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MHNOACHUTEJIBHAS 3AIINCKA
Pabouas mporpamma Mo XMMHM Ha YpOBHE CpeAHEro obumiero o0pa3oBaHHs pa3paboTaHa HAa OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUN K pe3yibTaTaM OCBOEHHs (enepanbHO 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEro OOLIEro
obpazoBanmsi(POIl COQO), mnpencraBieHHbIX B DenepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COOQO, ¢ yuérom KoHuenuuu npernogaBanusi y4eOHOTO IpeaMeTa «XUMEs» B 00pa30oBaTeIbHBIX
opranuzaiusax Poccuiickoit ®enepanuu, pealu3yrolluX OCHOBHbIE 0Opa3oBaTelIbHbIE IPOrpamMMbl, U
OCHOBHBIX MOJ0XeHUH «CTpaTeruu pa3BuTusl BocniutaHusi B Poccuiickoit @enepanuu Ha niepuo 10 2025
rona» (Pacnopspkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).
XuMHS Ha YpOBHE YINIyOJEHHOIO H3Y4YE€HMs 3aHMMAeT Ba)KHOE MECTO B CUCTEME E€CTECTBEHHO-
Hay4HOTO oOpa3oBanus ydammuxcs 10-11 xmaccoB. M3yueHwe mnpeamera, peaquzyeMoe B YCIOBHSAX
muddepeHMpoBaHHOrO, MPOGUILHOTO OO0yYeHHs, TPHU3BAHO OOECMEYUTh O00IIe00pa30BaTEIBLHYIO H
OOIEKYJITYPHYIO IOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOIUMYIO MAJs ajanTalud UX K OBICTPO
MEHSIOIIMMCS] YCIIOBHSIM JKM3HHM B COIIMYME, a TaKkXe Uil MPOJOJDKCHUS OOY4YeHHS B OpraHH3aIMsIX
poeCCHOHATTLHOTO 00pa30BaHMsI, B KOTOPBIX XUMHUS SIBJISIETCS OJHOM U3 MPUOPUTETHBIX JAUCIUILINH.
B mporpamme no XxuMuu HazHaueHHE NpeaMeTa «XUMHsS» MOoIy4aeT HOAPOOHYI0 MHTEPIPETALHUIO B
COOTBETCTBUM ¢ OcHoBomnosararommmu mnoyoxeHusiMu @I'OC COO o B3aMMOOOYCIOBICHHOCTH LENEH,
COZIep KaHusl, pe3yJIbTaTOB 00yUeHHsI U TPEOOBAHUI K YPOBHIO MTOJATOTOBKH BBHITYCKHUKOB. CBUIETEIIHCTBOM
TOMY SIBJISIFOTCSI CJIEYIOIINE BBITOTHSAEMBIE TPOrPAMMOH 110 XUMHUH (DYHKITHH:
¢ uHPOPMANMOHHO-METOINYECKAs, pealln3alusi KOTOPO 00eCIeUnBaeT MOJydYeHHE MPEICTABICHHS
0 LeNsIX, COAEp)KaHUM, oOuie crparernn oOydyeHMs, BOCHMTAHUS M Pa3BUTHS O0Yy4aroLIUXCs
CpeACTBaMU MpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO PO,

® OpraHM3allMOHHO-IUIAHUPYIOILAs, KOTOpas  INpeAycMaTpUBaeT  OIpeJesIeHUe:  MPUHIIMIIOB
CTPYKTYPUPOBAHUS U MOCJIEAOBATEILHOCTH HU3Y4YEHHUS Y4eOHOro MaTepuana, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTePUCTUK; MOIXOAOB K (OPMHPOBAHUIO COJCPKATEIHHONH OCHOBEI
KOHTPOJISI M OLEHKH OO0pa3oBaTeIbHBIX JIOCTH)KEHUH OO0y4aromuxcs B paMKax HTOTOBOH
aTTecTaluu B GopMe €AMHOr0 rocyJapCTBEHHOI0 3K3aMEeHa 10 XMUMUHU.

ITporpamma asst yrimyOnE€HHOTO U3YUYEHUS] XUMHHM:

® YCTaHABJIMBAeT MHBAPHMAHTHOE NMPEIMETHOE COJepXaHHe, 00sA3aTeNIbHOE JUIs U3yYeHUs B paMKax

OTIENbHBIX Mpoduie, mpeaycMaTpuBaeT pacrnpeeieHne U CTPYKTYpUPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTUHUSAM/pa3ienam Kypca;

e aéT MpUMEpHOE paclpeesieHne y4eOHOro BpeMEeHH, pEKOMEHYEMOT0 JUIsl U3yYeHHsI OTAETbHBIX
TeM;

e [@peularaeT NPUMEPHYIO MOCIEI0BATENbHOCTh U3YUEHUsl YUeOHOro MaTepuaia ¢ y4€TOM JIOTHKH
MOCTPOEHHSI Kypca, BHYTPUIIPEMETHBIX M MEXKITPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYIO0 MHTEPIIPETALMIO LIeTIeH U 3a/1a4 U3yUeHUs IpeaMeTa Ha yriayOlnEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeAaHero oOmiero oOpa3oBaHwS,
COJZIEpKATENIbHOM  XapaKTepUCTUKU  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOCHHMS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro oo01ero o0pa3oBaHusi (JIMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIFHBIX JEHCTBUI
oOyuarolerocsi 0 OCBOCHUIO COAEpKaHUs MPeAMETa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B MpOrpaMMe NO XMMHUU TNPEAYCMOTpEHA NPEeMCTBEHHOCTh C
o0y4yeHMEeM XHMHUU Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a IMpelesiaMd yCTaHOBJICHHOM
MIPOrpaMMoOil 1Mo XUMHUM 00s3aTeNIbHON (MHBApUAHTHOM) COCTaBISAIONIEH collep)kaHusl y4eOHOro mpeamera
«XuUMHA» OCTa€Tcs BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBISIOLIECH, KoTopas JOJDKHA
OIPENIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO MpoQuiIs 00ydeHusl.

B coorBerctBuM ¢ koHuentyaibHbIMH nonoxeHusMH PI'OC COO o HazHa4YeHMM NPEIMETOB
06a30BOro M yriyoJE€HHOTO ypoBHEH B cucTeMe AU(PGEpEeHLIHPOBAHHOIO OOY4YEeHMsI Ha YpOBHE CPEIHEro
oOmero oOpa3oBaHWs XWUMHS Ha YpOBHE YyrayON€HHOTO W3Y4YCHHUS HANpaBICH Ha peanu3aIuio



MIPEEMCTBEHHOCTH C TOCJIECAYIOIIMM 3TalloM TOJYYeHHUS XMMHUYECKOTO 00pa3oBaHUS B paMKax H3ydeHUs
CHEIHUATbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKMX AMCHHUIUIMH B By3aX M OpraHU3ALMIX CPETHEro
npodeccuoHaIbHOTO 00pazoBaHus. B 93Toil cBsI3W u3ydeHHE TMpeaMeTa «XUMHUs» OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHue U YriyOJieHHe TEeOpeTUYeCKOW U MPAKTUYECKOW MOATOTOBKU
o0yJaroImuxcs, BBHIOPABIIMX ONPEACIAEHHBIM TpoQuiab OO0yd4eHUs, B TOM 4YHCIE C IEPCIEeKTUBOM
MOCTIETYIOIIETO MOIYYEeHUSI XUMUYECKOTO 00pa30BaHUs B OPraHU3alUsAX MPOPEeCcCHOHATLHOTO 00pa3oBaHusl.
Hapsiny ¢ atum, B cBete TpeboBanuii ®I'OC COO k miaHUpYEeMBIM pe3yibTaTaM OCBOCHHS (enepanbHOU
o0pa3oBaTeNnpHOM IpOrpaMMbl  CpeJHEro oOmero o0pa3oBaHUs H3ydyeHHE mpeaMera «XUMHS»
OPUEHTHPOBAHO TaKXK€ Ha pEIIeHHE 3aJa4y BOCHUTAHHMS M COLMAIBHOTO Pa3BUTHUA OOYdYarOIIMXCS, Ha
dopmupoBaHrHe y HUX OOIIEHHTEIUICKTYaJbHBIX YMEHHMH, YMEHHH palMoHaTu3allMd y4eOHOTO Tpyda U
0000IIEHHBIX CITOCOOOB EATEIFHOCTH, UMEIOIINX MEXAUCIUILTUHAPHBIN, HAATPEIMETHBIN XapakTep.

CocraBngomuMy npeaMera «XuUMHUsS» Ha YPOBHE YIIIyOJNEHHOTO M3YyUEHUs SBIAIOTCS YriyOJIEHHbBIE
Kypcbl — «Opranudeckast xumusi» U «OO0Ias 1 Heopranudeckas XxuMmus». llpu onpeneneHun MOIXOI0B K
0TOOpY U CTPYKTYPHOUH OpPTaHU3AIMH COACPIKAHUS dTUX KYPCOB B IIPOrPaMMe IO XUMHUU 32 OCHOBY MPUHSITHI
nonioxkeruss ®I'OC COO o paznmuuusx 6a30BOTO U YTIyOIEHHOTO YPOBHEH HU3yUCHHUS MPEAMETA.

OcHoBy cogepxaHusi kypcoB «Opranudeckass xumus» u «OOmas M HeopraHMYecKas XUMHS»
COCTaBJISIET COBOKYIHOCTH MPEIMETHBIX 3HAHUM M YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO H3y4€HUS
npenMera. JTa CUCTeMa 3HaHUM IOJNYy4aeT OINpeAeiEHHOE TEOPETUUYECKOE OMOJHEHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOMTBH CYIIECTBEHHO OonbpImii 00bEM (pakTomornyeckoro marepuana. Tak, Ha yriyOiaéHHOM
YPOBHE HM3y4YeHHUs IpeaMera oOecredeHa BO3MOXKHOCTh 3HAUWTENBHOTO yBENWYeHHs 00bEMa 3HAHUI O
XUMHUYECKUX DJJIEMEHTaX U CBOICTBaX HUX COEJAMHEHUH HA OCHOBE pACHIMPEHUs U YIIIyOlieHus
MIPEJICTABICHUH O CTPOCHUM BEIIECTBA, XMMHMUYECKOH CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pPEaKLMif,
paccMaTpuBaeMbIX C TOUKH 3PCHHS XUMUUYECKOW KUHETUKU U TEPMOJUHAMUKHU. M3ydueHne nepnoanueckoro
3akoHa u [Ilepuoguueckoil cHCTeMbl XHWMHYECKHMX JJIEMEHTOB 0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKass CBS3b OOBSCHSETCA C TOYKHU
3peHUsl PHEPreTUYECKUX H3MEHEHUH Inpu e€ oOpa3oBaHMM W pa3pyLIEHUH, a TAKXKE C TOYKH 3pPEHUs
MEXaHU3MOB €€ 00pa3oBaHus. V3yueHne TUIIOB peakiuii JOMOIHIETCS (POpMUPOBAHUEM MPEACTaBICHUN 00
ANEKTPOXMMHUUYECKHUX TpoIeccax U 3JEKTPOJIM3E PACILUIaBOB U pacTBOPOB BelIECTB. B kypce opranmueckoit
XUMHH TIPH PACCMOTPEHHHM PEAKIMOHHON CIIOCOOHOCTH COEOUHEHHH ynenseTcss 0co0oe BHHMAaHHE
BOIIPOCaM 00 3JEKTPOHHBIX AP PeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COJEpKaHUE KypCOB XUMUU YIITyOJIEHHOTO YPOBHS U3YUEHUS JUIs
KJIACCOB OMpeeN€HHOro npoduiis (TJaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOJHEHUH K oOIIen
CHUCTEeME MPEJAMETHBIX 3HaHHUI) OKa3bIBAIOT BIMSHUE CMEXHBIC MpeIMeThl. Tak, HallpuMep, B COAEP KaHUU
npenMera Juis KJIacCoB XUMHUKO-(QU3W4Yeckoro mnpo¢uis Ooiblloe 3HaYeHHe OyAyT HMETh 3JEMEHTHI
yueOHOro Marepuana no obmei xumun. [Ipu n3ydeHun npeaMera B JaHHOM Ciy4ae akIEHT OyJeT cleslaH
Ha OOIIHOCTH METOJOB TMO3HAHMS, OOIIHOCTH 3aKOHOB M TEOpU B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJEKyIsapHas TeopHs B (U3UKE), 3aKOHBI COXPAaHEHHUS MAacChl M DHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B 1o xe Bpems B colep)kaHUU IpeaMeTa sl KJIAaCCOB XMMHUKO-OMOIOrHuecKoro npoduist Ooibuit
yIenbHBIA Bec OyleT MMeTh OpraHudeckas XuUMus. B 3ToM ciyuae MpenocTaBlseTCs BO3MOXHOCTBH IS
0osee 00CTOSATENHHOTO PACCMOTPEHHSI XUMUYECKOW OpPTaHW3alliuU KIETKA KaK OMOJOTUYECKOW CHUCTEMBI, B
COCTaB KOTOpPOH BXOHAT, K MPUMEPY, TaKUE€ CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIMIMHbBI, OCIKH, YTJIEBOIBI,
HYKJIEMHOBBIE KHUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cocTaBe M CBOICTBaX MpEACTaBUTENEH OCHOBHBIX
KJIACCOB OpPraHMYECKHUX BEIIECTB CIIY)KaT OCHOBOW Ui M3YYEHHUs CYIIHOCTH MpPOIEcCOB (OTOCHHTE3A,
JbIXaHUSI, TAILEBAPEHUS.

B mnnane ¢opmupoBaHHMs OCHOB HAyyHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX METOJIOB
MO3HAHMS W ONBITA TMPAKTUYECKOTO0 MPUMEHEHUS HAay4YHBIX 3HAHUW HW3y4deHHE mpenMera «XuMHUsS» Ha
yriayONI€HHOM YpPOBHE OCHOBAaHO HA MEXKIIPEIMETHBIX CBS3SIX C YU4EOHBIMU TpPEIMETaMH, BXOJISIIMMH B



COCTaB MpeIMeTHBIX obnacteil «EcTecTBEHHO-HAayuHBIE MpeaMeTbl», «MaremaTnka ¥ HMH(OpMaTHKa» H
«Pycckuil A3bIK U IUTEpATypay.

[Ipn u3ydenum ydeGHOro mpeamera «XUMHS» Ha YrayOlIEHHOM ypOBHE TakkKe, Kak Ha YpOBHE

OCHOBHOTO U CpeJHero odiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii IEPBOCTEIIEHHON 3HAYUMOCTHU

SBIIIETCS (JOPMUPOBAHNE OCHOB HAYKH XUMHUH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHICCKON
NESTEILHOCTH YENIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTypbl. PereHue 3Toil 3agaud Ha
yray0aEHHOM YpOBHE U3YUYEHHS MPEAMETa MPeIoaraeT pealn3aliio TaKiuX Hene, Kak:

(hopMUpOBaHHE MPEACTABICHUI: O MATEPHATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX M MIO3HABAEMOCTH
SIBJICHUH TTPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ BEAYIICH PoJid B 00CCIICUCHUH
YCTOMYMBOTO PA3BUTHS YEJIOBEYESCTBA: B PEIICHHH IPOOJIEM 3KOJIOTMYECKOW, IHEPreTUUECKOW |
MUIIEBOW OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUMA HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB
JHEPTUH, B 00CCIICUCHUH PAIIMOHAIBHOTO MPHUPOIONOIL30BaHUs, B (DOPMUPOBAHUNA MHPOBO33PCHHS U
o011el KyJbTyphl YEIOBEKa, a TAKKE IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOIHOM CpeJIe;

OCBOCHUE CHUCTEMbl 3HAHUH, JICKAIIUX B OCHOBE XMMHUYECKOW COCTAaBIAIOLICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa: QyHIaMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUI XUMUU, COBPEMEHHBIX MPEICTABICHUM
O CTPOEHUH BEILIECTBA HA PA3HBbIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHHS XHUMUYECKUX PpEAKUHM, O
XMMHYECKOM PaBHOBECHH, pPAcCTBOpax M JAUCIEPCHBIX CHUCTEMaxX, 00 OOIIMX HAYYHBIX MPHUHIMIIAX
XHMMHYECKOIO MPOU3BO/ICTBA;

¢dbopMupoBaHHEe y 00YYAIOIINXCs OCO3HAHHOTO TOHUMaHUsl BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX
3HAHUN I8 OOBSICHEHHS KJIIOUYEBBIX HJIeH W TPOOJIEM COBPEMEHHOW XUMHUHU, JJII OOBSICHCHHUS H
MPOTHO3UPOBAHUS  SIBJICHHM, MMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOIO PEUICHUS
mpo0JieM, CBSI3aHHBIX C XMMHEH, MPOTHO3WPOBAHUS, aHAIN3a M OICHKU C TO3UIMHA IKOJIOTHYECKOU
0€30IaCHOCTH TIOCJICJICTBUM OBITOBOM M IPOU3BOACTBEHHON ACATEIHPHOCTH YEJIOBEKA, CBSA3AHHOM C
XUMHUYECKHUM IPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKON BEIIECTB;

yriayOieHre mpeacTaBiIeH!il O HaydHbIX METO/IaX MO3HAHUS, HEOOXOIUMBIX Ui MPUOOPETEHUS YMEHHM
OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBICHUHM, UMEIOIIUX MECTO B TIPUPOJIC, B
MPAKTUYECKOU IESITEIbHOCTH U MMOBCETHEBHOM KU3HU.

B mmane peanmmn3anuu nNepBOOIYCPCAHBIX BOCIIUTATCIIBHBIX U PAa3BUBAIOIINX q)yHKIII/II\/JI HGJ’IOCTHOfI CHUCTEMBI

cpeaHero oomero o0pa3oBaHUS MpPU HM3YYEHUH MpeaMmera «XUMHs» Ha YriayOJ€HHOM ypoBHE 0co0yro
aKTyaJIbHOCTb IPUOOPETAIOT TaKKE LEJIN U 3a]1auH, Kak:

BOCNUTaHHE YOSKIAEHHOCTU B MO3HABAEMOCTH SIBJICHUI NMPUPO/IbI, YBAXKEHHUS K MIPOIECCY TBOPUECTBA B
o0JacTh TEOPETUYECKUX W MPHUKIAJAHBIX HCCIEIOBAaHUN B XUMHH, (POPMHpPOBAHHE MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH;

pa3BUTHE MOTHBAIIMN K OOYYEHHUIO M MMO3HAHHIO, CTIOCOOHOCTEH K CAaMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHUS 00I€4YeI0BEYECKUX [IECHHOCTEH;

Pa3sBUTHC II0O3HaBaTCJIbHBIX HHTEPCCOB, HHTCJICKTYaJIbHBIX n TBOPYCCKUX CIOCOOHOCTEN
oOyuaromuxcsi, (QOPMUPOBAHME Yy HHUX CO3HATEIbHOIO OTHOLIEHUS K C€aMOOOpa3oBaHMIO U
HEMpEepbIBHOMY O0pa30BaHHMIO Kak YCJIOBUIO YCIEHIHONH MNpopecCHOHATbHOM W 0OILIeCTBEHHOU
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U MOTPEOHOCTH B 370pOBOM 0Opaze
JKA3HU,

¢dbopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOI'O MPUPOJOINOIb30BaHUSA, Pa3BUTHE SKOJOTHMUECKOU
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIONIE3HOW IKOJIOTHUECKOH e TENbHOCTH.

OO111ee YrcIo YacoB, MPEAYCMOTPEHHBIX I U3yYEHHS] XUMUU Ha YTIyOJICHHOM YPOBHE CPEAHETO OOIIEeTo
obpazoBanusi, coctanisier 340 yacos: B 10 kiacce — 170 gacoB (5 wacoB B Heznento), B 11 kmacce — 170
4acoB (5 9acoB B HEMIEIIO).



COJAEPKAHUE OBYYEHUA

10 KITIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer u 3HaueHUE OPraHUYECKOM XUMHH, MPEICTaBICHHE O MHOro0oOpa3uu OpraHMYeCKHX
COCTUHEHUH.

DJNEKTPOHHOE CTPOEHHE aToMa yriiepoia: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS. BaneHTHbIE
BO3MOXXHOCTH aTOMa yrjepoja. XHUMHYECKass CBA3b B OPraHMYEeCKUX COEAUHEHMSX. TuIbl
ruOpuan3aly aTOMHBIX oOpOuTasiel yriepoaa. MexaHu3Mbl 00pa30BaHHUS KOBAJIEHTHOH CBS3H
(oOMEeHHBI M JAOHOPHO-AKIENTOPHBIN). THUIMBI MepeKpbIBaHUA AaTOMHBIX OpOUTajneil, G- U M-CBA3H.
OnunapHasi, ABOWHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJIAaX OPraHUYECKUX
BemiecTB. [ToHsTHE O CBOOOTHOM paguKaie, HyKJIeo(huiIe u JMEKTpopue.

