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HOACHUTEJBHASA 3AIIUCKA

PabGouast mporpaMma mo XMMHUHM Ha YPOBHE CpPEIHEro oOIIero oopa3zoBaHMs
pa3pabotana Ha ocHOoBe demepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dhenepanpHOI o0pa3oBaTeIbHON MPOTPaMMBbI CpeIHero ob11ero
obpazoBanusa(DOIl COO), npeacraBieHHbix B DenepaibHOM TOCYAapCTBEHHOM
oOpazoBatenpbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu, peanu3yoOMIUX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPaMMbl, U
OCHOBHBIX TONOXeHU «CTpaTerun pa3BUTHS BOCNHUTaHUS B Poccuiickoi
Oenepanuun Ha nepuon a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE YINIyOJIEHHOTO H3YUYEHHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHus ywammuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBHIX Jud@pepeHIUpPOBAHHOTO,
npoduIbHOTO OO0y4YeHHs, NpPU3BaHO OO0eCrneunuTh O00IIe00pa30BaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyi UX K OBICTPO MEHSIIOUIMMCS YCIOBUSM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS OO0yYEeHHs B OpraHu3anusx MpodhecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBISIETCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMmme mno XuMHM Ha3HaueHUE TNpeAMeTa «XHUMHUS» MOTydaeT
NOAPOOHYI0O  HHTEPIpPETAalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATaIOIIUMU
nonoxkenusimu OI'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJIeH, COJIepKaHUs,
pe3ynbTatoB OOy4YeHUs M TpeOOBaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN MO
XUMUU QPYHKIHH:

e uH(MOPMALIMOHHO-METOJUYECKAs, pealu3alus KOTOpoll olecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUS O LENAX, COJepKaHUU, OOIIeH cTpareruu
0o0yueHUsl, BOCIIUTAHUS U Pa3BUTHS 00YUaAIOIINXCS CPEACTBAMU MIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOI0 Mpodus;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KoTopas npeaycMaTpuBaeT
omnpenesieHre: TPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEIOBATEILHOCTU
M3yUYeHHs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX U KaYeCTBEHHBIX €ro
XapaKTEepUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJSI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHI O0O0yyaromuxcs B
paMKax HUTOTrOBOM arTecTtanui B (OpME EIUHOI0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma a1 yriryOJE€HHOTO U3YUYEHUS XUMUU:



e YCTAHABIMBACT WHBApPUAHTHOE MPEIMETHOE COJepkKaHue, 00s3aTeIbHOE
JUIsT U3y4YeHUsT B paMKax OTIENbHbIX Mpoduiiei, mnpeaycMaTpuBaeT
pacrpeneieHue M CTPYKTYpUpPOBaHHUE €ro IO KjaccaM, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSM/pa3jieliaM Kypca;

e naéT IMpUMEPHOE pacHpeesieHHe y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3YUYEHUS OTJEIbHBIX TEM;

e TMpeajiara€T MPUMEPHYIO MOCIEI0BATEIbHOCTh HM3YYEHUs Y4EOHOTO
Marepuaia ¢ y4€TOM JIOTUKHU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e NaéT METOJMYECKYIO MHTEPIIPETALNIO LIeJiel U 3a/1a4 U3yUYeHUs IpeaMeTa
Ha yri1yOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COAECPKATEIBHOM XapaKTepUCTUKHU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHON
MpOrpaMMbl CpEIIHETO ob11ero 00pa3oBaHUs (TMIHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIBHBIX  JIEUCTBUH  0Oydaromierocsi MO OCBOEHUIO
COJIep>KaHUs TpeaMETa.

[To BceM Ha3BaHHBIM MO3UILMSIM B MPOTpaMMeE MO XUMHUH MPETyCMOTPEHa
MPEEMCTBEHHOCTh C OOYyYe€HHEM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd YCTAaHOBJIEHHOM MpOrpaMMod MO  XUMHUU
o0si3aTeNbHON (MHBApUAHTHOM) COCTABJISIONICH cofepkaHusi yueOHOro mpeamera
«XuMus» OCTa€Tcs BO3MOXHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIIOLICH,
KOTOpasi JOJKHA OMpPENEsThCSI B COOTBETCTBUM C HAIMpPaBICHUEM KOHKPETHOIO
npoduss 00yueHus.

B coorBerctBMM ¢ KoHuentyainbHbIMM TnosiokeHuamu PI'OC COO o
Ha3HAYEHUU TMpPEaMETOB 0a30BOro u YriayOJEHHOTO YpPOBHEM B cCHUCTEME
mudPepeHIMPOBaHHOTO O0y4YEeHUsI Ha YPOBHE CpPEAHEro o001iero oOpa3oBaHUS
XUMHUSIT Ha YpPOBHE VYINIYOJIEHHOTO UW3Y4YEHHsS HalpaBleH Ha peaau3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TaloOM  MOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHUsS B paMKaX M3y4YEHUs CHEHHUAIBHBIX €CTECTBEHHO-HAYUYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpPTaHU3ALMSAX CPEIHETO MPOQPECCHOHATBLHOIO
oOpazoBaHus. B »Toil cBA3M u3yueHHe mpeameTa «XUMHUSD OPUEHTUPOBAHO
MPEMMYIIECTBEHHO HA  pacliupeHue u  YriayOJieHHe TEOpEeTHYECKOW U
MPAKTUYECKON MOJATOTOBKU OOyYarOlIUXCsl, BRIOPABIINX ONPENeAEHHbIN MPOodUib
o0y4eHUs, B TOM YHUCJI€ C IEPCHEKTUBOM MOCIEAYIONIErO MOTyYSHUSI XUMUUECKOTO
oOpa3zoBaHus B opraHuzanusx npodeccuoHanbHoro oopazosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpPYyEMBIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOi 00pa30BaTEIBLHON IPOrPaMMBI CpPEIHET0 0O0Iero oo0pa3oBaHUS
U3yueHHE TMpeaMera «XUMHs» OpPHEHTUPOBAHO TAaKXKE€ Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTHUS OOydYarolmUXcsa, Ha (POPMHUPOBAHUE Yy HHUX
OOIIIEUHTEIUIEKTYJIbHBIX YMEHUW, YMEHUN palMoOHAIM3alUM y4eOHOro Tpyaa U
0000IIEHHBIX  CIMOCOOOB  ACATENBHOCTH, MMEIOIUX  MEKIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKkTep.

CocTraBnsiomuMu peaMeTa «XUMHUs» Ha YpOBHE YIiayOJEHHOTO H3Yy4YEHUS
ABJSIIOTCSL  yrIyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHnn moaxoa0B K OTOOPY U CTPYKTYpPHOM
OpraHU3allid COJIEPKAHUS 3THUX KypCOB B MPOrpamMMme IO XUMHUHM 32 OCHOBY
npuHATkl nonoxkeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJIEHHOTO
YPOBHEHN U3YUYEHHUS IIPEAMETA.

OcHoBY cogxepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHUYECKasi XUMHUs» COCTABISET COBOKYNMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3Yy4E€HHs IpeAMeTa. JTa CHUCTEMA
3HAHWI MOJydaeT ONpeNeNEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOUTH CYHIECTBEHHO OoybIiuMii 00BbEM  (PAKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3y4eHMs NpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEJIMYECHHS OObEMA 3HAHUM O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBaX MX COEJUMHEHMM Ha OCHOBE PACIIUPEHUS] U YTIyOJeHUs
MPEJCTABICHUN O CTPOCHUU BEIIECTBA, XUMHYECKON CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEeaKifii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUUYECKOW KUHETHKU
u TepMmoauHamuku. WM3ydeHue mnepuonuueckoro 3akoHa u Ilepuogmyeckoit
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJICTABICHUSX O CTPOCHUU aToMa. XHMMHYECKasi CBSI3b
OOBSICHSIETCSI C TOUKHU 3PEHUSI SHEPreTUYECKUX U3MEHEHUH npu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKXXe C TOYKH 3pEHHs] MEXaHHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  gomojiHgeTcs  (OpMHUpPOBAHMEM  MPEJACTABICHUN 00
ANEKTPOXUMHUYECKUX IMpOIeccax U 3JIEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILLECTB.
B kypce opraHnueckoil XMMHH MPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUN yAeNsieTcss 0c000e BHUMAHKUE BOMpPOcaM 00 JIEKTPOHHBIX ddPeKkTax,
0 B3aMMHOM BJIMSIHUHU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIIyOIEHHOTO YPOBHS U3YUEHUS JJIs1 KJIACCOB ONMpeAeaEHHOT0 npoduiist (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [OMOJHEHUW K o0Omeil cucreme
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEKHbBIC MpeaMeThl. Tak, Hampumep,
B COJCpPKaHUU MpeIAMeTa JJis KJIaCCOB XMMHKO-(U3UYECKOro npoduiis 0oblioe
3HaueHue OyJyT UMETh 3JEMEHThl yueOHOro marepuana mno odmeit xumuu. [lpu
U3YYEHUU IMpeAMeTa B JIaHHOM cCilydyae akUEeHT OyaeT clelaH Ha OOIIHOCTh
METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJEKyJsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMHUKH, 3JIEKTPOIN3d, NPEACTABIEHUA O
CTPOECHHUH BEILLECTB U APYTOE.

B TO ke BpeMa B COAEpKAaHMM IpeaMeTa Uil KIACCOB XHUMHKO-
OMOJOrnYecKoro npoguist OOJBIIMKI yAeIbHBIM BeC OyJAeT UMETh OpraHUYecKas
xumuss. B 3TOM chmydae mpeAocTaBiseTCs  BO3MOXKHOCTH g Ooiiee
00CTOSITENIBHOTO ~ PAacCMOTPEHUS] XMMHMYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpUMEPY, TaKUE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUAbL, OEJIKH, YIJIEBOJbl, HYKJIECHHOBbBIE
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IPEACTABUTEIIECU
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YEeHUS
CYIIHOCTH NpoLeccOB (POTOCHHTE3A, IbIXaHUs, TUILEBAPEHHUS.

B nmane ¢opmHpoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOEHHS
oOLIEHAayYHbBIX METOJIOB MTO3HAHUS U OIBITA TPAKTUYECKOTO IPUMEHEHUS HAYYHBIX
3HAHWM M3y4YeHHe NpenMera «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpeaIMETaM{, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NpeaMeTb», «MaTtemaTuka u
nHopmatuka» u «Pycckuil SI3bIK U JIUTEPATYPaAY.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XuMUs» Ha YriayOJE€HHOM YpOBHE
TaKXke, Kak Ha ypOBHE OCHOBHOTO U CpeJHero oduiero oopazopanusi (Ha 6a30BOM
YPOBHE), 3aJja4ueil MEepBOCTENEHHON 3HAYUMOCTHU SIBISETCS (OPMHPOBAHUE OCHOB
HAayKd XUMHU Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. Pemenne
9TOM 3a7aud Ha YriyOJN€HHOM YpOBHE HW3Y4Y€HHUs MpeaMeTa Mpeanosaraer
peaM3alnIo TaKuX 1eJIeH, KakK:

e (QopMupoBaHHE TPEACTABICHHI: O MaTEPUATBLHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U NO3HABAEMOCTH SIBIICHUM IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poau B O0ecrnedyeHuu
YCTOMYMBOIO  pPAa3BUTHA  YEJIIOBEYECTBA: B  pEHIEHUH  MpoOjeM
9KOJIOTUYECKOM, IHEPreTUYECKONM U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJIULVHBI, CO3JaHNHA HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPI'UH, B
00€ecCreyeHnn palroOHAIBHOIO MPUPOJIONOIb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl UEJIOBEKA, a TaKXKe 3KOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JJ0POBBIO U MPUPOJIHOM CpelIE;

e OCBOCHHME CHCTEMBI 3HAHHW, JIEKAIMMUX B OCHOBE XUMHYECKOHN
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAaAMEHTAIbHBIX
MOHSTUN, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUSI XUMHUYECKUX PEAKLHM, O



XUMHUYECKOM PaBHOBECHU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOACTBA;

dbopMupoBaHue y 0o0yyarommuxcs OCO3HAHHOTO MMOHUMaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUU [JIs OOBACHEHUS
KJIFOYEBBIX M€ M TpoOJeM COBPEMEHHON XHMUH, Uil OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelieHus mpoOieM, CBA3aHHBIX C XUMHUEHN, MPOTHO3UPOBAHUSI,
aHaJau3a M OIEHKH C MO3UIINN SKOJOTHYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM U TPOU3BOACTBEHHOW [EATEIILHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, UCIIOIb30BaHUEM U  MepepabOTKOU
BEIIIECTB;

yriyOJeHue  MpeJCTaBICHUH O  HaydHbIX  METOJAaX  IMO3HAHUS,
HEOOXOJIUMBIX [IJii TPUOOpPETEHHs] YMEHHII OPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHHS XHUMHYECKUX SBICHUM, UMEIOIIUX MECTO B
MIPUPOJIE, B MPAKTUYECKOU IESITEIHLHOCTH U TOBCETHEBHOM KU3HH.

