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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma nmo XuMuU Ha ypOBHE CpeIHero obmiero oopazoBaHus pazpaboTaHa Ha
ocHoBe ®DepnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHuM B
Poccuiickoit ®eneparun», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHs (eaepanbHOR
oOpaszoBaTeNbHOM TporpaMMbel  cpegHero ooOmero obpaszoanusi (POII  COO),
npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBatenbHoM ctangapte COO,
¢ yu€tom KoHuenuuu npenoaaBanus yueOHOTO npeaMera «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoii @exnepaiuu, peaqu3yrOIIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
pPOrpaMMBbl, U OCHOBHBIX MosoxeHul «CtpaTerun pa3BuTHs BocniuTanusi B Poccuiickoit
@®enepannu Ha niepuon 10 2025 roma» (Pacmopsbxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJ0B K pa3pabOTKe MPOTpaMMbl 10 XUMHUHU, K ONPEIEICHUI0 O0IIeH
CTpaTeruu OOYyuYeHHUs, BOCIUTAHUS M Pa3BUTHS OOYUYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npeamera «Xumus» ganas 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
KoHuenryansHble monokeHuss PI'OC COO o B3aMMOOOYCIIOBICHHOCTH —IIEJICH,
COllep)KaHMsI, pe3ylIbTaTOB OOy4YeHuss W TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

XuMmuyeckoe oOpa3zoBaHUE, MOJydaeMOE BBITYCKHUKaMHU 0011e00pa3oBaTeIbHOM
OpraHu3aluy, SIBISETCS HEOThEMJIEMOM 4YacThi0 HMX 00pa3oBaHHOCTH. OHO CIIYXUT
3aBepIIAIONIMM JTalloM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX [IETOCTHOM CHUCTEeME XMMUUYECKOTO 00pa3oBaHus. DTH
[IEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB MPHUPOJBI, (OPMUPOBAHMS MHPOBO33PEHUS U
oOmieil KyJnbTypbl 4YENOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO W TMPUPOAHOU cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
oOydJalIuxcss Ha YpPOBHE CpenHero oOmero oOpa3oBaHUs CpeACTBAMHU Y4eOHOTO
npeaMeTa «XuMHUs», COAEPKaHUe U MTOCTPOCHUE KOTOPOTO OMPEACIICHBI B IpOrpamMMe o
XUMHUH C Y4€TOM crienu(rKu HAayKd XUMUU, €€ 3HAYCHHUS B MO3HAHWU TPUPOJLI U B
MaTepUaIbHOM JKM3HU OOINEeCTBa, a TaKke C Y4ETOM OOIMMX Ieled W TPHUHIUIIOB,
XapaKTePU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO 00IIero 0opa3oBaHus B

Poccuiickoit denepannu.



XuMHsT Kak 3JIEMEHT CHUCTEMBbI E€CTECTBEHHBIX HAyK HWIrpaeT ocoOyl poiib B
COBPEMEHHOHN NMBUIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B JOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOT'O MBIIIICHHUS], B CO3/IaHUE
[EJOCTHOTO TMPEACTaBICHUS 00 OKpyXarolleM MHpE Kak O €IUHCTBE MPUPOJbI U
YyeJoBeKa, KOTopoe (opMUpYeTCss B XMMHUU Ha OCHOBE MOHMMAaHHUs BEIIECTBEHHOTO
COCTaBa OKPYKAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSA3U MEXKIY CTPOCHHUEM BEUIECTB, UX
CBOMCTBaMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHs cCTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOU KYJIbTYpbI, HEOOXOANUMBIM YCIOBUEM YCIEIIHOTO TPY/a
U KU3HHU KaXJ0T0 wieHa obmiectBa. CoBpeMeHHas XUMHUSI KaK HayKa CO3MIaTeNbHasl, KaKk
HayKa BBICOKMX TEXHOJIOTUW HalpaBjieHa Ha pelIeHUuEe TJIOO0ATbHBIX MpolIemM
YCTOMYMBOIO pPa3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOW, IMHILEBOM,
HKOJIOTHUECKON 0e30MacHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBMM ¢ OOmMMU [ENSMH W TNPUHIMUIAMU CPEIHEro OOIIEero
obpazoBaHusi cojaepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BBIM YpPOBEHB
U3YYCHHS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOJTOTOBKY
00ydJaromuxcs, HeOOXOAUMYI0O UM ISl BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB,
YCTEIIHOTO BKJIIOYEHHS B JKU3HBb COLIMyMa, MPOJODKEHHS 00pa30BaHUs B PAa3TMYHBIX
00J1aCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapmsiroriuMu - nipeaMetra  «XUMHS»  ABIAIOTCS  0a30BbIe  KypChl  —
«Oprannueckas xuMusi» U «OOmass W HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUW 10 HEOPTaHWYECKON XWMUU (C BKIIOYECHHEM 3HAHUW U3 OOImEed XUMHUH) U
opraHnyeckod xumuu. DOpMHUpPOBAHHWE [aHHOW CHCTEMBl 3HAHWM NPHU HU3YYCHUHU
npeaMera 00ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT'000Opa3usl BEIIEeCTB Ha
OCHOBE OOIIUX MOHITHH, 3aKOHOB M TEOPUN XUMUHU.

CrtpykTrypa conepxkanus KypcoB — «Opranudeckas xumus» u «OOmas wu
HEOpraHuyeckass XuMus» cpopMupoBaHa B mporpamMme Mo XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0J1a K U3YUYCHHIO yUeOHOro MaTepuaia u 00ycIoBIeHa HCTOPUIECKH 00OCHOBAHHBIM
pa3sBUTHEM 3HAaHUM Ha OINpPENEIEHHBIX TEOPETHUYECKHX YpOBHAX. Tak, B Kypce

OpFaHPI‘IGCKOfI XMMHHU BCIICCTBA PACCMATPHUBAIOTCA HA YPOBHC KJIaCCUYECKOM TCOpUHn



CTPOEHUS OpPraHUYECKUX COEAUMHEHMI, a TakKe Ha YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX MPEACTABICHUN O CTpoeHUHU BeliecTB. CBeleHUsT 00 U3y4aeMbIX B Kypce
BELIECTBAX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OMOJOTMYECKU
aKTUBHBIX coequHeHUH. B Kypce opraHmdeckodl XHMHUU TIONYy4YalOT pPa3BUTHUE
chopMupoBaHHbIE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl IE€pBOHAYAIbHBIE
NpPEJICTaBICHUSI O XHUMHUYECKOW CBS3HM, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOMN peaKIiH.

[lon HOBBIM yrjaoM 3peHus B TpeaMere «Xumus» 0a30BOro ypoBHSA
paccMaTpuBaeTCsl HM3yYEHHBII Ha ypOBHE OCHOBHOTO oOmiero o0Opa3oBaHus
TEOPETUYECKUN MaTepHual U (HaKTOJIOTHYECKUE CBEIACHHS O BEIIECTBAX M XMUMHYECKOU
peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckasi XUMHs» 00y4JaronuMcs
IPEIOCTABISIETCS. BO3MOYKHOCTh OCO3HAaTh 3HAYEHHE IEPUOJUYECKOr0 3aKOHa C
OOIIETEOPETUUECKMX W METOJOJIOTMUECKUX TO3MINHM, TIIyOKe MOHSITh HCTOPHUYECKOE
U3MeHeHne (YHKIMNA 5TOro 3akoHa — OT o0oOmarmel A0 OOBsACHSIOmEH U
IPOTHO3UPYIOIIEH.

Enunast cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, MX COCTABE, CTPOCHHH,
CBOICTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX pEaKIMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEKaHUsi AomnosHseTcs B Kypcax 10 u 11 kiaccoB anemeHTamu
COZIEpKaHUsl, UMEIOIIMMHU KYJIbTYPOJOTHUYECKUN M MPUKIAJTHONW XapakTep. JTH 3HAHMS
CHOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBSI3M XUMHUH C APYTUMHU HayKaMH, PacKpbIBAIOT €&
poJib B TO3HABATENIbHOM M MPaKTUYECKON JeATENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXXEHMsI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKHX
NPUTIOKEHUM XUMHUH, MOMOTAOT BBIMTYCKHUKY OpPHEHTHUPOBATHCS B OOILIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH
UHGOPMALIUIO U TPUMEHSTH €€ JJIs MOMOJIHEHUS 3HAHUH, PEIlIeHNs UHTEJUICKTYalbHBIX U
HKCMIEPUMEHTANIBHBIX HCCIEeIOBaTeNbCKUX 3a4ad. B memom coaepxanHue ydueOHOTO
npenMera «XuMUsS» JAHHOTO YPOBHSI M3YYCHHsI OPUEHTHUPOBAHO Ha (popmupoBaHue y
00y4JarIUXCcsi MUPOBO33PEHUYECKOM OCHOBBI JJ1 TOHUMaHUs GUI0COPCKUX UIEH, TaKUX
KaK: MaTepuaJbHOE  €IMHCTBO  HEOPraHMYECKOT0 U  OPraHMYeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEILIECTB HX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh

MPUPOJHBIX SIBJCHUN MYTEM JKCIIEPUMEHTA U PEHICHUS NMPOTUBOPEUMI MEXIYy HOBBIMHU



dbakTaMu ¥ TEOPETUYECKUMHU TPEIINOCHUTKAMH, OCO3HAHUE POJIM XWMHH B PEIICHUU
IKOJIOTUYECKHUX TMPOOJIeM, a TakkKe MpoOJieM COepPEeKEHUS SHEPreTHUECKUX PECYPCOB,
CBIPBSI, CO3IaHMSI HOBBIX TEXHOJOTUN U MaTEPUAJIOB.

B mane pemeHus 3ajad BOCIIUTAHUS, PAa3BUTHS U COIMATN3AIMN O00YUYaAIOIIHXCS
MPHUHSITHIC TPOTPAMMOM 110 XUMHUH TOIXOJIBI K ONIPEICTICHUIO COACPIKAHUS U TIOCTPOCHUS
npeaMeTa TpeaycMaTpUBalOT (OPMHPOBAHHE YHHUBEPCAIBHBIX YYCOHBIX JCHCTBHH,
UMEIONUX 0a30BOE 3HAYCHHE TSI PA3TUYHBIX BUJIOB JCATCIBHOCTH: PEIICHUS TPOOIeM,
MOMCKa, aHaMu3a U 00paboTKu MHGOPMAIIUU, HEOOXOAUMBIX U1l MPUOOPETCHUS OIbITa
NPaKTUYECKOW M HCCIICAOBATEIbCKON JEATEIIBHOCTH, 3aHUMAIONIEH BaXHOE MECTO B
MO3HAHUU XUMHHU.

