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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 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), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpazoBatenbHOM crannapre COO, ¢ yuérom Konnemnuuwu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanust B Poccuiickoit ®expepauun Ha mnepuon a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crparernu OOy4Y€HHUs, BOCIUTAHUS W PA3BUTHS  OOYYAIOITUXCS
cpeacTBaMu y4eOHOro mpenmera «Xumus» ais 10—-11 xmaccoB Ha 06a3oBoM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJIeH, CcoAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHu3aluy, SBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TPUPOIBI, (POPMUPOBAHHS MHUPOBO33PEHHS U OOIIEH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K
CBOEMY 3JI0pOBBIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0miero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJIEpXKAHUE U TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMe MO0 XUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
y4€ToM OOIIMX 1eJied M TPUHIMUIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTeMBI CpemHero oobmero oOpa3oBanusi B Poccuiickoit
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 POJb B
COBPEMEHHOM IMBWIM3AllMU, B CO3JaHUM HOBOM 0a3pl MarepuasbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO



HAy4YyHOTO MBIIUICHUS, B CO3/JaHUE IEJOCTHOTO MPEACTaBICHUsS 00
OKpYXAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUS BEHIECTBEHHOTO COCTaBa
OKPYKaIOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH MPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEIIHOTO TPYyJla W JKU3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHAsT XUMUS
KaK HayKa CO3MJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMI HalpaBji€HA Ha
pelieHrne TI00aNbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYEJIOBEYECTBA -
CBIPbEBOM, DHEPreTUYECKOW, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUMM ¢ OOMIMMM LEISAMH M MPUHIIMIAMUA CPEIHEr0 OOIIEeTO
oOpazoBanus coaepxanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYKH) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIIHOI'O BKJIIOYEHHS B JKM3Hb COLUYMA,
OpOJOJKEHUST 00pa30BaHUs B  Pa3jIUYHBIX O00JIaCTAX, HE CBI3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBasionuMu  npeamMeTa «XHUMHsS» SIBISIIOTCS  0a30BbIE KYypChl -
«Opranudeckass xumuss» U «OOmas M HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHHWH 110 HEOPraHWYECKON XUMHH (C BKIFOUCHUEM 3HAHUKM U3 0OIIeH
XUMUM) U OPraHUYeCKOd XUMUU. POPMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPUA XUMUHU.

Crpykrypa conepxaHus KypcoB - «Opranudeckas xumusi» u «O0mas u
HEOpraHWYecKass XuMus» cHOpPMHpPOBaHA B MPOTpaMME MO XMMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana W oOyCIIOBIEHA
UCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XUMHHM BELIESCTBA
paccMaTpuBarOTCS HA YPOBHE KIJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHMYECKUX
COCMHEHUM, a TaKXKe HAa YPOBHE CTEPECOXHUMHUYECKUX U DIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemiecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB O  CJOKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIMHEHUH. B Kypce opraHuyeckol Xumuu



MOJIY4alOT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILETO
oOpa3oBaHus NEPBOHAYAJIBHBIE TMPEACTABICHHS O XUMUYECKOM CBS3H,
KJIACCU(DMKATMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHHMSI, O XUMHUYECKOU pEaKIuH.

[lon HOBBIM yIJIOM 3peHHMs B mpeaMere «XuMus» 0a30BOro ypOBHs
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUUYECKUA Marepuan M (PaKTOJIOrMYECKUE CBEIEHUS O BEIIECTBaX H
XUMHYeCcKoM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMHS» 00yYaroUMMCsl TPEIOCTaBISIETCS] BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTHMYECKHUX
NO3ULUH, TJIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIMI 3TOro 3akoHa -
oT 00o001aroIei 10 OOBIACHSIONMEH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHMH O BaXHEWINIHMX BEIIECTBAX, WX COCTaBe,
CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, a TAKXKE O XMUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJICPXKAHUS, HMEIOIIUMH KYJIbTYPOJOTUYECKUA H
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHMMAaHHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMU HayKaMH, pacKpbIBaloT €€ pojib B IO3HABATEIbHON U
PAKTUYECKON JAESATEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUYECKUX MPUIOKEHUU
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpo0siemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh HMHPOPMAIMIO M TPUMEHATh €€ JJig TONOJHEHUS 3HAHWMH,
pEIICHHUs] HMHTEIUICKTYaIbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3y4eHUS]  OPUEHTUPOBAaHO  HA  ¢dopMuUpoBaHME Yy  OOydYaromMXCs
MHUPOBO33PEHUYECKONH OCHOBBI JJIsi MOHUMAaHU PUIOCO(DCKUX UAEH, TaKUX KakK:
MaTepUaJIbHOE  €IUHCTBO HEOPraHMYECKOI0 W  OPraHHYecKoro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
IIPUPOAHBIX SIBJICHUN IYTEM 3KCHEPUMEHTA U PELICHHS NPOTUBOPEUUN MEXKITY
HOBBIMU (paKTaMU M TEOPETUUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POIH XUMHUH
B PpCEIICHUM DJKOJOTMYECKUX TMpodieM, a Takke mnpoldiaeM cOepekeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHaJIoB.

B nmnnaHe pemeHuss 3a1ad  BOCHMTAHMS, PAa3BUTUS W COLMAIM3ALUU
oOy4aromuXxcs NPUHATHIE MNPOrpaMMOM IO XMMHUHM HOJIXOJbI K ONPEIEICHUIO



COollepKaHUsI W TOCTPOEHHUS MpeaMeTa NpeaycMaTpuBaroT (HOpMUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM, HMEIOIIMX O0a30BOE€ 3HAYECHHE JUIS
pa3IUYHBIX BHJIOB JESITENBHOCTU: pELIEeHUs MNpoOsieM, TNOMCKa, aHalu3a |
oOpaboTku uHOpMalMK, HEOOXOAUMBIX JJIi HPUOOPETEHHsS  OIbITa
MPAKTUYECKON W HCCIEN0BATENbCKON JEeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk M Ha YPOBHE CpeAHEro oOmiero ooOpa3oBaHus, MNpU
OTNpEJICTICHUH COJIepKATEIIbHON XapaKTEePUCTUKU LieJied M3yuyeHUs NperMeTa
HaIpaBJIEHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
(¢opMHUpOBaHUE OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, IMPAKTUYECKON MAESTENbHOCTH YeJlOBeKa M KakK OJHOro W3
KOMIIOHCHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOJIXOJ K ONpPENENCHUI0 LeJed U3y4YeHHs] TMpeaMera SBISETCS BIIOJIHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU ICJISIMH M3YYCHHS MpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10-11 ki1.) ssBISIOTCS:

e (opmMupoBaHHe CHUCTEMBbl XUMHMYECKMX 3HAaHUM Kak BaKHEUIIEH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE
KOTOpPO# JieKaT KIIIOYeBbIe TMOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U
TEOPHUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE M TIOHHUMAaHUE
CYITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE TPEACTABICHUNA O HAay4YHBIX METO/AaX
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEAKIHi, HEOOXOAUMBIX IS
npuOOpEeTeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TIOBCEIHEBHOM JKHU3HU;

e pa3BUTHE YMEHUH © CIOCOOOB JICSATEIBHOCTH, CBSI3aHHBIX C
HaOMOIeHneM U OOBSCHEHHEM  XUMHUYECKOTO  DKCIEPUMEHTA,
coOmroieHneM mpaBuil 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsany c¢ atum, coaepkaTenbHas XapakTEpUCTHKAa MLEIEd M 3aaad
M3Y4YEHHUs MIpeAMETa B MPOrpaMMe MO0 XUMHUU YTOUHEHA U CKOPPEKTHUpPOBaHa B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerojiHsi B MpenojaBaHui XUMHUU B OOJIbIIECH CTENEHU OTAAETCS
MpEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJIepXaHus  Oo0ydeHus,



OPUEHTUPOBAHHOM HA TMOJATOTOBKY BBIMYCKHMKAa 00HI€00pa3oBaTesbHON
OpraHu3allid, BIAJCIOUIEr0 HE Ha0OpoM 3HaHWM, a (YHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMU aKTUBHOTO MOJTYYCHHS 3HAHHUHA
Y TIPUMEHEHUS X B PEaTbHON KU3HU IS PEIICHUS MPAKTUISCKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3ydeHHH TpeaMeTa «XUMHUS» JTOMUHUPYIOIICE
3Ha4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanrtanusi OOydJaloUIUXCs K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (QOpMHUpOBaHME WHTEIUICKTYalbHO pAa3BUTONH JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO,  COTPYIHUYECTBY,  CAMOCTOSITCIIBHOMY  TPUHSTHIO
IPaMOTHBIX PENICHUI B KOHKPETHBIX JKU3HEHHBIX CHTYAIlUSAX, CBS3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

dopmupoBaHue y OOYYarOIIUXCS KIFOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIICTCHIINI), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHE JI Pa3IMYHBIX BHUIOB
NEATeNIbHOCTH:  pelleHus MmpolOsieM, TIOWCKa, aHaiM3a W 00paboTKH
UHPOpPMAIMK, HEOOXOMUMBIX JJisi TPUOOPETCHHS ONbITa JEATEIHHOCTH,
KOTOpasi 3aHUMAEeT BAXHOE MECTO B MO3HAHWUHM XHMHUH, & TAKXKE JUISI OLIEHKH C
MO3WIIMKA JKOJOTHYECKOH Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB |
XUMHAYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U TPUPOTHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKHX
CIIOCOOHOCTEH O00YYaroIUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO TMPHOOpeTaTh
HOBBIC 3HAHUS 10 XWMHUU B COOTBETCTBHHM C XU3HEHHBIMH TOTPEOHOCTSIMH,
UCTIOJIh30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJOTHUU IS TIOWCKA W
aHamm3a Yy4eOHOW W  HAyYHO-TIONMYJSAPHOW WHQPOpPMAIMH XUMHUYECKOTO
COJICPKaAHUS;

dbopMupoBaHue H Ppa3BUTHE Yy OOYYAIOIMMXCS AacCCOIMATHBHOTO U
JIOTUYECKOTr0 MBILIUICHUS, HAaOJII0AAaTeIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpble OCOOEHHO HEOOXOJUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaomuxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOM
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJU B PEIICHUU TIIOOAIBHBIX MPOOIeM
paIMOHANIBHOTO MPUPOAOIOIB30BaHNUs, TOMOTHEHHS YJHEPTETUUECKUX PECYPCOB
U COXpaHEHHUs MPUPOJHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOIUMOCTHU
OepeXHOr0 OTHOUICHWs K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe
MPUOOPETCHHsI OMbITA HWCIOJB30BAHUS TOMYYEHHBIX 3HAHWN IS TIPUHSTHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.



B yuebHOM miaHe cpegHero ooOmero oOpa3oBaHHUS MpeaMET «XHUMHUS»
0a30BOr0 ypOBHS BXOIUT B COCTaB mpeAMeTHON obnactu «EcTtecTBeHHO-
HAyYHBIC TIPEIMETHI».

OO6miee 4ucnO 4YacoB, OTBEAEHHBIX MJIA M3YyUYEHUS XUMHUH, Ha 0a30BOM
ypOBHE cpeaHero odiero oopasoBaHusi, coctapiseT 68 yacos: B 10 kiacce - 34
yaca (1 gac B Hegemnro0), B 11 knacce - 34 yaca (1 gac B HEAEIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XAMHUYECKHA DJIEMEHT. ATOM. Sapo artoma, H30TOIBI. OJIEKTPOHHAS
000J10uKa. DHEPreTHYCCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iesieHUs AIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonunueckuit 3axkoH u Ilepuonnyeckas cuUcTEMAa XUMHYECKHX
snementoB JI. WM. MengeneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U
[lepuoguueckoit cucrembl xumMudeckux isnemeHTtoB J[. WM. MenpgeneeBa c¢
COBPEMEHHOM TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HUMHU IPOCTBIX U CIOXKHBIX
BEIIECTB MO TpyIlaM M MepuojaM. 3HAYEHUE MEPUOJIMUYECKOr0 3aKOHA B
Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsS3b. BHIBI XUMHUYECKON CBS3H
(xoBaJIeHTHAs HETIOJISIPHAS U TOJISIpHAsi, MOHHAsA, MeTaJTnyeckas). MexaHu3mbl
o0pa3oBaHUs KOBAJEHTHOM XHUMHYECKOW CBsI3W (OOMEHHBI U JIOHOPHO-
akuenTopHblil). BonoponHnas cBs3b. BalleHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. THUIBl  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUITMYECKON PEIIETKH.

[lonsiTe 0 nucnepcHbIX cucreMax. VMICTUHHBIE U KOJIJIOMJAHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHU . Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HETMUECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3IMYHbIM KJ1accaM.

Xumudeckas peakinusa.  Kimaccumpukamus XUMHYECKHMX peakiuid B
HEOPraHUYECKON M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3JIMYHbIX (DAKTOPOB.
O6paTtumble peakiuu. XHUMHUYECKOe paBHOBecHe. DakTOphl, BIUSIONIME Ha
COCTOsIHME XUMHUUYecKoro paBHosecus. [Ipunnun Jle [laTense.



OnekTponuTuyeckas aucconuanus. CUIIbHbIE U CJIa0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEUIESCTB: KUCTAsl, HEUTPAJIbHAS, IETIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METOAbl W3yYEHUS BEIIECTB M HUX MPEBPALLICHUN:
neMoHcTpanusa tabnun «llepronuueckasi cucreMa XUMHUYECKUX DJIEMEHTOB /I.
N. MenneneeBay, u3ydeHue Mojielel KpUCTALTHYECKUX PEIIETOK, HAOI0ICHHE
U ONHCaHUE JACMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX ONBITOB (pa3fiokKeHUE
NepoKCUAa BOJAOPOJA B MPUCYTCTBUM KaTallUu3aTopa, OIPEICIICHUE CpPEabl
pacTBOPOB BEILIECTB C TMOMOIIBIO YHUBEPCAIBHOTO HWHAMKATOPA, PEaAKIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUUECKOUN PEAKITUN.

PacuétHnlie 3agaun.

Pacu€tel 1m0 ypaBHEHUSM XUMHUUYECKHUX pEaKlUHUil, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, pacCU€Thl C UCIOJIB30BAHUEM TOHATHS «MaccoBas
JIOJISI BEIIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilonoxxenne HemerayuioB B llepuoauyeckon cucreme
xumuueckux 3neMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBa HEMETA/UIOB. AJUIOTPONUS HEMETaUIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, hochopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIITMX HEMETAIIOB (TaJOT€HOB, CEPHI, a30Ta,
dochopa, yriepoga MU KpEeMHHS) M HUX  COEAUHEGHHMH  (OKCHIIOB,
KHUCJIOPOJCOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUM ).

[IprmMeHeHne BaXXHEMIIUX HEMETAIIJIOB U UX COCTMHECHUU.

Mertammel. [Tonoxenne meramioB B [lepuoguueckoit cucTeMe XUMHUYECKHAX
anemenToB JI. WM. MenneneeBa. OCOOEGHHOCTH CTPOCHHS DJICKTPOHHBIX
o0osiouek atoMoB MeTasuioB. Obmue ¢puznyeckrue cBoicTBa MeTamioB. CruiaBbl
METAJJIOB. DJIEKTPOXUMUYECKUH Psil HAIPSIAKEHUN METAILTIOB.

XUMHYECKHE CBOMCTBAa BAXXHEUIIUX META/UIOB (HATpUM, KaJIui, KaJabIUM,
Mar"ui, aJlOMUHUM, IIUHK, XPOM, KeJI€30, MEAb) U UX COCTUHECHUM.

OO6mue crnocoObl MOTydeHHUS MeTauioB. [IpuMeHeHrne METaIOB B OBITY H
TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl HM3y4YEeHHUS BEIIECTB M HUX MPEBPAILCHHUM:
M3Y4YeHHUE KOJUICKIIMU «MeTaulbl B CIUIaBbI», 00pa3Ii0B HEMETAIIOB, PEIICHUE
AKCIIEPMMEHTAJbHBIX 3aj1a4, HAONIOJICHUE W OMHCAHHE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX  OMBITOB  (B3aMMOJICMCTBUE THAPOKCHIA  ATIOMUHHS  C



pacTBOpaMy KHUCJIOT M IIeJIoYeld, KauyeCTBEHHBbIC pEAKIMU Ha KaTHUOHBI
METAJJIOB).

Pacu€rHbie 3anaum.

Pacuéthl Maccel BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIlECTBA, Macce WU 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XuUMUS U )KM3Hb

Ponp xuMun B oGecrieueHnn YKOJIOTUYECKOM, SJHEPTETUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeAUIIUHBL. [[OHSITHE O HayYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMUX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJIYYEHUSI BAXKHEHIITUX BEIIECTB.

UenoBek B MHUpE BEHIECTB U MaTEpUaOB: BAXKHEUIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIC MaTepHuajbl, KpacK, CTEKJIO, KepaMHKa,
MaTepHuasbl I JICKTPOHUKH, HAHOMATEpHasbl, OPraHUYECKUE U MUHEPATIbHbIE
yI0OpeHus.

XUMHSL U 300pOBbE YEJIOBEKA: MpaBuia MCIOIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOr0 HCIOJIb30BAaHUS TIPETapaToB OBITOBOM
XUMUHU B IOBCEAHEBHOU KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanus MeXnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOmmed u
HEOpraHnueckoil xumuu B 11 kmacce OCyHIECTBISIETCS 4Yepe3 UCIOJIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHUN, TaK M TOHSITHH, SBISIOIMIMXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccupuKanus, TMePUOANIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®usnka: Marepus, SHEpPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TON, PaJAHUOAKTUBHOCTb, MOJIEKYJd, HHEPreTUYECKU YpPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3UUYECKHE
BEJINYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOCHCTeMa, Owocdepa, MaKpo- H
MHUKPO3JIEMEHTbI, BUTAMUHBI, OOMEH BELIECTB B OPraHU3ME.

'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJABI, TMOJE3HbIE HCKOIMAEMbIE,
TOIUTUBO, PECYPCHI.



TexHomorus: XUMHNYCCKad IMPOMBIIIJICHHOCTD, MCTAJLIyprusi,
IMPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUuaIoB, CEJIBbCKOXO03IHMCTBEHHOE
IMpOn3BOACTBO, numeBas IMPOMBIIIJICHHOCTD, q)apMaI_[eBTI/Iq€CKaH
IMPOMBINIJICHHOCTD, ITPOMU3BOACTBO KOCMCTHUYCCKUX IIPCIIaApaTOB, IIPOU3BOJACTBO
KOHCTPYKIOMOHHBIX MaTepualioB, QJICKTPOHHAaA IIPOMBIIIIIICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XM  HA  BA3OBOM  YPOBHE  CPEJAHEI'O OBHLIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMETHBIM U MpeAMEeTHbIM). HaydHo-MeToamueckoil OCHOBOM s
pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHUSI IIPOrPAMM CPETHEr0 OOIIEro
0o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CHUCTEMHO-NIEATENLHOCTHBIM IMOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHus BbIIEIEHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHUE OOYYAIOUUMHCS POCCUUCKOW T'PaKITaHCKOHW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHHUX YOEXKJACHHN JWUYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU [IEHHOCTHO-CMBICJIIOBBIMH YCTAaHOBKaMH, MPUCYIIMUMH LEIOCTHOM
CUCTEME XMMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUA DKOJIOTMUECKOM KyIbTYphl M CHOCOOHOCTU
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AVHCTBE YYEOHOH M BOCIHTATEIBHOM JE€ATEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTAMU U UJIeallaMHi POCCUIMCKOTO IPakIaHCKOIr0 OOIIECTBA, IPUHITHIMU B
o01iecTBe HOpMaMU U MpPaBUJIAMU MOBENIEHHUS, CIIOCOOCTBYIOUIMMHU MPOIeccam
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuXxcs.

