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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero 0o1Iero oopazoBanusa(DOIT
COO), npencraBieHHbix B deneparbHOM TOCYJapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonX OCHOBHBIE 00pa30BaTeNIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoit @enepanuum Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yuenue mpeamera, peaimzyeMoe B yCIOBUSIX U HEpEHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh 00IEe00pa30BATENbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusx npodeccruoHaabHOro 00pa3oBaHus, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATaOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIENiel, COACpKaHUS,
pe3ynbTaToB OOyYeHHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IENsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCTUTAHUS 1 PA3BUTHS 00YJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS W TOCJIEAO0BATEIBLHOCTH
U3y4YeHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX TOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HTOrOBOM arrectanud B (GOpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUHU.

[Iporpamma aJist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacrmpesiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YYCHUS OTICITBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCJIEI0BAaTeNbHOCTh HU3YYEHUA Y4eOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JaT METOIMYECKYIO0 MHTEPIPETAIUIO IIeJIeH U 3a/1a4 U3y4eHUs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro ob1ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MPOTPaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBISIONIEH coaepKaHUsl Y4YEeOHOro mnpeamera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISITHCS. B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOGuUIs 00ydeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro MW yriayOJIEHHOTO YpOBHEW B cCHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO W3Y4YCHUsI HANpaBiIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3yYCHHUS CIEIUATbHBIX CECTCCTBEHHO-HAYYHBIX MW XHMHYECKHX
JVCLIMIUIMH B By3aX U OpraHU3alUsIX CPEeIHEro MpodeCCUOHAIBHOTO 00pa30oBaHMUS.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
MEPCIIEKTUBOM  TMOCIEAYIOMIET0 TMOMYYCHHs] XUMHUYECKOTO 00pa3oBaHUS B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbLHOM MPOTPAMMEBI CPEIHETO OOIIET0 00pa30BaHUs U3YUCHHUE MPEIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEUICHUE 3a/1ay BOCHUTAHUS U COLMATBHOTO
pa3BuTHs OOydarImMxcs, Ha (QOpMUpPOBaHUE Yy HHUX OOILIEHHTEIEKTYalbHbIX
YMEHHUM, YMEHHUHN paloHaIu3alMi y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEATETLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocraBnstomiuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO M3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHU3allid COJIEPKAHUS JTHUX KypCOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHATH ojioxkeHust @I'OC COO o pazauausix 6a30BOT0 U yriay0aEHHOTO ypOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NpeIMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeaeiE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepuara.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEJILHOTO YBEJINUYEHUSI 00bEMA 3HAHUM 0 XUMUUECKUX JIEMEHTAaX U CBOMCTBAaX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJEeHU TPEACTABICHUN O CTPOEHUHI
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS pEaKUuu,
paccMaTpUBaEeMbIX C TOYKH 3PEHUSI XUMUYECKOW KUHETUKU M TEPMOJMHAMUKH.
N3yuenne nepuoandeckoro 3akoHa U llepronnueckoil cUCTEMbl XHUMHYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpPOCHMM aroMa. XHUMHUYECKass CBSI3b OOBICHACTCS C TOYKH 3PEHHUS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
bopMHpOBaHHEM TPEJCTABICHUNA 00 AJIEKTPOXMMHUYECKHUX IMpoleccax H
AIIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHudeckoil XuMuu rnpu
PAaCCMOTPEHUU PEAKIIMOHHON CHOCOOHOCTH COEIUHEHUU yaAessieTcss 0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX peaKiuu.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIepKaHNe KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJIs KJIACCOB OMPeaeIEHHOTO poduiis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYPY M XapakTep JOMOJIHEHUH K OOImeld cucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hampumep, B COAECPKAHUU
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaUueHue OyayT
MMETh JIEMEHTHI yueOHOro MaTepuaa rno oouei xumuu. [Ipu nuzydenun npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChI U SHEPTHH, 3aKOHBI
TEPMOJIUHAMHUKH, JJIEKTPOIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U JAPYroe.

B TO e Bpems B colaepkKaHUM TMpeAMeTa IS KJIACCOB XUMHUKO-
Ouonornyeckoro nmpoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEILHOTO



PaCCMOTPEHHS] XUMUYECKON OpraHu3aliy KJIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTENECH OCHOBHBIX KJIACCOB OPIaHMYECKUX BELIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HAHMM M3y4eHHE NpeaMera «XHUMHs Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu n3yyenun yueOHOTOo npeameTa « XuMus» Ha yriiyoJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JAEITETbHOCTH
4eJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne 310l 3a1a4un Ha
yrayOn€HHOM YpOBHE M3YyYEHMs IpeAMeTa NpearnoiaraeT pealn3aluio TaKhX
Lese, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, 0 MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMOHaJIbHOTO HPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUS XMUMHUYECKHX PEaKlHil, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
Hay4HBIX MPUHLIHANAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU UIsi OOBSACHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHEHHS H



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOM M MPOHU3BOACTBEHHON JESITEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHYECKHX SBJICHHH, HMMEIOIIUX MECTO B TIPHUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuMUsS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTeW oOyuaromuxcsi, (QopMHpOBaHUE Y HHUX CO3HATEIBLHOIO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO MPHUPOAOIOIL30BaHUSA,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOpUIN3AIIMM AaTOMHBIX OpOUTANel yraepoa.
Mexanu3mbl 00pa3oBaHUsS KOBAJE€HTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMA B OPTAHUUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJETCH MOJEKYJl OpraHHMYeCKHUX
BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosioruueckuil psaj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. Du3NUYECKUe CBOMCTBA
aJIKaHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOAyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPONaH, IIMKIO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOATKAHOB.