Teopust ctpoeHust opranndeckux coenuHeHuid A.M. byTiaepoBa U COBpeMeHHbIE IPEACTaBICHUS
O CTPYKTYp€ MOJEKYJ. 3HaU€HUE TEOPHHM CTPOEHHUS OPraHUYECKHX COeAMHEHUN. MolleKynspHble U
CTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (DOPMYIIBI Pa3IUYHBIX BHJIOB: Pa3BEPHYTas, COKpaIIEHHAs,
ckenetHas. M3omepus. Buasl m3oMepun: CTpyKTYpHAs, IPOCTPAHCTBEHHAs. JIEKTPOHHBIE () ()EKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBII 3(pPeKThI).

[IpencraBienne o kiaccUpUKALMK OpraHUYecKux BemiecTB. [loHsTHE O (QYHKIMOHANBHOM
rpynne. I'omonorusa. I'omonormyeckue psaapl. CucreMaTudeckass HOMEHKJIATypa OpraHM4ecKuX
coenunenniit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocty U KiaccuUKaus opraHM4ecKux peakiuui. OKUCITUTENbHO-BOCCTAHOBUTEIbHBIC
peakly B OpraHUYeCKON XUMHUH.

OKClepUMEHTAJIbHBIE METO/bl M3YyYEHHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3liaMu OpPraHMYeCKHWX BEIIECTB M MaTepHajaMd Ha HUX OCHOBE, OIBITHI 10 MPEBPAICHHIO
OpPraHMYECKUX BEIECTB MpU HArpeBaHUM (IUIaBieHUE, OOYTIIMBaHWE U TOPEHHUE), KOHCTPYHUPOBAHUE
MOJeJIeld MOJIEKYJI OPraHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonorudeckuil psig anakaHoB, oOmas (opmylia, HOMEHKIATypa U H30MEPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJ] alKaHOB, SP -TMOPHIM3AIMSA aTOMHEIX
opOuTaneit yriaepona, 6-cBsi3b. Ou3nueckue CBOMCTBA aKaHOB.

XUMUYECKHE CBOMCTBA alIKaHOB: peaKUWU 3aMEILIeHUs, N30Mepu3allud, JeTUIpUpPOBaHMS,
LUUKIU3al1Y, THPOJIN3a, KPeKuHra, ropenusd. [lpencraBienne o MexaHu3Me peakiuuil paguKaibHOIo
3aMeIlEeHHUS.

Haxoxnenue B npupozae. CriocoObl Mogy4eHHs U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. OOmias Qopmyna, HoOMeHkiarypa W u3omepus. OCOOCHHOCTH CTPOCHUS HU
XUMHUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPONaH, HUKIO0yTaH) U OOBIUHBIX (LIMKJIONEHTAH, IIMKJIOIeKCaH)
UKI0ankaHoB. CrocoObl MOTyYeHHS ¥ MPUMEHEHHE IUKIIOAKAHOB.

Anxensl. ['omonmorndeckuii psin amkeHoB, oOmas (opMmynna, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIT aJIKEHOB, Sp>-THOPHIN3AIlis aTOMHBIX OpOUTalel yrueposa, G-
u m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHe-) uzomepus. @u3ndeckre cBOMCTBa alKEHOB.
XHUMUYECKUE CBOMCTBA: PEAKIMU MPUCOEANHEHHUS, 3aMEIICHHS B O-TTOJIOKEHUE MPHU JBOMHOW CBA3H,
nonumepuszanuu u okucienus. [Ipasuno MapkoBaukoBa. KauecTBeHHbIE peakIuy HA IBOMHYIO CBS3b.
CrniocoOblI mosTy4yeHHs 1 IPUMEHEHHUE aJIKEHOB.

Ankanauensl. Kimaccudukarys aakaaueHoB (CONpsDKEHHBIC, U30JMPOBAHHBIC, KYMYIUPOGAHHbIE).
OCc00EHHOCTH SJEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOWCTB COMNPSIKEHHBIX AUEHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuzanust conpspk€HHBIX AueHOB. CrocoObl MOMy4YeHUS U NPUMEHEHHUE
AJKaMEHOB.

AnkuHbl. ['OMOJIOTHYECKUU psii adKUHOB, oOmas Gopmyia, HOMEHKJIaTypa M H30MEpPHSI.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKWHOB, SP-TUOpUIM3alusi aTOMHBIX



opOutaneit yriepoma. dusmueckwe CBOWCTBA AaJIKHMHOB. XHWMHUYECKHE CBOWCTBA: PEaKIUU
MIPUCOEIUHEHMS, TUMEPU3ALMM W TpPUMEpHU3aluu, OKHCIeHUA. KHCIOTHBIE CBOICTBA AaJIKMHOB,
MMCIOIMX KOHIIEBYIO TPOWHYIO CBsI3b. KadecTBEHHBIE peakIMu Ha TPOMHYIO CBs3b. CrocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKMHOB.

ApoMaTtudeckue YrieBoAopoasl (apeHbl). ['omomoruyeckui psii apeHoB, oOmias Qopmyia,
HOMEHKJIATypa U H30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH3o0Ja.
dusnyeckue CBONCTBA apeHOB. XUMHYECKHE CBOIlCTBa O€H305la M €ro TrOMOJIOTOB: peaKluu
3aMelIeHus B OEH30JBbHOM KOJIBIIE M YIJIEBOJOPOJHOM paJUKale, PEaKIUH MPHCOCTUHECHNUS,
OKHCIIeHHE ToMmoJoroB Oensona. IlpencraBienne o0 OpHEHTHPYIOIIEM ACWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha MPUMEpEe AJIKIIBHBIX PaIUKaioB, KApOOKCHIBHOMN, THIPOKCUIILHOM, aMUHO- U
HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOCHHOCTH XHMMHUYECKHX CBOMCTB ctupoia. [lonmumepusanus
crupoia. CriocoObl mosyuyeHusi 1 IPUMEHEHNE apOMaTHYECKUX YIIIEBOAOPOIOB.

[Tpuponnsiii ra3. [lonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ nmpoucxoxaenne. KameHHslil yromnps u
MPOAYKTHI ero mnepepabotku. CrocoObl mepepaboTKu He(TH: MEeperoHka, KPEKUHT (TEPMHYCCKUH,
KaTaJuTHYeCKuii), pudopMuHr, nuponus. lIpoaykTel nepepaboTku HePTH, UX NpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TAJIOrEHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakinu 3aMelieHus rajoreHa
Ha TUIPOKCOrPYIIY, HUTPOTPYIILY, IUAHOTPYIIIY, aMUHOTIpynny. JleficTBuEe Ha TaJoreHnponu3BOIHbIE
BOJHOI'O U CIIMPTOBOTO pacTBopa Iénouu. BzaumonelicTBrue quraaoreHaIkaHoB ¢ MarHUEM U IIUHKOM.
[lonsiTiE O  METaUIOOPraHUYECKUX  COE€OUHEHMsX. VIcrosib30BaHME — raJlOreHIPOU3BOJHBIX
YIJIEBOJIOPOIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHMUECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METOJbl U3yUEHHS BEUIECTB U UX MPEBpAIlEHUN: H3ydeHHe (PU3NYECKUX
CBOMCTB YIJIEBOJOPOAOB (PAacTBOPUMOCTh), KAaueCTBEHHBIX pEaKIMH YriIeBOJOPOAOB pPa3IMUHBIX
KimaccoB (oOeciBeunBaHue OpOMHOM WJIM HMOJHOM BOJABI, pacTBOpa IIepMaHraHaTa Kajwus,
B3aMMOJICIICTBIE alleTWIeHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHE yTiepoaa U BOJOPO/ia B OPTaHMUECKUX BEIIECTBAX, MOTYYCHHUE STUIICHA U U3YUEHUE eT0
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuiekuusaMu «Hedte» u «Yromby, ¢ oOpasuaMu miaacrMace, KayuykoB U
PE3MHBI, MOJIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U TalOre€HIPOU3BOJHBIX YTIIEBOI0POIOB.

Kucnopoacoaepxamme oprannyecKkie CoeiNHEHUsI.

IIpenenvHble ogHOaTOMHBIE cIUPTHL.. CTpoeHHE MOJIEKYN (Ha MpHUMEpe MeTaHoja W 3TaHOoIa).
['omonoruueckuii psig, obmas Gopmysna, u3oMepusi, HOMEHKIaTypa U kiaccudukanus. Ouznueckue
CBOMCTBA MpEENbHbIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXAY MOJIEKYJaMH CIHUPTOB.
XHWMHYECKHE CBOWMCTBA: pEaKUMU 3aMELICHMs, JEruapaTalliy, OKHUCIICHHUs, B3aUMOJCHCTBHE C
OpraHMYeCKUMH M HEOPTraHMYECKUMU KHclIoTaMu. KauecTBeHHasl peakiusi Ha OJJHOATOMHBIE CIIHPTHI.
JleiicTBue 53TaHONa M MeETaHOJAa Ha OpraHu3M uyenoBeka. CrocoObl MOMY4eHHs U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upbl, HOMeHKIATypa W u3oMepHs. OCOOEHHOCTH (U3MUYECKHMX U XUMHYECKUX
CBOJWCTB.

MHoOroaTtoMHble CIUPTHI — 3TUIICHIJIMKOJb U IIHLEPUH. PU3NYECKUE U XUMHUECKNE CBOMCTBA:
peaKuuu 3aMelleHHus, B3aUMOJEHCTBHME C OpPraHWYECKUMU U HEOPraHMYECKUMU KHUCIIOTaMH,
KauecTBEHHasl peakiusi Ha MHOIroaTOMHble coupThl. [IpencraBieHne o MexaHU3Me peakuui
HyKJIeoduiabHOro 3amenienus. [leiictBue Ha opranusm yenoBeka. CriocoObl MOTy4YeHUs! U IPUMEHEHUE
MHOT0aTOMHBIX CIIMPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIMSHUE THAPOKCOTPYNIBI U OEH30JBHOTO Spa.
®dusznyeckue cBoiicTBa gpeHonaa. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakuuu
Ha  ¢enon. TokcuyHocth  ¢eHoma. CnocoObl  TOMy4YeHHs UM HpUMEHeHue  (eHoa.
denonpopmanbIeruaHas CMOIA.

KapOoHusnbHble COeMHEHUS] — alIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM
rpynnsl. ['omonorudeckue psiibl  anbleTUIOB W KETOHOB, oOmias Qopmyna, uzomepus u



HOMEHKJIaTypa. du3znueckre CBOMCTBA alIbICTUIOB U KETOHOB. XHUMUYECKUE CBOMCTBA albIAETUAOB U
KETOHOB: peakuu npucoeauHeHus. OKHUCIIEHHE aabJeruioB, KAUeCTBEHHbIC PEAKIIMM HA aJbJCTH/IbI.
CriocoObl MosTydeHus U IpUMEHEHHUE allbJIeTUI0B U KETOHOB.

OIHOOCHOBHBIE TMpeleNbHbIe KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCIOT. WM3omepuss u HoMmeHkiarypa. Dusmdeckwe CBOWCTBA OJHOOCHOBHBIX
npe/eabHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXKAYy MOJIEKYJaMU KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peakiusi STepuukanuu, peakluud ¢ YydacTueM
YIIAEBOAOPOAHOTO pagukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [IoHATHE O IPOU3BOTHBIX
KapOOHOBBIX KUCIIOT — CJIOXKHBIX 3¢pupax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HEIpEeAeIIbHBIX u apOMaTUYECKHUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,
TUIPOKCUKAapOOHOBBIX KuCHOT. [lpencraButenu BbeICIIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs,
NAJIbMUTHHOBAS, OJICMHOBASL, JIUHONEBAS, JUHONEH06as. KUCTOTHL. CIIOCOOBI MOMyYeHHUs U IPUMEHEHNE
KapOOHOBBIX KHCIIOT.

Crnoxwubie 3¢upsl. ['omonoruueckuit psg, oOmias ¢opmyrna, H30MepHs M HOMEHKJIATypa.
duznuecKre 1 XMMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U IIETOUYHOM cpeie.

Kuper. Crpoenue, (uznueckme W XUMHUECKHE CBONCTBA JKUPOB: THIPOJINA3 B KHUCIOH H
menoyHoil cpene. OCoOEHHOCTH CBOMCTB JKUPOB, COJEPXKALIMX OCTAaTKU HENPENETIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MpbLT4 KaK COJIU BBICIIUX KApOOHOBBIX KUCIIOT, X MOOIIEE JACHCTBUE.

OOmiast xapakTepucTiKa yriaeBoaoB. Knaccudukanus yrneBogoB (MOHO-, AH- U TIOJTHCAXAPHIB).
Mounocaxapuapl: IJIIOK03a, (pPYyKTO3a, rajakro3a, pudosa, nezokcupudosza. duznyeckue CBOWCTBA U
HaxoxJeHue B mnpupoje. PortocuHTe3. XMMHYECKHME CBOMCTBA TJIFOKO3bI: PEAKIUH C Y4YaCTHEM
CHUPTOBBIX M aJbJACTUAHON TPYII, CIIUPTOBOE U MOJIOUHOKHUCIOE OpokeHue. [IpumMeHeHne rioKo3bl,
e€ 3HA4YCHME B KU3HEICATEIBHOCTH OpraHusMma. Jlucaxapuuabl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranasiuBaronue 1 HEBOCCTaHABIMBAKOIIKE aucaxapuabl. ['maponus aqucaxapuaos. Haxoxaenue
B npupone u npumeHeHue. I[lonmmcaxapuabl: Kpaxmaj, T[JIMKOreH M Heiunono3a. CtpoeHue
MaKpOMOJIEKYJI Kpaxmaia, TJIMKOTe€Ha U LeJUT0103bl. DU3nyecKkre CBOMCTBA KpaxMmala U LEeJUTI0JIO3bI.
XHWMUYECKUE CBOMCTBA KpaxMasa: THIpOJIN3, KaYeCTBEHHAs PEAKIHS ¢ HOJIOM. XMMHUYECKUE CBOMCTBA
LEJUTIONIO3bl: TUAPOJIN3, MOJydeHHe 3(PUpoB Leutoso3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAIbHBIE METOJIbl HW3Y4YEHHUS BEIIECTB W HUX MPEBpaIleHUil: pPacTBOPUMOCTb
pPa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHE ATAaHOJA C HATPUEM, OKHUCIEHUE 3THUJIOBOIO CIUPTA B
aNbJETU]l Ha PAaCKAIEHHOW MEIHOW IPOBOJIOKE, OKHCIIEHHE ATHWJIOBOIO CIIMPTA JUXPOMATOM KaJIMs
(BOBMOXKHO HCIMOJNB30BAHHE BHAEOMATEPUATIOB), KadeCTBEHHBIE pEAKIMM Ha albJerunasl (C
ruapokcuaom auammuHcepedpa(l) u ruapoxcunaom meau(Il)), peakius rounepuHa ¢ TUAPOKCHIOM
meau(Il), xumuyeckue cBoicTBa pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJIEHCTBIE PACTBOPA IITFOKO3bI C
ruapokcuaom meau(Il), B3aumozeiicTBre kpaxmania ¢ HO/I0M, PEUIEHHE SKCIIEpUMEHTANIbHBIX 3a/1a4 110
TeMaM «CrupThl U (heHobly, «KapOoHoBbIe KHCTOTHI. CIOXKHBIE YPUPBI».

A3oTcoaep:kalye OpraHnyecKne CoeIMHeHNsl.

AMUHBI — OpraHU4ecKre MpOU3BOAHbIE aMmMuaka. Kinaccudukaius aMuHOB: anudaTuueckue u
apoMaTHyYecKue; IEepBUYHbIE, BTOpUYHbIE U TpeTuuHble. CTpoeHHe MOJeKys, obmas ¢opmyina,
M30MepHsl, HOMEHKIAaTypa U (u3nuecKkrue cBoiicTBa. XMMHUYECKOE CBOWCTBA alM(paTHUECKUX aMHUHOB:
OCHOBHBIE€ CBOICTBA, aJKWJIMNPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KHUCIOTOM.
Conm aKuIaMMOHHSL.

AHWIIMH — TIpeACTaBUTENb aMUHOB apoMarnyeckoro psaa. CTpoeHne aHuiauHa. B3anmHoe
BJIUSIHUE TPYIIl aTOMOB B MoJieKysle aHuiauHa. OcoOEHHOCTHM XHUMHUYECKMX CBOMCTB aHWJIMHA.
KauecTtBennsie peakuuu Ha aHWiIHH. CrOCOOBI MOMYYeHHUS U TMPUMEHEHUE anuaTHYeCKUX aMHHOB.
[TonydeHnue aHWIMHA U3 HUTPOOEH30Ia.

AmuHokucinotel. Homenknatypa u uzomepusa. OtnenbHbIE NPEACTABUTENN O-aMUHOKHUCIOT:
MJIMIWH, alaHuH. PU3NYeCKHe CBONCTBA aMUHOKHUCIOT. XMMHYECKHE CBOMCTBA AMUHOKHCIOT Kak



aM(OTEpHBIX OPraHUYECKUX COCNMHEHHMH, peakKlus MOJUKOHJCHCAIlMH, 00pa3oBaHWE NENTUIHOM
cBs3u. buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTHI0B.

benku kak mpupoanbsle noiumepsl. llepBuyHas, BTOpUYHAsE U TPETHYHAs CTPYKTypa OEJKOB.
XUMHUYECKHE CBOMCTBA OEITKOB: TUAPOIIU3, IEHATYpAIUs, KAYECTBEHHBIC PEaKLIMU Ha OEIIKH.

DKClepUMEHTAJIbHBIE METO/bl N3YUYEHMsI BEIIECTB U MX NPEBPALLEHUI: PAaCTBOPEHHUE OENKOB B
BOJe, JeHaTypauuss OEIKOB TMpU HArpeBaHUM, [BETHBIE pEaKUWu Ha OCNIKH, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a/ad [0 TeMaM «A30TCOJAEpKAlllMe OpraHu4YecKhue COEIUHEHUs» U
«Pacrio3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OcHOBHbIE TOHATHSA XHMHH BBICOKOMOJIEKYJSIPHBIX COCJAMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3AINH, CPEAHssl MoJieKyisipHas macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN — MOJIMMEPU3ALINS U TOJUKOHICHC AL

[Tonumepnsle marepuanbl. [lmacTmaccbl (ITOJIMATUIIEH, MNOJIUMIPONMIEH, IOJIMBUHWIXJIOPUL,
MOJINCTUPOJ, TOJNUMETUIMETAKpUiaT, IOJIUKapOOHATHI, MOJMATUICHTepedTaNaT). YTUIU3auus U
nepepaboTKa MIacTUKa.

OnactoMepbl:  HATypaJbHBI  KaydyK, CHHTETHYECKHE  Kaydyyku  (OyTaIueHOBBI,
XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanibHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAaIPOH U JIaBCaH).

[Tomumepsl cnenuaabHOrO HasHaueHHs (TEQIIOH, KEBIap, SJIEKTPOMPOBOISIINE TTOJTHMEPHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIepUMEHTAIbHbIE METOJbl M3YUEHHsI BEIIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3naMu  MPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoB, peIleHue
AKCIIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnsbie 3anaun.

Haxoxpaenue MonekyiasipHoi (OpMyNbl OPraHHMYECKOTO COEIWHEHUS IO MAaCcCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE MOJIEKYISIPHONH (OpPMYIbl OPraHUYECKOro
coeIMHEeHHs 10 Macce (00BEMY) MPOAYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUM W/MIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHME CTPYKTYpHOH  (Qopmyibl
OpPraHMYeCKOro BELIECTBA HAa OCHOBE €ro XWMHYECKHUX CBOICTB WIM CHOCOOOB IOJyYeHUs,
OIIpEEIIEHUE JI0JIM BBIXO/A MIPOLYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MexnpeaMeTHBIX CBA3€M Ipu HM3ydeHUM opraHudeckod xumuu B 10 Kiacce
OCYILECTBISIETCSA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATUH, TaK U MOHATUH,
IIPUHATBIX B OTAEIBHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmiue ecTeCcTBEHHO-HAy4YHbIE MOHSATHUS: ABJIEHUE, HaY4YHbIH (DaKT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaJln3, CUHTE3, KiIaccu(ukalus, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOIEIb, MOJIEIIUPOBAHHUE.

@dusuka: marepusi, aToM, 3JIEKTPOH, IIPOTOH, HEHTPOH, MOJIEKYJA, YHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSTHHE BeLecTBa, (U3WYECKHE BEIMYUHBI, €IUHHIIBI
U3MEpEHUS, CKOPOCTh, DHEPIHsI, Macca.

buonorusi: kmerka, opraHm3M, SKocucTema, Ouocdepa, MeTadOJIM3M, HACIECIACTBEHHOCTD,
aBTOTPO(HBIN U reTepoTPOPHBINA TUII TUTAHUS, OpokeHUe, POTOCUHTE3, AbIXaHHEe, OETIKU, YIIIEeBOIbI,
KHUPBI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHonorus: mnuieBble MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO MHTAHUS, MOIOIIME CpEACTBa,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.



11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMMH.

Atom. CocTtaB aToMHBIX saep. XUMHUYeCKUW 3yeMeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI04YeK aTOMOB, KBAaHTOBBIC UMCIIA. JHEPreTUYCCKHEC YPOBHU U TOTYPOBHU. ATOMHBIE OpOUTAIIH.
Kraccudukaiuss XAMUIeCKUX 3JIeMEHTOB (s-, pP-, d-, f-ajmementsi). Pacmpesaesnenue 31eKTpOHOB 110
aTOMHBIM OpOHTaNsIM. OIEKTPOHHbIE KOH(PUIYypallMd aTOMOB DJEMEHTOB IMEPBOrO—4eTBEPTOrO
MEPHOJIOB B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHM, DJIEKTPOHHBIC KOH(MUTYpaliKi HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[Tepuonuueckuii 3akoH u Ilepuognyeckas cucrema xumudeckux sineMentoB [[.M. Menneneena.
CBs3b NepuoANYECKOro 3akoHa u Ileprnoanueckoil CUCTEMbl XUMUUYECKHUX AJIEMEHTOB C COBPEMEHHOM
TEOpUEHl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MU MTPOCTHIX M CIOKHBIX BEHIECTB 10 TPYIIIaM U NeproaM. 3Ha4eHUE IEPUOUIECKOTO
3akoHa [[.M. Menneneena.

XumHueckasi CBsI3b. BHIIBI XMMHUYECKOM CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOHM CBSI3U: OOMEHHBIM M JOHOPHO-AKLENTOPHBIN. DHeprus u
JuTHa CBs3U. [1oJIIpHOCTH, HANIPaBICHHOCTh M HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3u. KpaTHbie CBS3M.
Bonoponnas cBa3p. MeXMOIEKYIIpHBIE B3aUMOICHCTBHUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYpPbI MOJEKYI C
WX T€OMETPUYECKUM CTPOSHUEM (Ha IPUMEpE COSTUHEHHI 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBinenre 0  KOMIUIEKCHBIX — coenuMHeHusx. CocraB  KOMIUIEKCHOIO — MOHa!
KOMIUIEKCOOOpa3oBareib, JUIaH[bl. 3HAUE€HUE KOMIUIEKCHbIX  coenuHeHuid. Ilonarue o
KOOPJAMHALIMOHHON XUMUHU.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHMS. THUIBI KPUCTAUNIMUECKUX PEMIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[lonsitue o nucnepcHbix cucrtemax. Mctunubie pacTBOpbl. [lpencraBieHue O KOJJIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUsI KOHIIEHTPAIIMM PAacTBOPOB: MaccoBasi JI0J BEIIECTBAa B PacTBOPE,
MOJISIpHAasE ~ KOHILIEHTpauusa. HacelllleHHble Y HEHACBIIIEHHbIE  pPacTBOPbI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanmss u HOMEHKJIATypa HEOPraHWYECKUX BEIISCTB. |pUBHUAIBHBIE HAa3BaHUS
OTJIETIbHBIX MPEICTaBUTENECH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluidi B HEOPraHUYECKOW M OpPraHWYeCKOW XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHHMsS] W TIPEBPAIICHHUS SHEPTHMH TPH XUMHYECKUX
peaknusax. TermoBsie 3QPEKTh XUMUYECKUX peakiuii. TepMoXxuMudecKkrue ypaBHEHUSI.

CKopocTh XUMHUYECKOW peaklud, €€ 3aBUCUMOCTh OT Pa3iHuHBIX (pakTopoB. ['OMOreHHBIE U
reTeporeHHsle peakunu. Katanus u kataam3aTopsl.

O6patumbie U HEOOpaTUMBIE peaKIMU. XUMHYECKOoe paBHOBecwe. KOHCTaHTa XWMHUYECKOTO
paBHOBecHsl. PaKTOPBHI, BIUAIONINE HA MOJIO0KEHNE XUMUYECKOTO PaBHOBECHS: TEMIIEpaTypa, JaBJICHHE
Y KOHLIEHTpAIlMU BEIECTB, yuyacTBYOMHUX B peakuuu. [Ipunnun Jle Hlarense.

DnekTponuTuueckas auccoruanus. CuinbHble U cnadble dMeKTpoauThl. CTeneHb AUCCOLUAIUY.
Cpena BOIHBIX PAcCTBOPOB: KHUCIOTHAs, HEWTpaibHas, mienouyHas. Bomopomubrii mokazatens (pH)
pactBopa. ['maponus coneit. Peakiiun noHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. CreneHb  OkucieHusa. OKHUCIHUTENb U
BOCCTAHOBUTENb. [Ipomecchl OKHCIEHUS W  BOCCTAHOBIICHHs. BakHellllne OKUCAUTENIH U
BOCCTaHOBUTEIH. MeTOJ1 37IeKTPOHHOT0 OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

DKCNEepUMEHTATBHBIE METOABI U3YUCHUS BEIIECTB U MX MPEBPAIICHUN: pa3IoKeHUE TIEPOKCH 1A
BOJIOpOJa B MPUCYTCTBUM KaTalu3aTopa, MOAEIH KPUCTANIMUECKUX PEIIETOK, MPOBEICHUE PEeAKIU
MOHHOTO OOMEHa, OMpeJeNieHHe Cpelbl PACTBOPOB C MOMOIIBIO WHIUKATOPOB, W3YYCHHE BIUSHUS
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKIIUH U TTOJI0KEHNE XUMHUYECKOTO PAaBHOBECHSI.



Heopranuueckasi xumus.

[Tonoxxenue HemetaioB B [lepuoauueckoil cucreme xumuueckux 3nemeHToB [[.M. Menneneena
U 0OCOOCHHOCTH CTPOEHMS UX aTOMOB. Du3nueckre cBONCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpuMepe KUCIopoia, cepsl, hocdopa u yriaeposaa).

Bomopon. Ilomydenue, ¢usnyeckne W XUMHUECKHE CBOMCTBA: pPEAaKUMHW C METAIAMH U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxnenue B mpupoje, CHocoObl MONydeHHus, (PU3NYecKHe U XUMHYECKHE
corictBa. ['anoreHoBomopoabl. BaxHeilne KUCIOPOACOACPKAINE COEAUHEHHS TaJOrCHOB.
JlaGopaTopHble M MPOMBINUICHHBIE CHOCOOBI MONYYEHHUS TaJoreHoB. lIpuMeHeHne rajoreHoB U UX
COETUHEHUH.

Kucnopon, o30H. JlaGoparopHble M MTPOMBILIUICHHBIE CIOCOOBI TOJMYYEHUS KHUCIOPOA.
duznyecKkue 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pO1a U 030HA. OKCHUBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupojie, CocoObl MOMy4YeHHs, PU3NISCKUE M XUMUYECKUE CBOMCTBA.
Ceposogopon, cynbduasl. Oxkcua cepoi(1V), okcun ceppi(VI). CepHuctas u cepHas KUCIOTHl U UX
cosi. OcOOEHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHune cepbl u €€ COeTMHECHUIA.

Azot. Haxoxnenue B mpupoze, crocoObl MoydeHust, (GU3NYECKHe U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpuAbl. OKcHIbl a30Ta. A30TUCTasi M @30THAsI KUCIOTHI U X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a30Ta u ero coequHeH. A30THBIE y100peHusl.

®ochop. Haxoxaenue B mpupoje, CocoObl MmoyyueHus, pu3ndeckiue 1 XMMHUUEeCKHe CBOMCTBA.
dochuner u pochun. Oxcunbl pochopa, hocopHas kuciora u e€¢ conu. [Ipumenenue Gocdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

VYrnepon, HaXoXJIeHUE B MpHUpoAe. AJUIOTponHble Moaudukanuu. OU3N4YecKkrue U XUMUYECKUE
CBOMCTBA MPOCTHIX BelecTB, oOpa3zoBaHHbIX yriaepoaoM. Okcun yriepona(ll), okcun yrnepoma(I1V),
yroipHasi KUCJIOTa H ©€ COoJM. AKTHBHPOBAaHHBIA yroib, aacopOuums. @DymepeHsl, Tpades,
yriaepoanble HaHOTPYOku. I[IpuMeHEHHe NpOCThIX BEIIECTB, OOpPa30BAaHHBIX YIJIEPOJIOM, M €ro
COETUHEHUH.

Kpemuuii. Haxoxnenwe B mpupoje, CHocoObl MOJNy4eHUs, (PU3NYECKUE M XUMHYECKHE
ceoiictBa. Okcun kpemaus(IV), kpeMHueBas KHUCIOTa, CUIUKAThl. [IpuMeHeHHWE KpEeMHHsI U €ro
coequHeHni. CTekIio, ero MmojiyueHue, BUbI CTEKIIA.

[Tonoxenune meramnoB B Ilepuoguueckoil cucreMe XMMHUYECKHX 3J1eMeHTOB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX O00O0JOYEeK aToMOB MeTauioB. OOmue (Qu3MUecKue CBOIMCTBA METAJUIOB.
[Ipumenenue MetansioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUN PNl HaANpsDKeHH MeTauioB. OOmmMe crnocoObl MOTyYeHHsS METaIOB:
TUAPOMETAIUTYPrUs, MUPOMETAJUIYpPIHsi, 3JeKTpoMetamtyprus. [loHsTHe O KOppo3uHM METaIIOoB.
CrniocoOblI 3alUTHl OT KOPPO3HUH.

OObmas xapakrepuctuka MeTainoB [A-rpynnel Ilepuonmyeckoil cHCTEMBl XHMHUYECKUX
anemeHToB. Harpuil m kanmuil: nosydyeHue, (u3NYECKHE€ M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCIUHEHUMN.

Obmas xapaktepuctuka wmetauioB IIA-rpynmsl  [lepuoanyeckoil CHUCTEMBI XHUMHUYECKUX
9MIeMEHTOB. Maruuii U KajbIUil: MoJy4YeHue, PU3NYECKue M XMMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coequHEHUN. JKECTKOCTD BOBI U CIIOCOOBI €€ yCTpaHEHH .

AnroMuHui: Tony4deHue, (U3MUECKHEe W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE IMPOCTOr0
BEIIECTBA M €ro COeAMHEHHH. AMQoTepHble CBOWCTBA OKCHAAa U TUAPOKCHIA AJTIOMHHMA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6mas xapakTepucTuka MeTauioB noOouHbix noArpymnn (b-rpynmn) Iepuognueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyeckue M XUMHYECKHE CBOWCTBA XpoMa M €ro coeguHeHuil. OKCUAbl U TUAPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpomaTel W [IUXpOMATHl, UX OKHUCIHTEIHHBIE CBOWCTBA.
[TonyueHnue u npuMeHeHHe XpoMa.



@uU3NYECKUE U XUMUYECKHE CBOKMCTBA MapraHlia U €ro COCAMHEHUN. BaxHene coequHEeHns
mapraana(ll), wmapranna(IV), wmapranma(VI) wu wmapranna(VII). Ilepmanranatr xkanus, ero
OKHCJIUTENbHBIE CBOMCTBA.

dusnuecKkre 1 XUMUYECKHUE CBOMCTBA KeJie3a U ero coenHeHn. OKCUIbl, TUAPOKCHUJIBI U COJIH
xene3a(ll) u sxenesa(Ill). [lonydyenne u npuMeHeHUE Kene3a U ero CIIaBOB.

PusnuecKrue 1 XUMUYECKHUE CBOMCTBA Meu U €€ coeqnHeHui. [lonmyuenne u npumMeHeHue Meau
U €€ COeqUHEHUN.

[unk: monmy4yenue, GU3NYECKUE U XMMHUYECKHE CBOMCTBAa. AM(OTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne IMHKa U €ro COeAMHEHUH.

DKCrepuMEHTAIbHBIE METO/Abl M3YyYEHHUs BEUIECTB M HMX IPEBpallCHH: H3ydeHHEe 00paslioB
HEMETAJJIOB, TOpeHue cepwl, ¢ocdopa, kemeza, MarHus B KHUCIOpOJE, H3YYCHHE KOJUICKLIUU
«Metarmbl M CIUIaBbD), B3aUMOJICMCTBUE WICJIOYHBIX W IIEJIOYHO3EMEIbHBIX METAIOB C BOJOU
(BO3MOHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), B3aWMOJICHCTBUE IIMHKAa M JKelie3a C pacTBOpaMH
KHCJIOT M ILIEJOYel, KaueCTBEHHbIC PEaKUMM Ha HEOPraHWYeCKHE aHHOHBI, KaTHOH BOJOPOJA M
KaTHOHBl METAJVIOB, B3aUMOJECUCTBUE TMIPOKCUAOB AJTIOMHHHUS U IIMHKA C PAacTBOPAMU KHCIIOT M
IeJI0OYEH, pelieHne IKCIEPUMEHTANbHBIX 3a1au 1o Temam «[anorensr», «Cepa u €€ coeauHEHUs,
«A30T m Qochop M HX CcoeqUHEHUsN», «MeTaulbl TIABHBIX MOATPYNID», «MeTamisl MOoOOYHBIX
MOATPYIII.

XuMUA U )KU3Hb.

Ponp xumum B 0OeCleYeHHHM YCTOHYHMBOTO DPa3BUTHS uenoBedecTBa. [IOHATHE O HAYYHBIX
MEeToJaxX TO3HaHUS W METOJOJIOTMH HAy4yHOTO HcclefoBaHus. HaydHble NMpUHIMIBI OpraHu3aIliuu
XMMHUYECKOTO MPOU3BOJACTBA. [IpomblliuieHHbIE CHOCOOBI TOMYy4YEHHUS BaXHEHIIMX BemliecTB (Ha
npuMepe MPOU3BOJCTBA AaMMHaKa, CEpHOM KHUCIOThL, MeTaHoja). [IpombliieHHBIE CHOCOOBI
MOJYYECHHUSI METAJIOB U CIUIABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPeAbl U €ro MOCIEACTBHUS.
Ponp xumun B oOecrieueHur YHEPreTUYECKOn O€30MacHOCTH.

Xumusi U 310poBbe uenoBeka. JlekapcrBeHHble cpeactBa. llpaBuna  mcnonb3oBaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMUM B pa3BUTUU MEIULIUHBI.

XUMHST THUIIA: OCHOBHBIE KOMITOHEHTHI, MHUINEBbIE J00aBKU. Poiib XxumMuum B oOecrieueHHH
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mnapdromepubie cpenctBa. beitoBas xumusa. [lpaBuma 6Ge3omacHoro
WCIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XUMHS B CTPOUTETHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (LIEMEHT, O€TOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAIbHbBIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, Kpacku, CTEKJIO, KepaMuka. Martepuanibl ais
3neKTpoHUKU. HaHoTexHOMOTH Y.

Pacuérneble 3anaun.

Pacuétel: Mmaccel BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00bEMa, KOMUYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIIUU, €CIH OJTHO M3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOTMUYECTBA BEIIECTBA)
MPOJYKTa PeaKlUM, €ClIU OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C ONPEACIEHHOW MAacCOBOM I0Jei
pacTBOPEHHOTO BEHIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAallMHd BEIIECTBA B PAaCTBOpE, JOJIH
BBIXO0/1a TIPOJIYKTA PEAKIIUH OT TEOPETUIECKUA BO3SMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXmpeaMETHBIX CBsI3€i Mpu M3ydeHHH oOIIell u HeopraHWYeckod xumuu B 11
KJIacCE OCYIIECTBIISIETCSI Yepe3 HCIOIh30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHN, TaK U
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBbIC MOHSTHUS: SBICHUE, HAYYHBIH (DaKkT, TUMIOTE3a, TEOpHUS, 3aKOH,
aHalln3, CHHTE3, KiIaccu(UKaIusl, MTepUOINIHOCTh, HAOMIOIEHNE, H3MEPEHUE, YKCIIEPUMEHT, MOJIEIb,
MOJICJIINPOBAHUE.



®duznka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, HHEPreTMUECKU YypOBEHb, BEILIECTBO, TeJO, OOBEM, arperaTHoe
COCTOSIHME BEILECTBA, WJCAbHBIN ra3, (U3NYECKUe BEIWYUHBI, €IUHUIBI W3MEPEHUS, CKOPOCTb,
SHEprus, Macca.

Buonorus: knerka, opranusm, SKocuctema, onocgepa, MeTadoIn3M, MaKpO- U MUKPOIJIEMEHTHI,
OeNKH, XKUPbI, YIIIEBOAbI, HYKIEMHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYrOBOPOT BEILIECTB U
MIOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosorua: XuMudeckass IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOMTEIbHBIE MaTepHalbl,
CEJIbCKOXO3SIICTBEHHOE ~ IMPOU3BOJCTBO,  MHILEBas  MPOMBIIUIEHHOCTh,  (papMaleBTUYecKas
MPOMBIIIJICHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX IPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpUaJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS [TPOI'PAMMEBI 110 XUMHWHW HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B cootrBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PC3YJILTATOB
OCBOCHMA TMpenMeTa «XUMHs» Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUS BBIACICHBI CIEIYIOLIHE
COCTaBIISIIOLIME: OCO3HAHHWE OOYYAIOIIMMHUCA POCCUUCKOW Tpa)KAAHCKOW MJIEHTHYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIILBHOCTH M CaMOOIIPEACIICHUIO; HATMUYMEe MOTHUBALMU K 00Y4YE€HHIO; TOTOBHOCTD U
CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS MPHUHATHIMH B OOIIECTBE MpaBWJIaMH U HOPMaMH
MOBCACHM A, HAJIMYUC IPABOCO3HAHUA, SKOJIOTHYECKONU KYJIBbTYPbI; CHOC06HOCTB CTaBUThb LCJIN U CTPOHUTH
YKU3HEHHBIE IJIaHbI.

JInaHOCTHBIE pE3yNabTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTpaxaroT CHOPMHUPOBAHHOCTH OIbBITA
MIO3HABATEILHOM U MPAKTHYECKON JEATEIIBHOCTH 00YYaIOUINXCS B MPOIECcCe pealln3alui 00pa3oBaTeIbHOM
JeSITeTbHOCTH.

JInaHOCTHBIE pE3yNabTaThl OCBOCHHS mpeaMeTa «XHUMHs» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJILHON U MPAKTHUECKOH JIeATEIbHOCTH 00YJaroIIUXCsl B MpoIlecce peaan3anuu 00pa3oBaTeabHON
JACATCIIbPHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

OCO3HaHUA O0YYarOIIMMHCA CBOUX KOHCTHTYIIMOHHBIX IpaB U 00S3aHHOCTEH, YBa)KEHUS K 3aKOHY U
IPABOIOPAIKY;

MMpEaACTaBIICHUA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIHOCTHBIX OTHOILIIECHUH B KOJIJICKTHUBE,

TOTOBHOCTU K COBMECTHOW TBOPUECKOM JEATEJBHOCTH IPU CO3/1aHUU Y4E€OHBIX MPOEKTOB, PEIICHUU
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBhl APYTUX MpH
aHaJIM3€ Pa3IUYHbBIX BUJIOB YU€OHOU IeATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

ONCHHOCTHOI'O OTHOICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTEUECTBEHHOU XUMUU,

YBOXEHHUSI K TPOIECCY TBOPUYECTBA B OONACTH TEOPHUH M MPAKTUYECKOTO MPUIIOKEHUS XHUMUU,
OCO3HAaHHSA TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT MAJUTENbHBIX HaONIIOICHUH, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHBIX H IMMPAKTUKOB;

HHTEpCCa M IMO3HABATCJIBHBIX MOTHBOB B IIOJYYCHHUHW M IOCICAYIOUIEM aHAIU3€C I/IH(i)OpMaHI/II/I (0]
MEPEOBBIX TOCTHKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHMA,;

CIOCOOHOCTH OICHUBAThH CUTyalllMH, CBA3AHHBIC C XHMHWYCCKHMU SABJIICHUAMH, W [IPUHUMATDH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHE U MOCTYINKU CBOMX TOBapHINEH C MO3UIUNA HPABCTBEHHBIX U
MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

MOHUMAaHMs IIEHHOCTEH 3/I0pOBOTO M 0e30macHoro obpasa KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOmoieHnsi TIpaBuil Oe30macHOr0 OOpaIieHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOW >XWU3HH, B
TPYAOBOM AEATEILHOCTH;

MOHMMAHUS IIEHHOCTH TPaBUI WHAMBUAYAIbHOTO W KOJUIEKTUBHOTO O€30MAacHOTO TMOBEACHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJEACTBUIM M HENPUATHS BPEIHBIX NMPUBbIUEK (YMOTpeOJIeHUs aJIKOTroJisi, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0o BOCIUTAHUA:



KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON MAEATENbHOCTH, OOILECTBEHHO
IIOJIE3HOM, TBOPYECKOMN U IPYTUX BUJAX IEATECIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4acTHE€ B PEIICHUM MPAKTUYECKUX 33]ay COLMAJIbHOW HAIpPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IMPAKTUYECKOMY M3Y4YEHHIO Npodeccuil pa3iuyHOro pojaa, B TOM 4YHCIE HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yJibTaTaM TPYI0BOU NEATEIBHOCTH;

