTUBON MOCIEAYIOLIEro MOJIyUYeHUsI XUMUUECKOTO
0o0pa3oBaHMs B OpraHU3aIUgX MpodecCuOHAIBHOTO oOpa3oBanus. Hapsmy ¢ atum,
B cBere TpeOoBanuii PI'OC COO K miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEBLHON MPOrpaMMbl CpeHero oOIIero oOpa3oBaHUs
U3ydeHue rmnpeamMera «XuMHUS» OPUEHTUPOBAHO TAKXKE HA pelIeHue 3aaad
BOCIHMTAHUSA U COLUAIBHOIO PAa3BUTHUS OOyyaromuxcs, Ha (popMHpOBaHUE y HHMX
OOLIEHHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMoHaNIU3aluu Y4eOHOro Tpyla U
0000IIEHHBIX  CIOCOOOB  JCATEIBLHOCTH, HUMEIOIMUX  MEXKIUCIUIUIMHAPHBIM,
HAJNPEIMETHBINA XapaKTep.

CocTaBngomyMu mpeaMera «XUMUsS» Ha YpOBHE YriayOJIEHHOTO M3y4YeHUs
ABIAIOTCS yrinyOnéHHele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezaenenuu moaxoa0B K 0TOOPY M CTPYKTYpPHOM
OpraHM3alM COAEpKaHUs 3TUX KypCOB B MpPOrpaMME MO XMMHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEH U3YUYEHHUS IPEIMETA.

OcHOBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISE€T COBOKYIHOCTb NPEIMETHBIX 3HAHUU U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMA
3HAHUW IIOJIy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO Ooyblinii  00BEM  (PAKTOIOTHUECKOTO



maTepuana. Tak, Ha yriayOJI€HHOM ypOBHE H3yueHHUs IpeaMera obecreueHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHHS U YTIIyOJIeHUs
NPEJICTABICHUA O CTPOSHUH BEIIECTBA, XMMHUYECKOW CBS3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsI PEAKINI, PACCMATPUBAEMBIX C TOUYKH 3PCHHUSI XUMHUYECKOW KUHETUKU
U TepMmoAauHamuku. M3ydenue mnepuomumueckoro 3akoHa u Ilepmommueckoii
CHUCTEeMBbl ~ XMMHMYECKHX  DJIEMEHTOB  Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUSAX O CTPOCHUU aToMa. XHUMHUYECKas CBS3b
OOBSACHSETCS C TOYKU 3PCHUS DHEPTETHUSCKUX U3MEHEHHI Tipu €€ 00pa3oBaHUU U
paspylieHnH, a Takke C TOYKH 3pEHHUsT MEXaHHU3MOB e oOpaszoBaHus. M3ydeHue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U IEKTPOJIN3E PACIVIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoll XMMHUHU TMPU PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COEIMHEHMH yzenseTcss 0c000e BHUMaHKME BOIpocaM 00 3JIEKTPOHHBIX 3P deKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yIIyONIEHHOTO YPOBHS M3YUYEHHS IJIs1 KJIACCOB OMpeneaEHHOro mpoduis (TaaBHbIM
o0pa3oM Ha UX CTPYKTypy MW XapakTep ONOJHEHHH K OOmei cucreme
NPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3nYeckoro mpoduius 0osbiioe
3HaueHue OyIyT UMETh 3JIEMEHTHl y4eOHOro marepuana no ooduieit xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIIHOCTH
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB M TEOPUI B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHaAss Teopus (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS
Macchl U SHEPTUM, 3aKOHbl TEPMOJUHAMHKH, DJIEKTPOJIU3a, MPEICTaBICHUS O
CTPOEHHUH BEILECTB U JIPYToe.

B To xe Bpemss B coIep)KaHMU TpeAMETa JUIsi KJIacCOB XUMHKO-
ouosiorudeckoro nmpoduist 60BN yASIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumusi. B »3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTh it Oosee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMSI XMMHUYECKOM OpraHuM3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYypHBbIE KOMIIOHEHTBI, KaK JMIHIbBI, OCNKH, YTJIEBOABI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3ToM 3HaHUS O COCTABE W CBOMCTBAX IPEACTABUTEIIEU
OCHOBHBIX KJIAaCCOB OPraHUYECKUX BEIIECTB CIY>KaT OCHOBOW MJIsi HM3y4YeHUs
CYILIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢dopMupoBaHHS OCHOB HAaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
oOIIIeHaYIHBIX METOOB IMO3HAHUS U OTBITA IPAKTHYECKOTO IPUMEHEHHUS Hay9IHBIX
3HAHUW W3Y4YCHHE MpeaMeTra «XUMHUs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpEAMETaMH, BXOISIIMMU B COCTaB



npeaMeTHeIX obnactelr «EcTecTBeHHO-HayuHble MpenMeTvl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun yueOHOro mnpeameTa «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO W CpeJHero ooIero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MepBOCTENIEHHON 3HAYMMOCTH SIBJISETCS (OPMUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pelenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE H3Y4YEHUs IMpeAMeTa Npeanosiaraer
peanu3alnmio TaKuX LEJEn, Kak:

dbopMupoBaHUE TPEACTaBICHUNU: O MAaTepUATIbBHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUM MPUPOJBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaymeld poiau B OO0eCleueHUun
YCTOMYMBOIO  Pa3BUTUsA  4YEJOBEYECTBA: B  peHIeHUH  IpobiieM
AKOJIOTUYECKOMN, SHEPreTUYECKOM U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JaHUU HOBBIX MATEPHUATIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
obecrieueHnr PAIMOHATBFHOTO TMPUPOJIONOIB30BAHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUs U 0OIIeH KyIbTyphl UEJIOBEKa, a TaKKE IKOJIOTHUYCCKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM CPEJIe;
OCBOCHHME CHCTEMBl 3HAHWH, JEXKaIIMX B OCHOBE XHWMHYECKOMU
COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: GyHIaAMEHTAIBHBIX
IIOHATHM, 3aKOHOB W TEOPUH XUMHUH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHHMM BEIIECTBA Ha Pa3HbIX YypPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUA XUMHUYECKHX PEaKIUh, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OIImx
HaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHYECKMX 3HAHUU 11 OOBICHEHUS
KITFOUEBBIX HJIEH U TPOOJEM COBPEMEHHOM XUMUU, I OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPAaMOTHOTO pelieHus: MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKU C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATCIIBHOCTH YEJIOBEKAa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJB30BAHUEM U  TepepabOTKOM
BCIIICCTB;

yIiyOJieHue  TMPEeJCTaBICHUHM O  Hay4dHbIX  METOJaX  IO3HaHUS,
HEOOXOJMMBIX [IJII TPHOOPETeHHs] YMEHHMM OPUEHTHPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCECKHX SBJICHUHM, HMEIOIMIMX MECTO B
MPUPOAE, B MPAKTUYECKON EATEIBHOCTH U ITIOBCEAHEBHON KU3HU.



B miaHe peanuzanMu NEPBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAKOLIUX
(GYHKIMI [EI0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsS MPH W3YYCHHUU
npeqMera  «XuMusS» Ha  YrIIyONEHHOM ypoBHE 0COOyI0  aKTyaJbHOCTb
pUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B IMO3HABAEMOCTH SIBJICHUN MPUPOJBDI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKJIAIHBIX HCCIEIOBAHUNM B XWMHUH, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO U  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOCHUS
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOLIEHHUSI K caMOOOpa30BaHUIO U HENPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCTIEIITHOM MPO(EeCCHOHaTBHON U O0IIECTBEHHOM AeSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOIONOIb30BaHMUS,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYphl, IPUOOpPETEHNE ONBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATENBbHOCTH.

OO01Iee 9uCIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3YUCHUSI XUMHUHM HA YTITyOJIEHHOM
YpOBHE CpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[Ipeamer W 3Ha4YeHUME OpPraHUYECKOM  XWUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHu4eCKUX COETUHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTH aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOU CBSI3M (OOMEHHBIN M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble (QOpMYJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHas,
ckenmetHasd. M3omepusa. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omonorus. I'omonoruueckue psaael. CucremMarundyeckas
HOMeHKIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH U KiIacCU(PHKAIMS OpPraHUYECKUuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YECHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpPEBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. 'oMmonornyeckuil psj aakaHoB, o0mas (Gopmyna, HOMEHKJIAaTypa U
M30MEPHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMELICHUSA, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHHS M XUMHYECKHX CBOWCTB MajblX (IIUKJIONpPOIAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AIIKEHOB,  Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJHUMEpHU3aluu W OKucieHus. [IpaBuimo MapKOBHHMKOBA.
KauecTBeHHbIE peakiy Ha JBOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsikEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunel. 'oMOIOrHYeCcKuil psi alKUHOB, 001mas popMyiia, HOMEHKIATYpa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepoga. @u3znyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA QJIKUHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIlleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAJUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroias U mpoAyKThl ero nepepadotku. Crnocodbl nepepadoTku HedTu:



NEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKHUil), PUPOPMUHT, MUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuun
3aMEIIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LIHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pactBopa wWENoYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHECHUSIX. Hcnonb3zoBaHnue
raJloreHIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIiI€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJECHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IOJYYEHHE JSTHIIEHA H
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUpThl. CTpOoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHOoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyrna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue CcBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOpojHBIE CBSI3M MEXIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JETUAPATALMH, OKHUCIIECHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKHMMM KHCJIOTaMH, KAueCTBEHHAs pPeakUuus HAa MHOTOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHE TUIAPOKCOTPYIIIBI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauectBennsie peaknuu Ha ¢(eHos. TOKCHYHOCTH (eHona.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMonorndyeckue psijapl ajlbJIETHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUEeCKUE CBOWCTBA allbJIETUAOB U
KETOHOB. XUMHYECKHE CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJIeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICUHOBASA, JUHOJEBAS,
NuHONeH08as KUcaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOumias QGopmysa, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pu3zndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

O61mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBogoB (MOHO-, Tu-
U rnojucaxapuiibl). MoHocaxapuabl: TIIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HaXOXAEHUE B mpupone. PoToCHUHTES.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
[JIMKOT€H M 1eiunroio3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalla, IJIMKOT€Ha H
HEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIK0JIO03bl. XHUMHYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIU3, MOdydyeHue 3(pupoB newttonao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAIbHbIE METOJIbl HM3Yy4YE€HUsI BEUIECTB M HUX MPEBpAICHUMN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBACTUJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuioM Menu(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bI ¢ TuapokcuaoMm menu(Il), BzaumoneiicTBue
KpaxMaJjia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIE KUCIOTHI. ClI0KHBIE YPUPHI.

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyecKkue W apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIC peakii Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepus. OTAeNbHbIE PEACTABUTENH O
AMUHOKHUCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHYECKHX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWe SKCHEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«A30Tcoaepxaliue OPTraHUYECKUe COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINN, CPEIHSS MOJEKYISIpHAs



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUNA —
MOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lnactmacchl  (MOMUATHIICH, TOJMIIPOTIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojvdTHUICHTEped TanaT). Y TUIM3alus 1 nepepadoTka miacTyka.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MTOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonekyasspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (OPMYJIBI OpPraHMYECKOrO0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) HPOIYKTOB
peakuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAaHOBJIEHHWE CTPYKTYPHOH (QOpMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB HIJIM CIOCOOOB
MOJTyYeHUs, OMpPEIEICHUE JONH BbIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUWE KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX TIOHSATHH, TaKk M TMOHATUH, MPUHATHIX B OTACJIBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIMYMHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOoTPOPHBIM THUI MUTAHUS, OPOKEHUE,



dorocuHTe3, HbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 2JIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSHUH, 3JIEKTPOHHBbIE KOH(PUTYpALlUU HOHOB.
DJIEKTPOOTPULIATETLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M IleproandecKkoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoAaM. 3HA4YEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBs3W: OOMEHHBIA W
JIOHOPHO-AKLENTOPHBIN. DHEPrus U IJIMHA CBsA3U. [1oNsIpHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CB3b.
MexKMOJIEKYIIAPHBIE B3AaUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJSIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HacelleHnsle n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOpraHUYEeCKUX BellecTB. TpuBHUaIbHbIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHMYECKOH U OpraHudYecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPIUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiu, €€ 3aBUCUMOCTh OT Pa3iNyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kataim3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble U CJIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpomecChl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIAUTENM U BOCCTAHOBUTENHU. MeETOJ 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE IIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBK) MHAMKATOPOB, HM3YYEHWE BIMSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemetrauioB B llepuogudeckoil cucteMe  XMMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (Ha IPUMEPE KUCIOPOJa, CEpPhl,
docdopa u yriaeponaa).

Bonopon. Ilonydenue, ¢usnueckne U XMMUYECKHE CBOMCTBA: PEAKIMH C
METallaMM M HEMeTaUlaMH, BOCCTAaHOBMUTENIbBHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE AIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHUs, GU3NYECKue H
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpoAbl. BaxHenIne KUCIOpOACOIepKaIINAE
COEMHEHMSI TaJIoreHoB. JIabopaTopHbIE U IPOMBILUIEHHBIE CIIOCOOBI MOJYyYEHUS
rajioreHoB. [I[ppuMeHeHne rajJoreHoB U UX COCITMHECHHM.



Kucnopon, o3on. JlabopaTopHbIE ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOCHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOJdy4deHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUJIbI. OKCUIbI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coii. OCOOEHHOCTH CBOMCTB a30THOM KUCHIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOMy4deHUs, (U3UYECKUE U
xuMmuueckue cpoiictBa. Dochunsr u dochud. Oxcunabl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yIa0OpeHwusI.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHsS JJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBoricTBa MeTauioB. [IpuMmeHeHHe MeTayuioB B OBITY M TEXHHKE.
CIuiaBel METAIIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonarue o koppo3uu metamioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJlblMii: mosiydeHue, ¢Gu3HYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTy4YeHue, GU3NIECKUe U XUMUIECKHUE CBOWCTBA, IPUMEHEHUE
IPOCTOTO BEIeCTBA W €ro coenvHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILJIEKCHI ATFOMUHUS.

OO6miass  XapakTepucTUKa MeTa/uioB MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbl XUMUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nueckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHHI.
Baxueiimme coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xKejesza
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCH IUHKA. [I[puMeneHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHne o0paslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOPAMM KHCIOT U
11EJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHU,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHny yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hple MpuHOMNBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIoCOObI MOMYyYEHHUsS] BAXKHEHUIITNX BEUIECTB (HAa MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KUCIOTHI, MeTaHoa). [[pombIlIeHHBIE CTIOCOOBI TOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SJHEPreTHUECKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XWMHS TAIINA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBku. Pons xumun B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CENIBCKOM X03siiicTBe. OpraHndyecKkrue U MUHEpaibHbIe yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351eKTpoHuKHd. HanoTexHOIOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0OBEMY OJIHOIO W3 YYACTBYIOUIUMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HM3yUYCHUH OOImed W
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
0OIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, NPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KIacCH(pUKAIMS, MEPUOAUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KOCUcTeMa, Onocdepa, MeTaboIn3M, MaKpo-
Y MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HYKICUHOBbIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHILEBAsA MTPOMBIILICHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



nperaparoB, IMMPOU3BOJACTBO KOHCTPYKHOMOHHBIX MATCPHAJIOB, OJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON T'PaXJAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA [IO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3aii o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIuyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyarouuxcsi B IMpoliecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIMOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4€OHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTEUECTBECHHOW XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUIMTEIIBHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U PAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHHUU U MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMs MOCIEACTBUN
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (pHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coONIoAeHMsT TpaBWJl OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JEATEIBHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSAX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
JESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JPYrMX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJbI);

MHTEpeca K NPAKTUUECKOMY M3YYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpazoBaHus, Oynaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTeH 00111eCcTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K IPUPOJIE KAaK HCTOYHUKY
CYLLECTBOBAHUS JKU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUSA HEOOXOJAMMOCTH WCIOJb30BAHUS JOCTIDKCHUN XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIAHON cpelie, YMEHHsS IMPOTrHO3UPOBATh HEOJIAroNmpUATHBIE HKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLHMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUMPUKH XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHpPOBaHUN PAIMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIBI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJIH B
CO3JJaHUU HOBOWM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIU3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJbI0 TOTY4YEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUA  MHPOBO33PEHHSI  OOydarolMXcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpa)Karollue
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
poliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYaroIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJSITUBHBIMU
EUCTBUSIMH.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIeTIATh I JIEeATeIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU HX
TOCTHKEHHSI, COOTHOCHTD PE3YNIbTAThI JEATEILHOCTH C TTOCTABICHHBIMHU 1EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpUBaEMBbIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yeMbIe B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peaknuy — TPU PENIeHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKHX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHUX
pEeaKuunii;

dhopMyIMpPOBATH MEJN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIbHO C(OPMYIHpPOBAHHBIE BOIMPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIM OTYET O TIPOJICTAHHOM paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
NEATEeTLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(Opmanuu (Hay4IHO-
NOMyJsipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE U
oToope wuHOpPMaMK, HEOOXOJAUMOM Ui BBIMOJHEHHUS Y4eOHBIX 3ajad
OIPEIECTIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT KCIOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpATh  ONTUMaJbHYIO  (OpMYy  TMpEACTaBICHUS
uHpopMmaru (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbie ((usuyeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB MO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
U3Yy4aeMbIX BELIECTB, peaau3alui yueOHOTro IpoeKTa, U (OPMYIHPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeIiaraeMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUHM YYeOHBIX W HCCIENOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
U1 y4eOHOTro npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C XUMHEN. B
IIpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
WU3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUM: O MECT€ M 3HAYEHUH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUN HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MPUPOIONIOIL30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PECHUS W OOIIEH KyJIbTYypPbhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAu3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS
Tpylma, paaukad, CTPYKTYpHBIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAllle OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0oH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHUs DdHEPruu TMpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIuid, TEPMOJAMHAMUYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUM aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHBIN 3 dekTl, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHUHU U O€30MaCHOM
WCIIOJIb30BAaHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIOMUIAX  XHUMHUYECKOTrOo
MIPOM3BOJICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJIECHUS
AJIEKTPOHHOIO 0OajliaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN;



M3TrOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJISl WILTFOCTPALlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTIAEIBHBIX
MPEJACTABUTENCH OPraHMYECKUX BEIIECTB (3TUIICH, alleTUJIEH, TOJYOJI, TJULEPHH,
ATUJICHTJIMKOJbL, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTHHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPYyKTO3a, aHWUIIWH, NUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3h);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, AapPOMATHYECKUX VYTIJIEBOJOPOJAOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXIY  HUMH  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIHl C MCHOJB30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOT'O BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ceIpbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIIEPUMEHTE
(pea’bHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alMI0, BbISIBJICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4YEeHUSs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKLU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPMUPOBAHHOCTh YMEHMI: TMPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMHUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
POJIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATELHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTKon
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS VISl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYAIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pA3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIIOJEHUEM IMIPABUII
0e30macHOro OoOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBbIE OPraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAas cMblch nokazarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpecTBa MaccoBOM MHpopManuu, IHTEepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaJILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMHM HOBBIX MaTEPHAIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEYEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEW KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

W30TOTIBI, AJICKTPOHHASI 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE U
BO30YXXIEHHOE COCTOSIHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOWTalei, HOH,
MOJIEKYJa, BAaJIEHTHOCTh, BJEKTPOOTPHUIIATEIBHOCTh, CTEHEHb OKHUCIIEHUS,
XUMHUYECKass CBsI3b (KOBaJICHTHAs, WOHHAs, MeTaUIMYecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKas pElIETKa, XUMHYECKas pPeakius, pacTBOpP, DICKTPOJIUTHI,
HE3JICKTPOJIMUTHI, DSJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIUAIINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUUYECKON peakIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIMTHYECKOU HUCCOLMAIUU, MEePUOIUIECKUMA
3akoH /.M. MeneneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpeBpaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMs, JIeXKalue B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTaBJICHUS. O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKHX UM  KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJY4YCHUU U O€30MaCHOM
WCIIOJIb30BAaHNN BAXKHEHUIIMX HEOPTAaHMYCCKUX BEIIECCTB B OBITY M NMPAKTHUCCKOU
JEATCIbBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  INPUHIOUINAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHSATUS TPHU
ONMCAaHUKM HEOPTaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAaHHOCTh YMEHHUS HCIIOIh30BATh XUMHUYECKYIO CHUMBOJMKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH  XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENIEISATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIMHEHMSX, BUJ XUMUYECKOW CBS3HM (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUI KPUCTALUIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYacCTHIO Karajiu3aropa u
JIPYTHUE); CAMOCTOSITEIBHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUUYECKUE COCTOSIHHS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeqMHeHMH 1o Tnepuogam U rpynmnam  I[lepuwoamyeckounr cucremsr /J[. .
MenpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOrOo OOMEHa MHYTEM COCTABJICHHS WX IMOJHBIX U
COKPAIlEHHBIX  WOHHBIX  YpAaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



chOpMHUPOBAaHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaAHUs
XUMHYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIHMH B 3aBUCUMOCTH OT pPa3jIMYHbIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOIO PABHOBECHSI TIO]1 BIMSIHUEM
BHEIIHUX Bo3zehcTBuil (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, HWMEIOIMUX MECTO B MPUPOJE,
NPAKTHUUECKOH EATEIbHOCTH YEJIOBEKa U B TOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MaTePUAIbLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHHEM
MOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALIHSD;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PeaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEh C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKuH, €ClIu OJHO M3 MCXOJHBIX BEIIECTB JaHO B BUJE pacTBOpa C
OTIPEICIEHHON MacCOBOM J10Jiel PacCTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpuUMeEcH); JIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAUTH
XUMHYECKHH  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpenbl PAacTBOPOB BEHIECTB C IMOMOMIbIO HWHIMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkUuu, pelieHHe
DKCIIEPUMEHTANBHBIX 3a7a4 1o Temam «Metamwtely u  «Hemeramis») ¢
coOJIr0/IeHreM MpaBuil O€30MacHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QopMyIHpOBaTH LeJb HCCIENOBaHUS, MPEACTABIAThH B
paznuyHOi ¢dopMe pe3yabTaThl IKCIIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hopMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTpaBuJia MOJb30BAHUS XUMHYECKOM
nocyol u j1abopaTopHbIM O0OpyJOBaHWUEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIeJIeCO00pa3HOro TMOBEJAEHUs B OBITY U TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOILIEH MPUPOIHOU
cpedabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA >KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcl noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH LI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUKU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iejioB U TeM daekTpoHHbIe (UU(POBHIE)
Konrtpoabsnbsie IIpakTnueckue
n/n NPOrpamMMsbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMHUH

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOECHUS OPraHUYECKUX coeNUHEHn A. M. 8 https://resh.edu.ru/subject/29/10/
byrneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
II _
2.1 PEHCIBHEE YTIICBONOPORE! — TTRar®L, 5 https://resh.edu.ru/subject/29/10/
LUKJIOAJIKAHbI
H :
2.2 CHPCACILIEE YTIICBOROPOABL: AIRCHEL 14 1 https://resh.edu.ru/subject/29/10/
QJIKaIUCHBI, aJTKUHBI
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOZIHIC HETORHMKH YITIEBONOPOAOE | 4 https://resh.edu.ru/subject/29/10/
ux nepepadoTka
2.5 l"ajloreHnpon3BOAHBIE YTIIEBOLOPOAOB 4 1 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. Genon 11 1 https://resh.edu.ru/subject/29/10/
KapOoHunbpHBIE COSTUHEHUS: allbICTHIIBI U
3.2 ketoHbl. KapOboHoBbIie KuCIOTHI. ClI0KHBIE 21 1 https://resh.edu.ru/subject/29/10/

s¢upsl. XKupsl



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

33 VYrieBoibt 9 https://resh.edu.ru/subject/29/10/
Uroro no pazgeny 41
Pa3nen 4. A3oTconepxkaime opranudeckne coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHCIIOTBL. benmku 12 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 12
Pa3znea S. BoicokomolieKky/JIsIpHbIe COeINHEHUS

5.1 BrICOKOMONIEK YIS PHBIE COEAUHEHUS 6 https://resh.edu.ru/subject/29/10/
Uroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/IbHBIC peCypChl

[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMHH, TIPEJICTABICHHE O MHOT000pa3nuu
OPraHNYeCKUX COCIUHEHUHN

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

DNEeKTPOHHOE CTPOEHHE aTOMa YIIeposa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIE BO3MOKHOCTH aTOMa yriepoja

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

XHUMUYECKas CBSI3b B OPraHMYECKHUX
COeTMHEHMIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOU CBSI3H, CITIOCOOBI pa3phiBa
CBsI3eH

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

Teopust cTpoeHHsI OpraHN4YeCKUX
coequHennit A. M. byrneposa

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

Bunsl uzoMepuu: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ eKTH B MOJIEKYyJIaX OPTaHUYECKUX
COCTUHEHUN

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

[Ipencrasnenue o kaaccupukanuu u
cucremarnyeckas HomeHnknarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

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

Knaccudukanus peakiuii B opraHn4eckoi
XUMHH

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

CucreMmaruzanys 1 0000IeHrEe 3HAHUI 110

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



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

TEMC

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIia, HOMEHKIIaTypa U H30MepHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

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

10

dusnueckre U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

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

11

Haxoxxnenne ankanoB B mpupojae. CriocoObt
MOJTyYEHUS U IPUMEHEHNE aJTKaHOB

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

12

[uknoankanel: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MEPHsi, OCOOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJIyYCHHS U IPUMEHECHHUE

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

13

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeIeHUE MOJICKYIIIPHON (hOPMYJIBI
OpPraHUYECKOT'0 BEILIECTBA 10 MAaCCOBBIM
J0JISIM TOMOB 3JIEMEHTOB, BXOSIIUX B €T0
coctas. Cucremarn3anus 1 00001IeHE
3HaHUH MO TeMe

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

14

ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmya, HOMEHKIIAaTypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHS
AJTKEHOB

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

15

CriocoObl mosTyyeHHs 1 IPUMEHEHNE
aJIKEHOB

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

16

dusnueckye U XUMUYECKHAE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

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



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

17

[TpakTuyeckas pabora Ne 1 o teme
"[lony4yeHue 3THIIEHA U U3YUYEHUE €TO
CBOMCTB"

C NPUMEHeHnem

umdposoi

nabopartopuu B

paMKax npoekTa

«TouyKa pocTta»

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

18

Pemenue pacy€THbIxX 3a/1a4 Ha
OIpeJIeIeHUE MOJICKYIIIPHON (hOPMYJIBI
OpraHUYECKOro BEIIECTBA

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

19

AJKagueHbl: CONpsKEHHDIE,
M30JIMPOBaHHbIE, KyMYJIHPOBaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHUS

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

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
IVICHOB

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

21

CriocoObl osTyueHHs 1 IPUMEHEHNE
aJIKaIneHOB

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

22

AJKWHBI: TOMOJIOTUYECKHUM PsJl, o01Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE 1
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢dusnveckre CBONCTBA

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

23

XHUMHUYECKHE CBOMCTBA aIKMHOB

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

24

KauecTBenHsbie peakiiy Ha TPOMHYIO CBSI3b

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

25

CriocoOsl MosTydeHus: U IpUMEHEHUe
AJIIKUHOB

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

26

Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

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



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

27

CucreMmarusanuys U 0000ILIEHYE 3HAHUN 10
TEME

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

28

ApeHBI: TOMOJIOTHUECKUN PsijI, o01Ias
(dbopMyIa, HOMEHKIIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OeH30J1a ¥ TOTyoJia, UX (U3HUYECKUE
CBOICTBa

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

29

XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU
3aMeLIEHUs

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

30

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEANHEHHSI, OKUCIIEHHE TOMOJIOTOB
OeHzona

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

31

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

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

32

Pemrenne pacu€THbIX 3a1a4 HA
OIpeJIeIeHUE MOJICKYIIIPHON (hOPMYJIBI
OpPraHUYECKOro BELIECTBA

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

33

CriocoOsl MosTydeHus: U IpUMEHEHue
apeHOB

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

34

I'eHeTHYECKas CBA3h MEKIY PA3TMIHBIMH
KJIACCaMH YTJICBOJIOPOIOB

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

35

Pacuétel 10 ypaBHEHUSAM XUMUYECKHUX
peakiuii. Cuctemaruzaius 1 06001IeHNe
3HaHUH MO TeMe

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

36

[Tpuponnsiii ra3. [lonytHble HETAHBIC
rasbl

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

37

KaMeHHBII yroyib 1 IpOAyKThI €70
nepepadoTKu

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



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

38

Hed b u ciocoOb1 €€ mepepaboTKH.
[TpuMeHeHne TPOTYKTOB NIEpepadOTKU
HetH

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

39

['eneTnyeckast CBSI3b MEKIY Pa3IUYHBIMU
KJIacCaMM YIJIEBOIOPOOB

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

40

["ajmoreHOnpoON3BOAHBIE YTIIEBOAOPOIOB:
AIEKTPOHHOE CTPOCHHE; PEaKITUU
3aMeEIIEeHHs TaJloreHa

