MUWHUCTEPCTBO MIPOCBEINIEHUSA POCCUIICKON ®EJIEPAIIIN
Munucrepcrso Oo0pazoBanus UyBamckoi Pecnnyduku
S ApUHCKUI MYHULMIIAJIBHBIA OKPYT

MBOY "Bboasmeuyypamesckass COI"

YTBEPXJIEHO
Hupexrop

A.M. VBaHoB
[Tpukaz Ne 97
ot «30» aBryct 2023 r.

PABOYAS ITIPOTPAMMA
(ID 3752607)

y4eOHoro npeamera «Xumusi. ba3oBbiii ypoBeHb»

st ooyydaroruxces 10 -11 kmaccoB

c. boabmoe Yypameso 2023



HOACHUMTEJIBHAS 3AIITMCKA

Pabouas nporpamMMa 1o XMMHHU Ha ypOBHE CpeJiHero oouiero o0pa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS (peepanbHO 00pa3oBaTeIbHON IPOrpaMMbl
cpennero  obmero  obpazoBanus(®OIl  COO), mnpexacraBneHHbix B DepepanibHOM
rocyJapcTBEHHOM oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoxn a0 2025 roga» (Pacnopsokenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YIUIYOJNEHHOTO HW3yuYeHHsI 3aHMMaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAY4YHOTro o0Opa3oBanus ywamuxcsa 10-11 xmaccoB. Uzydyenwe mnpenmera,
peanu3dyeMoe B YCIOBUSX JTU(GGEPEHIIMPOBAHHOTO, MPOGUIBHOTO OOYYEHHUs, IPU3BAHO
obecrieunTh 0011€00Pa30BaATEIEHYI0O U OOUIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO JJIs aIaNTallly X K OBICTPO MEHSIOUIMMCS YCIOBHUSM JKU3HHU B COIIMYME, a TAKIKe
JUTSL TIPOJIOJDKEHUST OOyUYeHUsSI B OpraHM3aIusaX MpodeccHoHAIBHOTO 00pa30BaHMsl, B KOTOPHIX
XUMHS SBJISICTCS OJJTHON M3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMe mo XuMHM HazHau€HHME IpeaMeTa «XHMHS» TOJNydaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJep KaHMsl, Pe3yJIbTaTOB 00y4YeHHs 1 TPeOOBaHH K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBISIFOTCS CJIEIYIOIINE BBIMOJIHSAEMbIC
IpOrpamMMoil Mo XUMHUH (QYHKIIHU:

UHQOPMALIMOHHO-METOANYECKasl,  peajus3alys  KOTOpodl  oOecreuuBaeT  IOJIy4EHUE
NpEeJCTaBICHUs O LIeNsAX, COAep)KaHUM, oOmIeld cTpareruu oOy4deHHs, BOCHUTAHUS U Pa3BUTHUSA
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQuIIs;
OpPraHM3allMOHHO-IUIAHUPYIOIIAs, KOTOpas INPEeLyCMaTpUBAacT ONpPEIECJICHHUE: IPHUHILIUIIOB
CTPYKTYPUPOBAHHUS M NIOCIIEI0BATEIBHOCTH U3YUYE€HUs Y4eOHOIro Marepuala, KOJMUYeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (DOPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B paMKax HTOrOBOMN
aTTecTanuy B GopMe €AMHOTO rocy1apCTBEHHOI0 3K3aMEeHa M0 XUMHUHU.

[Iporpamma jy1st yriryGEHHOTO U3YIECHHS XUMUH:

YCTaHABJIMBACT MHBAPUAHTHOC IMPEAMETHOEC COACPIKAHNC, 00s3aTenbHOE JJId U3YUCHUA B paMKax
OTJIENBHBIX MPOQHIIEH, IPEeTyCMaTPUBAET pacpe/IeIieHHe U CTPYKTYPUPOBAHUE €ro o Kiiaccam,
OCHOBHBIM COJIEp>KaTeIbLHBIM JIMHUSAM/pa3/iesaM Kypca;

AT mpUMepHOe pacrpeesieHne yaeOHOro BpeMEeHU, PEKOMEHTYeMOT0 JIJIsl U3YYEeHUS OTACIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO TOCIeI0BATEILHOCTh U3yUeHUsT yUeOHOTo MaTepuaia ¢ y4€TOM JIOTHKU
IIOCTPOEHNUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 HHTEpIpeTalrio Ieled W 3ajad U3y4eHHus MpeaMeTa Ha yriayOnéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro oOIero oOpa3oBaHUs,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pE3yJbTaTOB  OCBOCHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHus (JTUIYHOCTHBIX, METAPEIMETHBIX,



MpEeIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATENbHBIX JEeUCTBUI
00y4YaroIerocs 1o OCBOCHUIO COJCPKAHUS TIPEAMETA.

I1o BceM Ha3BaHHBIM ITO3ULIHASAM B IIPOrpaMMe 110 XUMUHU IIPELYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus. 3a MpeiellaMu YCTaHOBJIEHHON
IPOTPaMMOi 110 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONIEH colepKaHUs y4eOHOTro
npeamera «XHUMHUsA» 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOMN COCTaBIISIONIEH, KoTopas
JIOJKHA OMPEIEeIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBerctBUM ¢ koHuentyaibHeMH monoxkeHusMu DPIOC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBAaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YTIyOJIEHHOTO M3YUYEHHUs HAlIPaBJICH HA
pean3alnio MPEeMCTBEHHOCTH C MOCJIEAYIOIIUM ATAlOM HOJy4EHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaxX M3y4YCHHsI CHEUUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCIHUIUIMH B By3aX U
OpraHu3aIysaX cpelHero npoheccuoHaIbHOro 00pazoBaHus. B 3Tol CBs3M M3ydyeHHEe MpeaMeTa
«XUMUSI» OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YrIIyOJeHHE TEOPETHUECKON U
MPAKTUYECKON MOATOTOBKH OOYyYalOUINXcs, BHIOPABIIUX ONpeAenéHHbId npoduns o0ydyeHus, B
TOM 4YHCIE€ C TEPCIEeKTHBON TOCIEAYIOMIEro IMOMyYeHHS XUMHUYECKOro o0O0pa3oBaHHS B
opranuzanusax npodeccuonanpsHoro oopazosanusi. Hapsay c stum, B cBere Tpedoanuii @I'OC
COO x mIaHHpYeMBIM pe3yJlbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpenHero ooOmiero oOpa3oBaHUS W3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIUTAHMS ¥ COIMAILHOTO Pa3BUTHS 00ydaromuxcs, Ha GOpMUpOBaHKE Y HUX
OOILIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUI paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIOCO0OB JESITEIHLHOCTH, MMEIOIINX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKkTep.

CocraBnsiomuMu TIpeMeTa «XHUMHUS» Ha YPOBHE YIIIYONEHHOTO W3YyYEHUS SIBISIFOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
porpaMMe Mo XMMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusx 0a30Boro u
yIIIyON€HHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy cojnepxaHus KypcoB «Opranuyeckass xumus» U «OOmas ¥ HeopraHuueckas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCETHBIX 3HAaHUHA U YMeHHﬁ, OTHOCAIIUXCA K 6a30130My
YPOBHIO M3y4€HUs IpeAMETa. JTa CUCTEMa 3HAHUU IOJYy4aeT ONpPEIEIEHHOE TEOPETUYECKOE
JIONIOJIHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoiblmMi  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOnI€HHOM YypOBHE M3Y4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIIMYCHUSA 00béMa 3HAHUH O XHUMHYECKHX DJIEMEHTAX H
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEILECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTSAX IPOTEKaHUS PEaKIMil, pacCMAaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHre nepuoauuecKkoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuil JonoaHseTcss GOpMUPOBAHHEM
NPEICTAaBICHUN 00 3NMEKTPOXMMUYECKHX IPOLEccax U DJIEKTPOJU3€ paciylaBOB U PacTBOPOB
BelleCcTB. B Kypce opraHmyeckoil XMMHUHM TNPU PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COeIMHEHUN ynensercs oco0oe BHUMaHHE BOIpocaM 00 3JEKTPOHHBIX A deKTax, 0O B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

Oco0oe 3HaueHUe MMEEeT TO, YTO Ha COJIep’KaHUE KYpCOB XUMHUH YriayOJIEHHOIO YPOBHS
U3YUYEHHsI 11 KJIACCOB OTpeIeIEHHOrO Mpoduiist (rJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JTOTIOJTHEHUH K OOIIEel CUCTEME TPEIMETHBIX 3HAHMI ) OKAa3bIBAIOT BIUSHUE CMEKHBIE TTPEIMETHI.



Tak, HarIpuMep, B COJEP)KaHUM TIPeIMeTa JUI KJIACCOB XUMHKO-(H3MUECKOTO MPOoGHIIs O0IbII0e
3HaYeHue OynyT HUMETh 3JEeMEHTHl ydeOHOoro Mmarepuana mo obmeil xumuu. Ilpu u3ydeHuu
npeaMeTa B JaHHOM Cllydae akIeHT Oy/AeT cienaH Ha OOIHOCTh METOJIOB ITO3HAHUS, OOIIHOCTD
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJEKYIIsIpHAs TEOPHS B
¢u3mKe), 3aKOHBI COXpPAHEHHS MAacChl W HHEPruH, 3aKOHbI TEPMOJMHAMHKH, JIICKTPOJIH3a,
IPE/ICTaBICHUS O CTPOCHUU BEILIECTB U APYTOE.

B T0 e Bpems B conep)kaHHH IpeaAMeTa il KIACCOB XUMHUKO-OMOJIOTHYECKOT0 MPOodus
OoJbIIMKA yAETbHBINA Bec OyleT UMETh OpraHuyecKas Xumus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMUYECKOI OpraHu3aliy KJISTKH KakK
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEPY, TaKue CTPYKTYPHbIE
KOMITIOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [lpu stom
3HAHUSA O COCTaBE M CBOWMCTBAX MpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILEBAPEHHUSL.

B mnane ¢dopmMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA PAKTUYECKOTO IPUMEHEHNUS HayYHbIX 3HAaHUM U3ydEHUE IIpeaMeTa
«Xumus» Ha yriay0néHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMU MpeAMEeTaMM, BXOISAIIMMH B COCTaB IPEIMETHBIX
oOnacreii «EcTecTBeHHO-HaYy4YHbIE IPEIMETh», «MaTtemaTuka u nHpopmatuka» u «Pycckuii si3pIk
U JIATEPATypa».

