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MOSACHUTEJIBHASA 3AINIUNCKA

Pabouast mporpamMMa mo XWMUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 No 273-d3 «O06
obOpazoBanuu B Poccuiickoii deneparuuny, TpeboBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpeIHEero o011ero
oopazoarusi(POIl COO), npexacrapneHHsix B DegepaibHOM TOCyAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuu mnpemnogaBaHus
y4eOHOro mpeaMmera «XuMHUsS» B 00pa3oBaTesibHbIX OpraHuzaiusx Poccuiickoit
denepanMy, peaqu3yIONIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJIOKeHHM «CTparerun pa3BuUTHs Bocnutanus B Poccuiickoi
Oepneparuu Ha nepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIyOJEHHOTO HM3Y4YEHHUS 3aHUMAET Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peaiu3zyeMoe B yCIOBUAX Au(depeHIMPOBAHHOIO,
npoduibHOro OOy4eHHs, MpU3BaHO oOecrneunuTh O00ueo0pa3oBaTEIbHYI0 H
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO s
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs OOy4YeHHUs] B OpraHM3alusx MnpodecCHOHAIBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

B mnporpamme no XMMHM Ha3Hay€HUE IMpeAaMeTa «XUMUS» MOJIydaeT
HOJPOOHYI0O  MHTEPHPETALMI0O B  COOTBETCTBUM C  OCHOBOIIOJIAraroOUIUMHU
nosoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JI€H, COJNep KaHus,
pe3yNnbTaToB OOyuYeHHUS W TpeOOBaHUN K YPOBHIO TMOATOTOBKU BBITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIMOIHSAEMBIE MPOrpamMMoOi o
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKas, peaau3anusi KOTOopoil olecredynBaer
MOJIYYCHHE TIPENCTABICHUS O IMENsAX, COJEp)KaHWH, OOIIel CcTpareruu
00y4eHHs, BOCIUTAHUS U PA3BUTHUSI 00YyUaIOUIUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHMU3alMOHHO-TJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OTIpEJICICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TIOCIEAOBATEIHHOCTH
U3y4eHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M KauYeCTBEHHBIX €0
XapaKTEPUCTHUK; TOJAXO0I0B K (DOPMHUPOBAHUIO COAEPKATEIHLHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX IJOCTHXKEHUHM OO0ydaroumxcs B
paMKax HTOTOBOM arrecTtai B (GopMe €AMHOTO TOCYIapCTBEHHOTO
’K3aMEHa M0 XUMUHU.

[Tporpamma asis yriyOa€HHOTO N3YICHUS XUMUH:



e YCTaHABIMBAaE€T WHBAPHUAHTHOE IPEIAMETHOE COAEpPKaHWE, 00s3aTEIbHOE
JUIS W3y4eHUs B paMKax OTIEIbHBIX Npoduiei, npeaycMaTpuBaeT
pacnpelnesneHue M CTPYKTypUpPOBAaHUME €ro 1o KjiaccaMm, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JaéT NMpHUMEpPHOE pachpenereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOro
JUTSL U3yYEHHSI OTAEIbHBIX TEM;

e IMpeIaraeT MNPUMEPHYI MOCIECIOBATEIBHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHMS Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYIO MHTEPIPETALMIO LIEJICH U 3a]a4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€éHHOM ypOBHE € YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJEPKATECIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IIPOrpPaMMBI CPEIHETO oOmuiero oOpa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TAaKXXE C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JACHCTBUM  OOydYaromlerocs IO OCBOEHHUIO
COJIep KaHUs MpeaIMeTa.

[Io BceM Ha3BaHHBIM MO3ULMUAM B NPOrpaMMe IO XMMHH IPELyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOUIETro
oOpazoBaHusa. 3a TpeeiaMd YCTAaHOBJICHHOM TMporpaMMoi MO  XUMHUHU
00s3aTeNbHON (MHBAapUAHTHOM) COCTABJISIOUIEH COAEpKaHUs Y4eOHOro mpeamMera
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIIOIIEH,
KOTOpas JOJDKHA ONPENENSAThCS B COOTBETCTBUM C HAINPABIECHUEM KOHKPETHOTO
npoduiis 00yueHus.

B coorBerctBHM ¢ KoHUentryaidbHbIMH mnoJsokeHusmMu PIOC COO o
HAa3HAUYECHUU TIPEeIMETOB 0a30BOro M yriyOJEHHOIO YpPOBHEM B cHUCTEME
mudepeHupoBaHHOTO O0yUYeHHS Ha YpPOBHE CpeaHero ooOiero oOpa3oBaHMS
XUMHSI Ha YpOBHE YIIyOJEHHOrO U3y4YeHHUs HampaBieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOUMM  3TalloM  MOJYYEHUS  XMUMHYECKOTro
oOpa3oBaHHs B paMKaX MW3Y4YEHHUS CHEIHAIbHBIX E€CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUUIUIMH B By3aX M OpPraHu3alUsx CpeaHero npodeccuoHaIbHOro
oOpa3zoBanus. B 9Toil CBs3M wu3yueHHWE MpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pPACIIUpEeHHe M  yriayOJeHHe TEOpeTHUEeCKOM W
MPaKTUYECKON MOATOTOBKU OOYYalOIIMXCs, BEIOPABIIMX ONMPeaeNEHHBIN TPpOoduIb
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOIIET0 NOJyYeHHs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHU3alUsaX NpodeccHoHaIbHOro oopasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk IUIaHUPYEMBIM peE3yJIbTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIBHON MPOTPAMMBI CpPEAHETro 00Imero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTUPOBAHO TAaKXKE€ HA peIleHue 3ajad



BOCIHUTAHUSA U COLHUAIBHOTO Pa3BUTHs 00ydaromUXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUH, YMEHUN palMOHaIN3alui y4yeOHOro Tpyna u
OOOOIIEHHBIX  CMOCOOOB  JCSATENBHOCTH, HWMEIOUMX MEXIUCIUIUTMHAPHBIN,
HaANpPEAMETHBIN XapakTep.

CocTaBigoOmUMU IpeaMeTa «XUMUS» Ha YPOBHE YIUNIYOJEHHOTO H3Y4YECHMS
ABISAIOTCA  YriIyOnéHuele Kypcel — «Opranmueckas xumus» U «OOmas u
Heopranuveckas xumus». Ilpu onpeneneHuu NoaX00B K OTOOPY M CTPYKTYPHOMH
OpraHM3allMd COJEPKAHUA STHUX KypcOB B IPOrpaMMe IO XUMHUHM 32 OCHOBY
npuHAThl nojiokeHuss PI'OC COO o pazauuusax 0a3oBoro MU yriayoJEHHOTO
YpOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBy cozaepxaHus KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISIET COBOKYMHOCTh NPEAMETHBIX 3HAHUK U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucrema
3HaHUU TIOJYy4YaeT ONpPEAEIEHHOE TEOPETUUYECKOE JOIMOJIHEHUE, IO3BOJISIOLIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJNBIIMI 00BEM  (HAKTOJIOTHUYECKOIrO
Matepuana. Tak, Ha YriIyOJn€HHOM ypOBHE H3yYEHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAQUMUTEJIBHOTO YBEJIWYEHUs OO0bEMA 3HAHUH O XHUMHUYECKUX
9JIEMEHTaX M CBOWCTBAaX MX COEJAMHEHUN HA OCHOBE PACIIMPEHUS U YIiayOieHHs
IIPEICTABICHUNA O CTPOCHHMM BELIECTBA, XMMHUYECKOW CBSA3M M 3aKOHOMEPHOCTSIX
POTEKAHUS PEAKIIMiA, PACCMAaTPUBAEMBIX C TOUKH 3PEHHUSI XUMUYECKON KMHETHKH
U TepMoauHamuKku. W3yueHue mnepuoauueckoro 3akoHa U Ilepuoaunueckoii
CUCTEMbl  XHMHYECKHMX  DJJIEMEHTOB  0Oa3upyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKHUX MPEACTABICHUSAX O CTPOSHUHM aToMa. XUMHUYECKas CBA3b
OOBSICHSIETCS] C TOUKHU 3PEHHUSI DHEPIeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHny, a TakKe C TOUKH 3pEHUS MEXaHM3MOB €€ oOpazoBanus. M3ydeHue
TUMOB  peakuul  JomojHsercs  (GOpMUpOBaHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX MTPOLIECCAX M AIEKTPOIU3€E PaCIlJIaBOB U PACTBOPOB BEILIECTB.
B kxypce opraHmdeckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynemnseTcsa 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKlui.

Oco0oe 3HayeHWe HMEeT TO, YTO Ha COJEpKAHHE KYpCOB XHUMHUHU
yIIyOJIEHHOTO YPOBHS U3YUEHHUS ISl KIACCOB OMPEAesIEHHOr0 Npoduiis (TJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOINOJHEHUH K oOmiei cucreme
PEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEXHBIC TIPEAMETHI. Tak, HampumMep,
B COJCpP)KaHUM MpeIMeTa ISl KJIACCOB XMMUKO-(U3UYECKOro npoduiis 0oJbiinoe
3Ha4YeHHe OyayT MMETh AJIEMEHThl yueOHOro maTtepuaina mo obmeit xumun. [lpu
U3y4YEeHUU IMpelMeTa B JaHHOM Cclyyae akLUEHT OyJeT cleilaH Ha OOIIHOCTb
METOJIOB MO3HAHUA, OOLUTHOCTh 3aKOHOB M TEOPH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJIEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M JHEPIUM, 3aKOHBI TEPMOJIMHAMHUKHM, IJIEKTPOJIN3A, IPEIACTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpeMsa B coaepKaHMM IpeaMeTa Il KJIACCOB XWUMHKO-
Ononoruueckoro npoduist OOJNBLINI yAENbHbIM Bec OyJIeT UMETh OpraHuYecKas
xumus. B aTOM  cioyuae mpemocTaBisieTcs  BO3MOXKHOCTH Ui OoJiee
OOCTOATEIBLHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHM3allii  KIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOIST, K NPHUMEPY, TaKHUe
CTPYKTYpPHBbIE KOMIIOHEHTBI, KakK JIMOUAbI, OEJKH, YIJIEBOJbl, HYKJIECHHOBBIC
KUCJIOTHI U Apyrue. Ilpy 5TOM 3HaHUSA O COCTAaBE U CBOMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY’KAaT OCHOBOW Uil HW3YYECHUs
CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B muane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUW W3y4eHHEe mpenMera «XHUMHsD Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpEAMETaMH, BXOISIIMMU B COCTaB
peaIMETHbIX obOnacteil «EcTecTBeHHO-Hay4yHbIE NpeaMeThl», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wm3ydyenun ydeOGHOro mnpeamera «XUMHUS» Ha YriIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeaHero odiero oopasoanus (Ha 0a30BOM
YPOBHE), 337aueil NEePBOCTENEHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHKHE OCHOB
HAyKd XUMHUU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. Pemenue
TOM 3aJaud Ha YIIyOJIEHHOM YpPOBHE HW3Y4YEHHMs MpeAMeTa IPeArnosaracT
peanu3anuio Takux LeNeH, Kak:

e (opmMupoBaHMEe TpPENCTABICHUN: O MaTepUaJbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B oOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUH  MpoOsieM
HKOJIOTHYECKOM, PHEPreTUYECKON M MUILEBOW O€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJIOTUYECKU
00O0CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO U IPUPOAHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMYECKOU
COCTAaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIlECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pEaKLUl, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 OOLINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBanue y oOy4Jarommxcs OCO3HaHHOTO NOHUMAaHU
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHMM i1 OOBSCHEHUS
KJIFOUEBBIX MJIEW W TPOOJEeM COBPEMEHHOM XMMHH, JJIsi OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelIeHUs: MpoOJeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHNUS,
aHaJIKM3a U OIIEHKU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOACTBEHHOM [EATETLHOCTH YEJIOBEKa, CBS3aHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  MepepabOoTKOM
BEILECTB;

yrayOJeHue  TpeACTaBICHMA O  HAy4yHbIX  METOJax  IO3HAaHMS,
HEOOXOMUMBIX JUIsi TPUOOPETEHUS] YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBIACHEHHS] XUMHUYECKUX SIBJIICHUN, HMEIONUX MECTO B
NPUPOAE, B MPAKTUUECKOM IEATETbHOCTH U MOBCETHEBHON KU3HU.

B mnnaHe peanmuzanuu MEpPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GYHKIUN 1I€JIOCTHOW CHUCTEMBI CpPEAHEro o0IIero oOpa3oBaHUs NMPU HU3YYCHUU
npeaMera «XUMHUS» Ha  YIIyOJI€HHOM  ypoOBHE 0COOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE 1IETU U 33741, KaK:

BOCIHUTaHUE YOEXJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMpoOllecCy TBOpPUYECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HUCCIIEIOBAHUNM B XWMHUU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEW K
CAMOKOHTPOJIIO ¥ CaMOBOCHUTAHMIO  HAa  OCHOBE  YCBOCHUS
00111e4eTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHocTe oOydJarommxcs, (GOpPMHUPOBAHWE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHMIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK
YCJIOBHUIO YCHENTHON MPpo(dheCCUOHAIBHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO W MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMupoBaHWEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUYECKOHN IEeSITSIbHOCTH.

OO1ee 4ynciIo0 4acoB, MPEAYCMOTPEHHBIX ISl U3yUEHUSI XUMUU Ha yriyOJeHHOM
YpOBHE cpeqiHero oomero oopasoBanusi, coctaBiseT 264 yaca: B 10 kiacce — 132
yacoB (4 yaca B Heneno), B 11 kimacce — 132 gacoB (4 yaca B HE/IEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYEeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIVIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXKHOCTH aToma yrjiepoja. XuUMH4YecKas CBS3b B
OpraHMYECKUX COCNMHEHMSIX. THUIMbl THOpUIU3AMK aTOMHBIX OpOUTaneH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JTOHOPHO-
aKUeNnToOpHbI). TUIBl NEepeKpbIBaHHWA AaTOMHBIX OpOUTalleld, G- M T-CBS3U.
OpnunapHas, ABOWHas W TpoiHas cBsi3b. CrOocOOBI pa3phiBa CBS3EH B MOJIEKYyIax
opraHuueckux BemiecTB. IloHaTHe O CBOOOAHOM pajukane, Hykieopuiae Hu
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHut A.M. byrtaepoBa wu
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHbIE  (DOPMYIIBL.
CtpykTypHble (GOpMyNbl Pa3IMYHBIX BHUAOB: pa3BEpPHYTas, COKpamiéHHas,
ckenetHass. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (PEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o kiaccudukanuu opraHudeckux BemiectB. [loHsTue o
dbynkuuonangpHoM rpymme. ['omonorus. ['omonoruueckue psaapl. CucreMaTnyeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTAEJIBHBIX MTPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKAIMS OpraHUYecKuX peakiuid. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M WX IPEBPALICHUIL:
O3HAKOMJICHHE C O0O0pa3laMu OpraHWYeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HarpeBaHUU
(rutaBieHue, OOyIVIMBAaHUE W TOPEHHE), KOHCTPYHPOBAHUE MOJIEICH MOJICKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoanl.

Anxanpl. ['omonoruueckuii psijy akaHoB, o0mas (Gopmyiia, HOMEHKIATypa |
M30MepHs. DICKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKaHOB, SP -
ruOpuan3anusi aTOMHBIX opOuTtaned yriaepoja, o-cBsizb. Du3MUecKue CBOMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMICTBA QJIKAaHOB: PEAKUWU 3aMELICHMs, H30MEPHU3aLUH,
JErHIpUPOBAHMS, [IUKIN3alUH, IUPOJIN3a, KpeKnuHra, ropenus. Ilpencrasnenue o
MEXaHU3M€ PeaKLMii paguKaJIbHOIO 3aMEILEHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankansl. O0uas ¢popMyina, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHSI M XUMHUYECKUX CBOMCTB MaibIX (LMUKJIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTAH, IUKJIOTeKCaH) LUKI0aNKaHOB. CrOCOOBI MOMYYeHHS H
MIPUMEHEHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYN aJKCHOB, SP°-
ruopuau3anms aTOMHBIX opOuTaneil yriepona, 6- W m-cBia3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. @OU3NYECKHE CBOMCTBA aAJKEHOB.
XVWMHMUYECKHE CBOMCTBA: PEAKUHUH IPUCOECIAMHEHHMS, 3aMELICHUS B (-TOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpU3alnd KU okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOMHYIO CBA3b. CIIOCOOBI MOTYYEHUs U NPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, NU30JIUPOBAHHEIE,
KymyaupogaHnuvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUSI U XMMUUECKHUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonmumepuzanms
CONPSKEHHBIX TUeHOB. Cr1ocoObI MOTYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omosorudeckuii psij ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE MU MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKHWHOB, SP-
ruOpuan3aius aTOMHBIX opOuTanei yriepoaa. dusmyeckne CBOWCTBA AJIKUHOB.
XVWMHMUYECKME  CBOMCTBA:  pEaKkUMM  NPUCOCAUHEHUS,  JUMEpPU3alud U
TpUMEpPH3ALMH, OKHCIIeHUs. KUCTOTHBIE CBOMCTBA alIKMHOB, UMEIOIUX KOHIIEBYIO
TpOIHYIO CBsI3b. KauecTBEeHHBIE peaKiMi Ha TPOHHYIO CBA3b. CIIOCOOBI MOTyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIOpoibl (apeHsl). ['oMojoruueckuil psii apeHoB,
oOmast popMyIa, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusmyeckue cBoiicTBa apeHOB. XHUMHUYECKHE
CBOICTBa OEH30/1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pajuKaje, peakUud IPUCOEAUHEHMS, OKUCIEHHE T'OMOJIOIOB
oenzona. IlpeacraBneHue 00 OpPHEHTUPYIOIIEM JEHCTBUU 3aMECTUTENECH B
OCH30JIbHOM KOJIblIE Ha MpUMEPE aJIKWIbHBIX paJUKaIOB, KapOOKCUIIBLHOM,
TUAPOKCUIIBHOM, aMHMHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupodia. [lomumepusanus ctupona. CnocoObl MOTy4eHus U
IPUMEHEHUE APOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyrHsle HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yrosib U MIPOAYKTHI €ro nepepadoTku. CrnocoOwl nepepaboTku HeTH:



NEPEeroHKa, KPEKUHT (TEPMHUUYECKUN, KaTaJTUTHUYECKWil), PUPOPMHUHI, MHUPOIIH3.
[TpoaykTel mepepa®OTKU HEPTH, UX IPUMEHEHHUE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHME TaJOrE€HIIPOM3BOIHBIX YIJIEBOJOPOAOB. Peaknuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIly, HUTPOIPYIILy, LHAHOTPYNIY,
amuHorpynmy. JIelicTBue Ha TaJOT€HIPOM3BOAHBIE BOJHOIO M CHUPTOBOIO
pactBopa wIENoYnd. B3auMoaencTBUE IUTaION€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METaJII0O0PraHUYECKHUX COEMHEHUSAX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJHBIX YIJIEBOJAOPOIOB B OBITY, TEXHUKE U TpPHU CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NpEeBpalCHUIL:
u3ydeHue (pU3HUYECKUX CBOWCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTD), KAUE€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KIJIAacCOB (0OeciiBeUrMBaHUE OpPOMHOW WITH
WOJHOW BOJBI, pAacTBOpa IEpMAaHTaHaTa Kajus, B3aUMOJCHCTBHE AalleTHJIEHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHApYKECHHE
yriaepoja W BOJOpOAa B OPraHMYECKHX BEIIECTBaX, IOJIYYEHUE OTUIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KoiekuusmMu «Hedtb» m «Yrompy», ¢
oOpasllaMM TUIaCTMacC, KaydyyKOB U PpE3UHBI, MOJCIUPOBAHUE MOJEKYII
YTJEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucnopoaconep:xamnue oprannyeckue coeinHeHHs.

[IpenenbHble OAHOATOMHBIE COUPTHL. CTpoeHue MOJEKyl (Ha HIpuMepe
METaHOJIa W JTaHona). ['oMosorumdeckuit psn, obmias Qopmyna, H30MepwHs,
HOMEHKJIaTypa u  kiaccuukanus. Du3HMYECKHe CBOWCTBA  MPEJCIbHBIX
OJTHOATOMHBIX CHUPTOB. BOJOpomHbBIE CBA3M MEXAYy MOJIEKYJaMU CIHPTOB.
XUMHUECKHE CBOMCTBA: pEaKIMM 3aMEIEHUs, JeruapaTaluu, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPraHMYECKUMH  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MOMy4YeHHS U TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH (PUBHUECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATUJIIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMM KHUCIOTaMH, KayeCTBEHHAas pEeakIMsi Ha MHOIO0ATOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakUuid HYKJICO(PHUIBHOIO 3aMelleHHS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOMy4YEHUS M NPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHUE THAPOKCOIPYIIbl U
O0enzonbHOTO sAapa. Pusnueckue cpoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHoda. TokcHuyHOCTh (eHoa.
Crioco06s!I osryueHust U npuMeHenue gpenona. @enonpopMaibaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHNS — albIETH Il U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['oMoOJOrn4Yeckue psibl albIern0B U KETOHOB, oOuias
dopMyna, uzomepuss M HOMEHKJIaTypa. du3nyeckue CBOWCTBAa albAECTUIOB U
KETOHOB. XUMHYECKHME  CBOICTBAa  aIbJErMJAOB W  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE allbIETU0B, KAUECTBEHHbIE PEAKIIUN Ha AJIbJETH/IbI.
Crioco0b! OJTyyeHUsl ¥ MPUMEHEHHUE aJIbAECTUAO0B U KETOHOB.

OHOOCHOBHBIE PE/IENIbHBIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOECHHUS
MOJIEKYJI KapOOHOBBIX KucaoT. M3omepus n HoMeHkiatypa. dusndeckue cBoicTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KApOOHOBBIX KHCIOT. BOaopoaHbIE CBSI3HM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWCTRA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTHEM YIJIEBOJOPOIAHOIO paJMKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHON KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHOrooopasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIOT, THIAPOKCUKAPOOHOBBIX KHUCHIOT. lIpencraBurenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH068as KUCIOThl. CrIocoObl OMYyUYEHUs! M IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['omonornueckuii psan, obuias ¢opmyna, U30Mepus U
HOMeHKJIaTypa. dusnyeckne U XUMHUYECKUE CBOWCTBA: TUAPOJIM3 B KHUCIOH H
HIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, puanveckre 1 XUMHUUECKHE CBOMCTBA )KMPOB: THAPOIIU3 B
KHUCIION U 11esoyHon cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIIMX OCTATKH
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

OO1as xapakTepucTka yrieBonoB. Kinaccudukanus yriaeBonoB (MOHO-, 1H-
U rnonucaxapuibsl). MoHOcaxapubl: TJIOKO3a, (pyKTo3a, rajiakrTo3a, pubosa,
ne3okcupr6o3a. dusnveckue CBOICTBA U HaxoxaeHue B npupojae. dorocunres.
XUMHUYECKHE CBOMCTBA TTIFOKO3bI: PEAKIIUHU C YYaCTHEM CIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJIOYHOKHCIOE OpoxeHue. [IpuMeHeHue TrioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxaposa, MajabTO3a U
JakTo3a. BoccTaHaBnMBarolre U HEBOCCTaHABIMBAOLIME aucaxapubl. [ uaponns
nucaxapunoB. Haxoxenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTeH W neuttono3a. CTpoeHre MakpoMOJIEKYyd Kpaxmasa, T[JIMKOT€Ha W
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmala M LEJUIIONIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KAaYECTBEHHAs pEakUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJTydeHHe 3PupoB 1emntono3sl. [lonsrue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK).



OKCIIEpUMEHTAJIbHBIE METOIbl HW3YUYEHHsI BEIIECTB M HUX MPEBPAIICHUIL:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJAE, B3aUMOJCHCTBHUE 3TAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATHJIIOBOTO CIHMPTAa AUXPOMATOM Kajivs (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTUIbl (C THIAPOKCUIOM
muammuacepeOpa(l) u  tumpokcumom  menu(ll)), peaknms rawnepwHa
ruapokcuiom Meau(ll), xumuyeckne cBoWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ ruiapokcuaoM meau(ll), BzammoneiicTeue
Kpaxmaja C MOJIOM, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenomwl», «KapooHoBbIe KUCIOTHI. ClI0KHBIE YPUPHD».

A30TcCoep:kale OPraHnyeckre coeIuHeHnsl.

AMWHBI — OpraHUYecKHe MPOU3BOAHBIE aMMHaka. Kimaccudukaiuss aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIePBUYHBbIC, BTOPHUYHBICE M TPETUYHBIE.
Crtpoenue moliekys, obmas GopmMmysa, u3oMepusi, HOMEHKIaTypa U (U3HICCKUE
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHHUS.

AHUJIMH — TMPEACTaBUTEIbL aMHHOB apoMaTrudyeckoro psana. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmInHa. OCOOEHHOCTH
XUMHUYECKUX CBOUCTB aHwinHa. KadecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl
MOJYyYeHUs] M TpUMEHeHHe anudaThyeckux amMuHOB. [lonyudeHuwe aHuIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepus. OTaenbHbIe NpeJACTaBUTETN O
AaMUHOKHMCJIOT. TJIMIMH, ajaHuH. @Dusnyeckue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(OTEpHBIX  OPTraHUYECKUX
COCIMHEHUN, peakius TMOJMKOHJEHCAluK, OoOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 U TUAPOJIU3 NENTUIOB.

benku kak mnpupojHbie TonauMepbl. [lepBuyHasi, BTOpUYHAas M TpPETUUYHAA
CTpYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: TUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJbI H3yYCHHS BEIIECTB M HX MpeBpallcHUM:
pacTBOpeHHE OEIKOB B BOJE, JIeHATypalus OETKOB IMPH HArpeBaHWHU, IIBETHBIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxaniue OpraHUYECKHUe COCIUHECHHUSY U «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BrbicokoMoJ1eKyJIAPHBbIE COeINHEHNS.

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPU3AIUU, CPEIHSS MOJICKYIIsIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIWHECHUNA —
MTOJIMMEPHU3AIIHS ¥ TIOJTUKOHACHCAITHS.

[Tomumepubie wmatepuanbl. [lmacTmaccel  (TMTOMMATHIICH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPUA, MOJHUCTUPOJ, TOJUMETUIMETAKpUIAT, IOJIMKapOOHATHI,
noJiMdTUIeCHTepeTanar). Y THin3alus 1 nepepadoTka miacTuka.

DnacTomepsl: HaTypaJbHBII Kay4yK, CUHTETHYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPOTPEHOBBIN, H30TIPEHOBBIN) U CUIIMKOHBI. Pe3una.

BosnokHna: HaTypanbHbie (XJIOMOK, MEPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonmumepbl CHEIUAIBHOTO Ha3HAYCHUS (TeduioH, KEBJIap,
AIIEKTPOTIPOBOIAIINE MTOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEPUMEHTAIbHBIC METOJbl HM3YYCHHS BEIISCTB M WX IMPEBPAIICHHIA:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAJIbHBIX 3adady mno Teme «Pacro3HaBanue
IUTACTMACC M BOJIOKOH.

Pacuérable 3agaumn.

Haxoxnenne MoOJeKysipHOH (GOpPMYJIBI OPTaHWYECKOTO COCIUHEHUS TI0
MacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJICKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COeAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, o0bEMY) MPOAYKTOB
peaKkU¥ W/WIM HWCXOMHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POpMYyIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYCHHSI, ONpPENeNICHUE JIONM BBIXOJIa MPOJYKTa PEAKIMH OT TEOPETHUECKH
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanmsi MeXIIPEIMETHBIX CBS3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TIOHATHM, TPHHATBIX B OTIEIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYIHBIH (DAaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalW3, CHHTE3, KiaccUpUKalus, HAOIIOJACHHe, H3MEPEHUE,
AKCIIEPUMEHT, MOJIeITh, MOJICTTUPOBAHHE.

@dusuka: Marepus, aroM, DJJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIa,
DHEPreTHYECKUN YpOBEHb, BEIIECTBO, TelO0, OOBEM, arperartHoe COCTOSHHE
BEIECTBA, (DU3WYECKHUE BEIWYUHBI, CIUHUIIBI W3MEPEHHUS, CKOPOCThb, DHEPIHs,
Macca.

buonorus: kimerka, opraHusM, OJKOCHUCTeMma, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M reTepOoTpOpHBIA THUMN MUTaHUS, OpPOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOMABI, XHUPBL, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHonorus: mUIIEBBIE TMPOAYKTH, OCHOBBI PAI[MOHATIBHOTO MHUTAHMUS,
MOIOIIHME CPENICTBA, MATEPUAITBI U3 CKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMUH.

AtoM. CocTaB aTOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHHU H
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanusi XuMu4ecKux 371eMeHTOB (S-, P-,
d-, f-amemenTtsl). PacmpeneneHue dIIEKTPOHOB IO ATOMHBIM — OpPOMTAIISIM.
DNEeKTpPOHHbIC KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(PUTYpAIIMd HMOHOB.
DIEeKTPOOTPUIATEIBLHOCTb.

[lepunonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. Menneneera. CBa3b NMEPUOIUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPHUEH  CTPOCHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynmam W MOepHoJaM. 3HAYECHHE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YeCcKasi CBsI3b. BUIBI XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJauHa cBs3U. [1oJIIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIEHTHOM CBs3u. KpatHeie cBs3u. BojopoaHass CBs3b.
MexMoneKysspHble B3aUMOIEHCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEpPE COCAUHEHUM
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJNEKYJIApHOTO M HEMOJIEKYJSIPHOTO  CTpPOCHUA.  THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunuble pactBophl. IpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPALlMM PAcTBOPOB:
MaccoBasi J0Jis BEUIECTBA B PACTBOPE, MOJIAPHAS KOHLEHTpauus. HaceleHHble
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Krnaccuduxkaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHUS OTJICTbHBIX MPEACTaBUTENICH HEOPTAHMYECKUX BEILIECTB.

Knaccudukanuss XuMHUUeCKHX peakluii B HEOPTaHUYECKON U OpraHHMYecKOin
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBpAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxuMUYECKHE YpaBHEHUS.

CKOpOCTh XMMHYECKOW pEaKIiy, €€ 3aBUCUMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peaki. KaTtanus u katanu3aTopsl.

OOpatuMble U HEOOpAaTUMbIE peakIMu. XuMuyeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHS. DaKTOphI, BIUSIOMIME HA IOJOKEHHE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, NABJICHUE U KOHIIEHTPALIMK BEIIECTB, yUYaCTBYIOIIUX B
peakuuu. [Tpunuun Jle lartense.

Onektponutuyueckas aucconuanusi. CWIbHbIE U CJA0ble DJIEKTPOJIMTHI.
Crenenp auccoumannu. Cpena BOOHBIX pPacTBOPOB: KHUCIOTHAs, HEWTpalibHAs,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
Okucnurenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHMUS.
Baxnelmme OKHCIMTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEeKTpOHHOro OanaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbI H3yUYEHHS BEIIECTB M HX MpEeBpallcHUM:
pa3lioKEHHWE TMEPOKCUIAa BOJAOPOJa B NPUCYTCTBUM KaTalIM3aTropa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIIMii HOHHOTO 0OMEHA, OTpe/IeICHIE
Cpeabl pacTBOPOB C IMOMOIIBID HHIWKATOPOB, HM3YYEHHUE BIMAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHMHMUYECKOW pEaKIUM U TMOJOKEHUE XUMHUYECKOTrO
PaBHOBECHSI.

Heopranuuyeckas xumusi.

[Tonoxenne HemeraiwuioB B llepmoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenpeneeBa u 0COOEHHOCTH CTPOCHUSI UX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, gusnyueckne W XUMUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTalUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBa. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpojE, CIOCOOBI MOMy4YeHHs, (PU3HUECKUE U
XAMHUYECKUE CBOMCTBA. | aJlIoreHOBOAOPOAbI. BaxkHeuIe KUCIOpOACOAEPKAIINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJjoreHoB U X COCIMHEHHUM.



Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHUS
kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHE KHUCIOpOJaa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxpaenwe B mnpupoje, CHOcoObl TMOJydeHHUs, (punyeckue u
xuMuueckue cBoictBa. CepoBomopon, cyiabduabl. Oxcun cepoi(1V), okcun
cepol(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COeqUMHEHU .

A3zor. Haxoxnenue B TMpuUpoae, CHOCOObI MONy4YeHHS, (PU3UUECKHE WU
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCUIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3ora
Y €r0 COeIMHEHHUI. A30THBIE YIOOpEHUSI.

®ocdop. Haxoxaenue B mpupoje, CrnocoObl MONydeHUs, (Pu3nueckue u
xummudeckue cpoiictBa. dochuner u dochun. Oxcuabl docdopa, dochopnas
kuciota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yA0OpeHus.

VYraepon, HaxoXJIeHHWE B Ipupoje. AJUIOTPOIHBIE MOJIUDUKALINUH.
dusznyeckue W XUMHUYECKHME CBOWCTBA MPOCTBIX BEHIECTB, OOPA30BAHHBIX
yraepogoMm. Okcun yriuepoaa(ll), oxcun yranepona(lV), yronbHas kuciota u e€
coJii. AKTUBUPOBAHHBIN Yyroiyib, ancopOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEMIECTB, 0OPA30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHN.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOMydeHUs, (PU3NYecKue u
xumudeckue cporictBa. Oxcupn kpemuusa(lV), kpeMHHeBask KHCIIOTAa, CHJIMKATHI
[IpuMeHeHue KpeMHUs U ero coeanHeHnil. CTeKs0, ero noJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetaioB B [leprnoIMUeCcKO CUCTEME XUMUUYECKUX JIEMEHTOB.
OcCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O000JI0OYEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTa/uioB B OBITY W TEXHUKE.
CruiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUNA PsAJl  HampspDKeHu MeTtawioB.  OOmme  crocoObl
NOJTyYeHUS METaJIJIOB: TUAPOMETAILTYPT U, MUPOMETATTYPIus,
anekTpoMerautyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

O6mass xapakrepuctuka MeTamwioB |A-rpynmner [lepuonnueckold cHUCTEMBI
XUMHUYECKUX DJJeMeHToB. Harpuit u kamumii: mnonydeHue, ¢GU3MYECKHE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

OOmas xapakrepuctuka MetamwioB |IA-rpynmsr [lepuonnyeckoil cucteMsl
XUMUYECKUX JJIEMEHTOB. Marnmii W KaJdblUid: TOJydeHHe, (PU3NYECKHe U
XMMHUYECKUE CBOMCTBAa, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COCIAMHEHUH.
JKEcTroCcTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.



AnroMuHUiL: noiydyeHue, Gu3ndeckue 1 XMMHYECKUe CBOMCTBA, TPUMEHEHNE
IPOCTOrO BEIIECTBA U €ro coeauHeHWil. AMQOTepHbIE CBOWMCTBa OKCHUAA H
TUAPOKCHJIA ATFOMUHUSA, THAPOKCOKOMITJIEKCHI AITFOMUHUS.

OO6miass XapakTepuCTHKa MeTauioB To0ouHbIX mnoarpynmn  (b-rpymm)
[lepronyeckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel u auxpomarthl, HX
OKHUCJIUTEINIbHbIE CBOMCTBA. [loydueHne u mpuMeHeHue Xxpoma.

duznyeckue M XUMHUYECKHME CBOWCTBA MapraHila U €ro COEJIMHEHH.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranna(lV), wmapranna(VI) u
mapranua(Vll). Ilepmanranat kanusi, €ro OKUCIMTENIbHBIE CBOICTBA.

®duznyecknue U XMMUYECKHUE CBOMCTBA Keje3a M ero coeauHeHuid. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xenesa
Y €r0 CIUIaBOB.

Ou3nyYecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonyuenue u
NPUMEHEHUE MEAH U €€ COETUHEHUI.

[MuHk: monydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBAa. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[pumenenne
UHKA U €r0 COeIUHEHUH.

DKCNEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBPAllCHHIA:
u3yueHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, (pocdopa, keneza, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIEKIMH «MeTramuibl W CIUIaBbl», B3aHMOJCHCTBHE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB € BOJIOM (BO3MOXXKHO MCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKeJie3a C pacTBOpamMu KHUCIOT H
1IeJI04eil, KaYeCTBEHHbIE PEaKlid Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOAA
U KAaTHOHbl METAJUIOB, B3aUMOJICUCTBUE THJIPOKCUIOB AIIOMUHHUS U LHMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEN, pEeIIEHNE SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMam
«["anorens», «Cepa u e€ coeaMHEHUsA», «A30T U (HOocPop U MX COCAUHEHUSN,
«Mertaibl TJIaBHBIX NOATPYNI», «MeTamibl HOOOYHBIX MOATPYIID.

XUMUA 4 KU3Hb.

Ponb xumMuu B 00ecrieyeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAy4YHbIX METOJaxX II0O3HAaHWA M METOAOJOTMU HAYYHOTO HCCIIEIOBAHMUS.
Hay4Hble NpUHIUITEI OpraHUu3alid XUMHYECKOT0 IPOU3BOACTBA. [IpoMBIIIIIEHHbIE
CHOCOOBI MOTYYEHUS! BaXKHEHIINX BEIECTB (HAa MpUMepe MPOU3BOACTBA aMMHaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbIlIeHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl MU €ro IMOCIEICTBHS.
Posib xumuu B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBmiia
MCITIOJIb30BAHUS JICKAPCTBEHHBIX MTpenaparoB. Poib XMMHUK B pa3BUTHUU MEAUIIMHBI.



XuMUS MUK OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe J0OaBKHU. Poib XuMuu B
o0ecrieueHnH MHIEeBOI 0€30MacHOCTH.

Kocmernueckne u mnapdroMepHeie cpeactBa. beitoBas xumus. Ilpasuna
0€30M1acHOr0 MCIOJIb30BaHUs IPErnapaToB OBITOBOM XUMUU B IOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MAaTepUaibl (LEMEHT,
OeTOH).

XuMUs B CENbCKOM X03s1iicTBe. OpraHn4eckiue 1 MUHEpaJIbHbIE y100pEHUs.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHualbl, KPacKH, CTEKJIO, KEpaMHUKA.
Martepuaisl 11 3neKTpoHUKU. HanoTexHooruu.

Pacuérnsle 3anaun.

PacuéTpl: Macchl BeniecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYacCTBYIOIIMX B PEAKIMM BEILECTB,
Mmaccel (00bEMa, KOJMMYECTBa BEIECTBA) MPOAYKTOB pEaKLUH, €CIU OJIHO U3
BEILIECTB HMMEET IMpUMeCH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MHPOAYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacCTBOpa C OINPEIEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MAacCCOBOM [JOIM W MOJSPHOM
KOHLIEHTpAalMi BEUIECTBA B PACTBOPE, JOJM BBIXOJA IPOAYKTA PEAKIUU OT
TEOPETUYECKHU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpEeAMETHBIX CBA3€H MpU  HW3YyYeHUH oOmed
HEOpraHn4ecko XxuMuM B 11 Kiacce ocyIliecTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUN, IPUHATHIX B OTIEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'O [IUKJIA.

OO11Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3A,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KJacCu(UKalus, NepruoIuYHOCTb, HAOII0IEHNUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOJEIb, MOJIEIUPOBAHHUE.

®dusrka: Marepusi, MUKPOMHUpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, paIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPT€TUUECKUI YPOBEHbD,
BEILIECTBO, TeJlO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBa, HJICAJIbHBIN Ta3,
(bu3nYecKue BEIMYHUHbI, €IMHULIBI U3BMEPEHHUs, CKOPOCTb, SHEPTHUS, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIr3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKH, KUPbI, YTIEBObI, HYKICUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTAaeMbI€, TOILIUBO,
peCypChl.

TexHOoIorus: XUMHUYECKasl MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepUAJIbl, CEIbCKOXO3IUCTBEHHOE IIPOU3BOJCTBO, NHUIIEBAS MPOMBILIIEHHOCTD,
(dapmaneBTHUECKAs IIPOMBIIUIEHHOCTD, IIPOU3BOJACTBO KOCMETHYECKHX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUAIOB, JSJICKTPOHHAA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOTPAMMEBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIEJCHBI CIEIYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHMCKON TPaXKIAHCKOW HIESHTUIHOCTH, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOONPEAECIECHUIO; HATMYNE MOTUBALIMU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TIpaBWJIAMHM W HOpPMamMHu TIOBEJCHUS; HalM4He
MPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH 1I€JIM U CTPOUTH
JKU3HCHHBIE TIJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS MPEAMETa «XHUMHUSD» OTPAKAIOT
c(OpPMHPOBAHHOCTH OIbITA TO3HABATEIBLHON M TMPAKTHYECKOW JEeATEIbHOCTH
0Oy4JaroIMXcs B MPOIECCE peau3aiy 00pa30BaTeIbHON AESTEIHHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS MPEAMETa «XHUMUSD» OTPAKAIOT
c(hOpPMUPOBAHHOCTH OIbITA I[IO3HABATEILHOM W MPAKTUYECKOW JEATCIbHOCTH
oOy4Jaronmxcss B MPOIIECCe peaan3alud 00pa3oBaTEbHON JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHMS 00YUYaIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

NPEACTABICHUS. O COLMAIbHBIX HOPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUIN B KOJJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3IaHUU
y4€OHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W TMO3HABATEJbHBIX 3aJ1ay, BHIIIOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIHM3E PA3TUYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IECHHOCTHOTO OTHOUIEHWSI K MCTOPUYECKOMY H HAYYHOMY HACIEIUI0
OTE€YECTBCHHON XMMUM;

YBOXEHUSI K TPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U TPAKTHIECKOTO
MIPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOrO, YTO JAaHHBICE HAyKH €CThb pPe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



MHTEpeCa M [03HABAaTEIbHBIX MOTHBOB B IOJYYEHHMHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OILICHHMBATh CUTYal[H, CBS3aHHBIEC C XUMUYECKUMHU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popMupoBaHKs KYJIbTYPHI 310POBbS:

NOHMMaHUs LEHHOCTEH 3J0pOBOro U 0Oe30macHOro obOpas3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3HMUYECKOMY H
NICUXUYECKOMY 3]I0POBbIO;

coOJIIO/ICHUST TIpaBWJI OE€30MacHOr0 OOpalleHus C BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEJCHHS B CUTYalUsIX, YTPOKAIOIINX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHUS MOCJEACTBUNA M HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOdseHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCJIEI0BaTEIbCKON
NEeATEeIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYTUX  BHJAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PpEIICHWUM MPAKTHUECKUX 3a]ad
COI[MAIbHOM HANPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTepeca K MPaKTHYECKOMY M3YUYEHHIO MPOQPECCHM pa3iIuyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TPYAa U pe3ysibTaTaM TPYAOBON JAESTEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHAMBUIYAIBbHONH TPaeKTOPHUU
oOpa3oBanus, Oyaymieit mpodeccuu u peanuzanuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 3K0JI0TrN4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU IIEIE€CO00PA3HOTO0 OTHOUICHHMS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMSI )KU3HU Ha 3eMJI€;

NOHMMaHHUs TJ00aJbHOrO XapakTepa SKOJIOTHMYECKUX MpoOJeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHOM CPENBL;



OCO3HAHMS HEOOXOAMMOCTH UCIIOJIb30BAHUS JIOCTHKCHUN XUMUU IS
pELICHUS] BOPOCOB PALMOHAIIBHOTO MTPUPOAOTIOIB30BAHHS;

AKTUBHOTO HEMPHATHS JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolleh
MPUPOJIHON Ccpefie, YMEHUsI MPOTHO3MPOBATH HEOIArONpHUATHBIC SKOJIOTHYCCKUE
MOCIIECICTBUA NPEANPUHUMAEMBIX JCUCTBUM U IPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHHS, YKOJOTHYECKOU KYJIbTYPBHI,
OIbITa JESATETbHOCTH JKOJIOTUYECKOMN HAaNpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAThCS MMM B TO3HABATEJIbHON, KOMMYHUKATUBHOM M COILIMAJIbHOU
MpPaKTHKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO TPOTHUBOCTOATH HJICOJOTHH
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUsl CHeUUu(PUKA XUMHUM Kak HAyKH, OCO3HaHHMS €€ pOJu B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIO0CTHOTO
MpeACTaBICHUs] 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOIEM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMHUU [UJII  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHUCTUYECKOM HAINpaBICHHOCTH M BAXHOW pOJA B
CO3/JaHUM HOBOW 0a3bl MaTepUATBHOW KyJNbTYpbl, B PEHICHUH TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJIOTO YJieHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIh30BATh
MOJIy4yaeMble 3HAHUS ISl aHATIU3a U OOBSICHEHHUS SIBICHUW OKPYKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (AKTOB M HUMEIOIIUXCS JAHHBIX C IEJNbI0 TOJTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCMOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsIX;

MHTEpPECa K MO3HAHUIO, UCCIIEIOBATEILCKOMN AEATEIILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XHUMHHU B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paznuvHbIX chepax mpodeccrnoHaIbHOMI
JIESITEIbHOCTH.



METAIIPEJIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHMSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpelHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUuxcs
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa’KaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpAa W CHEMuUKYy METOIO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepusi, BEIIEeCTBO, SHEPIHsl, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHUE, SKCIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEeUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CIOCOOHOCTD oOyuaromuxcst UCIIOJIb30BaTh OCBOEHHbBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAJbHbIE Y4YEOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHMKATHUBHBIMH W  PETYJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOoruvYecKme aeicTBUsi:

caMOCTOSITeIbHO  (OpPMYJIMPOBaTH M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl ACATECIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHHUS:
BBIJICISITh XapaKTEepPHbIC MPU3HAKU TMOHSITHUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KiIacCH(HKAIMM BEIIESCTB U
XAMUYECKUX PEAKIINM;

yCTaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBS3M MEXAYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHHUS (MHAYKTUBHbBIC, NE€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI 1 3aKITIOUCHHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIMEHTa, XHMH4YecKas ¢GopMmysa, YpaBHEHHE XHUMHYECKOU



peakuuu — MpH PElICHUU Y4eOHBIX IMO3HABATENIbHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHSATh Ha3BaHHBIE MOJIEJIbHBIE MPEACTABICHUS JJI BBISBICHUS XapaKTEPHbIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMHUYECKUX PEAKLIHN.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE e CTBHUA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XMUMHYECKUX
pEeaKUnii;

(bopMyIUpOBATh LEIH U 3314 UCCIIEIOBAHUS, HCIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyJIMpPOBaHHBIE BOIMPOCH B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEJBHOTO IIJIJAHUPOBAHUS M IPOBEACHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATH 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHUS TNPAKTUYECKUX 3a7ady, MPUMEHEHUIO PAa3THUHbIX
METOJIOB [TO3HAHHS.

3) pabora ¢ undpopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HMHGPoOpMaluu (HAy4yHO-
NOMyJIsSIpHasl JUTepaTypa XMMHYECKOTO COJIEp)KaHus, CIpPaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3npoBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (Hopm
MpPEICTaBIICHNUA, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpOBATH 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wmHbOpPMAIIUKM, HEOOXOAUMON JIJIS BBINOJHECHHS YYEOHBIX 3aJad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIb30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpaTh  ONTHUMaNIbHYIO  (opMy  mpeacTaBieHUs
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIBI, PUCYHKH U JPYTHE);

UCIIONBb30BaTh HAy4yHBIA A3BIK B KayeCTBE CpEACTBA IMpH padore ¢
XUMUYECKON uHpOpMaIeil: TpPUMEHSATh MeXIpeaMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (JOpMYJibl, aOOpEBUATYpPHI, HOMEHKIATYPY;

HCIIOJBb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBepPCcAIbHbIE YUeOHbIe 1eliCTBUA:



3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY>KI[21€MOI>1 TCMBI B XOAC AraJiora 1/
AUCKYCCHH, BBICKA3bIBATH UICH, (I)OpMy.HI/IPOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIBHO BBIITOJIHCHUSA HpCI[J'IO)KGHHOfI 3agadu,

BBICTYNIaTh C Mpe3eHTalMell pe3yJbTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, pealn3alid y4eOHOro MpoeKTa, U (HopMyJIupoBaTh BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X0J1e 00CYXJIeHUsI © 0OMEHA MHEHUSIMU.

PeryasiTuBHbIe YHHBepCcaJbHbIE Y4eOHbIE NeiCTBUS:

CaMOCTOSATEIHLHO TUUIAHUPOBATh M OCYIIECTBISTH CBOKO ITO3HABATEILHYIO
JeATEIBLHOCTh, OMpenensis e€ Iend W 3adadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaracMblii  aJITOPUTM JCUCTBUNA TIPH
BBITIOJTHEHWHW Y4YeOHBIX M HCCIEIOBAaTEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM MOJYyYEHUsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb JEATEIbHOCTA HA OCHOBE CaMOaHajiu3a W
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHHS MPOTPaAMMBbI IO XMMHUU Ha YIITYyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKJIIOYAIOT CIEU(UUESCKUE
JU1s1 yueOHOro npeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
10 OCBOCHUIO, MHTEPIPETAIIMU U MPeoOpa3oBaHUIO 3HAHUM, BUIBI JESITCIBHOCTH
MO TMOJYYEHHUIO HOBOI'O 3HAHUS U MPUMEHEHHUIO 3HAHWI B PA3IMYHBIX YYEOHBIX
CUTYyalUsIX, & TAK)KE B PEATbHBIX )KU3HCHHBIX CUTYalUsX, CBA3AHHBIX C XUMHEH. B
porpaMMe 10 XHUMHUU TNPEAMETHBIE PE3YyJbTaThl MPEACTABICHBI 1O TroAam
W3yYCHUA.

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XuUMHUS»
OTpaXkaror:

c(hOpMHUPOBAHHOCThH TPEACTABICHHUI: O MECTe W 3HAYEHWW OPTaHWYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAyK M €€ PoJid B OOECIEUCHUH YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMUECKOM, SJHEPTETUUECKON U



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHUKOB SHEPTHUH, B obecrnieyeHun pPaLMOHAJIBHOIO
MPUPOOIIOIH30BaHNS, B (OPMUPOBAHUU MHUPOBO33PEHUS W OOIMIEH KyJIbTYpHI
4yeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO Y IPUPOJHOM CPELIE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpAass  BKIIFOYACT:
OCHOBOIIOJIArarOIIMe MOHATHS — XUMHYECKHUM AJIEMEHT, aTOM, SJIPO U AJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbBIE OpOWTAM, OCHOBHOEC M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alUs AaTOMHBIX OpOWTaNe, HOH, MOJEKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCJIEHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEpOAHBINA CKeNeT, PyHKIIMOHAIbHAS
rpymnmna, pajaukan, CTPYKTypHble Gopmyibl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHass U NPOCTPAHCTBEHHas (TreoMeTpHuyecKas,
ONTHUYECKAs), HM30MEpPbl, TOMOJOTHYECKUU PN, TOMOJOTH, YTIIEBOJAOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopusi CTPOEHUS OpPTraHUYECKUX
BemiecTB A. M. byTnepoBa, 3aK0OH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
W TpeBpalieHUs] DSHEPIHMH TPH XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHWH, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUSI TPUYMHHOCTH U CHUCTEMHOCTH XUMUUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TePMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYMI aTOMOB
B MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIid d3dexTrl, opueHtantsl | u Il pona);
(aKTOJOTMYECKHE CBEACHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0Oe30macHOM
WCIIOJIB30BaHUN BaKHEHIIIUX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOM
NEATETbHOCTH  YEJOBEeKa, OOIMX  HAyYHBIX  MPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA IPUMEPE MPOU3BOICTBA METAHOJIA, TIePepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTepHbIC MPU3HAKU TOHSITHUH,
YCTaHABIIMBATh MX B3aUMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA TPU
OIIMCAHUU COCTAaBA, CTPOEHUS U CBOWCTB OPTaHUYECKUX COCIUHEHUM;

chOpMHUPOBAHHOCTH YMEHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS] MOJEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJI OPraHUuYECKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKUHMM U PaCKpPbIBATh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUMKA  IOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIWid, pPEeaKkuuid HOHHOTO OOMEeHa MyTEéM
COCTABJICHHUS MX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIIMBATh MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy W CTPOCHHUIO K ONpeNeIEHHOMY
KJIacCy/Tpynne COeAVMHEHWH, JaBaTh WM Ha3BaHUS 1O CHCTEeMaTHYE€CKOU
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAIBHBIC HA3BaHUS IJISI OTICITHHBIX
MPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUIIEPHUH,
ATWICHIJIMKONb, (eHos, (QopManbAerul, aleTalbAeTui, AaleTOH, MYypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CT€APUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWJIWH, JUBUHWJI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOpPMHPOBAHHOCTh yMEHHS OMPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpPraHMYECKUX COCMHEHUAX (KOBAJIGHTHAss M WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

cOpPMHPOBAHHOCTh yMEHHUS TIPUMEHSATH IIOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEJICTABUTENIECH pPAa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, aJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMAaTHYCCKUX YTJICBOJOPOJOB, CIHUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, JKUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, AMHHOKHUCIJIOT, O€JKOB, YrjieBOAOB (MOHO-, AW- W TOJIMCAXapHJIOB),
WUTIOCTPUPOBATh ~ T'E€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHHUSIMHU
COOTBETCTBYIOIIUX XHMHYECKHX PEAKIUHA C WCHOJb30BAHHEM CTPYKTYPHBIX
hopmyu;

chOpMHPOBAHHOCTh YMEHHS TOJITBEPXkKJaTh Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3aHMHOT'O BIIUSIHUASI aTOMOB
U TPy aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Coipbs (He(dThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro MepepaboTKu W
MPaKTUYECKOE MPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUHN, MOJCIMPOBAHNN, SKCIIEPHUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICJIMTETILHON JEATEIPHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3aLIMI0, BBISIBIICHUE NMPUUYUHHO-CIICICTBEHHBIX CBS3€U — IS U3YyUCHUS
CBOMCTB BELIECTB U XUMHUUYECKHUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUYECKUX 3HAHHUM C
MOHATUSAMHU U TPEJACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepHaJbHOTO €JIWHCTBA MHDA,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUU Jig OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmylilaM ¥ ypaBHEHUSIM XUMUYECKUX PEAKIIUA C MCIOJIb30BaHHEM (DU3NUECKUX
BelIMuMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIACHUID XUMHUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MIPOJIYKTaM CTOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHAIM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJOTMYECKONW  Oe30MacHOCTH  MOCJIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTA 4YeJIOBEKa, CBA3AHHOM C TmepepaboTKoi
BEIIECTB, UCMOJIb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIIEHUN
po0JieM B CUTYyaITUsX, CBI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHHO IUIAHUPOBATH W IMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W H3Y4YeHUE CBONCTB OPraHUYECKUX
BEIIECTB, KAYECTBCHHBIC PEAKIIMU YTIIEBOAOPOJIOB pA3JIUYHBIX KIACCOB U
KUCJIOPOJICOJICPKALINX OPraHUYECKUX BEIIECTB, PELICHUE DKCIEPUMEHTAJIbHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOICHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BEHIECTBAMU U JIA0OPATOPHBIM OO0OPYJAOBAHHEM,
dbopmMynupoBaTh 1Eb UCCIAEAOBAHUS, NPEACTaBIATh B pa3luyHON (popme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHUIA:

COOJTI0/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKarOUIEH
MIPUPOTHOM CPEelbl U JOCTUKEHUS €€ YCTOMYNBOTO PA3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JEWCTBHS Ha JKUBBIC OPraHU3MbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokazarens [1/IK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYILECTBISATh II€JCHANPABICHHBIA TTOUCK
XUMUYECKON MHGOPMAITH B PA3TUYHBIX UCTOYHUKAX (HaydHAs! M y4eOHO-HAyJHAS
JaUTepaTypa, CpecTBa MaccoBoi MHGpopmaiuu, HTepHeT u Ipyrue), KpUTUYECKU
aHANMM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, epepadaTeiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XAMUSD) OTPAXkKaKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSX W TMO3HABAEMOCTH SIBICHUN MPUPOABI, O MECTE U 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ poJiM B OOECIEYCHUH YCTONYHBOTO
pa3BUTHS, B PEHICHUU NPOOJEM 3KOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpUaNIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEUYEHUH PAIlMOHAIILHOTO MPUPOAOINOJIL30BaHMS, B
dbopMHpOBaHUM MHPOBO33pEHUS] W OOIIEH KyJIbTypbl 4YeEJIOBEKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOTI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU

cpere;
BJIQJICHHE  CHCTEMOW  XWMHYSCKHX  3HAHWHA, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATHS — XWMHUYECKHH DJJIEMEHT, aroM, SJIpo aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIC OpOHMTAIN, OCHOBHOE 1
BO30YXXJIEHHOE COCTOSIHUSI aToMa, THOpUAM3alus aTOMHBIX OpOuTaned, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPUUATEIBHOCTh, CTEINEHb OKHCJICHUS,
XUMHUYECKasi CBsI3b (KOBaJIGHTHAsi, MOHHAs, MeETa/NInYecKasi, BOJOPOJIHAsA),
KpUCTAJIMYECKAasl pEIIETKA, XHUMHUYECKas pEeakius, pacTBOp, DJIJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AJIEKTPOJUTHYECKAS JUCCOLMALNS, CTENEHb JAUCCOLUAIUU,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEIIOBOM 3P dEKT
XUMHUUYECKOHN peaKkuu, CKOPOCTh XUMUYECKON pEeaKlni, XUMUYECKOE PABHOBECHE;
TEOpPUM U 3aKOHBI (TEOPHs DIEKTPOJUTUYECKOW TUCCOIMAIINH, TEPUOTMUCCKHIM
3akoH /[.11. MenneneeBa, 3aKOH COXpaHEHHSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEXKallie B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJIEHUW,  COBPEMEHHBIE
MPEJICTABJICHUS] O CTPOEHHWM BEIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX;, TIPEJACTaBICHUS O MEXaHU3MaxX XUMHUUYECKUX
peakiuid, TEPMOJMHAMHUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMUYECKOM pPAaBHOBECHH, PACTBOpaX MU AUCHEPCHBIX CHUCTEMaXx;
(bakToJIOTHYECKHUE CBEACHHS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U O€30MacHOM
WCIIOJIb30BaHUN BaXKHEUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JEATCIBHOCTH  YEJIOBEKA, OOIMX  HAYYHBIX  IPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, WCIIOJIb30BAaTh COOTBETCTBYIOUIUE MOHSTUS MPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JJIs
cocTaBleHHs] (OpMyJT BEHIECTB M  YPaBHEHMA XUMHYECKHX PEaKIuii,
cucremarndyeckyro HomeHknarypy (IlUPAC) u TpuBnansHble Ha3BaHUs OTACIbHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHUS OINPENEIATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHMS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX, BUJ XHUMHYECKOW CBSI3U (KOBaJE€HTHa,
VWOHHAs, METAJUIMYEeCKas, BOJAOPOJAHAsA), THUN KPUCTAUIMYECKONM PEIIETKH
KOHKPETHOTO BELIECTBA;

C(pOPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHUMOCTb CBOMCTB BEILIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAJUIMYECKOM pPEIIETKH, OOMEHHBIH MU
JIOHOPHO-AaKLENTOPHBIN MEXAHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  YMEHMIl:  KJacCU(UUHUPOBATH:  HEOPTraHUYECKUE
BELIECTBA 110 UX COCTAaBY, XUMUUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrollux BELIECTB, TEINIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTajiu3aTopa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOUPATh OCHOBAHUSA U KPUTEPUHU ISl KJIACCHU(PUKALINH
U3Yy4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHIL;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
. MenneneeBa 1 I€MOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMHUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€pPBOIO—YETBEPTOrO NEPHOIOB
[Tepuomnueckor  cucremsl .M.  MengeneeBa,  UCHOJb3yd  IOHSTHS
«IHEPTreTHYECKHE YPOBHM», «IHEPTETHUYECKHE IMOIYypPOBHU», «S-, P-, O-aTOMHbIE
opOuTaNN», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSHHS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M X
coequHeHMM no mnepuojgam U rpynnam Ilepuommueckor cucremsr . H.
MenzeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX JICKTPOHHBIX 000JIOYECK;

chOpMHPOBAHHOCTh YMEHHUW: XapakTepu3oBaTh (OMHUCHIBaTh) 0OIIKE
XMMHYECKHME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATH
CYIIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXKIY HEOPraHWYECKMMHU BEIIECTBAMM C
MOMOILBIO YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHUSI PACKpbhIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
TUX PEAKUUH; peaKklUil MOHHOTO OOMEHa IyTEM COCTaBJIEHUS HMX IMOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPAaBHEHUM;  PpEaKUUM  TUAPOIM3a;  PEaKLHN
KOMITJIEKCO0Opa3oBanHus (Ha MpUMepe TUIPOKCOKOMIUICKCOB ITUHKA U ATFOMUHUS );



chOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUU C YyU4E€TOM HX DPHEPreTUUECKUX XapaKTePUCTHK, XapakTep
U3MEHEHUSI CKOPOCTM XHUMHYECKOM peakIMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpuniun Jle [llarense);

chOPMHPOBAHHOCThL yMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHAKa,
oOlrye HayyHble MPUHLUINBI XUMHYECKUX TMPOU3BOJICTB; LIEIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHHUS PUCK-TI0Jb34;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUNW O MeETOAaX Hay4dHOTO
MO3HAHUSL SBJICHUW MpPUPOABI — HAOMIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B MPUPOJIE,
MPAKTUYECKOMN JAEATEILHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MMOHUMAHUSI MAaTEPUATBHOTO €TUHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHUS MPOBOJUTH PACUYETHI: € MCIOJIB30BAaHUEM
MOHSATUM «MAcCOBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLICHTPALIUSY;
MaccChl BEIIECTBA WM 00BbEMA Ta3a MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
win 00bEMY OJHOTO W3 YYaCTBYIONIUMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3¢ dexTa
pEeaKIuy; 3HAYECHHUS] BOJOPOJHOTO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYeH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEMa, KOJIHWYECTBA BEIIECTBA)
MPOJAYyKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
onpeneIéHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEMISCTBA MIIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOJAYKTa PEaKINH, OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIBHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  DKCHNEPUMEHT  (IMPOBEJCHHME  peaKUud  HOHHOIO  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTABa HEOPTAaHMYECKUX BEILIECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI0 WHIUKATOPOB, HW3YYCHHE BIUSHUS
pa3IMUHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  pEakiuu, pelnieHue
OKCIEPUMEHTABHBIX 3aJad 1o TeMaMm «Mertamiey u  «Hemetaiby) c
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMHU U J1a00OPaTOPHBIM
obopynoBanueM, (HOpPMYyIUpOBaTh II€Ib HMCCIEIOBAaHUSA, TMPEACTaBIAThH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OICHUBATH WX
JIOCTOBEPHOCT;



chOpMHPOBAHHOCTh YMEHHI: COOIOATh TIPaBUIa MOJb30BAHUS XUMUIECKON
nocyJ0M M 1abopaTopHBIM OOOpYAOBaHHWEM, OOpalleHHWs] C BEMIECTBAMU B
COOTBETCTBHHM C WHCTPYKIHSMHU TIO BBHITIOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbS, OKPYKAKOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA YKUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci nokazarens [T/IK;

c(OPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIATH II€JCHANPABICHHbBIA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoil nHPopmanuu, IHTepHET U Apyrue), KpUTHIECKU
aHaJIM3UPOBATh XUMUUYECKYIO0 UHpOpMaIUIo, iepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)

Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcnbl

Paszgea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
Ennnas xojuieknusa
U (POBBIX
00pa3oBaTeIbHBIX

pecypcoB. http://school-
collection.edu.ru/

"DJIeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypce "JloMaiHue
3ananus. CpenHee

[Ipeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHHUS OPraHMYECKUX coeAuHeHu A. M. 18 1 1

oO1ee oOpazoBaHue.
byrneposa

Xumug", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemenue".
Tpenaxép «O06mako
3HaHu». Xumus. 10
kaacc, OOO
«Duzukon JIadc»

Hroro o pasneny 18

Pa3nen 2. YraeBoaopoabt



http://school-collection.edu.ru/
http://school-collection.edu.ru/

2.1

2.2

HpenenLHHe YrJIeBOAOPOAbl — AJIKAHBI,
OHMKIOAJIKaHbI

HenpenenbHble yriieBogOPOIbl: aJKEHBI,
aJIKa/IMEHbI, aJTKUHBI

15

Ennnasg xojuieknusa
i poBbHIX
00pa3oBaTeIbHBIX

pecypcos. http://school-
collection.edu.ru/

"DNeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "lomaiinue
3amanus. CpenHee
obmee oOpazoBaHueE.
Xumua", 10 - 11
knacc, AO

H3naTenscTBO
"IIpoceemienue".
Tpenaxép «Obmako
3HaHui Y. Xumud. 10
knacc, OOO
«Dusukon JIad»
Ennnas xojuieknusa
UG POBBIX
00pa3oBaTeNbHbIX

pecypcos. http://school-
collection.edu.ru/

"DNEeKTPOHHBIN
00pa3oBaTeNbHBIH

pecypc "JloMaminue
3ananus. CpenHee
obmiee oOpa3oBaHUeE.
Xumug", 10 - 11
knacc, AO



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

2.3

2.4

Apomartnyeckue yriieBoAOPO bl (ApEHBbI)

[TpuponHbIe HCTOYHUKY YTIIEBOIOPOJOB M UX
nepepaboTka

H3naTenscTBO
"I[IpocBemienue".
Tpenaxép «Ob6mako
3HaHuiy. Xumusd. 10
knacc, OOO
«Duzukon JIadc»

Ennnas xomtekuus
(G poBBIX
00pa3oBaTeNbHBIX
pecypcoB. http://school-
collection.edu.ru/
"DNEeKTPOHHBIN

00pa3oBaTeNbHBIH
pecypc "JlomaiHue
3amanusi. CpenHee
obmiee obpazoBaHue.
Xumug", 10 - 11
knacc, AO
N3narenscTBO
"IIpocBemenue".
Tpenaxép «O0mako
3HaHui». Xumus. 10
kaacc, OOO
«®PuzuxoH Jlad»

Ennnasg xojuieknusa
U POBBIX
00pa3oBaTeIbHBIX

pecypcos. http://school-
collection.edu.ru/

"DNEeKTPOHHBIN



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00pa3oBaTeNbHBIHI
pecypc "lomaiinue
3amanus. CpenHee
obmiee obpazoBaHHeE.
Xumua", 10 - 11
knacc, AO
H3paTenscTBO
"IIpoceemienue".
Tpenaxép «O06mako
3HaHui»y. Xumug. 10
knacc, OO0
«Dusukon JIad»

2.5

["asioreHnpor3BOAHBIE YTIIEBOJOPOAOB

Ennnas xojuieknus

U (POBBIX
00pa3oBaTeNbHbIX
pecypcos. http://school-
collection.edu.ru/
"DIIeKTPOHHBIN

00pazoBaTeNbHbBIN
pecypc "lomaiHue
3ananus. CpenHee
obmree oOpazoBaHue.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"[IpocBemienue".
Tpenaxép «O0mako
3HaHui». Xumus. 10
kaacc, OOO
«Duznkon JIadc»



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pazneny

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coen

43

HHEHUSA

3.1

3.2

Crnuptsl. ®enon

KapOonusbHble COeTUHEHUS: allbETU/IbI U
keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC
a¢upsl. XKupbl

14

25

Ennnasg xoimieknus
U POBBIX
00pazoBaTebHBIX

pecypcos. http://school-
collection.edu.ru/

"DIIeKTPOHHBIN

oOpasoBarebHbBIN
pecypc "JloMaiHue
3amanus. CpenHee
oOrmiee obpazoBaHue.
Xumua", 10 - 11
knacc, AO
H3naTenscTBO
"IIpocemienue".
Tpenaxép «O06mako
3HaHui». Xumud. 10
knacc, OOO
«Dusukon J1ad»
Ennnas xojuieknusa
UG POBBIX
00pa3oBaTeIbHBIX

pecypcos. http://school-
collection.edu.ru/

"DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc "JlomamiHue
3ananus. Cpennee



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.3 VrireBoasl

10

obmiee obpazoBaHue.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"I[IpocBenienue".
Tpenaxép «O06mako
3HaHuiy. Xumus. 10
kaacc, OOO
«DusukoH Jlad»

Enunas komnekuus

U (POBBIX
00pa3oBaTEeIbHBIX
pecypcos. http://school-
collection.edu.ru/
"DNeKTPOHHBIN

00pa3oBaTeNbHBIH
pecypce "Jlomamraue
3amanus. Cpennee
ob1iee oOpa3oBaHueE.
Xumua", 10 - 11
knacc, AO
WN3narenscTBO
"[Ipocsemienue".
Tpenaxép «O0mako
3HaHu». Xumus. 10
knacc, OOO
«Dusukon Jladb»

Hroro no pasgeny

49

Pasznea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust



http://school-collection.edu.ru/
http://school-collection.edu.ru/

4.1

AMUHEBL. AMUHOKHUCIIOTHL. benku

Hroro no pazneny

Paspnen S. BeicokomoJieKy I pHbIE COeUHEHNUSA

5.1

BricokoMonekysipHble COSIMHEHUS

15

15

Ennnasg xojuieknusa
i poBbHIX
o0pa3oBaTeIbHbIX

pecypcos. http://school-
collection.edu.ru/

"DNeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc "lomaiinue
3amanus. CpenHee
oO1mee oOpa3oBaHHeE.
Xumua", 10 - 11
knacc, AO

H3naTenscTBO
"IIpoceemienue".
Tpenaxép «Obmako
3HaHui Y. Xumud. 10
knacc, OOO
«Dusukon JIad»

Ennnas xojuieknusa
UG POBBIX
00pa3oBaTeIbHBIX

pecypcos. http://school-
collection.edu.ru/

"DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc "JlomamiHue
3ananus. Cpennee



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pasaciny

obmiee oOpazoBaHue.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"I[IpocBenienue".
Tpenaxép «O06mako
3HaHuiy. Xumus. 10
kaacc, OOO
«DusukoH Jlad»

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

132




11 KIIACC

Ne i/

Pa3zpmea 1.

