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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBannu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3zoBaHus
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanuy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TNOJIOKEHUN «CTpaTernn pas3BuTUs BOCIHMTAaHMS B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYarOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHnentyanpHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3yibTaToOB OOyYeHUsT U TpeOOBAHMHA K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YelloOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3zoBaHUs CPEACTBAMHU yYEOHOTO
npeaMera «XUMHUsSD, COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe MO XUMHHM C Y4€TOM CHeuu(PUKd HayKM XUMUH, €€ 3HaueHus B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXKe C Y4ETOM
o0mMX 1enell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (POpMHpYyeTCsl B XMMUU Ha OCHOBE MOHHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, NX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXJIoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOyuaromuxcs, HEOoOXOOUMYI0 MM Uil  BBIpAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIECIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHCTEMBbI 3HAHWU NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» c@opMuUpoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana H OOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUHW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce OpraHMY4ecKOl XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
OpeICcTaBlICHU O cTpoeHuu BeunlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XUMHUU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Tox HOBBIM yrioMm 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl MW3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas



XUMHSDY OOy4YaroIMMCsl TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HAThb 3HAYEHME
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIINH,
rIIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHAIOMEH U MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEWIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jomnosHsercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTAaMHU COJAEpKaHMsI, UMEIOUIMMH KyJIbTYPOJOTUYECKHM W NPUKIATHON
XapakTtep. OTH 3HaHHA CHOCOOCTBYIOT TOHMMAHHIO B3aHMMOCBSI3U XUMHUHU C
JIpYrMMH HayKaMHd, PacKpbIBalOT €€ poJib B TO3HABATEIBHOW U MPAKTUUECKOU
JIESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKEHHS K TIPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWsS 3HaHWM, PpELIEHUs WHTEUIEKTyalbHbIX U
IKCIIEPUMEHTATBHBIX HCCIIEIOBATENbCKUX 3a7a4. B 11enoM coaepkanue y4eOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS — W3YYCHHsS] OPHUEHTHPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOmIMXCs MHPOBO33PEHUYECKONW OCHOBBI IS TTOHUMAHHMS
¢unocopckux uieH, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHHMEM, II03HABAaE€MOCTb NPUPOJHBIX SBICHUH NYTEM OHKCIEPUMEHTa M
pellieHusT MPOTUBOPEYMH MeEXAy HOBBIMU (akTaMM M TEOPETHUYECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TakKe MpodieM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPBS, CO3IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemeHusi 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
oOyyaroluxcs MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCcMaTpuBaroT (HopMHupoBaHHUE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBUM, HMEIONMX 0a30Boe 3HAYCHHE I
pPa3IUYHBIX BHUJIOB JESATEIBHOCTH: pEUICHWs TpoOsieM, TMOWCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U WCCIIEeIOBATEIbCKON JESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TO3HAHUHU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30oBaHus, IPU OMPEICICHUH
COJICPKATEIbHON XapaKTepUCTUKU IIeJied HM3yueHUs MpeaMeTa HalpaBlICHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTUYECKON



NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs TVIABHBIMHM LEJSIMU H3Y4YEHUsS IpeameTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (OpMHUPOBAHHME CUCTEMbl XUMUYECKUX 3HAHUI KaK BaKHEHILEH COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIC
HNOHATHSA, (PyHAaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKA HAYKH,
YCBOEHUE U MMOHUMaHUE CYLIHOCTH JOCTYITHBIX 0000111eHHI
MHPOBO33PEHYECKOI0 XapakTepa, O3HAKOMJIEHHE C UCTOpUEH HX pPa3BUTUSA H
CTaHOBJICHHS,;

e (opMUPOBaHHME U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX IO3HAHMUS
BEIIECTB U XMMHUYECKUX PEAKINM, HEOOXOAUMBIX Ul IPUOOPETEHUS] YMEHU
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBJICHUI, UMEIOIINX MECTO B
OPUPOJE, B MPAKTUYECKON U ITOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUA M CIIOCOOOB NIE€ATEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJICHHEM H
OOBACHEHHEM  XUMHUYECKOTO  OJKCIEPUMEHTAa,  COOJIIOICHHEM  MpaBUI
0e301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, conepkaTeslbHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YCHHUs
IIPEAMETA B IPOrpaMMe 110 XUMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CpeaHero oomiero obpazoanusi. CeromHs B
OpernojaBaHUM XUMUM B OOJbllIeld CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENIbHOW OpPraHu3aliy, BJIAaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TI'PAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSIMH aKTUBHOTO MOJIyYEHHs] 3HAHUU W MPUMEHEHHS UX B PEAIbHOW >KU3HU
JUISl peIIEHUS TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMeTra «XHMHS» JIOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4, KaK:

ajanTamus 00y4aroluXxcsl K YCJIOBUSAM JIMHAMUYHO Pa3BUBAIOILETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU M MX
IPUMEHEHUEM;

dopMupoBaHue y OOy4aroUMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOoUCcKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOUMBIX Il TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT



BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C MO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUYarommXcs: CHOCOOHOCTH CAMOCTOSITEILHO MMPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWUW W TIPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCMIUTaHWE Yy oOydarommuxcss yOSKIEHHOCTH B T'yYMaHUCTUUYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW POJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOJIONIOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3[I0OPOBBIO, a TaKKe MPUOOpPETEHHsS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yude6HOM mmaHe cpenHero oOmero o0pa3oBaHUs MpeaAMET «XHUMHSD)
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcrecTBeHHO-Hay4YHbBIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIs1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHoBHBIE TToNI0keHUsA. CTPYKTYpHBIE (hOPMYITbI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kinaccupUKAIMKU OpraHuyYecKux BemiecTB. HoMmeHkmnatypa
OpraHUYECKUX COCIUHEHUW (CHCTEMaThyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEHMIINX MPEJICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BELIECTB, HAONIOACHUE U
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psan. MeraH W 3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE MU XUMHUYECKHUE CBOWCTBA
(peakiuu 3amMelleHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakiu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAIMH, OKHUCJICHHUS U
MOJIMMEPU3ALINN ), TOTYUEHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaauen-1,3 u metwnOytaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAl. ALIETUIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIPATALINH,
rOpEeHUs), MOJYyUYEHNUE U TPUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (puU3NYECKUE M XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEHUe. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTMyeckas CBs3b MEXKIY YIVIEBOJOPOAAMH, NPHUHAIICKAIMUMHA K
pa3IMYHBIM KJIacCaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HeTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaJuTHuecKuil), nuponus. [IpoaykTsl
nepepaboTky He(pTH, UX NPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KameHHBIi
yToJib ¥ IPOAYKTHI €0 MepepadOTKHU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHE C o00pa3lamMu IUIaCTMAacC, KaydyKOB M PE3HHBI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIETHPOBAHUE  MOJIEKYJT  YIJIEBOAOPOAOB U
raJjOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE HTHIICHA

Y U3yYEHHUE €TO CBOMCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NMPOAYKTa PEAKLHUH II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHOJN M OTAaHOJN: CTPOCHHE,
¢uznyeckue U XHUMUYECKHE CBOICTBa (peakUMM C aKTUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

@deHoJ: CTpOEHHME MOJIEKYJbl, (U3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHe M XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOThI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uuponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.



VYrneBonpl: coctaB, kiaccuuUKaluUs ~ yriaeBojoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHAs PEaKIUs C HOJOM).

OKCTepUMEHTANBHBIE METOAbl H3YYeHHs BEIIECTB M HX MPEBPAILLCHUI:
poBeJcHNE, HAOMIOJCHHE W OMUCAaHHE EMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJAYKTa PEAKIUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoepkalie OpraHn4eckiue CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe muiuHa). buonornueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenauHeHus. [lepBudunas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsS] BEIIECTB M WX MPEBPAICHUIA:
HaOJII0/IEHUE U ONMCAHUE JIEMOHCTPAIIOHHBIX OMBITOB: J€HATypalusi OeIKOB MpU
HarpeBaHUH, IBETHHIC PEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEIWHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJIEHHE C 00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, TIACTMACC,
Kay4yKOB.



MexnpenMeTHbIE CBA3H.

Peannsanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIUX €CTECTBEHHO-
HAay4YHBIX NOHATUH, TaK W NOHATHW, SBIAIOIIMXCS CUCTEMHBIMMU JUISI OTAEIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, Kiaccu(ukaius, nepuoJu4HOCTb, HAOIIOACHHE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

®usuka: Mmarepus, OJHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbI€, TOILUIMBO,
peCypCHI.

TexHoNorus: NUIIEBBIE TPOAYKTH, OCHOBBI PAlMOHAJIBHOIO IUTaHWS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX ¥ CUHTETUYECKUX BOJIOKOH.

11 KITIACC

OBIIAA N HEOPTAHNUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOIUYECKOT0 3akoHa U [lepuoanyeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyIINaM M MEepUOAaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKuentopHsil). BomopoaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETHHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10Jis BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJTUHEHUU. Howmenknatypa
HEOpPraHUYEeCKMX BellecTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K Pa3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKoOpoCTh peakmuu, €€ 3aBUCHMMOCTh OT pas3IMYHbIX (akTopoB. OOpaTrMbIe
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpbl, BIMAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTryeckas aucconuanus. CubHBIC U caa0bie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
neMoHcTpanus Tabiui «Ileprogudeckas cucrema XuMHUecKux sjaeMentos 1. U.
MeHneneeBay, M3ydeHHE MoOJIeNIed KPUCTAUTMYECKUX PENIETOK, HaOIIoJACHUuE U
OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iloKeHUE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTajanU3aTopa, ONPEACICHUE CPEbl PACTBOPOB BELIECCTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIMKATOPA, pEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaKIUm.