Ankensl. ['oMoyiorudeckuii psii ankeHoB, obOmas (Gopmyna, HOMEHKIIATYpa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reoMeTpuueckas
(umc-Tpanc-) uzomepusi. GU3nUecKre CBOWCTBA aIKEHOB. XMUMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsiKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepuzanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Anxunsbl. 'oMon0orudeckuil psii alkMHOB, 001as popMyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
okuciieHns. KHCIIOTHBIE CBOMCTBA AJIKNHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMojoruueckuili psifi apeHoB,
oOmast popMmyia, HOMEHKIIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHre 00 OPUEHTHUPYIOIIEM JCHCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYeHUs U
MIPUMEHEHUE apOMATUUYECKHUX YIIIEBOJAOPOAOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TponykTsl nepepabOTKU HEPTH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. JIeficTBHe Ha TaJOT€HIPOM3BOIHBIE BOJHOTO M CIIMPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MUX IPEBPALLCHHA:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKEeHUE
yTIepo/ia ¥ BOAOPOIa B OPTAaHUUECKUX BELIECTBAX, TOJIYUCHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, 03HaKoMJIeHHE ¢ KoJulekusmu «HepTts» u «Yromb», ¢ odpasnamu
IJ1aCTMAacC, KayyyKOB M PE3HHbI, MOJIETUPOBAHHE MOJIEKYJ YTIEBOAOPOAOB M
raJIOr€HIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OAHOATOMHBIE CIIUPTHI. JlelicTBHE ATaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMHUYECKHE CBOMCTBA: PeaKlliy 3aMeIlleHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEAaKIUsl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBienne o MEXaHU3ME peaklnii HyKJIeo(pHIbHOTO 3amenieHus. [leiictBue Ha
opranu3sm yenoBeka. CriocoObl NOJyUYEHUS ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHME TUIAPOKCOTPYIIIBI U
OeHsonbpHOro siapa. dusmueckue cpoictBa (peHona. OCOOEHHOCTH XMMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrnocoObl osrydenust v npuMenenne penona. Genondopmanbaeruanas cMona.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJACTHIOB U KETOHOB: PEAKIIUU PUCOECTUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepust 1 HoMeHKI1atypa. Pu3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTtenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIartypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JCHCTBHE.

OO61as xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IITFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbJACTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uapoans
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: TMAPOJU3, KAaYECTBEHHAas Peakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albAeTUlbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakius riautepruHa ¢ THAPOKCUAOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «ChupTel W (EHOIBIY,
«Kap6oHoBsie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaep:kalye OpraHnvecKne CoeTUHeHHUs.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUyecKue W apoOMaTUYECKHUE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOmas (opmyia, u30Mepus, HOMEHKIAaTypa U (hU3NUECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTaBUTE]Ib aMUHOB apoMaTH4ecKoro psiia. CTpoeHre aHUIMHA.
B3aumHoe BiMsHUE Tpynm aToMoB B MoJiekysie aHuinHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHeHHe anudarnueckux amMuHOB. [lomydeHue aHuUIWHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAEIbHbIE PEACTABUTENH O
AMUHOKHUCJIOT:  TJMIUMH, adaHuH. @Ou3nueckue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKiys TMOJUKOHJICHCAIUM, OO0pa3oBaHWE TMENTUHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 W TUAPOJIU3 NENTUIOB.

benku kak npupoaHbie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYpaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pacTBopeHue O€JIKOB B BOJIe, JieHATypalus O€JIKOB NpPU HarpeBaHWU, IBETHBIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKalle OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCTUHEHUI.

BbicokoMouieKy/IsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCOUHEHHM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPHU, TOJUCTUPOJ, TMOJUMETUIMETAKpUIaT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, MENK), HCKyCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB M KX IPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIUX B €r0 COCTaB, HAXOXKIEHUE MOJIEKYJISIPHOM
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpPHOH (POPMYJIbI OPraHUYECKOTO BEIIeCTBa Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHHME KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEeOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukaius, HaOIIOJACHUE, HW3MEpPEHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPbI, HYKJIECHHOBBIE KHUCIIOTHI,
(bepMeHTHI.



Feorpa(bml: ITIOJIC3HBIC NMCKOIIAaCMBIC, TOIIJINBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sijiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKX 3JI€MEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuognueckuil 3akoH u Ilepuoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOINUECKOTO
3akoHa J[.1. MeHnaeneena.

XuUMHUYECKasi CBSI3b. BHUIBI XWMWYECKOM CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HUsS.  THIbI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBHILIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. TpHUBHAIbHBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanums XuMHUuecKUX peakiuidi B HEOPraHWYECKOH U OpraHuYeCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecHs. DakToOpbl, BIHUSIONIME HA MOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE U cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasd,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTETW. MeTol SJEKTpOHHOro OalaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PeaKIuii IOHHOTO 0OMEHa, OTpe/IesIeHNe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tosoxxenne HemeTaiwioB B [lepronyeckon cUCTeME XUMUYECKUX JIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJlJIaMU U HEMETAJlJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ napuabl. TONIMBHbBIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. Haxoxzaenue B mpupoje, CIOCOObI TOJNy4YeHHs, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumuueckue cpoiictBa. Dochunasr u dochun. Oxcunbl dochopa, dhochopHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MonydeHus, (GU3M4ecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamnoB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anektpoMeraiutyprus. [lonarue o xoppo3um MeramioB. CrnocoObl 3alIUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHHUU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMIL: TTOTy4YeHue, pu3ndyeckue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OOmasi XxapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss wapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugapokcunl u cou xene3a(ll) u xeneza(lll). [Tonydenue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €r0 COCAUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
n3yueHue oOpaslloB HEMETAUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJOYHO3EMENIBHBIX METAIJIOB C BOJOM (BO3MOXHO HCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMHM KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KUCIOT M LIENOYEH, pelleHne dKCIEePUMEHTANBHBIX 33/1ay M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOIO pa3BUTHUs yenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJO0JIOTUU HAy4YHOTr0 uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoa). [IpoMbliieHHbIe CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi H 340pOBbe uenoBeKa. JlexkapctBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMuM B pa3BUTUUA MEIULIMHBI.

XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHnH ITUIIEBOI OE€30IIaCHOCTH.



Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAXKHEWIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPAaCKH, CTEKIO, KepaMHKa.
Matepuaisl a1 31eKTpoHUKU. HanotexHomoruu.

PacuérHble 3anaun.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIHX B PEAKIIMH BELIECTB, MACCHI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
pUMecH, Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEAKIIUHU, €CIIU OJTHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHbB, BEIIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €JUHULBI U3MEPEHUS], CKOPOCTh, DHEPTUsl, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadboIn3M, Makpo- 1
MUKPODJIEMEHTBI, OCJKH, dKUPBI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorusa: XMMHUYECKasi MPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBASI MTPOMBIIIJIEHHOCTb,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX
npenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB, d3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroIIMXCA PYKOBOACTBOBATHCSA
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OMBITA TO3HABATENPHOM M TPAKTHUYECKON NEATEIHHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MPOIEcce peannu3aluu o0pa3oBaTEIbLHON JEATeIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOCKTOB, PEIICHUH YUYSOHBIX W TO3HABATEIIbHBIX 33/1a4, BHIMOTHECHIUN XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHHUH U MOCIIEAYIOIIEM aHATN3e
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIECACTBUI
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 30pOBOrO0 M 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TNpaBWJI HHAWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3ajaay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOoEecCuil pa3IudyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIS
pelieHus: BONPOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;



AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpEI OKPYKAKOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4YMs PA3BUTOrO IKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMaHUA CHeUu(UKHM XUMUU KaK HAayKd, OCO3HaHMA €€ poilu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU Mpo0JieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LUMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOl 0a3pl MaTepHATIbHOM KYJbTYpbl, B pEUICHUU TIJIOOAIBbHBIX MpoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHUSA CYIIHOCTH METOOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHMS! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C I[EJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIbCKON EATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpeIMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CIHEHU(PUKY METOJOB IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiicTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCU(PHUKAIMA BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMudeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpU pEIICHUH Y4eOHBIX TO3HABATENHHBIX W MPAKTHUYECKUX 3a]ad, MPUMEHSTH



Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JJI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHYECCKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HaBBIKAMH CAMOCTOSTCIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTENHHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
TIO3HAHUA.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
MIPE/ICTABIICHNUS, KPUTHUICCKU OIICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIIECIIEHHOTO TUTIA;

pUOOpETaTh OIBIT KMCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIH S3BIK B KAUECTBE CPECTBA IPH PabOTE C XUMUUICCKOH
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JIMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COIJIACOBAHMS MO3UIMHA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, OMpefensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH MpEAjaraéMblid alroput™M ACHCTBUN IpuU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
b EeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CaMOKOHTPOJIb JICSITEIHPHOCTH Ha OCHOBE caMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHMSI, YMCHHUS U CIIOCOOBI JICHUCTBHI 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BaHUI0 3HAHHM, BHUJIBI JEATCILHOCTH 10
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHWIO 3HAaHWUH B Pa3IMYHBIX YUYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TPEIMETHBIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHHUSI.

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAKOT:

c(OpMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poiid B 00€CNEYeHUU yCTOHUYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX VCTOYHHUKOB SHEPIUH, B o0ecrnieueHnn paIMoOHaIbHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA O0BEM, YIIEPOIHBIN CKeNeT, (yHKIIHMOHAIbHAs
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIUE OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TMPU XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NNOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIICHUI; TPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKHX pPEaKUWid, TEPMOJWHAMHYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BAXXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKON
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOIIa, TEpepadOTKU HEDTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakiuuii HOHHOro oOMeHa MyTEéM
COCTaBJICHUSI UX TOJHBIX U COKPAILEHHBIX MOHHBIX YPAaBHEHUH;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB MO0 HUX COCTaBYy U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
STHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbJerul, AaleToH, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, JUBUHUJ, U30IPEH, XJIOPOMPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHUS NPUMEHATH I[OJIOKEHUSI TEOPUU CTPOEHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XMMUYECKHE CBOWCTBA THUMHYHBIX NPEICTABUTENCH pA3IMYHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTHYECKHUX YIJIEBOJAOPOJOB, CIUPTOB, albJETHJ0B, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W AMHHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, /JU- W  TOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKMX pEAKLIUA C HCIOJb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPaTHOCTH M THUIIa KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHHE TIPOAYKTOB TiepepaboTKu;

c(OPMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHHs — HAOJIOIEHNUH, U3MEPEHUH, MOJEIUPOBAHIH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE ONEPAlliy MBICIIUTEIHLHOM
NEeSATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 000OIlEeHHEe, CHUCTEeMATHU3AIUIO,



BBISIBJICHUE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKInii;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0osee OCO3HAaHHOTO NOHMMAaHHUS CYIIHOCTH MaTe€pUalbHOTO E€JUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpPaBHEHUSM XHMHYECKUX DPEAKIIUN C MCIOJb30BaHWEM (U3NUECKHX BEITHYUH
(macca, 0OBEM ra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
MCITI0JIb30BATh MOJYUYCHHbIE 3HAHUS /I IPUHSATUS TPAMOTHBIX pelIeHUI nmpobiieM
B CUTYallUsIX, CB3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAaYECTBEHHBbIE pEAKUMU YTJIEBOJAOPOJOB pA3JIMYHBIX KIACCOB H
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIupoBaTh 1€b HCCIEAOBAHMS, NPEACTABIATh B Ppa3IMuHON (Qopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JIEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUH: OCYLIECTBIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XMMUYECKYIO HHPOpMaIIUIO, TepepadaTbiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTb, DJJICKTPOOTPHUIATECIBHOCTb, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOH A deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS PUUNHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBJICHUH; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEMax; (PaKTOJOTHMYECKHUE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIUAIAX XUMUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABISATH XapaKTEPHbIE MPHU3HAKW TOHATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GOpMyJd BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEaKIuH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, METaJUNIMYecKas, BOJOpPOAHAs), THUIl KPUCTAIUIMUYECKOM  PEeIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTANIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJIECHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCIJIEHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTUIO KaTajlu3aropa U JpyTue);
CaMOCTOATENILHO BBIOMpATh OCHOBAaHUA W KPUTEPUH JUIsl  KJIacCHU(pUKAIMU
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /I.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKUE MOTYPOBHM», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI X
AIEKTPOHHBIX 000JI0UCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIAYy HEOPraHMYECKMMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIHMi ¢ YYETOM HMX DHEPreTHUYECKUX XapPAKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IIOJYYEHHsI CEPHOW KHCIIOTBI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIAJICHUS CHUCTEMOM 3HAHUI O MeETOJaX Hay4YHOIo
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHMX SIBICHUH, HMEIOIIUX MECTO B MPHUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOIO MOHUMAaHUSI MATEPUATILHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpEeIeIEHHOM MAacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIIEHU ra3oB;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEACHHE  peakluid  HOHHOTO  OOMeEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJBHBIX 3afa4 1o Ttemam «Metae» u  «Hemeraiue») ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (popMyIHpoBaTh LEIb UCCIEI0BAHUS, IPEACTABIATh B Pa3IMYHOMI
dopMe  pe3ynbTaThl JKCHEPUMEHTAa, AaHAJIM3UpOBaThb M  OLIEHHMBATh  MX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOTIOATh MpaBUja MOJIH30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENbHOCTH B LENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH IIEJICHANIPABICHHBIA TOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XUMUYECKYIO HH(MOPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON Y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYECKO XMMUM
[IpeameT opraHM4ecKO XUMHUH. L
https://www.yaklass.ru/p/himija#program-
11 Teopus cTpOCHUST OpraHUICCKUX 8 1 0 11-Klass
coenuHeHuii A. M. Byrieposa
Wroro mo pazneny 8
Pa3znea 2. YrieBoaopoasl
21 IIpenenpHbIe yIIIEBOAOPOIABI — 5 1 0 https://www.yaklass.ru/p/himija#program-
' aJIKaHbl, [TUKI0AJIKAHEI 11-klass
99 HenpenenbHble yriaeBoaopoabl: 14 1 1 https://www.yaklass.ru/p/himija#program-
' AITKEHBI, AJIKAQJNCHBI, AITIKUHBI 11-klass
23 ApomaTuieckue yriaeBoaopoabl 8 1 0 https://www.yaklass.ru/p/himija#program-
' (apeHsr) 11-klass
54 [IpupoHbIE HCTOYHHUKHU 4 1 0 https://www.yaklass.ru/p/himija#program-
' YTJIEBOAOPOAOB U UX nepepaboTka 11-klass
25 ["anorennponsBoIHbBIE 4 1 0 https://www.yaklass.ru/p/himija#program-
' YIIIEBOIOPOIOB 11-klass
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
https://www.yaklass.ru/p/himija#program-
3.1 Cnuptsl. Oenon 11 1 1 1 lPkIass Y : |aprog
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

KapOoHunpHBIC COCTUHEHUS:

https://www.yaklass.ru/p/himija#program-

3.2 albACTU/IbI U KeTOHBI. KapOoHOBBIE 21 1 11-Klass
KUCJIOThI. CiioxHbIC dpuphl. Kupbl
https: .yaklass. himija# -
33 S 9 1 ps://www.yaklass.ru/p/himija#program
11-klass
Hroro mo pazaeny 41
Pasnen 4. A3oTcoaepskamme opraHudeckne coeMHeHus1
41 AMMHLL AMIHOKHCIOTEL Bemki 12 1 https://www.yaklass.ru/p/himija#program-
11-klass
Uroro no pazueny 12
Pa3zgea S. BoicokoMoJieKy/JIsIpHbIE COeIMHECHUSA
https://www.yaklass.ru/p/himija#program-
51 BricokoMonekynsipHble COeTUHEHUS 6 0
11-klass
Hroro no paszneny 6
OBILEE KOJIMYECTBO HACOB I10
1 102 10

ITPOTPAMME



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

11 KJIACC

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/mt Kontpoabnbie IlpakTuueckue
TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue aToma.
[Tepnoauueckuii 3aKoH U o
https://www.yaklass.ru/p/himija#program-
11 [Tepuoanueckas cucrema 9 0 0 11-Klass
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneena
19 Crpoenue BeniecTsa. 11 1 0 https://www.yaklass.ru/p/himija#program-
' MHoroo6pa3ue BeniecTn 11-klass
https://www.yaklass.ru/p/himija#program-
1.3 XUMHYECKUE PEAKIUN 19 1 3 P Y P Ja=prog
11-klass
Hroro no paszneny 39
Pa3nea 2. Heopranuyeckasi xumusi
https://www.yaklass.ru/p/himija#program-
2.1 Hemertaiuisl 31 1 3 D Y . Ja=prog
11-klass
https://www.yaklass.ru/p/himija#program-
2.2 Merast 23 1 2 P ¥ pAIMIa#prod
11-klass
Hroro mo pazneny 54
Pasznea 3. Xumud u Knu3HbL
Metoapl mO3HAHUS B XUMHH. https://www.yaklass.ru/p/himija#program-
3.1 9 0 0
XUMUS U )KA3HD 11-klass
Hroro no paszneny 9



https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

IIpeamer u 3HaueHue
OpraHN4YeCKOM XUMHH,
IIPE/ICTAaBICHUE O
MHOT'000pa3uu
OpraHUYECKUX
COETUHEHUN

04.09.2023

https://www.yaklass.ru/p/himija#program-
10-klass

DNEeKTPOHHOE CTPOEHUE
aToma yriepona
(ocHOBHOE U
BO30YKIEHHOE
cocrosiHus ). BaneHnTHbie
BO3MOXXHOCTH aToma
yrieposa

XuMmudeckasi CBSI3b B
OpPraHUYECKUX
COEIMHEHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H,
CIIOCOOBI pa3phiBa cBsI3el

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
byrneposa

04.09.2023

05.09.2023

11.09.2023

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

Buae nzomepun:

CTPYKTypHas,
5 MPOCTPAHCTBECHHAS. https://www.yaklass.ru/p/himija#program-
DnekTpoHHbIE 3P (EKTHI B 11.09.2023  10-klass
MOJIEKYJIaX OPraHUYEeCKUX
COEJIMHEHU
[IpencraBnenue o
KJIacCU(PUKALINK U o
6 CHCTEMATHICCKAs https://www.yaklass.ru/p/himija#program-
nomenkiatypa (IUPAC) 12.09.2023 | 10-Klass
OpraHn4€CKuX BCUICCTB
7 Knaccudukanms peakiuit https://www.yaklass.ru/p/himija#program-
B OPraHMYECKOM XMMUH 18.09.2023  10-klass
8 chsgfiilfjgzzmz o https://www.yaklass.ru/p/himija#program-
18.09.2023  10-klass
TeMe
AnkansI:
TOMOJIOTHYECKHM AL,
9 ;23?:5;2533;1;’ https://www.yaklass.ru/p/himija#program-
19.09.2023  10-klass
M30MEepHs, FIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII
dusndyeckue u -
10 NHMIMECKIC CBOHCTERA https://www.yaklass.ru/p/himija#program-
25.09.2023  10-klass
aJKaHOB
11 Haxoxnenue ankaHosB B https://www.yaklass.ru/p/himija#program-
npupoe. CrocoOsr 25.09.2023  10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

MOJy4YECHUS U
IIPUMEHEHNE AJIKAHOB

12

[{ukmoankaHel: 00IIast
(dbopMyIia, HOMEHKIIaTypa
U U30Mepus,
0COOEHHOCTH CTPOCHHS U
XMMHYECKHX CBOMCTB,
CIIOCOOBI MOTYYEHHS 1
pUMECHEHHE

26.09.2023

https://www.yaklass.ru/p/himija#program-
10-klass

13

Pemenne pacu€rHbix
3a/1a4y Ha OTpeeICHUE
MOJIEKYJISIPHOH (OPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
10 MAaCCOBBIM JOJISIM
ATOMOB DJIEMEHTOB,
BXO/IAIINX B €70 COCTAB.
Cucremaru3anus u
000011IcHIE 3HAHUH 110
TEME

02.10.2023

https://www.yaklass.ru/p/himija#program-
10-klass

14

AJnKeHBI:
TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKJIATypa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI.
CrpykrypHas u nuc-
TpaHC-U30MEPHsl ATIKEHOB

02.10.2023

https://www.yaklass.ru/p/himija#program-
10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

duznueckue u
XUMHUYECKHUE CBOMCTBA

https://www.yaklass.ru/p/himija#program-

15 ankeHoB. [IpaBuio 03.10.2023 = 10-klass
MapkoBHUKOBA

16 CriocoOsI MoTydeHus: U https://www.yaklass.ru/p/himija#program-
NPUMEHEHHE aJKCHOB 09.10.2023  10-klass
[TpakTrueckas padota Ne

17 1 o Teme "llomyuenue https://www.yaklass.ru/p/himija#program-
ITUJICHA ¥ U3YYCHHE €O 09.10.2023  10-klass
CBOMUCTB"
Pemenue pacu€taeix

18 3a7a4 Ha OTpeJIeSICHUE https://www.yaklass.ru/p/himija#program-
MOJIEKYJIIPHON (POPMYIIBI 10.10.2023  10-klass
OpPraHUYECKOTO BEIIECTBA
AnKangueHsl:
COINPSKEHHBIE,

19 H30JIMPOBAHHBIE, https://www.yaklass.ru/p/himija#program-
KyMYJIUPOBaHHbIE. 16.10.2023  10-klass
OcobeHnHocTH
AJIEKTPOHHOTO CTPOEHUS

20 XUMUYECKHE CBONCTBA https://www.yaklass.ru/p/himija#program-
COTPSDKEHHBIX TUEHOB 16.10.2023  10-klass

21 CriocoOsl moNTyueHus: u https://www.yaklass.ru/p/himija#program-
MPUMEHEHHE AJIKaTUCHOB 17.10.2023  10-klass
ANKUHBIL:

29 Z%ﬁloazo(;;i:;:; P, https://www.yaklass.ru/p/himija#program-

’ 23.10.2023  10-klass

HOMEHKJIaTypa,
JIEKTPOHHOE U



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI,
¢busnueckue cBoiicTBa

XUMHUYECKUE CBOUCTBA

https://www.yaklass.ru/p/himija#program-

23 AJIKUHOB 23.10.2023  10-klass
24 KavecTBeHHbIE peakunu https://www.yaklass.ru/p/himija#program-
Ha TPOMHYIO CBS3b 24.10.2023  10-klass
o5 CrniocoOsl mostyueHus: u https://www.yaklass.ru/p/himija#program-
[OPUMEHEHHE AIKHHOB 06.11.2023 = 10-Kklass
26 EZH;I;:;;I?;?. pactetyl https://www.yaklass.ru/p/himija#program-
o 06.11.2023  10-klass
XUMHNYCCKOU pCaKINU
CucremaTtuzauus u -
27 0GOBIICHHE 3HARM 110 https://www.yaklass.ru/p/himija#program-
07.11.2023  10-klass
TeMe
ApEeHBI: TOMOJIOTHYECKU I
psa, obmas dpopmyna,
HOMEHKJIATypa.
28 DNEeKTPOHHOE U https://www.yaklass.ru/p/himija#program-
MPOCTPAaHCTBEHHOE 13.11.2023  10-klass
CTPOEHUE MOJIEKYJI
OeH30J1a U TOJIyoJIa, UX
(du3nueckue cBOCTBa
XuUMHYECKHE CBOMCTBA _—
29 APEHOB: peaKIH https://www.yaklass.ru/p/himija#program-
13.11.2023  10-klass
3aMEICHUS
30 XUMHUYECKUE CBOMCTBA https://www.yaklass.ru/p/himija#program-
apeHOB: peaKIuu 14.11.2023  10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

MIPUCOSIMHCHHSI,
OKUCJIEHHE TOMOJIOTOB
OeH3oia

OcobeHHocT

https://www.yaklass.ru/p/himija#program-

1 .
3 XHMHYECKUX CBOMCTB 90.11.2023  10-klass
CTUpOJa
Pemenue pacy€Tubix
32 3a71a4 Ha ONPEICTICHUE https://www.yaklass.ru/p/himija#program-
MOJICKYJISIPHOM (POPMYJIBI 20.11.2023  10-klass
OpPraHUYECKOTO BEIIECTBA
33 CrniocoOsl mostyueHus u https://www.yaklass.ru/p/himija#program-
[IPUMEHEHHE ApEHOB 21.11.2023  10-klass
I'eneTnueckas cBs3b L
34 ek S https://www.yaklass.ru/p/himija#program-
P 27.11.2023  10-Klass
KJIacCaMHM YTJIEBOJOPOIOB
Pacuétel o ypaBHEeHUAM
ec CaKIUH.
35 éil\sf:Ma:E:ap HHKEHH https://www.yaklass.ru/p/himija#program-
e 27.11.2023  10-Klass
000011IeHIEe 3HAHUI 110
TeMe
[Tpupo i ras.
36 Hiip gzzli;mmme https://www.yaklass.ru/p/himija#program-
. 28112023 10-Klass
ras3bl
KamenHnslit yroas n —
37 DOIVKTLL 610 https://www.yaklass.ru/p/himija#program-
POIYE 04.12.2023  10-Klass
nepepadoTKu
38 Hed1b 1 cioco6sl e€ https://www.yaklass.ru/p/himija#program-
nepepaboTKH. 04.12.2023 = 10-Kklass



https://www.yaklass.ru/p/himija#program-10-klass
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https://www.yaklass.ru/p/himija#program-10-klass

[IpumeneHne npoayKToB
nepepaboTku HEPTH

I'eneTnueckas cBsI3b

https://www.yaklass.ru/p/himija#program-

39 MEXY pa3InIHbIMU 05.12.2023  10-Klass
KJIaCCaMHM YTJIEBOJOPOIOB
["anorenonpousBoHbIE
40 Zizzgszizze[oc;oeﬁne' https://www.yaklass.ru/p/himija#program-
’ 11.12.2023  10-klass
peaKIu 3aMeIeHUs
rajoreHa
JeiicTBue menouei Ha
rajoreHnpoOu3BOIHbIC. o
a1 BanmoseiicTaie https://www.yaklass.ru/p/himija#program-
11.12.2023  10-klass
JIATAJIOTCHAIKAHOB C
MarHvem U MUHKOM
42 ngg;til?ig:;ﬂﬂﬁ o https://www.yaklass.ru/p/himija#program-
" " 12.12.2023  10-klass
pazaeny "YrieBogopoabl
43 KonrtponbHas pabora no https://www.yaklass.ru/p/himija#program-
TeMe "YriieBogopoas!” 18.12.2023  10-klass
[Ipenenbubie
OJHOATOMHEBIC CHI/IpTI)II
TOMOJIOTUYECKHH psI,
44 zf;]gz{f:il\;igz;n https://www.yaklass.ru/p/himija#program-
’ 18.12.2023  10-klass

n30Mepus,
HOMEHKJIaTypa,
Kiaccuukanms,
¢u3nueckue cBoiicTBa



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
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XUMHUYECKUE CBOUCTBA

https://www.yaklass.ru/p/himija#program-

45 IPEACTBHBIX 19.12.2023  10-klass
OJIHOATOMHBIX CITUPTOB
16 E;I;;ZEZIHEZHWGHM 1 https://www.yaklass.ru/p/himija#program-
25.12.2023  10-klass
OAHOATOMHBIX CIIMPTOB
[Ipocteie 3hupsr:
47 E:gﬁ:;;?zgg 6HeHHocm https://www.yaklass.ru/p/himija#program-
’ 25.12.2023  10-klass
(bu3HUECKUX U
XHUMHYCCKHUX CBOICTB
MHOroaroMHbI€ CITUPTHI:
48 iiiﬁiﬁ;ﬁniinb 1 https://www.yaklass.ru/p/himija#program-
’ 26.12.2023  10-klass
¢buznueckue u
XHUMHYECKHE CBONCTBA
49 S;I;;(e)gzlliizﬂqum 1 https://www.yaklass.ru/p/himija#program-
08.01.2024  10-klass
MHOTI'0AaTOMHBIX CITMPTOB
®deHo: cTpoeHuE
50 MOJIEKYIbI, PU3NIECKUE https://www.yaklass.ru/p/himija#program-
cBoiicTBa. TOKCHYHOCTE 08.01.2024  10-klass
(dbenomna
51 XUMUYECKHE CBONCTBA https://www.yaklass.ru/p/himija#program-
(henoma 09.01.2024  10-klass
59 CriocoObl TTOTy4eHHS U https://www.yaklass.ru/p/himija#program-
npUMeHeHHe GpeHoa 15.01.2024  10-klass
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[TpakTuyeckas pabora No

2. Pemenue o
53 N —— https://www.yaklass.ru/p/himija#program-
P 15012024  10-Klass
3ama4 o teme "CrupTel U
heHomsr"
Cucremaruzanus u o
54 06OBLICHIE 3HAHM 10 https://www.yaklass.ru/p/himija#program-
N 16.01.2024  10-Klass
TEME
AJII))IGFI/I)IBI 1 KCTOHBEI:
3JIEKTPOHHOE CTPOCHUE
KapOOHWJIHHOU TPYIITIHI; o
55 COMOIOIHUECKIE DSILL https://www.yaklass.ru/p/himija#program-
PR, 22.01.2024  10-klass
oOuras popmyina,
HM30MepHs U
HOMEHKJIaTypa
AJ'II)IIGFI/II[I)I 1 KCTOHBI. ..
56 dusmaeckne cROHCTR: https://www.yaklass.ru/p/himija#program-
’ 22.01.2024  10-klass
peaxiuu NprucoeIMHEHUS
Peaxninm okucneHus u
57 Kaqe(I:lTBeHHI)Ie AL https://www.yaklass.ru/p/himija#program-
pedn 23.01.2024  10-klass
AJIBbACTUI0B U KETOHOB
58 Crioco6bI oTy4eHust https://www.yaklass.ru/p/himija#program-
aIbAETUI0B U KETOHOB 29.01.2024  10-klass
OIHOOCHOBHEIE
59 npesenbHble KapOOHOBBIE https://www.yaklass.ru/p/himija#program-
KHCJIOTBI, 0COOEHHOCTH 29.01.2024  10-klass
CTPOCHHS KX MOJICKYJT
60 H3zomepus u https://www.yaklass.ru/p/himija#program-
HOMEHKJIaTypa 30.01.2024  10-Kklass
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KapOOHOBBIX KUCJIOT, HX
¢busnueckre cBOMCTBA

XUMHUYECKUE CBOUCTBA

61 IIPEACIIBHBIX https://www.yaklass.ru/p/himija#program-
OZHOOCHOBHBIX 05.02.2024 = 10-klass
KapOOHOBBIX KHUCJIOT
OCcoOEHHOCTH CBOICTB
62 MYPAaBbUHOM KHCIIOTBHI. https://www.yaklass.ru/p/himija#program-
Muoroo0pasue 05.02.2024  10-klass
KapOOHOBBIX KUCIIOT
OcoOEHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX 1
apoMaTUYECKUX
63 zji i;g((;?::;lx https://www.yaklass.ru/p/himija#program-
’ 06.02.2024  10-Klass
TUIPOKCUKAapOOHOBBIX
kucnot. [IpencraBurenu
BBICIIUX KapOOHOBBIX
KHUCJIOT
64 [TonsiTHE O IPOM3BOIHBIX https://www.yaklass.ru/p/himija#program-
KapOOHOBBIX KHCIIOT 12.02.2024  10-klass
Crioco0bl TTOTy4eHHS U o
65 HpUMeHeHHe KapGOHOBEIX https://www.yaklass.ru/p/himija#program-
12.02.2024  10-klass
KHCJIOT
CrnoxxHbie 3UpBHL:
66 Z?;O;O;Z;ig:; P, https://www.yaklass.ru/p/himija#program-
’ 13.02.2024  10-Klass

U30MepHUst U
HOMEHKJIaTypa
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67

duznueckue u
XUMHUYECKHUE CBOMCTBA

a¢upoB

19.02.2024

https://www.yaklass.ru/p/himija#program-
10-klass

68

Pemenne pacu€rHbix
3a[1a4: 110 YPaBHCHHIO
XUMUYECKOH pPEaKLUu, Ha
olpezeiieHue
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOT0 BEILECTBA

19.02.2024

https://www.yaklass.ru/p/himija#program-
10-klass

69

70

[IpakTuueckas pabora Ne
3. Pemenue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TemMe
"KapOoHOBBIE KHUCIIOTHI.
Crnoxusie 3¢upsr”

Kupsr: ctpoenue,
¢duznyeckue u
XUMHUYECKHE CBOUCTBA
(ruaponus)

20.02.2024

26.02.2024

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass

71

OCco0EeHHOCTH CBOMCTB
JKUPOB, COAEp)KaLUX
OCTaTKH HEeMpeIeIbHBIX
XKUPHBIX KUCTOT. JKupsl B
pUpoJIe

26.02.2024

https://www.yaklass.ru/p/himija#program-
10-klass

72

MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEEe JCHCTBHE.
[TonsiTue o

27.02.2024

https://www.yaklass.ru/p/himija#program-
10-klass
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CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eneTnueckas cBsI3b
YIJIEBOAOPOJOB U

https://www.yaklass.ru/p/himija#program-

73 KHCJIOPOACOACPIKAIINAX 04.03.2024  10-klass
OpraHn4C€CKuUX BCUICCTB
74 Pacué€tpl no ypaBHEeHUsIM https://www.yaklass.ru/p/himija#program-
XUMHAYECKHX PEaKIHi 04.03.2024  10-klass
Cucremaru3anus u -
75 0GOBIICHIE SHAMM 110 https://www.yaklass.ru/p/himija#program-
05.03.2024  10-klass
TEME
OOm1ast XxapaKTEepUCTHKA
YIJIE€BOJOB U -
76 KnaccHpuKaIs https://www.yaklass.ru/p/himija#program-
11.03.2024  10-klass
yIIA€BOJIOB (MOHO-, TU- U
MOJIMCaXapHUIb)
77 r;;zﬁ);?:f;ﬁcma " https://www.yaklass.ru/p/himija#program-
11.03.2024  10-klass
Hax0’JIEHUE B IPUPOJIE
[IpuMeHeHue rroKo35lI,
78 e€ 3HaueHue B https://www.yaklass.ru/p/himija#program-
KU3HEIEATEIIBHOCTH 12.03.2024  10-klass
opraHusma
Hucaxapupl: caxapo3sa,
MaJlbTO3a 1 JaKTo3a. -~
79 HaxoskieHue B mprposie https://www.yaklass.ru/p/himija#program-
18.03.2024  10-klass

Y IPUMEHEHNE
JYCaxapuioB
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[Tonucaxapupr:
CTpOEHHE MaKpOMOJIEKYII,

https://www.yaklass.ru/p/himija#program-

80 ecKue
(usmicckue n 18.03.2024  10-klass
XHMHYECKHE CBOMCTBA,
MPUMEHEHUE
ITonsTue 00 -
81 T —— https://www.yaklass.ru/p/himija#program-
Y 19.03.2024  10-klass
BOJIOKHAX
Pemenne pacueTHbix
3a/1a4y Ha OTpeEeICHUE
82 JIOJIM BBIXO/1a MPOAYKTa https://www.yaklass.ru/p/himija#program-
peakLuu OT 01.04.2024  10-klass
TEOPETUUYECKHU
BO3MOXHOT'O
CucreMaTusanus u
83 0BoBMmerIe 3II-IIaHI/II7I o https://www.yaklass.ru/p/himija#program-
- 01.04.2024  10-klass
pazzmeny
KonTponbHas padota no
TEME .
84 K TODOLCONEDIKALLLIE https://www.yaklass.ru/p/himija#program-
POACONCPKAIL 02.04.2024  10-klass
OpraHUYECKUE
coeqnHeHusa"
AMUHBIL: KJTaccupuKaIms,
CTPOEHUE MOJICKYII, -
85 oBimas hopmya https://www.yaklass.ru/p/himija#program-
I pMyIa, 08.04.2024  10-klass
M30MepHs, HOMEHKIIaTypa
1 (U3UYECKUE CBOMCTBA
86 XUMHYECKHE CBOMCTBA https://www.yaklass.ru/p/himija#program-
amu(paTHIeCKUX aMUHOB 08.04.2024  10-klass



https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass
https://www.yaklass.ru/p/himija#program-10-klass

AHWINH: CTpOEHUE
aHWINHA, OCOOCHHOCTH

https://www.yaklass.ru/p/himija#program-

87 XUMHUYECKHUX CBOMCTB 09.04.2024  10-klass
aHWJIMHA
88 E;I;;ZEZIHEZHWGHM " https://www.yaklass.ru/p/himija#program-
15.04.2024  10-klass
annpaTHIECKUX aMUHOB
AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
89 nzomepusi, pruznyeckue https://www.yaklass.ru/p/himija#program-
cBoiicTBa. OTnenbHbIE 15.04.2024  10-klass
MpEICTaBUTEIH O
AMUHOKHCJIOT
XHUMHYECKHE CBOMCTBA
90 gﬁzigﬁj:gf;:;aqe}me https://www.yaklass.ru/p/himija#program-
16.04.2024  10-klass
amuHOKuCcI0T. CUHTE3 U
TUAPOIIN3 TIENTUI0B
91 Ezizigsz'nf;iii};?; https://www.yaklass.ru/p/himija#program-
’ 22.04.2024  10-klass
O€JIKOB
92 XUMUYECKHE CBOMCTBA https://www.yaklass.ru/p/himija#program-
0eIKOB 22.04.2024  10-klass
A3zoTcoaepxaiiue
TeTePOLUKINYECKIE
93 COCIMHEHMUSI. https://www.yaklass.ru/p/himija#program-
HyksienHOBbIe KUCTIOTHI: 23.04.2024  10-klass

COCTaB, CTPOCHHUE U
Ouosoruueckas poib
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94

95

[TpakTuyeckas pabora No
4. Pemienne
AKCTICPUMEHTAIIbHBIX
3aJ71a4 10 TEME
"A3zoTcoaepxaiiue
OpraHHYECKHe
coeauHeHus"

[TpakTrueckas padota No
5. Pemenue
AKCIICPUMEHTAIIbHBIX
3aJ1a4 I10 TeEME
"Pacrio3HaBanue
OpraHUYECKUX
coeqrHeHnn"

29.04.2024

29.04.2024

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass

96

97

KontposbHas padota mo
Teme "A3oTcoaepiKanine
OpraHHYECKUe
coequHeHHs"

OCHOBHBIE TTOHSTHUSA
XAMUHA
BBICOKOMOJICKYJISIPHBIX
COEIMHEHNH U METOIbI X
CHHTE3a —
MOJIMMEPH3AIUs U
MMOJIMKOHIEHCALTUS

30.04.2024

06.05.2024

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass

98

IImactmaccel.
Yrunuzauus u
nepepadoTKa MIacTUKa

06.05.2024

https://www.yaklass.ru/p/himija#program-
10-klass
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99

DnacToMepsl:
HaTypaJbHbIN
CUHTETHYECKUE KaydyKH.
Pe3una

07.05.2024

https://www.yaklass.ru/p/himija#program-
10-klass

100

BonoxkHa: HaTypanbHEbIE,
HCKYCCTBCHHBIC,
CHUHTETHYECKHE.
[Tonumeps! ciennanbHOTO
Ha3Ha4YeHUs

13.05.2024

https://www.yaklass.ru/p/himija#program-
10-klass

101

102

103

[IpakTuueckas pabora Ne
6. Pemrenne
AKCIICPUMEHTAIbHBIX
3a71a4 10 TEME
"Pacrio3HaBanue
IUIACTMACC ¥ BOJOKOH"

O0o0menue n
CHUCTEMAaTU3aLHS
M3Y4EHHOI0 MaTepuana
10 TEME
"BbIcOKOMONEKYIISIpHBIE
coequHeHus"

13.05.2024

14.05.2024

20.05.2024

https://www.yaklass.ru/p/himija#program-
10-klass

https://www.yaklass.ru/p/himija#program-
10-klass

104

105

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

105

20.05.2024

21.05.2024
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u(ppoBbIe
wn Tema ypoka Beero Kontpoabubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]IbHLIe
padoTshI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
Xumuyeckui sneMent. M30Tomnbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, 1
KBaHTOBBIE Uncia
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacnipenenenue 3;1€KTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnoanueckas
7 cucTeMa XMMUYeCcKux 3reMeHToB /1. 1. 1
MeneneeBa, CBsA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam




Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

10

Buapl xumMudeckoit cBsa3u. Mexanu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTb 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUIX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HctrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ MCNosb30BaHUEM
MOHATHH "MaccoBas 0J1sl paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB




19

Cucremaruzanys 1 00001IeHUE 3HAHUMT 10O
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aK0H U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLUAX

22

23

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xatanns3aropbl

25

26

27

['oMoreHHbIe U reTeporeHHbIE PEAKIIUN
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakiuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"




9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanms.

29 CuuibHBIE U cita0bIe 27eKTpouThl. CTETeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHelme OKUCIUTeNn U
BOCCTaHOBUTENH

34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0
Teme "XuMHuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxeHne HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHYECKUX

anemenToB 1. . Menaeneesa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)
Bomopoa: nonydenue, pusznueckue u
XUMHYECKUE cBOMCTBA. [ uapuibl

43

["asiorensl: HAX0X/IEHUE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHE CBOICTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U IPOMBIIIJICHHbIE
CIIOCOOBI MOTY4EHHSI FaJIOT€HOB.
[IprMeHeHne rajnoreHoB U X COSUHEHUN

ITpakTryeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI TTOTYYEeHHUS,
¢bu3nyecKkrue 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumMeHeHHe KICIOpOIa U 030HA

48

OKcuIbl ¥ TEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
U eé coequueHnsa"

A3OT: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUaK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeHneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaXOKIEHNE B TPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3NIECKUE U
XUMHUecKkue cBoiicTBa. @ocduapl u
bochun

Oxcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus

60

[IpakTnueckas padora Ne 6. Pemenue
IKCTIIEPUMEHTAIIBHBIX 3a7a4 10 Teme "A30T
u hochop u ux coenuHEHUS"

61

62

Yrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yrnepona(Il), oxkcun yrnepona(IV),
yroJibHAsl KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pas3jInuHbIX TUIIOB

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA,
CHJIMKATBI

66 IIpuMeHeHHne KpEMHUS U €70 COCITUHEHUM.
Crek10, ero noyyueHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
OCO6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHne METaIOB B OBITY U TEXHUKE

73 Cnuael MeTaioB. Koppo3usi meTanioB

74 Pemrenue 3a1au pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYEHUS
METaJJIOB

76 OOm1ast xapakTepucTHKa MeTaylIoB [A-

rpynisl [leppoauyeckoit cuctemsl




XMMHYECKHX 31eMEHTOB. HaTpuil n kanuii:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

OO6mas xapakrepucTuka MetamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUi: oTy4YeHue, (Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE
AmdorepHbIe CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX

IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Mertasuisl TJIaBHBIX OATPYIIT"

83

84

OO11ast xapakTepUCTHKA METALIIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NIpUMCHCHUC




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYCSCKUE CBOMCTBA
JxKenesa u ero coennHenuil. [lonyuenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHNE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpakTnueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"

90

91

92

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas padota nmo teme "Metasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Poib xuMuH B 00ecrieueHUH YCTOIZQHBOFO
Pa3BUTHA YCIIOBCUCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCIICAOBAHU BCILICCTB

Hayunble mpuHIKIIBEI OpraHu3annuu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH

96 1
Cpezbl U ero MocieAcTBUs

97 XuUMHS U 30pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus muiy. Poas xumun B o0ecrieueHnn 1
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BaxkHeimme

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuaibl

101 XuMus B CEIbCKOM X03sCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS

102 Cucremaru3zamnus u 0000IIeHNe 3HAHUH 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonunueckoe nocodue k yueOnuky B.B. Epemuna

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://www.yaklass.ru/p/himija#program-10-klass
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