


MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopspokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO O0Oy4YeHHs, MPU3BAHO OOECHEUYUTh O0O0IIE0O0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHON M3 MPUOPUTETHBIX AUCITUTIIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(}OpMAIMOHHO-METOANYECKAs, peanu3alus KOTOpol obecreunBacT
MOJIYYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4YeHMsI, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEePHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectanud B (GOpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



® YCTaHABJIMBACT MHBApPUAHTHOE MPEAMETHOE COJEpKaHUE, 00sM3aTeabHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e naéT MPUMEPHOE pacMpe/eieHHe Y4eOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHHUSI OTJEIBbHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TIOCIEJOBATEIBHOCTh HU3YYEHHUS Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYIO MHTEPHPETALHUIO LIeJIel U 3a]a4 U3y4eHHUs IpeaMeTa
Ha yriayOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKK€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IMPEAYCMOTpEHa
MPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpeleiaMyd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH €  MOCJHEAYIOIUM  ATaloM  MOJYYEHUS  XUMHYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHET0 MpodecCHOHANIbHOIO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTPpaMMBbl CpeAHEro oO0Iero o0pa3oBaHUS
U3yYEHHE TMpeaMera «XUMHs) OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHUE 3a/1ad



BOCIIUTAHUSA U COLMANBHOTO Pa3BUTHS OOyYarommxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs PeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONPENeIEHHOE TEOPETHYECKOE JONOJHEHHE, I03BOJIIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YTIIyOJICHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHAeTcs  (GOpMUpPOBAHMEM  TpEACTaBlIeHH 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM QTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIE NIpeIMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeaMeTa B JAaHHOM CIllyyae akLeHT OyJeT caenaH Ha OOLIHOCTH
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIINNA yAETbHBIA Bec Oy/eT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHUE
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpeaHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE W3ydeHHUs NpeaMeTa Mperojaraer
peanu3anuio Takux LeseH, Kak:

e (opmupoBaHHe NPEICTABICHUNA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B oOecrnedyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnn paldOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

® OCBOCHHE CHUCTEMbl 3HAaHWH, JIGKANIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OmImxX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHme y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KIIFOUEBBIX MJIEW W TPOOJIEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, MUMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIOIB30BAHUEM U  TEepepabOTKOM
BEIIECTB;

o yrayOJeHWe TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HaHWUS,
HEOOXOMUMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHUX SIBICHHM, WMEIOIMNX MECTO B
IPUPOJIE, B MPAKTUUECKOU JIEATETLHOCTH U TIOBCETHEBHOM KU3HH.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XuUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE 1IETTH U 3a]]a9H, KaK:

® BOCIHUTaHHWE YOEKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

® pa3BHUTHE MMO3HABATEIIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON U OO0IECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

e (opmMupoBaHHE YMEHUW W HABBIKOB Pa3yMHOI'O MPHUPOIOTOIL30BAHMS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B HEZeI0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUAM3ALMH aTOMHBIX OpOHUTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHUs aTOMHBIX OpOHUTaledl, G- U T-CBS3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopuss crTpoeHuss oOpraHudeckux coeauHeHun A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHas. M3omepus. Bunabl wW30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE A3P(PEKTH B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIHI
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukaMu oOpraHuyeckux BeriecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHasibHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U KiaccuUKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHMIA:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OIBITBl IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HArpEeBaHUHU
(mnaBieHue, OOYyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Anxanel. ['omonorndeckuil psij ankaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTanei yriaepoaa, c-cBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] alKEeHOB, Sp’-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, - U m-cBia3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUHMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TI0JIOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3anuu U okucieHus. [IpaBuio MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKMHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHUs] B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJIKUIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KamenHslif yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUnd. B3auMoaencTBHE IUTraJIOTCHAIIKAHOB C MarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), KAY€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja MU BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaimme opranudeckune coeJHHEHHUS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMU KHUCIIOTaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYNIbl U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHUE albJIern0B, KAUYECTBEHHbIE PEAKIIMHM Ha aJlbJIECTUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CrIocoObl OMYyYeHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJBJIECTHJ HA PACKAJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcuiom Menu(ll), xumuyeckne cBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A3oTcoaep:xanue OpraHu4ecKue coeJuHEeHH .

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOECHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN Ol -
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3nYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalusi OCJIKOB MPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHBbIE COeUHEHMUS.

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJUCTUPOJ, IOJIUMETUIMETAKPUIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, HIEPCTh, WENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS] BEIIECTB M WX IPEBpalCHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIIM ~ JJIEMEHTOB, BXOJSIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISECTCS Yepe3 HCIOIb30BaHHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OKOCHUCTeMa, Ouocdepa, MeTadoIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUIIEBbIE TPOAYKTHI, OCHOBBI DAalMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUIECKUX 3JIEMEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MDUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOr0 3aKOHA W lleproanyueckor CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIGKYJSIPHOTO W HEMOJIGKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PAacTBOPOB:



MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpanus. HaceleHnusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOW U OpraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MAcChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

O6paTtuMble U HeOOpaTUMBbIE peaklni. XUMHUeckoe paBHoBecue. KoHncranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOLIUX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHbIE W CJIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 53JIEKTPOHHOro OajaHca.
DNEKTPOU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3loKEeHUE TNEpPOKCUZAa BOAOPOJAAa B MPUCYTCTBUM KaTaliu3aTropa, MOAEIU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, OoTpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuueckasi xumusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyUecKue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEaKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHenmue KUCIopoIcoIepKalue



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHIL. [IppuMeHeHne cephl U €€ COETMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XAMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®octop. Haxoxnenue B mpupoie, crnocoObl MOIy4YeHUs, (pu3Mueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyueckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. Dymnepensl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BelIeCTB, 0Opa30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuus(IV), kpeMHueBass KHUCIOTa, CHJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiioB B Ilepruoandeckoil cucteMe XMMUUYECKHUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JOYEK aTroMoB MeTauioB. OOrmue
¢bu3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmMe  CrocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUsl, MUPOMETAILTYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

OO6mast xapakrepuctka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COEIUHEHUN.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlbUUi: TOJydyeHHue, (Qu3nYecKue u



XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XUMUIECKHE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTHKa MeTawioB moOouHbIX moArpymnmn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMa(ll), xpoma(Illl) m xpoma(VI). XpomaTel u JuXpoMaTthl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcunsl u conu xkene3a(ll) u sxenesa(Ill). [lonyuenne u npuMeHeHUE Keye3a
Y €r0 CILUIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenue
[IAHKAa U €TI0 COeINHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3Yy4YEHUE KOJUIEKUMU «MeTalibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJICHCTBUE THUIAPOKCUIOB ATIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOMYYEHUST BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEW CPEAbl U €ro IOCIEACTBUA.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.



XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. I[lpaBuna
UCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJIb30BaHUSl IPENaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMM, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuu, €Ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMU BEIIECTBA B pPacTBOpe, JOJIM BBbIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUMI, MPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
Teopwusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKaius, MepuoaudIHOCTh, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTCTUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbI, TOPHBIE MOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIC, TOTLIMBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
[npcrapaTroB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPpHUATIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJAYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOyYaromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPEACICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4E€HHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYpPhI; CIIOCOOHOCTH CTABUThH 1IE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEILHON M MPAKTHUYECKOW JEATEIHbHOCTH
OOy4YaroIIMXCs B MPOIIECCE peaTu3aiiy 00pa30oBaTEIbHON e TETHHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIIBHOM M TMPAKTUUECKON JAesSTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTH IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YI€OHOU ACITEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU MU IPAKTUYECKOTO
MPUJIOKEHUSI XHWMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEAYIOLIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHieCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JESATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBWJI HHAMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COI[MAJIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IuyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBanus, Oymymiedi mpodeccun u peanns3ani COOCTBEHHBIX IKHU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKU 1E€JIECOO0PA3HOTO OTHOLIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHOW CPEJIbI;

OCO3HAHHUSI HEOOXOIUMOCTH HCIIOJIb30BAHUSL JOCTIKEHUW XUMHH  JUIS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO PUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTU W BAXXHOU pPOJM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYphl, B PEIIEHWU TJIOOATBHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUHN
YCJIOBUH YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGOPTHOM JKU3HU KaXJA0ro 4djieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIs1 aHalM3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa 1
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BATh XUMHUYECKHE 3HAHHS IS
pelieHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K O3HAHMIO, HCCIIE0BATENBCKON JESTEIBHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IM4HbIX chepax nmpodeccuoHamIbHON
NESTEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOSHHUS MPOrPaMMBI 10 XMMHUU Ha YPOBHE
CpellHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMSI ~ MHPOBO33PEHUS  OOyUYaIOIIUXCS
MEXKTUCIUTUTHHAPHBIC (MEXKIIPEIMETHBIC) 00IeHAYYHbIC TTOHSITHS, OTPAKAIOIIHNE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHH(PHKY METOIOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHsl, SBJICHHUE,
IPOIIECC, CHCTeMa, HaydHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, KCCIIeI0BaHNE, HAOTIOACHHE, U3MEPEHHE, SIKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHbIC y4eOHBbIC NEHCTBUA (IO3HABATCIIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJIITHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JACATEIbHOCTH, 3a4aBas MApAMETPbl M KPUTEPUU HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LENSIMU;

WCIIOJIb30BaTh IPU OCBOCHWM 3HAHMN NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTIATh XapAKTEPHBIE NMPU3HAKU MOHITUM M YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSCHEHHUS OTAETBHBIX (PAKTOB U
SIBJICHUU;



BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B IMPOIEcCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIEIbHBIE MPEICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opMyla, ypaBHEHHUE XUMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuu;

(bOopMyIMpPOBATh LN U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IU4YHbIX
METO/I0B [TO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WHOOPMAIUMIO PA3IMYHBIX BUAOB U (HOpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIIOJHEHHS yYeOHBIX 3a7ad
ONPEAECIEHHOIO TUIIA;



npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KadecTBE CpeAcTBa IMpu pabore ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ AxaJIora /Mo
AHUCKYCCHH, BBICKA3bIBATH UACH, (bOpMYHI/IpOBaTI) CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpeI[J'IO)KeHHOﬁ 3aJa4H,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIIHHO WJIH COBMECTHO CO CBEPCTHHKAMU TTPH BBHITIOJTHEHUT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKONW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaanu3aluu yueOHOTro MpoeKTa, U (PopMyIUpOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUM IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSITETIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, Ompenensia €€ [eau W 3ajladd, KOHTPOJIUpOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TMPEAjiaraeMblii  alrOpUTM JACHCTBUN MpuU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccrmoco0 HMX pemeHuss ¢ y4€TOM TMOJyYEeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYILIECTBJISITh CAaMOKOHTPOJIb JIESITEJIBHOCTH Ha OCHOBE camMoaHalu3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTrpaMMbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT CEHH(PHUECKHE



JUIs y4eOHOTro mpeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIMA
110 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOPa30BAHUIO 3HAHUM, BUJBI JIESITEIBHOCTH
10 TOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHWIO 3HAHUW B PA3NHMYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
IporpaMme II0 XHMMHMM THPEIMETHBIE pPE3yJIbTaThl IPEACTABICHBI II0 TOJaM
WU3Y4YCHHS.

10 KITACC

[IpeameTHBIE pE3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B O0ECIEYEHUU YCTOWYMBOTO
Pa3BUTHA YEJIIOBEYECTBA B PEUICHUM NMPOOJIEM 3KOJOTUUYECKON, IHEPreTUUECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHnun PAalMOHAIBHOTO
IPUPOAOIIOIb30BaHUs, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CPELE;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboylouka aroma, S-, P-, d-aroMHBIE OpPOWMTAIM, OCHOBHOC M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKasl CBA3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, (yHKIMOHATbHAS
rpynna, pajgukai, CTPyKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCAUHEHUs, MOHOMED, IOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akon J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTnepoBa, 3aKk0OH COXpaHEHHUSI MACChI BELIECTB, 3a4KOH COXPAHEHUS
Y TpPEBpalICHUS DSHEPIMM IPU XUMHUYECKHX pEAKLUMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PEHUYECKHE 3HAHWs, JIEKAILIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX PEaKIUi, TEPMOJNHAMUYECKMX M KHHETHYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHWs, O B3aMMHOM BJIMSIHUM ATOMOB U T'PYIII aTOMOB
B MOJIEKyJIax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ¢ektsl, opuentanTsl | u Il pona);
(dakToNOrUYECKUe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyY€HHWH U OE30MacHOM
UCIIOJIb30BaHUU BAXHEMIINX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHYECKON



NEATETPHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPUHIUIAX  XUMHAYECKOTO

POM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKu HePTH);
c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,

YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIUE MOHATHS MPU

OMMCAHWU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHECHMUIA;
c(OpMUPOBAHHOCTH YMEHHIA:

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHSI XMMUYECKHX PEAKIMI M PACKPbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TrOTaBJIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJIsI WILTIOCTPALIMU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIICKHOCTh HU3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TpUBMATIbHBIE HA3BaHUS IS OTIEIBHBIX
NPEeICTaBUTENIC OPraHUYECKUX BEIIECTB (3THIICH, alleTHIIECH, TOJIYOJ, TJIMLEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsI, OJIEMHOBAsSI, MAJIbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBS3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs WM MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. bytnepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XWMUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOJIOB, CIUPTOB, aJbICTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AW- W TIOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKJAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX

hopmysr;



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUHA OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (O- M T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro mepepadOTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAy4YHBIX
METO/aX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaabHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIE oTiepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOMCTB BEIIIECTB Y XUMUYECKUX PEAKITUH;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJICTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0onee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUaIbHOTO E€AMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS M0 OPTraHWYECKON XUMHUU JUIsi OOBACHEHHUS WU
MIPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MIPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI M0 XUMHUYECKHM
dbopMyamM U ypaBHCHHSAM XMMHUYECKUX PEAKITUH C MCIOJIb30BaHUEM (DU3UICCKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHUIO XUMUYECKON
dbopMysbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XMMUYECKHUX DJIEMEHTOB,
MIPOYKTaM CTOpaHUs, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMECHHI: MPOTHO3UPOBATh, aHATU3UPOBATh M OICHUBATH
C TIO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKou
BCIIIECTB, MCIOIb30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX pEIICHUHN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMHUCH;

c(OpPMHPOBAHHOCTh YMCHHUH: CaMOCTOSITCIIbHO IIJIAHUPOBATh M TPOBOJIHTH
XUMUYECKUNA DJKCIEPUMEHT (TIOJIyYeHHE W W3yYeHHE CBOWCTB OPraHUYECKHUX
BCI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAINX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATIbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHOro oOparieHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIMpoOBaTh IIEh HUCCJICAOBAHMS, NPEICTABIATH B paslIuyHON (dopme
PE3YNBTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHUIA:



cOOI0IaTh MpaBUiia SKOJIOTHMUECKU I1eJIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOIM JIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKAIOIIEH
IPUPOAHON Cpebl U JOCTHKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOTO JEWCTBUS Ha >KUBBIE OPTraHU3MBI
oTnpeeIEHHBIX OPraHNYECKUX BEIIECTB, MOHMMAas cMbIci nmokazarens [TIK;

aHAJIM3UPOBaTh 11E€J€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILICHHS PUCK-TI0JIb34;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIISTH I1E€JICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(OpMaIuIo, repepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOM y4eOHO 3a/1aueH.

