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HOACHUTEJIBHASA 3AIIMCKA

HopmaTuBHBIE TpaBOBBIE TOKYMEHTHI, HA OCHOBAaHHWHU KOTOPBIX pa3paboTaHa
pabouasi mporpamma 1o OuoJIOTUu:
1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpa3zoBanuu B
Poccuiickoun @enepaunmn»;
2. 3akona KBP «O06 oOpaszoBanun» ot 24.04.2014r. Ne 23-P3 «O6
obOpazoBanuu (c usmenenusimMu ot 17.04.2017r.)».

3. ®I'OC ocHOBHOro 00LIEro 00pa3oBaHUs, YTBEPKIECHHBIM MPUKA30M
Munnpocsemenus ot 31.05.2021 Ne 287 (nanee — ®I'OC COO);
4. [Ipuka3z MunucrepctBa npocseuieHuss Poccuiickon ®Penepauuu OT

18.05.2023 Ne 370 "OG ytBepxaeHuu ¢enepanbHOl 00pa3oBaTEIbLHOMN
porpaMMBbl CpeHero ooIero oopazoBanus',;

5. OdenepanbHbli  MEPEUYCHh  yUYEOHUKOB,  PEKOMEHAYEMBIX K
UCIIOJIb30BAHUIO  MPU  pealiu3alldd  HUMEIOIIUX  TOCYJApCTBEHHYIO
aKKpeAUTAIlMI0  00pa30BaTeNIbHBIX MPOTrpaMM  HAdajbHOTO  OOIIETo,
OCHOBHOTO 0OIIero, cpeaHero oomero oOpa3oBaHUs, YTBEPKICHHOTO
npukazoM MuHuctepcrBa npocseuienus Poccuiickon ®enepauuu  OT
21.09.2022 Ne 858;

6. CII 2.4.3648-20 «CaHuTapHO — AMUAEMHOJIOTUUECKUE TPEOOBaHMS K
OpraHu3alysaM BOCHHUTAHUS U OOy4YEHUSs, OTAbIXa U O3JOPOBJICHUS AETeH U
MOJIOICKHY, YTBEPKICHHBIE MOCTAaHOBJIEHHEM [ JTaBHOT'O TOCY1apCTBEHHOTO
canuTapHoro Bpaya ot 28.09. 2020 Ne28.

7. CanlluH 1.2.3685 — 21 «I'uruennyeckrue HOPMATUBBI U TPEOOBAHUS K
oOecrieueHuto 6e30nacHOCTH ¥ (MiIn) 0e3BPEAHOCTH AJId YeloBeKka (GakTopoB
cpenbl  oOWTaHUS»,  YTBEPXKICHHBIM  MOCTaHOBiIeHHEeM  [J1aBHOrO
rOCyJapCTBEHHOT0 CaHUTapHOTO Bpaya oT 28.01.2021 Ne2.

8. [Topsimox  ocyriecTBieHUss 00pa30BaTEIbHONW  JIEATEIBHOCTH IO
OCHOBHBIM  001Ieo0pa3oBaTeIbHBIM  MporpamMMaM  00pa3oBaTeIbHBIM
mporpaMMaM HadaJabHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPEeIHEro OO0IIero
oOpa3oBaHUs YTBEPXKIEHHBIM mpuKazoM Munmpocsemnienus Poccun ot
22.03.2021 Nel15.

9. OcHoBHast  oOpazoBaTeNbHAash MporpaMMa OCHOBHOTO  OOIIETO
obpazoBanus MKOY «COILINe26y;

OcHOBY HOAXOAOB K pa3pabOTKE MporpaMMbl MO XUMHUHU, K ONPEACICHUIO
oO1mielt cTpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHS OOYYAIOMINXCS CPEACTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 xkmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHIenryainbHbie nojoxkeHus GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJEH,
colepKaHus, pPe3yabTaTOB OOy4eHHS W TpeOOBaHWI K YPOBHIO TIOJATOTOBKH
BBIITYCKHUKOB.

