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1. MossicHuTEeNBLHAA 3AIMUCKA.

[Iporpamma o XMMHUU Ha YPOBHE CpPEeAHEro OO0Iero oOpa3oBaHus pa3pab0TaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepaunny,
TpeOoBaHUIl K pe3yiapTaTaM OCBOeHHS ¢enepanbHOH 00pa30BaTEeNIbHON MPOrpaMMbl CpPEIHETro
obumiero oo6paszoBanus (POIlI COO), npencraBineHHbIXx B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konnenuuu mnpemnojaBaHusi y4yeOHOTro mpeaMmera
«Xumusi» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit deneparuu, peaau3yrIuXx OCHOBHBIE
o0Opa3oBaTesibHblE MPOTpaMMbl, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pa0OTKe MporpamMmbl IO XUMHUH, K ONpPEAETICHUIO O0IIel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI O0YJAIOIIUXCs CPEICTBAMH Y4eOHOTO mpeaMeTa « XUMHUs IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIeNTyaiabHble mosioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1I€JIeH, COAep)KaHus, pe3yabTaToB OOy4YEeHUsI U TPeOOBaHMI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME,  IOJydaeMO€  BBIMYCKHUKAaMH  00IIeo0pa3oBaTebHON
OpraHH3aIiy, SBISETCS HEOTHEMIIEMON YacThio MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEW, IPUCYLIUX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMS. DTH IEHHOCTH KacaroTcsl MO3HAHHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KYJIBTYphI YENIOBEKA, a TAaK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/J0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CPEIHEr0 OOMIET0 OO0pa3oBaHUS CPEICTBAMHU YIEOHOTO
npenMera «XUMHS», COAepKaHUe U MOCTPOSHUE KOTOPOTO OMpeeNieHbl B MPOrpaMMe Mo XUMHH C
y4€TOM crneuu(PUKU HAyKH XUMHUH, €€ 3HAUECHUS B IMO3HAHUU IPUPOJBI U B MaTEpUAIbHON KU3HU
olmiecTBa, a Takke C Y4ETOM OOIIMX IeNeld U MPUHIUIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpefHero obiero oopasoanus B Poccuiickoit deneparun.

XUMHUS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAeT 0COOYI0 pOJib B COBPEMEHHOM
IUBUJIM3ALMM, B CO3JaHMM HOBOM 0asbl MarepualibHON KyiabTypbhl. OHa BHOCHUT CBOM BKJIAJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, B CO3[[aHHE LIEIOCTHOTO MPECTaBICHUs 00
OKpY’KalollleM MHUpE KaK O €JUHCTBE MPHUPOAbI U YelloBeKa, KOTopoe (opMUpYyeTCs B XMUMHUU Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMU 00JIACTMU IPUMEHEHUS.

TecHO B3aUMOJENCTBYsI C APYTMMH €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIHEIIHOTO TPY/Ja U JKU3HH Ka)J0ro 4YieHa
obmectBa. CoBpeMeHHass XMMMs KaKk Hayka CO3WJaTesIbHAs, KaK HayKa BBICOKMX TEXHOJIOTH
HaIpaBJieHa Ha pelleHne TI00albHbIX MPOOJIeM YCTONUYUBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBOH, 3KOJIOrHYeCKON 0€30MacCHOCTH M OXPaHbI 310pPOBBSI.

B cootBerctBUM ¢ OOUmIMMM LENSIMH M NPUHLOUIAMH CpeAHEero oOmero oOpa3zoBaHUs
conepxanue npeamera «Xumus» (10-11 kmacchl, 6a30BbIil YpOBEHb M3Y4EHHUs1) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpHYIO MOJArOTOBKY OOYydarolIuXcsi, HEOOXOAMMYID UM JUIs
BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisromyMu npeaMeTa « XUMUs» ABISIOTCS 6a30Bble Kypehl — «OpraHuyeckast XUMHsD U
«OO0u1as 1 HeopraHUYEcKas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYCHHEM 3HaHUH U3
oOuiei xumumn) U oprannyeckoil xumuu. opMHUpoBaHHUE JAaHHOW CHUCTEMbI 3HAHUI MPU U3yYECHUH
npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHsI BCEr0 MHOTrooOpasusi BELIECTB Ha OCHOBE
OOLINX MOHITH, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas U HeopraHuveckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Ja K HM3yYEHHIO
yuyeOHOro Marepuaja ¥ OOYyCJIOBJI€HAa HCTOPHMYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
OnpeeNi€HHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKo XHMHHM BellecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHNUS OPraHUUECKUX COEAMHEHNH, a TaKKe



Ha YPOBHE CTEPEOXUMHUYECKUX U JEKTPOHHBIX NPEACTABICHUN O CTpOoeHMH BemlecTB. CBeneHus o0
U3y4aeMbIX B Kypce BEIIeCTBaX JAIOTCs B Pa3BUTHU — OT YIIIEBOJOPOIOB JIO CIIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIMHEHUN. B Kypce opraHndeckoil XMMHH MOITYy4arOT pa3BUTHE C(HOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOTO 0O0IIer0 00pa3oBaHMs MEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUECKOW CBA3H,
KJIacCU(UKALMOHHBIX IPHU3HAKAX BELIECTB, 3aBUCHUMOCTU CBOMCTB BEINECTB OT UX CTPOEHUS, O
XUMHUYECKOW PEaKIUH.

[Ton HOBBIM yrjaoM 3peHHsl B mpeaMeTe «XuMHs» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOIO 0O0mIero o0pa3oBaHHsS TEOPETUYECKHH MaTepual |
(akTOJIOrMUECKUE CBEICHMS O BEIIECTBaX W XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHs» OOydYarolMMCs IPEIOCTaBISIETCS BO3MOYKHOCTh OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTHYECKUX MO3ULUH, TIy0ske
HOHATh UCTOPHUYECKOE U3MEHEHUE (DYHKIMH 3TOro 3akoHa — OT 00o00Iaronel 10 00bACHSIOIEH U
MIPOTHO3UPYIOLLEH.

Envnag cucreMa 3HaHUM O BaXHEMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOMCTBAX M
IPUMEHEHUH, a TAKXXE O XMMHYECKHX PEaKLUAX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKAHUS
jpononsserca B Kypcax 10 wm 11 kimaccoB simeMeHTaMM — COAEpXKaHMs, HMEIOIIHAMU
KYJIbTYPOJIOTMUECKUA W MPHUKIAJHOM XapakTep. OTHU 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBS3M XUMUU C JPYTHUMHU HayKaMH, PACKPBIBAIOT €€ POJIb B IO3HABATEIILHON U IPAKTUYECKON
JIESITEJIbHOCTH YE€JI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAYKEHUS K IIPOLIECCY TBOPUYECTBA B 001aCTH
TEOPUU M MPAKTUYECKUX INPUIOKEHUH XUMHHM, IOMOIAOT BBITYCKHUKY OpPHUEHTUPOBATbCA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBSI3aHHBIX C XUMHEH, KpUTHYECKH OCMBICIIUBATh
UHPOPMALIMI0O U MNPUMEHATh €€ Ul IOMNOJHEHUS 3HAaHWH, pPELIeHHUs WHTEIUIEKTYalbHbIX MU
OKCIIEPUMEHTAIBHBIX HCCIIEOBATENIbCKUX 3a1ady. B memom conepkaHue y4deOHOro mpeaMmera
«XUMUS» JAHHOTO YPOBHS H3YYEHHUS OpPHEHTUPOBAHO Ha (opMHpOBaHUE Yy oOOydaromuxcs
MHUPOBO33PEHYECKOH OCHOBBI UIsi MOHUMaHUS (MIOCO(CKUX HIEH, TaKMX KaK: MaTepHaIbHOe
€IMHCTBO HEOPraHMYeCKOro M OPraHMYecKoro Mupa, OOYCIOBICHHOCTb CBOMCTB BEILECTB HX
COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTh MPUPOJHBIX SIBICHUNM MYTEM HKCIIEPUMEHTA U PELICHUS
OPOTHBOPEUYM MEX1y HOBBIMU (paKTaMH M TEOPETHUUYECKHMMM IPEINOCHUIKAMHU, OCO3HAHUE POJIU
XUMHUHM B PELICHUHM 3KOJOTHYECKHX MpoOJieM, a Takxke MHpodiieM cOepeKeHHs SHEpPreTUYeCcKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpPHAJIOB.

B nnane pemienus 3aja4 BOCIUTAHUS, Pa3BUTHS M COLUANIM3ALMM O00yYarOIUXCs MPUHSTHIE
IPOrpaMMOil O XMMHMM IOIXOJbl K OIPENEICHUIO COAEPKAHUA U IOCTPOCHMs IIpeaMeTa
IpelycMaTpuBalOT (POPMUPOBAHNWE YHUBEPCAJIBHBIX Y4E€OHBIX JEHCTBUM, HMEIOUMX 0a30Boe
3Ha4YeHUE ISl Pa3JInYHbIX BUJOB JIEATEILHOCTH: pellieHus Mpo0ieM, MOUCKa, aHalln3a u 00paboTKu
uH(poOpMalii, HEOOXOAUMBIX Jii NPUOOPETEHHsS] ONbITa MPAKTHUUECKON M HCCIEeN0BaTEIbCKON
JEATEIBHOCTH, 3aHUMAIOLEN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B npakrtuke npenosaBaHus XMMUHU Kak Ha YpPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, TaK U Ha
YPOBHE cpesiHero o011ero oopa3zoBaHus, IpU ONPEIETICHNN COJIepKaTeIbHON XapaKTepUCTUKH LieIen
U3YYEHHUs IMpeIMeTa HalpaBiIeHHEM MEPBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO TPU3HAETCS
dopMHpOBaHHE OCHOB XUMHUYECKOW HAyKM KakK OO0JIaCTM COBPEMEHHOI'0 €CTEeCTBO3HAHUS,
MPAKTUYECKON MEeATEIbHOCTH YeJIOBEeKa U KaK OJHOTO0 M3 KOMIIOHEHTOB MMPOBOW KyJbTyphl. C
METONYECKON TOUKU 3PEHMS TAKOM MOJXOJ K ONPEACIICHUIO LeJIel U3yUeHUs MPEaMETa SABISAETCS
BIIOJIHE OTIPaBJaHHBIM.

