MHUHHUCTEPCTBO ITPOCBEIIIEHUS POCCHICKOI OEJAEPAIINU
MBOY «Inueii «Aaropurmy»

:Hporoxon Nel ot «28»08.2023 r.

PACCMOTPEHO "COI'/TACOBAHO VTBEPXJIEHO
Pykosomurenem IIIMO MBOY 3amecrturens aupekTopa MBOY Hupexro  MBOY
«Texnonmoruyeckmit mumeit «Texnonoruyecknii mimeis T 9ECKHIT THIel
«Anropurmy 1.Kyroxn CAnropuT™» I.Kyroxu Aaropm YIOKH
Iecrpeunnckoro paiiona [ectpeunnckoro paiton : paiiona

T — Tarapcran Pecry6mpfxcu Tatapcran ( "' pCTaH
iﬁaﬂaﬂbmnna I0.P. £ /]~ 3anrapaesa A.H\ .. n6una JI.B

oT «29» 08.2023 . N HIpra Ne237 ot «29% 08.2023 1

\ &

PABOYASI ITPOTPAMMA
(ID 2287630)

y4ebHoro npeamera «Xumus, Yruy6aennnrii YPOBEHE)

At o6ydarormmxes 10 —1 1 KJIaccoB
- ' 3 PaccmorpeHo Ha 3acefaHun

ITemarormueckoro coBeTa

Iporoxon Nel ot 29.08.2023r.

A.Kyroxu ITectpeunnckoxo paiiona Pecry6mku Tarapcran






MNOACHUTEJIBHASA 3AIIUCKA

Pabouvas mporpamma o XMMHUHU Ha YpPOBHE CPEIHET0 00I1ero o0pa3oBaHus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS (eiepalibHOM 00pa3oBaTeIbHON
nporpammsl cpeaHero oomero oopazoBanusa(POIT COO), npencraBneHubix B GenepanbHOM
rocymapcTBeHHOM obpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmum npenoaBanus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanyu,
pean3yIoMX OCHOBHbBIE 00pa3oBaTeIbHbIEC IPOrPAMMBbL, U OCHOBHBIX MOJ0XKeHUH «CTpateruu
pa3BuTHs Bocniutanus B Poccuiickoit deneparuu Ha nepuon a0 2025 roga» (Pacnopsokenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMUS Ha ypOBHE YIITyOIEHHOTO N3YYEHHS 3aHUMAET BaKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4YHOT0 00pa3oBaHus ydanuxcs 10—11 kimaccos. 3yuenue npeamera,
peanuzyemMoe B ycloBusx nuddepeHmpoBaHHOro, poUIbHOr0 00y4eHus, MPU3BAHO
obecrieunTh 00111e00pa30BaTENbHYIO H OOMIEKYIBTYPHYIO IMOJATOTOBKY BBIITYCKHHKOB IIKOJIBI,
HEOOXOIMMYIO ISl aIalTAllMK UX K OBICTPO MEHSFOIIUMCS YCIIOBHSIM KH3HH B COLIMYME, &
TaKKe JJIs1 IPOAODKeHU 00y4eHUs B OpraHu3ausaxX npodeccuoHalibHOTo 00pa3oBaHus, B
KOTOPBIX XUMHUS SBIISETCS OJJHOU U3 MPUOPUTETHBIX TUCIUILINH.

B nmporpamme no XxuMuu Ha3HaYCHHUE TPEAMETa « XUMHSD TTOIydaeT MOJAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUHU ¢ OCHOBoMnoararoummu nonoxerusmu @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJieH, CoAepKaHUsl, pe3yIbTaTOB 00yUeHUs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAECTEILCTBOM TOMY SIBIISIFOTCS CJIEIYIOIINE BHITOTHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

MH(}OpPMaLIMOHHO-METOUYECKAs], pealln3aliisl KOTOPOil oOecreunBaeT noaydeHue
MPEJICTaBICHUS O IIEJIsAX, COAePKaHUU, OOIIeH cTpaTeruu o0yueHus, BOCIIUTAHUS U Pa3BUTHS
00y4aroIuXxcsi CpeCTBAMH MPEAMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQuIIs;
OpraHM3alMOHHO-TNIAHUPYIOIIast, KOTopas MpelycCMaTpUBaeT ONpeieeHHe: IPUHIUIIOB
CTPYKTYPUPOBAHHUS U MOCIIEA0BATEIHHOCTH U3yUEHHUsI yUeOHOTr0 MaTepraia, KOJMYeCTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTePUCTUK; MOIX010B K (POPMHUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJIS U OLIEHKH 00pa30BaTeNbHBIX JOCTH)KEHUM 00ydJaroMXcsl B paMKaX UTOrOBOM
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMUH.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:
yCTaHaBJIMBAaeT MHBAPHAHTHOE MPEAMETHOE COJiepKaHue, 00s3aTebHOe I U3YUEHUs B paMKax
OTJENBHBIX MpoduiIeH, MperycMaTprUBaeT pacpeeieHne U CTPYKTYpHPOBAaHUE €ro MO KJIaccaM,
OCHOBHBIM CO/iepKaTeIbHbIM JTUHUSAM/pa3ienam Kypca;

AT MPUMEPHOE pacipe/ieieHne yueOHOro BpeMEHH, PEKOMEH1YEMOT0 I U3Y4YEeHHUSI
OTJENIBHBIX TEM;

npejiaraeT NpUMEpHYIO MOCIe10BaTeIbHOCTh U3yUeHHs Y4eOHOro MaTepuaia ¢ y4éToM JIOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

JTa€T METOIMYECKYIO0 MHTEPIIPETALIMIO LIeJIeH U 3a/1a4 U3y4eHHUs TpeIMETa Ha YIi1yOJIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEAHEr0 00IIero o0pa3oBaHus,
COJIepKaTeNbHON XapaKTEPUCTUKH INIAHUPYEMBIX PE3YJIBTATOB OCBOEHUSI OCHOBHOM
00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 001Iero 00pa3oBaHus (TMIHOCTHBIX, METANIPEAMETHBIX,
MIPEIMETHBIX ), @ TAKXKE C yUETOM OCHOBHBIX BHI0B y4€OHO-TIO3HABATENbHbIX ACHCTBUIA
00y4aroIerocs o OCBOCHUIO COJEPKAaHUS IpeaMeTa.

ITo BceM Ha3BaHHBIM MO3UILMAM B IPOrpaMMe 110 XUMHUU MPEIYyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ 00y4€HHEM XMMHH Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBanus. 3a



npejesiaMi YCTaHOBIIGHHOW MPOTPaMMO¥ TT0 XUMHH 00s3aTeNIbHON (MHBapHUaHTHOM )
COCTABIISAIONICH collepKaHusl yueOHOTO npeaMeTa « XUMHUs» OCTa&TCsl BO3MOXKHOCTh BBIOOpa €ro
BapHUaTUBHON COCTABIISAIOUICH, KOTOPAs JOJDKHA ONPEACIATHCSA B COOTBETCTBUH C HAlpaBIEHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBeTcTBHM ¢ KOHIIENTyallbHBIMU 1T0J0KeHUAMH PI'OC COO o0 Ha3HauYeHUN
npeaMeToB 0a30BOr0 U yriyOIEHHOTO ypoBHEH B cuctemMe AudPepeHIMpoBaHHOTO 00yYeHHS Ha
YPOBHE CpeZiHero o01iero 00pa3oBaHUs XUMHUS HAa YPOBHE YIITyOIEHHOTO U3yUEHHsI HAllPpaBJIeH
Ha pean3aliio IPEeMCTBEHHOCTHU C TOCIEIYIOIINM 3TallOM MOIYYeHUS XUMHUYECKOTO
0o0pa3oBaHMs B paMKax U3yUeHUs CHEIHAbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHUX
JUCLUIUIMH B By3aX M OPraHU3alUsgX CPEIHET0 NpodeCcCHOHaIBLHOro 00pazoBanus. B 3Toil cBs3H
U3YyYCHHUE TpeaMeTa « XUMUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIUPCHHE U
yriayOieHne TeOPEeTUIECKON U MPAKTUYECKOM MOATOTOBKH 00YYarOIINXCsl, BBIOPABIINX
onpeAenéHHbIi Mpoduis 00yyeHus, B TOM YUCIIE ¢ IEPCIIEKTUBOM MOCIEAYIOIET0 NOTyYeHHUs
XUMHYECKOT0 00pa30BaHMsI B OpPraHU3alUsIX MpodecCHoHaIbHOTro 00pazoBanus. Hapsay ¢ aTum,
B cBete TpedboBannii ®I'OC COO K TUTaHUPyEeMbIM pe3yJIbTaTaM OCBOSHUS (eaepatbHON
00pa3oBaTeNbHOI MPOrpaMMbl CpPEHEro 00I1Iero 00pa3oBaHus U3yueHUe mpeameTa « XUMHs»
OPUEHTUPOBAHO TAK)KE Ha PEIICHUE 3a]]a4 BOCIUTAHUS U COILIMATILHOTO PAa3BUTHS 00YyJaIOIINXCS,
Ha (popMUpOBaHNE Y HUX OOUICHMHTEIICKTYAIbHBIX YMEHHH, YMEHUH pallMOHAIN3aIMHA y4eOHOTO
TpyZAa ¥ 0000IMEHHBIX CLIOCOOOB S TEIHHOCTH, UMEIOIINX MEXKIUCIUTUTMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocTaBsIOIMMHU MIpeIMeTa «XUMHUS Ha YPOBHE YIIIYOJIEHHOTO U3yUEHUS SIBIISIFOTCS
yrayOnéHHbIe Kypcehl — «Opranndeckas Xumus» u «O01mas 1 Heopranndeckast Xumust». [Ipu
OTIpeIeICHNH TTOIX0I0B K OTOOPY M CTPYKTYPHOU OpPTaHU3AIMH COJIEPKAHUS ITHX KypCOB B
mporpaMMme o XuMuH 3a ocHoBY IpuHATHI nojoxeHuss ®I'OC COO o paznuuusix 6a30BOro u
yrayOIE€HHOTO YPOBHEH U3yUEHHUS MPEAMETA.

OcHOBY cojiepkaHust KypcoB «Opranudeckast Xumus» u «O011as 1 HeopraHu4eckas
XUMHS» COCTABIISIET COBOKYITHOCTD MTPEIMETHBIX 3HAHUIA U YMEHHIA, OTHOCSAIIMXCS K 0a30BOMY
YPOBHIO U3Y4€HUS MpeaMeTa. ITa CUCTEMa 3HaHUH MOJIydaeT onpeaeaéHHOe TEOPEeTUYECKOe
JIOTIOJTHEHHE, TT03BOJIAIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONIBILINI 00BEM
dakTomoruueckoro Marepuaia. Tak, Ha yriiyOJIEHHOM YpOBHE U3yUeHHUsI MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIUYCHHS 00hEMA 3HAHUI 0 XUMHUECKUX DIIEMEHTaX U
CBOICTBaxX UX COENMHEHUI HAa OCHOBE PACIIUPEHHS U YIIyOIeHUs MPEACTaBIEHUN O CTPOSHUHN
BEIIIECTBA, XUMHUYECKOH CBSI3U U 3aKOHOMEPHOCTSIX IPOTEKAHUS PEAKIIHIA, pacCMaTPUBAEMBIX C
TOYKH 3PCHUS XUMHUECKON KHHETHKU ¥ TEPMOTUHAMUKH. V3ydeHne mepuoinaeckoro 3aKkoHa u
[Tepromudeckoil CHCTEMbBI XUMHUECKUX DIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJICTABICHUIX O CTPOCHUHU aToMa. XHUMHUECKask CBSA3b OOBIICHSIETCS C
TOUYKH 3PEHHUS YHEPTeTUUECKUX U3MEHEHHH MpH €€ 00pa30BaHUU U Pa3pyIICHHH, a TAKXKe C
TOYKH 3PCHUSI MEXaHU3MOB €€ 00pa3oBaHusl. M3ydeHne THITOB peaKIiil JOMOTHAETCS
(bopMHEpOBaHUEM TIPEICTABICHUI 00 AIEKTPOXUMUIECKHUX MPOIIECCAaX M AIEKTPOIIH3E PACIIIaBOB
U pacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHUH MIPH PACCMOTPEHUH PEAKITUOHHOMN
CHOCOOHOCTH COeIMHEHUH yiensieTcss 0co00e BHUMaHUE BOIPOCcaM 00 3IEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKITHi.

Oco0oe 3HaueHuE UMEET TO, YTO Ha COJEpKaHNE KypCOB XUMUU YIITyOJIEHHOTO YPOBHS
M3YYEHUS JUISL KJIIACCOB OMpeIeI€HHOro MpoduJis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JOMOTHEHUH K 00IIel CUCTeMe MPEAMETHBIX 3HAHNUW) OKA3bIBAIOT BIMSIHIE CMEXHBIS
npeaMeThl. Tak, HanpuMep, B COIEPKaHUM MTPEeIMeTa ISl KITACCOB XMMHKO-(U3NIECKOTO



npodutst 60IbIIOE 3HAYCHHE OyIyT UMETh MJIEMEHTHI y4eOHOTO MaTepHuaa 1mo o01mel XuMuHu.
[Tpu u3ydeHnn npeaMera B JAHHOM ClIydae akIeHT Oy/eT ciellaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTH 3aKOHOB U TCOPHI B XUMUH U B (DU3MKE: aTOMHO-MOJICKYJISIPHASI TEOPHUS
(MonexynsipHasi Teopus B (pU3MKe), 3aKOHBI COXPAHEHUS MACChl U DHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 xe Bpems B cofiepKaHUM MpeaMeTa Il KIIACCOB XUMHUKO-OHOIOTHYECKOT0 TPOdUIIs
OOMBIIHIA yIeTHHBINA BeC OyIeT UMETh OpraHUYeCcKasi XUMHusl. B 3ToM ciiydae nmpeaocTaBisieTcs
BO3MOXKHOCTb /17151 6051€€ 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUYECKOM OpraHu3alluy KIETKU KakK
OHOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOU BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbBIE
KOMITOHEHTHI, KaK JINIUIbI, OCTIKU, YIIIeBOIbI, HYKJIIEMHOBBIC KHCIOTHI U Apyrue. [Ipu sTom
3HAHUS O COCTABE U CBOMCTBAX IMPEACTaBUTEICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
CIIy>KaT OCHOBOH JJIsl U3y4EHUs CYLTHOCTU MPOLECCOB (POTOCUHTE3a, IbIXaHUS, TUIIEBAPECHHUS.

B nnane gpopmupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHUS, OCBOSHHS O0IIEHAaYUYHbIX
METO/IOB IMO3HAHUS U OIbITA TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUHN U3yUYEHUE MpeaMeTa
«Xumusi» Ha yriyOI€HHOM ypOBHE OCHOBAHO HA MEXKITPEJMETHBIX CBS3SX C y4COHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB IPEeIMETHBIX oOnacteit «EcTecTBEHHO-HAYyUHBIE TPEIMETHI,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzydyennn yuebHoro npeamMera «XuMush» Ha yriryOJIEHHOM YpOBHE TaKkKe, Kak Ha
YPOBHE OCHOBHOTO U CpeHero odiiero oopazoanus (Ha 6a30BOM YpOBHE), 3a1aueit
MEPBOCTENIEHHOW 3HAYMMOCTH SIBISIETCS] JOPMUPOBAHUE OCHOB HAYKH XUMHH KakK 001acTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, IPAKTUUECKON JIEATEIbHOCTH YEJI0BEKA U OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYyphl. Perienue 3Toi 3aaun Ha yriiy0J€HHOM YpPOBHE U3YUECHMUSI
MpeAMETa MPE/oIaraeT peayn3aluio TaKuX 1efeH, Kak:
dbopMupoOBaHUEe MPEICTABICHUIA: O MATEPHAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U €&
BEJIYIIIEH POJIM B 00ECTICYCHUH YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA: B PEIICHUH MPOOIIeM
HKOJIOTUYECKOM, IHEPTreTUIECKOMN U MUIIEBOM 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3JJaHUU
HOBBIX MaT€pPHAJIOB, HOBBIX HCTOUHUKOB PHEPTHH, B 00€CIIEYCHUH PAIIHOHATBHOTO
MPUPOIOTIONB30BaHUS, B JOPMUPOBAHUU MUPOBO33PEHHS U OOIIEH KyIbTYphI UETOBEKa, a TAKXKe
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHME CHCTEMbI 3HAaHUH, JISKAITUX B OCHOBE XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: PyHAaMEHTaJIbHBIX MOHATUH, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
MPEACTABICHHUI O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJIMHAMHYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XUMHUYECKHUX PEaKIuid, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX PUHIIUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

dbopMupoBaHUe y 00YJarOIIHUXCS OCO3HAHHOTO MOHUMAaHUs BOCTPeOOBAaHHOCTH CUCTEMHBIX
XUMUYECKUX 3HAHHUU JIJ1s1 OOBSICHEHHS KITIOUEBBIX UJIeH U TPOOJIEM COBPEMEHHOM XUMUH, TSI
O0OBSICHEHUS ¥ TIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;
TPaMOTHOTO pelIeHus IPoOIIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHATTN3a U OLICHKH C
MO3UIUI SKOJIOTUYECKON OE€30MaCHOCTH MOCIIECTBUI OBITOBOI M MPOU3BOICTBEHHOM
NeSATeTLHOCTH YeJIOBEKA, CBSI3aHHON C XUMHYECKUM TIPOU3BOJICTBOM, UCIIOIH30BAHUEM H
nepepadoOTKOM BEIIECTB;

yrayOeHne MpeICTaBICHUN 0 HAyYHBIX METO/1aX MMO3HAHUS, HEOOXOJUMBIX JIJIS PUOOpETeHUS
YMEHHI OPUEHTUPOBATHCS B MUPE BELIECTB M OOBSICHEHUS XUMHUECKUX SBICHUN, MTMEIOIINX
MECTO B IPUPOJIE, B MPAKTUIECKOM NESITEIHLHOCTH U TTOBCEAHEBHOM KH3HHU.



B nnane peanuzanuu nepBooyYepeIHbIX BOCIIUTATENbHBIX U PA3BUBAIOIINX (QYHKIIHIMA
IIEJIOCTHOM CUCTEMBI CpeJHero o011ero 00pa3oBaHus MPH U3YUYEHUH MpeaMeTa « XUMUS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKHE LENU U 3a/1a4H, KaK:

BOCMHUTAaHUE YOCKAEHHOCTH B IO3HABAEMOCTH SIBJICHUN IPUPOJIbI, YBAXKEHUS K MPOLIECCY

TBOPYECTBA B 00JIACTU TEOPETHUECKUX U MPUKIIAJHBIX UCCIEOBAHUM B XUMUH, (OpMUpPOBaAHUE

MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3sBUTHE MOTUBAIMH K O0YUEHHIO M TO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO

CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TO3HABATENIbHBIX HHTEPECOB, UHTEIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH

oOyyaromuxcsi, GOpMUPOBAHKE Yy HUX CO3HATEILHOTO OTHOIIEHHS K CaMOOOPa30BaHUIO U

HENPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIEIIHON MPOo(eCCHOHATBHON 1 001eCTBEHHON

JESITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM

o0pase K13HH;

(dbopMHpOBaHUE YMEHHIA U HABBIKOB PA3yMHOTO ITPHPOIOTIOIE30BAHMS, PAa3BUTHE YKOJIOTHUECKON

KYJIbTYpBbI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-TI0IE3HON IKOJIOIMUECKOH 1€ TEIbHOCTH.
O011iee 4ncIo 4acoB, MPEIyCMOTPEHHBIX ISl U3YyYSHHs] XUMUU Ha YTIyOJIeHHOM YPOBHE
cpennero odmiero oopazoBanusi, cocrapiser 204 yacos: B 10 kimacce — 102 gaca (3 yaca B
Henenmo), B 11 kimacce — 102 gaca (3 vaca B HEIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Tpeamer 1 3HaUCHHE OPraHUYECKON XUMHH, TIPEACTABICHUE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKIEHHOE COCTOSHUSL.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XuMU4ecKas CBsI3b B OpPraHM4eCKUX COCIUHEHUSIX.
Tumb! rubpuIn3auy aTOMHBIX opOuTaneit yriepoaa. MexanuzMbl 00pa30BaHUs KOBaJICHTHOU
CBs13M (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THUIIBI IEpeKpbIBAaHUSI aTOMHBIX OpOHTalel, 6- U
n-cBsi3u. OIMHApHAS, TBOMHAS U TPOWHAsI CBs3b. CIIOCOOBI pa3phiBa CBA3EH B MOJICKYJIaxX
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopus cTrpoeHust opraHn4ecKkux coeqnHeHnid A.M. byTiepoBa n COBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAUEHHE TEOPUU CTPOEHHUS OPTraHUYECKUX COSAMHEHUM.
MonekynspHsie U CTPYKTypHBIE (hopmyibl. CTpYKTypHBIE (POPMYIIBI Pa3IMYHBIX BUAOB:
pa3BEpHyTas, COKpaul€HHas, ckeneTHas. Mzomepus. Buabl nzomepun: CTpykTypHas,
IPOCTPaHCTBEHHAs. DIEKTPOHHBIE Y((PEKTHI B MOJIEKYIaX OPTaHUIECKUX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o knaccudukanuu opranudeckux BemiecTs. [ToHsaTHE 0 PYHKIIMOHATBHON
rpynne. ['omonorus. ['omonornueckue psaapl. CucreMaTuueckas HOMEHKIATypa OpraHu4ecKuX
coenurenuniit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MIPEICTABUTEIICH.

Oco0eHHOCTH U KIaccU(PUKAIUS OPraHUYecKuX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

DKCrepuMEHTaJIbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIICHHE C
o0Opa3laMu OpraHuYecKuX BEIIECTB U MaTeprallaMi Ha UX OCHOBE, OIBITHI 110 IIPEBPAIICHUIO
OpraHMYECKUX BEIIECTB NP HarpeBaHuH (TUIaBlIeHUE, 0OYTTTUBaHUE U TOPEHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['oMosiornueckuit psit ankaHos, o0mas popmyia, HOMEHKIATypa U U30MEpHsl.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJT alKaHOB, Sp -THOPHIN3aINs ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. OU3NUECKUE CBONCTBA AJIKAHOB.

XVMHYeCKHE CBOWCTBA AIKAaHOB: peaKLUy 3aMeIIeHUsI, U30MEepU3aINH, JeTUIPUPOBaHMUS,
LUKIIU3aluy, TUPOSIN3a, KpeKnHra, ropeHus. [IpeacrapieHne o MexaHu3Me peakiuil
PaaMKaIbHOIO 3aMEILIECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankansl. O6mas Gopmyia, HoMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJBIX (IIMKJIOMPOIIaH, MUKJIOO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
[IUKIIOTEKCaH ) IMUKI0ANKaHOB. CIOCOOBI MONTYYEeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Anxensl. ['oMonoruueckuit psij aakeHoB, o0mas Gopmyiia, HOMEHKIIATypa. DJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYT aTKEHOB, SP>-THOPHIN3AIIS aTOMHBIX OpOuTaneii
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi B reoMeTpudeckas (Iuc-Tpanc-) uzoMepus. Guznueckue
CBOICTBA aJIKEHOB. XMMHUYECKHE CBOMCTBA: pEaKLIMK NPUCOEANHEHNS, 3aMELICHUS B O
MOJIOKEHUE TIPU IBOWHOM CBA3M, OJMMEpU3aluu 1 okucienus. [Ipasuno MapkoBHUKOBA.
KauecTBeHHbIe peakiiy Ha ABOWHYIO CBSA3b. CIIOCOOBI MOTY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl. Knaccuduxanus ankaaneHoB (conpskEHHbIE, N30JUPOBaHHbIE,
Kymyaupoganuwvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS M XMMUYECKHX CBOMCTB
CONpsKEHHBIX TMEHOB, 1,2- u 1,4-npucoennnenue. Ilonumepusanus conpsKEHHBIX AUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. ['oMonorudeckuil psij aakuHOB, 001as GopMyiia, HOMEHKJIATypa U U30MEpHsL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI aJIKWHOB, SP-THOPUIN3AIINS aTOMHBIX
opOutaneit yriepoaa. ®usnyeckue CBOWCTBA ATKMHOB. XUMUYECKHUE CBOMCTBA: PEAKIINU
IIPUCOEAVHEHHUS, IMMEPU3ALIUN U TPUMEPHU3ALMH, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB,
UMEIOIUX KOHIIEBYIO TPOHMHYIO CBA3b. KauecTBeHHBIE peakiui Ha TPOHHYIO CBA3b. Cr1oCOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTtuyeckue yrieBoaopoas! (apeHsr). ['oMonorudeckuii psaj apeHoB, oomas Gpopmyia,
HOMEHKJIaTypa U n3oMepusi. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OEH3071a.
dusnueckue cBONCTBA apeHOB. XMMHUECKUE CBOICTBA OEH30I1a U €ro TOMOJIOIOB: PEaKLIUU
3aMerieHus: B 0EH30JIbHOM KOJIBLIE M YTIIEBOJOPOIHOM pajiuKaje, peakluy MPUCOSTUHEHHS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpeacraBinenne 06 OpueHTHPYIONIEM JeCTBUN 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIe Ha IPUMEPE AJIKMIIbHBIX PaJIuKaioB, KapOOKCUIbHOM, THIPOKCUIIBHOM,
aMHHO- U HUTPOIPYIIIIbI, aTOMOB rajloreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB CTHPOJIA.
[Tonmumepusanus ctuposa. CrocoObl NOTYyYEHHUS U IPUMEHEHHE apOMaTUYECKUX
YIJIEBOIOPOIOB.

[Tpuponnsriii ra3. [lomytHsie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHbIN
yroJib ¥ MPOAYKTHI ero nepepadbotku. CriocoOs! nepepadoTKu He(TH: eperoHKa, KpeKUHT
(TepMHUYECKHiA, KaTATUTHUECKUH ), puopMuHT, mupoiu3. [IpoaykTe nepepaboTku HEPTH, NX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

I'eHeTnyeckas CBSA3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

DIEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuu 3amerenus
rajloreHa Ha ruJJpoKCOTpyIIy, HUTPOrpyNiy, IUaHOrpyHiy, aMuHorpynmy. JlelictBue Ha
raJIOreHIIPOU3BO/IHbIE BOAHOIO U CIIMPTOBOTO pacTBopa 1énoun. Bzaumoaeiictaue
JUTaJIOTEHAJIKAHOB ¢ MarHUeM U IUHKOM. [oHATHE 0 METaUI0OpraHUYECKUX COEIUHEHUSAX.
Hcnonb30BaHue raloreHnpoU3BOIHBIX YTIIEBOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€E
OpraHMYECKUX BEIIECTB.

OKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILLEHUI: H3yUyeHUE
(U3MUECKUX CBOICTB yIriIeBO0POI0B (PACTBOPUMOCTh), KAUECTBEHHBIX PEAKIINN
YIJIEBOAOPOAOB PA3INUHBIX Ki1accoB (0OeclBeYrMBaHNE OPOMHOM MIIM MOJHOM BOJIbI, pAaCTBOPA
NepMaHraHata Kajius, B3aMMO/IEHCTBHE alleTHJIEHA C aMMHUAaYHbIM PACTBOPOM OKCHAA
cepebpa(l)), kauecTBeHHOE OOHApPYKEHHE YIIIEpOJa U BOJIOPOJIa B OPTaHUYECKUX BEIIECTBAX,
NOJy4eHHe 3TUJIEHA M U3yYEHHUE ero CBOWCTB, 03HAaKOMIIEHHE ¢ KoJuleKuuaMu «HepTb» u
«¥YTonby», ¢ 00pa3liaMu MIACTMACC, KAy4yKOB U PE3HHBI, MOJICIMPOBAHIE MOJIEKYJT
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

[TpenenbHble OJHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (HAa IPUMEPE METAHOIIA U
sTanona). ['omonoruyeckuii psi, odmas Gpopmyia, H3oMepus, HOMEHKIAaTypa U Kiaccu(uKarus.
duznyeckue CBOWCTBA MPEIEIbHBIX OJHOATOMHBIX CIUPTOB. Bo/IOpoAHbIE CBSI3U MEX Y
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBONCTBA: pEeaKIMK 3aMelleHus, IeruapaTalum,
OKHCJIEHHUS, B3aUMOJAECHCTBHE C OPraHUYECKUMHU U HEOPraHMYECKUMHU KuciioTaMu. KauecTBeHHast
peaxius Ha OJHOATOMHBIE CIUPTHI. JlelicTBHE ATaHONIA U METaHOJIa Ha OpraHU3M Y€JI0BEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie adupsl, HOMEHKIaTypa 1 u3oMepus. OCOOEHHOCTH QU3UIECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHbIe CIUPTHI — STUIICHTIIMKOJIb U TIIMLEpUH. DU3NUYECKHE U XUMUYECKHE
CBOICTBA: peaklMy 3aMelIeHHs], B3aUMOJICHCTBUE C OPraHMUYEeCKUMU U HEOPTaHUYECKUMU
KHCJIOTaMH, Ka4eCTBEHHAs peakIusi Ha MHOroaTOMHbIe ciupThl. [IpencraBienne o MmexaHu3zMe
peakiuii HykieoprIbHOTO 3amenieHus. JleiicTBre Ha opranu3Mm 4denoBeka. Crioco0bl MOTydIeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO Spa.
®dusnueckue cBoicTBa henona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (eHosa. KauecTBeHHBIC
peakiuu Ha penon. TokcuanocTh Perona. CriocoObl MONyYeHUS U TPUMEHEHHE (eHoIa.
®denonopManbaeTHAHAS CMOJIA.

KapOonuibHble COeIMHEHHS — aJIbJIETHIbI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOM Tpymiibl. ['oMonorudeckue psiabl allbJIeruI0B U KETOHOB, 001as popMmyia,
M30MEPUS U HOMEHKJIaTypa. Pu3ndeckne CBOMCTBA AJIbJACTHIOB U KETOHOB. XUMUYECKHUE
CBOICTBa aJbAETUIOB U KETOHOB: peakluu nprucoeannenus. OKuciaeHue anbAeruioB,
KaueCTBEHHbBIE PEeaKINK Ha anbJeruabl. CrocoObl MOTyYeHHs U IPUMEHEHHE albJIeTHAO0B U
KETOHOB.

OaHOOCHOBHBIE NpesieNibHbIE KApOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYII
KapOOHOBBIX KUCIIOT. MI3oMepus 1 HOMeHKIaTypa. PU3NYECKUue CBOWCTBA OJTHOOCHOBHBIX
npeenbHBIX KApOOHOBBIX KUCIOT. BOIOpOAHBIE CBSA3U MEX Ay MOJIEKYJIaMU KapOOHOBBIX
KHCTIOT. XMMUYECKHE CBONCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKaLIUU, PEAKIHH C
Y4acTHEM YIJIEBOJOPOIHOTO paankaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHL. [loHsATHE
0 MIPOU3BOIHBIX KapOOHOBBIX KHCIIOT — CIIOKHBIX 3(hrupax. MHOrooOpasme kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOICTB HETIPEAETbHBIX U APOMATUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX
KHUCIIOT, TUIPOKCUKApOOHOBBIX KUCIOT. [IpencTaBuTenu BoICcIIuX KapOOHOBBIX KUCIIOT:
CTeapuHOBas, MAJIbLMUTUHOBASI, OJIEMHOBAS, IUHONEBAS, TUHONeH08as KUCTIOThI. Crloco0BI
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upsl. ['omonorudeckuii psa, odmas popMyra, H30Mepusi U HOMEHKIIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, pusndeckre 1 XMMHUUECKHUE CBOMCTBA KUPOB: THAPOJIN3 B KUCIION U
nienouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKALINX OCTATKH HETPEAETbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

O61as xapakTepucTHKa yrieBoaoB. Knaccudukanus yrieBogos (MOHO-, 1U- U
nosicaxapusl). MoHocaxapuabl: TIIIOK03a, (PpyKTO3a, TajiakTo3a, pudo3a, 1e30KCupruoo3a.
dusnyeckue CBOKMCTBA U HaxX0XAeHue B pupoae. PoTocuHTe3. XUMHUUECKHUE CBOMCTBA
[JIFOKO3BL: PEAKIMK C YYaCTHEM CIHUPTOBBIX U alIbJETUIHON TPYII, CHUPTOBOE U
MOJIOUHOKHCI0€ OposkeHue. [IpuMenenue riroko3bl, €€ 3Ha4eHHE B KU3HEIEATEIbHOCTH
opranusma. /ucaxapuapl: caxaposa, MalbTO3a U JIakTO3a. BoccTanaBnuBaromuye u
HEBOCCTaHaBIMBatoNIMe aucaxapuasl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe u
npumeHeHue. [Tonncaxapuapl: Kpaxmal, IIIMKOreH U 1eiTo103a. CTpoeHre MaKpOMOJIEKY
Kpaxmala, IIMKOTeHa M LeJUTi0J103bl. Pu3nyeckue CBOMCTBA Kpaxmaia U LEeJUTI0I03bI.
XUMHYEeCKHE CBOWCTBA Kpaxmalia: THUIPOJIN3, KAUeCTBEHHAs PEaKIs ¢ HOA0M. XUMHUECKHE
CBOICTBA LIEJUTIONIO3bI: THAPOIIN3, TTOTydeHHE dPUPOB HEIUTI0N03b1. [loHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).



DKCIEpUMEHTAIbHbIE METO/IbI U3yYEHUS BEIIECTB U UX MPEBPALCHUI: PACTBOPUMOCTh
pa3IMYHBIX COIUPTOB B BOJIE, B3aUMOAEHCTBHE ATAHOJA C HATPUEM, OKHCIIEHUE 3TUIIOBOTIO
CIIUPTA B QJIBAECTHU/ HA PACKAIIEHHOW MEAHOM IIPOBOJIOKE, OKUCIEHHUE 3THIIOBOTO CIIMPTA
JTUXPOMATOM Kaiusi (BO3MOKHO MCIOJIb30BaHUE BHAEOMATEPUAIIOB), KAUECTBEHHbIE pEeaKlUy Ha
anpaerubl (¢ ruapokcuaom auammuncepedpa(l) u ruapokcuaom meau(Il)), peakius rimmepruna
¢ rugpokcuom Meau(1l), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBOpa 0K03bI ¢ Tuapokcuiom meau(ll), B3anmoaeiicTBre Kpaxmasa ¢ H0JI0OM, pelIeHUe
9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CrnupThl U (eHobly, «KapOoHoBbie KUCIOTHI. CI0XKHbBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4ecKre Mpou3BoIHbIE aMMuaka. Kiaccudukanus aMuHOB:
anudaTuyecKkrue U apoMaTUYeCKue; IepBUYHbIC, BTOPUYHBIC U TpeTHUHbIe. CTpOCHHE MOJIEKYIL,
oOuras popmyia, U3oMepusi, HOMEHKIIaTypa U (hru3ndeckue CBOiCTBa. XMMUYECKOE CBONCTBA
anu@aTuyecKux aMMHOB: OCHOBHBIE CBOMCTBA, aJIKUIMPOBAHUE, B3aUMOJICHCTBUE IEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIVH — IPEJICTaBUTENIb aMUHOB apoOMaTH4ecKoro psiaa. Ctpoenue aHwinHa. Bzanmnaoe
BJIMSTHUE TPYII aTOMOB B MOJIeKyJie aHInHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHUIIMHA.
KavecTBennsie peakiuu Ha aHuIHH. CriocoObl MOMyYeHHUs U TPUMEHEHNE alTu(paTHIeCKIX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotsl. Homenknarypa u uzomepusi. OTaenbHbIe IPEICTaBUTENHN O
AMUHOKMCIIOT: TJIMLKH, anaHuH. @U3nyeckue CBOMCTBAa AMUHOKHUCIOT. XUMHUUYECKUE CBOMCTBA
AMHHOKHUCIIOT KaK aM()OTEPHBIX OPraHUYECKUX COSAWHEHHH, PEaKIUsl TTOJTUKOHICHCAIINH,
o0Opa3oBaHue NENTUIHON CBA3U. buonornueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3
MENTUI0B.

benku xak npupoansie noaumMepsl. [lepBuuHas, BTOpUYHas U TPETUYHAsL CTPYKTYypa
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: THJIPOJIN3, I€HATypalus, KAYeCTBEHHbIE peaklliy Ha
OenKu.

DKCIEepUMEHTAIbHbIE METO/IbI U3YUEHHUS BEILIECTB U MX MPEBPAIICHUI: paCTBOPEHNUE
0enKoB B BOJIE, ACHATYpallns OSIKOB MMPH HATPEBAHUHU, IIBETHBIC PEAKIINH HA OENKH, PEellIeHUE
AKCIEPUMEHTAJIBbHBIX 33/1a4 10 TeMaM «A30TCOJIeprKallie OPraHuYeCKHe COSIUHEHUS U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TOHATHSI XMMUH BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTENEHb MMOJIMMEPU3aLIUH, CPEAHSSI MOJIeKyIsipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEPU3aIIUs U MOJIMKOHICHCAIINS.

[Tonumepnbie Matepuainsl. [ImacTmaccs! (MOMUATUIICH, TOTUTIPOIUIICH,
MOJIMBUHUJIXJIOPU, TOTUCTUPOII, TOTUMETHIMETAaKPUIIAT, TOTUKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DnacToMepbl: HaTypalibHbIN KaydyK, CHHTETHYECKHE KaydykH (OyTaleHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHbIe (XJIOMOK, IEePCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumeps! cienManbHOTO Ha3HaueHus (TedIioH, KeBap, AMEKTPOIPOBOAIIINE
MOJIMMEPBI, OMopasiiaraeMple MOJMMEDPHI).



DKCrnepuMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPAIllEHU: 03HAKOMIJIEHHE C
o0pa3iiaMu IPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

HaxoxneHnue MonekynsaspHOil popMysIbl OpraHMuECKOTr0 COSMHEHHS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXO/ISIINX B €0 COCTAB, HAXOXJICHUE MOJIEKYJIIPHOU (POPMYITBI OPraHHUYECKOTO
coequHEeHUs 110 Macce (00bEMY) TPOIYKTOB CrOpaHus, IO KOJIMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIUHN U/UITU UCXOJHBIX BEUIECTB, YCTAHOBJICHHE CTPYKTYPHON (OPMYIIBI
OpPraHMYECKOT'0 BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB HJIM CLIOCOOOB MOJTy4EHUS,
OIIpE/ICNICHUE JI0JIM BBIXOAA MIPOIYKTa peakLUu OT TEOPETUUECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H ITPU U3YyYEHUH opraHudeckoi xumuu B 10 kinacce
OCYIIIECTBIISICTCS Uepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U
MOHSTUHN, IPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CUHTE3, Kilaccudukaiys, HaboAeHue, U3MEpPEeHNe, IKCIIEPUMEHT, MO/JIEIb,
MOJIeJTUPOBAHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTeTUYECKHUN
YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NIECKHE BEIINYHHEI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, 3KocucremMa, ouocdepa, MeTaboInu3M, HACIECTBEHHOCTb,
aBTOTPO(HBIN U TeTePOTPODHBIN TUIT TUTAHUS, OpOKeHHE, (POTOCUHTES, IbIXaHUE, OCIIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PALIMOHAIBHOTO TUTAHUS, MOIOIIHNE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX s1€p. XUMUUECKUM d1eMeHT. M30Tomnbl. CTpoeHHE 2IEKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBbIE UHCJIa. DHEPreTHYECKHE YPOBHU U MOAYPOBHH. ATOMHbBIE
opOuTanu. Kiaccudukarys XuMHUUeCKHUX 3JIeMEeHTOB (s-, p-, d-, f-anementsi). Pacnipenenenue
AJIEKTPOHOB 10 ATOMHBIM OpOUTAIISAM. DJIEKTPOHHBIE KOH(UTYpallM¥ aTOMOB JIEMEHTOB
NEepBOr0—4eTBEPTOTO NMEPHOJOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSTHUM, HJIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

ITepuonnueckuii 3akoH u [leprnonnueckas cucteMa XuMu4deckux snemerTon 1. M.
MenneneeBa. CBs3b IEpUOANYECKOTO 3aKOHA U [leprnoinueckor cucTeMbl XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB 10 IPYyIIaM U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XumHuueckas CBA3b. BUJIbI XUMHUYECKON CBSI3U: KOBAJICHTHAs!, HOHHASI, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIN. DHEprus
U AnuHa cBs3u. 11onspHOCTh, HallpaBIEeHHOCTh U HACBILIAEMOCTh KOBAJIEHTHOH cBsi3U. KpaTHble
cBs3u. BogopoaHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.



BajieHTHOCTb U BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MMPUMEPE COCTMHEHUM 3JIEMEHTOB BTOPOTO
nepuoa).

IIpencraBnennre 0 KOMILUIEKCHBIX COeIMHEHMIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO0Opa3oBaTelib, JJUraHbl. 3Ha4YeHHE KOMIUIEKCHBIX coequHeHuil. [Tonstue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. TUIIBI KPUCTAILTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mictunubie pactBopsl. [IpeacTaBieHne o KOIIOUIHBIX
pactBopax. CriocoObI BEIpKEHUST KOHIICHTPAIIUHM PACTBOPOB: MacCcOBasi J0JIsl BEIIECTBA B
pacTBope, MOJIsIpHAst KOHIIeHTpalus. HacklllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus 1 HOMEHKIaTypa HEOpraHM4EeCKHX BelIecTB. TpUBHAIbHbIE Ha3BaHU
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMIUUeCKuX peaknuii B HEOPraHWIECKON M OpraHMIECKOW XUMUH. 3aKOH
COXPaHEHHUs MACChl BEUIECTB; 3aKOH COXPAHEHUs U IPEBPALLECHUS SHEPTUU MPU XUMUYECKUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpoCTh XUMUYECKOHN peaKInu, €€ 3aBUCUMOCTh OT Pa3IM4HbIX (aKkTOpoB. ['oMoreHHbIe
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpartumbie 1 HEOOpaTUMBIE peakliui. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBecHsl. DaKTOPBI, BIUSIOUIUE HA MOJ0KEHHE XUMUUECKOTO PABHOBECHSL:
TeMIlepaTypa, JaBJICHUE U KOHIIEHTPAIIMU BEIIECTB, yUacTBYIOMUX B peakuuu. [Ipunnumn Jle
[TaTense.

DnekTponauTrueckas aucconuanus. CuibHbIe U caadble 3JeKTPOIUThl. CTeneHb
nuccormanuu. Cpena BOJHBIX pacTBOPOB: KUCIOTHAs, HEUTpalibHas, nienoyHas. BogopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneil. Peakiium nonHoro oomexa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakinu. CTeneHb okuciaeHus:. OKUCIuTenb U
BOCCTaHOBUTENb. [Iporiecchl OKMCIEHNs U BOCCTAaHOBJICHUSI. BaxkHele OKUCIUTenu u
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIEepUMEHTATbHBIE METOIbI U3YUYEHHUS BEIIECTB U UX MPEBPAICHUMN: Pa3I0KEeHNE
MEePOKCHUIa BOJOPO/Ia B MPUCYTCTBUU KaTalU3aTopa, MOJEIN KPUCTAUTMYECKUX PEIIETOK,
MIPOBEJICHUE PeaKnii HOHHOTO OOMEHa, OTpe/IeNIeHre CPebl PACTBOPOB C TOMOIIIBIO
WHAWKATOPOB, U3YYEHHUE BIUSHUS PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemeTauioB B Ilepuoauueckoil cucteMe XUMUIECKUX dsieMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTU CTPOEHUS X aTOMOB. dDu3nyeckre CBONCTBA HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoaa, cepsl, hochopa u yriepoaa).

Bonopon. [Tonyuenue, pusnyeckne u XUMUYECKHAE CBOMCTBA: PEAKIIUU C METAIIAMHU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anorensl. HaxoxaeHue B mpupoie, crocoObl MoTydeHus, GU3nuecKue U XUMUIECKUe
cBoiicTBa. ["anoreHoBo10poabl. BakHeH e KUCIOPOACOAEPKAIINE COEAUHEHHS TAJIOTEHOB.
JlaGopaTopHbIe U IPOMBITINICHHBIE CITOCOOBI MOTYyUEHHUS TaloreHoB. [IpuMeHeHne TaloTeHoB U
UX COEIUHEHHMI.



Kucnopon, o30H. JlaGopaTopHbIe U IPOMBILUIEHHBIE CIIOCOOBI MOJIy4EHUS! KUCIOPO/Ia.
®u3nyecKkue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE KHCI0poAa U 030HA. OKCuasl U
NEPOKCH/IBI.

Cepa. Haxoxxaenue B npupoe, CnocoObl NoaydeHusi, PU3nYecKrue U XUMHUECKHe
cBorictBa. CepoBoaopon, cynbduasl. Okcua cepri(1V), okcup cepri(VI). Cepuucras u cepHas
KHUCTIOTHI ¥ UX coyin. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [I[puMeHeHue cephl U e€
COCIMHECHU.

A3ot. Haxoxxienue B mpupo/ie, crocoObl mojiydeHus, Gu3nyecKue 1 XuMUIeCKHe
cBoMcTBAa. AMMMaK, HUTpUAbL. OKcHIbI a30Ta. A30THCTasl U @30THAsI KUCIIOThI U UX COJIU.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTHL. [IprMeHeHne a30Ta 1 ero coeJMHEHUH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenue B mpupoe, ciocoObl MoaydeHus!, pU3nveckre u XUMHUYECKre
cBorictBa. Dochuasl u pochun. Oxcuasr pocdopa, pochopHas Kuciora u e€ Cou.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriiepos, HaxoXKJISHHUE B MPUPOAC. AJUTOTponHBIE MoguduKamu. OU3nvecKue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yriaepoaa(ll),
okcua yraepoaa(IV), yronbuas kucnota u e€ conu. AKTUBHPOBAHHBIN yrojib, a1cOpOIus.
Oymnnepensl, rpadeH, yriaepoansie HaHOTPpYOkH. [IpuMeHeHne mpocThIX BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoe, ciocoObl NoaydeHus!, (U3ndeckre u XMMHUYECKHe
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KUCIOTA, CUIIMKATHI. [[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKI0, ero Moxy4eHue, BUAbl CTEKIIA.

[Tonoxxenne metaiios B [lepuoauueckoi cucteMe XUMUYECKUX 2J1€MEHTOB. OCOOEHHOCTH
CTPOEHHS SIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. O0mIe Gpundyeckre CBONCTBA METAILIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psifl HAMPsHKeHUH MeTaiioB. OO1re crocoObl MOTydeHUst
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAILTYPrus, JieKTpomMeTautyprus. Ilonarue o koppo3uun
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

O6mas xapaktepuctrka MetamuioB [A-rpynmsl [lepuoandeckoii CHCTEMBI XUMHUECKUX
aneMeHToB. Hatpuil u kanuii: nonydenue, Gpu3nueckue U XUMUYECKUE CBOWCTBA, IPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka metamioB [IA-rpynmsl [lepruoanueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB. Maruuii ¥ KajablMii: ojdy4deHue, pusnueckue 1 XMMUYecKue CBOMCTBRa,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AIOMUHUI: TIOTy4YeHHe, (pu3ndeckre 1 XMMUYECKHe CBOMCTBA, IPUMEHEHUE IIPOCTOrO
BEIIIECTBA U €ro coeIMHEHNH. AM(OTEpHbIe CBOWCTBA OKCU/IA U THAPOKCHUIA ATFOMUHHUSA,
TUAPOKCOKOMIIIEKCHI AIFOMUHUS.

O6mas xapakTepucTHKa MeTauioB no0ounbix noarpynin (b-rpynmn) I[lepuonnyeckoii
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA XPOMa U €ro coeAMHEHUH. OKCHIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTsl U AMXPOMATHI, UX OKHCIUTEILHBIE CBONCTBRA.
[TonryueHnue u npuMeHeHNe XpoMa.

Du3nyecKnue 1 XMMUYECKHE CBOMCTBA MapraHiia U ero coeqnHeHui. Baxxnenmme
coenunenus mapranma(ll), mapranmna(IV), mapranna(VI) u mapranma(VII). [lepmanranar kanus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.



Du3nYeCcKne 1 XMMHUYECKHE CBOMCTBA JKelle3a U €ro coeuHeHnd. OKCHIbI, TUAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(Ill). [lomyueHue u mpuUMEHEHHE Kelle3a U €ro CILUIaBOB.

Du3nyecKue 1 XMMUYECKHE CBOMCTBA MeIM U €€ coeAuHeHnil. [loryyenrne u npumMeHeHne
MeIU U €€ COCTUHEHUM.

[{uuk: nmonyuenue, Gu3NYECKUEe U XUMUYECKHE CBOMCTBA. AM(OTEpHbIE CBOMCTBA OKCUIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

DKCIepUMEHTaIbHbIE METO/Ibl U3yUEHHS BEILIECTB U UX MPEBPAILICHUIN: H3yUeHHE
00pa3110B HEMETAJLIOB, TOpeHue cepsl, pocdopa, xene3a, Maruus B KUCIOpPOJie, U3yueHUE
KOJUIEKIMU «MeTaljibl U CIIaBbl», B3aUMOJACHCTBUE IEIIOYHBIX U IIEIOYHO3EMEIbHBIX
METaJIOB C BOJIOM (BO3MOKHO UCIOJIb30BAHUE BUJIEOMATEPHUATIOB), B3AUMOJICUCTBHUE IIMHKA U
JKeJie3a C paCTBOpPaMU KUCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTaHUYECKUE AHUOHBI,
KAaTHOH BOJOPOJa U KATUOHBI METAJNIOB, B3aUMO/ICUCTBUE THIPOKCUIOB AIIFOMUHUSA U LIUHKA C
pPacTBOpPAMH KUCJIOT U LIEN0YEH, pelIEeHNEe SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMaM «I ajoreHb»,
«Cepa u e€ coenuHeHHs», «A30T U Pocdop u ux coeqUHEHU», «MeTauIbl TIIaBHBIX TOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Pousb xumun B o6ecrieyeHuN YCTOWYMBOTO pa3BUTHA YesioBeuecTBa. [loHsTHE 0 HAYUHBIX
METO/1aX MO3HAHMS U METO0JIOTMH HAYYHOTO UccienoBanus. HaydHbie mpuHIUTIBI
OpraHu3aIMi XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CLIOCOOBI MOTYYEHHUS BAXKHEUIIINX
BelIecTB (Ha MpUMepe MPOU3BOICTBA aMMHUaKa, CEPHOUM KUCIOTHI, MeTaHoua). [I[poMbliieHHbIe
CIocoObI OTyYEHUSI METAJUIOB U CIUIaBOB. XMMHYECKOE 3arps3HEHHE OKPYKAIOIIeH cpeibl U
ero nocieacTsus. Posib Xumun B 00€CIICYCHUH SHEPTETHIECKON 0€30IMaCHOCTH.

XuMus 1 310pOBbE YesnoBeka. JIekapcTBeHHble cpeacTna. [IpaBuna ucnonb30BaHus
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS UM OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B obecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepusie cpeactsa. berroBas xumus. [IpaBusa 6e3omacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTepuabl, KpackKH, CTEKJIO, KepaMuka. Marepuasl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérsl: Macchl BemecTBa Uiy 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YUaCTBYIOLIUX B pEaKlMU BEIIECTB, Macchl (00bEMA, KOJTMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIH OJHO U3 BEIIECTB JAaHO B BHJIE PacTBOpA C
onpeaesEHHON MacCOBOM 10JI€M PAaCTBOPEHHOTO BELIECTBA, MACCOBOU JIOJM U MOJISIPHOM
KOHIIEHTpAIlUH BEUIECTBA B PACTBOPE, J0JIU BBIXOJAa MPOAYKTA PEAKIIMU OT TEOPETUUECKHU
BO3MOYKHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanu3amus MeXMpeaMETHBIX CBA3EH MPpH U3y4eHUH 00IIel U HEOPraHWYeCKOW XUMHHU B
11 xmacce ocyliecTBiseTcs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTeCTBEHHO-HAYUYHBIX OHSITHH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHs,
3aKOH, aHAJIN3, CUHTE3, KJIaccu(uKaIus, IepuoInIHOCTh, HAOIIOACHHE, U3MEPEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH,
W30TOIBI, PAAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHICCKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, UCANIbHBIN ra3, GU3NUeCKre BETMYUHBI, SIMHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kieTka, opraHusM, SKocucTeMa, ouocdepa, MeTadoJIM3M, Makpo- U
MHUKPOAJIEMEHTBI, OCJIKH, )KUPHI, YTIIEBO/IbI, HYKIICMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi IPOMBIIIICHHOCTh, METAJUTYPTHsl, CTPOUTEIbLHBIC MaTEPHUAIbI,
CEIBCKOX035HCTBEHHOE ITPOU3BOICTBO, IMUILIEBAs IPOMBIIIIEHHOCTH, (hapMarleBTHYECKast
MIPOMBIIIIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX MTPENapaToB, IPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[TNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHUHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpenMeTa « XUMHUs» Ha YPOBHE CPETHEro 001Iero oopa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTaBIIAIOLINE: OCOZHAHUE 00YUYaIOIIMMUCS POCCUNCKOM IpaX1IaHCKOH
UJIEHTUYHOCTHU; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHHIO;
HaJIMYME MOTUBAIMH K 00yYEHHIO; TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOLINXCS
PYKOBOACTBOBATHLCA NPUHATBIMUA B 06L[I€CTB€ IIpaBHJIaMi 1 HOPMAaMH MMOBCACHUA; HAJIUYHNC
IPaBOCO3HAHUS, 9KOJIOTUYECKOMN KyJIbTYphl; CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH JKU3HEHHBIE
IUIaHBI.

JIMIHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPeaMeTa « XUMHUS» OTPAXKAIOT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHOM U MPAKTUYECKOH eI TeTbHOCTH 00yUJarOIIUXCsl B IIPOIIECCe pealn3aun
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUS» OTpakaroT c(hOPMUPOBAHHOCTD
OTIBITA TIO3HABATEILHOM U MPAKTUYECKOH JeSITeTPHOCTH 00YyUJaroIUXCsl B IIPOIECcCe pean3annun
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI 00YUaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH, yBaXKEeHHs K
3aKOHY U TPaBOIIOPSIKY;

MNpeaACTaBJICHUA O COUAJIBHBIX HOpMAax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENbHOCTU IPU CO3JaHUU y4eOHBIX POEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHThI JPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

ONEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTE€YECTBEHHOM
XHAMUH,

YBa)KEHUs K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MTPAKTUYECKOTO MPUIIOKEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JIAHHBIE HAYKH €CTh Pe3yJbTaT JJINTEeNIbHBIX HAOMI0CHUH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yqéHBIX " MPAKTUKOB,;

HHTEPECCA U MO3HABATCIIBHBIX MOTHUBOB B MMOJIYUYCHUH U TOCIICAYIOIIEM aHAJIIN3EC
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OICHUBATH CUTYyalllH, CBA3AHHBIC C XUMUYCCKUMU SABJICHUAMU, U
NPUHUMATh OCO3HAHHbIE PEIICHHsI, ODUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OIICHUBATH cBOE MOBEACHUE U MMOCTYIIKHU CBOUX TOBapI/II]_[eﬁ C HOSHHHI;'I
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJ'IGJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPHI 310POBb:

NOHUMAaHHMS EHHOCTEN 3/I0pOBOro U 6€30MacHOro oopasza Ku3HU, HEOOXOAUMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSHLIeCKOMy N IICUXUYCCKOMY 310POBBIO;



cOOJTI0ICeHHSI TIPAaBIIT 0€301TaCHOT0 0OpaIeHHUs C BEIIECTBAMHU B OBITY, TTOBCETHEBHON
JKU3HH, B TPYIOBOM J€SATEIBHOCTH;

MOHMMAHHUS IEHHOCTH MPABIJI WHAUBUIYATLHOTO ¥ KOJUICKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 3JOPOBbIO M )KU3HU JIFOICH;

OCO3HAHUS MOCJICICTBUIN W HETIPUATHSI BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aTKOT OIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKON ACATEIHHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTaHOBKU Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKUX 3aa4 COLUATIbHOMN
HAMpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IKOJIbI);

HWHTEpeca K MPaKTUYECKOMY M3YYCHHIO TPO(ECCUIl pa3IMIHOIO POJIa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS ITPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBHUIYAILHON TPAEKTOPUU 00pa30BaHMUs,
Oynyiieil mpodeccuu U peaau3alnuy COOCTBEHHBIX KU3HEHHBIX [IJIAHOB € YY4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€TIeCO00Pa3HOr0 OTHOIICHUS K MPUPO/I€ KaK UCTOYHHUKY CYIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS IJ100aTBbHOTO XapaKTepa AKOJIOTHYECKUX TTPOOIIEM, BIMSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUA HEOOXOAMMOCTH MCTOIB30BAHMS JOCTHKEHUN XUMUU JJI PEIICHUS] BOIIPOCOB
paIrMoOHAIBHOTO MPUPOIO0IIOIH30BAHNS,

AKTUBHOTO HEMPUATHUS ACUCTBUN, IPUHOCSIIUX BPE] OKPYKaIOIIeH MPUPOTHON cpere,
YMEHUS MTPOTHO3UPOBATH HEOIArOMPHUSATHBIE YKOJIOTUUECKHE MTOCTIEACTBUS MTPEATPUHUMACMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIU4Ms Pa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJIOTUYECKON KYJIbTYpBbI, OIbITa
JIEATETbHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COIMATILHOM MPAKTHUKE, CTIOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUS CTIEU(PUKA XUMUHU KaK HAyKH, OCO3HAHUS €€ poyik B (POPMUPOBAHUHU
paIMOHATBHOTO HAYYHOTO MBIILIEHUS, CO3JaHUH IIEIOCTHOTO MPE/CTaBIeHUs 00 OKPYKAIOIIeM
MUpE KaK O €JUHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0CO00H 3HAYUMOCTH XUMHH JIJIS COBPEMEHHOW IUBUIIN3AIIAN: B €€
TYMaHHUCTUYECKOW HANIPABIEHHOCTH U BAKHOU POJIM B CO3IaHUU HOBOM 0a3bl MaTepHUATbLHOM
KYJIBTYPBI, B PEIICHUH TJI00ATBHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
HEPTEeTUYECKOMN, TTUIIEBOM M YKOJIOTHYECKOW 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI,
00ecTeueHnH YCIOBHM YCIIEITHOTO TPYAa M KOJIOTHYECKH KOM(DOPTHOM KU3HH KaXJAO0TO YIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHUMAaHUsI CYIIHOCTH METO/IOB MTO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIB30BaTh MOTyYaeMble 3HAHUS IS



aHaM3a U 0OBSICHEHHUS SIBJICHUH OKPYXKAIOIIETO MUPA U TIPOUCXOSIINX B HEM H3MECHEHUH,
YMEHHsI JIe1aTh 000CHOBaHHbBIE 3aKIIFOUEHUSI HA OCHOBE HAayUHBIX (DaKTOB U MMEIOIINXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIb30BaTh XUMUYCCKHE 3HAHUS JUIsl PEIICHHS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO 1 caMO0OPa30BaHUIO, K
AKTUBHOMY TOJTyYCHHIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHH C )KU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSM TPYZAa B PA3IMYHbIX cepax npodeccnoHaIbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHpie pe3yabTaThl OCBOECHUS IPOTPaMMBI 10 XMMUU HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe I (POPMHUPOBAHKS MUPOBO33PEHHS 00YUAIOIIMXCS MEXKIUCIUTUITMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIEHAYYHbIE TOHSATHUS, OTPAKAIOIIUE [IETOCTHOCTh HAYYHON KapTUHBI MUPA
nu CHGIII/I(l)I/IKy MCTOHOB ITO3HAHUS, UCIIOJIb3YCMbIX B €CCTCCTBCHHBIX HaAYKaX (MaTepm{, BCIICCTBO,
DHEPT U, SIBICHUE, IPOIIECC, CUCTeMa, HAYYHbIH (DaKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpcaJIbHbIe yueOHbIE AelicTBUA (IT03HABATENIbHbIE, KOMMYHUKATHUBHBIE,
perynasTHBHBIE), oOecrednBaromue GopMupoBanue HyHKIIMOHATEHOW TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4arouXcs;

CIOCOOHOCTH 00YYaIOUINXCS UCIOJIB30BAaTh OCBOSHHBIE MEXKIUCHIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKHNE 3HAaHUS U YHUBEpCalIbHbIe yUeOHbIe ICHCTBUS B TIO3HABATEILHON U
COLIMAIbHON ITPAKTHKE.

MertamnpeameTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YICOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

OTIPEIETISATh e JACSITEIIbHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUHU UX JTOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

MCIIOJIB30BAaTh MTPU OCBOCHUH 3HAHUUM MPUEMBI JJOTUYECKOTO MBIILIEHHUS: BBIIEISATh
XapaKkTepHbIe MPU3HAKU MOHATUH U YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

yCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIC, IeyKTUBHBIE, IO aHAJIOTUN),
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHA B paCCMAaTPUBACMBIX SBJICHUAX, (i)OpMy.]'IHpOBaTI)
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSThH B MTPOLIECCE TTO3HAHUS UCIIONIb3YEMbIE B XUMHUH CUMBOJIHYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BBIBATH MOJIETbHBIC MIPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) DJIEMEHTA,



XUMHUecKas popMysia, ypaBHEHHE XMMHUYECKON PEAKLUU — IPU PELIEHUN Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUUYECKUX 33/1a4, IPUMEHATh HA3BaHHBIE MOJIEIbHBIE IIPEICTABICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLIUN;

(dbopMynHpOBaTh LETH U 337a4d UCCIIEOBAHUS, UCIIOIb30BATh OCTABICHHBIC U
CaMOCTOSITENILHO C(OPMYITHUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIA/ICTh HABBIKAMH CAMOCTOSITEIBHOIO INIAHUPOBAHUS U IPOBEICHUS YUEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHUS HA0JII01aTh 33 XOA0M IIPOLECCA, CAMOCTOSTEIILHO
NPOTHO3UPOBATH €0 pe3yabTar, GOPMYIUPOBATH 0OOOIIEHNS U BEIBOBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIATh 00OOCHOBAHHBIM OTUET O MPOJETIaHHON
pabore;

IPUOOPETATh OMBIT YUEHUYECKOU UCCIIEI0BATENILCKON U IPOEKTHON JESTEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIBHOMY ITOMCKY METO/I0B PELLICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALUU (HAyYHO-TIOMYJIspHas
JUTEpaTypa XUMHUUECKOT0 COJIepKaHUs, CIIpaBOYHbIE T0co0usl, pecypcsl HTepHeTa),
aHAJTM3UPOBATHh NH(OPMAIIMIO PA3INYHBIX BUIOB U (DOPM IpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(bopMynHpoBaTh 3aPOCHl U IPUMEHSATH Pa3InYHbIe METObI IIPU MIOUCKE U 0TOOpE
uHpopMaLnu, He0OXOAMMOM U1 BBITOJIHEHHsI yU€OHbIX 3aay ONpeeIEHHOIO THIIa;

nproOpeTaTh ONBIT HCIIOIB30BaHMS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIIbHYIO (POpMY Ipe/CTaBIeHNs HHPOPMALIUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPH PaboTe C XUMUIECKOM
uH(pOopMalei: IPUMEHATh MEXIpeAMETHbIE ((PU3HUECKHe U MaTeMaTUYEeCKUe) 3HaKu 1
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

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

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ IMaJIoTa W/WiN JUCKYCCHUH,
BBICKA3bIBATh UieH, POPMYIHUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEN PE3YIbTATOB IO3HABATEIBHOU IEATENBHOCTH, TOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOJHEHUH XUMUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKON PabOThI MO MCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIIECTB,
peanu3anuu yueOHOTro MpoeKTa, U GOpMYyITUPOBATEH BBIBOJIBI [0 pE3yJIbTaTaM MPOBEAEHHBIX
WCCJICIOBAaHMM MyTEM COTTIACOBAHUS MO3UIIUHN B X0/1€ 00CYXK/IeHUS U 0OMEHAa MHCHHSIMH.



PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBISATH CBOIO TIO3HABATENILHYIO JESTEILHOCTD,
orpezersist e€ LeNu U 3a7a4i, KOHTPOJIMPOBATh U IO Mepe HEOOXOANMOCTH KOPPEKTUPOBATH
npeaIaraeMblii aITOPUTM JICHCTBUI MTPH BHIIIOJTHEHUH y4eOHBIX M HCCIIEIOBATENBCKHX 3a/1ad,
BBIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YYETOM MOTyYEHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTH HA OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKU.

INPEJIMETHBIE PE3YJIBTATDBI

[TpeameTHbIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBI 110 XUMHH Ha YTIIyOJIEHHOM YpOBHE Ha
YPOBHE CpeHero o0miero 00pa3oBaHus BKIIOYAIOT CIICHU(PHUECKUE UTS yUeOHOTO MpeIMeTa
«XUMUS» HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIM 110 OCBOESHUIO, UHTEPIPETAllMU U
peoOpa30BaHUI0 3HAHUM, BU/IbI JEATEILHOCTH 10 MOJYYEHUIO HOBOTI'O 3HAHUSI U IPUMEHEHUIO
3HaHWUN B Pa3IMUHBIX YYEOHBIX CUTYALIUAX, a TAK)KE B PEaIbHBIX )KU3HEHHBIX CUTYaLUsX,
CBS3aHHBIX C XMMHEN. B mporpaMMe 1o XuMum npeMETHbIE Pe3yJbTaThl IPEACTABICHBI 110
roJlaM U3y4eHusl.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPTaHUYECKOM XUMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIIEUCHUN YCTOMYNBOTO Pa3BUTHUS YEJIOBEUECTBA B
petieHur mpo0IeM IKOJIOTHYECKOM, SJHEPTeTHUYECKON U MUIIEBON O€30MTaCHOCTH, B Pa3BUTUHU
MEUIIMHBI, CO3/IaHUH HOBBIX MaT€pUaiOB, HOBBIX HICTOYHUKOB YHEPTUH, B 00ECIICUCHU N
paIoHaIBHOTO TPUPOIOTIONIB30BaHUS, B JOPMUPOBAHUU MUPOBO33PEHUS U O0IIEH KYIbTYpHI
YeN0BeKa, a TAK)KE IKOJIIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHUE CUCTEMOW XUMUYECKNX 3HAHUM, KOTOPAsi BKIIFOYAET: OCHOBOIIOJIAraoIINe
HOHATHS — XUMHUYECKHI 3JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAss 000I09Ka aTomMa, s-, p-, d-
aTOMHBIE OpOUTAIHN, OCHOBHOE U BO30OYKIAEHHOE COCTOSIHUS aToMa, THOpUIU3allvsl aTOMHBIX
opOuTanei, HOH, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPUIIATEIHOCTh, CTETICHh OKUCIICHHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKENET,
GbyHKIIMOHAIBHAS TPYIITA, PAAUKANI, CTPYKTypHBIE (PopMyIIbl (pa3BEPHYTHIE, COKpPAIIEHHBIE,
CKEJIETHBIE), U30MEPHUsI CTPYKTYPHAsI U MIPOCTPAHCTBEHHAs (TeOMeTprUUecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUH P/, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO- H a30TCOAEPKAIINE
OPraHUYE€CKHE COCTMHEHNUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOPUH, 3aKOHBI (meproanyeckuii 3akoH Jl. . MenaeneeBa, Teopusi CTpOCHUS
opraHnyeckux Beuects A. M. byTiiepoBa, 3aKOH COXpaHEHHS] MacChl BEILIECTB, 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMUUECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMUW, MUPOBO33PEHUECKHE 3HAHMUS, JISKAIINE B OCHOBE MOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUW; IPEACTABIECHUS O MEXaHU3MaX
XAMHYECKHUX PEAKLUH, TEPMOJUHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX UX



MPOTEKaHHUs, O B3aMMHOM BIIUSTHUU aTOMOB U I'PYII aTOMOB B MOJIEKYJaX (MHAYKTUBHBIN U
me3oMepHbIi 3¢ dexTrl, opuentanTsl | u Il pona); hakromoruvyeckue cBeeHUs O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acHOM UCIOIb30BAHNH BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U IIPAaKTUYECKOH JIeATENbHOCTH YeIOBeKa, OOLUIMX HAyYHBIX IPUHLIUIIAX XUMHUYECKOTO
MIPOU3BOJICTBA (Ha MPUMeEpE MPOU3BOACTBA METAaHOJIA, IePepadOTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIC MPU3HAKHU MMOHATHIA, YCTaHABINBATD
UX B3aHMOCBSI3b, HCIIOJIH30BATH COOTBETCTBYIOLIME MOHATHUS IPU OMHCAHUHU COCTaBa, CTPOSHHUS U
CBOMCTB OpPraHUYECKHUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHU:

UCIIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY IS COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKIIUI U PACKPBIBATH UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS IIEKTPOHHOTO
OaslaHca 3TUX peakluid, peakInii HIOHHOTO 0OMEeHa IMyTEM COCTaBJICHHSI UX TIOJTHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

M3TOTABIMBATH MOJIEIH MOJIEKYJI OPraHUYECKUX BELIECTB JIJIS HILTIOCTPALIUU UX
XUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABINBAThH MPUHAIICKHOCTh H3YYEHHBIX OPTaHHYECKIX
BEIIIECTB 110 UX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY KJIACCY/TPYIIe COSAMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucreMatnieckoir HomeHnkiarype (IUPAC) u npuBouTh TpUBHATbHBIE HA3BAHUS
JUTSL OTACTBHBIX MPEJCTaBUTENEH OpraHndecKuX BEeIECTB (ITUIICH, alleTUIIECH, TOIYOII,
TIIMIEPUH, STHIEHTIINKOIb, (PeHOI, (HOpMabIETH/, alleTalbIeT U], allETOH, MypaBbUHAS
KHCJIO0Ta, YKCYCHAsl KUCJI0Ta, CTEapUHOBAsi, OJIEMHOBAsSI, AJIbMUTUHOBAsA KUCJIOTHI, [VIULIKH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIIATh BU XUMUYECKON CBSA3H B OPraHUYECKUX
COCIMHEHUsX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTH TIOJ0KEHUSI TEOPUU CTPOCHUSI OPTaHMYECKIX
BemecTB A. M. BytnepoBa Ju1st 00bsICHEHNSI 3aBUCIMOCTH CBOMCTB BEILIECTB OT X COCTaBa U
CTpOEHUS;

c(OpMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3NUECKHUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTEINCH Pa3IMIHBIX KJIACCOB OPTaHNYECKUX BEIIECTB!
QJIKAHOB, LIUKJIOAJKAHOB, aJIKEHOB, aJIKaJJMEHOB, AJIKHHOB, apOMAaTHYECKUX YTJIEBOAOPOIOB,
CIHPTOB, aJIbJETHI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3(DUPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YTI€BOA0B (MOHO-, TU- U MOJIMCAXapUIOB),
WITIOCTPUPOBATH TEHETHUECKYIO CBS3h MEXKY HUIMHU YPaBHEHUSIMH COOTBETCTBYIOIINX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMHPOBAHHOCTb YMEHUS MOATBEPKIATh HA KOHKPETHBIX IpUMepax XapakTep
3aBHCHUMOCTH PEaKLMOHHON CIIOCOOHOCTH OPraHU4YeCKUX COETMHEHUI OT KPaTHOCTH U TUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHHSI aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOUHUKH YTIEBOJOPOIHOTO ChIPbs
(He(Th, MPUPOHBIN Ta3, YToJb), CIIOCOOBI €ro NepepadoTKU U MPAKTHUECKOE TPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CHCTEMOI 3HAHUI O €CTECTBEHHO-HAYYHBIX METO/IaxX
MO3HaHUs — HAOJII0IEHUH, U3MEPEHUH, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;



Cc(OPMHUPOBAHHOCTb YMEHHMSI IPUMEHATh OCHOBHBIE OIEPALIMH MBICITUTEIBHOM
NeSITeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE, 0000IIEHHE, CHCTEMAaTHU3alNIO, BBISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTb YMEHUI1: BBIABIATH B3aUMOCBS3b XUMHUUECKUX 3HAHUH C MOHATHIMU U
IPEJCTaBICHUAMH IPYTUX €CTECTBEHHO-HAYUYHBIX ITPEIMETOB /J1s 00JIe€ OCO3HAaHHOIO
NOHMMAHHU CYIIHOCTH MaTEPUAIBbHOIO €AUHCTBA MUPA, UCII0JIb30BAaTh CUCTEMHBIE 3HAHMSI 110
OpPraHUYeCcKON XUMHHU JJIs1 OOBSICHEHHS U TIPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTb YMEHUI: IPOBOAUTH PACUETHI IO XUMUYECKUM (HOpPMYIIaM U
YPaBHEHHUSIM XMMUYECKHX PEaKIMi ¢ UCIIOJIb30BaHHEM (PU3NYECKUX BETUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
pPacy€Thl 110 HAX0XKIEHUIO XUMHUECKON (hOpMYIIbl BEIIECTBA 10 U3BECTHBIM MACCOBBIM J10JIIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUI: IPOrHO3UPOBATH, AaHAIU3UPOBATH U OLIEHUBATh C TO3ULIUI
HKOJIOTHYECKOM O€30MaCHOCTH MOCIIEICTBUS OBITOBON M MIPOM3BOACTBEHHOM JIEATEIILHOCTH
4eJI0BEKa, CBSI3aHHOM C NepepadOTKO BEeLECTB, UCIOIb30BaTh MOTYYEHHbIC 3HAHUS JUIs
HPUHATHS TPAMOTHBIX PEIIeHUH Po0JieM B CUTYaLUAX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSITENIBLHO IJIAHUPOBATh U IPOBOJUTH XUMUUECKHI
AKCIEPUMEHT (TIOJyYEHHE U U3YYEHHUE CBOMCTB OPraHNYEeCKUX BEILECTB, KAUECTBEHHBIE PEaKIUU
YIJII€BOJOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOAEPKALINX OPraHUYECKUX BEIIECTB,
pelIeHHe IKCIIEPUMEHTANIBHBIX 337124 110 paclo3HaBaHUIO OPraHUYECKHUX BEILECTB) C
coOIroIeHNEM TpaBuJl 6€30MacHOr0 OOpallleHus C BEIIECTBAMU U JJaOOpaTOPHBIM
o0opynoBanueMm, (HOpMyITUPOBATh LEJIb UCCIEIOBAHMS, TIPEACTABISATh B PA3IUYHON (hopme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHHIA:

coOiroaaTh MpaBuiia SKOJIOTMUECKHU 11e1eco000pa3HOro MOBEACHUS B ObITY M TPYJOBOM
JESITEIbBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBbBS, OKPY’KaIoIel MPUPOIHON Cpenibl U
JIOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOT'O JIEHCTBUS Ha KUBBIE OPTaHU3MBbI OIIPENETIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

AHAIM3UPOBATH 11€1€CO00Pa3ZHOCTh MPUMEHEHUS! OPTaHUYECKUX BELLECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTb YMEHUI: OCYIECTBIIATH IieJIeHANPaBIEHHBIN TOMCK XUMHUECKON
nH(pOpMalLMU B Pa3IMYHBIX UCTOYHMKAX (Hay4yHasi U yueOHO-Hay4dHas JIUTeparypa, CpeicTBa
MaccoBoi uHpopManuu, MHTepHET U Apyrue), KpUTUYECKU aHATM3UPOBATh XUMHUYECKYIO
uH(pOpMalnIo, TepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHOM yuyeOHOM
3aJa4eil.

11 KJIACC
HpCI[MCTHBIe PE3yJIbTaThl OCBOCHUA KypCa «061_]_[8.}1 U HCOPraHUYCCKasA XUMUI»
OTpPAXKAIOT:



c(OPMHPOBAHHOCTb NPEACTABICHUIN: O MATEPHAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SBJICHUM IPUPOJBI, O MECTE U 3HAYEHUU XUMUU B CUCTEME €CTECTBEHHBIX
HayK U €€ poJId B 00ECTIEYCHUH YCTOWYMBOTO PAa3BUTHS, B PEILICHUH MTPOOIEM IKOJIOTUUECKOH,
SHEpPreTU4ecKoi U MUILEeBOH Oe30M1aCHOCTH, B Pa3BUTUU MEJULIMHBI, CO31aHMH HOBBIX
MaTepHaoB, HOBBIX UCTOYHUKOB SHEPIUH, B 00ECIIEUCHUH PALMOHAIBHOIO
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKKe
IKOJIOTNYECKU 0OOCHOBAHHOI'O OTHOILEHUS K CBOEMY 3/I0POBBIO M IIPUPOIHON CPEIE;

BJIAJICHAE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYACT: OCHOBOIIOJIAralolIye
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, 3JIEKTPOHHAs 000JI04Ka aToMa, S-
, p-, d-aToMHBIE OpOUTATH, OCHOBHOE M BO30OYKAEHHOE COCTOSHHS aTOMA, THOPHIM3AIHs
aTOMHBIX OpOuTaJiel, HOH, MOJIEKYJIA, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTETIEHD
OKHCIICHUSI, XUMUYECKasl CBsI3b (KOBAJEHTHAs!, HOHHAs, METAJJIMUECKasi, BOJAOPOIHAs),
KPUCTAJIIIMYECKAs PEIIETKA, XMMUUYECKasl PEAKLHs, paCTBOP, dJIEKTPOIUTHI, HEIJICKTPOIMTHI,
ANEKTPOJIUTHYECKAS TUCCOLUALNS, CTEIIEHb JUCCOLMAlMH, BOJOPOIHBIN [I0KA3aTelb,
OKHCITUTEIh, BOCCTAHOBHUTEIb, TETJIOBOH 3(h(heKT XUMUIECKOH PeaKInu, CKOPOCTh XUMHUECKON
pEaKIMU, XUMHUUECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPUS JIEKTPOIUTUUECKOM
Jucconuanuy, nepuonudeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHHS] SJHEPTUU IIPU XUMHUYECKUX PEaKIMIX, 3aKOH MIOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOINX Macc), 3aKOHOMEPHOCTH, CUMBOJMYECKHH SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KALME B OCHOBE IIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMHUUYECKHX SIBJICHUI; COBPEMEHHBIE NIPEACTABIECHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX; IIPEACTABICHUS O MEXaHU3MaxX
XUMUYECKHUX PEaKLUUi, TEPMOJINHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX UX
IIPOTEKaHUsA, O XMMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(aKTOJIOrMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, NOJYyYEeHUH U 0€301aCHOM HCIOIb30BAHUI
BaXHEHMIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUIL: BBIABIATH XapaKTepHbIE IPU3HAKU MOHATHH, YCTaHABIMBATh
UX B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOLIUE TIOHATHUSA IIPU ONMCAHUHA HEOPTAHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHUS UCTIOIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHHUS
(dopMyI1 BelecTB M YpaBHEHUI XMMHUYECKUX PEAKLUH, CHCTEMAaTHYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BAJIEHTHOCTD U CTENEHb OKUCICHUSI XUMUYECKUX
AIIEMEHTOB B CO€AMHEHUSX, BUJ XUMHUUECKOHN CBSI3U (KOBaJIEHTHAs, HOHHAs, METAJUIMUECKas,
BOJIOPOJIHAS ), THIT KPUCTAITTMYECKOH PeIIETKH KOHKPETHOT'O BELIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUJA
XUMHUYECKOHN CBSI3M U THMA KPUCTAITNYECKON PEeIETKH, OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpPMHPOBAHHOCTh YMEHUH: KJIAaCCH(PUIIMPOBATh: HEOPraHWYECKHE BEIIECTBA 110 UX
COCTaBY, XUMUYECKUE PEAKLIUU IO Pa3IMYHBIM NIPU3HAKaM (YHCIIy U COCTAaBY pEearnupyromux
BEIIECTB, TEINIOBOMY 3G ()EKTY peaklK, N3MEHEHHUIO CTENIEHEeH OKHUCIEHHS SJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO KaTaJau3aTopa U Ipyrue); cCaMOCTOSATENbHO BEIOMpATh OCHOBAHMS U
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;



c(OpMUPOBAHHOCTh YMEHHS PaCKpPhIBaTh CMBICI Meprouueckoro 3akona 1. U.
MeHnzeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYIO, OOBSICHUTENFHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh FNEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKHX AJIEMEHTOB MEPBOro—4eTBEPTOro neproaoB Ilepunonnueckoii cucremsr J[. 1.
MenieneeBa, UCIOJIb3YsI OHITHS «IHEPTETUUECKUE YPOBHUY, «IHEPTETUUYECKHUE 1O yPOBHU,
«s-, p-, d-aToMHbIE OpOUTAITHY, KOCHOBHOE U BO30YKIEHHOE SHEPIeTUICCKUE COCTOSHUS
aToMay; OOBICHATH 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX
coeMHEeHUH 1o epuoaam u rpynmam [lepuoandeckoii cuctemsol . 1. MenaeneeBa, BajleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(hOpPMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMHUECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHUE T'€HETUUECKON CBSI3U
MEXy HEOPTraHUYECKUMU BEUIECTBAMHU C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii;

c(hOopMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxuii MoCPeICTBOM COCTABJICHUS HIEKTPOHHOIO OallaHca 3TUX PeaKIUii; peaKuii HOHHOTO
oOMeHa MyTéM COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMN; PeaKIIHii
TUAPOIIN3a; PEAKIN KOMIUIEKCOOOpa30oBaHus (Ha IpUMeEpPe THIPOKCOKOMIUIEKCOB IIUHKA U
ATIOMUHHS);

c(hOpMUPOBAHHOCTh YMEHUS O0OBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakumii ¢ yd€TOM UX IHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep U3BMEHEHHS] CKOPOCTH
XUMHUYECKON PEaKIMH B 3aBUCHMOCTH OT PA3IMYHBIX (JaKTOPOB, a TAKIKE XapaKTEP CMEIICHHS
XUMHUYECKOTO PAaBHOBECHUSI TOJI BIUSHUEM BHEIIHHUX Bo3aecTBuil (mpuuuui Jle larense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUUECKHUE PEAKIUH, JIS)KAIUE B OCHOBE
MPOMBINIJICHHOTO MOJTy4EHUsI CEPHOI KUCIIOTHI, aMMHaKa, 001IMe HayYHbIe TPUHIIUIIBI
XUMHUYECKHUX MTPOU3BOICTB; 1IEIECO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUUECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CHCTEMOI 3HAHUI 0 METOAaX HAyYHOTO MO3HAHUS SBJICHUIA
MPUPOJIBI — HAOIIOIEHUE, U3MEPEHUE, MOACTTUPOBAHNE, SKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN ), ICTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3TH 3HAHUS TIPU
HKCIIEPUMEHTAILHOM UCCJICIOBAHUH BEIIECTB U JIJIs1 OOBSICHEHUS XUMHUECKUX SIBJICHHM,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HM;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C TOHITHSIMH U
MIPEICTABICHUSIMU APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JTsi 00J1€€ OCO3ZHAHHOTO
MOHUMAaHUS MaTepUAIBLHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C UCTIOIB30BAHUEM MOHATUH «MacCoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIUS»; MAaCChl BEIIECTBA MM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WIN 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKITUU
BEIIIECTB; TEIIOBOTO 3 (PeKTa peakiuu; 3HaYCHHs BOJOPOTHOTO MTOKA3aTeNsi pACTBOPOB KUCIIOT
U 1IeJI0Yel ¢ U3BECTHOM CTETEHBIO IMCCOIMAIINT; MacChl (00bEMa, KOTMUECTBA BEIIECTBA)
MIPOJIYKTa PEaKlUU, €CJIU OJJHO U3 UCXOJIHBIX BEIIECTB JIAHO B BUJIE PACTBOPA C ONPEAeIEHHOM
MaccOBOH J0J1eH pacTBOPEHHOTO BEIIECTBA WJIU IAHO B U30BITKE (MMEET MPUMECH ); JTOTTU
BBIXO0/Ia TIPOJIYKTA PEAKIINH; O0BEMHBIX OTHOIIICHUN Ta30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENIFHO IJIAHUPOBATH M MMPOBOIUTH XUMUYECKHI
AKCIIEPUMEHT (TIPOBEACHHUE PEaKIuil HOHHOTO OOMEHa, TIOJITBEPKICHIE KaUeCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEICTICHNE CPEIbl PACTBOPOB BEIIECTB C MTOMOIIBIO HHANKATOPOB,



W3yYEHHUE BIUSHUS Pa3InYHbIX (AKTOPOB Ha CKOPOCTh XMMHUECKON peaKIiy, peleHue
AKCIIEPUMEHTATBHBIX 33124 10 TeMaM «MeTaibl»y 1 «HemeTamis») ¢ COOMI0AeHIEM TTPaBUIT
0e3011acHOTr0 OOpaIlIeHus C BEIIECTBAMH U JIAOOPATOPHBIM 000pyA0BaHUEM, (HOPMYITHUPOBATH
1eJIb UCCIeIOBaHUS, IPEACTABIATH B PA3IMYHON (hopMe pe3yabTaThl IKCIIEPUMEHTA,
AQHAJIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTb;

c(OpPMUPOBAHHOCTh YMEHUI: COOJIFOIaTh IPABHIIA TIOJIB30BAHUS XUMUYECKOW MOCY0N U
1ab0paTOPHEIM 000PYyI0BAaHUEM, OOpAIIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU
IO BBIMIOJIHEHUIO J1a00PaTOPHBIX XUMUUYECKUX OIBITOB, 3KOJOTHYECKH 11€7IECO00pa3HOTO
MOBE/ICHUSA B OBITY U TPYJOBOM AESITEILHOCTHU B IEJIAX COXPAHEHHUS CBOETO 370POBbs,
OKpYKaroIle MPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHSL, OCO3HABATH
OMacHOCTh TOKCUYECKOTO JIEUCTBUS HA )KUBbIE OPTAHU3MBbI ONPEICIEHHBIX HEOPTaHUYECKUX
BEIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYILIECTBIIATH LieJIeHAPaBICHHBIA MOUCK XUMUYECKOU
uH(pOpMaIKK B pa3MYHBIX UCTOUYHUKAX (Hay4Hasi U ydeOHO-Hay4YHas JINTepaTypa, CPeIcTBa
MaccoBoi nHpopManuu, IHTepHET U qpyrue), KpUTUYECKH aHAITM3HPOBATh XUMUYECKYIO
uH(popMalrio, epepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBHH C TOCTABICHHONW yueOHOU
3aJ1auen.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpaMMblI Bcero OgITPOJILHbIe p 6aKanec1me o0pa3oBaTe/IbHbIE
pPadoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0OCHOBbI OPraHMYeCcKO XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
bytineposa
HWroro 1o pasueny 8
Paznes 2. YraeBogopoasl
21 [IpenensHbIE YTIIEBOIOPOIBI — ATKAHBI, 5
' IUKJI0AIKAHbBI
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 14 1
' QJIKaIUEeHBbI, AJTKHUHbI
2.3 ApomMaTtudeckue yrieBoaoposl (apeHsbl) 8
24 IIpupo/HbIe HCTOUHUKH YTICBOIOPOIOB K HX | 4
' nepepaboTka
2.5 [aJI0reHIPOU3BOIHBIE YIIIEBOAOPOIOB 4 1
Hroro o paznery 35
Pa3nen 3. Kuciopoacoaep:kanue oprannyeckue coeinHeHust
3.1 Criuprel. Penod 11 1
KapOoHUIIbHBIE COETMHEHUS: ATbICTUABI 1
3.2 keToHbl. KapboHoBbIe KHCITOTEI. CII0KHBIC 21 1
s¢upsl. XKupsl
3.3 Vri1eBoIbI 9 1
Hroro no pasgeny 41

Paznea 4. A3oTcoaeprkaiye OpraHudecKue coe{uHeHust




4.1 AMHHBL. AMHHOKUCIOTEL. benku 12
Wroro no pazneny 12
Pa3pnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHHUSA

51 BricokoMOIEKyJIIpHBIE COSTMHEHUSI 6
Wroro no pazueny 6
OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecKHe 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH U
1.1 [lepuoauueckasi cucteMa XUuMUYECKUX 9
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHUYCCKUE PEaAKIIHH 19 1 3
Htoro no pazneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 Hemeramiel 31
2.2 Meramnst 23 1
Hroro no pazneny 54
Pa3znea 3. Xumus u :KU3HL
31 MeTtoabl I03HaHUS B XUMUH. XUMHS U 9
' KU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 102 4 8







HOYPOYHOE INIVIAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipeamer 1 3HaUEHUE OPraHUYECKON XUMHH,
MpeJICTaBICHHE O MHOT000pa3uu
OPraHNYECKUX COCTUHEHUMN

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoa
(0CHOBHOE M BO30YXIEHHOE COCTOSIHHUS).
BasieHTHBIE BO3MOKHOCTH aToMa yriiepo/ia

XUMHYECKas CBA3E B OpPraHu4eCKux
coeuHEeHUsX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3EH

Teopus cTpoeHUsI OpraHMYECKUX COETUHEHHM
A. M. byrneposa

Bunel nsomepun: cTpykTypHas,
IPOCTPaHCTBEHHAs!. DIEKTPOHHbIE 3P (PEKTHI B
MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

[IpencraBienue o knaccuukanuu u
cucremaruyeckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHAHU

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEME

AJKaHbI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKJIATypa 1 U30MepHs,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI




10

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

11

Haxoxnenue ankanoB B npupoze. CriocoObt
TIOJTYYCHUS ¥ IPUMECHEHHE AIKAaHOB

12

[{uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa 1 U30Mepusi, 0COOCHHOCTH
CTPOCHUS M1 XUMHUYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHUS ¥ IPUMEHEHHE

13

Pemrenne pacu€THBIX 3a/1a4 Ha ONIPEACIICHHUE
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIECTBA [10 MAaCCOBBLIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB.
CucremMaruzaius 1 0000IIeHe 3HAHUH 110
TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [IUC-TPAHC-U30MEpHS aAJTKEHOB

15

®u3nyecKkue 1 XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl nostydeHus U NpUMEHEHUE aJIKeHOB

17

[IpakTuueckas pabora Ne 1 o teme
"Tlony4yeHue 3TUICHA U U3YYEHHUE €ro
CBOMCTB"

18

Pemenne pacuéTHbIX 3a7a4 Ha OIpeieIeHHe
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BEIIeCTBA

19

AJNKanueHsl: CONpsHKEHHbIE, U30JIMPOBAHHBIE,
KyMyJnupoBaHHble. OcOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTUEHOB

21

CrniocoOblI MosTy4eHus U IpUMeHEHue
AJIKaINEHOB




AJKUHBI: TOMOJIOTHYECKHIA Psijl, 001as
dbopMyina, HOMEHKIIATypa, SJIEKTPOHHOE U

22
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I,
¢du3nyeckue CBONCTBA

23 XVMHYECKUE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiiy Ha TPOMHYIO CBS3b

25 Crioco0bI mosTydeHus 1 IpUMEHEHHE alIKUHOB

26 Pentenue 3amau: pacyé€Tsl 10 ypaBHEHUIO
XAMHYECKOU PEaKun

97 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TEME
ApEHBI: TOMOJIOTUYECKUH psiJ, 00mIast

28 dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OeH30I1a U ToJIyou1a, MX (PU3NYECKUe CBOMCTBA

29 XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIIeHus
XHUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 NPUCOETUHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeH3o1a

31 Oco0eHHOCTH XUMUYECKHUX CBOIMCTB CTHpOJIA
Pemenne pacu€THBIX 33724 HA OTIpe/IeIeHNE

32 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEIIECTBA

33 CriocoObI nostyueHust 1 IpUMEHEHNE apeHOB

34 ['eneTnueckas cBsi3b MEXAY pa3IMUHBIMU
KJIaccaM¥ YTIIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSIM XHMUYECKHX

35 peakuuit. Cuctemarusanus u 06001IeHNe
3HAHUU 110 TEME

36 [Tpupoansrtii ra3. [lomyTHbie HEPTIHBIE Ta3BI




37

KameHnHbI#1 yroiib v IpOIyKThI €70
nepepadoTKH

38

Hed1b 1 criocoOsl e€ nmepepaboTKHy.
[IpumeHeHne mpoayKToB nepepadboTku HehTH

39

I'eneTnueckas cBA3b MCXKAY pa3IndHbIMU
KJlacCaMM YyIJI€BOJOpPOJ0B

40

FaJ’IOFeHOHpOI/ISBOI[HBIC YrJI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUEC,; PCAKIINU 3aMCIICHH A
rajorcHa

41

JlelicTBue 1IeI04€i HA TAJIOTEHITPOU3BOIHBIE.
BzaumoaenicTBre JUrajoreHajIKaHoB C
MardveM U [MUHKOM

42

Cucremaruzanusa U 00001eHNE 3HAHUHN 110
pazneny "Yraesogopoas”

43

KonTponbHas padbora no teme
"VYraesonopoast"

44

[TpenenbHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTMUYECKUH psizl, oOmiast popmya,
CTPOEHUE MOJIEKYJI, H30MEpHsl, HOMEHKJIATypa,
Kkiaccudukanus, puznyeckue CBOWCTBA

45

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

46

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

47

[TpocTeie a¢upbl: HOMEHKIIATypa U U30MEpHs,
O0COOCHHOCTH (PU3NYECKUX U XUMHUECKUX
CBOWCTB

48

MHOroaroMHble CHUPTHI: ITUICHTIUKOIb 1
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

49

CriocoObI nostyueHus 1 IpUMEHEHNE
MHOTOAaTOMHBIX CIHPTOB




@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBoiicTBa (heHoa

52 CriocoOslI MosTydeHus 1 IpuMeHeHue GpeHomna
[TpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme "CrupThl
1 (heHoIbI"

54 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
TeMe
AnbAeruibl U KETOHBI: JIEKTPOHHOE CTPOCHUE

55 KapOOHWIIBHOMN TPYIIITEI; TOMOJIOTHYECKHE
psabl, obmmas Gopmyna, U30MEpHs U
HOMCHKJIATypa

56 Anbaeruipl ¥ KeTOHBI: (U3NYECKUE CBOWCTBA;
peaKIuy TPUCOCTHHCHUS

57 Peakiiu okuciaeHHs 1 KaYECTBEHHBIE PEaKIIHH
QJTBJICTHJIOB U KETOHOB

58 CriocoObI nostyueHust ajabIerHI0B U KETOHOB

59 OIHOOCHOBHEIE MPECIbHBIC KAPOOHOBBIC
KHUCIIOTBI, 0COOEHHOCTH CTPOCHHS UX MOJIEKYII

60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (hU3HUECKHe CBOMCTBA

61 XHWMHUYECKUE CBOMCTBA MIPENEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0GeHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB: HETPEACTbHBIX U

63 apOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTeny BBICIIMX KAPOOHOBBIX KHCIOT

64 [TonsTHE O MPON3BOAHBIX KAPOOHOBBIX KUCIOT




65

CriocoObI mostyueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCJIOT

66

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oOmas ¢hopmysa, H30MepHUsl © HOMEHKJIaTypa

67

du3nYecKue U XUMUIECKHE CBOMCTBA 3(pupoB

68

Penienne pacu€THbIX 3a7a4: 10 yPaBHEHHUIO
XUMUYECKON PEAKLIUU, HA ONPEICICHUE
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA

69

[TpakTuueckast pabota Ne 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Kap6onoBsie kucnotbl. CioxHbie dQupbr"

70

XKupsr: crpoeHue, GU3NIECCKUE U XUMHYCCKHEC
CBOMCTBA (THIPOJIN3)

71

Oco0eHHOCTH CBOWCTB JKUPOB, COIEPKAIINX
OCTAaTKH HECIPCACIbHBIX JXUPHBIX KHUCJIOT.
Kupsl B mpupone

72

Mputa Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT,
nx Moroee neiicteue. [Torsarue o
cuHTeTHuecKux Moromux cpencreax (CMC)

73

['enernueckas cBs3b yIia€BOJOPOAOB U
KHCIJIOPOJCOAEPKAIINX OPraHUYECKHX
BEIIECTB

74

Pacu€tpl 0 ypaBHEHUSIM XUMHUYECKHUX
peaKIuit

75

CucreMmarusanus 1 0000IeHNe 3HAHUHN 110
TEME

76

OO0m1as XxapakTepUCTUKa YTJIEBOJIOB U
KJIaccu(UKaIus yrieBoJoB (MOHO-, IU- U
MTOJICaXapHU/IbI)

77

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC




78

[IpuMeHeHue roKo3bl, €€ 3HaUYeHuE B
KU3HEJESATEIIBHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJIbT03a U JIAKTO3a.
Haxoxnenue B npupoze U IpuMEHEHue
JUcaxapuioB

80

[Tonmucaxapuasl: CTpOEHUE MAaKPOMOJIEKYI,
du3nUecKrue 1 XUMHUYECKHE CBOMCTBA,
NpUMEHCHHE

81

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue PAaCUYCTHBIX 3a1a4 Ha OIIPCACIICHHUC
A0JIM BbIXO4A IMPOAYKTA pCaKIiuu OT
TCOPECTUYCCKH BO3MOKHOI'O

83

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazjaeny

84

KonTponbHas pabota mo Teme
"Kucnopoacoaepxariie opraHu4ecKkue
coequuenusa”

85

AMUHBIL: KTaccuUKaIys, CTPOCHUE MOJIEKY,
obmas popmyina, u3oMepus, HOMEHKIIATypa U
dbuznyecKkue cBoiicTBa

86

XYMHYECKHE CBOMCTBA AN (PaTHUECKUX
aMUHOB

87

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

CriocoObI nostyueHus 1 NpUMeHEeHHe
annpaTHIECKUX aMUHOB

89

AMMHOKHUCIOTHI: HOMEHKJIATypa U U30MEpHus,
busndeckue croiicta. OTaeIbHBIC
MIPEJACTABUTENN 0-AMUHOKHUCIIOT

90

XuUMHJecKre CBOMCTBAa aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB




91

Benku kak mpUpOTHBIC TTOTUMEPHI; CTPYKTYPHI
0O€eJIKOB

92

XUMHUYECKHE CBOUCTBA OEIIKOB

93

A30TcoaepIKaIIne TeTePOIUKINIECKHIE
coennHeHus. HykiieMHOBBIE KUCIIOTHI: COCTaB,
CTPOCHHE U OMOJIOTHYECKast POJIb

94

[IpakTuueckas padora Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A3oTcoaeprKalie OpraHu4ecKue
coenuHeHus"

95

[IpakTuueckast padora Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"Pacnio3sHaBanue OpraHUYecKuX CoOeAMHEHUN"

96

KonTtponsHast pabora no Teme
"A3oTcoaeprKalye OpraHu4ecKue
coeqnueHusa”

97

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJICKYJIAPHBIX COG)II/IHCHI/Iﬁ 1 METOBI
HUX CUHTC3a —II0JIMMCPpU3alusd 1
IOJIMKOHACHCAITUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
MJIacTHKa

99

DJ1acToOMepBI: HaTYPAJIBbHBIA CUHTETUYECKHE
Kay4yyku. Pe3una

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHtretTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYEHUS

101

[TpakTrueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 33134 TI0 TEME
"Pacmo3HaBaHue miacTMacc U BOJIOKOH"

102

O060011eHNE U CUCTEeMAaTU3AIS U3YYEHHOTO
Marepuaiia no TemMe "BbICOKOMOJIEKYIIpHbIE




‘ coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




11 KITIACC

KosnuyecTBo yacoB DJIEKTPOHHbBIE
Ne ara ugposbie
/o Tema ypoka Beero Konrtpoubnbie IIpakTuyeckue fl[3y'{emm gﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecypebi
1 Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM 1
aneMeHT. M30Tomnsl
2 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIC YUCJIA
3 Knaccudukanus XuMU4ecKkux IeMeHTOB (s-, P- 1
, d-, f-anemenThI)
4 Pacrnipenienenue 31€KTpOHOB 110 aTOMHBIM 1
opOuTaIsIM
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSTHUU
6 DNEeKTPOHHbIE KOH(UTYpaAIIMU HOHOB. 1
ONEeKTPOOTPULIATEIIEHOCTD
Ilepunonnueckuii 3akoH u Ilepuonnueckas
7 cucTemMa xumMuueckux snnemenTos /1. 1. 1
Meneneesa, CBA3b C COBPEMEHHOU TEOPUEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
IIPOCTBIX U CJIOKHBIX BEIIECTB IO IPyNIaM U
nepuoaam
9 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1
TEME
Buner xumnueckoul cBsa3u. MexaHu3MEl
10 00pa30BaHUs KOBAJICHTHOW CBs3U. BogopoaHas 1

CBSI3b. MEXKMOJIEKYIISIPHBIEC B3aUMOJICUCTBHUS




11

BasieHTHOCTD U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12

HpeI[CTaBJIeHI/ISI O KOMIIJICKCHBIX COCAMHCHUAX !
COCTaB U HOMCHKJIaTypa

13

BemectBa MoJIeKyISpHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusl. THUITBI KPUCTAIUNIMYECKHUX PEIICTOK U
CBOMCTBA BEILIECTB

14

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax

15

HcruaHbIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

Crioco0bl BBIpKEHHSI KOHIIEHTPAIUU
pacTBOpoB

17

Perntenne 3a1a4 ¢ MCIOIB30BAHHUEM HMOHATHIH
""MaccoBast J10J1s1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

Knaccugukaius 1 HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

19

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/IC 3HAHUMH 110
TEMEC

20

KonTtponbHas padora o Temam "Ctpoenue
aroMa. [lepuoanueckuii 3aKOH 1
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BerecTBa. MHorooOpasue BeriecTs"

21

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYEeCKON U OPTaHUYECKON XMUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPAIICHHS SHEPTUU IPU
XUMUYECKHUX PEaKLUsAX




TennoBbie 3¢ (HEeKTh XUMUYECKUX PEaKIUii.

22 TepMoxumuueckue ypaBHEHUS

23 BLIqI/ICJIUeHI/Iﬂ M0 YPaBHEHUSAM XUMHYECKHUX
peaKIyii ¥ TEePMOXHUMUYECKHM YPaBHEHUSIM
CKOpOCTh XUMUUYECKOHN peakiinu, e

24 3aBUCHMOCTH OT PA3IMYHBIX (PaKTOPOB.
Karanus u katanuszatopbl

25 ['omoreHHbIE U TeTEPOTeHHBIE PEAKITIH
[IpakTrueckas padora Ne 1 mo teme "BnusHaue

26 pas3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON peakiuu"”

97 OO6patumMbie 1 HEOOpATUMBIE PEAKIIHU.
XUMHUYECKOE paBHOBECHE
[IpakTrueckast padora Ne 2 o teme "BnusHue

28 pa3INnYHbIX (PAKTOPOB HA MOJIOKEHUE
XUMHYECKOT0 paBHOBecus"

29 OnexTponuTHyeckas aucconuanus. CuibHble U
ciabble 251eKTpOoIuThl. CTeNeHb AUCCOUAIINH
Honnoe npousseaenue Boabl. Cpea BOAHBIX

30 pactBOopoB. Boopoanslii nokaszarens (pH)
pacTtBopa

31 I'moponus coneit. Peakuuu, nporekaromuye B
pacTBOpax 3JIEKTPOIUTOB
[TpakTrueckast padota Ne 3 o teme

32 "XUMHYECKHE PeaKIIMU B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH.
Baxneiilme OKMCINTENN U BOCCTAHOBUTENH

34 MeToa 31eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB BELIECTB




36

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

37

Pemenne 3ala4 Pa3JIMYHbIX THUIIOB

38

Cucremaruzanusa 1 00001IeHE 3HAHUHN 110
Teme "XuMHUUYeCKre peakiun"

39

KoHTposbHast pabota mo teme "XuMU4YecKre
peakiuu"

40

[Tonoxenue Hemeramios B [lepuognueckoit
CHUCTEME XUMUYECKuX dieMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS X
atomoB. Pu3nYECKHe CBONCTBA HEMETAIIIOB

41

AJoTponusi HEeMETaIoB (Ha IPUMEpE
KHCIIOpOJ1a, cephl, (hocdopa u yriaeposaa)

42

Bonopon: nonmyuenue, Gpusndeckue u
XUMHUYECKHE CBOWCTBA. [ MIIpuIbI

43

lanorensl: HaXOXACHUE B IPUPOJE, CIIOCOOBI
MONy4eHus, PU3NYECKUE U XUMUYECKHE
CBOWCTBA

44

l'anorenoBonoponasl. Baxunermme
KHCIJIOPOJICOAEPKAIINE COETUHEHUSI TaJJOTEHOB

45

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
MOJIy4eHUs TalloreHoB. [I[puMeHeHne rajJoreHoB
1 UX COEeTMHEHUH

46

[IpakTuueckas padora Ne 4. Perenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"T"anmorens!”

47

Kucnopoa: nabopaTopHblie U IPOMBIIIICHHBIE
CHocoObl OTyYeHUs!, PUINYECKUE U
xuMuueckue cporictBa. O30H. [Ilpumenenue
KHCJIOPOJIa M O30HA

48

OKCHUIbI U IEPOKCHIBI

49

Pemrenne 3a1a4 pas3sjIMYHbIX TUIIOB




50

Cepa: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI
NoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA

51

CepoBoaopon, cyiabhuisl

52

Kucnopoacoaepxaiiiue COeJUHEHUS CEPBI.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTBI

53

[IpakTuueckas padora Ne 5. Pemenue

SKCHEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u eé

coenuueHus"

54

A30T: HAXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTyYeHUs, PUINICCKUE U XUMUICCKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

55

Kucnopoacoaepkaiiye CoeAMHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

56

[TpuMmeHeHne a30Ta U €ro COEAUHEHU.
A30THBIE y100peHus

57

Docdop: HaxoxKIeHHE B IPUPOAE, CIOCOOBI
MOJIy4YCHHA, (1)I/I3I/I‘I€CKI/IC U XUMHNYECKHUEC
cBoiictBa. @ochupl u pochun

58

Oxkcunsl pocdopa, pochopcoaepxarine
kucaoTbl. Comu pocOopHON KUCTOTHI

59

[Tpumenenue pocdopa u ero coeMHEHUH.
®dochopHbIe yToOpeHust

60

[TpakTuueckast paborta Ne 6. Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe "A30T U
dbocdop 1 ux coenuHeHUs"

61

VYriepoa: Hax0XKI€HUE B IPUPOJE,
aJIOTPOIHbIE MOAUUKALNKY; (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

62

Oxkcua yrinepona(Il), oxcun yrinepona(IV),
YTOJbHasl KUCJIOTA U €€ COIU




63

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

KpeMmuuii: Haxox1eHHEe B IPUPOJIE, CIIOCOOBI

64 noTydeHus1, GU3NIECKHUE U XUMHUIECKUE
CBOMCTBA

65 Oxkcua kpemuusi(IV), kpemHueBast KUCIIOTA,
CUJIMKATBI

66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.
Creki10, €ro nmoyiyueHue, BUIbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
teme "Hemeransr"

69 KonTpoapHas padora o teme "Hemeramisr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboTHI,
KOPPEKILHsI OIIHOO0K
ITonoxenue Meramios B [Iepuogunyeckoit

71 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[TpruMeHeHne MeTaIoB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust Meranios

74 Pemenue 3an1ay pa3nu4HbIX TUIIOB
DIIEKTPOXUMUYECKUHN Pl HAPSKEHUM

75 MeTauioB. O0IMe CrIocoOb! MOTy4YeHUs
METAJIJIOB
O61mas xapakTepucTika MeTauioB [A-rpynmnsl
[leproauueckoii CUCTEMBI XUMUUYECKUX

76 anemMeHToB. HaTpuii u kanuii: moiaydeHue,

¢u3nueckre 1 XUMUYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEHIECTB U UX
COEeIUHEHUN




77

OO61uas xapakrepucTuka MetamuioB [IA-rpynmsl
[leproauyueckoil CUCTEMbl XUMHYECKUX
JIEMEHTOB. Maruuii ¥ KaJIbLIWii: MOJy4YEHHUE,
(bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN

78

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79

AJTIOMUHUI: IMOJIy4YCHHC, q)HSI/I‘leCKI/Ie n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA
AITIOMUHMS, TUIPOKCOKOMILIEKCHI aTFOMUHHUS,
UX IPUMCHCHHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

[TpakTuueckast pabota Ne 7. Pemenue
AKCTIEPUMEHTANIbHBIX 33/1a4 110 Teme "MeTasuibl
IJIaBHBIX noarpymnm"

83

OO0m1as XxapakTepucTUKa METAIOB TTOOOYHBIX
noarpynn (b-rpymnm) Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB

84

dusnyeckrue U XMMHUYECKHE CBOMCTBA XpomMa u
€ro COGJII/IHGHI/Iﬁ, X IPUMCHCHUC

85

Baxwuelimme coenMHEHNs] MapraHia.
Ilepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

PU3nYECKUEe U XUMUYECKHE CBOMCTBA JKEJI€3a U
ero coequHenuil. [lonydyenue u npuMeHeHue
CIUIaBOB XKeJle3a

87

duznueckre 1 XUMAYECKHE CBOMCTBA MEIU U
€€ COCIMHEHUH, UX IPUMEHECHHE

88

dusnyeckue U XUMUYECKHUE CBOMCTBA LIUHKA U
€ro COeIMHEHU, UX TPUMEHEHUE.
I'mapoKCOKOMIIEKCHI IMHKA




[IpakTuueckas padora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "MeTtaibl 1
11000YHBIX oArpynn"

90 Pemenue 3aay pa3nuMaHbIX TUIIOB 1

O060011eHNEe ¥ CUCTEeMATU3AIMS U3YYEHHOTO 1

91 n n
Martcpualia 1o T€Me MeTtannbl

92 KoHTtposnbHas pabora o teme "Mertamibt" 1

AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI, 1

93
KOPPEKIIHSI OIIHOOK

Posib xuMuu B obecrieueHuH yCcTOMYUBOro
94 pa3BuTus yenoseuecTsa. [IoHATHE O HAYYHBIX 1
METOAX UCCIEAOBAHUS BELIECTB

Hayunbie npuHIIUITBEI OpraHu3aluu
95 XUMHUYECKOT0 Mpou3BoACTBa. IIpoMblieHHbIE 1
CIOCOOBI TOJTYYECHHS BAXKHEHTIITNX BEIIECTB

96 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN CPEBI 1
U €T0 MOCJICACTBUS

97 XuUMUs U 310pOBbE YeIOBeKa. JIeKapCTBEHHBIE 1
CpeacTBa

98 Xumug vy, Poias XuMun B o0ecrieueHnu 1
MUAIIEBON 0€30IaCHOCTH

99 Kocmernueckue n mapdroMepHbie cpeacTBa. 1
brIToBas xumus
XuMHs B CTPOUTENLCTBE. BaskHeiiune

100 CTPOWTENBHBIE U KOHCTPYKITHOHHBIE 1
MaTepHuabl

101 XuMUS B CEIBCKOM X0351icTBE. OpraHnvyeckue 1
U MUHEpaIbHbIC YIOOPEHHSI

102 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102
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