Ha 6aze 1mentpa «Touka pocta» oOecrneuwBaeTcs  peanu3aius
o0pa3oBaTebHBIX  MPOTPaMM  €CTECTBEHHOHAYYHOM UM TEXHOJIOTHYECKOU



HaMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpPeOOBaHUSIMU
3aKOHO/JATeNbcTBA B cdepe oOpa3oBaHusT M € YU4€TOM PEKOMEHJIAIui
®denepanbHOro omeparopa ydeOHoro mnpeamera «Xumus». OOpa3zoBarenbHas
mporpaMma mo3BoJIsieT UHTETPUPOBATh peaau3yeMble 37€Ch MTOAXObI, CTPYKTYPY U
COJIep>KaHMEe TPU OpraHu3alu Oo0ydeHUs XUMUHU B 8—9 Kilaccax, BHICTPOCHHOM
Ha Oaze m0OOro W3 JOCTYIHBIX Yy4eOHO-MeToauueckux komruiekcoB (YMK).
Hcnonb3oBanue o00pyaoBaHUs LEHTPA

«Touka pocTa» MO3BOJIAET CO3/1aTh YCIOBUS:

e JUIA PACIIUPEHUS COJIEPKAHUS IIKOJIBHOIO XUMUYECKOTO 00pa30BaHMUS;

e JUIA TIOBBIIICHUS] TIO3HABATEJILHOM  AKTUBHOCTH  OOyYalomMUXCi B
€CTEeCTBEHHOHAY4YHOI 001acTy;

e JUIA pa3BUTUS JIMYHOCTU pebdeHKa B TMpolecce OOy4YeHHS XUMHH, €ro
criocoOHOCTe, (POpMHUPOBAHMS U YIOBIECTBOPEHUS COLMAIBHO 3HAYMMBIX
UHTEPECOB U MOTPEeOHOCTEH;

e g paboTHl ¢ OMAPEHHBIMHM IIKOJLHUKAMU, OPraHU3AIlMUd MX PAa3BUTHS B
pa3TUYHBIX 001acTsIX 00pa30BaTeIbHON, TBOPUYECKOH JAESITEIBHOCTH.

[Tpumensist udpoBbie abopaTopu Ha YpPOKaxX XHMHUH, ydalldecs CMOTYT
BBITIOJIHUTH MHOXECTBO JIA0OPATOPHBIX PabOT M IKCIEPUMEHTOB IO MpOrpaMMe
OCHOBHOM IIKOJIBI.

XuMHUYecKoe o0Opa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON  OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXHT 3aBEpIIAIOIIMM d3TalloM peajlu3aludd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero o0Iero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
mporpaMme 1O XUMUU C Y4ETOM crnenupuKd HayKu XAMHUH, €€ 3HA4YCHUS B
MO3HAHWW TIPUPOJBI U B MATEPHUAIBHON XU3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mux I1enell W TPUHIUIOB, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obiero oopasoBanus B Poccuiickoii deneparmm.

XyMHS KaK AJEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coO0yi0 poib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/]JaHHUE€ LEJOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOABI M YeJIOBEeKa, KOTOpoe (GopMUPYEeTCs] B XMMHH Ha OCHOBE IMOHUMAHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOIIErO0 MHpA, OCO3HAHMSI B3aMMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMHU 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aUMOJECUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
MI00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHS»  SBJSIIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. opMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YUYCHUHU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» copMUpOBaHA B MporpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHM4eckod XWUMHHM MOJIYYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioM 3peHuss B mOpeameTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEAOCTABISECTCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHUM O BaXXHEWILIMUX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aMMOCBSI3M XHUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEILCKUX 3a/1a4u. B 1ieiaom cozepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB MX COCTaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  Y4YEOHBIX JCHCTBUHM, UMeEIOMUX 0a30Bo€ 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenonaBaHus XHMUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHM ILEJISAMH U3Y4YEHHs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJIIOUeBbIC MOHATUS, (yHAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO DJKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME cpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOocoOamMu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamys 00y4aroluuXxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOILIETOCS MUpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa ACATENBHOCTH, KOTOpash 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTH B  T'YMAaHUCTUYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

COJEPKXAHME OBYYEHUA
10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKor XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJyYEHUN HOBBIX BELIECTB U MAaTEpUAIOB. TeOopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOoBHbBIE mOJ0KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpraHMYeCcKuXx BemecTB. [omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHNYEeCKUX COEAUHECHUSAX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o KiaccupuKauu OopraHUYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COCIMHEHUW (CcHUcTeMaThyecKas) W TpHUBUAJbHBIE Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YYEHHUsI BEIIECTB M WX IPEBpPAIICHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOJIOJACHUE W



ONMCAHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPALIEHUIO0 OPIraHUYECKUX BEIECTB
MIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran um sTaH —
MpPOCTEUIINE NPEICTABUTEIN AQJIKaHOB: (U3MYECKHE M XUMUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXKIEHUWE B TMPUPOJE, MOJIyYEeHUE W
IIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTWIEH U MPOINUJIIEH —
OpOCTEHIINe TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu  TUIPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUAPATALNUH, OKHUCICHUS W
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XMMHYECKUE CBOMCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTrO
Kay4yyKa U PE3HHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUN psll. ALlETUIICH
— TMPOCTEHMIIMKA TPE/CTAaBUTEIb AJKHMHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA (peaklUMHW THIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApAaTALUH,
rOpeHus), MoJy4YeHue U IpUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, QU3NYECKUEe W XUMHYECKHE CBOWMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuyecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIaccam.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MHONMYTHBIC
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CrocoObl mnepepaboTku HedTH:
MEepEeroHka, KpEKUHT (TEPMUUYECKUM, KaTaduTUUeCKuil), mnuposu3. I[IpoayKTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHME C 00pa3namMu IIJJaCTMAacC, KAay4yKOB M PE3WHBI, KOJUIEKIUU
«Hebtb» u  «Yromp», MOIEIUPOBAHHE  MOJICKYJ  YIVIEBOJAOPOJAOB |
raJOreHONPOU3BOIHBIX, MTPOBEJCHIE NPAKTHUECKON paboThl: MOJyYeHHUE STHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

BblunciieHHsT 1O YpaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTIO BEIECTBA WIM IPOAYKTA PEAKLHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamue oprann4eckue coeIMHEHH




[IpenenbHble OAHOATOMHBIE CHHUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
dbu3nUeckue M XUMHUYECKHE CBOMCTBAa (peakiMu ¢ aKTUBHBIMU METaJJIaMH,
rajoreHoBOJOpoJaMu, TOpPEHHE), NpUMEHEHUe. BoIopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHK3M YeJIOBEKa.

MHOroaTtoMHbl€  CHHUPTHL. DTUJIEHIJIMKOAbL W  TJHUIEPUH: CTPOEHUE,
dbu3myeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIECHCTBHE CO IIEJIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOTOATOMHbIe CclupThl). JlelicTBUEe Ha
opraHusMm 4enoBeka. [[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbAeTruj, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHYECKUE CBOWCTBA (pPEaKIMU OKHUCJICHUS W BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIIUH ), TOJYyUYCHHE U IPUMEHEHHE.

OnIHOOCHOBHBIE TIpe/C/IbHBIC KAapOOHOBBIE KHUCIOTHL. MypaBpuHaAs U
YKCYCHasl KHUCIJIOTBI: CTpOCHHE, (PU3UYECKHEe M XUMUYECKHE CBOMCTBA (CBOICTBA,
oO1ue A Kjiacca KUCIOT, peakius dTepuduKaIim), MmojayuyeHrue u MpUMEHECHHE.
CreapuHoBasi W OJICMHOBAsT KHUCIJIOTHI KaK TMPEJACTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, KX MOIOIIIEE JICHCTBUE.

Cnoxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponaus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIaccUpUKaluMs ~ yriaeBoioB  (MOHO-, JU- W
nojimcaxapuibl). [ 1r0Ko3a — mpocTeuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
rugpokcuaom meau(ll), oxuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBIICHHE, OpOKEHHE TIJIIOKO3bl), HaXO0XJACHHE B MPUPOJE, MPUMEHEHHE,
ouonornyeckas posib. @orocunres. pykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnonosa kak npupoaHbie noiaumepsl. CTpoeHHe Kpaxmalia U
ueuoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
MpOBEJICHUEe, HAOJIOJCHHE U OMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmalla C HOJIOM),
MPOBENICHNE MPAKTUYECKON PabOTHI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.



Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU MO MW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

AzoTcoaepxalnire OpraHuuecKmue COeIMHEHNU.

