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NNOSACHUTEJIBHASA 3AIINCKA
[Tporpamma mo yueObHOMY mpeaMeTy «XHMMHS» Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMS
COCTaBJIEHA HAa OCHOBE TOJIOXEHUH U TPeOOBaHUH K pe3ysibTaTaM OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBbI
¢ yuyetroMm (enepanpHO paboueilt mporpamMmbl BocmuTaHUs W KoHuenmuu mnpenomaBaHusi ydeOHOTO
npeaMeTa « XuMus», a TaKkxe:

- ®enepanbHoro 3akoHa or 29 nexabps 2012 r. Ne 273-03 «OO6 obpazoBanuu B Poccuiickoit
Oenepannun» (C IBMEHEHUSIMHU U JIOMTOJIHEHUSIMU );

- (¢eaepalTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIApTa CPEAHETo 00IIero oopa3oBaHus,
YTBEpP)KJICHHOT0 npukazoM MunoopHayku Poccun ot 17 mast 2012 r. Ne 413 (B pea. npuka3oB MuHoOpHayKu
Poccuu ot 29.12.2014 No 1645, oT 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613; Munnpocsemienus: Poccuu ot
24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, o1 27.12.2023 Ne 1028);

- (enepanpHOI 00pazoBaTENbHONH MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs, YTBEPKIACHHOU
npuka3zoM Munmnpocseenust Poccun ot 18 mas 2023 1. Ne 371 (B pen. npukazoB Munmnpocseenus Poccun
o1 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- mnpukaza MunnpocsemeHnus Poccun ot 5 Hosi0pst 2024 1. Ne 769 «O06 yTBepx)acHNH (heaepaTbHOro
nepevyHs y4eOHHMKOB, JOMYIIEHHBIX K HCIIOJB30BAaHUIO TPU peaTM3allid HMEIOIUX TOCYAapCTBEHHYIO
aKKpeIuTaInio 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CpeaHEero OOIIero
oOpa3oBaHMsl OpraHU3aLUsAMHU, OCYLIECTBISIIOIIMMU 00pa30BaTeNbHYIO J1E€ATEIbHOCTh, U YCTAHOBJICHUU
MpeeIbHOr0 CPOKa HMCMOJIb30BAHUS HMCKIIIOUEHHBIX YYEOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMH
y4eOHBIX TOCOOUINY;

- mpuka3za MunnpocsemnieHus: Poccun ot 18 uromnst 2024 r. Ne 499 «O6 yTBepx)aeHuu GeaepaibHOro
MepeyHsl 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, NOMYLIEHHBIX K HCIOJB30BAHUIO MPU pealu3aluu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTALUI0 00pa30BaTENIbHBIX MPOrpaMM HAYalbHOTO OOIIEro, OCHOBHOTO
o0111ero, cpeiHero oo1ero oopa3oBaHusmY;

- mpukaza Munnpocsemeaus Poccun ot 7 oktsaOps 2022 1. Ne 888 «O BHeceHWH M3MEHEHUH B
[lopsmox  opraHu3zalMd U OCYIIECTBICHHS  00pa30BaTEJbHOM  JEATENIBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MporpaMmMaM - 00pa3oBaTeIbHBIM IpOrpaMMaM Ha4yaJbHOTO OOIIEro, OCHOBHOTO
obmero u cpegHero oOmiero oOpa3oBaHMs, YTBEP)KICHHOTO MPHUKAa30M MMHHUCTEPCTBA MHPOCBEICHHS
Poccuiickoit @enepanuu ot 22 mapra 2021 1. Ne 115»;

- VYcraa ['BOY «CII Ne 4 I.O. MAPUVIIOJIb» (HoBasi penaxiusi), yTBEpPKIEHHOTO MPUKA30M
MunucrtepcTBa oopa3oBanus U Hayku Jlonenkoit Hapoanoit PecriyOmuku ot 1 uronst 2024 1. Ne 982;

- VYyebOHoro mnaHa cpenHero obmero oopazoBanuss [BOY «CII Ne 4 I.O. MAPUVYIIOJIb» Ha
2025/2026 y4ebHblIii ro.
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Xumuyeckoe o0pa3oBaHHE, MOMyYaeMOe BBITYCKHUKAMU 001e00pa3oBaTeNbHON OpraHu3aluu, SBISETCS
HEOTHEMJIEMOM 4YacTbl0 HMX 00pa3oBaHHOCTH. OHO CIYXXUT 3aBEPIIAIOIIMM 3TalloM pealu3ali  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYIIHUX IIEJIOCTHOM CHUCTEME
XUMHUYECKOr0 00pa3oBaHus. OTH LIEHHOCTH KacaloTCsi IO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHUS U 00IIEH KyIbTYphl UETOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY
3I0POBBIO M IPUPOAHOI cpene. Peanusyercs xumudeckoe oOpa3zoBaHne 00ydyaroIMXCsi HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsI CpelCcTBAMH Y4eOHOro mpeaMera «XHMHUs», COACpKaHHE M MOCTPOCHHE KOTOPOTO
onpejeNieHbl B IporpaMMe MO XHMHUU C Y4€TOM CHEHU(PUKA HAayKd XUMHH, €€ 3HAUY€HHUS B IO3HAHHUU
IPUPOABI M B MAaTepPHAIbHOM >KM3HM OOIIECTBA, a Takke C Y4EToM OOHMX Ienei W IPUHIHUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI cpeaHero oomero obOpa3oBaHuss B Poccuiickoit
®denepanyu.

XUMUSL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYyI0 pOjb B COBPEMEHHOW LIMBHWIIM3ALIUM, B
CO3/IaHHUU HOBOM 0a3bl MaTepHalbHOM KyNbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIIIOHATHHOTO
HAYYHOTO MBIIIUIEHUS, B CO3/IaHUE IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarollleM MHUpPe KaKk O €IUHCTBE
NPUPOJBI U YeNlOBeKa, KOTOpoe (OpMHUPYETCs] B XMMHUUM Ha OCHOBE NMOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKpY’KaoIIero MUpPa, OCO3HAHMS B3AUMOCBSI3H MEX]Iy CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOXHBIMU
o01acTSIMH IPUMEHEHHUS.

TecHO B3aUMOJICUCTBYS C IPYTUMU €CTECTBEHHBIMH HAyKaMH, XUMUS CTAJIa HEOThEMIIEMOM YacCThIO MUPOBOM
KyJbTYpbl, HEOOXOAUMBIM YCJIOBHUEM YCIIEHIHOTO TpyJa M JKU3HM KaKJoro ujeHa obOmectBa. CoBpeMeHHas
XUMHS KaK HayKa cO3uJaTesbHas, KaK HayKa BBICOKMX TEXHOJIOTHH HaIlpaBlieHa Ha pelIeHHE TI00albHbIX
npobjeM YCTOWYMBOIO Pa3BUTHS UYEIOBEYECTBA - CHIPHEBOM, 3HEPreTMUYECKOW, MUILEBOM, IKOJIOTHYECKOM
0€30MacHOCTH U OXPaHbI 3T0POBBSI.

B cooTBeTcTBHM C OOIIMMU LENSIMU U MPUHIUTIAME CPEIHEr0 00Iero o0pa3oBaHus COJAepKaHUE MpeaMeTa
«Xumus» (10-11 xmaccel, 0a30BbII  YpOBEHb H3Y4YEHHs]) OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOMIEKYIBTYPHYIO TMOATOTOBKY OOydYaromuXcsi, HEOOXOIUMYIO KM il BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIENIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMa, MPOJODKEHHsS OOpa3oBaHUS B Ppa3IUYHbIX
001acTsX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnsomuMu peaMeTa « XuMus» sBIsI0TCA 0a30Bble Kypcehl - «Oprannyeckas xuMus» u «OOmas u
HEOPraHMYecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM
HAayKd: CHUCTEMa 3HAHUUA 10 HEOPraHMYEeCKOM XUMHUHM (C BKIIIOUEHUEM 3HAHUW M3 OOLIEH XUMHH) U
opranudeckor xumuu. dopmMupoBaHUEe MAHHOW CHCTEMbl 3HAHHHN MpPH M3YyUYCHHUH MpeaMeTa oOecreurnBacT
BO3MO>XHOCTh PACCMOTPEHHSI BCETO MHOTOOOpPAa3usl BEIIECTB HA OCHOBE OOLINX MOHATUMN, 3aKOHOB U TEOPHI
XUMUHU.

Crpykrypa coaepkanusi KypcoB - «Opranuueckas xumusi» U «OOImass M HEOpraHuyecKas XUMHUSD)



copMupoBaHa B MporpaMMe Mo XMMHU Ha OCHOBE CHCTEMHOTO MOJX0/a K M3Y4YEeHUIO y4eOHOro MaTepHania
U 00YCJOBJE€HAa HUCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHUEM 3HAHUNW Ha ONPEAENEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMUeCKOi XUMHH BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKON TEOpHUU
CTPOCHHS OPraHMYECKHX COCAMHCHHMH, a TaKKe Ha YPOBHE CTEPEOXMMHYECKHX U DJIEKTPOHHBIX
NpeJCTaBICHUN 0 cTpoeHUH BelecTB. CBelleHHs 00 U3y4aeMbIX B Kypce BELIecTBaxX JAlOTCs B Pa3BUTUH - OT
YIJIEBOAOPOIOB IO CJIOXHBIX OHOJIOTMUECKH AaKTUBHBIX COeAMHEHHH. B Kypce opranmdeckoil Xumuu
HOJTy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIETro 0Opa3oBaHUS IE€PBOHAYATIBHBIC
NPEICTaBICHUS O XMMHYECKOW CBS3M, KIACCH(PHUKAMMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB
BEILIECTB OT MX CTPOCHUS, O XUMUYECKON PEaKIInu.
[To HOBBIM YIJIOM 3peHUs B Ipeamere « XuMus» 0a30BOro ypOBHS paccMaTpUBAETCsl M3yUYEHHBIH Ha YPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHMs TEOPETUUECKUH MaTepuaa M (PAKTOJIOTMYECKHUE CBEJICHMS O BEIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHudeckas XUMHS» OO0y4aromIMMCst
NPEIOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE IEPUOJMYECKOrO 3aKOHAa C OOIIETEOPETUYECKUX H
METOOJIOTMYECKUX TO3UIHHA, TIyO’ke MOHATh HMCTOPUYECKOe H3MEHEHHE (YHKIHUIl 3TOro 3akoHa - OT
o0o0maromiei 10 0OBSICHSIONIEH U TPOTHO3UPYIOIIEH.
Enunas cucreMa 3HaHWI O BaKHEHWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHWH, CBOWCTBAX M NMPHUMEHEHUH, a
TaKXe 0 XMMUYECKHX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKAHUs J0OMNONHAeTCs B Kypcax 10 u
11 kmaccoB 3JIeMEHTaMHU COJEP)KAHMS, UMEIOIIMMU KYJIbTYPOJOTHUECKUN M TMPHUKIATHON Xapakrep. OTH
3HAaHUSA CINOCOOCTBYIOT MOHMMAaHMIO B3aUMOCBSI3M XMMHMH C APYTMMH HayKaMH, pPacKpblBalOT €€ posib B
MO3HABATEIbHOW M TPAKTUYECKOW JESTENbHOCTH YEJIOBEKA, CHOCOOCTBYIOT BOCIHTAHUIO YBAXKCHUS K
npoleccy TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUH XMMUH, TOMOTAlOT BBIITYCKHUKY
OPHUCHTHUPOBATHCA B 06H.[CCTB€HHO U JIJUWYHOCTHO 3HAYMMBbIX HpO6JIeMaX, CBA3aHHBIX C XHMHeﬁ, KPUTHUYCCKU
OCMBICIINBATh I/IH(l)OpMaIII/IIO U TIIPUMCHATH eé JJIs IIOIIOJIHEHUS 3HaHI/H\/’I, pPEIICHUA HWHTCIUICKTYAJIbHBIX U
IKCTIEPUMEHTANIBHBIX HCCIIEOBATEeIbCKAX 33/7a4. B 1enmoM conepkanue y4eOHOTO mHpeaMeTa «XHUMUs»
JAHHOTO YPOBHS H3YyYEHHUS OpPUEHTHPOBAHO Ha (POPMUPOBAHHE Yy OOYHYAIOLIMXCS MHUPOBO33PEHUYECKOM
OCHOBBI AJId IIOHHMMAaHUA q)HJ’IOCO(bCKI/IX PIIIGfI, TAKHUX KaK: MAaTCpuajJibHOC CAWHCTBO HCOPraHUYCCKOr'o H
OpPraHUYEeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEHIECTB MX COCTAaBOM M CTPOCHHEM, MO3HABAaEMOCTh
NPUPOIHBIX SIBICHUH MYTEM OSKCIIEPUMEHTa M pEIHICHHsS NPOTHBOPEYMH MEXIy HOBBIMH (aktamu
TEOPETUUECKHUMHU TPEANOChIIKAMU, OCO3HAHUE POJIM XUMHH B PEUICHUH JKOJOTHYECKHX MPOOIEM, a TaKKe
npobieM cOepekeHUsI SIHEPTETUYECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJOTHI U MaTepHasoB.

B mnane pelIcHrda 3aJa4 BOCIHWTAaHUA, Pa3sBUTHA W COLUAIU3aAlUU O6yanOHII/IXC$[ IIPUHATLBIC
pOrpaMMOil IO XMMUH MOAXO/bI K ONMPEACTICHUIO COJCP)KAaHHU M TIOCTPOCHHUS MpEeaMeTa IpeayCMaTPUBAIOT
(dopMupoBaHNE YHUBEPCATBHBIX YUEOHBIX JEHCTBUH, MMEIOIMX 0a30BOe 3HAYCHUE IS PA3IMYHBIX BHUIOB
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NpUOOPETEHUs OMbITa NMPAKTHUECKOW U MCCIEN0BATENbCKON AEATeNbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B
[IO3HAHUY XUMHUH.

B nmpakTuke npenopaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOT'O 0011iero o0pa3oBaHusl, TaKk U Ha YPOBHE
cpeaHero ooOuiero obpa3oBaHHUs, IPU ONPENEICHUU COJEPKATEIbHOM XapaKTepUCTUKU Lesled U3ydeHHs
npeaMeTa HalpaBiICHUEM IEPBOCTENCHHON 3HAUYMMOCTH TPAJAULUOHHO NMpH3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON AEATEIbHOCTU YEJIOBEKA U
KaK OJIHOIO W3 KOMIIOHEHTOB MHMPOBOM KyibTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKOW IMOAXOA K
OIIPEAEIICHUIO LEJIEH N3YUYEHHUS ITPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS TIVIABHBIMM LENSIMH M3Y4YeHHUs NpeaMera «XuUMHS» Ha 0a30BOM
yposHe (10 -11 ki1.) siBHISAFOTCS:

. dbopMUpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAaHWM KaK BaXKHEHWIIEW  COCTaBIISIONIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeKaT KJIIOUEBbIe MOHATHA, (pyHIaMEHTaJIbHbIE
3aKOHBl U TEOPUU XUMHH, OCBOCHME s3bIKA HAYKH, YCBOCHHUE M IIOHUMAHHUE CYIIHOCTU IOCTYIHBIX
00001IIeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHHE C UCTOPHEN X Pa3BUTHUS M CTAHOBJICHHUS;

. (¢bopMUpOBaHME W DPa3BUTUE TMPEJCTABICHUN O HAyYHbIX METOJax IO3HAHUSA BELIECTB U
XMUMUYECKUX PEAKIMH, HEOOXOAUMBIX [UIl NMPUOOPETEHHsS YMEHHH OpPHEHTUPOBATbCS B MHUPE BELIECTB U
XUMUYECKUX SBICHUN, UMEIOIIUX MECTO B IIPUPOJAE, B IPAKTUUECKOU U IIOBCEIHEBHOU KU3HY;

. pa3BUTHE YMEHUH M CHOCOOOB NEATEIHHOCTH, CBSA3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM
XMMHYECKOI0 3KCIEPUMEHTa, COOII0IEHMEM IPaBUi 06€30MacHOro 00palleHus C BeLECTBAMHU.

Hapsiny ¢ atum, copeprkarenpHas XapaKTEepHUCTHKA LIEJIEH U 3a7a4 U3Y4YEHUs IIPEeIMETa B IIporpamme
10 XMMHMHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHM C HOBBIMM IIPHOPUTETAMU B CHCTEME CPEIHETO
obmero oOpazoBanus. CerojgHss B NpenoJaBaHMM XMMHUU B OOJbLIEH cTeneHW OTHAETcs MpearnodYTeHue
MPAaKTUYECKOH KOMIIOHEHTE COAep)KaHus OOyueHHs, OPHEHTHPOBAaHHON Ha MOJATOTOBKY BBITYCKHHUKA
001meo0pa3oBaTeIbHOM  OpraHM3allid, BIAJACIONIer0o He Ha0OpoM 3HaHWH, a (YHKIHOHAIHHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMHM AKTHBHOTO IOJYYEHHUS 3HAHUM M NPUMEHEHHs HMX B
pEaIbHOM JKU3HM JUIsl PELICHUS TPAKTUYECKUX 3a1ad.

B cBsi3M ¢ 3THUM IpU U3yUEHHUH NpeaMeTa « XUMUsD JOMHHHUPYIOIIEe 3HaUeHUE NMPHOOPETAIOT TaKue
LU U 33a]1a4M, KaK:

ajanTanus OOydaroUIMXCsl K YCJIOBHMAM JTUHAMHUYHO DPAa3BUBAIOILErocs MHpa, (OpPMHUPOBAHUE
MHTEJUIEKTYaJIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
IIPUHATUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C BELIECTBAMM U UX
IIPUMEHEHHEM;

¢dopmupoBaHue y OOYyYarOIIMXCsS KIIOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLUH), HMMEIOIIMX
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00paboTku MHPOpPMAIUK, HEOOXOAUMBIX Ui MPUOOPETEHHUs OMbITa AEATEIHHOCTH, KOTOpas 3aHHUMaeT
Ba)XHOE MECTO B IO3HAHUU XUMHH, a TAKXKE JUIS OL[EHKH C TIO3ULIUHI 3KOJIOrMYecKor Oe30MacHOCTH XapaKkTepa
BJIMSIHUS BEIIECTB U XMMHUUYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEH
oOyJaromuxcs: ClocOOHOCTH CaMOCTOATEIbHO MPHUOOPETaTh HOBBIE 3HAHMS MO XHUMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOMCKA U
aHaJIn3a yueOHOM U HayYHO-MOMYJISIPHON MHPOpPMAIMY XUMHUYECKOIO COJIEPIKaHNUs;

dbopMUpOBaHHE M pa3BUTHE Y OOYyYarOIIMXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBILIUICHHUS,
HaAOII0IaTENIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, MpPH
IUIAHUPOBAHUM U IIPOBEJEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE y OOyyarommxcs yOexAEHHOCTH B T'yMaHHCTUYECKOH HANpaBIEHHOCTH XHUMUH, €€
BOXHOM pOJIM B pEIICHUU TJIOOANBHBIX MPOOJIEM PalMOHAIBHOTO MPHUPOIONOIL30BaAHUS, MOMOTHEHUS
HHEPreTUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K MPHPOJE U CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHHS OIBbITa MCIOIB30BAHUS TOYYEHHBIX
3HAHWH IS IPUHATHS TPAMOTHBIX PEIICHUHN B CUTYAIUIX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yuebGHOM mnane cpeanero oOmiero oOpa3zoBaHUs MpeaMeT «XHUMUsS» 0a30BOr0 ypOBHSI BXOAWUT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYYHbIE TPEIMEThHI.

OOmiee yuCliO YacoB, OTBENEHHBIX ISl M3YyYCHHsS XMMHH, Ha 0a30BOM ypOBHE CpEIHETO OOIIEro

oOpa3zoBanusi, coctaBisieT 68 yacos: B 10 kiacce - 34 yaca (1 gac B Hegento), B 11 knacce - 34 gaca (1 gac B

HEJICITIO).
COAEPKXAHUE OBYUEHUS
10 KJTACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckue 0OCHOBBI OPraHUYECKOH XUMUM

[IpenMer opranumyeckoil XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYEHHE B TOJYYEHUU HOBBIX
BEILIECTB M MaTepuanoB. Teopust CTpOEHHs OpraHuueckux coeauHeHuit A. M. BytnepoBa, e€ OCHOBHbIE
noniokeHust. CTpyKTypHbIE (DOPMYJIBI OPTaHUYECKHUX BEIIecTB. [ oMonorus, uzomepus. XUMHUECKast CBS3b B
OpPraHn4€CKUX COCAMHCHHUAX - OJUHAPHBIC U KPATHLIC CBA3U.

[IpencraBnenne o KilaccuUKAMM OpraHUYEeCKUX BemlecTB. HoMeHKIaTypa OpraHu4ecKux
COEIMHEHUN (cHcTeMaTHYecKas) M TPUBUAIbHBIE HA3BaHMUSA BAXKHEHIIMX IPEACTABUTENEH KJIacCOB
OpPraHn4€CKuX BCIICCTB.