B mpakTeke mpenogaBaHUS XWMHUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U Ha YypPOBHE CPEIHETO OO0IIero oOpa3oBaHMs, MPHU OINPEACICHUN
COJICpXKATCILHOW  XapaKTePUCTHKHM  IIeJIeH W3ydeHWs TMpeaMeTa HampaBiICHHEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAAWIMOHHO TPHU3HAETCS (HOPMHPOBAHUE OCHOB
XMMHAYCCKOW HayKd Kak o0O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOU
NESITENIPHOCTH 4YelIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOWM KynbTypbl. C
METOJIMYECKON TOYKH 3PEHUS TAKOW MOJXO0J K ONPEACICHUIO TIeNiell N3ydeHUs TpeaMeTa
SIBIISICTCS BIIOJTHE OIIPABJIAHHBIM.

CorymacHO JaHHOW TOYKE 3pPEHUS TJaBHBIMHM IESIMH HW3YYCHHS TpeaMeTa

«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBASIFOTCA:

o dbopMHpOBaHUE CHCTEMBbl XHMHYCCKMX 3HAHMM KaK  BaKHEHIICH
COCTAaBIIAIOIIEH €CTECTBEHHO-HayYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JeKaT
KJIFOUEBbIC TOHATHUS, (YyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa
HAyKH, YCBOEHUE U TOHUMAHUE CYIIIHOCTH JOCTYIMHbBIX 0000IIEHUIT MUPOBO33PEHYECKOTO
XapakTepa, O3HAKOMIICHHE C UCTOPUEHN X Pa3BUTHS U CTAHOBJICHHUS,

o dbopmMHupoBaHKE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOaX IMO3HAHUS
BEUIECTB M XUMHUYECKUX peaklUUid, HEOOXOMUMBIX i1 MNPUOOPETeHUS YMEHUH
OpUEHTUPOBATHCS B MHpE BEUIECTB M XUMUYECKUX SIBICHHUH, HMEIOLIUX MECTO B

nmpupoac, B HpaKTH‘IGCKOﬁ n HOBCC}IH@BHOP'I KHU3HU,



J pa3BUTHE YMEHHHA U CIOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U OOBSICHEHHEM XHUMHUYECKOIO OHKCIEpUMEHTa, COOIIOACHHEM IpaBUiI 0e30IacHOro
oOpallieHus ¢ BEeIIeCTBAMHU.

Hapsny c atum, coxepkaTesbHas XapakTepUCTHKa Leled M 3a1ad W3ydeHus
npeaMeTa B MPOrpaMMe 1O XMMHUHM YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETaMU B CHUCTEMe cpelHero obmero obpas3oBanus. CeromHs B
NPENoJaBaHuU XUMHUM B OOJbIIEH CTENEeHU OTHAAETCA NPEANOYTeHHE MPAKTUYECKOU
KOMITOHEHTE COJAEp)KaHusl OOydYeHHs, OPHEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHUKA
o0mieoOpa3oBaTeNbHOM ~ OpraHM3alli{, BIAJCIONIEr0 HE HabopoM  3HaHUM, a
(YHKIHOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCO0AMH W YMEHHUSMH aKTHBHOTO
NOJYyYeHHs 3HAHUM U NMPUMEHEHUS UX B PeaJbHON KU3HH JJIS PELICHUs MPaKTUYECKUX
3amad.

B cBs3u ¢ 3TUM Ipu H3y4YeHUHU TIpeaMeTa «XUMHs» JOMUHHUPYIOIIee 3HAaYeHHE
npUOOPETAIOT TaKUe IeJIU U 3a/1a4H, KaK:

amanTanys O0yJaroIIUXCsl K YCJIOBHAM TWHAMHYHO Pa3BUBAIOIIETOCS MHpa,
(dbopMHUpOBaHHE MHTEUIEKTYaJbHO Pa3BUTOM JMYHOCTH, F'OTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIFHOMY MPHHATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX
KU3HECHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopmMupoBaHue y 00yJarouIMxcs KIOUYEBbIX HABBIKOB (KIIOUEBBIX KOMIETEHIIHI),
UMEIOIINX YHHMBEpPCAIbHOE 3HAYCHHE JJIS PA3IMYHBIX BHJIOB JESATENBHOCTU: PEIICHHUS
npoOyieM, TOWCKa, aHaiM3a W 00paboTku uHOpPMAIMK, HEOOXOJUMBIX IS
NpUOOPETEHUsT OMBITa NEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHUHU
XMMHHU, a TaKKe /S OLEHKH C TO3MIMKA 3KOJOTMYecKOol Oe30MmacHOCTH XapakTepa
BJIMSTHASL BEIECTB M XMMHYECKHUX TPOIIECCOB HA OPraHM3M YeJIOBeKa M TMPHUPOIHYIO
cpeny;

pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, WHTEIUICKTYalbHBIX U TBOPUYECKUX
crocoOHOCTEH O00y4aromMXCcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBHHM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIB30BATH
COBpEMEHHBIE HH(DPOPMAIIMOHHBIE TEXHOJIOTHH TSI TOMCKA U aHAJIN3a YIeOHOH M HaydHO-

HOMYJISIPHON MHPOPMAIIMY XUMUYECKOTO COJIEPIKaHus;



dbopMupoBaHHE W pa3BUTHE y OOYYAIOIIMXCS ACCOIMMATUBHOTO M JIOTUYECKOTO
MBIIUJICHUS, HAONIOAATeNbHOCTH, COOpPaHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIUMBbI, B YacCTHOCTH, MpPU IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHME y  oOydarommxcsd  YOEKIEHHOCTM B  T'YMaHUCTHYECKOU
HANPABJICHHOCTH XHUMHH, €€ BaXXHOM pOJM B pEIIEHUU TIOOANBHBIX MpoOIeM
paIMOHAJIBHOTO MPUPOJIONOIb30BaHUsA, IOMOJHEHUSI DSHEPreTHUECKUX pPECYPCOB U
COXpaHEeHHs] TPUPOJHOTO pPABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpesKHOTO
OTHONICHHWs] K TPHUPOJE U CBOEMY 3I0pPOBBIO, a TaKkKe MPUOOpPETEHUsI OIbITa
WCIIOJIb30BaHMS MMOJYUYCHHBIX 3HAHUM TSI IPUHATHSI TPAMOTHBIX PEIICHUM B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yuebGHOM mutaHe cpenHero oOuiero oopa3oBaHMs MpeaAMET «XHUMHs» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HayYHBIE IPEAMETHI».

OO6miee yucIO0 4YacoB, OTBEAEHHBIX ISl M3YYCHHUS XMMHH, Ha 0a30BOM YPOBHE
cpenHero obmiero obpasoBanus, coctaBiser 68 dyacoB: B 10 kimacce — 34 yaca (1 gac B

Heneno), B 11 knacce — 34 gaca (1 yac B HeEmt0).

COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHM4YeCKOM XUMHH

[Ipenmer opraHvuyeckoil XMMHHU: €€ BO3HMKHOBEHME, Pa3BUTUE WM 3HAYCHHUE B
IOJIyYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopus CTpPOEHUS OpPraHMYECKHX
coenunenuit A. M. ByrtnepoBa, e€ ocHOBHble NOJOXeHUA. CTpPYKTypHbIE (OPMYIbI
OpraHMYECKHX BeUIECTB. ['omosorus, u3omepus. XUMHUYECKas CBSA3b B OPraHUYECKUX
COEJIMHEHUSX — OJIMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o KiIacCH(PHUKAIMK OpraHUYecKux BemecTB. HomeHkarypa
OpraHMYeCKHX COEMHEHUHN (cucTeMaThyeckas) U TPUBUAJIbHBIC HA3BaHUS BaKHEHIINX
IPEICTaBUTENIEHN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTaJIbHbIE METOABl M3Y4YEHMs] BEIIECTB M MX IPEBPALLECHUM:

O3HAaKOMJICHHE C o6pa3uaMH OpraHMYCCKUX BCIICCTB W MaTcpualaMu Ha HX OCHOBC,



MOJICIMPOBAHNE MOJIEKYJI OpraHMYECKHX BEIIECTB, HAOMIOACHHE W  ONHCAHHE
JEMOHCTPALMOHHBIX OIBITOB 10 MIPEBPAILEHNUIO OPIrAaHUYECKHUX BEILECTB IIPU HAarPEBaHUU
(n1aByieHue, 00OyTrIUBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — npocTenme
NPEJCTABUTEIN aJKAHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHus U
rOpeHus), HaXOKJAEHUE B IPUPOJIE, IOJyUYEHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB M CTPOCHHME, I'OMOJIOTMYECKHI psAf. OTWIEH U NPONWIEH —
NPOCTENIINE NPEACTABUTENN AJIKEHOB: (U3NYECKHEe U XUMHYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMUU, OKUCICHUS U IOJIUMEpPU3ALINH),
IIOJIyYE€HUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u werwnOyraaueH-1,3: cTpoeHue, BaKHEUIINE
XMMHMYECKHE CBOMCTBA (peakuus noauMepusannn). IlomydyeHne CMHTETUHYECKOTO KayuyKa
Y PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUI psf. ALETHIIEH —
NPOCTEHUIINI MpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBa (peakuuMu THAPUPOBAHHUSA, TAJOTEHUPOBAHMS, TUApPATALUN, TOPEHHUS),
NIOJIyYE€HUE U IPUMEHEHHUE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (GU3MUECKHME U XHUMHYECKHE CBOMCTBa
(peakuMy TaJOr€HUPOBAHWS W HUTPOBAHUSA), IOJYYEHHE M IpUMEHEHHE. Tonyon:
cocmag, cmpoeHue, uzuyecKue u XumuiecKue ceotucmea (Peakyuu 2ano02eHuposanuusl u
HUMpPOBaHus), noiyyenue u npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHMYecKass CBA3b
MEX1y yIJIeBOIOPOAaMHU, IPUHALJIEKAIIMMHU K Pa3JInYHbIM KJIACCaAM.

[IpupoaHble HICTOYHUKHU YTIIEeBOAOPOI0B. [IpupoaHbIii Ta3 U NOMyTHbIE HEPTSIHBIE
ra3el. Hed T 1 e€ npoucxoxaenue. CrnocoOsl nepepaboTku HEDTH: TIEpEeroHKa, KPEKUHT
(TepMuYecKui, KaTalUTHYeCKWil), mnuponu3. IIpoaykTsl nepepaOOTKH HEPTH, HUX
NpUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yrombp W MPOIYKTHl €ro
nepepaboTKH.

