MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

MuHHCTEPCTBO 00Pa30BAHUA M MOJIOACKHOH NMOJIMTHKU CBepAJIOBCKOMI

odJacTu

Aavunuctpauus 'O Bepxumii Taruia

PACCMOTPEHO

Ha 3aceganuu [1IMO

pykoBogutens [IIMO
[[lexmomeTbeBa Uprna
Anb0OepToBHa
[Ipukas Nel ot «4» aBrycra
2023 r.

MAOQOY COII Ne 4

(ID 1930724)

YTBEPX/JIEHO

aupekropom MAOY
COLL Ne4

Hexait Enena
AnekcaHJipoBHa
ITpukas Ne2 ot «4» aBrycra
2023 1.

PABOYASA ITPOI'PAMMA

yueOHOro npeaMera «Xumus. Yriay0JeHHbIH YPOBEHDb)

s ooygaromuxcs 10 —11 xmaccoB

'O Bepxumii Tarua 2023



MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanum», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHOro mpenmera «Xumus» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoit
Qdenepanvy, peaqu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOecmeunTh OO0IIe00pa30BaATENbHYI0 U
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISECTCA OAHOW U3 MPUOPUTETHBIX TUCIUILIMH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEPIIPETAlii0 B COOTBETCTBUM C  OCHOBOIIOJATaIOIIUMHU
nosioxenusmu I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, COJepKaHus,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e uH(pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
NOJIyYEHHE MPEICTABICHUS O LENX, COAEpXkKaHUM, OOLIed cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast peycMaTpuBacT
olpejeNieHUe: MPUHIMUIOB CTPYKTYPUPOBAHHUS M IOCIEIOBATEIbHOCTU
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYYarommuxcsi B
pamMKax HWTOTOBOM arrecTan B (opMe E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma aJist yriayOnEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTYpUPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI OCHOBHOM 0Opa3oBaTesbHOM
IporpaMMBbl CpeaHEro o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OMPENENSIThCS B COOTBETCTBHM C HAIMPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyYEeHHMS Ha YpPOBHE CpEIHEro oOlIero oOpa3oBaHUS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TaloM  MOJYyYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCUUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHEro MpodecCHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3ydeHHe MpeaMeTa «XUMH» OPUCHTUPOBAHO
MPEUMYIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO MOTYyUYCHUSI XUMHIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOoro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanniit ®I'OC COO Kk MIaHHPYEMBIM pE3yJIbTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero o0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPUEHTUPOBAHO TAaKXKE Ha peIIeHHE 3ajad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMHUs» Ha ypOBHE YIyOJE€HHOrO M3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHMHU 3a OCHOBY
npuHAThl nojoxkeHuss ®I'OC COO o paznuuusax 06a30BOro M yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh TMPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO U3Y4YEHHUs TMpeaMera. JTa cucTemMa
3HAHMM TOJYy4YaeT OMNpeJeIEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O00BEMA 3HAHUM O XUMHUYECKUX
dJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTiyOJeHUsI
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKOW KMHETUKU
U TepMoauHamuku. W3yueHue mnepuoamdeckoro 3akoHa u llepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHud, a TaKkKe ¢ TOYKH 3pEeHUS MEXaHU3MOB e€ oOpa3zoBanusa. U3yuenHue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI ynemnsieTcs oco00e BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX dDdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKInu.

Ocoboe 3HayeHWe WMEET TO, YTO Ha COJEpPKAaHHE KYpCOB XUMUU
yrayOnE€HHOTO YPOBHS M3YUCHHUS IS KIIACCOB OIMPEAEeIEHHOTO PO IS (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduis O0bimoe
3HaYeHUe OyayT MMETh JIEMEHThl Y4eOHOTro Marepuana nmo oOmeid xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsipHAs Teopust B (U3UKE), 3aKOHBI COXPAHECHUS



MacCcbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, 3JIEKTPOJIIM3a, MPEICTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHMSI XMMUYECKOW  OpraHu3alMd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsI HW3YYEHHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3YyYCHHUE TMpeaMeTa «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeaMera «XuMUs» Ha YrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Penienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUH IPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHMS XUMHUYECKUX PEAKIHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJICH M MPOOJEeM COBPEMEHHOW XUMUH, I OOBSICHCHHS M
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOICTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSACHCHHS XHMHYCCKUX SIBJICHUM, HMEIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS TPU H3YUYCHHUH
npeaMera «XuMHs» Ha  yrayOJ€HHOM  ypOBHE OCOOYI  aKTyaJlbHOCTH
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (HOPMHUPOBAHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOJOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmero oopa3oBanus, coctaBisier 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HaYeHHE  OpPraHUYECKOW  XHMMHUM, IPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOU CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynspHble W  CTPYKTYpHbIE (HOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliEéHHas,
ckenetHas. WM3omepus. Buabsl H30Mepuu: CTPyKTypHas, HNpPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYecKUX BemecTB. [loHaTue o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMEeHKJaTtypa opranuyeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYeCKUX peakiuid. OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu OpraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOWTasiel yriepona, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omwas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajakeHoB, o6OImias (popMyina, HOMEHKIATYpA.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMEIICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH30a. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIBHOM KOJIbIIE Ha TMpUMEpPEe AaIKUIBHBIX PpPATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsHbIE ra3pl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM U LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUCHHs] BEIIECTB M HUX MPEBpaIleHU:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHona). ['omonoruueckuil psa, obmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMM.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CITUPTHI. J[eMCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHWs] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
O0eH3oapHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMoNOruYecKkue psibl albJeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DPU3MUECKHE CBOWCTBA ajbJETUI0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenruHeHus. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepust u HOMeHKIaTypa. Ou3znueckue CBOMCTRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIMU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OcoOEHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CTEapWHOBAs, MAaJIbMUTUHOBAsS, OJICMHOBAS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuit psg, oOmas (opMmymna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKHUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEJIOYHOU CpeE.

Kupsi. Ctpoenue, puznueckue U XUMHUUECKHE CBOMCTBA )KUPOB: THAPOJIN3 B
KHUCIION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mas xapakrepuctuka yrieBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PYyKTO3a, ramgakto3a, pubo3a,
ne3okcuprbo3a. du3nueckre CBONCTBA M HaXOXJeHHE B MNpupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMH C YYaCTUEM CHUPTOBBIX U aJbJICTUIHOU
TpynI, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MalbTo3a U
nakTo3a. BocctaHaBnuBaromye U1 HEBOCCTAHABIMBAIOIINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupojsie u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH U 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUTIOJIO3bI: TUIPOJIN3, MoydyeHue 3GupoB 1eioiosbl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIMPTA B albJIETH] HA PACKaJEHHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE pPEAKUMU Ha ambIeruiibl (C THIAPOKCUIOM
nuammuHcepeopa(l) u  rugpokcumom  meau(Il)), peakums riMIiepuHa €
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiicTBue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAJbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaepiKalnue OpraHu4ecKue coeIMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWINH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHoOe BiMsIHUE TPy aTOMOB B MoJieKyJie aHuwinHa. OcoOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpUMEHeHue anudaruyeckux amuHOB. [lonmydenune anunuHa u3
HUTPOOCH30IA.

AmMuHokucnoTel. Homenknarypa u nzomepusi. OTaesibHbIe IPEACTABUTENH O-
AMMHOKHCJIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kaxk mnpuponHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TpPETUYHAA
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JE€HATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JKW, pEeIIeHHE OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMOJIeKY/ISIPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALUN, CPEAHSS MOJEKYJIApHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIaAT, MOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoliekyaspHod (OpMyJibl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJEHUE CTPYKTYpPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3€M MPU U3YUYECHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SBIICHUE, HAYIHBIN (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, arToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (DU3WUYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHS, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUM NHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIEBOMABI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOIIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB 1O AaTOMHBIM  OpPOUTAISAM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoAUYECKOro 3akoHa M llepmoamdeckoil cucTeMbl
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHble cBsA3u. BopopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICCTBUS.

BasieHTHOCT, W BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAnHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISPHOrO M HEMOJIEKYJISIPHOTO  CTPOCHHUSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VictunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIEeCTB. TpUBHUAIIbHBIC
HA3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHMYeCcKoOu
XUMHM. 3aKOH COXPAHEHHSI MacChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPAaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iUYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

O6paTumble U HeoOpaTUMbIE peaKIuU. XUMHUYECKOoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JAaBICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuainus. CuiibHble W claOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJAHBIX PAcTBOPOB: KHUCJIOTHAsi, HEUTpasbHas,
mienounas. Bomopoaueiii mokazatens (pH) pactBopa. I'maponus coneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHHA.
Baxxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
pa3ioKeHUEe TMEpPOKCHAA BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJIECIHU
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIIPE/ICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOW PpEAKIMH W TIOJIOKECHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJJIOB. AJUIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnuBHBIE IIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoze, COCOObI MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BakHEHIne KUCIOPOIACOIepKaIIUe
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajgoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
KuCaopoja. PU3NYECKue U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpupojJe, CIOCOOBI MONy4eHUs, (uznueckue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONYYEHHs, (PU3NYECKHE WU
XUMHUYECKHE CBOMCTBA. AMMMaK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoNydeHUs, (puznueckue u
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(Il), okcun yrimepona(lV), yronpHas kuciora u e
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COEIMHEHU.

Kpemuuii. HaxoxnaeHue B mpupojie, CIocoObl TMOJy4YeHHUs, (PU3HUECKUE H
xumuyeckue cporctBa. Oxcun kpemHusA(IV), kpeMHHEBas KUCIOTa, CUIIMKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cUCTEME XUMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmime
¢usznueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN P HanmpspkeHuid MeTtawioB.  OOmme  crnocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUsl, MUPOMETAILTYPrus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOpPPO3HH.

OO6mrast xapakrtepuctuka MeTawioB I[A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COETUHECHU.

OO6mrast xapakrepuctiuka metamuioB IIA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUil: NoJiydeHue, (QPU3NYECKUe u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKeécTtkoCcTh BOABI U CIOCOOBI €€ yCTPaHEHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl U conu kenesza(ll) u sxeneza(Ill). [TonyueHue u mpuMeHEHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHU M.

[Muuk: mnomydyeHue, (PU3NMUECKHE U XUMHYECKHE CBOHCTBA. AMQoOTEpHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHnenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre o0pa3loB HEMETaUIOB, ropeHue cepwl, Qocdopa, xene3a, MarHus B
KHUCJIOPOJE, M3YYEHHE KOJUIEKIMH «MeTamuibl M CIUIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX U MIEJTO0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C PAacTBOpPAMH KHUCJIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPO/a
U KaTHOHbl METAJUIOB, B3aMMOJECUCTBUE THUIPOKCUIOB AIOMHHUSA W ILHUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJa4 [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUSN,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumMun B o0ecrieueHn yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [lonstue
O HAy4yHbIX METOJax II0O3HAaHHUS UM METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHnu3aliil XMMUYECKOT0 NpOou3BOACTBa. [IpombliieHHbIe
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CPEeabl U €ro MOCIEICTBUA.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCNOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBOi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEeNaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHndecKue U MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLMM BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB MMEET MpPHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOJYKTA
peakuuu, €eciM OJHO U3 BEIIECTB JaHO B BHUJIE pacTBOpa C OINpeeiaEHHOM
MaccoBOM JoJie pacTBOPEHHOIO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa pEaKIUuu OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsA3€dl TpU  M3YyYEeHUH oOOmed o
HeopraHudeckol xumMuu B 11 Kitacce OCyIIecTBISIETCS] Yepe3 MCIOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U TOHSITHM, MPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJINU3, CUHTE3, KiIacCUu(UKaIus, MepruoIuIHOCTh, HAOII0EHNE,
U3MepeHune, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

®usnka: MaTepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, DIJIEKTPOH, HIPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HACAIbHBIA Ta3,
¢du3nyueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTEMa, Onocdepa, MeTadoIn3M, MaKpO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprUsi, CTPOUTEIbHbIE
MaTepualbl, CeJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmalieBTHUECKAS MPOMBIILIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOyJarolmUMHCSI POCCUMCKONM TPaKJaHCKOM HMACHTUYHOCTH,; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD LIENIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON AesSTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 33714, BBHITOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydYHOMY HACIIEIUIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOrO, YTO JAHHBIE HAaYKH €CThb pPE3ylbTaT
JUINTENbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHNUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UILIMA HPABCTBEHHBIX W MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEICTBHUI
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE30MAacHOTO OOpaIleHus C BEUIeCTBAMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TMOCIEACTBUN M HENPUSTHS BPEAHBIX MPUBBIUEK (YHOTpEOICHHUS
aJIKOT0JIsl, HAPKOTHUKOB, KYPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YyacTHE€ B PEUICHWHM NPAKTHUYECKUX 3a]ay
COIMAIbHOI HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH IKOJIOTHYECKOMN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKe, CIHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOU MPAKTUKH,

NMOHUMaHUs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAroIeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUMBUIN3AlIMNA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH WM BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KyJIbTYpbl, B PEIICHUH TI00aJIbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIOBUM YCHEIIHOTO TPYyJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U WMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOEHHSI MPOrpaMMBbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaJIbHbIE yueOHbBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHbIE
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHvYecKHe JIeiCcTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHHUM 3HAHUI NPUEMBI JOTHUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (GOPMYJIHUPOBATH BHIBOJBI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABaTENbHBIX U MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33/1a4d UCCIIEIOBAHMS, UCIIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJILHOT'O TUIAHUPOBAHUS U TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MO3HAHUS.

3) pabora ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTH u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore c
XUMUYECKOW uH(MOpMalMel: NPUMEHITh MEXNpeaMeTHble ((dusnyeckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY O0OCYK1a€MOM TEMBI B XO/I€ IMajIora u/uiu
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOU pabOoThl MO HUCCIIECIOBAHUIO CBOWUCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YEeOHBIX M UCCIENOBAaTEeNbCKUX 3a/ad, BbIOMpATh Haunbosee
b exTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmiero o0pa3oBaHMs BKIOYAIOT CHEHU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOoOPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE PE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIICUCHHH YCTOMYMBOIO
pPa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAIIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrieyeHuu PalMOHAIIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyIbTYpHI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIAJEHUE  CHCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraroIINe NOHATHS — XUMAYECKUHN 2JIEMEHT, aTOM, SJIPO U DJIEKTPOHHAs
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTPAaHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHUS OPTraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUUYECKUX SIBIICHHI; NIPEACTaBICHUS
0 MEXaHH3MaxX XHMHUYECKHX pPEaklHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuenTanTsl 1 u Il pona);
(akTONOTrMYEeCKHE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YeliOBeKa, OOMIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOMA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCMOJIB30BATh XUMHUYECKYI0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYIISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYII OPTaHHIECKHUX
BEILIECTB;

COCTaBJISITh YPABHEHUS XWMHWYECKUX PEAKIMU U PACKPBIBATh UX CYLUIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKIMA  MOCPEACTBOM  COCTaBIICHUSA
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLTIOCTpAIun
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIC)KHOCTh HU3yUEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpeJCTaBUTENIC OPTraHUYECKUX BEIIECTB (ITUJICH, AlleTHJICH, TOIYOJ, TIUIEPHH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAST KUCJIOTHI,
TVIMIMH, aJlaHWuH, MajabT03a, (PpyKTO3a, aHWJIIWH, JUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannuyeckux BemiecTB A. M. BytiepoBa i 0ObSICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPEJCTABUTENEH pPAa3IMYHbIX
KJIACCOB OPTAaHMYECKUX BEILECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJKWHOB, AapPOMAaTHUYECKUX YIJIEBOJOPOJOB, CHUPTOB, QJIbJIETHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yIriIeBOAOB (MOHO-, IU- U TMOJIMUCAXAPHJIOB),
WUIIOCTPUPOBATh ~ TEHETHMYECKYIO  CBSI3b  MEXKJIY  HUMU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUHUl C MCHOJIB30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIMA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTUYECKOE IPUMEHEHHE TIPOAYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUN, MOJICTUPOBAHUN, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIE onepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyUYECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHHUI0O XUMHUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TO3UIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUH DSKCIEPUMEHT (TOJIyYeHHEe M HW3y4YeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHbIC PpEAKLIMHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PELICHUE JKCIEPUMEHTATbHBIX
3aj1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30racHOro OOpalleHusl ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHUEM,
dbopMmynupoBaTh II€db HMCCICAOBaHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBHIa SKOJIOTHYECKU 11€71eCO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISX COXPAHEHUS CBOETO 3JI0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKNUX BEIIECTB, MOHUMAs cMbIch nmokaszaress [1J1K;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIIECCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMUYECKOW MHGOPMAIIUK B Pa3IMYHBIX UICTOYHUKAX (HaydyHas ¥ yaeOHO-HayJIHAas
JUTEpaTypa, CpeACcTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, MepepadaThiBaTh €€ M UCIO0JIH30BATh
B COOTBETCTBHUU C MOCTaBJICHHOMN y4eOHOM 3a1adeH.



11 KIIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBIIEHUM NOPUPOABI, O MECTE U 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHS, B PEHICHUU MTPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJIONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OPOUTATH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIE€TKa, XUMHUYECKash pPeakiusa, pacTBOp, SJICKTPOJUTHI,
HERJICKTPOJIUTHI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOU 3(dexT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUYECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUSI AIEKTPOJUTHUYECKON IAUCCOLMAIU, TEPUOTUUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacCChl BEIIECTB, 3AKOH COXPAHCHUS U
MPEBpAILICHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK
XUMHUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE TOHUMAaHUS
NPUYUHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
MPEACTABJICHUS] O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXAaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC301MacCHOM
HCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWMYECCKUX BEIIECTB B OBITY M MPAKTHYCCKOU
NEATCIBHOCTA  4YEJIOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC NMPU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY TSI
cocTaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUH XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BHUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKITUU TI0 Pa3JTUYHBIM MTPU3HAKAM (YUCTY
U COCTaBy pEarupyrollux BeEIIeCTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKHCIEHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTb YMEHHUSI PaCKPBIBATh CMBICI MIEPHOIUUYECKOro 3akoHa JI.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX 3JIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuoanueckoii CHUCTEMBI J.H. Menpeneena, HCTIOJIB3YSI MMOHSITHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHUUYECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTANIN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
COeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JWYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIMIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX peaKklui; peaklnii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAlIEHHbIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakIuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(dakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE TPUHIUINBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
MPUMEHEHHS] HEOPraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIEHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOACHUE, HW3MEpPEHUEe, MOJIeTUPOBaHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOU JeATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XUMHUECKUX 3HAHHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOT'O MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSTUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIMS»;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HA4YEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH C
U3BECTHOM CTENEHBIO AMCCOLMAINM;, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
IPOJIYKTa pEaKIUH, €CIU OJHO M3 MCXOIAHBIX BEIIECTB AAHO B BUJIE PacTBOpa C
ompeIeIEHHOM MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  3KCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIBID HWHJIUKATOPOB, HM3yUYECHHE BIUSHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ay 1o Temam «Mertamisy U «Hemertamne») ¢
coOmIoIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHNus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HWCCJICAOBAHUS, TPEICTABIATH B
pa3nuuHON QopMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH U OIEHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHMI: COOIOATh MPaBUIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BeElEeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I€JIECOO0PA3HOT0 TMOBEIECHUS B OBITY W TPYAOBOU
NEATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMW: OCYIIECTBISATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUU B Pa3IMUHBIX UCTOYHHMKAX (HayyHas U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, TiepepadaTeiBaTh €€ U UCTOIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3aaueii.



TEMATHUYECKOE IINIAHUPOBAHUE
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KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
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39 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U )1 1

KCTOHBI. Kap6OHOBHC KUCIOTHL. CIOXKHEIS




a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3akoH
1.1 u [lepnoanueckas cuctemMma XUMUYECKUX 9
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hewmeramnsl 31 1 3
2.2 Meranbl 23 1 2
Hroro no pazneny 54
Paznena 3. XuMus 1 ;KU3HL
31 MeTo bl TTIO3HAHUSI B XUMUH. XAMUS U 9
' KH3Hb
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KosmmmuecTBo yacos Hara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | KoHTpoabH IIpakTuyeck | H3Y4YeHH pecypebi
n 0 ble padoThI ue padboThl A
https://infourok.ru/prezentaciya-predmet-organicheskoj-
himii-10-klass-4554865.html Ypoxk (L{udposas
Tpemer u O6ubmmoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article
3HaYCHUE
. Buneoypok: https://youtu.be/fG2Ch27M-5¢ Ypok
OPraHNu4ecKou ...
M (AKmacc): https://www.yaklass.ru/p/himija/10-
e CT’aBJ'IeHI/Ie o 1 05.09.20 klass/osnovy-organicheskoi-khimii-6490554/predmet-
pen 5 23 organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
MHOTOODpasHH organiches -6447217 Buneoypox (MuaTEpypoK):
OPFaHquCKVHX https://interneturok.ru/lesson/chemistry/10-
COCTMHCHIN klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok
(POII): https://resh.edu.ru/subject/lesson/6149/
DJIEKTPOHHOE
CTPOCHHUC aTOMa VYpoxk (Sknacce):https://www.yaklass.ru/p/himija/10-
yriaepoaa (OCHOBHOE klass/osnovy-organicheskoi-khimii-6490554/predmet-
1 BO30YX/IEHHOE organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
1 05.09.20 )
COCTOSIHHS). ” organiches -6447217 Ypok (Lludposas
BanentHeie O6ubnroTreka):https://app.onlineschool-1.ru/10-
BO3MOXXHOCTHU aToMa klass/himiya/osnovnye-polozheniya-teorii-himi/article
yriiepoaa
XHUMHYeCcKas CBS3b B
1 bu6mmoreka LIOK https://myschool.edu.ru/
OpPraHUYECKUX 06.09.20




COEIMHEHUIX.
MexaHu3MBbI
oOpa3oBaHus

KOBAJICHTHOM CBSI3H,

criocoObI pa3psiBa
CBA3EH

23

Teopus crpoenus

Buneoypok: https://youtu.be/pAlsRgIM03 g
Buneoypox(Mutepypox):https://interneturok.ru/book/che
mistry/10-klass/organicheskaya-himiya-10-klass-rudzitis-g-
et Ypok (SAxmacc):https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-

OpPraHUYEeCKUX 12.09.20 organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-

coemuHeHUN A. M. 3 organiches -6447217 Ypoxk (Ludposas

Bbyrtnepona 6ubaroTreka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
[Tpesenranus (MHOOYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html

Buasl nzomepuu:

CTPYKTYypHasi,

MPOCTPAHCTBEHHAS.

IICKTPOHIbIC 12.09.20 bubmuoreka [{OK https://myschool.edu.ru/

3¢ dexTr B -

MOJIEKyJIax

OPraHM4eCcKUX

COEOUHEHUN

IIpencrasnenue o Buneoypok: https://youtu.be/P5h6j2etM0o

KIaccupuKauu u 13.09.20 https://youtu.be/vDrOFkdEE3c

cHCTeEMaTHYECKas 23' ) https://youtu.be/x VIRtbKRMEY Buneoypox

HOMEHKJIaTypa

(MHTEPYPOK):




(IUPAC) https://interneturok.ru/lesson/chemistry/10-

OpraHUYECKHX klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy

BEILECTB Vpox (AKnacc): https:/www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 IIpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html

Knaccuduxarus

PEAiR s . 19.09.20 | VYpox (POI): https://resh.edu.ru/subject/lesson/6151/

OPraHN4ecKou ”

XUMHH

Cucremaruzanus u

000011eHNe 3HAHU M 19.09.20 | VYpox (POI): https://resh.edu.ru/subject/lesson/6151/

10 TeMe 23
Bupneoypok: https://youtu.be/UTSJQUZCSO Ypok
(Axmacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-fizicheskie-i-

AJIKaHbL: khimicheskie-svoistva-poluchenie-i-primenenie-6890485

TOMOJIOTHYECKHH https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

pan, oOmas 6579439/alkany-izomeriia-nomenklatura-6890484

bopmyina, https://www.vaklass.ru/p/himija/10-klass/uglevodorody-

HOMEHKIIaTypa U 20.09.20 | 6579439/alkany-metan-i-ego-gomologi-6579437

HU30Mepus, 23 Buneoypox (Mutepypok):

SIEKTPOHHOE U https://interneturok.ru/lesson/chemistry/10-klass/predelnye-

IPOCTPAHCTBEHHOE uglevodorody/alkany-stroenie-molekul-nomenklatura-

CTPOCHHUEC MOJICKYJI

fizicheskie-svoystva [Ipesentamus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-alkani-
klass-1043265.html Ypoxk (Lludposas 6udnuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-




uglevodorody-alkal/article

dusnueckue n

Buneoypox (MHTEPYPOK):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-e2o-gomologi-6579437

10 XUMHYECKHE 26.09.20
. [Ipezentanus (MHO®OYPOK):

CBOMCTBA aJIKaHOB 23 ) . I .
https://infourok.ru/prezentaciya-po-himii-predelnie-
uglevodorodi-alkani-klass-3137148.html

Haxoxnenue Buneoypox (MHTEPYPOK):

aJIKaHOB B IIPUPOJC. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

Cnoco0b1 6579439/alkany-metan-i-ego-gomologi-6579437

11 26.09.20

MOJIYYCHUS U 23 [Ipesentamus (MHOOYPOK):

IIPUMEHEHHNE https://infourok.ru/prezentaciya-po-himii-predelnie-

AUTKAHOB uglevodorodi-alkani-klass-3137148.html

[uknoankaHsl:

obmas popmyina,

HOMEHKJIaTypa 1

n3oMepus,

0COOEHHOCTH

12 27.09.20 bubnuoteka I{OK https://myschool.edu.ru/

CTPOEHUS U ”

XUMHUYECKUX

CBOWCTB, CITOCOOBI

MOJIy4YCHUS U

MPUMEHEHHUE

Pemenue

pacuéTHBIX 3a/1a4 Ha

OTpeIeIICHUE

13 ped . 03.10.20 bubnuoteka I{OK https://myschool.edu.ru/

MOJIEKYJIIPHOU

23
bopmyIbl

OpraHnu4eckoro




BEIIIECTBA 110
MAacCCOBBIM JIOJIAM
ATOMOB 3JIEMEHTOB,
BXOJSIINX B €r0
COCTaB.
Cucremaruzanus u
000011IcHIE 3HAHMI

0 TEME
Buneoypok: https://youtu.be/da78zZVItoA Ypoxk
AJIKEHBL: (AKnacc): https://www.yaklass.ru/p/himija/10-
FOMOIOIMIeCKItit klass/uglevodorody-6579439/alkeny-fizicheskie-i-
A, 0bIAs khimicheskie-svoistva-6892975 Buneoypok
bopmyra, (MHTEPYPOK):
HOMEHKIIATYpa, https://interneturok.ru/lesson/chemistry/10-
14 SICKTPOHHOE B 03.10.20 klass/nepredelnye-uglevodorody/alkeny-stroenie-
nomenklatura-izomeriya-i-fizicheskie-svoystva
MPOCTPAHCTBEHTO® 23 Tpesenramus (IHOOYPOK):
CTPOCHHE MOJICKYL. https://infourok.ru/prezentaciya-na-temu-alkeny-
CrpyxTyphas u c- 4069212.html Ypok (Lludposas 6ubanoTeka):
TpaHC-N30MepHs https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
aJIKCHOB uglevodorody-alk/article Ypoxk (POI):
https://resh.edu.ru/subject/lesson/5412/
Vpox (SAKmnacc):https:/www.yaklass.ru/p/himija/10-
B klass/uglevodorody-6579439/alkeny-poluchenie-i-
NUMIIECKIE primenenie-6895074 Ilpe3entanus (MHOOYPOK):
15 CBONCTBA AIKCHOB. 04.10.20 https://infourok.ru/prezentaciva_k uroku himii etilen-
TIpasio 23 433483.htm Ypok
(AAKnacc):https://www.yaklass.ru/p/himija/10-
MapkoBHHKOBA

klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889




Crioco0sl
IOJIy4YEHHUS U

Vpox (AKnacc):https:/www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-
primenenie-6895074 Ilpezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya_k_uroku himii_etilen-

16 10.10.20
MIPUMEHEHHUE 2 433483.htm Ypok
AJIIKEHOB (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889

TpakTideckas [pezentanus (MHO®OYPOK):

paGota Ne 1 1o Teme https://infourok.ru/prezentaciya-na-temu-poluchenie-

17 "Tomyuenne 10.10.20 etilena-i-opiti-s-nim-klass-257772.html Bunpeoypoxk:
N T ——. 23 https://youtu.be/VI9KN-R92AU

¢ https://youtu.be/bhl658RM7Dc
Cro CBOUCTB https://youtu.be/sbGHqf188tg
Pemenue
pacU€THBIX 3a7a4 Ha
OTIpEeICIICHUE

18 MOJIEKYJISIPHO M 11.10.20 bubnuoteka [{OK https://myschool.edu.ru/
hopmyIbI 23
OpPraHu4YECKOTO
BEIIIECTBA

Buneoypok: https://youtu.be/TisuaxrHTuE Ypoxk
AJKa IMeHBI: (AIKnacc): https://www.yaklass.ru/p/himija/10-
CONPSDKCHHBIE, klass/uglevodorody-6579439/alkadieny-6899278
H30JIMPOBaHHBIC, Buneoypox (Mutepypok):

19 KyYMYJIUPOBAHHBIC. 17.10.20 https://interneturok.ru/lesson/chemistry/10-
Oco0eHHoCcTH 23 klass/nepredelnye-uglevodorody/alkadieny-tipy-
AIIEKTPOHHOTO alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
CTpOeHUs [Tpezentauuss (MHOOYPOK):

https://infourok.ru/prezentaciya-po-himii-na-temu-




alkadieny-10-klass-4636620.html Ypoxk (Lludpoas
naboparopusi): https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

[Ipezentanus (MHO®OYPOK):

XUMHAYECKHE . . ...
CBOMCTRA https://infourok.ru/prezentaciya-po-himii-na-temu-

20 . 17.10.20 | alkadieny-10-klass-4636620.html Ypok (L{udposas
CONPSHKEHHBIX :

JCHOB 23 nmaboparopusi): https://app.onlineschool-1.ru/10-
A klass/himiya/alkadieny-kauchukil/article
Cr10coGk! Hpesef{Taum[ (HH@OVPQK): o
— https://infourok.ru/prezentaciya-po-himii-na-temu-

21 I 18.10.20 | alkadieny-10-klass-4636620.html Ypoxk (Lludposas
NPUMEHEHHE .

23 nabopartopusi): https://app.onlineschool-1.ru/10-
alIKaJINEeHOB .. . . .
klass/himiya/alkadieny-kauchukil/article
AJKHHB: Buzneoypox: https:/youtu.be/mI1qyQTObLQ
TOMOJIOTMICCKIAM I[Ipesenranus (MHOOYPOK):
psin, oOuast https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-
(opmyua, klass-1243319.html Vpox (SIKacc):

29 HOMCHKJIAaTypa, 24.10.20 https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
3JIEKTPOHHOE U 5 3' ) 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
NIPOCTPAHCTBEHHOE https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CTPOEHHE MOJIEKYIL, 6579439/alkiny-svoistva-poluchenie-primenenie-6899279
dusnueckue VYpox (Lludposas 6ubnuoreka):

CBOIICTBA https://app.onlineschool-1.ru/10-klass/himivya/alkiny/article
VYpox (SKnacc): https:/www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-

73 XUMHNYECKUE 24.10.20 2omologi-6892969 https://www.yaklass.ru/p/himija/10-
CBOMCTBA aJIKUHOB 23' ) klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-

primenenie-6899279 Ypoxk (Lludposas 6ubnuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

24 KauectBennsie VYpoxk (SKmacce): https://www.yaklass.ru/p/himija/10-




peakuuu Ha 25.10.20 | Kklass/uglevodorody-6579439/alkiny-atcetilen-i-ego-
TPOIHYIO CBA3b 23 gomologi-6892969 https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-
primenenie-6899279 Ypox (LludpoBas 6ubmuoreka):
https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
Crioco0s1
MHOJIYYEHUS U
25 i 07.11.20 | bubamnorexa L{OK https://myschool.edu.ru/
MPUMEHEHHUE 3
AIIKUHOB
Pemrenue 3agauq: ) ) o
.. [Tpe3enTanms :https://infourok.ru/prezentaciya-po-himii-
pacy€Thl Mo i i N
na-temureshenie-zadach-po-organicheskoy-himii-
26 YPaBHEHUIO 07.11.20
. % 1253110.html Buneoypoxk:
XHMIHECKOn https://youtu.be/S9esBDuwCPO
peakuuu
CucreMaTH3anys u
27 000011eHNE 3HAHUI 08.11.20 bu6mmoreka IIOK https://myschool.edu.ru/
10 TEME 23
Buneoypok: https://youtu.be/wwFGwwPWHI1c Ypok
ApeHBI: ) (SIKmacc): https://www. yaklass.ru/p/himija/10-
TOMOJIOTHICCKHH klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-
psin, oOuiast primenenie-6912880 https://www.yaklass.ru/p/himija/10-
bopmyina, klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-
HOMEHKJIATypa. 6912879 Bugneoypox (MHTEPYPOK):
28 DJIEKTPOHHOE U 14.11.20 | https://interneturok.ru/book/chemistry/10-
MPOCTPAHCTBEHHOE 23 klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

CTPOEHHE MOJICKYIT
OeH30I1a U TOJIyo1a,
ux (pusznyeckue
CBOMCTBA

[Tpezentauuss (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himiiareni-klass-
412224 .html Ypok (Hudposas 6ubnuoreka):
https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il/article




Ypox(POI): https://resh.edu.ru/subject/lesson/4775/

Ypok (Hudposas 6ubmmoTexa):

Runirieckue https://app.onlineschool-1.ru/10

29 CBOUCTBA APEHOB: 14.11.20 klass/himiya/aromaticheskie-uglevodorody-il/article
PCAKIIIH 3aMCILICHIA 23 Ypox(P2I): https://resh.edu.ru/subject/lesson/4775/
XuMu4YecKue
CBOICTBA ap€HOB: VYpok (Hudposas OubnuoTexa):
peakuuu https://app.onlineschool-1.ru/10-

30 15.11.20 .. . . o
IIPUCOEIUHEHNS, ” klass/himiya/aromaticheskie-uglevodorody-il/article
OKHCJICHHE VYpox(POII): https://resh.edu.ru/subject/lesson/4775/
TOMOJIOTOB O€H30J1a
OcobGenHoctu

31 XUMHAYECKUX 21.11.20 bu6mmoreka IIOK https://myschool.edu.ru/
CBOICTB CcTHpOJIa 23
Pemenue
pacU€THBIX 3a7a4 Ha
OTIpEeNICIICHUE

32 MOJIEKYJISIPHOU 21.11.20 bubnuoteka I{OK https://myschool.edu.ru/
hopmyIbI 23
OpPraHu4YECKOrO
BEIIIECTBA
Crocatis iostaonntectool L6,

s://app.onlineschool-1.ru/10-

33 HOTMYACHHA 1 22.11.20 klazs/hirll)l?ya/aromaticheskie—uglevodorody—il/article
TPUMCHEHHE apetoB 23 Ypox(P3I): https://resh.edu.ru/subject/lesson/4775/
I'enetndeckas cBs3b Buneoypok: https://youtu.be/PBA7uvyvi-Q Ypoxk

34 MEXKy pa3InyHbIMU 78.11.20 (AKmacc): https://www.yaklass.ru/p/himija/10-
KJaccaMu 73 klass/uglevodorody-6579439/predelnye-nepredelnye-i-

YTIIEBOJIOPOIOB

aromaticheskie-uglevodorody-6892051 IIpe3enranus




(MH®OYPOK): https://infourok.ru/prezentaciya-
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
veschestv-1540148.html Ypok (Ludpposas
O6ubnmoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article

PacuéTel o

YpaBHEHUSIM
XUMHYECKUX
35 peaKIuii. 28.11.20 bu6mmoreka [IOK https://myschool.edu.ru/
CucremaTtuzanus u 23
0000111eHE 3HAHUT
o TeMe
Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
0-klass/predelnye-uglevodorody/prirodnye-istochniki-
uglevodorodov-pererabotka-nefti Buneoypok:
https://youtu.be/AZITS3 QQnA Ypoxk (AKmacc):
[TpupoaHsIii ras. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
36 [TomryTHbIE 29.11.20 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-
He(TSIHBIC Ta3bI 23 sredy-6899731 Ilpezenrauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-neft-i-
sposoby-ee-pererabotki-10-klass-4072116.html Ypok
(POII): https://resh.edu.ru/subject/lesson/6148/ Ypox
(Iludpoas 6mbmmoTeKa): https://app.onlineschool-
1.ru/10-klass/himiva/neft-i-sposoby-eyo-pererabotki/article
. Ypoxk (POII): https://resh.edu.ru/subject/lesson/6148/
KamenHnsiit yross u
37 IIPOIYKTEL 10 05.12.20 Ypox (L[I/I(I)[)(?Bﬂﬂ OnoOIMoOTEKA): o |
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
nepepaboTKu 23 o
sposoby-eyo-pererabotki/article
38 Hedtp 1 cioco6b1 Ypoxk (POI): https://resh.edu.ru/subject/lesson/6148/




e€ mepepaboTKH. 05.12.20 | VYpoxk (Hudposas 6ubmmoTexa):
IIpumeHenue 23 https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
IPOIYKTOB sposoby-eyo-pererabotki/article
nepepaboTku HepTH
Buneoypok: https://youtu.be/PBA7uvyvi-Q Ypox
[eHETHYCCKAS CBSI3E (AKmnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/predelnye-nepredelnye-i-
MEXy pPa3TuIYHBIMU ) )
39 CTACCAMI 06.12.20 | aromaticheskie-uglevodorody-6892051 IIpe3eHTarus
23 (MH®OYPOK): https://infourok.ru/prezentaciya-
YTJIEBOJIOPOJIOB . . . .
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
veschestv-1540148.html
l"anorenonpounsBoiH
bI€ YTJIEBOIOPOIOB:
AIIEKTPOHHOE
40 P 12.12.20 | BuGanoreka IIOK hitps:/myschool.edu.ru/
CTpOEHUE; peaklnuu -
3aMeleHus
rajioresa
HeiicTBue menouei
Ha
raJIOr€HIIPOU3BOTHBI
41 POHSBOA 12.12.20 | Bubsmoreka LIOK https:/myschool.edu.ru/
e. Bzaumoneiicreue ”
JIUTaJIOT€HAIKAHOB C
MarHuem U HUHKOM
CucremaTtuzauus u
000011eHIe 3HAHUI
42 " 13.12.20
o pazaeny 3
"Yrnesongopoasr”
43 KoHnTponbsHas
paboTta o Teme 19.12.20




"VrneBoaoposr" 23

[Ipezentanus (MHO®OVYPOK):
IpenenbHbie https://infourok.ru/material-i-prezentaciya-k-uroku-v-
OJTHOATOMHBIE klasse-po-himii-po-teme-odnoatomnie-spirti-836993.html
CIUPTHI: Buneoypox (MHTEPYPOK):
TOMOJIOTHYECKUN https://interneturok.ru/lesson/chemistry/10-
psn, oOras klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-

44 dhopmyna, cTpoeHue 19.12.20 odnoatomnye-spirty-stroenie-i-nomenklatura Ypok
MOJIEKYJI, H30MEpHH, 23 (Axmacc): https://www.yaklass.ru/p/himija/10-klass/spirty-
HOMEHKJIATypa, fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
Kiaccudukanus, metanol-etanol-6569756 Ypoxk (Lludposas
drsndeckue O6ubmmoTeka):https://app.onlineschool-1.ru/10-
CBOICTBA klass/himiya/odnoatomnye-spirty1/article Ypok (POILI):

https://resh.edu.ru/subject/lesson/4769/
VYpox (Sxmacc): https://www.yaklass.ru/p/himija/10-
XuMudeckue i
. klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
cBoHCTBa irty-metanol-etanol-6569756 Ypoxk (IL{udposas
spirty- - -
45 MpeACITbHBIX 20.12.20 PIrY - P p
O6ubmmoTeka):https://app.onlineschool-1.ru/10-
OJHOATOMHBIX 23 o ] i
klass/himiya/odnoatomnye-spirty1/article Ypok (POLLI):
CTHpPTOB https://resh.edu.ru/subject/lesson/4769/
CLoco6Ll Ypok (gKnacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-
HOMyHeHIL I irty-metanol-etanol-6569756 Ypok (L{udpoBas
spirty- - -
46 MPUMEHEHUE 26.12.20 PIry - p p
O6ubmoTeka):https://app.onlineschool-1.ru/10-
OJIHOATOMHBIX 23 . . .
klass/himiya/odnoatomnye-spirty1/article Ypok (POLLI):
cltpToB https://resh.edu.ru/subject/lesson/4769/
[Ipocteie a¢upsi:
HOMEHKJIATypa U

47 P 26.12.20 bu6mmoreka LIOK https://myschool.edu.ru/

n30Mepus, 7

0COOEHHOCTH




(bu3HUECKUX U

XAUMHAYECKAX

CBOMCTB
Ypoxk (Hudposas madoparopusi):
https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirtyl/article Buneoypox
(MHTEPYPOK):

MuoroaromHubie https://interneturok.ru/lesson/chemistry/10-

CIIUPTBHI: klass/spirty/osobennosti-himicheskih-svoystv-

OTHUJICHTJINKOJIb U

mnogoatomnyh-spirtov-i-fenolov Buneoypox :

48 TJIMLEPHH, UX 27.12.20 | https://youtu.be/THntiR2GC4w
(buzuveckue u 23 https://youtu.be/39n0a7s0GZI
XUMHWYECKHE https://youtu.be/EmVXUC7nnD8 Ilpe3enrtarus
CBOIICTBA (MH®OYPOK) https://infourok.ru/prezentaciya-po-himii-
klass-po-teme-mnogoatomnie-spirti-3539968.html Ypok
(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/mnogoatomnye-spirty-etilenglikol-
glitcerin-6582929
CnocoObl
ITOJTYy1CHUA 1 VYpok (SKunacc):https://www.yaklass.ru/p/himija/10-
49 MIPUMEHEHHE 09.01.20 | Klass/spirty-fenoly-6580873/mnogoatomnye-spirty-
MHOTOaTOMHBIX 24 etilenglikol-glitcerin-6582929
CIIUPTOB
MeHom: CTpocHHE Buneoypok: https://youtu.be/l RqtCHC2gY
https://youtu.be/LQzUGw_Ulo0 Buneoypok
MOJIEKYJIBI,
dsHaecKze (MHTEPYPOK):
50 cBOiiCTRA 09.01.20 https://interneturok.ru/lesson/chemistry/10-
’ 24 klass/spirty/osobennosti-himicheskih-svoystv-
TOKCHYHOCTh . .
mnogoatomnyh-spirtov-i-fenolov I[Ipe3enranus
¢benona

(MH®OYPOK): https://infourok.ru/prezentaciya-po-




himii-fenoli-klass-153560L.html Vpox (Lludposast
naboparopusi): https://app.onlineschool-1.ru/10-
klass/himiya/fenol/article Ypoxk (POI):
https://resh.edu.ru/subject/lesson/5727/ Ypoxk (AKmnacc):

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/aromaticheskie-spirty-fenol-6584218

VYpox (Ludposas nabopatopus):
https://app.onlineschool-1.ru/10-klass/himiya/fenol/article

51 XuMuyeckue 10.01.20 Ypoxk (POLI): https://resh.edu.ru/subject/lesson/5727/
CBOICTBa eHona 24 VYpoxk (SAKnacce): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-
6584218
VYpox (Lludposas mabopatopus):
Cnoco0mr https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
5 MTOJTYyYCHUS U 16.01.20 Vpox (POII): https://resh.edu.ru/subject/lesson/5727/
MIPUMEHEHHE 24 Vpox (AKnacc): https:/www.yaklass.ru/p/himija/10-
¢benoia klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-
0584218
[IpakTuueckas
pabota Ne 2.
Pewrenne
53 IKCIIEPUMEHTAJIbHBI 16.01.20 | bubmmoreka IIOK https://myschool.edu.ru/
X 327124 IO TEME 24
"CroupTsl 1
henonsr"
CucremaTtuzauus u
54 00o0111eHne 3HaHu | 17.01.20
10 TeEME 24
55 Anbaerunipl u Ypoxk (SKmacce): https://www.yaklass.ru/p/himija/10-
KETOHBI: 23.01.20 klass/aldegidy-ketony-karbonovye-Kkisloty-




AIIEKTPOHHOE
CTpOCHHUE
KapOOHUITHHOU
IPYIIIIBI;
TOMOJIOTHYECKUE
psabl, oOmmas
dbopmyna, uzomepus
¥ HOMEHKJIaTypa

24

6780279/aldegidy-i-ketony-6777547 Buneoypoxk:
https://youtu.be/25gQsP1zEgE Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-

klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura [Ipezenramus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
klass-1535664.html Ypox (IL{udposas nabopatopus):
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
ketonyl/article

Anpaerunasl u

[Tpesentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-

KETOHBI:
56 A p— 73.01.20 klass-1 535664..htm1 Ypox (HH(prBaH.HE?60paTOPHH)..
S — 4 https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
> peardl ketonyl/article Ypok (PDIII):
TIPHCOCAMHCHHA https://resh.edu.ru/subject/lesson/4776/
P [Tpesenranus (MHOOYPOK):
€aKIIMU OKUCIICHUS
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
1 RACCTBEHHbIC klass-1535664.html Ypox (IL{udposas nabopatopus):
57 | peakuuu 24.01.20 : P POBAL TabOPATOPIA)-
. 4 https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
AIBACTIAOB 1 ketonyl/article Ypox (POII):
KETOHOB https://resh.edu.ru/subject/lesson/4776/
[Tpezentauuss (MHOOYPOK):
CriocoOsr https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
53 MOJTyYeHUS 30.01.20 klass-1535664.html Ypox (Lludposas nabopatopus):
aNbIAETUIOB U 5 4' ) https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
KETOHOB ketonyl/article Ypoxk (POIII):
https://resh.edu.ru/subject/lesson/4776/
59 OIHOOCHOBHEIE Bugeo: https://youtu.be/pJ 1uH94VUoU IIpe3enTanus




IpeaeabHbIE
KapOOHOBEIE
KHCJIOTHI,
0COOCHHOCTH
CTPOEHUS UX
MOJICKYJI

30.01.20
24

(MH®OVYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu-karbonovie-kisloti-klass-bazoviy-uroven-
520349.html Ypoxk (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067 Ypox (Lludposas
nmaboparopusi): https://app.onlineschool-1.ru/10-

klass/himiya/karbonovye-kislotyl/article Bumeoypoxk
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura

N3omepus u

Vpox (AKmacc): https://www.yaklass.ru/p/himija/10-

HOMCHKJIaTypa klass/aldegidy-ketony-karbonovye-Kkisloty-

60 KapOOHOBBIX 31.01.20 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHUCIIOT, UX 5 4' ' 6795067 Ypok (Lludposas maboparopus):
busnueckue https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-
CBOIiCTBa kislotyl/article
X UMIECKIC VYpoxk (AKnacce): https://www.yaklass.ru/p/himija/10-

. klass/aldegidy-ketony-karbonovye-kisloty-
cooneTBRa 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
61 MpeAeIbHBIX 06.02.20 Y ¥ SIUpp

6795067 Ypoxk (Lludposas nabopatopusi):

OJHOOCHOBHEBIX 24 . ..
https://app.onlineschool-1.ru/10-klass/himiva/karbonovye-

KapOOHOBBIX KHCIIOT Kislotv1/article
Kislotyl/article

OcobennocTn VYpox (SKnacc): https:/www.yaklass.ru/p/himija/10-

CBOMWCTB klass/aldegidy-ketony-karbonovye-kisloty-

62 MYpaBbUHOU 06.02.20 6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHUCTIOTHI. 24 6795067 Ypoxk (Lludposas nabopatopusi):

MHuoroo06pasue

https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-




KapOOHOBBIX KUCIIOT

kislotyl/article

OcobeHHOCTH
CBOMWCTB:
Here)IeJH)HI)IX Hu

apOMaTHYECKUX
KapOOHOBBIX,
63 JTUKapOOHOBBIX, 07.02.20 bu6mmoreka [IOK https://myschool.edu.ru/
TUIPOKCUKAapOOHOB 24
BIX KHCJIOT.
[IpeacraBurenu
BBICIITHX
KapOOHOBBIX KHCIIOT
Ilonsatue o
64 MIPOM3BOTHBIX 13.02.20 bu6mmoreka [IOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT 24
Crioco6s1
65 Egﬁﬁiﬁ:ﬁ;: 13.02.20 bu6mmoreka IIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT 24
Buneoypok: https://youtu.be/zPyJ1ieKBA4 Ypok
(AKmnacc): https://www.yaklass.ru/p/himija/10-
CroxkHbie SUpH: klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-
S —— slozhnykh-efirov-6813179 Buneoypox (MHTEPYPOK):
66 psi, oGmas 14.02.20 https://intern'eturok.ru/l‘esso.n/chemistry/ 10-
(opMyTa, H3OMEpHS 24 klass/karbonilnye-soedineniya-karbonovye-

W HOMCHKJIATYypa

kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry

VYpoxk (Lludposas 6ubnmoTreka):
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
efiry-zhiry/article




dusznueckue n

Ypok (Hudposas 6ubmmoTexa):

67 XUMHYECKUE 20.02.20 | https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
cBoiicTBa 3(pupoB 24 efiry-zhiry/article
Pemenue
pacdETHBIX 3a7a4:
10 YpaBHEHUIO
XUMHAYECKOUN
g | PeaKldiL Ha 20.02.20
omnpeneyeHue 24
MOJIEKYJIIPHOM
(bopMyIbI
OpPraHUYECKOTO
BeIlleCTBA
[IpakTuueckas
pabota Ne 3.
Pemenue Bupaeoypok: https://youtu.be/gqeKINaNNdw
69 JKCNIEPUMEHTAIIbHBI 21.02.20 https://youtu.be/fUOPg8tIEqg [Ipe3enTamnus
X 3a71a4 10 TeMe 24 (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
"Kap6oHoBbIe uksusnaya-kislota-4703820.html
KHUCIIOThI. CHOXKHBIE
a¢upsr"
Buneoypok: https://youtu.be/JuEcFIOGRKo
JKHpBI: CTpOCHHE, https://youtu.be/orl9fv17Qdc [Ipe3enTanus .
(usicckue u (I/IHq)OYPOK) https://infourok.ru/prezentaciya-po-
70 NUMIECKIE 27.02.20 himii-zhiri-1728121.html 5"p(31< (AKnace): o
CBONCTBA 24 httPs://WWW.yaklr:%ss.ru/p/hlrmla/ 10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681 Buneoypox
(rumponus)

(MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-




klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok

(Hudposas 6ubnmoreka): https://app.onlineschool-

1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article Ypox
(PDIII): https://resh.edu.ru/subject/lesson/5952/

OcobenHoctu
CBONCTB KHUPOB,

Vpox (Ludposas 6mbmmoTeka):

COJIepKAIINX ) o
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-
71 OCTaTKHU 27.02.20 3 ; )
24 efiry-zhiry1/article Ypox (POLL):
HETPEACHBHbIX https://resh.edu.ru/subject/lesson/5952/
KUPHBIX KUCIIOT.
Kupsl B mpupoe
Mpruia Kak coJiu
[Tpesentauus (MHOOYPOK):
BBICIIINX
https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-
KapOOHOBBIX o
mila-i-sms-klass-3745775.html Buneoypok:
KHCJIOT, HX MOJOIIIEe
72 . 28.02.20 | https://youtu.be/drWelsvk-kc Ypoxk (SIKmacc):
neiicteue. [loHsATHE .. .
O CHHTCTHICCKIX 24 https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211 Ypox (POIII):
MOIOILHX CpeACTBaX https:/resh.edu.ru/subject/lesson/5952/
(CMCO)
T'enetnyeckas cBsA3b
YIJIEBOJIOPOJIOB U
73 KHUCIIOPOJICOICPKAIIL 05.03.20 bu6mmoreka LIOK https://myschool.edu.ru/
HUX OPTaHUYECKUX 24
BEILECTB
PacuéThel o
aBHEHUSIM
74 yp 05.03.20 bu6mmoreka LIOK https://myschool.edu.ru/
XUMHYECKUX
. 24
peakuuit
75 CucreMaruzanus u bubnuoteka I{OK https://myschool.edu.ru/




00001IeHIEe 3HAHMIA 06.03.20
1o TeMeE 24
OO0wmas Bugaenoypok: https://youtu.be/rM9UZV_SR7s
XapaKTepUCTHUKa [Ipezentanus (MHO®OYPOK):
YIIIEBOJOB U https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
76 KJTaCCU(pUKAIUS 12.03.20 | klass-2833296.html Ypoxk (Lludposas 6ubamoreka):
YIJIeBOJIOB (MOHO-, 24 https://app.onlineschool-1.ru/10-
M- | klass/himiya/uglevody/article Ypok
HOJIMCAXAPHU/IBI) (POIII):https://resh.edu.ru/subject/lesson/6150/
Bunenoypok: https://youtu.be/rM9UZV_SR7s
Monocaxapuipl: [Ipesentamus (MHOOYPOK):
buznveckue https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
77 CBOMCTBA U 12.03.20 | klass-2833296.html Ypox (L{udpoBas 6ubimoTeka):
HaAXO0XJICHUE B 24 https://app.onlineschool-1.ru/10-
HpHPOJIE klass/himiya/uglevody/article Ypok
(POII):https://resh.edu.ru/subject/lesson/6 150/
[Tpumenenne
—_ Ypox (HH(i)p(?B&SI OnbIMoTEKA):
73 SHAYCHIE B 13.03.20 https://felm‘).onhneschool—1:ru/ 10-
klass/himiya/uglevody/article Ypok
AHBHCHCATCILHOCTH 24 (PILI):https://resh.edu.ru/subject/lesson/6150/
opraHuszma
Jncaxapuipl:
caxapo3sa, MaJIbTO3a
1 JIAKTO3a.
79 Haxoxnenue B 19.03.20 bu6mmoreka LIOK https://myschool.edu.ru/
MIpUPOJE U 24
MIPUMEHEHHE
JFicaxapuioB
80 [Honucaxapusl: [Tpezentanuss (MHOOYPOK):




CTpOCHHUE
MaKpOMOJIEKYT,
¢busnveckue u
XUMUYECKHE
CBOIICTBA,
pUMEHEHHE

19.03.20
24

https://infourok.ru/prezentaciya-po-himii-na-temu-krahmal-
klass-2833296.html Ypox (AKiacc):
https://www.yaklass.ru/p/himija/10-klass/uglevody-

prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
6843938 Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-
saharozy-krahmal Ypoxk (POILI):
https://resh.edu.ru/subject/lesson/5413/

TTousrtue 00

81 HCKYCCTBEHHBIX 20.03.20 | bubamorexa LIOK https://myschool.edu.ru/
BOJIOKHAX 24
Pemenne
pacyeTHBIX 3a7a4 Ha
ompeescHue 1071
82 BBIXOJIa TPOIYKTA 03.04.20 bu6mmoreka IIOK https://myschool.edu.ru/
peaKkuuu ot 24
TEOPETUICCKHU
BO3MOYKHOTO
CucreMaru3anus u
83 00001IeHEe 3HAHUI 09.04.20 bu6mmoreka LIOK https://myschool.edu.ru/
1o pazzaeny 24
KonTposbnas
pabora 1o Teme
84 "Kucnopoaconepxa 09.04.20
1€ OpraHu4ecKue 24
coeuHeHus"
AMUHDL- Buneoypok : https://youtu.be/X4f1xE-PpgU
85 KnaconuKaIA, 10.04.20 https://youtu.be/GM0OO0rXCk3w Ypoxk (SAkmacc):

https://www.yaklass.ru/p/himija/10-




CTPOCHHE MOJICKYI,
obmas dopmyina,
nu30Mepus,
HOMEHKJIATypa

24

klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
Buneoypox (MHTEPYPOK):

https://interneturok.ru/book/chemistry/10-

klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

¢busnveckue
CBOMCTRA [Ipezentanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
10-klass-4410983.html
Buneoypok : https://youtu.be/X4f1xE-PpgU
https://youtu.be/GMOOOrXCk3w Ypoxk (Skiacc):
https://www.yaklass.ru/p/himija/10-
e pm— klass/azotsoderzhashchie-soedineniia-6852270/aminy-
. proizvodnye-ammiaka-nasyshchennye-aminy-6585751
CBOMCTBA
86 16.04.20 | Bwumeoypox (MHTEPYPOK):
anudaTuyecKkux . .
24 https://interneturok.ru/book/chemistry/10-
aMHHOB klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
[Ipesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
10-klass-4410983.html
AHWIHH: CTPOCHHE VYpoxk (Sxknacce): https://www.yaklass.ru/p/himija/10-
- klass/azotsoderzhashchie-soedineniia-6852270/aminy-
’ proizvodnye-ammiaka-nasyshchennye-aminy-6585751
87 0COOEHHOCTH 16.04.20
24 Buneoypox (MHTEPYPOK):
XHMfIquKHX https://interneturok.ru/book/chemistry/10-
CBOUCTB dHWINHA klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
Cri0coGhI VYpox (Skmacc): https:/www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
MOJIyYECHUS U A ) .
38 DHMEHEHHE 17.04.20 proizvodnye-ammiaka-nasyshchennye-aminy-6585751
P o 5 4' ) Buneoypox (MHTEPYPOK):
ATHPATHACCKUX https://interneturok.ru/book/chemistry/10-
aMUHOB

klass/organicheskaya-himiya-10-klass-rudzitis-g-e#




AMUWUHOKHUCIIOTEL:
HOMEHKJIaTypa 1

Buneoypok: https://youtu.be/ YUIENGvOKx8
https://youtu.be/XZ0AKkDc6RKc
https://youtu.be/A3PYuFZDDuE Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801

n30Mepus,

Buneoypok
89 (bmfmecmle 23.04.20 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1

CBOMCTEA. 24 0-klass/belki-i-nukleinovye-kisloty/aminokisloty-

Otnenbrble nazvaniya-i-svoystva-aminokislot IIpe3enrarus

TIpEACTABUTEIN O (MH®OYPOK): https://infourok.ru/aminokisloti-

aAMHUHOKHCTIOT prezentaciya-k-uroku-klass-815105.html Ypok
(Lludposas 6ubaroreka): https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belkil/article Ypoxk
(POIII): https://resh.edu.ru/subject/lesson/4743/
Bupneoypok: https://youtu.be/ YuIENGvOKx8
https://youtu.be/XZOAKkDc6RKc
https://youtu.be/ A3PYuFZDDuE Ypok

X UMIICCKIE (AKmacc):https:// www.. yaklas.s.ru/‘[?/hlnu]a/ 10-

N klass/azotsoderzhashchie-soedineniia-

CBONCTBA . S
6852270/aminokisloty-amfoternye-soedineniia-6853801

AMUHOKHCIIOT, UX

5 Buneoypok

90 HOJIOTHHACCKOC 23.04.20 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/1
3HAYCHUC 24 0-klass/belki-i-nukleinovye-kisloty/aminokisloty-
AMUHOKHCIIOT.

CuHres u ruapoJin3
ICIITUI0B

nazvaniya-i-svoystva-aminokislot [Ipe3enTanus
(MH®OYPOK): https://infourok.ru/aminokisloti-
prezentaciya-k-uroku-klass-815105.html Ypok
(Indposas 6ubnmoreka): https://app.onlineschool-
1.ru/10-klass/himiya/aminokisloty-belkil/article Ypoxk
(POII): https:/resh.edu.ru/subject/lesson/4743/




[Ipezentanus (MHO®OVYPOK):
https://infourok.ru/prezentaciyva_po_himii_na temu_belki

10_klass-557089.htm Buneoypok:

benku kak https://youtu.be/zcoUq7Ctat0 Ypok
01 IIPUPOIHBIE 24.04.20 (AKnacc):https://www.yaklass.ru/p/himija/10-
IIOJINMEPEL; 24 klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
CTPYKTYpBI OEJIKOB svoistva-i-znachenie-belkov-6858170 Ypox (Lludposas
O6ubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
VYpox(POI):https://resh.edu.ru/subject/lesson/4743/
[Tpesentauus (MHOOYPOK):
https://infourok.ru/prezentaciya po_himii na temu belki
10_klass-557089.htm Buneoypok:
https://youtu.be/zcoUq7Ctat0 Ypok
9 XUMHUYECKHE 07.05.20 (AKmacc):https://www.yaklass.ru/p/himija/10-
CBOICTBa OEJNKOB 4 klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170 Ypoxk (Lludposas
O6ubmmoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belki/article
Ypox(POII):https://resh.edu.ru/subject/lesson/4743/
A3zoTcoaepkaliue
reTEePOLUKINYECKIE
COCIMHEHUSI.
93 Hywnentiostre 07.05.20 | http://school-collection.edu.ru http://him. I september.ru
KHCJIOTBI: COCTaB, 24
CTPOEHHE U
Ouosornyeckas
poJib
94 pH%a:::;jCiaﬂ 08.05.20 http://him-school.ru




Pemienue
IKCMEPUMEHTATHHBI
X 3a71a4 10 TeMe
"AzoTcoepKaiiue
OpraHUYeCcKUe
coeMHEeHUS"

24

95

[IpakTrueckas
pabota Ne 5.
Pemenne
IKCIIEPUMEHTAIIbHBI
X 3a7a4 II0 TEME
"Pacmo3HaBaHne
OpPraHUYECKUX
coequHeHun"

14.05.20
24

http://him-school.ru

96

KonTposbHas
pabora 1o Teme
"AzoTconepxarniue
OpraHUYEeCKUe
coequHeHus"

14.05.20
24

97

OCHOBHBIC TIOHATHS
XHUMHHN
BbICOKOMOJICKYJISIPH
bIX COCI[I/IHCHI/Iﬁ u
MCTOAbI UX CHMHTC3a
—IIOJIUMCpHU3alnsd U
IOJIMKOHACHCAIIUA

15.05.20
24

Buneoypok: https://youtu.be/1tj84CWCZ1Q Ypok
(Axmacc):https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-soedineniia-vms-

6880782/0osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
polikondensatcii-6880783 IIpe3entarus (MHO®OYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
visokomolekulyarnie-soedineniya-3194967.html

98

IInacTmacchel.
Yrunnzanus u
nepepaboTka

21.05.20
24

http://chemistry.narod.ru http://www.hij.ru




I1aCTUKa

99

DnacToMepsl:
HaTypaJbHbIN
CUHTETUYECKUE
Kayuyyku. Pe3una

21.05.20
24

100

Bomokna:
HaTypajbHBIE,
HCKYCCTBEHHBIE,
CHHTETHYECKHUE.
[Tomumepsl
CIIEIUAJILHOTO
Ha3HAUYCHHS.
[TpakTrueckas
pabota Neb
Pemenne
AKCIIEPUMEHTAIBHBI
X 3aJ1a4 110 TeMe
"Pacrio3HaBaHue
IIacTMacc u
BOJIOKOH"

22.05.20
24

VYpox (Ludposas 6mbmmoTeka):
https://app.onlineschool-1.ru/10-
klass/himiya/sinteticheskie-polimery/article Ypok (POI):
https://resh.edu.ru/subject/lesson/6095/

101

O06o06mecHuEe 1
CHCTEMATHU3aLIH
W3Y4YEHHOTO
Marepuaia 1o TeMe
"BbicOKOMOTNEKYIISIP
HBIE COeTUHEHU"

http://www.chemnet.ru http://him. 1september.ru

102

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10

102




[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasm

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTpOHHBIE KOH(UTYpALIMU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonanueckuii 3akoH u [lepuoandeckas
cucTeMa XMMUYeCKuX 3jeMeHToB JI. U.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U O6p33yeMLIX UMH
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIAM U
nepuogam

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_IGHI/IC 3HAHMUH 1O




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BOBMOXHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BellecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYECKOW M OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepPMOXUMUYECKIM YPAaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIun

26

[IpakTruueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKTOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumble U HEOOPATUMBIE PEaKIIUU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Cremnenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoansbiii nokasarens (pH)
pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKHE peaKlIUi B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oKucauTeny u
BOCCTaHOBUTEIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3ana4 pa3auyHbIX TUTIOB

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux anemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre cBOKWCTBA HEMETAIIIOB

A1 ANoTpomnus HEMETaUIoB (Ha puMepe

KHCIopo/a, cepsl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Hapuabl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITIOCOOBI

43 MOJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOICTBA
l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAIIUE COCTUHEHUS
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COSTMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

A7 MIPOMBIIIIJIEHHBIE CLIOCOOBI TOJTYYEeHHUS,
(dbu3mveckue u XumMuieckue ceorcta. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKcubl M IEPOKCHIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

51 CepoBosiopo, Cynb(u bl

50 Kucnoponaconepkaiue coelMHEHNsI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHE B IPUPOJIE, CHOCOObI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [TpumMeHeHme a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

53 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxcup yrnepona(Il), okeun yrnepona(I1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
KpemHuii: HaxoXaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NYECKHUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemHus(IV), kpeMHueBast KMCIIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pewrenne 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremaru3zamnus u 0000IIeHne 3HAHUHN TI0
teme "Hemeramnnr"

69 Kontponbnas padota no teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
MeTaJlJIOB
OO1as xapakTepucTuka MetamioB [A-
rpymmnsl [lepuoauueckoit cucTeMbl

76 XMUMHYECKUX dTIeMeHTOB. HaTpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOmas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEeHTOB. Maraui u

KaJbIUi: TIONydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJIFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"Metaiuibl T1aBHBIX OATpynm"”

83

OO6mras xapakTepuCTUKa METALIIOB
no6ounbIX moarpymm (b-rpyrmm)
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

duszndeckre U XMMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHTraHaT Kajuus, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA XKele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMUMHUUYECKHE CBOMCTBA MEIHN U




€€ COCIMHEHU M, UX IPUMEHEHUE

dusznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €ro COETMHEHU, UX IPUMEHEHHUE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemmenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemenue 3a1a4 pa3inyHbIX TUIIOB

91 O060011eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KouTponsnas pabora no teme "Mertasmibr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOWYNBOTO

94 pa3Butus yenoseuecTBa. [lonsTue o
Hay4YHbIX METOJAX UCCIIEOBAHNUS BEILECTB
HayuHble IpUHIMITBI OpraHU3alUuK

95 XUMHUYECKOT0 IPOU3BOJICTBA.
[IpombllIeHHBIE CIIOCOOBI OJTyYEHUS
BA)KHEHIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIlen
Cpezbl U €ro MOCIeICTBUS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHbIE CpPEJICTBA

08 Xumus nuimu. Poias xumun B o6ecriedeHuu
MUIEBOI 6e30MMacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHenmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepuabl
101 XHMHS B CEIBCKOM XO35HCTBE. |
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO |
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox peaakuueit Jlynuna B.B., O011ecTBO ¢ OrpaHMYE€HHON OTBETCTBEHHOCTHIO
«AIPODA»; AkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

Epemun B.B., Ky3emenko H.E., Tepennn B.U., Ipo3goB A.A., JlyHuH

B.B./mox pen. Jlyauna B.B. Xumus (yrinyOneHnnsiii ypoBeHs). 10 kiacc. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru
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