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COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4eCKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3Y4YEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMJIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHuu (IUIaBieHue, 0OyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXACHNUE B IPUPOJIE, MOTYyISHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IprpoaHbIil ra3 u nonyTHble HE(TIHBIE ra3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOJYKTHI €ro nepepadoTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JleficTBUE METaHOIA U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn kak mpUpOAHBIE BBHICOKOMOJEKYNSPHBIE coequHeHUs. llepBuuHas, BTOpHYHAs |
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPU3AINM, CPEeIHsSs MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMH /TSI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacripeiesieHus SJIEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX UETHIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HETOJISIpHAsT W TIOJISIpHAsE, MOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMHUYECKON CBsI3U (OOMEHHBIH M JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
DNeKTpooTpUliaTeNbHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHYECKHA pSJ HAMpPsKEHUN
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M X NPEBPAILCHUM: HU3yYeHHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPAMM KHMCIOT U IIEN0YEH, KauEeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpPAJIbHbIE YJOOPEHUSI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHSTHA: Hay4HbIM (akT, Tumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYECKUN ypOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBAaThCS B CBOCH JEATEIbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXXJJaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IIpaBUJIaMM TIOBEIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITEeIbHOCTH OOY4YaIOUIMXCs M0 pealn3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



UHTEpeca M II03HABATEIIbHBIX MOTHBOB B TIOJYYEHHUM U IMOCJIEAYIOIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpo(deccuil pa3inyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX MJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKa, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIFOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0BaHKEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIC AEWCTBHUS B IO3HABATEIbHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMH;



UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHSX, (HOPMYyIHUpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JINYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIAOB M (OPM TMpencTaBlIeHUs, KPUTUYECCKH
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpEACTBA TPU paboTe € XHUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaToOB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENIHHOCTH Ha OCHOBE caMOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TMO3HAHUU SIBJICHUM TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YITIEpPOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB YMCHHfI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/II\/’I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS MIPU ONMMCAHUHU COCTAaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNI OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEaKLMi, U3rOoTaBIUBATh MOJAEIHM MOJIEKYJ OPTaHMYECKHX BEUIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEUIECTB 10 MX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpylie COeIUMHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHEHMS), J1aBaTh MM Ha3BaHHs 1o cucremarndeckoi HomeHkimarype (IUPAC), a Ttaxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUIJICH, MPOMHIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3HM B OPTaHUYCCKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (QUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHJICHTIUKOIb, TIUIEPUH, (EHOI, aleTalbIAeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, KCIONb3YeMbIX B XHWMHUU TMpPH H3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHUJIa MOJIb30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATh XMUMHUYECKUNH JKCIHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTaOOPaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO WH(OOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKPYKAroIIeH MPHUPOJTHON Cpesibl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4aroUMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbSi: YMEHHE MPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns miis 3anucu XuMuIeckux GopMyiI.

11 KUIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHHS Kypca «OOm@as W HEOpraHHYecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIOMICH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHus] NPaKTHYECKHX 3afad M JKOJOrMYeCKH OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHS (XMMUYCCKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, OJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAS, METaIMYecKas, BOJIOPOIHAs),
KpUCTANTMYECKas  pemeérTKa, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XMMHYECKOW  pEakUuH, XHUMHUYEeCKO€ paBHOBECHE); TEOPHH M  3aKOHBI  (TEOpHs
JNIEKTPOJIUTUYECKOW AMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS DHEPTUU NPU XUMHYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
Jexalne B OCHOBE IIOHMMaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SBIICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U O€301MacCHOM HCIOJIb30BAHUU
BOXHEHIIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIE MPU3HAKH MMOHITUH, yCTaHABINBAThH
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MpEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI) CHUMBOJHKY ISl COCTaBIICHUS
dopMynT BemeCTB W ypaBHEHHH XWMHYECKHUX pPEaKIWH, CHUCTEeMaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
YIJIEKUCTBIA Ta3, aMMUak, raméHas M3BecTh, HETraléHas W3BECTb, NMUThEBas COJa, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH OMPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEIIETKH KOHKPETHOIO
BelIeCTBa (aTOMHas, MOJICKYJSIpHas, MOHHAs, MeTa/uTM4ecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETaJLIBI, OKCUIBI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (QYHKIINY;



