MynuuunaibHoe 0roxKeTHOE 00meofpazoBareabHoe yupexaenne « Tenaosckas mKoaa»
Cumdeponoansckoro pariona Pecnyomuku Kpbim -
yn. 3apeunad, 1. 8, ¢. Temnoska, Cumdepononbckuit paiion, PK, P®, 297548
ten.(0652) 33-77-14, e-mail: teplovkaschool@mail.ru  OI'PH 1159102022760, THH 9109009618

PACCMOTPEHO COI''TACOBAHO YTBEPXJIAIO
Ha 3acemanun IIIMO yuuteneil | 3amecturens N 0. mupexpopa MKOJIbI
€CTeCTBEHHO-MaTEMAaTUYECKOTO | AUpekTopa o YBP A

LMKJIa
Pyré% ?I/ITGJ‘II) 1MMO % 3.2.AbnaeBa

T .H. Abubynaesa “
[Ipotokon Ne_ 4 « J0 » ZMKZVM 2023r.
« 30 » Mzg;ﬁ;ﬁ@ 2023r

9.V .Ceursenuena

ka3 Ne 3«54/ oT

« I » MWﬁw 2023r.
[74

—
PABOYAS ITPOI'PAMMA
y4yeOHoro mpeamvera «XHMHSI»
mis 10,11 knaccos
Ha 2023/2024 yueOubIii rox
YposeHnsb o6pazoBanusi: cpeHee odee o0pazoBaHme
-

CocTaBnia:
AoubysiaeBa

Tamuna Hapumanosua

c. TenumoBka, 2023




IHHOACHUTEJIbBHASA 3AIIMCKA

Jlannas paboyast mporpamma ydebHOro npeamera «XuMus» pazpaboTaHa B COOTBETCTBUHU C:

1 ®enpepanpubiM 3akoHa OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny», TpeOOBaHMII K pe3ynbraTaM OCBOeHUs (enepanbHOM  00pa3zoBaTeNbHOM
nporpammbl cpeanero obmero oopazoBanus (POII COO), npencraBieHHBIX B DenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cranaapre COO,

2. yuérom KoHuenuuu mnpenoaaBaHus yueOHOTo npeamera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit  @Denepanuu, pealu3yOIMX OCHOBHBIE 0Opa3oBaTeIbHBIC
pOorpaMMbl, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUs BocnuTaHus B Poccuiickoii
@enepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue IIpaButensctBa P ot 29.05. 2015 Ne
996 - p.);

3. ®enepanpHON paboueld MPOTpaMMOl cpemHero oOmero oOpa3oBaHus. XuMmwus (0a30BBIMA
ypoBeHb) (s 10,11 kaccoB oOpa3oBaTenbHBIX OpraHu3amnuii) — Mocksa, 2023;

4. YdaeOHUKaMU:

Xumus. 10 wmacc. YdueOHMK st 001e00pa3oBaTENbHBIX OpPTaHU3AlUN C TPHUIOKEHHEM Ha
anekrponHoM Hocutene (DVD) / I'.E. Pymutuc, ®@.I'. ®enpaman. - . M IIpocsemenue, 2022-
208c.

Xumus. 11 wmacc. YdueOHMK 11 00me00pa3oBaTeNbHBIX OpPTaHU3AIUN C TPHUIOKEHHEM Ha
snekrponHoM Hocutene (DVD) / I'.E. Pymsutuc, ®@.I'. ®enpaman. - M.: [IpocBemenue, 2022-
208c.;

5. YuebusiMm manoM MBOVY «TemnmnoBckas mnmkona» Cumdeporonbekoro paiiona PecrnyOnuku
Kpeim Ha 2023/2024 yueOublii rox;

6. OcHOBHOI 00pa30BaTeNbHOI MpOrpaMMoOil OCHOBHOTO 00Iero odpasoBanus (8-9 kmaccer)
MBOY «TemnoBckas IIKOJIay;

7. Tlonoxenuem o padoueit nmporpamme (GPI'OC-2021). Cpok peanuzanuu mporpamMmmsl — 2023-
2024 yuebHbIH TO/.

OcHOBY MOIXOIOB K pa3paboTke NOporpaMmbl MO XUMHHU, K OMNpPEIEIEHUI0 OOIen
CTpaTernu OOY4eHHS, BOCIIUTAHUS U Pa3BUTHS OOYJaAIOIMXCS CPEACTBAMHU y4eOHOTO MpenMmera
«Xumus» s 10-11 wiaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHIENTYaJbHbIE IOJOKECHUS
OI'OC COO o B3auMOOOYCIOBJIEHHOCTH LieNied, COAEp)KaHUs, pe3yJabTaToB OOy4YEeHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

XuMuueckoe oOpa3oBaHHME, IOJy4aeMO€  BBIMYCKHUKAMH  0OOIicoOpa3oBaTeIbHOM
OpraHW3alliu, SBISETCS HEOThEMJIEMOH dYacThio uX oOpasoBaHHOCTH. OHO  CIyKHT
3aBepUIAIONMM JTAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX
IEHHOCTEW, MTPHUCYIMX IIEJIOCTHON CHCTEeME XMMHYECKOro oOpa3oBaHHs. OTH II€HHOCTHU
KacaloTCsl MO3HAHMS 3aKOHOB MPUPOJBI, (OPMUPOBAHMS MHPOBO33PEHUS U OOIIEH KyIbTyphl
YeNlOBeKa, a TakKe ODKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO U
IpUPOIHON cpene. Peanmusyercs xumudeckoe o0pazoBaHUE OO0YJarOIMXCsS Ha YPOBHE CPEIHETO
o0mero 00pa3zoBaHUs CPEACTBAMHU y4eOHOTO mMpeaMera «XUMHS», COJEpKaHHWE U MOCTPOCHUE
KOTOPOTO OIpeNeNieHbl B IPOTpaMMe IO XAMHUU C Y4ETOM CHEeUH(UKA HAYKH XUMHH, €&
3HAUEHUS B MO3HAHUU MPHUPOIBI U B MaTEPUAbHOM JKM3HHU OOILECTBA, a TAKKe C yIETOM 00IIUX
1eiae M MPUHIUIIOB, XapaKTEPU3YIOUMX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro OOILero
oOpazoBanus B Poccuiickoit @enepanuu.

XuMHs Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 POjb B COBPEMEHHOMU
[MBIJIN3ALMN, B CO3aHUM HOBOHW 0a3bl MaTepHalibHOW KyiabTypbl. OHa BHOCHT CBOM BKJIAJ B
(dopMHpOBaHUE PALMOHAIBHOTO HAYYHOTO MBILUIEHHUS, B CO3JaHHUE L[EIOCTHOIO MPECTaBICHUS
00 OKpyKaroIeM MHUpPE KaK O €IMHCTBE MPUPOIBI U YEIIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU



Ha OCHOBE ITOHMMAaHHs BEIIECTBEHHOIO COCTaBa OKPY)KAIOIIEIO MUPA, OCO3HAHHU I B3AUMOCBSI3H
MEXIy CTPOSHUEM BEILECTB, UX CBOWCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU ITPUMEH CHUSL.

TecHo B3aMMOJEHCTBYS C€ JPYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHSA cCTana
HEOTHEMJIEMOIl 4YacThI0O MHUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO Tpyda H
KHU3HU Kakaoro wieHa obmectBa. CoBpeMEeHHas XMMHS KaK Hayka CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTMH HalpaBlieHa Ha pelleHUEe IT00aTbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YelioBEYeCTBA — CBIPHEBOM, HSHEPIeTHYECKOW, MHUINEBON, HSKOJIIOTUYECKON Oe30macHOCTH U
OXpaHBbI 310POBbS.

B coorBercTBMM ¢ OOLMMM LEISIMM W NPUHIUMIIAMU CPEOHEro OOIIEro oOpa3oBaHUs
conepkanue npenmera «Xumus» (10—11 kiaccel, 0a30BbIH YpOBEHb U3yUEHUsI) OPUEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJAbTYPHYIO IOJTOTOBKY OOYYarOIMXCS, HEOOXOTUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIOYEHUS B JKU3Hb COLIMYMA,
MPOJIOJIKEHUSI 00pa30BaHMS B Pa3TUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsronmMu  ipeaMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «OpraHmdeckas
xumus» 1 «OO01ast 1 HeopraHu4yeckast XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAayKu: CUCTEMA 3HAHMI 110 HEOPraHMYEeCKON XUMHUU (C BKIIIOUEHUEM
3HaHUW U3 OOIeH XMMHUU) M OopraHu4eckoid xuMuu. PopMHpOBaHUE JAaHHOW CHCTEMBbl 3HAaHUH
OpU M3Y4ECHUHU IpeaMera 00ecrnedrBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCET0 MHOrooOpasus
BELLECTB HA OCHOBE OOIIMX MOHATUI, 3aKOHOB M TEOPUM XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranndeckas xuMus» 1 «OO01@s 1 HeopraHuyeckas
XUMUsD» copMHpOBaHA B POrpaMMe IO XUMHUU HAa OCHOBE CHCTEMHOTO TMOJXOAa K M3Y4CHHIO
ydeOHOro marepuana M oOYCIOBJIEHA HMCTOPUYECKM OOOCHOBAHHBIM Pa3BUTHEM 3HAHUNU Ha
ONpEeNeNEHHBIX TEOPETHUYECKUX YPOBHSX. TakK, B Kypce€ OpPraHMYECKOW XUMHUU BEIIeCTBA
paccMaTpHBalOTCA Ha YPOBHE KIACCUUYECKON TEOPUU CTPOEHUS OPraHUYECKUX COECAMHEHUH, a
TaKKe Ha YPOBHE CTEPCOXMMUYECKMX U JJIEKTPOHHBIX NMPEACTABICHUN O CTPOCHHM BELICCTB.
CBeneHus 00 M3ydaeMbIX B Kypce€ BEILECTBaxX JAIOTCA B PAa3BUTHU — OT YINIEBOJOPOJOB JI0
CJIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COEeJUHEHMH. B Kypce opraHumdeckod XWMHUM MOJYYarOT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS IMEPBOHavajibHbIC
IPEICTaBICHUS O XUMUYECKOW CBSI3M, KIaccu(UKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKIUU.

[Tog HOBBIM YIJIOM 3peHHUs B TpenMmere «XUMHs» 0a30BOTO YPOBHS PAacCMaTpPUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOIO 0OLIEro o0pa3oBaHUsS TEOPETHUECKHIl Marepuan Hu
(akTOJIOrMUECKHe CBEACHMS O BEILIECTBAX U XUMHUUECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0u@s 1 HeopraHWyeckass XUMHs» OOydJaroIMMCs IMPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HAYEHHUE IEPUOJUYECKOrO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOIMUYECKUX MO3MIUH,
rIy0ke MOHSTh UCTOPUYECKOe H3MEHEHHe (QyHKIMH 3TOro 3akoHa — OT 00oOm@romei 1o
OOBSACHSIONICH W MPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHHWM O BaXKHEHIIMX BEHIECTBAX, UX COCTaBE, CTPOEHUM, CBOMCTBAX U
NPUMEHEHNH, a TAKKE O XMMUUYECKMX PEAKLMSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
jonosHsercss B Kypcax 10 w11 wmaccoB aneMeHTaMH  COIEp)KaHMS, HWMEIOIIMMU
KYJIBTYPOJIOTUYECKUH M TPUKIATHOM Xapakrep. DTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMHM HayKaMH, DAacKpbIBalOT €€ poOJib B II03HABATCIBHOM H
NPAKTUYECKON JIESTEIBHOCTA YEIIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXECHHS K IPOIECCY
TBOpYECTBA B 00JACTU TEOPUHU U NMPAKTUUYECKUX MPHIOKEHUNH XUMHUHU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAUMMBIX IpoOsieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKA OCMBICIMBATh MH(OPMAIIMIO U MPUMEHATH €€ JJIS MOIMOJHEHUs 3HAHUM, peleHus



UHTEJJIEKTYaJIbHBIX M HKCIIEPUMEHTAIbHBIX HCCIIEA0BATENIbCKUX 3a/ad. B 1enoM copepkaHue
ydeOHOro mpeamera «XUMHUsD) JaHHOTO YPOBHS M3Y4EHHsI OPHEHTHUPOBAHO Ha (OPMUPOBAHUE Y
o0yyaronmxcs MHUPOBO33PEHYECKONH OCHOBBI ISl MOHMMAHMS (GUIOCO(MCKUX MIEH, TaKUX Kak:
MaTepHalbHOE €ANHCTBO HEOPTaHMYECKOTO M OPraHWYEeCKOTrO MUpa, 00YCIOBIEHHOCTh CBOICTB
BEIIECTB UX COCTAaBOM U CTPOCHUEM, I03HABAEMOCTh IPUPOAHBIX SIBJICHUN MYTEM HKCIIEPUMEHTA
U pEHICHHs] MPOTUBOPEYMH MEXIY HOBBIMH (PAKTAMH M TEOPETUYCCKUMH MPEINOCHUIKAMH,
OCO3HAHHE POJM XUMHUM B PEIICHUU SKOJOTUYECKUX MpoOJieM, a Tarke mpobdiem cOepekeHus
9HEPreTUYECKUX PECYPCOB, ChIPhsl, CO3aHUs HOBBIX TEXHOJIOTHI 1 MaTepUaoB.

