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MMOACHUTEJIBHAS 3ATIINCKA

PabGouas mporpaMma mo XMMHUM HAa YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS
benepanbHOM oOpazoBaTeabHON pOrpaMMBbl CPEIHETO o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DeaepanbHOM rOCyJapCTBEHHOM
oOpazoBatenbHoM crangapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylOINIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTrPaMMBblL, H
OCHOBHBIX TOJIO)KeHHM «CTparerun pa3BUTHS BOCIUTaHUS B Poccuiickoit
@®enepauun Ha niepuon 1o 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YPOBHE YIUIYOJIEHHOTO M3yY€HMsI 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanus yuamuxcsa 10-11 kmaccos.
W3yuyenue mnpeamera, peanusyemoe B ycioBUsSX AuddepeHnnpoBaHHOTO,
npo@UIbHOTO OOyYeHHs, TPU3BAHO OOECHEUYUTh O00I11e00pPa30BATENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBITYCKHHUKOB INKOJIBI, HEOOXOJUMYIO IS
aJlanTalid UX K OBICTPO MEHSIOITUMCS YCIOBHUSIM KU3HHU B COIUYME, a TaKXkKe JJIs
POJOJIKEHUST OOYUYEeHHs] B OpraHM3alusx NpodecCHOHANTBHOIO0 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISETCA OTHOW U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpaMve 1o XMMHM Ha3HAu€HHE TpeIMeTa «XHUMHS» TOJydaeT
NoJpoOHYI0 ~ MHTEPIpETalii0 B  COOTBETCTBMM C  OCHOBOMOJIAraloIUMU
nosioxenusMu GI'OC COO o B3anMOOOYCIIOBICHHOCTH ILIeNiel, CoJepIKaHusl,
pe3ynbTaToB OOydeHHs] W TpeOOBaHMUI K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCSA CJEAYIOIIME BBIMOJIHSAEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoW oOecreynBaeT
MOJIyYeHUE TIPENICTABICHUS O IIeNsIX, COACp)KaHWHU, OOIIe CTpaTreruu
oOydeHwsl, BOCIUTAHUS U PA3BUTHS 00yUaIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMOro B paMKaxX KOHKPETHOT'O MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpas peaycMaTpUBaET
Ompe/iesiecHHe: TPUHLHUIIOB CTPYKTYPUPOBAHUS M TOCJEIOBATEIBHOCTH
U3y4YeHHs] Y9eOHOTO MaTepualia, KOJUYECTBEHHBIX M KaYeCTBEHHBIX €TO
XapaKTePUCTUK; TOIXO0M0B K (DOPMUPOBAHUIO CONEPIKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa30BaTENIbHBbIX JAOCTHKEHHM O0O0y4yaromuxcs B
paMKax WTOTOBOM arrectaniud B (OpME EeIUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Tporpamma asis yrioyOn€HHOTO U3YICHHS] XUMUU



e YCTaHaBJIMBAE€T MHBAPUAHTHOE MPEAMETHOE COJIepkKaHue, 00s3aTeIbHOE
JUIT U3Y4eHUs] B paMKaxX OTIENbHBIX Npoduiiei, mnpeaycmaTpuBaet
pacrpefieieHue U CTPYKTYpUPOBaHHUE €ro MO KiaccaMm, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSIM/pa3ieliaM Kypca;

e J1aéT MPUMEPHOE paclpeliesieHne y4yeOHOTOo BPEMEHHU, PEKOMEHIYEeMOTO
JUISL U3YUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT MPUMEPHYIO IMOCJIEAOBATEILHOCTh M3YYECHUS Yy4eOHOro
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOSHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIIMIO IIeJICH U 3a/1ad U3y4YeHUs MpeMeTa
Ha yriIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpeaHero o0Omero o0pa3oBaHMS, COJEPKATEIBHON XapaKTEPUCTUKH
IUIAHUPYEMBIX ~PE3yJbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTesIbHOM
IPOTPAMMBI CpeJHero o01ero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TakKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHI  OOy4alomierocs IO OCBOCHUIO
COJICp>KaHMS TIPeaMETA.

ITo BceM Ha3BaHHBIM MO3UIUSIM B MPOTPaMME MO XUMUH IMPETyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMUHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpelelaMd YCTAaHOBJICHHOW MPOTpaMMOM 1O XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABISIONIEH coAepKaHUsl y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOKHOCTH BBIOOpAa €ro BapHaTHUBHOM COCTaBJISIOIIECH,
KOTOpasi JIOJKHA OMNPEIENSIThbCSl B COOTBETCTBHHM C HAINPABICHUEM KOHKPETHOIO
npoduis 00ydeHusI.

B cooTtBeTcTBMM ¢ KOHIENTyaldbHbIMU mnoJjioxkeHusiMmu PI'OC COO o
Ha3HAYEHUW TIPEIMETOB 0a30BOTO M YIIIYyOJNIEHHOTO YpOBHEW B CHUCTEME
mudGepeHITMPOBAaHHOTO OOyYEeHHUSI HAa YPOBHE CpPEIHETro O00IIero ooOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO W3Yy4Y€HHs HalpaBieH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUIUM  3TaloM  TOJY4YeHUS  XHUMHUYECKOIO
oOpa3oBaHMs B paMKaxX W3YYCHHs] CIEIUATbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX TUCIUIUINH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPOoPeCCHOHAIBHOTO
oOpa3zoBanusa. B 93Toil CBsA3M wu3ydeHHEe TNpenMera «XUMHUS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO HAa pacllpeHue U  YrIyOJIeHHWE TEOPETHYECKOH U
MPAKTUYECKON MOATOTOBKU OOYYaIOIINUXCs, BRIOPABIIMX OMPEAeIEHHbIN TPOdUIIb
oOydYeHHsI, B TOM YHCJIE C MIEPCIIEKTUBOM MOCIEIYIONIETO MOTYYCHHSI XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBaHumiit PI'OC COO K TmUIaHUPYEMBIM pe3yiabTaTaM OCBOCHHS
dbenepanbHO 00pa30BaTEILHON MPOTPAMMBI CpPEIHETO O00IIero o0pa3oBaHUS
M3yUYeHUE NMpeaMeTa «XUMHUs» OPUEHTUPOBAHO TaK)KE HA pelieHue 3aaad



BOCITUTAHUS W COIMAIBLHOTO PA3BUTHUS OOYy4aromuxcs, Ha (GOPMUPOBAHHUE Y HHX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUMA, YMEHHH paIlMOHATU3aNK y4eOHOTO Tpyla H
00OOIIEHHBIX  CIIOCOOOB  JIEATEIBHOCTH, HMMEIOUUX MEKIUCUUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisonMMH TIpeaMeTa «XUMUS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHS
SBIIIOTCS  YIUIYOJI€HHBIE Kypchl — «Opranudeckas xumus» u  «OOmas wu
HeopraHuveckas XuMmus». lIpu ompeneneHun MOIX0I0B K OTOOPY U CTPYKTYpPHOM
OpraHu3alliyd COACPKAaHUS 3TUX KYpPCOB B MpOorpaMMe IO XHMHH 32 OCHOBY
npuHAThl nojoxeHuss PI'OC COO o pasznuuusax 6a30BOro u yriayOJE€HHOTO
ypOBHEH M3Y4YCHUS TIPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHUMHs» COCTaBIIICT COBOKYIMHOCTH MPEAMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYCHHS TpeaMeTa. JDTa CHUCTEMa
3HAaHUW TI0JydaeT OMNpee€HHOEe TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIUNA 00BEM  (HAKTOJIOTHIECKOTO
Mmarepuana. Tak, Ha yriayOJEHHOM YpOBHE M3YyYCHHS IpeaMera obecreueHa
BO3MOXXHOCTh 3HAYMUTEJIBHOTO YBCIMYEHUS OObEMAa 3HAHUH O XUMHYCCKHX
AJIEMEHTaX W CBOMCTBaX WX COCIWHEHUU HAa OCHOBE PACIIMPCHHUS M YIIIyOJICHUS
NPEJICTABIIEHUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOW CBS3U M 3aKOHOMEPHOCTSX
NPOTEKAaHUs PEaKIUil, paCCMAaTPUBAEMbBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETUKU
U TepMoauHaMHKHU. V3ydeHue mnepuoanyeckoro 3akoHa u Ilepumommnueckoi
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TMPEICTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN mpu e€ o0pa3oBaHUU U
paspyllieHur, a TakKe ¢ TOYKH 3pEHHUS MEXaHU3MOB e€ oOpazoBanus. 3yuenue
TUTIOB ~ pEaKIuid  JOMOJHsAeTcs  (OPMUPOBAHMEM  TPEICTaBICHUNA 00
ANMEKTPOXUMHUYECKUX MPOIIECCaX U ANEKTPOIU3E PACIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XUMHUHM TIPH PACCMOTPEHHHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHUE BOMPOcaM 00 IIEKTPOHHBIX 3P heKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIuil.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJAEPKAHHE KYpPCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YYCHHSI ISl KIIACCOB OMpeeEHHOT0 Mpoduiis (T1aBHBIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JMJOMOJHEHWH K oOmel cucreme
MPEIMETHBIX 3HAHWUW) OKA3bIBAIOT BIHMSHUE CMEXHBIC MPEIMETHI. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XMMHKO-(PU3NUecKoro mpoduist 0obioe
3HaueHWEe OYyIyT MUMETh JJEMEHTHI y4eOHOTO MaTepuayia mo obmieir xumuu. [lpu
M3YYCHUHW TIpEeIMeTa B JaHHOM CJydae akIeHT OyJeT caelaH Ha OOIIHOCTH
METOJIOB MO3HAHMSI, OOITHOCTh 3aKOHOB M TEOPUW B XUMHUH U B (U3HKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKyIsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpAHEHUS



MacChl M DHEPIWM, 3aKOHbl TEPMOJMHAMHUKH, DJIEKTPOJIN3d, NPEACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO xe BpeMsa B coaepKaHUM TpeAMETa U1 KJIACCOB XUMUKO-
Ouonornyeckoro npoduiis OONbIIUNA YAENbHBIA BeC OyleT UMEThb OpPraHUYecKas
xumusi. B sToM chaydae mpenocTaBisieTCs  BO3MOXKHOCTH Uil Oosiee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMS]  XMMHYECKOM  OpraHM3alMud  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAST, K NpPHUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKH, YIJIEeBOJbI, HYKICHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOWCTBAX NpPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIYXKAT OCHOBOM Uil M3YYEHHUS
CYLIHOCTH MPOLECcCOB (OTOCUHTE3A, IbIXaHUs, TUILEBAPEHUS.

B nmane ¢dopmupoBaHHs OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYyYHBIX METOJOB MTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHUW M3yYCHUE TMpeaMeTa «XUMHUsS» Ha YIrIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBI3AX C Y4YE€OHbIMM NPEIMETaMH, BXOJSIIMMH B COCTaB
npeIMeTHbIX obOnacteir «EcTecTBeHHO-HayuyHble mpeaMeTsl», «MaTtemaTuka u
uHpopmatuka» u «Pycckuit S3bIK U IUTEpaTypar.

[Ipu wm3ydyenun yuyeOHOro mnpenMera «XHUMHUS» Ha YrIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O M CpeJHero oduiero oopazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHOW 3HAYUMOCTH SIBJISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, NPAKTHYECKON
JNEATENIbHOCTY Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpbI. Pelenue
ATOW 3a7aud Ha YriayOJaEHHOM YpOBHE H3Yy4YEHHUs TMpeaMera MpeAroaraer
pean3almIo TAKKUX LEJIeH, KaK:

e (opmupoBaHue mTpeNCTABICHUN: O MaTepuUaJbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U O3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayled poiau B 0OecleuyeHUuu
YCTOWYMBOTO  pa3BUTUS  YENOBEYECTBA: B  PEHICHUH  MPoOJeM
AKOJIOTHYECKOM, YHEPreTUIECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHHU
MEJULIHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOYHUKOB 3HEPIUH, B
0o0ecnevyeHnn paluoOHaIbHOTO MPHUPOAONOIB30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI M OOILIEH KyJIbTyphl UYE€IOBEKa, a TaKkKe SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

e OCBOCHHE CHUCTEMbl 3HAaHMH, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBIISAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHUH, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIDHOM, O  TE€PMOIAWHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKAHNUSI XMMUYECKUX PEAKLIAN, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO TIPOU3BO/ICTBA;

e (QopmMmupoBanue y 00yYaromMXxCcst OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJITIOYEBBIX HJIEW W TPOOJEM COBPEMEHHOW XUMUH, JJIs OOBSICHCHHS M
IPOTHO3UPOBAHMS SBJICHUHN, UMEIONIUX ECTCCTBEHHO-HAYUHYIO MPHUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBSI3aHHBIX ¢ XHMHEH, TPOrHO3UPOBAHHS,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIIeICTBUI
OBITOBOW W TPOW3BOJCTBEHHON JCATCIBHOCTH 4YEJIOBEKA, CBSI3aHHOW C
XHMHYECKUM  TMPOM3BOACTBOM, HCIIOJB30BAaHUEM H  IepepaboTKOH
BEIIICCTB;

e yrayOJeHWUE  TIPEACTABJICHWA O  HAy4YHBIX  METOJax  IO3HAHUS,
HEOOXOUMBIX IS TPUOOPETCHUS YMEHHI OpPHUEHTHPOBATHCA B MHPE
BEIICCTB M OOBSICHCHHMS XUMUYCCKUX SIBJICHHH, WMCIOIIMX MECTO B
IPHUPOJIC, B MPAKTUYCCKOMN JACATEITHPHOCTH U TTIOBCETHEBHOM JKU3HH.

B rmurane peanmzarnu MepBOOYCPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OOINero oO0pa3oBaHUS NPU U3YYCHHH
npenMera «XuUMHUS» Ha  yIIYOJIEHHOM  YPOBHE OCOOYHO  aKTyaJlbHOCTB
IpPUOOPETAIOT TAKHUE 1SN U 3a]1a4yH, KaK:

e BOCMUTaHUWE YOEKIEHHOCTH B I[IO3HABAEMOCTH SBJICHUN MPHUPOJIDI,
yBaXEHUS] K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETHUUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMHUHU, (HOpMUPOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAIlMM K OOYYEHHIO M TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIMTAaHUIO  HA  OCHOBE  YCBOCHHS
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH O00ydJaroImuxcs, (GOpMUPOBAHHUE Yy HHUX CO3HATEIBHOTO
OTHONICHUS K CamMoOOpa3oBaHWI0O U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPOGeCCHOHATILHONW M OOIIECTBEHHOW JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00Opa3e KU3HU;

e (opmupoBaHHe yMEHHWH W HABBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUSA,
Pa3BHUTHE DKOJIOTHYECKOU KYJIBTYpPHI, TPUOOPETEHUE OMbBITA OOIIECTBEHHO-
MOJIE3HOM IKOJOTHYECKON NEATEIbHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX NIl MU3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeaHero odiiero obpazoBanus, coctaBisieT 204 uvaca: B 10 kmacce —
1024aca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 waca B Heelio).



COAEPXAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0OCHOBbI OPraHMYeCKOM XMMHMH.

IIpenmer ©  3HAYEeHHWE  OPraHUYECKOM XUMHH, IIPEIACTABICHHUE O
MHOT000pa3uy OPraHuYECKUX COSAUHEHHM.

DNEeKTpPOHHOE CTPOEHUE aroma Yriepojia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMS. BasleHTHbIE BO3MOXHOCTM aToMa yriepoaa. XUMHYEcKas CBS3b B
OpraHMYecKuX coeAuHeHusx. Tumbl THOpUAM3ALMKM ATOMHBIX  OpOUTalel
yraepoaa. Mexanuzmbl 00pa30BaHMsI KOBAJIEHTHOMN CBsI3M (OOMEHHBIA U JIOHOPHO-
aKkuenTopHblil). TUNBl TEpeKpbIBaHMS AaTOMHBIX OpOUTajieil, G- U T-CBA3M.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoObI pa3pbiBa CBS3EH B MOJIEKYJIaxX
opranudeckux BemecTB. l[loHaTne o cBOOOAHOM paauKaie, HykiIeopuie WU
anexTpodue.

Teopust cTpoeHuss opraHuyeckux coeanHenuii A.M. DbByrtnepoBa w
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOECHHUS
OpraHMYecKUX coequHeHud. MoeKynspHble U CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJIbl pa3IuYHBIX BUIOB: pPa3BEPHYTAs, COKpalIEHHA,
ckenetHad. W3omepus. Buael wnsomepun: CTpyKTypHas, NIPOCTPAHCTBEHHAS.
OnextpoHHble d((PEKTh B MOJIEKyIaX OPraHUYECKUX COCIMHEHUM (MHIYKTHBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccUpUKAIMK OpraHuueckux BemecTB. [loHsTHE O
dbyHKIMOHANBHOU TpymIie. I'oMmonorus. I'omonornyeckue psaasl. CuctemaTnyeckas
HoMeHkIaTypa opranmdeckux coeauunenuii (IUPAC) u TpuBHMagbHbIE Ha3BaHHUS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOenHoctTu U Kiaccuukaius OpraHMYecKuX peakiuil. OKUCIUTENTHHO-
BOCCTaHOBHUTEJIBHBIE PEAKLIUA B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB U X IMPEBpAILCHUIA:
O3HAaKOMJICHHE C OO0pa3llaMd OpraHWYeCKHX BEHIECTB W MaTepuajaMd Ha UX
OCHOBE, OIIBITHl [0 MPEBPALICHUI0 OPraHUYECKHWX BEUIECTB IIPU HAarpeBaHUU
(mnaBnenue, oOyrJiIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psij ankaHoB, oOmias GopMmysna, HOMEHKIIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJ alKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaned yriepoaa, c-cBa3b. DU3MYECKHE CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBONCTBA aJKaHOB: PEaKIMU 3aMEIICHUs, W30MEpU3alluu,
JNETUAPUPOBAHMS, IUKIU3ALMK, TUPOTIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEeXaHU3ME PeaKINil pauKaIbHOTO 3aMEIICHUSI.

Haxoxnenue B mpupojie. CriocoObl MOJy4eHUs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. OOmas ¢popmyrna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMS U XHUMHYECKHX CBOMCTB MaiblXx (LMKIONPONAH, LHUKIOOYTaH) W
OOBIYHBIX (LIUKJIOMEHTAH, IUKIOTeKCaH) HUKIoankaHoB. CrmocoObl MOJy4eHUs U
MIPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['omonoruyeckuil psii ankeHoB, oOmiasi ¢popmysa, HOMEHKIATYpa.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYNI — ajJKEHOB, SP°-
rudpuan3alus aTOMHBIX OpOuTaned yriepona, o- U m-CBsa3u. CTpyKTypHass
reoMeTpuyeckas (IHMC-TpaHc-) wu3oMepus. Dusnueckne CBOWCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEaKIMU MPHUCOCAMHEHUS, 3aMEIIEHUS B O-TIOJIOKEHUE
npy JABOWHOMW CBsI3M, TMOJUMepu3aluu M okucieHus. [IpaBumo MapkoBHUKOBA.
KauecTBeHHbIE peakiu Ha ABOWHYIO CBs3b. CIOCOOBI MOTYyYEHUS] M TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOMCTB
conpspkEéHHBIX  AaueHoB, 1,2- wu  1,4-npucoegunenue.  [lonumepuzanus
conpspKEHHBIX AUeHOB. CriocoObI MOMyYeHUs U MPUMEHEHUE aTKaIUEeHOB.

Anxunbl. ['oMonoruyeckuit psaj alkuHOB, 001as Gpopmyna, HOMEHKIATYpa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTaneil yriepoga. Ouznyeckue CBOMCTBA AJTKUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKUUMU  NPUCOCAMHEHUS,  AUMEPU3ALMU U
TpUMEPHU3ALNU, OKUCIEHUA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOUIUX KOHIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiny Ha TPOHHYIO CBA3b. CIOCOOBI MONTYYSHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaTH4eCKue YIJIeBOAOPObl (apeHbl). ['OMOJOrMYECKUil psiJl apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OcH30ma. Ddu3nyeckue CBOMCTBA apeHOB. XHWMHYECKHC
CBOICTBaA OEH30J1a M €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM paJuKale, pPEaKUUd NPUCOEAUHEHHUS, OKHUCICHHE TOMOJIOTOB
oensomna. IlpeacraBienre 00 OpPUEHTUPYIOMIEM JCHCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TPUMEpPE AaIKWIBHBIX PAJAUKAIOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOrPYMIMbI, aTOMOB TrajaoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTUpoda. [Tonumepuszanus ctupona. CrnocoObl MoayyeHus U
MIPUMEHEHUE apOMAaTUUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HedTaHble Ta3bl. HeTh u €€ mpoucxoxacHue.
KamenHnblit yronb u npoaykTel ero nepepadbotku. CrocoOsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTuTUYECKUi), pUMOPMUHT, TUPOIIU3.
[IponykTel nepepaboTk HEPTH, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnyeckas cBSI3b MEXKYy pa3IMUHBIMU KJIACCAMH YTJIEBOJIOPO/IOB.

DONEeKTPOHHOE CTPOCHHE TaJOTreHIPOU3BOAHBIX YTIIEBOJOPOJOB. Peakiu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYINY, HUTPOTPYyIIy, [HAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOTO W CIHUPTOBOTO
pacTBopa MIEnoun. B3auMoaenCcTBUE NUTaIOT€HAIKAHOB C MAarHu€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUSAX. Hcnonws3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHUKE M TIPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCNEPUMEHTAIbHBIE METOJIbI HM3YYE€HHUS BEIIECTB M WX MPEBPAILCHUIA:
u3ydyeHrne (PU3NUYECKUX CBOWMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTH), KAUYE€CTBEHHBIX
peakiuil  yrieBoJOpOJAOB Pa3IMYHBIX KIacCcoB (oOeciBeYMBaHHE OpPOMHON WU
MOJHOM BOJIBI, PAacTBOpa IEpMaHTaHaTa KaJlus, B3aWMMOJICHCTBHE alleTUJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKEHUE
yriaepoja ¥ BOJOPOJA B OpPraHUYECKUX BEIICCTBAX, IOJYyUYCHHE OTUJICHA W
U3Y4YEHHE €T0 CBOWMCTB, O3HaKOMJieHHE ¢ KoyueknusiMu «Hed1b» u «YTomby», ¢
oOpa3iaMu IjIacTMacc, KaydyKOB U  PE3UHBI, MOJICIUPOBAHUE MOJIEKYI
YII€BOJOPOI0B U TaJOT€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepskanue opranudecKue coeJMHHEHHU.

[IpenensHble ogHOAaTOMHBIE cnUpThl. CTpoeHue Mosekyn (Ha mpumepe
MEeTaHoJla W dTaHona). ['oMmonorumueckuit psa, oOmas ¢dopmyrna, H30MeEpuUs,
HOMEHKJIaTypa W kiaccudukanusa. Dusmdeckue CBOWCTBA  MpeneabHBIX
OIHOATOMHBIX CHUPTOB. BoIoponHble CBSI3M MEXIAYy MOJIEKYJIAMH CIHAPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUUMU 3aMEIIEHUs, JAEeTHApaTaliH, OKUCIICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKUMU U  HEOPraHUYECKUMHM  KHUCIOTaMHU.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CIUPTHI. JIeHCTBHE 3TaHOJa U METAaHOJIA
Ha opranu3M uesjoBeka. CrnocoObl MOJyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — S3TUJICHIVIMKOIL W TiHlepuH. Pusndeckue u
XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHUSI, B3AUMOJICHCTBUE C OPTraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAs peaklusi Ha MHOrOaTOMHbBIE
cupthl. [IpencraBnenne 0 MeXaHW3ME peaKluii HYKICO(PUIHHOTO 3aMEIICHUS.
HleiictBue ©Ha opranuzM denmoBeka. CmocoObl TOMyYeHHUsS U TNPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0eH30apHOTO siipa. Dusnueckue cBorcTBa (eHona. OCOOEHHOCTH XUMHYECKUX



cBoiictB (enona. KauecTBeHHble peaknuu Ha QeHon. TokcuuHOCTh (DeHoa.
Cnoco6s1 nonydyeHust u npuMenenue dpenomna. enondopmainbieruHas cMoa.

KapOoHunbHble coeIMHEHUS — albJACTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMOJOrHYecKUe psAlbl albJIETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HOMeHKIartypa. Dusnmyeckue CBOWCTBAa albACTHIOB U
KEeTOHOB. XHWMHMYECKHE  CBOMCTBA  aJbJCTHAOB M  KCTOHOB: peakuuu
npucoenrHeHus. OKUCIEHNE allbJAETUA0B, KAUECTBEHHBIE PEAKIIMM HA aJlbJICTUIbI.
Cnoco0bl MoJTy4eHUsI U MPUMEHEHUE albJACTHI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. M30oMepust u HoMeHkIaTtypa. @uznueckue CBOMCTBRa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIJIOT. BOJOpOIHBIE CBS3U MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTRA,
peakiusi dTepudUKaIUU, pPEaKIUH ¢ Yy4acTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3dupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEACIbHBIX M apOMATHYCCKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KHCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTen BBICIIUX
KapOOHOBBIX KHUCJIOT: CTEapWHOBAs, MaJbMHUTHHOBAs, OJICMHOBAS, JUHO/IEBAS,
JuHONeH08as KUCIOTHI. CIIOCOOBI MOTyYeHUS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upnl. ['omosoruyeckuii psja, oOmas ¢opmysa, U30MepUs |
HOMEHKIaTypa. DPuU3nyecKue M XUMHYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH W
IEIIOYHOU CpeLe.

Kupswi. Ctpoenune, pusznueckue 1 XUMUIECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCIION M 1IeI09HOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mpila Kak CONM BBICIHIMX KapOOHOBBIX KHCJIOT, WX MOIOIIEe JICHCTBHE.

O6mas xapakrepucTrka yrieBoaoB. Kimaccudukaiuys yriaeBooB (MOHO-, TU-
U Toyicaxapujibl). MoHocaxapubl: TIIIOKO3a, (PYyKTO3a, rajgakroza, pubdo3a,
ne30kcuproo3a. OU3NUecKre CBOMCTBA M HAXOXKJCHHE B mpupoje. PoTocuHTe3.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYACTHEM CIIMPTOBBIX U aJIbJCTUIHOU
TPYIII, CIHAPTOBOE M MOJIOYHOKHCIOEe OpokeHue. IIpuMeHeHHe TIIIoKO3bI, €&
3HAYCHUE B KU3ZHEACATEIBHOCTH Opranu3zMa. Jlucaxapuael: caxapo3a, MaJibT03a U
JakTo3a. BoccTanapnuBaromnye 1 HEBOCCTAHABIMBAIONIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B nmpupoae u npuMeHenue. [lomucaxapuapl: kpaxmai,
IIMKOTeH W 1eurosio3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmaja, TJIMKOreHa |
HeJUTI003bl.  DU3UMYECKHE CBOMCTBA KpaxMmalia W UEJUT0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmajia: THAPOJIM3, KaUYECTBCHHAs PEAKIUS C HOJIOM. XUMHYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THAPOJIH3, ModydeHrue 3¢GupoB 1eatono3sl. [loHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCIIEPUMEHTAIBHBIE METOJbl H3YyYE€HUS BEUIECTB M MX MPEBPAIICHUN:
PacTBOPUMOCTh PA3JIMYHBIX COUPTOB B BOJIE€, B3aUMOJICIICTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIUPTA B aJbJIETUJ HA PACKaJ€HHOM MENHOW NPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHOUPTA JUXPOMATOM Kajusi (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAayeCTBEHHBIC pPEaKIMU Ha aibJeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) wu  runpokcumom  memu(ll)), peakuuss raunepuHa
ruapokcuom Menu(ll), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ ruapokcuaom Menu(ll), BzaumoneiicTBue
Kpaxmayia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIbHBIX 331a4 1mo TemMaM «CrnupTsl
¢denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE A3PUPBI».

A3oTcoaep:kalye OpraHnyeckue coeJMHeHunsl.

AMMHBI — OpraHUYECKHE MPOU3BOJAHBIC aMMmHuaka. Kmaccudukanus aMuHOB:
anudaTuyeckue W apoMaTHYEeCKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mosiekys, obmas ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (HU3NUYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE NMEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMA.
Conu aJIKuiaMMOHUS.

AHWIMH — TPEJCTaBUTEIb AMHHOB apomaTuyeckoro psiga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPYNI aTOMOB B MoJjeKyse aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOMCTB aHmiIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIy4eHUs W TNpUMeHeHue anudarnueckux aMuHoB. [lonmyyeHue aHWIMHA U3
HUTPOOEH30IA.

AMuHOKucn0Tel. HoMeHknaTypa u nzomepus. OTaeiabHble PEICTaBUTENH O
AMHMHOKHCJIOT:  TJIMIUH, ajJaHuH. Du3nuecKkue CBOWCTBA  aMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak amMQOTEpHBIX  OpPraHUYEeCKUX
COCIMHEHUN, peaKius MOJUKOHICHCAIUN, OOpa30BaHWE TMENTHIHONH CBS3H.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U TUJIPOJIU3 TIENTHIOB.

benku kak npuponHsie nonuMmepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWMCTBAa OCIKOB: THUIPOJU3, JEHATypallus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB W MX IMPEBpAILCHUI:
pacTBOopeHHE OEJIKOB B BOJIE, JCHATYypamus OEJIKOB MPU HArpeBaHWM, IIBETHHIC
peaknuu Ha OENKH, PEIICHHE SKCICPUMEHTANBHBIX 33724 MO0 TeMaM
«A30oTcozepKamMe  OpraHWYeCKUEe  COCIMHEHUS» U «Pacno3naBaHue
OPraHUYECKUX COCTMHEHU .