AMUHOKHCIIOTBHI KaK aM(OTEepHbIE OpraHuyecKue coenuHeHus. duznueckue
U XUMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormueckoe
3HaYE€HUE aMUHOKUCTOT. [lenTubl.

benku kak NpuUpoOJHBIE BBICOKOMOJIEKYJSIpHBIE coenuHenus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPYyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHATypallks, KaUeCTBEHHbIE PeaKlMU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M HUX MpEBpalleHU:
HA0JII0/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OIMBITOB: JIEHATYpALMs OEJIKOB IpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3AINH, CPEIHSS MOJEKYIsIpHAs
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPU3ALINS U TTIOTUKOHACHCAIHS.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3ed MPU U3yYEHUHU OPTaHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAYYHBIX MOHATUN, TaK M TOHSTHUHA, SBISIIONIUXCS CUCTEMHBIMH JIJISi OTACIIbHBIX
NIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIEC MMOHSATHUS: SIBICHUE, HAYYHBIN (DAKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHaJdu3, CHUHTE3, KiIaccu(UKalus, MepHUOIUUYHOCTb, HAOIIO/IEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHME.

®dusnka: Marepus, DJHEprus, Macca, aTroM, DJIEKTPOH, MOJEKYJIa,
HHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3MYECKUE BEITMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorusi: kimerka, opranmsMm, Oumocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTe3, OWOJIOTMYECKH AaKTUBHBIE BemiecTBa (OENKH, YTrIeBOABI, JKUPHI,
bepmeHThI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOTIAeMbIE, TOIIUBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMHUHU

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUe YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYypaIUs aTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMbI
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAsl HEMOJSPHAs W TOJSpHAsl, MOHHAs, MeTajuinueckas). MexaHU3Mbl
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBs3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTD.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BelecTsa B pacTBOpE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus — XMMUYECKHMX — PEakIWd B
HEOPraHUYECKON M OpPraHWYeCKOM XHMMHH. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnun Jle [latense.

DnexTponuTnyueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tadbmun «llepuogunyeckas cuctema xumudeckux snemeHTtos /I. M.
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIN3aTOPa, ONPEAECICHUE CPEALl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOrO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCMOJb30BAHUEM MOHSTHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha MpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XVMMHUYECKHE CBOMCTBA BXKHEHIIMX HEMETAJJIOB (TallOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. llonoxenue meramnoB B Ilepuoguueckont cucreMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
aToMoB MeTasuioB. O0mme gusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METALJIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
MarHui, aJlOMUHMM, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCAUHCHUI.

OO6mwme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTallsioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIKCAaHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AITIOMUHUS C PacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00bEMA Ta30B MO HM3BECTHOMY KOJIWYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTMYECKOW, SHEPreTUYECKON U MHUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XMMHUUECKUX PEAKIIH.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XUMHST ¥ 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 6€30MacHOrO0 UCIOJb30BAHUS MPENnapaToB OBITOBON XUMUU
B MIOBCEHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus  MeXnpeAMETHBIX  CBsA3€dl TOpu  HM3yYEeHUH oOmieid o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCMOIb30BaHUE Kak
OoOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®uznka: MaTepusi, FHEPTUsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIUOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHusM, OSKocucTtema, Ouochepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEeMble, TOILIMBO,
PECYPCBHIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEepUajOB, CEJIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKLIHOHHBIX MAaTepUasos,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONW M BOCHUTATENBHOW JCSTEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PECHUS oOyyaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCTeMa, HaydHbIA (pakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COLIMAIBHON KOMITETCHITUN 00YyJarOInXCs;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAesaTh IENH JEATEeIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YIbTaThI ICATEIBHOCTH C TOCTABICHHBIMH IEISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapAaKTEPHBIC MPU3HAKU TMOHITHW U YCTAHABIMBATH X B3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJIeHHs (MHAYKTUBHbBIC, JCAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBAThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTEBbHOCTH, MPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAs JUTEpATypa XHUMHYECKOTO COJEpKaHMs, CIPAaBOYHBIE TOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpOpMaIUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpamMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUUECKUX 3a]1a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEILHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJEp)Kalllie COEIUHEHHs,, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKHE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBIISAITH XapaKTepHbIE TMPU3HAKUA TOHSITHM,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€aApUHOBAs KUCIIOTA, MIII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa 115t 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TUJICH, MPOMWJIEH, AalleTHJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHHM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MPW HArpEeBaHWM, I[BETHHIC pPEaKIMH OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHAT Ha mpuMepax CrocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIONISH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUUYECKasl CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XUMHUUYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAaHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBiieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUW XMMHUUYECKHX  PpEaKIMil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEATh BaJ€HTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBAHHSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuYHBIM NpPH3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIMU UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  PACKpPhIBATh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe IpaBuiia OOpalieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEHUE MEPOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTalIH3aTOpa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYITHUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJIoAaTh  MpaBUJIa  DKOJIOTHYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMmepax CrnocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETBIX M CHA0OBUIAIMMX OOYYAIOIMMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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[Ipeamer opraHn4ecKoON XUMHH. https://academy-