PacuérHblie 3anaumn.

Pacuétel 10 ypaBHEHMAM XHMHUYECKMX pPEaKIUHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUEThI, paCU€Thl C MCIIOJIB30BAHUEM IIOHSTHS «MAacCOBast
JIOJIS1 BELIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (TaJOre€HOB, CEpPbI, a30Ta,
dochopa, yriepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[TpuMeHeHne BaXXHENUIINX HEMETAJIOB U UX COCIUHEHUM.



Meramel. [lonoxenne meraoB B llepuoanyeckor CUCTEME XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIulaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUH psAJT HAIPSHKEHUI METAIIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEUINMX METAJUIOB (HATPHWH, KaJui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl noxyyeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUIN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIMCAaHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHbIE PEAKIIUU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XUMHUS U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHYECKON W IHIIECBOM
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus ¥ 3I0pOBbE YEIIOBEKA: MpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MpU  H3YyYeHUHM oOumed
HEOpraHnveckord xuMuu B 11 Kilacce oCcylIeCTBISIETCS YE€pPE3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OO1mme ecTeCTBEHHO-HAYYHBbIC MOHATHS: HAy4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SIBIICHHE.

dwusnka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, SHEPTCTUYECKHIA YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3NYCCKUE BEIMYMHBI U CIUHUIIBI WX
U3MEPCHHUS, CKOPOCTb.

buonorus: kieTKa, oOpraHuW3M, JKOCHCTeMa, Ouocdepa, MaKpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pPECYPCHI.

TexHoyOrus: XUMUYECKas MPOMBIIUICHHOCTh, METALTYPTHsl, TTPOU3BOJICTBO
CTPOMUTEIIBPHBIX MAaTEPUAJIOB, CEJIbCKOXO3SHWCTBEHHOE ITPOM3BOJICTBO, IHIIECBAs
MPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUs ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBHM € CHCTEMHO-IEATEIbHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHS» HAa YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYaAIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYILIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;



MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUIOB YUEOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUM U NPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U NMPAKTHKOB;

UHTEpeECa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHanu3e MH(QOpMaLMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBJICHUSMU,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHUsT TIpaBui 0O€30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YHMOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOH  KOMIETEHTHOCTH B  Y4eOHO-HCCIE0BATEIbCKOM
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM U  JAPYrMX BHJAAX
JIeSITCIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWH MPAKTHYECKUX 3a7ad
COITMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

HHTEpeca K MPaKTUUECKOMY M3Yy4YEHHUIO Mpodeccuil pa3InyHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBaXEHUS K TPYY, JIOJAM TpyAa U pe3yJbTaTaM TPYJI0BOU JI€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJTbHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccuu M peaym3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11€J1eC000pa3HOr0 OTHOILIEHUS] K MPUPOJE, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUS JIOCTHOKCHUM XUMHU IS
pEUIEHHST BOIPOCOB PallMOHAIIBHOTO MPUPOIAOIIOIb30BAHMUS;

AKTUBHOTO HENPHUATUS ACWCTBUH, TMPHUHOCAIIMX BpEH OKpYKaroIEH
MPUPOJIHON Cpejlie, YMEHHS IPOTHO3UPOBATh HEOJArompHATHBIC DKOJOTHUYECKHUE
MOCIICICTBUS NPEANPUHUMAECMBIX JICUCTBUM U MIPEOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTIbITA NEeSATeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ polu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH IpoOJieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJICHHOCTA W BAXXHOW pPOJHU B
CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOU KYJIbTYPhI, PEIICHUU TJIO0ATBHBIX MPOoOIeM



YCTOMYMBOTO PAa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SJHEPIETUUECKOM, MUILIEBOU U
HKOJIOTMYECKON O€30MaCHOCTH, B PAa3BUTHH MEIULMHBI, OOECIEYEHUH YCIIOBUN
YCHEUIHOTO TPpyJa M SKOJIOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJiy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SIBJIICHUN OKPY’KaIOIIEr0 MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus mpoOJieM B PealIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAayYHbIE MOHSITHUS, OTpaKarouue
LEJIOCTHOCTh HAy4YHOM KapTHHbl MHUpa M CHEUUPUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTeMA, HAyYHBIA (DAaKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClel0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHE);

yHHUBEpCaJbHble y4eOHbIE NENUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEryJsiTUBHbIE), oOecreynBaome dbopmupoBaHue (GyHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIBHOM KOMIETEHIIMN 00yYaronXCs;

CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U yYHUBEpCAIbHbIE YueOHbIE
JICVCTBHS B IO3HABATEIIBHON M COLMAIBHON ITPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSIMH.



