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MNOACHHUTEJIBHAS 3AIIUCKA

PaGouas mporpamMma 1o XMMuHM Ha YPOBHE CpEIHETO 00111ero 00pa3oBaHus pa3paboTaHa B
COOTBETCTBHH C:
- @epepanbHbIM 3akoHOM OT 29.12.2012 No 273-®3 «0O06 obpazoBannu B Poccuiickoii
®deneparum» (¢ U3BMEHEHUSIMHU U JIOTIOJTHEHUSMN ),
- IlopsigxoM opraHM3allMu U OCYIIECTBICHHS 00pa3oBaTelbHON NEATENbHOCTU MO OCHOBHBIM
o0meo0pa3oBaTebHBIM MporpaMMaM - 00pa30BaTelIbHBIM IpOrpaMMaM HadalbHOTO OOILEro,
OCHOBHOTO O0OmIET0 H cpemHero ooOmero oOpa3oBaHWs, yTB. MpUKa3oM MMUHHCTEPCTBA
npocsenieHus PO ot 22.03.2021 Nells;
- @enepanbHbBIM TOCYJApPCTBEHHBIM 00pa30BaT€IbHBIM CTAaHAAPTOM CPEAHEr0  OOIIETro
oOpazoBanus (yrBepxkaeH Ilpukazom Munucrepcrsa npocsemenust PO or 17 mast 2012r. Ne 413
«O06 ytBepxkaeHnn GeaeparbHOTO TOCYAApCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CPEIHEro
o0m1ero 0opazoBaHUs»);
- Ilpuxazom Munnpocsenienuss Poccun ot 12.08.2022 N 732 "O BHeCeHMM HM3MEHEHUH B
@denepanbHbli  TOCyIapcTBEHHBIH  OOpa3oBaTeNbHBIM  CTAaHAApPT  CpPeAHEro  oOmIero,
YTBEP)KJICHHBIN MTPUKAa30M MUHHUCTEPCTBAa 00pa3oBanus M Hayku Poccuiickoit @eneparuu ot 17
Mmas 2012 . N 413"
- [Ipukazom MunuctepcrBa npocsemieHuss PO ot 23 nosiops 2022 r. Ne 1014 "O6 yTBepKaeHUN
benepanbpHON 00pa30BaTENBHON MPOTPAMMBI CpPEeIHET0 001Iero oOpa3zoBanus”
- [Ipukazom Munnpocsenienus Poccuu ot 21.09.2022 N 858 "O6 ytBepkaeHun heaepaibHOTO
nepedHss y4yeOHUKOB, JIONMYHIICHHBIX K HCIONb30BAHUIO TIPH pEeaM3aluu  UMEIOIIUX
rOCyAapCTBEHHYIO aKKpEAUTALIUI0 00pa30BaTeNbHBIX MPOrpPaMM HauajabHOTO OOIIETr0, OCHOBHOTO
obmero,  cpegHero  oOmiero  oOpa3oBaHMs ~ OpPraHU3ALMAMM,  OCYIIECTBIISIOLIMMHU
o0pa3oBarelbHyl0 JESITeNbHOCTh M YCTAHOBJICHUS MPENENIbHOIO CpOKa HCIHOJIb30BaHUS
UCKJTIOYCHHBIX Y4eOHUKOB";
- Ilpukazom MunucrepctBa npocsenieHus: Poccuiickoit @eaepanun ot 02.08.2022 Ne 653 "O06
YTBEPXKICHUU (PeepaTbHOTO MEePEeYHs AIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, JOMYIIEHHBIX
K UCIOJb30BaHUIO TMpPU  peaju3alud  HMMEIOIIUX TOCYJapCTBEHHYIO  aKKpPEIUTAaLUIO
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CPEAHEro oOIIero
obpazoBanus";
- Ilocranosinennem [7aBHOTO rocymapcTBeHHOro caHutapHoro Bpada Poccuiickonn @enepannn
ot 28.09.2020 1. Ne 28 «OO06 ytBepxkaenun canutapubix npasui CII 2.4. 3648-20 «CanuTtapHo-
SMUJIEMHOIOTUYECKHE TPeOOBaHUS K OpraHM3alMsM BOCIUTAaHUS W OOy4YeHHs, OTAbIXa H
03/10pOBJICHUS IeTel U Mosoiexu»), [locranoBnenne [1aBHOTO rocy1apcTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 28.01.2021 . Ne 2 "O6 yTBep)KIeHUN CAHUTAPHBIX MPABHI U
HopMm CanlluH 1.2.3685-21 "Turuenwmueckne HOpMATHBBI W TPeOOBaHHS K OOECIICYCHHUIO
6e30macHOCTH U (MJTH) OE3BPEAHOCTH Ul YeJoBeKa (aKTOpPOB cpesibl oOuTaHus'";
- Konuenuuelt npenonaBanust yueOHOro npeamera « XuMHs» B 00pa30BaTelIbHBIX YUPEKICHHUIX
Poccuiickoii denepanyu, peanusyromux 0OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBL;
- denepanpHO paboyeill MPOrpaMMbl CPEIHETO OOIIEr0 00pa3oBaHUS MpeIMeTa «XUMUS)
6a3oBsIii yposenb (10-11 kiacc);
- MNpPaBOYCTAHABIMBAIOUIMMH JIOKYMEHTAMHU U JIOKaJbHBIMM HOPMAaTUBHBIMU akTamMmu MAOY
«JIuueit «Consipucy;
- yctaBoM MAOY «Jlunein «Comnsipucy;
- OcHOBHOI 00pa3zoBarenbHON MporpaMMmbl cpeaHero odmiero odpazoBanuss MAOY «Jlumeit
«Consipucy;
- [Iporpammoii pa3sutus MAOY «JInuei «Conspucy;
- [Tporpammoii Boctiutanusga MAOY «JIuuei «Cossapucy.

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEAeiIeHHI0 OO0IIei



CTpaTeruu oO0y4eHHs, BOCOUTAHUS U Pa3BUTUS 00ydaIOIIUXCs CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHIIETITYaJbHBIE MOJOXKCHHS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNeH, COAEp)KaHUs, pe3yJIbTaTOB OOydeHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMO€ BBIMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHM3aIly, SBISICTCS HEOTHEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOINIMM JITAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IICHHOCTH
KacaloTcs MO3HAHMS 3aKOHOB IPHUPOJbI, (GOPMUPOBAHUS MHPOBO33PEHHSI U OOILIEH KyIbTypbl
YellOBeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO H
npupoaHoil cpene. Peanusyercst xumMudyeckoe oOpazoBaHue 00YYaIOIUXCs HA YPOBHE CPEIHETrO
obmero odpa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XHUMHs», COIEpKaHUE W MOCTPOCHUE
KOTOpPOTO ONpEeNEleHbl B MpOrpamMme IO XHMUU C YYETOM CHEHU(PUKH HAyKH XUMHUH, €€
3HAUEHUS B TIO3HAHWU MPUPOJIBI U B MATEPUATHLHON JKU3HU OOIIECTBA, a TAaKKe C YIETOM 00X
HeNel ¥ MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETrOo OOIIero
obpazoBanus B Poccuiickoii ®deneparum.

XUMHS Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO pOJib B COBPEMEHHO
[UBUJIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON KylIbTypbl. OHA BHOCUT CBOW BKJIAJ B
dbopMUpOBaHHE PALMOHATEHOTO HAYYHOTO MBIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy:KarolleM MUpPE KaK O eIMHCTBE MPUPOJbI U YelIoBeKa, KOTopoe (GOpMUPYETCsS B XUMHUU
Ha OCHOBE MOHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3ZHAHMS B3aUMOCBSI3U
MEX]Iy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHO B3aUMOJEUCTBYST C JPYTMMH €CTECTBEHHBIMH HAyKaMHW, XHMHs CTaia
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
KU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHass XUMUSl KaK HayKa CO3WAaTebHas, Kak Hayka
BBICOKHMX TEXHOJIOTHH HAIIpaBJICHA HA PEIICHUE MIOOATBHBIX MPOOIEM YCTOWYHMBOTO Pa3BUTHUS
YelIOBEYECTBA — CHIPhEBOW, DHEPreTHUECKOHM, NHIINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHbl 3J0POBbSI.



OBIIAS XAPAKTEPUCTUKA YYUEBHOI'O ITIPEJIMETA «XUMMUSI» (EA3OBI)II71 YPOBEHD)
B coorBercTBHMM ¢ OOHMIMMHU MENSIMH W TPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs

conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJITOTOBKY OOYYaIOIIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsirolmiuMu  ipefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKasi XUMH, OCHOBHBIM KOMITIOHEHTOM COJIEPIKaHUSI KOTOPHIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HaHWN W3 00IIeld XUMHH) U OpraHuyecKord XuMmuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpU W3YYEHHU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as 1 HeopraHuyecKkas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3yUEHUIO
y4eOHOro Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBarOTCS Ha ypOBHE KJIACCHUECKON TEOPUM CTPOCHHS OPraHUYECKMX COECIUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U BJIEKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BEULIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CJIO)KHBIX OMOJIOTHUECKM aKTHBHBIX COEIMHEHHH. B Kypce OpraHmdeckoil XUMHH MOJIYYaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOU PEAKIUH.

[Ton HOBBIM yrjioM 3peHusi B mpeamere «XuMHs» 0a30BOr0 ypOBHsS paccMaTpUBaeTCs
U3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUYECKUN MaTepuan Hu
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as 1 HEOpraHWYyecKass XUMHUA» OOyYaroIMMCs MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX W METOAOJIOTMYECKHX IO3ULUH,
riy0xe MOHATh UCTOPUYECKOE H3MEHEHHME (YHKIMI 3TOro 3akoHa — OT oO0oOImaromen o
OOBSICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHIX, UX CYLUHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsaercss B Kypcax 10 wum 11 KimaccoB »anemMeHTaMu COJEpXkaHUs, HWMEIOIIUMHU
KyJbTYPOJOTHYECKHM M TNPUKIAAHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HAayKaMH, PACKpBIBAIOT €€ poJib B TIO3HABATEIBHOM H
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBAKEHHUS K MPOILECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKECHUNW XUMHUU, TIOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pellieHus
WHTEJUIEKTYyAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memnomM coxepxkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3yYEHHsI OPHEHTUPOBAHO Ha (pOpMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI Il TIOHUMAaHUS (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, oOyCIIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOIHBIX SIBJICHUHN MTyTEM IKCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUYHMA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEIANOCHUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus



SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mname pemieHus 3amad BOCHUTAHHS, DPA3BUTHUS U COLUATH3AIMHN  OOYYarOIIUXCS
OPUHSITHIE MPOTPAMMON O XUMHUHU TOAXOABI K OMPEACICHUIO CONEpKaHUsS W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HaUEHUE I PA3IUYHBIX BUIOB JEATEILHOCTH: peUIeHHs IpobiieM, MoKcKa, aHalu3a u
00paboTku HHPOpPMALIUM, HEOOXOTUMBIX IJIi TNPHOOPETEHHs ONbITa MPAKTHUYECKOW H
HCCJICIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenoaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, Tak U
Ha YpPOBHE cpeaHero obmero oOpa3oBaHUs, TPU  ONPENEICHUU  COJEp)KaTeNbHON
XapaKTePUCTHKU IIeNiell HM3ydeHUs MpeaMeTa HaIpaBlICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HAayKd Kak oOjacTtu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeJOBEeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOM TMOIX0d K
OTIpeICNICHUIO 1eIeH U3YUCHHsI IPEAMETA SBISETCS BIOJIHE ONPaBIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YyYeHUs MpeaMera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (GOpMHpPOBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYINHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuEe U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaxX MO3HAHMS BEILECTB U
XUMHYECKHX peaklnid, HeOOXOIUMBIX ISl MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUpE BEILIECTB U XMMHUECKHX SBJICHUH, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONMIOACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOrOo
oOpailieHus ¢ BEIIeCTBAMHU.



EJIX YYEBHOI'O TIPEJIMETA «XAUMMWSI» (FA30BBI YPOBEHbD)

CopneprxaTenpHasi XapakTepUCTHUKA IIeJIeH M 3ajjad W3Y4eHHUs MpeaMeTa B MporpamMme Io
XMMHH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHHM C HOBBIMH IPHOPUTETAMH B CHCTEME
cpeanero obmiero oopasoBanus. CeroHs B MpeNoaBaHUU XUMHUH B OOJIBIIICH CTETICHH OTAAETCS
NPEINOYTEHUE TNPAKTHUECKOW KOMIIOHEHTE COJEpXKaHWs OOy4eHHUs, OpPUEHTHPOBAHHOM Ha
MOJTOTOBKY BBIIYCKHHKA 00I1€00pa30BaTeIbHOM OpraHu3aliy, BIIAJCIOIMIEr0 He HabopoM
3HaHWH, a (QYHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHUSIMH aKTUBHOTO
NIOJTYYCHHS 3HAHUH U IPUMEHEHUS MX B PEATBHOM KHU3HH VTS PEIICHUS MPAKTUICCKHUX 3a/1a4.

B cBf3M ¢ 3TUM mpH U3y4YEHUHM TIpenMeTa «XHUMHUS» JOMUHHpYIONIEe 3HAYCHHE
nproOpeTaroT TaKKue LeNU U 3a/1a4H, KakK:

amantanys  OOydYalONMMXCsl K  YCIOBHSM  JUHAMHYHO  Pa3BHBAIOIIETOCS  MUDA,
(GopMHpOBaHHWE HHTEIUICKTYAIbHO PA3BUTOH JIMYHOCTH, TOTOBOW K €aM0OOpa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIBHOMY TIPUHSATHIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYaIOIMIUXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHITUN),
UMCIOINX YHUBEPCATbHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUIOB JIEATEIHLHOCTH: PEIICHHUS TPOOIIeM,
NIOWCKa, aHalm3a MU 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NeSITeIbHOCTH, KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHHM, a TAaKKe JUISl OLIEHKH C
TIO3HIIAN YKOJIOTHYECKOW 0€30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpTaHHW3M YeJIOBEKa U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO INPHOOpETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KU3HECHHBIMH MTOTPEOHOCTSIMU, UCTIOIH30BATh COBPEMEHHBIE HH(POPMAIIMOHHEIC
TEXHOJIOTUH JIJIs TIOUCKA M aHAIHM3a YIeOHOH ¥ HAYYIHO-IOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpKAHUS;

¢dbopMHpOBaHUE U PA3BUTHE Y 00YYAIOLINXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHWPOBAHUH U TIPOBEICHUHM XUMHUYECKOTO SKCIIEPHIMEHTA;

BOCIIUTaHHE Yy oOOydaomuxcs yOexIEHHOCTH B TyMaHHUCTHMUYECKOW HANpaBICHHOCTU
XUMHUH, €€ BaXHOW pOMM B  pEUICHMH IJIO0ATbHBIX  NpoOJeM  palMOHAIBHOTO
IPUPOIONIONB30BAHUS, TIOMOIHEHHUS SHEPreTUYECKUX PECYpCOB W COXPaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OCEpEeKHOTO OTHOIIEHHS K TPUPOAEC M CBOEMY
3/I0pOBBIO, a TAKXKE MPUOOPETEHUS OIbITAa UCIOIb30BAHUS MOTYYEHHBIX 3HAHUN AJIS TPUHATHS
IPaMOTHBIX PEIICHUH B CUTYAIMSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

MECTO YUYEBHOI'O IPEJIMETA «XAUMWI» (BA3OBbI YPOBEHbD)
B YYEBHOM IIJIAHE

Xumusi Ha ypoBHE 0a30BOr0 M3Y4YEHHs 3aHMMAET peIIaloliee MECTO B CUCTEME
€CTECTBCHHO-HAy4YHOTO o0Opa3oBanus yvammxcs 10-11 xmaccoB. WM3yuenue mpenmera,
peanu3yeMoro B yclIoBHsX AupdepeHIrpoBaHHOTO, MPOPUILHOTO 00y4YeHHs, HANpaBlIEHO Ha
obecrieueHne 0011€00pa30BaTENIHPHON M OOMIEKYIBTYPHONH TOJITOTOBKH BBITYCKHUKOB KO,
HEOOXOIUMBIX JIJISl aIalITAllUU UX K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH B COITIYME, a TAKKe
JUTSL TIPOJIOJDKEHUSI O0yueHUs B OpraHu3alusax MnpodeccnoHalbHOrO 00pa3oBaHMsI, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 TIPUOPUTETHBIX JUCIUTLIHH.

B ydeOHOM mmaHe cpemgHero oOIero oOpa3oBaHUs MpeaMeET « XUMHs 0a30BOTO YPOBHS



BXOJIUT B COCTaB MpeaMeTHON o6macTi «EcTecTBeHHO-HAyYHbIE TPEIMETHD.

OO1m1ee 4nCiioO 4acoB, OTBEACHHBIX Ul M3YUYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Heneio).

B temaTnueckom IUIAHUPOBAHUHN JJI KaXKAOT'0 KJIacCa MpCAIaracTtcsa pe3cpB BPpCMCHU, KOTOpLIfI
yUHTENb MOXKET HCIOJB30BaTh IO CBOEMY YCMOTPEHHIO, B TOM YHCJE sl KOHTPOJbHBIX,
CaMOCTOSITEIIbHBIX pa0OT B 0000IIAIONINX YPOKOB.

