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NHOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npoGuabHOrO0 OOyYeHMs, MPU3BaHO obOecrneunuTh oO0Ie00pa30BaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

Nzyuenue mnpeamera «Xumusi» B 4YacTd (POpMUPOBaHMS y OOyHaromIMXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJOB (HaOIroAeHUE,
U3MEpEHUe, OKCIEPUMEHT, MOJICIUPOBAHUE) TMPOXOAUT C TNPUMEHEHUEM
aHAJIOTOBOrO H  IU(POBOro 00OpPYIAOBaHUS JETCKOTO  TEXHOIapKa
«KBantopuym».  JlabopaTopHble W mNpakTHUYeCKue pPabOThl MPOBOIATCA B
XUMHUYECKOW J1abopaTopuu, BKJIIOYANOIICH B ceOs ciemyromee o0OpyaoBaHHE:
JaTYUKU TeMmIepaTypHele, PH-, onThyeckoil IUIOTHOCTH, 3JIEKTPONPOBOJHOCTH,
XJIOPH/I-/HUTPAT-HOHOB, B COBOKYITHOCTH C IM(POBOH JTabopaTopuednpudop ass
OKHUCJIEHUS CIUPTa HaJl MEIHBIM KaTajau3aTOpOM, BBICOKOTEMIIEPATYpPHBIA JTaTUUK
(Tepmorniapa), HaTYMK TeMIIEpaTypbl (TEPMOPE3UCTOPHBINM), B COBOKYIHOCTH C
udpoBoii Taboparopueii, TEPMOPE3UCTOPHBIN JATYMK TEMIIEpaTyphbl, MarHUTHAs
Melianka, OaHs KOMOMHHpPOBaHHAs JabopaTopHasi.

B mporpamMmme 1o XuMHUM Ha3zHaYeHUE NpeaMeTa «XHUMHS» MOJIydaeT
NOJpOOHYI0  MHTEPHPETAlMI0O B  COOTBETCTBHM C  OCHOBOIOJATalONIMMH
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH, COAepKaHus,
pe3yabTaToB OOYy4YeHHs M TpeOOBaHMN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CJIEIYIOUIME BBIOJHIEMbIE IPOIPAaMMON IO
XUMUU PYHKIUU:



e UHPOPMAIMOHHO-METOANYECKAsI, peaau3alus KOTOpod obOecreunBaeT
MOJIyYeHUE NPEACTaBICHUS O LENAX, COACPKaHUHM, OOIIeH CTpaTeruu
00y4eHUs, BOCIIUTAHUS U PA3BUTUS 00yYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO NMpoduris;

e OpraHU3aIMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
OTpeNieSiCHHe: MTPUHIUMIIOB CTPYKTYPUPOBAaHHUS U TMOCJIEAOBATEILHOCTH
u3ydeHus y4eOHOro Marepualia, KOJUYECTBEHHBIX M KaYECTBEHHBIX €T0
XapaKTEPUCTUK; TOAXOJ0B K (DOPMUPOBAHHIO COACPKATEILHOU OCHOBBI
KOHTPOJISI U OILIEHKH O00pa30BaTENbHBIX JOCTHUXKEHUU OOyYarolmuxcs B
paMKax HMTOTOBOM aTTecTanuu B (opMe eaUHOTO TOCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Iporpamma aJist yriryOaEHHOTO U3YUYCHUS XUMUU:

e YCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTelIbHOE
JUIL U3YYEeHHS B paMKax OTAEIbHBIX TMpoduiaeH, mnpeaycMaTpuBacT
pacripefieyieHue U CTPYKTYpUPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
CoJIeprKaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca,

e JaT MPUMEPHOE pachpejiesieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEMOTO
JUISL U3YUYEHUS OTACIBHBIX TEM;

e TIpeaJiaraeT MPUMEPHYIO TIOCHEAOBATEIBHOCTh M3YYEHHsS] Y4EOHOro
MaTepuaia ¢ y4€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JA€T METOJMWYECKYI0 MHTEPIPETALNIO IIeJIel U 3a/lay U3yueHus MpeameTa
Ha yrayOJa&€HHOM YpOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHONW XapaKTEPUCTHUKU
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHOMN
IpOrpaMMBbl CpEITHETO o01ero oOpazoBaHUs (JINTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), & TaKKe C y4€TOM OCHOBHBIX BHJIOB
yu4eOHO-TI03HABATENBHBIX  JICUCTBUI  OOydYaromerocss 10  OCBOCHUIO
COJIepKaHMsl IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3UIHKAM B IpOrpaMMe MO XMMHUU IPEAYyCMOTpPEHA
MPEEeMCTBEHHOCTh C OOy4YeHHEM XUMUUW Ha YypPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpeaeraMd  YCTAHOBIEHHOW MTPOrpaMMOl TIO0  XUMHH
o0s13aTebHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAEp)KaHUs y4eOHOro MpeaMeTra
«Xumus» OCTa€Tcs BO3MOXHOCTh BBIOOpa €ro BapHaTUBHON COCTaBISIOINICH,
KOTOpasi JIOJbKHA OMpPEAeNsaThCd B COOTBETCTBHM C HAIPABIEHUEM KOHKPETHOTO
npoduis 00yueHusI.

B cootBercTBUM ¢ KoHUenTyaidbHbIMU mnojoxeHusMu OI'OC COO o
Ha3HAUYCHUU TPEeIMETOB 0a30BOro © yriyOJIEHHOTO YpOBHEM B CHCTEME
niddepeHIMpoBaHHOTO O00yYEeHUsSI HAa YPOBHE CPEIHEro OO0Iero oopa3zoBaHUs



XUMHSI Ha YPOBHE YINIYOJIEHHOIO U3Y4YEHHUS HANpaBlIeH Ha peaju3aluio
MPEEMCTBEHHOCTH €  MOCJHEAYIOLIMM  3TalnoM  MOJYYEHUS  XMUMHYECKOIro
oOpa3oBaHUs B paMKaxXx M3Y4YCHUS CHELUUAIBHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHYECKUX TUCUUIUIMH B By3aX M OpraHu3alusax CpeJHEro npodeccuoHaIbHOro
oOpa3zoBanusa. B 3Toil cBsA3M u3yueHHE mnpeaMera «XHUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HAa  PACIIMPEHUE U  YIIIYyOJeHHEe TEOPEeTHYECKOU U
MPAKTUYECKOMN MOJATOTOBKH OOYYArOIIUXCS, BRIOPABIIUX OMPEACTIEHHBIN TPOPUIh
oOy4YeHHsl, B TOM YHCJIE C IEPCIEKTUBOM MOCIEAYIOIET0 NOTYyYeHUs XUMUYECKOTO
oOpa3oBaHus B opranuzanusx npodeccruonanbHoro oopasosanus. Hapsay c atum,
B cBere TpeboBanuit O®I'OC COO Kk miIaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeHEro o001Iero oOpa3oBaHus
U3ydYeHHe TMpeaMera «XHUMHS» OpPUEHTUPOBAHO TaKKe€ Ha pelIeHHe 3ajad
BOCIUTAHUS M COLMAJIBHOTO pa3BUTUS OOydaromuxcs, Ha (OpMUPOBAHUE Yy HHUX
OOIIEMHTEINIEKTYaIbHBIX YMEHUM, YMEHHMI pallMoHaIu3aluu y4eOHOTro Tpyla |
0000IIEHHBIX  CHOCOOOB  JIEATEIIBHOCTH, WMEKIINX MEXKIUCIUTUTMHAPHBIH,
HaJIIPEAMETHBIN XapaKkTep.

CocraBasiomuMu npeameTa «XUMHs» Ha YpOBHE YriyOnEHHOTO M3y4eHHs
ABIAIOTCS  YriyOsn€HHble Kypchl — «Opranudeckas xumus» U  «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJEpPXaHUS ATUX KypCOB B MpPOrpaMMe IO XHUMHHU 3a OCHOBY
npuHATEl nojoxkeHuss GI'OC COO o pazauuusax 0a3oBoro MU yriayoJ€HHOTO
yYpOBHEN M3YyUYEHUS MIpeMETA.

OcHoBy cogaepkanus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHM4ecKkass XUMHUS» COCTaBIS€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU W
YMEHHH, OTHOCSAUIUXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUs MpeaMera. JTa CHcTeMa
3HAHWM TOJy4YaeT OMpeNeIEHHOEe TEOPETHUECKOe OMOJIHEHUE, MO3BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHIECKOTO
Marepuana. Tak, Ha yrayOJI€HHOM YpOBHE H3ydeHHsS MpeaMmera olecreueHa
BO3MOXXHOCTh 3HAUYMUTEIBHOTO YyBEIWYeHUS OObEMAa 3HAHUM O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX WX COCIWHEHUN HAa OCHOBE PACIIMPEHUS W YTITyOJICHUS
MPEACTAaBICHUA O CTPOCHHM BEIIECTBA, XMMHUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHMS PEaKLUii, pacCMaTPUBAEMbIX C TOUKH 3PEHUS] XUMUYECKON KUHETUKHU
U TepMOAWHAMUKU. M3ydeHue mnepuoanueckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XHMHUYECKHX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUSIX O CTPOCHUM aroMa. XUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUS IHEPTEeTUIECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU H
pa3pylleHur, a TaKKe C TOUKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3ydyeHue
TUNOB  peakuuit  gomojHsercss  (GopMUpOBaHHEM  MpeACTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOIIeccax U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.