OBaanenue YHHBepPCAJIbHbIMH yueOHBIMU NMO03HABATEJbHbIMH
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCcKHe AeHCTBUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEIISIMU;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KPUTEPUM I KJIACCU(PUKAIMKU BEHIECTB U
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakiuu — TPU PEHICHUU YUYEOHBIX TMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEIIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUUYECKUX
pEeaKLunii;

dbopMyIUpPOBAThH MENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEILHO C(OpPMYyIHUpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIUpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY



MOMCKY METOJIOB pEHICHUS MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3Iu4HbIX
METO/IOB MIO3HAHU.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWH(poOpManuu (HAy4YHO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMEeTHbIe ((usnyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HarJIsIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JHaliora W/Win
JUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON ESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MITM COBMECTHO CO CBEPCTHUKAMH MPH BBHITOJHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
1o pe3yjbTaTaM NPOBEAEHHBIX HMCCIIEIOBAHMNA MyTEM COTJIACOBAHMS MO3UIMUI B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYILIECTBISATH CBOI IO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TMPEAjaraéMblii airoOpuT™M JACHCTBUN mMpuU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;



OCYIICCTBJIATb CAMOKOHTPOJIb CBOEH JACATCIIPHOCTH HAa OCHOBC CaMOaHa/JIn3a
Hn CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHBIE pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

C()OPMUPOBAHHOCTh  NPEACTABIEHUH O XUMHUYECKOHW  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHWUU SBJICHHU
OpupoAsl, B (OPMUPOBAHMM MBILUICHHS W  KyJbTYphl JIMYHOCTH, €€
(yHKLIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEelIeHUS] TPAKTUYECKUX 3a7a
U JKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M MPHUPOJHOMN
cpene;

BJIAQJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralole TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHAIbHAA TpPYIIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAHWM BaXHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY M
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYEeCKUX COSAUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBJIMBATh MOJENIA MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHaBIMBATh MPHUHAJICKHOCTh HM3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpylnne COeIWHEHUN (yrieBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallue



COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematudeckoir HomeHkiatype (IUPAC), a Takke NPHUBOIUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMWICH, AalETUJICH,
ATWJICHTJINKOb, TIHICPUH, (EeHON, (HOopMaNbIeTH, aleTalIbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOpPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOPMHPOBAHHOCThL yMEHUS TPUMEHATH TIIOJOKCHUS TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENICH Pa3IUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIeH,
Ooyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIUIEpPUH, (EHON, aleTalIbACTU]l, MypaBbUHAs M YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HHUMH YpPaBHECHMSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIN Ta3, Yrojib), CIOCOOBI HX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOIYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX SBJICHHUM (HAOIIOICHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICIIMPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOIATh MTPaBUJIia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBINOJHATh XUMHUYECKUU
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HArPEBAHUHU, MOTYUYEHUE



TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE PEAKIUU OPraHUuYECKUX
BEILIECTB, JICHATypalus OCJIIKOB NMPU HArpeBaHUM, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHUHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIHpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT U ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
LEJ€CO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JICWCTBUS HA JKHUBBIE OPraHU3MBI OMNPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKa;

JUIsl 00yYarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa ns 3anmucn XMMUYECKHX

dbopmy.

11 KIIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOIas u HeopraHudeckas
XAMUSD» OTPAXKaIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBSI3b
(KoBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLMUH, PacTBOpP, DJIEKTPOIUTHI, HEIICKTPOJIUTHI,



AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
ANEKTPOJUTHYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HCHOJIb30BAHUH BAKHEUIIIUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATCIBHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS IMPH
ONMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IlUPAC) u TpuBranbHbie Ha3BaHUSI OTJEIBHBIX
HEOPTaHUYECKUX BeEIIEeCTB (yrapHblii Tra3, YIVICKUCIBIA Ta3, aMMHakK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIETATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAsS, METAJUIMYECKasi, BOJOPO/IHAS) B COCTUHEHUAX, TUIT
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIlleCTBa (aTOMHAas, MOJEKYJSpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEeJbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/rpyIre
COCIMHEHUH (MPOCThIE BENMIECTBA — META/UIbl M1 HEMETaJlIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBaTh CMBICI MEepUOanYecKoro 3akoHa [l.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CHCTEMATHU3UPYIOIIYI0, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHUX »dJieMeHTOB 14 mnepuonoB Ilepuoanueckor CUCTEMBI
xumuueckux sgemenToB JI. M. MennesneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaam u rpynnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Memnaeneena;



chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILECTBOBAHWE T€HETHUYECKOW CBS3M MEXIY HEOPraHWYECKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEaKLUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy PEArMPYIOIIMX BEHIECTB, TEILIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTENEHEH OKHUCIICHMS 3JEeMEHTOB, 0OpaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIIMHA Pa3TUIHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pPEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT O KOHIIA;

cOPMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaThb CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JieXkKaIue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HPOPMUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYMCIEHHUSI C HCIOJIb30BaHUEM
MOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHMS] MacCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIOATh MTpaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
AKCTIEPUMEHT (pa3sIoKEHHE MEePOKCHAa BOJOPOJa B MPHUCYTCTBUU KaTajau3zaTopa,
ONpENENICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO



UHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH,
peaklMd MOHHOIO OOMEHA, KaYeCTBEHHBIE pPEaKIMU Ha Cyib(aT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30MacHOCTH IpU OOpallleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000pPYA0BaHUEM,
OPEJICTaBISITh pPE3yJIbTaThl XUMHYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX PEAKIUI M (OpMYJIMPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKal, HTepHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBUiIa  IKOJOTUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHHUSI CBOETrO 3/I0POBbSl M OKPYJKAOIIECH IMPUPOJHOM Cpelbl, OCO3HABaTh
OIIACHOCTb BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpumepax cHocoObl yMEHBUIEHUS H
NPEIOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarommxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeEM KoJsun4yecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
n/m IporpamMMmel Bcero Kontpoasnsie IlpakTuueckue ~ 00pasoBaTelbHbIE pecypehl
padoThI padoThI
Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYECKOH XHMHUH
1.1 [TpenmeT oprannyeckoit xumuu. Teopus 4 1 https://lesson.academy-
CTPOCHHS OPTraHUYCCKUX coenHeHu A. M. content.myschool.edu.ru/04/10
bytneposa
Hroro no pazneny 4
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YIIIEBOIOPOIbI — AJIKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 HenpenenbHbIe yTIeBOJOPOIbI: AIKECHBI, 6 1 https://lesson.academy-
QJIKaTUCHBI, AJTIKUHBI content.myschool.edu.ru/04/10
2.3 ApoMaTHYECKHE YTIIeBOIOPOIBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
2.4 [TpupoaHbIe HICTOYHUKHU YTIICBOJIOPOIOB U UX 2 1 https://lesson.academy-
nepepadboTKa content.myschool.edu.ru/04/10
Hroro no paszneny 12
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Criuptel. DeHon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
3.2 Anpreruasl. KapOOHOBBIE KUCITOTHI. 7 1 https://lesson.academy-

CrnosxHble 3¢upsl

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

3.3 VYriaeBobl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Pa3neus 4. AzoTcoaeprkaiiue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIOTBL. benku 4 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 4
Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS
51 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Htoro no paznemny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne HaumeHoBaHue pa3/ieioB U TeM KoJsun4yecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
n/m NPpOrpaMMel Bcero Kontpoasnsie IlpakTuueckue ~ 00pasoBaTelbHbIE pecypehl
padoThI padoThI
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenue atomoB. [lepuoauueckuii 3aK0H U 4 1 https://lesson.academy-
[Tepuoauueckas cucTeMa XUMHUYECKUX content.myschool.edu.ru/04/11
sneMenToB [. 1. MenneneeBa
1.2 Crpoenue BerectBa. MHOrooOpasue BEIeCTB 4 https://lesson.academy-
content.myschool.edu.ru/04/11
1.3 XUMHYECKUE PEAKIHH 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Wroro no pazgeny 14
Paznen 2. Heopranuueckasi xummusi
2.1 MerTasibt 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
2.2 Hemeramis 8 1 https://lesson.academy-
content.myschool.edu.ru/04/11
2.3 CBs13b HEOPTaHUYECKUX M OPTaHHMYECKUX 3 1 https://lesson.academy-
BEIIIECTB content.myschool.edu.ru/04/11
Uroro no pazgeny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMHUs U )KU3Hb 3 https://lesson.academy-

content.myschool.edu.ru/04/11




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne Tema ypoka KounyecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/m Bcero Konrtpoubnbie IlpakTuyeckue — HM3YICHHs 00pa3oBaTe/IbHbIe pecypChl
padoThI padoThI
1 [Ipeamer opraHuveckoit XumuH, eé 1 https://lesson.academy-
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUYCHHE content.myschool.edu.ru/04/10
2 Teopust CTpOEHUS OPraHHUECKUX 1 https://lesson.academy-
coeaunenuiit A. M. bytnepoga, eé content.myschool.edu.ru/04/10
OCHOBHBIE TTOJIOKCHHS
3 BxoaHast KOHTpoJIbHAs paboTa 1 1 https://lesson.academy-
content.myschool.edu.ru/04/10
4 [IpencraBnenue o kiaccuukanum 1 https://lesson.academy-
OpPraHUYECKUX BEIIECTB. content.myschool.edu.ru/04/10
Homenknatypa (cucrematiueckas) u
TPUBHAIBHBIC HA3BAHHSI OPraHUUECKUX
BEIIECTB
5 AJIKaHBI: COCTaB M CTPOCHHUE, 1 https://lesson.academy-
TOMOJIOTUYECKUH PSIJT content.myschool.edu.ru/04/10
6 MerTaH ¥ 3TaH — MPOCTEUIIIHe 1 https://lesson.academy-
NPE/ICTABUTEIN AJKAHOB content.myschool.edu.ru/04/10
7 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 https://lesson.academy-
content.myschool.edu.ru/04/10
8 DTHIICH U IPOIMJICH — MPOCTEHIINE 1 https://lesson.academy-
NPE/ICTABUTEITN AJIKCHOB content.myschool.edu.ru/04/10
9 [IpakTuueckas padora Ne 1 1 1 https://lesson.academy-