BricokOMOJIEKYJISIPHBbIEC COCIMHEHUS.

OCHOBHbIE TOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJIUMEPHU3ALNHU, CPEIHSS MOJIEKYJISIpHAS



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIUS.

[Tonumepubsie Matepuanbl. Ilnactmaccsl (MOAMATHIICH, MOJUMIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, MOIUKApOOHATHI,
NoMATHIICHTepepTanaT). Y THin3anus U nepepadoTka MmiacThkKa.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE KaydyKH
(OyTamueHOBBIN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3una.

BonokHa: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalPpOH U JIaBCaH).

[Tonmumepsr CIIELUATIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIME TTOJUMEPHI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJbl H3yYCHHS BEIIECTB W HMX IMPEBpalleHUM:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DJKCICPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC ¥ BOJIOKOH.

PacuétHrlie 3agaun.

Haxoxnenue wmoyekyysipHO (OPMyJIbl OPraHUYECKOTO0 COEIUHEHHsS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJCHHE
MOJIEKYJISIpHOW  (OPMYJIBI OPTraHUYECKOTO COEIUHEHUs 1o Macce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJWYECTBY BemlecTBa (Macce, 00BbEMY) MPOIYKTOB
peakuud W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB HIIM CIIOCOOOB
NOJIyYEHUs, OMpPEAEICHUE JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBSI3EU MPU U3YYEHUU OPraHUYECKOW XUMUHU B
10 xiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIUX €CTeCTBEHHO-
HAayYHbIX TIOHSATUN, TaK W TOHSATUH, NPHUHATBIX B OTACNIBHBIX HPEIMETaX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUSA: SABJICHUE, HAYYHBIN (akT, TUIIOTe3a,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kilaccudukaus, HAOIIONCHHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHE.

du3nka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3WYECKHE BEIWYWHBI, CAWHHIBI W3MEPEHHs, CKOPOCTh, JHEPTHUS,
Macca.

buonorusi: kmerka, opraHm3M, DJKOcHCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpodHBIA TUI TUTAHUS, OpPOKEHUE,



¢orocunTe3, abIXaHWE, OEJIKW, YIJEBOABI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: nosaesHble HCKONaeMble, TOILIUBO.

TexHomorusi: MNHUIIEBBIE MPOAYKTHl, OCHOBBI PAllMOHATBHOTO THTAHUS,
MOIOIIIHE CPENICTBA, MAaTEPUAITBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIIASA 1 HEOPTAHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKU aneMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AtoMmHbIe opOuTanu. Kinaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacrpenencHue SJIEKTPOHOB IO ATOMHBIM — OPOMTAIISIM.
DneKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(MUTYypaIuu HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u llepuoamyeckass cucTeMa XMMUUYECKUX JIEMEHTOB
JI.. MenneneeBa. CBsA3b NMEpUOAUUYECKOTO 3akoHAa U [lepuoauueckoil CUCTEMBI
XUMHUYECKUX JJEMEHTOB C COBPEMEHHOM TEOpUEH CTpPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CJOXHBIX BEHIECTB IO TIpynmnaM W TepuojaM. 3JHauYCHHUE
nepuoanyeckoro 3akona [.11. Menneneena.

XuMuueckass CBS3b. BHJIBI XHMHUYECKOM CBS3M: KOBAaJICHTHAs, HWOHHAas,
MeTajuTmdeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJEHTHOW CBS3U: OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [10IsIpHOCTD, HAIIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHeie cBs3u. BomopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOICUCTBUA.

BaneHTHOCT, W BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKHUM CTPOCHUEM (HA MPUMEPE COCAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeAuHEeHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTedb, JUTaHAbl. 3HAYCHUE KOMIUICKCHBIX COCIUHCHHM.
[ToHATHE O KOOPAMHAMOHHOW XUMUMU.

BemectBa  MOJEKYISIpHOTO W HEMOJIEKYJAPHOIO  CTPOCHMS.  THIbI
KPUCTAJUTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbIx cucremax. Mctuanable pacTtBopsbl. [Ipencrasnenue o
KOJIJTIOUIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIEHTPAIMU PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B paCTBOpPE, MOJIIpHAs KOHIEHTpauus. HachlleHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb. Kpuctajuioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHMUECKUX BEIIEeCTB. TpUBHUAIIbHbBIC
Ha3BAaHUS OTJACIbHBIX NMPEICTABUTENEH HEOPraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX pEaKUUi B HEOPraHWUYECKOM M OPraHMYECKOU
XUMHM. 3aKOH COXPAHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie d3PHEKTl XUMUUECKUX PEaAKIUH.
TepMOXUMHYECKUE YPABHEHUS.

CKopoCTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (DAKTOPOB.
['omorenHbIe U reTeporeHHble peakuuu. Katanus u kaTaan3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIMi. XUMHYECKOe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsi. DakToOphl, BIMSIONIME HA TOJOXKEHUE XHUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunun Jle [laTtense.

OnekTponuTuyeckas auccormaiusa. CuibHble HW  cla0ble  3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAacCTBOPOB: KHCIOTHAs, HEUTpasibHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTEneHb  OKUCJICHHS.
Okucnurelb W BOCCTaHOBUTENb. [IpollecChl OKHUCIEHUSI U BOCCTAHOBJICHUS.
Baxneiiimue OKUCIUTENM W BOCCTAHOBUTENIM. MeTOJ SJIEKTPOHHOTO OanaHca.
DJIEKTPOJIUN3 PACTBOPOB U PACIIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYE€HHUs BEIIECTB M HX IPEBpAIlCHUN:
pasziokeHue TNEepOKCHAa BOJOPOJAa B NPUCYTCTBUU KaTaliu3aTopa, MOJEIU
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJICHUE PeaKIuii HOHHOTO 0OMeHa, orpeseeHue
Cpelbl PacTBOPOB C IOMOINBIO HHJIMKATOPOB, M3YYEHHE BIMSHUS Pa3TUIHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOM pEaKIMH | TOJOXKEHHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemerayuioB B llepuoguueckorl cuCTeME  XMMHYECKHX
anemenToB /.M. MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS MX aTOMOB. du3nueckue
CBOMCTBa HEMETAJIOB. AJIJIOTPONHUS HEMETA/UIOB (Ha MPUMEpPE KUCIOPOJIa, CEphI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢u3mveckne M XHUMHUYCCKHE CBOMCTBA: PEAKIIHH C
METajylaMd M  HEMETalllaMH, BOCCTAHOBUTEJIBHBICE CBOWCTBA. [ 'mapuisl.
TonnuBHBIEC JIEMEHTHI.

lamorensl. Haxoxnenwe B mpupoje, CocoObl MONy4YeHUs, (U3NUECKHe U
XUMHWYECKHE CBOMCTBA. | aloreHoBOOpObl. BaxkHeWIne KHUCIOPOICOACPHKAIINE
COeMHEHUS TajoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYYCHUS
rajoreHoB. [[puyMeHeHne TajJoreHOB U UX COCUHEHUM.



Kucnopoa, o3on. JlabopaTopHble U NPOMBIIUICHHBIE CHOCOOBI TMOTYYEHUS
Kkuciopoaa. Ouznueckue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCHUIBL.

Cepa. HaxoxaeHnue B TMpupojie, CHOCOObI TMOJy4YeHUs, (U3NYECKUE U
xumuueckue cBoiictBa. CepoBomopon, cynbduasl. Oxcua cepwi(IV), okcua
ceprl(VI). CepHucrass u cepHas KHUCIOTHI U uX coir. OCOOEHHOCTU CBOWCTB
CepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mnpupoje, crnocoObl NOJNyuYeHUs, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbI. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumeHneHnne azora
U €ro COCIMHECHUMN. A30THBIE YI0OpEHMUS.

®docdop. Haxoxaenue B mpupoje, crnocoObl MONMydeHUs, (PU3NUECKUE U
xumuyeckue cpoictBa. Dochuasl u dochun. Oxcunbl dochopa, dbochopHas
kuciota U e€ conu. Ilpumenenne ¢ochopa u ero coenuneHuit. docdopHbie
yI00peHus.

Yrnepon, HaxoXJIeHHE B MpuUpojae. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznueckue W XUMHUUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yrinepoaa(ll), okcua yraepoma(lV), yronpHas kuciaora u €€
COJIM. AKTUBUPOBAaHHBIA yToib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, OOPa30BAHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CocoObl MOMy4YeHUs, (PU3NYECKHE U
xumuueckue cpoiictBa. Okcun kpeMHus(IV), kpeMHHEBas KHUCIIOTa, CUJIMKATHI.
IIpumeneHue kpeMHHUs U ero coequHeHnii. CTeKI0, ero nojay4yeHne, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B [leproanueckon cucteMe XUMUUYECKUX DIJIEMEHTOB.
Oc0OEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
¢usnueckre cBoWcTBa MeTawioB. [IpuMeHeHHE METaIOB B OBITY M TEXHHKE.
CmuiaBbl METAIIOB.

DNEKTPOXUMUYECKUN psAl  HampsbDkeHud wMetamioB.  OOmme  crocoObl

MOJTy4YECHUS METAJUIOB: TUAPOMETAIITYPIHUs, MMAPOMETAJLTYPI s,
anekTpomeramutyprusa. [lonsatue o kopposum MmetamioB. CrocoObl 3aluThl OT
KOpPpO3UH.

OO6mrast xapakrepuctrka MertamuioB |A-rpynmer [lepuoamdeckoii cucTeMbl
XUMUYECKUX dJieMeHToB. Harpuii u kanuili: mnonydeHue, (QPU3HUYECKUE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHHUM.

O6mrast xapakrepuctuka metamwioB |IA-rpynmer [lepuoamueckoir cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajublUuid: MOoJydyeHue, (Quanueckue u
XUMHUYECKHE CBOWCTBA, MNPUMEHEHUE TMPOCTBIX BEIIECTB M HX COCAUHECHUMU.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTPaHEHMUSI.



AJIOMUHUIN: TIOTyYyeHue, GU3NYECKre U XMMUUYECKUE CBOMCTBA, TPUMEHEHHE
IIPOCTOTO BEILIECTBA M €ro coeAuHeHuil. AM@oTepHble CBOMCTBAa OKCHIA U
TUAPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHUSL.

OOmast xapakTepucThKa MeETaUIOB 1MoO0ouyHbIX mnoarpynn (b-rpymm)
[Tepnoarueckoi CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

®uU3NYECKUe U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHH. OKCUIbl U
ruapokcuansl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, UX
OKUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U MpUMEHEHUE XpoMa.

Ou3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEJUHECHUM.
Baxueitmue coenunenuss wmapranmna(ll), wmapranma(IV), wmapranma(Vl) wu
mapranua(VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nyYecKue U XMMHUYECKUE CBOMCTBA Keje3a U ero coeauHeHuil. OKCusl,
ruapokcuanl u conu xenesa(ll) u sxeneza(Ill). Ilonydyenne u mpuMeHeHHe xee3a
U €ro CIIaBOB.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MEAU U €€ coenuHeHuu. [lonydyeHue n
NPUMEHEHUE MEJIU U €€ COCIMHEHUM.

[uuk: nomydyeHue, ¢GU3MYECKUEC W XUMHUYECKHE CBOWCTBA. AMQpOTEpHBIC
CBOMCTBA OKCH/IA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHneHune
LIMHKA U €r0 COCNHEHUMN.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHS BEUIECTB W HMX MPEBpPALICHUI:
U3ydyeHre oO0pa3ll0oB HEMETaJUIOB, rOpeHue cepbl, docdopa, kenesza, MarHus B
KHCJIOpOJE, M3Y4YEHHME KOJUIEKIMH «MeTamuibl M CIUIaBbD), B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB), B3aUMOJCICTBUE LIMHKA U XKEJe€3a C PACTBOPAMHU KHUCIOT U
1IEJI04€M, KAYECTBEHHbIC PEAKIIMN HAa HEOPraHWYECKNE aHMOHBI, KATUOH BOAOPOJa
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUAPOKCUIAOB QIIOMUHUA W IUHKA C
pacTBOpaMu KHUCJIOT U LIEJI0YEH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 110 TEMaM
«lanorens», «Cepa u e€ coeguHeHUs», «A30T U (hochop U UX COECTUHEHUSNY,
«MeTasuibl TIaBHBIX TOATPYNI, «MeTauibl TOOOYHBIX MOATPYIII.

XHMHUS U 5KU3Hb.

Ponp xumun B oOecrieueHnn yCTOMYMBOTO Pa3BUTUA denoBedecTBa. [loHsTHe
O HAy4yHBbIX METOJAaxX IIO3HAaHWS M METOJOJOTMM HAYYHOrO HCCIEAOBAaHUS.
HayuHble MpUHIMIIBI OpraHU3ali XUMUYECKOTO MTPOU3BOACTBA. [IpoMbIlITICeHHBIE
crocoObl MOYYEHHUs BaXKHEUIIUX BEIIECTB (Ha MpUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [I[pOMBINIIEHHBIE CIOCOOBI TOJIYYEHUs METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHE OKPYKAOUIEW CPeAbl U €ro IMOCIEACTBUS.
Ponp xumun B ob6ecriedeHnn SHEPTeTUUECKON 0€30MaCHOCTH.

Xumusg H© 310pOoBbE uesoBeKa. JlekapctBeHHble cpencTtBa. [IpaBuna
WCMOJIB30BAHUS JIEKAPCTBEHHBIX MPENAPATOB. POIb XUMUM B pa3BUTUH MEIUIIUHBI.



