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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepasibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooiero oopazopanusi(DOIT
COQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B oOpa3zoBarenbHbIX opraHu3zauusx Poccuiickoit  ®denepauum,
peaNu3yroNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruu pa3BuTtusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsxenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAEeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 0Oy4eHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme o XWMHM Ha3Hay€HUE MpeaMeTa «XHUMHUS» [OIy4daeT
NoApOOHYI0O  HWHTEPIpPETAallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TIPEICTaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOoduUIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0JI0B K (HDOPMUPOBAHUIO COJEPKATEITBHOW OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax WTOrOBOM arTecTtaliu B (QOopMe €eIUHOIO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHUE, 005S3aTeIbHOE
JUI U3y4eHUs B paMKaX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT
pacrpefielieHue W CTPYKTYpUPOBaHUE €ro Mo KjaaccaM, OCHOBHBIM
CoJlep KaTeNIbHBIM JIMHUSM/pa3ienam Kypca;

e TA&T MPUMEPHOE pacIpeiesiCHne Y4eOHOTO BPEMEHH, PEKOMEHYEMOTO JIJIs
W3YUYEHHUSI OTNICJIbHBIX TEM;



e TpenjaraeT MPUMEPHYIO MOCJIEIOBATENIbHOCTh H3YYEHHUS y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJaEéHHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30oBaTeiIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMUHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
COJIep KaHMs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3UIMSIM B MpOrpaMMe MO XMUMHUHU IPEeayCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBJICHHOM MPOrpaMMOi 10 XUMUU 00513aTeIbHOM
(MHBapHaHTHOM) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUus»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BapUAaTUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEIATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUiIs 00yUeHHUs.

B cootBercTBUM € KoOHUeNTyaldbHbIMH mnoJiokeHusmMu ProC COO o
Ha3HAYeHUM NpPeaIMEeTOB 0a30BOro M yriayOlEHHOrO YpOBHEHW B cuUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUsT Ha YPOBHE CpeJHEro oobiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOIO M3Y4YEHHUS HAaNpaBICH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIKUM 3TAOM MOJyYEHHSI XUMUYECKOT0 00pa3oBaHus
B paMKax W3yYCHUS CIEIUATbHBIX ECTCCTBEHHO-HAYYHBIX MW XHUMHYECKHX
JVCLIUIUIMH B By3aX U OpraHu3alusX CpeHer0 MpodecCuoHaIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJICeHHE TEOPETHYECKOM U MPaKTUYECKOM MMOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEAEIEHHBIA MPOPMIb 00yueHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOMIEro TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanbHOro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO k 1uIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (eepanibHON
o0pa3zoBaTeILHOM POrpaMMBI CPETHETO OOIIEero 00pa30BaHMs H3yUCHUE TIPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/lad BOCIUTAHUS U COIMATBHOTO
pa3BUTHS OO0yYaromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaTIbHBIX
YMEHUH, YMEHHI paluoHaIM3aluyd y4eOHOTO Tpyda M OO0OOLIEHHBIX CIIOCOOOB
NEATEeIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBINA, HAIIPEIMETHBINA XapaKTep.

CocraBnsiomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4eHHUS
ABJIAIOTCS  YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoJaX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH oJoxkenust GI'OC COO o paznmuuunsx 6a30BOTO U YIITYOJIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy cojepxkanus KypcoB «Opranuwdeckas xumus» ©u «OOmas wu
HEOpPTraHWYEeCKass XHWMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUK U



YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMaA
3HAHUW T[IOJy4YaeT OMNPEAEIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHYECKOT0 MaTepuara.
Tak, Ha yrinyOn€HHOM YpOBHE M3yudeHHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIHHOTO YBEINUYECHUS 00BEMA 3HAHUI 0 XUMHUECKHUX DJIEMEHTAX U CBOMCTBAX
WX COEJMHEHUN Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MPEACTABICHUM O CTPOCHUHU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pEeaKUuu,
paccMaTpUBAEMbIX C TOYKU 3PECHHUS XMUMHUYECKOW KHUHETUKH U TEPMOJUHAMUKHU.
N3yueHne nepuoandeckoro 3akoHa M lleproanyeckor CUCTEMBI XHMHYECKHUX
AJIIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHUYECKUX MTPEICTABICHUSIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSICHSIETCS C TOYKH 3PCHHS
HHEPreTHUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U pa3pyILICHUH, a TAKXKE C TOUKU
3pEeHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUUd JOIMOIHSIETCS
(GopMUpOBaHMEM MPEACTABICHUN 00 ANEKTPOXMMHUYECKUX Mpoleccax U
JIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHH MIPU
PacCMOTPEHMH PEaKIUOHHON CIOCOOHOCTH COEIMHEHUH yHensercs ocoboe
BHHUMaHHE BOIMPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEAKIIUM.

Oco0oe 3Ha4€HNE UMEET TO, YTO Ha COJIEPKaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHSI M3y4€HHUS JIJIsl KJIACCOB OMpeeEHHOro nMpoduiis (TIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHHE CMEXHbIE MpeaAMeThl. Tak, HampuMep, B COJAEpPNKaHUU
npeaMeTa A KJIacCOB XUMUKO-(PU3NYecKOoro npoduiisa 00abp110€ 3HayeHue OyayT
MMETH AJIEMEHTBI yUeOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIAaHHOM CJIy4yae akUeHT OyAeT cAellaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpeMsa B cCoAepKaHMM TMpeaMeTa i KIACCOB XUMMKO-
Oounonornyeckoro mpoduist OONbIINN yAETbHBINA BeC Oy/leT MMETh OpraHuyecKas
xumus. B aTom cirydae npenocTaBisieTcs BO3MOXKHOCTh JUJIsl 00Jiee 00CTOATEILHOTO
PacCMOTPEHUS XUMHUECKOW OPraHU3alliy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K MHPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHuUA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4EeHHUs] CYUIHOCTH MpPOIECCOB (POTOCHMHTE3a, AbIXaHUS,
MUIIEBAPEHUSI.

B mnmane ¢GopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHMSI
0OlIlIeHayYHbIX METO/I0OB MTO3HAHUS U OIbITa MPAKTUUECKOTO MPUMEHEHHUS HAYUYHbBIX
3HAHWM W3YyYEeHHE TpeaMeTra «XHUMHUs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOJIAIIMMU B COCTaB
npeaMeTHbIX obOnacteilt «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTtemaTuka u
nHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.



[Tpu n3ydenun yaeOHOTO peameTa « XuMHUs» Ha yriTyOJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHEro 00111ero oopa3zoBanus (Ha 6a30BOM YpOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUPOBAHHME OCHOB HayKH
XUMHUH KaK 00J1JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKOUN JAESITEIIbHOCTH
YeJIoBeKa U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pelienue 3Toi 3a1aun Ha
yrayOnE€HHOM YpOBHE H3YYEHHS IMpeAMeTa MpEeArojaraeT peanu3aiuio TaKuX
1eJIeH, KakK:

dbopMHupOBaHUE TPEACTABICHUI: O MaTEepUAIBPHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €& BeAylled poid B oOecrneueHUuu
YCTOMYMBOIO  Pa3BUTUS  YEJOBEYECTBA: B  PEUICHUH  MPoOJieM
AKOJIOTUYECKOM, SJHEPTETUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIHMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUAIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
o0ecCIieYeHnr palMOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJNbTYphl YEIOBEKa, a TaKKe IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOIHOM Ccpe/ie;
OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAIMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (HyHIaMEHTAIbHBIX
IIOHATUH, 3aKOHOB U TEOPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMUYECKHUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00mMx
HAYYHBIX MTPUHIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU 71 OOBICHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOAY;
IPaMOTHOTO PEIICHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMK SKOJIOTUYECKON 0€30MaCHOCTH TIOCIECTBUN
OBITOBOM M TPOU3BOACTBEHHOM JEATENTLHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM TIPOU3BOICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKO BEIIECTB;
yrayOJeHue MpeCcTaBICHUI 0 HAyYHBIX METO/1aX MO3HAHUS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUST XUMHUYECKHUX SIBJICHUW, MMEIOIIUX MECTO B TMPHUPOJE, B
MPAKTUYECKOM JIEATEIIBHOCTU Y MOBCEIHEBHOM KU3HMU.

B nnane peanu3zanuu nepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKUMNA TETOCTHOM CHCTEMbl CpEIHEro oOuiero oOpa3oBaHUs NpPHU U3YYEHUU
npeaMera «XuMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
npUOOPETAIOT TaKue 1M U 331a4H, KakK:

BOCMIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U



MPUKIAAHBIX HWCCIIENOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHUIO  Ha  OCHOBE  YCBOCHHS
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

e Pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOIO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCTIEIITHON MPO(ECCHOHATBLHON U 00IIECTBEHHOM JAESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBanme yMEHMII W HABBIKOB Pa3yMHOTO IMPUPOJIOIOJIE30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOMN JESTEIHHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YUCHUS] XUMHUH Ha yTIyOJIEHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctasisier 204 yacos: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenmMeT 1 3HaUEHUE OPraHUYECKON XUMHUH, PEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

DNEKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXKHOCTM aroMa yriaepoja. XHMHU4YEcKas CBS3b B
OpPraHUYECKUX COeNMHEHUSX. THIbI TMOpUIN3aIIui aTOMHBIX OpOUTANIel yriiepoa.
Mexanu3mbl  00pa3oBaHHS KOBAJCHTHOM CBs3u (OOMEHHBII W JTOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBs3b. CocoObl pa3pbiBa CBSI3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPA3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalllEéHHasd,
ckenetHas. M3omepusa. Buapl u3omMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OneKTpOoHHBIE 3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COeIMHEHUN (MHAYKTUBHBIN U
ME30MEpHBIN 3PP eKThI).

[IpencraBnenne o KilaccUpUKALMK OpraHnyeckux BeniecTB. lloHatne o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALLEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIENEH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorndeckuil psij ankaHoB, o6mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.

XYWMHUYECKHE CBOICTBA QJKAaHOB: pEakUUUd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKINi paguKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUs] U IPUMEHEHHE aTKaHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYyTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) IHUKJIoaIKaHOB. CrlocOOBI MOJTy4Y€HUsI U IPUMEHEHHUE
LIUKJIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, oOmmias (Gopmysa, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, SP>-THOPH IM3aLIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpudeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuu NPUCOCAUHEHNs, 3aMEIICHHS B O-IIOJIOKEHHWE IIPU JBOWHOW CBS3H,
nonuMmepusanuu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOIy4YEeHUS U IPUMEHEHUE aJIKEHOB.

Anxaauensl. Knaccudukarus ankaaueHoB (COnpsikEHHbIE, N30JIMPOBAHHEIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKIX CBOMCTB
COMPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [lonumepusanus conpsykEHHbIX
nueHoB. CriocoOBbl OJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTasiel yriepoaa. Ouznyeckue CBOICTBA aJIKMHOB.
XHAMHMUYECKHE CBOMCTBA: pEaKLUU IPUCOCAUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALINAH,
okucieHus. KHcioTHbIe CBOWCTBA AJIKWHOB, UMEIOIINX KOHLEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHE
AJIKWHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omosornuyeckuili psiy apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIIMM 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKalle, PEaKUUU NPUCOECIUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
KameHnHblil yrojib U NpoAyKThl ero nepepadotku. CnocoOsl nepepaboTku HEPTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunn
3aMEIleHHs] TalloféHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIny, MHUAHOTPYIIILY,
amuHorpynmy. /[leficTBHe Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIO
pacTBopa mi€nour. B3auMoaencTBUE OUTaJIOr€HAJIKAHOB C MarHMEM MU LUHKOM.
[TonsiTne 0 METANIOOPTaHUYECKUX COCIMHEHUSX. Hcnonb3oBanne



TaJIOTEHNIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
u3ydeHue (GU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yraepojia ¥ BOAOPO/1a B OPraHMYECKUX BEUIECTBAX, OJYyYEHHUE STUIIEHA U U3yUYECHHE
€ro CBOICTB, O3HaKOMIIeHHE ¢ KoJuleKIusmMu «HepTe» u «Yrombpy, ¢ obpasnamu
IJIaCTMAacC, KaydyyKOB M PE3UHbI, MOJEIUPOBAHHE MOJEKYJ YIIEBOJAOPOJIOB M
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTHL. CTpoeHHE MOJIeKyn (Ha MpuMepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMUYECKHE CBOWCTBA: pEAKIMH 3aMEUICHUs, JETUJIpaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKNaTypa U n3oMepus. OcoOeHHOCTH (PU3HYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XUMHUYECKHE CBOMCTBA: PEaKIIUK 3aMEILCHUs], B3aUMOJICUCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAUYECTBEHHAs! PEaKIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKJI1eoGUIbHOTO 3aMernieHus. [leficTBrue Ha
opranu3m yenoBeka. CriocoObl MOIy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOTO sifpa. Puszmyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBoicTB (enona. KadecTBennoie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COETUHEHUSI — alTbJICTH]IBI M KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['OMojoruueckue psjibl albIeTU0B U KETOHOB, O0IIas
dbopmyna, uzoMepusi U HoMmeHKiarypa. Dusnyeckue CBOMCTBA albJACTUIIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJACTHIOB U KETOHOB: PEAKIIUU MPUCOCIUHECHUSI.
OxuciieHue albJeru/ioB, KauyeCTBEHHbIE peakiuu Ha anbaeruabl. CrnocoObl
MOJTYYEHHUs] U IPUMEHEHUE AJIbJIETHU/IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHNE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi STepuPUKalUU, PEAKIUH C YYaCTHEM YTIEBOJOPOJHOTO pajvKaa.



OcoOEHHOCTH CBOWCTB MYypaBBUHON KHUCIOTHL. [lOHSTHE O TIPOU3ZBOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX UM apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJE8As,
JuHOoNeH08as KuciaoTbl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HICTIOYHOM Cpee.

Kuprwi. Ctpoenue, GpU3NIECKUE U XUMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHCJION U 11enoYHor cpesne. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHKAIINX OCTATKU
HETpeIETbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpoO/IE.

MBpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBojaoB. Kinaccudukaius yrieBoaoB (MOHO-, Tu-
U nojucaxapujpl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, rajakro3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaXOxkjaAeHHE B npupoje. DoTocuHTEs.
XHUMUYECKHE CBOMCTBA IIOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U albIAETHIHON
IpynI, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TOKo3bI, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /ucaxapuasl: caxaposa, MajlbTO3a U
nakTo3a. BoccTaHaBnMBaIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenue B npupojse u npuMmeHenue. [lonncaxapuapl: kpaxmann,
IIMKOTEH M 1emnono3a. CTpoeHHE MAKpPOMOJIEKYJ KpaxMmalla, IJIMKOTe€Ha H
neJuTono3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUIIOJ03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalia: THAPOJINA3, KAUECTBEHHAs] PEAKIUsi C HOJOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemuionossl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHME ATWJIOBOTO CIHMPTAa B aJbJIETHU]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTHlIbl (C THUIPOKCHUIIOM
nuammuncepeopa(l) u runpoxcugom meau(ll)), peakius riumeprHa ¢ THAPOKCUIOM
meau(ll), xumudecke CBOMCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJCHCTBUE
pacTBOpa rioKo3bl ¢ ruapokcuiom Meau(ll), B3aumonericTBre Kkpaxmaia ¢ HOAOM,
pelIeHrne DJKCIEePUMEHTAIBHBIX 3a7ady 1o TemaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIC YPUPHD».

A3o0Tcoaep:kamye OpraHndecKue CoeJuHEeHMsI.

AMUWHBI — OpraHUYecKre MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTuyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA amu(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJECHUCTBUE IEPBUYHBIX AMHHOB C a30TUCTOW KHCJIOTOM.
Conu anKuiaMMOHUS.



AHWIMH — IPEACTABUTE]Ib aMUHOB apoMaTU4eCcKoro psiia. CTpoeHre aHUINHA.
B3auMHoe BIMAHHME TpyHn aroMOB B MoJiekysie aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOWMCTB aHWiMHA. KauyecTBeHHbIEe peakiuu Ha aHWiIuH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anudarnyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHbIe IPeICTaBUTENN Ol
AMUHOKHUCIIOT:  TJIMLIMH, aJlaHuH. @Ou3nyeckue CBONCTBA  aMHHOKHUCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHUYECKHUX
COCIMHCHUM, peaKIus MOJHUKOHICHCAIINKA, O0pa3oBaHWE TMICNTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak npupoaHsie monumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OEJKOB: THUIPOJIU3, JCHATYpaIus,
KauyeCTBEHHBIC PEAKIINH HA OCIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalusi OEJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TCoaepKallre OpraHuYeCcKre COeTMHEHU» U «Pacrio3HaBaHWE OPraHUYECKUX
COCIUHEHUI».

BricokoOMOJIeKYJISIPHBbIE COeINHEHMNSI.

OCHOBHBIE MOHSATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpHU3AIU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCJUHECHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETaKpUiIaT, MOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3iaraeMplie TTOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIECHUE OJKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIaCTMAcC ¥ BOJIOKOHY.

PacuéTHrble 3amaun.

Haxoxaenue MoJIeKyJsipHOM (OpPMyNbl OpPraHUYECKOTO COCIAMHEHUS IO
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €TI0 COCTaB, HAXO0XKIACHUE MOJICKYJIIPHON
(bOopMyIIBI OPraHINYECKOTO COSTMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CrOpPaHUs, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJIECHUE CTPYKTYpHOH (POPMYJIBI OPTaHMYECKOTO BEIIEeCTBA Ha



OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpEAEIeHUE AO0IH
BBIXOJIa MMPOYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOXKHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeIMeTHBIX CBSI3eH MPU U3YYEHUN OPTraHMYeCKOW XMMHHU B
10 xjacce ocCyIIeCTBISIETCA Yepe3 HCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHSATHUH, TaK M TOHSATHHA, NPUHATBIX B OTICIBHBIX IpeAMETax
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SBJICHUE, HAYYHBIN (aKkT, TUTIOTE3a,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

duszuka: Marepusi, aroM, DSJIEKTPOH, WPOTOH, HEHUTPOH, MOJEKYIIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BEIMYHHBI, C€IUHUIBI U3MEPEHUs, CKOPOCTb, SHEPTus,
macca.

buonorusi: knerka, opraHu3M, SKocucTema, Ouocdepa, MeTadoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, [bIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBl, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOTIOIIIHNE CPEJICTBA, MATEPUAIIBI H3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KVIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHTAJISIM.
DnexTpoHHBIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DNEeKTPOOTPULATETBHOCTD.

[Tepuonuueckuii 3akoH U Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
JA.N. Menneneea. CBsi3b NEpUOAMYECKOTO 3akoHa U Ilepronnueckoil cuctemsl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIaM U IeproaM. 3HaueHHEe MePUOIUIESCKOTO
3akoHa J[.1. Menneneena.

XYMH4YECKass CBSI3b. BHABI XMMHMYECKOM CBSI3W: KOBAJICHTHAsl, HWOHHAsi,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN. DHEPrus U JjuHa cBs3u. [1oJsipHOCTD, HAPABIECHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBsi3u. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.



BajleHTHOCT, M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremMax. VictuHHbie pacTBopsl. Ipeacrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacCTBOpE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllieHHble U
HEHACBIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIESCTB. | pUBHATLHEIC
Ha3BaHMs OTJIEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMHUuecKUX peakiuii B HEOPraHWYECKONH U OpraHUYeCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katainn3 u kaTannu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIE peaklui. XuMuieckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIMEC HA TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas gucconuanus. CuibHble M clla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOTO OOMeEHa.

OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETOoH 3JIEKTPOHHOro OajaHca.
DIEKTPOIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
paslioKeHHUe TMEePOKCHJa BOJOpOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJCIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJEHNUE PEAKIIU HOHHOTO 0OMEHa, Oolpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeTauioB B [lepuoandyeckoi cucteme XuMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUS uX aTomMoB. DuU3MYECKHe CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).



Bonopon. Ilomydenne, ¢usnyueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTajulaMH ¥ HEMETaJlJIaMU, BOCCTaHOBUTEIbHbBIE CBOMCTBA. ['uapubl. TorinBHbIE
HIIEMEHTHI.

["anmorensl. Haxoxnenue B Mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepskaime
COEJIMHEHHUS TrajnoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI TOTYUYECHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TIONYyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxpaenue B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJOTHI. [IpuMeHenue cepbl U €€ COeqUHEHHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CocOObl MOMydeHUs, (U3UUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxA€HUWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIUH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamoB B Ileproandeckoi cucteMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX 000JIOYeK aTroMoB MeTauioB. OOrue
¢dbuznyeckue cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX JIEMEHTOB. HaTpuii u kanuii: momydeHue, GU3ndeckue 1 XUMUIECKUE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COECTUHEHHU.



OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3nYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4YeHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBAa M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(lll). [lonmydyenne u mpumMeHeHue xenesa u
€ro CILIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3yYEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBbl», B3aUMOJCHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJie3a C PacTBOPAMHU KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 110 TeMaM
«Tanorensr», «Cepa u €€ coemuHeHUsD», «A30T U (hochop U HX COCTUHEHUD,
«Mertasibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectsa. [lonstue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTO uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ALNKH XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJTyYeHUs] BKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCJIOTHI, M€TaHoJ1a). [[pOMBIIIEHHBIE CLIOCOOBI MOTYYEHUs] METAJIJIOB U CIUIABOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEbl U €ro nocieAacTsus. Posibs xumun B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecIieyeHU ! ITUIIEBOI OE€30IaCHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuna
0€3011acCHOT0 UCITOIb30BaHUs MPENapaToB OBITOBOM XMMHUH B IOBCETHEBHOM KU3HHU.

XUMHUS B CTPOUTEIbCTBE: BXKHEHIIINE CTPOUTEIbHBIC MaTepHuasbl (IIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKIO, KepaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHblie 3anaumn.

PacuéTer: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEII[ECTBA, MACCE WM 00bEMY OJTHOTO U3 YIACTBYIOIIHUX B PEAKIIMH BEIECTB, MACCHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOYKTa PEaKIUH, €CIIU OJTHO
U3 BEIIECTB JAaHO B BHJAE pacTBOpa C OMNpEAeIEHHOM MaccoBOWM JoJiel
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHIICHTPAILIUU BEIIECTBA B
pacTBope, 0JIM BBIXOJIa IPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MNpU  HU3YYECHUH OOmEed
HEOpraHWYeCcKON XUMHUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
O0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TIOHATHHA, MPUHATHIX B OTIACITBHBIX
MIpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYIHBIA (DaKT, THIIOTE3a,
TEOpwsl, 3aKOH, aHAIN3, CHHTE3, KIACCH(PHUKAINS, MEPUOANIHOCTh, HAOIOICHHE,
HU3MEpPEHHE, SIKCIIEPUMEHT, MOJIEITb, MOJICTMPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIBI, PAAMOAKTUBHOCTH, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, WJCalIbHBIM Tra3, (uandeckue
BEJTUYMHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, DHEPTHSI, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKJICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pPeCypCHhI.

TexHOMOTHS: XUMHUYECKasl TPOMBIIUICHHOCTh, METAJLUTYpTHUs, CTPOUTCIHHBIC
MaTepHalbl, CEIbCKOXO3IUCTBEHHOE MPOMU3BOACTBO, MHUIIICBAsT ITPOMBIIIICHHOCTD,
dapmareBTHUECKAS MIPOMBIIIICHHOCTb, MIPOM3BOCTBO KOCMETHYCCKUX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, d3JIEKTPOHHAs
MPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYarONIMMHUCS POCCUICKON TpakKJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhI; CTIOCOOHOCTh CTAaBUTH LIEIH U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOOPSIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUNIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX U MIO3HABATEIBHBIX 33124, BBIMOJTHEHUN XUMUYECKHIX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W TMPAKTHUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TTOCTOSTHHOTO TPY/Jla YUYE€HBIX U MMPAKTHKOB;

MHTEpeca U M03HABATEeNIbHBIX MOTHUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(OPMAITUH O MTePEAOBBIX TOCTHKEHUAX COBPEMEHHON OTCUECTBEHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;



CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
Y NPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS IOCIJIECACTBUIM
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOIONIEHUsT TIpaBWJI OE€30MacHOTO OOparieHusi C BEMeCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSI LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0OBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJie HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAIbHOH TPACKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00Pa3HOTO OTHOIIEHUS K MPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHKCHHM XUMUHU IS
pelIeHus BOIPOCOB PAIIMOHAIBHOTO MPUPOI0TI0JIH30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH
1 OOIIIECTBEHHOMN NPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBICHUS 00 OKPYXKAroIleM MHUpE Kak O €AMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
UBUIM3AIMH: B €€ TYMaHUCTHYECKON HAIIPAaBJIEHHOCTH M BaYKHOU POJIU B CO3JaHUU
HOBOW 0a3bl MaTepUalbHON KyJNbTYypbl, B pELICHUH TI0O0ANIBHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1acHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUHN
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KaKJOTO WJIeHa 00IECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IOHMMAHMUSI CYIIHOCTH METOJIOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUN OKPY’KaIOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 0O0CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAayYHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IENBIO MOTyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

WHTEepeca K MO3HAHMIO, UCCIIeI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTAM TpyAa B pasiuyHbIX cepax mpodeccnoHaIbHON
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUSI TPOTPAMMBbI IO XMMHH Ha YPOBHE
CpelHero o01Iero o0pa3zoBaHus BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHpa M CIEeONU(PUKY METOJO0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIecc, CUCTeMa, HayYHBIM (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCClleIOBaHNE, HAOMIOCHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCalIbHbIC YUcOHBIC NelcTBHs (TIO3HaBaTEIbHbIC, KOMMYHHKATHBHEIC,
pETYJIATUBHBIE), o0ecreunBaroIIre dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHOM KOMIETSHITMHN 00y4YarOIInXCs;



CITOCOOHOCTh O0yJaroIIIXCs HCIIOJIL30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHHBEPCAJIbHBIC Y4YcOHBIC
JEHCTBUS B MIO3HABATCIIBHOW U COITMAIBHON MTPAKTHKE.

MeTanpeIMEeTHBIE Ppe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbLHBIMU
y4eOHBIMH  TI03HABaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH M  PETyJISATHBHBIMU
NEUCTBUSIMHA.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MMOCTABICHHBIMHU LEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMysia, ypaBHEHUE XUMUYECKON peakIuu
— MPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJIETIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON PaboTE;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY



MTOVICKY METOJIOB PEIIEHUS MPAKTHYCCKUX 3aa4, MPUMEHECHUIO PA3TMIHBIX METOJIOB
TIO3HAHMSL.

3) pabora ¢ uHpopmaunmei:

OPUEHTHPOBATHCS B Pa3JMYHBIX HCTOYHWUKAX WH(PoOpManuu (Hay4dHO-
MOMyJISIpHAsl JTUTepaTypa XHMHUYECKOTO COJICpP)KaHHWs, CIPaBOYHBIC IOCOOUS,
pecypcel IHTepHETa), aHATU3UPOBaTh MH(DOPMAIMIO PA3TUYHBIX BUAOB U (opm
IpEICTaBICHHUS, KPUTHYCCKU OIICHUBATH e JOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW I BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

mpUOOpETaTh OIBIT WCIOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

HCII0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IPU PabOTE C XUMUYECKON
uHdopMaIue: MPUMEHATh MEXIpeIMeTHbIEe ((DU3NYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI B X0OJIe AUAJIOTa W/ HIIn
JTMCKYCCHUH, BBICKA3bIBATh HIeU, (HOPMYITUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPEIJIOKEHHON 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIHHOU JCSITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMH TTPH BBHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJNbTaTaM IMPOBEAEHHBIX HCCICAOBAHUHN ITyTEM COTJIACOBAHUS TTO3HMIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO IT03HABATEIHHYIO
NeATEeILHOCTh, ONpenelsas e¢ Iead W 3amadyd, KOHTPOJMPOBAaTH W 10 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TMPEAjaraéMblii ajirOpuT™M JACHCTBUN MpuU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;



OCYULIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CcaMoOaHalu3a |
CaMOOLEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTrpaMMBbI [0 XMMUU HA YIiIyOiIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOUYAIOT ClIelUPUIECKUe AJis
y4eOHOro mnpeaMera « XMMUs» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIIPETAIMN U TPEoOpa30BaHUIO 3HAHHM, BUJIbI JEATEILHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W TMPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTYallHsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX ¢ XUuMuel. B
nporpaMmMe MO XHMHHM HPEIMETHBIE pPE3yJIbTaThl MPEACTABICHBl IO TOJaM
U3YUYECHHUS.

10 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHHH OPraHUYEeCKOU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTETUUECKON U
MUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUn PalMOHAIIBHOTO
MPUPOOIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YyeJIoBeKa, a TAKKE HKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
Y IIPUPOJTHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM DJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOWMTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMma, TuOpuau3alsi aTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, DJICKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCJIEHHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTPYKTypHble (opmynbsl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAas), HM30MEPHI, TOMOJOTUYECKUN PN, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHUus OHHEPruu TMPU XUMHUYECKUX peaKkIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMUSI, JIKAIHE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TIPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKHUX peakIui, TEePMOJUHAMHYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHUsI, O B3AMMHOM BJIUSIHUM aTOMOB U TPYIINT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3(dexTsi, opueHtanTsl | u Il pona);
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCITOJIb30BAHUU BAXKHEWIIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN



NeSATeTLHOCTH YEJIOBEKa, OOIINX HAYIHBIX MMPUHITATIAX XUMHUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe POU3BOICTBA METaHOIa, MepepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU
OMKMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJICTHBIX) (DOPMYIT OPTaHUIECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUS XMMHYECCKUX PEAKIMA U PACKPHIBATH UX CYITHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIHMi  MOCPEACTBOM  COCTaBICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TOTaBJIMBATH MOJIEIIM MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WILTIOCTpAIlUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABJIMBATH MPUHAJJICKHOCTh M3yUEHHBIX
OPraHUYECKUX BEIIECTB IO HX COCTaBY U CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbAeTHa, aleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIBMUTUHOBASI KUCIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, OG- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, [IMKJIOATKAHOB, aJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAMHECHUNH M aMHUHOB,
AMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, JHU- W  TOJIMCAaXapUIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYID  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XHMHYECKHMX PEaKIUW C MCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KpPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbsi (He(Th, MPUPOAHBIN I'a3, YTrojhb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
IpUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAay4YHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaabHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TU 3HAHUS,;

c(hOpMHUPOBAHHOCTh YMEHHUSI PUMEHSITh OCHOBHBIE ONEpPAIllU MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MU,
UCIIOJIb30BAaTh CUCTEMHbBIC 3HAHUS M0 OPTraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEI[ECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, IIOTHOCTY Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX pPeIIeHUu mpolaeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopMynaupoBaTh IIENb HUCCJIEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;



c(hOpPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpecTBa MaccoBoi nHPopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOIOIOIB30BaHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroLIMe MOHATHS — XUMAYECKUAN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
9JIEKTPOHHass 000JIouka aroma, S-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE H
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUdsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTEINEHb OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJHA),
KPUCTAJUIMYECKass PEIIETKA, XUMHYECKAas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKLINHU, CKOPOCTh XUMUYECKON pPEaKLMU, XUMUUECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJWYECKUU S3BIK
XAMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIE)KAL[ME B OCHOBE IOHUMAaHUS IPUYUHHOCTH
Y CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTABICHUSI O MEXaHU3MaxX XUMHUYECKHX PEAKLHM, TEPMOJWHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYEeHUU U 0€301MaCHOM HCTOJb30BAHUM BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MIPUHIIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS HPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  PEaAKIUH,
cucremaruieckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJInYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEIIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUH: KIIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
M0 UX COCTABY, XUMHUUECKHE PEAKIIU IO PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, Y4YaCTUIO KarajiuzaTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpATh OCHOBAHUS W KPUTEPUH [UIS  KJaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—4YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoir  cucremsl  JI.M.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUA
«QHEPreTUYCCKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX
AIEKTPOHHBIX 000JIOUCK;

chOpPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHME  CBOICTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWUYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMdl  TUAPOJIM3a;  pEeaKkLui
KOMILIEKCO0Opa3oBaHusl (Ha MpUMepPe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);

c(hOpPMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTM XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TaK)Ke XapaKTep CMENIEHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIUSTHIEM
BHEIIHUX Bo3aeicTeuil (mpunuuin Jle [larense);



cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TMOJIYYEHUS CEPHOM KHCIIOThI, aMMHaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€71€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpuUpoabl — HAOIIOIEHUE, W3MEPEHHE, MOJEIHPOBAHUE,
AKCTIEPUMEHT (peajbHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCTIEPUMEHTATIHLHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3bh XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

chOpPMHUPOBAHHOCTh, YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHATUM «MacCOBasi JTOJISl BEUIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKkuuu; 3Ha4€HUsT BOAOPOIJHOTO TOKA3aTeNsl PACTBOPOB KHUCIOT U IIEIOYEH C
W3BECTHOM CTENEHBIO JUCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOJYKTa PEAKUUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ONpe/IeIEHHOW MacCOBOM JI0JIEll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT MPUMECH ); JTOJIM BBIXOJIa TPOAYKTa PEAKIIUN; OOBEMHBIX OTHOILICHUM Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIPHO TIUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NIPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONpPEETICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pasnu4HbBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnsy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOro0 O0OpalleHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 1IEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIU3UpPOBaTh W  OLEHHMBATh  HX
JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI: COOII0OIaTh MpaBuUja MOJIb30BAHUS XUMUYECKOU
nocyol W JabopaTOpHBIM O00OpyJAOBaHWMEM, OOpalleHUs C BeEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKIIUSMH [0 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTBITOB, JKOJIOTUYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LESIX COXPAHEHHUS CBOETO 3[0POBbsS, OKPYXKAIOIIEH MPUPOAHON
Cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBICE OPTaHU3Mbl ONMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci noka3arens [1K;

c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas



JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMAILIHIO, epepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Oﬁﬂ TPOILHbIE pﬁaKanecmle o0pa3oBaTesbHbIE
padoThI padoThI pecypch
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
IT 7 .T
11 ctpocins oprasmsecii cocxnerni A. M 5 Bu6morera LIOK
' b P A i https://m.eds00.ru/d69df650
byrneposa
Wroro mo pazneny 8
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHbIE yriIeBOAOPOIbI — aJIKaHBI, 5 Bbu6mmoteka [JOK
' LUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aqKeHbl, 14 1 bubnnoreka [JOK
) aJIKaIMEHBI, aJKUHBI https://m.edsoo.ru/d69df650
bu6nmorexa LIOK
2.3 ApomMaTtudeckue yrieBoaoposl (apeHsbl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 bubmuoteka [IOK
' nepepadoTka https://m.eds00.ru/d69df650
bubnmorexa LIOK
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paznen 3. Kuciopoacoaepikamme opranndeckKue coenHeHust
but6mmoreka [IOK
3.1 Crpret. Genon 1 1 https://m.eds00.ru/d69df650
K :
32 xotom. Kepbonomse xucnorss. Cromanse 2 ) BuGimorera LIOK
' ap ’ https://m.eds00.ru/d69df650
s¢upsl. XKupsl
3.3 YrineBoasl 9 1 Bubmorexa HOK

https://m.edso0.ru/d69df650
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Hroro no pazaeny 41

Pasznea 4. A3oTcoaepkaiye opraHuyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12 1 2 ﬁg&?ﬁ;fg;gﬁ}éﬁg 4650
Uroro no pazneny 12
Pazzen 5. BeicokoMoIeKy IsSIDHBIC COIHHEHMsI
5.1 BricokOMOJIEKYJISIpHBIE COSTMHEHUSI 6 1 BH6J_IHOTeKa LOK
https://m.eds00.ru/d69df650
Uroro no pazneny 6

OBILEE KOJIMYECTBO YACOB 10 [TPOI'PAMME 102 3 | 6 |



https://m.edsoo.ru/d69df650
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11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /i HpOrpAMMEL Beero Ko;npo.m,m,le HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTeIbHbIE
padoThbI padoThI pecypesi
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atoma. [lepuoanueckuit 3aKoH BuGmorexa LIOK
1.1 u [lepuonnueckas cucTeMa XMMUYECKUX 9 i
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnorexa [JOK
' BELECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pa3nea 2. Heopranuyeckasi Xumusi
bubnunoreka LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nunorexa LIOK
2.2 Merasuisi 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHUS B XUMHU. XUMHUS U 9 bubmnoreka IIOK
' YKU3Hb https://m.edso0.ru/2dd57f24
Wroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHHE
OpraHUYEeCKON XUMHUH,
MPEJICTABICHUE O
MHOT'000pa3uu OpraHuIeCKUX
COCTMHCHUI

DNEKTPOHHOE CTPOEHUE aToMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BaneHTHblE BO3MOKHOCTH
aToMa yriepoja

XuMuyecKas CBsI3b B
OpPraHUYECKUX COECAUHECHHUSX.
Mexanu3msbl 00pa3zoBaHUs
KOBAJIEHTHOH CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpraHUYEeCKUX COCIMHEHUN A.
M. bytneposa

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OpraHuYeCKUX
COCIMHECHUI

[IpencraBnenue o
KJ1accu(UKaluu u
CUCTEMaTUYeCKast

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe PecypChl

bu6nmoreka [IOK
https://m.edso0.ru/3686e6f5

bubmuorexa [IOK
https://m.edsoo.ru/0ce6fd4c

bu6nuoreka [IOK
https://m.edso0.ru/8d39f5c8

bu6mmoreka [IOK
https://m.edsoo.ru/9e595ch8

but6mmoreka [IOK
https://m.edsoo.ru/b0e61661

but6mmoreka [IOK
https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnunoreka [JOK
OPraHN4eCKOM XUMHUU https://m.edsoo.ru/ba5706aa

8 Cucremaru3anys u bu6nuoreka [IOK
0000111eHUE 3HAHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUI
psn, obmas hopmyIa,

9 HOMEHKJIaTypa U U30MEPHUS, bubnmnoreka HOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOU3NYEeCKrEe U XUMUYECKHUE bubmuorexa [JOK
CBOMCTBA aJIKAaHOB https://m.edsoo.ru/3137711c
HaxoxneHnue ankaHoB B

11 npupoje. CriocoOb! bubnuoreka [JOK
MOJIyYEHUSI U IPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AIIKaHOB
[uxnoankansl: o01mas
¢dbopMyIa, HOMEHKIIaTypa U

12 n30Mepusi, 0COOCHHOCTH bu6nuoreka [IOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IPUMEHEHUE
Pemrenue pacu€THbIX 3a1a4 Ha
ONPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyIIbI OPraHuYEeCcKOTOo

13 BEIIECTBA M0 MAaCCOBLIM bu6nuoreka [IOK

JIOJIIM aTOMOB JJIEMEHTOB,
BXOIANIUX B €0 COCTAaB.
Cucremarusamnus U
000011IeHHE 3HAHUH 10 TEME

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
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AJIKEHEI: TOMOJIOTHYECKU T
psia, obmas popmyia,
HOMEHKJIaTypa, AIEKTPOHHOE

bu6nuoreka [IOK

14 f;gg;g;aﬁgfefﬁoe https://m.eds0o.ru/273b0ale
CrpyKTypHas ¥ LuC-TpaHC-

M30MepHsl ATTKEHOB
Ouznyeckue 1 XUMHUIECKHe

15 CBONCTBA ankeHoB. [IpaBuio BH@HOTeKa HOK

https://m.edsoo.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl nostyueHus u bubnnorexka HOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpaxTuueckas padora Ne 1 o

17 teme "[lonydyenue sTuieHa u BH6J_IHOTeKa OK
H3yUeHHE 6ro CBORCTE" https://m.edso0.ru/0941eed8
Pemenne pacu€THbIX 3a1a4 Ha

18 ONpeIEICHUE MOJIEKYIISIPHOU bubnmnoreka HOK
(hOpMYyIIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaaueHbl: CONpsKEHHBIE,

U30JIMPOBaHHBIE,

19 KyMyJ'III)/IpOBaHHBIG bubmmorexa LIOK
OcoBeHHOCTH 3J'Ie£(TpOHHOFO https://m.eds00.ru/04298c0a
CTPOEHHUS

20 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI ostyueHust u bu6muoreka [JOK
IIPUMEHEHHE AJIKAINEHOB https://m.edso0o.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHI

29 psix, obuiast popmyna, bubnuotexa [JOK

HOMCHKIJIaTypa, 3JICKTPOHHOC
U IPOCTPAaHCTBCHHOC

https://m.edsoo.ru/68b6cc4c
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CTPOCHHE MOJICKYI,
¢u3nvecKkne CBOUCTBA

23 XUMUYECKHE CBONCTBA bubmuorexa [JOK
AJIKWHOB https://m.edsoo.ru/23493a93
KauecTBenHble peakiuu Ha bubnmoreka [JOK

24 o .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOsI MoTydeHus U bubnmnoreka HOK

25 .

MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o

26 ABHEHHIO I)[(I/IMIquCKoﬁ bubmnorexa LIOK
yp https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u

27 .
000011IeHE 3HAHUH 10 TEME
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmras popmyina,

HOMEHKJIaTypa. JIEeKTPOHHOE
28 U TIPOC aH}g)FBCHHOC P bubmnorexa LIOK
pocip https://m.edsoo.ru/a92a7094
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyoJ1a, UX (U3NYECKUE
CBOMCTBA

29 XUMUYECKHE CBOMCTBA bu6mmoteka [IOK
aApEHOB: PEAKIUH 3aMEICHUS https://m.edsoo.ru/a44alae4
XHUMUYECKUE CBOKCTBA
apeHOB: peaKuu bubnmnorexka [HOK

30 .

MPUCOETNHEHUS, OKHCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3051a

31 Oco0eHHOCTH XUMHUYECKUX bubnmoreka [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 337249 Ha

30 ompeielICHUE MOJIEKYISIPHOMN bubnmnoreka [JOK

(hOpMyIIbI OPraHuYECKOTO
BEIIECTBA

https://m.edso0.ru/53461a2c
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33

34

35

CriocoOsl motyueHus: u
IIPUMEHEHHUE aPEHOB

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKITUH.
Cucremaruzanus u
000011IeHNE 3HAHUH I10 TEME

bu6nuoreka [IOK
https://m.edsoo.ru/6f717d09

36

37

[Ipuponnsriii ra3. [lomyTHbie
HE(TSHBIE ra3bl

KameHnHbIi1 yroips 1 IpoIyKThl
ero nepepaboTKu

bubnnoreka IIOK
https://m.eds00.ru/69b3398b

38

Hed1p 1 ciocoOsI e€
nepepabotku. [lpumenenue
IIPOJYKTOB IIEpepadbOTKU
HeTH

bubnnoreka IIOK
https://m.edsoo0.ru/21f9de78

39

I'eHeTHUECKas CBSI3b MY
Pa3IMUHBIMU Kj1aCCaMU
YTIIEBOJIOPOJIOB

40

41

42

["anorenonpon3BoaHbIE
YTJIEBOJIOPOJIOB: JIEKTPOHHOE
CTpOEHHE; peaKluu
3aMEIIEeHHS TaJloreHa
JeiicTBue 1ienouei Ha
raJIOTeHIIPOU3BOTHBIE.
BzaumopeiictBue
JIUTaJI0T€HAIKAHOB C MarHUEM
U IMHKOM

CucreMaTuzamnus u
0000111IeHHE 3HAHUH 10
pazneny "YrieBoaopoasr"

bu6nuoreka [IOK
https://m.edsoo.ru/82b4d759

but6mmoreka [IOK
https://m.edso00.ru/20e89f22
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https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
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43

KonTponbhas pabota no teme

bu6nuoreka [IOK

"YraneBonpopoast” https://m.eds00.ru/95c9e298
[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHIA
s, o01Ias popmyna,
44 ETHoeHI/Ii M(()i.])'lelf( J}II bubmaorexa LIOK
P Y, https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKIIATYpa,
kiaccudukanys, puznyeckue
CBOICTBA
XUMHYECKHE CBONCTRA
45 MPEACIIbHBIX OJTHOATOMHBIX bubmorexa LIOK
pel A https://m.eds00.ru/26ee34fe
CIIUPTOB
CriocoObl ToTy4eHus U
46 MIPUMCHCHHE (3,[1 HOATOMHBIX bubmorexa LIOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

48 STUJICHTIIMKOIb U TIULEPHH, bubnmnorexka HOK
ux QusnvecKre U XMMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl monyueHus: u

49 MIPUMCHCHUE I\?I/II-IIOFO’dTOMHBIX bubmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIBI
50 (bmnqecmll)e CBOWCTBA o bubnnorexa LIOK
’ https://m.edso0.ru/2ce726f8
TokcuunocTh GeHomna

51 XUMUYECKHE CBOMCTBA but6mmoreka [IOK
dbenomna https://m.edso0.ru/037ca5f9

52 CriocoOsl mostyueHus: u bu6muoreka [JOK

npUMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c
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[TpakTrueckas padota Ne 2.
Pemenue

bu6nmoreka [IOK

53 AKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/fd0ced09
no teme "CrupThl U GeHosr"

54 Cucremaruzamnus u bubmuorexa [JOK
000011IeHNE 3HAHUH I10 TEME https://m.edso0.ru/1810cb9b
AJNBIETHIBI M KETOHBI:
3JIEKTPOHHOE CTPOCHUE

55 KapOOHUJILHOW TPYIIIbI; bubnmoreka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MepHs U
HOMEHKJIaTypa
AJBICTHIBI U KETOHBI:

56 (hU3UYEeCKre CBONCTBA; BH6J_IHOTeKa HOK
PCAKIIH TIPHCOCMHEHI https://m.edso00.ru/c887425c
Peakuuu oxkuciaeHus u

57 Ka4eCTBCHHBIC PEAKIINH BH6J_IHOTeKa LIOK
ATBIIETHIIOB H KETOHOB https://m.edsoo.ru/a393baa9

58 CrniocoOsI monryueHus bubmuotexa [JOK
aJbJICTUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka [HOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepust 1 HOMEHKIIaTypa

60 KapOOHOBBIX KHCIIOT, UX BHGJ?HOTeKa HOK
(usHuCCKHe CBOCTBa https://m.edso0.ru/700cc87b
XUMUYECKHE CBONCTBA

61 TIpeIeIbHBIX OJJHOOCHOBHBIX BH@HOTeKa LOK
KapGOHOBBIX KHCIIOT https://m.edso0.ru/40e6e0e9

62 Oco00EHHOCTH CBOWCTB bubmuorexa [JOK

MYPAaBbUHOM KHCIIOTBHI.

https://m.edsoo.ru/bb31be71
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63

64

MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

OcobeHHOCTH CBOWCTB:
HeTIpeIeNbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

[TonsATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

bu6nuoreka [JOK
https://m.eds00.ru/83a08773

bubmuorexa [JOK
https://m.edsoo.ru/0d162d9d

65

CriocoObl nostyueHust u
MIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

bubmuorexa [IOK
https://m.edsoo.ru/7c065c9d

66

67

68

69

70

CrnoxHble 3(UpBHL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
dbopmyia, H3oMepus u
HOMEHKJIATypa

dusnyeckue 1 XUMHYECKHE
cBoiicTBa 3(hHpoB

Pemenue pacuéTHpix 3amay:
110 YPAaBHEHHUIO XUMUYECKOU
peaxiuu, Ha onpeiesieHne
MOJIEKYJISIPHOM (hOpMYyIIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4
no Teme "Kap6oHoBbIe
KUCNOThI. CiioxHbIe d3PUpHI"

Kupsr: ctpoenue,
¢busnyeckue 1 XUMHUECKUE
CBO¥CTBA (THIPOJIN3)

bubmnoreka IIOK
https://m.edsoo.ru/adfffe6d

bubmmoteka [IOK
https://m.edsoo.ru/ad6b94b2

bu6nuoreka [IOK
https://m.eds00.ru/486671fb

but6mmoreka [IOK
https://m.edsoo.ru/al19c5b98
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Oco0eHHOCTH CBOMCTB
KHUPOB, COACPKALTUX OCTATKHU

bu6nmoreka [IOK

n HEMPEeIeIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupel B Ipupoie
Mpbuia KaK COJIA BBICHIHUX
KapOOHOBBIX KHCIIOT, UX
72 Molzo ee nercTBue ﬁOHSITI/Ie Bubmorexa I[OK
tee A ) https://m.edso0.ru/3c566565
0 CUHTETHUYECKHUX MOIOIIHNX
cpenctBax (CMC)
I'eneTnueckas CBsI3b
73 YIJI€BOJOPOOB U bubnnorexka HOK
KHMCJIOPOJICOACPKALIUX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacué€rsl 10 ypaBHEHUAM
XUMHYECKUX PEAKIUI
75 Cucremaru3anus u bu6mmoreka [IOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras XxapakTepucTruKa
76 YTJIEBO/IOB U KilaccuuKanus bubnmnorexka HOK
YTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
MoHocaxapubl: pusznyeckKue
7 CBOMCTBa If HQ[XO)E) eHHE B Bubmorexa IOK
g https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue IIII0KO3bI, €€
78 3HA4YCHUE B bubmorexa [JOK
J)KU3HEeAeATCIbHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Hucaxapupl: caxaposa,
79 MaJibT03a U JIaKTO03a. but6mmoreka [IOK

Haxoxnenue B npupone n
IIPUMEHEHHE IUCaXapuioB

https://m.edsoo.ru/eb0384e7
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[Monucaxapuapl: CTpOCHUE
MaKpOMOJIEKYJI, (pu3nyecKue

bu6nmoreka [IOK

80 1 XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHEHUE
81 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnoreka HOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 337124 HA
82 ONpEAEIICHUE JOJIM BbIX01a bubnmnoreka HOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus u
83 00001eHne SEaHI/Iﬁ o Bubmaorexa LIOK
m https://m.edso0.ru/08d4364c
pazueny
KonTponbras pabora mo teme
84 "KI/IEJII)O oz[cozlpe JKaLLNeE Bubunorexa LIOK
p p " https://m.edso0.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBI: KJTaccupuKaims,
CTpOCHHE MOJIEKYJI, oO1as
85 (p(? MyJa I/I3OMeyI/I}I n bubmorexa LIOK
pMYIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKue
CBOICTBa
86 XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIMH: cTpOeHNE aHWIIMHA,
87 oco6eHHOCT€1 XUMHYECKHUX Bubmaorexa LIOK
N https://m.edso0.ru/39cd21f1
CBOWCTB aHUJIMHA
CniocoObI TTOTyYeHHS 1
88 IIPUMEHEHNE a}JIIqI/I(I)aTI/I‘{eCKI/IX bubmorexa TIOK
P https://m.edsoo.ru/eal38763
aMHHOB
A OKHCJIOTHI:
MHHOKHCITOTH! but6mmoreka [IOK
89 HOMEHKJIATypa U U30Mepus,

¢bu3nyueckue cBOMCTBA.

https://m.edsoo.ru/d1773e80
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OTtnenbHBIC IPEACTABUTENH OL-
AMUHOKHCJIOT

XHUMHYECKHE CBOMCTBA
aAMHMHOKUCJIOT, UX

bu6nmoreka [IOK

%0 gﬁﬁiﬂiﬁiﬁ%ﬁozﬁj:e?;e https://m.edsoo.ru/77df705a
TUAPOJIU3 TIENTUIO0B
benku xak npupoaHsie

91 MTOJIMMEPBI; CTPYKTYPBI BI/I@?HOTeKa HOK
5eIIKOR https://m.edso0.ru/429e9899

92 XUMHYECKHE CBONCTBA bubmuorexa [JOK
0enKoB https://m.eds00.ru/6237306d
A3oTconepkariue
TeTEPOLUKINYECKIE

93 coenuHeHus. HykiaenHoBbie BH6J_IHOTeKa LHOK
KHCJIOTBL: COCTAB, CTPOCHHE 1 https://m.edsoo.ru/521d1431
Ouosoruueckas poib
[IpakTnueckas padora Ne 4.
Pemenue

94 AKCIIEPUMEHTAJIBHBIX 3a7a4 BH@HOTeKa HOK
0 TeMe "A30TCoNIepKaIIHe https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[TpakTuueckas padota Ne 5.
Pemenue

95 AKCIIEPUMEHTATBHBIX 337a4 BH@HOTeKa HOK
10 TeMe "PacIosHABANIe https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COCTUHEHUN"
KonTponbhas pabota no teme

96 "A3oTcoaepxaiiue BH@HOTeKa HOK
S u— https://m.edsoo.ru/ce561bc7
OcCHOBHBIE TIOHATHSI XUMHUHU

97 BBICOKOMOJIEKYJISIPHBIX bubmorexa [IOK

COEIMHEHNH U METOIBI X

https://m.edsoo.ru/7aa63ebd
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CHUHTEC3a —II0JIMMEPHU3alnAa U

MOJIMKOHACHC AU

98 IInacTmacchl. YTtunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
C) : i

00 cmmenmccwneayayen, 1 u6miorera LLOK

YAy https://m.edso00.ru/246103ec
Pesuna
BonoxkHa: HatypanbHbIe,

100 HCKYCCTBECHHBIE, 1 bubnuoreka [JOK
cunretndeckue. [lonumepsl https://m.edso0.ru/5963a601
CHEIUAIBFHOTO HA3HAUYCHUS
[IpaxTuueckas padora Ne 6.