«Honyqune OTUJICHA U U3YYCHHE €TI0

content.myschool.edu.ru/04/10




CBOUCTB»

10 Ankanuensl. Byraguen-1,3 u https://lesson.academy-
MetwioyTanuen-1,3. [Tonyuenue content.myschool.edu.ru/04/10
CHHTETHYECKOTO KaydyKa 1 PE3UHBI

11 AJIKHHBI: COCTaB U 0COOECHHOCTH https://lesson.academy-
CTPOEHHS, TOMOJIOTHYECKHI PSII. content.myschool.edu.ru/04/10
AleTuiaeH — NpoCTeUIInii
HPEICTABUTEIh ATKHHOB

12 BbIuucieHns 10 ypaBHEHUIO https://lesson.academy-
XUMHYECKON peaKIuu content.myschool.edu.ru/04/10

13 ApeHbl: OEH30J1 U TOIYOJI. https://lesson.academy-
TOKCHYHOCTH apeHOB content.myschool.edu.ru/04/10

14 ['eHeTHYECKast CBA3b YIIICBOAOPO/IOB, https://lesson.academy-
NPUHAUISKAIINX K PA3THYHBIM content.myschool.edu.ru/04/10
KJaccam

15 [IpupoTHbIE NCTOYHUKH https://lesson.academy-
YTIIEBOIOPOAOB: IPUPOIHBIN Ta3 U content.myschool.edu.ru/04/10
HOIYTHBIC HEPTSAHbBIC Ta3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKu

16 KonTponsHas padoTa https://lesson.academy-
«YTIIeBOIOPOIBI» content.myschool.edu.ru/04/10

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI: https://lesson.academy-
METaHOJI U 3TaHoJ. BogopoaHas cBsi3b content.myschool.edu.ru/04/10

18 MHoOroaToOMHBIE CITUPTHI: https://lesson.academy-
STHJICHTJIMKOJb U TJIUICPHH content.myschool.edu.ru/04/10

19 @DeHoJI: CTPOCHUE MOJIEKYIIHI, https://lesson.academy-

(I)I/IBI/I‘{CCKI/IC N XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

content.myschool.edu.ru/04/10




20 Anpreruasl: GopMalbICTHI U https://lesson.academy-
aneTanbaerun. AIeToH content.myschool.edu.ru/04/10

21 OZIHOOCHOBHBIE TIPE/ICIIbHBIC https://lesson.academy-
KapOOHOBBIC KUCIIOTBI: MypaBbUHAS U content.myschool.edu.ru/04/10
yKCyCHast

22 [Tpaktuyeckas pabora Ne 2 «CBolicTBa https://lesson.academy-
pacTBOpa YKCYCHOM KHCIOTBD» content.myschool.edu.ru/04/10

23 CreapuHOBas U OJICMHOBAsI KMCJIOTBI, https://lesson.academy-
KaK [PEICTaBUTEIH BBICIIHX content.myschool.edu.ru/04/10
KapOOHOBBIX KHCIIOT

24 MpbUia KaK COJIM BBICIIMX KapOOHOBBIX https://lesson.academy-
KHCJIOT, UX MOIOIIEe ICHCTBHE content.myschool.edu.ru/04/10

25 CrnoxHble 3(QUpPbI KaK POU3BOTHBIC https://lesson.academy-
KapOOHOBBIX KHCIIOT. ['uaponu3 content.myschool.edu.ru/04/10
CJIOXKHBIX 3(pUpoB

26 JXKupsl: THAPONIN3, TPUMEHEHNE, https://lesson.academy-
Ononormyeckas poib JKHPOB content.myschool.edu.ru/04/10

27 VYT1eBoIbI: COCTaB, KiIaCCH(UKAIIHS. https://lesson.academy-
BaxHeiiime nmpeacTaBuTeN: TIII0K03a, content.myschool.edu.ru/04/10
(dpykTo3a, caxaposa

28 Kpaxmai u 1euioiio3a Kak mprupoIHbIe https://lesson.academy-
HOJMMEPBI content.myschool.edu.ru/04/10

29 AMUWHBI: METUJIAMUH ¥ aHWINH https://lesson.academy-

content.myschool.edu.ru/04/10

30 AMHHOKHCIIOTHI KaK aM(pOTepHbIE https://lesson.academy-
OpTaHHYECKUE COCTUHEHUS, UX content.myschool.edu.ru/04/10
Ouosoruueckoe 3HaueHue. [lentus