1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHenuit A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl

IIpenenbHBIE YTIEBOAOPOIB — https://academy-

2.1 pedl a HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKATET ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-

2.2 P a POJRL 6 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHDL, AJTKA/MCHDI, TKHIH 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTHYEeCKHe YIIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOJHRIC HOTOTHHH 3 1 0 https://lesson.edu.ru/04/10
yIJEBOJIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 3 0 0 htips.//academy-

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad71694f

Anbnerunbl. KapOOHOBBIE KUCIIOTHI

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664h319-
TIOXKHEIE DA 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
https://academy-
4.1 AwMuHbl. AMUHOKHCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201h73e
Hroro mo pazueny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bosokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenne atoMoB. [lepruoanyueckuii 3akoH
1.1 u [leproamueckas cucTeMa XUMHUYIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J. 1. MenaeneeBa
1.2 XUMHUYECKUE pPeaKIInU 6 1 1 https://lesson.edu.ru/04/10
C .M 0
1.3 TPOCHHE BeectBa. MHOroobpase 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HCOPrAHHUCCKHX 1 OPIAHHIECKIX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Utoro mno pazneny 17 https://lesson.edu.ru/04/10
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne Ne Tema ypoka Mara Jomamnee
YPOKa | YpoOKa 3ajaHue
B 10 IUIaHYy | 1o (aKTy
pasjnene
/Teme

Teopml XUMHYECKOI'0 CTPOCHUSA OPraHUICCKUX coeIMHEHMUIA. HpI/IpO)I

cBs3eii. (3 yaca)

a XUMHUYECCKHUX

1 1

[Ipenmer oprannueckou
XUMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYECHUE.
BBoanslii nHCTpYKTa) 10 Th.

§1, Nel,3, 1/3¢.7

Teopus crpoeHus
OPraHUYECKUX COCTMHEHUN A.
M. BytnepoBa, €€ OCHOBHbIE
MTOJIOXKEHHUSL.

82,4 Ne2,3,4,5
c.12, /3 ¢.19

[IpencraBnenue o
KJ1accupuKauu
OpPraHNn4Y€CKUX BCIICCTB.
Howmenknarypa
(cuctemaruyeckas) u
TPUBHUAJILHBIC HA3BAHUA
OPraHUYECKUX BEIECTB.

§5,6, Ne2.5, .24

IIpenesabHbIe YIi1eBOA0OPOAbI — ATKAHDI.

(2 yaca)

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PS/I.

§7.8, 1/3, ¢.30,
No3-5,c. 33

5 2

Mertan u 3TaH — npocTeume
MIPE/ICTaBUTENH aJIKAHOB.

§9, Ne5,c.42

HenpeneabHble yrieBoa0poabl (AJKeHbI,

aJIKaJHeHbI

M aJIKHHBI).

(6 yacoB)

6 1

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA.

810, Ne6, 1/3,
c.48

7 2

OTWJIEH U MPOIUIIEH —
IpOCTEHIINEe MTPEICTaBUTENN
QJIKCHOB.

§11, Neb6,8,c. 54

T.b.Ilpaktuueckas padota Ne
l. «Ilonydyenue sTuneHa u
V3YYEHHUE €r0 CBOMCTBY.

812,c.55

Anxanuensl. byranuen-1,3 u
MeTmiOyraauen-1,3.
[TonyueHnue CHHTETUYECKOTO
KaydyKa U pe3HHBI.

8§13, Ne4,5.¢. 59

10 5

ANKUHBL: cOCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHUECKUH PSI.
AneTtniieH — npocTermmi
IIPEJICTABUTEID AJIKUHOB.

§14, Ne5,7,c.64-
65

11 6

Brrunciaenus mo YPaBHCHHIO

ITosT. §10-14




XUMHYECKON PEaKUH.

ApeHbl (apoMaTH4YecKHe yIJIeBOAOpobl). (2 yaca)

12 1 Apenbl: GEH30J1 U TOJTYOJI. 815,16,
TOKCHUYHOCTH apEHOB. Nel,3,5,¢.75

13 2 I'enetnueckas CBs3b T/3¢. 76
YTIICBOJIOPOIOB,
TPUHAUICKAIIIX K
Pa3TMYHBIM KJIacCaM.