DKcrepuMEHTAIbHBIE METO/IbI M3yUeHHUs BEUIECTB M MX IPEBPAIICHUIA: 03HAKOMJICHHE ¢ 0Opa3laMu
OpraHn4CeCKUX BCHICCTB U MATCpUalaMH HAa UX OCHOBC, MOACIUPOBAHUC MOJICKYJI OPraHMYCCKUX BCIICCTB,

Ha6HIOIleHI/Ie U OIMMCAHWEC ACMOHCTPAIHMOHHBLIX OIIBITOB IIO IMPEBPAUICHUIO OPraHUYCCKHUX BCHICCTB IIPU



HarpeBaHuu (IJIaBjieHUe, OOyTIMBaHUE U TOPEHUE).

Yriesoaopoas!

AJIKaHBI: COCTaB M CTPOECHME, TOMOJOTUYECKUU psiA. MeTaH M 3TaH - MPOCTEUIINEe IPEICTaBUTENIN
QJIKAHOB: (PU3MUYECKUE U XMMHUYECKUE CBOMCTBA (peaklUM 3aMEIIeHUs] U TOPEHUs ), HaXOKICHUE B NIPUPO/IE,
IIOJIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psifl. OTWIEH U NPONWIEH - IpOCTeHIIne
NPEACTAaBUTENN  aJIKEHOB:  (PM3UYECCKHE U XUMHUECKUE cBOWicTBa  (peakuuu TUAPUPOBAHMUS,
raJlOT€HUPOBAHUS, TUIPATALlUK, OKUCIEHHS U TIOJIMMEPHU3alun ), IOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEUIINE XUMUYECKHUE CBOMCTBA
(peakuus nonuMepuszanun). [lomydyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHMS, TOMOJIOTHYECKUH psaA. AUETHIEH - MPOCTEUIIUi
NpEeACTaBUTENIb  AIKUHOB: COCTaB, CTpPOEHHE, (U3NYECKUe U XMMHYECKHE CBOilcTBa (peakiuu
THJIPUPOBAHUS, FaIOTEHUPOBAHUS, THAPATALIMHU, TOPEHHUS ), TOJTyUYCHHE U IPUMEHEHHE.

Apenbl. benson: coctaB,  cTpoeHue, (QuU3MYECKME W XUMHYECKHE CBOWCTBAa (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOJIIyY€HUE U MpUMEHEHHe. Toayon: cocmas, cmpoeHue, guzuyecKue u
Xumuueckue ceolcmea (Peaxkyuu 2ai02eHupoOBaHus U HUmMpOBaHus), noayienue u npumerenue. TOKCUYHOCTb
apeHOB. [ 'eHeTnyecKas CBs3b MEXKy YIIIEBOAOPOAAMH, IPUHAIICKAIUMU K Pa3INYHBIM KJIACCAM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHslii ra3 u nomyTHeIe HedTsHbIe ra3sl. Hedts u eé
npoucxoxaenue. Crioco0sl nepepadoTku HedTu: NEePEroHKa, KPEKUHT (TEpMUYECKH,
KaTaJuTuaeckui), nuposaus. [IpoaykTel nepepaboTku HEPTH, X IPUMEHEHUE B IPOMBIIIJIEHHOCTU U B OBITY.
KaMeHHBIH yronb U NpoayKThl €ro nepepadoTKH.

DKClepUMEHTAIbHBIE METO/IbI M3yUEHUS BELIECTB U UX IPEBpAIICHUN: 03HAKOMIJIEHHE ¢ oOpa3uamu
I1acTMace, KaydykoB U pe3uHbl, Koyekuuu «He@Tb» u «YToiab», MoieIupoBaHue MOJIEKYJT YTIEBOI0POA0B
Y TaJION€HOIIPOU3BO/IHBIX, IPOBEACHUE IPAKTUYECKON PaOOThI: MOTY4YEHUE STHIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOHW peakiuu (Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BELIECTBA WM NPOAYKTA PEaKMy M0 U3BECTHBIM Macce, 00BbEMY, KOIMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB
WJIN IPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprann4eckue COeAHHEHUA

[IpenensHble OAHOATOMHBIE CIUPTHL. METaHON M 3TAHON: CTPOEHHUE, (U3NUYECKHE U XUMHUYECKHE
CBOMCTBaA (peaklK ¢ aKTUBHBIMHM METaJlJlaMH, FaJIOT€HOBOIOPOAAMH, TOPEHHE), TpuMeHeHne. BogopoaHsie
CBSI3M MEXAY MOJIEKYJIAMH CIIUPTOB. J[eliCTBHE METAHOIA U ATAHOJIA Ha OPTaHU3M YEJIOBEKa.

MHoroaToMHble CHHUPTHL. OTHUJICHIVIMKONb W TIULIEPUH: CTpOeHHE, (U3MYECKHEe U XUMHUYECKUe

CBOMCTBaA (B3aI/IMOI[€I\/JICTBI/Ie CO MICJIOYHBIMU MCTAJIaMU, KaUCCTBCHHAA PCAKOUA Ha MHOIOATOMHBIC



cnupThl). JleficTBue Ha opraHu3M yenoBeka. [[pumMeHeHre rnieprHa U STUICHTITUKOIS.

@deHOoN: CTPOCHHE MOJIEKYJIbl, (PU3MUYECKHEe M XHMHYECKHe CBOicTBa. TOKCHYHOCTH (peHona.
[Ipumenenue peHona.

Anpnerunbl U kemowuvl. DopMaNbIETHI, aleTAIbICTH: CTPOCHUE, (PU3NYECKHEe M XUMHUYECKHE
CBOICTBa (peaKIMi OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKInN), MOJIyYeHUE U TIPUMEHEHUE.

OAHOOCHOBHBIE TIpe/eNbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHASI M YKCYCHAsl KUCJIOTBI: CTPOCHHE,
¢u3nveckue M XMMUYECKHE CBOWCTBa (CBOWCTBA, OOIIME AN Kilacca KHUCJIOT, PEeakius 3TepH]HKaiun),
nojryyeHrne U npuMeHneHue. CTeapuHOBas U OJEMHOBASI KHCIOTHI KaK MPEICTABUTEIH BHICIINX KapOOHOBBIX
KHCIIOT. MbljIa KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOILee ACHCTBUE.

Crnoxable 3pUpHl KaKk MPOU3BOJHBIC KapOOHOBBIX KUCIOT. I'MApPOIU3 CIOXKHBIX 3PHUPOB. JKHPHL.
I'unponus xxupos. [Ipumenenue xxnupos. buosornueckas posib JKHAPOB.

VYrieBonpl: cocTaB, KiIacCH(pUKAIMs YIJIEBOJIOB (MOHO-, JU- W mojucaxapuubl). [rokosa -
MPOCTEHIINIA MOHOCaxapu: OCOOEHHOCTH CTPOEHUS MOJEKYJbI, (U3NYECKHe M XUMHYECKHE CBOMCTBA
(B3aumonericteue ¢ ruapokcuaom wmeau(ll), okxucinenme ammuayHbIM pacTBopoM okcuua cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKACHHWE B MPHUPOJE, NPUMEHEHHE, OHMOJOTHYEeCKas poJib.
®orocunTte3. PpyKkTO3a Kak U30MEp TITHOKO3bI.

Kpaxman u nemnntosno3a kak npupoaHble noiauMmepsl. CTpoeHHe Kpaxmala U HeTiol03b6l. Ouzndyeckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KAaUeCTBEHHAs! peakIusl C HOJIOM).

DKCIepUMEHTAIbHBIE METOJIbI N3YUEHUS BEIIECTB U MX MPEBpAIlEHHI: MPOBEACHNE, HAOIOJeHNE U
OINHCaHUE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIHPTOB
(oxkucnenue ostaHona okcugoMm wmenu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIHUIEPUHA C
rugpokcuom  Meau(ll)), amppernnoB (OKHMCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l) u
runpokcunom meau(Il), B3anmoaeicTBre kpaxmaa ¢ H0JI0M), MPOBEICHNE IPAKTHUECKON pabOTHI: CBOMCTBA
pacTBOpa YKCYCHOM KHCJIOTHI.

Pacuérnble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA WM MPOAYKTa PEaKIMy M0 U3BECTHBIM Macce, 00BbEMY, KOIMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB
WJIH TIPOJTyKTOB PEAKIIUN).

A3oTcozepKalue OpraHun4ecKie COCJUHEHNUS.

AMHHOKHUCIOTHI Kak aM(QOTepHbIE OpraHuueckue coeAMHeHns. Pu3nyeckue 1 XuMUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuUMepe IMuiruHa). bruogornueckoe 3HaueHNe aMUHOKUCIOT. [lenTuasl.

benku kak mpupoaHbIE BBHICOKOMOJIGKYJISIpHBIE coequHeHus. llepBuuyHas, BTOpUYHAS M TPETUUHAS
CTPYKTypa OeslKOB. XMMHUECKUE CBOWCTBA OCNKOB: TMIPOJIN3, NCHATYpalys, KaueCTBCHHbIE PEaKLUU Ha

OEIIKH.



DKcrepuMEHTAIbHbIE METOIbI M3YUYEHHs BEIECTB M WX MpEBpallleHUi: HAOII0JACHNE U ONMUCaHUe
JI€MOHCTPAIIMOHHBIX OIBITOB: IEHATypalus OEIKOB PU HArPEBaHUH, IBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHbIe COeIMHEeHUs!

OcCHOBHbIE OHATUS XMMHUU BHICOKOMOJIEKYJISIPHBIX COEITMHEHUM: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb OJIMMEPHU3ALINH, CPEIHSA MOJIEKYJIsIpHast Macca. OCHOBHBIE METO/bI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH - MOJIUMEPHU3ALINS U TOTUKOHACHC AL

DKcrepuMEHTaAIbHbIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALLEHHUI: O3HAKOMIIEHUE ¢ 00pa3LaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanus MEXIpeAMETHBIX CBA3€H Ipu MU3ydyeHUU opraHuueckoil xumuum B 10 kiacce
OCYIIECTBIISIETCS 4epe3 MCIIOIb30BAaHUE KaK OOILMX ECTECTBEHHO-HAYYHBIX IOHATUH, TaK W IOHATHH,
SIBJIIOIIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IUKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: SBJICHUE, HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHaJIN3,
CHHTE3, KIacCU(pUKAIH, NEPUOIUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTMPOBAHHUE.

®duszuka: MaTepus, SHEPTUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb, BELIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSIHUE BELIeCTBA, (PU3NUECKUE BETUUYNHBI U €TUHHIIBI UX U3MEPEHHUS.

buonorus: knetka, opranusMm, 6uocdepa, oOMeH BeliecTB B opraHu3mMe, HOTOCHHTES,
OMOJIOTMYECKU aKTHUBHBIE BelecTBa (O€IKH, yIiIeBOAbl, XKUPbL, PEPMEHTHI).

I'eorpadus: MuHepanbl, TOpHBIE TTOPOABI, MOJIE3HBIE NCKOMAEMbIe, TOIUIMBO, PECYPChl. TeXHOIOTHS:
MUIIEBbIE POAYKThl, OCHOBBI pALMOHAJIBHOTO NUTAHMS, MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE W
KOCMETHUYECKHE MPENapaThl, MATEpUaIbl U3 UICKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMHH

XUMHYECKUHN 3JIeMEHT. AToM. Slapo aTtoma, M30TOIBI. DJIEKTPOHHAsT 000JI0OYKA. DHEPreTHUECKUE
YpOBHU, TIOTYPOBHU. ATOMHBIE OpOUTamH, s-, p-, d- aneMeHTbl. OCOOEHHOCTH pacmpeAeeHus] HMEKTPOHOB
10 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPHUTYpaIHs AaTOMOB.

[Tepuonuueckuii 3akoH u Ilepumonnueckas cucrema xumudeckux snemeHToB . M. Menneneena.
Ces3bp nepuoanyeckoro 3akoHa u llepuoanueckoit cucrembl xumuueckux 3neMeHToB [[. Y. Menneneesa c
COBPEMEHHOW TeOopuel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS CBOWCTB XMMHMUYECKUX 3JIEMEHTOB U
00pa3yemMbIX UMM TPOCTHIX M CIOXHBIX BEIIECTB IO TPYIIAM W IMEpHoAaM. 3HAYCHHE TMEePHOAMYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUECKash CBS3b. BHUIbI XMMHUYECKO# CBsI3M (KOBaJieHTHAsl HEMOJSpHAas U

noJjrsipHad, HWOHHAaA, MeTaJ’IJ’II/I‘-IeCKaﬂ). MexaHu3MbI 06pa3OBaHI/ISI KOBAJICHTHOM XHMHYECKOH CBS3H



(oOMeHHBIE W JTOHOPHO-aKLENTOpHBIM). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENLHOCTD.
Crenenp okucieHus. MIoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOIMCTBA BELLIECTB OT THUIIA KPUCTAJUIMUECKOHN PEIIETKY.

ITonsTue o nucnepcHbIX cuctemMax. VICTUHHbBIE U KOJUIOUMAHBIE pacTBOPbl. MaccoBas 10151 BEILIECTBA B
pacTBope.

Knaccudukanus Heoprannyeckux coenauHeHud. HoMeHknaTypa HEOpPraHMYeCKHX BEIIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEUIECTB, IPUHAJICKAIINUX K PA3TMYHBIM KJIaCCaM.

Xumunueckas peakuus. Krnaccupukanus XUMAYECKUX PEAKIM B HEOPraHMYECKOW U OpPraHudecKou
XUMHH. 3aKOH COXPaHEHMsI MAacChl BEILIECTB, 3aKOH COXPAaHEHUS M MPEBpAIlEHUs] YIHEPTHH NIPU XUMUYECKUX
peakuusx.

CkopocThb peakiuu, e€ 3aBUCUMOCTh OT pa3iauuHbIX (paxTopoB. OOpaTuMble peakiuu. XUMHUECKOe
paBHOBecHe. PaKTOPBI, BAUAIOLIME HA COCTOSHUE XUMUYeCKOro paBHoBecus. [Ipuniun Jle HlaTense.

Onexrponutudeckas auccouuanus. CuiabHbe U ciadble 3eKTponuThl. Cpena BOAHBIX PacTBOPOB
BEILIECTB: KUCJasi, HEUTpalbHasA, HEI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

DKcrepuMEHTANIbHbIE METOJbl M3yUEHHUs BEIIECTB M UX MPEBpAILlEHUI: JeMOHCTpaIus TaOuil
«llepuoguyeckas cucrema xumuueckux oanemeHtoB [l WM. MengaeneeBay, wu3ydeHHEe MOJEIEH
KPUCTANIMYECKUX PEIIETOK, HAOJIOJIEHUE W OMNHMCAHME JIEMOHCTPALMOHHBIX M JIaDOPaTOPHBIX OIBITOB
(pasnoskeHue MepoKCuaa BOAOPOJa B MPUCYTCTBUU KaTallU3aTopa, ONpeAesieHHEe CPe/ibl pACTBOPOB BEILIECTB
C MOMOIIIBIO YHUBEPCATILHOT'O UHIMKATOPA, PEaKIIMi HOHHOT'O 0OMEHa), MPOBEACHUE MPAKTUUECKOM paboThI
«BnusHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTH XUMUYECKON PEaKIIUN.

PacuérHsble 3amaun.

Pacuérel no ypaBHEHUAM XHUMHUYECKUX PEAKIIUI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM IIOHATHS «MacCOBas 10JIs BEIIECTBA.

Heopranuveckasi xumusi

Hemeramnsl. Ilonoxenne HemertamioB B llepuoaumyeckoil cucremMe XxuMHUeCKuUX 3iemeHToB [l .
MenzneneeBa U 0coOEHHOCTH cTpoeHus aromoB. ®dusnueckue CBOWCTBa HEMETAIOB. AJUIOTPONHUS
HEMEeTaJUIOB (Ha MpUMepe Kucaopoaa, cepol, pocdopa u yrieposa).

XWMHAYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEepbl, a30Ta, (ocdopa, yriaepona u
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIMX KHUCIOT, BOJOPOJHBIX COCIUHEHUN).

[IpuMeHeHre BaKHEUIINX HEMETAIJIOB U UX COCUHEHUIA.

Meraubl. [lonoxenune meramnoB B llepuoamdeckoi cucreme xumuueckux snemeHtos . .

MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI04eK aToMoB MeTayioB. OOmme ¢uznveckue
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cBoiicTBa MeTaju10B. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKUH sl HANIPSHKEHUHA METAIUIOB.

XHUMHYECKHE CBOMCTBA BAXKHEUILINX METANIOB (HATPHil, Kaluii, KanbIil, MAarHUM, aTFOMUHUM, LIUHK,
XpOM, JKeNEe30, MEIb) U UX COETUHEHUI.

O61ue criocoOsbl MmostydyeHus: MeTayyioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpAILEHUMN: H3Y4YEHHE KOJUIEKLIUU
«MeTtamibl M CIUIaBb», OOpa3llOB HEMETAJIOB, PELICHHE SKCIEpUMEHTANbHBIX 3ajiad, HaONIOJIeHHE W
ONMCaHHE JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX ONBITOB (B3aMMOJEHCTBHE THAPOKCHIA ATIOMUHHS C
pacTBOpaMu KUCJIOT U LIEI0YeH, KaueCTBEHHbIE PEAKIIMHY Ha KaTHOHBI METAJIIIOB).

PacuérHsble 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe HIIU
00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, Pacu€Thl Macchl (00BhEMA, KOIMUYECTBA BEIICCTBA)
IIPONYKTOB PEAKLUH, €CIIU OJHO U3 BEIECTB UMEET IPUMECH.

XuMHSA U )KU3Hb

Ponp xumun B 00€CIIeYeHNH IKOJIOTHYECKOM, YHEPreTHUECKON U MUIIeBOI 6€30MacHOCTH, Pa3BUTUU
MeaUIMHbI. [[oHATHE 0 HAyYHBIX METOJaX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKLUi.

ITpencraBnenus 00 0OIMMX HAYYHBIX IPUHIUIAX IPOMBIIUIEHHOTO OJTY4YEeHUs Ba)KHEHIINX BELIECTB.
YenoBek B MUPE BELIECTB U MAaTEPHAIIOB! Ba)KHEHIIINE CTPOUTENIBHBIE MaTEPHAIBI,
KOHCTPYKLMOHHBIE MaTepuabl, KPACKU, CTEKJIO, KEpaMUKA, MaTEPUAJIbI [l DJIEKTPOHUKH, HAHOMATEPHAJIbI,

OpraHMYEeCKHEe U MUHEpaIbHbIE YTOOPEHHUS.

XuMus W 300pOBBE YEIOBEKA: IPAaBWJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENApaToB, IpaBUIIA
0€30IacHOr0 UCIOIb30BAHUS IPENapaToB OBITOBOI XUMHUU B IOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXnpeaMETHBIX CBA3€H NMpU M3y4eHHH OOIIel M HeopraHudeckoil xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHATUH, TaK W IOHATHH,
SABJIAIOIINXCS] CACTEMHBIMM JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmrre ecTeCTBEHHO-HAYYHBIE MOHITHSA: HAYYHBIN (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTES,
KJaccu(uKanus, NepuoANIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHUE, SIBIICHUE.

®dusuka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PalMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUI YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETMUMHBI M €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knetka, opraHu3M, SKOCHCTEMa, Ouocdepa, Makpo - U MHUKPODJIEMEHTbl, BUTAMUHBI,
0OMEH BEIIIECTB B OpraHU3ME.

I'eorpadus: MuHEpasbl, TOpHBIE TOPO/IbI, NOJIE3HbIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorns: XUMHYECKas MNPOMBIIIJICHHOCTh, MCTAJLIIyprus, IMIPOU3BOACTBO CTPOHUTCIIbHBIX
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MaTepuajioB, CEIbCKOXO03SHCTBEHHOE MMPONU3BOACTBO, IIHUIICBAA IMPOMBINUICHHOCTD, q)apMaI_[eBTI/I‘{CCKaH
MNPOMBIINIJICHHOCTh, IMMPOU3BOACTBO KOCMETHUYCCKUX MPCIaparoB, MNPOU3BOACTBO KOHCTPYKIHOHHBIX

MaTCpHraIOB, SJICKTPOHHAA MIPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOUIMMHCS MPOTPaMM
cpeaHero oomuiero o0pazoBaHus (JMYHOCTHBIM, METAIIPEIMETHBIM M IIPpEAMETHBIM). HaydHo - MeTouueckoit
OCHOBOM ISl pa3pabOTKH MJIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpeHEero oOuiero oopa3oBaHus
ABJIAETCS CUCTEMHO-IEATEIbHOCTHBIN MMOAXOI.

B cooTBETCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYp€ JUYHOCTHBIX PE3YJIbTaTOB
OCBOCHMS TIpeaMeTa «XHMHUS» Ha YpPOBHE CpEIHEro ooOmero oOpa30BaHUsS BBIIEICHBI CIEAYIOIIHNE
COCTaBJISAIOLIHE:

OCO3HaHHE OOYYaIOIUMHCA POCCHUHCKOM TIpakJaHCKOM MISHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K O0YUYEHHUIO;

IeJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JTMYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH U
HMCTOPUUYECKUX TPAIUII 0a30BOI HAYKH XUMHUH;

TOTOBHOCTb U CIIOCOOHOCTH OOY4YaIOLIMXCSl PYKOBOJCTBOBATHCS B CBOEH N1EATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMHU, IPUCYILUMH LIEJTOCTHON CHUCTEME XMMUYECKOI0 00pa30BaHMs;

HAJIMYME TPABOCO3HAHUS HKOJOTHMYECKOW KYJIbTyphl M CHOCOOHOCTM CTaBUTh IEIM U CTPOUTH
KU3HEHHbBIE TUIAHBI.

JInuHOCTHBIE pe3yNabTaThl OCBOEHMS MpeaMeTra «XUMHs» JIOCTUTAIOTCA B €JUHCTBE Y4eOHOU H
BOCIIMTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C I'YMAaHHCTUYECKUMH, COLMOKYJIbTYPHBIMH, AYXOBHO -
HPaBCTBEHHBIMH LIEHHOCTSIMH U UJ€aJJaMH POCCHICKOTO I'Pa)XIaHCKOTO OOIIECTBa, IPUHATHIMU B OOIIECTBE
HOpMaMu M NpaBWJIAMHU TOBEJCHHS, CIHOCOOCTBYIOLIMMH IIpOlleCCaM CaMOIIO3HAHMS, CaMOpa3BUTUA U
HPaBCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOLIUXCS.

JIMuHOCTHBIE PE3yNbTAThl OCBOCHHS MpeaMeTa «XUMHs» OTpa)xarT CHOPMHPOBAHHOCTH OMBITA
MIO3HABATENIBHOM M MPaKTHYECKOW AEATENbHOCTH OOYyYaroIUMXcs IO pealu3alluu MPHHATHIX B OOILIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamxaaHcKoOro BOCHMTAHMA:

OCO3HAHMS O00YYAIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHUS K 3aKOHY U

MIPABONOPSIKY;
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MPEJICTABICHHUS] O COIMAIBHBIX HOPMAaxX W MPaBWJIaX MEXKINYHOCTHBIX OTHOIICHWH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPU CO3/aHUU YUEOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX M TO3HABATENIbHBIX 3aJa4, BHIMOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHUHUMATh MOTHBBI, HAMEPEHUsS, JIOTUKY M apTyMEHTBI JIPYTHX IPH
aHaJIM3e pa3IMyYHbIX BUJOB yUeOHOU NesSTEIbHOCTH;

2) MaTPHMOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEGHUS K HCTOPUYECKOMY M HAyYHOMY HACJICAUI0 OTCUYECTBEHHOM XHWMHH;
YBaXXEHHsI K MPOIlECCY TBOpYECTBA B OOJIACTU TEOPUHM M IMPAKTUUYECKOTO MPUMEHEHHS] XUMHUHU, OCO3HAHHS
TOTO, YTO JOCTHXKEHUS HAyKH €CTh  pe3yJdbTaT JUIMTENbHBIX  HAOMIOJACHHI, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOUCKOB, MIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpECa W TO3HABATEIIbHBIX MOTHBOB B TOJYYEHHWH W TOCJEAYIOMEM aHaiu3e WHGOpPMAIUU O
MEePEIOBBIX TOCTIKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOTIO BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CUTYAallUW, CBSI3aHHBIC C XUMHYECKHUMH SIBICHHUSIMH, W MPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U TIOCTYITKH CBOMX TOBAPHIIEH C MO3UIINI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHUE MOCEACTBUN ATHX MOCTYIKOB;

4) ¢opMHupoBaHHS KyJbTYPHI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3I0POBOT0 U 0€3011acCHOTr0 00pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U MICUXUUYECKOMY 3/I0pOBBIO;

coOMIoIeHNs TIPaBHII 0€30MacHOr0 OOpaIIeHHs C BElIeCTBaMU B OBITY, MOBCEAHEBHOW XM3HU U B
TPYAOBOM AEATEIBHOCTH;

MOHMMAHUS LEHHOCTU MPaBUJ MHIWBUIYAJbHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEIEHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAaHUs TIOCIIEJACTBHIA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHUS AIKOTOJIsl, HAPKOTUKOB,
KypeHus);

5) TpyaoBOro BOCIIMTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENIbCKON EATEIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U IPYTUX BUJAX JIESATEIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLMATIBLHON HANPABICHHOCTH (B
paMKax CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPaKTUUYECKOMY HM3Y4YEHHIO Tpodeccuil pa3iuyHOro poja, B TOM YHCIIe Ha OCHOBE

NMPUMCHCHUA TPCAMCETHBIX 3HAHUH 110 XHUMHH,
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YBaXEHHsI K TPYY, JIIOASIM Tpya U pe3yabTaTaM TPYAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIbHONH TpPAaeKTOpPHUH 00pa3oBaHus, Oymyiien
npodeccud W peanu3anid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00111eCTBa;

6) >PK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1IeTIECO00Pa3HOT0 OTHOIIEHHS K MPHUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHUS KM3HHU Ha
3emire;

MMOHUMAHHUS TII00ATEHOTO XapaKTepa YKOJIOTUISCKUX MPOOIIeM, BIMSHISI 3KOHOMUYECKHUX MPOIIECCOB
Ha COCTOSIHUE TIPUPOTHON U COIUAIBHOM CpeIbl;

OCO3HaHUsT HEOOXOAMMOCTH HCIIOJNIB30BAHMS JOCTHKCHHM XUMHH JUIS PEIICHUS BOIPOCOB
PaIMOHATIBFHOTO MTPUPOIONIOIBE30BAHNS;

AKTMBHOI'O HENPUATHS JCHCTBHM, NPUHOCSIIIUMX BPEI OKPYXKAIOIIEW MNPUPOJHON Cpene, YMEHUs
MIPOTHO3UPOBATh HEOJIArONpUATHBIE OSKOJOTHYECKHE TIOCIEACTBUS NPEINPUHUMAEMbIX JEHCTBUI U
MPeIOTBpAIIaTh UX;

HAJTMYUS Pa3BUTOTO IKOJOTUYCCKOTO MBIIIICHHS, YKOJIOTHYECKON KYJIbTYPHI, OMBITA JACSITCILHOCTH
9KOJIOTHYECKON HampaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MMH B TIO3HABATEIHLHOW, KOMMYHHKATHBHOM
U COLIMaJIbHOU MPAKTHKE, CTIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSATH HI€0JIOTUH XeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIIeCTBEHHON TTPaKTUKH;

MOHUMAaHUA CHEIU(PUKA XUMUU KaK HAayKH, OCO3HAHUA €€ poiu B (POPMHpPOBAHUM PAIOHATHHOTO
HAyYHOTO MBINUICHHS], CO3/IaHUU IIEJIOCTHOTO MpEICTaBIeHHsI 00 OKpYyKallleM MHpPE KaKk O €IUHCTBE
MPUPOJABI M YEIOBEKa, B IO3HAHWW MPHUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIEM COXPaHCHHUS
MIPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMHMM Ui COBPEMEHHOM UMBHUIM3alUu: B €€
T'YMaHUCTHYECKOW HAIMpPaBICHHOCTH W BAXKHOW PONHM B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KYJIbTYpHI,
pelIeHnH TI00ANBHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHUSI UYEIOBEUYECTBA - CHIPhEBOH, JHEPrEeTHYECKOH,
IMUIICBOW M JKOJOTHYECKOH OE30IMaCHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCIICYCHHH YCJIOBUW YCICIIHOTO
TpyJa U SKOJOTrH4ecKr KOM(DOPTHOM KU3HH KaXKJIOTO YieHa 00IEeCcTBa;

€CTECTBCHHO-HAYYHOW T'PAaMOTHOCTH: IMIOHUMAaHUS CYINTHOCTH METOJOB IO3HAHUWS, UCTIOJIL3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHUS /JIs aHalIM3a U OOBSICHEHUSA
SBIIGHUN OKPY’KAIOLIEr0 MHpa W TMPOUCXOMAIIMX B HEM HM3MEHEHHH, yYMEHHUs neiaTb OO0OOCHOBAaHHBIC
3aKJIIOUEHUs] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIONIUXCS MAHHBIX C LEJIbI0 MOTYYSHHsS] JOCTOBEPHBIX

BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHMS Ul pelleHHs NpolieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM JIESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENPEpHIBHOMY 00pa3oBaHUIO M CaMOOOpPa30BAHMIO, K AaKTHUBHOMY
MOJIyYEHHIO HOBBIX 3HAHUI 110 XUMHUH B COOTBETCTBUHM C )KMU3HEHHBIMU MOTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TPYy/a B pa3iMyHbIX cepax npodhecCHOHaIbHON AeATeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS YI€OHOTO MpeMeTa « XUMHs» Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMsI BKIIOYAIOT:

3HaYMMble U1 (OPMHPOBAHUSA  MHMPOBO33PEHHMsS]  OOYYAIOUIMXCS — MEXIUCLUIIMHAPHbIC
(MexnpeaMeTHbIe) OOIICHAyYHbIE TOHATHSA, OTPAXKAIOLIME IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cenn(UKy METOJOB TO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHS,
SBJICHUE, MpOIIeCC, CUCTeMa, HAyuyHbIM (aKkT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieioBaHue, HaOIr0IeHUe, U3MEPEHNe, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHbIE Yy4eOHbIe JEHCTBHUS (MIO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaromue ¢GopMHpoBaHWE (YHKIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHONH  KOMIIETECHIIMU
00y4aromuxcs;

CIIOCOOHOCTh 00yJaroLIUXCsl UCII0JIb30BATh OCBOEHHBIE MEXAUCLUITIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWA M YHUBEpcalbHble y4yeOHbIe NEHCTBHA B IO3HABATEIbHON M COLMAIBHOM
MIPaKTHKE.

MeranpenMeTHble  pe3yibTaThl  OTPaXKalOT  OBJAJACHUWE  YHUBEPCAJIbHBIMH  y4EOHBIMH
MI03HABATEIbHBIMHU, KOMMYHUKATHUBHBIMU U PETYJIATUBHBIMU IEHCTBHUSIMHU.

OBJaieHNe yHHBePCAJIbHBIMH Y4eOHbIMU O3HABATEIbHBIMH /1€ CTBUSIMM:

1) 0a3oBble JIoTHUYECKHUE AeiiCTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyalIU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OIIpeNeNIATh LEIH JESITENbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUU MX JOCTHKEHHS, COOTHOCUTh
Pe3yIbTaThl AEATEIBHOCTH C TOCTABICHHBIMU LIEIISAMHU;

UCIOJIb30BaTh TP OCBOCHUU 3HAHMH NPUEMBI JIOTMYECKOIO MBIIIICHHUS - BBIACIATH XapaKTEpHbIE
NPU3HAKU TOHATHH M YCTAaHABIMBATH MX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOLIUE MOHATHS IS
OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUI,

BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KJIacCU(UKAIIUH BEIIECTB U XUMHUECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUIMHHO-CIICJICTBEHHBIC CBSI3U MEKIY M3y4aeMbIMH SBICHUSIMU;

CTPOUTBH JIOTMUYECKHE pacCyXIeHHs (MHAYKTHBHbIC, J€AyKTUBHBIC, 10 aHAJIOTHH), BBISIBIATH

3aKOHOMCPHOCTU U MTPOTUBOPCUUSA B paCCMAaTPUBACMBIX SIBJICHUAX, (I)OpMy.]'II/IpOBaTL BBIBOABI U 3aKJIFOUYCHU A,
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MPUMEHSTh B TPOIECCe MO3HAHMS, HUCIIOJIb3yeMble B XMMHH CHMBOJUYECKHE (3HAKOBBIE) MOJENH,
npeoOpa3oBbIBaTh MOJICJIbHBIE TPEACTABICHUS - XUMUYECKUH 3HAK (CHMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XMMHUYECKOH pEaKkIUH - MPU PEHICHUH Y4eOHBIX MMO3HABATEIBHBIX W MPAKTUIECKUX
3aja4, MPUMEHSTh Ha3BaHHbIE MOJIENbHBIC TPEACTABICHUS MJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30Bble HCCIEI0BATEIbCKHE 1eliCTBUSA:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMUS BEIIECTB U XUMHUUECKUX PEAKITHIA;

(dbopMyIHpOBaTh LEIH M 3aJadd HCCIEAOBAaHUS, MCIIOIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
c(hOopMyJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 1Ji1 (POPMUPOBAHUS TUIIOTE3BI
IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJIETh HABBIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U TMPOBEICHHUS YUYCHHYECKUX SKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaOII0JaTh 3a XOJOM IHIPOIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (HOopMyIUpoBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTENBHO JOCTOBEPHOCTH pPE3yJbTaTOB
HCCJIEIOBaHMS, COCTABJIATH 0OOCHOBAHHBIN OTYET O MPOJIETAHHON paboTe;

nproOpeTaTh OMBIT YYCHHYECKOH HCCIICAOBATEILCKOW M TPOCKTHOW JEATEIIEHOCTH, MPOSIBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY TIOMCKY METOJIOB pELICHUS NPAaKTHUYECKUX 3aad,
PUMEHEHUIO PA3JINYHBIX METO/I0B MO3HAHUSL.

3) pabora c undopmaumeii:

OPHEHTUPOBATbCA B pa3IMYHBIX MCTOYHHKAX WHPOpPMANWU (HAy4HO-TIOMYJISIpHAs JIMTEparypa
XHUMHUYECKOTO COJIEp)KaHMs, CIIPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa), aHaIM3UpoBaTh HH(POPMAITUIO
pa3IMYHBIX BHAOB U (QOpM TMpEACTaBICHHs, KPUTHYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh U
HETPOTHBOPEUYHUBOCTH;

(bopMyIHpOBaTH 3alPOCHl M MPUMEHATH pa3IMYHBIE METONBI MPH MOHUCKE M 0TOOpe MH(OpMALNH,
HE00XOIMMOM IS BBIOJHEHUS YUEOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

PUOOPETaTh OMBIT UCIOIB30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U Pa3IUYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYI0 (OpPMY IpelcTaBleHHs] UHPOpMALUU (CXeMbl, rpaduKy,
auarpammbl, TaOJIHIIbI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAy4YHBIM S3bIK B KadyecTBE CpeACTBa NpU paboTe ¢ XUMHUYECKOH HH(pOpMalue:
NPUMEHSTh MEXMpeaMeTHble ((u3uueckue W MaTeMaTH4ecKHe) 3HaKu U CHMBOJBIL, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCTIOJIB30BATh U PEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

OBiajeHHne yHUBEpPCATbHBIMH KOMMYHHUKATHBHBIMHM 1efiCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ MAHWAlora W/WIW JUCKYCCHH,
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BBICKa3bIBaTh HJEH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBINOJIHEHUS MPeIIokKEeHHOM
3ajauu;

BBICTYyIaTh € IpPE3CHTAlUed pe3ysbTaTOB  I103HABATEIbHOM  JEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBIMOJIHEHUM XUMHUYECKOIO 3KCIEPHUMEHTa,
NPAaKTUYECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB M3yYaeMbIX BEILIECTB, PealH3aluy yuyeOHOro MpoeKTa u
(bopMyIHpOBaTh BHIBOABI IO PE3yJIbTaTaM IMPOBEAEHHBIX HCCIENIOBAHUNA MYTEM COTJIACOBAHUS TMO3WIMHA B
X0J1e 00CyX eHusI 1 0OMEHa MHCHHUSIMU.

OgiaieHHe YHUBEPCAJbHBIMY PeryJIATUBHBIMHU ICHCTBUSIMM:

CaMOCTOSITENIHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO ITO3HABATEIBHYIO IE€ATEIBHOCTD, ONPEAEIss €
LeNU W 3a7aud, KOHTPOJIMPOBAaThb U IO MEpe HEOOXOOUMOCTH KOPPEKTHPOBATh IPEIaraéMblii alrOpUTM
NeHCTBUIM NP BBIMOJHEHUU Y4YeOHBIX M MCCIEI0BAaTENbCKUX 3aJ1a4, BbIOMpaTh Hanbosee 3(PPeKTUBHBIH
CIOCO0 MX pelIeHUs ¢ y4ETOM MOITy4YEeHUsS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAaHaJIM3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenMeTHBIe pe3yabpTaThl OCBOEHUS Kypca « OpraHndyecKkas XUMHUsD» OTPaKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI O XUMHUUECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTHUHbBI
MUpa, POJIM XUMHH B TIO3HAHUM SBJICHUH NPUPOIBI, B HOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIMOHATBHOH TPAMOTHOCTH, HEOOXOIWMOW Ui pELIeHHs MPAaKTHYECKHX 3a7ad M SKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

BJIAJICHME CHCTEMOM XHMMYECKMX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJArarollue IOHITUS
(XMMHUYECKUIl ~ DJIEMEHT,  aToM, DJJeKTpOHHas  00OJloYkKa  aToOMa,  MOJEKYJa,  BaJEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKast CBsI3b, CTPYKTYpHast Gpopmyiia (pa3BEpHyTasi U COKpAIIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJSIpHbIA 00BbEM, YriepoaHbIN cKelleT, (YHKIHMOHANbHAS Ipylna, pajukall, U30Mepus,
M30MEpbl, TOMOJIOTUYECKUHA PsAZl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOA U a30TCOAECpXkAallUue COCIUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHHs); TEOPHUH U 3aKOHBI (TEOpHs
CTpOEHMsI opraHnueckux BemectBs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHMUS, JIEXKAIINE B OCHOBE IIOHUMAHUS IPUUNHHOCTU U
CHUCTEMHOCTH XHUMHUYECKUX SBJICHUH, (PAKTONOrMYEecKHE CBEJEHHMsS O CBOWMCTBAX, COCTaBe, IOJIY4YEHUU U
0€30IaCHOM HCHOJIb30BAHUU Ba)KHEHIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JEATEILHOCTH
4eJI0BEKa,

c(OPMHPOBAHHOCTE YMEHMH BBISABIATH XapaKTepHbIE MPHU3HAKM TOHATHH, YCTaHaBIMBATh MX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS NIPU OMMCAHUN COCTaBa, CTPOCHUS U MIPEBPALLCHUIM

OpraHNYeCKUX COCTUHECHUM;
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chOPMUPOBAHHOCTh ~YMEHHUIl  HCIONB30BaTh XUMHYECKYIO CHMBOJIMKY JJII  COCTaBIIECHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOW) (OpMyST OpPraHMYECKHUX BEIIECTB U
YpaBHEHUN XUMHUYECKHX PEAKIHMi, H3roTaBIMBaTh MOJCIA MOJEKYJT OpPraHUYEeCKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICIKHOCTh U3YUYCHHBIX OPTaHMYECKUX BEIICCTB
M0 WX COCTaBy W CTPOCHHUIO K OINPENEIEHHOMY KIIAcCy/TpyIIie COeAWHEHHH (YTIIEeBOIOPOJIBI, KUCIOPOI U
a30TCO/ICpXKAIINE COCJAMHCHHS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHMs), J1aBaTh WM Ha3BaHHs IO
cucremarnyeckoit Homenknarype (IUPAC), a Taxke NpUBOAWUTH TpUBUAJIbHBIE HAa3BaHUS OTIEIbHBIX
OpPraHMYECKUX BEIIECTB (ITHUIICH, MPOMUIIEH, alleTUJICH, STHICHTIIUKOIb, TIHIEepUH, GeHomn, Gopmanbaerus,
aleTanbJAeTU]l, MypaBbUHAsl KHCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJIOTa, CTEApUHOBAs KHCIIOTA,
TIF0K03a, (PpyKTO3a, Kpaxmal, MeJIIi003a, TIUIH);

c(OpPMUPOBAHHOCTh YMEHHUS OMPENENATh BHIbI XUMUYECKOW CBSI3W B OPraHUYECKHX COEIUHEHUSX
(omuHApHBIE U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH MTOJIOKCHHS TEOPUU CTPOCHHSI OPraHUIeCcKuX BemecTB A. M.
BytnepoBa st 00BsICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH COXPaHCHHUSI
MAaccChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (UBNYECKUE U XHUMHUYECKUE
CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, dTUJIECH,
MPOMUJICH, aneTuiieH, OyrtamueH-1,3, merunOyramueH-1,3, O€H30i1, METaHOJ, 3TAHOJ, ASTHUJICHTIUKOJb,
TIIMLEpHH, (EHOJI, aleTanblerull, MypaBbHHAas U YKCYCHas KHCIOTBHI, IJIIOKO3a, Kpaxmaj, LeJUII0J03a,
AMUHOYKCYCHasl ~KHCIIOTa), WUIIOCTPUPOBATh TI'EHETHUYECKYI0 CBSI3b MEXIy HUMH  YPaBHEHHUSIMH
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HWCTOYHHKU YIIJIEBOJOPOIHOTO CHIPbS (HE(TH,
MIPUPOJIHBIN Ta3, yroib), CIIOCOOBI UX MEePEPa0OTKH U MPAKTUIECKOE TPUMEHEHHE TPOAYKTOB NIepepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHHSI IO XUMUYECKIUM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOIHOTO BEMIECTBA WJIM TMPOMYKTAa PEAKIMH 1O H3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHU BJIa/I€Th CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOIO IMO3HAHUS,
UCIONb3YEMBIX B XHMHUU TPU HM3YyUYEHUU BEIIECTB M XHUMHUYECKUX SIBIICHUH (HaONtoleHue, HU3MepeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE), UCIIOJIB30BATh CUCTEMHBIC XUMHUYECKHUE 3HAHUS /ISl IPUHSTHUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh yMEHHUH COONIOJATh TMpaBWJIa TOJIb30BAHUS XHMHYECKOW TMOCYyJI0H |
1abopaTopHBIM 00OpYIOBaHMEM, a TaKKe IMpaBwia oOOpalleHuss C BElIeCTBAMH B COOTBETCTBHH C

HHCTPYKIUAMMU 11O BBITIOJIHCHUTIO na60paTopHHx XUMHNYCCKHUX OIIBITOB,
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c(hOpMUPOBAHHOCTh YMEHUU IJIAHHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHMYECKUX BEILIECTB NPU HArpPEBAHMHU, MOJTYYEHHE ITHJIEHA M U3YyYEHHUE €ro CBOMCTB, KauECTBEHHBIC
peaKkluyu OpraHUYECKUX BEILECTB, JAEHATypalus OENKOB IMpPH HAarpeBaHWUHU, I[BETHbIE PEAKIUH OEIKOB) B
COOTBETCTBUM C MpaBUJIAMU TEXHUKH O€30MaCHOCTH MPH OOpallleHWH C BEUIeCTBAMH M JIaOOpaTOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO AKCIEpPUMEHTa B (opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX PeakUuil 1 (HOpPMyITUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAJIU3UPOBATH XUMUYECKYI0 MH(OPMAIIHIO,
MOJTy4aeMyo U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBa MaccoBOM MHGpopmaiuu, MHTepHET U APYyTHUX);

c(OPMHPOBAHHOCTh YMEHHUI COOIOAATh MpaBUia SKOJOTMYECKH LEIeco00pa3HOro IMOBEIEHHS B
OBITY U TPYZOBOH JEATEIBHOCTH B IENISAX COXPAHEHUS CBOETO 3/I0POBBS I OKPYIKAIOIIEH MPUPOTHON CPEJIbI,
OCO3HaBaTh OMNACHOCTh BO3ICHCTBHS Ha >KUBbIE OPTraHU3Mbl OINpPEAENEHHBIX OPraHUYECKUX BEILECTB,
noHumasi cmbica nokazatens [1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIICHHS] U MPEeIOTBPALICHUS UX
BPEAHOIO BO3JCHCTBYSI HA OPraHU3M Y€JIOBEKa;

Uil 00y4aroImuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHU 370POBBSI: YMEHHE MPHUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYTIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

JUIA CJETbIX U CIA0OBUASIINX OOYYAIOMIMXCS: YMEHHUE UCIONIB30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o6o3Hauenuit JI. bpaiiist i 3anmucu XuMUYecKux Gopmy.

11 KUIACC

[TpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHn4ecKas XUMUSD OTPaKaIOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA: O XUMUYECKOM COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI
MUpA, POJIM XUMHUHU B TIO3HAHUM SIBICHUH NPUPOAbI, B (GOPMUPOBAHUM MBIIUICHUS U KyJIbTYphl JIMYHOCTH, €&
(YHKIMOHATBHONH TPAMOTHOCTH, HEOOXOAWMOW Ui pPEIICHHS MPAaKTHYECKUX 3aJad U IKOJOTHYECKH
000CHOBAaHHOT'O OTHOILEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpeie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJIAralOlIUE TMOHITHUS
(XMMHUYECKUIl 3JIEMEHT, aToM, M30TOI, S-, P-, d- PJIEKTPOHHbIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJIApHBIA  00BEM, BaJICHTHOCTh, 3JEKTPOOTPULATENBHOCTb, CTENEHb OKUCICHUS, XUMHUYECKas CBA3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYecKas, BOJOPOJHAsA), KpUCTAUIMUECKas pEIETKa, TUIBl XUMHUYECKUX
peakuuii, pacTBOp, BJIEKTPOJUTBHI, HEINEKTPOIUTHI, SJIECKTPOIUTHYECKAs [IUCCOLUALNSA, OKHCIHUTEb,
BOCCTaHOBUTENb, CKOPOCTb XMMMUYECKON pEakluu, XMMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOPHs
AJIEKTPOJIUTUYECKON Auccouuranuu, nepuoandyeckuil 3akon [[. M. MenpaeneeBa, 3aKOH COXpPaHEHHUS MACChI
BEILIECTB, 3aKOH COXpPAHEHHUS W MPEBpAIllEHUS SHEPIrUU IMPU XUMHUYECKHX peakUusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUME B OCHOBE MIOHUMAHUS IPUUYUHHOCTU U
CHUCTEMHOCTH XWMHUYECKUX SIBJIICHUH, (DaKTOIOrHYecKHe CBEJCHHUS O CBOWCTBAX, COCTaBE, MOJYYEHUH H

0e30IMaCHOM HCIT0Ib30BAaHUH BaXKHEHUIIIHNX HCOPraHNYCCKUX BCIUICCTB B 6I>ITy n HpaKTHHGCKOﬁ ACATCIIbHOCTHU
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4eJI0BEKa;

C(OPMHPOBAHHOCT YMEHMH BBISBIATh XapaKTepHbIe MPHU3HAKU MOHATUH, YCTAHABIMBAaTh HX
B3alMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOUIME IMOHATHS NPU ONUCAHUM HEOPTaHWYECKUX BEIIECTB M UX
IIPEBPALLEHUM;

c(OPMHPOBAHHOCTh YMEHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY Ul COCTaBJICHHS (OpMyI
BELIECTB U ypPAaBHEHUH XUMHUYECKHX peakuui, cucremarndyeckyro HomeHkinarypy (IUPAC) u TpuBuanbHble
Ha3BaHMSI OTJEJIBbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIi a3, yIJIeKUCIbIi ra3, aMMuak, raiméHas U3BecTb,
HeramniéHasi U3BeCTb, MUThEBas COJia, MUPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUH ONpeAeNsTh BaJEHTHOCTb W CTENEHb OKHUCICHUS XHMHUYECKHX
AJIEMEHTOB B COEAMHEHHUSAX PA3JIMYHOTO COCTaBa, BHUJ XHMHUYECKOM CBSI3M (KOBAJEHTHAsl, WOHHa,
MeTaJlJIn4yecKasi, BOJIOPO/HAsA) B COEAMHEHHUAX, THI KPHUCTAJUIMYECKOM PpEmETKH KOHKPETHOI'O BEIEeCTBa
(aTomHasi, MOJIEKYJISIpHAs, MOHHAs!, METAINIMYECKas), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHMI;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATh NPUHAIJIECKHOCTh HEOPTaHMYECKHUX BEUIECTB IO HX
COCTaBy K ONpelelEHHOMY Kiaccy/Tpymre COEIUHEHHMH (IIPOCThI€ BEIIEeCTBAa - METAJIbl U HEMETaslIbl,
OKCH/[Ibl, OCHOBAHUSI, KUCIOThI, aM(pOTEpHbIE THIAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CMbICI Hepuoaudeckoro 3akona JI. M. MenneneeBa u
JIE€MOHCTPHPOBATD €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIH;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XUMHYECKHX
anemeHToB 1-4 nepuonos Ilepuonnueckoii cucrembl XuMHuecKkux 351eMeHToB J[. 1. MenaeneeBa, ucnoiyp3ys
IIOHSITHS «S-, p-, d-3IIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COEIMHEHUH IO MepuojaM M rpymmiam
[lepnonnueckoi cucteMsl XUMUYECKUX 31eMeHTOB []. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUHM XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOpPraHMUYECKUX BELIECTB PA3IMUHBIX KJIACCOB, OATBEPKAATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKIY
HEOpPraHMYECKUMH BEUIECTBAMU C TOMOLIbIO0 YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

C(OPMHUPOBAHHOCTb YMEHHs KJIACCU(PULIUPOBATh XUMHUECKUE PEAKIMM IO PA3JIMYHBIM MPU3HAKAM
(4ucity ¥ COCTaBy pearupyrouux BEeLIeCTB, TEMI0BOMY 3(h()eKTy peakluu, U3MEHEHUIO CTEeTEeHell OKUCIeHUs
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLUH, YUACTHIO KaTalIu3aTopa);

Cc(OPMHPOBAHHOCTh YMEHHU COCTABISTh YypPaBHEHHS pEAKIUl pPA3IUYHBIX THUIIOB, TIIOJHBIE |
COKpAaIllEHHbIE YPABHEHUS peaKlUil HOHHOrO 0OMEeHa, yUUThIBAsl YCIOBUS, TP KOTOPBIX 3TH PEAKLIUU HIYT
710 KOHIIa;

c(OPMHPOBAHHOCT YMEHHMH MPOBOJUTH PEAKLUHU, MOJITBEPXKAAIOLINE KadeCTBEHHBIH COCTaB

PA3JIMYHBIX HCOPraHMYCCKUX BCIICCTB, paCIIO3HABATh OIILITHBIM HyTéM HOHBbI, IPUCYTCTBYIOIIUC B BOJAHBIX
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pacTBOpax HEOPraHUYECKUX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PAaCKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUil
IIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKLui;

c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKUU OT Pa3IMYHBIX
(bakToOpoB; XapakTep CMEIICHHS XMMHYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JAEHUCTBUS
(mpuniun Jle Hlatense);

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHMHUYECKHE MPOLECCHI, JIeXKallue B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHsI CEPHOM KUCIOTHI, aMMHaKa, a Takke c(OPMUPOBAHHOCTh MPEJCTaBICHUN 00
O0IIMX HAYyYHBIX MMPUHIUIAX M 9KOJIOTHYECKUX MPpodiieMax XUMUYECKOTO MPOU3BOCTBA;

c(OPMHPOBAHHOCTH YMEHUH MPOBOJUTH BBIYMCICHUS C WCIOJIH30BAHUEM MOHSATHS «MaccoBas OIS
BEIIECTBA B PacTBOpPE», OObEMHBIX OTHOIIEHMH ra3oB MpPU XMMHUYECKHUX pPEaKIMsIX, Macchl BELIECTBA WIIU
0o0BbEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYacTBYIOIIUX B
peakiMy BEIIeCTB, TEIUIOBOro 3(@dekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB,
MIPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(hOPMHUPOBAHHOCTh yMEHUW COOJIOJATh TpaBWIa TOJB30BAHUS XUMHUYECKOW TIOCYIOM W
1abopaTopHBIM 00OpYJIOBaHMEM, a TaKKe IMpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBHIMOJHATH XMMUYECKHNA SKCIIEPUMEHT (pa3ioKeHue
MEPOKCUA BOJOPOAA B NMPUCYTCTBUU KaTaJIM3aTOPa, ONPENEICHNUE CPEbl pACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO WHIMKATOPA, BIUSHUE PA3UYHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOM peaKkiuu, peakiuu
MOHHOTO0 OOMEHa, KaYeCTBEHHbIE peakIMM Ha Cyib(ar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATUOH aMMOHUS,
pELIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «MeTaisl» U «Hemeramibn) B COOTBETCTBUM C IIPaBUIIaMU
TEXHUKU 0€30IaCHOCTH MpHU OOpAIEHUH C BEIIECTBAMM U JIAOOpaTOPHBIM O0OpYIOBAaHUEM, MPEICTABIATh
pe3yNbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (OpME 3almuCH YpPaBHEHUIl COOTBETCTBYIOLIUX pEakUuid u
(bopMyIMpOBaTh BBIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHAJIM3UPOBATH XMMUYECKYI0 HHPOPMALHUIO, TIOITyIaeMyIO
U3 pa3HbIX UICTOYHHUKOB (CpeCTBa MACCOBOM KOMMYHHUKaIMK, IHTEpHET U IpyTrux);

c(OpPMUPOBAHHOCTh YMEHUU COOJIO/IATh TMpaBUJIa SKOJOTHYECKH II€JIeCO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOH AEATEIBHOCTH B LENISAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOLIEH MPUPOAHOI Cpebl,
OCO3HaBaTh OINACHOCTb BO3JCHCTBUS Ha JKHUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHUMAs CMBbICI
nokazarenss [IJIK, mosicHATP Ha mnpuMmepax crnocoObl YMEHBIIEHUS M NPEJOTBPAIICHUS HUX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

e 00y4aromuXcst ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3]I0POBbS: YMEHHE HNPUMEHSTH 3HAHUSA 00

OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUSA BCIICCTB U XUMHNYCCKUX HBHCHHﬁ;
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I CIICIIBIX U CJ'Ia6OBI/I)15{IJ_II/IX 06yqa}0uu/1xcs[: YMCHUEC HUCIIOJIB30BATh penbe(bHo -TOYCUYHYIO CUCTCMY

o6o3nauenuit JI. bpaiiist i 3anmucu XuMUYecKuX GopMyI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB 4 TeM KoM4ecTBO 4aCOB JJ1eKTPOHHBIE (LU (pPPOBBIE)
NporpaMmmal Bcero Kontpoabnbie | IlpakTuueckue | 00pasoBaTebHbIe pecypehl
padoTbI padoTbI
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHM4YecKOM XMMUH
1.1 Ipeamer opranudeckoit xumun. Teopus | 3 0 0 bubnoreka
CTPOEHUS OPTaHUYECKUX COETMHEHHN A. LOK https://myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3 0 0
Pazpea 2.
Yraesoaopoasl
2.1 [IpenenbHbIE YIII€BOAOPOABI — AJNKaHBI 2 0 bubimoreka
[{OK https://myschool.edu.ru/
2.2 HenpenenbHbie yrieBogOpOIbI: aTKEHBI, 6 0 buobnmmoreka
aJIKaJME€HbI, aJTKHHBI [{OK https://myschool.edu.ru/
2.3 Apomartnyeckue yrieBo10poibl 2 0 bubinoreka
[{OK https://myschool.edu.ru/
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2.4 [IpupoaHbIe UCTOYHUKY YTIEBOIOPOIOB 3 bubimoreka
U UX nmepepadoTka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Paszpnen 3.
Kuciopojacoaepxaiiue opranndeckue coeJuHeHUs
3.1 Cnuptsl. Oenon 3 bubimoreka
00IIOK https://myschool.edu.ru/
3.2 Anbpaerumpl. 7 bubnuoreka
Kap6oHOBbIE KHCIIOTHI. [{OK https://myschool.edu.ru/
CrnoxHuble 3(upbl
33 YrieBonsl 3
Hroro no pazneny 13
Pa3nen 4.
A3oTcojepKanue Oprannyeckue coeTuHEeHns
4.1 AMMHEL 3 bubnunoreka
AMUHOKHCIIOTBHI. LIOK https://myschool.edu.ru/
benku
Hroro no pazueny 3

Pa3pea 5.
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BbicokoMoIeKyIsIpHBIE COeTHHEHUSI

5.1 [TnacTMacchl. 2 0 bubnnoreka
Kayuyku. ITOK https://myschool.edu.ru/
Bosokna
Hroro no pazneny 2 0 0
OBIIEE KOJJMYECTBO YACOB TIO 34 2 1
[TPOIT'PAMME
11 KJIACC
KoJsmn4yecTBo yacoB
HaumeHoBaHue pa3aesi0B M TeM DyiekTpoHHbBbIE (LU (POBHIE)
Kourpoabubie | IlpakTuyeckue
Ne i/ NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
0 0
Crpoenue aromos. [lepuoanueckuii 3akoH
bubnmnoreka
1.1 u [lepuoamueckas cucTeMa XUMHUIECKUX 3
snementos JI, . Merzeneesa LIOK https://myschool.edu.ru/
Crpoenue Bemectra. MHOrooOpaszue 0 0 BuGmmoTeKa
1.2 4
BCIICCTB [IOK https://myschool.edu.ru/
1.3 XUMHUYECKUE PEAKITUN 6 1 0 bubnmnoreka

25



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

LIOK https://myschool.edu.ru/

Hroro no pazaeny 13
Pasnen 2. Heopranuveckasi xumust
bubiaroreka
2.1 Mertanibl 6 LIOK https://myschool.edu.ru/
bubimoreka
2.2 Hewmeramnst 9 [{OK https://myschool.edu.ru/
C bubiaroreka
BsI3b HCOPIrAaHUYECKHUX U OPIaHUYCCKUX
2.3 2 L{OK https://myschool.edu.ru/
BEIIIECTB
Hroro no pazneny 17 1
Paznen 3. Xumus u Ku3Hb
bubnnoreka
3.1 XUMUSA U KU3Hb 4
LIOK https://myschool.edu.ru/
0
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 y

I[TPOIT'PAMME
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INHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KoJIH4ecTBO YACOB DJIeKTPOHHbBIE N (ppoBbIE
Ne Jara
KonTponbnbie | IIpakTnyeckue o0pa3soBaTe/ibHbIE pecypehl
n/n Tema ypoka Bceero H3y4YeHHst
padoThI padoThI
[IpeaMer opraHUYEeCKON XUMUH, €€ 0 0
bubnnoreka
BO3HMKHOBCHUE, Pa3BUTHE U 1
L{OK https://myschool.edu.ru/
3HAUYCHHUE
Teopusi CTpOEHHs OPraHUYECKUX 0 0
. N bubanoTexa
coequHennii A. M. bytiieposa, e€ 1
[{OK https://myschool.edu.ru/
OCHOBHBIE TTOJIOKCHUS
I[Ipencrasienue o KnaccupuKayuu 0 0
OpPraHMYECKHX BEIICCTB.
bubnuoreka
Homenknarypa (cucremarndeckas) u 1
[{OK https://myschool.edu.ru/
TPUBUAIIbHBIC HA3BAHUS
OpPraHUYECKUX BEILECTB
AJIKaHBI: COCTAB M CTPOEHHUE, 0 0 BHGOTeKA
. 1
TOMOJIOTUYECKUH PsAJL LIOK https://myschool.edu.ru/
MeraH u 5TaH — npocTeinme 0 0 BHGmoTeKa
1
NPEJICTaBUTEIN AJIKAaHOB L{OK https://myschool.edu.ru/
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AJIKEHBI: COCTaB U CTPOCHHUE,

bubnuoreka

6 .
CBOMCTBA [{OK https://myschool.edu.ru/
DTHIICH U MIPONUJICH — MPOCTCHUIITHE BHGIHOTEKA
7
HpCACTaBUTCIIN aJIKCHOB [{OK https://myschool.edu.ru/
[TosrydeHue STUIICHA U N3yYEHUE €T0 BU6IMOTEKA
8 .
CBOUCTB LTOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u
9 meTunoytanuen-1,3. [lomyuenue bubmmorexa
LIOK https://myschool.edu.ru/
CHHTETHUYECKOTO KaydyKa H Pe3HHbI
AJKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJIOTHUSCKHU PSII. BubIMoTeKa
10 NI
AneTHIICH — MPOCTCHIIHi L1OK https://myschool.edu.ru/
MPEJICTABUTEb AJIKHHOB
Berumcnenus mo ypaBHEHHUIO BU6IMOTEKa
11 .
XUMHUYECKON peaKINU LTOK https://myschool.edu.ru/
. ApeHbI: 6eH301 U TOTYyOl. burbmorexa
TOKCHYHOCT aPEHOB L{OK https://myschool.edu.ru/
['enernueckas CBA3b yrieBOAOPOIOB,
bubnuoreka
13 MPUHAISKANINX K Pa3THYHBIM
[{OK https://myschool.edu.ru/
KJIaccam
14 [IpupoaHbIe HCTOYHUKHI bubroreka

28



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YIJIEBOAOPOJOB: MPUPOAHBIN a3 U
MOy THBIE HEPTSHBIE ra3bl, HEPTH U

MPOIYKTHI €€ mepepaboTKu

LTOK https://myschool.edu.ru/

[IpupoHbIE HCTOYHUKH

YTJIEBOIOPOAOB: MIPUPOAHBIN ra3 u

bubnmoreka

15
0Ny THBIC HEPTSAHBIC rasbl, HeQTH 1 L{OK https://myschool.edu.ru/
IPOAYKTHI €€ nepepaboTku
KontponbHas paboTa no paszaeny «Y BubIHOTEKA
16
TJIEBOAOPOJIBD» [{OK https://myschool.edu.ru/
[TpenenpHBIC OTHOATOMHBIE CITUPTHI:
buGnmoreka
17 METaHOJ U 3TaHoil. BogopoaHas
LIOK https://myschool.edu.ru/
CBSI3b
MHoroaToMHbI€ CIIUPTHI: Bubimorexa
18
STUJICHTTTUKOJIb U TTULCPHH L{OK https://myschool.edu.ru/
DEHOJI: CTPOCHUE MOJIEKYJIBI,
bubnnoreka
19 ¢bu3nUecKkrne 1 XUMHYECKHE
. L{OK https://myschool.edu.ru/
CBOWCTBA, MPIMEHEHHE
Anpreruast: GopManbaeTua u BubimoTexa
20
aleTaibAeTu. ALIETOH [IOK https://myschool.edu.ru/
OnHOOCHOBHBIE NIPE/IEIbHBIE Bubmorexa
21

KapOOHOBBIE KMCIIOTHI: MypaBbHHAS

L{OK https://myschool.edu.ru/
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U yKCyCHasl

[TpakTrueckas padora Ne 2.

. . bubnmoreka
o) «CBoiicTBa pacTBOpa YKCyCHOU
[{OK https://myschool.edu.ru/
KHUCJIOTBD)
CreapuHOBas 1 OJICMHOBAS KUCJIOTHI,
buboreka
73 KaK MPEJCTaBUTEIN BBICIITUX
L{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
Mpbuta Kak COJIH BBICIITUX
bubimoreka
24 KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
. [{OK https://myschool.edu.ru/
neiicTBre
CrnoxHbie 3pupbl Kak TPONU3BOIHBIE
bubaroreka
25 KapOOHOBBIX KUCHOT. ['maponus
[{OK https://myschool.edu.ru/
CJIOKHBIX 3(prpoB
2 JKupsl: ruaponus, npuMeHeHHe, Bu6IHOTEKA
Grosoruueckas pojb KUPOB L{OK https://myschool.edu.ru/
VYTeBoIbl: cOCTaB, Kilaccu(uKarms.
. _ bubnmoreka
27 Bakueiiiue npeacTaBuTeNu:
[{OK https://myschool.edu.ru/
TIII0K03a, PpyKTO3a, caxaposa
» Kpaxman u nemirono3a kak BuGIHOTeKA
[IPUPOAHBIC OJIUMEPBI [{OK https://myschool.edu.ru/
29 KoHnTtponbHas pabota 1o pasueny bubaroreka
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«Kucnopoaconepxarniue

OpraHNU4YCCKUC COCAUHCHU D

LTOK https://myschool.edu.ru/

OOm1ast XapaKTepUCTHKA

buommoreka
30 a30TCcoepKAIIUX OPTraHUYECKUX 1
. [{OK https://myschool.edu.ru/
COEINHEHUN
buommoreka
31 AMUHBI: METHJIAMUAH U aHWINH 1
L{OK https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM(poTepHbIe
OpraHUYeCKHE COCTUHEHUS, UX
buommoreka
32 OMOJIOTMYECKOE 3HAYECHHE. 1
[{OK https://myschool.edu.ru/
[Tentunel. benku kak npupoaHsie
BBICOKOMOJICKYJIIPHBIC COCTUHEHUS
OCHOBHBIE TOHATHS XUMAU BH6IOTeKA
33 . 1
BBICOKOMOJICKYJIIPHBIX COCTUHEHHUI [HOK https://myschool.edu.ru/
OCHOBHBIE METOJIbI CUHTE3A
. bubimoreka
34 BBICOKOMOJICKYJIIPHBIX COSTUHEHU. 1
[{OK https://myschool.edu.ru/
[TnacTMacchl, KayqyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 4

I[TPOTPAMME
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11 KJIACC

KoanuyecTBO 4acos

JeKTPOHHBbIE HU(POBHIE

Ne Jlara
Kontpoabubie | IlpakTuueckue 00pasoBaTe/IbHbIE PecypChl
n/n Tema ypoka Bcero U3y4eHHust
padoThbI padoThbI
XUMHUYECKUH 3JIEMEHT. ATOM. 0 0 bubnmoreka
1
DneKTpoHHask KOH(UTypaIHsi aTOMOB [{OK https://myschool.edu.ru/
IMeproauuecKuii 3aKOH 1 0 0
[Iepnoanueckas cucrema
XMMUYECKUX d1eMeHToB 1. 1. BubmnoTexa
1
Menneneesa, ux cBsb LIOK https://myschool.edu.ru/
COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHMS CBOWCTB 0 0
XUMHUYECKHX JJIEMEHTOB H UX
COCJIMHEHMI 10 TpyInnam u
bubiroreka
nepuoiaM.3HaueHUE MEPUOIUYECKOro 1
[{OK https://myschool.edu.ru/
3aKOHA U CUCTEMBI XUMHUICCKUX
snemenToB [[.M1. Menaeneena B
pa3BUTUU HAYKH
Crpoenue BenecTsa. X MMHYECKast 0 0 T .
n 1
CBA3b, €€ BU/IbL, MCXaHU3MBI LIOK https://myschool.edu.ru/
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06p3,30BaHI/I$I KOBAJICHTHOM CBSI3U.

Bopopoanas cBsi3b

BanenTtHocTs.
DIEeKTPOOTPULIATENBbHOCTh. CTeNeHb
okucienus. Bemecrsa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO

CTPOCHHA

bubamnoreka

[{OK https://myschool.edu.ru/

[lonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUTOUIHBIE PACTBOPBI.

MaccoBasi 107151 BEIIeCTBa B pacTBOPE

bubnmmoreka

L{OK https://myschool.edu.ru/

Knaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTMHCHHM.
I'eneTnyeckas CBSI3b
HEOPraHMYECKUX BEIIECTB,

PA3JINIHBIX KJIACCOB

bubnnoreka

[{OK https://myschool.edu.ru/

Knaccudukanmst Xumuaeckux
pEaKIUii B HEOPTAaHUYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXPaHEHHUS MACCHI BEIIECTB; 3aKOH
COXpaHEHHUSI U TpeBpaleHus

OHEPIUM IMpU XUMHUYCCKUX pCaKIHAX

bubnmmoreka

[{OK https://myschool.edu.ru/
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CxkopocTts peaknuu. O0paTumble

bubnuoreka

9
Brusiaue pa3nuaabix pakTopoB Ha BubIMoTeKa
10 .
CKOpPOCTb XUMHYIECKOU PCaKIINH [{OK https://myschool.edu.ru/
DNEKTPOIUTHYECKAS TUCCOIIUAIUS.
[TonsTHE O BOJOPOTHOM TIOKA3aTEINe
bubnroreka
11 (pH) pactBopa. Peakuinu noHHOTO
[{OK https://myschool.edu.ru/
oOMeHa. ['uapoian3 opraHMuecKux u
HEOPraHMYECKUX BEIIECTB
OKHUCITUTETEHO-BOCCTAHOBHUTEITBHBIC
bubnroreka
12 peakuun. [lonsarue 06 snexTponnse
. L{OK https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJEit
KonTponbhas paboTa o pazzaeny BUGIHOTEKA
13
«Teopernyeckue OCHOBBI XUMUN [IOK https:/myschool.edu.ru/
MerTansl, UX TOJOKEHUE B
IIepuonuueckoii cucreme
XUMHYECKHX 31eMeHToB /l. U. BHGIMOTEKA
14
Menzeneesa 1 0co0eHHOCTH LIOK https://myschool.edu.ru/
cTpoeHus aromoB. O0miue
dbuznyecKre CBONCTBA METAIIIIOB
15 CrmuiaBbl METAJLIOB. bubnroreka
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DJIEKTPOXUMHUYECKUH PSJT

HaprI)KeHI/If/’I MCTaJI1JI0B

L{OK https://myschool.edu.ru/

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX

METaJUIOB (HATPUM, KA, KaJbIIUH,

bubnmmoreka

16 . .
MarHui, alFOMUHAN) 1 UX L{OK https://myschool.edu.ru/
COEIMHEHNN
| XHUMHUYECKHE CBOWCTBA XpOMa, MEITH BHOIMOTEKA
7 .
1 X COCIMHECHNUN [{OK https://myschool.edu.ru/
s XUMUYECKUE CBOMCTBA IIMHKA, BHGIMOTEKA
JKEJIe3a U UX COCIMHECHUU [{OK https://myschool.edu.ru/
[IpakTuueckas padbora Ne 2.
bubnroreka
19 "Pemenue skcriepuMeHTaIbHbBIX 3a/1a4
0 Tente «MeTamiE" L{OK https://myschool.edu.ru/
Hewmertaibl, ux mojio)keHUE B
IIepuoanueckoii cucreme
bubimoreka
20 XUMHUYECKHX d1eMeHTOB /1. 1.
MeHIEIIeeRa 1 OCOGCHHOCTH L{OK https://myschool.edu.ru/
CTPOCHHSI aTOMOB
®u3nyecKre CBOKMCTBA HEMETAIIOB.
bubnroreka
71 AJnoTponusi HeMeTaJIoB (Ha

nmpuMepe KUCIopoa, cepsl, hocdopa

LIOK https://myschool.edu.ru/
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U yriepoa)

XUMHUYECKUE CBOKCTBA I'aJION€HOB, BuGIHOTEKA
22 .
CCPhI U UX COCTUHCHUH [{OK https://myschool.edu.ru/
XUMHUUYECKUE CBOMCTBA a30Ta, BubIHOTEKA
23 .
docopa 1 uX COeAUHEHUH [{OK https://myschool.edu.ru/
XUMHUUYECKUE CBOMCTBA YIIIEPOAa, BuGmorexa
24 .
KPpEMHHA U X COCTMHCHHH [{OK https://myschool.edu.ru/
IIpuMenenue BaXKHENIIUX BuGimorexa
25 .
HEMCTAJIJIOB ¥ X COCIMHCHUN L{OK https://myschool.edu.ru/
0O000111eH1E U cUCTEMATHU3 AU
3HaHui o TeMe «Hemeranmb».
bubnroTeka
26 Brruucnenust mo ypaBHeHUSIM
. L{OK https://myschool.edu.ru/
XUMHUYECKHX PEaKIHi 1
TEPMOXHUMHUECKHUE PACUETHI
«Pemenue sKCriepUMEeHTaIbHBIX BubImoTeKa
27
3aja4 no Teme "Hemerasmisr"» L{OK https://myschool.edu.ru/
b KonTtponbHast pabora no remam bubnuoreka
«Metamne» u «Hemeramib [{OK https://myschool.edu.ru/
Heopranunueckue u opranndeckue
bubnmoTeka
79 kucnotel. Heopranmueckue u

OpPraHn4CCKUC OCHOBAHUA

L{OK https://myschool.edu.ru/
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AmpoTepHbIe HEOPraHUYECKHE U
OpraHMYECKHUE COETUHEHUS. BuomoTexa

30 ['eHeTHYeCKas CBA3b HECOPTAHNYECKUX ! LIOK https://myschool.edu.ru/
U OPraHMYEeCKUX BEIECTB
Posib xumun B oGecrieueHnn
9KOJIOTMYECKOH, SHEPreTHYeCKON 1 BuoOIHoOTEKA

31 MUIIEBON 0€301MaCHOCTH, Pa3BUTHH ! LIOK https://myschool.edu.ru/
MeTULIUHBI
[IpencraBnenus 00 0OMUX HAYIHBIX

32 HPUHIMIAX IPOMBIIUIEHHOT'O 1 bubmmoreia
NOJIY4YEHHUs] B)KHEHIIINX BEIIECTB HOK hutps://myschool.edu.ru/
UYenoBek B MUPE BELIECTB U bubanoreka

33 MaTepuaioB ! LIOK https://myschool.edu.ru/
UYenoBek B MUPE BELIECTB U bubimoreka

34 MaTepHajioB ! LIOK https://myschool.edu.ru/

OBILEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME
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IMPOBEPSAEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJILHOI ITPOI'PAMMBI

10 KJTACC

Kon
NPOBEPSIEMOT0

pe3yJbTaTa

HpOBepﬂeMble NPpEAMETHBIC PE3YJIbTATHI 0OCBOCHUSA OCHOBHOM

0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

1.1

ChopMupoBaHHOCTh ~ TMPEACTABICHUH O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJAM XMMUU B TO3HAHUU SIBIICHUU

npupoasl, B (QOPMHPOBAHWU  MBIIUICHUS W KYJIBTYphl  JIMYHOCTH, €&
(YHKIIMOHATFHON TPaMOTHOCTH, HEOOXOIUMOW I PEIICHHs] MPAKTHUYECKUX
3alad U SKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO M

MIPUPOIHOM Cpene

1.2

Branenune CUCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpasi  BKIIIOYAET:
OCHOBOIIOJIATAlOIIHUE MIOHATUSA (Monexyna, BaJICHTHOCTb,
JJIEKTPOOTPHULATEIILHOCTh, CTCICHb OKUCIICHHs, XHMHYECKas CBA3b, MOIIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BEM, YITIEpOIHBIA CKeNeT, (yHKIMOHAIbHAS
IpyIIa, paadkall, U30MepHus, U30MEPBI, TOMOJIOTMYECKUN psill, TOMOJIOIH,
YIJIE€BOJAOPOAbI, KUCIOPOA- U a30TCOAEpIKAIINE COSAMHEHUs, OHOIOTHYECKU
aKTMBHBIE BellecTBa (YIJIEBOABL, KHUPBI, OEJIKH), MOHOMEp, IOJIUMEp,
CTPYKTYpPHO€E 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHbI
(Teopusi XMMHMUYECKOTO CTpOEHHUs opranuyeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XMMHUH, (PAKTOJOTHUECKUE CBEAEHUS O
CBOWCTBaX, COCTaBe, MOJIyYeHUH M O€30MacCHOM HCIIOJIb30BAaHUM BaKHEHUIIMX
HEOPTaHWYECKUX W OpPraHUYeCKUX BEIIECTB B OBITYy M IPAaKTUYECKOMN

JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHH BBISBIATH XapaKTE€pPHbIE TNPU3HAKK TOHATHH,
YCTaHABIIMBATh UX B3aMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATHS IIPY

OIMHMCAaHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OpraHNYEeCKUX COCTUHEHHIM

1.4

c(OPMHPOBAHHOCTh YMEHHUH HCHOJB30BaTh XHMHUYECKYIO CHMBOJHKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIiEéHHON
GbopMya OpraHMYECKMX BEILECTB M YpPaBHEHMH XHMHUYECKHUX PEaKIHM,

HU3T0TaBJIMBATb MOACIIN MOJICKYJI OPraHUYCCKHUX BCHICCTB JIA UIUIFOCTPALIUN UX
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XUMHUYECKOT'0 U IPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopmupoBaHHOCT, yMEHHI YCTAaHABIMBATH MPHHAJICKHOCTh HM3YYCHHBIX
OpPraHWYECKHUX BEIIECTB MO UX COCTAaBY M CTPOCHMIO K ONPEACIEHHOMY KJIACCY]
(rpymre) coeauHeHui (YrIeBOJOPOIbI, KHCIJIOPOJI ¥ @30TCO/IepHKAIINE

COC/IMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHHs), N1aBaTh UM Ha3BaHUS IO

cucremaruyeckoit HomeHkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCHUS  OIPCACIIATH  BUIBI XAMHUYECKOM CBSI3UM B

OpraHn4CCKUX COCAUHCHUAX (OI[I/IHapHLIe )51 KpaTHBIC)

1.6

ChopmupoBaHHOCT, yMEHHUS NPHUMEHATH: TOJOXKEHUS TEOPUU CTPOCHHS]
oprannueckux BemiectB A.M. byTiepoBa 17151 00BsICHEHHS 3aBUCUMOCTH CBOMCTB

BCIHICCTB OT UX COCTaBa U CTPOCHUSA; 3aKOH COXPAaHCHUS MACChI BCIICCTB

VYrineBogopoasl. Kucnopoiconepkaimmye W a30TCOAEPXKAIINE OpPTaHUYECKHe

COECIMHEHMS. BBICOKOMOIEKYIISIpHBIE COEAUHEHUS

2.1

CchopMupOBaHHOCTb YMEHHH NPUBOIUTH TPUBUAIbHBIC HA3BaHMSA OTAEIBHBIX
OpPraHMYECKHUX BEUIECTB (ITWJIEH, MPONMJIEH, AaleTUJIeH, O3TUJICHIJIUKOIIb,
riuepud, ¢GeHos, QopManbIerun, ameTaabAeruil, MypaBbHHAs KHCIOTA,
YKCYCHas KHUCJIOTa, OJEUHOBAas KHUCJIOTa, CTEapUHOBAas KHUCIOTa, IJIHOKO3a,

bpyKkTO3a, Kpaxmall, eJUII0I03a, TIUIIKH)

22

CchopMupoBaHHOCTh YMEHHM XapaKT€pH30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX IPEICTABUTENEH PA3NUYHBIX KIIACCOB
OpraHMYECKUX BEIIEeCTB (MEeTaH, 3TaH, ATUJIEH, MPOMNUIIEH, alleTuiieH, OyTalueH-
1,3, metmnOyTtaauen-1,3, 6eH30, METAHOI, STAHOJ, ATHJICHTIUKOb, TIUIEPUH,
deHomn, aneTanpIeruyl, MypaBbHUHas W YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmal,

LIEJUTI0J1032, aMUHOYKCYCHAsl KUCJI0TA)

23

ChopmupoBaHHOCT, YMEHHS WILIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXKY)|
TUMUYHBIMU TIPEACTABUTEISIMU PA3JIMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB

YPaBHCHUSAMU COOTBCTCTBYIOIIUX XHMHUUYCCKUX peaKuHﬁ C HCIIOJIb30BAaHHUCM|

CTPYKTYPHBIX (OPMYIT

24

ChopmupoBaHHOCT, YMEHHS XapaKTEpPH30BaTh HCTOYHHKHU YTIEBOJOPOIHOTO
CeIpbsi (HETh, TPHUPOIHBIA Ta3, Yrojb), CIOCOOBI WX TMEpPepadOTKH U

MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB IepepaboTKu

XUMHS U )KU3HBL. PacuéTnl
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3.1

CchopMupoBaHHOCTh YMEHUH BIIAJETh CUCTEMON 3HaHUH 00 OCHOBHBIX METOAAX
HAay4yHOIO IIO3HAHUS, HCIIOJIB3YEMbIX B XUMHUHM IIPM H3YYEHMM BELIECTB U
XUMHUYECKHUX SIBJICHUN (nabmonieHue, H3MEpEHHUE, JKCIIEPUMEHT,
MO/JICJINPOBAHUE), UCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS I IPUHATHUS
peleH B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBI3aHHbBIX C BEILIECTBAMU U UX

MMPUMCHCHUCM

32

CdopmupoBaHHOCT, YMEHUH COONMIOJATh MpaBHJIa TMOJIH30BAHUS XUMHUYECKOMH
MoCcyZio U J1abopaTOpHBIM 00OPYZOBaHHMEM, a TaKKe IMpaBWia OOpalleHus c
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU TIO BBITIOJHEHUIO JTa00PaTOPHBIX

XUMHNYECKHUX OIIBITOB

33

CpopMUpPOBAaHHOCTP YMEHHH TUIAHMPOBATH W  BBHIMIOJHATH XUMHYECKHH
OKCHEPUMEHT (TPEBpAIlCHUs] OPTraHUYECKWX BENIECTB TIpU  HAarpeBaHUH,
MONly4eHHWEe OTHJIEHA U U3yYEeHHE €ro CBOICTB, KadyeCTBEHHBIE pEaKIIUu
OpraHu4CeCKUX BCIICCTB, ACHATYypalUsa 6€J'IKOB npu Harp€BaHuH, I[BCTHLIC
peakuu OEIKOB) B COOTBETCTBHH C TPAaBHJIAMH TEXHUKH O€30MacCHOCTH TIpH|
oOparieHuu ¢ BeIlIecTBaMH W JJa0OpPaTOPHBIM OO0OPYJIOBAHHEM; MPEACTABIISITH
pe3yabTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (QoOpMe 3alucd YpaBHECHUH
COOTBETCTBYIOIIMX peakiuii u (popMynupoBaTh BBIBOABI Ha OCHOBE 3THX

pe3yIbTaToB

3.4

ChopmupoBaHHOCT, yYMEHHH TMPOBOAUTH BBIYHUCICHHS IO XUMHUYECKHUM|
ypaBHEHHUSM (MaccChl, 00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKuu 1O WM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX

BELIECTB WU MPOAYKTOB PEAKIIIH)

3.5

ChopMupoBaHHOCT ~ YMEHUN KPUTHUECKH aHATIU3UPOBAThH XUMHYECKYIO
nH(pOpMaIIKIO, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccOBOI

uH(popManuu, cetb THTEpHET U apyrue)

3.6

CdopmMHpOBaHHOCTH YMEHUN co0IoAaTh IIpaBUJIa  DKOJOTMYECKH
1€JIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOM JAEATENBHOCTH B IIEINAX
COXPAHEHHUSI CBOETO 3/I0POBbSl M OKPY’KAIOLIEH NMPUPOAHON Cpeibl, OCO3HABATh
ONIACHOCTb BO3JCHCTBUS HA YKUBBIC OPraHU3MBl ONPENCIEHHBIX OPTaHUYECKUX
BEIECTB, MOHMMas cMblca mnokazatens [IJIK (mpemenbHO — omycTHMOIA
KOHLIEHTpALlMM), TMOSACHATh HAa TpPUMEpax CHOCOOBbl  YMEHBIICHHS U

MIPEIOTBPALLEHUS UX BPEIHOTO BO3AECUCTBUS HA OPraHU3M UeIOBEKa
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11 KJIACC

Kon
NpoBePsIeMOro

pe3yJibTara

HpOBepﬂeMbIe NPpEeAMETHBIC PE3YJbTATHI OCBOCHUSA OCHOBHOM

o0pa3oBaTeILHON MPOrpaMMbI CPETHEr0 0011Iero 00pa3oBaHusI

TeopeTnueckue OCHOBbI XUMHH

1.1

Bnanenue cCUCTEMOU XHMHYECKUX 3HAHUMH, KOTOpast BKJIIOYAECT:
OCHOBOIIOJIATAIOUINE MOHATHA (XUMHUYECKUI 3JEMEHT, aToM, 3JIEKTPOHHas
00oJ04yKa atoma, s-, p-, "-3JIEKTPOHHBIE OpPOUTAIN aTOMOB, MOH, MOJIEKYJIa,

BaJICHTHOCTb, JJIEKTPOOTPHULATEIbHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, KpUCTAJUITMYECKasl PEeIETKa, THIIbI
XUMHUYECKMX  peakuuil  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,  3K30- U
SH/IOTEPMHUUYECKUE, pEeaKUU HOHHOro OOMEHa), pacTBOp, AJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, IEKTPOIUTHYECKAS JCCOLMaLus, OKHCIIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIMHM, XMMHUECKOE PAaBHOBECHE);

TEOPUH U 3aKOHBI (TEOpHUS JIEKTPOIUTHUECKOMN aucconuanuu, [lepuoanueckuit
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XMMHUH, (DAKTOIOTUYECKHE CBEICHHS O CBOMCTBAX, COCTAaBE,
NOJy4YeHMH U O€30MaCHOM MCIOJb30BAaHMM BAKHEHIIUX HEOPraHWYECKHX

BELIECTB B ObITY ¥ MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa

1.2

ChopmrpoBaHHOCTH YMEHUI BBISBIATH XapaKTEepPHbIE MPU3HAKU U B3aWMOCBS3b
W3YYECHHBIX TOHSATUH, MPUMEHSATh COOTBETCTBYIOIIME IMOHSATHUS TPH OINKCAHUY
CTPOEHHUSI U CBOWCTB HEOPraHMYECKUX BEIIECTB U MX IMPEBpALICHUMN; BBISBIATH
B3aUMOCBS3b XMMHYECKUX 3HAHUU C TOHATHUSMHU U TPEACTABICHUSMHU IPYTUX

CCTCCTBCHHOHAYYHBIX IPEAMETOB

1.3

BHaI[eHI/Ie OCHOBHBIMH MCTOAAMHU HAYYHOI'O IMMO3HAHHA BCHICCTB U XMUMHUYCCKHUX

SIBJICHUH (HaOJII0/IeHNe, U3MEPEHUE, IKCTIEPUMEHT, MOJCIIMPOBAHNE)

1.4

CdhopmupoBaHHOCTH YMEHUN OINPEAEISATh BAJICHTHOCTh U CTCIICHb OKUCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOM
CBsI3M (KOBaJIGHTHAs, MOHHAsA, METaJNInYecKasi, BOJAOPOHAs) B COEIUHEHUSX, THII
KPUCTAINIMYECKONH  PEmETKH KOHKPETHOrO  BellecTBa (aTomHas,

MOJICKYJIsIpHasda, HOHHAad, MeTaJ'IJ'II/I‘-IeCKaSI)

1.5

ChopMupoBaHHOCTh YMEHUI ONPENENSITh XapaKTep CPpebl B BOJHBIX PAaCTBOPaX

HEOPraHWYECKUX COCIMHEHUN
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1.6

CdopMupoBaHHOCTH YMEHHSI KJIIACCH(PUITUPOBATH XUMUUECKHUE PEAKIIMH T10
Pa3IMYHBIM MIPU3HAKaM (YUCITY B COCTaBY PEarupyroIuX BEIIECTB, TEINIOBOMY
s dekTy peakuu, I3MEHEHHUIO CTETIEHEe OKUCIICHUS YIEMEHTOB, 00paTUMOCTH

pcaKkuuu, ydacTuro KaTaHI/I3aTOpa)

1.7

ChopMupoBaHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEAKIMA pa3IMIHBIX THIIOB,
MOJIHBIE U COKPALEHHBIE YPAaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YUYUThIBas

YCJI0BUS, IIPHU KOTOPHBIX 3TU PEAKIIUU UAYT OO0 KOHIIA

1.8

ChopMUpOBaHHOCT, ~ YMEHUH  TMPOBOMWTH  PEAKIUH,  TOATBEPIKIAIOIIHE
Ka4eCTBEHHBIN COCTaB pPa3IMYHbIX HEOPraHMYECKHUX BEILIECTB, PACIO3HABATH
ONBITHBIM  IIyTéM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax

HCOPTraHNYCCKUX BCILICCTB

1.9

ChopMUpOBaHHOCT, ~ YMEHHH  pacKpbIBaTh  CYINIHOCTh  OKHCIIUTEILHO
BOCCTAaHOBUTEJbHBIX PEAKIMI TOCPEACTBOM COCTaBJICHHUS DJIEKTPOHHOTO OanaHca

ITUX PEaKLUn

1.10

CdhopmupoBaHHOCTH YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH

pcaknuuu OT PA3JIMIHBIX (I)aKTOpOB

1.11

CdhopmupoBaHHOCTH YMEHUN OOBSICHITH XapaKTep CMEIICHHSI XUMHYECKOTO

paBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO Bo3AeiicTBus (mpuniun Jle [arense)

OO6mrast 1 HeOpraHUYECcKask XUMUS

2.1

CcdhopmMupoBaHHOCTh YMEHUH packpbiBaTh cMbicha [lepuonndeckoro 3akona J[.M.
MeHieneeBa u JIEeMOHCTPHPOBATD €r0 CUCTEMATU3HUPYIOILYI0, OObSICHUTEIBHYIO U

MIPOrHOCTUYECKYIO (PYHKIIMU

22

CdhopmupoBaHHOCT, YMEHHI XapaKTEpHU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX neMeHTOB 1-4 mepuonoB [lepuoanueckoil CUCTEMbl XUMHUYECKHX
anementoB JI.1I. MeHnneneeBa, HCMOIB3ysl TOHATHS «S-, p-, d-DIEKTPOHHBIC
opOUTATNY, «IHEPTETUUECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOI>'ICTB XUMHUYCCKUX 3JICMCHTOB U UX COGIII/IHQHHﬁ 10 HepI/IOIlaM n

rpymnmnaM Ilepuoanyeckoi cucteMbl XuMudeckux 3y1eMeHToB .M. Menzeneesa

23

CdhopMHpOBaHHOCTE ~ YMEHHH  XapakTepu3oBarb  (ONHCHIBaTh)  oOIIMe
XUMHUYECKHUE CBOICTBA HEOPraHUYECKUX BELIECTB PA3IMYHbIX KJIACCOB,
HOJATBEPXK/1aTh CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEX/ly HEOpPIraHUYECKHUMHU

BCIICCTBAMHU C TIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYHOIINUX XUMHUYCCKUX peaKuHﬁ

24

CdhopMupoBaHHOCTH YMEHHI YCTaHaBJIMBATh MPUHAJIC)KHOCTD
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HCOpPTraHN4YCCKUX BCILICCTB IIO HMX COCTABY K OHpe,Z[eJ'IéHHOMy KJ1acCcy (rpynne)
COCILI/IHGHI/Iﬁ (HpOCTLIe BCIICCTBA - MCTAJlJIbl 1 HEMCTAJJIbl, OKCHUAbI, OCHOBAaHNA,

KHCIIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIN)

2.5

ChopmupoBaHHOCT, YMEHHUH HCIIONB30BaTh XHMHUYECKYI0 CHMBOJHUKY JIs
coctaBneHuss GOpMyNl BEHIECTB M YpPaBHEHUH XUMUYECKUX pEaKIui,
cuctematuyeckytro HomeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJENbHBIX HEOPraHUYECKUX BeIecTB (yrapHbli ra3, yriaeKUCIbIi ra3, aMMHaK,

raméHasi U3BeCThb, HeranéHasi U3BECTh, IUTHEBAS COJA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCT, ~ yMEHMHA  XapakTepus3oBaThb  (OMHCHIBaTh)  OOLIME
XMUMHYECKHE CBOMCTBA HEOPraHMYECKMX  BEIIECTB PA3JIUYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHNUE I€HETHUUYECKON CBSI3U MEXKIY HEOPraHM4ECKHUMHU

BCIICCTBAMHU C ITIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/If/'I

2.7

CdhopMUpOBAaHHOCTH ~ YMEHHMH IUIAHMPOBaTh W BBINOJMHATH  XUMHYCCKHI
HKCHEPUMEHT (pa3iokKeHue NepoKCcHIa BOAOPOAa B IPUCYTCTBUH KaTalIu3aTopa,
OIpENIEJICHNE Cpelbl PAcTBOPOB BELIECTB C IOMOUIBIO  YHHUBEPCAIBHOIO
MHAMKATOpa, BIUSHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakuu,
peaKkIuy MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKUUH Ha CcyinbhaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMS, PELIEHNE SKCTIEPUMEHTAIBHBIX 3314 MO
TemMaM «MeTae»y U ((HeMeTaJIJIbI))) B COOTBCTCTBUHU C IMPABUIIAMH TCXHUKU
O0e3omacHOCTM  NHpu  OOpallleHMH C  BellecTBaMM U JIabopaTOPHBIM
000OpyIOBaHMEM; TPEACTABIATh PE3YNbTaThl XUMHYECKOTO SKCIIEpUMEHTa B
¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX

peakuuii 1 GOpMyITHPOBATH BHIBOBI HA OCHOBE ATHX PE3yJIbTaTOB

2.8

CdopMuUpOBaHHOCTH YMEHHI COONIOAATh TPaBWIA TOJIH30BAHUS XUMHUUYECKOW
MOCyIOi M J1abOpaTOpHBIM O0OpYJOBaHHEM, a TaKKe TMpaBWia OOPALICHHS O
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJTHEHUIO JTA0OPATOPHBIX

XUMHNYCCKHUX OIIBITOB

29

ChopmupoBaHHOCTE yMEHHH  XapaKTePU30BaTh XUMHUYECKHE  IPOIIECCHI,
JIeXKaIIFe B OCHOBE MPOMBINIJIEHHOTO TMOJTYYEHHUsI CEPHON KHUCJIOTHI, aMMHUaKa, a|
Takke CHOPMHUPOBAHHOCTH MPEJCTaBICHUH 00 OOIIMX HAYYHBIX MPHUHIMIAX U

OKOJOTHYCCKHUX Hp06J'IeMaX XUMHYCCKOI'0 MMPpOMU3BOJACTBA

XUMHS U )KU3HB. PacuéTol

3.1

ChopMUpOBaHHOCTh ~ MPEACTABICHUH O  XUMHUYECKOH  COCTaBISIOIICH
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€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B [IO3HAHUH SIBJICHUI
IpUPOB, B GOPMUPOBAHUH MBILUICHUS U KYJIBTYPbl JUYHOCTH, €€
(bYHKIMOHATBLHON IPaMOTHOCTH, HEOOXOTUMOH IS PEIICHUS TPAKTHYECKIX
3aJja4 ¥ SKOJIOTHYEeCKH 000OCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbBIO U

MIPUPOJIHOM cperie

32

ChopMUPOBaHHOCTh  YMECHH KPUTHICCKH aHATM3UPOBATH XUMUYECKYIO
nH(pOpMalLKIO, TOTYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOil

KOMMYHHKAIUH, ceTh IHTepHET u apyrue)

33

CdhopMupoBaHHOCTH YMEHHI coOroaTh MpaBuiia 3KOJIOTUYECKHU
1enecoo0pa3Horo MoBeACHUS B OBITY M TPYAOBOM NEATENbHOCTH B LENSIX

COXPaHEHHUS CBOETO 37I0POBbs U OKPY KAIOLIEH MPUPOTHON CPeIbI

34

Oco3HaBaThb ONACHOCTh BO3JCUCTBUSI HAa YKUBBIE OPraHU3Mbl ONpPEIETEHHBIX
BellleCcTB, MOHUMasi cMmbici nokazatens [1/IK, mosicuaTe Ha mpumepax crnocoOsl
YMEHBIIEHUST W TPEAOTBPAlIEHUS HX BPEAHOTO BO3ACHCTBUS HAa OpraHu3M

YCJIOBCKA

3.5

CdopMUpPOBAaHHOCT, yMEHUH TPOBOJIUTH BBIYUCICHUS C HCIOJIH30BAHUEM
TIOHSATHUSI «MAcCOBasi J0JIS BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHHUN T'a30B
IPU XUMHUYECKUX PEAKIIUAX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY]
KOJIMYECTBY BEIIECTBA, MAcCe WM 00BbEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIUY]
BEILIECTB, TEIJIOBOTO 3((eKTa peaKkIiu Ha OCHOBE

3aKOHOB COXPAaHCHUS MACChl BCUICCTB, IIPCBPAILICHUA U COXPAaHCHUS SHCPTHU

10 KJIACC

ITPOBEPAEMBIE 2JIEMEHTBI COJAEPKAHUSA

Kox

IIpoBepsieMblii 3JIEMEHT COJIEPKAHUASA

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMUHN

1.1

[IpenmeTt opraHnyeckoi XUMHUK: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B IMOJTYYCHUHU
HOBBIX BEILIECTB U MaTepUaoB. Teopusi CTpPOCHUsI OPraHUYECKUX coequHeHun A.M.

BbyTtnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrpyktypHbIe (OPMYIIBI OPraHUYeCKUX BEIecTB. | oMoorus, nusoMepusi. XuMu4yecKkas
CBSA3b B OPraHMYECKUX COEUHEHUSX - OJIMHAPHBIE U KpaTHbIE CBsI3U. [IpeacraBnenue o

KJIAaCCU(UKALIUN OPTAHUUYECKUX BEIIECTB

1.3

HOMeHKJ'IaTypa OpPraHU4YCCKUX CO€OUHEHMUI (CI/ICTCMaTI/IquKaH) W TPUBUAJIBHBIC HA3BAHUA
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BOXHEHIIMX MPEICTABUTEIIEH KIACCOB OPraHMYECKUX BEILIECTB

YrieBonopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKUH psil. MeTaH M 3TaH - MpocTenIme
MIPEJICTaBUTEINN aJTKAaHOB: (PU3NUECKUE U XUMUUECKUE CBOMCTBA (PeaKIMK 3aMEIeHHS U

TOpPEeHMs ), HaX0XKJIeHUE B IPUPO/IE, MOTyUeHHE U IPUMEHEHNE

22

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psifl. DTUIIEH U MPONMIIEH - IPOCTEHIINE
IIPEJICTaBUTENN AIKEHOB: (PM3MYECKHE U XMMHUYECKHE CBOMCTBA (peakliuy THApUPOBaHMUS,
raJIOTeHUPOBAHUS, THIPATALlUH, OKHCICHHS U TIOJMMEpU3alnn), IIOJIy4YECHUE U

MMPUMCHCHUC

23

Anxanuensl: Oyragues-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUECKUE

cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOTrO KayuyKa U pe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], FTOMOJIOTHUECKUH psia. ALIETUIIEH -
NPOCTEHIIMKA TpEAICTaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBa (peakUu T'UAPUPOBAHMS, TAJIOTEHUPOBAHUS, THIpaTallui, TOPEHMSI), TIOTyUEHHUE

Y IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKMEe M XUMHUYECKUE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MIOJIy4€HNUE U NpUMEHEHHUE. TOoJIyos: cOCTaB, CTPOCHHUE,
¢usnveckne W XMMHUYECKHE CBOWCTBA (pEaKkUWW TaIOTEHUPOBAHWS ¥ HUTPOBAHUA),
IIOJ[y4YeHUE M TpUMEHEHHE. TOKCHYHOCTH apeHOB. ['eHeTmdecKkas CBA3b MEXKNY)|

YIiaeBoAOpOdaMu, ITPUHAAJICIKAIITUMU K PA3JIMYHBIM KJIaCCaM

2.6

[IpupoaHble UCTOYHMKHU YTIIEBOAOPOIOB. IIpupoaHblil ra3 U MOMyTHbIE HE(TSIHBIE Ta3bl.
Hedts m e€ mnpoucxoxmenue. CrocoObl mepepaOOTKU HEPTH: TMEPErOHKA, KPEKUHT]
(TepMHYECKHI, KaTaluTUYeCKuii), muponau3. IlpomaykTsl mnepepaboTku HedTH, UX
IPUMEHEHHE B TPOMBIIUIGHHOCTH W B ObITy. KaMmeHHBI yroib M TPOIYKTBI €ro

nepepadoTKu

KI/IcnoponconepmamHe OpPra’Hu4cCKuC COCANHCHUA

3.1

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeTaHON M OJTaHON: CTpoeHHe, (U3HUECKHe U
XUMHYECKHE CBOWCTBA (peakiuy C AaKTUBHBIMH METAJJIaMH, TalOT€HOBOIOPOJIAMH,
ropeHue), npuMeHeHue. BomopoaHble CBSI3W MEXIy MOJIEKyJaMu CHupToB. JleiicTBue
METaHOJIa ¥ ATaHOJIa Ha OPTaHM3M 4elOBeKa. MHOrOaTOMHBIE COUPTHI. DTUICHIVIMKOINb U
TIIMLIEPUH: CTpOeHUe, (HU3MYecKue M XUMHUYECKHe CBOICTBa (B3aMMOJCIHCTBHE CO
LIEJIOYHBIMU METaJJIAMU, KaU€CTBEHHAs! PeaKklys Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha)

OpraHn3M 4C€JI0OBCKaA. HpI/IMeHeHI/Ie TIIMOCprHa U OTUJIICHITIUKOJIA
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deHnou: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE cBolicTBa. TOKCHUYHOCTH (I)GHOJ'Ia.

[Ipumenenue denomna

3.3

Anpaerupl M KeToHbI. DopMabaeTH I, alleTATBICTHI: CTPOCHHE, (PU3HIECKUC U
XUMHUYECKHE CBOMCTBA (peaKIMi OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIINHN),

IMMOJIyYCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE NIpe/ieNbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHas U YKCYyCHAsI KUCTIOTHI:
cTpoeHue, ((U3NIeCKrue U XMMUYECKHUEe CBOMCTBA (CBOMCTBA, 00IIME IS KjIacca KUCIIOT,
peaxuus 3TepuuKalum), nolyuyeHue u npuMenenue. CreapuHoBasi U OJICMHOBAsI KUCIOTHI
KakK IMPEACTAaBUTCIIA BbICIIINX I(ap6OHOBBIX KHCIIOT. MBIIa KaK COJIH BBHICIIIUX Kap6OHOBBIX

KHCJIOT, UX MOIOIIee JIeliCTBHE

3.5

Crnosxuble 3pUpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['HAPOIN3 CIOKHBIX 3(HUPOB.

Kupsl. I'maponus xupos. [IpuMeHnenue ;xupoB. bruonorudeckas poiib KUPOB

3.6

VYTaeBoasl: coCTaB, Kilaccu(UKaus yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [oko3a A
NPOCTEUIIMK  MOHOCaxXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHE U
XHUMHYECKHE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaoM menu(ll), okucnenrne aMMuauHbiM
pactBopoMm okcuaa cepebpa(l), BoccraHOBICHUE, OpOXKEHHE TIIOKO3bI), HAXOXKICHUE B
pupoje, IpUMEHEHue, Ouonornueckas poib. Dorocunre3. Dpykroza kak wu3omep
rIIOKOo3bl. Kpaxman u memmono3a Kak mpupojaHbie moiduMmepbl. CTpoeHHe Kpaxmana H
HEJUTI0I03bl. DU3NYEecKHe U XUMHUYECKUE CBOWMCTBA KpaxMmania (THIPOJIH3, KaueCTBCHHAs]

peaxius ¢ HoJaoM)

A30Tconep>i<amne OpPraHn4CCKHUC COCANMHCHUS

4.1

AMHUHOKHUCTIOTBl  Kak amM(oTepHbIe OpraHudeckue coenuHeHusa. Dusuueckue u
XUMHUYECKHE CBOIICTBA aMUHOKHUCIIOT (Ha MpuUMepe riuiuHa). buonornueckoe 3naueHue

AMHWHOKHUCIOT. HCHTI/II[BI

4.2

benku kak npupoHbIe BBICOKOMOJIEKYJISIpHbIE coeAMHeHus. [lepBuuHas, BTopu4Has u
TpeTUYHas CTPYKTypa 0eskoB. XMMHUUECKHE CBOMCTBA OENIKOB: THIPOJIN3, I€HATYpalys,

Ka4€CTBCHHBIC PEAKIIUU Ha Oenku

BBICOKOMOJICKYHHPHBIC COCAUHCHUA

5.1

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3B€HO, CTENIEHb ITOJIMMEPU3ALINH, CPEAHSS MOJIeKyJ IsipHast Macca. OCHOBHbIE
METObl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX ~ COEAMHEHUH -  [oJuMepu3auus W

IIOJIMKOHACHCAIIA
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BKCHepI/IMCHTaJ'II)HBIe MCTOABI U3YUCHUSA BCUICCTB U UX npeBpameHnﬁ: O3HAaKOMJICHHUEC C
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o6pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC, KAYUIYKOB. HonyquI/Ie

CUHTETUYECKOTO KayuyyKa ¥ pe3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAHUSA

1

TeopeTnyueckre OCHOBBI XUMUU

1.1

XuMUUeckuii snmemMeHT. ATtoMm. Sapo artoma, H30TOMBI. DIEKTPOHHAs 000JI0UKA.
OHepreTuyeckue YpOBHH, IOJYpPOBHHU. ATOMHBIE OpOMUTaNH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH paclpesieieHus] IEKTPOHOB IO OpPOUTAISAM B aTOMax 3JIEMEHTOB IEPBbIX

YeThIpEX NepUOI0B. DIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

Ilepuonnueckuii 3akoH U Ilepuommueckas cucrema XuMHUeCKHX dneMeHTtoB /JI.U.
MenaeneeBa. CBsizb NepUOIUYECKOTO 3akoHa M lleproanyeckoil cUCTEMBbl XMMHYECKUX|
anemenToB J[.M. MenzeneeBa ¢ COBpeMEHHOM TeopHuel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH|
W3MEHEHUSI CBONCTB XMMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTBIX M CIIOXKHBIX|

BCIICCTB 110 I'pyIilaM U nNepuoam. 3HayeHHue NEpruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

CrpoeHue BemecTBa. XUMHYECKas CBA3b. Buabsl XMMHUECKOW CBs3M (KOBaJICHTHAas
HEeMoJsIpHasT M TOJIApHAsi, WOHHAs, MeTauinyeckas). VIOHBI: KaTHOHBI U AHUOHBI
MexaHu3mbl 00pa3oBaHHMs KOBAJIEHTHOM XHMHUYECKOW CBSI3M (OOMEHHBIM U JTOHOPHO-

akK1enTopHbI). BogopoaHas cBs3b

1.4

BanentHOCTB. DneKTpoOTpHULIATEIbHOCTh. CTENEHb OKUCIICHUS

1.5

BemecTBa MONEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa)
BelecTBa. THUMBl KpUCTANIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THUIIA
Kpuctamnueckor pemérku. [lonstue o aucnepcHbIx cuctemMax. MICTUHHBIE U KOJUIOUIHBIE

pacTBOPBLI. MaccoBas J0JIs1 BEIICCTBA B paCTBOPC

1.6

Knaccmbnxauml HCOPraHNYCCKUX COCIUHEHUH. HOMCHKJIaTypa HCOPraHM4YCCKUX BCIICCTB

1.7

XumMuueckas peaKnuusi. KJ'IaCCI/I(bI/IKaHI/ISI XUMHNYCCKHX peaKI_II/Iﬁ B HCOpFaHH‘IeCKOﬁ u
opraHqucxoﬁ XUMUHU. 3aKOH COXpPaHCHUA MACChI BCUICCTB, 3dKOH COXpPAaHCHUSA U

MpEeBpalICHUA SHECPTHUU IPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocThb peakuuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PakTOpOB

1.9

OOpaTtumbie peakinu. XUMHYECKOe paBHOBeCHE. DaKTOPHI, BIMSIONINE HA COCTOSTHUE

xumudeckoro paBHoBecus. [Ipunnun Jle Hlarense

1.10

Onexrponuruyeckas aucconnanus. CuiabHble U ciaaldble 3eKTposnThl. Cpena BOIHBIX
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PacTBOPOB BELLECTB: KUCIIasl, HEUTpasbHasi, ieslouHas. Peakiiuu HOHHOro oOMeHa

1.11

OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC pCaKkuu

Heoprannueckas xumust

2.1

Hewmerannsl. [lonoxxenue nemeraninoB B [lepuoandeckoi cucreMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUECKHE CBOMCTBA HEMETAJLIOB.,

AnnoTponusi HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yrieposaa)

22

XUMHUYECKHe CBOMCTBA BaXKHEHIIIMX HEMETAJUIOB (raJloTeHOB, Cephl, a30Ta, hocdopa,
yriaepoja U KpeMHHUS) U UX COETUHEHUH (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIIOT,

BOJIOPOAHBIX coequHeHni). [[puMeHeHe BAXKHEUIIINX HEMETAIIJIOB U X COSTMHEHUN

23

Mertauebl. [lonoxenune metamios B [lepronnueckoit cucteMe XuMuueckux snementos J1.1.
MenpeneeBa. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O01ue
¢usnveckne cBoricTBa MeTaIIoB. CIUTaBbl METAIIOB. DJIEKTPOXUMUYESCKHIH PSIT

HaIpsHKEHUN METAIIIIOB

24

XUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUA, KU, KaJIbIIMA, MarHuu,
ATIOMHUHHM, IITHK, XPOM, KEJe30, Me/ib) U UX coeAnHeHui. OOIIe crnocoobl MOTyYeHHUs

MCETAJIJIOB. HpI/IMCHeHI/Ie MCTAJ1IJIOB B 6LITy U TCXHUKCE

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, NPUHAMJICKAIUX K pa3JIMYHBIM KJIacCaM

XUMUS U )KU3HD

3.1

Ponb xumMuu B o0ecrieueHuu SKOI0rMueCKOM, SHEPreTHYECKON 1 MUILIEBOM O€301MacHOCTH,
pa3BUTHU MeAULUHBL. [IoHATHE O HAyYHBIX METO/AAX MMO3HAHMS BELIECTB U XUMHUYECKUX

peakiuit

32

HpeﬂCTaBHeHHH 00 O6IIII/IX HAaYYHBIX IMPUHIUIIAX ITPOMBIINIJICHHOT'O MMOJTY4YCHUA BayKHEHIITHX
BCIIICCTB. Yenosek B MHUPE BCUICCTB U MAaTCPUAJIOB: BayKHEHIIIIE CTPOUTCIIBHBIC MaTCPUaJIbI,
KOHCTPYKIHUOHHBIC MAaTCPUAJIbI, KpaCKu, CTCKIIO, KCpaMHuKa, MaTCpUaJibl I
QJICKTPOHUKH, HAHOMATCPpUAJIbI, OpraHnv4CeCKucC U MHHCPAJIBHBIC

yIoOpeHus

3.3

Xumus u 3J0POBEE YCJIIOBCKA: IIpaBUJia UCIIOJIBb30BAHHU JICKAPCTBCHHBIX ITPEIIapaToB,
ImpaBujia 0€30IacHOr0 HCIOIL30BaHuUS nperapaTroB OBITOBOM XHMHH B HOBCCI[HGBHOIZ

KU3HHU
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ITPOBEPAEMBIE HA EI'D 10 XUMHWHU TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM NPOT'PAMMBI CPEJHET'O OBIIET'O

OBPA30BAHUA

Kon
NpoBepPsieMOro

TpeOOBaHUA

HpOBepﬂeMLIe TPCGOBaHHH K IIPEAMETHBLIM pe3yjabTaTaM OCBOCHUSA

OCHOBHO# 00pa30BaTe/IbHOM POrPaAMMBbI CPeIHEro 001ero 00pa3oBaHus

BitageHnne cucteMoil XMUMHYECKUX 3HAHWM, KOTOPAsi BKIKOYACT:

1.1

OCHOBOIIOJIATAIOIME  TOHATHUA (XMMHUYECKUH DJIEMEHT, aToM, H30TOIbI,
ANEKTpOHHAsE 000JI0YKa aroma, §-, p-, "-3JNEKTPOHHbIE OpPOUTATH AaTOMOB,

OCHOBHOE U BO30YXIEHHOE COCTOSHUE aTOMa, MOH, MOJIEKYJa, BAaJI€HTHOCTb,
ANIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHUCIIEHUS, XuMuieckas cBs3pb (o- u Il-

CBSI3b, KpaTHBIE CBA3M), THOPUIM3allis ATOMHBIX OpOuTasiel, KpUCTaUINYeCcKas
pemérka, MoJib, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, MOJIIpHAsT KOHIICHTpaIys,
pacTBOpbl  (MCTHHHBIE,  JMCIEPCHbIE  CHUCTEMBbI),  KPUCTAJUIOTHJIPATHI,

VIJIEPOAHBIA  CKeNeT, (YHKUMOHANbHAs  TpyIa, pagdkall, H30MEpbI,
CTpyKTypHasi Qopmyna, u3oMepusi (CTpyKTypHasi, reomerpuueckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPO-
U a30TcolepXallhe COEAMHEHHs, OMOJIOTMUECKH AaKTHBHBIE  BEIIEeCTBa
(YyrmeBompl, SKUpPBI, O€JKH), MOHOMEp, TIOJUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKHHT, pUGOPMHHT, THITHI XUMHYECKHIX
peakiuii  (OKHUCIUTENbHO-BOCCTAHOBUTENIbHbBIE, JK30- M JHIOTEPMUYECKHE,
peakuuu HMOHHOrO OOMEHa, TOMO- U TeTepOoreHHble, O0paTuMbie U
HEOOpaTHUMBIE), PACTBOP, DIEKTPOJIUTHI, HEAIEKTPOIUTHI, SICKTPOTUTHYECKAS
JUCCOLMalUs, CTENEeHb JAWCCOIMAlMM, OKHUCIUTENb, BOCCTAaHOBUTEIb,

AIIEKTPOJIN3, CKOPOCTh XUMUYECKOM peaKkuu, XMMUYECKOe paBHOBECHE)

1.2

TEOPHUU M 3aKOHBI (TEOPUS XUMUIECKOTO CTPOSHUSI OPraHUYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi JIEKTPOJIUTHUECKON Tucconranuu, [lepruoanueckuii
3akoH JI.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUE B OCHOBE
MOHUMAaHHWA NPUINHHOCTU U CUCTEMHOCTU XUMHUYCCKUX ﬂBHCHHﬁ, COBpPCMCHHBIC
MPEJICTAaBJICHHSI O CTPOCHHUH BEIIECTBA HA aTOMHOM, MOJIEKYJISPHOM U

HAJMOJIEKYJIIPHOM YPOBHAX

1.3

MNPpEACTABJICHUA O MEXaHNU3MaX XUMHUYCCKUX peaKHHﬁ, TCPMOANHAMHNYCCKUX U

KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCCHUH,
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JUCIICPCHBIX CUCTEMAX

1.4

(haKkTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTABE, OJyUYCHUHU U 0€3011aCHOM
HCIIOJIh30BAaHUN BOXKHEUIIINX HEOPTAaHUYCCKUX U OPTaHUYECKUX BEIIECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.5

oO0111e Hay4YHbIe IPUHIUIBI XUMHUUECKOTO MTPOU3BO/ICTBA (HA IIpUMEpe

MIPOM3BOJICTBA CEPHOI KUCIIOTHI, aMMHaKa, METaHOJIa, TepepaboTKH HePTH)

CdopMUpOBaHHOCTH YMEHHM BBISBIIATH:

2.1

XapaKTCPHBIC IPU3HAKU U B3aMMOCBA3b U3YUCHHBIX HOHHTHﬁ, MIPUMCHATDH
COOTBCTCTBYIOIIIUC IIOHATHUSA npu OIIMCaHuHn CTpOCHUA n CBOICTB

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaHIGHI/Iﬁ

22

B3aHMMOCBSI3b XMMHYCSCKHX 3HAHHUH C IIOHATUAMHA U MMPEACTABIICHUAMUA APYTUX
npeaMeToOB IJId 0oJiee 0CO3HAHHOI'O IIOHMMAHUS U O0BICHCHUS CYHUIHOCTU

MaTCpruaJIbHOIO CAUHCTBA MHUpa

ChopmupoBaHHOCTH YMEHUS HCITOJIE30BATh:

3.1

HauMCHOBaHUA XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ MCXKAYHApOAHOIO COmo3a
TeOpeTquCKOﬁ u HpI/IKJ'IaI[HOI‘/’I XUMHHU U TPUBUAJIBHBIC HAa3BaHUA BCIICCTB,
OTHOCAIINXCA K U3YUCHHBIM KJIACCAM OPraHUYCCKHUX U HCOPraHUYICCKUX

COE€IUHEHUI

32

XMUMUYECKYIO0 CHMBOJIUKY JJIsl COCTAaBICHUS (POPMYJI HEOPraHMUECKUX BEILECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX )

(hopMyJT OpraHMYECKUX BEIIECTB

CdhopmupoBaHHOCTH YMEHUS KITACCUDUITIPOBATS:

4.1

HEOPTraHN4YCCKUEC BEIIECCTBA, CAMOCTOATCIILHO BBI6I/IpaTL OCHOBAHUA U KPUTCPUH

JIA KJ]aCCI/I(I)I/IKaI_[I/II/I HN3YyYaCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpraHN4Y€CKUC BEUIECCTBA, CAMOCTOATCIIEHO BI)I6I/IpaTI) OCHOBAHUS U KPUTCPHUU

JUIS KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCeMbIX XUMHUYCCKHUX 00BEKTOB

43

M0 Pa3IMYHBIM MTPU3HAKAM (YUCITY H COCTaBY pearnupyrolux BEIIECTB,
TeII0BOMY 3P PEKTy PeaKIiK, U3MEHEHUIO CTEIICHEH OKHCIICHUS YJICMCHTOB,

00paTUMOCTH PEAKIINH, YUYaCTHUIO KaTaIru3aTopa)

ChopMupOBaHHOCTb YMEHUS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHMM) U HOHOB XMMUYECKHX 3JIEMEHTOB |
- 4 nepuonos [leproauueckoit cucrems! [I.J1. MenneneeBa u ux BaJeHTHbIE

BO3MO>KHOCTH, UCIIOJIb3YS MTOHSATHS S-, p-, J-3J€KTPOHHBIE OpOUTAIH,
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SHEPreTHYECKUE YPOBHU

CdhopmupoBaHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COEAMHEHUN IO epHoaM U

rpymnmnam

CchopMupOBaHHOCTh YMEHUS COCTABIIATh YPABHEHUS XUMUYECKHX PEaKIHH 1

PaCKpbIBATh UX CYITHOCTh!:

7.1

OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCcpeaACTBOM COCTaBJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PeaKIui

7.2

YpPaBHCHUA peaKum?I PA3JIMYHBIX TUIIOB; ITOJIHBIC 1 COKpaHIéHHI)Ie YpaBHCHUA
peaKI_II/Iﬁ HOHHOI'O O6MCH3., YUUTBIBAsA yCIOBUA, IPHU KOTOPBIX 3TH PCAKIUN UAYT

JO0 KOHIIa

7.3

peakiuii TUAPOJHM3a, peakuuil KOMIUIeKcooOpa3oBaHus  (HA MpUMEpe

TUAPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUSA )

C(l)OpMI/IpOBaHHOCTL YMCHMUA IOATBCPIKAATh:

8.1

Ha KOHKPETHBIX MTPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIHOHHON CITOCOOHOCTH
OpraHUYECKUX COEIMHEHHUN OT KPaTHOCTU U THIIA KOBAJIEHTHOM CBS3H (0- U n-
CBSI31), B3aMMHOTO BJIMSIHUS aTOMOB U IPYIIT aTOMOB B MOJIEKYJIaX, a TAK)XXe OT

0COOCHHOCTEH pcajim3aliui pa3jiInIHbIX MCXaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XUMHYCCKUC CBOICTBa BC€IICCTB COOTBETCTBYIOLIUMUA

OKCIICPUMCHTAMM U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_[I/Iﬁ

CdopMUpOBaHHOCTH YMEHHS XapaKTEPU30BaTh COCTAB U BAXKHEUIIINE CBOWCTBA
BEILIECTB, MPUHAJICKAIINX K ONMPEACIEHHBIM KJIacCaM U TpyNaM COeIMHEHUI
(mpocThie BemecTBa, OKCUAbI, THIPOKCUIBI, COJIH; YTJIEBOIOPO/IbI, IPOCTHIE
3¢upsl, CIUPTHL, (EHOIIBI, ATbIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI,

CJIOXHBIE A(PUPBIL, KUPBI, YTIIEBOAbI, AMHUHbBI, AMUHOKUCIIOTHI, OSJIKH)

10

ChopMupoBaHHOCTH YMEHUS MTPOBOIUTH PACUYETHI [0 XUMUYECKUM (popMyiam u

YPAaBHCHUAM XUMHUYCCKUX peaKIII/Iﬁ C UCITOJIb30BAHUEM (1)I/ISI/IT-ICCKI/IX BCJIIMYHNH:

10.1

Macchl (00bEMa, KOTMYECTBa BEIIECTBA) MPOIYKTa PEAKIIUH, €CIH OJTHO U3
HCXOJHBIX BEMIECTB JAHO B BUJIE PACTBOPA C ONMPEIEIEHHON MAaCCOBOM J0JIEH

PacTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCcOBOH WM 00bEMHOM JI0JTH, BBIXOAA MPOIYKTA PEAKIIUU

10.3

TerI0BOro 3 deKra peakuuit
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104

00BEMHEIX OTHOIICHHMI Ta30B

10.5

10 HAXOXKJICHUIO XUMHYECKOM (1)OpMy.]'ILI BCIICCTBA

11

Biagenne cucrteMod 3HaHUMKM O METOAAX HAy4YHOrO IIO3HAHMS SIBICHUH
IIPUPOJIbI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax M yMEHHE NPUMEHSTh 3TU
3HAHUS NPH SKCIEPUMEHTAIBHOM MCCJIEIOBAHUU BEILECTB U A OObACHEHMS
XUMHMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B IPUPOJE, IPAKTHUECKON

JACATCIIBHOCTH YCJIOBCKA U B HOBCCI[HGBHOﬁ KU3HHU

12

CdhopmupoBaHHOCTH YMEHHUS MPUMEHATH (MCIONB30BaTh) 3HAHUSA O COCTaBE W
CBOMCTBaX BEIIECTB ISl IKCTICPUMEHTAIBHON MTPOBEPKU TUIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEH TMPOTEKaHWS XHMHYSCKUX PEaKIHid W IMPOTHO3UPOBAHUS]
BO3MOXKHOCTEH HX OCYIIECTBIICHHS, CHCTEMHBIE XWMHUYECKHAE 3HAHUS JIIs
OOBSICHEHUSI W TIPOTHOZUPOBAHWS SIBICHH, WMEIONIUX €CTeCTBEHHOHAYYHYIO
OPUPOAY; JUISI TPHHATHS TPAMOTHBIX pEHICHWH TpoOdJIeM B CHUTyaIusX,

CBSA3aHHBIX C XUMHUEN

13

CopMUpOBAaHHOCTH yMEHHUS IUIAHUPOBATH M  TPOBOJUTH XUMHUYECKHMA
OKCHEPUMEHT (TOJIydeHWEe W MW3yYeHHWE CBOWCTB HEOPTraHMYECKUX |
OpPraHMYECKHUX BEIIEeCTB, KAUECTBEHHBIE PEAKIUU YIIEBOJAOPOIOB Pa3IMYHBIX
KIIACCOB M  KHCIOPOJICOCPKAIUX OPTaHUYECKUX  BEIIECTB, PpEIICHHE
OKCIICPUMCHTAJIBHBIX 3a1a4 10 paciio3HaBaHUIO HCOPTraHNYCCKUX H
OpraHWYEeCKHX BEIIECTB) C COONIOACHUEM TpaBui O€30macHOro oOpalieHus C
BEIIECTBAMH H  JJA0OPATOPHBIM  00OpyZOBaHUEM; (OPMYyJIMPOBATH  IIEIH
HCCIIEIOBAHMSI; MIPEACTABIATh B PA3IUYHON (opMe pe3ysbTaThl SKCIIEPHUMEHTA,

AHAJIM3UPOBATH U OLICHUBATDH UX JOCTOBCPHOCTH

14

ChopMHPOBAaHHOCTE ~ YMEHMS ~ OCYLIECTBIISATH  IIEJICHANIPABICHHBI  MOUCK
XMUMUYECKON MH(OpMAIMH B PA3IMYHBIX MCTOYHHMKAX (HAy4dHAs M y4eOHO -
Hay4Has JIMTepaTypa, CpeAcTBa MaccoBoM MH(popManuu, cetb MHTEepHeT u
JIpyrue),  KPUTUYECKH  AHAIM3UPOBATh  XMMHUYECKYI0  HMH(OpMALUIO,
nepepadaTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUH C TIOCTaBJIEHHON y4eOHOH

3agadei

15

ChopMHUPOBaHHOCTh YMEHHSI NPOTHO3MPOBATh, aHAJIM3HPOBATh M OIICHUBATH
MH(POPMALIUIO C TTO3UIMHA SKOJIOTUIECKON Oe30MaCHOCTH MOCJIEACTBUN OBITOBOMH
U TIPOU3BOACTBEHHOMN NESITEIHHOCTH YEJIOBEKAa, CBS3aHHOW C TepepabOTKOH
BEILECTB; C(OPMUPOBAHHOCTh YMEHUIH OCO3HABaTh OMACHOCTH BO3/EHCTBUS HA

JKHUBBIC OPTraHNU3MbI OHpeI[eJ'IéHHBIX BCIICCTB, IOHUMas CMbICJI ITIOKa3aTCJIAd
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HpeHCHBHOﬁ HOHYCTHMOﬁ KOHOCHTpAalWHU, U IOACHATbL Ha IIpUMEpaAX CIIOCOOBI
YMCHBIICHHUA W NOPCAOTBpAllICHUA HUX BPCAHOIO BO3H€ﬁCTBHﬂ Ha OpraHu3M

YCJIOBCKa

IHEPEYEHbB 9JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBIX HA EID 11O XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COTePKAHUS

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTPOSHHs aTroma. PacnpeneneHue 31eKTPOHOB]
M0 JHEepreTudeckuM ypoBHsM. Kitaccupukamus XuMu4eckux 37eMeHToB. OCOOCHHOCTH|
CTPOCHHUSI DHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-anemeHToB). OCHOBHOE W
BO30YKIIEHHOE COCTOSIHMSI aTOMOB. OJIEKTPOHHAs KOHQUTrypalus aroma. BaieHTHbIE

SJICKTPOHBI

1.2

[Iepuonnueckas cucreMa xumuueckux aneMeHToB .M. MenneneeBa. @U3MUECKHUI CMBICI
IIepnonnueckoro 3akona J[.M. MenneneeBa. IIpuumHBI M 3aKOHOMEPHOCTH HM3MEHEHMS]
CBOWMCTB JJIEMCHTOB M WX COEAMHEHUW TO TEpHoJaM W TpynmnaMm. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COCAMHEHWM, BBICIIMX OKCHIOB M|

THAPOKCUIOB

1.3

BaneHnTHOCTB. D1eKTpOOTpULIATEIbHOCTE. CTENEHb OKUCTICHUS

1.4

Bunsl xumuueckoi cBsi3u (KOBaJIeHTHasi, MOHHaf, MeTaJuln4yecKasi, BOJOPOIHAsA) U
MeXaHM3Mbl €€ oOpa3zoBaHus. MeXMOJEKyIsApHbIE  B3auMojeiicTBus.  BemiectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHHUS. THIBI KPUCTATUNIMYECKHUX PELIETOK.

3aBHCUMOCTD CBOMCTBA BEUIECTB OT THUMA KPUCTAIIMYECKON PEIIETKH

1.5

Xumuaeckas pCaKLuA. KJ'IaCCI/I(l)I/IKaI_II/IH XUMHNYCCKHUX peaKHI/Iﬁ B HeOpFaHH‘IeCKOﬁ u

OpFaHquCKOﬁ XAMUHU. 3aKOH COXpPaHCHUA MACChl BCIICCTB

1.6

CKopocTb peakiyu, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB

1.7

TemnoBbie 3P PeKTh XUMUYECKUX peakiuil. TepMoXxuMudeckne ypaBHEHHS

1.8

O6paTI/IMBIC pcaKknuu. XHUMHUYECKOE PaBHOBECHUC. CDaKTOpBI, BIHAOIIKE HA COCTOAHHUC

xumuyeckoro pasHoBecus. [Ipunnun Jle Hlarense

1.9

DnexTponuTuyeckas aucconuanus. CuipHbie U cnadbie 271eKTpoiauThl. Cpesia BOAHBIX
PacTBOPOB BEIIECTB: KUCIasl, HEUTpaiabHasi, menounas. CTeneHp nuccornuanuu. Peakimm

HOHHOro 0OMeHa

1.10

IMuaponms coneit. loHHOE npounsBeaeHUe Boibl. Bomopoausiii mokazatens (pH) pactBopa

1.11

CriocoObI BeIpaXeHHsI KOHIIEHTPAIIUK PACTBOPOB: MaccoBast OISl pACTBOPEHHOTO
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BCHICCTBA, MOJIsIpHAsA KOHLICHTPAL M. HacrlleHHbIe M HeHACKHIIIICHHbBIE PaCTBOPEIL,

pactBopuMocTh. Kpucramioruaparsl

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHEIC pPCaKkuru. HOBGI{GHI/IG BCIHICCTB B CpCaax C pa3HbIM

3HaueHneM pH. MeToapl 3JIeKTpOHHOTO Oatanca

1.13 DNeKTpoIN3 pacTBOPOB U PACILUIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKOW XUMHU

2.1 Knaccudukanmst Heoprannueckux coenHeHni. HoMeHKIaTypa HeopraHn4ecKix BEIIeCTB
XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPUH, KaIHid, KaJabI[Hil, MarHUi,

o») ATFOMHUHHN, ITTHK, XPOM, KEJIe30, MeJlb) U UX coeauHeHuid. OO0Iue crnocoObl MOTyYeHHUS
METaJIOB
XUMHUYECKHE CBOMCTBA BAXKHEUIITNX HEMETAIUIOB (TaIOT€HOB, CEepHI, a30Ta, Gpochopa,

23 yriepoaa U KpeMHUS) U UX COSAMHEHUN (OKCHIOB, KUCIOPOIACOAEPIKAIINX KUCIOT,
BOJIOPOJHBIX COETMHEHU )

24 ['eneTndeckas CBA3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIINUX K PA3JIMUYHBIM KJlaccam
Nnentudukanys HeopraHUIeCKUX coenHeHnii. KauecTBeHHbIE peakiuy Ha

25 HEOPraHWYECKHE BEIIECTBA U HOHBI

3 OCHOBBI OPTAaHUYECKON XUMUH
OCHOBHBIE TMOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS] OPTaHMYECKHX COoequHEeHH A.M.
BytnepoBa. YriaepoaHslil ckeneT opraHu4ecKoi MosieKyibl. KpaTHOCTh XMMUYECKOM CBS3U.

31 S- U p-CBS3H. sp3-, sp2-, sp-TUOpuIM3anUK opOUTaneid aToOMOB yriepoaa. 3aBHCHMOCTH|
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUS MOJIeKy1. ["'omomoru.
I'omonorunueckuit psa. Izomepust 1 u3oMepbl

32 [TonsiTre o ¢pyHKIIMOHATBHOM TpyMIe. OpueHTaMOHHbIE Y (EKTHI 3aMeCTUTENCH
[IpencraBnenrie o  kimaccuukamuu  OpraHWYECKUMX  BemecTB.  HomeHkmarypa

33 OpraHUYECKUX COCTMHEHHM (CHCTeMaThuuecKas) 1 TPUBHAJIbHBIC HA3BaHUS BaKHEUIITUX
MPEACTABUTENEHN KIIACCOB OPraHNYECKHUX BELIECTB
CBoOoaHOpaAMKATBHBIN U MOHHBIM MEXaHU3MBI peakiuu. [lorsaTue o Hykieodue u

34 anektpoduie. [IpaBuno Mapkosaukosa. [IpaBumo 3aiiieBa
Aunkanpl. XHMMHUYECKHE CBOKCTBA aJIKAHOB: raJOreHUPOBAaHHUE, JETUAPUPOBAHHUE,
TEPMUYECKOE Pa3JI0KEHNE, KPEKUHT, n30Mepu3alus, ropeue. [lomydyenne ankaHos.

3.5

[Muknoankansl. Ciennduka CBONCTB IIMKJIOATKAHOB C MaJbIM pa3MepoM LUKIa. Peakiumn

MPUCOCAUHCHHUA U PpaIUKAJIbHOIO 3aMCIICHUA
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3.6

Ankenpl. XHMMHYECKHE CBOWCTBA: pEAKIMHA MPUCOEAUMHEHUs (TaJOreHUPOBAHMUE,
TUAPUPOBAHUE, TUAPOraJOr€HUPOBAHUE, THUApATalMsl), TOPEHUS, OKHUCICHHUS U

MMoJIMMEpHU3allnu. HpOMBIH_UICHHBIe u J'Ia60paTOpHBIe CIIOCOOBI IMOJIY4YCHUS AJIKCHOB

3.7

AJ'IKaI[I/IeHBI. XuMHUYecKne CBOICTBA AJIKaINCHOB: pCaKknu MPUCOCANHCHUS

(ruaprpoBaHue, TaJIOTEHUPOBAHUE), TOPEHUS U nTosinMepu3anuu. [lonydenue ankaareHoB

3.8

AnkuHbpl. XUMHYECKHE CBOMCTBA: peakLUU NPUCOEAUHEHMs (TaJoreHupoBaHue,
THIpUPOBaHUE, THApPATALNS, THAPOTaIOTEHUPOBAHUE ) KAaK CIIOCO0 MOTYyYSHHS TOJIMMEPOB U
OPYTUX IOJIE3HBIX MPOAYKTOB. Peaknuu 3amemenus. ['opeHue aneTwieHa Kak MCTOYHMK

BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBApPKHU M pe3KH MeTasuioB. [IpuMenenue aneruieHa

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H30J7a: pPEaKUUH JJIEKTPOPHUIBHOTO 3aMEIICHHUS,
NPUCOECTUHEHUsT (THAPUPOBAaHUE, ramoreHupoBanue). Peakiust ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB Toiyona. Ilomyuenue 6enszona. OCOOEHHOCTH XMMHUYECKHX CBOWCTB
crupoina. [lTomumepusanus crupona. CriocoObl MOMydYeHUS ¥ PUMEHEHUE apOMaTH4YeCKUX

YIiIeBoaopoaoB

3.10

Crnuptsl. I[IpenenbHble 0HOATOMHBIE CIMPTHL. XUMHUYECKHUE CBOMCTBA: B3aUMOJEICTBHE (
HaTpUEM KakK CIOcO0 YCTaHOBJIEHHS] HAJIWYUS THAPOKCOTPYIIBI, C TajoreHOBOAOPOJIaMHU
KaK crnoco0 NOJy4eHUs pacTBOPHUTENEH, BHYTPU - U MEKMOJEKYJSpHas Jeruapararus
Peakiust ropenus. IlomyueHuwe »sTaHONa: peakuuss OpOXKEHHUS TIIIOKO3bI, THpaTalys
ATWJIEHA. DTUJICHTIMKOJIb M TJIMLEPUH KaK IPEICTAaBUTENN MPECIbHBIX MHOIOATOMHBIX

CIIUPTOB

3.11

@enon. XuMHUeCKue CBOWcTBa (peHonma (peakuuu ¢ HaTpUeM, THAPOKCHIOM HaTpus,

o6pomom). Ilonyuenue penona

3.12

AJIBI[GI‘I/I,IIBI. XI/IMI/I‘IGCKI/IC CBOI>'ICTBa Hpe,Z[eJILHBIX AJIBACTUIOB: FI/II[pI/IpOBaHI/Ie;
KaueCTBEHHBIC PEaKIMM Ha KapOOHWIBHYIO Tpymimy (peakius «cepeOpsHOTO 3epKajiay,
B3aumoeiicteue ¢ ruapokcuaoM meau (II). IMomydeHwe mpenenbHBIX allbIETHIOB:

OKHCJICHUE CIHMPTOB, THUIpaTalus aleTHICHAa. AIETOH KakK IPEACTaBUTEIh KETOHOB.

Oco0eHHOCTH pPeaKINK OKUCTICHHS alleToHa

3.13

Kap6oHoBbIE KHCTOTHI. XUMUYECKHE CBOMCTBA MPEAENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KuCcIOT. OCOOEHHOCTH XWMHYECKHMX CBOWCTB MYypaBbUHOW KHUCIOTHL IlomydeHue
MpeleabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCJIEHHE alIKaHOB, AaJIKEHOB,
NEPBHUYHBIX CHHUPTOB, AJIBACTHIOB. Bricmine MNpEaAC/IbHBIC U HCIPCACIBHBIC Kap6OHOBBIe

KHCJIOThI
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3.14

Crnoxubie 3¢upsl 1 xUpbl. COCOObI OMyUEHUs CIOKHBIX 2PupoB. OOpaTUMOCTH peakIuy]
srepudukarmu. llpumeHeHne CrIoXHBIX d3(UPOB B NHIIEBOW U  mappOMEpHOM
MPOMBIIIICHHOCTH. JKHpBI Kak CIIOKHBIE S(UPHl TIHIEPUHA M BBICIIUX KapOOHOBBIX
KUCJIOT. XHMMHUYECKHE CBOMCTBA KUPOB: THAPUPOBAHHUE, OKHUCIEHHE. ['uaponus, win
OMBUICHHE, KHUPOB KaK CIOCOO MPOMBIIUICHHOTO MOJYUYeHUs! COJIeH BBICIIUX KapOOHOBBIX|

KHUCJIOT. MbIia KaK COJIM BBICIITUX Kap6OHOBBIX KHCIIOT

3.15

XUMHUYECKUE CBOICTBA TIIFOKO3bI: PEAKIIMHU C YYaCTUEM CITUPTOBBIX U aIbJACTHIIHOW TPYII U
MOJIOYHOKHCI0e OpokeHue. [IpuMeHeHne TiroKo3bl, €€ 3HaUCHHE B JKU3HEAEATEIbHOCTU
OpraHu3Ma. Jucaxapumpl: caxaposa, MaJIbTO3a. BoccranasnmBatomiye U
HEBOCCTaHABIMBAIOIIKE Aucaxapuabl. [maponns mucaxapumos. [lomwmcaxapuabl: Kpaxmal,
riukoreH. CTpoeHHe MakpOMOJIEKYJl KpaxMaia, TIIMKOTeHa M IEeJUTI0NI03bl. Dusndeckue
CBOMCTBA KpaxmMaJja U IeJUTI0NI03bl. XUMUYECKHEe CBOMCTBA Kpaxmasa: TUIPOIIH3,
KayeCTBEHHAs peakiyst ¢ HOAOM. XHUMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THIPOIIH3,
noiy4yeHne 3(upoB 1eTono3bl. TloHsATHE 00 HCKYyCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIA MIETK)

3.16

AMUHBI. AMHUHBI KaK OPraHUYECKUE OCHOBAHMS: PEAKIMU C BOJOM, KHCIOTAMH, PEAKLIHSL
ropeHusl. AHWIMH KaK MPEJACTaBUTEIb apOMaTUYECKUX aMHUHOB. XUMHUYECKHE CBOMCTBA
aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMu, OpOMHOM BOOH, okucieHue. [lomyueHue aMuHOB
ANKWIMPOBAHUEM aMMHMAKa M  BOCCTAHOBIICHHMEM  HUTPONPOHU3BOIHBIX

YTJICBOJIOPOIOB

3.17

AMHHOKHUCIOTHI ¥ 0€lIKH. AMMHOKUCIIOTHI Kak aM(OTEPHbIE OPraHUYECKUE COSTMHEHHUS.
OcCHOBHBIE aMHHOKHUCIIOTHI, 00pa3yroIiue 0einku. XuMUYECKUE CBOMCTBA OCJIKOB: THIPOJIU3,

ACHATypalusl, KAYCCTBCHHBIC (HBGTHLIC) PCaKIUu HA OenKu

3.18

Ctpoenue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB MOJTMMEPOB OT CTPOCHUS
MoieKy1. OCHOBHBIE CITIOCOOBI TOTYUYEHUS BBICOKOMOJICKYISIPHBIX COSTMHEHUHN: peaKInu

MOJMMEPH3AIMY U MONMKOHAeHcanuu. Kiaccudukanys BoIOKOH

3.19

###Par### U nentudukanus opraHMuaecKux COeTMHCHM. Perienne skcrepuMeHTaIbHBIX

3aaa4 Ha pacClioO3HaBaHHUE OPraHUYCCKNUX BCHIICCTB

3.20

I'eneTnueckas cBA3b MCXKIAY KiIaCCaMH OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUS U )KN3Hb

4.1

XuMmus B HOBCEAHEBHOM ku3HU. [IpaBuia 6e30macHoi pabOThI C €AKUMH, TOPIOYUMH U

TOKCHUYHBIMHA BCUICCTBAMHU, CPCACTBAMUA OBITOBOM XHMHU

4.2

XuMus 1 310pOBbe. XUMUS B MEUIIMHE. XUMHUS U CEIIBCKOE XO35MCTBO. XUMHUS B
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NPOMBIIUICHHOCTH. XHMHUS U SHEPreTHKA: IPUPOIHBIN U MOy THHINA HEPTIHOW ra3bl, X
cocTaB U ucnonb3oBanue. CocraB HedTH U e€ nepepaboTka (MPUPOJIHBIE UCTOUHUKU

YIJIEBOI0POIOB)

XHUMHUS U 3KOJIOTHA. XUMHUYECKOE 3arpsA3HCHHUC OKPY)KaIOH_[eﬁ CpCAabl U Cro MOCICACTBUA.

43 Oxpana ruapocdepsl, mouBbl, aTMOC(EpHI, (PIOPHI U (hayHBI OT XUMUYECKOTO 3arpsS3HEHUS.
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJITEPHATUBHBIE HCTOYHUKH SHEPTUU
OO01mue npeacTaBIeHus O MPOMBIIIICHHBIX CIIOCO0aX MOJyYeHUs XUMUYECKUX BEIIeCTB (Ha
MpuUMepe MPOU3BOICTBA AMMHAKa, CEPHOM KUCIOTHI). UEpHast v IBETHAST METAJUTYPTHUS.

44 5
CrexIo u cuiMKaTHasi IPOMBIILIEHHOCTh. [IpombliienHas oprannyeckas xumusi. CoIpbE
JUIsl OPTraHUYECKOM MPOMBIIIIIEHHOCTH

5 Tunel pacy€THBIX 3a1a4
51 Pacuérer maccel BemecTBa wiv 00bEMa ra3oB M0 U3BECTHOMY KOJTUYECTBY BEILIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB

52 Pacuérel TemnoBoro addexra peakuun

53 Pacuérbl 00bEMHBIX OTHOIIICHUH Ta30B NMPU XUMHYECKUX PEAKIIHIX
Pacuérer maccel (00BEMA, KOJIMUECTBA BEIIECTBA) TPOYKTOB PEAKIINH, €CJIU OJTHO U3

54
BEIIIECTB JIAHO B U30BITKE (MMEET IPUMECH )
Pacuétpl MaccoBoit ni 00EMHOM JOTH BBIXOA MPOAYKTA PEAKIIUH OT TEOPETHUECKH

5.5
BO3MOKHOTO
Pacuétbl macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJHO U3

56 BEILIECTB JJAHO B BUJIE PACTBOpA C ONPEACIEHHON MacCCOBOM J10JI€M PACTBOPEHHOTO
BEILIECTBA
Pacuérel ¢ ucnosnib30BaHMEM MOHITHI «MacCOBast JOJIDY, «MOJISIpPHAs KOHLICHTPALU,

5.7
«PaCTBOPUMOCTbHY
Haxosxnenne mosiekyisspHoit popMyITbl OPraHUIECKOTO BEIIECTBA MO0 €ro TUIOTHOCTH U

5.8

MAaCCOBBIM OOJIAAM 3JICMEHTOB, BXOIAIIUX B €I'0 COCTaB, WM 110 IIPOAYKTaM CropaHus
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O TIPOLECCA
OBS3ATEJIbBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA
1. Xumus, 10 xmace/ I'abpuensan O.C., OOGIIECTBO C OrpaHUYCHHOM OTBETCTBEHHOCTHIO
«IPODAY; Akimonepnoe oodmiectBo «M3marensctBo «lIpocsemnienner»
2. Xumus, 11 xmace/ Tabpuensa O.C., OOImECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO

«IPODA»; Axunonepnoe obmectBo «M3narensctBo «IIpocseniennes

METOANYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue - 6a3oBblif ypoBeHb» - M.
Hpoda 2022 rop.
2. O.C.l'abpuensia, M.I'.OctpoymoB, «OOmiass XuMusi B TeCTax, 3ajadax, ynpakHeHmsX. 11

kiace» - M.: llpoda, 2023 rog..

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc: KonTponbHble 1
MIPOBEPOYHBIE PAOOTHI K yueOHUKY». - M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoa, A.I".Beeaenckas «Xumust 11 knacc: HactonbpHast kHUTa 1715
yuurtens». Yacte 1 - M.: lIpoda, 2019 roa.

5. O.C.I'abpuensu, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmace: HactonpHast kKHUTA [T
yaurensi». Yacts 2 - M.: JIpoda, 2022 rog.

6. O.C.l'abpuensa, I1.B.Pemero, W.I'.OctpoymoBa «3amauu 1Mo XMUMHH WU CIOCOOBI HX
pemenus» - M.: «Zlpoday, 2021rox.

7. B.I'. JlenncoBa «Xumusa 11 kimacc moypounsie iansl o yueOHuky O.C.I'aOpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A Ps6osa, V.}O.Hesckas, P.B.JIuako «Tecthl mo xumun 11 kmaccy, - M.: Dk3ameH,
2019r.
O.C.I'abpuensH, N.I'.octpoymoB «XuMuueckuii IKkcriepuMeHT B mkoe 11 kmacey»; - M.: [Ipoda. - 2019
rof.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
1. http://him. Iseptember.ru Enunas komnexkuus LIOP: [IpenMeTHast KoJuieKus « XAMUsDY

2. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE SKCIIEPUMEHTHI:

xumus. Komnekius Poccuiickoro o6mieo0pa3zoBaTensHOTO TopTaia

3. http://chem.rusolymp.ru Opranudeckasi XuMusi: SI€KTPOHHBIN YUeOHUK AJIsi CpeHen

IIIKOJIBI
4. http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU: 3JICKTPOHHBIN yueOHUK

5. http://www.chemistry.ru JlucranmoHHas OJIMMIIHNAAA o XUMUH:

TEJIEKOMMYHUKALMOHHBIN 00pa30BaTEIbHBIN TPOEKT
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