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MHNOACHUTEJIBHASA 3AIINCKA

IIporpamma 1Mo XUMHH Ha YpOBHE cpenHero obmero obpasoanus paspaboTaHa Ha ocHOBe DenepansbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @enepaunny, TpebOBaHUA K pe3yibTaTam
ocBoeHusi (enepanbHOIl 00pasoBaTeNbHON TporpaMmel  cpemnHero oOmero obpasosanus (POII COO),
npeacTaBieHHbIX B PenepanbHOM rocynapcrseHHOM obpasoBatenbHoM craHpapre COQO, ¢ yuérom Konuenumu
npernonaBaHust yuyeOHOro mnpenMmera «XuUMHUS» B 00Opa3oBaTeNbHBIX OpraHusauusx Poccuiickoit Peneparu,
peanM3yIoUINX OCHOBHBIE OOpa30BaTENIbHBIC MPOTPAMMBI, M OCHOBHBIX MOJIOKEHHH «CTpaTeruu pa3BUTHS
BocruTanus B Poccmiickoit @eneparun Ha nepuon 1o 2025 roga» (Pacnopsokenne Ipasutensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTKe MPOrpaMMbl MO XUMHHU, K OMPEIEICHUI0 O0Iel cTpareruu oO0ydeHwus,
BOCIIUTAHHUS WM PAa3BUTHs OOydYaroUIuxcsl cperactBamMu ydeOHoro mpenmera «Xumusi» s 10—11 kmaccoB Ha
0a3oBoM ypoBHe cocTaBmiu KoHuentyajabHbie mojiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IIeJNeH,
COZIepIKaHUs, pe3yJIbTaTOB 0Oy4eHUsI U TpeOOBaHUIN K YPOBHIO IOATOTOBKH BBIITy CKHUKOB.

Xummueckoe oOpa3oBaHHe, MOJYYaeMOE BBITYCKHHKaMU 00I1e00pa3oBaTeIbHON OpPTaHU3ALMH, SBISIETCS
HEOThEMJIEMOH 4acThl0 HMX oOpasoBaHHOCTH. OHO CHY)XHT 3aBEPIIAIOIIMM 3TAllOM pealu3alud  Ha
COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIUX LEJIOCTHON CHUCTEME XUMHYECKOTO
00pa3zoBaHUsl. DTH LEHHOCTH KacarOTCs MO3HAHHSA 3aKOHOB MPUPOABL, (POPMHPOBAHUS MHUPOBO33PEHUS U OOLIeH
KyJbTYPBl YEJIOBEKA, a TAKXKE 3KOJOrMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IOPOBBIO U MPHPOTHON
cpene. Peammsyercst xumudeckoe oOpazoBaHHE OOYYarOLIMXCS HA YPOBHE CpemHero oodiero oOpa3oBaHUS
cpeacTBaMu y4eOHOro mpeaMera « XUMHs», COIEp’KaHHe U MOCTPOCHHE KOTOPOrO OMpPeNeNieHbl B MPOrpaMMe 1o
XUMHH C Y4Y€TOM CHenU(pUKN HAyKd XUMHUH, €€ 3HAQUYEeHUS B TMO3HAHWU MPHUPOABI M B MAaTEPUATBHOH KU3HU
o0I1IecTBa, a TaKKe ¢ YUETOM OOIIUX IeNIe U MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpenHero obmero obpasosanus B Poccuiickoii @enepanum.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIPaeT O0COOYIO POJb B COBPEMEHHOH LHMBIIIHM3ALNH, B
CO3MIaHMK HOBOW 0a3bl MarepuaibHOH KyJbTypbl. OHa BHOCHUT CBOH BKJan B (POPMHPOBAHHE PALMOHAIBHOTO
HAYYHOTO MBILLIEHUS, B CO3aHHE LEJIOCTHOTO NMPEACTABICHUS 00 OKPYIKArOIIeM MUpPE KaK O €JUHCTBE MPHUPOIbI
U 4YeJIOBEKa, KOTopoe (OpPMHUPYETCs B XMMUU Ha OCHOBE NMOHMMAHHUS BEIIECTBEHHOI'O COCTaBA OKPYIKAFOIIErO
MHpa, OCO3HAHMS B3AUMOCBSI3M MEXIY CTPOCHHEM BEINECTB, MX CBOWCTBAMH U BO3MOXHBIMH OOJNACTSIMHU
MIPUMEHEHUS.

TecHO B3auMMOAENCTBYs C JAPYTMMH €CTECTBEHHBbIMH HaykKaMH, XUMHs CTajla HEOTHEMJIEMOH YacTbiO
MHPOBOH KYJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIHEIIHOTO TPyAa W JKHU3HU KaXIOro 4ieHa oOmecTsa.
CoBpemMeHHass XMMHUSI KaKk HayKa CO3MJATeNbHAas, Kak Hayka BBICOKMX TEXHOJIOTMH HallpaBjieHa Ha peLIeHHe
ro0anbHBIX MPOOJIeM YCTOWYMBOTO PA3BUTUS 4YEJIOBEUECTBA — CHIPHEBOW, OSHEPTETUYECKOW, MHUIIEBOM,
SKOJIOTUYECKOH 0€30MacHOCTH M OXPAHBI 30POBBSL.

B cootBercTBHM ¢ O0IUMH TIENSIMU U IPUHIMIIAME CpeaHero oduiero oOpa3oBaHUs CONEPIKAHUE MPEIMeTa
«Xumusi» (10-11 xmaccsl, 6a30BbIH YPOBEHD H3YUEHUS) OPUSHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO
MOATOTOBKY OOYYarOIMXCsl, HEOOXOMUMYI0 MM Uil BBIPAOOTKH MHPOBO33PEHUECKHUX OPHEHTHPOB, YCIIEUTHOTO
BKJIFOYEHHS B JKU3Hb COLMYMa, MPOAOJUKEHUs O00pa3oBaHMs B PA3JIMUYHBIX O0OJACTSAX, HE CBA3aHHBIX
HEMOCPEICTBEHHO C XUMUEH.

CocraBnsroliuMu npeaMera « XuMus» SBISIFOTCA 0a30Bble Kypehl — «Opranudeckas xumus» u «OOmias u
HEOpraHMYeCcKasi XUMUSD», OCHOBHBIM KOMITOHEHTOM COJEPIKaHMs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOH HAYKH:
crcTeMa 3HAaHUI N0 HEOPraHWYEeCKOH XMMUH (C BKIFOUEHHUEM 3HAHUH 13 00IIei XUMHIH) U OpraHMYeCKONH XUMHH.
dopMUpOBaHUE NaHHOW CHUCTEMbI 3HAHUU NPHU M3YYEHUH MpeaMeTa 00ecreurnBaeT BO3MOXKHOCTb PACCMOTPEHUS
BCEr0 MHOroo0pa3usl BEIECTB HA OCHOBE OOIINX MOHSTHIA, 32aKOHOB U TEOPUI XUMHH.

Ctpyktypa comepxkanuss KypcoB — «Opranmyeckass xumusiy u «OOmas M HEOPraHWYECKas XUMHUSD»
copMupoBaHa B MpOrpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOIO IMOAXOAa K M3y4eHHI0 yueOHOro marepuaina u
00yCJIOBJI€Ha NCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONPEAENEHHBIX TEOPETHUECKUX YPOBHAX. Tak,
B KypCce OpraHM4YeCcKOM XHMHMM BeLIeCTBAa PAacCMAaTPUBAIOTCS HAa YPOBHE KJIACCUYECKON TEOpHUH CTPOEHMUs
OpraHMYEeCKUX COEIMHEHHUH, a TAK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U BJIEKTPOHHBIX MPENCTaBIEHUN O CTPOEHUHU
BemecTB. CBeneHns1 00 M3y4aeMbIX B KypCe BELIECTBAX MAIOTCS B PA3BUTHUH — OT YIJIIEBOAOPOAOB 1O CIOXKHBIX
OMONIOrNYeCKH aKTHBHBIX COCIUHEHUH. B Kypce opranndeckoil XMMHU TOJIy4ar0T pa3BUTHE COPMHUPOBAHHBIEC HA
YpPOBHE OCHOBHOrO 00Imero oOpa3oBaHUs TEPBOHAYAIBHBIE MPEACTABJIEHUS O XUMHYECKOH CBS3H,



KJIaCCU(UKALIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEINECTB OT HMX CTPOEHHs, O XUMHYECKOU
peakLuu.

ITon HOBBIM yrJIOM 3peHHs B IpeaMmere «XHMHUsS» 0a30BOrO YPOBHS PAacCMATPUBACTCS W3yUEHHBIH Ha
yPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsl TEOPETHUECKHIH MaTepra U (PaKTOJOTHUECKUE CBEEHHS O BEIECTBAaX U
XUMHYECKOW peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas W HeopraHW4YecKass XUMHs» OOyYaroIuMCs
NPEIOCTABIISETCSI BO3MOXHOCTb OCO3HaTh 3HAUYEHUE MEPUOIUYECKOr0 3aKOHa C OOILIeTeOPETHYECKUX W
METOZOJIOTUYECKUX TO3ULHHA, TayOKe TMOHATh HCTOPUYECKOE H3MEHEHHe (PYHKUMUH STOro 3akoHa — OT
o0o0maromieit 10 OOBSICHSIOIEH U POTHO3UPYIOLIEH.

Enunas cuctemMa 3HaHUN O BaXKHEHUIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX M NMPUMEHEHUH, a
TaKXe 0 XUMMHUYECKUX PEaKLUsaX, UX CYLIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKAaHUs NOMOJIHAETCA B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMU COJEp’KaHUs, UMEIOIIMMU KyJbTYPOJOTHUYECKUM U MPUKJIAJHOM XapakTep. JTH 3HaHUS
CHOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3H XUMHH C IPYTUMH HayKaMH, PaCKPBIBAIOT €€ pOJIb B IIO3HABATEIBHON U
NPAKTUYECKOH NeATENIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K TPOLECCY TBOPYECTBA B
o0NacTH TEOPUH U TPAKTUYECKHUX TMPWIOKEHHH XHMHH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JHMYHOCTHO 3HAYUMBIX TNpPoONeMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATH
UHPOPMALIUIO ¥ NPUMEHSTh €€ IJIsl TIOMOJIHEHHUS] 3HAHUHA, PEIIeHUs] WHTEJUIEKTYyabHBIX M 3KCIEPUMEHTAIbHBIX
HCCIIENIOBATENbCKUX 3a7a4d. B menoMm copepikaHue ydeOHOro mnpeaMera «XHUMHUS» JAHHOTO YPOBHS H3YYECHUS
OpPUEHTUPOBAHO Ha (OPMHUPOBAHUE ¥ OOYHAIOIIUXCS MUPOBO33PEHYECKOW OCHOBBI JJIsI MOHUMAHUS (HUIOCOPCKUX
uzeH, TaKUX KakK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO U OPTraHUYECKOro MUpPa, OOYCIIOBIEHHOCTh CBOMCTB
BELIECTB MX COCTABOM M CTPOEHHEM, [IO3HABAEMOCTb IPUPOIHBIX SBJEHUN MyTEM SKCIEPUMEHTAa U PEeLIeHUs
NPOTHBOPEYHA MEXIy HOBBIMH (aKkTaMH M TEOPETUYECKHMMHU MPEINOChIIKAMH, OCO3HAHHE POJH XHUMHH B
PELIEHNH 3KOJIOTHUECKUX MpodieM, a Takxke mpodieM cOepeKeHHsI YHEPreTHIECKUX PECYPCOB, CBIPbS, CO3MAHUS
HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pewenus 3agay BOCIUTAHUS, PA3BUTHS U COLMATM3AINN O0YJarOIUXCsl PHUHSTHIE TPOrpaMMO 110
XUMHH TIOAXOIbl K OINPENENeHUI0 COAEP)KaHWs M TOCTPOCHHUS MpeaMeTa IMpenyCMaTpUBAIOT (HOPMUPOBAHHUE
YHHBEPCAJIBHBIX YYEOHBIX ACHWCTBHH, HMEIOLINX 0a30BO€ 3HAUEHUE MJIsl PA3UYHBIX BUIOB [ESTEIBHOCTH:
pemeHust mpoOjieM, TOWCKA, aHaim3a U oOpaboTkm wHpOpMaIU, HEOOXOAMMBIX MJII MPUOOPETEHHUs OIbITa
MPaKTUYECKON U UCCIIeI0BATENbCKON AESITEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B npakTuke mpernonaBaHUs XMMHH KaK Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHMs, TaK U HA ypPOBHE
cpeanero oduiero oOpa3oBaHMs, MIPH ONMPEAECIIEHIH COAEPIKATENIbHON XapaKTEPUCTHKH LeJiel N3y4eHUs IpeaMeTa
HAIpaBJICHUEM NEPBOCTEIIEHHONH 3HAYMMOCTH TPAIULMOHHO NPHU3HAETCA (OPMHPOBAHHE OCHOB XHUMHYECKON
HAyKHd Kak OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH NEATENIbHOCTH HEIOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MMpOBONH KyJIbTypbl. C MeTOAMYECKONW TOYKH 3pEeHMs] TaKOH MOAXOH K OIpeneseHHIo Lejel
U3y4YeHUs MIPeIMEeTa SIBJISIETCSI BIIOJIHE ONPaBIaHHBIM.