B kypce opraHm4eckoil XMMUU MPU PACCMOTPEHHHM PEAKIMOHHOM CIOCOOHOCTH
COEIMHEHUH ynensercs oco0oe BHUMaHHUE BOIPocaM 00 3JEKTPOHHBIX dpdeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIUu.

Oco0oe 3HaueHHWEe HMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yriayOia€HHOrO ypOBHS U3yUYEHU ISl KJIIACCOB ONpeneaEéHHOro npoduiis (r1aBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUN K oOiei cucreme
MPEAMETHBIX 3HAHWM) OKAa3bIBAIOT BIUSHHUE CMEXHbIE TpeAMeThl. Tak, Hampumep,
B COJACPKaHUM MpeIMeTa JJis KJIAaCCOB XUMHMKO-(U3UUYECKOro nmpoduiis 00NbIIoe
3HaueHue OyayT MMETh AJIEMEHThl y4yeOHOro marepuaina mno oduieil xumuu. [Ipu
U3yYeHUH NpeIMeTa B JaHHOM CJly4yae akIeHT OyJeT caenaH Ha OOILIHOCTb
METOJOB TO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYJIApHash Teopusi B (PU3MKE), 3aKOHBI COXPAHECHMS
Macchl M DHEPIrUM, 3aKOHBI TEPMOJIWHAMUKH, JJIEKTPOJIN3a, MPEICTABICHUS O
CTPOECHHMH BEUIECTB U JIPYTOE.

B TO Xe BpemMs B colepkaHUM TpeaMera Jid KIAcCOB XHMHUKO-
Oounonornyeckoro nmpoduiis OONbIIMK yAENbHBIN Bec OyneT MMEeTh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocCTaBIsieTCS  BO3MOXHOCTH — JJIsi  OoJiee
OOCTOSITENIBHOTO ~ PACCMOTPEHMUSI XMMUYECKOW  OpraHu3aluu  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K TMpPUMEDPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUABL, O€NIKHU, YIIEBOAbI, HYKIECHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBAaxX IMpEACTaBHUTENEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEUIECTB CIyKaT OCHOBOM MJi1 H3y4YEHHS
CYLIHOCTH MpoIiecCcOB (OTOCUHTE3A, IbIXaHHUs], TUILIEBAPEHUS.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS
oOIIIEHAyYHBIX METOIOB TIO3HAHUS U OMBITA MPAKTHUYECKOTO IPUMEHEHHS HAyYHBIX
3HAaHWM HM3y4eHHE mpeaMera «XuMHUsA» Ha YIIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMHU TpeAMETaMHu, BXOASIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HayuHbIE NOpeaMeThbD», «MaTeMaTtuka u
uHdopmaTrka» u «Pycckuil sI3bIK U TUTEpATYpay.

IIpu wu3ydeHnu ydeOHOro mnpeamera «XUMHsS» Ha YriIyOJIEHHOM YpOBHE
TakKe, KaKk Ha YPOBHE OCHOBHOTO U CPEIHEro o0Iiero odpazoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTETICHHOW 3HAYUMOCTH SIBIISIETCSI (JOPMUPOBAHHE OCHOB
HayKH XHMHUU Kak oOO0JIaCTM COBPEMEHHOT0 €CTECTBO3HAHHUSI, MPAKTHYECKON
JEATENIbHOCTU YEJI0OBEKa U OJTHOrO M3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. Pemenue
ATOM 3amauyd Ha YriyOJEHHOM YPOBHE HW3YYEHHs MpeaMeTa MNpeanojaraet
peaM3alnio TAKUX 1EJIeH, KaK:

e (opmupoBaHHE TPpPEACTABICHUNA: O MAaTEPUATHPHOM EIMHCTBE MUPA,

3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SBJICHUN MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poiau B oOecredyeHuu



YCTOMYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PELIEHUU  MpodiieM
AKOJIOTHYECKOM, IHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIULIUHBI, CO3JaHUU HOBBIX MAaTEPUAIIOB, HOBBIX UICTOYHUKOB HEPIUHU, B
o0ecreyeHnun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OO0WIEHl KyJIbTypbl YeJIOBEKa, a TAaKKE IKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Ccpee;
OCBOCHME CHUCTEMBI 3HAHUK, JIEKAIMUX B OCHOBE XUMHYECKOU
COCTABJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (YHIaMEHTAIbHBIX
MOHSTUN, 3aKOHOB UM TEOPUM XUMHH, COBPEMEHHBIX ITPEJICTABICHUMU O
CTPOCHMM BEIIECTBA HA PAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMHYECKUX W
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUUYECKUX PEaKIUu, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIuX
HAaY4YHbIX NIPUHIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHue y o0OydJaromuxcs OCO3HAHHOT'O TTOHUMaHUSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUM IS OOBSICHCHHS
KITFOUEBBIX HJIEM W TPOOJEM COBPEMEHHOW XUMHH, JJISI OOBICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pelIeHUs TPOOJIEM, CBSA3aHHBIX C XUMUEH, POTHO3UPOBAHUA,
aHaJIM3a U OIEHKHU C MO3UIIMIA SKOJIOTHUECKOM 0€30MacHOCTH MOCIEICTBUN
OBITOBOM U TPOU3BOACTBEHHOM [EATEIHHOCTH YEJIOBEKa, CBA3aHHOU C
XUMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHHEM U  IepepadboTKOM
BEILIECTB;

yrayOjaeHue  TpelNCcTaBIeHWH O  HAyYHBIX  METOoAax  IMO3HaHWUA,
HEOOXOJMMBIX I TPUOOPETeHHs] YMEHUN OPHEHTHPOBATHCA B MHpPE
BEIIECTB M OOBACHEHMS XHUMHYECKUX SIBICHUW, HMEIONIMX MECTO B
IIPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTHA U ITIOBCETHEBHOM KU3HMU.

B mmane peanmm3anuu nepBOOYEPEOHBIX BOCIIUTATEIBHBIX W Pa3BHUBAIOLIMX
(GYHKIIUN TIEIIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero oO0pa3oBaHUS MPU U3YYCHUH
npeaMera «XuMUS» Ha  yIIyOlNEHHOM  YpOBHE 0OCOOYI0  aKTyaJbHOCTH
MPUOOPETAIOT TaKKE EH U 33/1a49H, KaK:

BOCTIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPHUPOIBI,
YBOXEHUS K TIPOIlECCY TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEIOBAaHUN B XUMUHU, (HOPMHPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBALlUM K OOYYEHUIO M I[IO3HAHUIO, CHOCOOHOCTEW K
CAMOKOHTPOJIKO M CaMOBOCIIMUTAHMI0O  HA  OCHOBE  YCBOCHMS
00IIIeYEeTIOBEUYECCKUX [ICHHOCTEH;



e pa3BUTHUE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOocTeM 00yyarmuxcsi, (QOpMHUPOBAHHE Yy HHUX CO3HATEIHLHOTO
OTHOIIEHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCJIOBUIO YCTIEIIHOW MPOQeCcCUOHATBHON U OOIIECTBEHHOU JeATEbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (QopMHpOBaHHE YMEHUW W HABBIKOB PA3yMHOI'0 MPUPOIOMNOJIb30BAHUS,
Pa3BUTHE IKOJIOTUYECKON KYJIBTYPhI, IPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM SKOJIOTMUECKOU AEATEIBHOCTH.