IIpupoaHble HCTOYHNKH U NIepepadoTKa yrieBoAopoaAoB. (3 yaca)

14 1 [IpupoaHbIe UCTOUHUKH §17, Ne2,4,¢.80
YTJIIEBOJIOPOJOB: IIPUPOAHBIN
ra3 v MOMyTHbIC He(TSIHBIE
ra3bl, He()Th ¥ TIPOIYKTHI €€
nepepaboTKH.

15 2 [IpupoaHble ICTOYHUKU §18,Ne9-11,c. 86
YTJIEBOJOPOIOB: MPUPOTHBII
ra3 v MOMyTHbIC He(TSIHBIE
ra3bl, He()Th ¥ TPOJTYKTHI €€
nepepaboTKH.

16 3 KoHTpoasHas padbora 1mo [ToBTOPUTH
pazaeny «YTIeBOIOPOIbI». 817,18

Cnuprsl u ¢eHoubl. (3 yaca)

17 1 [IpenenbHbIE OTHOATOMHBIE §19,201/3¢.93,
CIIUPTHI: METAHOJ M TAHOJ. Ne5 (a.6) c.9
Bopopoanas cBsi3b.

18 2 MHOroaToMHbIE CITUPTHI: §21,No4,8¢.104
STHJICHTJIUKOJIb U TJIULEPHH.

19 3 deHoJT: CTPOCHUE MOJICKYITHI, §22, Ne5,7, ¢.110
(buznueckue 1 XuMUYeCcKre
CBOMCTBa, MPUMEHEHUE.

Anberujibl, KeTOHbI 1 KapOOHOBbIE KHCJIOTHI. (5 YacoB)

20 1 Anpaerunbl: GopManbaeTuI U 823,24, 1/3 ¢.115,
anerajgbIerua. AeToH. No3 (a)c.119.

21 2 OIHOOCHOBHBIE TIPE/ICIIbHBIC 825,26, Ne6,7, c.
KapOOHOBBIEC KUCIIOTHI: 124, 1/3 ¢. 131
MypaBbUHAs U YKCYCHasl.

22 3 T.b. Ilpaktuueckas padora Ne 827 ¢.132
2. «CBolicTBa pacTBOpa
YKCYCHOM KUCIIOTBDY.

23 4 CreapuHoBas 1 0J€MHOBAs 3anucu B
KHCJIOTHI, KaK MPEICTaBUTENN TeTpaau
BBICIIUX KapOOHOBBIX KHUCIIOT.

24 5 Mpbuia Kak cOIM BBICILIUX 3anucu B
KapOOHOBBIX KUCIIOT, UX TeTpaau
MOIOIIIee JeHCTBHE.

Caoxublie 3¢gupsbl. Kupsl. (2 yaca)
25 1 CrnoxHble 3(hupbl Kak §29, Ne5, 1/3, c.




MIPOU3BOIHBIE KapOOHOBBIX
KUCJHOT. 'HAPOIN3 CIOKHBIX

3huUpoB.

138.

26 Kupsl: runponus, §30, Ne7, 1/3, c.
pUMEHEHHEe, ONOJIOTHYECKast 145
POJIb KHUPOB.

YraeBojbl. (3 yaca)

27 VrieBoanl: cocras, §31,32, 1/3,
knaccudukanus. Baxueime c.152,156
MIPEJICTAaBUTEIH: TITFOKO03a,
(bpykKTO3a, caxaposa.

28 Kpaxman u 1emmrono3a kak §33,34, N4, 1/3,
MIPUPOIHBIE TOJTUMEPHI c. 161

29 KoHnTpomasHas padbora mo [ToBTOpUTH § 31-
pasneny 34
«Kucnopoacoaepxarre
OpPraHWYECKUE COCTUHEHUSY.
A3oTcoaep:xaliue oOpranuyeckue coequHeHus. (3 yaca)

30 AMUHBI: METUJIAMMH U §36, Ne6,7, ¢.173
AQHWIVH.

31 AMUHOKHCIOTEI KaK § 37, Ne2,3, c.177
am(poTepHble OpraHUYecKre
COCIIMHEHUS, HX
OMOJIOTHYECKOE 3HAaYCHHE.
IlenTnael.

32 benku xak mpupoaHbIe §38, Ne6,7.c. 183
BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHMUSI.