CornacHo 1aHHOW TOYKE 3PEHHsI TJIaBHBIMH LIEJISIMU U3YUeHHs IpeaMeTa « XuMus» Ha 6a3osom yposHe (10
—11 k1) SABISOTCS:

e (opmupoBaHHe CHCTEMbl XMUMHUYECKUX 3HAHUH KaK BAKHEHINEH COCTABJSIFOIICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpPA, B OCHOBE KOTOPOW JIeXKAT KJIFOUEBBIC MOHSATHS, (yHIAMEHTAJIbHBbIE 3aKOHBI U TEOPHH
XUMHH, OCBOGHHME sI3bIKa HAyKH, YCBOGHHE M [IOHMMAaHHE CYIIHOCTH MJOCTYNHBIX 0000IeHuit
MHPOBO33PEHYECKOr0 XapaKkTepa, O3HAKOMIIEHHE C UCTOPUEN MX Pa3BUTHUS U CTAHOBJICHUS,

e (QopMupOBaHHE W PA3BUTHE MPENCTABIECHUH O HAYYHBIX METONAX IMO3HAHMS BEIIECTB M XHUMHYECKHX
peakiuii, HeOOXOIUMBIX IJIsl MPUOOPETEHN YMEHUH OPUEHTHPOBATHCS B MHUPE BEINECTB U XUMHUECKUX
SIBJICHUH, UMEOILUX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEHEBHOMN KU3HH,

® pa3BUTHE YMEHHI U COCOOOB AESTEIBHOCTH, CBA3AHHBIX C HAOMOIEHHEM U OOBSICHEHHEM XUMUYECKOTO
SKCTIEPUMEHTA, COOTFOACHUEM MPaBHII 0€30MacHOro 0OpalleHus C BEIeCTBAMU.

Hapsny c sTuMm, comepxkarenpHas XapakTepUCTHUKA LieJed M 3ahad U3yuyeHus IpeaMmeTa B MporpaMme 1o
XUMHH YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH NPHOPUTETAMH B CHCTEME CPENHEro odIiero
oOpazoBanusi. CeronHs B NMpENoJaBaHUU XMUMHUU B OONbLICH CTENEHM OTHAETCS MPEANIOUTEHHE MPAKTHYECKOU
KOMIIOHEHTE COAepKaHUsl OOyHYeHUs, OPMEHTHPOBAHHON Ha MOATOTOBKY BBINyCKHHKA O0Ieo0pa3oBaTeNbHON
OpTaHu3aliy, BIAACIOIEro HEe HaOOpOM 3HaHWH, a (PYHKUHMOHAJIBHOH I'PAaMOTHOCTBIO, TO €CTh CHocoOaMHu U
YMEHHUSIMH aKTHUBHOIO TMOJIyYE€HMs] 3HAHUM U NPUMEHEHHUs UX B PeasbHOM JKHU3HU JUIsl PELIeHUs] NMPaKTUYECKUX
3a4a4.

B cBs13u ¢ 3THM npH U3y4eHUHU npenMeTa « XUMHsD» JOMUHHPYIOLIee 3HaUeHHe TPUOOPETA0T TaAKHE LEIH U
3a7a4H, Kakx:



amanTauus OOydHarOIIMXCsl K  yCJIOBHUSM  JUHAMUYHO  Pa3BUBAIOINErocs Mupa, (OpMHpPOBaHHE
UHTEJUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa3OBaHHIO, COTPYIHHUYECTBY, CAMOCTOSITEIIEHOMY
NPUHATHIO TPAMOTHBIX PEIIeHHWH B KOHKPETHBIX JKU3HEHHBIX CHTYALMUsX, CBA3aHHBIX C BEIIECTBAMH U HX
NPUMEHEHHEM,

dopmupoBaHre y OOyHAIOUIMXCSl KIKOYEBBIX HABBIKOB  (KJFOYEBBIX KOMIIETEHLUH), HMEIOLINX
YHHBEPCAJIbHOE 3HAUEHHE /Uil Pa3IMYHBbIX BUAOB [ESITEIBPHOCTH. peLIeHHs mnpodjeM, IMOHCKa, aHalu3a |
00paboTku WHpOPMALMH, HEOOXOMUMBIX JUIsi MPUOOPETEHUs OMbITA AEATEIbHOCTH, KOTOpasl 3aHUMAET BasKHOE
MECTO B MO3HAHMU XUMHUH, & TaK)Ke U OLEHKHU C TMO3ULUH HKOJOTHYECKOH O€30MacHOCTH XapakTepa BIHMSHUS
BEIIECTB M XMMHYECKHX MPOLIECCOB HA OPTraHU3M YeJIOBeKa M MPUPOIHYIO CPeny;

pPa3BUTHE MO3HABATENBLHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOyYaroIuxcs:
CHOCOOHOCTH CaMOCTOSITETIbHO TPUOOpEeTaTh HOBbIE 3HAHUS 1O XHMHUH B COOTBETCTBUHM C JKH3HEHHBIMU
noTpeOHOCTSIMH, MCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH ISl TIOUCKA M aHau3a yueOHOH U
HAYYHO-TIONYJIPHOH HH)OPMALIUN XUMHUYECKOTO COIEPKAHNS,

dopmupoBaHHe ¥ pa3BUTHE Yy OOYYAKOIIMXCSl ACCOLMATHBHOIO U  JIOTUYECKOTO  MBIIIJICHHUS,
HaOJIIOIaTENIbHOCTH, COOpPAaHHOCTH, AKKYPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, IIPH
TUTAHUPOBAHHUH U MPOBEICHUH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommnxcsl yOeKOEHHOCTH B T'YMaHHCTUYECKOH HANpPaBICHHOCTH XHMHH, €€ BaKHOH
poaM B peuieHuH IoOaJbHBIX MPOOJIEM PALMOHAIBHOTO MPHPOIOIIONB30BAHUS, TOMOJHEHUS! YHEPTeTUYECKUX
PECYpPCOB U COXPAHEHHsI IPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHS K MPUPOJE
U CBOEMY 3JO0POBBIO, a TakKXKe MPHOOPETEHHUS OIbITa HCIOJb30BAHMS MMOJYYSHHbIX 3HAHHWHA U1 TPUHSTHS
I'PAaMOTHBIX PELICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKIMH SIBJICHUSIMH.

B yueOHOM mutaHe cpemnero o0mero oOpasoBaHUsl mpeaMeT «XUMHs» 0a30BOrO YPOBHSI BXOIHUT B COCTaB
npeaMeTHOH o0aacTu « ECTeCTBEHHO-HAyYHBIE TIPEAMETHD).

OOmee YnCIO YacoB, OTBENEHHBIX [UIAI H3YYEHUS XUMHHM, Ha Oa30BOM YPOBHE CpemHero ooOmiero
oOpasoBaHus, cocraBisier 68 yacos: B 10 kiacce — 34 yaca (1 wac B Henemo), B 11 xmacce — 34 gaca (1 4ac B
HENIeJTIO ).



COAEP)KAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4YeCKON XHMHH

IIpenmer opraHW4ecKONH XUMHU. €€ BO3SHUKHOBEHME, Pa3BUTHE W 3HAYEHUE B IOJYYEHUHU HOBBIX
BEIIEeCTB M MaTepuanoB. Teopus cTpoeHHUs opraHuueckux coenuHeHuili A. M. bytiepoBa, e€ ocHOBHbIE
nojoxenus. CTpyKTypHbIe POpPMYIIBI OPraHUYECKUX BeIecTB. | oMonorus,, nsoMmepus. XMMHUYECKast CBSI3b B
OpraHUYEeCKUX COCIUHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

IIpencraBnenne o kiaccuPUKALUKM OPraHUYECKUX BellecTB. HoOMeHKiaTypa OpraHHYecKuX
COeMHEHUH (cucTeMaThveckas) W TPUBHAIbHBIC HA3BaHMS BAKHEHIINX MPEACTABUTENEH KIIACCOB
OpraHUYEeCKUX BELIECTB.

DKCIepUMEHTAIbHBIE METObl U3YUEHUs BELIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHE ¢ oOpasuamu
OpraHUYeCKUX BELIECTB U MaTepuajaMu Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ OPTaHUYECKHUX BEILIECTB,
HAaOJIIOIEHHUE U ONUCAHHE AEMOHCTPALMOHHBIX OIBITOB IO NPEBPALICHUI0 OPraHUYECKUX BELIECTB MNPU
HarpeBaHuH (IJIaBJIeHHEe, OOYTITMBAHUE W TOPEHIE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTHUECKUH psii. MeTaH U 3TaH — mpocTeliine NpeacTaBUTENN
AJNIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOIMCTBA (PEaKINU 3aMELICHUsI U TOPEHUs ), HAXOXK/IEHHE B MIPHUPOIE,
MOJIyYeHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHIl psd. ODTWIeH M MpONMJIeH — IpocTeiiune
NPEACTABUTENN AJIKEHOB: (PU3MUYECKHE U XUMHUYECKHUE CBONCTBA (PEaKLUU THAPUPOBAHMS, TaJJOT€HUPOBAHMUS,
TUApPATalMY, OKUCICHHUS 1 MTOJIMMEPHU3ALIIH), TIOTyYeHHe U IPUMEHEHNE.

Ankanuensl: OytamueH-1,3 u mermnOyrtanueH-1,3: cTpoeHHMe, BaXHEWIINE XHUMHYECKHE CBOHCTBA
(peaxmust monmMepusanun). [loaydeHne CHHTETHYECKOTO Kay4dyKa U PEe3UHBL

AJNKHHBI. COCTaB M OCOOEHHOCTH CTPOCHHMs, TOMOJIOTHYECKUH psn. ALETHIeH — NpocTeHInnii
NPEACTABUTENb AJIKHHOB. COCTAB, CTPOCHHUE, (PH3NUECKHe 1 XUMHUYECKHE CBOUCTBA (PeaKLUU THAPUPOBAHHUS,
raJOreHUPOBAHUS, THAPATALINH, TOPEHUs ), IOJyUYEeHHE U TPUMEHEHHE.

Apenbl. bensoun: cocras, cTpoeHue, Gpu3nuecKkne U XUMHYECKHE CBOMCTBA (PeaKIuH TajoreHUPOBAHHS
U HUTPOBAHWs), MOJNyYEHHE U TPUMEHEHue. 1oayon: cocmaes, cmpoenue, Quauyeckue U XUMUYECKUE
CBOIICMBA (pearyuu 2an02eHUpPoOsanUs U HUMPOBGAHUs), nonyyenue u npumenenue. TOKCHYHOCTb apeHOB.
I'eneTndeckas CBsI3b MEKAY YIVIEBOJOPOAAMH, TPUHAMIEIKALIUME K PA3JIUYHBIM KJ1aCCaM.

IIpuponHble HCTOUHUKH yrieBoaoponos. Ilpuponnslii ra3 u nonyTHele HeTsAHBIE Ta3bl. HedTh 1 €€
npoucxoxaeHue. CrocoOwel mepepaboTKki HePTH: MEepPeroHKa, KPEKUHT (TEPMUYECKHH, KaTaJUTHYECKUH),
nposnu3. [IpoaykTel nepepadoTku HeTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITy. KamMeHHBIH yrosb
U POAYKTHI €ro nepepaboTKu.

DKCIepUMEHTAIbHBIE METObl U3YUEHUS BEIIECTB U MX NMPEBPALICHHA: O3HAKOMIIEHHE C oOpasLamu
IUIACTMACC, KaydyyKoB W pe3uHbl, kojuekuun «Hedpte» u  «Yromp», MOmENHpPOBaHUE MOJIEKYJI
yIJIEBOAOPOAOB M TaJOTCHONPOM3BOAHBIX, NMPOBEACHHE NPAKTUYECKONH pabOThI: MOJMyYEHHE STHUJICHA U
U3y4€HUE ero CBOMNCTB.

Pacuérnple 3anaun.

BoeruncineHnss Mo ypaBHEHHIO XHUMHUECKOW peakuun (Macchl, 00béMa, KOIMYECTBA HCXOIHOTO
BEIECTBA MWJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, OOBEMY, KOJINYECTBY OMHOTO W3 MCXOMHBIX
BEIIECTB MJIM MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamue opraHu4ecKkie coeAHHEHUs

[IpenenbHble OMHOATOMHBIE CHUPTHL. METAaHON M 3TAHON. CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE
CBOWCTBA (pEaKIUU C aKTUBHBIMHI METaJUIaMH, TaJIOr€HOBOAOPOAAaMH, TOPEHHUE), MpUMeHeHe. BonoponHble
CBSI3U MEXIy MOJIEKYJIAMH CIIUPTOB. JlefiCTBHE METaHOJIAa U 3TAHOJA Ha OPTaHU3M YeJIOBEKA.

MHOroaToOMHbIE CHNUPTHL. JTHJIEHIJIMKOIb M TJHULIEPUH: CTPOCHHE, (U3NUECKHE U XUMHUYECKHE
CBOWCTBa (B3aMMONEHCTBHE CO IIEJOYHBIMH METAJJIAMH, KAueCTBEHHAs pPEaKkUHus Ha MHOTOATOMHBIE
crupthl). JleficTBHe Ha OpraHu3M uyenoBeka. [IpuMeHeHne riunepuHa U 3TUIICHIJINKOJIS.

@DeHON: CTPOEGHHE MOJEKYJbL, (U3MYECKHe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (peHona.
[Ipumenenue peHomna.




Anpnerunbel U kemownsi. DopManbAerun, aueTANbACTHI. CTPOSHHE, (U3NYECKHEe M XUMHUYECKHE
CBOWCTBA (peaKLUN OKHCICHHS U BOCCTAHOBJICHUS], KAYECTBEHHBIE PEAKLIMH), IOJIYYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHCIOTBL. MypaBbUHAsl U YKCYyCHAasl KUCJIOTBI: CTPOEHHE,
(dusnyecKkue W XMUMHYECKHE CBOWCTBA (CBOMCTBa, oOIIMe M Kjlacca KUCJIOT, peakuus dTepudukanin),
nojy4eHue u npumenenne. CTeapuHOBast M OJIEMHOBAS KHCIOTHI KaK MPEACTABUTENN BBICITUX KapOOHOBBIX
KUCJIOT. MBlLJ1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, MX MOIOLIEE AEHCTBUE.

Crnoxnble 3(pHUpBl KaK TPOM3BOAHBIE KapOOHOBBIX KUCJIOT. ['muponm3 cioxkHbIX 3¢upos. Kupsr
I'mpponus xupos. Ilpumenenue xxupos. buonorudeckas poJib KUPOB.

VYrneBonbl: cocTaB, Kiaccu(UKalUs yrieBOAOB (MOHO-, IOU- M Tonucaxapuabl). [mokoza —
NpOCTEHINNN MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (PH3MUECKHe W XHUMHUYECKHE CBOHCTBA
(B3aumopnericteue ¢ ruapokcuaom wmenu(ll), okucieHune amMMmuadHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIFOKO3bI), HAaXOXIEHHE B MPHPOAE, NMPHMEHEHHe, OHOoNoruveckas podb.
dotocunTe3. PpyKTO3a KAK U30MEP TITFOKO3BL

Kpaxman u niesutrosiosa kak npuponaHbie monuMepbl. CTpoeHne KpaxMaia U HeJUTF0JI03bl. Pu3nuecKue
U XUMHYECKHE CBOMCTBA Kpaxmasa (THAPOJIN3, KaYeCTBEHHAsI PEAKIIHsI C HOAOM).

DKCIepUMEHTAIbHBIE METOABl U3YUEHHs BEINECTB U UX MPEBPAIICHUI: MPOBENeHUE, HAOMOAeHe U
OIHUCAHHE IEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OTHOATOMHBIX CIIHPTOB
(oxucnenue »stanoma okcugoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOAEHCTBHE TJIHLEPHHA C
rugpokcunom  wmenu(Il)), ampmernmoB (OKUCHEHHWE aMMUAYHBIM pacTBOpoM okcuna cepedpa(l) wu
ruapokcunom wmenu(Il), B3aumoneiicTBue Kpaxmana € HOAOM), TNPOBEACHHE MPAKTHYECKONW pPabOTHI:
CBOICTBA PacTBOPA YKCYCHOH KHCJIOTBIL.

PacuértHble 3anaun.

BoerunciaeHuss Mo ypaBHEHHIO XHUMHUECKOW peakuun (Macchl, 00BbEMa, KOJIMYECTBA HCXOIHOTO
BEIECTBA WJIM TMPOAYKTA PEAKIHMHU IO H3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB MJIM MPOAYKTOB PEAKIIUH).

A3zoTcoaepikalne OpraHuIecKue COSNNHEHHS.

AMHHOKHCIIOTBI KaK aM(pOTEepHbIE OpraHUYecKre coenHeHus. PU3NUecKne U XUMUYECKUE CBOHCTBA
AMHHOKHCJIOT (Ha puMepe riuiHa). buonorndeckoe 3HaueHNEe aMUHOKUCIIOT. [lenTuer.

benkn kak mpupoOgHBIE BBICOKOMOJEKYJSIPHBIE coenuHeHHs. llepBudHas, BTOPUYHAS U TPETHUYHAS
CTpykTypa OenkoB. XUMHUYECKHE CBOHCTBA OENKOB: THIPOJN3, NEHATYPAllHsl, KAYeCTBEHHBbIE PEaKLUU Ha
Oenku.

DKCIepUMEHTAbHbIE METOIbl M3yUEHHs] BELIECTB U HMX INPEBPALICHUN: HAONIONEHHE U OMNHMCaHUEe
JIEeMOHCTPALIMOHHBIX OIBITOB: I€HATYpaLus OEJKOB MPU HATPEBAHUH, LIBETHBIE PEAKIIUU OEJIKOB.

BbicokomosieKyIsIpHbIE COeIHHEHHUSI

OCHOBHBIE MOHITHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEPH3ALH, CpeOHsAs MOJeKysipHas Macca. (OCHOBHBIE METONbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJMMEPHU3aLUs U MOJMKOHICHCALHS.

DKCIepUMEHTAbHBIE METObl U3YUEHUS BEIIECTB U MX NPEBPALICHHA: O3HAKOMIIEHHE C oOpasLamu
NPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IIACTMACC, KAYYYKOB.

MesxnpeameTHble CBsI3H.

Peanusanuss MeXnpenqMeTHBIX CBA3€d MNpPH M3YYEHMM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M TOHATHUH,
SIBJISTFOLIIMXCSI CHCTEMHBIMH J1JIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uine ecTecTBEHHO-HAyUHBIEC TIOHATHS: SIBJICHHUE, HAYYHBINA (DAaKT, THIIOTE3a, 3aKOH, TEOPHUs, aHAJIN3,
CHHTE3, KJIacCU(UKALHS, IEPUOTUIHOCTD, HAOMIOIEHHE, U3MEPEHHUE, SKCTIEPUMEHT, MOACIHPOBAHNE.

dusnka: MaTepwust, SHEPTHsL, Macca, aTOM, 3JIEKTPOH, MOJIEKYJa, YHEPTETHUYECKUH YPOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHOe COCTOSTHUE BEIIEeCTBA, (PH3NUECKUE BETMUNHBI U €MHHULIBI UX H3MEPEHUSI.

buonorus: knerka, opranusm, duocepa, oOMeH BelecTB B OpraHusmMe, poTocuHTe3, OHOTOrHIecKH
aKTUBHbIE BelecTBa (O€NKH, YIIIeBOABI, KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE MOPOIBL, TOJE3HBIE HCKOMAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonorus: mUINEBbIE NPOAYKTHl, OCHOBbI PALMOHAJIBHOrO IHTAHHS, MOIOIIHE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHUECKHE MPeTapaThl, MaTepHalibl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC



OBLIAA U HEOPTAHNYECKAA XUMMUSA

TeopeTuueckue 0OCHOBBI XMMHUU

Xumudeckuii smeMeHT. AToM. Snpo aroma, M30TOMNBL. DJIEKTPOHHAs 00OJIOYKa. DHEPreTU4YecKue
YPOBHH, IOAYPOBHU. ATOMHBIE OpOHTaNH, S-, p-, d- 3meMeHTsl. OCOOEHHOCTH paclpeneeHus JeKTPOHOB
1o opOUTANISIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX NEPHUOOB. IJIEKTPOHHAS KOHDUTYpaLIKsl aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuognueckas cucrema xumudeckux sjnemeHToB [l M. MeHnpneneesa.
Cas3p nepuoanueckoro 3akoHa u Ilepuoanueckoil cucreMbl xumudeckux sieMeHToB Jl. M. Menneneesa c
COBPEMEHHOU TEOPHUEH CTPOCHUSI aTOMOB. 3AKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX 3JIEMEHTOB U
0o0pasyeMbIX MMHU TMPOCTBIX M CJOXHBIX BELIECTB IO IPYNIIaM U NepuojaM. 3HAUYE€HUE MEePUOIUYECKOTrO
3aKOHA B Pa3BUTHUU HAYKH.

Crtpoenne BemecTBa. XHUMHUYECKasi CBsI3b. BUAbl XMMHYECKOH CBs3HM (KOBAJEHTHAs HEMOJSIPHAs U
NOJSIPHAsi, WOHHAs, MeETajuTnueckas). MexaHu3Mbl OOpa3OBaHHUs KOBAJIEHTHOW XHUMHYECKOH CBs3H
(oOMeHHBIE W OHOPHO-aKLENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. MOHbI: KATUOHBI U AHHUOHBI.

Bemmectsa MOJIEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tune! KpUCTAIIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOWMCTBA BELIECTB OT TUIA KPUCTAIINYECKON PELIETKY.

ITonsTue o nucnepcHsix cucreMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPbL. MaccoBasi A0JIs BelleCTBa B
pacTBope.

Knaccupukaumus Heoprammdeckux coenuHeHwid. HoOMeHKIaTypa HEOPraHMYECKHUX  BEIIECTB.
I'eneTnueckas cBS3b HEOPraHUYECKUX BELIECTB, MPUHAIIEKALINX K PA3JIMUHBIM KJIACCaM.

Xummueckasi peakuust. Kimaccuukauys XUMHUYECKUX PeakUUi B HEOPTaHUYECKOH M OpPraHHYeCKOM
XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEIECTB, 3aKOH COXPaHEHUs U MpeBpallleHHs] S3HEPIUU NPU XUMUYECKUX
peaxLusx.

CkopocTb peakuuu, e€ 3aBUCUMOCTh OT PasNuuHbIX (pakTopoB. OOpaTnMble peakluu. XUMHUECKOEe
paBHOBecue. PaKTOPBI, BIUSIOLINE HA COCTOsIHUE XUMHUUeckoro paBHoBecus. [Ipunuun Jle [latense.

OnexTponutnyeckas aucconuauus. CuibHble n crnabble 3ekTpoiuThl. Cpema BOAHBIX PacTBOPOB
BELIECTB: KUCNas, HeNTpasibHasl, LIeJouHas.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIMH.

DKCIepUMEHTAIbHbIE METOAbl HM3YYEHUs BELIECTB W WX NPEBPAIICHHIA: JEMOHCTpauus TabJun
«Ilepnonuueckas cucrema xumudeckux osinementos M. M. Mengeneesa», wusydeHue wmojaenen
KPUCTAUTMYECKUX PELIETOK, HAONIONEHHEe W ONHCAHHE JIEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB
(pa3iokeHne MepOKCUIa BOAOPOAA B MPUCYTCTBUH KaTaIU3aTOPa, ONPEAESICHHE CPelbl PACTBOPOB BEILECTB
C TIOMOIIBIO YHUBEPCAIbHOTO HHANKATOPA, PEaKIMU HOHHOTO 0OMeHa), MPOBEICHUE MPAKTUIECKOH PaboThI
«BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN.

PacuérHble 3anaun.

Pacuétbl no ypaBHEHUSIM XUMUYECKUX peakLuii, B TOM 4HClie TEPMOXUMHUYECKHE PACUEThI, pacuéThl C
UCIOJIb30BAaHUEM MOHATHUS «MACCOBAsi 10JIsl BEILLIECTBAY.

Heopranuueckass Xumust

Hemerannel. [lonoxxenue Hemetamnos B llepuonmyeckoin cucreme xumuyeckux saemeHToB . WM.
MenneneeBa M OCOOCHHOCTH CTPOEHHUS aTOMOB. Pusndeckne CBOWCTBA HEMETAJUIOB. AJUIOTPOMUS
HEMeTaJUIOB (Ha mpuMepe KUcIopona, cepol, ocdopa u yriepomaa).

XUMHUYeCKHe CBONCTBA BaKHEWIINX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, ¢ocdopa, yriepona u
KPEMHUS) U UX COCAMHEHUH (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX COSAMHEHUI).

IIpumeHnenne BaXHENIINX HEMETAJUIOB U UX COCUHEHU.

Merannbl. Ilomoxenue wmeramioB B llepuommueckoin cuctemMe xumudeckux sjaemeHTtoB [l H.
MenpeneeBa. OCOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000j04YeKk aToMoB MetajuioB. OOmme ¢usnyeckue
cBoiicTBa MeTasioB. CIuIaBbl METAIJIOB. DJIEKTPOXUMHUUECKUH Psii HANIPSDKEHUH METaIOB.

XUMHUYeCKHe CBOHCTBA BAKHEUIITNX METAJJIOB (HATPUH, KA, KaJbLUH, MArHUH, aTJFOMUHUH, IIIHK,
XpOM, JKeJIe30, Melb) U UX COCAMHEHUH.

OO6ume ciocoOrl mony4deHust MeTayuIoB. [IprMeHeHne MeTaJuIoB B ObITY U TEXHUKE.

OKCHepUMEeHTalbHblE METO[bl HM3yUYEHHUS BELIECTB M WX MpeBpallleHui: H3ydeHHE KOJJIEKLUU
«MeTaymuibl U CrUlaBbl», OOpa3lLOB HEMETAJIOB, PEINCHHE SKCIEPUMEHTANbHBIX 3a7ad, HaONOACHHE |
OIMHUCAaHWE JEMOHCTPALMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aMMOACHCTBHE THUAPOKCHIA ATFOMHHHS C
pacTBOpaMH KHCJIOT M LIENIOYeH, KAUeCTBEHHbIE PEAKIIH HA KATHOHBI METAJIJIOB).



PacuérHble 3amaun.

Pacuérer macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEINECTBA, MAacCe WM
00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKIMHU BELIECTB, PacUéThl MAcChl (00BEMA, KOJNUYECTBA BEIIECTBA)
NPOAYKTOB PeakKiNH, €CIU OAHO U3 BELIeCTB UMeeT IPUMECH.

Xumus 4 )KU3Hb

Ponb xumun B obecrieueHnH 3KOJIOTHYECKOM, YHEPTeTUUECKON M MUIIEBOH 0€30MacHOCTH, Pa3BUTHH
MenuuuHbl. [ToHATHE O Hay4YHBIX METO/ax MO3HAHMSI BELECTB U XUMUYECKUX PEaKLIUi.

IIpencrasnenust 06 OOIMMX HAYYHBIX MPUHIUIIAX MPOMBILIJIEHHOTO MOJyYEHHs] BAKHEHIITUX BEIIECTB.

UenoBek B MUpe BEIECTB U MaTepUaJIOB. BaKHENIINE CTPOUTENbHbIE MaTepHabl, KOHCTPYKLIHOHHbIE
MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuasbl IJs 3JEKTPOHUKH, HAHOMATepHasbl, OpraHUuecKue U
MUHEpaJIbHbIC YIOOPEHUSI.

XuUMHS M 3[0pOBbE€ 4YeNOBEKa: MpaBUjia HCIOJb30BAHUS JIEKAPCTBEHHBIX IIpPENaparoB, IpaBuja
0e30MacHOro MCIOJIB30BAHUS MTPENapaToB OBITOBON XUMHH B TOBCEAHEBHOM JKU3HMU.

MesxnpeameTHble CBSI3H.

Peanm3zauus MexXnpenMeTHBIX CBS3EH MPH M3YYEeHWH OOIeH M HeopraHuveckoil xumuu B 11 kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHHE Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M MOHSATHUH,
SIBJIAIOLUXCS] CHCTEMHBIMHU ISl OTAEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYUHOTO UKJIA.

OO0une ecTeCTBEHHO-HAYYHBIE MOHSTHS. HAyYHbIA (aKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTES,
KJIaccupUKaIUs, MEPUOTUIHOCTDb, HAOMIOIEHHE, SKCIIEPIMEHT, MOJIEJIMPOBAHNE, U3MEPEHNUE, SBJICHHE.

®dusuka: MaTepus, OJHEpPrusi, Macca, aToM, »JJEKTPOH, MPOTOH, HEWTPOH, HOH, MH30TOIl,
PaauOaKTUBHOCTb, MOJIEKYJA, SHEPTEeTHUECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE
BEINECTBA, (PU3MUECKIE BETMYNHBI M SAMHULBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTemMa, duochepa, Makpo- 1 MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH
BELIECTB B OpraHu3Me.

I'eorpadusi: MUHEpaBI, TOPHBIE ITOPO/BI, MOJIE3HBIE HCKOMAEMBbIE, TOILIIMBO, PECYPCHL

TexHomorusa: xXuMuYeckass IPOMBILUIEHHOCTb, METaJUIyprusi, MPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepHaJioB, CEIbCKOXO3SHCTBEHHOE NPOM3BOJACTBO, IHIIEBAs IMPOMBIIUIEHHOCTD, (apMareBTHUIeCKast
MPOMBILUIEHHOCTb, IMPOU3BOJACTBO KOCMETHMYECKUX IIpernapaTroB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepHasoB, 3JIEKTPOHHAs! MPOMBILIJIEHHOCTb, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIPAMMLBI 110 XUMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBiuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYAIOIMUMUCS MPOrpaMm
cpeanero obmero obpa3oBaHUsl (JIMUYHOCTHBIM, METAPEAMETHBIM M NpeaMeTHbIM). Hay4uHo-meToanyeckoi
OCHOBOH AJIsl pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOSHHSI MPOTPaMM CpeaHero obmero oOpa3oBaHUs
SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIH MOIXON.

B cooTBeTCTBHHM C CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE JHMYHOCTHBIX PE3YJIbTATOB
OCBOGHMsI TpeaMera «XHUMHS» Ha YPOBHE CpenHero o0mero oOpa3oBaHHUsS BBIACICHBI CIEIYIOINE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYHAIOLIMMHUCS POCCUICKON IPayKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO,
CaMOCTOSITETBHOCTH U CAMOOTIPENEICHHUIO;

HAJIM4YHMe MOTHBALMU K O0YYEHHIO;

LIEJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMUHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH W
HUCTOPUYECKHX TPAIULII 0a30BOI HAYKH XIUMHUUY,;

TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIUXCs PYKOBOACTBOBATBCS B CBOEH NESTENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH LIEJIOCTHOH CUCTEME XMMUYIECKOTO O0pa30BaHMS,

HAJIMYME TPABOCO3HAHUSI JKOJOTHUECKOW KYJNbTypbl M CIIOCOOHOCTH CTaBUTh LEIH H CTPOHUTH
JKU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE pPe3yJbTaThl OCBOCHHS IMpeaMmera «XHUMHs» TOCTUTAIOTCS B €OUHCTBE Y4YeOHOH U
BOCITUTATEIIbHON JEATENbHOCTH B COOTBETCTBUH C T'YMAHHCTHYECKHUMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH M HJI€aJaMU POCCHICKOTO TPa’kAaHCKOTO OOINECTBA, MPUHATHIMH B 00IIECTBE
HOPMaMH M TMPaBHJIAMH [OBENEHHs, CHOCOOCTBYIOLIMMH MpPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHA U
HPaBCTBEHHOT'O CTAHOBJICHHS JIMYHOCTH O0YUarOITMXCSI.

JIMYHOCTHBIE pe3yJNbTaThl OCBOCHMS IMpeaMera «XHMHUS» OTPakaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENILHOW M TMPAKTUYECKON IESTENbHOCTH OOYHAIOLIMXCS MO peain3aliy NMPHHATHIX B 0OIIecTBE
LIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUS

OCO3HaHMs OOYYaIOIIUMUCS CBOMX KOHCTUTYIIMIOHHBIX IMpPaB U OOSI3aHHOCTEH, YBAXKEHUS K 3aKOHY U
NPaBOTIOPSKY;

NPEACTABICHUS O COLMANBHBIX HOPMaX U MPaBHUIIAX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NESTEIBbHOCTH NMPH CO3MAHMU Y4eOHBIX MPOEKTOB, PEIICHUHU
yueOHBIX U MO3HABATEIIbHBIX 3371a4, BHIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh U MIPUHUMATb MOTHUBBI, HAMEPEHHSI, JIOTUKY M apTyMEHTBI JPYTUX TPU aHATN3E
Pa3IUYHBIX BUAOB YU€OHON AEATENbHOCTHY,

2) IATPHOTHYECKOT0 BOCIIUTAHHUS

LIEHHOCTHOT'O OTHOIIEHHSI K UCTOPHYECKOMY M HAYYHOMY HACJIEIUI0 OTEYeCTBEHHONH XUMUM;

YBO)KEHUs] K TMPOLECCy TBOpYECTBA B OOJACTH TEOPHMHM M MPAKTHYECKOrO NPUMEHEHUS XUMUH,
OCO3HaHMS TOTO, YTO MAOCTIDKEHUS HAYKH €CTh pe3yJbTaT JUINTENbHBIX HAOMIOACHUH, KPOIOTJIMBBIX
SKCMEPUMEHTAIIbHBIX TOUCKOB, MOCTOSTHHOTO TPYAA YUEHBIX U PAKTHUKOB,

UHTEepeca M IO3HABATEJNbHBIX MOTHBOB B IOJNYyYEHHH U MOCIEAYIOLIEM aHaiu3e WHPOpManud O
NEePENOBBIX TOCTHKEHUSIX COBPEMEHHOHN OTeUECTBEHHOW XUMUM,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO NTOBEACHHS,

CHIOCOOHOCTH OLICHMBATh CHTYallUH, CBSI3aHHBIE C XHMHYECKHIMH SIBICHMAMH, M TNPHHUMATH
OCO3HAaHHBIE PELICHHS], OPHEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

TOTOBHOCTH OLICHWBATh CBOE IMOBENEHHE M MOCTYIKH CBOMX TOBAPHINEH C MO3MLUN HPABCTBEHHBIX U
NPABOBBIX HOPM M OCO3HAHHE MOCIEICTBUI 3THX IMTOCTYIKOB;

4) popMupOBaAHUS KYJbTYPBbI 310POBbSI:

MOHVMAHUSI [IEHHOCTEH 310pOBOro M Oe3omacHOro odpasa KU3HU, HEOOXOAUMOCTU OTBETCTBEHHOTO
OTHOLIEHHS K COOCTBEHHOMY (PH3HUUECKOMY H IICUXUIECKOMY 37JOPOBBIO;

coOnroeHnst mpaBwl 0€30mMacHOro OOpaleHusl ¢ BemecTBAaMH B OBITY, TIOBCEJHEBHOHN JKU3HH U B
TPYAOBOH AEATEIbHOCTH,



NOHUMAHM LEHHOCTH MPaBHJ HMHIUBUAYaJbHOIO U KOJUIEKTUBHOrO O€30MacHOrO TOBEICHUS B
CUTyaLUAX, YTPOXKAIOLINX 30POBBIO U XKU3HU JIIOJEH,

OCO3HAHMS TIOCJIEACTBUN U HENPHUATHS BPENHBIX NMPHUBBIYEK (YIOTPEOJIEHUS] aJKOTOJsl, HAPKOTHUKOB,
KypEeHHs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATENbCKONH AEATENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPYECKOHN U APYTUX BUAAX NEATEIBbHOCTH,

YCTAaHOBKM Ha aKTHBHOE YYaCTHE B PELICHUH MPAKTUYECKUX 3a7ad COLMAIbHOW HANpaBJIEHHOCTH (B
paMKax CBOETO KJlacca, IMIKOJIbI);

UHTEepeca K MPAKTHYECKOMY H3YUEHHIO MNpodeccuil pasIM4HOrO pona, B TOM YHCIE Ha OCHOBE
NPUMEHEHUs TPEeIMETHBIX 3HAHUI 110 XUMUH;

yBaXX€HUsl K TPYAY, JIOASIM TPyJa U pe3yibTataM TPYyAOBOH 1eATeIbHOCTH,;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIBHON TpaeKTOpUHU oOpazosanus, Oynymeit nmpodeccun
U peayin3alii COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITOCOOHOCTEN K XMMHH,
UHTEPECOB U noTpedHoCcTel 001IecTBa,;

6) 3K0JI0rHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH Le1ecO00Pa3HOro OTHOLIEHUSI K MPUPOAE, KAK MCTOUHUKY CYLIECTBOBAHHS JKU3HH HA
3emue;

MOHUMAaHHUS TII00AJIBHOTO XapakTepa 3KOJOTHUECKUX MPOOIIeM, BIUSTHHIS SKOHOMUYECKHUX MPOLIECCOB HA
COCTOSIHHUE MPUPOJHON U COLMAJIbHON CPEbI,

OCO3HaHMUs HEOOXOAWMOCTH HCIIOJIb30BAHMS IOCTH)KEHUH XUMHHM JUJII  PELICHHS  BOMPOCOB
palMOHANIBbHOTO IPUPOAONOIb30BAHMUS,

AKTHUBHOTO HENPUATUS ACHCTBUN, NPUHOCALIUX BpPEN OKpYy>KaoLIeW NPUPOAHON cpene, yMEHMs
NPOTHO3MPOBATh HEONArOMPUATHBIE HKOJIOTHUECKHE TMOCIECACTBHS NPEANPUHIMAEMBIX JCHCTBUH U
NpenoTBpallaTh ux;

HaJIU4Usl Pa3BUTOTO SKOJOTHYECKOrO MBIIIJIEHUS], SKOJOTHYECKONH KyJbTYphbl, OIbITa JEATENbHOCTH
SKOJIOTMUECKOHN HaIpaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATLCS UMU B [103HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIbHON MPAKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTUBOCTOSITh UAECOJIOTHU XeModobuw,

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

cpOPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKH U
O0IIEeCTBEHHOH MPAKTHKH;

NOHUMAaHUS CreUU(PUKA XUMHHM KaK HayKH, OCO3HAHHMA €€ poiud B (OPMUPOBAHMU PALMOHAIBHOTO
HAYYHOTO MBILIUIEHUS, CO3/IaHUHM LIEJIOCTHOTO MpPEACTABICHHS OO0 OKpY)KaKoIeM MHpPE KaK O EIUHCTBE
NpUPOABl U YEJOBEKa, B IIO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH M pemeHud mnpodjeM COXpaHEHUs
NPUPOJHOTO PAaBHOBECHS,

yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH TSI COBPEMEHHON LIMBUJIM3ALNY: B €€ T'YMaHUCTUYECKON
HAIpPaBJICHHOCTH U BAXKHOH POJM B CO3JaHMM HOBOH 0a3bl MaTepHabHON KYJIBTYPBI, PELICHHN TJI00ATBHBIX
npobJyieM YCTOWYUBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOU, YHEPTeTHUECKOH, MUIIEBONW U DKOJOTHYECKOH
0e30MmacHOCTH, B pAa3BUTHH MENULUHBL, O0ECNEUeHHH YCIOBUH YCHEITHOrO TPyda M 3KOJOTHYECKH
KOM(OPTHOM KU3HU KOKAOTO YWIeHA OOIIECTBa;

€CTeCTBEHHO-Hay4YHON TIPaMOTHOCTU: MOHHUMAHHUS CYIIHOCTH METOAOB IO3HAHMSI, HCIOJIb3YEeMbIX B
€CTEeCTBEHHBIX HAyKax, CHOCOOHOCTH HCIOJB30BaTh MOJy4YaeMble 3HAHMA [JIs1 aHAIM3a U OOBSICHEHUS
SBJICHUH OKPY’KAIOIIErO0 MHpa M NPOUCXOASIIUX B HEM HU3MEHEHWH, YMEHHUS [enaTb OOOCHOBaHHBIE
3aKJIFOYEHHsT HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LEJBI0 TOJYYEHHsS IOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS U PEIIEeHHs MPOoOJIeM B peasbHBIX
JKU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIENOBATENbCKOMN NEITENbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPbIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
NOJYYE€HHIO HOBBIX 3HAHHUH MO XMMUH B COOTBETCTBHUHU C JKU3HEHHBIMH MTOTPEOHOCTSIMY,

WHTepeca K 0OCOOCHHOCTSIM TPY/Ia B Pa3IMYHBIX chepax mpodeccrHoHaNbHON NeITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATHI

MeranpenMeTHbie Pe3ybTaThl OCBOEHUST YIeOHOrO mpeamera « XUMUs» Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHMsI BKJIFOYAKOT:



3HaYUMble  JUIE  (OPMHUPOBAHHMS ~ MHPOBO33PEHUS  OOYHAIOUIMXCS  MEXIUCLHUILUTHHAPHBIE
(MexnpenMeTHble) OOIIEHAayYHbIE IOHATHS, OTPAXKAIOIIHUE IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa H
cneunprKy METOJOB IO3HAHMS, HCIOJNB3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepws, BEINECTBO, SHEPTHS,
SBJICHHE, NPOIeCC, CHCTeMa, HAy4dHbId (DaKT, MPHUHLUI, THUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHH,
UCCIIeIOBaHNE, HAOMOIeHIE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUe);

yYHHUBEpCaJbHbIE y4eOHble JAEWCTBUS  (MMO3HABATEIbHBIE, KOMMYHHUKATHBHBIE, PETYJSTHBHBIE),
obecnieunBaromue  (GopMupoBaHUe  (YHKIIMOHAJIBHOW TPAMOTHOCTH W COLHAJBHONW  KOMITETEHLIUH
00y4arOIIUXCS,

CHOCOOHOCTh O0YYarOIUXCs HCIOJB30BaTh OCBOCHHBIE MEXKIUCIHUILIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHUS 1 YHUBEPCAIIbHbIE Y4eOHbIEC IEHCTBUS B TO3HABATEIBHON U COLIMAIbHON MPAKTUKE.

MertanpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU YUEOHBIMU MTO3HABATEIBHBIMH,
KOMMYHHKATHBHBIMH U PETyJIATUBHBIMU IEHCTBHAMU.

OBJjianeHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH 1EHCTBHUSIMH:

1) 6a30BbIe JJOTHYECKHE ICHCTBHUS:

CaMOCTOSITENTbHO (POPMYJIHPOBATH U AKTYATU3UPOBATh ITPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPeNeNATh LEeNN NeSTeNIbHOCTH, 3a1aBasl MapaMeTpbl M KPUTEPHUH HX IOCTH)KEHUS, COOTHOCHTH
Pe3yJIbTAThI ACATENBHOCTHU C TOCTABICHHBIMH LIEJISIMUY,

UCIIOJb30BaTh MPH OCBOSHUHM 3HAHUI MPHUEMBI JIOTMYECKOTO MBIIIJIEHNS — BBIIEIATh XapaKTepHBIE
NPU3HAKA TIOHSATHA W YCTAHABIMBATH HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOINUE MOHATHUS IS
OOBSICHEHUS OT/ENBbHBIX (PAKTOB U SIBJICHUL,

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KJIACCU(UKALIMHU BELIECTB U XUMHUECKUX PEaKLIN;

yCTaHABJIMBATh MPUYHHHO-CIICACTBEHHBIE CBSI3U MEXKAY H3Y4aeMbIMH SIBJICHHUSIMU,

CTPOUTH JIOTHUECKHE pPACCY)KACHHUA (MHAYKTUBHBIC, MIENyKTUBHbIE, 10 AaHAJOIHMH), BBIABISATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPHBAECMBIX SIBJICHHUSX, (POPMYITHPOBATH BHIBOABI M 3aKITIOUSHHS,

NPUMEHSTh B TPOLECCE TO3HAHUS, MCIONB3yeMble B XUMHH CHMBOJHMYECKHE (3HAKOBbIC) MOIEINH,
npeoOpa3oBbIBATh MOENbHBIE TPEACTABICHUS — XUMHYECKHH 3HAaK (CHMBOJ) 3JIEMEHTA, XUMHUYECKas
¢dopmyra, ypaBHEHHE XUMHYECKOH PEAKLUU — MPHU PELICHUH Y4eOHBIX TMO3HABATENbHBIX M IMPAKTHYECKUX
3a71a4, TPUMEHSTh HA3BAHHbIE MOJENbHbIE TPENCTABICHUS U1 BbIABJICHHS XapaKTePHBIX MPH3HAKOB
U3y4aeMbIX BEIIECTB M XMMUYECKIX PEaKIHH.

2) 0a30BbIe HCCJIEA0BATEILCKHE JeHCTBHS:

BJIaZIETh OCHOBAMH METOAOB HAYYHOT'O MO3HAHMSI BEIIECTB M XUMHUECKUX PEaAKLINL;

dbopMyaHpoBaTh LEMM W 3a1a4dl HCCIENOBAHMSA, HCIIOJIb30BaTh IMOCTABJICHHBIE M CAMOCTOSITENBHO
copMyTUpPOBaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI AJIsi (POPMHUPOBAHUS TUIIOTE3BI
O NIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CY KICHUI,

BJIaZIETh HABBIKAMH CaMOCTOSITEIbHOTO IUIAHHPOBAHUS U TPOBEICHHS YUYEHUUECKHUX HKCIEPHUMEHTOB,
COBEPIIEHCTBOBaTh YMEHHMs HAOMIOAAaTh 3a XOIOM MPOLIECCa, CAMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pesyibrat, (opMmynupoBaTb O0OOLIEHMS W  BBIBOAbI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTATOB
UCCIIEIOBAHMUS, COCTABIISATE OOOCHOBAHHBIN OTYET O MPOZIETAHHON padoTe;

npuoOpeTaTb OMNBIT YYEHHYECKOH HCCIIENOBATENIbCKOM W TMPOEKTHOW MAEATENbHOCTH, TPOSBISATH
CHOCOOHOCTP M TOTOBHOCTb K CaMOCTOSITEIbHOMY TIIOMCKY METOAOB pEIIEeHUs MPAaKTUYECKHX 3ajad,
NPUMEHEHUIO PA3JTUYHBIX METOJIOB ITO3HAHMSI.

3) padora ¢ nundopmanueii:

OPUEHTUPOBATbCS B PA3NUYHBIX HCTOYHHMKAX HHPOpManmu (HAyYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COIEpIKaHus, CIpaBOYHBIE MOcoOus, pecypchl WHTepHETa), aHaIM3UPOBATH WH(POPMALIUIO
pa3NMUYHBIX BUIOB W (HOPM  MPENCTaBIEHUs, KPUTUYECKH OLEHHBAThb €€ JOCTOBEPHOCTb M
HETPOTHBOPEYHBOCTb;

¢dbopMyaHpOBaTh 3ampoChl M MPUMEHATh pa3jMYHbIE METOIbI NMPH IOWCKE W oTOOpe HH(pOpMauuy,
HEOOXOMUMON JJIsl BBIOJTHEHUsT Y4eOHBIX 3a/1a4 ONPENEIEHHOTO THIIA;

npuoOpeTaTh OIBIT UCMOJB30BAHUS HH(POPMAIOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH M Pa3UYHBIX
TIOUCKOBBIX CHUCTEM,;

CaMOCTOSITENTbHO BBIOMPATh ONTUMANbHYIO (OpMy NpeacTaBieHUss WHPoOpMauuu (CXembl, rpadpuky,
IMarpaMMBbl, TaOJULbL, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAYYHBIA SI3BIK B KAueCTBE CpencTBa IpuU padoTe ¢ XUMHYECKOH HH(pOopMarmei:
NPUMEHSTh MEXNpeaMeTHbIe ((r3HUecKrue 1 MaTeMaTHIECKUEe) 3HAKH U CUMBOJIBL, (hOpMyJTbl, aO0peBHATYPHI,
HOMEHKJIATYPY;

UCTIOJb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMUECKHE CPENICTBA HATJIIAHOCTH.



OBJiaseHNe YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMH 1€HCTBUSIMH:

3a1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOl TEMbl B XO/I€ TUAJIOTa W/WJIH AUCKYCCHUH, BBICKa3bIBATh
uneu, GopMyIupoBaTh CBOM MPEIJIOKEHNSI OTHOCUTENILHO BBIMOJIHEHHS TPEJIOKEHHON 3a1a4H,

BBICTYIIaTh ~C  [pe3eHTaUuell  pe3yJabTaTOB  IO3HABATENbHOW  AEATENBHOCTH,  MOJYYEHHBIX
CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBIMOJHEHHH XHMHYECKOTO JKCIEPUMEHTa,
NPAKTUYECKON palOThl MO MUCCIIENOBAHHUIO CBOWCTB M3YYaE€MBIX BEINECTB, pPeajH3allH y4eOHOro MpoeKTa U
(bopMyIHPOBaTh BBIBOABI IO PE3YJbTATaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COINIACOBAHUS TMO3WLHNA B
xoJ1e 00CykaeHus] 1 OOMEeHa MHEHUSIMU.

OBJjiaieHNe YHUBEPCAJIBHBIMH PeryJIsTHBHBIMH JeHCTBHSAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYIIECTBJISATH CBOKO MO3HABATEJBHYIO AEATEIBHOCTD, ONPENeIsis €&
LeJU U 3a/1a4M, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh MpPEIIaraeMblii aJrOpUTM
OEWCTBUI TPU BBIMOJIHEHHH y4eOHBIX W HCCIENOBATENbCKUX 3a7ad, BeIOMpaTh HamOojee >(QeKTUBHBIN
CHOCO0 UX peIIeHUs! ¢ YUETOM MOTYYEHUS] HOBBIX 3HAHUH O BEIECTBAX M XMMHUYECKUX PEaKLIUsX;

OCYLIECTBIISITH CAMOKOHTPOJIb CBOEH IEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJBbTATBI
10 KJIACC

IIpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «Oprannyeckast XUMHsD) OTPaKaroT:

c(hOPMUPOBAHHOCTh MPENCTABJICHUI O XHUMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI
MUpA, POJIM XUMUHU B MO3HAHUU SIBJICHUN TPUPOILL, B (POPMHUPOBAHUH MBIIIJICHUS] U KYJbTYPBI TUYHOCTH, €&
(YHKLUNOHATBHOH TI'PAaMOTHOCTH, HEOOXOMUMOW JUIsl PEHICHUs MNPAKTHYECKHX 3a1ad4 M 3KOJOTHYECKH
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON Cpere;

BJaJleHHE CHCTeMON XMMHUYECKHUX 3HAHWI, KOTOpas BKJIIOYAET: OCHOBOINOJAraroliue IMOHATHS
(XUMHYECKUI ~ BJIEMEHT,  aToM,  JJIEKTpOHHass  0o0OJNoYKa  aroMa,  MOJIEKYJa,  BaJ€HTHOCTb,
3NEKTPOOTPHULIATEIBHOCTb, XUMHUYECKAs CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTast U COKpAIIEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIIEPOAHBIH CKeNeT, (PyHKIMOHANbHAS TPYINa, PaguKall, H30MepHs,
U30MEpbI, TOMOJIOTUYECKUIN PpsiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA M a30TCOoAep Kalllie COeIUHEHU,
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSNUHEHHs); TEOPHH U 3aKOHBI (TEOpHs
CTpOeHus1 oprannyeckux Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMUMUM, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIUE B OCHOBE MMOHUMAHUSA MPUYUHHOCTH U
CHCTEMHOCTH XMMUYECKHX SIBJICHHH, (PaKTONOrHYecKkne CBENEHHsI O CBOWCTBAX, COCTABE, IMOJYYEHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXXKHEWIINX OPraHMYECKHUX BELIECTB B OBITY U MPAKTUYECKOH NEATENIbHOCTH
YeJIOBEKa,

c(OPMUPOBAHHOCTh YMEHUH BBISIBJISITH XapaKTepHbIE TPU3HAKU TIOHATHH, YCTAaHABJIMBATH WX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME MMOHATHUS IPU ONHMCAHUU COCTaBa, CTPOEHUS U NpeBpalleHui
OpPraHUYECKUX COEAUHEHUN,

c(pOpPMHPOBAHHOCTb YMEHUH UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHHUS MOJICKYJIIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPAINEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB U YPABHEHHH XUMHUYECKUX
peaxkiuii, U3roTaBIUBaTh MOJEIN MOJEKYJ OpPraHMYeCKHUX BELIeCTB AJI WUIOCTPAlUU UX XUMHUYECKOIo U
MPOCTPAHCTBEHHOIO CTPOEHUS,;

c(OPMUPOBAHHOCTh YMEHUH YCTAHABJIMBATD MPUHAJICIKHOCTh H3YYSHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBy M CTPOCHHIO K OINPENeIEHHOMY KIIACCy/TpymIe COeAMHEHUH (YIrJIeBOIOPOIbI, KUCIOPOX U
a30TCONEepIKAIUe COCOMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHWS), [aBaTb WM HAa3BaHHUA  II0
cucremarndyeckoir HomeHknatype (IUPAC), a Takke NpPUBOAWTHL TPUBUAIBHBIE HA3BAHUS OTHEIBHBIX
OpPraHUYECKUX BEINECTB (STHIJICH, MPONWJICH, AlETHIIEH, STUICHIJIUKOIb, TIHLUEpHH, (eHo, (popMabaerin,
aueTanpAeruj, MypaBbUHAas KHCJIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCJOTAa, CTE€apUHOBas KHCIOTA,
TIIFOKO3a, PPYKTO3a, Kpaxmall, [eJlI0I03a, TIHUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIPENesiTh BUABI XUMHYECKOW CBSI3U B OPTaHUYECKUX COSAMHEHHSX
(omMHapHBIE U KpPaTHBIE),

c(OPMUPOBAHHOCTh YMEHUSI MIPUMEHSATD MOJIOKEHUSI TEOPUU CTPOSHUS] OPTaHUYECKUX BemecTB A. M.
Bytneposa st 0ObACHEHHs 3aBUCUMOCTH CBOWMCTB BEINECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUs
Macchl BEILIECTB;

cpOpMHPOBAHHOCTb YMEHHUH XapaKTePH30BaTh COCTAB, CTPOCHHE, (PU3NIECKUE U XUMUUECKHUE CBOWCTBA
TUIIUYHBIX MPEICTABUTENEH PAa3JIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, STaH, STWUJICH, MPOIUIIEH,



aneTwiieH, Oyranuen-1,3, metunOyranuen-1,3, OEH301, METAHOJ, 3TAHOJ, 3THJISHIJIUKOJb, TIIHLEPHH, (peHou,
areTajbJeru, MypaBbUHAsl M YKCyCHAsl KHCIIOTHI, TJIFOK03a, Kpaxmall, LeJUTI0JI03a, aMHUHOYKCYCHAsl KHCJIOTA),
WLTIOCTPUPOBATh F€HETUYECKYIO CBSA3b MEXKy HUMH YPAaBHEHHSIMH COOTBETCTBYIOIIMX XMMUYECKHX PEAKLIUI
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYyT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTEPU30BaTh HCTOYHUKH YIJIEBOAOPOAHOrO ChIpbs (HEPTH,
NPUPOAHBIH ra3, yrojb), CHOCOObI UX MePepadOTKH U MPAKTUIECKOE MPUMEHEHHE MTPOAYKTOB MEPepadOTKH;

cpOpMHPOBAHHOCTh YMEHHUN MPOBOIUTH BBIYUCICHHS MO XUMHUYECKUM YPaBHEHUSIM (Macchl, 00béMa,
KOJINYECTBA HCXOAHOTO BEIECTBA WM MPOAYKTA PEAKIIUH 110 H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN);

c(OpMHPOBAHHOCTh YMEHHUH BIIQIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METONAX HAYYHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B XHUMHH TPH H3yUYE€HHUH BELIECTB U XMMHYECKHX SIBJICHUH (HaOmromeHue, H3MEpeHue,
SKCMEPUMEHT, MOACIHPOBAHNE), HCIIONb30BATh CHCTEMHBIE XMMUYECKHE 3HAHHS JIsl IPUHATHS PELICHUN B
KOHKPETHBIX KH3HEHHBIX CUTYaLUsIX, CBI3aHHBIX C BEIECTBAMH U X IPUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHHH COONIONATh TpaBUjia MOJB3OBAHUS XUMHYECKOW TMOCYAOH U
7a00opaTOpHBIM O0OpPYIOBAaHUEM, a Takke TMpaBwia OOpalleHus: C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH T10 BBITOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB,;

cpOPMHPOBAHHOCTh YMEHHMH TUIAHHPOBATH M BBIIOJHATh XUMUYECKHHA SKCIEPUMEHT (MpEeBpaLeHHs
OpPraHUYECKUX BELIECTB NPU HATrPEBAHWH, IMOJYYCHHE 3TUJICHA W HM3YYEHHE €ro CBOICTB, KaueCTBEHHBIC
peakuuyd OpPraHWYEeCKUX BEINECTB, JIeHAaTypalus OEJIKOB NPH HArpeBaHWH, LBETHbIC PEAKLHH OENKOB) B
COOTBETCTBHH C NpPaBUJIAMU TEXHMKH O€30MacHOCTH MPH OOpAILIEHWH C BEUIeCTBAMU M JIAOOPaTOPHBIM
o0OpyAOBaHUEM, MPEACTABIATh PE3yJBTAThl XUMHUYECKOTO SKCIEPHUMEHTa B (opMe 3amicH ypaBHEHHH
COOTBETCTBYIOLINX peakuuii 1 (POPMYIHPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTATOB,;

c(pOpMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIH3HPOBATh XUMUYECKYIO HH(POPMALIHIO, TTOJyHaeMyI0 U3
Pa3HBIX UCTOYHUKOB (CpencTBa MaccoBOi nHpopmanyu, MIHTEpHET U OpyTUX);

c(hOPMUPOBAHHOCTh YMEHUH COOJIOATh MPaBMiIa SKOJIOTHUYECKHU 11eJIeCO00Pa3sHOro MOBEAEHUS B ObITY
U TPYIOOBOH MEATENbHOCTH B LEJSIX COXPAHEHHs CBOETO 3A0POBbS U OKPYKArOMIeH MPHPOTHOH Cpempbl,
OCO3HABATh OMACHOCTh BO3ACHCTBHS HA KUBBIE OPTAaHU3MBbI ONPEIEIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAasI
cmbicn nokazatens [1JIK, moscHATe Ha mpuMepax CrocoObl YMEHBLICHUS U MPENOTBPAIICHUS UX BPEAHOTO
BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa,

i 00y4arIUXcss ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI. YMEHHE NMPUMEHSTHh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MMO3HAHUS BELIECTB U XMMUYECKUX SIBIICHHIA;

IUISL CHETIBIX M CIAOOBHIAIIMX OOYYAIOIIUXCS: YMEHUE HCIONB30BaTh PENbe(hHO-TOUEUHYI0 CHCTEMY
obo3zHauenwnii JI. bpaiiist i 3anucu XUMHYECKUX (POPMYJI.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHHS Kypca «O01mas u HeopraHu4ecKasi XUMHUSD» OTPasKakoT;

c(OPMUPOBAHHOCTh MPEACTABICHUN. O XUMUYECKOU COCTABIISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI
MUpA, POJIM XUMUHU B MO3HAHUU SIBJICHUN TPUPOJLI, B (DOPMHUPOBAHUH MBIIIJICHUS] U KYJBTYPhI JJUYHOCTH, €€
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOMMOW IJisi peIleHHs] MPAKTHYECKUX 33a7ad W HKOJOTMYECKU
00OCHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U IIPUPOIHON Cpere;

BJIQJICHUE CHUCTEMON XHUMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAET. OCHOBOIIOJATAIOIINE TOHSTHS
(XUMHYECKUI 3JIEMEHT, aTOM, H30TOI, S-, p-, d- 3JIeKTpOHHBIE OPOUTANIM AaTOMOB, MOH, MOJEKYJa, MOJb,
MOJISIpHBIA  00BEM, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIHHOCTh, CTEMEHb OKUCICHHS, XUMHUYECKas CBS3b
(koBaJleHTHAsl, WOHHAs, METaJUIMYECKas, BONOPOAHAS), KPUCTAIIMYECKAs PEIIETKA, TUIbI XUMHYECKUX
peakuuii, pacTBOp, OJJEKTPOJUTHI, HEIJNEKTPOJIUTHL, 3JIEKTPOJUTHYECKAsl JUCCOLMALUSA, OKHUCIUTENb,
BOCCTAHOBHUTEJIb, CKOPOCTh XMMUYECKOW PEaKIUU, XUMHYECKOe PAaBHOBECHE), TEOPHH U 3aKOHBI (TEOpHsi
BJIEKTPOJUTHYECKON auccoluanuy, nepuoandeckuil 3akoH JI. M. MeHneneeBa, 3aKOH COXPAHEHHUS MaccChbl
BEIIECTB, 3aKOH COXPAaHEHUsS W TPEBPAINCHUS SHEPrHUH MPH XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XHUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICXKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHH, (PAKTOJOTMYECKHE CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU H
0€30MacHOM HCIIOIb30BAHUH BAKHEHIIIMX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOHN NEATETBbHOCTH
YeJIOBEKa,

c(OPMUPOBAHHOCTh YMEHUH BBISIBJISITH XapaKTepHblE TPU3HAKU TIOHATHH, YCTAaHABJIMBATH WX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOLIUE TMOHSTHS TMPH ONHUCAHUM HEOPTAHMYECKUX BEIIECTB U UX
MPEBPALLECHU;



c(OPMHPOBAHHOCTh YMEHHH HCIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY [UIsI COCTaBiIeHHA (HOpMYI
BEIECTB U YPABHEHUH XMMHUYECKHX peakiuuil, cucremarnieckyro HomeHknatypy (IUPAC) u tpuBuanbHbie
Ha3BaHMsI OTJEJbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIH ras, yIJIeKHCIbIA ra3, aMMHaK, raméHasi U3BecTb,
HeraléHasi U3BeCTb, IUTbEBAs COAA, TUPUT U APYTHE);

cpOPMHPOBAHHOCTb YMEHUH ONPEAEISTh BAJICHTHOCTD M CTENEHb OKUCIEHHSI XUMHYECKIX 3JIEMEHTOB B
COEAMHEHUSIX pAa3IMYHOTO COCTaBa, BUA XWUMHUECKOW CBsI3M (KOBAJEHTHAs, HWOHHAS, METaJTHYECKas,
BOJOPOJHAs)) B COEAMHEHUSX, THII KPHUCTAJUIMUECKON pPEIETKH KOHKPETHOrO BeUIeCTBA (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, METAJUINYECKast), XapakTep Ccpenbl B BOAHBIX pPACTBOPAX HEOPTAHUYECKHX
COEIMHEHUH;

c(pOPMHPOBAHHOCTh YMEHHUI YCTAHABJIMBATH NPUHAIJICKHOCTP HEOPTaHWYECKUX BELIECTB IO HUX
COCTaBY K OIPEHEeNEHHOMY KJIACCy/TPyNIe COequHEHHH (IPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIB,
OKCHJIbI, OCHOBAHHUSI, KHCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUN PACKPhIBATH CMBICH mepuoaudeckoro 3akoHa J[. M. Menpeneesa u
IEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIY IO, OOBICHUTENBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

cOpMHPOBAHHOCTb YMEHHUH XapaKTEPH30BATh SJEKTPOHHOE CTPOESHUE ATOMOB XUMHUYECKUX 3JIEMEHTOB
1-4 nepuonos Ilepuonnueckoii cuctempl XuMudeckux 3jeMeHToB [l M. MeHneneeBa, UCHONB3ysl MOHATUS
«S-, p-, d-3MEKTPOHHBIE OPOUTANNY, «IHEPTETUUECKHUE YPOBHH», OOBACHSITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB XMMHMYECKUX 3JIEMEHTOB M WX COEQUWHEHUN MO mepuonaMm u rpynnam Ilepuoandeckoil cuctemsl
xumudeckux anemMenToB /. 1. Menneneena,

