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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 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 o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTayy UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaTu3aiusi KOTOpoW oOecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GoOpMe E€IUHOIO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpenesneHue M CTPYKTYpPHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIEH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHMUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XUMHH IMPEAYCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOrO YpOBHEH B CHCTEME
nudpepeHIpoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OOIIero 0o0pa3oBaHUS
XUMHSI Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEJHEro npodeccuoHaaIbHOro
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOJIYYeHHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k miIaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBndomMu IpeaMeTa «XUMHUs» Ha YpOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuuax 0a3oBOro M yriayOJaEéHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJILHOTO YyBEJIWYEHUA OOBbEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHAMUKH. WM3ydeHume mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaAKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYECHHUS JUJIsl KJIACCOB ONpeaeIEHHOTO Ipoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHue OyayT UMETh 3JEMEHTHl yueOHOro Marepuana mo ooumie xumun. [lpu
U3y4YEeHUU TMpeMeTa B JaHHOM CcIllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, 3JIEKTPOJIU3d, MNPEACTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTPHOTO  PACCMOTPEHHUS XMMHUYECKOM  OpraHu3aldyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. IIpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XHUMHs» Ha yriIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeameTra «XUMHS» Ha YIIIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJIEHUW IPUPOJBI, O MECTE XUMHH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPI'UH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTAJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHHWS XUMUYECKUX pPEakLMil, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIAIIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMWYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJeH M MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBJICHWH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW MICSATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIIECTB;

e yIyOJieHWE TPEACTaBICHWH O  HAYYHBIX METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS] YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XWMUYECKHX SIBJICHUM, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  YpPOBHE OCOOYH0  aKTyaJlbHOCTb
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmupoBaHuEe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOIOTOIB30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBECHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynciao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, coctaBisier 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o cBOOOMHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupuKalMu OpraHUYecKUx BemecTB. [loHsiTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3aiysi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMoniorudeckuii psii aakeHoB, obmias Gopmyia, HOMEHKIATYypa.
DJEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, 6- U m-CcBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE ATTKAIUECHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMU  MPUCOCOUHEHHS,  JUMEPU3ALMU U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalie, PEakUUd NPUCOEAUHEHUS, OKHCIEHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupoaa. CrnocoObl NOIy4YeHUS U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETOHKa, KPEKUHT (TEPMHUYECKHUN, KaTaTUTHUYECKHil), PUPOPMHUHT, MHPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILYy, HUTPOrpynmny, UIHAHOTPYMIY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICHCTBHE allETUIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpa3ljamMM IIacTMacc, KaydyyKOB M pE3MHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U raJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). ['oMonormveckui psj, oOmas ¢opMyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBME C  OpPraHUYeCKMMHU M  HEOPraHMYECKHUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKI€O(MUILHOTO 3aMEIEHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHwle peakuuun Ha ¢eHod. TOKCHUHOCTH (eHoa.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB H
KETOHOB.  XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuit psia, oOwmas dopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3WUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHE B npupoje. DoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYCHUE B KUZHEACATEIbHOCTU opranu3Ma. /[ucaxapuisl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTeH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUTIOJI03bl. XHMUYECKHE
CBOMCTBA KpaxMalsia: TMAPOJIN3, KAYECTBEHHAs PEaKUUs C MOAOM. XHMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX MPEBPAIICHUI:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAUECTBEHHbIC PEAKIMM Ha albIeTubl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHuUpThl U
¢deHnomnb», «KapooHoBbie kUCI0ThI. ClI0KHBIE 3()UPBD).

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHms.

AMHHBI — OpraHMYECcKUE MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTtunyeckue W apoMaTUYECKue; IEepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrtpoeHue
aHwIMHa. B3auMHoe BIusSHUE Tyl aTOMOB B MOJeKyje aHuiuHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwiMH. CrocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudarnueckux aMuHOB. llonmyuyeHue aHuIMHA U3
HUTPOOEH30a.

AmuHOkHuCOTE.. HoMeHknaTypa u nzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @PU3Nyeckue CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCALMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JCHATypalus,
KaueCTBEHHbIC PEaKLIUU Ha OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcoJiepKalllue  OpraHuMyeckue  coeauHeHus’» u  «Pacmo3HaBanue
OpTraHUYECKUX COCTUHEHUIN.

BbicokoMoJIeKyJIsIPHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJIYKTOB CropaHusi, MO KOJMYECTBY BewiecTBa (Mmacce, 00bEMY) MPOAYKTOB
peakluMu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBS3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJb30BAHHE KaK OOIIHUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKH, YIJIEBOABI, JKUPHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NMEPUOIUUECKOrO 3aKOHA U [lepuoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IuHa cBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMoneKysapHble B3aUMOIEHCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COCAMHEHUN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpanus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTaHUUECKOH W OpPraHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuuu. Katanus u katanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM CclIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaILCHUI:
pa3lIoKEHUE TMEPOKCHUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tonoxenne HemeraiuioB B llepmogumueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIIOB (Ha MpUMEpPE KUCIOpOoAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidyyeHus, (U3NYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOTyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBouctBa. CepoBogopon, cyibpuasl. Oxcupn cepoi(lV), okcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune azoTta
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(l1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY W TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3NYECKUE U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKAX DJEMEHTOB. Marawii W KaJblWi: TOJy4eHHe, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro COeAUHEHUH. AMQOTEpHbIE CBOIICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA Xpoma U ero coeanHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nYeCcKne 1 XMMHYECKHE CBOMCTBA MEIH U €€ coenuHeHuid. [lomydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpPEBpalCHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BUJICOMATEPHAJIOB), B3aMMOJCHUCTBUE IIMHKA W JK€Je3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEeIICHNE 3KCIEPUMEHTAIBHBIX 33/1a4d [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHHUS W METOAOJOTHH HAyYHOI'O MCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpedbl U €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XWMHMSI THIIKA: OCHOBHBIE KOMITOHEHTBI, MUIIEBbIE T00aBKU. Poib xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUILINE CTPOUTEIbHBIE MAaTEpHAIIbI (LIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBAa) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE pPacTBOPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzauust MeXNpeOMETHBIX CBA3€M NpH  HM3y4YeHUH OOwmend u
HEOpraHW4eCcKOM XUMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OETIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIEIEHBI CIEAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU W HOPMaMHU T[IOBEJCHUsS; HAIUYHE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCce peann3aiiui 00pa3oBaTeIbHOM JeATeTbHOCTH.

JIM4YHOCTHBIE pE3yJIbTATBl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPHUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHIl pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpa3oBanus, Oyayiied MpoPecCuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIAIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIIEHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJlbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHUE XUMHYECKOU



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJIA (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUST ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IU4YHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOJAUMOW [JIi BBIMIOJHEHHS yYE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUHU, BBICKA3bIBATh HIeH, GOPMYIUPOBATH CBOM MPEAIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWH Y4YeOHBIX U HCCIICIOBATEIIbCKUX 3a7ad, BBIOMpaTh HaumoOoJiee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a u
CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysIbTaThl OCBOSHUS MTPOTPAMMBI 10 XUMUH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWM B Pa3IUYHBIX y4eOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3/IaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojouka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipynma, pajaudKal, CTPYKTYpHble (opMyibl (pa3BEPHYTHIE, COKpaLIEHHBIE,
CKEJIETHbBIE), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalieHUs] DHEPrUM TPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS MPUYMHHOCTY U CUCTEMHOCTH XUMHWUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3aUMHOM BJIMSIHUM ATOMOB M TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEATETLHOCTH  YeJOBEeKa, OOIMWX  HAYYHBIX  MNPUHIUIAX  XHMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBIISATh YPAaBHEHMS] XMMHUYECKHX PEAKIUN M PACKPBIBATh UX CYLIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIECTB I WLTIOCTPALINHI
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAS, NMAaJbMUTUHOBAS KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEACTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJEBOJIOPOJOB, CIUPTOB, AaJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yyrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) W YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKON XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AaHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHMYECKOTO JCWCTBUSI HAa >KUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, epepadbarpiBaTh €€ U UCIOIh30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUuaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO U IPUPOJIHOU

