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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (elnepalibHOM  00pazoBaTeNbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenonaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3zBuTusi Bocniutanus B Poccuiickoit denepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSAX JIU(PEpeHIIMPOBAHHOTO, MPOPUIBHOTO OOYYEHHUs, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJBI,
HEOOXOAUMYIO /ISl afanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TakKe Ui MPOJOJKeHHs OOydeHHus B OpraHu3anusx mpodeccuoHambHOro o0Opa3oBaHHs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€/, COAepkKaHUs, pe3yIbTaTOB 00yUeHUs U TPEOOBAaHUHN K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
POrpaMMOii 0 XUMUHU (YHKITUH:

o UH(POPMALIMOHHO-METOIMUECKAs!, pean3ans KOTOpoil 00ecreuynBaeT moTydeHue
IIPEJICTaBICHUS O LIEJSAX, COJAEp)KaHUM, OOIIel cTpaTeruu oOydeHus, BOCIIUTAHUS U Pa3BUTHUS
00y4aroIuxcsi CpeICTBAMHU MPEIMETa, H3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQIIIS;

o OpraHM3alMOHHO-IUIAHUPYIOIas, KOTOpas IpEeayCMaTpUBaeT  OIpe/EICHHE:
MNPUHIIUIIOB CTPYKTYPUPOBAHMUSI M TOCJIEIOBATEIILHOCTH HM3y4eHHUs y4yeOHOro marepuana,
KOJIMYECTBEHHBIX ¥ KA4YeCTBEHHBIX €ro XapaKTePHCTUK; TOAXOIO0B K (OPMHUPOBAHUIO
coJiepKaTelbHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHBIX JOCTIKEHUM oOyJaromuxcs B
paMKax UTOrOBOM aTTecTaluy B popMe eIMHOT0 roCyAapCTBEHHOTO 3K3aMeHa 110 XUMHUHU.

[Tporpamma a5t yriyGi€HHOTO N3yUEHUS] XUMHH:

o YCTaHABJIMBAaE€T WHBAPUAHTHOE IIPEJIMETHOE COJep’KaHue, 00sA3aTeabHOE JUIs
M3Y4YEeHHSd B paMKaxXx OTAENbHbIX Npoduied, MNpeaycMaTpUBaeT paclpelneieHue |
CTPYKTYPHUPOBAHHUE €ro MO KJaccaM, OCHOBHBIM COJiepKaTeIbHBIM JTMHUAM/pa3iesaM Kypca;

o TaéT MpPUMEpPHOE pachpesesieHne y4eOHOro BPEMEHH, PEKOMEHIYEMOTO [
U3YYEHHUS OT/EIbHBIX TEM;

o npejiaraeT IpUMEpHYI0 MOCIEe0BATENIbHOCTh U3YUYEeHUsI yUeOHOro mMarepuaia
y4€TOM JIOTUKH OCTPOECHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iHi;

o Ja€T METOAMYECKYI0 WHTEpIpeTaluio Iejield W 3aJad M3yueHus IpeaMera Ha
yriayOnEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEJHETO OOIIEro
o0pa3oBaHUs, COJAEPKATENPHOW XapaKTepUCTUKHU IUIAHUPYEMBIX pPe3yJlbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOW TPOrpaMMbl cpeaHero oOmero oOpa3oBaHusl (JTMYHOCTHBIX,
METaIpeIMETHBIX, MIPEIMETHBIX), a TAKXKE C YUETOM OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHBIX
JIEHCTBUI 00y4aromIerocsi 0 OCBOSHUIO COACPIKaHUS MPEIMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHU IPEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUHM Ha YpOBHE OCHOBHOTO o00miero obOpasoBaHus. 3a
npefenaMy  YCTaHOBJIGHHOM MporpaMMod IO XUMHUHM — 00s3aTeNbHONW  (MHBapUaHTHOM)
COCTaBJISIIOLIEH collep:kaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsl BO3MOKHOCTh BBIOOpA €ro
BapHUaTUBHON COCTaBIIAIONIEH, KOTOpas JOJKHA OIPEENIATHCS B COOTBETCTBUU C HAIPaBJICHUEM
KOHKPETHOT0 Mpoduis o0yueHus.



B coorBerctBUM ¢ KoHuentyanpHbIMH mnojioxeHusMu PI'OC COO o Ha3HaueHUU
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUIeHHS Ha
YPOBHE CpEIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIIyOJEHHOTO M3y4YECHHUs HalpaBJieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHHUE IIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOleHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO IMOIydeHUs
XUMHYECKOro 00pa3oBaHus B opraHu3alusax rnpodeccuonanbHoro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHEro OOIIer0 OO0pa30BaHUSA W3YYEHUE IpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXK€ Ha PEIICHUE 3a/1a4 BOCIIUTAHUS M COLIMATIBHOTO PAa3BUTUS 00yYarOIINXCS,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUI, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyaa u  00OOMIEHHBIX CHOCOOOB  JIEATENIFHOCTH, HMMEIOIMX  MEXKIUCIUIUTHHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBmsitoliuMu  nipeMera «XUMHUS» Ha YpPOBHE YIIyOJIEHHOrO H3Y4YEHUS SBISIOTCA
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJEpPKAHUS ITHX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nE€HHOrO ypOBHEM U3yUEHUS MPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO HM3yuYeHUs MpeAMeTa. JTa CHCTeMa 3HAaHUM MOJydaeT OMpeesiéHHOE TEeOPEeTUUYECKOoe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COCJAMHEHUN HA OCHOBE PACIIMPEHUS M YriyOJeHHs MPEACTaBICHUN O CTPOSCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cuCTeMbl XUMHYECKMX  JJIEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b 0OBACHIETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKH 3peHUs MeXaHU3MOB €€ oOpa3oBaHus. l3ydyeHue THUIOB peakuMid JOMOJHAETCS
(GbopMUpPOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAX U AEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMYeckod XMMHMM IPU PACCMOTPEHHUU pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYpCOB XUMHH YIIIYOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapakTep JONOJHEHUH K 00Iel cucTeMe MpeIMEeTHbIX 3HaHUI) OKa3bIBalOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UUECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Cilydae aKIEHT OylIeT clielaH Ha OOIIHOCTh METOOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M HSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSCHUH BEILIECTB U APYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHMKO-OMOIOTHYECKOT0 Ppoduis
OoJbIINI yACTbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTb /17151 60siee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOW OpraHU3aluy KIETKH Kak
OMOJOTUYECKOH CHUCTEMBbI, B COCTaB KOTOPOW BXOJST, K MpPUMEpPY, TaKue CTPYKTYpHbIE



KOMIIOHEHTBI, KaK JTUMUABI, OCJKH, YIIIeBOABI, HYKICHMHOBbIE KHUCIOTHI U npyrue. [Ipu stom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEW OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CJIy’KaT OCHOBOM JUISI M3YYEHHS CYIIHOCTH MPOLIECCOB (POTOCHHTE3a, IbIXaHHs, TUILEBAPEHUSI.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHHUS U OIbITA MPAKTUUECKOTO MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUe MpeaMeTa
«XuMus» Ha yYriayOia€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Y4eOHBIMU
peAMETaMH, BXOSAIIMMU B COCTaB MPEAMETHBIX obJiacTel «EcTecTBEeHHO-HAYyUYHBIE MPEIMEThI»,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn yuyeOHOro mpenmera «XUMUS» Ha YriyOJEHHOM ypOBHE TaKkkKe, Kak Ha

YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
MEPBOCTENICHHONW 3HAYMMOCTH SIBISIETCS (DOPMHUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIACTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IPAKTUYECKON JE€ATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PerieHue 3Toil 3ajaun Ha yriayOlEHHOM YpOBHE M3y4YEHUS
IpeAMETa MPEIO0JIAracT pean3aluio TaKuX LeeH, KaK:
(dopMHpOBaHUE TIPEACTABICHUI: O MaTEpUAIBHOM EAMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJICHMM MPUPOJbI, O MECTE€ XMMHUHU B CHUCTEME ECTECTBEHHBIX HayK U €€
BeJyllell poju B 00ECIEUEHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUU IpodiieM
9KOJIOTHYECKOM, SHEPreTUYeCKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3IaHUN
HOBBIX MAaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIHMOHAIHLHOTO
MIPUPOIOTIONIB30BaHMs, B (POPMUPOBAHUHI MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;
OCBOEHHE CHCTEMbl 3HAHUH, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHSATUH, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
MIPEACTABJICHUI O CTPOCHUM BEILIECTBA HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKaHUs
XUMHUYECKUX PEaAKIMi, 0 XMMUYECKOM PAaBHOBECHM, PACTBOpPaxX M JHMCIEPCHBIX CHUCTEMax, 00
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

dopMupoBaHHe Yy O0OYyYarOImIMXCS OCO3HAHHOI'O IOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSACHEHHS KIIIOYEBBIX HJACH W MPOOJIEM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS! WM TPOTHOZMPOBAHMS SBIICHUH, HMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHs MPOOJIeM, CBSI3aHHBIX ¢ XUMHUEH, MPOTrHO3UPOBAHMSI, aHATIN3a U OIIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TMOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JESITEIbHOCTH 4EJOBEKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKO BELIEeCTB;
yriyOJieHue MPeACTaBICHUN O HAyYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX I MIPUOOpPETEHUS
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHEHHUS XUMHYECKUX SIBIICHUW, MMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOM JAESITEIBHOCTU U TOBCEAHEBHOM KU3HU.