COPMHPOBAHHOCTh ~YMEHHUH  XapaKTE€pHU30BaThb MIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHYECKHUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrouiux BeIIECTB, TEIIOBOMY 3((deKTy peakiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YpaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCIOBHS, MPU KOTOPBIX 3TU
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PacKpbIBaTh CYLIHOCTb OKUCIHUTEIBbHO-BOCCTAaHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX U 3KOJOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WiM 00bEMa ra3oB IO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJia MOJIb30BAHHUS XUMUYECKON MOCYION U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUM KaTanu3aTopa, OMNpPENEIeHHE CPEIbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PELICHNE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMHUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3HPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWiIa HKOJOTMYECKH I[eJIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasarens [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CA0OBUASIIMX OOydYaIOmUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.
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Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbIe
Ne n/m P Konrpoubusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMU4YECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertamibl 1
2.2 Hemerannsl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHMICCKHUX )
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoaudecTBO yacoB
Ne JIeKTPOHHBbIe HU(PoBbHIE 00pa3oBaTebHbIE
Tema ypoka Konrpoubnesie IIpakrnyeckue
n/n Bcero pecypcbl
padoThI padoThI
[Ipenmer "OpI‘aHI/IquKOI/I BuGmiorexa LIOP
XUMHH: €€ BOSHUKHOBEHUE, https://lesson.academy-
E:IBHTGZZE :‘;j:iz i cctn . content.myschool.edu.ru/lesson/a9f3d191-5ele-
i - 4e24-ac02-efb16fad9f6a?backUrl=%2F04%2F10
Y MaTepHuasoB
Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUHN
A.M. bytneposa, eé
oonomie notoRen. busnorexa LIOP
o fﬁuﬁcmx Bep eZTB 1 https://lesson.academy-
Flz)Monorm H3OMH; s ' content.myschool.edu.ru/lesson/c935a58c-ab0e-
’ pHA. 4¢59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
Xumuueckas CBSI3b B
OpFaHI/IquKI/IX COCINHCHUAX
— OIMHAPHBIE U KPaTHLIE
CBSI3U.
IIpencrasnenue o
I;ﬂa:cmb::aunne oc bubnuoreka LIOP
TAaHUYCCKHUX B TB.
HI; CHKITATYDA B 1 https://lesson.academy-
MCHKJIAT
o raHquCK}P’Ii U content.myschool.edu.ru/lesson/726ee099-e1a9-
P 9 410f-b8be-bach589aead1?backUr=%2F04%2F 10
(cucremaTnueckasi) u
TPUBUATBHBIC HA3BAHUS



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

BaKHEUIIINX
MpeICTaBUTENIEH KJIACCOB
OpraHUYECKUX BEIIECTB

AJIKaHbBI: COCTaB U
CTPOEHUE, TOMOJIOTHYECKH I

pAaa

Bbu6nuoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

MertaH u 3TaH —
IIPOCTENIINE
MPECTaBUTENM AJTKAHOB:
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA (peakuu
3aMEIICHHS ¥ TOPCHHS ),
HaXO0XJEHUE B PUPO/IE,
MOJIy4YEHUE U IPUMEHEHUE.

AJKeHbBI: coCTaB U
CTPOCHUC, TOMOJIOTHYECKHUI

psm.

bubnnorexa LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/4da31505-652d-
4916-9e7¢-56e88b39bb24?backUrl=%2F04%2F10

bu6mmoteka [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfh9399?backUrl=%2F04%2F10

OTUJEH U IPONUIIEH —
MIpOCTENIINE
IIPEICTaBUTENH AJTKEHOB:
¢busnyeckue 1 XUMHUYECKUE
CBOWCTBA (peaKiuu
THJIPUPOBAHUS,
raJlor€HUPOBAHUS,
ruapaTalnuu, OKUCIECHUS U
MOJINMEPU3ALHIH ),
MOJIy4eHUE U IPUMEHEHHE.

bu6nuoreka [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-ba8e-
499e-840b-70b5e8db71ae?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

[TpakTuyeckas padora Ne 1.

Bbu6nuoreka LIOP
https://lesson.academy-

8 ;?y?{?;;e:::;::;;f;z content.myschool.edu.ru/lesson/53cd2379-2a45-
43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
Anxanuensl: Oyraguen-1,3
u MeTrioyTaauen-1,3:
CTpPOCHHUE, BAKHEHIINE bubnuoreka [IOP
9 XHMHYECKHE CBOMCTBA https://lesson.academy-
(peaxius moJIMMEpU3aIiim). content.myschool.edu.ru/lesson/6df23393-6f08-
[Tonyuenue 4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
CHUHTETHUYECKOTO KaydyKa 1
pPEe3UHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH PSI.
AnleTHIIEH — IPOCTENIINI
MIPEACTABUTEND AIIKUHOB! bubnnorexa [IOP
10 COCTaB, CTPOCHHE, https://lesson.academy-
bu3nIecKre U XUMHUECKUE content.myschool.edu.ru/lesson/05¢9a929-6741-
CBOWCTBA (peaKInu 4d7c-84h5-009a924683567backUrl=%2F04%2F10
THIPUPOBAHUS,
raJloreHUPOBAHUS,
TUApaTaliy, TOPSHHS),
MOJIy4YeHUE U IPUMEHEHUE.
Brruucienus mo ypaBHEHHUIO
XUMHYECKOH peazﬁnn bubmuorexa LIOP
. https://lesson.academy-
11 (Macchl, 00béMa,

KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOTYKTA

content.myschool.edu.ru/lesson/7dada027-8448-
418f-b416-fbaledd4ab6d?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10

peaKuuy 10 U3BECTHBIM
Mmacce, 00bEMY, KOJINYECTBY
OJTHOT'O U3 UCXOHBIX
BEIIECTB WU MPOYKTOB
peaKIum).

Apensl. benzon: cocras,
CTpoeHue, (pu3nyecKre u
XUMUYECKHE CBOWCTBA
(peaxiuu raJoreHMpOBaHUs
Y HUTPOBAHUS ), OJTy4YEeHUE
u npuMeHenune. Toiyour:

bubnuoreka [IOP
https://lesson.academy-

12 ;c::;:egg giH:I:;mqecme content.myschool.edu.ru/lesson/d86d7d00-d5b4-
. 491d-aded-c3ddal9feef4d?backUrl=%2F04%2F10
CBOMCTBa (peakuu
raJIorCHUPOBAHUA U
HI/ITpOBaHI/IH), IMOJIy4YCHHUEC U
MMPUMCHCHUC. ToxcuuHOCTH
apeHoB.
['enerndeckas cBs3b bu6mmorteka [IOP
13 YTIIEBOJJOPO/IOB, https://lesson.academy-
NpUHAUISKAIINX K content.myschool.edu.ru/lesson/6c919641-7956-
Pa3IUYHBIM KJIaccaM 4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
[IpupoiHBIE HICTOYHUKHT
JIEBOJOPOI0B.
}lilrpnpo;[IHE Iﬁﬂra3 . bu6mmoreka ILIOP
https://lesson.academy-
14 MIONYTHBIE HEPTSIHBIE ra3bl.

Hedtb 1 eé
npoucxoxaenue. Crocoos
nepepaboTku HedTu:

content.myschool.edu.ru/lesson/99557a5e-2221-
43e0-97b8-983de535c44d?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

MEPETOHKA, KPEKHHT
(TepMHYECKUH,

KaTaJIUTHYECKUIA), TUPOJIU3.

[TpoxykTsl IEpEpabOTKH
He(TH, UX TPUMEHEHUE B
MPOMBIIIICHHOCTH U B

Bbu6nuoreka LIOP
https://lesson.academy-

15 obITy. KaMeHHBIH yronb u content.myschool.edu.ru/lesson/99557a5e-2221-
MIPOJYKTHI €T0 43e0-97b8-983de535c44d?backUrl=%2F04%2F10
nepepaboTKH.

bubnnorexa LIOP

16 KonTtposnbHast pabota 1o https://lesson.academy-

pazzaeny «YTIeBOIOPOIbI content.myschool.edu.ru/lesson/6abf1680-4eb5-
46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10

[IpenenbHbIE OHOATOMHBIE

cnupThl. MeTaHoII U 9TaHOJI:

cTpoeHue, pu3ndecKue u

XUMHYECKHE CBOICTBA

(peakuuu ¢ aKTUBHBIMH BuGmorexa LIOP

MeTallJIaMH,

17 N — https://lesson.academy-

N —, content.myschool.edu.ru/lesson/5439c18b-7440-
’ 4b6f-bf84-c04fad71694f?backUrl=%2F04%2F10
Bonoponnsie cBs3u Mex 1y
MOJIEKYJIaMH CITUPTOB.
[elicTBue MeTaHosa U
ATaHOJa Ha OpTraHU3M
YeJI0BeKa.
MHOroaromMHsbl€ CIMPTHI. bubnnorexa [IOP
18 DTUIIEHTIIUKOIb U https://lesson.academy-

TJIMLEPUH: CTPOCHHE,

content.myschool.edu.ru/lesson/461aa9c8-c0ef-



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10

¢bu3nyeckre 1 XUMHIECKUE
CBOICTBA (B3aMMOICHICTBUE
CO I1IE€JI0YHBIMH METaJIaMH,
Ka4yecTBEHHasl peakiys Ha
MHOTI'02TOMHBIE CIIUPTBHI).
JleiicTBHE HAa OpraHu3M
yenoBeka. [Ipumenenue
IJIMLEpPUHA U
STHJIECHIJIUKOJIS.

deHon: cTpoeHue
MOJICKYJIbI, PU3UYECKUE U

4827-a8e5-d12a0bedc826?backUrl1=%2F04%2F10

bubnuoreka [IOP
https://lesson.academy-

19 ?iff;j;if::;ﬁi?' content.myschool.edu.ru/lesson/649883b8-7c5f-
4116-896e-10a2278b08f1?backUrl=%2F04%2F10
[Tpumenenne deHona.
AJIbJIETH]IBI U KCTOHBI.
dopmanbaerua,
areTalIbJICTUI: CTPOCHHE,
¢bu3nyecKkrne 1 XuMHUYECKHe bubnnorexa LIOP
20 CBOWCTBA (peaKiuu https://lesson.academy-
OKHCIICHUS U content.myschool.edu.ru/lesson/8664b319-0ba3-
BOCCTaHOBJICHUS, 4945-b076-ch7ae5858090?backUrl=%2F04%2F10
KaueCTBEHHBIE PEAKIIHH),
MOJIy4YeHUe U PUMEHEHHE.
Anteron
OIIHOOCHOBHBIE
n;[e;[eanHe KapOOHOBBIC bubmuorexa LIOP
https://lesson.academy-
21 KHCIIOTHl. MypaBbHHAS U

YKCYCHAasi KUCJIOTBI:
cTpoeHue, GU3nIecKue u

content.myschool.edu.ru/lesson/b4feaa04-3438-
4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

22

XHUMHYECKHE CBOMCTBA
(cBoiicTBa, o0IHE s
KJIacca KUCJIOT, PEaKIus
aTepuUKAIIN), TOTyIeHHE
Y TIPUMEHEHUE.

IIpakTnueckas padora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KUCIIOTBD)

bu6nuoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/9834d408-386d-
444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

23

CreapuHOBas U OJICMHOBAsI
KHCJIOTHBI, KaK
MPEJCTABUTEIIN BBICIINX
KapOOHOBBIX KUCIIOT

bubnnorexa LIOP
https://resh.edu.ru/subject/lesson/2065/main/

24

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ICHCTBHE

25

26

27

CrnoxHble 3¢upbl Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KHUCJOT. ['MapOosIn3 CI0KHBIX
3¢upoB

XKupsl. I'naponns xkupos.
[IpumMeHeHue Kupos.
buonornueckas posb
KHUPOB.

VYrieBoasl: COCTaB,
KIaccuUKaIus yrieBo 0B
(MOHO-, IU- U
norcaxapuasl). ['moko3a —
MPOCTEUIIINN MOHOCAXAPHUI:

bubmmoteka [IOP
https://resh.edu.ru/subject/lesson/5952/main/150635/

bubnuoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOICTBA
(B3ammoielicTBHE C
rugpokcugom meau(ll),
OKHCJICHHE aMMHAYHBIM
pacTBOpOM OKCH/Ia
cepeopa(l),
BOCCTaHOBJICHHE, OPOKECHHE
TJIFOKO3bI), HAXO0XICHUE B
MIpUpO/Ie, TPUMEHEHUE,
Ouosoruveckast pob.
®dotocuHTe3. PpyKTO3a KAK
n3oMep rimoko3sl. Caxaposa
— MPEICTABUTENb
JFCaxapuioB, THAPOIIH3,
HaXOXXJICHHE B TIPUPOJIC U
IpUMEHEHHE

Kpaxman u nemironosa kak
MIPUPOJIHBIE TTOTUMEPHI.
CrpoeHue kpaxmaia u
[EII0I0351. OU3HYSCKHE U

bu6mmorteka [IOP
https://lesson.academy-

28 XMMHUYECKHE CBOMCTBA content.myschool.edu.ru/lesson/690fbb76-f94a-
Kpaxmaia (THApOIH3, 4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
KaueCTBEHHAs peakIusi ¢
HOJIOM).

Kontponbnas pabota mo bubnuotexa [{OP
29 paszaeny https://lesson.academy-

«Kucnopoaconepxaimue

content.myschool.edu.ru/lesson/66a7bd94-2bcb-



https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

OpraHUYECKUe
COETUHEHUS.
Bcepoccutickas
MpoBepoyHas pabora.

4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

30

31

AmuHbpl. MetunamuH u
aQHWIHMH: COCTaB, CTPOCHUE,
¢bu3znuecKkrue 1 XuMHUYeCcKHe
CBOICTBA (TOpEHHUE,
B3aHMOJEICTBUE C BOIOH U
KHCJIOTaMH).
Bcepoccutickas
npoBepouHas padora.

AMMHOKHUCIOTBI KaK
amdoTepHbIe OpraHNYECKUe
coenunenus. duznueckue u
XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT (Ha MpuMepe
rinuuHa). bruonornueckoe
3HAQY€HHE aMHUHOKHCIIOT.
[TenTuae!.

bu6nuoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-4c69-
4481-839e-9205f201b73e?backUrl=%2F04%2F10

bubnuoreka [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-43d1-
4873-ace0-78eca6009628?backUrl=%2F04%2F10

32

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
coennHenus. llepsuunas,
BTOpUYHAS U TPETHUUHAS
CTPYKTypa OeJIKOB.
XHUMHYECKUE CBOMCTBA
OENKOB: THAPOIIHU3,
JieHaTypauus,
Ka4yeCTBEHHBIC PEAKIINH HA

but6mmoreka [IOP
https://resh.edu.ru/subject/lesson/1585/main/



https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://resh.edu.ru/subject/lesson/1585/main/

O€JIKH.

33

OCHOBHbBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEMHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE
3BEHO, CTEIICHb
MOJIMMEPU3ALUHU, CPEIHSIS
MOJIEKYJISIpHAs Macca

34

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUM —
MOoJIMMEpU3aLUs U
MOJIMKOHACHC AU
[TnacTmacchl (MOJUATUIIEH,
MOJIMIPOIUJIEH,
TTOJTMBUHUJIXJIOPHU/I,
nonucTupon). HarypansHbrit
Y CHHTETUYECKUE KayUyKH
(OyTagreHOBBIH,
XJIOPOTIPEHOBBIN U
M30MPEeHOBHIN). BonokHa:
HaTypaJIbHbIE (XJIOMOK,
IepCTh, MENK),
HCKYCCTBEHHBIE (alleTaTHOE
BOJIOKHO, BUCKO032),
CHUHTETHYECKUE (KalpoH U
JIaBCaH).

bubmmoteka [LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-acha-
440e-99e3-14c3ba78050a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34




11 KJIACC

No KoauuecTBo yacoB

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE

n/ Tema ypoka Bceer KoHTpo/ibHBbI [pakTuyeckun
pecypcbl

n 0 e padoThl e padoThlI

XUMHUYECKUN PJIEMEHT.
Atom. Anpo aroma,
M30TOIbI. DJIEKTPOHHAS
o0oJ10uKa.
DHepreTuyeckue ypoBHH,
OAYPOBHU. ATOMHBIE
opburanu, S-, p-, d-
a1emMeHThI. OCOOCHHOCTH bubmuorexa [IOP

pacripeaeieHus https://lesson.academy-

9JIEKTPOHOB I10 content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
opOMTaISIM B aTOMax b6dc-5155d30a45fa?backUrl=%2F04%2F11

3JICMCHTOB IICPBLIX

YETBIPEX MEPUOIOB.
DNeKTpOHHAas
KOH(UTYpaIusi aTOMOB.
XUMHYECKUH DIIEMEHT.
ATOM. DneKTpoHHAas
KOH(UTYpaIusi aTOMOB

[lepuonnueckuii 3aK0H U
Ilepuonnueckas cucrema bubnunoreka [IOP

XUMHUYECKHUX DJIICMEHTOB https://lesson.academy-

J1. 1. Menneneena, ux content.myschool.edu.ru/lesson/e7d48881-055d-49da-
CBSI3b C COBPEMEHHOM a49c-7375¢3d033e9?backUrl=%2F04%2F11

TEOpHUEN CTPOEHUSI aTOMOB



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
XUMUYECKHUX DJIIEMEHTOB H
UX COEOUHEHUU 10
TpYIIaM U TePUOIaM.
3HaueHue
MEPUOIUYECKOr0 3aKOHA U
CHUCTEMbI XUMHYECKHX
anemenToB JI.11.
MeneneeBa B pa3BUTHH
HAyKH

CrpoeHue BeniecTna.
XuMudecKkas CBSI3b, €&
BUJIbI; MEXaHU3MBI
00paszoBaHMs
KOBQJICHTHOH CBSI3H.
Bonoponnas cea3b

bubnuorexa [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-edad962608fb?backUrl=%2F04%2F11

BaneHTHOCTS.
DIEeKTPOOTPULIATETEHOCTh
. CTeneHp OKHCIICHHUS.
BemectBa MonekyasipHOro
Y HEMOJIEKYJIIPHOTO
CTpPOEHHUsI. 3aKOH
MMOCTOSIHCTBA COCTaBa
BelecTBa. THITBI
KPUCTAJUTHYECKUX
pemeéToK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT
TUTIA KPUCTAJUTMYECKOM

bu6mmoreka [IOP
https://resh.edu.ru/subject/lesson/6332/start/151021/



https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/

PELIETKA.

[ToHsiTHE O TUCTIEPCHBIX
cucremax. cTuHHBIE U
KOJUIOUTHBIE PACTBOPBI.
MaccoBas 10J1s BelllecTBa
B pacTBOpE

bubmuorexa [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-
9729-69903109f968?backUrl=%2F04%2F11

Knaccudukanmst
HEOPTaHUYECKUX
COEMHECHUM.
Howmenxkiarypa
HEOPTaHMYECKUX BEIIECTB.
['eHeTHueckas CBS3b
HEOPraHMYECKUX BEIIECTB,
NPUHAJICKAIINAX K
pa3IMYHBIM KJIaccam

XuMu4ecKasi peakius.
Knaccudukanus
XUMHUYECKHUX PEeaKIIii B
HEOPraHUYECKOU U
OpTraHUYECKON XUMHH.
3aKoH COXpaHEHUsI MaCChl
BEIISCTB, 3aKOH
COXpaHEHUs U
MIPEBPAIICHHS YHEPTUU
IPU XUMHYECKHUX
peakumsX.

but6mmoreka [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-d397-4bla-
810a-cc7bca9e8a0c?backUrl=%2F04%2F11

CKopoCTh peakiuu, e
3aBUCHUMOCTD OT
pa3IUYHbBIX (PAKTOPOB.

bu6mmoreka [IOP
https://lesson.academy-
content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-



https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11

10

11

OO0paTtuMble peaKIyu.
XUMHYECKOE paBHOBECHE.
®DakTophl, BIUSIONIUE HA
COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle
[Tarense.

[TpakTrueckas padora No
1. «Bnusinue pa3amyHbIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON peaKInm»

DIIEKTPOTUTHIECKAS
nucconuanus. CHibHbIE U
CI1a0bIe ANEKTPOIIUTHI.
Cpena BOAHBIX PaCTBOPOB
BEILECTB: KUcas,
HEUTpaJIbHas, IIEJIOYHAs.
[TonsaTHE 0 BOZOPOIHOM
nokazarese (pH)
pactBopa. Peakiuun
HMOHHOT0 OOMeHa.
I'unponus
HEOPraHUYECKUX U
OpPraHMYECKUX BEILIECTB

bb92-35d1ab69f9ba?backUrl=%2F04%2F11

bubmuorexa [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-2787-4817-
8330-6e027b075645?backUrl=%2F04%2F11

12

OKucCIHUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Toustre 00
AIIEKTPOJIN3E PacINIaBOB U
PacTBOpPOB COJIEN.
IIpumenenne

bubmuorexa [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11

9JICKTPOJIN3A.

13

14

15

0O0001EeHE U
cucTeMaTu3aIus 3HaHui
no teme: "Teopernueckue
OCHOBBI XUMUH"

KonTponbhas pabota no
pazneny «Teopernueckue
OCHOBBI XUMHUW

Mertannel. [lonoxenue
METAaJIJIOB B
[Tepuoanueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB
J.N. Menneneena.
Oco0OeHHOCTH CTPOEHUS
AJIIEKTPOHHBIX 000JIOYEK
aToMOB MeTaioB. O01IHe
dbuznyeckue cBoiicTa
METAaIJIOB.

bu6mmoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/9adf8229-876b-4907-
868e-1d43bf90855¢?backUrl=%2F04%2F11

bubmuorexa [IOP

https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862?backUrl=%2F04%2F11

16

CIutaBbl METAIOB.
DIEKTPOXUMUYECKUN PSTT
HaIpsHKEHUN METaJIOB

17

XuMHUYeCcKue CBONCTBA
BOKHEUIITNX METAJIJIOB
(HaTpuil, Kanui, KaNnbLUi,
Maraui, aJIFIOMUHUM,
IIWHK, XPOM, KEJe30,
Me€]lb) U UX COCIUHEHUH.

bu6mmoreka LIOP

https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422¢3e710750?backUrl=%2F04%2F11

18

O01ue crroco0n!
nonyquI/m MCETAJIJIOB.

but6mmoreka [IOP
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11

content.myschool.edu.ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c8627backUrl=%2F04%2F11

Merannyprus. Koppo3sus

MeTaimoB. CiocoObt bubnmnoreka [IOP
19 3alIUTHI OT KOPPO3HH. https://resh.edu.ru/subject/lesson/3479/conspect/151186
[IpumeHeHre MEeTaIIOB B /
OBITY ¥ TEXHHKE
Hparisceri pagora N busorexa LIOP
20 ) https://lesson.academy-
zzczzi IZM::;:HBHHX content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-
A | 826b-a648d7d6fef7?backUrl=%2F04%2F11
«MeTamisy
Hewmerannsl, ux
HOJOAeHHE B . bubnuorexa [IOP
Heprorieckoit cueteme https://lesson.academy-
21 . .
ZHI\;IHL;ZI;HZES;EZGETOB content.myschool.edu.ru/lesson/2390b83e-a935-4¢c96-
T g bd3a-25f26d9c1139?backUrl=%2F04%2F11
0COOEHHOCTH CTPOCHHUS
aTOMOB
duznueckue cBOCTBa Bu6morexa LIOP
HEMETAJJIOB. AJIOTPONHS _
22 HeMeTaIoB (a IpHMEpe https://lesson.academy-
HCTODOLA. CODEL pHMep content.myschool.edu.ru/lesson/2390b83e-a935-4¢c96-
poAa, CepEL, bd3a-25f26d9c11392backUrl=%2F04%2F11
docdopa u yriaepona)
N BuGorexa LIOP
https://lesson.academy-
23 (ramoreHoB, cephl, a30Ta,

docdopa, yriaepona u
KpEMHHUS) U UX

content.myschool.edu.ru/lesson/cfb70c37-2784-4¢c66-
be05-b0966dffb673?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3479/conspect/151186/
https://resh.edu.ru/subject/lesson/3479/conspect/151186/
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

coeIMHEHUH (OKCHU/IOB,
KHCJIOPOJICOACPIKAIIIX
KHCJIOT, BOJIOPOJTHBIX
COCTMHCHUH).

XUMHYECKUE CBOUCTBA
BOKHEUIIINX HEMETAIIIOB
(rajoreHoB, cepsbl, a30Ta,

docdopa, yriaepona u

bu6mmoreka [IOP
https://lesson.academy-

24 zg:r;;;i;;émm% content.myschool.edu.ru/lesson/cfb70c37-2784-4¢c66-
’ be05-b0966dffb673?backUrl=%2F04%2F11
KHUCIIOPOACOAEPKALLIAX
KHCJIIOT, BOI{OpO)]HBIX
COCTMHECHUN).
XUMHAYECKHE CBOWCTBA
BaXXHEUIIINX HEMETAJUIOB
rajoreHoB, CEphl, a30Ta,
((1)00 dopa, yrne];aoz[a ; bu6mmoreka LIOP
o5 KpeMHIs) 1 11X https://lesson.academy-
coeHeHii (OKCHIOB content.myschool.edu.ru/lesson/cfb70c37-2784-4¢c66-
’ be05-b0966dffb673?backUrl=%2F04%2F11
KHCJIOPOACOAEPKALLINX
KHCJIOT, BOOOPOAHBIX
COCTMHCHUH).
[IpumeHeHne BaXKHEUIINX Bubnuotexa LIOP - .
26 HeMETAILIOR H HX https://www.yaklass.ru/p/himija/9-klass/khimiia-
SO nemetallov-157456/nemetally-13681/re-36e58b33-
cf14-413b-8bf5-71403a828882
0O0001eHne n
27 CHUCTEMAaTHU3aLUs 3HAHUN

o teMe «HemeTauiniy.
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https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-36e58b33-cf14-413b-8bf5-71403a828882

Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peaKkuuii u
TEPMOXUMHUYECKHUE
pacuEThl

[IpakTuyeckas pabora Ne
3. «Pemenue

bubmuorexa [IOP
https://lesson.academy-

28 ZZ;Z:IL PLM::;:HBHHX content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-
86f4-d0ac5b740b3b?backUrl=%2F04%2F11

"HemeTamn"»
O06o6mIeHne u bubnmoreka LIOP

29 CHCTEMATU3ALMS 3HAHUN https://lesson.academy-
o remam: "Hemeraisr", content.myschool.edu.ru/lesson/029ee9f3-6675-4682-
"Merauibr" 9ba8-7fcabcal8277?backUrl=%2F04%2F11
KonTtponbsHas pabora o

30 TeMaM «MeTalIb» |
«HemeTambl»
Ponb xumuu B
obecrieueHnn bubnuoreka [{OP

31 JKOJIOTMYECKOM, https://lesson.academy-
YHEPreTUIECKON U content.myschool.edu.ru/lesson/f5999557-18c8-4853-
MTHIIEBOI OE30I1aCHOCTH, 83a0-588bf830407a?backUrl=%2F04%2F11
Pa3BUTHUU MEIUIIMHBI
[Ipencrasnenust 06 oOmMMUxX
HAay4YHBIX MPUHIINAIIAX bubnuoreka [IOP

32 POMBIIIUICHHOTO https://resh.edu.ru/subject/lesson/3514/conspect/151428
MOJTyYEHUS] BAKHEHIIINX /
BEIIIECTB

33 UYenmoBek B MUPE BEIIECTB bubnmorexa [[OP



https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/

U MaTepHUaJiOB:
BaKHEHIIIHE
CTPOUTEIILHBIE
MaTepHuabl,
KOHCTPYKITHOHHBIE
MaTepuabl, KpacKH,
CTEKJIO, KEpaMHKa,
MaTepHuabl J1Jis
AJIEKTPOHUKH,
HaHOMAaTEPHAIbI,
OpraHUYECKUE U

MHUHCPAJIbHBIC y,[[O6pCHI/Iﬂ.

https://lesson.academy-
content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-
b216-ef7c26a84728?backUrl=%2F04%2F11

34

XuMus 1 310pOBbE
YeJIOBEKa: IpaBuia
HCIIOIL30BaHUsA
JIEKapCTBEHHBIX
MpernapaToB, IpaBuiia
0e30ImacHoro
HCIIOJIb30BaHUS
IpenapaToB ObITOBOM
XHUMHUH B TIOBCETHEBHOM
JKA3HH.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bu6mmoreka [IOP
https://resh.edu.ru/subject/lesson/5452/conspect/150795
/



https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/5452/conspect/150795/
https://resh.edu.ru/subject/lesson/5452/conspect/150795/

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Xwumus. 10 knacc: yueOnuk 1y1s o6ueobpaszosarenbHbx opranuszanuii/ I'.E. Pynsuruc,
@.I'. ®enbaman.- M. IIpocsemenue, 2019r

2. Xumus. 11 knacc: yaeGHHK 171 001meoOpasoBaTenbHbx opranusamuil/ I'.E. Pymsutuc,
@.I'. enpaman.- M. IIpocsemienue, 2019r

3. SIKunacc - https://www.yaklass.ru/?%045

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Meromuueckoe nocobue. Xumug. 10-11 kimacesr - https://edsoo.ru/mr-himiya/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

bubaunoreka I{OK - https://urok.apkpro.ru/
Koncrpykrop padouunx nporpamm - https://edsoo.ru/konstruktor-rabochih-programm/
PBII - https://resh.edu.ru/

VYuu.py - https://uchi.ru/
SKacc - https://www.yaklass.ru/?%045

SAEE A .


https://www.yaklass.ru/?%045
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https://uchi.ru/
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