P
101 BIfz:JIITZHI/IfITVIeHTaHBHHX 3a1a4 1 bubmnorexa LIOK
p " o https://m.edsoo.ru/3aebd77a
o teme "Pacnio3naBanue
MJIACTMACC ¥ BOJIOKOH"
O06006111eH1E U
o | o mem | B LOK
" p https://m.edsoo.ru/6a22b1e8
BricokoMonekymnsipHbie
COe/IMHEeHUS "
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
T
w/n eMa ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne WiyueHHs  0GpAzoBATENbHBIE
padoThbI padoThI pecypesi
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubnnoreka HOK
XUMUYECKUH 371eMeHT. M30TombI https://m.edsoo.ru/59c112ee
2 CtpoeHnue 31eKTPOHHBIX 000JI04eK 1 bubnmoreka [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMiuaeckux 1 bubnuoreka [IOK
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue anekTpoHOB 110 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpaIHH
5 aTOMOE BHGMGHTOBq; OZfIOI;HOM u 1 Brommozexa [IOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubnnoreka [JOK
DNeKTpOOTPULIATENILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
7 xm\lznqgwnx anemenToB /1. 1 Eubmorexa IIOK
o . https://m.eds00.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB U
8 00pa3yeMbIX HMH MPOCTHIX U 1 bubmiorexa LJOK
pasy p https://m.edsoo.ru/f8468927
CJIOXKHBIX BEIIECTB 110 IpynnaM u
TepuoIam
9 Cucremaruzamus 1 00001meHme 1 bu6mmorexa [IOK
3HaHUM 110 TeME https://m.edsoo.ru/8fad2942
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Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa30BaHUS

10 KOBAJIEHTHOM CBs13U. BomopogHas bubanorexa LIOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MexXMOIIEeKyIIsIpHBIC
B3aHUMOJCUCTBU
BaneHTHOCTH U BaJICHTHBIC
11 BO3MOHOCTH aTroMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edso0.ru/3d2ca093
UX T€OMETPUUYECKUM CTPOCHHEM
IIpencrapieHust 0 KOMILJIEKCHBIX
12 cope;I[/IHeHI/IﬂX' COCTaB " bubumoreka [JOK
) https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MoOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnuorexa [JOK
13 .
KPUCTAJUIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpe CTaBJI:HI/IG OpKOJIJIOI/I HBIX Eubmorexa ITOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHBIE
15 u HeHaCBIH_[EHHLIep acTBO I/IIIIIVIOCTL Eubmorexa IIOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH bu6mmoreka [JOK
16 :
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3aga4d ¢ ucnoyib30BaHUEM
MOHSATHH ""MaccoBas HOJII bu6mmoreka [JOK
17 N " _
PacTBOPEHHOTO BEIECTBA", https://m.edsoo.ru/785e0ab4
"MoJIsIpHast KOHUEHTpaus'"
Krnaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
18 _
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IIeHNe bubnmnoreka [JOK

3HAHUI 10 TEME

https://m.edsoo.ru/8d2c6a3a
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20

21

KontposbHas paboTa mo temam
"Crpoenue atoma. Ilepnoanueckuii
3aKkoH U [leproguyeckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MengpeneeBa", "CTpoeHue BelIeCTBA.
Mmuoroo6pasue BemiecTs"

Krnaccudukanus XuMHuecKux
peaKkuuii B HEOPTraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHHUS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUU
MIPH XUMUYECKHUX PEaKIIHIX

bubmuoreka [JOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [IOK
https://m.edsoo.ru/6335cdd?2

22

Tennobie 23 (HEKTh XUMHUUECKUX
peakuuii. Tepmoxummuueckne
ypaBHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

23

Brluucnenus no ypaBHeHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUM YPaBHEHUSIM

bubmuorexa [JOK
https://m.edsoo.ru/87b13954

24

25

CKOpoCTh XMMHUYECKOHN peakluu, e€
3aBUCHUMOCTB OT Pa3JINYHBIX
(axTopoB. Karanus u karaiuzaTopsl

['omoreHHbIe U TeTEpPOreHHbBIE
peaxkuuu

26

ITpakTruyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMUYECKON peakiuuu"

bu6mmoreka [JOK
https://m.edsoo.ru/1facaldl

27

28

OO6partuMeble 1 HEOOpaTUMBIE
peakuyn. XMMHUYECKOE pAaBHOBECHE

[IpakTuueckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
M0JIO)KEHUE XUMHUECKOT O
paBHOBeCHS"

bu6mmorexa [IOK
https://m.edso00.ru/30952f9b

bu6mmorexa [IOK
https://m.edsoo.ru/3bf34el7
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DNEeKTPONMTHYECKAs TUCCOLUAIIHS.

bubmuorexa [JOK

29 CunbHbIe U crabble AIEKTPOIHUTHI. https://m.edsoo.ru/5F766bdf
Crenenp auccolanuu
nu .C
o | e Tponnezenne s G Bumorea 10K
A P POB. BOIOPOA https://m.edso00.ru/3966ca89
nokazatenb (pH) pactBopa
r in. P
| meopome o P B 10K
p m p p https://m.edso00.ru/09d5a9bd
ANEKTPOJIUTOB
I1 0 03
p | Mo ed o e B LOK
,];O 8 p P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
| e e B LOK
DCAKIITH. https://m.eds00.ru/56226060
BOCCTaHOBUTENH
34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
HMOHHOTO0) OasaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubnuoteka [JOK
BEIIECTB https://m.edso00.ru/93fh97d2
36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB bubmorexa LIOK
https://m.edso00.ru/5a859d16
37 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LIOK
https://m.edsoo.ru/5afa265d
CucremaTtusa 00o0uIeHNe
38 BHZI;[H;I/I nT()HTel\I/III(;I%';I(HMHquHCKI;IP; Eubmorexa IIOK
" https://m.edsoo.ru/c161eb85
peaknuu
39 KonTponbhas pabota no teme bubnuoreka [IOK
"Xumnueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIIOB B
40 [lepuoauueckoii cucreme bub6nuorexa [IOK

XUMHYECKHUX 3eMeHTOB /JI. .
MengeneeBa 1 0COOCHHOCTH

https://m.edsoo.ru/8ca2dcad
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CcTpoeHus ux aroMoB. duznueckue
CBOMCTBA HEMETAJIIOB

Anorponust HeMeTaJlIoB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa buGmuorexa LIOK
PHMED poJa, Cephl, p https://m.edsoo.ru/ef92c91c
U yrepoja)
42 Bogopon: nonmyuenue, pusndeckue u bubnnoreka [HOK
XUMHYECKUE CBOMCTBA. [ uipuIbI https://m.edsoo.ru/0aa8f613
r CHBI: eHHE e
43 ciocoSu Honyseis, dusiiecie Buamorera LIOK
yHcHu, https://m.edsoo.ru/4e223795
XHMHYECKHE CBOMCTBA
r .B I
| oo B Busorsa 101
POJICOAIEpKalll A https://m.edso0.ru/6b3255e6
rajoreHoOB
JlabGopaTopHbIe B MPOMBIIIIICHHBIC
45 CIOCOOBI IOTY4EHUS TaTOI€HOB. bubnnorexa [HOK
[IpuMeHeHue rajnoreHoB 1 ux https://m.edso00.ru/6971aca4
COETUHEHUN
I1 oota Ne 4. P
46 oKercpuveHTATHHbN 5414 10 Teve Buamorera LIOK
N P " g https://m.edsoo.ru/8b26fecd
I'anorensl
Kucnopon: naboparopHsie u
0 e € croco0
47 EEHMBLIII{IIJ;H&{);IBHI{HGCKH;; bubmiorexa HOK
Y1 ’ o https://m.edsoo.ru/c8abc36a
XAMUYECKHe cBoKMcTBa. O30H.
[IpumeHeHne KucIopoia U 030Ha
bu6mmoreka [JOK
48 OxCuAB! 1 IEpOKCHALI https://m.edsoo.ru/5¢8816a0
49 Pemenne 3aga4 pa3nMIHbIX TUIIOB bubmorexa [JOK
Aaqp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0XKJICHUE B IIPUPOJIE
P 8 PHPOAE, bubmuoreka [JOK
50 CTIOCOOBI OTYYCHUS, PU3NIECKUE H

XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/46afael6
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bu6mmoreka [IOK

o1 Ceposonopox, cyibdubt https://m.edso0.ru/7c875999
Kucnoponcoaep:xaiiue coeimHeHUs

52 cephl 8C§6€iH%CTEI CBOI?ICTIJ[s CepHOI bubmorexa [IOK

) https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[TpakTudeckas padbora Ne 5. Pemenue

53 BKI:():HepI/IMeHTaHI;:HBIX 3aJa4 [0 TeMe bubmorexa LIOK

" N " https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeTuHEeHUs
A30T: HaX0XJACHUE B IPUPOJIC,

54 CocoObI NOTY4YeHUs, PU3NUECKUE U bubnnorexa [JOK
XUMHYECKHE CBOMCTBAa. AMMHAK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnoponcoaepxaiiue coeimHeHMs

55 a3ora I())CILGeII[{EI)OCTIIJ/Il CBOfICfB bubmnorexa LIOK

. https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnuorexa [JOK
COCIUHEHUI. A30THBIC YI00pEHUS https://m.eds00.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,

57 CHOoCcOObI MOMy4YeHUs, PU3NIECKUE U bubnmnorexa [JOK
XuMu4eckue cBorcTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
O

58 (p:)(((::ggmc((i))og q)ncc)gaane kuciotsl. Conu bubmiorexa LIOK

peoepralll ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coeauHenuil. PochopHbie ya1oOpeHus https://m.edsoo.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue Butmiorexa [IOK

60 IKCIIEPUMEHTAILHBIX 337124 110 TeMe :

" " https://m.edso0.ru/8175ac3f
A3oT u docdop 1 UX COeTMHEHUS
Yrinepos: HaxoXJIeHUE B IPUPOJIE,
61 AJUTOTPOITHBIE MOTU(PUKAIIHH; bubnmoreka [JOK

¢du3nyeckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/1eb19f9%e
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Oxcun yraepona(ll), oxcun

62 yraepona(lV), yronpraast Kucinora u Eubmorexa LIOK
N ’ https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB bubmiorexa LHOK
https://m.eds00.ru/6029b609
Kpe 1: HaXOXKJIEeHUE oJe,
64 cﬁog)}éi?nin);qelfn;{ H@P?SEEZSKI?C u Bubmaorexa ITOK
o https://m.eds00.ru/143558ab
XUMHYECKHUE CBOKMCTBA
65 Oxkcun kpemuusi(1V), kpemuuenas bubnnoreka [HOK
KHCJI0Ta, CHITMKATHI https://m.edso0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €ero bubnnoreka [JOK
66 coennaennii. CTeKino, ero https://m.edsoo.ru/393cdacO
MOJIyYeHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX THIIOB Eubmorexa IIOK
https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HaHui o teme "Hemerasninr" https://m.edso0.ru/6e864db5
69 KonrtponbHas pabora no teme bubnnorexka [JOK
"Hemertammsr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnnorexka [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edso00.ru/2b7e9510
[TonoxxeHne MeTaIIOB B
Ilepunonnueckoii cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.ru/9839c16c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MC]I“J;J'IJ'IO(E [Ipumenenue MeTanioB B bubmorexa [IOK
! https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnmuotexa [JOK

MCETAaJIJIOB

https://m.edsoo.ru/42b872e3
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bu6mmoreka [IOK

74 Pemenue 3a7a4 paziMnyHbIX TUIIOB
lad p https://m.edsoo.ru/e3de37b6
DIJIEKTPOXUMHUYECKUH DA,
75 HaIl SI)II)CQHI/Iﬁ MeTaJIJIOE I([)6Hme bubmiorexa LHOK
p ) https://m.edso0.ru/94eb377a
CIIOCOOBI MOJTYYCHUSI METAIIJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynms [lepuoanyueckoit cucTeMbl
XMMHYECKHUX 31eMeHTOB. HaTpuit u bubnunoreka [HOK
76 . _
KaJIUH: ToTydeHne, Gu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI
OO6m1ast XxapakTepruCcTHKa METAIIJIOB
IlA-rpynnst [lepuoanueckoit
CUCTEMbI XUMHYECKHX JJICMEHTOB.
77 Maruuii 1 KanblUi: NOJIy4eHHE bubmiorexa HOK
- oIy > https://m.edsoo.ru/7c3e49c0
(hU3UYECKre U XMMUYCCKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U MX
COCTUHEHUN
JKécTkoCcTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
78
YCTpPaHECHUS https://m.edsoo.ru/c74bfae9
AnmtoMuHMit: mojnydeHue, GU3N4IecKue
79 U XUMHYECKUE CB}(I)I;ICTBB.’ ¥ bubmorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTIOMHUHMS, bu6mmoreka [JOK
80 _
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenuve 3amay pa3nuvHBIX TUIIOB
IIpaxkTnueckas padora Ne 7. Pemenue
82 31<pcne I/IMCHTaJII;HBIX 3a7a4 1o TemMe bubmorexa LIOK
N p " https://m.edsoo.ru/27a4af43
MeTtasibl TJIaBHBIX TTOATPYTII
83 OO6m1ast XapakTepruCTHKA METAIIIIOB bubnmoreka [JOK

no0ouHbIX noarpymn (b-rpymm)

https://m.edso0.ru/610d7431
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[Tepuonuueckoit cucTeMbl
XUMHYECKHUX DIIEMEHTOB

duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpOMa 1 €ro COeAMHEHUH, NX buGmnorexa LIOK
P 2 ’ https://m.eds00.ru/9911bef3
MIPUMEHEHHE
Bakueiinme coequHeHAS Mapratiia.
85 Ilepmanraunar KaiI/I}I €ero prte Bubmorexa HOK
P ’ https://m.eds00.ru/039d69c8
OKHCJIUTEILHEIE CBOIICTBA
dusnueckue U XUMUYSCKUE CBOMCTBA
86 JKeJie3a U €ro COSTMHEHUH. bu6mmorexa [IOK
[TonydyeHue u NpUMEHEHNE CILIABOB https://m.edsoo.ru/1b7{8741
)Kesesa
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
87 MEIN U €€ COeUHEHNI, X bubmiorexa HOK
a A ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
IIMHKA ¥ €r0 COSIUHEHUH, UX bu6mmorexa [IOK
88 _
IIpUMEHEHHE. | NIPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
IIpaxtrueckas padora Ne 8. Pemenne
P P bubmuorexa [JOK
89 IKCIIEPUMEHTAIBLHBIX 337124 110 TeMe :
N " https://m.edsoo.ru/aée352ea
MerTaibl TOOOYHBIX MOATPYIII
90 Pemienne 3a1a4d pa3inyHbIX TUIIOB bubmiorexa HOK
Aadp https://m.edsoo.ru/a8b83d83
O0001IeHre U CUCTEMAaTU3AIUS
91 3 eIII{lHoro MaTepHaa Io T116Me Bubmioreka IJOK
" 1 " P https://m.edsoo.ru/e91fe975
MeTtamibl
92 KonTponbhas pabota no teme bubnuoreka [IOK
"MeTtamibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [JOK

paboTHI, KOPPEKITUS OMHUOOK

https://m.edsoo.ru/9ebff2fd
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Pone xumuu B o0ecrieueHun

94 YCTOMYHMBOI'O Pa3BUTHUSA 1 bubnuoreka [IOK
yenoBeyecTBa. [loHsATHE O HAyYHBIX https://m.edso0.ru/080fe1f0
METO/aX UCCIEOBaHUs BEIECTB
HayuHble MpUHITUITBI OpraHU3AIAH
95 XUMHUYECKOIO IMTPOU3BO/ICTBA. 1 bubnmoreka [JOK
[TpoMmbIeHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIy4EHUs] BaXKHEHIIINX BEILIECTB
XUMUYECKOe 3arpsi3HeHue
96 OKpY’KaroIel CpeJIbl U ero 1 EH6J,IHOTeKa HOK
https://m.edso00.ru/9f11bf51
MOCIIEACTBHS
97 XUMUA U 3J0POBBE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poins XxumMun B
98 oOecIieueHn NUIIEBON 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/1f7b5bd2
0e30macHOCTH
99 KocMmernueckue u napdromepHbie 1 bubnuorexa [JOK
cpeacTtBa. beiToBas xumMust https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
100 Bakneime CTpouTENbHbIE U 1 BH6J_IHOTeKa 0K
https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTePHAITBI
XHUMUA B CENIBCKOM XO35IMCTBE.
101 Oprannueckrie 1 MUHEPAIILHBIE 1 bubmiorexa HOK
https://m.edsoo.ru/fd39587d
yaoOpeHust
102 Cucremaru3anus u 0000IIeHNe 1 bu6mmoreka [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



