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1. IMosicHuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas nmporpamma 1o XuMuu pazpaboTaHa Ha OCHOBE:

Pabouas nporpamma no anredpe ¥ HadanaM MaTeMaTHYECKOro aHayn3a pa3paboTaHa Ha
OCHOBE:!

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccniickoit denepanum».
2. denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEBHOTO CTaHIApTa CPEIHETO

obmiero o0pazoBaHUs, YTBEPKICHHOrO NpPHKa3oM MUHUCTEpCTBA O0pa30BaHHUS W HAYKU
Poccutickoit ®eaepanmu ot 17.05.2012 Ne 413 (nanee — PI'OC cpennero obmiero oopa3oBaHms)

3. [lopsnka opraHu3anuu ¥ OCYIIECTBIEHHS 00pa30BAaTEIbHOM JNEATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MpOrpaMmaM — 00pa30BaTEIbHBIM [IPOrpaMMaM HayalbHOTO
00I11ero, OCHOBHOTO OOIIEro M CpeaHero oOmiero oOpa3oBaHMs, YTBEPXKIAEHHOIO IMPHKA30M
MunuctepctBa npocenienus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpukaza MunucrepcrBa npocsemenust Poccuiickoit @enepanuu ot 21.09.2022
Ne 858 «OO0 yTBepkaeHNH (PenepallbHOTO MepeyuHsl Y4eOHUKOB, JOMYIIECHHBIX K UCIOJIb30BAHUIO
IpU peaju3aluy HMMEIOLUX TOCYJapCTBEHHYIO AKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM
HAYaJbHOrO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmero oOpa3oBaHUs OpPraHU3ALUIMU,
OCYILIECTBISIIOUIMMHA 00Pa30BaTENbHYIO CSATEIBHOCTh U YCTAaHOBJICHHUS TPEACIHHOTO CPOKa
HCIIOJIb30BaHUs UCKITIOYEHHBIX YUEOHUKOBY.

S. [Ipukaza Munucrepcrsa npocseuienust Poccuiickoit @enepanuu ot 02.08.2022 Ne
653 «O0 ytBepxkaeHHH (eAepalbHOrO IMepeuHs SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAaHUIO IIPU PEATU3ALUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
0o0pa3oBaTeNbHbIX MPOTpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHU

6. [Tucema MunuctepctBa npocseiienus: Poccuiickoit @enepanuu ot 21.02.2023 Neo
AB-800/03 «O06 obecnieueHNU yUeOHBIMHU U3TAHUSIMU

7. ITpukaza MunucrepcTBa npocsemieHust Poccuiickoit @enepanuu ot 2 aexkadps
2022 r. N 1053 O06 ytBepxxknenuu Ilopsaka popmupoBanust denepanbHOro nepedHs yu4eOHUKOB,
JIOTIYIICHHBIX K UCIOJB30BAaHUIO IIPH PEATU3ALUN UMEIOIINX FOCYJApPCTBEHHYI0 aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0o M CPEeIHEro OoOIIero
o0Opa3oBaHus

8. [lepeunst opranuzanuii, OCyIIECTBISIOMINX BIMTYCK YU€OHBIX MOCOOUI, KOTOpBIE
JIOTIYCKAIOTCS K MCIOJB30BAHUIO IIPU PEATU3aLUU UMEIOIINUX FOCYAAapCTBEHHYI0 aKKPEIUTALUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHus, YTBEP)KICHHOTO MpHKa3oM MuHHUcTepcTBa 00pa3zoBaHMs M Hayku Poccuiickoi
®eneparun oT 09.06.2016Ne 699.

9. Cannrapabix mnpasun  CII 2.4.3648-20 «CaHHTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS U OOYy4EeHMs, OTAbIXa W O3J0pPOBJICHUS JETed U
MOJIOJIEKHN», YTBEPKACHHBIX IOCTAHOBIEHUEM [ JTaBHOTO rOCY1apCTBEHHOI'O CAHUTAPHOTO Bpaua
Poccuiickoit ®eneparinu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Cannrapabix mnpaBun u  HopMm CanlluH 1.2.3685-21 «l'uruenunueckue
HOPMATHBBI U TPeOOBaHMS K 00eCIeueHn0 0€30MacHOCTH U (1in) O0€3BPETHOCTH IS YeIOBEKa
(bakTOopoB cpensl obuTaHUS», yTBEepKIAeHHBIX IlocTaHOBIEHHEM ['JaBHOrO rocyaapCTBEHHOTO
canuTapHoro Bpaya P® ot 28.01.2021 Ne 2 (nanee- Caullun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOH 00pa3oBaTeIbLHON MpPOTpaMMBI cpefaHero obmiero oopasoBanus HOY
«IIxona «B3max», npunsaroil pemenueM llemarormyeckoro cosera HOVY «lIllkona «B3max»
(mpotokon Ne 1 ot 31.08.2023) u yTBepKAeHHON Npuka3zoM aupekTopa oT 31.08.2023 Ne 2-]1.

13. «Ilonoxxenust o Qopmax, MEPUOAMYHOCTH M TOPSJIKE TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTeCTalnu, MOPSJIKE MepeBojia B cienyronuii kiaacc B HOY
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«Ikona «B3max»», npunasToro pemenuem [lemarorumueckoro coBera HOVY «lllkona «B3maxy
(mporokoun [lenarorunueckoro coBera ot 31.08.2023 r. Ne 1, mpukas ot 31.08.2023 r. Ne 2-]1).

OBIIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «XUMUS»

[Iporpamma mo XMMHMH Ha ypOBHE cpeaHero ooOumiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii
denepanumn», TpeOOBaHUMN K pe3yibTaTaM OCBOCHUS (esiepaibHON 00pa30BaTe/IbHON MPOrpaMMbl
cpennero  obmero  o6pazoanms  (POII  COQO), mnpencrasieHHbix B DeaepanbHOM
rocyapcTBeHHOM oOpaszoBaresnibHoM cranaapre COO, c¢ yuérom Konuenuuu npenogaBaHus
yueOHOro mnpeamera «Xumus» B 00pa3oBaTelbHbIX opraHusauusax Poccuiickoit @enepanuu,
peaIn3yoUX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX I0JI0KeHHH «CTpaTeruu
pa3Butus BocnuTanus B Poccuiickoii denepaunn Ha nepuoxn ao 2025 roga» (Pacnopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBYy MOAXOJOB K pa3pabOTKe MporpaMMbl O XUMHH, K ONpPEICICHHIO OOIIei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUSA U PA3BUTHUS 00YUarOIIMXCs CPEICTBAMU y4eOHOro Ipeamera
«Xumusi» nas 10-11 xnaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH L€JNeH, COAEp)KaHUs, pe3yJIbTaTOB OOy4eHUs MU
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00pazoBaHHE, I0JIy4aeMO€ BBITYCKHMKaMU 00I1eo0pa3oBaTebHON
OpraHM3aly, SBISIETCd HEOThEMJIEMOM YacThlo MX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpLIAIOIIMM 3TalloM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX
[EHHOCTEH!, MPUCYIIUX [ETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOLICH KylbTyphl YelloBeKa, a
TaK)K€ SKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U NPUPOJHOU Cpene.
Peanuzyercs xumudeckoe oOpa3oBaHuMEe OOydarOUIMXCSl Ha YPOBHE CpeaHero oOmIero
0o0pa3oBaHMs CpeICTBAMU yueOHOIro npeameTa « XUMUs», COAEpKaHUE U IIOCTPOEHUE KOTOPOIo
olpesieieHbl B MPOrpaMMe M0 XUMHM C Y4€TOM cHeuu(UKH HayKd XUMHUH, €€ 3Ha4eHUs B
MO3HAHUM TPUPOJIBI U B MaTepUaAIbHON JKM3HU OOIIECTBA, a TaKKe C yuyéToM OOUMX ILiened u
NPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpEAHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTpaeT 0co0YI0 poJib B COBPEMEHHON
LUBUJIM3AlMH, B CO3/IaHUM HOBOW 0a3bl MaTepHalibHON KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOTO HAYYHOTO MBILIUIEHUS, B CO3/IaHHME 1IEIOCTHOTO NPEACTaBICHUS
00 OKpy>KaroIllleM MUpPE KaK O €MHCTBE IPUPO/IbI U YETIOBEKA, KOTOpoe (hOpMUPYETCS B XUMUU HA
OCHOBE ITOHMMAaHMsI BEIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHUSI.

TecHo B3aMMOAENCTBYsST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJBTYphl, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO TpyJaa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XMMHUs KaK HayKa CO3MJaTellbHasl, KaKk HayKa
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha pellleHue I100aJbHBIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBOI, IKOJIOTHUYECKOM 0€301MacCHOCTH U OXPaHBI
3JI0POBB.

B cootBercTBUM ¢ OOIIMMH LENIMH M MPUHIUIAMU CPEIHEro o0Iero odpa3zoBaHus
conepkanue npeamera « XuMus» (10—11 kmaccel, 0a30BbIil ypOBEHb H3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaIOLIMXCS, HEOOXOJUMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHHS B JKU3Hb COLUYyMa,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapngomuMu  peameTa «XUMHs» SBISIOTCS 0a30Bble Kypcehl — «OpraHudeckas
XUMHUs» U «O0ILIas 1 HeOpraHUYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAaHUM M0 HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM
3HaHUH U3 001IEeH XUMUM) ¥ OpraHndecKoi xumun. PopMUpoBaHHUE TAHHON CUCTEMBI 3HAHU TTPH
M3Y4YEHHUU TpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3us BEILECTB



Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHH.

CrpykTypa copepkanusi KypcoB — «Opranndeckast Xumusi» 1 «O011ast 1 HeopraHHuuecKas
XUMUS» chopMHpOBaHa B MpOTrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOIXO0Ja K M3yUEHUIO
y4eOHOro Marepuaia W OOYCJIOBIEHAa HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIMHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX IPEJCTABICHHI O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B KypCe BEIECTBAaX MAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH aKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMHUU MOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJIOM 3peHHs] B MHpeaMmeTe «XuMus» 0a30BOro ypoBHSI paccMaTpHUBaeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI TEOPETHYECKHA MaTepuan u
dakrosornueckrue CBEACHHs O BEHIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEOpPraHWYEeCKass XUMHUS» OOYUArOIIMMCS MPEIOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHMX W METOJIOJIOTUYECKUX TMO3UIINM,
riry0Xe TOHSATh HCTOPUYECKOe H3MEHEHHWEe (YHKIMA 3TOro 3aKOHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Ennnas cucrteMa 3HaHUM O Ba)KHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, & TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUs
gomoniHseTcss B kKypcax 10 w11 kmaccoB siaeMeHTaMU  COJACpXKAHUS, WMEIOIIUMHU
KyJIbTYPOJOTHYECKHM M TPUKIAAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B TI03HABATEIBbHON U
MPAKTUYECKON JESITeIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K TMPOIECCY
TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHUCCKUX MPWIOKCHUH XUMHUHU, IOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTHh €€ NJIsl TOMOJTHEHUS! 3HAHUMN, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEAO0BATENbCKUX 3a7ad. B menom conepxaHue
y4eOHOr0 TpeiMeTa «XUMHUSDH TaHHOTO YPOBHSI M3YUEHHUS OPUEHTUPOBAHO HAa (hOPMHUPOBAHHE Y
00y4JaromuXcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOT0 MUpPa, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOIHBIX SIBJIECHUN MyTEM HKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIy HOBBIMU (haKTaMH U TEOPETUYECKUMH TPEIINOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEUICHUH DKOJIOTMUYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
HHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nmnnane pemieHus 3amad BOCHMUTAHUS, Pa3BUTHUS U COLMAIM3ANUU O0YyYarOIINXCs
MPUHATBIE MPOTPaMMON MO XMMHH TOJXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX JEHCTBUN, UMEIOIINX
0a30BO€ 3HAUCHME JIJIsI PA3JIMYHBIX BUJOB JEATEIHLHOCTH: PEIICHUS POOJIeM, ITOUCKa, aHAIN3a U
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX JJsi TPUOOPETEHHs] ONbITa MPAKTUYECKON U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenonaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHUs, TaK U
Ha YPOBHE CPETHETO 00IIEeT0 00pa30oBaHus, TP OMPEICTICHNN CONePKATEIHHON XapaKTEPUCTHKN
nejaell M3ydeHus MpeJAMeTa HalpaBlIEHUEM [EePBOCTENEHHOW 3HAYUMOCTU TPaJAUIIMOHHO
npu3Haércs (QopMHUpOBAaHME OCHOB XHMHUYECKOW HAyKW Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOIMYECKON TOYKHU 3PEHUS TAaKOW MOJXO0J K OMPEACIICHUIO LENed WU3YYEHHS
MpeMETa SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CoriacHO TaHHOW TOYKE 3PEHHS TJABHBIMHU IEJSIMU M3YYCHHS MpeaMera « XUMHsS» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIFOTCS:

o (bopMHpPOBaHHE CHCTEMBl XMMUYECKUX 3HAHWM KaK BKHEWIIEH COCTAaBIISIONICH



€CTECTBEHHO-HAYyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOIl JIeKaT KIIOUEBble MOHSITHUS,
(dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHUE S3bIKa HAyKH, YCBOCHUE M MOHUMAaHUE
CYIIHOCTU JOCTYIHBIX 0000IICHUI MHUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJIICHHUS;

. dbopMupoBaHHEe M pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUA
BEIIECTB U XUMUYECKUX PEAKLNi, HEOOXOAUMBIX Ul TPUOOPETEHHSI yMEHUI OPUEHTHPOBATHCS B
MHUpE BEIIECTB M XHUMHUYECKHUX SBJICHUH, MMEIOLIUX MECTO B IPUPOJIE, B NPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU,

. pa3BUTHE YMEHHH M CIOCOOOB JAESTENBbHOCTH, CBA3AHHBIX C HAOIIOJCHHEM H
00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOII0IECHUEM MPaBHJI 0€30MacHOro O0pamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTuM, conepatenbHas XapaKTepUCTUKA LeJIel U 3a7ad U3y4YeHUs MpeIMeTa B
porpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU B
cucteme cpeaHero obmiero oopaszoBanusi. CerogHs B MPENoIaBaHuy XUMHUH B OOJIBIICH CTEIICHU
OTIaéTCs MPEINOUYTEHUE TPAKTUUECKON KOMIIOHEHTE CO/Iep KaHUs 00yUYeHUs, OpUEHTHPOBAHHON
Ha TIOATOTOBKY BBIMTYCKHHKA 00IIe00pa3oBaTeIbHON OpraHU3allly, BIAJCIOIIEro HE HaOOpOM
3HaHUU, a (PYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO €CTh CIOCO0AMH U YMEHHMSIMH aKTHBHOTO
MOJTyYCHHS 3HAHUH U IPUMEHEHUS MX B PEATbHON KU3HH JUISl PELICHUS IPAKTUIECKUX 3a/1a4.

B cBa3u ¢ 3THM Tpu H3yueHUHW IMpeaMera «XUMHS» JIOMUHUpYIOUIee 3Ha4YCHHE
nproOpeTaroT TaKKue HEeNu U 331a9H, KaK:

ajanrtanus OoOydYaromMxcsi K YCJIOBHSIM JMHAMUYHO  Pa3BUBAIOLIETOCS  MHpA,
(dopMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K €aM0OOpa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIICCTBAMH M HX TIPUMCHEHUEM;

dbopMupoBanue y OOydYalOIIMXCSl KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOINX YHUBEPCATHHOE 3HAYCHHE JIJISI PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHHUS TpoOiIeM,
MOMCKA, aHanmu3a M 00paboTKu HHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHUsS OIbITa
NeSITeTLHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B MO3HAHWW XUMHH, a TAaKKe JUISI OIEHKH C
MO3HILIUI HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITETBbHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONIB30BAaTh COBPEMEHHbBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIS TIOMCKA M aHaIu3a Y4eOHOH U HAyYIHO-TIOMYJISIPHONH HH(POPMAIIUU XUMUYIECKOTO
COJICpXKAHUS;

(dbopMHIpOBaHKE U pa3BUTHE y 00YUAIOIINXCS aCCOIIMATUBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YOeKIEHHOCTH B T'yMaHHUCTMUYECKOW HAIpaBICHHOCTU
XUMHUHM, €€ BaXHOW poOIM B  pElIeHWH TJI00albHBIX  MpOOJIEM  palMOHAIbHOIO
HPUPOJIONIOIB30BAHUS, TIOMOJHEHNUS HJHEPreTUYECKUX PECypCOB U COXPAHEHMs IPHPOTHOTO
PaBHOBECHSI, 0OCO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIC U CBOEMY 3/I0POBBIO,
a TaKke MPUOOPETEHUS OMBITA MCIIOIH30BAHUS MMOJYICHHBIX 3HAHUHN JIJISl PUHSATHUS TPAMOTHBIX
peIIeHUH B CUTYAIUAX, CBI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSIMU.

MecTo u poab npeaMera B y4e0HOM II1aHe (KOJIHYeCTBO Y4eOHbIX YaCOB, HA KOTOpOe
paccuuTaHa padouyas mporpaMMa B COOTBETCTBHHM € Y4eOHBIM IJIAHOM, KajeHIApPHbIM
y4eOHBIM rpauKoMm).

B yuebnOM mmaHe cpemHero oo01mero oopa3oBaHus MPeAMET « XUMHs» 0a30BOTO YPOBHSI
BXOJIMT B COCTaB MpeIMEeTHOIN 00acTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OOmiee 9rcI0 9acoB, OTBEAEHHBIX Il U3yUEHHsI XHMHUHU, Ha 0a30BOM YPOBHE CPETHETO
o0miero obpazoBanusi, coctaBiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Heeno), B 11 kimacce
— 34 gaca (1 gac B HezemtO).



2. COAEP)KAHUME OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKO XUMHU

[Ipeamer opraHuyecko XuMuU: €€ BO3HUKHOBEHHUE, pa3BUTHE M  3HAYCHUE
B II0JIyYE€HUHU HOBBIX BELIECTB U MaTEpHUaoB. Teopus CTPOCHMsI OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, €€ ocHOBHbIE MOJOXeHHS. CTpyKTypHBIE (HOPMYJIBI OPraHUYECKUX BEILECTB.
I'omosorus, m3omepus. XUMHYECKas CBSI3b B OPraHMYECKUX COCOUHEHUAX — OAMHAPHBIE H
KpaTHBIE CBS3H.

IIpencraBnenne o  kiaccudukanum  opraHudeckux — BemiectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cucTeMaruyeckas) M TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl U3YUYEHHUS BELIECTB M MX IPEBPAICHUN: O3HAKOMIICHUE C
o0pa3liaMyu OpraHUYeCKUX BEIIECTB M MaTepuallaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HAONIOJACHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyIIIMBaHUE U FTOPEHUE).

YrieBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, NOMOJIOTMYECKHH psAn. MeTraH M 3TaH — NpoCTEHIIne
NPEJCTaBUTEIN ATKAHOB: (PU3MUECKUE M XUMUYECKHE CBOWCTBA (peaKIuy 3aMeTeHHsI K TOPEHHUS),
HaXO0XJIEHUE B IPUPOJIE, IOTyYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psii. DTUIIEH U NMPONUJIIEH — MIPOCTEHIIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIy4YEHUE U IPUMEHEHUE.

Anxaauensl: Oytaauen-1,3 u metunOyranueH-1,3: crpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHrne CHHTETHYECKOTO KayuyKa U PE3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKHUN psia. ALETWIeH —
IPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpupOBaHuUs, raIOTeHUPOBAHUS, THAPATALMH, TOPEHNUS ), TOJyUYSHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (Qpu3NUecKHe W XUMHUYECKHE CBONCTBa (peakinu
raJJoreHUpOBAaHUS M HUTPOBAHUS), NOJY4YeHHE M NpUMeHeHue. Toryon: cocmas, cmpoeHue,
@usuueckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHuPoOsanus U HUmpOoGaHus), Noayyenue u
npumenenue. TOkcMUHOCTE  apeHOB.  ['eHeTnyeckas  CBSI3b  MEXIY  YIJIIEBOJOPOAAMH,
MPUHAJIEKAIIMMU K Pa3IMYHBIM KJaccaM.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpUpoHbIi ra3 U MOMyTHBIE HEPTSIHbBIE ra3bl.
Hedtb u e€ npoucxoxaenne. CnocoOsl nepepadoTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTaluTuueckuil), mnuponau3. [IpoaykTel nepepaboTku HepTH, HX TNpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBI yroiib ¥ MPOAYKThI €0 MepepadoTKHU.

OKCIIEpUMEHTAJILHBIE METO/Ibl U3YUYEHHUS BEUIECTB M MX INPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyuiekiuuu «Hedte» u «Yronb», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJIOT€HONPOU3BOIHBIX, IMPOBEICHHE MPAKTUYECKONH PAaOOTHI:
MOJTy4YeHHUE 3TUIIEHA U U3YYEHHE €ro CBOMCTB.

Pacuéruble 3a1auu.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxamue oprannyeckne coeiNHEHUs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. MeETaHON W 3TaHON: CTpoeHHe, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peakIMU C aKTUBHBIMU METaJUIaMH, TaJOreHOBOJIOPOJaMH, TOpPEHHUE),
npuMeHeHue. BogopoHeie cBsi3u Mexay MOJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa




Ha OpPTraHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIHUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJecTBIE CO MIETOYHBIMU METalJIaMU, Ka4eCTBEHHAs! peaKiys Ha
MHOrOaTOMHbIE cHUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riauuepuHa u
STUJICHIJIUKOJIS.

@eHOo: CTPOCHHE MOJIEKYJbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne ¢enona.

Anbnerunsl U kemonvl. DoOpMalbIETHA, aleTaldbIeru]: CTPOCHUE, (QHU3MUECKUEe W
XMMHUYECKHE CBOMCTBa (peakUUu OKHCICHMS W BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKLMN),
[I0JIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ieIbHbIE KApOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHasl KUCIJIOTHI:
cTpoeHue, PU3NIECKUEe M XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIOT, PEaKius
TepupUKalM), MoNydeHue M npuMmeHeHue. CreapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHCTBUE.

CrnoxHable 3(Upbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. IIpumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrneBoabl: cocTaB, KjIacCU(pUKalus yriieBOAOB (MOHO-, TU- U monucaxapusl). [oko3a
— IPOCTEHUIINI MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYJbl, (U3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoieiictBue ¢ ruipokcuaoM Meau(1l), okucnenue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIOKO3bl), HAXOXKIACHHWE B IPHPOJE, NPUMEHEHHE,
Ouonoruueckas posib. @otocunres. PpyKTo3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nesmnonnosa kak IpupoaHbie nmosmuMepsl. CTpoeHHe Kpaxmalla U LEUII0JIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kpaxmaia (T'MIpoju3, KaYeCTBEHHAs PeaKkus C HOJ0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUs BEIIECTB M MX IMPEBPAICHUN: IPOBEICHUE,
HaAOJIIOJICHUE U OIKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHbBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKucieHue sTaHona okcujaoM Meau(ll)), mMHOroaromMHsIx
cnupToB (B3auMmopelctBue rmuepuHa c rugpokcugoMm menu(ll)), anbaerunoB (okucienue
aMMMa4YHbIM pacTBopoM okcuna cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicteue kpaxmana
C MOJIOM), IPOBEACHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3a1auu.

Bbluncnenuss mo ypaBHEHMIO XMMHMUYECKOH peakiuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILIECTB WIJIH MIPOJYKTOB PEAKIUN).

A3oTconepikaniye OpraHi4eckie COeINHEHUSI.

AMUHOKHUCIOTBl Kak aM(pOTepHble OpraHUYecKue coequHeHus. Puznueckue Hu
XMMHUYECKHE CBOWCTBA AaMHUHOKMCIOT (Ha NpuUMepe IJMIMHA). buojoruueckoe 3HaueHHe
amuHOKuUCIHOT. [lentumast.

benkn kak mpupoIHBIE BBICOKOMOJIEKYJISIpPHBIE coelnHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBA OENKOB: TUIPOJIM3, JEHATyparus,
Ka4eCTBEHHBIE pPEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YUEHHUsl BEIIECTB W UX MpEBpallleHUui: HaOII0JeHUE U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHWUM, ILIBETHBIC
peakiuu OEIKOB.

BbicokomonekyIsipHbie COeJUHEHUSA

OcCHOBHbIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUU, CPEIHAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIINS.

OKCIIEpUMEHTAJILHBIE METO/Ibl U3YUYEHHUS BEUIECTB M MX INPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyKOB.

MexnpeamMeTHbIe CBS3H.

Peanusanus MexnpenMeTHBIX CBA3EH NPU M3YYEHMHM OpraHudeckoi xumuu B 10 kiacce




OCYILECTBIIICTCSI Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX IOHATHH, Tak U
MOHSITUMH, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwie ecTeCTBEHHO-HAy4YHbIE IMOHATHUSA: SBJICHME, HAy4yHbIH (DaKT, T'MIIOTE3d, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIACCU(PHUKAIMS, TMEePUOAUYHOCTh, HaAOIIOJCHNUE, HW3MEpEHHe,
9KCHEPUMEHT, MOJICTUPOBaHHUE.

®duszuka: MmaTepusi, SHEPTUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, JHEPIE€TUUECKUIN YPOBEHb,
BEILIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3MUECKUE BETMUUHBI U €TUHHIIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHusMm, ouocdepa, oOMEH BELIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepasbl, FOPHbIE TOPO/Ib, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosiorys: NuueBble NPOAYKTHI, OCHOBBI PAllMOHAJILHOT'O TUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mpenaparbl, MaTepUuallbl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuil 3nemMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs 00OJIOUKA.
DHepreTUUecKue ypOBHH, MOIYPOBHU. ATOMHBIC opOuTany, s-, pP-, d- anmemeHThl. OCOOCHHOCTH
pacnpenesenus 3JIEKTPOHOB MO0 OpOMUTAIsAM B aTOMAax 3JEMEHTOB IEPBbIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTypalus aTOMOB.

[lepnonnueckun 3akoH u Ilepmoamueckas cucrtemMa XMMHYECKHUX 3JIeMEHTOB [l
H. Menneneesa. CBs3b NEPUOIUMYECKOrO 3aKoHa M [lepuonmdeckol CHUCTEMBI XMMHYECKHX
anemenToB JI. 1. MenneneeBa ¢ COBpEMEHHOI TEOpUEl CTpPOEHUS aTOMOB. 3aKOHOMEPHOCTU
U3MEHEHUs CBOMCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IIPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyIIaM U rnepruojam. 3HaueHHe NePUOAMYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHMMHUYECKas CBs3b. BHIbl XUMHMUYECKOW CBSI3M (KOBaJICHTHas
HEemnoJIsipHasl W TOJSpHas, MOHHas, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). BonoponHas cBsa3b. BajgeHTHOCTS.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUciIeHusl. IOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MOJEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucreMax. VIcTHHHBIE U KOJUTOMIHBIE pacTBOpBL. MaccoBast 10114
BELIECTBA B paCTBOPE.

Knaccudpukanus Heopranmueckux coenuHeHuil. HoMmeHknaTypa HeEOpraHWYecKux
BEUIECTB. ['eHeTHYeckas CBsA3b HEOPraHMYECKUX BELIECTB, NPUHAICKAIIUX K PA3INYHBIM
KJIACCaM.

Xumuueckass peakius. Kiaccuuxanys XUMHYECKUX peakUuil B HEOPraHWYECKOH u
OpraHMYECcKON XMMHUHU. 3aKOH COXpPAaHEHHUS! MAcChl BEIIECTB, 3aKOH COXpPaHEHUs U MpeBpalleHus
SHEPIUH NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTUMble peaKIIUH.
XuMuueckoe paBHOBecHe. DaKTOpbI, BIUSIOIIME HA COCTOSHHUE XMMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas nuccoruanus. CuiabHble M cialble AeKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEILIECTB: KHUCIIasl, HEHTpallbHAas, IeI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHbIE METO/bl M3YYEHHs] BEIIECTB M MX MPEBPALICHUH: JEMOHCTpalUs
tabmun «llepuognueckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBa», u3zydeHue
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOMIoJeHHe U ONHMCAHWE JEMOHCTPAllMOHHBIX U




7a00paTOPHBIX OMNBITOB (Pa3jIOkKEHHE IEPOKCHAA BOAOPOJAa B IMPHCYTCTBUU KaTalln3aropa,
OIpEEIIEHUE CPEIbl PACTBOPOB BEILECTB C MOMOLIbI0 YHHBEPCAIBHOIO MHIMKATOPA, pEeakluu
HMOHHOro OOMeHa), MpPOBEICHHE IMpPAKTHUYECKOW paboThl «BiusHue pasnuyHbiX (HakTOpOB Ha
CKOPOCTb XUMUYECKOM peaKum.

PacuérHble 3a1aun.

Pacuérel 110 ypaBHEHUAM XUMUYECKUX PEAKLIMNA, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxxenune HemeramoB B Ilepuoamueckoil cucreMe XHUMHYECKUX
anemenTtoB [I. U. MenneneeBa u 0COOEGHHOCTH CTpOCHHs aroMoB. (DPU3MUecKHe CBOICTBA
HEMETaJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XUMHUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAUIOB (TaJoreHoOB, cepbl, a3ota, docdopa,
yriaepoJa U KpeMHHUs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKALIMX KUCIOT, BOJOPOIHBIX
COCIMHEHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUN.

Meramisl. [lonoxenne Meramios B [lepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa. OCOOEHHOCTH CTPOCHMsI 3JIEKTPOHHBIX 000JI04eK aTOMOB MeramioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAUIOB. DJIEKTPOXUMHUYECKUN psAJl HAIpPSKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, KalHWi, KaJbIM, MarHuu,
QIIOMUHUH, UHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6mre criocoObl oyYeHHst MeTaJuIoB. [IpMeneHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHHs BEIIECTB M HX NPEBPALICHUN: H3Y4YCHHE
KOJUIEKIIMU «MeTasuibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIIOZIGHUE M OINHUCAHUE JIEMOHCTPALMOHHBIX M J1aDOpaTOPHBIX OIBITOB (B3auMoOJEHiCTBHE
TUIPOKCUIA AIFOMHHHMSI C paCTBOpPaMH KHMCJIOT M IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHBI
METaJlIOB).

Pacuérnble 3anaum.

Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJHOTO M3 YUYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJLYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Posnb xumun B o0ecrieyeHnH 3KOJI0TMUECKON, SHEPreTUYECKON U MUILEBOM O€30MacHOCTH,
pa3BuUTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METO/1aX IMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUil.

IIpencraBnenus o0 OOMMX HAyyHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOJYYEeHHUs
BAKHEHIINX BEIIECTB.

YenoBeKk B MHMpE BELIECTB U MAaTEpUAOB: Ba)KHEWIINE CTPOMUTEIBHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPacku, CTEKJI0, KepaMuKa, MaTepuaibl Ui SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

X¥AMHS U 370pOBbE 4YEJIOBEKA: MPABWIIA HCIIOIB30BAHUS JIEKAPCTBEHHBIX IPENAPATOB,
IpaBuIIa 6e301acHoro MCII0JIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B [TIOBCETHEBHOM KU3HH.

MexnpeamMeTHble CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSA3EH MpU U3YUYEHHH OOIIed U HEOPraHNYEeCKOW XUMUU B
11 xiacce OCyIIECTBISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATH,
TaK U MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIE MOHATUSA: HAy4HbINH (hakT, rumoresa, 3aKOH, TEOpHS,
aHalu3, CUHTE3, KJIacCU(pUKaLUs, TEePHUOIUYHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
U3MEPEHHUE, SBIICHHE.

@dusuka: marepusi, YHEprus, Macca, aToOM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, WU30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJIA, SHEPTeTUYECKUIl YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoe




COCTOSIHUE BEIECTBA, (GU3NYECKUE BEJIMYMHBI U €ANHULIBI X U3MEPEHMSI, CKOPOCTb.

buonorusi: kietka, opraHusM, sKocucTema, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:  XUMHUYecKass  HPOMBIIUICHHOCTb,  METAJUIyprusi,  MPOU3BOJCTBO
CTPOUTEINIbHBIX MATEPHAJIOB, CEJIbCKOXO035IICTBEHHOE TPOU3BOJICTBO, TUILEBAs [IPOMBIIIIIEHHOCTb,
(dapMmanieBTUUYECKasi ~ MPOMBILUIEHHOCTb,  NPOM3BOACTBO  KOCMETMYECKMX  IpenapaTos,
IIPOU3BOJICTBO KOHCTPYKLHOHHBIX MaTepUasos, JIEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HaHOTEXHOJIOTHH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OO0YYaIOIIUMHCS
porpaMM CpeaHero o0Iiiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Ui pa3padOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
MPOrpaMM CpeHEro O0IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBMM € CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MPeAMETa « XUMUS» Ha YPOBHE CPETHETO 00IIEro 00pa30BaHusl BbIACICHBI
CJIETyIOIIHNE COCTABIISAIOILNUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUMCKON Tpa)IaHCKOW HJASHTUYHOCTU — FOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYMe MOTUBALIUU K O0YYEHUIO;

L[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESTENbHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKAMH, NPUCYIIUMH IIEJIOCTHOH CHUCTEME XUMHYECKOTO
o0Opa3oBaHus;

HAJIMYHE TPABOCO3HAHUS JKOJOTUYECKOH KYJIbTYPbl M CHOCOOHOCTH CTaBUTh IETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOSHHS TpeaMeTa «XHUMHUS) JIOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCMUTATENBHON JEATEIbHOCTH B COOTBETCTBUUM C T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH ¥ HJ€aJlaMH  POCCHUICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH U TMpaBUJIAMHU TOBEACHMUS,
CTIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTNO3HAHUs, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00YYarOLIUXCS.

JIMYHOCTHBIE PE3yIBTAThI OCBOCHHS NPEAMETa « XUMHSD» OTPa)aroT CPOPMHPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKOHN NESTEIHOCTH 00YUaIOLUXCs IO pealn3aliy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpakIaHCKOT0 BOCIIUTAHUS:

0CO3HAHMS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MTPAB U 00SI3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOTIOPSAKY;

MPEJCTABICHUS O COIUAIBHBIX HOPMax M TpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOW JESITEITLHOCTH MTPH CO3/IaHUH YICOHBIX TPOEKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMTOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh W TPHHUMATh MOTHUBBI, HAMEPEHHSI, JIOTHKY W apTyMEHTHI JIPYTHX
MIPY aHAJIKM3€ Pa3INIHBIX BHJIOB YUEOHOM AEATeIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI

LIEHHOCTHOTO OTHOLICHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE€YECTBEHHOMN
XUMUH;



YBOKEHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO NPUMEHECHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHKCHHUS HAyKHd €CTh PE3yJbTaT [UITUTEIbHBIX HAOIIOICHUIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U TIPAKTUKOB;

MHTEpeCa W T03HABAaTENbHBIX MOTHBOB B IIOJIyYEHHUH U TIOCIEAYIOLIEM aHalu3e
UHQPOPMAIIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHTYallMH, CBSI3aHHBIE C XHUMHYECKUMHU SIBJICHUSMU,
U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHWBaTh CBOE MOBEIEHHE M IOCTYIIKM CBOUX TOBApUIICH C TMO3UIHN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUI ITHX MOCTYIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAHUS IICHHOCTEH 30pOBOr0 M 0€30macHOro o0pasa >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXHUYECKOMY 3JI0POBbIO;

COOJIIO/ICHHST TIPaBHJI OE30MACHOTO OOpAIICHUsI C BEIIECTBAMH B OBITY, MOBCETHEBHOMN
YKU3HU U B TPYJIOBOM JICATEIILHOCTH;

MOHWMAHMs [EHHOCTH TMPaBWJI WHIMBUAYAIFHOTO W KOJUIGKTUBHOTO 0€301acHOro
MIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIIUX 3I0POBBIO U YKH3HH JIFOJICH;

OCO3HAHUS TOCJICJICTBUH W HENPHUATHS BPEIHBIX NMPUBBIUCK (YHOTPEOJICHUS ATKOTOJIA,
HApKOTHKOB, KypeHHSI);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTHBHOH KOMIIETGHTHOCTH B Yy4eOHO-HMCCIIEOBATEIBCKON JIESTEIBLHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATCIHHOCTH;

YCTAaHOBKM HAa AKTUBHOE Y4YacTHE B PEIICHUWU MPAKTUYCCKUX 3aJ1a4 COIHATbHOU
HAIpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY M3YYEHHUIO MPO(EccHil pa3MiHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPESIMETHBIX 3HAHUI 110 XUMUU;

YBOXEHHUS K TPYILY, JIOISIM TPyJla U pe3yiabTaTaM TPYAOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHAYAIbHOW TPACKTOPHH OOpa30BaHMA,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIEeCTBa;

6) 9KOJIOrHYECKOro BOCIIUTAHMUSI:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOUICHUS K IPUPOJIE, KaK NCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MTOHWMAaHMS TII00aTFHOTO XapaKTepa KOJOTHUECKUX MPOOIIEM, BIUSHUS IKOHOMHYECKHIX
MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATBHOMN Cpebl;

0CO3HAHMS HEOOXOAUMOCTH MCIIOIb30BAHUSI TOCTH)KEHUH XUMHH IS PELICHUS BOTIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOTO HETPUATHUS JCUCTBUN, MPUHOCIIINX BpPEJ OKPYKAIOIIEH MPHUPOIHOHN cpeje,
YMEHHS TPOTHO3UPOBATH HEOIArOMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUM U NPENOTBPAILIATh UX;

HAJIMYUs PAa3BUTOTO JKOJOTUYECKOTO MBIIIJICHUS, YKOJOTUYECKOW KYJIbTYpPBHI, OIBITa
NEeSITETPHOCTH ~ DKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBAaThCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHON M COLIMATIBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MMOHWMAaHMs CIeNU(DUKN XUMUW KaK HAyKH, OCO3HaHHsS ¢€ poid B (HOPMHPOBAHHH
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IAHUU LIETIOCTHOTO MPEACTaBICHUS 00 OKPYKAroIIeM
MHUpe KaK O €IWHCTBE MPUPOJIBl M YEJOBEKa, B MO3HAHWHM MPUPOIHBIX 3aKOHOMEPHOCTEH



peleHny IpobiieM COXpaHEeHHUs TPUPOIHOTO PaBHOBECHS;

yOXKAEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOUW NMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPABJICHHOCTH M Ba)XKHOM POJM B CO3JaHHUU HOBOW 0a3bl MaTepuaibHOU
KyJbTYPBI, PEHICHUH TTO0ATBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOA,
SHEPreTUYecKOM, MUIIeBOM U HSKOJIOTMYeCKOl Oe30MacHOCTH, B Pa3BUTHUH MEAULIMHBI,
00ecrevYeHnH YCIOBHIA YCIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: [OHUMAHHS CYIIHOCTH METOJOB II03HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHUH OKPYKAIOMIETO MUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHIA,
YMEHHS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS Ha OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJIBIO MTOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUSI [T PELICHHS TPo0sieM
B pEaJIbHbIX KU3HEHHBIX CUTyalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM MO XHWMHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pasnuyHblX cdepax mpodhecCHoHaTbHOM
JIEATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHble pe3yJbTaThl OCBOSHHS Y4eOHOro mpeaMera «XUMHS» HAa ypOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHMPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCLUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crielr(UKy METO/10B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, sIBIEHUE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JeicTBUS  (IO3HABaTelIbHbIE,  KOMMYHHUKAaTHBHBIE,
peryiasTuBHbIE), obecneunBaronie (opMUpoBaHME (YHKIHMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCSl  UCHOJb30BaTh  OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHblE yueOHbIE AEHCTBHS B I03HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATbHBIMU Y4EOHBIMU
[IO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OB.TIa)IEHI/Ie YuuBepCaabHbIMHA y‘lCﬁHBIMI/I NO03HABATEJbLHBIMH J€iiCTBUSIMM:

1) 6a3oBble JIOrUYecKHe AeiiCTBUSA:

CaMOCTOATENbHO (OPMYIUPOBATh M aAKTyaJU3UpPOBATh NPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIPENIEIATh TENIM JESATEIHHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUH WX TOCTHHKCHHS,
COOTHOCHUTD PE3YNbTAaThl ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IMPU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOT'O MBIIIJICHUS — BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUI M yCTAaHAaBIMBATh WX B3aMMOCBS3b, HCIIOIb30BAThH
COOTBCTCTBYIOIIMEC IMOHATHUA JIA O6’B$[CHGHI/I$I OTACIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHMS U KPUTEPUU IS KIacCU(DUKAIMK BEIIECTB U XUMHUUECKUX PEaKIINi;

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY U3YYACMbIMU SABJIICHUAMMU,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHbIE, NEAYKTUBHbIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYyIUPOBATH



BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLECCE MMO3HAHNUS, UCIOIb3yEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHu4ecKkass ¢GopMmysa, ypaBHEHHE XHMHYECKOM peakuMd — TpU peIIeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a71ay, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE PE/ICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBble HCCJIe0BaTeIbCKUE TeCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

¢dbopMynaMpoBaTh LENIM W 3aJaud HUCCIENO0BaHMs, HCIOJIb30BATh IIOCTaBJIECHHbIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIa/IETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEJACHUSI YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOJIOJaTh 3a XOJOM IPOLECCa, CaMOCTOSATEIBHO
NPOTHO3UPOBATh €ro pe3yibTar, (GOopMyInpoBaTh O0OOOLICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAEIAHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM HCCIEeI0BaTEeIbCKOW M HPOEKTHOH JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB pEHICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunpopmaumeii:

OPMEHTUPOBATbCSI B pa3IMYHBIX HCTOYHUKAX HHPopMauuu (HAYyYHO-IOIYJspHas
JUTepaTypa XMUMHUYECKOIO COJAEp)KaHMsl, CIIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHaAJIM3UPOBATh MH(POPMAIIUIO PA3IUYHBIX BUAOB U (POPM IPECTABICHUS, KpUTUUECKH OLIEHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dbopMyaMpoBaTh 3ampockl M NPUMEHATh pa3IMYHblEe METOJbl MPH IOUCKE U OTOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs1 BBIIIOJIHEHUS yUE€OHBIX 33/1a4 ONpPeNeaEHHOIO TUIIA;

IpUOOpeTaTh ONBIT MCIIOIb30BaHUS HHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAaJIbHYIO (pOpMy MpeacTaBieHus: nHpopMaluu (CXeMBbl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJb30BAaTh HAy4yHBIA $3bIK B KadyeCTBE CpPEIACTBA INpH paboTe € XUMHUYECKOU
uH(popMaluel: TPUMEHATh MEXIpeAMeTHble ((u3nueckue M MaTeMaTU4eCcKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBjaaaenue YuuB€EpCaJbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMM

3alaBaTh ~ BONPOCHI IO  CYIIECTBY OOCyXJaeMOoil TemMbl B XOJA€ JHaliora
W/UNW JTUCKYCCUH, BBICKA3bIBaTh HJIeU, (HOPMYIUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEUIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTATOB MMO3HABATEIIBHON NIESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WMJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHUM XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl IO HCCIEAOBAHUIO CBOWCTB H3yYaeMBIX BEIIECTB,
peanusanuu y4eOHOTO MPOEKTA u dbopMynupoBaTh BBIBO/JIbI
0 pe3ybTaTaM MPOBEAEHHBIX UCCIICIOBAHUIN MTyTEM COTJIACOBAHUS TIO3HUITHI B X0/1€ 0OCYKICHUS
¥ 0OMeHa MHEHHSIMH.

OB.TIa)IeHI/Ie YHUBEPCAJIbHBIMMU PEryjasaTUBHBIMUA JeHCTBUSIMM

CaMOCTOSITENIbHO IIJIAHUPOBATh M OCYILIECTBIIATH CBOIO NO3HABATENIbHYIO AESTEIBHOCTD,
onpenenss €€ Leau M 3aJaud, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii aIrOpUTM JEUCTBUN NIPU BHINOJHEHUHM Y4E€OHBIX M HCCIIEe0BATEeNIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO UX pEIIeHUs ¢ YUETOM MOIYUYEeHUSI HOBBIX 3HAHHUH O



BCIICCTBAX U XUMHUYCCKHX PCAKIHAX,
OCYHICCTBJIAIT CaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBE CaMoOaHajlInu3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUII O XHWMHUYECKOW COCTaBISIOLIEH €CcTeCTBEHHO-
HAYYHOW KApTUHBI MHpA, POJIM XHMMHUU B IO3HAHWUU SIBICHHUA TPUPOILI, B (POPMUPOBAHUU
MBILIUICHUST U KYJbTYphl JHYHOCTH, €€ (DYHKIMOHAIBLHOM TI'PAMOTHOCTH, HEOOXOIUMOW st
pelIeHUs] IPAKTUUECKUX 3a7a4 U KOJIOTM4ECKH 0OOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpene;

BJIQICHUE CHUCTEMOM XMMMUYECKHUX 3HAaHUM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIAraroliue
MOHATUS (XUMUYECKUH SJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BAIEHTHOCTb,
AIIEKTPOOTPHUIIATEIIEHOCTh, XUMHUECKasi CBA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O0bEM, YIVIEPOJOHBIA  CKEJeT,
(GyHKIMOHAIbHAS TpyNNa, paguKan, HU30MEpus, U30MEepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YIJIEBOJOPObI, KUCIOPOA U a30TCOJAEpKAIINE COSAUHEHUsI, MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUSI OPraHUYECKUX
BemiectB  A. M. ByTnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKaIUMEe B OCHOBE NOHHMMAaHUs
MPUYMHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30IaCHOM MCIOIb30BAHNN BOKHEHIINX OPraHUYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOMN JESATEIbHOCTU YEI0BEKA;

c(OPMHPOBAHHOCTH YMEHUH BBISBIISITH XapaKkTepHbIC MPU3HAKU TIOHSATHHA, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUSA [IPU OMMCAHUHU COCTaBa, CTPOCHUS U
MPEBPAILEHUI OPraHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (POPMYIT OpraHMUECKHUX BELECTB U
YpaBHEHUN XUMUYECKUX PEAKLUH, U3TOTABIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BEIIECTB s
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABINBAThH MPUHAIJICKHOCTh N3yUEHHBIX OPTaHUYECKUX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEeNIEHHOMY KJacCy/Tpynne COeAUHEHUN
(YyrneBoJopobl, KHCIOPOJ M a30TCOJEpXKAllde  COEIWHEHMs, BBICOKOMOJIEKYJISIpHBIE
COEIMHEHMs), JaBaThb UM Ha3BaHus Mo cucreMatnueckoil HomeHkiatype (IUPAC), a takxe
NPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOIUJIEH,
aleTHJIEH, STWIECHIVIUKOJIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, ameraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsl KUCIIOTa, TJII0K03a, (QpyKTO3a,
Kpaxmall, 11eJUII0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHMS OIpPENENATh BHJIBI XMUMUYECKOH CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJOKEHUS TEOPUH CTPOCHUS OPraHUYECKHX
BemectB A. M. BytnepoBa st 00ObsSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTpOeHHUe, (Qunueckue u
XMMHUYECKHE CBOMCTBA THUIMUYHBIX MPEACTABUTENEH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TNPOMWIEH, ameTwieH, OyrtamaueH-1,3, merunOyramauen-1,3, OeHszon,
METaHOJ, dTaHOJ, YTUJICHTJIUKOIb, TJIUIEPHH, (EHON, aleTalbIeru/l, MypaBbuHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJI003a, aMHHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIY HUMU YPAaBHEHHSMM COOTBETCTBYIOIIMX XMMHUYECKHX DPEaKLHH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYII;



C(OPMHUPOBAHHOCTb YMEHMsI XapaKTepU30BaThb HCTOYHMKH YIJIEBOAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPEepPadOTKU M TMPAKTHUECKOE NPUMEHEHUE
IPOAYKTOB IIEPEepPabOTKH;

c(OPMHPOBAHHOCT YMEHUH NPOBOJUTH BBIYMUCICHUS MO XUMHUYECKHUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MITU IIPOLYKTa PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXO/HBIX BELIECTB
WIN TIPOIYKTOB PEAKLIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
IIO3HAHMS, MWCIOJNb3YEMbIX B XHMUU IIPM M3YyYEHUU BEUIECTB M XUMUYECKUX SBJICHUN
(HabmofeHne, M3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS UIsl IPUHATUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTyalUsIX, CBA3aHHbIX
C BEILIECTBAMU U UX IIPUMEHEHUEM;

c(OPMHUPOBAHHOCTb YMEHHMH COOJIIOIaTh MPAaBUJIA MOJIb30BAHUS XUMHUUECKON MOCy 10 1
7a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBIMOJHATH XWMHUYECKAN HKCIIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIECTB IPU HAarpeBaHMH, MOJYUYEHHE ITHICHA U M3YUYEHUE ero
CBOICTB, KAUECTBEHHbIE PEAKI[UN OPIraHUYECKUX BELIECTB, IEHAaTypalus O€JIKOB IIpU HArPEBAHUH,
[[BETHbIEC PEAKLMU OEJIKOB) B COOTBETCTBUH C IIPABUJIAMHU TEXHUKU 0€30M1aCHOCTH IIPU 00pallieHUH
C BELIECTBAaMHU U JIAOOPaTOpPHBIM O0OPYJOBaHHMEM, IMPEACTABIATH PE3YJIbTAThl XMMHUYECKOTO
JKCHEepuMeHTa B (opMe 3alucu YpPaBHEHUH COOTBETCTBYIOUIMX peakuuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHMH KPUTHUYECKU AHAIM3MPOBATH XUMMUYECKYIO HH(OpMAILUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popMaruu, UHTepHET U IpyTuXx);

c(OPMHPOBAHHOCT YMEHMH COOMIOAATh MpaBHJAa HSKOJIOTHYECKU LEJIecO00pa3HOro
NOBE/EHNA B OBITY U TPYAOBOH JAEATEIBHOCTM B LENSIX COXPAHEHMsI CBOEr0 3/10pOBbA U
OKpY Karolled MPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpPraHMYeCKUX BEIeCTB, MOHMMas cwmbica mokazatens [IJIK, moscusaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS! U MPEAOTBPALIECHUSI UX BPEJIHOTO BO3JEHCTBHUS Ha OPraHU3M
YeJI0BEKa;

U1 00yYaroIuXxcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS: YMEHHUE NPUMEHSThH
3HaHMSI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIs  CHENbIX M CIHa0OBHUIAIIMX OOYy4arolMXCs: YMEHHE HCHOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu xumMuyeckux Gopmy.

11 KJIACC

[IpenMeTHbie pe3ydbTaThl OCBOCHUA Kypca «OOmas u HeopraHudeckas XUMHS)
OTPaXKaIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTABIISIIOIICH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHpA, POJIM XHMHUHM B TIO3HAHHWH SIBJICHHUH MPUPOIbI, B (popMUpOBaAaHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
PEIICHUS IPAKTUYECKUX 3371a4 U IKOJIOTUUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U IIPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XHMMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATrarolne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBsI3b (KOBaJCHTHAs, WOHHAs, METaJUIMYeCcKasi, BOJOPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI XUMHYECKHUX  PEaKIHi, pacTBOpP, DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs AUCCOLUALUS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PEeaKIui, XHMUUECKOE PABHOBECHUE); TEOPUH M 3aKOHBI (TECOPHS JICKTPOTUTHIECCKOM
aucconanuu, nepuoanueckuii 3akon J[. M. MengeneeBa, 3aKk0OH COXpaHEHMsI MACChl BEIIECTB,
3aKOH COXPAaHCHMsI W TIPEBPAIIEHUS DHEPTUU TPH XUMHUYECKHUX PEAKIHIX), 3aKOHOMEPHOCTH,



CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PCHUECKHE 3HAHUSA, JIEXKAIIUE B OCHOBE IOHUMAaHUSA
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM HCIIOJIb30BAaHMM BaXKHEHIIMX HEOPraHWYECKHUX BEILIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIISTH XapaKTepHbIE PU3HAKU IOHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOIME IOHATHUS IPU ONHMCAHUU HEOPraHUYECKHUX
BEUICCTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIIb30BaTh XMMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS
dopMya BeLIECTB M ypaBHEHMH XUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHYECKyH0 HOMEHKIATYypy
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YTIEKUCIBIA Ta3, aMMHUAK, raméHas M3BECTb, HErall€Has W3BECTb, IIUThEBAst COJA, NUPUT H
ApyrHe);

c(OPMHUPOBAHHOCTb YMEHUH ONPEAEISATh BAICHTHOCTb U CTEIICHb OKUCIIEHUS XMMUYECKUX
AJIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTABa, BUJ XUMHUUYECKOM CBSI3U (KOBAJIEHTHAs, MOHHAS,
METaJUIN4YeCcKas, BOAOPO/HAs) B COCAMHEHUSX, TUI KPUCTAIJIMYECKOW PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJIsipHas, MOHHAs, METAJUIMYECKas), XapakKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTH YMEHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUYECKHUX BEIIECTB
10 UX COCTaBY K OIpPEeAeNEHHOMY KJIACCy/TpyIIe COeUHEHNH (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTaJlJIbl, OKCH/JIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHBIE TUAPOKCUBI, COIH);

c(OPMHPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI IE€pUOAMYECKOro 3akoHa /.
U. MenneneeBa U JI€MOHCTPUPOBAaTH €ro CHUCTEMATU3HPYIOIIYI0, OOBSCHUTEIBHYIO U
HPOTHOCTUYECKYIO (DYHKIINY;

cOPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 31eMeHTOB 1—4 nepuonos Ileproauueckoil CUCTEMBl XMMHUYECKHUX 3J€MEHTOB /l.
. MenzeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-3JEKTPOHHBIC OpOHMTANNY, «IHEPTETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB MU HX
COEIMHEHUHN 10 mepuojam u rpymnmnaM [lepuogudeckoil CuCTEMbl XMMUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb (OMHUCHIBATH) OOIIME XMMHYECKHE
CBOICTBAa HEOPraHWYECKUX BELIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPkKAATH CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXJy HEOpraHMYeCKHMU BEIIeCTBAaMU C TIOMOIIbIO ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpPMHUPOBAHHOCTh YMEHHUS KIACCHU(PUIMPOBATh XUMUYECKUE PEAKIMH 10 Pa3InYHBIM
OpU3HakaM (YUCIy M COCTaBy pearupyrolux BeHIeCTB, TeIUIoBOoMY 3(dexTy peakiuw,
M3MEHEHUIO CTENICHEN OKMCIIeHMsI 3JIEMEHTOB, 0OOPaTUMOCTH PeaKIuy, Y4acTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATh YPaBHEHUS PEAKLUN Pa3TUUHBIX TUIIOB, OJHBIE
U COKpAaIlEHHBbIE YPAaBHEHMS peaKlIMi MOHHOTO OOMEHa, YUMThIBAsl YCIOBUS, IPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKLUH, MOATBEPHKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pAaClO3HABaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii IOCPEICTBOM COCTABIICHHSI IEKTPOHHOIO OajaHca ATUX PEaKIIHA;

c(OPMHPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIIUU OT
pa3ianyYHbIX (DAKTOPOB; XapaKTep CMENICHHs XWMHUYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bozeiicteus (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh XUMHUYECKHE IPOLECCHl, Jiekallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHHUs CEPHOM KHCIOTBI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
IpeJCcTaBlIeHUH 00 OOIIMX HAyYHBIX MPUHLMIAX M 3KOJOTHYECKHX IMPOoOIeMax XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCIECHUS C HCIOIb30BAHUEM IOHSATHUS



«MaccoBasi JI0JNisl BEIECTBA B PAcTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHUYECKHX
pEaKIMIX, MacChl BELIECTBA I 00BEMA I'a30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 YUYACTBYIOIIUX B PEaKLUU BEIECTB, TEIUIOBOTO 3 (dekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BELLIECTB, IPEBPAILIEHUS U COXPAaHEHUS SHEPIUH;

c(OpMHUPOBAHHOCTh YMEHUI COOJI0OAaTh MpaBUia MOJIb30BAHUSA XUMHUECKOHN MOCYI0i U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBHIMOJHATH XUMHYECKUN HKCIIEPUMEHT
(paznmokeHue MEpOKCHIa BOJOPOAA B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE Cpebl
pPacTBOPOB BELIECTB C MOMOIIBIO YHHUBEPCATBHOTO HHIMKATOPA, BIUSIHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluu, peaklUd HOHHOIO0 OOMEHa, KayeCTBEHHbIE pPEaKIMHU Ha
cyibdar-, kKapOoHaT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3agau no TteMaM «Metamibe» U «Hemeramib») B COOTBETCTBHM C TPABUJIAMH TEXHUKH
0€30IaCHOCTH MPH 00paIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYA0BAaHHEM, IPECTABIIATh
pe3yNbTaThl XUMUYECKOTO HKCIEpUMEHTa B (hOpME 3amucH ypaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3HPOBATh XUMHYECKYI0 HH(GOpPMAIIHUIO,
[I0JIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U IpyIrux);

cOpPMUPOBAHHOCTh YMEHHH COOMI0OJaTh MpaBWJIa JKOJOTUYECKU IIeIeCO00pa3HOTo
NOBE/IEHNA B OBITY U TPYAOBOH JAEATEIBHOCTU B LENSIX COXPAaHEHMsI CBOErO 3/10pOBbA U
OKPY’KaOIIeH MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAasl cMbIcl nokaszarens [1JIK, nosicHsITh Ha nmpumepax crnocoObl
YMEHBIIEHUS U MIPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

Uil 00YYaroIuXCs C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE TPUMEHSThH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIS CHENbIX W CJIA0OBUIALIMX OOYy4YaroOIUMXCsS: YMEHHE HCI0JIb30BaTh pebeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.



4. TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HanmeHoBaHue pa3enoB U TEM IPOrpaMMBbl KonnuectBo yacoB ‘ DnekTpoHHbIE (U(POBLIC)
n/m Beero|| Konrpomsublie || IlpakTuueckue 00pazoBaTeIbHbIEe PeCypCEI
paboThI paboThI
|Pa3)1e.11 1. TeopeTH4ecKkHe 0CHOBBI OPraHUYECKOH XMMHUHU ‘
1.1 |[[Ipeamer opranudeckoit xumun. Teopus cTpoeHus 3 [
opranndeckux coequHeHui A. M. bytieposa
|I/IT0r0 110 pa3aey H 3 H ‘
|Pa3)1e.11 2. YriieBoaopobl ‘
|2.1 ”Hpe,I[eJ'ILHLIe YTIICBOJIOPOIbI — AJIKAHBI H 2 H H H[[l] ‘
2.2 |HenpenenbHble yrieBOIOPO/IbI: AIKEHBI, aIKaIUEHBI, 6 1 (01
QITKUHBI

|2.3 HApOMaTqucxne YTJICBOZOPOIBI H 2 H H H[D] ‘
|2.4 ”HpI/IpO,I[HLIe VCTOYHHKH YTJIEBOJOPOJIOB M UX NepepaboTka H 3 H 1 H H[[l] ‘
|I/ITOro 110 pasjeny H 13 H ‘
|Pa3zleJ1 3. Kucsiopoacoaep:xaniue opraHniecKkue coeuHeHUs ‘
3.1 |[Crinprsr. Peron N | | |
|3.2 ”AJ‘IB}IGFI/IJII)I. Kap6oHoBble kucnoTsl. Cl1oxkKHBIE YQUPHI H 7 H H 1 H[[l] ‘
33 |Vrnerose: EN 1 | [0 |
|I/IToro 110 pa3jeny H 13 H ‘
|Pa3):[e.]1 4. A3orcoaep:kaniue OpraHuyecKue CoeAHHeHus ‘
|4.1 ”AMI/IHLI. AmuHokucnoTsl. benku H 3 H H H[[]] ‘
|I/IT0ro 10 pa3aey H 3 H ‘
|Pa3[1eJ1 S. BEICOKOMOJIEKYJ/ISIDHBIE COeIHHEHUsI ‘
5.1 |[Mnacrmaccer. Kayayku. Bonokna | 2 | I [ |
|I/IToro 110 pa3jeny H 2 H ‘




Ne HaumeHnoBaHue pa3iesioB v TEM MPOrPaMMbI ‘ KonnuectBo yacos ‘ DnekTpoHHbIE (IH(PPOBHIC)
n/m Bcero| Konrponsnsie || Ilpakruueckue 00pa3oBaTENBHbIE PECYPChI
paboThI paboThI

|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 || 2 | 2 | |
TEMATHUHYECKOE IINIAHUPOBAHHUE 11 KJIACC

Ne HaunmeHoBaHue pa3iesioB v TEM POrPAMMBI KosnnuectBo yacoB DnekTpoHHble (1H(pPOBBIE)

n/m Bcero| Konrponensie | Ilpaktuueckue 0bpasoBaTeNbHbIE PECYPCEI

paboThI paboThI
|Pa3)1e.11 1. Teopernyeckne 0CHOBbI XHMHH ‘
1.1 ||Crpoenue atomoB. [lepuonndeckuii 3akoH u [lepuonnyeckas 3 [11]
cucteMa xuMuieckux sneMeHToB J[. 1. MenaeneeBa

|1.2 HCTpoeHHe BemecTBa. MHOrooOpasue BenecTs H 4 H H H[[]] ‘
|1.3 ”XI/IMI/I‘-ICCKI/IG peaknuu H 6 H 1 H 1 H[[]] ‘
|I/ITOro 10 pazaeny H 13 H H H[[]] ‘
|Pa3;[eJ1 2. Heopranuyeckasi XuMus ‘
2.1 [Meranme: L 6 | | 1 [ |
|2.2 ”HeMeTaHJ‘ILI H 9 H 1 H 1 H[[]] ‘
|2.3 ”CBHSB HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB H 2 H H H[[]] ‘
|I/IT0ro 10 pa3zeny H 17 H H H[[]] ‘
|Pa3z1e.11 3. Xumus M )KM3Hb ‘
3.1 ||Xuwms w xusmn L4 ] | l[01 |
|I/IToro 10 pa3eny H 4 H ‘
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 | 2 [ 3 [ |

5. MOYPOYHOE IINTAHUPOBAHME 10 KJIACC




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEeKTpOHHBIE U(PPOBBIC
n/n Beero| Konrponsusie | ITpaktuueckue || U3YUeHUSA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

1 |[[[TpeameT opraHu4eCcKOi XUMHH, ¢€ BOSHUKHOBCHUE, 1 (]
pa3BUTHE U 3HAUYCHUE] |

2 ||[[Teopus cTpoeHHsI OpraHMUECKUX coeqUHEHNH A. M. 1 (1
Bbytneposa, €€ OCHOBHBIE MOJIOKEHUS | |

3 |[[[[IpencraBienue o knaccudukay OpraHui4eckux Bemects. | 1 (1
Homenkiarypa (cucremarnueckasi) ¥ TpPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB] |

|4 ”[[AJ‘IKaHHZ COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM psij]| H 1 H H H H[D]

|5 ”[[MeTaH M 9TaH — MPOCTEUIINE NPEACTABUTENN aJIKaHOB]] H 1 H H H H[|:|]

|6 ”[[AJ‘IKGHLII COCTaB M CTPOEHHME, CBOWCTBA]] H 1 H H H H[[|]

7 ||[[OTunen u nponuieH — NpoCTEUIINE MPEICTABUTENN 1 (1
AJIKEHOB] |

8 |[[IIpakTrueckas padota Ne 1. «Ilomyuenue sTuieHa u 1 1 (1
W3Yy4YEHUE €ro CBOMCTBY ||

9 |[[Ankamuensl. Byraguen-1,3 u metunOyraauen-1,3. 1 (1
[TosyyeHne CHHTETUYECKOT0 KayuyyKa 1 pe3HHbI ]|

10 |[[AnkuHBL: cocTaB U OCOOEHHOCTH CTPOEHHUS, 1 [1
TOMOJIOTMUYECKUH Psil. ALETHIIEH — IPOCTEUILINI
MPEACTaBUTENH AIKUHOB] ]

|11 ”[[BLIqI/IcneHH;I 110 YPaBHEHHMIO XUMHYECKON peakiiH]] H 1 H H H H[[l]

|12 ”[[ApeHLI: 6en3om u Tonyol. TokcHYHOCTh apeHOB] ] H 1 H H H H[[l]

13 |[[['eneTnueckas cBs3b yIriaeBOJOPOIOB, IPUHAISKAIIUX K 1 (1
pa3IUYHBIM KJaccam| ]

14 |[[IIpupoaHbIe UCTOYHHUKH YTIAEBOAOPOAOB: IPUPOAHbIA raz u || 1 [1
MOMYTHBIE HEe(TAHBIE ra3bl, He()Th U MPOAYKTHI €€
nepepaboTku|]




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEeKTpOHHBIE U(PPOBBIC
n/n Beero| Konrponsusie | ITpaktuueckue || U3YUeHUSA o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

15 |[[ITpupoaHble HCTOYHHUKH YTIAEBOAOPOAOB: IPUPOAHbIA raz u || 1 (1
MOy THBIE HEPTSHBIE Ta3bl, HEYTh U POIYKTHI €€
nepepadboTkH||

|16 ”[[KOHTpoanaﬂ paboTta 1o pazgeiny «YTriaeBoaopoas»]] H 1 H 1 H H H[D]

17 |[[TIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ M ATAHOL. (1
Bonoponnas csss]]

|18 ”[[MﬁoroaTOMHHe CIHPTHI: ATUJICHIIIMKOJb U TIULEPHH ] | H H H H H[D]

19 |([[®enoN: cCTpOCHHE MOJIEKYJIBI, (PU3NYECKUE U XUMUYECKUE (1
CBOMCTBA, MIpUMEHEHUE] |

|20 ”[[AJ‘ILI{GFI/I}IHI bopMmanberu 1 aneTanbaeru. ALeToH]] H H H H H[D]

21 ||[[OxHOOCHOBHBIE IpeIeNbHBIE KAPOOHOBBIE KUCIIOTHI: (1
MypaBbHHAs U YKCYCHasd ||

22 ||[[TIpakTuueckas pabora Ne 2. «CBo#CTBa pacTBOpa YKCycHO# || 1 1 (1
KHUCJIOTBI» ||

23 |[[[CTeapuHOBas 1 OJICMHOBAsI KUCIOTHI, KAK MPEICTaBUTEIH 1 (1
BBICIINX KapOOHOBBIX KHCIIOT]]

24 |[[[MbL1a KaK coJid BBICIIMX KapOOHOBBIX KHCJIOT, UX Mororee | 1 (]
nemctaue]|

25 ||[[CrnoxxHBIE 3¢HPHI KaK TPON3BOIHBIE KAPOOHOBBIX KUCIIOT. 1 (1
I'uaponus cnoxHbIx 3¢upos]]

26 |[[>Kupbl: Tuapon3, MpUMEHEHHE, OMOJIOTHYecKas pOJib 1 (]
KUPOB]|

27 ||[[YraeBoasl: coctas, knaccuukanus. Baxueimme 1 (]
NPEJICTaBUTEINN: TIII0K03a, (PpyKTO3a, caxaposa]]

|28 H[[KanMan ¥ IIeJIUTI0103a KaK NPHPOJIHbIE TOJTUMEpHI] ] H 1 H H H H[[l]




No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEeKTpOHHBIE U(PPOBBIC
n/n Beero|| Konrponsnsie || Ipaktuueckue || A3Y4CHHS 00pa3oBaTelibHbIE PECYPCh
paboThI paboThI
29 ||[[KonTposbHas paboTta no paszueny «Kucnopoacoaepkaine 1 1 (]
OpraHN4YeCKHUE COCTUHEHUS» ]|
|30 ”[[AMHHH: METHJIAMUH Y aHHUJTUH | | H H H H H[D]
31 |[[[AMHHOKHCIIOTHI KaK aM(pOTEPHBIE OPraHHUCCKHE (1
COCIMHEHUS, X OMosiormyeckoe 3HaueHue. [lentupl|]
32 |[[benku KaK MPUPOIHBIE BEICOKOMOJIECKYJIIPHBIC 1 [
COeIMHEHMS ||
33 |[[OcHOBHBIC MOHITHUS XUMUHU BBICOKOMOJIEKYJISPHBIX 1 (1
COCIMHECHMUI ||
34 |[[[OcHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYJISIPHBIX 1 (1
coenuHenuil. [lnacTtmMacchl, KayqyKu, BOJIOKHA] |
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 34 | 2 [ 2 [
MOYPOUYHOE IJIAHUPOBAHHE 11 KJIACC
No Tema ypoka KonunuecTBo uacoB ‘ Jara DIEKTPOHHBIE
n/m Bceero| Kontponbusie | [Ipaktuueckue || 13YICHIA QpoBbie
pPaBOTHI pPaBOTHI o0pazoBaTeNbHbIE
pecypcsl
1 |[[[Xummueckuii ameMeHT. ATOM. DIIeKTpOHHAasi KOHPUTYpaIus 1 (1
aTOMOB] |
2 |[[[Tepnonnueckuii 3akoH u [lepuoanueckas cucreMa XUMHYECKHX 1 (]
anemeHToB J[. 1. MenzaeneeBa, NX CBA3b C COBPEMEHHOM TEOpUEN
CTPOEHHUSI aTOMOB] |
3 |[[[3axkoHOMEPHOCTH M3MEHEHHS CBOMNCTB XMMHUYECKHX 3JIEMEHTOB 1 || 1 (]
UX COSIMHECHUI 10 IpyIaM U MepruojaM. 3HauYCHHe




No Tema ypoka KonnuectBo yacoB Hara DIJIEKTPOHHBIE
n/n Bcero|| Kontponbnsie || [Ipaktudeckue || 13Y1CHAA nudpoBre
paGOTHI paGOTHI o0pa3oBaTebHbIe
pecypcesl
MEPUONYECKOT0 3aKOHA U CUCTEMbI XUMUYECKUX 3JIeMeHTOB J1.1.
MeneneeBa B pa3BUTHH HAYKH ||
4 |[[CtpoeHue BemecTBa. XUMHUYECKasl CBA3b, €€ BUJIbl; MEXaHU3MBI 1 (1
00pa3oBaHMsI KOBaJIEHTHOMU CBsi3U. BonopoaHas cBs3b]|
5 |[[[BaneHTHOCTB. DNEeKTPOOTpULIATEIbHOCTh. CTENEHh OKUCICHHUS. 1 (1
BemectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHU | |
6 |[[[IIonsTue o qucnepcHBIX cucTeMax. VICTHHHBIE U KOJIJIONIHBIE 1 (1
pactBOpbl. MaccoBast 101151 BelecTBa B pacTBope]]
7 ||[[[Knaccudukanys 1 HOMEHKIATypa HEOPraHNYECKUX COequHeHHH. || 1 (1
I'eneTnueckas cBsI3b HEOPraHUYECKUX BELECTB, PA3TUYHBIX
KJ1accoB|]
8 |[[Kmaccudukaryst XUMHYECKHX peakuii B HEOPraHUIECKOH 1 1 (1
OpPraHUYecKOM XMMHHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPAIICHUS JHEPTUHU NPH XUMHUYECKIX
peakuusx||
9 |[[[CkopocTs peakiuu. OOpaTuMble peakiuu. XUMHUECKOe 1 (1
paBHOBecue] |
10 |[[TIpakTmueckas pabota Ne 1. «BnustHne pa3nmuunsix ¢paktopoBHa | 1 1 (1
CKOPOCTb XUMHUUYECKOU peakinm» ||
11 |[[OnexTponuTuueckas qucconuanys. [IoHATHE O BOJOPOAHOM 1 (1
nokasarene (pH) pacrBopa. Peakiuu nonnoro oomena. I'maponus
OpraHWYECKUX U HEOPTAaHUIECKUX BEIIECTRB] ]
12 |[[OxucnuTensHO-BOCCTAaHOBUTENbHBIE peakunu. [lonsTre 06 1 (1
AJIEKTPOJIN3€E PACcIVIaBOB U pacTBOPOB COJIEH] ]
13 ||[[KonTpoasHas pabota no pazaeny «TeopeTnueckne OCHOBbI 1 1 (]

XUMHUNY ||




No Tema ypoka KonnuectBo yacoB ‘ JHara DIJIEKTPOHHBIE
n/m Bcero|| Kontponshsie | [Tpaktuueckue ||A3YICHAA uidposbie
paBoOTHI paBOTHI oOpa3oBaTeNbHbIC
pecypchl

14 |[[Metamsl, ux nonoxenue B Ilepuonuueckoit cucteme 1 (1

xumuueckux 3nemeHToB [1. . MenaeneeBa u ocoOeHHOCTH

cTpoeHus atoMoB. O0mue pU3nIecKkre CBOMNCTBA METALIOB] ]
15 ||[[CrnaBbl MeTaI0B. DNEKTPOXUMHUUYECKHI Psi/l HANIPSKEHU I 1 (1

METaJIOB] |
16 ||[[Xumuueckue cBOMCTBA BKHEHIIINX METAJUIOB (HATPpUH, KaJIUi, 1 (1

KaJIBIIMH, MAarHUH, aJTFOMUHHKA ) U UX COCTUHCHUIA | |
|17 H[[XI/IMI/I‘I@CKI/IC CBOMCTBA XpOMa, MEJIM U MX COCAUHEHHIA]] H 1 H H H H[D] ‘
|18 H[[XI/IMI/I‘IGCKI/IC CBOMCTBA LIMHKA, JKeJI€3a U UX COCTUHECHMIA | | H 1 H H H H[D] ‘
19 |[[[TTpakTtnueckas padora Ne 2. "Perenune skcriepuMeHTaTbHBIX 1 (1

3a1a4 no reme «Metamuib» ||
20 |[[Hemeramnbl, ux nonoxxeHue B [lepuoanueckoii cucreme 1 [

xuMudeckux sieMenToB J[. . MenaeneeBa u 0cCoOOEHHOCTH

CTPOEHHUS aTOMOB] |
21 |[[dusmnueckre CBONCTBA HEMETAIOB. AJIJIOTPOIUS HEMETAIIJIOB 1 (01

(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa)l]
|22 H[[XI/IMquCKHe CBOMCTBA I'aJIOT€HOB, CEPhI U UX COCIMHEHHH] | H 1 H H H H[[l] ‘
|23 H[[XI/IMquCKHe CBOICTBa a30Ta, pocodpa U UX COETUHECHUH || H 1 H H H H[[l] ‘
|24 H[[XI/IMquCKHe CBOMCTBA yrJiepo/ia, KPEMHHUS U X COETMHEHUH || H 1 H H H H[[l] ‘
|25 H[[HpI/IMeHeHI/Ie BOXHEHIIINX HEMETAJUIOB M X COCTMHEHH | ] H 1 H H H H[[l] ‘
26 |(|[[O606menne u cucteMaTi3anus 3HaHUi 1Mo Teme «Hemetammsy. 1 (1

Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEaKIUi U

TEPMOXUMHYECKHUE PaCUEThI| |
27 |[[[TpakTrueckas pabora Ne 3. «PelieHne 3KCIIepUMEHTAIBHBIX 1 1 (]

3anau o teme "Hemeramisi"»]|




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DIJIEKTPOHHBIE
n/m Bcero|| Kontponshsie | [Tpaktuueckue ||A3YICHAA uidposbie
paBoOTHI paBOTH oOpa3oBaTebHbIC
pecypcsl
|28 H[[KOHTpOHLHaH pabota no Temam «Metamuib»y 1 «Hemerams]| H H 1 H H H[D]
29 |[[Heopranuueckue u opraHmueckue Kuciaorsl. Heopranudeckue u 1 (1
OpraHMYeCKHUe OCHOBaHUA| |
30 |[[[AMdoTepHbIe HEOPraHUYECKHE U OPraHUYECKHE COCANHCHUSI. 1 (01
['eHeTHuecKas CBsSI3b HEOPIrAaHUYECKUX M OPTraHUYECKUX BEHIeCTB] |
31 |[[[Posb xuMuHK B 00ECTICUCHHH 3KOJOTHUYECKOM, SHEPTETUUECKON 1 1 [
MUIIEBON OE30MaCHOCTH, PA3BUTHU MEAUIUHBI] |
32 |[[[TIpencTaBienust 06 OOIMMX HAYYHBIX TPUHIIAIIAX 1 (]
MPOMBIIUICHHOTO MOJTYYeHHsI BaYKHEHIINX BenecTs] |
|33 H[[qu'IOBeK B MHpE BEIIECTB U MaTepraioB]] H 1 H H H H[|:|]
|34 H[[XI/IMI/ISI 1 3I0POBbBE YeIIOBEKa] | H 1 H H H H[I]]

|OBLLIEE KOJMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 [ 3 [ [




YUYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

» Xumus, 10 kmacc/ T'abpuensta O.C., Octpoymo U.I'., CnankoB C.A., AKIHOHEPHOE
obuiectBo «M3aarenscTBO «IIpocBemenne»

* Xumums, 10 xmacc/ Kysmemoa H.E., I'apa H.H., JI€skun A.H.; mon penakuueit
npodeccopa Kaprosoit A.A., AkiinonepHoe oo6mectBo «M3narenscTBo «IIpocBenienne»

* Xumus, 10-11 xmaccsl/ Xypun A.A., Axmuoneprnoe ooOmiectBo «M3marenscTBo
«IIpocBemienue»

» Xumus, 11 kmacc/ T'abpuensia O.C., Octpoymo U.I'., CnankoB C.A., AKIHOHEPHOE
obuiectBo «M3aarenscTBO «IIpocBemenne»

e Xumus, 11 kmacc/ Kysnenosa H.E., JI€skun A.H., [llaranoB M.A., AkumoHepHOE
obmectBo «M3narenscTBO «IIpocBenieHue.

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

I'a6puensu O.C., OctpoymoB WU.I'; CrnankoB C.A., Xumus. Yuebuuk s 10 ximacca. M.
AO «M3narenbctBo «IIpocsemienuey», 2020 r.

lNabpuensu O.C., Sxymea A.B. Xumus 10 xnacc. PaGouas Terpanp. k yueonuky O.C

[Nabpuensina. «Xumus». 10 knace 6a3oBeiii ypoBeHb»- M.AO «M3natenbctBo «IIpocBemieHue».
2020 r./

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

HNHuTepHeT-pecypchl Ha pyCCKOM SI3bIKE:

1. http://www.alhimik.ru  TlpencraBiensl  cieayrwonme  pyOpHKH: COBETHI
A0UTYpPUEHTY, YUUTEII0 XUMHUHU, CIIPABOYHUK (OU€Hb OOJbIIas MOJ00pKa TaOJIUIl U CIIPABOYHBIX
MaTepuasoB), Becellas XHMHs, HOBOCTH, OJHMIIMAJbI, KyHCTKamepa (Macca HHTEPECHBIX
HCTOPUYECKHUX CBEIACHUM).

2. http://www.hij.ru Xypran «XumMus ¥ KH3Hb» TOHATHO W 3aHHUMATEIbHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXONT B HAYKE M B MHPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html 3Onexktponnsli XypHan «XUMHKH W

XUMH», B KOTOPOM MPEACTABIICHO MHOKCCTBO OIIBITOB 11O XUMHH, 3aHHUMAaTEeILHOMN I/IH(i)OpMaIII/II/I,
HO3BOJ'I$[IOH.[CI>1 YBJICUb YYCHHUKOB SKCHepHMeHTaHLHOﬁ YacCTbIO IIPEAMCTA.

4. http://c-books.narod.ru BeeBo3morkHast tureparypa 1mo XMMHH.
5. http://www.drofa-ventana.ru l3BecTHoe H31aTEIBCTBO YUEOHOW JIUTEpPATypHI.
HoBHUHKMHAYYHO-TIONMYJISIPHBIX M 3aHUMATEIIBbHBIX KHUT 110 XHMHH.
6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii  IIKOJIBHBIIH
nopran CO CCBhUIKAMH  Ha
00pa3oBaTEeNbHBIE CANTHI IO XUMHHU.
7. www.periodictable.ru ~ COopHuk  crateldi 0  XMMHYECKHUX  DJIEMEHTaX,

WLTIOCTPUPOBAHHBIAIKCIIEPUMEHTOM.

HHTepHEeT-pecypc Ha aHTIIMICKOM SI3BIKE:

1. http://webelementes.com Coep>XHUT HCTOPHIO OTKPHITHS W OIMHCAHHUE CBOWCTB
BCEX XUMUYECKHX 3JIEMEHTOB. By/IeT mose3eH Juist 00yJaroIuXcst sI3bIKOBBIX IIIKOJ M KIIACCOB, TaK
KaKCOJIEP)KUT HA3BAHUSI DJICMEHTOB U BEIIECTB HA Pa3HBIX S3bIKAX.

Kpurtepuu onieHuBaHus KOHTPOJIBHBIX padoT:
OtMmeTKa «5» CTaBUTCS, €CIIH:

> paboTa BBIMOJIHEHA TOTHOCTHIO;
> B JIOTHUECKUX PACCYKICHUSIX U 00OCHOBAHUU PEIICHUS HET MPOOEIOB 1 OINOOK;
> pellleHrne He COJIEPKUT HEBEPHBIX MaTeMaTUYEeCKUX YTBEP)KIEHUH (BO3MOKHA

OlHa HCTOYHOCTH, OIIKMCKA, KOTOpasd HC ABJIACTCA CICACTBUCM HC3HAHUSA WM HCIIOHHMAHUS
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y4eOHOro Marepuana).
OT1MeTKa «4» CTaBUTCS B CIEIYIOLIUX CIydasiX:

> paboTa BBIMOJIHEHA MOJTHOCTHIO, HO 000CHOBAHUS MIATOB PEHICHHS HEAOCTATOUHBI
(ecmuymeHre 000CHOBBIBAThH PACCYKICHHUS HE SBIISTIOCH CIICIIUAIBHBIM 00BEKTOM IIPOBEPKH);
> JOIMYIICHBl OJIHa OIMOKa WM eCTh JBa — TPU HEA0uéTa B BBIKJIAJKAX,

PUCYHKaX WYepTexkax WiH rpadukax (eciu 3TH BUABI pabOT HE SBISUIACH CIICIIUATBHBIM 00EKTOM
MIPOBEPKH);

> BEITIOJTHEHO 0€3 HEI0YEeTOB HE MEHEee TPEX YETBEPTHIX 3aIaHUH.

Ot1meTka «3» CTaBUTCS, €CIIH:

> JIOTyIIeHO OoJiee OHON OMOKHU Win OoJiee IBYX — TPeX HEJOUYETOB B BHIKJIAIKAX,
yepTekax WM Tpadukax, HO oOydJaromuics o0nagaer o0s3aTeIbHBIMA YMEHUSIMH TIO
npoBepseMonTeMe,

> 0€3 HeZI04ETOB BHIMIOJIHEHO HE MEHEE MOJIOBHHBI Pa0OTHI.

OTmeTKa «2» CTaBUTCS, €CIIH:

> JIOTYIIEHbI CYIIECTBEHHbIC OMIMOKH, MOKa3aBIIME, YTO y4Yalluics He 00iaaaer
00s13aTeIbHBIMU YMEHHUSIMU TI0 IAHHOW TE€ME B TTOJIHOM MEpE;

> MIPABIJIBHO BBIIIOJIHEHO MEHEE MOJIOBHHBI PaOOTHI.