B muane pemeHust 3amad BOCHUTAHHS, PA3BUTHS W COIHAIM3ALUU  OOYYArOIMXCS
OPUHATBIE MPOTPaMMONl MO XUMHUHU MOJXOJbl K OIPENENICHUI0 COAEPKaHUS U MOCTPOEHUs
npeaMera MpeaycMaTpUBaOT (GOPMUPOBAHHWE YHHBEPCAIBHBIX yYeOHBIX JNEHCTBUMN, MMEIOIMX
6a30Boe 3HAUEHUE JUIA Pa3IMYHBIX BUJOB JEATEIBHOCTH: pellieHus MpobieM, MoucKa, aHallnu3a U
o0paboTku uHGOpMaLMK, HEOOXOIUMBIX MJIsi MPUOOpPETEeHUs ONbITa MPaKTUYECKOW U
M CCIIEIOBATENILCKOM JeSITebHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUH XUMUHU.

B npaxtuke npenogaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO OOILEro o0pa3oBaHusl, TaK U
Ha YpOBHE cCpeaHero oOmero oOpa3oBaHWs, TIPU ONPEICICHUH  COJCPIKATEIHEHOM
XapakTepUCTUKN IleJIell M3ydeHUs IpeiMeTa HalpaBlIeHUEM IEepBOCTENEHHON 3HAUYMMOCTH
TPaJUIIMOHHO TpU3HaéTcs (QOPMUpPOBAHME OCHOB XMMMUYECKOM Hayku Kak obiactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW JEATETbHOCTH 4YeNOBEKa M Kak OJHOTO M3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C MeTOAMYECKOW TOYKM 3peHHMsl Takod MOIXoJ K
OTIPE/ICICHUIO LTI M3YYeHHS MTPEIMETa SBIISIETCS BIIOJIHE OTPABIAaHHBIM.

CornacHO JaHHOHM TOYKEe 3pEHUs TVIABHBIMHU LEJSAMHU H3YdeHMS NpenMmera «XuMus» Ha
6a3oBom ypoBHe (10 =11 K11.) SBISIOTCS:

e (opMUpOBaHHWE CHUCTEMbl XUMHYECKHMX 3HAHUN KaK BaKHEHIEW COCTaBIIIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JeXaT KIIYeBbIe MOHSITHUS,
(GyHAaMEHTalbHbIE 3aKOHBl M TEOPUM XUMHM, OCBOCHME SI3bIKa HAyKd, YCBOECHUE U
MOHMMaHHE CYIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPUEH UX Pa3BUTUS U CTAHOBJICHMUS,

e (opMupoOBaHWE W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKui, HeOOXOAUMBIX JUIS MPUOOPETCHUS] YMEHUH OpUEHTHUPOBATHCS B
MHDE BEIIECTB U XUMUYECKUX ABJICHUH, NMEIOIIMX MECTO B IPUPOE, B IPAKTHYECKON U
MMOBCECIHCBHOM KHU3HU;

® Dpa3BUTHE YMEHMH M CHOCOOOB JEATENbHOCTH, CBSA3aHHBIX C HAOIMIOACHUEM H
OOBSCHEHHEM XHUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJIECHUEM TMpaBUi 0OE30MMacHOTo
oOpallieHusI C BEIECTBAMU.

Hapsny ¢ atum, conepxarenbHas XapakTepUCTHKa Leldeld M 3a1ad U3ydeHHs NpeaMeTa B
IporpaMMe Mo XUMHUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH ITPUOPUTETAMHU
B CHUCTeMe cpeaHero obuero obpasoBaHus. CerofHs B NpPENoAaBaHUM XUMHHM B OOJbILEH
CTETIEHH OTHAETCs TPEAIOYTCHHE MPAKTUYECKON KOMITOHEHTE COJACpKaHUsi OOydeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBINIYCKHHKa 0O0IIE0Opa3oBaTeNIbHOW  OpraHu3aluu,
BJIQ/ICIOIIETO HE HAOOpOM 3HaHMH, a (yHKIMOHAIBHONH I'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMA aKTUBHOTO TOJYYCHHS 3HAHUH W NMPUMEHEHHS MX B PEAbHOW KU3HU YIS PEIICHUS
IPAKTUYECKUX 3a/1ay.

B cBf3M C STUM TpuM HW3YdCHHHM TpeAMeTa «XUMHS» JIOMUHUPYIOIICE 3HAUYCHHUE
IpHOOPETAIOT TaKKe LENU U 33/1a4H, KaK:



ajanTanus  oOydaroIMXCs K  yCJIOBUAM  JUHAMHMYHO  Pa3BUBAIOLIETOCS  MHpA,
dopMHpOBaHUE HMHTEIUICKTYaJbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CaM0OOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYALUSIX, CBS3aHHBIX C BEIIECTBAMH U WX IIPUMEHEHHUEM;

dopmupoBaHue y O0OydaronMXcs KIIOYEBBIX HAaBBIKOB (KIIOYEBBIX KOMIIETEHLIUM),
UMEIOIIMX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IMYHBIX BUIOB JCATCIBHOCTH: PEIICHUS MPOOIIeM,
NOMCKa, aHaiu3a M 00paboTku uHQOpManuu, HEOOXOAUMBIX IJIsi HPUOOPETEHUs ONBITa
JIeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XMUMMH, a TakKe Ul OLIEHKU C
O3 IKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIHSHHS BEIIECTB U XHMHYECKHX MTPOIIECCOB
Ha OpPraHu3M YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yyaronmxcs: CHOCOOHOCTH CaMOCTOSATENIFHO NPUOOpEeTaTh HOBBIE 3HAHHUS MO XUMHUHU B
COOTBETCTBHH C KHU3HEHHBIMH ITOTPEOHOCTSIMHU, UCTIOIB30BATh COBPEMEHHBIE HHPOPMAIITMOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA U aHai3a y4eOHOM U HaydHO-TIOMYJISIPHON WH(OPMAIIiU XUMHUYECKOTO
COJIepIKAHHUS;

dopMHEpOBaHUE U pa3BUTHE Y 00YJAIOMMXCS aCCOIMATHBHOTO M JIOTHUECKOTO MBITITICHUS,
HAOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YAaCTHOCTH, NPYU MIJIAHUPOBAHUU U MPOBEACHUH XMMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOy4Jarommxcsi YOSKIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTH
XUMUHM, €€ BaXHOH poIM B  pElEHMH [IOOAIbHBIX MPOOJIEM  pallMOHAIBHOIO
IPHUPOJIOTIONB30BAHNS, TIOMOJHEHUS YHEPreTHYECKHX PECYpCOB M COXpaHEHHUs MPUPOTHOTO
paBHOBECHsI, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO OTHOIIGHUS K HPHUPOJE U CBOEMY
37I0POBBIO, & TAKKe MPUOOPETEHHUS OIBITA MCIOIB30BAHMS TOMYIEHHBIX 3HAHUHN JUTS TIPUHSTHUS
IPaAMOTHBIX PEIICHUI B CUTYAIUSX, CBSI3AHHBIX C XUMHUUECKUMH SBJICHUSMH.

B ydyeObHOM 1tane cpemHero oOmiero oOpa3zoBaHHs IpeaAMeT «XUMHsD» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHON 00macTi «EcTecCTBEHHO-HAYYHBIE TPEIMETHI.

OO0mee yuciIo 4acoB, OTBEAEHHBIX M M3Y4EHMs] XUMUHU, Ha 0a30BOM YpOBHE CpPEIHErO
oOmiero obpazoBaHus, cocraBiser 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heznenio), B 11
Kiacce — 34 gaca (1 yac B Henen).

COAEPKXAHUE OB YYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTH4eckne 0OCHOBbI OPraHu4eCcKO XUMHUH

Hpez]MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HUMKHOBCHHUE, PAa3BUTHUC U 3HAYCHHUC B ITOJTYYCHUU
HOBBIX BEILIECTB U MarepuaioB. Teopus cTpoeHUs1 OpraHndeckux coequnenuid A. M. bytieposa,
e€ ocHOBHble MoJoxkeHus. CTpyKTypHble (QOpPMYNIbl OpraHUYECKHX BelecTB. ['omoiorus,
Hn3oMcepus. XuMH4eckas CBS3b B OPTraHNYCCKUX COCANH CHUAX — OANHAPHBIC U KPATHLIC CBA3HU.

[lpencraBnenne o  wiaccuuUKalMM ~ OpraHMYeckuX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHHH (CUCTEeMaThueckas) M TPUBUAJIbHBIE HAa3BaHUS Ba)KHEHIMX
MpEeACTaBUTENEH KIIaCCOB OPraHMYECKUX BEIIECTB.

3KCHCpI/IM€HTaJ'II>HI>IC MCTOJbI M3YUCHHSA BCIHICCTB U UX npeBpameHHﬁ: O3HaKOMIJICHHUE C
06pa3uaMI/1 OpPraHNYCCKUX BCHICCTB U MATCpUAIaMH HA HUX OCHOBC, MOACIIMPOBAHUC MOJICKYII
OpraHUYECKHX BEIIECTB, HAOMIOJACHHE M OMNUCAaHUE JEMOHCTPAIlMOHHBIX OIBITOB IO
MpEBPAICHUI0 OPTAHUYECKUX BEIIECTB MIPU HArpeBaHUM (ILJIaBJICHUE, OOYIJTUBaHUE U TOPEHUE).



YraeBoaopoanbl

AJNKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKUM pAn. Metan M 3TaH — mnpocrelnme
MPEICTAaBUTENN aJKaHOB: (PU3WYeCKWe M XUMHUUYECKHE CBOMCTBA (peakuuu 3aMelleHUus Hu
TOPEHMSI), HAX0XKJIEHUE B NIPUPO/IE, TOJTYYEHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKUM Psil. DTHIIEH U MPOIMUJIEH — NIPOCTEHIIIE
NPEICTaBUTENN aJIkeHOB: (M3MYECKHe M XWMHUYECKHE CBOMCTBA (pEeakuuWM THAPUPOBAHUS,
raJOTeHUPOBAHMS, THIpaTalluy, OKUCICHUS U OJMMEPHU3aALUH ), IOJYyY€HUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 m mermnOyramueH-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKUE
cBolicTBa (peakuus noauMepusanuu). [lonyyeHne CHHTETUYECKOTO Kayuyka U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psa. ALCTUIIEH —
IpoCTEeHIMI MPeICTaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYEeCKe U XU MUUYECKHE CBOMCTBA
(peakiuu rupupOBaHUs], TAIOTCHUPOBAHUS, TH IPATAIINHU, TOPEHHUST), TOJIydIEHHE U TPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHue, (U3HYECKHME W XHMHYECKHE CBOWCTBA (peakiuu
raJJOTCHUPOBAHUS U HUTPOBAHMS), IMOJIy4EHUE W NpUMEHEHHe. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumudeckue ceolcmea (peakyuu 2ani02eHUpoO8aHUus U HUMPOBAHUs), NOTYYeHUe U
npumeneHue. TOKCMYHOCTh apeHOB. ['eHeTnueckass CBs3b MEXAYy  YIVIEBOJAOPOAAMH,
NpUHAAIEKAIMMU K pa3IMuHbIM KJIaccaMm.