XuUMUS TIUIIUM: OCHOBHBIE KOMIIOHEHTHI, MHUILEBBIE 100aBKU. Poib xumMuu B
o0ecrieueHUH MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiToBas xumus. I[IpaBuna
0e30MacHOr0 MCIOJIb30BaHUS IpEenaparoB OBITOBOM XHWMHHM B IOBCEJHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XuMHsl B CETLCKOM X03siicTBe. OpraHuYecKue U MUHEpaIbHbIE YA0OpEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTEpUAJIbl, KPACKH, CTEKIIO, KepamuKa.
Marepuains! 11 31eKTpoHUKHA. HaHOTEXHOIOTHH.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Ta30B MO HW3BECTHOMY KOJUUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMH, €CIU OJHO U3
BEIIIECTB MMEET NpHMecH, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peaKkiuu, €ClIM OJHO W3 BEIIECTB JaHO B BHUJE pPacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW pPACTBOPEHHOIO BENIECTBA, MACCOBOM JOJM W MOJISIPHOU
KOHICHTpPAllMM BEIIECTBA B PAcCTBOpPE, JOJM BBIXOAA MNPOAYKTA PEAKIUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzainus ~ MeXnpeaMETHBIX  CBA3€d NpH  HM3YYeHUH OOmed u
HEOpraHM4Yeckol XxuMuu B 11 Kiacce OCyIIEeCTBISETCS Uepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M TOHATUH, MPUHATHIX B OTACIBHBIX
IpeIMETaX €CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAaYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CHUHTE3, KiIacCU(UKaIMs, MEPUOJIUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

duznuka: Marepusi, MHUKPOMHUpP, MAKPOMHUpP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, WOH, U30TOIIbI, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, O0OBEM, arperaTHoe COCTOSHHE BEIIECTBA, WJCATbHBIA Ta3,
(du3nyuecKre BEIMUMHBI, €ITMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorusi: kmerka, opranusm, 3KocucTema, ouocdepa, MeTaboIu3M, MaKpoO-
1 MUKPODJIEMEHTHI, O€JIKHU, )KUPHI, YTIIEBOAbI, HyKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorusi: XUMu4YecKkass MPOMBIIUIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHUaibl, CEIbCKOXO35MUCTBEHHOE MPOU3BOJCTBO, MUIIEBAS MPOMBIIIJIEHHOCTD,
(dapMalieBTHUYECKasi TPOMBIIIJIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHUX



nmpemnaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'NH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA YT'JIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTrBeTCTBMH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IpeAaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHMUsl BBIACICHBI CIEAYIONIME COCTABIAIONIUE: OCO3HAHUE
Oo0yJarolmUMHUCS POCCUMCKOM TPaKIAHCKOM HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEACIICHUIO; HATMYUE MOTUBALIUU K
00y4eHHI0; TOTOBHOCTh U CHOCOOHOCTH OOYYarOUIUXCS PYKOBOJICTBOBATHCS
OPUHSATBIMU B OOIIECTBE TMpaBWIaMH ¥ HOPMaMU TIOBEJCHUS; HAIUUHE
PaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTH 1IEJU U CTPOUTH
YKU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MPEAMETa «XHUMHUS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I1O03HABATEILHOM M TPAKTUYECKOW JEesATEeTLHOCTU
o0ydJaromuxcs B Mpoliecce pealns3aiuu 00pa3oBaTeIbHON JeATeIbHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUA MPEAMETa «XHUMHUS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbBITA I[MO3HABATENILHOW W MPAKTUYECKON JAESTEIbHOCTU
oOydJarmuxcs B Mpoliecce peajan3alud o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IIPABONOPSIIKY;

IIPEACTABICHU O COLMAJbHBIX HOPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY U
apryMEeHTHI JPYTUX P aHAIIW3€ PA3IMYHBIX BUJOB yUeOHOU NEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

LIECHHOCTHOI'O OTHOILIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBaXXEHUSI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAHMSA TOIrO, YTO JAaHHbIE HAYKH €CTb pPE3yJIbTar
JUIMTETTFHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YUYEHBIX U MPAKTUKOB;



WHTEpPECa W TO3HABATEIBbHBIX MOTHBOB B TMIOJYYEHHUH U TIOCICIYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSA:

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSA3aHHBIC C XUMHUYCCKHUMHU SBJICHUSIMU,
¥ MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACH HA MOPATHLHO-HPABCTBEHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IOCTYNKH CBOMX TOBapHIICH C
MO3UITMH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) opMupoBaHHUSI KYJIbTYPbI 3I0POBbSI:

NMOHMMAHHUS IIEHHOCTEH 370pOBOTO W  0e30MacHoro oOpasza JKH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DH3HMYECKOMY U
NICUXHYECKOMY 37I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHusi C BellecCTBaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOH JACATEIBHOCTH;

NOHMMAHWS IIEHHOCTH TIPAaBWJI HHIWBUAYAIbHOTO M  KOJUICKTUBHOTO
0€301acHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX 3JI0POBBIO U KU3HU JIFOJICH;

OCO3HAHMS TIOCIICIACTBUH W HENMPHUATHS BPEAHBIX NMPHUBBIYEK (YHOTPEOIICHHS
AJIKOT0JISI, HAPKOTUKOB, KYPEHU );

5) Tpy/10BOIr0 BOCIIUTAHMS:

KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B  Y4COHO-HCCIIEIOBATEIbCKOU
JCATCIBHOCTH, OOINECTBEHHO IIOJIC3HOM, TBOPYECKOM M  JPYyrUX  BHIAX
JCATCIIBHOCTH;

YCTAHOBKM Ha aKTHBHOE YydYyacTHE B PEHICHUM MPAKTUYCCKHX 3ajad
COIIMAJIbHOM HAIIPABJICHHOCTH (B PaMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTHUYCCKOMY U3YUYCHHUIO MPOQPECCUil pa3IMyHOTO poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 10 XUMUMU;

YBaXCHHUS K TPYHLY, JIOIIM TpyJa U pe3yjbTaTaM TPYIOBOH JEATCIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHUIYATBHON TPAaCKTOPHH
oOpaszoBanus, Oymymiedl mpodeccnr W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U
moTpeOHOCTEH 00IIeCcTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUS:

AKOJIOTHYECKH IIeJIECO00PA3HOTO OTHOMICHHS K MPHPOJE KaK HCTOYHUKY
CYyIIIECTBOBAHMS KU3HHM Ha 3eMIIC;

MMOHMMAaHHUs TJI00AILHOIO XapaKTepa 3KOJOTHYCCKUX IPOOJIEM, BIIHSHHS
SKOHOMHYECKHUX TPOIIECCOB Ha COCTOSIHUE IIPUPOTHON M COIMATBHOMN CPEJIbL;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOMPOCOB PallMOHAIBHOIO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMNPUHOCAIIMX BpEH OKpPYKarOUIEH
MPUPOJIHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTHUECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO IKOJOTMYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHOW U COLIMAIBHOM
NpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS aKTHBHO MPOTHUBOCTOSITH HJIEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' 0 TO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOW MPAKTUKH,

NMOHUMaHUs cCrnenudUKd XUMHH KaK HayKd, OCO3HaHUS €€ poju B
dbopMUpPOBaHUY PAMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUH IEJIOCTHOTO
npeAcTaBiIeHUus 00 OKPYKaroIleM MHUPE Kak O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJIeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHHM JJIS  COBPEMEHHOU
UUMBWIN3ALUMNA: B €€ TyMaHUCTHUYECKON HANpaBIE€HHOCTH W BaXXHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYJIbTYpbl, B PEIICHUH TJIOOAIBHBIX
npo0JieM YCTOWYMBOIO DPAa3BUTHSA YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTHUECKOM,
MUIIEBOM U SKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00eCTIeYeHUN
YCIIOBUI YCHEIIHOTO TPYJa U IKOJIOTHUECKH KOMGOPTHOM KU3HU KaXKJIOTO WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: T[OHMMAaHUA CYIIHOCTA METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJydaeMble 3HaHUS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U
MPOUCXOJAIINX B HEM U3MEHEHUW, YMEHHUS JeJaTh 00OCHOBAaHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4YHbIX (DaKTOB M MMEIONIUXCS JaHHBIX C IIeJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUSA IS
pemIeHus Mpo0JIeM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENILCKON NEATEbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMPEpPHIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHHI0, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUWA 1O XUMHUH B
COOTBETCTBHH C )KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX chepax npodhecCHOHaTbHOU
NeSATEebHOCTH.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI TI0O XUMHH Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKAFOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIMU(PUKY METOJOB ITO3HAHUS,
HCITOJIb3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHUS, SBJICHHE,
mporece, CUCTeMa, HayYHBIM (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBAaHUE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YeOHbBIC NelCTBUSA (IMTO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

PETYISITUBHBIE), oOecreunBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH U COLMATBHOM KOMIETEHIIMN 00yYaroInXCs;
CIIOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U YHHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B TO3HABATEILHON U COLIMATILHON MTPAKTHUKE.

MeTtanpeaMeTHbIE PE3ybTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATCILHBIMH, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMH
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHBIE Y4eOHbIE NeHCTBUS

1) 6a30Bble JJOrHYecKHe JeHCTBHUS:

CaMOCTOATEILHO  (OPMYJIIMPOBATH W aKTyaJlIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU ACATEIbHOCTH, 3a/aBas INapaMeTpbl U KPUTEPUU UX
JTOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThl JE€ATEIIbBHOCTH C MOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BAaTh IPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKU MOHSATUN U YCTAHABIMBATH UX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHS NIl OOBSCHEHUS OTAEIbHBIX (aKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPHUTEpUU [JIs KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKHE PaCCyXACHUS (MHIAYKTUBHbBIC, JEAyKTHUBHBIC, IO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM M NPOTHBOPEUYHUS B PACCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMEHSITH B MPOLECCE MO3HAHUS UCIOIb3yeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMUUeckasi opMmyna, ypaBHEHHE XUMUYECKOU



peaKknuuu — TPU PENICHUU YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUYECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPE/ICTABIICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 6a30BbIe HCCIEN0BATEIbCKIE IeHCTBHA:

BJIQ/ICTh OCHOBAaMH METOJOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHX
peaxkuuu;

(GbOopMyITHpPOBATH LIETU U 33J1a4U UCCIEAOBAHMS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(OPMYIHPOBAHHBIC BOMPOCHI B KauyeCTBE WHCTPYMEHTA
NO3HAHUS W OCHOBHI JJI1 (DOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CAMOCTOSITEIPHOTO TUIAHUPOBAHUS U IMPOBEACHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH
00001IIeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 00OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHWYCCKOHW HCCIEAOBATEIbCKOM H  MPOSKTHON
JCATEIBHOCTH, TPOSBIATh CIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3aJlad, NPUMCHCHHUIO Ppa3InYHBIX
METOJIOB TTO3HAHUSI.

3) padoTa ¢ ungopManmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPopMauuu (Hay4dyHO-
NOMYJIsIpHAsl JTUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIPABOYHbIE IMOCOOMUS,
pecypcel MlHTEpHETa), aHamM3upOBaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOPM
Ipe/ICTaBICHUS, KPUTUYECKU OIICHUBATh ed JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHATh PA3TUUYHbIE METOJBI MPU TOUCKE U
orbope wHpOpPMAIMK, HEOOXOAUMON IS BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAEIIEHHOTIO THUIIA;

nproOpeTaTh OMBIT HCIOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BbIOMpaTh  ONTUMANbHYIO  (opMy  MpeAcTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIM SI3BIK B KAadecTBE CpPEACTBA TMpH paboTre ¢
XAMHYECKOW WHPOpMANHe: TPUMEHSITh MEXIpeaAMeTHbIe ((pusndyeckue w
MaTeMaTUYeCKre) 3HAKU U CUMBOJIBI, (POopMyIibl, ab0OpeBUATypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATJIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHHZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYK1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYIUPOBATH CBOU MPE/JI0OKECHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI IPEIJIOKEHHON 3a1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YJbTATOB ITO3HABATEIIBHOW JIESTEIILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro MpoekTa, u (OopMyJIHUpOBATH BHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA NMYTEM COTJIACOBAHUS MO3UIMKA B
X0/1e 00CYKIeHHUsI 1 OOMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE ICHCTBUS:

CaMOCTOSTEJIbHO TUUJIAHUPOBATh M OCYILIECTBIATH CBOIO TMO3HABATEIbHYIO
JEeSTENbHOCTh, OmNpenensis e€ Lenu W 3aJadd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MpeJJlaraéMblii  aJIrOpUTM JCHCTBUIA mNpu
BHITIOJIHCHUU Y4YEOHBIX U HCCIIEIOBATEJIbCKUX 3aj7ad, BbIOMpaTh Haumbosee
¢ dexTuBHBIN croco0 MX pemeHuss ¢ y4eTOM TMOJIy4eHHS HOBBIX 3HAaHUNA O
BEIIECTBAX U XUMUYECKUX PEaKLHUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb JAESATEIbHOCTA HAa OCHOBE CaMOaHalii3a |
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUH Ha YTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs BKIIOYAIOT CHEIU(DHIECKUC
JUISL y4eOHOTO MpeaMeTa « XUMUs» HayIHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICUCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPE0oOpPa30BAHUIO 3HAHUN, BUIBI JACATEIHHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHWW B PA3IUYHBIX y4eOHBIX
CUTYyalusX, a TAKKE B PEaIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe II0 XUMHUHM NPEAMETHBIE pe3yJbTaThl MPEACTABICHbl IO TOJaM
W3YUYECHUS.

10 KJIIACC

[IpenmerHble pe3ysbTaThl OCBOGHHS Kypca «OpraHuueckas XUMHS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00E€CIECYeHUU YCTOMYHUBOTO
Pa3BUTHA YETOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTUYECKOU, SHEPTEeTUUECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IAHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPruy, B o0ecrieuyeHuun pPalMOHAIBHOTO
MIPUPOJIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIIEH KYJIbTYpPHI
YeJIOBEeKa, a TaKXKe OHKOJOIMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO M IPUPOJHOMN CPEAE;

BJIQJICHHE  CHCTEeMOM  XUMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka aroma, S-, P-, 0-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToMa, TUOpuAM3auus AaTOMHBIX opOuTaneil, HOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHbIN CKENET, GyHKIIMOHAIbHAS
TpyIma, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIE), HM30MEpUsl CTPYKTypHass M MPOCTPAHCTBEHHAs] (reoMeTpuyecKas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTUYECKHN Psi, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCJIOPOJI- U a30TCOJEPIKALME OPTaHUYECKUE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3axkon J[. VM. MennaeneeBa, Teopusi CTpPOEHHUS OPTraHUYECKHUX
BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
U TPEBPAIICHUS DJHEPrUM TIPU XUMHUYECKUX pEaKIusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHMUs, JIEKAIIUE B OCHOBE
NOHUMAaHHUS IPUYNHHOCTA U CUCTEMHOCTU XMMHUYECKHX SIBIICHHI; MPEICTaBICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKIui, TEPMOJMHAMUYECKHUX WU KHHETUYECKHUX
3aKOHOMEPHOCTSAX MX IMPOTEKAHHUSI, O B3AMMHOM BJIMSHUMA aTOMOB M IPyII aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30MepHbIH 3 dexToi, opueHTanThl I u 11 pona);
(akTONOTHYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUH U OE€30MaCHOM
UCIIOJIb30BAaHUM BaKHEUIITUX OpPraHMYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
NESTEIBbHOCTA  4YEJOBEKa, OOMMX  HAyYHBIX MPUHIMIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA MTPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPaOOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEAUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYIT OPraHMYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XMMUYECKHX PEAKIMH U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca »dTUX peaklui, peakiuil HOHHOrO OOMEHa MYyTEM
COCTaBJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUMN;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIICCTB JJIS MIUTFOCTPAIHH
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEIMIECTB IO HX COCTAaBY U CTPOCHUIO K ONpEIeIEHHOMY
KJIaccy/Tpynne COeAWMHEHUM, JaBaTh WM Ha3BaHUS IO CUCTEMaTUYECKOM
Homenknatype (IUPAC) m mpuBOAWTH TpUBHAILHBIC HA3BaHHUS IJIS OTACIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJYOJ, TJIMIICPHUH,
STWJICHIJIMKONb, (EHOJ, (OPMANBIACTHII, aleTalbIeTHa, alleTOH, MYypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICUHOBAS, TAJIBMUTHHOBASI KUCIIOTHI,
TJIMIIMH, ajlaHuH, MaibTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHe);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHUJ XHUMHYECKOW CBS3U B
OpPraHUYECKUX COCIWHCHUAX (KOBAJICHTHAas W HOHHAs CBs3b, O- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS TPUMCHATH IOJIOKCHHUS TEOPUH CTPOCHHS
opraHudeckux BemiectB A. M. BytiepoBa st 00bSICHCHHS 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS;

chOpMHPOBAHHOCT ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3uvYecKkue WU XUMHYECKHE CBOMCTBA THIUYHBIX MPEICTABUTEIICH pPa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, aJIKaJIUCHOB,
QJKUHOB, apOMAaTHYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETHI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTHIX U CIOKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCIIOT, OCJIKOB, yTrJeBOJOB (MOHO-, JHW- U TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TCHETHYECKYIO  CBSI3b  MEXKIYy HHUMH  YpPaBHCHUSMH
COOTBETCTBYIOIIMX XHMHYECKHX PEAKIMHd C HCIOJIb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KPaTHOCTH M THUITa KOBAJICHTHOM CBS3M (G- M T-CBSA3M), B3AUMHOT'O BIIUSHHS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
ChIpbsi (HehTh, MNPUPOAHBIM Ta3, VYrojb), CIOCOOBI €ro mepepaboTKu U
MPAKTUYECKOE TIPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAONIOACHUH, U3MEPEHHUH, MOJCIUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM ) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpPMHUPOBAHHOCTh  yYMEHHSI  MPUMCHSTH OCHOBHBIE oTieparuu
MBICIIUTEIILHON NEeATEeITbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 000OIIeHHE,