31 benku kak mpUpOTHBIC https://lesson.academy-




BBICOKOMOJICKYJISIPHBIC COCTUHCHUS content.myschool.edu.ru/04/10
32 HTorosast KOHTPOJIbHAS paboTa 1 1 https://lesson.academy-
content.myschool.edu.ru/04/10
33 OCHOBHBIE TIOHSATHUS XUMHH 1 https://lesson.academy-
BBICOKOMOJIEKYJIIPHBIX COCIHHEHUI content.myschool.edu.ru/04/10
34 OCHOBHBIEC METO/IbI CHHTE3a 1 https://lesson.academy-
BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. content.myschool.edu.ru/04/10
[TnacT™Macchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 2
ITPOTPAMME




11 KJIACC

Ne Tema ypoka KounyecTBO 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/m Bcero = Kontpoubnbie Ilpakrnuyeckue H3Y1CHHHA 00pa3oBaTe/IbHbIe pecypChl
padoThI padoThI
1 XUMHYECKUH 2JIEMEHT. ATOM. 1 https://lesson.academy-
DJIeKTpOHHAs KOH(UTYpallKsi aTOMOB content.myschool.edu.ru/04/11
2 [Tepuoauueckuii 3aKOH U 1 https://lesson.academy-
[Tepuoauueckas cucTeMa XUMHYECKUX content.myschool.edu.ru/04/11
sneMeHToB [. 1. MenneneeBa, ux cBsI3b
C COBPEMEHHOM TEOPUEH CTPOCHHUS
aToOMOB
3 BxopHas KOHTpOsbHas paboTta 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
4 3aKOHOMEPHOCTH M3MEHCHUS CBOICTB 1 https://lesson.academy-
XUMHYECKHX 3JIEMEHTOB U UX content.myschool.edu.ru/04/11
COCIMHEHHUH 110 TPYIIIaM U MePHOIaM.
3HauCHUE NEPHOTUUECKOTO 3aKOHA U
CHCTEMbI XMMUYECKHX dneMeHToB J[. 1.
MenieneeBa B pa3BUTHH HAYKU
5 CrpoeHnue BemecTBa. XuMHUYECKast 1 https://lesson.academy-
CBSI3b, €€ BU/IbI; MEXAHU3MBbI content.myschool.edu.ru/04/11
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsi3b
6 BayieHTHOCTB. 1 https://lesson.academy-

SJICKTpOOTpI/II_IaTCHBHOCTL. Cremnenn
okucieHus. BemiectBa MOJICKYJISIPDHOT'O
" HEMOJICKYJISIPHOT'O CTPOCHUA

content.myschool.edu.ru/04/11




7 [ToHsTHE O IUCTIEPCHBIX CUCTEMAX. https://lesson.academy-
VcTHHHBIE U KOJUTOMIHBIE PACTBOPEI. content.myschool.edu.ru/04/11
MaccoBas 107151 BEIIeCTBa B pacTBOPE

8 Knaccudukanus 1 HOMEHKIATypa https://lesson.academy-
HEOPraHUYECKUX COCITUHCHUIA. content.myschool.edu.ru/04/11
I'eneTryecKkas CBsI3b HCOPraHUIECKUX
BEIIIECTB, PA3IMYHBIX KJIACCOB

9 Knaccudukanus XUMUYECKUX peaKIui https://lesson.academy-

B HEOPraHMYECKON U OPraHUYeCKOM content.myschool.edu.ru/04/11
XMMHUH. 3aKOH COXPAHEHHUS MACCHI

BCIIECTB; 3aKOH COXPAHCHHUS

HpEBpAIICHHS YHEPTUH P XUMUIECKUX

peaKIusIx

10 CkopocTb peakiun. O0OpaTumbie https://lesson.academy-
peakin. XMMUYECKOE paBHOBECHE content.myschool.edu.ru/04/11

11 [Tpaktuyeckas padora Ne 1 «Biusinue https://lesson.academy-
pa3InYHbIX (PAKTOPOB HA CKOPOCTh content.myschool.edu.ru/04/11
XUMHYECKON PEAKIIUN»

12 DJIEKTPOTUTHYECKAS TUCCOIHAIINS. https://lesson.academy-
[ToHsATHE O BOJOPOHOM ITOKA3aTelie content.myschool.edu.ru/04/11
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponan3 opraHuyecKux u
HEOPraHUYECKUX BELIECTB

13 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC https://lesson.academy-
peakiuu. [lonsaTue 00 >neKkTponaunse content.myschool.edu.ru/04/11
pacIuIaBOB M PacTBOPOB COJEi

14 Konrposabnas pabora «TeopeTnueckne https://lesson.academy-

OCHOBBI XUMUH»

content.myschool.edu.ru/04/11




15 Meraiibl, UX TOJ0XKEHHE B https://lesson.academy-
[Tepuoaudeckoii cucTeMe XUMUIECKHUX content.myschool.edu.ru/04/11
snemenToB 1. Y. Menaeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3ryecKkre CBOCTBA METALIOB

16 CrutaBel METAJLIOB. https://lesson.academy-
DIEKTPOXUMHUCCKUI Psifl HAIPSKEHUI content.myschool.edu.ru/04/11
METaJIIOB

17 XUMHYECKUE CBOMCTBA BaKHEHIIINX https://lesson.academy-
METaJUTOB (HATPUH, KaJIUid, KaJbIIHH, content.myschool.edu.ru/04/11
MarHui, aIlOMUHUN) U UX COCAMHEHUN

18 XUMHYECKHE CBOMCTBA XpOMa, MEIH U https://lesson.academy-

UX COCAMHEHUI content.myschool.edu.ru/04/11

19 XUMHYECKUE CBOMCTBA IMHKA, YKele3a U https://lesson.academy-

UX COEAMHEHUI content.myschool.edu.ru/04/11

20 [Mpaktuueckas padota Ne 2 «Pemienue https://lesson.academy-
IKCIIEPUMEHTAILHBIX 33/1a4 MO TeMe content.myschool.edu.ru/04/11
Meramibny

21 Hemerasisl, uX MOJ0XKEHHE B https://lesson.academy-
[Mepuoauyeckoi cucreMe XUMHUECKIX content.myschool.edu.ru/04/11
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

22 dusnyeckre CBONCTBa HEMETAILIOB. https://lesson.academy-
AJITIOTpOTINS HEMETAIJIOB (Ha MpUMepe content.myschool.edu.ru/04/11
KHCIJIOPOJIa, cepbl, hocdopa u yriepoia)

23 XYMUYECKUE CBOWCTBA TaJIOTEHOB, CEPhI https://lesson.academy-

U UX COeTMHEHUI content.myschool.edu.ru/04/11

24 XuMHUECKHE CBOMCTBA a30Ta, ochopa https://lesson.academy-




U UX COCTUHEHUN

content.myschool.edu.ru/04/11

25 XuMHYECKHE CBOMCTBA yriepoja, https://lesson.academy-
KPEMHHUSI U MX COCIMHEHHI content.myschool.edu.ru/04/11

26 [TpuMeHeHNEe Ba)KHEHIINX HEMETAIIOB U https://lesson.academy-
UX COEAMHEHUI content.myschool.edu.ru/04/11

27 Beruncnenus no ypaBHEHUsIM https://lesson.academy-
XMUMHUYECKUX PEaKIui 1 content.myschool.edu.ru/04/11
TEPMOXUMHUUECKHE PACUETHI

28 [Mpaktuueckas padota Ne 3 «Pemienue https://lesson.academy-
IKCIIEPUMEHTAIBHBIX 33124 [0 TeMe content.myschool.edu.ru/04/11
Hemerannbpy

29 Heopranuueckue 1 OpraHndecKue https://lesson.academy-
KucinoTel. Heoprannueckue u content.myschool.edu.ru/04/11
OpraHUYEeCKHUEe OCHOBAHMUS

30 AMbOoTepHBIC HEOPraHUIECKUE https://lesson.academy-
OpPraHUYeCKUE COCTUHEHHUS. content.myschool.edu.ru/04/11
[eHeTHyecKast CBsI3b HEOPraHMYCCKUX H
OpraHUYECKUX BEIIECTB

31 HToroBast KOHTpoOJIbHAsI paboTa https://lesson.academy-

content.myschool.edu.ru/04/11

32 Posnb xumuu B oOecrieueHrH https://lesson.academy-
IKOJIOTUYECKOM, FHEPTeTHUSCKON U content.myschool.edu.ru/04/11
MUIIEBON O€30MacHOCTH, Pa3BUTHHI
METUITHHBI

33 YeioBek B MHUPE BEIIECTB U MATEPUATIOB https://lesson.academy-

content.myschool.edu.ru/04/11
34 XuMHUs U 30POBBE UEITOBEKA https://lesson.academy-

content.myschool.edu.ru/04/11




OBIIEE KOJIMYECTBO YACOB 110 34
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YYEBHO-METOINYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

e Xwumusa, 10 xmacc/ Pymsutuc T'.E., ®enpaman @.I., AxkiuoHepHOE
obmectBo «M3narenscTBo «IIpocBerieHme»

e Xwumusa, 11 xmacc/ Pymsutuc T'.E., ®enpaman @.I., AkiuoHepHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI IJ1 YUUTEJISA
o Xumus: ypoku B 10 kiacce: mocodue s yuurens /H. H. T'apa
o Xumus: ypoku B 11 kiacce: nocodue mis yuutens /H. H. I'apa

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
o Poccwuiickas snexTponHas mkosa https://resh.edu.ru/



