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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 1o XMMUHM Ha YpOBHE CpeAHEro oduiero obpazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHoOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOoBaHMH K pe3ynbraTaM OCBOeHHMs (enepaibHOW  00pazoBaTeIbHOM
nporpamMmbl cpeanero obmero obpazoanusa(P@OIl COO), mpencraBieHHbx B DepepanbHOM
rocyJapcTBeHHOM oOpa3oBarenabHoM craaapre COO, ¢ yuérom Konuenuuu npenojgaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparmm,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO W3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHoro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. HM3ydenue mnpenmera,
peamuzyemMoe B yCIOBUAX JIUG(GEpPEHIMPOBAHHOTO, MNPO(UIBHOTO OOYYEHHUs, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0 M OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTaludd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TaKXe s MPOAOJDKEHHS OOY4eHHs B OpraHu3alMsx HpopecCHOHAIbHOro 00pa3oBaHus, B
KOTOPBIX XUMHS ABJISETCS OJJHOW U3 MPUOPUTETHBIX JUCLUILINH.

B mporpamme 1no XumMuM Ha3HaueHHME IpeaMeTa «XUMHsS» I0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COAep KaHuUs, PEe3yJIbTaTOB 00y4eHUsl U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJEAYIOLIUE BBIIOJIHSIEMbIE
IpOrpamMMoil o XUuMHM (QyHKIUU:

e uyHPOPMALMOHHO-METOIMYECKas, pealn3auus KOTOpod obecrneunBaeT NOJIy4YeHUE
IPEJICTAaBICHUS O LESAX, COJEp)KaHUHU, oOlIeil cTpaTerun oOy4eHHs, BOCIUTAHUS U
pa3sBUTHs 00YYAIOLIUXCs CPEACTBAMHU IpeIMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ MpelyCMaTpUBaeT  OIpe/eeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro XapaKTepPUCTHUK; IOAXOJI0B K
(OpPMHPOBAHUIO COJEPKATEIBHOM OCHOBBI KOHTPOJS M OLIEHKH OOpa3oBaTeNbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaxXx MTOrOBOM arrecTaliuu B (QopMe eAMHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpKaHKE, 00s3aTeNbHOE ISl U3YUECHUS
B pamMKax OTHENbHBIX  mpodwmied, MNpeaycMaTpuUBaeT  paclpenesieHue |
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOro sl U3y4eHUs
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYI MOCIEA0BATEIbHOCTh H3YYEHHsS Y4eOHOro marepuaia c
y4€TOM JIOTUKH MTOCTPOECHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl u 3a7ady H3ydyeHus IMpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX pPEe3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MpPOTrpaMMBbl CPEAHEro ooiero oOpa3oBaHUs
(JIMYHOCTHBIX, METAPEIMETHBIX, MPEAMETHBIX), a TAKXKe C y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYaloOmIErocsi IO OCBOCHHUIO COJEpIKaHUS
npeaMera.



[Io BceM Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOyYeHHeM XHMHUU Ha YpPOBHE OCHOBHOIO 00mIero oOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCThH BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO poduiis 00ydeHHUS.

B cootBerctBuM ¢ koHuentyajgbHbIMH TOJoxeHUssMH PI'OC COO o HazHauyeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHurpoBanHoro o0yyeHus Ha
YPOBHE CpeJHero ooiiero o0pa3oBaHusl XUMHUS HA YPOBHE YIiayOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha peaJu3alio IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TaloM IOJyYEHUS XHMHUYECKOrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLIMIUIMH B By3aX M OpraHU3alusaX cpelHero npodeccuoHanibHoro oopasoBanus. B aToii cBszu
U3y4YeHUE TMpeaMeTa «XUMHUS» OPHEHTHPOBAHO TMPEUMYIIECTBEHHO HA pacHIMpeHue U
yIrayOJIeHHEe TEOPETUYECKOW U MPAKTHUYECKOM TMOATOTOBKUA OOYYaIOIIMXCS, BBIOPABIIMX
onpeAenéHHbli MPoPuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHUYECKOT0 00pa30BaHus B OpraHu3anusax mpodeccruonanbHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k miaHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHOI
00pa3oBaTeNbHONW MPOTPaMMBI CpeHero oOmero o0pa3oBaHUS M3y4YEHHE TpeaMeTa «XHUMHSD»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMAILHOTO PA3BUTUS 00YUaIOIINXCS,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIIEKTYaIbHBIX YMEHUH, YMEHUH palliOHAIN3AIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIIOCOOOB  JESATENBHOCTH, MMEIOIIUX  MEXKIUCUUTIIMHAPHBIM,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsromiuMu  ipeAMeTa «XUMHS» Ha YPOBHE YIIyOJIEHHOTO H3Y4YEHHS SIBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» u «OOmas u HeopraHudeckas Xxumus». [lpu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEpKaHUs ATUX KYpCOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yrIIyONn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHoBy copepxxanusi KypcoB «Opranudeckass xumus» U «OOmmas U HeopraHW4ecKas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4€HUS IpeAMeTa. JTa CHCTeMa 3HaHUM MOJIydyaeT ONpeesIEHHOE TEOPETHUECKOoe
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMUTH  CYHIECTBEHHO  OOJbIIMH  00BbEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIMYEHHMs 00BEMa 3HAHUH O XMMUYECKHUX DJIEMEHTaX |
CBOMCTBaX UX COEIMHEHUN HA OCHOBE PACHIMpPEHUs U YIIyOJeHUs MPEJCTaBICHUN O CTPOEHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLHH, PaCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUUECKON KMHETUKHU U TepMOJUHAMUKU. M3yueHune nepuoanyeckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0a3HpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBICHSIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHMH mpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TAKKe C
TOYKH 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHwe THUNOB peakuil JOMOJHSETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXUMUYECKUX MPOIIeccax U IEKTPOJIM3E PaCIIaBOB
M pAcCTBOPOB BEIIECTB. B Kypce OpraHM4Yeckol XWUMHH TP PACCMOTPEHUU PEAKIHMOHHOU
CHOCOOHOCTH COEMHEHUH ynensercss 0coboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHne UMeEeT TO, YTO Ha COJEepKaHHWE KYpCOB XMMHUHU YIIIYOJNEHHOTO YpOBHS
U3YYEHHUs I KJaccoB omnpeaenéHHoro mpoduis (IVIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOMOJIHEHUH K 00mIel cucTeMe MpeMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COACpKAHUM TMpeAMeTa JJIsl KIACCOB XMMHUKO-(PH3MYECKOro
npodwis 00JbIIOe 3HAYCHHE OYAYT MMETh AJIEMEHTHI Y4eOHOro MaTepuaia o oOie XUMHH.
[Ipy u3yyeHuM mnpeaMera B JAaHHOM cly4yae aklEHT OyleT cieilaH Ha OOLIHOCTh METO/OB
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MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpHUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHMOJIOTHYECKOTO TPOQPUIIS
OoJbIIMA yIETbHBINA Bec Oy/eT UMETh OpraHuyecKas XuMmus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTB JIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3aIluu KJIETKH Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MpPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIUJbI, OCIKH, YIIeBOIbI, HYKJICEMHOBBIC KUCIOTHI U apyrue. [Ipu stom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CITy’KaT OCHOBOH JIJIsl U3YYCHHUS CYIIHOCTH MTPOLIECCOB POTOCHHTE3, TbIXAHUS, TUIIEBAPCHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHUPOBO33PEHHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHHUS U OIbITA MPAKTUUECKOTO MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUE MpeaMeTa
«XuMus» Ha YrayOnEHHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
MpeAMETaMH, BXOISAIIMMHU B COCTaB MPEAMETHBIX obJacTel «EcTecTBEeHHO-HAYyYHBIE MPEIMETHI»,
«MaremaTtuka u uHpopmaTika» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3zydyeHun yueOHOTO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MEPBOCTENICHHOW 3HAYMMOCTH SIBJIIETCS (OPMHUPOBAHHE OCHOB HAYKH XHUMHH KaK 00JIACTH
COBPEMEHHOI'O €CTECTBO3HAHUSA, IIPAKTUYECKON JI€ATEIbHOCTUM YEJIOBEKA U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYyphl. PemieHue 3Toil 3a1auu Ha yriayOlE€HHOM YpOBHE U3y4YEHUS
IpeAMeTa MPEAIO0IaraeT peain3aluio TaKuX LeeH, Kak:

e (QopmupoBaHUE MPEJCTABICHUI: O MAaTEPUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil poiau B 00ecleYeHHH YCTOMUMBOTO Pa3BUTHUS YEIIOBEYECTBA: B PEIICHUU
MpoOJIeM HKOJIOTHYECKON, IHEPreTUYECKON U THUIIEBON 0€30MacHOCTH, B Pa3BUTHUHU
MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB JSHEPrUH, B
obecrieyeHnn paLMOHAIBHOTO MIPUPOIOIIOIB30BaAHUS, B dbopMupoBaHUHU
MHUPOBO33PEHUS U OOIIEH KyIbTyphl YETIOBEKA, a TAKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBbIO U PUPOAHOU CpEIIE;

® OCBOCHHME CHCTEMBl 3HAHWH, JIEKAIIUX B OCHOBE XUMHUYECKON COCTABISAIOLICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA: (PyHIaMEHTaTbHBIX TIOHSATHUN, 3aKOHOB H
TEOpPUIl XMMHUM, COBPEMEHHBIX MPEACTABICHUI O CTPOEHUU BEIIECTBA HAa Pa3HbIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSAX MMPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHUCTEMax, 00 00Imx
Hay4YHbIX MPUHIINIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYarOIMIMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKMX 3HAHMA I OOBSCHEHUS KIIOYEBBIX HACH U mpoliemM
COBPEMEHHOW XUMUU, AN OOBSCHEHUS W TPOTHO3UPOBAHHS SBICHHUU, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO TPUPOIY; TPAMOTHOTO pEIICHUS TMpoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHHUSA, AaHAM3a W OLEHKM C TO3ULUUNA 3KOJIOTMYECKOU
0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOW3BOJICTBEHHOU JCSITEIHPHOCTH YETIOBEKA,
CBS3aHHOM C XHMMHYECKHM TIPOU3BOJCTBOM, HCIIONB30BAHHEM U MepepadOoTKOH
BEIIIECTB;

e yriyOJeHHe NPEACTAaBICHUM O HAYYHBIX METOJIaX TO3HAHUS, HEOOXOIUMBIX st
MpPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIINUX MECTO B NPUPOAE, B MPAKTUYECKOW JAECATEIBHOCTH U
MMOBCETHEBHOW KU3HU.



B mnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHMA
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0Iiero oOpa3oBaHUS NPU U3YYEHUU NIpeameTa «XUMHsS» Ha
yriay0iIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKUE 1IeNU U 3a/1a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B II03HABAGMOCTH SIBJICHUH WPUPOIbBI, YBAXCHHUS K
npoIecCcy TBOpYECTBA B 0O0JACTH TEOPETUYCCKHX M TPHUKIATHBIX HCCICIOBaHUN B
XUMHUH, GOPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMH K OOYYEHHIO M IMO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYCCKHIX IICHHOCTEH;

Pa3BUTHC IIO3HABAaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHNUE Yy HUX CO3HATEILHOTO OTHOLICHHS K
€caMO0OOpa30BaHUI0O W HEMPEPHIBHOMY OOPAa30BAaHHWIO KaK YCJIOBHIO YCHEIIHOMN
npoeCCUOHATBLHON M OOLIECTBEHHOW JESTEIhHOCTH, OTBETCTBCHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHHMM W HaBBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, DPA3BUTHE
9KOJIOTUYECKON  KYyJIbTyphl, = NpUOOpPETEHHE  OMbITa  OOLICCTBEHHO-IIOJIE3HOM
AKOJIOTUYECKOU JIEATEIBHOCTH.

OO01iee 4YMCIIO YacoB, MPEIYCMOTPEHHBIX I M3y4EHHs XUMHUH Ha YriayOJeHHOM YpOBHE
cpenHero obmiero obpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZENo).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHM HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKTYypEe JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUHCKON IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEIEICHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOJICTBOBAThCSl IPUHATHIMU B OOIIECTBE NpPaBWIAMU W HOPMAaMM IIOBE/ICHUS; HaJW4ue
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT cPOPMHPOBAHHOCTH
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00yUaroIIMXCsl B NMPOLIECCE pealn3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON M MPAKTHUECKON JEATEIIEHOCTH 00YUJaAIOMIMXCs B MPOLIECCE pealn3alui
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpa:k1aHCKOro BOCIIUTAHUS

0CO3HaHMsI 00YYAIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

IPEICTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBHUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUS], IOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMHUU;

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B 0OOJIACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HAHMsI TOTO, YTO JIaHHBIE HAYKH €CThb pPEe3YyNbTaT JIUTEIbHBIX HAOIOIEHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEJIBHBIX MOTHMBOB B IIOJYYEHHU M IOCIEAYIOIIEM AaHAIU3E
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
INPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIEHMBAaTh CBOE IOBEJCHHE W IOCTYNKH CBOMX TOBapHILEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro o0pas3a KH3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOUIO/IeHHsI TIPaBUI OE€30MMacHOr0 OOpalleHusi ¢ BelleCTBaMHU B OBITY, NOBCEIHEBHOM
’KM3HHU, B TPYJOBOH NEATEIBHOCTH;

NOHMMAaHMUS IEHHOCTH NPaBWI WHAWBUIYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3I0POBbIO U )KU3HHU JIIOJIEH;



5) Tpya1oBOro BocnuTaHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENBCKOW  JeSITEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 3a/1ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY M3YYEHHIO MPO(pEeccCHil pa3InyHOTO poJia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMHUH;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

FOTOBHOCTU K OCO3HAHHOMY BBIOOPY WMHIMBUIYaTbHOM TpPaeKTOpUH OOpa30oBaHMs,
Oyaymiet podeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOsieM, BIUSHUS YKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH IS PELICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPUHOCAIIMX Bpe] OKPYXKAIoUIed MpUpOAHON cpene,
YMEHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIIEHUS, SKOJOTHYECKOW KYyJIbTYphl, OIbITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HUMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMANBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHMSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IIPAKTHUKHY;

NOHMMaHMs CHeUu(UKA XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUHU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpE KAaK O €IMHCTBE IPHUPOJABI U 4YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEW N
pelIeHny mpodsieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAUYMMOCTH XHUMHUH JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €&
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH U Ba)KHOM pOJIM B CO3/IJaHUU HOBOW 0a3bl MaTepHalbHON
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOJIEM YCTONUNBOrO pa3BUTHI YEIOBEUECTBA — CHIPHEBO,
HHEPreTUUeCKOl, NHUIIEBOM U H3KOJOTrMYeckoil Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
00eCIeYeHU! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOyYyaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHHH OKpYXAlOIEero MUpa M MPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie7aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS JAHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MUCIOIb30BaTh XMMUYECKUE 3HAHUS JIJISl PEeLIeHUs TpodiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYALNAX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TMIOJIY4YEHHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;



WHTEpecCa K OCOOCHHOCTAM Tpyda B pa3IuuHbIX cdepax mnpodeccruoHaabHOM
JESTSIILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS IMPOTrpaMMbl 10 XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIC 11 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMUXCA MEXKIUCIUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
n CHGI_II/I(i)I/IKy MCTOAOB IMO3HAHUW, UCIIOJIb3YCMbIX B €CCTCCTBCHHBIX HAayKaX (MaTeme, BCIICCTBO,
SHEpPrHs, SBJICHUE, MPOLECC, CUCTEMa, HAy4YHbIH (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIC ydeOHbIE  JCHCTBUSA (mo3HaBaTebHEIE, KOMMYHHKATHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJb30BaTh  OCBOCHHBIE  MEXKAHCIUIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIC ACHCTBUS B IO3HABATENBHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIIATUBHBIMHA Il@ﬁCTBI/I?[MH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeiCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHC;

OTIpECNATh LENH NeATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONB30BAaTh TPHU OCBOCHMM 3HAHUNW MPHUEMBI JIOTMYECKOTO MBIIUICHUS: BBIIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHAaBJIMBATb WX B3aUMOCBA3b, HUCITIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKIEHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIIOUYCHU S,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKHUI 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMylia, ypaBHEHHE XHMHUYECKON pEeakiuu — TpU pEeIIeHUd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3a7ad, NPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JUTSI BBISIBTICHUS] XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHUS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopMyIUpOBaTh MEMM H 3aJa4d  KCCIEAOBaHWS, WCIOJIb30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHHS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ THUIIOTESBI IO MPOBEPKE MPAaBUIIbHOCTHU BBICKA3bIBACMBIX CY)K)IGHI/II\/’I;

BIIQJICTh HAaBBIKAMU CAMOCTOSITETFHOTO ITUIAHUPOBAHUS W TPOBEACHHS YYCHHUYECKHX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOJIOIaTh 332 XOJOM IPOIIECcCa, CaMOCTOSTEIIEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABIISATh OOOCHOBAHHBIA OTYET O MPOJIEIaHHON
pabore;



npuoOpeTaTh OIBIT YYCHUYECKON MCCIEIOBATEIbCKON H TPOCKTHOM JeATEeTbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB TO3HAHMUSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  Ppa3IM4YHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTepaTypa XHMMHUYECKOTO COZIEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAJM3UpPOBaTh MH(OPMAIMIO pPA3JIUMYHBIX BUAOB U (OpPM MpeNCTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(bopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJbI NPH IOMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM ISl BBITIOJIHEHHS YUeOHBIX 3aa4y ONpeeEHHOTO THIIA;

nproOpeTaTh ONBIT MCHOJIb30BAHUA MH(YOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHI U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (POPMY MpeAcTaBIeHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpPEAMETHbIE ((U3UYEeCKHe M MaTeMaTHYeCKHe) 3HAaKU U
CUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

KoMMyHuKkaTHBHBIC YHHBepcaJbHble YueOHble JAeficTBHSA: 33]aBaTh BOIIPOCHI 10 CYIIECTBY
oOcyx/aeMoi TeMbl B XOJle JMalora W/WIN JAUCKYCCUH, BBICKA3bIBaTh UAEH, (GOPMYIUPOBATH
CBOM MPEIJIOKEHHUS OTHOCUTENIBHO BBINOJIHEHUS MPEAJIOKEHHOM 3ajauyd; BBICTYNAaTh C
Ipe3eHTalMel pe3yabTaToB MM03HABATEIbHON JESATENbHOCTH, MOJYyYEHHBIX CAMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJHEHUM XMUMHUYECKOI'O SKCIIEPUMEHTA, MPaKTHUYECKOMN
paboThl MO HCCIIEAOBAHUIO CBOWCTB M3y4aeMbIX BEILIECTB, peaU3alMM y4eOHOro MpoeKTa, U
(GbopMynupOBaTh BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHBIX HCCIEJOBAHUM MYyTEM COTJIACOBAHMUS
NO3HULHUHI B X0J1€ 00CYXIEHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHble yHUBepcajibHble Y4yeOHble AeliCTBHSI: CaMOCTOSITENIbHO IIJIaHUPOBaTh U
OCYILIECTBIIAATh CBOIO IIO3HABATEbHYIO JEATENBHOCTb, OINpeaensas €€ Lend W 3a4auy,
KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IMpeaIaraéMblii alropuTM
JNeMCTBUI TpHU BBIMOJHEHMM Y4YEOHBIX M HCCIIEAOBATENIbCKUX 3ajiad, BbIOMpaTh Haumbosee
3¢ (dEeKTUBHBINA CIIOCOO WX pelIeHHs C Yy4ETOM IOJIyY€HHS HOBBIX 3HAHUM O BEILIECTBaX U
XUMHUYECKHUX PEaKLHUsAX; OCYLUIECTBIIATh CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ysnbTaThl OCBOEHUS MPOrPaMMbI IO XMMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeIHEero oOIero oopa3oBaHMs BKIIOYAIOT crienuuyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JNEHCTBUII MO OCBOEHUIO, MHTEPIPETAMU U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUAX, a TaKK€ B pPEaJbHBIX YXU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XMMHEW. B mporpamme nmo XMMHU NPEAMETHBIE PE3YJIbTAThl IPEICTABIECHBI IO
rojilaM U3y4eHusl.

10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpa)xKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MecTe M 3HAUCHUM OPraHUYeCcKOW XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ POJH B 00EeCIeYeHUH YCTONYMBOIO pa3BUTHs YEJIOBEUECTBA B
peleHn: Mpo0JIeM SKOJIOTHYECKOM, dHEpreTHYecKOH M MUILEBOM 0e30MacHOCTH, B pPa3BUTHU
MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHalioB, HOBBIX MCTOYHHMKOB SHEPruu, B 0OOecnedyeHuu
paLMOHATIBHOTO MPHPOJIONIONIb30BaHM, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YeJI0BEeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHOM Cpelie;



BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATaoINe
MMOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAlI, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alusi aTOMHBIX
opOutanel, MOH, MOJIEKYNla, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTEMEHb OKHUCICHHUS,
XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKelleT,
(GyHKUMOHANBHAS TPyIIa, PaguKal, CTPYKTypHbIE (GOpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJICTHbIC), M30MEpHUsl CTPYKTypHas M HPOCTPAaHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
U30MEphl, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YTJEBOJOPObI, KHUCIOPOA- U a30TCOICpIKALIHIEC
OpraHUYECKHUE COCIMHEHMS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COCIMHEHUS; TEOpUH, 3aKOoHBI (mepuoaudeckuid 3akon JI. M. MenneneeBa, Teopusi CTpOCHUSs
oprannueckux BemectB A. M. byriepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHUYECKHX pEeaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAlllie B OCHOBE MMOHUMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SIBICHHH; MpPEJCTaBICHHS O MeXaHU3Max
XUMHYECKHX pEeaKlUui, TEePMOJUHAMHUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX
NPOTEKaHHS, O B3aMMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJIEKYJNax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dekTr, opueHTaHThl | 1 Il pona); dakronsornyeckue cBelIeHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIOIh30BAHNU BAKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U TPAKTHUUECKON [eATENbHOCTH YEJIOBEeKa, OOIIMX HAYYHbIX MPUHIMIAX XUMUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIC IPU3HAKYU MOHITHI, YCTaHABINBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHU4YEeCKUX COCTMHEHUII;

c(OpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsi COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh ~YPAaBHEHUS XUMHUECKHMX pEAaKUMH U  pacKpblBaTb UX CYHIHOCTb:
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMMOCPEJCTBOM  COCTABJIICHUS  AJIEKTPOHHOTO
OamaHca ASTHX peaklUud, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIECHUS HX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBAaTh MOJEIN MOJIEKYJl OPraHMYeCKUX BEUIECTB IS WUIIOCTPALUU  HX
XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAAIEKHOCTh U3YUEHHBIX OPIraHUYECKUX
BEIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEAeNEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIS  OTACTBHBIX MPEJICTABUTENCH OpraHMYECKHUX BEIIECTB (ITHJICH, AaleTWIICH, TOJYOJI,
[JIMLIEPUH, STUWICHTIUKOIb, (eHos, (opMalbIeTya, aneTajabJerus, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEapHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIIOTHI, TIUIIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BUA XWMHUYECKOW CBSI3M B OPTaHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M MOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSTh TOJOXKCHHUS TEOPUH CTPOCHUS OPTaHHMYECKHX
BemecTB A. M. byriepoBa ans 0oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3UUYECKUE U
XUMHYECKHE CBOWCTBA THITMYHBIX MPEACTABUTEINCH pa3IMUHBIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, apOMATUYECKHUX YTJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOECIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJI€BOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
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WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHX PEAKIHUi ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAMHEHUH OT KPAaTHOCTU M THIIA
KOBaJICHTHOM CBSI3U (0- U T-CBSA3M), B3AMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HaOJIONEHUHM, W3MEPEHHH, MOJICIMPOBAHUH, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATH OCHOBHBIE  ONEpAllM  MBICIUTEIHHON
NEeSTENIbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHCTEMaTH3allMIO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJISl M3YUCHUSI CBOMCTB BEIIECTB M XUMUUICCKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATUAMHU U
NPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB it 0Oojiee OCO3HAHHOTO
MOHMMAHUS CYITHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIB30BAaTh CUCTEMHbIC 3HAHUS I10
OpPraHUYeCKON XUMHH IJIsi OOBSICHEHHS U POTHO3HPOBAHUS SBJICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (QopMmyram U
YPaBHEHUSAM XHUMUYECKUX DPEAKIMH C UCHOJIb30BaHHMEM (PU3MYECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XUMHUYECKON (HOpMYIbl BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 2JIEMEHTOB, IPOJAYKTaM CrOpaHUs, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATM3UPOBATH M OIICHUBATH C MO3UIIUN
HKOJIOTHYECKOW O€30MacHOCTH IOCIEICTBUS OBITOBOM W TPOHM3BOJCTBEHHOW JEATEIHHOCTH
YeNoBeKa, CBSI3aHHOW C TMepepabOTKON BEIIeCTB, HCIIOJIb30BAaTh IOJYYCHHbIE 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PENICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XMMHUCH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XMUMHUYECKUN
HKCTIEPUMEHT (TIOJTy4e€HUE U N3YUeHHE CBOMCTB OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIINN
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUX OpPraHMYECKHX BEILECTB,
pelIeHre AKCIEePUMEHTANBHBIX 33Jad 10 PAClO3HABAaHMIO OPTraHWYECKHUX BEIIECTB) C
coOmo/ieHeM TmpaBuil  Oe30macHOro  oOpallleHMs C  BeUlecTBaMM U JIAOOPaTOPHBIM
obopynoBanuem, (HOpMyITUPOBaTh IENb HCCICIOBAHUSA, TPEACTABIATh B PAa3NUIHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHU:

coOuII0/IaTh MpaBHJIa HKOJOTHYECKH 11eJIecO00pa3HOro MOBEACHHsSI B OBITY W TPYIOBOI
NEeSITETPHOCTH B IEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOUIEH MPUPOIHON Cpeapl U
JIOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HABaTh OIMACHOCTh TOKCHYECKOTO JICHCTBHSI Ha YKMBBIE OPTaHU3MBI OINPENETEHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMast cMbIc noka3atens [1/1K;

aHATM3UPOBATh  IEJIECOOO0Pa3HOCTh  NPHUMEHEHHS  OPraHWYEeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B PA3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoil HWH(oOpManuu, HMHTEpHET W Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XUMHYECKYIO
uHOpMalrIo, iepepadaTbiBaTh €€ U UCIOJIBb30BaTh B COOTBETCTBUH C IOCTABJICHHOW y4eOHOM
3a7a4en.
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COJAEP)KAHUE YYEBHOI'O ITPE/IMETA
10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HaYeHWE OPraHUYECKON XUMHH, TPEACTABICHHE O MHOT000pa3uu
OpPraHMYECKHUX COCIUHECHUM.

ONEKTPOHHOE CTPOEHUE aroMma YIJepoJa: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoaa. XUMUYECKas CBSA3b B OPraHMYECKHX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa30BaHUS KOBAJIECHTHOM
cBsi3U (OOMEHHBIH U JIOHOPHO-AaKLENTOPHBbIN). THUIBI IepeKpbIBaHUs aTOMHBIX OpOUTaeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MOJIEKYJIax
opranuyeckux Beuects. I[loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie u JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAYEHNUE TEOPUU CTPOEHHUSI OPraHUYECKUX COEIUHEHHUM.
MosrnekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHblE (OPMYJbl Pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYNIax OpPraHUYECKMX COECIUHEHUH
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o KinaccupuKauy opraHuueckux BemecTs. [IoHsaTre o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonoruueckue psaapl. Cuctemaruyeckas HOMEHKJIATypa OpraHU4eCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakiuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX NpEBpallleHUuI: 03HAKOMJICHHE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BELIECTB IMpH HarpeBaHuW (TUiaBieHHE, OOyIJIMBaHWE MW  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U M30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousznueckue CBOMCTBA aJIKaHOB.

XVMHYEeCKUEe CBOWCTBA aJIKaHOB: pEaKLUU 3aMEIICHUs], N30MEepU3aliU, JeruIpUpOBaHMUs,
LIUKIU3aluy, THpOJIU3a, KpEeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME pPEAKLUM
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl Moy4eHNs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O6mast popmMyna, HOMEHKIAaTypa U u3zoMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIONPOMNAH, LMKJIOOYyTaH) M OOBIYHBIX (IIMKJIOTIEHTAaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxensl. ['omonoruueckuil psit aakeHoB, odmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHME MONEKYT AJKEeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneii
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) uzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: DPEAKIMM IPUCOECIWHEHMS, 3aMEIICHUs B -
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3allMM U OKucieHus. [IpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOEHUST U XMMHUYECKUX CBOWCTB
conpsKEHHBIX aueHoB, 1,2- u 1,4-mpucoeaunenue. Ilomumepusanus cOnpspKEHHBIX AMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHNE alIKaAUEHOB.
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Ankunbl. ['OMOIOTHYECKUH psAll aTKMHOB, 00mas ¢opMmysia, HOMEHKIATypa U U30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKMHOB, SP-THOPHIU3AIMS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHU, AUMEPU3allMl U TPUMEpU3alluu, OKUCIeHUs. KUClIoTHbIE CBONCTBA aJIKMHOB,
UMEIOIIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaklMM Ha TPOiHYI0 cBsA3b. CriocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoaopo/sl (apeHsl). 'oMonornueckuil psii apeHoB, oo1as popmyna,
HOMEHKJIATypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIIBI OeH307Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelIeHus B OCH30JIbHOM KOJIbLIE M YTJIEBOJIOPOJHOM paJHKalle, PeaKkIUU MPUCOSAUHEHHUS,
OKHCIIEHHE roMoJioroB OeH3ona. IlpeacraBienne 06 OpUEeHTUPYIOLIEM IEHCTBUM 3aMeCTUTENeH
B OEH30JILHOM KOJIbIIE Ha MPUMEpE AIKHIBHBIX PaJuKaloB, KapOOKCHUIBHOM, THIPOKCHILHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tomumepuszamuss  ctuposna.  CrnocoObl  HOMyYeHUS W [PUMEHEHME  apOMaTHUYECKHX
YIJIEBOIOPOJOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbII
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IPOMBIIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

OJIEKTPOHHOE CTPOEHUE TaJOreHIPOM3BOAHBIX YIVIEBOJOPONOB. Peaknuu 3amelneHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHUAaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M CIMPTOBOrO  pacTBopa wi€noud. Bzaumoneicteue
JUTaJIOTEHAIKAHOB C MarHueéM M LMHKOM. [IOHSATHE O METaJuIoOpraHHYeCKHUX COEAMHEHMSIX.
Vcnonb30BaHue TalOr€HNPOU3BOJHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE U IPU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Yy4YEHHS BEUIECTB M MX IPEBPALLEHUI: H3Yy4YEHHE
¢u3nyecKux  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAYECTBEHHBIX  PEAKIIHUi
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3aMMOJEICTBHE aleTHJIeHa C aMMHauyHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YyIiiepofa W BOJOpOJia B OPraHMYECKUX BEIIEeCTBax,
MOJIyUE€HUE ATHJIEHA U H3Y4YEHHE €ro CBOMCTB, O3HaKoMJieHHE c KosuekuusMu «HepTts» u
«Yromp», ¢ o0pa3uamMy IIacTMacc, KaydyKoOB M PE3MHbBI, MOJICJIMPOBAHUE MOJIEKYIJI
YIJI€BOIOPOOB U TaJOTEHIIPOU3BOHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHUs.

[IpenenbHble OnHOATOMHBIE CcHUpPThl. CTpoeHHEe MOJeKysl (Ha MpUMepe MeTaHojla U
sTanona). ['omonoruueckuil psz, oduas Gpopmyina, ©3oMepus, HOMEHKIATypa U KiIacCu(UKaIHsL.
O®u3nyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XMMHMYECKHE CBOMICTBA: peakUMU 3aMELICHMs], JeruJpaTalud,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU Kuciotamu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOJNA M METaHOJAa Ha OpPraHM3M YEJIOBEKA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpoctbie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKUX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — ATWJIEHITIMKONb W MIIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOICTBa: peakluu 3aMeIlleHHUs, B3aWMOJEWUCTBHE C OpPraHMYEeCKMMH U HEOPraHWYeCKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsi HAa MHOTOAaTOMHBIE cUpThl. IIpencraBienne o MexaHu3Me
peaknuii HykieorIbHOTO 3aMenieHus. JlelicTBre Ha opranu3m desoBeka. CriocoObl OTydeHHs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.
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®enon. CTpoeHne MOJEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
Ouznyeckue cBoicTBa (heHoma. OCOOCHHOCTH XMMHUYECKHUX CBOUCTB (peHoma. KadecTBeHHBIC
peakiuu Ha QeHoda. TokcuuHOCTh (eHona. CrocoObl MOMydyeHUs M NpUMeHeHHe (eHona.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJIeTHJbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPyMIbl. ['OMOIIOTHYECKUE PSIbl ANBJIETHIOB M KETOHOB, 0Omas Qopmyina,
u30Mepuss M HOMeHKJaTypa. PDu3nyeckne CBOMCTBA albJAETHJIOB M KETOHOB. XHMHYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoeanHeHuss. OKUCICHUE abIETUJIOB,
KaueCTBEHHbIE peaklMHu Ha anpierupl. CrocoObl MOMydeHUS W MPUMEHEHHE albJIETHI0B U
KETOHOB.

OaHOOCHOBHBIE TpefiefibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYII
KapOOHOBBIX KHUCIOT. M3omepuss m HoMeHKiarypa. Du3HuUEcKHEe CBOMCTBA OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MeEXAYy MOJEKylaMu KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHCIOTHBIC CBOWCTBA, PEAKIUs ATCPUDUKAIMH, PEAKIUU C
y4acTUEM YTIEeBOJOPOAHOro pagukana. OcoOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMpPEIeIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MATbMUTUHOBAS, OJICMHOBAs, JUHO/NE8As, JUHONeHO08as KUCIOTHL. (CrnocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble ¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
DuU3nyYECcKne 1 XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U WIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA KHUPOB: TUAPOIHU3 B KHUCIOH U
miesiouHou cpesie. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPKAIIMX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MpbLT4 KaK COJIA BBICIIIAX KapOOHOBBIX KHCIIOT, UX MOIOIICE CHCTBHE.

OOmass xapakTepucThka yriaeBoaoB. Krnaccudukanus yriaeBoaoB (MOHO-, AH- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (QPyKTO3a, rajakrosa, pubo3a, Ae30Kcuprbosa.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. dorocuHre3. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI:  PEAKIMM C Y4aCcTHEM CIHPTOBBIX U  aJbJCTHIHON TPYII, CIOUPTOBOE U
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUe TIIOKO3bl, €€ 3HaueHHE B JKU3HEAEATEIbHOCTH
opranm3ma. Jlucaxapuael: caxapo3a, MajgbTO3a ¢ JIAKTO3a. BocCcTaHaBIWBAWOIINE U
HEBOCCTaHABIIMBaKOIIME aucaxapuabl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaj, TJIMKOTE€H W 1esuirosio3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmaia, TJMKOT€Ha U IeJUTtoy03bl. (Pu3nueckre CBOMCTBA Kpaxmajla M IEJUTIOJIO3bI.
XUMUYECKUE CBOMCTBA Kpaxmaja: THMAPOJN3, KAYEeCTBEHHAs PEaKIus ¢ HMOJAOM. XHUMHYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHe d3(PUPOB 1eTt0N03bl. [IoHATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHICKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/bl U3YyY€HHUs BELIECTB M WX MPEBpAIICHUIN: PacCTBOPUMOCTH
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJICHCTBHE ASTAaHOJIA C HATPHUEM, OKUCIEHHE ATHIIOBOTO
CIMpTa B albJeruj Ha pacKaJIEHHOW MEAHOM MPOBOJIOKE, OKHUCIEHHE STUJIOBOrO CIHUpTa
JTUXPOMATOM Kajusi (BO3MOXKHO MCITOJIb30BAaHHE BHUEOMATEPUATIOB), KAUECTBEHHBIC PEAKIIMK Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u rugpoxkcuaom meau(ll)), peakius rmunepruna
¢ runpokcuiom menu(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJIEHCTBUE
pacTtBopa TOKo3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue kpaxmana ¢ HMOJOM, pPEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «CrupThl U peHomnby, «KapOoHoBbIe KUCTOTHI. CIIOKHBIC

3pUPBD».
A30Tcosiepkalue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHMYeckue TpOM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:

anudaTuyecKkue U apoMaTHYecKue; MepBUYHbIC, BTOPUYHBIE U TpeTHyHble. CTpOEHUE MOJIEKYII,
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obmas ¢opMymna, u3omMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XMMHYECKOE CBOMCTBA
ann(aTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHHE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOU. CONM aJIKUIaMMOHMS.

AHUIMH — OpeICTaBUTENIb AMUHOB apoMaTnyeckoro psaa. CtpoeHue aHwiInHa. B3auMHoe
BJIIMSIHME TPYII aTOMOB B MoJjieKyjie aHWiInHA. OCOOCHHOCTH XMMMYECKMX CBOWCTB aHMIIMHA.
KavectBennsle peakuuu Ha aHwidH. CrnocoObl MONy4YeHHS M NpPUMEHEHHE anu(aTudecKux
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknatypa u  wuzomepus. OTaenbHble MOPEICTABUTEIN O~
AMHHOKUCIIOT: TNIMIMH, anaHuH. duznueckue CBOWCTBA aMUHOKHUCIOT. XUMHUYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHUH, peakius IOJIMKOHACHCAINH,
o0Opa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 M TMIPOJIN3
HENTUI0B.

benku kak mnpuponaHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX IPEBPALLEHUI: pacTBOpEHUE
0enIKOB B BOJIE, JIeHATypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE PEAKIIMU HA OEJKH, pelieHue
HKCIEPUMEHTAJIbHBIX 33/7a4 IO TeMaM «A30TCOJAEP)KALIUE OPraHWYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OpraHMYeCKUX COECIUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJSPHBIX COCIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpHU3ALNH, CpeAHssl MoJieKyisipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — IOJIMMEepU3alus U HOJUKOHCHC AL,

[TonmumepHbie MaTepHabl. [Tnactmaccel (monu3TUIIEH, MIOJIUIIPOTIMJIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIMETAaKpUIIaT, MOJIMKapOOHATHI,
nojua THIeHTepedTanar). YTunuzauus u nepepadoTKa MIacTHKa.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHUECKHEe Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIEKTPONPOBOJSIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHMsI BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxnenne monekynspHoi GopMysbl OpraHMYECKOro COeIMHEHHsI TI0 MACCOBBIM JI0JISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJECHHE MOJEKYISIPHOH (POpMYsbl OPraHUYeCcKOro
coeHeHus: 1mo macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB pEaKIUU /WM UCXOJHBIX BELIECTB, YCTAHOBJIEHNUE CTPYKTYpHOU (popMyIibl
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJyYEHHS,
oTpezieNieHue JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETHYECKH BO3MOMXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBA3EH NPU MU3YYEHHHM OpraHndyeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak MU
MOHSTUN, IPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHWE, HAYYHBIH (PaKT, rumoresa, TEOpHS,
3aKOH, aHaJIN3, CHHTE3, KiIacCUpUKaIus, HaOIIOAECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJIETTUPOBAHUE.
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®dusuka: MaTrepusi, aroM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKUI
YpOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBA, (PU3MUYECKUE BEITUYUHEI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xierka, opranu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETEPOTPO(HBIA TUI TUTAHUA, OpoKeHUE, (OTOCHHTE3, JbIXaHHE, OCIKH,
YIJIEBO/IbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (JEPMECHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexHONOTHS: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIlHOHATHHOTO MHUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

16



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne  HaummenoBaHmue
n/ | pasieyoB H TeM Bcer  Kourpoasn  Ilpakruuec (wnppostIe)
n NporpaMmmasl 0 ble padoThI KHe padoThl 00pasoBaTebHbIe
pecypchbl
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer
OPraHUuYeCKOu
xumuu. Teopust bubnuorexa [JOK
1.1 CTpPOCHHS 8 https://m.edsoo.ru/d69d
OpPraHuYeCKUuX 650
coenuHeHu A. M.
byrneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
Hpenerbrbie bubnmoreka [JOK
21  YIICBOAOPOABI— 5 https://m.edsoo.ru/d69d
aJKaHbI, 650
[IUKJIOATKAHBI
HenpenensHeie
YTIIEBOJAOPObL: bubmuoteka [IOK
2.2 aJIKEHEI, 14 1 1 https://m.edsoo.ru/d69d
aJIKaJIuCHEI, 650
AIIKUHBI
Apomarnyeckue bubmuoteka [IOK
2.3 | yIJIEBOJOPOJIBI 8 https://m.edsoo.ru/d69d
(apet) 650
Hpuponssie bubnuoreka [{OK
2.4 ~ MCTOTHHKH 4 https://m.edsoo.ru/d69d
YTJIEBOJOPOAOB U 650
uX nepepadoTka -
["asorernpon3BoaH bubmorexa LIOK
2.5 4 1 https://m.edsoo.ru/d69d
bI€ YTJIEBOJIOPOJIOB 650
Hroro no pazneny 35

Pasznea 3. Kucaopoacoaepxammue

OpPraHn4€CKue COCIMHCHUSA

but6mmorekxa [IOK
3.1 Criuptel. @enoun 11 1 1 https://m.edsoo.ru/d69d
650
KapGonunpHbie
COCTMHCHMUS: bubmuorexa [{OK
3.2 aITbJCTHIBI 1 21 1 1 https://m.edsoo.ru/d69d
KETOHBI. 650

KapGonoBsie



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KHUCJIOTBL.
CnoxHbIe d(DUpPHI.
Kupsl
bubnunorexa LIOK
3.3 VrieBoabl 9 1 https://m.edsoo.ru/d69d
650
Hroro no pazueny 41
Pa3nen 4. A3oTcoaepskaniue OpraHnieckue coeJuHeHus
AMUHBI. bubnunorexa LIOK
4.1 AMHHOKHUCJIIOTEI. 12 1 2 https://m.edsoo.ru/d69d
benku 650
Htoro no pazneny 12
Paspnen S. BeicokoMoOJIeKY/IsIpHBIE COCAUHEHHSA
Bricokomonekyis buGnuorexa LIOK
5.1 YIp 6 1 https://m.edsoo.ru/d69d
HBIE COCAUHEHMS
650
Htoro no pazneny 6
OBIIEE
KOJIMYECTBO YACOB 102 6 6
10 ITIPOIT'PAMME

18



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

CIIOCOBbI OIIEHKH JOCTW)XXEHUN YYAIIIUXCS

Kputepuu onieHuBaHusl y4eHUYECKUX JCHCTBUI

B cooTrBercTBUM ¢ TpeOOBaHMSAMHU CTaHIApPTa MO XUMHUU M BBHIOpAaHHBIX U3 (enepasbHOro
CIHCKAa YYEOHMKOB YYHTEIb XHMHU BO BpEMsS MPOBEPKH U KOHTPOJS 3HAHUU IO
MIPEAMETYMOXKET OPUEHTUPOBATHCS Ha CIEAYIOLIME YPOBHHU.

IlepBblii ypOBeHb - PeNpPOAYKTHBHBbINA. BbINONHEHHE ydaluMHCs 3aJaHUid 3TOrO0 YpOBHS
ONMMpaeTcsi B OCHOBHOM Ha mamATh. JlOCTHKEHHWE STOro YpOBHS Mpenojiaraet y
yUaIUXCS:

- 3HaHHE Ha3BaHUI OTACIBbHBIX XUMHUYCCKUX 3JICMCHTOB, BCIICCTB U peaKuHﬁ;

- YMEHHE YCTHO WJIH THUCHbMEHHO OIHUCHIBATH XUMHUYECKUE (DAKTBI, MMOHSATHS WM SIBICHUS
(peakiun);

- TMOHMMAHHME POJIM, 3HAYEHUS WM NPUMEHCHHUS OTICIbHBIX XHMHYECKUX BEIICCTB HIIN
peaKIunii;

MPUMEHEHUE XUMUYECKON CUMBOJIHMKY - XUMUYECKHX 3HAKOB, (DOPMYI U ypaBHEHUM;

- 3HaHUE HEKOTOPBIX HCIOJIB3YEMBIX B XMMHUHU MPUOOPOB, YMEHHE COOMpATh MpPOCTEHIINe
13 HUX U UCIOJIb30BATh TP BBIIOJHEHUN XUMUYECKOTO SKCIIEPUMEHTA.

Jns npoBepkH 3HAHUM W YMEHHM, COOTBETCTBYIOLIMX IEPBOMY YPOBHIO, HCIIOJIb3YETCS
PENpPONYKTUBHBIA BUJ 33JaHUM, MPEANOJIaralolluii BOCHPOU3BEACHUE YYalllUMHCS
OTHENBHBIX 3HAHMMW W yMeHMW. IIpoBepka TmepBOro ypoBHA 3HAHUM JIETKO
ocyuecTBisieTcs (hopMaMu aBTOMAaTU3UPOBAHHOTO yYeTa.

BTopoii ypoBeHb - IpOAyKTUBHBIN. JIOCTHKEHUE ATOrO YPOBHS IPEAIIOIAraeT y yqaumxcs:

- MOHUMaHHe (OPMYIUPOBOK BAKHEHIINX XMMUYECKUX IOHATUH, 3aKOHOB, TEOpUH H
IIPUMEHEHHE UX B AHAJOTUYHBIX CUTYaLMSIX;

- YMEHUE YCTAaHABJIMBATh B3aUMOCBA3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH
XUMHUYECKUX BEUIECTB;

- yYMEHHE NMPOBOUTH PAacUeThl O XMMUYECKUM (hOpMYJIaM U YPaBHEHUSM;

- YMEHHE CaMOCTOATEIBHO IIPOBOAUTH XMMHYECKHUH OSKCIEPUMEHT 10 HWHCTPYKIIUHU
y4eOHUKa WK TI0 YKa3aHUIO YUUTENs U (PUKCHPOBATh €r0 PE3yJIbTaThl.

Jlns npoBepKu yMEHHMs MPUMEHSATh 3TH 3HAHUSA B y4EOHOW MPaKTUKE MCIOJIBb3YIOTCS 3aJaHMs,
BBIIIOJIHEHUE KOTOPBIX BO3MOXXHO HE TOJIBKO HAa OCHOBE IIaMATH, HO U Ha OCHOBE
ocmbIcneHusd. [loaTromy Hapsay € THICHUXOJOTHYECKOM oOmepanuedl BOCIHPOU3BENCHUS
IIUPOKO HCIOJIB3YIOTCSL Y3HABAaHUE U SBJICHHUE IEpeHoca. /[l BBINOIHEHUS TaKUX
3alaHuil TpeOyeTcst 6ojiee HampsKEHHAsh MBICIUTENbHAS JIEATENbHOCTh YYalUXcs, YeM
IIPU BBITNIOJHEHUH 3aIaHUI HA IIEPBOM YPOBHE.

Tpetuii ypoBeHb - TBOpUECKUI. [[OCTHXKEHHNE 3TOT0 YPOBHS MPEANOJIAracT y yqdammxcs:

- YMCHHUEC TPOTHO3UPOBATH CBOMCTBA XHUMHYECKUX BCIICCTB HaA OCHOBC 3HAHUA 06 nux
cocTaBe M CTPOCHHH U, HA00OpOT, MpearnojiaraTb CTPOCHHE BEIIECTB HA OCHOBE WX
CBOICTB;

- MOHUMaHHe (aKTOPOB, MO3BOJIAIONIUX YIPABIATH XUMHUECKUMH PEAKIUSIMU (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOAYKTA);

- YMEHUE IPOEKTUPOBAaTh, OCYIIECTBISATh XMMHYECKUMH OKCIEPUMEHT, a TaKxKe
(buKCUpOBaTh U AHAIM3UPOBATH €r0 PE3yJIbTATHI;

- YMEHHE OPUEHTUPOBATHCS B MOTOKE XUMUYECKOW MH(OPMALIUHU, OMIPENCTSITh HCTOYHUKH
HEeoOXoauMoM nH(popMaIuu, moaydyaTh €€, aHAIM3UPOBATh, /1e]aTh BHIBOJBI HA €€ OCHOBE
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Y TIPEJICTABIIATH B COOTBETCTBYIOIIECH QopMme;

YMEHHE OCO3HABATh BKJIAJl XUMHUU B (DOPMHPOBAHHE IIETOCTHOW €CTECTBEHHO-HAYYHOM
KapTHUHBI MUPA.

s mpoBepkH 3HAHMM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHHUS IPUMEHSATH UX B

y4eOHOM MPaKTHKE MCIONb3yeTcsl pedIeKTUBHBIN BUJ 33aHUN, BBIMOJIHEHHE KOTOPBIX
OIMPAETCS Ha PENpPOAYKTHBHBIC 3HAHUS, HO TPeOyeT TIyOOKOr0 OCMBICIICHUS, BIIaJICHUS
JIOTUYECKUMH TpHEeMaMH YMCTBEHHOH J[eATelIbHOCTH (aHanu3, CUHTE3, 0000IeHue,
KOHKpETHU3aIHs, CpaBHEHUE, a0CTparupoBaHue, KIacCUPUKAIIHS)

Otmerka "'5" cTaBuTCH B ciyuae:

1.

2.

=

3HaHus, TOHUMaHUA, TITyOUHBI YCBOCHHS OOYYaIOIIUMCS BCEro 00BbEMa MPOrpaMMHOIO
MaTepuaa.

YMeHus BbIAETATH IJIaBHBIE [TOJIOKEHUS B U3YYEHHOM MaTepuase, Ha OCHOBaHUM (akTOB
U TpUMEpoB 0000maTh, JAeiaTh BBIBOJABI, YCTaHABIMBATH MEXKIPEJAMETHBIE U
BHYTPHIIPEIMETHBIE CBSI3HM, TBOPUECKH NMPUMEHSET MOIy4YCeHHbIC 3HAHHUA B HE3HAKOMOMU
CUTYyallUU.

OtcyTcTBUE OMIMOOK M HEOUETOB NMPH BOCIPOM3BEACHUU U3YYEHHOTO Marepuaia, MpH
YCTHBIX OTBETaX YCTPAHEHUE OTIEIBHBIX HETOYHOCTEH C MOMOIIBIO JIOTIOJHUTEIBHBIX
BOIPOCOB yuuTeNs, COONIOJEHUE KYyJIbTYpbl MHUCBMEHHON U YCTHOW pedd, IMpaBHI
odopmIIeHHs TUCEMEHHBIX padoT. OT™MeTKa "'4"":

3HaHUe BCEro U3y4eHHOIo MPOrpaMMHOI0 MaTepuania.

YMeHuit BbIIENATh IJIaBHbIE TIOJ0KEHUS B U3yYEHHOM MaTepHase, Ha OCHOBaHUH (akTOB
U TIpUMEpPOB 0000IaTh, /€1aTh BBIBOJbI, YCTAHABIMBATH BHYTPHUIIPEJAMETHBIE CBS3H,
MPUMEHSTH MTOJTyYCHHBIE 3HAHHUS Ha MTPAKTHKE.

He3nauunTenbHble (HerpyOble) OMMOKN M HEJOUYCTHI IPU BOCIPOU3BEIEHUH U3YYEHHOTO
MaTepuana, coOJIIOJ€HHE OCHOBHBIX MpPaBUJ KYJIbTYpbl MUCBMEHHOM M YCTHOM peud,
paBUI 0POPMIIEHHS TUCBMEHHBIX PadoT.

OtmMmertka "'3" (ypoBeHb MpeACTaBIECHUN, COUETAIONINXCS C AJIEMEHTAMU HAYYHBIX TTOHITHI):

1.

3HaHME M YCBOEHHME MaTepHajlla Ha YpOBHE MHUHUMAJbHBIX TPEOOBAHUN INPOTrpPaMMBbl,
3aTpyJHEHHE pu CaMOCTOSITEIBHOM BOCIIPOM3BEJICHUH,  HEOO0XOIUMOCTh
HE3HAYUTENIbHOM MOMOIIY MpernoiaBaTes.

YMmenue paboTaTh Ha YpPOBHE BOCIPOU3BEACHMsS, 3aTpyIHEHUS IIpH OTBETaX Ha
BHUJIOM3MEHCHHBIE BOIIPOCHI.

Hanuuune rpy0oil ommOKM, HECKOIBKUX HETPYOBIX NMPU BOCHPOM3BEIECHUU H3YyYEHHOTO
MaTepuasa, He3HaUuTeIbHOE HECOOII0ICHHE OCHOBHBIX MPAaBMIIKYJIbTYpPbl MUCbMEHHON U
YCTHOHM peuu, npaBui 0hopMIIeHUS MUCbMEHHBIX PaloT.

Ormerka "'2"";

1.

2.

3HaHMe U YyCBOEHUE MaTepualia Ha YpOBHE HMU)KE MUHHUMAJIbHBIX TPeOOBaHUI MPOrpaMMbl,
OTJIeNIbHBIE MPeJICTaBIeHHs 00 H3yYEeHHOM MaTepHale.

OTtcyTcTBUE yMEHMM paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYJHEHHS MPU OTBETaX
Ha CTaHJapTHbIE BOIPOCHI.

Hannune Heckonmpkux rpyObIX OHIMOOK, OONBIIOTO YHWCIa HErpyoOblIX IpH
BOCIIPOM3BEJICHUM HM3YyYEHHOTO MaTepHuaja, 3HAYUTEIbHOE HECOOIOJCHNUE OCHOBHBIX
NpaBUI KYJAbTYpbl NMHUCBMEHHOHM W YCTHOM peuM, NpaBuil OQOPMIICHHS MHCbMEHHBIX
pabot

Kpumepuu ouenueanus ycmnozo omeema.
Otmetka "'5"" cTaBUTCS, €CITH YICHUK:

1)

[Toka3piBaeT ri1y0OKOE M IOJIHOEC 3HAHUE M MOHMMaHUE BCEro 00BbEMa MPOrpaMMHOIO
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MaTepuaga; MOJHOE MOHMMAaHUE CYIIHOCTH pPacCMaTpPUBAEMBIX MOHATHH, SIBICHUH H

3aKOHOMEPHOCTEH, TEOpUii, B3AMMOCBS3EH;

2) VYMeer COCTaBUTh MOJIHBIM U IPABUJIBHBI OTBET Ha OCHOBE HM3YyYEHHOI'O MaTepuala;
BBIICJISITh IJIABHBIE MOJIOXKEHHS, CAMOCTOSITENIbHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMepaMy, (QakTamMH; CaMOCTOATEJBHO M apryMEHTHPOBAHO Je€iaTh aHaIu3,
0000IIeHus, BBIBOABI. ~ YCTaHABIMBATh  MEXIpEAMETHbIE (Ha OCHOBE paHee
IPUOOPETEHHBIX 3HaHWH) M BHYTPUIPEAMETHBIC CBSI3U, TBOPUYECKU IPUMEHSTH
II0JIyYE€HHbIE 3HAHNS B HE3HAKOMOM CUTYalIUH.

[TocnenoBarenbHO, YETKO, CBS3HO, OOOCHOBAHHO M O€30IMOOYHO H3JIaraTh Y4eOHBIH
MaTepHal; J1aBaTb OTBET B JIOTMYECKOM IOCIENOBATEIbHOCTH C MCIIOJIB30BAaHUEM IPUHATON
TEPMUHOJIOTHH; JIeJIaTh COOCTBEHHBIE BBIBOJBI; (HOPMYIHPOBATH TOYHOE OIpPEACICHUE |
UCTOJIKOBAaHUE OCHOBHBIX IOHATHUI, 3aKOHOB, TEOpUM; NPU OTBETE HE IOBTOPAThH JIOCIOBHO
TEeKCT y4eOHUKa; M3J1araTb MaTepual JIMTEPATYPHBIM S3bIKOM; IPaBWIBHO U OOCTOSITENBLHO
OTBE€YaTh Ha JIONOJHUTEIbHbIE BONPOCH yuuTens. CaMOCTOSTENbHO U PALMOHAIBHO
UCTIOJIb30BaTh HArJSIIHBIE IMOCOOWS, CHpPAaBOYHBIE MaTepUaNbl, Y4eOHHK, JONOJHHUTEIBHYIO
JUTEpaTypy, MEPBOMCTOUYHUKU; MPUMEHATh CHCTEMY YCIOBHBIX 0003HAU€HHUIl NpU BeJEHUU
3anMceld, CONMPOBOXKAAIOIIMX OTBET; HCIIOJIB30BAHME JUISl JIOKa3aTeIbCTBAa BBIBOJOB U3
HaOJI01EHU U OIIBITOB,;

3) CaMOCTOSTeIbHO, YBEPEHHO M 0€30IMO0YHO MPUMEHSET TIOJYyYCHHBIC 3HAHUS B
pemieHHH npoOsieM Ha TBOPYECKOM YpPOBHE; JONYyCKaeT He OoJiee OJIHOrO HeloueTa,
KOTOpBIM JIETKO MCHPABISET M0 TPEOOBAHUIO YUUTENs; UMEET HEOOXOAMMBIE HaBBIKU
paloThl ¢ mpubopaMu, YepTekaMH, CXeMaMu U rpauKaMu, CONMYTCTBYIOIIUMHU OTBETY;
3alKCH, COMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Otmerka "'4" craBUTCS, €CIM YUCHUK:

1) [Toka3biBaeT 3HAHMSA BCErO M3YYEHHOTO MpPOrpaMMHOro Mmarepuana. J[aeéT monHbli u
MPaBWIbHBI OTBET HA OCHOBE H3YYEHHBIX TEOPHH; HE3HAYUTENbHbIE OLIMOKU MU
HEZ0YEThl MPU BOCIPOU3BEACHUM HM3YyYEHHOI'O Marepuasa, ONpeAeseHUs MOHITUH Janl
HEMNOJIHbIe, HEOOJbIINE HETOYHOCTH IMPH HCIOJIb30BAaHUM HAyYHBIX TEPMUHOB WIH B
BBIBOJIaX U 00OOIIEHUAX U3 HAOIIOCHUH U OTBITOB; MaTEPHAII U3JIaraeT B OMPEIeTICHHOMN
JIOTUYECKOU MOCIIEI0BATENbHOCTH, IPUITOM JOIYCKAET OJIHY HErpyOyro OMNOKY WIN HE
0osiee ABYX HEAOYETOB M MOKET UX HCIPABUTh CAMOCTOSTEIBHO MPU TPEOOBAHUU WIIU
py HEOOJIBLIONW IOMOIIY MPENojAaBaTess; B OCHOBHOM YCBOWJ Y4eOHbIN marepuan;
MOATBEP)KIAaeT OTBET KOHKPETHBIMM  IpUMEpaMH; IMPaBUIbHO  OTBEYaeT Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI YUUTETIS.

2) YMeeT caMOCTOSTENBHO BBIAEIATH IVIABHBIE IOJIOKEHHS B M3YYEHHOM Marepuale; Ha
OCHOBaHMHM (aKTOB © TPUMEPOB 0000mIaTh, JeNaTh BBIBOJABI, YCTAaHABJIMBATH
BHYTpUIIpEIMETHBIE CBs3M. lIpUMEHATP TONy4YeHHbIE 3HAHUS Ha [PAKTUKE B
BUJIOM3MEHCHHON CHUTYyallMH, cOOII0JaTh OCHOBHBIE MpaBHJIa KYJIbTYphl YCTHOW peuu U
COIIPOBOXAAIOIIEN TMCbMEHHOW, UCTIOIb30BaTh HAYYHbBIE TEPMUHBI,

3) He obnagaer nocTaTouHbIM HABBIKOM padOThI CO CIIPAaBOYHOM JIUTEPATypoOH, yUEOHUKOM,
MEPBOUCTOYHUKAMH (TIPaBUIIBHO OpPUEHTHpYETCs, HO pabdoTaeT Me/uieHHO). JlomyckaeT
HerpyOble HapyIlIeHus: IpaBul 0POPMIICHHS MMCbMEHHBIX padoT.

Otmetka "'3" cTaBUTCS, €CTM YUCHUK:

1. YCBOUJI OCHOBHOE COJEpKaHHME Y4eOHOro marepuayia, UMeeT Mpolensl B YCBOCHUU
MaTepuasa, He IPenITCTBYIOIIHNE JaTbHEUIIIEMY YCBOCHHUIO MPOTPAMMHOT0 MaTepHarna;

2. MaTepuajd ~ W3jaraeT  HECHCTEMaTHU3WPOBAaHHO,  (parMeHTapHO, HE  Bcerja
MOCIIEI0BATEIHHO;

3. MOKa3bIBAET HEJJOCTATOUHYIO C(HOPMUPOBAHHOCTH OT/EIbHBIX 3HAHUM U YMEHHIA; BHIBOJIBI
1 00001ICHUS apTyMEHTUPYET €1ab0, TOMYyCKaeT B HUX OIIMOKH.

4. JOMYCTHJI OMIMOKM W HETOYHOCTH B HCIHOJB30BAHWM HAYYHOH TEPMHUHOJIOTHH,
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ompe/ieIeHUs TOHATHH 1all HEJOCTaTOYHO YETKHUE;

S. HE MCIIOJIb30Ball B KaueCTBE JIOKA3aTeJIbCTBA BBIBOJBI U 000OLICHUs W3 HAOIIOJCHUH,
(aKTOB, OIBITOB WJIU JIOIYCTUJI OIIMOKH MPH UX W3JIOKECHUU;
6. UCTIBITHIBACT 3aTPYAHEHUSI B MPUMEHECHUHU 3HAHWUN, HEOOXOAMMBIX JJIsl PEIICHHs 3a1ad

Pa3IUYHbIX TUIOB, IPU O0BSICHEHHUH KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPHM U 3aKOHOB,
WIN B IOATBEP)KICHIH KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPHUMEHEHHS TEOPHii;

7. OTBEYAECT HEMOJIHO Ha BOIPOCHI yuuTelss (yIyckKas U OCHOBHOE), MM BOCIIPOM3BOAUT
CoJiepKaHue TeKcTa y4yeOHMKa, HO HEIO0CTaTOYHO IIOHUMAET OT/ENbHbIE IOJO0XKEHUS,
MMEIOIIME Ba)KHOE 3HAYCHUE B 3TOM TEKCTE;

8) oOHapyXHMBaeT HEJOCTaTOYHOE MOHMMAHUE OTAEIbHBIX IOJIO)KEHUN NPU BOCIPOU3BEIECHUU
TeKcTa ydeOHMKa (3amuceil, MepBOMCTOYHMKOB) MJIM OTBEYAET HENOJIHO Ha BOIPOCHI
YUUTEIIs, JOMyCKasl OIHY-/IBE TPYyObIe OMINOKH.

Otmertka "2" cTaBUTCS, €CIIU YUCHHUK:

1. HE YCBOWJI M HE PACKPBLUT OCHOBHOE COJIEP)KAHUE MaTepHaa;

2. He JIeJaeT BEIBOLOB M 0000IIeHNH.

3. HE 3HACT U HE MOHMMAET 3HAYUTEIbHYIO WJIK OCHOBHYIO YaCTh ITPOIPAMMHOTO MaTepuaa
B IIpejieiaX MOCTaBIEHHBIX BOIIPOCOB;

4, WA UMeET cl1abo cOPMHUPOBAHHBIC M HEIMOJHBIC 3HAHUS U HE YMECT MPUMCHSATh UX K

peIIeHIIO KOHKPETHBIX BOIIPOCOB U 33/1a4 10 00pasiy;

5) wiu npu oTBeTe (Ha OAMH BOIPOC) JIOMyCKaeT Oojee ABYX IpyObIX OMIMOOK, KOTOPHIE HE
MOJKET UCTIPABHUTh Ja)Ke MIPH MOMOIIY YIUTEIIS.

Kputepun oneHuBaHus MUCbMEHHBIX PadoT (MpaKTHYeCKHe U JIadopaTOpHbIe PaGoThI)

1. OneHka sKCepUMEHTATbHBIX YMEHHH

OrneHka CTaBUTCS HAa OCHOBAaHHMHM HAONIOJNCHUS 3a YYANIMMHCS W THCHBMEHHOTO OTYeTa 32

pabory.

OrmeTka «5»:

. paboTa BBINOJIHEHA TOJHOCTHIO M TPABWIBHO, CENAaHBI MPABUIbHBIE HAOIIOACHUS U
BBIBOJEL;

. OKCIIEPUMEHT OCYIIECTBIEH MO IUIAaHY C y4YeTOM TEXHHMKH Oe30MacHOCTH M IPaBUII
paboTHI C BEIIECTBAMHU U 000PYI0BAaHUEM;

. MPOSIBJICHBI OPTaHU3AIMOHHO-TPYAOBBIC YMEHHS (MOIJIEPKUBAIOTCS YUCTOTa pabodero

MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YIOTCS PEAKTUBBI).

OTMeTKAa «4»:

. paboTa BBIMOJTHEHA MPABUIHHO, CACIAHBI MPABUIbHBIC HAOIFOICHUS W BBIBOJIBI, HO TIPH
3TOM DKCHEPUMEHT MPOBEACH HE MOJHOCTBHIO WM JIOMYIICHBl HECYIIIECTBEHHbBIE OMIMOKH
B pa0oTe ¢ BeulecTBaMu U 000pyA0BaHUEM

OtmeTka «3»:

. paboTa BBHIIOTHEHa WPABHJIBHO HE MEHEE 4YeM HaloJOBUHY WM JIOMYIICHA
CYLIECTBEHHasl OIIMOKa B XOJ€ HKCIIEPUMEHTA, B OOBSICHEHUH, B OPOPMIIEHUN pabOThI, B
COONIOZICHMH TIPAaBHJ TEXHHKH O€30MaCHOCTH TIpU paboTe ¢ BemecTBaMU U
000pyIOBaHUEM, KOTOPAS UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.

OTmeTka «2»:

. JOTYIIEHBI Be (M 0oJiee) CyIeCTBEHHBIE OMMOKHA B X0/1€ SKCIIEPUMEHTA, B OOBSICHEHUH,
B oopMIIEHUH PAOOTHI, B COOMIOCHUH TMPaBUJI TEXHUKH O€30MAcCHOCTH MpHU padboTe ¢
BEIECTBAaMH W OOOPYJAOBaHHWEM, KOTOPBIC yYalllHiCS HE MOXKET HUCIPABHTH JaXKe II0
TpeOOBaHUIO YUUTEIS.

OuneHka ymMeHuii peliaTh IKCIIEPUMEHTAJIBHBIE 32124

OtmeTka «5»:

. IJIaH PEIICHUS COCTABIICH IIPABUIIBHO;
. MPAaBUIILHO OCYIIECTBIICH MOI00P XUMHUYECKUX PEAKTUBOB U 000PYIOBaHUS;
. JIAHO TOJIHOE OOBSICHEHUE U C/IE€TAHbI BHIBOIBI.
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OtmeTka «4»:

. IJIaH PELICHUS COCTABJICH MPABUJIBHO;

. MPABWJIBHO OCYIIECTBIICH MOAOOP XMMHUYECKUX PEAKTHBOM M O0OpPYAOBaHUS, MPU ITOM
JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUHU U BBIBOJAX.

Ormerka «3»:

. IIJIaH PELICHUs COCTABJIEH PAaBUIIBHO;

. MPAaBWIBHO OCYIIECTBICH MMOAOOpP XWMHUYECKUX PEaKTHUBOB H OOOpYyIOBaHUS, HO
JOTyIIeHa CYIIeCTBeHHAs OMOKa B O0BICHEHUH U BBIBOJAX.

OTrMmeTka «2»:

. JIOTYIIIEHKI J1Be (M OoJiee) OomuOKY B TUTAHE PEIICHUs, B TOI00pe XUMHUYECKUX PEaKTHBOB
1 000pyI0BaHUs, B OOBSICHEHUHU U BBIBOJAX.

Ouenka yMeHUH pelIaTh pacyeTHbIE 3a1a4H

OT1MeTKa «5»:

. B JIOTMYECKOM PAaCCYXJICHUU M PEIICHUU HET OMMOOK, 3a/aya pellleHa pardOHaTIbHBIM
CII0COOOM.

OrMmeTka «4»:

. B JIOTUYECKOM PACCYXJICHHUU U PEIICHUHU HET CYIIECTBEHHBIX OMIMOOK, HO 3a/laya pelieHa

HepalMOHAIBHBIM CITIOCOOOM WJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OITMOOK.

Otrmerka «3»:

*B JIOTMYECKOM pACCYXJIEHHU HET CYIIECTBEHHBIX OIMIMOOK, HO JOMYIIEHA CYIIECTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacueTax.

OrMmeTka «2»:

. HUMEIOTCS CYIIECTBEHHBIE OIIMOKHU B JIOTHYECKOM PACCYKIACHUH U B PEILICHUU.

OneHka NMUCbMEHHBIX KOHTPOJIBHBIX PadoT

Koutposibable padoThl M3 MOCOOUSI OLEHMBAIOTCH COIVIACHO NPeIJIOKEHHOH aBTOPOM
IIKAJbI OLEHKH WJIH

O1MmeTKa «5»:

. OTBET MOJIHBIN U MPAaBWIbHBINA, BO3MOXKHA HECYIIIECTBEHHAs OIINOKA.

Ormerka «4»:

. OTBET HEMOJIHBIN WJIH JOMYIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OMMUOOK.

Ormerka «3»:

. paboTa BHITIONTHEHA HE MEHEE YeM HAloJIOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAs OIIOKa
Y TIPU 3TOM JIBE-TPH HECYIIIECTBEHHBIE.

OrmeTka «2»:

. paboTa BHIIOTHEHA MEHBIIIE YeM HATOJOBHHY MU COAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIITHOOK.

OtmeTtka «1»:

. paboTa He BBITIOJTHEHA.

[lpr omeHKe BBINOJHEHUS THCHMEHHONH KOHTPOJILHOW pPa0OThI HEOOXOIUMO YYHTHIBATH
TpeboBaHus equHoro opdorpadpuieckoro pexunma. OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO
paboTy KOpPpEeKTHpYeT NpEeAIIECTBYIOIINE MpPU BBICTABICHUM OTMETKHU 3a YETBEPTh,
nosiyrosaue, roa. OueHka TeCTOBBIX padoT.

Tectbl, cocTosiliMe W3 MATH BOMPOCOB MOYKHO HCIOJB30BaTh IOCJHE H3YYEHUS KaXAO0ro
Marepuana (ypoka). Tect u3 10—15 BompocoB ucCHonb3yeTrcs sl MEePUOAUYECKOTO
koHTposist. Tect w3 20—30 BOmpocoB HEOOXOAMMO HCIOIB30BATh I HUTOTOBOTO
KOHTPOJISL.

[Tpu oLleHUBaHUM UCTIONB3YETCS CIEAYIOMIas IKaia: i TeCTa U3 MATH BOIIPOCOB

. HET OUIMOOK — OTMETKa «5»;

. OJIHA OIMOKA - OTMETKA «4»;
. JIBE OIIMOKU — OTMETKA «3»
. TPH OIIHOKH — OTMETKA «2)
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OIMUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-METOAHYECKOI'O
OBECIIEYEHUSA

WuTepakTHBHBIC HATJISAHBIE ITOCOOUSI.

Konnekuuu pazgatodynbie U JEeMOHCTPAIIOHHBIE.

Komnakr-nuck MHTEpaKTUBHBIE TIJIAKATHI.

KommekT 'MA-nabopaTopun 1o XUMHH.

KoMIuiekT 715t A6eMOHCTPAMOHHBIX ONBITOB 10 XUMHH YHUBEPCATIbHBIH.

KomruiekT mabopaTtopHOi MOCY/IbI.

KoMrutekT Tabnuir o opraHndecKoil XUMHH.

KomrmuiexT Tabnuil cripaBOYHO-UHCTPYKTUBHBIX.

. KoMIIeKkT XuMHYeCcKuX peakTUBOB.

0. KoMmrmuiexT Mojenelt KpUCTAIUTMUECKUX PEUIETOK.

1. JTaGopaTopHBIil KOMIUIEKC )1 Y4€OHOU, TPOCKTHON U MPAKTHYECKOM IeATETbHOCTH 110
XUMUH.

12. TTpuGop 11 MILTIOCTPAIIMH 3aKOHA COXPAHEHUST MAaCChl BEIIECTB.

13. [Ipubop 11t UILTFOCTPAIIUU 3aBUCUMOCTH CKOPOCTH XUMUYECKOM PEAKIIUU OT YCIOBHIA.

14. [Ipubop 1t onpeneneHus cocraBa Bo3ayxa.

15. KoMIUIeKT cripaBOYHBIX TaOJIHII.

16. TabmuIbl IEMOHCTPAIIMOHHBIC.

17. Ludposie 1a60paTOPUU 110 XUMHH.

18. HTepakTHBHAS MTAaHETh

RBROoo~NoORwNE

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

Xumus, 10 xkmace/ I'abpuensa O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe o61mecTBo «M3natensctBo «IIpocBerienue

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Xumus (yrinyOneHHbli ypoBeHb). Peammsaums TtpeboBanmii PI'OC cpeanero obiero
oOpasoBanus: MeToanueckoe nocoodue s yuurens / [A. A. Kasepuna, M. I'. CHactunal; Hayd.
pen. H. B. CBupunenkosa; nox pen. A.A. Kasepunoit. — M.: ®I'BHY «MHcTuTyT crparerun
pasButus odpazoBanus», 2023. — 100 c.: ni.

Xumus (yriyonenHslii ypoBeHs). Peanuzanus @I'OC ocHOBHOrO 0011ero 00pa3oBaHus:
Metoanyeckoe nocobue g yuutens / H. A. 3arpanuunas ; noa pen. A. 0. [lentuna. — M. :
OI'BHY «MHctutyt crpareruu pa3Buths oopazosanus PAOy», 2022 — 97 c.: ui.

HUA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://him.1september.ru Exunas xomrekius [IOP: [IpeamerHas KomteKus « XuMUs
http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHbBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6reo0pa3zoBaresHOTO TopTaia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://chem.rusolymp.ru Opranuyeckas XuMusi: SISKTPOHHBIN YUeOHUK JUTS CPETHEH MIKOJIbI
http://www.chemistry.ru JluctaHIiOHHAs OJIMMIIMA/IA 10 XUMHH: TEJIEKOMMYHHUKAIIHOHHBIN
00pa3oBaTeNbHBINA MTPOCKT
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
Ne AATA TEMA YPOKA KOJI-
n/m [JIAH = ®AKT BO
YACOB
Pa3nen 1. Teopernueckue OCHOBbI OpraHu4ecko xumuu (8 4)
03.09 [IpeameT u 3HaYeHNE OPraHUYECKON XHUMUH,
1 MPEJCTaBICHUE O MHOT000Pa3HH OPraHUnYECKUX 1
COCTUHEHUN
05.09 DIIEKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U 1
2 BO30YKIEHHOE COCTOSIHUSA ). BaneHTHbIE BO3MOKHOCTH
aToMa yriepoja
06.09 XHUMHYECKas CBSA3b B OPTaHUYECKUX COCAMHCHUSX. 1
3 MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOW CBSI3H, CIIOCOOBI
pa3pbiBa CBs3eil
4 10.09 Teopust CTpoeHUsI OPraHMYECKUX COCTUHEHUH A. M. 1
bytneposa
12.09 Bunel uzomepun: CTpykTypHasi, IpOCTPAHCTBEHHAS. 1
3) DneKTpoHHBIE Y3PPEKTH B MOJIEKYIIaX OPraHHYECKUX
COCTUHEHUN
5 13.09 [IpencraBneHue o KIacCH(PUKALMKM U CHCTEMaTHIeCKas 1
nomernknarypa (IUPAC) opranndeckux BemecTB
7 17.09 Krnaccudukanus peakiuii B opraHn4eckoi XUMHH 1
8 19.09 CucremaTu3aius 1 0000IIeHHEe 3HAHUHN TI0 TeMe 1
Paznen 2. YriaeBoaopoab (35 u)
20.09 AJKaHbBI: TOMOJIOTHYECKUH paf, oOmast popmyia, 1
9 HOMEHKJIATypa M U30MepHs, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
10 24.09 dOusnuecknue U XUMUYECKHE CBOMCTBA alKaHOB 1
11 26.09 Haxoxnenue ankanoB B npupojie. Crioco0bl MOTy4eHUs U 1
MIPUMCHCHHE aJTKAaHOB
27.09 [ukmoankansl: oomiast popmysa, HOMEHKIATYpa U 1
12 H30MepHsl, 0COOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOMCTB, CITOCOOBI MOJyYEHHUS U IPUMEHEHUE
01.10 Pemenue pacu€THBIX 3a7a4 HAa ONIpeIeNICHNE 1
13 MOJIEKYJISIPHOU (pOPMYITBI OPraHUYECKOTO BEIIeCTBA 10
MaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIIUX B €T0
coctaB. Cucremarusanusi 1 060011IeHHe 3HAaHUH 110 TemMe
03.10 AJIKEHBI: TOMOJIOTHUECKUH psijl, oOmias popmyia, 1
14 HOMEHKJIATypa, YIEKTPOHHOE U MMPOCTPAHCTBEHHOE
crpoenune Mosekyi. CTpyKTypHAs U IIHC-TPAaHC-U30MEPHS
AJIKEHOB
15 04.10 dusnueckue U XUMHYECKHE CBOMCTBA ankeHoB. [IpaBuio 1
MapKkoBHHUKOBA
16 08.10 CriocoObI ToTy4eHusI 1 TPUMEHEHNE ATKEHOB 1
17 10.10 IIpakTnyeckas padora Ne 1 mo teme "Ilosryuyenne 1
3TUJIEHA U U3y4YeHHe ero CBOMcTB"
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18 11.10 Pemenue pacuéTHbIX 3a7a4 Ha ONIpPEIEICHHUE 1
MOJIEKYJISIPHOI (pOpPMYJIBI OpraHMYECKOro BellecTBa
19 15.10 KoutpoJsbHas pa6ora no teme " YrjeBoaopoabl" 1
17.10 ATKaMeHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIC, 1
20 KyMyJiupoBaHHbIe. OCOOEHHOCTH 3JEKTPOHHOTO
CTpoeHHs. XUMUYECKUE CBOMCTBA COMPSKEHHBIX TUEHOB
21 18.10 CriocoObl TTOTy4eHHUS U IPUMEHEHUE ATKATUECHOB 1
22.10 AJKWHBI: TOMOJIOTUYECKHH psJl, oOmmias hopmyia, 1
22 HOMEHKJIaTypa, 3JEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, (pU3ndecKre CBONCTBA
23 24.10 XUMHYECKUE CBOMCTBA aJIKUHOB 1
24 25.10 KauecTBeHHbBIE peaKIMU Ha TPOHHYIO CBSI3b 1
25 05.11 CriocoObI mosTyueHus 1 IPUMEHEHUE aJIKHHOB 1
26 07.11 Pemenne 3amad: pac4€rsl 10 ypaBHEHUIO XUMHYECKOU 1
peakuuu
27 08.11 Cucremaruzanuus 1 0000IIIeHUE 3HAHUH 10 TEME
12.11 ApeHbI: TOMOJIOTUYECKUH pafl, obmmas hopmyna, 1
28 HOMEHKJIaTypa. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH301a U TONyoa, uX (pU3nYecKue
CBOICTBa
29 14.11 XHUMHYECKUE CBOMCTBA aPCHOB: PEAKIINU 3aMEIICHHS 1
30 15.11 XUMUYECKUE CBOKCTBA aPEHOB: PEAKIIMY IPUCOECTUHEHMS, 1
OKHCJIEHHE TOMOJIOTOB O€H30J1a
31 19.11 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIa 1
30 21.11 Pemrenue pacu€THBIX 3a/1a4 Ha OTNIPEICIICHHE 1
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTO BELIECTBA
33 22.1 CrniocoOslI MosTydeHus: ¥ MPUMEHEHUE apeHOB 1
34 26.1 I'enernueckas cBA3b MEXAY PAa3IMYHBIMU KJIACCAMU 1
YTJIEBOIOPOIOB
35 28.11 Pacu€rbl o ypaBHEHUSIM XUMHUYECKUX PEAKIIHM. 1
CucremaTtu3anus ¥ 0000IIeHHE 3HAHUN IO TeMe
36 29.11 [Ipupoansiii ra3. [lonyTHbie HeDTAHBIE ra3bl 1
37 03.12 KameHHbI#1 yrosib 1 MPoyKTHI €ro nepepaboTKu 1
18 05.12 Hed1p 1 cniocoOsr e€ epepadotku. [Ipumenenne 1
MIPOYKTOB MepepadoTKu HehTH
39 06.12 I'enernueckas CBA3b MEXKAY PA3IUUHBIMU KJIACCAaMH 1
YIII€BOJOPOIOB
40 10.12 I"amoreHonpon3BOAHBIE YIIIEBOAOPOIOB: JIEKTPOHHOE 1
CTPOCHUE; pEaKIH 3aMEIICHHUS TaloreHa
12.12 JlelicTBuUe 1Iem0Yei Ha TaTOTEHIPOU3BOTHEIE. 1
41 B3aumMoneiicTBre qUrasoreHaJkaHoB ¢ MarHUeM U
ITUHKOM
42 13.12 CucremaTtu3zanusi 1 0000IIEHUE 3HAHUM 110 Pa3IeiTy 1
"Yrnesopopoast”
43 17.12 KouTtpoJsbHas padora no teme "YriaeBoaopoab!" 1
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Pa3nen 3. Kucaopoacoaep:xanue oprannieckue coefuHenns (41 1)

19.12 [IpenenbHble OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUI
44 psn, obmmas hopmysia, CTpOeHHE MOJIEKYJT, H30MEpHs,
HOMEHKJIaTypa, Kiaccuuranus, Gu3n4ecKue CBOTBA
45 20.12 XUMHYECKE CBOMCTBA MPEACIbHBIX OJJHOATOMHBIX
CIIUPTOB
16 24.12 CriocoObI TTOTy4eHHUsT ¥ IPUMEHEHUE OTHOATOMHBIX
CIIHPTOB
47 26.12 [IpocTeie 3¢upbl: HOMEHKIIATYpa U H30MEPHUS,
0COOCHHOCTH (PU3NYECKUX M XMMHUYECKHX CBOMCTB
48 27.12 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TNIMIEPUH, UX
¢du3nuecKre 1 XMMUYECKHE CBOMCTBA
49 09.01 CriocoObl nostyyeHus 1 IPUMEHEHNE MHOT0aTOMHBIX
CIIHPTOB
50 10.01 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE CBOKCTBA.
TokcuuHOCTh (heHona
51 14.01 XuUMHYECcKue CBOMCTBA (heHoIa
52 16.01 CrniocoOsl nostydeHus 1 npuMeHenue ¢peHomna
17.01 IIpakTnyeckas padora Ne 2. Pemienune
53 JIKCIEPHMMEHTAJIBHBIX 32124 110 TeMme ""CnupThl 1
(penoanr"
54 21.01 KonrtpoabHnas pabora no reme
"Kucaopoaconepxaiue opranuyeckue coeuHeHus"
23.01 Anpaeruapl ¥ KETOHBI: 2JIEKTPOHHOE CTPOEHUE
55 KapOOHUJILHON TPYTIIbI; TOMOJIOTHYECKUE PSAIbI, O0IIIast
¢dopmyna, H30MepHs 1 HOMEHKIIaTypa
56 24.01 AJbaeTubl U KETOHBI: PU3NYECKHE CBOMCTBA; PEaKIINH
MIPUCOETUHEHUS
57 28.01 Peakiuu oxucneHus: 1 KaueCTBEHHBIE PEAKIIUU
QJIbJIETUI0B U KETOHOB
58 30.01 CriocoObl osTyyeHHsl albJIeTHI0B U KETOHOB
59 31.01 OHOOCHOBHEIE TIpeeNIbHBIE KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS UX MOJIEKYJI
60 04.02 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
(u3nueckue cBoicTBa
61 06.02 XUMUYECKUE CBOWCTBA MIPEICITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
62 07.02 OcoO6eHHOCTH CBOWCTB MypaBbUHOW KHUCIIOTHI.
MHuoroo6pasue kapOOHOBBIX KHCIOT
11.02 OCOOEHHOCTH CBOWCTB: HETIPEIEIbHBIX H apPOMAaTHYECKIX
63 KapOOHOBBIX, TUKaPOOHOBBIX, I'MJIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BRICIIMX KAPOOHOBBIX KHCIOT
64 13.02 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT
65 14.02 CriocoObl nostyueHust 1 IpUMEHEeHHEe KapOOHOBBIX KHCIIOT
66 18.02 CrnosxxHbie 3(hUpBI: TOMOJIOTUYECKUH psll, o0mmas Gopmyna,

M30MepHsl © HOMEHKJIATypa
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67 20.02 du3nuecKue U XMMUYECKHUE CBOMCTBA 3(UPOB
21.02 Pemenue pacuéTHbIX 3aa4: 110 YpaBHEHUIO XUMUYECKON
68 peaKkIu, Ha ONpeACIICHUE MOJICKYJIIPHON (hOPMYJIIbI
OpPTraHUYeCKOTO BELIeCTBA
25.02 IIpakTnueckas padora Ne 3. Penenne
69 IKCNEPUMEHTAJIBHBIX 32124 10 TeMe "'KapooHoBbIe
kuca0tbl. CiioxkHbIe 3QUpHI"
20 27.02 KonrtpoabHnas pabora no reme
"KucJsiopoacoaep:xamme opranudeckue coeqnnenns''
71 28.02 JKupsr: ctpoenue, pu3ndeckue 1 XUMHYECKHUE CBONCTBA
(runpoius)
72 04.03 OcoOEHHOCTH CBOWCTB JKUPOB, COJICPIKAIINUX OCTATKH
HETpPeAeTbHBIX KUPHBIX KUCIOT. JKUPBI B IpUpOIe
06.03 MpbL1a KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
73 Morotiee neiictBue. [ToHsITHEe 0 CHHTETUYECKUX MOFOIINX
cpenctBax (CMC)
74 07.03 ['enernueckas CBS3b yII€BOIOPOAOB U
KHCJIOPOCOICPIKAIINX OPTaHHYECKUX BEIICCTB
75 11.03 Pacu€tbl Mo ypaBHEHUSIM XUMHUYECKUX peaKLnui
76 13.03 OO01mas xapakTepucTUKa yrieBOA0B U Kiaccuuraims
yIII€BOJIOB (MOHO-, IW- ¥ TIOJINCAXAPHUIbI)
77 14.03 MoHocaxapuabl: pU3HUECKUe CBOMCTBA M HAX0XKICHHE B
pupoJe
78 18.03 [IpumeHeHue rioKo35bl, €€ 3HaUeHuE B
KHU3HEIeATeIbHOCTH OpraHu3Ma
79 20.03 Jlucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a.
Haxoxaenne B mpupoie U MPUMEHEHHE JHCaxapuIoB
80 21.03 [Monucaxapubr: CTPOCHHE MaKpOMOIIEKYJI, buznveckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE
81 01.04 [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX
82 03.04 Pemrenue pacueTHbIX 3aJa4 Ha ONPEACIICHUE JOJIU BBIXOA
MPOAYKTA PEAKIH OT TEOPETUIECKH BO3MOKHOTO
83 04.04 CucremaTu3aius 1 0000IIeHHE 3HAHUI TI0 pa3eny
84 08.04 Konrtpoabnas pabora no reme
"Kucaopoacoaepxamue opranHudeckue coequHeHus"
Pa3znea 4. A3orconepskanue oprannyeckue coequnenus (12 4)
10.04 AMUHBIL: KJTacCU(PUKAIHSL, CTPOCHUE MOJIEKYJ, 00TIIas
85 (bopmya, n30MepHsi, HOMEHKJIAaTypa 1 (pu3nyeckue
CBOMCTBa
86 11.04 XUMHYeCcKHe CBOWCTBA alH(PaTHUECKUX AMUHOB
87 15.04 AHI/iJ'II/IHZ CTPOEHHUE aHWJIMHA, OCOOCHHOCTH XUMHUYECKUX
CBOWCTB aHWJIMHA
88 17.04 CriocoOblI TOTy4eHUS U IPUMEHEHUE aTH(PaTHICCKUX
aMHMHOB
89 18.04 AMUHOKHUCIIOTBL: HOMEHKIIATYpa U U30MeEpus,

¢dbusmveckue coiictBa. OTaeNbHBIC MPEACTABUTEIH O
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AMHWHOKHCIIOT

90

22.04

XUMHYECKHE CBOIICTBA aMHHOKHUCIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIOT. CHHTE3 U
TUJPOJIN3 TIENTUI0B

91

24.04

benku kak npupoHbIE NOJUMEPDI; CTPYKTYPhI OEJIKOB

92

25.04

XHUMHUYECKUE CBOUCTBA OEIKOB

93

29.04

A30TcoepKaIIne FeTePOIMKIMYECKUE COCTUHEHHUSL.
HyksienHOBbIE KUCIIOTBI: COCTaB, CTPOCHHUE
nbmoIoruveckas poib

94

95

96

02.05

06.05

08.05

IIpatuyeckas padora Ne 4. Pemenne
JIKCIEPUMEHTAIBbHBIX 332/1a4 10 TeMe
""A30Tcoaep:KalMe OPraHuvdecKue coequHeHus "
IIpakTuyeckas padora Ne 5. Pemienue
IKCIEPUMEHTATBbHBIX 332/1a4 10 TeMe
"PacnozHaBaHue OPraHM4YecKMX coeMHeHuin"

KonTpoabHasi padora no teme "A3orcoaepamme
opraHuveckue coeinHeHus"

Pa3nen 5. BoicokomoJieKy asipHble coequHeHus (6 1)

97

13.05

OCHOBHBIC IOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX
COC,Z[I/IHCHI/Iﬁ U MCTOAbI X CUHTC3a —IIOJIMMCpU3allud U
IIOJIMKOHACHCAUA

98
99

15.05
16.05

IInactMaccel. YTunuzauus u nepepa60TKa IJ1aCTUKa

DnacToMepbl: HaTYPaJbHBIA CUHTETUYECKNE KayUyKH.
Pesnna

100

101

102

20.05

22.05

23.05

BonoxkHa: HaTypajbHBIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lonumepsl cienuanbHOro Ha3HAYEHUs
IIpakTnyeckas padora Ne 6. Pemienne
IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe
"Pacno3HaBaHue IJIACTMACC U BOJIOKOH"

O06o011eHne U cucTeMaTu3alus U3y4eHHOro MaTeprana
1o TeMe "BbicokoMOIeKyIsIpHble coeuHeHus"

OBLIEE KOJIMYECTBO YACOB I10
INPOI'PAMME

102
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