11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKaloT:

c(OPMHPOBAHHOCTh MPEJICTABIECHUN: O MaTepUaIbHOM E€IUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTU SIBICHUM HPHUPOABI, O MECTE€ U 3HAYCHUU
XMMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B O0OECHEeUEeHUU YCTOMUMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUECKOW W IHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JIaHUM HOBBIX MaTEpUAIOB, HOBBIX
VMCTOYHUKOB SHEPIHH, B OOECNEUYEHUH PAlMOHAIBHOIO MPHUPOAOIOJIb30BaHUS, B
(GOopMUPOBAaHUK MHPOBO33PEHUS U OOLIEH KyJbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[J0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHANEC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArAIONIUEe MMOHATHS — XWMHYECKHH DJJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHbBIC OpOUTAIH, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3AIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJIOPOJIHAS),
KpUCTAJUIMYECKasg peEIIETKa, XUMHYECKas pPeakius, pacTBOp, JJIECKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJUTHUYECKAs JUCCOLMALNSA, CTENEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON pEeakluu, XMMUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJMTHUYECKON TUCCOIUAIMH, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS] SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKallMe B OCHOBE IOHUMAaHUs



IIPUYUHHOCTH WU CHCTEMHOCTM  XUMHYECKUX  SBIICHHHW; COBPEMECHHBIC
IIPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max XHUMHYECKUX
peakuui, TEPMOJWHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMHUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
dakToNornyecKue CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U O€30ImacHOM
VCITOJIb30BAaHUM BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W IMPAKTUYECKON
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITh XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE ITOHATHS MPH
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMMUYECKYID CHMBOJIUKY IS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX pEakLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTIEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BHJ XMMHUECKON CBSI3U (KOBaJIEHTHA,
VOHHAs, METaJUIMYeCKas, BOJAOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIUYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTalu3aropa M
JPYTHE); CAMOCTOATEIHHO BHIOMPAaTh OCHOBAHUS M KPUTEPUU JUTs Kiaccuukaiuu
M3Yy4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOJUYECKOTO 3aKoHa /I,
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomuueckonn  cucremsr  JI.H. MenpgeneeBa,  MCHONB3YS  TOHATUSA
«IHEPTreTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC
opouTanm», «OCHOBHOE M BO30YXKIEHHOE JHEPTeTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
COCIMHEHUM 10 nepuojgam u rpynmnam llepuwoamueckou cucremsl [, .



MenpeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JJIEKTPOHHBIX 000JIOYEK;

cOpMUPOBAHHOCTh YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUNA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MyTEM COCTaBJIEHHS HMX TOJHBIX H
COKPAaIlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3d;  PEaKUUH
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKkIUMu B 3aBHUCHUMOCTH OT pa3JIMYHBIX
(akTOpoB, a TaKKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUYECKHUE PpEaAKIIHH,
JeXallke B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAaKa,
oOIIMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIECO00PA3ZHOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBICHUNA NpUpPOAbl — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIEPUMEHT (pEaJibHbI U MBICIICHHBIH ), HCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBIICHUW, HMMEIOIIMX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHHUM C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHUS MPOBOAUTH PACUETHI: C MCIOJIB30BAHUEM
MOHATUM «MaccoOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOoBOro s¢dexra
peaklyy; 3HA4eHHs] BOJOPOAHOrO MOKa3aTesis pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IPOJAYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BELIECTB JAAaHO B BHJIE PACTBOpA C
OTpeNIeIEHHON MaCcCOBOM JTOJIEH PacTBOPEHHOTO BEIECTBA WJIM JTAHO B M30BITKE



(MMeeT TpWMECH); JOJM BBIXOJA MPOAYKTAa pEaKiuH,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMHUYECKUH  JIKCIEpUMEHT  (MPOBEACHHE  peaKklUid  HOHHOTO  OOMeHa,
MOJATBEPKICHNE KAUYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEIACIICHUE
Cpeapl pPacTBOPOB BEIIECTB C IOMOIIBIO HWHIAMKATOPOB, HW3YyYECHUE BIUSHUS
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOW  pEakluu, pelieHue
DKCIIEPUMEHTAJIbHBIX 3a7a4 1o TemaM «Mertamie»y u  «Hemeramis»y) ¢
coOJIroIcHuEM TpaBuil 6€30MacHOr0 OOpaIleHus ¢ BeleCTBaMU U JIa0OpPaTOPHBIM
obopynoBaHueM, (GOpMyJIHUpOBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHOi QopMe pe3ysbTaThl AKCIEPUMEHTA, aHAIU3UPOBATH M OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBIIIA MOJb30BAHUS XUMUYICCKON
MoCy/Iol M Ja0bopaTOpHBIM O00OpyAOBaHHEM, OOpalleHHUs C BeEIIECTBAaMH B
COOTBETCTBUM C HUHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OMBITOB, HJKOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JESITEIbHOCTH B LEISAX COXPAHEHHUSI CBOErO 30POBbS, OKPYKAOIIEH HPUPOIHON
Cpeabl W JOCTWXKEHUA €€ YCTOWYMBOTO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICCTBUSI HA >KMBBIC OPTaHU3MBbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON HH(POpMAIIMK B Pa3IMUYHBIX UCTOYHHKAX (HaydyHas U yueOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MmaccoBor nHpopManuu, UHTEpHET U ApyTHe), KPUTHIECKU
aHaJU3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ U UCTOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TEM (ungposbie)
n/n NMPOrpaMMblI Bcero Kontpoarnpie — IpaxTuteckie o0pa3oBaTesbHbIE
padoThI padoThI pecypeb
Paszgea 1. TeopeTruyeckue 0OCHOBBI OPraHU4YeCKON XUMHHU
[IpeaqMeT opraHM4EeCKON XUMUU.
1.1 Teopus cTpoeHHSI OPraHUYECKUX 8 1
coequnennii A. M. bytieposa
Wroro no pazneny 8
Paznen 2. YrieBoaopoabl
51 [IpenenbHbIE YTAEBOAOPOIBI — 5
aJKaHbl, IUKJIOAJKAHBI
59 HenpenenbHble yriaeBogoOpOIbL: 14 1
AJIKCHBI, aJIKAIUCHBI, ATTKUHBI
53 ApoMaTruyecKue yrieBo10pOIbl 3
' (apennl)
24 [IpupoHBIE HCTOYHUKHU 4
' YIIEBOIOPOAOB U UX MepepaboTKa
2.5 ["anoreHnpon3BOAHBIE YTIIEBOAOPOIOB 4 1
Hroro no pazaeny 35




Paznen 3. Kuciopoacoaep:kamue OpranHn4ecKue coeTuHeHust

3.1 Cnuptel. @eHon 11

KapOoHuibHbIE COSTMHEHMUS
3.2 anbJerupl U kKeTonbl. KapOboHoBbIe 21
kucnoThl. Crnoxxnblie 3pupsl. Kupbl

3.3 Vri1eBoabl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaep:kaiiue OpranniecKue coeIuHeHust

4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 12

Hroro no pazneny 12

Pa3zgen 5. BeicokoMoJIeKyJISIpHbIE COeTUHEHUS

5.1 ‘ BricOKOMOIIEKYIISIpHBIE COETUHEHHUS 6
Hroro no pasaeny 6

OBLIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 102




11 KJIACC

KosanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undpossbie)
Ne ni/m Kontpoasusie IIpakTnyeckue
MPorpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI pecypen:
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue aroma. [lepuoguueckuii
11 3akoH u [lepuoauueckas cucrema 9
' XUMHUECKHX daemeHToB 1. U.
Menneneena
12 CrtpoeHue BeliecTBa. 11 1
' MHoroo6pasue BeiecTB
1.3 XUMUYECKUE peaKlnu 19 1 3
Hroro no pazaeny 39
Paznen 2. Heoprannueckasi Xumust
2.1 HewmeTtamibt 31
2.2 Mertansl 23 1 2
Hroro no pazaeny 54
Pa3gen 3. XuMus u ’Ku3Hb
31 Metobl NO3HAHUS B XUMUHU. 9
' XUMUS U KU3Hb




Hroro no pazneny 9

OBILIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME 102



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoab
Bcero | HbIe

padoThI

IIpakTu
yecKue
padoThI

Jlomam
Hee
3a/laHu
e

Jara
U3yYeHHUs

JJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchbl

HPGIIMCT H 3HAa4YCHHUC
opr AHUYCCKON XUMHUU

school-collection.edu.ru

3JI€KTpOHHOC CTPpOCHHUC

aToma yrjiepoja.
BajneutHrie
BO3MOXHOCTH aToMa

yriepoja

school-collection.edu.ru

XUMHUYECKas CBSA3b B
OpTraHUYECKUX
COCJIMHCHUSX.
MexaHu3MBbI
oOpa3zoBaHUs
KOBAJICHTHOM CBSI3H,
CIIOCOOBI pa3phiBa
CBSI3EH.
Jlnarnoctuyeckas
KOHTpOJIbHAs paboTa

school-collection.edu.ru



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

Teopus cTpoeHus
OPTaHUYECKUX
coenuHeHun A. M.
byrtneposa

school-collection.edu.ru

Bunel nzomepuu:
CTPYKTypHas,
IPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3(PPEKTHI
B MOJIEKYJIaX
OpraHUYECKUX
COCIMHEHUN

school-collection.edu.ru

[Ipencrasiienue o
KJIaCCU(PUKALUU U
CUCTEMATUYECKas
Homenkiatypa (IUPAC)
OPraHUYECKHUX BEILECTB

school-collection.edu.ru

Knaccuduxanuys
peaKuuil B OpraHuueCcKOn
XUMUH

school-collection.edu.ru

Cucrematuszanusa u
0000111eHEe 3HAHUHA 110
TEME

school-collection.edu.ru

AJIKaHBbI:
TOMOJIOTUYECKUH P,
obmas popmyna,

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/

HOMEHKJIaTypa U
U30MEPHS, DIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI

10

dusnueckue n
XUMHYECKUE CBOMCTBA
AJIKAHOB

school-collection.edu.ru

11

Haxox/1eHne aikaHoB B
npupojie. CriocoOsl
TOJTyYCHUS U
IIPUMCHEHHE aJIKaHOB

school-collection.edu.ru

12

[{ukioankaHel: o0Ias
dbopmyIia, HOMEHKJIATypa
U U30Mepus,
0COOEHHOCTH CTPOEHUS U
XUMHYECKHX CBOMCTB,
CIIOCOOBI MOTYYSHUS U
pUMEHEHUE

school-collection.edu.ru

13

Pemenne pacuérHbIx
3aJla4y Ha OIpeesIeHue
MOJIEKYJISIPHOM (OPMYJIIBI
OpPraHUYECKOTO
BEIIECTBA 110 MAaCCOBBIM
JI0JIIM aTOMOB
AJIEMEHTOB, BXOIAIINX B

school-collection.edu.ru



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

€ro COCTaB.
CucremaTuzanus u
0000I11IeHIE 3HaAHUH 110
TEME

14

AJIKEHBI:
TOMOJIOTHYECKUH P,
obmas popmyina,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYI.
CtpyKTypHas u 1uc-
TpPaHC-U30MEPHUS ATKEHOB

school-collection.edu.ru

15

du3nYecKue u
XMMHUUYECKHE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHUKOBa

school-collection.edu.ru

16

CriocoObl OJTydeHUs U
IPUMCHCHUE aJIKCHOB

school-collection.edu.ru

17

[Tpaktruueckas pabora No
1 o teme "Ilonydenue
ATWICHA U U3yUYEHUE €ro
CBOMCTB"

school-collection.edu.ru

18

Pemienue pacu€THbIX
3a/1a4 Ha OIIpEEIIeHUE

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/

MOJIEKYJIIPHOUN POpMYJIIbI
OPraHrYECcKOTo
BEILECTBA

19

AJKaaueHbl:
COIPSHKEHHBIE,
W30JIMPOBAHHBIE,
KYMYJUPOBaHHBIC.
OcobeHnocTH
AJIEKTPOHHOTO CTPOCHUS

school-collection.edu.ru

20

XHUMUYECKUE CBOMCTBA
COIIPSDKEHHBIX TUEHOB

school-collection.edu.ru

21

CriocoObl OJTy4YeHUs U
IPUMCHCHHUE aJIKaJIHCHOB

school-collection.edu.ru

22

AJIKWHBI:
TOMOJIOTUYECKUH P,
obmas popmyina,
HOMEHKJIaTypa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI,
(dbu3nYecKre CBOMCTBA

school-collection.edu.ru

23

XUMHWUYECKUE CBOUCTBA
AJIKUHOB

school-collection.edu.ru

24

KauecTBeHHBIE peaknu

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/

Ha TPONHYIO CBA3b

25

Crioco0OblI TosTyueHus: u
NPUMEHEHHE AIKHHOB

school-collection.edu.ru

26

Pemenue 3amaq: pacy€rsl

M0 YpaBHEHUIO
XUMHUYECKOUN peakinuu

school-collection.edu.ru

27

Cucrematuszanusa u
0000111eHEe 3HaHUH 110
TeEME

school-collection.edu.ru

28

ApEHBI: TOMOJIOTUYECKUN

pan, obas popmyna,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI
O€H30J1a U TOJIyOJ1a, UX
(bu3nueckue cBOMCTBa

school-collection.edu.ru

29

XUMHUYECKUE CBOUCTBA
apEHOB: pEaKIUU
3aMeEICHUS

school-collection.edu.ru

30

XUMUYECKUE CBOUCTBA
apeHOB: peaKIuu
MIPUCOEINHEHHUS,

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/

OKHCJICHUE TOMOJIOTOB
OeH3oJia

31

Oco0OEHHOCTH
XUMHUYECKUX CBOMCTB
CTHpOJIa

school-collection.edu.ru

32

Pemenune pacu€THbIX
3a71a4 Ha OIpEIETICHUE
MOJIEKYJISIPHOM (OPMYJIIbI
OPTaHUYECKOTO
BEILIECTBA

school-collection.edu.ru

33

CriocoObl OJTy4YeHUS U
IPUMCHEHHE apeHOB

school-collection.edu.ru

34

I'eneTnueckas cBsI3b
MEXY Pa3ITUYHbIMU
KJIaccaMu
YIJIEBOJOPOIOB

school-collection.edu.ru

35

Pacuérsl mo ypaBHEHUAM
XAMWYECKUX PEAKIIUH.
CucremaTuzanus u
000011IeHIEe 3HAHUH 110
TeEME

school-collection.edu.ru

36

[Ipuponublii ras.
[ToryTHbIEe HEDTAHBIE
rassl

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/

37

KaMenHbI# yroip u
MIPOYKTHI €TO
nepepadoTKu

school-collection.edu.ru

38

HedTb u criocobs! eé
nepepadoTKHU.

[Ipumenenne MpogyKTOB

nepepaboTku HehTH

school-collection.edu.ru

39

['eHeTndeckas CBS3b
MEXTy pa3TnIHBIMU
KJIaCcCaMHu
YTIIEBOIOPOIOB

school-collection.edu.ru

40

["amoreHONPONU3BOIHBIC
YTIIEBOIOPO/IOB:
AIIEKTPOHHOE CTPOCHHUE;
peaKIny 3aMeICHHS
raJloreHa

school-collection.edu.ru

41

JlelicTBue mieao4Ye Ha
rajoreHIPOU3BOAHBIE.
BzanmopeiicTBue
JIATATIOTCHAIIKAHOB C
MarHyieM U [IUHKOM

school-collection.edu.ru

42

CucremaTuzaiys u
0000111eHEe 3HaHUH 110
pazaeny
"YraeBogopoasr"

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/

43

KonTponbHas pabota mo
teme "YriaeBogopoast"

school-collection.edu.ru

44

[IpenenbHbIE
OJTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUM PSIJI,
obmas popmyina,
CTPOEHUE MOJICKY!I,
HU30Mepus,
HOMEHKJIaTypa,
KJ1accuduKaIus,
dbu3nyecKre CBOMCTBa

school-collection.edu.ru

45

XUMHYECKUE CBOMCTBA
MpeIeSIbHBIX
OJIHOATOMHBIX CITUPTOB

school-collection.edu.ru

46

CrocoObl OJTy4YeHHUS U
IPUMEHEHNE
OJTHOATOMHBIX CIIHPTOB

school-collection.edu.ru

47

[Tpocteie 3¢pupsbi:
HOMEHKJIaTypa 1
U30MepHUsi, 0COOEHHOCTH
(bU3NIECKUX U
XAMHUYECKUX CBOVICTB

school-collection.edu.ru

48

MHOroaroMHbI€ CIIUPTHI:

OTUJICHIJINKOJIb 1
TJIMOCPHH, UX

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/

dbuznyeckue u
XAMHUYECKUE CBOMCTBA

49

CriocoObl OJTy4YeHHUs U
pUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB

school-collection.edu.

ru

50

DEHOJI: CTPOCHUE
MOJIEKYJIbI, (PU3NUECKUE
cBoiicTBa. TOKCMYHOCTh
dbenona

school-collection.edu.

ru

o1

XUMHUYECKUE CBOUCTBA
dbenona

school-collection.edu.

ru

52

CrocoObl OJTy4YeHHS U
npuMeHeHue QpeHoa

school-collection.edu.

ru

53

[Tpaktrnueckas pabora No
2. Pemenue
AKCIIEPUMEHTATBLHBIX
3agad no teMe "CrupThl
1 heHoIbI"

school-collection.edu.

ru

54

Cucrematuszanusa u
0000111eHEe 3HaHUH 110
TEME

school-collection.edu.

ru

55

AJBIETUABI U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TPYTIIbI;

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/

TOMOJIOTHUECKHUE PSJIbI,
obmas popmyina,
U30MEpHs U
HOMEHKJIaTypa

56

ANbIIErUIbl U KETOHBIL:
duznyecKkue CBOMCTRA;
peaxIuyu NprucoeIMHEHUS

school-collection.edu.ru

57

Peaknuu oxucieHus u
Ka4eCTBEHHBIC PEAKIIUU
AJILJIETUIOB U KETOHOB

school-collection.edu.ru

58

CriocoObI oJTy4eHuUsI
aJIBJICTHJIOB ¥ KETOHOB

school-collection.edu.ru

59

OIHOOCHOBHEIE
npeeabHbIC KAPOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJI

school-collection.edu.ru

60

N3omepus n
HOMCHKJIaTypa
KapOOHOBBIX KHCIIOT, HX
dbu3nYecKre CBOMCTBA

school-collection.edu.ru

61

XUMHUUYECKHUE CBOMCTBA
peIeTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

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/

62

OcoOGeHHOCTH CBOWCTB
MYpPaBbHUHOU KHCIIOTHI.
MHoroo6pasue
KapOOHOBBIX KUCIIOT

school-collection.edu.ru

63

OCo0OEHHOCTH CBOWCTB:
HETPeeTbHbBIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenn
BBICIIHX KapOOHOBBIX
KHCJIOT

school-collection.edu.ru

64

[ToHsiTHE O TPOU3BOHBIX
KapOOHOBBIX KUCJIOT

school-collection.edu.ru

65

CrocoObl OJTy4YeHHUs U
pUMEHEHUE
KapOOHOBBIX KHUCIIOT

school-collection.edu.ru

66

CrnoxHble 3QUpBI:
TOMOJIOTHYECKHM P,
oOmrast hopmya,
U30MEpHs U
HOMEHKJIaTypa

school-collection.edu.ru

67

dusnueckue u
XUMHYECKUE CBOUCTBA

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/

3¢upoB

68

Pemenune pacu€THbIX
3a7a4: 0 YPaBHEHUIO
XUMHYECKOUN peaklnu, Ha
ONpEICIICHUE
MOJIEKYJISIPHOUM POpMYJIBI
OPraHUYECKOTO
BEILIECTBA

school-collection.edu.ru

69

[Tpaktuueckas pabora No
3. Pemenue
AKCTIIEPUMEHTAIIbHBIX
3aJ1a4 1o TeMe
"KapOoHOBBIE KUCIIOTHI.
Crnosxuble 3¢upst"

school-collection.edu.ru

70

Kupsl: cTpoenue,
busnueckue u
XAMHUYECKUE CBOMCTBA
(rumponus)

school-collection.edu.ru

71

OcoOeHHOCTH CBOMCTB
KUPOB, COJICPIKAIINX
OCTaTKU HENPEIETbHBIX
YKUPHBIX KUCIIOT. JKupsl
B [IPUPOJIC

school-collection.edu.ru

72

MpblTa KaK COJIA BBICIITHX
KapOOHOBBIX KUCJIOT, UX

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/

MololIee IeCTBHE.
[TonsTue o
CUHTETUYECKUX MOFOIIIHNX
cpeactBax (CMC)

73

['eHeTndeckas CBS3b
yIJIEBOJIOPOIOB U
KHUCITIOPOJICOIEPKALIIUX
OpTraHUYECKUX BEIIECTB

school-collection.edu.ru

74

Pacuérel 110 ypaBHEHUAM
XAMHUYECKUX PEaKIun

school-collection.edu.ru

75

CucreMarusanus u
0000111eHEe 3HAHUHA 110
TEME

school-collection.edu.ru

76

OO61mast xapakTepuCcTHKa
YTJIEBOJIOB U
KJIacCU(pUKaIS
yTJIEBOJIOB (MOHO-, U~ U
MOJINCAXaPHIbI)

school-collection.edu.ru

77

Mosnocaxapusl:
(dbu3nYeCKre CBONCTBA U
HaX0XJICHUE B TIPUPO/IC

school-collection.edu.ru

78

[IprumeHeHune rItoKO03bI,
€€ 3Ha4YCHUE B
KU3HEIECSATEIIBHOCTH

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/

OpraHu3ma

79

Jucaxapusl: caxaposa,
MaJjbTO3a U JIAKTO3a.
Haxoxnenue B npupojie
U TIPUMCHECHHUE
JMCcaxapuaoB

school-collection.edu.ru

80

[Tonucaxapuapbl:
CTPOCHHUE
MaKpOMOJIEKYII,
(busnueckue u
XHMMHUYECKHUE CBOMCTBA,
MPUMEHECHHUE

school-collection.edu.ru

81

ITousarue 00
HCKYCCTBEHHBIX
BOJIOKHAX

school-collection.edu.ru

82

Pemenune pacueTHbIx
3aJla4y Ha OIpeesIeHue
JIOJIM BBIXOJa TPOJIYKTA
peakiuu oT
TEOPETUUYECKHU
BO3MOKHOTO

school-collection.edu.ru

83

Cucremartusanusa u
0000111eHEe 3HaHUH 110

pazneny

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/

84

KontponsHas paboTa mo
TeME
"Kucnopoacoaep:xaiiue
OpTaHUYECKUE
coequHeHud"

school-collection.edu.ru

85

AMUHBL: KITaccupukanms,
CTPOEHUE MOJICKY!I,
obmas ¢popmyna,
HU30MepHs,
HOMEHKJIaTypa u
dbu3nyecKre CBOMCTBa

school-collection.edu.ru

86

XUMHYECKUE CBOMCTBA
anupaTUIeCKUX aMUHOB

school-collection.edu.ru

87

AHUIVH: CTpPOCHUE
aHWJINHA, OCOOCHHOCTH
XUMHUUYECKHX CBOMCTB
aHUJINHA

school-collection.edu.ru

88

CrocoObl OJTy4YeHHUs U
IpPUMEHEHNE
anupaTUIeCKUX aMUHOB

school-collection.edu.ru

89

AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa 1
uzoMepusi, Gu3nuecKue
cBoiicTBa. OTAeILHBIE
MPEJICTAaBUTEINH O

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/

AMHHOKHNCJIOT

90

XHMMHUYECKHUE CBOMCTBA
aMHUHOKHCJIIOT, UX
OMOJIOTHYECKOE
3HAUYCHHE aMHHOKHUCIIOT.
CuHTE3 ¥ TUaPOIU3
MIEIITHI0B

school-collection.edu.ru

91

benku kak nmpupoHbIe
MOJIMMEPBI;, CTPYKTYPBI
O€EJIKOB

school-collection.edu.ru

92

XUMHUYECKUE CBOUCTBA
OeIKOB

school-collection.edu.ru

93

A3o0Tcoaepxaiue
reTEPOLIMKINYECKHE
COCIMHEHHSI.
HyknenHoBbIE KUCIIOTHI:
COCTaB, CTPOCHHE U
Ounonoruyeckas poJib

school-collection.edu.ru

94

[Tpaktrueckast pabora No
4. Pemenue
AKCIIEPUMEHTATBLHBIX
3a71a4 110 TEME
"A3zoTconepkaiimne
OpraHUYECKHe
coequHEHM"

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/

95

[TpakTuyeckas padora Ne
5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a71a4 110 TEME
"Pacno3HaBaHue
OpTraHUYECKUX
coequHEeHHUI"

school-collection.edu.ru

96

KoHnTtponbsHas padbota 1o
teme "A3oTcoaepikaliue
OpraHUYECKHe
coeuHeHus"

school-collection.edu.ru

97

OcHOBHBIE TTIOHSTHUS
XUMUH
BBICOKOMOJIEKYJIAPHBIX
COCJIMHEHUIN U METO/IbI
UX CHHTE3a —
noJMMepu3aIus u
MMOJIUKOHIEHC AU

school-collection.edu.ru

98

IInacTtmaccel. BoiokHa
Yrumzanusa u
nepepadboTKa MIacTUKa

school-collection.edu.ru

99

DacTomMepsl:
HaTypaJIbHBIN
CUHTETUYECKUE KayUyKH.
Pe3una

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/

100

Bonokna: HaTypaJbHBbIE,
UCKYCCTBEHHBIE,
CUHTETHUYECKHE.
[Tonumepsr
CHELMAIBHOTO
Ha3HAYECHMSI

school-collection.edu.ru

101

[TpakTrueckas padbota No
6. Pemmienue
AKCTICPUMEHTAJIbHBIX
3aj71a4 1o TeMe
"Pacnio3HaBaHue
IU1acTMacc M BOJIOKOH"

school-collection.edu.ru

102

O06o0061eHue 1
CUCTEMaTH3alHs
W3Y4YEHHOr0 MaTepuasa
10 TEME
"BpICOKOMOJIEKYIISIPHBIE
coenuHeHu;"

school-collection.edu.ru

OBILEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102



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

11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHBbIE
Ne Hara uugposBbie
n/n Tewa ypoxa Bcero Kontpoabsie | Ipaxririeckite u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padéoTbI pecypehI

Atom. CocTaB aTOMHBIX saep. school-collection.edu.ru
1 XUMUYECKUH IJIEMEHT. 1

N30oTombI

CrpoeHne 2eKTpOHHBIX school-collection.edu.ru
5 000JI09€K aTOMOB, KBAHTOBEIC 1 1

yucia. Jluarnoctuueckas

KOHTpOJIbHAsA paboTa

Knaccudukanus XxuMudeckux school-collection.edu.ru
3 9JIEMEHTOB (s-, p-, d-, f- 1

AIIEMEHTBI) AHAIU3

KOHTPOBJIbHOW PabOTHI
4 Pacrnipenenenne 31eKTpoHOB 1 school-collection.edu.ru

110 ATOMHBIM OpOUTANISIM

DeKTpOHHbIE KOH(UTYpaLUH school-collection.edu.ru
5 aTOMOB 3JIEMEHTOB B 1

OCHOBHOM U BO30YKJIEHHOM

COCTOSIHUU
6 DJIEKTPOHHbIE KOH(l)I/IpraI_II/II/I 1 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/
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HOHOB.
DNEeKTPOOTPUIIATETEHOCTD

[Tepuoauueckuii 3aK0H U
[Tepronnueckas cuctema

XAMHAYECKHUX 31emeHToB 1. U.

Menaeneena, CBSI3b C
COBPEMEHHOU TEOpUEn
CTPOCHHS aTOMOB

school-collection.edu.ru

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX
AJIIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX U CIIOKHBIX
BEIIECTB MO TpyInaM 1
nepuoiamMm

school-collection.edu.ru

Cucremaruzanus u
000011IeHNE 3HAHUH 10 TEME

school-collection.edu.ru

10

Buapl xuMudeckon CBSI3H.
Mexanu3Mbl 00pa3oBaHUs
KOBAJICHTHOH CBSI3H.
BonoponHast cBA3b.
MexMOneKyIIIpHbIE
B3aUMOJICHCTBUS

school-collection.edu.ru

11

BaneHTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aTOMOB. CBSI3b
AIIEKTPOHHOMN CTPYKTYPHI

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/

MOJICKYJ C UX
TCOMCTPHUUCCKUM CTPOCHHUCM

12

HpCIICTaBHCHHH 0
KOMIIJICKCHBIX COCOIMHCHUAX:
COCTaB 1 HOMCHKJIATypa

school-collection.edu.ru

13

BCHICCTBa MOJICKYJIAPHOTO U
HCMOJICKYJLIPHOTO CTPOCHUA.
Turnsl KPpUCTATIIINYCCKHUX
PCHIICTOK U CBOMCTBA BCIICCTB

school-collection.edu.ru

14

[IonsiTue O AUCIICPCHBIX
CHCTCMaAx. HpeI[CTaBJIGHI/IC 0
KOJUIONAHBIX PaCTBOpax

school-collection.edu.ru

15

HcTruHHBIE paCTBOPBL:
HACBIIICHHbIE U
HEHACBHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucramtoruaparst

school-collection.edu.ru

16

CriocoObI BeIpayKeHUs
KOHIIEHTpAI[MU PacTBOPOB

school-collection.edu.ru

17

Pemenne 3amau ¢
HCIIOJIb30BAHUEM MOHSATUH
"MaccoBas 1015
pPacTBOPEHHOIO BellecTBa",
"MOJIIpHast KOHIEHTpalus'"

