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INOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma mo xumuu s 10-11 kiaccoB (0a30BBI ypOBEHB) SIBISIETCS
COCTaBHOM 4YacCThIO OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro 0Opa3oBaHMA
(OOIT COO) MAOY COII Ne 48 ropona TroMeHH 1 cocTaBeHA HA OCHOBE:

1. 3akona P® «O06 obpazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 Ne273-03

(B AEMCTBYIOIIECH pelaKIum);
2. llpuka3za Munmnpocsemieanst Poccum «O  deaepanbHOM TrocyaapCTBEHHOM
00pa3oBaTebHOM CTaHJapTEe OCHOBHOTO 001Iero oopasoanus ot 31.05.2021 Ne287x;
3. Ilpukazom MunucrepctBa mnpocBeuieHusi Poccuiickoit ®enepanuu ot
18.07.2022 Ne 568 «O BHeceHMHM WU3MEHEHMH B (denepantbHBIA TOCYAapCTBEHHBIN
0o0pa3oBaTeNbHBIA CTaHIAPT OCHOBHOTO OOMIET0 0O0pa3oBaHMS, YTBEP)KICHHBIH MPUKA30M
MunucrtepctBa npocenieHust Poccuiickoit @enepanuu ot 31 mast 2021r. Ne287».

4.1lpukaza Munnpocsemenus Poccun ot 18.05.2023r. Ne 370 «OO6 yTBepKAeHUU

benepanbHON 00pa30BaTEeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs».

5. Ilpuka3za MunucrepctBa npocsenieHuss PO «llopsaok opraHu3aiivy ¥ OCYIIECTBICHUS
00pa3oBaTeIbHON  JICSATENBHOCTH 1O  OCHOBHBIM  O0IIEO0Opa30oBATENLHBIM _ OpOrpaMMaM -
O6Da3OBaT€f[beIM OporpaMmmMaM Ha4daJlbHOI'O O6HICFO., OCHOBHOI'O O6HICFO n CpeaHEro 06mero
oOpa3oBaHMs, VTBEpKICHHBIA IIpuKa3oM MuHHcTEpCcTBA o00pasoBaHuWs W Haykd Poccuiickoil
®eneparmn ot 22.03.2021 r. Ne 115» (B AeHicTBYIOLIEH peaKun);

6. IIpukaza MunucrepctBa npocsenieHusi Poccun ot 07.10.2022 Ne888 «O BHeceHuun
n3MeHeHndd B [1opsiiok opraHu3anMy U OCYIIECTBICHUS 00pa30BaTeIbHON ACATEIBHOCTH TI0
OCHOBHBIM 00pa30BaTeNIbHBIM IMpPOTrpaMMaM - OOpa3oBaTeIbHBIM MpOTrpaMMaM HadalbHOTO
0011ero, OCHOBHOT'O OOIIET0 U CpeiHero o01Iero oopa3oBaHus;

7. Ilpuxaza MunucrepctBa mnpocBemeHuss Poccun oT 02.08.2022 Ne 653 «O6
YTBEpXKACHUM  (elepalbHOrO0 TIEpedHs. JJIEKTPOHHBIX  OOpa30BaTENIbHBIX  PECYPCOB,
JOMYIIEHHbIX K HCIOJIb30BAHMIO MpPHU  peaju3alud HMEIOIUX TOCYJapCTBEHHYIO
aKkpeauTaluio oopasosarenbHbix nporpaMm HOO, OO0, COOx;

7. Ilporpamma Bociutanuss MAOY COLI Ne48 ropona Tromenu;

8. Yuebnoro mana MAOY COI Ne48 ropona TromMeHH, YTBEp>KAECHHOTO MPHUKA30M
MAOY COLI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

9. TIlonoxenuss o pabouux mporpaMmMax MO Y4eOHOMY TpeAMETy IIelaroros,
yrBepxkaeHHoro npukazom MAOY COII Ne48 ropona Tromenu ot 30.08.2023 1. No 144;

10. ®denepanpHOIl pabodeil mporpaMMbl cpeaHero oOmEero oOpa3oBaHUs «XUMUS»

(6a3oBerIit ypoBens) mis 10-11 knaccos.

OcHOBY TOIXO0/J0B K pa3paboTKe NpOrpaMMbl IO XHMHH, K ONpPEIEICHUI0 OO0mIeH
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS 00yYarOIUXCs CPeACTBaMU y4eOHOTro MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHILIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTU ILeNel, COJep)KaHus, pe3yibTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Jnis peanuzanuu nporpaMMbl HCTonib3yroTcst yueOnuku Xumusi, 10-11 kmace/ Pymsutuc
I'.E., ®enpaman O.I'., «M3naTensctBO «IIpocBemenue.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «XUMMUS»
Xumuueckoe o0Opa3oBaHHE, MOJy4aeMoO€ BBIMTYCKHUKaMH  001Ie00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
IIEHHOCTEH, NPHUCYIIUX IEJOCTHON CHCTEME XHUMHYECKOTO 0O0pa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHHUS MHUPOBO33PEHHS U OOLICH KyJIbTYpPHI



YeJI0BEeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO H
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHne 00yJarOIUXcs Ha YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro IpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHUE
KOTOPOI'O ONpEZeNeHbl B IMpOorpaMMe IO XMMHUHM € Y4ETOM CHEUM(DPUKM HAyKH XHUMHUH, €&
3HA4YEHUs B MO3HAHUU NIPUPOJIBI U B MaTE€pUAIbHOM KU3HU OOLIECTBA, a TAKXKE C Y4ETOM O0LIUX
HeNeil ¥ IPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETrO OO0IIero
oOpa3zoBanus B Poccuiickoit denepaunn.

XUMHS Kak 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyl0 pojb B COBPEMEHHOMH
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMHpOBaHKE PAIIMOHATIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €AWHCTBE MPUPOBI U YEJIO0BEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIpyTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHsA cCTaja
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJoro wieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue IN0OAJbHBIX MPOoOJeM yCTOMYMBOIO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmMMH LENSIMH W NPUHLUUIAMU CpEeIHEro obmero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4€HUs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusi» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUM M0 HEOPTaHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0lIed XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONW CUCTEMbI 3HAHUN
OpU M3Y4YEHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIr0o0pas3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» u «O01ias 1 HeopraHudeckas
XUMHUSA» chOopMUpOBaHA B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K U3YUEHUIO
yuyeOHOro Matepuasiia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHUU BEIecTBa
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHMYECKUX COEAMHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeLIeCTBaX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMUU MOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO oOIIero o0pa3oBaHHs MepBOHAYaJIbHBIE
NPECTaBICHUS O XUMHUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMeTe «XHMHUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TEOPETHUECKUH MaTepual Hu
(aKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XUMHUsD» O00yUYarOIUMCS MPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HA4YEHUE TMEPHUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUECKUX U METOMOJIOTMYECKUX IO3ULHH,



IyOKe TOHSATHh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHa — OT 00o0OImIaromei 1o
OOBSACHSIOLIEN U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMUYCCKUX PEAKIMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTECKaHUS
nomoyiHsAeTcss B Kypcax 10 wm 11 kiaccoB diieMEHTaMH  COJEp)KaHHS, HMMCIOITUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAAHOW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAHUIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TIO3HABATCIILHON U
MPAKTUYECKOW JNEeATEeILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHMIO YBAaXKEHHUS K IIPOIIECCY
TBOpYECTBa B 00JACTH TEOPUH MU MPAKTUYCCKUX MPHUIOKCHUA XMMHH, ITOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMIOTHCHUS 3HAHUHN, PEeIIeHUS
MHTEJJICKTYaJIbHBIX M KCIEPUMEHTAIBHBIX HCCIEN0BATENbCKUX 3a7ad. B 1eroM conepikaHue
yueOHoro mpeamMera « XUMHs» JaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaOIUXCsl MHUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PriIOCODCKUX UACH, TAaKUX KaK:
MaTepUaIbHOE €MHCTBO HEOPTAaHUICCKOTO U OPTAaHMYECKOTO MHpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUYUN MEXKIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTMYECKUX TPOOJIEM, a Takke MpodiieM cOepexeHUS
YHEPIETHYECKUX PECYPCOB, CHIPhS, CO3AHMS HOBBIX TEXHOJIOTHIA U MaTEPHAIIOB.

B muane pemieHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS U COIMAIM3ALMUA  O0yYaroIIMXcs
MOPUHSITHIE MPOTPAMMON O XUMHH TMOAXOABI K OINPEAENCHUIO COJAEPKaHUS U TMOCTPOSHUS
npeaMeTa TpeyCMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JCUCTBUN, UMEIOIIIX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPOOJieM, IMOMCKa, aHAJIU3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCIIEIOBATEIILCKOM JEATeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IIO3HAHUU XUMHH.

HEJN U3YUEHUSA YYEBHOI'O TIPEJIMETA «XUMMWSD»

B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmiero oOpa3oBaHUs, TMpPH  OMNPENEICHUH COJEpKaTeIbHON
XapaKTEPUCTUKU ILEJIeHd W3yYEHHs NpEeAMETa HAMpPABICHUEM IEPBOCTEIEHHON 3HAYUMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XUMHUYECKOW HAaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOW JEATEIIbHOCTH 4YeJIOBE€Ka M KAaK OJHOIO U3
KOMIIOHEHTOB MHpPOBOW KylIbTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKOM MOJIXOI K
ONPEACIICHUIO 1EJIEH N3YyUEHHS TPEAMETA ABJISETCS BIIOJTHE OMPaBIaHHBIM.

CornacHO aHHOW TOYKE 3pPEHUS TJIaBHBIMHU UEISMH M3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GOpPMHpPOBAHHME CHCTEMBbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, B OCHOBE KOTOPOW JIEkKAT KIIFOYEBBIC IMOHATHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUH XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHHUII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJICHHE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHNS,

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HayYHbIX METO/ax MO3HAHMS BEILECTB U
XUMHUUYECKHX peakluuil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHPE BELIECTB U XUMHYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B TPAKTUYECKOU U
MMOBCEAHEBHOM XU3HU;



® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COOMIOACHUEM TMpaBuil 0e3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTHKA eJIel U 3a/1a4 U3Y4eHUs IpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUH B OOJbIlei
CTETIEHU OTHAETCI NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepkKaHus OO0ydeHus,
OPUEHTHPOBAHHONW Ha TMOATOTOBKY BBIINYCKHHKA 00IIe00pa3oBaTelbHONW  OpraHu3allii,
BJIQ/ICIOIET0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TMOJY4YEHHS] 3HAHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIIeHUs
NPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 9TUM mpH U3yYeHHH MpeaMera «XUMHs» JIOMHHUPYIOIIEe 3HAaYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHpA,
dbopMHUpOBaHME MHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHITHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y O0OYYarOImIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIUU, HEOOXOMUMBIX ISl MPHOOPETEHUS OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUII OLEHKHU C
MO3UILUN HKOJIOTHUECKON 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOy4aromuxcsi: CrIocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHUHM B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIIsl IOMCKA U aHAJIM3a Y4eOHOH M Hay4HO-MIOMYJIIPHON MH(POPMAIIUN XUMUYECKOTO
COJICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K TMPHPOJIE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHS OMBITA MCITOJIL30BAHMS MOJYYSHHBIX 3HAHUH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueGHOM maHe cpeqHero obmiero oOpa3oBaHUs HpeaMeT «XHUMHS» 0a30BOTO YpPOBHS
BXOJIMT B COCTaB MpeIMEeTHOIN obnacTu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

MECTO YYEBHOT' O NIPEJMETA «XUMMWS» B YYHEBHOM IIVIAHE

OO01ee yuCiIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpaszoBanusi, coctaBiser 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmenoo), B 11
kiacce — 34 gaca (1 gac B Henemio).

U3 nux 4 uaca 3a 2 200a 00yueHus 6vlOeIeHO HA NpoGedeHUe OYEHOUHBIX Npoyeoyp
svioengemcs He bonee 10% om ececo obvema yuebHoz2o epemenu (nucomo MuHnnpoceeujenus



Poccuu Ne CK-228/03 u Pocoopraozopa Ne 01.169/08-01 om 06.08.2021): na nposedenue
koHmpovuwix pabom 6 10 knacce — 2 waca, 6 11 knacce — 2 uaca.

COJAEPKAHUE YYEBHOI'O ITIPEAMETA «XUMMUS»
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus cTpoeHUs: OpraHuueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe NOJOKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BelecTB. lomosorus,
nu3oMepust. XuMUYecKas CBSI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHumdeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHHM (cUcTeMaTHyecKas) M TpUBHMAJbHbIE HAa3BaHUSA BaXKHEUIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIllEHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEILECTB NPU HarpeBaHUHM (IUIaBJIeHUE, 0OYTIIMBaHNUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKaHOB: (PHU3MUECKHE M XMMHYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHHs), HaX0XKJIEHHE B IPUPOJIE, OTYYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NPOCTEeHIINe
IPEJICTAaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJy4YeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTHYECKHI psia. ALETUIEH —
POCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PrU3NYecKre U XUMUYECKHUE CBOICTBA
(peakiuu ruIpUpOBaHUs, FaIOTCHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3WYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYeHHE M TpPHUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAIEKAITIME K Pa3TUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOpoa0B. [IpupoaHblil ra3 u nomnyTHble He(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHkKa, KpEeKUHT
(TepMHUYECKHiA, KaTaTUTHYEeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroib 1 IPOIYKThl €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJIbI M3YYCHHs BEIIECTB M UX NPEBPAILEHUMN: O3HAKOMIICHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromap», MoienupoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE INPAKTHYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUIICHA U U3YYECHHE €r0 CBOMCTB.




Pacuérnrle 3agayn.

Bbruucrnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMU METaJlJlaMH, I'aJOT€HOBOJIOPOAAMH, FOPEHUE),
npuMeHeHue. BonopoiHele cBA3M MeX1y MOJIEKyJaMH ClUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHHUPTHL. OTHICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHAa U
STHJICHTJIUKOJISL.

@eHoNI: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAerw]l: CTpoeHue, (usnyeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
[OJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIMe I KJlacca KUCIIOT, peaKius
TepuUKanMK), ToJNyyeHHe U npuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIee NEeHCTBHUE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorndeckas poiib KHUpPOB.

YrieBonpl: cocTaB, KiaccuduKanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM wmeau(ll), okucieHne aMMUaYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIJIIOKO3bl), HAXOXAEHHWE B TMPUPOAE,
npuMeHeHue, ononornueckas poib. orocunTes. OpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a kak mpupojHble noiaumepbl. CTpoeHue kpaxmaina U LEeUTI0I03bL.
dusnueckue 1 XMMUYECKHe CBOWCTBA Kpaxmaia (TIpoJin3, KaUeCTBEHHAs PEaKLUs ¢ HOJIOM).

OKCHEpUMEHTAJILHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUcieHHe 3TaHoia okcujaoMm wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMmojeiicTBue raumepuHa ¢ ruapokcuaom meau(ll)), amnprerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u rugpokcumpom wmemu(Il), B3zaumoneiictBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOMH
KHUCIIOTBI.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWMHYECKOM peakuuu (Maccol, 00b&Ma, KOJIMYEeCTBa
UCXOJIHOTO BEILECTBA WJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.



AMUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. @usnyeckue u
XUMHUYECKHE CBOICTBA aMUHOKMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak npupogHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: TMIPOJIN3, JEHaTyparus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

DKcrepUMEeHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEepU3alus U NOJUKOHICHC AL,

OKCHepUMEHTAJIbHbIE METO/Ibl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXNpeIMEeTHBIX CBs3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(pHUKAIMs, MEepPUOJAUYHOCTb, HAONIOJCHUE, HU3MEpPEHUe,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

®uznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETMUMHBI U €IUHULIBI
WX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, (PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIeBble MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO UTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUH 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, pP-, d- anmemenTsl. OCOOCHHOCTH
pacmpeesieHus: SJIEKTPOHOB MO OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas: KOHPUTYpAIIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux siemeHtoB J[. U.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XHMHUYECKHUX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMBbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TPYIIaM U NeproaaM. 3Ha4eHUEe NEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.



Ctpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHusmbpl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranumueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYeckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEakIUil B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexkrponauTuueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCepUMEHTAJIbHBIE METO/bl M3YUEHUS BEIIECTB U UX MpEBpallleHUi: JEeMOHCTPALUs
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KPUCTAJUIMUECKUX pPemEToK, HaOMIOAeHHe | ONHUCAaHWE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE MEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIpezieNieHUue Cpe/ibl pacCTBOPOB BEILECTB C MOMOUIbI0 YHUBEPCATILHOTO MHIUKATOPA, pPEaKluu
MOHHOTO OOMeEHa), MpOBEJIeHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnbie 3anaumn.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHATHUS «MacCOBast A0S BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonmoxxenume HemetamioB B Ilepuonnueckoil cuCTEME XUMHUYECKHUX
anemeHToB JI. M. MennaeneeBa M 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nmyeckue CBOWMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOTeHOB, cephl, a30Ta, docdopa,
yriepoaa U KPEMHHUS) U UX COEANHEHUN (OKCHI0B, KUCIOPOICOAEP/KALINX KUCIOT, BOJOPOIHBIX
COCTMHECHMIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COETUHEHUN.

Meramnsl. Ilonoxenue merainos B [lepuogudeckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢usndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUUYCCKHN PsJl HANPSIKEHUH
METaJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUIMX METAJJIOB (HATpPUM, KaJlWid, KaJdblM{, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHECHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.



OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YCHHUS BEUICCTB M MX IPEBPAIlCHUN: H3Y4YCHHE
KOJUIGKIIMM «MeTalibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PELICHHWE AKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHHME W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3aMMOAEHCTBUE THIPOKCUAA ATIOMUHMS C PACTBOPAMHM KHUCJIOT U IIesouell, KaueCTBEHHBIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKkLUM BEUIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKLIUH, €CIIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponps xuMun B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBOM 0€30MacHOCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEILECTB M XUMHYECKHX
pEaKIuu.

[lpencraBaenns 00 OOmIMX HAayYHBIX MNPUHIUIAX T[POMBIIUICHHOTO TOJTYYECHUS
BAKHEHIINX BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YeCKUE U MUHEPAJIbHbIE y10OpEHHUS.

XUMHS M 3I0POBBE YEJIOBEKA: MPABWIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB,
paBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU MU3y4yeHUH OO0IIel M HEOPraHUYEeCKOH XMMHHU B
11 kyacce OCyIECTBISCTCS Yepe3 MCIOIh30BAaHUE KaK OOIIMUX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCUpHUKalus,  MEePUOJUYHOCTb,  HAOJIOJEHUE,  HKCIEPHUMEHT,
MOJEIINPOBaHUE, U3MEPEHHUE, SIBIICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIEeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKocHcTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJUTyprHsl, MIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaos, CENIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NULIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaT€pHUANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOIT'PAMMBI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI



®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPeE3ylbTaTaM OCBOCHHUS OOYyYarOIIUMHUCS
IpoTrpaMM CpPeAHEro o0IIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTypE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOTIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JlugHOCTHBIE pPE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
y4eOHOM M BOCHUTATECIBHOM JIESITEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOT'O CTaHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxkaroT cHOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
MIPUHSATHIX B 00IIECTBE IICHHOCTEM, B TOM YHCJI€ B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YIEOHBIX MPOEKTOB,
pelieHnr yuyeOHbBIX U TO3HABATENbHBIX 33/1a4, BHIMOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JIUTEIBbHBIX HAOIIOICHHUIMA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHaju3e
nH(OpPMAaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;



CIIOCOOHOCTH OLIEHUBATh CHUTYyallMd, CBS3aHHBIE C XHWMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJEHHME M IIOCTYNKM CBOMX TOBapUUIEH C MO3ULMH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUN 3TUX MTOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOBOr0 M 0e30macHoro olpas3a KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHUECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBUI 0E€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, IOBCEJHEBHOMN
YKU3HU U B TPYZOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI U HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOM JeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHHUs K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH I€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM TJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH ISl PELIEHUs] BOIIPOCOB
paloHaIbHOIO IPUPOIONOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXarollel NPUPOIHOMN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIIpUHUMAaEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMsl CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTABICHUS 00 OKpYKaloIIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH M
peLIeHUH TPOOIIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;



yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BaXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepUaIbHOU
KYJBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMUECKH KOMGPOPTHOH KU3HHU KaXKJI0ro YjIeHa
o0I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBICHHM OKpYXAlOIEro MHpa U IPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS J1e7aTh 000CHOBAaHHBIEC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSM Tpyda B pPa3iIMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatonyie (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE — MEXIAUCITUIUTMHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COLIMANTLHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU WU PETYIIATUBHBIMUA )ICI\/'ICTBI/HIMI/I.

OBgi1aieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMMU:

1) 6a3oBble JIOrHYecKHe A1eiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpHuBaTh;

ONpCAC/IAAITL LCIU ACATCIBHOCTH, 3alaBas HapaMCTPbl U KPUTCPUU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

WCIIOJIB30BaTh TPH OCBOCHWU 3HAHWKM TMPUEMBI JIOTHUECKOTO MBIIIUICHUS — BBIICIATH
XapakTepHbIe TPU3HAKKM TIOHATHH H YCTaHABIWBAaTh WX B3aMMOCBS3b, HCIIOIB30BAThH
COOTBCTCTBYIOIINEC MOHATHA IJIA OGBHCHGHI/ISI OTOCIIBHBIX (1)aKTOB n SIBHCHI/II\/'I;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;



yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIAYKTUBHBIE, I10 AaHAJOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIeCCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIC MOJIEJbHBIEC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3Y4aE€MBbIX BEIIECTB U XUMUYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIaTh 32 XOJIOM IpoIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npUOOpeTaTh OMNBIT YYCHHUECKOH HCCIeIOBAaTeIbCKOW M MPOEKTHOM AesITeNbHOCTH,
OPOSIBIATE CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wHHMopManuu (HAYYHO-TIOMYJSpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOus, pecypcsl MHTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO PA3JIWYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/]au ONpPeIeIEHHOIO THIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BAaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3UYecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mMpoekTa U (OPMYIHPOBATH BBIBOJBI IO pE3yibTaTaM MPOBEIEHHBIX
HCCJIEIOBAaHUM IMyTEM COTJIACOBAHMS MMO3ULIUHI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.



OBsJiaieHNe YHUBEPCAJIBHBIMH PeryJissTUHBHBIMH 1€ CTBHSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOIO TMO3HABATENIBHYIO JIEATEIHHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npe/iaraeMblii aJITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a1ad,
BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ Yy4ETOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (hOopMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpejIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATAOIINE
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYINa, PaJuKail, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOBI, KUCTOPOA U a30TCOJEPKAIINE COSAMHEHHUSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHHM, (DAKTOIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK TMOHSATUN, YCTaHABINBATH
WX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOININE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) (GOPMYIT OpTaHUYECKHX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, M3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAICKHOCTh H3yYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUM
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKalllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxe
NPUBOAUTH TPUBHAJIbHBIE HA3BAHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOIHIIEH,
aleTUJIeH, STWICHIVIUKOJb, TIUUEpUH, (QeHoJ, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIIOTA, TJIIOK03a, (GpYyKTO3a,
KpaxmaJ, LeJITI0103a, TJIULHH);



C(OPMHUPOBAHHOCTE YMEHHUS ONPEACHATh BHUAbl XUMHUYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemiecTB A. M. byrnepoBa ans 00bsCHEHHs 3aBUCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(meTan, 2TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJI, 3TaHOJI, STWIECHIJIMKOIb, TJIUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIMX XMMUYECKHUX PEaKLMH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepPHU30BaTh HCTOYHMKHM YTIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NIEpPepabOTKY;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCIEHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MHPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
[IO3HAHUS, MCIIOJIb3YEMbIX B XHMHUHU IPU M3YUYEHUH BEIIECTB M XHMHUYECKHX SIBJICHUH
(HabmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUSA XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MTpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJIYYEHHE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUHU C MpPAaBHJIAMU TEXHHUKH O€30M1aCHOCTU
npu oOpallleHuu C BEleCTBaMU U JJAOOPaTOpPHBIM 00OPYIOBaHUEM, MPEJACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpYXKarolled MpUPOIHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHS HA OpraHU3M
4eJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIS CHENbIX M CHa0OBHIAMIMX OOyYaroIUXCS: YMEHHE HCIONIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopmyiL.



11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHYECKOW COCTaBJISIONMICH ECTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBJICHUU NPHUPOIBI, B (HOPMUPOBAHHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pEIICHUST TPAKTUYECKUX 3aJlad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY
3I0pPOBbBIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATarOUINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICGHTHAs, WOHHAs, MeETaJuIMYecKas, BOIOPOIHAS),
KpUCTAJUIMYECKass  pelETKa, TUIIBI XMMHYECKMX  pEakLMi, pacTBOp,  JJIEKTPOJIMUTHL,
HEIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOH  peakIW, XHMHYECKOE€ paBHOBECHE), TCOPMM M  3aKOHBI  (Teopus
SJIEKTPOJUTUUECKON JAuccoluanuu, nepuoanueckuid 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/Iﬂ MacCChl BEIIECTB, 3aKOH COXpaHCHI/Iﬂ 158 npeBpameHHﬂ 3Hepr1/11/1 HpI/I XUMHUYCCKUX
peaKIII/IﬂX), BaKOHOMepHOCTI/I, CI/IMBOJII/ILIGCKI/Iﬁ SI3BIK XHWMUH, MHpOBOSSpeH‘IeCKI/Ie 3HaHUA,
Jie)Kale B OCHOBE IIOHMMAaHHUS TMPUYUHHOCTH M CHCTEMHOCTH XUMMUYECKUX SIBJIICHUH,
dakTonornueckrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
Ba)KHefIHIHX HGOpFaHI/I‘IeCKI/IX BCIICCTB B 6I)ITy 158 Hp&KTH'—ICCKOﬁ JACATCIIbHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKU MOHATUH, YCTAHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHHUI;

C(bOpMPIpOBaHHOCTI) YMCHI/II\/JI HUCIIOJIB30BATh XI/IMI/IqGCKyI-O CI/IMBOJ'II/IKy IJIsI COCTABJICHUSA
dbopMya BEHIECTB U ypPaBHEHUH XHMMHUYECKHUX pPEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTIEIBbHBIX HEOPraHUYECKHX BeIIeCTB (YrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEraml€Has H3BECTb, MUTHEBAas COJA, MUPUT U
ApyrHe);

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ OHpeJIeJ'IflTI) BAJICHTHOCTDH U CTCIICHb OKUCJICHUS XUMHNYCCKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIESCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIINe COeNnHEeHUH (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO H
IPOTHOCTUYECKYIO (YHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUU  XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKHX di1eMeHToB . U.
MeHnneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, d-3IEKTPOHHBIE OPOUTAINY», «IHEPTrETUYCCKHUE
ypOBHI/I)), O6’b$ICH$ITI> SaKOHOMepHOCTI/I NU3MCHCHUS CBOfICTB XUMHUYCCKUX DJJIECMCHTOB MU HX



COEMHEHUH MO nepuoaaM U rpynnaM llepuoguueckoil cucteMbl XUMUYecKuX snementoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MMOATBEPKIATh CYyIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PULIMPOBATh XMMHUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMY 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAalEHHbIE YPaBHEHUS peaKklUii HOHHOIO OOMEHA, YyUHUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peaKIuu UAYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIMHU, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb OINBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [arensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHMEM IOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEILIECTB, TEIUIOBOro >PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS JHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUIa OOpAIIEHUsI C BEECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3amau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C IPaBWJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH C BELIECTBAMH U JIAOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XUMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIUpOBATh BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBEIEHUA B OBITY M TPYAOBOM [EATENHHOCTH B ILEJAX COXPAHEHUS CBOETO 370POBBS U



OKpYKalolllel MpUPOHON CpEebl, OCO3HABATh OMACHOCTh BO3JACHCTBHUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEAOTBPALCHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M YEJI0BEKA;

JUisi 00y4YarolUuXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIA CJENbIX M CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmyi.
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Ne Pa3nen Tema Koa- Buapl aesiTeJJbHOCTH Kountpoan DJIeKTPOHHBIE OcHOBHBIE
n/n BO (undposbie) HanpasJleHusl
4acoB o0pa3oBare/ibHbIe BOCIIUTATE/ILHOU
pecypcsl AesITeJbHOCTH H
(pyHKIHMOHATBHOM
rPaMOTHOCTH
1.1 Pazgen 1. IIpenmer 3 Pasnuuate  mpeaMeTsl  M3y4deHHs Y CTHBIHM OIIpOC, Ccepuiku juig yuutens: | EcrecTBeHHOHayuHa
TeopeTruueck | OpraHU4ECKOU OpPraHMYEeCKOM Y  HEOPraHUYEeCKOW = MNHCbMEHHbBIN bubaunoreka [IOK s TPAMOTHOCTD
1e OCHOBBI xumud. Teopust xumud. CpaBHUBAaTh OpPraHUYECKHE M KOHTPOIb https://m.edso00.ru IMarpuotuueckoe
OPraHuYecKO0 | CTPOEHHUsA HEOPraHU4YEeCKUe COCIMHEHHS. bubamorexa POI BOCITUTaHHUE,
i xumuu (3 9) OpPraHUYECKUX Habmromate  1€MOHCTpUpPYEMBbIE U https://resh.edu.ru ICTETHUECKOE
COCI[I/IHCHI/Iﬁ A. OIINChIBATh OIIBITHI C IIOMOIIBIO BOCIIMTAaHHUC,
M. Bytneposa POAHOrO SI3bIKA M SI3bIKA XUMHUHU. TPYyZIOBOE
Ocy1ecTBIATh pacuersl 110 BOCIIUTaHUE,
YCTaHOBJIEHUIO dbopmyn LIEHHOCTH Hay4YHOTO
YTIEBOJOPOJOB IO  DIEMEHTHOMY MO3HAHMS

COCTaBy W TI0 aHalu3y NPOAYKTOB
cropanus. Mcmonp30BaTh airopuTMbI
npu pemeHun 3agad.  OOBSICHATH
MIPUYUHBI MHOT000pa3us
OopraHuueckux BemecTB. HaOironmaTsh
JNEMOHCTPUpPYEMbIE W OIMCHIBATH
OTIBITHI C TIOMOIIBIO POJHOTO S3BIKA U
s3pIKa  XMMHH.  XapaKTepu30BaTh
0COOEHHOCTH CTpOCHHA aToma
yraepona.  OnucelBaTb  OCHOBHBIE
THUIBI THOPUAM3ALUY aToMa yIiiepoa.
DopMyIUpPOBATH OCHOBHBIE
[IOJIOKEHUSI ~ CTPYKTypHOM  Teopuu
OpPraHUYECKUX BEIIECTB.
IIpencrasmars Bkiaang . Kekyme, A.
M. bytneposa, B. B. MapkoBHuKOBa,

JL OnepupoBaThb MOHATUAMU
«u3zomepy, «usomepus». OnuchiBaTh
MIPOCTPAHCTBEHHYIO CTPYKTYPY




2.1

2.2

Paznen 2.
Yriaesogopo
abl (13 49)

IIpenenbHbie
YIIIEBOJOPOBI —
aJKaHbI,
UKII0ATKAHBI

m3y4daeMbpIX  BemecTB.  OTpaxkartb
COCTaB W CTPOCHUE OPraHUYEeCKHX
COCOUHCHUI C IIOMOILIBIO
CTPYKTYPHBIX thopmy.
XapakTepru30BaTh BUJIBI H30MEPUU
Ha3zwiBaTh aJIKaHbI 10
MEXTyHApOTHOM HOMEHKJIATYpE.
OOBSACHATH DJICKTPOHHOE CTPOCHHUE
MOJIEKYIT M3YYEeHHBIX BEIIECTB.
O0001aTh 3HaHUS U A€JaTh BHEIBOILI O
3aKOHOMEPHOCTSIX HM3MEHEHMI
CBOWCTB B TOMOJIOTHYECKOM PSAy
aNKaHoB. MoAenupoBaTh MOJIEKYIIBI
M3YYCHHBIX KJIaCCOB BCIIECTB.
HaGmronaTe 1 ONMMCHIBATE XUMHYECKHUE
peakIuu ¢ TIOMOIIBI0 POJHOTO SA3BIKA
u sI3bIKa XHUMMHU. HNmets
MPECTaBIICHUE 0 BAKHEUIIUX
XAMHYECKHX  CBOMCTBAaX  aJIKaHOB.
IIporuosupoBath CBONCTBa
M3y4aeMbIX BCIECCTB Ha OCHOBAHHUU
TEOPUU  XUMHUYECKOTO CTPOEHUS
opraHmyecKkux BeriecTs. MccnemnoBath
CBOMCTBA M3y4aeMbIX BEIIIECTB.
[IporuozupoBath CBOMCTBa
HEW3YYEHHBIX BEIIECTB 110 aHAJIIOTHHU C
M3YYCHHBIMH BEIECTBAMH TOTO JKE
roMoJyiorndeckoro psjga. HaOmromats
JIEMOHCTPHUPYEMBIE U CAMOCTOSITETTHHO
MIPOBOIUMBIE OITBITEI.
XapakTepru30BaTh IPOMBIIUICHHBIC U
Ja00paTOpHBIE CHOCOOBI TOTYYCHHS
ankaHoB. COIOCTaBIATL XUMHUYECKUE
CBOIiCTBAa ajKaHOB ¢ oOJlacTAMH
MIPUMEHEHUS

YcrHbIi ompoc,
NHUCbMEHHBIN
KOHTPOJIb

CchlIKn U YYUTEIIS:

bubmmoreka [IOK
https://m.edsoo.ru
Bubmnorexa POII
https://resh.edu.ru

EcrecTBeHHOHAYUYH
asi TPaMOTHOCTh
ITatpuornueckoe
BOCIIMTAHUE,
3CTETHYECKOE
BOCIIHUTAHUE,
TPYZOBOE
BOCIIUTAHUE,
LEHHOCTH
Hay4YHOT O
MTO3HAHUS

Henpenensusie
YTIIEBOJIOPOJIBL:
AJIKEHBI,
aJIKa/INEHBI,
AJIKHHBI

HasreBaTh AJIKEeHBI 1o
MEXYHAPOTHON HOMEHKJIAType.
OOBACHITH 3JCKTPOHHOE CTPOCHHUE
MOJIEKYT HU3yYEHHBIX BEILIECTB.
O0001maTy 3HaHUS U JIeaTh BBIBOJIBI

YcTHbI ompoc,
HHUCHMEHHBIN
KOHTPOIIb,
MpaKTHIECKast
pabora

Cchuiku IJId YYUTETIA:

butmmoreka [IOK
https://m.edsoo.ru
bubmmoreka POIII
https://resh.edu.ru

EcrecTBeHHOHAYYH
asi TpaMOTHOCTh
[TaTproTnueckoe
BOCTIHTaHUE,
3CTETHYECKOE




0  3aKOHOMEPHOCTAX  HM3MEHEHUH
CBOMCTB B TOMOJIOTHYECKOM PSIY
aJKEeHOB. MoJIeIUpoBaTh MOJICKYJIBI
M3YYEHHBIX KJIACCOB BemlecTB. MIMeTh

MIPEACTABJICHUE 0 BaXKHEUIITNX
XUMUYECKUX  CBOWCTBAX  aJIKCHOB.
IIporHo3upoBathb CBOMCTBa

W3y4aeMbIX BEIECTB HA OCHOBaHUH
TEOPUM  XUMHUYECKOIO  CTPOCHHS
opraHudeckux semects. Mccnenosars
CBOMCTBA  M3y4acMBIX  BEIICCTB.
IIporuo3uposathb CBONCTBa
HEU3YYEHHBIX BEILECTB I10 AHAJIOTHH C
WU3YYECHHBIMHA BEIECTBAMH TOTO K€
roMmoJioruyeckoro psiaa. Habmronate u

OIUCBLIBATh JEMOHCTPHUPYEMBIE
OIBITHI. XapakTepu3oBaTh
NPOMBIIIIEHHBIE M J1a0OpaTopHbIE
CIocoOB! MOJIy4EHUs AJIKeHOB.

CoIocTaBIsITh XUMUYECKHUE CBOMCTBA
JIKEHOB C OONACTSIMH TPUMEHEHUS.
HaoOmronars " OIUCHIBATH
JIEMOHCTPHUPYEMBIC OITIBITHI.
[IpoBoauTh, HAOMIOAATh W ONMUCHIBATH
XUMHYECKHUN JKCIIEPUMEHT 1o
MOJIydeHUI0 JTwieHa. HaOmronate u
OTIMCHIBATh CaMOCTOSATEIHHO
MPOBOJIUMBIE  OTBITHI C  ITOMOIIBIO
POMHOTO S3bIKA M fA3BIKA XUMUHU.
CoblumoaTh npaBuiia TeXHUKHU
Oe3omacHocTr. HaswiBaTh ankaaueHb
M0 MEXIyHApOJTHOW HOMEHKJIATYpE.
NmeTs mipeAcTaBieHHe O Ba)KHEUIIMX
XUMUYECKUX CBOMCTBAX aJKaJUEHOB.
[Iporuo3upoBaTh CBOMCTBa
M3y4JaeMBIX BEIICCTB HA OCHOBAHHH
TEOPHUH  XUMHYECKOTO  CTPOCHHS
OpraHUYEeCKUX BEILECTB.
XapakTepru3oBaTh  MPOMEBIIUICHHBIC
CITOCOOBI  TIOJIYYCHHSI  AKAJUCHOB.
XapakTepru30BaTh MPOMBIIUICHHBIE H

BOCIUTAHUE,
TPYJIOBOE
BOCITUTaHUE,
LIEHHOCTH
Hay4YHOTO
MMO3HAHUS




2.3

24

ApomaTtuueckue
YTJIEBOJIOPO/IBI
(apensr)

IIpuponusie
WMCTOYHUKHU
YIJIEBOJOPOJIOB U

JabopaTopHBIC CITOCOOBI TOYYCHHUS
Kay4yKoB. COMOCTaBIIATh XUMHUECKUE
CBOMCTBA alKaJaUuEHOB C O00JaCTIMU
npuMeHeHus. HaswplBaTh aaKWHBI 110
MEXTyHapOTHOM HOMEHKJIAType.
OOBSICHATH JJICKTPOHHOE CTPOCHUE
MOJIEKYT W3yUYCHHBIX BEILIECTB.
O000maTe 3HAHUSA M EJIaTh BBIBOILI
0  3aKOHOMEPHOCTAX  HM3MCHCHUU
CBOMCTB B TOMOJIOTHYECKOM SOy
ANKUHOB. MOJIETUPOBAaTh MOJICKYJIbI
M3YYCHHBIX KJIaCCOB BEILICCTB

Ha3biBath apeHsl MO TPUBHAIBHON U
MEXIYHapOIHON HOMEHKJIATYypE.
OOBACHATD 3JEKTPOHHOE CTPOCHUE
MOJIEKYJI M3Y4E€HHBIX BEIIECTB.
O0001mAaTh 3HaHUSA U OeJaTh BBIBOJIBI
0  3aKOHOMEpPHOCTAX  HM3MEHEHUH
CBOMCTB B TOMOJIOTHYECKOM POy
apeHoB. lmeTh mpeacraBieHHe O
BOXHEHIINX XHWMHYECKHUX CBOMCTBAX
apeHoB. lIporHosmpoBaTh CBOWCTBa
M3y4aeMbIX BEIECTB HAa OCHOBaHUU
TEOpPUH  XUMHYECKOTO  CTPOEHHUS
OpPraHMYECKUX BEIIECTB.
[Iporuo3upoBaTh CBOMCTBa
HEU3yYEHHBIX BEIIECTB 10 aHAJIOTHH C
M3YYEHHBIMHA BEIECTBAMH TOTO K€
roMoJioruyeckoro psiga. Habmogate n

OIUCHIBATh JIEMOHCTPUPYEMBIE
OIIBITHI. XapakTepus3oBaTh
NPOMBIIUIEHHBIE H  J1a0OpaTopHbIE
CIoco0Bb! MOy YECHUS apeHOB.

CoIoCTaBIATh XMMHUYECKHE CBOWMCTBA
apeHoB C O00JIaCTIMH TNPUMEHEHHS.
Habaronats u OIMCHIBATD
JIEMOHCTPUPYEMBIE OIIBITHI

XapakTepu3oBaTh OCHOBHBIE
HampaBJICHUs]  KCIIONB30BaHUS U
nepepadoTKu  HeTH, NPUPOIHOTO

YcTHBI onpoc,
MUCbMEHHBIN
KOHTPOJIb

YcTHbIH ompoc,
NHUCbMEHHBIN
KOHTPOJIb,

CchLIKHT JJIA y‘II/ITeIIHZ
bubnuorexa LIOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru

CCBIJ'IKI/I 11 y‘lI/ITeJ'ISI:
bu6mmoreka IJOK
https://m.edso0.ru

EcrecTBeHHOHAYYH
as rpaMOTHOCTb
[Tatpuotnueckoe
BOCIIUTAHUE,
3CTETUYECKOE
BOCIIMTaHUE,
TPyZOBOE
BOCITMTaHUE,
LEHHOCTH
HAY4YHOTO
MO3HAHUS

ECTCCTBGHHOHay‘lHa
s TpaMOTHOCTb




UX mepepaboTka

raza u KaMeHHOro yriisi. OnepupoBath
MOHATUSAMU «KPEKHHI», «ITUPOJIH3Y,
«puopMuHT». OOBSICHATH OTIUYUUS
TEPMHUYECKOTO KpPEKHHTa oT
KaTaJUTHYCCKOro. XapaKTepUu30BaTh
OCHOBHBIC HAIpPAaBJICHUS TIyOOKOH
epepadoTKy HeTH

KOHTPOJIbHAS
paborta

Bubnmorexa POIII
https://resh.edu.ru

3.1

3.2

Pazpnen 3.
Kucaopoacon
ep:kalme
OpPraHuYecKn
€ coeTMHeHHs
(13 9)

Cruprtel. ®eHon

AJbIeruapl.
Kap6onossie
KHCJIOTBHI.
CroxHble 3QHUpHI

Ha3rsiBaTh CIIUPTHI §(0)
MEXIYHapOIHOI HOMEHKJIaType.
OOBSICHATH JJICKTPOHHOE CTPOCHUE
MOJIEKYJT H3YYEHHBIX BEIICCTB.
O000maTe 3HAHUA U JIEJaTh BBIBOIBI
0  3aKOHOMEPHOCTSAX  H3MEHEHUU
CBOMCTB B TOMOJIOTHYECKOM PSIY
crnupToB. MMeTh mNpeAcTaBi€HHE O
BaKHCHITNX XHMHUYECKHX CBOMCTBaX
crupToB. IIporosuposars cBOMCTBa
M3y4aeMBIX BCIICCTB HAa OCHOBAHHH
TEOPUH XUMHYECKOTO CTPOCHUSA
OpTaHUYECCKUX BEIICCTB.
ConocTaBisaTh XHUMUYECKHE CBOICTBa
CITUPTOB C OOJIACTSIMH TPUMEHEHUS.
UccnenoBath CBOHCTBA H3y4aeMbIX
BEIISCTB. Hab6monaTs
JIEMOHCTPUPYEMBIE U CAMOCTOATEIIBLHO
MPOBOJIUMEIE OMBITEL. HaOmromate u
ONHUCHIBAaTh XUMHUYECKHE PEaAKINH C
MIOMOIIIFI0 POJHOTO SI3BIKA W SI3BIKA
xumun. CoOrofaTh npaBuiia TEXHUKH
06€e30MmacHOCTH

HazbiBaTh KapOOHUIIBHBIE COEAMHEHUS
[0 TPUBUAJIBHOM U MEXIyHApOAHOU
HOMeHKJIaType. O000ImaTs 3HAHUS |
JleJaTh BBIBOABI O 3aKOHOMEPHOCTSX
H3MEHCHHI CBOMWCTB B
TOMOJIOTHYIECKOM PSITy aNbJICTHUAOB H
KeToHOB. [IporHosupoBaTh CBOHCTBa
M3y4aeMbIX BEIIECTB HAa OCHOBAHHUHU
TEOPHUH XHMUYECKOI 0 CTPOCHUSA
opraHuyeckux BemiecTB. MccnenoBarb

YcTHBIH ompoc,
MHUCHBMEHHBINA
KOHTPOJIb

YcTHbIH ompoc,
MUCHbMEHHbIN
KOHTPOJIb,
MpaKTUYeCcKast
pabora

CCI:IJ'IKI/I AJId YYUTCIIA:
bubmmoreka [JOK
https://m.edsoo.ru
Bbubmuorexa POIII
https://resh.edu.ru

CCBIJ'IKI/I AT YUUTCIIA:
Ypoku
(AKmacc):https://www
.yaklass.ru/p/himija/9-
klass/organicheskie-
veshchestva-
102302/karbonovye-
Kisloty-122869
bu6mmoreka IJOK
https://m.edsoo.ru

EcrecTBeHHOHAY4YH
asi TPaMOTHOCTb
ITatpuornueckoe
BOCIIUTaHUE,
3CTETHYECKOE
BOCIIUTAHUE,
TPYJOBOE
BOCIIUTAHUE,
LIEHHOCTH
Hay4YyHOT'O
IIO3HaHUA

EcTtecTBeHHOHAay4H
asa rpaMOTHOCTb
[Tatpuornueckoe
BOCIIUTaHUE,
3CTETHYECKOE
BOCIIUTAHUE,
TPYJLOBOE
BOCIIUTaHUE,
LIEHHOCTH
Hay4HOI'0




3.3

VYrineBoasl

CBOWCTBA  HM3yYaeMBIX  BEIICCTB.
Habnronate  neMOHCTpHpyeMble U
CaMOCTOSITETILHO POBOAUMBIE OITBITHI.
Habmronate 1 OUCHIBATH XUMUYESCKHE
pPEaKkIuu ¢ MOMOILIBIO POTHOTO S3BIKa
W s3bIKa XUMHU. VNeHTHUIMpOBaTH
aNbJICTUJTbI c MTOMOIIBIO
KadeCTBCHHBIX peaknmii. CoOmroaarh
NpaBUIa  TEXHUKH  OE30MacHOCTH.
ConocTaBisITh XUMHYECKHE CBOWMCTBA
KapOOHMITBHBIX COCIMHEHUI c
001acTsIMH IPUMECHEHUSI

XapakTepu30BaTh CBOMCTBA IIFOKO3bI
KaKk BeulecTBa C  JBOMCTBEHHOU
¢dyskmei (anpaerunocnupra). imeTs

MIPEACTABJICHUE 0 BayKHEUIITIX
XUMHAYECKUX CBOMCTBAaX IJIFOKO3EL
[Iporno3upoBatb BO3MOXHOCTb

MPOTEKAHUST XUMUYCCKUX PEaKIMd Ha
OCHOBE 3HaHWK OO0 DIEKTPOHHOM
CTPOCHHUU  BEIIECTB. OOBSACHATH
MPOTEKAHWE XUMUYCCKUX PEaKIuit
MEXJYy OPraHUYEeCKUMH BEIECTBAMHU,
HCIIOJIb3Ys 3HAHUA 06 HUX MEXaHUu3Max.
UnentudunupoBath  TIIOKO3y  C
MOMOIIBI0 KAYECTBEHHBIX PEaKIHi.
HaOmroxaTe 1 ONUCHIBATE XUMUYECKHAE
PEaKIK C TMOMOIIBIO POJHOTO SI3bIKA
u si3pika xuMuu. CoOoaaTh npaBuia
TEXHUKHU 0e30macHOCTH.
CoIocTaBiaaTh XMMHUUYECKHE CBOMCTBA
TJIFOKO3bI € 00JacTSAMHU NPUMEHEHUS.
OnuckiBaTh MPOMBIIIIICHHOE
MOJIy4eHHE Caxapo3bl M3 MPUPOIHOTO
CBhIPbA. CorocTaBiaaTe XUMHYECKHE
CBOWCTBA JHCAXapHIOB C 00JACTIMHU
npuMeneHusi. CpaBHUBATh CTPOCHUE U
CBOMCTBA KpaxMaja M I[EJUTIOJIO3bI.
HMeTh mpencTaBiecHUE O BOKHEHUIIIHX
XUMHUYCCKHX CBOMCTBAx

YcTHBI onpoc,
MMUCHMEHHBIN
KOHTpOJIb,
KOHTPOJIbHAS
paborta

Bubnmorexa POIII
https://resh.edu.ru

Cchuiku as YUYUTEIA:

bubnuorexa LIOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru

ITO3HAHUA

EcrecTBeHHOHAYYH
as rpaMOTHOCTb
[Tatpuotnueckoe
BOCIIUTAHUE,
3CTETUUECKOE
BOCIIMTaHUE,
TPyZOBOE
BOCITMTaHUE,
LEHHOCTH
HAY4YHOTO
MO3HAHUS




4.1

5.1

Pazpnen 4. AMUHBL.
A3oTcomep:ka  AMHHOKHCIIOTHI.
mue benku
OpPraHu4ecKu

€ CoeJUHEeHMU s

3v)

Pazgea 5. ITimacT™Maccsl.
Beicokomone = Kayuykn.
KYJIsIpHbIE Bonokna
coelMHeHUsl

(29)

MTOJINCAXAPHJIOB. Hab6nronats u
ONHKCHIBATh XUMHYCCKHE PEAKIMU C
MOMOIIBI0 POJHOTO S3bIKA U S3bIKA
xuUMuU. VIeHTUPUIMPOBaTh Kpaxmal
C TOMOIIbI0 KaYECTBEHHBIX PEAKIIHIA.

CobmronaTh paBuiia TEXHUKU
0€30I1aCHOCTH. ConocTaBiIsTh
XUMHYCCKHE CBOMCTBaA
MOJIMCaXapHUIOB c obnacTsIMu
MPUMEHEHUS. XapakTepu3oBaTh

OHMOJIOTHYECKYIO POJIb TTOJIUCAXAPHIOB

Ha3piBaTh aMHUHBI [0 TPUBHAJIBHOU U
MEXIyHapOIHOU HOMEHKJIaType.
OOBSICHATH 3JEKTPOHHOE CTPOCHHUE
MOJIEKYJI M3y4eHHbIX BemecTB. meTs

MpeICTaBICHUE 0 BaKHEHIINX
XUMHUYECKUX  CBOMCTBaX  aMHUHOB.
[Iporno3upoBarb BO3MOKHOCTb

MPOTEKAHUST XMMHUYECKUX PEaKIMid Ha
OCHOBE 3HaHMW 00 AJIEKTPOHHOM
CTPOCHHUU  BEIIECTB. OOBSACHATH
MPOTCKAHUE XUMHYECKHX PEeaKinid
MEXKIy OpPraHMYECKHMH BEIIECTBAMH,
HCIIOJIb3Yyd 3HAHUA 06 UX ME€XaHUu3Max.
XapakTepu3oBaTh  MOTPEOUTEIHCKHE
CBOWCTBA U3yUYCHHBIX BEIIECTB

OnepupoBatb MOHATHSMHU
«MOHOMEpY, «TIOJTUMEDY,
«COTIOJIUMEP», «CTPYKTYPHOE 3BEHOY,
«CTeTeHb MOJMMEPU3ALTUI,
«TIOJTUMEPHU3ALIHS»,
«ITONTMKOHJCHCALIHY.
XapakTepu3oBaTh peakuuu
MOJIMMEPU3ALMN U TIOJIMKOHJEHCALUN
KaK CrIOCOOBI MOJTy4eHUS
BBICOKOMOJIEKYJIIPHBIX ~ COETMHEHHIH.
XapakTepnuzoBaTh CBOICTBa
M3YYEHHBIX MTOJIMMEPHBIX

MaTtepuanoB. OmnuceBaTh CBOWCTBA,
CHOCOOBI TOJIyYeHHs] M HPUMEHEHUs

YcTHBI onpoc,
HUCHBMEHHBIN
KOHTPOJIb

YceTHsIH ompoc,
IMMCHMEHHBIN
KOHTPOJIb

Cchuiku as YUYUTEIA:

bubnmoreka IJOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru

CCLIJ'IKI/I JJI YUUTCIIA:
bubmoreka IIOK
https://m.edsoo.ru
Bubnumorexa POIII
https://resh.edu.ru

EcrecTBeHHOHAYYH
asi TPaMOTHOCTh
ITatpuotnueckoe
BOCIIUTAHUE,
3CTETUYECKOE
BOCIIUTaHUE,
TpYZOBOE
BOCIIUTAHUE,
LEHHOCTH
Hay4YyHOT'O
MO3HAHUS

EcTtecTBeHHOHAay4H
asi TPaMOTHOCTh
ITatpuornueckoe
BOCIIMTAHUE,
3CTETUYECKOE
BOCIIUTaHUE,
TPYOBOE
BOCIIUTaHUE,
LIEHHOCTH
Hay4HOI'O
MIO3HAHUS




M3YYEHHBIX MTOJIMMEPHBIX
MaTepHayoB. HaGmonars u
OTHCHIBATh JEMOHCTPUpPYEMBIE
OIBITHI. XapakTepu3oBaTh
NoTpeOUTENbCKIE CBOIiCTBa
M3yYCHHBIX BEIECTB
HUTOro 34
11 knacc (34 uaca)
Ne Paznen Tema Kou- Buabl gesiTeJIbHOCTH KonTtpoasb DJ1eKTPOHHBIE OcHoOBHBIE
n/n BO (uudgposbie) HANIPABJICHUSA
4acos o0pa3oBaTeJIbHbIE BOCIHUTATEILHOI
pecypcsl eI TeJIbHOCTH U
pyHkunonaabHoi
rPpaMOTHOCTH
11 Pazpnean 1. Crpoenue aToma. 3 Nzo0paxarh AJIEKTPOHHBIE | Y CTHEIHN OMpoc, CCBUIKY TSI YIUTEIIS: EcrecTBennoHayuyH
Teoperuueck  Ileprognueckuit KOHQUIypallMd aToOMOB W HOHOB | IHCHbMEHHBIN bubmmnoreka [HOK asi FPaMOTHOCTb
He OCHOBBI 3aKOH U rpadUUecKd M B BHAE DJJIEKTPOHHON = KOHTPOJIb https://m.edsoo.ru [MarproTHYeCKOE
xumuu (13 4) | Ilepuoamueckas (opMyJibl,  yKa3bIBaTh  BaJICHTHBIC bubaunorexa POII BOCIIUTaHUE,
cucreMa aneKTpoHbl. CpaBHUBATH AIIEKTPOHBI, https://resh.edu.ru ICTETUYECKOE
XUMHYECKUAX HaxOJSAIIMEeCs Ha pPa3HBIX YPOBHIIX, BOCTIMTaHUE,
anemenTos J[. 1. XapakTepu3oBaTh BaJICHTHBIC TPYyIOBOE
Mengeneena BO3MOXXHOCTH aTOMOB XHMHYECKUX BOCTIMTaHUE,
AJIEMEHTOB. XapaxTepru3oBaTh [EHHOCTH
[lepuoanueckyro CUCTEMY HAYYHOTO
XUMHUeckux  anementoB J. N TIO3HAHUS
MenpeneeBa KaK rpaduyeckoe
otoOpaxxeHne [Nepuoanueckoro
3akoHa. [IlpenckaspiBath  CBOMCTBa
3aJaHHOTO 3JIEMEHTa u ero
COEIMHEHMH, OCHOBBIBAsICh Ha

[TeprognaeckoM 3aKOHE M M3BECTHBIX
CBOICTBax MPOCTBIX BCIIECTB
MeTallIoB U HeMeTalioB. OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
2JIEMEHTOB, MIPOCTHIX BEIISCTB
[Tepuonnueckoit CUCTEMEI.
[IporHo3upoBaTh CTpoeHHUE aToOMa U
CBOMCTBAa XUMHYECKHX DJIEMEHTOB U




1.2

Crpoenue
BEILICCTBA.
MHuoroob6pasue
BEIIICCTB

00pa3oBaHHBIX HMH COEIMHEHUH,
onMpasicb Ha MX T[OJ0XKEHHE B
ITepuonnueckoi CHUCTEME.
XapakTepuzoBaTh 3HAYEHUE
[lepuoanueckoro 3akoHa

KnaccuduumpoBaTb HeopraHUYeCKHe
BEIECTBA [0 pa3HBIM IPU3HAKAM.
OmnuceiBaTh  TCHETHYECKHE  CBS3U
MEXIy  HM3yYCHHBIMH  KJaccaMu
HEOPraHUYECKHUX BEILIECTB.
XapakTepu3oBaTh YCIIOBHS
OPOTEKaHHsl PEakKUidi B PacTBOpax
ANEKTPOJIMTOB 10 KOoHUA. HabmromaTsb
M ONKCHIBaTh XMMHYECKHE OIBITHI C
MOMOIIBI0 POJHOTO SI3bIKA M SI3bIKA
xumud.  Jlenatb  BBIBOABI IO
pe3ysbTatam NPOBE/ICHHBIX
XUMHAYECKUX onbIToB. CoOmronars
npaBWia  TEXHUKH  OE30MacHOCTH.
O600mare TOHSATHA ~ «PacTBOPHI»,
«PacTBOPUMOCTBY,  «KOHIICHTpAIHs
pacTBOPOBY. OmnepupoBathb
KOJIMYECTBEHHBIMU
XapaKTepUCTUKAMHU COJICpKAHUSI
pacTBOPEHHOro BemiecTBa. Pemath
pacueTHble 3a1aYd C MPUMEHEHHEM
MOHATUI «pacTBOPUMOCTBY,
«KOHIICHTpAIHS pacTBOPOBY.
Hcnonp30BaTh  alrOpuT™Mbl  TIPH
peuieHun 3aaad.  XapakTepu3oBaTh
KOJJIOWIHbIE pacTBOpbl. O600maTh
MOHSTHUS:  «KOJUIOWJHBIN  pacTBOPY,
«30IIbY, «TeNby, «TyMaHy,
«OMYITBCHSD), «CYCTICH3USI»,
«KOATYIISIIIHSD)

YcrHbIi ompoc,
NHUCbMEHHBIN
KOHTPOJIb

CchlIKn U YYUTEIIS:

butmmoreka [IOK
https://m.edsoo.ru
Bubmnorexa POII
https://resh.edu.ru

13

XUMHUYECKUE
peaxkuuu

XapakTepu3oBaTh MIPU3HAKU
XUMUYECKUX peakiuii.
Knaccudunmponarsb XUMUYECKUE
peakIy 1O pa3IUYHBIM IMPU3HAKAM
CpaBHEHUSL. XapakTepu3oBaTh

YcTHbI ompoc,
HHUCHMEHHBIN
KOHTPOIIb,
MpaKTHIECKast
pabora,

Cchuiku IJI yIUTETIA:

butmmoreka [IOK
https://m.edsoo.ru
bubmmoreka POIII
https://resh.edu.ru

EcrecTBeHHOHAy4YH
asi TpaMOTHOCTh
ITarpuoTnueckoe
BOCIHMTAaHUE,
3CTETUYECKOE
BOCIHTAaHUE,
TPYIOBOE
BOCIHTAaHUE,
LEHHOCTH
HAy4YHOTO
MTO3HAHU




2.1

2.2

2.3

Pazpen 2.
Heopranuyec
Kasi XUMUS
(17 9)

Hemetamnsl

MerTtaiuinl

CBs13b
HEOPraHUYECKUX
1 OPraHUYEeCKHUX
BEIIECTB

OKHCITUTENEHO-BOCCTAHOBUTEIbHBIC
pPEeaKIUu KaK MPOIECChl, IPU KOTOPBIX
U3MEHSIOTCS ~ CTENICHH  OKUCJICHUS
atomoB.  CocTaBiATh  ypaBHEHHUS
OKHCJIUTEIIEHO-BOCCTAHOBUTEILHBIX
peakuuii ¢ [OMOIIBID  METOja
3JIEKTPOHHOTO Oanmanca. HabmomaTes u
OIMCHIBATh XWMHYECKHE PEaKIHU C
ITOMOIIbI0 POJHOTO s3BIKA W SI3BIKA
XUMUH. Henate  BBIBOABI IO
pe3yabTaTam MIPOBEICHHBIX
XUMHAYECKUX onbIToB. CoOmronars
MpaBWJia TEXHUKH  OC30MAaCHOCTH.
KnaccugunupoBaTh HeopraHUYecKue
BEIIECTBA MO pa3HbIM IPH3HAKAM.
OnuceiBaTh  T'CHETUYECKHE  CBS3U
MEXIy  HM3YYCHHBIMHU KJaccamu
HEOPraHMYECKHUX BEIICCTB

OOBACHAT,  3aBUCUMOCTH  CBOWCTB
HEMETAJJIOB M HX COCAUHEHUM OT
crpoeHus. VMeTb IIpencraBieHUE O
BOXKHEHIINX XWMHUYECKHUX CBOHCTBax
HEMETAIIOB U ¥UX COSOUHEHUH.
CoIoCTaBIAT, XMMHUYECKHE CBOMCTBA
HEMETAIUIOB WM WX COCJUHEHHH C
obnactamu nipuMeHeHwus. [IpoBoauTs,
HAOJIIOATh U OMUCHIBATE XUMUYECKUI
JKCIIEPUMEHT 10  HIACHTU(DUKAIIMU
BEIIECTB C TIOMOIIBI0 KaueCTBEHHBIX
peakuuii. HaOimromaTh W ONKUCHIBATH
CaMOCTOATECIIBHO MMPOBOJAUMEBIC OIIBITHI
C TIOMOUIBIO POJHOrO SI3bIKA U SI3bIKA
xumun. CoOroaaTh MpaBuia TEXHUKH
0E30IacHOCTH. CocraBusiTh
CpaBHUTENIBHBIE M  000OIIAfOIIHE
cxembl. [IpoBoauth pacueTsl 1O
XUMHYECKUM dopmynam u
ypaBHEHUSAM peakiuid. OCyIecTBIATh
[O3HABATEIbHYID  pediekcuro B
OTHOUICHUU COOCTBEHHBIX

KOHTPOJIbHAS
paborta

YcTHBI onpoc,

Cchuiku as YUYUTEIIA:

MUChbMEHHBIN bubnuorexa LIOK
KOHTPOJIb, https://m.edsoo.ru
MpaKTUYECKast Bbub6imoreka POIII
pabora, https://resh.edu.ru
KOHTPOJLHAS
pabora
YcrHslii onpoc, CCBUTKH TSI YIUTEIIS:
IMMCHMEHHBIN butmmoreka [IOK
KOHTPOJIb, https://m.edso00.ru
MIpaKTHYECKas bubanoreka POII
pabora https://resh.edu.ru
VYcrHblii onpoc, CCBUTKH TS YIUTEIIS:
MUChbMEHHBIN butmmoreka [IOK
KOHTPOJITh https://m.edsoo.ru
bubmuoreka POIII

https://resh.edu.ru

EcrecTBeHHOHAYYH
asg I'paMOTHOCTDb
ITatpuotnueckoe
BOCIHTAaHUE,
3CTETUYECKOE
BOCIIUTAHUE,
TPYIOBOE
BOCIHTAaHUE,
HEHHOCTH
Hay4YHOI'O
MTO3HAHU




JMOCTIDKCHUHA B TIPOIIECCE PEIICHIS
y4eOHBIX W TO3HABATEIBHBIX 3aJad.
OOBSCHATL 3aBUCHUMOCTH  CBOICTB
METaUIOB OT WX CTpoeHus. HMeThb

MpeICTaBICHUE 0 BaKHEHIIINX
(uznueckux u XUMHYECKUX
CBOMCTBaX METaJJIOB i nX
COeIMHEHMI. ConocTaBisiTh
XAMHYECKHE CBOMCTBA METAIOB U UX
COeTUHEHUH C obnacTaMu
TIPUMEHEHHS. XapakTepru3oBaTh

CHOCOOBI TMOJIyYEHUS] METAIOB U HX
COEJMHEHUI

3.1

Pasznen 3.
Xumus u
JKU3Hb (4 4)

XUMHUA U KU3HD

XapakTepus3oBaTh OCHOBHBIE
KOMITOHEHTBI MU — OEJIKH, KHUPBHI,
yIIeBoapl, BHUTAaMHHBL. ONHUCHIBATH
XUMUYECKHE PEaKLuH, JeKallue B
OCHOBE  TMOJyYCHHS  HM3Y4aeMBIX
BemectB.  Kmaccudumnmposate u
XapaKTepu30BaTh IMUINEBbIE T00ABKH.
[IponaranmupoBath 3A0POBBIH 00pa3
KM3HU. Mcronb3oBaTh TONTydeHHbIE
3HAHMS TIPH NPUMEHEHUH Pa3IHYHBIX
BemecTB B ObiTy. HaOmomate w
OIMCHIBATh JIEMOHCTPUPYEMBIE
OTIBITHI. OcBauBatb HOPMBI
9KOJIOTHYECKOTO M 0e30macHoro
oOpamieHusi ¢ JIeKapCTBEHHBIMU

npernapaTamH. Knaccuduunponarsb
JIEKapCTBEHHBIE CpeJICTBa.
Hcnonp3oBaTh MOMyYEHHBIE 3HAHUSA
pu NIPUMEHEHUU JIEKapCTB.
[IponarannupoBats 340POBBIH 00pa3
JKU3HHU. XapaxkTepuzoBaTh
KOCMETHYecKne ©  mnappromMepHbIe
CpeICTBa. [IporaosupoBats

MIOCIIENCTBAS  HAPYIICHUH  IIPaBHII
Oe3omacHoil paboOTHI CO CpencTBaMH
OBITOBOM  XHUMHH. Hcnonp3oBath
MOJYYEHHBIE 3HAHUS pu

YcTHBIH ompoc,
HUCHEMEHHBIN
KOHTPOJIb

Cchuiku AJId YIUTCIIA:

bubnmnoreka [JOK
https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru

EcrecTBeHHOHay4YH
asi TPaMOTHOCTb
ITatpuotnueckoe
BOCIHTAaHUE,
3CTETUYECKOE
BOCITUTAHUE,
TpyJOBOE
BOCIHTAaHUE,
LEHHOCTHU
HAY4YHOTO
TTO3HAHU




MPUMEHCHUU PA3JIMYHBIX BEIICCTB B
obiTy. HaOmromaTh W ONMKCHIBATH
CaMOCTOSITETIBHO TIPOBOAMMBIE OTIBITHI
C MOMOIIIBIO POIHOTO SI3bIKA U S3bIKA
xuMun. [IpornarananpoBaTh 310POBHI
00pa3 XKU3HH

nuToro
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