OKCIEpUMEHTaJIbHbIE METOABl M3YYEHMs] BEIIECTB M MX IPEBPALLECHUM:

O3HaKOMJICHHE ¢ oOpa3lamMH IlacTMacc, KaydyKoB M pe3uHbl, Kosekiuuu «Hedte» n



((yFOJIB)>, MOACIMPOBAHUC  MOJICKYJ  YIVICBOAOPOJAOB W  TaJIOICHOIIPONU3BOJHBIX,

IIPpOBCACHUC IIPAKTUYECKOU Da60TI>II IMOJIYYCHHUC 3TUJICHA U U3YUCHHUC CI'O CBOMCTB.

Pacuérnele 3amaun.

Bbruncienns no ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTa pEaKkUUU IO M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJTHOI'O U3 UCXO/HBIX BEIIECTB WM IPOAYKTOB PEAKLIUN).

Kucnopoacoaep:kammue opranu4ecKue coeiMHeHUs!

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOI: CTPOEHUE, PU3UUECKHe
U XMMHMYECKHE CBOWCTBA (pEakUMU C AKTHMBHBIMH METaJUIaMM, TaJOr€HOBOIOPOJAMH,
ropeHue), IpuMeHeHue. BonopoaHbie CBSA3M MeXAy MOJEKylaMu cnupToB. [leiicTBue
METaHOJIa ¥ 3TaHOJIA Ha OPTraHU3M YeJIOBEKa.

MHoroaToMHbIE COUPTHI. DTHICHIJIMKOJIb U INIMIEPUH: CTPOEHUE, (PU3NUECKHUE U
XMUMUYECKHE CBOMCTBAa (B3aUMOJEIHCTBHE CO IIEIOYHBIMU METa/lIaMH, KayeCTBEHHas
peakis Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
IJIMLEPUHA U STUJICHIITUKOJIA.

®deHoul: cTpoeHHE MOJIEKYJIbl, GU3NYECKHEe U XUMHUYECKUe cBoMcTBa. TOKCHYHOCTh
¢denona. Ilpumenenue denona.

Anbreruasl u kemonsi. POpManbAETUA, alleTadbACTHI: CTPOCHHE, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBAa (peakUuMW OKHCIEHUS M BOCCTAHOBJICHHUS, KaueCTBEHHbIE
peaxkiun), MoJxy4eHUe U MPUMEHEHHE.

OAHOOCHOBHBIE TIpefiesibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHasi U YKCYCHas
KUCJIOTBI: CTPOEHHE, (PU3MUECKUe 1 XUMUYECKHE CBOICTBaA (CBOICTBa, 00IIMe IS Kiacca
KHCJIOT, peakuus -JTepuuKanuu), TMoiydeHne u npumeHeHue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BbICIIUX KapOOHOBBIX KHCIOT. Mblla Kak COIU
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIee JeiCTBHE.

CrnoxHble 3Gupbl Kak MPOU3BOAHBbIE KapOOHOBBIX KHUCIOT. ['MAPONM3 CIOKHBIX
a¢upos. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buonorndeckast poib 5KUPOB.

VYrneBoasl: cocTaB, KiaccuuKanusi yrieBoAoB (MOHO-, IM- U TOJUCAXapUibl).
['mroko3a — mpocTemuii MOHOCaxapHl: 0COOEHHOCTH CTPOCHHS MOJIEKYJbI, (pu3ndeckue
U XUMHUYECKHE CBOWcTBa (B3aumojenctBue c rugapokcugom wmeau(ll), oxucnenue

aMMMaYHBIM pacTBOpoM okcuaa cepedbpa(l), BoccTaHoBieHHE, OpOKEHUE TITFOKO3BI),



HaXO0XJEHHUE B IPUPOJIE, IPUMEHEHUE, Onosnorudeckas posb. PorocunTes. Ppykro3a Kak
M30MEP IIIFOKO3BI.

Kpaxman u nemnmono3a Kak NpupoiHble noiaumepbl. CTpoeHHe Kpaxmalia Hu
LEeJUTI0103bl. PU3NYEecKre U XMMUYECKUE CBOMCTBA Kpaxmala (TUAPOJIN3, Ka4ueCTBEHHAs
pEaKIys C HOJIOM).

OKCIIEpUMEHTaJIbHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALLCHUMN:
IpoBeJIeHUE, HAOII0IEHNE U ONMCAaHUE AEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB,
Ka4eCTBEHHBIEC PEAKIMH OJTHOATOMHBIX CIIUPTOB (OKHCcIeHHe 3TaHosa okcunom meau(1l)),
MHOI'0ATOMHBIX CIHMPTOB (B3auMojeicTBUe mmuepuHa ¢ rugpokcugoM wmenu(Il)),
anbJeruoB (OKUCIEHHE aMMHMAuYHBIM pacTBOpoM okcuaa cepebpa(l) u rugpoxcuaom
menu(ll), B3aumopeiicTBie Kpaxmajga C HOJAOM), IMPOBEIACHHE IMPAKTHUECKOW paboThI:
CBOMCTBA pacTBOpa YKCYCHOM KHACIIOTHI.

Pacuérnrlie 3agaun.

Boluncrienus no ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIU4YeCcTBa
UCXOJIHOTO BEILIeCTBa WJIM MPOAYKTa pPEaKIMH IO U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

A3oTconepkalire opraHu4ecKiue COeJUHEHUS.

AMUHOKHCTIOTHI Kak aM(oOTepHble OpraHuyYecKkue coenuHeHus. duznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha MpUMeEpe MNMIMHA). buonoruyeckoe 3HaueHue
aMHUHOKHUCIIOT. IlennTnanl.

benku kak nOpUpoAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHud. IlepBuunas,
BTOpUYHASL U TPETUYHAsl CTPYKTypa OeiakoB. XMMHUYECKUE CBOMCTBA OEIKOB: TUIPOJIN3,
JICHATypalusi, KaueCTBEHHbIC PEAaKLIUU Ha OCINKH.

OKClepuMEHTalbHble METO/Abl HW3Y4YEHMs] BEIIECTB M MX [peBpallleHui:
HAOJIOZIeHHEe M ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OelKOB TNpu
HarpeBaHUU, [[BETHbIE pEaKIIUU OEJIKOB.

BbicokomoJiekyIsipHbIe cOeIUHEeHU S

OcHOBHbIE TOHATHS XHUMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN — MOJIMMEpPU3ALUs U

MOJIMKOHIEHCAIIMS.



OKClepUMEHTaJIbHbIE METOJABl M3YYEHMs] BEIIECTB M MX IPEBPALLEHUM:
O3HAKOMJICHHE C O0pa3lamMu NpPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpegmMeTHbIE CBA3H.

Peanusanus MexXnpenMeTHBIX CBA3CH NPU U3YYCHUM OPraHMYECKOM XuMuH B 10
KJIaCCe OCYIIECTBISETCS Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
HNOHATUM, TaK W MOHSATHH, SBISAIOIIMXCS CHCTEMHBIMU JUIS OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHATHA: SBJICHHE, HAy4YHBIA (akT, THIOTE3a,
3aKOH, TEOpus, aHallu3, CHUHTE3, Kiaccu(uKalus, MNepUOAUYHOCTb, HaONIOACHHE,
HU3MEpPEHHE, SKCIEPUMEHT, MOICIIMPOBAHHUE.

®u3nka: MaTepusi, YHEPTHsL, MAcca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTreTUYECKUI
YpOBEHb, BEIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSHHME BEIIeCTBa, (PU3UYECKUE
BEJIMYMHBI M €IMHULIBI X U3MEPEHUSI.

buonorus: kmerka, opraHuszM, Ouocdepa, oOMEH BeEIIECTB B OpraHu3Me,
dboTOoCHHTE3, OMOJIOTMYECKH aKTUBHBIE BellecTBa (OSIKH, YTIIeBOIbI, JKUPHI, DEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHBIE TOPOJbI, IOJIE3HBIE HCKOMAEMbIE, TOILUIMBO,
pECYPCHL.

TexHosorus: muuieBble TPOAYKTHI, OCHOBBI PAllMOHAIILHOIO MHUTAHMS, MOIOIINE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA

Teopernveckne 0CHOBbI XUMHUH

XuMuyeckuid snaemMeHT. AToM. Sapo aToma, M30TOIBI. DJIEKTPOHHAs 00OJIOUKA.
DHepreTUYecKUe YpPOBHH, TMOAYPOBHH. ATOMHBIC opOuTanmu, s-, P-, d- 3JIEMEHTHI.
OcoOGeHHOCTH pacTpeeseHus JIEKTPOHOB M0 OpOUTaNIIM B aTOMax 3JEMEHTOB MEPBBIX
YeThIPEX NEPUOIOB. DIIEKTPOHHAST KOHPUTYpaIUs aTOMOB.

Ilepnonnueckuii 3akoH u [lepuognyeckas cucreMa Xumudeckux dnemeHTos J1. 1.
MenpeneeBa. CBsi3b nepUOAMUECKOro 3akoHa U [lepuonnueckoil cucTeMbl XUMUYECKUX

anemeHToB JI. WM. Menzaeneesa ¢ COBPEMEHHOW TEOpHUEW CTPOCHUS aATOMOB.



3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XMMHYECKHUX OJJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXKHBIX BEIIECTB MO TPYINIAM U NEpPHOJaM. 3HAUYECHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XMMHUYECKast CBSI3b. BUbI XUMUYECKOU CBSI3U (KOBaJIEHTHAs
HEMOJIsIpHAsT W TMOJspHAs, HWOHHAsg, MeTauinueckas). MexaHu3mbel 00pa3oBaHUS
KOBAJICHTHOW XMMHMYECKOW CBsS3UM (OOMEHHBIM W JIOHOPHO-aKIeNTOpHBIN). Bomopoanas
cBsi3b. BanieHTHOCTB. DneKTpooTpULIaTebHOCTh. CTeneHb OKUCIIeHHs. VIOHbI: KaTHOHBI U
AHUOHBIL.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTne o pucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBasi 107151 BEIlIeCTBa B PACTBOPE.

Knaccudukarus Heopranmdeckux coenvHenuii. HomeHnknarypa HeopraHU4ecKux
BEIIECTB. ['eHeTnueckass CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMJICKAIIUX K
Pa3INYHBIM KJIACCaM.