B murane peanuzaruu nepBooYEpeIHBIX BOCITUTATENBHBIX U PA3BUBAIOIMINX (DYHKIUH 11ETOCTHON
CUCTEMBI CpelHero o0miero o0Opa3oBaHus MpU W3YYECHUU TMpeaMeTa «XUMHS» Ha yriIyOIEHHOM
YPOBHE 0CO0YIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKHUE IEJIU U 3a/1a4H, KaK:

BOCIIHTaHHE YOESXKIEHHOCTH B MO3HABAEMOCTH SIBICHUU TMPUPOIBI, YBAXKEHHS K TMpOIECcCY
TBOPYECTBA B 0OJIACTH TEOPETUYECKUX U MPUKIAJHBIX UCCIECTOBAHUHN B XUMHUH, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3BUTHE MOTHBAllMM K OOYYEHHIO M TO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTEIIEKTYATbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
oOydaromuxcsi, (OPMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO U
HENPEePHIBHOMY 00pa30BaHUIO KAaK YCIOBHIO YCHENIHON MpodeCCHOHAIbHOW M OOIIECTBEHHOMN
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 370POBbI0 M MOTPEOHOCTH B 370POBOM
o0pa3e )XHU3HU;



(dbopMHpOBaHHE YMEHHUI U HABBIKOB PA3yMHOTO MPHUPOIOTIONIE30BAHMS, PA3BUTHE SKOIOTUIECKOM
KYJIbTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TI0IE3HOM IKOJIOTMUECKOM 1eATeIbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3Y4YEHUS XHMUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obOpaszoBanwus, coctaBiseT 204 ygacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

COJAEP/KAHUE OBYYEHUA
10 KUIIACC

OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COCTUHEHUIH.

ONEKTPOHHOE CTPOEHUE aroMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMU4eckas CBSI3b B OPraHMYECKUX COCTUHEHHSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIbI IepeKpbIBaHUS aTOMHBIX OpOHTanel, G- 1
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHass cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKylax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crTpoeHus opraHuueckux coeaunHeHuid A.M. bBytnepoBa u coBpeMeHHBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHU4YECKUX COEAUHEHUN.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PGEKTHl B MOJIEKYJIaX OpPraHMYECKUX COCAMHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHU4eCcKUX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KjIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonorudeckuii psig ankaHoB, oOmias Gopmyrina, HOMEHKIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHIM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYEeCKHE CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUPOBaHMUS,
UMKIW3alUU, TUPOJU3a, KpekuHra, ropeHus. llperncraBmeHne o MexaHU3ME peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[uxmoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LMKIIOTICHTAaH,
LUKJIOTeKCaH ) [UKI0anKkaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxensl. ['oMonoruyeckuil psiji aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT AJKEHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, 6- U n-cBsa3u. CTpyKTYpHas U TeoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOICTBAa aJIKEHOB. XHWMHMYECKHE CBOWMCTBA: PEAKIHUH MPHUCOCAMHEHUS, 3aMEIICHUS B O-



MIOJIOKEHUE IIPU JBOWHOW CBS3M, NOJMMeEpHU3auuu U okucieHus. [IpaBmio MapkoBHHKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKeHOB.

Ankanuensl.  Knaccudpukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  AJIGKTPOHHOTO CTPOCHHUS M XHUMHYECKUX  CBOMCTB
conpsikEHHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI oTy4eHus ¥ MPUMEHEHUE aJIKaIueHOB.

Anxunbl. 'oMonornyeckuii psia aqakuHOB, o0mas (GopMyia, HOMEHKJIATypa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, AUMEpPU3allMu U TPUMEpHU3aluu, okuciaeHus. KucioTHble cBONWCTBA aIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peaknMy Ha TPOHHYIO cBs3b. CrocoOb
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoaopoas! (apeHsr). 'omonornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKUE CBOICTBa OEH30JIa M €ro IOMOJIOTOB: PEaKIUU
3aMenieHusl B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peakluu MPUCOEIUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIONMIEM IEHCTBHH 3aMECTHTEICH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuszamuss  ctupona. CrnocoObl  TOMy4YeHUS W NPUMEHEHHE  apOMaTHYeCKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsiable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOAHBIX YIJIEBOJOpPOIOB. Peaknuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wIEnouyd. BzaummopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMY4ecKHX COEOUHEHMSIX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX MPEBPALEHUIN: H3y4yeHUe
¢u3nueckux  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCHCTBHE aleTWJIEHAa C aMMHAa4HbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJAOpPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yronp», ¢ oOpa3uamMu IUIaCTMAacC, Kay4yKOB W DPE3UHBI, MOJIEIMPOBAHUE MOJEKYII
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
staHosa). ['oMonorudeckuii psis, odmias Gpopmyna, nsoMmepus, HOMEHKJIATypa U KiacCuDUKaIusl.
®u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CIMPTOB. BomopomHsle CBA3M MeEXay
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JleficTBHE 3TaHOIa U METaHOJAa Ha OpPraHM3M 4YeJIOBEeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUIECKUX
CBOICTB.



MHOroaroMHble CHUPTHI — STUJIEHTIIUKONb U TAULEpUH. PU3HUECKHEe U XUMHUYECKUE
CBOMCTBA: pEaKIMM 3aMELICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPIraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cnupThl. [IpeacraBienue o MexaHusme
peakuil Hyki1eopuIbHOTrO 3ameneHus. JlelictBue Ha opraHu3M yesnoBeka. CrocoObl MoydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOCTh (eHona. CrocoObl MOdydeHHs W MpUMEHEHHe QeHoa.
®enonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPyMIbl. ['OMOIIOTHYECKUE PSAIbl ANBJIETHIOB M KETOHOB, 00mas Qopmyina,
u30Mepuss M HOMeHKJaTypa. Pu3nyeckne CBOMCTBA albJACTUJIOB U KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJIbJICTUJOB W KETOHOB: peakuuu mnpucoeauHeHuss. OKUCICHUE aJbIETHUJIOB,
KayeCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OaHOOCHOBHBIE TpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust M HoMeHKiIarypa. (DPHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XWMHUYCCKHE CBOWMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUs ATCpUDUKANMH, PCAKIUU C
y4acTUEM YTIIEBOJOPOAHOrO pagukana. OcoOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCJIOT. [IpeacraBurenyt BBICIIUX KapOOHOBBIX KHCJIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxublie ¢upsl. ['oMmonoruueckuit psn, obmas Gopmyna, n3oMepus ¥ HOMEHKIATYpA.
Du3nYECcKne 1 XMMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOW U IEJTOYHOM Cpeie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA KUPOB: TUIPOJIHU3 B KUCIOH U
miesiouHoM cpene. OCOOEHHOCTH CBOMCTB KHPOB, COIEPKAIIMX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpbLT4 KaK COJIA BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIICE CHCTBHE.

OOmass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBoaoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. dorocuHTe3. XMMHYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Yy4acTHEM CIHPTOBBIX U  aJbJCTHIHON TPYII, CIOUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUe TIIOKO3bl, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTHU
opranm3ma. Jlucaxapuael: caxapo3a, MajabTO3a M JIAKTO3a. BocCcTaHaBIWBAWOIIHE U
HEBOCCTAaHABIIMBAIONIME aucaxapuabl. ['maponus aucaxapuaoB. HaxoxxaeHue B mpupone u
npumeHenue. [lomucaxapunbl: Kpaxmaj, TJIMKOTEH M Iesutrosio3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha U IeJUTtoyio3bl. (Pu3nueckre CBOMCTBAa Kpaxmajla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJU3, KaUeCTBEHHAs PEaKIus ¢ MOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHne d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyUEHHUs BELIECTB M WX IMPEBpAIICHUIH: paCTBOPUMOCTD
Pa3IMYHBIX CHOUPTOB B BOJIE, B3aUMOJEHCTBHE HSTaHOJA C HATPHEM, OKHCIEHHE STHUIOBOTO
CIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPHATIOB), KAYECTBEHHBIE PEaKIINU HA
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcunom meau(ll)), peakius rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TOKo3bl ¢ ruapokcunom menu(ll), BzanmopelicTBue kpaxmania ¢ HMOJOM, pEIICHUE



HKCIEPUMEHTANIBHBIX 3a/a4 10 TeMaM «CrupThl U (eHomb, «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3(hupbI».

A3oTcoaepxaniye opraHnyecKkne coeANHeHusl.

AMUHBI — OpraHuM4eckue TNpou3BOJIHBIE aMMuaka. Kiaccudukauus amMHHOB:
anrpaTUUecKue U apoMaTUYeCKHe; ePBUYHBIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYIL,
obmas (opMmyna, U3oMepus, HOMEHKIaTypa U (pusnuyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anrn(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWIMPOBAHUE, B3aUMOCHCTBUE NEPBUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHMS.

AHUIMH — OpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHUE TPYII aTOMOB B MoJjieKyje aHwiInHa. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE amu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  unszomepus. OThenbHbE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIKH, ajaHuH. Pu3nueckne CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOWCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHON CBsi3u. buonorndeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOJIU3
HENTHIOB.

benkn kak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHuYHas M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: pacTBOpEHUE
0enKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE peakIMM Ha OEJIKU, pelIeHue
HKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CpElIHsAs MoJjeKyispHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPHU3ALUs U TOJIMKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJMKapOOHATHI,
noJuaITHIeHTepedTanaT). Y Tunuzanuus u nepepaboTKa MIacTUKa.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHUECKHEe Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBlap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIAaCTMAacC, KaydyKoB, peEIIeHHE
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxnenne MonekynsspHOi (GopMysibl OpraHUYECKOro COeTMHEHUS 110 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSALIMX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIpHOW (OpMYIbl OpraHMYECKOro
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOJHBIX BEIECTB, YCTAHOBJIEHNUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJY4YEeHHS,
oTpezieNieHUe JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETHYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, TIPUHATHIX B OTJIEIbHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.



OO0mue ecTecTBEHHO-HAy4YHBIC TOHSATHUS: SIBICHUE, HAay4YHBIA (akT, THUIOTE3a, TEOpHs,
3aKOH, aHaJIM3, CHHTE3, KiIacCU(pUKaIus, HAOIIOACHUE, M3MEPEHHE, SKCIIEPHUMEHT, MOJIEINb,
MOJICTTUPOBAHUE.

®dwusmuka: marepus, aroM, 3JEKTPOH, NPOTOH, HEHTPOH, MOJEKYJIa, DHEPTeTHUYCCKUIH
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NYCCKUE BEITMYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranm3M, dKocucTema, omochepa, MeTabonmu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE TPOYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne OCHOBBI XMMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHHE 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMYECKUE YPOBHU U MOLYPOBHH. ATOMHBIE
opburanu. Kinaccudukarus XMMUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
DIIEKTPOHOB IO ATOMHBIM OpOHTAISIM. ODIJIEKTPOHHBIE KOH(PHUTYypalmud aTOMOB JIIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEITLHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHYECKUX dinemeHToB JI.H.
MengeneeBa. CBs3p nepuoOAMYECKOrO 3akoHa U llepuonnueckoil cuCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHMX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB IO IpyINIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /.M. Menneneesa.

XuMudeckas CBs3b. BHIBI XMMHYECKOW CBS3M: KOBaJCHTHAs, MOHHAS, METalandecKas.
MexaHu3mMbl 00pa30BaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JuInHA CBA3U. [IoaspHOCTH, HAIIPAaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHbIe
cBsa3u. Bogoponnas cBsA3b. MeXMONEKYISAPHBIE B3aUMOACUCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COECIUHEHHUH >JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coeauHeHMsAX. (CocTaB KOMIUIEKCHOTO — MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIbl KPUCTAJNIMYECKHUX
PEIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

ITonsiTne 0 nucnepcHbIX cucrteMax. MctuHHbIe pacTBOpSI. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHsSI KOHLIEHTpPAIMM PAacTBOPOB: MaccoBasl JI0Jisi BEIIeCTBA B
pacTBope, MOJISIpHAas ~ KOHLEHTpanus. HacellleHHble ¥ HEHaCBIEHHBIE  PaCTBOPHI,
pactBopuMoOcTh. Kpucramioruapars!.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHUX BEHIeCTB. TpHUBHAJIbHBIE Ha3BaHUS
OTJEIIBHBIX IIPEICTAaBUTEICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXpAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUs DHEPIUU IPU XUMHUYECKUX
peakusix. TemnoBble 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXxuMudyeckue ypaBHEHHUS.

CKOpOCTh XUMHYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (akTopoB. ['oMOreHHbIE
Y TeTeporeHHble peakuny. Katanns u kataau3aropsl.



ObparuMble W HeoOpaTMMble peakuuu. XUMHYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME HAa MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TEMIEpaTypa, JaBJICHUE U KOHLIEHTpAlMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnexTponutnyeckass aucconmanus. CunpHble H - cna0ble  37eKTposiuThl.  CTeneHp
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHAas, LIeNo4Has. BomopoaHsii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakium nonnoro ooMeHa.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIporecchl OKHCIEHUS M BOCCTaHOBJIEHHUS. BakHelline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 3JIeKTPOHHOTO OajaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3lIoKEHUE
NEepOKCHUa BOJOpOJa B MPUCYTCTBUU KaTaIM3aTOpa, MOJENH KPUCTALIMYECKUX PEHIETOK,
IPOBEICHUE pEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH peakiuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumusi.

ITonoxenne HemerawioB B Ilepmoandeckoil cucremMe XuMHUYecKHx 3ieMmeHtos [I.1.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHsS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTpOnUsl HEMETAUIOB (Ha MMPUMEpPEe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyyenue, pusuueckre U XUMMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BaxkHeNMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOMYYeHHs TajoreHoB. [I[pumMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcUAbI U
MEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOE, CHOCOOBI TMONy4YeHHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepobi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTBI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojnie, crnocoObl MONMy4deHHs, (PU3MUEeCKHEe U XUMHYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro coeAMHEHUl. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupojie, CrocoObl MONy4eHHs, (HU3UUECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHue B IpHpoje. AJUIOTponHble Moaudukanuu. duszndeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yriaepona(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, ajcopOLHUs.
Oymiepensl, rpadeH, yriepoiaHble HaHOTpyOku. IIpuMeHeHHe TpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €r0 COEANHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (GU3nueckue M XUMHUYECKHe
coiictBa. Okeup kpemuusi(1V), kpeMHueBast KMcnoTa, cUiIMKatel. [IpuMeHeHre KpeMHUs U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue metamos B [leproanueckoil cucteMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04ueK aTOMOB MeTayioB. Ob0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTanoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.



DNEKTPOXUMHUYECKUI psl HampspkeHUH wmetamwioB. OOmme crmocoObl  MONTydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPIHUsl, daeKTpomeTatyprusi. [lonsatue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUEcKue U XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaxkrepuctuka MetainoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
97eMEeHTOB. Maruuii ¥ KanblMil: mnoiydeHue, (GU3NYECKUEe W XUMHUYECKHE CBOWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeqMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUI: TonydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COeAMHCHHUA. AMDOTEpHBIC CBOWCTBA OKCHAA W TUIAPOKCHIA ATFOMHUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpynn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[TosyueHue u npuMeHEeHUE XpoMa.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKene3a U ero coequHeHnil. OKCUbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MeI U €€ coennuHeHuid. [lonyuenne u npumeHenue
MeIU U €€ COCTMHEHUM.

[{uak: mony4yeHue, GU3NICCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU .

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
0o0pa310B HEMETaJIOB, TopeHue cepwl, Qocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIIMH «MeTayulbl M CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIO0YHO3EMEIbHBIX
METAJIJIOB ¢ BOJAON (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE ITUHKA U
JKeJe3a ¢ pacCTBOpaMHU KHUCIIOT U IIeJIouel, KaYeCTBEHHbIE PEAKIIMM Ha HEOPraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJoYeH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1ad 1o TeMaM «['alloreHsn,
«Cepa u e€ coeIMHEHU», «A30T 1 Pochop U UX COeAMHEHUSD», «MeTauTbl TIaBHBIX MOATPYIII,
«Mertanibl TOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponb xumum B obecrnieyeHUN yCTOWYMBOTO pa3BUTHA yesloBeuecTBa. [loHATHE O HayuyHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuHble mnpuHLIMINBI
OpraHM3ali XUMUYECKOr0 MPOU3BOACTBA. [IpoMbIIITIEHHBIE CIOCOOBI MOYUYEHUsI BayKHEHIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMblineHHbIe
CIOCOOBI MOJTYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMHusg U 370poBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. llpaBuia HCHOIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMun B 0OeCTieYeHUHN
MUILIEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsie cpeacta. beitoBas xumus. IlpaBuna GezomacHoro
WCIIOJIb30BaHUs MIPEMapaToB OBITOBOM XMMUH B MOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMus B CENbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.



CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO0, KepaMuka. Marepuanibl
JUTS DJIEKTpOHUKH. HaHoTexXHOMIOTHH.

Pacuérnnie 3agaum.

Pacuétel: Macchl BemiecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECCTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIIM OJHO W3 BEIIECTB MMEET NPHMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEILECTB JIaHO B BHJE pacTBopa C
onpeAes€HHON MacCOBOW JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM W MOJISIPHOM
KOHIIGHTpAllMd BEIECTBA B PAcTBOpPE, JOJM BBIXOJIa MPOJAYKTAa PEaKUUU OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXNpeIMETHBIX CBSI3CH MPU U3YYCHUU OOIIEH M HEOPraHMYECKOW XWMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHATHM, MPUHATHIX B OTJCIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIusi, TEePUOJUYHOCTh, HAOIIJICHHE, HW3MEpCHHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MUKPOMHUDP, MAKpOMHUp, aTOM, d3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIISCTBA, WJACAIBHBIA Ta3, (U3MYECKUE BEIMYWHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTUsl, Macca.

buonorus: kneTka, opraHm3M, DJKocucTrema, Ouocdepa, MeTaboOJM3M, MakKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, TIHIIEBAas IPOMBINUICHHOCTh, (apMareBTHIecKas
MIPOMBIIIICHHOCTb, MIPOMU3BOICTBO KOCMETHUYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBMM C CHUCTEMHO-IESTEIBLHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJICJICHBI CJIEYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaXKIaHCKON
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEENEHUIO;
HaJIM4YuMe MOTHUBALlMM K  OOYYEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl HPUHATHIMU B OOLIECTBE MpPaBUJIAMU U HOPMaMH TOBEACHUS; HAIUYHE
NIPaBOCO3HAHUS, YKOJIOTHYECKOW KYJIBTYPHI; CIIOCOOHOCTh CTAaBHUTH IENIN M CTPOUTH KU3HEHHBIE
TUTaHBIL.

JIM9HOCTHBIE Pe3ybTAaThl OCBOCHUS TNpenMeTa «XUMUS» OTPaxaroT cPOPMHPOBAHHOCTH
OTIbITA MO3HABATEILHON U MPAKTHUECKON EATENIbHOCTH 00YUYaIOMIMUXCs B MPOLIECCE pealn3aluu
00pa3zoBaTeNbHON AESTETHHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxaroT chOpMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIIFHOCTH OOYUYaAIOMIUXCs B MPOIIECCE pealn3aluu
00pa3oBaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS



OCO3HaHUS O0YYAIOMIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
peleHnr y4eOHbIX U TO3HABATENbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKA €CTh PE3YyIbTAaT NIJIUTCIBHBIX HAOIIOACHHUIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TMIOJYYCHHH M TOCIEAYIOUIEM AaHAaJIH3e
uH(GOpPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldd, CBS3aHHBIE C XUMHUYCCKUMH SBICHHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJCHHE U MOCTYNKH CBOMX TOBAapHUINEW C MO3UIUN
HPABCTBCHHBIX M MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIIEACTBHIA MTOCTYITKOB,;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M Oe30macHoro oOpas3a KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TIPABWJ WHAWBHAYAIBHOTO M KOJUICKTHBHOTO 0O€30ITacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUN W HENPUSATHS BPEIHBIX MPHUBBIYECK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTENbHOCTH,
0OIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHWU TMPAKTUYECKHX 3a/ad COLUaTbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYY, JTIOASIM TPyJla ¥ pe3ynbTataM TPYAOBO 1eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPaeKTOPUH 0Opa3oBaHUS,
Oynymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB M MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH TeNIecO00pPa3HOr0 OTHOIICHHS K MPHUPOJIE KaK NCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHWMAaHHUS TJI00AIEHOTO XapaKTepa dKOJOTHYCCKHX MPOOJIeM, BIUSHUS 3KOHOMHUYIECKUX
MIPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHOMN Cpebl;

OCO3HAHUS HEOOXOJMMOCTH HMCITOIB30BAHUS JTOCTHIKECHUH XUMHH ISl PEIICHUS BOIIPOCOB
paIoHaIBHOTO MIPUPOAONOIB30BAHUS;



AKTUBHOI'O HENPUATHS JCUCTBHM, MPUHOCAIIMX BPEL OKPYXKAIOIIEH NPUPOIHOW CpEAE,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKUE IMOCIEIACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOM KYJIbTYpbI, OIbITa
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U
00LIECTBEHHON IPAKTHKHY;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ poinu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpPE KaK O €IMHCTBE IMPUPOAbI M YEIIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEU H
pelieHny IpobiieM COXpaHEeHHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU TI100aTBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€eCTIeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJ0B IO3HAaHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBJIECHUU OKPYXAIOLIEro MUpa U MPOUCXOMSIINX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pEeUIeHHs TIpobiieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEeOHOCTSMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mpodeccHoHambHOU
JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHW HAa YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMbIe 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) 00LIeHayUHbIe TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHHUE, MpPOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOIIOIeHIE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTh ~ OOy4arolIMXCsl ~ UCIOJb30BaTh  OCBOEHHBIE  MEXIAUCHMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON MPAKTHKE.

MertarnpeMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH Y4eOHBIMU
MI03HABATEIBHBIMHA, KOMMYHHKATHUBHBIMA U PETYIIATUBHBIMU JICHCTBHUSIMH.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh Ipo0JieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeseNaATh LeJNN AEATENbHOCTH, 33JaBas IapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh NP OCBOECHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKkTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBaTb HUX B3alMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIME TOHATUS AJIs1 OObACHEHUSI OTJICJIbHBIX (PAKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTh JIOTUYECKUE PpaACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, IO aHAJOIHH),
BBISBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B MPOLIECCe MO3HAHUS MCIIOJIb3YEMble B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMysa, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

¢opMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOLIECCa, CAMOCTOSITEILHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb O000OLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
HPOSIBIIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEILICHUS
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJISIpHas
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBATh HH(MOPMALIMIO PA3NUYHBIX BHUIOB U (OPM MPEICTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHS yU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

IpUOOpPETaTh OMBIT HCIOJB30BaHUA MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM $3BIK B KayecTBe CcpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.



KoMMyHUKATHBHBbIE YHUBePCaAJbHbIE YUeOHbIe el cCTBHA:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXKJaeMOI TEMBI B X0JI€ JHAJIOTa M/UIH AUCKYCCHH,
BBICKA3bIBATh UCH, q)OpMYJII/IPOBaTb CBOM NPCAJIOKCHUA OTHOCUTCIIbHO BBIITIOJIHCHUA
HpeAIoKEeHHOH 3a/1auu;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBHOU ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPH  BBIIOJIHEHHHM XHMHYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTro MpoeKkTa, ¥ (HOpMynIupoBaTh BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X01€ 00CYXKIEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeylaraéMplii alrOpUTM JIEHCTBUH IPU BBIMOJHEHUU Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEUIECTBAX M XMMHUYECKHX PEAKLMAX; OCYILIECTBIATH CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE
caMOaHaln3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3yabTaThl OCBOCHUS MPOrPAMMBI IO XMMHHU Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTro mpeaMera
«XUMUS» HayyHbIC 3HAHUS, YMEHHS M CIIOCOOBI JNEHCTBUU MO OCBOCHHUIO, MHTEPIPETAIUH H
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUJbI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IIPUMCHCHUIO
3HAHU B PA3JIMYHBIX Y4YEOHBIX CUTYaIlMsIX, & TaKKe B PEalbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU MPEAMCTHBIC PE3YJbTaTbl IMPEACTABJIICHBI I10
roJlaM U3yueHHsI.

