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HOACHUTEJIbBHAA 3AIINCKA

Pabouasi mporpaMmma mo XMMUK Ha YPOBHE CpeJHEro 001ero oopa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjibTaTaM OCBOEHUS
benepanbHOi o0Opa3oBaTenbHON MIPOTPaAMMBI CpEIHEeTo o01ero
obpazoBanusi(POII COO), npencrabienHbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom KoHmenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
Odenepanuu, pealu3yOMUX OCHOBHBbIE O00pa3oBaTelibHbIC MPOTPAMMBI, U
OCHOBHBIX TONOXeHMM «Crparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMuss Ha YpOBHE YIIIyOJIEHHOTO H3YyYECHHUsS 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3zoBanusi yuammxcs 10-11 kmaccos.
WN3yuenne mnpemmera, peanudyemMoe B ycloBHAX  AuGdEepeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHHs, TPU3BAHO OOECHEUYUTHh O0O0IIE00Pa30OBATEIBHYIO U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOIUMYIO ISt
aJjanTaluyi UX K ObICTPO MEHSIIOIIMMCS YCIOBHUSAM KU3HU B COLIMYME, a TaKXKe s
MPOJIOJKEHUS O0Y4YEHUsI B OpraHU3alMsIX MPO(EecCHOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHON M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme Mo XMMHUM Ha3HAuYCHHE MpeaMeTra «XUMHUS» TOIy4yaeT
NoJpOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxenusiMu PI'OC COO o B3anMOOOYCIOBIECHHOCTH IIEJIEH, COAEpKaHMUS,
pe3yabTaToB OOy4YeHUs W TpPeOOBaHUM K YPOBHIO MOATOTOBKH BBIMYCKHUKOB.
CBUIETETLCTBOM TOMY SIBIISIFOTCS CJEAYIOIIME BBIMIOJHSIEMbIE TPOrpaMMON TIO
XUMUU QYHKIIUH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peau3alus KOTOpoil obecreuynBaeT
MOJIy4YeHHUE TPEACTaBICHUS] O LEJAX, COJepKaHWU, OOIIeld CcTpaTeruu
oOy4eHUsI, BOCIIUTAHUS U Pa3BUTHUS 00YUYaAIOIIUXCS CPEICTBAMU MPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3allMOHHO-TUIAHUPYIOIIAs, KOTOpast peayCMaTpUBaET
Ompe/ieJIeHHe: TPUHIUIIOB CTPYKTYPUPOBAaHMS U MOCIEAOBATEILHOCTH
W3y4YeHUs] y4eOHOTO MaTepuasia, KOJIMYECTBEHHBIX U Kaue€CTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHHUIO COJECPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTEIbHBIX TOCTHKCHHH OOyJarommxcs B
paMKax WTOTOBOM arrecTtaniid B (OpME EIMHOTO TOCYJIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma st yrimyGa€HHOTO M3YUYEHUSI XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEp)KaHME, 00sS3aTeNIbHOE
JUIsL W3Y4YeHUsT B paMKaX OTHENbHBIX mpoduieil, mpeaycMaTpuBaeT
pacmpesielieHie W CTPYKTYPUPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NMpUMEpPHOE paclpeliejieHue y4yeOHOro BpeMEHH, PEKOMEHIIyeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TMOCJIEN0BaTeNbHOCTh HW3YYEHHUA Y4EOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJUYECKYIO MHTEPIIPETAINIO LeJe U 3a7au U3ydeHus mpeameTa
Ha yri1yOJIEHHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YyJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTelIbHOM
MPOTPaAMMBI CpEeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKXKe C y4€TOM OCHOBHBIX BHJOB
y4e0HO-TIO3HABATENbHBIX  JEHCTBUM  00ydaromierocs IO OCBOCHHIO
COZIEpKaHus IpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTpPaMMeE MO XUMHH MPeIyCMOTpEeHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHMs. 3a TpelelaMH YCTaHOBJIEHHOW MporpaMModM MO  XHUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTaBIIAIONICH COMEpKaHUs Y4eOHOTO MpeaMeTa
«Xumus» OCTaéTcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMPEAENSATHCS B COOTBETCTBHH C HANpPaBIEHWEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBercTtBHM ¢ KoOHueNTyalbHbIMH mosioxkeHusmu PIroC COO o
HAa3HAYCHUH TMpPEeIMETOB 0a30BOro W yriayOn€HHOro YypoOBHEH B CHCTEME
nudepeHIMpOBaHHOTO OOYy4YEeHUsI Ha YPOBHE CpeAHero ooiiero oOpa3oBaHUs
XUMHsSI Ha YpOBHE YIUIyOJNEHHOTO W3YYCHHs HaMpaBleH Ha peanu3aluio
MPEEMCTBEHHOCTH €  MOCJHEAYIOIMIMM  J3TarioM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHMsl B paMKax M3y4YEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPOPECCHOHATHHOTO
oOpa3zoBanusi. B 5Toil CBS3M uU3ydyeHHE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha paclldpeHHe W  YIUIyOJIeHHe TEOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYUYaOIIMUXCS, BRIOPABIIMX OMpPenenEéHHbIN mpoduib
oOy4eHus1, B TOM YHUCIIE C MEPCIIEKTUBON MOCIEAYIOMIErO MOTYyYeHUS XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax mpodeccnoHansHOro oopasoBanus. Hapsamy ¢ atum,
B cBere TpeboBanuii PI'OC COO K mMmIaHUpPYyEeMbIM peE3yJibTaTaM OCBOEHUS
dbenepanbHOlt  00pa30BaTENBPHONW MPOTPAMMBI CPEJHETO O0IIero oOpa3oBaHUS
u3ydyeHue rmnpenMera «XHUMHs» OpPUEHTHPOBAHO TAaKKe Ha peIlleHue 3ajad



BOCIUTAHUS W COLMAIBHOIO Pa3BUTHUS OOydaroumxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaTbHbIX YMEHHUM, YMEHHUIN pallMoHaTM3alu y4eOHOTO Tpylna |
000OIIEHHBIX  CMOCOOOB  JIEATENBHOCTH, MMEIOUMX  MEKIUCIUILTMHAPHBIH,
HAAMNPEIMETHBIN XapakTep.

CocTaBnsomuMy npeaMera «XuMus» Ha YpOBHE YIIIyOJIEHHOIO H3y4YeHUs
ABJISIIOTCS  YyIIyOn€éHHble Kypchl — «Opranunyeckas xumus» u  «OOmas u
Heopranmyeckas xumus». [lpu onpeneneHny moaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMd COAEpPKaHUS 3TUX KypCOB B IpOrpaMMe IO XHMMHU 32 OCHOBY
npusaTel nojiokenuss GI'OC COO o paznmuuuax 0a30BOro M yriryoJIEHHOTO
YpOBHEW M3yUYEHUS MIPEMETA.

OcHoBy coaepxkaHusg KypcoB «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISIET COBOKYNHOCTb IPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpPOBHIO M3YYEHMs MpeAMeTa. JTa CHUCTEMA
3HAHUM TI0Jy4aeT ONIPENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OoyibIIMKA O00BEM  (haKTOJIOTUYECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE H3Y4YEHHUs NpeIMeTa oOecredeHa
BO3MOKHOCTh 3HAQUUTEJIbHOIO YBEJIMYEHUS OOBEMA 3HAHUM O XHUMHYECKHX
AJIEeMEHTaX M CBOMCTBAaX MX COCIMHEHHM Ha OCHOBE PACHIUPEHHS U YIiyOJeHus
IPENCTABICHUA O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAaHMs peaKklnii, pacCMaTPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETHKU
n TepMoauHaMuKu. HM3ydeHue mnepuomnueckoro 3akoHa u Ilepuommueckoit
CUCTEMBbl ~ XMMHYECKHUX  JJIEMEHTOB Oasupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSIX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUS SHEPreTUUECKUX U3MEHEHU Npu e€ o0pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUMOB  peakuu  JomnojHseTcss  (GOpMUpOBAHMEM  TpEACTaBlIeHH 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoi XMMHUHM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUI yaenseTcs oco0oe BHUMAaHKE BOMpPocaM 00 IIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIIMii.

Ocoboe 3HayeHHMe UMEET TO, YTO Ha COJIEpP)KaHUE KYpCOB XUMHH
yrayOaEHHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeNeaEHHOr0 mpoduiis (ri1aBHBIM
o0pa3oM Ha WX CTPYKTypy U XapakTep JMAOMOJHEHUM K oOOuel cucreme
MPEAMETHBIX 3HAHWI1) OKa3bIBAIOT BIMSHUE CMEXKHbBIC MPEIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa ISl KJIACCOB XMMHKO-(PU3NUECKOT0 Mpoduiist OoJbIoe
3Ha4YCHHE OYIyT UMETh DJEMEHTHl y4eOHOro Marepuana mo oomeit xumuu. [Ipu
U3YYEHUHU TpeJMeTa B JIaHHOM cllydyae akUeHT OyneT ciaelaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIEKyIsipHas Teopusi B (pU3MKE), 3aKOHBI COXPAHEHUS



MAacCbl M JHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEICTABICHUA O
CTPOCHUU BEILECTB U APYIoE€.

B TO e BpeMs B coAepKaHUM MpeaMeTa Uil KIACCOB  XMMHKO-
ouonoruueckoro mpoduis OONbIINK yIeNbHBIA BeCc OyAeT MMETh OpraHuyYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTh Ui OoJjee
OOCTOSITETLHOTO ~ PAacCMOTPEHMsS  XMUMHMUYECKOM OpraHuM3allMd  KIETKH  Kak
OMOJIOrMYECKOM CUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K IHpPUMEpPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMMUJIbL, OCNKH, YIJEeBOJAbI, HYKJIEHHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIAaCCOB OPraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM Ul HU3YYECHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B nmane ¢opmMupoBaHHS OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOEHUS
0OIIEHAayYHbIX METOJIOB IMO3HAHMS U OMNbITA IPAKTUYECKOIO MPUMEHEHHS HAyYHbIX
3HAHUI M3y4YeHHE NpenMeTra «XUMHs» Ha YIUIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISAIIMMHU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-Hay4yHble NpeaMeThl», «MaTtemartuka u
nHpopmaTuka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XUMHUsS» Ha YriayOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro odiero oOpa3oBaHus (Ha 6a30BOM
YpPOBHE), 3ajjaueil epBOCTENEHHON 3HAYMMOCTH SIBISIETCSl (POPMHpPOBAHUE OCHOB
HayKM XHMHU Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTUYECKOU
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Penienne
ATOM 3amauv Ha YriayOJIEHHOM YpOBHE HW3Y4YEHHUs MpeaMeTa MpeArnojaraer
peanu3anuio TaKux LeeH, Kak:

o (opMHpoBaHHE TPEACTABICHUN: O MaTepualbHOM E€IUHCTBE MMpa,
3aKOHOMEPHOCTSIX U NTO3HABAEMOCTH SIBICHUM NIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B OOecrneyeHuu
YCTOMYMBOIO  PAa3BUTHUSI  YEJIIOBEYECTBA: B  pEUIEHUU  MpodJieM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
00€eCIleYeHnn PalMOHAIBHOTO MPUPOJIONOJIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKE DKOJIOTMYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAHHMM, JEXKAIMX B OCHOBE XHMMHYECKOU
COCTaBJISIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pPA3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KIIFOYEBBIX MJEH M TpoOJjeM COBPEMEHHOM XMMHH, Il OOBSICHEHUS H
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPAaMOTHOTO pelieHus mpoOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIM3a U OIEHKH C MO3MIINHM SKOJIOTMYSCKONM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOMI M MPOU3BOACTBEHHON JEATEIIBHOCTH YEJOBEKAa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOM
BEIICCTB;

yIiyOJieHue  MPEJCTaBICHUH O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBACHCHHS XHMHYCCKHX SBJICHUM, HMCIOIMX MECTO B
MPUPOIE, B MPAKTUYECKON IEATEIBHOCTH U ITOBCEAHEBHOMN KHU3HHU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKIUI 1EJOCTHOW CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU HU3yUYCHUHU
npeaMera «XUMHUS» Ha  YrIIyOJIEHHOM  ypoOBHE 0OCOOYI0  aKTyaJdbHOCTH
IpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUH MPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpUECTBA B 00JaCTH TEOPETUUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (OpPMUpPOBAHHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W T[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
criocoOHOocTeM oOyuaromuxcs, (GpopMHUpoOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpA30BaHHMIO Kak
YCIJIOBHUIO YCTICITHON MPOo(deCcCHOHATBLHON U 00IIECTBEHHOM JESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHE YMEHUH W HABBIKOB PAa3yMHOTO MPHUPOJIOIOJIE30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHNE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO6m1ee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
ypOBHE cpenHero oobiero oopaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Heeio).



COILEPKXAHUE OBYYEHUA
10 KJTACC

OPI'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOIl XUMHUM.

[IpenMer W 3HAYECHHWE OPraHUYECKOM XWMHUHU, TNPEACTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BalnleHTHbIE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COEOUHEHMSX. Tumbl TUOpUAM3alUMU aTOMHBIX — opOuTanen
yriepoaa. MexaHu3mbl 00pa30oBaHUsI KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JOHOPHO-
aKLENTOPHBIA). THUIBI TEpeKpbIBaHUS AaTOMHBIX OpOWTanedl, G- U TN-CBA3M.
OpnunapHasi, [BOMHAsE U TpoiiHas cBA3b. CrocoObl pa3pbiBa CBs3el B MOJIEKYJaxX
opranuyeckux BemiecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeopuiae u
aneKkTpoduIe.