OO61iee 9uCIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHHUS XUMUU Ha YTIyOJICHHOM

YpOBHE cpeqiHero olmiero oopazoBanus, coctarisieT 204 gacoB: B 10 kiacce —

102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIEIHO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYeCKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOUW CBsi3U (OOMEHHBIN M TOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss oOpraHuyeckux coeauHeHnii A.M. bymiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buabl H30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omomnorus. ['omonoruyeckue psasl. CucreMaTuyeckast
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHs] BEUIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: pEaKUHUM 3aMEIICHUs, H30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipu JABOMHOMN CBSI3W, MOJIUMEpHU3aIiuu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIEC peaKIy Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYECHHS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XUMHYECKHC
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMpPUMEpPE aNKWIBHBIX paJIUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE NUTaJOr€HAIKAHOB C MAarHMEM WU IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOWCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue oprann4ecKue coeIMHEHHUA.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOaHBIE CBSI3M MEXIAYy MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl TOMydYeHUs W TMPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILCHHS], B3aUMOJICUCTBUE C OpraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIUSHHUE THUJIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTMHEHHS — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHus. OKUCIEHUE AJIbJAETUA0B, KAUECTBEHHBIE PEAKIIUN HA AJIbJACTUIBI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

XKupsl. CtpoeHue, puznueckue U XUMHUUECKHE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBIAETUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMeHenue. [lonucaxapuapl: kpaxmain,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJIN3, ModydyeHue 3(upoB 1eiunono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATUJIIOBOI'O CIIMPTA B albJIETHJ] HA PACKAJIEHHOW MEIHOW NIPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:Kaniue OpranHudecKue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauyecTBeHHble peakiuu Ha aHuiIuH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: TJIMIUH, anaHuH. @Ou3nuecKkue CBOWCTBA aMUHOKHCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mpuponnsle nonumepsl. llepBuyHas, BTOpUYHAsT M TpPETUYHAA
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peaknuu Ha O€NKH, pelmIeHWe OKCICPUMEHTAJIbHBIX 33Jad 10 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALNU, CPEIHSST MOJICKYIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJTUCTUPOJ, MOJTUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KallPpOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpPraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB HJHU CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, NPUHATBIX B OTIEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: kierka, opraHu3M, OJKocuctema, Ouocdepa, MeTaboIU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OpOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsA3b mepuoAUYECKOro 3akoHa W llepmoamdeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTumblie U HeoOpaTUMbIE peakluu. XUMHUYEeCKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W CclaOble AICKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUSA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUA PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lamorensl. Haxoxnenne B MpUpoOE, CMOCOOBI MONMYYCHHS, (PU3NUECKHE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3zon. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnuctass U cepHass KUCIOTBI U uX coyii. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3oTa
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuit. PocdopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiib, ajncopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xuMuueckue cBoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIIOTa, CUJIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY M TEXHHKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOpPpO3UH.

OO6mrast xapakrtepuctuka MmeTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KaJlblHMi: TMONy4YeHHE, (U3UYECKUuEe U
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. Am(poTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTMHECHUM.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3lloB HEMETaJUIOB, TOpeHue cephl, Qocdopa, Keie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C pacTBOpaMU KHCJIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T u (pochop U MX coenuHEeHUD,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XUMUYECKOTO IPOU3BOACTBA. [IpombinieHHbIe
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumMuu B oOecniedeHrH YHEPTETUIECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obOecrieueHU U MUIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuértel: Macchl BemecTBa WM 00bEMa Tra30oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakiuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pPacTBOpa C OMNpPEACIEHHOM
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHW4ecKor XuMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CUHTE3, KilacCHU(UKalms, MEepUOJIUIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, Tell0, OOBEM, arperaTHOe COCTOSHHUE BEIIEeCTBA, WJCATbHBIA Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOMbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX035IUCTBEHHOE MPOU3BOJCTBO, MUILEBAS MPOMBIIIJIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B COOTBETCTBHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmMUMHUCS POCCUMCKON Tpa)KJaHCKOM MJIEHTHYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBUJaMM W HOPMaMHU TOBEJICHUS; HaJIU4He
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIiecce peaanu3aiud 00pa3oBaTeIbHON NeATeIbHOCTH.

VY oOyuaromuxcst 0yJaeT copMUPOBAHO YMEHUE HCIIONBH30BaTh aHAJIOTOBOE
nabopaTopHoe 00OpyJoBaHUE U LU(PpOBOE 000PYTOBAHUE JETCKOTO TEXHOMapKa
«KBaHTOpHYM» JUIsl IPOBENICHUS OMBITOB, JIAOOPATOPHBIX, MPAKTUUYECKUX PAOOT,
HKCIIEPUMEHTOB, pa3pabOTKU yU€OHBIX TPOEKTOB.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHYECKOW JeATEIbHOCTH
oOydJaromuxcs B MpOLecce peajan3aluud o0pa3oBaTeNIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS

OCO3HAHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOHW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yUEeOHBIX U TMO3HABATEIBHBIX 3aJ]1ay, BBHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LHEHHOCTHOTO OTHOUIEHHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTCUYSCTBEHHON XMMUH;

YBaXEHUSI K MpOlEecCy TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPe3ylbTaT



JUIATENBHBIX ~ HAOMIOJCHHUH, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  TOWCKOB,
MOCTOSTHHOTO TPYZAa YYE€HBIX U IPAKTHKOB,

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TOJNYYCHHH U MOCIEAYIONIEM
aHanm3e MHQPOpPMAIMH O MEePEOBBIX JOCTIKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYallH, CBA3AHHBIC C XUMUYECKUMHU SBICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHHUsS, OPUEHTUPYICH HA MOPAIbHO-HPABCTBCHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHHE W TMOCTYNKH CBOUX TOBApPHUIICH C
MO3HIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCIIEICTBHIM
MOCTYTIKOB,

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M Oe3omacHoro oOpasza KHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TPaBWI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHUS
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PpELUICHUM NPAKTUYECKUX 3ajad
CoLIMaTbHON HANpaBICHHOCTH (B paMKax CBOET0 Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3ingHoro pojaa, B TOM
YHCcJie HA OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAaHUHN 110 XUMUH;

YBa)KEHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaM TPYA0BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHIYaJbHOM TpaeKTOpUU
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH IEI€CO00Pa3HOr0 OTHOUICHHS K MNPUPOJE KaK HCTOUYHUKY
CYIIECTBOBAaHHUS KU3HU Ha 3eMIIe;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHHM IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U NMPEOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIMpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpakTUKe, CHOCOOHOCTM Y YMEHHMS aKTUBHO TPOTHBOCTOSITH HJEOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'0 MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3alUMHA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00eCTIeUeHUn
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSCHEHUS SBIICHUN OKPY>KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
penIeHus mpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33pPEHHUS  00YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
poLecc, CUCTEMa, Hay4yHbIH (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaJIbHBIE yueOHbIE ACHCTBHs (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COIIMAIIBHOM KOMITIETEHIIMH O00yUYarOIIUXCS;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHUBEPCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJISATHBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUUECKOT'O MBIINIJICHHUS:
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKE MOHITHS ISl OOBSICHCHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTHYECKHE pacCyXAeHUsS (MHAYKTUBHBIC, IEAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKHUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeI0BaATeIbCKHE IeHCTBHS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS UM OCHOBBI JIJIsi (DPOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHWPOBAHHUS M TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ynbrar, (popmMynupoBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NESTENBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO pa3IWYHBIX BUIOB U (HOpM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orOope wuHPOpMaMKM, HEOOXOAWMON Il BBIOJHEHHS] YYeOHBIX  3a/1a4
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KAadeCTBE CpPEICTBA Tpu pabore cC
XAMHYECKOW WH(POpMaNMe: MPUMEHSITh MEXKNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHCTBHSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ IUAJI0ra U/WUiH
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAMENW PE3yJbTATOB IMO3HABATEIBHOW JESTEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCMEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJibTaTaM IPOBEAEHHBIX HCCIECAOBAHUN IMYTEM COIJIACOBAHUS TO3WIIMU B
X0J1e 00CYKJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTb, ONpenesss e€ Leau W 3a7adyd, KOHTPOJUPOBATh M 10 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUs HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTA HA OCHOBE CaMoOaHajiu3a M
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MMPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOiero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y4eOHOTO TIpeiMeTa « XUMHUS» Hay4IHbIC 3HAHUS, YMEHHS U CTIOCOOBI JEHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYyYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
nporpaMMe IO XUMHUHU TNPEAMETHbIE PE3ylbTaThl MPEACTABICHbl IO ToAam
W3YUYECHUS.

10 KJIIACC
[IpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHuueckass XAMHSI»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb MNPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJii B 00ECIEUYCHUU YCTONYMBOTO
Pa3BUTHSA YEJIOBEUECTBA B PEUICHUU MPOOTIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONOIB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS W OOIIEH KYJIbTYphI
YeJIoBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPELIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIHOYAET:
OCHOBOIIOJIArAIOIINE TTOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToMma, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PyHKIIMOHATbHAS
rpylmna, paaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMerpuyeckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/I- U a30TCOEpKAlIUE OpPraHUYeCKUEe COCAMHEHHs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS, TEOPHH, 3aKOHBI
(nepuoanueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEBpallleHHs] HSHEPrUd TMPU XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JEKalllue B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJUHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSSHUHM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHntantsl | u Il pona);
(akTONOTHYEeCKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
WCITOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
JESTENHbHOCTH  YeJIOBEKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPON3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIMBaTh UX B3aUMOCBSI3b, MCMHOJb30BaTh COOTBETCTBYIOIIUE TMOHSATHUS TPU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY IS COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHISCKHUX
BELIECTB;