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAYEHMH OPTaHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00eCIeUeHUN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHrur MPOoOIeM IKOIOTUYECKOM, DHEPreTUYeCKOW M TMHINEBON O€30MacHOCTH, B Pa3BUTHUHU
MEJUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPHAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIEUEHUU
paIoHaIbHOTO TPUPOIOTIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YelloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
IIPUPOJHOMU Cpelie;

BJIAJICHHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHas 00oyoYka aroma, S-, p-, d-
aTOMHBIE OpOWTAIU, OCHOBHOE M BO30YXIEHHOE COCTOSHHSI aToMa, THMOpPUAM3alUsl aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHATIBHAS TPYNMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (r€OMETpHUYecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEpIKALINE
OpraHWYECKHE COECIMHEHHUS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M TMPEBPALEHUS DSHEPrUM NpPH XUMHUYECKUX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIINE B OCHOBE IMOHHMAaHUS
IPUYMHHOCTH M CHUCTEMHOCTM XHUMHWYECKHMX SIBJICHUM; IPEIACTABICHUS O MEXaHU3Max
XAMHYECKUX pEaKUuid, TEPMOJUHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSIX WX



MPOTEKAHUs, O B3aMMHOM BIUSHUU aTOMOB W TPYII aTOMOB B MOJEKyJdaX (MHIYKTHBHBIA U
Me3oMepHbIi dddexTrr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKON J[eATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHBIX MPUHIMUIAX XUMHYECKOIrO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, IepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIe MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTABIICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBISITh ypaBHEHUS XHUMHUYECKUX pEaKUUid M  pacKpbhlBaTb HUX  CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuil HMOHHOrOo oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

U3rOTaBIMBATh MOJIEIM MOJEKYJI OpPraHMYeCKHUX BEIIECTB U WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAJICKHOCTh U3YYEHHBIX OpPraHHUYeCKUX
BEIIECTB 0 MX COCTaBY M CTPOSHUIO K ONPEACIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIC Ha3BaHUs
JUISL  OT/AEIbHBIX TPEJCTABUTENEH OpPraHWYeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOIYyoll,
[JIMLEPUH, STUJICHIINKONb, (eHon, QopManbaerua, amneTaabIerua, aleToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHWCIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHWII, U30MIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XWUMHUYECKOW CBSI3M B OPraHUYECKHX
coeuHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKCHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEJCTABUTENICH Pa3IMUHBIX KJIIACCOB OPTAaHUYECKUX BEIECTB:
QIKaHOB, IHUKIOAIKAHOB, AJIKEHOB, AJKaJMCHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANBJIETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJTKOB, YIJI1€BOAOB (MOHO-, TU- U TOJIHCAXapUa0B),
WITIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAYy HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHHM OT KpPaTHOCTH MU THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro NnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHUPOBAHHOCTh BIIAJICHUS] CHCTEMOW 3HAaHWUH O eCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJICIMPOBAHUM, DSKCIIEpUMEHTE (peajbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHUS;

c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHATH OCHOBHBIC  OMNEPAMA  MBICIUTEIHLHOU
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /Il M3yUEHHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: BBISBIIATH B3aUMOCBSI3b XUMUYCCKIX 3HAHUN C TIOHSATHSIMH U
NpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMaHHS CYINIHOCTH MaTepHaJbHOTO €IWHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS II0



OpPTaHWYECKON XUMHUU i1 OOBSICHEHUS M MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

c()OPMUPOBAHHOCTh YMEHHI: TPOBOAMTH PACYETHl MO0 XHUMHUYECKUM QopMmMylaM u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BEUIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacuéThl 0 HAXOXKJICHUI0O XMMUYECKON (HOpMYIbl BElIECTBA M0 U3BECTHBIM MACCOBBIM JOJSIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBAThH, aHATU3UPOBATH M OLICHUBATH C MO3MUIIHIA
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJICTBEHHOM JEATEIBHOCTH
YyelloBeKa, CBSI3aHHOM C MepepadOTKOW BEIIEeCTB, MCIONb30BaTh IOTYYCHHbIE 3HAHUS IS
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUCH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
AKCIIEPUMEHT (IIOJTyYEHUE U U3YUEHUE CBONCTB OPraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne HSKCHEPUMEHTAIbHBIX 33Jay [0 PACIO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONrofieHreM TMpaBWil 0e30mMacHOro oOpalleHuss C  BellecCTBAMU U J1TaOOpPaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HCCICIOBAHUS, MPEICTABIATh B Pa3inu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBUiia AKOJIOTUYECKU IIeIeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIOBOU
JIEATEIPHOCTH B LEJAX COXPAaHEHUS CBOETO 3J0POBbs, OKPYKAIOIIEW INPUPOIHOM Cpelpl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh ONACHOCTh TOKCHYECKOIO JEHCTBHSI HA KUBBIC OpPraHU3MbI ONPEACIEHHBIX
OpPraHMYECKUX BEILIECTB, TOHUMAs cMbIci nokazatens [IIK;

AHIN3UPOBATh  L€1€COO0Pa3HOCTh  NPUMEHEHHMsS]  OPraHMYeCKHWX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIICCTBJISATH IIEJICHAMPABICHHBIA IMOUCK XHUMHUYECKOMN
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIH3UPOBATh XHUMHYECKYIO
uH(popMalIrio, repepadaTriBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABICHHON yueOHOU
3a/1a4en.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
M MO3HABAaE€MOCTH SBJICHUU npupoapl, 0 MECTEC W 3HAYCHHUU XUMHUHU B CUCTEMEC CCTCCTBCHHBIX
HayK U €€ poiiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
BHGPFGTI/I‘IGCKOI\/'I u HI/IHIGBOﬁ 6630HaCHOCTI/I, B PpPa3BUTHU MCIAUNUHBI, CO3AaHWH HOBBIX
MaTepHuaos, HOBBIX HMCTOYHUKOB SHEpPTUH, B o0eCrieueHn  palroOHAIBHOTO
IPUPOIONOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOJIHON Cpesie;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHSITHUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, AIEKTPOHHAsI 000I04YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHS aToOMa, THOPUIM3AIUSL
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)]OpO,ZIHaﬂ),
KpUCTAJUIMYECKasi pelETKa, XUMHUYECKas pPeaklus, PacTBOp, SJIEKTPOJMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs ~ JUCCOIMAINS, CTEMEeHb JIUCCOIMAIIMH, BOJOPOJHBIA  TIOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XUMHUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON



auccouranuu, nepuonnueckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHHUS MAcChl BEILECTB,
3aKOH COXPAHEHUS U INPEBPALLECHUS SHEPIHMH IIPH XMMHYECKHX PEaKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIE)KAIIUE B OCHOBE IOHUMAHHUSA IPUYUHHOCTH M CHCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHHUM BEIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIDHOM M HAaJAMOJIEKYJISIPHOM YpPOBHSX; IPEACTaBICHHUS O MEXaHU3Max
XUMUYECKUX PEAKUUW, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUsA, O XMMHYECKOM PaBHOBECHUH, pPACTBOpaX M  JUCHEPCHBIX  CHCTEMAx;
(bakTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYUYEHUH U O€301MacHOM HCIOJIb30BAHUU
BOXHEHIIMX HEOPraHWYECKUX BEILECTB B OBITY M IPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTb YMEHUM: BBISABIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHWM HEOPraHUYECKHUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUISI COCTaBIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITIMYECKOH PeIETKH KOHKPETHOT'O BELIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XMMHUYECKON CBSI3U M THUMA KPUCTAJUIMYECKOH peréTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBS3H;

c(OPMHUPOBAHHOCTh YMEHMH: KJIACCU(PULUPOBATh: HEOPraHMYECKUE BEIIEeCTBA IO HX
COCTaBY, XMMHMUYECKHE pEaKLUU IO PA3NUYHBIM NPU3HAKaM (YUCILy U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuu, HW3MEHEHHMIO CTEleHEeW OKHUCIIECHHUsS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaju3aTopa W JAPYrHe); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS M
KPUTEPHHU IS KJIacCU(UKALIMN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Tieproauyeckoro 3akona JI. U.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATHU3UPYIOILYIO, OOBSCHUTEIbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKHX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenneneeBa, UCIONB3Yys MOHATUA «IHEPreTUYECKUE YPOBHUY, «QHEPIETHUECKHUE IOLYPOBHU,
«S-, p-, d-atoMHBIE OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHUX OJJIEMEHTOB M HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XMMHYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMHU C IIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPHIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MoCpeICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCa 3THUX peakiHifl; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJI€HUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
AITIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XMMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPaKTepUCTHK, XapaKTep H3MEHEHHs CKOPOCTH
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XUMHYECKOI'0 PaBHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3zAeicTeuil (mpunuun Jle [llarense);



c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMUYECKHE PEAKILIUH, JICKAIINE B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOIIMe HaydHble MPUHIIUIIBI
XUMHUYECKMX IPOU3BOJCTB; IE€JI€COO00PAa3HOCTh INPHUMEHEHUS HEOPraHWYECKUX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILICHUS PUCK-TI0b3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS NPUMEHATb ITH 3HaHUS NpU
9KCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEHIECTB U JUIsl OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
HMMEIOIIMX MECTO B IIPUPOAE, IPAKTUUECKON IEATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHON KU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATUSMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB s Oojiee OCO3HAHHOTO
MIOHUMAaHUs MaT€pUaAIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUEThI: C UCIIOJIB30BaHUEM MOHATHH «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIEHTPAIM»; MacChl BelleCcTBa WK 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJAHOIO U3 YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(peKTa peaklnu; 3Ha4eHUs BOJOPOIHOIO TOKa3aTels PaCTBOPOB KUCIOT
U IIeNoYeil C HM3BECTHOW CTETNEHBIO IUCCOIMALMHU; Macchl (00BbEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOM J10JIe pacTBOPEHHOrO BEIIECTBA WM JaHO B H30BITKE (MMEET IpPHUMECH); J10JIU
BBIXO/Ia TPOJIYKTa PeaKnuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
JKCIIEPUMEHT (TMPOBEICHUE peakluii HOHHOTO 00OMeHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, OIPENEICHUE CPEbl PACTBOPOB BELIECTB C ITOMOIIBI UHIAUKATOPOB,
U3Y4YEeHHUE BIUSHUS Pa3IHYHbIX (AKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pelIeHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTtamabsl») ¢ coOmoaeHreM IpaBUIl
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNlb HCCICNOBAHUsS, TMPEICTABISATh B PAa3IMYHON (QOpMe pe3ylnbTaThl OIKCIIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIOIATh MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0M 1
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BELECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMUYECKH 1I€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3/10POBbS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO ACWCTBHSI HA JKUBBIE OPraHMU3MBI ONPEICIIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IeJICHANPAaBIEHHBI IMMOMCK XMMHUYECKOH
uH(pOpMallMy B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmanuu, MHTepHET M Jpyrue), KPUTHYECKH aHaJIM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATH B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1adeil.
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U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HpeI[MeT " 3HAYCHHC OpFaHH‘ICCKOfI XHUMUU,
MMpeaACTaBJICHUEC O MHOI‘OO6pa3I/II/I
OpraHn4YCCKuXx COSI[I/IHeHI/Iﬁ

DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

XHUMHUUYECKas CBA3b B OPraHUYECKUX
coequHEeHUsAX. MexaHn3Mbl 00pa3oBaHUs
KOBAJIEHTHOH CBsI3U, CIOCOOBI pa3pbiBa CBsA3EH

Teopust cTpoeHuss OpraHMYECKUX COSTUHEHUI
A. M. bytneposa

Bunel n3omepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE AP (HEKTHI B
MOJIEKYJIaX OPraHMYECKUX COSAUHEHUN

[IpencraBnenue o knaccudukanuu u
cucrematnueckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Krnaccudukanus peakiuii B opraHu4eckon
XUMHUHU

Cucrematusanusa 1 0000IIIeHNEe 3HAHUH 11O
TEME

ATKaHBI: TOMOJIOTUYECKHH psif, 001mast
dhopmyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJI




10

dusnyeckne ¥ XMMHYECKHE CBOMCTBA aJIKAHOB

11

12

Haxosxnenue ankanoB B mpupoje. CriocoOsbl
MOJIYYEHUSI U TPUMEHEHHUE AIKaHOB

[uknoankansl: oomas popmyna,
HOMEHKJIaTypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYCCKHX CBOMCTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHEHUE

13

14

Pemenue pacu€THBIX 3a7a4 HAa ONIpeIesieHNe
MOJICKYJISIPHOH (pOPMYJITBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBLIM JIOISIM aTOMOB
9JIEMCHTOB, BXOJIAIIIMX B €r0 COCTAB.
CucremMatu3anys 1 00001IeHNEe 3HAHUH 110
TEME

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
dbopMyIna, HOMEHKIIATypa, SJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasi 1 IMC-TPAHC-U30MEPUsI AJTKEHOB

15

Pu3nYecKue U XUMHUYECKHE CBOMCTBA AJIKEHOB.
IIpaBuio MapkoBHUKOBA

16

CnocoObI IMOJIYYCHHA U TPUMCHCHUC AJIKCHOB

17

[TpakTuyeckas pabora Ne 1 o teme
"[lonydyeHue aTUIIEHA U U3YyYEHHE €r0
CBOMCTB"

18

Pemenne pacu€THBIX 3aa4 Ha ONIPENEICHUE
MOJIEKYJISIPHOIM (POPMYJIbI OpraHMYECKOIro
BELIECTBA

19

AJKasMeHbl: CONPsUKEHHbBIE, N30JIMPOBAHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20
21

XHUMUYECKUE CBOKMCTBA CONMPSIKEHHBIX JUECHOB

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
aJIKaJIMeHOB




AJIKWHBI: TOMOJIOTUYECKHUI PSIJI, 001as
dbopmyiia, HOMEHKIIATYpa, IEKTPOHHOE U

22 POCTPAaHCTBEHHOE CTPOSHUE MOJIEKY!I, .
¢du3nveckre CBOMCTBA

23 XHUMHUYECKHE CBOWCTBA AJIKUHOB 1

24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBSI3b 1

25 CriocoObl mosTy4yeHHs 1 IPUMEHEHUE aJIKHHOB 1

26 Pemenue 3anat: pPacy€Thl IO YPABHEHUIO 1
XMMHYECKON peaKkiuu

97 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110 1
TeMe
ApeHbl: TOMOJIOTHYECKUH psijl, 00mast

28 dbopmyrna, HOMEHKIAaTypa. DIEKTPOHHOE 1
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOJIyoJIa, UX (PU3NUYECKUE CBOWCTBA

29 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU 1
3aMeIeHHUs
XUMHUYECKUE CBOICTBA apEeHOB: PEAKIIUU

30 MIPUCOSAMHECHHUSI, OKUCIICHHE TOMOJIOTOB 1
OeH3oua

31 OcoOeHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 1
Pemenne pacu€THBIX 3324 Ha ONIpe/IeICHNE

32 MOJIEKYJISIPHOM (hOpMYITBI OPraHNYEeCcKOro 1
BEIIECTBA

33 CriocoObI oTy4eHHs 1 IPUMEHEHUE apEHOB 1

34 ['eneTrueckas CBsI3b MEXKAY Pa3THIHBIMU 1
KJIacCaMU YTJIEBOJIOPO/IOB
PacuéTpl 10 ypaBHEHUAM XUMUYECKUX

35 peakuuii. Cuctemarusanus 1 06001IeHIE 1
3HaHUH 110 TeEMeE

36 [Tpupoausiii ra3. [lonytHble HeTAHBIE Ta3bl 1

37 KaMmeHHBI1 yrosib 1 NpOIyKThI €r0 1




nepepadoTKu

38

39

Hedth 1 ciocoOs1 €€ nepepaboTKHy.
[TpumeHeHHne TPOAYKTOB NepepadoTKu HePTH
['eneTrueckas CBsI3b MEXKAY pa3IMIYHBIMU
KJIacCaMU YTJIEBOJIOPOJIOB

40

FaJ'IOl"eHOHpOI/IBBOI[HI)IC YrJiI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHUEC; pCaKIINU 3aMCIICHU A
rajJorcHa

41

JlelicTBue 11e71049€i Ha TAJIOTEHITPOU3BOIHBIE.
B3aumonelictBrue qUrajaoreHajJIkKaHoB C
MarHueM U IIUHKOM

42

Cucremaruzanuusa 1 0000IIeHNE 3HAHUN 110
pazzeny "YrieBogopoasr"

43

44

KontponsHas paboTa mo teme
"YraneBonpopoast"

Hpez[eﬂbele OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHH psi, oOmas popmya,
CTPOCHHE MOJIEKYJI, ©30MEepUsi, HOMEHKIJIATypa,
kiaccudukanus, pusnueckue cBoicTa

45

46

XUMHUECKHE CBOICTBA MpeAeIbHBIX
OJTHOATOMHBIX CITUPTOB
CriocoObl MosTyueHus: ¥ IpUMEHEHUE
OJTHOATOMHBIX CITUPTOB

47

48

49

[Tpocteie 3¢upbl: HOMEHKIIATYpa U H30MEPHS,
0CO0EHHOCTH (PU3MUECKUX U XUMHUECKUX
CBOMCTB

MHOTroaTOMHBIE CITUPTHI: STUICHTIIUKOIb 1
TJIULEPUH, UX (PU3NYECKHe U XUMHUUECKUE
CBOMCTBA

CriocoObl MosTyueHus: ¥ IpUMEHEeHUe
MHOT'02TOMHBIX CIIUPTOB

50

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘{CCKI/IC




cBoiicTBa. TOKCHYHOCTH (heHOIIa

51 XuUMHYECKue CBOMCTBA (heHoa

52 CrniocoObl nostydeHus U npuMeHenue dpeHomna
[IpakTrueckas padota Ne 2. Permenue

53 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe "CiupThl
u peHomnr"

54 CucreMaruzanys 1 0000IIeHe 3HAHUHT 110
TemMe
AJBIETHABI U KETOHBI: 3JIEKTPOHHOE CTPOCHUE

55 KapOOHUIILHOU TPYIIITEI; TOMOJIOTUYECKUE
psabl, obmias Gpopmyna, U3oMepHs U
HOMEHKJIaTypa

56 AJBIeruIbl M KETOHBI: (PU3NICCKIEC CBOMCTRA;
peaKuu NprucoeInHEHUs

57 Peakuuu okucieHNs U Ka4eCTBEHHbBIE PEaKIINU
QJIBJICTHJIOB | KETOHOB

58 CriocoObl TOTY4eHUS AJIbAETUIOB U KETOHOB

59 OHOOCHOBHEBIE TIPE/IeNTbHBIE KApOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOCHHS UX MOJIEKYI

60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3nuecKue CBOCTBa

61 XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62 Oco0eHHOCTH CBOMCTB MypaBbHUHON KHUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT
OCoOEeHHOCTH CBOMCTB: HEMPEAECIbHBIX U

63 apoOMaTUYECKHX KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIAX KapOOHOBBIX KHCJIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT

65 CriocoOsl MoTydeHus: U IpUMEHEeHUe

Kap6OHOBBIX KHUCJIOT




CrnosxHble 3(Upbl: TOMOJIOTUYECKUH AL,

66 obmrast popmyra, ©30MEpHUsi 1 HOMEHKIIATypa
67 du3ndecKkue U XUMUYECKHE CBOMCTBA 3(pupoB
Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHHIO
68 XUMHUYECKOHN peakluy, Ha ONpeieieHre
MOJIEKYJISIPHOH (hOPMYITBI OPraHNYECKOTO
BelIeCcTBa
[Ipaktrueckas padota Ne 3. Permenue
69 IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"Kap6onoBsie kucnotbl. CinoxHbIe 23QUpbI"
70 XKupsl: ctpoenue, pusnueckue U XUMUYECKUE
CBOMCTBa (TUIPOIIU3)
Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
71 OCTAaTKHU HEIPEACIIBbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupoje
MBpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT,
72 ux motouiee aeiicrsue. [lonstue o
cUHTeTH4YecKuX Moronux cpencteax (CMC)
73 I'eneTnueckas cBs3b YII€BOJOPOJOB U
KHCIIOPOJICOIEP KAILIUX OPraHUYECKUX BELIECTB
74 PacqéTbvl 0 YPaBHCHHSIM XUMHUYIECCKUX
peakuui
75 CucremaTu3anus 1 0000IIeHNEe 3HAHUH TTO
TeMe
OO1as xapakTepucTUKa YTIEeBOIOB U
76 KJ1accupuKalus yrieBoaoB (MOHO-, 11~ U
MOJIMCAXapHUIBI)
77 Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
HaXOXXJCHHUE B TIPUPOJIC
78 [TpumMeHeHne TITI0KO3bI, €€ 3HAYCHNE B
KHU3HEEeSATeIbHOCTH OpraHu3Ma
79 Jlucaxapuabl: caxaposa, MaJlbT03a U JIAKTO3a.




80

81

82

83

Haxoxzaenue B mpupo/ie u NpuMeHeHue
JcaxapuioB

[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYJI,
¢bu3nuecKkre u XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenne pacueTHBIX 33724 Ha ONIPEICIICHHIE
JIOJIU BBIX0J1a TIPOAYKTA PEAKI[UU OT
TEOPETUICCKH BO3MOIKHOTO
Cucremarusanys 1 00001IEeHUE 3HAHUM 110
pazueny

84

85

86

KonTponbhas padota no teme
"Kucnopocoaepxaniue opraHu4ecKue
coeuHeHHs"

AMUHBL: K1acCUpUKAIS, CTPOCHUE MOJICKYIL,
ob1mas ¢popmyna, U30MepHsl, HOMEHKJIaTypa 1
¢busnveckne CBOMCTBA

XUMHYeCKUe CBOMCTBA alNU(PaTHUECKUX
aMHUHOB

87

88

Anunua: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYSCKUX CBONCTB aHUJIMHA

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
ann(paTHUECKUX aMHUHOB

89

90

91

AMUHOKHUCIIOTBI: HOMEHKIJIATypa U U30Mepus,
¢usnyeckue cBoicTBa. OTAENbHbIE
MIPEICTaBUTENN 0-aMHUHOKHCIIOT

XuMHYECKHE CBONCTBA aMUHOKHCIIOT, MX
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ THAPOIU3 MENTUIOB

benku kak npupoIHbIE TOTUMEPHI; CTPYKTYPHI
0enKoB

92

XUMHUYECKHUE CBOMCTBA OEIKOB




93

A3OTCOI[Cp)KaH_II/I€ IreTCPOINKINYCCKUEC
COCIMHCHNA. HyKJIeI/IHOBbIe KHUCJIOTBI: COCTAaB,
CTPOCHUC U ouojoruyeckas POJIb

94

95

96

97

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"A30TcoAepKalre OpraHu4ecKue
coeuHeHus"

[TpakTuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3371a4 110 TeMe
"Pacnio3HaBanune opraHnYecKuX cCoequHEeHUN"

KonTponbhas padota no teme
"A3zoTcoaepKalue OpraHn4ecKue
coeuHeHHs"

OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁ 1 MCTObI
HUX CUHTC3a —II0JIMMCPU3aAl A U
IIOJINKOHACHCAI U

98

[Tnactmaccel. YTunuzamus u nepepadoTka
MJIACTUKA

99

100

101

102

OnacToMepbl: HaTypallbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

BosiokHna: HatypanbHbIE, HCKYCCTBEHHBIE,
cuHretndeckue. [lonmumepsl crieruanbsHOro
HAa3HAYCHUS

[IpaxTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Pacrio3HaBanue miacTMacc U BOJIOKOH"

O0600611eHre U cucTeMaTU3alus U3y4eHHOTO
MaTepuaia 1o reMe "BbIcOKOMOIeKyIsIpHbIe
COCIMHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Kontpoubnbie  Ipaktnueckue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoThI padoThI pecype
1 AtoMm. CoctaB aTOMHBIX s/iep. XUMUYECKUM 1
a5ieMeHT. M30Torm!
2 CtpoeHue 2JIeKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIC YMCIa
3 Krnaccudukanus XuMHYECKHAX 3JIEMEHTOB (S-, - 1
, d-, f-amemenTBI)
4 Pacnpenenenue 31€KTpOHOB MO aTOMHBIM 1
opouTaIIM
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
3) 3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DNEeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 CHCTEeMa XMMHYECKHUX dnemMeHToB [. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEH
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU 1
MPOCTHIX U CJIOKHBIX BEUIECTB MO IPYIIAM U
TepuoIam
9 Cucremaruzanus 1 0000IICHHE 3HAHUM 110 TEME 1
Buapel xumudeckoit cBsa3u. Mexannu3Mbl
10 o0pa3oBaHMs KOBaJEHTHOU CBsI3U. BomopoaHas 1
CBA3b. MeXMOJIEKYIISIpHbIE B3aUMOJCHCTBUS
11 BanieHTHOCTE M BaJIEHTHBEIE BO3MOKHOCTH 1



12

aToMOB. CBS3b 2JIEKTPOHHOMN CTPYKTYPbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM
[IpencraBieHuss 0 KOMIUIEKCHBIX COSAMHEHUSX
COCTaB U HOMEHKJIaTypa

13

BemecTBa MOJIEKYIIPHOTO M HEMOJICKYJISIPHOTO
cTpoeHus. TUIIbI KPUCTAUTUYECKHUX PEIIETOK U
CBOICTBA BEIIIECTB

14

15

16

17

18

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BEIpOKECHHS KOHIIEHTPAIIH
pacTBOPOB

Pemrenune 3a7a4 ¢ HCOIb30BaHUEM ITOHSITHI
""MaccoBas J10J151 paCTBOPEHHOTO BelecTna',
"MoJIsIpHast KOHIEHTparus'"
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHX BEILECTB

19

CI/ICTCMaTI/BaI_[I/IH )4 O606H.I€HI/IG 3HAHMUH IO TEME

20

KonrtponbHas padora o temam "Ctpoenue
aroma. [leproanueckuii 3aKOH U
[lepuonnueckas cucreMa XUMHYECKUX
anemenToB J[. . Menpaeneera", "CtpoeHue
BenlecTBa. MHOroo0Opasue BeriecTs"”

21

22

Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYEeCKON XUMUH.
3aK0oH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IPU
XUMUYECKHUX PEAKIIUSIX

TennoBsie 3¢ (HeKTh XUMUYECKUX PEaKIUH.
TepMoxuMuueckue ypaBHEHUS




Brrancnenus no YpaBHCHUAM XUMHNYECKUX

23 peaKknuii ¥ TePMOXUMUICCKUM YPaBHEHUSIM 1
CKopocTh XMMHUYECKOH peakuuu, eé

24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB. 1
Karaims u karanusaropsl

25 I'oMOreHHbIe ¥ reTepOreHHbIE peakuu 1
[Tpaktruyeckas padora Ne 1 mo teme "Bnusnue

26 pasIUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON 1
peakuun"

7 OO6paruMbie 1 HEOOpPATUMBIE PEAKIINH. 1
XUMUYECKOE paBHOBECHE
[IpaxTnueckas padora Ne 2 o reme "BnusiHue

28 pa3IUYHBIX (PAKTOPOB HA MOJIOKEHUE 1
XMMHUYECKOIo paBHOBecus"

