AHHOTAlMA K padoyedl mnporpaMme y4yeOHOro mnpeamera «XuMHA»
(0a3oBblii ypoBeHb) 15 o0yuarommuxcs 10-11 kaaccos

[Iporpamma 10 XUMHU Ha YpPOBHE CpeAaHero obmiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 No 273-d3 «O6
oOpazoBanuu B Poccuiickoit deneparumny, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(POI1 COO0), IPEICTaBICHHBIX B DenepanbHOM rocyAapCTBEHHOM
obpazoBatenbHOM ctanaapte COO, ¢ yuétom Konnenuuu npenogaBanust y4eOHOTO
npeameTta «XuMus» B oOpazoBaTelbHbIX opranusamnusax Poccutickoit dexnepariuuy,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuoa Ao 2025
roga» (Pacnopsokenue IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMbl MO XUMHH, K OIPEACICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamerta «Xumus» st 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJIOTHYECKA 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS HA
yYpOBHE CpeHero o011ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
collepKaHNe M TIOCTPOCHHE KOTOPOTO OIPEJCICHBl B MpOorpamMMme MO0 XUMHH C
yaéToM crnenupuKkd Hayku XAMHUH, €€ 3HA4YCHHs] B TO3HAHUM TPUPOJLI U B
MaTepHaIbHON KU3HU OOIECTBa, a TAKXKe C YIETOM OOIIUX IIeNIed U MPUHITUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTPAeT 0COOYI0 POJb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHHUS, B
CO37aHME IIEIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIeM MHpE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKa, KOTOpoe (POpMHUPYETCS B XMMHH Ha OCHOBE TMOHUMAHMSI
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.



TecHO B3aMMOIENCTBYS C IPYTMMM €CTECTBEHHBIMH HAayKaMH, XMMMS CTajla
HEOThEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEUTHOTO
TpyJa ¥ SKM3HU KaxJaoro ujgeHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
COo3MJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YENOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOH, MUILEBOM, FIKOJIOTMYECKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B cooTtBercTBMM ¢ OOMMMHU TEASIMU W MOPUHIIUIAMU CPEIHEro OOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTraBistoniuMu ~ TIpeMeTa «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHuYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opranndyecko xumuu. @opMupoBaHUEe JAHHON CHUCTEMbI 3HAHUM MPU HU3YyUYECHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xuMusi» U «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B TporpaMMme MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YYEHHIO Yy4eOHOro wmarepuaga u OOyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHWW  Ha  ONpPEACIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHM BEIIEeCTBA
paccMaTpuBarOTCS Ha YPOBHE KIACCHUYECKON TEOPHH CTPOCHHUS OPraHUYECKHX
COCIMHEHUN, a TakkKe Ha YPOBHE CTEPECOXUMHYECKHX U  DJICKTPOHHBIX
IpeACTaBICHUN O CTpOoeHUH BerecTB. CBesieHNs 00 N3ydaeMbIX B Kypce BeIleCTBax
JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4ecKoM  XHMHUHU  [OJYy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIIHH.

[Ton HOBBIM yrJIOM 3peHUs B TpeaMere «XuUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00mIero 00pa3oBaHUS
TEOPETUYECKUA MaTepral U (HAKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XAMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdecKas
XAMHUS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOUIECKOTO 3aKOHA C OOIIETCOPETUICCKUX M METOJOJIOTHUCCKUX TTO3HITHH,
rIyo)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOTO 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnnasa cucremMa 3HaHUN O BaXKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPUMEHECHUH, & TAKKE O XUMHYECKUX PEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COAEpKaHUsI, UMEIIMUMU KyJIbTYpPOJOTUUYECKUI W TPUKIAAHON XapakTep. OTu
3HaHUS CMOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XMMHUHM C APYTMMHU HayKamw,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUH
U MPAKTUYECKUX MPUIO0KEHUN XUMUHU, IOMOTalOT BBIYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICIUBATH MH(POPMAIINIO U PUMEHSTH €€ JJIs IOTIOTHEHU S 3HAHUH,
PELIEHUS UHTEJUIEKTYalbHbIX U YKCIIEPUMEHTAJIbHBIX UCCIIENOBATENBCKUX 3a1a4. B
LEJIOM COZIep’KaHue y4eOHOro mpeaMeTa «XHUMHS» JTaHHOTO YPOBHS H3yUEHHS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCSA MUPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHus (QuiaocoPpckux wuaed, TaKUX KaK: MaTepHAIbHOE €IMHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, II03HABAEMOCTb PUPOAHBIX SIBJICHUU ITYTEM dKCIIEPUMEHTA
U pEIICHUS TPOTHUBOPEUUM MEXKAy HOBBIMU (aKTaMd U TEOPETHUYCCKUMH
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYpPCOB, ChIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmmane pemeHus 3amad  BOCIHTAHUS, PAa3BUTHS U COIUAIH3AIAH
00yJaroNMXcss TPHUHATHIE MPOTPAMMON IO XHMHH TOAXOABI K OIPEICTICHHIO
CONEp)KaHUsI H TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaroT (popMupoBaHUE
YHHUBEPCAIBHBIX YI€OHBIX IEHCTBUH, IMEIOIINX 0a30BO€ 3HAUCHHE IS Pa3IMIHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHaiu3a W 00paboTKu
uHDOpMalMK, HEOOXOMUMBIX JJII TPUOOPETCHHS OIbITa IPAKTHUYCCKON M
MCCIICJIOBATEIIbCKON JICATEIPHOCTH, 3aHUMAIONICH BaKHOE MECTO B MO3HAHHH
XUMHH.

B mpakTuke mpernogaBaHMs XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpETHEr0 00IIero oOpa3oBaHMs, IIPU ONPEACICHUN
COZCP/KATEIPHON XApaKTCPUCTUKH IEJIE H3YYECHUS MpEeAMETa HaIpaBICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCA (OPMHPOBAHHE OCHOB
XUMUYECKOW HAyKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYCCKON
NESATEILHOCTH YeJIOBEKa M KaK OJTHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOANYECKOW TOYKHM 3PEHUS TAKOW MOAXOJ K ONPEACIICHUIO LEIed W3y4YCHUS
MpeaMeTa SIBJISICTCS. BIIOJIHE OMpPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUSl TJABHBIMHU LIEJISAMU HM3YyYECHHS MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIsAIOTCS:

dbopMUpOBaHHE CHUCTEMBl XMMHYECKMX 3HAHUN KaK Ba)KHEWIIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOYEBbBIC



MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKa HAYKHU,
YCBOEHHUE U MOHUMAHUE CYIIHOCTH JOCTYMHBIX 0000IEHNI MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMIJICHUE C UCTOPUEN UX PAa3BUTHS U CTAHOBJICHUS,
(opMHUpOBaHME W pa3BUTHE TMPEACTABICHUI O HAY4YHBIX METOJaX MO3HAHUs
BELIECTB M XHUMHMYECKHX peaKUuid, HEOOXOIUMBIX ISl NPUOOpPETEHUs YMEHUU
OpHUEHTHPOBATHCS B MUPE BELIECTB U XMMHMUYECKUX SIBJICHUW, UMEIOIIUX MECTO B
[IPUPOAE, B IPAKTUYECKON U IIOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JIE€ATENbHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM U
OOBSCHEHHEM XMMUYECKOI'O SKCIEPUMEHTa, COOJIOJEHUEM MpaBuil O€30MacHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

Hapsiny ¢ aTum, conepxatenbHas XapaKTEpUCTUKA IIeJIed U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHU MPUOPUTETAMHU B CUCTEME cCpeaHero oOmiero obpasoBanus. CerojaHs B
PEenoIaBaHuY XUMUU B OOJIbIIECH CTENIEHU OTAAETCS MPEANOUYTCHUE TPAKTUYECKOM
KOMIIOHGHTE COJIep>KaHusl OOYy4YeHUs, OpPHUCHTHUPOBAHHOM HA  MOJTOTOBKY
BBIITYCKHHKA 00I1c00pa30BaTeIbHON OpraHu3alliy, BIIAJICIONIEIO HE HAOOpOM
3HaHUH, a (DYHKIIMOHAJIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHSIMU
AKTUBHOTO TMOJYyYCHUS 3HAHUW U MPUMEHEHUS X B PEATbHOM KU3HU JIJIs1 PEIICHMUSI
MPaKTUYECKUX 3aj1ay.

B cBs13u ¢ aTUM IMIp1 U3YyYCHUH IIPCAMCTA «XUMU» JOMUHHUPYIOHICC 3HAUCHUC
HpI/IO6p€TaIOT TaKUC LICJINU U 3aJa4H, KaK:

aganTamus oO0ydyaroluXcsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSITHIO TPAMOTHBIX
pELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3AHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

dopmupoBanue 'y 0oOydalomUXCS  KIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI PAa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIuHy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATEILHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHWW XHMHH, & TaKKE JUIsI ONEHKU C TO3MIMA HKOJIOTHIECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YesoBeKa U MPUPOAHYIO Cpeay;

pa3BHUTHE IO3HABATEIbHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaIOIMIMXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MTPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIONB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJOTUU JJIsl TIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(OPMAITUU XUMHYECKOTO COJICP KAHMS;



dbopmMupoBaHue U pa3BUTHE y 00YUAIOIIUXCSI ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIJIEHUS1, HA0II0AaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOywaroumxcss YyOexAEHHOCTH B T'yMaHUCTUYECKOU
HaIPaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOsieM
PalMOHAJIBHOIO MPUPOIOTOIb30BAHHUS, TOTIOJHEHHSI DYHEPTETUUECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLICHUS] K TPUPOJE U CBOEMY 3J0pPOBbBIO, a TaKXKe€ NPUOOPETEHHs OIbITa
UCITOJIb30BAHUS TOJYYEHHBIX 3HAHUN U1 OPUHATUS TPAMOTHBIX PELICHUM B
CUTyalUsIX, CBA3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yuebHOM miaHe cpegHero ooOimero oOpa3oBaHUs MpeaMeT «XUMUSD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
IPEAMETHI.

OG6mee yncIo 4acoB, OTBEEHHBIX JIJISI M3YUEHUsI XUMHUHU, Ha 6a30BOM YPOBHE
cpeaHero obiero oopa3zoBanus, coctabisgeT 68 yacoB: B 10 kiacce — 34 gaca (1 yac
B Hegento), B 11 kmacce — 34 gaca (1 yac B Heeonto).