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alsl aTOMHBIX OpOWTaned, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMALMUA, CTENEeHb JAUCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAllME€ B OCHOBE ITOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  YpPOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOlMX  HAay4YHBIX  OPHUHIMIAX  XUMHUYECKOIro
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yYCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XUMUYECKON CBS3M (KOBAJCHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3INYHBIM IpU3HAKaM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa u
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
ITepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3Ys  TMOHATHUA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM mno mnepuogaMm u rpynmnam Ilepumoamyeckont cucremsr [, .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHM: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPTraHWYECKHMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX pEeakUui; peakuuid MOHHOr0 OoOMEeHa MyTEM COCTaBICHHUS WX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh, YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIMUA C y4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOILIEHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BeIIeCTBa WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpaA C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa pEaKinH,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTANBbHBIX 3a7ad no Temam «Metamey u  «Hemeramnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIIECNOBAHUS, TMPEIACTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TOJb30BaHUS XHMHUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Kourposbnbie IIpakTHyeckue
n/n MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
IIpenmer opraHu4ecKoil XUMHH. http://school-
11 Teopus cTpoCHHS OPraHUIECKUX 8 collection.edu.ru/catalog/res/d05469af-
COGZ[I/IHGHI/H;'I A. M. BYTJIGPOBa 69bd-11db-bd13-0800200c9c10/
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
http://school-
IIpenenwHbBIC YTIIEBOAOPOIBI —
2.1 et yr AOPOA 5 collection.edu.ru/catalog/res/d05469af-
AJIKaHbl, THKTOATIKAHEL 69bd-11db-bd13-0800200c9c10/
. http://school-
HenpenenpHble JIEBOAOPOABI:
2.2 pel yr HOPOL 14 1 collection.edu.ru/catalog/res/d05469af-
AJIKCHDI, QITKAJTHCHET, AITKMHEI 69bd-11db-bd13-0800200c9c10/
http://school-
Apomaruueckue JIEBOAOPOABI
2.3 ( P ) . HOPOL 8 collection.edu.ru/catalog/res/d05469af-
ApeHEt 69bd-11db-bd13-0800200c9c10/
http://school-
IT
2.4 PHPOZHRIE HOTOTHIH 4 collection.edu.ru/catalog/res/d05469af-
YTIIEBOJIOPOJIOB M HX NepepaboTka 69bd-11db-bd13-0800200c9c10/
http://school-
r
2.5 ATIOTCHIPOSBOIILIC 4 1 collection.edu.ru/catalog/res/d05469af-
YIIICBOOPONIOB 69bd-11db-bd13-0800200c9c10/
Hroro no pazneny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust




3.1 Cnuptsl. Oenon 11

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

KapOoHunbsHBIE COeTUHEHUS:
3.2 aNbJAeTU/IbI U KeTOHBI. KapOoHOBBIE 21
kucioThl. CnoxHbie 3pupbl. XKupbl

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

3.3 VriaeBonsl 9

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

Hroro no pazneny 41

Pa3znen 4. A3oTconepxkamue opraHudecKue coe{uHeHust

http://school-
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 collection.edu.ru/catalog/res/d05469af-
69bd-11db-bd13-0800200c9c10/
Hroro no pazgeny 12

Paspnen S. BeicokoMoJIeKy I pHBIE COeUHEHUSA

http://school-
5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 collection.edu.ru/catalog/res/d05469af-
69bd-11db-bd13-0800200c9c10/
Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

JuekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabsneie IIpakTuuyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToma.
[Tepunonnueckuii 3aKoH U http:/ S_ChOOI'
11 Tle PO LIIECKas CHCTEMA 9 collection.edu.ru/catalog/rubr/d05469af-
' pHOA 69bd-11db-bd13-0800200c9c11/
XUMHYECKHX 3eMeHToB /1. H.
MemneneeBa
http://school-
12 CtpoeHue BenecTa. 11 1 collection.edu.ru/catalog/rubr/d05469af-
' MHoroo6pasue BeLIeCTB 69bd-11db-bd13-0800200c9c11/
http://school-
13 X UMIECKIE DEAKILI 19 1 3 collection.edu.ru/catalog/rubr/d05469af-
' peaxtt 69bd-11db-bd13-0800200c9c11/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
http://school-
collection.edu.ru/catalog/rubr/d05469af-
21 Heweranet 31 . 3 69bd-11db-bd13-0800200c9c11/
http://school-
29 MeTarbt 23 1 2 collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c11/




Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

54

MGTOI[BI IIO3HAaHUA B XUMUU.

3.1

XUMHS U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB 3 o
JIEKTPOHHbIE M (pOoBbIE
Nen/m  Tema ypoka Kontposbusbie IIpakTuueckue P HHep
Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI padoThI
[Ipenmer u 3HaYeHUE OPraHUYECKON http://school
ttp://school-

1 XHMHH’gPCHCTaBHeHHe © 1 collection.edu.ru/catalog/res/d05469af-
MHOTOODPA3MH OPTaHUHCCKHIX 69bd-11db-bd13-0800200c9c10/
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U BO30OYXIEHHOE hitp:// S.ChOOI_

2 1 collection.edu.ru/catalog/res/d05469af-
COCTOﬂHHﬂ). BasieHTHBIE BO3MOXKHOCTU 69bd'11db‘bd13'0800200C9C10/
aToma yriepoja
XUMHYECKas CBA3E B OpPraHu4eCKux h l/sch |

ttp://school-
.M .

3 COCHMHEHITAX exaHmMIf 1 collection.edu.ru/catalog/res/d05469af-
0Opa3oBaHNs KOBANCHTHOH CBA3M, 69bd-11db-bd13-0800200c9¢10/
CrocoObl pa3pbiBa CBsI3EH

http://school-
T .

4 coprt CTva TH&OEraHH%CKHX 1 collection.edu.ru/catalog/res/d05469af-
COCIMHCHII A. M. BYTICpOBa 69bd-11db-bd13-0800200c9c10/
Bunbr uzomepun: cTpykTypHas,

MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE hitp:// S.ChOOI'

5 1 collection.edu.ru/catalog/res/d05469af-
3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX 69bd-11db-bd13-0800200c9¢c10/
COEeTUHEHNN
[IpencraBnenue o KaccuPUKAIIN U http://school-

6 CUCTEMATHUYECKasi HOMEHKIJIATypa 1 collection.edu.ru/catalog/res/d05469af-

7 Knaccudukanus peakiuii B 1 http://school-




OPraHU4YeCKOW XUMHUHU

collection.edu.ru/catalog/res/d05469af-
69bd-11db-bd13-0800200c9c10/

Cucremarusanus 1 00001eHne

http://school-

3JIEKTPOHHOE U IPOCTPAHCTBEHHOE

8 . collection.edu.ru/catalog/res/d05469af-
SHAHUM TO TEME 69bd-11db-bd13-0800200c9c10/
AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as htto:/fschool

9 (opMy1a, HOMCHKIATYPA  H3OMEpHS, coIFI)eCE((:Jn(.)eodu.ru/catalog/res/d05469af-
OJICKTPOHHOC U ITPOCTPAHCTBCHHOC 69bd-11db-bd13-0800200c9¢c10/
CTPOCHUC MOJICKYJI

10 usirieckue it XUMIMECKIE CBOHCTBa Eglrl)e./(/;gz(.)géu.ru/catalog/res/d05469af-
allkaton 69bd-11db-bd13-0800200c9c10/
HaxoxneHue ankaHoB B IPUPOJE. http://school-

11 CriocoObI mosTydeHus 1 IPUMEHEHNE collection.edu.ru/catalog/res/d05469af-
AIKAHOB 69bd-11db-bd13-0800200c9c10/
[{uknoankansl: o6mmas Gopmyna,

HOMEHKJIAaTypa U U30MEpPHs, http://school-

12 0COOEHHOCTH CTPOSHHSI U XUMHUYECKUX collection.edu.ru/catalog/res/d05469af-
CBOMCTB, CIIOCOOBI TIOTYUCHHSI U 69bd-11db-bd13-0800200c9c10/
NpUMEHEHNUE
Pemienue paC‘léTHBIX 3aJ1a4 Ha
OIpEJIETICHUE MOJIEKYJIIPHON
(GopMyJIbl OPraHU4YECKOIro BELIECTBa http://school-

13 110 MacCOBBIM JIOJISIM aTOMOB collection.edu.ru/catalog/res/d05469af-
DJIEMEHTOB, BXOJIAIINX B €70 COCTAB. 69bd-11db-bd13-0800200c9c10/
Cuctemaru3zanus 1 0000IICHUE
3HAHUU 10 TEME
AJKEHBI: TOMOJIOTHYECKHH psif, oO1as http://school-

14 dbopMyina, HOMEHKIATypa, collection.edu.ru/catalog/res/d05469af-

69bd-11db-bd13-0800200c9c10/




cTpoeHue Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUs AIKEHOB

dusnyeckue U XUMUYECKHE CBOMCTBA

http://school-

15 collection.edu.ru/catalog/res/d05469af-
ankenos. [Ipasuio MapkosHuKoBa 69bd-11db-bd13-0800200c9c10/

http://school-

16 CTIOCO0H Oy HCHHS H IPUMCHEHHE collection.edu.ru/catalog/res/d05469af-
AJIKCHOB 69bd-11db-bd13-0800200c9c10/
[TpakTrueckast padora Ne 1 o treme http://school-

17 "Tlonmy4yeHne 3TUICHA ¥ U3YYEHHUE €ro collection.edu.ru/catalog/res/d05469af-
CBOHCTB" 69bd-11db-bd13-0800200c9c10/
Pemenue pacy€rHbix 3a1a4 Ha http://school-

18 orpezieNieHue MOJIEKYIIPHOM collection.edu.ru/catalog/res/d05469af-
AJKaIueHBI: CONPSDKEHHBIE, http://school-

19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE. collection.edu.ru/catalog/res/d05469af-
OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHSI 69bd-11db-bd13-0800200c9c10/

o « http://school-
X

20 MMHTACCIHE CBOHCTRA CONPIICHIRIX collection.edu.ru/catalog/res/d05469af-
JIMCHOB 69bd-11db-bd13-0800200c9c10/

http://school-

21 CTIOCOOBI MOMYHCHHS 1 IPUMCHCHHC collection.edu.ru/catalog/res/d05469af-
AIKAMCHOB 69bd-11db-bd13-0800200c9c10/
AJKVHBI: TOMOJIOTHYECKUH psi,
oOmas popmysa, HOMEHKIATypa, http://school-

22 AJIEKTPOHHOE U MPOCTPAHCTBEHHOE collection.edu.ru/catalog/res/d05469af-
CBONCTBA

23 XHUMHYECKHE CBONCTBA aJTKMHOB hitp://school-

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




69bd-11db-bd13-0800200c9c10/

KauecTBeHHBIE peakiMy Ha TPOUHYIO

http://school-

24 collection.edu.ru/catalog/res/d05469af-

CBA3D 69bd-11db-bd13-0800200¢9c10/
http://school-
C 0 .

25 FOCODET MOTYACHIA H HPHMEHCHIE collection.edu.ru/catalog/res/d05469af-

AITKUHOB 69bd-11db-bd13-0800200c9c10/
. « http://school-
P : .

26 CHICHHE 3a/at pacqeﬂjl 1o collection.edu.ru/catalog/res/d05469af-

YPABHCHHIO XUMHIHCCKOU peaKiti 69bd-11db-bd13-0800200¢9c10/
http://school-
000 .

27 CHCTerwaTmaum 11 ODODIICHHE collection.edu.ru/catalog/res/d05469af-
SHAHMH 0 TeMe 69bd-11db-bd13-0800200c9c10/
ApEHBI: TOMOJIOTHYECKUH psiJ, 00mIast
opmy1a, HOMEHKIIATYPA. http://school-

28 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE collection.edu.ru/catalog/res/d05469af-
TOJIyOJia, UX (I)I/I3I/I‘ICCKI/IG CBOICTBa

. . http://school-
X : .

29 VIMHBCIHE CROVICTRA ApCHOB collection.edu.ru/catalog/res/d05469af-
PCAKIHMH 3aMCIICHHA 69bd-11db-bd13-0800200c9c10/
XHWMH4YECKUE CBOMCTBA aPEHOB: http://school-

30 pEaKIy MPUCOCTUHEHNUS, OKUCIICHUE collection.edu.ru/catalog/res/d05469af-

N http://school-

31 OcobeHHOCTH XHMHTECKIX CBOHCTR collection.edu.ru/catalog/res/d05469af-
cripona 69bd-11db-bd13-0800200c9c10/
Pemenue pacy€THbix 3a1a4 Ha http://school-

32 orpesielieHue MOJICKYIIIPHOM collection.edu.ru/catalog/res/d05469af-

(hOpMyJITBI OPTaHMYECKOTO BEIIECTBA

69bd-11db-bd13-0800200c9c10/




CriocoObI mostyueHus 1 IPUMEHEHNE

http://school-

33 collection.edu.ru/catalog/res/d05469af-
apcHOB 69bd-11db-bd13-0800200¢9c10/
I'enernueckas CBA3b MEXKIY http://school-

34 pa3IMYHBIMH KJTacCaMu collection.edu.ru/catalog/res/d05469af-
YIJICBOLOPO/IOB 69bd-11db-bd13-0800200c9c10/
Pacué€tpl 0 ypaBHEHUSIM XUMUYECKHX http://school-

35 peakuuii. CuctemMaru3anus u collection.edu.ru/catalog/res/d05469af-
0600IIEHNE 3HAHMIA [0 TeMe 69bd-11db-bd13-0800200c9c10/

. http://school-
IT ! .

36 PYPOIRIRIH 13, LIOTyTHHE collection.edu.ru/catalog/res/d05469af-

HEQTAHEIC a3kl 69bd-11db-bd13-0800200c9c10/
. http://school-
K .