[Tpu m3yueHnn ydeOHOTO TpeaMeTa «XUMHs» Ha YriayOJIEHHOM YpOBHE TakXe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POpPMHUpOBAaHME OCHOB HAyKH XHMHH Kak oOjactu
COBPEMEHHOT0 EeCTECTBO3HAHMS, TMPAKTUYECKON JESITeTbHOCTH YeJIOBeKa U OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYphl. PemieHne 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT peajin3aluio TakKuX 1enel, Kak:

dbopMupoOBaHHE TPEICTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX W
IIO3HABAEMOCTHU 5[BJ'I€HPII71 HpI/IpOI[I)I, 0 MECTC XUMHU B CUCTEMEC €CTCCTBCHHBIX HayK ueé Beﬂymeﬁ
ponu B OOECHEUYEHHWH YCTOWYMBOTO pAa3BUTHUS UENOBEYECTBA: B PEUICHUH MpoOiieM
AKOJIOTUYECKOM, IHEPTEeTHUECKON M MUIIEBOM O€30MacCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/JaHUU
HOBBIX MaTepUaloOB, HOBBIX HWCTOYHHUKOB OJHEPrHH, B OO0ECIEUEHUU pPaIOHATHHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOJIHON cpesie;

OCBOCHHE CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHYECKOM COCTABJISAIOIIECH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MMOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpGI[CTaBJ'IeHI/Iﬁ (0] CTpOGHI/II/I BCIIICCTBA HA paSHI)IX ypOBHfIX — aTOMHOM, I/IOHHO-MOJIGKYHSIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX HPOTEKaHUs
XUMHUYCCKUX peaKHHﬁ, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan nu JII/ICHepCHI)IX CUCTEMAX, 06
00IIMX HAYYHBIX PUHIIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHre y OOYYAIONMMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUH i1 OOBSICHEHMs KIIOYEBBIX HUJEH W MPOOIEM COBPEMEHHOW XWUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, WMMEIONIUX €CTECTBEHHO-HAYUHYIO TIPHUPOAY;
TPaMOTHOTO PElIeHUsI MPoOIEM, CBI3aHHBIX C XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TMOCJIEACTBUH OBITOBOM ¥  MPOW3BOJICTBEHHOU
JIeATETbHOCTH YEJIOBEKAa, CBSA3aHHOM C XWMHUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM U
nepepadoTKOM BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HaAyYHBIX METOJIaX MO3HAHUs, HEOOXOAUMBIX ISl MPHOOPETEeHNUs
yMeHI/Iﬁ OpI/IeHTI/IpOBaTBCH B MI/Ipe BCIIIECTB U O6T)$ICHGHI/I$I XUMHUYCCKUX HBH@HI/I?I, NMCHOIIINX
MECTO B IPUPOJE, B MPAKTUUECKOM NESATEILHOCTH U TOBCEAHEBHOM KU3HHU.



B mnmane peanu3zanuu NEpBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAOIIUX (QYHKIUN
IIEJIOCTHOM CHCTEMBI CpeaHero oO0Iiero oopa3oBaHUsS MPHU HM3YYCHUHU IpeaMmera «XUMHs» Ha
yriay0iIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TaKKe LENIU U 337a4H, KakK:

BOCIIUTaHNE YOSKAEHHOCTH B II03HABAEMOCTH SIBJICHUI TNPHPOJBI, YBKEHHS K IIPOIECCY
TBOPYCCTBA B obactu TCOPCTUYUCCKUX U MPUKIAIHBIX I/ICCJIC,IIOBaHI/Iﬁ B XMMHH, q)OpMI/IpOBaHI/IC
MHPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3sBUTHE MOTHBAlMM K OOYYEHHIO U TMO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHUX [IEHHOCTEH;

Pa3BUTHC TIO3HABATCJIBHBIX HWHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX CII0COOHOCTEH
oOydJarommxcs, (OPMUPOBAHME Yy HUX CO3HATEIBHOIO OTHOIICHHS K CaMOOOpa3oOBaHUIO U
HETPEPHIBHOMY OO0Pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(EecCHOHATBHONH M OOIIeCTBEHHOM
JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/10pPOBBIO M MOTPEOHOCTH B 340POBOM
o0Opase XK13HHU;

dopMupoBaHnEe YMEHUI 1 HABBIKOB Pa3yMHOTO MTPUPOIOIIOIB30BAHNUS, PAa3BUTUE SKOJIOTHYECKOM
KYJIbTYpBbI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-TI0IE3HON IKOJIOIMUECKOH 1€ TEIbHOCTH.

OO01iee YuCIIO 4acoB, MPEAYCMOTPEHHBIX MJI U3YYCHHUS XUMHH Ha 0a30BOM YPOBHE CpEIHErO
obmero oopazoBanus, coctasisier 204 yacos: B 10 kiacce — 68 vaca (2 yaca B Heneno), B 11
Kitacce — 68 gaca (2 yaca B HEJICIIO).

COJAEP)KAHUE OBYYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTuquKue OCHOBBI opranuquKoﬁ XUMMUH.

[Ipenmer © 3HaueHUWE OpPraHUYECKONM XHMMHM, TMPEACTAaBICHHE O MHOroo0pasuu
OpraHUYEeCKUX COCAVHECHUM.

DJEeKTpPOHHOE CTPOEHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHS.
BanentHble BO3MOKHOCTH aToMa yriepoaa. XuMUYecKas CBsI3b B OPraHMYECKUX COETUHEHHSIX.
Tunbsl rTuGpuaM3aMd aTOMHBIX opOHTanel yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOU
CBs3H (OOMEHHBIN U IOHOPHO-aKLENTOPHBIHN). THUITBI TepeKpbIBaHUSI aTOMHBIX OpOUTasel, 6- U m-
cBsi3u. OpumHapHas, JBOWHAs W TpoiHas cBa3b. CrocoObl pa3pbiBa CBsA3ed B MOJIEKYJIax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajukaie, Hykieoduie u daeKTpodue.

Teopuss cTpoeHHs opraHudeckux coeauHeHuil A.M. byrtnepoBa W COBpeMEHHBIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MonekynspHeie U CcTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CKeineTHad. M3omepusa. Buasl wH30oMepuUH: CTPYKTypHas,



NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKYIax OpPraHMYECKHX COCIUHCHHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKTsI).

[IpencraBienue o knaccudukanum opranndeckux BeuiecTs. [loHsTre 0 QyHKIIMOHATBHOM
rpynmne. I'omonorus. 'omonornueckue psapl. CuctemMaTuueckass HOMEHKIATYpa OpraHMYeCKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX IIPEACTaBUTENIEH.

OcobenHoctn W Ki1accUpUKAIMs  OpraHMYecKux  peakuuid.  OKUCIMTENBHO-
BOCCTaHOBHTEIILHBIC PEAKIIUHM B OPTaHUYECKON XHUMUH.

OKCIEpUMEHTAILHBIE METO/bl M3YYEHHs BELIECTB U UX IPEBpAIllEHUN: 03HAKOMJIEHHUE C
o0pa3laMu OpraHMYeCKUX BEIECTB W MaTepualaMud Ha MX OCHOBE, ONbITHI 110 NPEBPAILECHUIO
OpraHMYeCKHUX BEIIECTB TpPU HAarpeBaHuu (IUIaBieHUE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHMYECKHUX BELIECTB.

YriieBog0opoasl.

Anxkanbl. ['oMonoruueckuit psiy ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKaHOB, SP3-TMHOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBsi3b. du3nuecKrue CBOMCTBA aJIKaHOB.

XUMUYECKUE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEILICHUS, N30MEPU3ALUU, JETUAPUPOBAHUS,
UUKIU3aluy, MUpOoJik3a, KpekuHra, ropeHus. [IpencraBienne o MexaHU3ME peakiuil
palUKaJIbHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJ1ydeHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O6mas ¢hopmysna, HOMEHKIATypa 1 uzoMepusi. OCOOEHHOCTU CTPOECHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
[IUKJIOTeKCaH) MUKJIoaNKaHOB. CrocoObI OMY4YeHHs ¥ IPUMEHEHHE IIMKI0ATKaHOB.

Anxkensl. 'omonorndeckuii psij aakeHoB, o01as popMyna, HOMEHKIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AQJIKEHOB, Sp2-TUOpPUAM3AllUS AaTOMHBIX OpOuTanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpuieckast (Iiuc-TpaHc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUH TPHUCOECAUHEHHUS, 3aMEIICHUS B O-
MOJIO’)KEHUE TIPU JIBOMHOW CBS3M, IOJMMEpU3aluu U OKucieHus. lIpaBuimo MapkoBHHUKOBA.
KauecTBennsie peakiinu Ha JBOHHYIO CBsA3b. CIIOCOOBI TOIYYSHHS M IPUMEHEHHUE aJIKEHOB.

AJTKaueHBI. Knaccugukanus AJIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHS M XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-mmpucoennHenue. [lomumepusanust cONpsKEHHBIX
nueHoB. CriocoObl OTY4YeHUs M IPUMEHEHHE aJlKaIueHOB.

Anxunbl. ['oMonoruyeckuii psj ankuHoB, oOmias GopMmyna, HOMEHKIATypa U U30Mepusl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHMHOB, SP-THOPUAM3AIUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIIUU
IIPUCOEANHEHN, NUMEPU3allMi U TPUMEpPHU3alluu, OKUCIEHHs. KUCIOTHRIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBEeHHBIE peakIM Ha TPOilHYIO cBA3b. CHOCOObI
MOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue yrieBoJ1opoJisl (apeHsl). ['omonoruueckuii paa apeHos, odmas ¢popmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30JIa.



®dusnyeckue CBOMCTBA apeHOB. XHWMHUYECKHE CBOMCTBAa OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIlIeHusl B OCH30JIbHOM KOJIBLIE U YTJIEBOJOPOJHOM paJMKale, PEaKLUUU MPHCOSIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacraBinenne 06 OpUeHTHUPYIOIIEM AEUCTBUN 3aMECTUTEIIEH B
OCH30JILHOM KOJIBIIC Ha TMpHUMEpPEe AIKWIBHBIX PAUKAIOB, KapOOKCHIBLHOH, THAPOKCHUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Monmumepuzanus ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKUX YIIIEBOI0POIOB.