XuMus MoJuMepoB. (2 yaca)

33 OCHOBHBIE TTOHITUS XUMUH §42.,43, 1/3,
BBICOKOMOJIEKYJIIPHBIX c. 198,202
COEeIUHEHNN

34 OCHOBHBIE METOBI CHHTE3A 844 .45 46,
BBICOKOMOJIEKYJIIPHBIX No 3-5,c. 205

coeauHeHui. ITmacTMacchl,
Kay4yKH, BOJIOKHA




11 KVIACC

Ne Tema ypoka KoimyecTBo Mara ®opma KOHTPOJIA (J1a00PATOPHO-
n/n 4acoB 10 IJIaHy daxTHy. NpaKkTHYecKue padoTbl, KOHTPOJIbHbIE
padoThI)
1 | BBoansiii unctpykrax no Th. 1 VYcTHas u nucbMeHHas paboTa ¢ yUeOHHUKOM.
[ToBTOpenue kypca xumun 10 xnacca
BaxHeiiiue XuMHu4YecKHe MOHATHUS M 3aKOHBI. (44.)
2 | Xumuueckuit aeMenT. Hyxmmabr. 1 VYcrTHas, nuchbMeHHas ¥ TpynmnoBasi padboTa 1o
N30TOMBI. 3aKOHBI COXPAHEHHS MACChHI U BOIIPOCAM.
SHEPTUH B XUMHH.
3 | [lepnonnuecknii 3akoH. Pactipenenenne 1 VYeTHBIM onpoc.
AJIEKTPOHOB B aTOMaX 3JIEMEHTOB MAJIBIX U
OO0JIBIINX TTEPUOJIOB.
4 [TosoxkeHre B NEPUOANIECKON CUCTEME 1 [TrucbMeHHBIN ONpOC: UHANBUL. 3aJaHUS.
BOJIOPOJA, JIJAHTAHOUOB, aKTUHOWUJIOB U
HCKYCCTBEHHO IOJYyYEHHBIX JIEMEHTOB.
5 | BaneHTHOCTB U BaJ€HTHBIE BO3MOYKHOCTH 1 [TuceMeHHast caMOCTOsITeNIbHAS paboTa.
aTOMOB.
Crtpoenue BemecTBa. (34.)
6 | OcHOBHBIEC BUJIbI XUMUYECKON CBS3H. 1 YcTHast u nucbMeHHasi padoTa ¢ y4eOHUKOM.
HoHHas 1 KOBAJIEHTHAs CBS3b. XUMHUYECKUN TUKTAHT.
Metannuueckas cBsi3b. Bogopoanas
CBS3b.
7 | IIpocTpaHCTBEHHOE CTPOEHUE MOJICKYII. 1 [TuceMenHast camocTosiTeNbHas padoTa.
8 | Kpucrannuyeckue perierku. [Ipudaunb 1 YcTHast u nmucbkMeHHas padorTa.
MHOT000pa3usi BEIIECTB.
XumMnuyeckue peakuuu (3 4.)
9 | Knaccudukanus XMMHYECKUX CBSI3EH. 1 [TucemenHas pabota ¢ y4eOHUKOM.
10 | CkopoCTh XMMHYECKHUX PEaAKIIUH. 1 [IrucbMeHHBIN ONTPOC: UH/IMBUL. 3a/1aHHUSL.




Karanus.

