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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMMa 1o XMMUU Ha YPOBHE CpeHero o0iiero oOpa3oBanus pazpaboTraHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUH K pe3ylibTaTaM 0CBOEHUS (perepaibHOM 00pa3oBaTeIbHOM MPOrpaMMbl
cpennero  obmero oOpaszoBanus (DPOII  COO), mnpencraBieHHblx B DenepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHOM yupexaenuu . crangapre COO, ¢ yuérom Konuenuuu
npenojaBaHus ydyeOHOro mnpeamera «Xumus» B o0pa3oBaHMM opraHuzanuii Poccuiickoit
denepanyn, pean3yrOImuX 00pa3oBaTebHbIC IPOrPAMMBbI, 1 OCHOBHBIX TPUHIUIIOB «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit denepanuu Ha niepuoa no 2025 roma» (Pacmopsbkenue
OCHOBHBIX NpUHLUIIOB P® ot 29.05.2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIIyOJEHHOTO HW3YyUEHHsI 3aHUMAET peEIIaloliee MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpaszoBanus ywammxcss 10-11 kmacco. M3yuenue mpenmera,
peanu3yeMoro B ycioBHAX Au(p(HepeHIUpOBAaHHOTO, MPOGUIBHOTO OOyUeHUs, HAIPABICHO Ha
oOecrnieueHre 00I11e00pa3oBaTENbHON M OOLIEKYJIbTYPHOM MOATOTOBKU BBITYCKHUKOB IIKOJ,
HEOOXOIUMBIX ISl aIallTallud UX K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKXKe
JUISL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHM3alusax MnpodeccnoHalibHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBJISIETCS] OJTHON M3 IPUOPUTETHBIX TUCLHUILIUH. .

B mporpamMe mo XuMHM HazHau€HHME IpeaMeTa «XHMHS» IOJIyYaeT IOAPOOHYIO
UHTEPIIPETALIMI0 B  COOTBETCTBUM € OCHOBHBIMU mnojioxeHussmu PIroC COO o
B3aUMOOOYCIIOBJICHHOCTH LEJICH, COAEp)KaHMs, pe3y/lIbTaToB OOydeHHs M TpeOOBaHUH K
BBIITYCKHUKAM TIOJTOTOBKH BBITYCKHUKOB. CBUIETENBCTBA TOTO, YTO CIEIYIONIUE MPOTPaMMbI
BBITIOJHSIOT XUMHYECKHE (YHKIIHU:

UH()OPMAIIMOHHO-METOIMYECKAst, MPEJOCTAaBICHHE KOTOPOH  OOecreunBacT  IMOJydeHUEe
NPECTaBICHUS O TIPEAMETE, COJCPKaHNH, OOIIeH cTpaTeru 00y4YeHHs, BOCIUTAHUS U O0yICHHUS
00ydJaronMxcs B paMKax IpeaMeTa, H3y4aeMoro B paMKax JTaHHOTO MpOQuIIs;
OpraHU3alMOHHO-TIAHUPYIOIIAs], HpeAIoIararonas oIpeJieTIeHuE: OpraHM3aLUH
CTPYKTYPHUPOBAHUS U MOCIIEOBATEIBHOTO U3yYeHHs UCXOHOTO MaTepualla, KOJIMYEeCTBEHHbBIX U
KauCCTBCHHBIX €r0 XapaKTCPHUCTHUK; MOAXOAbI K q)OpMHpOBaHI/IIO CO}IGp)KﬁTCJ'IBHOfI OCHOBBI
KOHTPOJISI M OLIEHKH O0Opa30BaTeNIbHBIX JOCTHXKEHUH OOydaroIuxcs B paMKax HWTOTOBOH
aTTecTanuy B GopMe EAHMHOTO rOCyIapCTBEHHOTO IK3aMEeHa M0 XHUMHUHU.

[Tporpamma jyist yriryGI€HHOTO U3YYCHHST XUMUU:

yCTaHaBJIMBaeT MHBAPHAHTHOE MPEIMETHOE COIep KaHue, 00s3aTeIbHOE ISl U3YYEHUS B paMKax
OTAENBbHOTO Tpoduiisa, obecreynBaeT CTaOWIBHOCTh U CTPYKTYPHUPOBAHHE €ro MO KiaccaMm,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

JTaeT MPUMEPHOE pachpe/eNieHNe TeKYIIero BPeMEeHH, PEKOMEHIYEeMOTO /ISl U3ydeHHs TIepBOM
TEMBI;

npeiaraeT NpUMEPHYIO TTOCIIEA0BATEIFHOCTh U3yYeHHS YIeOHOTro MaTepHrala ¢ y4€TOM JIOTHKU
MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

JlaeT MeTOMUYECKYI0 WHTEpIPETAINIo IeJield W 3aJad W3yYeHHUs IpeaMera Ha YriyOIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpeIHEero oOIiero odpa3oBaHMA,
COJZIepKaTENbHBIX XapaKTEPHCTUK OCHOBHBIX PE3yJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON
pOTrpaMMbl CpeiHero o0Iero oopa3oBaHusl (JMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a
Takke€ C y4€TOM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHBIX JEHCTBUI. oOydaromierocs IO
OCBOCHHMIO COJIEPKaHMsI ITPEIMETA.



ITo Bcem Ha3BaHHBIM MO3ULIMSM B IPOTpaMMe IO XUMHUHU IIPEYyCMOTPEHA TPEEMCTBEHHOCTh
¢ oOyyeHWeM XHWMHH Ha YpPOBHE HAYaJbHOTO O0OIIEro o0pa3oBaHUsA. 32 3aBUCUMOCTHIO
YCTaHOBJICHHOW MPOrpaMMbI 1O XUMHUH 00s3aTelbHONW (MHBAPHAHTHOM) COCTABIISIOIICH
CoJlep’KaHusl Kypca mpeamera «XHUMHS» OCTaeTcsl BO3MOXXHOCTh BBIOOpa €ro BapHAaTUBHOMN
COCTABJISIIOLIEH, KOTOpasi I0JKHA ONPEEISIThCSA B COOTBETCTBUU C HAINIPABIEHUEM KOHKPETHOIO
npodust o0ydeHus.

B coorBerctBUM ¢ KoHuenTyalibHbiMU TookeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeHET0 00I1Iero 00pa3oBaHus XUMUS Ha YPOBHE YIiyOIEHHOTO U3YUYEHUS HampaBieHa
Ha MOJIy4eHHE TPEEMCTBEHHOCTH € TIOCIIEAYIOLINM 3TalloM XUMHUYECKOTr0 00pa3oBaHUs B PaMKax
U3YYEHHUS ECTECTBEHHO-HAYYHBIX M AUCHMILUTMHAPHBIX AMCUUIUIMH B By3aX. W OpraHU3alMIX
cpenHero mpoecCHOHATBLHOTO 00pa3oBaHus. B 3TOW CBsI3W W3ydeHHE MpenMeTa «XHUMHS
OPUEHTUPOBAHO UCKITIOYUTENHLHO HA pACIIUPEHHE U YIITyOJIeHIEe TEOPETUUECKON U TPAKTHUECKON
HOJATOTOBKM OOYYaromMXCsi, BEIOPABIINX ONpEAETICHHbIH Mpoduiab 0O0ydeHus, B TOM YHUCIe C
MEPCIIEKTUBHOMN MOCIIEIOBATEIbHOCTHIO MOTYyYEHHUSI XMMHUUECKOTO 00pa30BaHuUs B OPraHU3aLUAX
npodeCCHOHATBFHOTO 00pa30BaHuUs. COOTBETCTBHE C ATHM, B YCloBHsIX TpeboBanuit ®I'OC COO
K MIPUBEACHHBIM pe3yJbTaTaM OCBOCHHS (perepalbHOi 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
obmiero oOpa3oBaHusi MO TpeaMeTy «XHUMHS» OPHUEHTUPOBAHO TAaKKe Ha pEHICHHE 3amad
BOCIIUTAHUS M Pa3BUTHS OOy4YaIOIIUXCS, HA JTalax B HUX OOLICHMHTEIUICKTYaIbHBIX YMEHUH,
YMEHUH, palMoHATU3alMi Y4eOHOTO Tpyda W OOIIEM3BECTHBIX CIIOCOOOB NEATENHHOCTH. ,
BBISIBJICH MEXIMCLIUIITMHAPHBIN, HAAMPEAMETHBIN XapakTep.

CocTaBnsiomuMu TpeaMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOTO H3y4YeHUS SBISIOTCS
yrayOnéHHble Kypehl — «Opranndeckas xumus» u «OO0mas u HeopraHuveckas xumus». [lpu
MOJIX0/IE PACCMaTPHUBAIOTCS OTOOP M OPTaHU3aLMsI CTPYKTYPHOTO COAECpkKaHUS, KypC B Iporpamme
o xuMuu 3a ocHOBY BKIItoueH @I'OC COO B HACTOSIMIHUX PA3IAYUSIX 0230BOTO M yIITyOJIEHHOTO
YpOBHEN H3yUeHUs MOJIOKEHHUs ITpeIMeTa.

OcHoBy coaepxxkanusi KypcoB «Opranuueckas xumusi» U «OOmas M HeopraHU4ecKas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
W3YYEHUI0 TIpenMeTa. DTa CcHCTeMa 3HaHUM TpeOyeT 0053aTebHOTO TEOPETHYECKOTO
JIOTIOJTHEHMS, TO3BOJISIOIIETO OCO3HAHHO OCBOUTH OOJbLIMA 00BEM  (aKTOJIOTHUECKOTO
MaTtepuaia. Tak, Ha yriayOJI€HHOM YypOBHE HUMEETCSI BO3MOXKHOCTb H3YyUEHHUs IIpPEIMETa,
00€CIeYeHHOT0 3HAaYUTENbHOTO YBETUYEHUSI 00bEMa 3HAHUM 00 3JEMEHTapHBIX JJIEMEHTaxX U
CBOICTBaxX MX CBSI3€M HA OCHOBAHMM PACIIUPEHUS U YIIyOJEeHHs MPEACTaBICHUI O CTPOCHUU
BEIIECTB, XUMUYECKUX CBA3EH M 3aKOHOMEPHOCTEM NMPOTEKaHMs MOTOKA, paCCMATPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKOW KMHETHUKU U TEPMOJAMHAMUKHU. V3yueHne nepuoguieckoro 3akoHa u
[lepuognueckoii ~ CHCTEMBI ~ OCHOBHBIX  JJEMEHTOB  OCHOBAaHO Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEJCTaBICHUSIX O CTPOEHUH aroma. XMMHYEecKas CBS3b C TOYKaMU
OTIpeieNIeHUs] COCTOSIHUS U3MEHEHUH Npu ee 00pa30BaHMU U Pa3pyLICHUH, a TaKKe ¢ TOYKaMHU
onpezieNieHusl COCTOSIHUSL ee oOpas3oBaHMs. M3yueHne Tuma marepualia BBINOIHSIET METOJIbI,
IIPEJICTABICHHBIE B UIEKTPOXMMHUUYECKUX IPOLECCaX M JJIEKTPOJIM3€ PaCIUIaBOB M PacTBOPOB
BellecTB. B kypce opraHuueckoil XMMHMU TMPU PACCMOTPEHUU TPATUIMOHHBIX CIOCOOHOCTEN
COeMHEHUs1 0co00e BHUMAaHME YJENSETCS BOIPOCaM 3JIEKTPOHHBIX 3(P(EKTOB, O B3aMMHOM
BJIMSTHUM aTOMOB Ha MOJIEKYJIbl 1 MEXaHU3MBI.

Oco0oe 3HaueHHe MMEET TO, YTO Ha COAEpPNKAHUM KypCOB XUMHUHU YIIyOJIEHHOIO YPOBHSA
U3y4eHHs Ui KJIaCcCOB OIpeNeieHHOro mnpoduis (raaBHBIM 00pa3oM IO HMX CTPYKType U
XapakTepy [OMOJIHEHHMs K OOIIe cucTeMe TMpEeAMETHBIX 3HAHWI) OKa3bIBAIOT BIIHSHHE
COOTBETCTBYIOLIME NpenMeThl. Tak, Hanpumep, B COAEPKaHUHU MPEAMETOB JUIS 3aHATUH XUMHUKO-
¢uznueckoro npoduist Ooyblioe 3HaU€HHE OYAYT MMETh 3JIEMEHThl yueOHOro Marepuaia Io



oOmeit xumuu. [lpy u3ydyeHnu npenMeTa B JaHHOM ClIydae akLEHT OyAeT cliesiaH Ha OOIIHOCTb
METOJIOB TO3HAHUS, OOLTHOCTH COJHEYHOM SHEPIMU M TEOPUH B XUMHM W (DU3MKE: aTOMHO-
MOJIEKYJIsIpHAs TEOpHsl (MOJIEKYIIpHast Teopus B (PU3HKE), 3aKOHBI COXPAHEHHUSI MACCHI U SHEPTHH,
3aKOHBI TEPMOJAMHAMHUKH, SJIEKTPOJIN3A, IPEACTABICHHS O CTPOSHUHU BELIECTB. U IPYTOE.

B 10 e BpeMs B colepaHUU MpeaMeTa AJs KJIACCOB XMMHUKO-OMOIOTNYECKOro Mpopuiis
OonpIMii  ynenpHBIA Bec OyAeT HMMETh OpraHuyeckas Xumus. B srom cimydae umeercs
BO3MOXHOCTb JUIs 60sIee 00CTOSITEIHOIO XUMHUUECKOTO PACCMOTPEHUS OpraHU3aliy KIETKU KakK
OMOJIOTMYECKOH CHCTEMBbI, B COCTaB KOTOpPOM BXOJAT, HAIpUMEp, TaKue€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIUAbI, OCNKH, YIIeBOJbl, HYKJIEHHOBBIE KHCIOTHI M npyrue. Ilpu stom
3HaHUA O COCTAaBE U CBOMCTBAX NPEICTABUTEIICH OCHOBHBIX KJIACCOB IIPUBEICHBI JUI U3YYCHUS
0co0eHHOCTEH MpoleccoB GOTOCUHTE3A, IbIXaHUs, TUILEBAPEHUSL.

B mnnane ¢opmMupoBaHuss OCHOB Hay4yHOTO MHPOBO33PEHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB TIO3HAHHUS U OIbITA MPAKTUUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUW U3yUYeHUe MpeaMeTa
«XUMHUSD» Ha yII1yOJIEHHOM YpOBHE, OCHOBaHHOM Ha
MEXIPEIMETHBIX CBSI3SIX C YYCOHBIMU ITPEAMETAMH, BXOSAIIMMH B COCTaB MPEIMETHBIX 00J1acTen
«EcrecTBeHHO-HayuHBIE MpeaMeThl», «Martematuka u uHbopMaTukay U «Pycckuil S3bIK U
JUTEpaTypar.

[Tpu u3ydyeHnun yueGHoro npeaMera «XuMus» Ha yriyoJE€HHOM ypOBHE, a TAaKXKe Ha ypOBHE
0a3oBoro u cpeaHero obmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), I€pBasi MEPBOCTENECHHAs
MHHOBAI[MOHHOCTh SIBJISIETCSI OCHOBOM OCHOB HAayKH XHMMHUU KakK OO0JaCTHU COBPEMEHHOI'O
€CTeCTBO3HAHMUS, MPAKTUYECKOTO 4YeloBeKa MW  OJHOTO0 W3 KOMIIOHEHTOB  MHPOBOM
KyJIbTYypbl. Pemienne 1ol 3ajjaun Ha yriayOJIeHHOM ypOBHE M3Yy4EHUS IpeaMeTa Mpearosaraer
JOCTIDKCHHME TaKuX IIe/eH, KaK:

IPEJICTaBICHHbIE CTPYKTYpbl: O MAaTEpUaJbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTH U
MIO3HABAEMOCTb IIPUPObI, 0 MECTE XMMUU B CUCTEME COBPEMEHHON HAayKU U €€ BEAYyIIUE POJIU B
o0ecrieyeHMH pa3BUTHS  4YeJOBeYEeCTBA: B  o0ecrmeyeHHH Tpo0ieM  aJbTepHATHBHOM,
HHEPreTUYECKOM 1 MPOJOBOJILCTBEHHOM 0€30MaCHOCTH, B Pa3BUTUU MEUIIMHBI, CO3JJaHUN HOBBIX
MaTepuajoB, HOBbIX MCTOYHHUKH 3HEPIHMH, B OOECIEUYEHUU Pa3yMHOIO MPUPOJOINOIb30BaHMs, B
npezenax MHPOBO33pEHMS W OOMIeH KyJIbTyphl UeNOBEKa, a TaKkKe H3KOJIOrMYecKoro
000CHOBAHHOT'O OTHOILIEHUS K €r0 3/J0POBBIO U MPUPOJHON CPELIE;

pa3sBUTHE CUCTEM 3HaHUM, 000CHOBaHME UX HA OCHOBE XMMHUYECKMX MCTOUYHHUKOB €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa: QYHIAMEHTAIbHBIX OOBSICHEHUHN, COJTHEYHOU YHEPTUU U TEOPUI XUMUH,
COBPEMEHHBIX IPEACTABICHUI O CTPOCHUSAX BELIECTB HA PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKUX M KHHETHUYECKUX IPHUHIUIMAX,
IIPOTEKaHUU OSKOHOMMYECKOTO IOTEHLMAlNa, O XUMHYECKMX paBHOBECHM, pacTBOPOB U
JUCIIEPCHBIX Pa3MBILIUIEHUH, 000CHOBABIINX HAayYHbI€ IPUHIIUIIBI XUMUYECKOTO ITPOU3BOJICTBA;
cpeAcTBa y 00y4JaroUIMXCsl OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAaHHOCTH CUCTEMHBIX 3HAHHUH 115
OOBSICHEHUS OCHOBHBIX HJEH W TpoOJieM COBPEMEHHOM XHUMHH, JUIsi OOBSCHEHHS U
IIPOrHO3UPOBAHMS, B COOTBETCTBUU C €CTECTBEHHO-HAYYHOM NPUPOJON; TPAMOTHOTO PEIIECHUS
npo0iieM, cBsi3el ¢ XMMHUEH, TPOrHO3UPOBaHMs, aHAJIW3a U OLIEHOK C TOUKH 3peHusi 0€30MacHOCTH
NOCJEICTBHM OBITOBOM M MPOM3BOACTBEHHOH JIEATEILHOCTH YeJIOBEKA, CBI3aHHON ¢ XUMHUYECKUM
IIPOU3BOJICTBOM, UCIIOJIb30BaHUEM U NEpepadOTKON BEIIECTB;

yrIIyOJieHHEe MPECTaBICHHBIX O HAYYHBIX METOaX MO3HAHUS, HEOOXOAUMBIX JJIsl IPHOOPETEHUS
YMEHHH, OpPUEHTUPOBATHCS B MUPE BELIECTB U 00BSICHEHU, 000CHOBaHNE, 000CHOBAaHUE MECTa B
IIPUPOJIE, B IPAKTUUECKOM I€ATENBHOCTH U TIOBCEAHEBHON KU3HU.