Xumunueckas peaknus. Knaccudukaius XuMu4ecKux peakuuil B HEOpraHM4ecKou
U OpPraHMYEeCKONM XMMHH. 3aKOH COXPaHEHUs MAacChl BEIECTB, 3aKOH COXpaHEHUs M
MPEBPAILECHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUyHbBIX (akTopoB. OOpaTuMbIe
peakuun. XumMuyeckoe paBHoBecHe. DAKTOPHI, BIUSIONIUE HA COCTOSTHUE XUMHUUYECKOIO
paBHoBecus. [Ipunuun Jle [larense.

DnekTponuTudeckas aucconnanus. CuiabHble W ciabble anekTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCasl, HEUTpalbHas, IeJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCNEPUMEHTAJIBHBIE METOJbl M3YYEHHsS BEIIECTB W MX [PEBpAIICHUM:
nemoHcTparnus Tabmun «llepmogmueckas cucrema XuMH4YecKux diaementoB . .
MenpeneeBa», U3ydeHue Mojiesiel KpUCTAINTMYECKUX PEelIETOK, HaOMI0eHIE U ONTMCaHue
JIEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (Pa3joKEeHHE MEPOKCHIa BOAOPOJa B

MNPUCYTCTBUU KaTaJIM3aTOpad, OIPCACICHUC CPCAbl PACTBOPOB BCHICCTB C IOMOIIBIO



YHUBEPCAJIBLHOIO WHJIUKATOpPA, PEAKIMM MOHHOTO OOMEHA), MPOBEACHUE MPAKTUUYECKOMN
paboTel «BiusHUe pa3IMUHBIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEaKITUN.

PacuérHpie 3agaum.

Pacd€Thl Mo ypaBHEHHMSIM XUMHUYECKUX PEAKIIMH, B TOM YHUCJIE TEPMOXUMHUUYECKUE
pPacy€Thl, PaCYETHI C UCIIOJIBb30BAHUEM MOHITHUS «MACCOBAS J10JIS BELIECTBAY.

Heoprannueckasi xumusi

Hemerannel. [lonoxenune HemetamwoB B llepuoandeckoid cucreMe XHUMUYECKUX
anemeHToB [[. V1. MeHnaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KHUCIopoja, cepbl, ¢ocdopa u
yTiIepoia).

XUMUYECKHUE CBOMCTBA BaXHEUIIMX HEMETa/UIOB (TaJOT€HOB, CEphbl, a3oTa,
docdopa, yraepona U KpeMHHUS) U UX COCIUHEHHH (OKCHUIOB, KHUCIOPOICOACPIKALTUX
KHUCJIOT, BOJOPOJIHBIX COSIUHEHMI).

[IprumeHeHne BaKHENIIIMX HEMETAIIOB H UX COEAUHEHHUI.

Mertannel. Ilonoxenue MetawioB B llepuomndeckod cucremMe XUMHYECKUX
anemeHToB J[. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHSI PJIEKTPOHHBIX 000JI0YEK aTOMOB
meramuioB.  OOmwme  ¢usmueckue  coiictBa  MeTaioB.  CmiaBel  METaJLIOB.
DIEKTPOXUMUYECKUN s/l HANPSXKEHU METAILIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJNIOB (HATPUIA, KA, KaJIbIMi, MarHUH,
ATIOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl mnonydeHus: MetaiioB. [IpuMeHeHue MeTalaoB B ObITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl U3YYEHHUS BEILIECTB U MX MPEBPAICHUN: U3yUYCHHUE
KOJUICKLIMU «MeTabl u CILIaBbI», 00pas1oB HEMETAJIJIOB, pelieHue
AKCIICPUMEHTAIBHBIX 3a7ad4, HAONIOJCHHE W OIHWCAaHWE JICMOHCTPAllMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJICUCTBUE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCIIOT
U 1IeJI0YeH, KaueCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJIIOB).

PacuétHrble 3amaumn.

Pacuétel Maccel BemecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJIUYECTBY

BEIIECTBA, Macce WIN 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, PACUETHI



Macchl (00bEMa, KOJMUYECTBA BEMIECTBA) NMPOIYKTOB PEAKIMH, €CIIA OJHO W3 BEIIECTB
MMEET IPUMECH.

XHUMHA ¥ KU3Hb

Ponp xuMum B oOecCleUeHHWH DSKOJIOTHYECKOH, HSHEPreTHYECKONW M MHUIICBOM
0€30MacHOCTH, pa3BUTHH MeAUIMHEL. [IOHATHE O HayYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUM.

[IpencraBnenus o0 OOLIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJY4YEHUs
Ba)KHEUIIINX BEILIECTB.

UenoBek B MHUpE BEIIECTB U MaTEPUATIOB: BAXKHEHIIINE CTPOUTEIBHBIC MAaTEPUAIBI,
KOHCTPYKIMOHHBIE =~ MaT€puaibl, KpAacCKH, CTEKJIO, KEepaMuKa, MaTepuaibl s
AJICKTPOHHUKH, HAaHOMAaTepHajbl, OpraHMUYeCKUEe U MUHEpaIbHbIC YI0OPCHHS.

XumMug UM 3A0pOBbE UEIOBEKA: IMPABHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuia OE30MAaCHOTO HCIIOJIL30BaHUS IpErapaToB OBITOBOM XHMHH B
IIOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXMpeaIMeTHBIX CBs3€H NMpH M3YYCHUH OOIIed M HEOpraHUYEeCKOH
xuMud B 11 Kiacce oCymiecTBIsI€TCS Yepe3 UCIMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAy4YHbIX TMOHATHUH, TaK W TOHSTHM, SBISIONIMXCS CHUCTEMHBIMH IS OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC ITOHATHS: HAyYHBIN (DAKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KiIacCu(pUKaIKsi, TEePUOJAUYHOCTh, HAOIIOCHUE, OJKCIIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHHUE, SIBJICHHUE.

dusznka: Marepusi, dHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaJuOAaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoO€ COCTOSHHE BEIIeCTBA, (DU3WUYCCKHE BEIMYMHBI M CAUHHUIBI X
MU3MEPEHHUS], CKOPOCTb.

buonorus: kierka, opranusm, 3Kocuctema, ouocdepa, MaKpo- U MEKPOIJIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE TOPOJBI, IOJIE3HBIE HCKOIMAEMbIE, TOILUIMBO,

peCypChI.



TexHonorus: XuUMHUUYECKas MPOMBIIIVICHHOCTh, MCTAJLIYpTrusa, MTPOU3BOACTBO
CTPOUTCIBbHBIX MaTcpUualioB, CEIbCKOXO03SMCTBEHHOE IIpOU3BOACTBO, MucBast
MPOMBIIIJIICHHOCTD, (bapMaLICBTI/I‘—IeCKaH MPOMBIIIJIICHHOCTD, IMPONU3BOJACTBO
KOCMCTHUYCCKHX IIpcIriapaTos, IIPpOU3BOACTBO KOHCTPYKIHUOHHBIX MaTcprualioB,

QJICKTPOHHAA NPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
IO XUMHUHU HA BA3OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3ylbTaTaM  OCBOCHUS
o0ydJarolmuMucss  MporpaMM  CpeAaHero  obmiero  oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMeTHBIM U TpeIMeTHhIM). HayuHo-meToauveckoil OCHOBOW it pa3pabOTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMM CpeIHEro o0mero oOpa3oBaHUs
SIBIIIETCSA CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM € CHCTEMHO-NIEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpEIMeTa «XHUMHUs» Ha YPOBHE CPEIHETO OOIIEero
00pa3oBaHus BBIICIICHBI CIEAYIOIINE COCTABIISIFOIIHE:

OCO3HaHWE OOYYArOUIMMHUCS POCCHUHCKONW TpaxJaHCKOW HWACHTUYHOCTH —
TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSITENILHOCTH M CAMOOIIPEIEIICHUIO;

HaJu4Yre MOTHBAIIUU K OOYUYCHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOlIMXCsS PYKOBOJCTBOBAThCS B CBOEH
JIEATEIbHOCTU LIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU LEJIOCTHOU CUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HaJIM4YMe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhI U CTIOCOOHOCTH CTaBUTh IIEJIH
U CTPOUTH KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3YIbTAThl OCBOCHUS MIpeAMETa «XUMUSD JOCTUTAIOTCA B €IMHCTBE
y4eOHOM W BOCHUTATENBHOW JEATEIHPHOCTH B COOTBETCTBHHM C T'yMaHUCTUYECKUMHU,

COOHOKYJIBbTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU W HACAIaMHU pOCCHﬁCKOFO



rPaKJIaHCKOTO 00IIeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMU U MPaBWIAMHU MOBEJICHUS,
CIOCOOCTBYIOIIIMMHU ~ TIpoIlecCaM  CaMOTIO3HAHMsI, CaMOPA3BUTHSA W HPABCTBEHHOTO
CTaHOBJICHHUS JTUYHOCTU OO yUYaIOIIUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MOpeAMeTa  «XHUMHUS»  OTpaxaroT
c(hOpMUPOBAaHHOCTh  OMbITa  [MO3HABATEIBHOM UM  MPAKTUYECKOM  ACSATEIHLHOCTH
00ydJaroOmuXCcs M0 peau3alliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUA:

OCO3HAHUSA OOYYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IpaB M OOsS3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIEHUS O COLMATBHBIX HOPMAX M MPABUIIAX MEKIMYHOCTHBIX OTHOIIECHHMN
B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH NEATEIBHOCTH TMPH CO3AaHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEIBHBIX 3a/1a4, BBIIOJHCHHUH XHMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH IMMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U apTyMEHTBI
JIPYTUX TP aHAIW3E PA3TUIHBIX BUJIOB YICOHOU JIEITEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHHUSA:

IICHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY H  HAYYHOMY  HACIIEIUIO
OTCUYCCTBEHHOM XHUMUH;

YBaXEHUS K TIPOIecCy TBOpUYeCTBa B OOJACTH TEOPUHM M IPAKTHYECCKOTO
MPUMEHEHUSI XUMHHM, OCO3HAHUS TOTrO, 4YTO JOCTHUKEHHS HAyKH €CTh pe3yiabTaT
JUTUTEIIBHBIX HAOIOJACHUN, KPOTOTIMBBIX IKCIIEPUMEHTAIBHBIX MOUCKOB, MTOCTOSHHOTO
TpyAa y4€HBIX U MPAKTUKOB;

WHTEpeCca W MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHHM W TMOCICIYIOUIEM AHAIU3E
nH(pOpMaIUK 0 IEPEAOBBIX JOCTHKCHHUSAX COBPEMEHHOM OTEUECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTIOBE/ICHNUS,

CIIOCOOHOCTH OILICHMBATh CHUTYaIlMH, CBS3aHHBIC C XUMHUYECKUMH SBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;