37 aMeHIéHH YPOID M HPOZIYICTHE €10 collection.edu.ru/catalog/res/d05469af-
HepepaboTKu 69bd-11db-bd13-0800200¢9c10/
Hed1b 1 ciocoObI €€ mepepaboTKH. http://school-

38 [IpumeneHre TPOAYKTOB NEpepadOTKU collection.edu.ru/catalog/res/d05469af-
HedTH 69bd-11db-bd13-0800200c9c10/
I'eneTnueckas cBsI3b MCKIAY http://SChOO'-

39 pa3IMYHBIMU KJIacCaMu collection.edu.ru/catalog/res/d05469af-
YIIIEBOZOPOJIOB 69bd-11db-bd13-0800200c9c10/
I'anor CHOITPONU3BOJHBIC h lisch |

. ttp://school-

40 ymeBOHOl_DOHOB' DUICKCTPOTIO® collection.edu.ru/catalog/res/d05469af-
CTPOCHMUE; peaKini 3aMCILCHHA 69bd-11db-bd13-0800200c9c10/
raJIorcHa
JlewicTBue 1Iemovuei Ha htto://school

ttp://school-
41 TaTIOTCHIPOHSBOAHBIC. collection.edu.ru/catalog/res/d05469af-

BiauMmoneiicTBue nurajaoreHaakaHoB C
Marasucm u IMHKOM

69bd-11db-bd13-0800200c9c10/




Cucremarusanus U 00001eHue

http://school-

42 . " " collection.edu.ru/catalog/res/d05469af-
SHAHMI 110 pasey "YI/ICBON0POEI 69bd-11db-bd13-0800200¢9c10/
http://school-
K .
43 ";HTPOHBHM pa"60Ta HOTeme collection.edu.ru/catalog/res/d05469af-
TICBONIOPOET 69bd-11db-bd13-0800200c9c10/
HpeI[CJIBHBIG OAHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psiJl, oO1as hitpe/ischool
ttp://school-

44 (opwya, cTpoeHne Mosekyt, collection.edu.ru/catalog/res/d05469af-
M3OMCEpHA, HOMCHIIATYP4, 69bd-11db-bd13-0800200c9c10/
kinaccudukanms, puznyeckue
CBOICTBA

. http://school-
X

45 VMITACCICHE CBOMCTRA NPEACIBHEIX collection.edu.ru/catalog/res/d05469af-
OAHOATOMHBIX CLIMPTOB 69bd-11db-bd13-0800200c9c10/

http://school-

46 Cniocobpt nomysenHs u npumerenie collection.edu.ru/catalog/res/d05469af-
OMHOATOMHBIX CIIMPTOB 69bd-11db-bd13-0800200c9c10/
[TpocTtbie 3¢upbl: HOMEHKIATYpa U http://school-

47 U30MepHsi, 0COOEHHOCTH (PU3MUECKUX collection.edu.ru/catalog/res/d05469af-
MHOroaTOMHBIE CITUPTBL: http://school-

48 STHJICHTJINKOJb U TJIUIEPHUH, UX collection.edu.ru/catalog/res/d05469af-
du3nyeckre U XMMUYECKHE CBOMCTBA 69bd-11db-bd13-0800200c9c10/

http://school-

49 Cniocobpt nosyseHHs 1 npuMeHeHHe collection.edu.ru/catalog/res/d05469af-
MHOTOATOMHBIX CLIMPTOB 69bd-11db-bd13-0800200c9¢10/
denom: CTPOCHUE MOJICKYIJIBI, http://schoo|_

50 busndeckue cBoiicTBa. TOKCHYHOCTH collection.edu.ru/catalog/res/d05469af-

denona

69bd-11db-bd13-0800200c9c10/




http://school-

51 XuMHYECKUe CBOMCTBA (heHoIa collection.edu.ru/catalog/res/d05469af-
69bd-11db-bd13-0800200c9c10/
http://school-

52 Cniocobpt nomyseHist 1 npumereHHe collection.edu.ru/catalog/res/d05469af-
Genoma 69bd-11db-bd13-0800200c9c10/
[IpakTuueckas padora Ne 2. Pemenue http://school-

53 9KCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe collection.edu.ru/catalog/res/d05469af-

http://school-
000 .

54 CHCTerwaTmaum 11 ODODIICHHE collection.edu.ru/catalog/res/d05469af-
SHAHUH TIO TEME 69bd-11db-bd13-0800200¢9c10/
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE htto:/fschool

" ) ttp://school-

55 CTPOCHHE KAPOOHHIILHOH gpynm’l’ collection.edu.ru/catalog/res/d05469af-
TOMOJIOTHICCKHIE PANIEL, 0bIIad 69bd-11db-bd13-0800200c9c10/
(1)OpMy.]'Ia, HU30MCpHA U HOMCHKJIATypa

) http://school-
A : .

56 HBVH CTH/bL 1 KTOHBL: H3HTIECKHe collection.edu.ru/catalog/res/d05469af-
CBOMCTEA, PCaKiiiit IIPUCOCHHCHIA 69bd-11db-bd13-0800200c9c10/

http://school-

57 PeaKiliH OKMCICHIT 1 KaXICCTRCHHBIC collection.edu.ru/catalog/res/d05469af-
PEAKIIH AIHICTHIIOB 1 KETOHOB 69bd-11db-bd13-0800200¢9c10/

http://school-

58 (-n10co6b N0y HEHHs ATBACTHACB i collection.edu.ru/catalog/res/d05469af-
KCTOHOB 69bd-11db-bd13-0800200¢9c10/
OaHOOCHOBHBIE MpeebHbIE http://school-

59 KapOOHOBBIE KUCIIOThI, 0COOEHHOCTH collection.edu.ru/catalog/res/d05469af-
CTPOCHHS HX MOJIEKYII 69bd-11db-bd13-0800200c9c10/
H3omepus u HOMEHKIIaTypa http://school-

60 KapOOHOBBIX KUCIIOT, UX (PU3UUECKUE collection.edu.ru/catalog/res/d05469af-

CBOWCTBA

69bd-11db-bd13-0800200c9c10/




XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

http://school-

61 collection.edu.ru/catalog/res/d05469af-
OJHOOCHOBHBIX Kap6OHOBLIX KHUCIIOT 69bd-11db-bd13-0800200¢c9¢c10/
Oco0eHHoCTH CBOMCTB MypaBbUHON http://school-

62 KHCJI0TBL. MHOTOOOpa3ue KapOOHOBBIX collection.edu.ru/catalog/res/d05469af-
KHCIOT 69bd-11db-bd13-0800200c9c10/
Oco0eHHOCTH CBOICTB: HENPEAETbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX, http://school-

63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX collection.edu.ru/catalog/res/d05469af-
KUCJIIOT. Hpe,[[CTaBI/ITeJ'II/I BBICIIIUX 69bd'11db'bd13'0800200C9C10/
Kap60HOBLIX KHUCIIOT

http://school-
IT 0 :

64 OFUITHE O HPOUSBOIIHEDE KAPOOHOBHIX collection.edu.ru/catalog/res/d05469af-

KucnoT 69bd-11db-bd13-0800200c9c10/
http://school-
0 .

65 (CTIOCOOBI MOJIYHEHHS 1 HPUMCHCHHE collection.edu.ru/catalog/res/d05469af-
KapGOHOBAIX KHCIIOT 69bd-11db-bd13-0800200¢9c10/
CnosxHple 5()UpPbI: TOMOJIOTHYECKHH http://school-

66 pan, odmas opMyIia, U30Mepus U collection.edu.ru/catalog/res/d05469af-
HOMEHKJIATypa 69bd-11db-bd13-0800200c9c10/

. http://school-
() .