B nmmane mnepBoouepemHOW peanu3aliyd  BOCHHUTATENIBHBIX M Pa3BUBAOIMIMX (QYHKIIHHA
LEJIOCTHOCTU CHUCTEMBI CpeHero oOuiero oopa3oBaHuUs MPH M3YUYEHUU MpeAMeTa «XUMHUs» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B IMO3HABAEMOCTH NPUPOABI, KPUTHKA Mpollecca TBOPYECTBA B
00JacTi TEOpUHU U MPHUKIATHBIX MUPOBBIX HCCIEIOBAaHUIN B 00JIACTH XUMHUHU, METOJIbI BO33PEHHUS,
COOTBETCTBYIOILIAsl COBPEMEHHOMY B3Iy HA pa3BUTHE HAYKU;

pa3BUTHE MOTUBALMKM K OOYYEHHI0O M TO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIUTAaHHIO HAa OCHOBE ()OPMHUPOBAHHUS OOIICYETOBEYECKUX [ICHHOCTEH;

pa3BUTHE TI03HABATEIBHBIX MHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaromuxcs, oOecrneueHre y HHUX CO3HATEJIBHOIO OTHOWIECHHS K CamMOoOOpa30BaHUIO U
HENPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHON MpoeCcCHOHAIbHOW M OOIIECTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO M BEJCHHS 3I0pPOBOTO 00pasa
KU3HU;

yIpaBIsA€T YMEHUH M HABBIKOB PAa3yMHOTO MPUPOJOIOIB30BaHMSA, Pa3BUTHS COOCTBEHHOU
KYJIBTYpbI, IPUOOPETEHUS OMbITA OOIIECTBEHHO-TIOJIE3HOM e TEIbHOCTH.

OO11ee YHCII0 YacoB, MPEIYCMOTPEHHOE JUTS U3YYCHUST XUMHH Ha YIITyOJICHHOM YPOBHE CPETHETO
obero oopasoBanusi, coctapiseT 204 gaca: B 10 kimacce — 102 (3 yaca B Henenio), B 11 kimacce — 102 (3
gaca B HEJCITIO0).



COJAEPXAHNE OBYYEHUA
10 KUIIACC

OPI'AHUMYECKASA XUMUA

TeopeaneCRne OCHOBBI oprafmqecxoﬁ XUMMUHU.

[Ipenmer W 3HaUYeHHWE OPraHUYECKOM XUMHH, NPEJCTaBICHHE O MHOTHUX o00pazax
U3MEPEHHBIX COETUHEHUH.

DJEeKTpOHHOE  JBMKEHHE  aToMa  IPOM30LUIO:  TPOMKOE H  BO30YXAEHHOE
cocTosiHuE. BajleHTHBIE BO3MOJKHOCTH aToMa OKaXyTcs. XMMHUYECKass CBA3b B yKa3aHHBIX
coeauHeHusX. Tumpl ruOpuAM3alMM  aTOMHBIX  opOuTasiel 1o  cTopoHaM. MexaHU3MBI
00pa30BaHUsl KOBAJIEHTHOM CBs3M (OOMEHHBIM M JOHOPHO-aKLENTOPHBIHN). THUIBl mepeKphITHS
aTOMHBIX opOuTasiel, o- u m-cBA3U. OauHapHas, ABOWHas U TpoiiHas cBs3b. CiocoOHOCTU
paspbiBa cBs3eil B MoJiekynax BeuiecTB. Ilpeanoxkenue o cBOOOAHOM paaukalie, HyKIeopuie u
anexTpoduiie.

Teopust pe3yabTaTOB MMONYYCHHBIX pe3ynbTatoB A.M. ByrinepoBa u COBpeMEHHOE
MpeJICTaBICHHUE O MOJIEKyJie. 3HaUeHHe PUBEICHHBIX PE3yJIbTaTOB COeIMHEHUN. MomeKynspHbIe
u  crpykrypabie  popmynsl. CTpykTypHble (DOpPMYIBI  pa3IWYHBIX BHIOB: pa3BEéPHYTAs,
COKpaIllleHHasl, ckenerHas. 3omepusi. Bubl U30MEpUH: CTPYKTYpHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE 3(PPEKTHI B  MOJEKyJaX TMOJYyYEHHBIX PE3yJIbTAaTOB
(MHIIyKTUBHBIE U Me30MepHBbIe dY(DPEeKThI).

[IpencraBnenne o kinaccuduxanuu BemiecTs. [Ipeanoxkenne o  QyHKIMOHANBHON
rpymre. ['omonorus. 'omonorudeckue  psabl. CucteMHasi ~ HOMEHKIJIATypa — pe3yJIbTaToOB
usmepenuit (MIOITAK) u TpuBuanbHble Ha3BaHUS OTACIbHBIX MPEICTaBUTENICH.

OcoOenHoctu U KJ1acCupUKaLus YKa3aHHBIX nokazarenei. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE COCTOSIHUSL B OPraHMUECKOW XMMUU.

OKCIepUMEHTAIbLHBIC METOJbl M3YUYCHHUS BEIICCTB M MX INPEBpalICHUN: 03HAKOMIICHHUE C
06pa3uaMH MOJIYYCHHBIX BCIICCTB M MATCPHUAIIOB Ha WX OCHOBEC, OIBITHEI IO IMPEBPALICHHUIO
BCIICCTB IIPpU HArpCBaHUH (HJ'IaBJ'IeHI/IC, O6yTJ'II/IBaHI/Ie u FOpeHI/IC), CO3JaHHE MOJAEIeH MOJICKYII
HN3MCPACMBIX BCIICCTB.

Yraesogopoabl.

Anxkansl. ['oMonornueckuit  psa ankaHoB, oOmas  QgopMmynia, HOMEHKIAaTypa H
u30MepHust. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI aJIKaHOB, Sp * -ruOpuan3anus
aTOMHBIX OpOHTaJel BOKPYT, G-CBsA3b. PU3NUECKUE CBOICTBA AIIKAHOB.

XuUMHUECKHE  CBOMCTBa  ajkaHoOB:  (OpMbl  IpeoOpa3oBaHUs,  HM3OMEpHU3AlUH,
JIErUIpUpOBaHUs, HUKIN3AUHU, TUPOJIN3a, KpeKUHra, ropeHus. [IpeacraBienne MexaHU3MOB Ha

(oHe HEKOTOpOI 3aMEHBI.

Haxoxnenue B mpuposie. CriocoOb! MosydyeHus: ¥ MpUMEHEHHS aJIKaHOB.



[Muknoankanel. O6mast ¢opmyna, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CBOMCTB H
CBOMCTB MHKPOOPTaHW3MOB (IIMKJIONMPOIAH, IUKI00yTaH) © OOBIYHBIX (IMKJIOTICHTaH,
[IUKJIOT€KCaH) IUKIOATKAaHOB. BO3MOXHOCTH MOJy4EeHHUsI M IPUMEHEHUS IMKIIOATKAHOB.

Anxkensl. ['oMonoruueckuii psij alkeHoB, o0mmas GopmyIia, HOMEHKIATYpa. DJISKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKEHOB, Sp 2 -THOpuAM3alus aTOMHBIX OpOHTanen
BOKpYI, G- U T-CBsi3U. CTpyKTypHasi U reomerpuyeckas (Luc-TpaHc-) usomepus. duznueckue
CBOMCTBA aJKEHOB. XMMHUYECKUE CBOWCTBA: PEXHMMBI NPUCOCIUHEHUS, NPEBPALLCHUS B O-
[IOJIUOHUSA Ipu JBOMHOMN CBsI3H, [oJIMMepU3aluu u okucnenus. IIpasuio
MapkoBHukoBa. KauecTBeHHbIE  ABJICHMS Ha JBOWHYIO CBsA3b. CIOCOOBI MOJNyYeHUS U
IIPUMEHEHHUS AJIKEHOB.

Anxanuensl. Knaccuduxarms aJIKaJuEeHOB (comnpsbkEHHBIE,
U30JIMPOBaHHbIC, KyMyiupogantvie ). OCOOCHHOCTH  MPOSIBJICHUS W IOJIE3HBIE  CBOWCTBA
conpsiKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenus. [Tomumepusanuss  conpsKEHHBIX
JnueHoB. CriocoOb! OTY4YEHUS M IPUMEHEHMSI aJlKalueHOB.

Ankunsl. ['oMonornyeckuii  psig ankuHOB, oOmas ¢opMmyna, HOMEHKJIATypa W
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJICKYJ aIKUHOB, SP-TMOpHUIM3aIMs
aTOMHBIX opOuTaneil noBepHyTa. PU3HUECKUE CBOMCTBA AJIKMHOB. XMMHUYECKHUE CBOMCTBA!
Pexum npucoenuHeHus, AMMEpU3alUd W TpUMEpHU3aluu, okucieHus. KuciorHsle cBolicTBa
QIKWHOB, TPOSBISIOT KOHIEBYIO TpOHHYIO CBs3b. KauecTBeHHBIE pabOTBI 1O TpPOWHOU
cBsi3u. CriocoObl MOSTy4eHUs U IPUMEHEHUS AJIKUHOB.

Apomartudeckue yrieBoaopoabl (apensl). ['oMonoruueckuii paa apeHoB, obmas dpopmyina,
HOMEHKJIaTypa M  H30MepHsl. DJIIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE  MOJEKYI
Oensona. duznueckue cBOWCTBa apeHOB. XMMUYECKHUE CBOMCTBAa OEH30Jla U €ro TOMOJIOTOB:
npeBpalieHysi B OEH30/IbHBIN KOJIbLIE U YIJIEBOAOPOIHBIM pajuKall, MPOLECChl PUCOECIUHEHUS,
OKHCJIEHUs roMosioroB Oenzomna. [IpencraBienne 06 OpUEHTUPOBOYHOM JICHCTBUU 3aMECTUTENEH
B OEH30JIbHOM KOJIbLIE HA MPUMEPE ATKUIBHBIX PaJUKalIOB, KAPOOKCUIIBHBIX, TMAPOKCUIbHBIX,
aMHHO- U HHUTPOTPYII, aTOMOB ranoreHoB. OcoO0eHHOCTH cBoiicTBa ctuposna. [loaumepusanus
cTuposia. Bo3MOXXHOCTH MONTY4YeHUs U TPUMEHEHUS apOMaTHYECKUX YTIIEBOI0PO/IOB.

[Tpuponnsiii ra3. [lonyrasie HedTsHble ra3pl. Hed1h u ee perucrpanus. KameHHbil yroiab
U TOpoaAyKThl ero nepepaboTku. CriocoObl mepepaboTKu HepTH: TEpPeroHKa, KpPEeKUHT
(TepMuyUecKHii, KaTanuTUyeckuit), pugopmuHr, nupoaus. [Ipoaykrsl nepepaborku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

I'eneTmueckas CBI3b MCXKAY pa3JIndHbIMU KJIaCCaMH YTJICBOJOPOI0B.

DIEKTPOHHOE CTPOECHUE raJIONeHIIPOU3BOIHBIX YIJIEBOIOPOI0B. Peakiiny 3aMeHbI rajoreHa
Ha TUAPOKCOTPYIITY, HUTPOTPYIILY , IHAHOTPYIITy , aMUHOrpynmy . JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE ~ BOJHOTO W CHOUPTOBOrO  pacTtBopa  1ménouu. BzaumopeiictBue
JUTaJOTEHAJIKAHOB €  MarHueM W LUHKOM. lIpemiokeHne o0  METalsioOpraHu4ecKux
coenuHeHUsX . Micnonp30BaHUE rajlor€HIIPOU3BOIHBIX YITIEBOJOPOJOB B OBITY, TEXHUKE U MpPU
CUHTE3€ XUMUYECKUX BEIECTB.

OKCIepUMEHTAIIbHBIE METOJbl W3YYEHHs BEIIeCTB M WX MpeBpalleHui: puznyeckue
CBOWCTBA YTJI€BOJOPOAOB (PaCTBOPUMOCTB), KAUYECTBEHHBIE YITIEBOJOPOIbI PA3TUYHBIX KJIACCOB
(obecuBeunBanre OPOMHOM WM MOJHOM BOJBI, PACTBOP NE€pMaHraHaTa Kajus, B3auMOJeiCTBHE
alleTWiIeHa ¢ aMMHAuyHbIM pacTBOpoM okcupaa cepebpa(l)), xauecTBEHHOE oOIpeneneHue u
KOHIIGHTpalisd B METOJBI IOJIYyYEHUs HSTWIEHA W HW3Y4YEHHE €ro CBOWCTB, O3HAKOMIICHHE C




koyekusiMu «HedTb» 1 «YT056», ¢ BHIOOpKaMU I1acTMace, KayuyyKoB M pE3UH, MO/ICTTMPOBAHNE
MOJIEKYJI YTII€BOJOPOJIOB U TaJOr€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopojacoaep:xamme opranndeckne coeTmHeHusl.

[IpenenbHble OgHOATOMHBIE CIHUPTHL. CTpOCHHE MOJIEKYJ (Ha OCHOBE METaHOJa H
sTanona). ['omonorndeckuii  psng, oOmas  ¢gopmyna, HW30Mepus, HOMEHKIATypa U
kinaccuukanus. PU3UYecKue CBOWCTBA MPEICIbHBIX OJHOATOMHBIX CIHPTOB. BomopoaHbie
CBS3M MEXIY MOJICKyJaMU CIHPTOB. XUMHUYecKue cBoicTBa: CrmocoOsl mpeodpazoBaHus,
JIeTUIpaTalluk, OKUCIICHUS, B3aMMOJCHCTBUS C OpPraHUYECKMMH W  HEOPraHU4eCKUMH
kucioramu. KauecTBeHHas peaklysi Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIAa U METAHOJIA Ha
opranu3Mm 4yenoBeka. CriocoObI MOTyYeHUs U MPUMEHEHHUS OJJHOATOMHBIX CITHPTOB.

[Tpocteie 3¢upsl, HOMeHKIaTypa W u3oMmepus. OCOOCHHOCTH OpraHM3Ma U IOJIC3HBIE
CBOJMCTBA.

MHoOroaroMHbple CHOUPTBl — STUJIEHIVIMKOJIb WM TIULEpUH. PU3NUECKHUE U XUMUYECKHE
cBoiictBa: dopma mpeBpalieHusi, B3aUMOACHCTBHE C OPraHMYECKUMHU U HEOPTaHMYECKUMU
KHCIIOTaMHU, KaueCTBEHHas peaklUsi Ha MHOroaTOMHble chnupThl. [IpencraBienne mexaHnusma
BKJIIOUAET HYKJICO(PUIbHYIO 3aMeHy. JlelicTBue Ha opraHnusMm udenoBeka. CriocoObl MOJIydYeHUs U
MPUMEHEHUS MHOI'OATOMHBIX CIIUPTOB.

®cnou. CTpoeHHE MOJICKYJ, B3aUMHOE BIIMSHUE THIPOKCOTPYNI W OEH30JIbHOTO
sapa. Gusndeckue coiictBa (henoa. OcobeHHOCTH CBOMCTBa (eHONa. KadecTBEHHBIC SBIICHUS
Ha denon. TokcnyHbIi denon. CriocoObl MOJIy4eHUs u MIPUMEHEHUS
¢denona. denonpopmanbaeruaHas CMOIIA.

KapOoHWIbHBIE COSNMMHEHUS — albJerWAbl W KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHHMIIBHON Tpynmbl. ['oMonorndeckne psiabl ambAETHIOB M KETOHOB, oOmas ¢opmyrna,
U30Mepusi W HOMeHKiIaTypa. Pusnueckre cBOWCTBA albAETHIOB M KETOHOB. XUMHYECKUE
CBOWCTBA QJIBJICTUIOB U KETOHOB: Y CIIOBHS NpHucoennHeHus. OKHUCICHNE allbJIeTHI0B, KA4eCTBO.
Cocrosiaue anpaerugoB. CrocoObl MOMy4YeHUs U IPUMEHEHUS aJIbIEeTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeiebHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH COAEPIKaHUS MOJEKYI
KapOOHOBBIX KHCIOT. 30Mepust U HoMeHKJaTypa. PU3nyecKkue CBONCTBA OJHOOCHOBHBIX
OpeJeNbHbIX YIJIEPOAHBIX KUCIOT. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH KapOOHOBBIX
KHUCIIOT. XMMUYECKHE CBOICTBAa: KHUCIOTHBIE CBOWCTBA, peakuus 3TepuUKAUU, pEeaKlus C
OPUMEHEHHEM  YIJIEBOAOPOAHOro  paaukana. OcoOeHHOCTH ~ CBOMcTBa  MypaBbUHOMU
KUCTOThI. [IoHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOTaX — MPOCThIX 3¢upax. MHoroodpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWMCTBA HENPEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX
KHUCJIOT, JIUKApOOHOBBIX KHCIIOT, THUJIPOKCUKapOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCJIOT: CcTeapuHOBas, MaJIbMUTHHOBAS, OJICUHOBAs, IUHOIE8AA,
JuHoneno6as KUcaoTel. CriocoObl MOTy4eHHs] U IPUMEHEHUST KapOOHOBBIX KHUCIIOT.

Cnoxusle  3¢upsl. 'oMonoruueckuit  psng,  obmas  ¢opmyna,  HU30MepUsS U
HOMeHKatypa. dusndeckre U XUMHUYECKUE CBOMCTBA: TUIPOJIM3YETCS B KUCIOW M HIETIOYHOMN
cpeze.

XKupsl. Ctpoenue, puznyeckre 1 XAMUUYECKHE CBOMCTBA CUIIBHBI: THPOJIM3YIOTCS B KUCIION
U 1ienodHoil cpene. OCOOEHHOCTH CBOMCTBA COAEpXAIIUX OCTATKU HENPEAETbHBIX KUPHBIX
kucaoT. JKupsl B mpupoze.



MBpbUId KaKk TBEp/bIe BBICIIHE KapOOHOBBIC KUCIOTHI, HX MOIOIIEE JICHCTBUE.

OOmue xapakTepucTuku mposiBneHus. Knaccudukamus npoBoautcs (MOHO-, JHU- U
nonucaxapuzbl). MoHocaxapubl: JII0K034,
bpykTO3a, ranakrosa , pubdosa , Ae3okcupudosa . usnueckue CBOWCTBA U TNpeObIBaHHE B
npupoje. ®orocuHTe3. XUMUUECKHE CBOMCTBAa TIIIOKO3BI: JlelicTBue Tipw  ymoTpeOjaeHUun
CIIUPTOBBIX U AJIbJICTUAHON TPYII, CIIUPTOBOE M MOJKUCTOe OpokeHue. [I[puMeHeHnne riroko3bl
UMEeT 3HaueHue I SKU3HENeATEIbHOCTH opranuima. [lucaxapuapl: caxaposa, MallbTo3a
U J1akTo3a . BoccranaBnuBarome u HEBOCCTAHABJIMBAIOLIIE nucaxapuibl. ['uaponus
mucaxapuioB. Haxoxnenue B mpupojae u npumeHenue. [lonucaxapuapl: Kpaxman, INIMKOTEH U
nemnonao3a. CTpoeHue MaKpOMOJIEKYJ KpaxMmania, IJIMKOI€Ha U 11ejulrosio3bl. dusznueckue
CBOICTBa KpaxMmaya U LEJUTI0NI03bl. XMMUYECKHEe CBOMCTBA Kpaxmaia: THUIPOJIN3, KaueCTBEHHas
peakuus C HOJOM. XMMHUYECKHE CBOMCTBA IEJUIIOJO3BI: THAPOJIHM3, MoJdydeHue 3(upos
1esuTos036l. [ToHsTre 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIepUMEHTAIbHBIE METOAbl M3YYEHHs BELIECTB W HUX MPEBpalllEeHUI: paCTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHE ITAHOJIA C HATPHEM, OKHCIICHHUE 3TUIIOBOTO CIIPTA
B aJIbJIETHU]l Ha PACKAIEHHON METHOW MPOBOJIOKE, OKUCICHHE JTHIIOBOTO CIUPTAa IUXPOMATOM
Kaust (BO3MOYKHO MCTIOJIb30BaHUE BHICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIIMU Ha allbJACTHIBI (C
ruapokcuaoM auammuHcepeopa(l) ) m rmapoxcumom wMemu(ll)), peakums TiaunepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJICHCTBUE
pPacTBOPEHHBIX TIIIOK03 ¢ ruapokcuaoM Meau(1l), B3aumoneiicTBue Kpaxmasia ¢ HOOM, PelIeHue
IKCIEPUMEHTAIBHBIX 337a4 1o TeMaM «CrupThl ¥ peHonb», «KapooHoBbie KUCIOTH. CII0KHBIE
3upb».