Paboyasi mporpamMa ofecrned4eHa COOTBETCTBYKOINMM IpOorpaMmMe y4eOHO-MeTOAUYECKHM
KOMILJIEKCOM:

e Ta6puensa O.C., OctpoymoB WN.I"., Cnankos C.A.//Xumus. ba3oBsiii ypoBeHb-10
kiace, AO “UznatensctBo “IIpocsemienue”

e Tabpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.//Xumusi. bazoBslii ypoBeHs-11
kiace, AO “UsznarensctBo “IIpoceemienne”

HNHcTpymMeHTapuii 1y oueHuMBaHWs pe3yabTaTtoB: IIpeobOnanaromeid ¢Gopmoil TeKymiero
KOHTPOJISI BBICTYNAeT NHCbMEHHBIH (CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAaOOThI) U YCTHBIM
orpoc (3auer, codeceJoBaHNe, OIPOC IO LEMOYKE), Ta00paTOpHbIEC U MPAKTHUECKUE pabOTHI.

PyOexHbII KOHTPOJIb OCYIIECTBISAETCSA IPOBEAECHNEM KOHTPOJIBHBIX padoT.

CornacHo OcHOBHOI 00pazoBaTeIbHON MPOrpaMMBbl CpPEIHEro o0mero obpa3oBaHuUs
MAOY «JIuuen «Cousipuc» 111 NMPOBEICHUSI KOHTPOJS YCBOCHHSI MPOTPAMMHOTO MaTepHhaia
IIPEAYCMOTPEHBI BUJIBI KOHTPOJISA: BXOJAHOU, ITPOMEKYTOUHBIN, TEKYIUM, ATOIOBBIN.

Pacnpenenenue BUJIOB KOHTPOJIS MPOUCXOJIUT CIIEAYIOIUM obpazoM:
KonauuectBo pador
Buj xoHTpOJISI
10 kaace 11 kaacce
BxonHas nuarHocTHka 1 1
IIpoMexyTouHas arTecTanus 1 1
3a 1 momryroaue
[IpomesxyTouHas (UTOrOBas) 1 1
aTTecTarys 3a y4eOHBIH TO
Tekyrue KOHTPOJIBHBIE pa0OTHI 3 3
HTorosoe xom4ecTBo 6 6
KOHTPOJILHBIX PA0OT 32 y4eOHbIH
roJ

Hcnons3yembie menarormdeckue TexHosorun: WKT, 3mopoBbecOeperaromias, IMYHOCTHO-
OpHCHTHPOBAHHAs, TPOCKTHAs, WIPOBas, HCCICIOBATEIBCKAs, IPOOJIEMHO-Pa3BHUBAOINIAs], TECTOBOTO
KOHTPOJIS, TEXHOJIOTHUS COTPYAHUYECTBA, TEXHOJIOTHUH TUCTAHIIMOHHOTO 00yUYeHUs (10 HEOOXOIMMOCTH ).



COJEPKXAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYECKON XUMHH

[Ipenmer opranmdeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOJYYEHUHU HOBBIX
BELIECTB U MaTepuaioB. Teopus cTpoeHUs OpraHMYecKux coeAuHeHuid A. M. bytieposa, €€ OCHOBHbIE
nonoxeHus. CTpykTypHble (OpMysbl OpraHM4ecKHX BemiecTB. ['omosorus, uzomepus. XuMHUecKas
CBSI3b B OPTaHUYECKUX COCINHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccu(UKAUM OpPraHMYECKHX BellecTB. HoOMeEHKnaTtypa OpraHMYecKHX
COCMHEHUH (cucTeMaThyeckas) W TPUBHAJIbHBIC HA3BaHUS BAXHEWIIMX IPEICTaBUTENCH KIIACCOB
OpPraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl H3Y4YCHHMS BEUIECTB M MX MPEBPALICHUI: O3HAKOMIIEHHE C
o0Opa3llaMyu OpPraHMYecKMX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJEIHPOBAHHUE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOIIOACHHWE W ONHCAHWE JEMOHCTPAIMOHHBIX OMBITOB MO IPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPU HArpeBaHUHM (IJIaBJieHHEe, OOyTIIMBaHUE W TOPECHHE).

YraeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psl. MeTaH U 3TaH — NpOCTEHNILNE TPEACTABUTENH
QIKAHOB: (hU3MYECKHEe M XHMMHUYECKHE CBOMCTBA (peaklUMW 3aMEUICHHs W TOPEHMs), HaXOXKICHHE B
IIPUPOJIE, TIOJIYyUEHUE U IPUMECHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMU psAa. OTWIEH W NPOMWIEH — MPOCTEUIne
NpPEJCTaBUTENIM  alKeHOB: (U3MYECKHME W XUMHYECKHE CBOMCTBAa (peakiMu TUIPUPOBAHUS,
raJIOT€HUPOBAHMUSL, THIpATallUK, OKUCIIEHUS U TIOJMMEPU3ALMN ), TIOJIYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEHIIINE XUMHUYECKHUE CBONMCTBA
(peaxuust monmmepu3anun). IlonydyeHne CHHTETUYECKOTO KayuyKa U PEe3HHBIL.

AJNKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETHIEH — MpPOCTEUIIMN
NPEJCTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (HU3MUECKME M XHMHUYECKHE CBOMCTBa (peakiuu
THJIPUPOBAHUS, FAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHHUS), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3HMYECKHE MW XHUMHUYECKHE CBOMCTBA (peaKiuu
raJIOTCHUPOBAHUS U HUTPOBAHUS), TIOJIYUYCHUE U MIPUMEHEHUE. Tonyon: cocmas, cmpoenue, ghusuieckue
U Xumuyeckue ceolcmea (peakyuu 2an02eHupo8aHus U HUMPOSAHUS), NOLyYeHue U NpuMeHeHue.
Tokcu4HOCTB apeHOB. I'eHeTHYeCcKas CBA3b MEXKIY YINIEBOAOPOAAMM, NMPUHAMICKAIUMHA K Pa3IUYHBIM
KJIacCcaM.

[IpupoaHble HCTOYHHUKH YTIIeBOA0poa0B. [Ipupoauslii ra3 u nomnytHele HeTsHbIE Ta3sl. HedTs 1
e¢ mnpoucxoxnenue. CrocoObl mnepepaOOTkH He(THU: TMEperoHka, KpPeKUHr (TepMHUECKUi,
KaTaJInTH4ecKuil), nuponus. IlponykTsl nepepaboTku HEPTH, NX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITY. KaMeHHBIH yrois U IPOAYKTHI €ro nepepaboTKH.

OKCHEpUMEHTAIbHBIE METOAbl H3YYEHHMS BELIECTB M MX IMPEBPALLEHUI: O3HAKOMIIEHHUE C
o0pa3iaMu riacTMace, KayuyykoB U pe3uHbl, Koyutekuuu «Hedte» u «YTonby, MoenupoBaHue MOJIEKYI
yIJI€BOAOPOAOB U T'aJOT€HONPOU3BOIHBIX, IPOBEIECHHE NPAKTUYECKON pabOoThI: MOJyuyeHHE ATUJIEHA U
M3yYEHHUE €ro CBOMCTB.

Pacuérnbie 3a1aun.

Boruncnenuss mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIIECTBA WJIM NMPOJIYKTAa PEAKIMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOJTHBIX
BEILIECTB WJIU MPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckne coeiNHEHUs!

[IpenenbHbple 0OHOATOMHBIE CIIUPTHI. METaHOI M 3TAHOJ: CTPOCHHUE, (PU3NYECKUE U XMMUYECKHE




CBOWCTBA (peakIMM C AaKTHBHBIMH METaJUIaMH, TaJOT€HOBOAOPOAAMHU, TOpPEHHE), TNPUMEHEHHE.
BonopoaHbie CBA3M MKy MOJIEKYJaMU CIMPTOB. [IelCTBHE MeETaHOJa M DTaHOJa Ha OpPraHU3M
YeJI0BeKa.

MHoroaroMHble CHUPTHL. DTUICHIVIMKONb U TIULEPUH: CTpOeHHE, (U3NYECKHE U XMUMHUYECKHE
CBOWCTBAa (B3aMMOJCHCTBUE CO IIEJIOYHBIMU METAJUIaMH, KaueCTBEHHAs PEaKLUs Ha MHOTOaTOMHBIC
cnupThl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHeHne rinnepruHa U ATUIIEHTJIUKOJISL.

®deHou: CTpoeHHE MOJEKYIbl, (PU3NYECKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anprerunsl U kemouwvl. DopMalbIeTUA, aleTalbICTHA: CTpOEHHE, (PU3HUECKUE U XMMUYECKHE
CBOICTBa (PEaKMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIMN), T0OJIy4YEHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas M yKCyCHasi KHCIIOTHI:
cTpoeHne, (hU3MYECKUe W XUMHUYECKHE CBOMCTBAa (CBOMCTBA, OOmME IS Kjacca KHUCJIOT, PEaKIIHs
TepU(HKaINN), TIOTy4deHne U npuMeHenue. CTeapuHOBas U OJEMHOBAsl KUCIOTHI KaK NMPEICTaBUTEIH
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Haponus cioxHbX 3¢upoB. Kupsl.
I'maponus sxupoB. [IpuMenenue xupoB. bruosorudeckas posb KUPOB.

VYrneBoasl: cocTaB, KJIACCH(HUKAIMS YIJIeBOJAOB (MOHO-, JU- M moiucaxapuibl). [mokoza —
NPOCTEHIINKA MOHOCaXapHJi: OCOOCHHOCTH CTPOSHHSI MOJIEKYJbl, (PU3NYECKHe M XUMUYECKHUE CBOICTBA
(B3aumogericteue ¢ ruapokcuaoM meau(ll), okuciaeHme ammuadHbiM pacTBOopoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHE TJIIOKO3bI), HaXOXKACHHE B IpPUPOJIE, IPUMEHEHUE, OMOIOrHYecKas poJlb.
®dorocunre3. DpyKTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a kak npupofHble nonuMepsl. CTpoeHHE Kpaxmaiaa U LEUIIOJIO3BI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIO0M).

DKCrepUMEHTAIbHBIE METO/IbI U3YUYEHHS BEIIECTB U UX MPEBpPALIEHUIl: TpoBe/ieHne, Ha001eHe
U OINMCaHWE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHHWE CIHMPTOB, KAUECTBEHHBIE PEAKIMHU OJHOATOMHBIX
cnuptoB  (okucieHue HTaHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJIEHCTBUE
rmnepuda ¢ rugpokcuaoM wmenu(Il)), ampaerugoB (OKUCICHHME aMMHMAYHBIM PAacTBOPOM OKCHIA
cepebpa(l) u ruapoxkcunom meau(Il), B3anmoseiicTBue Kpaxmasua ¢ HOJOM), TIPOBEACHUE MPAKTHICCKOM
paboThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3a1aun.

Boruncnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (Macchl, 00béMa, KOJIMYECTBAa HCXOIHOTO
BEIIeCTBA WJIM NPOAYKTAa PEaKklMy MO HU3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO U3 HMCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckiue COeIMHEHN.

AMUHOKHCIOTHl Kak am@oTepHble OpraHuyueckue coenuHeHus. dusnmueckue U XUMHYECKHE
CBOICTBa aMMHOKHUCIIOT (Ha puMepe riuiuHa). buonoruueckoe 3naueHne aMuHOKUCIOT. [lentusl.

benku kak npupoaHble BBICOKOMOJIEKYJIApHbIE coequHeHus. [lepBuuHas, BTOpu4Hasi U TPETUYHAs
CTPYKTypa OenKkoB. XUMHUECKUE CBOWCTBA OEIIKOB: THAPOJIN3, IEHATYpAILHsl, KAUECTBEHHBIE PEaKkIui Ha
OenKH.

DKCepUMEHTAIbHBIE METObl M3YUYEHHsI BEIIECTB U UX MpPEBpaIlCHU: HAOMI0CHNE U OMKMCAaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYypalus OEIKOB IIPH HarpPEeBaHHUHU, [IBETHBIC PEAKIIUU OEIKOB.

BbicokoMoIeKyIsIpHBbIE COeTUHEHHS

OCHOBHBIE TIOHATUS XMMHHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJMMEpHU3ALNM, CPEAHSIs MOJIeKyJisspHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — IOJTMMEPU3aLMsl U TOJIMKOHACHC AL

OKCHEpUMEHTAJIbHBIE METOAbl H3YUYEHHMS BELIECTB M MX IMPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3U.



Peanuzanus MeXIpeIMETHBIX CBs3el NpU M3yuyeHUM opraHudeckod xmmuum B 10 kiacce
OCYILIECTBIISICTCST Y€pe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHM,
ABJISIFOIIMXCSI CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OOwe ecTeCTBEHHO-HAayuYHbIE IMOHATHA: SIBICHUE, HAYYHBIM (akT, TMIOTE3a, 3aKOH, TEOPHs,
aHanu3, CUHTe3, Kiaccu(uKauus, MEpPUOAUYHOCTb, HAOMIONEHHE, W3MEpPEHHEe, SKCIIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusmnka: MaTepusi, PHEPIus, Macca, aToM, 3JIEKTPOH, MOJEKyJa, 3HEPreTHUeCKUil ypOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BeELIeCTBa, (U3NYECKHE BEIMYUHBI M E€IMHUIBI UX
U3MEpEHMUS.

Buonorus: kierka, opranusM, Ouochepa, oOMeH BemleCTB B OpraHu3me, (POTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPO/IbL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: MULIEBBIE NPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IHUTAaHUS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHMYECKHME IIpernapaThl, MaTepUalbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XuMUYecKui dmeMeHT. AToM. Sapo atoma, U30TOMBI. DIEKTpOHHAS 000JI04Ka. DHEPreTHIESCKHE
YPOBHH, TOAYpOBHU. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OCOOCHHOCTH pacmpeaeacHus
JJIEKTPOHOB MO OpOMTAlAM B aroMax »JJIEMEHTOB IEpPBbIX YETHIPEX MEPHOJOB. OJIEKTPOHHAs
KOH(UTryparus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux siuemeHToB J[. M. Menneneesa.
CBa3b nepuoandeckoro 3akoHa u [lepuoanueckoit cucrembl xuMuueckux 3neMeHToB . 1. MenneneeBa
C COBPEMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHUMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX MMM IPOCTHIX M CIIOKHBIX BEIIECTB MO TpylnaM M MepuojaM. 3HaueHHE
NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKas CBSA3b. BUIbI XUMHUUYECKON CBSI3W (KOBaJICHTHAsI HETIOJISIPHAS U
NoJisipHasi, WOHHAsl, MeTaJyMdeckas). MeXxaHu3Mbl 00pa30BaHHSA KOBAJCHTHOW XHWMHUYECKOW CBS3U
(oOMeHHBI U JAOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTrO M HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH IOCTOSHCTBA COCTaBa BEILIECTBA.
Tunbl KpUCTAUNIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEHIECTB OT THIA KPHUCTAJUIMYECKON
PELIETKA.

[lonsTne o aucnepcHbIXx cucreMax. VICTHMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas [0Js
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuyeckux coenvHeHud. HomeHknaTypa HeOpraHMYeCKHX BEIIECTB.
I'enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, IPUHAMIEKALUX K PA3IUUYHBIM KJIACCaAM.

Xumnueckas peakius. Knaccudukanus XMMHYeCKUX peakifii B HEOPraHMYECKOW U OpraHMYeCKOn
XUMHUH. 3aKOH COXPAaHEHMsI MacChl BEUIECTB, 3aKOH COXPAaHEHHsS M NPEBPALLICHUS HDHEPIrUU IpHU
XUMUYECKHUX PEAKLIHSIX.

CKOpOCTh peakiy, € 3aBUCUMOCTh OT Pa3IHuHbIX (pakTopoB. OOpaTUMbIE peaKkIui. XUMHUECKOEe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

OnexTponauTnueckas aucconuanus. CunbHble U cinaldble 31eKTponuThl. Cpesja BOJHBIX pacTBOPOB
BEILECTB: KUCNAsl, HEUTpaJbHas, HIeI0YHasl.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCTIepUMEHTAIbHBIE METOJbl M3Y4YCHHS BEIISCTB M WX MPEBPAICHUN: NEMOHCTpAIUS TaOJHIl
«Ilepuognueckass cucrema xumuyeckux osnemeHtoB JI. M. Mengeneeay, wu3yudeHue MoAenei
KPUCTAITMYECKUX PEIIETOK, HAOII0JCHNE U ONHCAaHUE JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB
(paznmokeHue TMEPOKCHAA BOAOPOAA B MPHCYTCTBUU KaTaIM3aTOpa, OIpPEAETCHHE CpeIbl PacTBOPOB
BEIIECTB C IMIOMOIIBI0 YHHUBEPCAIILHOTO WHIMKATOpPA, PEAKIMHM HWOHHOTO OOMEHa), MpOBEICHUE
MpakTU4ecKon paboThl «BiusHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTh XMMHUUYECKOM peakiiumy.

PacuérHble 3agayn.

Pacuérbl mo ypaBHEHMSIM XMMHUYECKUX DPEAKLHUHW, B TOM YHUCIE TEPMOXUMHUYECKHE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM MOHATUS «MACCOBask 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [lonoxxenne HemetauioB B [lepuoanueckoil cucremMe XumMuyeckux siemeHtoB [, U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHSI aroMoB. (DU3NYECKHE CBOWCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEUIINX HEMETA/UIOB (TaJIOTEHOB, CEephl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUHN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COETUHEHUH).

[IpuMeHeHre Ba)KHEUILNX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxkenue meramnosB B llepuoguyeckoi cucreme XuMudeckux snemeHrtos /I, .
MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 00070YeK aTOMOB MeTayioB. O0mue Gpuznueckue
cBoiicTBa MeTaAJUIOB. CIIJIaBbl METAJUIOB. DJNEKTPOXUMUUYECKUN AT HANPSHKEHUN METAJIOB.