67 VISHHACCIHE 1 XHNMITICCKHC CRONCTRa collection.edu.ru/catalog/res/d05469af-
>pupos 69bd-11db-bd13-0800200c9c10/
Pemenue pacu€rHbix 3a1a4: 1o htto://school

. ttp://school-

68 YPABHCHIIO XHMITICCIOH P efKHHH’ fa collection.edu.ru/catalog/res/d05469af-
OTIPECTICHUE MOJICKYIAPHON 69bd-11db-bd13-0800200c9c10/
(hOpMyJITBI OPTaHMYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3. Pemenue http://school-

69 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME collection.edu.ru/catalog/res/d05469af-

"Kap6oHoBbie kucI0ThI. C0XKHbBIE

69bd-11db-bd13-0800200c9c10/




a¢upsr"

Kupsl: ctpoenue, pusndeckue u

http://school-

70 . collection.edu.ru/catalog/res/d05469af-
XUMHECKHE CBOHCTBA (THAPOMHS) 69bd-11db-bd13-0800200c9c10/
OcoOEHHOCTH CBOWCTB JKHUPOB, http://school-

71 COJIepKalIX OCTaTKU HEINPENEIbHBIX collection.edu.ru/catalog/res/d05469af-
)KHpHBIX KHUCJIIOT. }KI/IpBI B HpHpOI[e 69bd'11db‘bd13'080020009010/
MEI1a KaK COJY BBICIITHX Kap6OHOBBIX h llschool

o ttp://school-

72 KHCTIOT, 1 MOIOMEE ACHCTBHC. collection.edu.ru/catalog/res/d05469af-
IToHsATHE O CUHTETUYECKUX MOIOIIMX 69bd-11db-bd13-0800200c9¢c10/
cpenctax (CMC)

I'eneTnueckas cBsI3b YTJIEBOAOPOAOB U http://SChOOI-

73 KHCJIOPOJICOACPKAIINX OPraHUYECKHUX collection.edu.ru/catalog/res/d05469af-

BeIECTB 69bd-11db-bd13-0800200c9c10/
« http://school-
P

74 acqen’f 1O YPABHCHIDIM XHMITeCtiX collection.edu.ru/catalog/res/d05469af-
PeaKiH 69bd-11db-bd13-0800200c9c10/

http://school-

75 CHCTeEAaTmaHM 1 0Bobmene collection.edu.ru/catalog/res/d05469af-
SHAHUH TIO TeMe 69bd-11db-bd13-0800200c9c10/
OO61ast XapakTepUCTHKA YTIIEBOI0B U http://school-

76 KJaccu(uKanus yriaieBoaoB (MOHO-, collection.edu.ru/catalog/res/d05469af-
I~ U [OJICAaXapHIbI) 69bd-11db-bd13-0800200c9c10/

) http://school-
M : .

77 Oljocaxap HABL pusiCCKHe collection.edu.ru/catalog/res/d05469af-

CBOMCTBA H HAXOMIICHHC B MIPHPONC 69bd-11db-bd13-0800200¢9c10/
« http://school-
IT .

78 PUMGHCHHUE TITOKOIL], G0 SHATICHIC B collection.edu.ru/catalog/res/d05469af-
KUSHEACATCIILHOCTH OpraHi3Ma 69bd-11db-bd13-0800200¢9c10/

79 Jucaxapunpl: caxapo3a, MaJabT03a U http://school-




nakro3a. Haxoxnenue B npupoje u
IPUMEHEHHE AUCaXapuJIOB

collection.edu.ru/catalog/res/d05469af-
69bd-11db-bd13-0800200c9c10/

[Tonucaxapuasl: cTpoeHue

http://school-

80 MaKpOMOJIEKYJ, PU3NIECKUE U collection.edu.ru/catalog/res/d05469af-
XMMHUYECKHE CBOMCTBA, TPUMEHEHUE 69bd-11db-bd13-0800200c9c10/

http://school-

81 TonsTHE 06 HCKYCCTBEHHEIX collection.edu.ru/catalog/res/d05469af-
BOJIOKHAX 69bd-11db-bd13-0800200¢9c10/
Pemienue PAaCUYCTHBIX 3a1a4 Ha h lisch |

ttp://school-

82 OHPCACIICHIE AOIIH BLIXOAA HPOAYITa collection.edu.ru/catalog/res/d05469af-
PCAKIHH OT TCOPCTHHCCKU 69bd-11db-bd13-0800200c9c10/
BO3MOXHOI'O

http://school-
C 000 .

83 HCTeEAamBaHM 11 ODODIEHHE collection.edu.ru/catalog/res/d05469af-
SHaHUM TIO pasieity 69bd-11db-bd13-0800200c9c10/
KOHTpOJ’IBHaSI pa60Ta 10 TEMC http://SChOO'-

84 "Kucnoponconepxkarue collection.edu.ru/catalog/res/d05469af-
AMUHEL KJ'IaCCI/I(I)I/IKaLII/I}I, CTPOCHUC h lisch |

ttp://school-

85 moeiy, oduas hopmya, H3oMepus, collection.edu.ru/catalog/res/d05469af-
HOMEHKIATYpa 1 (pu3HaecKue 69bd-11db-bd13-0800200c9¢10/
CBOMCTBA

o http://school-
X

86 FIMHHCCIHE CROHCTBA collection.edu.ru/catalog/res/d05469af-
anMpaTHICCKNX aMHHOB 69bd-11db-bd13-0800200c9c10/
AHWIIVH: CTPOCHUE aHWJINHA, http://school-

87 0COOCHHOCTH XMMUYECKUX CBOHCTB collection.edu.ru/catalog/res/d05469af-
AHIIIAHA 69bd-11db-bd13-0800200c9¢10/

88 CriocoObI TIONTyIeH s ¥ IPUMEHEHHE hitp://school-

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




anmu(aTHIeCKUX aMHHOB

69bd-11db-bd13-0800200c9c10/

89

90

91

92

93

94

95

96

AMHMHOKHCIIOTBI: HOMEHKIJIATypa 1
u30MepHsi, (HPU3NYECcKre CBOMCTRA.
OTI[CHBHBIG MMpeACTAaBUTCIIN O-
AMHHOKHUCIIOT

XHUMHUYeCKre CBOMCTBA aMHMHOKHCIIOT,
X OHMOJIOTHYECKOE 3HAUYEHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIIN3
MENTHUIOB

benku kak npupoHble NOIUMEPHI;
CTPYKTYpBI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

A3oTCOAEpIKAIIHNE TeTEPOIMKINICCKHIE
coearHeHus. HyKJIIEHHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs
poib

[Tpaktuyeckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A3oTcoaeprKalye OpraHn4ecKue
coeuHeHus"

[IpakTuueckas padora Ne 5. Perenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Pacnio3HaBaHUE OPraHUYECKUX
coequHeHun"

KonTponbhas pabota no teme
"A30TcoeprKale OpraHnYeCcKue

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

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

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

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

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

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

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

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




coeuHeHus"
OcHOBHbBIE TOHATUS XUMHH tto://school
" ttp://school-

97 BRICOROMOJICKYIVIPHBIX COCIHHEIHI 1 1 collection.edu.ru/catalog/res/d05469af-
MCTOJbI UX CUHTC3a —IIOJIMMCPU3AlUA 69bd-11db-bd13-0800200¢c9¢c10/

Y TIOJTMKOH/ICHCAITUS
http://school-

98 Hﬂacmgaccm' Y TAH3AKA 1 collection.edu.ru/catalog/res/d05469af-

1epepaboTKa IitacTiika 69bd-11db-bd13-0800200c9c10/
. o http://school-

99 IACTOMEPEL: HaTypa'HLHBII)H 1 collection.edu.ru/catalog/res/d05469af-
CHHTCTHHECCRHC KayHyKH. Fesutia 69bd-11db-bd13-0800200c9c10/
Bonokna: HatypanbHble, http://school-

100 HCKYCCTBEHHbIE, CHHTETUUECKHE. 1 collection.edu.ru/catalog/res/d05469af-
[TomumepsI crienranbHOTO Ha3HAYCHUS 69bd-11db-bd13-0800200c9c10/
[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe http:// S.ChOOI'

101 p 1 collection.edu.ru/catalog/res/d05469af-

ACTIO3HABANME [LTACTMAcC 1 69bd-11db-bd13-0800200c9c10/
BOJIOKOH"
O06o0011eHnEe U cUCTeMaTU3aIHs http://school-

102 W3Y4YEHHOT0 MaTepuaa 1o TeMe 1 collection.edu.ru/catalog/res/d05469af-

"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS" 69bd-11db-bd13-0800200c9c10/
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

Ne

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero odpa3oBaTeIbHbIE PeCypChl
padoTshI padoThI
http://school-

1 Atom. CocTaB aTOMHBIX sZ€ED. 1 collection.edu.ru/catalog/rubr/d05469af-
XuMUYecKui a5eMeHT. M30Tomb! 69bd-11db-bd13-0800200c9c11/

http://school-

5 CtpoeHue 2JIeKTPOHHBIX 000J10UeK 1 collection.edu.ru/catalog/rubr/d05469af-
aTOMOB, KBAHTOBBIE YHCJIA 69bd-11db-bd13-0800200c9c11/

http://school-

3 Kiaccudukanms XumMuaeckux 1 collection.edu.ru/catalog/rubr/d05469af-
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) 69bd-11db-bd13-0800200c9c11/

http://school-

4 Pacnipenenenue 31meKTpoHOB IO 1 collection.edu.ru/catalog/rubr/d05469af-
aTOMHBIM OpOUTAIISIM 69bd-11db-bd13-0800200c9c11/
DJIEKTPOHHBIE KOH(QUIYpalluK aTOMOB http://school-

5 SICMCHTOB B OCHOBHOM I 1 collection.edu.ru/catalog/rubr/d05469af-

i 69bd-11db-bd13-0800200c9c11/
BO30YX/IEHHOM COCTOSTHUU
http://school-

6 DIIEKTPOHHBIE KOH(QUTIYpallui HOHOB. 1 collection.edu.ru/catalog/rubr/d05469af-
DNEeKTPOOTPUIIATETEHOCTh 69bd-11db-bd13-0800200c9c11/
I[leproquUecKuii 3aK0H U http://school-

7 1 collection.edu.ru/catalog/rubr/d05469af-

HepnonnquKasI CHUCTEMAa XUMHNUYECCKUX

69bd-11db-bd13-0800200c9c11/




aneMmeHToB JI. V1. Meneneena, CBsI3b C
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U

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

8 00pasyeMbIX HMH IPOCTEIX 69bd-11db-bd13-0800200c9c11/
CJIOXKHBIX BEIECTB I10 IPyIIaM 1
nepuoaam

http://school-

9 Cucremaru3zanus u 00001eHHE collection.edu.ru/catalog/rubr/d05469af-
3HAHUU 110 TEME 69bd-11db-bd13-0800200c9¢c11/
Bunn XuMHu4ecKou CBSI3H.
MexaHu3MBbI 00pa30BaHUS http:// S,Choc’l'

10 . collection.edu.ru/catalog/rubr/d05469af-
KOBA/ICHTHOH cBs3u. Bopoponnas 69bd-11db-bd13-0800200c9c11/
CBsI3b. MEXMOJIEKYIISIpHBIC
B3aUMOJIEHCTBUS
BaneHTHOCTE ¥ BaJICHTHBIE http://school-

1 BO3MOKHOCTH aTOMOB. CBSI3b collection.edu.ru/catalog/rubr/d05469af-
3HeKTpOHHOI>'I CTPYKTYPBI MOJIEKYI C 69bd-11db-bd13-0800200c9c11/
UX FEOMETPHUUECKUM CTPOCHHEM

http://school-

12 IIpencraBieHnst 0 KOMIUIEKCHBIX collection.edu.ru/catalog/rubr/d05469af-
COEJIMHEHMSX: COCTAaB 1 HOMEHKIIATypa 69bd-11db-bd13-0800200c9c11/
BemecTsa MosieKyaspHOro u http://school-

13 HEMOJICKYJISIPHOTO CTpOCHUS. THITBI collection.edu.ru/catalog/rubr/d05469af-
KPUCTAININYECKUX PELIETOK U 69bd-11db-bd13-0800200c9c11/
CBOICTBA BEIIECTB

14 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. http://school-




[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/

15

16

17

18

19

20

21

HcTuHHBIE paCTBOPHI: HACHIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BBIpaKEeHUsI KOHIICHTPAITIH
pacTBOPOB

Pemrenne 3a7a4 ¢ HCHoOIb30BaHUEM
OOHATHUH ""MaccoBas I0JIA
pacTBOpEHHOTO BeliecTBa,
"MoJiIpHas KOHIeHTpanus"

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB

CucreMarusanus 1 00001IeHNE
3HAHU 10 TEME

KonTponbHas paboTa mo Temam
"Crpoenue atoma. [lepnoanuecknii
3akoH u [lepuoanueckas cuctrema
XUMHYECKHUX 3eMeHTOB /J[. .
Menpeneesa", "CTpoeHue BemecTna.
MHuoroo6pasue BemiecTs"

Knaccudukamnms xumMuaecknx
peaKkuuii B HEOPraHUYECKOU U

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

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

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

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

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

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

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




OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHMs U NMPEBPALIECHUS SHEPTUU
IIPU XMMUYECKHUX PeaKIUsIX

Tennobie 23 (HEKTH XUMHUUECKUX

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

22 peariuiit. TepMoXmMHIeckite 69bd-11db-bd13-0800200c9c11/
YpaBHCHHUS
BbI4UCIIEHHS 10 yPABHEHHAM http://school-

23 NHMIYCCKIX DCAKLIA 1 collection.edu.ru/catalog/rubr/d05469af-

peaidt 69bd-11db-bd13-0800200c9c11/
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKOpOCTh XUMHYECKOM PEaKIIUH, €& http://school-
24 SABHCHMOCTD OT DA3IIIHBIX collection.edu.ru/catalog/rubr/d05469af-
P 69bd-11db-bd13-0800200c9c11/
(dakropoB. Katanus u karaan3aTopsl
http://school-

o5 I'oMoreHHbIC U TeTepOreHHBIC collection.edu.ru/catalog/rubr/d05469af-
peakuuu 69bd-11db-bd13-0800200c9c11/
I[IpakTuueckas padora Ne 1 1o Teme http://school-

26 "B IsHHe pasTHIEbX GAKTOPOB Ha collection.edu.ru/catalog/rubr/d05469af-

P N P 69bd-11db-bd13-0800200c9c11/
CKOPOCTb XUMHUYECKON peaKiuu"
http://school-

97 O6patumbie 1 HEOOpATUMBIE PEAKITUH. collection.edu.ru/catalog/rubr/d05469af-
XUMHYECKOE paBHOBECHE 69bd-11db-bd13-0800200c9c11/
[TpakTnueckas padora Ne 2 o Teme http://school-

98 "BrnusiHue pa3nuyHbIX GaKTOPOB HA collection.edu.ru/catalog/rubr/d05469af-

10JIO)KEHUE XUMHUYECKOT O
paBHOBecHs"

69bd-11db-bd13-0800200c9c11/




QHGKTpOJII/ITI/I‘ICCKaSI Jucconuranms.