11 | XuMunyeckoe paBHOBECHE U YCIOBHE €I0 1 [TucbmMenHasi caMmocTosiTeNbHas padoTa.
CMEIIICHHUS.
PactBopsi (5 4.)
12 | ducnepcHbie cuctembl. CriocoObl 1 [TnceMenHBIN onpoc.
BBIPKEHUS KOHIICHTPAIIH PACTBOPOB.
13 | T.b. npaktuueckas padora Nel 1 [TpakTrueckas padoTa.
«ITPUTOTOBJICHUE PACTBOPOB C 3aTAHHOM
MOJISIPHOW KOHIIEHTPALHEe»
14 | DnexTposUTUYECKAs TUCCOIAALIHSL. 1 VYcTHas, nuchbMeHHas ¥ TpynmnoBasi padboTa 1o
BoiopoiHEI TOKa3aTens. BOIIPOCaM.
15 | Peakuuu noHHOTO OOMEHA. 1 VYcrHas u nmuchbMeHHas paboTa ¢ Y4eOHHKOM.
16 | I'maponu3 OpraHMYECKUX U 1 VYcTHas u nucbMeHHas paboTa 1Mo BOIpocaMm.
HEOPTaHWUYECKHUX COCTMHCHHIA.
DJIeKTPOXMMHUYeCKUe peakuuu (44.)
17 | Xumnyeckue HCTOYHUKH TOKA. P 1 [TuceMeHHBIH ompoc.
CTaHJIAPTHBIX AIEKTPOJIHBIX MOTEHIIUAJIOB.
18 | Koppo3swust MeTaJIJIOB U €€ 1 [TucbMEHHBIN OTIPOC: MHIUBHIL. 3a/IaHHUSL.
MIpeIynpexIeHuUE.
19 | Daekrposms. 1 YcTHBIH ompoc.
20 | KontposbHas padota Nel mo teme 1 KontpospHas pabdoTa.
«TeopeTrnyeckre OCHOBBI XUMUN.
Heopranuueckasi xumus (114.)
21 | OOmas xapakTepuCcTHKa CIIOCOObI 1 YcTHast U mucbMeHHasi padoTa ¢ y4eOHUKOM.
MOJIy4€HUSI METAJJIOB.
22 | OG30p METaNIMYECKUX AIeMEHTOB A- 1 b- 1 [TuceMeHHBIM ONPOC: MHAWBU/,. 33JaHHUSL.
TPYIIIL.
23 | Megp. lunk. Turtan. Xpom. XKeneso. 1 YcTHast 1 mucbMeHHasi padoTa ¢ y4eOHUKOM.
Huxens. [Inatuna.
24 | CruiaBbl METAIJIOB. 1 YcTHBIH onpoc.
25 | Oxcuzbl ¥ THAPOKCUIBI METAIUIOB. 1 YcTHast 1 mucbMeHHasi padoTa ¢ y4eOHUKOM.




26

T.b. [Ipaktuyeckas padota Ne2 «pemienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Metamism»»

[TpakTrueckas padoTa.

26

00630p HemetamwioB. CBolicTBa U
IMPUMCHCHUC BaXKHEUIINX HEMETAJUIOB.

YcrHas u nucbMeHHas paboTa ¢ yueOHUKOM.

28

OO01mmas XxapakTepUCTUKA OKCHUIOB
HEMETAIJIOB M KUCIIOPOACOAEpKAIINX
kucnoT. OKHCITUTEILHBIC CBOMCTBA
CEpHOM M a30THOM KHCJIIOT.

YcTHas ¥ MUCbMEHHAs paboTa.

29

I'enetmueckas CBA3b HCOPraHn4C€CKux u
OpPraHn4€CKuX BCHICCTB.

IIrncbMeHHBIN OITPOC: MHNBUL. 3a/1aHHUSL.

30

T.b. Ilpaktuueckas pabora Ne3 «Pemenue
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
«Hemetammesi»».

[TpakTrueckas paboTa.

31

KontponbHas padota Ne2 o teme
«Heoprannveckast Xumus».

Kontposbhas padoTa.

X

MMUS U KM3Hb. (

32

XUMUS B TPOMBIIIJICHHOCTH.
[Ipou3BoOICTBO UyryHa U CTaJH.

33

Xumus B ObITy. XUMUYECKas
MIPOMBIIIJIEHHOCTh M OKpY Karomias cpesa.

34

XHUMHA U CEIECKOE X03SIUCTBO. XUMUS B
CTPOUTEIILCTBE.




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

Xumus, 10 knace/ I'.E. Pynsutuc, ®@.I'. ®enpaman, AkiimonepHoe odmectBo «M3aatensctBo «lIpocsemnienue»,2021 r
Xumus, 11 knace/ I'.E. Pynsuruc, ®©.I'. ®enpaman, AkimonepHoe odmectBo «M3marensctBo «lIpocsemenue»,2021r.

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Xumusi(6a30BbIypoBeHb). Peann3zanus oOpazoBaHusi: MeToauueckoe nocodue s yuurens / Kapepuna A. A., [Tuayruna
I'.B.; mox pen.I'. B. [Tuuyrunoii. M.: ®I'BHY «MuctuTyT cTpateruu passutus oopaszoBanus PAOy, 2022 81 c.:ui.
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy