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaThb (OMUCHIBATH) OOINMEe XHMHUYECKHE CBOWCTBA
HEOPTaHUYECKUX BEILIECTB Pa3JINYHBIX KJIACCOB, MOATBEPXKAATH CYLIECTBOBAHHE MEHETHUUECKOH CBS3U MEXIY
HEOPTaHUYECKHMMH BEIIEeCTBAMHU C [IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PeaKLUi;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(HUIIMPOBATh XUMHYECKHE PEAKLUH IO PA3JIUYHBIM MPU3HAKAM
(4uCIly M COCTaBy pearnpyrolix BEIIECTB, TEIIOBOMY 3P (EKTy peakunu, NI3MEHEHUIO CTENeHEH OKHUCIICHUS
3JIEMEHTOB, OOPAaTUMOCTH PEAKLIUH, YIACTUIO KaTaTN3aTopa),

c(pOPMHPOBAHHOCTh YMEHHH COCTABJISATh YPAaBHEHUS PEAKIUH pPa3JUYHBIX THUIIOB, TIOJHbIE U
COKpAaIIEHHbIE YPABHEHUS peaKLUil HOHHOTO OOMEHA, YUUTBIBAsI YCIOBHUS, IPU KOTOPBIX 3TH PEAKLUH HIAYT 10
KOHLIA,

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH PEAKLHUH, IOATBEP)KAAOIINE KAUYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPraHWYECKHUX BEILECTB, PACO3HABATH OMBITHBIM MyTEM HMOHBI, MPUCYTCTBYIOLINE B BOAHBIX
pacTBOpax HEOPTaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI paCKpPbIBATH CYLIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUH
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OallaHCa 3THX PEaKIHii;

cOpMHPOBAHHOCTb YMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUECKOHW PEAKIMH OT Pa3IUYHBIX
(bakTOpOB; XapakTep CMELICHHS XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO BO3ICHCTBUS
(mpunuun Jle Mlarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKkTepU30BaTh XUMHYECKHE MPOLECCHI, JIeKAIlUe B OCHOBE
NPOMBIIIJICHHOTO TOJMYYeHHUsI CEPHON KHUCIIOTBI, aMMHaKa, a Takke CPOPMHPOBAHHOCTDH MPENCTABJIECHUI 00
O0IIMX HAYYHBIX MPUHLUNAX U HKOJIOTHYECKUX MPOoOIeMax XUMHUIECKOTO MMPOU3BOACTBA,

c(OPMHPOBAHHOCTh YMEHUH IMPOBOIUTH BBIMUCIEHHSI C HCIIONB30BAHHEM IOHITHA «MaccOBasi IO
BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH ra30B NMPH XUMHUYECKUX PEAKLHUsIX, MAcChl BEINECTBA HIIU
00BEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MacCe MM O0BEMY OJHOTO M3 YUACTBYIOLINX B PEAKLIUU
BEINECTB, TEIUIOBOro 3((ekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS] MACChl BELIECTB, NMPEBPAIIEHHUS U
COXPaHEHUs SHEPTUY,

c(OPMUPOBAHHOCTh YMEHHH COONIONATh TpaBUjia [OJNB3OBAHUS XUMHUYECKOW TMOCYAOH U
na00opaTOpHBIM ODOPYIOBAaHUEM, a Takke TMpaBwia OOpalleHus ¢ BEI[eCTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH T10 BBIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB,;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMOJHATD XUMHUYECKUH SKCIEPUMEHT (pa3jioKeHue
MEPOKCUAA BOAOPOAA B MPUCYTCTBUHU KaTaJIU3aTOpPa, ONPENEICHUE CPEAbl PACTBOPOB BELIECTB C MOMOLIBIO
YHHUBEPCAIBHOTO WHAWKATOPA, BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTb XMMUYECKOH PEaKLUH, PEaKIHU
HOHHOrO0 OOMEHa, KaueCTBEHHBIE PEAKLIMH Ha CyJb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHH,
pelLIeHne SKCIIePUMEHTAIBHBIX 331a4 1Mo TeMaM «Metauie»y u «Hemeramnel») B COOTBETCTBUU € MPaBUIIAMU
TEXHUKU 0€30MacHOCTH NP OOpaleHNH ¢ BEIIEeCTBAMH M JJA0OPaTOPHBIM O0OpPYIOBaHHUEM, MPEACTABIATH
pe3yJbTaThl XUMHYECKOrO SKCIIEPHUMEHTa B (OpMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIMX pPEAKUHUN U
(bopMyIHpPOBaThH BEIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB,



cOpMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHATM3UPOBATh XUMHUECKYIO0 HH()OPMALUIO, TIOIYYaeMyIO U3
Pa3HBbIX HCTOYHUKOB (CPEICTBa MACCOBOI KOMMYHHUKaLUK, IHTEpHET U APYTHX);

c(hOPMUPOBAHHOCTh YMEHUH COOJIOIATh MPaBUiIa SKOJIOTHUYECKU 11eJIeCO00Pa3HOro MOBEAEHUS B ObITY
U TPYIOOBOH NEATENbHOCTH B LEJSIX COXPAHEHHMs CBOETO 3A0POBbS U OKPYKArOMIEeH MPHPOTHOH Cpemsbl,
OCO3HABaTh ONACHOCTb BO3NEHCTBHUS HAa JKUBbIE OPTraHU3MbI ONPEACTIEHHBIX BEINECTB, MOHUMAsl CMBICIT
nokasatenst I1JIK, mosicHsiTh Ha npuUMepax CHocOObl YMEHbIIEHHS M TMPEIOTBPALICHUS] WX BPEIHOrO
BO3/ICHCTBHS HA OPTaHU3M UYEJIOBEKA,

st OOyHaroIUXCsl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI. YMEHHE NPHUMEHSTb 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHHSI BEIIECTB U XUMHYECKUX SIBJICHHIA;

IUISL CHIETIBIX M CIAOOBHIAIIMX OOYYAIOIIUXCS: YMEHHUE HCIONB30BaTh PENbe(hpHO-TOUEUHYI0 CHCTEMY
obo3zHauenwnii JI. bpaiist i 3anucu XUMHYECKUX (POPMYI.



Ne
n/n

TEMATWYECKOE INMNJ1IAHNPOBAHWE
10 KJTACC

HaunmeHoBaHMWe pas3aenoB 1 TeM NPOrpaMmbi

Pasgen 1. TeopeTuyeckme 0CHOBbI OpPraHMYeCcKOn XMMnmn

11

MpeaMeT OpraHMYecKoin xmmun. Teopus CTPOEHUs
opraHu4yeckux coegnmHeHuin A. M. bytnepoBa

NToro no pasgeny

Pasgen 2. Yrnesopoposbl

2.1

2.2

2.3

2.4

MpefenbHble YrneBoAopoAbl — ankaHbl

HenpenenbHble YrneBoA0POAbI: ankeHbl, ankagueHsbl,
aNKuHbI

ApomaTtunyeckue yrnesofoposbl

MpUpoaHbIE MCTOUYHUKMN YTNEBOAOPOA0B 1 UX NepepaboTKa

VToro no pasgeny

Pasgen 3. Knucnopogcogep»xatyme opraHM4eckne coefuHeHnA

3.1

3.2

3.3

CnunpTbl. ®eHonN

Anbperngbl. Kap6oHoBble KUCNOTbI. CNOXHbIE 3npbl

Yrnesogabl

KonnyectBo 4acoB

KoHTponb
MpakTun
Bcero Hble
yeckune
paboTbl
paboTbl
3 0 0
3
2 0 0
6 0 1
2 0 0
3 1 0
13
3 0 0
7 0 1
3 1 0

ANeKTPOHHbIE (LNDpPOBLIE)
obpasoBaTe/ibHble pecypchbl

biip8://acaéelly-
conlenl.apkpro.rn/1e880n/a913é191-5ele-
4e24-ac02-e”bl 6Ia49l6a

biip8://acaéelly-
conlenl.apkpro.rn/1e880n/25B&é&c06-
ec23-473c-b387-e€82[ cadée0?
biip8://acaéeLuy-
conlenl.apkpro.rn/1e88on/4038171e-
4158-4bé1-ae98-18éc1c"b9399
biip8://acaéeLy-
conlenl.apkpro.rn/1e88on/é86&7€00-
65b4-4918-akeé-c386al19Meel 4

bi1p8://1e88on.eén.rn/04/10

biip8://acaéeLy-
conlenl.apkpro.rn/1e88on/5439c18b-
7440-4b6I-bl84-c04IMa471694I"
biip8://acaéeLuy-
con'enl.apkpro.rn/1e88on/8664b319-
0ba3-4945-b076-cb7ae5858b90
biip8://acaéeLuy-
conlenl.apkpro.rn/1e88on/709ce43a-


https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

€eb6-4281-963b-0162e21284&0
MToro no pasgeny 13
Pasfen 4. AsoTcogep kalive opraHnyeckue coejMHeHns

biip8://acaéeLuy-
4.1 AMMVHbI. AMWUHOKUC/OTBI. Benku 3 0 0 conlenl.apkpro.ru/1e880n/0c608a59-
4c69-4481-839e-9205"201b73e

WToro no pasgeny 3

Pasfen 5. BbICOKOMO/IEKYNAPHbIe COeNHEHNSA
51 MnacTmaccel. Kayyyku. BonokHa 2 0 0 bi1p8://1e880n.eéun.ru/04/10
WToro no pasgeny 2

OBMME KOJTMYECTBO YACOB 1O NPOrPAMME 34 2 2


https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KN1ACC

Konu4yectBo YacoB ONEKTPOHHbIE
Ne n/n HanmeHoBaHWe pa3fesioB U TeM NporpaMmmbl B KOHTPO/Ib MpakTn (undppoBble)
cero Hble pabo yeckume obpasoBaTesnibHble
Thl paboThbl pecypchbl
Pasgen 1. TeopeTnyecKme 0CHOBbI XMMUN
CTpoeHune aTomoB. Meprognyeckuii 3aKoH 1
11 Meprvogunyeckasa cuctema XxMmmuyeckux anemeHtos A. U. 3 0 0 biip8://1e88on.eén.ru/04/10
MeHpeneesa
12 XUMUYecKne peakuunm 6 1 1 biip8://1e88on.eén.ru/04/10
13 CTpoeHue BewlectBa. MHOroobpasme BeLecTB 4 0 0 biip8://1e880n.eén.ru/04/10
WToro no pasgeny 13 biip8://1e880n.eén.rn/04/10
Pasgen 2. HeopraHuyeckas xmmus
2.1 MeTannbl 6 0 1 biip8://1e880n.eén.rn/04/10
2.2 HemeTannsl 9 1 1 biip8://1e880n.eén.rn/04/10
2.3 CBA3b HEOPraHNYeCcKNX 1 OPraHMYeCcKnX BELLECTB 2 0 0 bi1p8://1e88on.eén.rn/04/10
NToro no pasgeny 17 bi1p8://1e88on.eén.rn/04/10
Pasgen 3. XnmMmuma v XXnsHb
3.1 XUMUS U XKN3Hb 4 0 0 biip8://1e88on.eéun.rn/04/10
WToro no pasgeny 4

OBMME KOJTMYECTBO YACOB MO NPOrPAMME 34 2 3
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Ne
n/n

10

1

MNOYPOYHOE NMJTIAHNPOBAHWNE
10 KN1ACC

Tema ypoka

MpegMeT OPraHMYecKoin XMMumn, eé BO3HUKHOBEHME,
pasBuTUE U 3HAYEHUE

Teopusi CTPOEHUA OPraHNYecKUX COeAnHEHNA A. M.
ByTnepoBa, eé OCHOBHble NONOXEHUA

MpeacTtaBneHne o KnaccuguKaymm opraHnYeckmnx
BelwecTB. HoMeHKNatypa (cuctemarnyeckas) u
TpUBMaNbHble Ha3BaHWA OpraHN4YeckKnx BeLecTs