TFOTOBHOCTM K OCO3HaHHOMY BBIOOPY MHIMBUAYaJIbHOW TpaeKTOpuu oOpa3oBaHus, Oynyuei
npopeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH 11€JECO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK MCTOYHHMKY CYILECTBOBAHMS KU3HU Ha
3emie;

NOHMMAaHHA TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHUX MPOLIECCOB
Ha COCTOSIHHE MPUPOJTHON U COLUAIIBHOU CPEJIbL;

OCO3HaHMsI HEOOXOAMMOCTH UCIOJIB30BAaHUS JIOCTMKEHUH XHUMHUM JUIsl pELIeHHs BOIPOCOB
palOHaIbHOIO IPUPOIOIIOIB30BAHNUS;

AKTMBHOTO HENpUATUA JIEUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEW NPUPOAHOW Cpene, yMEeHUs
IIPOrHO3UPOBATh HEOJArONpPUSATHBIE SKOJIOIMYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JIEHCTBUH U
IIpe0TBpallaTh UX;

HaJIMYUs Pa3BUTOIO KOJOTMYECKOTO MBIIUIECHUS, YKOJIOTHUYECKON KYJIbTYpHI, OIBITA AEATEIbHOCTH
HKOJIOTMYECKON HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMHU B IIO3HABATEIBHOM, KOMMYHUKAaTUBHOU
U COIMAJIbHOM MPAKTHKE, CIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTUBOCTOSTH UCOIOTUN XeMo(poonu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM U OOLIECTBEHHOM
IIPAKTUKH;

NOHMMaHHS CHeNM(PUKA XMMHUU KaK HayKd, OCO3HaHMA €€ poiu B (pOPMHUPOBAHUH PAIIMOHAIHLHOTO
HAy4YHOTO MBIIUIEHUS, CO3JAHUU LIEJOCTHOTO MPEICTABIECHUS 00 OKpYXKAIOLUIEM MHUpPE Kak O €IWHCTBE
OpUPOIBl U YEIOBEKa, B MO3HAHWUU IMPHUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpoOJeM COXpaHEHHS
IIPUPOJHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0OW 3HAUMMOCTM XUMHUHU Ui COBPEMEHHOM IUBWIM3AUU: B €€
T'YMaHUCTUYECKOW HAIPaBIEHHOCTH U Ba)KHOM POJIM B CO3/1aHWU HOBOM 0a3bl MaTepuaibHOW KYJIbTYpHI, B
peLIeHUH TI00alIbHBIX MPOOJIeM YCTOMUMBOrO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOH,
IUILEBOM M SKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMLIMHBI, 00ECIEUYEHUH YCIOBUH YCHEIIHOTO
TpyZa U SKOJIOTHYeCKH KOM(OPTHOI KU3HU KaXKJ0ro WwieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: ITOHUMAaHHUs CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJydyaeMble 3HAHUS Ul aHajdu3a U OObBICHEHMS
SBJICHUHA OKPYKAIOIIEr0 MHUpAa M MPOUCXOJAMIMX B HEM H3MEHEHHMH, yMeHHUs JaenaTb O0OOCHOBaHHBIE
3aKJIIOYEHHS HAa OCHOBE HAyyHBIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX C LENbI0 IMOJIyYEHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCMOJb30BaTh XUMHMUYECKHE 3HAHUS Ui pelleHus mpodiemM B
pEAIBHBIX KU3HEHHBIX CUTYalMSIX;

MHTEpeca K MO3HAHUIO, HCCIIEOBATENBCKOM AESTENBHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJY4YEHUIO HOBBIX 3HAHUH M0 XMMUHU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax MpohecCHOHATBLHOM 1S TeTbHOCTH.



METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHble pe3ylbTaThl OCBOCHHS MPOTPaMMbl MO0 XMMHH Ha YpPOBHE CpETHEro oO0IIero
0o0pa3oBaHMs BKITIOYAIOT:

3HaYMMble I (OPMHUPOBAHHMSI ~ MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUIUTMHAPHBIC
(MeXMpenMeTHbIE) OOIIEHAYYHbIC IOHATHS, OTPAXKAIOUIME IIEJIOCTHOCTh HAYYHOW KApTHHBI MHpa H
crenuuKy METOJOB MO3HAHMS, MCIOJIh3YEMbIX B ©CTECTBEHHBIX HaykKaxX (MaTepHs, BEIIECTBO, DHEPIHS,
SIBJICHUE, TPOIIECC, CHCTEMa, HAydHbIi (DaKT, TPUHIHUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHKe, HAOIOICHIE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEpCAJbHbIE YYeOHbIC JCeHCTBUSI (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSTHBHBIC),
obecnieunBaromue (opmupoBaHue (PYHKIMOHAIBHONH TpPaMOTHOCTH U COLMAIBHOW KOMIICTCHIIUU
00y4Jaromuxcs;

CIOCOOHOCTh OOYYAIOIIUXCS MCIOJIb30BATh OCBOCHHBIC MEXKIUCIMILTMHAPHBIE, MUPOBO33PCHUECKHE
3HaHWS U YHUBEPCAIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COIIMATIBLHOMN IMPAKTHKE.

MeranpenMeTHple  pe3yiabTaThl  OTPAXKalOT  OBJAQJICHUE  YHUBEPCAIBHBIMU  Y4COHBIMHU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISSTUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBePCAJIbHbIE yUeOHbIE AeiiCTBUSA

1) 6a30Bble JIOTHYeCKNE AeCTBUSA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OINpENeNATh LEMH JSATCIbHOCTH, 3aJaBas IapamMeTpbl U KPUTCPHUH HX JOCTHIKCHHS, COOTHOCHTb
pe3yJbTaThI ACITEIBHOCTH C TIOCTABJICHHBIMHE LIEIISIMU;

UCTIOJIB30BaTh TPU OCBOCHUHW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIUICHHS: BBIACIATh XapaKTEPHBIC
NPU3HAKH TOHATUH W YCTAHABIMBATh MX B3aWMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE TOHSTHS JUIS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJacCU(UKAIIUHU BEIIECCTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBAThH MIPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SIBJICHUSMU;

CTPOWUTH JIOTUYECKHE pACCYXICHHS (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHH), BBIIBIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPHUBACMBIX SIBJICHUSAX, (DOPMYITHPOBATH BBIBOABI M 3aKIIFOUCHHUS;

OPUMEHATh B MpOIecce MO3HAHMS HCHOJIb3yeMble B XMMHHM CHMBOJHMUYECKHE (3HAKOBBIE) MOJIEINH,
npeoOpa3oBbIBaTh MOJIEIbHbBIE TPEICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJ) 3JIEMEHTa, XHUMHYecKas
dopmyna, ypaBHEHHE XUMHUYECKON PEaKIUU — MPH PEHICHUH y4eOHBIX MO3HABATEIBHBIX M MPAKTHIECKUX
3a1ad, TMPUMEHATh Ha3BaHHBIE MOJEIbHBIC MPEICTABICHHUS JUISl BBIABICHHS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKLIUH.

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dbopMynHpoBaTh IETH M 33Jadd HCCIEIOBAHMUS, HCIIOJIB30BaTh IMOCTABICHHBIE M CaMOCTOSITEIHHO
c(OopMyIHPOBaHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /U1 (POPMUPOBAHUS TUIIOTE3bI
10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIAJICTh HaBBIKAMH CaMOCTOSITEIHHOTO TUIAHMPOBAHUS W TPOBEIEHUS YICHUYECKUX DKCIIEPHMEHTOB,
COBEPILICHCTBOBATh YMEHHS HAONIONATh 32 XOIOM IIPOIECCa, CaMOCTOSATENBHO IPOTHO3HPOBATH €ro
pe3yibTar, (GOopMynIHpoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHUTEJIBHO JOCTOBEPHOCTH pPE3yJbTaTOB
UCCIIEIOBaHMsI, COCTABIISATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

nproOpeTaTh ONBIT YYEHWYECKOH HCCIIeIOBATENIbCKON M TPOEKTHOH NEeSTETbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHUS TMPAKTHYECKUX 3aiad,
NPUMEHEHHIO PA3JIMYHBIX METO/I0B MIO3HAHMS.

3) padora ¢ nHpopmManmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX WHGOpMaNuu (HAyYHO-TIOMYISIPHAS JIUTEpaTypa
XUMHYECKOTO COZEp)KaHusl, CIPaBOYHBIE MOcoOms, pecypchl MHTepHeTa), aHaTU3WpOBaTh HH(OPMAIIHIO



pasNMYHBIX BUAOB W (OPM  TPEACTABICHHSA, KPUTUYECKHM OIECHHBATh €€ JOCTOBEPHOCTh M
HEMPOTHUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMpOChl U MPHUMEHATh PAa3IUYHBIE METOJBI MPH MOUCKE M 0TOOpe HMH(pOpMAIHH,
HEOoOXOAMMOH /IJIsI BBITTOJTHEHUS YUEOHBIX 3a]a4 ONPEICIEHHOTO TUIIA;

IpUOOPETaTh OIBIT MCIIOIb30BAHMUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI M Pa3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMy HpeacTaBiIeHUs WH(poOpManuu (CXeMbl, rpaduKH,
JMarpaMMBbl, TaOJIHUIIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BAaTh HAYYHBIH S3BIK B KayecTBE CpEACTBA HpU paboTe ¢ XUMHYEcKoil HHpopmanmeii:
OPUMEHSTh MEXNpeAMeTHble ((pu3nueckue © MaTeMaTM4yeckue) 3HAKW U CHMBOJBI, (OPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCTIONIb30BATh 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATJISIHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOW TEMbI B XO/I€ THAJIOTA W/HJIH TUCKYCCUH, BHICKa3bIBATh
niaeu, q)OpMy.]II/IpOBaTI) CBOM NPCIJIOKCHHUA OTHOCUTCIIBHO BBITIOJIHCHUA HpeI[J’IO)KeHHOfI 3aJa4uu,

BBICTYIIATb C Hpe3eHTaHHCI>i PE3YIbTAaTOB IO3HAaBaTEILHOU JACATCIIbHOCTH, IMOJTYYCHHBIX
CaMOCTOSITENIbHO HJIH COBMECTHO CO CBEPCTHHKAMU TIPH BBIMOJHEHHH XHMHYECKOTO SKCICPUMEHTA,
HPAKTHYECKON pabOThI MO UCCIICIOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, pealu3alii ydeOHOrO MPOCKTa, U
(GbopMyIHpOBaTh BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHBIX MCCIICAOBAHHUI ITYyTEM COTJIACOBAHUS TMO3HUIUN B
X0J1e OOCYKIACHHSI 1 0OMEHA MHCHUSIMHU.

PeryisiTuBHBIE yHHBepcalbHble y4eOHbIe AeilicTBUA:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYLIECTBIISITh CBOIO MIO3HABATEIbHYIO JESATENbHOCTD, ONpeaess eé
ey M 3a/1a4d, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH IpeIIaraeMblii aJrOPUTM
NEHCTBUI TP BBIMOJIHEHUHM YYeOHBIX M HUCCIIEOBATENbCKUX 3a/ay, BeIOMpaTh Haubosnee 3PQPeKTUBHBIM
CHoco0 MX pelIeHus C y4€TOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HA OCHOBE CAMOAHaJIN3a U CAMOOILICHKHU.

NPEIMETHBIE PE3YJIbTATBI

[TpenmerHble pe3ysbTaThl OCBOCHUS MPOTPaMMbl MO XMMHUHU Ha YIriyOJIEHHOM YpPOBHE Ha YpPOBHE
cpenHero obmero oOpa3oBaHUs BKIIOYAIOT crienuduyeckue A ydeOHOro mnpeamera «XHUMHs HaydHbIe
3HaHMS, YMEHHUS U CIIOCOOBI AEMCTBUI MO OCBOEHHIO, MHTEPIIPETALIMUA U MPEOOPa30BaHUIO 3HAHWUM, BUbBI
JEeSITeIbHOCTH 10 MOJyYeHHI0O HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUHN B pa3IMYHbIX YUEOHBIX CUTYyallUsX, a
TaKkXKe B peaJbHbIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX ¢ XMMHEH. B mporpamme mo XMMHu MpeIMETHbIE
PE3YIbTAThI HPCACTABJICHBI 110 TOJJaM U3Yy4YCHH.

10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUI: O MecTe M 3HAYeHHUM OPraHUYeCKOM XHMHU B CHCTEME
€CTECTBEHHbBIX HayK M €€ poiii B 00eCreYeHNH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA B PEHICHUHU MPOOIEM
9KOJIOTUYECKOM, HPHEPreTHUecKOl M MUIIeBOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3/IaHHMH HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB DSHEPTrUH, B OOECHEUEHWH PAIMOHATBLHOTO MPUPOIONOIH30BaHUS, B
(GbOopMUPOBAHUK MHPOBO33pEHHUS] U OOIIEH KyIbTYypbl YEJIOBEKA, a TaKXK€ JKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpeIe;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HaHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAralollue TOHATHS —
XUMHYECKHI 3JICMEHT, aTOM, SIPO U AJIEKTPOHHAs 000JI04YKa aToma, s-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOE
U BO3OYKIEHHOE COCTOSIHHSI aTOMa, TMOpUAM3AIUS aTOMHBIX OpOWTalneil, MOH, MOJIEeKyJa, BaICHTHOCTb,



3JEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHMS, XMUMHUYECKas CBA3b, MOJIb, MOJISpPHAas Macca, MOJIAPHBII
00BEM, YrmepoaHblid cKeneT, (GyHKIMOHAbHAS TPYIA, PaguKal, CTPYKTYpHbIE (opMyIbl (pa3BEPHYTEHIE,
COKpalIéHHbIE, CKEJIIETHBIE), U30MEPHUsl CTPYKTYpHAsl U MPOCTPAHCTBEHHAs! (r€OMETpUYECKas, ONTUYECKasl),
M30MEpBbI, TOMOJIOTHYECKUI PsZl, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPOI- U a30TCOAEPKALINE OPTAaHUYECKUE
COEIMHEHMS, MOHOMEP, TIOJIMMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUST; TEOPHH, 3aKOHBI
(nepuoguueckuit 3akon . . MenpeneeBa, Teopusi cTpoeHHsi oprannueckux BemiectB A. M. Bytieposa,
3aKOH COXPAaHEHUsS MACChl BEIIECTB, 3aKOH COXPAHECHHS M IPEBPAIICHUS HDHEPIUU MPH XUMHYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK XUMHUH, MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE NMOHMMAaHHUsl NPUYMHHOCTU U CUCTEMHOCTH XMMHYECKHUX SIBJICHUH; MPEACTABICHHUS O MEXaHU3Max
XAMHYECKUX PEaKLHi, TEPMOAUHAMMYECKMX W KHHETHYECKHX 3aKOHOMEPHOCTSAX HX HPOTEKAaHUS, O
B3aMMHOM BIIUSIHUU aTOMOB W TPYII aTOMOB B MOJEKYJax (MHIYKTUBHBIA M ME30MEpPHBIH 3PQEKTHI,
opuentanTtsl | u Il pona); dakrtonsoruueckue cBeeHHs O CBOMCTBAX, COCTaBe, MOIYYEHUH U 0€30macHOM
MCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
OOIIMX HAy4HbIX MPUHIMUIAX XHUMHYECKOTO TMPOM3BOJACTBA (HAa IMpUMEpEe MPOU3BOACTBA METaHOIA,
nepepaboTku HEPTH);

c(OpMHUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHble MPHU3HAKA TOHATUN, YCTaHABIMUBATH HX
B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHS NpPH OMHMCAHMM COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYEeCKUX COCIMHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYK) CHUMBOJHMKY I COCTaBICHUS MOJIEKYJSPHBIX W CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHNYEeCKHX BEIIECTB;

COCTaBJIAITh YPAaBHEHUS XUMHUYECKHX PEAKUM M PACKpbIBaTh MX CYUIHOCTb: OKHCIHTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIU MOCPEICTBOM COCTaBJICHHUS JIEKTPOHHOTO OanaHca 3TUX peakUui, peakIui
HMOHHOTO OOMEHA MYTEM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATH MOJIEM MOJIEKYJ OPTaHMYECKUX BELIECTB IS WJUIIOCTPAMU HUX XUMHUYECKOIO U
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAJICKHOCTh M3YYCHHBIX OPTraHUYECKUX BEIIECTB
0 WX COCTaBy M CTPOSHHUIO K OINpPENeIEHHOMY KIIACCy/TPYIIe COCIMHEHWH, JaBaTh MM Ha3BaHUS IO
cuctremarnueckoi HomeHknatype (IUPAC) u mnpuBoauTh TpHUBHAIbHBIE Ha3BaHUS S OTIEIbHBIX
Mpe/CTaBUTENed OPTraHUYECKUX BEIIECTB (ITHIICH, alleTUJICH, TOMYOJ, TTUIEPUH, dTUJIICHTINKOIb, (EeHO,
(dopManbaerua, aleTanbIerusl, aeToH, MypaBbUHas KUCIIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAsl, OJIEMHOBAs,
MaJbMUTHHOBAS KUCJIOTHI, TJIMIIMH, aJJaHuH, MaJIbTO3a, PPYyKTO3a, aHWUJIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHs OMPEAENATh BHJ XUMHUYECKOW CBSI3M B OPTaHMYECKHUX COEIMHEHUSX
(KoBaJIeHTHasl U HOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTD TOJIOKEHHSI TEOPUU CTPOSHUSI OPTaHMUECKUX BeniecTB A. M.
BytnepoBa 115t 00bsICHEHHSI 3aBUCIMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHE U XUMHYECKHE
CBOWCTBA THUMHWYHBIX TMPEACTABUTENCH pAa3JIUYHBIX KJACCOB OPraHMYECKUX BEIIECTB: aJKaHOB,
LUKJIOAJIKAaHOB, AJIKCHOB, AJKAJUEHOB, AJKMHOB, apPOMAaTHYECKUX YIJIEBOAOPOJOB, CIUPTOB, AJIbIETUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHHH U aMUHOB,
AMUHOKUCIIOT, O€IKOB, YIJIEBOAOB (MOHO-, M- U TMOJIMCAXapUOB), UITIOCTPHUPOBATH T€HETUYECKYIO CBSI3b
MEX]ly HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUK C HMCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHUS TOATBEPKAATh HA KOHKPETHBIX TMpPUMEpax XapakTep 3aBUCHUMOCTH
PEAKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSIMHEHUN OT KPaTHOCTH U THIA KOBAJCHTHOH CBS3U (G- U T-
CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YTIEBOJAOPOJHOTO CHIpbS (HE(DTH,
MPUPOJIHBIN ra3, yroik), CIOCOOBI ero nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;



Cc(OPMHUPOBAHHOCTb BIJIAZICHUS CHCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJaX IIO3HAHUS —
HaOJII0IeHU Y, U3MEPEHUH, MO/ICTTMPOBAHNH, SKCIIEPUMEHTE (PEaIbHOM U MBICIIEHHOM) M YMEHUS IPUMEHSTh
9TH 3HAHUS,

Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHATH OCHOBHBIE OIIEPALIUU MBICIUTEIbHON AEATEIbHOCTH — AHAJIN3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTeMaTU3alllI0, BbISIBIEHUE IPUUMHHO-CIEICTBEHHbBIX CBS3CH — Ais
WU3Y4EHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBSI3b XWMHYECKUX 3HAHMA C TOHATHAMU U
IPEICTABICHUAMU JAPYTrUX €CTECTBEHHO-HAY4YHbIX IPEIMETOB Ui 00jee OCO3HAHHOI'O ITOHHMAaHMs
CYIIHOCTU MaTE€pPHAIBLHOIO €IMHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 110 OPTraHUYECKOW XUMUU IS
00BSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUM, UMEIOLINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHM: MPOBOIUTH PACUETHI MO XMMHUYECKMM (OpPMYyJIaM H ypaBHEHHSIM
XMMHUYECKMX peakUuil ¢ MCIoJb30BaHMEM (U3NYECKUX BEIMYMH (Macca, 0O0bEM ra3oB, KOJIMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pPAc4€Thl IO HAXO0XKJICHHIO
XUMHUYECKON (POPMYIIbI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JOJISIM XMMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ia3000pa3HbIX BELIECTB;

Cc(OPMHPOBAHHOCTh YMEHUIl: INPOrHO3UPOBaTh, AHAIM3UPOBATh M OLICHMBATH C  IO3ULMH
9KOJIOTUYECKO 0€30IMacHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHON IESTEIBbHOCTH YEIOBEKa,
CBSA3aHHOM C MepepadOTKONM BELIECTB, HCIIOJIb30BAaTh IOIYYEHHbIE 3HAHUS JJIS IPUHATHS TI'PaMOTHBIX
pelieHnii mpobsieM B CUTYalUsX, CBSI3aHHBIX C XUMHE;

c(OPMHPOBAHHOCTh YMEHUN: CAMOCTOATENIBHO IUIAHUPOBATh U IPOBOAUTh XMMUYECKUN SKCIIEPUMEHT
(moslyueHMEe M H3Yy4YE€HUE CBOWCTB OPraHUYECKHUX BEIECTB, KAuyeCTBEHHbIE pPEaKIMM YIJIEBOJOPOIOB
Pa3JIMYHBIX KJIACCOB M KHCIIOPOJCOAEPKAIIMX OPraHWYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aa4 MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJCHHEM MpaBuil 0€30MacHOro OOpalieHus C
BEIIECTBAMHM U J1a0OpaTOpHbIM 000pynOBaHHEM, (OPMYIMPOBAThH 1€ HCCIEIOBaHMSA, NPEACTABIATh B
pa3In4yHol (popmMe pe3ysibTaThl FKCIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUIA:

coOiroaaTh MpaBuia d3KOJIOITMUECKH 11€JecO00pa3HOro NOBEIEHUS B OBITY U TPYAOBOMN JAESITEILHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3JI0POBbs, OKPYKAIOLIEH NPUPOIHOM Cpeibl U JOCTHXKEHUS €€ yCTOWYMBOIO
pa3BUTHSA;

OCO3HAaBaTh OIACHOCTb TOKCUYECKOTO IEUCTBUSA HA )KUBBIC OPraHU3MBbI ONPEAEIEHHBIX OPIraHUYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

AHAIM3UPOBATH 11€JecOo00pa3HOCTh NMPUMEHEHUs OPraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKU 3pEHUS COOTHOIIEHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTh YMEHHH: OCYIIECTBIATH LIE€JI€HANPABICHHbIM OUCK XUMHUECKOW MH(POpPMAIUK B
pa3IMYHBIX HCTOYHUKAX (HayyHas M YydyeOHO-Hay4Hasl JUTepaTypa, CpeicTBa MacCcoBOM HHpopmanuu,
WHTepHer u apyrue), KpUTHUECKH aHAIM3MPOBATh XUMHUYECKYI0 HHQOpMaIMIO, NepepadarbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUHU C ITOCTABJICHHON y4eOHOH 3a/1auei.

11 KJIACC

[IpeameTHBIEC pe3ynabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHuyeckast XUMHUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHHUI: O MaTepUaIbHOM EIMHCTBE MHpa, 3aKOHOMEPHOCTSIX U
I03HABAEMOCTH SIBJIEHU MPUPOJIbI, O MECTE Y 3HAYEHUH XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B
0o0ecreueHn yCTOMYUBOTO PAa3BUTHUS, B PEIICHUU MPOOIEM SKOJOTUYECKON, SHEPTETHUYECCKON W MHIIEBOU
0€30MacHOCTH, B PA3BUTHH MEAHMIIMHBI, CO3/IaHWM HOBBIX MaTEPHUAJIOB, HOBBIX HWCTOYHHKOB JHEPTHUH, B
obecrnevyeHny paroHaIbHOTO MPUPOAOIOIBE30BaHuUs, B (DOPMHUPOBAHIH MUPOBO33PEHUS U OOIICH KYIbTYPHI
YeNIOBEeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOJTHOM cpelie;

BJIAJICHUE CHUCTEMON XHWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATalOIIHe IOHATHS —
XUMHYECKHI DIIEMEHT, aToOM, SIPO aroMma, W30TOIBI, JJIEKTPOHHAs 000J0Yka atoma, S-, P-, d-aTOMHBIE
opOUTaNM, OCHOBHOE U BO30YKAEHHOE COCTOSHHUS aroMma, THOpHIM3alus aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AIEKTPOOTPULATEIBHOCTb, CTENIEHb OKUCIEHHS, XUMUUYECKas CBsI3b (KOBAJICHTHAS,



MOHHAs, METaJUIMYecKas, BOJOpOJHAs), KpUCTAIIMYECKas pelméTka, XMMHUYecKas peakiusi, pacTBOp,
JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, IJIEKTPOJIUTUYECKAs AMCCOLMALMS, CTENEHb IUCCOLMALUHN, BOJIOPOIHBIN
1oKa3aresb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBON 3((PEKT XUMHUUECKOH peakiMu, CKOPOCTh XUMHUYECKOH
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpUs DSIEKTPOJUTHUECKON HCCOLMALNY,
nepuoanuecknii 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHHs MacChl BEILECTB, 3aKOH COXPAaHEHHUS H
IPEBpALCHHS] SHEPruu IpPU XHUMUYECKUX PEAKIMAX, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH
JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKUM S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE IOHMMAHMUS INPUYUHHOCTH U CHUCTEMHOCTH XHWMHUYECKHX SIBJICHUH; COBPEMEHHBIE
MIPEACTABICHNS] O CTPOCHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HA/IMOJIEKYJISIPHOM YpPOBHSIX;
IOPEJICTaBICHUS O MEXaHUM3Max XUMHYECKMX peaklUMid, TEPMOJAMHAMUYECKUX U  KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX IIPOTEKAaHHsA, O XMUMHUYECKOM pPaBHOBECHM, PAaCTBOPAaxX M AMCIIEPCHBIX CHUCTEMAX;
dakTosornyecKre CBeICHUsI O CBOMCTBAX, COCTaBe, MOJIyYeHUH U O€30MaCHOM HCIOJIB30BaHUU Ba)KHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YeJIOBEKa, OOIIMX HAYYHBIX NMPUHIUIIAX
XUMHYECKOI'0 ITPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHHIA: BBIABIATH XapakTepHbIC MPHU3HAKK TOHATHH, YCTaHABIUBATh MX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHUS MPU OMUCAHUM HEOPraHWYECKHX BEIIECTB M MX
MIPEBPAILICHU;

c(OPMHPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY MJISi COCTaBJICHUS (HOpMYII
BEIIECTB U YPAaBHEHUN XMMHUECKUX peakuuii, cuctemarnyeckyro HoMmeHkinatypy (IUPAC) u TpuBnanbHble
Ha3BaHUs OT/EJIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OIPENIEIATh BAIEHTHOCTh M CTETIEHb OKUCIICHHSI XUMUYECKUX DIIEMEHTOB
B COEIMHEHUSX, BMJI XUMHUYECKOW CBSI3U (KOBAJICHTHAasl, MOHHAas, METaJUIMYecKas, BOJAOPOJHAs), THII
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJIa XUMHUECKOH CBS3H U
TUTMA KPUCTAJUIMYECKOW pemETKU, OOMEHHBI U JIOHOPHO-aKIENTOPHBI MeXaHU3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBS3U;

c(OpMUPOBAHHOCTh YMEHMH: KJIacCU(PUUMPOBATh: HEOPraHMUYECKHUE BEILIECTBA II0 HX COCTaBy,
XUMHUYECKHE PEAKIUH 10 Pa3IUYHbIM MpPU3HAKaM (YHUCIy U COCTaBY pearupyrolluxX BELIECTB, TEIJIOBOMY
3¢ dexTy peakuuy, U3MEHEHUIO CTeTeHel OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaiu3aropa u
IpYTHE); CaMOCTOSATENHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KJIacCH(PHUKAIIMN U3y4aeMbIX BEIECTB U
XAMHYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICT mepuoandeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMHPOBAHHOCTh YMEHUIN: XapaKTEepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB U MOHOB XUMHUYECKUX
3JIEMEHTOB TME€pPBOro—4eTBEPTOro mnepuonoB Ilepmoamyeckoir cucremsl .M. MenneneeBa, ucnonb3ys
HOHSTHSL <«QHEPreTHYECKUE YPOBHHY», «IHEPreTHUSCKHE MOJYPOBHM», «S-, P-, O-aToMHBIC OpOHTAIM»,
«OCHOBHOE U BO30YXIEHHOE SHEPreTUYECKHE COCTOSIHUS aTOMay; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COESAMHEHMH IO nepuonam u rpynmnam Ilepuoauueckoit cucremst /1.
N. MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX
000J104EK;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUECKUE CBOMCTBA BEIIECTB
pa3MuYHBIX KJIACCOB, IOJATBEP)KJIaTh CYIIECTBOBAHWE TI'€HETUYECKOW CBSI3M MEXKIY HEOPraHMYEeCKHUMHU
BEIIECTBAMH C TOMOUIbIO YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

c(OpMUPOBAHHOCTh YMEHHSI PACKpBIBaTh CYHUIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABJIGHUS DJIEKTPOHHOTO OajaHca 3TUX peakiHif; peakiuii HOHHOrO OOMeHa MyTEM
COCTABJIEHUS HX TIOJHBIX M COKpAII€HHBIX HWOHHBIX YpPaBHEHUM; peakuuid THUAPOJIM3a; peaKLui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U aTFOMUHHUS);

c(OpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHMHUYECKUX peakiuil ¢
YU4ETOM HX DHEPreTUYECKHX XapaKTEPUCTHUK, XApaKTep HM3MEHEHMsI CKOPOCTHM XHUMUYECKOW DPEaKIUH B



3aBUCUMOCTH OT pa3IM4YHbIX (PAaKTOPOB, a TAKKE XapaKTep CMEIIEHUS XMMUYECKOIO pPaBHOBECHs IOJ
BIIMSIHUEM BHEIIHUX Bo3jencTBul (npuHiun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh XMMHUYECKHE pEaKIMW, JIeXallue B OCHOBE
IPOMBIIIJICHHOTO TIOJIy4eHHs] CEpHOM KHCIOTHI, aMMHaka, OOIIMe Hay4Hble HPUHLUIBl XUMHUYECKUX
IIPOM3BOJICTB; 11€JI€CO00Pa3HOCTh IPUMEHEHHsI HEOPTaHMUECKUX BELIECTB B IPOMBIIIJIEHHOCTH U B OBITY ¢
TOYKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0JIb3A;

c(OpPMHPOBAHHOCTD BJIA/ICHHUS] CHCTEMOM 3HAHHI O METO/IaX HAyYHOTO MO3HAHUS SBJICHUNA IPUPOIBI —
HaOJI0IeHNe, U3MEpPEeHUe, MOJEIMPOBAHUE, SKCHEPUMEHT (pealbHbIl U MBICIEHHBIN), UCHOJIb3YEMBIX B
€CTECTBCHHBIX HAYKaX, YMEHHUS IPUMEHATh 3TH 3HAHUS IIPU DKCIIEPUMEHTAIBHOM UCCIICJOBAHUH BEILECTB U
U1 OOBSCHEHMS XWMHUYECKUX SBJICHUH, MMEIONMX MECTO B NPUPOAE, MPAKTHUECKOW JeSTEITbHOCTH
YeJI0BeKa U B MIOBCETHEBHOM KU3HU,

Cc(OPMHPOBAHHOCTE yMEHUS BBIABIATH B3aMMOCBSI3b XHMHUYECKHX 3HAHUH C MOHATUSAMH U
NPEACTABICHUAMU JAPYTUX €CTECTBEHHO-HAY4YHbIX IIPEIMETOB Ui 00jee OCO3HAHHOI'O IOHHUMAaHMs
MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OPMHUPOBAHHOCTh YMEHHS NPOBOAMTH PACUETHI: C HCIOJIB30BAHUEM IMOHATHHA «MaccoBasi IO
BEILIECTBA B PACTBOPE» U «MOJIIpHAsi KOHLEHTPALMs»; Macchl BEIeCTBa WM 00bEMa ra3a 1o U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WM 00bEMY OJHOIO M3 YYaCTBYIOLIMX B PEAKLUHU BEIECTB; TEIJIOBOIO
apdexTa peakiuu; 3HAYCHHS BOJOPOJHOTO IIOKA3aTelsi PAacTBOPOB KHUCIOT W INEIOYEH C HM3BECTHOM
CTENEHbIO JUCCOLMALINK; Macchl (00bEMA, KOJIMYECTBA BEILECTBA) IMPOJIYKTAa PpEaKLUUH, €CIU OJHO U3
MCXOJHBIX BEIIECTB JaHO B BUJIE PaCTBOpaA C ONPEAEIEHHON MacCOBOU 10JIEH PACTBOPEHHOIO BELIECTBA WIIN
JIaHO B U30BITKE (MMEET MPUMECH); 10JIM BBIXOJa MIPOAYKTa peaKIuK; 0ObEMHBIX OTHOILICHHI I'a30B;

c(OpMUPOBAHHOCTh YMEHMI: CAMOCTOSTEIbHO IIAHUPOBATH U MPOBOJUTh XUMHUUECKUN 3KCIIEPUMEHT
(mpoBeneHUE peakuMii HMOHHOrO OOMEHa, IOATBEP)KIECHUE KAaueCTBEHHOI'O COCTaBa HEOPraHMYECKUX
BELIECTB, OIPEIEICHUE CpEeAbl PACTBOPOB BELIECTB C IOMOILBIO HMHAMKATOPOB, H3Y4YCHHME BIIUSHHUSA
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKON peaKklUy, PelIeHHE SKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM
«Metamuie» u «Hemertaibl») ¢ coOnoJeHHMEM MpaBuil 0€30MacHOr0 OOpallleHHs € BELECTBAMU U
1a00paToOpHbIM 000pyI0BaHUEM, (POPMYIUPOBAThH LENb UCCIEI0BAaHUS, IPEACTABIATh B pa3IMuHON (popme
pe3yabpTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHH: cOOJIONaTh NpaBUiIa [OJIB30BAaHUS XHMMHYECKOH ToOCynod u
71a00paTOpHBIM 00OpYAOBaHHEM, OOpallleHHs C BELIECTBAMHU B COOTBETCTBHM C HMHCTPYKLHUSAMH I10
BBITMIOJTHEHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB, IKOJIOTUYECKHU 1€1€CO00Pa3HOro MOBEJACHUS B ObITY U
TPYIOBOM JAEATENBHOCTH B LEIAX COXPAHEHUs CBOErO 3J0pPOBbS, OKPYXKAKIIEW INPUPOIHOM Cpenbl U
JOCTH)KEHHMSI €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh OIACHOCTH TOKCHUYECKOrO ICHCTBUS Ha IKUBBIC
OpraHU3MBbl ONPEJEIIEHHBIX HEOPTAHUUECKUX BEILIECTB, IOHMUMas cMblca nokaszarens 1IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IEJICHAMPABICHHBINA MTOUCK XUMUUECKOW WH(OpMAIUU B
pa3IUYHBIX HCTOYHUKAX (HayyHas M ydyeOHO-Hay4Has JIUTEparypa, CpeICcTBa MacCOBOM HHpopmanuu,
WHTepHeT M npyrue), KpUTUYECKH AaHaJIM3MpPOBATH XMMHUUYECKYI0 HH(OpMaluio, nepepadaTbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUH C ITOCTABJICHHON yueOHOH 3a1aueid.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHU A. M. 15 0 0
byrneposa
Htoro no paznemny 15
Paznea 2. Yraesogopoasl
[IpenenbHbIE YTI€BOJOPOIBI — aTKaHBI,
2.1 P YHIEBOAOPOA 14 1 0
[IUKIIOATKAHbI
HenpenenbHble yriieBOAOPOIbl: aJKEHBI,
2.2 peit YHIEROAOPOA 26 0 1
aJIKa/INEHBI, aJTKUHBI
2.3 ApoMaTudecKue yriieBo0POIbI (apeHBI) 16 0 0
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 6 0 0
' nepepaboTKa
2.5 ["amoreHpON3BOIHBIC YTIICBOIOPOIOB 8 1 0
Hroro no pazneny 70
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 17 0 1
3.9 KapOoHusbHble COeTUHEHUS: allbETU/IbI U 34 0 1
' keToHbl. KapOoHoBbIe KUCI0ThL. ClOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 13

Hroro mo pazneny 64

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKUCIIOTEL. benku 15

Wroro no pazueny 15

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS

51 ‘ BricokoMonekynsipHbIe COSIMHEHMS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170




11 KJIACC

Ne ni/n HaumeHoBaHue pa3iesioB M TeM KoanuecTBo 4acoB -
IporpamMmel Bcero Konrpoabnsie IIpakruyeckue PHMEHATHE
padoTbI padoTbI
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX 14 1
anemenToB 1. I. Meneneena
12 Crtpoenue BemniecTBa. MHOrooopasue 13 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 17 1
1.4. CwMmecu 1 pacTBOpBHI. 16 2
15, OKHUCIIUTEIILHO — BOCCTAHOBUTEIIBHEIE 20 5
peakuumn
Hroro mo pazueny 80
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramiet 47 1
2.2 MerTanisl 22 1 4
Hroro mo pazueny 69
Pa3gen 3. XumMus v :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 20
’KU3Hb
Hroro 1o pasneny 20
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 8




Peanuszanus Moayasa BocnuTaTe1bHOM nporpamMmsl «lIkoabHBIH ypoKk»

FOHomeckuit Bo3pact — 3TO MEpPHOJ BbIPAaOOTKH MHPOBO33pEHUS, yOEKIEeHUH, XapakTepa M >KM3HEHHOro camoorpeneneHus. Jlis
JUYHOCTH OOpeTaeT IEHHOCTh CHCTEMa OMPEICIICHHO OPHUEHTHPOBAHHBIX IMOCTYIIKOB, BO3PACTAET 3HAYUMOCTH (YHKIIMH CAMOKOHTPOJIS,
KOTOpasi cpabaThiBaeT B PA3JIMYHBIX 110 TUITY IPOOJIEMHBIX CUTYaIUIX.

B crapuiem mkoibHOM BO3pacTe MPOUCXOAUT CHUCTEMAaTH3allUs MOJYyYEHHBIX 3HAHUM, YCBOCGHHUE TEOPETUUECKHX OCHOB Pa3IMUHBIX
JTUCIUILINH, 0000IIeHNe 3HaHU B €IMHYI0O KapTUHY MHUpa, Mo3HaHue QuiiocoPpckoro cMeicia sipiaeHuil. Kak npaBuio, uHTepec K y4eHuro (K
€ro COJICPAHUIO U MPOIIECCY) MOBBIIIACTCSA, TaK KaK BKJIIOYAIOTCA MOTHUBBI CAMOOIPEACIICHHUS] U MOJATOTOBKH K CAMOCTOSATEIbHON >KU3HU.
Hmeer MecTo coyeTaHWe M B3aMMOIIPOHWKHOBEHHE IIUPOKUX COIHAJIBHBIX M TMO3HABaTENbHBIX MOTHUBOB. SIpKO BBIpaXX€Ha MPOM3BOJIbHAS
MOTHBAIIHSI, TAK KaK XOPOIIIO OCO3HAIOTCS IPUYUHBI OTHOIICHUS K yaeOe. CTapIIeKIacCHUKH YK€ TOTOBBI K CaMOOOPa30BAHMIO.

Ho nosBisiercst npyroit ¢deHoMeH. Y cTapiIeKIacCHUKOB OOBIYHO SPKO BBIPAXKEHO M30MpaTeNbHOE OTHOUICHHE K YUeOHBIM MPEeIMETaM.
Bce 310 TpeOyer oT yunTenei MoBhIIICHUS KauecTBa MPENoIaBaHusl.

K crapmemy mKOJIbHOMY BO3pacTy CKJIQJbIBAETCS MCCIENIOBATENbCKOE OTHOIICHHWE K Y4YeOHBIM IMpeaAMeTaM M yYMEHHE HaXOAWTh U
CTaBUTH Mpodiemy. [loaTomMy B yueOHOM Ipoliecce X MPHUBJICKAET CaM XOJ1 aHAIHM3a 3a1a4, CPABHCHHUE PA3IMYHBIX TOUYCK 3PCHHUS, TUCKYCCHH U
00BSICHEHUS, KOTOPBIE 3aCTaBISAIOT JymaTh. MeHsSETCsl B 3TOM BO3pacTe W POJb YUUTENs: OH BBICTYIAET YK€ CKOpee KaK KOHCYIbTaHT IO
npeamety. Ho BociuTaTebHbIe aclIeKThl MIPENOIaBaHUs IPEIMETOB OCTAIOTCA.

IIpenmeTHbIe 061acTH Peanm3anust nporpaMmel BOCIIUTAHUS

EcrecTtBeHHEBIC HAayKH BocruTanue JIUYHOCTHBIX KAayeCTB K TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITENILHOH I/IH(i)OpMaI_II/IOHHO'

MO3HABATEJIbHON JESITENbHOCTH, BIIAJCHUE HABBIKAMHU IOJY4YEHHUS HEOOXOAMMON MH(pOpMalluu U3 cloBapel pa3HbIX
TUIIOB, YMEHUE OPHEHTUPOBATbCS B PpA3IMYHBIX MCTOYHMKAX HWHGOpMAMM, KPUTUYECKH OLCHMBATh U
MHTEPIPETUPOBATh MHPOPMALINIO, TOITYYaEMYIO U3 PA3IMYHBIX HCTOYHHUKOB.

KajgenaapHbIii IVIaH BOCHUTATEILHONM Pa00ThI A1 00VYAIOIIMXCS CPEHEro 001ero oopa3zoBanus

OpHeHTHPOBOYHOE
Jesa, coObITHSI, MEPONIPUATHS Kumaccol BpeMANPOBEACHUS
WNHunmupoBaHue U MoAAep)KKa UCCIIEN0BAaTENbCKON JEATENIBHOCTH IIKOJIBHUKOB B paMKax 10-11 | B Teuenue roga
pcanrsan UM HHIUBUAYAJIBbHBIX UCCICA0BATCIIECKHUX IIPOCKTOB
Bosiieuenne yyamuxcsi B KOHKYPCHYIO aKTUBHOCTb, OJTMMITNAbI 10-11 | B Teuenue roga
Bxi1104nTH MOAYJIB B TEMY YPOKA Kaace Yucio




JleHb 3HaHUH 10-11 |1
Jlens conumapHoCcTH B 60phO€E ¢ TEPPOPU3MOM 10-11 |3
Me:x1yHapOIHBII I€Hb TOJIEPAHTHOCTU 10-11 | 16
Jlenns matepu B Poccun 10-11 | 26
MexayHapoaHbIN J€Hb HHBAJIUIOB 10-11 3
JleHb poccUiCKON HayKH 10-11 |8
Hensp 3amutHuka OTedecTBa 10-11 23
Me:x1yHapOIHbIH )KEHCKUN JEHb 10-11 |8
MexayHapoaHbIN J€Hb CEMbU 10-11 | 15




Kaneﬂuapno — TeMaTH4Y€CKO€ IJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosunyecTBo 4acoB Hara
n/n Bcero K/p Ip/p U3yYCHUS

1 [IpenMeT 1 3HaU€HHE OPraHUYECKOI XUMUU, IPEACTABICHUE O MHOTOOOpa3Hu 1
OPraHUYECKUX COCTUHEHUIN

5 DNEKTPOHHOE CTPOEHUE aToMa yriiepo/ia (OCHOBHOE U BO30YXKIEHHOE COCTOSHUS). 1
BaneHTHble BO3MOKHOCTH aTOMa yriepoaa

3 XuMHYecKas CBS3b B OPraHUYECKUX COeIMHEHUsAX. MexaHnu3mbl 00pa3oBaHUs 1
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3CH
Teopus crpoenust opranndeckux coequHennii A. M. bytieposa

5} Teopus cTpoeHust opraHu4deckux coenunenuii A. M. bytieposa

5 Teopus ctpoeHust opranndeckux coequHennit A. M. bytieposa. 1
CraproBas quarHoctuueckas padora.

7 Bupsl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKTHI B 1
MOJIEKYJIaX OPraHUYECKUX COEAMHEHNN

8 Bunbl n3omepun: cTpykTypHasi, IpOCTpaHCTBEHHAsI. DIIEKTPOHHBIE 3D PEKTHI B 1
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

9 Bupsl nu3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKTHI B 1
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

10 [TpencraBienue o kinaccudukanuu U cucreMatrnueckas Homenkiatypa (IUPAC) 1
OpPraHUYECKUX BEILECTB.

11 [IpencraBnenue o knaccudukanuu u cucremarnueckas Homenknarypa (IUPAC) 1
OpraHMYECKUX BEIIECTB.

12 Knaccugukarus peakiuii B opraHn4eckoil XuMun 1
DKCrepuMEeHTaIbHBIE METO/Ibl M3yUEHUS BEIIECTB U UX MpEBpallleHUI: KaYeCTBEHHOE

13 oOHapy>KeHHe yriiepoja U BOJIOpOoJia B OPraHMYECKUX BellecTBaxX. Berancinenus: — 1

ONMpCACIICHUC MOJICKyJ'IﬂpHOﬁ (I)OpMy.]'IBI OpTraHN4YCCKOro BCUICCTBA 110 MAaCCOBBIM
J0JIAM OJICMCHTOB, BXOOAIIMX B €0 COCTaB.




14 Cucremaru3zaius 1 000011eHNEe 3HAHUHN 110 TEMe

15 Cucremarusanusa 1 0000IeHre 3HAHUN 110 TEME

16 AJKaHbI: TOMOJIOTHYECKUH psifl, o01as ¢popmyia, HOMEHKIATypa U U30MepHsl, 1
3IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ

17 ®dusnyecKkue 1 XUMUYECKUE CBOMCTBA AJIKAHOB 1

18 OuznyecKkue 1 XUMUUECKHE CBONCTBA AJIKAHOB 1

19 ®dusnyecKkue 1 XUMUYECKUE CBOMCTBA AJIKAHOB 1

20 Haxosxnenue ankanoB B nmpupoje. CriocoObl MOyYSHUS ¥ TPUMEHEHUE AIKAHOB 1

21 [IpakTuueckast padora Ne 1. [TonydeHne MeTaHa U U3ydeHHE €ro CBOKCTB. 1

99 [{uknoankansl: o0mmas Gopmyna, HOMEHKIATypa U U30MepHsl, 0COOCHHOCTH CTPOCHUS 1
Y XUMUYECKUX CBOMCTB, CIIOCOOBI MOIYYEHUS U IPUMEHEHUE

93 [{uknoankansl: 00mmas Gopmyina, HOMEHKIATypa U H30MepHsl, 0COOCHHOCTH CTPOCHUS 1
U XUMUYECKUX CBOMCTB, CIIOCOOBI MOTYYEHUS U IPUMEHEHNE

24 Huknoankansl: oomas GpopMysia, HOMEHKIATYpa U H30MEpHs, 0COOCHHOCTH CTPOCHHUS 1
¥ XUMHYECKUX CBOMCTB, CITOCOOBI MOIy4EHHS U IPUMEHEHHE

o5 Pemenue pacu€THbIX 3a7a4 Ha OIpeJIeIeHue MOJIEKYJIIPHON (OPMYJIbl OpraHUYECKOTO 1
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIINUX B €I0 COCTAB.

26 Pemenue pacu€THbIX 3a7a4 Ha OIpeJIeIeHUe MOJIEKYJIIPHON (OPMYJIbI OpraHUYECKOTO 1
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIINUX B €I0 COCTAB.

27 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 TEME

28 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 TeMe

29 BxoaHasi KOHTpoJibHasi padoTa Ne 1

30 AJKEeHBI: TOMOJIOTHYECKUH PsiJl, 001ast popmyiia, HOMEHKIIATYpa, JEKTPOHHOE U 1
IPOCTPAHCTBEHHOE CTpoeHUE MOJIeKyJl. CTPYKTYpHAs U IIUC-TPAHC-U30MEPUsl aJIKEHOB

31 Pusnueckue 1 XUMUYECKUE CBOMCTBA alnkeHOB. [IpaBuino MapkoBHMKOBa 1

32 dusnueckue ¥ XUMUYECKUE CBOMCTBA akeHOB. [IpaBuno MapkoBHMKOBa 1

33 ®Pusnyeckue 1 XUMUYECKUE CBOMCTBA alnkeHOB. [IpaBuino MapkoBHMKOBa 1

34 CrniocoObl noy4eHus U NpUMEHEHNE aJIKeHOB 1

35 Crioco0bI nostyueHus 1 NpUMEHEHNE aJIKEHOB 1




36

CriocoObI mostyueHus 1 NpUMEHEHNE alIKEHOB

37 [Tpaktrueckas padota Ne 2 o teme "llonydeHue 3THIIeHa U U3yYEHUE €r0 CBONCTB"

38 Pemenue pacuéTHBIX 3a7a4 Ha ONpeIeTICHUE MOJICKYIIPHON (hOPMYIIbl OPraHUYECKOTO 1
BEIIlECTBA

39 Pemenue pacuéTHbIX 337249 Ha ONPEICICHIE MOJICKYISIPHON (hOPMYJITBI OPTaHUIECKOTO 1
BEIIECTBA

40 AJkanueHsl: conpsbKEHHBIC, U30JIMPOBaHHBIC, KyMyJIMpoBaHHbIE. OCOOCHHOCTH 1
3JICKTPOHHOTO CTPOCHUS

41 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX JTMCHOB 1

42 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX JTMEHOB 1

43 CrniocoOblI MoTy4eHus U IpUMEHEHUE aJIKaIueHOB 1

44 Croco0Bb! MOJIYYEHNS U IPUMEHEHNE AJIKATUEHOB 1

ya

45 AJIKUHBI: TOMOJIOTHYECKHH psif, 001as hopMyina, HOMEHKIIATypa, SJ€KTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII, GU3NUYECKUE CBOMCTBA

46 XUMHYECKHE CBOMCTBA aJIKMHOB 1

47 XHUMHYECKHE CBOMCTBA AJIKHHOB 1

48 XUMHYECKHE CBOMCTBA aJIKUHOB 1

49 KauecTBeHHBIE peaKkIIMK Ha TPOMHYIO CBA3b 1

50 CrniocoObl NostydeHus U NpUMEHEHUE alIKUHOB 1

51 [TpakTiaeckas pabota Ne 3. [Tonydenue arieTuneHa u u3y4eHue ero CBOIMCTB. 1

52 Pemenue 3a1au: pacy€Thl O ypaBHEHUIO XUMHUUECKON peaKInu 1

53 Pemenne 3anad: pac4€Tsl 10 YPaBHEHHUIO XUMUYECKOW pEaKIIMU 1

54 Cucremaruzanusa 1 0000II[eHIE 3HAHUHN 10 TEME 1

55 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME 1

56 ApeHbI: TOMOJIOTHYECKUH psijl, o011ast popmyra, HOMEHKIATypa. DJIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN OEH30J1a U TOIyoJIa, NX (PU3MYeCcKHUe CBOMCTBA

57 ApEHBI: TOMOJIOTHYECKUH psiJl, 001Iast popmyina, HOMEHKIATypa. DIEKTPOHHOE U 1

IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ OCH30JI1a U TONYOJIa, UX (DH3HYECKUE CBOMCTBA




58

XUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIMU 3aAMELICHUS

59 XUMHYECKUE CBOWCTBA aPEHOB: PEAKIIMH 3aMeleHUs

50 XUMUYECKUE CBOWCTBA apEHOB: PEAKIUH MPUCOCTUHEHUS, OKHCIICHIE TOMOJIOTOB 1
Oenzona

61 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIMH IPUCOCTUHEHNUSI, OKHCICHUE TOMOJIOTOB 1
OeHsona

62 Oco0EHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA 1

63 Pemenne pacuéTHbIX 331a4 Ha ONPEICICHNE MOJIEKYIIAPHON (hOPMYIIBI OPraHHUECKOTO 1
BeIIleCTBa

64 CriocoObI mosTydeHust 1 IPUMEHEHNE apEeHOB 1

65 CniocoOblI Moy4eHus U IpUMEHEHHE apeHOB 1

66 ['enernueckas cBsA3b MEKIY PA3IUUYHBIMU KJIACCAMH YIJIEBOJLOPOIOB 1

67 ['eHeTnyeckas CBS3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB 1

68 ['enernueckas cBsA3b MEKIY PA3IMUYHBIMU KJIACCAMH YIJIEBOJIOPOIOB 1

69 Pacuétbl o ypaBHEHUAM XMMHUECKUX PEaAKIIUM. 1

70 Cucremarusanus 1 0000IeHNE 3HAHUH 110 TEME 1

71 CucremaTtu3anys U 0000IIeHHE 3HAHUN TIO TeMe 1

72 [Ipupoansiii ra3. [lonyTHbeie He(TAHbIE ra3bl 1

73 KameHHbI# yrosib 1 IpOyKThI €ro nepepadboTku 1

74 Hedtb u ciocobs! e€ nepepadorku. [Ipumenenne npoaykToB nepepadoTku HedTr 1

75 ['eneTHueckas CBSI3b MEXAY pa3IMUHBIMU KJIaCCAMU YTJIEBOI0POI0B 1

76 ['eHeTnyeckas CBSI3b MEXAY pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB 1

77 I'eneTndeckas CBA3b MEXy Pa3INYHBIMU KJacCaMy yIJI€BOJOPOIOB 1

78 ["anoreHonpon3BoIHBIE YTIIEBOIOPOIOB: ANEKTPOHHOE CTPOCHUE; PEeaKIIUK 3aMeIIeHUs 1
rajoreHa

79 ["ajoreHompon3BOIHBIE YTIEBOJOPOIOB: MIEKTPOHHOE CTPOCHUE; PEaKIH 3aMEIIECHHS 1
rajoreHa

80 JlelicTBue menovei Ha TaJlOreHIPOrU3BOAHbIE. B3auMOIelCTBUE TUTAIOT€HATKAHOB C 1




MarouemM U IMHKOM

JelicTBue mienodeit Ha TaJloreHnpor3BoOIHbIE. B3auMoielicTBuE TUTrajJoreHAIKaHOB C

81 1
MarHueM U IIUHKOM

82 CuctemaTtuzanus 1 0000IIeHNEe 3HAHM 110 pa3aeny "YTriaeBoaopo b 1

83 CucremaTtu3zaiys u 0000IIeHIE 3HAHUI TI0 paseny "YTieBoaopoas" 1

84 CuctemaTtuzanus 1 0000IIeHNEe 3HAHM 110 pa3aeny "YTriaeBoaopo b 1

85 KonTpoubsHnas padora Ne 2 no reme "Yriaesogopoan:" 1

86 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: TOMOJIOTHYECKHH psifl, 00mas hopmya, 1
CTpOEHHE MOJIEKYJI, U30MEpHs, HOMEHKIIATypa, kiaccupukanus, Gu3nieckue CBOMcTBa

g7 [IpenenbHbpIe 0OJTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKHIA psiJl, 00mas Gpopmya, 1
CTpOEHHE MOJIEKYJI, U30MEPHs, HOMEHKIIATypa, kiaccupukanus, Gu3nieckue CBOMCcTBa

88 XUMHYECKUE CBOMCTBA MPEJCTBHBIX OHOATOMHBIX CIIUPTOB 1

89 XUMHYECKUE CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CITUPTOB 1

90 CriocoObI osTydeHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1

91 CniocoOblI Moy4eHus U IPUMEHEHHE OJJHOATOMHBIX CIIUPTOB 1

92 [IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPUs, 0COOCHHOCTH (PU3UUECKUX U 1
XUMHYECKHX CBOMCTB

93 MHOroaToMHbI€ CIIUPTHI: 3TUICHTIIMKOJIb U MNIMLEPUH, UX (pU3nyecKre u XuMHUYECKue 1
CBOMCTBA

94 MHOroaToMHbI€ CIIUPTHI: 3TUICHTIIMKOJIb U MNIMLEPUH, UX (pU3nYecKre u XuMHUYECKue 1
CBOMCTBA

95 CrnocoObl noy4eHrs U NIpUMEHEHNE MHOTOATOMHBIX CIIUPTOB 1

96 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (hu3nyeckre cBoicTBa. TOKCHUHOCTh (eHoa 1

97 XuMmudeckue cBoicTBa (heHoma 1

98 XuMHUecKue cBoicTBa (heHoa 1

99 Crioco0sI MoTydeHus U IpUMEHeHue GeHoa 1

100 [IpaxTuueckas padora Ne 4. Perienue skcriepuMeHTaIbHBIX 3a1a4 110 Teme ""CupThl U 1
dbenonsr"

101 Cucremaru3zanus 1 0000I1IeHUE 3HAHUH 110 TeMe 1




102 Cucremaru3zanus u 00001IeHUE 3HAHUH 110 TeMe 1
103 Anblerupl ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHHE KapOOHUIIbHOM IPYIIIbI; 1
TOMOJIOTHYECKHUE psbl, 001mast popmyna, n3oMepusi 1 HOMEHKIIATypa
104 AJbaeruipl ¥ KETOHBI: (U3HYECKUE CBOMCTBA; PEAKIIUH MTPUCOCTUHECHUS 1
105 AJbIeruapl ¥ KeTOHBI: (PU3NUECKUE CBOMCTBA; PEAKIIMU PUCOCTHHEHUS 1
106 Peakiun okuciaeHUs M Ka4€CTBEHHBIC PEAKIIUU aTbJCTHIOB U KETOHOB 1
107 Peakuyn okucieHus U Ka4eCTBEHHBIC PEAKIIMK AJIbJETUI0B U KETOHOB 1
108 CriocoObI OTyYeHUS aTbJACTH/IOB U KETOHOB 1
109 CriocoObI MOTy9eHHUS aTbJICTHI0B U KETOHOB 1
110 OHOOCHOBHBIE ITpeesIbHbIE KAPOOHOBBIE KUCIOTHI, 0COOEHHOCTH CTPOEHUS UX 1
MOJIEKYJI
111 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE CBOWMCTBA 1
112 XUMHUYECKUE CBOMCTBA MPEEbHBIX OHOOCHOBHBIX KaPOOHOBBIX KHCIIOT 1
113 [TpakTrueckas pabota Ne 5. CBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI. 1
114 Oco6eHHOCTH CBOWMCTB MypPaBbUHOW KUCJIOTHI. MHOTO0Opa3ue KapOOHOBBIX KUCIOT 1
OcoOeHHOCTH CBOMCTB: HETIPEIECIbHBIX U apOMaTUYeCKHX KapOOHOBBIX,
115 JMKapOOHOBBIX, THIPOKCUKApPOOHOBBIX KHCIOT. [IpencTaBurenn BoICIINX KapOOHOBBIX 1
KHCJIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U ApOMATUYECKUX KapOOHOBBIX,
116 JTMKapOOHOBBIX, THIPOKCUKApPOOHOBBIX KUCIOT. [IpencTaBurent BhICHINX KapOOHOBBIX 1
KHCJIOT
117 [TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX KHUCIOT 1
118 Crioco6bI nostyueHus 1 NpuMeHeHne KapOOHOBBIX KHCIIOT 1
119 CrniocoOblI nostydeHus U NpUuMeHeHne KapOOHOBBIX KHCIIOT 1
120 CrnoxHble 3(hupbl: TOMOJIOTHYECKUN psiJl, 001as popmyna, U30Mepusi 1 HOMEHKIIATypa 1
121 dusndecKue 1 XUMHIECKHE CBOMCTBA A(UPOB 1
122 du3nyecKkue 1 XUMUIECKHE CBOHCTBA YPUpPOB 1
123 Pemrenne pacu€THBIX 3a7a4: M0 YpaBHEHUIO XUMUYECKOHN PEaKIIMH, Ha OTIPE/ICIICHNE 1

MOJ'ICKyanHOfI (I)OpMyJ'IBI OpTaHHU4YC€CKOI'0 BCIICCTBA




Pemenne pac4€THBIX 3aa4: 10 YPABHEHUIO XUMUYECKON PEaKLMK, HAa OIIPEEIICHUE

124 MOJIEKYJISIPHON (hOpMYJIIbl OPraHUYECKOr0 BELIECTBA 1

195 [IpakTuueckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33/1a4 10 TEMe 1
"KapOonoBsie kucinotsl. CioxxHbie 3pupsr"

126 Cuctemaruzanus u 00o01eHue o teme "KapoonoBbie KucioThl. CiioxHbie 3pups"”

127 XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE CBOWCTBA (THIPOIIH3)

128 JKupsr: ctpoenue, Gpu3nMvecKue 1 XUMHUYECKUE CBOMCTBA (THIPOJIN3)

129 OcoOeHHOCTH CBOWCTB JKUPOB, COICPKAIINX OCTATKU HETIPEIEIbHbIX )KUPHBIX KUCIOT. 1
JKupsl B mpupoie

130 Mpbuta Kak cOJIHM BBICIIUX KapOOHOBBIX KUCJIOT, X Motolee faeictue. [lonarue o 1
cuHTeTHYecKux Moromux cpeactrax (CMC)

131 ['eneTnueckas cBs3b yIriaeBOJOPOJOB U KUCIOPOJICOAEPKALIMX OPraHUUYECKUX BELIECTB 1

132 I'enernueckas CBsI3b YIIIEBOIOPOIOB U KUCIOPOICOASPKAIINX OPTaHUIECKHAX BEUIECTB 1

133 ['eneTnueckas cBs3b yIriaeBOJOPOJOB U KUCIOPOJICOAEPKALIMX OPraHUUYECKUX BELIECTB 1

134 Pacuérel o ypaBHEHUSAM XUMHUYECKHUX PEAKLUN 1

135 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 TeMe 1

136 Cucremarusanusa U 0000IIeHNE 3HAHUHN 110 TEME 1

137 OO11ast XapakTepUCTHKA YTIEBOJOB U KIacCU(pUKAIHS YTIEBOAOB (MOHO-, TU- U 1
MoJIMCaxapuabl)

138 MoHocaxapuapbl: pU3NUECKUE CBOMCTBA U HAXOXKAECHUE B IPUPOJIE 1

139 MoHocaxapuapl: GU3NIECKUE CBOMNCTBA U HAXOXKACHUE B IIPHPOJIE 1

140 MoHocaxapuapbl: pU3NUECKUE CBOMCTBA U HAXOXKAECHUE B IIPUPOJIE 1

141 IIpuMeHeHne TIII0KO3bI, €€ 3HaYEHUE B KU3HEIECATEIbHOCTH OpraHu3Ma 1

142 Jucaxapuabl: caxaposa, MaJbT03a U JlakTo3a. HaxoxeHue B mpupo/ie 1 IpuMeHEeHNe 1
JcaxapuioB

143 Jucaxapuabl: caxaposa, MallbT03a U JlakTo3a. HaxoxaeHne B mpupoie 1 MpuMeHEeHHe 1
JCaxapuoB

144 [Tonurcaxapuapl: CTpOEHHE MaKPOMOJIEKYJI, (PU3HYECKHe U XUMHUIECKHE CBOMCTBA, 1

IIPUMEHEHHE




[onmucaxapuasl: CTpOEHUE MAaKPOMOJIEKYJT, PU3UUECKUE U XUMUYECKHE CBOWCTBA,

145 1
pUMEHEHHE

146 [TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX 1

147 Pemenne pacueTHbIX 3a7ja4 Ha OMpeIeJIeHUE JOIU BhIX0/1a IPOAYKTA PEAKIUHU OT 1
TEOPETUUYECKH BO3MOXKHOTO

148 CucremaTtu3zanus u 0000IICHIE 3HAHHI 110 pa3eny

149 KonTposbHasi padora Ne 3. "Kucjiopoacoaep:kamme opraHudeckue coefuHenns "

150 AMUHBL: K1accuduKanys, CTpoeHUue MOJIEKYJ, o01Iast popmyna, u3oMepus, 1
HOMEHKJIaTypa U (pU3NYECKUE CBOKCTBA

151 XUMHUYECKUE CBOMCTBA ann(pPaTHIeCKUX aMUHOB 1

152 XHUMHYECKHE CBOMCTBA aTu(aTHIECKUX aMUHOB 1

153 AHWIIMH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XMMHYECKUX CBOMCTB aHWJIMHA 1

154 AHUWJIMH: CTPOCHUE aHWJIMHA, 0OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHUJIMHA 1

155 Crioco0bI mostydeHus 1 NpUMEHEHNE anupaTHIeCKIX aMHHOB 1

156 AMUHOKHUCIIOTBHI: HOMEHKJIATypa U n3omepus, puznueckue cBoiictBa. OTaenpHbIe 1
MPEJICTAaBUTENN 0-aMUHOKHCIIOT

157 XVWMHUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUCHUE AMHHOKHCIIOT. 1
CuHTe3 U THIPOTIU3 MENTHIOB

158 benku kak npupoaHbIe TOIUMEPHI; CTPYKTYPBI OEJIKOB

159 XUMUYECKUE CBOWCTBA OEIIKOB

160 A3oTCcoaeprKamye reTeporKInIeckne coenHeHus. HykilenHOBbIE KHCIIOTHI: COCTaB, 1
CTpOCHHUE B OMOJIOrHYecKast pojib

161 [IpakTuyeckas padora Ne 7. PemieHue skciepuMeHTAIbHBIX 337124 [0 TeMe 1
"A30TcoaeprKalue opraHnyeckre coequHeHus"

162 [TpakTueckast padorta Ne 8. Pemienne skciepuMeHTaNbHBIX 3a71a4 [0 TEMeE 1
"Pacnio3HaBaHuEe OpraHUYECKUX COeAMHEHUI"

163 KontpoabsHasi padora Ne 4. "A3oTcoaep:kaiue opraHndecKue coeqTuHeHust" 1

164 OcHOBHBIE TTOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COETMHEHUN U METOBI X CHHTE3a 1

—IIoJIMMEpHU3alua U MOJUKOHACHCAIIUA




165

[Tnactmaccel. YTunu3zanus U nepepadoTka IiacThuKa

166 DnacToMepbl: HaTypallbHbII CUHTETUYECKHe Kaydyku. Pe3una

167 IMpomexyrounas arrectauusa. KonrpoabHas padora.

168 Bosokna: HaTypanbHbIe, HCKYCCTBEHHBIE, CHHTETHYECKHE. [louMephI criennansHOro 1
HA3HAYCHUS

169 [TpakTrueckas padota Ne 9. PenieHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME 1
"Pacnio3HaBaHue miacTMacc U BOJIOKOH"

170 O0o001IeHre U CHCTeMAaTH3alus U3YYCHHOTO MaTepraa o TeMe 1
"BbICOKOMOJIEKYIISIpHBIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

Hroro: Bcero uacos 170,

KonTponbubix padot - 4

[TpakTuyeckux padbot - 9




Kaneﬂuapno — TeMaTH4Y€CKO€ IJIAHUPOBAHUE

11 KJIACC
Ne Tema ypoka KonunuecTBo yacoB Hata
Bcero | Kip | TIp/p U3y4eHHs
Teopusi crpoennsi atoma. [lepuoguyeckuii 3aKoH M epuoaAHYecKasi CHCTeMa XUMHYeCKUX djieMeHToB JI.U.MennaeneeBa ( 14 4) .
1 CTpoeHue BeIIeCTBa. 1
2 CoBpeMeHHast MOJIeNb CTpOeHHs aTroma. [lyann3M aiieKTpoHa. 1
3 Keanmosvie uucna 1
4 Pacnipenenenue 31eKTpOHOB MO SHEPreTHYECKUM YPOBHSAM B COOTBETCTBUHM C MPUHIUIOM | 1
HaVMEHbIIEH SHEPIUH, TPaBUIIOM XyH/1a
5 Pacnipenenenue 31eKTpOHOB MO SHEPreTHYECKUM YPOBHSM B COOTBETCTBUH C MPUHIUIOM | 1
ITaynu.
6 Oco0eHHOCTH CTPOEHUS PHEPTETUYECKUX YPOBHEN aTOMOB d-3JIEMEHTOB 1
7 DnektpoHHas KoHpHrypaius aroMma. Kinaccudukaiss XUMUYECKUX 3JEMEHTOB (s-, p-, d- | 1
AJIEMEHTBI)
8 OcHoBHOE U BO30YXK/I€HHbIE COCTOSIHUS ATOMOB. 1
9 BaneHTHOCTh U BaJIeHTHBIE BOBMO)KHOCTH aToMa. 1
10 | [Mepuomuueckas cucreMa XuMHueckux dnemenToB JI.1. Menieneena. 1
11 | ®usnueckuit cmbica [lepuonnyeckoro 3akona /I.M1. Menzaeneesa. 1
12 | [Ipu4uHbI ¥ 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U UX COSAMHEHUN TIO 1
NepUoAaM U IPyTIaM.
13 | MupoBo33peHuecKoe u HayuHoe 3HadeHue [leprogmueckoro 3akona /[.M1. Menneneesa. 1
IIpoenoswl /.. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX DIEMEHINO08
14 | BxoaHasi KOHTpoJbHasi padora Nel 1 1
CtpoeHue u MHOrooopasue semectn (13 4)
15 | DnekTpoHHas NpHpPOa XMMHUYECKOH CBSI3H. 1
16 | DHeprusi HOHU3AIIMU U CPOJICTBA K DIIEKTPOHY. DIEKTPOOTPUIIATENILHOCTD. 1
17 | KoBaneHTHas cBsI3b, €€ pa3HOBUAHOCTH M MEXaHU3M 00pa3oBaHMs (0OMEHHBIH) 1
18 | KoBaneHTHas cBsI3b, €€ PAa3HOBUAHOCTH M MEXaHU3M 00pa30BaHMsl (JOHOPHO- 1
AKIIETITOPHBIH).
19 | UonHas cBsI3b 1
20 | Merannuyeckasi CBS3b. 1
21 | BopmopoaHas CBA3b. 1




22 | MesicmonexynapHvle 83aumo0eticCmaus. 1

23 | Kpucrammmyeckue  aMmopQHbBIE BEIIECTBA. 1

24 | Tunbl KPUCTALINYECKUX PEIICTOK (aTOMHAs, MOJIEKYJIsIpHAs, HOHHAS, METATTNYCCKas). 1

25 | IlpuyrHBI MHOTOOOpA3Ns BEIIECTB. 1

26 | CoBpeMeHHBIE IPEJICTABICHUS O CTPOCHUH TBEPbIX, )KUAKHUX U ra3000pa3HbIX BemecTs. | 1
Kuokue kpucmanioi.

27 | KourpoabHasi padora Ne 2 «Teopusi crpoennsi atoma. Ilepuoanyeckmii 3axkon m | 1
nepuonYecKasi cucreMa xumMuyeckux djiemMeHtToB JI.M.MenneneeBa. CrpoeHue u
MHOTr0o00pa3ue BelecTB »

Xumudeckue peakuuu (17 v).

28 | 'oMOreHHBIE U TETEPOTCHHBIC PEAKIINU. 1

29 | CKOpOCTb peaklMy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: NPUPOBI pearupyromux | 1
BEIIIECTB, KOHIIEHTPAIIMH PEarnpyIONINX BEIIECTB, TeMiepaTypsl (mpasuwio Bant-I'ododa),
IUTONIA/ IV PEaKIMOHHOM MMOBEPXHOCTH, HAIWYHMS KaTalIn3aTopa

30 | IIpakruueckast padota Ne 1 «MccnenoBanue BAMSHASA pa3indHbIX (PAaKTOPOB HA CKOPOCTH | 1
XMUMHUYECKOU peaKIim.

31 | DHeprus akTHBaUWU. AKMUBUPOBAHHBIU KOMNIEKC. 1

32 | Karanmmzatopel u Karanu3. Poip Karanmm3aTopoB B MNPHPOJAEC W NPOMBIIUICHHOM | 1
IPOM3BOJICTBE.

33 | MouuTopunrosas pabora B popmate EI'D 1

34 | Ilousamue 06 snmanvnuu 1

35 | 3akoH I'ecca u crecTBUs U3 HETO 1

36 | llonamue 06 sumponuu. 1

37 | Dnepeus I'ubbca 1

38 | TepMOXUMHUYECKHE YPABHEHHMSL. 1

39 | Pacuers! TeruoBoro 3¢ ¢dexra peakuuu (pacueTHbIC 33/1a4H1) 1

40 | OOGpaTUMOCTh peaKITHid 1

41 | Xumuueckoe paBHOBECHE. 1

42 | CMmenieHre XUMUYECKOTO paBHOBECHS 110/1 ACHCTBUEM Pa3IMYHbIX (DaKTOPOB: 1
KOHIICHTPAILIMN PEareHTOB MJIM MPOJIYKTOB PEaKIiHy.

43 | CmenieHne XUMUYECKOTO paBHOBECHSI 10/1 ACHCTBUEM pa3IuYHbIX (DaKTOpOB: naBieHus, | 1
TEMIIePATYPHI.

44 | Ponb cMelieHHsI paBHOBECHSI B TEXHOJIOTHYECKUX MTPOIeccax. 1




Cmecu u pacTBopbi(16 1)

45 | JlucriepcHbIE CUCTEMBI. 1

46 | Konnouowwie cucmemol. 1

47 | UcTuHHBIE paCTBOPHI 1

48 | PacTBOopeHHe Kak (PU3UKO-XUMUUYCCKUN MTPOIIECC 1

49 | CiocoOBbl BeIpaXKEHUS KOHIICHTPAIIMHA PACTBOPOB: MAacCOBAs JI0JIsl pACTBOPECHHOTO 1
BEIIIECTBA.

50 | Pacuers MaccoBoid moiM (Macchbl) XMMHUYECKOTO COCIWHEHHs B cMmech ( pacueTHbie | 1
3a/1a4n)

51 | CriocoObl BbIpaxeHHs] KOHIICHTPAIIMH PACTBOPOB: MOIAPHAS KOHYEHMPAYUU. 1

52 | CrtocoOBI BEIpaXCHHSI KOHIICHTPAIIMH PACTBOPOB: MOJISIbHASL KOHYESHMPAYUU. 1

53 | Tump pacmeopa u mumposanue. 1

54 | Ilpaktuueckass pabora Ne 2 «OmpeneneHue KOHUEHTPALMU pPacTBOpa acKopOuHOBOH | 1
KHCJIOTBI METOJIOM TUTPOBAHUS. .

55 | Peaknuu B pacTBOpax 3JIEKTPOJIUTOB 1

56 | KauecTBeHHBIE peakiny Ha HOHBI B PACTBOPE. 1

57 | Ilpaktuueckast pabora Ne 3 «KavecTBeHHbIC peaKIlMM Ha HEOpPraHMYECKHE BemiecTBa W | 1
HOHBD.

58 | KuciaoTHo-0cHOBHBIE B3aUMOIEHCTBHS B pacTBOpax. AMQPOoTepHOCTh. HoHnHoe 1
npoussedeHue 800vl. Booopoonuwiii nokazamens (pH) pacmeopa.

59 | I'maponus coneit. 1

60 | 3maueHue ruapoIN3a B OMOIOTHUECKUX OOMEHHBIX mporeccax. [[pumenenne ruaponuza | 1
B ITPOMBINIIJICHHOCTH.

OxucIUTEeIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (20 4)

61 | OxucIUTeNHHO-BOCCTAHOBUTENBLHBIE PEAaKIIUU B IPUPO/IE, MPOU3BOACTBEHHBIX Mporeccax | 1
1 )KH3HENICATEIIHHOCTH OPTaHU3MOB.

62 | OxuCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, MPOU3BOACTBEHHBIX Mpoleccax | 1
Y KU3HEJEATEIIbHOCTH Oprann3MoB: Tuiibl OBP.

63 | OxuciumenvrHo-60ccmanosumenbHblll NOMEHYUAL CPedbl. 1

64 | Juacpamma Ilyp6>s. 1

65 | IloBenenwue BemecTB B cpefax ¢ pa3HbIM 3HaueHneM pH. 1

66 | MeTtonbl 21€eKTpOHHOr0 OajaHca. 1

67 | Meroab! aiekmponno-uonno2o OanaHca. 1

68 | anpBaHMUYECKUI DIEMEHT 1

69 | Xumuueckre UCTOYHUKH TOKA 1




70 | Cmanoapmuwiii 6000pOOHDLU IIEKMPOO. 1
71 | Hanpaesnenue oxuciumenbHo-60CCMAHOBUMENbHBIX PEAKYULL 1
72 | DIEeKTpOIN3 pacIuIaBOB COJICH 1
73 | DyieKTposn3 pacTBOPOB CoOJIei 1
74 | KonrpoabHas padora Ne3 mo teme « XumMu4eckue peakuuu. OKHCINTETHHO- 1
BOCCTAHOBHMTE/IbHbIE PeaAKIHI)
75 | IlpakTnyeckoe MpUMEHEHHUE MIEKTPOIIHN3a I MOTYUCHHUS MIETOYHBIX METAJJIOB 1
76 | [IpakTnyeckoe MPUMEHEHHE 3IEKTPONIN3a U MOTYUEHHS IEI0OYHO3EMETbHBIX 1
METAaJUIOB.
77 | IlpakTn4eckoe MPUMEHEHHE IEKTPOIIN3a JUIS NOITYUCHHS ATIOMHHUSI. 1
78 | KonTpoubHasi padora Ne 4 3a 1 mosryroame 1
79 | Koppo3us METayuIoB: BHJIBI KOPPO3HU 1
80 | Koppo3ust MeTayuioB: criocoObl 3aIUTHI METAJUIOB OT KOPPO3HUH. 1
I1- monyronue
OCHOBBI HEOPraHMYECKO XMMUH.
MeTtaJjuibl (23 4)
81 | O6mias xapakTepucTUKa 3JIeMEeHTOB |A rpynmsl. 1
82 | Okcuapl ¥ MEPOKCUIBI HATPUS M KaJusl. 1
83 | Pacno3HaBaHue KaTHOHOB HATPHSI U KaJIUs 1
84 | Conu HaTpusi, Kausl, KaJIblMs U MarHusl, UX 3Ha4€HUE B IPUPOJIE U XKHU3HH YEJIOBEKA 1
85 | IIpaktuyeckas pabora Ne 4 «neHTH(UKaKsI HEOPTAHHYECKUX COCIHMHEHHI. 1
86 | JKecmrxocmwb 600b1 u cnocobwvl ee ycmpanenus. 1
87 | Ilpaktnyeckas pabora Ne 5 «YcTpaHeHne BpeMEHHOH KECTKOCTH BOJIBDY 1
88 | O0mas xapakrepuctuka 31eMeHToB [I-Arpymisr 1
89 | O6mas xapakrepuctuka 3nemMenToB |IA-rpynmsr 1
90 | Komnuexcuvie coeOuHenus antoMUHUsA. 1
AJIOMOCHITUKATBI.
91 | Ilpaktuyeckas pabora Ne 6 Pemenue skcriepuMEHTaIbHBIX 33a4 10 TeMe «MeTaibDy.
92 | Meramsr IB-VIIB-rpynn (mens, nuHk). 1
93 | Meramsr IB-VIIB-rpynm ( xpowm, mapranen). 1
94 | OcobGeHHOCTH CTPOEHUS ATOMOB. 1
95 | OOmme pu3uveckre CBONCTBA M XUMUYECKHE CBOHCTBA. 1




96 | [lomydyenue u npumeHenue metauioB IB—VIIB-rpynn 1

97 | Okcuapl U THAPOKCUABI 3THX MeTaioB (Meramnos |IB—VIIB-rpymm), 3aBUCUMOCT HX 1
CBOICTB OT CTENEHU OKHUCIICHHUS AJieMeHTa. Baxkneiimue comnu.

98 | OkucnuTeNnbHBIE CBOWCTBA COJICH XpoMa M MapraHiia B BBICIICH CTEIICHH OKUCIICHUS. 1

99 | Komnnekcuvie coeOuHenusi Xxpoma 1

100 | IIpakTudeckas padora Ne 7 PemeHue 3KCrIepUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauTbl 1
1O0OOYHBIX MOATPYIII.

101 | Pacuetsl mMaccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO U3 | 1
BEIIECTB JAHO B BHUJAE pPAcTBOpa C ONPEACIIEHHOM MacCOBOW JI0JEH PaCTBOPEHHOIO
BelleCTBaA (pacyeTHbIE 3a]]a4H).

102 | Pacuetrsl maccel (0OBEMa, KOJTMYECTBA BEHISCTBA) MPOJYKTA PEAKIMH, €CIH OJHO U3
BEIIECTB JaHO B BHUJE pacTBoOpa C ONpEAENIEHHON MaccoBOW J0Jel pacTBOPEHHOIO
BellecTBa (pacyeTHbIE 3a]a4H).

103 | KonTpoabHas pagora Ne 5 «MeTtaibh» 1

Hemetannbl (48 4).

104 | O6mias xapaktepuctika snemeHToB |V A-rpynmnel. CBoiicTBa, MoyydyeHue u npuMeHenue | 1
YTIIAL.

105 | KonTponsHas pabora B popmate EI'D 1

106 | CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOM MPOMBIIIIEHHOCTH 1

107 | AKTUBHPOBAHHBINA yroJbh KaK aJICOPOCHT. 1

108 | Hanocmpyxkmypoi. Muposvie docmudiceHus 8 obnacmu co30anusi HAHOMAamepuaios. 1

109 | Dnexmponnoe cmpoenue monexynvl yeaprozo easa. Ilonyuenue u npumenenue yeapHoco 1
eaza. buonoruyeckoe JeiicTBUE yrapHOro rasa.

110 | Kapbux KambIus. 1

111 | KapOuapl antoMUHUS U Kele3a 1

112 | Kap6GoHaTsl. 1

113 | T'uppokapOoHaTHI. 1

114 | Kpyeosopom yenepooa 6 s#cusoii u Hesicusol npupooe 1

115 | KauecTBeHHas peakuusi Ha KapOOHAT-HOH 1

116 | ®duznyeckre 1 XUMUYECKIE CBOMCTBA KPEMHHSI. 1

117 | CrnaHbl 1 CUIALIIAIEL. 1

118 | Okcun kpemuus (IV). 1

119 | KpemHHEBBIE KUCIOTHI X MX COJIH 1

120 | CunukaTHbIe MHHEPAIIBI — OCHOBA 36MHOM KOPBHI. 1

121 | Pacuetsl o0beMa ( KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKINH, €CIIH OJHO U3 BEIIECTB 1




JIaHO B BUJIE PacTBOpa C ONPEACICHHON MacCOBOM J10J1€H PaCTBOPEHHOIO BEUIECTBA
(pacueTHbI€ 3a7a4H).

122

OO0m1as XapaKTepUCTUKA JIEMEHTOB V A-TpyIIIbl.

123

Hutpuasl.

124

KauecTBennas pCaKuA Ha MOH aMMOHU

125

A3oTHas KHUCIIOTa KaK OKUCIUTCIb

126

HuTtpaTsl, uX Qu3nUecKkue U XMMUYEeCKHEe CBOWCTBA, TPUMEHEHHE.

127

CBolicTBa, nojgy4yeHue u npuMmenenue gocdopa.

128

DochuH.

129

®dochopubie n nonudochopHbie KUCIOTH. bruonorudeckas pois ¢hocharos.

130

Pacuersr mMaccel (00BEMa, KONMMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIA OJHO W3
BEIIECTB JJaHO B M30BITKE (MMEET MPUMECH )- pacueTHBIC 3a/1a4H.

A

131

[IpakTrueckast pabora Pemenune skcriepuMeHTaIbHBIX 3324 IO TeMe «A30T, hocdop
Y UX COCJTMHCHUS.

[EEN

132

O61as xapakTepucTuka 31eMeHToB VIA-rpynisl

133

OcoOble CBOMCTBA KOHIIECHTPUPOBAHHOM CEpHON KHCIIOTHI.

134

KauecTtBennsle peakiuu Ha CyabGuA-.CyIbPUT-. Ha Cynb(aT-uOHBIL.

135

[IpakTuueckast pabora Ne 4. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o TeMe «Cepa u eé
COCIMHEHUSA Y.

e Ll L

136

O6mas xapakrepuctuka 3aemMeHToB VIIA-rpynner.

137

OcobeHHocTH XUMUH (propa

138

FaHOFCHOBOI[OpOI[BI N UX IIOJTYYCHHUC.

139

FaHOFCHOBOI[OpOI[HI)Ie KHUCJIOTBI U UX COJIN.

140

KauectBennbie PCaKMu Ha raJIOTCHUA-UOHBI.

141

Kucnopocoaepikaiiyie cCoeIMHEHUs XJI0pa.

142

IIprMeHeH e raJOreHoB U UX BaKHEUIINX COCTMHEHUMN.

143

[IpakTuueckas pabora Ne 8 IlonydyeHue, coOupaHue U paclio3HaBaHUE T'a30B.
Pemienue skcriepuMeHTAIBHBIX 3a/1a4 10 TeMe «[ amoreHs.

RRRPRPR PP Rk~

144

PacueTbl 00bEMHBIX OTHOIIICHUI Fa30B IpU XUMHUUYCCKUX PCAKIUAX (paC‘-ICTHBIC 3az[atm).

145

PacueTsl 00beMHBIX OTHOIICHU Ta30B MPH XMMHYECKUX PEaKIHIX (pacueTHBIC 3a/1a4n ).

146

Bnazopoonvie eazvi. [Ipumenenue b61a2opooHvlx 2a308

147

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIX OKCUJOB U THAPOKCUIOB.

R I

148

Wnentuduxaims HeOpraHu4ecKnx BEeIIeCTB U HOHOB.




149 | PacyeTsl MaccoBO# WM OOBEMHOM JOJIM BBIXOJIA MPOJIYKTA PEAKIIMU OT TeOpeThdecku | 1
BO3MOYKHOTO (pacueTHBIC 3a]a4H )

150 | PacyeTsl MaccoBOil Wi OOBEMHOM JOJIM BBIXOJA MPOJYKTa PEaKIMu OT TEOpeTUYecKH | 1
BO3MOYKHOTO (pacueTHBIC 3a]a4H )

151 | KontpoanHas padora Ne 6 «Hemeranibn» 1

Xumus u Ku3Hb (19 u)

152 | Hayunbie MeTonapl MO3HaHHMS B XuMUU. Mcrounmku xumuueckord uHpopmanuu. [Touck | 1
uH(OPMALIMK 110 Ha3BaHUSAM, HIICHTH(UKATOpaM, CTPYKTYPHBIM (hopMyiiam.

153 | XuMuyeckuit aHaiau3, CUHTE3, MOACIUPOBAHNE XUMHUYECKHUX MPOILIECCOB U sIBICHMM Kak | 1
METO/Bl HAy4YHOTO MO3HaHUA. Mamemamuyeckoe MoOenuposanue npocmpancmeeHHo20
cmpoeHus MoneKyn opeanudeckux eeujecms. Cospemennvie huuUKo-xumuieckue memoosl
lycmanoenenus cocmasa u cmpykmypbl 8eujecms.

154 | Xumus u 310poBbe. JlekapcTBa, pepMEHTBI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHBIC BOJBI. | 1
[IpoGnembl, CBs3aHHBIE C TPUMCHCHHEM JICKAPCTBEHHBIX IMIpermapaToB. BpemHbie
NPUBBIYKKA U (PaKTOPhI, paspyllalolirue 3J0pOBbe (KypeHHE, ymoTpeOieHHe aaKoros,
HapKOMAaHUs).

155 | PanmonaineHoe nutanue. [Iuiessie qOOaBKH. 1

156 | OCHOBEI IUIIIEBOM XUMHUH. 1

157 | Xumus B megunuae. PaspaboTka gekapcTB. XUMUYECKHE CEHCOPHI. 1

158 | XuMusa B mMOBceAHEBHOW >KM3HH. Momwlue M 4YHCTANME cpenctBa. Pememnents, | 1
uHCceKTUIUABL. Cpe/icTBa TMYHOM TUTHEHBI U KOcMeTHKH. [IpaBuia 6e3omacHoii paboTh ¢
€IKUMU, TOPIOYUMHU ¥ TOKCHYHBIMU BEIIECTBAMHU, CPECTBAMU OBITOBON XUMUHU.

159 | IIpaBmna Oe3omacHOW pabOTHI C €IKUMH, TOPIOYUMHU W TOKCHYHBIMH BemlecTBamw, | 1
CpelCTBaMU OBITOBON XHMUHU.

160 | IlpomexyTounas arrecramnus. KoHTpoibHas paGora 1

162 | XuMus U celbCcKoe XO03sSHCTBO. MuHepalbHble W OopraHuveckue ymooOpenus. Cpexactsa | 1
3aIUThl PACTCHUH.

163 | XuMuss B TPOMBIIIICHHOCTH. OOIIMe TpeacTaBiICHUS O TMPOMBINUICHHBIX crocobax | 1
MOJTyYeHUs] XUMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA AMMHUAKA. ).

164 | Xumuss B mpombinuieHHOCTH. OOIMe MpeacTaBIeHus O TPOMBIIUICHHBIX crocobax | 1
MOJTyYEHUs] XUMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA CEPHOU KHUCIIOTHI).

165 | IlpompiienHast opranndeckas XuMusi. ChIpbe IS OPraHUYECKOW MPOMBINUICHHOCTH. | 1

[Ipobnema oTX0m0B M MOOOYHBIX MPOAYKTOB. Hambosee KpyHmHOTOHHAKHBIE
IIPOM3BOJICTBA OPTaHUYECKUX coelMHEeHnH. YepHas U [IBETHAsi METaJTyprusl.




CTekIIo u CHIIMKaTHas IMPOMBIINIIICHHOCTD.

166

167 | Xumus u suepretuka. [Ipupoanbie HCTOYHUKH yriieBoa0poaoB. [Ipupoausiii 1 momyTHbIH | 1
He(TSHOM ra3pl, MX cocTaB M Hcnosb3oBaHue. CoctaB HedTH U ee mepepabOTKa.
Hedrenpoaykrsl. OkTaHOBOE YHCIIO OCH3HMHA.

168 | Oxpana okpyxatomed cpeasl npu  HedTenepepaboTke ©  TpaHCHOPTHPOBKe | 1
HeTENPOaYKTOB. AIbTEPHATUBHBIE HICTOUHUKU SHEPTUH.

169 | Xumus B crpoutensctBe. llement. berton. Ilogbop onTHUMambHBIX CTPOMTENBHBIX | 1
MaTEepHaJIOB B IPAKTUYECKOMN €ATEIbHOCTH YEIO0BEKa.

170 | Xumus u dKonorus. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpelbl M ero mocieacTeus. | 1
Oxpana rugpocdepsl, MouBbI, aTMmocdepbl, Gaopsl U ¢GayHbl OT XMMHUYECKOIO
3arpsi3HEHUs.

Htoro: Bcero yacos 170, 170

KonTponbsHbIX pador - 6
ITpakTrueckux pador - 8




11 KJIACC

KoaunuyecTBO 4acoB

Kon Tpak
Ne TPOJI Hara
- Tema ypoka pHBL | eC H3y4eH
n/n Bcero KHe
s
pao padot
bl
ThbI
1 AtoM. CocTaB aTOMHBIX sziep. XUMUYECKUN 3eMeHT. M30TombI 1
2 CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC UHCIIa 1
3 Krnaccudukanus XuMUIeCKUX 3JI€MEHTOB (s-, P-, d-, f-a11eMenThI) 1
4 Pacnipenenenue 3JeKTpOHOB IO aTOMHBIM OPOUTAIISIM 1
5 DNEKTPOHHBIE KOH(UTYpAITUU aTOMOB 3JICMCHTOB B OCHOBHOM H BO30YKIEHHOM 1
COCTOSIHUH
6 DNEKTPOHHBIC KOH(DUTYpAITUH HOHOB. DIIEKTPOOTPUIIATEITHHOCTh 1
2 Ilepnoanueckuii 3akoH u [leproanueckas cucreMa XuMHUYECKUX 31eMeHToB J1. U. 1
MenneneeBa, CBSI3b C COBPEMEHHON TEOPUEH CTPOEHHUSI aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU 1
MPOCTHIX M CIIOKHBIX BEIIECTB MO IPYIIaM U IepUoam
9 CucreMaru3aiys 1 0000IeHe 3HAHUH 110 TEME 1
10 Bunel xumunyeckoii cBa3u. MexaHu3mMbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H. 1
Bonopoanas cBsa3b. MexxmoleKysipHble B3aUMOIEHCTBUS
11 BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHON CTPYKTYPBI 1
MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHUEM
12 [IpencraBiaeHust 0 KOMIUIEKCHBIX COEMHEHUSX: COCTaB M HOMEHKJIATypa 1
13 BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. THITBI KPUCTAJUTMYECKUX 1
pPENIETOK 1 CBOMCTBA BEUIECTB
14 [Tonsatue o nucnepcHbIx cuctemax. [IpeacraBienne 0 KOUIOUIHBIX PacTBOPax 1
15 VcTtrHHBIE pacTBOPHI: HACKIIIIEHHBIE M HEHACHIIEHHBIE, PACTBOPUMOCTb. 1

Kpucrannoruaparsl
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CriocoObI BeIpaXeHUsI KOHIIEHTPALUU PaCTBOPOB

Pemrenne 3a1a4 ¢ UCITI0JIb30BaHHUEM MOHATHH ""MaccoBas JOJIA paCTBopéHHOFO

17 BelecTBa', "MoJisipHas KOHIIEHTpaus"

18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB

19 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe
KoHntposnbnas padora mo Temam "Ctpoenne aroma. [lepuonnueckuii 3akoH 1

20 Ilepuonnueckas cucrema xumuueckux snemMeHnToB J[. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"
Knaccudukanus XuMu4eckrux peakiyii B HEOPraHMYeCKOW U OpraHMueCKOH XUMUH.

21 3aK0H COXpaHEHUsI MaCChl BEIIECTB; 3aKOH COXPAHEHUs U MIPEBPAILICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIHIX

22 TernoBbie 3¢ (eKTh XUMUYECKUX peakiuil. TepMOXuMHYECKHEe YpaBHEHHS

23 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U TEPMOXUMUYECKUM YPaBHEHHIM

24 CKOpOCTh XMMHYECKOH peakinu, e€ 3aBUCUMOCTh OT pa3au4HbIX (hakTopoB. Karanus u
KaTaJIu3aTophl

25 ['oMoreHHbI€ U T€TEPOreHHbIE PEAKIIHH

26 [Ipaktrueckas padota Ne 1 mo reme "BnusiHue pa3nuuHbix pakTopoB Ha CKOPOCTh
XUMHUYECKON peakuun”

27 OOpaTtumble 1 HEOOpAaTHMBbIE peaklUi. XUMHUUECKOE paBHOBECUE

08 [TpakTiaeckast pabota Ne 2 o teme "BnusiHue pa3andHbIX (JaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"

29 OnexTpoauTrueckas aucconuanus. CuiibHbIe U ciaalble 31eKTpoiauThl. CTeneHb
JUCCOLIMAIUU

30 Honnoe npoussenenue Boasl. Cpena BOAHBIX pacTBOPOB. BogopoaHbIN TOKa3aTelNb
(pH) pactBOpa

31 I'maponus coneii. Peakiuu, npoTekaroniye B pacTBOpax 3JIEKTPOIUTOB

39 [Tpaktrueckas padora Ne 3 mo Teme "XuUMHUYECKHUE PEAKIIMH B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakliui. BaxkHene okucauTenu u
BOCCTaHOBUTEIHN

34 MeToa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) OajilaHca




35 DNEeKTPOIN3 PACTBOPOB U PaCIIABOB BELIECTB 1

36 Pemenue 3a1ay pa3nuM4HbIX TUIIOB 1

37 Pewenue 3a1a4 pa3au4HbIX TUIIOB 1

38 CuctemaTtuzanus 1 00001IeHHe 3HAHHUH 110 TeMe " XUMUYECKUE peakiuu" 1

39 KontponpHas pabora no teme "XuMuueckue peakuuu' 1

40 ITonoxenue Hemeramios B [lepuoguueckoit cucreme xumuueckux 3neMenToB /1. 1. 1
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX aTOMOB. DU3NYECKUE CBOWCTBA HEMETAIIOB

41 AJoTponusi HeMETauIoB (Ha IpUMeEpPe KUCIopoia, cepbl, hochopa u yriiepoaa)

42 Bonopon: nomyuenue, puzndeckue u XUMHUIECKHE CBOMCTBA. [ HIpu b1

43 ["anoreHsl: HaXOXKACHHUE B MIPUPO/IE, CIOCOOBI OTYUYeHHUs, PU3NUECKIE U XUMHUECKHE 1
CBOMCTBa

44 I'anorenoBonopoasl. BaxHeline KUCIOPOACOAEpKAIIUE COEAUHEHUS TAJIOTEHOB 1

45 JlabopatopHble U POMBIILIEHHBIE CIOCOOBI MOTy4YeHHs rajioreHoB. [Ipumenenue 1
rajoreHoOB U UX COCIMHEHUI

46 [TpakTuueckas pabota Ne 4. Pemenue skcriepuMeHTaNbHbIX 337124 1o TeMe "["anorensr" 1

47 Kucnopona: nabopatopHble U MPOMBIIITIEHHBIE CLIOCOOBI MOTYYEeHUs, (PU3nUecKue u 1
xuMuueckne cpoiictBa. O30H. [IpuMmeHeHmne Kucaopoaa u 030Ha

48 OKcubl ¥ TEPOKCUABI

49 Pemenue 3a1a4 pa3TuIHBIX THIIOB

50 Cepa: HaxXOXKJIeHUE B PUPOJIE, CIIOCOOBI MONyUeHUs, GU3NYECKUE U XUMUIECKHE 1
CBOMCTBA

51 CepoBoaopon, cyabpuast

52 Kucnopoaconepxaniue coenuaenns cepbl. OCOOEHHOCTH CBONCTB CEPHOM KUCIOTHI

53 [Ipaktudeckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX 331a4 1o TeMe "Cepa u e 1
coeMHeHus"

54 A30T: HaX0XICHUE B IPUPOJIE, CITOCOOBI OTYUYCHHS, PU3NUECKHE U XUMUYECKHE 1
CBOMCTBAa. AMMHAK, HUTPH/IBI

55 Kucnopoaconepxamue coequaerus azora. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeHneHue a30Ta U €ro coequHeHU. A30THbIE y100peHus

o7 ®Docdop: HaAXOXKIEHHUE B IPUPOE, CIIOCOOBI OTyYeHUS, PU3UIECKIEC U XUMHUECKUE




cBoiictBa. Pochuast u Gochun

58 Oxkcuapl pochopa, pochopconepxaniue kuciaotel. Comr GochopHOIl KUCTOTHI

59 [Tpumenenue pochopa u ero coeaunenuii. PochopHbie yI0OpeHHS

60 [TpakTrueckas padota Ne 6. Pemenue skciepuMeHTaNbHBIX 3a/1a4 110 TeMe "A30T U 1
docdop u ux coequHeHUs"

61 Yraepoa: HaxoJIeHHE B IPUPOJIE, aNIOTPONHbIE MOUBUKauY; pU3ndecKue u 1
XUMHYECKHE CBOICTBA, IPUMEHEHHE

62 Oxkcun yriepona(Il), okcun yrnepona(lV), yronpHast KUCIIOTa U €€ CONH

63 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

64 Kpemuwuii: HaxoxJeHrEe B IPUPOJIE, CIIOCOOBI MOTyYeHHs, GU3NIECKUE U XUMUIECKUE 1
CBOMCTBA

65 Oxkcun kpemuus(I1V), kpeMHueBas KUCIOTa, CUIIMKATHI 1

66 [Ipumenenne kpeMHus U ero coeuHeHnit. CTEKI0, ero nojay4yeHue, BUIbl CTeKIa 1

67 Pewenne 3a1a4 pa3nu4HbIX TUIIOB 1

68 Cucremaruzanusa U 00001enne 3uanuii no reme "Hemeramisr" 1

69 KonTpoasHas padora o Teme "Hemeramisr" 1

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLUs OLIMOOK 1

71 [Tonoxxenne Meramios B Ilepruoanyeckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB. 1
Oco0eHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

72 Ob6ume ¢usznyeckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTaIoB B OBITY U TEXHHKE

73 Cnnasel MetaiioB. Koppo3ust meranioB

74 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

75 DIEKTPOXUMUIECKUN Psil HAMPsDKeHU MeTaiioB. O01ue crocoObl OTyIeHHS 1
METaJIOB
O61mas xapakrepuctuka MetamuioB [A-rpynmnel [lepuoaudeckoii cucTeMbl XMMHUYECKHUX

76 aneMmeHToB. Hatpuii u kanuii: nomyuyenue, pusnveckre 1 XMMHUYECKHE CBOMCTBA, 1
NPUMEHEHHE TPOCTHIX BEIIECTB U MX COCAMHEHUH
O6mas xapakrepuctuka meranios [IA-rpynmns! [lepuonnueckoii cuctembl

77 XUMHUYECKHX 3JIEMEHTOB. Maruuii u kanpluii: moixyueHue, Gu3ndeckue 1 XuMHUECKue 1

CBOﬁCTBa, IMPUMCEHCHHUEC IMPOCTHIX BEIICCTB U UX COG)II/IHeHI/II\/’I




78

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS

79 AIOMUHUE: TIoTy4YeHHe, (pU3nvecKre U XUMHUUECKHUEe CBOICTBa, TPUMEHEHHE

80 AmMdoTepHbIe CBOHCTBA OKCH/IA U THIPOKCHIA ATFOMUHHUS, THIPOKCOKOMIUICKCHI 1
ATIOMUHUS, UX TIPUMEHEHUE

81 Pewenue 3ana4 pa3au4HbIX TUIIOB 1

82 [TpakTrueckas padota Ne 7. Pemenue skciepuMeHTaNbHBIX 3a/1a4 110 TeMe "MeTaibl 1
rJaBHBIX oArpynm"

83 OO0mrast xapakTepUCTHKA METAJIOB T0O04HBIX noarpym (b-rpymm) Ileproauuaeckoii 1
CHUCTEMbI XUMHYECKHUX JIEMEHTOB

84 Ou3nyecKue U XUMUYECKHE CBONCTBA XpPOMa U €ro COSAMHEHU, X TPUMEHEHNE 1

85 Baxwueiimme coennHenrst mapradya. [lepManranar kanusi, €ero OKHUCIUTEIbHbIE 1
CBOICTBA

86 dusnyeckue 1 XUMHUECKUE CBOMCTBA kelie3a U ero coenunenuil. [lonyuenue u 1
MIPUMEHEHHUE CIIJIaBOB XKee3a

87 Ou3nyecKkue U XUMUYECKHE CBOMCTBA MEIU U €€ COeIMHEHUH, NX IPUMEHEHUE 1

88 Du3nyecKne 1 XMMAYECKUE CBOMCTBA IMHKA U €r0 COEAMHEHU, NX IPUMEHEHHUE. 1
I'mapokcokoMIIeKChI IMHKA

89 [TpakTiueckas pabota Ne 8. Perienne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe "MeTaibl 1
no0OYHBIX oArpymn"

90 Pemienue 3agau pa3auyHbIX TUIOB 1

91 O06o01eHre 1 cucTeMaTr3alys U3y4eHHOro Matepuana mo reme "Metamibr" 1

92 KonrtponbHas pabora no reme "Mertasibr" 1

93 AHaim3 pe3ynbTaToOB KOHTPOIBHON pabOThI, KOPPEKIIUs OTHOOK 1

94 Ponp xumuu B o0ecrieueHuu YCTOWYUBOTO pa3BUTHs dyenoBeuecTBa. [loHsTHE O 1
HAyYHBIX METOJaX MCCIICIOBAHMSI BEIIECTB

95 Hay4nble mpUHITUTIEI OPraHU3alid XUMUYECKOTO TTPOU3BOACTBA. [IpoMEBITIIIeHHBIS 1
CIOCOOBI TIOJTYYCHHS BAXKHEHIITNX BEIIIECTB

96 XHAMHYECKOE 3arpsi3HEHUE OKPYKAFOIIEH CPEeJIbl U €T0 IMOCIIEICTBUS

97 XuMHS ¥ 310pOBbE YeNoBeKa. JIekapcTBEHHbIE CPECTBA

98 Xnmug vy, Posb xumMuu B 00ecriedeHny MUIeBO 0€30IIaCHOCTH




99 Kocmernueckue u napdromepHsie cpenctsa. bertoBas xumus 1
100 XuMUS B CTPOUTENLCTBE. Ba)kHel1ne cTpouTelIbHbIE M KOHCTPYKIIMOHHBIE MaTe€pHaIbl 1
101 XuMUS B CEIbCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJIbHbBIE YI00peHUS 1
102 Cucremarusanusa 1 0000IeHre 3HAHUI 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






		2024-09-23T09:09:41+0500
	Долгих Надежда Николаевна