A30Tc0)1ep>lcamne OpraHu4eCKue COCAUHECHU .

AMUHEI — OpraHn4Y€CKUcC IMPONU3BOJHBIC aMMHaKH. Knaccmbmcaum[ dAMHUHOB!:
anudaTuyecKkue U apoMaTUYeCcKue; IEpPBUUHbIC, BTOPHUUHbIE U TpeTudyHble. CTpOECHHE MOJEKYIL,
obmas Gopmyia, u3oMepusi, HOMCHKJIATYpa W (U3NYECKUE CBONCTBA. XMMHYECKHE CBOWCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIUPOBAaHUE, B3aMMOACHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM KHUCIOoTON. COJNU aKUIIaMMOHHUSI.

AHWIMH  —  TPEACTaBUTEINb aMHMHOBOTO  apomaruueckoro  psna. CtpoeHue
aHWIMHA. B3auMHOe BIUsSHUE TPYNIBl aTOMOB B MOJIeKyJax aHuiInHa. OCOOEHHOCTH CBOWCTBA
anunuHa. KauecTtBeHHble cocTostHUST Ha aHWIMH. CrocoObl  MOMy4YeHUs ¢ MPUMEHEHUs
anmudarnyeckux aMuHOB. [lonyueHne anunuHa U3 HUTPoOEH30a.

AmuHokucnotel. Homenknarypa u usomepusi. OTenbHble PEACTaBUTENH (i-aMUHOKHUCIIOT:
[JIMIWH, aJaHuH . PU3HYecKre CBOMCTBA aMUHOKHCIIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT,
Takue Kak amM(OTEepHbIE COEIMHEHUs, peaklMs IOJMKOHJEHCAllMH, oOpa3oBaHUE MENTHUIHOU
cBsA3U. bronorudeckoe 3HaueHNEe aMUHOKUCIIOT. CUHTE3 ¥ TUAPOJIN3 NTENTUAOB.

benku kak mnpuponnsle monumepsl. IlepBuuHas, BTOpHUYHAS M TPETHYHAs CTPYKTYPHI
0enkoB. XMMUYECKHE CBOICTBA COETMHEHUI: THAPOIIN3, JIeHATYypallks, KAYeCTBEHHbIE COCTOSHUS
Ha BEILECTBA.

DKCIepUMEHTATbHBIC METO/IbI M3YUCHUS BEIIECTB U UX MMPEBPAIICHUI: paCTBOPEHUE OEITKOB
B Boje, JeHaTypamus OETKOB TpH HAarpeBaHWH, I1BETHbIE (OpPMBI OEIKOB, peIleHne
AKCIEPUMEHTAIBHBIX 33Ja4 M0 TeMaM «A30TCOJEpKAlUEe OPTraHUYECKHE COEAUHEHHS» U
«Pacro3Hanue noJIydeHHbIX COCIMHEHUI.




BbicokomoieKy IsIpHBbIE COCANHEHHUS .

OCHOBHBIC IIOHSATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HOJUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMUMCPHU3allvU, CPEAHAA MOJICKYJIApHAsA Macca. OCHOBHBIE
MCTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — noJIMmMepus3aluAa U MNOJUKOHACHCA V.

HOJII/IMepHBIG MaTCpHraJibl. IImacTmaccer (HOJII/IBTI/IJICH, IMMOJIMIIPOIHJIICH, ITOJIMBUHWJIXJIOPUA,
HOJHUCTHPOI, TOIUMETUIMETAKPHIIAT, TIOJIMKAapOOHATHI, HONMUITHIeHTepedTanaT). Y Tiim3anus u
nepepaboTKa I1acTUKa.

DOnacToMepbl: HATypajdbHBIM  KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJueHOBBIH,
XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3una.

BosnokHa: MCTOYHWKH (XJIOMOK, HIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonumeps! cienuanbHOro Ha3HaueHHs (TeI0H, KeBIap, HIEKTPOIIPOBOISIINE TOTHMEPHI,
OunopasinaraeMble OJUMEPBHI).

SKCHCDI/IMGHTELTIBHLIC METOJbl M3YUYCHMS BEIISCTB M MX NPEBpAlICHHUIN: 03HAKOMIJICHUE C
06pa3uaMH MOABJICHUSA MW HUCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4yKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «Pacno3HaBaHue MIaCTMACC U BOJIOKOH).

PacuérHble 3a/1a4umn.

Ha mnepexox wmonekynspHOi QOpMyIbl OpPraHUYECKUX COCIUHEHHH IO MAacCOBBIM
DIIEMEHTaM, BXOJIIMM B €r0 COCTaB, HAaXOXKJIEHHE MOJEKYJSPHOW (OPMYIBI OpraHUYECKHX
coequHeHU 1Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJMYECTBY BellecTBa (Macchl,
00bEMa) TPOAYKTOB W/WIIM HCXOIHBIX BEIIECTB, YCTAHOBJICHHBIX, CTPYKTYPHOW (OPMYIIBI
OpraHuyeckux BemiecTB Ha OCHOBAaHHOE Ha €0 CBOMCTBE UITU CIIOCO0E MOTYUYEeHHs, OIpeIeIIeHHe
JIOJIU pe3ynbTaTa NPOAYKTa OT TEOPETUUECKH BO3MOYKHOTO.

MeXXnpeaMETHBIE CBS3H.

Peanuszanus MeXIpeIMETHBIX CBsI3€d NpU M3y4EHUM opraHudeckod xumuu B 10 kiacce
MOCPEACTBOM HCIIOJIb30BAHUSI Kak QUIOCOPHI €CTECTBEHHO-HAYUHBIX MOHITHM, TaK U MOHITHH,
IIPOBOJMMBIX B OTJEIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBIIEHHE, HAy4YHBI (aKT, TUMOTE3a, TEOpHS,
3aKOH, aHaJIW3, CHUHTE3, KiaccuduKaius, HaOJIOJCHHE, H3MEpPEHUe, HKCIEPUMEHT, MOJCIb,
MOJICJINPOBAHUE.

®du3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUH YPOBEHb,
BEIIECTBO, TeNo, OO0BbEM, arperaTHOe COCTOSIHME BeIlecTBa, (u3nueckass cuia, BeJIWYMHA
MU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kneTka, opraHuszM, 3KOCHCTeMa, Onocdepa, MeTaboInM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA U TeTepOTpOdHBIM TUN MHUTaHUsA, OpoxkeHue, (HOTOCHHTE3, AbIXaHHWE, OEIKH,

YIJI€BOABI, ) KUPBI, HYKJICUHOBBIC KHUCJIOTHI, q)epMeHTI)I.

Feorpa(bm[: MOJIC3HBIC UCKOIMAaCMBbIC, TOIIJIIUBO.



TexHomorus: IMUIICBBIC TMPOAYKTBI, OCHOBBI 3JOPOBOTO IHTAaHUA, MOIOINHUC CpPCIACTBA,
MaTC€pHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBLIAS 1 HEOPTAHUYECKASA XUMUSA
Teopernyeckne 0OCHOBBI XMMHHU.

Atom. CocTaB aToMHBIX s1ep. XuMudeckuil aneMeHT. M3otomnbl. CTpoeHne 371€KTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIC YHUCIIA. DHEPreTUYECKUE YPOBHU U YPOBHHU. ATOMHBIE
opoutanu. Kitaccudukarus XumMu4eckux 3J1eMeHTOB (s-, pP-, d-, f-amemenTsl). Pactipenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpOMTangaM. DJIEKTPOHHblE KOH(QUIYpalMl aTOMOB 3JIEMEHTOB
[IEPBOrO—4ETBEPTOrO0 IMEpPHOJAa B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, JJIEKTPOHHbIE
KOH(UIypanuyu HOHOB. DJIEKTPOOTPULIATEILHOCTb.

[Tepuoanueckuii 3akoH u [leprnoauueckas cucrema c anementamu .M. MenneneeBa. Csi3b
HEepUOIMYecKoro 3akoHa M Ilepuonuueckoil cUCTeMbl MCXOTHBIX 3JIEMEHTOB C COBPEMEHHOMN
Teopneﬁ BO3HUKHOBCHHUS aTOMOB. 3aKOHOMepHOCTI/I W3MCHCHUS CBOMCTB OJICMCHTApPHBIX
3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CJIOKHBIX BEILECTB 110 IPYIINaM U epruoiaM. 3HaueHue
nepuoanueckoro npasa [[.1. Menneneesa.

XuMuueckas CBsI3b. Bunpr XUMHYECKOM CBSI3U: KOBaJICHTHas, HOHHAas,
MeTaJummyeckas. MexaHu3Mel o0paszoBaHHs KOBaJICHTHOM CBSI3H: OOMEHHBIN
U JOHOPHO-AKIENTOPHBIA. DHEpruss W JuiMHA CBs3W. [loJsSpHOCT, HANMpPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJICHTHOW CBsA3U. KpaTHble cBsizu. BogopoaHas cBsi3b. MexmonekymsipHbie
B3aNMMO/ICHCTBHS.

BanenTHOoCTh M BaJIEHTHBIE BO3MOXHOCTHM aTOMOB. CBSA3b 3JIEKTPOHHOM CTPYKTYpBI
MOJICKYJI C UX T€OMETPUYECKUM CTPOCHHEM (HAa OCHOBAaHUHM COCIMHEHHI JJIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre 0  KOMIUIEKCHBIX  coeluMHeHUsX. CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILJIEKCOOOpa3oBaTeb, JIMTAaHJIbl. 3HaYE€HWE KOMIUIEKCHBIX coenuHenuil. [Ipennoxxenue o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJSIPHOTO BEIIECTBA. THUIBI KPUCTAIUIMYECKHUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tpennoxenne o aucCHEepCHBIX o00cCyxIeHusix. Mctuuuble pactBopsl. [lpencraBnenue o
KOJJIOUAHBIX pacTBOpax . CIOCOOHOCTH BBIPAXKEHMS COJEPIKAHUS PACTBOPOB: MaccoBas J0JIs
BEILECTBA B PAcTBOPE, MOJSAPHas KOHILEHTpauus. HachllieHHbIE M HEHACBHIIICHHBIE PAaCTBOPBLIL,
pactBopuMOCTh. KpucTtaimoruaparsl.

Knaccn@nxaum{ N HOMCHKIJIaATypa HCOPraHUYCCKHUX BCIICCTB. TpI/IBI/IaJ'II)HI)Ie Ha3BaHUs
OTACIBHBIX HpeHCTaBHTCHCﬁ HCOPTaHNYCCKUX BCIICCTB.

Knaccugukaiuss OCHOBHOTO MHIPEAMEHTa B HEOPraHWYECKOM M OpraHMYecKou
XUMHH. 3aKOH COXpPaHEHHs] MaCCOBBIX BEILECTB; 3aKOH COXpPaHEHHs] U IPeoOpa30BaHuUsl SHEPTUU
Opu  JUHAMUYECKUX  peakuusx. TermsoBble  3ddektsl  Bo3neicTBus. TepmMoxumuyeckue
YpaBHEHUS.



CKOpOCTh COCTOSIHUSI, €€ 3aBHCHUMOCTh OT pa3iW4HbIX (akTOpoB. ['OMOTeHHBIE W
reTepOreHHble coCcTOsIHUA. KaTannus u Karaau3aTopsl.

OO6parHbie u HeoOpaTuMbIe COCTOSIHUS. XUMHUYECKOE paBHOBecue. KoHcranra
XAMHYECKOrO0 paBHOBecHs . DakTOphl, BIMSIOMIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHSA:
TeMIrepaTrypa, JaBJIeHUE U COAEp KaHUE BEILECTB, MPUCYTCTBYIOIIUX B cocTosiHUU. [Tpunnun Jle
[laremns.

OnexTtponutnyeckass — aucconuanus. CuinpHble u ciaOble  AeKTpoiuThl. CTeneHb
nucconuanuu. CpeacTBa BOAHBIX paCTBOPOB: KMCIOTHAsI, HEUTpasbHas, esnouHas. BogopoaHslii
nokazarenb (pH) pactBopa. ['maponus coneit. Peakiun nonnoro ooMeHa.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIE  cOCTOsSHHUA. CTeneHp okucieHusa. OKUCIUTENb, H
BOCCTaAaHOBHUTCIIb. HpOLIGCCBI OKHCIICHMS W BOCCTAaHOBJICHHUS. BaxXHEHMIIIME OKHCIUTSIU U
BOCCTaHOBHUTCIIN. MGTOII OanaHca OanaHca. 9J'I6KTpOJ'IH3 pPacTBOPOB U paCTBOPOB BEHICCTB.

OKCIepUMEHTAIbHBIE METOJAbl M3YYEHHs BEUIECTB W WX MPEBPAllEHUH: UCIOIB30BaHUE
nepokcuna BenukoOputanuu B pa3paboTKe KaTaln3aTtopa, MOJEIN KPUCTAJUIMYECKUX PEIIETOK,
MpOBEJICHNE HWOHHOTO OOMEHa, OMpeieNieHuEe Cpeabl PacTBOPOB C IOMOIIbIO HMHIUKATOPOB,
W3YYCHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTH XMMHUYECKOTO PEKUMA U MOJIOKCHUE XHMHIECKOTO
paBHOBECHS.

Heopranuueckasi Xummusi.

ITonoxenue HemeraiioB B Ilepuoguyeckon cucreme no snemenraMm .M. Menneneesa u
0COOEHHOCTH CKaTHsl MX aTOMOB. PU3NYECKHEe CBOWCTBA HEMETAIJIOB. AJIJIOTPOIIUS HEMETAJIJIOB
(0 mpUYMHE KUCIIOpoaa, cephl, pochopa u Kuciopoaa).

Bonopon. [Tonyuenne ¢Gu3nUecKuX ¥ XMUMHYECKHX CBOMCTB: PEAaKIMH C METallaMU U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MOMydeHUus, (GU3nYecKue M XMMHUYECKHe
cBorcTBa. ['aslorenBoiopoabl. Baxnenmme KHCIJIOPOJICOAEpIKALINE COCIMHEHUS
rajoreHoB. JJabopaTopHble M MPOMBILIUIEHHBIE CIIOCOOBI MOJY4EHUsl TajoreHoB. [IpumeHenue
raJOreHOB U UX COCAUHEHUM.

KI/ICJ'IOpO,Z[, O30H. Ha6opaTopHLIe n ITPOMBINJICHHBIC CITOCOOBI MOJIYYCHHUA
KHucJjiopoJa. dusznyueckne U XMUMHUUECKHE CBOMCTBA U IMPUMEHCHUEC KHUCIJIOPOJa U 030HaA. OKCI/IJII)I u
MEPOKCUBI.

Cepa. Haxoxxaenne B mpupoje, CHOCOObl TMONydeHUs, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. CepoBoaopona, cynbduasl. Oxcun cepoi(IV), okcun cepri(VI). CepHuctbie u cepHbie
KUCTOTHI U uX conu. OCOOGHHOCTH CBOMCTBAa CEepHOM KHUCTOTHL [IpumMeHeHHne cepbl U HX
COCTUHEHUN.

A3ot1. Haxoxxnenne B TpUpoje, CHOCOOBI TMONMy4YeHHUs, (PU3NYECKHUe U XUMUUYECKHE
cBoiicTBa. AMMHUaK, HUTpUIbL. OKCHIIBI a30Ta. A30TUCTbIE U A30THCTBIE KHUCJIOTBI U HX
conu. OcoGeHHOCTH CBOMCTBA  a30THOM  KUCJIOTHL [Ipumenenue asora U €ro
coeuHEeHUI. A30THbIE y100peHusl.



®ochop. Haxoxaenne B mpupone, crmocoObl MONy4eHHUs, (PU3HUUECKHEe U XUMUYECKUE
cBorictBa. Dochuas u pochun. Oxcunbr pochopa, pochopnas kucnora u ee conu. [Ipumenenue
docthopa u ero coenunenuii. PochopHsie y1oOpeHHs.

Yrinepon, HaxoXIeHWe B Ipuponae. AjuoTpornHble  Moaudukanuu. Ousndeckne U
XUMHYECKHE CBOMCTBA MPOCTHIX BelIecTB, oOpa3oBaHHBIX yriepogoM. Okcun amromMuHus(1l),
OKCHU]T Bo3nyxa(lV), yroJibHas KHCJIOTa u ee coyii. AKTHUBUPOBAHHBIN
yroub, aacopouus . dymnepensl, rpadeH, yriepoaHbie HaHOTPYOkH . [I[ppumeHeHHe NPOCTHIX
BEIIIECTB, 00PA30BAHHBIX YITIEPOJIOM U €r0 COSTUHEHHA.

Kpemuuii. Haxoxnenue B mpupojie, crocoObl mosryueHus, (pusnyeckue W XUMHUYECKHE
cBorictBa. Okcua kpemuusa(IV), kxpeMHueBas KHCIIOTa, CUIMKATHL. [[puMeHeHnE KpeMHHUSI U €ro
coenuHeHuil. CTEKIO0, €ro Moly4eHNue, BUAbl CTEKIIA.

[Tonoxenne matepuaiioB B [lepuoaudeckoil cucteMe OCHOBHBIX 3JIeMEHTOB. OCOOECHHOCTH
COXpaHEHMsI DJICKTPOHHOTO 000J0YKa aroMoB MeTaiuioB. O0mme (QHU3MUECKHe CBOWMCTBA
MeTauioB. [IpuMeHeHre MeTayuioB B ObITY U MeXaHUudeckoe 00opynoBanue. CruiaBbl METAILIOB.

ONEeKTPOXUMHUECKUI psAJl HaNpspKeHHBIX  MeTauioB. O0mue crnocoObl  MOJIyYeHMs
METAJUIOB: THIPOMETAILIYPIUsl, TUPOMETAILIYPIUs, IeKTpoMeTautyprus. Ilonsatue o koppo3un
MeTauioB. CriocoOb! 3aIUThl OT HPOIIUBKH.

O6mass  xapaktepuctuka  MetaiioB  [A-rpynnsl  [lepuoanmyeckoit  cHUCTEMBI
aneMeHToB. Hatpuii n kanuii: monydenue, GU3NYECKHe U XUMHYECKUE CBOWMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

O6mass  xapakrtepuctuka  MetamioB  I[A-rpynnsl  Ilepuoanueckoit  cucTeMbl
3JIEMEHTOB. Maruuii ¥ Kajbluii: ojgydeHue, pu3snueckue U XMMU4ecKue CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COeTUHEHUH. JKECTKOCTH BOJBI M CIIOCOOBI €€ OTrpaHUYCHUSI.

ANIOMUHUI: TonydeHue, (pu3nueckue M XUMHUYECKUE CBOMCTBA, NIPUMEHEHHE MPOCTOTO
BEIIECTBA U €ro coeauHeHHUs. AM(pOTEepHbIE CBOWCTBA OKCHAA M TUAPOKCHJA BO3JCHCTBYIOT,
TUAPOKCOKOMIUIEKCHI ITOABEPTAIOTCS BO3AEHCTBHUIO.

OO01as xapakTepuCTHKa CUTHAJIOB yripaBieHus noarpynnoit (b-rpynmoii) Ilepunoanueckoit
CUCTEMBI UCXOIHBIX IIEMEHTOB.

Oduznyeckue U XUMUYISCKUE CBOWCTBA XpoMa M €ro coeMHEeHUH. OKCHUIBI U THAPOKCHIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomatel u JOUXpOMAThl, WX OKUCIHUTEIbHBIC
cBoiicTBa. [lonydyeHue u mpuMeHeHue Xxpoma.

®usznueckue M XHMHYECKME CBOMCTBA MapraHiia M €ro COeIMHEHHH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOMCTBA.

®u3nyecKrue U XMMUYECKUE CBOMCTBA Keje3a U ero coequHeHu. OKCUIbl, THIPOKCHIBI 1
commm xkene3a(ll) u xeneza(Ill). [lomydenne u mpuMeHEHHE KeTe3a U €ro CIIABOB.

®u3nyecKue 1 XMMHYECKHE CBOMCTBA MeIU U ee coequHeHui. [lomydenue u npumeHeHne
JIEKapCTB U UX IPENaparoB.



[{uHK: momy4yeHue, pusnueckue u XUMUYECKHe CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCUAA IUHKA, THIPOKCUKOMILJIEKCHI IMHKA. [[pMMeHEeHne IUHKA U €70 COEIMHEHUN.

OKCIepUMEHTAIbHBIC METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAlllEHUH: n3yueHrue o0pas3on
HEMETaJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, MU3YyYCHHE KOJUICKIIUU
«MeTaibl U CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX U HIETOYHO3EMENIbHBIX METAJUIOB C BOAOMH
(BO3MO’KHO UCIIOJIb30BaHUE BUAEOMATEPHUATIOB), B3aUMO/ICHCTBHE IIMHKA U JKeJie3a C paCTBOPaMHU.
KUCIIOTBI M IIEJIOYH, KAuYeCTBEHHbIE pEaKlIUd Ha HEOPraHWYECKUe aHUOHBI, KaTHOHBI
BenukoOpuTaHuy M KaTHOHBI METAJIOB, B3aUMOJICHCTBHE TUAPOKCHJIOB U LIMHKA C PaCTBOPAMHU
KUCIIOT U WIeJIoUed, HKCIepUMeHTaJbHble 3amaun 1o Temam «[amorens», «Cepa U UX
coeuHeHUs», «A30T u (dochop M uUX coeaMHEHUs». », «MeTaulbl OCHOBHBIC MOATPYIIIBI,
«MeTaibl CONPOTUBICHUS TOATPYIIIIBD.

XHUMHA ¥ KU3HD.

Ponp xumum B obecriedeHrH pa3BUTHUS YeoBeuecTBa. [IpeaioskeHne o HaydyHbIX METOAax
MO3HAHUS M METOAOJOTMM HAayYHBIX HcclenoBaHui. HaydHple OpPUHIMIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBITIIIEHHBIE METOABI MTOJIYYCHHUSI OPraHUYECKUX BEIIECTB (HA
OCHOBE IIPOM3BOJICTBA AaMMHaKa, CEPHOM KHUCIOTBI, MeTaHoqia). [[poMBIlIIEHHbIE METObI
MIOJIyUEHUS METAJJIOB M CIUIaBOB. XMMHUECKOE 3arpsA3HEHHE OKpYXKAIOLIEH cpeapl U €ero
nocneAcTBus. Poib XxuMun B o0ecrieueHuN SHEPreTUYeCKoi O€30MacHOCTH.

XuMusa u 3A0POBLEC YCIOBCKA. .HeKapCTBeHHLIe cpeacrea. HpaBI/IJ'Ia HCIIOJB30BaHUA
JICKApPCTBCHHLIX NPCIIapaToB. Ponp xuMuu B Pa3BUTHU MCIAULIUHBI.

XuMus IMPOAYKTOB IUTAaHHA: OCHOBHBIC KOMIIOHCHTBI, IMUIIICBBLIC Z[O6aBKI/I. Pons xumuu B
obecneyeHnH 0€30aCHOCTH MUIICBBIX MIPOAYKTOB.

Kocmernueckne u mapdromepnsie cpexactBa. beitoBas xumus. [IpaBuna Ge3zomacHOro
UCIIOJIb30BAaHUS CPE/ICTB OBITOBOM XMMUU B MIOBCEIHEBHON KU3HH.

XuMuUs B CTPOUTCIILCTBE: BaKHEHIIIHE CTPOUTCIIbHBIC MAaTCPUAJIBL (I_IeMeHT, 66TOH).
XHMHUS B CEIIBCKOM XO3SHCTBE. OpFaHI/IquKI/Ie U MUHCPAJILHBIC YI[06peHI/I$I.

COBpCMeHHBIG KOHCTPYKIMOHHBLIC MaTCpHaibl, KPACKH, CTCKIIO, KEPpAaMUKa. MaTepI/IaJ'II)I JUTS
SJICKTPOHUKH . HanortexHonoruu .

PacuérHble 3a/1a4umn.

Pacuétsl: Macca BelecTBa WM 00bEM raza MO U3BECTHOMY KOJHMUYECTBY BEILlECTBa, Macca
WM 00BEM OHOTO U3 MPUCYTCTBYIOIIMX B XUMUYECKUX BEIIECTBAX, MACChl (00BbEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB, COCTOSIHME, €CIU OJHO M3 BEIIEeCTB MMEET MpuMecH, Macchl (00bEMa,
KOJIM4eCTBa BEIIEeCTBA) IIPOJIYKTa
. OJIHO U3 BELIECTB JJaHO B BUJIE PACTBOPA C OIPEIEICHHOM T0JIEW PaCTBOPEHHOIO BEIECTBA, 1011
KOTOpOT0 Morudia v MOJISIPHON KOHIIEHTPAIMH BEIIECTBA B paCTBOPE, /101l BBIXO/IA MMPOIYKTa OT
TEOPETHYECKH BO3MOXKHOTO.

MexnpeaMeTHBIE CBA3H.




Peanuzanus MexnpeIMeTHBIX CBsI3€il pU U3y4eHUH 0011el 1 HeopraHuuecko XumMun B 11
KJIACCE OCYILECTBISAETCS MOCPEACTBOM HCIIOJIB30BAHNS KAK €CTECTBEHHO-HAYYHBIX IOHATUH, TaK
Y IIOHATUH, IPOBOJUMBIX B OTACIIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecrecTBEeHHO-HAyYHBIC TOHSTHS: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIUs, TEePUOJUIHOCTh, HAOII0ICHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

Ousmnka: Marepus, MUKPOMHUDP, MaKpOMHpP, aTOM, 3JIEKTPOH, HPOTOH, HEUTPOH, HOH,
U30TOIBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, UICAIbHBIN a3, pusnyeckas Mmepa, yMepeHHasi Mepa, CKOpOCTb,
9Heprus, Macca.

buonorust: xierka, oOpraHu3M, SKocHcTeMa, Ouocdepa, MeTabONU3M, MaKpo- U
MHKPO3JIEMEHTBI, OCJIKH, XHPBI, YIJIEBOIBI, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

I'eorpadus: mone3HpIe UCKOTIAEMBIE, TOPHBIE MTOPOIBI, MOJIC3HBIE UCKOMAeMbIe, TOTUIHBO,
pecypchl.

TexHomoruu: XuMHYECKas MNPOMBINIJICHHOCTb, MCTAJLIIYpPrusi, CTpOUTCIIbHBIC MATCpUaJlbl,
CEIILCKOXO03IICTBEHHOE KOCMETHUYCCKOC IMPOU3BOJACTBO, IMUIICBas IMPOMBINIJICHHOCTD,
q)apMaLIeBTI/ILIeCKaSI IMPOMBIIIJIICHHOCTDB, ITPOU3BOACTBO XUMHNYCCKHX IIPCIIaApaTOB, IIPOU3BOACTBO
KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA IIPOMBIIIIJIICHHOCTb, HAHOTCXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHUU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBUM C CUCTEMHO-ACATCIIbHOCTHBIM IIOJAXOJOM B IIOOTAIIHBIX JIMYHOCTHBLIX
pe3yibTaTax OCBOEHHUS IpeaMmera «XHMHS» Ha YpPOBHE cpeaHero oOmiero obpa3zoBaHus
BBIJIETISIIOTCS CIIEIYIOIINE COCTABISIONINE: 0CO3HAaHNE 00Yy4alOIIMMUCS POCCUNCKON MpaXaaHCKON
UJCHTUYHOCTHU; TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOIIPE/ICJICHUIO; HAIMYME  MOTUBAllMM K  OOY4YEHHIO; TOTOBHOCTh M CIIOCOOHOCTB
00y4aromuxcsl YOpaBIsATbCd B YCIOBUSX OOIIEHPUHATHIX HOPM U HOPM IOBEICHHUS; HAJIUUYHUE
IMpaBOCO3HAHUA, TIIaBHOM KYJIBTYPBI; CHOCOOHOCTH CTaBUTh eI U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS MpeaMeTa «XHUMHUS» OTpaXkaroT cHhOpMUPOBAHHOCTD
OTbITa [MO3HABATEIBHON U MPAKTUYECKOM JEeATENIbHOCTH 00yUaroluXcsl B MPOIecce peann3auu
00pa30BaTeNbHON JAEATEIbHOCTH.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTpaXkaroT cHOPMUPOBAHHOCTD
OIBITA ITO3HABATEJIbHON U NMPAKTHYECKON AEATEIBHOCTH 00YYaIOUIMXCS B MPOLIECCEe peann3alun
00pa30BaTeNbHON 1€ATENBHOCTH, B TOM UUCIIE B YACTH:

1) BbIcIICe 0Opa3oBaHue :

OCO3HAaHHOCTb 06y11eH1/151 MNPUBOJUT K M3MCHCHHIO MX KOHCTUTYHHWOHHBIX IIpaB W IIpaB,
CO6J'IIOI[CHI/I${ 3aKOHa U MMPAaBOIIOPAIAKA,



MNpEaACTAaBJICHUC O COHHUAJIBHBIX HOpMax M IpaBUJIAX MCKIMYHOCTHBIX OTHOIIICHUM B
KOJIJICKTUBE,

YCHIINA K COBMECTHOM TBOp‘lCCKOﬁ JACATCIIbBHOCTU IIPHU CO3JaHHH HAYYHBIX IIPOCKTOB,
PCHICHUN HAYYHBIX U ITO3HABATCIIbHBIX 3a/1a4, XUMUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH IOHMMATh U NMPUHUMATh MOTHUBBI, UJIE€HU, JIOTUKY U apryMEHThl JIPYruX IpU
aHaJIM3€ Pa3IMYHbIX BUJIOB YUE€OHOH NeATEIbHOCTH;

2) NaTPpUOTHYECCKOI0 BOCIIMTAHUSA

[EHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

Hozmepnq(a nmponecca TBOpPYECTBA B TCOPHUAX MW IHNPAKTHYECKOM IPUMCHCHHWHN XHWMHHU,
OCO3HAHUEC TOro, 4TO B JaHHBIX obnactu HAayKH €CTb PE3YyJIbTAThl JJIMTCIbHBIX I/ICCHGILOBaHI/If/’I,

KPOMMOTJIUBLIX SKCIICPUMCHTAJIBHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPpyJda y‘IéHHX H IIPAKTUKOB,

HHTCPECC U MO3HABATCIIbHBIX MOTUBOB B ITOJTYYCHHHU U TOCIICAYIONIEM aHAJIN3C I/IHCI)OpMaIII/II/I
O MMePCAOBLIX JOCTHIKCHUAX COBpCMeHHOfI OTEUYECTBEHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
MOPAJILHOT'O CO3HAHMS, STUYECKOTO ITOBEICHUS,;

CIIOCOOHOCTH OLCHMUBATh CUTyalluH, CBA3AHHBLIC C XUMUYCCKNMU ABJICHUAMU, U IPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH,

METO/l OLICHUBATh CBOE IIOBEJICHUE U IIOCTYIIKM CBOUX TOBAPUILEH C TO3ULIMH MOPAIbHBIX U
MIPABOBBIX HOPM U € YYETOM OCO3HAHMS MOCHEACTBUN MOCTYIKOB;

4) popmupoBaHue KyJbTYPbI 310POBbSI:

MOHUMaHUE 3JI0POBOTO M Oe30macHOro olpa3a KU3HH, HEOOXOIUMOCTh OTBETCTBEHHOTO
OTHOIICHUA K COXPAaHCHHUIO IICUXUYCCKOTO 3I0POBbA;

coOJroIeHne TpaBMJI 0€30IaCHOTO OOpaIlleHHs C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYI0BOH JIEATEILHOCTH,

NOHMMaHWE LEHHOCTeH MHIUBUIYaJbHOIO IMpaBa U KOJUJIEKTUBHOIO 0€30MacHOro
IIOBEJICHUS B OTHOILIEHUH YI'PO3 3J0POBBIO U KU3HMU JIIOJIEH;

OCO3HaHME TOCIEACTBUI M HENPHATUS BPEIHBIX NPUBBIUEK (YHOTpeOsJeHue alKoross,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEeI0BaTEIbCKONW JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM M IPYTHX BUAAX AEATENBHOCTH;

YCTaHOBKa Ha AaKTHBHOC Y4YaCTUC B PCHICHUM MPAKTUYCCKUX 3aJaqd COHI/IaJ'II)HOI\/'I
HAIIpaBJICHHOCTH (B paMKax CBOCTO KJracca, IJ_IKOJ'ILI);



K MPaKTHYECKOMY H3YUEHHIO Mpodeccuii MTHOBEHHOTO poJia, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS IPEIMETHBIX HHTEPECOB 110 XUMUH;

060pnba 3a TPy, 3a TPy U Pe3yIbTaThl TPYIOBOM NESTEIBHOCTH;

MOJIXO0J K OCO3HAHHOMY BBIOOpPY MHIMBHIYaJbHOM TpaeKkTopuu oOpazoBaHus, Oymyliei
npodeccuu U peann3ai HOPMATBHBIX )KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U 00pa3a K13HU 00I11eCTBa;

6) 3K0JI0TMYEeCKO€e BOCTIUTAHHUE:

9KOJIOTUYECKUN IPUOPUTET OTHOLLIEHUN ¢ IPUPOJON KaK HCTOYHMK CYIIECTBOBAHMS KU3HU
Ha 3eMiie;

IOHUMaHWe TIJI00AJbHOIO  XapakTepa HKOJOTMYECKUX MpoOJieM, HKOJOTHYECKUX
HSKOHOMUYECKHUX IPOLIECCOB B COCTOSIHUM NTPUPOAHON U COLMAIILHOM Cpebl;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU JJIA pCHIICHUA BOIIPOCOB
PaluoOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTHBHBIC HENPUATHBIE JNEHCTBHs, IPUHOCSIIAE BPEA OKPYKAIOIIEW IPUPOJHON cpene,
YMEHHMsI IPOTHO3UPOBATh IKOJIOTMYECKHUE MOCIEACTBUS NPEANPUHUMATEIBCKON EATENbHOCTH U
IIpe0TBpalaTh UX;

MexayHapoAHbIA pa3BUTOTO SKOJIOTUYECKOIO MBILLICHUS, KYJIbTYpPBI, OIIBITA AEATEIbHOCTH
IJIaBHOM HAIPaBJIEHHOCTH, HABBIKOB PYKOBOJICTBA UMH B [TI03HABATEIbHON, KOMMYHUKATUBHON U
COLMAIBHOW MPAKTUKE, CIIOCOOHOCTEH W YMEHHH, aKTHBHO IOAJICPKHUBAIOIIUX HICOIOTHIO
remodoouu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

MHUPOBO33PEHHUS, OOIIETPUHATHIE COBPEMEHHbIE TMOAXOAbl K Ppa3BUTUIO HAyKu H
00I11eCTBEHHOM MPaKTHKY;

[Tonnmanue cenupuKd XUMUAN KaK HAyKH, OCO3HAHMs €€ JBIKEHHUS B paMKaX HayqHOTO
MBIIUICHUS, CO3JaHUsS LEJTOCTHOCTU TPENCTaBICHUS 00 OKpPYKAroIIeM MHpPE KaK O €IUHCTBE
NPUPOJBl U YEIOBEKAa, B MO3HAHUM 3aKOHOMEPHOCTEW U YCIOBUM COXPAHEHUS! €CTECTBEHHOIO
paBHOBECHS;

yOexxIEHHOCTH B 0CO00M MHHOBAIIMOHHOCTH XMMHUU Ui COBPEMEHHOM IIMBUIIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaIbHOU
KyJbTYpbl, B TOM 4YHCJI€ M B TaKUX MpoOJeMax, CBA3aHHBIX C pPa3BUTHEM 4YeJOBEUECTBA —
peCcypCcHOM, SHEPreTUYECKOM, NCTOYHUKaMU M MCTOYHUKaMH 0€30IaCHOCTH, B Pa3BUTUU HAYKH,
YCIIOBUI POTPECCUBHOTO TPY/Ia M SKOJIOTUH. KOM(MOPTHOH JKMU3HU KaXKJOT0 YJieHa 00IeCTBa;

CCTCCTBCHHO-Hay‘{HOﬁ T'paMOTHOCTH: IIOHUMAHUC [IPUHIOUIIOB MCETOAOB IIO3HAHUA,
MNPUMCHCHUEC B HAYYHBIX HayKax, CIIOCOOHOCTU moJiydyaTb 3HaHUA TJIA aHalIM3a U 00BICHEHUS
MEPCICKTUB OKPYKAIOIICTO MHUpPAa W IIPOUCXOAAIINX B HEM I/ISMCHCHHﬁ, HABBIKHU [JCJIAaTh
000CHOBAHHBIE BBIBOJbBI HA OCHOBE IMOJYUCHUA HAYYHBIX (baKTOB n q)aKTI/I'-IeCKI/Ie JaHHBIC C OCJIBIO
AOCTOBCPHBIX BBIBOOOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOIb30BaTh XUMHUYCCKUC 3HAHUS AJId pCIICHUA HpOG.HGM
B €CTCCTBCHHBIX XMU3HCHHBIX YCIIOBHUAX,

HHTEPECC K ITO3HAHUIO, HCCJ'ICI[OB&TCJ'II)CKOﬁ JCATCIIbHOCTH,

CIOCOOHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO W CaMOOOPA30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH,

HuTepec k 0COOEHHOCTSAM Tpy/ia B pa3iIMYHBIX BUIaX NPOPECCHOHATBHON IeATEIHOCTH.
METANPEIMETHBIE PE3YJIBTATHI

MertarnpeMeTHbIE pe3yJbTaThl OCBOSHHSI IIPOTPAMM 0 XUMHUH Ha YPOBHE CPEAHET0 001IIeTo
00pa30BaHUs BKIIOYAIOT:

3HaYUMbIe 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) O0IIeHAayYHbIE TOHATHUS, OTPAXKAIOLIHE 1IeIOCTHOCTh HAYYHBIX KApTUH MUpa U
cnenn(rUKy METOJOB TIO3HAHUS, BIMSHUE B CPEAHHMX HayKax (Marepwsi, BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOIecC, CHUCTeMa, HAayuyHbld (DaKkT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEIOBAHNE, HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEPCAJbHBIE TEXHOJIOTMYECKHE JeWCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHBHEIC,
pEryIATHBHEIE), oOecriedeHne obecreyeHns: (YHKIMOHAIBHONH TI'PaMOTHOCTH W COIMAJBbHBIX
HaBBIKOB 00YYarOIINXCS;

CIOCOOHOCTH ~ OOYYaloIIMXCs  HMCIOJNB30BaTh ~ OCBOCHHBIE  MEXKIUCIHUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC TEXHWYECKUE JICHCTBUS B IMO3HABATEIHHOH M

COLIMAJIbHON ITPAKTHKE .

MCTaHpCHMCTHBIC PaSMBIIIUICHUA PE3YJIbTAThl OBJIAJICBAIOT YHHUBCPCAJIbHBIMU qu6HLIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA IIGI\/’ICTBI/ISIMI/I.