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

41

JeiicTBue 1mienoyei Ha
rajoreHnpou3BoiHbIe. B3anmonaeiictere
IHUTajJ0reHaaKaHOB C MATHUEM U IIUHKOM

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

42

Cucremaruzanus 1 0000IIIeHIE 3HAHUN 110
pazgeny "YrieBogopoasr"

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

43

KonrponsHast pabora o Teme
"Yrnesonopoast"

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

44

[TpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHH psl, oOmias hopmya,
CTPOCHHE MOJIEKYJI, U30Mepus,
HOMEHKJIATypa, KJIacCH(pUKAIIHS,
¢dusnveckre CBONCTBA

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

45

XHUMUYECKUE CBOMCTBA MPEAEITbHBIX
OJTHOATOMHBIX CITUPTOB

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

46

CriocoObl mosTyyeHHs 1 IPUMEHEHNE
OJTHOATOMHBIX CITUPTOB

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

47

[TpocTeie 3¢upsl: HOMEHKIIATypa U
U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMHYECKHX CBOMCTB

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

48

MHoroaTtoMHBIS CIIMPTHI: OTUJICHTJINKOJIb U

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



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

FJII/II_IepI/IH, nux (bmnquKHe U XUMHNYCCKUC
CBOICTBa

49

CriocoObl mosTyueHHs 1 IPUMEHEHNE
MHOT'O2TOMHBIX CIIUPTOB

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

50

®deHoIT: CTpOCHUE MOJICKYITBI, (PU3NICCKHE
cBoiicTBa. TokcHYHOCTH (peHOIIa

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

51

XumMuueckue cBoiicTBa (heHoa

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

52

CrniocoObl MOJTy4CHUS ¥ IPUMEHEHHE
¢denona

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

53

[TpakTrueckas padota Ne 2. Permenue
SKCIEPUMEHTAIBHBIX 33/1a4 I10 TEME
"CroupThl U (heHOIBI" ¢ TPUMEHEHUEM
nudposoi

nabopaTopuu B

paMKax MpoeKTa

«Touka pocra»

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

54

CucreMmaruzanuys U 0000ILIeHYE 3HAHUN 10
TEME

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

55

AJNBIIETUIBI | KETOHBI: 3JICKTPOHHOE
CTpOCHHUE KapOOHUIIBHOM TPYIIIHI;
TOMOJIOTHUYECKHUE PSIIbI, 001as popmyia,
M30MEpHsl © HOMEHKJIATypa

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

56

ATNbIeruipl ¥ KeTOHBI: (PU3HYECKUE
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS

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

57

Peakiuu oxkuCIeHUS U KaUeCTBEHHLIE
pEeaKIy aJIbJICTUIOB M KETOHOB

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

58

CriocoOBlI MOJTy4eHUs ATbJICTHIOB U

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



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

KE€TOHOB

59

OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKYJI

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

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBOMCTBa

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

61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

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

62

OcobeHHOCTH CBOMCTB MypaBbUHOU
KHUCIOTHL. MHOTr0OOpasue kapOOHOBBIX
KHUCIIOT

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

63

Oc00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHUCIOT

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

64

[TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

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

65

CrniocoObl mosTyueHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

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

66

CroxHble 3(Upbl: TOMOJIOTUYECKUN DA,
obmrast popmyra, U30MepHs U
HOMEHKJIaTypa

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

67

dusnueckre U XUMUYECKHAE CBOMCTBA
3¢upoB

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

68

Pemenue pacué€THbIX 3a7a4: 10 YpaBHEHHIO
XUMHUYECKOHN peakliy, Ha OIpe/ielIeHHe
MOJIEKYJISIPHOI (pOPMYJIBI OpraHUYECKOTr0

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



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

69

[TpakTrueckas padota Ne 3. Permenue
SKCIEPUMEHTAIBHBIX 33724 110 TEME
"KapOonoBsie KucnoTsl. CioxxHbie 3pupsr”
C NPUMeHeHnem

umdposoi

nabopartopumu B

pamMKax npoekTa

«ToyKka pocta»

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

70

Kupsr: crpoenue, puznveckue u
XUMHUYECKHUE CBOMCTBA (THAPOITHU3)

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

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpIKAIINX OCTATKH HCIIPCACIIbHBIX
JKUPHBIX KUCIOT. JKupsl B pupoe

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

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, NX Moolee faecTue. IlorsaTue o
CUHTeTHYeCKUX Motonux cpenctBax (CMC)

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

73

['eHeTn4eckas CBS3b yriaeBOAOPOIOB U
KHCJIOPOJICOACPIKAIITUX OPTaHUIECKUX
BEILECTB

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

74

Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

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

75

CucreMmarusanuys U 0000ILIeHYE 3HAHUN 1O
TEME

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

76

OO01mmas xapakTeprCcTHKa YTIIEBOIOB U
KJIaccu(puKaIus yrieBo10B (MOHO-, IU- U
TTOJTHCaXapH/Ibl)