COCTaBJIATh YPAaBHEHUS XUMHMUYECKHX PEAKLUUUA M PACKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMil  MOCPEACTBOM  COCTaBJICHHUSA
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3rOTABIMBATH MOJIETU MOJIEKYJl OPraHMYECKUX BEIECTB IS MILTIOCTPALUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMUBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpEAeIEHHOMY
KJIacCy/Tpymnine COEIMHEHUM, JaBaTh MM Ha3BaHUS 1O CHUCTEeMaTHYeCKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJISI OTIEIbHBIX
npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru]], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsi KMCJIOTa, CTeapUHOBAs!, OJIEMHOBAs, MAaIbMUTHHOBAS KUCIIOTHI,
[JIMLWH, aJaHuH, MajbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUWHEHHUAX (KOBaJieHTHAas M WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TUIHMYHBIX MpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIECTB: aJIKAHOB, IIMKJIOAIKAaHOB, aJIKEHOB, aJIKa/IUEHOB,
QJIKUHOB, apOMaTHYECKUX YIJIEBOJAOPOJOB, CIHPTOB, ajlbJErHI0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MMPOCTBIX U CIOXKHBIX 3QHUPOB, )KUPOB, HUTPOCOEIUHEHUIN U
aMUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXAapUIOB),
WUTIOCTPUPOBaTh ~ TEHETHYECKYI0  CBSI3b  MEXAY HUMH  ypaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEaKUUW € HCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHs TMOATBEP)KIaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh NCTOUHUKH YTIEBOJIOPOIHOIO
ChIpbsi (HedTh, TPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro MepepaboTKH W
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;



c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJ[aX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICTIMPOBAHUU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH 3TU 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE omneparuu
MBICITUTEILHON JEATeIbHOCTU — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKILIUN;

c(hOpMUPOBAHHOCTh YMEHHMII: BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO E€IMHCTBA MHDA,
UCIIOJI30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU IS OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
Benu4YuMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATH U OIEHUBATH
C TO3WIMH  DKOJIOTMYECKOHW  O0€30MacHOCTH  IOCJEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepadOoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJIsSI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(hopMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENHHO TUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCIIEPUMEHT (MOJyYEeHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOCHUEM TMPaBUII
O6e3omacHoro oOpamieHusi ¢ BEIIeCTBAaMU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEICTABIATh B Pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI01aTh MpaBHUJIa IKOJIOTHYECKH IEJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEILHOCTU B LIENIAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKarOIIEH
MPUPOJIHOM CPEbl U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBBIE OPraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;



c(OPMHUPOBAHHOCTh YMEHHUH: OCYILECTBISITh LEJICHANIPABICHHBIA IOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW Y4eOHOM 3a/1auei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOm@as M HeopraHuyeckas
XUMHSI» OTPAKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHHUN NPHUPOABI, O MECT€ M 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJih B O0ECleYeHUH YCTONYMBOIO
pa3BUTHs, B PEIICHUH NPOOJIEM SKOJOTUYECKOM, SHEPreTHYEeCKOM M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEJULIMHBI, CO3aHUM HOBBIX MAaTEpUaJIOB, HOBBIX
UCTOYHUKOB JHEPTrUu, B OOECHEUYEHHH PAIMOHAILHOTO MPUPOJIOINOJIb30BAHUS, B
GbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEed KyJIbTypbl 4YEJIOBEKa, a TakKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBbIO W MPHUPOIHOM

cpene;
BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIOMINE TOHITHS — XHUMHUYECKHH DJJIEMEHT, aToM, SJApO aToma,

M30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIH, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHUS aTroMa, THOpuau3anus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBaJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKAs] pEIIETKa, XUMHUYECKas peaklus, pacTBOp, DSJIECKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJIUTHYECKAsT JUCCOLMAlMsA, CTEHEHb JUCCOLUALINH,
BOJIOPOJIHBIM  MOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIIIOBOM H3(deKT
XUMUYECKOW PEaKIMKU, CKOPOCTh XUMHUUYECKON peaKlnn, XHMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJIUTUYECKON AUCCONMALNU, TEPUOTUYECKUI
3akoH /.. MenzaeneeBa, 3aK0OH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAaHCHUS U
MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IOHUMaHUSA
MIPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKHX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MPEACTAaBIEHHAS O MEXaHU3MaX XUMHUUYECKHUX
peaKkuuii, TEPMOAMHAMMYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX  MX
MPOTEKAHUs,, O XMMHYECKOM PaBHOBECHH, PACTBOPAaX U AUCIEPCHBIX CHUCTEMAX;
(aKTONIOTHYECKUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, MOJYYCHHH U O€301MacHOM
MCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTHYECKOMN



NESATENbHOCTH  4YeJIOBeKa, OOMMX  HAy4YHbIX [PUHLUUIAX  XHUMHYECKOIO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHITHIA,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE IOHATHS NPH
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JJIs
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJAEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XMUMHUECKOW CBsI3U (KOBajJeHTHas,
MOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA), TUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XHMHYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW peméTku, OOMEHHBIH H
JOHOPHO-aKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHMs KOBAJECHTHOM CBS3H;

chOpMHPOBAHHOCTh  YMEHMI:  KjJacCM(UIMPOBATH:  HEOPraHWYECKUE
BEIIECTBA MO0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 110 PA3IUYHBIM MTPU3HAKAM (YHUCTY
U COCTaBy pearvpyrollux BEUIECTB, TEIIOBOMY 3((EeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIEHHUsS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTaau3zaTtopa M
ApyTUe); CaMOCTOSATENBHO BBIOMPATh OCHOBAHUS U KPUTEPHUH JUIsl Kilaccudukanuu
U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANYECKOro 3aKkoHa /I.
. MenneneeBa u A€MOHCTPUPOBATh €70 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepH30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB II€PBOIO—YETBEPTOrO NEPHOIOB
[Tepuonnueckoin  cucremsr .M.  MengeneeBa,  uCOONB3Ys  TOHSTHS
«QHEPTreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHU», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHUX JJIEMEHTOB U UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckon cucremsr [l N
MeHnneneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

cOpMUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMHMCHIBATh)  OOIIHE
XMMUYECKME  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPXKAATh
CyIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAY HEOPraHWYECKUMMH BEIIECTBAMH C
ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;



c(OPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
ATUX peakIui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABIICHHUS MX MOJHBIX U
COKpAIlEHHBIX  HMOHHBIX  YpPaBHEHUHW;  peakUMd  TUAPOIM3a;  peakuuy
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEpe T'IPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUN C YYETOM HMX JHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTeEp
U3MEHEHHSI CKOPOCTHM XHMHMYECKOM peakuud B 3aBHUCUMOCTH OT pPa3JIMYHbBIX
(akTOpOB, a TAaKXKE XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh XUMHUYECKHE PpEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHLHUIBI XUMHUYECKUX MPOU3BOJCTB; LEIECOOOPA3HOCTD
NPUMEHEHUs] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHMM O METOJIaX HAy4YHOTO
MO3HAHUSl SABJIICHUNW TPUPOJLI — HAONMIOJEHNUE, H3MEpPEeHHEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbIN U MBICJICHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHMS IPUMEHSATh 3TH 3HAHUS IIPU DKCIIEPUMEHTAIBHOM MCCIICIOBAHUYU BEILIECTB
U s OOBSICHEHWS XUMHUYECKHX SIBICHUW, HMMEIONIMX MECTO B MpPHUPOJE,
IIPAKTUYECKOUN AECATEIIBHOCTU YEJI0BEKA U B IIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
NOHATUSIMHA U TPEACTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh yMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
IOHATHM «MaccoBasi J0JI BELIECTBA B PACTBOPE» U «MOJIIPHAS KOHLICHTPALIUSI»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOrO 3 dexTa
peaKIuyu; 3HAYECHHsI BOJOPOJHOIO IIOKA3aTeNsl pacTBOPOB KHMCIOT M ILEIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMHM; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
IIPONYKTA PEAKLNHU, €CIU OJAHO M3 MCXOJHBIX BEUIECTB JAHO B BHJE pacTBopa C
onpeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(MiMeeT TpUMECH); JOJM BBIXOJA MPOAYKTAa PEaKIuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOATENIbHO IUIAHUPOBATh M IMPOBOIUTH
XUMHYECKUI  3KCHEpUMEHT  (MpOBEJEHUWE  peakluil  HMOHHOro  OOMEHa,
ITOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BELIECTB, ONPEACIICHUE
Cpeabl pacTBOPOB BEIIECTB C NOMOIIBKD HWHIWKATOPOB, H3YYEHHE BIMSIHUSA
pa3nu4HbIX  (AKTOPOB HAa  CKOPOCTh  XMMHUYECKOM  pEaKlHH, pELICHHE