TOTOBHOCTH OLIEHHMBAaTh CBOE TIOBEJIEHUE W IIOCTYNKHM CBOMX TOBapHILEH C
MO3UIUI HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIECTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHMUS LIEHHOCTEH 37J0pOBOTO 1 0€30macHOro oopasa Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHHS K COOCTBEHHOMY (HU3UYECKOMY M ICUXHUYECKOMY
3JI0pOBBIO;

coOnrofeHusl TpaBWJl 0€30IacHOro OOpalleHUs C BEllecTBaMH B OBITY,
MOBCEHEBHOW KU3HU U B TPYIOBOU JESATEIBHOCTH;

NOHMMAHUSI IIEHHOCTH MPAaBWJI WHIAUBUIYaJTbHOTO M KOJJIEKTUBHOIO 0E30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIOACH;

OCO3HAHUS TIOCIEJACTBUNA M HENPUSTHS BPEIHBIX TMPUBBIYEK (yHmoTpebieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpyaA0BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTHBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIe0BaTENbCKON
JESITENBHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOM M IPYTUX BUIAX JAESITEILHOCTH,

YCTAaHOBKM Ha aKTHMBHOE y4acTHE€ B PEIICHUWU MPAKTHYECKUX 3a/lay COlUAIbHOU
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTepeca K MPaKTUYeCKOMY W3YUYEHHUIO MPOo(deccuil pa3anyHOro poja, B TOM YUCIIe
Ha OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaKEHUS K TPYLY, JIOASIM TpyAa U pe3yabTaTaM TPYIOBOU AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYATbHOW TPAEKTOPUU 0Opa3oBaHUS,
Oynymeld mpodeccun M peamu3aluid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHMH, HHTEPECOB U MNOTpeOHOCTEH
o0IIecTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHUSA:

HKOJIOTMUECKH 11e1ecO00pa3HOr0 OTHOILIEHUSI K TPHUpOJe, KaK MCTOYHHUKY
CYILIECTBOBAHUS JKU3HU Ha 3eMie;

MOHUMAaHMUS TJIOOABHOTO  XapaKTepa OSKOJOTMYECKUX MpoOsieM, BIUSHUS
HKOHOMMYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHOM CPE/Ibl;

OCO3HAHMUSI HEOOXOAMMOCTH HCIOJb30BAHUSA JOCTIDKEHUH XMMHU N7l PEIICHUS

BOITPOCOB pallMOHAJIBHOT'O ITPHUPOAOIIOJIB30BAHUSA;



AKTHUBHOTO HENPHUATUS IEUCTBUM, NMPUHOCAIIUX BPEI OKPYXKAKOIIEW IPUPOIHOU
cpene, YMEHHsS TPOTHO3MPOBATH HEONAroNMpHUSATHBIE SKOJOTHYECKHUE IOCIICICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAIIATh UX;

HaJW4Yusg Pa3BUTOTO HKOJOTMUYECKOTO MBIIUICHUS, 3KOJOTHYECKOU KYJIbTYpHI,
ONbITA JIEITEIBHOCTH HKOJOTMYECKOW HAIMPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMU B TIO3HABATEJIbHOW, KOMMYHHUKAaTUBHON M COIIMAIBHOW MPAKTHUKE, CIIOCOOHOCTH M
YMEHHUS aKTUBHO MIPOTUBOCTOSITH UACOIOTHH XeMo(oouu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHMS:

c(hopMUPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKHU;

MMOHUMAaHHUS CTIeU(GUKN XUMHHM KaK HayKH, OCO3HaHUS €€ poju B (OPMUPOBAHUHU
pPalMOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO TMpeACTaBiIeHUs 00
OKpYXalollleM MHpEe KaK O €IMHCTBE IMPUPOJbI M YEJIOBEKAa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U pellieHu: MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JIJII COBPEMECHHOW ITUBUIM3AINH: B
e€ TYMaHHCTHYECKON HAIpaBJICHHOCTH M Ba)XHOW pOJM B CO3JaHUHM HOBOH 0a3bl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS
YeJI0BEUeCTBa — CHIPhEBOM, YHEPTeTUUECKOM, TTUIIIEBON M IKOJOTHUECKOM O€301aCHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECMEUEHUU YCJIOBHH YCIEIIHOTO TPyJa U HIKOJIOTUYECKH
KOM(OPTHOH )XKM3HM KaXJO0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHUMAHUSI CYIIHOCTH METOJIOB IMO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh MOJy4aeMbIe
3HAHUS JUIA aHaJIu3a U OOBSICHECHHS SBICHUN OKPYXKAIOIIEro MUpa M MPOUCXOSIIINX B
HEM M3MEHEHMM, YMEHHS JenaTh OOOCHOBAHHBIC 3aKIIOUYECHHS HAa OCHOBE HAyYHBIX
(aKTOB M IMEIOIIUXCS TAHHBIX C IEJIBIO TIOJYICHUS JOCTOBEPHBIX BBHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIb30BATh XUMUYECKUE 3HAHUS NJIs PEIICHUS
npo0JieM B pEaTbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON JIESITEIbHOCTH,

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHHUW MO XMMHUHU B COOTBETCTBUU C KUZHECHHBIMHU

MOTPEOHOCTSAMH;



WHTEpEeca K OCOOCHHOCTSM TpyJa B pPa3iuYHbIX cdepax npodhecCuoHATLHON
JESITENIbHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie pe3ylbTaThl OCBOCHMS ydeOHOro mpeamera «XHUMHs» Ha
YPOBHE CpeJIHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSI dbopmMupoBaHus MUPOBO33PECHHUS 00y4aromuxcs
MEXIUCIUILTMHAPHBIE  (MEXIpPEIMETHBIC) OOIEHAyYHbIE TIOHATHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEU(PUKY METOAOB MO3HAHUS, UCIIOIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPrHs, SBJICHUE, MPOIECC, CUCTEMA,
HAy4YHBIM (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HUCCICIOBAHUE,
HaOII0/IeHre, U3MEpPEHUE, SKCIIEPUMEHT U JIpyTHe);

VHUBEpCAIbHbIC y4eOHBIE JeWcTBHs (MMO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,
perynsTuBHbIe), obOecreunBarome (GpopmMupoBaHue (QyHKIIMOHATBLHOM TPAMOTHOCTH U
COITMATFHON KOMIETEHIIMH 00 yJaroIInNXCs;

CIIOCOOHOCTh 00YYalOlUXCsl UCIOJB30BaTh OCBOEHHBIE MEXKIUCIUIIITMHAPHEIE,
MHUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCaIbHbIC YUeOHBbIC NEHCTBUS B MO3HABATEIHHON U
COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHbie  pe3yibTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMH
y4eOHBIMH ITO3HABATCIILHBIMU, KOMMYHUKATHBHBIMH U PETYJISTHBHBIMH JICHCTBUSIMH.

OByajeHne yHUBEPCAJbLHBIMH YUeOHBIMYU MO3HABATEIbHBIMU /1€l CTBUSIMU:

1) 6a30Bble JJOrHYecKHe NeiiCTBUA:

CaMOCTOSITEIPHO (JOPMYIUPOBATH U aKTYaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONpECNIATh IENH JCATCIBHOCTH, 3a/laBasl IapamMeTpbl W KPUTCPUH WX
TOCTUXKEHUS, COOTHOCHUTD PE3YNIBTATHI ICATEILHOCTH C TTIOCTABJICHHBIMU IIEIISIMH;

WCIIOJIb30BaTh IPU OCBOCHWW 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICTISATh  XapaKTEepHbIC NPHU3HAKA TIOHATHA W YCTAaHABIMBATh WX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHATHS JUIsl OOBSICHCHHS OTICIBHBIX (DAKTOB W
SIBIICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUU JJISI KIIACCU(PHUKAIIUU BEIIECTB U XUMHUYECKUX

peaxkuuu;



yCTaHABIMBATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXK]1y U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYKICHUS (MHAYKTUBHbBIC, ACTYKTUBHBIC, 10 aHAIOTHH),
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEUYUST B PACCMATPUBAEMBIX SIBJICHUSX,
(dbopMynUpOBaTh BBIBOJIBI U 3aKITIOYCHHUS;

MPUMEHATh B MPOLECCE MO3HAHUS, HCIOJIb3yEeMble B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPe0oOPa30BLIBATh MOJIEIbHBIC MPEICTABICHHUS — XUMHUECKHUI 3HAK
(cuMBOJI) BJEMEHTa, XUMHUYECKass (opMmysa, ypaBHEHHE XMUMHUYECKOM peakluuu — Mpu
pelieHn y4eOHBIX TMO3HABATENIbHBIX M TMPAKTUYECKUX 3a]ad, NMPUMEHSATh Ha3BaHHbIC
MOJICJIbHBIE TIPEACTABICHUS JUISI BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3y4YaeMBbIX
BEILIECTB U XUMHUYECKUX PEAKITUH.

2) 6a3oBbIe UCCIeN0BATEIbLCKHE IeCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAy4YHOTO TO3HAHUS BEIIECTB U XHUMHUYECKUX
peaKLNi;

dbopmynupoBaTh LETW W 3a/Ja4d UCCIEIOBAHUS, UCIOIB30BaTh MOCTABICHHBIC U
CaMOCTOSITEIHHO CPOPMYIMPOBAHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI /i1 ()OPMHUPOBAHUSI THIOTE3bl O IMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHH;

BJIQJIETh  HABBIKAMHU  CAaMOCTOSITEJILHOTO  IUJIAHUPOBAaHUS W IPOBEACHUS
YYCHUYECKUX OSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOI0AaTh 3a XOJIOM
mpolecca, CaMOCTOSITEIbHO  MPOTHO3UPOBATh €ro  pe3ynbrar, (GOpMYIHpPOBATH
00001IeHUsT W BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJIeTaHHOM paboTe;

npuoOpeTaTh  OMBIT  YYEHWYECKOM  HCCIEeNOBAaTENbCKOM W MPOEKTHOU
NESATeTbHOCTH, TMPOSIBISATH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY TOHCKY
METOJOB PEILECHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3IMYHbIX METO/IOB IMO3HAHUSI.

3) pa6ora ¢ naopmanueii:

OpUEHTUPOBATHCA B PA3IMUHBIX HUCTOYHMKAX WH(POpMAIKM (HAYYHO-TIOMYJISIpHAS
auTepaTypa XUMHUYECKOT0 COJep)KaHUs, CIpaBOYHBIC MOCOOMs, pecypchl MHTepHeTa),
aHAIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUIIOB W (DOPM MPEACTABICHUS, KPUTHUCCKH

OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTHUBOPEUYNBOCTD;



(hopMyITHpPOBATH 3aMPOCH U TPUMEHSThH PA3IMYHBIC METOIbI IIPU TTOUCKE U 0TOOpE
uH(popManuu, HeoOXOIUMOM JJIsl BBITIOJTHEHUS y4eOHBIX 3a7a4 OMPeeIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCIOJB30BaHUS  MHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3InYHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAIbHYIO (OpMy MpeAcTaBiIeHHs MHPOpMaLuu
(cxemsl, TpaduKu, TUArPAMMBI, TAOIUIIBI, PUCYHKH U IPYTHE);

WCTIOJIb30BaTh HAYYHBIM SI3BIK B KA4E€CTBE CPEJACTBA MPHU PadOTE C XMMHUYECKOU
uH(pOpMaLUel: PUMEHSATh MEXIpeIMeTHbIe (pu3ndyeckue U MaTeMaTHUECKHUe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPEeoOpa3oBBIBATH  3HAKOBO-CHMBOJIWYECKHE  CpEACTBa
HATJISTHOCTH.

OBiajgeHne yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMoil TeMbl B XOJe AWaliora W/Wiu
JIMICKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOM MPENJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIIOKEHHOM 3a/1a4u;

BBICTYNaTh C TIpe3eHTAlMell pe3yabTaTOB IO3HABATENIILHON JESTENbHOCTH,
MOJYYCHHBIX CaMOCTOSITEIFHO WM COBMECTHO CO CBEPCTHHKAMU TPU BBHITIOJTHEHUHU
XMMHUYECKOTO 3KCIIEPUMEHTa, MPAKTHYECKOM pabdoThl MO HCCIEIOBAHUIO CBOWCTB
W3y4aeMBbIX BEIECTB, peajn3alii y4eOHOTO MpoeKTa M (HOPMyIHpPOBATH BBIBOABI IO
pe3ylnbTaraM MPOBEAEHHBIX MCCIEIOBAHUN MYTEM COTJIACOBaHHUS TMO3UIUKA B XOJE
00CyXieHUsI 1 0OMEHAa MHEHUSIMU.

OgyajieHNe YHUBEPCAJbLHBIMH PEryJIATUBHBIMH J€HCTBHAMM:

CaMOCTOSITEIPHO ~ TUTAHUPOBAaTh M OCYIIECTBISTH CBOK  IO3HABATEIbHYIO
NeSITeNbHOCTh, Ompenenss e€ TIenu ¥ 3aJadd, KOHTPOJIMPOBaTh W TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpeIaraéMblil aNrOPUTM JEHCTBUN TIPU BHITIOJTHEHUU
y4eOHBIX M HCCJIEIOBATEIIbCKUX 3aj]ay, BhIOMpaTh Hanbosee 3¢GHEKTUBHBINA CIIOCOO HUX
peIIeHUs ¢ y4ETOM MOTYyUYEHUS] HOBBIX 3HAHUH O BEIIECTBAX M XUMUYCCKUX PEAKIIHSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JESATENIHHOCTH Ha OCHOBE CaMOaHalu3a W
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHruuecKasi XuMUsD OTPaXkaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUN O XMMHUECKOM COCTaBIIAIOIIEH €CTeCTBEHHO-
HAy4YHOUM KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBJICHUH MPUPOABL, B GOPMUPOBAHUHU
MBILUIEHUS! U KYJbTYpbl JUYHOCTH, €€ (PYHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM
JUISL pEelIeHHs] MPAKTUYECKUX 3a7ad U 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 310pPOBBIO U IIPUPOJTHON CPEIE;

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOoTopas BKJIIOYAET:
OCHOBOIIOJIAraloIie TMOHATUS (XMMHUYECKUI 3JIEMEHT, aToM, 3JIEKTPOHHas 000J0YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHass (¢opMmyna (pa3BépHyTas M COKpalléHHas), MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN 00BEM, YIIIepOJHbIN CKeleT, (yHKIMOHAIbHAS TPYIIa, paJuKal, u3oMepus,
U30MEpPbl, TOMOJIOTUYECKUH  psil, TOMOJIOTH,  YyIJIE€BOJOPOABL,  KUCIOPOX U
a30TCo/EpKalllie  COCOUHEHMsS,  MOHOMEp,  IOJUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS]); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUSI OPraHMYECKUX
BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHHM; MHPOBO33PEHUCCKUE 3HAHUS, JIeXKallue B OCHOBE
NOHUMAHMSI TPUYMHHOCTU M CHCTEMHOCTHM XHMHUYECKUX SIBJICHHH, (pakToIornyeckue
CBEJICHHUS O CBOICTBAX, COCTaBe, MOJYyYCHUH U 0€30ITaCHOM HCIOJIB30BAaHUH BAaXKHEUIITHX
OpraHMYECKHUX BEIECTB B OBITY U MPAKTUYECKOM JESITEIbHOCTH YEI0BEKa;

C(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE TPU3HAKU MOHSTHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME TMOHATUS TpHU
ONKMCAHUM COCTaBa, CTPOECHMSI U NIPEBPAILCHNI OPraHUYECKUX COEANHEHMI;

Cc(OPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XHMUYECKYIO CHMBOJIUKY IS
COCTaBJIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, cokpauiéHHOW) (opmyn
OpraHMYECKUX BELIECTB M YpPaBHEHUH XMMHYECKUX pEaKUWi, W3roTaBIMBATH MOJEIU
MOJIEKYJl OpraHMYeCKMX BEIIeCTB s  WUIIOCTPAllUd HMX  XUMHUYECKOro |
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

chOpMUPOBAaHHOCTh yYMEHHUI yCTaHaBIMBATh MPUHAJUICKHOCTh H3yYEHHBIX
OpPraHWYECKHX BEIIECTB M0 MX COCTaBY M CTPOCHHIO K OINpeneiIEHHOMY KiIaccy/Tpyrie
coelMHEHUN  (yrieBoIOpoOAbl,  KHCIOPOA M  a30TCOAEpPKALIUE  COEIUHEHUS,

BBICOKOMOJICKYJISAPHEBIC COG)II/IHGHI/ISI), JaBaTb WM Ha3BaHUsA II0 CUCTEMATHUYCCKOU



HomeHknarype (IUPAC), a Ttaxke NpUBOAWUTH TPHUBHAJIBHBIE HA3BaHUS OTIEIbHBIX
OpPraHWYeCKHX BEIIECTB (3TWUJIEH, MNPONWJIECH, AaleTUJIeH, STUJICHIVIMKOIb, TJIMIEPHUH,
¢denon, ¢dopmanmpaerun, aueTanbIeruj, MypaBbUHAs KHCIIOTa, YKCYCHas KHUCIJOTa,
OJIEMHOBasl KUCJIOTA, CTEApUHOBAsl KHUCJIOTA, IIIIOK03a, (PpyKTO3a, Kpaxmall, LeI103a,
TJIUIUH);

C(OPMUPOBAHHOCTh yYMEHHS ONPENENATh BHJbl XUMHUYECKOM CBA3M B
OpraHMYECKUX COEIMHEHUAX (OJUHAPHBIE U KPATHHIE);

COPMUPOBAHHOCTh yYMEHHS INPUMEHSATHh IOJOXKEHHUS TEOPUU  CTPOEHUS
oprannyeckux BemiectB A. M. BbyrtnepoBa aisi OOBSICHEHMsSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOEHHUE, (PU3NUECKHE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENECH Pa3INMYHbIX KJIACCOB OPraHMYECKHX
BEIIEeCTB (METaH, 3TaH, 3TWIEH, NPOMNWIEH, alleTuieH, OyraaueH-1,3, metniOyraauen-
1,3, OeH307, METaHOJ, 3TaHOJI, ATWICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTalbIeru],
MypaBbHHAsI U YKCYCHas KHCJIOTHI, IJIFOKO3a, Kpaxmaj, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBAaTh TE€HETHYECKYI0 CBA3b MEXIY HHMH YPaBHEHUSIMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUNA C UCIOJIB30BAHUEM CTPYKTYPHBIX (HOPMYIT;

Cc(OPMHUPOBAHHOCTh yMEHHUS XapaKTE€PU30BATh HCTOYHHKH YIIJIEBOJOPOIAHOTO
Colpbs (He(Th, MPUPOAHBIA Ta3, yrojib), CIOCOOBl HUX MEpepabOTKU M MPAKTUYECKOE
pUMEHEHHE MPOYKTOB epepadoTKH;

cOpPMUPOBAaHHOCTh  YMEHUI MPOBOJWUTH  BBIYMCIEHUS IO  XUMHUYECKUM
ypaBHEHUIM (Macchbl, 00bE€Ma, KOIMYECTBA UCXOJIHOTO BEIIECTBA UM MPOAYKTA PEAKIIMU
[0 HU3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WU
MPOJYKTOB PEAKIINH);

c(hOpMUPOBAaHHOCTH YMEHHUH BJIQJETh CUCTEMON 3HAHWKW OO0 OCHOBHBIX METOJax
HAy4YHOTO TO3HAHMS, MCTONb3YEeMbIX B XUMHH MPU M3YUYEHUU BEIIECTB U XMMHUYECKHX
ABJICHUN (HaAOJMIOJEHNE, M3MEpPEHHE, SKCIEPUMEHT, MOCIHPOBAHHUE), HCMIOIb30BaTh
CUCTEMHbIE XMMUYECKHUE 3HAHUS ISl MPHUHATHS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX

cuTyanusx, CBA3aHHLIX C BCHICCTBAMU U UX IPUMCHCHUCM,



c(OPMHUPOBAHHOCTH YMEHHUH COONMI0JaTh MpaBWiIa IOJIB30BAHUS XHMHUYECKOU
nocyzoi 1 1ab0opaTopHBIM 000PYI0BAaHUEM, & TAKXKE MIpaBUiIa OOpAIEHUs C BEUIECTBAMU
B COOTBETCTBHUH C MHCTPYKIIUSIMU IO BBITTOJIHEHUIO JTA00OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpMUPOBAaHHOCTh YMEHUW IUJIAHUPOBATh U  BBIMIOJNHATH ~ XUMHYECKHUN
AKCIEPUMEHT (IPEBPAILEHUS OpPraHUYECKHX BELIECTB IpPU HArpeBaHUU, MOJIyYEHUE
STUJIEHA W WM3YYEHHE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX BEIIECTB,
JeHaTypalusl OENKOB IMpPH HArpeBaHUH, LIBETHBIE peakUuu OEIKOB) B COOTBETCTBUHU C
IpaBWJIaMH TEXHUKHU O€30MacCHOCTH MpU OOpalleHUH C BEHIeCTBAMU U JabOpaTOpHBIM
000opyZ0BaHHEM, MPEACTABIATH PE3YJNbTAThl XWMUYECKOTO OJKCIIEpUMEHTa B (Qopme
3alKMCH YpaBHEHUU COOTBETCTBYIOIIMX peakiuil U (popMyIupoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3yJbTaTOB;

cOpPMUPOBAaHHOCTh ~ YMEHMM  KPUTHUYECKHM  aHAJIM3UPOBATh  XUMHUYECKYIO
UH(OPMAIINIO, TTOJIYHaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBOM MHGOpMAIInH,
WuTepHeT u Apyrux);

chOpMUPOBAaHHOCTH yMEHUM coOIr01aTh npaBuia 9KOJIOTUYECKHU
1e1ecoo0pa3HoOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B IEISIX COXpaHEHHS
CBOEr0 3J0pOBbSl W OKpPYXKAIOWIEW MPUPOJHOM Cpeabl, OCO3HaBaThb OMNACHOCTH
BO3JICUCTBUSL Ha YKMBbIE OPraHU3MBbI ONPEJEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs
cmpicn mnokazarens [IJIK, mnoscHATh Ha mnpuMepax crnocoObl YMEHBIICHHS U
MPEeAOTBPAILIEHNS X BPEIHOTO BO3/ACICTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00yYarouMxcss C OrPaHWYEHHBIMH BO3MOXKHOCTSMHM 3J0POBBSI: yYMEHHE
OPUMEHSITh 3HAaHUA OO0 OCHOBHBIX JOCTYNMHBIX METOJAaX I[IO3HAHUA BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUTSL CTIETIBIX M CTIA0OBUIAIIUX OOYYAIOIIUXCS: YMEHUE UCIOIB30BaTh peiabedHO-
TOYCUHYIO cucTeMmy o0o3HaueHuit JI. bpaitns s 3anucu xumuueckux Gopmy.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmias u HeopraHUYecKask XHMH
OTPaXKaKoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: 0 XUMUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOUW KapTUHBI MHUPA, POJIM XUMHUHU B TIO3HAHUU SIBIICHUH MPUPOIBI, B (HOPMHUPOBAHUU

MBIIUJICHUS. U KYJIbTYPhl JTUYHOCTH, €€ (YHKUMOHAIBHOM I'PaMOTHOCTH, HEOOXOJIMMOM



JUTSL PENICHHs] MPAKTUYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO M IPUPOJIHOM cpejie;

BIIJICHUE CUCTEMOM XUMHUYECKHUX 3HaHUMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIArafOIIUe TOHATHA (XMMHUYECKHH JJIEMEHT, aToM, u3oTom, s-, P-, d-
AJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIAa, MOJIb, MOJIIPHBIN 00BbEM, BaJIEHTHOCTD,
AIIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCICHMs, XHMHUYecKass CBs3b (KOBaJIEHTHAs,
MOHHAs, METaJUIMYecKas, BOJAOPOAHAs), KPUCTAIIMYECKAsT PEIIETKa, TUIIBl XUMUYECKHUX
peakuuid, pacTBOpP, AINEKTPOIUTHI, HEIIEKTPOJIUTHI, AIEKTPOIUTUYECKAS TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW peakiuh, XUMHUYECKOe
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUS DIEKTPOIUTHYECKON  JTUCCOIUAIIUU,
nepuoanueckuii 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHUS] MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI U TPEBPAILCHUS] PHEPTUU TPU XUMHUUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3bIK XHWMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAllUe B OCHOBE
MOHUMAHUSI TPUYMHHOCTA W CHUCTEMHOCTH XUMUYECKHUX SBJICHUH, (haKTOIOTHUUECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJTYyYECHUH U 0€30MacCHOM MCIOJIb30BAaHUH BaXKHEHIIINX
HEOPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM IeATETLHOCTH YEIOBEKa;

c(hOpMUPOBAaHHOCT, YMEHUW BBISBIATH XapaKTepHbIC TMPU3HAKU TOHSITHH,
YCTaHABIMBAaTh MX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHITUS TMpH
OMMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUM;

chOpMUPOBAaHHOCTh YMEHUW UCIOJIb30BaTh XWMHYECKYIO CHMBOJUKY IS
cocTaBieHuss (GOpMYJ BEIICCTB U yPAaBHECHUN XMMHUYECKUX PEAKIUM, CUCTEMAaTUYECKYIO
HomeHkiarypy (IUPAC) u TpuBHUanbHble Ha3BaHUA OTAEJIBbHBIX HEOPraHUYECKUX
BEILIECTB (yrapHbli ra3, yrieKUCIbli ra3, aMMHak, raiéHas U3BeCTh, Heral€Hasi U3BeCTb,
MUTHEBAs COJIA, MUPUT U JPYyTHUe);

chOpMUPOBAaHHOCTh YMEHUH OMNPENENSITh BAJICHTHOCTh M CTENECHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, BUJ XUMUUYECKOU CBSI3H
(koBajieHTHAas, HOHHAs, METa/NIMuecKasi, BOJOPOJHAs) B COCAUHEHUSX, THUI
KPUCTAJUTMYECKON pEemETK KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJICKYJIIpHas, HOHHaS,
MeTaJUIM4ecKas ), XapakTep cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHMUIA;

c(hOpMUPOBAaHHOCTh YMEHHH YCTaHABIMBATH MPUHAIICKHOCTh HEOPTAaHMYECKHUX

BEIIECTB 10 UX COCTaBy K ONpEAEIEHHOMY KiacCy/TpyIie COEeIMHEHUH (IpocThie



BEIIECTBA — METANIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHs, KHCIOTHI, aM(OTepHBIC
TMIPOKCHUIBI, COJIN);

c(hOpMUPOBAaHHOCTh YMEHUHN PACKPBIBATh CMBICH Nepuogudeckoro 3akona J[. U.
MenneneeBa M JE€MOHCTPUPOBATH €0 CUCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (D YHKLINU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh 3JEKTPOHHOE CTPOECHUE AaTOMOB
XUMHYECKUX 2eMeHTOB |4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHYECKHUX
snemeHToB J[. 1. MeHaeneeBa, UCTIONB3Ys MOHATHS «S-, P-, 0-2JIEKTPOHHBIC OPOUTAITIIY,
«QHEPreTUYeCKue YpOBHU», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs CBOMNCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHMHM IO mepuonaMm W rpynmnam l[lepnommueckoi
crucTtemMbl XuMuueckux aneMeHToB 1. 1. Menneneesa;

c(hopMUPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE
CBOICTBA  HEOPraHWYECKHX  BEIIECTB  pa3IMYHbIX  KJIACCOB,  MOIATBEPKIATh
CYLLIECTBOBAaHUE TE€HETUYECKON CBSI3U MEXAY HEOPraHMYEeCKHMMH BELECTBAMU C
MIOMOUIBIO0 YPAaBHEHUM COOTBETCTBYIOIINX XUMHUECKHUX PEAKIUI;

C(OPMHUPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATh XUMHYECKHE PEaKIUH I10
pa3IMYHbBIM MPU3HAKaM (YHCIy U COCTaBY pEarupyrolux BEIIECTB, TEINIOBOMY 3P (DEKTY
peakiyuy, W3MEHEHHIO CTENeHEHl OKUCICHHS JJIEMEHTOB, OOpaTHMMOCTH pPEaKIHH,
YYaCTHIO KaTaJlu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTAaBJISITh YPaBHEHUS PEAKIMHA Pa3IHMYHBIX THIIOB,
MOJIHbIE M COKpAILEHHbIE YpaBHEHUSI peakUMii HOHHOTO OOMEHa, YUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEAaKLIMU UIYT JO KOHLA;

COPMHUPOBAHHOCTh ~ YMEHHUH  MPOBOAMTH  PEAKUUH,  MHOJITBEP’KAAIONINE
KayeCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACllO3HABATH OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

chOpMUPOBAaHHOCTh ~ YMEHUH  pacKphiBaThb  CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAHOBHTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca 3THX
peakuuu;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH
peaKky OT Pa3IMYHBIX (PAKTOPOB; XapakTep CMEUICHHS XHMUYECKOTO PaBHOBECHS B

3aBUCHUMOCTHU OT BHelHero Bo3aeicTeus (mpunnun Jle [latense);



chOpMHUPOBAaHHOCTh YMEHUH XapaKTepU30BATh XUMUYECKUE MPOIIECCHI, JICIKAIIHE
B OCHOBE TMPOMBIIIJICHHOTO IIOJYUYECHUSI CEPHOM KHCJIOTHI, aMMHaKa, a TakKKe
c(hOpMHPOBAHHOCTH MPEJCTABICHUA 00 OOIMX HAYYHBIX MPHUHIUIAX H IKOJIOTUYECKUX
npobieMax XUMUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAaHHOCTh YMEHUH MTPOBOJAUTH BIYUCIICHUS C UCIIOJIb30BAHUEM TTOHSTHUS
«MaccoBast JI0JIs BEUIECTBAa B pacTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B MPH XUMUYCCKHX
PEaKIusAX, MAacChl BEMIECTBA MM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO dPdeKTa
pEaKIy Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl BEIIECTB, MPEBPALICHHUS U COXPAHCHHS
DHEPTUH;

C(OPMHUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBWIa TOJB30BAHUS XUMHUYECKOH
MOCYJI0M U 1a00paTOpHBIM 000PYAOBaHUEM, A TAKXKE MPABHIIa OOPAIICHUS C BEIIECTBAMHU
B COOTBETCTBHUHU C HHCTPYKIIMSIMU 110 BBITIOJTHEHHIO Ja00paTOPHBIX XUMUYECKHUX OIBITOB;

chOpMHUPOBAaHHOCTh YMEHHUW IUIAHUPOBATh M  BBHINOJHATH  XUMHYECKUN
IKCIICPUMEHT (pa3JIOKEHUE TEpPOKCHIA BOJIOPOJAa B MPHCYTCTBHHM KaTalH3aTopa,
OTIpeNICJICHUE CPEIbl PAaCTBOPOB BEHICCTB C IMOMOIIBIO YHHUBEPCATHLHOIO WHIAMKATOPA,
BIIUSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIMH, PEaKIMd HOHHOTO
oOMeHa, Ka4eCTBEHHbIC PEaKINK Ha Cynab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHWSI, PEIIeHUE IKCIICPUMEHTAIBHBIX 3371a4 110 TeMaM «MeTtauts»y U « HemeTamsny)
B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU OE30TACHOCTH MPU OOpAIlIEHUU C BEIIeCTBAMU U
7abopaTOpHBIM  O00OPYTOBAaHUEM, NPEeACTaBISATh  pPE3yAbTaThl  XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX pEakUuid U
(dbopMynHUpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

cOpPMHUPOBAaHHOCTh ~ YMCHHMH  KPUTHYCCKA  aAHAIM3UPOBATH  XHUMHUYECKYIO
uHOpMALIUIO, TOJYy4aeMyl M3  pa3HbIX HMCTOYHMKOB (CpeACTBAa  MacCOBOU
KOMMYHHKaIu, THTEpHET U ApyTux);

chOpMUPOBAHHOCTH yMEHUM coOr01aTh npaBuia 9KOJIOTUYECKHU
11eJIeCO00pa3HOTO TOBEJACHHUS B OBITY M TPYJIOBOH JIEATEIBHOCTH B IEISAX COXPaHCHHS
CBOETO 3JIOPOBbS M OKPYXKAIOIICH MPUPOTHOM CpeIbl, OCO3HABaTh OIACHOCTH