CornacHo 1aHHOU TOUKE 3peHUs TTIaBHBIMH LEJIIMU U3y4eHUS TpeIMeTa « X MU Ha 6a30BOM
ypoBHe (10 —11 xJ1.) ABISAIOTCS:

e (opMupoBaHME CHCTEMBl XHMMHUYECKMX 3HAHMH Kak BakKHEHIIEH COCTaBISIOIECH
€CTECTBEHHO-HAYYHOI KapTHHBI MHUpPA, B OCHOBE KOTOPOHM JI€XKAT KIIFOYEBHIE IMOHSITHS,
¢dbyHIaMEeHTallbHbIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3blKa HAYKHM, YCBOCHHE U
NOHMMAaHWE CYIIHOCTH JIOCTYMHBIX OO0OOLIEHHI MHPOBO33PEHYECKOIO  XapakTepa,
03HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHHME M Pa3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peaKIfii, HEOOXOJUMBIX JJIS IPHOOPETEHUsI YMEHUI OPHEHTHUPOBATHCS B MUDPE
BEUIECTB M XHWMHUYECKUX SIBICHUH, MMEIOIIMX MECTO B MPHUPOAE, B MPAKTUYECKON H
MIOBCEITHEBHOM JKN3HY;



® pa3BUTHE YMEHUH U CIIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOII0eHNEM U 00BbsICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0E€30MacHOro oOpamieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, copep:karenbHas XapaKTepUCTHKa LieNiell W 3a7ad U3y4YeHHs IpelMeTa B
porpaMMe 1Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU B
cucteMme cpegHero obmero oopasoanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJbIIEH CTENeHU
0THaETCsl MPEANOYTEHUE MPAKTHUECKOM KOMIIOHEHTE COJIEpyKaHUs 00y4eHUs, OPUEHTHPOBAHHOM Ha
MOJIFOTOBKY BBIIYCKHHKA 00111€00pa30BaTeNbHON opraHu3aliiy, BiIaJeionero He HabopoM 3HaHUH,
a (pyHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMH aKTUBHOTO TIOTY4EHUS 3HAHUH
U TIPUMEHEHUS UX B PeasbHOM JKU3HHU U1 PEIICHUS TPAKTUUECKUX 3a/1a4.

B cBsi31 ¢ 3TUM IIpH U3Y4YEHUH TpeaMeTa «XUMUS» TOMUHUPYIOIIee 3HaYeHUEe MPUOOpeTaoT
TaKHe LEeH U 33]]a4, KaK:

ajanTanys 00yJaroUIMXcsl K YCIOBHSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUpa, (OPMHUPOBAHKE
UHTEJJICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM0OOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HCHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

¢dopmupoBaHne y 00ydarOMXCs KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIETEHIUH), IMEIOIINX
YHHUBEpCaIbHOE 3HAYCHHE JI1 PA3JIMYHBIX BHUJIOB JIEATEIbHOCTH: PEIIeHHs] MpoOsieM, MOUCKa,
aHaym3a ¥ 00paboTku wWHpOpMamKuHU, HEOOXOMUMBIX ISl MPHOOPETEHUS OMbITa ICSITCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B TO3HAHMM XUMHUHM, a TakKe s OLEHKH C MO3UIUI
HKOJIOTHYECKOM OE30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMHUECKUX IPOILIECCOB HA OPTaHU3M
YeNI0BeKa U MPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, MHTEJUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOATENbHO NPUOOpETaTh HOBBIC 3HAHHS MO XHMHH B
COOTBETCTBUH C KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIC HH()OpMAIOHHBIC
TEXHOJIOTHH JUIs TIOMCKAa U aHaiu3a y4eOHOM M HaydyHO-TIOMYJIAPHOW MHGOPMAIUU XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpoBaHHE M pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
Ha0JII01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
NIPY TUTAHUPOBAHHUH M NIPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHTAaHHE y O0yUaromuxcsi yOex1IEHHOCTH B TYMaHUCTHUECKON HAMPABICHHOCTH XUMUH, €€
BXHOH pOJNIM B pEIIEHUH TJI00aNbHBIX MPOOJIEM palMOHAIBLHOTO MPHPOIOOIB30BAHMS,
MOTIOJIHEHUSI PHEPreTHUECKUX PECypCcoB M COXpPAHEHUs INPUPOJHOTO PaBHOBECUS, OCO3HAHUS
HEO0OXOIUMOCTH OEpEeX HOr0 OTHOILIEHUS K MPHUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKXKe MPUOOpPETEHUS
OTIbITa MCTOJIb30BAaHUS TONYYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEIICHWN B CHUTYAIlHsX,
CBSI3AHHBIX C XHUMHUYECKUMU SIBJICHUSIMHU.

B yueOHOM mu1aHe cpeaHero oOmiero oOpa3oBaHMs IMpeaMeT «XHUMHus» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO0111ee YUCII0 YacoB, OTBEIEHHBIX JUISl U3YUEHUsI XMMUHU, Ha 06a30BOM YPOBHE CpEIHEr0 00IIero
obOpasoBanusi, cocrapiseT 68 yacos: B 10 kinacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca
(1 gac B HezemIO).



2. Conep:xanue y4eOHOro mnpeaMera, y4eOHOro Kypca (B TOM 4YHCJIe BHEYPOUYHOI
JAeSAITeIbHOCTH), y4e0OHOT0 MOy JIs1.

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMMU

[IpenMer OpraHMYecKOd XUMHH: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYEHHUE B IOJYYCHUU
HOBBIX BEIIIECTB U MaTEepUaIoB. Teopusi CTpoeHUsI OpraHnueckux coequuennii A. M. bytieposa, eé
OCHOBHbIE NOJIOKeHUA. CTPYKTypHbIE (JOPMYJIbI OpraHMYEeCKUX BellecTB. ['oMoorus, u3zomepus.
XuMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccuuKauy OpraHUYECKUX BelecTB. HoMEHKIaTypa OpraHMYecKHX
COCIMHEHUH (CUCTEMaTUYeCKasi) U TPUBHAIbHbIC Ha3BAHMS BaXXHEUIIUX MPEJICTABUTENICH KJIacCOB
OpPraHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUsl BEIIECTB U HMX IMPEBPALICHUN: O3HAKOMIIEHUE C
oOpasiaMu OpraHWYecKMX BEIIECTB M MaTepuajaMyd Ha MX OCHOBE, MOJICIUPOBAHHE MOJIEKYJI
OpTraHWYECKUX BEIIECTB, HAOIIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILECHUIO
OpPraHMYECKUX BEIIECTB P HarpeBaHUH (TIaBIeHUE, OOYTTIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHM psaa. MeraH W 3TaH — mpocTenine
MPEACTABUTENH AJIKAHOB: (PU3UUYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMEIICHUSI U TOPEHUS),
HAaxXO0’JICHUE B MIPUPO/JIE, IOJYyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKUN psl. DTWIEH W IPOIUJIEH — MPOCTEHIINe
MPEACTABUTEIM aJKEHOB: (PU3MYECKUEe W XMMHYECKHE CBOMCTBA (pEaKIUH TUIPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATAIIUU, OKUCIICHHS U TIOJTUMEPHU3ALIUN ), TIOJIYUCHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKHH psil. ALIETUIIEH — MPOCTEHUIIHI
MPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHE, (U3MYECKHE W XHUMHUUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (u3MUECKHMEe M XHUMHYECKHE CBOICTBa (peakiuu
raJOTEHUPOBAHUS W HUTPOBAHUS), TOJYyUYEHHE U TPUMEHEHHeE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2an02eHUpPOSanuUsl U HUMPOBAHUs), NOAYYeHue U
npumenenue.  TOKCMYHOCTb  apeHOB. l'eHeTHueckas CBsA3b  MEXAY  YIJI€BOAOPOAaMH,
MPUHAISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble MCTOYHUKHU YTIAEBOAOPOAOB. [IpuponHbIii Ta3 W TMOMyTHbIE HE(TSIHBIC Ta3bl.
Hedtp u e€ npoucxoxnenue. CiocoObl nepepadoTKi HeTU: MEPETOHKA, KPEKUHT (TEPMUYECKHIH,
KaTaJduTHuecKuil), muponus. [IpoaykTel nepepaboTku HEPTH, MX MPUMEHEHHE B MPOMBIILIIEHHOCTH
u B ObITy. KaMeHHBII yrosib U TPOAYKTHI €T0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METOJBI M3y4YeHHUs BEIIECTB W HMX MPEBpAIICHUN: O3HAKOMJICHHE C
oOpasramMu IIacTMacc, KaydykoB M pe3uHbl, Koyutekiuu «HedTb» n «YToab», MoaenupoBaHue
MOJIEKYJI YTJIEBOJJOPOIOB U TaJIOT€HONIPOU3BOIHBIX, IPOBEICHNE MPAKTUIECKOM PaOOTHI: MOTyICHUE
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenust mo ypaBHEHUIO XMMHUECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA MJIM NMPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3MYECKHEe U
XMMHUYECKHE CBOMCTBa (peaklUuu C aKTHMBHBIMM MeETaJUIaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHE),



npruMeHeHue. BoiopoiHbie CBSA3M MEXly MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJa U 3TaHOJIa Ha
OpraHu3M YeJIOBEKa.