DKCIIEPUMEHTATBHBIX 3adad 1o TemaMm «Mertamtel» U «Hemeramie») c
coOJI0IeHneM TpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBaMHU U J1a0OpaTOpPHBIM
obopynoBanueM, GOpMyIUpOBaTh I€Jdb HCCIEIOBAHUS, MPEICTABISITH B
paznuuHoi (popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyJAOBaHUEM, OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBHHM C WHCTPYKIHSIMHU TIO BBITIOJHEHHUIO Ja0OPaTOPHBIX XHUMHYECKUX
OMBITOB, JKOJIOTMYECKH I€JeCO00pa3HOro TMOBEACHHS B OBITY W TPYIOBOU
JESATENBHOCTU B IIEJIIX COXPAHEHHSI CBOETO 3/10POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JIOCTHXKEHHS €€ YCTOWYMBOIO pa3BUTHs, OCO3HAaBATh OIMACHOCTh
TOKCUYECKOTO JCHCTBUS Ha >KMBBIC OPraHU3MBbI OMPEACIEHHBIX HEOPTaHUYCCKUX
BEIECTB, NOHUMAast cMbich nokazarens [1K;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMH B PA3IMYHBIX UICTOYHUKAX (HaydHast M ydeOHO-Hay4dHas
auTepaTypa, CpeAcTBa MaccoBor mHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIIOo, nepepadarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a7adeii.
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Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopust
11 CTPOCHHS OPTaHNUYECKUX coequHeHn A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
' HUKJIOATKAHBI
HenpenenbHble yrieBo0pOIbl: alIKEHbI
2.2 P a P ’ 14 1 Harunk pH
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
' nepepaboTKa
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
JlaTunku
3.1 Cnuptel. ®enon 11 1 TEeMIIepaTyphbl
(TepMOpPE3UCTOPHBIN U




TEPMOTIAPHBIN), OaHs

KOMOWHUPOBaHHAs
naboparopHast
KapOoHHIIbHBIE COeTMHEHUS: aTbJICTUABI 1 1
3.2 keroHbl. Kap6oHOBbIE KUCIOTHI. CIIOKHBIE 21 e TeMHepaTypUH
(TEepMOpE3UCTOPHBIIT)
a¢upsl. XKups
3.3 YrineBoas 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus
H
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 Haraik pH, AaTaiK
AIIEKTPOIIPOBOTHOCTH
Hroro mo pazgeny 12
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 BricokoMoIeKyIsIpHBIE COCTMHEHUSI 6 Hatauk pH
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 u [leproanueckas cucTeMa XUMHYECKUX 9
anemenTtoB /1. 1. Menneneesa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1
BEIIIECTB
TepMope3ucTopHbIiA
JATYUK TEMIIEpaTyphbl,
MarHuTHas Mellajika
1.3 XUMHYECKUE PEaKIIuu 19 1 3 ’
71a00paTOPHBIE BECHI
JlaTumk
AIIEKTPOIIPOBOAHOCTHU
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
Jlatauk
AIIEKTPOIIPOBOAHOCTH
2.1 Hemeraiisl 31 1 3 KIponp ’
MarHuTHas MeIlanka,
OropeTka
JlaTuuk naBieHwus,
2.2 Meramisl 23 1 2 JATYUK KUCIIOPOa,

Harunk pH




Hroro no pazneny

54

Pazgen 3. Xumus u sKu3HbL

Mertoapl 1T03HaHUSI B XUMUU. XUMUSA U

3.1 9
KU3Hb
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero
padoTsI

KonTtpoibHbie

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMeT u 3HaYEHUE OPraHUYECKON XUMHUH,
MIpe/ICTaBIeHNE O MHOI000pa3uu
OPraHNYeCKUX COCTMHEHUN

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

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasnieHTHBIE BO3MOXXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHIX
coeTMHEHUAX. MexaHn3Mbl 00pa30BaHUs
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHHst OpraHU4YeCcKUX
coenquuenuit A. M. bytneposa

Bunel uzomepun: cTpyktrypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIEC AP PEKTHI
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IGHI/IC 3HAHMUH 110



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

TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATYypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHbIX 3a71a9 Ha ONPEICICHHE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIEeCKOTO
BEIIECTBA 10 MACCOBBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTaB.
CucreMaruzanys 1 00001IeHE 3HAHUI 10
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001mas
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKknue 1 XMUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl mosTyyeHHs U IpUMEHEHUe
AJIKEHOB




[Ipaktuyeckas padora Ne 1 o reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemenne pacuéTHbIX 3a7a4 Ha ONpeIEICHUE
18 MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA
AJNKaJIueHbI: CONPSHKEHHBIE, http://school-
19 M30JIMPOBAaHHBIE, KyMYJIMPOBAHHBIE. collection.edu.ru/
Oco0eHHOCTH 3IEKTPOHHOTO CTPOEHUS
XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX http://school-
20 JHEHOB collection.edu.ru/
21 CriocoObl osTyueHus: U IpUMeHEeHue http://school-
ATKAIHEHOB collection.edu.ru/
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as http://school-
29 dhopmyrna, HOMEHKIIATypa, YJIEKTPOHHOE U collection.edu.ru/
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
(uznueckue cBoicTBa
http://school-
23 XUMUYECKHE CBOWCTBA AIKMHOB collection.edu.ru/
http://school-
24 KauecTBeHHbIE peaklii Ha TPOMHYIO CBSI3b collection.edu.ru/
CriocoObl MosTyueHus: U IpUMEHEHUe http://school-
25 R — collection.edu.ru/
26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO http://school-

XHUMHUYECKOU pCaKkuuun

collection.edu.ru/
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Cucremarusanus u 0000LIEHUE 3HAHUN IO

http://school-

27 i
TeMe collection.edu.ru/
ApeHBI: TOMOJIOTHYECKUH Psifl, 001Ias http://school-
dbopmyIia, HOMEHKIIATypa. DJIEKTPOHHOE U collection.edu.ru/
28 [IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOICTBa
29 XUMHYECKUE CBOMCTBA APEHOB: PEAKIINHU http://school-
3aMeEILEeHU collection.edu.ru/
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHU http://school-
30 MIPUCOCTUHECHHS, OKUCIICHAE TOMOJIOTOB collection.edu.ru/
OeH3ona
31 OcoBEHHOCTH XUMUYECKUX CBOMCTB http://school-
cTupoa collection.edu.ru/
Pemenue pacu€THbIX 3a/1a4 Ha ONIPEACIICHUE http://school-
32 MOJIEKYJIIPHON (DOPMYJIBI OPraHUIECKOTO collection.edu.ru/
BEIECTBA
http://school-
33 CriocoObl MoTyueHus: U IPUMEHEHHUE apeHOB collection.edu.ru/
34 I'enetnueckas CBSA3b MEXKIY PA3IUYHBIMU
KJIacCaMH YTIIeBOJOPOJIOB
Pacuétbl o ypaBHEHUSM XUMHUYECKUX
35 peakuuii. Cuctemarusaiys u 00o0IeHne
3HAHUM 110 TEME
36 [Tpupousiii ra3. IlonytHble HeTsAHBIE http://school-

ra3bl
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collection.edu.ru/

37

KameHnHbI#1 yroJib 1 IpOIyKThI €10
nepepadboTKu

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

38

HedTs 1 criocoOb1 €€ mepepaboTKH.
[TpumeHeHre IpoIyKTOB NepepaboTKu
HedTH

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

39

I'enermueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMH yrjieBoaopoaoB

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

40

["anorenonpon3BoAHbBIE YTIIIEBOJOPOIOB!
ANIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus rajJoreHa

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

41

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictrue
IHATAJ0r€HAJKAaHOB C MAarHUEM U [IUHKOM

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

42

CucreMaruzanys 1 0000IIeHe 3HAHNUI 10
pazaeny "YrieBoaoposr"

43

KonTtponpHas padoTa o teme
"Yraesogopoab"

44

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUH psiz1, oOmmas popmyna,
CTpOEHUE MOJIEKYI, U30MepHs,
HOMEHKJIAaTypa, KiIaccuukaus,
(uznueckue cBoicTBa

45

XHMHYECKHE CBOMCTBA MMpEaACIIbHBIX
OJHOATOMHBIX CIIUPTOB

46

CrniocoObl mosTyyeHHs U IpUMEHEHUe

http://school-



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

OJJHOATOMHBIX CIIMPTOB

collection.edu.ru/

[IpocTsie 3¢hupbl: HOMEHKIIATYpa U

http://school-

47 n30Mepusi, 0COOCHHOCTH (U3NIECKUX U collection.edu.ru/
XUMHUYECKUX CBOMCTB
MHOroaroMHbI€ CIIUPTHI: STUJICHIJIUKOJIb U http://school-

48 [JIMLEPHUH, UX (PU3NYECKHE U XUMHUYECKUE collection.edu.ru/
CBOMCTBA

49 CrocoObI TIOTYYeHHs U IPUMEHEHHE http://school-
MHOTOaTOMHBIX CIIUPTOB collection.edu.ru/

50 MDeHO: CTPOEHHE MOJIEKYIIBI, (PU3MIECKHE http://school-
cBoiicTBa. ToKCHYHOCTH (heHOoNa collection.edu.ru/

http://school-

51 XUMHUUYECKHE CBOMCTBA (peHona collection.edu.ru/
CriocoObl MONTyYeH s ¥ IPUMEHEHHE http://school-

52 benona collection.edu.ru/
[Ipaktuueckas padota Ne 2. Permenue http://school-

53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME collection.edu.ru/
"Crupthl 1 heHoBI"
CucremaTu3zanus 1 00001IeHre 3HAHUN IO http://school-