ANKaHbl. cocTaB " CTPOEHMNE, rOMOJIOrMYECKWIA paa

MeTaH 1 3TaH — ﬂpOCTGVILIJVIB npeacTaBuUTENN aNKaHOB

AJKeHbl: COCTaB M CTPOEHWe, CBOMCTBA

STUNEH 1 NponuIeH — npocTeline NpeacTaBUTENN
a/lKeHOB

MpakTuyeckas pabota No 1. «[MonyyeHne aTuneHa u
N3yyeHne ero CBOMCTB»

AnkagueHbl. byTaaneH-1,3 n metunbyTtagmeH-1,3.
MMonyyeHMe CUHTETUYECKOrO KayyyKa 1 pesunHbl
ANKWHbI: COCTaB M 0COBEHHOCTU CTPOEHMUS,
rOMOIOTMYECKUn pag. ALeTUeH — NpocTelLwmnii
npeacTaBuTesb ankKUHOB

BblunMCNeHNS NO YPaBHEHNIO XMMUYECKON peakLnm

KonnyecTtBo 4acoB

Bcero

KoHTposnb
Hble pabo
Tbl

MpakTn
yeckue
paboTbl
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n3yyeHus
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09.2023

09.2023

10.2023
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11.2023

11.2023

11.2023

ANEeKTPOHHbIE LNGPOBbIE
obpasoBaTtesibHble pecypchbl
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ApeHbl: 6eH301 1 ToyoN. TOKCUYHOCTb apeHoB

eHeTMYecKast CBA3b YrNeBOAOPOA0B, NPUHAANEXKALLNX K
pa3NMYHbIM Knaccam

MpupoLHble NCTOYHUKN YIIEBOLOPOLOB: NMPUPOLHbINA ra3
N NONYTHblE HEPTAHbIE rasbl, HeTb U MPOAYKTbI €€
nepepadoTKu

MpupoLHble NCTOYHUKN YIIEBOAOPOLOB: NMPUPOLHbINA ra3
N NONYTHbIE HEPTSAHbIE rasbl, HePTb U NPOAYKTbI €€
nepepadboTku

KoHTponbHas pa6oTa Mo pasgeny «YrneBofopobl»

MpefenbHble 0AHOATOMHbBIE CIUPTLI: METAHOJ U 3TaHO/.
BogopofHasa cBa3b

MHoOroatomMHble CNNPTbI: 3TUNEHTNNKONb N TNINULLEPUH

®eHoN: cTpoeHWe MoJeKy/bl, (HU3NYECKUE N XUMUYECKME
CBOIACTBA, NPUMEHEHME

Anbaernabl: hopmanbierng v auetanbaerng. ALeToH

O[lHOOCHOBHbIE NpefenbHble KAPOGOHOBbIE KNC/OTbI:
MypaBbUHas M YKCYCHas

MpakTnyeckas paboTta Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCNOTbI»

CTeapVIHOBaFI N 0NlenHOBasA KNCNOThbl, KaK NpeacTaBuUTENN
BbICLLNX Kap60HOBbIX KNCNOT

Mbina Kak conn BbICLUNX KAPBOHOB XX KUCMOT, UX
MotoLee aelicTBme

CnoxHble 3hupbl Kak NMPOM3BOAHbIE KAPOOHOB XX KUC/OT.
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12.2023

12.2023

12.2023

12.2023

01.2024

01.2024

01.2024

01.2024
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02.2024

02.2024

02.2024
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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MMaponmn3 cnoxXHblX aupos

XXupbl: rmgponus, npuMeHeHue, 61MONOrMyeckas posb
XWPOB

YrneBogabl: cocTas, Knaccuukauyms. BaxHeliwme
npescTaBUTENN: TNIHOKO3a, (PPYKTO3a, caxaposa

Kpaxman 1 Luennnosa Kak npupoaHbie NofMMepsl

KoHTposnbHasa paboTa no pasgeny
«Kucnopogcogepxalline opraHmyeckme CoeUHeHNA»

AMWHbI: METUIaMWUH U aHUNH

AMUHOKMNCNOTbI KaK aMOoTepHble OpraHn4eckne
COefINHEHMSA, UX BUOMOTMYECKOe 3HaueHne. MenTuabl

Benku Kak npupofiHble BbICOKOMONEKY NSPHbIe
COe/iNHEHMS

OCHOBHbIE MOHATUS XUMUW BbICOKOMONEKYNAPHbIX
coeanHEHNI

OCHOBHbIE MeTO/bl CUHTE3a BbICOKOMOEKYNAPHbIX
COeAuHeHWiA. MnacTmacchl, Kay4uyKn, BOSOKHa

OBWEE KOMTMYECTBO YACOB 10O NMPOrPAMME

34

03.2024

03.2024

03.2024

04.2024

04.2024

04.2024
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05.2024

05.2024

conlenl.apkpro.ru/1e88on/71ac43"2-
a084-4945-a0eb-1e59cE5 4891
biip8://acaéeLuy-
conlenl.apkpro.ru/le88on/7lac43"2-
a084-4945-a0eb-1e59cE5M 4891
biip8://acaéeLy-
conlen!.apkpro.rn/1e88on/709ce43a-
€eb6-4281-963b-0182e212€4€0

bi1p8://1e88on.eén.rn/04/10
bi1p8://1e88on.eén.rn/04/10

biip8://acaéelly-
conlenl.apkpro.rn/1e88on/0c608a59-
4c69-4481-839e-9205"201b73e
biip8://acaéeLuy-
conlenl.apkpro.ru/1e88on/c2{2"3&7-
43€1-4873-ace0-78eca6009628
biip8://acaéeLuy-
conlenl.apkpro.rn/1e88on/c2"2{387-
43€1-4873-ace0-78eca6009628

bi1p8://1e88on.eén.rn/04/10

bi1p8://1e88on.eén.rn/04/10


https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Ne
n/n

10

1

11 KN1ACC

Tema ypoka

XUMUYECKNIA aneMeHT. ATOM. DNeKTPOHHas
KOH(Mrypayma aToMoB

Mepuogunyeckmnii 3akoH 1 Mepunognyeckas cmctema
XumMnyeckux anemeHtos . 1. MeHpgeneesa, nx CBA3b C
COBPEMEHHOW Teopuel CTPOEHNS aTOMOB

3aKOHOMEPHOCTN N3MEHEHMNS CBOMCTB XUMMUYECKUNX
3/1IEMEHTOB U UX COEAMHEHWNIA MO rpynnam 1 nepuogam.
3Ha4yeHVe NepuoanNYecKoro 3akoHa 1 CUCTEMbI
XUMnyecknx anemeHtos .. MeHaeneesa B pasButumn
HayKu

CTpoeHune BewecTBa. XnMMnYyeckas cessb, €6 BUAbI;
MeXaHM3Mbl 06pa30BaHNsA KOBaSIEHTHOWN CBA3W.
BopgopoaHas cBA3b

BaneHTHOCTb. dnekTpooTpuLaTenbHOCThL. CTeneHb
OKMCNieHNs. BelecTsa MOJIEKYNAPHOIO U
HEMONEKYNAPHOrO CTPOeHMA

[MoHATME O guUcCnepcHbIX cuctemax. ICTUHHBIE U
KOJI/IOMAHbIE pacTBOpbl. MaccoBas L0149 BeLlecTBa B
pacTtBope

Knaccmukaumsa n HoMeHKatypa HeopraHnyeckmx
COeAUHeHNIA. eHeTnYeCcKas CBA3b HEOPTraHNYeCcKnX
BELLECTB, Pas/IMYHbIX KNaccos

Knaccugukaums XuMmnyeckux peakunin B
HeopraHn4eckor 1 opraHNY4ecKom XMMnmn. 3akoH
COXPAHEHMA Macchl BELLECTB; 3aKOH COXPAHEHNUA 1
npeBpaLLeHNs 3HEPTUN MPU XUMUYECKNX peakLuax
CkopocTb peakuumn. ObpaTumble peakumm. XMMmn4yeckoe
pasHoBecue

MpakTuyeckaa pa6ota No 1. «BaunsgHue pasnuuyH~rx
(hakTOpOB Ha CKOPOCTb XUMUYECKOW peakuum»
AnekTponuTmnyeckasa guccounauns. NMoHatme o
BOAoOpoAHOM nokasatene (pH) pacteopa. Peakuyuu

KonnyecTtBo 4acoB

Bcero
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MOHHOT0 06MeHa. MMAPONN3 OpraHNYecKnx u
HeopraHn4eckmnx BeLLecTB
OKMCNUTENBbHO-BOCCTAHOBUTENbHbIE peakuun. MoHaTune
06 3/1eKTpOn3e pacnaaBoB U pacTBOPOB COJiEN
KoHTponbHas paboTa no pasgeny «TeopeTuyeckue
OCHOBbI XMMUUN»

MeTannsl, Ux nonoxeHue B Meprognyeckoin cucreme
XumMnyecknx anemeHtos . 1. MeHgeneesa n
0COBEHHOCTM CTPOEHMA aToMoB. Obuime usnyeckme
CBOICTBA MeTaNNoB

CnnaBbl MeTaNNOB. DNEKTPOXUMUYECKNIA paj,
HanpsHKeHWii MeTannoB

XunMmnyeckne CBOMCTBA BaXKHEMLLINX MeTannos (HaTpui,
Kanuid, Kanbumnii, MarHnia, antoMMHUA) N UX COEANHEHWT

XnMunyeckne CBOMCTBA LMHKA, XKene3a n X CoefuHeHNn
XVMunyeckne CBOMCTBa XpOMa, Mean U UX COeAUHEHWT

MpakTuueckan pabota Ne 2. "PeweHune
JKCrnepuMeHTanbH X 3aa4 no Teme «MeTanbi»"
HemeTannbl, nx nonoxexHue B Mepnoanyeckoii cucTeme
XUMnyecknx anemeHtos . 1. MeHgeneesa u
0COOEHHOCTU CTPOEHNS aTOMOB

dusnyeckme cCBOMNCTBA HeMeTan10B. ANNoTponus
HeMeTanoB (Ha NpumMepe K1cnopoaa, cepsl, ghocdopa u
yrnepoja)

XnMunyeckne CBOKCTBa rafioreHoB, Cepbl N KX
coeNHEHWNI

Xnmunyeckne CBOKCTBa a3oTa, ocogpa n nx
coeNHEHWNI

XnMunyeckne CBOWCTBA Yrnepoga, KpeMHUS U nx
coeNHEHNI

MpYMeHeHNe BaXXHENLLINX HEMETANI0B U UX
coeNHEHNI

O606uleHMe U cucTeMaTU3aLNSA 3HAHUIA N0 Teme
«HemeTannbl». BblyncneHna no ypaBHeHNAM
XUMUYECKMX peakumnii u TEpMOXUMUYECKME PaCcYEThI

MpakTnyeckasa pabota Ne 3. «PelieHne
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3KcnepuMmeHTanbHMNIX 3ag4a4 no teme "Hemetannol"»

KoHTposnibHasa paboTa no Temam «MeTannbi» U
«HemeTannbl»

HeopraHnuyeckne n opraHu4eckme KUCnoTbl.
HeopraHnyeckme n opraHn4eckmne 0CHOBaHUS
AM(pOTEPHbIE HEOPTraHUYecKne N opraHuyeckKmne
coefiHeHMsA. TeHeTUYecKas CBA3b HEOPraHMYEeCKUX un
OpraHMYecKunx BeLLecTB

Pofib XMumn B 06ecneyeHnmn 3KON0rMYECKOM,
3HepreTUYECKOl 1 NMLLEBOIN 6e30NacHOCTU, Pa3BUTUM
MeAULUHbI

MpeacTtaBneHns 06 06WMX HAYUHbIX NPUHLMNAX
MPOMbILINEHHOTO NOMyYeHNS BaXXKHEMLWIMNX BELECTB
UenoBek B MMpe BELLECTB M MaTepmanos

XMMUA 1 340p0Bbe YenoBekKa

OBMME KOJTMYECTBO YACOB MO NMPOrPAMME
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O NPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA
Xumus, 10 xknace/ T'abpuensia O.C., Octpoymos WN.I'., Cnankos C.A., AkinnonepHoe odmectso «M3narensctBo «lIpocsemenne»,2021 v
Xumus, 11 xnacce/ T'abpuensn O.C., Octpoymos U.T'., Cnankos C.A., Aximoneproe odmectso «M3marenscTBo «IlpocBemenne»,2021r.

METOAUYECKHUE MATEPHAJIBI JIUISA YUUTEJISL

Xummnsi(0a30BbIilypoBeHb). Peanu3zarus obpa3zoBanus: Meroanueckoe nocodue ms yuurens / Kasepuna A. A, [luayruna I'.B.; mox pen.I'. B.
Muayrunoii. M. : ®I'BHY «MuCcTUTYT cTpaTeruu passutus oopasosanust PAOy, 2022 81 c.:ui.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCHI U PECYPChl CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/

https://educont.ru/?7utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru



