MyHununajabHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
I'opoackoro oxkpyra «ropox Upour» CepasioBckoii 001acTu
«Cpennss odmeodpasoBarejibHas mKoJga Ne 10y
Ten/dakc: (34355) 3-83-41
E-mail: school 10 _irbit@mail.ru

ITpunoxenue 1.14

K OCHOBHOM 00pa30BaTeIbHOM MporpaMmMe
cpenHero o01ero oopa3oBaHus

MAOQOY «lkosa Ne 10»

ITpuka3 ot 31.08.2023 Ne 82-O/1/2

Pabouast nporpamma
1o npeaMeTty «XuMmush»

nas ygammuxes 10-11 kiaaccos
CpPOK pealin3anuu 2 roja

CocraBuTenu:

Kypnakosa E.A.,
YUUTEITD XUMUH

2023 roxa



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOi 00pa30BaTENBbHON MPOrpaMMBbl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX ToNoXkKeHu «CrTparerun pa3BUTHS BocnouTaHud B Pocculickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINpPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICJICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB NMPUPOABI, (GOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJl0OBeKa, a TakKe JSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLMUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHA KaK Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH U HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYECHUU
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeaMmere «XuMHus» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromIe 10 00BACHSIONIEH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BOKHEHWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMMEIOIHNMHU KYyJIbTYpOJIOTHUYECKUNA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3M XHUMUU C
JPYTMMHU HayKaMmu, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHITh €€ JUIsl TOMOJIHEHWS 3HAHUW, pENICHUS WHTEIUNICKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHSA  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCI MHUPOBO33PEHUYECKONM OCHOBBI IS TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYECKOTr0 MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUW IMYTEM OSKCIEPUMEHTa U
pelieHus MPOTHBOPEYUN MEXKJIy HOBBIMH (aKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpodiem, a
TaKke mpo0eM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OOy4JaromMXcss TPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pPa3IMUHBIX BHUJOB JEATEIIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa PAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICICHUH
COJIEpKATEJIbHOW XapaKTepUCTUKU 1IeJIed M3y4YeHHUs MpeAMETa HalpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
JEATEeIIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIENEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LIEJISIMU HU3YyUYCHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisItOTCSA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIIEH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHbBI MUpPa, B OCHOBE KOTOPOM



JeKaT KIIYEBbIEe MOHATHUSA, (PYHIAMEHTAIbHbBIE 3aKOHBI U TECOPUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IICHUIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHUe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHYECKHX pEakUui, HEOOXOMUMBIX ISl TPHOOpETEHUs
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTHU, CBI3aHHBIX C HAOIIOCHUEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM MpPaBUI
0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero odpazoBaHus. CerogHs B
NpErnoJAaBaHUM XUMUU B OOJbIIeld CTemeHH OTHATCA  MPEeArnovYTeHHE
NPAKTUUYECKOH KOMIIOHEHTE COJEp)KaHHs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAaJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHMSIMU aKTUBHOT'O IOJIyY€HUs 3HAHUN U NMPUMEHEHHs UX B pEalbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYaroOmMXCs  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOIUMBIX I TPUOOPETEHHS OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMMHMH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUYaIOIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MMPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YYAIOLIUXCS ACCOLIMATUBHOTO M JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, MPU TUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOM
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTI0IH30BAHMS, TTOMIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUSI K TPHUPOJEC M CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX peElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM IIaHe cpenHero ooOImero oOpa3oBaHUS MPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

AEATEJIBHOCTD YUYUTEJIA C YYETOM IIPOI'PAMMBI
BOCIIMTAHHUA HA YPOKAX XUMHUHU

o @®opMHpOBaHUE €IMHON BOCIUTATEIHLHON aTMOCGEpHl MIKOJbI, KOTOpas
CIIOCOOCTBYET YCIICHIHOM COIMAIU3allMd W JMYHOCTHOMY Pa3BUTHIO
pebenka, megarora, poautens B ycinoBusx peanusaiuu ['OC.

o @opMupoBaHUE OJATONPUITHBIX YCIOBUW W BO3MOXKHOCTEH s
IIOJTHOLIEHHOTO Pa3BUTHS JIUYHOCTH, JUJIL OXPAHBI 3J10POBbS U )KU3HU JIETEH;

o @opmupoBaHME YCIOBUU IIPOSBIEHUSA H MOTHBALlMM TBOPYECKOU
AKTUBHOCTH BOCIHMTAHHUKOB B PA3UYHBIX cepax COLUAIBbHO 3HAYMMOM
NEATEIbHOCTH;

o PasBuTue cucteMbl HENPEPHIBHOIO O0OO0pa30BaHUS; MPEEMCTBEHHOCTh
YpPOBHEH U CTyINeHeW oO0pa3oBaHUs;, MOJJEPKKA MCCIECIOBATEIILCKON U
MPOEKTHOM JEATEIbHOCTH;

e OcBoeHHME M HCHOJIb30BAHWE B MNPAKTUYECKON IEATEIBHOCTH HOBBIX
MeJarOTUIECKUX TEXHOJIOTHN M METOJUK BOCITUTATEILHON PaOOTHI;

o Pa3zBuTne paznuuHbIX GOPM YICHHUECKOTO CAMOYIIPaBICHUS;

o JlanbHelee pa3BUTHE 151 COBEPIIECHCTBOBAHUE CHUCTEMBI
JIOTIOJTHUTEIHPHOTO 00pa30BaHUs B IITKOJIE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBLIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS TpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPUHATBIMU B OOILECTBE
HOpMaMM Y TpPaBWIAMM  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEJILHOM M TMPAKTHUUYECKON JesATEeITbHOCTU
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIBHBIX HOPMax M TpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUTNTENIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOLIEM
aHanu3e UH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHlecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHMUSl [EHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NEeSATeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOPEeCcCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMHUHU;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanusi, Oyaymied mpodeccuu U peann3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUM XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOIOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIIIMX BpEIl OKpYKAIOUIEH
IPUPOTHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, CIIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM pPOJHU B
CO3JaHUM HOBOM 0a3bl MaTEpUAIBLHON KYJIbTYpbI, pEHICHUHU TI100aIbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCJIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOrO YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON ICSATEIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IMYHBIX cepax mpodeccuoHanbHOM
JIESITEIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUSI YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE);

yHUBEpCaJbHbIe Y4eOHbIC NEeUCTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), 00ecreynBarome dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COIIMATTLHOM KOMITETECHITNH 00YJarOIINXCS;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAIbHbIMHA Y4eOHBbIMH NOo3HABaTeJIbHBIMH
JelCTBUSIMMU:

1) 0a3oBble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIIU;



yCTaHABIMBATh TMPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKAY HM3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIC, TIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmyna, ypaBHEHHE XHMHUYECKOU
peakuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKIIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX
pEaKLHnii;

(GOopMyIMpPOBAThH LIEJIN U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlad, MNPUMEHEHUIO Pa3TuYHBIX
METOJ0B MTO3HAHUSI.

3) padora ¢ ungopmanmei:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX HWHPoOpManuu (HaAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPABOYHBIE IOCOOUS,
pecypcebl HTEpHETa), aHanuM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUIOB U (HOpM
MPE/ICTAaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOM JJIsI BBINOJHEHUS YYEOHBIX 3ajay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



UCIIONb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpeACTBa Mmpu padoTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U IMpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISJHOCTH.

OBi1ajeHHe YHHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOU TeMbI B XOJ€ IUaora W/viu
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYyJIHpPOBAThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlMEll pe3yJbTaTOB IO3HABATEIbHON JIE€ATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILLECTB, peajln3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBOJbI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUN IyTEM COIVIACOBAHMS NO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHudeckas XUMUS»
OTPaXaroT:

c(hOpMUPOBAHHOCTh ~ MPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJM XUMHUU B TIO3HAHWU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaraloIyMe TOHATHS (XMMHUYECKUM DSJIEMEHT, aTOM, OJJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs



Macca, MOJIAPHBIM O00BEM, YIIEPOMHBIN CKeleT, (PYHKIIMOHANbHAS TPYIIIa,
paauiKai, U30MepHs, H30MEPHI, TOMOJIOTHUECKHUM Psifl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ W A30TCOJEPXKAIINE COCAMHCHHS, MOHOMED, TOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalnue B OCHOBE TOHWUMAaHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJYyYCHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OIMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYECKUX COCANHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIM MOJIEKYJ OPTraHUYECKHUX BEIISCTB IS WJUTIOCTPAIIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh H3YyUYEHHBIX
OPTraHMYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACCy/Tpynne COeauHEHUH (YTJIeBOIOPOIbI, KHUCIOPOA U a30TCOJEpKalllne
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHMYECKUX BEIISCTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHTJINKOb, THIEpUH, (HEeHOd, (popManbaeru, amneTaabIerua, MypaBbHHAS
KHCIIOTa, YKCYCHAs KHCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAS KMCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPTaHUYECKUX COSTUHEHUSAX (OJUHAPHBIC U KPATHEIC),

c(OPMHPOBAHHOCTh YMCHHUS TPUMCHATH TIIOJIOKCHHUSI TCOPUU CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OBbICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MAacChl BEIIIECTB;

chOPMHPOBAHHOCT, ~ YMEHHMM  XapaKTEepU30BaTb  COCTaB, CTpPOEHUE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMIEPUH, (PEHOJI, aleTalbJeru, MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIHUHA C
HCITI0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;



c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX TMEPEepadOTKH |
PaKTUYECKOE MPUMEHEHUE NPOAYKTOB IEpEepadbOTKH;

cOpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WM IMPOJYKTa
peakuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YYEHHUH BEUIECTB U
XUMHUYECKUX ABJICHUN (HaOto/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHYECKOM
MOCy/I0Ol U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXE€ IMpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILIEHHS OPTaHUYECKHUX BEIECTB MPU HArpeBaHUU, MOJTyUYCHUE
TWJIIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUHU OPraHUuYeCKHX
BEILECTB, JCHATypalusi OEJIKOB MPU HArpeBaHWUU, LBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBAaHUEM, TPEICTABISATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJM3UPOBATh XHUMHUYECKYIO
uH(hOpMAIUIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOMU
uHdopmaruu, MaTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBUjia  AKOJOTHYECKU
11e71eco00pa3HOTr0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpaHEHHUs! CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOJHON Cpellbl, 0CO3HABAThH
OMAacCHOCTh BO3JICWCTBUS HA JKHUBBIE OPraHU3MbBI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [I/JIK, moscHsaTh Ha mpumepax CrocoOb
YMEHBIIICHUSI W TIPEAOTBPAICHUS WX BPEIHOIO BO3ACHCTBHS Ha OpPraHu3M
YeJI0BEKa;

JUIsT 0OyYaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYeCKuX

bopmyi.



11 KIIACC

[IpenMeTHble pe3yabTaThl OCBOCHUSI Kypca «OOIass U HeopraHudeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(koBaJIeHTHAas, MOHHAsI, METALTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKAsl pEIIETKa,
TUNBl XUMHUYECKUX  PEAKLUH, PacCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUU W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccoluannu, nepuoanueckuit 3akod JI. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIMPEACNIATh BAJCHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMUECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THII
KPUCTAUTMYECKON peIéTKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIUHECHUM;



chOpMHPOBAHHOCTh YMEHUM YCTaHAaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEACIEHHOMY KIacCy/Tpymie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
W. MenneneeBa u 1eMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
XxuMudeckux sjementoB JI. M. MennesneeBa, HCIONb3ys MOHATHA «S-, P-, -
AIEKTPOHHBIE opOuTtanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
o nepuoaam u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHUUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATh XUMHUYECKUE PEAKIUU II0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolnxX BeEIIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUN pPa3THYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPacCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'0 PaBHOBECHUSI
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWUMUYECKHE TIPOIECCHI,
JIekKAIMEe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUANAX WU
HKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUIN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MIOHSTHUSI «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B



IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3((dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHU COOJIIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTOpHBIM O0OpYJOBaHMEM, a TaKXkKe IMpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUEe IMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJEIEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuHu,
peakiMy UOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
TeMaMm «Metamey u «Hemeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHKHU
0e30MacHOCTH NPU OOPAILEHNHN C BEUIECTBAMU U JJAOOPATOPHBIM 000PYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO HKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuil U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ITUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUs! CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3/ACHCTBUS HA )KUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYCUHYIO cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XuMHYECKUX

dbopmyiL.

COJEPXKXAHUME OBYUYEHUA
10 KVIACC

OPTTAHUYECKASA XUMUA



Teopernuyeckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpeameT opraHnYecKOr XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHennit A. M. bytnepoBa, e€ ocHoBHBIE TToJI0keHUsA. CTPYKTypHBIE (hOPMYITbI
OpPraHMYECKUX BeEIIeCTB. lomonorusa, wu3omMepus. XHUMHUYECKas CBI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienne o kiaccUpuUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEIMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMs
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHUE C oOpa3llaMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIIECHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHWE, TOMOJIOTHYECKMH psa. MeraH M 3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3amenieHus] U TOPEHUs), HAxXOXKIEHUE B TMPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE cBOMCTBa (peakius nojgumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUI psijl. ALIETHIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALIAH,
rOpEeHUs), OJYyYEHNE U IPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHHE. T0myon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NONYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. [ eHermyeckas CBsI3b MEXAYy YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTHYECKHi), mnuposm3. IIpoayKTsl



nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHnnsrit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIUU
«Heptp» u  «Yroiap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOAYKTA PEAaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOWCTBA (peaklMM C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE CrUpTHI). JleiicTBUE Ha
opraHusM yenoBeka. [[pumeHnenune rauuepruHa U STUICHTIIUKOJI.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue penona.

Anpneruibl U Kemouwvl. DopManblerus, —aneTanbACTUN:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peakUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (prU3MuecKue M XUMHUYECKHEe CBOMCTBa (CBOICTBa,
o0miue Juisl Kjacca KUCIOT, PEaKIUsl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccUUKaUs ~ yrieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['J0k03a — npocTelnmii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3WYECKUEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHME TJIIOKO3bl), HaXOXKJIEHUE B MpPHUPOJE, NMPUMEHEHUE,
ouosiorudeckas poib. @orocunte3. GpykTo3a Kak U30Mep TIIFOKO3BI.




Kpaxman u nemnono3a Kak nNpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HeuoNo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
MpPOBE/ICHHE, HAONIOJCHUE U OMNHCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOpPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJA
okcusmom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzaummomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbluncinenyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTa PEAKIHUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYecKHe coeAuHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpumepe riauiuHa). buonoruyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpalllCHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
O3HAKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TE€OPHs, aHAJU3, CUHTE3, KiIacCUu(UKalus, MepuoAUIHOCTh, HAOIIOJEHUE,
U3MEpPEHUe, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.



@usuka: Marepus, DJHEpPrus, Macca, aToM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OEIKHU, YIJIEBOJbI, KHUPBHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIMBO,
pecypcBhl.

TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MAaTEpUAIIbI U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
a5eMeHThl. OCOOEHHOCTH pacHpeleNieHUsl 3JIEKTPOHOB M0 OpOUTAIAM B aromax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoamyeckoil CUCTEMbI
xumudeckux aneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM MU MepHUOIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XHWMHYECKON CBSI3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAS, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI M AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[lonaTne O aucnepcHbIX cucrteMax. VICTHHHBIE M KOJJIOWIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.



Xumudeckass — peaknus. Knmaccudpukamumss XMMHYECKHMX — PEAKIUd B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHECHUA W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIMSAIOMIME HA COCTOSHHUE
xuMu4ueckoro pasHosecus. [Ipunnnn Jle [lartense.

DnexTponutrdeckas nuccoruanys. CuibHbIC U clladbie 3JeKkTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IMPEBPAILCHUIA:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB /. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XHMMHUYECKHX pEakUW, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PacCU€Thl C HCIOJB30BAHUEM IOHATHUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxkenne HemetayuioB B Ilepuogmueckoil  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuognyeckon cucreMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIMX METAJUIOB (HATPUM, Kaiui, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pELICHUE
OKCIIEPUMEHTATLHBIX 3a7ad, HAOJIOJEHWE W OINHCAHUE JIEMOHCTPAIIMOHHBIX U



7a00pATOPHBIX OMBITOB (B3aMMOJAEICTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYAaCTBYIONIMX B PEAKI[MU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XUMUA U KU3Hb

Ponb xumun B 00€cTieUeHUH SKOJOTUYECKOM, IHEPreTUYECKOM U MHUIEBON
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loOHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
IIOJIyYE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEHUIINE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHUalbl, KpPACKHA, CTEKJIO, KEpaMHKa,
MaTepuabl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yao0OpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: IMPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MACHOTO KCIIONIb30BAHUS MIPENapaToB ObBITOBOM XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOmEed W
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOlMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUM, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SHEPTUS, MACCa, aTOM, SIIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIMBRO,
pecypchl.

TexHOMOorus: XMMHYECKAsT MPOMBIIUIEHHOCTh, METAJLUIYPIrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPUANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IIHILIEBAs
MPOMBIIJICHHOCTh,  (hapMalieBTUUeCKass  MPOMBIILICEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N HaumenoBanu KoiuuecTBo 4acoB DJIEKTPOHHbIE
°
€ pa3aeaoB U (uudposbie)
n/ Becer  Konrpoabubl  IlpakTuyecku
TeM o0pa3oBaTesbHbIE
Il 0 e padoThbI e padoThbI
NMPOrpaMMmblI pecypchl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
[Ipenmer
OPraHUYeCKOu
xumuu. Teopus bubnnoreka [JOK
1.1 CTpPOCHHS 3 0 0 https://myschool.edu.r
OPraHUYeCKHUX u/
CoeIMHEHUN A.
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
[IpenenbHble bubnuoreka [IOK
2.1 YIJIEBOJIOPO/IBI 2 0 0 https://myschool.edu.r
— aJIKaHbI u/
HenpenensHeie
YIII€BOIOPOABI: bubmuoteka [IOK
2.2 AJIKEHBI, 6 0 1 https://myschool.edu.r
aITKaJINEHBI, u/
QIKHHEI
Apomarndecku bubmuoteka [IOK
2.3 e 2 0 0 https://myschool.edu.r
YTIIEBOJOPOIBI u/
IIpuponusie
HCTOYHUKHU but6mmoreka [IOK
2.4 YTIICBOIOPOIOB 3 1 0 https://myschool.edu.r
U UX u/
nepepaboTka
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1

3.2

Cnuprsl.
®eHon

AJLIETUIbI.
KapbonoBsie
KHCJIOTHI.

bubnunorexa LIOK
https://myschool.edu.r

u/

but6mmorekxa [IOK
https://myschool.edu.r

u/




Croxusie

3(hupbl
bubnunorexa LIOK
3.3 YrieBoabt 3 1 0 https://myschool.edu.r
u/
Wroro no pazueny 13
Pasnen 4. A3oTcoaepikaime opraHudecKue coelMHeHUus
AMUHBI. bubnunorexa LIOK
4.1 AMMHOKHUCIOTBI 3 0 0 https://myschool.edu.r
. benku u/
Htoro no pazneny 3
Pa3zaea S. BeicokoMoieKy/IsipHbIe COeIMHEHUS
ITimactMaccsl. bubnunoreka LIOK
5.1 Kayuyku. 2 0 0 https://myschool.edu.r
BonokHa u/
Hroro mo pazueny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB I10
ITPOI'PAMME
11 KJIACC
No HaumenoBanu | KoaudecTBo 4acoB DJIeKTPOHHbIE
" e pa3ueoB H (undposbie)
n/ Bcer Konrpoabnbl  IIpakTnuecku
TeM o0pa3oBaTe/ibHbIE
I 0 e padoThlI e padoThbl
NMPOrpamMmbl pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue
aTOMOB.
[Tepuonnuecku
1 3aKOH U but6mmorekxa [IOK
1.1 [Meproanveckas 3 0 0 https://myschool.edu.r
cucreMa u/
XHUMUYECKHX
371eMeHTOB /.
H. MenneneeBa
12 Crtpoenue 4 0 0 bubmmnoreka [JOK

BE€IICCTBA.

https://myschool.edu.r




Muoroo0pasue u/
BEIICCTB
bubnunorexa LIOK
XuMudeckue
1.3 6 https://myschool.edu.r
peaxiuu
u/
bu6nmoreka [IOK
Hroro mo pazueny 13 https://myschool.edu.r

Pasznen 2. Heopranuueckasi Xummusi

u/

2.1 Merasuisl 6

2.2 Hemeraiuibt 9
CBs3b
HEOPraHMYECKU

2.3 X" 2
OpPraHHYECKHUX
BEIIECTB

Hroro no pazneny 17

bubnunorexa LIOK
https://myschool.edu.r
u/

bubnuoreka [{OK
https://myschool.edu.r
u/

bubnunoreka LIOK
https://myschool.edu.r
u/

bubnuoreka [{OK
https://myschool.edu.r
u/

Pa3zgen 3. XuMus 1 KU3HL

bu6nmorexa LIOK
3.1 XUMHUA U KU3HDb 4 https://myschool.edu.r
u/
Htoro no pazneny 4
OBILIEE
KOJIMYECTBO 34
YACOB IIO

[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 479392069178180993905932985988858338549683813652
Bnageney McneHTeeea EneHa BacwibeBHa

OeicTevTened C 30.03.2023 no 29.03.2024



http://www.tcpdf.org

		2023-10-20T14:25:43+0500