CUCTEMaTH3allUI0, BBIABICHUE MPUUNHHO-CIICICTBEHHBIX CBSI3CH — JUIA M3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUI;

c(hOpPMHUPOBAHHOCTh YMCHHI: BBISIBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHHUH C
MOHATUSAMU W TIPEICTABICHUSIMH APYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTepUaJbHOTO €IWHCTBA MUDA,
WCITIOJI30BaTh CHCTEMHBIC 3HAHHUS IO OPTaHUYCCKON XUMUHU IS OOBSCHEHUS |
MIPOTHO3UPOBAHUS SBJICHUH, UMEIONTUX €CTECTBCHHO-HAYYHYIO IPUPOTY;

c(OPMHUPOBAHHOCTh YMCHH: TMPOBOAWTH PACUYETBl 10 XUMHUYCCKUM
dbopMyiiaM ¥ ypaBHCHHSIM XHMHYECKUX PEAKIIUH C UCIOJIb30BaHUEM (DH3UICCKUX
BEJIMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTCPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacyEThl MO HAXOXKICHUIO XUMHUYCCKOU
(GopMyJIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJIIM XUMHUYECKHUX JJICMEHTOB,
IPOYKTaM CroOpaHus, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMECHHI: MPOTHO3UPOBATh, aHAJTU3UPOBATh U OIICHHBATH
C IO3UIOMH  DKOJIOTMYECKOH  0€30IIacHOCTH  IOCIEACTBHS  OBITOBOH U
IIPOW3BOJICTBEHHOW JICSITCILHOCTH 4YEJIOBEKa, CBSI3aHHOH ¢  mepepaboTKou
BEIICCTB, UCIIOJIH30BATh MOJIYyYEHHBIC 3HAHUS JIJIS IPUHATHS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYAIUsAX, CBA3aHHBIX C XUMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIHHO IUIAHUPOBATh U TIPOBOJIUTH
XUMUYECKUH DJKCIIEPUMEHT (TOJyYeHHEe ¢ U3YyYEeHHE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBEHHBIC PEAKIMH YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCIIOPOJICOAEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEePUMEHTAIBHBIX
33j1a4 110 PACTO3HABAHUIO OPTraHMYECKHUX BEIECTB) C COOJIIOACHUEM IPaBHII
0e30macHOro OOpaIIeHusl ¢ BEIIeCTBAMH MW JIaOOpPaTOPHBIM 000pYyIOBaHUEM,
dbopMynupoBaTh 1I€Jb HCCIAEIOBAHUS, TMPEJACTABIATh B pa3IMdHOW (opme
Pe3yIbTATHI AKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh WX JJOCTOBEPHOCTb;

c(hopMHUPOBAHHOCTh YMEHHUIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHYECKH 11eJIeCO00pa3HOTO MOBEJAEHUS B OBITY U
TPYJIOBOM JEATEIIBHOCTH B IIEJISAX COXPAHEHUS CBOCTO 3J0POBbS, OKPYKAIOIICH
MIPUPOIHOM CPEelIbl U JOCTUKEHUS €€ YCTOMYMBOIO PA3BUTHSI;

O0CO3HABaTh OIACHOCTh TOKCHYECKOTO JCHCTBHUS Ha >KUBBIC OPraHU3MBI
OmpeIeIEHHBIX OPraHWYECKUX BEIECTB, MMOHUMas cMbIc nokasareins [1JIK;

aHAJM3MPOBATh IICIECOOOPA3HOCTh NMPHUMEHEHUS OPraHUYECKHUX BEIISCTB B
MIPOMBINIJICHHOCTH U B OBITY ¢ TOYKH 3PCHHUS COOTHOIIICHHS PUCK-TTI0Nh3a;

c(hOpMHUPOBAHHOCTh YMEHHM: OCYIICCTBIIATH IICJICHANPABICHHBIA ITOMCK
XUMUYECKOW MH()OPMAIIMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-HaydHas
JUTEpaTypa, CpeAcTBa MaccoBoi nHMopManuu, UHTepHET U ApyTrHUe), KPUTHICCKH
aHAJU3HPOBATh XUMUYECKYI0 HH(POPMAIHIO, IepepadaThiBaTh ¢€ W MCIOJIH30BATh
B COOTBETCTBHH C IMOCTABJICHHOW y4eOHOM 3aqadeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBO€HUSI Kypca «OOmiass v HeopraHuyeckas
XUMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W TO3HABAEMOCTHU SIBJIEHUM NPUPOABI, O MECTE W 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJiu B 00E€CIEYCHUU YCTOMYHUBOTO
pa3BUTHA, B pEHICHUU MPOOJEM SKOJOTHUYECKON, PHEPreTUYeCKOr M MHUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
UCTOYHUKOB JHEPruHU, B OOECIICUCHHH PAIMOHAIBHOIO MPUPOIOINOIL30BAHUSA, B
dbopMupoBaHUM MHUPOBO33PEHUST M OOIIEH KyJbTYyphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U TMPUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHMUYECKHX  3HAHUW, KOTopas  BKJIHOYAET:
OCHOBOIIOJIATAOIINE TIOHATUS — XUMUUYECKHUU DOJEMEHT, aToM, sSIpO aToma,

M30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToMa, TUOpUAW3alMs aTOMHBIX oOpOuTaiei, WoH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYecKass CBs3b (KOBWJICHTHAs, WOHHAsA, METaJUTMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasi pemETKa, XUMHUYECKash peakiusi, pPacTBOP, DIJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHUYECKAsT JAUCCOLMAIUSA, CTENEeHb JIHCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIUIOBOM d(ddeKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMHUYECKOW peaKlNi, XUMUYECKOE paBHOBECHE;
TEOPUU U 3aKOHBI (TCOPUS DICKTPOJIMTUUECKON IHCCOIMALNHU, TEPUOAUYECKUN
3akoH [[.1. MenpeneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS SHEPTUM NMPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JICMCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMUHM, MHUPOBO33PEHUECKHWE 3HAHMS, JIeKAllMEe B OCHOBE  IOHUMAaHUS
OPUYUHHOCTM U CHUCTEMHOCTHM  XHMHUYECKUX  SBJICHUM;  COBPEMEHHBIE
MPEACTABJIEHUS] O CTPOCHHHM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJAMOJICKYJIIPHOM  YPOBHAX; NPEJACTABICHUS O MEXaHU3MaX XHMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHMX M  KHHETUYECKHUX 3aKOHOMEPHOCTAX  HX
NPOTEKAHUSI, O XUMHUYECKOM PaBHOBECUHU, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHMS O CBOMCTBAxX, COCTaBe, IMOJYYCHHUH M OC30MMaCHOM
HCIIOIb30BAaHUN BaKHECHUIINX HEOPTaHMYECCKHUX BEIISCTB B OBITY M MPAKTHYCCKOU
NEATeIbHOCTA  4YeJOoBeKa, OOMMX  HAay4YHBIX  MPUHIUNAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTCPHBIC NMPH3HAKU TTOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIHUE IMOHSITHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUUYECKYI) CHUMBOJIMKY IS
cocTtaBlieHUs (OpMYJ BELIECTB M  YpPaBHEHUH  XUMHUYECKUX  PEAKLHUM,
cucremarnueckyto HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIISITh BaJCHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAWHEHUSX, BUJ XUMHYECKOW CBSI3U (KOBaJCHTHAs,
WOHHAs, METaUIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON  PEeHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOM CBS3M W THUIMA KPUCTAUIMUECKOW PEMIETKH, OOMEHHBIA W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3U;

chOpMUPOBAHHOCTh  yYMEHHUN:  KJIACCU(UIIMPOBATH: HEOPraHUYECKUe
BEII[ECTBA 10 UX COCTAaBY, XUMUUECKUE PEAKIUH 10 PA3IMYHbIM MPU3HAKAM (YUCITY
U COCTAaBy pEarupyroliux BEIIeCTB, TEIUIOBOMY 3 (EKTy peakiuu, U3MEHEHUIO
CTENEHEeW OKHUCICHUsI DJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajauzaTopa W
JIPYTHUE); CaMOCTOSITEILbHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JJI KiIacCUDUKAIIAN
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKI[1ii;

c(hOopMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICT MEPUOJAMUECKOTO 3aKoHa Jl.
N. MenpneneeBa U 1eMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHUMHYECKHUX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO MEPUOIOB
ITepuonnueckon cucremsl .M. MenaeneeBa, UCIONb3ys IMOHITUSA
«OHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE MOMYPOBHHY», «S-, P-, O-aTOMHbIC
opOuTANN», «OCHOBHOE M BO30YXIAEHHOE SHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKHX AJIEMEHTOB M HX
coenMHEeHUM 1o mnepuogam u rpymmaMm llepuognueckoit cucremer J[. U
MeHeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JIOUECK;

c(hOpMHUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE  CBOWMCTBA  BELIECTB  PA3JIMYHBIX  KIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C
IMOMOIIBIO YPAaBHEHNN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIWUTEIBHO-
BOCCTAHOBUTENILHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
ATUX peaKkUui; peakluil HMOHHOTrO OOMEHa MyTEM COCTAaBJICHHUSI MX TMOJHBIX M
COKpAlIEHHBIX  HWOHHBIX  YpPaBHEHMM;  pEakuuMid  TUOPOJIM3d;  pEaKui
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe rupOKCOKOMITTIEKCOB IIUHKA U alIFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIHN C Y4ETOM HX IHEPIreTHUUYECKUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEakiud B 3aBUCUMOCTH OT Pa3JIUYHBIX
(baKkTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHeWIHUX Bo3zaeiicTBuil (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE PEaKIHH,
JIe)KAIIKME B OCHOBE IPOMBIIIJICHHOTO IMOJYYEHUSI CEPHOM KHCJIOTBI, aMMHUAKA,
oOllMe HayyHble MPUHIMIBI XUMHYECKUX MPOU3BOJCTB; 1EJIeCO00pa3HOCTh
MPUMEHEHHS] HEOPraHMYECKHUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb34;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHMM O METOJaX HAy4YHOIO
MO3HAHMS SBJICHUN TMPUPOABI — HAONIOACHUE, W3MEpPEHUE, MOJCIUPOBAHMUE,
AKCTIIEPUMEHT (pPeabHbII U MBICIICHHBIN ), UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSTh 3TU 3HAHUS MIPU IKCIIEPUMEHTAILHOM MCCIICIOBAHUU BEILIECTB
U JUIsI OOBSCHEHHS XHUMHUYECKUX SIBJICHUH, HUMEKIIMX MECTO B MPUPOJE,
MPAKTUYECKOM JAEATEIIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISTH B3aUMOCBSI3bh XUMHYECKUX 3HAHHUHU C
MNOHATUSIMH U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB IS
00Jee 0CO3HAHHOTO MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUEThI: C HCIOIH30BAHUEM
HNOHSATUN «MaccoBas JOJIsI BEUIECTBA B PACTBOPE» U «MOJSIpHAs KOHLIEHTPALMUS»;
MAaccChl BEIIeCTBa WK 00bEMaA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYAaCTBYIOIIMX B PEaKlUU BEIIECTB; TEIJIOBOTO 3(ddexra
peaKiuyu; 3HA4YCHHs] BOJOPOJHOrO MOKA3aTeNsl pacTBOPOB KHCIOT U IIEJIOYEN C
U3BECTHOW CTENEHBI0 AMCCOLMAINK;, Macchl (00bEMa, KOJMMYECTBA BEIIECTBA)
IPOJIYKTa pEaKUUHu, €CIU OJHO U3 UCXOJHBIX BEHIECTB JAHO B BHJIE PAacTBOpA C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpuMecH); JOJMU BBIXOJA NPOAYKTa pPEaKuu; OOBEMHBIX OTHOIIECHUN
rasos;

c(hOpPMHUPOBAHHOCTh YMEHHUU: CaMOCTOSITEIHHO TUIAHUPOBATh W TMPOBOJUTH
XUMHYECKUN  JKCIEpuMeHT  (MpOBEACHHE  peakuuidi  HMOHHOrO  OOMeEHa,
MOATBEPKICHUE KAUYECTBEHHOIO COCTAaBa HEOPTAaHUYECKUX BEIIECTB, ONPENCICHUE
Cpeabpl pPAcTBOPOB BELIECTB C ITOMOILIBK) HWHAMKATOPOB, W3YYCHUE BIIMSHUS
pasnTUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  pEaKIUH, PEIICHHE
AKCHEPUMEHTAIBHBIX 3afa4 1o TtemaM «Metamwie» u «Hemeramas») c
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpalIeHHs C BEMIeCTBAMHU U Jab0paTOPHBIM
oOopynoBanueMm, GOPMYIHpPOBATH I€db HCCICIOBAHUS, MPEACTABIATH B
paznuuHoON Qopme pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLEHHUBATh HX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTbh YMEHHI: COOIIOATh MPaBUIa TOJIH30BAHUS XUMUYECKOM
nocynod u jabopaTopHbIM O00OpyJOBaHUEM, OOpaIlleHHs C BEHIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIIUSMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OMBITOB, YKOJIOTHYECKH 1€7eCO00pa3HOro TMOBEACHUST B OBITY M TPYJIOBOM
JNEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 370POBBS, OKPYKAIOUIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pPa3BUTHA, OCO3HABATH OMNACHOCTh
TOKCUYECKOTO JIEUCTBHS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHKUMAas cMbIc nmokaszartens 11/K;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IE€JICHANPABICHHBIM TMOUCK
XUMUYECKOU MH(OpMALIUK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopMmanuu, UHTEpHET U Apyrue), KPUTUIECKU
aHAJTM3UPOBATh XUMUYECKYI0 MH(POpPMAIMIO, NepepadaThiBaTh €€ U UCIOJIH30BATh
B COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3aayeii.
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OBIIEE KOJIMYECTBO HACOB I1IO ITIPOTPAMME 102




TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanyecknii 3akoH
11 n [lepnoanueckas cucreMa XUMHYECKHUX 9
anemenToB 1. . MenpaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 1 1
BEIECTB
1.3 XHUMHUYECKUE PEAKITUN 19 1 3
Hroro no pazmeny 39
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Hemerans 31 3
2.2 Mertabl 23 2
Utoro no pazneny 54
Pa3zpen 3. XuMus 1 ;KU3HL
31 MeTo bl TO3HAHUS B XUMUW. XUMHUS U 9
' JKU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne T
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxtirieckite fllsay:eﬂnﬂ :)I;I:al;?:;?:enbﬂme
padoThI padoTsbI pecypebi
[IpenMeT 1 3HaYE€HHE OPraHUYECKON
1 XUMHUH, IPEACTABICHUE O 1 BH6JT.H0TGK3 HOK
MHOT006PA3HH OPraHUYECKHX https://myschool.edu.ru
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
i yriieposa (OCHOBHOE U BO30YKIEHHOE ) bubnnorexa [IOK
cocTosIHNS). BaneHTHBIE BO3MOXHOCTH https://myschool.edu.ru
aToMa yriepo/ja
XuMuYeckas CBSI3b B OpraHU4eCKHUX
3 COeIMHEHUAX. MexaHU3Mbl 1 bubnmnoreka IIOK
00pa30BaHus KOBAJICHTHOW CBSI3H, https://myschool.edu.ru
crocoObl pa3pbiBa cBsI3el
4 Teopusi CTpOEHHS OPraHUYECKUX 1 bubnunoreka [JOK
coenuHenuii A. M. byrieposa https://myschool.edu.ru
Buner u3omepun: CTpykTypHas,
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 bubnmnoreka IIOK
3¢ }eKTHI B MOJIEKYTaxX OpPraHnIeCKUX https://myschool.edu.ru
COCIVHEHUN
[IpencraBnenue o KiaccuGpUKaI 1
6 CHCTeMaTH4YeCcKasi HOMEHKIIaTypa 1 bub6mmoreka IIOK

(IJUPAC) oprannuecKmx BEIIECTB

https://myschool.edu.ru




; Knaccudukanus peakiuii B bubnuorexa [JOK
OpPraHUYeCKON XUMHH https://myschool.edu.ru

8 CucremaTu3zaius 1 00001IeHNe 3HAHUI bubnuorexa [JOK
0 TeMe https://myschool.edu.ru
AJIKaHBI: TOMOJIOTHUECKHH psijI, 0011ast

9 (dopMyna, HOMEHKIIATYpa U M30MEPHH, BH6H_H0TeKa HOK
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE https://myschool.edu.ru
CTPOEHHUE MOJIEKYIT

10 du3nyecKkre 1 XUMUISCKHE CBOMCTBA bubmmoreka [{OK
AJIKaHOB https://myschool.edu.ru
HaxoxneHnue aikaHOB B TPUPOJIE.

11 Crioco0bl OJTydeHUs U IPUMEHEHUE bubmoreka LIOK
ANTKAHOB https://myschool.edu.ru
[uxnoankansl: odmas Gopmyina,

HOMEHKJIaTypa U U30MepHUs,

12 0COOEHHOCTH CTPOCHHUS U XUMHUECKHX Bubmaorexa LIOK
CBOMCTB, CITOCOOBI TIOJTyYEHUS U https://myschool.edu.ru
MIPUMEHEHHE
Pemenne pacuéTHpIx 3a7a4 Ha
ompeJeNieHue MOJICKYIIAPHOU (hopMyIIbl

13 OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM Bu6muorexa [IOK
JOOJIsIM aTOMOB 3JIEMEHTOB, BXOIIHUX B https://myschooLedu_ru
ero cocraB. CucremaTu3anus u
00o011eHne 3HaHuH 1o Teme

14 dusznyeckrue U XUMHIECKHUE CBOMCTBA bu6mmoreka [JOK
ankeHoB. [IpaBuio MapkoBHHKOBa https://myschool.edu.ru

15 CriocoOsI MmoTydeHus: ¥ IpUMEHEHUE bubnmoreka [JOK

AJIKCHOB

https://myschool.edu.ru




[Ipaktuyeckas padora Ne 1 o teme

16 "TlosryueHne STUIIEHA U U3yYEHHE ET0 bubsmorexa LHOK
cBOMCTR" https://myschool.edu.ru
Pemrenne pac4€THbIX 3a1a4 Ha
17 OnpeeeHHE MOJIEKYIIAPHON (OPMYIIBI bubmorexa [IOK
OpTaHMHeCKOTO BEIECTBA https://myschool.edu.ru
AJKaTMeHBI: CONPSHKEHHBIE,
18 M30JIMPOBAHHbIE, KyMYyJIUPOBAHHBIE, brbsmorexa LHOK
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS https://myschool.edu.ru
19 XHWMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoreka [IOK
JTMEHOB https://myschool.edu.ru
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
(dbopmMyIa, HOMEHKIIATypa, 3JIEKTPOHHOE
20 Y TPOCTPAHCTBEHHOE CTPOCHHE Bubmaorexa IIOK
MoKy, CTPYKTYDHAS H IHC-TPaEC- https://myschool.edu.ru
M30MepHs AJTIKEHOB
21 CriocoObl MoTy4eHus: U IPUMEHEHNE bubnuoreka [JOK
aJIKaMEeHOB https://myschool.edu.ru
AJKUHBI: TOMOJIOTHYECKUH psifl, oOmias
27 dbopmyia, HOMEHKIIATypa, SIEKTPOHHOE Bubmmorexa [IOK
U IIPOCTPAHCTBEHHOE CTPOEHHUE https://myschool.edu.ru
MOJIeKyYI, (pu3nvecKkre cBONCTBa
. bubmuoreka [JOK
23 XHUMHUYECKHE CBOICTBA AIIKHHOB
https://myschool.edu.ru
24 KauecTBeHHBIE peaKIIM HA TPOMHYIO bubnuoreka [IOK
CBSI3b https://myschool.edu.ru
o5 CriocoOslI moTydeHus: ¥ IpUMEHEHUe bubnmoreka [JOK

AJIKMHOB

https://myschool.edu.ru




26 Pewrenue 3aga4: pac4€rsl 110 bubnuorexa [JOK
YPaBHEHHIO XUMHUYECKON peaKiuu https://myschool.edu.ru

97 CucremaTu3zaius 1 00001IeHNe 3HAHUI bubnuorexa [JOK
0 TeMe https://myschool.edu.ru
ApEeHbI: TOMOJIOTUYECKUH psiJl, 001ast
dhopmyna, HOMEHKIIATypa. IJIEKTPOHHOE

28 Y TIPOCTPAaHCTBEHHOE CTPOCHHUE bubmorexa [JOK
MOJIEKYJT O€H3071a ¥ TOJIyo0JIa, UX https://myschool.edu.ru
(u3nueckue cBoiicTBa

29 XHWMHUYECKUE CBOMCTBA aPEHOB: bubnuoreka [IOK
peaKIuy 3aMeIIeHUs https://myschool.edu.ru
XUMHUYECKUE CBOMCTBA aPEHOB:

30 PEaKIUK IPHCOETUHEHNS, OKMCIICHUE bubmoreka LIOK
FOMOJIOTOB 6EH30a https://myschool.edu.ru

31 Oco0EHHOCTH XUMHUYCCKHX CBOMCTB bu6mmoreka [IOK
CTHpOJIa https://myschool.edu.ru
Pemenue pacuéTHeIx 3a7a4 Ha

32 onpesie/ieHHe MOJIEKYIISPHO GOPMyIIbI brbmmotexa LIOK
OpraHHueCcKOTO BEIIECTRA https://myschool.edu.ru

33 CrniocoObl nostyyeHus 1 IpUMEHEHNe bubnuoreka [IOK
apeHoB https://myschool.edu.ru

34 ['enernueckas cBsA3b MEKIY bubnuoreka [IOK
pa3IUYHBIMU KJIaCCaMH YTJIEBOIOPO/IOB https://myschool.edu.ru
Pacu€rbl o ypaBHEHUAM XUMHUYECKUX

35 peaknuii. CucreMaTu3anus u Bubmmorexa [IOK
0GoGICHHE 3HAHMIE [T0 TeMe https://myschool.edu.ru

36 [Tpupoaustii ra3. [lonyrHeie HeQTAHBIE bubnuorexa [IOK

ra3bl

https://myschool.edu.ru




KameHnHbI# yrois ¥ IpogyKThI €10

bu6mmoreka [{OK

37 nepepaboTKu https://myschool.edu.ru
HedTs 1 criocoOb1 €€ mepepaboTKH.

38 [TpuMeHeHue IPOayKTOB MepepadoTKH bubmmoreka [IOK
HedTH https://myschool.edu.ru

39 I'eneTndeckas CBA3b MEXIY bubnuorexa [JOK
pa3IMYHBIMU KJIACCAMHU YTJICBOI0POIOB https://myschool.edu.ru
l"anorenonpons3BoHbIE

40 YIIIEBOZAOPOIOB: DIEKTPOHHOE BH@I‘HOTeKa HOK
CTPOCHHUE; PEaKIIUK 3aMEIICHHUS https://myschool.edu.ru
rajoreHa
JeicTBue menoyuent Ha
rajJoreHIPOU3BOIHEIE. bubmorexa [IOK

41 B3anMoieiicTBIE TUTATOreHATKAHOB C https://myschool.edu.ru
MarHueMm U IUHKOM

42 Cucremaru3zanus 1 00001IeHIE 3HAHUHT bu6mmoreka [IOK
1o paszaeny "VrieBogopoas"” https://myschool.edu.ru

43 KonTtponbHas paboTa 1mo teme bubnuoreka [JOK
"VraeBoaopo s https://myschool.edu.ru
[IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:

TOMOJIOTHUYECKUH psil, 001mas Gopmyna,

44 CTpOEHUE MOJIEKYI, U30MEepHS, brbmiorexa [IOK
HOMEHKIIATYDA, KIACCHDUKAII, https://myschool.edu.ru
(usnueckue cBoiicTBa

45 XHUMHUYECKUE CBOMCTBA NPEACIBbHBIX bubnuoreka [IOK
OJTHOATOMHBIX CITUPTOB https://myschool.edu.ru

46 CriocoOsl moTydeHus: U TpUMEHEHNe bubnmoreka [JOK

OJJHOATOMHBIX CIIUPTOB

https://myschool.edu.ru




[IpocTsie 3¢upbl: HOMEHKIATYpa U

47 U30MepUsi, 0COOCHHOCTH (DM3UUECKUX U Bubsmorexa IIOK
XAMIIECKIX CRONCTR https://myschool.edu.ru
MHOroaroMHbIE CIUPTHI:

48 STUJICHTJIUKOJIb U TIIUIEPUH, UX bubmmoreka [IOK
(bu3uYecKre 1 XUMUUECKHE CBOMCTBA https://myschool.edu.ru

49 CriocoObl MoTy4eHus! U IpUMEHEHNE bubnuoreka [JOK
MHOTOATOMHBIX CITUPTOB https://myschool.edu.ru
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

50 ¢busnyeckue cBoiicTBa. TOKCUUHOCTH bu6miorexa LHOK
denona https://myschool.edu.ru

. bubmuorexa [JOK

51 XUMHUYECKHe CBOMCTBA deHoma 1

https://myschool.edu.ru

59 CriocoObl MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
benona https://myschool.edu.ru
[IpakTuueckas padota Ne 2. Permenue

53 IKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmnoreka IIOK
"CriupTsl 1 peHob!" https://myschool.edu.ru

54 CucreMaruzanys 1 0000IeHre 3HAHUHA bu6mmoreka [JOK
10 TeMe https://myschool.edu.ru
ANbJIErubl U KETOHBI: JIEKTPOHHOE

55 CTpPOECHHE KapOOHUIILHOM TPYIIIIEL; bub6moreka IIOK
TOMOJIOTHUYECKHUE Psi/Ibl, 0011ast https://myschool.edu.ru
dbopmyna, ©3o0Mepus U HOMEHKJIATypa

56 ANbJIErUIbl U KETOHBI: (PU3NYECKHE bu6mmoreka [JOK
CBOMCTBA; PEaKIUH TPUCOETUHEHHS https://myschool.edu.ru

P P
57 Peaknuu oxuciaeHus U KaueCTBEHHBIC bu6nmoreka [JOK

pCakiuu aJIibACTUAOB U KETOHOB

https://myschool.edu.ru




CriocoObl MOJTy4eHUs AJIbJICTHIOB U

bu6mmoreka [{OK

>8 KETOHOB https://myschool.edu.ru
OaHOOCHOBHBIE IIPEJEIIbHbBIE

59 KapOOHOBBIE KUCIIOTBI, 0COOEHHOCTH bubmiorexa [OK
CTPOEHHUS UX MOJIEKYIT https://myschool.edu.ru
N3omepust 1 HOMEHKIIaTypa

60 KapOOHOBBIX KUCJIOT, UX (PU3MIECKUE brbmorexa LHOK
CBOJCTBA https://myschool.edu.ru

61 XHWMHUYECKUE CBOMCTBA MPEAEIBHBIX bubnnorexa [JOK
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT https://myschool.edu.ru
Oco0OeHHOCTH CBOMCTB MypaBbUHOM

62 KUCIOTEL. MHOTroo6pasue KapOOHOBBIX bubnmorexa LIOK
KHCIIOT https://myschool.edu.ru
Oco0EeHHOCTH CBOMCTB: HEMPEACITbHBIX
Y apoOMaTH4YEeCKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX Bubmiorexa IIOK
kucioT. [IpeacraButenu BoICIINX https://myschool.edu.ru
KapOOHOBBIX KUCIIOT

64 [ToHsATHE O MPON3BOIHBIX KAPOOHOBBIX bubnmuoreka [JOK
KHCJIOT https://myschool.edu.ru

65 CriocoObl mosTydeHus: 1 IpUMEHEHUe bubnnoreka [JOK
KapOOHOBBIX KHUCIIOT https://myschool.edu.ru
CrnosxHble 3¢uUpbl: TOMOJIOTUYECKHUI

66 paz, o0wmas GopMyIna, H30MEPUS 1 brbmorexa [IOK
HOMEHKJIATYpa https://myschool.edu.ru

67 dusznyeckrue U XUMHIECKHUE CBOMCTBA bu6mmoreka [JOK
3¢upoB https://myschool.edu.ru

68 Pemenue pacuéTHeIX 3a1a4: 10 bubnuorexa [IOK




YPaBHEHUIO XUMHUUYECKOHN peaklMy, Ha
OIIpeJeTICHNE MOJIEKYIISIPHON (hOPMYIIbI
OPraHMYECKOro BEUIECTBA

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. Pemenune
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME

bubmmoreka [{OK

69 .