JIn4HOCTHBIE PpPE3yNbTaThl OCBOCHHUSI TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OMBITA MO3HABATEILHOM M TPAKTUYECKON IEATEIHHOCTU
00yJarounXxcs 1Mo peaan3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE
B YaCTU:



1) rpamaaHCKOrO BOCIIMTAHUS .

OCO3HAHUS  OOYyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIMOPSIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMAax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHU B KOJIJIEKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MPHU CO3JAaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY H
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUHbIX BUJ0B YU€OHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOILICHUS K HMCTOPUYECKOMY U HAy4YHOMY HACIIEIUIO
OTEUECTBEHHON XUMUU,

YBaXEHUS K TPOIECCY TBOPUECTBA B OOJACTH TECOPUM M MPAKTUYECKOTO
MPUMEHEHUS] XMMUM, OCO3HAHUSI TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOUCKOB,
NOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpECa M TO3HABATENBHBIX MOTHBOB B IOJIYYEHHUH U MOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIXKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE MOBEJICHUE U IOCTYIIKA CBOMX TOBAPHILEH C
MO3UIINIT HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUM ATUX
MIOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPHI 310POBbSI:

MOHWMAHMUS IIEHHOCTEeH 3J0poBOro M Oe3omacHoro o0pasa JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3HUYECKOMY U
IICUXUYECKOMY 310POBBIO;

coOmoieHnst mpaBuil 0€30MacHOr0 OOpaIeHUsi C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBLHOCTH;



MOHMMAHMS [IEHHOCTH TMPaBWI HWHIUBUAYATbHOTO W KOJUIEKTUBHOTO
0€30MacHOr0 TMOBEICHUS B CHUTyalUsX, YTrPOKalOUMX 370pPOBBI0 U JKHU3HU
JIIOACH;

OCO3HAHUS  TIOCICACTBUA W  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynorpeOJieHus aikoroisi, HAPKOTUKOB, KypCHHS);

5) Tpy10BOro BOCIIMTAHMS

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Yy4€OHO-HMCCIIEIOBATEIIHCKON
NESATeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW W JPYrux BHJAX
NeSATeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3a]1au
COIMAILHOM HAMPaBIECHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudHoro poja, B
TOM YHCJIC HA OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

yBOXEHUS K TpyAy, JIOIIM Tpylda U pe3yiabTaraM TpPYAOBOM
NeSATeITbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY WHIWBUIYAJIbHONH TpPACKTOPUHU
oOpazoBanus, Oyaymield nmpodeccuu U peaau3aiii COOCTBEHHBIX JKHM3HEHHBIX
IJIAHOB ¢ YYETOM JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB
U TTOTpeOHOCTEH 00IIECTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

AKOJIOTUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMaHMsI TJIO0AJTBLHOTO XapaKTepa AKOJOTHUYECKUX IMPOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIIOIB30BAHUS JIOCTHIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUSATUS JCUCTBUM, MPUHOCAIIMX Bpel OKPYKAIOIIEH
MPUPOIHON Cpelie, YMEHHUS POTrHO3UPOBATH HEOIATOMPUITHBIE SKOJIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEIOTBPAILATh UX;

HaJIU4US  Pa3BUTOrO  SKOJOTHMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIIBHON, KOMMYHUKAaTUBHOW W COLMAIBHOM
MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HCOJIOTHH
xemo(oouwu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUA:



c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHCNU(PUKH XUMHUU KaK HayKd, OCO3HaHUA €€ poju B
(GOpMHUPOBAHUHN PANMOHATHFHOTO HAYYHOTO MBIINIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEICTABIICHUS 00 OKPYXAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJIBI M YEJIOBEKA, B
MO3HAHWW TIPUPOJTHBIX 3aKOHOMEPHOCTEH WM PEIICHUU MPOoOJeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHU JUJII COBPEMCHHOMU
IMUBUJIM3AIMA: B €€ TyMaHUCTHYECKOW HAIPaBICHHOCTH W Ba)XXHOW pOJH B
CO37aHUM HOBOW 0a3bl MaTepPHAILHOH KyJbTYphI, PEIICHUH TJI00aTbHBIX
po0JIeM YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA - CHIPHEBOM, DHEPTETUYCCKOM,
NMUIICBOM W  JKOJIOTMYECKOW OC30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
o0ecCIeYeHUH YCIIOBUH YCIICITHOTO TPYIa M SKOJIOTHYECKU KOM(OPTHOM KU3HU
Ka)/I0OTO 4JIieHa 00IIecTBa;

€CTCCTBCHHO-HAYYHOW T'PAMOTHOCTH: TOHMMAHHS CYIIHOCTH METOJIOB
NO3HAHUSA, HCIOJB3YEeMBIX B  ©CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
UCTIOJIh30BaTh IMOJIy9aeMble 3HAHWS JUIsl aHaiu3a W OOBSCHEHHS SBIICHUHN
OKpY)Ka[oIIEro MHpa W TMPOUCXOIAMIMX B HEM W3MEHEHWH, YMEHUS JenaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JTAHHBIX C TEJIBIO TMOYYCHHS TOCTOBEPHBIX BHIBOIOB;

CTIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIB30BaTh XUMUYECKUE 3HAHUS IS
peleHus mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON TSI TeTbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWUH 10 XUMHUH B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTSAM  TpyJda B  pa3iduYHBIX  cdepax
npoeccHoHaNbHOM AESITEIEHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHUS yUEOHOT'0 IpeamMeTa «XHMUS)
Ha YpPOBHE CPEJTHETO 00IIeTro 00pa30BaHUs BKIIOYAOT:

3HAYMMBbICe 1T (OPMHPOBAHHMS  MHPOBO33PEHUS  OOyYArOIIUXCS
MEKIUCIIUTUTHHAPHBIC (MeKTIpeIMETHEIC) oOIeHayYHbIe MTOHSATHSI,
OTpaXKaroIINe IEJIOCTHOCTh HAYYHOW KApTHHBI MHpPa WU CIEHU(PHUKY METOJIOB
MTO3HAHMS, MCIOJB3YEMbIX B E©CTECTBEHHBIX HaykKax (Marepus, BeIIECTBO,



SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HAY4YHBbIH (akT, TPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCJIEJOBaHUE, HAONIOJCHUE, H3MEpPEHHE,
AKCIIEPUMEHT U APYTHE);

yYHUBEpCaJIbHbIE y4eOHbIC JTeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PETyJIATHBHBIE), oOecneunBaronme GopMUpOBaHUE
(GyHKIMOHAIBHOM TPAMOTHOCTH Y COIMATILHON KOMIETEHIIUUA 00YYaroIINXCs;

CIIOCOOHOCTH oOyyJarommxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJbHbBIC
yueOHbIe IEUCTBUS B MO3HABATEILHOM U COLIMAIBHOM MPaKTHKE.

MeranpenMeTHbie pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMH  TI03HABaTEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJSITUBHBIMU
JICHCTBUSIMU.

OBjafeHne  YHUBEPCAJIBHBIMM  Y4YeOHBIMH  NO3HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe AedCTBUS:

caMoCTOSITeIbHO  (OPMYJIUPOBATh W aKTyallU3UpOBaTh  MPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LEIU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUSI, COOTHOCUTb PE3YJbTAaThl JIEITEIBHOCTH C IOCTaBJICHHBIMHU
LETISIMU;

WCIIOJIb30BaTh NP OCBOCHUM 3HAHWUW MPUEMBI JIOTUUECKOTO MBIIUICHUS -
BBIJICTISATh XapaKTEePHbIC MPU3HAKU MOHITUN M YCTaHABIUBATh UX B3aUMOCBSI3b,
UCITOJIH30BaTh COOTBETCTBYIOIIME TTOHATHS I OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUI;

BBLIOMpATh OCHOBAaHHMS W KPUTEPUU IS KIacCU(PUKAIMA BEHIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIMBAaTh NPUYUHHO-CIICICTBEHHBIC CBS3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHUSI (MHAYKTUBHBIE, IETYKTUBHBIC, 10
AQHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B paccMaTpHUBAECMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSATH B  TMpOLlECCe TIO3HAHMS, HCIOIb3YeMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENU, MIpeoOpa3oBbIBAaTh  MOJEIbHBIC
MPEACTaBICHUS - XUMUYECKHH 3HAK (CHMBOJI) JIEMEHTa, XUMHU4YecKast popmyiia,
ypaBHEHHE XMMHYECKON PEaKIMU - TPH PEIICHUH YICOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/a4, MPUMEHITh Ha3BAaHHBIC MOJCIbHBIC MPEICTABICHUS IS



BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3Yy4YaeMbIX BEIIECTB M XUMHUYECKHX
pEaKLUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX
peaxkuuu;

dbopmynupoBaTh 1€KW M 3aJa4d  KMCCJICIOBAaHUS, HCIOJIb30BATh
MOCTaBJICHHBICE M CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIE BOTPOCH B KAaYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI /i1 (DOPMUPOBAHUS THUIIOTE3bI M0 MPOBEPKE
PaBUIIbHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUCHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUsS HaOII0IaTh 3a
XOJIOM  TpoIllecca, CaMOCTOATENIBHO MPOTHO3MPOBATH €ro  pe3yJibTar,
dbopmynupoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3yIBTATOB HCCIICIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCICAOBATEIBCKOW M TPOCKTHOMN
NS TENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MIOMCKY METOJIOB pEIIEHUsl MPaKTUYECKUX 3aJlay, MPUMEHEHHUIO pPa3TMYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ undopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIU (Hay4dHO-
NOMYJIsIpHAsT JIUTEpaTypa XMMUUYECKOTO COJEpXKaHUs, CIPAaBOYHBIE IMOCOOWS,
pecypcel aTepHeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé J0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoOBaThH 3aNPOCHl U MPUMEHSITh PA3JIMYHBIE METOBI TIPH TTOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJTHEHUS YYEeOHBIX 3ajaad
OIPEAEIEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIB30BAHMS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadyecTBE CpEACTBa NpU pabdoTe cC
XUMUYECKOW HH(OpMalMell: NPUMEHATh MEXIpeaAMeTHbIe ((Duznueckue Hu
MareMaTU4eCcKue) 3HaKu W CHUMBOJIb,  (opMyJbl,  aOOpeBUATYPHI,
HOMEHKJIATYPY;



UCIIOJIB30BaTh M TNPEe0Opa3oBBIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA
HarJISIAHOCTH.

OBiageHne yHMBepCaJIbHBIMH KOMMYHUKATHBHBIMH J1€CTBUSIMH

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOWl TEeMbl B XOJ€ Auaiora
W/ AUCKYCCUH, BBICKa3bIBaTh HAEH, (OPMYIUPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C NMPE3CHTAlMEN PE3YJIbTAaTOB MO3HABATEIBHON JIESITENBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHUKAMHU IIpHU
BBIMIOJTHEHUM  XMMHUYECKOTO OJKCIEpUMEHTa, NPAKTHUYECKOW paboThl 1O
UCCJIEIOBAaHUIO CBOMCTB U3y4aeMbIX BEUIECTB, pealn3alii y4eOHOro MpoeKTa u
(opMynHpOBaTH BBHIBO/BI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIacOBAaHMS MO3UIMHI B X0J1€ 00CYX/IeHUSI 1 OOMEHA MHEHUSIMU.

OBiaeHne yHMBEPCAJIbHBIMY PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISITH CBOK IMO3HABATEIIBHYIO
NEATENIbHOCTh, ONpenessast €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuUTM JACHCTBUI Npu
BBIIIOJIHEHUN Y4YEOHBIX M HCCIENOBATEIbCKUX 3a/]ay, BBIOMpaTh Haubosee
3¢ (EeKTUBHBIN crOCO0 MX pPELIEeHUs C Y4ETOM IOJIy4EHHsS HOBBIX 3HaHHUM O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYLIECTBJISITh ~ CAMOKOHTPOJb  CBOEH  JIESATEIIBHOCTM HAa  OCHOBE
caMOaHaJIN3a U CAMOOLCHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIJACC

[IpeameTHBIe pe3yiabTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMHUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYCCKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHUM
NpUpoJbl, B (OPMUPOBAHWM MBINUICHUS W KYJIBTYpPhl JUYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIArAIOIIUE MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, d-
AJIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,



BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOJIHAS ), KpUCTALLTUYECKas
pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHYECKAST JUCCOLMALINS, OKHCIUTEIb, BOCCTAHOBUTENbL, CKOPOCTH
XUMUYECKOW pPEaKIMK, XMMUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUMTUYECKON AUCCOLMaluu, nepuoanueckun 3axkon 1. . Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPAIICHUA
SHEPIUH MPU XUMHUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIME B OCHOBE IOHHUMAaHUA
OPUYMHHOCTH M CHUCTEMHOCTH XHUMHUUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHMSI O CBOMCTBAxX, COCTaBE, MOJYYCHUU U OE30MACHOM MCIOJb30BAHUU
BOKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIpU ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBlieHHs (QOpMyN BEIIECTB M YypPaBHEHMH XHUMHUYECKHX PEaKLUi,
cuctematnueckyto HomeHknatypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTJIeJIbHBIX HEOPTaHUYECKHUX BEIIEeCTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuak,
raméHasi U3BeCTh, HETAIIEHAs! U3BECTh, TUTHEBAs COAA, TUPUT U APYTHE);

c(hOpPMHPOBAHHOCTh YMEHUW ONpENeNsiTb BAJICHTHOCTb M  CTEHEHBb
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB B COCJMHEHHMSIX PA3JIUYHOrO COCTaBa, BHU]
XUMHUYECKOW CBSI3U (KOBAJIEHTHasl, MOHHAsA, METAJUIMYECKAsl, BOJOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOW PpEIIETKH KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HOHHASI, METAJUIMYECKas), XapaKTep Cpe/lbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHU yCTaHaBIIMBAaTh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBY K OMpENeIEHHOMY Kiaccy/Tpymrme
COeIMHEHUH (ITPOCThIEC BEIIECTBA - METAJLJIbI M1 HEMETAJUIbl, OKCUIbl, OCHOBAHUSI,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBHIBATH CMBICI TIEPUOIUIECKOTO 3aKOHA
J. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIFHYIO ¥ TIPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DSJIECKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHX 3JIeMEHTOB 1-4 mnepuonoB Ilepuonnueckoir CUCTEMBI



xuMudeckux aneMentoB JI. M. MennerneeBa, UCHONb3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE  OpPOUTAIHY, (QHEPreTUYECKUe  ypOBHU»,  OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMMHMYECKHUX DJEMEHTOB U HX
COCIMHEHUM 10 mepuojaMm U rpymnmnam [lepuoauueckor CUCTEMbl XUMUYECKUX
aneMmeHToB 1. 1. Menneneena,

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYIECTBOBAHUE T€HETUYECKON CBSI3U MEXK]Iy HEOPTaHUYECKUMU
BEI[ECTBAMU C TTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKITUIA;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUITMPOBATH XUMUYECKUE PEAKIIUH T10
pPa3IMYHBIM TIPU3HAKaM (YUCIY U COCTaBY PEarupyrollnx BEIIECTB, TEIJIOBOMY
ety peakiuu, U3MEHEHHUIO CTENIEHEeW OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH
peaKIy, y4acTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHUS PEAKIIUN PazIUYHbBIX
TUTIOB, TIOJIHBIC W COKpaIléHHbIE YypaBHEHUS peakIMii HOHHOrO OOMEHa,
YUHUTBIBAsS YCIIOBHS, IPU KOTOPHIX TH PEAKIIUUA UIYT A0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHMH MPOBOJUTH PEAKIMH, MOATBEPKIAONINE
KaueCTBEHHBII COCTAaB Pa3JIMYHbIX HEOPraHMYECKHX BEILIECTB, PACIO3HABATH
ONBITHBIM ~ NYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PAaCTBOPAX
HEOPraHUYECKUX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN PpACKpPBIBATh CYIIHOCTh OKUCIUTENHHO-
BOCCTAHOBHUTEJIBHBIX PEAKLIUA TOCPEACTBOM COCTABJIEHUSA 3JIEKTPOHHOTO
OaaHca dTUX peaKIuii;

chOpMHUPOBAHHOCTh  yMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMHYECKOM peakIMu OT pa3IudyHbIX (HAKTOPOB; XapaKTep CMeEIEHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3AEHCTBUS (TPUHIUIIL
Jle lllatenbe);

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUUYECKHE TPOIIECCHI,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO MOJIYUYEeHHs] CEpHOM KUCIOTHI, aMMHUaKa, a
Takke cPOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAyYHBIX MPUHIIMIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJWTH BBHIYHCICHUS C HUCIIOIH30BAHUEM
MOHSATHS «MaccoBas J0JiA BELIECTBA B pacTBOPE», 00bEMHBIX OTHOILIEHUN Ta30B
MpU XUMUYECKUX pEAKIHMAX, MacChl BEHIeCTBa WM 00bEMA Tra3oB MO
M3BECTHOMY KOJIMYECTBY BENIECTBAa, Macce WIH OO0bEMY OJHOTO U3



YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOTO 3 (eKTa peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MACChl BELIECTB, MTPEBPAILCHUS U COXPAHEHUS YHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMI  coONOJaTh  MpaBuia  MOJIb30BaHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATHh M BBINOIHATH XUMHUYECKHUI
IKCTIEPUMEHT (pa30KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUU KaTaJIM3aTOPa,
ONpEAECICHUE Cpeabl PACTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIHHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkiuu, peakiuu HOHHOr0 OOMEHa, KauyeCTBEHHBIE peakIuu Ha cynbdart-,
KapOoHaT- W  XJOPWA-aHHUOHBI, HA  KAaTHOH  AaMMOHUS,  PCIICHHE
SKCIEPUMEHTANbHBIX 3a7a4 1o TeMam «Metanne» u «Hemeramne») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYyJOBaHUEM, NPEACTABIATH PE3YJIbTATHI
XUMHUYECKOT0 JKCIEpUMEHTa B (hOpME 3alUCH YPaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOTyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJcTBa MacCCOBOM
KOMMYHHKaUnu, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHUH  cOONIOAaTh MpaBWiIa  AKOJIOTHYECKU
11eJIECO00pa3HOT0 TOBENEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB,
noHuMass cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIocoObI
YMEHBILICHUSI W MPEJOTBPAIlCHUsI WX BPEIHOrO BO3JCHUCTBUS HAa OPraHU3M
YEJ0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHUE
MPUMEHSITh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUTSL CHETBIX W CIA0OBHASIINX OOYYaIONMUXCs: YMEHHUE HCIOIh30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (ungposrbie)
Kourpoubnbie | IIpakTnuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypcsbl
Pazgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMOB.
[Tepronnueckuii 3aKOH U
11 IIp A 3 0 https://urok.apkpro.ru
. €pHOoINYECKasl CUCTEMA
PHOIMHECKA CHCTEM (bubmmorexka 1{OK)
XUMHUYECKnX djeMeHToB JI. 1.
Meunneneena
CrpoeHue BellecTna. https://urok.apkpro.ru
1.2 4 0
MHuoroo6pa3ue BeniecTB (bubmmoreka 1{OK)
https://urok.apkpro.ru
1.3 X 6 1
MMUYECKHE PEaKIINU (Bubmiorexa [[OK)
Utoro no pazneny 13
Pa3nen 2. Heopranuveckas Xumust
https://urok.apkpro.ru
2.1 M 6 1
CTALITH (bubnuoTtexa 11OK)