MHoroaTomMHbl€ CIUPThL. DTUICHIIMKOb U INIMLEPUH: CTPOCHUE, (PU3NUECKUE U XUMUUYECKHUE
CBOMCTBA (B3aMMO/IEHCTBHE CO ILEJIOYHBIMUA METAJUIAMH, KAaUeCTBEHHAsl PEaKlUs Ha MHOI0aTOMHbIE
cnupThl). JlelicTBUE HAa OpraHu3M uenoBeka. [IpuMeHeHne rimuepyruHa u STUIICHTJTUKOJISL.

DeHoII: CTPOCHHE MOJIEKYJIbI, (PM3NYECKHE U XMMUYECKHe CBOMcTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penomna.

Anbrerunpl U kemonwvl. DopManbIeruf, aleTanbIerul: CTpoeHue, pu3ndeckue 1 XuMU4ecKue
CBOWCTBA (pEaKkUMM OKHMCICHHMS M BOCCTAHOBJIEHUS, KaueCTBEHHBbIE pEaKLMHU), IOJy4eHHE MU
pUMEHEHHE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHAash KHCIIOTBIL:
CTpoeHue, GU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOLIMe JUIsl Kilacca KUCIOT, peaKius
sTepupuKanM), IMojlydyeHHue U mnpuMeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCJOT, HX
MOIOILIEE ACUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 claoXHBIX 3(QUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonoruyeckas posib *KHUpPOB.

YTrneBoasl: cocTaB, KiIacCH(PHUKAIMSA YIIEBOJOB (MOHO-, M- W TMoJMcaxapuisl). [moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTHM CTPOEHUS MOJIEKYNbl, (PU3MYEeCKHe U XUMHUYECKUE
cBoiicTBa (B3aumMoneicTue ¢ ruapokcuaom Meau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIeHHE, OpOKCHHE TJIIOKO3bI), HAXOXKIECHHUE B NPHUPOJE, INPUMCHCHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemnono3a kak HOpupojHble nojauMmepbl. CTpoeHHe Kpaxmajla M LEUII0JIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA Kpaxmaia (TMIpoin3, KayeCTBEHHAs PEakIMsl ¢ HOJ0M).

OKcliepUMEHTalbHbIE METOJIbl H3YYeHHMs BELIECTB M HUX NPEBpallleHUH: HpOBEIEHUE,
HaOJI0IeHNE U OTIMCAaHKUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CITMPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcCIeHHE dTaHoja okcujaoMm weau(ll)), MHOroaToOMHBIX CIHPTOB
(B3aumojieicTBue rmiepuHa ¢ ruapokcuaom meau(ll)), ampaerngoB (okHcIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) u ruapokcunom meau(ll), B3aumoneiicTBue kpaxmana ¢ MOAOM),
IPOBEJCHUE NMPAKTUYECKONW pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaum.

Bbruucnenus o ypaBHEHHIO XUMHUYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA UJIM MPOJYKTA PEaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB WJIU MPOYKTOB PEAKIUH).

A3oTconepikalie opraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Pu3nueckue U XUMHUECKUe
CBOMWCTBa aMUHOKHCIIOT (Ha IpuMepe ruiuHa). buonornyeckoe 3HadeHne aMuHOKHCIOT. [lenTu sl

benkm kak TpUPOAHBIE BBICOKOMOJICKYIISIpDHBIE coeanHeHus. [lepBu4Has, BTOpWUYHAS H
TpPeTUYHAsT CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THIPOJIU3, JCHATYpaIus,
Ka4eCTBEHHBIE pEaKIIu Ha OeJKH.

OKclepUMEeHTaIbHbIE METO/bl M3YYEHHUs BEIIEeCTB M MX INpeBpalleHuid: HaOIroJeHue H
OTIMCaHKE JIEMOHCTPAIMOHHBIX OTBITOB: JACHATYpanus OEIKOB MPU HATPEBAaHWUH, IIBETHHIC PEAKIIUU
0eIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHUSI

OCHOBHBIE TIOHATHS XWMHUH BBICOKOMOJIEKYJISPHBIX COEAMHEHUI: MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, CTETICHb IOJIMMEPU3ALINH, CPEIHSISI MOJIEKy sipHasi Macca. OCHOBHBIE METO/IbI
CHHTE3a BEICOKOMOJICKYIISIPHBIX COCTUHEHUHN — OJTMMEPH3AIIHsI U TIOJTHKOH/ICHCAIIHSL.

OKclepUMEHTaIbHbIE METO/bl M3y4YeHHs BEUIECTB W UX MPEBpAIICHUI: O3HAKOMIIEHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.



MexmpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€M NpU M3ydyeHUM opraHuyeckol xumuu B 10 kmacce
OCYILECTBIISICTCS YEPE3 UCIOIB30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHbIX MOHATHMH, TaK U TIOHATHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU AJIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01e ecTeCTBEHHO-HAyYHbIE MOHATHS: SIBICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kiaccu(uKkauus, NEePHOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHE, HKCIECPHUMEHT,
MO/JICJINPOBAHUE.

dusmka: Matepus, SHEprus, mMacca, aToM, 3JIEKTPOH, MOJIEKYJA, SHEPreTUYECKUH ypPOBEHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEJIMYMHBI U €AUHULIBI UX
U3MEpEHUsI.

Buonorus: kierka, opranusM, Ouochepa, oOMEH BemeCTB B oOpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BElIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MUIIEBBIE MPOAYKTH, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIME CPENICTBa,
JICKapCTBEHHbIE U KOCMETHUYECKHE IMpEerapaThbl, MaTepHajabl U3 MCKYCCTBEHHBIX U CHHTETHUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XMMHHU

XuMuyeckuil aneMeHT. AtoM. Sapo artoma, u30TONBL. JNEKTpOHHas 000JIouKa.
DHepreTUuecKue YpOBHH, MOJYpOBHH. ATOMHBIE opOuTaiu, S-, pP-, d- smemeHThl. OCOOCHHOCTH
pacrpesiesieHus] 3JeKTPOHOB IO OpOUTAIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs: KOH(PUTYpalns aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumonmueckas cucrema XuMHU4YecKHx dieMeHtoB JI. M.
Menneneesa. CBsi3b IEpHOINYECKOr0 3aKOHA U [lepnonyeckoil CUCTEMbI XMMUYECKHUX JIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB MO rpynnam 1
nepuoaaM. 3Hau€HUE MEPUOINYECKOro 3aKOHA B PA3BUTHUU HAYKH.

Crpoenne BemiecTBa. XHMHUYECKas CBs3b. BuHIbl XMMHUYECKOH CBsI3M (KOBaJEHTHas
HEMoJIsipHas M MOJSpHAs, WOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUs KOBaJEHTHOU
XUMUYECKON CBs3U (OOMEHHBI W JOHOPHO-aKUENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTS.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBA. [UMBI KPUCTAIUIMYECKUX PpEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTne 0 aucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMJHBIE pAacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.

Knaccugukanus HeopraHndeckux coeanHeHnil. HoMmeHkIaTypa HeOpraHMYecKUX BEIIECTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peaknus. Kiaccuduxanuss XMMHUYECKHMX peaklMid B HEOPraHMYeCKoW U
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS M NPEBpallCHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTUMBbIE peaKIMH.
Xumnueckoe papHoBecue. GakTopsl, BIMIOLIME HA COCTOSSHAE XUMHUYECKOT0 paBHOBecus. [IprHImn
Jle Hlarense.



DnekTponuTnueckas auccormanus. CuiibHble W cinaldbie AMeKTponuThl. Cpema BOMHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEJIOYHAs.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCTepUMEHTAIbHBIE METO/IbI U3YUEHHSI BELIECTB U UX MPEBPALICHUI: IEMOHCTpAIHs TaOJIULL
«Ilepnoguyeckasd cucrema xumudeckux aviemMeHToB J[. M. MenneneeBa», uzyueHue Mopeleu
KPUCTANTMYECKUX PEIIETOK, HAOMIOJCHHE W OIUCAaHHWE JAEMOHCTPAMOHHBIX U J1a0OPaTOPHBIX
OTBITOB (pa3fio’KeHUE MEpPOKCHIAa BOAOPOJA B MPUCYTCTBUU KaTallU3aTopa, ONpPEIEIICHHUE CPEIbl
pPacTBOPOB BEIIECTB C MOMOUIbIO YHHBEPCAIbHOTO HHAMKATOPA, PEaKIMH HOHHOTO OOMEHa),
MpOBEJICHNE MPAaKTHUUECKOl padoThl «BinusHHe paznuyHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOM
peaxKum.