[IpuponHble UCTOYHUKU YIeBOAOpoAoB. [IpupoaHblil ra3 U monyTHbIE HEPTSHbBIE Ta3bl.
Hedre um e€ mpoucxoxknmenue. CmocoObl miepepabOTKM HeTH: TEPEroHKa, KPEKWHT
(TepMuUecKui, KaTanuTUYECKH), muponus. [Ipoaykrel nepepaboTku HedTH, UX IPUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITY. KaMEeHHBIH yroyib ¥ MpOIyKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl M3YUEHHUs BEILECTB U UX INPEBPAILECHMI: 03HAKOMIIEHUE C
oOpa3namu IIacTMacc, KaydykoB W pe3uHbl, Kojulekuuu «Hedrs» u «Yroiaw», MoaeanpoBaHue
MOJIEKY/1 YIJIEBOAOPOJOB M TaJOr€HONPOM3BOJAHBIX, MPOBEACHHE HPAKTUYECKOW palOTHI:
MOJIY4YEHHE 3TUJIEHA U U3Y4YEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Beruncnenus mo ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00BEMa, KOIMYECTBA
HCXOJITHOTO BEIIeCTBA WMJIM TPOJAYKTAa pPEaKUU IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIN MIPOIYKTOB PEAKIUN).

Kuciaopoacoaep:xkanme opranuyeckue coeJIMHe HUSA

[IpenenbHble OMHOATOMHBIE CHOUPTHL. MeETaHON W 3TAaHOJ: CTPOCHHE, (U3NYECKUE U
XMMUYECKHE CBOMCTBA (peakiuu C aKTUBHBIMHU METalIaMH, TaJOreHOBOAOPOJaMH, TOPEHHE),
npuMeHeHue. BogopoaHeie cBA3U MEXly MOJIEKYIaMU CIIUPTOB. JlelicTBHE METaHoIIa U ATaHOJIa
Ha OpraHH3M YEJIOBEKa.

MHoroaroMHble CHUPTHL. OTUJICHIIIMKOIAb M IJIMIEPUH: CTpOeHUe, ¢Gu3nYecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO LIEIOYHBIMUA METAJJIaMH, KAUECTBEHHAs peaKius Ha
MHOTOATOMHBIE CcHUpPTHI). JlelicTBUE Ha OpraHu3M uenoBeka. lIpuMeHeHue THIEpUHA H
ATUJICHIJIMKOJISL.

®deHoN: CTPOCHHE MOJIEKYNbl, (PU3MYECKHMe M XUMHYECKHe CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHona.

Anpaerusipl M kemoHwul. Dopmanbaeruj, aneTaubIerui: CTpoeHue, Qusnueckue u
XUMUYECKHE CBOMCTBA (pEakuMu OKHCIIEHUSI U BOCCTAHOBJICHHUS, KaueCTBEHHbBIE DPEaKIUH),
MOJIydEHUE U TTPUMEHEHUE.

OnHOOCHOBHBIE MpezebHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHAasi U YKCYCHas KHCIIOTBHI:
cTpoeHue, Pru3nueckne U XMMHUUYECKue CBOMCTBA (CBOMCTBA, OOIME IS KJTacca KUCIIOT, PEaKIIHs
TepuUKallMM), ToJNydeHue U npumeHeHue. CTeapuHOBas M OJIEMHOBAs KU CIOTHI Kak




MPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxxHble 2¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXHBIX 3(DUPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xxupoB. buonorndeckas poib :KUpPOB.

VYrieBoapl: cocTaB, Kiaccu(UKaIus yriaeBoaoB (MOHO-, M- U MoJMcaxapuabl). [ moko3a —
NpOCTEHIIMI MOHOCAaXapu: OCOOCHHOCTH CTPOEHUSI MOJIEKYbl, (U3NYECKHME U XUMHUUYECKHE
cBoiicTBa (B3amMozelcTtBue ¢ rugpokcugoM Mmeau(ll), oxkucineHme amMmMHauyHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBIeHHE, OpOKEHHE IVIFOKO3bI), HAXOXJIECHHE B IPHUPOIE,
NpUMEHEHUe, Onosiornueckas poib. PotocunTe3. OPyKTO3a KaK M30MEP TITHOKO3BI.

Kpaxman u nemironosa Kak OpupoAHsle noauMepbl. CTpoeHHe KpaxMaia U LEJUTI0JI03bI.
dusnyueckre 1 XMMHUYECKUE CBOMCTBA KpaxMaia (TUIpoJin3, KAUeCTBEHHAs peakius ¢ HOI0M).

OKCIIEpUMEHTAIbHBIE METOABl M3Yy4EHHMS BELIECTB M MX IPEBpAILCHUN: IPOBENEHUE,
HaONlo/leHne W ONHUCaHuEe JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE
peakuuy OJHOATOMHBIX CIUPTOB (OKuciIeHue sTaHona okcujaoMm Mmeau(ll)), MHOroaromHsIx
cnupToB (B3amMojeicTBHE TiuIilepuHa ¢ tuapokcuaom wmeau(ll)), ampaernmoB (okuciieHue
aMMHUaYHBIM pacTBOopoM okcuga cepebpa(l) u rmuapoxcugom wmenu(ll), B3ammopeiicTBHre
Kpaxmaja ¢ HOAOM), HpPOBEJEHHME IPAKTUUECKOH paloThl: CBOWCTBA pacTBOpa YKCYCHOM
KUCJIOTHI.

Pacuérnble 3anaun.

Beluncnenus mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00BEMa, KOJIMYECTBA
HCXOJIHOTO BEIIeCTBAa WJIM MPOJAYKTAa pPEaKUU [0 H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIN IIPOIYKTOB PEAKIUN).

AzoTcozepkalpe OpraHM4ecKue COeIMHEHUSI.

AMMHOKUCIOTHI Kak aM(oTepHble OpraHuyeckue coeauHeHus. Dusnyeckue U
XMMUYECKHE CBOICTBA aMHUHOKHCIOT (Ha MNpuUMepe MIUIMHA). buoiornyeckoe 3HaueHUe
aMHUHOKUCIIOT. [lenTuapl.

benku kak mpupoAHBIE BBHICOKOMOJEKYISIpHBbIE coeAuHeHus. [lepBuuHas, BTOpHYHAs U
TpeTUUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBA OEJIKOB: TUIPOJIM3, JEHATypallus,
KaueCTBEHHBIE PEaKIIMH Ha OCNKH.

DKcIepUMEHTAIbHBIE METO/bl M3YYEHHUsI BELIECTB M WX MpEeBpallleHUi: HaOMIoAeHHE U
ONMCaHUE JIEMOHCTPALMOHHBIX OIIBITOB: JEHATypauus OEJIKOB IpU HarpeBaHWM, LIBETHBIE
peakiuu OeIKoB.

BricokomoJieKyIsipHbIe cOeINHe HUSI

OCHOBHBIE TOHATUS XUMHUM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEpPHU3alMU, CpeaHss MoyeKyinspHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIIIPHBIX COEIMHEHUI — MOJMMEpHU3alis U OJIUKOHICH Cal sl

DKcIepUMEHTANIbHBIE METOAbl M3Y4EHHUs BELIECTB U WX MPEBpAILCHUM: 03HAKOMJICHUE C
oOpasiamu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KayIyKOB.

MesxnpeAMETHBIE CBSI3U.

Peanu3anusa MexnpeaMeTHBIX CBA3EW MpPU W3y4eHUN opraHudeckor xumuu B 10 kmacce
OCYILIECTBJISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX IOHSTUH, TaK H
MOHATHH, SBJISIOMMXCS] CUCTEMHBIMU JUIS OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OOnme ecTeCTBEHHO-HAYYHBIC IOHSATHUS: SBJICHUE, HAYYHBIM (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KIlacCu(UKalus, TI[EepUOJUYHOCTb, HAOIIOJACHUE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJICIUPOBAHHUE.



dusuka: MaTepus, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUH YpOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (M3MUECKUE BETUYMHBI U €IUHUIIBI
UX U3MEPEHHUSL.

Buonorus: xnerka, opraHus3M, Ouocdepa, oOMEH BeUeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTMYECKN aKTUBHBIE BEIecTBa (O€NKU, YIIIeBOIbI, JKUPHI, PEPMEHTHI).

['eorpadmsi: MUHEpasbl, TOPHBIE TTOPO/IBI, IIOJIE3HBIE HCKOTIAEMBbIE, TOIIIIHBO, PECYPCHI.

TexHOOTH: MUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUs, MOIOLIE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mpenaparhbl, MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIJACC
OBIIAA U HEOPTAHUYECKAS XUMUSA

TeopeTHyeckne 0CHOBbI XUMMU

XUMHUYECKHI dyeMeHT. AToM. Snpo artoma, H30TOMBL. DJIEKTPOHHAs 00O0JIOUKA.
DHepreTuyecKre YpoBHH, MOAYPOBHHU. ATOMHBIC opOuTanu, S-, P-, d- amemenTsr. OCOOCHHOCTH
pacrnpeneseHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DneKkTpoHHas KOHPUTYpaIus aTOMOB.

[lepmonuueckuit 3akoH u Ilepumoguueckas cucrema XuMH4eckux siemeHTtoB [[. .
MengeneeBa. CBs3p InepuoanuYeckoro 3akoHa W llepmonnueckodl cHUCTEMBl XMMHYECKUX
snemeHToB [l. 1. MeHzeneeBa ¢ COBPEMEHHON TEOpPUEH CTPOECHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHMS CBOMCTB XMMUUYECKHX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BELIECTB
10 TPYMIIaM U Mepruojam. 3Ha4Ye€HHUE MEPUOINUECKOrO 3aKOHA B Pa3BUTHHU HAYKU.

CtpoeHnue BemecTBa. XUMHYECKas CBSA3b. BuUIbl XUMHYECKOW CBs3M (KOBaJ€HTHAas
HeMnoJsipHasi W TOJspHas, MOHHAs, MeTaJulnueckas). MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOU
XAMHYECKON CBsI3U (OOMEHHBIN M JTOHOPHO-aKIEeNTOpHBINH). BomopomHas cBs3b. BalleHTHOCTB.
DIIeKTpoOoTpULATENBHOCTh. CTENEHD OKUCIEHUS. VIOHBI: KATHOHBI U AHMOHBI.

BemnectBa MOJIEKYJASIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. TWUMBl KPUCTAUIMYECKMX PELETOK. 3aBUCHMOCTh CBOICTBA BEIIECTB OT THUIMA
KPUCTAJUINYECKONW PEILETKH.

[lonsiTne o0 nucnepcHbIX cucreMax. MicTHHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBast A0S
BEILECTBA B PacTBODE.

Knaccudukanuss Heopranmyeckux coenuHeHuil. HomeHknaTypa HeOpraHUYECKHX
BellecTB. ['eHeTnueckas CBsI3b HEOPraHMYECKMX BEILECTB, NPUHAMISKALMX K Pa3IUYHbIM
KJ1accam.

Xumnueckas peakuus. Knaccupukanus XUMHUYECKHX pPEAaKUUM B HEOPraHUYECKOM U
OpPraHUYECKOW XMMHMU. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAaHEHUs U INPEB PAIlCHUS
SHEPIUM IPU XUMHYECKUX PEAKIHSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IHYHBIX (hakTopoB. OOpaTHMbie peakiuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUSIOUME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle Hlarense.

Onexrponutuyeckas auccounanus. CusbHble W ciabble 37eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCJIAs, HEUTpaIbHAs, IIEJTOYHASL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

OKCHEPUMEHTAJIBHBIE METOAbl M3YYEHHs BEIECTB M HX IMPEBPALICHUI: AEMOHCTpaLUs
tabmun «lepronuueckass cucremMa xumudeckux anemeHToB [[. M. MenneneeBa», usydeHue



MoOJIeNie KPUCTAUIMYECKUX pENETOK, HAOMI0EHHE W ONHCaHWE JIEMOHCTPAIlMOHHBIX |
1ab0paTOPHBIX OMBITOB (Pa3NOKEHHE IEPOKCHIA BOAOPOJA B MPHUCYTCTBUU KATAIA3aTOPA,
ONpeJIeICHUE Cpe/ibl PACTBOPOB BEIECTB C MOMONIBI0O YHUBEPCAIBHOTO MHAMKATOPA, PEAKIINU
MOHHOTO OOMEHa), MpPOBEACHUE IMPAKTUYECKOW paboThl «BnusHue pa3nuyHBIX (AKTOPOB Ha
CKOPOCTh XUMHYECKOU PEaKIIUU.

Pacuérnrie 3amaumn.

PacuéTel 110 ypaBHEHUSAM XUMHUYECKUX PEAKLIUI, B TOM YU CIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MMOHATHUS «MACCOBAs 10J1s1 BEIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxxenne HemeramuioB B llepuoguueckoid cucreMe XUMHUYECKUX
anemenTtoB J[. M. MenpaeneeBa u ocobOeHHOCTH cTpoeHUsl aromoB. dusnueckue cBoilcTBa
HEMETAIJIOB. AJTOTPOMHSI HEMETAIUIOB (Ha IIpUMepe KUCIIOpoaa, cephl, ochopa u yrmepona).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbI, a3oTa, docdopa,
yIJIEpOJia U KPEMHHUS) M UX COSAMHEHUHN (OKCHIOB, KHUCIOPOACOACPKAIIMX KUCIIOT, BOAOPOIHBIX
COCTUHEHUM ).

[IpuMeHeHe BaXXHENUIIIMX HEMETAINIOB U X COCIMHEHU .

Merannel. [lonoxenune metamios B llepuoanyeckoil cucreMe XUMUUYECKAX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OO0mme
¢usngeckne cpoiictBa MeTawioB. CIUIaBBl METAIIOB. DJIEKTPOXUMUYCSCKUHN PsIIT HANPSHKEHUM
METaJIIO0B.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, KM, KaJIbLIMH, MarHui,
ATIOMUHUN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

OO6ume crnocoObl momydeHus MeTauioB. [IpuMeHeHe MeTamioB B ObITY U TEXHUKE.

ODKCHEPUMEHTAJIbHbIE METOJbl M3Y4EHHs BEUIECTB M HUX MPEBpAIlCHUN: HU3Yy4dEeHHE
KOJIEKIIUH «MeTajulbl M CIUIaBhI», OOpa3llOB HEMETAJUIOB, PEIICHHE AKCIEePUMEHTAIbHBIX
3amad, HaONMOJIeHWe W ONHUCaHWE JIEMOHCTPAIMOHHBIX H  J1a0OpaTOPHBIX  OIBITOB
(B3amMoJIeliCTBHE TUIPOKCHIA ATIOMHHUS C PAacTBOpaMH KHUCIOT U INeJoYeii, KauyeCTBEHHBIE
peakiuM Ha KAaTHOHBI METAJIJIOB).

PacuétHrie 3aga4n.

Pacuérer Maccel BemecTBa MM 00bEMA Tra30B IO WM3BECTHOMY KOJHMUYECTBY BEIICCTBA,
Macce WM 00bEMY OJHOTO M3 Y4acTBYIONIMX B PEaKIMH BEIIECTB, Pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuUMHUA M KHU3Hb

Ponp xumuu B o0ecrieueHUH SKOJIOTHYECKOM, YHEPTeTHUECKOM U MUIIEBOM 0€30MacHOCTH,
pa3BUTUH MeauluHbL. [loHSATHE O HAaydHBIX METOJAX MO3HAHUS BEIIECTB W XUMHUYECKUX
peaKuuii.

[IpencraBnennss 00 OOMMX HAYYHBIX TMPUHIANAX TPOMBIIUICHHOTO IOJYYCHUS
Ba)XKHEUIIMX BEIICCTB.

UenoBeKk B MHUpE BEUIECTB W MATEPUAJIOB: BaXKHEHIIME CTPOUTENbHBIE MaTEpHAalIbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KpPacku, CTEKIO, KepamMHuKa, MaTepHaibl ISl DJIEKTPOHUKH,
HaHOMAaTepHUalbl, OPTAHUYECKHE U MUHEPATbHBIC YIOOPEHUS.

XuMUsI ¥ 37J0pOBBE YEIOBEKA: MPAaBHUJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 0€30MaCHOTO UCIIOIB30BAHMS ITPENapaToB OBITOBOM XUMHUU B TTIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexnpeIMETHBIX CBS3€i MPU M3y4eHUH OOIIEeH M HEOPraHM4YecKoil XUMHUU B
11 wiacce ocCyIeCTBIISIETCSl Yepe3 MCIOIB30BAHNE KaK OOIMX €CTeCTBEHHO-HAYIHBIX MOHSITUM,



TaK ¥ TOHSTHUH, SBISIOMIMXCS CHCTEMHBIMH JUISL OTIEIBHBIX IIPEMETOB €CTECTBEHHO -HAayIHOTO
IUKIIA.

OOmme ecTecCTBEHHO-HAyYHbIC IOHSTHS: HAy4HbIH (akT, THIOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKAIUs,  IMEPHUOAUYHOCTb,  HAOIIOJCHUE,  JKCIICPHMEHT,
MOZEIUPOBAHUE, U3MEPEHHE, SBICHUE.

dusuka: Marepusi, dHEPIrUs, Macca, aToOM, JJICKTPOH, MPOTOH, HEWTPOH, MOH, M30TOII,
paaroaKTUBHOCTb, MOJICKYJIA, SHEPIeTHUYECKUH YpPOBEHbB, BEIIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEILECTBA, (PH3MYESCKAE BEITUYMHBI U CMHULIBI UX H3MEPEHUS, CKOPOCTb.

Buonorus: kinerka, opraHu3M, OJKOCHCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

[eorpadmsi: MUHEpalIbl, TOPHBIC TOPO/IBI, TOJIE3HBIC HCKOIIAEMBIE, TOTLIMBO, PECYPCHI.

TexHomorus: ~ XUMHYECKass  MPOMBILIUICHHOCTb, METAJUTYprHs,  HPOM3BOJCTBO
CTPOUTEIBHBIX MaTcpualioB, CETBbCKOX031CTBEHHOE IMpOn3BOACTBO, IINIICBast
MMPOMBINIUICHHOCTD, (I)apMaHCBTI/ILICCKaSI MNPOMBINUICHHOCTb, IMPOU3BOACTBO KOCMETHUYCCKHUX
IpernapaToB, MPOHU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepHaOB, JJIEKTPOHHAS MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 XHMMHMHM HA
BA30BOM YPOBHE CPEJJHEI'O OBLHIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHUS OOyJArOIAMHUCS
IpPOrpaMM CpelHEero oouero o0pazoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HaydHo-meTomuueckoii OCHOBOHM i pa3pabOTKu TJIAHWPYEMBIX PE3yIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro O0Iero 00pa30BaHUs SBIISETCS CUCTEMHO- IS TEIbHOCTHBIN MOIXO/.

B COOTBETCTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS TMpeaMeTa «XUMHS» Ha YpPOBHE CpeJHEro oOIero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIME COCTaBJISAIOIIME:

OCO3HAaHHE OOYJAIOIMMHUCS POCCUMCKON TPa)KAAHCKONM HACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEACIECHUIO;

HaJM4he MOTHBALIMH K O0y4EHUIO;

1L[€JICHAIPABJIEHHOE PA3BUTHUE BHYTPEHHUX YOSKIEHUN JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEH M MCTOPUYECKUX TPAAULIUI 0a30BOM HAYKU XUMMH;

TFOTOBHOCTh U CIOCOOHOCTh OOYy4aroIMXCs PYKOBOJCTBOBATHCS B CBOEW JESITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMM, HPHUCYIIMMH LIEJOCTHOM CHCTEME XUMHYECKOIO
00pa3zoBaHUS;

HaJIMYUE TIPABOCO3HAHUS HKOJOTUYECKOW KyIbTYpbl M CHOCOOHOCTH CTaBUTH HENH H
CTPOUTH )KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3yNbTaThl OCBOEHUSI MpeaMmera «XUMHUsSD» JIOCTUTAlOTCS B EIUHCTBE
y4eOHOH ¥ BOCIMTATEIIBHOW JEATEIILHOCTU B COOTBETCTBUM C TyMaHUCTHYECKHMH,
COLIMOKYIIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMU M HJAEAJaMU POCCHMCKOTO
IPaXJIaHCKOTO OOIIEeCTBA, MNPUHSATHIMU B OOILECTBE HOpPMamMM U IpaBUJIaMU TIOBEACHMUS,
CIOCOOCTBYIOIIIMMHU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH O0YYaIOIIMXCS.



JIM4HOCTHBIE pe3yNbTaThl OCBOECHMsS IpeaMmera «XUMHUs» OTpaxaroT ¢(HOPMUPOBAHHOCTH
ONbITa TMO3HABAaTENPHOW U MPAKTUYECKOW JIESATENBHOCTH OOYJaloUMXCs M0 peanu3anuu
IPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpak1aHCKOr0 BOCTIMTAHUS

0CO3HaHMs 00YJAIOIIMMHCS CBOUX KOHCTUTYLIHOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY YW IIPaBOIOPSIKY;

IPEACTABICHUS. O COLMAIBHBIX HOPMAax M IpaBUIaX MEXJIMYHOCTHBIX OTHOILICHWUHN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU JACATEIBLHOCTH MPH CO3IaHUU Y4eOHBIX IPOEKTOB,
pelLeHNH Y4eOHbIX M 03HABATENbHBIX 33/1a4, BHIITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHMUS], JIOTUKY U apTyMEHThI IPYTHX
IpU aHAIM3€ Pa3TUYHBIX BUJOB YIEOHON JeSITEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LICHHOCTHOTO OTHOWLICHUSI K MCTOPUYECKOMY M HAaydHOMY HACIEAWIO OTEYECTBEHHOU
XUMUH;

YB@XKEHUSI K MPOLECCY TBOPUECTBA B 00JacTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHUIXKEHHS HAyKH €CTh pe3ylbTaT JIUTENbHBIX HAOIIOAEHUH,
KPOIIOTJINBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSIHHOTO TPYAA Y4EHBIX U IPAKTUKOB;

MHTEpECa U II03HABATEIBHBIX MOTHMBOB B IIOJIYYEHMM M IIOCIECAYIOIIEM aHalIu3e
UH(OpMaIU O NEePEJOBbIX TOCTUKEHHSIX COBPEMEHHON OT€YECTBEHHOM XUMNUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOIO CO3HAHUS, ITUYECKOIO IIOBEICHHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYallUM, CBSI3aHHBIE C XUMHYECKUMU SBJICHUSMHU, U
IIPUHUMATh OCO3HAHHBIEC PELICHMS, OPUEHTHUPYACh Ha MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLICHUBAThb CBOE IIOBEJACHUE M IIOCTYIIKM CBOMX TOBApPHUIIEH C IO3HUIUU
HPaBCTBEHHBIX U IPAaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MIOCTYIIKOB;

4) popMupoBaHusi KyJbTYpbl 310pPOBbi:

NOHMUMAaHMs ILIEHHOCTeH 370poBOro M 0e3omacHOro obpaza XH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOIO OTHOILEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBbIO;

coOoIeHNsT TpaBUJl O€30M1acHOrO OOpalieHusi ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
JKU3HU U B TPYAOBOU JIEATEIBHOCTH;

[IOHMMaHUsSI LEHHOCTU NpaBUJl HMHIUMBHUAYaIbHOIO U KOJUIEKTUBHOIO 0€30I1acHOIO
IIOBEJICHUS B CUTYALUX, YTPOXKAIOUMX 310POBBIO U KU3HU JIIOACH;

OCO3HAHMS MOCIEICTBUI W HENPUATHS BPEIHBIX IPUBBIUEK (YNOTPEOJIEHMs alIKOIrouIs,
HapKOTUKOB, KypeHUs);

5) TPyA0BOI0 BOCIMTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  y4eOHO-MCCIIETOBATENLCKON  JIEATEIBHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U JPYruX BHUIAX AESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYaCTHE€ B pEUHICHUHM NPAKTUYECKMX 33Ja4 COLIMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOEI0 Ki1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4EHHUIO NMpodeccuil pazIMyHOro pojaa, B TOM UHUCIE Ha
OCHOBE IIPUMEHEHU S IPEIAMETHBIX 3HAaHUH 110 XUMHMU;

YBa)XKCHUS K TPYLY, JIOAAM TPYAa U PE3YyJbTaTaM TPYLOBOU ACATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAMBHUIYaIIbHON TPAaeKTOPUU 0Opa3oBaHUs,
Oynymeil mpodeccun U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € Y4€TOM JIMYHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0J1I0rH4eCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€1€CO00Pa3HOro OTHOILECHUS K MPUPOJIE, KAK UCTOYHHKY CYIIECTBOBAHHS
’KH3HH Ha 3emie;

MOHUMAaHMs ITI00aJbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIMSHHS 3KOHOMUYECKUX
MPOIIECCOB HA COCTOSHME MPUPOTHON U COIUATBHON CPEIBI;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BAaHUA TOCTHXKEHUM XUMUM Ul pELICHUsI BOIIPOCOB
palMOHAJIIBHOTO PUPOIOI0JIB30BaHHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, NMPUHOCAIMX BPEI OKPYXAIOLIEH INPUPOAHOU cpere,
YMEHHSI MPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJIOTUUYECKUE MOCIEACTBUS MpeInpUHIMAEMbIX
JIENCTBUI U MPEIOTBPALATH HX;

HaJIM4Msl Pa3BUTOTO DSKOJIOTMYECKOTO MBILIUIEHUS, HKOJOTMYECKOM KyJIbTYphl, OIbITa
JIEATEIIBHOCTA ~ DKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCA HMH B
M03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHOM MpPaKTHUKE, CIIOCOOHOCTH M YMEHHS AKTUBHO
IPOTHUBOCTOSTH UAEOJIOTHH XeModoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

cOPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHMs CHeNU(UKA XAMUU KaK HayKd, OCO3HaHUA €€ poiu B (POpMHUPOBAHHUH
pPaLMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU I[EIOCTHOTO MPEACTABICHUS 00 OKpYKaIOLIeM
MHUpE KaK O €IMHCTBE NPHUPOIbl U YEIOBEKa, B MO3HAHUU HPHUPOIHBIX 3aKOHOMEPHOCTEH H
peLeHN U MpobIeM COXpaHEeHUs MPUPOJHOTO paBHOBECHS;

YOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHUHU JJIsl COBPEMEHHOW HUBUIIN3ALUM: B €€
TYMaHHUCTUYECKON HAINpPABIEHHOCTH M BAXKHOM pOJM B CO3laHWM HOBOM 0a3bl MaTepHallbHOMN
KYJIBTYpPBI, PEIIEHUU TIO00ANBHBIX TPOOJIeM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, NHUIIEBOM M OSKOJIOTMYECKON O0e30MacHOCTH, B Pa3BUTUM MEIULIMHBI,
o0ecreyeHNH YCIOBUHM YCHEIHOIo TpyJda M 3KOJIOTHYECKH KOMMOPTHOM MKHU3HU KaXKJIOTO 4WIEH a
00I111eCTBA;

€CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH: TOHMMAaHUs CYIHOCTH METOJOB ITO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOTydaeMble 3HAHUS AJIs
aHanm3a U OOBSICHEHUsS SBICHUN OKPYXKAIOUETO MHpPAa W HPOUCXOASAIMX B HEM H3MEHEHUH,
YMEHHS AedaTh 0OOCHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB U MMEIOIIMXCS TaHHBIX
C L€JIbIO ITOIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIbHO MCIIONB30BAaTh XUMUYECKUE 3HAHUS JUTSI PELICHHS TPOOIieM
B peaJbHBIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKON NESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpephIBHOMY OOpa30BaHMI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJy4EHHMIO HOBBIX 3HAaHUH 1O XUMHH B COOTBETCTBUM C >KU3HEHHBIMH
MOTPEOHOCTSMU;

HHTEpeca K OCOOEHHOCTAM Tpyda B pa3HYHBIX cdepax mpodeccuoHaIbHON
JESITETbHOCTH.



METAIIPEAMETHDBIE PE3YJ/IBTATbBI

MeranpeaMeTHble pe3ylbTaThl OCBOEHHUSI YdeOHOro mnpeamera «XuUMHUs» Ha YpPOBHE
cpenHero o0mero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIC Ui (OPMUPOBAHUS MHPOBO33PEHUS OOYJAOIMXCS MEXKIUCIHUILUTHHAPHBIC
(MexXmpeaMeTHbIE) O0IIeHAYYHbIE TTOHSITHS, OTPAXKAIOU € LIETOCTHOCTh HAYYHOM KapTUHBI MUPa
U crienuuKy METOJIOB TIO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIeCTBO,
SHEpPTUs, SIBJICHHE, MPOIECC, CUCTEMa, HAYYHBIN (JaKT, MPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, NCCIICOBaHNE, HAOIIOACHHE, U3MEPEHUE, SKCIICPUMEHT H JIPYTHE);

VHUBEpCaIbHbIC  ydeOHbIe  JeiicTBUS  (MO3HABaTeNbHBIE,  KOMMYHUKATHBHBIC,
perylIsSTHBHBIC), oOecneunBaronme ¢GopMupoBaHue (GyHKIIMOHAIBHOM TIPaMOTHOCTH U
COIMATHON KOMITETEHIIHH O00yJatoNXCs;

CIIOCOOHOCTh  OOyJarOIMXCS ~ WCIOJBb30BaTh  OCBOCHHBIE  MEXIMCIUILIN HApHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS WM YHHUBEPCATbHBIC YyYeOHBIC ICHCTBUS B ITIO3HABATCIBHOW H
COLIMAJILHOM TIPaKTHKE.

MeranpeaMmeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU Y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMHU U PETYISATUBHBIMU JICHCTBUSIMH.

OBi1aieHNe YHUBEPCAJBHBIMYU y4eOHbIMH MO3HABATEILHBIMU /1€ HCTBUSIMH:

1) 6azoBbIe JiorHUYecKHUe TeHCTBUA:

CaMOCTOSITETbHO  (JOPMYAMPOBATh U aKTyaJHU3UpOBaTh MpoOIEMy, BCECTOPOHHE &
paccMaTpuBarh;

OTPENENATh ILeNu IEeITeTbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThl AECATEIBHOCTH C MOCTABICHHBIMHU LIEIISIMU;

UCIIOJIB30BAaTh TPU OCBOCHWHU 3HAHUN MPHUEMBI JIOTHYECKOTO MBINUICHUS] — BBIIENSThH
XapaKkTepHble TPHU3HAKA TOHATUH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME TIOHATHS [Tl OOBSICHEHUS OTACIBHBIX (JAKTOB U SBIICHU;

BBIOMPATh OCHOBAHUS Ml KPUTEPHH ISl KITACCH(UKAIIUY BEIIECTB U XUMHYCCKUX PEAKIINI;

yCTaHABJIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXIY N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pACCYKICHHUS (MHIYKTUBHBIC, [AYKTUBHBIC, IO AaHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTUBOPEYMS B pPacCMaTpPUBAEMBIX SBIICHUSX, (GOPMYTUPOBATH
BBIBO/JIBI U 3aKTFOUCHHS;

MPUMEHSTh B MPOIECCEe TO3HAHUS, UCIIONIb3YeMbIe B XUMHHU CHMBOJIUYECKUE (3HAKOBBIC)
MOJIeNH, TPeoOpa30BbIBaTh MOIEIbHBIE TPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOII) 3JIEMEHTA,
xuMuueckass Qopmyna, ypaBHEHHE XUMHYECKOM pEaKMu — TPH pPEIeHUH y4eOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3a]a4, TPUMEHSATh Ha3BaHHBIC MOJICNbHbBIEC MPEICTaBICHUS
JUTSI BBISIBIICHUSI XapaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIICCTB W XUMHYCCKUX PEAKITHH.

2) 0a30BbIe HccCea0BaATEIbCKHE e CTBUS:

BJIaJICTh OCHOBAMH METOJ/IOB HAYYHOTO MTO3HAHMUSI BEIICCTB U XUMHUYSCKUX PEAKITHIA;

dopMynHpoBaTh IENM W 33Ja4d  HCCICNOBAHUS, WCIOJNB30BATh TIOCTABJIICHHBIE U
CaMOCTOSITENbHO cPOPMYTUPOBAaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt (GOPMUPOBAHUSI TUTTOTE3BI 110 TTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BIIQZICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TPOBEACHUS YUCHHUECKUX
SKCIIEPUMEHTOB, COBEPINCHCTBOBATh YMEHUS HAOIIOAATH 332 XOJOM ITPOIlecca, CaMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3yibrar, (OpMYyITHpPOBaTh OOOOIICHUS W BBIBOJBI OTHOCHUTENBHO
JIOCTOBEPHOCTH PE3yNbTAaTOB MCCIEAOBAHUS, COCTABIATH 00OOCHOBAHHBIN OTYET O MPOJeTaHHON
pabore;



MpUOOpETaTh OMNBIT YUYCHHYECKOH MCCIIEIOBATEICKONM H IMPOEKTHON JIeATeIbHOCTH,
IPOSIBJISITH CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIIOMCKY METO/OB peIICHUS
IPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3TUYHbIX METOJIOB MTO3HAHUS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBATbCA B PA3IMUHBIX HCTOYHMKAX HMHGpOpMaUu (HAy4HO-TOMYJspHas
JUTEpaTypa XUMUYECKOTO COJEpKaHHs, CIpaBOYHbIe IMocoOus, pecypcsl HWHTepHera),
aHAJIM3UpOBaTh HMHGOPMALMIO pA3NIUYHBIX BHJAOB U (OPM MpENCTABICHUS, KPUTHYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HENTPOTUBOPEUNBOCTb;

(dopMynTHpOBaTH 3aMpOChl M TMPUMEHSTH PA3IMYHBIE METOIBl MPH TOUCKEe W OTOOpe
uHdopMaIuu, He0OX0AMMOM I BBIIOIHEHHS Y4eOHBIX 33/1a4 ONpPe/IeIEHHOTO THIIA;

pUOOPETaTh OMBIT MCIOJNb30BAHUS HWH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMANbHYIO (OpMy MpeacTaBieHUsS HHPOPMAIUU (CXEMBI,
rpaduKu, TUarpaMMbl, TAOJIUIBI, PUCYHKU U APYTHE);

UCIOJB30BaTh HAy4dHBIH $3bIK B KayeCTBE CpEeACTBA NpU paboTe C XUMHUYECKOH
uH@opMalel: MPUMEHATh MEXIpeAMETHbIEe ((pU3nyeckue M MaTeMaTU4YecKue) 3HaKu W
CHUMBOJIBI, (POpMyIibl, a00peBUATYphl, HOMEHKIATYPY;

UCII0JIb30BATh M MPeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATTISTHOCTH.

OnJ1aieHNe yHUBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH e iCTBUSIMM:

3a/1aBaTh BOIPOCHI IO CYILIECTBY OOCY)KIAeMOW TeMbl B XOJ€ Juanora W/win JTUCKYCCHUH,
BBICKa3blBaTh HJEHU, (QOPMYJIUPOBATh CBOM MPEAJIOKEHUS OTHOCUTEIBHO BbIIOJIHEHUS
IPENIOKEHHOM 3a1a4H;

BBICTYNATh C MpPE3EHTallUed pe3ylbTaTOB IO3HABATENbHOM JEATENIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO MJIM  COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHUM XUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW paboThl IO MCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzaluy ydeOHOro MpoekTa W (GOPMYIHPOBATh BBIBOIBI MO pE3yJibTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHUN MyTEM COIIaCOBAH Ml O3UIMI B X0J1€ 00CYKJICHHUS U 0OMEHa MHEHUSAMHU.