54 TeMe collection.edu.ru/
AJNBJIETU/IBI U KETOHBI: JIEKTPOHHOE http://school-

55 CTpOEHHE KapOOHUIIBHOM I'PYIIIBI; collection.edu.ru/
TOMOJIOTHYECKHUE psfbl, o0mas Gpopmyia,
M30Mepusl U HOMEHKJIaTypa

56 AJNbJIeTUAbI U KETOHBI: (PU3HUECKHUE http://school-
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CBOﬁCTBa; pCaKkiuu nMpuCOCANHCHUSA

collection.edu.ru/

PeaKHI/II/I OKHUCJICHUS U KaUYCCTBCHHbBIC

http://school-

57 -
pEaKIuy AIBJICTHIOB U KETOHOB collection.edu.ru/
5g CrocoObI TOTYYeHH S albIETHIOB U http://school-
KETOHOB collection.edu.ru/
OnHOOCHOBHBIE TIpe/IeNbHBIE KAPOOHOBEIE http://school-
59 KHUCIIOTBI, 0COOEHHOCTH CTPOEHUS UX collection.edu.ru/
MOJIEKYJT
60 M30MepHst 1 HOMEHKIIATypa KapOOHOBBIX http://school-
KHCJIOT, UX (pU3HUeCcKre CBOICTBA collection.edu.ru/
61 XUMHUUECKHE CBOMCTBA MPeeIbHBIX http://school-
0IHOOCHOBHBIX KapOOHOBBIX KHCIIOT collection.edu.ru/
OcoOeHHOCTH CBOMCTB MypPaBbUHOM http://school-
62 KHCIOTBl. MHOTOOOpa3ue KapOOHOBBIX collection.edu.ru/
KHCJIOT
OcoOEHHOCTH CBOWCTB: HEMPEIEIbHBIX U http://school-
apOMaTHYECKUX KapOOHOBBIX, collection.edu.ru/
63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT
64 IToHsATHE O NPOM3BOAHBIX KAPOOHOBHIX http://school-
KHCTIOT collection.edu.ru/
65 CrniocoObl mosTyyeHHs U IpUMEHEHUe http://school-

Kap6OHOBLIX KHUCJIOT

collection.edu.ru/
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CrnosxHbie 3(DUPBI: TOMOJIOTHYECKUHN P,

66 obmas popmyra, U30MEpHs U
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE CBOMCTBA
3¢upoB
Pemrenne pacy€THbIX 3a1a4: 110 YPaBHEHUIO http://school-

68 XUMUYECKON PEAKIIMHU, HA ONPEICIICHHUE collection.edu.ru/
MOJIEKYJIIPHOH (POPMYITBI OPraHUIECKOTO
BEIllECTBA
[Tpaktuueckas padota Ne 3. Permenue http://school-

69 AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe collection.edu.ru/
"Kap6onoBbie kucioTbl. CraoxHbIe 3QUpbI"
XKupsr: crpoenue, puznyeckue u http://school-

70 XMMHYECKHE CBOMCTBA (THAPOIIH3) collection.edu.ru/
OCcoOEHHOCTH CBOWCTB JKUPOB, http://school-

71 COJIepXKaIUX OCTATKH HEMPEISThHBIX collection.edu.ru/
XKUPHBIX KUCIOT. JKupbl B ipupoie
MpbLta Kak COJIM BBICIIUX KapOOHOBBIX http://school-

72 KHUCJIOT, MX Moroliee faercTere. ITonsaTue o collection.edu.ru/
CUHTETHYECKUX Motomux cpeactrax (CMC)
['enernueckas cBs3pb yriieBoJAOPOIOB U http://school-

73 KHACHOPOJACOAEPHKAIIUX OPraHUIYECKUX collection.edu.ru/
BEIIECTB

24 PacuéThl 0 ypaBHEHUAM XUMUYECKHUX http://school-
peaximii collection.edu.ru/

- Cucremarusanus ¥ 0000LIeHNE 3HAHUM 110 http://school-

TEMC

collection.edu.ru/
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OO01mas XxapakTepucTUKa yrieBOJI0B U

http://school-

76 KJaccu(uKanus yriaeBo10B (MOHO-, IU- U collection.edu.ru/
MIOJIMCAXapH/Ibl)

7 MoHocaxapusl: (pU3UUECKHE CBOWCTBA U http://school-
HaXOKIIEHHE B IPHPOJIC collection.edu.ru/

-8 [IpuMeHeHHE TIIIOKO3bI, €€ 3HAYECHUE B http://school-
JKU3HEIEATENHLHOCTH OPraHu3Ma collection.edu.ru/
Jucaxapupl: caxapo3a, MaIbTO3a U http://school-

79 nakro3a. HaxoxneHnue B npupoe u collection.edu.ru/
MIPUMEHEHHE TUCAXapUIOB
[Tonmcaxapuapl: CTpo€HNE MaKpPOMOJIEKYII, http://school-

80 (br3UYecKre U XUMUYECKHUE CBOMCTBA, collection.edu.ru/
MPUMEHEHHE

http://school-

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX collection.edu.ru/
Pemenue pacueTHbIX 3a/1a4 Ha ONIPECIICHUE http://school-

82 JIOJIM BBIXOJA MPOAYKTA PEAKLIUU OT collection.edu.ru/
TEOPETUYECKH BO3MOKHOTO

83 Cuctemaru3zanus 1 0600IIeHNe 3HAHUH TI0 http://school-
paszeny collection.edu.ru/
KonTtponbHas padoTa o teme http://school-

84 "Kucnopoacoaepxaiiye opraHu4ecKue collection.edu.ru/
coeauHeHuA"
AMUHBIL: K1accu(UKaLus, CTPOSHUE

85 MOJIEKyYJI, o01as popmyia, U3oMepus,

HOMCHKIJIaTypa U (bI/I3I/I‘-IeCKI/Ie CBOICTBaA
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XUMHUYECKUE CBOMCTBA ann(aTHIECKUX

http://school-

86 i
AMUHOB collection.edu.ru/

87 AHMJINH: CTPOEHHE aHUIIMHA, 0COOEHHOCTH http://school-
XMMHYECKUX CBOMCTB aHMJIMHA collection.edu.ru/

83 CrocoObl MONTyYeH s ¥ TIPUMEHEHHE http://school-
ANM(ATHIECKHX AMHHOB collection.edu.ru/
AMHHOKHUCIIOTBI: HOMEHKJIATypa U http://school-

89 nzomepusi, pu3rUecKre CBOICTBA. collection.edu.ru/
OTenbHBIC MTPEICTABUTEH O-aMUHOKHCIIOT
XuMHUdecKre CBOMCTBAa aMUHOKHCIIOT, X http://school-

90 OHMOJIOTHYECKOe 3HAYCHHE aMUHOKHUCIIOT. collection.edu.ru/
CuHTe3 ¥ THAPOIN3 NENTHIOB

o1 Benku Kak NpupoaHbIE TTOJMMEPEL; http://school-
CTPYKTYPBI GETKOB collection.edu.ru/

http://school-

92 XHUMHUYECKUE CBONCTBA OCIIKOB collection.edu.ru/
A3oTcoaepKaIre reTePOLMKINYECKUE http://school-

93 coenuHeHUs. HyKITIeMHOBBIC KHCIIOTHI: collection.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl POIIb
[Ipaktuueckas padota Ne 4. Perenue http://school-

94 JKCIIEPUMEHTAIIBHBIX 33124 10 TEME collection.edu.ru/
"A30TcoepKalue OpraHndecKue
coeMHeHus"

95 I[Mpaktuueckas pa6ora Ne 5. Pernenue http://school-

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

collection.edu.ru/
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"Pacrio3HaBaHn€e OpraHMYECKUX
coequueHui"