Teopuss crpoeHnss opraHudeckux coennHeHudn A.M. bytiepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYeCKUX COEOUHEHUN. MOoJIeKyJsipHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (OpMyJbl pa3iMYHbIX BHUAOB: pa3BEPHyTas, COKpaUIEHHAs,
ckenetHass. M3omepus. Buuabl u3oMepuu: CTpyKTypHas, IpPOCTPAaHCTBEHHAS.
OnekTpoHHbIE PGEKThI B MOJICKYJIAX OPTraHUYECKUX COCAUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBnenre o kiaccupukaluu OpraHUYECKUX BeliecTB. [loHsiTHE O
dbyHKIMoHANBHOM Tpyte. 'omonorus. I'omonornueckue psaapl. CucteMaTnyeckas
HOMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

Oco0OeHHOCTH W KiIacCUPUKalUsg OPraHMYeCKUX peakiuil. OKHUCIuTeNnbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAIICHUI:
O3HaKOMJIeHHE ¢ oOpa3laMu OpraHMYeCKHX BELIECTB M MaTepuajlaMH Ha HX
OCHOBE, OMBITHI MO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB MPU HArpeBaHUU
(miaBnenue, OOyIJIMBaHWE U TOPEHHUE), KOHCTPYUPOBAHHME MOJENICH MOJIEKYII
OpraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Anxanel. ['oMmonornyeckuil psaj ajkaHoB, o0mias Gpopmyrna, HOMEHKIATypa U
M30MEpHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, Sp°-
rudopuau3anms aTOMHBIX OopOuTanell yriaepoja, o-cBa3b. DU3MYECKHUE CBOWCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAaKUWHU 3aMEILICHUS, H30MEpPHU3ALINHU,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KpEKUHra, ropenus. IIpeacraBnenue o
MEXaHU3ME PEAKIUI PaJUKaIbHOTO 3aMEIICHMUS.

Haxoxnenue B npupoze. CriocoOb! OTyyeHUsI U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U usomepusi. OcCoOOEHHOCTH
CTPOCHHS U XUMHUYECKHX CBOMCTB MalbIX (LMKJIONPONAH, IUKIOOyTaH) H
OOBIUHBIX (IIUKJIONEHTAH, IIMKJIOTeKCaH) MUKIOaTKaHOB. CrocoObl MONyuyeHus u
MIPUMEHEHNE UKIIOAIKAHOB.

Ankenbl. ['oMonorudeckuit psii ajJikeHoB, oO1mIas ¢opMmyrna, HOMEHKIATYpa.
DNEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MONCKYT aJKeHOB, Sp’-
ruOpuau3anms aTOMHBIX OpOHUTaned yriepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMerpuyeckas (uuMc-TpaHc-) uzoMmepusa. DU3HUECKHE CBOWMCTBA AJKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLUHMHU MPUCOEAUHEHHS, 3aMEIIECHUS B O-TIOJIO)KEHHUE
OpU JIBOWHOM CBSI3W, NOJUMMEpU3alMM U OkucieHus. lIpaBmino MapkoBHHKOBaA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMyYEHUS! U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymynupoeantule). OCOOEHHOCTHU AIEKTPOHHOIO CTPOCHUSI U XUMUYECKHUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenne. Ilonumepusanus
COTNpsKEHHBIX TUEHOB. CrIOCOOBI MOIyYEHUS U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ["'omoniorudeckuil psij alkuHOB, oO1as (popMyia, HOMEHKIATypa U
M30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. PuznuecKkue CBOMCTBA AJIKMHOB.
XVMMHYECKHE  CBOWCTBA:  PEAaKUMM  IPUCOCIWHEHHs,  JAUMEPH3ALUU U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOWHYIO CBsi3b. KauecTBEHHBIE peaKkIMu Ha TPOUHYIO CB3b. CIIOCOOBI MOTyUYEHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMaThuecKue YrieBoJopo bl (apeHsl). ['oMomornueckuid psii apeHoB,
oOurast popmyrna, HOMEHKIIaTypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OeH30a. DU3nyeckue CBONCTBA apeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIIMK 3aMeleHUsI B OEH30JIbHOM KOJIBIE U
yIIEBOAOPOJAHOM pajuKalie, peaklud MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzoma. IlpeacraBnenne 00 OpPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TMpPUMEpPE AaJKUIbHBIX pPaJUKaloB, KapOOKCHUIIBHOH,
TUAPOKCUIIBHOM, aMHMHO- W HUTPOTPYMIbI, ATOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lonmumepusanus ctuposa. CrocoObl MOIyYeHUS U
NpPUMEHEHUE apOMATUUYECKUX YTIIE€BOIOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHbI#1 yroas u mpoaykTsl ero nepepadotku. CrnocoObl nepepaboTKi HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUUECKU, KaTaJTUTHYECKHil), PUPOPMHUHT, MHUPOIIHU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBsA3b MEKIY Pa3IUYHBIMU KJIACCAMHU YTIIEBOJIOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOAOPOI0B. Peakiuun
3aMEIIeHHUs] TaJoreéHa Ha TUAPOKCOTPYIIy, HUTPOrPyIIy, I[MAHOTPYIIILY,
amuHoOrpynmy. /JleficTBHe Ha TaJOre€HIPOM3BOJIHBIE BOJHOTO U CIIMPTOBOIO
pactBopa miEnoun. B3auMoaencTBHE NUTAIOTCHAIIKAHOB C MAarHue€M W IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALICHUN:
n3ydyeHue (PU3M4YECKUX CBOMCTB YIiIeBOJOPOJIOB (PACTBOPUMOCTH), KaYE€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IMYHbIX KiIaccoB (0OecuBEeUYMBAaHUE OPOMHON WM
MOJHOM BOJBI, pacTBOpa I€pMaHraHaTa Kajius, B3aWMOJCHCTBUE alETHICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE
yriaepoja M BOJOPOJAa B OpPraHUYECKUX BELIECTBAX, MOJYYEHHE HTHICHA H
U3yYEHUE €ro CBOMCTB, O3HaKomiieHue ¢ Kosuekuusamu «Hedte» u «Yrompy, ¢
oOpa3namMM IUIaCTMAacC, KaydyykKoB U PE3UHBI, MOJICIMPOBAHUE MOJEKYJI
YIJIEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaepxaiue oprannyecKue coeIuHEHUsl.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHoJa W 3TaHoja). ['oMmonormyeckuid psin, oOmas ¢opmyna, H30Mepus,
HOMEHKJaTypa M  kiaccupukanus. Dusmyeckue CcBoOMCTBA  NpeneIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJaopoaHsle CBSI3M MEXAy MOJEKYJIaMH CIIMPTOB.
XVMMHUYECKHE CBOMCTBA: pEaKUMM 3aMELIEHUs, Jeruaparanud, OKHCIEHUS,
B3aMMOJIEUCTBHE C  OpPraHMYECKUMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauectBeHHast peakiysi Ha OJTHOATOMHBIE CIUPTHI. J[efCTBHE 3TaHOIa U METAaHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOJMy4YeHHs] W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMUYECKUX CBOMUCTB.

MHoroatoMHble CHOUPTHI — ATUICHIIUKONb W riuiepud. duszndeckue u
XUMHUYECKUE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKHMMH KHCIIOTaMHM, KAa4e€CTBEHHAas pEaklMs Ha MHOIO0ATOMHBIE
cnupthl. [IpencraBienne o MexaHU3Me peakluil HyKJIeO(pUIBHOTO 3aMEIEHUS.
HeiictBue Ha opraHu3Mm 4esoBeka. C(CrnocoObl MOJyYeHUS U TMPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIPOKCOTPYIIIBI U
o6enzonbHOro sigpa. dusnyeckue cBoiicTBa (peHosia. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KauectBenuwsie peakuuu Ha ¢eHod. TOKCHUHOCTH (heHoa.
Crnioco6bl ostydenus ¥ npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — albACTUIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['oMoJoruueckre psiibl alibIETUIOB U KETOHOB, 0OIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Duznueckue CBOMCTBA albJIETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  PEAKUUHU
npucoeanHeHrs. OKUCIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIINN Ha aJIbJIETH]IBI.
CnocoObl oJIy4eHUs U MPUMEHEHUE albJIETUI0B U KETOHOB.

OmHOOCHOBHBIC TIPEACIIbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omepust u HOMeHKIaTypa. dusndyeckue cBOWCTBa
OJIHOOCHOBHBIX TMPECIbHBIX KapOOHOBBIX KHCIOT. BOAOpOAHBIE CBA3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakius H>TepudUKalMUd, PEaKIUH C Yy4acTHEM YIJIEBOJAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OCc0OEHHOCTH CBOWCTB HEMPENETbHBIX U apOMATHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICHINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MAJILMUTHUHOBAS, OJICMHOBAS, JUHONEBAS,
JUHOIeH08as KUCIOThl. CIIOCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, obmas dopmyna, HU30MEpHUs |
HOMeHKJIarypa. Duznyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJIA3 B KHUCJIOU M
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3ndecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUAPOJIU3 B
KUCIION U 11enoyHo cpene. OCOOEHHOCTH CBOWCTB KUPOB, CONEPHKAIINX OCTATKH
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

MpbuTta Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, MX MOIOIIEE JCHCTBHE.

OO6m1as xapakTepucTUKa yriieBoaoB. Knaccudukaius yriieBoaoB (MOHO-, -
U monucaxapuabl). MoHocaxapuibl: TJIOKo3a, (pPyKTO3a, rajgakrosza, pubo3a,
ne30Kkcupu003a. OU3NYECKUEe CBOMCTBA M HaxOXJAeHHE B Ipupoje. PoTocuHTE3.
XHUMHYECKHUE CBOKWCTBA IIIFOKO3bI: PEAKIMU C YYACTUEM CIIUPTOBBIX U albIETUIHON
IpylI, CIMPTOBOE M MOJOYHOKHCIOE OposkeHue. llpumeHeHue TritoKo3bl, €€
3HAYEHHE B KU3HEACATEIBHOCTH OpraHu3Ma. [[ucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccraHaBnMBarome 1 HEBOCCTAHABIMBAIONINE Iucaxapuabl. ['uaposnus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmadn,
JIMKOTEH U 1eunono3a. CTpoeHHuE MakKpOMOJIEKYJl Kpaxmala, TJIMKOreHa H
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmaia M ULEJUIH0JI03bl. XHWMHYECKHE
CBOMCTBA KpaxMalia: THIPOJIU3, KaueCTBEHHAas PeakIus C HOJO0M. XHUMHUYECKHE
CBOMCTBA IEJUIIOIO3bI: THAPOJIN3, TOMydeHne 3(UPOB IeUTi0on03bl. [loHsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAJIbHBIE METOJIbl M3YyYE€HUsS BELIECTB W X MPEBpAILCHUI:
PacTBOPUMOCTH PA3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOACHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTa B AJIBACTH] Ha PACKaJEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa IUXPOMATOM Kaius (BO3MOXHO HCHOJb30BAaHUE
BHJICOMATEPHUAJIOB), KAaYECTBEHHBIE PEAKIIMU Ha aJIbJeruabl (C THUAPOKCUIOM
muammuHcepeopa(l) u  ruppoxkcumom  memau(ll)), peakmus raunepuHa
ruapokcugom Meau(Il), xuMuueckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm memau(Il), BzaumoneicTBre
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANbHBIX 3a1a4d 1Mo TemMaM «CHHUpTHI U
denoms», «KapboHnoBsie kucaoThl. CloKHBIE 3QUPBD».

A30Tcoaep:kale OpraHudecKue coeIMHEeHusl.

AMUWHBI — OpraHuYecKue Mpou3BoAHbIE ammuaka. Kiaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTUYECKHE; TMEPBUYHBIC, BTOPUYHBICE U TPETUYHBIC.
Ctpoenue moisiekyn, oOmas dhopmyiia, U30MepHus, HOMEHKIAaTypa U (pu3HuecKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aMMOJCHCTBHUE IEPBUYHBIX aMHUHOB C a30THUCTOM KHUCIOTOM.
Com anKujIaMMOHUSL.

AHUJIMH — TpPEACTaBUTEIb aMHUHOB apomaTuueckoro psaa. CtpoeHue
aHuiIMHA. B3anMHoe BiIMSHUE TPyNI aTOMOB B MoOJIeKyse aHuianHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIC peakiiuu Ha aHWIMH. CIocoOBI
MOJy4YeHUs] U TpUMEHEeHHe anudarndeckux amuHoB. [lonmyueHue aHwIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC IPEICTABUTENH O
AMUHOKHUCIIOT: TJMLMWH, ajJlaHuH. @Ou3nyeckue CBOMCTBA aMHHOKMCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM@OTEpPHBIX OPraHHYCCKUX
COCMHEHUN, peakuusi TMOJUKOHJICHC AU, O00pa30BaHUE TMENTHUIHON CBS3H.
buonorudeckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 ¥ THUAPOJIU3 MENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuuHas, BTOpUYHAsT W TpPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OEJIKOB: THIPOJW3, ICHATYypaIlus,
Ka4eCTBEHHBIC PEaKIINU Ha OCIIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpallCHUN:
pacTBopeHue O€JIKOB B BOJIe, JeHATypalusi OEJKOB MpPU HArpeBaHWU, I[BETHHIC
peakiuu Ha O€NKH, pEIICHHE OHKCIEPUMEHTAIbHBIX 3aJlad [0 TeMaM
«A3zoTcoaepxarniue OpraHUYeCcKue COCTMHCHHUS " «Pacno3naBanue
OPraHUYECKUX COCITUHECHUI.

BbicokoMmosieKyJISIpHbIE COeTMHEHUS.

OCHOBHBIC TOHSTHSI XUMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALMHU, CPEIHSIS MOJIEKYJISIpHas



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COEOUHEHUH —
NOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

[Tomumepuble wmatepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, TOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
noJidTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka IiacTuka.

DI1acTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKd
(6yTaIMeHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBHBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, WENK), HCKyCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YCHUS (Teduion, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U HCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyKOB, pPELIEHHWE OJKCIEPUMEHTAIBHBIX 3amad Mo Tteme «Pacnmo3HaBaHune
IUIACTMAcCC U BOJIOKOHY.

Pacuérnblie 3amaun.

HaxoxaeHue MoJekyasipHO (OpMyJabl OpPraHUYECKOTO COEJUHEHUs IO
MAacCCOBBIM  JIOJSIM  DJIEMEHTOB, BXOASAIIMX B €r0 COCTaB, HAaXOXKJICHHE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHUYECKOro COEAMHEHHA Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKklUMy W/WIUM MCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOU (HOpMYJIbI
OpraHUYeCKOro BEUIECTBA HA OCHOBE €ro XMMHYECKMX CBOWCTB MJIM CIOCOOOB
MOJIYyYEHHUsI, OMNpPENETIEHUE JOJIA BBIXOAA TNPOAYKTA PEAKIUU OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXInpeIMETHBIX CBSA3EU MPU U3YUYEHUN OPraHUYEeCKOW XUMHUH B
10 knacce OCyIIECTBISETCS 4Yepe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TMOHSITUM, NPUHATHIX B OTAEJIBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, rumoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaONIOACHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, SHEPIHUS,
Macca.

buonorusi: kjerka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN W TreTepoTpOodHBIM THUN NMHUTaHUsA, OpOXKEHHUE,



dortocuHTe3, nbIXaHuWe, OEJIKW, YTIACBOMBI, JKUPHI, HYKICHHOBBIC KHUCJIOTHI,
(dbepMeHTHI.

['eorpadusi: mone3npie UCKOTaeMble, TOTLTUBO.

TexHONMOTHS: THINEBbIE TMPOAYKTHI, OCHOBBI PAIlMOHATIBHOTO THTAHUS,
MOJOIIIME CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUU 3neMeHT. M3oronsl. CtpoeHue
AJEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPreTUUECKUE YPOBHU U
o ypoBHU. AToMHBIe opOuTanu. Kinaccupukanus XuMAIECKHX dJIEMEHTOB (S-, -,
d-, f-asnmementsl). PacmpenencHue SJCKTPOHOB IO ATOMHBIM — OPOUTAIISAM.
DOneKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIBHOCT.

[lepunonnueckuit 3axkoH U [lepuoanyeckas cucremMa XMMHAYECKUAX JIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOoHA U lleprmonnueckoil CHUCTEMBI
XUMHUYECKUX DOJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynnaMm W NepuojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMHYecKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, HMOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. JHEPTUsl U JIMHA CB3U. [10IApHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJCHTHOW cBsA3U. KparHeie cBsaA3u. Boxopoanas CBs3b.
MeXMONEKYIIApHBIE B3aUMOIEUCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTA aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTeb, JMTaHIbl. 3HAYe€HHWE KOMIUIEKCHBIX COCIUHEHUH.
[TonsiTHE O KOOPJIUHALIMOHHOW XHUMUH.

BemectBa  MOJEKYJApHOTO W HEMOJEKYJISIPHOTO  CTpOCHMS.  Tumbl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o mucrnepcHbix cucremax. MctuaHble pacTtBopsl. IlpencraBienue o
KOJUTOUTHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMH PACTBOPOB:
MAaccoBasi JOJIs1 BEUIECTBA B PACTBOPE, MOJIApHAsi KOHLEHTpauus. HacelleHHbie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsi.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpuBHUATIbHBIC
Ha3BaHUS OTIIEIbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYECKOW M OpraHHYecKOi
XUMUHU. 3aKOH COXPaHEHHUS MacChl BEIIECTB; 3aKOH COXPAaHEHHSA W MPEBPALLEHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3OPEKThl XUMHUUECKUX PEAKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMUYECKON peakiuy, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB.
I'omorennslie u rereporeHnble peakuny. Katanus n karanmus3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIni. XuMUyeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBecHUs. (DAKTOpHI, BIHUSIONIAE HA TOJIOKEHUE XUMHYECKOIO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHNUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIIHUX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpalbHasi,
mienovyHas. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOI0 OOMEHa.

OKUCIUTENBPHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHp  OKHUCIICHHS.
Okucnaurens M BOCCTaHOBUTENb. [Ipomecchl OKHCIEHMS W BOCCTaHOBJICHUS.
Baxkneiinme OKHUCIUTENM W BOCCTAHOBUTENH. MeToX 3JEKTpOHHOro OanaHca.
DNEeKTpOoJIN3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUN:
pa3lIoKEHHE TEPOKCHMIA BOJOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOIEIH
KPUCTAJUIMYECKUX PELIETOK, MTPOBEACHUE PEAKIIUH NOHHOTO 0OMEHa, OIpe/iesieHre
Cpelbl PacTBOPOB C IOMOIIBIO WHJIWKATOPOB, W3YYCHHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW peakIUU U TOJIOKEHHE XUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckasi xummusi.

[lonoxxenne HemerauioB B llepuognueckoil cHCTEME  XHMHYECKHX
anemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DHU3NYECKUE
CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETAJJIOB (Ha MPUMEpPE KUCIOPOa, CEphI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMAd M HEMETAJUIAaMH, BOCCTAHOBUTEJNIbHBIE  CBOMCTBA. [ mMapuisbl.
TonavMBHBIE DIIEMEHTBHI.

["anorensl. Haxoxpaenue B mpupojie, cocoObl MOMy4YeHHs, (PU3NYECKHE U
XUMHYECKUE CBOWCTBA. ['asoreHoBogOpoAbl. BaxkHenne KUCIopoacoAepKalliue
COeIMHEHHUsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOTYYEHUs
rajgoreHoB. [[pumMeHeHune raJjoreHoB U UX COCIUHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJIEHHBIE CIIOCOOBI TOYYCHHS
KHCIOpoaa. PU3NUECKHE U XMMHUYECKUE CBOICTBA M NMPUMEHEHHUE KUCIOpOoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxzaenue B Mpupoae, CHOCOOBbI MOMy4YeHUs, (U3UUYECKUE U
xumuyeckue cBoictBa. CepoBojopona, cynbbuasl. Oxcupn cepsli(IV), okcun
cepri(VI). CepHucrtass u cepHasi KHCJIOTBI M uX coiau. OCOOEHHOCTHM CBOWCTB
CEpHOU KUCIIOTHI. [IpruMeHenune cepbl U €€ COeTMHEHUI.

A3zor. Haxoxnenue B mpupojzie, CHOCOObl MONydeHHUs, (QuU3nYecKue u
XUMHYECKUE CBOMCTBA. AMMMAaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTAsI U a30THAA
KHUCJOTHI U X coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpruMeHeHue azoTta
Y €ro COeTMHEHUI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI MONy4YeHUs, (PU3NUECKUE U
xuMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciaora u e€ conu. [lpumenenue ¢ocdopa um ero coemunHeHuit. dochopHbie
yI0OpEeHHUS.

VYrnepon, HaxoxJIeHWe B NOpupojae. AJUIOTPONHBIE  MOAU(PUKAIUU.
du3znyeckrue M XHUMHYECKHME CBOMCTBA MPOCTBIX BEUIECTB, OOPa30BaHHBIX
yrinepoaoM. Okcup yraepoaa(ll), okcun yraepoma(IV), yronpHas kucinora u eé
COJIU. AKTHUBUPOBAHHBIA yToib, agcopbOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEHIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCTUHEHU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, (u3uvecKkue u
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHHeBasi KHCIIOTa, CUJIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHuil. CTekso, ero nojry4eHue, BUIbl CTEKIIA.

[Tonoxenne metamwioB B [leppoandyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUSI JJIEKTPOHHBIX 000JO0YEK aToMOB MeTaioB. OOmue
¢usnueckue cpoicTtBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHHKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsoKeHUd  MerauioB.  OOmme  CrocoOsbl
NOJIyYECHHUS METaJIOB: TUAPOMETAILTYPIHUs, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. Ilonsarue o xoppo3uu MeramuioB. CHocoObl 3alllUThI OT
KOpPPO3UH.

Oo6mast xapakrepuctuka MetamuioB [A-rpynmel Ilepuoandeckoil cucTembl
XUMHUYECKUX dJieMeHToB. Hatpuilt u xkanuii: mnomydenue, Qusnueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHEHHUI.

O6mast xapakrepuctuka metawioB I[A-rpynmer [lepuoanueckoii cucTembl
XUMUYECKUX DJJEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3NYECKUE U
XUMHYECKUE CBOWCTBA, NPHUMEHEHHWE IMPOCTBIX BEIIECTB M HMX COEOUHEHHUI.
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOTydeHue, GU3nIecKrue U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. Am@oTepHble CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIEKCHI ATTFOMUHUS.

OOmiasi  xapakTepucTHKa MeTaUIoB MoO0ouyHbX mnoarpynn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUIbl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMEHEHHE Xpoma.

@u3nyeckue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIWHEHUI.
Baxneiimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranua(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

dusnyecKkue U XUMUYECKHE CBOMCTBA jKeje3a U ero coeaquHeHuil. OKCUbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyueHne u npuMeHeHUE xKee3a
U €ro CILIaBOB.

du3nuecKkue 1 XUMUYECKHE CBOMCTBA MeAu U €€ coeauHeHui. [lonyuenue n
MIPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[Muuk: momydyeHue, (PU3MUECKUE M XHMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCH/IA ITUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[pumMeHeHune
[MHKA U €r0 COCTMHECHUIA.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEHIECTB W HMX MPEBPALICHUN:
u3ydeHue oOpa3lloB HEMETAJJIOB, TOpPEHHE cephl, ¢docdopa, *keie3a, MarHus B
KUCIIOPOJIE, HW3yYE€HUE KOJUIEKIMU «MeTamnsl W CIUIaBbD», B3aUMOJICHCTBHE
IIEJIOYHBIX U MICJIOYHO3EMEIBHBIX METAIUIOB C BOJIOM (BO3MOXKHO MCHOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C PacTBOpaMU KUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEAaKIIMU Ha HEOPraHUYECKHE aHUOHBI, KATUOH BOJIOPO/ia
M KaTUOHBI METAJIJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB ATIOMUHUS U LHUHKA C
pacTBOpaMH KUCJIOT M IIEJI0YEH, PEIICHHE YKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeEMaM
«l"amorensl»y, «Cepa u e€ coequHeHus», «A30T u dochop U UX COCAUHEHUSY,
«MeTasibl TIaBHBIX TOATPYIID, « MeTamibl TOOOYHBIX TTOATPYIII.

XuUMMS U )KU3Hb.

Ponp xumuu B o0ecrieyeHnr yCTOMYMBOTO pa3BUTUS desioBedecTBa. [lonsaTre
O Hay4YHBIX MeETOJaxX IIO3HAaHUS U METOJIOJOTUM HAyYHOTO MCCIIeI0BaHUS.
HayuHnble npuHIMIBI OpraHu3alid XUMUYECKOT0 TPOU3BOICTBA. [[poMbIlIeHHBIE
CIOCOOBI MOTYYEHUs BAXKHEUIIINX BEIISCTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMBbIlIIIEHHBIE CTIOCOOBI MOTYYEHUSI METAIJIOB U
CIUIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYXAIOUIEH Cpelbl U €ro IMOCJIEACTBHUS.
Ponp xumMuu B 00ecreueHr YJHEPTreTUIEeCKO 0€30MaCHOCTH.

XuMusi ®W 340poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. lIpaBuna
WCIIOJIb30BaHUA JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUM B pa3BUTUU MEAUIUHBI.



XvMHs TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib xumum B
oOecrieyeHnu MUIIeBO 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenactBa. beiToBas xumus. [IpaBuia
0€30MacHOT0 HCMOJIb30BAaHUS TPErapaToB OBITOBOM XUMUU B MOBCEIHEBHOMN
KU3HH.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHsl B CeNIbCKOM X03siiicTBe. OpraHndeckre U MUHEpaIbHbIE yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTEpHAJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuaisl 11 31eKTpoHuKU. HanoTtexHonorum.

Pacuérnblie 3amaun.

Pacuétel: Macchl BemecTBa Wi 00bEMA ra3oB IO U3BECTHOMY KOJIHYECTBY
BEILIECTBA, MAacce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIH OJIHO U3
BEIIECTB HMMEET MpuUMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOJYKTa
peakumMM, €CiIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpa C ONPEAEIEHHOU
MAaCCOBOM JIOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOM JOJM UM MOJSPHOM
KOHLIGHTpallui BEUIECTBA B PAcTBOpPE, AOJM BbIXOJA NPOAYKTa PpPEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust  MEXNpeaMETHBIX  CBsI3ed TpPU  HM3yYeHUM OOIIed U
HEOpPraHn4ecKo XuMuM B 11 Kiacce OCyHIECTBISIETCS YEPE3 UCMOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHATHH, MPUHATHIX B OTIIEIBHBIX
peAMEeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJacCU(UKaIus, MePUOJUIHOCTh, HAOIIO/ICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

du3nka: Marepus, MHUKPOMHpP, MaKpPOMHp, aToM, O3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb,
BEILIIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJIbHBIN Ta3,
(du3nuecKue BeIMUYUHbI, €IMHULIBI U3BMEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kneTka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKU, KHUPBI, YTIIEBOIbI, HYKJIECHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHoNOorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIHs, CTPOUTEIIbHBIC
MaTepuabl, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, MHILEBASI MPOMBILLJIEHHOCTD,
dapmaneBTUuecKas IPOMBIIUIEHHOCTD, IPOU3BOJICTBO KOCMETUYECKHUX



npeuaparoB, IIPOU3BOJACTBO KOHCTPYKHOHOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHHN



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA YTI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBMM C CHUCTEMHO-IIEATENLHOCTHBIM TMOJIXOJ0M B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
oOiiero oOpa3oBaHUsl BBIJCICHBI  CIEAYIOUIME COCTABIAIONIME: OCO3HAHUE
OOyYalOIUMUCA POCCUICKOW TPaKIAHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH U CaMOOIIPEACIICHUIO; HATMYUE MOTUBAIIMH K
0Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarONIMXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMU W HOPMaMU TIOBEJICHHUS;, HaJIU4ue
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH LIEJIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUS TNpeAMeTa «XHUMHS» OTPAKAOT
c(hOpPMHUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPAKTHUUECKON JeATEeIbHOCTU
oOy4Jaronuxcs B MpoIecce peainsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TpeaMeTa «XHUMUS» OTpaxkaroT
c(hOPMUPOBAHHOCTh OIBITA TO3HABATEIILHON U MPAKTUUYECKON JEATEIbHOCTU
o0yyJaromuxcsi B MpoLecce peann3aiuu 00pa3oBaTeIbHON NEITEIbHOCTH, B TOM
YUCJIe B YACTU:

1) rpaaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YYAIOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M TNpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU yYEeOHBIX W TMO3HABATENBHBIX 3aJlay, BBIMOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUsl, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESTEIHHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIMTAHHUS:

IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBECHHON XMMUM;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKOTO
MPUJIOKEHUS XHWMHH, OCO3HAHHUSI TOTO, YTO JAHHbIE HAYKH €CThb PE3yIbTaT
JUTMTENIbHBIX ~ HAOJMIOJCHUM, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TOJYYEHUH M MOCJEAYIOIIEM
aHanu3e UHPOPMAILUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STHYECKOrO IOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XMMHUECKUMU SIBJICHUSIMH,
U MPUHUMATHh OCO3HAHHBIE PEIECHUsSI, OPUECHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBApHUILEH C
MO3UIIMNA HPABCTBEHHBIX M MPABOBBIX HOPM MU C YU4ETOM OCO3HAHUS MOCIEACTBUIM
MOCTYTIKOB;

4) popMHUpOBaHHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0poBOro M Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwiI 0e30MmacHOro oOpallleHus C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPaBWJI WHIWBUAYATBHOTO ¥  KOJUICKTHBHOTO
0€3011acCHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JeSTeIbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW U  JIPYyrUX BUJAX
NesITebHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTHUECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAaHUH 10 XUMUHY;

YBAXEHUS K TPYyAYy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYaJbHOW TPacKTOPUU
oOpazoBaHusi, Oyaymied mnpodeccu W pealn3alid COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB H
moTpeOHOCTEH 00IIecTBa;

6) IK0JIOrM4eCKOTr0 BOCIIUTAHHUSI:

HKOJIOTHYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K MPUPOAE KaK HCTOUYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMAaHUs TJ100ANBHOTO XapakTepa SKOJOTUYECKUX MpOOJeM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHHWS HEOOXOAMMOCTH WCIIOJIB30BAHUSI JIOCTHIKCHUN XUMUU IS
pELIEHNs BOIPOCOB PALMOHAIIBHOTO NPUPOAOTIOJIb30BAaHHS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpEI OKPYXKaroLEen
MPUPOJHON cpele, YMEHHsS IPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
NOCJEACTBUSA MPEATPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJOTUYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOU HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLIMAIBHOU
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS AaKTHBHO MPOTUBOCTOSTH HACOJOTHUU
xemodobuu;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH ¥ OOIIECTBEHHON MPaKTUKY;

MOHUMAaHUsl CHeIMPUKA XUMHUM KakK HayKd, OCO3HaHUs €€ poiu B
(GbopMHpPOBAaHUN PALMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IPEICTaBICHUS 00 OKPY>KAIOIIEM MHUpE Kak O €IUHCTBE MPHUPOJABI U YeIOBEKa, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MPOOJeM COXpaHEHUS
MPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B  0COOOW 3HAYUMOCTH XHMHH JUIsi COBPEMEHHOMU
UUMBWIN3AlUK: B €€ TyMaHUCTHUYECKON HAMNpPABICHHOCTH W BaXXHOM pOJH B
CO3JJaHMU HOBOW 0a3bl MaTepHAIbHOM KyJNbTYpPhl, B PEHIEHUH TII00aIbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTHU: TOHHMAHHS CYIIHOCTH METO/OB
MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSICHEHHUS SBJICHUM OKPYKAIOIIET0 MUpa U
MIPOUCXO/ISIIINUX B HEM U3MEHEHHH, YMEHHUSI IeJIaTh 000OCHOBAHHBIC 3aKITIOUEHUS HA
OCHOBE HAy4YHbIX (AKTOB U MMEIONMIMXCSA JAHHBIX C TIIeJbI0 TOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS JUIS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM e TEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3MUHbIX cepax MpodhecCHOHaTbHON
NEeSATENbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS MPOTpaMMBbI 10 XMMUU Ha YPOBHE
CpenHero o01mero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaroIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) 0OIIeHAyYHbIE MOHSATHUS, OTpa)kKarolue
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa € CHEHU(PUKY METOIOB TO3HAHUSA,
HCTIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPTUsl, SIBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusl, UCCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHble Y4eOHbIC NEeWCTBHS (MO3HABATENbHbIE, KOMMYHUKATHUBHBIC,

PEryJISTUBHBIE), o0ecreynBaronme (dbopmHpoBaHue (yHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTh 00yJaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble pPe3yabTaThl OTPAKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICCTBUSIMH.

Ilo3naBaTesbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS

1) 6a3oBbIe JJOrHYECKHUe AeCTBUS:

CaMOCTOSITENNFHO  (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENEeNATh 1EMu JeATeTLHOCTH, 3ajaBas TapamMeTpbl U KPUTEPUH UX
JTOCTHKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IICIISIMU;

WCITOJIB30BaTh TMPH OCBOCHWM 3HAHUK TPHUEMBI JIOTHYECKOTO MBIIIICHUS:
BBIJICNIATh XapaKTEpHbIE MPU3HAKW TIOHSATHM W YCTAaHABIIMBATh WX B3aWMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS JJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUU;

BBEIOMpPATh OCHOBAaHUS H KPUTCPUH [UIS KIAacCH(PHKAIMKM BEIIECTB M
XUMHUYECKUX PEaKIIUM;

yCTaHABIMBATh TMPUYUHHO-CICJICTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, EAyKTHUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIb3YEMbIE B XHMHUN CUMBOJUYECKUC
(3HAKOBBIC) MOJIENIN, TPEOOPA30BEIBATH MOCIIBHBIC MTPEACTABICHUS — XUMAYECKHM
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKass QopMyna, ypaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIIeHWH Y4YeOHBIX MO3HABATENbHBIX WU MPAKTUYECKUX 3a]1ad,
IPUMEHATh Ha3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKLui;

dbopMynupoBaTh LIETH U 337a4d UCCIIETOBAHUS, HCIIONIb30BATh MIOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAdeCTBE HWHCTPYMEHTA
IO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO NPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbIX CY)K/ICHUH;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U IMPOBEIACHUS
YYEHUUYECKUX IKCIIEPUMEHTOB, COBEPLUICHCTBOBATh YMEHHMS HAaOMIOAATh 32 XOJA0M
MpoIecca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (POpMYyIHpPOBATH
00001IEHNS 1 BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHMUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATEIbCKOM M MPOEKTHON
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKHX 3a/lad, IPUMEHEHUIO pa3JInYHBIX
METOJIOB ITO3HAHHS.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3IUYHBIX MCTOYHMKAX HHPoOpMauuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOHUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
[PEICTaBIICHNUS, KPUTUYECKU OLICHMBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GOopMyIMpPOBATH 3alPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orObope wuHpoOpMalMK, HEOOXOAUMOW [Jisi BBINOJHEHUS Y4eOHBIX 3ajay
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpPMY  MPEICTaBICHUS
uH(popmaluu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa IMpu padoTe ¢
XUMHUYECKON HMH(pOpMaAIMeil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJIHNYCCKUC CPEACTBA HATTIAIHOCTH.



KoMMyHHKaTHBHBIE YHHBeEpCaIbHbIe YUdeOHbIE 1eiiCTBHA:

3aJ1aBaTh BONPOCHI M0 CYHIECTBY OOCYKJaEMOU TEMBI B XO/I€ JUAJIOTa U/WIH
JUCKYCCHUHU, BHICKA3bIBaTh UJIEH, (POPMYITUPOBATH CBOM MPETIOKEHUS
OTHOCHUTENBHO BBIIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C IPE3CHTAUUEH pe3yJbTaTOB II03HABATEIBHON JAESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pean3alui Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COIVIACOBAHMS IMO3ULIMHA B
X0J1e 00CyX/1eHHUs 1 0OMEHa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble I[eﬁCTBHﬁ:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO
NeATEIBHOCTh, OMpenelisas e€ Ieau W 3a7adyd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh MpeajaraéMblii ajJropuT™M JEHUCTBUA TpH
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7ad, BBIOMpaTh Hauboliee
¢ PexTuBHBIN crMoco0 WX pemieHuss ¢ Y4ETOM TMOJyYEHHUSI HOBBIX 3HAHHMA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JEATEIbHOCTA HA OCHOBE CaMOAaHaln3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI [0 XUMHH Ha yTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeiHero oOmero oOpa3oBaHUs BKJIIOUYAIOT creruduyeckue
JUIsl y4eOHOro mpeaMeTa « XUMUsh Hay4dHbIe 3HaHUS, YMEHUS U CTIOCOOBI JICHCTBUIMA
M0 OCBOCHMIO, MHTEPIPETAIMA U MPEOOpa30BAHUIO 3HAHWM, BUBI JACATEILHOCTU
MO TOJYYEHHUIO HOBOT'O 3HAHUS M NMPUMEHEHHMIO 3HAHWM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C XUMuen. B
porpaMMe IO XHMHUHU IIPEIMETHBIE PE3yJbTAaThl MPEACTABICHBI 110 TIOJaM
V3yYCHUS.

10 KUIIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHUS Kypca «OpraHuueckass XUMHU»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€ClEeYEHUU YCTONYHMBOIO



pPa3BUTHUS YEJIOBEUYECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOW, IHEPreTUUECKON U
NUIIEBOM O€30IIaCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pHAJIOB,
HOBBIX VCTOYHHKOB DHEPIHUH, B o0ecnieueHnun PalMOHAIBHOIO
IPUPOJIONOIb30BaHU, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEeJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJE;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAaHHUA, KOTOpas  BKJIOYAET:
OCHOBOITOJIAral0IINE NOHATHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
oboiouka aroma, s-, P-, O-aTOMHBIE OpOWTANlM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alUsl aTOMHBIX OpOuWTanei, HOH, MOJIEKyIa,
BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIIEPOIHBIN CKeJeT, (DYHKIMOHAIbHAS
rpynmna, pajadkall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpAILEHHBIE,
CKEJIETHBIC), HM30MEpHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTHYECKAs), HM30MEPBI, TOMOJOTWYECKHA psAJ, TOMOJIOTH, YIJIEBOAOPOMBI,
KHCIIOPOJ- M a30TCOJIEpKAIUE OPraHUYECKHE COCIUHEHUS, MOHOMED, MOIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHS; TEOPUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenpaeneeBa, TeOpHUs CTPOEHMsI OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TIpEeBpalICHUs DSHEPIMM IPU XUMUYECKHX PpEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUS IPUYMHHOCTUA U CUCTEMHOCTH XMUMHUYECKUX SBJICHHUI; MpPeICTaBICHUS
O MEXaHU3MaX XHMHUYECKUX pPEaKUui, TEPMOAUHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BIIMSHUN aTOMOB U T'PYIII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opueHTanTsl [ u Il pona);
(haKTOJOTMYECKHE CBEIECHHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0O€30MacCHOM
UCIIOJIb30BAaHUM BAXKHEWILIMX OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NESTeIbHOCTH  4YeJIOBeKa, OOIMX  HAy4YHbIX  [PHUHIMIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTku HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OIIMCAHUU COCTAaBAa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAMHEHUN;

c(hOpMHPOBAHHOCTH YMEHUM:

UCITOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJI COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMYECKUX
BEIIECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLMA U PACKPHIBATH UX CYUIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHd  MOCPEACTBOM  COCTABIICHUS



AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOTO oOOMeHa MyTEM
COCTABJICHMSI MX IMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

W3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHWYECKUX BELIECTB ISl WILTIOCTPALuU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJJIC)KHOCTh M3YYEHHBIX
OpraHUYEeCKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb WM Ha3BaHUS 10 CHUCTEMAaTUYECKOM
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS ISl OTACIBHBIX
MIPEACTABUTENIEH OPraHUYECKUX BEIIECTB (ITUJIEH, alE€TUIIEH, TOJIYOJI, TIUIEPHH,
ATUWICHTJUKONb, (EHON, (OopManbIerul, aueTanbJIeruj, aieToH, MypaBbUHAas
KHUCIIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
[JIMIUH, aJaHuH, MajibTo3a, PpyKTO3a, aHWIWH, TUBUHUJ, U30IMPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPEACNATh BHUJ XWMHUYECKOW CBSI3H B
OPraHUYEeCKUX COCIMHECHMSIX (KOBAJICHTHAsT W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKCHHUS TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. byTiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepuU30BaTb  COCTaB, CTPOEHUE,
duznueckue M XMMHUYECKHE CBOWMCTBA TUIMYHBIX TMPEJACTaBUTENEH pPa3IMUHbIX
KJIACCOB OPTraHWYECKUX BEUIECTB: aJKAaHOB, LIMKJIOAIKAHOB, aJKEHOB, alKaIUEHOB,
QJTKUHOB, apOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJETUI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- WM TOJUCaXapuIOB),
WUTFOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKIy HUMU  YpPaBHCHHUSIMH
COOTBETCTBYIOIINX XHMHYECKUX PEAKIHA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmyu;

chOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh Ha KOHKPETHBIX TPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPTaHMYECKUX COCTUHEHUN OT
KPaTHOCTH M THITA KOBAJICHTHOU CBS3U (G- M TT-CBSI31), B3AMMHOTO BJIMSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs (HeTh, TPHUPOAHBIM Ta3, yYrojib), CIOCOOBI ero mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHWI O €CTECTBEHHO-HAYYHBIX
MeTOJ[aX MO3HaHUsA — HAOJIOJECHUU, U3MEPEHUH, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTETILHON JESATENIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3ALNIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUU C
NOHATUSMU U TPEACTABICHUAMHU JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IJIA
0ojiee OCO3HAHHOTO MOHUMAaHHs CYIIHOCTH MAaTepuaibHOIO €IUHCTBA MHpA,
HCIIOJB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

cOpPMHPOBAHHOCTh YMEHHUM: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynamM U ypaBHEHHSIM XMMHYECKUX PEAKIMI C MCIOJb30BaHUEM (DU3MUECKUX
BEMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XMMHYECKOU
dbopMyJibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TIIO3MIMH  DKOJIOTHYECKOM  O€30IIaCHOCTH  IIOCIEACTBHSA  OBITOBOM |
MPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYalUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh W MPOBOAMTH
XUMUYECKUN DJKCIEPUMEHT (TOJy4YeHHE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BELIECTB, KAaYECTBEHHbIE pEAKIMU YIJIEBOJOPOAOB pPAa3IUYHBIX KJIacCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJECHUEM TPaBUII
O0e3zomacHOro oOpamlieHus ¢ BeHleCTBaMU M J1a0OPATOpPHBIM O0OPYIOBAaHUEM,
(GopMynMpoBaTh 1ENb UCCIENOBAHMS, TNPEICTABIATh B paziInyHON (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUM:

COOJIIO/IaTh TPABHJIA IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYJOBOM JEATETLHOCTH B LIEJSAX COXPAHEHHS] CBOETO 3J0POBBS, OKpYXKaroleh
IIPUPOTHOM Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOTIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha >KUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBINIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTh YMEHHUMW: OCYUIECTBJIATH ILI€JICHANPABICHHBIM MOUCK
XUMUYECKON MH(GOpMAIMU B Pa3IMYHBIX UCTOYHHUKAX (HayyHasi U y4eOHO-Hay4Has
JUTepaTypa, CpeAcTBa MaccoBoil nHpopmanuu, IHTepHET U apyrue), KpUTUIECKU



aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaTrhiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBUU C NTOCTABJICHHON y4eOHOM 3aauei.

11 KVIACC

[IpenMeTHBIe pe3yibTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD» OTPaXKaIoT:

c(hOPMHPOBAHHOCTh TIPEJCTABICHUNA: O MAaTepUaJIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUM NPUPOJABI, O MECTE M 3HAYCHHU
XUMHUHU B CHCTEME E€CTECTBEHHBIX HayK W €€ pOJu B OOECICUYEHUH YCTOMYHUBOTO
pa3BUTHSI, B peIIeHUU MPoOJIeM SKOJOTHMYECKON, DHEPreTUUeCKON M IHIIECBOM
0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUU, B OOECICUCHUH PALMOHAIIBHOTO MPUPOAOINOIL30BAHUS, B
GbopMUPOBAaHUU MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YEJIOBEKa, a TaKke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IIPHUPOJIHOU

cpene;
BJIQJICHAC  CHCTEMOH  XUMHUYECKMX  3HAaHWH, KOTOpas  BKIIOYAcT:
OCHOBOTIOJIAralONIUe IMOHATHS — XHMHYECKHH DJJIEMEHT, aToM, SIApO aroma,

H30TOIIbI, DJICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aToMHBIE OpOUTAId, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToMa, THOpPUAM3alMsA aTOMHBIX OpOWUTalIei, WOH,
MOJIEKYJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYecKasi CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOIHAsN),
KpUCTaJUIMUECKass pemETKa, XUMUYecKash peaklusi, pacTBOp, DJICKTPOJIHUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsT JUCCOIMAIIUSA, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTeldb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOKH A(ddeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON PEeaKklK, XUMUYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS DBJICKTPOIUTHYECKONW IUCCOLMAIUU, TMEPUOIUYCCKUM
3akoH JI.1. MenpaeneeBa, 3aKOH COXpaHEHUS MaCChl BEIIECTB, 3aKOH COXPAHEHHUS U
MpeBpAICHUS] SHEPTUU MPU XUMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalie B OCHOBE TMOHHMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTH  XHMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
MPEJCTABICHUS] O CTPOCHHUM BEUIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HaJIMOJIEKYJISIDHOM YPOBHSIX; MPEJACTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaKkuMii, TEPMOAMHAMUYECKUX M  KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CUCTEMAX;
(aKTOJIOTMYECKHE CBEJICHHS O CBOWMCTBAxX, COCTaBe, MOJYYCHUHU U O€30MacCHOM
WCIIOJIb30BAaHUN BAKHEHIITNX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NESATETPHOCTH  YEeJOBEeKa, OONMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
IPOU3BOICTBA;



c(OPMUPOBAHHOCTh YMEHHIl: BBISIBIATH XapaKTepHbIC MPHU3HAKU MOHITHIA,
YCTAaHABJIMBATh UX B3aHMOCBSA3b, MCIOJB30BaTh COOTBETCTBYIOIIME IOHATHUSA IIPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

C()OPMUPOBAHHOCTb YMEHMS MCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY MJIs
cocTtaBiieHUs (OpPMyJl BEIIECTB U  ypPAaBHEHUHM XMMHUYECKUX  PEaKIHH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOW CBA3M (KOBAJECHTHAs,
MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUI KPHUCTALUIMYECKON  PpEETKA
KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTb CBOMCTB BELIECTB OT
BHUJIa XUMHUYECKON CBSI3M WU TUIA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHHMI:  Kilaccu(UUUpOBaTh:  HEOPraHUYECKUE
BEILIECTBA 110 UX COCTABY, XUMUYECKUE PEAKLIUU 10 PA3ITUYHBIM ITPU3HAKAM (YHCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakuuu, W3MEHEHUIO
CTENEHEW OKHCIIEHUS DJJEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTajau3aTtopa U
APYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKaLUU
U3Yy4aeMbIX BEIECTB U XMMHUYECKUX PEAKIIMIL;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBIC MEPUOIUUECKOTO 3aKoHa /JI.
N. MeHaeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XHMHYECKHX JJEMEHTOB IIE€PBOrO—4ETBEPTOrO IEPUOJIOB
Ilepnognueckort  cucremsl .M.  MeHnngeneeBa,  MCHOJB3YsI  ITOHSTHS
(QHEPreTUYECKUE YPOBHM», «IHEPTETHUYECKUE MOIyPOBHM», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIAEHHOE SHEPreTHUYECKHE COCTOSHUS aToMay;
OOBSACHSATh 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB XMMHUYECKHUX BJIEMEHTOB U MX
coequHeHMW 1o rnepuogam u rpynmam  [lepuoamueckour cucremsr J[. .
MenneneeBa, BaJl€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPKIAThb
CYILLIECTBOBAHNE T€HETUYECKOM CBS3M MEXIY HEOPraHWYECKHMMH BELIECTBAMHU C
MTOMOILBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

cOPMHPOBAHHOCTh YMEHHUS PACKPbIBAaTh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKLUN IMOCPEICTBOM COCTABIEHUS JIEKTPOHHOro OajaHca
ATUX pEaKIuil; peakiuii MOHHOTO OOMEHa MyTEM COCTaBJICHHSI MX MOJHBIX U



COKpAaIIEHHBIX  HMOHHBIX  YPAaBHEHMM;  pEaKkUM{d  THUAPOJIM3A;  pEAKUUU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);

cOPMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS

XUMUYECKUX PEAKIUN C YYETOM HX IHEPreTHUYECKUX XAPAKTEPHUCTHK, XapaKTep

U3MEHEHUSI CKOPOCTUXUMHUYECKOM  pEaKIUU B 3aBUCUMOCTH OT PAa3JIHYHBIX
(bakTOpoB, a TAKKE XapaKTep CMEMICHUS XUMHUYECKOTO PaBHOBECHS 1101 BIMSHAEM
BHEIIHMX Bo3jaeicTBuil (mpunuun Jle [llarense);

cOPMHPOBAHHOCTh YMEHHUSI XapaKTEepU30BaThb XHWMHUYECKHE PEAKIUH,
JeXaluye B OCHOBE MPOMBIIIJIEHHOIO IOJYYEHHSI CEpHOW KHCIOTHI, aMMUAKa,
oOImue HaydHbIE TPHUHIMIB XUMUYECKUX TIPOU3BOJACTB; IIEI€CO00Pa3HOCTD
MPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTA U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0Nb3A;

c(hOpPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O MeEToAaxX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpPOAbl — HAONIOJACHUE, H3MEpPEHUE, MOJIeIMPOBaHUE,
AKCIIEPUMEHT (PEaibHBIA M MBICICHHBIH ), HCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS PUMEHSITh 3TH 3HAHUS IIPU SKCIEPUMEHTAIBHOM UCCIIEOBAHUU BEILIECTB
U Uil OOBACHEHUS XUMHUYECKUX SBJICHUM, HUMEIIIMX MECTO B MPHUPOJE,
MPAKTHYECKOMN AEATEIbHOCTH YEIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
NOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEIMETOB IJIA
0oJiee 0CO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH PACUETHl: C HCMHOJb30BAHUEM
MOHATUN «MaccoBasi J10Jisl BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHLICHTPALIMS,
MaccChl BelIecTBa WM 00BbEMa raza 1mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB; TEIUIOBOTO d(ddekra
peaklMK; 3HAYCHHUs] BOJOPOAHOrO IMOKa3aTelis PacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHOM CTENEHBIO JUCCOLMAIMH, Macchl (00bEMa, KOJIWYECTBAa BEIIECTBA)
MPOJIYKTa PEAKIHUH, €CIM OJAHO M3 MCXOJHBIX BEIIECTB /IaHO B BUAE PACTBOpPA C
OTIPEICIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEIIECTBA MM JaHO B M30OBITKE
(uMeeT TpUMECH); JOJU BBIXOJIa MPOAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (POBEICHHME  pPEakiMid  HOHHOTO  OOMeEHa,
MOATBEPAKICHNE KAaUECTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIECICHUE
cpedbl PacTBOPOB BEIIECTB C IIOMOIIBI0O HMHAUKATOPOB, H3YUYEHUE BIIMSHUS
pa3IMUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIICHHE
AKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metamey u  «Hemertamney) ¢
coOMroieHneM TpaBuil 6€30MacHOro OOpallleHHs ¢ BELIECTBAMHU M JIaOOpaTOPHBIM
obopynoBanueM, GOPMYIUPOBATh II€Jb  HUCCICNOBAaHUS, TMPEACTABIATH B



paznuyHOi (opMe pe3yabTaThl IKCIIEPUMEHTA, aHAJTU3UPOBATh U OIEHUBATH WX
JNOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUI: COOJIIOIATh MPABHJIA MMOIH30BAHUS XUMHUECKON
mocyol u jabopaTopHbIM 00OpyJOBaHWEM, OOpalieHusi ¢ BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHHUIO JIA0OPATOPHBIX XUMHYECKHX
OTMBITOB, HKOJOTMYECKH 1EJIeCOO0pa3HOro IMOBEJACHUS B OBITY W TPYAOBOU
NEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYKAIOIIEH MPUPOIHOM
cpeabl U JIOCTMXKEHUS €€ YCTOMYMBOTO Pa3BUTHUSI, OCO3HABATh OMNACHOCTH
TOKCUYECKOI'0 JICUCTBUS HA JKUBBIE OPraHW3MBbI ONPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHUMAas cMbIci nokazarens [TIK;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBJIATH II€JICHANIPABICHHBIM TMOUCK
XUMHAYECKON nH(pOpMaIIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U yueOHO-HAy4YHast
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMaunu, IHTEpHET U Ipyrue), KpUTUYECKH
aHaJIM3UPOBaTh XUMUUYECKYIO0 MHGOpMaIIKIO, TiepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUH C MOCTABJICHHON Y4eOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoasubie | Ilpakrunuyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHU4eCKO XUMHUH
IIpeamer opraHnyeckon . Teo
» peAMET OPraHUYeCKOM XUMUU PIXI y . . . BuGmorexa LIOK
. CTPOEHHUSI OpraHUYECKUX coequHeHui A. M. https://resh.edu.ru/
byrneposa
Wroro mo pazneny 8
Pasnen 2. YrieBogopoabl
21 IIpenenpHbIE YIIIE€BOAOPOIBI — AJIKAHBI, 5 0 0 Bu6mmoreka [IOK
' LUKJIOATKAHBI https://resh.edu.ru/
29 HernpenenbHbie yriieBoIOpObI: alIKEHBI, 14 0 1 bubmuoreka IJOK
' aITKaJMeHBI, AIKUHBI https://resh.edu.ru/
bu6mmoreka IJOK
2.3 ApomaTHyecKue yriieBoI0pobl (ape 8 0 0
POMATHHECKHE YIICBOAOPOAEI (apeHbi) https://resh.edu.ru/
24 [IpupoaHbIE MCTOYHHUKH YTIIEBOJIOPOJOB U UX 4 0 0 bubmmoreka LIOK
' nepepaboTka https://resh.edu.ru/
bu6nmoreka IJOK
2.5 ["aJIoreHITpON3BOIHBIC YTIICBOAOPOIOB 4 1 0
P A 4 HOPOA https://resh.edu.ru/
Hroro no pazaeny 35
Pa3nen 3. Kuciopoacoaep:xainiue oprannyeckue coeTHHeHUs!
3.1 Cnuptsl. @eHon 11 0 1 bubnmorexa LIOK




https://resh.edu.ru/

KapOoHunbpHBIC COCAMHEHUS: aTbICTHIBI 1

bubmuoreka [IOK
3.2 ketoHbl. KapOoHoBbIe KUCTOTHI. COKHBIE 21 https://resh.edu.ru/
a¢upsl. Kupbl
bubmuoreka [IOK
3.3 h% 9
HICBOAR https://resh.edu.ru/
Hroro no pazaeny 41
Paznen 4. A3oTcoaepxainue opraHnvecKue coenHeHus!
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 12 bubamorexa LIOK
https://resh.edu.ru/
Utoro no pazneny 12
Pasjnen 5. BoicokomosiekyJIsipHbIE COeTHHEHUS
bubnmnoreka IJOK
51 BricokoMoneKyIsipHbIE COEIMHEHUS 6 https://resh.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 102




11 KIIACC

KoJsun4yecTBo yacos JIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM ungposbie
Ne n/n P Kontpoabnbie | IlpakTudeckue (mupp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
C T 5
. ?I:)oeHHe aroMma. [lepunoanueckuii 3aKkoH . . . Bu6morexa LIOK
. u [lepunonnueckas cucteMa XMMUYECKUX https://resh.edu.ru/
anemenToB JI. 1. Menneneena
19 Ctpoenue BemiecTBa. MHOrooOpasue 11 1 0 bubmmorexa [IOK
' BEIIIECTB https://resh.edu.ru/
bubmuoteka LIOK
13 XHUMHYECKUE PEaKIIHH 19 1 3
peartt https://resh.edu.ru/
Wroro mo pazneny 39
Paznen 2. Heopranunueckasi Xumust
b K
2.1 Hemeranbt 31 1 3 nommorexa LIO
https://resh.edu.ru/
bu6 OK
22 Meramtsl 23 1 2 romoreka [l
https://resh.edu.ru/
Hroro no pazneny 54
Paznen 3. XuMus u ;KM3Hb
31 Metoapl no3HAHUA B XUMUHU. XUMUS U 9 0 0 bubmuoreka IIOK
' KU3Hb https://resh.edu.ru/
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME

102




HOYPOYHOE IIVNTAHUPOBAHUE

10 KJTACC
KosnunyectBo yacos DJICKTPOHHBIE

Ne Hdara uudposbie

Tema ypoka Koutposabnbie | IIpakTuyeckue
n/n Bcero u3y4yeHHs1  o0pa3oBaTeJbHbIE

padoThI padoThI
pecypchbl

[Ipeamer u 3HaYEHUE OPraHUYECKON

1 pest p 5 1 0 0 bubmuorexa LIOK
XUMWH, IPEACTABIECHUE O NiHOl‘OO pasun https://resh.edu.ru/
OpPraHUYECKUX COECANHEHUN
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja

9 p 2 . yHIepo 1 0 0 bubnuorexa LIOK
(ocHOBHOE U BO30YKIEHHOE COCTOSIHUA). https://resh.edu.ru/
BanenTHble BO3MOKHOCTH aTOMa YIJIepoja
XuMuyeckas CBsI3b B OpraHM4ECKHUX

3 coequHeHUsIX. MexaHu3Mbl 00pa3oBaHus 1 0 0 bubnunoreka [OK
KOBQJIEHTHOH CBsI3H, CIOCOOBI Pa3phiBa https://resh.edu.ru/
CBs3el

4 Teopus cTpoeHuss OPraHuYECKUX 1 0 0 bubnunoreka [JOK
coequHenuit A. M. byrneposa https://resh.edu.ru/
Bunel nsomepun: ctpykTypHas,

5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 0 0 bubmuoreka [JOK
3¢ dEKTHI B MOJIEKYJIaX OPTaHUYECKUX https://resh.edu.ru/
COCIUHEHUI
IIpencraBnenne o KJIaCCU(PUKALAN U

5 Pes puran UPAC 1 0 0 bu6nmoreka IJOK
cHCTeMaTH4YecKasi HOMEHKIaTypa ( ) https://resh.edu.ru/
OpPraHUYECKUX BEILECTB

7 Krnaccudukanus peakuuii B opraHuyeckoit 1 0 0 bubmotreka [JOK

XUMHHN

https://resh.edu.ru/




Cucremarusanys 1 00001IeHIE 3HAHUN 10

bubmuoreka [IOK

8 TEME https://resh.edu.ru/
AJIKaHBI: TOMOJIOTUYECKUH psijl, 001as
(dbopMyIia, HOMEHKIIaTypa U H30MEpus, bubamoreka [HOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://resh.edu.ru/
CTPOEHHE MOJIEKYJ

10 du3nYeCKre U XUMUYECKHE CBOMCTBA bubmmoreka ITOK
aJIKaHOB https://resh.edu.ru/
Haxox1eHne ankaHoB B IPUPOJIE. Bu6morexa LIOK

11 CriocoObl IOTy4YeHUs U IPUMEHEHHE https://resh.edu.ru/
QJIIKAaHOB
Huknoankansl: o0miast popmyna,

12 HOMEHKJIaTypa U U30Mepus, 0COOCHHOCTH bubnunoreka [JOK
CTPOCHHUS U XUMHUYECKHUX CBOMCTB, CITOCOOBI https://resh.edu.ru/
MOJTyYCHUS U TIPUMEHEHUE
Pemrenue pacu€THbIX 3aa4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI

13 OpPraHNYeCcKOro BEIIECTBA 10 MAaCCOBBIM bubanoreka [HOK
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIUX B €70 https://resh.edu.ru/
cocrtas. Cucremarusanusg 1 00001IeHNE
3HaHUM 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas
(dhopMyIna, HOMEHKIIATypa, JIEKTPOHHOE U BuGmorexa LIOK

14 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL. https://resh.edu.ru/
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS
QIKEHOB

15 du3znueckne 1 XUMHISCKHE CBOMCTRA butmmoreka [IOK

ankeHoB. [IpaBuno MapkoBHUKOBa

https://resh.edu.ru/




CriocoObl TOTy4eHUs U IPUMEHEHHE

bubmmoreka [IOK

16
AJIKEHOB https://resh.edu.ru/
[IpakTrueckas padorta Ne 1 mo teme

17 "I_II) P bubmmoreka [HOK

Oj]y‘-IiHI/Ie ATUJICHA U U3YYECHUE €0 https://resh.edu.ru/
CBOMCTB
Pemenue pacu€THpix 3a1a4 Ha

18 P s . bubamoreka [HOK
orpeeNieHUE MOJIEKYJISIPHON (hOPMYJTBI https://resh.edu.ru/
OpPraHr4YeCKOro BEIEeCTBa
AJIKaIMeHbI: CONPSKEHHBIE,

19 g p bubmuorexa LIOK
H30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE. https://resh.edu.ru/
Oco0eHHOCTH ICKTPOHHOTO CTPOCHHUS

20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX bubmmoreka [HOK
JINCHOB https://resh.edu.ru/

21 Crioco0bl moyueHus U MpuMeHEeHne bubnunoreka [JOK
aJKaAUCHOB https://resh.edu.ru/
AJIKUHBI: TOMOJIOTHUECKUN psifl, oO1ast

29 (dbopMyIa, HOMEHKIATYpa, dSJEKTPOHHOE U bubanoreka [HOK
IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYT, https://resh.edu.ru/
(bu3nueckre cBONCTBa

. bub6 OK

23 XUMHYECKHE CBOMCTBA aJIKMHOB nonvoteka I

https://resh.edu.ru/

24 KauecTBeHHbIe peakiiu Ha TPOWHYIO CBS3b Bubnorexa LIOK

P POMHYIO https://resh.edu.ru/

o5 CrniocoObl TOTy4YeHHsI U TPUMEHEHUE bu6mmotexa [IOK
AJKHHOB https://resh.edu.ru/

26 Pewrenne 3aga4: pac4€Thl 10 YpaBHEHUIO bubaunoreka [JOK

XUMHYECKOU pcaknuu

https://resh.edu.ru/




Cucremarusanys 1 00001IeHIE 3HAHUN 10

bubmmoreka [IOK

27
TeMe https://resh.edu.ru/
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast

OopMyJa, HOMEHKJIaTypa. DIEKTPOHHOE U

28 popmyra, P P Bbubmmoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ https://resh.edu.ru/
OeH30I1a ¥ TOoJIyoua, UX (U3NYECKUe
CBOMCTBa

29 XHUMHUYECKHE CBOMCTBA APEHOB: PEAKLIUU bubmmoreka [HOK
3aMEILCHUS https://resh.edu.ru/
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIMU

30 p peaih bubnunoreka IJOK
MIPUCOETUHEHMS], OKHCIIEHHE TOMOJIOTOB https://resh.edu.ru/
OeH3omna

31 OCc00EHHOCTH XUMHUYECKHX CBOMCTB Bbubanoreka [IOK
CTUpOJa https://resh.edu.ru/
Pemenue pacu€tHbix 3a/1a4 Ha

39 p 8 . bub6mmoreka [IOK
ompe/ielIeHuEe MOJICKYJIIPHON (POpMYyITbI https://resh.edu.ru/
OpPraHUYECKOro BEIIECTBA

33 Crioco0bl moyueHus 1 MpuMeHeHne bubmmnorexa [JOK
apeHoB https://resh.edu.ru/

34 ['eHeTnueckas CBA3b MEXY pa3InYHbIMU bu6imoreka [IOK
KJIaCCaMH YIJIEBOJOPOIOB https://resh.edu.ru/
Pacu€rsl 10 ypaBHEHUSAM XUMUYECKUX

35 e 7P 6506 bubmuoreka [IOK
peakuuii. Cucremarusauus u 00001IIEHNE https://resh.edu.ru/
3HaHUM 110 TeEME

36 [Ipupoansiii ra3. [lonytHble HeTAHBIE bubmmorexa [JOK

Tra3bl

https://resh.edu.ru/




KameHnHbIi1 yross 1 IpOAYyKTHI €70

bubmmoreka [IOK

37 nepepaboTKu https://resh.edu.ru/
Hedth 1 ciocoOs1 €€ nepepaboTKy.

38 I ¢ pep 5 bubaunoreka [JOK

PUMEHEHHE IPOLYKTOB I1IEpEepadOTKU https://resh.edu.ru/
HedH

39 ['eneTnueckas cBA3b MEXY pa3InuHbIMU Bu6mmoreka LIOK
KJIaCCaMH YIJIEBOAOPOJOB https://resh.edu.ru/
["anoreHonpou3BOHBIE YIIIEBOAOPOIOB:

40 P s _y HOPOAL bubnmoreka IJOK
3JIEKTPOHHOE CTPOEHHUE; PEAKLIMHI https://resh.edu.ru/
3aMELLIEHHUS raJloreHa

eHCTBUE LIEI0YEH Ha

i il I 5 3 bubmnoreka IIOK
rajoreHnpou3BoIHbIE. B3anmopaeicTeue https://resh.edu.ru/
JITAJIOTCHAIIKAHOB C MArHUEM Y IMHKOM

42 Cucremaru3anus ¥ 0000IIeHHE 3HAHUH 110 Bbubanoreka [JOK
pazneny "YrineBogopoast" https://resh.edu.ru/

43 KonTponbnas padota Nel o teme bubnmmorexa [JOK
"YrneBogopoasr" https://resh.edu.ru/
[IpenenbHbIE OMHOATOMHBIE CITUPTHI:

TOMOJIOTHYECKHH psi, oo1ast popmyia,

44 pa, odmas dopuy butmmoreka [IOK
CTPOEHUE MOJIEKYJI, U30MEPHS, https://resh.edu.ru/
HOMEHKJIaTypa, Kiaccupukamus,
¢u3nueckre cBONCTBa

45 XHWMHYECKUE CBOMCTBA MPEIEIbHBIX bubmmorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://resh.edu.ru/

16 CriocoObl OTy4eHUs U TPUMEHEHHE bubnaunoreka LJOK

OOIHOATOMHBIX CIIMPTOB

https://resh.edu.ru/




[IpocTeie 3gupbl: HOMEHKIATYpa U

47 6 bubmunoreka [JOK
HU30MEpHs, 0OCO teHOCTH (bU3UYECKUX U https://resh.edu.ru/
XUMHYECKUX CBOMCTB
MHOroaToMHbIE€ CHUPTHI: STUIICHTITUKOIb U

48 b bubmunoreka [JOK

K K
rnugepHH, uX (pU3NYECKue U XUMUUECKHE https://resh.edu.ru/
CBOMCTBa

49 CrniocoObl OTy4YeHHsI U TPUMEHEHNE Bu6mmoreka LIOK
MHOI'0aTOMHBIX CIIHPTOB https://resh.edu.ru/

50 @DeHoII: CTPOSHHUE MOJIEKYJIBI, (PU3HYECKHE bubnunoreka [JOK
cBoiicTBa. TokCcHYHOCTH (PpeHOIIA https://resh.edu.ru/

. butmoreka [IOK

51 XUMHYECKHE CBOMCTBa (peHOIa 1

https://resh.edu.ru/

59 Crioco0bl moyueHus U MpuMeHEHNe bubnunorexa [JOK
¢benona https://resh.edu.ru/
[IpakTrueckas pabora Ne 2. Pemenue

53 p P bubmmoreka [IOK

KCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEM
Jkeriepume 3al 0 Teme https://resh.edu.ru/
"Crupthl 1 peHonbr"

54 Cucremaru3anus ¥ 0000IIeHHE 3HAHUH 110 bubmmoreka ITOK
TeMe https://resh.edu.ru/
AJIbIETHU]IBI U KETOHBI: JIEKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW IPYTIIbI; bubmoteka [JOK
TOMOJIOTHYECKHUE PSIbI, 0011ast popmyia, https://resh.edu.ru/
M30MepHs U HOMEHKIIaTypa

56 ATNbIEeruIpl ¥ KETOHBI: (PU3HUECKUE butmmoreka [IOK
CBOKCTBA; PEAKIIUU ITPUCOEIUHEHUS https://resh.edu.ru/

57 Peaknuu okuclIeHUS U Ka4YeCTBEHHBIC butmmoreka [IOK

pCaKkiuu aJIbACTUAOB U KETOHOB

https://resh.edu.ru/




CriocoObI TOTYYCHHUSI AJTBJICTHIOB U

bubmmoreka [IOK

58
KETOHOB https://resh.edu.ru/
OAHOOCHOBHBIE IPE/IEIbHBIE KAPOOHOBBIE

59 g 6 pedl p bubmmoreka [JOK
K

UCJIOTHI, 0COOCHHOCTH CTPOCHUS UX https://resh.edu.ru/
MOJIEKYJ

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX bub6mmoreka [IOK
KHCIIOT, UX (PU3MYeCcKHue CBOMCTBA https://resh.edu.ru/

61 XHAMHMYECKUE CBOWCTBA MPEIEIIbHBIX bubnunoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbHHOMN

62 M 6 P 5 bubnunoreka LIOK
KUCJIOTBI. MHOrooOpasue kapOOHOBBIX https://resh.edu.ru/
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HEMPeIeIbHBIX U
apoOMaTHYCCKUX KapOOHOBBIX,

63 P 5 P 5 bubnmoreka IJOK
JIMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX https://resh.edu.ru/
kucinot. [IpencraBurenu BoICIIMX
KapOOHOBBIX KUCIIOT

64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnunoreka [OK
KHUCJIOT https://resh.edu.ru/

65 CrniocoObl MOTy4YeHHsI U TPUMEHEHHE bubanoreka [HOK
KapOOHOBBIX KHUCJIOT https://resh.edu.ru/
CnosxHbIe YPUPHL: TOMOJIOTHYECKUN PSIJI,

66 5 Pup AR bubamnoreka [HOK
oOwas (opmy.a, H30MepHs 1 https://resh.edu.ru/
HOMEHKJIaTypa

67 dusznyeckne 1 XUMHISCKHIE CBOMCTBA bubmuoreka LIOK
3¢pupoB https://resh.edu.ru/

68 Pemrenne pacy€THbIX 3a/1a4: 110 YPABHEHUIO bubnunoreka LJOK

XMMHYECKON PEaKIMH, Ha ONIPEJEIICHUE

https://resh.edu.ru/




MOJIEKYJISIPHOM (POPMYIIBI OPraHUIECKOTO
BEILIECTBA

[IpakTrueckas padota Ne 3. Permenue

bubmmoreka [JOK

69 AKCIEPUMEHTAIIbHBIX 33724 110 TEME https://resh.edu.ru/
"Kap6oHoBsie kucioThl. CioxHbIe 3(HUphI"

70 XKupsr: crpoenne, pundecKue u bubanoreka [JOK
XUMUYECKHUE CBOMCTBA (THAPOIIN3) https://resh.edu.ru/
Oco0eHHOCTH CBOWCTB KHUPOB, BuGmorexa LIOK

71 coJiepKallMX OCTaTKU HENPeAeIbHbIX https:/resh.edu.ru/
KUPHBIX KUCIOT. JKUpBI B IPUpOIE
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

72 KHCIIOT, X Moromee acicTue. [lonsaTue o bubnmoreka IJOK
CHHTETUYECKHX MOIOIIUX CPEJICTBAX https://resh.edu.ru/
(CMCOC)

['eneTnyeckas CBSI3b yIriI€BOJOPOAOB U BuGmorexa LIOK

73 KHUCJIOPOJICOACPKAIINX OPTaHMYECKUX https://resh.edu.ru/
BEIECTB

74 Pacuérel no ypaBHEHUSAM XUMUUECKUX bubmmoreka [JOK
peakuui https://resh.edu.ru/

75 CucremaTu3anus u 0000IIeHre 3HAHUH 110 bubmmoreka [JOK
TeMe https://resh.edu.ru/
OO6m1ast xapakTepuCTHKa YTJIEBOJIOB U BuGmorexa 1IOK

76 KnaccmbHKaun;{ yraeBoaoB (MOHO-, TU- U https://resh.edu.ru/
TTOJIUCAXAPHUTBI

77 Mounocaxapubl: pu3ndecKre CBOMCTBA U bubimorexa LIOK
HaxO0KJIEHUE B IIPUPOJIE https://resh.edu.ru/

78 [IpumeHneHue TIII0KO03bI, €€ 3HAUCHUE B butmmoreka [IOK

KHU3HCACATCIbHOCTH OpraHnu3mMa

https://resh.edu.ru/




I[I/Icaxapuz[m: caxapo3a, MajJibTO3a U

79 0 bubmmoreka [IOK
JnakTo3a. HaxoxaeHue B mpupojie u https://resh.edu.ru/
MPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuapl: CTpOSHHE MAKPOMOJICKYI,

80 b pui P pv Y bubmunoreka [JOK

K K
M3UYCCKHC U XUMHUYCCKHE CBOMCTBA, https://resh.edu.ru/
MPUMEHEHUE
Bbubmunorexa IJOK
81 [TonsTHe 06 NCKYCCTBEHHBIX BOJIOKHAX i
https://resh.edu.ru/
Pemenne pacueTHbIX 3a/1a4 Ha

82 p A bubnmoreka IJOK
ONpeAeIICHUE JOJIM BbIX01a MPOAYKTa https://resh.edu.ru/
peaKkuuu OT TEOPETUYECKH BOZMOMKHOTO

83 CucreMaru3anus ¥ 00001eHE 3HAHUH 110 Bubmmoreka ITOK
pazneny https://resh.edu.ru/
KonTponbHas padora mo Ne 2 Teme

84 " p p bubnmnoreka I[JOK

HCIIOPOJICOIEpKAIUE OPraHUYECKue https://resh.edu.ru/
coequHeHnsa"
AMUHBL: KTaccu(pUKALUA, CTPOCHHUE

85 5 (uran p bubmmoreka [IOK
MOJIIeKyI, 001mas ¢popmyna, u3oMepus, https://resh.edu.ru/
HOMEHKJIaTypa 1 (pu3uveckue CBOcTBa

86 XUMHYECKHE CBOMCTBA AIM(PATUIECKUX bu6imoreka [IOK
aMHUHOB https://resh.edu.ru/

87 AHWIMH: CTPOCHHE aHUITNHA, 0COOCHHOCTH butmmoreka [IOK
XUMHYECKHUX CBONCTB aHUJIMHA https://resh.edu.ru/

88 Crioco0bI moTyueHus U MpUMEHEHNe Bbu6mmoreka [IOK
anupaTHIECKUX aMUHOB https://resh.edu.ru/
AMWHOKHCIOTEI: HOMEHKJIATypa U

\,yp bubmuoreka [IOK

89 n3oMepust, PU3nUYEeCKre CBOMCTRA.

OT,Z[CJIBHBIC MMpeaACTaBUTECIIA O~

https://resh.edu.ru/




AMHWHOKHUCIIOT

XuMU4JecKkrue CBOMCTBA AMHMHOKHCJIOT, UX

9 5 bubamoreka [HOK
MOJIOTUYECKOE 3HAYEHUE aMUHOKHUCIIOT. https://resh.edu.ru/
CuHTe3 U TUIPOJIN3 MENTHIOB
91 benku kak NpupoIHbIE TOJIUMEPHI; bubanoreka [JOK
CTPYKTYpPBI O€ITKOB https://resh.edu.ru/
. bubaunoreka [JOK
92 XHUMHYECKHE CBOMCTBA OCIIKOB i
https://resh.edu.ru/
A30TcoAepIKaIlie reTePOLIMKINIECKIE
03 ACP II_JII pott ' bubamoreka [HOK
coenuHeHus. HykiienHOBbIE KHCIIOTHI: https://resh.edu.ru/
COCTaB, CTPOCHHUE M OMOJIOTHYECKast POJIb
[IpakTrueckas pabora Ne 4. Pemenue
94 DKCIIEPUMEHTAIBHBIX 337124 110 TEME bubmmoreka [HOK
"A30TCcozIepKale OPraHUYECKUE https://resh.edu.ru/
coequuenus"
[IpakTuueckas padbora Ne 5. Pemienue
95 DKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bu6imoreka [IOK
"Pacro3HaBaHHe OPraHUYECKUX https://resh.edu.ru/
coenuHeHui"
KonTpoinsnas padora Ne 3 1o Teme
96 N P P bubmoreka [JOK
30TCOAEpIKALIUE OPraHUYECKUE
Jleprkall p https://resh.edu.ru/
coequHeHnsa"
OCHOBHbBIE OHATUS XUMUHU
97 BBICOKOMOJIEKYJISIPHBIX COEMHEHUN U butGmmoreka [IOK
METOIbI KX CHHTE3a —II0IMMEPU3AIINs 1 https://resh.edu.ru/
MOJIMKOHIEHCAIIHS
98 [TnactMaccel. YTunu3zaius u nepepaboTka Bbub6imoreka [IOK

IJIaCTHKa

https://resh.edu.ru/




99 DnacToMepbl: HaTypaTbHbBIN 1 bubnunoreka [JOK
CHHTETHUYECKHE Kayuyku. Pe3nna https://resh.edu.ru/
B : e e e

- OJIOKHA HaTyp%i._J['IBHBI , ICKYCCTBEHHBIE, . BuGmorexa LIOK
cunternyeckue. [lomumeps crieluaibHOTo https://resh.edu.ru/
Ha3HAYEHUS
[TpakTuueckas pabora Ne 6. Pemenue

101 p p 1 bubmmoreka [JOK
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME https://resh.edu.ru/
"Pacnio3naBanue miacTMacc v BOJIOKOH"
O06o01IeHre U cCHCTeMaTH3aIs

102 B t 1 bubmuorexa LIOK
M3YYEHHOT0 MaTepuaia 1o TeMe https://resh.edu.ru/
"BbicokoMoOeKysipHble COeTMHEHNS"

OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabusie | IIpakruyeckue
n/n Bcero U3y4YeHHsi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUH Bbubmmoreka [JOK
1 1 0 0
anemMeHT. M30Tonbl https://resh.edu.ru/
2 CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB, 1 0 0 bubaunoreka [JOK
KBAHTOBBIC UKCIa https://resh.edu.ru/
3 Kiaccudukaiyst XaMU9IeCKuX 3JeMEHTOB (S-, 1 0 0 bubmmoreka [HOK
p-, d-, f-a;memenTHI) https://resh.edu.ru/
4 Pacnpenenenue 31eKTpOHOB 110 aTOMHBIM 1 0 0 bubnaunoreka [JOK
opouTAIIM https://resh.edu.ru/
DNIeKTPOHHBIE KOHPUTYpAIIUU aTOMOB
5 p (urypar 5 . 1 0 0 bu6mmoreka IJOK
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM https://resh.edu.ru/
COCTOSTHUM
5 DIIeKTPOHHBIE KOH(DUTYypaIi HOHOB. 1 0 0 bubmuoreka [JOK
DNEKTPOOTPULIATENBHOCTh https://resh.edu.ru/
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cHCTEMA XMMHYECKUX 31eMeHToB /JI. U. 1 0 0 bubmuoreka [IOK
MeHpeneeBa, CBA3b C COBPEMEHHOM Teopueit https://resh.edu.ru/
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1 0 0 bubaunoreka [JOK

IMPOCTBIX U CIIOKHBIX BCIICCTB I10 I'pyIirnaM U
nepuoaam

https://resh.edu.ru/




CucreMmarusanuys 1 00001eHrE 3HAHUH 110

bubmmoreka [IOK

9
TEME https://resh.edu.ru/
Bunbl xuMnueckoi cBsizu. MexaHu3Mbl
10 00pa3oBaHus KOBAJICHTHOM CBSI3H. bubamoreka [HOK
Bonoponnas cBs3b. MeXMOIECKyYIISIPHBIE https://resh.edu.ru/
B3aNMOJEUCTBUI
BasieHTHOCTB U BaJIeHTHBIE BO3MOXHOCTH
11 C . bubmmoreka [JOK
aToMOB. CBSI3b JIEKTPOHHOU CTPYKTYPHI
p PYKLYP https://resh.edu.ru/
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnaunoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIAaTypa https://resh.edu.ru/
BemectBa MoJIeKyIsIpHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEeHUs. THIIBI Bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://resh.edu.ru/
BEIIECTB
14 [loHsiTHE O TUCTIEPCHBIX CUCTEMAX. bubmmoreka [JOK
IIpencraBnenre o0 KOJUIOUIHBIX paCTBOPAX https://resh.edu.ru/
HctunnbIe pacTBOPHI: HACKIIICHHBIE U
15 p P butmmoreka [IOK
HEHACBIIIEHHbIE, PACTBOPUMOCTD.
m P p https://resh.edu.ru/
Kpucrammornaparst
16 Crioco0ObI BBIpaXe€HUsI KOHIICHTPAIIHI bubmmnorexa [JOK
pacTBOpOB https://resh.edu.ru/
Pemenne 3amau ¢ UCTIOIB30BaHUEM TTOHSITHIA
17 " . " Bbubnunorexa [JOK
MaccoBast 1015l paCTBOPEHHOTO BELIIECTBA
AOTA D p m ’ https://resh.edu.ru/
"MoJsipHast KOHUEeHTpaus'"
18 Knaccudukanus n HomeHkIaTypa bubmoteka [JOK

HCOPTaHNUYCCKUX BCIICCTB

https://resh.edu.ru/




Cucremarusanus 1 0000IeHHUE 3HAHUI 110

bubmmoreka [IOK

19
TeEME https://resh.edu.ru/
Kontposbnas padora Ne 1 mo temam
"Ctpoenue atoma. [lepronueckuii 3aKoH 1
20 n P pHOA bubmunoreka [JOK
HMOJUYEeCKasi CHCTEMa XUMHUUECKUX
CproAMHccKad cueTeMa ec https://resh.edu.ru/
anemenToB J. . Menaeneesa", "Ctpoenue
BemecTBa. MHoroo6pasue BemiecTs"”
Knaccudukanmst XaMUUeCKHX peakiivii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUU.
21 3 P P Bbubaunoreka [JOK
KOH COXPaHEHHUS MacChl B TB; 3aKOH
aKoH COoXpaHe acChI BCILECTB, 3aK0 https://resh.edu.ru/
COXpaHEHHUs U IPEBPAILICHUS SHEPTUH ITPH
XUMHYECKUX PEaKIUsIX
29 TemoBbie 3 PEeKTh XUMUYECKUX PEAKIIHIA. bubmmoreka [HOK
TepMoXuMHUYECKHE YpaBHEHHUS https://resh.edu.ru/
23 Bpruucnenus no ypaBHEHHUSIM XUMHYECKUX bubnaunoreka [JOK
peakLyii ¥ TEPMOXUMHUYECKUM YPABHEHUSIM https://resh.edu.ru/
CKOpOoCTh XMMHYECKOU peakinu, eé
o4 P PCaKIu, Bubmmoreka I[JOK
ABHCUMOCTD OT Pa3JIMYHbIX (PaKTOPOB.
3aBUCUMOCTD OT pa3 (axropo https://resh.edu.ru/
Karanu3 u kaTanuzatopsl
butmmoreka [IOK
25 ['oMoreHHbI€ U TE€TEPOreHHbIE PEAKIIUN
https://resh.edu.ru/
ITpakTuueckas padbora Ne 1 mo reme
26 "}5 p bub6mmoreka [IOK
JIASTHUE pa3J11/1qHLIXV (akTopoB Ha https://resh.edu.ru/
CKOPOCTb XUMUYECKON peakiuun"
o7 OO0paTtuMble 1 HEOOPATUMBIE PEAKITHH. Bbu6imoreka [IOK
XHWMHYECKOE PAaBHOBECHE https://resh.edu.ru/
08 [IpaxkTuyeckas padora Ne 2 mo reme bubnmorexa [JOK

"Bnusinue pa3nu4HbIX (PaKTOPOB Ha

https://resh.edu.ru/




ITOJIOKCHHUEC XUMHWYECKOI'O paBHOBCCI/IH"

DnekTponuTHdeckas aucconnanus. CUibHbIE

29 5 C bubmmoreka [JOK
U cia0bIe 2JIeKTpouThl. CTeneHb https://resh.edu.ru/
JIACCOITUAITAN
Honnoe npoussenenue Bojibl. Cpega BOJIHBIX

30 P B A . s pea HH bubmmoreka [JOK
pactBopoB. Bonopousiit nokasarens (pH) https://resh.edu.ru/
pacTtBopa

31 I'maponns coneii. Peakuuu, nporekaronme B bubanoreka IIOK
pacTBOpax 3JIEKTPOIUTOB https://resh.edu.ru/
IIpakTnueckas padora Ne 3 mo Teme

39 ")? P bu6morexa [JOK

MMUYECKHE PEAKI[UU B PACTBOPAX https://resh.edu.ru/
3JIEKTPOJIUTOB"
OKHUCIHUTEITbHO-BOCCTAaHOBUTEILHBIC

33 B . butmunorexa LIOK
peakiuu. Baxxneiime OKUCIUTENN U https://resh.edu.ru/
BOCCTaHOBUTEIIH

34 MeTo/1 311eKTPOHHOTO (37IEKTOHHO-MOHHOTO) bubnnorexa [JOK
OamaHca https://resh.edu.ru/

35 DIIEKTPOIN3 paCTBOPOB U PACIIaBOB bubauroreka [JOK
BEIIECTB https://resh.edu.ru/

bub6mmoreka [IOK

36 Pemenue 3a1a4 pa3TuvHbBIX THIIOB

https://resh.edu.ru/
bub6mmoreka [IOK

37 Pemenue 3amay pa3nMaHBIX TUITOB

https://resh.edu.ru/

38 CucreMmarusanys 1 0000IeHre 3HAHU 110 bubmmoreka ITOK
TeMe "XuMuyeckue peakiuu' https://resh.edu.ru/

39 KontponbHas padota Ne 2 o teme Bubnmoreka [IOK

"Xumuaeckue peakun'

https://resh.edu.ru/




[Tonoxxenue HemerasmioB B [lepuoanueckoit
CHCTEME XUMHYCCKHUX deMeHToB J]. H.