OBJ1aieHNe YHUBEPCAJbHBIMH PeryJsITUBHBIMU e iCTBUSIMU:

CaMOCTOSITEIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO JAEATEIBHOCTD,
onpezenss €€ eI M 3aJadd, KOHTPOJIUPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
IpeularaeMplil alTOPUTM JICHCTBUI TIPHU BBIOJHEHUH YYEOHBIX U MCCIEIOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3(hPeKTUBHBIN cIIOCOO UX PELeHHUS ¢ YI4ETOM MOIY4YSHHUSI HOBBIX 3HAaHUH O
BELLECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYLIECTBJISITH  CAMOKOHTPOJIb CBOEM JAEATENbHOCTH Ha OCHOBE caMoOaHalIu3a H
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasl XMMUsD OTPAXKaroT:

c(hOpMUPOBAHHOCTb MPEJICTABICHUNH O XUMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa, POJIM XMMUU B MO3HAHUM SIBJICHUI HpHUpPOnbl, B (OPMHUPOBAHUU
MBIIUICHUST U KYJIbTYpbl JHYHOCTH, €€ (QYHKIMOHAIBHOM IPAMOTHOCTH, HEOOXOOUMOM st
pelieHUs] TPAKTUYECKUX 3a/a4 W HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
37I0POBBIO U IIPUPOJTHON CpELE;



BJIJICHUE CHCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIKOYAET: OCHOBOIOJArarolpe
HNOHATUSA (XUMUYECKUN 3JIEMEHT, aToM, 3JIEKTPOHHAs: 000JI0UKa aTOMa, MOJIEKYa, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTh, XUMHYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyras u
COKpal¢HHast), MOJb, MOJISIpHas Macca, MOJSPHBIM  O00BEM,  YINIEPOAHBIN  CKeJeT,
(GyHKUMOHATIbHASA TpYIIa, paauKald, H30MEpHs, H30Mepbl, TOMOJIOTHYECKHH psja, TOMOJIOTH,
YITIEBOAOPOABI, KUCIOPOA U a30TCOAECpKAIME COEIUHEHHS, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYIISIPHBIE COCIMHEHUS); TCOPHH U 3aKOHBI (TEOPHS CTPOCHHS OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHUHU; MHPOBO33PEHUECKUAE 3HAHUS, JIEKANE B OCHOBE NMOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PAKTOJIOTMYECKHE CBEACH Usl O CBOWCTBAX,
COCTaBe, MOJYYeHUHU U 0E30ITaCHOM HCITOJIb30BAaHUN BAXHEUIIIMX OPTAaHMYECKUX BEUIECTB B OBITY
U TIPAKTHYECKOM JEATEIbHOCTH YeJIOBEKa;

cOPMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTepPHBIC MPU3HAKH MMOHSATHH, YyCTaHABINBAThH
UX B3aMMOCBSI3b, HCITOJIB30BATh COOTBETCTBYIOIME TIOHATHS IPU OITMCAHUH COCTaBa, CTPOCHHS U
IPEBPAICHUI OPraHUYECKUX COeTUHEHU;

cOPMHPOBAHHOCTh YMEHHH HCIOJB30BATH XUMHUYECKYI0 CHMBOJIUKY JUIS COCTABIICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIEHHOM) (GopMysl OpraHMYeCcKHX BEIeCTB
U YpPAaBHEHUH XMMHYECKUX PEAKLIMI, MU3roTaBIMBaTh MOJEIM MOJIEKY]l OpPraHUYECKUX BEIIECTB
JUISL WUDTFOCTPAIIMY MX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABJIMBATh IPUHAUIEKHOCTh U3y4EHHBIX OPraHUYECKUX
BEIIECTB MO0 HUX COCTaBYy M CTPOSHHUIO K OIpeneiEHHOMY KIacCy/TpyIie COCAMHEHHM
(yrmeBoJopoAbl,  KUCIOPOJ M A30TCOJACpXKALEe COEAUHEHMS, BBICOKOMOJEKYISIpPHbIE
COCMHEHMS), JIaBaTh MM Ha3BaHUA 1Mo cuctematndeckod HomeHkiatype (IUPAC), a tawke
OPUBOJUTH TPUBHUAIbHBIE HA3BAaHUS OT/AEIbHBIX OPraHUYECKUX BEILECTB (THJIEH, MPOMHIIEH,
alleTUJIeH, ATUJICHIVIMKONIb, ITIHMIEPUH, (eHOd, (opMalblerul], ameTanbJerusi, MypaBbHHAs
KHCIIOTA, YKCYCHasi KUCJIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAas KUCIIOTa, TIIOKO3a, (PYyKTO3a,
Kpaxmaj, L1eJUII0103a, NIULHH);

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BHUIBl XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEAMHEHMSIX (OAMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTb YMEHHUS MPUMEHSTh MOJIOKEHUS TEOPUM CTPOEHHUS OpPraHUYECKUX
BemectB A. M. ByriepoBa it 0OBSICHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPaHEHMsI MacChl BEIIECTB;

cOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 9STaH, OSTWJIEH, NPOMUJIEH, aleTuiieH, Oyramuen-1,3, mermwnOyraaueH-1,3, OeH3od,
METaHOJI, 3TAHOJI, STUJICHIIUKOJb, TTUIEPUH, (DEHOJI, alleTaIbACTU/l, MypaBbUHAA U YKCYCHAs
KUCIIOTBI, TJIIOKO3a, Kpaxmaj, LeJUIl0I03a, AaMHUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETHYECKYIO CBSI3b MEXJIY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUN C
UCIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HWCTOYHHKH YITICBOJIOPOJHOTO CHIPbS
(He(rTh, MPUPOAHBIN Ta3, yrojib), CIOCOObl WX MepepabOTKM W IMPAKTUUYECKOE MpPUMEHEHUE
MPOJIYKTOB TIepepabOTKH;

c(OpPMHPOBAHHOCTh YMEHHH NPOBOAWUTH BBIYUCIECHUS I10 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA MJIM IMPOJYKTA PEAKIUU 1O H3BECTHBIM
Macce, 00bEMY, KOJTHMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MJIH MPOIYKTOB PEAKIIHH );



c(hopMUPOBAHHOCTh YMEHUM BJIA/IETh CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAydHOI'O
IIO3HAHUS, WUCIOJNb3YEMbIX B XUMHUM HpPU HU3y4EHUM BELIECTB W XUMHUUYECKUX SBJICHUMN
(HaOmroieHne, W3MEpEeHue, OKCIEPUMEHT, MOJEIUPOBaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUI TPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUSIX, CBA3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHHH COOJIOIATh MPaBUJIA TMOJIB30BAHUS XUMUYECKOU TOCYIONH U
1abopaTopHbIM 000pYyIOBAaHUEM, a TaKKe MPaBHIIa OOpaIEHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKLHSAMH 10 BBIMOJHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh yYMEHUU IIJIAHUPOBATb U BBINOJIHATh XUMUYECKUM SKCIIEPUMEHT
(mpeBpalleHUs] OpPraHUYECKUX BELIECTB IPU HarpeBaHUU, MOJyYeHUE ATUJICHA U U3yYEHUE €ro
CBOMCTB, KayeCTBEHHBbIE€ pEaKIMU OpPraHMYeCKUX BELIECTB, JeHaTypalus OElIKOB IpHU
HarpeBaHMM, IIBETHbIE PEaKI[MU OEJNKOB) B COOTBETCTBUU C MPABHIJIAMH TEXHUKH O€30MaCHOCTH
npu OOpallleHWH C BEIIECTBAMU M JIA0OPATOPHBIM OOOPYAOBAHHEM, MPEACTABIISTH PE3YIIbTATHI
XUMHUYECKOTO OJKCIIEPUMEHTa B (popMe 3amucu YpaBHEHHH COOTBETCTBYIOLMX pPEAKIUNA U
dopMynHpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YIHTATOB;

c(OpMHUPOBAHHOCTh YMEHHUM KPUTHUYECKH AaHAIU3UPOBATh XMMHUUYECKYIO HHQOpMaIuio,
MOJIy4aeMyl0 M3 pa3HbIX MCTOUHUKOB (CpeJcTBa MaccoBOM MHpopManuu, HTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOMIOJATh TpaBUJIa HKOJOTUYECKH I1eJIeco00pa3HOro
NOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHMSI CBOETO 37I0POBBbS H
OKpYKarollled MPUPOJHON cpefbl, OCO3HABATh OMACHOCTb BO3/JCUCTBHUS HA JKUBBIE OPTraHU3MbI
ONpENENEHHBIX OPraHMYEeCKUX BELIECTB, MOHMMas cMblcn mnokazarens IIJIK, moscHaTe Ha
npuMepax crnocoObl YMEHBIIEHUS U MPEIOTBPAIICHUS UX BPEAHOIO BO3/EHCTBUS HAa OpPraHU3M
YEJIOBEKa;

Ui 00ydJaronmxcs ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSMH 3JI0POBBS: YMEHUE NPUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJ]aX MO3HAHUS BEUIECTB M XUMHUYECKUX SIBJICHUI;

JUIS  CIENbIX M CIa0OBHUISIMX OOYJalONMXCS: YMEHHE HCIONIb30BaTh pebedHo-
TOUCYHYIO cucTeMy o0o3HaueHui JI. bpaiins mis 3anucu xumudeckux Ghopmyit.

11 KJIACC

[lpenqmeTHbIe pe3ynbTaThl OCBOCHUs Kypca «OOm@s W HEOpraHWYecKas XAMUSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTb TPEACTABICHUN: O XUMHUUYECKOM COCTaBIISIONICH €CTECTBEHHO-
HAayYHOUW KApTUHBI MHUpA, POJIM XUMHUU B TO3HAHWU SIBJICHHUI MPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TIPAMOTHOCTH, HEOOXOIUMOM is
pelleHUsI TPAKTUYECKUX 3a/lad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0POBBIO U IPUPOIHOMN cperie;

BJIQJICHUE CHCTEMOM XWMMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATraolye
HOHSATUS (XUMHYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JeKTpOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJla, MOJIb, MOJSPHBIH 00BEM, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb
OKHCJICHUS, XUMHYECKass CBs3b (KOBaJEHTHAas, WOHHAs, METa/NIMYeCcKas, BOJOPOIHAs),
KpUCTAJUIMUECKasl  pelieTka, TUIBl  XUMHYECKUX  pEakuid, pacTBOP,  DIJIEKTPOIUTHI,
HEJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAs] JUCCOLUALUS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCThH
XMMUYECKOW  peaKkiuu, XUMHUYECKOe paBHOBECHE); TEOPHUM U 3aKOHBI  (TEopHs
AJIEKTPOJIMTUYECKOM Juccoluanuu, nepuoauuecknii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPALICHUS SHEPTHU MPU XUMHUUYECKUX



peakuusx), 3aKOHOMEPHOCTHU, CHMBOJIMUECKUH SI3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAH U,
JeXKalMe B OCHOBE IMOHMMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX SBJICHUH,
(akTorornueckiue CBEICHUs O CBOMCTBAxX, COCTaBe, MOJMYYEHUHU M 0€30MacHOM HCIOIb30BAaHUU
BOKHEUIIIMX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUUICCKOH JICATEIIEHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIC IPU3HAKA MOHSATHH, YCTaHABIUBATh
WX B3aUMOCBSI3b, MCIIOJB30BAaTh COOTBETCTBYIOIIME TOHSATHS MPU ONMHCAHUHM HEOPTAaHUUYECKUX
BEILECTB U UX IIPEBPALICHUN;

c(OpMHUPOBAHHOCTh YMEHHH HCIOJIB30BaTh XUMUYECKYI0 CHMBOJHUKY JUIsI COCTaBJICHUS
dopMysT BEIIECTB U YPaBHEHHH XUMHUUYECKUX PEAKUHH, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TtpuBHajbHBIC Ha3BaHHS OTICIBHBIX HEOPraHUYCCKUX BEINECTB (yrapHbIil Tas3,
VIJIEKUCTIBIN Ta3, aMMHUaK, TaliéHasi W3BECTh, HETaAIllEHash W3BECTh, MUTHEBAas COJA, MUPUT U
JApyrue);

c(hopMUPOBAHHOCTh YMEHUM OMPEENSITh BAJIGHTHOCTD U CTETICHb OKUCICHHS XUMUUYECKUX
AJIEMEHTOB B COCAMHEHUSIX PA3IMUYHOIO COCTAaBa, BUJI XKMUYECKOM CBsI3U (KOBAJICHTHAs, HOHHAS,
MeTaJUTM4ecKasi, BOJAOPOAHAS) B COCAMHEHUSX, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO
BEIlECTBA (aTOMHAs, MOJIEKYJsIpHAs, MOHHAs, METaJUIMYecKas), Xapakrep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COETUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMPEeIEHHOMY KIacCy/TPYIIe COSMMHEHUH (ITPOCThIC BEIIECTBA — METaJIbI U
HEMeTAaJlJIbl, OKCH/IbI, OCHOBAHUS, KHCIOTHI, aM(pOTEpHBIE THAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICT Tepuoanveckoro 3akoHa JI. M.
MengeneeBa W JIEMOHCTPUPOBATh €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKLIHH;

c(OpMHUPOBAHHOCTh ~YMEHUM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX 3JIeMeHTOB 1—4 mepuoaoB [lepuoauueckoit cCTEMbl XMMUYECKUX 3J1eMeHTOB J[. 1.
MeHieneeBa, HUCHONB3YsS TMOHSATHS «S-, P-, O-3JIEKTpOHHBIE OpPOMTAINY, «IHEPreTHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEAMHEHUI 1o nepuoaaM u rpynnam llepruoandeckoil cucteMbl XMMU4YecKuXx 3emMeHToB 1. M.
MeHpeneeBa;

cOpMHUPOBAHHOCTh yYMEHUW  XapakTepu3oBaTh (OMHUCHIBATh) OOIME XUMHYECKUE
CBOWCTBA HEOPraHMYECKUX BEILIECTB pPa3IMYHBIX KIACCOB, IOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJIYy HEOPraHMYEeCKMMH BEIIECTBAMM C IIOMOUIBKO YpPaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINH;

c(hOpMHUPOBAHHOCTh YMEHHS KIaCCU(DUIIMPOBATh XMMHYECKUE PEAKIUU MO Pa3IUYHBIM
IpU3HaKaM (YUCIy M COCTaBy pearupyrolMx BEIIECTB, TenjaoBoMy AJ(deKTy peakiuu,
W3MEHEHHIO CTETICHEW OKUCIICHUS 2JIEMEHTOB, 0OpPAaTUMOCTH PEAKIIMH, YUACTHIO KAaTaTnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJIATh YpaBHEHUS PEAKIUN Pa3MTUYHBIX TUIIOB, TOJHbIE
U COKpalll¢HHbIE YpaBHEHUS pEaKiMil HMOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX ITH
peaKkiuu UIYyT 10 KOHIIA;

chOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH PEAKIIMH, IMOATBEPKIAIONIE KAYeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHUYECKUX BEILECTB, pACIO3HABATH OIBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii TOCPEACTBOM COCTaBIEHHUS AJIEKTPOHHOTO OanaHca STUX peakiuii;



c(OpMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOM peaKkiuu OT
pa3MYHBIX (JAKTOPOB; XapakTep CMENICHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemmHero BozzaeicTeus (mpuraiun Jle [laTense);

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepu3oBaTb XWMHUUYECKHE IIPOLECCHI, JIekKalWe B
OCHOBE MPOMBIIIIEHHOTO TOMYYeHHSI CEPHOIM KUCIOThI, aMMHaKa, a Takke cPopMHUPOBAHHOCTH
MpEACTaBICHUM 00 OOMMX HAyYHBIX MPUHIIATAX W JKOJOTHYECKHX IMPOOJIEeMaX XHUMHYECKOTO
MPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAHUEM IOHATHUSA
«MaccoBas JO0JIsI BELIECTBA B pPAacTBOPE», OOBEMHBIX OTHOIICHWI Tra3oB NpHU XUMHYECKUX
peaKiusaX, Macchl BEUIECTBA WM O00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
UM 00bEMY OJHOTO M3 YYacTBYIOUMX B PEaKUMHM BELIECTB, TEIJIOBOTO 3(exra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHU S MACChl BEILIECTB, MPEBPAILECHUS U COXPAaHEHHUS YHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUJIa MOJIL30BAHUS XUMHYECKOH TOCYION H
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKeE MpaBuUia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMH 10 BBIMOJHEHUIO TAO0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh yYMEHUM TIJIAHUPOBATH W BBIMOJHATH XAUMHYECKHH SKCIIEPUMEHT
(pa3nokeHHe TEPOKCHAAa BOJOpOJa B TMPHUCYTCTBUHM KaTalu3aTopa, OIpeAeieHHEe Cpelbl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCATbHOIO MHMKATOPA, BIUSHUE PA3IUUHbIX (PAKTOPOB
Ha CKOPOCTb XMMMYECKOM pPEaKUHUM, PEaKUUH HOHHOIO OOMEHA, KaUYECTBEHHbIE pEeakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHUS, PEIICHHE IKCIIEPUMEHTATBbHBIX
3amady 1o Temam «Metawib»y U «Hemertamibl») B COOTBETCTBHM C NpaBWJIAMH TEXHUKHU
0€30IacHOCTH MPHU OOpAICHUHU C BEIIECTBAMH U JIA0OPATOPHBIM 000pyI0BaHUEM, TPEICTABIISITH
pe3ynbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opMe 3alucd YpaBHEHUN COOTBETCTBYIOIMX
peakuuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE ITUX PE3yIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUM KPUTHUYECKH AaHAIU3UPOBATh XUMHUUYECKYIO HH(OpMaluio,
MOJIyJaéMyl0 M3 pa3HbIX HCTOYHMKOB (CpeICTBa MaccOBOM KOMMYyHHMKanuu, HHTepHeT u
JPYTHX);

c(OpMHUPOBAHHOCTh YMEHUN COOMIOAATh TMpaBUja SKOJOTMYECKU I1€IecO00pa3HOro
MOBEJICHUSI B OBITYy M TPYAOBOW MEATEIFHOCTH B LENSAX COXPAHEHHS CBOETO 370POBBS H
OKpY)KaIoIllel MPUPOTHOM Cpefbl, 0CO3HABATh OMACHOCTh BO3ICHCTBUS HA JKUBBIE OPraHU3MBbI
OTIpe/IeIEHHBIX BEINECTB, MOHUMasl cMbIca nokazarens [1/IK, moscHsaTs Ha mpumepax crocoObl
YMEHBIIICHHUST U IPEIOTBPAILCHUS UX BPEIHOIO BO3/ICHCTBHS HA OPraHM3M YeJIOBEKa,

JUIsL O0Yy4JaroUMXCsl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE IPUMEHSThH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEUIECTB M XUMUYECKUX SIBJICHU;

JUISL  CIENbIX H  CIA0OBUAIMX OOyJaroOIMXCS: YMEHHE WCIOJIBb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy obo3Hadenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Ne KosuvecTBo yacon
HaumenoBanue DJIeKTPOHHBIE
pas3aesioB U TeM (uud poBbie)
n/ KonTpoabn IIpakTH4eck
NporpaMMbl Bcero o0pa3oBaTeJbHbIEe
n bIe padoThI ue padboTsbl
pecypcebl
Pa3nea 1. TeopeTudyeckne 0CHOBbI OPraHN4Ye CKOl XUMUM
[Ipenmert
OpraHU4eCcKOMn
11 XiMHH. Teopis 3 https://resh.edu.ru/subject/|
' CTpocHHA esson/6149/start/170388/
OpraHHUYEeCKHX
coeuHeHn A.
M. byrneposa
Hroro no pazneny 3
Pazgean 2. YrieBoaopoabt
IT .
21 PEACTIBHbIC ) https://resh.edu.ru/subject/|
' YRICBOROPOLT esson/6151/start/149993/
— aJIKaHbl
Henpenenvubie
YIJIEBOIOPO/IBI: https://resh.edu.ru/subject/2
2.2 AJIKCHBI, 5 1 9/
aJKaIueHBbl, -
AJIKNHBbI
23 ApomaTtuueckue 3 https://resh.edu.ru/subject/2
' YIJIEBOJIOPO/IBI 9/
[Ipuponubie
54 HCTOYHUKHA 3 1 https://resh.edu.ru/subject/2
' YIIIEBOJOPOJIOB U 9
ux nepepadboTka
Hroro mo pazneny 13
Pa3nea 3. Kucaopoacoaepsxkanme opraHnyeckKue coeIrMHe HUsI
https://resh.edu.ru/subject/2
3.1 | Cuouptel. ®eHon 3 9/ 2 .
Anpaeruapl.
KapOonossie https://resh.edu.ru/subject/2
3.2 6 1
KHUCJIOTHI. 9/
Crnoxubie 3¢ups
3.3 VrneBoabl 5 1 https://resh.edu.ru/subject/2



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

Hroro no pazneny

14

Paznean 4. Azorcoaepika

e OPraHuvdeCKue COCcINMHECHUA

AMunbL. https://resh.edu.ru/subject/2
4.1 | AMHUHOKHUCIOTHI. 3 o/ : o |
benxn B
Hroro mo pasaeny 3

Paznea 5. Boicokomolie

KyJIsipHbIe cOeIUHe HUS

IImacTmaccsl.

5.1 | Kayuyxu.
Bonoxkua

https://resh.edu.ru/subject/2

9/

Hroro no pazneny

OBILEE
KOJIMYECTBO
YACOB 110

[TPOTPAMME

34 2



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

11 KJIACC

KounuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne KonTpoJnb- (uud poBbIe)
pa3aeiioB U TeM IIpakTHyec-
n/n Bcero | HbIe o0pa3oBareJjibHbIE
NporpaMmal KHe padoThI
padoThI pecypcsl
Pasnea 1. TeopeTuyeckne 0CHOBbI XMMUM
Ctpoenue aTOMOB.
[lepnonnueckuii
3aKOH U
1.1 [lepronnueckas 3
CHUCTEMa XUMUYECKUX
anemeHTOB /JI. M.
Meunneneesa
CtpoeHnue BelecTBa.
1.2 Mmuoroobpaszue 4
BEIIECTB
XUMHUYECKHIE
1.3 8 1 1
peakiuu
Hroro no paszneny 15
Paznea 2. Heopranuyeckass Xumust
2.1 Meranbt 6 1
2.2 Hewmeranmns 9 1 1
CBs3b
HEOPraHUYECKUX U
2.3 P 1
OpraHHUYECKUX
BEILECTB
Hroro o paznmerny 16
Pasnes 3. Xumusi v :KM3Hb
3.1 XUMUS ¥ )KU3Hb 3
Hroro o pazneny 3
OBUIEE KOJIMYECTBO
LE 34 2 3

YACOB 110 ITPOTPAMME




KAJIEHAAPHO-TEMATHUYECKOE INTAHUPOBAHMUE
10 KJIACC

Tema ypoka

KoanyecTrBo yacos

Bcero

Hara
u3y4eHHust

Hara mo
daxry

Beonuslii nHCTpYyKTaXx 1o Th.
[Ipeamer opranuyecKkor XUMHUH,
€€ BOBHUKHOBEHUE, Pa3BUTHE U
3Ha4YEHHE

Teopus crpoeHus
OpPraHUYECKUX COEIUHEHUM A.
M. bytiiepoBa, €€ OCHOBHBIE
nonoxkenus. JI.O.Nel
MoaenupoBaHue MOJIEKYJT
OpPraHNYECKHX BEILECTB

IIpencrasiienue o

K1accu (pUKalyu OpraHuYeCcKUX
BenecTB. HoMeHnkmarypa
(cucremaruyeckasi) u
TPUBHAIIbHBIE HA3BAHUS
OpraHHUYEeCKHX BEILECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKU I P

Mertan u 3TaH — OpocTeime
npeacraBuTeny ainkaHos. JI.O.
No2 KauecTtBeHHOE
oTpefieNieHue yriaepoaa u
BOJIOPO/JIa B OPraHUUECKUX
BEILECTBAX

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

DTHUIIEH ¥ TPOTTHIICH —
pocTeiIme mpeICTaBUTENN
ankeHoB. JI.O.Ne3
O3HAaKOMJICHHE ¢ 00pa3amu
IIacTMace

Nucrpykrax no Thb.
[Tpakrnueckas padora Ne 1.
[Tonydyenue sTuiieHa n
H3y4EHUE €T0 CBOMCTB

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHU I, TOMOJIOTHYECKU I




psan. ALlETUIIEH — MPOCTeIIMiA

npeaACTaBUTECIIb AJIKWHOB

10

Anxanuensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[TosryaeHne CHHTETHYECKOTO
Kaydyka u pe3uHbl. JI.O.Ne4
O3HAaKOMJICHHE ¢ 00pa3amu
Kay4yKOB U PE3UHBI

11

ApeHbI: OEH30I1 U TOIYOIL.
TokcuuHOCTH apeHOB

12

Beruncnenus no ypaBHEHUIO
XUMUYECKON
peakiun.OnpeneneHue
MOJIEKYIISIPHOU (HOPMYJIBI
OpPraHHUYEeCKOTO BEIECTBA MO
MacCCOBBIM J0OJISIM aTOMOB

