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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOmero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHOW MPOrPaMMbl CPEJHEro o0IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepalibHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepany, peanu3yOMUX OCHOBHBIE O00pa3oBaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCs CPEICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collepKaHMs, PE3yJbTaTOB OOy4deHUsT W TPeOOBAHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHs. OTH LEHHOCTH KAacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEeKa, a TaKXkKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TpPUPOAHONW cpene. Peanusyercss xumuyeckoe oOpa3oBaHue
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIeHbl B
nmporpaMme N0 XUMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXkKe C y4E€TOM
oOlmmx 1eneld W TMPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOU BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (popMuUpyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYITMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOH KYJIBTYPhI, HEOOXOUMBIM yCIIOBUEM YCIIEITHOTO
TpyJa ¥ KU3HA KaXI0To wieHa oOmectBa. CoOBpeMEHHass XMMHS Kak Hayka
co3ujlaTe/IbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€301aCHOCTH M OXPaHBbI 310POBbSL.

B coorBercTBUM ¢ OOmIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM s BbIpaOOTKM MHMPOBO33PEHUYECKHX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJODKCHMUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomMHA  npeaMeTa «XHUMHs»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmiass ¥ HeopraHMYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU W3yYECHUH
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» c(hopmupoBaHa B MIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuajia u OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPECOXMMHUYECKMX W  JIIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHMH BemecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEJAMHEHHI. B Kypce oOpraHudeckol XMMHHM TOJY4arOT pa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs MEPBOHAYAIBHbBIE
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHMS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD»  00ydarolmMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTHYECKUX MO3UIUH,
riyoke TOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXXHEHIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHUM, a TAKKE O XUMUUYECKHX PEaAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MNpOTeKaHus JomnoyiHsgercss B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBS3M XUMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pPOJib B IO3HABATEJIBHOM W IPAKTHYECKOU
JESITEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHSI K MPOLECCY



TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XMMHUEWU, KPUTUYECKH OCMBICIMBATh MHGOPMAIMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAaHWM, penieHus MWHTEIJIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKHUX 3a/lau. B 1ienoM copepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCI MHPOBO33PEHYECKONW OCHOBBI JUIsl MOHUMAHMUS
bunocohckux MaeH, TaKUX KaK: MaTepUaTbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUWA IMYTEM OSKCIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JeM COepeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUs HOBBIX
TEXHOJIOTUW U MAaTEPHUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIU3ALNU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3IMYHBIX BHUJIOB JICSITEIBHOCTU: pEUICHUS TMpoOJieM, TIOUCKa, aHajiu3a W
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACATEIbHOCTH, 3aHUMAIOIECH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEHETO 00IIEro 0Opa3oBaHus, IIPU ONPEACICHUN
COJICPKATEJIbHOW XapaKTePUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHUIO LIEJEH H3y4YEeHUs
peaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LIEJISIMU HU3YyUYCHUS IMpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMHUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIeH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JIekKaT KIIOUEBBbIC MOHSTHS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNH MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il MPUOOpeTeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LieJied U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeliHero obmiero odpazoBanus. CerojHs B
NpernojlaBaHu  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IIPAaKTUYECKOM KOMIIOHEHTE COJAEp)KaHWsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIErO He
HA0OpOM 3HaHWU, a (YHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOco0aMH u
YMEHUSMH aKTUBHOTO MOJIYYEHHUS! 3HAHUU M NPUMEHEHUS HX B PEANbHOW >KU3HU
JUISl peLIEHUs TPAaKTUYECKHX 3a]1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TAaKUE LENH U 33J]a4H, KaK:

ajanrtanus oO0yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHHs MMpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX [UIsl MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE IO3HABATEJIBHBIX MHTEPECOB, MHTEIIEKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MTOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COJIEP KAHNUS;

(dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUIEHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MNPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcst YOeXIEHHOCTH B T'yMaHUCTUYECKOH
HAIpPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOpPETEHHs OmbITa
WCIIOJIb30BaHUs TOJYYEHHBIX 3HAHUW ISl NPUHSTUS TPAMOTHBIX PEUICHUNW B
CUTYaLUsIX, CBA3aHHBIX ¢ XUMUYECKUMU SIBJICHUSAMH.



B yuebHoM maHe cpemHero oOmero oOpa3oBaHHsS MPEAMET «XHUMHUS
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeIMETHOM oOnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 vacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHn4YecKOr XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnii A. M. BytnepoBa, €€ ocHOBHbIE 1T0JI0KEHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCIMHEHUW (CUCTEMaTW4yecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OINBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpYU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB U CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH M 3TaH —
OpoCTeiIlIe NPEACTABUTENN AaJKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJIOTEHUPOBAHMS, TUIpaTallid, OKHUCJIEHHUS U
MOJIMMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwniOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
KAay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psi. ALleTUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHYECKHE CBOWCTBA (peakluu THAPUPOBAHUS, raJOreHUPOBAHMS, THIpATaLUH,
rOpEeHUs), MOJYyYEHNE U IPUMEHEHHE.

Apensl. benzon: cocra, crpoeHue, (pu3NYeCKUe M XUMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHHsS U HUTPOBAHUS), MTOJYUYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHpiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. Hedth u e€ npoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKUW), mupoau3. I[IpomykTer
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yTOJb U POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB M HMX MPEBpALICHUN:
O3HAKOMJIEHME C oOOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroiap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranueckue coeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIUM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3THUIICHTJIUKOJIA.

@deHoN: CTPOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U kemouwvl. DOpMaNBIAETH, ALETAIBJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIECHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (pHU3MUecKhe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oOmue Uil Kjacca KUCIOT, PEaKIUsl 3TepU(pHUKaLUu), OJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KakK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘uaponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

YraeBoawsl: coctaB, Kkjaccuukaius — yriieBoaoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(ll), oxkucinenne ammuadynbiM pactBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupoaHeie nmosuMepbl. CTpoeHue Kpaxmaia H
Heunoo3bl.  PU3MYECKUE W XMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAauECTBEHHAs PEAKIUS C HOJIOM).




OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBE/ICHHE, HAOJIOJICHHE U ONMHMCAHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoM Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aUMOJICUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaerngos (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemau(Il), BzammomercTBHEe Kpaxmanga C HOJOM),
MPOBEICHNUE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IMPOJYKTa PEaKIMH M0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKane OpraHunIecKue COCTMHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWYECKHE coeauHeHUs. Du3ndecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCJIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak NpUpOJHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINHU Ha OCIIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB W HUX IMPEBpaIICHUI:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIisi OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3AlUN, CPEAHSIS MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MIOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX MPEBPAILCHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NMPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TIOHSITHH, SBJISIOIIUXCS CHUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THIOTE3a,
3aKOH, TE€OPHSs, aHAJU3, CUHTE3, KjIacCu(uKaius, NepuoaUIHOCTh, HAOIIOJEHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJICKYyJa,
DHEPreTUYECKUA YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKU, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuUHEpabI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypCHL.

TexHOorus: IHUIIEBbIE MPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IUTAHUII,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dIeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEPreTU4eckrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . Menneneera. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepuoanueckor CHUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3Ha4YeHue NMePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOH XUMHYECKOM CBsI3W (OOMEHHBII U JOHOPHO-
akuentopHsiil). Bomoponanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOIO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O OucnepcHBIX cucTemax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIKANIMX K PA3IMYHBIM KJIacCcaM.

Xumuueckass  peakuus. Krnaccudukamuss  XUMHYECKHX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAcChl BELIECTB,
3aKOH COXPaHEHUA U MPEBPALLICHUS SJHEPTUHN TP XUMUYECKUX PEAKLIMSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XHUMHAYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMudeckux sjaementos . U.
MeHneneeBay, M3ydeHHE MoOJieNied KPUCTAUIMYECKUX PENIETOK, HaOtoJcHUuE U
OMHCaHUEe JICMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

Pacuérnblie 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYE€Thl C HUCIOJIL30BAHUEM IMOHATHS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoir  cucteme
xummudeckux asnemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUNH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOJAHBIX COSTUHEHUN ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue cnocobbl monydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
U3y4YeHUE KOJUIEKIMH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJUIOB, pPELICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJEeHWEe U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WiM O00ObEMA ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponap xuMum B 0OCCIEUEHHHM SKOJIOTHYSCKOM, SHEPreTHYSCKON U IHIIECBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaenuss 00 OOMMX HAYYHBIX NPUHLUINAX [POMBIIIJIEHHOTO
IIOJIyYCHUS BaXKHEHIINX BEILIECTB.

YennoBek B MHpE BEIIECTB M MATEpUAIOB: Ba)XKHEUIIHNE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepuasbl Ui 3JIEKTPOHUKH, HAaHOMAaTEpHaJbl, OPTaHUYECKHE U MUHEPaJIbHBIC
ynoOpeHus.

XAMHSL W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKaPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XUMUHU
B IIOBCETHEBHOU KU3HHU.

MexnpenMeTHsIe CBSI3H.

Peanuzauust  MeXNpeOMETHBIX  CBS3€d NOpU  HU3y4YeHHH OOwmEed U
HEOpraHW4YecKor XUMHuMU B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

dusnka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€THUYECKUI YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHoO€ COCTOSIHME BEIIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHEepasnbl, TOPHbIE MOPOJIbI, OJIE3HbIE UCKONAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonorusa: XUMHUYEcKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYalONIMMHUCSL TMPOTPAaMM CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CACTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01iero 00pa3oBaHMsI BBIJICICHBI CIACAYIOMAE COCTABIISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIMYHE MOTHUBAINH K O0YICHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
1EIN U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HAeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJIEHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OTbBITA TO3HABATEILHON U TPAKTUYECKON JESTEIBHOCTH
OOy4YaronIMXcs Mo peaau3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIIOPSJIKY;

MPEACTABIICHUS] O COINMAJIBHBIX HOpPMax M TMPaBWIAX MEKITMIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TP CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W TMO3HABATEIBbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIHHOCTH;



2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacIJeIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHMS] HAyKd €CTh pe3yjbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHalm3e MHPOPMAIMH O MEePEAOBBIX JOCTIKEHUSX COBPEMEHHOW OTEYeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIliH, CBA3AHHBIC C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 370poBOro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwJl 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTH TPaBWJI HHIMWBHAYAJIbHOTO U  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

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

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3auyHoro poaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOH TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:



HKOJIOTUYECKU 1IETIECOOOPA3HOTO OTHOILICHHS K MPUPOJIE, KaK HCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMaHHUA TJI00AJbHOTO XapakTepa 3KOJOTMYECKHX Ipo0JieM, BIIMSHUSA
DKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XUMMH IS
peuIeHus BOIIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JEHUCTBHUM, NPHUHOCAIIMX BpEd OKPYKAIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYHS PA3BUTOrO HKOJIOTMYECKOTrO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHBOCTOSITH HJCOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILECTBEHHON MPAKTHKY;

NOHMMaHUA CHeUM(UKHM XUMUU KaK HAayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNMN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJICTaBICHNUs 00 OKpY)KaroIlleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B O0COOOWM 3HAYMMOCTH XHMHH i1  COBPEMEHHOH
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BA)XXHOW pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUHN
YCIEIIHOTO TPpyJa M SKOJOTMYECKM KOM(OPTHON JKM3HHM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJTly4yaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHMs! SBJIICHUN OKPY’KaoIEro MUpa u
IPOUCXOSIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JIAHHBIX C LEJIbI0 MOJYYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  O0pa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
NEATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOro npeameTra «XHUMHs» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YyHOW KapTHHBI MHUpa U CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJlbHbIE Y4eOHbIE NEWCTBHs (TIO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PETYJISTUBHBIE), 00ecCIeynBaoIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHON KOMITIETEHIIUU 00yYaroIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEWCTBUS B MIO3HABATEIIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpeqMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AeCTBUAMM:

1) 6a30BbIe JJOrMYeCKHE IeHCTBUSA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCIIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUM IS KIacCU(PUKAIMK BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU pEIIeHWH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHHUS BEIIECTB U XUMHYECKUX
peakuuii;

bopMyIMpOBaThH 1IENIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITETILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENBLCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3TuYHbIX
METO/IOB IMO3HAHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPoOpManuu (HAYy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
MpE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IWYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMaAIMK, HEOOXOAMMOW [UIsI BBIMOJHEHWS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  TPEACTABICHHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyyHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
XUMUYECKON uHGpOpMAIMel: TPUMEHSATh MeEXIpeaMeTHeie (pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEACTBA
HaTJISTHOCTH.

OBjaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAE€MOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKA3bIBaTh  HJEH, (OPMYJIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TPY BHITIOJTHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaqn3alud y9eOHOTro MPOoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
x0J1e 00Cy X IeHHUS 1 OOMEHa MHCHUSIMHU.



OByaieHUe YHUBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IMO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJauyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraéMblii aJfOpUTM JCUCTBUN MpHU
BBINIOJIHEHUHU YYEOHBIX U HUCCJIEAOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b deKTUBHBIN CcMOcO0 MX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUsI IPAKTUYECKUX 3a]1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPHUPOJHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIINE TOHATHA (XMMHYECKHM JJIEMEHT, aTOM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTass U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbIM CcKeneT, (yHKIMOHAlbHAs TIpymna,
pajviKai, U30Mepus, U30MEPbI, TOMOJIOTHUECKUI P, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannveckux BemecTtB A. M. byTinepoBa, 3aKOH COXpaHEHHS MACChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUU BaXKHEHIIMX OPraHWYeCKUX BEHIECTB B OBITY U
IIPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
OMMCAHUH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COCMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUM HCIOJNB30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOJAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEAMHEHUs), JlaBaTh WM Ha3BaHUA II0
cuctematudyeckoil HomeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBHAIbHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
dbpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAs M YKCYCHas KHCIJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMHU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsd (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOI0IeHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTpaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1abOpaTOpHBIM O0OpYJAOBaHHMEM, a TakKe MpaBuia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (ITPEBPAICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATYypalusi OCJKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpamieHuu C
BEIIECTBAMH U JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMCHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA >KHUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHUYECKUX
BEIllECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUISL CHENBIX M CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy:.
11 KJIACC

[IpenMeTHbIE pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIECHUS, XUMUYECKAsl CBS3b
(KoBaJieHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SBIICHHM, (PAKTOJOTHMYECKHE CBEJICHHS O CBOMCTBAX,



COCTaBE, MOJIyYEHUH U 0€3011aCHOM HCIOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEpHbIE MPU3HAKU TMOHSTHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JJIf
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEENISITh BAJICHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJIHASA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHECHUM;

c(OpMUPOBAHHOCTb YMEHUN yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBY K OIpPEAEIEHHOMY Kilaccy/TpyIine
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAaJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacCKpbIBaTh CMbICI MEPUOANYECKOro 3aKkoHa [l.
N. MenpeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoi cucTeMsl
xumuueckux anemeHTtoB [[. WM. MeHnneneeBa, MCHOJIb3ysl TOHATHUS «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAUHEHUU
10 nepuojaaM u rpymnnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHToB 1. U.
Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMHMCHIBATH)  OOIIHE
XUMHUUYECKHME CBOMCTBA HEOPraHUYECKUX  BEILIECTB  PaA3JIMYHBIX  KJIACCOB,
IOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOM CBSA3UM MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XUMHUYECKUE PEAKLUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHHUS DPEaKUUW pa3IUYHbIX
TUIIOB, TIOJTHBIE U COKpAILIEHHBIE YPAaBHEHUSI PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  paCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKAIMEe B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHAKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAINAX W
HKOJIOTMYECKUX MPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIH TPOBOJUTH BBIYHCICHUS C HCIIOJIH30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXpaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IMpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3lioKEHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTajauzaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOULIBIO  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3TUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOU pEaKIUH,
peakiuu MOHHOTO OOMEHA, KAayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaiue» U «HeMetaiib»y) B COOTBETCTBHM C MMPABUIAMU TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, aTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TpaBUjia  IKOJOTHYECKU
11e71eco00pa3HOTO TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJSIX
COXpPAHEHHSI CBOETO 3JIOPOBBS M OKPYKAIOIIEH MPUPOJHONU Cpelibl, OCO3HABATH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvbpicnt mokasarens [IJIK, moscHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS H
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTraHU3M YEJIOBEKA;



JUIsi 0OYyJaronuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne n/mm Konrpoubnsie IIpakrnyeckue
NIporpaMmMsl 0o0pa3oBaTeJLHBIC PEeCYPChI
POTP Beero padoThI padoThI P PeCyP
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYEeCKOM XMMHUM
PO https://resh.edu.ru bubnmnoreka
IIOK https://lesson.edu.ru/04/10
[Ipenmer opraHMYeCcKO XUMUU. doxcdop yueGHuK
1.1 Teopust CTpoeHUS OPraHUuYECKUX 3 https://foxford.ru/wiki/himiya
coenunenniit A. M. byrieposa https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
Hroro no pazgeny 3
Pa3nea 2. YrieBogopoabl
POIII https://resh.edu.ru bubnmnorexa
ILIOK https://lesson.edu.ru/04/10
®dokchopa yueOHUK
IIpenenpHLIE YIIIEBOIOPOILI —
2.1 pel yr Alopoat 2 https://foxford.ru/wiki/himiya
aJIKaHBI ;
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
PO https://resh.edu.ru bubmmorexa
IIOK https://lesson.edu.ru/04/10
29 HemnpenenpHbie yrieBoaopos: 6 ] qDOK?(bOPJI qu6H?IIf o
. ATIKEHBI, AMKATHCHDI, ATKHHBI https.//foqurd.ru/w1k1/h1mlya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
POII https://resh.edu.ru Bubdnuoreka
23 ApPOMATHUCCKH® YTIBOIOPOEL 2 IIOK https://lesson.edu.ru/04/10

doxkchopa yueOHUK
https://foxford.ru/wiki/himiya




[IpupoHbIE UICTOYHUKHU

https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
POII https://resh.edu.ru bubanorexa
ILIOK https://lesson.edu.ru/04/10
doxkchopa yueOHHK

2.4 3 1 https://foxford.ru/wiki/himiya
YTJIEBOJIOPOJIOB M MIX IepepaboTka https//learnineapps.ore
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya
Wroro no pazneny 13

Pasznen 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust

3.1

3.2

3.3

Crnuptsl. Oenon 3

Ansneruasl. KapOoHoBbIE
KHUCHO0THI. ClI0XKHBIE HPHUPHI

YrieBoanl 3 1

POIII https://resh.edu.ru bubanoreka
IIOK https://lesson.edu.ru/04/10
dokchopa yaeOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

POIII https://resh.edu.ru bubanoreka
ILIOK https://lesson.edu.ru/04/10
®dokchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

POII https://resh.edu.ru Bubnuoreka
LOK https://lesson.edu.ru/04/10
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Wroro no pazneny 13




Pasznen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

4.1

AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroro no pazgeny 3

Pa3zaed S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS

POIII https://resh.edu.ru bubanorexa
IIOK https://lesson.edu.ru/04/10
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

PO https://resh.edu.ru bubnmnoreka
OK https://lesson.edu.ru/04/10
®dokchopa yueOHUK

5.1 [Inactmaccel. Kayuyku. Bonokna 2 https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
https://foxford.ru/catalog/trainings/himiya

Wroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOTPAMME




11 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

KoauuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3zpea 1.

Teopeanecmle OCHOBbI XUMHH

1.1

Crtpoenue atomoB. [lepuoanueckuii 3akoH
u [lepnoanueckas cuCTeMa XUMHUYCCKUX
anemeHToB /1. I. Meneneena

POIII https://resh.edu.ru
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
doxkchopa yaeOHHK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

1.2

1.3

Crpoenue BemectBa. MHOrooOpasue
BEIIIECTB

XUMUYECKUE PEAKIUU

POIII https://resh.edu.ru
bu6mmoreka [JOK
https://lesson.edu.ru/04/11
dokchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
POIII https://resh.edu.ru
bu6nmmoreka [JOK
https://lesson.edu.ru/04/11
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

Hroro no pasaeny

13

Pa3nen 2. Heoprannueckasi XuMust

2.1

Mertanibsl

POIII https://resh.edu.ru
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
doxchopa yueOHUK




2.2 Hemeramnl

https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com
POII https://resh.edu.ru
bubmuorexa [JOK
https://lesson.edu.ru/04/11
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

CBs3b HCOPIraHNYCCKUX U OPIraHUYCCKHX
BCIICCTB

2.3

Hroro no pazneny
Pasznea 3. Xumus u KU3HL

3.1 XUMUA U KA3HB

Hroro no pasaeny

17

POIII https://resh.edu.ru
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
doxkchopa yaeOHHK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

POIII https://resh.edu.ru
bu6mmoreka [JOK
https://lesson.edu.ru/04/11
doxkchopa yueOHUK
https://foxford.ru/wiki/himiya
https://learningapps.org
https://onlinetestpad.com

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
] ara ugposBbie
Jl:;n Tema ypoka Beero KonrTpoabubie IIpakTuueckue 51[3yqemm gﬁ[?agosaTeanme
padoThI padoThI pecype
[Ipenmer opraHnyecKoil XuMuH, €€ PO https:/resh.edu.ru
I BO3HUKHOBEHHE, PA3BUTHUE U 3Ha’1quI/Ie ! bubmorexa LHOK
’ https://lesson.edu.ru/04/10
Teopus cTpoeHUS OpraHU4YECKUX POII https://resh.edu.ru
2 coenunennii A. M. byrnepoga, eé 1 bu6mmoreka [IOK
OCHOBHBIE ITOJIOKEHUSA https://lesson.edu.ru/04/10
[IpencraBienue o K1accuPpUKaun
OpPraHUYECKUX BELIECTB. POII https://resh.edu.ru
3 Homenknarypa (cucrematuueckas) u 1 bu6mmoreka [IOK
TPUBUAILHBIE HA3BAHUSI OPTaHUYECKUX https://lesson.edu.ru/04/10
BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHE PIIH https:/resh.edu.ru
4 TOMOJIOTUYECKHUM PSSl ’ ! bubmiorexa LHOK
https://lesson.edu.ru/04/10
MeTaH 1 5TaH — npocTeifme POIII https://resh.edu.ru
> MPEACTaBUTENH AJIKAHOB ! bubmiorexa LOK
https://lesson.edu.ru/04/10
POIII https://resh.edu.ru
6 AJKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 bubnmoreka [JOK
https://lesson.edu.ru/04/10
OTUiEH U NPONWIEH — NpoCTeine PIIL htps:/iresh.edu.ru
7 MPEJICTAaBUTENN ATKEHOB ! bubmorexa [IOK
https://lesson.edu.ru/04/10
[TpakTrueckas padora Ne 1. PO https://resh.edu.ru
8 «[lonmy4yeHue sTHIIEHa U U3yUEHUE €TO 1 1 bubnnorexka [HOK

CBOMCTBY

https://lesson.edu.ru/04/10




Ankanuensl. byranuen-1,3 u PO https://resh.edu.ru
9 metunOyraauen-1,3. [lonydenue bubnmoreka [JOK
CHUHTETUYECKOI0 KayyyKa U pe3UHBI https://lesson.edu.ru/04/10
AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTUYECKHUH PS/I. PO hitps://resh.edu.ru
10 AI_IeTI/IJIe},I — IPOCTEUIINI Bubmiorexa LHOK
https://lesson.edu.ru/04/10
MPEACTABUTENb AJIKUHOB
BEIHCIICHHS [0 YPABHCHHIO POIII https://resh.edu.ru
1 XUMHUYECKON peaKuu bubmorexa LIOK
https://lesson.edu.ru/04/10
ApeHsL: GEH301 B TONYOIL. POIII https://resh.edu.ru
12 TokCcHYHOCTH apEeHOB bubmorexa LIOK
https://lesson.edu.ru/04/10
['eneTnueckas CBsI3b yIri€BOJOPOIOB,
13 MPUHAICKAIINX K Pa3TUYHBIM
KJ1accam
Hpuponssre HCT,OqHHKH o POIII https://resh.edu.ru
14 il(")Jl'I_[eBOILOPOJIOB. MPUPOAHBIN Ta3 u Bu6morexa LIOK
YTHBIC H? (ranEIe rasel, neQTh 1 https://lesson.edu.ru/04/10
MIPOJYKTHI €€ nepepadoTKu
Crnioco6sl iepepadoTku HepTH: PO https://resh.edu.ru
15 NePEroHKa, KPeKUHT (TepMHUUYECKU, bubnnoreka [JOK
KaTAIUTUYECKUI ), TUPOJIU3. https://lesson.edu.ru/04/10
KoHTpomsHas paGoTa 1o pasaery POIII https://resh.edu.ru
16 «YTII€BOIOPOABD) bubmorexa LIOK
https://lesson.edu.ru/04/10
1 ) POIII https://resh.edu.ru
pelenbHbIE OJHOATOMHBIE CITUPTHI:
17 METaHOJI U 3TaHOJI. BoiopoaHas cBs3b bubmorexa LIOK
’ https://lesson.edu.ru/04/10
MEHOTOATOMHEIC CIHPTH: POIII https://resh.edu.ru
18 STUJIEHTJIMKOJb U TIMLIEPUH bubmorexa LIOK
https://lesson.edu.ru/04/10
19 DeHOJI: CTPOCHUE MOJIEKYIIBL, POIII https://resh.edu.ru




¢du3nveckre 1 XUMHYECKHE CBOMCTBA, bubmumoreka [IOK
IIPUMEHEHUE https://lesson.edu.ru/04/10
ANbIeruE:; opMATICTH PO https://resh.edu.ru
20 . eT’;H ) ’le - X o If A Bu6uotexa [JOK
H ACTIIL. Al https://lesson.edu.ru/04/10
OIHOOCHOBHBIE MPEJIETbHbBIC POIII https://resh.edu.ru
21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U bubnuoreka [IOK
YKCyCHast https://lesson.edu.ru/04/10
2 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, POII https://resh.edu.ru
23 Kak IPEICTABUTEIN BBICIIUX bubnuorexa [JOK
KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/10
MBpbiia Kak COJIM BBICIINX KapOOHOBBIX PO https://resh.edu.ru
24 KHCJIOT, MX MOOIIIEE efICTBl;/)Ie bubmiorexa LIOK
’ mee I https://lesson.edu.ru/04/10
CnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE POIII https://resh.edu.ru
25 KapOOHOBBIX KUCIOT. ['uaponan3 bubnnorexa [JOK
CJIOKHBIX 2(PUpoB https://lesson.edu.ru/04/10
KHDBL: HADOIHS. [IDHMCHCHIC POIII https://resh.edu.ru
26 61/10p OILH‘IGIDL(?KEIH ,o E KUPOB ’ bubmiorexa LIOK
1 poi p https://lesson.edu.ru/04/10
VYTeBoibl: CoCcTaB, KIacCU(pUKAITHSI. PO https://resh.edu.ru
27 Bakneiiue npeacraBuTeNn: TIII0K03a, bubnnoreka [JOK
¢bpykTo3a, caxaposa https://lesson.edu.ru/04/10
Kpaxman u nemntono3a kak IpupoHbie POIU htips://resh.edu.
28 ncl;) HMEDLL H pHp bubnmoreka [JOK
1 p https://lesson.edu.ru/04/10
KontponbHas paboTa mo pazaery PO https://resh.edu.ru
29 «Kucnopoaconepxaiine opraHuuecKue bubnnoreka [JOK
COCITUHCHUS https://lesson.edu.ru/04/10
POIII https://resh.edu.ru
30 AMWHBI: METUJIAMUH U aHUJTUH

bubmuorexa [JOK




https://lesson.edu.ru/04/10

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE POIII https://resh.edu.ru
31 OpraHMYECKUE COETUHEHUS, UX 1 bubmumoreka [IOK
ononornyeckoe 3Hauenue. [lentunsl https://lesson.edu.ru/04/10
Belki Kak npupoHbie PO https://resh.edu.ru
32 BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS ! Bubmaorexa IOK
https://lesson.edu.ru/04/10
OCHOBHBIE TTOHSTHSA XUMHHU PO https://resh.edu.ru
33 BBICOKOMOJIEKYJIIPHBIX COSUHEHUN ! bubmmorexa LIOK
https://lesson.edu.ru/04/10
OCHOBHBIE METOJBI CHHTE3A PO https://resh.edu.ru
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH. 1 bubnunoreka [JOK
[limactmaccel, KaydyyKky, BOJIOKHA https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le H%aKTquCKHe u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
N POIII https://resh.edu.ru
XUMHUYECKUHN AIEMEHT. ATOM.
! DnexTpoHHask KOHPUTypalKs aTOMOB ! bubnmorexa LIOK
p yp https://lesson.edu.ru/04/10
[lepuonnueckuii 3akoH u [lepuonnueckas
P p PO https://resh.edu.ru
cucTeMa XMMHUYeCcKux aieMmentoB [1. U.
2 MeHeneeBa, uX CBSI3b C COBPEMEHHOM ! bubmorexa LIOK
. i p https://lesson.edu.ru/04/10
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEMHEHUH IO aMm ¥ Iepuogam PO hutps://resh.edu.ru
3 3HaveHue 1e Hong;ecxoro 3a§0Ha u . ! bubmorexa LIOK
p https://lesson.edu.ru/04/10
CHUCTEMBI XUMHUYECKUX djieMeHTOB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH
CrpoeHue BemecTBa. XuMU4ecKast CBsI3b, POII https://resh.edu.ru
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 bubnnoreka [JOK
KOBAJICHTHOU CBs3U. BogoponHas cBs3b https://lesson.edu.ru/04/10
BaneHTHOCTh. DNEKTPOOTPULIATETBLHOCTD.
pooTpHil POIII https://resh.edu.ru
Crenennb okucieHusa. Bentectsa
> MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO ! bubmorexa LIOK
yp yp https://lesson.edu.ru/04/10
CTPOEHUS
[TonsiTHE O NTUCTIEPCHBIX CHCTEMAX. PO https://resh.edu.ru
6 HctruHHbBIE U KOJUIOUAHBIE PACTBOPHI. 1 bubnmoreka [JOK
MaccoBas 10114 BelllecTBa B pacTBOpe https://lesson.edu.ru/04/10
Knaccudukanus u HoMmeHknarypa
Heopralgl)/mecxnx coenHHeHnﬁyp PO https:/resh.edu.ru
7 : 1 bubnmoreka [JOK

I'eneTnueckas CBA3b HCOPTaHNYCCKUX
BCIIICCTB, Pa3JIMYHBIX KJIaCCOB

https://lesson.edu.ru/04/10




Krnaccudukanus XuMHYECKUX peaKIui B
HEOPraHWYeCKOM U OpraHnvYeCcKOn

PO https://resh.edu.ru
XUMHUU. 3aKOH COXPAHEHUS MACChI
8 BEIIIECTB; 3aKOH COXPAaHECHUS U Bubmzorexa LIOK
’ https://lesson.edu.ru/04/10
MPEBPAIICHUS YJHEPTUU TPU XUMHUUECKUX
peaKkuusx
Ckopoctb peakiun. OOpaTuMbie PO hutps://resh.edu.ru
? peakuuu. XuMMHUYECKOE paBHOBECHE Brommozexa LIOK
) https://lesson.edu.ru/04/10
[TpakTrueckas padota Ne 1. «BnustHue
10 pa3nYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKiium»
DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS.
[Tonsitue o BomopoaHom nokasarene (pH) POIII https://resh.edu.ru
11 pactBopa. Peakiiuun noHHOro ooMeHa. bubnuorexa [JOK
I'mpponus opraHnyeckux u https://lesson.edu.ru/04/10
HEOPraHUYECKHX BEILECTB
OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC PO https://resh.edu.ru
12 peakuuu. [lonarue o6 anexTponauze bubnuoreka [IOK
pacIuIaBOB U PaCTBOPOB COJIEN https://lesson.edu.ru/04/10
KonTponbHas pabota mo pazaeny PIHI https://resh.edu.ru
13 «TeopeTnueckne OCHOBBI XUMHU» bubmorexa LIOK
https://lesson.edu.ru/04/10
MerTamibl, UX IOJ0XKCHUE B
[Iepnonnueckoil cucTeMe XUMAYECKHUX POII https://resh.edu.ru
14 anemeHToB /l. 1. Menzaeneesa u bubnmuotexa [JOK
0COOEHHOCTH CTpoeHus aroMoB. O01me https://lesson.edu.ru/04/10
(bu3nUecKre CBOMCTBa METAIIIOB
o POIII https://resh.edu.ru
CmiaBbl METALIOB. DJIEKTPOXUMUYECKUMA
15 PSAI HAaIPSKEHUN METAJIOB bubmorexa LIOK
https://lesson.edu.ru/04/10
16 XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX POIII https://resh.edu.ru
METaJUIOB (HATPUH, KaJTui, KaJbIlUH, bu6mmoreka [{OK




MarHui, A IIOMUHUN) U UX COCTMHEHUN

https://lesson.edu.ru/04/10

XHUMHYECKHAE CBOMCTBA XpOMa, METU U UX PSI htps://resh.edu.ru
17 N poMa, bubmuorexa [JOK
a https://lesson.edu.ru/04/10
X o POIII https://resh.edu.ru
MMHYESCKHE CBOMCTBA IIMHKA, JKejae3a 1
18 JIX COEIHCHI bubmuorexa [JOK
a https://lesson.edu.ru/04/10
[IpakTuueckas pabora Ne 2. "Pemienue POIII https://resh.edu.ru
19 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [JOK
«MeTamas»" https://lesson.edu.ru/04/10
Hewmeramisl, OJIOJKCHHUE
MCTAILIBE HXuH JTOACHHC B POIII https://resh.edu.ru
[Tepuonuueckoit cucreMe XMMUYECKUX
20 anemenToB /[. 1. Menaeneesa u bubnmorexa LIOK
T a https://lesson.edu.ru/04/10
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnueckue cBOiCTBAa HEMETAJIOB. POIII https://resh.edu.ru
21 AnoTponusi HEMETAIOB (Ha IpUMEpe bubnnorexa [JOK
KHCIIOpoJia, cephl, hocdopa u yrieposa) https://lesson.edu.ru/04/10
XHUMHUYECKHE CBOMCTBA raJIOr€HOB, CEPhI PSII https://resh.edu.ru
2 IS - CoP Bubsmorexa LIOK
a https://lesson.edu.ru/04/10
XUMHYECKHE CBOMCTBA a30Ta, hocodpa u PSII https://resh.edu.ru
23 JIX COEIHCHITH ’ p bubnuotexa [JOK
a https://lesson.edu.ru/04/10
XUMHYECKHE CBOMCTBA yIiiepoaa P htps://resh.cdu.ru
24 KPEMHHUS U UX COE I/IHeIzHrﬁ PO Bubmiorexa LHOK
p 2 https://lesson.edu.ru/04/10
[IpuMeHeHne Ba)KHENIINX HEMETAIIOB U POIII hutps://resh.edu.ru
25 JIX COEIHCHIH bubmuorexa [JOK
A https://lesson.edu.ru/04/10
O0001IeHre 1 cucTeEMaTH3alus 3HAHUH
1o TGII\J/IIG «HemeTamibs» BLIIIJIcheHHﬁ o PO htps://resh.edu.ru
26 ) bubmuorexa [JOK

YPaBHEHHAM XUMHUYECKHUX PEAKLMN 1
TEPMOXUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10




[TpakTuyeckas padora Ne 3. «Pemenune POII https://resh.edu.ru
27 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 bubnmoreka [JOK
"Hemertanmst'"» https://lesson.edu.ru/04/10
KonTponbHas paboTa no remam P hitps://resh.edu.ru
28 M P N I: T N 1 bubmuorexa [JOK
CTAJLIBD 1 «HLEMCTAILIbL https://lesson.edu.ru/04/10
Heoprannueckue u opranndeckue PO https://resh.edu.ru
29 kucnotsl. Heoprannueckue u 1 bubnuorexa [JOK
OpraHuYeCcKue OCHOBAHMUS https://lesson.edu.ru/04/10
?ffg;zgzzjeiizp?;{:ﬁ;;Kne 1 PO https://resh.edu.ru
30 Fp A o FéHquCKHX u 1 bubmuorexa [JOK
cHeTHHCCkas CBA3B HEOP https://lesson.edu.ru/04/10
OpraHUYECKUX BELIECTB
ZI))I?(J)IJ?O);EI:{J?ZIKE; 6361;:;1 erqeeTHI/II:IJI/(;CKOI?I 31 P11 https:/fresh.edu.ru
31 e G 1 BuGnnorexa LIOK
TTHIICBOH DESOMACHOCTH, pa3 https://lesson.edu.ru/04/10
METULIUHBI
[IpencraBienust 06 0OIMX HAYYHBIX PO https://resh.edu.ru
32 IIPUHLUIIAX TIPOMBIIUIEHHOIO MTOIY4YEHUS 1 bubnnoreka [JOK
BOKHEHIINX BEILIECTB https://lesson.edu.ru/04/10
PO https://resh.edu.ru
33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1 bubnuoreka [IOK
https://lesson.edu.ru/04/10
POIII https://resh.edu.ru
34 XuUMUS ¥ 370pOBbE YEIIOBEKA 1 bubnuoreka [IOK
https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34
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YUYEBHO-METOJINYECKOE OBECIIEYUEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» Xumusi, 10 xkmace/ I'a6puensa O.C., OOmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe obiectBo «3naTenscTBo
«IIpocBemienney

» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBemienney

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Mertoanueckoe nmocooue.10 kinacc O.C.I"'aGpuensina
Metoauueckoe nocooue.11 kmacc O.C.I'abpuensina

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

POIII https://resh.edu.ru

bubmoreka [{OK https://lesson.edu.ru/04/10

bubnuoteka nudpoBoro 0o6pazoBaTEILHOrO KOHTEHTA
https://lesson.edu.ru/04/11

®okcdopn yueonuk https://foxford.ru/wiki/himiya

https://learningapps.org

https://onlinetestpad.com

https://foxford.ru/catalog/trainings/himiya
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