B mmane peanuzamuu MEepBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIUX
(yHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro o0IIero oOpa3oBaHUs MPU H3YUYEHUU
npeaMera  «XHUMHs» Ha  yriayOn€éHHOM  YpOBHE OCOOYH0  aKTyalbHOCTb
MPUOOPETAIOT TaKKE IETH U 3aa9H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHHUH TIPUPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPETHUYECKUX U
MPUKIAAHBIX HUCCIENOBAHUNA B XUMHH, (OpPMUpPOBaAaHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeUeI0BEUECKUX [IEHHOCTE;

pPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaTbHBIX U TBOPUYECKHUX
crocoOHocTe o0ydaronuxcsi, (OpMHUPOBAHUE Yy HHUX CO3HATEIBLHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHENTHOM MpodhecCHOHAIBHON U OOLIECTBEHHOM JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3II0POBBI0 W TIOTPEOHOCTH B
3710pOBOM 00pa3e KU3HH;

dbopMHupOBaHWE YMEHHI W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUW KYJIBTYPHI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MTOJIC3HOM YKOJIOTUUECKOMN JCSTEIHHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUEHUSI XUMUU HA YIIIyOJIE€HHOM
YpPOBHE CpeaHero oodiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HEJIEIO).



COAEPKXAHUE OBYUEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI OPraHM4YeCKOl XUMUM.

[Ipenmer W 3HAYEHHWE OpPraHUYECKOM  XMMHUH, MPEACTABICHUE O
MHOT000pa3uy OPraHUuYECKUX COCTUHEHUH.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOXKXHOCTM aroMa yriepoia. XHMUYecKas CBA3b B
OpPraHUYECKUX COCIUHEHMSX. Tumbl rUOpUIU3aIlMM aTOMHBIX opOuTanen
yriepoaa. Mexanuambl 00pa3oBaHUs KOBAJIEHTHOMN CBs3U (OOMEHHBIM U JOHOPHO-
aKienTopHblid). TUMbl NEepeKphIBaHUS ATOMHBIX OpOUTalield, G- U T-CBS3U.
OnunapHasi, [BOMHAsE U TpoitHasi cBsi3b. CrocoObl pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexTpodue.

Teopus crpoeHnss opraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOCHUSA
OpraHUYeCKUX CcoeANMHEHUU. MONeKyIspHble U  CTPYKTypHbIE  (OPMYIIBL.
CrpyktypHble (OpMyJbl pa3IMYHBIX BHJOB: pa3BEPHYyTas, COKpali¢HHas,
ckenetHas. M3omepus. Buael u3omepun: CTpyKTypHas, NOPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
1 ME30MEPHBIN 3P DHEKTHI).

[IpencraBnenne o kiaccupukaluu OpraHUYecKux BemiecTB. l[loHsiTue o
(dbyHKIIMOHANBHOM rpyrne. ['oMmonorus. 'omonoruueckue psaapl. CucteMaruueckas
HoMeHknaTypa opranundeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTAEIBHBIX MPECTABUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYeCcKUX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMU B OPraHUYECKOW XUMUMU.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W HUX NPEBPALICHUN:
O3HaKOMJIEHHWE ¢ oOpa3laMyd OpraHWYECKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, OIBITHI IO MPEBPALICHUID OPraHWYECKHX BENIECTB IPU HArpeBaHUU
(iaBneHue, oOyIrJIMBaHME WM TOPEHHUE), KOHCTPYMPOBAHUE MOJENIEH MOJEKYJ
OPraHUYECKUX BEILIECTB.

YriaeBoaopoasbl.

Aunkanbl. ['omosnornueckuit psii ankaHoB, oOiiasi popmysia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJN AJIKaHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUMU 3aMEUICHHS, W30MEpU3alINH,
JNErUAPUPOBAHUS, IUKIN3AINKI, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXAaHU3ME PEAKINN paAUKAIBHOIO 3aMENICHHUS.

Haxoxpaenue B npupoge. CriocoObl MOTy4YeHUSI U TPUMEHEHUE aTKaHOB.

Huxnoankanel. O0mas ¢popmyiia, HOMEHKIaTypa U uzomepusi. OcCoOEeHHOCTH
CTPOCHHMSI M XUMHUYECKHX CBOMCTB MalbIX (LUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTaH, ITUKJIOreKCaH) IUKIoaakaHoB. CHocoObl MOMyYeHHS U
MIPUMEHEHUE ITUKJIOATKAHOB.

Aunkenbl. ['oMonoruueckuil psii ankeHoB, oOmas GopMmyna, HOMEHKIATYpa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp-
rudpuan3anus aTOMHBIX OpOuTaned yriepoja, 6- U m-cBsizu. CTpyKTypHas u
reoMeTpudeckas (LUC-TpaHc-) wu3omepus. Du3nyeckue CBONWCTBA aJIKEHOB.
XUMUYECKHE CBOWCTBA: pPEaKIMU MPUCOCIUHEHUS, 3aMEIICHUS B 0O-MOJIOKEHHE
Mpu JBOMHOW CBSI3M, MOJUMepu3aluuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakiiuu Ha ABONHYIO CBsI3b. CIIOCOOBI MONYUYEHUS] U IPUMEHEHUE
AJKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoOB (CONPSKEHHBIE, U30JIUPOBAHHEIE,
Kymyauposantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBONCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonmumepuzanus
CONpsiKEHHBIX TUeHOB. COCOOBI MOTYUYEHUS! U TPUMEHEHHUE aJIKaIUEeHOB.

Ankunbl. ['omonoruyeckuil psij alkuHOB, oO1ast popMyrna, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKUHOB, Sp-
rudpuan3anus aTOMHBIX opOutanei yriaepona. dusnueckue CBOICTBA aJIKHWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKIMU  MPUCOCTUHEHHS,  JUMEPHU3ALUU U
TpuMepu3aluu, okucienus. KuciorHeie cBOMCTBA aJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE pEaKIIuu Ha TPOHUHYIO CBsA3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApoMaTuueckue yTieBoJopoabl (apeHsl). ['oMomoruueckuid psii apeHoB,
oOmast popMysna, HOMEHKIIATypa U U30MEpUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3ona. Du3nyeckue CBONCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBA O€H30JIa M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHUS B OCH30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM paJuKalie, peakluu NPUCOCAUHEHUS, OKHUCJIECHHWE TOMOJIOTOB
oenzona. IlpencraBnenre 00 OpPUEHTUPYIONIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJbIIE Ha MOpUMEPE AIKWIbHBIX PAJAUKAIOB, KapOOKCHUIBbHOM,
TUAPOKCUIBHOM, aMHUHO- W HUTPOTPYMMbI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lonumepuzanus crupona. CriocoObl MOTyYeHUs U
MPUMEHECHUE aPOMATHYECKUX YTIIEBOJIOPOIOB.

[Ipuponnsiii ra3. [lonmytHeie HedTaHbIE Ta3bl. HeTh U €€ nmpoucxoxaeHue.
KameHnHbI#l yroyib U NpoAyKThl ero nepepadotku. CnocoObl nepepaboTku HEPTH:



MEePEroHKa, KPEKUHT (TEPMUYECKHUHM, KaTadUTUYECKHil), pUDOPMUHT, MHPOIU3.
[IpoaykTel nepepaboTKku HEPTU, UX TPUMEHEHHUE B IPOMBIILIICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DIEeKTPOHHOE CTPOCHHE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYMIy, HUTPOTPYyNIy, UHAHOTPYMIY,
amuHorpynmy. JleiicTBue Ha TraJoOreHnpOu3BOJHbBIE BOJHOTO U CHUPTOBOTO
pactBopa 1i€nouyu. BzaumopeicTBHE NUrajJoreHaIKaHOB C MarHUEM U ITUHKOM.
[Tousarue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue
raJIOTEHIPOU3BOIHBIX YTJIEBOJIOPOJIOB B OBITYy, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEIIECTB U HMX IPEBpAICHUN:
u3yueHre GU3NYECKUX CBOMCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuil yrieBoJAOpOJOB Pa3IMUHBIX KJIacCOB (0OeciBeuMBaHWE OPOMHOW WIH
MOJHON BOJBI, pacTBOpa MepMaHraHaTa Kalids, B3aUMOJIEUCTBUE alleTUJICHA C
aMMHa4HBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOEe OOHApyXKEHUE
yriepojga 4 BOAOpPOJAa B OPraHUYECKUX BEIIECTBAX, MOJIYUYECHHE OTUJIEHA H
M3yUYEHHE €ro CBOMCTB, Oo3HakomiieHHE ¢ koyutekiuamu «Hedts» u «VYromby, ¢
oOpa3ljaMud  IIacTMacc, KaydyykKOB M  PE3UHBI, MOJICIUPOBAHUE MOJIEKYII
YIJIEBOIOPOJIOB M TalIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsopoacoaep:kanue oprannyeckue coelMHeHHs.

[Ipenenpubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MoJieKyn (Ha mpuMmepe
MeTaHoJla W J3TaHosa). ['omonoruueckuii psa, oOmas QopMyrna, u3zoMepus,
HOMEHKIaTypa #  kiaccudukanus. Dusnueckue CBONUCTBA  MpEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BolopoaHble CBSI3M MEXIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEAKUMUM 3aMEIIeHUs, JAerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M yenoBeka. CHocoObl MOMy4YeHUST W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMeHKIaTypa U u3oMmepus. OcoO0eHHOCTU PUBUYECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — ASTUJICHIVIMKOIL U ThullepuH. Duznueckue u
XUMUYECKUE CBOMCTBA: PEAKIIUU 3aMEICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTAaMU, KauyeCTBEHHAas peaklusi Ha MHOTOATOMHbIE
cnupthl. [IpencraBieHue o MexaHU3ME peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3M 4enoBeka. (CrnocoObl MOJydyeHHSs U [PUMEHEHHE
MHOT'0aTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THAPOKCOTPYMIBI H
O0en3onpHOrO siapa. duszmyeckue cBoiicTBa PeHona. OCOOEHHOCTH XMMHUYECKHX



cBoiictB (enona. KauecTBennole peakuuu Ha QenHosn. TokcuuHOCTh (heHona.
Cnoco0sI nosyyeHus u npuMeHenue dhenona. Genondopmanbiaeruatas cMoia.

KapOoHunbHble COETMHEHHS — aJIbJAETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHUIIbHOU Tpynnbl. ['oMonoruueckue psiibl albJIETUIOB U KETOHOB, OOIIas
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBONCTBA adbJCTHAOB U
KEeTOHOB. ~XUMHUYECKHME CBOWCTBA  aJIbJETHMJAOB M  KETOHOB:  PEAKIUU
npucoeguHeHusi. OKUCIEHNUE allbJIeTUI0B, KAYeCTBEHHBIE PEAKIIMU Ha abJeTUbl.
Cnoco0bl noJy4eHus: U MPUMEHEHUE albJIETU0B U KETOHOB.

OnHOOCHOBHBIE MpeIeTbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKIIaTypa. Pu3nuecKkue CBOCTBa
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKyJaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakiusi 3TepuUKaAlUU, PEAKIUH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHON KHCJIOTHL. [loHsSITHE O TNPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3(pupax. MHorooOpaszue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOWMCTB HEMpPENENbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaButeny BhICIIMX
KapOOHOBBIX KHUCIIOT: CTEapuHOBas, MNaJbMUTUHOBAs, OJIEMHOBAs, JUHO/IE8As,
JIUHONEeH08as KUCTOThl. CriOCOOBI MOTYyUYEHHs M TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuii psig, obmas (opmyrna, uzoMepus H
HOMEHK/IaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOM cpelie.

Kupsl. Ctpoenue, puzndeckue 1 XMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCJION U 1IenoyHOoM cpene. OCOOEHHOCTU CBOWCTB JKHPOB, COAECPIKAIINX OCTATKU
HETpeETbHbBIX JKUPHBIX KUCIOT. JKUpPBI B IpUpO/IE.

MpbLT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

OO6mias xapakTepucTuKa yrieBosioB. Knaccudukaius yrieBogoB (MOHO-, AU~
u monucaxapuiabl). MoHocaxapunbl: TJIOKO3a, (pyKTO3a, rajgakrosza, pudosa,
ne3okcupu6o3za. dusmyeckrne CBONCTBAa U HaxXOXAEHHE B npupoje. oTOCUHTES.
XUMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YUaCTUEM CIIUPTOBBIX U aIbJAETHIHOM
IpyII, CIOUPTOBOE M MOJOYHOKHUCTIOE OpokeHue. I[IpumeHeHHe TIIIOKO3bI, €€
3HAUYEHUE B KU3ZHEJEATENbHOCTU OpraHu3mMa. J{ucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccTtaHaBnuBaromye ¥ HEBOCCTaHABIUBAIOIINE Jucaxapubl. ['uaponus
nucaxapuaoB. Haxoxnenue B puponae u npumenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1eiuitono3a. CTpoeHHe MakKpoOMOJIEKYyJl Kpaxmana, TJIMKOTeHa U
1neuTon03bl.  PU3NYecKue CBOMCTBA Kpaxmana U UEJUTIOJ03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJN3, KauyeCTBEHHas peakius ¢ HOJ0M. XUMHUUYECKHUE
CBOMCTBA WEJUIIONO3bI: TUIIPOJIN3, MOdydeHue 3(UpoB 1eitono3bl. [lonstue o0
HCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTATHBIM MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX IPEBpaICHUN:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B alIbJIETU]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albJAeTUlIbl (C TUIPOKCHUIIOM
muammuHcepeOpa(l) wu  runpoxcumom  meau(ll)), peakuus raMIEpuHa €
ruapokcugom Menu(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm meau(Il), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIIeHUE KCIEPUMEHTANIbHBIX 3a1a4 1o TeMaM «CIUPTHI U
(benonwly, «KapOoHoBbIe KUCIOTHI. CIOXKHBIE YPUPHD.

A30TCoaep:kale OPpraHnvecKne coeTuHeHUsl.

AMUHBI — OpraHuYecKe Mpou3BOAHbIE aMMHaka. Kiaccudukanus aMUHOB:
anudaTuyecKue W apoMaTHYeCKHUe; IEePBUYHBIE, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiekyn, obmas ¢opmylia, U30Mepusi, HOMEHKIIATypa U (PU3HUYECKUE
cBolcTBa. XMMHUYECKOE CBOMCTBA anudaTUyecKuX aMUHOB: OCHOBHBIE CBOIICTBA,
ATKUJIMPOBAHKUE, B3aUMOJCHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOHM.
Coinn aJIKWIIaMMOHHS.

AHWINH — TpPEACTaBUTEb aMUHOB apomaTuueckoro psiaa. CrpoeHue
aHunuHa. B3anMmHoe BiIMsSIHUE TPy aTOMOB B MoOJeKyJe aHuiauHa. Oco0eHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHbIE peakuuu Ha aHWIMH. CrIocoOBI
MOJyYeHUs] U TpUMEHeHHe anudartuueckux aMuHoB. l[lonydyenue anwinHa u3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE NPEICTaBUTENH O
AMUHOKHUCJIOT: TJUIUH, anaHuH. @Dusnueckue CBOWCTBA aMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peaklusl TMOJIUKOHJCHCAIINN, O00pa3oBaHHE TMENTHAHOW CBSI3U.
buonoruueckoe 3HaueHue aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mnpupoansie monumepsl. [lepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBa O€JIKOB: THAPOIU3, JEHATypalusi,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYE€HHUS BEIIECTB U HMX IPEBpaICHUN:
pacTBopeHue O€NKOB B BOJe, JeHATypalus OEIKOB MpH HarpeBaHUU, I[BETHHIC
peakiuu Ha O€JlKH, pelIeHHEe OHKCIEPUMEHTAJbHBIX 3aJad MO0 TeMaMm
«A3oTcoaepxaiiue OpraHuyYecKue COCTMHEHUSD) u «Pacrnio3HaBanue
OpTraHUYECKUX COCTUHEHUN.

BricokoMoJieky/JIIpHbIE COeTMHEHNS.

OCHOBHBIE TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPETHSSI MOJIEKYIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOH/ICHCAIIHS.

[Tonumepubie Matepuanbl. Ilnactmacchl (NMOJMATHIICH, TMOJUIPOIUIIEH,
MOJUBUHWIXJIOPUJI, TOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nonudTUIeHTepedTanar). Y TUiIn3aius u nepepadoTka rmiacTyka.

DnacToMephl: HaTypaJIbHBIH KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaMeHOBBIM, XJTOPOMPEHOBHIN, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KapOH U JTaBCaH).

[Tomumepsr CIIELIMAJILHOTO Ha3HAYCHUS (Tedon, KEBJIap,
AIEKTPONPOBOISIIINE TOJUMEPDI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB U HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
KaydyyKOB, pEIIEHHWE OHKCIepUMEHTAIbHBIX 3a7ad 1o Teme «Pacmo3HaBaHue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anayu.

Haxoxpaenue MmoJiekyyisipHO (HOpMyJIbl OpPraHUYECKOTO COEIMHEHUS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJEKYJISIpHON (QOpMYJIbI OpPraHUYECKOr0 COEAUHEHHS Mo Macce (00bEMY)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuu W/WIUM MCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOMCTB WU CIIOCOOOB
MOJIyYEHHUsI, OMpeJeieHUuEe JO0JU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusi MeXMpeIMETHBIX CBS3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 kmacce OCYLIECTBISETCA 4Yepe3 HCIOJNb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUM, TaKk W TMOHSITUM, NPUHATHIX B OTAEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTUS: SBJICHUE, HAYUYHBIN (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukanus, HaOII0JICHHE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHHE
BeIlleCTBA, (DU3MUYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTb, SHEPTuf,
Macca.

buonorus: kmetka, opraHmsM, J3KOcHCTeMa, Owocdepa, MeTabOIU3M,
HACIIEJICTBEHHOCTh, aBTOTPOMHBIA U TeTepOoTpO(HBIN TUN MUTAHUS, OpOKEHHE,



dboTocuHTE3, HOBIXaHWE, OENKHW, YIJIEBOJBI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(hepMEeHTHL.

['eorpadusi: moyie3HbIE UCKOTTaeMbIe, TOTUIHBO.

TexHonOrUsA: mNHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOIOIITME CPENICTBA, MAaTEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMHH.

Atom. CocTaB aTOMHBIX siep. XuMU4YeCcKur aneMeHT. M3oromnbel. CtpoeHue
ANEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPTreTUUECKUE YPOBHU U
noaypoBHH. AToMHbIe opOuTanu. Knaccudukanmss XuMU4ecKux 3JI€MEHTOB (s-, p-,
d-, f-anementsi). PacmpeneneHue dIEKTPOHOB 1O AaTOMHBIM  OpOUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Yy>XJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(UTYypalud HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[Teprnonnueckuit 3akoH u [leproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3p NEPUOAUYECKOTO 3aKOHA W llepmoamueckoi cCUCTEMBI
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPHUEM  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TIpynnmaM W NOepuojaM. 3HAUYECHHUE
nepuoauueckoro 3akoHa /.M. Menueneesa.

XuMHueckass CBsI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAs,
MeTaiuyeckas. MexaHu3mbl 00pa3oBaHUsS KOBAJEHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. DHEPrus U JuHA CBA3U. [10sIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHON cBsA3U. KparHeie cBs3u. BogopoaHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOUN
CTPYKTYpPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpEe COCNUHEHUMN
3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienne 0 KOMILUIEKCHBIX coeAuHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTenb, JUTaHJbl. 3HAUYEHHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsiTHE O KOOPIUHALTMOHHOW XUMUH.

BemecrBa MONEKYJApHOTO UM HEMOJEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTALTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatue o mucnepcHeix cucremax. Mctuanaeie pactBopsl. lIpenacrasienne o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUST KOHIEHTPALMM PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJSIpHAsl KOHIEHTpauus. HaceileHHuble u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHANbHBIC
Ha3BaHUA OTJEJIbHBIX NPEACTABUTEIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakIuii B HEOPTraHUYECKOW W OPTraHUYECKOM
XUMHH. 3aKOH COXPaHEHHS MAacChl BEHIECTB; 3aKOH COXPAaHECHUS W NPEBPALICHUSA
SHEPTUM MPH XUMHUYECKHX peaknusix. TermioBbie d3hPeKThl XUMUUECKUX PEaKIIHiA.
TepMOXUMHUYECKHE YPABHEHHUS.

CkopoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.
['omorenHble U rereporeHHslie peakiuu. Katanus u katanus3aTopsl.

OO0patumbie 1 HeOOpaTUMBIE peaKInk. XUMHUUYEeCKoe paBHOBecre. KoHcTaHTa
XMMHUYECKOr0 paBHOBeCHUsA. PaKTOPBI, BIUAIOLIME HA IMOJIOKEHUE XUMHUUYECKOTO
PaBHOBECHSA: TEMIIEPATYPA, JABJICHUE U KOHLIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakunu. [Tpuauun Jle [larense.

OnekTponuTuueckass auccorumanus. CuibHble U CclHa0ble BIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PAacTBOPOB: KHUCIOTHAsl, HEUTpalbHAasd,
menovyHas. Bogopoausiii mokasatens (pH) pactBopa. I'maponus coneit. Peaknym
HMOHHOT'0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTAHOBUTENb. [Iponecchl OKHCIEHWST W BOCCTAHOBJICHHS.
Baxueimme OKHCIUTEIM W BOCCTAHOBHUTEIW. METOJ SJIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB W HUX NPEBPALICHUN:
pa3jIoXKEeHUue IEepOKCHAa BOAOPOAAa B IPUCYTCTBUU KaTaIM3aToOpa, MOIECIH
KPUCTALTNYECKUX PEIIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO OOMEHa, ONpe/IeTICHUE
cpelnbl pacTBOPOB C IOMOLIBKD HHAMKATOPOB, W3YYEHHUE BIUAHUSA Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOW PEaKIMU U TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heopranuyeckasi Xummusi.

