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HOACHUTEJBHASA 3AIIUCKA
PabGouas mporpamma 1o mnpeamery «Xumus» Ha 2023/24 ydeOHBIH rom s

oOyuaronuxcst 11 -ro kmacca MBOY COHI Ne 1 r. 3ao3epHoro pazpaboraHa B
COOTBETCTBHUHU C TPEOOBAHUAMHU CIAEAYIOMIMNX JOKYMEHTOB:

1. ®enepanbblii 3ak0oH OT 29.12.2012 Ne 273-03 «O0 oOpa3zoBaHUH B
Poccuiickon @enepauum.

. IIpuxa3 MunnpocBenieHusi ot 22.03.2021 No 115 «O06 yTBepkacHUU
[lopsinka ~ opraHu3alii W OCYIIECTBIEHHUS  OOpa30BaTEIbHOM
JESTEIBHOCTH IO OCHOBHBIM 0O0II€00pa30BaTeIbHBIM MIPOrpaMmMaM —
o0pa3oBaTeNbHBIM MIPOrpaMMaM HauyaJdbHOTO OOIIET0, OCHOBHOTO OOIIEro
u  cpemHero  obOmiero  oOpaszoBaHms»  (pacmpocTpaHseTrcss  Ha
npaBooTHOIIEHUS ¢ 1 ceHTa0ps 2021 roya).

3. [lpukaz MunoOpHayku oT 17.12.2010 No 1897 «OO06 yTBepXkICHHUU
deneparbHOrO  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHapTa
OCHOBHOT'O 00IIIETO 00OPa30BaHUS.

4. CI1 2.4.3648-20 «CaHUTapHO-3NUAEMHUOJIOTHYECKHE TpeOOBaHUA K
OpraHu3alusIM BOCIUTAHUS U O0OYUEHHUs, OTAbIXa U O3J0POBJICHUS I€TEeH U
MOJIOJIEKI, YTBEPKICHHBIE MTOCTaHOBJICHHUEM TJIABHOTO
roCyaapCTBEHHOI0 caHUTapHOro Bpaya Poccuu ot 28.09.2020 Ne 28.

5. CanlluH 1.2.3685-21 «l'urueHnyeckre HOPMATUBBI U TpeOOBaHUA K
obecrieyeHU0 0€30MacHOCTH W (KMiau) OE3BpPEeAHOCTH ISl  4eloBeKa
(bakTOpoB cpenibl 0OUTaHUS, YTBEPKJICHHbBIE TOCTAHOBJICHUEM TJIABHOTO
caHuTapHOro Bpaya ot 28.01.2021 Ne 2.

6. [Ipuka3 Munnpocsenienust ot 20.05.2020 Ne 254 «O0 yTBepkaACHHUU
dbenepaabHOro NepeyHsl Y4eOHUKOB, JTOMYIIEHHBIX K UCIOJIB30BAHUIO TIPU
peanuzanuu MMEIOLIUX roCcyJJapCTBEHHYIO AKKpEIUTALUI0
00pa3oBaTeIbHBIX MPOrpaMM HayajJbHOI'O OOIIEro, OCHOBHOI'O OOIIETO,
cpeaHero oOmiero oOpa3oBaHUS OpraHU3AIMSIMH, OCYIICCTBIISIOIMINMUI
00pa3oBaTeNbHYIO ACSITEIBHOCTDY.

KoHuenuus npenogaBaHusi yaeOHOTo npeameTa « XuMHUsh».

8. KoHuerust ~ 9KoJOTHYECKOro  00pa3oBaHUs B CHUCTEME  OOIIETO
o0pa3oBaHUs.

9. OcHoBHas 00pa3oBaTeiibHAS MpOorpaMMa OCHOBHOI'O OOIIEro 00pa3oBaHUs
MBOY COHUI Ne 1 r. 3a03epHOro;

10.ITonoxenue o paboueit mporpamme MbOY COIII No 1.

N

N

11.Xumusa. PabGoune mporpammel. IlpenmerHas JuHUS — y4EeOHUKOB
O.C.I'abpuensina., WN.I'. Octpoymona., C.A.CnagkoBa [Jisi OCHOBHOM
LIKOJIBI.
[Tporpamma pa3zpaborana Bo ucrnoiaHenue 1enu Ne 1 u3 pacrnopspkeHus

Munnpocenienns oT 15.02.2019 Ne P-8 «O0 yTBepKaeHUN BEJOMCTBEHHOM



1eJIeBOM porpaMMel "Pa3BUTHE COBPEMEHHBIX MEXAHU3MOB U TEXHOJIOTUN
JIOIITIKOJIBHOTO M 001IIET0 00pa30BaHus"».

CornacHO KOHLEMIUH TpernoaaBanus yaeOHoro npeamera «Xumus» B 10-11-
X Kjaccax (Ha ypoBHe 0a30BOro o0Opa3zoBaHMs). XMMU Ha YPOBHE YIITyOJEHHOTO
U3Y4YEHUS] 3aHMMAaeT Ba)XXHOE MECTO B CHUCTEME EeCTECTBEHHO-HAy4YHOIO
oOpazoBanust ywammuxcsi 10—11 kmaccoB. U3ydenuwe mpeamera, peannsyeMmoe B
ycinoBusiXx  nudepeHIMpoBaHHOT0,  NPOPUIBLHOTO  OOy4YeHHS, MPHU3BAHO
obecrieunTh  00IIEOOPA30BATEIbHYID M OOIIEKYJbTYPHYIO  IOJATOTOBKY
BBIITYCKHUKOB IIKOJbI, HEOOXOUMYIO JJI aJanTalii UX K ObICTPO MEHSIOIMIMMCS
YCIOBUSIM JKM3HU B COLIMYME, a TaKXke I NPOJOJDKEHUS OOydeHUus B
OpraHu3ausIx MpodeccCHoHaTbHOrO 00pa30BaHUS, B KOTOPBIX XUMHS SBISETCS
OJTHOU U3 TPUOPUTETHBIX JUCIUILUINH.

Pabouass mnporpamMMa TMOCTPOEHa € YYE€TOM  MEXIPEAMETHBIX  CBA3EH,
peau3yIonmMxcsi ¢ y4eToM C(OPMUPOBAHHBIX Yy OOYYAIOIUXCS MPEIMETHBIX
3HaHuu 1 Y'Y /1.

PaGouasi mporpamMmma 1o XMMUU Ha YPOBHE CpefHEero ooOiero oOpa3oBaHMs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpeboBaHUN K pe3yJibTaTaM OCBOCHHUS
benepaibHOI o0pa3zoBaTeIbHON IPOTpaMMBbl CpEIHEro o011ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM cTtaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
y4eOHOro TpeaMeTa «XHUMHUs» B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TONOKeHHM «Crtparernm pa3sBUTHS BocnuTaHus B Poccuiickon
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuUMHSI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBanusi ywamuxcs 10-11 kmaccos.
W3yuyenue mnpeamera, pealum3yeMoe B YCIOBUAX JIU(DPEepeHInpOBAHHOTO,
npodUILHOTO OOydYeHHS, MPHU3BAaHO OOCCIEYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYyIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAMMYIO IS
ajanTalyy UX K OBICTPO MEHSIOIIMUMCS YCIOBUSIM HU3HHU B COLIMYME, a TaKkKe IS
POJOJKEHU O0Oy4YeHHUs B OpraHu3anusax npodeccuoHalbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hay€HUE MOpeaMeTa «XUMHS» MOIy4daeT
NOJpOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBMM C  OCHOBOINOJArarolIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJIGHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOyYeHHMs UM TpeOOBaHMW K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.



CBHUAETENBCTBOM TOMY SBJISIFOTCS CIIEIYIOUIME BBITOJHIEMbIE IPOrpaMMOil IO
XUMHUH (PYHKIHU:

e UH()OPMAIIMOHHO-METOINYECKasl, pealu3alus KOTOpoi olecreynBacTt
MOJIyYeHUE MPEICTaBICHUS O IeNAX, COJAEpX aHuHu, oOIed cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMU IIPEIMETA,
U3y4aeMOTo B paMKaxX KOHKPETHOTO TpOuIs;

e OPraHU3ALMOHHO-TJIAHUPYIOIIAsl, KOTOpas MpeayCcMaTpUBAET ONpEeICHHE:
OPUHIIMIIOB ~ CTPYKTYPUPOBAaHUS U TOCJEIOBATEIBHOCTH  HM3yYCHUS
y4eOHOro  marepuana, KOJUYECTBEHHBIX M  KaYeCTBEHHBIX  €ro
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COJECP>KATEIHLHON OCHOBBI
KOHTPOJII M OIIEHKHM 00Opa3oBaTeNIbHBIX JOCTHKEHHM OOyJarommxcs B
paMKax HTOrOoBOM arrectauud B (OpPME €IMHOrO0 TIOCYJIapCTBEHHOIO
HK3aMEHa 110 XUMUMU.

[Tporpamma asist yrinyOGinE€HHOTO U3yUEHUs! XUMUU:

e YCTAHABIIMBAET MHBAPUAHTHOE NPEIMETHOE COJEPKaHUE, 00s3aTeNIbHOE TS
U3y4eHUsT B paMKax OTHAENbHBIX Npoduiel, npeaycMaTpuBaeT
pacmpenesieHie W CTPYKTYPHUPOBAaHHE €ro IO KJaccaM, OCHOBHBIM
COJIepKaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o TAET MPUMEPHOE pacnpeiesieHne yueOHOTO BpEMEHHU, pEKOMEHIyeMOro 1Jis
U3YYEHUS OTIEIBHBIX TEM;

elpe/yiaraeT MNPUMEPHYIO  IOCIEAOBATENBHOCTh HU3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€TOM JIOTHUKH IOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ta€T METOAMYECKYIO MHTEPIPETALHUIO LIEJIEH U 3a7a4 U3yUYEHUs MIpeaMETa Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOU
MpOrpamMMbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIlpeMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
coJlep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpamMMe€ IO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOTIO OOLIETO
oOpazoBaHus. 3a TIpefejaMd YCTAaHOBJICHHOM MPOrpaMMOMl 1O  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOIO
npoduis 00yueHusl.



B coorBercTBUM ¢ KoHUentyanbHbIMH mojoxeHusmu OIrOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEW B cHUCTEME
mudGepeHIUpoBaHHOTO OOYYEHHMS HAa YPOBHE CPEIHETO OOIIero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YriayOJNEHHOTO W3yYeHMs] HANpaplieH Ha peaIu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOUMM  3TalloM  MOJYYEHUS  XUMHYECKOTO
oOpa3oBaHHs B paMKaX W3yYCHHUS CHCIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMUYECKUX JUCIHIUIMH B By3aX W OPTaHU3alUSIX CPEIHEro MPOoQeCCHOHATBHOTO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN MPoduih
oOy4eHusi, B TOM YHCIIe C IEPCIIEKTUBON MOCIEAYIOUIETO MOMYyUYEHUS XUMUYECKOTO
oOpa3zoBaHus B opraHu3anusix npodeccuoHaibHOro oopaszoBanus. Hapsay ¢ 3tum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
benepanbHOM 00pa30BaTENbHON NpPOrpaMMBbl CpeIHEro OOIIero oOpa3oBaHMs
U3ydeHUE TpeaMeTa «XUMHS» OPHCHTHPOBAHO TakKe Ha pEIICHHE 3a/1a4
BOCITUTAHUS W COIMAIBHOTO Pa3BHUTHs OOydJaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOILIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHHI pAllMOHAIU3ALMKA y4€OHOTO Tpyla H
0000MIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HWMEIOIIUX  MEXIUCIUIUIMHAPHBIN,
HAJIIPEIMETHBIN XapakKTep.

CocraBnsomuMu npeaMeTa «XuMHUsD» Ha YPOBHE YIITYyOIEHHOTO H3yUCHHSI
SBIITIOTCSL  YIUIyOJNI€HHBIE Kypchl — «Opranwdeckas xumusi» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJECpP>KaHUS JTUX KYpCOB B MporpaMMme IO XHMHUU 32 OCHOBY
npuHaTel nosokeHust GI'OC COO o paznmuuusax 06a3oBOro u yriayOJa&HHOTO
YPOBHEHN U3YUYEHHS NIPEIMETA.

OcHoBY copepxxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCKass XHUMH» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUCHHMs TpeaMeTa. JTa CUCTEeMa
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOrO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAYHMTEIILHOTO YyBEJNIMYEHUS OObEMAa B3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX MX COCAWHEHUN HA OCHOBE PACIIMPEHUS W YTIIyOJICHHUS
MPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKINi, paCCMATPUBACMBIX C TOYKH 3PCHUSI XUMHYCCKOW KMHETUKH
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckoi
CUCTEMBl ~ XHMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPEJCTABICHUSIX O CTPOSCHUU aToMa. XMMUYECKasl CBA3b
OOBSICHSIETCSI C TOUKH 3PEHUS SHEPreTUUECKUX M3MEHEHUH npu €€ 00pa3oBaHUU U



pa3pylieHnH, a TakKe ¢ TOYKH 3pEHUS MEXaHU3MOB €€ oOpa3oBanus. M3ydeHue
TUTIOB ~ PEaKIWid  JOTMOJHSAETCS  (HOPMUPOBAHWEM  TpEACTaBIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTH
COCJIMHEHUM ynemnseTca 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJEpPKAaHHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YYEHHUS JJIs KJIACCOB ONpeeaEHHOro npodus (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEAMETA NIl KJIACCOB XUMHUKO-(pu3ndeckoro mpoduiis O60bInoe
3Ha4YeHUE OYJIyT MMETh AJIEMEHThl yueOHOro Marepuana mno oodmei xumuu. [Ipu
U3YYCHUU TMpeJAMeTa B JAHHOM Ciy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TECOPUW B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIipHAss Teopusl (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS
MacChl M DHEPTHM, 3aKOHBI TEPMOJMHAMUKH, HJICKTPOJIM3a, MPEICTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B To ke BpeMsa B COAEpKaHUM IpeaMeTa i KIACCOB XUMHUKO-
Ouonornyeckoro mpoduiist OONbIINUNA yAETbHBIA BeC Oy/leT UMETh OpraHuyecKas
xumusi. B 3TOM  choydae  mpemocTaBisieTCs  BO3MOXKHOCTh It Oosiee
OOCTOATENILHOTO  PAacCMOTPEHUS XHMMHYECKOM  OpraHu3alu  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOW BXOJST, K TIPUMEpPY, TaKHe
CTPYKTYpPHBIC KOMIIOHEHTBI, KaK JIUNUABI, OCIKH, YTIEBOABI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. lIpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIy)KaT OCHOBOW IJii H3y4YEHUS
CYIIIHOCTH MPOLECCOB POTOCUHTERA, ILIXaHUSI, TUIIIEBAPCHHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHU ST HAYYHBIX
3HaHUW M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEeAMETAaMU, BXOSAIIMMH B COCTaB
npeaMeTHbIiX obnactell «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMmartnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U IUTEpATypay.

[Ipu wm3ydyennn ydeOHOTO mpeamera «XUMUS» Ha YIITyOJIEHHOM YPOBHE
TaKke, Kak Ha YpOBHE OCHOBHOTO W CpeaHero ooIiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepPBOCTENIEHHON 3HAYUMOCTH SBJsIETCS (DOPMUPOBAHKE OCHOB
HAyKW XUMHUU Kak OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUECKOU
JIEATEIIbBHOCTH Y€JIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOIl KyJbTyphl. Perenue
ATOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpEeAMeTa TMPeIoiaraet
peanu3anmio TaKuX LEJEn, KaK:



e popMHUpOBaHHME TIPEACTABICHUI: O MaTEepUATBHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBJIEHUM MPUPOIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B o0OecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIIOBEYECTBA: B  peHIeHUMH  Mpoliem
HKOJIOTUYECKOM, PHEPTreTUYECKON 1 MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIHMIMHBI, CO3JJaHNN HOBBIX MATEPHUATIOB, HOBbIX UCTOYHHKOB YHEPIUU, B
00eCreYeHNN PaAlMOHATIBLHOTO MPUPOJONONIB30BaHUA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TaKXKe JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

¢ OCBOCHHE CHUCTEMBbl 3HAHUW, JIEXKAMX B OCHOBE XHUMHUYECKOH
COCTABJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTATBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHHM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMUYECKHUX PEAKLHH, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX M JUCIEPCHBIX CUCTEMaX, 00 00mMX
HAYYHBIX MTPUHIIMIIAX XUMUYECKOTO MTPOU3BOJICTBA;

 popmupoBanue y oOyyJaronmxcs OCO3HAHHOI'0 ITIOHUMAaHHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KJIFOYEBBIX MJIEM M OpoOJeM COBPEMEHHOM XHUMHH, IJi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIICHKU C MO3UIINI KOJIOTHUECKON 0€30MacHOCTH MOCIEICTBHMA
OBITOBOM M TPOU3BOACTBEHHOM JEATETLHOCTH YEJOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIIOJb30BaHUEM U  MepepaboTKOH
BEILIECTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS, HEOOXOAUMBIX
JUISL TIPUOOpETeHUS YMEHUW OPHEHTHPOBATHCS B MHUPE BEIIECTB U
OOBSICHEHUST XUMHUYECKHUX SIBJICHUW, MMEIOIIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM )KU3HMU.

B mnmane peanuzanuu TMEepBOOYEPENIHBIX BOCIUTATENIBHBIX W Pa3BUBAIOIIMX
GyHKIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU U3YYCHUU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

e BOCITUTAHUE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUMN TTPUPO/IbI, YBAKEHUS
K TIpollecCy TBOpPYECTBA B O0O0JIACTH TEOPETUUYECKUX W MPHUKIATHBIX
MCCIIEIOBAHU B XUMWH, dbopmMupoBaHue MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;



ePa3BUTHE MOTHBAMK K OOYYCHHIO W TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IIEHHOCTEH;

e Pa3BUTHUE TO3HABATEIbHBIX WHTEPECOB, MHTEJUICKTYAJbHBIX U TBOPUYECKHX
criocoOHocTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIIECHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCTICIITHOU MPO(eCCHOHATBLHON U 00IEeCTBEHHOU ESITEIbHOCTH,
OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3J0pOBbI0 M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e popMUpOBaHHME YMEHHUW M HAaBBIKOB pPa3yMHOTO MPUPOJIONOJIL30BaAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MMOJIE3HOM PKOJOTHICCKOU AEATCIbHOCTH.

OO011ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUS] XUMHUH Ha yTIyOJIEHHOM
YpOBHE cpeaHero obmiero obpazoBanusi, cocrabiser 204 vacoB: B 10 kimacce —
102 gaca (3 gaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYCHHE OPraHUYECKOW XUMHH, MPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AMK aTOMHBIX OpOuTaIen
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, Hykileoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUAOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonagsHOM rpymnme. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJCJIECH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3alusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, o0mas (Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKIMHU NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, oOias GopMyia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuEe MoJieKylbl OeH3ona. dusmyeckue cBoilcTBA apeHOB. XHMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICEUCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HegTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TPOMBITTUICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB W HX IPEBpaICHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdyeckne CBOWCTBA  MpeeTbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [lelicTBUE 3TaHONIA U METAHOJA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pPEaKIMM 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco0Osl osTyueHus: U mpuMeHenue gperomna. GenondopmanbaeruaHas cMoia.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOICTBAa  aIbJIETUJOB M  KETOHOB:  peakUuu
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkiatypa. Ousndeckue cBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAas, OJEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, HX MOIOIIIEe ACHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmenenue. [lonvcaxapuabl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPOB Letoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBble KUCTOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoJieKyJse aHuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. llonydeHue aHWIWHA U3
HUTPOOEH30Ia.

AmuHokucIOThl. HoMeHnknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIWH, anaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypaius OENKOB IMPU HArpeBaHUM, IIBETHBIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOro BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJENb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, OJKocHcTema, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI DAlIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypaIluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX OBJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BbIpaXEHUS KOHILEHTPAIIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTJICNbHBIX MIPEJACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTOphI, BIUSIONIME HA TOJIOKEHUE XHUMHUUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OallaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C MOMOILIBID WHIWKATOPOB, H3YYEHUE BIIUSIHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3NUECKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [ppMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKCUABI a30Ta. A30THUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xummudeckue cpoiictBa. dochuner u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Okcun kpemuwusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTasioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metamioB |IA-rpymmer [lepuomnyeckoit cructeMbl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBAa W €ro coenuHeHuid. AMQoTepHBIE CBOICTBAa OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nYeCKne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpaAlICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIE€3a C PACTBOPAMHU KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4 10 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOI'O MCCIEIOBAHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpedbl M €ro IMOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS TUIIA: OCHOBHBIC KOMIIOHCHTHI, IMHIIEBBIC 100aBKU. Ponbk XuMuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Maccel BemiecTBa Win 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJAE PACTBOpAa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€W TMpU  HU3YUYCHUH  OOme U
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, (DePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
PECYPCHL.

TexHoNorus: XUMHUYECKas MPOMBIIIIEHHOCTh, METAJLUTyprusi, CTPOUTEIIbHbIC
MaTepHuabl, CEILCKOX035MCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI TPOMBIIIICHHOCTbD,
dbapmaiieBTHUYECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperuaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, JJCKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHMsI BBIIEICHBI CJIEAYIOIIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIECTBE IMpaBWJIaMd W HOPMamMu [OBEJACHUS; HaIW4Yue
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
0Oy4JaronMxcs B MPOLECCE peaTM3aii 00pa30BaTENbHON J€ATEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYAIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [JEATEIBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN Yy4e€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPUSITUS BPEIHBIX NPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PELICHUM MPAKTUUYECKUX 3a]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOIWMOCTH HWCIOJIB30BAHUS JOCTIDKCHHH XUMHUH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIATD HX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSATH UCOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHUCTHYECKOM HANpaBICHHOCTH U Ba)XHOM pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pasInyHbIX cepax mpodeccuoHambHOM
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISTUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (POpMyIHpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBE CpeACTBAa Npu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEPCAJIbHbIE y4eOHbIE JeHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUMN IMYyTEM COIJIACOBAHMS MO3ULIUNA B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeaIaraéMblii ajroput™M AEUCTBUM mpu
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISIT CAMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMoOaHaiu3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUIMA
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM THPEIMETHbIE pPe3yJbTaTbl MPEACTABICHBI IO ToJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SJHEPreTUUECKON U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpyimna, pajaudkai, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aUMHOM BIIMSIHUA aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NESATETbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPAaBHEHHS] XMMUYECKUX PEAKIUN M PACKPBIBATh UX CYUIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBIMBATH MOJEIIA MOJICKYJI OPTaHUYECKUX BEIIECTB ISl UIUTFOCTPAITUU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsSA, OJICMHOBAS, NMAaJbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHSI TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) W YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKONW XUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUSI Ha >KUBBIE OPraHU3MbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOJONOIb30BAHMS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKUHM OJJIEMECHT, arToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WMOHHAs, MeETauInyecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIIUHA, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(aKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHUU U O€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCMHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHE PEAKITUU 10 PA3IMYHBIM NMPU3HAKaM (YHCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS M KPUTEPUU JJI KiIacCU(UKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUMd  TUAPOJIM3A;  PEaKUHU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBINUICHHOTO MOJYYEHUs CEPHOM KHUCIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MPUPOABI — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH pPACUEThl: C HCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIAECHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOT0 OOpaIIeHHs C BEIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (GopMe pe3yibTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
nocyoi u jabopatopHbIM O0OpyAOBaHWEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALINK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI padoThbI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
Konnexmus LIOP - http://school-
e IMeT ObraIecko XM collection.edu.ru/catalog/rubr/d05469af-
POAMET Op ' 69bd-11db-bd13-0800200c9¢10/ PAIII
1.1 Teopus cTpOCHUST OpraHUICCKUX 8 1 .
. - https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. byrneposa
Sknacc -
https://www.yaklass.ru/p/himija
Htoro no pazneny 8
Pa3nes 2. Yriesogopoasbl
POIII -
https://resh.edu.ru/subject/29/10/
IIpenenpHEle YIIIEBOIOPOILI — Axmace -
2.1 anll AHEL HKH};FwKaHHp 5 https://www.yaklass.ru/p/himija
1 Kosnekiwst LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
Konnexmus ITOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
99 HenpenensHusle yrieBogopoIbL: 12 1 69bd-11db-bd13-0800200c9¢10/ POIII

AJIKCHBI, AJIKaAUCHBI, AJIKWHBI

- https://resh.edu.ru/subject/29/10/
Sxnacc -
https://www.yaklass.ru/p/himija



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

2.3

2.4

2.5

ApomaTtHuecKkue yrieBog0pOIbl
(apensl)

[IpupoHbIE HCTOYHHUKHU
YIJIEBOJIOPOOB U UX TepepadoTka

["asoreHnpon3BOIHBIE YTIEBOIOPOIOB

Hroro no paszneny

10

35

Komnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ POIII
- https://resh.edu.ru/subject/29/10/
Sximacc -
https://www.yaklass.ru/p/himija

Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/ POIII
- https://resh.edu.ru/subject/29/10/
Sknacc -
https://www.yaklass.ru/p/himija

Konnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢c9c10/ POIII
- https://resh.edu.ru/subject/29/10/
Sxmacc -
https://www.yaklass.ru/p/himija

Pa3znen 3. Kuciiopoaconep:kaiue opranudeckue coeTuHeHUs

3.1

3.2

Cnuptsl. ®enon

KapOoHnuibHble cCOeTMHEHMS:
anbJeruipl 1 ketoHsl. KapOoHoBbIE
KkucaoThl. CrioxxHble 3¢pupsl. XKupbl

10

23

Komnekmus LOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

Kommexrus LOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c¢10/ POII
- https://resh.edu.ru/subject/29/10/
SIkmacc -
https://www.yaklass.ru/p/himija



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

3.3 VYriueBosl

Hroro no pazneny

41

Komnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ POIII
- https://resh.edu.ru/subject/29/10/
Sximacc -
https://www.yaklass.ru/p/himija

Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust

Kommexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/ PDOIII

4.1 A LA .b 12
MIUHEL AMIHOKHCIOTHL. BETKH - https://resh.edu.ru/subject/29/10/
Skiacc -
https://www.yaklass.ru/p/himija
Htoro no pazneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
51 BrICOKOMOJIEKYIISIPHBIE COEAUHEHUS 6 69bd-11db-bd13-0800200c9c10/ POTI
' yip a - https://resh.edu.ru/subject/29/10/
Sxnacc -
https://www.yaklass.ru/p/himija
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIE (HU(POBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Konnexmus LTOP - http://school-
Crpoenue atoma. [lepuoanueckuit collection.edu.ru/catalog/rubr/d05469af-
11 3akoH u [lepuoanueckas cucrema 9 69bd-11db-bd13-0800200c9c11/ POIII
' XUMHYECKUX 31eMeHTOB [[. U. - https://resh.edu.ru/subject/29/11/
Menneneesa Sknacc -
https://www.yaklass.ru/p/himija
Konnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
CrtpoeHue BemiecTna. 69bd-11db-bd13-0800200c9c11/ POIII
1.2 11 1 .
MHuoroo6pasue BemecTB - https://resh.edu.ru/subject/29/11/
Skmacc -
https://www.yaklass.ru/p/himija
Komnexuus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POIII
1.3 X 19 1 3
HMITACCKHE pEaKiiii - https://resh.edu.ru/subject/29/11/
Skmacc -
https://www.yaklass.ru/p/himija
Hroro no pazneny 39
Paszgen 2. Heopranuueckast Xumusi
21 HeMeTaiis 31 1 3 Komnexuus LIOP - http://school-

collection.edu.ru/catalog/rubr/d05469af-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/

69bd-11db-bd13-0800200c9c11/ POIII
- https://resh.edu.ru/subject/29/11/
SIxmacc -
https://www.yaklass.ru/p/himija

Konnexmus LTOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/ POIII

2.2 M 23
CTaILIAL - https://resh.edu.ru/subject/29/11/
Sknacc -
https://www.yaklass.ru/p/himija
Htoro no pazneny 54
Pa3zgen 3. XuMus M KU3HL
Konnexmus LIOP - http://school-
collection.edu.ru/catalog/rubr/d05469af-
MeToapl MO3HAHUS B XUMHHU. 69bd-11db-bd13-0800200c9c11/ POIII
3.1 6 .
XUMUS U )KU3Hb - https://resh.edu.ru/subject/29/11/
Sxnacc -
https://www.yaklass.ru/p/himija
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 99
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
No KouaunuyecTBO yacoB Jara
JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer  KoHTpoubH IIpakTHYeck H3Y'1CHH
pecypchl
I 0 ble paboThI ue padboTsbl A
IIpeamer u 3HaueHue
OpraHr4YeCKON XUMHH,
MPEACTABJICHHUE O
MHOT'000pa3uu POIII
OpraHNYeCKHUX 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHeHuil. Teopus 01.09.2023 @ http://school-collection.edu.ru/catalog/rubr/d05469af-
CTpPOCHUS 69bd-11db-bd13-0800200c9¢10/75832/?
OpraHNYEeCKuX
coenuneHuit A. M.
byrneposa.
ONEeKTpOHHOE
CTPOEHHUE aToma
yriieposia (OCHOBHOE
1 BO30YXIEHHOE 1 http://school-collection.edu.ru/catalog/rubr/d05469af-
COCTOSIHHUSI). 01.09.2023  69bd-11db-bd13-0800200c9c10/75834/?
BanentHblie
BO3MOKHOCTH aToMa
yriepoja
XuMHu4ecKas CBS3b B
OPrAHIYECKIX http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75835/?http://school-
COCTAHHCHUAX. 1 05.09.2023 @ collection.edu.ru/catalog/rubr/d05469af-69bd-11db-
Mexarmsmbl bd13-0800200c9¢10/75840/?
o0Opa3oBaHUs



https://resh.edu.ru/subject/lesson/6149/start/170388/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75832/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75834/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/?http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/?http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/?http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75835/?http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75840/

KOBAJICHTHOM CBSI3H,
CrocoOBI pa3pbiBa
CBs3CH

Bxonnas
KOHTpOJIbHast paboTa

Buasl nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DNEeKTPOHHBIE

3¢ ekt B
MOJIEKYJIax
OpraHUYECKUX
COETUHEHUN

08.09.2023

08.09.2023

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢c9¢c10/75838/?

[Ipencrasnenue o
KJIaCCU(UKALIUU U
cUCTeMaTH4ecKas
HOMEHKJIaTypa
(IUPAC)
OpPraHUYECKUX
BELIECTB
Knaccudukanms
peakuuii B
OpraHUYEeCKON XUMHUHU

12.09.2023

15.09.2023

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢c9¢c10/75837/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢c9c10/75839/?

CucreMaTusanus 1
0000111eHNE 3HAHUHA
10 TEME

15.09.2023

AJIKaHBI:
TOMOJIOTHYECKHM AL,
obmas hopmyna,

19.09.202
3

POIII
https://resh.edu.ru/subject/lesson/6151/start/149993/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75838/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75838/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75837/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75837/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75839/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75839/
https://resh.edu.ru/subject/lesson/6151/start/149993/

10

HOMEHKJIaTypa 1
u3omepus,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI
duznyeckue u
XHMHYECKHE CBOMCTBA
aJIKaHOB

22.09.202
3

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11dbh-bd13-0800200c9c10/75842/?

11

HaxoxacHne ankaHoB
B ipupoze. CriocoObt
MOJTYYCHUS U
MPUMEHEHUE AJIKAHOB

22.09.202
3

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75842/?

12

13

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIATypa H
Hu30Mepus,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKHX CBOWCTB,
CIOCOOBI NOTYUYEHHUS
U IPUMECHEHUE

Pemenne pacu€THbIX
3a/1a4 Ha
olpezeeHue
MOJIEKYJISIPHOU
(hopMyIibI
OpraHUYEeCKOT O
BELICCTBA 110
MacCCOBBIM JOJISIM

26.09.202
3

29.09.202
3

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75844/?

SIxnacc https://www.yaklass.ru/p/himija/10-
klass/reshenie-raschetnykh-zadach-6888498/vyvod-
molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75842/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541

aTOMOB DJIEMEHTOB,
BXO/IAIIHX B €70
COCTaB.
CucreMaruzanus u
0000111eHNE 3HAHUNA
10 TEME

AJIKEeHBI:
TOMOJIOTHYECKUH PsifI,
oOuras popmyina,
HOMEHKJIATYpa,
JJIEKTPOHHOE U

POLI

14 MPOCTPaHCTBEHHOE 29'09'202 https://resh.edu.ru/subject/lesson/5412/start/212563/
CTPOCHHUE MOJICKYIL.
CrpykTypHas u uc-
TpaHC-U30MepHUs
AJTIKEHOB
XUMUYECKUE
15 CBOMCTBA aJIKECHOB. 03.10.202
[IpaBuno 3
MapKkoBHHKOBA.
http://school-collection.edu.ru/catalog/rubr/d05469af-
Crioco6bI moTy4eHust 69bd-11db-bd13-0800200¢9¢10/75843/?
16 Y TIpUMEHEHNE 06.10.202 https://www.yaklass.ru/p/himija/10-
AJIKEHOB. 3 klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975
[IpakTnueckas pabora
17 elmorene 06.10.202
"[lonydyenue aTuiIeHA 3

Y U3y4YEHUE €0



https://resh.edu.ru/subject/lesson/5412/start/212563/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75843/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975

CBOICTB"

18

Pemenue pacy€Tubix
3aJ1a4 Ha
olpeziesieHue
MOJIEKYJISIPHOM
bopmyIbl
OpPraHUYECKOTo
BelIeCTBa

10.10.2023

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

raschetnykh-zadach-6888498/vyvod-molekuliarnoi-
formuly-po-produktam-sgoraniia-6874542

19

20

AnKagueHEl:
CONPSIKEHHBIE,
M30JIUPOBAHHBIE,
KyMYJIHUPOBaHHBIE.
Ocobennoctu
AJICKTPOHHOTO
CTPOCHUS

XnMuueckme
CBOMCTBa
CONPSKEHHBIX
JIUEHOB.

13.10.2023

13.10.2023

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11dbh-bd13-0800200c9c10/75845/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75845/?

21

CriocoOsl nostyueHust
JAUCHOB

17.10.2023

22

AJIKUHBL:
TOMOJIOTHYECKHM AL,
obmas hopmyna,
HOMEHKJIATypa,
AJEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢u3nyeckre CBONCTBA

20.10.2023

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75844/?



https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75845/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/

23

24

XHUMHYECKHE
CBOICTBA aJKUHOB.
KauecTBeHHEbIC
peaKIy Ha TPOHHYIO
CBSI3b.

CriocoObI mosryyeHust
Y IPUMEHEHHUE
AJIKUHOB

20.10.2023

24.10.2023

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11dbh-bd13-0800200c9c10/75844/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11dbh-bd13-0800200c9c10/75844/?

25

Pemenne 3amaq:
pacu€rsl 110
YPaBHEHUIO
XUMHYECKOHN peakiuu

27.10.2023

26

27

28

ApeHsr:
FOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIaTypa.
ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH30I1a ¥ TOJyoIa,
ux Qusnyeckue
CBOMCTBA

XHUMHUYECKHE
CBOICTBA apEHOB:
peaKuny 3aMEeLICHUS
XuMuyeckme
CBOKCTBA apEHOB:
peakuuu
MPUCOEINHEHUS,

27.10.2023

07.11.2023

10.11.2023

POIII
https://resh.edu.ru/subject/lesson/4775/start/150494/

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9¢c10/75847/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75847/?



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75844/
https://resh.edu.ru/subject/lesson/4775/start/150494/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/

OKHCJICHUC
rOMOJIOI'0B O€H30J1a

OcobenHoctu
29 XUMHUYECKUX CBOMCTB 10.11.202
CTHpOJIa 3
Pemenue pacy€Tubix
3a/a4 Ha
orpeseiieHue
30 MOJICKYJISIPHOM 14.11.202
bopmyIbl 3
OpPraHHYECKOTO
BelIeCTBa
31 Crioco0bl nostyueHus 17.11.202 http://school-collection.edu.ru/catalog/rubr/d05469af-
U IPUMEHEHNE apeHOB 3 o 69bd-11db-bd13-0800200c9¢c10/75847/?
I'enetnueckas cBs3b
39 MEXIY pa3TuIHbIMU 17.11.202
KJIaccaMH 3
YIII€BOJOPOIOB
Pacuérsl mo
ypaBHEHUSAM
XUMHYECKHX
33 peaxIui. 21.11.202
Cucremaru3zanus u 3
0000111eHEe 3HAHUHT
0 TeMe
[Tpuponneiii ras.
34 HI;HI})/THHe HeTsIHBIC 24.11.202 POl i
a5k 3 https://resh.edu.ru/subject/lesson/6148/start/170461/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75847/
https://resh.edu.ru/subject/lesson/6148/start/170461/

KamenHnslii yroius u

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

35 MPOJIYKTHI €TO 24.11.202 raschetnykh-zadach-6888498/vyvod-molekuliarnoi-
nepepadboTKu 3 formuly-po-produktam-sgoraniia-6874542
Hed1b 1 ciocoOsl e€
nepepaboTku HeTH. https://www.yaklass.ru/p/himija/10-

36 [Ipumenenue 28.11.202 klass/uglevodorody-6579439/pererabotka-nefti-i-
HPOJYKTOB 3 okhrana-okruzhaiushchei-sredy-6899731
nepepaboTku HEPTH
I'eneTnueckas CBsI3b o
MEKILY DA3THIHBIMH https://www.yaklass.ru/p/himija/10-

37 yP 01.12.202 klass/uglevodorody-6579439/predelnye-nepredelnye-i-
furaccamu 3 aromaticheskie-uglevodorody-6892051
yTIEBOIOPOIOB
l"anoreHonpons3BoHbI
€ YIJIeBOI0POJIOB:

38 JIEKTPOHHOE 01.12.202 https://acetyl.ru/f/0430.php
CTPOCHHE; PEaKIIuu 3
3aMeIleHus TajJoreHa
HeicTBue mienouei
Ha

39 ranoreanf) VISBOJHBIC: 05.12.202  https://acetyl.ru/f/0430.php
BzaumopeiictBue 3
JUTaJIOTEHAIKAHOB C
MarHveM U IUHKOM
CucreMaru3anus u
0000111eHEe 3HAHUHT

40 | OPBACLY 08.12.202
«YTIIeBOAOPOIBD) 3

IToaroroBska k
KOHTPOJIbHOH paboTe.



https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://acetyl.ru/f/o430.php
https://acetyl.ru/f/o430.php

41

KonrponsHas pabora
10 TEME
"YraeBogopoib"

08.12.202
3

42

PaGora Hax
OITMOKaMHU.
IIpenenbubie
OJTHOATOMHBIC
CIHPTHI:
TOMOJIOTHYECKUH PsJI,
oOuras popmyina,
CTPOCHHE MOJICKYI,
H30Mepus,
HOMCHKJIATYpa,
KJIaCCU(UKALINS,
(busnveckue CBOMCTBA

12.12.202
3

POIII
https://resh.edu.ru/subject/lesson/4769/start/150550/

43

XuMuyeckme
CBOICTBa
MpeeTbHBIX
OJTHOATOMHBIX
CIIUPTOB

15.12.202
3

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75848/?

44

Crnioco0sl nostyueHus
U IPUMECHEHUE
OJHOATOMHBIX
CIIUPTOB

15.12.202
3

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/75848/?

45

[IpocTeie a¢upsr:
HOMEHKJIATypa 1
HU30Mepus,
0COOEHHOCTH
(bU3UIECKUX U

19.12.202
3

https://acetyl.ru/f/0430.php



https://resh.edu.ru/subject/lesson/4769/start/150550/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
https://acetyl.ru/f/o430.php

XUMHUYECKUX CBOUCTB

MHoroatoMHbIE
CIUPTHI:
STUJICHTIIUKOIb U

http://school-collection.edu.ru/catalog/rubr/d05469af-

46 [JIMLIEPUH, UX 22.12.2023  69bd-11db-bd13-0800200c9c10/75848/?
¢busnveckue u
XHMHYECKHE CBOMCTBA
Crnioco0bl nostyueHus
47 U IIPUMEHEHNE http://school-collection.edu.ru/catalog/rubr/d05469af-
MHOT0aTOMHBIX 22.12.2023  69bd-11db-bd13-0800200c9c10/75848/?
CIIMPTOB
deHot: cTpocHUE
MOJICKYIIBI,
48 busnueckue POl )
. 26.12.2023  https://resh.edu.ru/subject/lesson/5727/start/150577/
CBOMCTBA.
ToxcuyHOCTH PeHOIIa
http://school-collection.edu.ru/catalog/rubr/d05469af-
X MIICCKHE 69bd-11db-bd13-
49 . 0800200c9¢10/75849/?https://www.yaklass.ru/p/himij
cBoficTEA erona 29.12.2023 a/10-klass/spirty-fenoly-6580873/aromaticheskie-
spirty-fenol-6584218
50 Ei(;;(f;:;;gqemﬂ http://school-collection.edu.ru/catalog/rubr/d05469af-
29.12.2023  69bd-11db-bd13-0800200c9c10/75849/?
¢denona
[IpakTnueckas pabora
Ne 2. Pemmienue
51 AKCIIEPUMEHTAIbHBIX

3a/1a4 110 TEME
«CrupThl U (PEHOIBI»



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75848/
https://resh.edu.ru/subject/lesson/5727/start/150577/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/?https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/?https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/?https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/?https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/?https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75849/

52

CucreMaTuzanus u
0000111eHNE 3HAHUHA
10 TEME

53

54

55

56

Anbnerunpl 1
KETOHBI: AJICKTPOHHOE
CTpOCHHE
KapOOHUIIHLHOM
TPYIIIIBI;
TOMOJIOTUYECKHE
pAIBI, 001Iast
dbopMmyIa, u3omMepus u
HOMCHKJIATypa
Anpneruasl u
KETOHBI: (PU3UYECKUE
CBOMCTBA; peaKINH
MIPUCOCAMHCHHUS

Peaxiumn okucienus u
KayeCTBEHHbIE
PEaKIMM abJeTU0B
U KETOHOB

Crnioco0sl nostyueHust
aJIbJIETU/I0B U
KETOHOB

POIII
https://resh.edu.ru/subject/lesson/4776/start/150604/

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9¢10/75850/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9¢10/75850/?

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9¢c10/75850/?

57

OIHOOCHOBHEBIE
IIpeEIIbHbIE
KapOOHOBBIE
KHUCJIOTHI,
0COOEHHOCTH
CTPOCHUS MX MOJICKYIT

http://school-collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9¢c10/75851/?



https://resh.edu.ru/subject/lesson/4776/start/150604/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75850/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/

58

59

60

61

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux pU3NIecKue
CBOMCTBA

XHUMHYECKHE
CBOMCTBa
MpeeIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Ocobennoctu
CBOMCTB MypaBbUHOMU
KHCIIOTBHI.
MHoroo6pa3ue
KapOOHOBBIX KHUCIOT

OcobenHoctu
CBONCTB:
HENpeIeIbHbIX U
apoOMaTHYECKHX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
KHCJIOT.
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BBICIINX KapOOHOBBIX
KHCJIOT
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obmrast popmyna,
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HOMEHKJIAaTypa
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3a/1a4: 110 YPaBHEHHIO
XUMHYECKOU
peakuuu, Ha
onpeeIeHue
MOJIEKYJIIPHOU
bopMmyIbI
OpraHUYeCKOro
BEILECTBA

[IpakTnueckas padbora
Ne 3. Pemienne
HKCHEPUMEHTATbHBIX
3aja4 Mo TeMe
"KapOoHoBbIe
KUCIOTHI. ClI0XKHbBIE
s¢upsr"”

Kupsl: cTpoenue,
¢buznyeckue u
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raschetnykh-zadach-6888498/vyvod-molekuliarnoi-
formuly-po-produktam-sgoraniia-6874542

POIII
https://resh.edu.ru/subject/lesson/5952/start/150631/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75851/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/75852/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-sgoraniia-6874542
https://resh.edu.ru/subject/lesson/5952/start/150631/

XUMHYECKHE CBOMCTBA
(runpoinus)
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Ocobennoctu
CBOMCTB KHUPOB,
COJIEpIKaIINX OCTaTKU
HETpeIeIbHBIX
HUPHBIX KUCIIOT.
Kupsl B npupoje

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

efiry-i-zhiry-6850158/zhiry-6849681
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Mp11a Kak colu
BBICITNX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neiicreue. [lonsTue o
CHHTETHYECKUX
MOIOIIUX CPEACTBAX
(CMCO)
I'enermueckas CBA3b
YIJIEBOJOPOJOB U
KHUCJIOPOJICOACPKAITN
X OpraHUYeCcKuX
BCIIECTB

Pacuérsl o
yYpaBHEHUSIM
XUMHYECKUX
peakuuii. [Tonroroska
K KOHTPOJIbHOM
pabote

KonTpomnbHas pabota
1o reMaM "CrupTsel”,
"Anpaernanr",

https://www.yaklass.ru/p/himija/10-klass/slozhnye-
efiry-i-zhiry-6850158/myla-sms-6876211

https://www.yaklass.ru/p/himija/10-klass/aldeqgidy-
ketony-karbonovye-kisloty-6780279/uglevodorody-
spirty-aldegidy-karbonovye-kisloty-6780277
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75 (hu3uvecKre CBONCTBA PO
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pUpoIe
IIpumeHeHue
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KU3ZHEIESITeIIbHOCTU
opraHusma
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caxapo3a, MaJbT03a 1
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XUMUYCCKHEC
CBOICTBA,
MIPUMEHCHHE

79

ITonsTue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-
6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
volokon-6874540

80

Pemenne pacueTHbix
3aja4 Ha
OIIpeIeJIEHUE J10JIU
BBIXOJa MPOJIyKTa
peaKiuu ot
TEOPETUYECKH
BO3MOYKHOT'O
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3akpernseHue TeMbI
"Kucnoponconepkarg
1€ OpraHuYyecKue
coelMHEeHUs".
[Toxroroska k
KOHTPOJIbHOM paboTe

KonTponbnas padota
10 TEME
"Kucnoponaconepxarg
1€ OpraHuYyecKue
coeIMHEeHUs "

PaboTa Han
OIIMOKaMH. AMHHBL:
KIaccupuKanus,
CTPOCHHE MOJIEKY,

http://school-collection.edu.ru/catalog/rubr/d05469af-
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obmrast popmyna,
HU30Mepus,
HOMEHKJIATypa u
¢busnueckre cBOCTBA
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XuMHUYeCKue
CBOICTBA
anrpaTHIECKUX
aMUHOB

http://school-collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9¢10/75856/7
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AHWIMH: CTPOEHUE
aHWINHA,
0COOCHHOCTH
XUMHUYECKUX CBOMCTB
aHWJIMHA
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Crioco0bl nostyueHus
Y TIPUMEHEHNE
annpaTUIECKUX
aMHMHOB
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AMMHOKHCIOTEL:
HOMEHKJIaTypa 1
U30MeEpUs,
¢duznueckue
cBoiicTBa. OTHENbHEBIC
MPEeACTaBUTENH O.-
aMHHOKHCIIOT

POIII
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XuMuyeckme
CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOTHYECKOE
3HAUYCHHE
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amMmuHOKHUCIIOT. CuHTE3
Y THJIPOJIU3 TICTITHIOB

89

benkun kak
MIPUPOJIHEIC
MIOJINMEPBHIL;
CTPYKTYpPBI OCJIKOB
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XUMHYECKHE
CBOMCTBA OEJIKOB

A3oTtcoaepxaiue
reTepOLUKINYECKUX
COEIMHECHUSX.
Hykneunossie
KHCJIOTBI: COCTaB,
CTpOCHUE U
OHMOJIOTHYecKast poJib.
IToaroroBka k
KOHTPOJIbHOH paboTe.
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https://resh.edu.ru/subject/lesson/6296/start/212589/
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[IpakTnueckas padbora
No 4. Pemienue
AKCIIEPUMEHTAIIBHBIX
3a/1a4 1o Teme
«A30TCoiepKalne
OpraHUYEeCcKUe
COEIMHEHUS»

93

[IpakTnueckas pabora
Ne 5. Pemienne
HKCHEPUMEHTATBHBIX
3ajJa4 Mo TeMe
«Pacno3naBanue
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OpraHUYECKUX
COCTUHEHUN )

KonrponsHas pabora

10 TEME
94 " A30TCcoIepIKaIme
OpraHUYECKUe
coenuHeHus"
Pabora Han
OIIIMOKaMH.
OCHOBHBIE TTOHSTHUSA
N https://www.yaklass.ru/p/himija/10-
95 BBICOKOMOJIEKYIADHI klass/vvsokomolekuliarpvfe_-soedineniia-\_/_ms-
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METOJIBI MX CHHTE3a
—IOIUMEepHU3aIUs U
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96 Yrummzanusa u POII
nepepaboTka https://resh.edu.ru/subject/lesson/6095/start/150823/
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4185-11db-b0de-0800200c9a66/ch10 14 07.jpg
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’ 6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
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99
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100

[IpakTuueckas padbora
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OKCIICPUMCHTAJIbHBIX
3aJa4 1o TeMe
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BOJIOKOH»

101
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11 KJIACC

No KoanyecTBO 4acoB Jara
JIeKTPOHHBbIE N (pPOBbIE
n/ Tema ypoka Bceer KonTpoabubl  IIpakTuyecku  H3Y4YeHH
oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThl e padoThlI |
ATtom. CocTaB aTOMHBIX )
. https://resh.edu.ru/subject/lesson/6479/start/15098
1 saep. XUMUYECKUI 1 o/
3eMeHT. 130Tonbl —
C https://www.yaklass.ru/p/himija/11-
TPOEHUE IICKTPOHHBIX . -
5 0BOIOUCK ATOMO 1 klass/osnovnye-poniatiia-i-zakony-khimii-
qgCK aTOMOB .. .
. ’ 6931691/sostoianie-i-raspredelenie-elektronov-v-
KBAHTOBBIC qHCIIA atome-d-orbitali-6931775
Knaccadurams https://www.vaklass_.ru_{p/_hlml|a/11— o
3 B — 1 klass/osnovnye-poniatiia-i-zakony-khimii-
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KOH(UTypali aToMOB
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Tb
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https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/

10

IIepnonnueckas
CUCTEMA XUMUYECKUX
anemenToB Jl. .
MenpeneeBa, CBI3b C
COBPEMEHHOI Teopueit
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH
H3MEHEHHS CBOWMCTB
XAMHUYECKHUX DJIEMEHTOB
1 00pa3yeMbIX UMU
MIPOCTBIX M CIIOKHBIX
BEIIECTB I10 TPYIIIaM U
neproam
CucremMaru3anys u
0000111eHYE 3HAHUHA 110
TeEME

Bunn xumuueckoit
CBsI3U. MeXaHu3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3e.
MexMonexysapHbIe
B3aHMOJICHCTBH

collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c11/75921/?

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimii-

6931691/zakonomernosti-izmeneniia-svoistv-

elementov-i-ikh-soedinenii-po-perioda -6957324

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

6927604/elektronnaia-priroda-i-tipy-

khimicheskoi-sviazi-elektrootritcatelnost-6926170

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

6927604/kovalentnaia-sviaz-nepoliarnaia-

kovalentnaia-sviaz-6927763

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-

6927604/kovalentnaia-poliarnaia-sviaz-

mekhanizmy-obrazovaniia-kovalentnoi-sviazi-

6926172 https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-sviaz-i-stroenie-veshchestva-



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75921/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-sviaz-nepoliarnaia-kovalentnaia-sviaz-6927763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-sviaz-nepoliarnaia-kovalentnaia-sviaz-6927763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-sviaz-nepoliarnaia-kovalentnaia-sviaz-6927763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-sviaz-nepoliarnaia-kovalentnaia-sviaz-6927763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/kovalentnaia-poliarnaia-sviaz-mekhanizmy-obrazovaniia-kovalentnoi-sviazi-6926172
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/ionnaia-sviaz-metallicheskaia-sviaz-6926173
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/ionnaia-sviaz-metallicheskaia-sviaz-6926173

BajeutHOoCTE U
BAJICHTHBIE
BO3MOKHOCTHA aTOMOB.

6927604/ionnaia-sviaz-metallicheskaia-sviaz-
6926173 https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/mezhmolekuliarnoe-vzaimodeistvie-
vodorodnaia-sviaz-6926174
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https://resh.edu.ru/subject/lesson/6332/start/15102
1/

11 CBs13b 2JIEKTPOHHOMN https://resh.edu.ru/subject/lesson/5911/start/15105
CTPYKTYpbI MOJIEKYJI C 3/ http://school-
HX T€OMETPUUECKHUM collection.edu.ru/catalog/rubr/d05469af-69bd-
CTpOCHUEM 11db-bd13-0800200¢9c11/75922/?
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” KOMILICKCHEIX Bttps://www.voutube.com/watch?v=3h Bt7LQQ5R
COCAMHCHILX: cOCTan https://www.youtube.com/watch?v=ezpjpQYfr8c
HOMEHKJIaTypa
Bemectsa
MOJIEKYJISIPHOTO U
HEMOTIEKYTHPHOTO https://resh.edu.ru/subject/lesson/5581/start/15108
13 cTpocHwUs. TUTIBI 1
KPUCTAJITINYECKUX
PELIETOK U CBOMCTBA
BELIECTB
[TonsATHE O IMCTIEPCHBIX
14 cUCTEeMax. https://resh.edu.ru/subject/lesson/4939/start/15113
[Ipencrapienue o 4l
KOJUIOMIHBIX pacTBOpax
15 HctrHHBIE pacTBOPSI: https://www.youtube.com/watch?v=ZV5rZoHMZ

HACBIIIICHHBIC 1

VM



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/ionnaia-sviaz-metallicheskaia-sviaz-6926173
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/ionnaia-sviaz-metallicheskaia-sviaz-6926173
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/75922/
https://www.youtube.com/watch?v=3hBt7LQQ5RU
https://www.youtube.com/watch?v=3hBt7LQQ5RU
https://www.youtube.com/watch?v=ezpjpQYfr8c
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://www.youtube.com/watch?v=ZV5rZoHMZVM
https://www.youtube.com/watch?v=ZV5rZoHMZVM

HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapats

16

CriocoObI BBIpaKeHUs
KOHILICHTPALIUH
pacTBOpoOB

https://www.youtube.com/watch?v=HaOquiu9j0s

17

Pemrenue 3agau ¢
HCIIOJIb30BaHUEM
MOHSATHU «MaccoBas
JIOJISL PACTBOPEHHOTO
BEILIECTBA», «MOJISIpHAS
KOHIIEHTpaLIH»

18

Knaccudukanus u
HOMEHKJIaTypa
HCOPTraHNYCCKUX
BEILIECTB

19

20

CucreMaruzanus u
000011IeHE 3HAHUHN T10
TEME

KonrtpomnbHas pabora no
TeMaM «CTpoeHue
aroma. [lepuognueckuit
3aKoH ¥ llepnoanyeckas
CHUCTEMa XUMHYECKHX
anemenTtoB J[.1.
MeHnpaeneeBay,
«CTpoeHue BelllecTBa.
Mmuoroob6pasue
BELIECTBY



https://www.youtube.com/watch?v=HaOquiu9j0s

21

Knaccudpukanus
XUMHYECKHUX PEaKIIHii B
HEOPraHW4YeCKOu 1
OpPraHUYEeCKO XUMUHU.
3aKOH COXpaHEHHS
MAacchl BELIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAaIICHUS YSHEPTUU
MIPY XUMUYIECKHX
peaKIusx

https://resh.edu.ru/subject/lesson/4938/start/15110

7/

22

TemnoBbie 3¢ dexThI
XMMHYECKUX PEAKIIUH.
Tepmoxumuueckue
YpaBHEHUS

https://www.yaklass.ru/p/himija/11-

klass/khimicheskaia-kinetika-6995740/teplovoi-

effekt-khimicheskoi-reaktcii-termokhimicheskie-

uravneniia-6964761

23

Breraucnenus 1o
YPaBHEHUAM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM
YPaBHEHUAM

24

CKOpOoCTh XMMHUYECKON
peakuuu, eé
3aBUCHUMOCTH OT
pa3auyYHbIX (PaKTOPOB.
Karamms n
KaTaJau3aTopsl

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759

25

26

TI"'omorennsle n
TeTEPOTeHHBIC PEAKITNHT
[IpakTuueckas pabota
Ne 1 o reme "Bnusaune



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759

pa3nu4HbIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOI
peakuuu"

27

OObpatumsie u
HEOOpaTHUMBIE PEAKIIHH.