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/

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX BEIICCTB

school-collection.edu.ru

19

CucremaTuzaiys u
000011IeHNE 3HAHUH 110 TEME

school-collection.edu.ru

20

KontponbsHas pabota o
temaM "CTpoeHue aToma.
[Tepuoauueckuii 3aK0H U
[lepuoguyeckas cucrema
XUMHYECKHUX 3jieMeHToB /[[. 1.
Menpeneea", "CtpoeHue
BeliecTBa. MHoroo6pasue
BelleCTB"

school-collection.edu.ru

21

Knaccuduxanus XuMrU4ecKux
pEaKuuil B HEOPTaHUYECKON 1
OPraHNYEeCKON XMMHUH. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPAHEHUS U
IIPEBPALIEHUS IHEPTUU TIPU
XAMHUYECKUX PEAKIUAX

school-collection.edu.ru

22

TeroBbie 3G HeKThI
XAMUYECKUX PEAKIIHM.
TepMoxumMuyecKkre ypaBHEHUS

school-collection.edu.ru

23

Brruncnenust no ypaBHEHHUSIM
XAMHYECKUX PEAKLINHN U

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/

TEPMOXUMUYECKUM
YPaBHEHUSIM

24

CKOpOCTh XUMHUYECKOU
peakuuu, e€ 3aBUCUMOCTD OT
pa3IMYHbIX (PaKTOPOB.
Karanu3s n katanu3atopsl

school-collection.edu.

ru

25

['oMOreHHbIe U TETEPOTCHHBIC
peaKIu

school-collection.edu.

ru

26

[Ipaktrnueckas padora Ne 1 o
Teme "BnusiHue pa3indHbIX
(GhaKkTOpOB Ha CKOPOCTh
XUMHYECKOU peakiuu'

school-collection.edu.

ru

27

OOpartumMble U HEOOpaTUMbIE
peakuuu. XuMU4eCcKoe
paBHOBECHE

school-collection.edu.

ru

28

[Ipaktrueckast pabora Ne 2 o
TeMe "BnusHue pa3indHbIX
(bakTOpOB Ha MOJIOKEHNE
XUMHUYECKOTO paBHOBeCHS"

school-collection.edu.

ru

29

DJEKTPOIUTUYECKAS
nucconuanys. CUiabHbIC U
ci1a0ObIe DIIEKTPOTHUTHI.
Crernenp aUCCOLMALINT

school-collection.edu.

ru

30

HNoHHOE mpou3BeeHUE BOIBI.

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/
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Cpelnla BOJHBIX pacTBOPOB.
Bonoponnsiii nokazarens (pH)
pacTBopa

31

I'moponus comeii. Peakiuu,
MIPOTEKAIOIINE B paCTBOpax
AIEKTPOJIUTOB

school-collection.edu.

ru

32

[Ipaktruueckas pabora Ne 3 o
Teme " XHUMUYECKue peakiiuu B
pacTBOpax ANEKTPOJIUTOB"

school-collection.edu.

ru

33

OKuCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIINH.
Baxxueiiime oKUCIUTEIN U
BOCCTAHOBHTEIH

school-collection.edu.

ru

34

MeTo 3JIEKTPOHHOTO
(97IEKTOHHO-MOHHOT0) OanlaHca

school-collection.edu.

ru

35

DJIEKTPOIU3 pACTBOPOB U
pacriaBoB BEUIECTB

school-collection.edu.

ru

36

Pemenue 3ama4 pa3nuuHbIX
THUIIOB

school-collection.edu.

ru

37

Pemenue 3amau pa3nuuHbIx
THUIIOB

school-collection.edu.

ru

38

CucremaTuzaius u
00001IeHNE 3HAHUH T10 TEME
"XumMuueckue peakiuu"

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/
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39

KonTtponbsHas paboTa o teme
"Xumuyeckue peakiuu"

school-collection.edu.ru

40

ITonoxeHre HEMETAJIJIOB B
[Tepuoauueckon cucreme
XAMHAYECKHUX 31emeHToB 1. U.
MenneneeBa 1 0COOEHHOCTH
CTPOEHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA
HEMETaJIJIOB

school-collection.edu.ru

41

AJoTponusi HEeMETauioB (Ha
IpuUMepe KUCIOpoa, Cephl,
dbocdopa u yraepoaa)

school-collection.edu.ru

42

Bonopox: nonydenue,
(bu3MYecKue 1 XUMHYECKHE
cBoiicTBa. ['mapuabl

school-collection.edu.ru

43

["anoreHsl: HaX0XJICHUE B
pUPOAE, CIIOCOObI
NOJIy4eHUs], PU3UYECKHE U
XMMHUYECKHE CBOMCTBA

school-collection.edu.ru

44

["amoreHoBOOPOIBI.
Baxnerimmue
KUCJIOPOJICOJIEPIKAILNE
COCJIMHEHUS TaJIOTCHOB

school-collection.edu.ru

45

JlabopaTopHbie U

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/

IPOMBIIIIIEHHBIE CIIOCOOBI
ITOJTyYEHHSI TAJIOT€HOB.
[IprMeHeHne TaloreHoB U UX
COCIMHEHUN

46

[Ipaktuueckas pabora Ne 4.
Pemenue
AKCIEPUMEHTANIbHBIX 3a]1a4 110
teme "["anorensr”

school-collection.edu.ru

47

Kucnopon: naboparopHusie u
POMBIIUIEHHBIE CITOCOOBI
NOJIyYeHUS], PU3NYECKHE U
XUMHYECKHE cBOMCTBA. O30H.
[TpumeneHue Kuciaopoaa u
030HA

school-collection.edu.ru

48

OKcuIbl ¥ TEPOKCU/IBI

school-collection.edu.ru

49

Pemenue 3amau pa3nuuHbIx
THUIIOB

school-collection.edu.ru

50

Cepa: HaXOXJIECHUE B
MIPUPOJIE, CIIOCOOBI
MOJIy4eHUS], PU3UUECKHE U
XAMHUYECKUE CBOMCTBA

school-collection.edu.ru

o1

CepoBomopo/, Cyabhuabl

school-collection.edu.ru

52

Kucnopoaconepsxamue
COCIMHEHUS CEPHI.

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/

Oco0eHHOCTH CBOMCTB CEpHOM
KHUCJIOTBI

53

[Ipaktruueckas pabora Ne 5.
Pemenue
AKCIEPUMEHTAJIBHBIX 3a]1a4 110
teme "Cepa u e€ coenrHeHUs"

school-collection.edu.ru

54

A30T: HaXOXJICHHUE B
MIPUPOJIE, CIIOCOOBI
MOTy4YeHUsl, PU3HIECKUE U
XAMHUYECKUE CBOMCTBA.
AMMUaK, HUTPUIBI

school-collection.edu.ru

55

Kucnopoaconepxariue
COCIMHEHMS a30Ta.
Oco0OeHHOCTH CBOUCTB
a30THOM KUCJIOTHI

school-collection.edu.ru

56

[IpumeHenue a3oTa u ero
coeqnHEeHNN. A30OTHEIE
yaoOpeHust

school-collection.edu.ru

57

docdop: HAXOKIEHUE B
MIPUPOJIE, CIIOCOOBI
NOJIy4eHUs], PU3NYECKHE U
XAMHUYECKUE CBOMCTBA.
dochuast u pochun

school-collection.edu.ru

58

Oxcuasl pocdopa,

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/

dbochopcoaepxkariue
kucioTel. Comu pocdopHoit
KHCIIOTHI

59

[Ipumenenue docdopa u ero
coenuHeHu. DochopHbIe
yao0OpeHust

school-collection.edu.ru

60

[Ipaktruueckas pabora Ne 6.
Pemenne
AKCIEPUMEHTAIIbHBIX 3a]1a4 110
TeMe "A30T U Ppocdop U ux
coequHeHnq"

school-collection.edu.ru

61

VYriepoa: HaX0XJIEHHE B
NPUPOAE, ATIOTPOITHBIE
MOAU(PUKALNH; PUNYECKHE U
XMMHUYECKHUE CBOMCTBA,
NpUMEHEHUE

school-collection.edu.ru

62

Oxcun yraepoga(ll), okcua
yraepoaa(IV), yronbHas
KHUCJIOTa U €€ COJIN

school-collection.edu.ru

63

Pemenue 3amau pa3nuuHbIxX
THUIIOB

school-collection.edu.ru

64

Kpemnuii: HaxoxaeHue B
MIPUPOJIE, CIIOCOOBI
MOJTY4CHUS, PUBUUECKHE U

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/

XUMHYECKHE CBOMCTBA

65

Oxcun kpemuus(1V),
KpEeMHHUEBAasi KACIIOTA,
CHJIUKATHI

school-collection.edu.

ru

66

[IpuMeHeHne KpEMHUS U €ro
coennHeHu. CTekno, ero
IIOJIy4ECHHE, BUIBI CTEKIIA

school-collection.edu.

ru

67

Pemenune 3ama4d pa3nuaHbIX
THUIIOB

school-collection.edu.

ru

68

Cucrematuszanusa u
0000111eHrEe 3HAaHUHT 10 TEME
"HemeTtamier"

school-collection.edu.

ru

69

KontponsHas paboTa nmo reme
"HemeTamier"

school-collection.edu.

ru

70

AHaJIN3 pe3ynbTaTOB
KOHTPOJILHOM paboTHI,
KOPPEKIHS OIHO0K

school-collection.edu.

ru

71

[TonoxeHne MeTaJuioB B
[Iepuonnueckoii cucreme
XUMHUYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB

school-collection.edu.

ru

72

OO6mue ¢pusnyeckre CBONCTBa

school-collection.edu.

ru



http://school-collection.edu.ru/
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MCTAJIIIOB. HpI/IMeHeHHC
MCTAJIIIOB B 6BITy U TCXHUKC

73

CmiaBel metamioB. Koppo3zus
METaJIOB

school-collection.edu.ru

74

Pemenue 3amad pa3mmyHbIX
TUIIOB

school-collection.edu.ru

75

DIEeKTPOXUMHUYECKUN PSiJT
HaIpsHKEHUM METAJUIOB.
OO01ume crocoObl MOTyYEeHHUS
METaJIJIOB

school-collection.edu.ru

76

OO01ast xapakTepucTHKa
MeTaIoB [A-Tpyniib
[Teproan4eckoil CUCTEMBI
XUMHYECKUX 3JIEMEHTOB.
Harpuit u kanuii: nosiyueHue,
(bU3NYECKUE U XUMUICCKHE
CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX
COeIMHEHNH

school-collection.edu.ru

77

OO61mast xapakTepucTHKa
MeTaioB [[A-Tpyniibe
ITeprnoauuecko CUCTEMBI
XAMHWYECKUX IJIEMEHTOB.
Maruui 1 Kaabliuu:
noJiy4eHue, Pu3ndecKue u

school-collection.edu.ru



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

XUMHYECKHUE CBOICTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCTUHEHUN

78

XKécTkocTh BOJIBI U CITOCOOBI
€€ yCTpaHeHUS

school-collection.edu.ru

79

ATIOMHHMI: TIOTy4YeHUE,
bu3nUecKue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHHUE

school-collection.edu.ru

80

AmMdoTepHbie cBoOMCTBa
OKCHUJa U TUAPOKCHUIA
AIIFOMUHUS,
T'MIPOKCOKOMITIIEKCHI
ATIOMUHUSA, UX IPUMEHEHHE

school-collection.edu.ru

81

Pemenue 3a1a4 pa3JINYHbIX
THUIIOB

school-collection.edu.ru

82

[Tpaktrueckast pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 T10
TeMe "MeTaisl TIIaBHBIX
noarpynm"

school-collection.edu.ru

83

OO0111ast xapakTepucTHKa
METaJIOB MMOOOYHBIX
noarpymi (b-rpym)
[Teprnoauuecko CHCTEMBI

school-collection.edu.ru



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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XUMHWYCCKUX 3JICMCHTOB

84

Pu3NYECKUe U XUMUYCCKHUE
CBOMCTBA XpomMa 1 €ro
COG,Z[HHGHI/Iﬁ, X IMIPUMCHCHHC

school-collection.edu.ru

85

Baxueiimme coeiuHESHUS
Maprasia. [ lepmanranar
KaJIus, ero OKHUCIUTEIbHBIC
CBOMCTBA

school-collection.edu.ru

86

DU3NYECKNE U XUMUYECKNE
CBOWCTBA JKEJIE3a U €T0
coequuenuu. [lonyduenue u
IIPUMEHEHHE CILJIABOB XKeje3a

school-collection.edu.ru

87

Pu3N4EeCKNe U XUMHYECKUE
CBOMCTBA MU U €&
COCIMHEHNN, UX IPUMEHEHUE

school-collection.edu.ru

88

duznyeckue U XUMUIECKUE
CBOICTBA IIMHKA U €T0
COEIMHEHUM, UX MPUMEHEHHUE.
['MIpOKCOKOMILIEKCHI IIUHKA

school-collection.edu.ru

89

[Tpaktrueckas pabora Ne 8.
Pemenue
AKCTICPUMEHTAJIBHBIX 3aJ1a4 110
teme "MeTaiuibl TOOOYHBIX
noarpymm"

school-collection.edu.ru
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90

Pemenue 3a1a4 pa3JINYHbIX
THUIIOB

school-collection.edu.ru

91

O060011eHNE U
CHUCTEeMAaTH3aIUs U3YUYEHHOTO
Marepuasa 1o TeMe
"MeTtamabsr"

school-collection.edu.ru

92

KonTtponbsHas paboTa o teme
"Mertaminr"

school-collection.edu.ru

93

AHaM3 pe3ynbTaToOB
KOHTPOJIbHOM paboThl,
KOppEKIIUs OINO0K

school-collection.edu.ru

94

Ponb xumMuu B obecnieueHnun
YCTOMYMBOTO Pa3BUTHUSA
yenoseyecTsa. [lonarue o
Hay4YHBIX METOJAxX
VCCIICIOBAHNS BEILECTB

school-collection.edu.ru

95

Hayunbie npuHUIUIIBI
OpraHu3alld XUMUYECKOTO
IIPOU3BOJICTBA.
[TpoMbITIIEHHBIE CTTOCOOBI
MOJYYECHHUS BaXKHEHIIINX
BEILIECTB

school-collection.edu.ru

96

XUMHUYECKOE 3arpsI3HEHNE
OKpYKarOLIEN Cpelibl U €r0

school-collection.edu.ru
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IHOCJICACTBHUA

97

Xumus u 3A0pPOBLC UCIIOBCKA.
HeKapCTBCHHI)IC CpCaACTBa

school-collection.edu.ru

98

Xumug nuinu. Pois xumMun B
00€ECIIeYEHHUH TTUILIEBOI
0€30MacCHOCTH

school-collection.edu.ru

99

Kocmernueckue n
napQproMepHbIE CPECTBA.
briToBag xumus

school-collection.edu.ru

100

XWUMUs B CTPOUTEIIBCTBE.
Baxxnenmme CcTpoOUTENBHBIE U
KOHCTPYKIIMOHHBIE
MaTepraIbl

101

XUMHUS B CEJILCKOM XO3SHUCTBE.

Oprannueckue u
MUHEPAJIbHbIC YA0OPEHUS

102

Cucremarusaius u
000011IeHNE 3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

102



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., [Ilpo3noB A.A., Jlynun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