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

77

Monocaxapusl: GU3NUECKUE CBOMCTBA U

https://resh.edu.ru/subject/29/10/
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HaxO0JIEHUE B PUPOJIE

[IpumeHneHue ri0K03bl, €€ 3HaUeHUE B

78 https://resh.edu.ru/subject/29/10/
JKU3HEIESATEIIbHOCTH OpraHu3Ma
Jlrcaxapupl: caxaposa, MajibTo3a 1

79 nakTo3a. Haxoxaenue B mpupojie u https://resh.edu.ru/subject/29/10/
MIPUMEHEHHE UCaxXapyuioB
[Tonucaxapubl: CTpOSHUE MAKPOMOJIEKYIL,

80 (bU3UYEeCKre U XUMHUYECKUE CBOMCTBA, https://resh.edu.ru/subject/29/10/
MIpUMEHEHHE

81 [TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX https://resh.edu.ru/subject/29/10/
Pemenue pacueTHbIX 3a/1a4 Ha

82 OnpeAesIeHUE JOJIHM BbIX0/1a MPOAYKTa https://resh.edu.ru/subject/29/10/
peaKkuu OT TEOPETUUECKH BOZMOKHOIO

83 Cucremarnsaups u o6obuenue sHaui 1o https://resh.edu.ru/subject/29/10/
pazneny
KonrponsHast pabora o Teme

84 "Kucnoponacoaepamiue opraHu4eckue https://resh.edu.ru/subject/29/10/
coelMHEeHUS "
AMUHBIL: K1accuuKalus, CTpoeHUE

85 MOJIeKYJI, o0m1ast hopmyia, usomepus, https://resh.edu.ru/subject/29/10/
HOMEHKJIaTypa U (U3HUECKUE CBOMCTBA

86 XuMIHeCKHe CBOACTBA aiMpaTHHCCKX https://resh.edu.ru/subject/29/10/
aMUHOB

87 AHUITHH: CTpoeHIfe SHHIMHA, 0COOCHHOCTH https://resh.edu.ru/subject/29/10/
XUMHYECKUX CBOMCTB aHWJIHHA

88 CMI0COOEI NOMYHeHs i pHMEHEHHe https:/resh.edu.ru/subject/29/10/
ann(aTuuecKux aMHMHOB

89 AMMHOKHCJIOTBI: HOMEHKJIaTypa 1 https://resh.edu.ru/subject/29/10/
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nu3zomepusi, pusnueckue cBoiicTBa.
OtnenbHBIE TPEACTABUTENN Ol
aAMHUHOKHCIIOT

90

XHUMHUYECKHE CBONCTBAa aMUHOKHUCIOT, UX
OHOJIOTNMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ TUIPOJIN3 NENTHI0B

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

91

benku xak IpupoHbIE OIUMEPHI;
CTPYKTYpbI O€JIKOB

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

92

XUMHYECKHE CBOMCTBA OEIKOB

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

93

A30Tc0):[ep>1<amne reTCPOUHKIINICCKHUC
COCIMHCHUSI. HyKJIeI/IHOBBIe KHUCJIOTBHI:
COCTaB, CTPOCHUC U Ouoyoruueckas POJIb

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

94

[TpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME
"A30TcoeprKaliie OpraHn4ecKue
coeguHeHUs"

C NpUMeHeHnem

umdposoi

naboparopuu B

pamKax NpoeKTa

«ToyKka pocta»

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

95

[TpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
"Pacnio3zHaBaHne OpraHUYeCKUX
COCAMHEHHI" C TPUMEHEHUEM

U poBoit

nabopaTopuu B

paMKax MpoeKTa

«Touka pocra»

https://resh.edu.ru/subject/29/10/
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96

KonrponsHast pabora o Teme
"A30TcoeprKaliie OpraHn4ecKue
coequHeHus"

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

97

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METOBI UX CUHTE3a —II0JIMMEPU3ALIUS U
ITOJIMKOHACHC AU

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

98

[Tnactmaccel. YTunuzarus u nepepadoTka
IJlacTUKa

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

99

DJ1acTOMEpbI: HATYpaJbHbI CHHTETUYECKUE
Kaydyku. Pe3una

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

100

Boisiokna: HarypanbHbIE, HCKYCCTBEHHBIE,
cuHreTndeckue. [lonmmepsl cenuanbHOro
HAa3HAYCHUS

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

101

[TpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"Pacno3naBaHue miacTMacc 1 BOJIOKOH"
C NpUMeHeHnem

umdposoi

nabopartopuu B

pamKax NpoeKTa

«ToyKka pocta»

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

102

O06o001IeH e U cuCcTeMaTU3alus
M3Y4YEHHOI0 MaTepuasa 1o Teme
"BbrICOKOMOJIEKYIApHBIE COCTUHEHUA"

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