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

XumMmuyeckoe 6995740/khimicheskoe-ravnovesie-printcip-le-
paBHOBECHE shatele-6984763
[IpakTuueckas pabora
Ne 2 no Teme "Bnusnaue
28 pa3nu4HbIX (PAaKTOPOB HA
MOJI0KCHHUE
XUMHUYECKOr0
paBHOBecHus"
ODneKTpOIMTHYECKAs https://www.yaklass.ru/p/himija/11-klass/khimiia-
29 nucconnanys. CuiabHbIS rastvorov-7109506/elektroliticheskaia-
U CJ1a0bl€ AJIEKTPOJIUTHI. dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
CreneHpb quccoluaniu 7048767
HNonHoe npousBeneHne
BoJbl. Cpelia BOJHBIX https://www.yaklass.ru/p/himija/11-klass/khimiia-
pacTBOpOB. rastvorov-7109506/elektroliticheskaia-
30 . i L .
Bonopoansrit dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
nokasareins (pH) 7048767
pacTBopa
I'mpponus comnen. .
Pearmym, IPOTEKAOIHe https://resh.edu.ru/sub|ect/l_ezs§_CJn/5912/start/5_92?91/
31 https://www.yaklass.ru/p/himija/11-klass/khimiia-
B pacTeopax rastvorov-7109506/gidroliz-solei-7126690
3JIEKTPOJIUTOB
39 [IpakTnueckas pabora

Ne 3 o Teme



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690

"XumMudeckue peakiuu
B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHCIIUTENBHO-
BOCCTAaHOBUTCIIbHBIC
peakuun. Baxueiimme
OKHCJIUTENH U
BOCCTAHOBUTEIHU

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/okislitelno-
vosstanovitelnye-reaktcii-6984764

34

MetoJ1 37EKTPOHHOTO
(371EKTOHHO-MOHHOT0)
Oananca

https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/okislitelno-
vosstanovitelnye-reaktcii-6984764

35
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38

DIEKTPOIN3 PACTBOPOB
U PacIlIaBOB BELLECTB

Pemenue 3agau
Pa3IMYHBIX TUIIOB:
OKHUCIIUTEIHLHO
BOCCTAHOBUTEIILHEIC
peakuuu

Pemenue 3agau
Pa3IMYHBIX TUIIOB:
3EKTPOJIN3 U TUAPOIU3

Cucrematuzanus u
000011eHE 3HAHUH 10
TeMe "XUMHYECKHUE
peaxkuun"

https://resh.edu.ru/subject/lesson/3523/start/15116
1/

39

KonTponbhas padota no
TeMe "XUMUu4YecKkue
peaxkuun"



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/

40

41

42

43

44

45

IlonoxeHre HEMETAIOB
B [lepnoanyeckou
CHCTEME XMMHYCCKUX
anemenToB Jl. .
Menneneesa u
0COOEHHOCTH CTPOCHHS
nX aTOMOB. OHU3NUECKHE
CBOICTBa HEMETAJIJIOB

AunmoTponus
HEMeTaJUIoB (Ha
puMepe KUCIOPO/Ia,
cepsl, pocdopa u
yriiepoa)

Bogopona: nonyuenue,
(buznveckue u
XMMHYECKHUE CBOMCTBA
IMaapuast

["anmorensl: HaxXOXIEHHE
B IIPUPO/IE, CIIOCOOBI
noJTydeHus1, Gu3nueckue
Y XMMHYECKHE CBOMCTBA

l'anorenoBonopoasl.
Baxneiimue
KHCIIOPOJICOAEp KALLIE
COEMHEHUS TaJIOTE€HOB
JlaGopaTtopHbie 1
IIPOMBIIIIJIEHHBIE
CMOCOOBI NOTYUYECHHUS
rajioreHoB. [I[pumenenue

https://resh.edu.ru/subject/lesson/5939/start/15132
o/

http://school-
collection.edu.ru/catalog/res/8e41777c-be83-487a-

988e-199213fel17df/?from=c7fbc906-a8f3-4833-
8f91-6d49e3ffabb0 sort=order

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/vodorod-i-vodorodnye-soedineniia-
nemetallov-7267751

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-
7269055/nemetally-viia-gruppy-7265030



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order
http://school-collection.edu.ru/catalog/res/8e41777c-be83-487a-988e-199213fe17df/?from=c7fbc906-a8f3-4833-8f91-6d49e3ffabb0%20sort=order
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/vodorod-i-vodorodnye-soedineniia-nemetallov-7267751
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/vodorod-i-vodorodnye-soedineniia-nemetallov-7267751
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/vodorod-i-vodorodnye-soedineniia-nemetallov-7267751
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/vodorod-i-vodorodnye-soedineniia-nemetallov-7267751
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030

raJOreHoB U UX
COETUHEHUN

[TpakTuyeckas pabora
Ne 4. Pemienune

46 HKCIEPUMEHTATBHBIX
3aJ1a4 I10 TeMe
«I"ajoreHn»

Kucnopon:
nabopaTopHbIE U
gﬁgibéﬁﬂlf::;;m’ https://www.va'klgss.ru/p/himiia/11—

47 klass/kharakteristika-nemetallov-
usuaccrue 1 . 7269055/nemetally-via-gruppy-7265029
XAMHUYECKHE CBOMCTBA.

O30H. [Ipumenenue
KHCJIOPOJIa U 030HA
https://resh.edu.ru/subject/lesson/5913/start/15134

48 OKCHIBI U IEPOKCH/TBI 7/

49 Pemenue 3amau
pastqHHx THUIIOB
g;ﬁ;;:f:i?;f ? https://www.ya_klsflss.ru/p/himi ja/11-

50 klass/kharakteristika-nemetallov-
TOTYHEHIA, (I)I/I3PI‘{?CKI/IG 7269055/nemetally-via-gruppy-7265029
U XUMHUYCCKHUEC CBOUCTBA
CepoBOIoporL, https://www.va_klf_iss.ru/p/himiia/ll-

51 klass/kharakteristika-nemetallov-
Cytbhub! 7269055/nemetally-via-gruppy-7265029
Kucnopoacoepaanme https://resh.edu.ru/subject/lesson/5913/start/15134

52 COCJTUHEHHUS CEPBI.

OCco0O0EHHOCTH CBOWUCTB

7/



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

CEpPHOM KHUCIIOTHI

[IpakTrueckas pabota
Ne 5. Pentenue

53 HKCIEPUMEHTATBHBIX
3aj1a4 o reme «Cepa u
eé coeJUHEHUSY
A30T: HaXOXXIEHUE B
IIPUPOJIE, CLIOCOOBI I
MOMySeHps, PUIHIECKHe https://www.yaklass.ru/p/himija/11-

54 i ’ klass/kharakteristika-nemetallov-

1 XIfMquCKHe 7269055/nemetally-va-gruppy-7265028
CBOMCTBA. AMMHUAK,
HUTPHUIBI
Kucnopoxconep-xamiue
P P https://www.yaklass.ru/p/himija/11-
COEIMHEHN a30Ta. _
55 Ocob N klass/kharakteristika-nemetallov-

€0 eHUHOCTH CBOMCTE 7269055/nemetally-va-gruppy-7265028
A30THOU KUCJIOTHI
[Ipumenenue azora u https://www.yaklass.ru/p/himija/11-

56 €ro COSTUHEHUN. klass/kharakteristika-nemetallov-
A3OTHBIE yI0OpEHMS 7269055/nemetally-va-gruppy-7265028
dochop: HaxXOXKIEHHE B
IPUPOJIE, CIIOCOOBI .
MOMySeHms, PHIHIeCKHe https://www.yaklass.ru/p/himija/11-

57 yi ’ klass/kharakteristika-nemetallov-

1 X%MHHGCKHG 7269055/nemetally-va-gruppy-7265028
cBoiicTBa. @ochusl u
bochun
Oxcuanl hocdopa,
docdio c(fne(bmgmne https://www.yaklass.ru/p/himija/11-
58 P p klass/kharakteristika-nemetallov-

kuciorel. Cou
(hochopHOIT KUCTOTHI

7269055/nemetally-va-gruppy-7265028



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028

[Tpumenenue pochopa u

https://www.yaklass.ru/p/himija/11-

59 €ro COCIMHCHU. klass/kharakteristika-nemetallov-
dochopHbie yI0OpeHHS 7269055/nemetally-va-gruppy-7265028
[TpakTuyeckas pabora
No 6 Pemenne
OKCIICPUMCHTAJIbHBIX

60
3a/1a4 1o TeMe «A30T 1
dhocdop u ux
COCIMHCHH S
Yraepoa: HaXOXKJICHHUE B
MIPUPO/IE, AITIOTPOITHBIC o
T — https://www.va'klgss.ru/p/hlml ja/ll-

61 ’ klass/kharakteristika-nemetallov-
usmieckue u . 7269055/nemetally-iva-gruppy-7265027
XUMHUYECKHUE CBOWCTBA
MIPUMCHCHHE
OOII(CC;;;FTG?(?;;((II\I/))’, https://www.va_klz?ss.ru/p/himiia/11—

62 . klass/kharakteristika-nemetallov-
YTOJBHAM KUCTOTa H € 7269055/nemetally-iva-gruppy-7265027
COJIH

63 Pemenue 3agau
Pa3JIMYHBIX TUIIOB
KpemHunii: HaxoxaeHNE -

B IPEPOZE, CIOCOBEL h'['[DSZ//WWW.Va.k|E-1SS.I’U/D/hlml|a/ll-

64 klass/kharakteristika-nemetallov-
MOTyeHuA, pu3mIecKie 7269055/nemetally-iva-gruppy-7265027
U XUMHUYCCKHNEC CBONCTBA
Oxcun kpemuus(1V), https://www.yaklass.ru/p/himija/11-

65 KpPEMHUEBAs KHCIIOTA, klass/kharakteristika-nemetallov-
CHUJIMKAThI 7269055/nemetally-iva-gruppy-7265027

66 IIpumeHeHne KpeMHuUs U https://www.yaklass.ru/p/himija/11-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027

€r0 COEIMHEHN.
CrexkJ10, €ro nojay4eHue,
BUJBI CTEKJIA

klass/kharakteristika-nemetallov-
7269055/nemetally-iva-gruppy-7265027

67

68

69

Pemenue 3agau
paSJII/IqHBIX THUIIOB

Cucrematusauus u
0000111eHYE 3HAHUHA 110
Teme "Hemeraminr"

Kontposbhas pabota mo
TeMe "Hemeraminr"

70

AHanu3 pe3yiapTaToB
KOHTPOJILHOM paboTHI,
KOPPEKIHs OIUO0K

71

[TonoxeHne MeTaJIIOB B
[Tepuonnueckoi
CUCTEME XMMHUYECKUX
3JIEMEHTOB.
Oco6EeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB

POIII
https://resh.edu.ru/subject/lesson/3493/start/15121
3/

72

O6mwme puznueckue
CBOICTBA METAJIJIOB.
[Ipumenenne MeTamion
B OBITY U TEXHHKE

73

CrnnaBbl METaJIOB.
Koppo3sus meramios

https://resh.edu.ru/subject/lesson/3479/start/15118
7/
https://resh.edu.ru/subject/lesson/4961/start/15129
3/

74

Pemrenue 3agau



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/

Pa3JINIHBIX THUIIOB

75

DIIEKTPOXUMHUYECKU I
PAL HAIPSDKEHUM
MeTauioB. O0mue
CTIOCOOBI OTYYECHUS
METaJIJIOB

76

77

78

OOw1ast xapakTepUCTHKa
MeTaiioB |A-rpymbl
[Tepuonnueckoi
CUCTEMbI XUMHYECKUX
anemeHToB. Hatpuii n
KaJIUi: MOJTy4yeHue,
(buznveckue u
XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE IIPOCTBIX
BELIECTB U UX
COECIMHEHU I

OO01mas xapakTepucThKa
MmetauioB ||A-rpymmbl
[Tepuoanueckon
CUCTEMBI XUMHUYECKHUX
2JIEMEHTOB. Maruuii u
KaJbLWW: MOJyYeHUE,
¢buznueckue u
XMMHYECKHE CBOICTBA,
IIPUMEHEHHE ITPOCTHIX
BELIECTB U UX
COCIMHEHU I

JKEcTKOCTh BOJBI U

POIII
https://resh.edu.ru/subject/lesson/5814/start/15123
9/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

CTOCO0BI €€ ycTpaHeHUs

79

80

AJIFOMUHMI: TTOJTy4YEHHE,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

AmMdoTepHbIE CBOMCTBA
OKCHJIa U THUJIPOKCH]IA
ATIOMUHUS,
TUAPOKCOKOMILIEKCHI
QATIOMUHUS, UX
MIPUMEHEHHE

81

82

83

84

Pemenue 3agau
Pa3IMYHBIX TUIIOB

[IpakTrueckas pabota
Ne 7. Pemienue
AKCIEPUMEHTAIbHBIX
3aJa4 110 TeMe
«MeTabl TITaBHBIX
TIOATPYIIT

OO01mas xapakTepucThKa
METAIJLJIOB IMOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonnueckon
CHCTEMBI XHMHUYECKHX
9JIEMEHTOB

dusznyeckue u
XUMHYECKHE CBOMCTBA
Xpoma u €ro
COCIMHCHH, X

POIII
https://resh.edu.ru/subject/lesson/5814/start/15123
9/

POIII
https://resh.edu.ru/subject/lesson/3534/start/15126
6/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

IIPUMEHEHHE

85

Baxueiinue
COCIMHEHUS] MapraHiia.

IlepmaHranar kanus, €ero

OKUCIINTCIIBHEBIC
CBOMCTBA

86

dusnyeckue u
XUMHYECKHE CBOMCTBA
JKelie3a M ero
COCIUHCHH.
[Tonyuenue u
MIPUMEHEHHUE CIIJIABOB
Kelesa

87

duznyeckue u
XUMHYECKHE CBOMCTBA
MeJH U e€ CoOeqUHCHHN,
UX IPUMEHEHUE

https://resh.edu.ru/subject/lesson/3534/start/15126

6/

88

duznyeckue u
XUMHYECKHE CBOMCTBA
IIMHKA U €ro
COEJIMHEHUH, UX
MIPUMEHEHUE.
I'mapokcokoMILIeKChI
IIMHKA

https://resh.edu.ru/subject/lesson/3534/start/15126

6/

89

[IpakTuueckas pabora
Ne 8. Pemienne
HKCHEPUMEHTATBHBIX
3ajJa4 Mo TeMe
«MeTasibl TOOOYHBIX



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

MOATPYIIID)

90

91

92

Pemrenue 3anau
Pa3IMYHBIX TUIIOB

O06001menue u
CHCTEMAaTH3alHs
M3y4E€HHOTO MaTepuaia
o Teme "MeTaimsr"

Kontposbhas pabota mo
Teme "Metamibs!"

93

AHanu3 pe3yiabTaToB
KOHTPOJILHOM paboTHI,
KOppEeKLHsI OIINO0K

94

Ponp xumMuu B
obecneueHUN
YCTOMYHMBOTO pPa3BUTHUSA
yenoBeuecTBa. [lonsaTue
0 Hay4YHBIX METOJaxX
HCCIIENOBAHUS BEIIECTB

95

HayuHnble npuHIMIIBI
OpraHu3aIu
XAMUYECKOr0
MIPOU3BO/ICTBA.
[IpombllieHHBIE
CMOCOOBI OTYYECHHUS
BaKHEUIIIX BEIISCTB

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c11/75940/?

96

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpelibl U
€ro MoCJIeICTBUSA

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c11/75942/?
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cpeacTBa. XUMUS MUIIIH.
http://school-
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumwus, 11 knace/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

- «Meronuueckoe MocoOHe UId y4uTens K 3aBEpIICHHON NpPeAMETHOW JHMHUU YYeOHHKOB
O.CT'abpuensna u gp. Xumusa 10 kmacc. Xumus 11 kmacc. YrayOneHHbI ypoBeHb» M.
[Tpocsemenue 2020 r..

-Xumust. 10 xnace. Yriyonenusiii ypoenb. (Metoauueckoe nocobue) O.C. I'abpuensH u ap.,

M., JIpoda.
- «O0mas xumMusi B TecTax, 3ajadax, ynpaxsHeHusx. 10 kmaccy. (Yuebnoe mocobue) O. C.
['abpuensn, U. I'. Octpoymos, A. I'. Beenenckasi., Hpoda.

- «Xumus. 10 xirace. YriayOJieHHbIH ypoBeHb». KOHTpOJIbHBIC U TIPOBEPOYHBIE PAOOTHI.
(Yuebnoe nocodue) O.C. T'abpuensia u qp.M.,/Ipoda.,

- «Xumuueckuii skcriepuMeHT B mkone. 10 kmace». (Yuebnoe nocodue)., O.C.I'abpuensH.,
JLI1.Batnuna., M., Uudo.

- «O0mas xumMusl B TeCTax, 3aja4ax, ynpaxxHeHusax. 11 kiacey.
(Yuebnoe nocodue) O. C. I'abpuensn, 1. I'. Octpoymos, A. I'. Beenenckas., M.,/Ipoda

- «Xumus. 11 knace. YrinyOneHHbli ypoBeHb». KOHTpoIbHBIE U TPOBEPOYHBIE paOOTHI.
(Yuebnoe nocobue) O.C. I'abpuensa u n1p.M.,/Ipoda.,

- «Mertoauueckoe mocodue A yUuTens K 3aBeplIieHHON MpeaAMeTHON

auHun yueOHukoB O.C.I'abpuensna u ap. Xumus 10 xacc. Xumus 11 knace.
VYrany6nennsiit yposeHs» M. IIpocsemenue 2020 r..

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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https://resh.edu.ru/subject/29/11/
https://www.yaklass.ru/p/himija
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