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HNOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamma mo XMMUU Ha yYpOBHE CpeaHEro oOiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
denepanbHOI 00pa30BaTEIbHOM MPOrpaMmsbl cpeHero oomiero oopazopanusa(DOIT
COO), mpencrasinennbix B dDenepalbHOM TOCYIApCTBEHHOM 00pa30BaTEIbHOM
cragapre COO, c¢ yuérom Konnenmum mnpemnogaBaHusi y4eOHOro IpeameTa
«Xumusi» B 00pa3zoBaTenbHbIX opraHuzanmsx Poccuiickoit  ®Denepauuu,
peanu3yIMX OCHOBHbIE 00pa30oBaTeIbHbBIC MPOrPAMMbI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsixxenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XYUMHS Ha YpOBHE YIIyOJEHHOIO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHus yyamuxcs 10-11  xmaccos.
WN3yyenue mpeamera, peanumzyemMoe B YCIOBUAX Jud(epeHIInpOBaHHOTO,
npouIbHOrO OOy4YeHMs, TPU3BaHO OOecmeunTh O0O0Ie00pa3oBaTENbHYI0 |
OOIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
azanTayy UX K ObICTPO MEHSIOIIUMCS YCIOBUSM XU3HU B COLIUYME, a TaKXKe s
POJOJIKEHUsT OOY4YEeHHSI B OpraHM3alusix MNpodhecCHOHATBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3HaueHUE TMpeaMeTa «XHUMHS» MOJydaeTr
NOJPpOOHYI0 ~ MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIIMMHU
nonoxeausimu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, CoIep KaHus,
pe3yabTaTtoB OOy4YeHUs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCS CJICAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM IO
XUMUU PYHKIIHH:

e uH(pOpPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpOH oOecreynBaeT
MOJIyYEHUE NPEACTABICHUA O UENAX, COACp)KaHWHU, OOIIEHl cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTUS 00YUaIOIMIMNXCsl CPEACTBAMU MIpEaMETa,
M3Y4aeMoro B paMKax KOHKPETHOTO MpOoQuIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeTICHUE: TPUHIUIIOB CTPYKTYPUPOBAHUS U IOCJIEAOBATEILHOCTU
U3y4eHHUs y4eOHOro marepuasa, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOIXO0J0B K (HOPMHPOBAHUIO COAECPKATEIHLHON OCHOBBI
KOHTPOJISI U OLIEHKHM O0pa30BaTENIbHBIX JIOCTHKEHHUM O0OydJarommxcs B
paMKax HWTOrOBOM arrecTauud B (OPME €IUHOr0 TIOCYJapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJisg yriyOaEHHOTO U3YUEHUS XUMUH:

e yCTaHABJIWBAET WHBAPHUAHTHOE MPEIAMETHOE COJEp’KaHHe, 005S3aTeThHOE
JUI M3Y4eHUS] B paMKax OTJEIbHbIX MNpoduiiel, NIpeaycMaTpuBaeT



pacnpenieleHue M CTPYKTYpUpPOBaHHME €ro 10 KjaccaMm, OCHOBHBIM
COJIep KaTeNbHBIM JIMHUSIM/Pa3ienam Kypca;

e JaéT MpUMEpHOE pacrpeneaeHne yueOHOro BpeMeHHU, PeKOMEHAYEMOT 0 IS
U3YYEHUS OTJEIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIEJOBATENbHOCTh H3Y4YEHUS Yy4eOHOTO
Marepuana ¢ Y4ETOM JIOTUKM MOCTPOCHUS Kypca, BHYTPUIIPEIAMETHBIX W
MEKIPEAMETHBIX CBS3EH;

e JAET METOAUYECKYIO MHTEPHPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATENbHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MPOTrPaAMMBbI CpeaHero o011ero oOpa3zoBaHus (JIMTYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHbIX), a TaKXe C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOCHHIO
COJEp>KaHMSI PEMETA.

[lo BceM Ha3BaHHBIM NO3UUMUSAM B MPOrpaMMe MO XMUMHH MPEIyCMOTpPEHa
PEEeMCTBEHHOCTh ¢ OOY4YeHHEM XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpejiesiaMy yCTaHOBIEHHOM IIPOrpaMMOii IO XUMHUHU 0053aTeTbHON
(MHBapMAaHTHOM) COCTAaBJSIOLIECH COJEpKAHUS Y4YeOHOro mnpenMera <« XHUMHs»
0CTaéTcst BO3MOKHOCTh BEIOOpA €0 BApUAaTUBHOM COCTABJISIOLIEH, KOTOpas JOJIKHA
OTIPEENSITHCS B COOTBETCTBUH C HAPABIEHUEM KOHKPETHOT'O MPOQUIIs 00ydeHHUS.

B coorBercTtBuM ¢ koHuenryainbHbiMH mosoxkeHuasmMu DPIOC COO o
Ha3HAYE€HUM NPEeIMETOB 0a30BOro M yriayOJE€HHOrO YpPOBHEH B CHCTEME
nuddepeHIMpOBaHHOTO OOyYEeHHUsI Ha YpOBHE CpeaHero ooiiero obOpa3oBaHUS
XUMHUSI Ha YpPOBHE YINIYOJIEHHOTO U3Y4YEHHMsS HampaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C OCIEAYIOUIUM TArOM MOJIy4eHHUS XUMUYECKOro 00pa3oBaHus
B paMKax H3y4YEHUs CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHYECKHX
JUCHUIUIMH B By3aX M OpraHu3alusIX CpeHero mpodeccruoHaaibHOro o0pa3oBaHusl.
B sTo0li cBsI3U n3ydyeHue npeameTa « XuMus» OpUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha
paclIMpeHre M YIUIYOJIEHHE TEOPETUYECKONM U NPAaKTUYECKOM IOATrOTOBKH
o0y4Jaromuxcs, BbIOPABIIMX ONPEACIEHHBIA MPOPUIb 00y4eHHUsi, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCHEAYIOIIEr0 TOJYyYEeHHs] XUMHUYECKOro oOpa3oBaHUS B
opraHuzanusx MnpodeccuoHalibHOro obpa3oBanusi. Hapsany c »tum, B cBete
tpeboBanniit ®I'OC COO k mIaHUPYEMBIM pe3ysIbTaTaM OCBOCHHs (heaepabHON
o0pa3zoBaTeabHON MpOorpaMMBbl CPETHET0 O0IIEro 00pa30BaHUs U3YUEHUE IPeIMETa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLUATIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (POPMUPOBAHHE Yy HHUX OOIICHHTEIUICKTYaJbHBIX
YMEHUH, YMEHUN palMOHAIM3AIMUKA y4eOHOro TpyAa U OOOOHIEHHBIX CIOCOOOB
JEeSATENbHOCTH, UMEIOIIUX MEXIUCIMIUIMHAPHBIN, HaIPEIMETHBINA XapaKTep.



CocTaBiOmUMU TIpeaMeTa «XUMUs» Ha YPOBHE YIITYOJIEHHOTO H3y4YeHUS
ABIIAIOTCA  YIiIyOn€HHble Kypchl — «Opranuyeckas xumusi» u  «OOmas u
Heopranmdeckas XxuMus». [Ipu omnpeneneHnn mMoaxoa0B K 0TOOPY U CTPYKTYpPHOI
OpPTaHM3alMM COJAEPKAHMA OSTUX KypCOB B MpOrpaMMe MO XHMHH 32 OCHOBY
npuHsATH nonoxeHuss PI'OC COO o paznuuusix 6a30BOro M yriyoJiEHHOTrO ypoBHEHN
U3y4EHUS IpeaMeTa.

OcHoBYy coaepxaHusi KypcoB «Opranuueckas xumusi» u «OO0mas u
HEOpPTaHWYeCKash XUMHS» COCTAaBISIET COBOKYMHOCTh TMPEAMETHBIX 3HAHUN WU
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3YyU€HHUs IpeaMera. JTa cucreMa
3HaHUU TOJy4yaeT OIpeneNEHHOe TEOPETUYECKOe JOMOIHEHHE, MO3BOJISAIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIITNN 00BEM (haKTOIOTHIECKOTO MaTeprara.
Tak, Ha yriayOnE€HHOM ypOBHE HM3ydUeHHUs MpeaMeTa obecredeHa BO3MOXKHOCTh
3HAYUTENIBHOI O YBEINYEHHs 00bEMA 3HAHUI 0 XUMUYECKHUX 2JIEMEHTAX U CBOMCTBaX
UX COCUHEHUI Ha OCHOBE PaCIIMpPEHUs U yriayOleHus MpeICTaBICHU O CTPOEHUN
BEIIECTBA, XHUMHYECKONM CBS3M U 3aKOHOMEPHOCTSIX MPOTEKAHUSA peaKiui,
paccMaTpUBaEMBbIX C TOYKU 3PEHHUS] XUMHUYECKOW KHHETHKH U TEPMOJMHAMUKH.
N3yuyenune nepuoaudeckoro 3akoHa M Ilepumoguyeckoil CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTaBICHUIX
O CTpPOGHHH aToMa. XHUMHUYECKass CBsI3b OOBSACHSIETCS C TOYKH 3pPEHHS
HHEPreTHYECKUX U3MEHEHHH Mpu e€ 00pa30BaHNU U Pa3pyIICHUH, a TAK)KE C TOUKU
3peHus] MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHHe TUNOB peakUuil JONOJHSAETCS
(GopMupoBaHHUEM MpeJICTaBICHUA 00 JJIEKTPOXMMHUYECKHX Ipolieccax H
AIIEKTPOJIN3€E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
PacCMOTPEHHH PEaKIMOHHON CIIOCOOHOCTH COEIWHEHUH yaAensercs o0coboe
BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX 3PPeKTax, O B3aAUMHOM BJIMSHUM aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaxX peaKiuil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP KaHNE KyPCOB XUMUU YTIyOIEHHOTO
YPOBHS U3yUY€HHUS JJIs1 KJIACCOB ONMpPeEenEHHOro Npoduiis (r1aBHBIM 00pa3oM Ha MX
CTPYKTYpy M XapakTep IONOJHEHUH K OOuiedl cuUcTeMe NpPEeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIUSHUE CMEXHBIE MNpEAMETHl. Tak, HalpuMmep, B COJEp)KaHUU
npenMeTa i KJIacCOB XMMUKO-(pu3ndeckoro npoguis O0onblioe 3HaYeHue OyayT
UMETb 3JIEMEHTHI yUeOHOro MaTepuana rno oomei xumuu. [Ipu uzyuenun npeamera
B JIaHHOM CJlydyae akUEeHT OyJeT cielaH Ha OOIIHOCTb METOJOB IO3HAHUS,
OOIIHOCTh 3aKOHOB ¥ TEOPHl B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpUs
(MonekymnsipHas Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MAaCcChl M DHEPTHH, 3aKOHBI
TEPMOAMHAMUKH, 3JIEKTPOJIN3A, IPEACTABICHHS O CTPOEHUH BELIECTB U JIPYTOe.

B 10 Xe BpeMs B colep)KaHMU MpeaMeTa Uid KJIacCOB XHMHKO-
Oouonorndyeckoro mpodwis OONbIINKA YACIbHBINA BeC OyIeT UMETh OpraHh4YecKas
xumus. B aToM citydae mpenocTaBiisieTcss BO3MOXKHOCTH J71s1 60jiee 00CTOATENHHOTO



PacCMOTPEHUS XUMUUECKOW OpraHu3aliy KJIETKU Kak OMOJIOTrHYecKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IIPUMEPY, TAKUE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUMUBL, OENKH, YIIIeBObl, HyKIEHMHOBbIE KUCIOTH U Apyrue. [Ipu 3Tom 3HaHus o
COCTaBE€ U CBOWCTBAX IIPEACTABUTEIIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEILIECTB
CIIy)aT OCHOBOHM Il M3Y4EHMs] CYHUIHOCTH MPOLECCOB (DOTOCHHTE3A, IbIXaHMUS,
IIUIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHHUSA
oOLIEHayYHbIX METOJIOB TO3HAHHUS U OIbITa MPAKTUYECKOIO MPUMEHEHUS HAYYHBIX
3HAHUW M3yYEeHHUE MpeaMera «XHUMUsS» Ha YriyOJéHHOM YPOBHE OCHOBAHO Ha
MEXIIPEJIMETHBIX CBS3SIX C Y4YEOHbIMM IpeIMETaMH, BXOJASIIMMU B COCTaB
NpeIMETHBIX oOsacteir «EcTecTBeHHO-Hay4YHBIE NpeaMeThl», «Marematnka u
uHpopmaThka» U «PycCkuil SI3bIK U IUTEpATYPAY.

ITpu n3yuenun yueOHoro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKKe,
KaK Ha ypOBHE OCHOBHOT'O M CpeHero odiero oopazoBaHus (Ha 6a30BOM YpOBHE),
3a/ayell MEepBOCTENEHHON 3HAUYMMOCTH SIBJsieTCSl (DOPMHUpPOBAHHE OCHOB HAyKU
XMMHUU KaK 00J1aCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOHN e TENbHOCTH
YeJIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Perienue 3Toii 3anauu Ha
yrIyOJIEHHOM YpOBHE HU3YUEHHUs MpeAMETa MpeAroiaraeT peaju3aluio TaKuX
1IeIeH, KaK:

e (opmMupoBaHMEe TpPENCTABICHUN: O MaTepUaTbHOM E€IUHCTBE MMpAa,
3aKOHOMEPHOCTSAX U MIO3HABAEMOCTH SIBJICHUN IIPUPO/BI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayKk W €€ Belylled poiau B oOecreuyeHUuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUH  Mpo0iemM
HKOJIOTUYECKOM, IHEPreTUYecKON M MUILEeBON 0€30MacHOCTH, B Pa3BUTHU
MEIULIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX UCTOYHUKOB JHEPIUH, B
o0ecrieueHur paloHaIbHOIO MPUPOJONONb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpPhl YEIOBEKAa, a TAKXKE SKOJOTMYECKH
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IMIPUPOHOM cpere;

e OCBOCHME CHUCTEMBbl 3HAHUM, JISKAIIMX B OCHOBE XUMHYECKOU
COCTABJISIOIICH eCTeCTBEHHO-HAYUYHON KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJICKYJISIDHOM,  HAJIMOJEKYJISIpPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHW XMMHUYECKUX PEAKLUHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIKX
Hay4HBIX [IPUHIMANAX XUMUYECKOIO IIPOU3BOJICTBA;

e (opMupoBaHue y o0yuaromuxcs OCO3HaHHOI'O ITIOHUMAaHH
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHUX 3HAHUN Ui OOBSICHEHUSA
KJIFOUEBBIX M€ W MPOOJEM COBPEMEHHOW XUMUH, AJIA OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBIICHUN, UMEIOUIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
I'PAaMOTHOIO PEIIeHUs Ipo0IeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OIICHKH C MO3UIMH KOJOrMYEeCKON 0e30ITaCHOCTH MOCICACTBHI
OBITOBOMI M MPOM3BOACTBEHHON JEATEIBbHOCTH YEIOBEKA, CBSI3aHHON C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOIB30BAHUEM U MEPEPa0OTKOM BEILIECTB;
yrIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX IMO3HAHUS, HEOOX OTMMBIX
JUIL TIPHOOPETCHUS YMEHUM OPHUCHTHPOBATHCA B MHPE BCIISCTB U
OOBACHEHUS XUMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B TMPHUPOJAE, B
MPAKTUYECKOM JIEATEIbHOCTU U MOBCEIHEBHON KU3HMU.

B mane peanmuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIEJIOCTHOM CHCTEMBI CpPEIHEro OoO0IIero oopa3oBaHUS MPU WU3YUCHHU
npeaqmera «XuUMHUS» Ha  YrIyOnE€HHOM ypoBHE OCOOYI0  aKTyaldbHOCTh
pUOOPETAIOT TaKUE IIETN U 3a/1a4H, KaK:

BOCTIMTaHWE YOEXKIEHHOCTH B II03HABAEMOCTH SIBIICHUH TIPUPOIBI,
YBOKEGHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKHX H
NPUKJIATHBIX WCCICAOBAHUNA B XUMHH, (DOPMHpPOBAHHUE MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAaIMM K OOYYCHWIO MW TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIHTAHUIO HAa  OCHOBE  YCBOCHHUS
00IIIEYETIOBEYECKUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYCCKUX
criocoOHocTe oOydarommuxcsa, (OpMHUPOBAHHWE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHHI0O W HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO YCHENIHOM MpodeCCHOHAIBHOM U OOIIECTBEHHOU AesATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO M IOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMUpOBaHWE YMEHUW ¥ HABBIKOB Pa3yMHOTO MPHUPOJIOINOIL30BaAHUA,
pa3BUTHE KOJOTUICCKOM KYIbTYPhI, IPHOOPETEHUE OIbITa OOIIECTBEHHO-
MOJIC3HOM IKOJIOTUIECKON ACITETbHOCTH.

OO11iee 4nCIIO YacoB, MPEAYCMOTPEHHBIX IJIS U3yYEHUS] XUMUU Ha YTiyOJIeHHOM
YpOBHE CpemHero oo1miero oopasoanus, coctaBiser 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 kiacce — 102 gaca (3 yaca B HEZEIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI OPraHMYECKON XMMMH.

[IpenmMer 1 3HaUEHNE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOT000pa3uu
OPraHUYECKUX COCIUHECHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OpPraHUYECKUX COeMHEHUsX. TUMbl THOpHUIN3alUK aTOMHBIX opOUTaiel yriepoaa.
MexaHnu3Mbl  00pa30BaHHsS KOBAJIEHTHOM CBsI3M (OOMEHHBIM U JOHOPHO-
aKLENTOpHbIM). THUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
Onunapnasi, 1BOiHast U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOIHOM panukaine, Hykieodwmie u
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MonekyaspHble U CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (GOpMynbl pa3Iu4HBIX BUIOB: PpPa3BEPHYTas, COKpalIEHHA,
ckenerHas. M3omepusi. Bunbl u3zomepuu: CTpyKTypHasi, HpPOCTPAHCTBEHHAS.
DOnexkTpoHHbIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUN (MHIYKTUBHBINA U
Me30MEepHBIA (P PEKThI).

[IpencraBnenre o kKinacCUpUKALMM OpraHuyeckux BemecTB. [loHsTHE O
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENbHBIX MTPEICTABUTEIIECH.

OcobenHocTu U kiaccuUkaius OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BELIECTB M HUX IPEBpaIlCHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
OTBITHI MO MPEBPALIEHUIO OPraHWYECKUX BEIIECTB MPU HArpeBaHuM (IJIaBJICHHE,
OoOyriavMBaHWe W TOPEHHUE), KOHCTPYHUPOBAHHME MOJENEH MOJEKYJ OpraHu4YeCKUX
BEILECTB.

YriaeBoaopoasbl.

Aunkansl. 'oMonorudeckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. DU3MYecKkne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMEeIleHUs, H30MEpU3aluH,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXaHU3ME PeaKInil paIMKaJIbHOI0 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MAJIBIX (IIUKJIOMPONAH, [UKI00YyTaH) U OOBIYHBIX
(IMKJIONIEHTaH, IIUKJIOreKCcaH ) IUKIIoaakaHoB. CriocoObI MOTyUCHUS U IPUMECHCHUE
UKJIOAJIKAHOB.

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIIKEHOB, SP>-THOpHAN3aIus
aTOMHBIX opOuTasiel yriepoga, o- U m-cBa3U. CTpPYKTypHas M reomMerpuieckas
(umc-TpaHc-) uzomepus. OU3nyecKkue CBOWCTBA AJIKEHOB. XMMUYECKHUE CBOMCTBA:
peakiuu MPUCOEAUHEHHUs, 3aMEIICHHS B O-MOJIO)KEHHE IpPHU JBOWHOW CBS3H,
nonuMepusanuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakInu
Ha JIBOWHYIO CBs3b. CIOCOOBI MOJTy4EHHUS] M IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOWCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MONMYYEHUs U TPUMEHEHUE AIKaUEHOB.

Ankunbl. ['oMonornueckuii psii ankuHOB, 0011as ¢hopMmysia, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, SP-
rudpuau3aius aTOMHBIX opOuTaneit yriepoma. Ou3ndyeckrue CBOWCTBA aJTKUHOB.
XHWMHUYECKHE CBOWCTBA: PEAKIIMH PUCOEANHEHMS, TUMEPU3ALMU U TPUMEPHU3ALIUY,
okucienus. KucioTHble cBOMCTBA aJIKHHOB, UMEIOLIUX KOHIEBYIO TPOMHYIO CBA3b.
KadecTBeHHble peakiiud Ha TPOHHYIO CBsI3b. CrOCOOBI MOJyYeHUs U IPUMEHEHHUE
AJKUHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omonormueckuid psii apeHoB,
oOurast popMyna, HOMEHKIATypa U U30MEPUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmueckue cBoilcTBa apeHOB. XHMHUECKHUE
CBOMCTBa OEH30J1a M €r0 TOMOJIOI'OB: PEeaKIuy 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YIIEBOAOPOIHOM paJuKaje, PEaKUuu MPUCOCAUHEHUS, OKHCIEHUE TOMOJIOIOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIBHOM KOJIbIIE Ha TMpUMEpEe alKWIbHBIX PaJUKaIOB, KapOOKCHIBHOM,
THIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus crupona. CrnocoOsl NOdydeHUs U
IPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHsbI#1 yroias u npoAyKkThsl ero nepepadborku. CrocoObl nepepaboTku HedTu:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUI), PpUPOPMHUHT, TUPOJIH3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DIJIEKTPOHHOE CTPOEHHUE TaJOr€HIPOU3BOAHBIX YINIEBOAOPOJOB. Peakiun
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrpynmy, IUAHOTPYMIy,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumopeicTBHe IUrajioreHajJKaHOB C MAarHWMEM M IIMHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3ydeHrne (PU3MUEeCKUX CBOWCTB YIIIEBOJOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, PAcTBOpa IMEpMaHTraHaTa KaJlhs, B3aHUMOJICUCTBUE alETUIICHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
YTJIEPO/Ia ¥ BOAOPO/1a B OPTraHUYECKUX BEUIECTBAX, OJYUYCHHUE STUIIEHA U U3YUCHUE
€ro CBOMCTB, 03HaKOoMJIeHHE ¢ KoyuiekiusamMu «Hedptb» u «Yromby, ¢ oOpaszuamu
IJIacTMacc, KaydyykKOB M PE3UHBI, MOJIEIMPOBAHUE MOJEKYJ YTIE€BOAOPOJOB U
rajJoreHNPOU3BOAHBIX YTIE€BOAOPOIOB.

Kucaopoacoaep:xamme opraHn4ecKue coeIuHeHUs.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHoia). ['omonorumueckuit psan, oOmas dopMyna, H30MeEpus,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIHUPTOB. BomoOpojHbIE CBA3M MEXKAY MOJEKYJIaMU CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUMHU 3aMEIICHUs, JeruapaTalud, OKHUCJIEHUS,
B3aUMOJICCTBHE C  OpPraHMYECKMMU W  HEOPraHMYEeCKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U m3oMepusa. OCoOeHHOCTH (HU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: pEAKLIUH 3aMEUICHHUS, B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYE€CKUMHU KHUCIOTaMHU, KAUECTBEHHAS peaKlMsi HA MHOIOATOMHbBIE CIIUPTHI.
[IpencraBiienrie 0 MeXaHU3ME peakiuil HykiIeopuIbLHOro 3amenieHus. JleiicTBue Ha
opranusm uenoBeka. CriocoObl MOTy4eHUs U MPUMEHEHHE MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOrO sAnmpa. dusmueckue cBoiicTBa ¢deHoma. OCOOCHHOCTH XUMHUYECKUX



cBoCTB (enona. KauyecTBeHHble peakuuu Ha (eHona. TOKCHYHOCTH ¢eHona.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dbopmyna, uzoMepus W HoMeHKIatypa. Du3nyueckue CBOMCTBA albJCTHIOB U
KETOHOB. XMMUYECKHUE CBOWCTBA AJIbJACTUIOB U KETOHOB: PEAKIIMU IPUCOCTUHEHUS.
OxuciaeHue ajabAETUAO0B, KAueCTBEHHbIE peakuuu Ha anpaerugpl. CrocoOsl
NOJIYYEHUS U IPUMEHEHNE aJIbICTU0B U KETOHOB.

OHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKALNUUA, PEAKIUU C Y4YaCTHUEM YIJIEBOJOPOAHOrO paauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHIL. [loHSATHE O TPOUZBOMHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoOrooo6pasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JMKapOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuil psna, oOmas Gopmyrna, HU3OMEpHUsS H
HOMEHKJIaTypa. PuU3NUecKue M XHMHUYECKHE CBOWCTBA: THAPOJIU3 B KUCJIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 1ienouHon cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COEPKAIINX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kimaccudukamus yrieBogoB (MOHO-, AH-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHEM CHUPTOBBIX U aJIbIETUIHON
IpynIn, CIHPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunos. Haxoxnenue B nmpupone n npumenenue. [lomucaxapuapl: kpaxmail,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMaja: I'MAPOJIN3, KayeCTBEHHas peakius ¢ uofgoM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB ewoao3bl. [loHstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B AIbJETH]l HA PACKAIEHHOW MEIHOW MPOBOJOKE,
OKHCJIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kayisi (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUbl (C THUIPOKCUIOM
muammuHcepeodpa(l) u runpoxcugom meau(ll)), peakius riuiepruHa ¢ THAPOKCUIOM
meau(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOW KHUCJIOTBI, B3aUMOJICHCTBUE
pacTBopa roKo3sl ¢ Tuapokcuaom meau(ll), B3aumoneiicTBue kpaxmana ¢ HOAOM,
pelieHrne dJKCIEepUMEHTANBHBIX 3a7ad 1o TemaM «Crouptel U (EeHOIbI»,
«Kap6onoBsie KucioThl. CI0XKHBIE dPUPBI».

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTUdyeckue W apoMaTHYeCKUe; TMEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(PaTMueCKNX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWINH — IPEACTABUTENb AaMUHOB apOMAaTH4ECKOro psia. CTpoeHre aHUINHA.
B3aumHoe BiMsiHUE Tpynm aTroMoB B MoJiekyle aHwinHa. (OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIUH, ajdaHuH. @DuU3MYecKhe CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAIMA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mpupomneie monumephl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJIE, JEHATypalus OENKOB MpPU HArpeBaHUU, I[BETHBIC
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoAepKallie OpraHuYecKre cCoeTUHEHus» U «Pacro3HaBaHUe OPraHUYECKUX
COETMHEHUI.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE€ TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHS MOJICKYIIsIpHAs



macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPUA, TOJHUCTHPOJ, MOJUMETHWIMETAKpHUIAT, MOJUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DnacToMepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIIEKTPONPOBOIAIINE MTOJIUMEPHI, OMOpa3IaracMble IOJTUMEPHI).

OKCTepUMEHTAbHBIE METOABl M3YYCHHsI BEIIECTB M WX MpEBpalleHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MojekynsipHOH (OpMyJibl OPraHMYECKOro COEIMHEHHUS II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB, HAX0X/ICHNE MOJIEKYJIISIPHON
(bopMyJIbl OPraHMYECKOI0 COEIMHEHUS 10 Macce (00BEMY) TPOIYKTOB CTOPAHMUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLMH HW/WIM HCXOAHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (POpPMYIIbI OpPraHUYECKOro BEIECTBa Ha
OCHOBE €r0 XUMHUYECKUX CBOWCTB WJIM CIIOCOOOB MOJY4YEHUS, ONpeAesieHUE A0IU
BBIXOZa MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3ZMOKHOTO.

MexXnupeaMeTHbIe CBA3H.

Peanu3zanust MeXnpeIMeTHBIX CBSI3€W MPU U3YYCHUH OPTraHUYeCKON XMMUU B
10 kiracce OCyIIECTBISECTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTACIBHBIX TIPEIMETax
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccu(ukanus, HAOIIOJIEHHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeN0, OOBEM, arperarHoe COCTOSHUE
BEIIEeCTBA, (DU3MUECKHE BEIUYMHBI, €IUHUIBI HW3MEPEHUs, CKOPOCTb, SHEPTHs,
Mmacca.

buonorusi: kjeTka, opraHu3M, J3KocucTeMma, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TETepOTpPOdHBIA TUN TUTAHUSA, OpOKEHUE,
¢dorocuHTE3, IbIXaHUE, OENKH, YIJEBOABI, JKUPBI, HYKIEUHOBBIE KHCIOTHI,
(epMeHTBI.



I'eorpagusi: nose3Hple HCKOIIAEMBIE, TOILIIUBO.
TexHonmorus: mNUIIEBbIE MPOAYKTHl, OCHOBBl PALMOHAIBHOIO IHUTAHUSA,
MOOLINE CPEACTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemMeHT. M3oronbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHCJIA. DHEPreTHUECKHE YPOBHU U
nolypoBHH. ATOMHbIe opOouTanu. Knaccudukanus XuMU4eCKUX 31€MEHTOB (S-, -,
d-, f-smementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOMTAJISIM.
DneKTpOHHbIE KOHPUTYPALIMA aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHM, 3JEKTPOHHbIE KOH(UIypalMd HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepuognueckuii 3akoH u [lepuoguyeckas cucremMa XMMHYECKHUX SJIEMEHTOB
J.. MenneneeBa. CBs3b neproguueckoro 3akona u llepuoguueckoil cUCTEMBbI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM Teopuel CTPOECHHsS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX U CJIIOXKHBIX BEIECTB MO IPYIIAaM U NeproJaM. 3HaUeHHE NEPUOIUIECKOT O
3akoHa /[.1. Menneneena.

XuMHYECKass CBA3b. BUIBI XUMHYECKOM CBSI3U: KOBAaJCHTHas, WOHHAs,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMsS KOBAJEHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEPrus U JjnHa cBs3u. [1oiapHOCTh, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KparHbelie cBsa3u. BopopomgHas CBsA3b.
MexMOJIEKYIIApHbIE B3aUMOICUCTBHS.

BajieHTHOCTP W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKHM CTPOECHUEM (Ha MPUMEpPE COCTUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeAnHeHus1X. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JHMIaH[bl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPAMHAIMOHHOW XUMUH.

BemectBa  MOJEKYISIPHOTO M HEMOJEKYJISPHOTO  CTpO€HUs.  Tumbl
KPUCTANIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsaTne o nucnepcHbIx cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOUJHBIX pacTBopax. CrnocoObl BbIpaXEeHHsS KOHIIEHTPAIlMM PacTBOPOB:
MaccoBasi JI0Jisl BEILECTBA B pacTBOpE, MOJsIpHas KOHUEHTpauus. Hacelenubie u
HEHACBIILIEHHbIE PaCTBOPHI, paCTBOPUMOCTb. Kpucramioruaparsl.

Knaccudukanuys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIECTB. TpUBUAILHBIE
Ha3BaHUs OTJEIbHBIX MIPEICTABUTEIIEH HEOPTaHUYECKHUX BEILECTB.



Knaccudukanuys XxuMuueckux peakiuii B HECOPraHUYECKOM W OpraHuYeCcKOM
XUMUH. 3aKOH COXPAHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U NpPEBpAllCHUs
SHEPTUU MPU XUMHUUYECKUX peakiusX. TeruioBbie 3G(EKThl XUMUYECKUX PEaAKIUH.
TepMoxuMUYECKHE YPABHEHUS.

CkopocTh XMMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3InYHbIX (haKTOPOB.
I'omoreHHble U reTeporeHHble peakuuu. Katanus u kataau3aTopsl.

OO6parumbie 1 HEOOpaTUMBbIEC peakIuu. XUMHYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOro paBHOBecusi. DakTOpbl, BIMSIIONIME HA TOJOKEHHUE XHUMHYECKOTO
paBHOBECHSI: TeMIlepaTypa, JaBJIeHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunuun Jle [lartense.

Onektponutuyeckas aucconuarnusi. CuinbHbIe W clIa0ble DJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpaJIbHAs,
mienouHas. Bomoponueiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'0 OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
Okucnurenb MW BOCCTAaHOBUTEINb. [Ipomecchl OKHCIEHUS M BOCCTAaHOBJICHUS.
Baxxneiilnue OKHCIUTENM W BOCCTAHOBUTENM. MeTon 3JeKTpoHHOro OalaHca.
DIIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

OKCMEpUMEHTAIbHBIE METOJbl W3YUEHHsS] BEHIECTB M HX NPEBpallcHUM:
pa3loKeHue TEpOKCHAa BOAOPOAAa B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTANIMYECKUX PEIIETOK, MPOBEIEHNE PEaKInii HOHHOTO OOMEHa, OTpe/eIeHIe
cpenbl pacTBOPOB C TOMOIIBID HWHAMKATOPOB, W3YYEHUE BIMSHUSA PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOW pEaKIUU U TMOJO0KEHUE XUMHUYECKOIrO
paBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxenne HemeramioB B [lepuognyeckoit cucreme XuMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0OCOOCHHOCTH CTPOCHHSI UX aTOMOB. PU3MUECKHE CBOMCTBA
HEMETAJIJIOB. AJIJIOTPONUS HEMETAJJIOB (Ha mpuMepe KUcIopoaa, cepbl, hpochopa u
yriiepoaa).

Bonopon. Ilomydenne, ¢usznueckre M XUMHUYECKHE CBOWMCTBA: PEAKIIMU C
METAJUIAMU U HEMETAJUIaMHU, BOCCTAaHOBUTENbHBIEC CBOMCTBA. [ mapuael. TorBHbIE
AJIEMEHTHI.

[anmorensl. Haxoxknenuwe B Mpupoje, crocoObl MOdydeHus, (GU3NUECKue U
XMMHYECKUE CBOMCTBA. [ asoreHoBomopoasl. BaxxHenime KuCIopoacoaepk amue
COEJIMHEHHUS TanoreHoB. JlabopaTopHble W NPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEHHUS
rajioreHoB. [[puMeHeHne TAIOreHOB U X COETMHEHU.

Kucnopon, o3oH. JlabopatopHbie W MPOMBINUIEHHBIE CIIOCOOBI TOMYYECHHUS
Kucioposa. Ou3nueckue U XMMUYECKUE CBOWCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBL.



Cepa. Haxoxnenue B TpuUpOJie, CHOCOOBI TONy4YEHUs, (PUIMUECKUE U
xumudeckue cBomctBa. CepoBogopon, cynbbuasl. Oxcun cepsi(1V), okcun
cepri(V1). CepHucrtas u cepHast KUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB CEpHOMU
KHUCIIOTHI. [IpuMeHeHue cepbl U €€ COeUHEHUI.

A30T. HaxoxaeHue B TMpupojie, CHOCOOBI TOJNy4YeHUs, (PUINUECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK, HUTpUJbl. OKCHUIBI a30Ta. A30THUCTasi U a30THAas
KHCIIOTHI U UX co. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a3zora
U €ro COEIMHEHUN. A30THBIE Y1OOpEHUSI.

®docdop. Haxoxnaenue B mpupoje, CrIocoObl ModydeHUs, (puznueckue u
xumudeckue cpoiictBa. Dochunbr u pochun. Oxcuasl docdopa, ¢ocdopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. DocdopHbie
ya00peHus.

VYrnepon, HaxoxAeHWE B TOpuUpoje. AJUIOTPOINHbBIE  MOIU(HUKALUU.
duznyeckrue W XUMHUYECKHUE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrinepona(lV), yronpHast kucnora u eé
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHre MPOCThIX BEIIEeCTB, 0OPAa30BAHHBIX YIIIEPOJOM, U €ro
COCIMHEHUN.

Kpemuuii. Haxoxxnenue B mpupone, crnocoObl NOMyYEeHHs, (PU3NYECKHE U
xumudeckue cporctBa. Oxcup kpemuusA(lV), kpeMHUEBas KUCIOTA, CUIJIMKATHI.
[IprumeHeHue KpeMHus U ero coequHeHni. CTeKI10, ero nNojly4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramioB B Ilepruoanueckon cuCTeEME XUMUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX OOOJOYEK aToMOB MeTauioB. OOmue
dbuszudeckue cBoicTBa MeTauioB. IIpuMeHeHue MeTauioB B OBITY M TEXHHUKE.
CriaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN  PsAJl  HampsokeHud  MeTaiwioB.  OOmme  crocoOsl

HOJTy4YEeHUS METaJIOB: TUIPOMETAILTYPIus, NUPOMETAIUTYPI U,
anekTpoMeramutyprus. Ilonsatue o koppo3uu MeTtamioB. CrnocoObl 3alMThl OT
KOPpPO3UHU.

OO6mas xapakrepuctuka MetauioB |A-rpynmsl [lepuoguyeckoil CUCTEMBI
XUMHUYECKUX 371eMeHTOB. HaTpuii n kanuii: noaydenue, GU3n4ecKue 1 XuMUIECKUe
CBOICTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U X COETUHEHU.

O6mias xapakrepuctuka meramioB |IA-rpynmer Ilepuoguyeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. Maramii W KaJblIWiA: TOJNy4YeHHE, (U3HUECKUE U
XMMHYECKUE CBOWMCTBA, MNPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCIUHEHHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

ATIOMUHUIN: TIONTy4eHHE, (GU3UIECKHUE U XUMHUYECKUE CBOMCTBA, TPUMEHEHUE
POCTOTO BEIECTBA M €ro coeauHeHuid. AMdorepHbIe CBOWCTBA OKCHUIA U
TUIPOKCHUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUSL.



OO6mass  xapakTepucTuka MeTauioB 1oOouHbIX noarpynn (b-rpymm)
[Teproanueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nYecKrne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U nuxpomarsi, UX
OKUCJIUTENbHBIE CBOMCTBA. [loyueHrne u npuMeHeHre Xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua M €ro COCAUHEHUHU.
Baxwneiimme coenquuennss Mapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranar kanausi, ero OKMCIUTEIbHBIE CBOMCTBA.

Ou3MYECKNe U XUMMHUYECKHE CBOMCTBA XKeje3a U ero coenuHeHnil. OKCuasl,
ruapokcusl u conu xenesa(ll) u sxenesa(lll). [lonydyenne u npumMeHeHue xenesa u
€ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coenuHeHun. [lonyuenue u
IIPUMEHEHUE MENIU U €€ COCMHEHU M.

[uuk: momydyeHue, (u3MUecKkue U XUMHUYECKHE CBOMCTBA. AMQOTEepHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCHJIA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenune
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB M HMX IPEBPALLCHUN:
U3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cepwl, ¢gocdopa, xene3a, MarHus B
KUCJIOPOJE, HU3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbD), B3aUMOJACHCTBHUE
MIEJTIOYHBIX U IIET0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C PacTBOpAMU KHCIOT U
HIeJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJAEHCTBUE THAPOKCUIOB ATIOMUHHUS M IMHKA C
pacTBOpaMU KHUCJIOT W IIENOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ay M0 TeMaM
«anorensr», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUSNY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS uenoBedecTBa. [lonstue
0 HAYYHBIX METO/AX MMO3HAHUS U METOAOJIOTMU HayYHOr o ucciuenoBanus. Hayuneie
NPUHIHUITBI OPTaHU3ALUH XUMHUYECKOTO MPOU3BOJICTBA. [IpoMbllisIeHHBIE CITOCOOBI
MOJIYYEHHUS BaXXHEUIIUX BeEIIEeCTB (Ha MpuUMepe MPOU3BOJICTBA aMMHaKa, CEPHOMU
KHUCTIOTHI, MeTaHoua). [IpomblIlieHHbIE CIOCOOBI MOTYYEHUsI METAIIJIOB U CILJIaBOB.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelbl U €ro nociaeacTBus. Ponb XumMuu B
00eCreueHNH YHEPTeTUYECKOM 0€30MacHOCTH.

Xumusgs © 3A0pOBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBumiia
UCITI0JIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMUM B pa3BUTUN MEIULIHBI.

XUMHUS TIAIIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
o0ecIie4yeHny NUILEeBOM 0€30M1aCHOCTH.



Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBumia
0€3011aCHOI0 UCITOIh30BAHUS MPEMapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM KU3HHU.

XuUMHUSL B CTPOUTEIHCTBE: BAKHEHUIIINE CTPOUTENIbHbIE MaTEpHUaibl (LIEMEHT,
0eToH).

XuMUs B CEITbCKOM X03siicTBe. OpraHuecKue U MUHEPaIbHBIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl s anekTpoHukd. HaHoTexHonorum.

Pacuérnsie 3anaun.

Pacuérel: Macchl BemiecTBa Wi 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WK 00bEMY OHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChHI
(06bEMa, KOMUeCTBA BEMIECTBA) POAYKTOB PEAKIIUHU, €CITU OTHO U3 BEIIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEAKIUHU, €CIIU OJTHO
M3 BEIIECTB [JAHO B BHJE pPacTBOpa C ONPEACIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIMH BEILIECTBA B
pacTBOpE, AOJH BBIXO/A MPOIYKTA PEAKLIUH OT TEOPETHUECKU BO3ZMOMKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3€d MpU  U3YYEHUH  OOmeHd U
HEOpraHn4eckoi xuMuu B 11 Kilacce OoCcymIecTBIISETCS Yepe3 MCIOJIb30BAaHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, MepruoIunIHOCTb, HAOIIOIEHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJEIb, MOAEITUPOBAHUE.

®dusuKa: MaTepusi, MUKPOMHP, MAaKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PaIMOAKTUBHOCTh, MOJICKYJIa, SHEPI€TUUECKUN YPOBEHB, BEMIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, HUACATBbHBIA Ta3, (U3UUECKUe
BEJIMYMHBI, €AUHULIBI U3MEPEHNUS, CKOPOCTh, SJHEPTHUsI, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, Meradou3M, MaKpo- U
MHUKPOIJIEMEHTBI, OCJIKH, KUPBI, YIJIEBOAbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pecypchl.

TexHonorusi: XUMU4YeCKass MPOMBIIUIEHHOCTh, METAJUTYPIrusi, CTPOUTEIbHbIEC
MaTepHabl, CEIbCKOXO35MCTBEHHOE MPOU3BOACTBO, MHILEBAS] MPOMBIIUIEHHOCTb,
dbapmarieBTHUYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKI[MOHHBIX MATEPHUAJTIOB, AJIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUs BBIIEICHBI CJICAYIONIME COCTaBISAIONIME: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHSATBIMA B OOIIECTBE TMpaBWIAMM W HOPMaMu TOBEACHHUS; HalU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
0o0yyJaromuxcsi B mpoliecce peain3aiui o0pa3oBaTeIbHON AeSTEIbHOCTH.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

MPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOUM TBOPUECKOM JCATEIBLHOCTH MPH CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U O3HABATENIbHBIX 33/1a4, BHIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTHKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS S

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUTMTEIBHBIX ~ HAOJMIOJCHUN, KPOIOTJIMBBIX  JIKCIICPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpECa U NMMO3HABATEIBHBIX MOTUBOB B IMOJYYEHUH U OCJIEAYIOIIEM aHAIU3E
uH(OpPMAIIMH O MEPEIOBLIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUH;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3AHHBIC C XUMUYECKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJAEHUE U TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS TOCIEACTBUIN
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

MOHUMaHUSl IEHHOCTEH 310poBOro u 0Oe3omacHoro obpasza IKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY H
TICUXHYECKOMY 3JI0POBBIO;

coOJroieHUsT TMpaBWil 0e30MacHOro OOpallleHHs C BeElIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATEIHHOCTH;

MOHWMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHIYAIPHOTO W  KOJJIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOIINX 3J0OPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN M HENMPUATHS BPEAHBIX NPUBBIYEK (yHOTpEOJICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4eOHO-HMCCIICOBATEIBCKON
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJIAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B PEIICHWH TNPAKTUYECKUX 3aaad
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO MPOGECcCUuil pa3iIudyHoOro poja, B TOM
YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHHH 110 XUMUHU;

YBOXEHUS K TPYY, JIOJSAM TPYy/la U PE3yJIbTaTaM TPYIOBOU JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccuu W pean3aluu COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHW K XMMHH, HHTEPECOB U
noTpedHOCTEN 0011eCTBA;

6) 3K0JI0rH4ecKOro BOCITUTAHUSI:

AKOJIOTHYECKH 11€JI€CO00PA3HOr0 OTHOIIEHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAHUS TJIO00ATBHOTO XapakKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIbl;

OCO3HAHMS HEOOXOJUMOCTH WCIIOJIb30BAaHUS JOCTHKEHUW XUMHUU JUIS
pENICHHS] BOMPOCOB PAIIMOHAIBLHOTO IPUPOIONOIb30BAHUS;



AKTUBHOIO HENpPUATUS JIEUCTBHUM, NPUHOCALIMX BpEJ  OKpYKarouleu
NPUPOAHON Cpelie, YMEHUS MPOrHO3UPOBATH HEOJArOMPUSTHBIE KOJIOTHYECKUE
NOCJIECTBYS PEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT HX;

HAJIMYUS PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa JesITENbHOCTH HKOJIOTMYECKOM HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOUN
IOpaKTHKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJIOTUHU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
U OOIIECTBEHHOM MPAKTHUKY;

NOHMMaHUSl CHeUM(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiu B
(GbopMHUpPOBaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LIETOCTHOrO
NpEe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XUMHUU Il COBPEMEHHOM
LUUBUIN3ALNN: B €€ TYMaHHUCTHYECKON HAIPABIEHHOCTH U BaYKHOM POJIU B CO3aHUU
HOBOM ©0a3bl MaTepHANbHOM KyJbTYpbl, B PpEUIEHUU IJOOANbHBIX MPOOIeEM
YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUM MEAMIIMHBI, 0OECIEYEHHH YCIOBUUI
YCIIELTHOTO TPY/AA U KOJIOTUYECKH KOM(OPTHOM KU3HU KaXA0r0 4jeHa 0OIIecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: TIIOHMMAHHA CYIIHOCTH METOOB
NO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHbIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJlydaeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIXKAIOIIEr0o MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS Jie/laTh 00OOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHBIX (pJaKTOB U UMEIOIIUXCS JJAHHBIX C LEIbIO MOIYYECHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKHUE 3HAHMS IS
pelIeHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIHAX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HEMPEPbIBHOMY  OOpa30BaHUIO U
caMo0O0Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUA MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3fiuyHbIX chepax nmpodhecCuOHATbHOM
NEATENbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3ysibTaTbl OCBOCHHSI MPOrPpaMMbl 10 XMMHM Ha YPOBHE
CpelHero o0111ero o0pa3zoBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopmMupoBaHus MHPOBO33PEHUS o0yyaroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE TMOHSTHUS, OTPAKAIOIIUE
[[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHeuuuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBIICHUE,
IpoIIecC, CUCTeMa, Hay4YHbIA (PaKkT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJIbHbIC yueOHbIe NEeUCTBUA (TMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH U COITUATHLHON KOMIIETEHITMN 00y4YarOInXCs;
CITIOCOOHOCTH 00y4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMANIBHOM MIPaKTHKE.

MeranpeaMeTHple pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETrYyISTUBHBIMU
JIEUCTBUSAMU.

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIOrHYecKue JeicTBUS:

CaMOCTOATETLHO  (OPMYNHpPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeATh ILEIN JCSITEIbHOCTH, 33aJlaBasg IMapamMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LESMU;

VCIIOJIb30BAaTh IMPH OCBOCHUM 3HAHUU MPUEMBI JOTMUYECKOTO MBIIIJICHUS
BBIJICTIATh XAPAKTEPHBIC NMPU3HAKU MOHSITUA U YCTAHABIMBATh MX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS IS OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHUI;

BBIOWpAaTh OCHOBAaHUS W KPHUTEPUH I KIacCHU(PHKAIMKA BEMIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXICHUS (MHAYKTUBHbBIC, JCHYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIFOUCHUS;

MIPUMEHATh B MPOIECCE MO3HAHUS HUCTOJb3YEMbIE B XUMHU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBLIBATH MOACIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) JIEMEHTa, XuMU4yeckas (popmyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU pelIeHUH Y4eOHBIX I03HABATEIbHBIX M MPAKTHUYECKUX 3a7a4, MPUMCHSTH



HA3BaHHbBIC MOJICIbHBIE TIPEJACTABIICHUS sl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJAJ€Th OCHOBAMHU METOJOB HAYYHOrO MO3HAHMUS BEIIECTB MU XUMHUYECKUX
peaKIuu;

dbopMyIHpOBaTh 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIH30BaATh MMOCTABICHHBIC
U CaMOCTOSITENhHO C(HOPMYITUPOBAHHBIE BOIPOCH B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUSA
YUYCHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3MPOBATH €ro pe3yibTar, (HopMyaupoBaTh
0000111eHHS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIaHHON paboTe;

NpHOOpETaTh OMBIT YYEHUYECKONW HCCIIEeNOBATEIbCKOW W MPOEKTHOU
NESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB
MO3HAHMUSL.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B Pa3JIMYHBIX HCTOYHMKAX UHopManuu (Hay4dHO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COAEpKaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
peACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEUYNBOCTH;

dbopMyIHpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METObI MPHU MOUCKE U
orbope wmHbOpPMAIIUKM, HEOOXOAUMOW IS BBINOJHEHHS YYSOHBIX 3aaad
ONPEAEIIEHHOrO THUIIA;

npuoOperaTh OIBIT HCHOIb30BaHUSA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHbBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOWpATh  ONTUMAIBHYIO  (OPMY  TIPEICTABIICHUS
uH(popmalu (Cxembl, rpaduKH, JTUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uHboOpMaIeil: MPUMEHATh MEXMpeaMeTHble ((hU3ndecKue U MaTeMaTUYECKHe)
3HAaKH U CUMBOJIBI, POpMYJIbl, aO0OpEeBUATYPbI, HOMEHKIATYPY;

HCITOJIb30BAaTb 3HAKOBO-CUMBOJMYCCKUEC CPEACTBA HAI'TIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOM TEMbI B X0JI€ IUaIora u/uiu
JMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEIITIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHCHUS TIPEIJIOKESHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMEN pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BBIOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO UCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluil y4eOHOrO MPOeKTa, U (GOPMYITUPOBATH BHIBOBI
0 pe3yJibTaTaM NPOBEIEHHBIX UCCIENOBAHUNA MYTEM COrJacoOBaHUS MO3ULUHN B
X0/1e 00CYXJIeHHsI © 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHUBeEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESTENbHOCTh, ONpeaensis €€ LelM W 3aJadd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJrOpUTM JEHCTBUH IIpH
BBIMIOJIHEHUN YYE€OHBIX M MCCIEIOBATENbCKUX 3aJad, BbIOWpaTh Haubosee
3¢ (eKTUBHBIA croco0 HX peueHuss ¢ YYETOM TNOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKHUX PEAKLIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATENbHOCTH Ha OCHOBE CaMOaHaIM3a U
CaMOOLICHKH.

HNPEIAMETHBIE PE3YJIBTATBI

IIpenMeTHbIE pe3ynbTaThl OCBOCHUS IPOrpaMMbl 110 XUMUU Ha YriyOJIEHHOM
YPOBHE Ha YPOBHE CPETHET0 00IIero 00pa3oBaHMUs BKIOYAIOT CHEU(DHICCKHE IS
y4eOHOro npeamera «XrUMHUs HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI ACUCTBUM 10
OCBOCHMIO, UHTEPIPETALMHN U NPeoOpa3oBaHUIO 3HAHHUM, BUJbI JIEATEIBHOCTH IO
NOJIYYEHUI0 HOBOIO 3HAHUS M NPUMEHEHUIO 3HAaHUM B PA3NIMYHBIX YYEOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C XUMHEW. B
OporpaMMe MO0 XHWMHUHM TNPEIMETHBbIE Ppe3yJbTaTbl MPENCTaBICHbl IO ToAam
U3Y4YCHHUS.

10 KUIACC

[IpeamerHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJid B 00€CTEYCHUU YCTONUYMBOTO
Pa3BUTHS YEIOBEUYECTBA B PEIICHUHU MPOOJIEM IKOJIOTMUECKON, SHEPTEeTHUECKONU U
MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEAHIIMHBI, CO3JAaHUU HOBBIX MaTEPUAJIOB,



HOBBIX UCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
OPUPOJONONb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIEH KyJIbTYpbl
YeJI0BEKa, a TAKXKE IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY 370POBbIO
Y IPUPOJHOM Cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIUE IMOHATHA — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAsS
oboyouka aroma, S-, P-, O-aromHBIe OpOWTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMma, TUOpUau3aIusi AaTOMHBIX oOpOuTanel, UWOH, MOJeKya,
BaJICHTHOCTb, JIEKTPOOTPUIATENBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIepOAHbIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaudkai, CTPYKTypHble (opmynsl (pa3BEpHYTHIC, COKpaIIEHHbIC,
CKEJIETHBIE), M30MEpHUs CTPYKTYpHass M NPOCTPAHCTBEHHAsl (TeoMeTpuyeckKas,
ONTUYECKAsi), H30MEpbl, TI'OMOJIOTMUECKUN Psii, TOMOJOIH, YIJIEBOIOPOAbI,
KHCIIOPOJ- M a30TCOAEpPKAIMEe OpPraHNYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEOWHEHUS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akoH J[. M. MeHneneeBa, Teopuss CTPOECHHS OpPraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHECHHUS
U TIPEBpallCHUs] DSHEPIMM IIPU XUMUYECKHX pEaKlUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JEXKAllUEe B OCHOBE
NOHUMAaHUS! IPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SABJICHUI; IPEACTABICHUS O
MEXaHU3Max XUMHUYECKUX PEAKLUUH, TEPMOJMHAMUYECKMX W KHHETUYECKUX
3aKOHOMEPHOCTSX UX NMPOTEKAHUs, O B3aUMHOM BIIMSIHUM aTOMOB U I'PYIII aTOMOB B
MoJIeKyJaxX (MHIYKTUBHBIA M Me30MepHbId 3ddexToi, opueHtantsl | u |l pona);
(akToNOru4YecKkue CBEIECHUSI O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30IacHOM
UCMOJIb30BAaHUM BAXXHEMIIUX OPraHMYECKUX BELIECTB B OBITY M NPAaKTHUYECKOM
JEATENbHOCTH YEJI0BEKa, OOUIMX HAyYHBIX IPUHIMIAX XUMHUYECKOr 0 MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METaHOJIA, IEpEepPadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTE€pHbIE MPU3HAKK TMOHSITHUH,
YCTAHABJIMBATh MX B3aHMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHUS NpPHU
OIMCAHNHU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYK) CHMBOJIMKY JUISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKLUHMA U PACKPBIBATH UX CYLUIHOCTb:
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLIMH  IOCPEICTBOM  COCTAaBJICHUS
AJIIEKTPOHHOro OajaHca JTUX pEakUUil, peakiuii HOHHOro oOMeHa MyTEM
COCTAaBJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHHIA;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
peACTaBUTENIC OpPraHMYECKUX BEUIECTB (3TWIIEH, alleTWIEH, TONYOJ], TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MaJTbMUTUHOBASI KUCJIOTHI,
[JIMIIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U3OIPEH, XJIOPOMIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHHE, PU3UUECKHE
U XUMUYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIIKAHOB, aJIKEHOB, aJIKa/IUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AlbJAETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U aAMUHOB,
AMUHOKHUCJIOT, O€NnKOB, YIJIEBOJOB  (MOHO-, JM- M  MOJHACAXAPHUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUi C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KPaTHOCTH U THIIa KOBAJIEHTHOM CBS3M (G- U TM-CBS3H), B3AUMHOI'O BIUSHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CBIpbs (He(PTh, MPUPOAHBIN T'a3, YTOhb), CIIOCOOBI €ro NepepadboTKu U MPAKTUIECKOE
IpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIIQJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, SKCIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHITH OCHOBHBIE OTIEPAllH MBICITUTEIbHON
JIESTENHbHOCTH — aHAIW3 W CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHCTEMAaTHU3aIHIo,



BBISIBJICHHE TIPUYMHHO-CIICJICTBEHHBIX CBS3€H — JUISI U3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHUII: BBIABIATH B3aUMOCBS3b XUMUUYECKUX 3HAHUU C
NOHATUSMU U TIPEACTABICHUSMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIf
Oosee OCO3HAHHOTO MOHMMAHHUSA CYIIHOCTH MaTepUATbHOIO EIMHCTBA MHpA,
UCMOJIb30BaTh CUCTEMHbIEC 3HAHUS 10 OPraHMYECKOHM XMMHMU JJIsi OOBSCHEHUS U
IPOTHO3UPOBAHUS ABJICHUH, UIMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(hOpMUPOBAHHOCTh YMEHUM: IPOBOIUTH PACUETHI IO XUMUUECKUM (OopMyiaM
M YpaBHEHUSM XUMHUYECKUX pPEaKIUi C HCIOIb30BaHHEM (U3NYSCKUX BEITHMUUH
(Macca, 00BEM ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C
KOJINYECTBEHHONW CTOPOHBI: PacyE€Thl MO HAXOXKIACHHUIO XUMHUYECKOU (POpMyIIbl
BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, INIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATh, AHAJIU3UPOBATh U OLIEHUBATh
C TMO3UIMH  SKOJIOTMYECKOW  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
POU3BOACTBEHHOM EATEIHHOCTH Y€JI0BEKa, CBSI3aHHOMN ¢ TIepepabOTKOM BELIECTB,
UCIOJIb30BaTh MOJIYYEHHbIE 3HAHUSA JJI IPUHATUS TPAMOTHBIX PEIIEHU npoliem
B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

chOpMUPOBAHHOCTh YMEHHUI: CAaMOCTOSITENFHO IUIAHUPOBATh W TMPOBOIUTH
XUMHYECKUN SKCTIEPUMEHT (TONyYeHHEe W U3YYCHHE CBOWCTB OPTraHUYECKUX
BEIIECTB, KA4YECTBEHHbIC PEAKIUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB H
KHCJIOPOJCOJAEPKAIIMX OPraHWYECKUX BEIIECTB, PELIECHUE HKCIEPUMEHTAIbHBIX
3aJa4 MO PAacClO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIMIOACHHEM IPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBaMU M J1A0OpATOPHBIM 00OpPYJOBAaHUEM,
(GopMynupoBaTh L€db HUCCIENOBaHMs, MPEACTABIATh B pa3IuyHONU (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LENSIX COXPAaHEHUS CBOErO 3/I0pOBBS, OKpYKaroLIeH
IPUPOTHON CPeNbl U JOCTHKEHHS €€ YyCTOWYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOT'O JIEHCTBUS Ha >KUBBIC OPTraHU3MBbI
OIpeneNEHHBIX OPraHNYECKUX BELIECTB, MOHMUMast cMbIci rokazarens [1J1K;

aHAJIM3UPOBATh L1€1€cO00Pa3HOCTh MPUMEHEHUS OPraHMYECKHUX BELECTB B
IPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOJB34;

chOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH II€JICHANPABICHHBIA TOHCK
XUMHYECKON MH(POpPMALMHU B PA3IIMUHBIX UCTOYHHUKAX (HayuyHas U yueOHO-Hay4Has
JAUTEpaTypa, CpeacTBa MaccoBoi nHpopmaiuu, MHTepHeT u apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMHUUECKYIO HH(OpMaILIKIO, TiepepadbaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHU C IMOCTABJIEHHON Y4eOHOMU 3a1auei.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poju B 00€CIEeYEeHUU YCTOWYHUBOTO
pa3BUTHUS, B pEUIEHUU NPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUY MHPOBO33PEHHUS W OOIIEH KyJbTypbl YEIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraoIINe MOHATHS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIHI,
AJIGKTPOHHAsT 000JIOYKa aroma, S-, P-, d-aToMHBIE OpOWTANIHM, OCHOBHOEC U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAasE PEIETKA, XUMHYECKAs pPEaKius, pacTBOpP, DSICKTPOJIUTHI,
HE3JICKTPOJIUThI, JJEKTPOJUTHYECKAS JIUCCOLIMALMS, CTENEHb JAUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMHYECKOW PEAKLINH, CKOPOCTh XUMHUECKOW PEAaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHU, MUPOBO33PECHUECKHE 3HAHUS, JISKAINE B OCHOBE MTOHUMAHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUSI O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YpPOBHSX;
MPEACTABICHUS. O MEXAaHM3MaX XUMWYECKHX PEaKIHi, TEPMOAUHAMUYECKHUX U
KMHETHYECKNX 3aKOHOMEPHOCTSX HMX NPOTEKAHUSA, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJIOIMYECKHE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOJIb30BAHUH Ba)KHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKON MEATETLHOCTH YEIOBEKa, OOIIMX HAYIHBIX
MPUHIMIIAX XUMHUYECKOTO IMTPOU3BOCTBA;

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHATUSA MPHU
ONMCAaHUY HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUM;



c(hOpMHPOBAHHOCTh YMEHHS MCIOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
cocTtaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HoMmeHknarypy (IJUPAC) u TpuBHnanbHble Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
10 UX COCTaBY, XUMUUECKHUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeUIeCTB, TEIIOBOMY 3(PQeKTy peakin, U3MEHEHHUIO CTereHen
OKHUCJIEHHMSI JJIEMEHTOB, OOpAaTHMOCTH, YYAaCTHIO KaTajau3aropa W Jpyrue);
CaMOCTOSITEJILHO BBIOMpaTh OCHOBAaHHUA W KPUTEPUM I KiaccU(UKaUU
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEaKIU;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOIMYECKOro 3akona Jl.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHUMHYECKHX JJEMEHTOB II€PBOr0O—YETBEPTOrO IEPHUOIOB
[Tepunonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XMUMHYECKHUX AJIEMEHTOB U HX
coenvMHeHnrd 1o nepuogaM wu rpynnaMm [lepunomnueckoin cucremsr [, H.
MeHnpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX
ANIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh yYMEHUW: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh  CYHIHOCTb: OKHCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aJIFIOMUHUS);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHYECKHUX peaKlui ¢ y4y€TOM HX HHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOIO PABHOBECHS 1101 BIHSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XHUMHUYECKHE PpEaKIIUu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0le Hay4yHble MPUHLMIBI XUMUYECKHX TPOU3BOJCTB; LI€I€CO00pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIICHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS PUMEHSATh 3TU 3HAHUS MPU SKCIIEPUMEHTAILHOM HCCIIEA0OBAHNUN BEILIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHMSI BBISBJISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUN «MaccoBasi JOJs BELECTBA B PACTBOPE» U «MOJIApHAsT KOHLEHTPALIU»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3Ha4Y€HUs BOAOPOJIHOIO MOKa3aTessi pacTBOPOB KHUCIOT M HIEJNOYEH ¢
U3BECTHOM CTENEHbIO JUCCOLMAalM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTA PEaKLUH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT NMpUMeECH); 10U BBIXO/IAa MPOAYKTA PEaKIMK; 00bEMHBIX OTHOIIEHUH ra3oB;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBAaTh U IPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBEICHUE  pEaKIUid  HOHHOrO0  OOMEHa,
NOJTBEPKACHUE KAUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONpPEEICHUE
Cpelbl PACTBOPOB BEIIECTB C IIOMOIIBIO HMHJIUKATOPOB, W3yYEHHUE BIIUSHUS
pa3ianuHbIX  (AKTOPOB Ha  CKOPOCTh  XUMHUYECKOM  PEAKIUH, PpELICHHE
JKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Meramel» u  «Hemeramasl») ¢
coOJII0IeHuEM TpaBUil O€30MacHOro OOpallleHHs C BEIIECTBAMU U JaOOpaTOPHBIM
obopyioBaHuEM, (POPMYIMPOBATH LIE€TIb UCCIEA0BAHNUS, IPEACTABIIATH B Pa3INYHON
dopme  pe3ynpTaThl  3KCHEPUMEHTa, AaHAJW3UpPOBAaThb M  OLEHUBAaTh  MX
JIOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTb YMEHHUI: COOJIIOIaTh MpaBuUia MOJIb30BAHUSI XUMUYECKOM
nocynod u jabopaTopHbIM 00OpymOBaHHEM, OOpalleHHs C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHYCCKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B LEJSIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXEHHMS €€ YCTOMYMBOI'O Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopmanun, UHTEpHET U ApyTHE), KPUTHUESCKU
aHAJTM3UPOBATH XUMUYECKYIO HH(DOpMaIIUIO, iepepadaThiBaTh €€ U UCIIOIH30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4ei.
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3.2 keToHbl. KapOboHoBbie kKucnoThl. ClioKHBIC 21 htts://m.edsoo.ru/d69df650
s¢upsL. XKupsi
bu6nuoreka [IOK
33 YTIeBOAH o https://m.eds00.ru/d69df650
Hroro no pazueny 41
Pa3nea 4. Asorcoaepakaniue opraHn4yecKue coeJuHeHUs1
bu6nuoreka [IOK
4.1 AmuHbI. AMUHOKHUCITTOTHI. benku 12 httos://m.eds00.ru/d69df650
Hroro no pazueny 12
Paznen 5. BoicokoMOJIeKyJJISIpHBbIE COeIMHEHUS
5.1 BrICOKOMOIIEKYISIPHBIE COEUHEHUS 6 bubmmorexa LIOK
' YIp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB H TeM nudpoBbIie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMporpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
CrpocHue aroMa. Ileproauaeckuii 3aK0H
1.1 HTI'I[)e HOJIHYCCKast CHIZTe;a XHUMUYCCKHX 9 bubmorexa OK
' PHOA https://m.edsoo.ru/2dd57f24
aneMeHTOB [l. 1. Menneneena
12 Crpoenue BeniectBa. MHOroo6pasue 11 1 bu6nmoreka [IOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITICCRHIE peariiui https://m.edso00.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bu6moreka [IOK
2.1 H 1 1
CMETaLITH 3 3 https://m.edso0.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
CTaIIH https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 94
Pa3nen 3. XuMus u :XKu3Hb
31 Metoapl o3HAHUSI B XUMUH. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

B. B. EPEMUH, H. E. KY3bMEHKO, B. 1. TEPEHMH, A. A. IPO3/IOB, B. B.

JIYVHUH Xwuwmus, 10 knacc yrinyoneHHbIi ypoBenb. M3a. [IpocBemnienne

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