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/

https://urok.apkpro.ru

2.2 Hemeramsr 9 (Bubmioexa [IOK)
CBs13b HEOPraHUYECKUX U https://urok.apkpro.ru
2.3 2
OPraHUYECKUX BEIIECTB (bubnmorexa 1{OK)
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
https://urok.apkpro.ru
3.1 XuMUS B )KU3Hb 4 (BuGmorexa LIOK)
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://urok.apkpro.ru/
https://urok.apkpro.ru/
https://urok.apkpro.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
N KoaunuyecTBo 4yacos 1 DJIEKTPOHHBbIE HH(POBLIE

0 ara

Tema ypoka KonrtpoabHubie IIpakTH4eckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHUsS
padoThI padoThI pecypchl
XUMHUYECKUH DIIEMEHT. ATOM. htts://urok.apkpro.ru
DJIEeKTPOHHAs KOH(PHUTYpaIHsI 1 0 0 07.09.2024 : ' :
P (urypan (BubmioTexa [JOK)
aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMUYeCKUX 31eMeHToB J[. 1. https://oblakoz.ru (O6mako
a 1 0 0 14.09.2024 . (
MeneneeBa, ux CB3b C 3HAHUMN)
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMUYECKUX 3JIEMEHTOB U
MX COEIMHEHUH IO TpyImam 1
https:/lecta.ru/ (LludpoBbie

nepuojiaM. 3HauYeHUE 1 0 0 21.09.2024 (Hudp

MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XHMHYECKUX 3JIeMEHTOB J[.1.
MeneneeBa B pa3BUTHUH HAyKH

pabouue TeTpaan)



https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/

Ctpoenue BemiecTBa. XuMUYECKas
CBA3b, ee BHUAbI; MEXaHU3MbI

https://urok.apkpro.ru

00pa3oBaHus KOBAJIEHTHON CBS3H. 28.09.2024
P (Bu6mrorexa IJOK)
Bonoponanas cBsi3b. Bxoownas
KOHMpOJAbHAsl paboma
BajeuTHoCTb.
DNEeKTPOOTPUIIATEIIEHOCTb.
https://oblakoz.ru (O6maxo
Creneus okucieHns. Bemecrsa 05.10.2024 N (
3HAHUMN)
MOJICKYJISIPHOTO ¥
HEMOJICKYJIIPHOTO CTPOCHUS
[ToHsATHE O AUCTIEPCHBIX CHCTEMaX.
HcTtuHHBIE M KOJTOUTHEBIE https://lecta.ru/ (Iludposbie
A 12102024 | Duesiflectaru/ (Hugp
pacTBopsl. MaccoBast 10J1st pabouue TeTpaan)
BEIIlECTBA B pacTBOpE
Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCTMHCHUH.
https://urok.apkpro.ru
I'eneTnyeckas cBA3b 19.10.2024

HCOPraHn4eCKUX BEIICCTB,
Pa3JIMYIHBIX KJI4ACCOB

(bubmmoreka 1{OK)



https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/

Krnaccudukanus XaMHUYECKUX
peaknuii B HEOPraHU4YECKON 1
OpraHUYECKON XUMHH. 3aKOH

https://oblakoz.ru (O0aako

8 COXpaHEHUsI MaCChI BEIIECTB; 3aKOH 26.10.2024 N
3HAaHUMN)

COXPAaHEHUS U TIPEBPAICHHS

SHEPTUU TPU XUMHYECKUX

peaKIusx

Ckopocth peakiun. O0paTuMbie https://lecta.ru/ (Lludposnie
9 pOCTE peattt P 09.11.2024 (Lugp

peakiuu. XMMHYECKOe paBHOBECHE pabourie TeTpan)

IIpakTryeckas padora Ne 1.
10 ]g P o 16.11.2024 https://urok.apkpro.ru

HSHHAE Pa3IMYHBIX (PAKTOPOB Ha A1,

«B pasi . p (bubmmoreka I1{OK)

CKOPOCTh XUMHUYECKON PEAKITUI)

DNEeKTPOTUTHIECKAs JUCCOIHALIHSI.

[TonsiTue o BOJOPOIHOM

nokasarene (pH) pactBopa. https://oblakoz.ru (O6m1axo
11 (pH) pactsop 23.11.2024 B8 (

Peaxiiuu nosHoro ooMeHa. 3HAHU)

['uaponu3 opraHUYeCKuX u

HEOPraHUYECKHUX BEIIECTB

OKUCIUTEIIBLHO-

BOCCTAHOBUTEJIbHBIC PEAKIIUHU. https:/lecta.ru/ (L{ludposbie
12 30.11.2024

[Tonsitre 06 snexkTpom3e
pacriaBoB U pacTBOPOB CoOJieit

pabouue TeTpaam)



https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/

Kontponbhas padoTa no pasaeny
«TeopeTndecKre OCHOBBI XUMHUM.

https://urok.apkpro.ru

13 07.12.2024

Kontponbnas padota 3a 1 (bubnmorexa L{OK)

MOJIYTO/IHE.

Mertaimel, UX TOJIOKEHUE B

[Iepunoanueckoii cucreme

XUMHYECKUX 3y1eMeHToB JI. 1. https://oblakoz.ru (O6nako
14 A 14.12.2024 P8 (

MenneneeBa 1 0COOEHHOCTH 3HAHUMN)

cTpoeHus atToMoB. O01He

(hM3UYEeCKre CBOMCTBA METAJIJIOB

CnnaBbl METAJIOB.

. https://lecta.ru/ (IlndbpoBsie
15 DNEeKTPOXUMHUYCCKUN PSITT 21.12.2024 (Hugp
. pabouue TeTpaan)

HaIpsHKEHUN METaJIOB

XUMHYECKHE CBOMCTBA BAXKHEHIIINX

METaJUIOB (HATpHH, KAk, https://urok.apkpro.ru
16 OB (Harpit . 28.12.2024 . pEp

KaJIbIIMK, MAarHAW, JTFOMAHAN) U UX (bubmmoreka 1{OK)

COEOUHEHUN

XuMudeckue cBOMCTBa XpoMa, https://oblakoz.ru (O6mako
17 %P 11.01.2025 D0 (

MEIH U UX COCIHMHCHUM 3HAHU)

XUMHUYecKre CBOMCTBA IIUHKA, https://lecta.ru/ (IludppoBsie
18 H 18.01.2025 (Hudp

JKene3a M UX COCAUHEHUN

pabourie TeTpan)



https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/

[Tpaktuyeckas padora Ne 2.

https://urok.apkpro.ru

19 «Pemmenne 3xciepuMeHTaIbHBIX 25.01.2025 (Bubmioexa [IOK)

3a7a4 1no reme «MeTauib»

Hemeraisl, X MOJI0KCHHE B

[Iepnoaunueckoii cucreme
https://oblakoz.ru (O6

20 XUMUYECKUX dieMeHToB JI. U. 01.02.2025 bs ? akoz.ry (Obraxo

3HAHUMN)

MenneneeBa 1 0COOEHHOCTH

CTPOEHUS aTOMOB

du3nyecKue CBOWCTBAa HEMETAJLIOB.

21 AmtoTponusi HeMeTauioB (Ha 08.02.2025 https:/lecta.ru/ (ITudpoBsie
puMepe KUCIopoa, Cephl, paboune TeTpaan)
dbocdopa u yraeponaa)

99 XuMudeckue CBOI\/'ICTB% TraJIOTCHOB, 15.02.2025 https://urok.apkpro.ru
Cephl U UX COCTMHCHUM (bubmmoreka 1{OK)

93 XUMHUYECKUE CBONCTBA a3(1Ta, 99 02.2025 https://i)blakoz.ru (O6mako
dbocodpa u UX COeTUHCHUI 3HAHU)

24 XHUMHUYECKUE CBOMCTBA erUIepoz[a, 01.03.2025 https:/lecta.ru/ (Lludposbie
KPEMHUS U UX COCTUHEHUIA pabourie TeTpan)

o5 [IpumeneHne BaxxHEUIINX 08.03.2025 https://urok.apkpro.ru

HEMCTAJIJIOB U UX COCI[I/IHCHI/Iﬁ

(bubnuotexa 11OK)



https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/

O00011IeHNE Y CUCTEMATHA3AIMS
3HaHui 1o Teme «Hemeramnbhy.

https://oblakoz.ru (O6aaxo

26 Boruncnenus no ypaBHEeHUsIM 15.03.2025 .
. 3HAaHUMN)
XUMHYCCKUX PEaAKIHH U
TEPMOXUMHUYECCKHIE PACUETHI
[IpakTnueckas padora Ne 3.
https://lecta.ru/
27 «Pemenne 3xcriepuMeHTaIbHbBIX 05.04.2025 silllecta.u/ (Lugpossie
pabourie TeTpan)
3agad 1o Teme «Hemeramib
28 [IpomexxkyTouHas arrectauus 12.04.2025 https://urok.apkpro.ru
(koHTpOJBHAS paboTa ) (bubmmoreka I1{OK)
Heopranudeckue u opraHndecKue
https://oblakoz.ru (O6.
29 KHCJIOTHL. Heopranuaeckue u 19.04.2025 D _ (Obnaxo
3HAHU)
OpraHU4eCcKUe OCHOBAHUS
AMdoTepHbIC HEOPTAHUYECKUE U
OpraHUYeCKUe COCAMHCHHS.
https://lecta.ru/
30 I'enetnueckas cBs3b 26.04.2025 sillecta.uf (Lugposeie

HCOPraHM4CCKUX U OPraHn4CCKUux
BCIICCTB

pabouue TeTpaam)



https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUYECKON U

https://urok.apkpro.ru

1 1 .05.202
3 MUIIEBON O€30TTaCHOCTH, Pa3BUTUHU 03052025 (bubnmorexa L{OK)
METUITTHBI
[Ipencrasnenus: 06 oOmMUX
39 Hay4YHBIX MPUHLHIIAX 1 10.05.2025 https://?blakoz. ru (O6nako
MIPOMBIIIIJICHHOTO MTOJTY4eHUS 3HAHWN)
BaKHEHUIIINX BEIIECTB
33 UYenoBek B MUpE BEIIECTB U 1 17.05.2025 https:/lecta.ru/ (ITudpossie
MaTepuaioB pabouue TeTpaan)
https://urok.apkpro.ru
34 XUMHS ¥ 3J0pPOBbE YEIIOBEKA 1 24.05.2025 (Bubmioexa LIOK)
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://urok.apkpro.ru/
https://oblakoz.ru/
https://lecta.ru/
https://urok.apkpro.ru/




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

I"abpuensa O.C. Xumus. 10-11 kiacce. ba3oBsliii ypoBenb. Metoanueckue
pPEKOMEHIAIUH.

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c719e3c488610a93chf4e6a33.pdf
INa6puensa O.C. Xumus. 10-11 knacc. ba3zoBbiit ypoBeHb. MeToandeckoe
nocobue.

https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63. pdf
INabpuensn O.C. Metoauueckoe nmocooue k yueonuky O.C. ['abpuensina
«Xumus». 11 knacc / O.C. I'abpuenss. - M.: JIpoda.

INa6puensna O.C., Ocrpoymon N.I'. HactonbHas kaura yunrtens. Xumus. 11
KJ1.: Meroaudeckoe rocooue. - M.: JIpoda.

Xumus. 11 kin.: KonTpoabHbie 1 ipoBepouHbie padoThl K yueOHuky O.C.
[Mabpuensna «Xumus. 11» / O.C. T'abpuensn, [1.H. bepeskun, A.A. Ymakosa

u ap. - M.: lpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://oblakoz.ru (O6mako 3HaHMIT)

https://urok.apkpro.ru (bubmuoreka IIOK)

https://lecta.ru (ILludposrie paboune TeTpaam)