"Kap6oHoBbie kucioThl. Cl10XkKHbBIE https://myschool.edu.ru
3¢upsr"

70 XKupsl: cTpoenue, pusnueckue u bubnnorexa [JOK
XAMHUYECKHE CBOMCTBA (TUIPOIIH3) https://myschool.edu.ru
Oco0eHHOCTH CBOMCTB JKHPOB,

71 COZIEPIKAIINX OCTATKH HEMPeIeTbHBIX bubmorexa IIOK
JKUPHBIX KACIOT. JKUpBI B Ipupoie https://myschool.edu.ru
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX

79 KHCJIOT, UX MOIOLIEE IEHCTBUE. bubmorexa [IOK
TToHATHE O CHHTETHYECKUX MOFOIIUX https://myschool.edu.ru
cpencrBax (CMC)

I'enetnyeckas cBSI3b yIJI€BOJIOPOAOB U

73 KUCIIOPOICOAEPKAIIUX OPraHuIECKUX bubmuorexa IIOK
BEICCTB https://myschool.edu.ru

74 Pacu€rsl 10 ypaBHEHUSIM XUMUUYECKUX bubnuoreka [IOK
peakiui https://myschool.edu.ru

75 Cucremarusanusa 1 0000IeHIE 3HAHUI bu6mmoreka [JOK
10 TeME https://myschool.edu.ru
OO11ast XxapakTepUCTHUKA YIIIEBOJOB U

76 KIacCH(UKAIHs YTIIeBOA0B (MOHO-, JTH- Bubmorexa OK htt
U TIOJIMCaXapu/Ibl)

77 Monocaxapuabl: GU3NIeCcKue CBONCTBA bubnmoreka [JOK

1 HAaXOXACHUC B IIPUPOJILC

https://myschool.edu.ru




IIpuMeHeHue IIII0K03bl, €€ 3HaYCHUE B

bu6mmoreka [{OK

78
KH3HECATSILHOCTHA OpraHu3Ma https://myschool.edu.ru
Jucaxapuipl: caxapo3a, MajbTo3a U

79 nakro3a. Haxoxaenue B pupoje u bubmmoreka [IOK
IPUMEHEHHE AUCAXapH/IOB https://myschool.edu.ru
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, PU3UYECKHE U bubmuorexa [IOK
XHUMHYECKHUE CBOMCTBA, TPUMCHECHUE https://myschool.edu.ru

bubmmoreka [IOK
81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru

Pemenue pacueTHbIxX 3a71a4 Ha

82 onpesie/ieHHe JI0JH BBIX0/a ITPOIyKTa bubnmorexa LIOK
peaKkiuu OT TEOPETUYECKU BO3MOKHOTO https:/myschool.edu.ru

83 CucreMaruzanys 1 0000IeHre 3HAHUHA bu6mmoreka [IOK
10 pasjaeiy https://myschool.edu.ru
KonTtponsHas paboTa o Teme

84 "Kucnopoacoaepskaniue opraHuuecKue but6mmoreka [IOK
coeHeHHs" https://myschool.edu.ru
AmuHbIL: KiaccuduKalus, CTpOCHHE

85 MOJIEKYJI, 00mIas GopMyIa, u3oMepusl, bubnuorexa IIOK
HOMEHKJIaTypa U pU3ndecKre CBONCTBA https://myschool.edu.ru

86 XHUMHUYECKUE CBOMCTBA ai(PaTHIeCKIX bubnnoreka [JOK
aMHHOB https://myschool.edu.ru
AHWINMH: CTPOCHUE aHUITUHA,

87 0COOGEHHOCTH XUMHYECKHX CBOMCTB Brbmotexa LIOK
AHVMINHA https://myschool.edu.ru

88 CriocoOslI moTydeHus: ¥ IpUMEHEHUe bubnmoreka [JOK

aJ'II/I(I)aTI/IquKI/IX aMHWHOB

https://myschool.edu.ru




AMMHOKHUCIIOTBI: HOMEHKJIATypa 1
nzomepusi, PU3NIECKUE CBOMCTBA.

bu6mmoreka [{OK

89 OT/enbHbIE IPEICTABATENH 0~ https://myschool.edu.ru
AMHUHOKHCIIOT
XuMHYecKre CBOMCTBA aMHHOKHUCIIOT,
uX GHOJIOTMYECKOE 3HAYEHUE bu6mmoreka [IOK

%0 aMUHOKHCIIOT. CHHTE3 U THAPOIIN3 https://myschool.edu.ru
MENTH/IOB

01 benku kak npupoiHbIE OJIUMEDHI; bubnuorexa [JOK
CTPYKTYpbI OCSITKOB https://myschool.edu.ru

92 XuMHUYeCcKre CBOMCTBA OCITKOB bubmmorexa [IOK

https://myschool.edu.ru

A3oTcoiepKaIre reTepouKINIeCKe

93 coenrHenns. HyKIIEMHOBEBIE KUCIOTHIL: BH6H.H0TeKa [OK
COCTaB, CTPOEHHE U OHOJIOrHUECcKas https://myschool.edu.ru
pOJIb
[Ipaktrueckas padota Ne 4. Permenue

94 SKCIEPUMEHTANILHBIX 3324 [0 TEME BH6H.H0TeKa [OK
"A3zoTcoaepxaniue opraHu4ecKue https://myschool.edu.ru
coequueHus"
[IpakTuueckas pabota Ne 5. Pemenue

95 SKCIIEPUMEHTAIILHBIX 337134 [0 TeME BH6H.H0TeKa LOK
"Pacnio3naBaHne OpraHMYECKUX https://myschool.edu.ru
coequHeHun"
KonTponsHas paborta o Teme

96 " A30TCOIepIKaIIEe OPraHUYECKHE bubmorexa [IOK
coeHHeHHs" https://myschool.edu.ru

97 OCHOBHBIE TTIOHATUS XUMHUHU bubmmorexa [IOK

https://myschool.edu.ru




BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ n
MCTOAbI UX CUHTE3a —IIOJIMMEPHU3 Al
1 IIOJIMKOHACHCAIIUA

98 IInacTmaccel. YTunuzanus u 1 bub6mmoreka [{OK
nepepaboTKa IIaCTUKA https://myschool.edu.ru

99 DnacToMephl: HaTYpaTbHbBIN 1 bubnuoreka [JOK
CHHTCTUYECKUE KaydayKku. Pe3una https://myschool.edu.ru
BosokHa: HatypanbHEIe,

100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 1 brbsmorexa LIOK
[Mommmeps! ciennanbHOTO Ha3HAYCHUS https://myschool.edu.ru
[IpakTueckas padota Ne 6. Pemenue

101 SKCIIEPUMEHTAITBHBIX 33184 110 TEME 1 bubmoreka LIOK
"Pacno3zHaBanue miaacTMacce 1 BOJIOKOH" https://myschool.edu.ru
O60011eHre U cucTeMaTru3alus

102 U3y4EHHOTO MaTepHaa 1o TeMe 1 bubmoreka [IOK
"BricokOMOJNIEKyIsIpHbIE COETMHEHUS" https://myschool.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Konrpoabubie | IlpakTuueckue i[:;‘?e}[l/lﬂ :)I;I;?a[;?)l;::)enbnme
padoTsbI padoThI pecypesI

1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnnorexa [JOK
Xumudeckuit ajeMenT. M30Tors! https://myschool.edu.ru

9 CtpoeHnue 3eKTPOHHBIX 000JI04YEK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIC YHCIIa https://myschool.edu.ru

3 Kraccudukanust XMuMUYIECKHUX 3JIEMEHTOB 1 bubmuorexa [JOK
(s-, p-, d-, f-o;memenTHI) https://myschool.edu.ru

4 Pacnipenenenue 31eKTpOHOB IO ATOMHBIM 1 bubmuorexa [JOK
opouTaIsIM https://myschool.edu.ru
DNeKTpOHHBIE KOH(UTYpallud aTOMOB

5 5JIEMEHTOB B OCHOBHOM H BO30YKIEHHOM 1 bubmorexa [IOK
COCTOSIHIH https://myschool.edu.ru

6 DNeKTPOHHBIC KOH(PUTYpAITUU HOHOB. 1 bubmuoreka [JOK
DJIEKTPOOTPUIIATETLHOCTD https://myschool.edu.ru
[Tepuoauueckuii 3axoH u [leproaudeckas

. CHCTEMa XUMHMYECKHX dieMeHToB J1. 1. 1 bub6moreka IIOK
MenpeneeBa, CBSI3b C COBPEMEHHOM https://myschool.edu.ru
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB

8 XUMHYECKUX DIIEMEHTOB U 00pa3yeMbIX 1 Bubnmorexa IIOK
VMU TIPOCTBIX U CIOXKHBIX BEIIECTB MO https://myschool.edu.ru
TpyIIaM U Iepuoaam

9 Cucremaru3zanus 1 0000IIICHUE 3HAHUIT 1 bubmuoreka [JOK




110 TEMC

https://myschool.edu.ru/

Bunel xumnueckou cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.

bubmmoreka [{OK

10 BooposHas cBA3b. MeXMONEKyIIpHbIE https://myschool.edu.ru
B3aHMOJICUCTBUS
BasieHTHOCTB ¥ BaJICHTHBIC BO3MOXXHOCTH

1 atoMoB. CBsI3b DIIEKTPOHHON CTPYKTYPBI BH6H.H0TeKa HOK
MOJIEKYJI C UX TEOMETPUICCKUM https://myschool.edu.ru
CTPOCHUEM

12 [IpencraBineHuss 0 KOMILUIEKCHBIX bubnuoreka [IOK
COEMHEHHUAX: COCTAB M HOMEHKJIaTypa https://myschool.edu.ru
BemectBa MosieKynsipHOTo 1
HEMOJIEKY/ISIPHOTO CTpoeHus. THIIbI bub6mmoreka IIOK

13 KPHCTAJUTMUECKNX PENIeTOK M CBOWCTBA https://myschool.edu.ru
BEIIIECTB
[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.

14 IIpencraBicHre O KOJUIOUIHBIX bubnmnoreka IIOK
pacTBOpax https://myschool.edu.ru
VcTuHHbBIC PaCTBOPBI: HACKHIICHHBIC U

15 HEHACHIIIEHHEIE, PACTBOPUMOCTb. but6mmoreka [IOK
KpHCTATTOTHAPATEI https://myschool.edu.ru

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpoB https://myschool.edu.ru
Pemenue 3a/1a4 ¢ HCHOJIb30BaHHEM

17 HOHSTHH ""MaccoBast 10JIsl PACTBOPEHHOTO Bubnmorexa IIOK
BeniecTBa", "MOJIIpHAs KOHIICHTpaIus'" https://myschool.edu.ru

18 Knaccugukamus u HoMeHKIaTypa bubnuorexa [IOK

HCOPraHNYCCKUX BCIICCTB

https://myschool.edu.ru




Cucremarusanys 1 00001IeHUe 3HAHUNT

19
o TemMe
KonTtposnsHast paboTa o Temam
"Crpoenue atoma. [lepuoauueckuii

20 3akoH ¥ [lepuoanyeckas cucrema Bu6norexa LIOK
XUMHYECKHX dneMeHToB JI. 1. https://myschool.edu.ru
MemnneneeBa", "CtpoeHue BeliecTBa.
MHuoroo6pasue BermiecT"
Knaccugukarms XuMIHUECKUX peakni B
HEOPraHUYECKOW M OpraHu4eCKON XUMHUH.

21 3aKOH COXpaHEHHS MAacChl BEUIECTB; bubmmorexa [OK
3aKOH COXpaHEHUS U IPEBPAIICHUI https://myschool.edu.ru
SHEPTHHU MPU XUMHUYECKHX PEaKIUsIX

99 TenoBbie 3¢ eKTh XUMUIECKHX bubmuorexa [JOK
peaknumii. TepMOXUMHUYECKUE YPaBHCHHS https://myschool.edu.ru
Berauciienus o ypaBHEHUsIM

23 XUMHYECKUX PEAKIUH 1 bubmmorexa [IOK
TEPMOXUMHUYECKUM YPaBHEHHSIM https://myschool.edu.ru
CKOpOCTh XMMUUYECKOH peakinu, e&

24 3aBUCHMOCTD OT Pa3IUYHBIX (DaKTOPOB. but6mmoreka [IOK
Karanus u KaTaaus3aTopsl https://myschool.edu.ru

bubmuoreka [JOK
25 ['oMOreHHbIE U TeTePOTreHHBIC PEAKIINU )
https://myschool.edu.ru

IIpakTtuyeckas pabora Ne 1 mo teme

26 "BriusiHue pa3nuyHbIX GaKTOPOB Ha bubmuorexa IIOK
CKOPOCTb XMMHYECKOH peakiun’” https://myschool.edu.ru

97 OOpaTumbie U HEOOPATUMBIE PEaKIIUH. bubnmoreka [JOK

XHUMHUYECKOE PaBHOBECHE

https://myschool.edu.ru




[Ipaktuyeckas padora Ne 2 o Teme

28 "BiusiHUE Pa3InUHbIX (PAKTOPOB Ha bubmuorexa LIOK
M10JIOKEHUE XUMUYECKOTO paBHOBECHS" https://myschool.edu.ru
DNEeKTPOIUTHYECKAs JUCCOLUALUS.

29 CuitbHBIE | CITA0BIE DJICKTPOJIHTHL. Bubmmoreka [IOK
CTereHpb THCCOHAIIIMT https://myschool.edu.ru
Nonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PACTBOPOB. Bo1opoaHbIii bubmuorexa IIOK
I'maponns conent. Peakuuw,

31 NPOTEKAOIINE B PACTBOPAX bubmmorexa [IOK
3JIEKTPOJIUTOB https://myschool.edu.ru
[Tpaktuueckast padora Ne 3 mo Teme

32 "XHUMHUECKHE PEAKIIMU B PaCTBOPax but6miorexa LHOK
IEKTPOIATOB" https://myschool.edu.ru
OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE

33 peakiun. Baxxneiiye OKUCIUTENN | but6miorexa [HOK
BOCCTAHOBHTCIH https://myschool.edu.ru

34 MeTton 31eKTPOHHOTO (3JIEKTOHHO- bubnmuoreka [JOK
HOHHOT0) OajaHca https://myschool.edu.ru

35 DIEKTPOIN3 PACTBOPOB U PACILIIaBOB bubnnoreka [JOK
BEIIECTB https://myschool.edu.ru

bubmuoreka [JOK

36 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB

https://myschool.edu.ru
bu6mmoreka [JOK

37 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB

https://myschool.edu.ru
38 Cucremaru3zanus 1 0000IIICHUE 3HAHUHT bubmuoreka [JOK

1o Teme "XuMuieckue peakuuu"

https://myschool.edu.ru




KontponsHas pabora no reme

bu6mmoreka [{OK

39 "XuMHUECKUE peaKiuu” https://myschool.edu.ru
[TonoxeHnne HeMETAIIIOB B
[Mepuoguyeckoii cucTeMe XUMUYIECKUX

40 snementoB /1. 1. Menzeneesa u brbmiorexa LIOK
0COOEHHOCTH CTPOEHHUS UX aTOMOB. https://myschool.edu.ru
@u3ndecKue CBOMCTBAa HEMETAIIJIOB

41 AmtoTponusi HEeMETauIoB (Ha IpUMEpe bubnuoreka [JOK
KUCIIOpo/a, cepbl, hochopa u yriieposa) https://myschool.edu.ru

42 Bonopona: nonyuenue, pusndeckue u bubnuoreka [IOK
XAMHUYECKHE CBOMUCTBA. [ MIpuIbI https://myschool.edu.ru
[anoreHbl: HAXOKACHUE B TIPUPOJIC,

43 CIIOCOOBI TOydeH s, (PU3NIECKHE but6miorexa LOK
XAMHYECKIE CBONCTRA https://myschool.edu.ru
lNanorenoBoaopoasl. Baxxkuenme

44 KUCJIOPOACOAEP/KAIHE COETUHEHUS bu6miorexa LHOK
[AOFEHOB https://myschool.edu.ru
JIabopaTopHbIC ¥ MPOMBINLICHHBIC

45 CIIOCOOBI MOJYYEHHS I'aJIOr€HOB. BH6H.H0TeKa LHOK
TIpUMeHeHHE FaToreHOB H UX https://myschool.edu.ru
COEIUHEHNN
[IpakTuueckas pabora Ne 4. Perenue

46 SKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME bubnmnoreka IIOK
"Tanorens" https://myschool.edu.ru
Kucnopon: naboparopHsie u

47 MPOMBIIIICHHbIE CIIOCOOBI MOTyIEHHUS, Bubnmorexa IIOK

(1)I/I3I/ILI€CKI/IC U XUMHYECKHE CBOMCTRA.
O30H. HpI/IMeHeHI/Ie KHCJIOpOJa 1 O30Ha

https://myschool.edu.ru




bu6mmoreka [{OK

48 Oxcuapl ¥ IEPOKCUIBI
8 P A https://myschool.edu.ru
bubnuorexa [JOK

49 Pemenue 3a1a4 pa3TuvHBIX TUTIOB ] 1

https://myschool.edu.ru
Cepa: Hax0XJ€HUE B IPUPOJE, CIIOCOOBI

50 MOJIy4eHHs, (PU3HMYECKUE U XUMHUYCCKUE bu6mmoreka [IOK
CBOMCTBA https://myschool.edu.ru

bubmmoreka [{OK

51 CepoBo0opo, CyIbOUILI

POBOLOPOZL, CYIHPILA https://myschool.edu.ru
Kucnoponconepxanime coeIMHEHUS

52 cepbl. OcCOOEHHOCTH CBOWCTB CEPHOM bu6miorexa LHOK
KHCIOTEL https://myschool.edu.ru
[Ipaktuueckast padota Ne 5. Pemenue

53 OKCIIEPUMEHTAIBHBIX 337124 [0 TEME bubnnorexa [IOK
"Cepa 1 eé coeHeHHs" https://myschool.edu.ru
A30T: Hax0XJIEHUE B IPUPOJIE, CIIOCOOBI

54 MOJTyYCHUs, PU3UIECKUE U XUMUICCKUE Bubmmoreka [IOK
CBOMCTBA. AMMHAK, HUTPHIBI https://myschool.edu.ru
Kucnopozacoaepskariye coenHeHMsI

55 azota. OcOOEHHOCTH CBOMCTB a30THOM Bubmmoreka [IOK
KHCIIOTHI https://myschool.edu.ru

56 [IpumeneHue a30Ta U €ro COeAMHEHUN. bu6mmoreka [JOK
A30THBIE yIOOpEeHUs https://myschool.edu.ru
dochop: HaxXOXKIEHHE B IPUPOJIE,

57 criocoObl MoTydeHus1, GU3NUECKUE U bubnuorexa IIOK
XUMHUYECKUe cBoicTBa. Docduapl u https://myschool.edu.ru
bochun

58 Oxcunsl hocdopa, pochopconepxaine bubnmoreka [JOK




kucinoTel. Conu pocopHOit KHCTOTHI

https://myschool.edu.ru/

[Mpumenenne dhocdopa u ero

bubmmoreka [{OK

59 coequnHeHuit. @ochopHbie yaoOopeHus https://myschool.edu.ru
[Ipaktudeckas padora Ne 6. Pemenne

60 SKCIIEPUMEHTAIIBHBIX 3a/1a4 [0 TEME bubmiorexa [OK
"A30T 1 hocdop U uX coequHEHUs" https://myschool.edu.ru
VYriepos: HaXxoXIeHHE B IIPUPO/IC,

61 AJUTOTPOIIHBIE MOIU(DUKAIMH; bubmorexa [IOK
(bu3nUecKue ¥ XUMUYIECKHUE CBOMCTBA, https://myschool.edu.ru
MpUMEHEHHE
Oxkcun yranepona(Il), okcunn

62 yrinepoaa(IV), yronpHas KHCIIOTa U €€ bubmmorexa IIOK
o https://myschool.edu.ru

63 Pemenue 3a1a4u pa3aMvHBIX THIIOB bubmmorexa LIOK

https://myschool.edu.ru
Kpemuuii: HaxoxaeHue B IPUPOJIE,

64 CIOCOOBI MOJTyueHHSI, GU3NUSCKHE U but6miorexa [HOK
XHUMHYECKHE CBOMCTBA https://myschool.edu.ru

65 Oxkcun kpemausa(IV), kpemHueBas bubnuoreka [JOK
KHCJIOTa, CUIINKATHI https://myschool.edu.ru
[TpuMeHeHre KPEeMHHUS U €ro

66 coenuaernii. CTEKII0, €ro MojydeHue, bub6moreka IIOK
BHIBI CTEKTIA https://myschool.edu.ru

67 PerieHue 3a1a4 pa3inyHbIX THIIOB Bubmiorexa LIOK

https://myschool.edu.ru

68 Cucremaru3zanus 1 0000IIICHUE 3HAHUHT bubmuoreka [JOK
o reme "Hemeramibr" https://myschool.edu.ru

69 KonTtponsHas pabota no reme bubnuorexa [IOK




"Hemertamisr"

https://myschool.edu.ru/

AHain3 pe3yabTaToB KOHTPOJIBHOM

bubmmoreka [{OK

70
pabOoThI, KOPPEKITUS OIIMOOK https://myschool.edu.ru
[Tonoxxenne meramuios B Ilepuoanueckon
7 CHCTEME XUMHYECKUX SJIEMEHTOB. bubmorexa [IOK
Oco0eHHOCTH CTPOEHHS ANEKTPOHHBIX https://myschool.edu.ru
000JI04€K aTOMOB METAJJIOB
OO6mue puznueckre CBOWCTBA METAJLIOB.
72 [IpuMeHeHne METAILIOB B OBITY U brbsmorexa LIOK
TeXHIKe https://myschool.edu.ru
bu6moreka [IOK
73 Cmuael MeTtaiioB. Koppo3us MeTamion
https://myschool.edu.ru
bu6mmoreka [IOK
74 Pemenue 3amau pa3nuaHbBIX TUIIOB
https://myschool.edu.ru
DIIEKTPOXUMHUYECKUH P HATPSHKEHU
75 MeTamioB. O6mue crnocoObl MoTydeHus Bubmmoreka [OK
METaIIOB https://myschool.edu.ru
OO6mras xapakTepucTuka MeTayioB 1A-
rpynibl [leproandeckoi cucTemMbl
76 XMUMHYECKUX dTIeMeHTOB. HaTpuii u Bu6muorexa [IOK
KaJlHii: oJydeHne, Gpusnieckue u https://myschool.edu.ru
XUMHYECKUE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI
OOmas xapakrepucTuka Meranios [IA-
rpynnsl [leproanyeckon cucteMbl
77 XMMHMYECKUX DJIEMEHTOB. Maruui u Bu6mmorexa [{OK

KaJbIMHA: oJy4eHue, pusnueckue u
XMMHUYECKUE CBOICTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COETUHEHUI

https://myschool.edu.ru




78 JKécTroCTh BOJIBI U CTIOCOOBI €€ bubnuorexa [JOK
yCTpaHEHUS https://myschool.edu.ru

79 AJIOMUHMI: TIOJTydeHue, GUu3ndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOWCTBA, TPUMEHEHHE https://myschool.edu.ru
AmboTepHBIE CBOICTBA OKCHIA H
THJIPOKCHUIA ATFOMUHUS, Bubmmoreka [IOK

80 THJIPOKCOKOMITJIEKCHI aJTFOMUHHMS, KX https://myschool.edu.ru
MIPUMEHEHHE

81 Perrenue 3a1a4 pa3inyHbIX THIIOB bubmmorexa [TOK

https://myschool.edu.ru
[IpakTueckas pabora Ne 7. Pemenue

82 HKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME bubmmorexa [IOK
"MeTasuisl TIaBHBIX MOArpyr"” https://myschool.edu.ru
OOm1ast XxapaKTepUCTHKA METAJIOB

83 no6ounsIx noArpynn (b-rpymm) BH6H.H0T3K3 LHOK
TlepromuecKoii CHCTEMbI XHMHYECKUX https://myschool.edu.ru
AJIEMEHTOB
®u3nyecKnue U1 XMMUYECKHUE CBOMCTBA

84 XpoMa M €ro COCMHCHHM, UX bubnmnoreka IIOK
pUMEHEHHE https://myschool.edu.ru
Baxxheiine coeTMHEHUsT MapraHIia.

85 ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC bubmorexa [IOK
CBOICTRA https://myschool.edu.ru
dusnueckue U XMAMHUYECKUE CBOMCTBA

86 ’Kenesa u ero coeanHenuid. [loxydenue u bubmuorexa IIOK
IpPYMEHEHHE CILIABOB JKeJe3a https://myschool.edu.ru

87 ®Ou3nveCcKrue U XUMHUYECKHAE CBOMCTBA bubnmnorexa I{OK ht

MEIH U €€ COEIMHEHU, UX IPUMEHEHUE




dusuyeckue U XUMHYECKHE CBOUCTBA
IIMHKA ¥ €T0 COCTUHCHUM, NX

bu6mmoreka [{OK

88 npuMeHeHHe. | HAPOKCOKOMITIEKCHI https://myschool.edu.ru
IUHKA
[Ipaktudeckas padora Ne 8. Pemenne

89 SKCIIEPUMEHTAITBHBIX 3a/1a4 110 TEME bubmiorexa [IOK
"MeTamisi moGOTHBIX MOATpy’” https://myschool.edu.ru

bubmmoreka [{OK
90 Pemenue 3a1a4 pa3InyHBIX THIIOB )
https://myschool.edu.ru

O60011eHne U cucTeMaTu3anus

91 M3y4EeHHOTO MaTepuaa 1o TeMe Bubmmoreka [OK
"MeTamn" https://myschool.edu.ru

92 KonTtponbHas paboTa mo teme bubnuoreka [IOK
"Meramisr" https://myschool.edu.ru

93 AHali3 pe3yabTaToB KOHTPOJIbHOU bubnuorexa [JOK
paboThI, KOPPEKITUS OIIHOOK https://myschool.edu.ru
Ponp xumun B oGecrieueHun

o4 YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTBA. BH6H.H0TeKa HOK
[TonsiTHE 0 HAYYHBIX METOAAX https://myschool.edu.ru
WCCIIEIOBAHUS BEILIECTB
HayuHble npUHIIUIIBI OpraHu3aluu

05 XUMHYECKOTO IIPOU3BOJICTBA. BH6H.H0TeKa LOK
[IpombInueHHbIE CIIOCOOBI MOTY4eHUs https://myschool.edu.ru
BAKHEHIIINX BEILECTB

9% XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN bubnunoreka [JOK
Cpebl ¥ €T0 TIOCIIEICTBHS https://myschool.edu.ru

97 XUMUs U 310POBbE YETIOBEKA. bubnmoreka [JOK

.HeKapCTBeHHLIe cpeacTBa

https://myschool.edu.ru




98 Xumus iy, Pois xumuu B 1 bubmuoreka [JOK
o0ecrieueHnH MUIEBON 0€30MaCHOCTH https://myschool.edu.ru

99 Kocmernueckue u napdromepHbie 1 bubnuorexa [JOK
cpencTBa. beiToBast Xumust https://myschool.edu.ru
XHMHUS B CTPOUTENBCTBE. BaxkHenmme

100 CTPOMTENBLHBIE U KOHCTPYKIIMOHHbIE 1 bubmiorexa [IOK
MaTepHabI https://myschool.edu.ru
XHMHUS B CEIBCKOM XO3SIMCTBE.

101 OpraHu4ecKre U MUHEPAIbHBIE 1 bubmuorexa IIOK
yIOBpeHus https://myschool.edu.ru
Cucremaru3zanus 1 00001IeHIE 3HAHUHT bubmuorexa [JOK

102 1
o TeMe https://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 10 xnacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
JIéskun A.H., Axunonepnoe obmectBo «M3natenbctBo «IIpocBemienne.
» Xumus, 11 knacce/ T'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

JIeéskun A.H., Axumonepnoe o61miectBo «M3narensctBo «IIpocBemienue.

METO/IUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJSA

1. O.C.I'abpuensH, I'.I".JIsicoBa «Xumust Metoanueckoe nocooue — 6a30BbIn
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3aadax,
ynpaxkaeHusnx. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KonTtponbHbIe ¥ poBEepOUYHBIC pabOThI K yueOHUKY». — M.: Jlpoda, 2021 r.
4, O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronpnas kaura mis yaurens». Hacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura mis yaurens». Yacts 2 — M.: JIpoda, 2022 ro.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I".OctpoymoBa «3anaun Mo XuMuu u
cnocoOwI ux pemeHus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenucoBa «Xumus 11 kiacc noypouHsble TUIaHbI 10 YUEOHUKY

O.C.I'abpuensina, I'.I'.JIpicoBoii» - Bonrorpam» Yuutens 2018roz.



8. M.A.Psa6oBa, V.HO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 ximace», - M.

Oxk3ameHn, 2019r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://him.1september.ru Enunas xomnekius LIOP: IpeameTHast KOUTSKIHS
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcriepuMeHThI: xuMusi. Kosteknus Poccuiickoro 061eo6pa3oBaTeibHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast oaumIIHasa MKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckas XUMHUS: 3JICKTPOHHBIA YUSOHHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: 3JICKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTEIHK: XUMUS.


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
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