KonTtponsHas paboTa o teme

http://school-

96 " A30TCOAEpIKAIINE OPraHUIECKUE 1 collection.edu.ru/
coenuHeHHs"
OCHOBHBIE TTIOHSATHS XUMHHU http://school-
97 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U 1 collection.edu.ru/
METO/Ibl UX CUHTE3a —II0JIUMEPHU3aLIUs U
IIOJIMKOHICHCALTUS
08 [TnacTmaccel. YTuaM3anus u nepepadboTka ! http://school-
IACTHKA collection.edu.ru/
99 DIacTOMEPHL: HATYPATbHbBIA CUHTETHYECKHE ! http: _SChOOI'
Kayayku. Pesnna collection.edu.ru/
BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE, http://school-
100 cunternyeckue. [lomumepsl crienuaibHOTO 1 collection.edu.ru/
Ha3HAUYCHMUS
[Ipaktuueckas padota Ne 6. Permenue http://school-
101 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 collection.edu.ru/
"Pacrio3HaBaHHE IJIACTMACC U BOJJOKOH"
O06001IeHre U CHCTeMAaTHU3alNus U3Y4eHHOTO http://school-
102 Marepuaia 1o TeMe 1 collection.edu.ru/
"BbpICOKOMOJIEKYIISIpHBIE COETUHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoxka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
L Atom. CocTaB aTOMHBIX sifiep. XUMUUYECKHH ! http://school-
sieMenT. M30Toms! collection.edu.ru/
5 CTpoeHHe SIEKTPOHHBIX 000JI0YEK aTOMOB, 1 http://school-
KBAHTOBEIC YHCIA collection.edu.ru/
Knaccuukanys XMMUYECKHX DJIEMEHTOB (S-, http://school-
3 p-, d-, f-omemenThr) 1 collection.edu.ru/
) )
PacrnpeiesieHne 3J1€KTPOHOB 10 aTOMHBIM http://school-
4 opGuTATIM 1 collection.edu.ru/
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB http://school-
5 AJIEMEHTOB B OCHOBHOM U BO30YyXAEHHOM 1 collection.edu.ru/
COCTOSTHUU
6 DNIEKTPOHHBIE KOH(GUIYpALH HOHOB. 1 http://school-
DIEKTPOOTPULIATENLHOCTD collection.edu.ru/
[Tepuonunueckuii 3akoH u I[lepuoanueckas http://school-
7 chcTEMa XUMHUYECKUX 35ieMeHToB /JI. W. 1 collection.edu.ru/
MenneneeBa, CBS3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 1 http://school-

XUMHUYCCKHUX 3JICMCHTOB U 06p83yeMBIX MU

collection.edu.ru/
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MPOCTBIX U CJIOKHBIX BEUIECTB IO TPYIIaM U
nepuoJam

Cucremarusaius 1 00001IeHrE 3HAHUHA 110

http://school-

9 .
TeMe collection.edu.ru/
Buapl xumuueckoii cBsa3u. MexaHu3mbl http://school-

10 00pa3zoBaHusi KOBAJIEHTHOM CBSI3H. collection.edu.ru/
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aMMOICHCTBUS
BaneHTHOCTh M BaJI€EHTHBIE BO3MOXHOCTH http://school-

11 aToMOB. CBSI3b ANEKTPOHHON CTPYKTYPBI collection.edu.ru/
MOJIEKYJI ¢ KX TEOMETPUUYECKUM CTPOECHUEM

12 IMpencraBieHns: 0 KOMILIEKCHBIX http://school-
COEIMHEHHUSX: COCTaB M HOMEHKJIATypa collection.edu.ru/
BeniecTa MoJIeKyISIpHOTO U http://school-

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI collection.edu.ru/
KPUCTAJUIMYECKUX PEIIETOK U CBOICTBA
BEILIECTB

14 [ToHATHE O JUCIIEPCHBIX CUCTEMAX. http://school-
[IpencraBnenue o KOJJIOUIHBIX pacTBOpax collection.edu.ru/
HcTrHHBIE pacTBOPHI: HACKIIIICHHBIE U http://school-

15 HEHACHIILIEHHBIE, PACTBOPUMOCTb. collection.edu.ru/
Kpucrannorugpatsr

16 CriocoObl BEIPQKEHHS KOHIIEHTPAIMH http://school-
PACTBOPOB collection.edu.ru/

17 Pemenue 3agau ¢ UCHOJIB30BAHUEM TTOHATHI http://school-

"MaccoBas J10J1s1 pacCTBOPEHHOTO BellecTsa',
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"MoJIsipHasi KOHIEHTpaus"

collection.edu.ru/

Knaccugukanus 1 HOMEHKIATypa

18 HEOPraHUYeCKUX BEIICCTB
19 CucremaTtu3zanus 1 000011eHUE 3HaHUN IO
TEMe
KonTponsnas pabora o temam "CrpoeHue
atoma. Ilepronuueckuii 3aKoH u http://school-
20 [leproauueckas cucteMa XUMHUYECKUX collection.edu.ru/
anemenToB JI. . Menneneera", "CtpoeHue
BemecTBa. MHOroo6pa3ue BemniecTs"
Knaccugukarms XuMIHUECKUX peakini B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHHUs U NMPEBPALIECHUS SHEPTUH NIPU
XUMUYECKHUX peaKIHsIX
TemnoBble Y3QPEKTH XUMHIECKHX PEAKITHA. http://school-
22 Tepmoxumuyeckue ypaBHeHUs collection.edu.ru/
Bbruncienus no ypaBHEHUSIM XUMHUECKUX http://school-
23 peaKkuuii 1 TepPMOXUMUYECKUM YPAaBHEHUSIM collection.edu.ru/
CKopoCTh XMMUYECKOH peaKinu, eé http://school-
24 3aBHUCHUMOCTH OT Pa3INYHBIX (PAKTOPOB. collection.edu.ru/
Karanu3s n kaTanuzaTopbl
http://school-
25 ["'oMoreHHbIe U TeTEPOreHHbIE PEaKIIUU collection.edu.ru/
26 [Ipaktuyeckas padora Ne 1 o reme http://school-

"BausiHue pa3nuyHbIX (aKTOpPOB Ha
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CKOPOCTh XUMHUYECKOH peakiuu"

collection.edu.ru/

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

27 XUMHYECKOE PAaBHOBECUE
[TpakTraeckas padorta Ne 2 o Teme http://school-

28 "BrusiHue pa3inyHbIX PAaKTOPOB HA collection.edu.ru/
MOJIOKEHUE XUMUYECKOTO paBHOBECHS "
DnekTponuTrdeckas auccounanusi. CuabHbIe http://school-

29 1 cradble AMeKTpoauThl. CTeneHb collection.edu.ru/
JTUCCOTMAIIAN
Honnoe npoussenenune Bopl. Cpena BOIHBIX http://school-

30 pactBopoB. Bomopoansrii mokazatens (pH) collection.edu.ru/
pacTBopa
Tuaponus coneil. Peakiyu, npoTtekaroiye B http://school-

31 PacTBOPax HIEKTPOJIUTOB collection.edu.ru/
[IpakTruueckast pabota Ne 3 o Teme http://school-

32 "XHUMHUYECKHE PEaKIIU B pacTBOpax collection.edu.ru/
3JEKTPOJUTOB"
OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIC http://school-

33 peaknuu. BaxHenme OKuCIuTenu u collection.edu.ru/
BOCCTaHOBUTEIHU
MeTo1 371eKTPOHHOTO (3J1EKTOHHO-HOHHOTO) http://school-

34 6ananca collection.edu.ru/
DJIEKTPOJIN3 PACTBOPOB U PACILIABOB http://school-

35 BEIIECTB collection.edu.ru/

36 Perenue 3aaa4 pa3anyHbIX TUIIOB http://school-
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collection.edu.ru/

http://school-

37 Pemrenue 3aga4u pa3auyHbIX TUIIOB collection.edu.ru/

38 Cucremarusanus ¥ 0000LIeHHE 3HAHUM 110 http://school-
Teme "XuMHYECKHE peaKiu’ collection.edu.ru/

39 KonTponsHnas pabota 1o teme "XuMuUeCKre http://school-
peaxim’” collection.edu.ru/
[Tonoxenne nHemeramio B [lepuoanyueckoit http://school-

40 CHUCTEME XUMUYECKHUX 351eMeHTOB [I. 1. collection.edu.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckre CBONWCTBA HEMETAIIIOB

11 AnnoTponus HeMeTaIoB (Ha IpUMepe http://school-
KHCIIOPO/a, cepbl, hocdopa U yrieposa) collection.edu.ru/

12 Bozopo1: nonydenue, pusndeckue u http://school-
XUMHUYECKUE CBOMCTBA. [ 'uipuIbl collection.edu.ru/
["ayiorensr: HaX0XACHUE B TIPUPOJIC, CITOCOOBI http://school-

43 MoJTydeHus1, (GU3NICCKUE U XUMUUICCKUE collection.edu.ru/
CBOMCTBA
lNanorenoBopopoasl. Baxueiue http://school-

44 KHCJIOPOACOAEPKAILINE COEAUHEHUS collection.edu.ru/
raJIoreHOB
JlaGopaTopHbIe U MPOMBIIITIEHHBIE CTIOCOOBI http://school-

45 MIOJIy4€HUs TajoreHoB. [Ipumenenue collection.edu.ru/
rajioreHoB U UX COEUHEHUMN

46 IIpaktuyeckas padora Ne 4. Pemenue
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BKCHCpI/IMeHTaJIBHBIX 3a1a4 I10 TCMEC
"T"anoreus!"

Kucnopon: naboparopHeie u
IIPOMBIIIJIICHHBIC CIIOCOOBI MOJIy4CHU,

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

47
¢bu3nveckne 1 XUMHIECKHe cBoicTBa. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha
http://school-
48 OKCHIBI ¥ [TIEPOKCHIBI collection.edu.ru/
http://school-
49 Pemenue 3aga4u pa3nudHBIX THIIOB collection.edu.ru/
Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI http://school-
50 noJstyueHusi, Gu3nyecKue 1 XuMu4ecKue collection.edu.ru/
CBOMCTBA
http://school-
o1 CepoBogopo, Cynbdubl collection.edu.ru/
52 Kucnoposcoaepskamue coeJMHEH s CEPBL. http://school-
OCcoOEHHOCTH CBOMCTB CEPHOM KUCIOTHI collection.edu.ru/
[Ipaktuueckas padota Ne 5. Permenue http://school-
53 3KCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u collection.edu.ru/
e€ coelMHEeHUS"
A30T: HaX0XKACHHE B MPUPOJIC, CITOCOOBI http://school-
54 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE collection.edu.ru/
CBOMCTBA. AMMMAK, HUTPH/IbI
- Kucnopoicoaepskalye coeIMHEHUs a30Ta. http://school-

Oco0ECHHOCTHA CBOUCTB a30THOM KUCJIOTHI

collection.edu.ru/
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[IpumeHeHue a30Ta v €ro COeIMHEHU.

http://school-

56 i
A3zoTHbIE ynoOpeHus collection.edu.ru/
docdop: HaAXOKICHHE B IPUPOJIC, CIIOCOOBI http://school-

o7 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE collection.edu.ru/
cBoiictBa. Pochunst u pochun

5g Oxcunpl pocdopa, hochopcopepxanye http://school-
kucnoTsl. Comu GochopHOil KUCTOTHI collection.edu.ru/

59 IIpumenenue Gpocdopa U ero COeTUHEHUIA. http://school-
dochopubie ynoOpeHus collection.edu.ru/
[TpakTuueckas padota Ne 6. Permenue http://school-

60 IKCIIEPUMEHTAIBHBIX 33734 10 TeMe "A30T U collection.edu.ru/
dhocdhop u ux coenuHeHU"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, http://school-

61 AJUTOTPOTTHBIE MOU(PUKAINN; PU3UIECKHUE U collection.edu.ru/
XUMUYECKHE CBOMCTBA, IPHMEHEHHE

62 Oxcup yraepoga(ll), okeun yrnepoza(lV), htTI : _‘C’Chozl'
YroJibHas KHCJIOTa ¥ €€ CoJu collection.edu.ru/

http://school-

63 Perienue 3a1a4 pa3nuyHbIX THIIOB collection.edu.ru/
KpemHuii: HaxoXKAeHUE B PUPOJIE, CIOCOOBI

64 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuus(1V), kxpeMHueBast KMCIOTa,
CHJTUKATBI

66 [TpuMeHeHre KPEMHHUS U €T0 COCTMHCHUIA.



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

CTGKHO, €ro MnoJIyudcHue, BUbl CTCKJIA

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
68 CucremaTusanus 1 0600IEHHE 3HAHUII 110 http://school-
teme "HemeTamin:" collection.edu.ru/
http://school-
69 KonTponbHas padota no Teme "HemeTasasr" collection.edu.ru/
20 AHanm3 pe3ybTaToB KOHTPOIBHOM paboThlI, http://school-
KOPPEKITHS OMHOOK collection.edu.ru/
[Tonoxenne metamios B [lepuoanyeckoit http://school-
71 CUCTEME XUMUYECKUX DIEMEHTOB. collection.edu.ru/
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000J104€K aTOMOB METAJIOB
22 OG6mmue pusndeckue CBONCTBA METAIIIIOB. http://school-
[TprMeHeHNe METaIOB B OBITY U TEXHHKE collection.edu.ru/
http://school-
73 Cruiassl MetaioB. Kopposust MeTamios collection.edu.ru/
http://school-
74 Pemrenne 3a1a4 pa3anyHbIX TUIIOB collection.edu.ru/
DNEKTPOXUMHUYECKUH Pl HAIPSHKEHUM http://school-
75 MeTaiuioB. OO01IHe crnocoObl MOIy4eHUS collection.edu.ru/
METaJJIOB
OOm1as xapakTepucTuka MetayuioB |A-
76 rpymnmnsl [lepuoauueckoit cucTeMbl

XUMHUYECKHUX AJIEMEHTOB. HaTpuit n kanuii:
noJtyueHue, GU3NIECKUe ¥ XUMUIECKHE
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CBOMCTBA, IPUMEHEHUE MMPOCTHIX BEUIECTB U
UX COEOIUHEHUN

O6mas xapakrepuctuka metayioB |HA-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

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

" KaJIBLIMI: TIoJTydyeHue, pusndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN
http://school-
78 XKéctkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS collection.edu.ru/
AmoMunuii: oTydeHne, GU3HUECKue 1 http://school-
7 XUMUYECKHE CBOMCTBA, MPUMEHECHHE collection.edu.ru/
AMdoTepHbIe CBOMICTBA OKCHIA U http://school-
80 TUJPOKCHU/IA ATTFOMUHHS, collection.edu.ru/
TUAPOKCOKOMIUICKCHI ATFOMUHMS, X
MIPUMEHCHHE
http://school-
81 Pemenue 3a1au pa3iuyHbIX TUIIOB collection.edu.ru/
[Ipaktuueckas padota Ne 7. Permenue http://school-
82 JKCIIEPUMEHTAIIBHBIX 33124 10 TEME collection.edu.ru/
"Mertasuibl IJ1aBHBIX oArpymnmn"
OO6mras xapakTepucTUKa METAILJIOB
83 no6ounsIx noarpynn (b-rpymm)
[lepuoanueckoil cucTeMbl XUMUYECKUX
9JICMEHTOB
84 du3nueckrue 1 XMMUUYECKHE CBOMCTBA Xpoma

n €ro COCﬂHHCHHﬁ, HUX IPUMCHCHUC
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Baxwueline coelMHEHNs] MapraHiia.

http://school-

85 [Tepmanranar kanusi, €ro OKUCIUTEIbHbBIE collection.edu.ru/
CBOMCTBA
@u3nyecKue 1 XMMHUYECKHE CBOMCTBA JKelle3a http://school-

86 u ero coenuHenuii. [lomydenne u collection.edu.ru/
MPUMEHEHHE CTJIAaBOB XKelle3a

87 du3nUecKue U XUMUYECKAE CBOMCTBA METH H http://school-
eé coeIMHEHHI, UX TIPUMEHEHHE collection.edu.ru/
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA http://school-

88 Y €T0 COCTMHEHUH, UX TPIMEHEHHE. collection.edu.ru/
' IpOKCOKOMITIICKCHI IMHKA
[Tpaktuueckas padota Ne 8. Permenue http://school-

89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME collection.edu.ru/
"Mertasuibl TOOOYHBIX TOATPYIIT"

http://school-

90 Pemenue 3aaay pa3nuyHbIX TUIIOB collection.edu.ru/

o1 O60o6LIeHNE U CHCTEMATH3ALUS H3yYEHHOTO http://school-
MaTepuana o Teme "MeTams" collection.edu.ru/

http://school-
" " )

92 KontponbHas pabora o teme "MeTasuisl collection.edu.ru/

93 AHanu3 pe3ynbTaToB KOHTPOIBLHOM paboThl, http://school-
KOPPEKITHS OMHOOK collection.edu.ru/
Ponb xumuu B o6ecrieueHNH yCTOHYNBOTO http://school-

94 pasBuTHs yenoBedecTsa. [loHsTue o collection.edu.ru/

HAaYYHBIX MCTOJAaX UCCICAO0OBAaHNs BCIICCTB
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Hayunblie nmpuHLIMITBI OpraHu3aluu http://school-

95 XUMHUYECKOI0 IIPOU3BOICTBA. 1 collection.edu.ru/
[TpoMEBITIIEHHBIE CITOCOOBI TIOTYICHHSI
BaKHEUIINX BEIIECTB

96 XUMHUYECKOE 3arpsa3HEHNE OKPYKAIOIIEH ! http://school-
CpeJibl ¥ er0 TOCIEACTBHS collection.edu.ru/

97 XUMHS ¥ 37I0POBEE YETIOBEKA. ! http://school-
JlexapcTBeHHBIE CpEJICTBA collection.edu.ru/

98 Xumus iy, Poirk XumMun B o0ecriedeHun 1 http://school-
MHUIIEBOH 6e30MacHOCTH collection.edu.ru/
KocMernueckne u mapproMepHbIE CPEICTRA. http://school-

99 BEITOBAS XM 1 collection.edu.ru/
XuMUs B CTPOUTENILCTBE. BaxkHelue http://school-

100 CTPOMTEINIbHBIE M KOHCTPYKIIMOHHBIC 1 collection.edu.ru/
MaTepHaITbI

101 XMMHS B CETBCKOM XO3SHCTBE. ! http://school-
OpraHuyecKkre 1 MUHEPAJIbHbIC YI0OpEHHUSI collection.edu.ru/
CucremaTu3anus 1 0000IIeHUE 3HaHUH IO http://school-

102 TeMe 1 collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2024-08-20T11:46:52+0700
	Шумачкова Ольга Александровна