[Tomoxenne HemetaiuioB B llepuoandeckod CHCTEME  XUMHYECKUX
sanementoB J.M. MenzeneeBa u 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3NYECKHE
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha MpUMEpe KUCIOpPOa, CEpHI,
dbocdopa u yriepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METaJllaMd W  HEMETAJUIaMHU, BOCCTAHOBHUTEJbHBIE CBOWMCTBA. [ WMIApHUIIBL.
TOIIMBHBIE AJIEMEHTHI.

lNanorensl. HaxoxnaeHue B mpupoje, cnocoObl MOaydeHus, (GU3UYECKHEe U
XUMHYECKUE CBOMCTBA. ['alloreHOBONOpOAbl. BaxkHeNIIne KUCIOPOACOAEPKAILINE
COeIMHEHHUs rajgoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI MOMYy4YeHUs
rajioreHoB. [ [puMeHeHne raJloreHOB U UX COCUHECHUN.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOJIYYEHUS
kuciopoaa. Ou3nveckue U XMMHUUYECKHUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U
030Ha. OKCUABI U TEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI TMOJy4YEHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsl(IV), okcun
cepol(VI). CepHucras m cepHas KHUCIOTHI U uUX coidd. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHU.

A30T. Haxoxnenwe B mnpupojge, crnocoObl MOaydeHus, (U3NYEeCKue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCHIIBI a30Ta. A30TUCTAs U a30THAA
KUCJIOTHI U X cosii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMenenne azota
U €ro COeIMHEHMI. A30THBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupojae, crnocoObl MOMydeHHUs, (PU3UUYECKUE U
xumudeckue cBoicTtBa. Dochunsl u dochun. Oxcunpl Pocdopa, dochopHas
kuciaota u e€ conu. Ilpumenenmne dochopa u ero coemunenuit. dochopHbIe
yaoOpeHus.

VYrnepon, HaxoxJeHWE B MpUpoje. AIIOTPONHbIE  MOJIU(PUKAIIY.
dusznyeckue U XUMHUYECKHE CBOWCTBA TMPOCTBHIX BEIIECTB, OOPa30BaHHBIX
yriepogom. Oxcup yrinepona(ll), oxkcun yrnepona(IV), yronbHas kuciora u e
coJii. AKTUBUPOBAHHBIN yTOJb, ancopOuus. DynnepeHsl, rpadeH, yriepoHble
HaHOTPYOku. [IpuMeHeHne mpoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COEIMHECHUM.

Kpemnuii. Haxoxaenue B mpupojie, CrocoObl MOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. Oxcun kpemMHusi(IV), kpeMHHeBas KUCIOTA, CUIUKATHI.
[Ipumenenue kpemMHus U ero coenuHeHuil. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonoxxenune MmetaioB B [lepuoguyeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JO0YEK aToMOB MeTaioB. OOmue
¢uznyeckue cpoiicTBa MeTauioB. [IpuMeHeHHMe MeTauioB B OBITY U TEXHHKE.
CniaBbl METAJJIOB.

DNEeKTPOXUMHUUECKUNA Pl HampsbkeHuil  metamwioB.  OOmue  crnocoObl

MOJTy4YEeHUS METaJIOB: TUIPOMETAILTYPIUs, MUPOMETAJLTYPIus,
anexktpomeramnyprus. [lonstue o koppos3uun meramioB. CrnocoObl 3alIUThl OT
KOPPO3HHU.

O6mas xapaktepuctuka MetamnoB [A-rpynmsl [lepuogudeckoid CHUCTEMBI
XUMUYECKUX 0dJeMeHTOB. Harpuii u kanuii: mnonydeHue, ¢GUUYECKHE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHEHH.

O6mas xapakrepuctuka metamioB IIA-rpynnel I[lepuoandeckoit cucTeMbI
XUMUYECKUX JJEMEHTOB. MarHuii W Kanblui: nonyyeHue, (GU3UYECKHE U
XUMHYECKUE CBOMCTBA, IPHMEHEHUE IIPOCTBIX BEIIECTB M HX COCIAUHEHUHU.
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUN: OTydYeHue, PU3nueckue 1 XuMUUEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOr0 BEIIeCTBA M €ro coeAuHeHUW. AmpoTepHble CBOWCTBA OKCHUIA U
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHHS.

OOmiast xapakTepucTuka MeTauioB MoOouHblx mnoarpynn (b-rpymm)
[Tepnoanuecko CUCTEMBI XUMHUYECKUX JJIEMEHTOB.

Pu3nyeCcKne U XMMHYECKUE CBOMCTBA XpOMa U €ro coearuHeHnil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u NpuMEHEHNE XpOMa.

Ou3nyeckne M XUMHYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHHM.
Baxwneimue coenunenuss wapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranar kanusi, ero OKMCJIUTEIbHbBIE CBOMCTBA.

dusnyeckrue U XUMHYECKHE CBOMCTBA JKeJie3a M ero coemauHeHuid. OKCHIbI,
rugpokcuanl u conu xeneza(ll) u xxeneza(lll). [lonyuenne u npuMeHeHue xene3a
U €TO CIUIABOB.

du3nyecKne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coenquHeHuid. [lomyyenne u
NIPUMEHEHUE MEIU U €€ COCITMHECHUN.

[uuk: mnonyyeHue, (U3MUYECKHE U XUMHYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUAPOKCUAA IMHKA, THAPOKCOKOMIIIEKCHI IUHKA. [[puMenenune
IUHKA U €r0 COCIUHCHUMN.

DKCNEPUMEHTAIbHBIE METOJbl M3YYE€HHUS BEIIECTB W HUX NPEBPALICHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, xkene3a, MarHus B
KUCJIOPOJIe, W3YYECHHUE KOJUIEKIUMU «MeTaninsl W CIUIaBbDY, B3aUMOJCHCTBHE
IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIIOJB30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA U JKejie3a C pacTBOpaMH KHUCIOT U
1IETI0YEN, KaY€CTBEHHBIE PEAKIIMY HA HEOPTraHMYECKUE AHUOHBI, KATUOH BOJOPOAA
W KaTHOHBbl METAJUIOB, B3aWUMOJCHCTBUE THUAPOKCUIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop M UX COCAUHEHUSD,
«MeTanibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOUYHBIX TOATPYII.

XUMHUA U KU3Hb.

Ponp xumuu B oOecriedeHUN yCTOMYMBOrO pa3BUTHUs uesioBeuecTBa. [lonsarue
O HAy4YHBIX METOJAaX I[IO3HAHMS M METOJOJIOTHM HAy4YHOTO MCCIIECIOBaHUS.
HayuHble MpUHIMITBI OpraHU3aluil XUMUYECKOTO TPOU3BOACTBA. [IpOMBINIITIEHHBIE
CrocoObl MOMYUYEHHS] BaKHEUIINX BENIECTB (HA MpUMeEpe MPOU3BOACTBA aMMHAaKa,
CEpHOI KHUCIOTHI, MeTaHoJa). [IpoMBITIIEHHBIE CIIOCOOBI MOJYYEHUS METAIOB U
CIJIaBOB. XMMHYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpelbl M €ro IMOCIEACTBHUS.
Ponp xumMuu B 00ecrieueH Y3HEPTeTUUECKON OE30MIaCHOCTH.

Xumusis u 300poBbe 4yesoBeka. JlekapcTBennble cpencrtBa.  [IpaBuia
WCMOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XuMUK B pa3BUTHU MEIUIUHBI.



XuMus MUIIKA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBBIE 100aBKU. Poib Xumuu B
o0OecrieueHnu MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mnapdromepHsie cpenctBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 UCIOJIb30BaHUs MpenapaToB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HU.

XuMusi B CTPOUTENIbCTBE: BaXKHEHIIIUE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
0eToH).

Xumus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaabHbIE yA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHajbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl 115 3JI€KTPOHUKU. HaHOoTeXHOMOTU M.

Pacuérneie 3anaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIHUH, €CIU OJHO U3
BEILIECTB HMEET IpuMecH, macchl (00b€éMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peakunM, €CIM OJHO M3 BEHIECTB JAaHO B BHJAE pPAacTBOpa C OINPEICIEHHOMN
MacCOBOM JIOJI€d pPACTBOPEHHOTO BENIECTBA, MACCOBOM JOJM W MOJISIPHOH
KOHICHTPAIIMM BELIECTBA B PAcTBOpPE, MOJIM BBIXOJA MNPOAYKTAa PEAKIHH OT
TEOPETHYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  HU3YyYEHUM  oOmel
HEOpPraHMYEeCKOW XUMUH B 11 Kjacce OCyIIECTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHUH, IPUHATHIX B OTAEIIBHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUYHBIN (aKT, TUIIOTE3A,
TEOpusl, 3aKOH, aHallu3, CUHTE3, KIacCU(pUKaIus, MePUOJUIYHOCTh, HAOIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUDP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, WOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBECHbD,
BEILIECTBO, TeNO, OOBEM, arperaTHOE COCTOSIHUE BELIECTBa, HICAIbHBIN ra3,
(u3nyecKre BEeTUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

Buonorus: knetka, opranusM, 3KocucTeMa, omocdepa, MeTaboJIM3M, MaKpO-
U MUKPOSJIEMEHTBI, OCJIKH, KUPbI, YTIE€BO/IbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHL.

TexHonorus: XuMU4YecKass MPOMBINUIEHHOCTh, METAJUIYPIrusi, CTPOUTEIbHbBIC
MaTepHUaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHN
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

B CcOOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YPOBHE CPEIHErO
oOiiero o0Opa3oBaHUsl BBIACJICHBI CJIEAYIONIME COCTABJSIONIME: OCO3HAHUE
OOy4aloImMUMHUCA POCCUICKOW TPaKJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH U CaMOOTPEICNICHUIO; HATUYNE MOTUBAIUU K
O0Oy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJACTBOBATHCS
MPUHATEIMA B OOIIECTBE MpaBWJIaMd W HOPMaMH TOBEICHHS; HaJU4Ue
MIPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH L[ETU U CTPOUTH
KU3HECHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JesTeIbHOCTU
oOyyarommxcsi B mpoliecce peain3alnu 00pa3oBaTeIbHOM NS TEILHOCTH.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSA MpeaMeTa «XUMHs) OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUUECKON JesTeIbHOCTU
oOyyaromuxcsi B Mpolecce pean3anur o0pa3oBaTEIbHON JEATEIbHOCTH, B TOM
YUCJIe B YaCTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUSI 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJICTaBJCHUS O COIMAIbHBIX HOPMaxX MW TpaBWIaX MEXKIMIHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMATh W NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JIPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) IAaTPMOTUYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTCYECTBCHHOU XHMMUH;

YBOKEHHUSI K TPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAaHMSI TOTO, UYTO JIaHHbIE HAyKU €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJCHUM, KPOIMOTIMBBIX JIKCIEPUMEHTAJIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;



WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TIOCIEAYIOIIEM
aHanu3e uHpoOpMaIuK O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOU OTECYECTBEHHOU
XUMUH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyalluu, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUSA IOCIEACTBUU
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO H 0Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOroicHUsT MpaBwil 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJIOBOM JIEATEIbHOCTH,

MOHMMAHUSl LEHHOCTH TpPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN U HEMPUSTUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) Tpy10BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
NEeATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BHUAaX
NeATEIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COITMAJIbHOM HAMPaBJIECHHOCTH (B paMKaxX CBOETO Kjacca, IMIKOJIbI);

MHTEpeca K MPaKTUUYeCKOMY M3Yy4YeHUI0 mpodeccuil pa3uyHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XUMUH,

YBOXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaeKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur U peanu3aluu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKHU 11€JIECOO00Pa3HOr0 OTHOIICHHS K NPUPOJE KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HHU Ha 3eMIIE;

MOHUMaHMS TJIOOAIBHOTO XapakTepa H3KOJOTHYECKHX IpoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MPHUPOJTHON M COIMAIBHOM CPEIbI;



OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU  JJIs
pELIeHUsI BOIPOCOB PAlMOHAIIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX Bpel OKpPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpPHUSTHBIE AKOJOTHUYECKHUE
MOCIIEICTBUS NPEANTPUHUMAECMBIX JTEUCTBUI U MPEIOTBPALIATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI,
OTbITa NEATENBbHOCTH 3KOJIOTUYECKON HaNpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIBHOMN
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemohobuu;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HayKH ¥ OOLIECTBEHHON MPaKTUKY;

MOHMMAaHUS cHenuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS 00 OKpYKaIollleM MUpE KaK O €IMHCTBE MPUPOJBLI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHSI;

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOM
UUBUJIM3Aa0UU: B €€ TyMaHHCTUYECKOM HAIPAaBICHHOCTH W BaXHOW pPOJM B
CO3JJaHUM HOBOM 0a3bl MaTepUATbHOM KYJIbTYphl, B PEIICHUH TJI00ATbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM M 3KOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00€CTICYEHUHU
YCIOBUN yCHEUIHOTO TPYJAa U SKOJIOTMYECKH KOM(OPTHOM KU3HU KaXOT0 4JIeHA
o0IIecTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TIOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaIu3a U OOBSCHEHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeIaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C LEeNbl0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XUMHUYECKUE 3HAHUSA A
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEI0BATEIBCKOM NEATENbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMU NOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSAM TpyJla B pa3luuHbIX cepax mpodeccuoHanbHOM
NEATENbHOCTH.



METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YpOBHE
cpeaHero ooImero oopa3oBaHus BKIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUS 00yyarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupUKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPTrus, SIBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIN (DAKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusi, UCCIe0OBaHNEe, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIe yueOHble NEeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

pEryJISTUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHATIBHOM
IPAMOTHOCTH M COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCS;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHON U COMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

1) 6a3oBbIe JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (hOopMynupoBaTh U aKTyalIM3UpoOBaTh  MOpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh IEeNH JEITEeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

HCTIOJIb30BaTh MPH OCBOCHUW 3HAHUW MNPHUEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEepHbIE MPU3HAKU TOHSATUNW U YCTAHABIMBATH MX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHMS M KpUTEPUU IS KiIacCU(UKAIIMU BEIIECTB M
XUMUYECKHUX PEaKIUif;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aQHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B pPacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSITH B MPOIECCE MO3HAHUSL UCIOJIb3yEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HaKOBBIC) MOJEIH, TPEOOPA30BLIBATH MOICIbHBIE TTPEACTABICHUS — XUMUYECKUM
3HaK (CUMBOJI) DJJEMEHTa, XUMH4Yeckass ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpU pPElIeHUH Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIE MPEICTABICHUS /ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMHUUYECKUX
pEeaKLHnii;

(dbopMyIHpOBATH IEIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI i (POPMHUPOBAHUSI TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIOIATh 32 XOJ0M
MpOIECCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (QopMyIupoBaTh
000011IeHNS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUSA,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

MpUOOpeTaTh OMNBIT YUYEHUYECKON HCCIENOBATENbCKOM W MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJOB pEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IUYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX uUHopManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOTO COJEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcol MHTEepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (POpM
MIpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;

(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEIIECIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMaJbHYIO  (GOpMy  TpeACTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AMArpaMMbl, TAOJIULIBI, PUCYHKU U JPYTHUE);

WCIIOJB30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeAcCTBa mnpu pabore cC
XUMUYECKOW wuH(OpManuet: MNpuUMEeHsATh MeXnpeaMeTHble (dusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJibl, aO0peBUATYpbl, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHBLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/Ia€MOU TEMBI B X0OJI€ JUAIOTa U/WIH
JIMCKYCCHH, BBICKA3bIBATh UJIeH, POPMYTUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEAJIOKEHHON 3a/1a4H;

BBICTYNAaTh C TIPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU AESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHHO WJIH COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHCHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PaOOTHI MO HUCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEMIECTB, peaau3aiu y9eOHOTO POeKTa, U (OPMYITHUPOBATH BBHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IMyTEM COTJIACOBAHMS IO3HIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NesTeNbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpEAjaraéMblid alroput™m ACHCTBUN Hpu
BBIIIOJIHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3aJad, BbhIOMpaTh Haumboliee
3¢ (eKTUBHBIA €rMOCcO0 MX peleHUus C Y4YETOM IMONY4YEHUS HOBBIX 3HAHHMM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEATEIHPHOCTH Ha OCHOBE CaMoOaHaHW3a W
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI 110 XUMHUH Ha YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro o0miero oOpa3oBaHUs BKIIOUYAIOT crenuduyeckue
TSl y9eOHOTO TpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI JEeHCTBUN
10 OCBOCHHIO, MHTEPIIPETAIMH U IPEOoOpa30BaHUIO 3HAHHMM, BUABI ACATCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX ¢ XUMHEH. B
mporpaMme IO XHMHH TPEIMETHBIE pPe3yNbTaThl MPEACTABICHBI IO TOJaM
U3Yy4YCHUSI.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SJHEPreTUUECKOU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B o0OecrieueHN palMOHAIILHOTO
MPUPOJIOTNIONB30BaHus, B (HOPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeJIOBEKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

BJIQJICHUE  CUCTEMOW  XUMHMUYECKHUX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUECKUN IJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0ojouka aroma, S-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToOMa, TUOpuau3aIus AaTOMHBIX oOpOWTalie, HOH, MOJIeKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN cKeleT, GyHKIIMOHAIbHAs
rpylna, pajaudkan, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), H30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHas (TeoMeTpuuecKas,
ONTUYECKAas), HU30MEpPbl, TOMOJIOTUYECKHN psZ, TOMOJIOTH, YIJIEBOJAOPObI,
KHUCJIOPOJ- M a30TCOJAEpKAlllie OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(mepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUsI MacChl BEMIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHUs OHHEPruud MNpH XUMHUUYECKUX PpEeaAKIHUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JEXKAIIUEe B OCHOBE
MOHUMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEICTaBICHUS
O MEXaHM3MaX XUMHUYECKUX pEaKIUi, TEPMOJUHAMUYECKHX U KUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aUMHOM BJIMSIHUUA aTOMOB M TPYIIN aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIN U Me30MepHbId 3 dekTsl, opueHTanTsl [ u 11 pona);
(haKTOJIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30MacHOM
WCIOJIb30BaHUN BAXXHEUIIIUX OPraHUYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTU  4YeJIOBEeKa, OOIMX  HAyYHbIX  MNPUHIUNAX  XUMHYECKOIO
MPOM3BOJICTBA (HA MpUMEpPE MIPOU3BOCTBA METaHOJIA, IEPEPAOOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIE MPU3HAKU TMOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, MCMHOJb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTraHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBIISAITh YPaBHEHUS XMMUYECKUX PEAKIUN U PACKPBHIBATH UX CYIIHOCTD:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEaKlIMil  MOCPEACTBOM  COCTaBJICHUS
ANEKTPOHHOTO OajaHca »dTUX peEakIui, peakuii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;



M3TOTaBIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WIUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHM: YCTAHABIMBATH MPUHAIEHKHOCTh M3YUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIaccy/Tpynmne COeAMHEHUW, JaBaTb KM Ha3BaHUS IO CHUCTEMaTUYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS AJISI OTAEIBHBIX
MPEJCTABUTENIEN OpPraHMYECKUX BEIECTB (STUJICH, alleTUJIEH, TOJYOJI, TJIUIEPHH,
ATUJICHTJINKONb, (peHos, Qopmanbaerui, amneTaiblIeruj, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJlaHuH, MalbTo3a, PPYKTO3a, aHWIWH, TUBUHUJ, U30IMPEH, XJIOPOMPEH,
CTUPOJI U JIPYTHUE);

c(hOpMUPOBAHHOCTh yMEHHUS ONPENENATh BHJ XUMHUYECKOW CBSA3U B
OpTraHUYECKUX COEJUHEHUSIX (KOBAaJICHTHass U MOHHAasi CBsA3b, G- M T-CBS3b,
BOJIOPOHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUSA NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 11t 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHE,
¢duznyeckne M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEIACTABUTENICH pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, aJIKEHOB, aJIKaJME€HOB,
aJKUHOB, apOMATHUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, ajbJErUiOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MIPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHUHOKHCIIOT, O€JIKOB, YTJE€BOJOB (MOHO-, M- U TOJHCAXapHOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIUN C MCHOIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTU OPTaHUYECKUX COEUHEHUM OT
KPaTHOCTH U THIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSL aTOMOB
U TPYIIIl aTOMOB B MOJIEKYyJax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Coipbsi (He(dTh, NPUPOAHBINA Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTku u
MPaKTUYECKOE MTPUMEHEHHUE TPOIYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYyUYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTD YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTEIFHON JEATEeIbHOCTH — aHajdu3 U CHHTE3, CpaBHEHHE, 00O0OIIeHHeE,



CHUCTEMATHU3aIINIO, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBSA3EH — JJIA U3y4CHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUI C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s
0oJiee OCO3HAHHOIO TOHUMAHMS CYIIHOCTH MATEPHAIBHOTO €IUHCTBA MHDA,
UCIIOJIB30BaTh CHUCTEMHBIE 3HAHUSI MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: TPOBOJAUTH PACUETBl 1O XHUMHYECKUM
dbopmysiaM U ypaBHEHHUSIM XUMUUYECKUX PEaKIHMil C UCMOIb30BaHUEM (PUBHUYECKUX
BEJIMUYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIINX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMHUYECKOU
(dbopmyJibl BElIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSIM XHUMHUYECKUX HJIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TMO3UIHUH  DKOJOTHMYECKOM  0€30MacHOCTH  TMOCHEACTBHS  OBITOBOM W
MPOM3BOJICTBEHHOM JCATEIBPHOCTH 4YeJIOBEKa, CBSI3aHHOW ¢ TmepepadOTKOM
BEILIECTB, UCMOJIb30BATh MOJIYUYEHHbIE 3HAHUS JIJIsl MPUHSATUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYyalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOIYyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU VYIJIEBOJOPOJOB pA3JIMUYHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad O pACMO3HABAHUIO OPTraHUYECKUX BEILECTB) C COOJIIOJIEHUEM MPaBUII
0e3omacHOro oOpallleHusi C BelIeCTBAMH U JIabOpaTOPHBIM 000PYJAOBaHUEM,
dbopMynHpoBaTh 1€JIb HKCCIENOBaHMS, TMPEJICTABISAT, B pa3iudHor dopme
pe3yIbTaThl SKCIEPUMEHTA, aHATTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOJII0IaTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00PA3HOTr0 MOBEICHUS B OBITY U
TPYJAOBOM JIEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MPUPOHON CPEbl U TOCTUKEHUS €€ YCTOMUYMBOTO Pa3BUTHSA,

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >XUBBIE OPraHU3MBI
ONpPEICIEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAs cMbICH TTokaszatess [1JIK;

aHaJU3UPOBATh 1EJIECO00PA3HOCTh MPUMEHEHHS] OPraHUYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMalNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4yHas
auTepaTypa, cpeAcTBa MaccoBoi uHpopmanuu, UHTEpHET U Apyrue), KpUTUIECKH
aHaJTU3UPOBaTh XUMHUUYECKYI0 MH(pOpMAILIUIO, IlepepadaThiBaTh €€ U UCMHOJIb30BATh
B COOTBETCTBHUU C MOCTABJIEHHON YUe€OHOU 3a1auei.



