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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE CpeHEr0 oOLIero oopa3oBaHusl pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «O6 obpa3oBaHuu B
Poccuiickoii ®Deneparun», TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS deaepaibHON
oOpa3oBaTenbHON TporpamMMmbl  cpemHero obmiero obpazoBanus (POII COO),
npeacTtaBieHHbIX B DenepanbHOM TOCyJapCTBEHHOM O0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu npenojaBaHus y4eOHOro mpeameTa «XHUMHS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepanuu, peaau3yonuXx OCHOBHbBIC
oOpa3zoBaTelbHbIE MPOTrpaMMbl, WU OCHOBHBIX TMOJOXKEeHUN «CTpaTeruu pa3BUTHS
Bocniutanus B Poccuiickoit @enepaunn Ha niepuon a0 2025 rona» (Pacnopsbxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0MI0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONPEAETICHUIO 001Iei
CTpaTeruu OOy4YeHHMs, BOCIUTAHUS U Pa3BUTUS OOyYalOIUXCS CPEeACTBAMU y4eOHOTO
npeamera «Xumusa» s 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHeie TookeHusT DPI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
CONEepKaHMs, pe3yJIbTAaTOB OOy4YeHUss ¥ TpeOOBaHMI K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

XumHuueckoe 00pa3oBaHue, MOITYyYaeMO€e BBITYCKHHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3alluM, SBIISAETCS HEOTHEMJIEMOW YacThi0 HUX 00pa3oBaHHOCTH. OHO CIY>KUT
3aBEepIIAIOIIMM JTallOM peali3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LEIOCTHOM CHUCTEME XHMHYECKOro OOpa30BaHUS.
OTH  I1IEHHOCTHM  KacalTCs TIO3HAHWUS  3aKOHOB  NPHUPOJBI, (HOPMUPOBAHUS
MHUPOBO33pEHHUA U 001N KYJIbTYphl YETIOBEKA, a TAK)KE SKOJIOTUUECKU 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M MPHUPOAHON cpene. Peanmsyercss XuMHuuyeckoe
oOpa3zoBaHne OOyYarOMIMXCsl HA YPOBHE CPEIHETO OOIIEeTro 0Opa3oBaHUsS CPEICTBAMU
y4eOHOro mpeaMera «XUMHs», COJIEp)KaHHe U MOCTPOCHHE KOTOPOIo OINpEACNICHbl B
nporpamMme Mo XMMHUHU € Y4E€TOM crneluuKU HAyKH XUMUU, €€ 3HaYeHUsl B MO3HAHUU
MPUPOJLI U B MaTEPUATBHON XU3HU OOIIECTBa, a TakKe C Y4ETOM OOIMX Iened u
MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHET0 OOIEero
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaKk DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT o0coO0yr poJib B
COBPEMEHHOW IMBWJIM3AIMHN, B CO3TaHUN HOBOW 0a3bl MaTepuaibHON KynbTyphl. OHa
BHOCUT CBOW BKJaJ B (DOPMUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIEM MHpPE KaKk O E€IUHCTBE
OpUPOJLI M 4YEJNOBEKa, KOTopoe (opmupyercs B XMMHUM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOTO COCTAaBa OKPY’KAIOIIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3U MEKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH OOJACTAMH MPUMEHEHHUSL.

TecHo B3auMOJEHCTBYSI C JIPYIMMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTalia
HEOTHEMJIEMON YacCThI0O MHUPOBOH KYJIbTYPhI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO



TpyAa W SKU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3uaaTeNabHas, KaK HayKa BBICOKMX TEXHOJOTHM HAmlpaBlieHA HA pEIICHUE
rII00ANBHBIX MPOOJIEM  YCTOMYMBOIO  Pa3BUTHS  4YEJIOBEYECTBA —  CHIPHEBOW,
HYHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBMM ¢ OOHMMMHU LENSIMA W TPUHIUIIAMUA CpPEIHEro oOIIero
oOpa3oBanusi conepkanue mnpenmera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHb
U3Y4YEHUs1) OPUEHTHUPOBAHO MNPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYI) MOJIrOTOBKY
oOy4Jaronmxcsi, HEOOXOJUMYIO0 UM ISl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHENIHOTO BKJIIOYEHUS B )KU3Hb COIIMYMa, MIPOJIOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX
00JacTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocrapnsomumMu  npeamMera «XUMHS» — SBISAIOTCA  0a30Bble  KypChl  —
«Oprannyeckas xumus» u «OOm@as M HeopraHuyeckas XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWH MO0 HEOPraHMYEeCKOW XUMHUHU (C BKIIOYEHHUEM 3HAHUM W3 OOIIed XUMUHU) U
opraHndeckon xumuu. POpMUPOBaHME MAHHOM CHCTEMBI 3HAHUW NPU H3YyUYECHHH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000Opa3usi BEILIECTB
Ha OCHOBE OONIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEeOpraHudeckass Xumus» chopMHUpOBaHa B MporpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO MOAX0Ja K U3YYEHHUIO YYEOHOr0 Mareprana U 00yCIOBI€Ha UCTOPUUYECKU
00OCHOBAaHHBIM PA3BUTHUEM 3HAHUUN Ha OMPENEIEHHBIX TEOPETUUYECKUX YpOBHSX. Tak,
B Kypce OpraHM4e€CKON XHUMHUHU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOMN
TEOPUU CTPOEHHUSI OPTaHUYECKUX COCAUHEHNM, a TAKXKE HA YPOBHE CTEPEOXUMHYECKUX
U 3JEKTPOHHBIX MPEACTABICHUN O CTpoeHuu BemecTB. CBeneHHs 00 M3y4aeMbIX B
Kypce BellecTBaX MJAlTCS B Pa3BUTUU — OT YIJEBOJOPOJIOB JO CJIOKHBIX
OMONIOTUYECKH AKTHUBHBIX COEAMHEHHH. B Kypce opraHudeckol XMMHH MOIYy4aroT
pa3BuTHe C(HOpPMHUpPOBAHHBIE HA YypPOBHE OCHOBHOTO o0OHIEr0 0Opa3oBaHUs
MepBOHAYANIbHBIC TMPEJCTABICHUS O XUMHYECKOW CBSI3U, KIIACCU(UKAIMOHHBIX
MIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHYECKON
peaKIuu.

[Ton HOBBIM yrjaomM 3peHusi B TmpeaMere «Xumus» 0a30BOrO  YpPOBHS
paccMaTpuBaeTCs UM3YUYCHHBIW Ha ypPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOpEeTHUYECKUil Marepuai U (aKTOJIOTUYECKUE CBEJEHUS O BEIIECTBAX U XUMUYECKOM
peakuuu. Tak, B wyacTHOcTH, B Kypce «OOmas W HEOpPraHUYecKas XHUMH»
00y4aroluMCs TIPEIOCTABISIETCA BO3MOXKHOCTh OCO3HATh 3HAYCHUE MEPUOAMYECKOTO
3aKOHa C OOILETEOPETUYECKUX W METOJOJIOTMYECKUX MO3UIMM, TIy0)Ke TIOHATh
HCTOPUYECKOEe HU3MEHEHHE (QYHKIIMH OTOro 3akoHa — OT oOoOmiaromend 10
OOBSICHSIIOIICH M TTPOTHOZUPYIOIIICH.