XUMHUYCCKUX 3JICMCHTOB

13

T'eneTnueckas cBSA3b
YIJIEBOAOPOIOB,

IMIPUHAJICKAINNX K pa3IMYHbIM

KiraccaM

14

[IpupoaHbIE HCTOYHUKA
YIJIEBOJIOPOJOB: MPUPOIAHBIN
ra3 ¥ MomnyTHbIe HeQTsHbIE
ra3pl, He(OTh ¥ MIPOIYKTHI €€
nepepaboTKu

15

[IpupoaHbIE HCTOYHUKA
YIIIEBOJOPOAOB: IIPUPOIHBIN
ra3 4 MomnyTHbIE HeQTsHbIE
raspl, HeTh 1 MPOJIYKTHI €&
nepepaboTKu

16

KoutponpHas pabdora no
paszueny «YTIeBOIOPOIbI»

17

[IpenenbHbBIE OTHOATOMHBIE
CHUPTHI: METAHOJ U 3TAHOIL.
Bonopoanas cBszb. JI.O. No5
I'openune ciupToB

18

MHoOroaToMHbI€ CIIUPTHI:
STUJICHTJIMKOJb U TIUIEPHUH.
JI1.O.Ne6 B3aumoneiictBue
TJIMIEPUHA C THAPOKCHIOM
memu(I1)




19

DEHOJI: CTPOCHUE MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/I€ U XUMHNYCCKUC
CBOMCTBA, IPUMEHEHUE

20

Anprerunpl: Gopmanbaerun u
aneranpaerua. Aunerod. JI.O.Ne
7 KauecTBEHHBIE pEAKIINU
aJIbJACTUIOB (OKHCIICHUE
aMMHaYHBIM PACTBOPOM OKCH/Ia
cepeOpa U TUIPOKCHIOM
memu(Il))

21

OIHOOCHOBHBIE ITPE/IETIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHasl U YKCYCHas

22

OIHOOCHOBHBIE MTPECTbHBIC
KapOOHOBBIC KHCIIOTHI:
XAMUYECKHE CBOMCTBA

23

Hucrpykrax no Th.
[pakruueckas padota Ne 2.
«CBolicTBa pacTBOpPa YKCYCHOM
KUCIJIOTBD»

24

CreapuHOBas U OJIEUHOBAS
KHCIIOTHI, KaK TPEACTaBUTEIN
BBICIIIMX KapOOHOBBIX KUCIIOT.
Mpl1a KaK COJI BBICIIIMX
KapOOHOBBIX KUCJIOT, UX
MOIOIIee IENCTBUE

25

CnoxHble 3(uphl Kak
MIPOM3BOJIHBIE KAPOOHOBBIX
KUCIIOT. ['MApOan3 CI0KHBIX
3¢upoB. XKupsl: runponus,
MPUMEHEHHE, OMOIOTHYeCKast
POJIb KHUPOB

26

VYrIaeBoabl: COCTaB,
wiaccupukanus. Baxuelnme
IIPEACTaBUTEIN : ITIIOKO3a,

dpykro3a, caxaposa

27

Kpaxman u nemtronosa kak
MPUPOAHBIE TOJIUMEDPHI.
JI.O.Ne8 B3aumogeiictBre
Kpaxmajia ¢ HOJIOM

28

O0001IeHrEe U cCUCTEMAaTH 3N
3HaHuu. Pemenue 3amgau




29

Pemwenue 3amau. Onpenenenue
MOJIEKYJIIPHOU (hOpMYyJIbl
OpPraHMYECKOr0 BELIECTBA O
MacCOBBIM JIOJISIM aTOMOB
XUMHUYCCKUX DJIEMCHTOB U 110
Macce (00beMy) MPOTyKTOB
CrOpaHus

30

KontponbsHas pabora mo
pazneny
«Kucnmopoacoaepxaime
OpraHUYECKUE COECIMHECHU D)

31

AMWHBI: METHJIAMHMH U aHUJIMH

32

AMHWHOKHCIOTEI KaKk
amMQpoTepHbIE OPraHUYECKIE
COEINHEHM S, UX OMOJIOTHYECKOE
saauenue. [lerrtrabr

33

benku xak mpupoaHbie
BBICOKOMOJIEKYIISIPHEIE
COCIMHEHU S

34

OCHOBHLIG IIOHATHUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
coemuHennii. OCHOBHEIE
METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coenuHeHU. [1macTMacchl,
Kay4yyKd, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




KAJIEHAAPHO-TEMATHYECKOE IVNTAHUPOBAHUE

11 KJIACC
KoumuecrBo
Ne Tema ypoka 4acos Jlara Jlata nio
n/n HU3y4eHUs pakry
Bcero

Beoanbiii nuucTpykrax mno Tb.

XUMHYECKUM 3JIEMEHT. ATOM. 1

DneKTpoHHast KOHPUTYpaLus

aTOMOB

[Tepuoauueckuil 3aK0H U

[lepronnueckas cucrema

XUMHYECKUX dyiemenToB /1. M. 1

MenneneeBa, nX CBSI3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MECHEHUS
CBOWCTB XUMHYECKHX AJIIEMEHTOB U
UX COCIMHEHUM 110 TpyIIIaM U
nepuoaM. 3Ha4eHue
IIEPUOINYECKOTO 3aKOHA U
CUCTEMbI XUMUYECKHUX JIEMEHTOB
J.1. MenieneeBa B pa3BUTUH

HayKu

CtpoeHue BellecTBa. XUMHUYECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsi3b

BanenTHOCTb.
DJEKTPOOTPHULIATETBLHOCTb.
Crenenb okucicHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS

[lonsiTue o nucnepcHBIX
cuctemax. MctunHble 1
KOJUIOUTHbIE pacTBOpbI. MaccoBast
JI0JIs1 BEILIECTBA B paCTBOpE

Krnaccudukanust 1 HoMeHKIaTypa
HEOPraHWYECKUX COCIUHEHUN.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX BEIIECTB,
pa3NMYHbIX KJIACCOB




Knaccudukanust XuMuueckux
peakunii B HEOPraHMYECKOU U
OpPraHUYECKON XMMHUH. 3aKOH
COXpaHEHUs MaCChl BEILECTB;
3aKOH COXpaHEHUs U
IIpEBPAILEHUS SHEPTUU [IPU
XUMHYECKHX peakuusx. Pacuers
o TXVY

CxopocTh peakuuu

10

Hucrpykrax no Th.
[IpakTtuyeckas pabora Ne 1.
«BnusiHUE pa3TUYHBIX (AKTOPOB
Ha CKOPOCTh XUMHUYECKOH
peaxuum»

11

OOpaTuMbIe peaKInu.
XWMHUYECKOE pPABHOBECHE

12

DJEKTPOIUTHYECKAS
nuccounanus. [lonsrue o
BOJIOPOIHOM MoKa3arene (pH)
pactBopa. Peakuuu HOHHOTO
oOMeHa. ['mapoan3 opraHm4ecKux
1 HeopraHudeckux semects. JI.O.
Nel IlpoBenenue peakiuit
nonHoro oomena. JI.O.Ne2
OmnpeneneHue cpesibl paCTBOPOB
BEILECTB C MOMOIIIBIO
YHHBEPCAITLHOTO WHINKATOpA

13

OKuCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIE PEAKITUH.
[Nonsitue 06 amekrponm3se
pacIjIaBoB U PaCTBOPOB COJICH

14

O0001IcHNE ¥ CHCTEMATU3AI[ S
3HAHHUHU 110
pazneny«TeopeTnyeckue OCHOBBI
XUMH U

15

KonTponwsnas pabota no pasueny
«TeopeTnyeckrue OCHOBBI XUMUU»

16

MerTtaibl, UX HOJ0XKEHHE B
Ilepnoguueckoil cucteme
XUMHYECKUX 3j1eMeHToB JI. M.
MenjeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mme




(u3nUecKue CBOMCTBA METAJIJIOB

17

CnnaBbl METaJLIOB.
DNeKTPOXUMUYECKUN PsIJT
HAIPSLKEHU N METAIUIOB

18

XUMHYECKHE CBOKCTBA
BOKHEUIIIMX METaJUIOB (HaTpUid,
KaJIuM, KanbIui, MarHuH,
ATIOMUHUN) U UX COETUHEHUM.
JI.O.Ne3 B3aumogeiicrBue
THIPOKCUA aTFOMUHUS C
pacTBOpamMu KUCIOT U IIEJI0YEH

19

XVWMHUYECKHE CBOMCTBA XpOMa,
MEIU U UX COEIUHEHUN

20

XuMHUyecKkre CBOMCTBA IIMHKA,
JKkele3a u ux coeaunenuii. JI.O.Ned
KauecTBeHHbIE peakiinu Ha
KaTHOHBI METAJIJIOB

21

HNucrpuykrax no Th.
[Ipaktuyeckas pabora Ne 2.
"Pemenue skcriepuMEHTAIBHBIX
3aga4d oo reMe «MeTtamib»"

22

HemeTrambl, X mojio)keHUE B
[lepnonnueckoil cucreme
XUMHYECKUX 3jiemeHToB /1. M.
MemnieneeBa 1 0COOEHHOCTH
CTPOSHHS aTOMOB

23

®dusnyeckre CBONCTBA
HEMETAJIOB. AJUTOTPOMUS
HEMETAJUIOB (Ha mpuMepe
KUCIIOpoJia, cephl, pochopa u
yIIepoa)

24

XUMHYECKHE CBOMCTBA raJJOreHOB,
CEphl U UX COCTMHEHU I

25

XuMHUECKHe CBOMCTBA a30Ta,
docodpa 1 UX COETMHEHUI

26

XVWMUYECKHE CBOMCTBA yIIIEpOa,
KPEMHUS U UX COCIMHEHUN.
JI.O.Ne5 KauecTBeHHBIE peakiu1
HA aHWOHBI U KATHOH AMMOHMUS

27

IIpuMeHeHne BaXXHEN X
HEMETAJIOB U UX COCTMHEHU I




28

Hucrpykrax no Th.
[pakruueckas padota Ne 3.
«PemeHne 3KCepUMEHTATbHbBIX
3agad no reMe "Hemetayniel'

29

O0001IEHE U CHCTEMATH3AIIHS
3HaHui mo Teme «Hemeramasry.
Beraucnenus no ypaBHECHUSM
XUMHUYECKHX PEAKIHH U
TEPMOXUMHUYECKHE PACUETHI

30

KonTponwsHas paboTa mo remam
«Metamiel»y u «HeMeTaminy

31

Heoprannyeckue n oprannyeckue
KHCIIOTBI, OCHOBAHMSI.
AmdoTepHbIe HEOPTAaHUUYECKHE U
OpraHU4YeCKUe COCAUHECHUSL.
I'eneTnueckas CBSI3b
HEOPTraHWYECKUX U OPTaHUYECKUX
BEIICCTB

32

Posne xumuu B obecieyeHU U
SKOJIOTUUYECKOM, SHEPreTUYECKON
M IIUIIEBOM 0€3011aCHOCTH,

Pa3sBUTUU MCAUITUHBI

33

[pencraBnenns 06 oOIMxX
Hay4YHBIX TPUHIIATIAX
MIPOMBIITIEHHOTO TTOTY4YCHHUS
Ba)XXHEHIIINX BEIICCTB

34

UYenoBek B MHUpE BELIECTB U
MaTrepuaioB. XUMUs U 310POBbE
4eJloBeKa

OBILEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» Xumus, 10 xmacc/ Pyazutuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011ecTBO
«M3narensctBO «IIpocBenienre»
* Xumus, 11 xiace/ Pynsutuc I'.E., ®enpaman O.I°., Ao HepHOE 0011IECTBO

«M3narensctBO «IIpocBenienre»

METOAUYECKUE MATEPHUAJIBI U151 YUYUTEJISA
Xumus, 11 xkmacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.,

AxmmoHepHoe ootiectBo «M3narenbctBo «IIpocBerienner

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETU
HUHTEPHET

DJIeKTpOHHBIN 00pazoBarenbHbIN pecype "A cnam EI'D. Cpennee oO1ee
obpazoBanue. YueOHbIN MOTYJIb IO PEIICHUIO TPYAHBIX 3a[JaHU 10 y4eOHOMY

npeamery" Xumua".10 - 11 xkmaccer",AO U3parensctBo"[Ipocsemienne”
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