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Teopeanecmle OCHOBbI XHMHUH

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchI

11

1.2

1.3

Ctpoenue atoma. Ilepuoguueckuii 3aKoH
u [lepronuueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

Ctpoenue BemiecTBa. MHOrooOpasue
BEILIECTB

XHUMHUYECKHE pCaknuuu

13 1

17 1

30 1

Enunas xomnexnusa
U (POBBIX
00paszoBaTebHBIX

pecypcos. http://school-
collection.edu.ru/

Enunas konnekuus
(G poBBIX
00pazoBaTeNbHBIX
pecypcos. http://school-
collection.edu.ru/
"ONEeKTPOHHBIN

00pa3oBaTenbHbBINA pecypc
"JlomamrHue 3a1aHus.
Cpennee oOiee
oOpa3zoBanue. Xumusa'", 10 -
11 xnacc,
AOMH3pate"lIpocBenienue".
Tpenaxép «O6mako
3HaHui». Xumud. 10 kiacc,
000 «Duzuxon JIad»

Enunast komnexius
U (POBBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00pa3oBaTeNbHBIX
pecypcos. http://school-
collection.edu.ru/
"INEeKTPOHHBIN

00pa30BaTeNbHBIN pecypc
"JlomalHue 3agaHusl.
Cpennee obmee
obpazopanue. Xumus'", 10 -
11 xmacc, AO
N3nareancTBO
"ITpocBenienue".
Tpenaxép «O6mako
3HaHui»y. Xumus. 11 kiacc,
000 «Du3ukoH Jlad»

Hroro no pasaceiny

Pa3nen 2. Heoprannuyeckasi Xumust

60

2.1

HewmeTtamnsl

35

Enunas komnexkuus

i poBbIX
00pazoBaTeNbHBIX
pecypcos. http://school-
collection.edu.ru/
"INEeKTPOHHBIH

o0pazoBaTenbHbBIN pecypc
"JlomarHue 3agaHusl.
Cpennee oOee
obpasoBanue. Xumus", 10 -
11 knacc, AO
N3narenscTBO
"ITpocBenienue".



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Tpenaxép «O6mako
3HaHui»y. Xumusd. 11 kiacc,
000 «Duznkon JIadb»

2.2

Meramibsl

29

Enunas komnexuusa

U (POBBIX
00pa3oBaTeNbHBIX
pecypcos. http://school-
collection.edu.ru/
"INEeKTPOHHBIH

00pa3oBaTeNbHBINA pecypc
"JlomalHue 3agaHusl.
Cpennee obiee
obpazoBanue. Xumusa", 10 -
11 xmacc, AO
N3nareancTBO
"ITpocBenienue".
Tpenaxép «O0nako
3HaHuiy. Xumus. 11 kiace,
000 «DPuznkon JIadb»

Hroro no pasgeny

Pa3zgen 3. XuMus 1 :KU3HL

64

3.1

Metonnl TO3HAaHUSI B XUMUU. XUMUSI U
JKU3Hb

Enunas xomnexmus
(G poBbIX
00pazoBaTeNbHBIX

pecypcos. http://school-
collection.edu.ru/

"INEeKTPOHHBIH

00pasoBaTenbHBIN pecypc
"JlomalHue 3aJaHusl.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pasaciny

Cpennee obiee
obpazopanue. Xumus'", 10 -
11 xnacc, AO
N3narenscTBO
"[IpocBemienue".
Tpenaxép «O6mako
3HaHui»y. Xumus. 11 kiacc,
000 «DPuzuxon JIabd»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

132




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

Hpe,Z[MCT H 3HA4YCHUC OpraHquCKOﬁ
XUMUHU, IPCACTABJIICHUC O MHOFOO6paSI/II/I
OpraHU4YCCKHUX COGI[I/IHCHI/Iﬁ

Enunas xomtekuus
U (POBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru/

BHGKTpOHHOG CTPOCHUEC aTOMA
er]epO,Z[a.BaJICHTHBIe BO3MOXXHOCTH aTOMa

Ennna xomnekmus
U (POBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru/

XuMHUecKas CBSI3b B OPraHUYECKUX
coequHeHUsIX. Mexannusm 006pa3oBaHus U
pa3pbiBa XUMUYECKOU CBA3U

Enunas xoyuiekms
U (ppoBbHIX
00pa3oBaTeNbHBIX
pecypcoB

http://school-
collection.edu.ru/

Teopus cTpoeHHS OPraHUIECKUX
COETUHEHUN

http://school-
collection.edu.ru/

Teopus cTpoeHHs OpraHMYEeCKUX
coennHennit A.M.bytneposa

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CtpykTypHast U30oMepus

http://school-
collection.edu.ru/

[IpocTpancTBeHHas U30MEpUS

OnekTpoHHBIE 3P HEKTH B MOJICKYJIax
OpPTraHUYECKUX COCTUHCHUS

OCHOBHBIE KJIACCHI OpPraHU4YCCKUX
COGHHHGHHﬁ. TOMOJIOTHYCCKUC PAABI

http://school-
collection.edu.ru/

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3ukoH
J1a6»

http://school-
collection.edu.ru/

10

OCHOBHBIE KJIACCHI OpraHu4Y€CKUux
COGHHHGHHﬁ. TOMOJIOTHYCCKUC PAABI

Tpenaxép
«O0mako 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3nKoH
JIaby»

11

HOMCHKJ'IaTypa OpraHu4€CKUux COE€TMHEHUI

Tpenaxép
«O0maKko 3HAHUIY.
Xummus. 10 knace,
000 «®Pu3nkoH
JIaby»

12

HOMCHKJ'IaTypa OpraHn4CeCKux COCIMHEHUI

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3nkoH
JIaby»

13

Kinaccudukanms peakiuii B opraHu4ecKoi
XUMHH

http://school-
collection.edu.ru/

14

OKHCIUTETEHO-BOCCTAHOBUTEIBLHBIE

http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

peaKuruy B OpraHM4eCKON XUMHUU

collection.edu.ru/

15

16

17

18

19

20

[TpakTrueckas padota Nel "M3rorosnenue

MoO/IeJieil OpPraHuYeCKUX BelecTB"

O6o0maroiiee MOBTOPECHHE

O6o061maroniee MOBTOPEHUE

Konrtponsnas padora Nel

AKaHBI: TOMOJIOTUYECKUM pAA, 06111351
(bOpMy.Ha, HOMCHKIJIaTypa U U30MCpH,
QJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYIJI

du3znyueckre U XUMHUUYECKHE CBOMCTBA
aJIKaHOB

http://school-
collection.edu.ru/

Tpenaxép
«O0aKo 3HaAHUIY.
Xwumus. 10 knacc,
000 «®Pu3nKoH
J1a6»

Tpenaxép
«O0aKo 3HAHUI.
Xwumus. 10 knacc,
000 «®Pu3nKoH
J1a6»

Tpenaxép
«O01aKo 3HAHUIY.
Xumus. 10 knacc,
000 «®Pus3nKoH
JIaby»

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

21

dusznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

Tpenaxép
«O0mako 3HaAHUHY.
Xumus. 10 xnacc,
000 «®Pu3nkoH
JIaby»



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Haxoxnenne ankanoB B npupojie. Crioco0sl

http://school-

22 )
MOJYYEeHUS U IPUMEHEHUE aJIKaHOB collection.edu.ru/
http://school-
I 5 o collection.edu.ru/
WKJIOAJIKaHbI: 001Ias (hopMya N
s PMYy. % Tpenaxép
HOMEHKJIaTypa M U30MEpHsI, 0COOCHHOCTH .
23 P Py, . «O0aKo 3HAHUI».
CTPOCHHUS U XUMHUYECKUX CBONCTB, CIIOCOOBI
Xumus. 10 xnacc,
MOJyYEHHS U IPUMEHCHUE
yd p 000 «Pu3ukoH
JIab»
Tpenaxé
[uknoankansl: oomast popmyna, P P .
5 «O0maKko 3HaHHIY.
HOMGCHKJIATypa U H30MEPHs, 0COOCHHOCTH
24 P pHs, _ Xumus. 10 knace,
CTPOCHHUS U XUMHUYECKUX CBOMCTB, CIIOCOOBI
000 «®Pu3nKoH
MOJyYCHHS U IPUMCHCHHUE
i p JIab»
.. http://school-
Pemenne pacuéTHbIX 3a7a4 Ha ;
. collection.edu.ru/
omnpeaeIeHuEe MOJICKYIIPHOU (POPMYIIbI .
pel yAp (bopuy Tpenaxép
OPraHUYECKOro BEIIECTBA IT0 MAaCCOBBIM N
25 P B «O0aKo 3HAHUIY.
OJIIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €0
A c ’ 5 H6 m Xumus. 10 knace,
coctaB. CucremMaru3anus 1 0000IICHHE
. B B 000 «®Pu3nkoH
3HAHUH 10 TEME
JIaby»
Pemenne pacuéTHpIX 3a7a4 Ha .
i & Tpenaxép
omnpeAeIeHuE MOJICKYIIPHOU (POPMYJIbI .
P YAp pMy «O0aKo 3HAHUIY.
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
26 Xumus. 10 knacc,
JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIUX B €ro
000 «®u3nkoH
coctas. Cucremarnsanusg 1 0000IIeHNE
. JIa0»
3HAHHUH 110 TEME
97 AJIKEHBI: TOMOJIOTUYECKHH psil, 001as http://school-

(popMyna, HOMCHKIJIATypa, 3JICKTPOHHOC U

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas U HUC-TpaHC-U30MEpUs
AJIKCHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

Tpenaxép
«O0aKo 3HaAHUIY.
Xumus. 10 xnacc,
000 «®Pu3nKoH
JIaby»

http://school-

28 )
ankeHoB. [TpaBuno MapkoBHHKOBa collection.edu.ru/
Tpenaxép
. «O061aKo 3HaAHUID.
duznyeckue U XMMHUYECKHE CBOMCTBA

29 Xumus. 10 kmacce,
ankeHoB. [IpaBuino MapkoBHHKOBa

000 «Du3ukoH
Jlab».

30 CriocoObl MOTy4eHUs1 U IPUMEHEHUE http://school-
AJIKCHOB collection.edu.ru/
ITpakTuyeckas padora Ne 1 o teme

31 "I http://school-

OJIy4EHUE ITUJIEHA U U3YUYEHHUE ETO ;
. v j i collection.edu.ru/
CBOICTB
Tpenaxép
Pemenue pacy€THbIxX 3a1a4 Ha «O06maKko 3HAHUID.
32 OIpeJIeIeHUe MOJIEKYJIIPHON (OPMYIIBI Xumus. 10 knacce,
OPraHHYECKOI0 BEIIECTBA 000 «Du3ukoH
JIab».
Tpenaxép
AnKagueHsl: CONPSKEHHBIE, «O06mako 3HaHUI.

33 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE. Xumus. 10 knace,

Oco0eHHOCTH DIIEKTPOHHOTO CTPOCHHS 000 «Du3ukoH
Jlab»
34 XHMMHUYECKUE CBOUCTBA CONPSHKEHHBIX Tpenaxép

IUEHOB

«O01aKo 3HAHUIY.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Xumus. 10 knacc,
000 «DPu3ukoH
JIa0»

35

CriocoObI mosTy4yeHHs 1 IPUMEHEHNE
aJIKaINECHOB

Tpenaxép
«O0aK0 3HAHUI.
Xumust. 10 knacc,
000 «®Pu3nKoH
JIaby»

36

AJIKMHBI: TOMOJIOTHUECKHUH psiji, 0011as
¢bopmyra, HOMEHKIIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢busnueckue cBoicTBa

Tpenaxép
«O0mako 3HAHUIY.
Xumust. 10 knacc,
000 «®Pu3nKoH
JIaby»

37

XUMHUYECKHE CBOMCTBA aJIKUHOB

Tpenaxép
«O01aKo 3HaHHIY.
Xumust. 10 knacc,
000 «®Pu3nkoH
JIaby»

38

KauecTBeHHbIE peakiiy Ha TPOMHYIO CBSI3b

Tpenaxép
«O0maKko 3HAHUIY.
Xumus. 10 knace,
000 «®Pus3nKoH
JIaby»

39

CriocoObl MoTyueHus: ¥ MpUMEHEeHHe
AJIKUHOB

Tpenaxép
«O0mako 3HAHUHY.
Xumus. 10 xnacc,
000 «®Pu3nkoH
JIaby»

40

Pemenue 3agad: pacu€rsl 0 ypaBHEHHIO

Tpenaxép




XMMHYECKON peaKIuu

«O01aKo 3HaAHUIY.
Xwumus. 10 knacc,
000 «Pu3ukoH
JIab»

Cucremarusanys 1 00001IeHUE 3HAHUM 10

Tpenaxép
«O0I1ako 3HaHUNY.

41 Xumus. 10 knace,
reme 000 «Du3nkoH
JIa6»
ApeHbl: TOMOJIOTHYECKUH psJl, 0011as Tpenaxép
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U «O0nako 3HAHUI».
42 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT Xumus. 10 xnacce,
OeH30I1a ¥ ToJIyou1a, UX (pU3UUecKue 000 «Pu3ukoH
CBOICTBa JIa6»
Tpenaxép
. «O01aKo 3HAaHHI Y.
43 XUMHUYECKHE CBOMCTBA aPEHOB: PEAKIIUU X, 10 xorace,
SaMetermet 000 «Du3ukoH
Jla6»
44 XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU http://school-
3aMeIICHUS collection.edu.ru/
Tpenaxép
. «0O01aK0 3HaHUI.
Oc00EHHOCTH XUMHUYECKUX CBOWCTB
45 Xumus. 10 xnacc,
cripona 000 «Du3nkoH
Jlab»
Pemenue pacu€THpIxX 3a1a4 Ha Tpenaxép
46 ompeielIeHUE MOJIEKYISIPHON (OPMYITBI «O0nako 3HaAHUI».

OpPraHn4€CKoOro BEIICCTBA

Xumus. 10 xnacc,



http://school-collection.edu.ru/
http://school-collection.edu.ru/

000 «DPu3ukoH
JIa0»

CriocoObl osTy4eHHs ¥ IPUMEHEHUE

Tpenaxép
«O0I1ako 3HaHUNY.

47 Xumus. 10 knace,
apeHoB 000 «®Pu3nkoH
JIaby»
Tpenaxép
«O01aKo 3HaHHIY.
48 I'eHeTnyeckas CBS3b MEKAY PA3IMIHBIMU Xims, 10 orace,
KJIACCaMH¥ YTJICBOJIOPOIOB 000 «DUAHKOH
JIaby»
Tpenaxép
Pacuérbl o ypaBHEHUSAM XUMUYECKUX «O061aKo 3HAHUID.
49 peaknuii. Cuctemaru3anms 1 00001meHue Xumus. 10 xnace,
3HAHWI 110 TEME 000 «®Pus3ukoH
JIaby»
Tpenaxép
. «0O01aK0 3HaHUI.
50 [Tpupoansriii ra3. [lomyTHeie HEPTSIHBIC Xuwms. 10 kace,
rasHl 000 «Pu3uKoH
JIaby»
Tpenaxép
. «O01aK0 3HaHUI.
51 KameHnHsI#1 yrois U IpoyKThI €T0 Xons, 10 xorace,
nepepabork 000 «Dus3nKoH
JIaby»
59 Hedts 1 ciocoOw1 €€ nepepaboTKu. Tpenaxép

[IpumeHeHne MpoayKTOB MepepadboTKu

«O01aK0 3HAHUI.




HepTH

Xumus. 10 knacc,
000 «DPu3ukoH
JIa0»

Hedtb u ciocoOb1 €€ mepepaboTKy.

http://school-

53 [TpumeHeHne TpOAYKTOB epepadoTKU collection.edu.ru/
HepTH
Tpenaxép
«O0maKo 3HAHMITY.
54 ['eneTnyeckas CBSI3b MEXKIY Pa3InYHBIMHU Xums, 10 orace,
KJIacCaMHM YTJIEBOJOPOIOB 000 «DUBHKOH
Jlab»
55 ['eneTnyeckas CBsI3b MEXKY pa3InYHBIMU http://school-
KJIacCaMU YIJIEBOAOPOJOB collection.edu.ru/
Tpenaxép
["anmoreHonpon3BOAHBIE YTIIEBOAOPOIOB: «O06maKko 3HAHUID.
56 3JIEKTPOHHOE CTPOCHUE; PEAKIINHU Xumus. 10 xnacce,
3aMELIEHUS TAIOreHa 000 «Du3ukoH
Jlab»
Tpenaxép
JleiicTBHE 1IenoYer Ha «O0maKo 3HAHUIY.
57 rajJioreHnpou3BoAHbIE. B3aumoneiicteue Xumus. 10 knacce,
IUTAJIOT€HAJIKAHOB ¢ MarHUeM U [IUHKOM 000 «DPu3uxoH
Jlab»
Tpenaxép
«O06maKko 3HAHMIY.
58 Pemienue 3a1a4 Ha BBIBOA (hOpMyT Xumus. 10 knacce,
000 «®Du3ukoH
Jlab»
59 CucremaTu3aius 1 0000IIeHNe 3HAHUH TT0 Tpenaxép
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pazneny "YrieBogopoas"

«O01aKo 3HaAHUIY.
Xwumus. 10 knacc,
000 «Pu3ukoH
JIab»

Cucremarusanys 1 00001IeHUE 3HAHUM 110

http://school-

60 pazneny "YrieBoaopoasr" collection.edu.ru/
Tpenaxép
«O06maKko 3HaAHUI.
KonTponbhas pabora no teme
61 "Vresozopomst” Xumus. 10 knace,
000 «®Pu3uKkoH
JIab»
[IpenenbHbIE OMHOATOMHBIE CIIUPTHI: Tpenaxép
TOMOJIOTHUYECKUH psiji, oO1mast popmyna, «O0naKko 3HAHU».
62 CTPOEHHUE MOJICKYII, H30MEPHS, Xumus. 10 knace,
HOMEHKJIaTypa, Kiiaccuukarus, 000 «Du3ukoH
(du3nuecKkue CBOMCTBa Jlab»
Tpenaxép
XHAMHMYECKUE CBOMCTBA IIPENEIBHBIX «ObaaK0 SHAHUI.
63 Xumus. 10 kimacce,
OJIHOATOMHBIX CIIUPTOB 000 «DUAHKOH
Jlab»
64 XHAMHYECKUE CBOMCTBA IIPENEIBHBIX http://school-
OJIHOATOMHBIX CIIUPTOB collection.edu.ru/
Tpenaxép
«O06mako 3HaAHUI.
CriocoOblI osTyyeHHs 1 IPUMEHEHUE
65 Xumus. 10 kiacce,
OJIHOATOMHBIX CIIMPTOB 000 «DUAHKOH
Jlab»
66 ITpoctbie 3¢upbl: HOMEHKIATYpa U Tpenaxép



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKUX CBOWCTB

«O01aKo 3HaAHUIY.
Xwumus. 10 knacc,
000 «Pu3ukoH
JIab»

67

MHoOroaroMHble CIIUPTHI: ATHUICHTIIUKOIb U
TJIMIEPUH, UX QU3HYECKHE U XUMHUCCKHE
CBOICTBa

Tpenaxép
«O0aK0 3HAHUI.
Xwnmus. 10 knacc,
000 «®Pu3nKoH
JIaby»

68

Crioco05b1 MOJIYYCHHU U IPUMCHCHUC
MHOI'0AaTOMHBIX CITMPTOB

Tpenaxép
«O0mako 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3nKoH
JIaby»

69

@deHoJI: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE
cBoiicTBa. TOKCHYHOCTH (peHoa

Tpenaxép
«O0ako 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pus3nKoH
JIaby»

70

XumMuyeckue cBoiicTBa (eHoa

Tpenaxép
«O0mako 3HAHUHY.
Xumus. 10 knace,
000 «®Pu3nkoH
JIaby»

71

CriocoObl osTyuyeHHs 1 IpUMEHEHNE
¢denona

Tpenaxép
«O0mako 3HaAHUHY.
Xwumus. 10 knacc,
000 «®u3nkoH
JIaby»




Pemenne 3aJa4 U ynpa)KHeHI/Iﬁ 10 TEMC

Tpenaxép
«O01aK0 3HAHUID.

72 Xumus. 10 xiacc,
CIUPTHI U (PEHOIBI 000 «DIBHKOH
Jlab»
Tpenaxép
. «O01aK0 3HaHUID.
73 Pemienue 3a1a4 u ynpaxHeHUH 110 TeMe Xons, 10 xorace,
CIUPTHI U (PEHOIIBI 000 «DU3HKOH
Jlab»
Tpenaxép
ITpakTryeckas pabora Ne 2. Pemenue «O06mako 3HaAHUI».
74 HKCHEPUMEHTAIbHBIX 3314 110 TEMe Xumus. 10 knace,
"Cruptel 1 peHonbr" 00O «Pu3nukoH
Jla6»
[IpakTuueckas padora Ne 2. Pemenue
75 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME M‘M
. | collection.edu.ru/
CrupThl U HEHOIbI
Tpenaxép
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE .
. «O01aK0 3HaHUI.
76 CTpOeHUE KapOOHUIHHOU TPYIIIIHI; X, 10 krace,
rOMOJIOTHUYECKHE psijibl, 0011as hopmyia, 000 «DUBIKOH
M30MEpHsI U HOMEHKIIATypa a6
"INEeKTPOHHBIN
o0Opa3oBaTebHBIN
- Anbaeruabl U KeTOHbI: PU3NYECKUe pecypc
CBOMCTBA; peaKLMy IPUCOEINHEHUS "JloManiHue

3ananus. CpenHee
ob1ee
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78

PCaKHI/II/I OKHUCJICHHA U KAYCCTBCHHBIC
pCaKkuuu aJIbACTUA0B U KETOHOB

oOpa3oBaHmHe.
Xumua", 10 - 11
knacc, AO
W3narenncTBO
"I[IpocBemnienue".

"ONeKTPOHHBIH
o0Opa3oBaTebHbBIN
pecypce

" JlomaniHue
3ananus. CpenHee
o01iee
oOpa3oBaHme.
Xumua", 10 - 11
kaacc, AO
3narenpcTBO
"[Ipocsemnienue".

79

80

CnocoObl MOJIYYCHHA aJIbACTUAOB U
KE€TOHOB

Pewrenue 3ana4 u ynpaxHeHUN

"IJIeKTPOHHBIN
o0pazoBaTenbHbIN
pecypc

" lomaiiaue
3ananus. Cpennee
olriee
o0Opa3oBaHHe.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"[Ipocsenienue".

Tpenaxép
«O01aK0 3HAHUI.




Xumus. 10 knacc,
000 «DPu3ukoH
JIa0»

Tpenaxép
«O0I1aKo 3HaHUY.

81 Pemenne 3ama4 u ynpaxHeHUH Xumus. 10 knacce,
000 «®Pu3ukoH
Jlab»
Tpenaxép
OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE «O061aKo 3HAHUID.
82 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS X Xumus. 10 knacce,
MOJIEKYJI 000 «Pu3ukoH
Jlab6»
Tpenaxép
«O061aKo 3HaAHUID.
W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
83 . Xumus. 10 kiacc,
KHCJIOT, UX (pu3nyecKkue CBOicTBa 000 «DU3HKOH
Jlab»
Tpenaxép
XHAMHMYECKUE CBOMCTBA IIPENEIBHBIX «Obuaxo sHaHiD.
84 5 Xumus. 10 kimacce,
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 000 «DU3HKOH
Jla6»
Tpenaxép
Oco0eHHOCTH CBOWCTB MypPaBbUHOM «O06nako 3HaAHUI .
85 KHCIOThl. MHOTOOOpa3ue kapOOHOBBIX Xumus. 10 knace,
KHUCJIOT 000 «Pu3nukoH
Jla6»
86 OcoOeHHOCTH CBOWCTB HEMPEICIbHBIX U http://school-
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apOMAaTUYECKUX KapOOHOBBIX,
IUKapOOHOBBIX KHCIOT

collection.edu.ru/

87

88

89

90

91

92

[IpencraBuTeNny BBICIIMX KapOOHOBBIX
KHUCJIOT

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

CriocoObl 1osTyyeHHsl U IPUMEHEHUE
KapOOHOBBIX KUCJIOT

CroxHble 3(upbl: TOMOJIOTUYECKUH P,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

dusnueckue U XMMUYECKHUEe CBOMCTBA
3¢upoB

Pemienue pacu€THbIX 3aJa4: IO YpaBHEHUIO
XMUMHUYECKOHN peakiuy, Ha ONpeeeHre
MOJIEKYJISIPHOM OpPMYJIIbl OpraHHYECKOT 0
BelIecTBa

http://school-
collection.edu.ru/

Tpenaxép
«O0maKo 3HAHUIY.
Xumus. 10 xnacc,
000 «Du3nkoH
J1a6»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 10 knacc,
000 «Pus3ukoH
J1a6»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3ukoH
JIaby»

Tpenaxép
«O0naKko 3HaAHUI».
Xumust. 10 knacc,
000 «Pu3uKoH
JIaby»

Tpenaxép
«O01aKo 3HAHUIY.
Xumus. 10 xnacc,
000 «Du3nkoH
JIaby»
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[TpakTrueckas padota Ne 3. Permenue

Tpenaxép
«O01aK0 3HAHUID.

93 AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe Xumus. 10 krnacce,
"Kap6onoBsie kucinotbl. CiaoxxHbie 23PUpHI" 000 «Du3nkoH
Jlab»
[TpakTuyeckas padora Ne 3. Pemenue
94 AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe m‘m
. | collection.edu.ru/
Kap6onoBsie kucnotbl. CnoxHbIE 3PUPbI
Tpenaxép
«O061aKo 3HAHUID.
XKupsr: crpoenne, pusndeckue u
95 ~ Xumus. 10 kiace,
XMMHUYECKHE CBOMCTBA (THIPOIU3) 000 «DU3HKOH
Jlab6»
Tpenaxép
OcoOeHHOCTH CBOWCTB KUPOB, «O0nako 3HAHUI».
96 COJIEpIKaIINX OCTATKH HEMPEICITbHBIX Xumus. 10 xnace,
KUPHBIX KUCI0T. JKupsl B mpupoae 00O «Pu3nukoH
Jlab»
Tpenaxép
MBpi1a Kak coJIM BBICIINX KapOOHOBBIX «O061aKko 3HaAHUID.
97 KHCIIOT, MX Morotee aercteue. Ilonsatue o Xumus. 10 kimacce,
CUHTeTHYEeCKUX Morolux cpeactBax (CMC) 000 «Du3ukoH
Jla6»
Tpenaxép
['enernueckas cBs3b yIi€BOAOPOJOB U «O01aK0 3HaHUI.
98 KHCIIOPOCOICPKAIINX OPTaHMYECKIX Xumwst. 10 xmacc,
BEILECTB 000 «Du3ukoH
Jla6»
99 PacuéTsl 10 ypaBHEHUAM XUMUYECKUX Tpenaxép
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peakuuii

«O01aKo 3HaAHUIY.
Xwumus. 10 knacc,
000 «Pu3ukoH
JIab»

100

Cucremarusanys 1 00001IeHUE 3HAHUM 10
TEME

Tpenaxép
«O0aK0 3HAHUI.
Xwnmus. 10 knacc,
000 «®Pu3nKoH
JIaby»

101

OO01mmas xapakTeprCcTHKA YTICBOIOB U
KJIacCHU(UKAIUS YTIIEBOI0B (MOHO-, IH- U
MOJIMCAXAPU/IBI)

Tpenaxép
«O0mako 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pu3nKoH
JIaby»

102

Mounocaxapupl: (pu3MYecKrue CBOMCTBA U
Hax0JIEHUE B IPUPOJIE

Tpenaxép
«O0ako 3HAHUIY.
Xwumus. 10 knacc,
000 «®Pus3nKoH
JIaby»

103

HpI/IMeHeHI/Ie T'TFOKO3HI, €€ 3HaueHUE B
KU3HCACATCIbHOCTH OpraHnu3mMa

Tpenaxép
«O0mako 3HAHUHY.
Xumus. 10 knace,
000 «®Pu3nkoH
JIaby»

104

XUMHUYECKHE CBOMCTBA TIIIOKO3EI

Tpenaxép
«O0mako 3HaAHUHY.
Xwumus. 10 knacc,
000 «®u3nkoH
JIaby»




HI/IcaXapI/II[I)IZ caxapo3a, MaJibTO3a U

Tpenaxép
«O01aK0 3HAHUID.

105 nakto3a. Haxoxaenue B mpupoe u Xumust. 10 xiacc,
MPUMEHEHUE TUCAXapUJIOB 000 «DPu3ukoH
JIaby»
Tpenaxép
[Tonucaxapuasl: CTpOCHUE MAaKPOMOJIEKYI, «O0maKo 3HAHUIY.
106 (bU3MYeCKre U XMMUYECKHUE CBONCTBA, Xumust. 10 kiacc,
IIPUMEHEHNE 000 «®Pu3ukoH
JIaby»
Tpenaxép
Pemenne pacueTHbIX 3a7a4 Ha «O0aKo 3HAHUIY.
107 OTpe/ieNICHUE JI0JIM BBIXO/a MPOIYKTa Xumus. 10 kiacce,
PEaKIuu OT TEOPETHUECKHU BOZMOKHOTO 000 «Du3nkoH
JIaby»
Tpenaxép
. «O0aKo 3HAHUIY.
CucreMaru3anus 1 0000IIeHNE 3HAHUH 110
108 Xumus. 10 knace,
pasaeiy 000 «®Pu3nkoH
JIaby»
Tpenaxép
. «O0aKo 3HAHUI.
CucreMaru3anus 1 0000IIEeHNE 3HAHUH 110
109 Xumus. 10 knace,
pasaeiy 000 «®Pu3nKoH
JIaby»
KonTponpHas pabota mo Teme Tpenanep .
«O01aKo 3HAHUIY.
110 "Kucnoponacoaepxamiue opraHu4eckue

coenuHeHus"

Xwumus. 10 knacc,
000 «Pu3ukoH




JIaG»

AMUHBIL: KJIaccu(pUKaIys, CTPOCHNE

Tpenaxép
«O0maKo 3HAHMITY.

111 MOJIEKYJI, o0m1ast hopmyia, usomepus, Xumus. 10 knacce,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBA 000 «Pu3uKkoH
JIaby»
Tpenaxép
o «O0aKo 3HaAHUIY.
XUMHAYECKHE CBOMCTBA ATH(PATHISCKUX
112 Xumust. 10 knacc,
aMHHOB
000 «Pusukon
JIaby»
Tpenaxép
«O01aKo 3HaHHIY.
AHUIVH: CTPOCHHE aHWINHA, OCOOCHHOCTH
113 . Xumust. 10 knacc,
XAMHYECKUX CBOMCTB aHUINHA
000 «Pusukon
JIaby»
Tpenaxép
C 5 «O0maKko 3HaHHIY.
IIOCOOBI MOJIYYEHNS U IIPUMEHEHNE
114 o ya p Xumus. 10 knace,
anndaTHIecKuX aMIHOB
000 «Pusukon
JIab»
Tpenaxép
AMUHOKHCIIOTBI: HOMCHKJIATYpa U N
o . «O0I1aK0 3HAHUI.
A30Mepus, PU3HUECKHE CBONMCTBA.
115 o pHs, Xumus. 10 xnacce,
THEIbHBIE IPEACTABUTENH O~
p 000 «Pu3ukoH
AMHHOKHUCIIOT
JIab»
XUMUYECKUE CBOMCTBA AMUHOKHUCIIOT, UX Tpenaxép
116 OHOJIOrHYeCcKOe 3HaYCHHE aMHUHOKUCIIOT. «O01aKo 3HaAHHIY.

CuHre3 u TUAPOJIN3 MENTUI0B

Xumus. 10 xnacc,




000 «DPu3ukoH
JIa0»

benku kak npupoaHbIe OJIUMEpPHI;

Tpenaxép
«O0I1ako 3HaHUNY.

117 5 Xumust. 10 knacc,
CTPYTYPEL DEAKOB 000 «®Pu3ukoH
Jlab»
Tpenaxép
«O061aKo 3HaAHUID.
118 XHUMHUYECKHE CBOIICTBA OEIKOB Xumust. 10 knacc,
000 «Pu3ukoH
Jlab»
Tpenaxép
A3oTcoziepKaliye reTepoluKINIecKre «O061aKo 3HAHUID.
119 coeauHeHus. HyKenHOBbIE KUCITOTHI: Xumust. 10 knacc,
COCTaB, CTPOEHUE U OMOJIOTUYECKAS POJIb 000 «Du3ukoH
Jlab»
Tpenaxép
[IpakTuueckas padora Ne 4. Pemenue .
«O061aKo 3HAHUID.
120 ?II:‘CHepI/IMeHTaJ'IBHI)IX 3a/1a4 1o TemMe X, 10 xorace,
30Tcozlep>'1'<a1une OpraHHyYecKue 000 «DU3HKOH
COEIUHEHUS a6y
[IpakTuueckas padora Ne 4. Pemenue
121 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME http://school-
"A30TcoaepKale OpraHnuecKue collection.edu.ru/
COCJIMHEHHUS"
[IpakTuueckas padora Ne 5. Pemenue Tpenaxép
122 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «O061aKo 3HAHUIDY.

"Pacrio3zHaBaHue OpraHUYECKUX

Xumus. 10 xnacc,
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coequHeHnn"

000 «DPu3ukoH
JIa0»

[TpakTuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ1a4y 110 TCME

http://school-

123 " ;
Pacno3snaBanue opraHnyeckux collection.edu.ru/
coeqrHeHnn"
124 O6o0maromiee MOBTOPECHHE
Tpenaxép
KonTponbnas pabora no teme «O06maKko 3HAHUIDY.
125 "A30TCcoepKaIire OpraHudecKue Xumus. 10 knace,
coequHeHusa" 000 «Pu3ukoH
JTa6»
Tpenaxép
OcHOBHbIE OHATUS XUMHH .
. «O06maKko 3HAHUIDY.
BBICOKOMOJIEKYJISIPHBIX COSIMHEHUHN U
126 yp Xumus. 10 knace,
METO/JIbl UX CHHTE3a — MOJIUMEPHU3alus U
P 000 «Du3ukoH
MOJIMKOHACHC AU
Jlab»
127 [Tnactmaccel. YTunuzanus u nepepadoTka http://school-
IJIACTUKA collection.edu.ru/
Tpenaxép
«O0nako 3HAHU.
[TnacTmaccel. YTunuzamus u nepepadoTka
128 Xumus. 10 knace,
TJIACTHUKA
000 «Du3ukoH
Jlab6»
129 DnacToMepbl: HaTypaJbHbI CUHTETUYECKUE http://school-
Kayuyku. Pe3una collection.edu.ru/
130 BonokHa: HaTypallbHbIE, HCKYCCTBEHHBIE, http://school-

CHUHTCTUYCCKUC. HOJ'II/IMCpBI CIiIenuaJIbHOIo

collection.edu.ru/
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Ha3Ha4YCHUA

[TpakTrueckas padota Ne 6. Permenue
131 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
"Pacnio3naBanue ractmacc"

[TpakTrueckas padota Ne 6. Permenue
132 AKCIICPUMEHTAIIbHBIX 3a7a4 110 TEME

"Pacrio3HaBaHue BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

132

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/
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11 KIIACC

Ne

wn Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3eMeHT. M30Tonbl

CTpOCHI/Ie QJICKTPOHHBIX 000J104eK aTOMOB,
KBAaHTOBBIC YHCJIa

CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIE YUCIIA

KoanuecTBo 4acoB

K
Beero OHTPOJIbHbIE
padoThI
1
1
1

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

http://school-
collection.edu.ru/

"ONeKTPOHHBIH

o0pa3oBaTeNbHBIHI
pecypc
"Jlomarnue
3ananus. Cpennee
oO1ee
oOpasoBaHHeE.
Xumusa", 10 - 11
knacc, AO
N3parenscTBO
"IIpocemienue".

Tpenaxép
«O0naKko 3HaAHUI».
Xwumus. 11 knacc,
000 «Pu3uKoH
JIaby»

Tpenaxép
«O01aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «Du3nkoH
JIaby»
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Krnaccudukanus XMMUYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenue 371eKTPOHOB 1O ATOMHBIM
opOuTaIIM

DNeKTpOHHBIE KOHPUTypallui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUU

DJNeKTpOHHBIE KOH(PUTYpalui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSTHUM

DJEeKTPOHHBIE KOH(PUTypaluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

Tpenaxép
«O0aKo 3HaAHUIY.
Xumus. 11 xnacc,
000 «®Pu3nKoH
JIaby»

Tpenaxép
«O0maKo 3HAHUIY.
Xumus. 11 xnacc,
000 «®Pu3nKoH
JIaby»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nkoH
JIaby»

Tpenaxép
«O0aKo 3HAHUI.
Xwumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

[Tepuonnueckuii 3akoH u [leprnonnueckas
cUucTeMa XMMUYECKUX 31eMeHToB /1. U.
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOEHUS ATOMOB

Tpenaxép
«O01aKo 3HaAHHITY.
Xwumus. 11 knacc,
000 «Pu3ukoH




JIaG»

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX DJICMCHTOB U O6pa3y€MBIX nMunu

Tpenaxép
«O0maKo 3HAHMITY.

10 Xumus. 11 kmacce,
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIaM U
epuona 000 «Du3ukoH
neproam
Jlab»
. Tpenaxép
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB .
«O0maKo 3HAHMITY.
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH
11 Xumus. 11 knace,
MIPOCTBIX M CIIOKHBIX BEIICCTB IO TPYIIIaM U
epuona 000 «Du3ukoH
eproamMm
Jlab»
Tpenaxép
. «O0naKko 3HAHU».
CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
12 Xumus. 11 knace,
TeMe
000 «Du3ukoH
Jlab»
Tpenaxép
" «O0mnako 3HAHUINY.
KonTponbnas padbora no teme "CrpoeHue
13 " Xumus. 11 kmace,
aToma
000 «Du3ukoH
Jlab»
. Tpenaxép
Bunpl xumuueckoin cBsa3u. MexaHu3Mbl .
. «0O01aK0 3HaHUI.
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
14 Xumus. 11 xnacc,
Bonopoanas cBsizb. MexMoIeKysspHbIe
. 000 «DPu3ukoH
B3aMMOJICHCTBHS
Jlab»
BaneHTHOCTh U BaJl€eHTHBIE BO3MOXHOCTH Tpenaxép
15 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPBI «O061aKo 3HAHUIDY.

MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUEM

Xumus. 11 xnacc,




000 «DPu3ukoH
JIa0»

[IpencraBneHuss 0 KOMIUIEKCHBIX

Tpenaxép
«O0I1ako 3HaHUNY.

16 COEAMHEHUSIX: COCTa OMEHKJIaTypa Xumus. 11 xnace,
: COCTaB U HOMEHKJIAT
000 «®Pu3nkoH
JIaby»
Tpenaxép
«O0mako 3HAHUWY.
[IpencraBneHuss 0 KOMIUIEKCHBIX
17 COEMHEHUSX: COCTA OMEHKJIaTypa Xumns. 11 xnace,
: COCTaB U HOMECHKJIAT
000 «Pus3ukoH
JIaby»
Tpenaxép
BemectBa MOnEKyIspHOTO U .
«O0mako 3HAHUIY.
HEMOJICKYJISIPHOTO CTPOCHHUS. THIIBI
18 . Xumus. 11 kiacce,
KPUCTATUYCCKUX PEIISTOK M CBOHCTBA
—— 000 «®Pus3ukoH
JIaby»
Tpenaxép
BemectBa MonekyasspHOro 1 .
«O0maKko 3HAHUIY.
HEMOJICKYJISIPHOTO CTPOCHHUS. THUIIBI
19 . Xumus. 11 kiacce,
KPUCTATUICCKUX PEIIESTOK H CBOHCTBA
— 000 «Pu3uKoH
JIaby»
Tpenaxép
«O0maKko 3HAHUHY.
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
20 Xumus. 11 kiace,
[IpencraBieHne 0 KOJUIOUIHBIX pACTBOpaX
000 «®Pu3nKoH
JIaby»
21 HctrHHEBIE paCTBOPBI: HACBIILIEHHBIE U Tpenaxép

HCHACBIIICHHBIC, PACTBOPUMOCTD.

«O01aK0 3HAHUI.




Kpucramnorugparst

Xumus. 11 knacc,
000 «DPu3ukoH
JIa0»

CriocoObI BBIpaKEHUSI KOHIICHTPAITIH

Tpenaxép
«O0I1aKo 3HaHUY.

22 Xumus. 11 knace,
pactBopos 000 «Du3nkoH
JTa6»
Tpenaxép
«O0nako 3HaAHUI.
93 CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH X, 11 kace,
PACTEOpOB 000 «Du3ukoH
JIa6»
Tpenaxép
Pemenue 3aa4d ¢ HCNOJIb30BAHUEM TTOHATHI «O0nako 3HAHUI».
24 "MaccoBas 10Ji1 pacCTBOPEHHOIO BellecTna", Xumus. 11 knace,
"MoJIsIpHas KOHLIEHTpamus'" 00O «Pu3nukoH
Jlab»
Tpenaxép
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHH «O0nako 3HAHU».
25 "MaccoBasi 10Ji1 pacCTBOPEHHOIO BelecTBa', Xumus. 11 knace,
"MoJIsIpHas KOHLIEHTpamus'" 00O «Pu3nukoH
Jla6»
Tpenaxép
«O061aKo 3HAHUID.
26 Knaccudukamnms 1 HOMeHKIaTypa Xos, 11 xorace,
HEOPraHUYECKHX BEILECTB 000 «DU3IKOH
Jla6»
27 Cucremaru3zanus 1 00001IeHIE 3HAHUM 110 Tpenaxép




TEMC

«O01aKo 3HaAHUIY.
Xumus. 11 xnacc,
000 «Pu3ukoH
JIab»

Cucremarusanys 1 00001IeHUE 3HAHUM 10

Tpenaxép
«O0I1ako 3HaHUNY.

28 Xumust. 11 xiacc,
reme 000 «®Pu3nKoH
JIaby»
Kontponbnas padora nmo temam "CTtpoeHue Tpenaxép
aroma. [leproanueckuii 3aKOH U «O0nako 3HAHUI».
29 [leproanueckas cucTeMa XUMUYECKUX Xumus. 11 kacce,
anemenTtoB JI. . Mengaeneesa", "Ctpoenue 000 «Pu3ukoH
BemecTBa. MHOrooOpasue BeecTs" JIaby»
Krnaccuduxanus XUMU4YeCKUX peakiui B Tpenaxép
HEOPraHWYECKON U OPraHUYE€CKON XUMHUH. «O0naKko 3HAHUI».
30 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH Xumus. 11 knacce,
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IPU 000 «Du3ukoH
XUMHUYECKUX PEAKIHUAX JIa6»
Tpenaxép
. «O0I1aK0 3HAHUI.
TernoBsie 3¢ (HeKThl XUMUYECKUX PEaKIni.
31 - Xumus. 11 knace,
€pPMOXHUMHYECKUE YPAaBHEHUS 000 «DU3HKOH
JIaby»
Tpenaxép
«O0mako 3HaAHUHY.
Boruucnenus no ypaBHEHUSIM XUMHUYECKUX
32 Xumus. 11 knace,

peaKuHﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

000 «DPu3ukoH
JIao»




CKOpOCTh XMMHUYECKOU peakinu, e

Tpenaxép
«O01aK0 3HAHUID.

33 3aBUCUMOCTB OT Pa3JIMYHBIX (HaKTOPOB. 1 Xummus. 11 knacce,
Kartanu3 u karanuzaropsl 000 «Du3nkoH
Jlab»
JlomamHue
3aganus. CpenHee
. . o0riee
CKOpOCTb XMMHUYECKOHN peakiuu, eé 5
oOpa3oBaHHUe.
34 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB. 1 X P " 10-11
UMUS -
Karanus n kaTanu3aTopbl ’
kaacc, AO
N3parenscTBO
"IIpocemienue".
Tpenaxép
«O06mako 3HaHUI».
35 ['oMOreHHbIe ¥ reTeporeHHbIE peakuu 1 Xumus. 11 knace,
000 «Pu3uKoH
JIab»
[TpakTuyeckas padora Ne 1 o teme htto://school
p://school-
36 "BausiHue pa3nuyHbIX (GaKTOpPOB Ha 1 .
. | collection.edu.ru/
CKOPOCTh XUMHUYECKOH PEaKIInu
ITpakTruyeckas padora Ne 1 o teme htto://school
p://school-
37 "BausiHue pa3nu4HbIX (GaKTOpPOB Ha 1 .
. | collection.edu.ru/
CKOpPOCTh XUMHUYECKOM peakluu
Tpenaxép
«O061aKo 3HAHUID.
OO6patuMble 1 HeOOpaTUMBbIE PEAKLIUH.
38 1 Xumus. 11 knace,

XHUMHYECKOE PaBHOBECUE

000 «DPu3ukoH
JIao»
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OO6paTtumbie U HEOOpATUMBbIE PEaKILIUU.

Tpenaxép
«O01aK0 3HAHUID.

39 X Xumus. 11 knace,
MMUYECKOE paBHOBECHE
P 000 «®Pu3ukoH
Jlab»
[TpakTuyeckas pabora Ne 2 o Teme
40 "Bnustaue pa3nudHbIX GaKTOPOB HA utp.//school-
P P . collection.edu.ru/
MOJIOKEHNE XUMHYECKOTO PAaBHOBECHS
[IpakTuueckas padora Ne 2 o teme
41 "B e pas (baKTOpOB Ha http://school-
JUSTHUA JTUYHBIX (PAaKTOPOB H .
P P . collection.edu.ru/
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS
Tpenaxép
DnektponuTryueckas auccounanus. CuiabHbIe «O0naKko 3HAHU».
42 U cyabble AeKTposnThl. CTeneHb Xumus. 11 knace,
JTCCOLMAIN 000 «Du3ukoH
Jlab»
DnektponuTnueckas auccounanus. CunbHbIe htto://school
p://school-
43 U cira0bie AIeKTposnThl. CTereHb .
collection.edu.ru/
JMCCOLUALUU
Tpenaxép
HNonnoe npoussenenue Boapl. Cpeaa BOOHBIX «O06maKo 3HAHUIT.
44 pactBopoB. Bogoponsiii nokaszarens (pH) Xumus. 11 knace,
pactBopa 000 «Du3ukoH
Jlab»
HNonnoe npousseaenue Boabl. Cpega BOAHBIX htto://school
. ://school-
45 acTBOpoB. Boopoansiii mokazarens (pH .
P P AOPO (pH) collection.edu.ru/
pacTBopa
16 I'mpponus coselt. Peaknuu, nporekaronye B Tpenaxép

pacTBOpax SJICKTPOJIUTOB

«O01aKo 3HAHUIY.
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Xumus. 11 knacc,
000 «DPu3ukoH
JIa0»

I'mpponus coseld. Peaknuu, nporekaroniye B

http://school-

47 )
pacTBOpAX AJIEKTPOJIUTOB collection.edu.ru/
[TpakTrueckas padota Ne 3 o Teme
48 % http://school-
HUMHYECKHE PEeaKIINHA B pacTBOPax ;
P p p collection.edu.ru/
3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme
49 % http://school-
HUMHYECKHE PEAKIINH B PaCTBOPax ]
P 1 p p collection.edu.ru/
3JEKTPOJIUTOB
Tpenaxép
OKHUCINUTEIIFHO-BOCCTAHOBUTEIBHBIE «O0Iako 3HaHUI.
50 peakuny. BaxxHenme OKUCIuTENu U Xwumus. 11 knacc,
BOCCTaHOBUTEIH 000 «Pu3ukoH
JIaG»
Tpenaxép
OKUCINUTEIHLHO-BOCCTAHOBUTEIbHBIE «O0mako 3HaHUI.
51 peakuny. BaxHenme OKUCIUTENI U Xwumus. 11 knacc,
BOCCTaHOBUTEIH 000 «Pu3ukoH
JIaG»
Tpenaxép
«O0mako 3HaHUI.
MeTo/ 3IeKTPOHHOTO (2JEKTPOHHO-
52 )6 Xumus. 11 knace,
HOHHOrO0) OajaHca
000 «Pu3uxoH
JIaG»
Tpenaxép
DIEKTPOJIN3 PACTBOPOB U PACILIIABOB .
53 «O01aKo 3HaAHHITY.

BCIICCTB

Xumus. 11 knace,
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000 «DPu3ukoH
JIa0»

54

55

56

57

DIIEKTPONIN3 PACTBOPOB U PacILUIaBOB
BEIIECTB

Pemenne 3aJla4 pa3JINYHbIX THUIIOB

Pemenue 3amau Pa3JINIHbIX TUIIOB

Cucrematusanusa U 0000IIIeHNE 3HAHUH 11O
Teme "XuMHuueckue peakiuu'

http://school-
collection.edu.ru/

Tpenaxép
«O0maKo 3HAHUIY.
Xwnmus. 11 knacc,
000 «®Pu3nkoH
J1a6»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «Pus3ukoH
J1a6»

Jlomanaue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
Xumug", 10 - 11
kaacc, AO
N3paTenscTBO
"IIpocBemenue".

58

CucreMaruzanys 1 0000IeHNEe 3HAHUH 110
Teme " XuMHUYECKre peakun"

Tpenaxép
«O0maKko 3HAHUHY.
Xumus. 11 xnacc,
000 «Dus3nKoH
JIaby»

59

KonTponbnas pabora no Teme "Xumuueckue
peakuun"

Jomannue
3amanus. CpenHee
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60

61

62

63

64

[Tonoxxenue Hemetamwio B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3j1eMeHTOB []. M.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. DH3HUeCKUe CBOICTBA HEMETAIIJIOB

AIIOTpOIIUS HEMETAJUIOB (Ha pUMepe
KHCIIopoJia, cephl, hocdopa u yriepozaa)

Bogopon: nonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. ['napubl

["anoreHsl: HaXOXKICHHUE B IPUPOJIE, CIIOCOOBI
MOJy4eHUs1, PU3NUECKUE U XUMHUYECKHE
CBOMCTBA

I"anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJICOAEPIKALLUE COCTUHEHH
raJIOr€HOB

oO1ee
oOpasoBaHmUe.
Xumus", 10 - 11
knacc, AO
W3narenncTBO
"IIpocemienue".

Tpenaxép
«O0maKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nKoH
J1a6»

Tpenaxép
«O0aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nKoH
J1a6»

Tpenaxép
«O0maKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nkoH
JIaby»

Tpenaxép
«O0nako 3HaAHU».
Xwumus. 11 knacc,
000 «®u3nkoH
JIaby»

Tpenaxép
«O01aKo 3HAHUIY.
Xwumus. 11 knacc,




000 «DPu3ukoH
JIa0»

JlabopaTopHbIie 1 MPOMBIIIIICHHBIE CTIOCOOBI

Tpenaxép
«O0I1ako 3HaHUNY.

65 IoJy4eHus rajioreHos. [Ipumenenune Xumus. 11 knace,
rajoreHOB U UX COCIMHEHUN 000 «Du3ukoH
JTa6»
JlomamHue
3ananus. Cpennee
ob1ee
[IpakTuueckas padora Ne 4. Pemenue
oOpa3oBaHme.
66 AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe |
" | Xumusa", 10 - 11
l'anmorensr
knacc, AO
N3narenpcTBO
"[Ipocsemnienue".
Jlomamnue
3ananus. CpenHee
ob1ee
IIpakTuyeckas padora Ne 4. Pemienue
oOpa3oBaHHe.
67 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe "
" | Xumua", 10 - 11
l"anorenst
knacc, AO
N3parenscTBO
"IIpocemienue".
Tpenaxé
Kucnopoa: nabopartopHsie u P P .
5 «O06maKko 3HAHUIT.
MIPOMBIIIIJICHHbIE CIIOCOOBI MOTYYEHHUS
68 P yil ’ Xumus. 11 xnacc,
¢busnueckre U xuMuyeckue cporicta. O30H.
000 «Du3nkoH
[IpumeneHne KucIopoaa U 030Ha
Jlab»
69 Oxkcubl ¥ IEPOKCUBI Tpenaxép




«O01aKo 3HaAHUIY.
Xwumus. 11 knacc,
000 «Pu3ukoH
JIab»

70

Pemenne 3aJla4 pa3JINYHbIX THUIIOB

Tpenaxép
«O0aK0 3HAHUI.
Xwumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

71

Cepa: Hax0XJIEHUE B MPUPOJIE, CITOCOOBI
MoJTy4eHus, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

Tpenaxép
«O0mako 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

72

CepoBosiopof, cynbhuabl

Tpenaxép
«O0ako 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pus3nKoH
JIaby»

73

KchoponconepmamHe COCAUHCHUSA CCPLI.

OcoO6eHHOCTH CBOMCTB CEPHOI KUCIOTHI

Tpenaxép
«O0mako 3HAHUHY.
Xumus. 11 knace,
000 «®Pu3nkoH
JIaby»

74

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC COCAUHCHUSA CCPLI.

OcoO6EeHHOCTH CBOMCTB CEPHOI KUCIOTHI

Tpenaxép
«O0mako 3HaAHUHY.
Xumus. 11 knace,
000 «®u3nkoH
JIaby»




75

76

[TpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

[IpakTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u
e€ coequHeHUs"

Jlomannue
3aganud. CpegHee
oOmiee
oOpasoBaHmUe.
Xumus", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemienue".

Jlomanaue
3ananus. CpenHee
oO1ee
oOpa3oBaHme.
Xumua", 10 - 11
kaacc, AO
3narenpcTBO
"[Ipocsemnienue".

77

A30T: HaXx0X/IeHHE B IPUPOJE, CIIOCOOBI
MOJIy4eHUsl, PU3NYECKUE U XUMUYECKHE
CBOHCTBA. AMMMAaK, HUTPUIbI

Tpenaxép
«O0maKko 3HAHUIY.
Xumus. 11 xiacc,
000 «®Pus3nKoH
JIaby»

78

Kucnoponcoaepamiue coeuHeHHs a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCIOTHI

Tpenaxép
«O0mako 3HAHUIY.
Xumust. 11 knacc,
000 «®Pu3nkoH
JIaby»

79

Kucnopocoaepxaniyue COeTUHEHUS a30Ta.
Oco0EHHOCTH CBOWCTB a30THOM KHUCIOTHI

Tpenaxép
«O01aK0 3HAHUI.
Xumus. 11 xnacc,




000 «DPu3ukoH
JIa0»

IIpumeHneHue a30Ta U €ro COeIMHEHUM.

Tpenaxép
«O0I1ako 3HaHUNY.

80 Asotibie y10Gperus Xumus. 11 kiacce,
000 «®Pu3ukoH
Jlab»
Tpenaxép
dochop: HAXOKICHHUE B TIPUPOJIC, CIIOCOOBI «O061aKo 3HAHMITY.
81 MOJTy4YeHUs, PU3NIECKUE U XUMHUECKHUE Xumus. 11 knace,
coiictBa. Pochunst u hochun 000 «Du3ukoH
Jlab»
Tpenaxép
82 Oxcunsl hocdopa, pochopconepxarine ;?S;Kol ?HI?;I:ZT
kucioThl. Comut pochopHOIt KHCTIOTHI 000 «DUAHKOH
Jlab»
Tpenaxép
83 [Tpumenenue Gpocdopa u ero CoeTUHEHHI. ;?ﬁ;ml iH;JTchIZ)
dochopuble ynoopeHus 000 «DIBHKOH
Jlab»
[TpakTrueckas padota Ne 6. Pemenue htto://school-
84 SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe "A30T 1 _picollelzction.e duru/
dbocdop u ux coenuHeHHs "
[TpakTuyeckas padora Ne 6. Perenue htto://school-
85 IKCIIEPUMEHTAIBHBIX 33134 10 TeMe "A30T u _picolle'zction.e duru/
dbocdop u ux coequHeHus"
86 VYriepoa: HaX0XACHUE B IIPUPOJE, Tpenaxép
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JUIOTPOMHBIE MOIU(UKAIUY; (PU3HUECKUE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

«O01aKo 3HaAHUIY.
Xumus. 11 xnacc,
000 «Pu3ukoH
JIab»

87

Oxcun yriepoaa(ll), okcua yriepona(1V),
yroJjibHasi KUCIIOTa U €€ CoNn

Tpenaxép
«O0aK0 3HAHUI.
Xumus. 11 xnacc,
000 «®Pu3nKoH
JIaby»

88

89

90

91

Pemenue 3amau Pa3JIMIHbIX TUIIOB

Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI
MoJTy4eHus1, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,
CHJTUKATHI

HpI/IMCHCHI/Ie KpCMHUA U €TO COCIUHEHMH.
CTCKHO, €ro nNoJy4€Huc, BUJbl CTCKJIIA

Jomaninue
3ananus. Cpennee
oO1iee
oOpasoBaHHeE.
Xumua", 10 - 11
knacc, AO
N3parenscTBO
"IIpocemienue".

Tpenaxép
«O0naKko 3HaAHUI».
Xwumus. 11 knacc,
000 «Pu3uKoH
JIaby»

Tpenaxép
«O01aKo 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

Tpenaxép
«O06maKo 3HaHUI.




Xumus. 11 knacc,
000 «DPu3ukoH
JIa0»

92

93

Pemenne 3a/Jlav pa3JINYHbIX THUIIOB

CucreMmaruzanuys 1 0000IIeHIE 3HAHUH 110
Teme "Hemeraier"

JlomamHue
3ananus. Cpennee
ob1ee
oOpasoBaHmUeE.
Xumua", 10 - 11
knacc, AO
3naTrenpcTBO
"IIpocemienue".

Jlomanaue
3amanus. CpenHee
oO1miee
o0Opa3oBaHHe.
Xumua", 10 - 11
kaacc, AO
N3paTenscTBO
"IIpocemienue".

94

Kontponbnas padota o teme "HemeTamisr"

Jlomariaue
3amanus. CpenHee
obmree
oOpa3oBaHmHe.
Xumua", 10 - 11
kiaacc, AO
WN3narenscTBO
"IIpocBemenue".

95

[Tonoxenne meramos B [lepuoguyeckoi
CHUCTEME XUMHUYCCKUX JJICMCHTOB.

Tpenaxép
«O01aK0 3HAHUI.




OCOoOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000J109eK aTOMOB METAJJIOB

Xumus. 11 knacc,
000 «DPu3ukoH
JIa0»

96

OO0mue ¢puznyecKkue CBOMCTBa METAIIOB.
HpI/IMeHeHI/Ie MECTaJIJIOB B GBITy U TCXHUKEC

Tpenaxép
«O0aK0 3HAHUI.
Xumus. 11 knacc,
000 «®Pu3nKoH
JIaby»

97

CmuiaBsl MetauioB. Kopposust metanion

Tpenaxép
«O0mako 3HAHUIY.
Xumust. 11 knacc,
000 «®Pu3nKoH
JIaby»

98

99

100

Pemenue 3amaq Pa3JINIHbIX TUIIOB

DNEeKTPOXUMHYECKUHN Psi/i HATTPSKEHUI
MeTauioB. O0Iue criocoObl MOIydeHHUs
METaJJIOB

OOu1as xapakTepucTrka MetauioB |A-
rpymisl [lepuonndeckoit cuctemMbl

XMMHYECKHUX 31EMEHTOB. HaTpuil u kanwmit:

Jomaninue
3ananus. Cpennee
oO1ee
o0Opa3oBaHHe.
Xumua", 10 - 11
knacc, AO
WN3narenscTBO
"IIpocemienue".

Tpenaxép
«O0nako 3HaAHU».
Xwumus. 11 knacc,
000 «®u3nkoH
JIaby»

Tpenaxép
«O01aKo 3HAHUIY.
Xwumus. 11 knacc,




noJiydeHue, PU3NIeCKue i XUMUICCKIE 000 «Du3ukoH
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEILIECTB U Jlab»
HUX COeINHEHNN

Oo6mas xapakrepuctuka metamioB [1A- T .
. eHaxE
rpynmnsl [leprnonueckoi CucTeMbl P P

N «O0maKo 3HAHMITY.
XUMHYECKHX DIIEMEHTOB. Marauii u
101 N o 1 Xumust. 11 knacc,
KaJIBIIUI: TIOJy4eHHEe, (GU3NIECKHE U
’ 000 «Du3uKoH

XUMHNYCCKHC CBOﬁCTBa, IIPUMCHCHUC

N JIao»
MIPOCTBIX BEIIECTB U UX COCIMHEHUI
. . http://school-
102 XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS 1

collection.edu.ru/

Tpenaxép

o «O01aK0 3HaHUI.
ANIOMUHHI: TIOTy4eHue, pusnueckue u

103 N 1 Xumus. 11 knace,
XUMHYECKHUE CBOMCTBA, TPUMCHCHHE 000 «DUAHKOH
JIaby»
AMpoTepHbIe CBOMCTBA OKCHJIA U Tperasicp .
«O0maKko 3HaHHIY.
104 THAPOKCHIA ATIOMUHI, 1 Xumus. 11 xnace,
THJIPOKCOKOMITIICKCHI A TFOMUHUS, X 000 «DUAHKOH
MIPUMCHCHUE a6
Tpenaxép
«O0maKo 3HaHHIY.
105 Pemenue 3amay pa3auvHBIX TUIIOB 1 Xummus. 11 xiacc,
000 «Pu3ukoH
JIab»
[TpakTrueckas padota Ne 7. Pemenue
106 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1 1 fulpeiise gl

collection.edu.ru/

"MeTaJibl TIaBHBIX OArpynm"



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[TpakTuyeckas padora Ne 7. Pemenue

http://school-

107 AKCIICPUMEHTAIIbHBIX 3a7a4 110 TEME ]
. . collection.edu.ru/
MeTtasutpl TJIaBHBIX TTOATPYIIIT
Tpenaxép
OO01mas xapakTeprcTHKa METaNIOB .
5 B ) «O0maKo 3HAHMITY.
11o004HbEIX noArpyni (b-rpymmn
108 Up e Py Xumus. 11 kacce,
[Teproanaeckoii CHCTEMBI XUMUYECKUX
000 «Pu3ukoH
DJIEMEHTOB
JIaG»
Tpenaxép
. «0O01aK0 3HaHUI.
du3ndecKue U XUMUIECKHE CBOMCTBA XpoMa
109 . Xumus. 11 kiacce,
H €r0 COEIUHEHNH, NX IPUMEHEHHUE
’ P 000 «Pu3ukoH
JIaG»
Tpenaxép
. «O0I1aK0 3HAHUI.
du3ndecKue ¥ XUMHUIECKHE CBOMCTBA XpOMa
110 . Xumus. 11 kmacce,
M €70 COEIUHEHUN, NX IPUMEHEHHE
’ P 000 «Pu3ukoH
JIaG»
Tpenaxép
Baxkneiimue coeuHeHus: Maprasiia. «O061aKko 3HaAHUID.
111 [TepmanranaT kayiusi, €ro OKUCIUTEIbHBIE Xumus. 11 knace,
CBOICTBa 000 «Pu3ukoH
JIaG»
Tpenaxép
Baxuerime coeMHEHUs Maprasiia. «O01aK0 3HaHUI.
112 [Tepmanranat Kayiusi, €ro OKUCIUTEIbHbBIE Xumus. 11 xnacc,
CBOICTBa 000 «Pu3ukoH
JIaG»
113 OU3NYECKUE U XUMUYECKUE CBOMCTBA Tpenaxép



http://school-collection.edu.ru/
http://school-collection.edu.ru/

kKenes3a u ero coenrnHenuil. [lonyuenue n
IIPUMEHEHHE CIUIABOB XKelle3a

«O01aKo 3HaAHUIY.
Xumus. 11 xnacc,
000 «Pu3ukoH
JIab»

duznueckre 1 XUMUYECKHE CBOMCTBA

Tpenaxép
«O0I1ako 3HaHUNY.

114 xKene3a u ero coenuHenuil. [lomyuenue u Xumust. 11 xiacc,
MPUMEHEHHUE CIUIABOB XKeJe3a 000 «Du3nkoH
JIaG»
Tpenaxép
. «O0I1aK0 3HAHUI.
dusnueckne U XUMHUYECKHE CBOMCTBA MEIH
115 . . Xumus. 11 knace,
" €€ COeIUHEHUN, UX IIPUMEHEHHUE
’ P 000 «Pu3ukoH
JIaG»
116 duznyeckre 1 XUMHUUECKHE CBOMCTBA METH http://school-
U €€ COCIMHEHMM, UX IPUMEHEHUE collection.edu.ru/
Tpenaxép
dusnueckre U XUMHUUECKHUE CBOMCTBA [IUHKA «O0I1aKko 3HaHUI.
117 U €0 COCIMHEHU, NX PUMEHEHHUE. Xumus. 11 xiacc,
' apOKCOKOMILIEKCHI IMHKA 000 «DPu3uxoH
JIab»
du3nyeckre 1 XUMHUUECKHE CBOMCTBA ITMHKA
. http://school-
118 U €ro COeMHEHUH, UX IPUMEHEHNE. .
collection.edu.ru/
M'apoKCOKOMITIEKCHI ITMHKA
[TpakTruyeckas padora Ne 8. Pemenue
http://school-
119 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME .
. . collection.edu.ru/
Mertaiabsl TOOOYHBIX MOATPYII
120 ITpakTuyeckas pabora Ne 8. Pemenue http://school-

OKCIICPUMCHTAJIbHBIX 3aJla4d 11O TCME

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

"Mertasisl TOOOYHBIX oArpymm"”

121

Pemenue 3aaa4 pa3jInuHbIX TUIIOB

Tpenaxép
«O0aKo 3HAHUI.
Xumus. 11 knacc,
000 «®Pu3ukoH
J1a6»

122

O06o0muIeHre U CUCTeMAaTH3aIMs H3YYEHHOTO
Marepuana o teme "Mertanibr"

Jomamraue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
Xumua", 10 - 11
knacc, AO
N3narenpcTBO
"[Ipocsemnienue".

123

KonrtponsHas padora no reme "Metasibr"

Tpenaxép
«O0ako 3HAHUIY.
Xwumus. 11 knacc,
000 «®Pus3nKoH
JIaby»

124

AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OIUO0K

Tpenaxép
«O0mako 3HAHUHY.
Xumus. 11 knace,
000 «®Pu3nkoH
JIaby»

125

Ponb xumun B 00ecrieueHUH YCTOP'I‘{PIBOF (V)
Pa3BUTHA YCIIOBCUCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCICAOBAHN BCIICCTB

Ennnas xojuieknusa
1 poBHIX
00pa30BaTeIbHBIX
pecypcoB
http://school-



http://school-collection.edu.ru/

126

127

128

129

HayuHble mpuHIMIIBI OpraHu3aluu
XMMHYECKOTO IMPOU3BOICTBA.
[TpoMbIIeHHBIE CTIOCOOBI TTOTYICHHSI
BaKHEUIIINX BEIIECTB

XUMHYECKOE 3arps3HEHUE OKPY KAIOIIEH
CpE€Ibl U €ro MOCIEICTBUS

XHMHS U 310pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpeACTBA

Xumud . Posib xumun B o0ecieueHuun
UIIEBONA OE€30aCHOCTHA

collection.edu.ru/

Ennnasg xojuiexknusa
i (ppoBHIX
00pa3oBaTeIbHBIX

pecypcoB

http://school-
collection.edu.ru/

Enunas xomnekmus
U (POBBIX
00pa3oBaTeNbHBIX
pecypcoB

http://school-
collection.edu.ru/

Enunas xomutekuus
U (ppoBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru/

Enunas xomutekuus
UG POBBIX
00pa3oBaTeNbHBIX
pecypcoB

http://school-
collection.edu.ru/

130

Kocmernueckue u mapgromMepHbIe CpeICTBa.

britoBas xumus

Ennnasg xoiuiexknusa
1 poBHIX
o0pa3oBaTeIbHBIX

pecypcoB
http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XuMus B CTPOUTENBCTBE. BakHelue
131 CTPOUTEIIBHBIE U KOHCTPYKIIHOHHBIE
MaTepuaibl

132 XUMHS B CEJILCKOM XO35AMCTBE.
Opranuveckrie 1 MUHEPATbHBIC yIOOPEHUS

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

132

collection.edu.ru/

Ennnasg xojuiexknusa

i (ppoBHIX
00pa3oBaTeIbHBIX

pecypcoB

http://school-
collection.edu.ru/

Enunas xomnekmus
U (POBBIX
00pa3oBaTeNbHBIX
pecypcoB

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A., Jlynun
B.B.; nox penakuueii Jlyauna B.B., O0uiecTBoO ¢ orpaHMu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiectBo «M31aTenbcTBO
«IIpocBenieHne»

Xumus. 10 xknacc/Epémun B.B., Kysemenko H.E, [lpo3nos A.A., Jlyaun B.B.,
nox penakiueit Jlyauna B.B. O061m1ecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
"Ipoda'"; Axkimonepnoe obmiectBo "U3narensctBo "[IpocBemienue’.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meronnueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3emenko, B. 1.
Tepennna u np. «Xumus. YriyoieHHbsiit ypoBenby. 10 kiacc / B.

Epemun B.B., Ky3emenko H.E.

COopHHUK 3a71a4 U yIPaXKHEHHUI 110 XUMHH: IIKOJBHBIN Kypc.— M.:DK3aMeH,
2008 B. Epemun, A. A. [Ipo3nos, U. B. Epemuna, B. 1. MaxonuHna, O. 1O.
Cumonoga, J. 0. Kepumos. — M.: JIpoda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/

Enunas xomekmus mudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB.
"IneKTpOoHHBIN 00pazoBaTenbHbIN pecypce "Jlomamnue 3ananus. CpegHee
obmiee oopazoBanue. Xumus', 10 - 11 kmace, AO U3naTenscTBoO
"IIpocBemienue".

Tpenaxép «Obnako 3Hanui». Xumud. 10 kiacec, OO0 «Duzukon J1ad»
Tpenaxép «Oomako 3Hanmiiy». Xumus. 11 kiracc, OO0 «Duznkon Jlad»

Mup xumun http://chemistry.narod.ru
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