XVUMUYECKUE CBOMCTBA BAXKHEHIINX METAIOB (HATpWM, Kalui, KajabIMi, MarHui, aTrOMUHUM,
LIUHK, XPOM, K€JI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue cmocoOs! oyueHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHMS BEIIECTB M HMX MPEBPALECHUN: U3YYEHUE KOJUIIEKIIMH
«Meramibl U CIUIaBb», 00pa3l0oB HEMETAIUIOB, PEIIeHHE AKCIEPUMEHTAIbHBIX 3a1ad, HaONIOJIeHUE U
OTMHMCAaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCUAA ATIOMUHUS C
pacTBOpaMu KUCIIOT U 1IeI0Yel, KaueCTBEHHbIE PEaKI[MU Ha KATHOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuérpl Maccel BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCe WIIH
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, pacuEThl Macchl (00BEMA, KOIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMum B oOecmedYeHHH SKOJOTHYECKOH, JHEPreTHYeCKOW W MHUIIeBOH Oe30MacHOCTH,
pa3BUTUU MeIUIUHEL. [IoHATHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBienuss o0 OOMMX HAYYHBIX MPHUHIMIIAX IPOMBIILICHHOTO MOJYyYEHUs Ba)KHEUIINX
BEIECTB.

UenoBek B MHpE BEIIECTB M MaTepUaloB: BaXHEUIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIMOHHBIE MaTepHasibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepuainbl i 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYeCKUe U MUHEpaIbHbIEe y100pEHUSI.

XUMHS U 30pOBbE YEJIOBEKAa: MpPaBWJIa HCIIONb30BAaHUS JIEKAPCTBEHHBIX IpEnaparoB, IpaBuia
0€30MMacHOT0 UCTIOIL30BaHUS MPENapaToB OBITOBON XHMMHH B IIOBCEAHEBHON KHU3HU.

MexpeamMeTHbIE CBS3H.

Peanuzamust MeXnpeaMEeTHBIX CBA3€H TMPU W3YYEHUH OOIIeld M HeopraHudecko xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 HCIOJb30BaHHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSATUH, SBIISIOMIMUXCSA CUCTEMHBIMU ISl OTJAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyUYHBIC TOHATHSA: HAYYHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHS, AaHAIU3,
CUHTE3, Kiaccu(UKanus, MepuoJIUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJEIUPOBAaHUE, HU3MEpEHHUE,
SBIICHHE.



®dusmka: wmarepusi, SHEprHs, Macca, aTroM, OJICKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaIoaKTHBHOCTh, MOJICKYJIa, JHEPTEeTUYECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE
BEIICCTBA, (PU3NYECKHE BETMYNHBI U SIMHHUIBI KX U3MEPEHUSI, CKOPOCTb.

Buosnorus: kierka, opraHusM, SKocHcTeMa, Onocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BElIEeCTB B OpraHU3Me.

I'eorpadust: MUHEpabl, TOPHBIC TIOPOJIBI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTLTHBO, PECYPCHI.

TexHonorus:: XUMHYECKas IMPOMBIIUICHHOCTh, METAJUTyprus, IMPOM3BOACTBO CTPOMTEIBHBIX
MaTepHaloB, CEIbCKOXO3IHCTBEHHOE IPOU3BOJCTBO, MUINEBAs MPOMBIIUICHHOCTD, (apManeBTHYeCcKast
IPOMBIIUICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX IIPENaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUalioB, YJICKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBiuBaeT TpeOOBaHMUS K Pe3yJbTaTaM OCBOCHUS OOYYarOIIMMUCS MPOTrpaMM
cpenHero oOmero oOpa3oBaHMsl (JTUYHOCTHBIM, METANpPEAMETHBIM U TIpeaMeTHbIM). HaydHo-
METOJMYECKOM OCHOBOW JUIsI pa3padOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMM CPEIHETO
0011ero 00pa3oBaHUs SBISETCS CHCTEMHO-EATEILHOCTHBINA MOIXOT.

B cooTBeTcTBUM € CUCTEMHO-/IEATEILHOCTHBIM MOAX0J0M B CTPYKTYpPE JTUYHOCTHBIX PE3YIbTaTOB
OCBOGHHUSI TpeaMmeTa «XWMHs» Ha YpOBHE CpEIHEro OOIIero oOpa3oBaHUs BBINEICHBI CIEAYIONIUE
COCTAaBJIAIOIIHE:

OCO3HaHWE OOYyYaIOUIUMHUCS POCCHUHCKONW TPAKIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

[eJICHANIPABICHHOE pAa3BUTHE BHYTPEHHUX YOCKICHMM JIMYHOCTH Ha OCHOBE KIIIOUYEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh W CIOCOOHOCTh OOYYarOMIMXCS PYKOBOJCTBOBAaThCS B CBOCU JCSATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH, MMPUCYIIUMHU IIETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHNUS;

HaJM4Ke TMPABOCO3HAHMS JKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh IIEIM W CTPOUTH
JKM3HEHHBIE IJIaHEI.

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS MpeaMeTa «XUMUsS» IOCTUTAIOTCS B €IUHCTBE y4eOHOU H
BOCIIUTATEIbHON AEATEIBHOCTU B COOTBETCTBUU C T'yMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMHU, TyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMH M HJCATaMH POCCHMCKOTO TPaKIaHCKOTO OOINECTBA, NMPUHATHIMH B
oOImecTse HOpMaMH HW TpaBWIaMU TOBEACHHUS, CIOCOOCTBYIOIIMMHU IIPOIIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS JINYHOCTU O0YUYAIOITIXCA.

JIM9HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHsD OTPaXaroT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIIBHONW W MPAKTUYECKON ACITEIHPHOCTH O0YYAIONMUXCS TI0 PeaTM3allii MMPUHATHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

OCO3HaHUS O00YYAIOIUMUCS CBOMX KOHCTHUTYLMOHHBIX MIPAB U 00S3aHHOCTEH, YBXKEHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEACTABJICHHS O COIMAIBHBIX HOPMaX U MpaBUjiaX MEKJINIYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTH NPU CO3JAaHUHM YYEOHBIX IPOEKTOB,
pelIeHnn y9eOHBIX U MO3HABATENIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTH TIOHMMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY M apTryMEHTBI IPYTUX MPHU
aHaJIM3€ Pa3IMYHBIX BUJIOB yUEOHOM ESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HaAyYHOMY HACJIEIUI0 OT€YECTBEHHOU XUMUU;

YBaXEHHUS K MPOIECCY TBOPUECTBA B 0O0JIACTU TEOPUHM W TPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTIIKEHUS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOICHUN, KPOMOTIIUBBIX
HKCIIEPUMEHTAJIbHBIX MIOMCKOB, MIOCTOSTHHOTO TPY/Ja YUYEHBIX U MMPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH U MOCIEAYIONIEM aHamu3e WHPOPMAIUU O
MEePEIOBBIX TOCTUKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYaIldH, CBS3aHHBIE C XUMHYCCKHUMH SBICHHSAMH, ¥ TPHHUMATH
OCO3HAHHBIE PELICHUs], OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTHU OLIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPUILEH C MO3UIIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAHUSA IIEHHOCTEH 370pOBOTO M  0Oe30macHOro o0pa3a JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3JI0POBBIO;

COOIOAICHHSI TIPaBUIJI 0€30TACHOTO O0OpaIlleHusl C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HH U B
TPYAOBOH AEATEIBHOCTH;

MOHMMAaHUS LIEHHOCTH MPaBUJ WHAUBUAYAIbHOTO M KOJUIEKTMBHOTO 0€30MacHOro MOBEICHUS B
CUTYaIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCJIEICTBUA U HENPUSATHS BPEIHBIX MPUBBIUCK (YHOTPEOIECHUS  aIKOTOJIA,
HapKOTUKOB, KYpEHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON JESITENLHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JAEATEINbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE y4YacTHE€ B PEUICHUU NPAKTUYECKHMX 3a/1a4 COLMAIIbHOW HAINpPaBIECHHOCTH
(B paMKax CBOETO KJacca, IIIKOJIbI);

UMHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOQECCHil pa3lIMYHOTO POjJa, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAaHUH 10 XMMUU;

YBaXEHUS K TPYAY, JHOJIAM TPYJa U Pe3yJIbTaTaM TPYIOBOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WMHIMBUIYaJbHOM TpaeKTOpuM oOpa3oBaHus, Oymyieit
npodeccuu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) IKOJI0OrM4eCcKOro BOCIMTAHUSA:

9KOJIOTHYECKH 11€JIeCO00pPa3HOT0 OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYILIECTBOBAHMS JKU3HU
Ha 3eMiie;

MOHWMAHUS TJI00AIBHOTO XapakTepa DJKOJOTUYECKUX TMPOOIeM, BIHSHHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE TMTPUPOJAHON U COLIMATIBHOM CpEb;

OCO3HAHHA HEOOXOJIMMOCTH HCIIOJIb30BAHUSA JOCTHKEHHM XUMHUHU JJs PEUICHHs BOIPOCOB
palMOHATBHOTO TPUPOAOIIOIH30BAHNS,

AKTUBHOTO HEIpPUATUSA NECUCTBUH, IMPUHOCSIILIMX BpEJ OKPYKAOLIEH IPUPOLHOM Cpelne, YMEHHUs
IPOTHO3UPOBATh HEOIAroNpuUsATHBIE HSKOJIOTMUYECKHE MOCHEACTBUS TMPEANPUHUMACMBIX JIEHCTBUN U
pea0TBpaliaTh UX;

HaJIU4Hs Pa3BUTOTO SKOJOTUYECKOTO MBIILICHHUS], SKOJIOTUUECKOU KYJIbTYPBbI, OIbITA ACSITEIIbHOCTU
HKOJOTUYECKOM  HAMpaBIEHHOCTH, YMEHUS  pPYKOBOACTBOBAaThCSA HMMHU B  II03HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COIUAIbHOM TpPAaKTUKE, CIHOCOOHOCTM M YyMEHHsS aKTHBHO HPOTHUBOCTOSTh
Ue0JIoTHH XeMohoouu;

7) HEeHHOCTH HAYYHOT0 O3HAHHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAYKHU U OOILIECTBEHHOW MPaKTUKU;

MOHMMAaHUA CHeNU(PUKU XUMHUHN KaK HAyKH, OCO3HaHUA €€ posik B (POPMHUPOBAHUH PALIIOHATBHOTO
HAYYHOTO MBINUICHHS], CO3aHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O SIUHCTBE
OPHUPOJBI M YeJIOBEeKa, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHUHU JUISI COBPEMEHHOM IUBWIM3AIUU: B €€
TYMaHHCTUYECKON HAIpaBICHHOCTU U BaKHOW POJIM B CO3JIaHMM HOBOM 0a3bl MaTepUaIbHONW KYJIbTYPBHI,
pEelIeHUH TJIO0ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, IHEPTETHUECKOM,
MUIIEBON U AKOJIOTMYECKOI 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIIEUeHUN YCIOBHM YCHEIIHOTO
TpyJa 1 SKOJOTHYeCcKH KOM(DOPTHOM KHU3HH KaXKJIOTO YieHa OOIIEeCTBa;



€CTECTBEHHO-HAYYHOM IPaMOTHOCTHU: MOHUMAHUSI CYIIIHOCTH METOOB MMO3HAHUS, UCTIOIb3yEMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4YaeMble 3HAHUS JUIS aHAINW3a U OOBICHEHUS
SIBJICHUI OKPYXXAIOLIETO MHUpPa W MPOUCXOSNIMX B HEM W3MEHEHUH, YMEHHUS IeiaTh 0OOCHOBAaHHBIC
3aKJIIOUYCHHS HAa OCHOBE HAy4YHBIX (PAKTOB W MMEIOIIMXCS JAHHBIX C IIETbI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENBHO HCIHOJIb30BATh XUMHUECKUE 3HAHUS JUIS pelleHus mnpolieM B
PeaTbHBIX JKU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO M CAMOOOPA30BaHMIO, K aKTUBHOMY
MOJYYCHHIO HOBBIX 3HAaHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIIMU;

WHTEpeca K 0COOEHHOCTSIM TPY/la B pa3audHbIX chepax npodhecCHOHATHHON eATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeranpeaMeTHbie pe3yIbTaThl OCBOCHHS Y4YeOHOrO mpeaMmera «XUMUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMbIC i1 (DOPMHUPOBAHHSI ~ MHPOBO33PEHHUS  OOYYAIOIIUXCS — MEKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIE) OO0IIEeHAYYHbIC TOHSATHS, OTPAXKAMOIIUE IEIIOCTHOCTh HAayYHOW KApTHHBI MHUpa U
cnenn(rUKy METOJIOB TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHS,
SIBJICHUE, TIPOIecC, CUCTeMa, HAy4yHBIA (DaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

YHHBEpCAJIbHbIC YYeOHbIC eHCTBUs (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
oOecrieunBaromuye GopMupoBaHue (YHKIHOHATFHOW TPaMOTHOCTH M COIHUAIBHOW KOMIICTCHIUH
00y4aromuxcs;

CIIOCOOHOCTH 00y4JarImuxcs UCIIOJIb30BATh OCBOCHHBIE MEXKTUCIUTLTMHAPHBIC,
MHUPOBO33PEHUYECCKHE 3HAHUS M YHHBEPCAJIbHBIC YYeOHBIC JEHCTBHSI B MO3HABATEIHHOH M COIMATBHOM
NPaKTHKE.

MertanpeaMeTHbIe ~ pe3yJbTaThl  OTPAaXAlOT  OBJAJCHUEC  YHUBEPCAJIbHBIMH  y4COHBIMU
M03HABATEIbHBIMHU, KOMMYHHKATHBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

Osgiiaienne yHHBEpPCAIbHBIMH Y4eOHbIMU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTU3UPOBAThH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENEeNATh IETH JCATEIbHOCTH, 3a/aBasi mapaMeTpbl ¥ KPUTEPHUH MX JOCTH)KCHUSI, COOTHOCHTH
pe3yIBTATHI JESTETLHOCTH C TIOCTABICHHBIMH HIEIISIMU;

UCTIOJIB30BaTh MIPH OCBOCHUH 3HAHHH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIJIEISATh XapaKTepHbIC
NPU3HAKK TOHSATUN U YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHITHS IS
00BSICHEHUS OTAETHHBIX (PAaKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH LTS KJIacCH(UKAIIUHN BEIIECTB U XUMHUYECKUX PEAKIIHIA;

yCTaHABJIMBAThH TIPUYMHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMH SIBIICHHUSIMU;

CTPOUTH JIOTHUCCKUE PACCYXKACHUS (MHAYKTUBHBIC, JCAYKTHBHBIC, 0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUST B PACCMaTPUBACMBIX SIBICHHSX, (DOPMYyJIUPOBATh BBIBOJBI U
3aKITIOYCHUS;

NPUMEHSTHh B TIPOIECCEe TMO3HAHMS, UCTIONB3YEMbIE B XUMHH CUMBOJIMUYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa30BhIBaTh MOJICIbHBIC MPEACTABICHUS — XUMHUYCCKUN 3HAK (CHMMBOJI) DJIEMEHTA, XMMHYECKas
dopmyIa, ypaBHEHUE XUMUYECKOM PEaKIK — MPH PEIICHUH YUCOHBIX MO3HABATEIIbHBIX M MPAKTHYCCKUX
3a7a4, TPUMEHATh Ha3BAaHHBIE MOJICIIEHBIC TPEACTABICHUS JUIS BBISABICHUS XapaKTEPHBIX MPH3HAKOB
U3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

2) 0a30BbIe HCCIeA0BaTENbCKHUE IeliCTBUS:

BJIaJICTh OCHOBAMH METO/IOB HAYYHOT'O TIO3HAHUS BEIIECCTB U XUMUYCCKUX PEAKIIHIA;



(dbopMyIMpOBaThH IENU U 3a/la4d UCCIIET0BaHMS, UCTIOIb30BATh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyIMpPOBAaHHBIE BOIPOCHl B KaueCTBE HHCTPYMEHTAa MO3HAHMS M OCHOBBI Uil (HOPMHUPOBAHHS
TUIIOTE3BI 10 POBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUM;

BIAJCTh HABBIKAMH  CAMOCTOSITEJIbHOIO  IIJIAHMPOBAaHUS U IPOBEIEHUS  YUYCHHUYECKUX
HKCIIEPUMEHTOB, COBEpPILICHCTBOBATh YMEHMsS HAONIONaTh 3a XOJOM MpoIecca, CaMOCTOSTEIBHO
IPOTHO3UPOBATh €0 Pe3yibTaT, HOpMyIupoBaTh 00OOIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEI0BAHNUS, COCTABIATH OOOCHOBAHHBIN OTYET O IPOJIEIAHHON paboTe;

nproOpeTaTh OMNBIT YYEHHUYECKOM HCCIIeN0BAaTEIbCKOW M MPOEKTHOM JESATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJOB DEIICHUS MPAaKTUYECKUX 3a/ad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHMKAX HHGpOpMaLMu (HAy4yHO-NOMYJIsApHAs JHUTEparypa
XHUMHUYECKOTO COZIep)KaHusl, CIIpaBOYHbIe TocoOus, pecypcsl HTepHETa), aHAIM3UPOBaTh UH(OPMAIIHIO
pa3MyHBIX BHJIOB M (OpPM TPEACTAaBICHHSA, KPUTHYECKH OIEHMBAaTh €¢ JIOCTOBEpPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBATH 3aIPOCHl U IPUMEHSTH PA3JIUYHbIE METOMBI IIPU MOUCKE M 0TOOpEe MH(pOpPMAILIHH,
HE0OXOIMMOM JJIsl BBIITOJTHEHUS yUEOHBIX 33124 ONPEAeIEHHOTO THIIA;

npuoOpeTaTh OIBIT  HUCIOJB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpATh ONTUMAIbHYIO (opMy TpencraBieHus WHopManuu (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOH HH OpMAaIMei:
MPUMEHATh MEXIpeaMeTHbIe ((pu3nueckue W MaTeMaTHYeCKHWe) 3HAKH W CHMBOJIBI, (DOPMYIIHI,
ab0peBHaTypBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHMBepCAJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aJjaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMOH TeMbl B XOAE JAMANOra W/WIU JUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIMPOBATh CBOU NPEJIOKEHHS] OTHOCUTEIBHO BBINOJIHEHUS MPEATIOKEHHOM
3a/1a4i;

BBICTYIIaTh C TPE3CHTAlled pe3yslbTaToOB I103HABATEIbHOW JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPH BBINOJHEHUH XHMHYECKOTO 3KCIIEPUMEHTA,
IPAaKTUYECKON pabOThI MO UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BELIECTB, PeaIn3alMi yueOHOro MpoeKTa
¥ (pOpPMYIHPOBAThH BHIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHBIX NCCIIEAOBAHUM MTyTEM COTTIACOBAHUS MO3UITUHA
B X0/1€ 00CYX/1eH!sI 1 0OMeHa MHEHHSIMH.

OsgJiaieHNe YHHBEPCAIbHBIMH PeryJIsiTHBHBIMH 1eHCTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBIIATh CBOIO MIO3HABATENIBLHYIO 1€ATEBHOCTD, ONpeaeIss
e meNM M 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IpeJlaracMblii
QITOPUTM JCWCTBUN NpPHU BBHIOJHEHWU Y4YeOHBIX M HCCIIEIOBATENbCKUX 3a/ad, BbIOMpaTh HauOoiee
3¢ dexTUBHBIN c0cO0 UX pelIeHUs ¢ Y4ETOM MOJY4YeHHs HOBBIX 3HAHMH O BEIIECTBAX MU XUMHUYECKUX
peaKIusx;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESTENIbHOCTH Ha OCHOBE CaMOAHAIM3a U CAaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XuMHUs OTPaKatoT:
c()OPMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKON COCTaBISIONIEH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIN XUMHH B IO3HAHUU SIBICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI



JUYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW IJi PEIIeHUs MPAKTHYECKUX 3amad U
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMUYECKMIl ~ 3JeMEeHT, aToM, DJEeKTpOHHas o0oJlouka aroma, MOJIeKyJa, BaJCHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XUMHUYECKasl CBSA3b, CTPYKTYpHast popmyrna (pa3BEépHyTass U COKpalIEHHAs),
MOJIb, MOJISIPHAsl Macca, MOJIIPHBIA 00BEM, YTIepOAHBIN CcKeneT, (PyHKIMOHAbHAS TPyIIa, paauKa,
M30MepUs, U30MEPbI, TOMOJOTHUYECKHUI psAJl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA U a30TCOAEpKAIIIE
COEIMHEHUS, MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUH U
3aKOHBbI (TEOpHUsl CTPOCHMsSI opraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl
BEIL[ECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK XMMUU;, MUPOBO33PEHUYECKUE 3HAHUS, JICKAILIUE B
OCHOBE IMOHUMaHUS MPUUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (aKTOJIOTUYECKUE CBEICHUS O
CBOICTBax, cOCTaBe, MOJyUYEHUU U OE30MaCHOM HCIOIb30BAaHUHM BaXKHEUIINX OPraHMYECKHX BEUIECTB B
OBITY U MIPAKTUIECKON ACITETLHOCTU YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUW BBISIBISITH XapaKTepHbIC MPHU3HAKUA MOHITHHA, yCTaHABIUBATh WX
B3aUMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME IIOHATHS NIPU ONHCAHUM COCTaBa, CTPOCHUSA U
MPEBPAILICHU OPraHUYECKUX COCTMHEHU;

c()OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHMHYECKYI) CHMBOJHUKY [UISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIi€HHOW) (OpMYNT OpraHMYECKHX BEIIECTB H
YPaBHEHUH XUMHUYECKHUX pEaKIUH, HW3rOTABIMBATh MOJIEIM MOJIEKYJ] OPraHMYECKHUX BEIIECTB s
WJUTFOCTPALIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUW yCTaHABIUBATh TNPUHAUIKHOCTh W3YYCHHBIX OPraHUYECKUX
BEIIIECTB 10 WX COCTaBy M CTPOCHMIO K OINpPENCIIEHHOMY KJaccy/TpyIme COeIUHEHUN (yrIeBOAOPObI,
KHUCJIOPOJT U a30TCO/EPIKAIUE COCTUHEHUS, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarnueckoir HomeHkiarype (IUPAC), a Taxkxe NMpUBOAUTH TPUBHAJIbHBIC HA3BAHUS OTICIBHBIX
OPraHMYECKUX BEIMIeCTB (ITHJICH, TMPOMHIIEH, aleTUICH, ATHICHTJIUKOIb, TJIHIEPUH, (EHOI,
dbopManbaerua, areTranbleru]l, MypaBbHHAs KHCIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBAas KUCIIOTA, ITI0K03a, GPYKTO3a, KpaxMas, LesIi0103a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHUS OMPEIENIATh BUIbl XUMUYECKOW CBS3M B OPTaHUYECKUX COCTUHEHHSIX
(omMHaApHBIEC U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TIPUMEHSTH MOJIOKECHUS TEOPUH CTPOCHUS OPTaHUIECKUX BEIIECTB A.
M. BytnepoBa st 00bSCHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUs MACCHI BELIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XHUMHYECKHE
CBOMCTBAa THUIMYHBIX MPEJICTABUTENEH pa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH,
STWJICH, TPONWJICH, aleTwieH, OyramueH-1,3, wmerunOyraaueH-1,3, O€H30J, MeETaHOJ, JTaHOI,
STUJICHIJIUKOJb, TIULEpUH, (EHOJ, aleTalbJerusl, MypaBbUHas M YKCyCHas KHCJIOTBI, TJIOKO3a,
Kpaxmai, LEeJUII0JI03a, aMUHOYKCYCHAsl KUCJI0TAa), WILTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXIY HUMHU
YPaBHEHUSIMH COOTBETCTBYIOMINX XUMHUECKUX PEAKIIUN C UCIIOIh30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOTO CHIPhS (HEPTH,
OPUPOJHBIM Tra3, yroip), crmnocoObl HMX NepepabOTKM U NPAKTHUYECKOE IMPUMEHEHHE MPOJYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUUCICHUS IO XHUMHYECKUM YpPaBHEHUSM (MAcCCHI,
00bEMa, KOJMMYECTBA HMCXOJHOTO BEIIECTBA WJIM IMPOJIYKTa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WJIK MIPOJYKTOB PEAKIUN);

c()OPMUPOBAHHOCTh YMEHUW BIAJECTh CHCTEMOW 3HAHUM OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIOJIB3YEMBIX B XMMHUU TMPU H3YyUYCHUH BEUIECTB U XUMHUYECKHUX SIBICHUN (HaONIOIEHUE,
U3MEpEeHUe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbIE XMMHYECKHWE 3HAHMUS IS
NPUHATUS pEUIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C BEIIECTBAMU U HX



IPUMEHEHUEM;

cOPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWJIa IIOJIb30BAaHUS XHUMHUYECKOH TMOCYHIOH U
nabopaTOpHBIM 000PYJIOBaHHEM, a Tak)Ke TMpaBHiia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLUHUSMHU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

cOPMHPOBAHHOCTh ~YMEHHH IUIAHUPOBAaTb W  BBIIOJMHATH  XMMUYECKMHA  AKCIIEPUMEHT
(mpeBpalIeHusl OpraHMYeCKUX BEIIECTB NPU HArPEBAaHHUH, TOTYYEHUE ITHICHA U U3YUYEHHUE €ro CBOMCTB,
KaueCTBEHHbIE PEAKIMM OPraHMYEeCKHX BEIIECTB, JeHATypalus OelIKOB MpU HArpeBaHUH, LIBETHHIE
peakiuu 0eJIKOB) B COOTBETCTBUU C MPaBUJIaMU TEXHUKH 0€30MMaCHOCTH MPHU OOpAICHUH C BEIIECTBAMHU
U J1a00paTOpHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3YJIbTaThl XMMHUYECKOTO SKCIIEPUMEHTa B (opme
3allCH ypaBHEHUH COOTBETCTBYIOIIMX peakuii u (OpPMyIMpPOBAaTh BBIBOJABI HA OCHOBE 3THUX
pe3ybTaToB;

cOpPMUPOBAHHOCT, ~YMEHUN  KPUTHUECKH aHAIM3UPOBATh XMMHUYECKYI0  HH(OpMAaIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi HH(opmMaruu, UHTepHeT U Apyrux);

c(hOpPMHUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia YKOJIOTHUECKU IIEIECOO00PA3HOTO MOBEIACHUS B
OBITY U TPYJOBOH JESATENBHOCTH B LIEJSAX COXPAHEHHs] CBOETO 3/I0pPOBbS U OKpPYXAroIIed MPUpPOAHOMN
Cpelbl, OCO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPTaHU3MBI OMPEICNIEHHBIX OPraHHMYECKUX
BEIIECTB, MOHMMAas cMbichn mnokasatens [IJIK, moscHATh Ha mnpuMepax cHnocoObl yMEHBIICHUS H
IPEIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBHS HA OPIraHU3M UEJIOBEKaA,

JUTsE 00YYaIOIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS: YMEHUE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SBIICHUII;

JUIA CJENBIX M CIa0OBHIAIIMX OOYYaIOIIUXCSA: YMEHHE HCIIONB30BaTh pPelbeHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins nis 3anucn xumuueckux Gopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4YecKasi XUMHUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O XHUMHUYECKON COCTaBISAIOINICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBICHUN MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW Ui PEIIeHUs MPAKTHYECKUX 3amad U
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIIOJIATAIOIINE IOHATHS
(XMMUYECKHIl IEMEHT, aTOM, U30TOIl, S-, p-, d- JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, MOJb,
MOJISIPHBIA 00BEM, BAJICHTHOCTH, JJICKTPOOTPUIATEIHLHOCTh, CTENEHb OKHCICHUS, XUMHUYECKasi CBS3hb
(koBasleHTHAs, UOHHAS, METAIUTUYECKas, BOAOPOIHAS), KPUCTALTUIECKAs] PEMIETKA, TUIIBI XUMHUYECKUX
peakiui, pacTBOp, AINEKTPOJUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJUTHYECKAS] JUCCOLMALMS, OKUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS
ANEKTPOJIUTUYECKON auccouuanuu, nepuomuuyeckuit 3akoH [l WM. MengeneeBa, 3aKOH COXpaHEHUS
MacChbl BEHIECTB, 3aKOH COXpaHEHUsT W TMPEBpAlICHUS HHEPrUM TMPU XUMUYECKUX peaKLUsXx),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUsA, JIEXKallhMe B OCHOBE
NOHUMAHUS MPUYUHHOCTH U CHCTEMHOCTH XHUMHYECKHX SBJICHHUH, (DAKTOJIOTMUECKUE CBEACHUS O
CBOICTBAxX, COCTaBe, MOJTYYCHUH U OE30MaCHOM HCIIOIh30BAHUM BKHEUIINX HEOPTAaHMUYECKUX BEIIECTB
B OBITY U MIPAKTUYECKON JACITETbHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUN BBISBISTH XapaKTepHbIE MPHU3HAKUA MOHITHM, yCTaHAaBIUBATh HX
B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS MIPU ONMCAHUHA HEOPTAaHMYECKUX BEIECTB U UX
IIPEBPALLCHU;

c(OpPMHUPOBAHHOCTh YMEHUH HCIIONIH30BATh XUMHUYECKYIO CHMBOJIUKY JJII COCTaBIEHUS (POpMyI
BCIIECTB M YpPaBHCHUN XUMHUYECKUX peakmuii, cucrtematudeckyro HoMmeHkIaTypy (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUSI OTJEJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIi Ta3, YIIIEKUCIbIi ra3, aMMHuax,



raméHasi U3BeCTh, HeTallEHasl U3BECTh, TUTHEBASI COJA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh yYMEHHI OIpENesaTh BaJCHTHOCTh W CTENEHb OKHUCICHUS XUMUYECKUX
JJIEMEHTOB B COEIMHEHHUSAX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBsI3U (KOBaJIEHTHAs, MOHHAafi,
MeTaJlJIN4ecKasi, BOAOPOIHAs) B COCIUHEHUAX, TUIl KPUCTAJUTMYECKOIN PEmIETKH KOHKPETHOTO BEIECTBa
(aToMHasi, MOJICKYJISIpHAsl, HWOHHAs, MeETAIIMYecKasl), XapakTep Cpeabl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCIUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUIN YyCTaHABIMBATh NMPUHAAIEKHOCTh HEOPTaHUYECKUX BEUIECTB MO MX
COCTaBYy K ONpeNeNEHHOMY KiacCy/TpyIie COeAMHEHUH (ITPOCThIe BEIECTBA — METAUIbl U HEMETaJlIbl,
OKCHJIbl, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICT mepuoandeckoro 3akona JI. . MenneneeBa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBbSICHUTEIbHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
sanemeHToB 1-4 mepuonoB Ilepmoanueckoil cucrembl xumuueckux sneMeHtoB JI. M. Menneneesa,
UCTIONB3Ysl TOHATUS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPreTHMYECKHE YPOBHH», OOBSCHATDH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHMX JJIEMEHTOB M MX COEIMHEHUH IO NEpHoJaM M
rpynnam [lepronnueckoit cuctembl Xumudeckux 3meMeHToB 1. 1. Menneneena;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHHE T€HETUYECKOW CBS3HU
MEXJYy HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIBIO YpPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKIuii;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMUIECKIE PEAKIIUH 10 PA3IMYHBIM MTPU3HAKAM
(uMCy W COCTaBy pearupyrolluX BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuu, U3MEHEHHIO CTeHeHen
OKHCJICHUS JIEMEHTOB, 0OpaTUMOCTH PEAKIUH, YHaCTUIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBISATh YpPAaBHEHHUS pPEAKUUH pa3W4YHBIX THUIIOB, MOJHBIE U
COKpaIIEHHBIC YpaBHEHUS pEaKlUii MOHHOTO OOMEHA, YUHMTHIBAsI YCIOBHS, IIPU KOTOPBIX ITH PEAKIIUU
UIYyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUI TNPOBOIUTH pEaKUWH, MOATBEPHKAAIOIINE KadeCTBEHHBIN COCTaB
Pa3JIMYHBIX HEOPraHWYECKHX BELIECTB, PACMO3HABATHh OMNBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH PaCKPBIBATH CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;

c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM peakuuud OT
pa3sTUYHBIX (AKTOPOB; XapaKTep CMEIICHHUsS XMMHYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
Bo3eiicTBus (nmpunHnum Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepH30BaThb XUMHUYECKHE IPOIIECCHl, JIeKallue B OCHOBE
MPOMBIIIIEHHOTO MOJyYEHUsI CEPHOI KUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTH MPEACTABICHUIN
00 00X HAYyYHBIX TPUHIIUIIAX U YKOJIOTHYECKUX MPOoOIeMax XUMUUECKOTO MPOU3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIICHUS C HWCIOJB30BAHHEM MOHATHS «MaccoBas
JIOJIsl BEILECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMHUYECKUX PEaKIUAX, MAaccChl
BellecTBa WK 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO W3
YYaCTBYIONIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpaHEHUs
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOJAaTh TMpaBWia TIOJIb30BAHUA XUMHUYECKOH TIOCYJI0N W
nabopaTOpHBIM 000PYJIOBaHWEM, a TakK)Ke TMpaBHiia OOpaIlleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI TUIAHHUPOBATH W BBIMIOJIHATH XUMUYECKUHN IKCIIEPUMEHT (pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aToOpa, ONPEIEICHUE CpPeabl pPacTBOPOB BEIIECTB C
MOMOIUIbI0 YHUBEPCATbHOTO WHIMKATOpA, BIMSHHUE PAa3IMYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOM



peakIiy, peakuy HOHHOIO OOMEHa, KaueCTBEHHBbIC peaKkIMH Ha cynbdar-, kapOOHAT- M XJIOPHJI-
AQHMOHBI, Ha KAaTHOH AaMMOHHMs, pEIICHHE SKCIEPUMEHTAIbHBIX 3aJad Mo TemMaM «MeTabs Hu
«HemeTamib») B COOTBETCTBUM C IIPABUIAMU TEXHUKHM O€30IaCHOCTH MPHU OOPALEHUH C BEIECTBAMU U
71a00paTOpPHBIM 00OpPYIOBaHUEM, MPEACTABIIATh PE3yJbTaThl XUMHYECKOTO SKCIEpPUMEHTa B (opMme
3allCH  ypaBHEHUH COOTBETCTBYIOIIMX peakuii u (OpPMyIMpPOBAaTh BBIBOJABI HA OCHOBE 3THUX
pe3yIbTaToB;

COPMHPOBAHHOCTh ~ YMEHMM  KPUTHYECKM AHAJIU3UPOBAaTh XUMHMUYECKYI0  HH(OpMALHIO,
HOJy4aeMy0 U3 pa3HbIX HCTOUHHKOB (CpeACTBAa MacCOBOM KOMMYHHMKAIMH, IHTEpHET U IpyTux);

c(OpPMUPOBAHHOCTh YMEHHH COONIOAATH MpaBUiia YKOJIOTHUYECKU IIEIIECOO0PA3HOTO MOBEIACHUS B
OBITY W TPYJOBOH NEATETBPHOCTH B LIEISIX COXPAHEHHsS CBOETO 3[I0POBbS M OKpY’KalOIIeH MPUPOAHOM
Cpelibl, 0CO3HaBaTh ONACHOCTh BO3JEHCTBMS HA JKUBbIE OPTaHU3MBbI ONPENEIEHHBIX BEILECTB, MOHUMAs
cmbicst nokaszarens [I/JIK, moscHATe Ha mpuMepax CrHocoObl YMEHBIIEHUS M IPEJOTBPALLCHHUS HUX
BPEIHOI'0 BO3/ICHCTBHS HAa OPraHU3M UEJIOBEKa;

JUIs 00YYaroIuXCcsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsI: YMEHUE MPUMEHSATH 3HAaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHI;

JUIA CJENBIX M cAa0OBUIAIIMX OOYYalOIUXCA: YMEHHE MCIOJb30BaTh pPelbe(HO-TOUECUHYIO
cucremy o0o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Hanvenopanne KomuuectBo OCHOBHBIE BUABI AE€ITEILHOCTHA
- A3TICIIOR 1 TeM [IporpammHoOe conepkanue aanln
n/m pasi 4acoB o0yuarommxcs

y4eOHOTro mpeaMera

Pa3nen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM

XUMHH

1.1

IIpenmer
OPTraHUYEeCKOU XUMHH.
Teopus crpoeHus
OpraHUYECKUX
COEMHEHU I

A.M. byrneposa

3

[IpenMeTt opraHM4eCKO XUMHM:

€€ BO3HUKHOBEHUE, pa3BUTUE U
3HAUYECHHE B MTOJTYYEHUN HOBBIX BEIIECTB
U MaTepuanioB. Teopus cTpoeHUs
OPraHUYECKUX COEUHEHHI

A.M. bytnepoBa, €€ OCHOBHBIE
nosioskeHus. CTpyKTypHbIe (hOpMYIIbI
OpraHMYecKUXx BemecTs. ['omomnorus,
U30MepUs. XUMHUYECKAS CBSA3b

B OpPraHUYECKUX COCUHEHUSX: KPATHbIE
CBA3H, G- U TT-CBSI3H.

[IpencraBnenue o knaccupuKauu
oprannyeckux emects. HomeHnknarypa
OPraHUYECKUX COETUHEHHI
(cucremaTnyueckasi) ¥ TpUBHUAJIbHBIE
Ha3BaHMS BAKHEUIINX MTPEACTABUTENCH
KJIACCOB OPTaHMYECKUX BEILIECTB.

JKCnepuMeHTATbHbIE METOIbI
H3Yy4YeHHs BellleCTB U UX NMpeBpAllleHHIi:

PackppIiBaTh CMBICT U3y4aeMbIX
MOHSTUN (BBISIBIATH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABIIUBAThH UX
B3aMMOCBS3b.

[IpuMeHSTH MONOKESHHS TEOPUHU
CTPOCHUS OPraHUYECKUX BEIIECTB

A. M. BytnepoBa aiist 00bSICHEHUS
3aBUCHUMOCTH CBOWMCTB BEIIECTB OT UX
COCTaBa M CTPOCHUHL.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIHKY
JUISL COCTABIICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamEéHHo) hopMyJT OpPraHUIECKUX
BEIECTB.

Onpenenars BUIbl XUMUYECKOU CBSI3HU
(omuHapHBIE, KPATHBIE) B OPTaHUYECKUX
COCTUHEHUSX.

PackpsiBaTh posib OPraHMYECKON XUMUU
B IIPUPO/JIE, XapAKTEPU30BaTh €€




® J[eMOHCTpauuu: 3HA4YCHHUEC B )KM3HH YCJIOBCKA,
— 03HaKOMJIEGHHE ¢ o0pasiamu opranudeckux | [WHIIOCTPHPOBATDH CBS3L € IPYTUMH
BEILECTB M MaTepPUalaMMHa X OCHOBE; HaykaMH.
HabmoaTe 1 OnuckIBaTh JEMOHCTPAIMOHHBIE
— OIIBITHI IO MPEBPALIEHUIO
OIBITHI; MPOBOJAUTHHU ONKCHIBATH
OpraHWYECKUX BEIIECTB [IPU HArPEBAHUU
71a00paTOPHBIE OMBITHI U MPAKTUYECKUE
(mnaBieHue, oOyrJIMBaHUE U TOPEHHUE).
paboTsl
® JlaGopaTopHBIC OTBITHI:
— MOJIEIUPOBAHUE MOJIEKYJT
OpPraHWYECKHX BEIIECTB
Hroro no pazneny 3
Pa3nen 2. YrueBoaopoasl
2.1 | llpenenbHbie 2 AJKaHBI: COCTaB U CTPOCHHUE, PackpbiBaTh CMBICH N3y4aeMbIX MOHITHI
YTJIEBOAOPOABI — TOMOJIOTUYECKHH psasl. MeTaH u 3TaH — (BBISIBIISITH X XapaKTEPHBICTIPU3HAKH ),
AJIKaHbI MpOCTENIINE MPEACTABUTENH AJIKAHOB! YCTaHABIUBATh UX B3aUMOCBSI3b,
COCTaB, XMMHUYECKOE CTPOCHHE, (PU3HUECKUE HCII0JIb30BaTh COOTBETCTBYIOLIUE TTOHITHUS
U XUMUYECKHE CBOMCTBA (peakinu IIPU OIIMCAaHHUU COCTAaBa, CTPOCHUS U
3aMEIICHHs M TOPEHMS ), HAX0XK/ICHHUE B IIPEBPAILCHUI OPraHNYECKUX
IPUPOJE, MOTyUYECHHE U COCIMHEHUII.
pUMEHEHUE Hcnonb30BaTh XUMUYECKYO CUMBOJIMKY AJIS
COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
a3BEPHYTOMN
22 HereI[eJIBHHe 6 AJIKeHBI: cOCTaB U CTpOCHHEC, (p p __y L
. . COKpam¢HHoM ) GopMyJT OpraHuIeCKUX
YIJIEBOJAOPO/IBL: TOMOJIOTUYECKHH psall. DTUIIEH —
N BEIIIECTB.
AJIKEHBI, aJTIKaIUEHBI, MPOCTEUIINNA TPEIACTABUTEND AIKEHOB: v m
CTaHABJIMBATh IPUHAJJIEKHOCTh
AIKUHBI COCTaB, XUMHUYECKOE CTPOCHUE, PU3HICCKUE pHHa
. BEILECTB K OMPEICIEHHOMY KJIacc
U XMMUYECKHE CBOMCTBA (peaklnu m peld y y
TUAPUPOBAHUS,
raJOreHUPOBAHUS, TUAPATALINH,




OKHCJIEHHS U TTOJIMMEPHU3aLIIN )
HaXO0XJIEHUE B IPUPOAE, NIOJIyUYEHUE U
IIPUMEHEHHE.

Ankanuensl: Oytanuen-1,3 u
MeTunoyTaauen-1,3, xumuyeckoe
CTPOECHHE, PEAKLIMs TOJIMMEPH3ALINH,
IPUMEHEHHE (JUIsl CHHTE3a IPUPOJHOTO U
CUHTETHYECKOTO

Kay4dyKa M PE3UHBI).

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
TOMOJIOTMUECKUN psil. ALETUIIEH —
IIPOCTEUIINHN NTPEACTAaBUTEND AIIKUHOB!
COCTaB, XUMHUYECKOE CTPOCHHE, (PU3UIECKUE
UXMMHUYECKHE CBOUCTBA (peakluu
TUIPUPOBAHNUS, TAJIOTEHUPOBAHUS,
THJIpaTalii TOPEHNUs ), HaXO0XKICHHUE

B IIPUPO/IE, TOJIyYEHHUE U IPUMEHEHHE
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ApomMaruueckue
YIIJIEBOAOPOIBI

ApeHbl: 6EH30J1 U TOJIYOJI, COCTaB,
XHUMHYECKOE CTPOCHUE MOJICKYJI,
du3nvecKrue 1 XMMUYECKHE CBOMCTBA
(peaxuu raTOreHUPOBAHUS U
HUTPOBAHUS), TOTyYCHHE

U IpuMeHeHune. Biusaue 6ensona

Ha OPraHU3M 4YeloBeka. [ eHeTHIecKascBsI3b

YTJIEBOJOPOIOB

YIJIEBOJOPOAOB 10 COCTABY U
CTPOEHMUIO, HA3bIBATh UX

0 CHCTEMAaTUYECKOH HOMEHKIIATYPE;
MPUBOAUTH TPUBHAJIbHBIC HA3BaHUS
OTJIENBbHBIX MPEJCTaBUTEIICH
YTJIEBOJIOPOIOB.

Onpenenars BUJIbl XUMUYECKON CBSI3UB
MOJIEKYJIax yriIeBOAOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTb
PEaKIIMOHHON CITOCOOHOCTH
YIJIEBOJOPOAOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepus3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEHUE, QU3NUYECKUE H XUMUIECKHE
CBOICTBA, BAXKHEHIIINE CIIOCOOEI
MOJIyYEHUS] TUITUYHBIX MIPEICTaBUTENEH
Pa3JIMYHBIX KJIACCOBYTJIEBOIOPOIOB
(MeTaHa, 9TaHa, dTUJICHA, allCTHIICHA,
Oyraauena -1,3,0eH307a, TOJIyoa).
BBISIBISTE TEHETUUECKYIO CBSI3b MEXKITY
YIJIEBOJOPOJaMH U TIOATBEPKIAATh €&
HaJIM4Ke YPaBHCHUSIMU COOTBETCTBYIOIINX
XHUMHYECKHAX

PEaKLHii C UCITIOTIb30BAaHUEM

CTPYKTYPHBIX (OpPMYII.
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[IpuponHbIE HCTOUHUKHU
YTJIEBOIOPOAOB U UX
nepepaboTka

[Ipupoaustii ra3. [lonyTHbie HETAHBIETA3HI.
Hedts u e€ npoucxoxaenue.

Crnioco0nI iepepaboTku HEPTH: TIepEToOHKa,
KPEKHUHT (TEePMUYCCKUN, KATATUTUUECKHMN ).
[TponykTel mepepaboTku HePTH, UX
MPUMEHEHHEB IPOMBILIUIEHHOCTH U B OBITY.
KameHHbII yroJib U NIPOAYKTHI €70
nepepadoTKH.

IKCcnepUMEHTATbHbIE METO/IbI

HU3yYeHUsI BellecTB

U UX NIPpeBPALlleHNI

® J[eMOHCTpauuu:

— kosuiekuun «Hed1b» u «YTomamy;

— BugeodparmenT «Bynkanuzanus
PE3UHBDY.

® JlaGopaTopHBIC OIBITHI:
— Ka4eCTBEHHOE ONpECIICHIE yIiIepoIan
BOJIOPOJIa B OPTaHMYECKUX BEIECTBAX;

— O3HAKOMJICHHE C 00pa3iamMu
MJIACTMACC, KAyYyKOB U PE3UHBI;

— MOJIETMPOBAHUE MOJIEKYII
YTJIEBOIOPOAOB U
raJIOr€HONPOU3BOHBIX.

® [IpakTuyeckue pabOTHI:

No 1. TlonyyeHue 3TUICeHA U U3yYEHUE
€ro CBOMCTB.

XapakTepru3oBaTb UCTOYHUKHU
YTIEBOIOPOAHOTO CBHIPhs (HE(PTH, MPUPOTHBII
ras, yroiib), CnocoObl ux rnepepaboTKu u
MPAKTUIECKOE IPUMEHEHHUE TIOTYyYaeMbIX
mpOoAyKTOB. MICIIONB30BaTh €CTECTBEHHO-
HAYYHBIC METO/IbI TIO3HAHUS — MIPOBEACHHUE,
HAOII0/IEHUE ¥ OMTUCAHNE XUMUIECKOTO
DKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI U
MpaKTUYECKHUE paboTHI).

CriemoBaTh mpaBwiiaM O€30MaCHOM

paboTsl B mabopaTopuu

IIPU UCTIOJIB30BAHUN XMMHUYECKOM MOCY bl U
000py0BaHus, a TAKXKE MpaBUIIaM
oOpallieHus ¢ BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU BBITIOJTHEHUS 1a00PaTOPHBIX
OTIBITOB UIIPAKTHUECKUX pabOT MO
MOJTyYEHUIO0 UU3YUECHUIO OPTraHNYeCKUX
BEIIIECTB.

[IpencraBasTh pe3ybTaThl

IKCIIEPUMEHTa B (hOpMe 3alncy ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUIH J1e7aTh BHIBOIbI
Ha MX OCHOBE.

[TpoBOIUTH BEIYHCIICHUS

TUTSL OTIPEICIICHUS MOJICKYIISIPHON (POPMYITBI
OpPTaHMYECKOTO BEIIECTBA, 10 YPAaBHEHUIO
XUMHUYECKOW PEAKIUH.




® PacuérHrle 3agauu:

— OIpeeIICHUE MOJIEKYIISIPHOU
(opMyIIBI OPraHUYECKOT O BEIIECTBAIIO
MacCCOBBIM J0JISIM aTOMOB XMMUYECKUX
JJIEMEHTOB;

— pPacu€Thl 10 YPABHEHUIO XUMHUYECKOU

peaxiuu

CaMocCTOATENBHO MIJIaHUPOBATh U
OCYILECTBIIATH CBOO II03HABATEIbHYIO
JeATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTHe B IpyHIoBOi yueOHOH
JeATEIbHOCTH

Nroro no pazneny
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Pasznen 3. Kuciopoacoaep:xammue

OpraHn4eCKue COCANHCHUA

3.1

Cnuptel. Genon

3

[IpenenpHbIE OAHOATOMHBIE CITUPTHI:
METAHOJI U ATAHOJI, XUMHUUYECKOE CTPOCHUE,
duznUecCKre U XUMHYECKUECBONCTBA
(peakuuu ¢ aKTUBHBIMH METaJLJIaMH,
rajioreHoBOJI0pOJiaMu, TOpEHue),
npuMeHeHue. BogopoaHas cBs3b.
dusznonornyeckoe IeUCTBUE METaHOIa U
ATaHOJIa HA OPTaHU3M YEJIOBEKA.
MHOroaroMHbI€ CIUPTHL: ATHUICHTITUKOIBI
TJIALEPUH, XUMUYECKOE CTPOCHHE, (PU3HUECKUe
1 XMMUYECKHE CBOMCTBA (B3aUMOICHCTBHUE CO
IIEJIOYHBIMH METaJUIaMH, KadeCTBEHHAas
peaxkuus

Ha MHOTOATOMHBIE CITUPTHI).
duznonorndeckoe 1eCTBUE

Ha OpraHn3M 4YCJIOBCKaA. HpI/IMeHeHI/IG

TIMICpruHa U STUIICHIJIUKOJIA.

PackpbIBaTh CMBICIT H3y4a€MbIX TOHATHI
(BBISBIISTH UX XapaKTEPHBICTIPU3HAKH),
YCTaHaBJIMBATh UX B3aUMOCBA3b,
HCIIOJI30BATh COOTBCTCTBYIOIINUC ITOHATUSA
IIpU OIMMUCAHUHN COCTaBa, CTPOCHUA U
MPEBPAILICHUN OPraHUYECKUX

COEMHECHU M.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUA MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH,

COKpam¢HHoM ) GopMyJT OpraHUIECKIX
BEIIIECTB.

YcranaBiauBaThb MPUHAAJIC)KHOCTH BCUICCTB
K OIpeIeICHHOMY KJIacCy MO COCTaBy U
CTPOCHUIO, HA3bIBATH UXIIO
CUCTEeMAaTUUYECKON HOMEHKJIATYPE;

IMPUBOAUTH TPUBHUAJIBHBIC HA3BAHUS




®enoi. CTpoeHHEe MOJIEKYIIbI, (PU3UYECKHe
¥ XUMUYECKHUe CBOICTBad)eHoMa.
TokcnynocTs henomna, ero
¢du3noIOrHUecKOe ACUCTBHE

Ha OpraHu3M uesnoBeka. [Ipumenenue
dbenoma
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Anpaeruasl. KapooHOBBIE
KHCIOTHL CIIOXKHBIE (PHPHI

Anbneruasl: GopManbAErul U aleTalbIeTu,
XMUMHYECKOE CTPOEHHE, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA (PEAKIIMH OKUCIIEHUS U
BOCCTaHOBJIEHH,KaYeCTBEHHBIE PEAKLIUN),
HOJy4YEeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE ITPENIETbHBIE

KapOOHOBBIE KMCIIOTBI: YKCYCHasI

KHCJIOTa, XUMHUYECKOE CTPOCHHUE,

bu3nYecKre U XMMUYECKHE CBOMCTBa (00mne
CBOWCTBA KUCIIOT, peakius 3Tepudukanun),
nojy4eHue u npumenenue. CTeapuHoBas u
OJICMHOBASIKUCIIOTHI KaK MPEICTaBUTENH
BBICIINX

KapOOHOBBIX KMCIOT. Mblja Kak COJIH
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE
NICUCTBUE.

CrnoxHnble 3(UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KMCIIOT. ['uponus

CJIOKHBIX 3¢upoB. XKupbl kak

OT/IENIbHBIX MTPEACTaBUTENCH
KUCJIOPOACOAEPKALINX COCTUHEHUN.
XapakTepus3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEHUE, QU3NYECKUE H XUMUIECKIE
CBOMCTBA, BAXKHEUIIINE CITOCOOBI TTOJTYICHUS
TUMMYHBIX MPEJCTABUTEIIEH Pa3TMIHBIX
KJIACCOB KHCIIOPOJICOACPKAIINX COSAMHEHUIN
(MeTaHoIa, ATaHOJA, TIUIIEpUHA, ()eHOoa,
dbopmanberuaa, aeTaabaeruaa, yKCyCHOM
KHCJIOTHI, TJIFOKO3bI, CaXapo3bl, Kpaxmalia,
IIEJUTIOJIO3BI); BBISIBJISATH T€HETUUYECKYIO
CBSI3b M@y HUMU U TIOJITBEPKAATH €€
HaJM4Kle YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHYECCKHX

pEaKIUI ¢ UCTIOTB30BaHUEM

CTPYKTYPHBIX (OpMYII.

OmmceiBaTh  COCTaB, XHUMHUYECKOC
CTPOCHHE ¥ TPUMEHEHUE >KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHHUE

JUTS1 )KA3HEACSITEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMMAaCHOCTEL BO3JACHCTBUS Ha
JKUBBIE OpPTaHU3MBI OTIPEICTIEHHBIX
OpPTaHWYECKUX BEIIECTB, MOSICHATH

Ha MIPUMEPax CrocoObl yMEHbILICHUS




MIPOM3BOIHBIE TIUIEPHUHA U BBICILIUX
KapOOHOBBIX KUCIIOT. [ MIpOIN3 )KUPOB
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VYrneBoanl

VYrneBosl: cocTaB, Kiaccupuxanus
YIJIEBOJOB (MOHO-, M- ¥ TIOJIUCAXAPU/IbI).
I'mroko3a — mpocTenimii MOHOCaXapu:
0COOEHHOCTH CTPOSHHS MOJIEKYJIBI,
buznyeckue U XMMHYECKHEe CBOMCTBA
TJTFOKO3BI (B3aMMOJICHCTBHE

¢ ruapokcugom meau(Il), okucnenue
aMMHa4YHBIM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUETITIOKO3bI),
HaX0XJIeHHE B IPUPO/JIE, MPUMEHEHUE
[IIOKO3bI, OMOJI0THYECKas poJib B
KU3HEJEATEIIbHOCTH OpraHu3Ma 4eJIoBeKa.
®oTtocuHTe3. PPYKTO3a KAaK U30MEP TIIFOKO3BI.
Caxapo3za — npeACTaBUTENb AUCAXapUIOB,
TUIPOJIN3 CaXxapo3bl, HAXOXKACHUE B IPUPOJE U
npuMeHeHne. Kpaxman u nesmnono3a Kak
MPUPOJIHBIC TOJIMMEPBL: CTPOSHUE KpaxMana u
[EJUTIONO03bI, GU3NYECKUE U XUMHUYECKUE
CBOICTBa Kpaxmaiia (TUAPOIIN3,

Ka4eCTBEHHAsI PEAKIIUs C HOJIOM).
JKCNepUMeHTA/IbHbIE METO/IbI

H3Yy4YeHHs BellleCTB U UX NMpeBpAallleHHIi:

U TIPEIOTBPAIIICHUS UX BPETHOTO BO3/ICHCTBUS
Ha OpraHu3M uenoBeka. Mcnonp3oBath
€CTECTBEHHO-HaY4YHbIE METO/IbI TO3HAHUS —
MpoBeJcHNE, HA0II0IEHNE U ONMCaHue
XUMHYECKOTO IKCTIEpUMEHTa (J1TabopaTopHbIE
OTIBITHI UTMPAKTUIECKHE PAOOTHI).

CrnenmoBaTh mpaBuiiaM 0€30TaCHOM

paboTsl B mabopaTopuu

IIPH UCTIOJIb30BAHUN XUMHUYECKOM MOCY bl U
000pyIOBaHus, a TAKXKE MIPABUIIAM
oOpailieHus ¢ BeeCTBaMHU B COOTBETCTBHH C
WHCTPYKIHUSMHU BBITIOTHEHHS JIA0OPaTOPHBIX
OTIBITOB M MPAKTUYECKUX paboT MO
MOJTyYEHUIOU U3YICHUIO OPTaHMYECKHUX
BEIIIECTB.

[IpencraBasTh pe3ybTaThl

IKCIIEPUMEHTa B (hOpMe 3aMncy ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUNU JIeTIaTh BBIBOIBI
Ha MX OCHOBE.

[TpoBOIUTH BEIYHCIICHUS

JUTSL ONIPEICIICHUS MOJIEKYJISIPHOM (POPMYJIBI
OpPraHUYECKOTO BEIIECTBA, 10 YPAaBHEHUIO
XUMHYECKON peakuu.CaMOoCTOATEIbHO
TUTAHUPOBATH U

OCYIIECTBIISITH CBOIO TIO3HABATEIHLHYIO
NEeSTENIbHOCTD; MPUHUMATh aKTHBHOE




® JIaGopaTOpHBIE OIBITHI:
— TOpPEHHE CITUPTOB;

— B3aMMOJICHCTBHE TIIMIIEPHHAC
ruapokcuaoM meau(Il);

— Ka4eCTBEHHBIC PEAKIIIH AITbICTHIOB
(OKHCIIeHNEe aMMHUAYHBIM PACTBOPOM OKCHJIa
cepebpa u ruaporcuaom meau(Il));

— B3aUMO/ICHCTBHUE Kpaxmalia C HOJI0M.

® [IpakTuyeckue pabOTHI:
Ne 2. CBolicTBa pacTBOpa YKCyCHOU
KHCIIOTBHI.

® PacuérHrle 3agauu:

— OIpeieNieHne MOJIEKYIIIPHON (hOPMYITbI
OpPTraHUYECKOTO BEIIECTBANIO MACCOBBIM
J0JIIM aTOMOB XUMHWUYCCKUX 3JICMCHTOB U
o Macce(00bemMy) MPOTYKTOB CTOPaHUS;

— pacuéThl IO YPaBHEHUIO XMMHUYECKOMN

ydacTHe B TPYIIOBON yueOHOH
JeATEIbHOCTH

peakuuu
Wroro no pazneny 13
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4.1 | AMHHBI. 3 AMUHBI: METWUJIAMUH — IPOCTEHIITNIA PackpbIBaTh CMBICIT H3y4a€MbIX TOHATHI
AMMHOKHCIIOTBI. MpPEACTaBUTEb aMUHOB: COCTAB, (BBISIBIIATH UX XapaKTEPHBICTIPU3HAKK ),
benku XUMHUYECKOe CTpoeHue, pu3ndeckue u yCTaHABIUBATh UX

XUMUYECKHE CBOMCTBA (peakuu

B3aMOCBA3b, UCITOJIB30BATh




C KUCJIOTAaMH U TOPEHUS), HAXOXKACHUEB
npupose. AMUHOKHUCIIOTBI Kak
am(oTepHbIe OPraHUYECKUE COSTUHEHUS.
Du3nyecKue 1 XUMHYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha MpUMepE TIIUINHA).
buonornueckoe 3HaueHNE AMUHOKHUCIIOT.
CuHTE3 NIENTUIOB.

benku kak mpupoHbIe TOTUMEPHI.
[lepBuuHasi, BTOpUYHAas U TPETUYHAS
CTPYKTypa 0eKoB. XMMUYECKHUE CBOMCTBA
OeNIKOB: TUAPOIIN3, AeHATypaLus,
KaueCTBCHHBIE PEaKIIMUHA OCIKH.
JKCnepuMeHTATbHbIE METOIbI
H3YyYeHHs BellleCTB M X MpeBpaLeHHii:

® J[eMOHCTpaLuu:
— JeHaTypauus OelIKOB IpU HarpeBaHUH;

— I[BETHBIC peaKINK OCIIKOB

COOTBETCTBYIOIINE MOHATHUS
P OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPraHNYECKUX

COEMHECHU M.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaméHHoM ) GopMysT OpraHuIeCKIX
BEIIIECTB.

OnpenensiTb MNPUHAAJICKHOCTh BELIECTB K
ONpEeNIeJICHHOMY KJIacCy IO COCTaBy H
CTPOEHUIO, Ha3bIBaTh UX

M0 CUCTEMaTU4YeCKO HOMEHKJIIaType;
MPUBOUTH TPUBUATHHBIC HA3BAHUS
OTJIeNbHBIX MPEICTaBUTENCH.
XapakTepus3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEHUE, QU3NUYECKUE H XUMUIECKIE
CBOICTBA, BAXKHEHIIINE CIIOCOOEI

MOJIyYEHUS] TUTMYHBIX MIPEICTaBUTENIEH
a30TCOJIEPKALLUX COEAUHEHUI

(MeTHIIaMKHa, TIIUIUHA,0CIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBa OENIKOB; MOSICHATHHA TPUMeEpPax
3HaUYCHHE OETKOB

JUIsl OpraHu3Ma 4eJioBeKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI T03HaHUsI — HAOII01aTh U
OIUCBIBATh JEMOHCTPALMOHHBIN
JKCIIEPUMEHT.

CaMoCTOATENBHO MJIaHUPOBATh U
OCYILIECTBIIATh CBOIO MIO3HABATEIBHYIO
JESATCIIBHOCTD; IPUHUMATh AKTUBHOE
ydacTHe B IpyHIoBOi yueOHOH
JeATEIbHOCTH

Nroro no pazneny 3
Pasned. S. BeicokoMOJIeKy I pHbIE COeAUHEHHU S
5.1 | IlnacTmaccsL. 2 OCHOBHBIE TIOHATHUS XUMHH Brnaners u3y4aeMbIMU XUMHUYECKUMU

Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,CTETICHb
MOJIMMEPU3AINH, CPETHSS MOJIEKYJIISIpHAS
macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN —
MOJIMMEpHU3aLUsT 1

MOJIMKOHICHCALIHSL.

[MnacTmacch! (MOAUATUTIEH,

MOJIUTIPOTTMIICH, TTOTUBUHUIIXJIOPHI,
nosauctuposn). HarypanpHelii n
CHHTETHYECKHE Kayuyku (OyTaaneHOBBIH,
XJIOPOTIPEHOBBIN U U30MPEHOBBIN ). BostokHa:
HaTypaJIbHBIE(XJIOTOK, IIEPCTh, MIEINK),

HCKYCCTBCHHBIC (aI_IGTaTHOG BOJIOKHO,

TIOHSATHUSIMH: PACKPBIBATh CMBICI U3y4aeMbIX
TOHATUI U IPUMEHSTH STHITOHITHS TIPU
OIMCAaHWH COCTaBa U CTPOCHUS
BBICOKOMOJICKYJIIPHBIX OPTaHUYECKHIX
BEIIIECTB,

TSl OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIHKY IS
COCTaBIICHUS CTPYKTYPHBIX ()OPMYIIBEIIECTB U
YpaBHEHUU peaKkuid MOJMMEPU3ALINKT 1
TIOJTMKOHICHCAITUH.

OnwuceIBaTh COCTaB, CTPOSHUE, OCHOBHBIE
CBOWCTBA Kay4yKoB, Haubosee
pactpocTpaHEHHBIX BUIOBILUIACTMACC,
BOJIOKOH; TIPUMECHEHHUE




BHCKO03a), CHHTETUYECKHE (KAaIIPOH U

JIaBCaH).

IKCNepUMEHTAJIbHbIE METO/IbI

H3Yy4YeHHs BellleCTB H HX NPeBPALeHHI:

® J[emMOHCTpanuu:

— O3HAKOMJIEHHE C 00pa3liaMy IPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH,IIJIaCTMACC,

Kay4JyKOB

B pa3iIu4HbIX oTpacisax. Mcnonas3oBars
CCTCCTBCHHO-HAYUYHBICMCTOAbI TIO3HAHUS —
Ha6JIIOI[aTI> U OIIHUCHhIBATh
J€EMOHCTPALIMOHHBIN

DKCIIEPUMEHT

Nroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME
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11 KJIACC

Ne Hanveroane KonugectBo OCHOBHBIE BUJIBI I€ATEITBHOCTH
- 437167108 ¥ TeM [IporpammHoOe conepkanue aantn
o\ pasa 4acoB o0y4aronmxcs
y4eOHOTo mpeaMera
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMHHU

1.1

CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cCucreMa XuMHMUYCCKUX
DJICMCHTOB

J.. MenneneeBa

3

Xummnueckuii dmement. Atom. CocraB
aToMa, U30TOIbL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUe yPOBHH,
MOAYPOBHU. ATOMHBIC OPOUTAIIH,

s-, p-, d-, f-anemenTsl. Oco0eHHOCTH
pacrpeesieHust 31eKTPOHOB

110 Op6HTa.H}IM B aTOMax MaJIbIX U
OOJIBIINX MEPUOI0B. DICKTPOHHAS
KOH(UTYypaIus aTOMOB.
[Tepuoauueckuii 3aKOH U
Hepnonnqecxaﬂ CUCTEMA XUMHUYCCKUX
anemenToB . . Menaeneena. CBsizb
MePUOIMYECKOTO 3aKOHA U
[Tepuoauueckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpHUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBONCTB XMMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
M CJIOXKHBIX BCIICCTB I10 I‘pyHHaM nu

nepuoaam. 3HadeHUe NnepuoanICCKOro
3aKOHa U CUCTEMBI XUMHUYCCKUX

PackpsiBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBIISATH UX XapaKTEPHbBIC
IIPU3HAKN), yCTAHABINBATh UX
B3aUMOCBSI3b.

PackpsIBaTh CMBICI IEPUOUYECKOTO
3akoHa J. I. MenaeneeBa u
JIEMOHCTPHUPOBATH €TI0

CUCTEMATU3UPYIOLLYIO,
OOBSICHUTENBHYIO U TPOrHOCTUYECKYIO

GyHKIHH.

XapakTepu30BaTh JIEKTPOHHOE
CTpOEHHE aTOMOB XUMUYECKUX
3JIEMEHTOB 1—4 nepro10B, UCOJIb3YS
MOHSTHUS S-, p-, d-2TIEKTPOHHBIE
opOUTaNu, SHEPreTHYECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX COETMHEHUN

10 MEePUOJIaM U Tpymnnam
[Ieproanueckoi cCuCTEMbI

. 1. MenneneeBa




anemeHToB /.M. MenneneeBan

Pa3BUTUHU HAYKHU.

JKCIepPUMEHTAIbHbIE METOIbI
U3yYeHHUS BELeCTB M UX MPeBPALLCHUI:
® JleMOHCTpaluu:

Bunet Tabmun «Ileproauueckas cucrema
XUMHUYECKHUX IJIEMCHTOB

.. MennaeneeBay

1.2

CtpoeHue BelecTna.
MHoroo0pasue BelecTB

Crtpoenue BemiecTBa. XMMUYECKasi CBA3b.
Bunpl (koBaneHTHas HETIOSIpHAS U
MOJISIPHASI, HOHHAS, METaJUTMYeCcKas) u
MEXaHU3MbI 00pa30BaHUsI XUMUYIECKONUCBS3U
(oOMeHHBIN U JOHOPHO-

aKIenTOPHBIN ). BogopoaHast cBs3b.
BanentHoCTb.

DNeKTpooTpULaTeNbHOCTh. CTENeHb
okuclieHus. KaTHOHBI M aHUOHEL.

BemectBa MOIEKyISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKO0H MOCTOSHCTBA COCTaBa BemecTBa. THUInI
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA
BCIIECTB.

[TonsiTue o nucnepcHbIX cucteMax. cTuHHBIE
pactBopbl. KonnuecTBeHHbIEXapaKTEPUCTUKU
pacTBOpoB (MaccoBast

JIOJISL BEIIIECTBA B PACTBOPE).

PackpbIBaTh CMBICIT H3y4a€MbIX TOHATHI
(BBIIENATH UX XapaKTEPHBIE

MPU3HAKN) U IPUMEHSTH 3T TOHATUSATIPU
OTIMCAaHUU COCTaBa M CTPOCHUS BEIECTB,
TUTsE OOBSICHEHUS OTACTBHBIX(AKTOB U
SIBJICHUM.

OnpenensiTh BUIbI XUMHUYECKOU CBS3U
(KOBaJICHTHOM, HOHHOM,

METaJUIMYeCKOM, BOJOPOIHOMN)

B COCJIMHCHMUSIX; TUTT KPUCTAITHYECKON
PEMIETKH KOHKPETHOTO BEIIECTRA.
OnpenensiTh BAIGHTHOCTh U CTETICHD
OKHCJICHHS XUMUYECKHX DJIEMECHTOB B
COCTMHEHUSX PA3IMYHOTO COCTaBA.
[IpoBOIUTH BEIYMCIICHHS

C HCIIOJIb30BaHUEM ITOHSITHS «MaCCOBas 01
BEIIIECTBA B PACTBOPEY.

Bragets nzygyaeMbIMU XUMHYECKUMHU




Knaccugukanms HeopraHHUecKux
coeguHenunii. HomeHnknatypa
HCOPraHNYCCKUX BCIICCTB.

JKCcIepUMeHTAIbHbIE METObI
U3YyYeHHs BellleCTB M UX NMpeBpallleHuii:

® JleMOHCTpaluH:

— MOJICJIH KPUCTAIUIMYECKUX PEMIETOK.
® PacuéTHbIC 3aJIaUH:

— PpacyeTsl ¢ UCIOJIb30BAaHUEM TOHATHUS
«MaccoBast 10J151 pACTBOPEHHOIO

BCIICCTBa»

1.3

XUMHYECKUE
peakuuu

Xumunueckas peaknus. Kiaccupukanus
XUMUYECKUX PEaKLMil B HEOPraHUYECKONU
OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHHUS
MAacchl BELIECTB; 3aKOH COXPAHEHHUS U
MPEBPAIICHUS SHEPTUU MTPU XUMUUYECKUX
peakusx.

CKOpOCTh peakunu, ee 3aBUCUMOCTb OT
pa3nu4HbIX PakTOopoB. OOpaTUMbIEpEaKIIH.
XHUMUYECKOE PABHOBECHE.

@DaxTOopHl, BIUSAIOLINE HA COCTOSHNE
XUMHYECKOTO PABHOBECHSI.

[Tpunmun Jle larenbe.
DIEeKTpONUTHYECKAs TUCCOLUALINS.
CuibHbIE 1 ciadbie 25eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIas,
HeWTpasibHas, menouHas. BogopoaHsril

HOHATHUSMH.
OOBACHATH 3aBHCUMOCTH CKOPOCTH
XUMHUYECKON peakluy OT pa3Iu4HbIX
(daxTopoB.

OnpenensaTh XapakTep CMeIleHus
XUMHYECKOT'O paBHOBECUS

B 3aBHCHMOCTH OT BHEIIHETO BO3/ICHCTBUS
(mpunnmn Jle laTtense).CocTaBiarh
YPaBHEHHSI PEaKIIMN Pa3ITUYHBIX TUIIOB;
HOJIHBIE U

COKpallCHHBIC YPABHEHUS PEaKLIUil
MOHHOT'0 0OMEHA, YUUTHIBAs YCIOBUSL,IPU
KOTOPBIX 3TU PEAKLUU UIYT

110 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — MPOBEICHHUE,
HaOJII0/IEHUE U OMHUCAaHUE XUMHUYECKOTO
JKCIIEpUMEHTA (AeMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI): IO ONIPEACIICHUIO CPEIbI BOTHBIX
pPacTBOPOB BEIIECTB, PEaKINil HOHHOTO
oOMeHa, BIMSHUIO pa3IMYHBIX(DaKTOPOB Ha
CKOpOCTb PEaKIUH.

CrnenoBatb mpaBujIaM MOJb30BAHHMS
XUMHUYECKON MOCYA0H U TaOOpaTOPHBIM
o0opyoBaHUEM.

[IpencTaBasTh pe3ybTaThl




nokazatensb (pH) pactBopa. Peakunu
MOHHOr0 0OMEeHa B OPraHUYEeCcKOil 1
HEOPraHUYeCKOU XUMUMU.

OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HBIepeaKI_[I/II/I.

[TonsaTne 006 3MEKTPOIM3€E PacIiaBOB U
pacTBOpPOB COJIEH.

IIpuMeHeHue IEeKTPoIun3a.
JKCIePUMEHTAIbHbIE METObI
H3YyYeHHs BellleCTB M UX NpeBpalleHuii:
® JleMOHCTpaluu:

— pa3ioXeHHE NEPOKCUIa BOAOPOIaB
MPUCYTCTBUH KaTaJIN3aToOPA.

® J[abopaToOpHBIC OTBITHI:

— IIPOBEIECHUE PEAKIIUI HOHHOTO

o0OMeHa;

— ompeJelieHne Cpebl PAaCTBOPOB BEILIECTB
C TOMOIUIBIO0 YHUBEPCATHbHOTOUHIUKATOPA.

® [IpakTHueckue paboTHI:

Ne 1. Bniustaue paznuyHbiX pakTOpOBHA
CKOPOCTb XUMUUYECKOU PEAKLIUH.

® PacuérHble 3a4a4M:

— pacyeTsl IO YPaBHEHHSIM XUMHYECKUX
peakuuii, B TOM YUCIIE

TEPMOXUMHUYECKUE PACYETEI

XHUMHUYECKOT0 SKCTIIEpUMEHTa B (popme
3aMKcH YpaBHEHUI COOTBETCTBYIOIINX
peakuuii ¥ 1enaTh BBIBOABI HA UX OCHOBE.
[IpoBoaAUTH BEIYUCHEHUS

10 YPAaBHEHHSIM XUMHYECKUX PEAKIUil,B TOM
YHCJIE TEPMOXUMHUUYECKUE PACUETHI

Hroro no pazneny
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Pa3nes 2. Heoprannueckasi XuMusi

2.1

Meraniabsl

Meraiuel. [lonoxenne MmeTamion

B [leproandeckoi cucreme XuMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB.
Oo6mue gusndeckue CBONCTBAMETAILIOB.
IIpuMeHeHne MeTauIoB

B OBITY, Ipupoje U TexHuKe. CIIaBbl
METAJIJIOB. DJIEKTPOXUMUYECKHUH s
HanpspkeHui MetaiioB. O61mue cnocoOsl
noJrydeHus MetaiioB. Kopposwust MmeTanios.
CriocoOsI 3amuThI

OT KOPPO3HH.

OO11as XapakTepruCTUKa METAJIIOB
rnaBHbIX noarpynmn (IA-rpymma,
[TA-rpynma) [leproaudeckoi cucTemsl
XUMHYECKUX 3JIEMEHTOB. AJIIOMUHUMH.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCH/IA AITFOMUHHSL.

OO6mrast XxapaKTeprUCTHKA METAIIIIOB TTOOOYHBIX
noarpynn (b-rpynm) [Tepuoguveckoit
CUCTEMbI XUMHUYECKHX3JIEMEHTOB: ME/Ib,
LIUHK, XpOM, kenne30.Baxunenme
COCTMHEHUS METAJUIOB (OKCH/IBI,
TUIPOKCHUBI, COJIH).
JKCcIepUMeHTAIbHbIE METObI

U3YyYeHHs BellleCTB U UX NMpeBPAallleHuii:

PackpbiBaTh CMBICH N3y4aeMbIX MOHITHI
(BBIIENATH UX XapaKTEPHBIE

MIPU3HAKH ) ¥ IPUMEHSITh 3TH MOHATUSIIIPU
ONMUCAHUU COCTAaBa U CTPOCHUS BEILIECTB,
TSt OOBSICHEHUS OTACTBHBIX(AKTOB U
SIBIICHHI.

OOBSICHATH O0ITHE 3aKOHOMEPHOCTH B
W3MEHEHHMHU CBOMCTB PJIEMEHTOB — METAJIJIOB
U UX COCAMHEHUH C Y4ETOMCTPOCHUS UX
aTOMOB U ITOJIOKCHUS

B [Iepuonuyeckon cucreme

XHMHYECKHX DJIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) 00ITHE
XAMUYCCKHE CBOMCTBA METAJLIOB, UX
BAKHENIIMX COCAMHEHUH, IOATBEPKAASIITO
ONMCAaHUE TPUMEpPaMH YPaBHEHU
COOTBETCTBYIOIIUX XUMUYECKUX

peaKunii; TIPUMEHEHUE METAJIJIOBB
Pa3IMYHBIX 00JIACTAX, a TAKKE
HCITOJIF30BaHUE UX JIJIS CO3JaHus
COBPEMEHHBIX MaTEpPHaIOB U

TEXHOJIOTHA.

OmnuceIBaTh CIOCOOBI 3aIIUTHI METAIIOBOT
KOPPO3UH.

PackpspiBaTh CyIIHOCTH OKHCIUTENBHO-




® JleMOHCTpaluH:

— KOJUJICKIIHA «MeTajuisl U CILIABBDY.
® J[abopaToOpHBIE OTBITHI:

— B3aMMOJICICTBUE TUAPOKCUIA

AITIOMHUHUS C PaCTBOPaMHU KUCITIOT U
1Ieaoueit;

— KA4YCCTBCHHBIC pCaKIIMH Ha KATUOHBI
MCETAaJIJIOB.

® [IpakTuyeckue pabOThI:

No 2. Pemrenue skcrniepuMeHTalbHbIX3a1a4
mo TeMe «MeTaJlIbD».

® PacuéTHbIC 3aJ1aUH:

— pacueTsl Macchl (00beMa, KOTMYecTBa
BEIIECTBA) MIPOIyKTa PEAKINH, €CIIU OJTHO U3
BEIIIECTB JIaHO B BUJIE PacTBOpa C
ONPEACICHHON MacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEJIbHBIX pEaKLUi
IIOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OaiaHca 3TUX PEaKIIH.
[IpoBOaUTH peakuuu,
MOATBEP K IAIOLIUE XapAKTEPHbIE CBOMCTBA
M3y4aeMbIX BELIECTB, paClIO3HABaTh
OIBITHBIM ITyTEM HOHBI METAJLIOB,
IPUCYTCTBYIOIINE B BOAHBIXPACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHHUSI — IPOBEJICHHUE,
HaOJII0/IEHUE U ONHCAaHUE XUMHUYECKOTO
JKCIIEpUMEHTa (AE€MOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl).

[IpencraBasTh pe3ysibTaThl
XHUMHUYECKOT'0 SKCTIIEpUMEHTa B (popme
3aMK1CH YPABHEHUIN COOTBETCTBYIOIINX
peakuuii ¥ 1enaTh BBIBOABI HA UX OCHOBE.
CnenoBath npaBuiiaM MOJIb30BaHUs
XUMHUYECKOHU MOCYA0H 1 1a00paTOPHBIM
000pyI0BaHHUEM.

[IpoBOINTH BEIYMCIICHUS

10 YPAaBHEHUSAM XUMHUUYECKUX PEAKLIUM.

CamMOoCTOSTEIHLHO IJIaHUPOBATh U
OCYHICCTBJIATE CBOIO ITO3HABATCIIBHY IO




JIeATEIbHOCTD; IPUHUMATh aKTUBHOE
ydacTHe B IPyNHIOBOH yueOHOH

ACATCIIbHOCTHU

2.2

Hemetamiel

Hemeramns. IlotoxeHne HeMeTaIoB

B [leproauueckoil cucTeMe XUMHUYECKUX
anemenToB /.M. MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB.

duszndyeckue CBOMCTBAa HEMETAIIOB.
AnoTponusi HEMETAIUIOB (Ha IpUMEPE
KHcIopoa, cepsl, pochopa u yriuepoza).
XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
HEMETAIIJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yriepoaa u KpeMHUS).
OKcHUIBI HEMETAJIOB.
Kucnopoaconepskaiiye KUCIOTHI.
Bonopoansie coennHenus

HEMETAJIJIOB.

JKCNepPUMEHTAIbHbIE METO/bI
H3yYeHHsl BellecTB

U MX NIpeBpalleHHii:

® JleMOHCTpaluu:

— 00pa3Ibl HEMETAJIJIOB,

— B3aUMOJEHUCTBHE MEIU C a30THOM
KHMCJIOTOM pa3INYHON KOHLICHTPALIUH.

® JlaGopaTOpHBIE OTIBITHI:

— KAueCTBEHHbBIE PEAKI[MU HA AaHUOHBI U

KaTuOH aMMOHHUA.

PackpsIBaTh CMBICIT U3y4aeMBbIX ITOHATHN
(BBIIENATH UX XapaKTEPHBIE

MPU3HAKHU) U IPUMEHSTH 3TH MOHATUSITIPU
OINMCAHUU COCTaBa U CTPOECHMSI BEILIECTB,
TUTsE OOBSICHEHUS OTACTBHBIX(AKTOB U
SIBJICHUI.

OOBsACHATH 00I1IHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB HEMETAIIOB U UX
COCIMHEHUH C YYETOM CTPOCHUS UX aTOMOB U
MTOJIOKEHUS

B [Iepuoauyeckon cucreme

XUMUYECKHUX 3JIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) 00IITHE
XUMHYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEHIINX COCTMHEHUH, TOITBEPKAASIITO
ONMCaHUE NPUMEPAMH YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKHUX

peaKuHuii.

XapakTepru30BaTh BIMSIHUE HEMETAJUIOBH UX
COEIMHEHUH Ha KUBBIE OPTaHU3MBI;
ONUCHIBATh NPUMEHEHUE

B pPa3IMYHBIX 00JIACTSIX MPAKTUYECKOM
JIEATEIbHOCTH YEJIOBEKA.




® [IpakTHueckue paboTHI:
No 3. Pemienue skciepuMeHTaIbHBIX3aa4
o teMe «HemeTaniby.

® PacuéTHEble 3a1aun:

— pacdeThl MacChl BEIIECTBA

wim o0beMa Tra30B IO M3BECTHOMY
KOJMYECTBY BEIIECTBa, Macce WIH
00bEMY OJTHOTO M3 YYaCTBYOIIUX

B PEaKIIMH BEUIECTB; PACUETHI MACCHI
(oOBema, KomMYecTBa BEIISCTBA)
MPOAYKTOB PEAKIIMHU, €CITH OTHO

U3 BEIIIECTB UMEET PUMECH
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CBs13b
HEOPTaHUYECKUX U
OpPTaHHYCCKHUX
BEILIECTB

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHuyecKre OCHOBaHUSA. AMQOTEpHbIE

HCOPTraHNYCCKUEC N OPraHuYCCKHUEC COCAUHCHM.

I'eneTnueckas CBA3b HCOPraHNYCCKUX U
OpPraHn4YCCKUX BCIICCTB

[ToaTBepknath cyliecTBOBaHUE
TEHETHUYECKON CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMUC

IIOMOILBIO YPaBHEHUIN

COOTBETCTBYIOIIUX XUMHUYECKUX

peaKuHuii.

PackpsiBaTh CyIIHOCTh OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIMIA MOCPEACTBOM
COCTaBJICHUS

3JICKTPOHHOTO OajaHca dTHX PEaKIIHid.
[IpoBOIUTH peakuuy,

MOATBEPKIAIOIINE XapaKTEPHbIE CBOMCTBA
M3Yy4aeMbIX BEIIECTB, PACIIO3HABATh
ONBITHBIM MTyTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOAHBIXPACTBOPAX.
Ncnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IPOBEJCHUE,
HAOJII0IeHUE U ONTHCAHNE XUMHUYECKOTO
SKCTIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OTBITHI, MPAKTHICCKUE
paboThl).

[IpencraBasTh pe3yabTaThbl

XUMHUYECKOTO JKCIIEpUMEHTa B  ¢dopMme
3allUCM  YpPaBHEHUUW  COOTBETCTBYIOIIHUX
peaKUuii ¥ AeaTh BHIBOJBI HA UX

OCHOBC.




CrnenoBath npaBuiaM MOJIb30BaHUs
XUMHYECKOHN MOCYA0H U TaOOpaTOPHBIM
o0opyIoBaHUEM.

[IpoBOINTH BEIYMCIIEHUS

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUH.
CaMoCTOATENBHO MIJIaHUPOBATh U
OCYILIECTBIISATh CBOIO MI03HABATEIbHYIO
JEATENILHOCTD; IPUHUMATh AaKTUBHOE
ydacTHe B IpylIoBOi yueOHOH
JeATEIbHOCTH

Nroro no pazneny 17
Pa3gen 3. XuMus u ;KU3HL
3.1. | Xumus u Xu3Hb 4 Pose xumuu B o0OecricueHuu PackpeiBaTh poib XUMHUU B PEILICHUN

9KOJIOTUYECKOU, SJHEPreTUYECKOU U
MUIIEBOW O€30MacHOCTH, Pa3BUTHUH
MeauuuHbL. [IoHsATHE 0 HAYYHBIX
METO/ax MO3HAHUS BEIECTB U
XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 0OMIKX HAYYHBIX
MPUHIUIAX TPOMBIIIICHHOTO OJTYYEeHHUs
BaXHEUIIINX BELIECTB (Ha MpUMEpax
IIPOM3BOJICTBA aMMHAaKa, CEPHOU
KHCJIOTBI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MAaTEPUAJIOB U
XUMUYECKHUX peaKLUil: XUMHS U 3[J0POBbE
YeJI0BEKa; MPAaBUJIA UCIIOIb30BAHMS
JIeKapCTBEHHBIX

SHCPTCTUUCCKHX, ChIPHCBLIX U
9KOJIOTMYECKUX MTPOOJIEM YETI0BEUECTBA,
OITUCHIBATh OCHOBHBIC HAIPABJICHHSI PA3BUTHUS
XMUMHYECKON HAYKU U TEXHOJIOTHH.
[TpumeHsATH NpaBHiIa 0€30MacHOTO
oOpalleHus ¢ BeIecTBaMu,
UCIIOJIb3yEMBIMH B TOBCEIHEBHOMN
JKU3HH, ITpaBUJia MTOBCACHUS B LICIIAX
cOepeKeHUsI 3I0POBbSI U OKPYKAOIICH
IIPUPOJHOM Cpe/ibl; IOHUMATh BPE.
(omacHOCTh) BO3/ICHCTBHS HA KHUBBIC
OpTraHu3Mbl OIIPCACIICHHBIX BCIICCTB

cmbica rmokazatens ITJIK, moscHITh




MpernapaToB; MpaBuiIa 0€30MacHOTO
MCIOJIb30BaHUS MIPEapaToB OBITOBOM XUMUH B
MMOBCEIHEBHOM XU3HU. BrITOBassXMMHUUECKas
rPaMOTHOCTh

Ha MMPUMEPAX CIIOCOOBI YMEHBIIICHUS 1
MPEIOTBPALIICHUS UX BPEIHOTO

BO3JECHCTBHUS.

AHaIM3UpoOBaTh U KPUTHUYECKU OLICHUBATh
uH(pOpPMaLINIO, CBA3aHHYIO C XUMUYECKUMU
MpOLECCaMH U UX BIUSHUEM Ha COCTOSTHUE
OKpYXKaroIlIecpeabl.