Enunas cuctema 3HaHWM O BaKHEWINMX BEIMIECTBAX, WX COCTaBE, CTPOCHUH,
CBOWMCTBAX M MPHUMEHEHUHU, A TAKXKE O XHMUYECKUX PEAKLIHAX, WX CYIIHOCTH H
3aKOHOMEPHOCTAX IMpOTEKaHus ponoiHsercs B Kypcax 10 u 11 xnaccoB anemeHTammu
COJIEpKaHMsl, UMEIOIIMMHU KYJIbTYPOJIOTUUECKUI U MPUKIAAHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHUMAHHUIO B3aMMOCBS3U XUMHUU C IPYTUMH HayKaMH, PaCKpPBIBAIOT €€
pOJib B IO3HABATEJIbHOW M MPAKTUYECKOW AESTETbHOCTU YEJIOBEKa, CHOCOOCTBYIOT
BOCITUTAHUIO YBAXEHHS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPHH U MPAKTHUCCKHUX
MPUIIOKEHUN XUMUHU, TTOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO M
JUYHOCTHO 3HAYUMBIX MPOOJeMaX, CBA3AHHBIX C XUMUEH, KPUTHUYECKU OCMBICIUBATH
uHpopMaIMi0 U  NOPUMEHITh €€ s TONOJIHEeHUS  3HAHWUH,  PEIICHUs
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIENOBAaTEIbCKUX 3adad. B menom
cojepkaHue ydeOHOro mpeaMeTa «XUMHS»  JTaHHOTO  YPOBHS — WM3YUYCHHS
OpPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Y O0YUAIOIIUXCS MUPOBO33PEHYECKON OCHOBBI IS
noHMMaHusg  GuiIocoPCKUX  HAel, TakuX KakK: MaTepUallbHOE  €IMHCTBO
HEOPTaHWYECKOTO W OPraHMYEeCKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB X
COCTaBOM M CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHHUU IMYTEM 3KCIIEPUMEHTA U
pelieHus  MPOTUBOPEYMM  MEXIy HOBBIMH  (akKTaMd U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHME POJIM XMMHHM B PEHICHUH JKOJIOTMYECKHX MpolieM, a
TaKKe TpoOJieM COEepeKEHUsT SHEPTETHUECKUX PECypCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUWA Y MaTEpHUAJOB.

B niane pemienus 3aj1ay BOCIUTAHUS, PA3BUTUS U COIUATM3ALIMN O0yYaIOIIUXCS
IPUHATBIE TNPOTPaMMOM MO XHMHUU TOAXOIBl K OIPEICICHUIO COAEPKAHUS U
MOCTPOCHUSI TIpeAMETa MpeayCMaTPUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
JNEUCTBUM, HMEIONMX 0a30BO€ 3HAUCHHE ISl PA3IMYHBIX BUJIOB JIESITEIHHOCTH:
pereHust mpoOJieM, MOUCKa, aHaIu3a U 00pabOoTKH MH(OpMaIMKU, HEOOXOIUMBIX JIJIs
npuoOpeTeHUs OMbITa MPAKTHYECKOW W HMCCIENOBATEIbCKON  JIeATeIbHOCTH,
3aHUMAIOIIEN BAXKHOE MECTO B ITIO3HAHUH XUMUH.

B nmnpaktuke mnpenojaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsl, TAK U Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs, MPU OMpPeaeSICHUN
COAEPKATEIIbHOM XapaKTEPUCTUKHU LIEJNEd M3YYCHHS MPEeAMETa HalpaBJICHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOJMYECKOM TOYKH 3pEHHUS TaKOW NOAXOJI K OIPEHCICHUIO LEJe HW3y4YeHUs
MpEIMETA ABJISETCS BIIOJHE ONPABJAHHBIM.

CornacHO [MaHHOM TOYKE 3pEHUS TJIAaBHBIMM LEIAMU HW3YyUYE€HUs MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCA:

e (opMHPOBaHHE CUCTEMBl XUMHYECCKUX 3HAHWM KaK BaXKHEHIIIEH COCTABIISIIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIC



IIOHATHA, Q)YHHaMeHTaJ'IBHI)IC 3aKOHBbI U TCOPHH XUMHNH, OCBOCHHUC SA3bIKa HAYKH,

YCBOEHHE 51 ITIOHUMAaHUE CYIIHOCTH JOCTYTIHBIX 00001IeHH
MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHUE C HMCTOPUEH UX Pa3BUTUA U
CTaHOBJICHMS;

o (GopMHpOBaHHME W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XMMUYECKHX PEAKIMiA, HEOOXOIUMBIX ISl MPHOOPETCHHUS YMEHUIt
OPHEHTUPOBATHCS B MUPE BEIIECTB M XUMHUYECKUX SIBIICHUN, UMEIOIIIUX MECTO B
HpUpoe, B IPAaKTUYECKON 1 OBCETHEBHOMN JKU3HU;

e Dpa3BUTHE YMEHHUH M CHOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XUMHYECKOTO  OJKCIIEPUMEHTa,  COOJIOJCHWEM  IMPaBUII
0e301acHOro0 O0palIeHusl C BEIIECTBAMU.

Hapsny ¢ atuM, coiepxareibHas XapakTepUCTHKa LeJed W 3afad M3yueHHs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETaMH B CUCTeME cpenHero oOmiero obOpasoBanus. CerogHs B
NperolaBaHu XUMHUH B OOJIBIICH CTENEHH OTHAETCS MPEANOYTCHHE MPAKTHUECKOU
KOMITOHEHTE COJIep)KaHMsI OOYYCHUs, OPHCHTUPOBAHHON Ha MOJATOTOBKY BBITYCKHUKA
o0meo0pa3oBaTelbHOM  OpraHM3aluy, BIAACIONIET0 HE HaOOpoM 3HaHUM, a
(YHKIMOHABHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH WM YMEHUSMHU aKTHBHOTO
NOJTyYCHHSI 3HAHUH ¥ IPUMEHEHUS UX B PEaTbHOM JKU3HU JUISl PEIICHUS TPAKTUYESCKIX
3ajay.

B cBsi3u ¢ 3TUM NpH U3yYeHUH NpeaMeTa «XHUMHUsD JOMHHUPYIOIIee 3HaUYeHUE
NpUOOPETAIOT TAKUE LIETH U 33/1a4H, KaK:

ananTamnus OOYyYaroImUXCs K YCJIOBHSM JIMHAMUYHO PAa3BHBAIOIIETOCS MHpA,
(dbopMHpOBaHHE WHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY MPUHATUIO IPAMOTHBIX PEIICHHH B KOHKPETHBIX
’KM3HEHHBIX CHTYAIIUsX, CBI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM;

dopmupoBaHre y  OOydaromMXcs  KJIIOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIMI), HMMEIONIMX YHUBEPCAJIbHOE 3HAUCHUE JUIS PAa3JIMYHBIX BUJIOB
AESATENbHOCTH: pELIeHUs MpoOsieM, IMOMCKa, aHamu3a u 00paboTku HHGOpMAINH,
HEOOXOJUMBIX JUIsl IPUOOPETEHUS OMbITa JNEATEIBLHOCTH, KOTOpas 3aHMMAeT Ba)KHOE
MECTO B TIO3HAHWU XHMHUH, a TaKXKe JUIsl ONEHKH C TO3WIUN JKOJIOTHYECKOU
0€30MacCHOCTH XapakTepa BIMSHUS BEIICCTB U XUMHYECKUX MPOIECCOB HA OPraHU3M
YeJI0BEeKA U TIPUPOAHYIO CPEAY;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HWHTEIUIEKTYyaJbHBIX W TBOPYECKHX
CHOCOOHOCTEN 00yYaromuUXCs: CIOCOOHOCTH CaMOCTOATENBHO MPUOOPETaTh HOBBIE
3HAHUSl TI0 XUMHH B COOTBETCTBUHM C KM3HCHHBIMU IMOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTUU JUIA MOMCKAa M aHaiu3a y4eOHOH u
HAYYHO-TIONYJISIPHON HH(GOPMAIIMHA XUMUYECKOTO COJCPKAHUS;



dbopMHUpOBaHUE W PA3BUTHE y OOYYAIONIMXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIIJICHUS, HAOII0IaTeIbHOCTH, COOPAHHOCTH, AKKypPaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOAWMBI, B YAaCTHOCTH, MpPH IUTAHUPOBAHUHM W TIPOBEICHUUW XHUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOywarommuxcsi  yOexIAEHHOCTH B T'YMaHMCTHYECKOU
HAIMlPaBJICHHOCTH XUMHUHU, €€ BAKHOW pOJM B PEHICHUH TJIOOATBHBIX MPOOIEM
paIoHaIBHOTO MPUPOJOTIONH30BAHMS, TOMOJMHEHUS JHEPTETUYECKUX PECYpCOB U
COXpaHEHHUS TMPHUPOJAHOTO PABHOBECHUS, OCO3HAHHMS HEOOXOAMMOCTH OEpeXHOTO
OTHONICHUS K TIPUPOJE U CBOEMY 3JIOPOBBIO, a Takke NPUOOPETCHHs OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWA [IJII TPHUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYAIHIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHHUSIMHU.

B ydeOHOM maHe cpemHero odiero oopa3oBaHus mpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB IpeaAMETHON 001acTn « ECTeCTBEeHHO-HAYYHBIC PEAMETHD.

OO6miee yncmo 4acoB, OTBEAEHHBIX ISl U3YUYCHHS XMMHUH, Ha 0a30BOM YypOBHE
cpeaHero oOuiero oopasoBanusi, coctanisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B
Heneno), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKAHUE OBYUYEHUA
10 KJIACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHMYecKold XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B
MIOJIyYEHUM HOBBIX BELIECTB M MaTepHaIoB. Teopusi CTPOEHHS OPraHUYeCKHX
coenunennit A. M. BytnepoBa, e€ ocHOBHBIE M0JI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BeUIeCTB. l'omosiorus, wusomepus. XUMHYECKas CBA3b B
OpPraHUYECKNUX COECIMHEHUSX — OAUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluyd OpraHUYECKUX BemiecTB. HomeHkmarypa
OpraHMYEeCKUX COEJIMHEHHM (cucTeMaThueckas) M TpUBHAIbHBIE Ha3BaHUS
BaXHEHIINX NPEICTAaBUTENEN KIAaCCOB OPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJAbl HM3Y4YEHMS BEIIECTB W WX IPEBpAIICHUI:
O3HAaKOMJIEHHME ¢ oOpa3laMH OpPraHMYEeCKUX BELIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJIETMPOBAHME MOJIEKYJ OpPraHMYECKHUX BEILECTB, HAOIIOJEHUE U
ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALICHUI0 OPIaHUYECKUX BELIECTB
IpU HarpeBaHuu (TUIaBJIEHUE, OOYIIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHM psAd. MeraH u 3TaH —
OpOCTEHIINE NPENCTABUTENN AJIKAaHOB: (PU3NYECKUE U XHMHUUYECKUE CBOWCTBA
(peakuuy 3aMeIleHUs UM TOPEHHs), HAXOXKIACHHE B IPUPOAE, MOIyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psii. DTUIECH U MPONUIEH —
OPOCTEUIINE MPEICTABUTENN QJIKEHOB: (U3MUECKHME M XUMHUYECKHME CBOMCTBA
(peakuuu TUAPUPOBAHMUSA, TAJOICHUPOBAHMS, THIpaTallMid, OKHUCICHUS U
NOJINMEPHU3ALNH ), TIOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIUe
XUMUYECKUE CBOWCTBa (peakuus noiaumepusanuu). [lonyyeHue CHHTETHYECKOTO
KaydyKa U pE3UHBI.

AJNKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKHI psil. ALIETHIIEH
— MPOCTEHIIMIA NTPEeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (U3MYecKue WU
XUMUYECKHUE CBOMCTBA (pEaKlMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TMIpaTalllH,
TOpPEHMUS), OJTyYE€HUE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoenue, ¢u3NUeCKue U XMMHUYECKHE CBOWMCTBA
(peakuuu raJoreHMpOBAHHUS U HUTPOBAHUSA), MMOIYYEHUE U IPUMEHEHUE. T0nyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANUA U HUMPOBAHUs), NoAyuenue u npumerenue. TOKCUUYHOCTb



apeHoB. ['eHeTnmueckasi CBsI3b MEXKAY YIJIEBOAOPOJAMHU, MPUHAMICKANUMH K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHple MCTOYHUKH YTIEBOAOPOIAOB. I[IpupoaHbBIl ra3 W MOIyTHBIE
Hedrsaubie ra3el. Hedte u e€ mpoucxoxaenue. CrocoObl mepepadoTKu HEeTH:
NEpPEeroHKa, KPEKUHT (TePMUYECKUM, KaTaIUTUYeCKuil), mnuposm3. I[IpoaykTsi
nepepaboTku HEPTH, UX MPUMEHEHHE B TIPOMBIIUICHHOCTH U B ObITY. KamMeHHBII
YTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJIBl M3y4YE€HHUs BEIIECTB WU MUX MPEBPALLCHHIA:
O3HAaKOMJIEHHE ¢ oO0pa3laMy IUIACTMACC, KaydyyKOB U PE3UHBI, KOJUJICKIIUU
«Hebts» ®  «Yromp», MOJENHPOBAHWE  MOJIEKYJ  yIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuétnrble 3amaun.

Brluucnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuud (Macchl, 00BEMAa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTAa PEAKLIHUM 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 MUCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUN).

Kucaopoaconepskamue oprannyeckue coeIMHeHUs

IIpenenbHble OQHOATOMHBIE CHUPTBL. MeETaHOA W 3TaHON: CTPOEHHUE,
¢u3znyeckue M XMMHYECKHME CBOWCTBA (peakUMHW C AaKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BonopoaHbie CBA3M  MEXKAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBME METaHOJIa U ATaHOJIa HAa OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  COUPTBHL.  DTHICHIJUKOIb W  D[JHMIEPUH: CTPOCHHUE,
dbu3nyeckue W XUMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJIOYHBIMU
MeTajlJlaM{, Ka4eCTBEHHasl peakiisi Ha MHOrOaTOMHBIE CHUpThI). [leficTBue Ha
opraHus3M yenoBeka. [[puMeHeHne rmuuepruHa U TUIICHTITUKOJIA.

@deHos:  CTpOEHHE MOJICKYJIbI, (QU3MYECKHe UM XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenomna.

Anbaerugpl U kemowuwvl. DoOpManbAETUN, alETaIbJCTUJl: CTPOCHHUE,
dusznyeckue U XMMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIUN), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTHI: CTpOoeHHE, (hU3NUecKrue U XMMHUUYECKHue CBOMCTBa (CBOMCTBA,
oO1ue /Ui Kjacca KUCIOT, peakius 3Tepudukanum), noJydyeHue U NpuMeHeHue.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBHICIIUX KapOOHOBBIX
KHCJIOT. MblIJIa KaK COJTM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxuble »(QUpPbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KUPOB.



VYrneBonmpl:  cocraB, Kiaccudukaus ~— yrieBogoB  (MOHO-, JU- U
norcaxapuabl). [TF0K03a — mpocTermmii MOHOCaXapua: OCOOEHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKMEe W XWMHYECKHE CBOHCTBAa (B3aMMOJCHCTBHE C
rugpokcuom meau(ll), okuciaeHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPO’KEHHE TJIOKO3bI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas posib. @otocunate3. pykTo3a Kak ©30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHbie noiuMmepsl. CTpoeHue Kpaxmana u
newonos3bl.  du3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THIPOJIH3,
KaueCTBEHHAs PEaKIIUs C MOJIOM).

OKCHEepUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
MPOBE/ICHNE, HAOIIOACHUE W ONMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHWE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcugom ™menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
rugpokcuoM meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u rumpoxcumom wmenu(Il), B3aumomeicTBUE Kpaxmana C HOAOM),
MIPOBEICHHE MPAKTHIECKOW paOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Brluucnennss mo ypaBHEHHMIO XHMHYECKOW peakiuud (Macchl, 00BEMA,
KOJIMYECTBA MCXOMHOTO BEIMICCTBA MJIM MPOAYKTA PEAKIIUU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MUCXOJIHBIX BEIICCTB HIIA MTPOTYKTOB PEAKIINN ).

A3zoTcozepkalue OpraHu4ecKue COeIMHEHHUSL.

AMMHOKHCIIOTH Kak am(pOTEepHbIE OpTraHUYeCKue coequHeHus. dusnyeckue
U XMMHUYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha mpuMepe riauiuHa). buonorunueckoe
3HAYCHWE aMHUHOKUCIIOT. [lenTumpl.

benku kak npupomHbIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHnasd,
BTOpPUYHAST W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, ICHATYpAIlsl, KAYECTBEHHBIC PEeaKINU Ha OCIIKH.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
HaOJIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalUs OCIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUH OEIIKOB.

BrbicokoMosiekyJisipHbIe COeTMHEHUsI

OCHOBHBIE TIOHSITHS XWUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MTOJTMMEPU3AITUS ¥ TIOJTMKOHICHCAITHI.

DOKCHEpPUMEHTANBHBIC METOJbl HM3YYCHHS BEIIECTB W WX IPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EH IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kiacce OCyIIECTBISETCS 4Yepe3 HCMOJb30BAHHWE KaK OOIIHUX ECTECTBEHHO-
Hay4YHbIX TOHSTUM, TaK W TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTACIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr' O LIUKIIA.

OO0mire ecTeCTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, T€OpUs, aHAJIU3, CUHTE3, KilaccUu(puKaius, MepuoJuyHOCTb, HAOIIO/ICHUE,
M3MEepeHne, SKCIEPUMEHT, MOJICTTUPOBaHUE.

dusuka: wmaTepus, DSHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HSHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHo€ COCTOSHHE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €MHUITBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTUBHBbIE BellecTBa (O€IKU, YIJIEBOIbI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TTOPOJIBI, MOJE3HbIE MCKOIMIAeMbIE, TOTUIUBO,
pecypchl.

TexHoyOTUs: TUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBLHOIO THUTAHMUS,
MOIOILIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEnapaTbl, MaTeprualbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XWMHYECKUI 31eMeHT. AToM. Snpo aroma, H30TONbL. DJIEKTPOHHAs
0001104Ka. DHEPreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaLIKsI aTOMOB.

[Tepuoanueckuit 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKHUX DJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NepUOIMYECKOTO 3aKkOoHA U [leprogmyeckon crCTeEMBI
xumuyeckux siaeMmeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOHCTB XHMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyMNIaM W MEPUOMAM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKass CBSI3b. BHUIAbl XHUMHUYECKOH CBSI3U
(KkOBaJIEHTHasl HEMOJSpHAs W NOJISIpHAs, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOW XMMHYECKOW CBsI3W (OOMEHHBIM U JOHOPHO-
aKkIenTopHeli). BomoponHas cBs3b. BaleHTHOCTb. JIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTATUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTHE O nHUCHEPCHBIX cHUcTeMaX. VICTUHHBIE M KOJIJIOMJHBIE pPAacTBOPHI.
MaccoBas 101 BEIIeCTBa B paCTBOPE.

Kiaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHMYEeCKUX BEIIECTB. ['‘€HeTMYecKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
NPUHAJIEKAIIUX K PA3JIMYHBIM KIJIaCCaM.

Xumuyeckas  peakmusa.  Krnaccudukamuss  XMMHYECKHX — peaknuid B
HEOPraHWYECKOW U OPraHMYeCKONM XUMHUU. 3aKOH COXPAHEHHUsI MacChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUN TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3uyHbIX ¢akTopoB. OOpaTumMbie
peakuuu. XuMHYecKoe paBHOBecue. DakTopbl, BIUSAIOIIME HA COCTOSHHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle Hlarense.

Dnextposutuyeckas auccounanus. CunapHble U cinalblie aneKTponuTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJAsA, HEUTPAJIbHAS, IETOYHAS.

OKUCANTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YE€HHUs BEIIECTB WU UX MPEBpAILCHHI:
nemoHcTpauus Tadnun «llepuoanueckas cucreMa XUMHYECKUX 3jieMeHTOB [l 1.
MeHnneneeBay, U3ydyeHHUE MOJENICH KPUCTAIIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHCaHUe JEMOHCTPALMOHHBIX U JaOOPaTOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAIBHOTO HWHIMKATOpa, pEaKIUM HOHHOIO OOMEHa),
MIPOBEICHHUE MTPAKTUYECKON paboThl «BiusHue pazanuHbix (akKTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKLIUI.

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMAM XUMHYECKMX pEaKkIUd, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, PACUEThl C MCIOJIB30BAHHEM IIOHSTHUSA «MacCOBas
JIOJISI BELLIECTBAY.

Heoprannuyeckasi xumus

Hemeraiel.  [lonmoxenne HemerauioB B Ilepuoandeckoil  cucreme
xuMuueckux snmemeHToB J[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
dusnueckrue CBOMCTBA HEMETANIOB. AJUIOTPONHsS HEMETauIoB (Ha MpUMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMUYECKUE CBOMCTBA BAXKHEUILIUX HEMETAJUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpEeMHHSI) U HUX  COEAUHEHUM  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COETUHEHUM ).

[IpuMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCIUHEHUM.



Meramnsl. I[lonoxenne MerawioB B llepuoanueckor cucremMe XHUMUYECKUX
anemenToB [[. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mme ¢uzndeckue cBoiicTBa MeTayioB. CIiaBel METaJLIOB.
DIIEKTPOXUMHUYECKUN Al HAPSHKEHUN METAIIIIOB.

XHWMUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPHH, KaWi, KaJIbIUH,
MarHui, alTFOMUHUAM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUMA.

O6mue cnocoObl MojgydyeHus MetaioB. [IpumeHeHue MeTamuioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALLCHHI:
M3yYCHHE KOJUIEKIUM «MeTalibl M CIUIaBb», O0pa3lioB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a7a4, HaOJI0JIEHUE U OINHUCAHUE JEMOHCTPALMOHHBIX WU
1a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUH HA KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BELIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CITU OJTHO
U3 BEILIECTB UMEET IMPUMECH.

XHUMUA U KU3Hb

Ponp xuMum B o0ecrieueHHH 3KOJOTHUYECKOM, IHEPreTUUEeCKON W MUILECBOU
0e30MacHOCTH, Pa3BUTHU MeAUIMHBL. [lOHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBinenuss 00 OOUMX HAYYHBIX MPUHIUNAX [POMBIIUIEHHOTO
MOJTYyYECHHUS BAXKHEHIIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKdh, CTEKJIO, KepamuKa,
MaTepUasbl g 3JEKTPOHUKH, HAHOMATEpHalbl, OPTAHUYECKUE U MUHEPAIbHBIE
ya00peHus.

XuMus W 3J0pOBbE YEJIOBEKA: IPaBUJIa MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIL30BAHUS MIPEMapaToB ObITOBON XUMHUU
B IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXnpeaIMeTHbIX  CBsi3ed  MpU  HM3y4YeHMH OOIed U
HEOpraHM4eckor XumuM B 11 Kitacce oCyllecTBIsIETCA Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATUW, TaK W TOHATUN, SBISIIOUIUXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecTBEeHHO-HAyUHbIE MOHSATHSA: HAy4HbIH (PakT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilaccuUKalKs, MNePUOAUYHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, N3MEPEHUE, SIBJICHHUE.



®dusuka: MaTepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00bEM, arperaTHoOe COCTOSIHUE BEIIECTBA, (DU3MUYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knerka, opraHum3M, OJKOCuUCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypCHlI.

TexHoyorus: XMMUYECKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEIIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHIIECBAs
MPOMBIIUICHHOCTh,  (papmarieBTHUeCKass  MPOMBIINLJIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX IPENapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MATEPHAJIOB,
ANEKTPOHHASI NPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUU.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJAHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSI K PeE3yJbTaTaM OCBOECHUS
oOyyaroImMuMuUCId TpPOrpaMM cpeaHero oomiero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM MW MOpeAMETHbIM). HaydHo-MeToauyeckol OCHOBOW st
pa3pabOTKU IUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CPEIHEro OOIIEro
00pa3oBaHUs SBJISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTcTBUHM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MNpeAMETa «XHUMHS» Ha YPOBHE CPEAHErO
oO1ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABIISAIONINE:

OCO3HaHHE OOYYAIOIUMHCS POCCHUUCKOM TPaKIAaHCKOM HIASHTUYHOCTH —
FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAETICHHUIO;

HaJU4Yue MOTHBAIIUU K O0y4YCHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUMXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMHM, MPUCYIIMMHU LIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE PE3YJBTaThl OCBOCHHS MPEIMETa «XHUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSMH
U UuJeaJaMd POCCHUHCKOr0 TpaxJaHCKOTO OOIIECTBa, MPUHSTHIMH B OOIIECTBE
HOpMaMU U  TpaBWIaMU  TOBEJCHHS,  CHOCOOCTBYIOIIMMHU  MpoIeccam
CaMOIIO3HAHUS, CaMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
0o0yyJarommxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbBITA [MO3HABATEIIBHOM M MPAKTUUYECKON AeSTEILHOCTH
oOydJaronuxcs Mo peajiv3alu NPUHITHIX B OOLIECTBE IIEHHOCTEHW, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHMS 00YUYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXKECHUSI K 3aKOHY U ITPABOIOPAJIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOPMax W NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH TMPU CO3IaHUHU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ Pa3TUYHBIX BUIOB YUEOHOU IEATETbHOCTH;

2) NaTPUOTHU4YECKOT0 BOCTINTAHUA:

[[ECHHOCTHOI'O OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HAaCIEIUIO
OTEUECTBEHHOU XUMUMU;

yBOXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU MU IIPAKTUUYECKOTO
MPUMEHEHUS XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHKEHUS HAYKH €CTh Pe3yJbTar
JUIMTEIbHBIX ~ HAONIOJEHUN, KPOIMOTIUBBIX  HAKCHEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/la YYE€HBIX U MPAKTUKOB;

UHTEpECa M TO03HABATEIbHBIX MOTHBOB B IOJYYEHHH M TIOCJIEAYIOLIEM
aHanu3e MHQPOPMAIMA O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM OTEUEeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEIECHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHUE U TOCTYIKU CBOMX TOBAPHUILIEH C
NO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX
MOCTYIKOB,;

4) gpopMupoOBaHMS KYJIbTYPBbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro M 0Oe30MacHoro ooOpasza JKU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXWYECKOMY 37I0POBBIO;

cOOMNIO/IeHUsI TpaBUil Oe30MacHOro OOpallleHus C BEUIECTBaMU B OBITY,
MOBCEAHEBHOM )KM3HU U B TPYJOBOM JIE€ATEILHOCTH;

NOHUMAHMUSl 1LEHHOCTH TpPaBWJl HHAUBUAYAIbHOTO U  KOJUIEKTUBHOIO
0€30macHOTO MOBEICHHS B CUTYAIIUAX, YTPOKAIOMINUX 3/IOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TOCJICACTBUN U HENPUITUS BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS
AJIKOT0J15, HAPKOTUKOB, KypEHUS);

5) Tpy10BOI0 BOCIUTAHMSI:

KOMMYHUKATUBHOW  KOMIETEHTHOCTM B  y4€OHO-HCCIIEIOBATEIIbCKOMN
NEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX  BHAAX
NeSITEbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PpELICHUHM MPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3yUEeHHIO Mpodeccruil pa3inyHOro pojaa, B TOM
YUCJIE HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM 11O XUMUH;

YBAXKEHUS K TPYLY, JIIOJSIM TPYyAa U pe3yjabTaTaM TPYAOBOM JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBHUAYaJbHOM TpaeKTOpUU
oOpa3oBanusi, Oymymield npodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00LIECTBA;

6) 7K0JI0TrN4eCKOro0 BOCIIMTAHUS:

AKOJIOTHYECKU II€J€CO00Pa3HOr0 OTHOIICHUS K TMPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHUSl TJIO0ATBLHOIO XapakTepa SKOJIOTHYECKUX MpoOsieM, BIUSHUS
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLUAIIBHOM CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JOCTWXKCHUM XUMHUH IS
peLIeHUsT BOIPOCOB PAlMOHAIBHOI'O MPUPOIONIOIb30BAHUS,

AKTUBHOTO HEOPUATHS JCHUCTBUM, MPUHOCSIIIMX BpEIl  OKPYKAOLIEH
NPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUsITHBIE SKOJOTHYECKUE
IIOCJIEACTBUSA PEANTPUHUMAEMBIX IEUCTBUM U IIPEIOTBPALLATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OmbITa JESITETbHOCTH JKOJIOTUYECKON HAIMPABJICHHOCTH, YMEHMUS
PYKOBOACTBOBAaTbCS MMM B IIO3HABAaTEJIIbHOM, KOMMYHHUKAaTUBHOW U COLMAIBHOU
IPaKTUKE, CIOCOOHOCTH ¥ YMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU;

NOHUMAaHUs CHeNUPUKA XMMHUH KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBAHWUM PANMOHATFHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH IIEJIOCTHOTO
NpeCTaBICHUS 00 OKPYXaIoIeM MUpE KaK O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
NO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  OCO0OM 3HAYUMOCTHM XHMHUHM JUIsl COBPEMEHHOU
UUBWIM3ALMU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOWUYHUBOI'O Pa3BUTHS YEIIOBEYECTBA — CBIPHEBOW, SHEPreTUUYECKOU, MUILIEBOM U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOSCIEYCHUH YCIOBUN
YCHEUIHOTO TpyJda U OKOJOTMYECKH KOMMOPTHOM IKU3HU KakJAOro dJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TIPAMOTHOCTM: IIOHMMaHHUs CYLHIHOCTH METOJIOB
MMO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



HoJTyyaeMble 3HaHUA Ul aHaIM3a U OOBSICHEHUS SIBICHUN OKpPY)KAIOIIEero Mupa u
MPOUCXOAIINX B HEM U3MEHEHU, YMEHHUSI 1eJIaTh 00OCHOBAaHHBIC 3aKITIOUEHUS HA
OCHOBE Hay4HbIX (AKTOB M MMEIOLIIMXCS JaHHBIX C LEJIbI0 MOJXy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS MJis
pelieHus mpodyieM B peabHbIX KU3HEHHBIX CUTYAIHIX;

UHTEpPECa K NO3HAHUIO U MCCIIE0BATENbCKON JEATEIBHOCTH;

FOTOBHOCTU U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C JKU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpEca K 0OCOOEHHOCTSIM TpPyZa B pa3iN4HbIX cepax NpohecCHOHATBbHON

NEeATEIbHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE PE3yIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XHUMHS» Ha
YpOBHE cpeAHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JuIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOyYaArOIIUXCS
MEXIUCITUTUTMHAPHBIC (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa | CIHCHU(PUKY METOIOB ITO3HAHUSA,
MCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwisi, BEIIECTBO, DHEPIHsl, SBICHHE,
mpoliecc, CUCTeMa, Hay4YHBIM (akT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOII0/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalIbHbIC Y4eOHBIC NelcTBHs (TO3HABaTEIbHbIC, KOMMYHHKATHBHEIC,

peryJISITUBHBIC), obOecrieynBaroIIne dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH ¥ COIUATIbHON KOMIETEHITUN 00yJaronInxcs;
CIIOCOOHOCTH o0yyaronmxcs WCIIOJIB30BATh OCBOCHHBIC

MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JIEVUCTBUS B MIO3HABATEIIBHON U COLMAIIBHOU MTPAKTHUKE.

MeranpeaMeTHbIE PpE3YyJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U  PEryJISITUBHBIMU
JICMCTBUSIMU.

OBJaanenne YHUBEPCAIbHbIMHA y4eOHBbIMH MO3HABATEJIbHbIMHU
JNEeUCTBUSIMHU:

1) 6a30BbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJM3UpOBaTHL  MpoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENCNATh LEIU JEATEIIBHOCTH, 3aJaBas IapaMeTpbl U KPUTECPUH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISATh XAPAKTECPHBIE MPU3HAKU MOHATUA U YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHS JJIs1 OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHU;

BHIOMpATh OCHOBaHUSI M KPUTEPUU IS KIAcCU(PUKAIMKU BEHIECTB U
XUMHUYECKUX PEAKIUN;

YCTaHABIIUBAaTh IPUYUHHO-CICJICTBEHHBIE CBA3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyXJeHUsl (MHAYKTUBHBIC, JCAYKTUBHbBIC, IIO
aHAJOTUU), BBISBISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPAZOBBIBATH MOJIEIILHBIE IIPEICTABICHN — XUMHUYECKUI
3HaK (CMMBOJI) OJJIeMEeHTa, XuMudeckas (opmysia, ypaBHEHHE XHMHUYECKOU
peakuuy — MPU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 33]ad,
IIPUMEHATh HAa3BAHHBIE MOJEJIbHBIC MPEICTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAyYHOI'O ITO3HAHMS BEUIECTB U XUMHYECKUX
peaKIuii;

(opMyIMpOBATH LN U 3a/1a4U UCCIET0BAHMS, UCIIOJIb30BaTh IOCTABICHHbIE
U CaMOCTOATENBHO C(OpPMYJIMPOBAaHHBIE BONPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyJIHpPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEAOBATEIIbCKOM U MPOEKTHOM
NEeSATENbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pEUICHUA IPAKTUYECKUX 3aJad, NPUMEHEHUIO Pa3JInYHbIX
METOJI0B ITO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HWHMopmanuu (Hay4dHO-
MOMyJIApHAas JIMTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHaMM3upoBaTh WHGOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABICHUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HETPOTUBOPEYNUBOCTH;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PAa3IMYHBIE METOJbI MPHU MOHUCKE U
orOope wuH(poOpMannu, HEOOXOTUMOM [ BHINOTHEHHS Yy4eOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

OpUOOpeTaTh ONBIT HMCIOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBleHUs
nH(popmanuu (cxemsl, TpaduKy, IUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIBb30BaTh HAy4yHBIM $A3BIK B KadecTBE CpeAcCTBa Mmpu pabore ¢
XUMHUYECKOM HMH(pOpMaIUeil: NpUMEHATh MEXIpeAMeTHbIEe (pusnueckue u
MaTeMaTHYeCKHE) 3HaKH U CUMBOJIBI, (PopMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEACTBA
HarJIsJHOCTH.

OBiageHne yHMBeEpPCaIbHBIMH KOMMYHMKATHBHBIMHU AEHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOW TEMBI B XOJ€ AUaora u/uin
JUCKYCCUHM,  BBICKa3blBaTb  HWAEH, (OPMYJUPOBaTb CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN pe3yJbTaTOB I103HABATEIBHOW JAESATEIBHOCTH,
NOJIYYEHHBIX CAMOCTOSTEIIHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPU BBINOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, peajnu3aluid y4eOHOro MpoekTa u (popMyJIUpOBaTh BBHIBOABI
0 pe3yJjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COIJIACOBaHMS MO3ULMI B
X0J1e 00CYXACHUS U 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAIbHBIMH PeryJissTHBHBIMH J1eHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBaTh W OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NESTENIbHOCTh, ONpenesss €€ Lenu W 3aJauyd, KOHTPOJMPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATH TpEIaraeéMblii aJIrOpUT™M JACHCTBUN TpHU
BBIMIOJTHEHUH Y4YeOHBIX W HCCIIEIOBATEeNbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTuBHBIA croco0 WX pelIeHUus C Y4YETOM MOJYYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHYECKUX PEAKLIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEILHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKHU.

HNPEAMETHBIE PE3YJbTATDBI
10 KJIACC

[IpeameTHble pe3yiabTaThl OCBOEHUs Kypca «OpraHuyeckas XUMUD)
OTPAKAIOT:

c(OpPMHUPOBAHHOCTh  MPEJCTABICHUN O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAy4YHOW KAapTUHBI MHUpPa, POJU XHMHUU B IIO3HAHUU SIBJICHUU



Opupoasl, B  (POPMUPOBAHWUU MBINUICHHS W  KyJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSl pEIIEHUS TPAKTUYECKUX 3a]1a4
U SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOIAHOU
cpene;

BJIaJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIATAIONIUE TOHSTUS (XMMHYECKUA AJIEMEHT, aToM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEHTHOCTh, SJIEKTPOOTPUIIATEILHOCTh, XUMUUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOIHBIA CKeNeT, (PYHKIMOHAJIbHAS TpYIIa,
paauKai, u30MepHs, H30Mepbl, TOMOJIOTUYECKHUIN psAJl, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCJIOPOA U a30TCOJIepXKallue COCAMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYypHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COSIMHEHHUS); TECOPUHN U 3aKOHBI (TEOPHUST CTPOCHUS
opranumyeckux BemniecTB A. M. byTiepoBa, 3akoH coXpaHEHHs] MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XUMHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE IOHUMAHMS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUN, (PAKTOJOTHUUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€e30IacHOM HCIIOJIb30BAHUM BAXKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPAaKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMI BBISIBJIATh XapaKTEPHBbIC MPU3HAKU TMOHSTHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOUIUE MOHATHUS TPU
OMMUCAaHUH COCTAaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COECTUHECHHUII;

c(hOpMHPOBAHHOCTh YMEHHH HCMOIb30BATh XUMHUYECKYIO CHMBOJHUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYeCKUX BEIIECTB W YpPaBHEHUHW XUMHYECKUX PpEaKIUH,
U3TOTaBIIMBAaTh MOJIENIA MOJIEKYJI OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUHA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAMICKHOCTh HU3YUCHHBIX
OpPraHMYECKHUX BEIIECTB 10 HX COCTAaBY M CTPOCHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpynne CcOoequHEHUN (yIJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpKallue
COEIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIMHEHMS), JaBaThb WM Ha3BaHUS IO
cucremaruyecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUS OTJEIbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOIUJIEH, alleTHJICH,
ATUJICHTJIMKOJIb, TIULEpUH, (PeHos, (popManbaerus, aneraibIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTAa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TJIUIINH);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNIATh BHABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COECTMHEHUSX (OJMHAPHBIEC U KPATHBHIE);



c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSTHh TOJIOKEHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. Bytnepoa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHMH  XapakTepu30BaThb  COCTaB, CTPOCHUE,
dusznyeckue M XMMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, MPOIWJIEH, alleTUJIEH,
Oyraauen-1,3, metunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJI, ATUJICHIJIUKOJb,
rUIepuH, (EeHos, aleTalbAeru/l, MypaBbUHAsT M YKCyCHas KHUCJIOTBI, TJIIOKO3a,
KpaxmaJl, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKlHil ¢
WCIIOIB30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHUSI XapaKT€PU30BATh UCTOYHUKHU YTJIEBOJOPOIHOTO
CeIpbsi  (HeTh, NPUPOIHBIM Ta3, Yrojb), CIOCOOBI HUX TEpPepadboTKH U
IPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMON 3HAaHMH 00 OCHOBHBIX
METOJ[aX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHUH BEIIECTB U
XUMUYECKUX SBICHUM (HaOt0IeHne, N3MEepEHne, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEHIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUiia MOJb30BAHUS XUMUYECKOM
MOCY/IO ¥ JIabOpaTOpPHBIM O0OPYIOBAaHHUEM, a TaKXKe MpaBuia OOpamIeHUs ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU MO BBIMOJHEHHUIO JTA0OPAaTOPHBIX
XUMUYECKUX OMBITOB;

c(OpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUH
AKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKUX BELIECTB MPHU HAIPEBaHUU, TOTYUYCHUE
ATUJIEHA M M3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPraHUuYECKUX
BEILIECTB, JICHaTypalus OCJIKOB NpPU HArpeBaHWU, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKH O€30MAaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM O0OpPYAOBaHUEM, TPEICTABISATh PE3YJIbTAThI
XUMUYECKOTO JKCIEpUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(dopMaIuio, TMOIy4yaeMyl U3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
uHpopmaruu, UHTEpHET U IpyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
11eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIEISX
COXpPAHEHUSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MNPUPOIHON Cpeibl, OCO3HABATH
OTIaCHOCTb BO3JICHCTBUS Ha JKMBBIC OPraHU3MBI OINpPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMas cMbIca mokazarens I[1JIK, moscHATe Ha mpumepax CIOCOOBI
YMEHBIIIEHUS W TPENOTBPAIICHUS WX BPEJHOTO BO3JCHCTBUA Ha OpPraHU3M
YyeJIoBeKa;

JUIS OOYYaroNIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS: YMEHHE
NPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IT03HAHWS BEIICCTB U
XUMUYECKUX SIBICHMIA;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa mis 3amucu XuMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmias W HeopraHuyeckas
XAMUSD OTPaAXKAKOT:

c(hOpPMHPOBAHHOCTh  TPEJACTABICHUNA: O XUMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KApPTUHBI MHpa, POJIM XUMHUUA B TIO3HAHWUU SBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJISI pEIICHHUS TPAKTUYECKUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPHUPOIHON
cpene;

BJIaJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHYECKUM JJIEMEHT, aToM, W30TOoI, S-, p-, d-
ANIEKTPOHHBIC OPOWUTATM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBI OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKAsI CBS3b
(KoBaJIeHTHAs, MOHHAs, META/NINYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKast pelIéTKa,
TUNBl  XUMHUYECKUX  pEaKIUi, PacTBOpP, JJIEKTPOJIUTHI, HEIICKTPOIUTHI,
AJICKTPOJIUTUYECKAS JUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiMu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJICKTPOJIUTUYECKOW AUCCOUMalnM, nepuoandeckud 3akoH [[. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALCHUS SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJMYCCKUH SI3bIK XUMHUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SBJICHUH, (HaKTOJIOTMUYECKHE CBEJEHHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAKHEHIITNX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUI BBISBJISATh XapaKTepHblEe NMpPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IOHATHUS IIPU
ONMCAaHUH HEOPTAaHNYECKUX BEUIECTB U MX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUH HCMOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JJIs
cocTaBieHus (HOpPMyJ BEIIECTB U  YPaBHEHUH  XUMHUYECKUX  PEaKIIUM,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHabHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYeCKUX BelEeCTB (yrapHblid ra3, yrJeKHUCIbI ras, aMMHaK, TaméHas
U3BECTh, HETall€Hasl U3BECTh, MUThEBAS CO/A, IUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OIPENENITh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBA3M (KOBaJIEHTHAs, NOHHAs, METAJUIMYECKas, BOAOPO/IHAS) B COEIMHEHUSIX, THUII
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAsA, METAINIMYECKAs), XapaKTep Cpelbl B BOAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHU;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB MO MX COCTaBy K OMNpEAeNIEHHOMY Kiaccy/TpyIiie
COCIMHEHHM (TMPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbI, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PAaCKpBIBATh CMBICI IEPUOAMYECKOro 3aKoHa /.
N. MenpeneeBa u AEMOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHYECKUX 3JIeMeHTOB |—4 mepuonoB Ilepmoandeckon CHCTEMBI
xuMuueckux anemeHToB J[. M. MenneneeBa, MCHojib3ysi MOHATUS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHEHUU
110 nepuogaM u rpynnam llepruoanueckor cucremMbl XUuMHYECKUX 31eMeHTOB [l. H.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (ONMUCHIBATH)  OOIIHME
XUMHAYECKHME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKIAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXAY HEOPraHWMYECKUMH
BEILIECTBAMU C IMOMOLIBIO YPAaBHEHN COOTBETCTBYIOINX XUMUYECKUX PEAaKLUN;

c(hOpMHPOBAHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XUMHUYECKUE PEAKLUU IO
pa3IMYHBIM IMPU3HAKAM (YUCIY M COCTaBY pPEarupyrollyX BEUIECTB, TEINIOBOMY
s ¢ekTy peakiuu, U3MEHEHHUIO CTETeHEeW OKHCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peakilMy, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHUM COCTaBJISATh YPABHEHMS PEAKIMN PazTUYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBUS, P KOTOPBIX 3TH PEAKIMU UIYT A0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEaKUUH, MOATBEPKIAAIOIINE
KAUECTBEHHBIA COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaClO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(OpMHPOBAHHOCTh yYMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS JEKTPOHHOrO OasiaHca
ATHUX PEAKIIH;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakIMy OT Pa3IUYHBIX (PAKTOPOB; XapAKTEP CMEIEHUS XUMUYECKOT'O PAaBHOBECHUS
B 3aBHCUMOCTH OT BHelIHero Bo3aerctBus (nmpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTb XHUMHYECKHE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs! CEpHOW KHUCIOTHI, aMMHaKa, a
TaKkke CQOPMUPOBAHHOCTH MPEACTAaBICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTMUECKUX MPoOIeMax XMMHUUECKOTO IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MNOHSTHUSL «MaccoBasi J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN ra3oB
IpU XMMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJINYECTBY BEILIECTBA, Macce WM 00BEMY OJHOIO M3 YYAaCTBYIOLIUX B pEaKlIUU
BEILECTB, TEILUIOBOr0O 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BELIECTB, IPEBPAILECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCYJION W J1abOpaTOpHBIM O0OpYIOBaHHWEM, a TakXKe MpaBuja OOpameHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHMSIMH MO BBITOJHEHHIO J1a0OpaTOpPHBIX
XUMHUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUJIAHUPOBATH M  BBINOJIHATH XUMHYECKUN
SKCIIEPUMEHT (Pa3jlo’KEHHE MEPOKCHJIa BOAOpPOAA B IMPHUCYTCTBHM KaTalau3aropa,
ONpENEIEHUE Cpelbl PACTBOPOB BEUIECTB C IOMOIIBI YHHBEPCAIBHOIO
UHJMKATOPA, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeakluH,
peaklM MOHHOTO OOMEHA, KaueCTBEHHbIE PEakluu Ha cyib(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TemMam «Metaib»y U «Hemertaiuib») B COOTBETCTBUU C IPABUJIAMU TEXHUKH
0€301acCHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEACTABISATh PE3YNbTaTbl XMMHUYECKOIO JKCIIEpUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKIHuii U (HOPMYTUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIuio, MOIYyYaeMyK U3 pa3HbIX HCTOYHHMKOB (CpelicTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOZATh  MpaBWiIa  SKOJOTHYCCKH
11eJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOM JACATENBHOCTH B IIEISX
COXpaHEHHUs CBOETO 370POBbS M OKPYKAIOIIEH NPHUPOAHOW Cpeabl, OCO3HABATH
OIMaCHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3MBI ONPEACIEHHBIX BEIICCTB, TOHUMAs
cvbicit Tokazatens ITJIK, mosicHAT, Ha mpuMepax CIOCOOBI YMEHBIICHHS H
MPEAOTBPAIEHUS UX BPEITHOTO BO3/ICHCTBHS HA OPTAHU3M YEJIOBEKa;

JUIsl 00yYaronuXxcsi ¢ OrPaHUYCHHBIMA BO3MOXKHOCTSIMHU 3JIOPOBBSI: YMEHUE
IPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIICCTB H
XUMUYCCKUX SIBJICHUM;

JUISL CAENBIX W CHA0OBHASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOJIh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. Bpaiins ajist 3anucu XuMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyecTBO 4acos

HanmeHoBaHMe pa3/ie/ioB U TeM

DJIeKTpPOHHBIE (HM(pPOBbIE)

Ne n/m Konrpoabubie | IlpakTuyeckue
NPorpamMMmsl Bcero o0pa3oBaTesibHbIE PeCypcChl
padoThI padoThI
Pa3nea 1. TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[Ipeamer opranndeckoit xumun. Teopus
pedt p P https://resh.edu.ru/subject/29/10/
1.1 CTPOEHHSI OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoanbl
https://resh.edu.ru/subject/29/10/
2.1 [IpenenbHbIe yriIeBOAOPOABI — aJIKAHBI 2
29 HenpenenbHbie yraeBo0pOIbl: aJKEeHBI, 6 | https://resh.edu.ru/subject/29/10/
' aJIKaUEHbI, AJIKUHBI
https://resh.edu.ru/subject/29/10/
2.3 ApOoMaTHYECKHE YTIEBOIOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YIJIEBOLOPOIOB 3 | https://resh.edu.ru/subject/29/10/
' U UX nepepaboTka
Uroro no pazgeny 13
Pa3nea 3. Kuciiopoacoaep:kamue opranHu4eckue coe{MHeHHs
https://resh.edu.ru/subject/29/10/
3.1 Crouptsl. @eHon 3
39 Anppaerunsl. KapOOHOBBIEC KUCTOTHI. 7 | https://resh.edu.ru/subject/29/10/
' CroxHbie 3P



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

33 VYrneBoabl 3
Uroro no pazgeny 13
Pasnen 4. AzoTcoaepxaiiue opraHudeckue coeInHeHust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no pasueny 3
Pa3znen 5. BoicokomoJieKyJISIpHbIE COeANHECHUS

5.1 ITnactmaccsl. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB 110 14

[NPOI'PAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHUe pa3/ie/ioB U TeM

Koan4yecTBo 4acoB

DJIeKTpPOHHbIE (LM (pPOBbIE)

Ne ni/m Kontpoannsie | IlpakTHueckue
NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE PecypcChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenune atomoB. Ilepnonnueckuii
3akoH U [leproanueck
1.1 prOA W1 cneTema 3 https://resh.edu.ru/subject/29/11/
XUMHUYECKHX djieMeHToB []. 1.
Menneneesa
C .M 0
1.2 TPOCHHE BEHecTia. MHOoroobpasue 4 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XHAMHUYECKUE PEAKLIUN 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 13
Pa3nen 2. Heoprann4yeckasi Xumust
2.1 Meraubl 1 https://resh.edu.ru/subject/29/11/
2.2 HemeTanmst 1 1 https://resh.edu.ru/subject/29/11/
CBsi3b HEOPTAHUYECKUX U
2.3 p 2 https://resh.edu.ru/subject/29/11/
OpraHWYECKHUX BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3

[NPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., ®enpnaman @.I°., AkiimonepHoe oO11eCcTBO
«M3natenbeTBO «IIpocBenieHney
» Xumus, 10 xinace/ Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe o0I11ecTBO

«M3marenscTBO «IIpocBemenune»

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

VY4yeOHbIE TOCOOUS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MynbTUMEINIHBIA KOMITJIEKC
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