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

29 CunbHbIe U crabble AIEKTPOIHTHI. 69bd-11db-bd13-0800200c9c11/
Crerenp IUCCOIUAIUN
HNonnoe npousseaenue Boasl. Cpena http:// S_Ch00|'

30 BOMHIX DACTEODOE. BolODOLHAL collection.edu.ru/catalog/rubr/d05469af-

/IHBIX PACTBOPOB. BOAOPOL 69bd-11db-bd13-0800200¢9c11/
nokazatens (pH) pactBopa
I'upponus coneif. Peakrum, http://school-
31 HDOTEKAIOLLIE B PACTEODAX collection.edu.ru/catalog/rubr/d05469af-
P HHe B pactBop 69bd-11db-bd13-0800200c9c11/
DIIEKTPOJIUTOB
I[IpakTnueckas pabora Ne 3 1o Teme http://school-
30 Y MITHECKIE DEAKIL B DACTEODAX collection.edu.ru/catalog/rubr/d05469af-
DEAKIUH B pactBop 69bd-11db-bd13-0800200c9c11/
QJICKTPOJIUTOB
OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC http:/ S_Ch00|'

33 T — collection.edu.ru/catalog/rubr/d05469af-
PCAKIIHH. 69bd-11db-bd13-0800200c9c11/
BOCCTAHOBUTCIIN

http://school-

34 MeTo[1 3JIeKTPOHHOTO (3JICKTOHHO- collection.edu.ru/catalog/rubr/d05469af-
MOHHOT0) OajaHca 69bd-11db-bd13-0800200c9c11/

http://school-

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB collection.edu.ru/catalog/rubr/d05469af-
BEIIECTB 69bd-11db-bd13-0800200c9¢c11/

http://school-

36 PellleHIte 3144 DA3IHIHLIX THIOB collection.edu.ru/catalog/rubr/d05469af-

CHICHHE 3alat pas © 69bd-11db-bd13-0800200c9c11/

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB http://school-




collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/

38

39

40

41

42

43

44

Cucremaruzanusa 1 00001IeHnE
3HAHUH 110 TeME " XUMUYECKUE
peaxkuun"

KonrponsHas pabora o teme
"Xumuueckue peakiuu"

ITonosxeHre HEeMETAIOB B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAJIOB

Annotponus HEeMETauIoB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U yTIeposa)

Bomopon: nonydenue, puznueckue u
XMMHYECKHE CBOMCTBA. [ 'uipuIbI

["anoreHsl: HAXOX/IEHHE B IPUPOJIE,
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U
XHUMUYECKHE CBOUCTBA

lNanorenoBonopoasl. Baxxnenmue
KHUCJIOPOJICOACPKAIINE COCTUHEHUS
raJoreHoB

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

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

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

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

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

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

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




JlabGopaTopHble 1 MPOMBIIIIICHHBIC
CIIOCOOBI MOJYYEHHSI FaJIOT€HOB.

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

45 [IpuMeHEeHKE TaOreHOB M UX 69bd-11db-bd13-0800200c9c11/
COETUHEHUN
I[IpakTuueckas padora Ne 4. Pemenue http://school-
46 SKCIICDIMOH AL HBIX 38144 110 TeMe collection.edu.ru/catalog/rubr/d05469af-
P a 69bd-11db-bd13-0800200c9c11/
"["amoreHsr"
Kucnopon: nabopatopusie u
IIPOMBIIIIICHHBIC COCOOBI MOoJIy4CHHu, http://S'ChOOI—
47 (DM3HUCCKHE H XHMUUCCKHE CBOHCTBA collection.edu.ru/catalog/rubr/d05469af-
' 69bd-11db-bd13-0800200c9c11/
O30H. HpI/IMeHeHI/Ie KHCJjaopoJa u
O30Ha
http://school-
48 OKCHIBL 1 EDOKCHIEL collection.edu.ru/catalog/rubr/d05469af-
a POKCHA 69bd-11db-bd13-0800200c9c11/
http://school-
49 PellICHIC 3a/1a4 DA3IITIHEX THIIOB collection.edu.ru/catalog/rubr/d05469af-
At p 69bd-11db-bd13-0800200c9c11/
Cepa: Hax0XkKJIEHHUE B IPUPO/IE, http://school-
50 T L Ne—— collection.edu.ru/catalog/rubr/d05469af-
yi L 69bd-11db-bd13-0800200c9c11/
XUMHUYECCKHUEC CBOUCTBA
http://school-
51 CepoBonopo, Cyshuzs: collection.edu.ru/catalog/rubr/d05469af-
POBOAIOPOL, CYIHQMA 69bd-11db-bd13-0800200c9c11/
http://school-
Kucnopoacoaepkaiiue coeTMHEHUS
52 POACOACPAIl g collection.edu.ru/catalog/rubr/d05469af-

cepbl. OCOOEHHOCTH CBOWCTB CEPHOI

69bd-11db-bd13-0800200c9c11/




KHCJIOTBI

[IpakTrueckas padota Ne 5. Permenue

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

53 BKCHepI/IM?HTaHLHHX 3a/1a4 1o TeMe 69bd-11db-bd13-0800200c9¢c11/

"Cepa u €€ coequHeHus"
A30T: HaXOXJACHUE B IPUPOJIC, http://school-

54 CHOCOOBI TOMy4YeHUS, PU3NIESCKUE U collection.edu.ru/catalog/rubr/d05469af-
XUMHYCECKHUE CBOKMCTBA. AMMHUAK, 69bd-11db-bd13-0800200c9c11/
HUTPHUIBI
Kucnopopaconepskaiiye coeIMHESHUS http:// s_chool—

55 43074, OCOGEHHOCTH CBONCTE a30THO collection.edu.ru/catalog/rubr/d05469af-

' 69bd-11db-bd13-0800200c9c11/
KHUCJIOTBI
http://school-

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUH. collection.edu.ru/catalog/rubr/d05469af-
A30THBIE y1OOpeHUs 69bd-11db-bd13-0800200c9c11/
docdop: HaXOXKICHUE B PUPOJIE, http://school-

57 CHIOCOOBI TIOTy4YeHUS, PU3NICCKUE U collection.edu.ru/catalog/rubr/d05469af-
XUMHUeckue cBoicta. Pochuasl n 69bd-11db-bd13-0800200c9c11/
bochun
Oxenpt hocdopa, http://s_chool—

58 (bocdopeoniepsanie kucnotst, Com collection.edu.ru/catalog/rubr/d05469af-

pEOACP ' 69bd-11db-bd13-0800200c9c11/
bocopHOIi KUCTOTHI
http://school-

59 [Tpumenenue dhocdopa u ero collection.edu.ru/catalog/rubr/d05469af-
coenuHeHuil. @ocopHsle ynoOpeHus 69bd-11db-bd13-0800200c9c11/
ITpakTruyeckas padora Ne 6. Pemenue http:// S_Ch00|'

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

OKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCME

69bd-11db-bd13-0800200c9c11/




"A30T u pochop u ux coenuHeHH"

VYriepoa: HaxoX/I€HHE B IPUPOJIE,
JUTOTPOIHBIE MOAU(DUKALINY;

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

1

6 (Gu3HYECKHE M XUMHYECKHE CBOMCTBA, 69bd-11db-bd13-0800200c9c11/
IIPUMEHEHHE
Oxcuz yraepona(ll), oxeunn http://school-

62 o yr(l\g) D i collection.edu.ru/catalog/rubr/d05469af-
JHICPOAALIY.), JTONBHAL RuCioTa 69bd-11db-bd13-0800200¢9c11/

COJIN
http://school-
63 PelLCHIE 30184 DA3IHUHBIX THIIOB collection.edu.ru/catalog/rubr/d05469af-
AaTP 69bd-11db-bd13-0800200c9c11/
KpeMmuuii: Haxoxk1eHue B IPUPOIE, http://school-
64 TR pm—— collection.edu.ru/catalog/rubr/d05469af-
JHCE, 69bd-11db-bd13-0800200¢9¢11/
XUMHUYCCKHUE CBOUCTBA
http://school-

65 Oxcnn kpemuusi(1V), kpemuueBast collection.edu.ru/catalog/rubr/d05469af-
KHCJIOTA, CHUTMKATBI 69bd-11db-bd13-0800200c9c11/
[IpuMeHEHNE KPEMHUS ¥ €70 http://school-

66 CoCIMHEHM. CTEKI0. €10 TONVICHHE collection.edu.ru/catalog/rubr/d05469af-

g ' : YHCHHE, 69bd-11db-bd13-0800200¢9c11/
BHJIBI CTEKJIa
http://school-
67 PelLCHIe 3a1aY DA3THIHEIX THIIOB collection.edu.ru/catalog/rubr/d05469af-
CLICHHME 33/1a4 pa3 o 69bd-11db-bd13-0800200c9c11/
Cuctemaruzanus u 06001IeHne http:// S_Ch00|'
68 collection.edu.ru/catalog/rubr/d05469af-

3ganui mo reMe "Hemeramisr"

69bd-11db-bd13-0800200c9c11/




KouTponbhas pabota no teme

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

09 "HemeTasr" 69bd-11db-bd13-0800200c9c11/

http://school-

70 AHanu3 pe3ysbTaToB KOHTPOJIBHON collection.edu.ru/catalog/rubr/d05469af-
paboThI, KOPPEKIHUS OMINOOK 69bd-11db-bd13-0800200c9c11/
ITonoxxeHre METaJIJIOB B
[TeproquUecKoil CHCTEME XUMUYECKHX http://school-

el SOMEHTOB. OCOGEHHOCTH CTDOCHMS collection.edu.ru/catalog/rubr/d05469af-

' P 69bd-11db-bd13-0800200c9c11/
QJICKTPOHHBIX 000JI0Y€EK aTOMOB
MCTaJIJIOB
O6mue usnveckue CBOMCTBA http://school-
72 MeTaUioB. TIPHMEHOHIE METAILIOR B collection.edu.ru/catalog/rubr/d05469af-
P 69bd-11db-bd13-0800200c9c11/
OBITY U TEXHUKE
http://school-

73 CrnaBel MetaimioB. Kopposust collection.edu.ru/catalog/rubr/d05469af-
METaJIJIOB 69bd-11db-bd13-0800200c9c11/

http://school-

74 PellICHIC 3a/1a4 DA3IITIHEX THIIOB collection.edu.ru/catalog/rubr/d05469af-

Aatp 69bd-11db-bd13-0800200c9c11/
DIEKTPOXUMHIECKUH PSIT http://school-
75 HANDSOKEHIH MeTaLIoB. OGIIIC collection.edu.ru/catalog/rubr/d05469af-
p - Lo 69bd-11db-bd13-0800200c9c11/
CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB
76 OOmas xapakTepucTuka MeTamios |1A- http://school-

rpynnsl [leprnoanueckoil cucteMsl

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




XUMHUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: mojrydeHue, pusnueckue u
XUMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

69bd-11db-bd13-0800200c9c11/

77

78

79

80

81

82

83

OO01mas xapakTepucTHKa METaJIOB
I[HA-rpynnst Ileproanueckoit cucteMbl
XHMHYECKHX 3JIEMEHTOB. Marauii u
KaJIBIIWI: TIOJTydeHue, (pu3ndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUI

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

ANfOMHUHU: TOTydeHue, Gpu3ndecKue
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE

AmdorepHbIe CBOMCTBA OKCHA U
THJIPOKCUA ATIOMUHUS,
TMIPOKCOKOMIIJIEKCHI aJTFOMUHUSA, UX
IIPUMEHEHNE

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTnueckas padbora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTaJibl TTIaBHBIX OArpynn"

OO1m1ast xapakTepUCTHKa METAJIOB

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

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

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

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

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

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

http://school-




no6ouHbIX oarpymm (b-rpymm)
[Tepuonuueckoit cuCTEMbI
XHMHYECKHX 3JICMEHTOB

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c11/

dusnueckre U XUMUYECKHUE CBOMCTBA

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

84 XPOMa H €10 COCAMHCHIH, HX 69bd-11db-bd13-0800200c9c11/
[IPUMEHEHUE
Baxuerime coeMHEHUs Maprasiia. http:// S_Ch00|'

85 TleDMANIaHAT KM, €L collection.edu.ru/catalog/rubr/d05469af-

P g 69bd-11db-bd13-0800200c9c11/
OKHCJIINTCIIBHBIC CBOUCTBA
Qu3nYECKUE U XUMUYECKHE CBOMCTBA http://school-

86 JKeJe3a U €ro COCTMHCHMIA. collection.edu.ru/catalog/rubr/d05469af-
[MosydeHre U MPUMEHEHUE CILIAaBOB 69bd-11db-bd13-0800200c9c11/
xKeresa
dusnuecKkue U XUMUYECKHUE CBOMCTBA http:// S_Ch°0|'

87 T —— collection.edu.ru/catalog/rubr/d05469af-

g A ’ 69bd-11db-bd13-0800200c9c11/
IIPUMEHEHUE
Ou3nYeCKUe U XUMUYECKHUE CBOMCTBA http://school-
88 [IMHKA U €T0 COeNNHEHHH, UX collection.edu.ru/catalog/rubr/d05469af-
npuMeHeHHe. [ HAPOKCOKOMILIECKCHI 69bd-11db-bd13-0800200c9c11/
IIUHKA
ITpakTryeckas pabora Ne 8. Pemenue http:// S_Ch00|'
89 KCIIEDIMEHTAIEHEIX 3a1at 110 TeMe collection.edu.ru/catalog/rubr/d05469af-
P A 69bd-11db-bd13-0800200c9c11/
"MeTaiibsl TOOOYHBIX OArpyHH"”
http://school-
collection.edu.ru/catalog/rubr/d05469af-
90 Pemrenue 3aaq pa3inIHBIX THITOB

69bd-11db-bd13-0800200c9c11/




91

92

93

94

95

96

97

98

O0001IeHYE ¥ CUCTEMATU3 AU
M3YYEHHOI'0 MaTepuasa 1o TeMe
"Merayuipr"

KonrponsHas pabora o teme
"Metaibt"

AHanu3 pe3ybTaToB KOHTPOJIbHON
paboThI, KOPPEKIIHS OMINOOK

Pone xumuu B o0ecrieueHun
YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUCCTBA.
ITonstue o HAaYYHBIX MCTOHAX
HCCICOO0BaHNA BCIICCTB

HaquLIe IIPUHIHIIBI OpraHru3aiuu
XUMHYCCKOT'O IMMPOU3BOJACTBA.
HpOMBIH_IJ'IeHHBIe CITOCOOBI MMOJIy4YCHUA
Ba)KHEUIIIMX BEIIECTB

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen CpeJibl U €ro
IIO0CJICACTBUA

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xnmus iy, Poas xumum B
oOecIieueHny NUIIEBON 0€30I1aCHOCTH

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

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

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

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

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

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

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

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




99

100

101

102

KocMmernueckue u napdroMepHbie
cpeacTBa. beiToBas xumMus

XuMus B CTPOUTENLCTBE. BakHelmue
CTPOUTEIIBLHBIE U KOHCTPYKLIIHOHHBIE
MaTepuabl

XHUMHUS B CEIHCKOM XO3SUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIC
ynoOpeHus

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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

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

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

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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 10 knacc/ MNabpuensH O.C., Octpoymos W.I"., Cnagkos C.A., AKunoHepHoe
obuecTBo

«M3pgatenbcTBO «[l1pocBeLleHne»
» Xummns, 11 knacc/ Nabpumensan O.C., Octpoymos W.I"., Cnagkos C.A., J1éBknH A.H.,
AKumnoHepHoe obecTBo «MN3gaTtenscTBo «lpocBeLleHne»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

http://school-collection.edu.ru/catalog/res/d05469af-69bd-11db-bd13-0800200c9c10/?
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c11/
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