PacuérHnble 3anaum.

PacuéTpl 0 ypaBHEHUSIM XMMHYECKUX PEAKLUUW, B TOM UYHUCIE TEPMOXHUMHYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasi JOJISI BEIIECTBAY.

Heopranuveckasi xumus

Hewmerannsl. [Tonoxxenne HemeTtamioB B llepuoandeckon cucreMe XMuMAYECKUX 3JIEMEHTOB /1.
U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHUS aTOMOB. PU3NYECKUE CBOIICTBA HEMETAIIOB. AJUIOTPOIHUS
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XVMUYECKUE CBOMCTBA BaXKHEHIIMX HEMETAUIOB (TaJoreHoB, cephl, a3ota, Qocdopa,
yriaepoaa U KpEeMHHUs) U UX COEJUHEHHM (OKCHJIOB, KMCIOPOJCOAEPKAIUX KHUCIOT, BOJOPOJIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. [lonoxxenne Meramios B Ilepuonnueckoit cucreMe XUMUYECKUX 31emMeHToB /[I. .
MengeneeBa. OCOOECHHOCTH CTPOSHHUS JJICKTPOHHBIX OO0OJI0OYEK aroMoB MeTauioB. OOmue
busnueckue cpoiictBa MerayuioB. CIIaBhl METAJUIOB. DIEKTPOXUMHYECKHH psl HaNpsKeHUi
METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPHH, KaJTM, KaIbIMil, MArHUH, aTIOMUHHM,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHEHUM.

OO6mmue crocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHbIE METO/Ibl M3YUEHHUS BELIECTB U UX MPEBPALICHUIN: U3YYEHHE KOJUIEKIIUU
«Mertaisl U cIijIaBbl», 00pa3lloB HEMETAIOB, PEIIEHNE SKCIIEPUMEHTANIBHBIX 33/1a4, HAa0Jt01eHue
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJCUCTBHE THAPOKCH]IA
ATIOMHUHUS C PaCTBOPaMH KUCIIOT U IIEN0YeH, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3anaumn.

Pacuérsl macchl BemiecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMM BELIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS U )KU3Hb

Ponp xumun B o0ecrieueHHUH SKOJIOTMYECKOM, SHEpPreTHYecKod M MUIIEeBON 0e30MacHOCTH,
pa3BUTHU MeAUITUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKITHA.

[TpencraBnenust 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJYYEeHUs BasKHEHIIIHX
BEILECTB.

YenoBek B MHUpPE BEIIECTB M MAaTEpUajoOB: BaKHEHIIME CTPOUTEIbHBIE MaTepHAabl,
KOHCTPYKIITMOHHBIE MaTepuajbl, KPAacKH, CTEKIO, KEepamMHKa, MaTepHaibl JUIsl DJIEKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XUMHS U 3I0POBbE YEIOBEKA: MPABUIIA UCIIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB, IpaBuiIa
0€301acHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUH B TIOBCETHEBHON KU3HH.

MexnpenMeTHBbIE CBS3H.



Peanuzanus MeXnpeaMeTHBIX CBSA3EH NMPU M3YUYEHUH 0OLIel U HeopraHudecko xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATHH, ABIISAIOMMXCA CUCTEMHBIMU JJISL OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01e ecTeCTBEHHO-HAay4YHbIE NOHATHUS: HAY4HbIM (akT, rMnore3a, 3aKOH, TEOpHs, aHaIM3,
CHHTE3, KiacCU(UKAIMsI, TEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJAEIHPOBAHHUE,
U3MEPEHHUE, SABJICHUE.

®usnka: martepus, JHEprus, Macca, aTOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKH YpOBEHb, BELECTBO, TelO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (GU3NUYECKHUE BEIIMYMHBI U €AMHULIBI X U3MEPEHMUSI, CKOPOCTb.

Buonorus: kierka, opranusm, 3KocucTeMa, onocgepa, Makpo- © MUKPOIJIEMEHTbI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoNOrus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAJLUTypIrHsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTEpPUAJIOB, CEJIBCKOXO3AMCTBEHHOE IIPOU3BOJCTBO, NUIIEeBas MIPOMBIIIIIEHHOCTb,
(dapmalieBTUYECKasl POMBIIIEHHOCTb, IPOM3BOACTBO KOCMETUYECKUX IPENapaToB, IPOU3BOICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



3. IlllaHupyeMble pe3yJbTaThbl OCBOEHHMs Y4eOHOI0 INpeaMeTa, y4eGHOro Kypca (B ToM
4yucJie BHEYPOYHOMH 1esITeJIbHOCTH), Y4eOHOTr0 MOYJIst

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COOQO ycranaBnuBaeT TpeOOBAHUS K pe3ybTaTaM OCBOSHUS 00 yJAOIIMMUCS IPOTPaMM
cpenHero oOmero oOpa3oBaHHS (JTMYHOCTHBIM, METANpPEIMETHBIM H IpeaAMeTHbIM). HaydHo-
METOIUYECKON OCHOBOM AJIs pa3paObO0TKH IUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MIPOTrPAMM CPETHETO
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHUCTEMHO-AECSATEIBLHOCTHBIM TOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeIMeTa «XHUMHUs» Ha YPOBHE CpPEeIHEro oOLiero o0pa3oBaHUs BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNUE!

OCO3HaHHE OOYYaIOUIMMUCS POCCUHUCKON TIpakJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEAEIECHUIO;

HaJIMYUe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH HA OCHOBE KIIHOYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

FOTOBHOCTh M CIIOCOOHOCTh OOy4aroUIMXxcs pPYKOBOJACTBOBAaTbCS B CBOEH JI€ATEIbHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  LEJIOCTHOW CHUCTEME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYUE MIPABOCO3HAHUS SKOJOTHYECKON KYIbTYPBl U CIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
JKU3HEHHBIC TJIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yU4eOHOM U
BOCITUTATEILHON JESITEIIBHOCTY B COOTBETCTBUM C TYMAaHMCTHUYECKHUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCHICKOTO TPa)KIaHCKOro OOIIecTBa,
NPUHITEIMU B OOIIECTBE HOPMAaMH W TPABWIAMH IOBEICHHUS, CIIOCOOCTBYIOIIMMH IPOIleccam
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH 00YYarOIINXCS.

JlugHOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHUsS» OTpaxaloT CPOPMUPOBAHHOCTH
OTIbITa MIO3HABATEIFHON U MIPAKTHYECKOH JeATeIbHOCTH 00yUaIOINXCs M0 pealn3alii NPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs OOYYAIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPE/ACTABJICHUS] O COIHAIBHBIX HOpPMax M TMpaBWaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW ACSITEIBHOCTU MPU CO3JAHUM YYEOHBIX IPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX MPU
aHaJIM3€e Pa3TUYHbBIX BUJIOB YUeOHOI 1eSTeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacJIe/IUI0 OT€YECTBEHHOW XUMUU;

YBaXEHUS K TIPOIECCY TBOPYECTBA B 00JACTH TEOPHH U MPAKTUIECKOTO MPUMEHECHHS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHXCHUSI HAYKU €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOCHH, KPOMOTIUBBIX
AKCIIEPUMEHTAJIBHBIX IOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

WHTEpeca U 03HABATEeIbHBIX MOTHBOB B MOJYYSHHUH U MOCIIEAYIONIEM aHaTu3e HHPOPMAITIH O
MEePEIOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CHUTYallWH, CBSI3aHHBIC C XMMHYECKHUMH SBICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OILICHMBATh CBOE IMOBEJEHUE M TMIOCTYNKHM CBOMX TOBApUILEH C MO
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STHUX TTOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:



MOHUMAaHUS IICHHOCTEH 370poBOTO M Oe3omacHOro oOpa3a >KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJr0IeHMsI TIpaBUJI 0€3011aCHOTO OOpAIICHHs C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU
Y B TPYAOBOU AEATEIBbHOCTH;

MMOHUMAaHUS IIEHHOCTH MPaBUJ HHAUBUAYATBHOTO M KOJUICKTUBHOTO O€301IaCHOTO IOBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3/I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAHUA TOCIEACTBUH W HENPUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHHUS] aJIKOTOJ,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4e€OHO-HCCIICIOBATEIbCKOM  JIEATEILHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUECKOMN U APYTUX BUJAX JIESITECIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YyacTHE B PCIICHHWH NPAKTUYECKUX 3a]ad  COIUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

HWHTEpeca K MPaKTHYECKOMY M3yUeHHUI0 TPOdeCcCcHii pa3IMuHOTO PoJia, B TOM YUCIIE HA OCHOBE
MPUMEHEHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJWBHIYaJIbHOW TPAaeKTOPUU OOpa3oBaHUs, Oymymiei
npodeccuu U peanu3aluu COOCTBEHHBIX KH3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECOO00PA3HOTO OTHOUIEHUS K MPHUPOJE, KAK HCTOYHHKY CYIICCTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMHYECKHUX
MIPOIIECCOB HAa COCTOSIHUE TIPUPOIHOM U COIUATBLHOM CPEIbI;

OCO3HAHUs HEOOXOAMMOCTHU HCIIOIb30BAHMS JIOCTHIKCHUN XUMHH JUJISi PELICHUS BOIPOCOB
paIrMoOHAIBHOTO MPUPOJIOTIOIB30BAHNS,