bubmmoreka [IOK

40
MemnpieneeBa 1 0COOCHHOCTH CTPOCHUS MX https://resh.edu.ru/
aToMoB. Du3nyueckue CBOIICTBA HEMETAIOB
41 AnnoTponust HeMETauIoB (Ha IpUMeEpe Bu6mmoreka LIOK
KHCIIOpoJ1a, cepbl, (hocdopa u yriiepoa) https://resh.edu.ru/
42 Bonopon: nonydyenue, pusnueckue u Bu6mmoreka LIOK
XUMHYECKHE CBOMCTBA. [ 'upuibl https://resh.edu.ru/
l"aymoreHsl: HaX0XICHHUE B IPUPOJIC, CIIOCOOBI
43 b A PHpOA bubmuorexa LIOK
MoJyueHusl, PU3NYECKUE U XUMHUYECKHE
;‘/‘* ’ https://resh.edu.ru/
CBOIICTBa
l'anorenoBonopoasl. Baxneitmme
m AOPOA bubnmoreka IJOK
KHCJIOPOJICOICPKAIINE COCTUHECHHS https://resh.edu.ru/
raJIOTEHOB
JlaGopaTopHbIe U MPOMBIIIIIEHHBIE CITOCOOBI
45 patop P 1 butmmoreka [IOK
MOJIy4eHUs TasoreHoB. [IpuMenenn
omyae Oreros. Hp . CHeHme https://resh.edu.ru/
raJIOr€HOB M UX COSUHEHUN
[Ipaktrueckas padota Ne 4. Pemenue
46 P P bubmmoreka [IOK
HKCIIEPUMEHTAIILHBIX 33]1a4 TI0 TEME https://resh.edu.ru/
"T"anmorensr"
Kucnopon: naboparopHsie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, bub6nuoreka IIOK
(usHUecKue 1 XUMIIECKHe cBOHcTBa. O30H. https://resh.edu.ru/
[IpuMeHeHue Kuciopoia U 030Ha
butmmoreka [IOK
48 OKcubl U IEPOKCUIBI
g P g https://resh.edu.ru/
butmmoreka [IOK
49 Peuienue 3a1ay pa3nuyuHbIX TUIIOB

https://resh.edu.ru/




Cepa: HaxOJ€HUE B IPUPOJIE, CIIOCOOBI

bubmmoreka [IOK

50 HOJ‘IE"IGHI/IH, (bU3UYECKHE U XUMHYECKUE https://resh.edu.ru/
CBOICTBa
bubmmoreka [JOK
51 CepoBoopo, CYyIbGUIBI
POBOZIOPOL, CyIbGitA https://resh.edu.ru/
59 Kucnopoacoaepxaiue coeTMHEHUs CEPBhI. bubnuoreka [JOK
Oco0eHHOCTH CBOICTB CEPHON KHCIIOThI https://resh.edu.ru/
[TpakTuueckast pabota Ne 5. Perenue
53 P P " bubmmoreka [HOK
BIfCHepI/IMeHTaJ'IbHBIX 3anau o Teme "Cepa u https://resh.edu.ru/
e€ coequHeHus"
A3OT: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI
54 A PHpOA bubnmnoreka IJOK
nongfquI/m, (bu3nuecKkue U XUMUYECKHE https://resh.edu.ru/
CBOMCTBAa. AMMMAK, HUTPUJIBI
55 Kucnopoacoaepsxaiiue coeiuHeHUs a30Ta. bubmmoreka [HOK
OCc00CHHOCTH CBOWCTB a30THOW KHCIIOTHI https://resh.edu.ru/
56 [IpuMeHeHne a30Ta 1 ero COeIMHEHNMN. bub6nuoreka IIOK
A30THBIE y10OpeHus https://resh.edu.ru/
docdop: HaXx0XKIEHHE B IPUPOJIE, CIIOCOObI
57 $op s PHpOA bubanoreka [HOK
MONyueHusl, PU3NYECKUE U XUMUUECKHE https://resh.edu.ru/
cBoiictBa. @ocupl u pochun
58 Oxcunpl pochopa, pochopcoaepxariue bub6mmoreka [IOK
kucaoTbl. Comu pocopHON KUCTOTHI https://resh.edu.ru/
59 [Tpumenenue gochopa 1 ero coeMHEHUH. bubmoteka [JOK
®dochopubie y1oOpeHus https://resh.edu.ru/
[IpakTuueckas padora Ne 6. Pemenue
p p bubamnoreka [HOK
60 IKCIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe "A30T U

docdop u ux coequHeHus"

https://resh.edu.ru/




Yriiepoa: Hax0XkKICHHUE B PUPOJIE,

bubmmoreka [IOK

61 AJUIOTPOITHBIS Mouz[H(bHKauHH; buznveckue u https://resh.edu.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
62 Oxkcun yraepoaa(Il), oxcup yrnepona(IV), bubmmoreka [[OK
YrOJbHasl KMUCJIOTA U €€ COIU https://resh.edu.ru/
bubmuorexa [IOK
63 Pemenue 3a1a4 pa3nu4HbIX THIIOB
https://resh.edu.ru/
Kpemuuii: HaxoxxaeHe B PUPOJIE, CIIOCOOBI
64 P a PHpOA bubnmoreka IJOK
nongfquI/m, buznuecKkre 1 XUuMHUYECKHe https://resh.edu.ru/
CBOMCTBA
65 Oxkcua kpemuusa(1V), kpeMHHEBast KUCIIOTA, bubmmorexa [JOK
CHUJIMKATHI https://resh.edu.ru/
66 [IpruMeHeHne KpeMHUS U €r0 COCTUHEHU . bubmmoreka [HOK
CrekJ10, ero noxy4eHue, BUAbl CTEKIIa https://resh.edu.ru/
bub6mmoreka [IOK
67 Pemenue 3a1ad pa3inyHbIX TUTIOB
https://resh.edu.ru/
68 CucreMmaru3anus 1 0000IeHre 3HAHU 110 bubimoreka [JOK
teme "Hemeraminr" https://resh.edu.ru/
69 Konrtponsnas pabota Ne 3 mo teme bubnnorexa [JOK
"Hemerammsr" https://resh.edu.ru/
70 AHanu3 pe3ysibTaToB KOHTPOJIBHOM paboThl, bubnunoreka [JOK
KOPPEKIIUS OIIMO0K https://resh.edu.ru/
[Tonoxenue meramos B [leprognueckoit
71 CUCTEME XUMUYECKUX JJIEMEHTOB. bubamnoreka [HOK
OCOOEHHOCTH CTPOEHUS NIEKTPOHHBIX https://resh.edu.ru/
000JI104€K aTOMOB METAJIJIOB
79 OO6mue ¢puznyueckrue CBOMCTBa METAILIOB. bu6mmotexa [IOK

HpI/IMeHeHI/Ie METAJIJIOB B 6BITy U TEXHUKE

https://resh.edu.ru/




bubmmoreka [JOK

73 CrmutaBel MeTasuioB. Kopposusi MeTayiio https://resh.edu.ru/
74 Pemenue 3axau pa3iMuHbIX TUIIOB bubmmorexa LIOK
https://resh.edu.ru/
DNEKTPOXUMUYECKUN Pl HAPSHKEHUM Bu6morexa 1IOK
75 MeTaiioB. OO1Me criocoObl MOTydeHus https://resh.edu.ru/
METAJUIOB
OO61mas xapakTepucTika MeTamioB [A-
rpynnsl [lepuoanueckoit cucteMbl
76 XUMUYECKHX IeMeHTOB. Harpuii n xanuii: bubnunoreka [JOK
nosryuenue, pu3ndecKue 1 XUMUYECKUE https://resh.edu.ru/
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCIUHECHUN
O6mas xapakrepuctuka metayios |A-
rpymmsl llepruoanyeckoi cucteMsl
77 XUMHYECKHUX 2JIEMEHTOB. Maruui u butmmoreka [IOK
KaJbIIHii: MoJTydeHue, GU3uIecKue u https://resh.edu.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M MX COCTMHEHUHN
78 KécTkocThb BOJIbI U CLIOCOOBI €€ yCTpaHEeHUs Brbmmorexa LIOK
https://resh.edu.ru/
79 AOMUHUN: TIOTy4YeHue, Pu3ndeckue u Bbubanoreka IIOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru/
AmMdoTepHbIe CBOICTBA OKCHIA U
80 TUIAPOKCUA aIIFOMUHUS, butmmoreka [IOK
TUAPOKCOKOMILIEKCHI AIIFOMUHUS, UX https://resh.edu.ru/
MPUMEHEHUE
81 Pemenne 3amay pa3nuaHBIX TUITOB bubamoreta LIOK

https://resh.edu.ru/




[TpakTuueckas padora Ne 7. Pemenue

bubmmoreka [IOK

82 AKCTIEPUMEHTAIBHBIX 33124 110 TEME
p A https://resh.edu.ru/
"MeTtajuibl TJIaBHBIX noArpymnmn"
OO61as xapakTepuCTHKa METAJIOB
83 mo6ouyHbIX ToArpym (b-rpyrmm) bubnuoreka [JOK
IepruoaNYECKO CHCTEMBI XUMHYECKHX https://resh.edu.ru/
AJIEMEHTOB
84 ®du3nuecKue U XMMHYECKHE CBOWCTBA XpoMa bubmmoreka [HOK
U €r0 COCIMHEHUH, UX IPUMEHEHUE https://resh.edu.ru/
Baxwuelime coeMHEHNs] MapraHia.
85 H p bubnunoreka IJOK
€pMaHraHat Kajus, €ro OKUCIUTEIbHbIC
pv ’ https://resh.edu.ru/
CBOIICTBa
dusnuecKue 1 XUMUYECKHUE CBOMCTBA XKelle3a
36 5 T1 Bbubaunoreka [JOK
u ero coenuHeHu. [lonyuenue u
a ya https://resh.edu.ru/
IIPUMEHEHHUE CILJIaBOB XKee3a
87 ®du3nyecKkue U XMMUYECKUE CBOMCTBA MEJIU U bubmmoreka [JOK
€€ COCIMHEHUH, UX MPUMEHECHHE https://resh.edu.ru/
PuU3NYECKNEe U XUMUUYECKHE CBOKCTBA IIMHKA
88 . bubmmnoreka [HOK
U €ro COeIMHEHUH, UX TPUMEHEHUE.
A ’ p https://resh.edu.ru/
I'mapokcoKOMIIEKCHI ITMHKA
[TpakTudeckas padota Ne 8. Penrenune
89 P P butmmoreka [IOK
SKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
p A https://resh.edu.ru/
"MeTasisl TOOOYHBIX OArpymn”
bu6mmoreka IJOK
90 Pemenne 3a1a4 pa3TuvHbBIX THITOB
https://resh.edu.ru/
o1 O060011eHEe U CUCTEMAaTH3aIHsI U3yYEHHOTO Bubnnoreka [TOK

Martepuana o teme "Mertamisr"

https://resh.edu.ru/




92 KonTponsnas padota Ne 4 no Teme 1 bubmoteka [JOK
"Meramibt" https://resh.edu.ru/

93 AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl, 1 bubamoreka [HOK
KOPPEKIHs OMUO0K https://resh.edu.ru/
Pouib xumuu B o6ecriedeHnn yCTOHUNBOTO Bu6morexa LIOK

94 pa3Butus yenoseuecTsa. [lonsatue o 1 https://resh.edu.ru/
Hay4HbIX METOJaX HCCIIEIOBAHUS BELIECTB
Hayunbie npuHIMIBI Opranu3anuu

95 XUMHUYECKOT0 TPOU3BOJICTBA. 1 bubnuorexa LIOK
[TpomblIeHHbIE CLIOCOOBI MOTYUYEHHS https://resh.edu.ru/
BOKHENIINX BELIECTB

96 XHUMHUYECKOE 3arpsI3HEHHE OKPYKaIOIEH 1 bubnunoreka [JOK
Cpelbl U €r0 MOCIEACTBUS https://resh.edu.ru/

97 XuMHUS ¥ 370pPOBbE YETOBEKA. 1 bubamoreka [HOK
JlexapcTBeHHBIE CpencTBa https://resh.edu.ru/

98 Xumus amy. Pons Xxumun B o0ecieueHUN 1 butmuorexa [JOK
MUIIEBON 0€30MaCHOCTH https://resh.edu.ru/

99 Kocmernueckue u napdromepHsle CpeacTBa. 1 bub6nuoreka IIOK
BbriToBas xumus https://resh.edu.ru/
XHMHS B CTPOUTENBCTBE. BakHeimme BuGmmorexa [IOK

100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE 1 https://resh.edu.ru/
MaTepHUaIIbI

101 XHMHUS B CEIIBCKOM XO3SHCTBE. 1 bubmuoreka LIOK
Opranudeckue 1 MUHEPATbHBIE YI0OPEHUS https://resh.edu.ru/

102 CucreMaru3amnus ¥ 0000IIeHUE 3HAHMH 10 1 bubauroreka [JOK
TEMeE https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB 10 102

[TPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus 10 wmacc/yrmyonéunerii - ypoBenb:  O.C.  T'aGpwuensH,

N.I".Octpoymos, C.A.Cnaakos, Mocksa «IIpocBemenuey, 2022r.

Xumuss 11 xmacc/  yrayOnéuueiii  ypoenb: O.C. T'abGpuensH,
N.T".OctpoymoB, C.A.Cnankxos, A.H.JIEBkuH, MockBa «IIpocBelieHue,

2022r.

METOINYECKHUE MATEPHAJIBI 1JIAA YAUTEJIA
Xumus yriyonéHHelid ypoBeHb. Peanmzauust tpeboBanuii ®I'OC cpennero

oOrrero oopazoBanus. Metoaudeckoe mocooue Jyist yauTess.

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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