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MNOACHUTEJIBHAS 3AIINCKA
. "Pabouas mporpamma o npeamery « Xumus» Ha 2024/25 yaeGHbIi ro s
0o0ydJaronmxcs
10-11xmacca MOY "COIL" c.fran pa3zpaboTana B COOTBETCTBUHU C TPEOOBAHUAMHU CJEIYIOIINX
JIOKYMEHTOB:

. ®enepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
denepanuny;

. [Tpukaza Munobpuayku Poccun ot 17 mast 2012 r. Ne 413 «O06 yTBep)aeHUN
benepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPETHETO OOIIETO
obpazoBanus» (3apeructpuponad 07. 06. 2012 r. N 24480);

. [Tpukaza MunuctepcTBa npocsemnienus: Poccuiickoit @enepamuum ot 12.08.2022 No 732
«O BHeceHNU U3MEHEHUH B (peaepanbHbIi rocy1apCTBEHHBIH 00pa30BaTeNbHbIN CTaHIAPT
cpemHero o0miero o0pa3oBaHus, YTBEPKIACHHBIN MprUKazoM MuHHUCTEpCTBAa 00pa30BaHUS 1
Hayku Poccuiickoit @enepannu ot 17 mas 2012 1. Ne 413» (3apeructpuposan 12.09.2022 Ne
70034);

. [Tpuxaza MunuctepcTBa npocsemienus: Poccuiickoit @enepamuu ot 18.05.2023 Ne 371
«O06 yTBepxneHun (enepanbHO 00pa30BaTENbHOM MPOrpaMMBbl CPETHETr0 00IEro
obpazoBanus» (3apeructpupoBad 12.07.2023 Ne 74228);

. [Tpukaza MunuctepcTBa npocsemienus: Poccuiickoit @enepamuu ot 18.07.2024 Ne 499
"O06 yTBepkaeHNHN (eaepaTbHOrO ePeUHs IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOTIYIIEHHBIX K UCIIOJIb30BAHUIO MPH peaTn3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALIUIO
00pa30BaTeNbHBIX TPOrPaMM Ha4aJIHLHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO O0IIEro
obpazoBanus'(3apeructpupoBan 16.08.2024 Ne 79172);

. [Tpukaza MunucrepcTa npocsetmerust PO ot 21 centsops 2022 r. Ne 858 “O0
YTBEPXKICHUHU (heIepallbHOTO NepedHsl yueOHUKOB, TOMYIIEHHBIX K UCTIOIb30BaHUIO TIPU
peanu3aiy UMEIOIUX FOCyJapCTBEHHYIO aKKpeIUTALNI0 00pa30BaTeNIbHBIX IPOrpaMM
HAyYaJIbHOTO 00IIET0, OCHOBHOTO O0IIETO, CpeHero o0miero 00pa3oBaHus OpraHU3aUsIMH,
OCYILECTBIISIOLIMMU 00pa30BaTENbHYIO JESITEIbHOCTh U YCTAaHOBJICHUS PEAEIbHOIO CpOoKa
UCIIOJIb30BaHUS UCKIIOYEHHBIX YU€OHUKOB;

. [Ipukaza Munnpocsemenus Poccun Ne 119 ot 21.02.2024 «O BHECEHMM U3MEHEHUH B
npuinoxenus Ne 1 u Ne 2 k npukasy Munnpocsemenust Poccun ot 21.09.2022 r. N 858 «O06
YTBEPAKACHUU (DeIepaIbHOrO NMepeuHs yueOHUKOB, TOMYLUIEHHBIX K UCIIOIb30BaHUIO IPU
peanu3aly UMEIOIUX FOCyJapCTBEHHYIO aKKpEeIUTALNI0 00pa30BaTeIbHBIX IPOrpaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIETO, CpeHero o0miero 00pa3oBaHus OpraHU3aHsIMHy,
OCYILECTBIISIOLIMMU 00pa30BaTEeNbHYIO JESATEIbHOCTh U YCTAaHOBJIEHUS PEAEIbHOIO CpoKa
WCIIOJIb30BAaHUS UCKIIIOYEHHBIX yueOHUKOB»(3apeructpuposan 22.03.2024 Ne 77603);

. CII 2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTUYECKUE TPEOOBAHUSI K OpraHU3alUsiIM
BOCITUTAHHS U 00YyUSHHS, OT/IBIXA ¥ 0370POBIICHHS ICTEH 1 MOJIOACKI», YTBEPKICHHbIC
IIOCTAHOBJIEHUEM T'JIABHOT'O TOCYJapCTBEHHOI0 caHuTapHOoro Bpada Poccuu ot 28.09.2020 Ne 28;



. CanlluH 1.2.3685-21 «['urnennveckne HOPMATUBBI U TPEOOBaHHS K 00ECTICUCHHIO
Oe3omacHOCTH U (M1K) 6€3BpeTHOCTH AJis YeloBeKa (haKTOPOB CPebl OOUTAHUS,
YTBEPKJACHHbBIE IOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

. YyeOHoro mnana cpeanero oobmiero oopazoanust MOY "COIL" c.fran Ha 2024/25
y4eOHBIH TOJ;

. OO0pazoBatenpHON MporpamMmbl cpeaHero odmiero oopazoBanus (10-11 kimaccer) MOY
«COIlD» c.Aramn;

. [Tonoxenus o padoueit nporpamme MOV "COI" ¢ Sran.

[Tporpamma 1o XMMHH Ha ypOBHE CPEIHEro 00IIero oopazoBaHus pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepalibHOW 00pa30BaTENbHOW MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbXx B DenepaibHOM T'OCYJapCTBEHHOM
obpazoBarensHoM ctanmapre COO, ¢ yuérom Konnenmuu mpenojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHbIX opraHuzanusax Poccuiickoit denepauuu, peanus3yomux
OCHOBHbIE 00pa3oBaTeibHBIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS
Bocnutanus B Poccuiickoit @enepanun Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MporpaMMmbl 1O XUMHH, K OIpEIeJIeHUI0 o0Iei
CTpaTeruu 00y4eHHsI, BOCOUTAHUS U Pa3BUTHUS OOydarolUXCs CPeICTBaMU yuyeOHOro IpeaMera
«Xumus» nas 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMIIM KOHIENTYaJdbHbIE MOJOKEHUS
dI'OC COO o B3anMOOOYCITOBICHHOCTH II€JIeH, COJAEpI)KaHWsA, PE3yIbTaTOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, IIOJYy4aeMO€  BBIIYCKHHUKaMU  0O0lIe00pa3oBaTeabHOM
OpraHM3aliy, SBISETCS HEOTheMJIEMOM dYacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TallOM pealu3aliil Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. OTH II€HHOCTHU
KacaroTcsl TIO3HAHHs 3aKOHOB MPHUPOJBI, (JOPMUPOBAHHS MHUPOBO33PEHHS M OOLIEH KyIbTYpHI
YeJIoBeKa, a TakKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMuueckoe oOpa3zoBaHue 00y4aroLMXCsi HA YPOBHE CPEIHEr0
o0rmiero oOpa3oBaHMs CpPEACTBAMH Y4EOHOTO MpeaMeTa «XUMHs», COACpXKaHWE M TOCTPOCHUE
KOTOpPOTO ONPEJENIEHbl B NpOrpaMMe I0 XHMHUU C Y4ETOM CHEUM(PUKHA HAYKH XUMHH, €€
3HAa4YeHUs B MO3HAHUU MPHUPOJBI U B MAaTEpUAIBbHOM KU3HU OOIIECTBA, a TAaKXKe C y4ETOM OOIINX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEJIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepannn.

XuUMUS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOMH
[MBWIN3AIMHU, B CO3IaHUM HOBOHM 0a3bl MaTepHalbHOW KyJIbTypbl. OHa BHOCHUT CBOW BKJIAJ B
dbopMUpOBaHUE PALlMOHATLHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHUE 1[EIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY>KAIOILIEro MUpPA, OCO3HAHHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aMMOAEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS CTajna
HEOTHEMJIEMOI YacTbI0 MUPOBOHM KYJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
JKU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa co3MjaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PelIeHUE MI00aNbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHS



YEeJIOBEUECTBA — CBHIPHEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJIOTUYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOMMMH HENSAMH W MPUHLUIAMH CpeIHEro oO0Iero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3YUEHUS) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIBTYPHYIO HMOJTOTOBKY OOYyYaromuXcs, HEOOXOAMMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHUSI 00Pa30BaHUs B Pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBsitoliuMy  TipefMeTa «XUMUs» SBISAIOTCA 0a3oBble Kypcbl — «OpraHnuueckas
xumus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
ABJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 0 HEOPTaHMYECKOW XMMMHU (C BKIIOUEHUEM
3HAHUM U3 oO0IIel XMMHUK) U OopraHudeckoil xumun. GopMuUpoBaHUE JAHHON CHCTEMBbl 3HAHUH
IIPU W3YYEHHUU NpeaMeTa 00ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS] BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHSATHIA, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranndeckas xumus» U «OO0Ias 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBaAHA B MIPOrpamMMe M0 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/a K H3YYEHHUIO
yu4eOHOro MaTepuasia u OOyCJOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTCA HAa YpOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKHUX COCIUHECHHMH, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX U DJJICKTPOHHBIX IPEACTABICHUNM O CTPOCHUU BEILECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEIIECTBAaX IAlOTCS B Pa3sBUTHU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMH. B Kypce opraHm4eckoil XMMHU MOIYy4HaroT
pa3BuTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs MEpBOHAYaJIbHBIE
IPEICTaBICHNUS O XUMUYECKOH CBSA3M, KIaCCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM YrJIOM 3peHHusl B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCS
U3yYeHHbII Ha YypOBHE OCHOBHOIO o0OIIEero o0pa3oBaHUs TEOPETHMUYECKUH MaTepual Hu
(akTOJIOrMUECKHE CBEJCHUS O BELIECTBAX U XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHMuyecKkasi XUMHUsD» O00y4arOIIUMCS MPETOCTABISIETCS BOZMOXKHOCTh OCO3HATh
3HAaYeHHE IEPUOJIUYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJOTMYECKUX IO3ULIUH,
riny0ke TMOHATh MCTOPUYECKOE HM3MEHEHHEe (YHKIMH 3TOro 3akoHa — OT oboOmaromen 1o
OOBSICHAIOLIECH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE O XMMUYECKUX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IIPOTEKaHUs
pononHserca B Kypcax 10 wm 11 kmaccoB d2nemMeHTaMM  COIEp)KaHUSA, HMEIOIIHUMU
KyJIBTYpPOJOTMYECKUI M MPUKIAAHOM XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUH C JAPYTMMHM HayKaMM, PAacKpbIBalOT €€ poJib B IIO3HABATEIBHOU U
NPAaKTUYECKON NEATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHSI K IIPOLIECCY
TBOpYECTBA B 00JACTU TEOPUM M NPAKTUYECKUX NPUIOKEHUH XMMUH, IOMOTAOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ NIl MMOMOJHEHMs 3HaHUM, pelleHus
WHTEJUIEKTYAJIBHBIX M JKCIEPUMEHTAIBHBIX MCCIIE0BAaTENbCKUX 3a1ad.B 1enoMm cozpepskaHue
y4eOHOro npeamera « XUMHs» JaHHOTO YPOBHS M3y4EHHs OPHEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUsL (QUIOCOPCKUX HJIEH, TaKMX Kak:
MaTepHaJIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO MHpPA, 00YCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IIPUPOJHBIX SBICHUM IIyTEM DKCIIEPUMEHTA
U PELICHUs NPOTUBOPEYUH MEXJy HOBBIMH (PAKTaMHU MU TEOPETHUUECKUMH MPEANOCHUIKAMH,



OCO3HaHHE POJIM XUMHUHU B PELICHUM IKOJIOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HHEPIreTUUECKUX PECYPCOB, CHIPbs, CO3/1aHUS HOBBIX TEXHOJIOTUH 1 MaTEpUAJIOB.

B nmnnane pemeHuss 3agad BOCHMTAHUS, Pa3BUTUS W COLMAIM3AIMU  OOYYaIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM IOAXOAbl K OIPEAEIEHUIO COJEP)KaHUS U IOCTPOEHUs
npeaMeTa TpeaycMaTpuBaroT (pOpMUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHUN, MMEIOIINX
0a30Bo€ 3HAYCHME I PA3INYHBIX BUJOB JIEATEIBLHOCTH: pelleHus Mpo0ieM, MOUCKa, aHaIu3a 1
o0paboTku wuH(pOpMaIK, HEOOXOJUMBIX M I[PHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCJIEIOBATENLCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

B npakTtuke npenojaBaHusi XMMHM KaK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa30BaHus, TaK U
Ha ypOBHE cCpeiHero oomero oOpa3oBaHMs, IpU  OMNPEAETICHUU  COAEP KATEIbHOU
XApaKTEPUCTUKM LEJIeH H3ydeHMsl IpeIMeTa HaNpaBICHUEM IE€PBOCTENEHHOW 3HAYMMOCTH
TPaJUIMOHHO Tpu3HAETcs (OPMHUPOBAHME OCHOB XHUMHUECKOW HAyKH KakK o0jacTtu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJbTypel. C METOIWYECKOW TOYKHM 3pEHHs TakKoOM MOAXOH K
OIPEACIICHUIO LIENIEH N3YUEHHUs ITPEIMETA SABJISAETCS BIIOJIHE ONIPABJIAHHBIM.

CornacHO JTaHHOM TOYKE 3pEHUs IJIABHBIMHM LEJIAMU M3y4YEHUsS IpeaMera «XUMHsD Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:

e (opmupoBaHUE CHCTEMBbl XUMHUYECKHMX 3HAHWW KaK BaXKHEUIICH COCTABIISIOIICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKAT KJIIOUEBBIE MOHATHSA,
(dyHIaMeHTalbHbIe 3aKOHBI U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa,
03HAaKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMuUpOBaHHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX PEAKIMHA, HEOOXOAUMBIX Uil MPHOOPETCHUsT YMEHUI OpPUEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBICHHUH, HUMEIOIINUX MECTO B MPUPOJIE, B IPAKTUYECKOH U
IIOBCEIHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUM U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHUEM XUMHMUYECKOTO HKCIHEPUMEHTa, COOJIOJICHHEM NpaBuil 0O€30MacHOro
oOparleHus C BEIeCTBAMHU.

Hapsny c atum, copepkaTtesibHas XapakTepUCTUKA LeJiel U 3a/1a4 U3y4eHus IpeaMera B
IporpaMMe 1o XMMHUHU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B cUCTeMe cpenHero ooOmiero oOpaszoBaHus. CerogHs B IpenojaBaHUM XUMUU B OoJbIIeH
CTENEHM OTHAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHus OOydeHus,
OPUEHTUPOBAaHHOM Ha TOATOTOBKY BBITYCKHHKAa 00IIe00pa3oBaTeIbHON  OpraHu3alui,
BJIaJICIOIIEr0 He HaOOpOM 3HaHMM, a (YHKIHMOHAJIBHON I'PaMOTHOCTBIO, TO €CTh CHoco0aMHu U
YMEHUSAMHU aKTHBHOTO MOJYYEHHUS 3HAHWM U NPUMEHEHHUS UX B peabHOM >KU3HHU Ui PELIeHUs
IIPAKTHUYECKUX 3ajau.

B cBs3u c oTUM npu U3yYeHMH IpenMera «XHUMHS» JOMUHHUpYIOLIEe 3HAuY€HHE
nproOpeTaroT Takue LeNu U 3aJjauu, Kak:

ajgantauus OOydYaroIIMXCS K  YCJIOBUSM  JUHAMMYHO  Pa3BUBAIOLIETOCS  MUpA,
(dbopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TI'PAMOTHBIX PpEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X PUMEHEHUEM;

dopmupoBaHne y OOYYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIUN),
UMEIOIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3IMUHBIX BHJIOB JESITEIBLHOCTH: PELICHUs MpolieM,
MOWCKa, aHaimm3a W 00padoTKM uHGOpPMAIUU, HEOOXOAUMBIX UIsI TMPUOOPETEHHUs OIbITa



NeSITeIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TIO3HAHUHM XMMHUH, a TAKXKe Ui OLECHKH C
MO3UIMI SKOJOTUYECKOM 0€30IaCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOIHYIO Cpeny;

pa3BUTHE TO3HABATEIIBHBIX MHTEPECOB, WHTEIICKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO IPHOOpPETaTh HOBHIE 3HAHHUS 10 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOTIB30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIu3a y4eOHOW U Hay4YHO-TIOMYyIIpHOU HH()OPMALIUYA XUMHUYECKOTO
COJICPKAHMUS;

¢dbopMHpOBaHKE U pa3BUTHE y OOYUYAIOIIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOMIOATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaomuxcs yOeKIEHHOCTH B TyMaHHCTHYECKOW HAIpPaBICHHOCTH
XUMUH, €€ BaXHOH pOJIM B  pEHIEHWH TJIOOAIBHBIX MPOOJIeM  palMOHAIHLHOTO
NPUPOAOTIOIB30BAHUS, TIOMOMHEHUSI YHEPreTUYECKUX PECYpPCOB W COXPAaHEHHs IPHPOTHOTO
paBHOBECHsI, OCO3HAHMUS HEOOXOJUMOCTH OEpeKHOrOo OTHOLIEHHs K IpPHPOJIE U CBOEMY
3JI0pPOBBIO, @ TAK)KE TIPUOOPETEHHUSI OIBITA MCIIOJIb30BAHUS MMOJYYCHHBIX 3HAHHUM ISl TIPUHSATHUS
rPaMOTHBIX PEIICHUN B CUTYALIUSAX, CBSI3aHHBIX C XUMHUYECKUMHU SIBICHUSMHU.

B yueGHOM maHe cpeHero oOmiero oopa3oBaHUs MPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTu « EcTecTBEeHHO-HAYYHbIE TPEAMETHI.

OO01miee 9nCiIO 9acoB, OTBEACHHBIX Ul M3YYCHUS XUMHHU, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpazoBanusi, cocrapiser 68 yacos: B 10 kmacce — 34 yvaca (1 ywac B Hepenmo), B 11
kacce — 34 gaca (1 4ac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer opranuyeckoil XUMuuU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUs: oprannyeckux coeauHenuii A. M. bytneposa,
e€ OCHOBHbIE MONOXeHUs. CTpyKTypHble ()OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepus. XuMu4eckas CBsI3b B OPraHMUECKUX COCUHEHMSX — OAMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o  wiaccupukaluy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUH (cucTeMarudeckas) M TpPUBHMAJIBHBIE HAa3BaHUS BAKHEHIINX
IpeJICTaBUTeNIeN KJIaCCOB OPraHMYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YE€HHs BEUIECTB U MX NPEBpAILECHUIN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOIIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (IUIaBJIeHUE, OOyIIIMBAHUE U FTOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psia. MeTaH u 3TaH — mpocTenline
IPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKUE M XUMHMUYECKHE CBOICTBa (peakuuu 3aMeLIeHHs U
rOpeHus), HaXOKJeHNE B IPUPOJIE, TOJIyYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — IIPOCTEHIINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XHWMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHHMS,
raJIOr€HUPOBAHUS, THIPATalluK, OKUCIIEHUS U MOJIMMEPHU3alIN), TOIYyYeHUE U IPUMEHEHUE.

Ankamuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaXKHEHWIINE XUMHUYECKHE
cBOMcTBA (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOro KaydyKa 1 Pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYECKMH psia. AUETUiIeH —
MPOCTEHIINI NPeACTaBUTENb aJIKUHOB: COCTAB, CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peaxkuy ruIpUPOBaHUS, FAIOTCHUPOBAHNUS, TUAPATALUHU, TOPEHHUS), TOJTy4YE€HHE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHue, (PHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHNUS M HUTPOBAHM), MOIY4YEHME M NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupO8arUs U HUMpOBAHUs), NoIy4eHue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBSI3b MEXIAY  YIVIEBOJOPOJAMH,
MIPUHAUIEKAIIMMHU K pa3IMYHbIM KJIaCcCaM.

[TpuponHble UCTOYHUKHU YIIIEeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(QTAHBIE Ta3bl.
Heptp u e€ mnpoucxoxaenue. CrocoObl mepepaboTki He(TH: TEpPEeroHKa, KPEKUHT
(TepMHUYECKM, KaTaIUTUYEeCKHit), nuponu3. IlponykTsl nepepaboTku He(pTH, UX IPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKy.

OKCHepUMEHTAJIbHbIE METO/Ibl M3Y4YEHMsI BELECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iamMu MmIacTMacc, KaydyKoB U pe3uHbl, KoJuleKunu «HedTe» u «YTomam», MoeInpoBaHne
MOJIEKYJ YIJIEBOJOPOJOB U TaJlOr€HONPOMU3BOJHBIX, IPOBEIEHHE NPAKTHUYECKOW pPabOTHI:
II0JIyYEHUE 3TUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnble 3amaumn.




Bbruuciienust 1Mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOAHOTO BEIIECTBA MM MPOAYKTAa pEakUWU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKIUN).

Kucsopoaconep:xamue oprannyeckue coeMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEakluu C aKTMBHBIMU METajllaMH, TaJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. Boiopoabie CBA3M MEXKy MOJIEKyJlaMU CIUPTOB. [lelicTBUe MeTaHoJIa U 3TaHOJa
Ha OpPraHu3M YeJIOBeKa.

MHoOrOaTOMHBIE CHUPTHL. ODTHICHIJIMKOJIb W TJIMIEPUH: CTpOoeHue, (Qusmdyeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO MIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peakius Ha
MHOTOaTOMHbIE cnupThl). JleiicTBue Ha opraHu3Mm uyenoBeka. [IpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIA.

@DeHoNI: CTpPOCHHWE MOJEKYJbl, (U3NYECKHNEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruapl U kemonwvl. DopManbAETHA, alETAIbICTHI CTpOeHUe, (QU3uUeckue Hu
XUMHUYECKHE CBOMCTBA (PEaklMU OKHUCJICHHS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIUH),
MIOJIy4€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHHe, pu3nveckre 1 XUMHUIeCKre CBOMCTBa (CBOICTBa, 00IIKeE I KJlacca KUCIOT, PeaKIus
TepudHKanMn), TMoNydeHHe W npuMeHeHue. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
UX MOIOIIIEE IEUCTBHE.

Crnosxxuble 2Gupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHnenne xxupoB. buosnorudeckas poib KUPOB.

YrneBonpl: cocTas, KiaccuuKaIus yrieBooB (MOHO-, AU- U MoJaucaxapuasl). [mroko3a —
MPOCTEHIINNA MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYJbl, (U3MYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojelcTBue c¢ ruapokcuaoM Meau(ll), okucineHne amMMHAdYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXKICHHE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. DortocuHTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u neminronos3a Kak npupojssie noiaumepsl. CTpoeHrne Kpaxmalia U LEJUTI0JIO3bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA Kpaxmaiia (TUApOIN3, KAYECTBEHHAs PEaKIUsl C HOJI0OM).

OKCIEPUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W HX IMPEBpaIICHUM: MPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JE€MOHCTPAIlMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMM OJHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHona okcuaom wmeau(ll)), MHOroaToOMHBIX
crupToB (B3aumojelctBue raunepuHa ¢ ruapokcunom menu(ll)), ampaernnoB (oxucineHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u rtuppoxcumom wmemu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), MPOBEIACHUE IPAKTUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbruuciienust 1Mo ypaBHEHMIO XHUMHYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKLUUU I0 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMHHOKUCIIOTBI Kak aMQOTEepHbIE OpPraHUYECKHUEe COoeJMHEHUs. Dusnueckue
XUMHYECKHE CBOICTBA aMHHOKHMCIOT (Ha mpuMepe IiMlKHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.



benku kak MpUpOAHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKME CBONCTBa O€JKOB: THUAPOIU3, JEHATypalus,
Ka4eCTBEHHBIE peaKIuH Ha OeNKH.

OKcrepUMEeHTalbHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpeBpallleHuil: HaOironeHue u
ONMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: JEHAaTypalus OEJKOB IpPH HarpeBaHWHU, IIBETHbHIE
peakimu OeIKOB.

BbicokomosiekysipHbIe COeJUHEHHUS

OcCHOBHBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3ALUH, CPEOHSAs MOjeKyspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3aLU U ITOJIMKOHICHCALIHS.

OKCHEepUMEHTAJIbHBIE METO/bl M3Y4YEHHs BELECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3Lamu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanys MeXINpeaMETHBIX CBSA3E€H NMPU M3YYEHHHM OpraHudeckod xuMuu B 10 kmacce
OCYILIECTBIIIETCSI Yepe3 HUCMOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak H
MOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAay4YHbIC IOHATHS: SIBIEHUE, Hay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJlM3, CUHTE3, KJIacCU(PHUKALMA, MEePUOAUYHOCTb, HAOJIOJECHHUE, HU3MEpPEHUE,
DKCIEPUMEHT, MOJEIIUPOBAHHE.

®du3uka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEILECTBA, (PU3UUECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (OTOCHHTES,
OMOJIOTUYECKU aKTHBHBIE BellecTBa (O€IKH, YIIIeBOAbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHbIE TOPOJIbL, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHoI0rHA: NUILEBbIE IPOLYKThI, OCHOBBI PAllMOHAIBLHOIO IIUTaHMs, MOIOINE CPEACTBA,
JIEKaPCTBEHHBIE U KOCMETHUYECKHE MTPENapaThl, MaTEPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMHUECKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOYKA.
DHepreTHyeckue YpOBHH, MOIYPOBHU. ATOMHBIE OpOUTaNu, S-, p-, d- aneMeHTbl. OCOOCHHOCTH
pacnpezesieHusl 3JeKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpOHHast KOH(UTYpaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuomuueckas cucrema XUMHUYECKUX dieMeHToB [[. .
MenneneeBa. CBs3b mnepuoandeckoro 3akoHa u [lepuonndeckoil CHUCTEMBI XUMHYECKHX
anemenToB /. M. MenneneeBa ¢ COBpEMEHHOM TeOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIECTB
110 FpyInInaM U rnepuojam. 3HaueHue NEPUOANUYECKOT0 3aKOHA B Pa3BUTHU HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. BuAbl XUMHYECKOM CBS3M (KOBaJEHTHas
HEMOoJIIpHasl U MOJIsIpHAas, MOHHAs, MeTaJlMuyeckas). MexaHu3Mbl 0Opa3oBaHUs KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DIeKTpOOTpULATEIBHOCTh. CTeNeHb OKUCIIEHU. FIOHBI: KATHOHBI M AaHUOHBI.

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTALUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTaJUIMYECKON PEHIETKU.

[TonsiTve 0 nucniepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B PaCTBOPE.

Knaccudukanuss Heopranudeckux coenauHeHud. HomeHknatypa HeopraHM4ecKHX
BEUIECTB. ['eHeTHuecKasl CBsA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHUYECKHX peakluil B HEOpPraHMYECKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NpEBpallCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT DPa3lW4HbIX (QakTopoB. OOpaTHMblE peaKIUu.
Xumuueckoe paBHOBecHe. DakKTOpbI, BIUSAIOIIME HA COCTOSHHE XMMHMUYECKOIO DPABHOBECHS.
ITpunnun Jlellarense.

Onextponutuyeckas aucconuanusa. CuiibHble M cialble 3iekTposuTsl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBbHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/Abl M3YyUEHHUsl BELIECTB M UX IPEBpAlllEHUM: JAEMOHCTpaLus
tabmun «lleproguyeckas cuctema xumudeckux sjaeMeHToB J[. M. MenpaeneeBa», w3ydeHue
MoJiesiell  KPUCTAIIMUECKUX pPeIETOK, HaOIIoJeHWe M OINUCAHHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEepOKCHIa BOJOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIpPEZICIIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHIAMKATOpA, PEaKLUuu
MOHHOTO OOMeEHa), MpOBEJIEeHUE MNPaKTHUeCKOol paboThl «BiusHue pasnuyHbix (AaKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKLUN».

PacuérHble 3anaun.

Pacuérsl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACcCOBasi JA0JIS BEIIECTBAY.

Heopranuyeckass Xumus

Hemeramnel. Ilomoxenue HeMeramioB B Ilepuoanyeckoil cuCTEME XUMUYECKHX
anemeHTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aTroMoB. Dusndeckue CBOMCTBa
HEMETAJIOB. AJIJIOTPOIHS HEMETA/UTOB (Ha MPUMEPE KKCIopoa, cephl, hocdopa u yriaepoa).

XUMHUECKHEe CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajlor€HOB, cepbl, a3oTra, (ocdopa,
yIIepoAa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxxenne meramios B [lepuoanueckoil cucteMe XUMHUYECKHUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTaysioB. CIuUlaBbl METAIOB. DJIEKTPOXUMMYECKUN PsiA HaNpsyKEHUI
METAaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJUIOB (HATpPUH, KaJlWi, KajdbIlMd, MAarHUu,
IIOMUHUH, IUHK, XPOM, KeJle30, Me/Ib) U UX COCTUHECHUH.

O6mme cocoObI oTyyeHuss MeTayuioB. [IpuMeHeHe MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YEHHMS BEUIECTB M MX IPEBPALCHUN: H3Yy4YCHHE
KOJUIEKIMH «MeTaabsl U CIUIaBbl», O0pa3lloB HEMETAJIOB, PELIEHHE HKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHWE W  ONHCAaHUE JICMOHCTPAIMOHHBIX H  JAaOOPAaTOPHBIX  OMBITOB
(B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCIIOT M IIEJIOo4Yed, KadyeCTBEHHBIE
peaklMi Ha KATHOHBI METAJIOB).

Pacuérhrie 3amayun.

Pacuétel mMacchl BemiecTBa WiM 00bEMa Ta3oB MO U3BECTHOMY KOJUYECTBY BEIIECCTBA,
Macce Wi 00BEMY ONHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) IPOYKTOB PEAKILIUHU, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA U KU3Hb

Ponp xumun B 00€CTICUeHUH YKOJIOTHYECKOM, SHEPTETUUECKOM U MHUIIEBON 0€301MacHOCTH,
pa3BUTHUM MeAulMHbL. [lOHSATHME O Hay4YHBIX METOAAaX TMO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpeacraBnenuss 00 O0OMMX HAYYHBIX MPUHIMMNAX [POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITHUX BEIIICCTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAKHEUIIME CTPOUTEIBHBIE MAaTEpHUAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepHhalibl JJid SJIEKTPOHUKH,
HaHOMAaTEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.

XuMusg U 3I0pOBbE 4YEJIOBEKa: MpaBWJIa HMCIIOIb30BaHUA JIEKAPCTBEHHBIX IPENapaToB,
mpaBujIa 6€30MacHOr0 MCIOIB30BaHMS MPENapaToB OBITOBOM XMMHUHU B TTIOBCEHEBHOMN KU3HHU.

MexnpenMeTHBIE CBSI3H.

Peanusanus MeXIpeIMETHBIX CBSA3€HM MPU U3YyYEHUH OOILIEH M HEOpraHMYEeCKOH XMMHUHU B
11 kyacce oCymecTBIACTCS Yepe3 UCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK W MOHATHM, SABJISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIIA.

OO0mue ecTeCTBeHHO-HAY4YHbIC TOHSTHS: HAyYHBIM (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIm3, CHUHTE3, KJIaccupuKaIms, MEPUOUYHOCTb, HaOJr0ICHUE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: Marepus, YHEPrusi, Macca, aToMm, HJIEKTPOH, MPOTOH, HEWTPOH, MOH, H3OTOII,
PaZlMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMUYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XHUMHYSCKas MPOMBIIIEHHOCT, METAJUTYpTHS, MPOU3BOJICTBO
CTPOUTEINBHBIX MaTepualioB, CEIIbCKOXO3SUCTBEHHOE MPOU3BOJACTBO, MHIIeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XUMHUHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OOYYaIONIUMUCS
porpaMM CpeaHEro o0miero odpazoBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
HayuHo-Meronnueckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus ABJISETCS CUCTEMHO-/1EATEIbHOCTHBINA OIXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSA IpenMeTa «XHMHUS» Ha YpOBHE CpeAHEro ooOmiero oOpa3oBaHMA
BbIJIEJICHBI CIIEIYIOIINE COCTABIISIOLIUE!

OCO3HaHUE OOYYAIOMIMMUCS POCCUNUCKONW TPaKJaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAIIUU K 00yUEHHUIO;

IeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UICTOPUYCCKUX TPAIULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCs PYKOBOJICTBOBATHCS B CBOCH JESTENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIMUMH LEJIOCTHOW CHUCTEME XHUMHYECKOIO
o0pa3zoBaHus;

HaJIMYUE IPABOCO3HAHUS JKOJOTUYECKOM KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE JIAHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B EIMHCTBE
y4eOHOM M BOCHHUTATENIbHOW JIEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJealaMd  POCCHUHCKOTO
rpa)XJIaHCKOTO O0O0IecTBa, MPUHATHIMH B O0INECTBE HOpPMaMHU M TpaBUIaMH IOBEIEHUS,
CIOCOOCTBYIOLIUMH TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAaHOBICHUS
JMYHOCTH 00YYarOLINXCS.

JInaHOCTHBIE pe3yNIbTaThl OCBOEHUS NMpeAMeTa «XHUMHUS» OTpa)xarT c(hOpMHUPOBAHHOCTH
OMbITa TO3HABATENbHOM M MPAKTHUECKOM MAESITeNbHOCTH OO0YYalolMXCs [0 peaau3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHHUs 00yYalOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMAaX W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON IEATEIBHOCTHU MPU CO3JAHUHN YYE€OHBIX IIPOEKTOB,
pelIeHnr y4eOHbIX U O3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€E Pa3INYHbIX BUJIOB yUEOHOH AEATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTE€YECTBEHHOMU
XUMHH,

YB@KEHHUSI K IpPOIEcCCYy TBOpYECTBA B OOJIACTH TEOPUHM M IMPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, UYTO JOCTHKEHUS HAYKH €CTh pe3yNlbTaT IUTEIbHBIX HAOIIOACHUH,
KPOTOTJIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPpyZa YYEHBIX U MPAKTHKOB;



UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYYEHHH U IMOCIEAYIOIIEM aHau3e
nH(GOpPMaIIUKU O MEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OT€UECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO ITOBEACHHUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYallud, CBSA3aHHbIE C XHUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IOBEJEHHE W MOCTYNKH CBOMX TOBAPUIIEH C MO3ULMHA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHMSA LEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (hU3UYECKOMY U TICUXHUECKOMY 3/10POBBIO;

coOuo/IeHHsT TpaBUil 0Ee30MacHOr0 OOpalIeHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
’KU3HU U B TPYJOBOU JESTEIbHOCTH;

NOHUMaHMA II€HHOCTH TPaBWJI HWHAWBUIYAIbHOTO U KOJUIEKTUBHOTO O€30M1acHOTO
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS MOCIEJACTBUI U HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTpeOIEHUS aKOIoJs,
HAapKOTHUKOB, KYpEHU);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKOW JCSTEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad COLHUAJIBHON
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO Mpoeccuil pa3lIMyHOTO pojJia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXCHUS K TPYILY, JIOISAM TPyJla U pe3yibTataM TPYAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIUBUAYaJbHOW TPAEKTOPUU OOpa30BaHUSA,
Oynyieit npodeccuu M peann3anul COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) ’K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1L1E1eCO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM, BIUSHHUS 3KOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLUANBHOMN Cpebl;

0CO3HaHMS HEOOXOJIMMOCTH HUCIOIB30BAHUS TOCTHIKEHUN XUMHH JJISI PEIICHHs] BOIPOCOB
paloHaIbHOIO IPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBUM, NPUHOCAIIMX BpEJ] OKPYKaIOLIEH MPUPOJHON cpene,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpHUSTHBIE HKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUS Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KYJbTYphl, OIbITA
JIESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMMH B
MO03HAaBaTEJIbHON, KOMMYHUKATHBHON M COLMAIbHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOSTH UJCOJOTHU XeMOPOoOHH;

7) 1EHHOCTH HAYYHOI0 O3HAHMS:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKU;



MOHUMAHUS CHeNU(PUKA XUMHH Kak HayKd, OCO3HaHUS €€ poid B (HOPMHUPOBAHHH
paIMOHATBHOTO HAYYHOT'O MBILIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpPEeCTaBIeHHs 00 OKpYyKaroIeM
MHpE KaK O €IMHCTBE INPUPOALI U YEJIIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEW M
pelIeHrnr IpoodiieM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH JJISI COBPEMEHHOW IUBUIIM3AIMU: B €€
T'YMaHUCTHYECKON HANpPaBIEHHOCTH U BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPbI, PEIICHUH TI00ATBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM,
OHEPreTUYECKOM, TMHUIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00eCIeYeHNN YCIOBHI YCIIEITHOTO TPY/Aa M SKOJIOTHUECKA KOM(POPTHON JKU3HH KXKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: [OHMMAaHHUs CYIIHOCTH METOJAOB II03HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BAThH MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUH OKPYKAIOMIETO MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS JiefaTh 000OCHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINUXCS JaHHBIX
C LIEJIBIO TTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIONh30BATh XUMUUYECKUE 3HAHUS JUUISl PEIICHUS TTPOOIIeM
B pEaIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K NO3HAHUIO U MCCIIEI0OBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM Tpylda B pa3nuuHbIXx cdepax mpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertanpeaMeTHblE pe3ysbTaThl OCBOECHHSA Y4YeOHOro mpeamera «XUMHUS» Ha YPOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAIOT:

3HaYUMble UIs1 (DOPMUPOBAHHUS MHPOBO33PEHHS OOYUYAIOIIUXCS MEXKIUCIUTUIMHAPHBIC
(MexIpeMeTHbIE) OOIIEHAYUYHbIE TIOHATHS, OTPAXKAIOIKE LIEJIOCTHOCTh HAyYHOW KapTUHBI MUpa
U crielupuKy METOJI0B NO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAy4HbIH (akT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIeIOBAaHUE, HAOIIOICHNE, H3MEPEHUE, DKCIIEPUMEHT U JIpYTHE);

YHUBEpCAJIbHBIE yueOHbIE JNEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHUBHEIE,
peryJsTUBHBIE), oOecreunBapmue GOpMHPOBaHUE (DYHKIIMOHAIBHOW T'PaMOTHOCTH U
COIIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh  OOY4aIOIIMXCSl  HMCIONBb30BaTh  OCBOEHHBIE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHWSA W YHHUBEpCaJbHbIC y4deOHbIE ACHCTBHS B IO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MeTtanpeaMmeTHble pe3ylbTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO3HAaBaTEIbHBIMI, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OgiiaieHHe YHHBEPCAJIBLHBIMHU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJornYecKue AeHcTBUS:

CaMOCTOSITENIbHO  (hOPMYJIHUPOBaTh M aAKTyalIM3MpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIIAATE LECIU ACATCIIBHOCTH, 3aJaBas IMapaMCTPbl W KPUTCPUHU UX JOCTUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTH C ITOCTABJICHHBIMU LCIIAMU;



UCIOJIB30BaTh MPU OCBOEHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBINUIEHUS — BBIICIATH
XapakTepHble TPU3HAKK IIOHATHM W YCTaHABIMBATb WUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS JIs1 00BSICHEHHS OTJCNIBHBIX (DAKTOB U SABJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMH BELIECTB U XUMHUECKUX PEAKIINH;

YCTaHABJIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBS3U MEXKY N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXKAEHUS (MHAYKTHUBHBIE, JEAyKTHBHbIE, IO aAHAJIOTUH),
BBISIBJISAT 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS] B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJb3YEMbIE B XUMHHM CUMBOJNYECKUE (3HAKOBBIC)
MO/IeJIU, TPe0OPa30BbIBATh MOAEIBHBIC MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMUYecKas (QopMylia, ypaBHEHHE XUMHUECKOM peakuu — TpU pPELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB M3y4aEMbIX BEIIECTB U XUMUUECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE JeHCTBHSL:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUM;

dopMynHMpoBaTh LETM M 3a7adyd  MCCIIEJOBAHUS, HCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

BIIaJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM MPOIECcCa, CAMOCTOSTEIHLHO
IPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ nHpopManme:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHPOpMauuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble MocoOus, pecypcbl MHTepHera),
aHAJTM3UpOBaTh MH(DOPMALMIO pPA3IMYHBIX BHJIOB M (OPM MpPEACTABICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(dbopMynMpoBaTh 3ampoChl M TMPHUMEHATh PaszIMYHbIE METOAbI NPH IOHCKE U OTOOpe
nH(popMaluu, HE0OXO0AUMOM J1JIsl BBIMOJTHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npruoOpeTaTh OMBIT UCHOJIb30BAHUSA MH(YOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOpMY IpencTaBiaeHUs] HHPOpMaAUHU (CXEMBI,
rpaduKy, JuarpaMMbl, TaOJIHIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXIpeIMeTHble ((QHU3MUecCKue M MaTeMaTU4YecKHe) 3HaKh U
CHUMBOJIBI, (popMyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIONIb30BaTh U MIPE0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiajeHHe yHHBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

3ajlaBaTh BOMPOCHI 110 CYILECTBY OOCYX/1aeMOW TeMbI B XOJIe€ AMAJIOra W/UIU JIUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYIIATH C Hpe?,eHTaIII/IeI\/'I PE3YIbTAaTOB I03HaBaTEIbHOU ACATCIIBHOCTH, IMOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHECHHH XHUMHUYECKOTO
DKCIIEPUMEHTA, MPAKTHUYECKOH pabOThl IO WCCIECIOBAHHIO CBOIMCTB HM3y4aeMbIX BEIIECTB,
peanuzalMu y4eOHOro MpoekTa M (OpMYIHPOBATH BBIBOJBI MO pE3yibTaTaM MPOBEIEHHBIX
WCCJICIOBAHMMA ITyTEM COTIIACOBAHHUS MTO3UITUH B X0/1€ 00CYKIIEHUS 1 OOMEHA MHCHUSIMU.

Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryISTHBHBIMH J1€HCTBUSIMU:

CaMOCTOATCIIbHO IUIAHHUPOBATH U OCYHICCTBJIATL CBOIO IMO3HABATCIIbBHYIO ACATCIIBHOCTD,
ompenaenss e€ NeNu W 3a/a4¥, KOHTPOJIUPOBAThH M 10 MEpPe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeUiaraéMblii aITOPUTM JICHCTBUN TPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aJ1ad,
BBIOMpPaTh Hanbosee 3 (HEKTUBHBIN CIIOCO0 UX PEIICHUS ¢ YIETOM TOJYUYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIICCTBIISATh CAMOKOHTPOJb CBOCH JIEATSIIBHOCTH HAa OCHOBE caMoOaHalM3a H
CaMOOIIECHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs») OTPaXxaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUI O XMMHUYECKOH COCTaBJISIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHUMHUHM B TO3HAHUM SBJIEHUH MpUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLICHHMS K CBOEMY
3JI0pPOBBIO U IPUPOJHOU CpEIE;

BJIQ/ICHUE CUCTEMOM XUMHUYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
HOHATHUS (XUMHUYECKUHN IJIEMEHT, aTOM, SJICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJIEHTHOCTb,
ANIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBf3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpalléHHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIE 00BEM, YIJIEPOAHBIA  CKEJeT,
(GyHKUIMOHANbHASA TPYyNNa, paauKai, H30Mepus, U30MEphl, TOMOJOTHUYECKUI psJ, TOMOJOTH,
YIIIEBOIOPOAbI, KHUCIOPOA M a30TCOJAEpPIKAIINE COECIUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OPraHMYECKUX
BemectB A. M. bByrtnepoBa, 3aKOH COXpaHEHHMs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUS, JIEXKAllUe B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBJIEHUH, (DaKTOIOrMUECKHE CBEICHNUS O CBOMCTBRAX,
COCTaBe, OJyYEeHUH 1 0€30I1aCHOM HCIOJIb30BaHUU BAXKHEUIINX OPraHUUYECKHUX BEIIECTB B OBITY
Y TIPAKTHYECKOM IEATENBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTH YMEHHI BBISBIISATh XapaKTEpPHbIE MPU3HAKH MOHATUH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE TIOHATUS IPU OUCAHUM COCTaBa, CTPOEHUS U
IIPEBPALICHUN OpraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTE YMEHHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOM) GOPMYI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XUMHUYECKHX pEakUui, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEIIECTB
JUISL AJUTFOCTPALMM UX XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAIJIEKHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OINpeNeNEHHOMY KIACCy/TpynIe COeIUHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME  COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE



COCIIMHEHUS), /aBaTh MM Ha3BaHHA 1O cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIbHBIC HA3BaHHs OTIEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,
AleTHJICH, ATWICHTJIUKOJNb, TIUIEpUH, (QeHod, ¢GopManbAeru, aneTalbJerHa, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsi KHCIOTA, CTEAPUHOBAsI KHUCIIOTa, IITI0K03a, PpyKTO3a,
Kpaxmall, LIeJUTI0JI03a, TIIUIIH);

c(OpMUPOBAHHOCTh YMEHHS OIPEAETSATh BHJIbI XMUMHYECKOH CBS3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yYMEHHUSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BeuiectB A. M. ByriepoBa st 00bsICHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUs MACCHI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHHE, (QHU3NYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTAaBUTENIEH Pa3IUYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, OSTWICH, NPOMWICH, aleTwieH, OyraaueH-1,3, mermnOyraguen-1,3, OeH3od,
METaHOJ, ATaHOJ], ATHJIEHTJIUKONb, TIUIEPUH, (EHOJ, aleTalbIeru]l, MypaBbHHAsI U YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, UeJUII0I03a, aMUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPABHEHHUSMH COOTBETCTBYIOIIMX XMUMHUYECKHX PEaKLIUM C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTb HCTOUYHUKH YIJIEBOJOPOAHOIO CBIPhS
(nedTb, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI HUX MEPepadOTKU M MPAKTHUYECKOE NPUMEHEHHE
MPOJYKTOB MEPepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCICHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 1O U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHM BJI/IETh CHCTEMOU 3HaHUH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, WCIOJB3YeMbIX B XHMHH TIPH HM3YYCHHH BEIIECTB M XUMHYECKUX SBICHUU
(HaOmrofieHre, U3MEpEHHe, SKCIIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEILECTBAMU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJIa MOJIb30BAHMS XUMUYECKON MOCYI0H U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU TUJIAHUPOBATH W BBIMOJHATh XUMHUYECKUNW HKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJYyYEHHE ITUJIICHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OPTraHMYECKHUX BEIIECTB, JEeHATypanus OeJIKOB Mpu
HArpeBaHUU, [IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
pu OOpallleHUu! C BEIECTBaMU U JIAOOPATOPHBIM O0OPYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIHUN H
(dbopMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WHGOpPMAIIUIO,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor MH(poOpManuu, UHTepHET U IpyTuXx);

c(hOpMHUPOBAHHOCTh YMEHUH COONIOJaTh TMpaBWIa DKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBE/ICHNS B OBITY U TPYIOBOM [EATEIBHOCTH B LEISIX COXPAHEHMSI CBOErO 3/I0pOBbA U
OKpY’Karollel MpUPOIHON Cpellbl, 0CO3HABATh ONMACHOCTh BO3JECHUCTBHS HA YKUBbIE OPraHU3MBbI
ONpeAcNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHbUICHHS] U MPEJOTBPAIICHHUS UX BPEAHOIO BO3JIEUCTBUS Ha OpraHU3M
YEJI0BEKa;



JUist 00y4aroluXcsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsSl: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIH;

JUIs CJeNbIX W CAa0OBHIAMIMX OOYyYaroIUXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy ob0o3HayeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyIL.

11 KUIIACC

[IpeameTHbie pe3ynabTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XuMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XHMHYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpaA, POJIM XMMHU B TO3HAHUU SIBICHHUA TPUPOIBLI, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JIUYHOCTH, €€ (DYHKIMOHAJIBLHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUs] NPAaKTHUYECKUX 3alad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHON Cpelie;

BIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/InyecKas, BOJOPOIHAs),
KpUCTAJUIMUECKasi  pem€TKa, TUIbl XWMHYECKMX  pEakUuid, pacTBOp,  DIIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAsT JUCCOLUALMS, OKHCINUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaKInH, XMMHUYECKOE PABHOBECHUE);TEOPUH U 3aKOHBI (TEOPUS JIEKTPOIUTUUECKON
quccouuanuy, nepuoanueckuil 3akol Jl. M. Menzaeneesa, 3aKOH COXpaHEHUSI MacChl BEILECTB,
3aKOH COXpAHEHUS U MPEBpAIllEHUs SHEPTUU MPU XUMHYECKHX PEaKlHUsiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHHU, MHPOBO33PEHUECKHME 3HAHHUS, JIEXKAIIUE B OCHOBE IOHHUMAaHUS
IMPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH, (DaKTOJIOIMUECKHUE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0E30MacHOM HCHOJIb30BAaHUHM BAKHEHIIMX HEOPTaHUYECKUX BEIECTB B
OBITY U PAKTUYECKOM 1eATEIHHOCTH YeI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIISATH XapaKTEPHbBIE MPU3HAKK MMOHSATHH, YCTAHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IMOHSATHS IMpPHU OMNHUCAHUU HEOPTaHMYECKHUX
BEIIECTB U UX MPEBPAILICHUN;

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIB30BAaTh XUMHUECKYIO CHUMBOJHKY JUISI COCTAaBIICHHS
dopMyn BeIIeCTB M ypaBHEHUH XUMHUUYECKUX pEaKLUH, CHUCTEeMAaTHYECKYyI0 HOMEHKIATYpPy
(IUPAC) u TpuBMallbHBIC Ha3BaHHs OTICIBHBIX HEOPraHWYECKUX BEINECTB (YrapHbIid Tras,
VIJICKUCBIA Ta3, aMMHUak, TaméHas H3BeCTh, HEralm€Has W3BeCTb, MUThEBAas COJA, MUPHUT U
ApyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJINYecKasi, BOJOPO/JHASA) B COCAUHEHMSIX, TUI KPUCTAIUYECKONH PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHAasi, MOJIEKYJspHas, MOHHAs, METAJUTMUeCKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHMUYECKUX COETUHEHUIH;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
0 MX COCTaBY K ONpeAeNEHHOMY KJIacCy/Tpylme COequHEHUH (IPOCThie BEIIecTBa — METAUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(OTepHbIE THAPOKCHIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tiepuoanydeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPUpPOBaTh €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPH30BaTh JIJIEKTPOHHOE CTPOCHHWE aTOMOB
XUMHUYECKHX A1eMeHTOB 1—4 nepuonos lleproauyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. 1.
MenzeneeBa, WCHONB3YS TOHATUS «S-, P-, O-DJEKTPOHHBIC OpPOWUTAIN», «IHEPreTUYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX
COEMHEHMH MO nepuoAaM U rpynnam l[lepuoauyeckoil CHCTEMBI XUMUYECKHUX AemMeHToB 1. 1.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOIICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIaccOB, IOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILIBIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(DUUIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyroliux BEIIECTB, TeIioBoMy d(ddekty peaxmum,
U3MEHEHHUIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YIACTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHHs peakluil pa3IUYHbIX THIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUMUTHIBAsl YCIOBHS, MPH KOTOPBIX ATH
peaKuuu UAYT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONbBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI PacKpbhIBaTh CYHNTHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3inuuHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jlelllarense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHUMHUYECKHE TPOIECCHI, JEKallie B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
MpeIcTaBiIeHUd 00 OOIIMX HAyYHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBas JI0Ni BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peakIuax, Macchl BellecTBa MM 00bEMa Tra3oB MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakiun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COONIOATh MpaBUjla MOJb30BaHUS XUMUYECKOW MOCYNOi U
71a00paTOpPHBIM 000PYIOBAaHHEM, A TAK)KE MpaBHUiIa OOPAIIECHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XHMUYECKUN SKCIIEPHUMEHT
(paznmokeHue NEpOKCHIa BOAOPOAA B MPHUCYTCTBUHM KaTalau3aTopa, ONpPEIEICHHE Cpebl
pPacTBOPOB BEILIECTB C IMOMOIIbIO YHUBEPCAIBHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE HKCIEPUMEHTATBHBIX
3agau nmo TemMaM «Metamnely u «Hemetamib») B COOTBETCTBHM C TPaBUJIAMU TEXHUKHU
0e30macHOCTH MU 0OpallleHUH C BELIECTBaMU U J1JaOOPaTOPHBIM 000PYI0BaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIUX
peaxuii 1 GOpMyYIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
[OJy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpEICTBa MaccOBOW KOMMYyHMKauuu, VIHTepHEeT u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHMH COONIOAATh MpaBWiIa SKOJOTMYECKH I1eecO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH IEATEIFHOCTH B LEISIX COXPAHEHHS CBOETO 3[0POBBS W
OKpYXKarolled MPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OIpeIeIEHHBIX BEIECTB, MOHUMasi cMbIca mokasatess [1JIK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIIEHUS U NIPEAOTBPALIEHUS X BPEJIHOIO BO3/IEMCTBUS HA OPraHU3M UYEJI0OBEKA;

JUist 00Oy4aroluXcsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIA;

JUIs CJeNbIX W CAa0OBHIAMIMX OOYyYaroUMXcs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu xumudyeckux (Gpopmyst.



Kpurepun ouenuBanus no xumuu (®IoC)

Kpurtepum oileHKH YCTHBIX OTBETOB

VCTHBINM OTBET

«5»

[TonHbIi pa3BepHYTHIN OTBET C MPUBJICYEHUEM JAOMOTHUTEIBHOTO MaTepuana,
IpaBUJIbHBIM HCITIOJIB30BAHUCM 6I/IOHOFI/I‘~ICCKI/IX TCPMHHOB. OTBeT u3Jaraercs
ocJC10BaTCIIbHO, C UCIIOJIb30BAHUEM CBOUX IIPHUMCPOB. Y4eHuk CpaBHUBACT
MaTepurall C MpCAbIAYIIHNM. CaMOCTOSTEILHO MOKET BBIBECTH TCOPECTUUCCKUC
I0JIOXKEHHUS HAa OCHOBE (haKTOB, HAOIIOAC€HUH, ONIBITOB. CpaBHUBATH pa3InyHbIC
TCOPHU U BBICKA3bIBATh 10 HUM CBOIO TOYKY 3pCHUA C IPUBCACHHUEM apryMCHTOB.
ConeprxkaHue BOIpoca yJaIlHuics u3aaraeT CBsI3HO, B KpaTKoi (popme, He TomycKaeT
OMOJIOTMYECKHUX OLTUOOK U HETOYHOCTEH.

«»

Henonneii OTBCT, B KOTOPOM OTCYTCTBYIOT HCKOTOPbIC HCCYIIICCTBECHHBIC 3JICMCHTLI
COACPIKAaHUA NN IMMPUCYTCTBYIOT BCC BBIIICU3JIOKCHHBIC 3HAHUA, HO JOITYIICHBI
MaJIO3HAYUTEIbHEIC OMOJIOTHYECKUE OIJ_II/I6KI/I, HCJIOTUYHO, ITPOCTPAHHO U3JIOKCHO
OCHOBHOC COACPIKAHUC BOIIPOCA.

«3»

[Ipu oTBETE HEMOIHO PACKPHITO COJEPKaHNE MaTepraa, HO MOKa3aHo odIiee
IMOHUMaHUE BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHbIE JJIS
JATBHENIIIETO YCBOCHHS POrpaMMHOT0 MaTepuana. iMeroTcs ommoku B
OTIpEICTICHUH TTOHSATUH, UCIIOJIb30BAHUH OMOJIOTUIECKIX TEPMHUHOB, KOTOPHIE
HCTIPABJISIIOTCS TPU HABOSIIMX BOMPOCAX yUuTeNsl. JlomyCTHI YeThIpe WU TSATh
HEJI0YETOB

«2»

3HaHus OTPBIBOYHBIC HCCUCTCMHBIC, JOITYCKAOTCA pr6I)Ie OIINOKH. HGIIOCTaTOqHBIe
3HaHHWA HE ITO3BOJIAIOT IMOHATH MaTC€pUall.

Kputepun oneHkn TecTOBBIX padoT

TECTOBOE 3AZIAHUE

«5»

91-100%

«“»

71-90%

«3»

50-70%

«2»

Menee 50%

Kpurtepun oneHKH J1a0OPAaTOPHBIX U MPAKTHYECKHUX padoT




JIABOPATOPHAA N [TIPAKTUYECKAS PABOTA

«5»

VYdeHuK caM mpejyiaraeT OnpeesIeHHBIN OMBIT IS TOKAa3aTeIbCTBA TEOPETUIECKOTO
MaTepuasa, CaMOCTOSATEIBbHO pa3padaThIBACT TUIAH MOCTAHOBKH, TEXHUKY
0€30MacHOCTH, MOXET OOBSICHUTD PE3YJIbTAThI U MIPABUIBLHO OPOPMIISET UX B
TeTpajIu.

Taxoke olleHMBaeTCsA KaueCTBO BEICHUS 3aITMCEN: aKKYPATHOCTh, BBHITIOJIHEHUE CXEM,
pUCYHKOB U Tabsmil u T.1. Eciu TpeOGoBaHMs HE BBIOTHSIIOTCS, TO OLICHKA
CHIDKAETCSL.

«»

OnBIT IPOBEJICH I10 MPEUIOKCHHON YIUTEIIEM TEXHOJIOTHH C COOJTFOICHUEM TIPABIT
Tb. PaGoTa, BBINIOTHEHA TIOJTHOCTHIO, HO B HEH He Oosiee 0HOM HeTpyOoi OmMMOKH H
OJTHOTO HeJloueTa; He OoJiee TpexX HeJI0YETOB.

[IpaBunbHOE O(OpMIIEHHE PE3YIBTATOB OIBITA B TETPAIIH.

B xoHI1e kaxaoii 1abopaTopHOi pabOThl 0053aTENBHO 3aMUCHIBAETCS BHIBO/I IO
WTOTaM BBITTOJTHEHHOUW paboThI (BBIBOI (POPMYIHUPYETCS UCXOS U3 LIeTU pabOThI).
JIabopartopHasi paboTa 63 BbIBOIa HE OIEHUBAETCS BBIIIE «4».

«3»

VY4eHuKk npaBUIILHO BHITIOJHUI HE MeHee 2/3 Bcei paboThI WK TOMYCTHIT He OoJiee
OJTHOU TPYOOH ONIMOKU M IBYX HEJOYETOB (PE3yIbTATHI OMBITA OOBSICHIIOTCS TOIBKO
C HaBOJALIMMHU BOIIPOCAMH, PE3YJIbTAThl HE COOTBETCTBYIOT HcTUHE). OdopmieHue
OTIBITa B TETPaJId HEOPEXKHOE.

2»

He cobmtonarorest nmpaBuia TeXHUKU 0€30IaCHOCTH, HE COOJII0JaeTcs
MOCJIeIOBATEIbHOCTD MTPOBEACHUS OIBITA. Y YEHUK HE MOXKET OOBSICHUTH Pe3yJIbTar.
OdopmiieHne onbITa B TETpaau HEOpEXKHOE.

KpI/ITepI/II/I OICHKH NHCBMCHHbIX paﬁoT

[Tucemennas padora/ 3SAUET

«5»

BBITIOJTHIII PaboTy 6€3 OMOOK ¥ HET0YETOB;
JOMYCTHIT He 00JIee OJTHOTO HEIOYETa,

CaMOCTOATCIBHO MOJKET BBIBCCTH TCOPCTUUCCKUC ITOJIOKCHUA Ha OCHOBE (baKTOB,
H36J'IIOI[CHI/II71, OIIBITOB; CPABHUBACT PA3JIMYHBIC TCOPHUHU U BBICKA3bIBATH 110 HUM CBOIO
TOYKY 3pCHUS C IIPUBCACHUCM apr'yMCHTOB.

«»

BBITOJIHUJI PabOTy MOJIHOCTBIO, HO IOMYCTHII B HEH:
1. He GoJiee OTHON HETPYyOOil OTMOKU U OJTHOTO HEJIOYETa,
2. unu He OoJee IByX HEJ0UYETOB;

3. MNPUCYTCTBYIOT BCC BBIMICU3JIOKCHHBIC 3HAHUS, HO JOITYHICHBI MAJIO3HAYHUTCIIbHBIC
OMOJIOTHYECKHE OH_II/I6KI/I, HCJIOI'MYHO, IIPOCTPAHHO U3JIOKECHO OCHOBHOC COACPIKAHUC




BOIIpOCA.

BBITIOJTHIIT HE MeHee 2/3 paOoThl WM TOMYCTHII:

1. He Gosee ABYX rpyObIX OLIHOOK;

2. wnu He 6ojee oJ1HOM IpyOo U OAHOM HerpyOoi OMOKH U OJHOTO HEJJ0YEeTa;
«3»
3. uu He 6oJee ABYX-TpeX HerpyObIX OINOOK;

4. unv OTHOM HErpyOoil OIMMOKK U TPEX HEJO0UYETOB;

5. WM NIPU OTCYTCTBUU OLIMOOK, HO MPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.

1. nomycTui 4ucao omuOOK U HEJJOUETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPOH

Dy | MOXET OBITH BHICTaBJIEHA olleHKa "3";

2. WA €ClIU IMPAaBUJIbHO BBITNIOJIHUII MCHEC IMOJIOBUHBI pa6OTBI.




TEMATHYECKOE INTAHUPOBAHHE

10 KITIACC
N HanMeHoBaNNEPA31EN0B 1 KoanuectBouacon DJIEKTPOHHbIE
n/n TEMIIPOrpaMMBbl Bcero Kontpoabnbiepaborsl  IIpakTnueckuepadoTsl (mnposic)
o0pa3oBaTe/bHbIepeCcypChl
Pa3nen 1.TeopeTnueckue 0OCHOBBI OPraHMYeCKOl XMMUH
[IpenmeT opraHuuecKON XUMUH.
11 Teopus cTpoeHMS OpraHUYECKUX 3 1
coequHennii A. M. bytieposa
Hroromopasznemy 3
Paznen 2.YraeBoaopoanbt
51 [IpenenbHbICYTIEBOIOPOABI — 5
AJTKaHBI
59 HenpenenbHbie yrieBoaoposl: 6 1
QJIKeHBI, aJIKaIMEHBI, ATKUHBI
2.3 ApOMaTHIECKUEYTIEBOIOPOIBI 2
24 IIpupoHbIE HCTOYHUKHU 3 1
YIIIEBOIOPOIOB U UX MepepaboTka
Hroronopaszaery 13
Paznea 3.Kucsopoacoaep:kammeopranndeckuecoeinHeHUs!
3.1 Crupter. denon 3
39 Anwnerunpl. KapOoHoBEIE 7 1
KuCIOThI. CIIOKHBIE dPUPHI
3.3 VYrneBoasl 3

Hroronopaszneny 13




Pasnea 4.A30Tconep:kammeopraHndecKuecoeANHeHUus!

4.1 AMUHBI. AMHHOKHUCIIOTBL. benku 3

Hroromnopazaeny 3

Paspnen 5.BbicokOMOJIeKYIsIpHbIECOEIMHEH U

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroronopaszaeny 2

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34



11 KJIACC

KoumnuecrBoyacos JIEeKTPOHHbBIE
Ne HaumeHoBaHuepa3aeioB 1 (mudpoBbIe)
n/n TEMIIPOrPpaMMBblI Bcero KonTpoabubiepadorsl  IIpakTnuecknepadoTsl
o0pa3oBaTe/bHbIEepeCypChI
Pa3nen 1.TeopeTnyeckneoCHOBHIXUMHH
CtpoeHne aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [lepronuyeckas cucrema 3
XUMHUYECKUX 3eMeHToB Jl. U.
Menneneena
CtpoeHueseniecTsa.
1.2 4
MHoroo6pa3ueBemniecTn
1.3 XUMUYeCKUEPEAKIINH 6 1 1
Hroromnopazaeny 13
Pasnea 2.Heopranuyeckasixumust
2.1 Mertamibl
2.2 Hewmeranis 9 1
53 CBs13b HEOPTaHUYECKUX U 5
' OPraHUYECKUX BELIECTB
Uroronopaszneny 17
Pa3zpnen 3.Xumus 1 ’KU3Hb
3.1 XUMUS U )KU3Hb 4 1
Hroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 3 3

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoaunuecTBouacos
o/ Temaypoka Bce  KonTtpoubHbIep
- ro a00ThbI
[Ipenmer oprannyeckoi
XUMHH, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE
Y 3HaYEHUE
Teopus crpoeHus
OpraHUYECKUX
coenuHeHU A. M.
Bbyrtneposa, e€ ocHOBHBIE 1 1

nosioxkenust KoHTposbHast
pabota Nel "BBomHbIi
KOHTpOJIb"

IIpencrasnenue o
KJ1acCU(pUKaLUU

OpPraHUYECKUX BEILECTB.
Homenkiarypa 1
(cuctemaruyeckas) u
TPUBHAJIBHBIC HA3BAHUA
OpPraHMYECKUX BEILECTB

IIpakTH4yeckuep
a00ThbI

Jarausyu
eHHUs

DJleKTpoHHbIenu¢poBbIeodOpazoBaTelI
bHBIEpecypChl

AJIKaHBI: cOCTaB U
CTPOCHUE, 1
TOMOJIOTUYECKUI PAJT

Merad u 3TaH — 1



MpoCTenIme
IIPEJICTAaBUTENIN AIIKAHOB
AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA
OTUJIEH U NPOINUIEH —
IIpOCTEHIINE
MPEJICTAaBUTENIN AIKEHOB

[TpakTuueckas padora Ne
1. «Ilonyyenue sTuiieHa U
W3yYEHHUE ETO CBOMCTB)

10

Ankanuensl. byranuen-
1,3 u metunOyranuen-1,3.
ITonyyenune
CHHTETUYECKOTO KayuyKa
1 PE3UHBI

AJTIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUI PSI.
AneruieH —
IIPOCTEUIINUTIPECTABUTE
JbAJIKMHOB

11

Brruucienus mmo
YPaBHEHUIO XUMHUYECKOU
peakuuu

12

13

ApeHbl: 6EH30J1 U TOJIYOJI.
TOKCUYHOCTH apEHOB
I'ereTmueckas CBSI3b
YIJIEBOIOPOIOB,



14

15

MPpHUHAAJICKAIINX K
Pa3JInYHBIM KJIacCaM

IIpupoHbIE HCTOYHUKH
YTIIEBOIOPOAOB:
IIPUPOIHBIN ra3 U

MOy THBIE HEPTSHbIE
rasbl, HeTh ¥ IPOAYKTHI
e€ mepepaboTKu

IIpupoHbBIE HCTOYHUKH
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 U

MOy THBIE HETSHbIC
rasbl, HeTh ¥ MPOAYKTHI
e€ mepepaboTKu

16

KonrponbHas pabora no
paszeny «YTaeBoJopOoIb»

17

[IpenenbHbie
OJIHOATOMHBIC CITUPTHI:
METAHOJI U DTaHOJI.
Bonopoanasicsssb

18

19

20

MHOroaToOMHBbIE CITUPTHI:
STUJICHTIIUKOIb U
TIIULEPUH

DeHOJI: CTPOEHUE
MOJIEKYJIbI, PU3HUECKUE U
XHMHYECKHE CBOMCTBA,
MpUMEHEHNE

AJBIEeTUIbL:
dbopManbaerua u



21

22

23

24

25

26

arneTanpIerun. AeTOH

OIIHOOCHOBHEIE
npeiesbHbIe KapOOHOBBIE
KHCIJIOTBI: MypaBbUHAS U
YKCyCHas

[TpakTuueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCITOTBD)

CreapuHoBas u
OJICMHOBAs KMCIIOTHI, KaK
NpEaACTAaBUTEIN BICHINX
KapOOHOBBIX KHCIIOT

Mbl1a Kak COJIU BBICIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIlee NEUCTBHE

CrnoxHble 3(hupbl Kak
IPOU3BOJIHBIE
KapOOHOBBIX KHCIIOT.
['uapoau3cinoKHBIXIPUPO
B

Kupsl: runponus,
IPUMEHEHHE,
Ouonoruueckas poib
KHUPOB

27

YTneBobl: COCTaB,
KJaccuukanus.
Baxwuerimue
NPECTaBUTEIN: TIFOKO03a,
dbpykTo3a, caxaposa



28

29

30

31

Kpaxmai u nemnromnosa
KaK [PUPOIHBIE
MIOJIUMEPBI

O06o0maromuii ypok 1mo
paszneny
«Kwucnopoacoaepxkariue
OpraHHYEeCcKUe
COCIUHCHHS

AMUHBI: METHJIAMHAH U
AHUJINH

AMHUHOKHCIOTEI KaK
amdorepHbIe
OpraHUYECKHE
COEMHEHMS, UX
OHOJIOrHYECKOE 3HAYCHHE.
Ilenrtuanl

32

33

34

benku kak npupogHbie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

OCHOBHBIE TTOHATHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN

OCHOBHbBIE METOIBI
CHHTE3a
BBICOKOMOJICKYIISIPHBIX
COECIUHEHUN.
[TnacTMaccel, KayayKH,
BOJIOKHA. MTorosas




KOHTpOJIbHAsA paboTa 1o
kypey 10 knacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KJIACC

Ne

n/
|

Temaypoxka

XUMUYECKUHN DIIEMEHT.
ATOM. DneKkTpoHHas
KOH(UTYypaIysi aToMOB

[Tepronuueckuii 3aKOH U
[lepuoanueckas cucrtema
XUMHUYECKUX dJIeMeHTOB /1.
N. Menneneena, ux CBS3b C
COBPEMEHHOW TeOpHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB B
HUX COSIMHCHUN 110
rpymnmnam u nepuoiam.
3HaYeHUe MePUOIUIECKOTO
3aKOHA U CUCTEMBI
XAUMUYECKHUX DJICMEHTOB
.. Menneneena B
Pa3BUTUU HAYKU

KoaunuyecTtBouacoB

Bce  KonTpoabHbiep
ro a00ThbI

IIpakTnueckue
padoThI

Jarausyu
eHMS

JuieKkTpoHHBbIenupoBbIcoOpa3oBaTe
JIbHbIepecypchl

CtpoeHue BellecTBa.
XuMuyeckas CBSI3b, €&
BU/JIBI; MEXAHU3MBI
o0pa3oBaHMs KOBaJIEHTHOU



CBA3H. BO,I[OpOI[HaHCBSBL

BaneHTHOCTB.
DNEeKTPOOTPULIATETLHOCTb.
CreneHb OKHUCIICHMS.
BemectBa MosnekynsipHOTO
1 HEMOJICKYJIIPHOTO
CTpOEHUSA

[TonsiTne 0 MUCTIEPCHBIX
cucreMax. VIcTuHHEIC 1
KOJIJTIOUIHBIE PACTBOPBHI.
MaccoBas 10J1s1 BEIlleCcTBa B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
coeuHeHuM. I'eHeTHUeckas
CBSI3b HEOPTAaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJIacCOB

Knaccudukanus
XUMHUYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHUYeCKON XMMHH.
3aKOH COXpaHEHUsI MacChl
BCIIECTB; 3aKOH
COXpaHEHUS U
MpEBpAIICHUS YHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

CKOpOCTh peaKIuu.



10

11

OOpatuMble peakuuu.
XHUMHUUYECKOE PAaBHOBECHE

[IpakTnueckas padora Ne 1.
«BnustHME pa3nTUUHBIX
(akTOpPOB Ha CKOPOCTh
XMMHUYECKON peaKium

DNeKTpoIUTHUIECKAs
nuccormanusa. Ilogarue o
BOJIOPOJTHOM I10Ka3aTese
(pH) pactBopa.
PeakumnnnonHOrooOMeHa.
I'mpponusopraHn4eckux u
HEOPTaHMYECKUXBEIICCTB

12

13

14

OKUCIUTEIIBHO-
BOCCTaHOBUTCIILHBIC
peakuuu. [Toustue 06
3JIEKTPOJIN3€E PACIIaBOB U
pacTBOpPOB coJier

Kontponbnas pabora Nel
0 pazneny
«Teoperndeckue OCHOBBI
XUMUNY

Mertauibl, UX IOJOXKEHHE B
IIepuonnueckoii cucreme
XMMHUYECKHX 3J1eMEeHTOB /1.
N. Menaeneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
O6muedn3nIecKuecBONCTB



15

16

17

18

19

20

aMcCTaJllIOB

CnaBBI METAIIOB.
DNEeKTPOXUMHUUECKUN DS
HanpsHKEHUA METaJIOB

XUMHUYECKUE CBOKCTBA
BaOXHEUIIMX METAIJIOB
(HaTpuil, Kanui, KalabIHii,
MarHui, aIIOMUHUN) U UX
COCTUHEHUN

XHUMHUYECKHUE CBOMCTBA
XpoMa, MeJT U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COCTUHEHUN

[TpakTrueckas padota Ne 2.
"Pemenue
SKCIEPUMEHTAJIbHBIX 33724
1o teme «Metamibi»"

Hemerannsl, ux nonoxeHue
B [Iepuoauueckoii cucreme
XMUMHUYECKHX 3J1eMeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

Du3nyecKue CBOMCTBA
HEMETAJIJIOB. AJUIOTPONHS
HEMETaJUIOB (Ha IpuMepe
KHcIopoa, cepsl, pocopa



22

23

U yTIepoJa)
XuMHYecKre CBOMCTBA
TaJIOTE€HOB, CEPhI M UX
COCTUHEHUN
XuMHYeCcKre CBOMCTBA

a3ora, Gocdopa u ux
COETUHEHUN

24

XUMHYECKHE CBOMCTBA
yIJIepOaa, KPEMHUS U UX
COCTUHEHUN

25

26

27

28

29

[IpumeneHne BaKHEUIIMX
HEMETAJUIOB U UX
COEIMHEHUI

O0600mmenne maTepuaa 1o
teMe «HemeTamisl».
Brranciaenus no
YPaBHEHUSIM XUMUYECKUX
peaKkuui u
TEPMOXUMHUYECKHE PACUETHI
[TpakTrueckas padora Ne 3.
«Pemenue
JKCIICPUMEHTAJIbHBIX 337124
no teMme "HemeTaiuier"»

KontposbHas padoTa no
TeMaM «MeTauiel» U
«HemeTamnbe»

Heopranuueckue u
OpPraHUYECKUE KHUCIOTHI.



HeOpFaHI/I‘leCKI/IC u
OpTraHUYCCKUC OCHOBAHUA

AmpoTtepHbIe

HEOpPraHU4ecKue u

30 OpPraHUYECKUE COCTUHEHMUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U

OpraHN4YCCKUX BCIICCTB

Pomp xumun B

obecrneyeHnu

31 JKOJIOTUYECKOM,
SHEPreTUYECKON U
MHIIEBON 0€30IIacHOCTH,

Pa3BUTHU MCAULIUHEBI

[IpencraBnenwust 06 0OmUX
HAyYHBIX TIPUHIIUATIAX

32 IIPOMBIIIJIEHHOTO
MOJYYECHUS BAXKHEHIITUX
BEIIIECTB

33 UYenosek B MUpE BEUIECTB U
MaTepHajoB

XuMUA U 300pOBbE
34 yenoBeka MTorosas
KOHTpOJIbHAs paboTa 1mo

Kypcy 11 knacca

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



KaJsiengapHblii 1aH BOCIUTATEILHONH PadoThI
CeHTsA0pB:
1 cents6ps: JleHp 3HaHMI;
8 ceHTs10ps: MexIyHapoIHBIN JCHb PACIIPOCTPAHEHHS TPAMOTHOCTH;

OkTs0pB:
4 okTsAOps: JleHb 3aluThl ’KUBOTHBIX;
5 okTsa0pst: JleHb yuurens;

Hos6ps:
4 HOs10pst: JleHb HApOHOTO EANHCTBA;

Jexabpb:
3 nexaOps: JleHb HeM3BeCTHOTO coniara; MeXTyHapOIHBINH JIeHb NHBAIHJIOB;
12 nexadbps: Jdenr Konctutyuu Poccuiickoit denepanuu.

SlHBaps:
25 sstuBaps: JleHb pOCCHIICKOTO CTYI€HYECTBA;

deBpaib:
8 empasst: JleHb poccuiicKoil HAyKH;

Mapr:
8 MapTa: MeXayHapoIHbII JKEHCKHI JIEHB;

Anpens:
12 anpens: JleHb KOCMOHABTUKWY;

Maii:

1 mas: [Ipaznuuk Becusl u Tpyna;

9 mas: Jlens [1oGempr;

19 mas: Jlensb aeTckux oOIIeCTBEHHBIX opranu3aiuii Poccun;



YYEBHO-METOJIMYECKOE OBECHEUEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 YYEHUKA

* Xumus, 11 kmacce/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKnoHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue
Xumws, 10 xknace/ 'abpuensia O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY; Axunoneproe oobmectBo «M3narensctBo «IIpocBemenner»

METOAUYECKHUE MATEPHAJIbI U1 YUUTEJIA
O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe mocoore — 6a30BbIi YpPOBEHB» - M.:

Hpoda 2022 rog.

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://him.1september.ru Enunas xomtekuus [IOP: TIpenmeTHas KOJIEKIHS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHBIC 9KCIIEPHUMEHTHI:
xumusi. Komtekiust Poccuiickoro 001eo0pa3oBaresibHOTO mopraiia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. Anuk6epoBoii

http://wwwalhimik.ru Beepoccuiickast omumIraia mKOJI5HHKOB [0 XUMHU
http://chem.rusolymp.ru Opranudeckast XUMHUsL: SJICKTPOHHBINA YUCOHUK JIJIsl CPEAHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINH YICOHUK