11 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHUS Kypca «OOIas ¥ HeopraHudeckas
XUMUS OTPAKAKOT:

c(hOpMHUPOBAHHOCTh TMPEJACTABICHUN: O MaTEpHAIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHHN MOPUPOJIbI, O MECT€ W 3HAYCHUU
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
pPa3BUTHSA, B PEHICHUU IPOOJIEM IKOJOTHYECKOM, DHEPreTUYECKONW U IHIIEBOM
0€30MacHOCTH, B Pa3BUTHHU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAIOB, HOBBIX
HMCTOYHHKOB JHEPTHH, B OOCCIEUYEHHH PAIIMOHAIBHOTO IPHUPOJONOJIH30BaHNUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIararolne TMOHATHS — XUMHYECKHM DHJIEMEHT, aToM, SJIpO aTroma,
M30TOTIBI, AJIEKTPOHHAS 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHMSI aroMa, TUOpUAM3alus aTOMHBIX oOpOuTalieil, HOH,
MOJIEKYJIa, BAJEHTHOCTb, O3JICKTPOOTPUUATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHYECKasi CBSA3b (KOBaJICHTHAs, HOHHAs, MeTalJInuecKas, BOJOPOJIHA),
KpUCTAJUIMYECKAsT PEIIETKa, XUMHYECKash pPEakius, pacTBOpP, JJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJICKTPOJIMTHYECKAs JUCCOIMAIMS, CTEINEeHb JIUCCOIMAIIUU,
BOJIOPOAHBIN TOKa3aTedb, OKHUCIWTENb, BOCCTAHOBUTENb, TEIJIOBOU 3 PeKT
XHMHUYECKOW peakIiu, CKOPOCTh XUMHUYECKON PEAKIIMN, XUMHUUYECKOE PABHOBECHE;
TEOPUHM U 3aKOHBI (TCOPHS DICKTPOJIUTHUYECKON THUCCOIUMAIINH, TMEPHOINICCKHUI
3akoH J[.11. MeHneneeBa, 3aKk0H COXpaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS YHEPTUM MPU XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK
XMMHUH, MHPOBO33PCHYECKUE 3HAHUS, JIEXKAllMe B OCHOBE IMOHHUMAaHMS
NPUYMHHOCTA W CHUCTEMHOCTH  XHMHUYECKUX  SBJIICHUM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIPHOM H
HA/IMOJICKYJISIPHOM  YPOBHSIX; TPEIACTABIECHHUS O MEXAHU3MAX XHUMHYECKUX
peakiuid, TEPMOJAMHAMUYECKHUX M  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, O XUMHUYECKOM PABHOBECHUM, PACTBOpaX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTUYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30MacHOM
WCIIOJIb30BaHUN BAXKHEUIINX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTU  4YeJIOBEeKa, OOIMX  HAyYHbIX  MNPUHIUMNAX  XUMHYECKOIO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIE MPU3HAKU TMOHATHIA,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS TPHU
ONMHUCAaHUU HEOPraHWYECKUX BEIIECTB U UX PEBPAICHU;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BaTh XUMUYECKYH) CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BemIECTB M  ypaBHEHUN  XHUMHYECKUX  PEAKIIUMH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEILICCTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OMPEAEIISTh BAJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIUHEHMSIX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lInuecKas, BOJOPOJAHAsS), THUI KPUCTAUIMYECKON pEmETKU
KOHKPETHOT'O BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHJIa XMMHYECKON CBSI3M U THUIMA KPUCTAJUIMYECKOM pPEmETKU, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsl KOBAJIEHTHOH CBS3H;

c()OPMHPOBAHHOCTh  yYMEHUH:  KIACCU(PHUIMPOBATH:  HEOPTAHHMYECKHE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHE PEAKIIUH O PA3IMYHBIM MpPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIEHHsI 3JIEMEHTOB, OOpaTHMOCTH, YYacTHIO Karajau3zaropa u
JPYTHeE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIsS KiIacCU(DUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKLIHIA;

c(OpPMHPOBAHHOCTh YMEHMS PACKPbIBATh CMBICI EPUOINYECKOrO 3akoHa [I.
W. MeHnaeneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLIYI0, 0OBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh >SJIEKTPOHHOE CTPOEHUE
aTOMOB U MOHOB XUMHUYECKHX DJJIEMEHTOB IIE€PBOrO—YETBEPTOrO IEPUOIOB
Ilepuonnueckoii  cucremel  JI.MI.  MeHnneneeBa,  UCHOJB3ys  IOHATUSA
«IHEPTreTUYECKUE YPOBHU», «IHEPre€TUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HU3MEHEHHSI CBONCTB XMMHUYECKHX AJIEMEHTOB M HX
coequHeHUd mno nepuogaMm u rpynmnam [lepuoamueckoit cucremsr J[. .
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHHUS
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKUE  CBOMCTBA  BEILUECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPXKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEKIYy HEOPraHMYECKHMM BEIECTBAMU C
MMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c()OPMHPOBAHHOCTh YMEHHUS pACKpPbIBaTh CYIIHOCTb: OKHUCJIHMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX peaKIui; peakiuii HOHHOTO OOMEHa MyTEM COCTaBICHUS HUX TOJIHBIX H
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHWM;  peakuud  TUAPOIW3a;  PEaKuui
KOMILJIEKCO0Opa30BaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMHUHUS);



c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUUA C y4ETOM HX IHEPreTHUYECKUX XAPAKTEPUCTUK, XapaKTep
M3MEHEHHS] CKOPOCTH XHMMHUYECKOW pPEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKKE XapaKkTep CMEIICHUsI XUMUYECKOT0 PAaBHOBECHS TO]] BIUSIHUEM
BHEIIHUX Bo3aehcTBuil (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XHUMHYECKHUE pPEaKIHH,
JeXxale B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsSI CEpHOM KHCIIOTHI, aMMUaKa,
oOlllMe Hay4yHble MPUHIMIBI XUMHYECKUX MPOU3BOJCTB; 1EJIeCO00pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHSI COOTHOILICHUS PUCK-TI0Ib34;

c(hOpMUPOBAHHOCTh BIIAJICHUS] CHCTEMOM 3HAaHMM O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUW MNPUPOALI — HAONIOJAEHUE, H3MEpPEHUE, MOJIeIUPOBaHMUE,
AKCIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIIEI0BAaHUU BEIIECTB
U sl OOBSCHEHUS XHUMHUYECKUX SBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATETbHOCTH YeJI0BEKa U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU UM TPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB s
0oJiee 0CO3HAHHOTO MTOHUMAHUSI MaTePUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pPACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS] KOHIIEHTPAIUD;
Macchl BENIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
WM 00bEMY OJHOrO M3 yYacTBYIOIIMX B PEaKLMH BELIECTB; TEILUIOBOTO 3(pdekra
peaKkIuy; 3HAYEeHUs BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHCIOT M IIENIOYeil ¢
M3BECTHOM CTEMEHBIO JUCCOIMAIIMUA;, Macchl (00bEMA, KOJUYECTBA BEIIECTBA)
MPOAYKTa PEAKIHUH, €CIM OJHO M3 UCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
omnpeaeaEHHOM MacCOBOM JOJIe pacTBOPEHHOTO BEIIECTBA HUIM JaHO B M30BITKE
(MMeeT mpHUMECH); NIOJAM BBIXOJA MPOAYKTa pEaKIUU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUN  JIKCIEpUMEHT  (MpOBEACHUE  pPEaKUUid  HOHHOrO  OOMEHa,
MOATBEPKICHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHMYECKHUX BEILIECTB, ONpE/EICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 HMHAMKATOPOB, H3Yy4YEHUE BIUSHUS
pa3NIuuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelleHue
OKCIEPUMEHTANbHBIX 3afad 1o TtemaM «Metawe»y u  «Hemeramis»y) ¢
coOJII0ICHUEM TpaBUi 0€30MaCHOr0 OOpalleHUs C BElIeCTBaMU U J1a0OpaTOPHBIM
obopynoBanueM, (¢GOpMyJIUpOBaTh I1€Jb HCCIEAOBaHUSA, MPEACTABISATH B
paznuuHoON (opme pe3yiabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATh X
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUM: COOIIOATh MPaBUia MOJIb30BAHUSI XUMUYECKOU
Mocyiol M JabopaTOpHBIM 00OpyJOBaHHEM, OOpalleHUs C BeElIeCTBaMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINOTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OMBITOB, JKOJOTUYECKH I1€eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOU
JESATENIbHOCTU B LIENSAX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYKAIOIIEH MPUPOIHOU
cpeiabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSL HA JKUBBIE OPraHU3MbBI OMpPEAEIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHUMas cMbIci nmokazarens [IJ1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TMOUCK
XUMUYECKON nH(OpMaILNK B pa3IMUHbIX UCTOYHUKAX (Hay4yHasi U yueOHO-HayuyHas
auTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KpUTUIECKH
aHaJTU3UPOBaTh XUMUUYECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABICHHON y4eOHOI 3a1auei.
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Paspnen S. BeicokoMoJIeKy A pHbIE COeUHEHUS
5.1 BbICOKOMONEKYIISIPHBIE COCTUHEHUS 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Konrtpouabnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU
Crpoenue atoma. Ilepnonnueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 9
anementToB . 1. Menneneena
12 Crpoenue BeniecTBa. MHOrooOpasue 1 1
' BEILECTB
1.3 XUMHYECKUE PEAKLUU 19 1 3
Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi xumust
2.1 Hewmerannsi 31 1 3
2.2 Mertanmbl 23 1 2
Hroro no pazneny 54
Pa3znen 3. Xumus v :KU3Hb
31 MeTobl TO3HAHUS B XUMUMU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcsbl

IIpenmer u 3HaYeHUE OPraHUYECKON
XMMUH, TIPEJICTaBIEHHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCIUHEHUU

DIEKTPOHHOE CTPOEHUE aTOMa yriiepojaa
(ocHOBHOE U BO30YXJIEHHOE COCTOSIHHS).
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepojaa

XuMHUEeCKas CBS3b B OPraHUYECKUX
coenuHeHUIX. MexaHn3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CIOCOOBI pa3phIBa
CBSI3CH

Teopust CTpOEHUS OPTraHUYECKUX
coenquHenunit A. M. bytneposa

Buasl u3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAs. DJICKTPOHHBIE

3¢ HEKTH B MOJIEKYIaX OPraHMUECKUX
COCIMHEHUN

[IpencraBnenue o knaccuukanuy u
cucremarnueckas HomeHkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccugukanus peakiuii B opraHn4eckoit
XUMHH




Cucremarusanvs U 00001IeHUE 3HAHUI 10
TEME

AJKaHBI: TOMOJIOTHYECKHIA psijI, oOIas
(dhopMyIia, HOMEHKIIATypa U H30MEepus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

10

dusznueckre 1 XUMUYECKHE CBOICTBA
aJIKaHOB

11

Haxoxnenue aikaHoB B IpUPO/IE.
CrniocoObI osryueHus 1 IPUMEHEHUE
aJIKaHOB

12

[uknoankansl: oomas Gpopmyia,
HOMEHKJIaTypa ¥ U30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMUYECKHX CBOHCTB, CIOCOOBI
MOJTyYeHUS U IPUMEHEHUE

13

Pemenue pacuérHbix 3a1a4 Ha
OTIpeJIeIEHUE MOJIEKYJIIPHON (OPMYIIbI
OpPraHUYECKOT0 BEIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JICMEHTOB, BXOASIINX B €TI0
cocraB. CucreMaru3aiys 1 0000IIeHIE
3HAHUH TI0 TeME

14

AJIKEHBI: TOMOJIOTUYECKUH s, oO1Iast
¢bopmyra, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIL.
CrpyKTypHas 1 LUC-TPaHC-U30MEPUs
AJIKEHOB

15

du3znueckue U XMMHUUECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObI mosryueHus 1 IPUMEHEHUE

16
AJIKEHOB
[IpakTuyeckas padora Ne 1 mo teme

17 "[losy4yeHne sTHIIEHA U U3yUEHUE €TO
CBOMCTB"
Pemenue pacuérHbix 3a1a4 Ha

18 OTIpeJIeIEHUE MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOT0 BEIIECTBA
AJKaIUeHbI: CONPSKEHHBIE,

19 M30JIMPOBAHHbBIC, KyMYJIUPOBAHHBIE.
OCOOEHHOCTH IEKTPOHHOTO CTPOCHHS

20 XUMHYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoOblI osTyueHus 1 IPUMEHEHUE
aJIKaJIneHOB
AJKMHBL: TOMOJIOTUYECKHUM psifl, oO1ias

” ¢dbopmyra, HOMEHKIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢u3nueckue CBONCTBA

23 XUMHYECKUE CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE peakui Ha TPONUHYIO CBSI3b

)5 CrniocoObI osTyueHus 1 IPUMEHEHUE
AJIKUHOB

26 Pewrenue 3amad: pac4€Tsl 110 YpaBHEHUIO
XUMHYECKON pEAKIUU

7 Cuctemaru3zanys 1 00001IeHNe 3HAHUH TTO
TEME

28 ApEHBI: TOMOJIOTUYECKUH PsJl, 00IIast




¢dbopmyra, HOMEHKIAaTypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
OeH30J1a ¥ TOJIyOI1a, UX (PU3UIECKUe
CBOMCTBA

XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU

29
3aMeIIeHUs
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKLIUU

30 MIPUCOEIUHEHUS], OKUCIICHHE TOMOJIOTOB
OeH3ona

31 OCOOEHHOCTH XUMHUECKUX CBOMCTB
CTHpOJIa
Pemenue pacuérHbix 3a1a4 Ha

32 OIIpeJIeIEHUE MOJIEKYJIIPHON (OPMYIIbI
OpPraHUYeCKOT0 BEIECTBA

1 CriocoObI mosryueHus 1 IPUMEHEHUE
apeHoB

34 I'eneTrueckas CBsI3b MEXAY pa3IMUHBIMU
KJIaCCaMU YTJIEBOJIOPOJIOB
PacuéTbl 10 ypaBHEHUSAM XUMUYECKHUX

35 peakuuii. Cuctemaruzaius 1 00001eHue
3HaHUH 110 TeMe

36 [Tpuponnsiii ra3. [lonytHsle HedTAHBIC
rassl

37 KaMeHHBIH yroib U mpoIyKTHI €T0
nepepaboTKu
Hedtb u ciocoOs1 €€ mepepaboTKH.

38 [TpumeHeHHne TpOTyKTOB epepadOTKU

HepTH




39

I'eneTnueckas cBI3b MCXKAY pa3sjIndHbIMU
KJIaCCaMH yrijieBoaopoa0B

40

["asioreHONnpPOU3BOIHBIE YTIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMEeIIeHHs TalloTeHa

41

JlelicTBHe 1Ien04Yei Ha
raJIOr€HIIPOU3BOAHbIE. B3aumoneiicteue
JUTAJIOTC€HAJIKAHOB C MAarHUEM U LIMHKOM

42

Cucremarusanus 1 0000IIeHNEe 3HAHUH 110
pazneny "YrieBonopoasr"

43

KonrponsHas pabora o Teme
"Yrnesogopoas!”

44

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psij, o0mmas ¢popmya,
CTPOEHHUE MOJIEKYJI, H30MEPHUS,
HOMEHKJIaTypa, KJIacCU(PHUKAIINA,
(u3nueckue cBOicTBa

45

XUMHUYECKHE CBOMCTBA MPEIEIIbHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoObI osTyueHus 1 IPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTU (PU3UUECKUX U
XUMHYECKHX CBOMCTB

48

MHOI‘OaTOMHI:Ie CHI/IpTLII OTHUJICHI'JIMKOJIb U
FJII/II_ICPI/IH, ux (pI/I3I/I‘{eCKI/Ie U XUMHYCCKUC
CBOMCTBA

49

CriocoObI mosryueHus 1 IPUMEHEHUE




MHOT'0aTOMHBIX CITUPTOB

@DeHOII: CTPOECHUE MOJIEKYJIBI, (PU3NYECKHE

50 cBoiicTBa. TokCMYHOCTH (peHona

51 XuMuueckue CBOUCTBa (peHona

57 CrniocoObI osryueHus 1 IPUMEHEHUE
¢denona
[IpakTuyeckast pabora Ne 2. Pemenue

53 HKCIEPUMEHTAIBHBIX 337124 110 TeEMe
"Crupthl 1 peHomb"

54 Cuctemaru3zanys 1 0000IIeHNe 3HAHUH TT0
TEMe
ANbIETUBI U KETOHBI: 3JICKTPOHHOE

55 CTpOEHHUE KapOOHMIbHOM IPYTIIEI;
TOMOJIOTHUYECKHUE psibl, 00mas popmya,
M30MEpHs 1 HOMEHKJIaTypa

56 ANbIeruipl ¥ KETOHBI: (PU3UUECKUe
CBOWCTBA; pEaKIH IPUCOCTUHECHUS

57 Peakiuy okuciIeHus 1 Ka4eCTBEHHbBIE
peaKIiy aNnbIeTUI0B U KETOHOB

58 CriocoOblI moryueHust aabAerHI0B U
KETOHOB
OHOOCHOBHBIE IIpE/IeNIbHbIE KAPOOHOBBIE

59 KHUCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJICKYJT

60 N3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nyeckue cBoicTBa

61 XHUMHUYECKUE CBOMCTBA MPEICIIbHBIX

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

OcoOeHHOCTH CBONCTB MypaBbUHON
KHUCIOTHL. MHOTr00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HETIPEENbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BICIINX
KapOOHOBBIX KUCJIOT

64

[TonsATHE 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CrniocoObI osTyueHus 1 IPUMEHEHUE
KapOOHOBBIX KUCJIOT

66

CnoxxHbIe 3(DUPBI: TOMOJIOTUYECKUH P,
ob1mast popmyia, U30MepHs U
HOMEHKJIaTypa

67

dusznueckre 1 XUMUYECKHE CBOICTBA
3¢upoB

68

Pemrenne pac4€THBIX 3aa4: 110 YPABHEHUIO
XUMUYECKON PEAKLUHU, HA ONPEIECICHUE
MOJIEKYJISIPHOM (pOpMYIIBI OPraHNYECKOTO
BEILECTBA

69

[Ipaktuyeckas pabora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TeEMe
"Kap6onoBsie kucioTsl. CrioxHbie 3pupb"

70

XKupsr: crpoenue, puzndeckue u
XUMUYECKHUE CBOUCTBA (TUAPOITHU3)

71

OcoOeHHOCTH CBOHCTB KUPOB,
COACPpIKAMMNX OCTATKH HCTIPCACIIbHBIX




KUPHBIX KUCI0T. JKupsl B mpupoae

MBpiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee aeicTrue. Iloasatue o

72 CUHTETHUYECKUX MOIOILIUX CPENCTBAX
(CMO)
I'enernyeckas CBsA3b yIIIEBOJOPOAOB U

73 KHCIIOPOJICOIEPKALUX OPraHNYECKUX
BEIIECTB

74 Pacuérbl 10 ypaBHEHUSIM XUMUYECKHUX
peakuuii

75 Cuctemaru3zanus 1 00001IeHNe 3HAHUH TT0
TEME
OOm1ast XxapaKTEepUCTHKA YTIIICBOJIOB U

76 KJacCU(UKaIUs yTICBOIOB (MOHO-, TH- U
MOJICaxXapu/Ibl)

77 Monocaxapuabl: pusnyeckue cBoicTBa u
HaXO0XJACHHUE B IPUPOJIE

73 IIpuMeHeHue III0KO3bI, €€ 3HaUYEHUE B
AKHU3HEAESITEIbHOCTH OpraH13Ma
Jcaxapuipl: caxapo3a, MaJIbT03a U

79 nakro3a. Haxoxxnenue B npupoze u
IIPUMEHEHHE JUCaXapHUI0B
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYJL,

80 (du3nUecKre U XUMUYECKUE CBOWMCTBA,
IIPUMEHEHNE

81 [TonsaTHe 06 NCKYyCCTBEHHBIX BOJIOKHAX

20 Pemenue pacueTHbix 3a1a4 Ha

OIMPCACIICHUC NOJIM BbIXOAa MMPOAYKTA




pcaknuuu OT TCOPCTHUICCKU BO3ZMOXKHOTO

83

Cucremarusanvs 1 00001IeHYE 3HAHUI IO
pazneny

84

KonrponsHas pabora o Teme
"Kucnopoacoaepxaiiue opraHndeckue
coeIMHEHUS "

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIeKYJ, o0mas popmyia, usomepus,
HOMEHKJIaTypa U (pu3nyecKue cBoiicTBa

86

XUMHUYECKUE CBOMCTBA anu(paTHIecKux
aMUHOB

87

AHWINMH: CTpPOEHUE aHWJINHA, OCOOEHHOCTH
XMMHUYECKHUX CBOWCTB aHUJIMHA

88

CriocoOblI mosryueHus 1 IPUMEHEHUE
an(paTHIECKUX aMUHOB

&9

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nu3zomepusi, prusnyecKre CBOMCTBa.
OTtnenpHbIE IPEICTABUTENH O-
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, MX
OMOJIOrHYECKOE 3HAUYECHHE AMUHOKHUCIIOT.
CuHTEe3 U TUIPOJIN3 MENTHIO0B

91

benku kak mpupoiHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tc0;[ep>1<anme TCTCPOIUKIINICCKHUC
COCOAMHCHNA. HyKJIel/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U Ouoyioruyeckas POJib




94

IIpakTuyeckas pabora Ne 4. Pemenue
9KCIIEPUMEHTAJIbHBIX 33a4 110 TEME
"A30TcoeprKalIie OpraHu4ecKue
coeIMHEHUS "

95

IIpaktuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAJIbHBIX 33a4 110 TEME
"Pacrio3HaBaHn€ OpraHUYECKUX
coequHeHnn"

96

KonrponsHas pabora o Teme
"A30TcoeprKalIie OpraHu4ecKue
coeIMHEHUS "

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIAPHBIX COCJUHEHUN U
METOBI UX CUHTE3a —II0JIUMEPHU3aLUs U
MIOJIMKOHACHC AU

98

[Tnactmacchl. YTunuszamus u nepepadoTka
IIJIaCTUKA

99

OnacToMepsl: HaTypaJIbHbII
CHUHTETHYECKUE Kaydyku. Pe3una

100

BoinokHa: HaTypaJIbHbIE, HCKYCCTBEHHBIE,
cuHTerndyeckue. [lonumepsl crienuaabHOro
Ha3HA4YCHUS

101

[IpakTuyeckas pabora Ne 6. Pemenue
SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacrno3HaBaHue INIACTMACC U BOJIOKOH"

102

O06o0011eHne U cUCTeMaTU3aIUs
M3Y4EHHOI'0 MaTepuasa 1o TeMe
"BbICOKOMOJIEKYIIPHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne aTa ngpossbie
n/n Tewa ypoka Bcero Konrpoaubie | Mpaxririeckite i[:syqelmﬂ :)lﬁl;bal;OBaTeJILHble
padoThI padoThI pecypest
1 Atom. CocTaB aTOMHBIX s7ep. XUMUUECKHM |
anemMeHT. M3oTomnsl
) CTtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB, |
KBaHTOBBIE YHCIIA
3 Knaccuukanus XuMHUecKuX 3JIEMEHTOB (S-, |
p-, d-, f-amemenThI)
4 Pacripenienenue 31eKTpOHOB 110 ATOMHBIM |
opouTansim
DEeKTPOHHBIE KOH(PUTYpaIUK aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSTHUU
6 DNEeKTPOHHBIE KOH(PHUTYpaIIUK HOHOB. 1
DNeKTPOOTPULATENBHOCTD
Ilepuonnueckuit 3akoH u Ilepuoanueckas
7 cHCTeMa XUMHYECKHUX 3aemMeHToB /. H. 1
Meneneesa, CBA3b C COBPEMEHHOU T€OPUEH
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU |
IIPOCTBIX M CJIOKHBIX BEUIECTB 110 TPYMIIaM U
nepuojam
9 Cuctemaru3zanys 1 0000IIeHNe 3HAHUHN 110 1




TEMC

10

Buapsl xumuueckoi cBs3u. MexaHu3Mbl
00pa3oBaHMs KOBAJIGCHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMonexysipHbie
B3aMMOICHCTBUSI

11

BaJIeHTHOCTB U BaJICHTHBIE BO3MOXKHOCTH
aToMOB. CB#3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM

12

HpeI[CTaBJIeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIaTypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHM. THIbl
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

IloHsATHE O NUCIIEPCHBIX CUCTEMAX.
IIpencrasieHue 0 KOJUIOUIHBIX pacTBOpax

15

HcTuHHbIE pacTBOPHI: HACBILICHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BbIpaXeHUsI KOHLIEHTPAITUH
pacTBOpoB

17

Pemrenue 3amay ¢ HCIOJIb30BAHUEM HOHSITHH
""MaccoBast 107151 paCTBOPEHHOTO BelecTna',
"MoJsipHast KOHUEHTparus'"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

19

CucreMmarusanvs 1 00001IeHYE 3HAHUI IO
TEME




20

Konrponsnas padora o temam "Ctpoenue
atoma. [Iepuoanueckuii 3aK0H U
[leprognueckas cucteMa XUMHYECKUX
anemenToB J[. . Menneneesa", "CtpoeHue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccudukarus XuMHUeCKuX peakuui B
HEOPraHUYECKOU U OPraHU4YECKON XUMUHU.
3aKOH COXpaHEHMS MACChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPTUU IIPU
XUMUYECKUX PEAKLUAX

22

TernoBbie 3 HEKTh XUMUYECKUX PEAKIIHIA.
Tepmoxumuyeckre ypaBHECHHS

23

Brpluncnenus 1o ypaBHEHUAM XUMHYECKUX
peakuil ¥ TepPMOXUMHUYECKUM YPABHEHUSAM

24

CKopocTh XMMHUECKOH peakliuu, e€
3aBHCUMOCTH OT Pa3IMYHBIX (PAaKTOPOB.
Karanu3 u xaTannszaropsl

25

I'oMOreHHbIE ¥ reTEPOreHHBIE PEAKIIUU

26

[IpakTuyeckas padora Ne 1 mo teme
"BnusiHue pa3nuuHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

27

OO6patuMble U HEOOpaTUMBIE PEAKLINH.
XHUMHYECKOE pPaBHOBECUE

28

[TpakTuyeckas padora Ne 2 o Teme
"BnusiHue pa3nuuHbIX (GaKTOpPOB Ha
10JIO’)KEHHE XMMHUYECKOTO paBHOBecus"

29

Dnektponutuueckas auccounanusi. CuiabHbie
U cia0bie AMeKTposuThl. CTeneHb




JUuccomuanmmn

Nonnoe npoussenenue Boapl. Cpeaa BOJHBIX

30 pactBopoB. Bonopoausiit nokazarens (pH)
pacTtBopa

31 I'mpponus coselt. Peaknuu, nporekaronue B
pacTBOpax 3JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme

32 "X1MHYECKHE pEaKIIMK B pacTBOpax
AJEKTPOJINTOB"
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE

33 peakiuu. BaxHeinme oKUCIUTENU U
BOCCTaHOBUTENH

34 Meron 31eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DNEeKTPOIN3 pacTBOPOB U PacCIlIaBOB
BELIECTB

36 Pemenue 3anau pa3nu4HbIX TUIIOB

37 Pewrenue 3ana4 pa3ian4HbIX TUIIOB

18 Cuctemaru3zanys 1 0000IIeHNe 3HAHUHN 110
TeMe "XuMHu4yeckue peakiuun"

39 Konrponsnas padora no Teme "Xumuueckne
peakuun"
ITonoxxenne Hemeraiios B Ilepuoauyeckon

40 CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1.
MeHieneeBa 1 0COOCHHOCTH CTPOSHUS UX
atomoB. dU3nYeCKUe CBONCTBA HEMETAIIIIOB

41 AnioTponus HEMETauIoB (Ha IpUMepe

KHCIIopoJia, cephl, hocdopa u yriiepoaa)




Bonopon: nonyuenue, puandeckue u

42 XUMHYECKHE CBOMCTBA. ['napuabl
["anoreHsl: HaX0XJIEHHE B IPUPOJE, CIIOCOOBI

43 NoJTy4eHHs, GPU3NUIECKUE U XUMHUYECKUE
CBOMCTBA
I"anorenoBoopoasl. Baxxkueiimue

44 KHUCJIOPOACOAEPKAIINE COEAUHEHUS
raJIor€HOB
JIaGopaTopHbI€ U POMBIIUIEHHBIE CIIOCOOBI

45 IoJIy4yeHus rajioreHoB. [Ipumenenue
TaJIOT€HOB U UX COCAUHEHUN
ITpakTuyeckas pabora Ne 4. Pemenue

46 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHUS,
¢dusnveckue 1 XuMHYecKkue cBoiictea. O30H.
IIpuMeHeHne KUCIopoaa u 030Ha

48 Oxcuapl 1 IEPOKCUIBI

49 Pemenue 3anau pa3nu4HbIX TUIIOB
Cepa: HaXOKJeHHE B IPUPOJIE, CIIOCOObI

50 MoJTy4eHHs, GPU3NUECKUE U XUMHUYECKUE
CBOMCTBA

51 CepoBogopo, CyabhuIbl

57 Kucnoponcoaep:xaiue COEJUHEHUSI CEPBI.
OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 ITpakTuyeckas pabora Ne 5. Pemenue

JKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XJIEHHE B IPUPOE, CIIOCOOBI

54 MoJTy4eHHs, GPU3NUECKUE U XUMHUYECKUE
CBOWCTBA. AMMHAK, HUTPUIbBI

55 Kucnopoaconepsxaiye coeAMHEHH a30Ta.
OcoOeHHOCTH CBOWCTB a30THON KUCIIOTHI

56 [IpumeHeHHe a30Ta M €0 COSAMHEHU.
A3oTHBIE y10OpeHus
docdop: HaxOKAEHUE B IPUPOJE, CIOCOOBI

57 NoJTy4eHHs, GPU3NUIECKUE U XUMHUYECKUE
cBoiicTBa. Pochuast u hochun

53 Oxcunst hocdopa, pochopconepxariue
kucaoTsl. Comu pochopHOit KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUI.
dochopubie yIoOpeHus
IIpakTuyeckas pabora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
dbocdop u ux coequHeHUS"
VYraepon: HaX0XACHUE B IPUPOJIEL,

61 JJIOTPONHbIE MOAU(UKAINK; (PrU3nyecKue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcun yrinepona(Il), okeun yrnepona(IV),
yroJjibHasi KUCIIOTa U €€ CoNu

63 Pemenue 3anau pa3nu4HbIX TUIIOB
Kpemuuii: HaxoxaeHue B MpUPOJIE, CIIOCOObI

64 MoJTy4eHHs, GPU3NUECKUE U XUMHUYECKUE
CBOMCTBA

65 Oxcup kpemuus(I1V), kpeMHueBast KUCIIOTA,




CHJIMKAThI

IIpuMeHeHHe KPEMHUS U €70 COCIUHEHUM.

66 Creki10, €ro noJry4eHue, BUAbI CTEKIIA

67 Pewrenure 3ana4 pa3ianyHbIX TUIIOB

68 Cuctemaru3zanys 1 0000I1IeHNE 3HAHUHN TT0
teme "Hemerannsr"

69 Konrponsnas padora no reme "Hemerasmibr"

70 AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIIHsI OIINO0K
ITonoxxenue Meramnos B llepuoauyeckon

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

7 OO6mue ¢puznyecKkre CBOMCTBa METAJLIOB.
[IpuMeHeHne MEeTauIOB B OBITY U TEXHHKE

73 Crnnasel MetaioB. Kopposust MeTasmioB

74 Pemenue 3anau pa3nu4HbIX TUIIOB
DNEKTPOXUMHUECKUN Psii HAIPSDKEHUI

75 MeTajuioB. O0IIKe CrocoOb! MOTy4YeHUs
METaJJIOB
OOm1ast xapakTepucTHKa MeTaJIoB [A-
rpynnsl [lepuoanueckoin cuctembl

76 XUMUYECKUX IeMeHTOB. Harpuii n kanumii:
noJIyyeHue, GU3NIecKrue 1 XUMUYECKHE
CBOICTBa, IPUMEHEHNUE ITPOCTHIX BEIIECTB U
UX COCIMHEHUU

77 OOm1ast xapakTepucTrka MeTayioB I1A-

rpymms! Ilepruoauyeckoin cucteMsl




XUMHYECKHNX 3JIEMEHTOB. Maruuii u

KaJbIUi: TIOMy4YeHue, (pusndeckue u
XUMHYECKHUE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIMHEHUN

78

JXKeEctkocTh BOABI M CLIOCOOBI €€ yCTpaHeHHUs

79

ANIOMMHUI: TONTydeHue, Gu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA ATIOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
IpUMEHEHHE

81

Pemenue 3aa4 pa3sjiInIHbIX TUIIOB

82

[Ipaktuyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 334a4 110 TEME
"MeTansl IJ1aBHBIX oArpymnmn"

83

OOm1ast XxapaKTEpUCTHKA METAJIJIOB
no6ouHsIX noarpymni (b-rpymm)
Ileprognueckoii CUCTEMBI XUMHUYECKUX
3JIEMEHTOB

&4

dusnueckre U XUMHYECKHE CBOMCTBA XpoMa
U €ro COCANHEHUH, UX IPUMEHEHNE

85

Baxseiiue coequHeHUsT Maprasia.
IlepMaHranar Kanus, €ero OKUCIUTEIbHBIC
CBOMCTBA

86

duznueckre 1 XUMUYECKHE CBOMCTBA JKeje3a
u ero coeauHeHu. [lomyuenue u
IIPUMEHEHNE CILUIABOB XKEIE3a

87

dusnueckre U XUMHUUECKUE CBOMCTBA MeIU U




€€ COCIMHECHU, UX IPUMEHEHUE

dusnueckre 1 XUMHUYECKHUE CBOMCTBA [IUHKA

88 U €r0 COEUHEHUM, UX IPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA
[TpakTuyeckas pabora Ne 8. Pemenue

89 9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"Mertasisl TOOOYHBIX MToArpymm"”

90 Pemenue 3anau pa3nu4HbIX TUIIOB

91 O06o001IeHre ¥ CUCTEMAaTH3AIMS U3YYEHHOTO
Matepuaia no teme "Mertamist"

92 KonrtponsHas padora no teme "MeTtanmibr"

93 AmnHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIIHsI OINO0K
Ponb xumun B 00ecrieueHuN yCTOMYUBOTO

94 pas3Burtus yenosevectsa. [loHsTue o
Hay4YHBIX METOJaX UCCIIEI0OBaHMS BEILIECTB
HayuHble npyuHIMIBI OpraHu3aluu

95 XMMHUYECKOT0 IPOU3BOCTBA.
[TpombItITIEHHBIE CITOCOOBI MOTYYEHUS
BAJKHEWILINX BEILIECTB

96 XHUMHUYECKOE 3arpsi3HEHUE OKPY KaroIen
CpEJIbl U €r0 NOCIEACTBUS

97 XuMHUS U 300pPOBbE YEIOBEKA.
JlexapcTBEHHBIE CPEACTBA

08 Xumust muiy. Pois XuMun B 00ecriedueHuu
MUILEBOH 6e30MacHOCTH

99 Kocmernueckue u napromMepHble CpeICTBa.

BriToBag xumug




XuMus B CTPOUTENLCTBE. BaxkHeume

100 CTPOMUTENBHBIE U KOHCTPYKLIMOHHbIE 1
MaTepHabl
101 XuMus B CEIbCKOM XO3SICTRBE. |
Opranuveckre U MUHEPAIBHBIC YI00peHUs
102 Cucremaru3anus U 0000IICHUE 3HAHUM 110 |
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME













