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NHOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro OOIIEro
obpazoBanus  (D®OIl  COO), mpencrabienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTelIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3yrOlIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTeruun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MPOrpaMMbl 10 XHUMHUHU, K ONpPEISTICHUIO
oOmieir crpareruy OOyuYeHHUs, BOCIUTAHUS ¢ PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM KOHUeNTyaibHble mnosiokenuss @IroC COO o
B3aMMOOOYCIIOBICHHOCTUA 1€, coAep)KaHus, pe3yabTaTOB OOydYeHUsS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011eo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpPIIAOIIUM 3TAlOM peajln3aludyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl UYETIOBEKa, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U MPUPOAHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydJarmommxcs Ha YpPOBHE cpeaHero o0mero oOpa3oBaHUS CpPEICTBAMU
yueOHOTO TmpeameTa «XUMHUS», COJEpKaHHE U TMOCTPOCHUE KOTOPOTO
OTIPEJICIICHBl B TIPOrpaMMe MO0 XUMHUH C YYETOM CHEeUPUKH HAYKW XUMUH, €€
3HA4YE€HUS B MO3HAHUU MPUPOJBI U B MATEPUATILHOMN KU3HU OOIIECTBA, a TAKKE C
y4€ToM OOIMX UeNed ¢ NPUHIUIIOB, XapaKTepHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero ooOmero oOpasoBanmsi B Poccuiickoi
denepanun.

XVMHS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B
COBPEMEHHOM IMBWIM3AllMU, B CO3JaHUM HOBOM 0a3pl MarepuasbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBLHOIO
HAy4yHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO MpEJCTaBlIeHUsT 00
OKpYXKalolleM MHpEe KaK O €IMHCTBE TMpUPOAbl U YEJIOBEKa, KOTOpOe



dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEr0o MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMUSA
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPYyJla W >KU3HU Kaxaoro wieHa oOuiectBa. COBpeMEHHAsT XUMUS
Kak HayKa CO3WJaTebHAasl, KaK HayKa BBICOKMX TE€XHOJOTMH HalpaBjeHa Ha
pelieHrue riI00albHBIX NPOOJEM YCTOWYMBOIO pa3BUTHS 4YeJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JJ0POBBS.

B cooTBercTBUMM C OOUIMMM LENSIMH W NPUHIUIIAMU CPEIHETO OOIIero
oOpaszoBanus cojepxkanue mnpenmera «Xumus» (10-11 kmaccel, 06a30BbIi
YPOBEHb M3YUECHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcs,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKIIOUYEHHUS B JKU3Hb COIMYyMA,
IPOJIOJDKEHUST 00pa3oBaHUs B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocraBistomuMu - TipeiMeTa «XUMUS» SBISIOTCA 0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUHM (C BKIFOUEHHUEM 3HAHUN U3 001Ien
XUMHUHU) U OpPraHu4YecKor XuMuu. @opMuUpoOBaHUE TAaHHOW CUCTEMBI 3HAHUH MpU
U3YYCHHH TpeaMera o00ecrneunBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HeopraHudeckass XuMusi» chopMHUpOBaHA B MporpamMMme MO XMMHUHM Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K H3YYCHHIO y4eOHOro marepuana M oOyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTHEM 3HAHUW HA  OMPECIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XMMHUHU BEIIECTBA
paccMaTpUBarOTC HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUSI OPraHUYECKUX
COCMHEHUN, a TaKXKE HAa YpPOBHE CTEPECOXHUMHUYECKUX U DJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB JO CIOKHBIX
OMONOTMYECKH AaKTHUBHBIX coeauHeHud. B Kypce opranmueckod XuMuu
MOJIY9ar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHusl TMEpBOHAYAIbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
HX CTPOEHHUSI, 0 XUMUYECKON PEAKIUH.



[log HOBBIM yrjaom 3peHHsT B MpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOIO 00Iero 00pa3oBaHUS
TEOpPEeTUYECKU MaTepuad U (DAKTOJIOTHYECKUE CBEJIEHHS O BEIIECTBAX H
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas 1 HeopraHudeckas
XUMUS» OOYyYalolUMCSl TPEIOCTaBIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
MEPUOJAMYECKOTO 3aKOHa C OOIIETCOPETUYECKHMX M METOJ0JIOTHYECKUX
MO3UIINH, TIIYyOKe MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIUNA 3TOr0 3aKOHA —
oT 00001aroIIeH 10 OOBACHSIIONMEH U MPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHUNW O BaXXHEWIIMX BEIIECTBAX, HUX COCTaBeE,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUHU, & TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX IMPOTEKAaHUs JIomoyHseTcs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HWMEKIIUMHU KYJbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHUS CIMOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMU, pPAacKpBIBAlOT €€ pojb B IO3HABATEIHbHOU U
MPAKTUYECKOUN JeATeIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKCHUS
K TpPOIECCYy TBOpUYECTBAa B OOJACTU TEOPUM M TPAKTUYECKUX MPHIOKEHUM
XUMHUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJieMaX, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKH
OCMBICJIMBaTh HWH(OpMAIMI0O W TPUMEHATh €€ IS TOIMOJHEHUS 3HAHUMH,
pEeLICHUsT MHTEJUIEKTYAJIbHBIX M AKCIEPUMEHTAJIbHBIX MCCIIEA0BATEIBCKUX
3a1a4. B nemom coxepikaHue y4eOHOTO mpenMeTa «XHMHS» JTaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTUPOBaHO  Ha  ¢GoOpMHpOBaHME y  OOydYaromuxcs
MHPOBO33PEHUYECKONH OCHOBHI ISl TOHUMAaHUS PUI0ocODCKUX HIeH, TAKUX KaK:
MaTtepuajibHOE €JUHCTBO HEOPraHMYECKOr0 M  OpPraHUYecKOro MHpa,
00yCJIOBJICHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOSHHEM, IT03HABAEMOCTh
NPUPOJHBIX SIBJICHUN MyTEM DKCIEPUMEHTA U PEIICHUS MPOTUBOPECUUM MEXKTY
HOBBIMH (paKTaMU U TEOPETUIECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POTH XUMUU
B pEHICHUU OKOJOTHYECKUX TpoOJieM, a Takke mpobdiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS,, CO3JaHUS HOBBIX TEXHOJIOTUH U
MaTepuasos.

B nmane pemeHus 3amady  BOCHHMTAHUS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCcs NMPHUHSTHIC MPOTPAMMON MO XMMHUHM TOJIXONBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUM, HMEIOIMUX ©0a30BO€ 3HAYECHHUE MJIS
pPa3IUYHBIX BHJOB JIESITEIBHOCTH: pELIECHUsI MpoOJieM, IOWCKa, aHaIu3a |
00paboTKM  WHpOPMALMK, HEOOXOAUMBIX [Jid MNPUOOPETEHUsS  OIbITa
MPAKTUYECKON M HCCIENOBATEIbCKON JESITEIbHOCTH, 3aHUMAIOLIEH BaXXHOE
MECTO B IMO3HAHUU XUMHUHU.



B mnpakTtuke mnpemnojnaBaHusi XUMHUM Kak HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusl, TaK M HAa YPOBHE CpeAHEro oOmero oOpa3oBaHUs, MpHU
ONpEJEICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LeJed HM3y4yeHUs IperMeTa
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKHM Kak oOJaCTU COBPEMEHHOTO
€CTeCTBO3HAHUS, IMPAKTUYECKON MAESTENbHOCTH YeJIOBeKa M KakK OJHOro W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAWYECKOW TOYKHM 3pPEHHUSI TaKOW
MOAXOJ K OINpeAeNiCHUI0 LeJed U3ydYeHHs MpeaMera SBISETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU HEJSIMUA H3YYCHUS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCA:

- ¢dopMupoBaHHUE CHUCTEMbl XHMHUYECKHUX 3HAHMM Kak BaKHEUIIEH
COCTaBIIAIOIIEH €CTEeCTBEHHO-HAYyYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOW JIeKaT KIHYEBbIE TMOHATHS, (yHIaAMEHTaJbHbIC 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHUMAaHUE
CYLIHOCTH JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH X Pa3BUTUS U CTAHOBJICHUS;

- (QopMupoBaHME U pPa3BUTHE TMPEACTABICHUM O HAyYHBIX METOAaX
MO3HAHUSI BEIIECTB M XHUMHYECKHX PEaKIMUid, HEOOXOAUMBIX IS
NpuOOpEeTeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUHN, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
MOBCETHEBHOM JKU3HM;

+ pa3BUTHE yMEHHH ¥ CHOCOOOB  JCSITENBHOCTH, CBA3aHHBIX C
HaOMOIeHUeM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPHUMEHTa,
coOJIF0ICHUEM TTPaBHII 0€30MMacHOr0 0OpaIeHHsI C BENECTBAMM.

Hapsimy c¢ »TuMm, comepkarenbHas XapakTEepHCTHKa Ieled u 3amad
M3Y4YEHHUs MpeAMEeTa B MPOrpaMMme MO XUMUU YTOUHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBHM C HOBBIMH MPUOPUTETAMH B CHUCTEME CpEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENOJaBaHU XUMUU B OOJIbIIEH CTENEHU OTHaéTCs
MpPEANOYTCHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHusg  OOydeHus,
OPHUEHTUPOBAHHOW Ha TOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTEIbHON
OpraHu3alvy, BIAACIONIETO HE Ha0OpoM 3HaHWH, a QYHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITOCO0AMH U YMEHUSMH aKTUBHOTO TIOJIYICHHSI 3HAHUN
Y IPUMEHEHUS UX B PEAbHOM JKU3HU JIJISl PEUICHUS MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpu H3ydYeHUM npeameTa «XHUMHUS» JAOMUHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TAKUE 1IEJIH U 3a]1a4H, KaK:

aganTtanus oOydYarolmuxcs K YCJIOBUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (HOpMUPOBAHUE HHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  MPUHATHIO



IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAITUSX, CBS3aHHBIX C
BEIIECTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHue y OOYy4YarONIUXCS KIIOUYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITCTEHIIU), UMEIONIUX YHHBEPCATbHOE 3HAUCHWE ISl Pa3IMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TIOWCKa, aHaliu3a U 00paboTKH
nHpopMan, HEOOXOAUMBIX IJii TMPUOOPETEHHUS OMbITa JIESITEIBHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWM XWMHH, a TAKXKE ISl OIICHKU C
MO3ULUN 3KOJOTUYECKOW O€30MaCHOCTU XapakTepa BIUSHUS BEUIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX M TBOPUYCCKUX
CrOCOOHOCTEM O0yYaromUXCsA: CHOCOOHOCTU CaMOCTOSATENIBHO NPHOOpETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHUHU C >KH3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBbIC HMH(POPMAIMOHHBIC TEXHOJOTHH JUIsl TOWUCKA W
aHanmu3a Y4YeOHOH ©W HAyYHO-TIONMYJSAPHOW WH(OpPMAIUM  XUMHYECKOTO
COJICPKaHMS;

dbopmMupoBaHue # pa3BUTHE y OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOJWMBI, B YaCTHOCTH, NpPHU I[UIAHUPOBAHUH U
IPOBEJIEHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcsi YyOeKIEHHOCTM B T'yMaHUCTUYECKOH
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PEIICHUU TIIOOAIBHBIX MpoOiIeM
PaIMOHAILHOTO NMPUPOJIONOJIL30BAHUS, TONIOJHEHHUS YHEPTETHUYECKUX PECYPCOB
U COXpaHEHUsl TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpe)XHOTO OTHOIICHHUS K TIPUPOAE H CBOEMY 3JI0POBBIO, a TakKke
NPUOOPETEHUS OIbITA HWCIOJIb30BAHUS TOJYYCHHBIX 3HAHWM MJI TPUHATHA
IPaMOTHBIX PEIICHUN B CUTYaIUsX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miane cpemgHero oOmiero oOpa3oBaHHS MPEAMET «XUMUS)
6a30BoOrO YPOBHS BXOJIUT B COCTaB MpeIMETHON obnacTu
«EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE cpeaHero o0Iero oopazoBanus, coctapiser 68 yacop: B 10 kimacce — 34
yaca (1 yac B Hepenio), B 11 kiacce — 34 yaca (1 yac B Hezielno).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipeamer opraHn4eckoi XMMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE
B IIOJIYYEHUH HOBBIX BEIIECTB U MaTepuajoB. TeopHsl CTPOEHUSI OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHndeckux BemiecTB. ['omonorus, nusomepus. XuMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuukanuu OpPraHUYECKUX  BEILECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHUH (cucTemMaTryeckas) u TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTaBUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00OpasllaMl OpPraHWYeCKHX BEIIECTB U MaTepuajlaMd Ha UX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJOJIEHUE U
ONMCAHUE JIEMOHCTPAILIMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 00yTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB M CTPOCHHME, IOMOJOTHYECKHM psia. MeTraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUECKHE UM XMMUYECKHUE CBOMCTBA
(peakuuu 3aMEIIEHHs] U TOPEHHs), HaXOXKIACHUE B MPHUPOAE, MOIYYEHUE U
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUN psAl. DTUIIEH U MPONMIIEH
— MPOCTEUIIINE MPEICTABUTENHN AJIKEHOB: (PU3NYECKUE U XUMUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApaTalMd, OKUCICHUS H
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHAYECKHE CBOMCTBA (peaxuus HOJIMMEPHU3ALINH ). [lomyuenne
CUHTETUYECKOr0 Kay4yyKa U pE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psa.
ALeTUIEH — TMPOCTEUINMH NPEACTABUTENb aJIKWHOB: COCTaB, CTPOEHHUE,
dusnueckne W XUMUYECKHE  CBOWCTBA  (peakuuW  TUIAPUPOBAHUS,
rajioreHUupOBaHUsL, TUIpaTAlliU, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3NYECKHE U XMMUYECKUE CBOIMCTBA
(peakuuy TrajJoOreHUPOBAHUS M HUTPOBAHUS), MOJIYyYEHUE U NPUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), noayuyenue u npumenenue. TOKCUUHOCTD
apeHOB. l'eHeTHYecKas CBSA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAIMMMHU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoaHbIN ra3 U NHOIMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUUYECKHM, KaTaluTU4ecKuil), muponus. lIpoaykTs
nepepaboTKu HepTH, MX TNPUMEHEHHE B MPOMBILIUIEHHOCTH U B OBITY.
Kamennslii yrosib v MpoAyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu IJIacTMacC, KaydyKOB U PE3UHBI, KOJUIEKIIUH
«Hepte» u  «VYromb», MOAETUPOBAHUE MOJIEKY]  YIJIEBOJOPOJIOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHUE NPAKTUYECKOW paboThl: MOJy4YEeHUE

ATUJIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuétHrie 3agaun.

Borumncienust mo ypaBHEHUIO XHMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKUMU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 MCXOAHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconepskanue opranndeckKue coeIMHEHHA

[IpenenbHble OAHOATOMHBIE CHUPTBL. METAaHOI M 3TAHOJ: CTPOCHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peaklMM C AKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), MpPUMEHEHHE. BomopoaHbie CBSI3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble CHOUPTHL. OTWIEHIVIUKOAb W TJIULEPUH: CTPOECHUE,
duznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaM{, Ka4YeCTBEHHAs] Peakilisi HA MHOTOAaTOMHBIE CIUPTHI). [lelicTBue Ha
Opra’usM 4enoBeka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

@deHom: CTpOeHHWE MOJICKYJNbI, (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [I[pumenenue enona.

Anpneruasl U Kemowvl. Dopmanpierui, aueTaIbACTUI: CTPOECHHUE,
duznyueckre 1 XMMHUUYECKHE CBOMCTBA (pEaKIMi OKHCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHble KapOOHOBBIE KHUCJIOTHl. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
oOmue JUisi  Kjacca KHUCIOT, peakius dSTepuukaiuu), TMOIydYeHHe U
npuMeHeHne. CTeapuHOBas U OJICMHOBAsI KUCIOTBI KaK MPEICTABUTENIHN BBICIINX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, HX
MOIOILIEE TEUCTBHE.



Cnoxupie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupsl. T'upponus xkupoB. IlpuMeHeHue KHUPOB.
buonorunueckas poap KUPOB.

VYrineBoabl: cocTaB, Kiaccu(uUKaius yrieBoJoB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcuom meau(ll), okuciienne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas poib. @orocunre3. OpykTo3a Kak U30MeP TIHOKO3HI.

Kpaxman u nemronosa kak npupoaHbie monumepbl. CTpoeHHe Kpaxmaia u
1EeJUT0103bl.  DU3NUecKne M XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOIU3,
KaueCTBEHHAs PeaKIus C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJAbl M3Y4YCHUS BEIIECTB M UX IMPEBPAIICHUI:
poBeicHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCICHHE 3TaHOJA
okcusoM meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJCHCTBUE TIHIIEpUHA C
ruapokcugom Mmenu(ll)), ampaerugoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l) u rugpoxcumom memnu(ll), B3ammopelicTBue Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON padOThI: CBOWCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnble 3agaun.

Borumucienust mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00bEMa,
KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WM MPOIYKTOB
peaKiun).

A3oTcoaepxkaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHbIE  OpraHWYECKHE  COCIMHCHHS.
®u3nuecKkue U XUMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha MpPUMEpPE TIIMIINHA).
buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTuabl.

benku kak mpupoJiHbIE BBICOKOMOJEKYJsIpHbIE coeauHeHud. [lepBuunas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpallns, KAYeCTBCHHBIC PEAKIINK Ha OCIIKU.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUN:
HAOJFOICHUE W OMHUCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypanus OEIKOB
MIpU HArPEBaHUHU, LIBETHBIE peaKIUKU OEIKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS

OCHOBHbIE TMOHSTUS XHMHHU  BBICOKOMOJICKYJSPHBIX  COEIWHEHMUIA:
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3ALUU, CPEIHSS



MonekyispHass wmacca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHUN — ITOJIUMEPU3aLUA U IMOJIUKOH ICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUS BEUIECTB M UX IPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3llaMM MPUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH,
IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXOpeaMETHBIX CBs3€d MPU U3YYEHUM OpPraHUYECKOU
xumMud B 10 Kjacce OCYIIECTBIAETCS 4Yepe3 MCIOJb30BAaHUE KakK OOIIMX
€CTECTBEHHO-HAYYHBIX IMOHATHH, TaAK W MOHITHH, SBISIOIIMXCS CUCTEMHBIMH
JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO0muMe ecTecTBEHHO-HAYYHbIE TMOHSATHUS: SBJIEHUE, HaydyHbId (QakKT,
TUMNO0TEe3a, 3aKOH, TEOpHUs, aHAIM3, CHHTE3, KJIacCHU(pUKALUs, MEPUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusuka: Marepus, DOSHEpPrus, Macca, aTroM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpPOBEHb, BELIECTBO, TeJO, O0BEM, arperartHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, 6uocdepa, oOMEH BEUIECTB B OpraHU3ME,
(doTocuHTe3, OMOJIOTMYECKU AKTHUBHBIC BellecTBa (OENKH, YIJIEBOABI, KHUPHI,
dbepMeHTHI).

I'eorpa¢us: MuHepasnbl, TOpPHBIE TMOPOJbI, IOJIE3HBIE MCKOIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: mnUIEBbIE IPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IIUTaHWI,
MOIOIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

XUMUYECKUN 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTay, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
sanementoB JI. WM. MenneneeBa. CBsi3b MNEPUOJUYECKOTO 3aKOHA U
[Tepuonuueckoit cucrtembl xumudeckux osnemeHTtoB J[. WM. Mengeneera ¢
COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 00pa3yeMbIX HUMHU MPOCTHIX U CIOXKHBIX



BEIIECTB IO TpyNmaM MW NEpUoAaM. 3JHAYCHHE MNEPUOJAUMYECKOTO 3aKOHA B
pPa3BUTUU HAYKHU.

Ctpoenue BemecTBa. XHUMHUYECKash CBSI3b. BHIbl XWMHWYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS,, HIOHHAS, MeTa/lInueckas). MexaHu3Mbl
oOpa3zoBaHus KOBAJIEHTHOU XUMHYECKOU CBSI3U (oOMeHHBIH u
JIOHOPHO-aKIIENTOPHBIN ). Bonoponnas CBA3b. BaneHTHOCTB.
DIIEKTPOOTPULATEIBHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemiectBa MONEKYISIpPHOTO M HEMOJIEKYJSPHOTO CTPOECHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [WIBl  KPUCTALIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue 0 nUCnEepcHBIX cucTeMax. VICTUHHBIE W KOJUIOUIHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKHMX  COCTUHEHH. Homenxkiarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUMYECKUX BEIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCaM.

Xumudeckas peaknusa. Kmaccudukanus XUMUYECKHX peakiuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IM4YHBIX (DAKTOPOB.
OOpatumble peakuuu. XHUMHYECKOoe paBHoBecue. DakTopbl, BIUSIONIME HA
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunuun Jle [laTense.

OnektponuTuyeckas nuccoruanus. CUibHbIE W CJIa0ble 3IEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCasl, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUN:
nemoHcTpanus Tabnun «llepuoandeckass cucTeMa XUMUYECKUX DJIEMEHTOB /.
N. MenpeneeBay, n3ydyeHrue MOJENICH KPUCTAIUTMUECKUX PEMIETOK, HAOII0IeHNE
U OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (pa3joKeHUe
MEPpOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPa, OIPEICIICHUE CPEABI
pacTBOPOB BELIECTB C IIOMOLIBIO YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BnusHUE pa3iudHBIX
($aKkTOpOB Ha CKOPOCTh XUMHUYECKON PEAKITUN.

Pacuérnbie 3anaum.

Pacu€Ttel 1o ypaBHEHMSM XMMHUUYECKHX pPEaKUHU, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MacCcOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilosnoxxenne HemetayuioB B llepuonndeckoit cucrteme
xuMudeckux 3nemeHToB J[. YI. MenneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.



dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BaXKHEUIIINX HEMETAJNIOB (FaJOT€HOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpeMHHs)) U UX  COEAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHeHne BaXXKHENIIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramuisl. [Ionoxenne metaiios B [Iepuoandeckoi cucreMe XuMHYECKUX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue Guznueckue cBoiicTBa MetamuioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUIN Al HATPSI)KEHUN METaJJIOB.

XUMHUYECKHUE CBOMCTBA BaXXHEUIIUX METAJIOB (HATPUM, KaTuM, KaJIbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

O61mmue crnocoObl mosiydeHusi MeTasuioB. [IpuMeHeHrne MeTaljIoB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPAILLCHUI:
U3y4YeHHe KOJUIEKIIMU «MeTasuibl U CIUIaBbl», 00pa3I0B HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3aJlay, HAOII0JICHUEe U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  ONBITOB  (B3aUMOJCHCTBHME TUAPOKCHAA  AIOMUHHUS  C
pacTBOpaMy KHUCJIOT M IIEJIOYEed, KauyeCTBEHHBbIE pEAKIWW HA KAaTHUOHBI
METaJIJIOB).

Pacuérnble 3agaun.

Pacuéthl Maccel BelecTBa win 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIECTB,
pacu€tbl Macchl (00BEMA, KOJIWYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XHMHUSA U )KU3Hb

Ponps xuMum B o0GecrieueHnH SKOJIOTHYECKOM, SHEPTEeTUICCKON U TTUIIICBOM
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [[oHATHE O Hay4YHBIX METO/aX MO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHM.

IIpencraBnennss 00 OOMIMX HAYYHBIX NPUHIUIIAX [POMBIIUIEHHOTO
MOJIY4YECHUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MAaTEpPUANIOB: BAXKHEUIIWE CTPOUTEIIBbHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTEpUANIbl, KpAacKd, CTEKJIO, KEpaMHKa,
MaTepuaibl A 3JEKTPOHUKH, HAHOMAaTEpUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHUS ¥ 340pPOBBE YEIIOBEKA: MpaBUiia HWCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, mpaBuja OE30MAaCHOrO0 HCMOJIB30BaHUSL MpEnapaToB OBITOBOU
XUMHH B IOBCEHEBHOMN KU3HH.

MeXnpeaMeTHbIE CBA3U.



Peanuzaumst MeXNpeAMETHBIX CBSI3€M MpU  M3y4eHHM OOwwed u
HEOpraHW4ecKkoM Xxumuu B 11 Kiacce OCyIIeCTBISETCS 4Yepe3 MCMNOJIb30BaHUE
KaKk OOIIMUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TMOHSITHH, SIBISIOMIMXCS
CUCTEMHBIMH JJIS1 OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC TTOHSATHS: HAYYHBIN (PakT, rumnoresa, 3aK0H,
TEOpUs, aHallu3, CHUHTE3, KilacCcu(UKauus, MNePUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, SBJICHHUE.

dusznka: mMarepus, dHEPTrUsA, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH,
VMOH, U30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUUYECKUNA YpPOBEHb,
BEIIECTBO, TeNOo, OOBEM, arperaTHoe COCTOSIHUE BellecTBa, (Quznueckue
BEJIMYMHBI U €IUHULIBI ©X U3MEPEHUS, CKOPOCTD.

buonorusi: kieTka, opraHusMm, 23KOcuUcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHEpanbl, TOpPHBIE TMOPOJBI, TIOJE3HBIE HCKOIAeMbIe,
TOIUIUBO, PECYPCHI.

TexHomorus: XUMHYCCKaA IMPOMBIIIJIICHHOCTD, MCTAJLTYpru,
IMPpOU3BOJACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEJIbCKOX03IHCTBEHHOE
IMpOU3BOACTBO, IMUIICBada IMPOMBIIIJIICHHOCTD, (bapMaHGBTI/I‘-IGCKaH

IMPOMBIIIIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIApATOB, IIPOU3BOJICTBO
KOHCTPYKIOMUOHHBIX MaTCpHaJIOB, QJICKTPOHHAA IMPOMBIIIIJICHHOCTD,
HaAHOTCXHOJIOI'H.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
0oOydJarolmuUMHCsl TIPOTpaMM CpeJIHero oO01iero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeAMETHbIM W TpeAMeTHbIM). HaydHO-meToauueckoil OCHOBOM MJis
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMM CPEHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS MpeAMeTa «XUMHUS» HA YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOUUMHCS POCCUUCKON T'PakJTaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIFOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauiuii 0a30BOM HayKH
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTU LIEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKaMU, MPUCYIIUMH LETOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMYECKOW KyJIbTypbl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD )KU3HEHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ysIbTAaTbl OCBOCHUS IpeaMeTa «XHUMUS» JOCTUTAKOTCS B
€IUHCTBE Y4YEOHOM M BOCHUTATENBHON MAESATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU U UJ€alaMHi POCCUHUCKOTO TPaKJaHCKOTO OOIIECTBA, TPUHITHIMU B
o0IIecTBE HOPMAaMH M TIPAaBHJIAMH TTOBEJICHHMSI, CIOCOOCTBYIOIUMHE MPOIECCaM
CaMOIO3HAaHMUS, CaMOPA3BUTUS W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00yJaromuXxcs.

JIM4HOCTHBIE PE3YJNbTaThl OCBOEHHUS TMpeAMETa «XUMHS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA MMO3HABATEIHHON M MPAKTUYCCKON IEATEITHHOCTU
00y4Jaromuxcs no peaan3aiuy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE
B YACTH:

1) rpaaaHCKOrO BOCIIMTAHUSA



OCO3HAHUS  OOyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOpPMax M MPaBHIaX MEXJIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JEATEIbHOCTA NpPHU CO3JIaHUU
y4eOHBIX TPOCKTOB, PEIICHNU YUEOHBIX U MO3HABATEIbHBIX 33/1a4, BHITTOJTHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUHbBIX BUJ0B YU€OHOU JIEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAYyYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTUUECKOTO
IPUMEHEHHs] XUMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUSI HAaYKH €CTh Pe3yIbTaT
JUTMTENIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATEJIIBHBIX MOTHBOB B TOJYYCHHUU M TOCJIEAYIOIIEM
aHanu3e  HWHPOpMAMM O  MEPEAOBBIX  JOCTHXKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
ABJICHUSIMH, W TIPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPABCTBEHHBIX U NPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUU 3THX
MOCTYIKOB;

4) dopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEH 3J0pOoBOro M Oe30macHoro o0pasa JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHust mpaBuil 0€30MacHOr0 OOpaIeHus ¢ BEHECTBAMU B OFBITY,
[MOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMpPaBWI WHIMWBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHHUS B CHUTYaIMSIX, YIPOXKAIOUUX 3I0POBBI0 W KU3HU
JIIO/EH;

OCO3HAHUSI  TOCJHEACTBUM W HEOPUATHUS  BPEIHBIX  MPUBBIUEK
(ynotpe0ieHus aakorois, HAPKOTUKOB, KypeHHUsI);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIHCKOM
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM TMPAKTUYECKUX 3a]ad
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Mpodeccuil pazIuyHOTOo pojaa, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

yBOXEHUSI K TpyAy, JIOIIM Tpylda U pe3yiabTaram TpyI0BOH
NeSATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHAMBUIYAIBHON TPaeKTOPUHU
oOpazoBanus, Oyayuield npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JTIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HUHTEPECOB
U TOTpeOHOCTEeN 00IIeCTBa;

6) 3K0JI0rNY€eCKOro BOCTIUTAHMS

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUsSI TJIO0ATBLHOTO XapaKTepa AKOJOTHMUYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOPOCOB PAallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUS JEHUCTBUM, MPUHOCSALIMX BPEA OKpYKaromen
IPUPOJHOMN Ccpejie, YMEHUsSI MPOTHO3UPOBATh HEOIATONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOIO  HKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B IO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHOM
MPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTUBOCTOATH WJIEOJIOTHUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUs crneupUuKd XUMUU KaK HayKH, OCO3HaHHUs €€ poJikd B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBIEHUs 00 OKPYKaIOIIEM MUPE KaK O €UHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIIEHHWU MPOOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCO0OOM 3HAYMMOCTH XUMHUHU [IJIi COBPEMEHHOM
UMBWIK3ALUKA: B €€ T'yMaHUCTUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOJIK B
CO3JJaHUM HOBOW 0a3pl MaTEepUAIbHOM KYJbTYphl, PEIICHUH TI00ATBHBIX



npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEIUIIUHBI,
o0ecrieYeHUH YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YWICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IIOHUMAHUS CYLIHOCTH METOJIOB
MO3HAHMS, HCMOJB3yeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIS aHajdu3a W OOBSCHEHUS SIBICHUM
OKPYKAIOIIEr0 MHpPAa U MPOUCXOAAIIMX B HEM HM3MEHECHUW, YMEHUsS JIE€NaTh
00OCHOBaHHBIC 3aKJIFOYEHUS Ha OCHOBE HAY4YHBIX (DaKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIbIO TTOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIBb30BaTh XWMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHUI0 U
caM0o0Opa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM IO XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pas3duyHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIE Pe3yibTaThl OCBOCHHUS YYEOHOro MpenMera «XHUMHUS
Ha YPOBHE CPEJIHEr0 00IIEeTr0 00pa30BaHus BKIIOYAOT:

3HauUMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXIpeaAMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HayYHOW KAapTUHBI MHpa U CHEIU(PUKY METOJOB
NO3HAHMS, KCIOJBb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
DHEPTUs, SIBICHHE, MPOIECC, CUCTEMA, HAyYHBIH (HAKT, MPHUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpPCAJIbHbIE y4eOHbIE JNEUCTBUSA (mo3HaBaTeNbHbBIE,
KOMMYHUKAaTHBHBIC, PETYJISATHUBHBIE), obOecmneunBamomme (HOpMHUPOBAHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOyyarommxcs WCIIOJIb30BATh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHUS U  YHUBEPCAJIbHBIE
ydeOHbIe TIeUCTBHS B TO3HABATEIHLHON M COIMATLHOM MPaKTHKE.

MetanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JNEUCTBUSMU.



OBjiajeHne  yYHUBEPCAJIBHBIMM  YYeOHBIMH  NO3HABATEJIbHBLIMH
NefiCTBUAMM:

1) 6a3oBble JorMUYecKme AeiicTBHSI:

caMOCTOSITeIbHO  (OPMYJTUPOBATH W aKTyallU3UpOBaTh  MPoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENENATh 1LIEeNU ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCUTH PE3yJIbTaThl JEATEIbHOCTH C TMOCTaBICHHBIMU
LEIISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHBIC MPU3HAKK MOHATHUH U YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY H3y4aeMbIMHU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PaCCMaTPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  TMPOLIECCE€ TIO3HAHMS, HCIOJb3YyeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBBIBaTh  MOJICIbHBIC
NpEJACTAaBICHUS — XUMHUYECKHMHA 3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYECKas
dopmyna, ypaBHEHHE XHMHYECKOH pEaKIMU — TMPU PEIICHUH YUEeOHBIX
MO3HABATEJILHBIX W MPAKTUYECKUX 3a7ay, NMPUMEHATh Ha3BaHHbBIC MOJECIbHBIC
MPEJCTABJICHUS JIJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
Y XMMUYECKHUX PEaKIU.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJI0B HAyYHOT'O MO3HAHUS BEHIECTB U XMMHUUYECKHUX
peaKiuu;

dbopmynupoBaTh IeIM M 3a7a4d  KWCCJICJOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATENIFHO C(HOPMYIMPOBAHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS TUIIOTE3BI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUSA M IPOBEACHUSA
YYECHUUYECKUX OSKCIIEPUMEHTOB, COBEPILICHCTBOBAaTH YMEHHS HaOII0AaTh 3a
XOJIOM TMpOIlecca, CaMOCTOSITEIbHO  IMPOTHO3MPOBAaTH €ro  Pe3ysbTar,
dbopMynupoBaTh OO0OOIIEHUS M BBIBOJABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH
pe3yJbTaTOB UCCIEAOBAHUS, COCTABISITh OOOCHOBAHHBIN OTYET O MPOJICTAaHHOMN
pabore;



NpUOOpETaTh ONBIT YYEHUYECKON HCCIEA0BATENbCKOW M IPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB pPEUICHUs NPAKTUYECKUX 3a7ad, NPUMEHEHHUIO DPa3JIUYHBIX
METOJOB ITO3HAHMUS.

3) pabora ¢ nunpopMmaumeii:

OPHUEHTUPOBATHCS B Pa3IMYHBIX HMCTOYHUKAX uHpopmaru
(HayyHO-TIONYJIIpHAs JIMTEpaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIC
nocobusi, pecypcel MHTepHera), aHanu3upoBaTh HHPOPMALMIO PATHUUHBIX
BUJOB U (OpM MpECTaBICHUS, KPUTUUECKU OLEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;

(GopMynHpOBaThH 3aNPOCHl U MPUMEHSTh PA3JIUYHbIE METO/IbI ITPU TTOUCKE U
orOope HHpOpMaLUU, HEOOXOAUMOW Jisi BBINOJHEHHS Y4eOHBIX 3aaad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT WCIOIb30BaHUs WH()POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OPMYy MpEICTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIHUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEACTBAa MpuU padoTe ¢
XUMHYECKOW WH(pOpMAIMeil: NPUMEHATh MeEXIpeaAMeTHbie ((pu3nyeckue u
MaTeMaTUYEeCKUE) 3HaKW W CHUMBOJBL,  GopMynbl,  aOOpeBHATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEJICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBEepPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJie Jauajora
W/WIH JTUCKYCCHH, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIbTaTOB MO3HABATEIBHON JAEATENBHOCTH,
IIOJIyYEHHBIX CaMOCTOSTEIBHO WA COBMECTHO CO CBEPCTHUKAMHU IIPH
BBITIOJTHEHUH XWMHYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
HCCJIETIOBAHUIO CBOWCTB M3Y4a€MbIX BEILIECTB, peal3aluil Y4eOHOTO IPOeKTa U
(dbopMynHpOBaTH BEIBOABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MyTEM
COTJIaCOBaHMS MO3ULIUN B X0/ 00CYX /AeHUS U 00OMEHa MHEHHUSIMU.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMH JeHCTBUAMU:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBISATH CBOK MO3HABATEIIBHYIO
NEATEIIbHOCTh, ONpenensas €€ Leaud M 3aJa4d, KOHTPOJIMPOBATH M IIO Mepe
HEOOXOJMMOCTU KOPPEKTUPOBATh IMpeJiaraéMblii airopuT™M JAEUCTBHU mpH
BBITIOJIHEHUU YYEOHBIX U HCCIENO0BATEeIIbCKUX 3ajJad, BbBIOMpaTh HauboJliee



3¢ (pexTUBHBIN coco0 MX pelIeHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUSI Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHU B TO3HAHUU SIBICHUU
OpUpoabl, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbl JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPAKTHYSCKUX
3a/lay U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IIPUPOIHOU CpeETE;

BJIQJICHUE CUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATHS (XMMHYECKHM D3JIEMEHT, aTOM, 3JIEKTPOHHas
o0oJl0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpamniéHHas),
MOJIb, MOJISIpHAasg  Macca, MOJSPHBIA  00BEM,  YIIEpPOIHBIM  CKeNerT,
(GbyHKIIMOHANIBHASL TPYIMINa, paauKall, U30MEpHUs, H30MEPbI, TOMOJIOTUYECKUN
psll, TOMOJIOTH, YTJIEBOJOPOJbI, KHUCIOPOA M a30TCOJEPHAUIUE COCIUHECHMUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS);
TEOPHUH U 3aKOHBI (TEOPHUsI CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXPAHEHHSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOIMYECKHUM SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIIME B OCHOBE IIOHMMAaHUSA
MPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SBICHUHM, (DaKToIOTHYECKHE
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJYYCHHH U O€30MacHOM HCIOIb30BaHUU
BOKHEHIITNX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKON NEATEIHLHOCTH
YEJI0BEKa,;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTePHbIC MPU3HAKHU TIOHATHA,
YCTaHAaBIMBATh WX B3aWMMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOUIME IOHSITHUSA
IIpY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPALLIEHUN OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI HCTIOIB30BaTh XUMHUECKYI0 CUMBOJIUKY ISt
COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB U YPaBHEHHM XHMHUYECKUX pEaKIuH,
M3rOTABJIMBATh MOJAEIN MOJIEKYJI OPTaHUYECKUX BELIECTB JJIs1 MIUIKOCTPALIUU X
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;



c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBY MU CTPOCHUIO K OMNPEICIEHHOMY
KJIacCcy/Tpynne COoeAMHEHUN (YTJIeBOIOPObI, KHUCIOPOA M a30TCOJAEpKallue
COCIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMS), JaBaTb WM Ha3BaHUS IO
cucreMarnueckoit HomeHnkinatype (IUPAC), a Takke npuBOAUTH TPUBUAIIbHBIC
Ha3BaHUs OTNIENbHBIX OPTraHUYECKUX BEIECTB (ITUJICH, MPOMWJICH, alleTUJICH,
ATUJICHTIIUKOJIb, TIULEpUH, (GeHo, hopMaIbAeTl, alleTalbAeTHI, MypaBbUHAs
KHCJIOTA, YKCyCHasi KHCIIOTa, OJICMHOBAs KHUCIOTa, CTEAPUHOBAS KHUCIIOTA,
III0K03a, GPYKTO3a, KpaxMall, eJUTH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPENEsATh BHUABl XUMUYECKOW CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHUS TEOPUHU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHUsS; 3aKOH COXpaHEHUS MacChl
BCIIIECTB;

chOpMUPOBAHHOCTh YMEHHUW  XapaKTepu30BaTh COCTaB, CTPOCHHE,
bu3MYecKue U XUMUYECKHE CBOMCTBA TUIUYHBLIX MPEICTABUTEIICH Pa3IUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPOMNMUJICH, AllCTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHOJ, TaHOJ, ATUICHTJIUKOIIb,
IMIEeprH, GEHOo, areTalbJAeTH ], MypaBbUHASI M YKCYCHAsl KUCJIOTHI, TIIFOKO3a,
Kpaxmayi,  I1eJUII0JIo3a,  aMHUHOYKCYCHasi  KHCJOTa),  WJUIIOCTPUPOBATH
F€HETUYECKYI0 CBA3b MEXJAY HHUMH YPaBHEHUSIMHM  COOTBETCTBYIOLIHMX
XUMHUYECKUX PEaKIUi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyIT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKTepu30BaTh HMCTOYHUKHU
yIIE€BOJIOPOJTHOTO ChIphs (HepTh, TPHUPOIHBIN Ta3, Yroyib), CIOCOOBI HX
nepepaboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOIYKTOB MepepadoTKY;

c(hOpMHUPOBAHHOCTh YMEHHH TNPOBOJUTH BBIYUCICHHUS II0 XUMHYCCKUM
ypaBHEHHSIM (MacChl, 00bEMa, KOJTUISCTBA UCXOHOTO BEIIECTBA WM IIPOTYKTa
peaKIuu 10 W3BECTHBIM Macce, 00bhEMY, KOJHMYECTBY OJIHOTO M3 HMCXOIHBIX
BEIIIECTB WJIM MIPOIYKTOB PEAKIIHH);

c(hOpMHUPOBAaHHOCTh YMEHHUM BIIAJIETh CHCTEMOM 3HAHWUKW 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUSI, UCTIOJIB3YEMbBIX B XUMUHU MPU U3YUYECHUH BEIIICCTB
M XHMHUYECKUX  sBJICHUM  (HaOJroJeHHWe, M3MEpPEeHUe, IKCIECPUMEHT,
MOJICIUPOBAHUE), HCIOJIB30BaTh CUCTEMHBIE XHUMHUYECKHWE 3HAHMUS  JJIs
MPUHATUSA PEIICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C
BEIIIECTBAMH U X PUMEHCHHUEM;

copMUpPOBAaHHOCT, ~ yMEHHMH  COOJIOJaTh  MpaBuja  IMOJb30BAHUS
XUMHUYECKOW TOCYIOM M JabopaTOpHBIM OO0OpYyJIOBaHHWEM, a TaK)Ke MpaBUiia



oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUM IUIAHUPOBATh U BBINOJHIAT XUMUYECKUN
AKCIEPUMEHT (MpEeBpaIllEeHUs] OPraHWYeCKUX BELIECTB IMpPU HarpeBaHMH,
MOJIy4YeHHE HTHIEHa M U3YYEHUE €ro CBOMCTB, KAuECTBEHHbIE pPEAKIUU
OpraHMYeCKUX BEIIECTB, JIeHAaTypalus OEIKOB IpPU HArpeBaHHUM, LIBETHHIE
peakuuu OEJIKOB) B COOTBETCTBUHU C IMpaBWJIAMU TEXHUKH O€30MAaCHOCTH MpPH
oOpalieH’ C BELECTBAMU M JIADOPATOPHBIM OOOpPYIOBaHHMEM, MPEICTABIATH
pe3yNbTaThl XMMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (GOpMYIUPOBATH BBIBOJBI HAa OCHOBE 3THX
pE3yNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMH KPUTUUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJYyYaeMYl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOMU
uHpopmaruu, MHTEpHET U APYTUX);

chOpMUPOBAHHOCTh yMEHHMM  COONIOJATh TpaBUja  DKOJOTHYECKHU
11eJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IEJISIX
COXPAaHEHMSI CBOETO 3/I0POBBSl U OKPY’KAIOIIEH MPUPOJHON Cpe/ibl, OCO3HABAThH
OMACHOCTh BO3JCHCTBHUSI Ha UBBIE OPraHU3MBI ONPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMas cMmbich nokasarens [1/1K, mosicHaTh Ha mpuMepax crocoObl
YMEHBIICHUs] M TPEJOTBPAIEHUsT WX BPEAHOrO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEKa;

JUTsl OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIUXCS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POpMYII.

11 KIJACC

[IpenmeTHBIe pe3yiabTaThl OCBOCHUS Kypca «OOmias W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUNM: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XWMHUH B MO3HAHHUM SIBJICHUM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOW TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaAKTHICCKUX
3a7a4 W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpeie;



BJIQJICHUE CUCTEMOM XWMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIONINe TOHATHS (XMMHUCCKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas, BOJOPO/IHAs), KpUCTALTUYECKas
peIIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, AIEKTPOIUTHI, HEAIEKTPOIUTHI,
AIEKTPOJIUTHYECKAST JUCCOLMALINS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMK, XMMUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTHYECKON AUCCOLMaluu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAaHECHUSI W MPEBpAICHUS
SHEPIuM MPU XUMHUECKUX PEAKIIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN S3BIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIME B OCHOBE ITOHHMMAaHUA
OPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHMSI O CBOMCTBAxX, COCTaBE, MOJYYCHUU W OE30MAaCHOM HCIOJb30BAHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYCCKON JEATEIbHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC MPU3HAKU TMOHITHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSITHUS
IIPU ONMCAaHUU HEOPTaHMYECKUX BEILECTB U UX MPEBPALLICHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCTIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
cocTaBlieHHs (QOpMyN BEIIECTB M ypPaBHEHMH XHUMHUYECKHX PEaKLUi,
cucreMarnueckyro HoMeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTZIEJIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIil ra3, yriaeKUcIbli ra3, aMMHuakx,
ran€Hasi U3BeCTh, HETalllEHAsi U3BECTh, TUThEBAsK COAA, TUPUT U APYTHE);

c(hOpPMHPOBAHHOCTh YMEHUN ONpENeNsiTh BAJICHTHOCTb M  CTEHEHBb
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB B COCJMHEHHMSIX PA3IMYHOrO COCTaBa, BHU]
XUMHUYECKOW CBsI3U (KOBaJEHTHasl, MOHHAsA, METAJIMYECKasi, BOJIOPOJHAs) B
COCAMHEHUSAX, THUI KPUCTAJIMYECKOW PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHaBIIMBAaTh IPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMPEACIEHHOMY KiacCy/Tpyrie
coeiMHEeHUN (TIpOCThIe BEIIECTBA — METAJIBI M HEMETallbl, OKCHU/IBbI,
OCHOBaHHUS, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI TIEPUOIUIECKOTO 3aKOHA
JI. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO U POTHOCTHUYECKYIO (PYyHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHMYECKUX 3JIEMEHTOB |—4 mnepuonos llepuoamyeckoil cucrtemsl



xumuuyeckux snemeHtoB JI. M. MenpgeneeBa, ucnonb3yss NOHATHUA «S-, P-,
d-ayieKTpOHHBIC ~ OpPOMTANHM»,  «IHEPreTHYECKHUE  YPOBHU»,  OOBSICHATH
3aKOHOMEPHOCTM MW3MEHEHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COCIMHEHUM 10 mepuojaMm U rpymnmnaMm [lepuoanyeckon CUCTEMbl XUMUYECKUX
aneMmeHToB 1. 1. Menneneena,

chOpMUPOBAHHOCTh YMEHHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPKIATH CYIIECTBOBAHUE T'€HETUUECKON CBSI3M MEXIY HEOPTaHMYECKUMHU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUITUPOBATh XUMUYECKUE PEAKIIUH TIO
Pa3IMYHBIM TIPU3HAKaM (YUCITY U COCTaBy PEarupyrolinux BEIIECTB, TEIJIOBOMY
ety peakiuu, U3MEHEHHUIO CTENIEHeH OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH
peaKkInuy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHUS PEAKIIUN pPazIUYHbBIX
TUTIOB, TIOJIHBIE W COKpalIEHHBIE YpaBHEHUS peaklui HOHHOTO OOMEHa,
YUUTBIBAS YCJIOBUS, PU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH PEAKIIMH, TOITBEPIKIAIOIINE
KAQYECTBEHHBIM COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MPUCYTCTBYIOIIHE B  BOJHBIX  pacTBOpax
HEOPraHWYECKHUX BEIIECTB;

c(hopMUPOBAaHHOCTH YMEHUM pacKpbIBaTh CYIIHOCTh
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMA  MOCPEICTBOM  COCTABJICHUSA
AIIEKTPOHHOTO OajaHca ITUX PEaAKIINA;

chOpMHUPOBAHHOCTh  yMEHUH  OOBACHATHL  3aBHCUMOCTH  CKOPOCTH
XUMHUYECKOM PEAKIUH OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (MIPUHIUTT
Jle lllatenbe);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XWMHUUYECKHE TPOIIECCHI,
JIe)KalllKe B OCHOBE MPOMBIIUIEHHOTO MTOIY4Y€HUsI CEPHOW KUCIOThI, aMMHUAKa, a
Takke cHOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX NMPHUHIIUAIIAX H
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJWTH BBIYHUCICHUS C HMCIIOIH30BAHUEM
MOHSATHS «MaccoBas J0Ji BEIECTBA B paCTBOPE», OOBEMHBIX OTHOILICHHI Ta30B
IMpU XUMUYECKHX pEAKIHUAX, MacChl BEUIECTBA WJIH O0BbEMA Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OO0BEMY OFHOrO U3
YYaCTBYIOIIUX B PEAKIHUHU BEHIECTB, TEIIOBOro 3¢ (deKkra peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHUSI MacChl BEUIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTUH;

c(hOpMUPOBAHHOCTh ~ YMEHHUN  CcOOJNIONAaTh  NpaBuUja  MOJIb30BAHUS
XUMUYECKOW MOCYI0il M Ja00OpaTOpHBIM OOOpYJOBaHUEM, a TAaKXKe€ IpaBHIia



oOpallleHusl C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO
1a00paTOPHBIX XUMUUECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINOITHATH XUMHUYECKUI
KCHEPUMEHT  (pa3loKeHHEe  TEpPOKCHJa  BOJAOpPOJa B  MPUCYTCTBUH
KaTaJiu3aTopa, OIpeJejeHue Cpeabl PacTBOPOB BEHIECTB C  IMOMOIIBIO
YHUBEPCAJIBbHOTO HWHJUKATOpPA, BIMUSHUE DPA3TUYHBIX (DaKTOPOB HAa CKOPOCTh
XUMUYECKOU peaKiuu, peakiui MOHHOTO OOMEHa, KaUYECTBEHHbIC PEaKIIMHU Ha
cynbdar-, kKapOoOHaT- W XJIOPUA-aHUOHBI, HAa KATHUOH AMMOHUS, PEILICHUE
AKCIEPUMEHTATBHBIX 3a/ad 1o TeMaMm «Meramae» u  «Hemertamnb») B
COOTBETCTBUM C TIpaBUJIAaMH TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHUYECKOT0 IKCIEepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GOopMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJU3HPOBATH XMUMHUYECKYIO
uH(OpMaIMIO, TOJYYaeMYI U3 pa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOMU
KOMMYHHKaIUK, IHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh yMEHUN  COOJIFOZATh  MpaBUIa  DKOJIOTHYCCKH
11eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIENSIX
COXpaHEHHMs CBOErO 3[I0POBbS M OKPYKAIOLIEH MPUPOJAHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JEWUCTBUSI HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX BELIECTB,
nonumas cmbicia mokaszarens [IJIK, mosicHAT Ha mpuMepax CHocoObl
YMEHBIIECHNUSI W MPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHHS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUTSL CHETBIX W CIHA0OBUASIIUX OOYYalONUXCS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing mgig  3anmcu
XUMUYECKUX POopMYII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Ne HaumeHoBaHue KoJsnyecTBo yacoB duexkTponHble (¢ poBbIE)
n/n pa3iesioB U TeM Bcero KonTpoabHbie IIpakTnueckue o0pa3oBaTe/ibHbIE peCypChl
NMPOrpaMmblI padoThI padoTsbI
Pa3nes 1. Teoperudeckue 0CHOBbI OPraHn4ecKoOi XMMHHU
1.1 [Tpenmer 3 0 0 http://school-collection.edu.ru/collection/c
OPraHu4eCcKou hemistry
xumun. Teopus
CTPOCHUS
OpraHNYECKUX
coequHeHn A. M.
Bbyrneposa
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopoanl
2.1 [IpenenbHbIe 2 0 0 http://school-collection.edu.ru/collection/c
YIIEBOJ0POIBI — hemistry
aJIKaHbI
2.2 Henpenenbabie 6 0 1 http://school-collection.edu.ru/collection/c
YTJIEBO0POIbL: hemistry http://him-school.ru
QJIKeHBI, AJIKa/IUEHBI,
AJIKUHBI
2.3 ApomaTudeckue 2 0 0 http://school-collection.edu.ru/collection/c
YIII€BOJIOPO/IBI hemistry
2.4 [Tpuponnsie 3 1 0 http://school-collection.edu.ru/collection/c

HCTOYHUKH

hemistry



http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://him-school.ru/
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry

YIIICBOJOPOJIOB H X
nepepadoTka

http://mriya-urok.com/categories/himiya/

Hroro no pazneny

13

Pa3znen 3. Kucinopoaconep:kamue oprannyeckue coeTHHeHUs

3.1 Cruptel. denon 3 0 http://school-collection.edu.ru/collection/c
hemistry http://him-school.ru
3.2 Anbaeruasl. 7 0 http://school-collection.edu.ru/collection/c
KapGonossie hemistry
KUCHOTEL CII0KHBIE
3¢upsl
3.3 Yriesoast 3 1 http://school-collection.edu.ru/collection/c
hemistry
http://mriya-urok.com/categories/himiya/
Hroro mo pazgeny 13

Pasznen 4. A3oTconepxamme

OpPraHn4eCKue COCAMHCHUSA

4.1 AMWHBI. 3 0 http://school-collection.edu.ru/collection/c
AMWHOKHUCIIOTEL. hemistry http://www.chemnet.ru
benkn
Hroro mo pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHECHUS
51 [TmacTmaccsl. 2 0 http://school-collection.edu.ru/collection/c
Kayuyku. Bosokna hemistry
http://mriya-urok.com/categories/himiya/
Uroro no pazgeny 2
OBILIEE KOJIMYECTBO 34 2

YACOB I10 ITPOTPAMME



http://mriya-urok.com/categories/himiya/
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://him-school.ru/
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://mriya-urok.com/categories/himiya/
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://mriya-urok.com/categories/himiya/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne | Tema ypoka KoJsnyecTBo 4yacoB Mara DJIeKTPOHHBbIE
n/ Bcero KoHTpoabHbIE IMpakTuyeckue H3yYeHUst uudpoBbIe
| padoTbI padoThI o0pa3oBartejibHbIE
pecypcsl
1 IpeaMeT opraHuuecKoi 1 0 0 04.09.2023 http://school-collection.edu.
XUMHH, €€ BOSHUKHOBEHUE, ru/collection/chemistry
pa3BUTHE U 3HAYCHUE
2 Teopus ctpoeHus 1 0 0 11.09.2023 http://him-school.ru
OPraHM4YeCKUX COCTMHEHUN A.
M. BbytnepoBa, €€ OCHOBHBIE
MOJIOKEHUS
3 [IpencraBnenue o 1 0 0 18.09.2023 http://him-school.ru
Kiaccudukanuu
OpraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0 25.09.2023 http://mriya-urok.com/categ
rOMOJIOTUYECKHH Pt ories/himiya/
5 MeTaH ¥ 3TaH — IMPOCTEHIIINE 1 0 0 02.10.2023 http://school-collection.edu.
MPEICTaBUTENM aJTKAHOB ru/collection/chemistry
6 AJKEHBI: COCTaB U CTPOCHUE, 1 0 0 09.10.2023 http://mriya-urok.com/categ
CBOMCTBaA ories/himiya/
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7 DTHIICH ¥ TPOTIHIICH — 16.10.2023 http://him-school.ru
IIPOCTEMIINE NTPEACTABUTEIN
AJIKEHOB

8 I[Mpaktuueckas padora Ne 1. 23.10.2023 http://him-school.ru
«IlomyueHune sTuneHa u
M3y4YEHUE €ro CBOUCTB)

9 Anxamuenst. byramuen-1,3 u 13.11.2023 http://school-collection.edu.
MetuioOyraauen-1,3. ru/collection/chemistry
[TonyyeHne CHHTETHYECKOTO
KaydyKa U Pe3HHBI

10 | AJKUWHBL: cCOCTaB U 20.11.2023 http://him-school.ru
0COOEHHOCTH CTPOCHHS,

TOMOJIOTHYECKHM PAI.
AlLeTHIIEH — MPOCTEUIINIT
MIpPe/ICTaBUTENb aJIKHHOB

11 Brruucnenus mo ypaBHEHHUIO 27.11.2023 http://him-school.ru
XUMHUYECKOHN peaKiuu

12 | ApeHbl: 6€H30II U TOIYOII. 04.12.2023 http://mriya-urok.com/categ
TOKCHYHOCTH apEeHOB ories/himiya/

13 | I'eneruyeckas CBSI3b 11.12.2023 http://mriya-urok.com/categ
YIJIEBO0POJIOB, ories/himiya/
MPUHATISKALITUX K
Pa3IUYHBIM KJlaccaM

14 | TlpupoaHbIe HCTOYHUKH 18.12.2023 http://mriya-urok.com/categ

YTJIEBOJIOPOIOB: TIPHPOIHBIN
ra3 1 MoIyTHbIe HEPTSHbIE
rassl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

ories/himiya/
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15 | IIpupomHbie HCTOYHUKH 25.12.2023 http://mriya-urok.com/categ
YIJIEBOOPOJIOB: TIPUPOAHBIN ories/himiya/
ra3 ¥ MOIMyTHbIC HEPTIHbIC
rasbl, HeTh ¥ MPOIYKTHI €&
nepepadboTKu

16 | KonrtpompHas paboTta 1o 15.01.2024
pazaeny «YTIeBOAOPOIbI»

17 | IlpenenbHble OAHOATOMHBIE 22.01.2024 http://him-school.ru
CIMPTHI: METAHOJ M STAHOJL.
Boaopoanas cBsizb

18 | MHOroatoMHbIE CITUPTHI: 29.01.2024 http://school-collection.edu.
STWJICHTJINKOJIb U TJIMLIEPUH ru/collection/chemistry

19 | ®enoun: cTpoeHHE MOJICKYJIHI, 05.02.2024 http://him-school.ru
bu3nvecKre U XUMHUECKUE
CBOICTBA, MPUMEHEHHUE

20 Anpperuapl: GopManbIerus 1 12.02.2024 http://school-collection.edu.
arerajgbIerua. AeTox ru/collection/chemistry

21 OIHOOCHOBHBIE TIPE/ICTbHBIC 19.02.2024 http://mriya-urok.com/categ
KapOOHOBBIE KUCIIOTHI: ories/himiya/
MypaBbUHAS U YKCYyCHasI

22 [TpakTrueckas padota Ne 2. 26.02.2024 http://him-school.ru
«CBolicTBa pacTBOpa
YKCYCHOMW KHUCIIOTBI»

23 CreapuHoBas U OJ€MHOBas 04.03.2024 http://mriya-urok.com/categ
KHCJIOTBI, KaK IPeJICTABUTEIN ories/himiya/
BBICIIUX KapOOHOBBIX KHCIIOT

24 | Mblia KaK COJHM BBICIIHX 11.03.2024 http://school-collection.edu.

Kap6OHOBLIX KHUCJIOT, UX

ru/collection/chemistry
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MOIOIIee NeHCTBUE

25

CrnoxHuble 3(upbI KaK
IIPOU3BO/IHbIE KAPOOHOBBIX
KHUCJOT. 'HApOIHN3 CIOKHBIX

3¢pupoB

18.03.2024

http://school-collection.edu.
ru/collection/chemistry

26

Kupsr: runponns,
MIpUMEHEeHHEe, OMoIornuecKas
POJIb KUPOB

08.04.2024

http://him-school.ru

27

VrineBoasl: cocTas,
knaccudukanus. Baxueimme
MIPe/ICTaBUTENHN: TIIF0KO03a,
¢bpykTo3a, caxaposa

15.04.2024

http://school-collection.edu.
ru/collection/chemistry

28

Kpaxman u nemnronos3a kak
IIPUPOJHBIE TOJIUMEPHI

22.04.2024

http://mriya-urok.com/categ
ories/himiya/

29

KontponpHas padota no
pasznmeny
«Kucnopoacoaepxartine
OPraHUYECKUE COCTUHEHUSDY

29.04.2024

30

AMWHEBI: METHJIAMHUH U aHWJIMH

06.05.2024

http://him-school.ru

31

AMHMHOKHCIOTHI KaK
aMm(doTepHbIC OPraHUYECKHE
COCAUHEHMS, UX
OHOJIOrMYECKOE 3HAUECHHE.
IlenTuael

13.05.2024

http://him-school.ru

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

20.05.2024

http://him-school.ru

33

OcHOBHbBIC TIOHATUS XUMUH

22.05.2024

http://school-collection.edu.
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

ru/collection/chemistry

34 OCHOBHBIE METOABLI CHHTE3A
BBICOKOMOJICKYJISIPHBIX
coequHeHui. IlmacTmacchl,
Kay4yKH, BOJIOKHA

23.05.2024

http://school-collection.edu.

ru/collection/chemistry

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

34



http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacce/ Pynsutuc I'.E., ®enpaman @.I°., AkunonepHoe o0UIeCTBO
«3narenscTBo «lIpocsemenue»

Xunmus. qunakrnaeckuid Marepuait. 10-11 kmacesl. U3nartenseTBo
"IIpocBenienue"

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Xumus. Ypoku /Tlocobue mst yuurens/I'apa H.H. M3gaTenscTBo
"IIpocBenienue"

Xumus. qunakrnueckuit Marepuai.10-11 kmacesl. M3narenbeTBoO
"IIpocBenienue"”

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://school-collection.edu.ru/collection/chemistry

http://www.chemnet.ru

http://him-school.ru - Bupryansuas Xumudeckas Ilkona

Buneoypoku mo xumuw, 7-11 xi.http://mriya-urok.com/categories/himiya/