AKTUBHOTO HENIPUATHS ACUCTBUM, IPUHOCAIINX BPE OKPYXKAIOIIEH IPUPOAHON Cpelle, yMEHUs
MIPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYESCKUE TTOCISACTBUS MPEATPUHUMAEMBIX JICHCTBHI H
MpeaoTBpaniaTh ux;

HaJU4Msl Pa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbI, OIbITA
JEATeTLHOCTH  DKOJIOTMUECKOW  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJICTBOBATHCSI HUMH B
MO3HABATENIbHON, KOMMYHHUKATUBHON U COLMATbHON MpPaKTHUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHUA CHeU(UKH XUMHUM KakK HayKd, OCO3HaHUs €€ poiau B (GOPMHPOBAHUU
paIMoOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TO3HAHUHU MIPUPOIHBIX 3aKOHOMEPHOCTEHN U PEIICHUN
mpo0JieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

yOSXKJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU I COBPEMEHHOM IMBUIM3ALUMU: B €&
TYMaHUCTUYECKOW HAMpPaBICHHOCTH M BaXXHOW POJNM B CO3JIaHUM HOBOW 0a3pl MaTepuaibHON
KYJIBTYpbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBON U SKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, 00ECTICUeHUN
YCJIOBHM YCIIENITHOTO TPYa M KOJIOTHYECKU KOM(MDOPTHOM KU3HHU KaXAOTO YjeHa OOIECTBa;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUsi CYIIHOCTH  METOJOB  IO3HAHWUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CMOCOOHOCTH HCIIOJIh30BaTh IMOJy4aeMble 3HAHUS MJIS
aHaM3a ¥ OOBSICHEHUS SIBIICHUH OKPYKAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JienaTh 0OOCHOBAaHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS TaHHBIX C IIEJBIO
MOJIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO WCIIOIh30BaTh XUMUYECKUE 3HAHUS ISl PEIIeHUs MpoOJieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K TO3HAHUIO M UCCIIEIOBATEIHCKOM JACSITEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPhIBHOMY OOPa30BaHHIO U CaMOOOpPa30BaHUIO, K



aKTMBHOMY IOJYYE€HHIO HOBBIX 3HAHMH 110 XMMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTAMY;
UHTEpeca K 0COOEHHOCTSIM TPyZa B Pa3IMUHbIX cepax mpodhecCuOHATHLHOM eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS YUEOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO
o01ero o0pa3oBaHus BKIFOYAIOT:

3HaUMMBbIC IS (DOPMUPOBAHMSI MHPOBO33PEHHUS OOYUAIONIUXCS MEKIUCIUILIMHAPHBIE
(MeXmpeMeTHbIE) 00IIeHayYHbIC TTOHATHS, OTPAKAIOIIKME 1IETOCTHOCTh HAyYHON KapTHHBI MUpa U
crienipuKy METONIOB IO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBICHUE, TPOIIECC, CUCTEMA, HAYUHBIH (DaKT, TPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIIeIOBaHNE, HAOIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHEC);

YHHUBEpPCAIbHBIC YUeOHBIC TEHCTBUS (MTO3HABATEIBHBIE, KOMMYHUKATUBHEIE, PETYISTHBHBIC),
obecnieunBaronue (GopmupoBanue (QPyHKIIMOHAIBHOW TPAMOTHOCTH M COIMAIBHOW KOMITCTCHIIMH
00yJaromuxcs;

CITOCOOHOCTh oOyyJaronuxcs HCII0JIh30BaTh OCBOCHHBIC MEXIUCIUTIIINHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIIbHBIC yUeOHbIC JCHCTBHSI B IO3HABATEIIFHON U COITUAIBHOMN
MpaKTHKE.

MeranpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBIAJACHHE YHUBEPCAIBHBIMH  y4COHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO  (POPMYJIMPOBAaTh ¥ aKTyaIM3UPOBAaTh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTPECIATh IENH JSATCIBHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISMU;

UCIIOJIb30BaTh IPU OCBOCHHUM 3HAHWUN MPHEMBI JIOTHYECKOTO MBINUICHUS — BBIICTATH
XapaKTepHble TMPU3HAKK TOHATHA M  yCTaHAaBIMBaTh HUX  B3aUMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIINE TOHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIACHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTUHU), BBISBISTH
3aKOHOMEPHOCTH W IPOTHBOPEUYHUS B PACCMATPHBACMBIX SIBJICHUSAX, (POPMYIHPOBATH BBIBOJLI U
3aKJTIOYEHHUS,

NPUMEHSTh B TIPOIECCE TO3HAHUS, WCIOJIb3YeMbIe B XMMHH CHUMBOJHUYCCKUE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3oBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKast popMylia, ypaBHECHHE XUMUICCKOU PEaKIIUU — IPHU PEIICHUN YIeOHBIX MO3HABATEIIBHBIX
U TPaKTUYECKUX 3a/]ay, MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTaBICHUS JUIS BBISBICHUS
XapaKTePHBIX MPU3HAKOB M3yYaeMbIX BEIIESCTB M XUMUICCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHWMS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynupoBaTh LEeTM M 3a7aud  WCCIEIOBaHHS, WCIONb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIS
(dbopMUPOBaHUS TUMOTE3HI 0 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHHPOBAHWS W TPOBEICHUS YICHHUSCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONaTh 3a XOJIOM TpoIlecca, CaMOCTOSTENBHO
IPOTHO3UPOBATh €ro pe3yibTar, ¢GopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBIATH OOOCHOBAaHHBIA OTUYET O MPOJETaHHOU
pabore;

MPHOOPETaTh ONBIT YYCHUYECKON HCCIIEI0BATENBCKOM U MMPOSKTHOMN JIeATEIHHOCTH, TPOSBIISAThH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/]ad,
MPUMEHEHHUIO Pa3IMYHbIX METOOB MMO3HAHUSI.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NIMYHBIX UCTOUYHUKAX WH(POpManK (HaAyIHO-TIOMYJIApHAs TUTepaTypa



XUMHYECKOTO COJIep’KaHus, CIpaBOYHble TMocoOus, pecypchl WHTepHeTa), aHaIM3UPOBATH
UH(OPMALIUIO pa3IMYHBIX BUIOB U (hOPM MIPEICTABICHUS, KPUTHUECKHU OLIEHUBATh €€ IOCTOBEPHOCTh
Y HEMPOTHUBOPEUHUBOCTH;

dopMynHpoBaTh 3ampockl M MPUMEHATh pPAa3IMYHbIE METOAbl INpPHU TIOMCKE U OTOOpe
uH(pOopMalui, HEOOXOAUMOM /7S BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJb30BAHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpMY MpencTaBieHUs] WHPOpMaIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA MPH paboTe ¢ XUMUUECKON HH(pOpMaluei:
OPUMEHATh MEXIpeAMeTHbIe ((pU3NYeckue W MaTeMaTH4eCKHWe) 3HAKU W CHUMBOJBI, (HOpMYIIHI,
abOpeBHaTyphl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMbl B XOJ€ IUaora W/WIN JUCKYCCHH,
BBICKa3bIBaTh UJeH, (OPMYyIHPOBATh CBOM  MPEIJIOKEHUS OTHOCUTEIBHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMIpEe3eHTAIlel pe3ylbTaTOB IMO3HABATEIHHOW JESATENbHOCTU, MOMYyYECHHBIX
CaMOCTOSITENIFHO MM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJHEHHH XUMHYECKOTO AKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HMCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3ali y4eOHOTo
npoekTa W (OPMYIHPOBATH BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMU.

OgJiaieHne YHUBEPCAIBLHBIMH PeryissTUHBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO I103HABATEIBHYIO JEATEIbHOCTD,
ompenenss €€ LeNd W 3aJaud, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpUTM JCHCTBHI TpU BBINOJHEHUH YYE€OHBIX M MCCIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3(pPeKTUBHBI cOCcO0 MX pemeHHs ¢ YIETOM TOJTYYECHUS HOBBIX 3HAHHUN O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABIECHUI O XMMHMYECKOW COCTaBISIONIENH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHWUU SIBJIEHMH NpPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJbTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOM TI'PAaMOTHOCTH, HEOOXOIUMON JUIs  peIIeHUs
NPAKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHON Cpene;

BJIa/ICHHE CUCTEMOI XMMHUYECKHX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOMOJAraolue MOHATHS
(XMMHUYECKUII DJIEMEHT, aToM, »JJEKTpPOHHas O0O0O0JIoYKa aToMa, MOJeKysa, BaJeHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XMMHYECKasi CBs3b, CTPyKTypHas ¢opMmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, QyHKIIMOHAIbHAS
rpynna, paaukai, H30Mepus, H30Mepbl, TOMOJIOTHUECKUN Psijl, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO/
U a30TCoAepkKallue COEIUHEHNS, MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHUS ); TEOPUH U 3aKOHBI (TEOpHUs CTPOSHUS opraHnveckux Bemiects A. M. bytneposa, 3akoH
COXpPaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHUH S3bIK XUMHH; MHPOBO33PEHUECKUE
3HaHUS, JIeKaIlMe B OCHOBE MOHMUMAaHMS NMPUYMHHOCTH U CHUCTEMHOCTHM XMMHUYECKUX SIBICHUH,
(aKTOJIOrMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHHMH U OE€30MacCHOM HCIIOJIb30BAaHUH
BaXHEHMIIINX OPraHNYEeCKUX BELIECTB B ObITY U MPAKTUYECKON JIeATEIHHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKTE€PHbIE MPU3HAKU MOHATHH, YCTaHABIMBATH MX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUS TMPH OMNHMCAHHWU COCTaBa, CTPOCHHS M
IIPEBPALICHUI OPraHUYECKUX COEIMHEHU;



Cc(OPMHUPOBAHHOCTh YMEHHUI HCIOJIB30BATH XHMHUYECKYIO CHMBOJIMKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (HOPMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHMH XMMHUYECKUX PEaKLM, N3rOTaBIMBATH MOJAEIM MOJEKYJI OPraHMYECKHX BELIECTB IS
WUTIOCTPALMM UX XUMUYECKOI'O U IPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABIMBATh IMPHHAIEKHOCTb H3YyYEHHBIX OPraHMYECKHX
BEIIIECTB M0 X COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIIacCy/TPpyIIe COSAMHEHUH (YTIIIeBOIOPOIHI,
KHUCJIOPOA M a30TCOJEpXKalllie COEAMHEHUS, BBICOKOMOJIEKYJIIPDHBIE COEIUHEHUs), /1aBaTh UM
Ha3BaHUs 1O cucrematnueckoil HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpPUBUAIBHBIC
Ha3BaHUS OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITWIJIEH, NPONMJIEH, ALETHJIEH, 3TUJICHIIUKOJIb,
ruepuH, (eHon, GopManbAerui, aueTaabAerujl, MypaBbUHas KHUCJIOTa, YKCYCHas KHUCIJIOTA,
OJICMHOBAs KUCIIOTA, CTEApPUHOBAst KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, LeJUTI0I03a, TIHIKH);

Cc(OPMHUPOBAHHOCTb YMEHHS ONPEACHATh BUAbI XHMHUYECKOH CBSI3M B OpraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTE YMEHHSI IPUMEHATh IIOJOKEHHUsI TEOPUM CTPOEHUS OpraHMYECKUX
Bemects A. M. BbyrinepoBa st 00bsICHEHUSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKHE
CBOWCTBA TUIMHMYHBIX MPEACTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH,
STHJICH, TPOIWJICH, aleTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH30J, METaHOJ, 3TAHOI,
STUJICHIJIMKOJb, TNIMLEPUH, (EHOJI, aleTaibleru]i, MypaBbuHas U YKCYCHas KHCIOTHI, IJIOKO3a,
Kpaxmajl, LeJUII0JI03a, aMUHOYKCYCHasi KHUCIIOTa), WUIIOCTPUPOBATh N€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHMSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIMHA C HCIOJIb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJOPOJHOIO ChIphbs (HE(DTH,
IPUPOJHBIN Ta3, yrojib), cocoObl UX MNEpepadOTKUM U IMPAKTUYECKOE MPUMEHEHHE IPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAUTH BBIUMUCICHUS 10 XUMUYECKUM ypaBHEHUSIM (Macchbl,
00bEMa, KOJIMYECTBA UCXOJHOIO BEIECTBA WM MPOYKTA peakIMH IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB WM MIPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHUU BJaJIeTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOJaX Hay4YyHOI'O
MO3HAHMS, UCTIONB3YEMbIX B XUMUU IIPU U3YUEHHUH BEIIECTB U XMMHUECKUX SIBJICHUH (HaOoieHue,
U3MEpEeHue, HKCIEPUMEHT, MOJIEIMPOBAHNUE), HCIIOJIb30BAaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS IS
NPUHATHSL PELIEHUI B KOHKPETHBIX >KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOJATh TMpaBHJIa TOJIL30BAHUS XMMHUYECKOM TMOCYI0N H
71a00paTOpHBIM O00OPYJOBaHUEM, a TaK)Ke MpaBHiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIEHA U H3YyYEHUE €ro
CBOWCTB, KaUeCTBEHHbIE PEAKIIMHM OPTaHUYECKUX BEILIECTB, J€HATypalusi OEJIKOB MPH HAarpeBaHUHU,
[[BETHBIE PEAKIMU OEIKOB) B COOTBETCTBUU C MPABUIAMH TEXHUKU O€30M1aCHOCTHU IIPH 0OpaIlleHUH C
BEIIECTBAMH M JIaDOpaTOPHBIM 00OpYyIOBaHHWEM, NPEACTABIATh Ppe3yabTaTbl XHMHYECKOTO
HKCIIEPUMEHTa B (hopMe 3aIMCH YPaBHEHUN COOTBETCTBYIOIIUX PeaKUuil U (POPMYIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIM3UPOBATh XHMHUUYECKYI0 HH(OpMaIHIo,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmaruu, UHTepHET U Ipyrux);

c(hopMUPOBAHHOCTHh YMEHHH COOJTIOIaTh TIPABUIIA DKOJIOTHIECKH 11eTIECO00Pa3HOTO MOBEICHUS
B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOEro 370pPOBbS M OKpYXKarouei
IPUPOJIHOM Cpenibl, OCO3HABAaTh OMACHOCTH BO3JIEHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAETIEHHBIX
OpraHMYeCcKUX BeIecTB, MOoHUMas cMblica nokasatens I1JIK, moscHsATh Ha mpuMmepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs 00yJaroIuXcs C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBSI: YMEHUE IPUMEHSATh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHMUIA;

JUIS CIIENBIX U CJIA0OBUISAIIMX OOy4aroIUXCs: YMEHUE HCIIOJB30BaTh PelbeHO-TOYSUHYIO



cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
11 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpaA, POJIM XMMUU B MO3HAHUU SIBJICHUM MPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJbTYpbl JHUYHOCTH, €€ (YHKIMOHAIBHOH TIPaMOTHOCTH, HEOOXOIUMOW JUIS  peIICHUsS
MPAKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MPUPOAHON Cpelie;

BJIa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIOJAralolUe MOHATHS
(XMIMUYECKHUIl 3JIEMEHT, aTOM, M30TOI, S-, P-, - 3JEKTPOHHBIC OPOUTAIM aATOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBINA 00BEM, BAJIGHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHHS, XUMHYECKast
CBs3b (KOBaJIeHTHasl, MOHHAs, MeTa/In4yeckasi, BOJOPOJHAs), KpHUCTaUIMYecKass PemETKa, THUIIbI
XUMHUUYECKHUX PEAKIUI, pacTBOP, 3JEKTPOJIUTHI, HEAJIEKTPOIUTHI, MIEKTPOIUTHUECKAS TUCCOLUALINS,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peakliy, XUMUYECKOE PaBHOBECHE); TEOPUU
Y 3aKOHBI (Teopus 3JEKTPOJIMTUYECKON nuccounanuu, nepuoanyeckuii 3akon [1. M. Menneneesa,
3aKOH COXPAaHEHHUsI MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU IIPU XUMHUUYECKHUX
peaKkuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUHU, MUPOBO33PEHUECKHUE 3HAHUS, JICKALIUE
B OCHOBE MOHUMAaHUS MPUUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKHX SIBICHUH, (aKTOIOTHYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IOJYYEHHMH U O€30IaCHOM HCIOJIb30BAHUU BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN JEATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE NPU3HAKU MOHITHM, yCTaHABIMBATh UX
B3aUMOCB$I3b, UCII0JIB30BAaTh COOTBETCTBYIOIINE MOHITHS MPU ONMCAHUNA HEOPTAHMYECKUX BELIECTB
U UX NPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHUN HCMHOJIb30BaTh XHWMHUYECKYI0 CHMBOJHMKY JJS COCTaBJICHHS
(opMyJ1 BEIECTB U YPAaBHEHUI XUMHUYCCKHUX peakiuii, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBHAIbHBIC HA3BaHUS OTIENIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbIi ra3, yriaeKuCIbld ras,
aMMHuak, raiéHasi U3BeCTh, Heral€Has U3BecTb, IUThEBAs COJa, MUPUT U ApYyrue);

c(OPMHPOBAHHOCTh YMEHUH OIpPENENIATh BAJIEHTHOCTh M CTEMEHb OKUCICHHMSI XUMHUYECKUX
AIIEMEHTOB B COEIUHEHUSIX PA3JIMYHOIO COCTaBa, BHUJl XMMHUYECKOW CBSI3U (KOBaJIEHTHasi, MOHHAs,
METaJUIn4YecKas, BOJOPOJHAs) B COEIMHEHMSX, TUI KPUCTAIJIMYECKOW PEImETKH KOHKPETHOTO
BellecTBa (aToMHasi, MOJIEKYJIApHas, HOHHAas, METaJUIM4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHaABIMBATh NMPUHAIJIC)KHOCTh HEOPTaHUYECKUX BEUIECTB I10
UX COCTaBy K ONpeAeiIEHHOMY KJIacCy/Tpylre COEIUHEHUH (MPOCThIe BEIECTBA — METAUIbl U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTbI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICH Meproanueckoro 3akona Jl. . Menneneena
U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYIO U IPOTHOCTUYECKYIO () YHKIIUY;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XMMHMYECKHX
anemeHToB 1-4 mepuonoB [lepuonnueckoii cucrembl xumuueckux siaemeHtoB Jl. M. Menpaeneena,
UCTIONB3Ysl TOHATHS «S-, P-, d-DIEKTPOHHBIE OPOMTANINY, «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH MU3MEHEHHS] CBOMCTB XMMUYECKUX 3JIEMEHTOB M MX COEJIMHEHUH MO MepuojaM u
rpynnam [lepuoanueckoit cucremsl Xumuueckux 3aeMeHToB . 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHMM XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
HEOPraHMUYECKUX BELIECTB PA3IMYHbBIX KJIACCOB, IOATBEPKIaTh CYLLIECTBOBAaHUE TEHETUUYECKOU CBS3U
MEX/1y HEOpPraHM4YEeCKHMMH BEILECTBAMHU C MOMOUIbI0 YpaBHEHUI COOTBETCTBYIOUIMX XMMHUYECKUX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XHMHUYECKHE PEAKIMH IO Pa3IuYHbIM
IpU3HAaKaM (YMCIY U COCTaBYy pearupyrolirux BEIIECTB, TEMIOBOMY YPQEKTy peakiiy, U3MEHEHUIO
CTETNeHeW OKUCIIEHUSI 3JIEMEHTOB, OOpPaTHUMOCTH PEaKIUy, YIaCTHIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHUN COCTABJIATh YPAaBHEHMs pEaKkIMil pa3iMyHbIX TUIIOB, MOJIHBIE U
COKpaIEHHbIE YPaBHEHUS peaklii HOHHOTO OOMEHa, YUUThIBas yCIOBUS, IPU KOTOPBIX 3TU PEaKuu
UAYT 10 KOHIIA;



Cc(OPMHPOBAHHOCTb YMEHUI NMPOBOAUTH PEAKLUH, TOATBEPKAAIOLINE KaUeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATDH ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMH PpACKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaKuMii HOCPEICTBOM COCTABIICHMSI IEKTPOHHOIO OajlaHca ITUX peaKLuii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH peakiuu OT
pasInYHbIX (GAKTOPOB; XapaKTep CMEILEHUS XMMUYECKOI'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHET O
BozaeiicTBus (npuHuun Jle Illarense);

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XMUMUYECKHE IPOLIECCH, JIeKAIUe B OCHOBE
IPOMBIIIJICHHOTO [IOJIyY€HUs] CEpPHOM KHUCIOThl, aMMMaka, a Takxke C()OpPMHUPOBAHHOCTh
npeACTaBiIeHU 00 OOIMMX Hay4yHBIX MPUHIUIAX W SKOJOTMYECKHX Mpo0sieMaX XHMHYECKOTO
IIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOANUTH BBIYUCICHHS C UCIIOJIIb30BAHUEM MTOHITHUS «MACCOBast
JI0JIs1 BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILEHHH ra3oB MPH XUMHMUYECKHX PEAKLUAX, MACChI
BeIlleCTBA WK 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIN 00bEMY OJHOTO U3
Y4YacCTBYIOUIMX B PEAKLMU BELIECTB, TEIUIOBOrO 3P PeKTa peaklui Ha OCHOBE 3aKOHOB COXPaHEHHUs
MAaccChl BELIECTB, IPEBPALLEHUS U COXPAHEHHUSI SJHEPTHH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh IpaBHUja IOJIb30BAHUSA XUMHMYECKON IMOCYA0H u
71a00paTOPHBIM 000OpPYJOBAaHHEM, a TAaKKe MpaBMa OOpAIEHHs C BELIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMHU 10 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxkeHue Mnepokcuaa BoJOpoJa B MPUCYTCTBUM KaTalu3aTopa, ONpeAeeHue Cpe/ibl pacTBOPOB
BELIECTB C MOMOIIbI0 YHUBEPCAIBHOI'O MHIUKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTh
XMMHUYECKON peaklliy, peaklui HOHHOIOo 0OMeHa, KayeCTBEHHbIE Peaklluu Ha cyibdaT-, KapOoHaT-
U XJOPWUJ-aHUOHBI, Ha KATHOH aMMOHMs, pELICHUE DSKCIEPUMEHTAIbHBIX 3a7a4 II0 TeMaM
«Metamnbi» u «HemeTanis») B COOTBETCTBUU € IPABUIAMU TEXHUKH O€3011aCHOCTH U 00palieHun
C BeulecTBaMM M J1a0OpaTOpHBIM OOOpPYIOBAaHUEM, NPEICTABISATh PE3YyIbTAThl XHUMHYECKOIO
JKCIEpUMEHTa B (JOpME 3aIIMCH YPaBHEHUN COOTBETCTBYIOIIMX peakuii U GopMyIupoBaTh BHIBOIbI
Ha OCHOBE DTUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAJIU3UPOBAaTh XHMMUYECKYIO HH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEICTBAa MAaCCOBOM KOMMYHUKaLWHU, IHTEepHET U Ipyrux);

c(OpMHPOBAHHOCTb YMEHUH COOII01aTh IPAaBUIIa SKOJIOTUYECKH 11€7IECO00Pa3HOT0 MOBEACHUS
B OBITY M TPYOOBOW JEATENBHOCTH B IENAX COXPAaHEHHUS CBOErO 3J0pPOBbS U OKpYXKarolen
IIPUPOJHOM Cpefbl, OCO3HABAaTh OMACHOCTb BO3JCUCTBUSA Ha JKUBBIE OPraHU3MBI OIPENEIEHHBIX
BelIeCTB, MOHMMas cMbica mokaszatens [IJIK, moscHATe Ha mpuMmepax crocoObl YMEHBUIEHHS U
[IPEAOTBPALIECHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEI0BEKA;

JUIst 00Y4aOIIMXCS C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10pOBbsl: YMEHHUE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOAaX MO3HAHUS BELIECTB U XUMUUECKUX SBICHUH;

JUIS CJIENBIX U CJIA0OBUASAIUX OOy4aroIUXCs: YMEHUE HCIOJIb30BaTh PEIbEPHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.



4. TemaTuueckoe IVIAHUPOBAHHE ¢ YKA3AHUEM KOJIHYECTBA aKAACMUYCCKUX YacC0B,
OTBOJMMBIX HA OCBOEHHE KaKIO0M TEMbI, BO3BMOKHOCTH HCITIOJIb30BaHUA I10 3TOM

Teme JOP u [IOP

10 xaace

Ne

o/ Tema/pa3ne
a

n

KoauuectBo
aKajJgeMHuYecK
HX YACOB,
OTBOJMMBIX
HA 0CBOEHHE
TeMbI

dyeKkTpoHHbIE (LM POBbLIE)
y4eOHO-MeToAuYecKHe
MaTepHAaJIbI

®opma
peaju3zanuun
BOCIIMTATEIbHO
ro NOTeHuMaaa
TeMBbI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

[IpumeHenue Ha

[Ipenmer ypOKe
OpraHu4YeCcKOn WHTEPaKTUBHBIX
XHAMUH. opM paboOTHI ¢
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. efb16fa49f6a ’
COCIUHEHUHN CTUMYJIMPYIOIIH
A. M. X
bytneposa MO3HABATEIIbHYIO
JIeITEIIbHOCTD
Hroro no pazneny 3
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aJKaJaueHsbl, 18dc1cfb9399 00yJaromuMucs
AJIKUHBI
Hcnonp3oBanue
BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH
ApomaTtuieck https://academy- coJiepKaHus
23 e 5 content.apkpro.ru/lesson/d86d7 reMB1 Yepes
d00-d5b4-491d-aded-
YTJIEBOJOPOIbI c3ddalofeefd nooop
COOTBETCTBYIOI]
WX 3a7a9 JJIs
petenus
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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://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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Pasznen 3. Kuciopon
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COOTBCTCTBYIOILL
UX 3aaa4 aJ1d
peIIICHI/IFI
ANbJIETUIbl. ITpumenenune
Kapé[OHOiLIC hitps://academy- rpI;rIHOBOﬁ
32 CHOIIOTEL y content.apkpro.ru/lesson/8664b paGoTE wH
CnoKHbIE 319-00a3-4945-6076- paboThl B apax
cb7ae5858b90
UpHI
https://academy- Hpmmerene Ha
33 Vresoms! 3 content.apkpro.ru/lesson/709ce ﬁ:ﬁ;aKmBHHX
43a-deb6-4281-963b-
01d2212d4d0 (opm padorei ¢
oOyJarouuMucs
Hroro no paszneny 13
Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH
https://academy- [Mpumenenue
AMMWHBI. .
41 AMHHOKHCIOT 3 content.apkpro.ru/lesson/0c608 IPYIIOBOM
o Benxu a59-4c69-4481-839- paboThI UK
9205f201b73e paboTHI B mapax
Wroro mo pazneny 3

Paspnen 5. BeicokoMoOJIeKYy A pHbIE COCUHEHUSA

[IpumeneHne
[ImacTmaccsl. OVITIOBOI
51  Kayayxu. 2 https:/lesson.edu.ru/04/10 Py
paboTHI WK
BonoxkHa
paboTHI B mapax
Hroro no paszneny 2
34

OBLLEE
KOJIMYECTBO



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

YACOB I10

[TPOITPAMME
11 kiacce
Konunuecrgo  J“1EKTPOHHbIE ®opma
Ne aKaJeMHYeCKNX (undposbie) yueoHo- peainsanun
Tema/pasnen BOCIIUTATEJIBHOTO
n/n 4acoB, MeTOANYeCKUe
OTBOJMMBIX Ha MaTepHaIbI HoTeHIINA1a
TeMBI

OCBOCHHE TEMBbI

Pa3znea 1. Teopernueckue 0CHOBbI XUMUM

CtpoeHue aToMOB.

[Ipumenenue Ha

IIepuonnueckuit ypOKe
3aKO0H U MHTEPAKTHUBHBIX
Ilepuonuueckas opM paboOTHI C
1.1 PHOA 3 https://lesson.edu.ru/04/10 bopm p
cucreMa oOy4aromumMucs
XUMHUYCCKUX
anemenToB . U.
Meunneneena
[IpumeHnenue Ha
Crtpoenue
BEIIECTBA YpOKe
1.2 ' 4 https://lesson.edu.ru/04/10 = MHTEpaKTHBHBIX
MHuoroob6pasue
dhopm paboThI ¢
BEIIECTB
o0yJarouMucs
Hcnonp3oBanue
BOCHHUTATEIBHBIX
6 BO3MOXKHOCTEHN
XuMHUYecKue coaepKaHUS TEMBI
1.3 https://lesson.edu.ru/04/10 P
peakiuu yepe3 moa0op
COOTBETCTBYIOIINX
3a7a4 Ui
pelieHus
Htoro mo
13
pazneny
Paznes 2. Heopranmueckasi XuMust
Hcnonb3oBanue
BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH
6 COJIEPKAHUS TEMBI
2.1 | Meramsl https://lesson.edu.ru/04/10 A1ep
yepes moadop
COOTBeTCTBYIOH_[I/IX
3a7a4 I
peweHus
Hcnonp3oBanue
BOCHHUTATEIBHBIX
BO3MOXKHOCTEH
coaepKaHUsI TEMBI
2.2 | Hemeramisl 9 https://lesson.edu.ru/04/10 Acp

yepe3 moadop
COOTBETCTBYIOIIUX
3aad Jiis
pemenus



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

CBs3b [Ipumenenne
2.3 | HCOPTamMiCCKHXH 2 https://lesson.edu.ru/04/10 IPYIToBOn
OpTraHUYECKUX paboThI UK
BEILIECTB paboThI B apax
Hroro no pasneny 17
Pa3nen 3. Xumus u Ku3Hb
[IpumeHnenue Ha
ypOKe
3.1 Xumus ¥ KU3Hb 4 https://lesson.edu.ru/04/10 = MHTEpaAKTUBHBIX
dhopm paboThI ¢
00y4JarmuMucs
Hroro mo 4 https://lesson.edu.ru/04/10
pazzueny
OBIIEE KOJIMYECTBO 34
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[TPOT'PAMME
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Ipuioxxkenue

Tadoauia KajJeHJIapHO-TEMATHYECKOI0 IJIAHUPOBAHHUS 10 KOHKPETHOMY NpeaMeTy, KYpcy

n/n

10 kjaacc

Tema ypoka

[IpenMet opraHnyeckoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoEHUsI OPraHUYECKUX COETUHEHUI
A. M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

Jlara
no
IUIaHYy

JlaTa
no

dakry

KoppexTuposka

[IpencraBnenue o kiaccupuKauu
opraHuueckux Bemiects. Homenkiatypa
(cucremaTtuyeckasi) ¥ TPUBHAIbHBIC Ha3BaHUSA
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH P

MeraH u 3TaH — MpoCTEUIIIe
MPEJICTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA
OTUIIEH U NIPOIMJIEH — MPOCTEHIINE
MPEJICTAaBUTENN ATKEHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
JTUJIEHA U U3YYEHHUE €O CBOMCTB»

10

11

Anxanuensl. byraguen-1,3 u
meTtmiOytaguen-1,3. [Tonyuenune
CUHTETHUYECKOT0 KayuyKa U pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

TOMOJIOTUYECKHH psijl. AlleTUIIEH —
MPOCTEUIINN MPEICTABUTEIb ATTKUHOB

Briuucnenus no ypaBHEHUIO XUMHYECKOU
peaxiuu

12

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13

14

15

['eHeTnveckas CBSI3b yriaeBOJI0OPOIOB,
MPUHAJISKANTUX K PA3TMYHBIM KJlaccaM

[IpupoaHbIE HICTOUHUKH YTIIEBOOPOIOB:
HPUPOHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
HE(Th U MPOIYKTHI €€ TepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
HPUPOHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,
HE(Th U MPOIYKTHI €€ IepepadoTKu




KontponsHast pabota o pasaeny

16
«YTIIeBOIOPOABD

17 [IpenenvHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ 1 3TaHOoJ. BomopoaHas cBs3b

18 MHOT0aTOMHBIEC CIIUPTHI: ATHJICHTIIMKOJIb U
TJIHICPUH

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NIECKUE U
XUMUYECKHE CBOWCTBA, MPUMEHCHHE

20 Anpaeruapl: GopMaIbACTUI U alleTATbICTH]I.
AneroH

21 O1HOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI M YKCYCHas

29 [Tpaktudeckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

93 CreaprHOBas U OJICHHOBASI KMCIIOTHI, KaK
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT

24 MpL1a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEee ASHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX
3¢hupoB

26 Kupsl: runponus, mpuMeHeHue,
Ouosiornueckasi pojb >KHPOB
VYrneBoabl: cocTaB, KilacCUpUKaIs.

27 Bakueiimme npencTaBuTeNN: TIIOK03a,
bpykTO3a, caxapo3a

)8 Kpaxman u nemirono3a kak npupoaHbIe
MOJTUMEPBI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxariue opraHnIecKue
COCUHEHUS

30 AMMHBI: METHJIAMHAH U aHWJINH
AMUHOKHUCIOTH KaK aMm(pOTepHbIE

31 OpraHUYECKHUE COCAUHEHUS, UX
Ouonornueckoe 3HaueHue. Ilentuap

32 benku xak npupoHbIe
BBICOKOMOJICKYIISIPHBIC COSTHHCHUS

33 OCHOBHBIC TTOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METObI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 kaacc

n/n

Tema ypoka Aata
no

ILUIaHY

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

JlaTa
no

dakrty

KoppexTuposka

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COCAUHCHUM
110 Tpynnam U rnepuojam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHTOoB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BelecTBa. XUMHUYECKasi CBSI3b, €€
BUJIBI; MEXaHU3MBI 00pa30BaHHS
KOBAJICHTHOM CBs3U. Bonoponnas cBs3b

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HctruHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUUYECKNUX COECIUHEHUN.
I'enernyeckas CBs3b HEOPraHMYECKHUX
BELIECTB, PA3JIMYHbIX KJIACCOB

Krnaccudukanus XuMHUeCKUX peakiui B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU NPU
XUMHUYECKUAX PEAKITUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiHy.
XHUMHYECKOE paBHOBECUE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3INYHbIX (DaKTOPOB HA CKOPOCTh
XUMHUUYECKON pEaKIIUN»

11

DIIEKTPONUTHIECKAS TUCCOIHAIIHSL.
[Tousitie o BogopoaHOM mokasaterne (pH)




pactBopa. Peakinu nonHoro oomMeHa.
['unponu3 opraHMyecKuX U HEOPraHUUECKUX
BELIECTB

12

OKUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lousTre 00 3mexTponnze
pacIiaBoB U pacCTBOPOB COJIEH

13

14

15

KonTponpHas pabota mo pazaeny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUUN»

Mertaiubl, ux noyioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3nIecKue CBOWCTBA
METaJIJIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
PAI HANIPSHKECHUH METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJaui, KaJbIlUui,
MarHui, aJJlOMUHUAN) U UX COSTUHEHUI

17

18

19

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COeTMHEHUN

XUMHUYECKUE CBOICTBA IIMHKA, XKeJe3a U UX
COETUHEHUN
[IpakTuueckas padbora Ne 2. "Pemienue

AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«MeTamas»"

20

HeMeTaJ'IJ'II)I, UX IMOJOKECHUEC B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

23

du3nyeckue CBOMCTBA HEMETAJIIOB.
AnoTponusi HEMETaIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COeIUHEHUN

XuMHUUYeCcKre CBOMCTBA a30Ta, pocodpa 1 ux
COeIUHEHUN

24

25

26

XHMMHYECKHE CBOMCTBA yTiaepoa, KpEMHUS
U UX COeIUHEHUN

[IprMmeneHne BaXKHEUIINX HEMETAIIIOB U UX
COeTUHEHUN

O0001IeHrEe U cCUCTEMATH3aIMs 3HAHUH 110
teme «HeMeraimns». Beraucnenus mo
YpaBHCHHUSIM XMUMUYECKUX PEAKIMIA U
TEPMOXUMHUYECKUE PACUETHI




[Tpaktuyeckas padora Ne 3. «Pemenune
27 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"HemeTtamaber"»

28 KonTponpHas pabora mo Temam «MeTauib
u «Hemertamib

Heopranndeckue u OpraHn4ecKue KUCIOTEHI.
29 Heopranuueckue u opranuyeckue
OCHOBAHUS

AmMdoTepHble HeoOpraHM4ecKHue u

OpPraHn4€CKUeC COCAUHCHU. I'eneTmueckas
CBs3b HCOPraHUWYCCKUX U OPraHUYCCKUX

30

BCIICCTB

Pone xumuu B o0ecrieueHun
IKOJIOTUYECKOM, IHEPTreTUICCKON 1
MUIIEBON OE30IaCHOCTH, PA3BUTHH
MEIULIMHBI

31

[IpencraBienust 06 0OIMX HAYYHBIX
32 INPUHLUIAX POMBIIUIEHHOTO NOJy4YeHUs
BaXHEUIIMX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 30POBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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