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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamMma o XuMHu# Ha ypoBHE CpeHEro 00111ero o0pazoBaHus pa3padboTana Ha ocHOBe DeiepanbHOro 3aKOHA
01 29.12.2012 Ne 273-®3 «O06 o6pazoanuu B Poccuiickoii @enepaiuny», TpeOOBaHMA K pe3ysibTaTaM OCBOCHUS (eiepaabHOM
oOpasoBarensHOM TporpamMmbl  cpeaHero obOmiero obpaszoBanmsi(@OIl COQO), mnpencraBieHHbix B DenepaibHOM
rocyjiapctBeHHOM obpazoBaTenbHoM ctanaapte COQO, ¢ yuérom Konrenuuu npenoaBaHus yaeOHOTo mpeamera « XuMmus» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepannu, peaqusyrolMX OCHOBHBIE 0Opa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX moJokeHul «Ctpateruu pas3BuTusi BocnuTaHusi B Poccuiickoiri ®epepaunu Ha nepuon g0 2025 roma»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XVMHsI Ha YPOBHE YIUIYOJIEHHOTO U3y4YEHHUS 3aHMMAET BaXXHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO0 00pa3oBaHUs
yuamuxcs 10—11 knaccos. M3yuenue npeameTa, peannu3yeMoe B yCIoBUSIX AU (HEepeHInpPOBaHHOTO, MTPOPHIBHOIO 00yUYeHUs,
IPU3BAHO 00ECTIEUUTh 00111€00pa30BaATENbHYIO U OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTayy uX K OBICTPO MEHSIONMUMCS YCIIOBUSIM JKU3HU B COLIMYME, a TAKXKeE ISl IPOJOJKEHUsI O0yUEHHUS B OpraHu3aIusaxX
po(eCCHOHATIBHOTO 00pa30BaHMsl, B KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPUTETHBIX TUCLUHUILIUH.

B nporpamme 1no XxMuMuM HazHay€HUE MpeaMeTa «XHUMHUsD MOJydaeT MOAPOOHYH0 MHTEPHPETALUI0 B COOTBETCTBUH C
ocHoBornoararomumu nosoxeHussMu GI'OC COO o B3auM0o00OyCIOBICHHOCTH IEJIeH, COJIEPIKaHUs, PE3YJIbTaTOB O0YUCHHUS
U TpeOOBaHUN K YPOBHIO TOJATOTOBKH BBIMTYCKHUKOB. CBHAETEIHCTBOM TOMY SBISIOTCS CIEAYIOIIME BBITOJIHIEMbIC
MPOTPaMMOi 10 XUMHUH (PYHKITUU:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpPOM OOecrneyrBaeT IMOJIYyYEHUE TMPEJACTABICHUS O LeJsX,
colepkaHuM, oO0miel crparerud OOy4eHMs, BOCHUTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU NPEIMETa,
M3y4aeMOT0 B paMKax KOHKPETHOTO MpOoduIs;

e OpraHM3AIMOHHO-TUIAHUPYIOMIAsA, KOTOpas MpeayCMaTPUBACT OMPEIACICHHE: TPHHIIUIOB CTPYKTYPUPOBAHHUS U
NOCJIEIOBATEIbHOCTA W3Y4YEHHUs Yy4eOHOro marepuana, KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTEepPUCTHK;
NOAX0/0B K (DOPMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI M OLEHKH 0O0pa30BaTelIbHbIX JOCTH)KEHUU
oOy4Jaronuxcsi B paMKax UTOrOBOM aTTecTaliuu B (hOpMe €IMHOTO TOCYAapCTBEHHOTO SK3aMEHA 110 XUMHUH.

[Iporpamma a1t yriryOJI€HHOTO U3YYCHUST XUMUH:

e YCTaHaBIMBAaE€T WHBAPHMAHTHOE NPEIMETHOE COAEpKaHHME, 00s3aTeNbHOE A H3Y4YCHHsS B pPaMKaxX OTAEIbHBIX
npoduiield, mpeaycMaTpuBaeT paclpeielieHue U CTPYKTYpUPOBAHUE €ro MO KJIaccaM, OCHOBHBIM COJIep KaTelIbHbIM
JUHUSM/pa3fiesiaM Kypca;

e 1a€T MPUMEPHOE pacHpe/eieHne yueOHOro BpEMEHH, PEKOMEHTyeMOr0 I U3YYeHHSI OTACTbHBIX TEM;



e IpejiaraeT NpUMEpPHYIO MOCIIEeI0BATEIbHOCTh H3YUYEeHHs YUeOHOT0 MaTepuaia ¢ y4€ToM JIOTUKU MOCTPOEHHUS Kypca,
BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e AT METOAMYECKYIO HMHTEpPIpETalrI0 Iefied U 3aJad W3Y4YeHUs MpeAMeTa Ha YIIyOJIEHHOM YPOBHE C YYETOM
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpPEOHEro oOmEero o0pa3oBaHUsA, COJEPKATEIIbHOM XapaKTepHCTHKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOHM 00pa30BaTeIbHON MpPOTpaMMBbl CPEIHEro OO0IIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHBIX
JEUCTBUN 00yYaroIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

[lo BceM Ha3BaHHBIM MO3ULKSAM B MPOTpaMMe MO XUMHUH IPETyCMOTPEHA MPEEMCTBEHHOCTh C OOYYEHHMEM XUMHUHU Ha
YpPOBHE OCHOBHOI'O 0OmIero oOpa3oBaHus. 3a TpeAeiaMH YCTAaHOBJIECHHOW MPOTpaMMOM MO XHUMHH 0O0s3aTelIbHOU
(MHBapHaHTHOW) COCTaBJISIOLIEH CoOAepkKaHUs ydeOHOTro mpeaMera «XHUMHs» OCTaE€TCsi BO3MOXKHOCTh BbIOOpa €ro
BApUATUBHOM COCTAaBIISIONICH, KOTOpasi JTOJDKHA OMNPEACNSIThCS B COOTBETCTBUM C HAIMPABICHUEM KOHKPETHOTO MPOQUIIS
o0yueHus.

B cootBercTBUM ¢ KOHIENTYaIbHbIMU NOJ0keHUIMU OT'OC COO o0 Ha3HaUYeHUU TIPEAMETOB 0A30BOT0 U YIIyOJEHHOTO
ypoBHEN B cucreme AuQPGepeHIMPOBAHHOTO OOYYEHHsS Ha YPOBHE CpPEIHEro oOmiero oOpa3oBaHUs XUMHUS HA YPOBHE
yrayOnEHHOrO U3yUeHUsl HalpaBieH Ha Pean3alliio MPEEMCTBEHHOCTH C MOCIEAYIOLUM 3TallOM MOJTYYEHHUsS] XUMHUYECKOTO
o0pa3oBaHUs B paMKaxX M3Y4YECHHS CIIEIUATBHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX JUCIUIUIMH B By3aX W OPTaHU3AIUAX
cpenHero npodeccuoHanbHOro oopasoBanus. B 3Tol cBs3M n3ydeHue npeaMera « XUMUs OPUEHTUPOBAHO IPEUMYIIIECTBEHHO
Ha PACIIMpPEHUE U YIIIyOJICHHE TEOPETHUYECKOW M MPAKTUYECKON MOArOTOBKH OOYYAIOIMXCS, BHIOpABIIMX ONpeaeiaEHHBIN
npo@uiib 00y4eHus, B TOM YHCJIE C MEPCIEKTUBOM MOCIEAYIOEro MOJIyYeHUs] XUMUYECKOro 00pa30BaHMs B OpraHu3alusax
npodeccruonanbHOro 00pazoBanus. Hapsmay ¢ atum, B cBete TpedboBanmii ®I'OC COO k miiaHUpyeMbIM pe3yibTaTaM OCBOCHUS
benepanbHON 00pa30BaTENBbHON MPOrPaMMBbI CpPETHETO 00IeT0 00pa3oBaHMs U3yueHUe mpeamMera « XUMHsD) OPUEHTUPOBAHO
TaKkkKe Ha pElIeHHe 3aJad BOCIUTAaHUS M COLMAIBHOTO pa3BUTUS OOydarwluxcs, Ha (GOpPMHUpPOBAHHWE Y HHX
OOILIEMHTEINIEKTYaJbHbIX YMEHUH, YMEHUN pallMOHAIU3alMU y4eOHOro Tpyda U OOOOIMIEHHBIX CIIOCOOOB JESITENbHOCTH,
MMEIOITUX MEXIUCIUIUIMHAPHBINA, HAIIIPEIMETHBINA XapaKkTep.

Cocrapnsomumu  nipeamMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO W3YUYEHUS SBISIOTCS YriayOJIEHHBIE KypChl —
«Oprannueckas xumusi» U «OOmIas U HeopraHuueckas xumus». [lpu ompeneneHnn MoaxoAoB K OTOOPY U CTPYKTYPHOM
OpraHu3alliK COJIEPKAHUS ATUX KYpPCOB B IIPOrpaMMe MO XUMHUH 32 OCHOBY NpUHATHI nonoxeHus GI'OC COO o paznuuusix
0a30BOT0 U YIIIYyOJIEHHOTO YPOBHEH U3ydeHHUsI IPEMETA.



OcHoBy conepkanus KypcoB «Oprannueckast Xumusi» u «OO0I1as ¥ HeopraHudeckasi XuMHUsD» COCTaBIISIET COBOKYITHOCTh
NPEeIMETHBIX 3HAHUM M YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Yy4YE€HHUs MpeaMera. JTa CHUCTeMa 3HAaHWH MOJIydaeT
OnpeneNn€HHOEe TEOPETHUECKOEe JIOTIOJHEHHE, I03BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHANA O00BEM
dakronornueckoro marepuaia. Tak, Ha yriyOJIEHHOM YpOBHE U3YUCHHS MIPEAMETa o0ecrieueHa BO3MOKHOCTh 3HAYUTEIIBHOTO
YBEIMYCHHS 00bEMa 3HAHUN 0 XMMHUYECKUX AJIEMEHTaX M CBOMCTBAX MX COSAMHEHUN HAa OCHOBE PACIIUPEHUS U YTITyOJICHUS
NPEJCTABICHUN O CTPOSHUH BEIIECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTECKAHMSI PEAKIUid, paCCMaTPUBAEMBIX C
TOYKH 3PCHUS XUMHUYECKOW KHHETUKH M TePMOJIWHAMUKHU. M3ydeHne meproandeckoro 3akoHa u Ileproamdeckoil cCUCTEMBI
XUMUYECKUX JJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHUX TMPEACTABICHHUSIX O CTPOSCHHUH aTroMa.
XuMHudecKasi CBs3b OOBSICHACTCS ¢ TOUKH 3PCHHS SHEPTETHUCCKIX N3MEHEHUH pH € 00pa30BaHUU U pa3pyIICHUH, a TAKKE C
TOYKH 3PCHUS MEXaHU3MOB €€ oOpa3oBaHms. V3ydeHre THUMOB peakIuii JOMOTHSAETCS (POPMUPOBAHUEM TPEICTABICHUNH 00
ANEKTPOXUMHUYECKUX TPOIECcCaX W DIIEKTPOJM3E PACIJIaBOB M PACTBOPOB BellecTB. B Kypce opraHmyeckol XUMUU MpU
PACCMOTPEHUU PEAKIIMOHHOM CTIOCOOHOCTH COeTMHEHU yaensaeTcss 0co00e BHUMaHUE BOIIPOcaM 00 SIEKTPOHHBIX 3P deKTax,
0 B3aMHOM BJIUSTHUY aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIhi.

Oco0oe 3HaueHHWE WMEET TO, YTO Ha COJEepKaHWE KypCOB XMMHUHU YTIIYOJIEHHOTO YPOBHS HM3y4U€HHUs JUIS KJIacCOB
onpenenéHHoro npoduist (TJIaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep JOIMOJHEHWM K OOIel cucTeMe MpeIMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHBIC NMpeaMeThl. Tak, HampuMmep, B COJEpPKaHUHM TpeAMeTa i KJIAaCCOB XUMHUKO-
¢busngeckoro npoduist 60JbIIOe 3HAYCHUE OYIyT UMETh DJIEMEHTHI Y4eOHOro MaTepraia mo oomied xumuu. [lpu nzydenun
MpeaMETa B TAaHHOM CJTydae akIeHT OyAeT clejaH Ha OONTHOCTh METOIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TCOPUN B XUMHUHU U
B (pu3nKe: aTOMHO-MOJICKYJIIpHast Teopust (MOJICKYJISIpHAS TEOpHs B (DU3UKE), 3aKOHBI COXPAHEHHUS MAaCChl M DHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, JICKTPOIN3a, IPEICTABICHUS O CTPOSHUH BEIIECTB U JPYToe.

B T0 e Bpemsi B coziepKaHUU MpeaMETa JJIsl KIIACCOB XMMHUKO-OMOJIOTHYECKOTO Mpodust O0NBIIHIA yIeTbHBIN BeC OyaeT
UMETh OpraHuyecKkas Xumus. B 3ToM ciydae mpemocTaBlisieTCsi BO3MOKHOCTH ISl ©ojiee 00CTOSTENIEHOTO PacCMOTPEHUS
XUMHUYCCKON OpraHu3aIliy KJICTKH KaK OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJST, K IPUMEPY, TAKUE CTPYKTYPHBIC
KOMITOHEHTBI, KaK JIMIKIbI, OCJTKH, YIICBOABI, HYKICHHOBBIC KUCIIOTHI U Apyrue. [Ipyu 3TOM 3HaHHMS O COCTaBE M CBOMCTBAX
MPEACTABUTENICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIY)KaT OCHOBOW [IJIi WM3yYEHUS CYIIHOCTH TPOIECCOB
(dboToCcHUHTE3a, TBIXaHUSI, TUIIEBAPEHUS.

B murane ¢opMupoBaHHS OCHOB HAYYHOT'O MHUPOBO33pPEHUS, OCBOCHHS OOIIEHAYYHBIX METOIOB IMO3HAHWS W OIbITA
NPaKTHYECKOTO MPUMEHEHHsS] HAy4YHBIX 3HAHWW HM3y4deHHe TpeaMmeTa «XWMHs» Ha YriyOnE€HHOM YpPOBHE OCHOBAaHO Ha



MEKITPEIMETHBIX CBA3SIX C Y4eOHBIMU MPEIMETaMU, BXOASIIMMHU B COCTaB MPEAMETHBIX obnacTel «EcTecTBeHHO-Hay4HbIE
npeaMeThl», «MaremaTrka u nHpopMaTuka» U «Pycckuil sI3pIK U TUTEpaTypay.

[Tpu n3yyeHnu ydeOHOTO mpeaMeTa « XUMHsD Ha YriyOJI€HHOM ypOBHE TakKe, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO
oOmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1ayeil MePBOCTEIIEHHOW 3HAYMMOCTHU SIBIISIETCS (POPMUPOBAHUE OCHOB HAYKHU
XUMHH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUECKOW AESITENbHOCTH YeOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphl. Perienne 3Toi 3aqaun Ha yriiyOJEHHOM YPOBHE M3YUEHUS MIPEeaMETa MpearoiaraeT pealn3ainio TakKux

1eJIeH, Kak:

(opMHpOBaHUE MPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTHU SIBJIICHUU
MIPUPOBL, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BEeyIlIel poJii B 00€CTIEUEHNN YCTOMYMBOIO Pa3BUTHS
YeJI0BEUECTBA: B PEUICHUU MPOOJEM SKOJOTMYECKOM, SHEPreTUYECKOM M NHIIEBOM Oe30MacHOCTH, B pPa3BUTHHU
MEJMIIMHBI, CO3JaHMM HOBBIX MAaTEpUajoB, HOBBIX MCTOYHMKOB OSHEPIrUU, B OOECHEUYEHUH PALMUOHAIBHOTO
IPUPOJIONOIb30BaHUs, B (DOPMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJbTyphbl YEJIOBEKA, a TaKXKE HKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO M PUPOIHOM CPENE;

OCBOEHHUE CUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XMMHUUYECKON COCTABIIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpa:
(yHIaMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUM XMMHH, COBPEMEHHBIX MPEICTaBICHUN O CTPOCHHUHU BEILECTBA HA
pPa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJAMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTSAX NPOTEKAaHUs XHMHUYECKHUX PEaKIHUM, O XUMHUYECKOM PABHOBECHM, PACTBOpPaX M IHUCIEPCHBIX
cucTeMax, 00 OOIMIMX HAyYHbIX MPUHLHUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

(opMHpoBaHrEe y 00ydaroUIUXcsi 0CO3HAHHOTO OHMMAaHUs BOCTPEOOBAHHOCTA CUCTEMHBIX XUMUYECKUX 3HAHUM J1JIs1
OOBSICHEHUS KIIIOYEBBIX UAECH M MpPOOJIEeM COBPEMEHHON XMMHUH, Ui OOBSICHEHHS U NMPOTHO3UPOBAHUS SBIICHUH,
UMEIOIUX E€CTECTBEHHO-HAYYHYIO MpPHUPOAY; TPaMOTHOTO pEIIeHUs NpoOsieM, CBSI3aHHBIX C XUMHEH,
MPOTHO3UPOBAHUS, aHAIN3a MU OICHKU C TO3UIMK HKOJOTUYECKON OE30MacHOCTH TOCHEACTBUN OBITOBON U
IPOU3BOJICTBEHHON NIESITEIBHOCTH YEJIOBEKA, CBA3AHHOW C XMMHUYECKMM MPOU3BOACTBOM, HCIIOIb30BAHUEM U
nepepaboTKOM BEIIECTB;

yrayOieHne TNpeACTaBICHUH O HAay4YHBIX METOJaX IIO3HAHMs, HEOOXOAMMBIX MJii MNPHOOPETEHUs yMEHUl
OPUEHTHPOBATHCS B MHUpPE BEIIECTB M OOBSCHEHUS XUMHUYECKHX SBJICHHMH, HMEIOIIUX MECTO B MpPHUpOJE, B
IIPAKTUYECKOMN AEATEIbHOCTU U IIOBCETHEBHOU JKU3HU.



B mane peanuzanuy epBOOYEPEAHBIX BOCTUTATEIBHBIX M Pa3BUBAIOIINX (DYHKIIUN IIEITOCTHOW CUCTEMBI CPETHETO OOIIEro

o0Opa3oBaHMsI MPU U3YUEHUH TPpeAMETa « XUMUS» Ha YIIIYyOJIEHHOM YPOBHE 0COOYIO aKTYaIbHOCTh PUOOPETAIOT TAKHUE IIEITH
M 33/1a49H, KaK:

e BOCMHTAHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBIICHUW MPHUPOJIBI, YBAKCHUS K IPOIECCY TBOpPUYECTBA B 00JACTH
TEOPETHUECKNX W TPHUKIATHBIX HCCICAOBAHWN B XHMHH, (POPMHUPOBAHHUE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHHIO M TMO3HAHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHUS 00IIIEUETIOBEUECKUX [ICHHOCTEH;

e pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 00ydarommxcs,
(dbopMupOBaHKE Y HUX CO3HATEIBHOTO OTHOIIECHHS K CaMOOOPa30BaHUIO M HEMTPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO
yCHemHoN MpohecCHuOHANIBHON U OOIIECTBEHHOM €SI TEIbHOCTH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
HOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (QopMupoBaHuMe yMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIB30BAHUS, PA3BUTHE DKOJOTHYCCKOW KYJIbTYPHI,
MPHOOPETEHHUE OIMBITA OOIECTBEHHO-TIOJIE3HOMN KOJOTUIECKON ACSITETbHOCTH.

OO61iee 4ncIo 4acoB, MPEAYCMOTPEHHBIX JIJISi U3YUYEHUSI XUMUHU Ha yriayOJEHHOM YpOBHE CpPEIHEro oOIIero oopa3oBaHus,
cocraniser 104 gaca: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 34 yaca (1 yac B Heneonio).



COILEPKXAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, IPEJICTABIIEHNE O MHOTOOOpa3uy OpraHUYECKUX COEIMHEHUM.

DNEeKTPOHHOE CTPOEHHE aTOMa YIJIEpoJa: OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSA. BalleHTHbIE BO3MOMXHOCTH aTOMa
yriepoaa. XUMUYEcKash CBS3b B OPraHMYECKHX COEIMHEHUsX. Turbl THOpHIM3alliyd aTOMHBIX OpOMTajieil yriepona.
MexaHnu3mbl 00pa30BaHUSl KOBAJEHTHOM CBs3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBIN). TUIbI mepeKpbIBaHUS AaTOMHBIX
opbuTtanel, o- u n-cBsa3u. OauHapHasl, ABOWHAS W TpoiHas cB3b. CIIOCOOBI pa3pbiBa CBSA3EH B MOJIEKyJIaX OpPraHUYECKUX
BeniecTB. [TonsTre 0 cBOOOAHOM panukaie, Hykiaeopuie u aneKTpodue.

Teopus cTpoeHust OpraHnvyeckux coenuHeHui A.M. byTiepoBa u COBpEMEHHBIE MPEACTABICHUSA O CTPYKTYPE MOJIEKYI.
3HayeHNe TEOPUHU CTPOCHUS OPraHUYECKUX COeTMHEHNH. MoeKyIsipHbIe U CTPYKTYpHBIE (hopMyIibl. CTpyKTYpHBIE (OPMYJIBI
pa3IMYHBIX BUAOB: pa3BEPHYyTas, COKpallEHHas, ckeneTHas. M3omepus. Bunsl nzomepun: CTpyKTypHas, IpOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3()PEKTHI B MOJIEKYJIaX OPraHUYECKUX COETUHEHUI (MHIYKTUBHBIA U ME30MEPHBINA 3D PEKTHI).

[IpeacraBnenre o kiaccupuKauu opraHuyeckux BemiecTB. [loHsTHEe O (QyHKUMOHANBHOW rpymme. ['omoiiorus.
['omonoruueckue psiapl. CuctemMaruueckas HOMeHKIaTypa opranndeckux coenurennii (IUPAC) u TpuBHaIbHBIC Ha3BaHHS
OTJIEJIBHBIX MTPEICTABUTEIIEH.

Oco0eHHOCTH U Ki1accu(UKalMs OpraHndecKuX peakinii. OKUCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH B OpraHUYeCKON
XUMHUHU.

OKCneprUMEeHTAIbHbBIE METOJbl M3YYEeHMs BEIIECTB M WX MPEBpAlllCHHU: 03HAKOMJIEHHWE C O0Opa3liaMh OpraHUYECKUX
BEILIECTB M MaTepuajaMy Ha UX OCHOBE, ONBITHI 110 MPEBPALIEHUIO OPraHUYECKUX BEILIECTB IPU HarpeBaHuM (ILJIABJIECHUE,
oOyTirBaHUe U TOPEHHE), KOHCTPYHPOBAHHE MOJEINIEH MOJIEKYJl OPraHMUECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonorudeckuil psij anakaHoB, oOmas QopMyrna, HOMEHKJIATypa W H30MEpHUS. OJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHOB, SP°-TMOpHMAM3alMs aTOMHBIX OpOMTAlEl yriepoaa, 6-cBa3b. OU3MIECKUE
CBONCTBA AJIKAHOB.



XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKIMHU 3aMEIICHUS, U30MEPU3ALNM, ACTUAPUPOBAHUS, LUKIW3ALNAHN, TUPOIU3A,
KpekuHra, ropenus. [IpencraBienne o MEXaHU3ME PEAKLINN paUKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huknoankanel. O6mas ¢popmyia, HOMEHKIATypa U uzoMepus. OCOOEHHOCTH CTPOCHUS U XMMHUYECKUX CBOMCTB MaJbIX
(TuKIOTpOTIaH, MUKI00yTaH) ¥ OOBIYHBIX (ITMKIIONIEHTAH, IIUKJIOTEKCaH) MUKI0aTKaHoB. CIiocoObI TTOYyICHHS U IPUMCHCHHE
LAKJIOAJIKAHOB.

Ankenbl. ['oMonorudyeckuii psiji amkeHoB, oo11as Gopmyia, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIIEKYJI alKEHOB, SP’-ruOpHaM3alus aTOMHBIX opOuTanell yriaepona, 6- U n-cBsa3u. CTpyKTypHas M reoMerpudeckas (IHc-
TpaHc-) uzomepusi. Ousnueckue CBOMCTBA aJKEHOB. XMMHUECKHE CBOMCTBA: PEaKIMU MPUCOCTUHEHUS, 3aMEIICHUsS B O-
IIOJIOKEHUE NPHU JBOWHOW CBSI3H, NMONUMEpH3aluu M okucieHud. [IpaBmino MapkoBHukoBa. KauecTBeHHBIE peaknnu Ha
JBOIHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U IPUMEHEHNE aJTKEHOB.

Anxanuensl. Krnaccubukanus —ankagueHOB (CONPsKEHHBIC, HW30JUPOBAHHBIC, Kymyauposanuvie). (OCOOEHHOCTH
AIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOWCTB COMPSIKEHHBIX NHUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus
conpsiKEHHBIX TUeHOB. CIOCOOBI MOTYUYECHUS U TPUMEHEHUE aJIKaIMCHOB.

Ankunbl. ['oMonoruueckuit psig  adkuHOB, oOmas ¢dopmysia, HOMEHKJIATypa M HU30Mepus. OJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKWUHOB, SP-TUOPUAM3AIMS aTOMHBIX opOuTaneit yriepona. duznyueckue CBONCTBA
AJKUHOB. XUMHUUYECKHE CBOWCTBA: PEAKLMU IPUCOCIAWHEHHUs, NUMEPU3ALUU U TPUMEpHU3ALUHU, OKHUCIEHUs. KucnorHsie
CBOMCTBA aJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBbIE peaKkI[uu Ha TPOUHYIO CB3b. CIIOCOOBI MOTyUEHHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTrueckue yrieBoaopoAabl (apeHsl). 'omonornueckuil psa apeHoB, o0mas popMyia, HOMEHKIATypa U U30MepHsl.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHWE MOJIEKylbl OeH3oma. dusndyeckrne CBOMCTBA apeHOB. XHUMHYECKUE CBOMCTBA
OcH30J1a M €ero TOMOJIOTOB: PEaKIMU 3aMelleHuss B OCEH30JbHOM KOJBIIE W YIJIEBOJOPOIHOM paauKayie, PpeaKiuu
MPUCOEIMHEHUS, OKHCJIEHHE TOMOJIoroB OeH3ona. llpencraBieHne 00 OpHEHTHPYIOUIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MTPUMEPE AJKWIbHBIX PaIUKaIOB, KAPOOKCUIBLHON, THAPOKCHIHLHOM, aMUHO- U HUTPOTPYIINbI, aTOMOB
rajioreHoB. OCOOCHHOCTH XMMHUYECKHX CBOMCTB ctuposa. [lomumepusanus ctupona. CocoObl MOMydeHHUsS] U MPUMEHECHHE
apOMaTUYECKUX YIJIEBOJAOPOAOB.



[Ipupoansiit ra3. IlomyrHeie HedTsHbIe ra3zpl. HedTh u e€ mpoucxoxaeHune. KaMeHHBIM yroib M HPOAYKTHI €T0
nepepaboTku. CriocoObl nepepadoTku HePTH: eperoHKa, KPEKUHT (TEPMUUECKUH, KATATMTUYECKU), pUGOPMUHT, TTUPOIIH3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTU U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOECHHME TajJOr€HIPOU3BOAHBIX YIJIEBOJAOPOJOB. Peakiuu 3aMelneHus rajioreHa Ha TUApOKCOrpPYIIIY,
HUTPOTPYIIITY, IUAHOTPYIITY, aMUHOTpyny. JleicTBUE Ha TaJlOreHIPOM3BOIHBIC BOJHOTO U CIIMPTOBOTO PACTBOPA MIETOUH.
B3aumopeiicTBue AuraioreHaJkaHoOB ¢ MarHueM U IMHKOM. [IoHsiTHE 0 MeTallsIoOpraHMuecKuX coeqMHeHusIX. cronb30Banne
raJIOr€HIIPOU3BOIHBIX YIJIEBOAOPOIOB B ObITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKUX BEILLECTB.

DKCTepUMEHTATbHBIE METOBI U3YUCHHSI BEIIECTB M UX MPEBPAIICHUH: U3ydeHHE (PU3NIECKUX CBOWCTB YIIIEBOAOPOIOB
(pacTBOPUMOCTH), KaU€CTBEHHBIX PEAKIMM YTJIEBOJIOPOJOB PA3IMYHBIX KJIaccOB (0OecIBeUMBaHWE OPOMHON WM HMOJHOMN
BOJIBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aMMOJICHCTBHE aleTWICHA C aMMHUAYyHbBIM pacTBopoM okcunpa cepedpa(l)),
KauyeCTBEHHOE OOHapyKEeHUE yIiepoa U BOAOPO/ia B OPraHNYECKUX BEIIECTBAX, OJyUYEHUE STUIEHA U U3YUYEHUE €TO CBOMCTB,
o3HakomiieHue ¢ kosekuusaMu «Hed1b» u «Yromnpy», ¢ 00pa3liaMu 11acTMace, KayqykoB M PE3UHBI, MOJIETMPOBAHUE MOJIEKY
YTJIE€BOJOPOIOB U TFaJOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxkamme opranudeckue coeJMHEHUS.

[IpenensHble ogHOATOMHBIE cUpThl. CTpoeHHE MOJEKYJ (Ha MpUMepe MeTaHoJjla U 3TaHoiya). ['omonorndyeckuil psa,
oOurast popMyIia, U30MepHsi, HOMEHKJIATypa U kiaccupukauus. Guznyeckrue CBONCTBA MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB.
Bonopoausie cBsi3u MEXTy MOJIEKyJIaMy CIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIUH 3aMEIEHUS, IeTHAPATAIIH, OKACICHHUS,
B3aMMOJICHICTBHE C OPTaHWYECKUMHU U HEOPTaHWYECKUMHU KHciaoTaMu. KadecTBeHHas peakiusi Ha OJHOATOMHBIC CITUPTEHI.
JleiicTBUE ATaHOJIa U METaHOJIa HA OpraHu3M yesnoBeka. CrocoObl MOMyYeHUs U MPUMEHEHHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U n3oMepusi. OCOOEHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaroMHbie CIIUPTHI — 3TUJICHIIIMKOIb U TuUepuH. Pu3nyecKkue U XMMUYECKHUE CBOMCTBA: pPEeaKIMK 3aMEIleHus,
B3aMMOJICHICTBHE C OPTraHMYECKUMH M HEOPTaHMYECKHMMH KHCIOTaMU, Ka4eCTBEHHAs PEakIsi Ha MHOTOATOMHBIEC CIHPTHI.
[Ipencrapiienre 0 MeXaHU3ME peaKuii HyKIeo(hUIbHOTo 3amereHus. JleiicTBue Ha opranu3M desioBeka. CriocoObl MOJydeHUs
Y TIPYUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIIBI U O€H30IbHOTO Aapa. Pusnueckre cBoicTBa PeHona.
OcoOeHHoCTH XUMUYEeCKUX CBOMCTB (penona. KauectBennsle peakunu Ha penon. Tokcnunocts penona. CriocoObl MOTydeHUs
U puMeHeHue gpeHosa. OeHondopmanbaeruaHas cMoJia.



KapOoHunbHbIe COeMHEHMS — albACTUIBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIBHOM Tpynbl. ['oMoornueckue
pAABl aNBAETUIOB U KETOHOB, 0011ast popMysia, M30MepHUsl U HOMEHKIIaTypa. Pu3znueckrue CBOWCTBA aJIbJIETHJI0OB U KETOHOB.
XUMUYECKHE CBOMCTBA aJbJAECTUAOB U KETOHOB: peaklUuu npucoeauHeHus. OKHUCIeHUE albIerUI0B, KAUECTBEHHbIE PEAKIUU
Ha anpaeruapl. CriocoObl MOMyYeHUS U IPUMEHEHHUE aJIbJIETUI0B U KETOHOB.

OaHOOCHOBHBIE NIpeIeIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUSI MOJIEKYJ KapOOHOBBIX KuCHO0T. 30Mepus
U HOMeHKiatypa. dusnueckne CBOWCTBA OJHOOCHOBHBIX MPECIbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBS3M MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakuus ATepu(UKALNU, PEaKLIUU C
Y4acTHEM YTIIEBOJOPOIHOIO pagukana. OcOOEHHOCTH CBOMCTB MypaBbHHON KUCIOTHL. [IoHATHE O IPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT — CJIOXKHBIX 3pupax. MHorooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMaTUYECKUX
KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBurenyu BhICIIMX KapOOHOBBIX KUCIOT:
CTeapuHOBasi, NAJIbMHUTHUHOBAs, OJICUHOBAs, JUHONE8AA, JUHONEH08as KUCIAOTh. CrocoObl MOJIY4YEeHUs] W NPUMEHEHUE
KapOOHOBBIX KUCIOT.

Crnoxuble >¢upbl. 'omonoruueckuit psin, odmas Gopmyrna, u3omMepuss 1 HOMEHKJIaTypa. OU3NYecKue U XUMUYECKHUE
CBOWMCTBA: TUAPOJIN3 B KUCIION U LIETOYHOM CpELE.

XKupsi. Ctpoenue, GpuU3MUecKue 1 XMMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B KHCIION U IeI04HOM cpene. OcoOeHHOCTH
CBOMCTB JKHPOB, COJEPKALINX OCTATKHU HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBpbIL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBUE.

OOmiasi xapakTtepucTuka yrieBoaoB. Kmaccudmukaius yrieBogoB (MOHO-, M- W TOJUcCaxapuabl). MoOHOCaXapuIbl:
rIII0K03a, (PpyKTO3a, TajmakTo3a, pudo3a, Ae30kcupruOo3a. OuU3ndecKkue CBOMCTBA M HaxOXxAeHHE B mpupoae. DoTocuHTEs.
XUMUYECKHE CBOMCTBA TIIFOKO3BI: PEAKIIMH C YYaCTHEM CIHMPTOBBIX U albJACTUAHON TPYII, CIIUPTOBOE W MOJOYHOKHCIIOE
Opoxenue. IIpuMenenue riaroko3bl, €€ 3HaUCHUE B JKU3HENEATENBHOCTH OpraHuima. Jlucaxapuisl: caxaposa, MalbTo3a U
nakTo3a. BoccranaBnuBaromuye 1 HEBOCCTaHABIUBAIOLIME Aucaxapuibl. [ 'uaponus aqucaxapunoB. Haxoxaenue B npupojae u
npuMmeHenue. [lomucaxapuapl: Kpaxmall, TIMKOT€H W Iemoio3a. CTpoeHHe MakpOMOJIEKYd Kpaxmala, TIUKOTeHa |
1esuTio036l. Dr3nueckue CBOWCTBA KpaxMmaia M HEJUTI0N03bl. XUMHUYECKHE CBOWCTBA KpaxMmaia: THIPOJIN3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHUYECKHE CBOICTBa IIEJUTIONO3bI: THUAPONN3, MOdydeHue 3(upoB uemmono3sl. [lonstue 006
MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, all€TaTHBIN MIENK).

DKCrepuMEHTAIbHbIE METOJIbI M3YYE€HUS BEIIECTB M MX MPEBPAIlEHUN: pacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJIE,
B3aUMOJEHMCTBUE ATaHONA C HATPUEM, OKUCIEHHE HTUJIOBOIO CHUPTAa B aJbJETH] Ha PaCKaJEHHOW MEIHOM MPOBOJIOKE,



OKHMCJIEHUE ATUJIOBOrO CIUPTA AUXPOMATOM KaIvs (BO3MOXKHO UCIIOJIb30BAHKUE BUAECOMATEPHUATIOB), KAUECTBEHHbBIE PEAKIIMY HA
anpaeruabl (¢ ruapokcuaom nuammuncepeopa(l) u ruapoxcugom meau(ll)), peakuus riumuepuna ¢ ruapokcugoMm meau(ll),
XMMHUYECKHE CBOMCTBA PACTBOpPA YKCYCHOM KHCJIOTBI, B3aUMOJICHCTBHE pacTBOpa IOKO3bl ¢ rujapokcuaom wmeau(ll),
B3aMMOJICICTBHE Kpaxmalia C HOJO0M, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a1a4 o TemaMm «CrupTel u penonby, «KapOoHoBbIe
KUCTOThI. ClI0XKHBIE 2()UPBD».

A3oTcoaep:Kalye OpraHnyecKre CoeAuHEHUs.

AMUHBI — OpraHMYecKkhe Npou3BOAHbIE ammuaka. Kiaccudpukanus amMuHOB: anugaTHUYECKHME U apOMaTUYECKUE;
NEepBUYHbIE, BTOPUYHBIE U TpeTuuHble. CTpoeHue MOjeKys, obmas gopmysa, U3oMepus, HOMEHKIaTypa U (U3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA alM(aTHUYECKUX aMHHOB: OCHOBHBIE CBOWMCTBA, QJIKWJIMPOBAHUE, B3aUMOJICHCTBUE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONM anKnIIaMMOHHS.

AHWIIMH — NpPEICTAaBUTENb AMUHOB apoMaTH4ecKkoro psaa. CtpoeHue aHwIMHA. B3auMHOE BIMSHHE TPyHI aTOMOB B
MoJieKyse aHmiInHa. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHuIuHa. KauecTBeHHbIe peakiuy Ha aHWIMH. CrocoObl MOJTy4YeHus
U TipuMeHeHue anudatuyeckux aMuHoB. [loydyeHne aHmIMHA U3 HUTPOOEH301a.

Amunokuciotel. Homenknatrypa u wuszomepus. OTAenbHbIE NPEACTABUTENHM 0O-aMAHOKHUCIOT: TJIMLWH, AaJaHWH.
duznyecKkre CBONCTBA aMUHOKHCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpPHBIX OPTAaHMYECKUX COEIUHEHUH,
peakiusi IOJUKOHIEHCAuN, 00pa3oBaHue MEeNTUIHON cBsA3HU. buonoruueckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTU/OB.

benku kak nmpupoaHsie noiuMepsl. [lepBuyHas, BTOpUYHAs U TPETHUYHASI CTPYKTypa OelKOB. XMMHUYECKHE CBOWCTBA
OEJIKOB: TUJIPOJIN3, IEHATYpallKsl, KaUeCTBEHHbIC PEaKLIUU Ha OEJIKH.

DKcnepruMeHTAIbHbIE METOIbI U3YUYEHHMSI BEUIECTB U UX MPEBPALEHUI: paCTBOPEHHE OEJIKOB B BOJIE, IEHATYpallnsl OCJIKOB
NpU HAarpeBaHWM, LIBETHbIE pPEAaKIMM HAa OEJKH, pPELICHHE SKCIHEPUMEHTANbHBIX 33aJad M0 TeMaM «A30TCOolepKalue
OpraHUYeCcKUe COeTUHEHH» U «Pacno3HaBaHNe OPraHUYECKUX COEAUHEHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMS.

OCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMEp, MOJMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB
MOJIMMEPHU3ALUKN, CPEAHsS MOJEKyJsipHas Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEIMHEHHA —
MOJIMMEPHU3AIUS U MOJUKOHAEHCALUS.

[Tonumepuble  marepuansl. [lmactmaccesl  (MOAMATWIEH, MOJMOPONWIEH, NOJWBHUHWIXJIOPUA, MOJUCTUPOI,
NOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI, MOJMATHIIEHTepedTanaT). Y Tuiau3auus u nepepaboTka MiaacTHKa.



DnacToMephbl: HaTypaldbHBIA KayuyyK, CHHTETUYECKHE Kayuyyku (OyTaJueHOBBIA, XJOPOMPEHOBBIN, M3OMPEHOBBI) U
CHJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIONOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYCCKHE
(KaIpoH 1 JaBcaH).

[Tomumepsbl  crienUanbHOTO Ha3HA4YeHHS (Te(hJIOH, KEBIAp, JJICKTPOIPOBOIAIINE IOJIMMEPHI, OHOpasiiaraeMble
MTOJIUMEPHI).

DKCIepUMEHTAIBHBIE METOJIbI M3YyUCHHS BEIISCTB M MX TMPEBpAIllCHUN: O3HAKOMIICHHE ¢ oOpas3laMu IPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «Pacmno3HaBaHME IJ1IacTMACC
1 BOJIOKOHY.

PacuétHbie 3a1aun.

Haxoxaenue MoiekyIsspHor (GopMyJibl OPraHUYECKOT0 COSAMHEHUS TT0 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIHNX B €T0
COCTaB, HaXOXKJICHUE MOJIEKYJISIPHON (POpMYJIbI OPTaHMYECKOIO0 COSAUMHEHHUs 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) IMPOJYKTOB PEAKIIMM W/WIIM HCXOIAHBIX BEIIECTB, YCTAHOBJCHHUE CTPYKTYPHOM
(dhopMyJIbl OPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHUUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIyYEHUS, OMPEACIICHUE T0JIU
BBIXO0/1a MPOJYKTA PEaKIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeaIMETHBIX CBSA3EW MpPU HM3YYEHUHU OpraHuueckod xumuu B 10 Kiacce OCyIIECTBISICTCS 4epe3
HCIIOJB30BaHME KaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHSATUM, TaK W TOHSATUN, TMPUHATHIX B OTACIBHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TOHSTHUS: SIBIEHUE, HAy4YHbIH (AKT, TUNOTE3a, TEOPHUs, 3aKOH, aHaJIu3, CHUHTE3,
KJ1accuuKaiys, HaboeHIe, N3MEPEHHUE, SKCIIEPUMEHT, MOJIeIIb, MOJISIUPOBAHNE.

duznka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, (PU3NUECKUEe BEIMUMHBI, €UHULIBI U3MEPEHUs, CKOPOCTb, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, DSKocHcTeMa, Ouocdepa, MeTabOJM3M, HACJIEACTBEHHOCTb, AaBTOTPOHBIN U
reTepoTpodHBIA TUT TUTaHUSA, OpoXeHHE, (POTOCHHTE3, IbIXaHWE, OCJKH, YIJIEBONbI, JKUPBI, HYKIEHHOBHIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbie HCKOTaeMbI€, TOTUIHUBO.



TexHomorus: IMUOICBBLIC IIPOAYKTBI, OCHOBBI PAllMOHAJIbHOT O ITUTAHUS, MOKOIIIUE CPEACTBA, MATCPHAJIbI U3 UCKYCCTBCHHBIX
N CUHTCTHYCCKHNX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX A1iep. XUMUYECKUH 351eMeHT. 30Tonsl. CTpoeHHe 31EeKTPOHHBIX 000JI0YE€K AaTOMOB, KBAHTOBBIE
qrciaa. DHEPreTHYeCKHe YPOBHU U MOAYPOBHHU. ATOMHBIE opOuTanu. Kimaccudukarms XUMUYeCKHX JIeMeHTOB (S-, p-, d-, f-
aneMeHThl). PacnpeseneHue 3J€KTPOHOB IO ATOMHBIM OpPOHUTANIAM. OJEKTPOHHbIE KOH(PUIypalid aTOMOB 3IIEMEHTOB
NEPBOro—4eTBEPTOr0 IMEPUOJOB B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUM, OJJIEKTPOHHbIE KOH(MUTYpaly HOHOB.
DNeKTPOOTPULIATENBHOCT.

[Tepnonmueckuit 3akoH u [lepuoanueckas cucrema xumudeckux anemeHToB [[.M. MenneneeBa. CBsA3b NEpUOANYECKOTO
3aKkoHa u [leproanyecKo CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPHUEW CTPOEHHSI aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX BEIIECTB IO TPYIINaM U MEpUOJIaM.
3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

XuMmuyeckasi CBsA3b. Buabl XMMHUYECKOH CBSI3U: KOBaJIGHTHas, MOHHAs, MeTajuiMueckas. MexaHu3Mmbl 00pa3oBaHUs
KOBAQJICHTHOM CBSI3U: OOMEHHBIM M JIOHOPHO-aKIENTOPHBIM. DHeprus W ajiuHa cBs3u. [lodaspHOCTb, HANpaBIEHHOCTh U
HAaChIIAEMOCTh KOBAJIEHTHOM cBs13U. KpaTtHbie cBsA3u. BogopoaHas cBsA3b. MexMONIEKyIIpHbIE B3aUMOAECHCTBHSL.

BaJleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPbI MOJIEKYJ C MX I€OMETPUYECKHM
CTpPOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO IEPUOA).

[IpeacraBienre 0 KOMIUIEKCHBIX coeluHeHUsX. COCTaB KOMIUIEKCHOTO HMOHA: KOMILJIEKCOOOpa3oBaTelb, JUTAHJbI.
3HauYeHUE KOMIUIEKCHBIX coequHEeHUM. [IOHsITHE 0 KOOPIMHAIIMOHHOW XUMUH.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. THIIbI KPUCTAUIMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[lonsTe o aucnepcHbix cucrtemax. Mcrtunneie pacTtBopsl. IlpencrtaBienune o KoMIOMAHBIX pacTBopax. CrocoObl
BBIPAXKCHUs KOHILICHTPALMU PAcTBOPOB: MAacCOBas [0JIs BELIECTBA B PacTBOpE, MOJIApHAs KOHUEHTpauus. HacelllleHHbIE U
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpHcTamioruaparsl.



Knaccudukanmss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEMICCTB. TpHUBHANIbHBIE HAa3BAaHUS OTICIBHBIX MPEIACTaBUTEICH
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XuMu4ecKux peakifii B HEOPraHn4eCKon U OPraHMuecKoil XMMUU. 3aKOH COXPaHEHUsI MacChl BEILIECTB;
3aKOH COXpaHEHWs W TPEBpAICHUS JHEPTUU MPU XUMHUYCCKHX peakmusX. TermtoBbie 3(PGEKThl XUMUYECKUX PEaKIIUN.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB. [ OMOTEHHBIC M T€TEPOTCHHBIC PEAKIIHH.
Kartanu3z u katanuzaTtopsl.

OOpatumble U HeOOpaTUMble peakiuu. XuMU4eckoe paBHoBecue. KoHcTtaHTa xumuyeckoro paBHoBecus. daxkTopsl,
BIIMSIIOIIME HA TMOJIOKECHUE XUMHAYECKOTO PABHOBECHA: TEMIIEPATYpPa, NABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIINUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuueckas auccoruanus. CuiabHble U ciabbie snekTposnuthl. CreneHb auccorumanuu. Cpena BOIHBIX
pPacTBOPOB: KHUCJIOTHAs, HEWUTpasibHasl, mieno4yHas. Bomoponueiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkuciaeHus. OKUCIUTENb, U BOCCTAHOBUTENb. [lporeccsl
OKHCJICHUSI U BOCCTAHOBJICHUS. BakHelilne OKUCIUTENIM U BOCCTAaHOBUTENIU. METO/A 3JEKTPOHHOTO OajlaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.

DKCIepUMEHTAIbHBIE METO/IbI N3yUEHHSI BEIIECTB U UX MPEBPAILICHUI: pa3IoKEeHUE IEPOKCHIa BOAOPOAA B TPUCYTCTBUH
KaTajau3aTropa, MOJEIN KPUCTAUIMYECKUX PEHIETOK, MPOBEACHUE PeaKIuii HOHHOTO 0OMEHa, OIpe/ieJieHue Cpelibl paCTBOPOB
C MOMOIIBIO WHJHUKATOPOB, U3YUYEHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJOKCHHUE
XUMHUYECKOTO PABHOBECHSI.

Heoprannuyeckasi Xummusi.

[Tonoxenue HemerauioB B Ilepuommdeckoit cucteme xumudeckux snemeHToB .M. MenmeneeBa M 0COOEHHOCTH
CTpoeHUS uX aToMOB. Du3nueckue CBONCTBA HEMETAIOB. AJUIOTPONUS HEMETAIIIIOB (Ha IpUMepe KUCIIopoia, cephl, hochopa
U yTiiepoja).

Bomopon. Ilomydenme, ¢usnueckue W XUMHAYECKHE CBOKMCTBA: peEaKNWM ¢ MeTaUIaMd W HEMETaJlIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ mapuabl. TOMIMBHbBIE 3JIEMEHTHI.



["anorensl. Haxoxxenue B mpupoe, crnoco0sl MoaydeHus, Gu3nieckue U XMMHUIECKHe CBOWCTBA. ['alloreHOBOI0POIbI.
Baxneiiive kuciaopojacoiepkaime COeAMHEHUsT rajoreHoB. JlabopaTopHble M IPOMBIIUICHHBIE CIOCOOBI TMOTyYEHUs
rajioreHoB. [I[pruMeHeHne rajJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOJyYeHUs KHUCIOopoaa. PU3MYECKHe U XUMHUYECKHE
CBOMCTBAa U IPUMEHEHUE KUCTOPOaa U 030HA. OKCHJIBI M IEPOKCHUIBI.

Cepa. Haxoxxnenue B mpupoie, croco0bl MOTydeHus], PU3ndeckiue U XumMuieckue cBoiictBa. CepoBoAopo, CyabGuIbL.
Oxkcup cepwi(1V), okcun cepwi(VI). Cepuucras U cepHas KUCIOTHI U UX coiar. OCOOCHHOCTH CBOMCTB CEPHOM KHCJIOTHI.
IIpumeHeHue cepsl U €€ COETMHEHNN.

A3zot. HaxoxneHnue B mpupo/ie, CriocoObl MoTy4YeHus1, (pu3ndeckrue 1 XUMUYECKUe CBOMCTBA. AMMUAK, HUTpUIbI. OKCHIbI
azoTa. A30THCTas M a30THAs KUCJIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHL. IIprMeHeHHe a3oTa W €ro
COEIMHEHUH. A30THBIE y100pEHUsI.

®docdop. Haxoxaenue B npupojie, CocoObl moydeHus, Gu3nueckue u XxuMmudeckue cBorcra. @ochuab u GpochuH.
Oxcunbl hocdopa, hochopnas kuciora u e€ conu. [Ipumenenue docdopa u ero coenureruii. ochopHbie ynoOpeHuUs.

VYriepoa, HaxoxaeHUEe B mpupone. AmioTpornHble Moaupukanuu. dOuznyeckue U XUMHYECKHE CBOMCTBA MPOCTHIX
BeIIeCTB, 0Opa3oBaHHbIX yriepoaoMm. Oxcupa yraepona(ll), oxcun yrnepona(lV), yronapHas kuciota U €€ COJIH.
AKTUBUPOBaHHBIA yroyb, ancopOius. dysiepensl, rpadeH, yriaepojHble HAaHOTPYOku. [IpuMeHeHne MpOoCThIX BEIIECTB,
00pa30BaHHbBIX YTIEPOAOM, U €T0 COCTUHEHUH.

Kpemuuii. HaxoxaeHue B mpupoje, crocoObl moydeHus, pusnudeckre U xumudeckue cBoictBa. Oxcun kpemuus(1V),
KpEMHHEBasi KUCIIOTa, CUIIMKATHI. [[puMeHeHre kpeMHus U ero coenuHeHuid. CTekno, ero nojiydeHue, BUIbl CTEKJIA.

[Tonoxenue meramioB B Ilepuoguueckoil cucteMe XMMHUYECKHUX 3JIE€MEHTOB. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX
00oJiouek aTroMoB MeTayioB. O0ue gusnueckue cBoiicTBa MeTamioB. [IpumeHenne MeTaioB B ObITY M TexHHUKE. CIIaBbl
METaJlIOB.

DNEeKTPOXUMHUECKUI psll HanpsoKeHUd MeramwioB. OOmue cnocoObl MOMYYeHUS METAJIOB: THUIPOMETAILIYPIHs,
MUPOMETAILTYPrus, dNeKTpomeTatyprus. [Tonstue o koppo3uu metaiioB. CriocoObl 3alUTHI OT KOPPO3HUHU.

Obmas xapaktepuctuka MetawioB |A-rpynmel [lepuoanyueckoil cucTeMbl XUMHUECKUX 3yeMeHToB. HaTpuit n kanuii:
noJiyueHue, PU3nYecKue 1 XMMHUIECKHE CBONCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX COSAMHEHU.



Ob6mas xapakrepuctuka metaiio | |A-rpynmsi [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB. Maruuii 1 Kaabluii:
noJiyueHue, (PU3NUeCKre U XMMUYECKUE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEHIECTB U UX coearHEeHHM. JKECTKOCTh BOJBI U
CIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUi: ony4yeHue, PU3nUecKrue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOTO BEIIECTBA M €r0 COCAMHEHUI.
AMoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA AIFOMUHUSA, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

Ob1as xapakTepucTUKa MeTamuioB mo6ouHsix noarpymni (b-rpynm) [leproaudeckoit cucTeMbl XUMHUUYECKUX 3JIEMEHTOB.

duznueckre U XUMUYECKHE CBOMCTBAa xpoma M ero coenuuHenuid. Oxcuasl u ruapokcunsl xpoma(ll), xpoma(lll) u
xpoMma(VI). XpomaTsl U JUXpoOMaThl, UX OKUCIUTENIbHBIE CBOMCTBA. [lonyueHue u mpuMeHeHrne Xxpoma.

dusnyeckue W XUMUYECKHE CBOWCTBA MapraHila W €ro coeauHeHuil. Baxneimmue coemuHenus wmapranma(ll),
mapranua(lV), mapranna(VI1) u mapranna(VII). [lepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOWCTRBA.

dusnueckre 1 XMMUYECKHE CBOMCTRA XKeJie3a U ero coequHeHnid. OKcuabl, TuApokcu bl U coiu sxeresa(ll) u xenesa(lll).
[TonydeHne U IPUMEHEHHE JKeJIe3a U €ro CILIABOB.

DOU3NYECKNe U XUMUYECKHUE CBOMCTBA MEAU U €€ coeuHeHUN. [lonydenne u npuMeHeHrne MeIU U €€ COCTMHECHUN.

[uuk: momydyeHue, pU3HUECKHME UM XUMHUYECKHME CBOWCTBa. AM(pOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUIA LIMHKA,
IMAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne NuHKa 1 ero COeAMHEHU M.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUECHUS BEIIECTB U UX MPEBPAILCHUN: U3yueHre 00pa3IloB HEMETAIIOB, TOPEHHUE CEPHI,
docdopa, xenesa, MarHus B KHUCIOPOJE, M3yUYECHUE KOJUICKIIMU «MeTalibl U CIIaBb», B3aUMOJCHCTBUE WICIOYHBIX U
HIEJI0YHO3EMENBHBIX METAIJIOB C BOJAOU (BO3MOXKHO HMCIIOJIb30BaHUE BUAEOMATEPUAJIOB), B3aUMOJICHCTBUE LIMHKA U JKEJe3a C
pacTBOpaMM KHUCIOT M WIEJNOYel, KaYeCTBEHHbIE PEaKlMW Ha HEOPraHUYEeCKHUE aHWOHBI, KAaTUOH BOJOPOJA W KATHOHBI
METaJUIOB, B3aMMOJEHCTBHE THUJPOKCUIOB ANIOMHHHUS M IIMHKAa C pAacTBOpaMHM KHCIOT U IIEJoYel, pelieHue
AKCIIEPUMEHTAILHBIX 3324 1o TeMaMm «I anmorenb», «Cepa u e€ coenuHeHHs», «A30T 1 hochop U UX COeTUHECHUSD, «MeTaubl
TJIABHBIX TOJATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMUA 4 KU3Hb.

Ponp xumMum B oOecne4eHHM YCTOMYMBOrO pa3BUTHUs 4YesnoBeuecTBa. lloHsTHE O HaydHbIX METOAaX MO3HAHUS U
METOJI0JIOTUM HAYYHOTO HccieaoBaHusi. HayuHble NpUHIMIBI OpraHyu3alud XUMUYECKOTO MpOUu3BOACTBA. [IpoMbliieHHbIE
CHOCOOBI TOMYYEHHUS BaXXHEMIIMX BEIIeCTB (HAa NpUMEpe MPOU3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI, METaHOJa).
[IpoMblnieHHbIE CHOCOOBI TOMYYEHUS METAJIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHHE OKPYXKAloIlel cpeabl U ero
nocienctBus. Poibs XxuMun B 00ecrie4eH SHEPreTUYECKON 0€30MacHOCTH.



Xumus U 310pOBBE YENIOBEKa. JIekapcTBeHHBIE cpeacTBa. IIpaBuiia ucnonp30BaHus JEKapCTBEHHBIX Npenaparos. Posb
XUMHUHU B pPa3BUTUU MEIULIUHBI.

XVMMSI IUIIK: OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIEe 00aBKU. Polib XMMUU B 00€cTieueHrnr MUIIEBOI 0€30MacHOCTH.

KocMmernueckne u mapdromepusie cpeactBa. beiToBas xumus. IlpaBuna 6e30macHOTO HCMIOIB30BaHUS TMpENapaToB
OBITOBOI XMMHH B TIOBCETHCBHOM YKU3HH.

XuUMHS B CTPOUTEIHCTBE: BAXKHEUIITNE CTPOUTEIBLHBIC MaTeprabl (IIEMEHT, OETOH).

XuMHUsI B CEJIbCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMEHHbIE KOHCTPYKLIIMOHHBIE MATEpHallbl, KpPAacKu, CTEKIO, KepaMuka. Marepuanbsl [ SJIEKTPOHUKH.
Hanorexnonoruu.

Pacuérnbie 3anaum.

Pacuérel: Macchl BelecTBa Win 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce€ WJIM 00BEMY OJIHOTO U3
YyYaCTBYIOIIUX B PEAKIMMU BEUIECTB, MAacChl (00bEMA, KOJIMUYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CIM OJHO M3 BEIICCTB
MMeeT MPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOYKTA PEAKIIMU, €CITH OJJHO U3 BEIIECTB JaHO B BUE PacTBOpPA C
ONpPEAECTEHHON MACCOBOM J10JIEW PACTBOPEHHOIO BEMIECTBA, MACCOBOM J0JIM U MOJISIPHOM KOHILIEHTPAILUK BEIIECTBA B PACTBOPE,
JIOJIA BBIXOZA IPOIYKTA PEAKLINUH OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MexnpenIMeTHBIX CBS3€H MpU U3ydyeHUH OOIIeH M HeopraHudecko xumuu B 11 Kitacce ocyiiecTBiseTcs
Yyepe3 MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUW, TaK W TMOHATUM, NPUHATHIX B OTACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHUS: SBJIICHHE, HAy4HbIM (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHallu3, CHUHTE3,
KJaccuukanys, nepuoInIHOCTh, HAOIIOCHUE, H3MEPEHUE, DKCIIEPUMEHT, MO/IENb, MOJICITUPOBAHNE.

@dusuka: Marepusi, MUKPOMHUDP, MAKpOMHP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HU30TOIbI, PaJIUOAKTUBHOCT,
MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA, UACAIbHBIN a3, ((pUu3ndeckue
BEJIMYMHBI, €AUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPTUS, MacCa.

buonorus: kieTka, opranusm, 3KocucTema, ornocdepa, MeTaboJIm3M, MaKpO- 1 MUKPOJIEMEHTHI, OCJIKH, YKUPHI, YTICBOIHI,
HYKJICMHOBBIE KUCIIOTHI, PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEMIECTB M TIOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIC TTOPOIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.



TexHomorus: XumMuueckas IMPOMBIIIJIICHHOCTL, MCTAJUIYPrus, CTPOUTCIIBHBIC MaTCpHallbl, CEIBLCKOXO03SMCTBEHHOE
IMPOU3BOACTBO, IIHIICBAA IIPOMBINIJICHHOCTD, q)apMaHCBTI/I‘{CCKaSI IMPOMBIINIJIICHHOCTL, IIPOU3BOACTBO KOCMCTHYCCKUX
IMpCIIapaToB, MPOU3BOACTBO KOHCTPYKINOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA ITPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMEBI T1I0 XMMHWW HA VIJIYBJIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

B cootBeTcTBHM € CHCTEMHO-AESATEIBHOCTHBIM MTOAXO0J0M B CTPYKTYPE JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPEAMETA
«Xumus» Ha YPOBHE CpPEIHETO 00Iero oOpa30BaHMS BBIICIICHBI CICAYIOMIUE COCTABIIIONINE: OCO3HAHUE OOYYAIOIIUMUCS
POCCUNCKON IPaXXKAAHCKOW UAEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTA U CAMOOIIPEACIICHUIO; HATMYUE
MOTHBAIUU K 00YYEHHUI0; TOTOBHOCTD M CIIOCOOHOCTH O0YJAIOIIUXCS PYKOBOJACTBOBATHCS MPUHATHIMU B OOIIICCTBE ITPaBUJIaMU
U HOpMaMHU TIOBEJEHHUS; HAJIMYHUE IPABOCO3HAHUS, IKOJIOTHYECKOM KYJBTYPhI; CIOCOOHOCTh CTaBHTh IIEIM U CTPOHTH
’KM3HCHHBIC TJIaHBI.

JIngyHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPa)KaroT CHOPMUPOBAHHOCTH OMBITA MO3HABATEIBLHOW M
MPaKTUYECKOM JeATeIbHOCTH 00YUYarOIIUXCs B MPOIECCE pean3alui 00pa3oBaTeIbHON IeITeIbHOCTH.

JIngHOCTHBIE PEe3yJabTAaThl OCBOCHHUS IpeaMeTa «XUMHUS» OTPaKarT CPOPMHUPOBAHHOCTH OIBITa ITO3HABATEIBLHON H
MPAKTUYECKON JeATeTbHOCTA 00YUYaroIIUXCs B MPOIECCE peanu3auu 00pa3oBaTeIbHON JeITeIbHOCTU, B TOM YMCIIC B YACTHU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHMsI OOYYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBAXKEHUSI K 3aKOHY U TIPaBOIOPSIIKY;

MIPEJICTABJIEHHS O COLMAIbHBIX HOPMAX M MPABUJIAX MEKIIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JCATEIBHOCTH TPH CO3JaHUU Y4YEOHBIX IPOCKTOB, PEIICHUU YYEOHBIX H
MO3HABATEIbHBIX 3a7a4, BHITIOJTHEHUU XUMHUYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh ¥ TPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX MIPU aHAJIM3E Pa3JIMYHbIX BUIOB
y4eOHOM JeSATEIHHOCTH;

2) IaTPMOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOTI'0 OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHON XUMHUH;

YB@XEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO MPUIIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO
JTAaHHBIE HAYKH €CTh PE3YJIbTaT JJIUTEIbHBIX HAOIIOEHUN, KPOIIOTIUBBIX IKCIIEPUMEHTATBHBIX TTOMCKOB, IOCTOSSHHOTO TPy Aa
YYEHBIX U NIPAKTUKOB;

WHTEpeca 1 MO3HABATEIHLHBIX MOTUBOB B TIOJyUYE€HUH M MTOCIIEAYIONEM aHAIN3€ MH(POPMAITUN O TIEPEIOBBIX TOCTHKEHUSIX
COBPEMEHHOW OTEYECTBEHHON XUMUH;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHNS,

CITIOCOOHOCTH OIIEHHUBATh CHUTYAIlMH, CBS3aHHBIC ¢ XMMHUYECKUMH SBJICHUSMH, U MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJICHUE U MTOCTYIKH CBOMX TOBAPUIIEH C MO3UIIMIT HPABCTBEHHBIX U MPABOBBIX HOPM U
C y4€TOM OCO3HAHUS TTOCEACTBUM IMOCTYIKOB,;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MMOHMMAaHUSI IIEHHOCTEW 3J0pOBOr0 M 0OE€30MacHOro olpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (PM3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOJIr0AeHUS TTpaBUJI 0€30MacHOTO OOpaIeHUs C BEIIECTBAaMU B ObITY, TOBCEIHEBHOM KU3HU, B TPYA0BOU JAEATEIbHOCTH;

MOHUMAaHHMS IICHHOCTH ITPaBUJI MHANBUYIBHOTO U KOJUIEKTHUBHOTO 0€30ITaCHOTO IMOBEICHUS B CUTYAIUX, YTPOKAFOITIX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HAHMUSI TIOCJIC/ICTBUI U HEMIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOT0JIsl, HAPKOTHUKOB, KypEeHHUSI);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHONH KOMIIETGHTHOCTH B Yy4e€OHO-HCCIICIOBATEIIbCKON JICSITEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM,
TBOPUYECKOW U APYTUX BUAAX JICATECIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YacTHE B PEIICHUU MPAKTUUYECKUX 3a7ay COLMAIBHON HAMpaBJICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY U3YUEHUIO TPOodeccrii pa3IiuyHOTO POJia, B TOM YKCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX
3HAHUU 10 XUMUH;

YBaKEHUS K TPYAY, JIOJISIM TPYJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHUIAYAIBHOW TpaeKTOpuu 00pa3zoBaHus, Oyayiei mpodeccuu U peann3ainu
COOCTBEHHBIX KM3HECHHBIX IJIAHOB C YUYETOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 1€JIECO00PA3HOTO OTHOIICHUS K MPUPOIE KaK HCTOYHUKY CYIIIECTBOBAHUS KU3HU HA 3EeMIIE;

MOHUMAaHHS TJI00AJIbHOTO XapaKTepa IKOJOTHUYECKUX IMPOoOJieM, BIUSHHUS SKOHOMHYECKHX IPOIIECCOB HAa COCTOSHUE
IIPUPOJTHON Y COLUAIIBHON CPEbI;



OCO3HAaHMS HEOOXOJWMOCTH HCIIOJb30BAaHUS JOCTMDKECHUHW XHMHUU JUIi PEIICHUS BOIMPOCOB PaIllMOHAIBHOIO
PUPOAOTIOIH30BAHHUS;

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BPEJ OKPYXKAIOUIEH NPUPOJHON Cpeae, YMEHHs MPOTHO3UPOBATH
HEOJIaronpusiTHbIC SKOJIOTHYECKHUE TOCIIEICTBUS MTPEAITPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATH UX;

HAJIMYMS PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYPBI, OMNbITA JIESITEIBHOCTH 3KOJIOTHYECKOU
HaIMpaBJIECHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS HMMH B I103HABATEJIbHOM, KOMMYHMKATMBHOM W COLIMAJIBLHOW IIPAKTHKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITH UIC0JI0THH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOIIECTBEHHON NMPAKTUKU;

MMOHUMAaHUS CIIEHU(PUKN XUMHUH KaK HAyKH, 0CO3HaHUs €€ pojii B GOPMUPOBAHUU PALIMOHATIEHOTO HAYYHOTO MBIIIUICHMUS,
CO3JIaHUH 1IEJIOCTHOTO MPEJICTABICHHS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE IIPUPOJIBI M YeJIOBEKa, B TO3HAHUM MTPUPOTHBIX
3aKOHOMEPHOCTEH 1 PEIIeHUH MPOOJIeM COXpaHSHUs PUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTU B 0COO0OM 3HAUMMOCTH XUMHUH JIJI1 COBPEMEHHOM IUBUIIN3AIMU: B €€ TYMaHUCTUYECKOU HAMPABICHHOCTH
Y BOXKHOU POJIM B CO3/JaHUU HOBOM 0a3bl MaTEpHATBHOUN KYJIBTYPHI, B PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOMUUBOTO PA3BUTHS
YeJI0BEUYECTBA — CBIPbEBOM, PHEPTETUUECCKOM, MUIIIEBOM 1 SKOJIOTHIECKON 0€30ITaCHOCTH, B Pa3BUTHUH MEAUITMHBI, 00eCTICUCHUN
YCJIOBHUM YCHENTHOTO TPY/Ia M KOJIOTHYECKH KOM(POPTHOM KU3HU KAXKJIOT0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHMMAHUSA CYIIHOCTH METOJOB IIO3HAHUS, MCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJydaeMble 3HAHUS JJIs aHaIM3a U OOBSICHEHUS SIBICHUNU OKPYXKAIOIIEro MHUpa U
MPOUCXOJAIINX B HEM U3MEHEHUN, YMEHUs JeaTh 000CHOBAHHbBIC 3aKIIOUEHUSI HA OCHOBE HAYyUHBIX (PAKTOB U UMEIOITUXCS
JAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEILHO HCIIOJIb30BaTh XUMHUYCCKUE 3HAHUS JJIS PelIeHHUsS MpOoOJeM B pEalIbHBIX KHU3HEHHBIX
CUTYaLUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHUIO U CaMOOOPA30BaHMIO, K aKTUBHOMY IOJYYEHHUIO HOBBIX
3HAHUU 110 XMMHUH B COOTBETCTBUU C KU3HECHHBIMU ITOTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B Pa3IMUHbIX cepax mpodecCHoHaTbHOM NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI



MetanpeameTHble pe3yIbTaThl OCBOSHUS POTPaMMBbI IO XMMHUH Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUsl BKIOYAIOT:

3HaYUMBIE J1J11 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEKIUCIUIIMHAPHBIE (MEXIPEIMETHBIE) 00IICHAYYHbIE
HOHATHSA, OTPaXKAIOUIME IEJIOCTHOCTh HAyYHOM KapTHHBI Mupa U cheuu(puKy METO/IOB I103HAHUS, HUCIOJb3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, HEPIHs, SIBICHUE, MPOIECC, CUCTeMa, Hay4YHBIA (DaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIeJ0BaHUE, HAOIIOEHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTue);

yHUBEpCaJbHbIE Yy4eOHBbIE JEWCTBUS (IIO3HABATEIbHBIC, KOMMYHHMKATHUBHBIC, PETYJATHUBHBIE), OOECIEUMBAIOIINE
(dopMupoBaHue PyHKIMOHAIBHON IPaMOTHOCTH M COLIUAIBHON KOMIIETEHIIMU 00yYaroInXcs;

CIOCOOHOCTh 0OYYarOLIMXCSl HCIOJIb30BATh OCBOCHHBIE MEXIUCLUMUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS H
YHUBEpCalIbHbIE yUeOHbIE IEHCTBUS B TO3HABATEILHON U COLMAILHON MPAKTHKE.

MeranpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE  YHHBEPCAJIBHBIMU  YYEOHBIMH  I103HABaTEIbHBIMH,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JECUCTBUAMM.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTyaJM3UPOBATh MPOOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeNu MACSITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JOCTIKEHHUS, COOTHOCHUTH PE3YJIbTaThl
NeSITEILHOCTH C TIOCTABIICHHBIMHU IIEIISIMH;

HCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUUECKOTO MBIILICHUS: BBIICIATh XapaKTepHbIC MPU3HAKU MOHITUN U
YCTaHaBJIMBATh UX B3aHMOCBS3b, HCII0JIH30BAaTh COOTBETCTBYIOIINE IMOHATHS ISl OOBICHCHUS OTACIBHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIACCH(PUKAITUN BEIIECTB M XMMUUYSCKUX PEaKITUIL;

yCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTh JIOTUUECKHE PACCYXKICHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh B TPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XMMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, MPEOOpPa3OBHIBATH
MOJICIIbHBIE MTPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJI) 2JIEMEHTA, XUMUUYECKas hopMyIia, ypaBHEHHE XUMUYECKON peaKkIuu
— IIpH pelieHuH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/1a4, TPUMEHSITh Ha3BaHHBIC MOJIEIbHBIE MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB M XUMHUYECKUX PEAKIIUH.

2) 6a3oBble HcCIeA0BaTEILCKIE AeiiCTBUS:

BJIaJIETh OCHOBAMU METOJI0OB HAYYHOT0 NTO3HAHMS BEILIECTB U XUMUYECKUX PEaAKIUN;



(opMynIMpoBaTh LENIN U 3a/1a4d UCCIIEN0BAHUS, UCIIONb30BaTh IOCTABJIEHHBIE U CAMOCTOATEIBHO CPOPMYIUPOBAHHBIE
BONPOCHl B KAaueCTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI U1 (POPMHUPOBAHMSI THIOTE3bI 10 IMPOBEPKE IMPaBUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJIQJIETh HABBIKAMU CAMOCTOSATEIBHOTO INIAHUPOBAHUS U MPOBEACHUS YUEHUUECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATH
yMeHHs HaOII0JaTh 32 XOJ0M MpOIlecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3yibTar, (popMyaupoBaTh 0000IIEHUS U
BBIBOJIbIl OTHOCUTEJIBHO JOCTOBEPHOCTU PE3YJIbTAaTOB HCCJIENOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJEIAHHOM
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKON HMCCIENOBATENbCKOM M MPOEKTHOM JIE€ATENbHOCTH, MPOSBIATH CHOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a7a4, MPUMEHEHHUIO pa3IMYHBbIX METO/OB
MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMUHbIX HCTOUHUKAX HH(POpMaALUU (HAyYHO-TIOMYJIsIpHAs TUTEPaTypa XUMHUUECKOIO COJIEP KAHUS,
CIpaBOYHbIE MocoOus, pecypchl MHTepHETa), aHAIM3UPOBATh MH(OPMAIMIO PA3TMYHBIX BUIOB U (HOPM MpPEACTABICHHUS,
KPUTHUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIE METOJIBI MIPH MOUCKE M 0TOOpe MHMOpMAaIU, HEOOXOAUMON IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M Pa3IMYHBIX IOUCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy MpeAcTaBieHUs HHpopMauuu (Cxembl, Trpaduku, AuarpaMMmel,
TaOJIMILIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeAcTBa MpuU paboTe ¢ XUMHYECKON HHpOpManuend: NpPUMEHSTh
MeXIpeaMeTHbIE ((PU3HUecKrue U MaTeMaTUUYeCKue) 3HAKK U CUMBOJIbI, POpMYJibl, a00peBUATypbl, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJ/IMYCCKHUEC CPCACTBA HAI'TIAAHOCTH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe eiCTBUS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX IAEMOIl TEMBbI B X0/1€ IUAJIOTa U/ WM JUCKYCCUH, BHICKA3bIBATh UCH,
(bopMyIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHLHO BBITOTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYIIATh C IPE3EHTALUEN PE3YyIbTAaTOB II03HABATEIBHOM JAEATEIbHOCTH, II0JYYEHHBIX CAMOCTOSATEIBHO WIA COBMECTHO
CO CBEPCTHUKAMH IPHU BBINOJIHEHUH XUMHUYECKOIO 3KCIIEPUMEHTA, MPAKTHYECKOW padOThl MO HCCIEIOBAHHIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alud Y4eOHOTO MpoeKTa, W (HOPMYIHpPOBATH BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX
MCCIIEJIOBAaHUN ITyTEM COTJIaCOBAHUS MO3ULMI B X0/1€ 00CYKI€HUSI 1 0OMEHA MHEHUSIMU.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBPlSIZ

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOK ITO3HABATEIIBHYIO JIEATEIBHOCTD, ONPENENss € el U 3a1auH,
KOHTPOJIMPOBATh U [0 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATh IPEJIaracMblii aITOPUTM JAEUCTBUN NP BBHIIOJIHEHUH YUE€OHBIX
Y UCCJIEI0BATENbCKUX 3a/1a4, BBIOMpaTh HanOosee 3PPeKTUBHBIN CIOCOO UX PEIICHUS C YUYETOM MOJYyUYEHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBJIATH CAMOKOHTPOJIb AEATEIIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ysbTaThl OCBOCHMS MPOTrpaMMbl IO XUMHUHM Ha yriyOJI€HHOM ypOBHE Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl BKIIOYAIOT crienuuueckue A yueOHOro npeaMera « XUMHsh HaydyHbIe 3HAHHsI, YMEHHS U CIIOCOOBI IEHCTBUI
M0 OCBOCHMIO, MHTEPHPETALUU M NPEeoOpa30BAaHUIO 3HAHUN, BHUJBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUI B Pa3JIMYHBIX YU€OHBIX CUTYAILMX, & TAKKE B PEaIbHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C XUMUEH.
B nporpamme 1o XuMun peaMeETHbIE PE3YIIbTAThI IPEACTABICHBI 110 TOAAaM U3yUYEHHUS.

10 KJTACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHndeckast XUMHsD> OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAUCHUU OPTraHMYECKONW XMMHU B CHUCTEME €CTECTBEHHBIX HAyK U €€
pOJIN B 00ECTIEUeHUH YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA B PELICHUH MPOOIEM IKOJIOTUYECKOM, IHEPTETUIECKOM 1 TUIIIEBOI
0€30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHUM HOBBIX MAaTE€PUAIOB, HOBBIX HCTOYHHKOB OJHEPrUU, B 0OECIEUEHUU



palMOHANIBHOTO MPUPOAOIIONB30BAHUSA, B (OPMHUPOBAHUM MHPOBO33PEHHUS U OOIEH KyJbTypbl 4YEJOBEKa, a TaKxke
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS! K CBOEMY 3/I0POBbIO M TIPUPOJIHOM CPEJIE;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIArAIOIIUE TOHITHS — XUMUUYECKHUI 2JIEMEHT,
aTOM, SJIPO M 3JICKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHBIC OpOMTAIM, OCHOBHOEC M BO30YKIEHHOE COCTOSIHHS aTOMa,
ruOpuau3anmsi aTOMHBIX OpOWTanel, WOH, MOJICKYJia, BAJICHTHOCTh, JJEKTPOOTPHUIATEIBHOCTh, CTCICHb OKHCIICHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YriIepoJHbI cKeneT, (yHKIMOHAJIbHAs TpyMa, pagukal,
CTPYKTYpHbIE (GopMyibl (pa3BEPHYThIE, COKpalll€HHbIE, CKEJIETHBIE), H30MEpHUs CTPYKTypHass W MPOCTPAHCTBEHHAs
(reomeTpuueckas, ONTHYECKAsI), U30MEPHI, TOMOJIOTUYECKUHN PsiJi, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPO- U a30TCOICpIKaIe
OpraHUYeCKUEe COCAUHEHUsI, MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COSTMHEHMUS; TEOPUH, 3aKOHBI
(mepuonnueckuii 3axoH [1. 1. MenneneeBa, Teopusi CTpoeHUs opranndeckux BeniectB A. M. byTiepoBa, 3aK0OH COXpaHEHUs
MAacCChl BEIIIECTB, 3aKOH COXpAaHEHUS ¥ TPEBPAILICHUS YHEPTUU IPU XUMHUUECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI
A3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKHUX
SIBJICHUM; IPEJICTABJICHUSI O MEXaHNW3MaX XUMUYECKUX PEAKIUNA, TEPMOJUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPYyNIl aTOMOB B MOJIEKYyJiaX (MHAYKTUBHBIA M ME30MEpHBIN 3P EKTHI,
opueHTaHThl | u |l poma); dhakTosorndeckre CBEACHUS O CBOMCTBAX, COCTAaBe, MOJYYCHUH M 0€30MaCHOM HCIIOJIh30BAHUHU
BOKHEUINIUX OPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON MEATETLHOCTH YEJIOBEKAa, OOIIMX HAYYHBIX MPUHIIUIAX
XUMHUYECKOTO TIPOM3BOJICTBA (HA TPUMEPE MPOU3BOJICTBA METAHOA, TTepepadboTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKKA TMOHATHM, YCTaHaBIMBAaTh WX B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIONINE TTOHSATHS PU ONUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUM;

c(hOpMHUPOBAHHOCTH YMECHHUIA:

MCIIOJb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIs1 COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX
U CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEIIECTB;

COCTaBJIATh YPABHECHUSI XUMUUECKUX PEAKITUN U PACKPBIBATh UX CYIITHOCTh: OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajlaHCca 3TUX peaKIui, peakiiii HOHHOTO 0OMeHa MyTEM COCTaBJICHUS UX MOTHBIX
Y COKPAILEHHBIX NOHHBIX YPaBHECHMUIA;

M3TOTaBJIMBATh MOJEIIA MOJIEKYJ OPraHMYE€CKUX BEHIECTB JJISI WUIIOCTPALUM UX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABIIMBATh MPUHAIECKHOCTh U3YUEHHBIX OPraHWYECKUX BEILECTB MO MX COCTaBY U
CTPOCHHMIO K OIPEACIEHHOMY KIIACCy/TpyIIie COSTMHEHUH, 1aBaTh UM Ha3BaHUS 110 cucteMatuieckoid HomeHkiatype (IUPAC)



U MPUBOJUTH TPUBUATIbHBIE HA3BaHUS JIsl OT/ACJIbHBIX MPEACTaBUTENECH OpraHuYeCKUX BEIIEeCTB (ITUJIEH, alleTUJIEH, TOJIYOII,
TJIMLEPUH, JTHICHIJIMKOIb, (eHod, (opmanbaeruj, ameTaabJIeruj, aleToH, MypaBbHUHAs KHCIIOTA, YKCYCHas KHCIJOTa,
CTeapuHOBasi, OJEMHOBAs, MAIbBMUTHHOBAS KUCJIOTHI, TJUIMH, aJlaHUH, MallbT03a, ()PYKTO3a, aHUIIUH, JUBUHUI, WU30IPEH,
XJIOPONPEH, CTUPOI U APYTHUE);

c(hOpPMHUPOBAHHOCTH YMEHHUSI OMPECIIATH BUA XUMHUECKOH CBSI3U B OPTaHUYECKUX COSAMHEHUAX (KOBAaJICHTHAS U MIOHHAs
CBSI3b, G- U TT-CBSI3b, BOJIOPOHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUSI IPUMEHSThH MOJIOKEHUSI TEOPUHU CTPOEHUs opraHnueckux BemectBs A. M. bytieposa s
0OBSCHEHHSI 3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(hOPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKHE M XUMHUYECKHE CBOICTBA THUITMYHBIX
IIPEACTABUTENEN PA3TUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJIKAHOB, HHUKJIOAIKAHOB, AJKEHOB, AJIKAJIHECHOB, AJIKWHOB,
apoOMaTHYECKUX YIJIEBOJAOPOIOB, CIIUPTOB, aJIbJAETUI0OB, KETOHOB, KAPOOHOBBIX KHCIIOT, IPOCTHIX U CIOXKHBIX 3()HUPOB, JKUPOB,
HUTPOCOEIUHEHU W aMHWHOB, aMHUHOKHUCIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUAOB), WUJUIFOCTPUPOBATH
TEHETUYECKYIO CBA3b MEXAY HUMHU YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIIMHI C UCITOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

cOPMUPOBAHHOCTh YMEHHS MOATBEPKAaThb HAa KOHKPETHBIX MPHUMEpax XapakTep 3aBUCUMOCTH PEAKIMOHHOM
CIIOCOOHOCTH OpTraHMYECKUX COCAMHEHMH OT KPaTHOCTH M THIA KOBAJEHTHOM CBS3U (O- U M-CBS3M), B3AUMHOT'O BIIUSHUS
aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX;

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIEBOJAOPOIHOIO ChIpbs (HE(Th, MPUPOIHBIN a3, yrojsb),
CIoCOO0BI €ro nepepadboTKH U MPAKTUYECKOE MPUMEHEHUE MTPOTYKTOB NEPEPAOOTKY;

c(OpPMUPOBAHHOCTh BIIAJCHHUSI CHUCTEMOW 3HAHUW O ECTECTBEHHO-HAyYHBIX METOJaX NO3HaHUs — HaOJIIOACHUH,
WU3MEPEHNH, MOACIIUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSThH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS NPHUMEHSITh OCHOBHBIE OMNEpPALMHU MBICIUTEIBHON AESATENbHOCTH — aHAIW3 U CHUHTE3,
CcpaBHEHUE, 00001IeHNE, CUCTEMAaTU3allMIO, BBISIBIICHUE TPUYMHHO-CIIEACTBEHHBIX CBA3EH — JUIsl U3yYEHHUs CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKLIUM;

c(OPMUPOBAHHOCTh YMEHUI: BBISIBISATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C TOHATUSMU W NPEICTABICHUAMU JPYTUX
€CTECTBEHHO-HAYYHBIX MPEAMETOB i1 0OJee OCO3HAHHOIO INOHUMAHUS CYIIHOCTH MaTEpHAIIBHOIO €JUHCTBA MUPA,
UCIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPraHMYECKOW XMUMHUH [JIsi OOBSCHEHUS M MPOTHO3UPOBAHUS SIBICHUN, MMEIOLIUX
€CTECTBEHHO-HAYYHYIO IPUPOLY;



c(hOpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO XUMUYECKUM (HOpMYJIaM U YPaBHEHUSIM XUMHUYECKUX PEAKIUI ¢
UCIOJIb30BaHUEM (DU3MYECKUX BENUYMH (Macca, 0OOBEM ra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJCHUIO XMMUYECKON (POpMyIIbl BelllecTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKUX DJIEMEHTOB, IPOYKTaM CrOpPaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: TIPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHWBATH C MO3UIIMA IKOJIOTHIECKOW 0€30TacHOCTH
MOCJIEJICTBUS OBITOBOM M MPOW3BOJCTBEHHOM JEATEILHOCTH YEIOBEKa, CBA3aHHOM ¢ mepepadOoTKON BEIIECTB, UCIOIb30BaTh
MOJIyYCHHBIC 3HAHUS JIJIs1 IPUHATHUS TPAMOTHBIX PEIICHU MPOOIeM B CUTYAIIUSIX, CBI3AHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO TUIAHUPOBATh M MPOBOJUTh XMUMHUUYECKHUI SKCIEPUMEHT (IOJyUYCHHUE U
W3y4YCHUE CBOWCTB OpPraHMYECKUX BEHIECTB, KAYECTBEHHBIE PEAaKUUHM YTIIEBOAOPOJIOB PA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEUICHHUE SKCIIEPUMEHTAIBHBIX 3a/a4 10 PACMO3HABAHHUIO OPTaHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBWJI 0E€30MacHOTO OOpallleHus C BellecTBaMU U JIA0OPATOPHBIM O0OPYIOBAHUEM,
dbopMyIUpOoBaTh LIETb HCCIEIOBAHUS, MPEJCTABISATh B Pa3iuyHON (opMme pe3ysibTaThl AKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX JJOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOJII0/1aTh MPaBUJIa SKOJIOTUYECKHU I1EI€CO00pa3HOTO MOBEACHHUS B OBITY M TPYAOBOM ICSITEIILHOCTH B IIEJISIX COXPAHECHHUS
CBOETO 3J10POBbS, OKPYKAIOLIEH IPUPOIHON CPEABI U JOCTUKEHUS €€ YCTOUUUBOIO Pa3BUTHS,

OCO3HaBaTh OMMACHOCTb TOKCUYECKOTO ICMCTBUS HA )KUBbIE OPTaHU3MbI OITPEICIIEHHBIX OPTAHUYECKUX BELIECTB, IOHUMAs
cMbica ntokazarens [TJIK;

aHaJIM3UPOBATh 11EJIECO00PaA3HOCTh MPUMEHEHHSI OPTaHUUYECKUX BEILIECTB B MMPOMBIILICHHOCTH U B OBITY C TOYKU 3PEHUS
COOTHOUIIEHHUS PUCK-TIOJIB3A;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBIA MOUCK XMUMHYECKOW HH(OpPMAIMKM B Pa3THMYHBIX
HMCTOYHUKAX (Hay4Has U yueOHO-Hay4Has JIuTeparypa, CpeAcTBa MaccoBor uHdopmaiuu, MHTepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMHUUECKYIO0 MH(OPMAILINIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C MOCTaBJICHHON yueOHOM
3aJ1avyeil.

11 KUIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeOpraHudecKasi XUMUsD OTPaKAIOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MaTepUATBLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHUN
OPUPOABI, O MECTE M 3HAUEHHH XUMHUU B CUCTEME €CTECTBEHHBIX HayK M €€ POJu B 00ECIEYEHUH YCTOMYHUBOTO pa3BUTHUSA, B
pEIIeHUN TIPOOJIEM IKOJIOTHIECKOM, YJHEPTETUIECKON M MHUIICBON 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3aHUN HOBBIX



MaTepUajIoB, HOBBIX HCTOYHUKOB HHEPrUM, B OOECHEYEHHH pPALMOHAIBHOIO IPUPOAOIOJIB30BAHUSA, B (POPMHUPOBAHUU
MHUPOBO33pEHUS U OOLIEH KyJIbTYphl UEIOBEKA, a TAKXKE SKOJOTMUYECKH 0OOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO U
IPUPOAHOU CPEAE;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE TOHATHS — XUMHYECKHUI 3JIEMEHT,
aToM, SApO aTOMa, W30TOIBI, AJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOWTAa M, OCHOBHOE W BO30OYXIEHHOE
COCTOSIHMSI aToMa, THOpHUIM3aLus aTOMHBIX OpOuTanei, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTEIICHb
OKHCIJICHUSI, XMMHUYECKas CBs3b (KOBAJICHTHAs, HMOHHAs, METAJUIMYECKas, BOJAOPOJHAs), KpUCTalNIM4ecKass peueTka,
XUMHUYECKasl peaKisi, paCTBOP, IEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAs JTUCCOLMAIUS, CTENEHb TUCCOLUALUH,
BOJIOPOJIHBIM MOKa3aTesb, OKUCINUTEIb, BOCCTAHOBUTENb, TEIJIOBOU 3P(HEKT XUMUUYECKOM pEaKIMU, CKOPOCTh XMMUYECKON
peaKIuu, XMMUYECKOE PAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS JICKTPOJUTUUECKOMN JUCCOIMALINY, Iepruoanueckuid 3akoH J[. 1.
MenpeneeBa, 3aKOH COXPaHEHHsI MacChl BEIIECTB, 3AKOH COXPAHEHUs U MPEBPALICHUS SHEPTUH IIPYU XUMHUYECKUX PEAKLUSX,
3aKOH TIOCTOSIHCTBAa COCTaBa BEIIECTB, 3aKOH JACWCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHUMHH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE NOHMMAaHHUS TNPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBJICHMIA;
COBPEMEHHbBIEC MPEACTABICHHUS] O CTPOEHUHU BEUIECTBA HA ATOMHOM, MOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX;
MIPEACTABICHUS] O MEXaHW3MaX XUMUUYECKHX pEaKklUHid, TEPMOJAMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, pACTBOpPAX M AMCIIEPCHBIX CUCTEMaxX; (paKTOJOTMYECKUE CBEJICHUS O CBOMCTBaX,
cocTaBe, MOJYYEHMH M O€30MacHOM HCIIOJIb30BAHUM Ba)KHEWIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPaKTHUYECKON
JEeSATEIbHOCTH YEI0BEKa, OOIIMX HayYHBIX MPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUU: BBISABIATH XapakTEpPHbIE MPU3HAKKM TOHITHI, YCTAaHABIMBATHL MX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE MMOHATHUS ITPU ONMCAHUHA HEOPTAaHUYECKHUX BEIIECTB M UX NPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUS UCMOIb30BaTh XUMHUUECKYIO0 CUMBOJIMKY AJII COCTaBIeHUs (JOPMYJI BEILIECTB U ypaBHEHUIl
XUMHUYECKUX peakiuil, cucremarnueckyro HomeHknatypy (IUPAC) u TpuBnaiibHble HA3BaHUS OTJEIbHBIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BaJEHTHOCTh U CTENEHb OKUCICHUS XUMMUYECKUX JIEMEHTOB B COCAMHEHUSX,
BUJI XUMUYECKOH CBSA3M (KOBAJICHTHAs, HOHHAsA, METAJUIMUECKasi, BOJIOPOIHAS), TUI KPUCTAITMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

chOPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT BHUAA XUMHUYECKOW CBA3M M THIIA
KPUCTAJUIMUECKOM pelETKH, OOMEHHBII U JOHOPHO-AaKLENITOPHBIM MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3U;

c(OPMHUPOBAHHOCTh YMEHUH: KJIACCU(UIUPOBATH: HEOPIraHUUECKHE BEIIECTBA 110 UX COCTABY, XUMUYECKUE PEAKIIUHU T10
pa3INyYHBIM MpHU3HAKaM (YUCIIy M COCTAaBYy PEarupyroliMX BEIIECTB, TEIIOBOMY 3(D(eKTy peakiuu, U3MEHEHUIO CTereHen



OKHCJICHHS 2JIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTajau3aTopa u APYyrue); CaMOCTOATEIIbHO BHIOUPATh OCHOBAHUS U KPUTEPUH
TUTS KiTacCu(pUKAITMK U3y4aeMbIX BEIIECTB M XUMUYCCKUX PEaKITU;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI Nepuoandeckoro 3akona JI. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €0
CHUCTEMATU3HUPYIONTYI0, O0BICHUTEIHHYIO U POTHOCTUYECKYIO (DYHKITHH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTePHU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB M HOHOB XMMHYECKHX JJIEMECHTOB
nepBoro—4eTBEpToro neproaoB [lepunoandeckoii cuctemsl .M. MeHieneeBa, UCIIOIb3YsI TOHSITHS «9HEPTETUUECKUE YPOBHIY,
«QHEPreTUYECKHe MOAYPOBHM», «S-, P-, O-aTOMHBIE OpOUTAIN», «OCHOBHOE U BO30YKIACHHOE DHEPreTUUYCCKUE COCTOSHHS
aToMay; OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHUX JIEMEHTOB M UX COCIMHEHUH 110 TTepruoaaM U rpymnnam
ITepuonnueckoit cucremsl J[. M. MeHneneeBa, BaJICHTHbIE BO3MOXKHOCTM aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS HUX
AIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHUM: XapaKTepH30BaTh (ONHUCHIBATh) OOIIME XMMHUYCCKHE CBOMCTBA BEIICCTB Pa3IMUHBIX
KJIACCOB, MOATBEPHKIATH CYIIECTBOBAHUE FT€HETUUECKOMN CBA3M MEXK/Y HEOPraHMYECKUMU BEIIECTBAMU C IIOMOIIBIO YPaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi TMOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOIO OajaHca 3TUX PEaKIHUM, peaKIuidi HOHHOTO OOMEHa NyTEM COCTABJICHUS HX IIOJHBIX M
COKpam€HHBIX HMOHHBIX YpaBHCHUM; peakIui THAPONHM3a;, peakuid  KOMIUIeKcooOpa3oBaHus (Ha  mpuMepe
TUJIPOKCOKOMILIEKCOB ITUHKA U AJIIOMUHUA);

c(hOPMUPOBAHHOCTh YMEHHUS OOBSACHITH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUUYECKUX peakluil C ydé€ToM uX
DHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTEpP WU3MEHEHUS CKOPOCTH XMMHUYECKOW PEAKIMH B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(haKTOpOB, a TAaKKE XapaKTeP CMEIICHUS XHMHUUYCCKOTO PABHOBECHS IOJ BJIMSHUEM BHEIIHHUX BO3JCHCTBUM (mpuHImN Jle
[IIarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUUECKUE PEAKIIMHU, JICXKAIIUE B OCHOBE MPOMBIIIJIEHHOTO MOJyYeHUS
CEepHOM KHCJIOTHI, aMMHaKa, OOIIWE Hay4YHbI€ NPUHIUIIBI XUMUYECKUX IPOU3BOJICTB; I€JI€CO00Pa3HOCTh MPUMEHECHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOILICHUS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUS] CUCTEMOM 3HAHUN O METOJaX HAyYHOTO TMO3HAHUS SIBJICHUI MPUPOJLI — HAOIIOEHNE,
M3MEpPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT (pealbHbIil U MBICICHHBIN), UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUS
OPUMEHSITh 3TH 3HAHUS IPU IKCIEPUMEHTAIBLHOM HCCJICAOBAHWM BEIIECTB M JUISi OOBACHEHUS XUMHUYECKHUX SIBJICHUH,
MMEIOIINX MECTO B MPUPO/IE, MPAKTUUECKON JIEITETBHOCTH YE€JI0OBEKA U B OBCEIHEBHOW JKU3HU;



c(OpPMHUPOBAHHOCTh YMEHHUS BBISIBJIATH B3aUMOCBS3b XMMHMUECKUX 3HAHUW C MOHATUSAMU U MPEACTABICHUSMU JPYTHX
€CTECTBEHHO-HAYYHBIX IIPEAMETOB JJIs1 00J€€ OCO3HAHHOIO IOHMMaHUsl MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS IPOBOJUTH PACUETHI: C CIOJIB30BAHUEM MOHITUNA «MaccoBasi 10151 BEIIECTBA B PACTBOPE»
U «MOJISIpHAsi KOHIIEHTPALIKA»; MAcChl BELIECTBA MM 00bEMA Ta3a 1O U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCEe WU 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; TEIUIOBOTO 3 deKTa peakiui; 3Ha4YeHHUs BOJOPOIHOTO MOKa3aTells pacCTBOPOB
KHCJIOT U 1IEJ0YeN C U3BECTHOM CTENEHbIO JUCCOLUAMU; Macchl (00bEMA, KOJMYECTBA BEILIECTBA) MIPOAYKTA PEAKIIUU, €CIIHU
OJIHO M3 UCXOHBIX BEIIECTB JaHO B BHJIE PacTBOpa C ONpeAeIEHHON MacCOBOM 10J1el pacCTBOPEHHOTO BEIIECTBA UJIM JAHO B
M30bITKE (MMEET IPUMECH ); JI0JIM BBIX0J1a MTPOJYKTa Peakunn; 00bEMHBIX OTHOIICHHI ra30B;

c(OPMHUPOBAHHOCTh YMEHHUW: CAMOCTOATENIBHO IJIAHUPOBATh M MPOBOAMTH XUMHUYECKUN SKCHEPUMEHT (IIPOBENECHUE
peakuMii MOHHOrO OOMEHa, MOATBEPKICHUE KAUYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEUIECTB, OMNPEIEICHUE CPEIbl
pPacTBOPOB BELECTB C TOMOUIbIO UHIUKATOPOB, U3yUEHHUE BIMSHUS Pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIUH,
pElIEHHE SKCIEPUMEHTANIBHBIX 3a7ad 1o TemaM «Metamib»y U «Hemeramisl») ¢ coOnrofeHHEM NpaBuUil 0€30MacHOTO
oOpalieHusi C BelIeCTBAaMU M JabOpaTOpHBIM 00O0pYyIOBaHHEM, (HOPMYJIMPOBATH LIENIb HCCIEAOBAHMS, MPEACTABIATH B
paznuyHOi (popme pe3ybTaThl SKCIEPUMEHTA, AHATM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

cOpPMUPOBAHHOCTh YMEHHUMW: COONIIOJAaTh MpaBWiIa MOJB30BAaHHUS XMMHMYECKOM TocyAod U J1abopaTopHBIM
00opyioBaHUEM, OOpPAILEHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUUSIMH 10 BBIMOJIHEHUIO J1a00PATOPHBIX XUMHUECKUX
OTIBITOB, HKOJIOTMYECKU LEIeCO00pa3HOro MOBEACHUSI B OBITY M TPYAOBOM NEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO
3J10pPOBbSI, OKPYXAIOILIEH MPUPOTHOM Cpelibl U JOCTHKEHHUS €€ YCTOMYMBOTO Pa3BUTHSI, OCO3HABATH OMACHOCTh TOKCUYECKOTO
JEHCTBUA Ha dUBbIE OPraHU3MBbI ONPEAEIEHHBIX HEOPTAHUUECKUX BEIIECTB, MOHUMAs cMbIca nokazaTens [1IJIK;

c(OPMUPOBAHHOCTh YMEHMM: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOMCK XUMHUYECKOW HH(pOpPMAIMU B PA3TUYHBIX
MCTOYHUKAX (Hay4yHas M yuyeOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, UHTEpHET U ApyTue), KpUTUUECKU
aHAJIM3UPOBATh XUMUYECKYI0 HH(POPMAIINIO, IepepadaThiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C MOCTABIEHHON y4eOHOMN
3aJ1avyeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnvecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
P P P bubnuorexa [JOK
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 4
https://myschool.edu.ru/
bytneposa
Hroro no pazneny 4
Pazpnen 2. Yraesomnopoabst
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' [UKJI0ATIKAHBI https://myschool.edu.ru/
29 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 5 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://myschool.edu.ru/
bubnmnorexa LIOK
2.3 ApomaTudeckue yriaeBogopoabl (apeHbl 5
P yr AOPOzLI (aperbi) https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOLOB U UX 2 bu6muoreka [JOK
' nepepadboTKa https://myschool.edu.ru/
but6mmoreka [IOK
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1
P A yr HOPOA https://myschool.edu.ru/
Hroro mo pazaeny 22
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
bubmuoreka [IOK
3.1 Crnuptsl. ®eHon 9 1 »

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapOonunbHble coeAMHEHUS: abIETHIbI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 13 bubmmorexa [IOK
https://myschool.edu.ru/
a¢upsl. XKupbl
bubnunorexa LIOK
. 7
3.3 Y THeBoAL https://myschool.edu.ru/
Wroro mo paszneny 29
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 9 bu6morexa LHOK
https://myschool.edu.ru/
Wroro mo pazneny 9
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
bu6mmoteka IIOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COSTMHEHUS https://myschool.edu.ru/
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 70



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
bu6mmorexka [IOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bu6nmoreka [JOK
1. X 1 1
3 HMITHECKHE peaKiiti 6 https://myschool.edu.ru/
bu6nmoreka [JOK
" 1
TOTO Mo pasAery 3 https://myschool.edu.ru/
Paspnen 2. Heoprannueckasi xumusi
2.1 Mertabl 6 1 bubmorexa LHOK
https://myschool.edu.ru/
2.2 Hewmerayuier 9 1 1 bubmmorexa LIOK
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5 bubmuorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
n 17
TOTO TO pasaery https://myschool.edu.ru/
Pasznea 3. Xumusd u :Kn3HbL
3.1 XUMUS U KA3Hb 4 bubmorexa [IOK

https://myschool.edu.ru/
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne i/m Tema ypoka

[Tpeamer 1 3HaUCHHE OPraHUYECKOM
XUMUH, TIPEJICTABICHHUE O
MHOT000pa3uu OPraHuYeCKUX
COeTMHEHNN

XUMHUECKas CBSI3b B OPraHMYECKUX
COeMHEHUAX. MexaHU3MbI
00pa30BaHMs KOBAJEHTHON CBS3H,
crocoObl pa3pbIiBa CBS3EH

Teopust cTpoeHUsI OPraHMUYECKUX
coenuHenuil A. M. Byrneposa. Buasl
U30MEpHUH: CTPYKTYpHas,
IPOCTPaHCTBEHHAs!. DIEKTPOHHbIE
3(EeKTH B MOJIEKYJIaX OPTraHUIECKUX
COCTUHEHUN.

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTn4yeckue
padoTbI

JlaTa
U3yYeHUs

7.09.2023

7.09.2023

14.09.2023

DJIeKTPOHHbIE
mudposbIe
oOpa3oBaTe/ibHbIE

pecypchl

bu6nunorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/
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Knaccudukanus peakuuii B

bubnunorexa LIOK

4 . 14.09.2023
OpPraHNYEeCKOU XUMHUHU https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
5 dbopmyna, HOMEHKIAaTypa U U30Mepus, 21.09.2023 bubmuoreka [IOK
3JEKTPOHHOE U IPOCTPAHCTBEHHOE o https://myschool.edu.ru/
CTPOEHHUE MOJIEKYJ
®du3nyecKue 1 XUMHYECKHE CBOMCTBA
ankaHoB. HaxoxaeHue aakaHoB B bubanorexa [JOK
6 A 21.09.2023 1
npupoe. CriocoOsl osyuyeHus u https://myschool.edu.ru/
IIPUMEHEHUE AJIKaHOB
MKJIOANIKaHbI: 001mas Gopmyna,
i Gopaty bubnuoreka [{OK
7 HOMEHKIJIaTypa U U30Mepus, 28.09.2023
https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS
XuMHYECKHE CBONMCTB, CIIOCOOBI
8 NOJIy4YCHHUS U IPUMEHCHHE 28.09.2023 bubmorexa LOK
I P o https://myschool.edu.ru/
LUKJIOAJIKAaHOB
Pemenne pacdy€THbIX 3a/1a4 HA
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
9 OpPraHUYEeCKOro BEILECTBA I10 MACCOBBIM 05.10.2023 bubmmnoreka HOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX B o https://myschool.edu.ru/
ero cocra. CucremaTuzanus u
000011IeHrEe 3HAHU I10 TEME
AJIKEHBI: TOMOJIOTUYECKHUH psiJl, 001as
dopmyna. duznyeckre U XUMHUECKUE Bu6 110K
5 nonnoTeKa
10 cBOiiCcTBa ankeHoB. [IpaBuio 05.10.2023

MapkoBHukoBa. CriocoObl MoTyueHHs U
IIPUMEHEHUE aJTKEHOB

https://myschool.edu.ru/
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[IpakTudeckas padora Ne 1 mo Teme 12.10.2023
11 "ITonmyueHnue FTUICHA B U3yYEHHUE €T bubmmorexa [IOK
. i | i https://myschool.edu.ru/
CBONCTB
12 AJKagueHsl: CONPSKEHHBIE, 12.10.2023 bubmuoreka [IOK
W30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. https://myschool.edu.ru/
19.10.2023 b
13 J— noanoreka [JOK
https://myschool.edu.ru/
14 Cucremaruzanusa 1 0000IeHNE 3HAHUN 19.10.2023 bu6nmorexa LIOK
10 TEME https://myschool.edu.ru/
15 XUMHYECKUE CBOMCTBA COMPSKEHHBIX 26.10.2023 bubmmoreka [JOK
IVEHOB https://myschool.edu.ru/
ApeHbl: GpU3HYECKUE U XUMHUYECKUE
16 p ! ¢ 26.10.2073 bubnnorexa [IOK
CBOMCTBA https://myschool.edu.ru/
17 OCcoO0CHHOCTH XUMHUYECKHX CBOWCTB 09.11.2023 bu6nmorexa LIOK
CTUpOJIa https://myschool.edu.ru/
18 CriocoObI nostyyeHus ¥ IpUMEHEHNE 09.11.2023 bubmmnoreka HOK
apeHoB https://myschool.edu.ru/
19 I'eneTnueckas cBsI3b MEKIY 16.11.2023 bubmuoreka [IOK
pa3IMYHBIMU KJIACCaMU YTJIEBOJOPOJOB https://myschool.edu.ru/
Pacuérbl o ypaBHEHUSIM XUMUYECKHUX 16.11.2023
. bubmuoreka [{OK
20 peaknuii. CuctemMaTu3anus u
. https://myschool.edu.ru/
000011IeHrEe 3HAHU I10 TEME
[Tpupoanstii ra3. IlonytHsle HedTsAHBIE
21 rassl. KaMeHHBIH yToab U OPOIYKTEI 23.11.2023 Bubmuorexa LIOK
' . PORYE o https://myschool.edu.ru/
ero nepepaboTKu
Hedtp 1 ciocoOs! e€ mepepaboTKu. 23.11.2023
but6mmoreka [IOK
22 [IpumeHeHne NpoayKTOB NepepadoTKU

HeTH

https://myschool.edu.ru/
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l'anorenonponsBoHbIE
YIJIE€BOIOPOAOB: ANEKTPOHHOE

bubnunoreka LIOK

23 30.11.2023
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://myschool.edu.ru/
rajoreHa
JleWicTBue 11e04uei Ha
TaJIOrEHIPOU3BOAHEIE. b K
24 POH3BO 30.11.2023 nbmorexa 10
B3anMonelicTBre QTUrajioreHajJIKaHoB C https://myschool.edu.ru/
MarHueM U HUHKOM
CucremaTtu3zaius U 0000IIeHHE 3HAHUN bu6 K
25 - e 07.12.2023 ~ Dubmoreka IO
1o pazzeny "YriaeBoaopoabl https://myschool.edu.ru/
26 KoHTpoinbHas pabora 1o Teme 07.12.2023 bubnnorexa [JOK
"YraeBogopobr" https://myschool.edu.ru/
IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 14.12.2023
TOMOJIOTHUECKUH psia, oOrast popmya,
27 CTPOEHHE MOJIEK Jl;) U30M€ I/I}I(I) e bubmorexa LOK
P Yo Y, https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccudukamus,
dbuznyeckue cBoiicTa
XVMHYECKUE CBOWCTBA U CIIOCOOBI 14.12.2023
28 MOJIYYEeHUS TPEIETbHBIX OJHOATOMHBIX bubmorexa HOK
yi p https://myschool.edu.ru/
CIIUPTOB
[IpocTteie aduphl: HOMEHKIATypa U 21.12.2023
but6mmorexa [IOK
29 U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
. https://myschool.edu.ru/
XUMUYECKUX CBOMCTB
MHOroaTroMHbI€ CIIUPTHI: 5t OK
nonroTexa
30 STHJICHTIIMKOJb U TIHUIEPHH, UX 21.12.2023 1
. https://myschool.edu.ru/
buznyeckue 1 XuMUYECKHe CBONCTBA
31 CriocoObI nostyueHus 1 IpUMEHEHNE 28.12.2023 bubmuorexa [JOK

MHOTI'0AaTOMHBIX CITUPTOB

https://myschool.edu.ru/
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@DeHOoII: CTPOCHUE MOJIEKYJIBI,

28.12.2023

. bubnuorexa [IOK
32 buszndeckue cBoicTBa. TOKCHYHOCTD
https://myschool.edu.ru/
denona
XuMHYecKue CBoWcTBa (heHoIa. Bu6 OK
oTeKa
33 CriocoObI mosTyueHus 1 IPUMEHEHNE 11.01.2024 nosmotexa I
https://myschool.edu.ru/
denona
[TpakTuueckast paborta Ne 2. Pemenue
bubmuoreka [{OK
34 9KCIIEPUMCHTAJIbHBIX 3aJa4 110 TEME 11.01.2024
, https://myschool.edu.ru/
"CriupThl 1 peHObI"
35 Cucremaruzanusa U 0000IIeHNE 3HAHUN 18.01.2024 bubnunoreka LIOK
10 TeMe https://myschool.edu.ru/
18.01.2024 bubnunoreka LIOK
36 AJpIeruapl 1 KETOHBI
https://myschool.edu.ru/
37 Peakiiuu okuciIeHUSI M KaUueCTBEHHBIC 25.01.2024 bubmmoreka IIOK
pPEaKUMHU alIbJIETUI0OB U KETOHOB https://myschool.edu.ru/
38 CrniocoObl Mosty4eHus anbAeru10B U 25.01.2024 bubmuoreka [IOK
KETOHOB https://myschool.edu.ru/
OnHOOCHOBHBIE NPEACIBHBIE 01.02.2024
bu6nmorexa LIOK
39 KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
https://myschool.edu.ru/
CTPOCHHUSI KX MOJICKYJI
40 XHUMHUUYECKUE CBOMCTBA IIPENEIBHBIX 01.02.2024 bu6muoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
Oco0eHHOCTH CBOICTB MypaBbHUHON 08.02.2024
but6mmorekxa [IOK
41 KHUCI0Thl. MHOrOOOpasue kKapOOHOBBIX
https://myschool.edu.ru/
KHUCIIOT
Oco0EHHOCTH CBOMCTB: HEMPEIETbHBIX 08.02.2024
bubnunoreka LIOK
42 ¥ apOMaTUYECKUX KapOOHOBBIX,

JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX

https://myschool.edu.ru/
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KHUCJIOT. Hpel[CTaBI/ITeJII/I BBICIIHUX
Kap6OHOBBIX KHCJIOT

[TonsaTne o Mpou3BOIHBIX KAPOOHOBBIX 15.02.2024
bu6nmoreka [IOK
43 KuCIOT. CriocoObl MOTy4eHus |
https://myschool.edu.ru/
MPUMEHEHUE KapOOHOBBIX KUCIIOT
15.02.2024 bu6nmoreka [IOK
44 CnoxxHbIe YPUpEI
Pup https://myschool.edu.ru/
[TpakTuueckast pabota Ne 3. Pemenue 22.02.2024
45 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [JOK
"KapOonoBsie KucioTel. ClIoKHBIC https://myschool.edu.ru/
a¢upsr"
22.02.2024 bu6nmorexa LIOK
46 Kupst 1
https://myschool.edu.ru/
MBpbL1a Kak coJId BBICIINX KapOOHOBBIX 29.02.2024
47 KUCJIOT, KX MOIOIIee ACHCTBHE. bu6nmorexa LIOK
IIoHsiTHE O CHHTETUYECKHUX MOIOITHUX https://myschool.edu.ru/
cpenctax (CMC)
I'eneTnyeckas CBA3b yriIeBOJOPOAOB U 29.02.2024
48 KHCJIOPOJACOAEPKAIIMX OPraHUuYECKUX bubmorexa [IOK
poACOAIepratt p https://myschool.edu.ru/
BEIICCTB
OO01as XapaKTEPUCTHUKA YIII€BOIOB U
49 KnaccmbHII:auHﬂp JICBOI[?]; (MoOHO-, TH- 07.03.2024 Bubmuorexa LIOK
T ’ R https://myschool.edu.ru/
Y TIOJTCaXapy/ibl)
Momnocaxapuapl: (H3UIECKUE CBOMCTBA
50 punsl: ¢ 07.03.2024 Bu6muorexa IIOK
Y HaxOXJeHue B npupoje. [ mokosa https://myschool.edu.ru/
Jucaxapunpl: caxaposa, MajabT03a 1
bubnunoreka LIOK
51 nakto3a. Haxoxxnenue B npupoje u 14.03.2024 1

MIPUMEHEHUE TUCaXapUJIOB

https://myschool.edu.ru/
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[Tonucaxapuasl: cTpoeHue

bubnunoreka LIOK
52 MaKpOMOJIEKYII, (hpr3nyecKue u 14.03.2024
p Y (? https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, TPUMEHCHHE
21.03.2024 bubnunorexa LIOK
53 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemenue pacueTHbIx 3a/1a4 Ha 21.03.2024
54 OIIPENEICHNE TOJIM BEIX0AA IPOAYKTA buGnuorexa LIOK
p POAYK https://myschool.edu.ru/
PEaKIMK OT TEOPETUYECKHU BO3MOKHOTO
KonTposipHas padoTa mo Teme 04.04.2024
55 "Kucnopoacomep xaiiue OpraiundecKkue bubnnorexa [IOK
P " P P https://myschool.edu.ru/
COEIMHEHUSI
04.04.2024 Bubimmnoreka LIOK
56 AMUHBI I
https://myschool.edu.ru/
AHUWJIMH: CTPOCHNE aHUIINHA, 11.04.2024
. bubnuoreka [{OK
57 0COOEHHOCTH XMMHYECKUX CBOWMCTB
https://myschool.edu.ru/
aHWJINHA
11.04.2024 Bubmnoreka [IOK
58 AMUHOKUCIIOTHI I
https://myschool.edu.ru/
59 Benku xak mprupoaHbIEC TTOJTUMEDHI 18.04.2024 Bubmiorexa OK
PHpoZ p https://myschool.edu.ru/
. 18.04.2024 buomorexa [HOK
60 XUMHYECKHE CBOMCTBA OEIIKOB nonmotexa I1
https://myschool.edu.ru/
A30TcoaepKaIme reTeporuKINIECKHe 25.04.2024
61 coequHeHus. HyKIIeMHOBBIE KUCIIOTHI: bubnuotexa [JOK
COCTaB, CTPOEHUE U OMOJIOTHYECKast https://myschool.edu.ru/
poJib
62 [TpakTueckast pabota Ne 4. Pemenue 25.04.2024 bubmuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

https://myschool.edu.ru/
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"A3oTcoaeprKaliye opraHu4ecKue

coenuHeHus"
[Tpaktudeckas padora Ne 5. Pemenue 02.05.2024
63 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnmnoreka HOK
"Pacnio3HaBaHuE OPraHUYECKUX https://myschool.edu.ru/
coequueHui"
KonTponbhas pabota no Teme By OK
noInoTeKa
64 "A30TcoeprKale OpraHnyecKue 1 02.05.2024 1
" https://myschool.edu.ru/
COCTMHEHUS
OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI U
65 yip a 1 16.05.2024  Puomaorexa LIOK
METO/IbI UX CUHTE3a —TII0JUMEPU3ALIS https://myschool.edu.ru/
Y TIOJINKOH ICHCAIIHS
IImacTmaccel. YTunuzanus u b K
66 . 1 16.05.2024 nommotexa O
nepepabdoTKa IIacTHKa https://myschool.edu.ru/
DacToMephl: HaTypabHBIN b K
67 P yp 1 16.05.2024 nonmoreka L{O
CHHTETHYECKHE Kayuyku. Pe3nna https://myschool.edu.ru/
Bonokna: HatypanbHble, 5ub OK
noIMoTeKa
68 HUCKYCCTBCHHBIC, CHHTETUICCKHE. 1 23.05.2024 oreka 11
https://myschool.edu.ru/
[Tonmmmeps! cienuaibHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6. Perenue bubnuorexa [IOK
69 OKCIIEPUMEHTAILHBIX 33/1a4 [0 TEME 1 23.05.2024  https://myschool.edu.ru/
"Pacnio3HaBaHue miaacTMacc U BOJIOKOH"
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
70 M3Y4YEHHOT0 MaTepuaa 1o TeMe 1 23.05.2024  https://myschool.edu.ru/
"BBICOKOMOJIEKYJISIPHBIE COETUHEHUS"
OBILIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
. bubnuoreka [{OK

XUMUYECKUH 27IEMEHT. ATOM.

1 1 https://lesson.edu.ru/04/11
DneKTpoHHas KOHPUTYpALHAS aTOMOB 08.09.2023
[lepuoanueckuii 3aKoH u Bbu6moreka [JOK
[Tepuoanueckas cucreMma XMUMHYECKUX https://lesson.edu.ru/04/11

2 snementoB JI. . Menpeneena, ux 1

A . . 15.09.2023

CBSI3b C COBPEMEHHOM TeOpUe
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB bubmuoreka [IOK
XUMHUYECKHUX DJIEMEHTOB U UX https://lesson.edu.ru/04/11
COCIMHEHHH MO TPYIIaM U TIEPUOIaM.

3 1
3HavYeHHE MePUOIUIECKOTO 3aKOHA U 22.09.2023
CUCTEMbI XUMHUECKHUX 37eMeHTOB J[.11.
MeneneeBa B pa3BUTHH HAYKH
Crtpoenue BemecTBa. XUMHYECKast bubnuotexa [JOK

4 CBS3b, €€ BHUJIbI; MEXaHHU3MBI 1 https://lesson.edu.ru/04/11
00pa3oBaHMs KOBAJEHTHOM CBSI3H. 29.09.2023

Bonoponnas cBs3b
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BanenTHoCTb. bubnunoreka LIOK
OnexTpooTpuuaTenbHOCTh. CTeneHb https://lesson.edu.ru/04/11
)
OKuCJIeHUs. BemiecTBa MOIEKYISIPHOTO 06.10.2023
1 HEMOJIEKYJIIPHOTO CTPOSHUS
[IonsiTHE O IUCTIEPCHBIX CUCTEMAX. Bu6mmotexa [JOK
6 HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI. 13.10.2023 https://lesson.edu.ru/04/11
MaccoBast 107151 BELIECTBA B pacTBOpE
Knaccudukanus u HoMeHKIaTypa bu6nunorexa LIOK
7 HEOPraHWYECKUX COCAUHEHUMN. https://lesson.edu.ru/04/11
I'enernyeckas cBSI3b HEOPraHMUECKUX 20.10.2023
BELIECTB, PA3JIMYHbIX KJIACCOB
Knaccudukanmsi XuMHUUECKUX peaKIHid bu6nunorexa LIOK
B HEOPTaHUYECKOW U OPraHUYECKON https://lesson.edu.ru/04/11
3 XUMHUU. 3aKOH COXPaHEHUS! MACChI
BEILIECTB; 3aKOH COXPAHEHUS U 27.10.2023
MIPEBPAIICHHS YHEPTUU TIPH
XUMHUYECKUX PEaKIIUSIX
9 CkopocTs peakimu. OGpaTumble brbmorexa [IOK
peakuuu. XUMUYECKOE paBHOBECHE 10.11.2023 Nttps://lesson.edu.ru/04/11
ITpakTuyeckas pabora Ne 1. «Bausiaue bubmuotexa [IOK
10 pa3J‘II/ILIHLIXU(I)aKT0p0B Ha CKOpPOCTh 17 11.2023 https://lesson.edu.ru/04/11
XUMHUYECKON PEAKIIUN»
DJIEKTPOJIUTUYECKAS TUCCOLUAIIHS. but6mmorexa [IOK
11 [ToHsiTHE O BOOOPOJHOM ITOKA3aTelIe https://lesson.edu.ru/04/11

(pH) pactBopa. Peakiiuu noHHOTO

24.11.2023
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oOMmeHa. ['uaponmn3 opraHudeckux u
HCOPraHNYCCKUX BCUICCTB

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmorexa [IOK

12 peakuun. [TousiTre 00 DIIEKTPOIU3E 01.12.2023 https://lesson.edu.ru/04/11
pacIiaBoB U paCTBOPOB COJICH o
13 KonTposbHas padora 1o paszaeny But6mmoreka [IOK
«TeopeTnvecKkrne OCHOBBI XUMHUH» 08.12.2023 hitps:/lesson.edu.ru/04/11
MerTaibl, UX IOJ0KCHHUE B bubnunoreka LIOK
[Tepuonuueckoit cucteMe XMMUYECKUX https://lesson.edu.ru/04/11
14 anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB. 15.12.2023
OO6mue puznueckre CBOMCTBA
METaJIJIOB
CraBbl METAILIIOB. bu6nmorexa LIOK
15 2 5 i https://lesson.edu.ru/04/11
TMEKTPOXUMHUYECKHI Psi/I HAMIPsKEHUH 99 122023
METAaILJIOB
XUMHYECKHE CBONCTBA BAXKHEHIITHNX bu6mmoteka IIOK
16 eTaJyIoB (HATPH, KaJIMii, Ka i, https://lesson.edu.ru/04/11
MET J'\I’ B (H TpI/II/IVK WM, KaJIbIAH ) 29 12,2023
MarHui, aJJlOMAHAN) U UX COSTUHEHUN
17 XuMHUYECKHE CBOMCTBA XpOMa, MEIH U bubmiorexa [IOK
WX COeIUHEHHUIt 12.01.2024 https://lesson.edu.ru/04/11
18 XuMUUecKre CBOMCTBA [IMHKA, JKeJle3a Bubmmorexa LIOK
¥ MIX COeTMHEHMIA 19.01.2024 https://lesson.edu.ru/04/11
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[TpakTuyeckas padora Ne 2. "Perenue

bubnunoreka LIOK

19 https://lesson.edu.ru/04/11
3KcnepHMeH"TanLHHx 3a/1a4 1Mo Teme 26.01.2024
«Metaibi»
Hemeramnpl, nx monoxeHue B bu6nmorexa [IOK
20 [Tepuoanueckoit cucreMe XUMUYECKUX https://lesson.edu.ru/04/11
anementoB JI. 1. Menpeneesa u 02.02.2024
0COOEHHOCTH CTPOCHHSI aTOMOB
du3nvecKue CBONCTBAa HEMETAIIIIOB. bubnuoreka [{OK
21 AJIOTpOnus HEMETaJIOB (Ha IpuUMepe https://lesson.edu.ru/04/11
KHCIIOpoJia, cephl, hocdopa u 09.02.2024
yriiepoa)
27 XUMHYECKHE CBOMCTBA aJIOr€HOB, Bub6smorexa [IOK
CepBI 1 HX COHHEHHIT 16.02.2024 https://lesson.edu.ru/04/11
23 XuMHYeCKHe CBOMCTBA a30Ta, hocodpa bubnmoreka IOK
¥ HX COCTMHEHHIIT 01.03.2024 https://lesson.edu.ru/04/11
o4 XUMHUUYECKHE CBOWCTBA YIJIEPO/a, bubmiorexa [IOK
KPEMHHS ¥ UX COETMHEHUI 15.03.2024  Dttps://lesson.edu.ruf04/11
25 [IpyMeHenre BaXKHENIIMX HEMETAIIIOB Bu6moreka [IOK
¥ MIX COeTHHEHMUIA 22 03.2024 https://lesson.edu.ru/04/11
O06o01eHre 1 cucTeMaTr3alis 3HaH|H bubmuoreka [{OK
26 o teme «Hemeramibly. Beruncnenus 05.04.2024 https://lesson.edu.ru/04/11

110 YPAaBHCHUAM XUMHWYCCKUX peaKHI/II\/’I
U TCPMOXUMHYCCKUC paC‘IéTI)I
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[TpakTuyeckas padora Ne 3. «Pemenune Bu6mumoteka [JOK

27 1 https://lesson.edu.ru/04/11

3KcnepHMeHT”anLHHx 3a/1a4 1o TeMe 12.04.2024 p
Hemeramnst"»

28 KoHTposbHas paboTa 110 TeMam 1 brbmorexa LIOK
«Mertamnbs» u «Hemeramib 19.04.2024 Nttps://lesson.edu.ru/04/11
Heoprannueckue u opraHndeckue bubnnorexa [JOK

29 .H 1 https://lesson.edu.ru/04/11
KkucnoTel. Heopranmueckue u 19.04.2024 p
OpraHUYECKHUEe OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE 1 bubnnorexa [JOK

30 OPraHUYECKUE COCIUHCHUS. 1 https://lesson.edu.ru/04/11
I'enetnyeckas CBSI3b HEOPraHMYECKUX U 26.04.2024
OpPraHUYECKUX BEILIECTB
Poib xuMun B 00ecrieueHuu bubnunoreka LIOK
JKOJIOTUYECKOH, SJHEPIreTUYECKON U https://lesson.edu.ru/04/11

31 . 1
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU 26.04.2024
MEIUIHBI
[Tpeacrasnenus: 00 0OMIUX HAYYHBIX bubmuoreka [JOK

32 1 https://lesson.edu.ru/04/11
MIPUHIIAIIAX HpOMBiHIJ‘I@HHOFO 03.05.2024
MOJIYYEHUs] BaKHEHIIINX BEIIECTB
UYenoBek B MUpE BEIIECTB U 15.05.2024  Bbubamoreka IJOK

33 MaTepHaIOB. XUMUsI U 3J0POBbE 1 https://lesson.edu.ru/04/11
YeJIoBeKa

OBILIEE KOJIMYECTBO YACOB I10 33

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

Xumus / I'abpuensu O.C., Octpoymos N.I'., Cnaakos C.A., Akunonepnoe obmectBo «3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

IMabpuensn, O. C. Xumus 10-11 knacc. ba3zoBelit ypoBeHs. MeToanueckoe nmocooue
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://myschool.edu.ru

https://lesson.edu.ru/04/10

www.standart.edu.ru

www.proshkolu.ru

OtkpbIThiit Oank 3amanuiit EI'D (fipi.ru)/ http://www.fipi.ru
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