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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYCCKUX 3HAHUN N1 OOBSICHECHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIINH 3KOJOTHIECKON OE30MacHOCTH MOCIIEICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHI OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUIMNA LEIOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUsA IPHU WU3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HMCCIEIOBAHUNA B XUMUH, (HOpMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TruOpUIM3alMM  aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o cBOOOJHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpali¢HHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KiIaccU(pUKALMKM OpraHuyeckux BeulecTB. llonsarue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME W TOPEHHE), KOHCTPYMPOBAHHE MOJEICH MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEIIECHHUS .

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWM  NPHUCOCAUHEHUWsS,  JIUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tonmumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHI), PUDOPMUHT, THUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHUs] TallofTeHa Ha TUAPOKCOTPYNNYy, HUTPOrPyNIy, MHAHOTPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICHCTBUE alE€THIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMonornyeckuit psa, oOuias Gopmyna, U30MeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS U NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMeEHKJIaTypa. Du3nuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUUKAUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpUs MU
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxXOXJeHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBmMBaromKe 1 HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKUMU Ha albJerujbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obdmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apoMarhdeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuEe aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEepUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIPHBIC COeIMHEHUS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OOpa3iaraeMbie MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIspHOM (DOpMysibl OpPraHMYECKOTO COCAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MUCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPHU M3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHUsS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siep. XUMUYECKUU 351eMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOIAYECKOrO 3aKOHA U [lepronUecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHbeie cBaA3u. Bonxopoanas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucreMax. MctuaHble pacTBopsl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIni. XUMHUECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHUCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIW3aTropa, MOJIEIU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHHS, (PU3NUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MOJy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupojsie, CHOCOOBI MOTy4YeHUsS, (U3UYCCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

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

[Tonoxenne MeTtamioB B [leproandeckoil CUCTEME XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUPOMETAILTYPT U, NUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

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

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTrauibl M CIUIaBb», B3aUMOJCICTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THJIPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOrO pa3BUTUA dyenoBedyecTBa. [loHnsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUS] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMHU B IOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl A1 31€KTpOHUKH. HaHOTeXHOIOTr Uy,

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAIIMM BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MNPOJYKTa PEaKIUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, buocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KypeHUs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

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

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JAPYyTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIMU BEIIECTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUUYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHMS U BBIBOBI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKUX 33Jay, IPUMEHEHUIO pPa3InYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

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

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMauel: MpUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[36MOI‘/JI TEMBI B X0J€ JUajora U/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHsSI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUN, BUIBI ACSATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SIHEPTreTUIECKON 1



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJloBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAu3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3BIK XMMHUH, MHPOBO33PEHUYCCKHUE 3HAHUSA, JIS)KAIINE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIM U Me30MepHBIN 3dekToi, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TOCPEJICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAMHEHUH, JaBaTb UM Ha3BaHMUS IO CHUCTEMAaTUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAasT W HWOHHAas CBsI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh HCTOYHHUKH YTIJICBOIOPOTHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPCHUH, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOIHON CPEJIbl U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHU S PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO WH(]OpMaIuio, nepepadaThiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYECHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B O0ECNEYEHUH PAlMOHAIBHOTO MPUPOAOIOIH30BaHUSA, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NIPU XMMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEpPHBbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIMIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOTO BEILIECTBA;

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

chOPMHPOBAHHOCTh  yMEHHWH:  KiIacCH(PUIHMPOBATh:  HEOPTAaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIIHO BHIOMPATh OCHOBAHUSL U KPUTEPHUU JIJIs1 KJlacCU(pUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakuuyd  TUAPOJIN3a;  PEaKUui
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHUMHUYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

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

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsE OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIe€ 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIBLHOTO €IMHCTBA MU DA,

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIAECHUE KAaUECTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEAECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUJl OE30MacHOTO OOpAalIeHHs C BEIIECTBAMHU U JaOOpPaTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJb30BAHUS XUMUYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MH(GOPMALINK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Konrpoabnbie IIpakTHyeckue
n/n TeM MPOrpaMmabl Bceero pecypchl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[IpeameT opranuveckoit
xumun. Teopus cTpoeHUs Enynas xonnexuys HOP:

1.1 ' . 8 http://schoolcollection.edu.ru/collection/chemistry
OpPTaHMHYCCKIX COCAMHCHUH Bbubmmoreka I1IOK https:/m.edsoo.ru/

A. M. bytneposa
Htoro no paznemny 8
Paznes 2. Yriesogopoasbl
[IpenenbHbIC YTIEBOAOPOABI Ezpmast konnexuya HOP:

2.1 5 http://schoolcollection.edu.ru/collection/chemistry
— @JIKaHBI, IHUKJI0AIKaHb bubmnoreka I1IOK https://m.edsoo.ru/
Henpenenbabie Ennuasa xomnekuusa LHOP:

2.2 YTJIEBOJOPOBI: AJKEHBI, 14 1 http://schoolcollection.edu.ru/collection/chemistry
aJIKaIUCHBI, aJJKUHBI bubmmoreka IIOK https:/m.edsoo.ru/

Ennuasa xomnekuusa LHOP:
ApomaTndeckue . . .

2.3 p 8 http://schoolcollection.edu.ru/collection/chemistry
YIJIEBOAOPO/Ib (apeHbl) bubmnoreka I1IOK https:/m.edsoo.ru/
[TpupoaHbie HCTOYHUKU Enunag komnekuusa LHOP:

24 YTJIEBOJAOPOJOB U UX 4 http://schoolcollection.edu.ru/collection/chemistry
nepepaboTka bu6anoreka I1OK https://m.edsoo.ru/
["anorennpou3BoAHbBIE Emynas xonnexuys LHOP:

2.5 4 1 http://schoolcollection.edu.ru/collection/chemistry
YIIIEBOZIOpPONIOB Bbubmmoreka LIOK https:/m.edsoo.ru/
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Uroro mo pazueny 35

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

Envnag komnexkuusa HOP:
3.1 Cruptel. denon 11 1 http://schoolcollection.edu.ru/collection/chemistry
Bbubmnoreka IIOK https:/m.edsoo.ru/

KapOoHuIbHBIE COSTUHEHUS:
Envnag koyutekunsa LHOP:

21 1 http://schoolcollection.edu.ru/collection/chemistry

KapbonoBbie KHCIIOTEL. bubmnoreka IIOK https://m.edsoo.ru/
Crnoxuble 3¢upbl. Kupsr

AJIbJACTUABI U KETOHBI.

3.2

Envnag koyutekunsa LHOP:
3.3 VYriieBoabl 9 1 http://schoolcollection.edu.ru/collection/chemistry
bubmnoreka I1IOK https://m.edsoo.ru/

Hroro no pazneny 41

Pa3neun 4. A3orcoaepskamue OpraHu4ecKue CoeJuHEeHH

AMUHBI. AMUHOKHCIIOTEL. Eanxas KOHHQKHMH_ HOP: . .
4.1 12 1 2 http://schoolcollection.edu.ru/collection/chemistry

beskn bubmmoteka LIOK https:/m.edsoo.ru/

Hroro no pazneny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS

Enynag komnekunsa ITOP:
BricokomonekynsipHbIe

51 6 1 1 http://schoolcollection.edu.ru/collection/chemistry
COCAMHCHUA bubmnoreka I1IOK https://m.edsoo.ru/
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO HACOB 102 4 5

[10 ITIPOT'PAMME
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11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Konrpoabnbie IIpakTHyeckue
n/n U TeM MPOrpaMMbI Bcero pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Teproanyeckuii 3aK0H U Enuuas komnexkumst LHOP:
1.1 [Tepuoanueckas cucrema 9 http://schoolcollection.edu.ru/collection/chemistry
XUMHUYECKUX BJIEMEHTOB I[ bubnanoreka HOK https://m.edsoo.ru/
W. MenneneeBa
Crpoeuue BemecTsa Envnag koyutekunsa LIOP:
1.2 M 5 ' 11 1 http://schoolcollection.edu.ru/collection/chemistry
HOTOOLPA3HC BCIICCTB bubmmoreka I1IOK https://m.edsoo.ru/
Enunag komnexkunsa LHOP:
1.3 XHUMHUYECKUE PEAKIINH 19 1 3 http://schoolcollection.edu.ru/collection/chemistry
Bbubmmoreka I1IOK https:/m.edsoo.ru/
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
Ennuasa xomnexkuusa LHOP:
2.1 Hemeramner 31 1 3 http://schoolcollection.edu.ru/collection/chemistry
bubmnoreka I1IOK https://m.edsoo.ru/
Enunag komnekunsa LHOP:
2.2 MerTanasl 23 1 2 http://schoolcollection.edu.ru/collection/chemistry
Bbubmmorexa IIOK https:/m.edsoo.ru/
Hroro no pazneny 54
Pa3znen 3. XuMus u :Ku3Hb
3.1 MeToapl NO3HAHUS B 9 1 Ennuas komekuysa LHOP:
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XUMHH. XUMUS U )KU3Hb

http://schoolcollection.edu.ru/collection/chemistry
Bbubmoreka LIOK https://m.edsoo.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102



http://schoolcollection.edu.ru/collection/chemistry




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoandecTBO 4acoB Jlara
JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer KonTpoabubl  IIpakruyecku  M3y4YeHH pecypet
n 0 e padoThlI e padoThl |
[Ipeamer u 3HaueHue
OPraHUYECKOW XUMHH, Enunaga komnekunusa LHOP:
MPEJICTABICHUE O 1 http://schoolcollection.edu.ru/collection/chemis
MHOT000pa3uu try
OpraHHYECKHX bubmoteka HOK https://m.edsoo.ru/
COETUHEHUN
DNEeKTPOHHOE
CTpPOEHHUE aToMa
yrieposa (OCHOBHOE U Enunasa komnexkuusa HOP:
BO30YKIEHHOE 1 http://schoolcollection.edu.ru/collection/chemis
COCTOSIHHS). try
BaleHTHEIE bubmmoteka IIOK https:/m.edsoo.ru/
BO3MOXHOCTH aToMa
yriepoja
XumMmuueckas CBSI3b B
OpraHUYECKUX
COCIUHCHUSX. Enunag komnexkuusa 1TOP:
Mexaan3MBbl 1 http://schoolcollection.edu.ru/collection/chemis
oOpazoBaHUs try
KOBAJICHTHOMH CBSI3H, bubmmoreka I1OK https:/m.edsoo.ru/
CHOCOOBI pa3pbiBa
CBsI3EH
Teopus crpoeHus 1 Enunas xomnekuus LTOP:
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OpraHUYECKUX
coenuHeHu A. M.
bytneposa

http://schoolcollection.edu.ru/collection/chemis

try
bubmmoteka LIOK https:/m.edsoo.ru/

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
DJIEKTPOHHBIE

3¢ (deKThl B MOJIEKyIax
OpPraHUYECKUX
COETUHEHUN

[IpencraBnenue o
KJ1accu(UKauu 1
CUCTEMATHYECKas
HOMEHKJIAaTypa
(IUPAC)
OpraHNYEeCcKuX
BEIICCTB

Knaccudukanus
peakuuii B
OpraHN4YeCKOM XUMHH

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
TeEME

AnKaHbl:
TOMOJIOTHYECKUH psf,
obmas popmyna,
HOMEHKJIaTypa 1
n30Mepus,

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

bubmoteka HOK https://m.edsoo.ru/

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bubmmoreka IOK https:/m.edsoo.ru/

Enunag komnexkuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubimmoteka LIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubimmotreka LIOK https:/m.edsoo.ru/
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3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

duznueckue u

Enunaga komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis

10 XHUMHYECKHE CBOMCTBA
try
AJIKaHOB Bubimmotreka LIOK https:/m.edsoo.ru/
11 B ripupoe. CriocoOsr http://schoolcollection.edu.ru/collection/chemis
MOJY4YCHHUS U ry
[IPUMEHEHNUE AKAHOB Bu6mmoreka LIOK https:/m.edsoo.ru/
[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIaTypa U
W30Mepus, Enunas KOJIJIEKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
12 0COOEHHOCTH
try
CTPOCHMA 1 bubmmoreka LIOK https:/m.edsoo.ru/
XHMHYECKHUX CBOMCTB,
CIOCOOBI OTYYEHUS U
MIPUMEHEHHE
Pemrenune pacuérHbix
3a/1a4y Ha ONpeeIeHIE
MOJIEKYJISIPHOU
bopmyBI Enunasa KOJIJIeKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
13 OpPraHUYECKOTO

BEILIECTBA 110
MacCOBBIM JOJISIM
aATOMOB 2JIEMEHTOB,
BXOJSIIMX B €r0

try
Bbubmmoteka LIOK https:/m.edsoo.ru/
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COCTaB.
CucreMarusanus u
0000111eHYE 3HAHUHA 110
TEME

AJIKEHBI:
FOMOJIOTUYECKUU PSI,
obmas hopmyia,

HOMCHKJIATypa, Enunag komnexkuys 1IOP:
14 3JIEKTPOHHOE U http://schoolcollection.edu.ru/collection/chemis
MIPOCTPAHCTBECHHOE try
CTPOEHHE MOJIEKYII. bubmmoteka LIOK https:/m.edsoo.ru/
CrpykTypHas u nuc-
TpaHC-U30MEpHs
AJIKCHOB
Dusnveckue u Enunag komnekunsa 1TOP:
15 XHUMHYECKHE CBOMCTBA http://schoolcollection.edu.ru/collection/chemis
ankeHoB. [IpaBuiio try
MapKOBHHKOBa bubmmoteka IIOK https:/m.edsoo.ru/
Enunag komnekunsa 1TOP:
16 Crioco0bl TTOTy4eHHS U http://schoolcollection.edu.ru/collection/chemis
NpUMEHEHHE aJKCHOB try
Bbubmmoteka LIOK https:/m.edsoo.ru/
[TpakTuueckas pabora
No 1 110 TeMme Enunasa KOJIJIeKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
17 "[lonydyenue aTuiIeHA try
1 H3y9CHHAC €TO Bu6moreka LIOK https://m.edsoo.ru/
CBOMCTB"
Pemenue pacuérbix Empas KOJIIEKIMS nop: ) )
18 http://schoolcollection.edu.ru/collection/chemis

3aJ1a4 Ha OIpeielicHUuE

try
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MOJIEKYJISIPHOI Bubmmoteka LIOK https://m.edsoo.ru/
hopmyIbI
OpraHUYECKOTO
BEIIICCTBA
AJKaieHBI:
CONPSKEHHBIE,
W3OMPOBAHHIE, Ennuas KOJIJIEKI_[I/IH. OOP: _ _
19 KyMyJHpOBAHHbIE. zrt;p://schoolcollectlon.edu.ru collection/chemis
Ocobennoctn Bu6moteka LIOK https://m.edsoo.ru/
3JICKTPOHHOTO
CTpOCHUSA
Enynuag komtekunsa LHOP:
20 XUMHUYECKre CBOMCTBA http://schoolcollection.edu.ru/collection/chemis
COMPSDKEHHBIX JITUCHOB try
Bubmmoreka IOK https:/m.edsoo.ru/
CriocoObl mostyueHust u Emnas KOJLIEKTIA LOP: ) )
21 - http://schoolcollection.edu.ru/collection/chemis
try
AJIKaTNCHOB Bu6moreka LIOK https://m.edsoo.ru/
AJKUHEL
TOMOJIOTUYECKH P,
obast popmyia, Enunas xonnekmus LTOP:
99 HOMEHKJIATypa, http://schoolcollection.edu.ru/collection/chemis
3IICKTPOHHOE U try
IPOCTPAHCTBEHHOE Bubmmoteka LIOK https://m.edsoo.ru/
CTPOEHUE MOJICKYII,
¢u3nueckue cBoiicTBa
XUMUYEeCKHEe CBOMCTBA Empas KOJIIEKIMS nop: ) )
23 http://schoolcollection.edu.ru/collection/chemis

AJIKUHOB

try
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bubmmoteka LIOK https:/m.edsoo.ru/

KauecTBeHHEbIe

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis

24 eax a Tpow
peaxiuu Ha TPOUHYIO try
CBA3b Bu6smoreka 1TOK https://m.edsoo.ru/
Enynuag komekunsa LHOP:
o5 CriocoOsI MoTydeHus: U http://schoolcollection.edu.ru/collection/chemis
NPUMEHEHUE ATKHHOB try
Bbubmmoreka IOK https:/m.edsoo.ru/
Pemrenne 3agau: Enunag komnexkuysa LIOP:
26 pacyéThl 1o http://schoolcollection.edu.ru/collection/chemis
YpPaBHCHUIO try
XUMHYECKOH peaKiuu Bu6mmoreka LIOK https:/m.edsoo.ru/
e ——— Enunas KOJLTeKIus HOP: . .
. http://schoolcollection.edu.ru/collection/chemis
27 000011IeHNe 3HAHAN 110
try
TEME Bu6moteka LIOK https://m.edsoo.ru/
ApeHsl:
TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKIIATypa. Enunas KOJIJIEKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
28 DNEKTPOHHOE U try
HPOCTPAHCTBEHHOC Bu6smoreka 1IOK https://m.edsoo.ru/
CTPOEHUE MOJIEKYII
OeH30I1a ¥ ToJIyou1a, UX
(du3nueckue cBOCcTBa
XUMHUECKHE CBOMCTBA Enunas KOHHGKHMH, LOP: . .
http://schoolcollection.edu.ru/collection/chemis
29 apEHOB: PEaKIINH

3aMCIICHUA

try
bubmmoreka LIOK https:/m.edsoo.ru/
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XUMHUYECKUE CBOUCTBA
apeHOB: PeaKIun

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis

30 MIPUCOCTUHECHHS,
try
OKHCIICHHC I'OMOJIOTOB Bu6moteka LIOK https://m.edsoo.ru/
OeH3071a
OcOBCHHOCTH Enunaga komnekuusa LHOP:
. http://schoolcollection.edu.ru/collection/chemis
31 XAMHUYECKHX CBOWMCTB try
cTuposia Bu6moteka LIOK https://m.edsoo.ru/
Pemenne pacu€rHbix
3a7a1 Ha OPEACICHUC Enunas xonnexkuys LIOP:
32 MOJIEKYJISIPHOM http://schoolcollection.edu.ru/collection/chemis
bopMyIibl try
OPraHHYecKOro bubmoreka HOK https://m.edsoo.ru/
BEIIECTBA
Enunasa komnexkuusa HOP:
33 CrnocoOsl monyueHus: u http://schoolcollection.edu.ru/collection/chemis
MIPUMEHEHUE apEHOB try
Bbubmmoreka IOK https:/m.edsoo.ru/
I'eneTnyeckas cBs3b E,[[]/IHaﬂ KOJLJIEKIIMS L[OP:
34 MEXKY pa3InYHbIMU http://schoolcollection.edu.ru/collection/chemis
KJ1accaMu try
YIIIEBOZOPO/IOB Bbubimmoteka LIOK https:/m.edsoo.ru/
Pacuérnl 1o
YPaBHCHHUAM Enunag komnekuusa 1TOP:
35 XUMHYECKUX PEAKIUH. http://schoolcollection.edu.ru/collection/chemis
Cucremaru3anus u try
060BIIIeHNE 3HAHMIA TI0 bubmmotreka LIOK https:/m.edsoo.ru/
TEME
36 [Ipupoansrii ras. Ennuas komnexkumsa LIOP:
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[TomytHbIe HETIHBIC
rasbl

http://schoolcollection.edu.ru/collection/chemis

try
bubmmoteka LIOK https:/m.edsoo.ru/

KamenHnslii yroius u

Enynuag komekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis

37 MPOIYKTEI €TI0
poayk try
nepepadoTKu Bu6smoreka 1TOK https://m.edsoo.ru/
Hedtp 1 ciocoOwr eé
MepepaGoTKi. Enunas KOJLTeKIus HOP: . .
http://schoolcollection.edu.ru/collection/chemis
38 [Tpumenenue
try
HPOAYKTOB Bu6smoreka 1TOK https://m.edsoo.ru/
nepepadoTku HePTH
I'enernueckast cBA3b Enunas komvtexiys LIOP:
39 MEXKAY pa3InYHbIMHA http://schoolcollection.edu.ru/collection/chemis
KJ1accamMu try
YIJIEBOLOPO/IOB Bbubmmoteka IHOK https:/m.edsoo.ru/
["anmoreHompon3BOAHBI
€ YIJIEBOTOPOJIOB: Enunaga KOJIJIeKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
40 JIEKTPOHHOE try
CTPOCHHUC; PCAKIIN Bu6smoreka 1TOK https://m.edsoo.ru/
3aMeEIeHNS rajloreHa
JeiicTBue menoyen Ha
TaJIOTeHIIPOU3BOIHBIC. Enynas KOJTERIMA LOP: ) )
. http://schoolcollection.edu.ru/collection/chemis
41 B3anmoneiicteue try
AUTAJIOTCHATIKAHOB € Bu6moreka ITOK https:/m.edsoo.ru/
MarHueM ¥ [IUHKOM
CHCTeMAaTH3aIHAs 1 Enunasa KOJIJIeKL[I/IH. OOP: . .
. http://schoolcollection.edu.ru/collection/chemis
42 000011IeHNe 3HAHAN 110

pazzueny

try
Bbubimmotreka LIOK https:/m.edsoo.ru/
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"VrneBomopoasr"

KonrponsHas pabora

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis

43 110 TeEME
"YraeBogopoabr" oy
AOPOA Bu6moteka LIOK https://m.edsoo.ru/
[Ipenenvubie
OJIHOATOMHBIE CITUPTHI:
FOMOJIOTUYECKUH P,
o6mas hopmysa, Enunaga komnekunusa LHOP:
44 CTDOCHIE MOTEKVIT http://schoolcollection.edu.ru/collection/chemis
P YL, try
H30MepHi, Bu6mmoreka LIOK https://m.edsoo.ru/
HOMEHKJIATypa,
KJaccudukanms,
(hu3uvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA E,UJ/IHaﬂ KOJJIEKLIUS L[OP:
45 MIPEACIIBHBIX http://schoolcollection.edu.ru/collection/chemis
OJIHOATOMHBIX try
CIIIPTOB bubmmoreka LIOK https:/m.edsoo.ru/
Croco0Os1 IMOJIYYCHHA U E,UJ/IHaﬂ KOJIJIEKIIUS L[OP:
46 MIPUMEHEHUE http://schoolcollection.edu.ru/collection/chemis
OJIHOATOMHBIX try
CIIHPTOB bu6mmoreka LIOK https:/m.edsoo.ru/
IIpocTeie a¢upst:
HOMCHKIIATypa 1 Enunag konnexkuys 1OP:
47 n30Mepus, http://schoolcollection.edu.ru/collection/chemis
0COOEHHOCTH try
(U3MUECKHX 1 bu6mmoreka LIOK https:/m.edsoo.ru/
XHMHYECKHX CBOMCTB
48 MHuoroatoMHbIE Ennuas komnexkuysa LIOP:
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CIUPTHI:
ATHJICHTJIUKOJIb U
TIUICPUH, UX
(buznveckue u
XUMHAYECKHE CBOWCTBA

CriocoObI mostyueHust u

http://schoolcollection.edu.ru/collection/chemis

try
bubmmoteka LIOK https:/m.edsoo.ru/

Enunaga komnekuusa LHOP:

49 MIPUMEHCHHE http://schoolcollection.edu.ru/collection/chemis
MHOT0aTOMHBIX try
CIIUPTOB Bu6mmoreka LIOK https:/m.edsoo.ru/
®enout: CTpoeHHE Enunaga komnekunusa LHOP:
50 MOJIEKYJIbI, http://schoolcollection.edu.ru/collection/chemis
(hu3uYecKue CBOMCTRA. try
TOKCHYHOCTD (eHOIa Bu6mmoreka LIOK https:/m.edsoo.ru/
Enunag komnexkunsa LHOP:
51 XHUMHUYECKHUE CBOMCTBA http://schoolcollection.edu.ru/collection/chemis
¢denona try
bubmmoreka LIOK https:/m.edsoo.ru/
Enunag komnekuusa LHOP:
59 Crioco0bl TTOTy4eHHS U http://schoolcollection.edu.ru/collection/chemis
npuMeHeHune (heHona try
bubmmoreka LIOK https:/m.edsoo.ru/
[IpakTuueckas pabora
Ne 2. Pemmeruie Enunag KOJ'[J'IeKL[I/ISI' HOP: . .
http://schoolcollection.edu.ru/collection/chemis
53 9KCIIEPUMEHTAIIBHBIX try
3ajiaq 1o TemMe Bu6smoreka 1IOK https://m.edsoo.ru/
"Crupthl 1 eHombr"
CHCTeMaTH3aIHA 1 Enunag KOJ'[J'IeKL[I/ISI' HOP: . .
o http://schoolcollection.edu.ru/collection/chemis
54 000011IeHNE 3HAHUH 110

TEMC

try
bubmmoreka LIOK https:/m.edsoo.ru/
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55

56

57

58

59

60

Anbsieruibl U KETOHBI:
ANEKTPOHHOE
CTpOCHHE
KapOOHUIIHLHOM
TPYIMIIBL
TOMOJIOTHUYECKUE
psabL, O0IIast
dbopMmyIa, u3omMepus u
HOMCHKJIATypa
Anbaeruipl U KeTOHBI:
¢busnveckne CBONCTBA;
peaknuu
MIPUCOCAMHCHHUS
Peakuuu oxucnenus u
KaueCTBEHHbBIC
PEaKIuy aJIbJICTHJIOB
KETOHOB

CriocoObl mosryyeHust
AJIBJICTU 0B 1 KETOHOB

OIHOOCHOBHEIE
npeneabHbIe
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH
CTPOCHHMS KX MOJICKYJT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT,

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

bubmmoteka LIOK https:/m.edsoo.ru/

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoreka IOK https:/m.edsoo.ru/

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bubmmoreka IOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubimmoteka LIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubimmotreka LIOK https:/m.edsoo.ru/
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ux (uznyeckue
CBOICTBa

XUMHUYECKUE CBOUCTBA

Enunaga komnekuusa LHOP:

61 MpeAeIIbHBIX http://schoolcollection.edu.ru/collection/chemis
OJHOOCHOBHBIX try
KapOOHOBBIX KHCIIOT bubmmoteka LIOK https:/m.edsoo.ru/
OcobeHHOCTH CBOMCTB Envuas kostexips LIOP:
62 MYPaBbUHOW KUCJIOTBHI. http://schoolcollection.edu.ru/collection/chemis
Mmuoroo6pasue try
KapOOHOBBIX KHCIIOT Bu6mmoreka LIOK https:/m.edsoo.ru/
OcobenHoctu
CBOWCTB:
HETIpeACIbHBIX 1
apOMaTUYECKHUX
KapOOHOBBIX, Enunas KOJIJIEKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
63 TUKapOOHOBBIX, try
THJPOKCHKAPOOHOBBIX Bubmmotreka LIOK https:/m.edsoo.ru/
KHCIIOT.
[IpencraBurenu
BBICIIUX KapOOHOBBIX
KHCIOT
MonsTie o Enunasa KOJIJIeKL[I/IH. OOP: . .
http://schoolcollection.edu.ru/collection/chemis
64 MIPOU3BOTHBIX try
KapOOHOBBIX KHCIOT Bubmmoteka LIOK https://m.edsoo.ru/
Croco6bI TIOTyYeHus 1 Enunas xonnexuus HOP: _ _
http://schoolcollection.edu.ru/collection/chemis
65 IIPUMEHEHNE try
KapOOHOBBIX KHCIOT Bubmmoteka LIOK https://m.edsoo.ru/
66 CrnoxHbie 3UpBHL: Ennnas xomnekuus LIOP:
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FOMOJIOTUYECKUU PSI,
obmas hopmyia,
Hu30MepHUst U
HOMEHKJIAaTypa

http://schoolcollection.edu.ru/collection/chemis

try
bubmmoteka LIOK https:/m.edsoo.ru/

duznueckue u

Enunaga komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis

67 XUMHAYECKHE CBOMCTBA
try
d¢upos bubmoreka LHOK https://m.edsoo.ru/
Pemenne pacu€rHbix
3a/1a4: 10 YpaBHEHUIO
XUMHUYECKOW peaKiuy, Enunag komnexkuys 1IOP:
68 Ha OompeaciiCeHne http://schoolcollection.edu.ru/collection/chemis
MOJIEKYJISIPHOM try
dopMyIbI Bu6mmoreka LIOK https:/m.edsoo.ru/
OpPraHUYECKOTO
BEIECTBA
[IpakTuueckas pabota
Ne 3. Pemienue
AKCIEPUMEHTAIIbHBIX Enynas KOJTEKLIS LOP: ] )
69 S — http://schoolcollection.edu.ru/collection/chemis
"K 6 t_ry
apOOHOBBIC Bu6smoreka 1TOK https://m.edsoo.ru/
KHACHOTEL. CII0KHEIE
s¢upsr"”
Kupsti: cTpoenue, Enunag komnekuusa 1TOP:
20 (buzmveckue u http://schoolcollection.edu.ru/collection/chemis
XUMHUYECKHE CBOMCTBA try
(rugponus) Bbubmoteka IHOK https:/m.edsoo.ru/
OcOOEHHOCTH CBOMCTB Enynas kontexuyst LOP: _ _
71 http://schoolcollection.edu.ru/collection/chemis

YKUPOB, COACPIKAITUX

try
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OCTaTKHu
HemnpeeabHbIX
HUPHBIX KUCIIOT.
Kupsl B npupoje

bubmmoteka LIOK https:/m.edsoo.ru/

72

73

74

75

76

Mpsuia Kak cosu
BBICIITNX KapOOHOBBIX
KHCJIOT, MX MOIOIIee
neticrsue. [lonsarue o
CHHTETUYECKUX
MOIOIIHUX CPEJCTBAX
(CMCOC)
['enetnyeckas cBs3b
YTJIEBOJOPOJIOB U
KHCJIOPOJICOICPKALINX
OpraHUYEeCcKuX
BEIIECTB

PacuéTel mo
YpaBHEHUSAM
XUMHUYECKUX PEaKIui

Cucrematuzanus u
000011eHHE 3HAHUHA 110
TEME

Obmas
XapaKTepUCTHKA
YTJIEBOJIOB H
KIacCupUKaIUs
YTJIeBOJIOB (MOHO-, JTH-
Y TIOJTUCAaXapHUIbI)

Enunaga komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

bubmoreka LHOK https://m.edsoo.ru/

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoreka IOK https:/m.edsoo.ru/

Enunag komnekunsa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

Bbubmmoteka LIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
try

bubimmotreka LIOK https:/m.edsoo.ru/
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MoHocaxapubl:
¢dbusnueckue cBoiicTBa

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection/chemis

77
U HaXOXXJCHUE B try
IpHpoIe Bubmmoteka LIOK https://m.edsoo.ru/
[Ipumenenne Enunaga komnekuusa LHOP:
78 TJIFOKO3BI, €€ 3HAaUECHHUE http://schoolcollection.edu.ru/collection/chemis
B )KHA3HEIESITEIILHOCTH try
opraHm3ma bubnmotexka LJOK https://m.edsoo.ru/
Jucaxapubr:
caxaposa, MajbTo3a 1 Enunas kosutekuys LIOP:
79 nakro3a. Haxoxxgenune http://schoolcollection.edu.ru/collection/chemis
B IIpUpoOJe U ry
IPHMCHEHHE bubmmotexka LHOK https://m.edsoo.ru/
JMCaxapuJioB
[Tonucaxapupr:
CTpPOCHHE EnuHasa xosutekuus LIOP:
80 MaKpOMOJIEKYJL, http://schoolcollection.edu.ru/collection/chemis
¢dusnueckue u try
XHUMUYECKHE CBOMCTRA, Bubmmotreka LIOK https:/m.edsoo.ru/
MIPUMEHEHHE
MousTHe 06 Enunas KOJIJIEKL[I/IH' OOP: . .
http://schoolcollection.edu.ru/collection/chemis
81 HCKYCCTBEHHBIX
try
BOJIOKHax buébmmoteka LHOK https:/m.edsoo.ru/
Pemenne pacueTHbIx
3a/1a4y Ha OINpeeIeHIe Enyuas KOJLTIeKIA HOP: ) )
http://schoolcollection.edu.ru/collection/chemis
82 JIOJIU BBIXOJAa

MPOAYKTA PEaKIHH OT
TEOPETUYECKU

try
bubmmoreka LIOK https:/m.edsoo.ru/
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BO3MOXXHOI'O

Cucremarusanus u

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection/chemis

83 000011IeHNe 3HAHUH 110 try
pasaeny Bu6smoreka 1TOK https://m.edsoo.ru/
KontponbHas padota . 1OP
IVMHAsT KOJJIEKLIS :
110 TEME
" http://schoolcollection.edu.ru/collection/chemis
84 Kucnoponconepkarg try
1€ OpPraHutCCKNC Bu6smoreka 1IOK https://m.edsoo.ru/
coeuHeHHs"
AMUHEBL:
KJIaCCU(UKALINS,
CTpOEHHE MOJEKY, Enunaga komnekunusa LHOP:
http://schoolcollection.edu.ru/collection/chemis
85 obmras popmyina, try
n3oMepH, bubmmoreka LIOK https:/m.edsoo.ru/
HOMEHKJIaTypa u
(bu3nueckue cBocTBa
XnMH4yecKre CBOMCTBA }}f‘ftlm;/m }l: onln elﬁmf:. HOZ: Jcollection/chemi
://schoolcollection.edu.ru/collection/chemis
86 anmn(paTHIECKUX tﬂp
aMHUHOB bubmmoreka LIOK https:/m.edsoo.ru/
AHWIVH: CTPOEHUE
AHVITHHA Enunag konnexkuys 1OP:
’ http://schoolcollection.edu.ru/collection/chemis
87 0COOEHHOCTH try
XUMUHCCKUX CBOUCTB Bu6smoreka 1IOK https://m.edsoo.ru/
aHUIINHA
Croco0s! mosyueHns 1 Enunas xomtexuys LIOP:
88 MPUMEHEHUE http://schoolcollection.edu.ru/collection/chemis
anmudaruaecKkux try

dAMHHOB

bubmmoreka LIOK https:/m.edsoo.ru/
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AMUHOKHUCIIOTHI:
HOMEHKJIaTypa 1

Enynuag komtekunsa LHOP:

HU30Mepus, . ) .
89 (usueckute croficTsa http://schoolcollection.edu.ru/collection/chemis
’ try
Otnenprbre Bu6smoreka 1IOK https://m.edsoo.ru/
MpEeACTaBUTENH 0L
AMUHOKHCIIOT
XUMHUYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX Enunag komnexkuys 1IOP:
90 OHoIOrnyYecKoe http://schoolcollection.edu.ru/collection/chemis
3HA4YCHUEC try
AMAHOKHCIOT. CHATES Bbubmmoreka IOK https:/m.edsoo.ru/
Y TUAPOJIN3 TIENTUIIOB
Be/Iki Kak PHpOJTHBIE Envnas KOJLTeKIus LHOP: . .
01 HOMIMEDEL: ¢ VDL http://schoolcollection.edu.ru/collection/chemis
OenkoB Bu6mmoreka LIOK https://m.edsoo.ru/
Enunasa komnexkuusa HOP:
92 XHUMHUYECKHUE CBOMCTBA http://schoolcollection.edu.ru/collection/chemis
OcIIKOB try
Bubmmoreka IOK https:/m.edsoo.ru/
A3zoTcoaepixaiiue
TeTEPOLUKINYECKIE
COIHHEHIS. Enunag komnexkuusa 1TOP:
93 VK TeHHOBLLE http://schoolcollection.edu.ru/collection/chemis
YK try
KHCJIOTBI. COCTAB, Bu6moteka LIOK https://m.edsoo.ru/
CTpOEHHUE U
Ouosorudeckas poib
94 [IpakTrueckas padbota Enunas konnexkuys 1IOP:

Ne 4. Pemenune

http://schoolcollection.edu.ru/collection/chemis
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AKCIIEPUMEHTAIIbHBIX
3aJ7a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYECKUE
coenuHeHus"

[TpakTuyeckas pabora
Ne 5. Pemienue

try
Bubimmotreka LIOK https:/m.edsoo.ru/

Enynuag komtekunsa LHOP:

DKCIEPUMEHTAILHBIX
P http://schoolcollection.edu.ru/collection/chemis
95 3a7a4 [0 TEME try
"
Pacriosnapanue Bu6smoreka 1TOK https://m.edsoo.ru/
OpPraHHYECKUX
coeqrHeHuin"
KontponbHas pabota
110 TeMe Enunag xomnexkuysa 1OP:
" http://schoolcollection.edu.ru/collection/chemis
96 A3zoTcoaepixaiiue try
OpraHHUtCCKUC Bu6smoreka 1TOK https://m.edsoo.ru/
coenrHeHnsa"
OCHOBHBIE TTIOHITHA
XUMHAHU
BBICOKOMOJIEKYJISIPHBIX Enynas KOJTEKLIS LOP: ] )
. http://schoolcollection.edu.ru/collection/chemis
97 COEIMHEHNI U METOIbI try
MX CHHTC33 — Bu6moreka ITOK https:/m.edsoo.ru/
MOJIMMEPH3AIU U
IMOJIMKOHIEHCALIHAS
TI1aCTMACCHI Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection/chemis
98 Yrunmuzanms u try
nepepadoTKa TIaCTHKa Bu6moreka ITOK https:/m.edsoo.ru/
99 DacToMEpHI: Enunag komnexkuusa 1HOP:

http://schoolcollection.edu.ru/collection/chemis
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HaTypaJIbHbIA try
CHHTETHYCCKIE bu6mmoreka IIOK https:/m.edsoo.ru/
Kayuyku. Pe3una
Bonoxkna:
HaTypaJbHEbIE,
HCKYCCTBEHHBIE, Enunas KOJLTeKLsl LIOP: _ _
100 R— 1 gt;p://schoolcollectlon.edu.ru/collectlon/chemls
Tonumepst Bub6morexa IIOK https:/m.edsoo.ru/
CITCIIMAILHOTO
Ha3HAYCHMS
[IpakTuueckas padbora
Ne 6. Pemrenue Enuuas komnekuus: LIOP:
101 SKCIIEPUMEHTATbHBIX 1 http://schoolcollection.edu.ru/collection/chemis
3aJ1a4 10 TEME try
"PacCIIO3HABAHKE bubmoreka IIOK https:/m.edsoo.ru/
IJ1acTMacc ¥ BOJIOKOH"
O06o00mmenue n
cucTeMaTu3aus
W3yYEHHOTO
MaTepHralia 110 TEMe Enunas xonnekius LJOP:
102 "BricOKOMONEKYISIpH 1 http://schoolcollection.edu.ru/collection/chemis
ple coequHeHns". try
Wrtorosas bu6ymoreka IIOK https:/m.edsoo.ru/
KOHTpOJIbHAs paboTa
110 XUMHH 32 KypC
10xmmacca
OBIIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Jlara
KonTpounb IIpakTuyec JJIeKTPOHHBbIE LU (PPOBBIE
n/ Tema ypoka Bce HU3Yy4eH
- HbIE KHe st o0pa3oBaTe/ibHbIE PeCYpPChI
ro
padoThI padoTshI
Enunag komnekuusa LHOP:
1 Atom. CocTaB aTOMHBIX sJIEp. 1 http://schoolcollection.edu.ru/collection
Xumuueckuii 3nemMeHT. M30Tomsl /chemistry
bubmoteka LHOK https://m.edsoo.ru/
Enunaga komnekunsa LHOP:
CtpoeHue 3J1eKTPOHHBIX 000J0UeK http://schoolcollection.edu.ru/collection
2 1 .
aTOMOB, KBAHTOBBIE YHCIIa /chemistry
bubmoteka HOK https:/m.edsoo.ru/
Enunag komnexkunsa LHOP:
3 Knaccudukanms xumuaecknx 1 http://schoolcollection.edu.ru/collection
DJIEMEHTOB (S-, p-, d-, f-amemenThI) /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
4 Pacnpenenenue 3neKTpoHOB 1O 1 http://schoolcollection.edu.ru/collection
aTOMHBIM OpOUTaIsIM /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
DneKTpOHHBIE KOH(UTYpaIIH aTOMOB Enpras KOJITERIAA HOP: .
5 STEMEHTOB B OCHOBHOM I 1 http://schoolcollection.edu.ru/collection
i /chemistry
BO30YK/IEHHOM COCTOSIHUH Bu6smoreka 1IOK https://m.edsoo.ru/
Enunag xonnexkuys 1OP:
DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. http://schoolcollection.edu.ru/collection
6 1 .
DNeKTPOOTPULIATETbHOCTh /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
7 [Tepuoanueckuii 3aKoH U 1 Ennuas xkomnexkuysa LIOP:
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[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB 1. 1. MenaeneeBa, CBs3b C
COBPEMEHHOU TEOpHUEN CTPOCHUS
aTOMOB

http://schoolcollection.edu.ru/collection

/chemistry
bubmmoteka LIOK https:/m.edsoo.ru/

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX

Enunaga komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

8 .
MU MPOCTHIX U CJIIOKHBIX BEIIECTB 10 /chemistry
IPYIIIAM U epPHOAM Bu6mmoreka LIOK https:/m.edsoo.ru/
Enunaga komnekunsa LHOP:
9 Cucremarusanusa 1 00001€HIE 3HAHUI http://schoolcollection.edu.ru/collection
10 TEME /[chemistry
bubmoreka LHOK https:/m.edsoo.ru/
Buapl xuMuueckon cBa3u. Mexanusmbl Enunas kostekips LIOP:
10 00pa30BaHMs KOBAJICHTHOU CBSI3H. http://schoolcollection.edu.ru/collection
Bomopoanas cBs3s. /chemistry
MexMoneKyaspHble B3aUMOJEHCTBUS Bubmrorexa LIOK https://m.edsoo.ru/
11 BO3MOYKHOCTH aTOMOB. CBS3b http://schoolcollection.edu.ru/collection
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX /chemistry
FCOMETPUIECKHM CTPOCHHEM Bu6mmoreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
12 [IpencraBneHus 0 KOMIUIEKCHBIX http://schoolcollection.edu.ru/collection
COCIMHEHHSX: COCTaB U HOMEHKJIaTypa /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
BemectBa MonekyaspHOro u Envuas koswtexiys LIOP:
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIIBI http://schoolcollection.edu.ru/collection
KPUCTAJUTHYECKHUX PEIIETOK ¥ CBOWCTBA /[chemistry
BEIECTB Bubmmoteka IHOK https:/m.edsoo.ru/
14 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. Enyraq konnexuyst HOP:

http://schoolcollection.edu.ru/collection
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[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

HUctunnnie PacTBOPLI: HACBIICHHBIC U

Enunaga komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

15 HEHACHIILEHHBIE, PACTBOPUMOCTb. ;
1] > P P /chemistry
Kpucraniornaparst Bubimmotreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
Crioco0Obl BEIpaKEHHS] KOHIIEHTPAIIIH http://schoolcollection.edu.ru/collection
16 )
pacTBOpoB /chemistry
bubmoteka HOK https:/m.edsoo.ru/
Pemrenune 3a7a4 ¢ HCOIbL30BaHUEM Enunas kostexips LIOP:
MOHSATHH "MaccoBas HOJII http://schoolcollection.edu.ru/collection
17 I non ]
pacTBOpEHHOTO BeriecTBa'", "MolsspHas /chemistry
KOHLEeHTpars" Bubmmotreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
18 Knaccudukanms 1 HoMeHKIaTypa http://schoolcollection.edu.ru/collection
HEOPraHUYECKHX BEIIECTB /chemistry
Bbubmmoreka IOK https:/m.edsoo.ru/
Enunag komnexkunsa LHOP:
CucreMmaruzanus 1 0000IIeHEe 3HAHUI http://schoolcollection.edu.ru/collection
19 )
IO TeMe /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
KonTponbHas pabora no Temam
"Ctpoenue atoma. Ilepuonndeckuii Enunas kostexiys IIOP:
20 3akoH u [lepunoanueckas cucrema http://schoolcollection.edu.ru/collection
XUMHUYECKHX dyieMeHToB []. 1. /chemistry
Menneneesa", "CTpoeHue BemecTsna. Bu6mmoreka HOK https://m.edsoo.ru/
Mmuoroo6pasue BemiecTs"
Krnaccudukanus XuMHUECKUX peakiui Empras KOJITERIAA HOP: .
21 http://schoolcollection.edu.ru/collection

B HEOPraHMYECKON U OPTraHNYECKOU

/chemistry
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XUMUU. 3aKOH COXPAHEHUS MACChI
BELIECTB; 3aKOH COXPaHEHUS U
MIpEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

bubmmoteka LIOK https:/m.edsoo.ru/

TemnoBbie 3P HEKTH XUMUYECKUX

Enunag komnexkunsa LHOP:
http://schoolcollection.edu.ru/collection

22 peaknuii. TepMoXxuMHUYECKHe hemist
YPaBHCHUS bubmoreka LHOK https:/m.edsoo.ru/
Brruucnenust mo ypaBHeHUSIM Enynas KOJUIEKIMA LOP: )
23 O ——— http://schoolcollection.edu.ru/collection
peakll /chemistry
TCPMOXUMHUIECKUM yPABHCHUSM bubmoteka LHOK https://m.edsoo.ru/
CKOpOCTh XMMHYECKOU peakinu, eé Enynas KOJUIEKIMA LOP: )
24 3aBHCHMOCTb OT PA3IHUHBIX (AKTOPOB http://schoolcollection.edu.ru/collection
p pOB. /chemistry
Karanus u katanusaroper bubmmoreka LIOK https:/m.edsoo.ru/
Enunag komnexkunsa LHOP:
o5 L OMOLCHHBIC H LeTehOreHHbIE DeaK LI http://schoolcollection.edu.ru/collection
P peakdl /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
ITpakTuyeckas padora Ne 1 o teme Enynas KOJLIEKIIVE LIOP: )
26 "BHSHHE pasTHIHbIX HAKTOPOB Ha http://schoolcollection.edu.ru/collection
p . p | /chemistry
CKOPOCTE XUMHIECKON PCAKITN Bu6smoreka 1IOK https://m.edsoo.ru/
Enunag xonnexkuys 1OP:
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. http://schoolcollection.edu.ru/collection
XUMHUYECKOE PAaBHOBECHE /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
ITpakTnueckas padora Ne 2 o Teme Envuas koswtekips LIOP:
28 "BrnusiHue pa3nuyHbIX GaKTOPOB HA http://schoolcollection.edu.ru/collection

10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

/chemistry
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bubmmoteka LIOK https:/m.edsoo.ru/

QHCKTpOHHTI/I‘ICCKaﬁ Jucconuanms.

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection

29 CunbHbIe U crabble AIEKTPOIHUTHI. :
/chemistry
CreneHs QUCCOLUAIINA Bubmmoteka IIOK https:/m.edsoo.ru/
HNonnoe npoussenenue Boasl. Cpena Enunas KOJLTeKIS LOP: )
. http://schoolcollection.edu.ru/collection
30 BOJHBIX pacTBOPOB. BomopoaHbrit /chemistr
noxasarens (pH) pactsopa Bu6smoreka 1TOK https://m.edsoo.ru/
I'upponus coneif. Peakrum, Enynas kosutekuust LOP: ,
http://schoolcollection.edu.ru/collection
31 MIPOTEKAOIINE B PACTBOPAX -
/chemistry
SJICKTPOJIUTOB Bu6smoreka 1TOK https://m.edsoo.ru/
[IpakTuueckas padora Ne 3 o Teme Empras KOJTERIA nOP: .
32 "X HMHYCCKHE PeaKIH B pACTBOpaX http://schoolcollection.edu.ru/collection
/chemistry
n
SJIEKTPOJITOB bubmmoreka LIOK https:/m.edsoo.ru/
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE Enynas KOJUIEKIVS LOP: )
33 T —— http://schoolcollection.edu.ru/collection
’ /chemistry
BOCCTaHOBHTEIN bubmmoreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
34 Mertoa 371eKTPOHHOTO (2JIEKTOHHO- http://schoolcollection.edu.ru/collection
HMOHHOTO) OanaHca /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
Enunag konnexkuys 1OP:
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB http://schoolcollection.edu.ru/collection
BEILIECTB /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
Enunag konnexkuys 1OP:
36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB http://schoolcollection.edu.ru/collection

/chemistry
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bubmmoteka LIOK https:/m.edsoo.ru/

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection

37 Pemenwue 3a1a4 pa3nuIHbIX TUIIOB )
/chemistry
bubmmoteka LIOK https:/m.edsoo.ru/
Enynuag komekunsa LHOP:
38 Cucremarusanusa 1 0000IIeHIE 3HAHUN http://schoolcollection.edu.ru/collection
o Teme "XuMuueckue peakuu" /chemistry
Bbubmmoreka IOK https:/m.edsoo.ru/
Enynuag komtekunsa LHOP:
39 KonTponbHas paboTa 1mo Teme http://schoolcollection.edu.ru/collection
"Xumuyeckue peakuuu" /chemistry
Bbubmmoreka IOK https:/m.edsoo.ru/
ITommoxeHre HEMETAIIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX Enunas KOJUIEKIVS LOP: )
http://schoolcollection.edu.ru/collection
40 snemenToB JI. . MenaeneeBa u )
/chemistry
0COOEHHOCTH CTPOEHUS UX aTOMOB. Bu6moreka LIOK https:/m.edsoo.ru/
dusnueckue cBOUCTBAa HEMETAIIOB
AnoTponusi HEMETAUIOB (Ha IpUMeEpe Enunas KOJUIEKIVS LOP: .
a1 KuCTOposa, cepbl, hocdopa i http://schoolcollection.edu.ru/collection
poZa, CCpEL, p /chemistry
yriepona) Bu6moteka LIOK https://m.edsoo.ru/
Enunag konnexkuys 1OP:
42 Bomopon: nonydenne, puznueckue u http://schoolcollection.edu.ru/collection
XUMHYECKHE CBOMCTBA. [ MapuIsl /chemistry
bu6mmoreka LIOK https:/m.edsoo.ru/
["asiorensl: HaX0XKIEHUE B IPUPOJIE, Enunas KOJLTeKIA LOP: .
http://schoolcollection.edu.ru/collection
43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H -
. /chemistry
XUMHUIECKUC CBOMCTBA Bu6smoreka 1IOK https://m.edsoo.ru/
44 l"anorenoBoopoel. Bakueitmme Enunnag kosmnekuusa LHOP:
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KHUCJIOPOACOALCPKAIINEC COCIUHCHU A
TraJIOr€HOB

http://schoolcollection.edu.ru/collection

/chemistry
bubmmoteka LIOK https:/m.edsoo.ru/

45

46

47

48

49

50

51

JlaGopaTopHbIe U IPOMBIIIJICHHbIE
CIOCOOBI TIOTYYEHUS TATOT€HOB.
IIpuMeHeHue rajnoreHoB 1 ux
COCIMHEHUN

[IpakTuueckas paborta Ne 4. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"Tanorensr"

Kucnopoa: naboparopHsie u
IIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA.
O3o0H. [IpumeHeHme K1CI0poia U 030Ha

Oxcupl ¥ IEPOKCHUIBI

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOKJIeHHE B IPUPO/IE,
CHOCOOBI MOTy4YeHUs], PU3NYECKUE U
XMMHYECKHE CBOMCTBA

CepoBoaopo, cyab(uabt

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmmoteka LIOK https:/m.edsoo.ru/

Enynuag komtexkunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubmoreka HOK https:/m.edsoo.ru/

Enynuag komtexkunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubmmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmoteka LIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection

[chemistry
Bbubmmoteka IIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/
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Kucnopoaconepkariue coeTMHSHUS

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM hemist
KHCJIOTRI Bbubimmotreka LIOK https:/m.edsoo.ru/
[IpakTrueckas padota Ne 5. Permenue Enyuas KOHHeKImH_ LOP: )
53 SKCTIEPHMEHTAIbHBIX 381124 10 TeMe http://gchoolcollectlon.edu.ru/collectlon
. N | /chemistry
Cepa u e€ coenuenus Bbubimmotreka LIOK https:/m.edsoo.ru/
A30T: HAXOXKIEHUE B IPUPOJIE, Enunas kosutekiys LIOP:
54 CHOCOObI MOTy4YeHUs, PU3NYECKUE U http://schoolcollection.edu.ru/collection
XUMHYECKHE CBONCTBA. AMMHAK, /chemistry
HUTPUIBI Bu6mmoreka LIOK https:/m.edsoo.ru/
Kucnopozcoaep Kamue coeqiuHeHns Enynas KOJUIEKIMA LOP: _
55 43074, OCOGEHHOCTH CBONCTE a30THO http://§choolcollect10n.edu.ru collection
/chemistry
KHCIIOTBI bubmmoreka LIOK https:/m.edsoo.ru/
Enunag konnexkuys 1OP:
56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. http://schoolcollection.edu.ru/collection
A30THBIE y100peHHs /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
docdop: HaXOXKICHUE B IPUPOJIE, Enunas kostexiys LIOP:
57 CHOoCcOObI MOMyYeHUs, PU3NIECKUE U http://schoolcollection.edu.ru/collection
XUMHUYECKHe cBoiicTBa. Docduabl u /chemistry
dochun Bbubmmoteka IIOK https:/m.edsoo.ru/
Oxcuybt hocdopa, Enunag KOJ'[J'IeKL[I/ISI' HOP: .
58 (bocdopeoniepsanie kucnost, Comm http://§choolcollect10n.edu.ru collection
. /chemistry
hocdoproii kucnoTh Bu6smoreka 1IOK https://m.edsoo.ru/
[Ipumenenue pocdopa u ero EnyHas KOJLTEKIM5 HOP: .
59 http://schoolcollection.edu.ru/collection

coeauHeHuil. @ochopHbie ya1oOpeHus

/chemistry
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bubmmoteka LIOK https:/m.edsoo.ru/

[TpakTuyeckas padora Ne 6. Pemenue

Enynuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection

60 HKCIEPUMEHTAIBHBIX 33a4 110 TEME /chemistr
" " 4
A30T 1 pocdop 1 ux coeHeHUS Bu6smoreka 1TOK https://m.edsoo.ru/
VYriepona: HaX0XACHUE B IPUPOJIC, Enunas kosvtexiys LIOP:
61 QJITIOTPOITHBIE MOIU(UKAIINY; http://schoolcollection.edu.ru/collection
(Gu3HYECKHe B XUMUYECKUE CBOUCTBA, /[chemistry
PUMCHEHHE Bu6mmoreka LIOK https:/m.edsoo.ru/
Oxkcup yraepoaa(ll), okenn Ennuaga konnexkuusa 1OP:
62 yrepoa(IV), yrofbHas KUCIOTa 1 o8 http://schoolcollection.edu.ru/collection
’ /chemistry
comn Bu6mmoreka LIOK https://m.edsoo.ru/
Ennuag komtekunsa LHOP:
http://schoolcollection.edu.ru/collection
63 Pemrenue 3a1a4 pa3InyHbIX THIIOB Jchemistr
Bubmmoreka IOK https:/m.edsoo.ru/
Kpemuuii: Hax0XeHUE B IPUPOJE, Expas KOJLIEKIMS noP: .
http://schoolcollection.edu.ru/collection
64 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U Jchemistr
XAMAHCCKAC CBOUCTBA Bu6smoreka 1TOK https://m.edsoo.ru/
Enunasa komnexkuusa HOP:
65 Oxkcua kpemuausi(1V), kpemanesas http://schoolcollection.edu.ru/collection
KHCJI0Ta, CHITNKATHI /chemistry
Bbubimmoteka LIOK https:/m.edsoo.ru/
[IpuMeHeHne KpeMHUS U €T Empas KOJIIEKIMS nop: .
. http://schoolcollection.edu.ru/collection
66 coequHeHMi. CTEKII0, ero MoJyueHHe, Jchemistr
BHIIBI CTCKITA Bu6moreka ITOK https:/m.edsoo.ru/
67 Pemenue 3amay pa3nuvHBIX THIIOB Enpras komnekuyst HOP:

http://schoolcollection.edu.ru/collection
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68

69

70

71

72

73

74

CucreMmaruzanys 1 00001IeHe 3HAHUI
o teMe "Hemeramisr"

KoHntposbHas paboTta mo Teme
"HemeTtamiasr"

AHanu3 pe3yabTaToB KOHTPOJbHOM
paboThI, KOPPEKITUS OIMNOOK

[TonoxxeHre MeTaIIOB B
[Teproanyeckoi cucreMe XUMUYECKIX
3neMeHTOB. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

O6mue dpuznyeckue cBOMcTBa
MmeTtaioB. [IpuMeHeHne MeTaioB B
OBITY M TEXHUKE

CnnaBsl MetamuioB. Kopposust
METaJJIOB

Pemenue 3amaq Pa3JINIHbIX TUIIOB

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bubimmotreka LIOK https:/m.edsoo.ru/

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmoreka HOK https://m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmoreka LHOK https://m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmoteka LIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection
/chemistry

Bbubimmoteka IIOK https:/m.edsoo.ru/
Enunag komnexkuusa 1TOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/
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75

76

77

78

79

80

81

DJIEKTPOXUMHUYECKUH Psijl HAITPSYKSHUI
MeTauioB. O0mIMe CIOCOOBI MOTyYEHUS
METaJIJIOB

OO0mmas xapakrepucTuka metamioB |A-
rpynmnsbl [leproanueckoi cucTeMsl
XUMHYECKHUX 3JIeMeHTOB. HaTpuii u
Kaluii: mony4yeHue, pusndeckue u
XMMHUYECKHUE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN

O6mas xapakrepuctuka metamion [A-
rpymisl [lepronndeckoit cuctemMpl
XUMHAYECKHX 3JIEMEHTOB. Maruuii u
KaJIbIMIA: TIOJy4YeHUE, PU3HUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUIN

JKEcTKOCTh BOIBI U CIOCOOEI €€
yCTpaHEHUs

AnmroMuHwMiI: MOJIy4yCHHEC, (I)I/I3I/ILIGCKI/IC n
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMCEHCHUC

AMpoTepHbIe CBOIICTBA OKCHJIA U
THIPOKCU/IA ATFOMUHUS,
T'UIPOKCOKOMIIJIEKCHI aTFOMUHUSA, UX
MIpUMEHEHNE

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

Enunag komnexkunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmoreka LHOK https:/m.edsoo.ru/

Ennuag komtexkunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubmoreka IOK https:/m.edsoo.ru/

Enunasa xomnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubmoreka IOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

[chemistry
Bbubimmoteka IIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection

[chemistry
Bbubimmoteka IIOK https:/m.edsoo.ru/

Enyunag konnekunsa 1TOP:
http://schoolcollection.edu.ru/collection
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[IpakTrueckas padota Ennnas
koJutekuus LHOP:
http://schoolcollection.edu.ru/collection

/chemistry

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

82 Bubmuoreka LHOK https:/m.edsoo.ru/Ne /chemistry
7. Pemienue SKCHECPUMCHTAIbHBIX 3a1a4 bubmoteka LHOK https://m.edsoo.ru/
o TeMe "MeTaJbl TJIaBHBIX
noarpymn"
OO01mmas xapakTepucTHKa METaNIOB Enymas kosmexiyst [TOP:
83 nmo6ouHbIX moarpynn (B-rpymm) http://schoolcollection.edu.ru/collection
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX /chemistry
3JIEMEHTORB bu6mmorexka HOK https:/m.edsoo.ru/
Du3MYECKUE U XUMHUYECKUE CBONCTBA Enunad komnexkups HOP: _
o http://schoolcollection.edu.ru/collection
84 XpoMa | €ro COSTMHEHUH, HX .
/chemistry
TIPUMCHCHHC bubmmoreka LIOK https:/m.edsoo.ru/
BaxxHelIue CoeIMHEHNs] MapraHIa. Ennnast xomtexuyst LOP: _
http://schoolcollection.edu.ru/collection
85 [TepmaHranat Kayms, ero .
9 /chemistry
OKHCTHTC/ILHDIC CBOMCTBA bubmmoreka LIOK https:/m.edsoo.ru/
Du3MIECKUE U XUMHUYECKUE CBONCTBA Enunas komnexups LOP: _
86 KEITC3A 1 610 COeNMHCHIH. TToNVICHIE http://schoolcollection.edu.ru/collection
A ) yd /chemistry
1 IIPUMCHCHHC CILTABOB JKEJIC3a bubmmoteka LHOK https://m.edsoo.ru/
Du3MUECKUE U XUMHUYECKUE CBONCTBA Enunas komnexups LOP: _
g7 MEI 1 68 COCAMHCHII. HX http://schoolcollection.edu.ru/collection
2 A ’ /chemistry
[PUMCHCHHC bu6bmuoreka HOK https:/m.edsoo.ru/
88 dusnyeckre 1 XUMHUYECKHAE CBOIICTBA Enunas kosutekiyst LIOP:
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IIMHKA U €r0 COCAUHCHUM, UX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IIMHKA

http://schoolcollection.edu.ru/collection

/chemistry
bubmmoteka LIOK https:/m.edsoo.ru/

[TpakTuyeckas padora Ne 8. Pemenue

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

89 SKCIIEPUMEHTAI 3a7a4 10 TEME .
> epuM HT6 BHBIX 33144 II T"M hemist
Meraiibt TO6OUHBIX MOy Bubimmotreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
90 PelleHIe 30184 DA3IIHLIX THIIOB http://schoolcollection.edu.ru/collection
lad p /chemistry
bubmoreka HOK https://m.edsoo.ru/
O00011IeHrE U CHCTEMATHU3ALIHS Enunas KOJUIEKIVS LOP: )
91 H3VICHHONO MATEDHAILE [0 TeMe http://schoolcollection.edu.ru/collection
| ya ) p /chemistry
Meranibl bubmoreka LHOK https://m.edsoo.ru/
Enunag komnexkunsa LHOP:
92 Kontponbnas paboTa mo teme http://schoolcollection.edu.ru/collection
"Meramnsr" /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
Enunag komnekunsa LHOP:
93 AHanu3 pe3yabTaToB KOHTPOJIbHON http://schoolcollection.edu.ru/collection
paboThI, KOPPEKIIUS OIHUOOK /chemistry
bubmmoreka LIOK https:/m.edsoo.ru/
94 YCTOMYMBOIO pa3BUTHUA YETOBEUECTBA. http://schoolcollection.edu.ru/collection
[lonsiTHe 0 HAyYHBIX METOAAX /chemistry
HICCIIEIOBAHNUS BELIECTB Bu6mmoreka LIOK https:/m.edsoo.ru/
Hayunbie mpuHIIUIIBI OpraHU3auu Enunas kostexiys IIOP:
95 XUMHYECKOTO MPOU3BOJCTBA. http://schoolcollection.edu.ru/collection

[TpombIIeHHBIE CTTOCOOBI TTOTYICHUS
Ba)KHEUIIINX BEIIECTB

/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/



http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry
http://schoolcollection.edu.ru/collection/chemistry

96

97
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99
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102

XUMUYeCKOe 3arpsi3HeHue
OKpY>Karollen Cpepl U ero
MOCIICACTBHS

XuMHUs U 370POBbE YEIOBEKA.
JlexapcTBeHHbIE CpeCTBa

Xumus mumy. Poabs XxumMuu B
oOecrieueHnH MUIIEBONH 0€30I1aCHOCTH

KocMmernueckue u napdromepHbie
cpenctBa. beitoBas xumus

XuMus B CTPOUTENLCTBE. BakHeliue
CTPOUTEIBHBIE U KOHCTPYKLIMOHHBIE
MaTrepHuabl

XuMUS B CEIBCKOM XO03SHCTBE.
OpraHu4eckre U MHHEPAJIbHbBIE
ynoopeHus

Cucremaru3zaims 1 0000IIeHHe 3HAaHU I
no Teme. MiToroBast KOHTpOJIbHAS
pabora

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

Enunag komnekuusa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmotreka LIOK https:/m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmoteka HOK https:/m.edsoo.ru/

Enunaga komnekunsa LHOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
bubmmoreka LIOK https:/m.edsoo.ru/

Enunasa komnexkuusa HOP:
http://schoolcollection.edu.ru/collection

/chemistry
Bbubimmoteka IIOK https:/m.edsoo.ru/

Enunag komnekuusa 1TOP:
http://schoolcollection.edu.ru/collection

[chemistry
Bbubimmoteka LIOK https:/m.edsoo.ru/
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npwioxenne K OOII

OCO6EeHHOCTH OLIEHKM IPEeAMEeTHBIX Pe3y/IbTaTOB II0 YUeOHOMY ImpeaMeTy « XMMusi»
mwiss 10-11x KaaccoB
1. CiMcoK UTOrOBBIX INITAHUPYEMbIX Pe3y/JILTATOB C YKa3aHMEM 3TamoB X (hopMUPOBAHUS
M CII0CO00B OIIeHKMU

K koniy o6yuennus: B 10 Kjacce 00y4aronuiicss HayYmTCA: Croco0 OIeHKHu

chOpMMPOBAHHOCTb  MpEACTABAEHMMA O  XMMMUUECKOM | Y CTHBIN OMpPOC, TECT,
COCTAaBJISIONIEN €CTeCTBEHHO-HAYyYHOM KapTMHbBI MUPA, POJIM XUMUM | KOHTPOJIbHAsST paboTa,
B TO3HAHWUM SIBJIEHUI TPUPOABI, B (POpMMPOBAHMM MbIIUIEHUS U | pedepar, MpoeKTHas
KYJAbTYpbl ~ JIMYHOCTM, €€  (QYHKIMOHAIbHOM TIPaMOTHOCTH, | paboTa
HEOOXOAVMOI IJI pelleHusT MPAaKTUYeCKUX 3a7ad ¥ 5KOJOTMYECKU
0O0CHOBAaHHOTO OTHOILIEHMSI K CBOEMY 3[OPOBbIO ¥ TIPUPOSHOM
cpene;

BJIaieHMEe  CUCTEMOM  XMMMYECKMX  3HaHuli, KOTopas
BKJIIOYAeT: OCHOBOIIOJIaraloliye TMOHSITUS (XUMMUUECKUI 3SJIeMEHT,
aToM, 3JIEKTPOHHAas OOOJIOYKAa aToMa, MOJIeKysa, BaJeHTHOCTb,
3JIeKTPOOTPUIIATEIBHOCTb,  XMMMYECKasl  CBSI3b,  CTPYKTypHas
(opmyna (pa3BépHyTasi U COKpalll€HHas), MOJib, MOJISIpHAsI Macca,
MOJISIDHBIM OOBEM, YIJIEPONHBIM CKejeT, GYHKUMOHAIbHAS I'PYIIa,
panukas, M30Mepusi, M30Mepbl, TOMOJIOTMYECKUIA DS, TOMOJIOTH,
YIJIEBOAOPOABI, KUCJIOPOL U  a30TCOAepsKallye COoeaVHeHMs,
MOHOMED, TIOJMMep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYJISIPHbIE
CcoeViHEHMSI); TeOPUM U 3aKOHBI (Teopusi CTPOEHMSI OpPraHMYeCKUX
BeriecTB A. M. ByT/iepoBa, 3aKOH COXpaHEHMSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUIN SI3BIK XUMUM;
MMPOBO33peHUeCKe 3HaHuS, JieXkallye B OCHOBe ITOHMMaHMUS
MIPUYMHHOCTU " CUCTEMHOCTU XUMUYECKUX SIBJIEHUI,
(akTosornyeckue CBeJeHMS] O CBOMCTBAx, COCTaBe, MOJYYEHUU U
6e30MMacHOM MCIOJIb30BAaHUYM BayKHEMIIINX OPraHMUeCKMX BeIeCTB B
OBITY ¥ TTPAKTUYECKON JIeSITEIbHOCTY YeJIOBEKa,;

copMMpOBaHHOCTh ~ YMEHUI  BBIABJSITb  XapaKTepHbIe
MIPU3HAKY TOHSITUM, YCTAHABIMBATbh UX B3aMMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIIME TIOHSATUSI TIPU OMMCAHUM COCTaBa, CTPOEHUST U
MpeBpalleHNni OpraHNUYeCKUX COeAHEHNI;

copMMpPOBaHHOCTh YMEHMI WUCIOJIb30BaTh XUMUYECKYIO
CUMBOJIMKY JJIE COCTaBJIEHMSI MOJIEKYJSIDHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAILEHHON) (OPMYJI OpPraHUMYECKUX BelecTB U
YpaBHEHUI XMMMUUECKUX PeaKInil, M3TOTaBIMBATb MOJEIN MOJIEKYT
OpPraHMYecKuX BeIeCTB MJISI WUTIOCTpAMM UX XUMUYECKOTO WU
MIPOCTPAHCTBEHHOT'O CTPOEHMST;

copMmpoBaHHOCTD YMEeHU yCTaHaB/IMBAaTb
MIPUHA/JIESKHOCTb M3YUYEHHBIX OPTraHMYeCKUX BeIIeCTB IO UX
COCTaBY U CTPOEHUIO K OIpeneEHHOMY KJIacCy/TpyIie CoeqMHeHN
(YyrneBomopoapl, KUCJIOPOL WM  a30TCOAepsKalliye COeOuHEeHMS,
BbICOKOMOJIEKYJISIDHbIE COeIVHEHMsI), OaBaTb MM Ha3BaHUS IO
cucrematnyeckon HomeHkiaatype (IUPAC), a Takke mpMBOIUTH




TpUBMAJIbHbIE HA3BaHUSI OTHEJbHBIX OpPraHMUECKUX BeEIeCTB
(3TuneH, NpomnuieH, aleTujieH, STUIEHTIJIMKOJb, TIuULepuH, GeHo,
dbopmanbaerua, ameTadboerui, MypaBbUHAs KUCIOTA, YKCyCHas
KUCJIOTa, OJIeMHOBAsl KMUCJIOTa, CTeapMHOBasi KMUCJIOTA, TIJIFOKO3a,
dbpykTO3a, KpaxmaJl, 1eJIUTI0JI03a, TJIUIMH);

chOpPMUPOBAHHOCTb YMEHMS OIpPEAeATh BUABI XUMUUYECKON
CBSI3Y B OpPraHMUYECKUX COeIVHEeHMsIX (OIHapHbIe U KPaTHbIE);

chOpMMUPOBAHHOCTb YMEHMUS MPUMEHSTh MOJIOKEHUSI TeOPUN
CTpoeHMs1 opraHmueckux BemiectB A. M. DByrnepoBa mst
OOBSICHEHUSI 3aBUCMMOCTM CBOMCTB BeIIECTB OT MX COCTaBa M
CTPOEHMST; 3aKOH COXPaHEHMSI MaCChl BEILIECTB;

chOpMMPOBAaHHOCTb  YMEHMII  XapaKTepu3oBaTb COCTaB,
CTpoeHue, OQU3MYEeCKre U XUMMUUYECKME CBOMCTBA TUIIMYHBIX
MpEeCTaBUTENEN PA3IMYHBIX KJIaCCOB OPraHUMYEeCKMX BelIeCTB
(mertaH, 3TaH, OSTWIEH, IMPONWJIEH, aleTuieH, OyramgueH-1,3,
MmeTunbyTanueH-1,3, 6eH30J, MeTaHOJ, 3TaHOJ, 3TWIEHIJIMKOJb,
rmiepuH, (GeHoJ, aleTaJbIerusi, MypaBbUHAsT U YKCyCHast
KUCJIOThI, TJIIOKO3a, Kpaxmaj, Le/Ul0jio3a, aMMHOYKCYCHas
KNUCJIOTA), WJUTIOCTPUPOBATh TEHETUUYECKYIO0 CBSI3b MEXAY HUMU
YpaBHEHUSIMM  COOTBETCTBYIOIIMX  XUMMYECKUX  peakluii C
MICITOJIb30BAHMEM CTPYKTYPHBIX (POpMYJT;

chOpMMPOBAHHOCTb YMEHMSI XapaKTepu30BaTh MCTOUHUKU
YIJIEBOJIOPOAHOTO ChIpbs (He(Th, MPUPOAHBIN ra3, YroJjb), CIIOCOObI
UX T1epepabOTKM U TpaKTUUYeCKoe TpUMeHeHMue TMPOAYKTOB
nepepaboTKy;

chOpMMPOBAHHOCTb YMEHMI TPOBOAUTb BBIUMCIEHUS 10
XUMUYECKMM ypaBHEHMSIM (MaccChl, 00bE€Ma, KOJIMUECTBA MCXOJHOTO
BellleCTBa MJIM MPOAYKTa peakiMy MO U3BECTHbIM Macce, 0ObEMY,
KOJIMYECTBY OJHOTO W3 WCXOAHBIX BEIIECTB WM IPOAYKTOB
peakium);

chOpMMUPOBAHHOCTb YMEHUI BJIAEThb CUCTEMON 3HaHUI 00
OCHOBHBIX METOAAX HAyYHOI'O MMO3HaHMS, UCIOJIb3yEeMbIX B XUMUU
TpU M3YYEHUM BEIIEeCTB M XUMMUUECKUX SIBJIeHMI (HabomeHne,
u3MepeHue, ISKCIEPUMEHT, MOJEeIMPOBaHME),  MUCIIOJIb30BaTh
CUCTEMHbIE XUMMUUECKMEe 3HAaHMS [JIS1 TIPUHSTUSI pelIeHuil B
KOHKPETHBIX >KM3HEHHBIX CUTYyalMsIX, CBSI3aHHBIX C BeleCTBaMu U
UX TIpUMEHEeHEM;

copMMpOBaHHOCTH YMEHUI CO6II0IATh MpaBuJIa
MOJIb30BaHMS  XMMMWYECKOM  IOCYON “  1abopaTOPHBIM
obopynoBaHMeM, a TakKe IMpaBua OOpallleHus] C BellecTBaMu B
COOTBETCTBUM C MHCTPYKLIMSIMM IIO BBITTOJTHEHMIO JIaOOPaTOPHBIX
XUMMUYECKUX OTBITOB;

chOpPMMUPOBAHHOCTb YMEHUI IIJIAaHMPOBAThb ¥ BBITIOIHSTD
XUMMUYECKMIA IKCIIepMMeHT (TpeBpallieHysi OpraHnYecKnxX BelecTB
MpM HarpeBaHUM, IOJyUYEeHNEe STUJIEHA U M3Y4YeHMe ero CBOMCTB,
KavyeCTBEHHbIE peaKkIMM OpraHMUeCKMX BeIecTB, JAeHaTypalus
GeKOB TpM  HarpeBaHMM, I1IBETHble peakluuyu OeJKOB) B
COOTBETCTBUM C TIpaBWIaMM TEXHUKM OE30MacHOCTU  IpuU
obpallleHnM C BellecTBaMyu ¥ JabopaTOpHbIM O0OOpYyIOBaHMEM,
MpeNCTaBJISITh Pe3yabTaTbhl XMMMUECKOTO 3KCIepuMeHTa B (opme




3alMCU YpaBHEHMII COOTBETCTBYIOIIMX peakiuin 1 hopMyIMpoBaTh
BbIBOJIbI HA OCHOBE 3TUX Pe3yJIbTaTOB;

chOpMMPOBAHHOCTb YMEHMUI KPUTUYECKM aHaJM3MPOBATh
XUMMUECKYI0 MHGOPMaLMIO, TTOyUyaeMyl0 U3 pa3HbIX MCTOUYHMKOB
(cpenctBa MmaccoBom nHpopmany, UHTepHeT u Ipyrux);

copMMpoBaHHOCTH YMEHUI cob6I0aTh npaBuia
9KOJIOTMYECKM 1e/1IeCO00pPa3HOro MoBefeHNusI B ObITY U TPYAOBOIA
IesaTeJIbHOCTM B  LeMsIX COXpaHeHMSI CBOEro 370pOBbsl U
OKpY’)KaloIlllell  IPUPOJHOV  Cpelbl, OCO3HaBaThb  OMACHOCTD
BO3JIE/CTBUSI HA JXKMBbIE OPraHM3Mbl ONPENeIEHHBIX OPTaHNMYECKUX
BelllecTB, NOHMMAasg cMbIca Tmokaszarens IIJIK, mogcHaT, Ha
MpUMepax Croco6bl YMeHbIIeHMS U MPeOTBPAllleHUsI UX BPegHOrO
BO3[ENMCTBUSI HA OPTaHM3M UYeJIOBEKa;

IJIST  OOYYalolIMXCsl C OTPaHMYEHHBIMYM BO3MOSKHOCTSIMU
3[I0POBbSI: YMEHMe TPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
MeToJlaX MMO3HaHMSI BeIeCTB U XUMUYECKUX SIBJIEHMUI;

IJIS  CemlbIX U CAabOBUASIIMX OOYYaloIIMXCS: YMEeHMe
UCIIOJIb30BaTh pesibeHO-TOYEUHYI0 cucteMy obosHauenni JI.
Bpaityia mjis 3anmmcy XumMmdeckux GopmyJr.

K xoHny o6yuenus B 11 Ky1acce 00y4aronmincss HAyInTCS:

Croco0 oreHKM

cOpMUPOBAHHOCTb  IIPEACTABJIEHMI: O  XUMMUUECKOM
COCTAaBJISIIOIIEN €CTeCTBEHHO-HAYYHOM KapTMHbBI MUPA, POV XUMUN
B TO3HAHWUM SIBJIEHUI TPUPOABI, B (HOPMUPOBAHUM MBIILUIEHUS WU
KYJbTYpbl  JIMYHOCTM, €€ (QYHKUMOHAJIBHOM TI'PAaMOTHOCTH,
HEOOXOAVMOI IJI PelleHusT MPaKTUYeCKUX 3a7ad ¥ 3KOJOTMUYECKU
0O60CHOBAaHHOTO OTHOILIEHMSI K CBOEMY 3[O0POBbIO ¥ TIPUPOSHOM
cpene;

BJIaIEHNE  CUCTEMOV  XMMWYECKMX 3HAHMIL, KOTOpas
BKJTFOYAET: OCHOBOIIOJIArarolye TMOHITUS (XUMUYECKUI 3JIEMEHT,
aToMm, M30TOI, S-, p-, d- 3JeKTpPOHHbIe OPOUTAIM aTOMOB, VOH,

MOJIeKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIGHTHOCTD,
3JIEKTPOOTPUIIATEIbHOCTb, CTEIIEHb OKMUCJIEHUS, XMMUUYECKasi CBS3b
(KoBajsIeHTHas, MOHHasl, MeTaJ/Iiueckasi, BOIOPOIHAs),

KpUCTA/UIMYECKAsT PelIeéTKa, TUIIbI XUMMUUYECKUX peakLiyii, pacTBoOp,
9JIEKTPOJIUTBI, HEIJIEKTPOJIUTHI, 3JIEKTPOIUTUIECKAS OMCCOLMAIINS,
OKUCJIUTE/Ib, BOCCTAaHOBUTEJb, CKOPOCTb XMMMWUECKOM peakiuu,
XMMMUUECKOe  paBHOBecue); TeopuM U  3aKOHbI  (Teopus
3JIEKTPOJIUTUYECKON IuUccolManmu, mepuogndeckuii sakon . U.
MeHpneneeBa, 3akKOH COXpaHEeHMSI MacChl BelleCTB, 3aKOH
COXpaHeHMs U IpeBpallleHNs SHEPTUM TIPU XMMUUYECKUX PeaKkIysx),
3aKOHOMEPHOCTH, CUMBOJIUYECKUMI SI3BIK XUMUH,
MMPOBO33PEHUECKME 3HAHMS, JIeXKalllie B OCHOBE ITOHMMAaHMS
MIPUYUHHOCTU u CUCTEMHOCTU XUMMUUECKUX SIBJIEHUA,
(daxkTosIOTMYECKME CBEIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0e30IIaCHOM  MCIIOJIb30BAHMM  BAKHEMIIMX  HEOPraHUYEeCKUX
BEIIIECTB B ObITY ¥ ITPAKTUYECKOM OeSTeIbHOCTY YeJIOBEKA;
cOpPMUPOBAHHOCTb  YMEHMI  BBISIBJISITb  XapaKTepHbIE

Y cTHBIN Ompoc, TecT,
KOHTpOJIbHAs pabora,
pedepar, mpoekTHast
pabora




MPU3HAKY TTOHSITUM, YCTAaHABIMBATh UX B3aMMOCBSI3b, VICIIOIb30BaTh
COOTBETCTBYIOIIME TIOHSTMS TIPY ONMCAHUM HEOPraHUMYeCKUX
BEIIIeCTB U UX TpeBpallleHN;

chOPMUPOBAHHOCTb YMEHMII MCIIOJIb30BaTh XUMMUUECKYIO
CUMBOJIUKY [IJIT COCTaBjieHus: (OpMyJ BeIleCTB ¥ YypaBHEHUN
XMMMUYECKUX peakiinii, cucreMaTniyeckyio HoMmeHkiarypy (IUPAC)
M TPUBMAJIbHbIE HA3BaHMSI OTHEIbHBIX HEOPraHMUECKUX BEIeCTB
(yrapubiii ras, YIJIEKMCIbIA Tra3, aMMMaK, TrallléHas W3BeCTb,
Herail€Has U3BeCTb, MUTbeBask Co/la, MUPUT U IPYTHeE);

chOPMUPOBAHHOCTh YMEHUI OIpeNessiTh BaJIeHTHOCTb U
CTENeHb OKMCJIEHUSI XUMMUUYECKMX SJIEMEHTOB B COEOVMHEHMSIX
pasJIMUYHOrO COCTaBa, BUJ XUMMUUECKON CBSI3M (KOBaJIeHTHas,
VMOHHAs, MeTa/UIMyeckasi, BOINOPOAHAs) B COEOVMHEHUSIX, TUII
KPUCTA/UIMYECKOM PEIIETKM KOHKPETHOIO BelllecTBa (aTOMHas,
MOJIEKYJISIpPHAsl, MOHHAs, MeTa/UIMJyecKasi), XapakTep Ccpedobl B
BOJIHBIX PACTBOpPaX HEOPTaHMUECKUX COEIVHEHNIL;

chOopMMPOBAHHOCTh YMEHUI YCTaHaBJIMBATh
MMPUHAIJIESKHOCTD HEOPraHMYeCcKMX BeIIeCTB II0 MX COCTaBy K
OIpeIe/IEHHOMY KJIaCCy/TpyTIe coenyHeHni1 (MpOCThie BeIecTBa —
METa/JIbl M  HEeMeTa/Ulbl, OKCHIbI, OCHOBaHMS, KUCJIOTHI,
amdoTepHbIe TUAPOKCUIbI, COJIN);

copMUpOBaHHOCTH YMEHUI pacKpbIBaTh CMBICIT
nepuoanyeckoro 3akoHa /I. V. MeHpgeseeBa M OeMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U IMPOTrHOCTUYECKYIO
pyHKImN;

c(opMMPOBAHHOCTh YMEHMI XapaKTePM30BaTh JIEKTPOHHOE
CTpOEHME aTOMOB XMMMYECKMX 9JIEMEHTOB 1-4 mepuoaoB
[lepyomyueckoit cuUcTeMbl XMMMUYeckux sjgemeHtoB . MU.
MeHnpeneeBa, WCIONb3YS TOHATUS «S-, p-, d-2JIEKTPOHHbIE
opouTtamm», «3HEepreTuvecKkue YPOBHUY, OOBSICHAITh
3aKOHOMEPHOCTM M3MEHEHMSI CBOVICTB XMMUUYECKUX 3JIEMEHTOB U UX
COeOMHEHUN IO IlepuojaM M rpymnmnaMm Ilepuommyeckoin cUCTEMBI
xummaeckux aeMeHToB . V. MenneneeBa;

chopMMPOBAHHOCTb YMEHMI XapaKTepu30BaThb (OIMMCHIBATH)
obmMe  XMMMYECKMe  CBOMCTBA  HEOPraHMUYECKUX  BEIecTB
Pa3IMYHBIX KJIACCOB, MOATBEPSKIATh CYIIIECTBOBAHME T'€HETUUECKON
CBSI3M MEXKAY HEOPraHMYeCKUMMM BeIIeCTBAMM C  TIOMOIIBIO
YpaBHEHUI COOTBETCTBYIOIIMX XMMUUECKUX PeaKLyii;

c(hOpMMUPOBAHHOCTb YMEHMST KJIaCCUPUIIMPOBATh XUMMUYECKIME
peakiMyM 1O pPasAMYHBIM TpU3HaKamM (YMCIYy U COCTaBy
pearupymoInx BelIeCTB, TEIJI0OBOMY 3G (eKTy peakiym, U3MEeHEHNIO
CTereHel OKUCJIeHUST 9JIEMEHTOB, 0OpPaTUMOCTHM peakIiny, yU4acTUIO
KaTaJM3aTopa);

chOpMMUPOBAHHOCTb YMEHMIA COCTABJISITh YpPaBHEHMUSI peaKInit
Pa3JIMYHBIX TUTIOB, TOJIHbIE UM COKpAIEHHbIE YpaBHEHMS peaKIui
MOHHOTO OOMeHa, YUMTbIBasl YCJIOBUS, TIPU KOTOPBIX 3TU peakIiuu
UIYT IO KOHIA;

chopMMPOBAHHOCTh YMEHUI MIPOBOAUTD peaxkuun,
MTOATBEPsKIAIOIINE KayeCTBEHHbIN COCTaB PasIMYHbBIX
HeOpraHMYeCcKuX BeIlleCTB, PaclOo3HAaBaTb OIbBITHBIM ITYTEM MOHBDI,




MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKNX BEIECTB;

chopMMpOBaHHOCTb ~ yYMEHMII  pacKpbiBaThb  CYIIHOCTh
OKUCJIUTETbHO-BOCCTAHOBUTETbHBIX peakImn MOCPEeACTBOM
COCTaBJIEHMSI 3JIEKTPOHHOIO GajlaHCa 3TUX peaKiInii;

copMUPOBAHHOCTL  YMEHUIA  OOBSICHATH  3aBUCUMOCTh
CKOPOCTY XMMMYECKONM peakiMu OT Pas3/IMUHbIX (PaKTOPOB; XapaKTep
CMeIeHNST XMMMUUECKOTO PAaBHOBECHUS B 3aBMCUMOCTY OT BHEIIIHETO
BosaerctBus (mpuuuu Jle Illatenne);

chOpMMPOBAHHOCTb YMEHMUI XapaKTepu30BaThb XUMUYECKUE
MIPOIIECCHI, JIEXKAIIMe B OCHOBE ITPOMBIIIJIEHHOTO ITOJTyYeHMsT CePHO
KUCJIOTBI, aMMMaKa, a Takke CHOpMUPOBAHHOCTb IpPeCTaBIEHUN
006 OOIIMX HAyYHbIX NPUHIUIIAX M SKOJOTMYECKMX ITpobieMax
XMMMYECKOTO IMPOM3BOACTBA;

chOPMUPOBAHHOCTb YMEHMI TIPOBOIUTH BBIYMCIEHUS C
MICIIOJIb30BaHMEM IOHSITUSI «MacCOBasl OJIS BeIleCTBa B PacTBOPE»,
OOBEMHBIX OTHOIIEHMI Ta30B MPU XUMUUYECKUX PeaKLMsIX, MacChl
BelllecTBa WM 0ObEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEIeCTBa,
Macce Wi 06bEMY OIHOTO M3 YUaCTBYIOIIMX B peakiMy BellecCTB,
TeIyIoBOro 3@dekra peakuuy Ha OCHOBE 3aKOHOB COXPaHEHMS
MacChI BEIeCTB, IPEeBPaIeHNs] ¥ COXPaHEHUST SHEPTUM;

chopmMI1pOBaHHOCTh YMeHUI COb6II0IaTh MpaBuIa
MOJIb30BaHMs  XUMUYECKOM MTOCYIOM “  1abopaTOpPHBIM
0obopymoBaHMEM, a TaKKe IMpaBuja OOpallleHus C BellecTBaMyu B
COOTBETCTBUM C MHCTPYKLMSIMM IIO BBIIIOJIHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTb YMEHMI IIJIAaHMPOBAaTh ¥ BBIIOJIHATD
XMMMUYECKMIA SKCIEPUMEHT (pasjiokeHue IepoOKCHUIa BOAOPOIa B
MPUCYTCTBUM KaTaJusaTopa, OIpelnesieHre Cpeabl pacTBOPOB
BEIIECTB C IIOMOIIbIO YHUBEPCAJIBHOTO WMHAMKATOPA, BJIMSHUE
PasIMYHBIX (PaKTOPOB Ha CKOPOCTb XMMMUECKOM peaklny, peakiun
MOHHOTO 0OMeHa, KauyeCTBeHHbIe peaklyuyu Ha CyJbdar-, KapboHaT-
U  XJIOpUI-aHMOHBI, Ha  KaTMOH aMMOHMSI, pelieHue
9KCIIepUMEHTaIbHBIX 3a/1au 1o TeMaM «MeTtauibl» 1 «HemMeTasnabi»)
B COOTBETCTBMM C IIpaBWIaAMM TEeXHUKM Oe30ImacHOCTY IIpu
obpallleHn C BellecTBaMyu M J1abopaTOpHbIM OOOpYyIOBaHMEM,
MPeNCTaB/ISTh Pe3yJIbTaThl XMMMUUECKOTO 3KCIepuMMeHTa B ¢dopme
3aIMCH YpaBHEHMII COOTBETCTBYIOIIMX peakiuii u HOopMyIMpOBaTh
BBIBOJIbI Ha OCHOBE 3TUX pe3yJIbTaTOB;

chOPMUPOBAHHOCTL YMEHUIM KPUTUMUYECKM aHaJIM3UPOBATh
XMMMUYECKYIO MHGOPMAIMIO, TOJYUYaeMyI0 U3 pa3sHbIX MCTOUHMUKOB
(cpenmcTBa MaccoOBOM KOMMYHMKaImu, IHTepHeT U Ipyrux);

copMUpPOBaHHOCTH YMEHUI CO6II0IATh npaBuia
9KOJIOTMYECKM I1€1eCO00pPa3sHOro IMOBEIEeHUsT B ObITY M TPYIOBON
OeITeJIbHOCTM B IEMsIX COXpaHEeHMS] CBOEro 3[0pOBbSI U
OKpY’Kalolllell  NPUPOJHOV  Cpedbl, OCO3HaBaThb  OMNACHOCTH
BO3/IEMCTBUSI Ha >KMBbIE OPraHM3Mbl OIpPEEIEHHbIX BeIeCTB,
nmoHuMasi cmbic mnokasarenss IIIIK, moscHSTp Ha IpuMepax
CrocoObl ~ YMEHbBILIEHMST WM  TPeNoTBpAIleHus] UX  BPEIHOIO
BO3[ENMCTBUS Ha OPTaHM3M YeJIOBEKa;

IOJIsT  OOyvalolmMXCcsl C OrpaHMYEHHbBIMM BO3MOXKHOCTSIMU




3[I0POBbSI: YMEHMe TPUMEHSTh 3HaHUS 00 OCHOBHBIX AOCTYITHBIX
MeTOoZax MMO3HaHMs BeIlleCTB ¥ XMMUUECKUX IBJICHIIL;

IJIST  CJIETbIX M CIAOOBUOSIIMX OOYYaIOIIMXCS: yMeHMe
MICIIOJIb30BaTh peJibe(HO-TOYEUHYI0 CcucTeMy ob6osHauennin JI.
Bpaitisa ajis 3anmcy XumMmdeckux GopmyJt.

2. TpeboBaHMS K BBICTABJIEHMIO OTMETOK 33 IIPOMEXYTOYHYIO aTTECTAIMIO
[TpomeskyTOUHas aTTecTalysi 00yYaIOIIMXCS OCYILECTBIISIETCS IO MATUOA/UIBHOM CHUCTeME
oreHMBaHMus. [I7I1 TECTOBBIX KOHTPOJIbHBIX paboT, Pe3yyIbTaT MPOXOKAEHNUS KOTOPbIX
(dbukcupyercs B MHOM KOJIMYeCTBe 6aJIJIOB, earoroM paspabaTbiBaeTcs IKajia repepacyera
MOJTYYEeHHOTO pe3yJibTaTa B OTMETKY IO MSITUOAIIIbHOM 11IKaJIe.

OTMeTKM 3a TPOMEKYTOUHYIO aTTeCTAIMI0 GUKCUPYIOTCS MeJaroroM B XKypHaJie yCIIeBaeMOCTH
" THEBHIMKE O0OYYaloIerocs (3JIEKTPOHHOM JKYpHaJie) B CPOKM U MOPSIIKE, MTPeqyCMOTPEHHOM
JIOKaJIbHBIM HOPMAaTMBHBIM aKTOM IITKOJIbI.

O1ieHKa YCTHOTO OTBETA.

Ormerka "5" cTaBUTCS, €C/IM YUEHMUK:

1) Tloka3biBaer riaybokoe M TMOJHOe 3HAHME ¥ MOHMMAaHMEe BCero OOBEMa MPOTrPaMMHOIO
Marepuasa; IIOJHOe IIOHMMAaHMe CYIIHOCTY pacCMaTPUBAEMbIX TOHSATUM, SIBJIEHU U
3aKOHOMEPHOCTEN, TeOPHIA, B3aMMOCBSI3€N;

2) YMeeT COCTaBUTb IIOJHBIA ¥ TPaBWIbHBI/ OTBET HAa OCHOBE WM3YYEHHOTO Marepuaa;
BbIIEJIATh TJIaBHbIE IIOJIOSKEHMSI, CaMOCTOSITEJIbHO TIOATBEPKAATh OTBET KOHKPETHBIMMU
npuMepamy, (akTamyu; CaMOCTOSITEJIbHO M apryMEeHTMPOBAHO MejaTh aHajau3, O0O0OOIIEeHMs,
BBIBOZIbI. Y CTaHaB/IMBAThb MeEXKIIpeoMeTHbie (Ha OCHOBE paHee IpPUOOpETEeHHBbIX 3HAHWUIA) U
BHYTPUIIPEIMETHbIE CBSI3Y, TBOPYECKM TIPUMEHSTh IIOJyUYeHHble 3HaHUSI B HE3HAKOMOM
cutyauun. [TocmeqoBaresbHO, YETKO, CBSI3HO, 0OOOCHOBAHHO 1 6e301IMO0YHO M3j1araTh yU4eOHbIN
Marepuas; AaBaTh OTBET B JIOTMYECKOM IOC/IeOBATEIbHOCTY C MCIIOJIb30BAaHMEM ITPUHSITON
TEPMUHOJIOTUM; [e/laTb COOCTBEHHbIE BBIBOAbI, (OPMYJIMPOBATH TOUHOE OIpefesieHne u
MCTOJIKOBaHME OCHOBHBIX MOHSITUM, 3aKOHOB, TEOPUIL; IIPU OTBETE HE MOBTOPSIThH JOCIOBHO TEKCT
yueOHMKa; M3JIaraTb MaTepuay JUTEepPaTyPHBIM SI3bIKOM; MPABUJIBHO M OOCTOSITEIbHO OTBEYaTh
Ha JOTOJHUTEIbHbIE BOMPOCHI yuuTenass. CaMOCTOSITeJTbHO ¥ PAlMOHAIbHO MCIIOIb30BATh
HarJISIAHbIE TOCOOMsI, CIIpaBOYHbIE MaTepuasibl, YUYeOHUK, JOIMOJHUTEIbHYIO JIMTEpATypy,
MEePBOMCTOUHMKY; TPUMEHSITb CUCTEMY YCJIOBHBIX OOO3HAUeHMII TPV BeIEeHMM 3aIluCei,
COTMPOBOXKIAIOIIMX OTBET; MCIIOJb30BaHME [JIT [TOKA3aTeJbCTBA BBIBOAOB M3 HAOJIOIEHUN U
OIIBbITOB;

3) CamoCTOSITeJIbHO, YBEPEHHO M 6e30IIMO0YHO MPUMEHSET MMOJyYeHHbIE 3HAaHUSI B PeIeHUN
mpo6GjieM Ha TBOPUYECKOM YPOBHE; MOIyCKaeT He 6ojiee OMHOrO HEAOUYETa, KOTOPbIV JIETKO
VCIIPaB/ISIET TIO TPeGOBAHUIO YUUTEJIST; MMeeT HeOoOXOaMMble HaBBbIKM pPabOTHI C Mpubopamu,
yepreskamu, cxeMamMy ¥ rpadmKkamyu, COMYTCTBYIOIIMMM OTBETY; 3aIlCH, COIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPeOOBAHMSIM.

Ormerka "4" cTaBUTCS, €C/IM YUEHUK:

1) TlokasbiBaeT 3HAaHMUSI BCErO M3YUYEHHOTO MPOrpaMMHOrO Marepuasia. [la€T TMOJHBIA U
MPaBUJIbHBIM OTBET Ha OCHOBE M3YUYEHHBIX TEOPUIi; HE3HAUMTEIbHbIE OIIMOKYM M HEIOUYEThI P
BOCITPOM3BEIEHNY M3YYEeHHOTO MaTepuasa, orpeneseHus MOHSTUI Oaj HeloJiHble, HeOOJIbIe
HETOYHOCTM TIPU MCIIOJIb30BAaHMM HAYyYHBIX TEPMMHOB WJIM B BBIBOZAX M OOOOIIEHUMSIX U3
HabJII0IeHMIi U OIILITOB; MaTepuasl 13JjiaraeT B ONpeAeeHHOM JOTMUYeCKO IOC/IeIoBaTe/IbHOCTH,
MpU 3TOM [OIMYCKaeT OOHY Herpybyio OIIMOKY MM He 6ojiee ABYX HEIOYETOB UM MOSKET MX
MCITPaBUThb CAMOCTOSITEIbHO TPY TPeOOBAHUM VUIM TIPY HEOOJIBIIION TTOMOIIM MPeroaaBaTess; B
OCHOBHOM YCBOMJI Yy4YeOHBbI Marepuaa; IMOATBEPKAAET OTBET KOHKPETHBIMM IPUMEPAMU;
MPaBWIbHO OTBEYAET Ha JOTIOJHUTEIbHbIE BOITPOCHI YUUTEJIS.

2) VYMeeT CaMOCTOSITEJIbHO BbIAEJATh TIJIaBHbIe IIOJIOXKEHMSI B M3YUYEHHOM MaTepuasie; Ha
ocHOBaHUM  (akTOB ¥  TIpPMMepoB  00001IaTh, AejaTb  BBIBOAbI,  yCTAaHABJIMBATb




BHYTPUIIPEIMETHbIE CBSI3U. [IpUMEHSITh MOJyUYeHHbIEe 3HAHUSI Ha MPAKTMKE B BUAOM3MEHEHHOM
CUTyaluy, COOIOAATh OCHOBHbBIE TMpaBMjIa KYJbTYPbl YCTHOM DeuM U COMPOBOKAAIOIIEN
MCbMEHHO, MCITOJIb30BaTh HayYHbIE€ TEPMUHBI;

3) He oGnamaer mOCTaTOYHBIM HABBIKOM PabOThI CO CIIPABOYHONM JIMTEPATYPOI, YUEOHMKOM,
MePBOMCTOYHMKAMM (TIPaBWIbHO OpPMEHTMpYETCS, HO paboraeT MeajieHHO). Jlomyckaer
HerpyoOble HapyIlIeHus MpaBuI 0GOPMIIEHMS MUCbMEHHBIX PaboT.

Otmetka "3" cTaBUTCS, €C/IM YUEHMK:

1. ycBOMJI OCHOBHOE cofiepskaHue y4eOHOro MaTepuasa, MMeeT ITpoOesbl B YCBOEHMM MaTepuaia,
He IMPeNsSTCTBYIOLIME AaJbHENIIIEMY YCBOEHHIO TPOrPpaMMHOI0 MaTepuaia;

2. MaTepua u3jaaraeT HeCMCTeMaTU3MPOBaHHO, (parMeHTapHO, He BCeria MOoC/eI0BaTe/IbHO;

3. TIOKa3bIBaeT HEAOCTATOYHYIO COPMMUPOBAHHOCTh OTAEIbHBIX 3HAHMI M YMEHUI; BbIBOIBI U
0600611IeHNsT apryMeHTUPYeT ¢1ab0, JOMyCKaeT B HUX OIIMOKMN.

4. mOMyCTUJI OIIMOKM ¥ HETOYHOCTM B MCIIOJIb30BaHMM HAYUYHOM TEPMUHOJIOTUM, ONpeneeHNs
MOHSITUY /I HEOOCTATOYHO YETKMUE;

5. He MCIOIBL30BaJI B KAUeCTBE JOKA3aTeIbCTBA BLIBOIbI M 000OIIEHNs 13 HabIIofeHni, (hakToB,
OTIBITOB MJIU IOITYCTUJI OLIMOKM TP UX U3JIOKEHWUN;

6. VCHBITHIBAET 3aTPyAHEHMS B MpPUMEHEHUM 3HaHWUM, HeOoOXOOMMBIX [JIT pelleHus 3amay
PasIMYHBIX TUIIOB, MPY OOBSICHEHMM KOHKPETHBIX SIBJIEHUI HA OCHOBE TEOPUI ¥ 3aKOHOB, WJIA B
MTOATBEPKIEHMM KOHKPETHBIX MIPUMEPOB ITPAKTUUECKOTO ITPMMEHEHNsT TEOPUIL;

7. OTBevyaeT HEIOJHO Ha BOMPOCHI yumMTesst (yImyckas M OCHOBHOE), MJIM BOCIPOU3BOAUT
cofepykaHye TeKCTa yuyeOHMKa, HO HeJOCTaTOYHO ITOHMMAEeT OT/Ie/IbHbIE MOJIOKEHMS, MMEIOII/e
Ba)KHOE 3HAU€HMeE B 3TOM TEKCTE;

8) obHapy>XKMBaeT HEIOCTaTOYHOE MOHMMAaHME OTHAEJbHbIX ITOJIOKEHMIA MPY BOCIPOM3BEAEHUN
TeKCTa y4yeOHMKa (3ammcelt, MepBOMCTOYHUKOB) MJIM OTBEYAeT HEIMOJIHO Ha BOIMPOCHI YUMUTEJIs,
IOITyCKasi OIHY-/IBe TpyOble OIIMOKMN.

Otmerka "2" cTaBUTCS, €C/IM YUEHMUK:

1. He yCcBOMJI U He pacKpbLJI OCHOBHOE COfiepyKaHNe MaTepuaa;

2. He [ejlaeT BbIBOLOB M OOOOIIEHMIA.

3. He 3HAeT U He IMOHMMAaeT 3HAUUTEJIbHYIO WJIM OCHOBHYIO YacCTh IMPOTPaMMHOIO MaTepyuaja B
Mpeiesiax MOCTaBJIEHHBIX BOIIPOCOB;

4. i uMeer cjabo cHOpMMpPOBAaHHbIE ¥ HEMOJHbIe 3HAHUS ¥ He yMeeT IMPUMEHSATh UX K
peIlleHNI0 KOHKPETHbIX BOITPOCOB M 3a/ia4 1o o6pasiry;

5) unu npu otBeTe (Ha OAMH BOIIPOC) AOIMYyCKaeT 6ojiee IBYX I'PYObIX OIIMOOK, KOTOpbIe He
MOKET VICITPaBUTD JaKe IMPY MOMOILM YIUTEIS.

O1ieHKa 9KCIIEPUMEHTATbHbIX YMEHUN.

OrmeHka CTaBUTCS Ha OCHOBAaHMM HAOIIONEHMS 3a YYAlMMMUCSI B XOAE BbITOJIHEHUS
MPaKTUYECKO pabOThI ¥ MMCbMEHHOTO OTUYEeTa 3a paboTy.

OTmeTKa «5» CTaBUTCS, €CJIN:

e paboTa BBINOJHEHA IOJHOCTBIO M 0e3 olmMOOK, cAejaHbl IIpaBUjIbHble HaOMIOJeHUs U
BBIBOJIbI;

® OKCIIEpMMEHT OCYIIECTBJIEH TI0 IUIaHY C YYeTOM TpebGOBaHMI TEXHUKYM Ge30MaCHOCTY U MTPaBMI
PaboThI C BEIIECTBAMM U 000PYIOBAHNEM;

® IIPOSIBJIEHBI OPTaHMU3alMOHHO - TPY/IOBblE YMEHUS, MOAAEPKMBAOTCS YMCTOTA M MOPSIOK Ha
pabouem MecTe, SKOHOMHO MCITIO/Ib3YIOTCSI PEaKTUBBI.

Ormerka «4» CTaBUTCSA, ecau: e paboTa BBIMIOJIHEHA MPaBWIbHO, CHeIaHbl IPaBUIbHbIE
HaOJTIOEHNS Y BBIBOJIbI, HO NPV 3TOM 3KCIIEPUMEHT IMPOBENEH HE TOJHOCTbIO;

® VIV JOMYIIEeHbI HECYIIIECTBEHHbBIE OIIMOKY B paboTe C BellleCTBaMu 1 000PYIOBaHMEM.
OtmeTKa «3» CTaBUTCS, €CJIA:

e paboTa BBINIOJIHEHA TTPAaBWIBHO HE MeHee, UeM HarloJIOBUHY,




® UM [OMYIlleHa CYIeCTBeHHas olbKa B XO/ie SKCIepuMeHTa, B 00bsICHEHMM, B 0pOpMIeHUN
paboTbl, B COOIOAEHUM TPaBMI TEXHUKM Oe30MacHOCTM Tpu paboTe C BelIeCTBAMM U
060pyIOBaHMEM, KOTOPAast MCIIPABJISIETCS IO TPEOOBAHUIO YUUTEJIS.

OtMeTKa «2» CTaBUTCS, €CIIN:

e fomyilieHbl ABe (M 6oJjiee) CyIleCTBEHHbIE OIIMOKM B XO/€ SKCIIEpMMEHTa, B OOBSICHEHUM, B
obopmeHMM paboThl, B COOJIONEHUM TPABMUJI TEXHUKM OGE30MacHOCTY, KOTOpbIE YUalllMiiCs He
MOKET VICIIPaBUTh JaKe 10 TPeOOBaHMIO YUUTEIS;

® paboTa He BBITIOJTHEHA, Y YUYaIIerocsl OTCYTCTBYET SKCIIepMMeHTaIbHbIEe YMEHMS.

Or1eHKa YMeHMII peliaTh pacyeTHbIE 3aJaUN.

OTmeTKka «5» CTAaBUTCS, €C/M B JIOTMUYECKOM PACCYKAEHMM M PelIeHuyM HeT OIIMOOK, 3amada
pellleHa palMoOHaIbHBIM CIIOCOO0M;

OrmeTKa «4» CTaBUTCS, €CAM B JIOTUUECKOM PACCYKIEHUM ¥ pelIeHUM HET CYIIeCTBEHHbIX
ommbOK, HO 3ajaya pellleHa HepalMOHAJIbHBIM CIIOCOOOM, MM [OMYILIEHO He O6oJiee IBYX
HECYIIeCTBEHHbIX OIMMOOK. OTMeTKa «3» CTaBUTCS, €CAM B JIOTMUYECKOM paCCYKIEHUM HeT
CYILIECTBEHHBIX OLIMOOK, HO JOMYIIEHa CYIIeCTBEHHAs OlIMOKa B MaTEMaTUUECKNX pacyeTax.
OtmeTKa «2» CTaBUTCS, €CJIM UMEIOTCS CYILIECTBEHHbIE OIIMOKM B JIOTMUECKOM PACCYKIEHUN U
B peIlleHny; OTCYTCTBYET OTBET Ha 3afaHue.

O1eHKa MMCbMEHHBIX KOHTPOJIbHBIX PabOT.

OtmeTka «5» cTaBUTCS, ec/: OTBET IOJIHBIA M TPaBMJIbHBINA, BO3MOXKHA HECYIIECTBEHHas
ommbka. OTmMeTKa «4» CTaBUTCS, €CJIM: OTBET HEIOJIHbIA MM AOMYIIEHO He Oosiee NBYX
HEeCYIIeCTBEHHBIX OIIMOOK.

OtmeTKa «3» CcTaBUTCS, ecayu: paboTa BBIIIOJHEHA He MEHee YeM HAroJIOBUHY, JOMYIIeHa OIHA
CYILIeCTBEHHAs OILIMOKA U TP 3TOM JBE-TPU HECYIIeCTBEHHBIE.

OrmeTKa «2» CTaBUTCS, ecyin: paboTa BBIMIOJIHEHA MEHbIIIe, YeM HAIOJIOBUHY WJIM COMEPSKUT
HECKOJIbKO CYIIIECTBEHHBIX OIIMOOK, MO0 paboTa He BbITIOJIHEHA.

[Ipy olieHKe BBITTOJTHEHNMSI TMMCbMEHHOW KOHTPOJIbHOV paboThl HEOOXOAMMO YUMUTHIBATH
TpeboBaHMs eIMHOTO opdorpaduIeckoro pesxuma.

O1reHKa TeCTOBbIX PaboT.

[TepeBon OTMETKM B MATUMOAIBHYIO IIIKAJTY OCYIIIECTBIISIETCS TIO CJIEAYIOIIEN CXeMe.

o OrmerTKa 1o 5-6a/UIBHOI IIKaIe
% BbINOJIHEHMsI paOOTbI

95-100 % «5»

60-94 % «4»

30-59 % «3»

Menblle 30 % «2»

0% «1»

Ortienka pedepara.

Pedepar onieHMBaeTCs MO CJIEAYIOIINUM KPUTEPUSIM:

e cobmoieHne TpeboBaHMil K ero o(popMIeHnIO;

® HeOOXOOMMOCTb U JOCTATOYHOCTb IJISI PAaCKPbITUSI TeMbl NPUBENEHHOM B TeKCTe pedepara

mHbopmanmu;

e yMeHMe 06y4YaroIierocs CBO60IHO 13JiaraTh OCHOBHBIE 1IeN, OTpaskeHHbIe B pedepare;

® CITOCOOHOCTb OOYYAIOIIEroCs MMOHATh CYTh 3a/1aBaeéMbIX BOIPOCOB M COPMY/IMPOBATh TOUHbIE

OTBEThI Ha HUX .

VHaMBuUIyaabHbBIN TPOEKT 11e71eCO00Pa3sHO OLIEHMBATh M0 CAEAYIOIINM KPUTEPUSIM:

v' copMMPOBAHHOCTD TIO3HABATE/ILHBIX YHUBEPCAIbHBIX YUEOHBIX JeMCTBUIA: CIIOCOOHOCTD

K CaMOCTOSITEJTbHOMY IIPMOOPETEHNIO 3HAHUI U PeIIeHNI0 TTpobJIeM, TTPOSIBIISIONIASICS B.
YMEHUM IOCTaBUTh MpoBJIeMy U BbIOpaTh afeKBaTHbIE CIIOCOObI ee pelleHus, BKIIJas




MOMCK M 06paboTKy MHbopmalmu, GOpMYIMPOBKY BbIBOJOB U (M) OOOCHOBaHME U
peanu3alMio IPUHSITOTO pellleHts], 060CHOBaHMe U CO3/laHMe MOJiesy, IIPOrHO3a, MaKeTa,
00'beKTa, TBOPYECKOTO peIlieHus U IPYTUX;

v cOpMMUPOBAHHOCTb TMPEAMETHBIX 3HAHMI M CIOCOGOB IENCTBUIL: YMEHME PaCKpPbITh
cofep>kaHue paboOThbl, TPaMOTHO ¥ OOOCHOBAaHHO B COOTBETCTBMM C paccMaTpUBaeMON
po6JIeMOI WM TEMOM UCIIOIb30BaTh MMEIOIIMeCs: 3HAHMS U CIIOCOOBI 1€/ CTBUI;

v cOPMUPOBAHHOCTb PErYJIATUBHBIX YHMBEPCAJIbHBIX YUYEOHBIX [OECTBUIL: yMeHMe
CaMOCTOSITeJIbHO TJIAHMPOBAaTh M YIPaBJISITh CBOEN MO3HABATEJIbHOM [1eATebHOCThIO BO
BpeMeHM; MCIOJIb30BaThb pecypCHble BO3MOKHOCTM [/ JOOCTVDKEHMSI — Liesielt;
OCYIIIeCTBJISITh BBIOOP KOHCTPYKTMBHBIX CTPAaTeruii B TPYAHBIX CUTYAIVSIX;

v cchopMMPOBaHHOCTD KOMMYHUKATUBHBIX YHMBEPCAIbHBIX YUEOHBIX HECTBUI: YMEHME
SICHO M3JIOKUTb ¥ O(OPMUTH BBIMIOJIHEHHYIO DPaboTy, NpPEeACTaBUTb ee pe3yJIbTaThl,
apryMeHTMPOBAaHHO OTBETUTh HA BOIIPOCHI.

MakcumanbHasi OlleHKa 10 KaXKIOMY KPUTepUIO He NOJKHA IpeBblaTh 3 6aynoB. [Ipu Takom
MOAXOME MOOCTVKeHMe 0a30BOrO YpOBHSI (OTMETKAa «YIOBJIETBOPUTEIBHO») COOTBETCTBYET
MOJTyYeHIO0 4 TIepBUYHBIX 0a/uioB (10 OJHOMY Oajuly 3a KaKIbIM U3 YETBIPEX KPUTEPUEB), a
IOCTVDKEHME TIOBBILLIEHHBIX YPOBHEM COOTBETCTBYET MOJIydyeHUI0 7—9 mnepBUUHBbIX OasioB
(otmeTka «xoporio») wi 10— 12 nmepBUYHBIX 6a/IJIOB (OTMETKA «OTINYHO»).

[TepeueHb ouMOGOK

I'py6uie owubxu.

1.He3nanme omnpeaesieHni1 OCHOBHBIX ITOHSITUI, 3aKOHOB, ITPaBMJI, OCHOBHBIX ITOJIOKEHUI TEOPUN,
dbopmysi, OOIIENPUHATHIX CUMBOJIOB OOO3HaUeHMs] (QU3NUECKUX BEIUYMH, EeAVHUI] WX
M3MepeHus.

2.HeymeHne BbIfe/SITh B OTBETE TJIaBHOE.

3.HeymeHnne npuMeHSITb 3HaHMS JII peIIeHMsT 3amad M OObSICHEHUST (PU3MUECKNUX SIBJIIEHMUIL;
HEeIMpaBMUIbHO CHOPMYJIMPOBaHHbIE BOMPOCHI 3afauy WIX HEBEpPHbIe OOBSICHEHMUS XOMa €€
pelleHns; He3HaHMe MPUEMOB peIeHMs 3a7ay, aHAJIOTMYHBIX paHee PeIIeHHBIM B KJIacce;
OILIVOKM, TIOKa3bIBAIOIIVEe HEIPaBWJIbHOE MIOHVMMaHMe YCIIOBUST 3amaun
HEIPaBUJIbHOE MCTOJIKOBAHME PEIIeHMSs.

4.HeymeHMe UnTaTh ¥ CTPOUTH TPadUKy Y TPUHLIATIMAIbHBIE CXEMBbI.

5.Heymenne moaroToBuTh K paboTe ycmaHogky uiu aabopamopHoe o060opydosaHue, TIPOBECTH
OTIBIT, HEOOXOMMbIE PACUEThI MJIM UCIIOTb30BATh MOJTyUYEeHHbIE TaHHbIE JIJIST BHIBO/IOB.
6.HebpeskHOe OTHOIIIEHME K J1abOpaTOpHOMY OOOPYIOBAHMIO UM W3MEPUTEIbHBIM ITpUOOpaMm.
7.HeymeHne omnpenennTsb oKa3aHue M3MepUTETbHOTO Mpubopa.

8.Hapyurenne TpeboBaHMii MpaBuI 6€30MMaCHOTO MPY/Ia MPY BbITTOJIHEHUY SKCIIEPYMEHTA.
Hezpyb6uie owubku.

1.Herounocty popMymMpoBOK, oOIpenesaeHuit, TIOHSITUI, 3aKOHOB, TEOPUIi, BbI3BaHHbIE
HEITOJTHOTOM  OXBaTa OCHOBHBIX MPU3HAKOB OIPe/IesIEMOro MOHSITHS;

2.01m6KM, BhI3BaHHbIE HE COOJTIOIEHIEM YCIOBUM TTPOBEIEHMSI OITbITa VI U3MEPEHMIA.
3.0umbkM B YCJIOBHBIX OOO3HAUEHMSIX Ha MPUHLUMUIMAIBHBIX CXeMax;  HETOUYHOCTU
yepTexken, rpagmKoB, CXEM.

4.Ilporyck wix HETOYHOe HamnyucaHue HaMMEeHOBaHUM eauHUIl (QU3NYECKUX BeTUUNH.
5.HepaiimoHaibHblIi BIGOP X0O/1a PellleHMus.

Hedouembt.

1.HepanmoHanpHble 3ammcy  TpU BBIYMC/IEHMSIX, HepalMOHAJbHbIE IIPUMEMbI BbIYMCJIEHUN,
MpeoOpa3soBaHMil ¥ pellleHni 3a0ay.

2.ApudmeTnyeckue OIIMOKM B BBIUMCIEHUSIX, €CIM ST OIIMOKM Tpybo HEe MCKasKaroT
peasbHOCTD MOJTyYEHHOTO pe3yJibTaTa.

3.0TaenbHbIe MOTPEIIHOCTY B (pOPMYJIMPOBKE BOIIPOCA MJI OTBETA.




3. 'padMK KOHTPOIBHBIX MEPOTIPUSITUN

KourposibHoe Twun KoHTpOIS Cpok npoBegeHust Knaccol
MeponpusTue
[IpoBepKa momalliHero Tekymmin Ha xaxkgom 3aHSITUK 10-11-e
3aIaHNs
KonTponbHas pabora o | Tematuueckuii ITo uToram ocBoeHMsI 10-11-e
MIPOMIEHHON TeMe TeMbI
Wtorosast KoHTposibHast | UTorosbii Maji-arpesib 10-11-e
pabora

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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