ITo3naBaTeanLHLBIE YHUBEPCAJTBHBIC TEXHOJTOTHIECCKUE IlBi/iCTBI/lﬂ
1) 6a3oBbIe JJOrMUYecKHe AeHCTBHSI:

CaMOCTOSITENIFHO COPMYIIMPOBaTh M aKTyaJM3UpOBATh MpoOJIeMy, pacCMOTpETh ee
BCECTOPOHHE;

OnpeaAcIATL LEJIM ACATCIIBHOCTHU, 3aJaBaTbh IHapaMETpbl U OIPCACIIATL KPUTCPUH HX
HOCTH)KCHHﬁ, COOTHOCHUTD PE3YIIbTAThI ACATCIBbHOCTH C ITIOCTABJIICHHBIMHA BparaMu,

HCIIOJIB30BAaTh IIPU OCBOCHUU 3HaHUM OPpHUEMbI JIOTUYCCKOI'O MBIINUJICHUS: ITOIYJISPHBIC
XapaKTCPHBIC ITPU3HAKU MMOHATUH U COXPAaHATH UX B3aUMOCBA3b, UCITOJIB30BATh COOTBETCTBYIOIIINEC

IOHATHUSA OJIA 00BsICHEHHS OTACIBHBIX (baI(TOB )51 O6LCKTOB;

BBI60p OCHOBaHI/II\/'I 158 KpI/ITepI/IeB JIs1  HAMUOHAJIBHBIX BCEHICCTB U SKOHOMHUYECKOT'O
000CHOBAHUS;

COXPAHAIOTCA IMPUINHHO-CIICACTBCHHBIC CBA3U MCKY U3ydaCMbIMU ABJICHUAMU;



CTPOUTH JIOTHYECKUE paACCYXICHUS (MHAYKTUBHBIC, JEIYKTUBHBIC, [0 AHAJOTHUSIM),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIbI U BBIBO/IBI,

NPUMEHATh B MPOLECCE MO3HAHUSI HCIOJB30BaTh B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeH, MpeoOpa3oBbIBaTh MOJICIbHBIE MPEICTaBICHUS — XMUMHYECKHUN 3HAKOBBIA (CHMBOJI)
DJIEMEHT, XUMHUYECKYI (OpMYIy, YpPaBHCHHE XHUMHYECKOTO COCTOSHHUS — MpU 00ecredeHun
TEOPETUYECKUX II03HABATENIbHBIX M NPAKTUYECKUX 3a1a4, IIPUMEHATH HA3BaHHbBIC MOJECIIbHBIE
MPEJACTABICHUS JJIsl ONIMCAHMS XapaKTEPHbBIX TPU3HAKOB U3Y4aeMbIX BELIECTB U XapaKTep.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOI'O TIO3HAHMS BEIECTB M YCTOMYMBOTO KJIMMaTa,

(bopMynupoBaTh LENHU U 33Ja4d UCCIENI0BaHMsS, UCIOIb30BATh ITOCTABICHHbBIE U 3apaHee
c(hopMyITHPOBAaHHBIEC BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JUIs1 (JOPMHUPOBAHUS
TUIIOTE3 B CTOPOHY IPAaBWIBHOCTU BBICKA3bIBAEMBIX CYKICHU;

o0nasarenb HAaBBIKOB CaMOCTOSTENBHOIO IJIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIICAOBAaHMs, HAOII0OAaTh 3a XOAOM Ipolecca,
CaMOCTOSITENILHO IPOTHO3UPOBATH €T0 Pe3yibTaT, GOPMYyIUpPOBaTh 0000IEHUS U JeNaTh BBIBOIBI
OTHOCHTEJIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS, IPEACTABISIET COOOH 000CHOBAHHBIN
OTYET O IpOoJeNaHHO padoTe;

IPUOOPECTH ONBIT YYEHMUYECKOH HCCIIEN0BATEIbCKOM M IPOEKTHOW JI€ATEIbHOCTH,
o0ecrneynTb BO3MOXKHOCTb U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOOB pELICHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB [TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCA B pPa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOuyHble TocoOus, pecypcbl HHTepHera),
AHAIN3UPOBATh MHQOPMALMIO PA3IUYHBIX BHUIOB U (OPM NpEJCTaBICHMS, OLIEHUBATH €€
JI0Ka3aTeJIbHOCTb U HENTPOTUBOPEYUBOCTD;

(dbopMynupoBaTh 3ampochl U TMPUMEHATh pPA3IUYHbIE METOJbl NIpPU TOUCKE U OTOOpE
uHpopMalnu, He0OXOAUMBIE JJIs1 BBIOJHEHNS HAYYHBIX 33a4 ONPEeICHHOTO THUIIA;

HpI/IO6pCCTI/I OIIBIT HCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U
PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOpaTh ONTHUMaJbHYIO (hOpMY IpeacTaBieHHUs MH(OpMaLUU (CXEMBbI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

HCIIOJIB30BaTh Hay‘IHBIﬁ A3BIK B KQYECTBE CPCACTBA IIPpU pa60Te C MCAUITUMHCKUMU JaHHBIMU
MMPUMCHATH MCEKIIPEAMCTHBIC ((I)I/ISI/I‘{CCKI/IC n MaTCMaTI/I‘-ICCKI/IC) 3HaKW M CHUMBOJIBI, (I)OpMyJ'IBI,

ab0peBuaTyphl, HOMEHKJIATYypY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYECKUEC CPEACTBA BUTUMOCTH.



KOMMyHI/IKaTI/IBHLIe YHUBEPCAJABbHBIC TEXHOJOTHYECCKHUE JelCcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBYIOIICH 00CYK/1aeMOi TeMe B XOJIe TUaIora u/uiu
o0cCyXJIeHUs, BBICKAa3bIBATh UJEH, HOPMYIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1a4u;

JIOCTUTAETCS C MPE3CHTALMEN PE3YyJbTAaTOB MO3HABATEIBHOM AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHHKAMU IPH HPOBEAEHUM XMMHUYECKOI'O
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKTa, U (OPMYJIUPOBAHUHU BHIBOJOB IO pe3yJbTaTaM NPOBEAEHHBIX
MCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

Pel"yJ’[ﬂTI/IBHLIe YHUBEPCAJIbHBIC TEXHOJOTNYECKUE JeHCTBHUA:

CaMOCTOSITENIBHO IUIAHUPOBaTh M H3Yy4aTb CBOK II03HABATEIBHYIO JIE€ATENBHOCTD,
OINpEAEIATh €€ LU U 3aJaul, KOHTPOJIUPOBATh U MO Mepe HE0OXOJNMOCTH KOPPEKTHPOBATH
QITOPUTM JIeHCTBUH MNpH BBHINOJIHEHUM HAYYHBIX W MCCIEJOBATENIbCKUX 3ajiad, BbIOUpPATh
HanOosee 3 PeKTUBHBIN croco0 UX pEeIIeHNs C YIeTOM MOJyYSHHsI HOBBIX 3HAHHUN O BEIIECTBAX
U pabouux peaxiusx;

U3Y4YUTb CAMOKOHTPOJIb ACATEIBHOCTA Ha OCHOBE CAMOAHAIIN3a U CAMOOLIEHKHU.
INPEJIMETHBIE PE3YJIBTATbBI

[TpenMeTHBIC pe3ynbTaThl IPOrPAMMBI OCBOCHUS 10 XUMHUU Ha YTiyOJIEHHOM YpPOBHE Ha
YPOBHE CpeAHero oo1iero o0pa3oBaHus BKIIOYAIOT B ce0s XapaKTepHbIe Ui yueOHOro mpeiMera
«XuMHS» HAyYHBIC 3HAHUS, HABBIKM M BUIBI JCHCTBHI 1O OCBOSHHIO, NPEOOpPA3OBaHUIO U
npeoOpa3oBaHUI0 3HAHWHM, BUJIBI ACSITENFHOCTH IO TIOMYYEHUIO HOBBIX 3HAHUU U MpPUMEHEHUE
3HAaHUM B Pa3JMYHBIX HAyYHBIX OCHOBAax. , a TAKK€ B €CTECTBEHHBIX JKM3HECHHBIX YCIIOBHUSIX,
rpaHuIax ¢ XMMHeER. B mporpamme 1o XuMuM peAMETHBIE PE3YJIbTAThl IPEACTABIICHBI 110 TO1AM
W3y4YECHHUS.

10 KJIACC
[TpenmeT pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsD) OTPayKaroT:

c(OPMHPOBAHHOCTb NPEACTABICHUN: O MecCTe U pealu3ali OpPraHWYecKOl XUMHHM B
CUCTEME CTPYKTYpHOM HayKH, U €€ pojib B 00ECNEeYeHHM pa3BUTHs YEJOBEUECTBAa B paMKax
npo0jeM KIIOYeBOM, 3HEpreTMYeckod W MHUIIEeBOH O0e30MacHOCTH, B PA3BUTUM MEIUIIMHBI,
CO3JaHMM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB OHHEPrHMHM, B YCIOBHUAX pPa3yMHOTO
IPUPOJIONIONB30BAHUSA, B IMEPEX0JIe MUPOBO33PEHHMS M OOIIEH KyJIbTypbl YellOBeKa, a TakKkKe
HKOJIOTMYECKOTO 0OOCHOBAHHOTO OTHOILIEHHS K €T0 3/I0pOBbIO U IMIPUPOIHOI cpejie;

cucTtema obecrieueHus! 3HaHU|, KOTopasi BKJIIOYaeT B ce0s: OCHOBOIIOJIAratoife MOHATHS —
XUMHUYECKHUH JJIEMEHT, aTOM, SIPO M AJIEKTPOHHAast 000JI04Ka aToma, s-, P-, d-aToMHbIe OpOuTaH,
OKOHYATEJIbHOE U BO30YKIEHHOE COCTOSIHME aToMa, rMOpuau3aliis aTOMHBIX opOHTalnel, MOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULIATENBHOCTD. , CTENIEHb OKHCIIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpHAsl, MOJIAPHBIA 00BEM, YITIEpOJHBIA CKelleT, pyHKIMOHAbHAs Tpylna, paauKal,
CTPYKTYpHBIE (opMyIbl (pa3BEPHYTHIE, COKPALIEHHbIE, CKEIETHBIE), U30MEpUsl CTPYKTypHast U



MPOCTPAHCTBEHHAsT (TeOMeTpUYecKas, OINTHYeCKass Macca), H30MEpbl, TOMOJIOTHYECKUN
pSi, TOMOJIOTH , YTJIEBOJAOPOAbI, KHUCIOPOA- U a30TCOAEpKAlllie OpPraHUYeCKHe COETUHEHMUS,
MOHOMEpPHI, TOJUMEPHI, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS; TEOPHH,
3akoHbI (mepuonumueckuii 3akoH J[. M. MenzaeneeBa, Teopusi ¢uznueckux BemecTtB A. M.
BbyrnepoBa, 3akOH cOXpaHEHHUs! BEIIECTB, 3aKOH COXpaHEHUsI M NPEBPAILICHUS SHEPTUU IMPHU
SHEPTrUYHbIX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKHE
3HaHUS, apryMEHTUPOBAHHE B OCHOBE MOHMMAHHUS MPUYUHHOCTH M CUCTEMHOCTbh HETaTUBHOTO
BO3/ICHCTBUS; IPECTABICHUS O MEXaHU3MaX (PU3MUECKOT0 BO3ACUCTBUS, TEPMOJAUHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHHUS, O B3AMMHOM BIUSIHUUA @TOMOB U I'PYIII aTOMOB
B MoJIeKyJax (MHIYKTUBHBIA W  Me30MepHbIH  3ddekrsl, opueHTantel I wu 1l
poza); GaKkTOJOTHUECKUE CBEIEHUs O CBOMCTBAax, COCTaBe, IOJYy4YeHHH M 0€30MacHOM
UCIOJIb30BAaHUU TPAJUIIMOHHBIX METOIOB B OBITY U MPAKTHYECKOW AEATEIbHOCTH 4YeJIOBEKa,
000CHOBaHbI Hay4HbIC MPUHIMIBI XUMHYECKOTO MPOU3BOJCTBA (10 MPUHLHUITY MPOU3BOJICTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIl: BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATHI, COXPAHITh UX
B3aUMOCBSI3b, COOTBETCTBYIOIINE MOHATHS TIPU OMKUCAHUM MCIIOJIB30BAaHUS COCTaBa, CBOMCTBA U
CBOICTBA PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIH30BaTh XUMHUUYECKYI0O CUMBOJIUKY JIJISl COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OMpee/IIeMbIX BEIIECTB;

COCTAaBUTh YPABHEHUS U PACKPBITh HUX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
MIPUHIIMAITEI ¢ TOMOIIBIO COCTABJICHUS OallaHca OanaHca 3THX 0aJaHCOB, METO]a HOHHOTO 0OMEHa,
MyTH COCTABIIEHUS MX MOJIHBIX U COKPAIIEHHBIX UHBIX (HOpM;

HU3TOTOBUTH MOJCIN MOJICKYJI XUMHUYCCKUX BCHICCTB IS UIINIFOCTpAalUU UX XUMHUYCCKOTO U
MMPOCTPAHCTBECHHOI'O COACPKAHUS,

c(OpPMHPOBAHHOCTh YMEHUI: COXpaHEHUE NPHUHAUIEKHOCTH HW3YUYEHHBIX BELIECTB MO UX
COCTaBy M CTPOEHHUIO K OIIPEJEIEHHOMY KJIAcCy/TpyIIle COEIUHEHWH, AaBas UM Ha3BaHHE I10
cucremarnueckoil HomeHknarype (MIOITAK) u npuBoas npu 3TOM TpUBHAJIbHBIE Ha3BaHUS AJIS
OTJIENbHBIX IPEJCTaBUTENIEH BELIECTB (ITHIIEH, alleTUIIEH, TONYOJ, TJIMLUEPHUH, STUICHIIUKOIIb,
denon). , hopManbIeTua, aleTaabAeru]l, alleTOH, MypaBUMHOBAas KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBAasi, OJEHHOBAas, MaJbMUTHHOBAs KHUCIOTHI, TJUIUH, aJlaHUH, MajbTo3a, (PPyKTO3a,
AQHWIMH, JUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OpMYyIMPOBAHHOCTh METOJIOB OTpPEACNECHUSI BHIa XUMUYECKOW CBS3M B pe3ylbTarax
COeTMHEHUH (KOBaJICHTHAs! M HIOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBA3b);

ChopMHUpOBaHHOCTH TPUMEHEHUS MOJIOKEHU I TEOpUU XUMHUYECKUX BELLECTB
A. M. bytneposa st 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U 3apsja;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOECHHE, (PU3MUECKHEe U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENIEH Pa3JIMUHBIX KJIACCOB BEIIECTB, TAKUX Kak:
AJKaHOB, LHKJIOAJKAHOB, AJKEHOB, aJKAJWEHOB, AJIKMHOB, ApOMAaTHYECKHX YIJIEBOIOPOJOB,
CIHMPTOB, AaJIbJCTU/IOB, KETOHOB, KapOOHOBBIX KHCIOT, HPOCTBIX M CIOXHBIX 3(QHUPOB,
coJiepKalnxcs, HUITPOCOSANHEHUI U aMMHOB. , aMUHOKHUCIIOTHI, O€JIKH, BBIBOABI (MOHO-, TU- U
HOJICaxapuabl), WIIIOCTPUPOBATh TI'C€HETUYECKYIO CBSI3b MEXKJIY HHUMH COOTBETCTBYIOLIUM
YpaBHEHUEM C HCIIOIb30BAaHUEM CTPYKTYPHBIX (pOpMyIT;



CdopmupoBaHHbIE METOJBI MOATBEPKAAIOT HA KOHKPETHBIX IpPUMEpax XapakTep B
3aBUCHMOCTH OT KJIACCOBOHM CIIOCOOHOCTH PE3yNIbTaTOB [0 KPATHOCTH M THUITY KOBAICHTHOW CBSI3H
(0- 1 T-CBSA3M), B3aMMHOTO OOIIETO aTOMOB ¥ IPYIIIT aTOMOB B MOJICKYJIaX;

c(OpMYITMPOBAHHBIE XapPaKTEPUCTHKH XapaKTEPU30BaTh HMCTOYHUKH YTIIEBOJIOPOIHOTO
ChIpbst (He(pTh, MPUPOIHBIN ra3, yroyb), CIOCOObI €ro MepepadoTKU U MPAKTHIESCKOE TPUMEHEHNE
nepepaboTKU IPOJAYKTOB;

c(OPMHUPOBAHHOCTD BIAJICHUSI CHCTEMOW 3HAHMA O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOIIOIEHNS, BIUSHUS, MOJCIUPOBAHUSI, SIKCIIEPUMEHTE (PeaibHOr0 U MBICJICHHOIO)
Y MIPAKTUKU IPUMEHEHUS dTUX 3HAHUK;

c(hOpMUPOBAHHOCTh  METOJOB  NPHUMEHEHHUS OCHOBHBIX  ONEPAIMA  MBICTUTECIHHON
JESTEIIbHOCTH — aHAJM3a U CHUHTE3a, CPaBHEHUs, O0OOIIEHUS, CHCTEMAaTH3allid, BBISBIICHUS
MIPUYHHHO-CJICACTBEHHBIX CBSI3€H — JIJI M3YUYEHUSI CBOMCTB BEIIECTB U MPUPOJIHBIX SIBJICHHH;

c(OPMHUPOBAHHOCTh yYMEHUIl: BBIABIATH B3aUMOCBSI3b (YHAAMEHTAJIbHBIX 3HAHUH C
NOHATUSMH ¥ TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAyYHBIX NPEIMETOB sl Oojee
OCO3HAHHOT'O NTOHMMAaHMsl CYyIIHOCTU MAaTE€PUAIBHOTO €UHCTBA MUPA, UCII0JIB30BATh CUCTEMHBIE
3HAHMS 110 OPTaHUYECKOW XUMHHM JUIsl OOBSICHEHUS U IPOrHO3UpPOBaHMs 0a30BOil, €CTECTBEHHO-
HAy4YHOU IIPUPOJIBI;

c(OpMUPOBAHHOCTh YMEHMIA: MPOBEIEHNE pPAcu€TOB MO XHUMHUYECKUM (opmynam u
YPaBHCHUSM C HCIOJb30BaHUEM (PU3NYSCKUX BEIWYMH (Macca, OOBEM Ta3a, KOJIUYCCTBO
BEIIECTBA), XAPAKTEPHBIX BEIIECTB C KOJIMYECTBEHHOW 4YaCThiO: PACUYETHl MO HAXOXKICHHUIO
XUMHUYECKHX (DOPMYIT MO M3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTAPHBIX AJIEMEHTOB, MPOIYKTOB
CoJIeprKalIiX ra3000pa3HbIe JIEMEHTHI BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLICHUBATH C TMO3UIUN
0€30MacHOCTH MOCIEICTBUI OBITOBON U IPOU3BOJCTBEHHON JCSITEILHOCTH YEJIOBEKA, CBA3aHHON
C TepepabOTKON BEIIECTB, HCIOJIH30BAThH MOTYYCHHBIC 3HAHUSA [JII TPUHSATHS TPaMOTHBIX
pelIeHui B onpeAeNieHHbIX 00IacTAX, C XUMHUEHH;

chopMHpOBaHHAs YMEHHI: CaMOCTOSATENbHO IUIAHUPOBATH M MPOBOJUTH XMMUYECKUH
JKCIEPUMEHT (TIOJydeHHWE M HU3Y4YEHHE OIpEAENIEHHbIX CBOMCTB BEIIECTB, KaueCTBO
YIIEBOJOPOAOB  Pa3jIMYHBIX  KJIACCOB M KUCJIOPOJCOIEP)KallMX  BEIIECTB, PpELICHHE
HKCIIEPUMEHTAJIbHBIX 3aJad 10 Paclo3HaBaHUIO YKa3aHHBIX BEILIECTB) C COOIIOACHHEM MPaBUI
Oe3omacHOro oOpalieHuss ¢ CcaMHMM BelleCTBaMH U JabOpaTOpHBIMM  NpHOOpamH,
dbopMynupoBaHWE  ILEJNBHBIX  HUCCIEJOBAaHMM, TONAEPKUBAaTh  pa3IUYHbIE  PE3YJIbTAThI
DKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHHIA:
coOnroAaTh MpaBHUiia SKOJIOTMUYECKOTO MOBEACHHSI B OBITY U TPYIOBOW NEATEIHHOCTU B
LEJISIX COXPAaHEHUs CBOETO 3/I0pPOBbs, OKPY)KAIOIIEH NPUPOJHOM Cpelbl U AOCTHIKEHHH ee

pa3BUTHS;

OCO3HaBaTh OIMMACHOCTh TOKCHYCCKOI'O BO3)1€ﬁCTBPI$I Ha JXUBBIC OPraHU3MBbl OIMPCACIICHHBIX
BCIICCTB, ITIOHUMAas CMBICJI ITIOKa3aTCJIAd HI[K,

AHATITU3UPOBATE NPEUMYIICCTBO MPUMEHCHU MCTOJO0B B ITPOMBIINIJICHHOCTH U 6BITy C TOYKH
3pCHHA COOTHOHMICHUA pUCKA U ITOJIb3bI;



ChopMupOBaHHOCTh yYMEHHI: M3Y4YUTh II€JICHANPABICHHBIA MMOMCK HWHPOPMALUU B
pa3IMyYHBIX MCTOYHMKAX (HayuyHas M y4yeOHO-Hay4yHasi JUTepaTypa, CpEACTBa CO3JaHus
uHpopManuu, Wutepuer u Ipyrue), TIIATEJIBHO POAHATU3UPOBATh XUMUYECKYIO
uH(popMalrio, epepaboTaTh €€ U UCIOIb30BaTh B COOTBETCTBHUHU C 3aJaHHON yueOHOU (HOopMOii.
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c(hOpPMHUPOBAHHOCTH MPEACTABICHUN: O MATEPUATLHOM €UHCTBE MHUPA, 3AKOHOMEPHOCTH U
MI03HABAEMOCTH TOCJICACTBUIA TIPUPOJIBI, O MECTE U 0OOCHOBAaHUH XMMHHU B CUCTEME 00Pa3yIOLIHX
HAYyK M €€ pOJIM B OOECICUYCHUU pA3BUTHUS, B OOECICUECHUU NPOOJIEM allbTePHATUBHOM,
9HEPreTUYECKOI U MPOIOBOIBCTBEHHON 0€30IIaCHOCTH, B PA3BUTHU MEIUIMHBI, CO3JIaHMH HOBBIX
MaTCpHraJioOB, HOBbIX MCTOYHUKU SHCPIruv, B O6€CH€‘-I€HI/II/I Pa3yMHOI'O IMPUPOAOIIOJIL30BaHNA, B
npefenax MHPOBO33PEHHS W OOWIEH KyIbTypbhl UYEJIOBEKa, a TaKkKe OSKOJIOTHMYECKOTO
000CHOBAaHHOTO OTHOIIEHUS K €T0 3JJ0POBbIO U IIPUPOIHOM Cpee;

cucrtema obecrieueHus 3HaHu|, KOTopasi BKJIIOYAaeT B ce0sl: OCHOBOIIOJIAratoIfe MOHATHS —
XMMHYECKUI JJIEMEHT, aToM, aToM sipa, M30TOIbI, AJIEKTPOHHAs 00oioYka aroma, s-, pP-, d-
aTOMHBIE OpOMTAIH, TOCTOSTHHOE M BO30YXIEHHOE COCTOSIHHE aTOMa, THOpUIM3AIHs aTOMHBIX
opOutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEHNEHb OKHCICHMS,
XUMHUYECKasl CBA3b (KOBAJICHTHAs, MOHHAs, METAJNIMYecKasi, BOJOPOAHAs), KPUCTAJUIMYECKas
pelmérka,  XMMUYECKas ~ peakuus,  pacTBOPEHME, ANIEKTPOJINTBL,  HEJJIEKTPOJIMTHI,
NEKTPOJUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKAa3aTellb,
OKHCIIUTENb, BOCCTAHOBUTEIb, TeMIEpaTypHbIH 3()()EKT XUMHUECKOro COCTOSHUS, CKOPOCTh
XUMHUYECKUH PEXUM, XUMUYECKOE paBHOBecHE; Teopuu U 3aKOHbI (TEOpHUs AIEKTPOIUTUUECKON
accouuanuu, nepuonnyeckuil 3akoH .M. MenneneeBa, 3aKOH COXpaHEHHs MAacC BELLECTB, 3aKOH
COXPAHEHHUs U MPEBPALCHUS SHEPTUH NIPU PEAKIIMOHHBIX PEAKIUAX, 3aKOH ITIOCTOSIHCTBA COCTABA
BEIIIECTB, 3aKOH FOPUIMUYECKON JAUCCOLUAINH), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, KOHCTUTYLIUH B OCHOBE IIOHMMaHUsl IPUYUHHOCTH U CUCTEMHOCTH
MIPOSIBIICHUS; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU BEIIECTB HAa aTOMHOM, HWOHHO-
MOJIEKYJIIPHOM U HAJIMOJEKYJSIPHOM YPOBHSX; IPEICTABICHHE O MEXAHU3Max E€CTECTBEHHOI'O
BETpa, TEPMOJAMHAMUYECKUX
Y KMHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHH, PACTBOpAX U
JHCTIEPCHBIX paccyikax; (pakToJIOTHYeCKUe CBEJIEHHs O CBOMCTBAax, COCTaBe, IOJYYEHUH WU
0€30MacHOM HCIIOJIb30BaHUM OPraHMYECKUX HEOPTraHMYECKHUX BEIIECTB B ObITY M MPaKTHYECKON
NeSITeIbHOCTH YeJIOBeKa, 000CHOBAIM HayYHbIE MPUHIUITBI XUMUYECKOTO IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATh XapaKTepHbIE MPU3HAKU MOHATUH, COXPAHATh UX
B3aUMOCBSI3b, COOTBETCTBYIOIIME MTOHATHS IIPM ONUCAHUM HEOPraHMYECKUX BEIIECTB M HX
IIPEBPAILCHUI;

ChopMHUPOBAaHHOCTH METOOB MCIOJb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsSi COCTaBIICHUS
dbopmyn BemecTB W (yHIaMEHTAIBHBIX (YHIaMEHTAIBHBIX JJIEMEHTOB, CHCTEMAaTHYECKYIO
Homenknarypy (MFOITAK) u TpuBuanpHbIe Ha3BaHUS SJIEMEHTAPHBIX BEIIECTB;

c(hOopMyJIMPOBAHBI METO/IbI OIIPEIEICHNS BAIEGHTHOCTU U CTENEHHU OKUCIEHUS XMMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX, XMMHUYECKMHA BUJ CBS3HM (KOBAJEHTHAs, MOHHAs, METaJNINYyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;



chopMynupoOBaHa XapaKTEPUCTUKA 3aBUCUMOCTH CBONCTB BEIIECTB OT XUMHUYECKOTO BHUJA
CBSI3W M TUMA KPUCTALUTMYECKOW PEmIéTKH, OOMEHHOTO U JOHOPHO-aKIENTOPHOTO MEXaHH3MOB
00pa3oBaHus KOBAJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHIA: KJIaCCU(PUIIMPOBATh: HEOPraHMYECKUE BEIIECTBA 10 UX
COCTaBY, XMMHUYECKHE CBOMCTBA 10 PA3IMYHBIM BO3JACUCTBUSM (YUCILY U COCTaBY pEarupyromunx
BEIIIECTB, TEIIOBOMY 3(P(EKTy, C y4eTOM CTEHNEHH OKHCJICHHS 3JEeMEHTOB, OOpaTHOH CBS3H,
pa3IMYHBIX KaTalu3aTOpPOB U JIPYrHX); CAMOCTOSTENIbHBIN BRIOOp OCHOBAaHUI U KpUTEpUEB JIs
KJIAaCCHU(UKALNN U3Y4aeMbIX BEIIECTB 10 MPUPOTHBIM U IKOJIOTUYECKUM (HaKTOpaM;

CdopMupoBaHHOCTH PaCKpBIBAET CMBICT Tepuoaudeckoro 3akoHa J[. . MenneneeBa u
BBIBECTH €TI0 CUCTEMATH3UPYIOUIYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIHIO;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPH30BaTh JICKTPOHHOE CTPOCHHUE aTOMOB U MOHOB
OCHOBHBIX  JIEMEHTOB  IepBoro—4erBéproro  mnepuonoB  Ilepuoanueckoit  cucTemsl
.. MenneneeBa, HCHONB3Yys IOHATUSA  «IHEPrE€TUYECKUE YPOBHW», <(«OQHEPreTUYECKUE
HOAYPOBHUY», «S-, P-, d-aTOMHbIC OpOHMTAN», «OCHOBHOE U BO30YKAEHHOE DHEPreTHYCCKHE
COCTOSIHUSL aTOMay; OOBSICHUTh 3aKOHOMEPHOCTH HM3MEHEHHUS] CBOWMCTB JJIEMEHTOB M MX
coeHeHul no nepuojam u rpynmnam [lepuonndeckoit cucrems 1. . MenzaeneeBa, BajJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HA OCHOBE BEILECTB MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHUE CBONCTBA
BEIIECTB PA3JIMYHBIX KJIIACCOB, MOJATBEPXKIATh CYIIIECTBOBAHUE T'E€HETHUYECKOW CBS3U MEXKIY
HEOPTaHMYECKUMH BEIICCTBAMH C TIOMOIIBIO COOTBETCTBYIOIMIETO (PU3HUECKOTO BO3ACHCTBYS;

chopMHpOBaHHAs CIIOCOOHOCTB PACKPBITUS CYILIHOCTHU: OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX METOJOB IIyT€M COCTaBJeHMs OajaHca OajlaHCa 3TUX AaKTHBOB; CIIOCOO
MOHHOTO OOMEHa COCTaBJIEHMS HUX IOJHBIX U COKpAIIEHHBIX MOHHBIX (OpM; KHOIKA
THJIPOJIN3a; BHE3AIHOE KOMILIEKCOOOpa3oBaHue (IO MPUHIMITY THIPOKCOKOMIUIEKCOB LIMHKA U
BO3/ICICTBUS);

c(hOopMyYITHPOBAaHBl METO/Ibl OOBSICHEHUS! 3aKOHOMEPHOCTEH MPOTEKaHUsI SYKOHOMHYECKOTO
apdekra ¢ yuyéTOM HX XapaKTEPUCTHK XapaKTEPUCTHUK, XapaKTepa H3MEHEHHUS CKOPOCTU
XMMHUYECKOT'O COCTOSTHHSI B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, @ TAKXKE XapaKTepa CMEICHHS
XUMHYECKOTO PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuniun Jle HlaTens);

c(hopMyTUPOBAHHBIE XAPAKTEPUCTUKU , OMPECIAIONINE XapaKTep XUMHYECKUX SBICHHM,
reHepaIusi Ha OCHOBE MPOMBIIIIEHHOTO MOJIYYeHUs CEPHON KHCIOTHI, aMMHUAKH, OOIINX HAYYHBIX
HAay4YHBbIX XHUMHYECKHX MPOAYKTOB; MPEUMYIIECTBO NMPUMEHEHHUS HEOPraHMYECKHX BEIIECTB B
MPOMBINIIICHHOCTH U OBITY C TOYKH 3PEHHUSI COOTHOILIEHHS PUCKA U TIOJIBb3bI;

CdopmupoBanHas cucTeMa BIIQJICHHS 3HAHMSIMHU O METOJaX HAy4YHOro IO3HAHMS
MPEOCHUIOK IPUPO/IbI — HA0JI0IEHNE, U3MEPEHUE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN), = NpPUMEHEHHWE B  HAy4YHBIX  HayKaX, METOJbl  NPUMEHEHHUs  ITHUX
3HAHUH NP SKCIIEPUMEHTAJILHOM TPOBEJCHUM BEIIECTB M OOOCHOBaHHME TEOPETHUECKUX
MPEOCHUIOK, MPEINOoJIaraéMoro MecTa B IpUPO/Ie, MPAKTUUECKON 1eATEeIbHOCTH. YEIOBEK U B
MIOBCEIHEBHOM JKN3HY;

c(OpPMHPOBAHHOCTh METO/IOB BBISBIISIET B3aUMOCBSI3b PAllHOHAILHBIX 3HAHUHN C TOHATHAMU
U TPEACTaBICHUSMHU JPYTHX €CTECTBEHHO-HAyYHbIX INPEIMETOB jsi 0ojiee OCO3HaAHHOIO
IIOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUDA,



CdopMUpOBaHHOCTH METOJOB MPOBENCHUS PAaCcYETOB: C HWCIOJIB30BAHUEM TOHSATHI
«MaccoBasi JI0JIsl BEUIECTBA B PAcTBOPE» U «MOJISPHAsl KOHIIGHTpAIMs»; Macca BELIECTBA HIIN
o0beM ra3a II0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macca MWIM OOBEM OJHOIO W3
IPUCYTCTBYIOIIMX B TMPOSBICHUHM BEIIECTB; TEIUIOBOTO 3¢ ¢deKTa; 3HaueHUsI BOJOPOIHOTO
[IOKa3aTelsl pacTBOPOB KHUCIOT M IIENOYEH ¢ CTENEeHbIO JAuccolManuy; macca (oobema,
KOJIMUECTBO BEIIECTBA) COCTOSIHUS MPOJYKTA, €CJIM OJHO U3 MCXOJHBIX BEILECTB JaHO B BUJE
pacTBOopa C OIpENeNeHHOW JOJe pacTBOPEHHS BEIIECTBA WM JAaHO B H30BITKE (WMeEeT
IPUMECH); A0J BBIX0J1a MPOAYKTa; 00BEMHBIX OTHOILICHUH T'a3;

Cc(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOATENBHO IUIAHUPOBATh U NPOBOAUTH XMMUYECKHH
OKCIEPUMEHT (IIPOBEIEHUE HOHHOIO OOMEHa, NOATBEP)KICHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILECTB, OIPECIICHUE CPEbl PACTBOPOB BEIECTB € IOMOIIbIO UHINKATOPOB,
U3ydyeHHE pa3IMyHBIX  (PAKTOPOB HA  CKOPOCTH  XHMHYECKOTO pEXHMa, pELICHHE
SKCHEPUMEHTAJIbHBIX 3aa4 1o TeMaM «Metauib» U «Hemerais» ) ¢ coONr0AeHUeM MpaBuil
6e30macHOro oOpalleHus ¢ BeLecTBaMU U J1a00paTOpHBIMU Ipudopamu, GopMyIHpoBaTh LEIH
UCCIICIOBaHMsl, 3aHUMAaTh JOJDKHOCTHM B Pa3IU4HOM (opMme pe3yabTaToB 3SKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIT: COOJIOIaTh MPaBHJIa UCIIOIB30BAHUS XUMUYECKOMN MOCYIbI U
nabopaTtopHOro 060pyAoBaHUsl, OOpaleHHE C BEIIECTBAMU B COOTBETCTBUU ¢ 0OOCHOBAaHUEM IO
OCYIIIECTBIICHUIO JTAOOPATOPHBIX OWOJOTHYECKUX OIBITOB, SKOJOTUYECKHH PYKOBOJUTEID
MOBEICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370pPOBbS,
OKpYXKalolllell MNpUPOJHOM CpeApl M JOCTHKEHHN €€ Ppa3BUTHUs, OCO3HABATH OMACHOCTh
TOKCHYECKOE JEHCTBUE HA IKUBBIE OpPraHU3Mbl ONPENEICHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszarens [TJIK;

ChopMupOBaHHOCTb ~YMEHHH: M3Y4YMTh Il€JICHANpaBJIECHHBIH IOUCK XUMHUYECKOH
UHPOpPMALUK B Pa3IMYHBIX MCTOYHWKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeAcTBa
co3nanus uHpopmauuu, VHTepHET W Jpyrue), TIIATEIbHO MPOAHATM3UPOBATH XMMUYECKYIO
uHpOpMaIHNIOo, TepepadboTaTh e U UCTI0Ih30BATh B COOTBETCTBHH C 33/IaHHON y4eOHOH (hOPMOT.



TEMATUYECKOE NNAHUPOBAHUE

10 KINACC
Ne Hazpanue pa3zenoB u TeM MporpaMMbl KomnnuectBo yacos ‘ DnexTpoHHbIe (LU POBLIE)
n/m Bcero| KontponbHble I[IpakTHyeckue obpasoBaTesbHbIe PECYPChI
paboThI paboThI
|Pa3ne.11 1. Teopernyeckre 0CHOBbI OPraHHYeCKO XUMHH |
1.1 |[IpeameT opraHMYeCcKOr XUMHUH. TeOpHs MPOBEACHUS 8
pesynbraTtoB A. M. Bytneposa
|I/IT0r0 0 pasenny H 8 H |
|Pa311e.11 2. Yri1eBoA0OpPOabI |
|2.1 HHpeL{eJ‘IBHHe YIIEBOJOPO/IbI — alIKaHbI, IUKIIOATKAHbI H 5 H H H ‘
|2.2 HHenpeI[enLHLIe YIJIEBOIOPOAbI: AIKEHBI, AlIKaIUEHBI, AJIKIHBI. H 14 H H 1 H ’
|2.3 HApOMamquKHe yIJ1€BOJOPO/IbI (apEHbI) H 8 H H H ’
|2.4 HHpI/IpOZIHBIe UCTOYHHUKH YTIIEBOJIOPOJIOB U UX MepepadoTKa H 4 H H H |
|2,5 HFaJ'IOl"eHHPOI/ISBOJIHBIG YTIIEBOIOPOIBI H 4 H 1 H H |
|I/ITOro 0 pa3feny H 35 H |
|Paazle.11 3. Kuciopoacoaepxanue oprann4ecKkue CoeJuHECHUS ‘
|3.1 HCHI/IpTBI. deHon H 11 H H H ’
3.2 ||KapOoHWIbHBIE COCTMHEHUS: allbACTHIIBI U KETOHBI. 21
Kap6onoBsie kucnotsl. Croxubie 2Qupbl. Kups

33 |Yraesonsr EN 1 | | |
|I/IToro 0 pa3feny H 41 H ‘
|Pa311e.11 4. Azorcoaep:kamue OpraHu4ecKue coeIHHeHust ’
|4.1 HAMI/IHBI. AMMHOKHCIIOTHI. benku H 12 H 1 H 2 H ’
|I/IT0ro o pazjaeny H 12 H ‘
|Pa3zle.11 5. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUSA ‘
|5.1 HBLICOKOMOJIeKyJBIpHBIC COEIMHEHUS H 6 H H 1 H ‘




Ne HaszBanue pa3nenoB u TeMm nporpaMmsl ‘ KosnuectBo yacoB DnekTpoHHbIE (IUPPOBEIC)
n/m Bcero| KontponbHbie [pakTryecKue obpasosatenbHbIe PeCypehl
paboThl paboThl

|I/ITOro o pazjaeiy H 6 H ‘
|OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 3 | 6 | |
11 KINNACC

Ne Ha3BaHue pa3znenoB u TeM porpaMMsl ‘ KonnuecTBo 4acos ‘ OnexTpoHHbIE (IIHPPOBHIE)

n/n Bcero| KonTposbHbie [MpakTryeckue obpazoBatebHbIE PeCypCEI

paboTsI paboThI
|Pa311e.11 1. Teopernyeckne 0CHOBbI XHMHH ’
1.1 ||Crpoenue aroma. Ilepuonnyeckuii 3akon u I[lepuoauueckas 9
cucrema 1o ssementaM /. . Menneneesa

|1.2 HCTpOCHI/Ie BemecTBa. MHOTO0oOpas3ue BEIIeCTB H 11 H H H |
|1.3 HXI/IMI/I‘IGCKI/IC MPOIIECCHI H 19 H H 3 H ‘
|I/ITOro 0 pa3zerny H 39 H ’
|Pa3)1e.11 2. Heoprannyeckasi Xumust ’
|2.1 HHeMeTaJIJILI H 31 H H 3 H |
|2.2 HMeTaJIJILI H 23 H H 2 H |
|I/ITOro 0 pa3feny H 54 H |
|Pa3zle.11 3. XumMus 4 :KU3Hb ‘
|3.1 HMCTOI{H MO3HAHUA B XUMUHU. XUMHUSA U )KU3HD H 9 H H H ’
|I/IT0ro 10 paszeny H 9 H ’
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 202 || 4 | 8 | |




NOYPOYHOE NIAHNPOBAHUE

10 KNACC
No Tema ypoka KonnuectBo yacoB ‘ Hara DIEeKTpOHHBIE UPPOBHIC
n/m Bcero|| Kontponsusle || Ipakruueckue || A3YICHIA obpasosatesbHbIe
paboTHI paboTHI pecypceel
1 |IIpenmer u 3HaUE€HUE OPTAaHUYECKON XUMUH, IIPEICTABICHHUE O 1
MHOTHX 00pa3ax U3MEPEHHBIX COSAMHEHHM.
2 | DneKTpoHHOE IBHKEHHE aToMa (OCHOBHOE M BO30YKIEHHOE 1
cocTosiHue). BaneHTHbIE BO3SMOKHOCTH aTOMa
3 || XuMuyeckas CBSI3b B YKa3aHHBIX COCIUHEHUSAX. MeXaHU3Mbl 1
00pa3oBaHMs KOBAJCHTHOW CBSI3U, CIIOCOOBI pa3phiBa CBSI3EH
|4 HTeOpI/ISI npoBeAieHus pe3yabTratoB A. M. bytineposa H H H H H
5 ||Bunbl u3omMepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAsI. DIEKTPOHHbIE
3¢ (eKThl B MOJICKYJIaX IMOTYYCHHBIX COCTMHECHUH
6 |[IpencraBienue o KiraccuUKAIMKA U CUCTEMATHYCCKOM 1
HomeHnknarype (MIOITAK) Bemects
|7 HKnaccmpHKaung WHTPEIMCHTOB B OPTaHMYECKONW XUMHUHU H H H H H
|8 HCHCTeMaTmauI/IsI 1 00001IIeHNE 3HAHUI 10 TEME H H H H H
9  ||AnmkaHBI: TOMOJIOTHUYECKHH psijI, 00mmas popmyia, HOMEHKIATypa U
U30MEPHSL, MEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
|1O Hdmsuqecm/le 1 XMMHYECKHE CBOMCTBA AJIKAHOB H H H H H
11 |HaxoxneHue ankaHoB B npupojae. CriocoObl oydyeHus u
NPUMEHEHHE AIKAaHOB
12 ||HuknoankaHsl: o0mas ¢popmyia, HOMEHKJIATypa U U30MEpHs, 1
0COOEHHOCTH, MPEUMYIIECTBA U IPEUMYIIIECTBA, CIOCOOBI
MOJTy4YEeHHUs U IPUMEHEHUE.
13 ||Pemenue pacu€THBIX 3a/1a4 MO ONPEIEICHUI0 MOJIEKYIISIPHON 1
(GbopMyIibl OPraHUYeCcKOro BEIECTBA 10 MACCOBBIM JIOJISIM aTOMOB




Ne Tema ypoka ‘ KosmmuectBo wacos ‘ Hara DneKTpOoHHBIE U(POBBIE
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHbIe
pPadoThI padoThI PeCYpCBI
9JIEMEHTOB, BXOIAIINX B €ro cocraB. CucreMarusanus 1 0000IeHne
3HaHUH MO TeMe
14 ||AnkeHbl: TOMOJIOTHYECKHH psil, oOmas Gopmyia, HOMEHKIATYypa, 1
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY. CTPYKTypHast
U IIUC-TPaHC-U30MEPHS aAJTKEHOB
15 ||[®usuyeckue U XMMHUYECKHUE CBOMCTBaA ajKeHOoB. [IpaBuio 1
MapkoBHHUKOBA
|16 ‘ CriocoOsl MoyTydeHus U IPUMEHEHUS aIKEHOB H H H H H
17 |IIpaktuueckas padota Ne 1 mo teme «I[lonmyueHue STUIECHBI U 1
W3yYEHHUE €r0 CBOMCTB)
18 ||Pemenue pacu€THBIX 3a/1a4 1O ONIPENIEICHUIO MOJICKYIISIPHON 1
(bOopMyIIbl OPraHUYeCcKOro BEIECTBA
19 ||AnkanueHsl: CONpsHKEHHBIC, U30JIMPOBAHHBIC, KyMYJIUPOBAHHEIE. 1
Oco0eHHOCTH OTKPBITHSI 31aHUN
|20 HXI/IMI/I‘IGCKI/IC CBOMCTBA CONPS)KEHHBIX TUEHOB H H H H H ‘
|21 HCHOCO6H MIOJIyYEHUS U TIPUMEHEHUS aJIKaJINEHOB H H H H H ‘
22 ||ATKUHBL: TOMOJIOTHUYECKUH psij1, oOmmas ¢popMynna, HOMEHKIATypa,
AJNIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI, (PH3UIecKue
CBONCTBA.
|23 HXHMquCKI/Ie CBOMCTBA aJIKMHOB H 1 H H H H ‘
|24 HKaquTBeHHLIe paboThI O TPOMHOM CBSI3U H 1 H H H H ’
|25 HCHOCO6H MOJIy4EHUSI U IPUMEHEHUS aJIKHHOB H 1 H H H H ‘
|26 HPemeHHe 3a/la4uu: pacuéThl M0 YPaBHEHUIO XUMHUYECKOTO peKIMa H 1 H H H H ‘
|27 HCHCTeMaTI/BaumI 1 0000IIIeHIE 3HAHUI TTO TeMe H 1 H H H H ‘




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC
n/m Beero| Kontponbnsie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIe
pPadoThI padoThI PeCYpCBI
28 ||ApeHbI: TOMOJIOTHYECKUN psifl, oOmmas ¢hopmysa, HOMEHKIATypa. 1
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ O€H3071a U
TOJIyoJIa, UX (PU3UYECKUE CBOICTBA
|29 HXHMquCKHe CBOWCTBA apEHOB: METO/IbI MPEOOPA3OBAHHUS H H H H H
30 |Xumuueckue cBoiicTBa apeHOB: COCTOSTHHUE MTPU COCAMHEHUSX,
OKHCJICHUH TOMOJIOrOB OeH30J1a.
|31 HOCO6CHHOCTI/I CBOMCTBa CTUPOJIA H H H H H
32 |[Pemenne pacy€THBIX 33124 IO OMPEACTICHUIO MOJIEKYIISIPHOM
(bopMyIIbl OPraHMYECKOro BEIIeCTBa
|33 HCnoco6H MOJIyYeHUS] U IPUMEHEHUS apEHOB H H H H H
|34 HFeHeTI/IquKaﬂ CBSI3b MEXK/Y Pa3JIMUYHBIMU KJIaccaMH YIJI€BOJOPOIOB H H H H H
35 |[Pacu€Thl MO ypaBHEHUSM SKOHOMUYECKOTO d(dekra.
Cuctematu3zanys 1 0000IeHIe 3HaHUH 110 TeMe
|36 HHpI/IpoL[HLIﬁ ra3. [lonmyTHble HeTsHBIE ra3bl H H H H H
|37 HKaMeHHHITI YToJib U MPOAYKTHI €ro nepepaboTKu H H H H H
38 |[HedT1b u criocoOs! ee nepepadoTku. [IpumeHenne npoykToB
nepepaboTku HehTH
|39 HFeHeTI/IquKaﬂ CBSI3b MEX/Y Pa3JIMUYHBIMU KJIaCCaMH YTJI€BOJOPOIOB H H H H H
40 |["anoreHonpou3BOIHBIE YTIEBOJOPObI: YIEKTPOHHOE CTPOCHHE;
O6pazoBaHue 3aMeHbI raJIoreHa
41 | HeficTBue mienoyei Ha raloreHnpon3BoiHbIe. B3aumoseiicteue 1
JUTAIOTEHAIKAHOB C MAarHUEM W ITTHKOM
42 ||Cuctemarm3arnus 1 0000IIeHUE 3HAHUH 110 pa3Ieiny 1
«YTIeBOJOPOIBDY.
|43 HKOHTpOJ'ILHaﬂ pabota o Teme "YriaeBoaopoas" H 1 H 1 H H H




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC
n/m Beero| Kontponbnsie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIe
pPadoThI padoThI PeCYpCBI
44 |[IpenenbHBIE OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUN Psifl, 00IIast 1
(dopmya, CTpOCHUE MOJIEKYIIbI, ©30MEpHs, HOMEHKIIATYpa,
kiaccupukanus, pusnueckue cBoicTaa.
|45 HXHMquCKHe CBOWCTBA MPEIENbHBIX OJHOATOMHBIX CITUPTOB H H H H H
|46 HCHOCO6I)I MOJTyYEHHUS ¥ IPUMEHEHUS OJJTHOATOMHBIX CITHPTOB. H H H H H
47 |[IpocTtbie 3¢upbl: HOMEHKIATYPa U H30MepHUsi, 0COOCHHOCTH
PacTUTENILHOTO U MOPOAHOTO MPU3HAKA.
48 |MHOrOaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIIUIEPUH, UX 1
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA.
|49 HCnoco6H MOJIy4EeHHUsl U IPUMEHEHUS] MHOTOaTOMHBIX CIIMPTOB. H H H H H
50 ||[@enon: cTrpoeHue MoJeKyJ, (pusnueckue cBoicTBa. TOKCHUHBIH
(beHon
|51 HXI/IMI/I‘IGCKI/IC cBO¥cTBa (peHoua H H H H H
|52 HCHOCO6H MOJIy4eHHUs ¥ IPUMEHEeHUs (peHoa H H H H H
53 |[IIpaktuueckas padorta Ne 2. PenieHue skcriepuMeHTaNIbHBIX 33124 110 1
TeMe «CrHpThl U (HEHOIIBI»
|54 HCI/ICTeMaTI/BauH;I H 0000I1IeHIE 3HAHU 10 TEME H H H H H
55 ||AnbAeruibl U KETOHBI: JEKTPOHHOE CTPOEHUE KapOOHMIIbHON
IpyMIbl; TOMOJIOTUYECKHUE PAJIbl, 001Iast popmyiia, U30MEpUs U
HOMEHKJIaTypa
56 ||Anbpaeruapl U KETOHBI: (PU3NYECKUE CBOKCTBA; Pexum 1
MIPUCOCTUHECHUS
|57 HPeaKI_II/II/I OKHCIIeHUs U KauecTBO COCTOsIHME allbJETU0B U KETOHOB H H H H H
|58 HCHOCO6BI MOJIY4EeHUS albJAETHUI0OB U KETOHOB H H H H H




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC

n/m Beero| Kontponbnsie || [Ipaktuueckue || A3YICHHA obpazoBaTenbHbIe
pPadoThI padoThI PeCYpCBI
59 ||OgHOOCHOBHBIE MpeIEIbHBIC KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH 1
COJIEpKaHUSI UX MOJICKYIT
60 |M3omepus 1 HOMEHKJIaTypa KapOOHOBBIX KUCJIOT, UX (PU3HUECKHUE 1
CBOMCTBA
61 |Xumudeckue cBONWCTBA MPEICIbHBIX OJJHOOCHOBHBIX YIJIEPOIHBIX 1
KHUCJIOT
62 ||OcobGeHHOCTH CBOICTBA MypaBbUHOU KUCIOTHL. MHOTOOOpa3ue 1

KapOOHOBBIX KHUCJIOT

63 ||OcobeHHOCTH CBOICTBA: HETIPEAETBHBIX U APOMATUYECKUX 1
KapOOHOBBIX, IUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BICIIUX KapOOHOBBIX KHUCIIOT

|64 HHOH;ITI/Ie MPOU3BOHBIX KAPOOHOBBIX KHCIOT H 1 H H H H

|65 HCHOCO6H MOJTy4EeHHUs] U IPUMEHEHUS KapOOHOBBIX KUCIOT H 1 H H H H

66 ||CimosxHBIE APUPHI: TOMOJIOTHUECKUH psij, o0mIast opmyrna, H30MEpHsI
Y HOMEHKJIaTypa.

|67 dusnueckue U XMMUYECKHe CBOUCTBA 3(UPOB H

68 |[PemieHne pacy€THBIX 3a/1a4: 10 YPABHEHUIO XUMHUYECKOT'O
COCTOSIHUS, 110 OIPEIEICHUIO MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOTO BEILECTBA.

69 |[IpakTudeckas padota Ne 3. Pemenne skcriepuMeHTAIBHBIX 3a1a4d 1o || 1 1
teme «KapOoHOBBIE KUCITOTHI. ClIOXKHBIE 3QUPBI»

—]
o

JKupsl: crpoenue, pu3nueckue 1 XUMUYECKHE CBOMCTBA (THIPOIIH3)

71 ||OcobeHHOCTH CBOMCTBA COAEPKALINX OCTATKH HEMPEACIbHBIX
KHUPHBIX KKCIOT. XKupsl B mpupoe




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHbIe
pPadoThI padoThI PeCYpCBI
72 | Mpblna Kak BbICIIAs COJIb KAPOOHOBBIX KUCIIOT, UX MOIOIIEE 1
neiicteue. [IpemiokeHne 0 CHHTETHYECKIX MOIOIIMX CPEICTBAX
(CMCOC)
73 |leHeTrnveckas CBS3b yrIIEBOJOPOIOB H KHCIOPOACOAEPIKAIINX 1
BCIIIECTB
|74 HPacqéTbl M0 YpaBHEHHSIM SKOHOMHYECKOTo 3 dekra H H H H H
|75 HCI/ICTCM&TI/IS&L{I/I}I # 0000111eHIE 3HAHUH 10 TEME H H H H H
76 ||O0mue XapaKTepUCTUKH MPU3HAKOB U KIacCH(DHUKAIUS TIOCICICTBUN
(MOHO-, TH- ¥ TIOJIMCAXaPHUIbI)
|77 HMOHocaxapHI[LI: (bu3uYecKre CBOMCTBA U IPEOBIBAHKUE B MPUPOJIC H H H H H
78 |[lIlppuMeHeHuE IITIOKO3bI, €€ 3HAUCHHE IS )KU3HEICSITeIbHOCTH
opraHuzMa
79 |ducaxapusl: caxapo3a, MallbTo3a U JlakTo3a. HaxoxeHue B 1
MPUPOJIE U IPUMEHEHUE TUCaxapuioB
80 ||[Tonmcaxapuasl: CTpOSHUE MAKPOMOJIEKYI, (PU3HUECKUE U 1
XMMHUYECKHE CBOICTBA, TPUMEHEHHE.
|81 HHOHHTI/IC 00 MCKYCCTBEHHBIX BOJIOKHAX H H H H H
82 ||Pemenne pacueTHBIX 33724 MO OMPEICIICHUIO JTOJI TTPOU3BOJICTBA
MPOIYKTa
|83 HCHCTeMaTI/BaumI 1 0000IIeHIEe 3HAHUI IO pa3eny H H H H H
84 |KontponbHas pabora no teme "Kucnopopaconepxkaiune 1
OpraHNYeCKHUE COCTUHEHUA"
85 ||AMuHBI: KJIaccuduKanus, CTpoeHre MoJIeKyJ, oOmiast popmyina, 1
M30MepHsl, HOMEHKIAaTypa U (u3HUecKrue CBOCTBA.
|86 HXHMquCKI/Ie CBOWCTBA amu(paTHIECKIX aMHHOB H 1 H H H H




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHbIe
pPadoThI padoThI PeCYpCBI
87 ||AHWnMH: CTpOeHHEe aHWJIMHA, 0OCOOCHHOCTH CBOMCTB, CBOWCTBA 1
aHWJTMHA.
|88 HCnoco6H MOJTYYCHUS U IPUMEHEHUS aTuaTHISCKUX aMUHOB H H H H H
89 ||AMHHOKHUCIIOTBI: HOMCHKIIATYpa U H30MepHs, PU3NIECKUE CBONCTBA.
OTnenbHbIe TPECTABUTENN 0.-AMHUHOKHCIIOT
90 |XuMuyeckue CBOWCTBA aMUHOKHCIIOT, UX OMOJOTHYECKOE 3HAUCHHUE 1
aMHHOKHUCIIOT. CHHTE3 U THPOJIN3 NI THIOB
|91 HBGJIKI/I KaK MPUPOIHBIE TTOJIMMEPHI; CTPYKTYpa OEITKOB H H H H H
|92 HXI/IMquCKHe CBOIiCcTBa OEJIKOB H H H H H
93 ||A3oTcoaeprKkalire reTeporKInIecKue coequaeHus. HykienHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE M OMOJIOTHYECKAsl POJIb.
94 |[IpakTudeckas padota Ne 4. Permenne sKcriepuMeHTAIBHBIX 3a1ad 1o || 1 1
TeMe «A30TcoiepKallue OPraHuueCKUue COeTUHEHUSD)
95 |[[IpakThueckas pabota Ne 5. Pemenue skcrniepuMeHTalbHBIX 3a1a4 1o || 1 1
Teme «Pacro3HaHue pe3ynbTaToB»
96 |KonTponbHas paboTa 1mo Teme "A30TcoaepKaIIue OpraHnIecKre 1 1
COEUHEHUS"
97 ||OcHOBHBIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH 1 1
METO/OB UX CUHTE3a — MOJIMMEPU3ALIUS U TOJTUKOHICHC AL
|98 HHJ‘IaCTMaCCH. YTunuzanus u nepepaboTka IiacThuKa H H H H H
|99 H3J'IaCTOMCpBIZ HaTypaJbHbIE CHHTETUYEeCKHE Kayuyku. Pe3nna H H H H H
100 |BostokHa: pa3yM, HCKYCCTBEHHBIE, CHHTeTHYecKue. [TommmMepsl
CIEeLUAIBHOTO Ha3HAYECHUS
101 |[IpaxTuueckas pabota Ne 6. Perenue skcriepuMeHTaIbHbIX 33Jau o | 1 1
TeMe «Pacro3HaBaH#e TUIACTMACC M BOJIOKOHY




Ne Tema ypoxka KonunuecTBo yacos ‘ Hara | DnextpoHHbIE IU(POBHIC
n/n Beero| Kontponbnsie || [Ipaktuueckue || A3YICHHA obpasosarenbHbIe
pPadoThI padoThI PeCYpCBI
102 ||O6o01menne u cucTeMaTu3alus H3y4eHHOTO MaTepralia Imo TemMe 1
"BbICOKOMOIEKYJISIpPHBIE COETUHEHUS "
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 3 I 6 |
11 KINACC
Ne Tema ypoka ‘ KommuecTtBo yacos ‘ Harta || DnexTpoHHBIE HU(DPOBHIE
n/n Bcero|| Kontponshnsie || ITpaktuueckue || 13Y1CHIA obpasosatenbHbIe
paboTHI paboThI peCypChI
|1 HATOM. CocTtaB aTOMHBIX siiep. XUMHUECKUN 1eMeHT. 130TorbI H 1 H H H H ‘
|2 HCTpoeHHe 3JICKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIa H 1 H H H H ‘
|3 HKJIaCCI/I(bI/IKauH;I XMMHUYECKHX JIEMEHTOB (s-, P-, d-, f-amemenTsI) H 1 H H H H ‘
|4 HPacnpez[eneHHe 3JIEKTPOHOB 110 AaTOMHBIM OpOHTaNIaM H 1 H H H H ‘
5  ||[9neKTpoHHBIE KOH(PUTYPALIMU aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YXIEHHOM COCTOSTHUH
|6 HSneKTpOHHHe CXEMBbI HOHOB. DJIEKTPOOTPULIATETLHOCTh H 1 H H H H ‘
7 |[Tepuoanueckuii 3akoH u Ilepuonuueckas cucrema no snementam /1. 1
W. MenneneeBa, CBsi3b ¢ COBPEMEHHO Teopuel aTOMOB
8 |[3akoHOMEpPHOCTH M3MEHEHUS CBOMCTB JIEMEHTAPHBIX SJIEMEHTOB U 1
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB 10 TPYIIaM U
TIepUOJIaM.
|9 HCI/ICTeMaTI/ISaLII/IH 1 000011IeHIe 3HaHUH 110 TeMe H H H H H
10 ||Buasl xumundeckoit cBsi3u. MexaHu3Mbl 00pa30BaHMs KOBaJIEHTHON 1
cBsa3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOIECUCTBUS




Ne Tema ypoka KommuecTBo yacos ‘ Hara || DnexTponHble HUPPOBBIC
n/m Beero|| Kontponsnsie || [Ipaktuueckue || A3YICHHA obpasosatenbHbIe
padoThI padoTHI peCypCRI
11 |[BaieHTHOCTH U BaJCHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b 1
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX TEOMETPHUYECKUM CTPOCHUEM
12 |[IpencraBneHre 0 KOMIUIEKCHBIX COSIMHEHHSX: COCTAaB U 1
HOMEHKJIaTypa
13 ||BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO BeIIeCTBa. THITBI 1
KPHUCTAJUTHYECKUX PEIISTOK U CBOMCTBA BEIIECTB
14 |IIpemnoxenue o nucnepcHbIX oocyxaeHusx. [Ipencrasnenue o 1
KOJIJIOMIHBIX PacTBOpax
15 |McTuHHBIC pacTBOPHI: HACHIIICHHBIC M HEHACHIIIICHHBIC, 1
pacTBOpUMOCTh. KpucTtamoruaparsl
|16 HCHOCO6HOCTI/I BBIPKEHUS PEIICHUH H H H H H
17 |[Pemienue 3aauu ¢ UCOIb30BAaHUEM MOHATUI «MaccoBast 1015
PAcTBOPEHHOT'O BEILIECTBAY, «MOJISIPHAs KOHLEHTPALHD».
|18 HKnaccnq)nKaum[ ¥ HOMEHKJIaTypa HEOPTaHUYECKUX BEIECTB H H H H H
|19 HCI/ICTeMaTI/ISaHI/ISI 1 0000I1I[eHNEe 3HAHUH 110 TEME H 1 H H H H
20 |[KonTposbHas padota mo remam «CtpoeHue aroma. [lepuogmdaeckuit 1
3aKOH M Iepuoandeckas cucrema ¢ anementamu /. 1. Menneneesay,
«Ctpoenue BemiecTBa. MHOroodpasue BEIecTB)
21 |[Knaccuduxanus OCHOBHOI'O MHIPEMEHTa B HEOPraHUYECKOH U 1
OpPraHUYeCKO XUMHHU. 3aKOH COXPAHEHUS] MaCCOBBIX BEIIECTB; 3aKOH
COXpaHEeHMsI U peoOpa3oBaHMsI SHEPTHU IPU AUHAMHYECKUX
pEeaKIHsIX
|22 HTGHJ‘IOBBIG a¢dexTsl Bo3aeicTBus. TepMOXUMUUECKHUE YPaBHEHUS H H H H H
23 ||BbrumcieHus o ypaBHEHUSIM BETPOIHEPTETUKA U TEPMOXUMHUICCKAM
YpaBHEHUSIM




Ne Tema ypoka KommuecTBo yacos Hara || DnexTponHble HUPPOBBIC
n/n Bceero| Kontpossusie || [Ipaktnueckue || 13YICHUA obpazoBaTenbHbIe
padoThI padoTHI peCypCRI

24 ||CkopocCTh COCTOSIHUS, €€ 3aBUCHMOCTD OT Pa3Iu4HbIX (PaKTOPOB. 1

Karanus u karanu3aropsl
|25 ‘ ["'oMOreHHBIE ¥ TE€TEPOTeHHBIEC PEaKIHH H H H H H |
26 |[IpakTtuueckas pabota Ne 1 mo reme «BnusiHre pa3inuuHbIX (aKTOpOB 1

Ha CKOPOCTh SKOHOMHYECKOTO PEKIUMAr»
|27 ‘ OOpaTHble 1 HEOOPATHMBIE COCTOSHUA. XMMUYECKOE paBHOBECHE H H H H H |
28 |[IpakTtuueckas pabota Ne 2 mo reme «BnusiHue pa3inuuHbIX (akTOpoB 1

Ha COCTOSIHHE XMMUYECKOTO PaBHOBECHS»
29 | DnexTponurHueckas auccoruanus. CHIbHBIC U c1a0bie 1

AIIEeKTPONHUTHL. CTeneHb JUCCOUaUuH
30 |Monnoe npousBeneHue Bobl. Cpey BOAHBIX PacTBOPOB. 1

Bonoponusriii mokazarens (pH) pactBopa
31 |'maponus coneil. Peakuuu, nporekaromiye B pacTBopax 1

QJIEKTPOIIUTOB
32 |[IIpaktuueckas padota Ne 3 o Teme «XUMHUECKHUE SIBIICHUS B 1 1

pacTBOpax EKTPOIUTOB
33  ||OKHCIUTENHHO-BOCCTAHOBUTENBHBIE COCTOSIHUS. BaxkHelmme 1

OKHCITUTEIN U BOCCTAHOBUTEIN
|34 HMCTOI{ npeoOpa3oBaHus (JIEKTOHHO-MOHHOI'0) OanaHca H 1 H H H H |
|35 HSneKTponm pPacTBOpPOB U PaCTBOPOB BEILLIECTB H 1 H H H H ‘
|36 HPemeHHe 3a/1a4 pa3Iu4HbIX TUIIOB H 1 H H H H ’
|37 HPemeHHe 3a/1a4 Pa3IU4HbIX TUIIOB H 1 H H H H ’
38 ||Cucremaruzanus 1 0000IIeHNE 3HAHUN IO TeMe « XUMHUUECKUE 1

SIBIICHUSI.
|39 HKOHTpOJ‘IBHaSI pabota 1o TemMe «XUMHUECKUE COCTOSTHUS. H 1 H 1 H H H ’




Ne Tema ypoka KommuecTBo yacos ‘ Harta || DnexTpoHHBIC TU(POBHIE
n/m Bceero| Kontpossusie || [Ipaktnueckue || 13YICHUA obpazoBaTenbHbIe
padoThI padoTHI peCypCRI
40 |([Tonoxenue HemeTaysioB B [lepuonuyeckoii cucteme 1o 3neMeHTam 1
J1. 1. MenneneeBa 1 0COOCHHOCTH CXKaTHUs UX aTOMOB. DU3HUeCKUe
CBOICTBa HEMETAILIIOB
41 ||AmroTpornusi HEMETaLIOB (Ha OCHOBE KHCIIOpo1a, cephl, hocdopa u 1
KHCIIOPOJIa)
42 ||Bomopon: monydeHue, uU3NYECKUE M1 XUMUYECKIE CBONCTBA. 1
['uapuast
43 |[anoreHsl: mepexo B MPUPOY, CIIOCOOHI moyueHus, pusnyeckue u || 1
XUMHYECKHE CBONCTBA.
44 | T"amoreHBo1oposl. BakHeimume kuciopoacoaepkamme coequaenus | 1
raJloreHoB
45 |JIabopaTopHble 1 TPOMBILIUIEHHBIE CIIOCOOBI MOTY4YEHUS TalOr€HOB. 1
[IpumeHeHne raJoreHoB U UX COEAMHEHUN
46 |IIpaktuueckas padora Ne 4. Pemenne sKCriepUMEHTANBHBIX 3aa4d 1o || 1 1
Teme «[ amoreHsn»
47 |Kucnopoa: nabopaTopHbl€ M IPOMBIIIIEHHBIE CLIOCOOBI TIOTyYEHUS, 1
buznueckue u xumudeckue cpoiictra. O3o0H. [Ipumenenue
KHCJIOpOJia M 030HA
|48 HOKCI/IJII)I Y TIEPOKCHUBI H H H H H ‘
|49 HPemeHHe 3aJ1a4 pa3IUIHbIX THUIIOB H H H H H ‘
50 ||Cepa: mepexoa B mpUPOy, CHOCOOBI MOTyUYeHUs, PU3NIECKUE U
XMMHYECKHE CBOMCTBA.
|51 HcepOBO,ZIOpO)I, cynb(puap! H H H H H ’
52 |[Kucmopoaconepxkamue coequHeHus cepbl. OCOOEHHOCTH CBOMCTBA
CEpPHOM KUCIIOTBI




Ne Tema ypoka KommuecTBo yacos ‘ Hara || DnexTponHble HUPPOBBIC
n/m Beero|| Kontponsnsie || [Ipaktuueckue || A3YICHHA obpasosatenbHbIe
padoThI padoTHI peCypCRI
53 |[[IpakTudeckas pabora Ne 5. Pemenue skcriepuMeHTanbHbIX 33124 110 || 1 1
teme «Cepa u ee COeIMHEHUS
54 ||A30T: mepexos B IpUPOY, CIIOCOOBI MOTyYeHUs, GU3NIECKUEC U 1
XAMHYECKHE CBOMCTBA. AMMHAK, HUTPHIbI
55 |[Kucnoponconepkamue coequHeHus a3ota. OCOOCHHOCTH CBOMCTBA 1
A30THOW KHCIIOTHI
|56 HHpI/IMeHCHHe a30Ta U ero COeTUHEHMN. A30THbIE y10OpeHus H H H H H
57 || ®@ochop: mepexo B mpupoy, ClIOcOObI MOTydeHUS, PU3NIEeCKIE U
XUMU4eckue cBorictBa. @ochubl u pochun
58 |Okcunsl pocdopa, bochopconepxkamue kucnorsl. Comudopdopnoit || 1
KHCIIOTHI
|59 HHpI/IMeHeHI/IC dbocdopa u ero coenqunenuii. ochopHeie ynoOpeHHs H H H H H
60 |IIpaxTuueckas padota Ne 6. Perienue skcriepuMeHTAIbHBIX 33124 1O 1
TeMe «A30T U pochop U UX COeAUHEHU»
61 |VYriepoxa: HaXOXIEHHUE B MPUPOJIEC, AJUTOTPOITHBIE MOTU(DUKAIIAM; 1
dbuznyecKkue 1 XUMUYECKHe CBONCTBA, MPUMEHEHHE
62 |Oxcun amomunus(Il), okcun yrnepona(IV), yronpHas Kuciaora u ee 1
COJH
|63 HPGH_ICHI/IC 3a/1a4 pa3’IN4HbIX TUIIOB H 1 H H H H
64 |[Kpemuwuii: mepexos B IpUpoy, CIIOCOOBI MONydeHus, pusnyeckue u
XUMHYECKHE CBOMCTBA.
|65 HOKCI/IJI kpemuus(IV), kpeMHUEBast KUCITIOTA, CUITUKATEHI. H H H H H
66 |[IpumeHeHue KpeMHUS U ero coequHeHui. CTEeKII0, ero MoJIy4eHue,
BUJIBI CTEKIIA
|67 HPeHIeHI/Ie 3a/1a4 Pa3IM4HbIX TUIIOB H 1 H H H H




Ne Tema ypoka ‘ KommuecTBo yacos ‘ Hara || DnexTponHble HUPPOBBIC
n/m Bceero| Kontpossusie || [Ipaktnueckue || 13YICHUA obpazoBaTenbHbIe
padoThI padoTHI peCypCRI
|68 HCI/ICTeMaTI/ISaLII/Iﬂ 1 00001eHre 3Hauuii o teMme "Hemertaiuier" H 1 H H H H
|69 HKOHTpOJIBHaSI pabora o Teme "Hemerasibr" H 1 H 1 H H H
|7O HAHaJII/I3 Pe3yabTaTOB KOHTPOJIbHOW PabOThI, KOPPEKIHS OIIHOOK H 1 H H H H
71 |I[Tonoxxenue marepuanos B [leproauueckoil cucTeMe OCHOBHBIX 1
7s1eMeHTOB. OCOOEHHOCTH COXPAHEHUS JEKTPOHHOT0 000JI0UKa
aTOMOB METAJIOB
72 ||O6mue ¢puznyeckue cBoiicTBa MeTaioB. [I[pumeHeHe MeTaIioB B 1
OBITY M1 MEXaHUYECKOE 000pPYI0BaHHE
|73 HCHnaBH MetaimoB. Kopposus meraninos H H H H H
|74 HPemeHHe 3a7a4 pa3IuYHbIX TUIIOB H H H H H
75 | DAEKTPOXUMHUYECKUN Psii HAPSKEHHBIX MeTalioB. O01mue crocoobl
MOJTY9YEHHUST METAJJIOB
76 ||O6mas xapakTepucTuka MetamioB [A-rpynmsl [lepuoaundeckoit 1
cucTeMbl ArieMeHToB. HaTpuil u kanuii: monmyyenue, pusndeckue u
XUMHYECKHE CBOMCTBA, MPIMEHEHHUE MTPOCTHIX BEIIECTB M UX
COCIMHECHU.
77 ||O6mas xapakTepuctuka metamioB IIA-rpynmnsl [Tepuoanueckoit 1
CUCTEMBI 3JIEMEHTOB. Maruuii u Kajapluil: noixydenue, Gu3nueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN.
|78 ‘)KéCTKOCTB BOJIBI M CIIOCOOBI €€ OTpaHUYeHUS H H H H H
79 ||AmroMUHMIA: TOTyYeHUE, PU3HUECKUEe U XUMUYECKHE CBOWCTBA,
pUMEHEeHHE.
80 ||[AMdoTepHBIE CBOMCTBA OKCH/IA M THAPOKCHA BO3ICHCTBYIOT, 1
T'HJIPOKCOKOMITIIEKCHI BO3JICHCTBYIOT, UX IPUMEHEHHE
|81 HPemeHHe 3a/1a4 Pa3IM4HbIX TUIIOB H 1 H H H H




Ne Tema ypoka KommuecTBo yacos ‘ Hara || DnexTponHble HUPPOBBIC
n/m Bceero| Kontpossusie || [Ipaktnueckue || 13YICHUA obpazoBaTenbHbIe
padoThI padoTHI peCypCRI
82 |[[IpakTuyeckas pabora Ne 7. Pemenue skcriepuMeHTaIbHbBIX 33124 1o || 1 1
Teme «MeTaJlIbl OCHOBHBIX HOATPYIIT
83 ||Obmas xapakTepucTHKa CUTHAJIOB yIpaBieHus noarpymnmnoi (b- 1
rpynnoii) Ileproanueckoil cucteMsl 371€EMEHTOB yIIPABICHUS
84 ||dusnueckre U XUMUYECKUE CBOMCTBA XpOMa U €0 COSAMHEHUH, NX 1
IpUMEHEHHUE.
85 |[Bakneiimue coennHenus Mapranua. [lepmanranar kanus, ero 1
OKHCITUTEIbHBIE CBOMCTBA
86 ||[du3nueckre U XUMUYECKUE CBOMCTBA XKeJle3a U €ro COeAUHEHUI. 1
[TomyyeHne U MpUMEHEHHUE CILUTABOB JKENe3a.
87 | Pusnueckue U XUMHUUYECKHE CBOMCTBA MEIH M UX COEIMHEHUM, UX 1
pUMEHEHHE.
88 ||dusnueckre 1 XUMUYECKUE CBOMCTBA IUHKA U €r0 COeIMHEHHM, NX 1
npuMeHeHHe. | 1IPOKCOKOMITIIEKCHI IIMHKA
89 |[IIpaktuueckas pabota Ne 8. Pemienue skciepuMeHTaNIbHBIX 3a7a4 1o || 1 1
TeMe «MeTaJlIbl ONpeIeIEHHS TOATPYIIITBI)
|90 HPemeHHe 3a/1a4 pa3IUYHbIX TUTIOB H H H H H
91 ||OGoOmeHue U cucTeMaTH3aNys U3y4aeMoro MaTepraia mo Teme
"Meramibr"
|92 HKOHTpOJ‘IBHaSI pabota o Teme "MeTasuibr" H H 1 H H H
|93 HAHaJ'II/IS pe3yIbTaTOB KOHTPOJILHOW PaOOTHI, KOPPEKIIHS OMTHOOK H 1 H H H H
94 |[Postb XMHH B 00€CIIEUCHHUH Pa3BUTHS YejioBeuecTBa. [IpeioxkeHne
0 HAyYHBIX METOAAX MCCIIEIOBAHNUS BEILIECTB
95 |[HayuHble MIPUHIUITEI OPTAHU3AINN XUMHUYECKOTO MTPOU3BO/ICTBA. 1
[IpombInIEeHHBIE CITOCOOBI MOTYYEHHUS] XUMHUUECKUX BEIIECTB




Ne Tema ypoka ‘ KommuecTBo yacos ‘ Hara || DnexTponHble HUPPOBBIC
n/m Bceero| Kontpossusie || [Ipaktnueckue || 13YICHUA obpazoBaTenbHbIe
padoThI padoTHI peCypCRI
|96 HXI/IMI/I‘ICCKOG 3arpsi3HEHNE OKPYIKAIOIIEH CPEabl U ero MOCIEACTBHS H 1 H H H H
|97 HXI/IMI/ISI ¥ 3JJ0POBbE YeI0BeKa. JIeKapCTBEHHBIE CPENCTBA H 1 H H H H
98 |Xumus nmpoxykToB nuTaHus. Poib XxuMuu B obecriedueHnu 1
0€30MacHOCTH MHIIEBHIX MPOAYKTOB
|99 HKOCMCTI/I‘IGCKI/IC 1 napdromMepHbie cpeacTBa. beiroBas xumus H H H H H
100 | Xumus B cTpouTenbCTBE. BakHel e CTpOuTEIbHBIC U
KOHCTPYKIIMOHHBIE MaTePHAIIbI
101 || Xumus B cenbckoM xo3sicTBe. Oprannueckue U MUHepaibHbIe 1
ya00peHus
|102 HCI/ICTeMaTI/Baum[ 1 0000111eH1E 3HAHUH 110 TEME H 1 H H H H
|OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 4 I 8 I




YUYEBHO-METOJIUYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumust. 10 knace : yue6. s omeoOpazoBar. Opranuzanuii : yriny6a. YpoBeHs / c.
A. Ily3akos, H. B. Mamauna, B. A. [lonkoB. — 2-e u3a. — M. : mpocerienue, 2020.
— 320 c. : nm.

Xumust. 11 knace : yue6. s omeobpaszoBar. Opranuzaruii : yrioy6i. YpoBeHs / C.

A. Ily3akos, H. B. Mamauna, B. A. [lonkos. — 2-¢ u3a. — M. : npocsernierue, 2020.

—320c. : ni.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

YMK «Xumus. 10 knacc. YrinyOneHHsiid ypoBenb» Xumus. 10 kinacc. YueOHUK ¢
AJIEKTPOHHBIM TipuiiockeHueM (aBtopsl B. B. Epemun, H. E. Ky3bpmenxko, B. B.
Jlynun, A. A. JIpo3nos, B. 1. Tepenun).

YMK «Xumus. 11 knacc. YrinyOnennsiii ypoBeHb» Xumus. 11 kimacc. YueOHUK ¢
AJIEKTPOHHBIM IpuiiokeHueM (aBtopel B. B. Epemun, H. E. Ky3emenko, B. B.
Jlynun, A. A. JIpo3aoB).
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