BO3I[CIL/'ICTBI/I${ Ha JKHBBIC OPraHU3MbI OHpeI[eJ'IéHHBIX BCIICCTB, IIOHHMMAs CMBbICI



nokazatens [1[IK, moscHATs Ha mpuMepax CocoObl YMEHBIICHNUS U MPEIOTBPALICHHAS HX
BPEIHOIO BO3JICHCTBUS HAa OPraHU3M 4eJIOBEKA;

Ui 00y4arouMxcss € OIPAaHMYEHHBIMU BO3MOXHOCTSMH 3/10pPOBbSi: yYMEHHE
NOPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX MeETOJaX II03HAHUS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL CIENbIX M CIA0OBUIAIINX OOYYaIOUIMXCS: YMEHHE UCIOJIb30BaTh pelbe(HO-

TOYEUYHYIO cucTeMy o0o3HaueHuil JI. bpaitns nns 3anucu XumMudeckux Gopmya.
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Meran u 3TaH — NpoCTEUIINE

https://resh.edu.ru

> IPEJCTaBUTEIIN AJIKAaHOB
6 AJIKEHBI: COCTaB M CTPOEHHME, CBOICTBA https://resh.edu.ru
7 OTUJIEH U IPOINUIIEH — IpOocTeine
IPEJCTaBUTEIIN AJIKEHOB
8 [Ipaktuueckast padora Ne 1. «[lomyuenue
ATHJIEHA U U3yYEHHUE €T0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 meTminOyTaauen-1,3. [Tonyuenue
CHUHTETHUYECKOI'0 KayuyKa U pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHH psijl. ALIeTUIIEH —
IPOCTEUIINN PEACTaBUTEINb AIKUHOB
11 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu
12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh https://resh.edu.ru
apeHoB
13 I'enernueckas CBS3b yrieBOJOPOJIOB, https://resh.edu.ru
NPUHAAISKAMINX K pa3IMYHBIM KJ1accam
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB: https://resh.edu.ru
14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
HE(Th U MPOIYKTHI €€ TepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB: https://resh.edu.ru
15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
16 KontponsHast pabota o pazaeny

«YTIIeBOIOPOABD




HpeI[GJIBHBIC OAHOATOMHBIC CIIMPTHI:

o METaHOJ U 3TaHoJ. BonoponHas cBA3b
18 MHoOroaToMHbI€ CIIUPTHI: ITUIEHIIIUKOIIb U
[JIMLEPUH
19 ®deHouI: CTPOEHUE MOJIEKYJIbl, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE
20 Anpreruasl: GopMabICTH/I U alleTAIbCTUI.
ArneroH
91 OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAasl U YKCYCHas
99 [TpakTuueckas paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHCIJIOTBI»
93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
IPEJICTAaBUTENIN BbICIINX KAPOOHOBBIX KUCIIOT
24 MBpbL1a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE
CrnoxHble 3(hUpbl KaK TPOU3BOTHBIE
25 KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX
3¢upoB
26 JKupsl: Tunponns, NpruMeHEeHHe, https://resh.edu.ru
Ouosornyeckas posb KHPOB
YrieBosbl: cocTaB, KiacCUpUKAITHSI. https://resh.edu.ru
27 Baxwuelime npencraBuTeNu: riaroKo3a,
bpykTo3a, caxaposa
28 Kpaxmai u nemirono3a kak npupoHbie https://resh.edu.ru
MOJIUMEPBI
29 IIpomexxyrounas arrecrauus. I'ogoBas https://resh.edu.ru

npoBepoyHas pabora




30 AMMHBI: METHJIAMHH M aHWJIMH 1 https://resh.edu.ru
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS https://resh.edu.ru
31 OpPTraHUYECKHUE COSAMHEHUS, X 1
Ouosiornueckoe 3HaueHue. [lentuapt
39 benku kak npupoaHbie 1
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
33 OCHOBHBIE TTOHITHSI XUMHH 1
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUI. 1
[ImacTmaccel, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
11 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoxka Beero Konrpoabnubsie IIpakrnyeckue 06pasoBaTENBHbIC
padoThI padoTsI pecypen
HNucrpykrax Th.
1 XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAS 1
KOH(UTypalus aToMOB
Bxonnas quarnocruka. TectupoBaHue
Ilepuonnueckuii 3akoH u I[lepuoanueckas
2 CHCTEeMa XUMHYCCKHUX daeMeHToB J]. U. 1 https://resh.edu.ru
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 1




XMMHYECKHX DJIEMEHTOB M UX COEAUHEHHUHN 1O
rpyIaM U nepuojaam. 3HaueHUe
MEPUOIUYECKOTO 3aKOHA M CUCTEMBI
xumMuueckux 3yemMenToB [[.M. Mengeneesa B
Pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XUMUYECKas CBS3b, €€

BUAbI;, MCXaHU3MbI O6pa30BaHI/I5{ KOBaJICHTHOM
CBA3U. BOI[OpO,I[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucneHnus. BemiecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

https://resh.edu.ru

10

ITonsTue o pucniepcHbIX cucteMax. IcTuHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pACTBOPE

Knaccugukaius 1 HoMeHKIaTypa
HEOPraHMYECKUX COEANHEHNN. |'eHeTnueckast
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHMYECKOW U OPraHMYECKOW XMMUH.
3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKHX PEaKIUsIX

CkopocTtb peakiu. OOpaTuMble peakuu.
XHUMHYECKOE PAaBHOBECHE

[Tpaktrueckas padota Ne 1. «Brnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




11

DnekTpoauTHuecKas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakiiun nonHoro oomena. I'naponus
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

https://resh.edu.

12

OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
[TonsaTue 006 31EKTPOIHM3E PacIIaBOB U
pacTBOPOB coJiei

https://resh.edu.

13

14

15

KoHnTponpHas padora mo pasaeny
«TeOpeTI/I‘ICCKHC OCHOBBI XUMHN»

Mertamibl, ux nojoxenue B [leproguueckoit
cucTeMe XuMHUecKux anementos [1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mue PU3NIECKHEe CBOMCTBA
METaJIOB

CrnaBbel METaIIOB. DJIEKTPOXUMUYECKUH PAT
HanpsHKEHUH MeTaljIoB

https://resh.edu.

https://resh.edu.

https://resh.edu.

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KanblIUi, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI

https://resh.edu.

17

18

19

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHNN

XVMHYECKUE CBOWCTBA IIMHKA, JKEJIE3a U UX
COEIMHEHUI
[IpakTuueckas padora Ne 2. "Pemienne

HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
«Metamiae»"

https://resh.edu.

https://resh.edu.

https://resh.edu.

20

Hewmeramnbl, ux nonoxxenue B [leproanueckoi
CHCTEME XUMHYECKuX aaeMeHToB Jl. W.

https://resh.edu.




MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

duszndyeckne CBOMCTBA HEMETAIIJIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe
KHCITIOpoJ1a, cephl, hocdopa u yriaepoaa)
XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COCIMHEHUN

https://resh.edu.ru

https://resh.edu.ru

23

XuMHYECKUe CBOIMCTBA a30Ta, pocodpa u ux
COCIMHEHUN

https://resh.edu.ru

24

25

XHUMHYECKUE CBOMCTBA yIIIepo1a, KPEMHUS U
HUX COeOUHEHUN

[IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COCIMHEHUN

https://resh.edu.ru

https://resh.edu.ru

26

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TEMEC ((HeMeTaJ'IJ'II)I». BI)I‘II/ICJ'ICHI/I?[ 10
YpaBHEHUSAM XUMHYECKHUX PEaKIUid 1
TEPMOXUMHUYECKHE PACUETHI

https://resh.edu.ru

27

[IpakTuueckas pabora Ne 3. «Pemienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtanst"»

https://resh.edu.ru

28

29

IIpomexxyrounas arrecrauus. I'ogoBas
poBepoyHas paborta

Heoprannueckue u opraHuuecKnue KACIOTHI.
Heopranuueckue n opraHMueckue OCHOBaHUS

30

AMdoTepHbIe HEOpraHUYECKHEe U
OpraHMyecKre coequHeHus. [ eneTnyeckas
CBSI3b HEOPTaHUYECKUX U OPraHUUYECKUX
BEILIECTB

31

Ponp xuMuH B 00eCieYeHUN SKOJIOTHYECKOH,




YHEPreTHYECKOH M MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHUU MEAUIIUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IPUHLINIIAX IPOMBIIIEHHOTO MOJIY4E€HHUS 1
BOKHEUIIINX BEILIECTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB
34 XUMHUS U 3J0pOBBE UEIOBEKA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
O.C. T'abpuensn U.I'. OctpoymoB, CinankoB «Xumus 10 kmaccy, «IIpocsemienue,
2020r
O.C. l'abpuensan U.I'. Octpoymos, CiankoB «Xumus 11 kmaccy, «IIpocsemienuey,

2020r

METOIAUYECKHUE MATEPUAJIBI IJIA YUUTEJIA
Xumusg 10-11 knaccel: MeTogU4ECKOe mocodue st
yuurens, ['abpuensu O.C., Octpoymos N.T.
Xumus. 8-11 kiaccel. Cuctema 3aganuii mo remaruueckum 01okam. [Iporpamma O.C.
I'adpuenana. ®I'OC. Astop: [Tunsaukosa H. H.

Xnmus. 9-11 knaccel: nHTerpupoBanHbie ypoku, ABTop: Cokonockuii A. H.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
bu6mmoteka POII  https://resh.edu.ru/
bu6nunoreka LIOK
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