29 DnexTponuTHyecKkas auccoruanus. CUIbHBIE U 1
ciabbie AeKTposnuThl. CTEeTeHb JUCCOLUAIIUN
Nonnoe npoussenenue Boasl. Cpeaa BOIHBIX

30 pactBopoB. Bomopoansriii mokazatens (pH) 1
pacTtBopa

31 I'mppoinns coneit. Peakiuu, nmporekaromue B 1
pacTBOpax MEKTPOIUTOB
[TpakTrueckas padota Ne 3 o Teme

32 "XUMHYECKHE pEAKIIUK B PACTBOPAX 1
3IEKTPOJIUTOB"

33 OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 1
Baxnerime OKUCIUTENN U BOCCTAHOBUTEIN

34 Mertoa 3eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) 1
OanmaHca

35 DNEeKTPOIN3 PAaCTBOPOB U PaCIIaBOB BELECTB 1

36 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

37 Pemrenue 3aay pa3nuyHbIX TUIIOB 1

38 CucremaTu3aius 1 0000IIeHHEe 3HAHUHN TI0 TEME 1




"Xumuueckue peakiuu"

39

40

KontposbHas padota nmo teme "XumMudeckue
peakuun"

ITonoxenne HeMerasuios B [lepuoauyeckon
CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. du3nueckue CBOMCTBA HEMETAIIOB

41

42

AJIIOTpOITHS HEMETAILIOB (Ha IpUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
Bomnopon: nomyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uapuipl

43

44

l"aymoreHsl: HAXOXKICHHUE B TIPUPOJIC, CIIOCOOBI
noJiyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

lManorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKAIIE COSIMHEHHSI TAIOT€HOB

45

JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
MOJyYEHUS TajoreHoB. [[pumMeHenne raioreHoB
U UX COeJUHEHUU

46

IIpakTryeckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"T"a;morensr"

47

48

Kucnopoa: nabopaTopHblie U IPOMBINUIEHHBIE
CHOCOObI OTyUYeHUs], PU3NUYECKUE U
xuMuyeckue cporicta. O30H. [Ilpumenenune
KHMCJIOPOJIa M 030HA

OKCI/II[LI 1 ICPOKCUIBL

49

Pemenune 3amau Pa3JINIHbIX TUIIOB

50

Cepa: HaxOXJI€HUE B PUPOJE, CIIOCOOBI
HOJ'[y‘IeHI/ISI, @Hanecxne U XUMHNUYECCKHUEC
CBOMCTBA

51

CepoBosiopo, cynbhuabl




Kucnopoacoaepkaiiue CoeTMHEHUSI CEPHI.

52 . .
OcoOeHHOCTH CBOMCTB CEPHOM KHCIIOTHI
[Tpaktuyeckas padora Ne 5. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u eé
coequHeHus"

A3BOT: HaXO0X/IEHUE B IPUPOJIE, CLIOCOOBI

54 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaepxaiiue coeJuHEHHS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumeHeHue a30Ta v €ro COeTMHEHUH.
A30THBIE y100OpEeHUS
dochop: HaxXOKICHHUE B IPUPOJIE, CIIOCOOBI

S7 MOJTy4eHUs1, GU3NIECKUE U XUMHUYECKHUE
cBorictBa. Dochuasl u hochun

58 Oxcunsl hocdopa, pochopconepxaine
KkucaoThl. Comu pochOopHOIt KHCTOTHI

59 [Ipumenenue ocdopa u ero coeTMHEHUH.
docdopHble yroopeHus
ITpakTryeckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U
dbocdop u ux coequHeHU"

VYraepol: HaXoXEHUE B IPUPO/JIE,

61 QIJIOTPOIIHbIE MOAUPUKALNY; PU3NUECKUE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcup yriepoaa(ll), OKCHI yriepoaa(1V),
yroJibHasi KUCIIOTa U €€ CoNu

63 Pemenne 3a1a4 pa3nuvHBIX TUIIOB
Kpemuuii: HaxoxaeHue B pupoJie, CocoObl

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuwusi(1V), kpeMHuEBast KUCIIOTA,




CHJIMKATbI

66
67
68

[IpumeHeHre KpeEMHHUS U €ro COSTMHEHU M.
CrekJ10, €ro noJiyueHue, BU/IbI CTEKIIA

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Cucremaruzanuys u 0000LIEHYE 3HAHUM 10 TEME
"HemeTtamisr"

69

KontposnbHas padota o teme "Hemeramibr"

70

AHanu3 pe3yabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHsI OIUO0K

R e

71

72

[Tonoxenue merasmios B [leproanyeckoit
CUCTCMC XUMHNYCCKUX DJICMCHTOB.
OCoOEHHOCTH CTPOCHUS JICKTPOHHBIX
000JI0UYEK aTOMOB METAJIJIOB

OO0mue ¢puznyecKrue CBOMCTBa METAIIIOB.
[TpuMeHeHre METAJUIOB B OBITY M TEXHHUKE

73

CIu1aBel METANIOB. KOppOSI/ISI MCTAl1JI0B

74

Pemenue 3amaq Pa3JIMIHbIX TUIIOB

75

76

DNEKTPOXUMHUECKUA Psi/T HAMPsKEHUH
MeTasuioB. OO0mIMe CoCOOkI MOTyYeHUs
METAILIOB

O6mas xapakrepucTuka MetamioB |A-rpynmnsl
[lepuonnyeckoil cucTeMbl XUMHUUECKUX
anemeHToB. Harpuii n kanmii: nmoiaydyeHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA,
MPUMEHEHHE POCTHIX BEIIECTB U UX
COCIMHEHU I

77

OOmas xapakrepucTika MetayioB ||A-rpynmnst
[Teprnoanueckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB. Maruuii v KaubLUi: MOJy4eHUE,
(bu3MIecCKre U XUMUYECKHUE CBONCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COETUHEHUN




78

XKécTtrocTb BOJBI U cIOCOOBI €€ yCTpaHEHUS

79

80

81

82

83

ATIOMUHUI: TIONTy4YeHHe, PU3NYecKue U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE

AMpoTepHbIE CBOICTBAa OKCHJIA M THIIPOKCUIA
QJIFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMS,
UX MPUMEHEHHE

Pemienue 3a1a4 pa3inyHbIX THIIOB
[TpakTuyeckas padora Ne 7. Pemenue
HKCHEPUMEHTAIbHBIX 33714 110 TeMe "MeTtaisl
IJIaBHBIX noArpynmn"

OOw1ast xapakTepUCTHKA METAJIIOB TOOOYHBIX
noarpynn (b-rpynn) I[lepuonudeckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84

85

86

87

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA XpoMa u
€ro COCI[I/IHGHI/If/'I, X IPUMCHCHUC

Baxwnerime coeMHEHUs Maprasiia.
[lepmaHraHat Kaausi, €ro OKUCIUTEIbHBIC
CBOICTBA

DuU3NYECKUE U XMMUYECKUE CBOMCTBA KeJe3a U
ero coenuHeHui. [lomydenue u npuMeHeHue
CIUIaBOB KeJle3a

OU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIA U
€€ COeIMHEHUH, UX IPUMEHEHUE

88

89

90
91

duznyeckre 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COCIMHEHUN, UX IPUMEHEHUE.
' apOoKCOKOMILIEKCHI TMHKA

[IpakTnueckas pabora Ne 8. Pemenue
HKCHEPUMEHTAIbHBIX 331a4 1o TeMe "MeTtaisl
MOOOYHBIX OArpyHm"

Pemrenue 3a1a4 pa3ImyHbIX THITOB

O0600111eHrEe U cUCTeMaTU3alus H3YYeHHOTO
MaTepuaia 1o teme "Meramib"




92 KontposbHas padota mo teme "Mertamibr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, 1
KOPPEKIHsI OINO0K
Poinb XxumMun B obecrieueHIH yCTOWYHUBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX 1
METO/AX MCCIECIOBAHNUS BEILIECTB
HayuHble MpUHITUITBI OpraHU3aIAH

95 XUMHUYECKOTO MTPOU3BOACTBA. [IpoMEBITIIICHHBIE 1
CTIIOCOOBI TOTYYEHHUS BAKHEHIIINX BEIIECTB

9% XUMHUECKOE 3arpsi3sHEHUE OKPY>KAIOLIEH Cpe/Ibl 1
U €ro MOCJe/ICTBUS

97 XuMHsl ¥ 37J0pOBbe uenoBeka. JlekapcTBeHHbIE 1
CpeacTBa

98 Xumus num. Pons xumun B obecriedeHnn 1
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u mapgromepHbIe CpeICTBa. 1
beiToBas xumus

100 XuMHs B CTPOUTENLCTBE. BaykHenmue 1
CTPOUTEIILHBIC U KOHCTPYKITMOHHBIE MAaTCPUAITBI

101 XUMHS B CEJIbCKOM X03siiicTBe. OpraHnyeckue 1
1 MUHEpaJbHbIC yI0OpEHHS

102 = CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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