[Mpupoansrii ra3. [lonyrHsle HedTsaHbIe Ta3bl. HedTh u e€ mpoucxoxaeHue. KameHHbIi
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(PTH: MEpPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHUECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MCXKAY pa3IMYHbIMU KJIaCCaMH YTJIEBOJOPOIO0B.

DJEKTPOHHOE CTPOCHHME TIaJOreHIIPOU3BOAHBIX YINIEBOJOPOJAOB. Peakuuu 3amelieHus
rajjoreHa Ha THJIPOKCOTpYIIly, HUTPOIpyIIy, IUaHOTpynny, aMmuHorpynny. /JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTtBopa wiénoud. BsaumopeiictBue
JUTaJIOr€HAIIKAaHOB C MarHueM W LUHKOM. [IoHsATHE O MeTamuioopraHuyecKuX COECTUHEHHUSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEBpallleHUN: NU3yuyeHUe
($u3HYECKUX CBOMCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIIUil YIIIEBOLOPOIOB
pa3IMyYHBIX KJaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, PacTBOpa MepMaHraHaTa
KaJIs, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAaYHbIM pacTBOpoM okcuja cepedpa(l)), kauectBeHHOE
oOHapyXeHHe YriepojJa U BOAOPOJa B OpPraHMYECKUX BEHIECTBAX, MOJNyYEHUE HTHIIEHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekuusamu «Hedts» m «VYromws», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJCIMPOBAHHE  MOJIEKY]  YIJIEBOJOPOAOB MU
raJIOT€HIIPOU3BOIHBIX YIJIEBOJOPO/IOB.

KHCJIOPO}]COJICP)K&IIII/IQ OpraHn4e€CKue COcAMHECHUs.

[IpenenpHble OAHOATOMHBIE COUPTHL. CTpoeHHE MOJEKyn (Ha MpUMepe MeTaHoJla H
sTaHosa). ['oMonorudyeckuit psij, odmas Gopmysa, n3o0Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
O®u3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEXKAY
MOJICKYJIaMH CITUPTOB. XUMHYECKHE CBOMCTBA: pC€aKkuuu 3aMCIICHUS, ACTUApATAllUU, OKUCIICHUAA,
B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOPTraHMYECKUMHU KHucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CIUPTHI. JleHCTBHE 3TaHONAa W METaHoJa Ha OpraHm3M denoBeka. CrocoObI
MOJTyYeHUs U MPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upsl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHoOroaTOMHbI€ CHOUPTHI — STUICHIVIMKOJIb M MIHLEPUH. DPU3NYECKHME U XHMUYECKUE
CBOMCTBA: pPC€aKknuu 3aMCUICHUA, BSaI/IMOJIeI\/’ICTBI/Ie C OpraHNM4Ye€CKUMHU W HCOPTraHNMYCCKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakliisg Ha MHOroaTOMHbIe cnupThl. [IpeacraBienne o MexaHu3Me
peakuii HykieopuIbHOro 3amenieHus. JlelictBue Ha opraHu3M yesnoBeka. CrocoObl moTydeHus
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIIbl, B3AUMHOE BIUSHHE THIPOKCOTPYIIBI U O€H30JIBHOTO s/pa.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydyeHUsS W MPUMEHEHHE (eHoIa.
®denonopManbaeTUAHAS CMOJIA.

KapOoHunbpHBIE COCIMHEHUS — albJCTUIbl HW KETOHBL. ODJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSl M HOMEHKJarypa. PU3MYECKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoequHeHuss. OKUCICHUE aJbIerujioB,
KaueCTBCHHBIC peakiuu Ha anpieruabl. CrmocoObl MOMyYeHUsS W MPUMEHEHHE albJCTHIOB U
KETOHOB.

OaHOOCHOBHBIE TpeaeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiIarypa. DHU3MUECKHME CBOMCTBAa OJHOOCHOBHBIX
npeiebHBIX KAPOOHOBBIX KUCIIOT. BogopoHbie CBsI3U MEXKy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMUYECKUE CBOMCTBA: KUCJIOTHBIC CBOMCTBA, peakivs dTepuUKAMK, PEaKIUU C y4acTHEM
YIJIEBOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucioThl. [loHsATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpENeIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJECHHOBAs, JUHONEBAs, JUHONEH08as KUCIOThl. (CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psa, oOuas Gopmyna, u3oMepus U HOMEHKIATypa.
Du3nYECcKne 1 XMMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMUYECKHUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
1men049Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COAEPIKALIMX OCTATKU HETPeIeNbHbIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO0mass xapaktepuctuka yrieBoAoB. Krmaccudukamus yrieBogoB (MOHO-, IU- U
nosMcaxapuael). MoHocaxapuasl: TIIIOKO3a, (QPYKTO3a, rajJakrosa, pudo3a, 1e30KCupuodo3a.
®duznyeckue CBONCTBA U HaxoXAeHHe B npupoje. DoTtocunres. XMMHUUECKHUe CBOWCTBA TTFOKO3bI:
PEaKINU ¢ YIaCTHEM CITUPTOBBIX M JIBJICTHTHOM TPYIII, CTUPTOBOE U MOJIOYHOKHUCIIOE OPOKECHHE.
[TpumeHeHue TII0KO03bI, €€ 3HAUCHHE B KU3HEEATEIIbHOCTH opranusma. Jlucaxapuasl: caxaposa,
MaJIbTO3a W JIakTo3a. BoccTaHaBIMBaroN©e W HEBOCCTAHABIIMBAIONINE AMCAXapHuIbl. [ uaponu3
nucaxapuaoB. Haxoxaenue B mpupone u npumeHenue. [lonucaxapuasl: Kpaxman, TJIUKOTEH U
nemtrono3a. CTpoeHre MakpoOMOJIEKYyl KpaxMmana, TIIMKOTeHa M IeJUTIoNIo3bl. Dusndeckue
CBOICTBa Kpaxmala U LeJUTI0JIO3bl. XUMUYECKHEe CBOMCTBA KpaxMaia: THAPONIN3, KaueCTBEHHAs
peakusi ¢ HMOAOM. XHWMHYECKHE CBOWCTBA MEJUTIOJO3BI: THAPOJH3, MOJNydeHHe J(PHUPOB
1eJuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAJILHBIE METO/Abl M3YYEHHUs BEIIECTB U WX MNPEBpAIIEHUM: PACTBOPUMOCTh
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIAa C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa
B QJIBJETHU]] HAa PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BUI€OMATEPUAoB), KAYECTBEHHbIE PEAKIIMU Ha aJIbJIETUIbI (C
runpokcugoM guamMmuH cepebpa(l) u ruapoxkcunom wmenu(Il)), peakums rauuepuHa c
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa Tir0K03bl ¢ ruapokcuaom meau(Il), B3aumozeiicTBue kKpaxmaia ¢ HOAOM, pelleHHe
AKCIEPUMEHTAIbHBIX 3aj1a4 1o TemMaM «CrnupThl U GpeHomnbl», «KapooHoBbie kuciaoTel. CloxKHbIE
3UPBD».




A30Tconepmamne OpraHn4eCKue COCAUHECHHUSA.

AMHHBI — OpraHMYeCKHe TPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
amudaruyecKkue U apoMaTHYECKUE; IePBUYHbBIC, BTOPHYHBIC U TpeTHuuHble. CTpOSHUE MOJIEKYIL,
obmas ¢opMyna, u3omMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOWMCTBA
amudaTHyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AIKHJIMPOBAHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30THCTOM KHcJIOoTOM. CONMr aIKMIaMMOHUS.

AHWINH — NIpeJICTaBUTENb aMUHOB apoMaTHueckoro paga. Ctpoenue aHuianHa. B3aumHoe
BJIMSIHAE TPYII aTOMOB B MoJjekyie aHwinHa. OCOOCHHOCTH XMMHYECKHX CBOWCTB aHMJIMHA.
KagectBenHnble peakuuu Ha aHWiIMH. CrnocoObl MOJIydeHHs U INPUMEHEHHE anu(paTHYeCKHX
amuHOB. [losyueHne aHmInHA U3 HUTPOOEH307a.

Amunokuciotsl. Homenknatypa u uzomepusi. OTiesbHbIC IPEICTABUTENHN 0.-aMUHOKHUCIIOT:
TIIMIUH, anadnd. Ousnyeckre cBOMCTBA aMUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(}OTEepHBIX OPraHUYECKUX COCTMHCHHH, pEaKIysl MOJUKOHISHC AU, 00pa30BaHUE TIENTHIHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIU3 TIENTUIOB.

benku kak mpupoaHbie monuMepsl. [lepBudHas, BTopuuHas U TPETUYHAS CTPYKTYpa OEIKOB.
XuMHUECKue CBOICTBA OENIKOB: THAPOJIN3, IeHATypalysl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

DKCHEepPUMEHTAIbHBIC METO bl M3YYCHHS BEIISCTB M UX IPEBPAIICHU: PAaCTBOPEHUE OEITKOB
B BOJIe, JEHaTypalus O€JIKOB IPU HArpeBaHWM, I[IBETHBIC pEaKIMU Ha OEJKH, pelieHue
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJIepKalllie OpPraHUYECKHE COCIMHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHEHUI.

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHMUA.

OcCHOBHBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U TOJIMKOHCHCALIHS.

[Tonmumepnsie MaTepuansl. [lnacTMaccsl (MOAMATHIIEH, TOTUIPONUIIECH, TOJIMBUHUIXIIOPU,
MOJINCTUPOII, TOJIMMETHIIMETAKpUIIAT, OJMKApOOHATHI, HOMUATUIIeHTepedTanar). Y Tuinuzauus u
nepepadoTKa MIaCTHKA.

OnacToMepbl: HATypaJbHBIM  KaydyyK, CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypalibHbIE (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TomuMepsl ceMaIbHOTO HazHaYeHHS (Te(JI0OH, KeBJIap, MJICKTPOIPOBOISIIUE TIOJUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

SKCHGDI/IMeHTaHBHBIe METOJAbI M3YYCHHUS BCHICCTB M HX HDGBD&HIGHI/IﬁZ O3HAaKOMJICHUE C
06pa3uaMH MNpUpPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Pacro3HaBaHne MIaCTMACcC U BOJIOKOH.

PacuérHble 3a1a4mn.




Haxoxnenne MONeKyIsipHOH (pOpMYITI OPraHUYECKOTO COSIMHEHUS 110 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOU (OPMYIbI OPTraHUYECKOTO
COeTMHEHMS 110 Macce (00BEMY) ITPOIYKTOB CrOPaHUs, 110 KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOPMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOHCTB HMIIM CIIOCOOOB MOJYYCHHS,
OTIpeIeJIeHUE IO BBIXO/Ia IPOAYKTA PEAKIIMU OT TEOPETUUIECKH BO3MOXKHOTO.

MexnpeIMeTHEIE CBA3H.

Peanuzanus MeXINpeaMETHBIX CBSI3eH IpU M3ydyeHUHM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBJICHWE, HAy4YHBIM (akT, rumoresza, TEopus,
3aKOH, aHaIM3, CHHTE3, KIAcCHU(UKAIWs, HAOIIOJECHUE, M3MEPEHUE, SKCIICPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

®du3nka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb,
BEIIICCTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBA, (PM3MUYCCKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kieTka, opraHus3M, 3KOCHCTeMa, Ouocdepa, MeTaboIM3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA TUI MHUTaHUs, OpokeHHe, (HOTOCHUHTE3, JbIXaHUEe, OCJKH,
YIJIEBOIbI, )KUPbI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHoorNs;: MUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIUE CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XUMHueckuid anemenT. M3oronel. CTpoeHHe 3JIeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenernenue
AJIEKTPOHOB 10 aTOMHBIM OpOUTANAM. DJIEKTPOHHBIE KOH(UTYypallMd aTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

[lepnonuueckuit  3akoH u llepuoguyeckas cucrtemMa XHUMHUYECKHMX  3JIEMEHTOB
.. MenneneeBa. CBsizp NMepuOAMYECKOro 3aKkoHa W I[lepmoamueckoil CUCTEMbl XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB



XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMMH IpPOCTHIX M CJIOXKHBIX BELIECTB IO IpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro sakona /[.J1. Menneneesa.

XuMHudeckasi CBsI3b. BHUABI XMMHUECKOM CBSI3M: KOBAJICHTHAS, MOHHAs, METaJLITMUECKAs.
MexaHn3MbI oOpa3oBaHHs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus W JIMHA CBs3U. [loJIpHOCTH, HANpPaBIEHHOCTh U
HACHIIIAEMOCTh KOBaJEHTHOU cBsizu. KpaTHbie cBsizu. BomopoaHas cBsi3b. MeEXKMOJIEKYIISIPHBIC
B3aNMO/ICHCTBHS.

BanenTHOCTs M BajEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpbI
MOJICKYJ C HMX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpEe COCTUHEHHUU DIIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHne o0 KOMIUIEKCHBIX coefuHeHusix. (CocTaB KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTtne o
KOOPJMHAIIMOHHOM XUMHUH.

BemectBa MOJNEKYISIpHOTO W HEMOJIEKYJIIPHOTO CTpPOEHUs. THUIbl KpPHUCTAIIMYECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o mucnepcHbIx cuctemax. Mctunnasie pactBopsl. [IpencraBienrue 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BENICCTB. |pUBHAIBHBIC HA3BAHHS
OTJIEJIbHBIX NPEJCTAaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccugukarus XuMHYeCKUX peakiyil B HEOPraHMYeCcKol U OpraHn4ecKoil XuMuH. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHs W IMPEBPALICHHS HEPIHUH NPU XUMHUYECKHX
peakuusax. Temnossle 3(HeKTh XUMHUECKUX peakluil. TepMOXUMHUECKUE ypaBHEHHUS.

CKOpOCTL XUMHYECKOMN pc€aKkuuu, €€ 3aBHCUMOCTbh OT Ppa3JINYHBIX (I)aKTOpOB. I'omorenHsie 1
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTopkI.

O6paTI/IMBIe n HCO6paTI/IMLIe peaKknuu. XHUMHUYECKOE paBHOBECHC. KoncranTa XuMH4ecKkoro
PaBHOBECHA. q)aKTopI)I, BJIMAIONIUME HaA IIOJOKCHHUEC XUMHUYCCKOI'0 paBHOBECHUA: TEMIICpaTypa,
JAaBJICHUC U KOHIICHTpAWU BCUICCTB, YHACTBYIOIIUX B PCAKIIUH. HpI/IHHI/IH Jle IllaTenne.

OnexTponuTtnueckass jucconmanus. CunbHble M cialble  A5eKTpoiuThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiun nonnoro ooMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknuuu. Crenenp oxuciacHuS. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOHeCCBI OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHIIHe OKHUCIUTEIN U
BOCCTaHOBUTEIU. MeTon QJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pPacTBOPOB U paCIIaBOB BEIICCTB.

OKCIIEPUMEHTATbHBIC METO/bl M3YYCHHS BEIIECTB M WX MPEBPAIICHUHN: Pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalM3aToOpa, MOJEIU KPUCTANIMYECKUX PEIIETOK,
IPOBEJCHNE peakuuid HMOHHOrO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.




Heopranuveckasi xumus.

[Tonoxenne HemeTauioB B llepmomudveckoil cucTeMe XHUMHYECKHX — JJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aroMoB. Du3nueckue CBOHCTBA HEMETAJLIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Ilonydyenne, ¢pu3nveckne U XUMHYECKHE CBOMCTBA: PEAKIMU C METALIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TOIJIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpHpoje, CIOCOObI MOTY4YeHHs], (PU3UUYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEpKAIIUE COCAMHEHUS TaJOT€HOB.
JlaboparopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs rajioreHoB. [IprMeHeHre rajloreHoB 1 ux
COEMHECHUM.

Kucnopon, o30H. JlaboparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJIy4EHHs] KHCIOPOJA.
dusnuecKkue 1 XUMHUYECKUE CBOMCTBA U IPUMEHEHUE KUCI0poa U 030Ha. OKCHJIbI U TEPOKCHUIBI.

Cepa. Haxoxenue B mpupojie, CiocoObl moiyueHus, pu3snieckre 1 XUMUYeCKUe CBOICTBA.
Cepoogopon, cynbduabl. Oxcun cepri(IV), okcnn cepri( V). CepHricTas U cepHasi KHCIOTHI U KX
conu. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHL. [IprMeHeHune cepbl u €€ coeTuHeHU.

A3oT. Haxoxenue B mpupo/ie, criocoObl HoMy4YeHus, (U3nIecKre 1 XMMHUUECKUE CBOWCTBA.
Ammuak, HUTpUAbl. OKcHIbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyid. OcoOeHHOCTH
CBOMCTB a30THO KUCIIOTHI. [IpuMeHenune a3ora u ero coeIMHEHUN. A30THbBIE YA0OOPEHHUS.

®ochop. Haxoxmenue B mpupoje, crocoObl MOMydeHUs, (QU3HUSCKUEe W XUMUYCCKUE
coiictBa. @ochuast u pochun. Oxcuant pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y100peHUs.

VYrnepon, HaxoxiaeHue B TpHpoae. AJuioTpornHble Moauduxanuu. Duzndeckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcun yraepona(ll), oxcun
yraepoaa(IV), yronpHas kuciora u €€ coid. AKTUBUPOBAaHHBINA Yroib, agcopouus. dynnepensl,
rpadeH, yriepoaHble HAaHOTpyOKu. [IpruMeHeHne MpocThIX BEIECTB, 00pa30BaHHBIX YIIEPOAOM,
Y €r0 COCTMHEHUM.

Kpemuuii. Haxoxnenue B mpupojie, cocoObl MOMy4eHUs, (GU3NYeCKHe M XMMUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coequHeHni. CTEKIO0, €ro MOoJIy4eHHE, BUABI CTEKIIA.

[Tonoxenne metamioB B [lepuoanyeckoit cucreMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UueK aTOMOB MeTaylioB. O0mue pu3nyecKkue cBONCTBAa METAJUIOB.
[TpumeHeHnue MetannoB B ObITY U TexHUKe. CIIIaBbl METAJIIOB.

DIEKTPOXUMHUUECKUH psijl HANpsKeHUH MeTaioB. O01e crocoObl MoJydeH!s! METAIJIOB:
TUPOMETAJUTYprisi, MUPOMETAIUTYPrus, dNeKTpoMeTayprus. [IoHsTHE 0 KOPPO3UU METAJLIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

OO6mass xapakrtepuctuka MeTtaiioB IA-rpynmsl [lepuoanueckoit cUCTEMBl XMMHUYECKHUX
sneMeHToB. Hatpuii u kanuil: monydenue, pu3MuecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAMHEHUM.



O6mas xapakrepuctuka metawioB IIA-rpynmer [lepuogudeckoil cucTeMbl XUMHYECKUX
3JIEMEHTOB. MarHuii ¥ KajJblMi: OJdy4YeHue, pru3nyeckre 1 XMMUYeCKHUe CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUH: ToNydeHue, pusndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGPOTEpHBIE CBOWCTBA OKCHJA W THAPOKCHUAA ATIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mas xapakrepucTuka MeTawioB nobouynsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMa U ero coequHeHU. OKCHIbl U THAPOKCHUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tony4yeHnue u npuMeHEHHE XpoMa.

dusnueckue M XHUMHUYECKHE CBOMCTBA MapraHlla M €ro coeauHeHuid. Baxueimne
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranua(VII). Ilepmanranar kanus,
€ro OKUCIIUTENIbHbIE CBOMCTBA.

OuznyecKkue U XMMHUECKHUE CBOMCTBA Kele3a U ero coequHeHni. OKCUAbI, TUIPOKCUIIBI U
conn xkene3a(ll) u xeneza(lll). [lonyduenne u npuMeHeHHE *Keje3a U ero CIIJIaBoB.

dusznyeckue U1 XMuMHUYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenne u npuMeHeHue
MeIU U €€ COeIUHEHUN.

[{uak: momydeHue, GU3MUECKUE K XUMHYECKHUE CBOMCTBA. AM(OTEpPHBIC CBOWCTBA OKCHJIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI LIMHKA. [[pMeHeHne nuHKa 1 ero COeJMHEHUN.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALIEHUN: n3y4eHue o0pas3ion
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHUs B KUCIOPOJE, M3yYCHHE KOJUICKIINU
«MeTannsl U CIJIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U MIETIOYHO3EMENbHBIX METAJUIOB C BOAOH
(BO3MOKHO HCIIOJIH30BAHNE BHICOMATEPUAIIOB), B3AaMMO/ICHCTBHE IMHKA M XKeJie3a C pacTBOpaMu
KHUCTIOT U IIeNIouel, KaueCTBEHHbIE PEaKI[Mi Ha HEOPraHWYEeCKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIOB, B3aUMOJICHCTBHE THIPOKCHIOB ATFOMUHUS U IUHKA C PACTBOPAMH KUCIIOT U
nienoueH, pereHne dKCIepUMeHTATbHBIX 3aa4 1o TemaMm «[ anorens», «Cepa u e€ CoOeMHEHUS,
«A30T 1 pochop u ux coeauHEeHUs», «MeTaIBl TIABHBIX MOATPYIIY, «MeTamisl TOOOYHBIX

HOJTPYII.

XuUMHUA U KU3HbD.

Ponp xumun B 00ecrieueHnH YCTOMYMBOTO pa3BUTHS deoBedecTBa. [[oHATHE 0 HAYUHBIX
METO/1aX MO3HAHUS U METOJOJIOTUM HAYYHOTO HcclieoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHYECKOTO TIPOU3BOACTBA. [IpOMBINIUICHHBIE CTTIOCOOBI TTOYYSHHUST BaXKHEHIIMX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOTHI, MeTaHoJa). [IpoMBIlUIEHHBIE CIOCOOBI
MOJIyYEHUS METa/NIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpY)Kalolled cpeabl U €ero
nocneAcTBusl. Poib XuMun B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.

XuMus U 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. llpaBuia uCHOIB30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METUIIMHBI.

XUMHS OUIIHA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBEIE T00aBKH. POJIb XUMHHU B 00€CIIEYEHNH
MMUIIEBOH O€30IMacHOCTH.



Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumms. [IpaBmia Ge3zomacHOTo
UCIIOJIb30BAaHUS TPENapaToB ObITOBOM XMMHUU B IIOBCETHEBHON JKHU3HU.

XUMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).
XuMHs B CEIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y100peHNsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KpaCKU, CTEKJI0, KepaMuka. Marepuansl 1Jis
anexkTpoHuku. Hanorexnonoruu.

PacuérHble 3a1a4n.

Pacuérsl: Macchl BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
wii 00bEMY OJHOTO W3 YYacCTBYIOIIMX B pEAKIMU BEIIEeCTB, Macchl (00BbEMa, KOIMYECTBa
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIIM OJHO W3 BEHIECTB MMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOYKTa peaxiuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIGHTpAIlMM BEIIeCTBA B PacTBOpE, JOJM BBIXOJA
MPOJIYKTa PEaKIUU OT TEOPETUUECKHA BOSMOKHOTO.

MeXInpeaMETHBIC CBSI3H.

Peanuzarus MexXnpeaMeTHBIX CBSI3€H IPH U3Y4YeHUU OOIIeH 1 HeopraHuuecKoi xumun B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHATUH, MPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJICHUE, HAy4YHBI (aKT, TUIMOTE3a, TEOpHS,
3aKOH, aHaliu3, CHUHTEe3, Kiaccu(ukanus, TEpPUOIUYHOCTh, HAONIOACHUE, W3MEPEHHE,
AKCIIEPUMEHT, MOIEIIb, MOAECIIUPOBAHUE.

®usuka: marTepusi, MUKPOMHpP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEWTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, HIealbHbIN a3, ((U3MUeCKUe BEIUUNHBI, €AMHUIIBI U3MEPEHUs,
CKOpOCTb, DHEPI'Us, Macca.

buonorus: KJICTK4, OpraHu3M, 3JSKOCUCTEMA, 61/100(1)epa, MeTa6OJII/I3M, MaxKkpo- H
MHKPOI3JICMCHTHI, 6CJ'IKI/I, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTHI, q)epMeHTBI, T'OPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

FGOFpa(I)I/I}IZ MHHCEpAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PECCYPCHI.

TexHomornus: XuMHUdecKas MNPOMBINIJICHHOCTE, METAJINIYPrusd, CTPOHUTCIBbHBIC MaTCpHAJIbI,
CEIbCKOXO03S1ICTBEHHOE NINpOU3BOJACTBO, MNUIINCBAsA IMPOMBINIICHHOCTD, (I)apMaL[eBTI/I"ICCKaﬂ
IMPOMBIIIJICHHOCTD, IMPOHU3BOJCTBO KOCMETHUYCCKUX nmpemnaparos, IMPONU3BOJACTBO
KOHCTPYKIIHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA



JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOCHHUS NPeIMeTa «XUMHUS» Ha YPOBHE CPEIHEr0 00I1ero 00pa3oBaHus BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYUYaAIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCSl IPUHATBIMU B OOLIECTBE INpPaBUJIAMU U HOpPMaMH IOBEACHUS; HAIUYME
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IpEeIMeTa «XUMHUS» OTPAXKarT c(HOPMUPOBAHHOCTD
OIIbITa MO3HABATEIBbHON U NMPAKTUYECKON JIESATENbHOCTH 00YyYaIOIUXCcs B IPOLECCE pealn3alum
00pa30BaTeIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpaxaroT cHOPMUPOBAHHOCTb
OIIBITA IT03HABATEIbHON U MPAKTHYECKON IEATEIIbHOCTU 00YUYaroIIKXCsl B IPOLECCE pealln3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) IPaKIaHCKOI0 BOCIIUTAHUSA

OCO3HaHUA O0yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

MIPEACTABIICHUS O COLMAJIBHBIX HOpPMax M TNpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘ICGHHX ITPOCKTOB,
PEIICHHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHMH;

YBaXXCHHUA K HPOLECCY TBOPUYCCTBA B o0yactu TCOPHUU U IMPAKTHUYCCKOI'0 MPHIIOKCHUA
XUMHHU, OCO3HaHWA TOIO0, YTO JAaHHBIC HAYKMW €CTh pPE3YIbTAT JJIHUTCIbHBIX Ha6JIIO}IeHHI>'I,

KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, IOCTOAHHOI'O TPpyJda y‘IéHLIX U MPAKTUKOB,

HHTEpECa W TIO3HABATCIIBHBIX MOTHUBOB B TIIOJYUCHHUH W TOCICAYIOIIECM aHAJIN3C
I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX JOCTUKCHHUAX COBpeMCHHOﬁ OTE€YECTBEHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHM,;



CIIOCOOHOCTH OLICHMBATh CUTyalllH, CBA3AHHbLIC C XUMUYCCKNMU ABJICHUSAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOHUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIEACTBUM MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M TICHXHUECKOMY 37I0POBBIO;

coOOIeHUsT TIPaBUJI 0€30IMMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
JKU3HU, B TPYAOBOU AEATEIBHOCTH;

INOHUMaHHA LCHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJUICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINX 3M0POBBIO U JKU3HU n}oz[ep“[;

OCO3HAHMS TIOCIIEACTBUH M HENPHITHS BPEIHBIX NPUBBIUEK (YHOTPEOICHHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOro BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
OOLIECTBEHHO 0JIE3HO, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKHX 3a7ad COIHAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3y4YEHHIO Mpodeccuil pa3auyHOTo poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH JIeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYATBHOM TpaeKTOpur 00pa3oBaHus, OyayIieit
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKU I1€JIeCOOOPA3HOr0 OTHOIIEHUSI K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHUA TI00aTBHOTO XapaKkTepa YKOJOTUUYECKHUX MPOOJIeM, BIHMSHUS YKOHOMUUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HaHUA HGOGXOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOJIE30BAHMA,

AKTHUBHOTO HENPUATHS JEUCTBUM, NMPHHOCAIINX BpPEX OKPYKAIOIIEH NPUPOIHON Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUN U MPEAOTBPALLATH UX;



HAJIMYUSL Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, AKOJIOTHYECKONH KYJIbTYpHI, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOH  HAlpaBlIeHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
MI03HABAaTEIbHON, KOMMYHHKATUBHON M COLMAIILHON MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAyKu W
00I11eCTBEHHOM MPaKTUKY;

NOHUMaHMA CHeUu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKarolleM
MHUpE KaK O €QUHCTBE IPUPOJbI U YEJIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, B pEIIEHUH I100aIbHBIX IPOOIEM YCTOHUMBOIO pa3BUTHSI YEJIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOAOB IIO3HAHW,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIEC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (PAKTOB U MMEIOLUXCS TaHHBIX
C LENBIO ITOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMHUYCCKHE 3HAHMS JJIsL pCHICHUSA HpO6J’ICM
B PCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX,

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTHM K HENpPEepbIBHOMY OOpa30BaHMIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJIYYCeHMIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBHH C >KU3HEHHBIMHU

MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPYAa B Pa3IUUHBIX cepax NpoPecCuoHaNbHOM AesITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHble pe3yabTaThl OCBOCHHUS MPOTPaMMBI 10 XMMHH Ha YpPOBHE CPEIHETO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HA4YUMBIC JJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}0m1/1xcs[ MCKIUCHUIITIMHAPHBIC
(MC)KHpe,Z[MCTHBIe) O6IJ_IGHay‘-IHLIC MOHATHA, OTpAXKAOIIUC LEJIOCTHOCTD HaquOﬁ KapTUHBI MUpa



U creruuKy METOJ0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIeCcC, CUCTEMa, HAYYHBIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHUBEpCallbHble ~ y4eOHble ~ jgedcTBus  (HO3HABaTeNbHBIE,  KOMMYHHUKAaTHBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  GopMupoBaHWE  (YHKIMOHAIBHOW  TPAMOTHOCTH H
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIMXCS ~ HCIHOJb30BaThb  OCBOEHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpPCAIbHbIE y4yeOHbIE JCUCTBUS B IO3HABATEIbHOH U

COHH&HBHOﬁ ITPAKTHUKE.

MeranpeaMeTHble pe3yNbTaThl OTPa)XKalOT OBJIAJIEHUE YHUBEPCAIbHBIMH yYEOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE T1eHCTBHS
1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITeNIbHO (OPMYITUPOBATh U AaKTyalH3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIpCACIIATL LCIN ACATCIBHOCTH, 3ad/laBad IIapaMCTPbl WM KPUTCPpUU HX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHHUHI HpI/IéMI)I JOTHUYCCKOI0 MBIINIJICHUA: BBIICIATDH
XAPaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATbL WX B3aUMOCBA3b, HCIIOJB30BATH
COOTBCTCTBYIOIINEC MMOHATHUA JIA 00BICHECHUS OTACIBbHBIX q)aKTOB n SIBJ'IeHI/II\/'I;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIMU BEIIECTB U XMMHUUECKHUX PEaKIIMii;

YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3U MEKy U3yYaeMbIMU SIBIICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMAaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKIIIOYECHUS,

OPUMEHATHh B MpoIecce MO3HAHUS HCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XxumMuueckass (GopMynia, YypaBHEHHE XHMHYECKON peakuuu — TpUd pElIeHuHd Y4eOHBIX
[03HABATEJIbHBIX U MIPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BaHHBIE MOJIEJIbHBIE ITPEACTABICHUS 1JISI
BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB U3Y4AE€MBbIX BEHIECTB U XUMUYECKHX PEAKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIaACTh OCHOBAMH METOJOB HAYUYHOT'O MMO3HAHHNA BCUICCTB U XUMHYCCKUX peaKuHﬁ;



(I)OpMy.]'II/IpOBaTB oM W 3aJadu  HCCICIO0BaHHUA, HUCIIOJIB30BaTh IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(bOpMy.HI/IpOBaHHLIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI
JIA (bOpMI/IpOBaHI/IH THUIIOTESHBI 110 IMMPOBEPKE MMPAaBUIbHOCTH BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BJIAJETh HAaBBIKAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M MPOBEICHUS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATE 0OOCHOBAHHBINA OTYET O MPOACTAHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&T@HBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCHICHUA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B IIO3HAHUA.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManuu (HAY4IHO-TIOMYISApHAs
JauTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPa3IUYHbIE METOJbI HpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy IpencTaBieHHUs MH(GOpMaLUU (CXEMBbI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAaYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOU
uH(popMaLMel: NPUMEHATh MEXIpeAMETHble ((U3NYecKHue U MaTeMaTU4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAaE€MOM TEMBI B X0JI€ TUAJIOTa U/WUJIN TUCKYCCHUH,
BBICKA3bIBATh UieH, POPMYITHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALHUEN PEe3yJbTAaTOB IT03HABATEJIBHON JEATEIIBHOCTH, IMOJTYyYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJHEHUH XHUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB W3Yy4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpOeKTa, U (POPMYJIMPOBATH BBIBOJBI O pe3yiabTaTaM MPOBEAEHHBIX
WCCIICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeylaraéMblii alrOpUTM JIEHCTBUH NPU BBIOJHEHWH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYHIECTBIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBEC CaMOaHaJIn3a 1 CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl 10 XMMUU Ha YIIIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYESCKHE JUIs y4eOHOTOo mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUJbI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHUA U MPHUMCHCHUIO
3HAHU B Pa3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TaKXKe B PEaJbHBIX JKU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHen. B ImporpamMme o XuMuu NpeIMETHBIC PE3YJIBTAThI IPECACTABJICHLI 11O T'OAaM
U3YUYCHHUS.

10 KUIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckast XUMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABIECHUIN: O MECTE U 3HAUEHUU OPTaHMUYECKOI XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCIeYeHNH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTMYECKOM, IHEPreTUYECKON M MUILEBO 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX HCTOYHMKOB SHEPrUH, B OOECIEUEHMH pPallMOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHSATHUS — XUMUYECKUH JIEMEHT, aTOM, SIIPO M JJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToMHbIe
opOUTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPUAM3AINS aTOMHBIX OpOUTAJIeH,
WOH, MOJIEKYyJa, BaJ€HTHOCTB, AJIEKTPOOTPHIIATEIIbHOCTh, CTENECHb OKHUCIICHHS, XHUMHYECKas
CBsI3b, MOJTb, MOJIIPHASI MAcCa, MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIIA,
pagukan, CTpyKTypHbie (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs1 (F€OMETPUYECKAs], ONITUYECKAsI), ©U30MEPbI, TOMOJIOTHYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA- M a30TCOoAepkalllie OpraHU4YeCKHe COEAMHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHbI
(mepuogmveckuii 3akon J[. WM. MenngeneeBa, Teopus CTpOEHHUS OPraHUYECKHUX BEIIECTB A.



M. BytnepoBa, 3aK0H COXpaHEHHS MacChl BENIECTB, 3aKOH COXPaHEHHS W MTPEBPAICHNS SJHEPTUU
npu XUMHUYECCKUX peaKLII/I}IX), 3aKOHOMCPHOCTH, CHUMBOJINYESCKUUN A3BIK XHUMHU,
MHUPOBO33PECHUYCCKHE 3HAHHMSI, JICKAINIUE B OCHOBE MOHWMAHHS NMPUYMHHOCTH W CHCTEMHOCTH
XUMHWYCCKUX SIBJICHI/If/’I; NpCaACTaBJICHUA (0] MEXaHu3IMax XUMHNYCCKUX peaKLII/If/’I,
TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKAHUS, O B3AUMHOM BIIMSTHHA
aTOMOB U TPYIII aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U ME30MEPHBIN 3 (HEKTh, OPHEHTAHTHI | 1
Il poma); ¢akTomOrMUecKue CBEACHUS O CBOKCTBaX, COCTaBe, IOJIYYCHHH W 0E30MacHOM
HUCIOJIL30BAHUU BaKHEHUIIIUX OpraHn4C€CKuxX BCHICCTB B 6LITy n HpaKTquCKOﬁ JCATCIIBHOCTHU
YeNioBeKa, OOIINX HAYYHBIX IPUHIUITIAX XUMHYECKOTO TIPOU3BOJICTBA (HAa IPUMEpE MPOU3BOICTBA
MeTaHoJa, nepepadoTku HedTH);

c(OPMHPOBAHHOCTh  YMEHHI: BBUBIIATb  XapaKTE€pHbIE  IPU3HAKU  IIOHATHIA,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOILIME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHUS! MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTh: OKHCINUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEICTBOM COCTABIECHHUS 3JIEKTPOHHOI0 OanaHca 3TUX peaKiuid,
peakuuii HOHHOTO oOMeHa MyTEM COCTABJICHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHMUI;

H3TrOoTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HWIUIIOCTpallUd  HUX
XUMHUYCCKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHHU A,

c(OpMUPOBAHHOCTh YMEHMI: YCTAaHABINBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONpeAEIEHHOMY KJIacCy/TpyIie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarndeckoi HoMmeHksatype (IUPAC) u nmpuBoauTh TpuBHAIbHBIE HA3BAHUS
JUISL OTZAETIBHBIX NPEACTABUTEIEH OPraHNYeCKUX BENIECTB (ITUIIEH, AllETUJIEH, TOIYOJI, TIIMLEPHH,
ATUJIEHTJIMKOb, (peHou, opMaabaeru, aleTanbIerul, alleToH, MypaBbrHas KUCIIOTa, YKCYCHAsI
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJbMHUTHHOBAas KHCJIOTHI, IVIMLMH, AJlaHWH, MaJlbTo3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOII U APYTHUE);

C(bOpMI/IPOBaHHOCTB YMCHHA ONPCACIIATE BHUA XAMHYCCKOM CBSI3U B OpPraHn4e€CKux
COCOAUHCHUAX (KOBaJ'IeHTHaH 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOAHAA CBHBL);

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHATh IOJO0XKEHUS TEOPHUH CTPOEHUS OpPTraHUYeCcKUX
BeniecTB A. M. bytiiepoBa 111 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh COCTaB, CTPOEHHE, (PU3MUECKHEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKa/JME€HOB, AJKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh TI'€HETHUYECKYIO0 CBS3b MEXAY HHMHU YPaBHEHMSMH COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OpMUPOBAHHOCTh YMEHUS MOJATBEPXKJIAaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHWYECKHX COSAMHEHHW OT KPAaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

Cc(OPMHUPOBAHHOCTb YMEHHsSI XapaKT€pPU30BaTh HCTOYHHUKH YIIIEBOJOPOJHOTO  ChIPb
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB EpepabOTKH;

C(i)OpMI/IpOBaHHOCTI) BJIaJAICHUA CHCTEMOM 3HAaHUH O C€CTCCTBCHHO-HAYYHBIX ME€TOJax
IIO3HAHUsA — Ha6JHOI[eHI/II/I, U3MCPCHUHU, MOACIIMPOBAHUH, ISKCIICPUMCHTC (peaJIBHOM n
MBICJ'IGHHOM) U YMCHUA IPUMCHSATH 3TH 3HAHUA,

Cc()OPMUPOBAHHOCTh ~ YMEHHUS  INPUMEHSITh OCHOBHBIC  OINEpallMil  MBICIUTEIBHON
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTH3aIUI0, BBISIBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — ISl U3YUYEHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMIL;

Cq)OpMHPOBaHHOCTb YMCHHﬁ: BBISIBJIATDH B3aHMMOCBS3h XMMHUYCCKUX 3HAHUM C IIOHATHUSIMH U
MNPpEACTAaBICHUAMU APYIUX CCTCCTBCHHO-HAYUYHBIX MPEAMCTOB  JIJIA bonee 0CO3HAHHOIO
IMOHUMAaHHA CYHIHOCTH MAaTCpUaJIbHOro €AMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLBIC 3HAHHA I10
OpFaHHqGCKOﬁ XUMHHU AJIA 00BACHEHHS U IMIPOrHO3UpPOBaHUA SIBJIGHI/Iﬁ, UMCHOIIINX €CTCCTBCHHO-

Hay4HYIO [IPUPOLY;

c(OpMUPOBAHHOCTh YMEHHUI: IPOBOJAUTh PACUYETHl MO XUMHUYECKUM (QopMmylIaM HU
YPaBHEHMSIM XMMHUYECKUX pEeaKLUil C HCIOJIb30BaHUEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHAJU3UPOBATh M OLEHHUBATH C MO3UIMN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHUSI OBITOBOW M IPOU3BOJCTBEHHOW JAEATEIbHOCTU
YeJOBEKa, CBS3aHHOW C TNepepadOTKOIl BEIIeCTB, WCHOJIb30BATh MOJyYCHHbIE 3HAHMUSA JUIA
HNPUHSTHS TPAMOTHBIX pEIIeHU IPOoOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO TUTAHUPOBATH U MPOBOJAUTH XUMHUYECKUU
HKCHEPUMEHT (TIOTy4€HUE U N3yUYeHHE CBOMCTB OPraHNYECKUX BEILECTB, KAUYECTBEHHbIE PEAKLIUU
YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB M KHCIOPOCOAEPIKAIINX OPraHNYECKUX BEIECTB, PELICHUE
HKCIEPUMEHTANBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMUECKUX BEIECTB) C COOJIIOICHUEM ITPaBHII
Oe3omacHOro oOpalleHus C BellecTBaMM U JabopaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX NOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHU:
coOuIro/IaTh TMpaBHJa SKOJIOTUYECKH 1€J1IeCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOU
NEeSITETPHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbs, OKPY)KAIOMIEH NPUPOIAHON Cpensl u

JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OINACHOCTb TOKCHYECKOI'O JECWCTBUS HA KUBBIC OPraHU3MBbI ONPEICIIEHHBIX
OpPraHMYEeCKHUX BEMIECTB, MOHUMAas cMbIca nokazarens [1J1K;

AHAJIN3UPOBATDH I_ICJ'IeCOO6pa3HOCTB MMPUMCHCHUA OpraHN4YCCKUux BCIICCTB B
IMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHUA COOTHOIICHHUA PUCK-IIOJIb3a,



c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIIECTBIIATh II€JICHANIPABICHHBIN TOUCK XWMHYECKOU
UHGOpPMALUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas W y4eOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi uHpopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHATU3UPOBATH XMMHYECKYIO
uHpOpMaLHIo, TepepadaThiBaTh €€ W UCIOIH30BATH B COOTBETCTBUH C IOCTABICHHON Yy4eOHOM
3aJa4en.

11 KUIIACC

HpCZ[MCTHBIe PE3YyIbTaThl OCBOCHHUA KypcCa «O6ma;1 W HCOPraHUYCCKas XUMUS» OTPAKALOT:

c(OPMHUPOBAHHOCTh MPEJCTABIECHUI: 0O MaTepUaIbHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II0O3HABAEMOCTH SIBJICHUU ITPUPOJIbI, O MECTE U 3HAYEHUHU XMMHH B CHCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00eCleYeHUM YCTOWYMBOIO PA3BUTHUS,, B PELICHUU MNPOOJIEM 3KOJOTHMUECKOM,
DHEPreTUYECKOW W THIIEBOW OE30MacCHOCTH, B PAa3BUTUW MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHHMKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOI'O
IPUPOONIOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYpPhI YEIIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHOM Cpele;

BJIAJICHUE CHCTEMOM XUMHUUYECKHUX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIIOJIATraroIIue
MOHSTHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPHIM3AIUsI
ATOMHBIX OpOuTaNeil, WOH, MOJEKYyJa, BaJCHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, WOHHAs, MeETAJNIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi pemeéTKka, XUMUYECKas pPEaKius, PacTBOP, IJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIMS, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIIOBOM 3(h(PEKT XUMHUECKON peaklnu, CKOPOCTh XHMHUECKON
peakIu, XWMHUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DIEKTPOTUTHUECKOM
aucconuanuu, nepuoanyeckuit 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB,
3aKOH COXpaHEHWUsS W TPEBpAIIECHUs YHEPTUM MPH XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE MOHUMAHUs MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHX SIBJIEHUI; COBPEMEHHBIE IIPE/ICTABICHHS O CTPOEHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJICKYJIIPHOM U HAJMOJIEKYJSIPHOM YpPOBHSX; TPEJCTABICHUS O MEXaHU3MaX XHWMHUYECKHX
peakuuii, TEPMOJANHAMUYECKUX
U KUHETUYECKUX 3aKOHOMEPHOCTAX HMX MPOTEKAHHS, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpax U
JTUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTHYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHUHU U
0e30MmacHOM HCIOJIb30BAaHUN BAKHEUIUX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESTEIILHOCTH YeIOBeKa, OOIINX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(I)OpMI/IpOBaHHOCTB yMeHHﬁZ BBISABJIIATH XapaKTCPHBIC IMPpU3HAKU
HOHS[TI/II\/’I, YCTaHaBJIMBATb UX B3aWMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IIOHATHUA  IIPU
OMMMCAaHUN HCOPTraHNYCCKHUX BCHICCTB U UX npeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHUS UCIOJIb30BATh XHUMUYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS
dbopMyn BelIECTB MW ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/IEIbHBIX BEIECTB;



c(OpMUPOBAHHOCTh YMEHHUSI OINPENIEATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHMSX, BHUJl XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

C(OPMHPOBAHHOCTE YMEHUS OOBACHATH 3aBHUCUMOCTh CBOWCTB BELIECTB OT BHUAA
XUMHUYECKON CBS3M U TUINA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHUPOBAHHOCTh YMEHMM: KJIacCCU(PULMPOBaTh: HEOPraHMYECKUE BEIIeCTBA I0 UX
COCTaBY, XMMHMUYECKHUE pEaKLUUU [0 PA3IMYHBIM IpU3HAKAM (YHUCIY U COCTaBY pearupyroliux
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, H3MEHEHHIO CTEHNeHEW OKHUCIEHHsI 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa W JpPYrue); CaMOCTOATENBHO BHIOMPATh OCHOBAHUS H
KPUTEPHHU 115 KIacCU(UKALIMK N3Y4aeMbIX BELIECTB U XUMHUECKUX PEAKIINMT;

c(OpPMUPOBAHHOCTh ~ YMEHHS PACKpbIBaThb  CMBICI ~ IEpUOAMYECKOro  3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX  DJIEMEHTOB  NEpBOro—ueTrBEpTOoro  mepuoaoB  Ilepuoauueckoil  CUCTEMBI
.. MenneneeBa, HCIONB3YysS IOHATUSA  «OHEPreTUYECKHE YPOBHM», <«OQHEPreTUYECKUE
HOJYPOBHM», «S-, P-, O-aTOMHBbIE OpOHTAIN», «OCHOBHOE U BO30YKIEHHOE YHEPreTHYECKHUEC
COCTOSIHHSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIIEMEHTOB U
ux coeauHeHud no nepuojgam u rpynnam Ilepuommueckoit cucremst [[. . Menneneesa,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJICMEHTOB Ha OCHOBE CTPOCHUS MX ICKTPOHHBIX 000I0YCK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh (ONUCHIBATD) OOIINE XUMUYECKUE CBOMCTBA
BEUIECTB PA3JINYHBIX KJIACCOB, OATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOM CBA3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIbIO YPAaBHEHMH COOTBETCTBYIOIIMX XHUMHYECKHX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHMSI PACKpBIBaTh CYHIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii MOCPeICTBOM COCTABIICHHSI 3JICKTPOHHOIO OajlaHCca 3THX peakiHif; peakluuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB ILUHKA U
AIIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUA OOBACHATH 3aKOHOMEPHOCTH NPOTEKAaHUS XMMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTepUCTUK, XapaKTep M3MEHEHUs CKOPOCTHU
XUMHUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHYECKOTIO PABHOBECHS IO/ BIMSHUEM BHEIIHUX Bo3aelcTBul (mpuHiun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUECKHE PEAKIINH, JISKAIUE B OCHOBE
MPOMBINIJICHHOTO TIONYyYEHUS CEepHOW KHCIOTBHI, aMMHaKa, OOIUe HaydHble MPUHITUITBI
XUMUYECKUX TPOM3BOJCTB; IEJIECO00Pa3HOCTh TPUMEHEHHs] HEOPTraHWYECKHUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(OpPMHPOBAHHOCTD BJIaJICHHUSI CHCTEMON 3HAHUN O METO/1aX HAyYHOTO MO3HAHUS SBICHHUH
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIH ),
UCTOJNb3YyeMbIX B €CTECTBEHHBIX  HayKaX, yMEHHUS OPUMEHSTb 3T  3HaHUA  IIpH
HKCIIEPUMEHTAJIbHOM MCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTHUUECKOH IEATEINBHOCTH YEJI0OBEKA U B IOBCETHEBHOM JKU3HH;



C(OPMHUPOBAHHOCTb YMEHUS BBIABIISTH B3aUMOCBSA3b XMMHUECKUX 3HAHUN C MOHATUSAMH U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IPEAMETOB i Oojiee OCO3HAHHOTO
[IOHUMAaHUs MaTepUaIbHOr0O €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHHUS IPOBOIUTH PACUEThI: C HUCIOIb30BAHUEM MOHATUH «MaccoBas
JI0J1s BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLIEHTPAIIHS»; MACCHI BELeCTBA MM 00bEMa rasa 1mo
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe MM OOBEMY OIHOIO M3 YYaCTBYIOLIUX B pEaKkLUU
BEILIECTB; TEIUIOBOT0 3(p(eKTa peakliny; 3HaueHHUs BOAOPOIHOTO [IOKA3aTEIIs PACTBOPOB KUCIIOT U
ieJ04Yed ¢ M3BECTHOH CTENEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
IPOAYKTa PEAKLUH, €CIU OJHO M3 MCXOIHBIX BELIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHON
MaccOBOM J01el paCTBOPEHHOTO BELIECTBA WJIU JIAHO B U30BITKE (MMEET IPUMECH); J10JIU BBIXOAA
NPOAYKTa peakiuu; 00bEMHBIX OTHOIICHHUN T'a30B;

c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOAUTH XMMUYECKHUN
SKCIIEPUMEHT (MPOBEICHUE peaKluii HOHHOTO 00OMEHa, TOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
W3YYCHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTtamabsl») ¢ coOmoaeHneM IpaBUil
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUs, TMPEICTABISATh B PAa3IUYHON (opMe pe3ynbTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJII0IaTh TIPABUIIA TIOJIb30BAHUS XUMHUYECKOM MOCYI0N U
1ab0paToOpHBIM 000PYAOBaHUEM, OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO
BBITIOJTHECHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHYSCKH [IeJIECO00Pa3HOTO TTOBEICHUS
B OBITYy M TPYIOBOW MAESATENBHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIeH
NPUPOAHON Cpeabl U JOCTHXKEHUS €€ YCTOWYHMBOTO PAa3BUTHS, OCO3HABATH OMMACHOCTh
TOKCUYECKOTO JEHUCTBUS Ha KUBBIE OPraHU3Mbl ONPENECIEHHBIX HEOPraHUYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHU: OCYIIECTBIISATH IIEJICHAMPABICHHBIA TOUCK XUMHUYECKOU
uH(pOpMallMd B Pa3IMYHBIX HCTOYHWKAX (HayyHas U yd4eOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoi wuHpopmaruu, WHTEpHET W JApyrue), KPUTHYECKH aHATU3UPOBATH XUMUUYECKYIO
uH(popMalrio, epepadaThiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C IMOCTaBIECHHOW y4eOHOM
3a/1a4en.

[TOYPOYHOE ITNTAHUPOBAHUWE

10 KJIACC

1 Teopus ctpoeHus [IpenmeTr opraHnyecKor XuMHUHU 1

OPTaHUYECKUX

coennHeHnii A.M.

byrtieposa
2

Teopust xumuyeckoro ctpoenust | 1

3 Teopust xumuyeckoro ctpoenust | 1

4 DJIeKTpOHHAs TpUpoaa 1
XUMHUYECKUX CBSI3EU B
OPTraHUYECKUX COCIUHECHUSIX




5 Knaccuduxkanus oprannyecknx | 1
COeIMHEHUN
6 YT11eBo10pO b1 DJIEKTPOHHOE CTPOSHUE allkaHoOB | 1
7 AJKaHBI 1
8 AJKaHBI 1
9 [T/PNel KauecTBeHHOE 1
OTIpEJICIICHHE YTIICPOIa,
BOJIOPOJIa U XJIOpa B
OPraHUYECKUX COCTMHCHHUSIX
10 AJIKCHBI 1
11 AJIKCHBI 1
12 AJIKEHBI 1
13 [1/PNe2 ITonyuenue 3TuneHa u 1
OTIBITHI C HUM
14 Ankanuensl. Kayuyk. 1
15 Ankaguensl. Kayuyk. 1
16 AJIKUHBI 1
17 AJIKWHBI. 1
18 Pemrenne 3amau 1
19 Pemrenne 3amau 1
20 ApeHbl 1
21 ApeHbl 1
22 ["omonoru 6en3oina 1
23 I'eneTnyeckas CBsI3b MEXKIY 1
YTIE€BOJOPOIAMH
24 [ToBTOpeHue u 06001IeHNE 1
25 [ToBTOpEeHHE U 00001IEHNE 1
26 KonTponbnas pabota Nel 1
27 [IpuponHble HCTOYHUKHU 1
YTIIEBOJIOPOIOB
28 HedTsb 1 ee nepepaboTka 1
29 KameHHbIl yTOJb U €€
nepepadoTKa
30 [Tpo6iemsl suepretuku B Poccun | 1
31 Kucnopoaconepxkamue | [IpeaenbHbie 0JHOATOMHBIE 1
OpraHUYECKHE BEIIECTBA | CITUPTHI
32 [IpenenbHbIE OTHOATOMHBIE 1
CIIUPTHI
33 Pemenue 3amau 1
34 MHoOroaToMHbI€ CIIUPTHI 1
35 DeHoTbI 1
36 DeHoIb 1




37 ['eHeTnyeckas CBSI3b MEXKITY 1
YTIICBOIOPOAAMH, CTUPTAMU U
dheHonaMu

38 AJBIETUIBI 1

39 Ketonbl 1

40 Kap6oHOBBIE KHCTIOTHI 1

41 KapOoHOBBIE KHCIIOTHI 1

42 Henpenenbupie kapOOHOBBIS 1
KHUCTIOTHI

43 [1/PNe3 IMonyuenue u cBoiicta | 1
KapOOHOBBIX KHUCIIOT

44 KonTponbHas pabota 1

45 Crnoxsble 3¢upsl.  Kupsl. 1

46 Crnoxusie 3¢upsl.  XKupsl. 1

47 Yraesogsl. [ oko3a 1

48 Caxapoza 1

49 Kpaxmai v nemntonosa 1

50 Pemntenue 3amau 1

ol [1/PNe5 Pemenue 1
DKCIIEPUMEHTAIBHBIX 33]1a4

52 AzoTcoaepikanue AMUHBI 1

OpraHUYECKHE BEIECTBA

53 AMHHBI 1

o4 AMMWHOKHCIIOTHI 1

55 benku. CTpyKTypbl OEJIKOB. 1

56 HyxkJienHOBbIE KHCIIOTHI 1

o7 O600uIeHNE U cUcTeMaTh3alus 1

58 [IpomexyTouHas aTTecTanus. 1
HNrtorosoe tectupoBanue

59 Bricokomonekymnspubie | O6mue noustus xumuu BMC 1

CO€JIMHEHUS

60 [InacTmacchl. 1

61 Kayayku 1

62 Bonokna 1

63 ['eneTnueckas CBA3b MEXKIY 1
KJIACCaMH OPTaHUYECKHUX
BCII[ECTB

64 ['eneTnueckasi CBSI3b MEXKIY 1
KJIACCaMU OPTaHUYECKHUX
BCII[ECTB

65 ['eneTnueckas CBA3b MEXKIY 1
KJIACCaMH OPTaHUYECKHUX
BCIIICCTB

66 Pemenue 3amau 1




67 Pentenue 3amau 1
68 Pentenne 3amau 1
69 Pentenne 3amau 1
70 XHUMUS U )KU3Hb XUMHS ¥ 310POBbE 1
Xnmust 11
Howmep | Paznen Tema KonuuectBo
1 BakHelire MOHITUS U 3aKOHBI OCHOBHBIE HOHSTHS U 3aKOHBI 1
XUMMH XUMMH
2 OcCHOBHBIE KJIaCChl HeOpraHmdecknx | 1
BCIIICCTB
3 [leproamaeckuii 3aK0H CrpykTypa neprnoandeckon 1
MIEPUOMYECKAs CHCTEMA B CBETE cuctembl. CTpoeHUE aTOMa
CTPOCHHSI aTOMa
4 Ctpoenue aroma 1
5 CtpoeHue 3JIeKTPOHHBIX 000JI09eK 1
6 CTpoeHue 3JICKTPOHHBIX 000JI0UeK
7 BaneHTHOCTE ¥ BaJIeHTHBIC 1
BO3MOXXHOCTH aTOMOB
8 M3MeHeHHsT CBOMCTB COeIUHCHUM B 1
MepHoax U rpymnmnax
9 3MmeHeHust CBOMCTB COSTMHEHUN B 1
MeproAax M rpynmnax
10 CtpoeHue BelecTBa OCHOBHBIE BUJbI XUMHUYECKOH cBsi3n | 1
U MEXaHU3MbI HX 00pa30BaHMsI
11 OCHOBHBIE BUABI XUMHUYECKOH cBA3n | 1
Y MEXaHU3MBI HX 00pa30BaHUs
12 THUMBI KPUCTAUTHIECKUX PEIIETOK 1
13 THUIIbI KPUCTAUIMYECKUX PEIETOK 1
14 XapakTepUCTHKU XUMHUUECKoil cBsizn | 1
15 XUMHYECKUE PEAKINU Knaccudukarms XuMU4eCKUX 1
peakuuii. TermoBoii a3 dexr
XUMUYECKUX PEaKIUil
16 CKOpOCTh XUMHUYECKUX peaKIii 1
17 DaxTopHI BIUAIONIAE HA CKOPOCTh 1
peakiuit
18 XvMH4ecKoe paBHOBecHe U ycinoBus | 1
€ro CMeIeHus
19 OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE | 1
peakuu
20 OKHUCIUTETHLHO-BOCCTAHOBATENLHEIE | 1
peakiuu
21 OKUCIUTEILHO-BOCCTAHOBUTEILHBIE
peakuu
22 OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peaKkiuu
23 O0001IeHNE U CUCTEMATHU3aLIH 1
24 O0001IeHNE U CUCTEMATHU3aLIH 1




25 KontponsHas paborta 1
26 AHaM3 KOHTPOJIBHON paboThI 1
27 Pemenne 3aga4y 1
28 Pemtenne 3amau 1
29 Pemtenne 3amau 1
30 PactBOpHI JlucriepcHple CHCTEMBI 1
31 Crioco0ObI BhIpasKEeHHUS 1
KOHIIEHTpaluini
32 I1/P 1 ITlpuroroBieHne pacTBOPOB 1
33 DNCKTPONIUTHYECKAs] TUCCOITUATTHSI 1
34 Peaxumyi noHHoro oomMeHa 1
35 Peaxumu noHHoro oomMeHa 1
36 lunponus coeuHeHU 1
37 DJEKTPOXMMHUYECKUE PEaKLIUU XUMHYECKHE UCTOUHUKH TOKa 1
38 Psin akTHBHOCTH METAIIJIOB 1
39 Kopposus meramios u eé 1
IpeAyTPexICHIE
40 DJeKTponn3 1
41 DneKTponu3 1
42 Pemenue 3agau 1
43 Hewmeramms OO0mas XxapakTepucTHKa HeMeTaiioB | 1
44 Bonopoansie coenuHeHus 1
HEMETAJJIOB
CBolicTBa HEMETAIIJIOB — IPOCTHIX 1
BEILECTB
OKcHUabl HEMETAIUIOB 1
45 Kucnopoconepkaiiye KUCIOThI 1
46 OBP a30THOH 1 cepHOH KUCTIOT 1
47 Pemenne mpakTHyecKuX 331249 1
48 MeTtaust OO11as xapakTepUCTHKA METAIIOB 1
49 CriocoObl OTy4EHHsI METAILIOB 1
50 XHUMHYECKUE CBOMCTBA METAJUIOB 1
51 XWMHUYECKHe CBOICTBA METAIIJIOB 1
52 Pemenue 3amay 1
53 MeTainipl TIAaBHBIX MTOATPYI 1
94 MeTasisl TOOOYHBIX MOATPYIIT 1
55 CBOIiCTBa OKCHJIOB U THIIPOKCHIOB 1
KeJe3a, XpoMa U Meu
56 CBoliCcTBa OKCHIOB U THJIPOKCUIOB 1
Maprasia , IHKa.
57 O60011eH1E U cHCTEMaTH3AIHS 1
58 O000I11IEHNE U CHUCTEMATU3ALIN 1
59 KonTponbHas pabora 1
60 XWMUS ¥ )KU3HD XWMUS B IPOMBITIIIEHHOCTH 1
61 XWMHYECKHE MPON3BOACTRA 1
62 XYMHYECKHE MMPON3BOACTRA 1
63 XYMHYECKHE TPOU3BOACTBA 1
64 [ToBTOpEeHME 1
65 [ToBTopeHue 1
66 [ToBTopeHue 1
67 Xumus B ObITY 1
68 X¥MHUs U OKpyXkKarolas cpeja 1




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

1. Xwmus 10 kmace I'.E. Pymsutuc, ®.I'. ®enpaman Mocksa:. [Ipocsemnienne 2021

2. Xwmusa 11 kmacce .E. Pymutuc, ®@.I'. ®enpaman Mocksa:. [Ipocsemenue 2021

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