Hcnonp30BaTh NOJyYeHHbIE 3HAHUS U
IpeCcTaBIeHUs O cepax

JeSITEIbHOCTH, CBA3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KAaK OCHOBY
JUUIsl ODUEHTAIIMU B BBIOOpE CBOGH OymyIieit
npodeccuoHanbHOM e TEIbHOCTH.
[IpuaUMaTh y4actre B 00CYXJICHUH MPOOJIeM
XUMHYECKON U SKOJIOTUYECKOM
HAIPaBJIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
MO3UIUIO IO MTpo0sieMe U IpeiaraTh
BO3MOJKHBIE TTYTH €€

pelieHus

Wroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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PEAINBALIMA HNPOPECCHUOHAJIBHOI'O CAMOOIIPEAEJEHUSA

OBYYAIOIIUXCA «ITPOPECCHOHAJIBHBIE TPEKHN»

I EJIb: aktyanu3ainusi 3HaHUH W TPEJCTABICHUH MIKOJLHUKA O MPEIINOYUTaeMOM Mpodeccuu, YCTaHOBICHUE
COOTBETCTBHSI CBOMX CIOCOOHOCTEH M BO3MOXKHOCTEHW TPeOOBaHHMAM, KOTOpPBIE NMPEABABISAET Mpodeccus K
YEIIOBEKY W HAICJICHBI HAa OPHCHTAIMI0 WHIWBUAA B Ty 00JacTh ICATEIBHOCTH, JUISI KOTOPOW Yy HETO
00Hapy»XeHbI 0OJIBIINE CTIOCOOHOCTH.
3AJIAYMU, peanuzyembie B paMKax IpOPeCCHOHATBLHOIO CaMOOIPEACIICHUS 00YYarOIIUXCS:
OBPA3OBATEJIbHBIE:

dbopMHUpOBaHUE aKTYaJbHOTO JJIS TOAPOCTKOB «HH(OPMAIIMOHHOTO TOJIsh MHpa MpodeCcCHid,
03HAaKOMJICHHE C OCHOBHBIMU MIPUHITUIIAMU BBIOOpA TTpodeccuu, TUTaHUPOBAHUS KapbEPHhI;

dopMHUpOBaHUE 3HAHUNA O CHUCTEME YUPESKICHHH MPO(ecCHOHANIBHOr0 00pa3oBaHUS M MX
TpeOOBaHMAX K BBIITYCKHUKAM IIKOJIBI;

3HaKOMCTBO C «a30yKoil» TpyJ0yCcTpOoiicTBa U OCHOBaMU TPYJOBOI'0 Mpasa;

MOBBIIICHUE YPOBHS ICUXOJOTHYECKOH KOMIETEHTHOCTH OOY4YaroIIMXCs 33 CUET MOJTy4YeHHS
COOTBETCTBYIOIIMX 3HAHUW M yMeHHH. PacmmpeHuss rpaHHll CaMOBOCHIPUSTHS, MNPOOYXKIACHUS
noTpeOHOCTEN B CAMOCOBEPILIEHCTBOBAHHH.

BOCIHIUTATEJIBHBIE:

1. OnpeneneHue CTENEHW COOTBETCTBUS «HpOGUIsS JHUYHOCTH» U IpodhecCHOHAIbHBIX
TpeOoBaHUH, BHECEHUE KOPPEKTUB B IPOPHAMEPEHHUST 00YHaIOLIIXCS;

2. mpuoOpeTeHne TMPAKTHYECKOTO OIBITA, COOTBETCTBYIOLIETO HHTEpecaM, CKIOHHOCTIM
JUYHOCTHU O0YyYaroIIerocs;

3. ¢opmMHpOBaHHE TOTOBHOCTH BBITYCKHHMKOB HIKOJIBI K HETPEPHIBHOMY OOpa30BaHUIO M TPYAY C
YUeTOM MOTPEOHOCTEN HAIIEro ropojia, €ro Pa3BUTHUS M OJIAronoyyus;

4. pa3BuTHE CIOCOOHOCTH aJalTUPOBATHCS B PEATbHBIX COIIMATIBHO-3KOHOMUYECKUX YCIOBHUSX.

PA3BUBAIOIIUE:

1. pa3BuTHE MOTPEOHOCTH B CAMOBOCIIUTAHUHU, CAMOPA3BUTHUHU U CaMOpealln3allky;

2. BBIABIICHUE UHTEPECOB, CKIOHHOCTEH 00yUaroluXcs, HalpaBiIeHHOCTH JTMYHOCTH, TEPBUUHBIX
npodHAMepEeHH U UX TUHAMUKH;

3. ¢opmHpoBaHUE TOTOBHOCTH K CAMOAHAJIN3Y M CAMOOIICHKE, pEaIbHOMY YPOBHIO IPUTSI3aHHIA;

4. co3maHue YCJIOBHMM JUIsi Pa3BUTHS MPHUKIATHBIX YMEHUH ([IEHCTBOBATh B CHUTYyaIlMH BBIOOpA,
CTPOUTh TEPCIEKTUBHBIE TUIAaHBI Ha Oyaymiee, pemarb MPaKTHYECKHE MpoOIeMbl B
SKCIIEPUMEHTAIBHON CUTYaIIMH, KOPPEKTHPOBATh BHIOOD, MMPE3EHTOBATH ce0s1);

5. popMmupoBaHHE TOJOXKHUTEIBHOTO OTHOIIEHUSI K ce0e, YBEepEeHHOCTH B CBOUX CHJaX
MPUMEHUTEIBHO K peain3anuu ceds B Oyayiei npodeccuu;
«HpO(i)eCCI/IOHaJI])HBIe TPEKH BBIMMNYCKHUKA» BKIIIOYAIOT IBa OJI0Ka 1 pacnpeacjCHbl Ha CTYIICHU:

1. 10 xnacc;

2. 11 knacc.

Kaxc;[aﬂ U3 YKa3aHHbIX CTyneHCﬁ npeamnojaracTt OHpCI[eHGHHLIfI oior 1o HpO(l)CCCI/IOHaJ'IBHOMy
CaMOOIIPE/ICICHHIO O0YYaIOIUXCSl € COOCTBEHHOW MOJIENBIO, KOPPEIUPYIOmasi C OCHOBHOH IICNbIO
npoQOpHEeHTAMOHHOTO 0J10Ka 1 0TOOpaXkeHa B TabJIHIIE.



Nen/m | Kaace Ha3Banmue 6,10Ka ean 010Ka YeTBepTh Tema ypoka
1. HNuadopmupoBanme 00yJaronuxcs 00 | 1 geTBepTH 1. 3HadyeHWe W pOJIb OPTraHUYECKON XWMHU B
OCOOCHHOCTSIX pPBIHKA TpyJa, «IPOUTPHIBAHUEH CUCTEME €CTECTBCHHBIX HAYK U JKHU3HH 00IIeCTBa
BapHaHTOB BbIOOpa mpodeccuii. DopmupoBaHue 2. Oprann4ecKuii CHHTE3
MPEJICTABJICHUSI O KOMIIETESHTHOCTHOM TMpoduie 3. MoaenupoBaHue B HayKe U TEXHHUKE
CIIEIATNCTOB U3  Pa3HbBIX HAIIPaBJICHUH. | 2 4eTBEepPTh 1. HoBeie mnpodeccun Hamero BpeMEHU:
3HaKOMCTBO C MHCTPYMEHTAMH U MEPOIIPHUATHAMU Hedrexumusa. Hedts um ee mnpombllueHHAsS
npogecCHOHANTBHOTO BEIOODA. nepepadoTKa
2. DKOJIOTHYECKHE aCIEKThI JIOOBIYH,
nepepaboTKM W HCIIONB30BAaHUS  TOJIE3HBIX
uckomnaemsix. [Ipodeccun 21 Beka.
10 3 4eTBepTh 1. Xumus u wenunuHa: DU3HOIOTHIECKOE
OCO3HAIO JIEHCTBUE OpraHuvecKux BemecTB. Ponb xuMuu B
forace Pa3BUTUU MEITUITUHBI
2. [Ipumenenue (heHoa U ero MPOU3BOIHBIX
3. [NomyuyeHne MbLIA U CHHTETHYSCKUX MOIOIIUX
cpencte (CMC). OOBsCHEHNE MOIOIITUX CBOWCTB
Mbuta 1 CMC. Xumus u KOCMETOJIOTHUS.
4 geTBepThH 1. 3HaveHue YIICBOJOB B KHU3HU 4YEIOBEKa U
o01IecTBa, MX OMOJIOrHYECKast POITb.
2. llpombIUIEHHOE TOIYYCHHE Caxapo3bl U3
MIPUPOJTHOTO CHIPHS
3. Ilpumenenne mnonmcaxapuaoB. I[lorstue 00
WCKYCCTBCHHBIX U CHHTETUYCCKHX BOJIOKHAX
2. ®opMmupoBaHHEe  TpEACTaBIeHHS O  BBIOOpe, | | yeTBepTh 1. YenoBeueckue BO3MOKHOCTH, BEAyIIHE K
pa3BUTHH O  BO3MOXHBIX  WM3MCHCHUSAX B mpoecCHOHAIBPHOMY  yCIIeXy Ha IpuUMepe
MOCTPOCHUU  TPOGECCHOHAILHOTO  KapbhepHOTO HCTOPUH OTKPBITHUS CTPOSHUS aToMa
11 UIAHMPYIO myTH. GOpMHUPOBAHUE TIO3UTHBHOTO OTHOIICHUS U 2. HHTEIeKTyalbHBIE ~ CIIOCOOHOCTH |
KJIaccC BOBJICUCHHOCTH  OOYYarOIIUXCSI B BOIPOCHI YCHEIIHOCTh TpyJa: 3HAYCHUE TEPUOIUYECKOTO

CaMOOMPEEIICHUSI. OBnanenune preMaMu
MOCTPOEHUSI KapbhepHBIX TPACKTOPHHA Pa3BUTHSL.
AxTyanuzanus 3HaHUM o BEIOODY

3akoHa J[. . Menneneena
3. Ilpodeccun 21 Beka: 4YeIOBEK-3HAKOBAs
cuctema (MOJICIMPOBaHUE B HAYKE U TEXHHUKE).




o0pa3oBaTeNbHON  OpraHM3alliy:  OpraHH3aIus
BBICIIIETO 00pPa30BaHUS WM OPTaHU3AIUS CPEIHETO
npo(eCCHOHANBHOTO 00pa3oBaHUST KaK TEPBOTO
nrara (pOpMHPOBAHMSI TIEPCOHAIBLHOTO KaphepHOTO
MyTH.

2 9eTBepTh

1. XuMus W TPOMBINNICHHOCTh: HaydHbie
MIPUHLINIIBL OpraHu3alun XUMHUYECKOTO
MPOM3BOACTBA (TEIUIOBOW S(PPEKT XUMHUYECKHX
peaxiuii, XMMUIECKOEe PAaBHOBECHUE)

2. Xumus B crpoutensctBe:  [IpomsBoacTso
CTPOUTEIILHBIX MaTEpPHUaJIOB

3 4eTBepTh

1. Xumus u cenbckoe xo3s1cTBo. [Ipodeccun 21
BeEKa.

2. IlpuMeHeHe METAUIOB B OBITY, NPUPOIE H
TexHuke. CIuiaBel METAIIOB. MeTamutryprus

3. Heopranuueckue MaTepHuabl
(KOHCTPYKIIMOHHBIE MaTePUAIbI, KPACKH, CTEKJIO,
KepaMuKa), Marepuaibl I DJICKTPOHHKH.
Hanorexnonoruu

4 9eTBepTh

1.Ponp xuMuM B OOCCHEUCHHH YCTOHYHBOIO
Pa3BUTHS YEIOBEUECTBA

2. Ilpunyunol «3eneHotl xumuuy.

3. Poap xumuu B O0O€CIEeYeHUH MHIIEBOMN
0e30MacHOCTH.




IITAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA BJIOKA INPOPECCHUOHAJIBHOI'O
CAMOOIIPEJEJIEHUA OBYYAIOIUXCA «ITPO®PECCHUOHAJIBHBIE TPEKH BBIITY CKHUKA»
JIMYHOCTHBIE PE3YJIbTATBI:

* COOTHOCHUTH CBOM MHIUBHUAYaTbHbIE OCOOCHHOCTH C TPEOOBAaHUSIMHU KOHKPETHOM npodeccuu;
* COCTaBJIATh JIMYHBINA MPO(eCCHOHANIBHBIN MJIaH U MOOMIIBHO U3MEHSITH €T0;
* HCIMOJb30BATh NPUEMBI CAMOCOBEPILICHCTBOBAHUS B yUeOHOW U TPYIOBOMN AEATEIHLHOCTH;
* aHanMM3MpOBaTh WHGPOpPMALUIO O MpodeccHsX Mo OOLUMM MpU3HAKaM MPOdeCcCHOHAIBHOM
JESTEIIbHOCTH, a TAK)KE O COBPEMEHHBIX (hopMaxX U METOAAX XO3SHCTBOBAHMSI B YCIIOBUSAX PHIHKA;
* TOJB30BAThCS CBEACHUSIMHU O ITYTSX MOyYeHUs TPO(HEeCCHOHAIBEHOTO 00pa30BaHusl.
METAINPEIMETHBIE PE3YJIbTATDI:
® Pa3BUTh CAMOCTOSITEIBHOCTB;
* OLEHUTh COOCTBEHHBIE BO3MOKHOCTU U OBJAJE€Th YMEHHMSIMH MOJIy4yaTb U3 Pa3HOOOpPa3HbBIX
HCTOYHHUKOB ¥ KPUTUYECKU OCMBICIHBATH COIMAILHYIO HHPOPMAIIHIO;
® CHCTEMaTU3UpPOBaTh, AHAIU3UPOBATH MTOJIYYEHHBIE JAHHBIE;
® OCBOUTH CIOCOOBI ITO3HABATENHHON, KOMMYHUKATUBHOW, MPAKTHUECKOW IEATEILHOCTH,
HEOOXOAMMBIX ISl YIaCTHS B )KU3HU TPakKTaHCKOTO OOIIECTBA M MPABOBOTO TOCYIAPCTBA.
HNPEAMETHBIE PE3YJIBTATDI:
e BIaJCHME HaBbIKaMu pabOThl ¢  HWHpOpMAlMEe  XUMHUYECKOTO  COAEpIKaHMS,
MIPE/ICTABIICHHON B pa3HoOM (hopme (B BUIEC TEKCTa, TAOJIUYHBIX JAHHBIX, CXeM, Ipa(HKOB,
JIarpaMm, MoJerei, N300pakeHni), KPUTUUECKOTO aHalin3a WH(OPMAIMK U OIEHKH €&
JIOCTOBEPHOCTH;
® yYMEHHME UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JIPYTUX MPEIMETOB;
e oOecriedueHrne 0O0IIE00pa30BaTEIBHON ¥ OOIMIEKYIBTYPHON ITOATOTOBKH BBITYCKHHKOB IITKOJ,
HCO6XOZ[I/IMBIX JJIA agarTaliuu Uux K 6I>ICTpO MCHAIOIIUMCS YCIOBHUAM KHU3HU B COLIUYMEC, a TAKIKE
JUTSL TIPOZIOJDKEHHUST OOYYECHHs B OpraHU3alusaX MpoQecCHOHAIBHOrO 00pa3oBaHHs, B KOTOPBIX
XHUMUA ABIIACTCSA OHHOﬁ U3 IPUOPUTETHBIX AUCIUILINH.



YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

Xumus. 10 xnacc. ba3oseiit ypoBens. Yueonuk / Kysnernosa H.E., I'apa H.H., Mocksa, u3narenbckuii
neHtp «Benrtana-I'pad», 2018
Xumus. 11 xnacc. ba3oseiit ypoBens. Yuebnuk / Kysnernosa H.E., I'apa H.H., Mocksa, u3narenbckuii
neHtp «Benrtana-I'pad», 2018

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumust (6a30BbIi ypoBeHb). Peanu3anust 00pa3oBaHus: METOANYECKOE IIOCOOHE ISl yUUTENS /
Kasepuna A. A., [Tuuyruna I'.B.; nox pea.l'. B. [Inuyrunoii. M. : ®I'BHY «MHCcTUTYT CTpateruun
pa3Butus obpazoBanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
1. Oduumaneueiii cailt MuHHCTEpCTBa HayKHM W BbIcIIero oOpaszoBanusi Poccuiickoit Deneparmun
(https://minobrnauki.gov.ru);
2. MunucrepctBo npoceeineHus Poccuiickoit ®enepanuu (https://edu.gov.ru/);

3. ®enepanpHbliii nopran «Poccuiickoe obpasoBanue» - http://www.edu.ru;
HUOPOBBIE OBPA3OBATEJIbHBIE PECYPCHI:

2. ®enepanbHblil mopran «Poccuiickoe 00pazoBaHHEe»;
®denepanbHBIA HEHTP JIEKTPOHHBIX 00pa30BaTEIILHBIX PECYPCOB;
Enunoe okHO mocTyna K 06pa3oBaTeNbHBIM pecypcaM;
Enunas komneknus udpoBbIX 00pa3oBaTeNbHBIX PECYPCOB;
MenunaTeka 00pa3oBaTeIbHBIX PECYPCOB;

N kW

[Ipe3unenrckas OuOIMOTEKA;
8. Herckuii caiit [Ipesunenta Poccuiickoit @enepannu;
9. Karasnor o0pa3oBareibHBIX pecypcoB ceTd MIHTepHET 11 OCHOBHOI'O OOIIEro W CPeaHEero OOIIero
o0pa3oBaHus;
10.  PoccuiicKHii COBET OJUMITHA/ IKOJIHHUKOB;
11.  Ilopran unpopmanuonHoi noaaepxxku [ MA (OI'D, EI'D, I'BD);
12.  Bcepoccwuiickue qUCTaHIIMOHHBIC SBPUCTUYECKIE OJIMMITHAIEI;
13. HawanpHas mkoja AETSIM, POJIUTEISAM, YIUTEISAM;
14.  Caiir Pocmononexu;
15.  Jerckuit npoexT Munnpuposl Poccun «Kamay;
16.  Ilopran Munkynbtypsl Poccun «Kynbrypa.pd»;
17.  Ilopran Muncnopta Poccun «I'TO»;
18.  Caiit MexayHapoHOTO KBecTa «CETEeBHUOKY;
19. IToptan «IlepconanbHble JaHHBIE. JETH.
NPEAMETHBIE 3JIEKTPOHHBIE OBPA3OBATEJILHBIE PECYPCHI:
1. Enunas xoiiekius LIOP (http://school-collection.edu.ru/collection);
2. http://vse-uroki.ru;
3. http://rusedu.ru.


https://edsoo.ru/rabochie-programmy/
http://www.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://www.nachalka.com/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/
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