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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMMa mo XMMUU Ha YPOBHE CpPEIHETO O0IIEero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepainuny», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa3zoBaTEIBLHOM MTpOrpamMMBbl cpeHero ooiero oopazoBanuss(DOIl
COOQO), npencrasieHHblx B dDenepalbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crannapre COO, c yuérom Konuenuuu mnpenojgaBaHus y4eOHOTO IpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yonx OCHOBHBIE 00pa30BaTeNIbHbBIE IPOrPAMMbI, U OCHOBHBIX MOJIOXKEHUN
«Crpareruu pa3putus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuoa g0 2025
rona» (Pacnopspxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHST Ha YpOBHE YTIYyOJEHHOTO H3YUYCHMs] 3aHMMAET BaXKHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBaHusi ydammuxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanu3yemMoe B YCIOBUAX JU(PepeHIpOBaHHOTO,
npouibHOrO 00y4YeHUus, MNpPU3BAHO OOecrneunuTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYJIHTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIJIsi
aJlanTaluyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKKe JJIs
IPOJIOKEHUST O0yUEeHHs B OpraHU3alusaX MpoQecCHUOHATBbHOrO O0pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX TUCITUTLIIUH.

B mporpamme no XuMuM Ha3HayeHHUE NOpeaMeTra «XUMUS» I0JIy4aeT
NOoAPOOHYI0  HHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATalOIIUMU
nonoxenusimu ®I'OC COO o B3auUMOOOYCIIOBIGHHOCTH IIEJed, COAep KaHus,
pe3ysbTaTtoB OOy4YeHUs U TPeOOBaHUU K YpPOBHIO TMOJTOTOBKH BBIITYCKHHUKOB.
CBUIETENHLCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJIHSAEMbIC MPOTPAMMON IO
XUMUHU QYHKIHUU:

eMH(OPMALIMOHHO-METOANYECKAs, peaau3aluus KOTOpOM oOecrneynBaeT
MOJIyYEHUE TMPEJCTABICHUS O LIENAX, COACPKaHUM, OOIIel cTpaTeruu oOydyeHus,
BOCIIUTAHUSI U Pa3BUTUs OOy4YalOIIMXCA CPEACTBAMHM IpEAMETa, U3y4aeMoro B
paMKax KOHKPETHOTO Tpoduis;

¢ OPraHU3aIMOHHO-TNIAHUPYIOIAs, KOTOpasi MPeIyCMaTPUBAET OINpPEEICHUE:
NPUHIIMIIOB CTPYKTYPUPOBAHUS M TIOCJIEAOBATEIIBHOCTH U3YYCHHUS Yy4eOHOTO
MaTepuala, KOJUYECTBEHHBIX U KAaYECTBEHHBIX €r0 XapaKTEPHUCTHUK; MOJXO/I0B K
dbopMUPOBAHUIO COAEPKATEIHLHON OCHOBBI KOHTPOJISI M OLIEHKH 00pa30BaTeIbHBIX
JIOCTIDKCHU OOydYarolIMXCSd B pPaMKax WUTOTOBOHM aTTecTanuud B (OpME €IHHOTO
roCyJ1apCTBEHHOTO SK3aMEHa MO XUMHH.

[Iporpamma asisg yriyOJI€HHOTO U3yUYEHUS XUMUU:

eyCTAaHABIMBAET MHBAPHUAHTHOE MIPEIMETHOE CO/IepIKAHUE, 0053aTeTbHOE IS
U3YYCHHUS] B pPaMKax OTIEIbHBIX Mpoduiei, mperycMaTpUBacT paclpeseliecHne 1



CTPYKTYpUpPOBaHME  €ro IO  KjaccaMm, OCHOBHBIM  COJEp)KaTelIbHBIM
JUHUSM/pasieniaM Kypca;

«JaET MPUMEPHOE pacrpeielieHne yueOHOTO BPpEeMEHH, PEKOMEHIYEMOT0 sl
U3YYEHUS OTNIETbHBIX TEM;

elIpE/JIarae€T NPHUMEPHYIO  IOCJIEIOBATENLHOCTh  M3YYCHHS  y4eOHOTro
MaTepuaia C Yy4€TOM JIOTUKH TIOCTPOEHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEKIPEIMETHBIX CBS3EH;

o TAET METOAMYECKYIO MHTEPIIPETAIMIO 1IeJIeH U 3a/1au U3yUYEeHUs MpeMeTa Ha
yriyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPHUTETOB B CUCTEME CPETHETO
oOmero  oOpa3oBaHUs, COJEPXKATEIILHOM  XapaKTEPUCTUKU  TUIAHUPYEMBIX
pE3yIbTAaTOB OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEJTHETO OOIIETO
o0pa3zoBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHbIX), a TAKXKE C y4ETOM
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHBIX ACHCTBUN 00yUYarOIIEerocs o OCBOCHUIO
coJiepKaHus IpeIMETa.

[lo Bcem Ha3BaHHBIM MO3UIMUSAM B MPOrpamMMe MO XMMHH MPEayCMOTpEHa
IPEEeMCTBEHHOCTh € OOYy4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl. 3a pee’amMu yCTaHOBIIEHHOM TPOrpaMMOi MO0 XUMHUHU 00s13aTeNIbHON
(MHBapHaHTHOW) COCTaBIIAIONIEH coxepx aHusl y4eOHOro mnpenmera «XUuMUsD)
OCTa€TCs BO3MOXKHOCTh BEIOOPA €r0 BApUATUBHOM COCTABIISIONICH, KOTOpas 10JKHA
ONPENEHATHCSA B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPHIIs 00yUeHHUS.

B coorBerctBuM ¢ koHuentyanbHeiMM nosiokeHuamu PIOC COO o
Ha3HAYEHUU TPEAMETOB 0a30BOro M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO O0Yy4YEeHHUsI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOrO W3Y4YEHUsI HalpaBieH Ha pealn3aluio
IPEEMCTBEHHOCTH € MOCIEAYIOIIMM 3TarlOM NOJYYEHHSI XUMUYECKOTO 00pa30oBaHus
B paMKaxX W3Y4YEHHUS CHEIUATbHBIX ECTECTBEHHO-HAYYHBIX U XHUMHUYECKHX
JYCLMIUIMH B By3aX ¥ OpraHU3alusX CpeIHero MpodeccuoHaIbHOro 00pa3oBaHusl.
B aToii cBsA3M n3ydeHue npeaMera « XMMHs OpPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
pacmipeHre u yriayOJeHHe TEOpeTUYeCKOW U MPAKTHUYECKOW MOJITOTOBKU
00y4aromuxcsi, BEIOPABIINX ONpEeAeNEHHbIN TpoduiIb 00yuyeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  IMOCIEAYIOIIEro IMOJYYEHHs] XUMHUYECKOro 0O0pa3oBaHUs B
opraHu3anusix mpodeccuoHanbHOro oOpazoBaHus. Hapsimy ¢ 3TuMm, B cBeTe
tpeboBarniit ®I'OC COO k TuIaHupyeMBIM pe3ysibTaTaM OCBOCHHS (erepanbHON
00pa3oBaTeIbHOM IPOrpaMMBI CPETHETO 00IIIero 00pa3oBaHus U3yUCHHE IIPeIMEeTa
«XuMHS» OPUEHTUPOBAHO TAKXKE HA PEIICHHE 33/a4 BOCIIUTAHUA M COLUATBLHOTO
pa3BUTHs OOydJarmuXxcs, Ha (QopMuUpoBaHHE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
yMEHUHN, YMEHHUIA palMOHANIM3AIMd y4eOHOTO TpyJa M OOOOMIEHHBIX CIIOCOOOB
JeSATETbHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HaIIPEAMETHBIM XapaKTep.



Cocrapnsomumu npeamMeTa «XuMHsS» Ha YPOBHE YIIIyOJIEHHOTO M3yYCHUS
ABISIOTCA yriayOn€HHele Kypchl — «Opranuwdeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHnu mojIxoA0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMi COAEPKAHMS 3THX KypCOB B NpPOrpaMMe€ II0 XMUMHH 332 OCHOBY
npuHATH nojoxenust @I'OC COO o paznuuusax 6a30BOro 1 yriayO0JaéHHOTO ypOBHEN
U3YUYEHUS IPEIMETA.

OcHoBy comepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOPraHU4YeCKass XUMHSD» COCTABIIIET COBOKYIHOCTb IPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YUEHHs MpeaMera. JTa CHUCTeMa
3HAHUW T[IOJy4YaeT OINPEIEIIEHHOE TEOPETUYECKOE [IOMOJHEHUE, MO3BOJISIOLIEE
OCO3HaHHO OCBOMTH CYIIECTBEHHO OO0JbIINI 00BEM (PaKTOIOTHYECKOT0 MaTepHaia.
Tak, Ha yryOn€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMera obecredeHa BO3MOXKHOCTh
3HAYUTEILHOTO YBEIUYEeHHS 00bEMA 3HAHUN 0 XUMUYECKUX DJIEMEHTAX U CBOMCTBAX
UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJICHUS MPEJCTABICHUN O CTPOCHUHU
BEUIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX NPOTEKaHWs pPEaKluH,
paccMaTpUBAaEMbIX C TOYKHM 3PEHUS XUMHUYECKONM KUHETUKH U TEPMOJUHAMUKH.
N3yuyenue nepuonuyeckoro 3akoHa u llepuoamyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUIX
O CTpOEHMM aroma. XHUMHUYEcKas CBS3b OOBSACHAETCI C TOYKH 3pPEHUS
SHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U pa3pylLIeHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakUuid JOMOJHSAETCA
(opMHUpOBaHMEM MPEACTAaBIECHUH 00 3IEKTPOXMMHUYECKHX MpoIeccax U
AJIEKTPOJIM3€E PacIIaBOB M pacTBOPOB BellIeCTB. B Kypce opraHnyeckoi XUMHUM NpU
PAaCCMOTPEHHHM PEAKIIMOHHOM CHOCOOHOCTH COEOUWHEHUN yaAelsercs o0co0oe
BHHMaHHE BOIPOCaM 00 3JEKTPOHHBIX 3PPeKTax, 0 B3AUMHOM BIIUSIHUU ATOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HaueHre UMEET TO, YTO Ha COIEPHKAHUE KYPCOB XUMHUU yTITyOJIEHHOTO
YPOBHS U3yYEHUs I KJIACCOB OMpeneaEHHOro npoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpPY M XapakTep MOMOJHEHUH K OOmied cucTteMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSAHHME CMEXHbIE MpeAMEThl. Tak, Hampumep, B COJAEpPKAHUU
npeaMeTa Ui KIAcCOB XUMHUKO-(hu3udeckoro npoduist 00ibIIoe 3HadYeHue OyayT
UMETH AJIEMEHTHI Y4eOHOro Marepuaia 1o oomei xumuu. [lpu nzydenun npeamera
B JAHHOM Clly4ae akUEeHT OyJeT cielaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILTHOCTH 3aKOHOB U TEOPHIl B XMMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOPUs
(MonekysipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUSI MAaCChl M SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, JIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELECTB U APYTOE.

B To ke BpeMs B COAEpKAHUM TMpeaMeTa il KIACCOB XUMHUKO-
Ouosornueckoro npoduist OOJIBIINI YIeIbHBIA BeC OyJeT MMETh OpraHhyYecKas
xumusl. B aToM citydae mpenocTaBisieTcs BO3MOKHOCTb JIJ1sl 60Jiee 00CTOATENHHOIO



PaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOAAT, K IPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTBI, Kak
JUNUABI, OEIKHU, YTIIIeBObI, HYKJIEMHOBBIE KHCIOTH U Apyrue. [Ipu 3Tom 3HaHuA O
COCTaBE U CBOMCTBAX IPEIACTABUTEIIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM JIi M3Y4YEHHUS CYIIHOCTH IMPOIIECCOB (DOTOCHMHTE3A, JbIXaHUS,
IULLIEBAPCHMUS.

B mmane <¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHMS
0O0lIIIeHayYHBIX METOJIOB [TO3HAHUSI U OTIBITA IPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUM M3y4YeHHe NpenMera «XHUMHUS» Ha YrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEeAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uHpopmaTrka» U «Pycckuil sI3bIk U IUTEpATYpay.

[Ipu uzyuenuu yueOHOro npeamMera « XuMus» Ha yriryOaEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOI'O M CpPEIHEro 00I1ero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/lauyeil MEepBOCTENEHHONW 3HAYMMOCTH SIBIsieTCS (DOPMHUPOBAHHE OCHOB HAyKH
XUMHUU KaK 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON JeATEIbHOCTH
YeJI0BEKa U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Penienne aTon 3agayu Ha
yrayOJ€HHOM YpOBHE M3YyYEHMs MpeAMeTa NpeanojiaraeT peaau3aluio TaKhX
LeJIeH, KakK:

e(hopMUpOBaHHE TPEJACTABICHUNA: O MaTEepPUATILHOM E€IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH SIBJIEHUI MIPUPOJBI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylleil poju B 00€CIEUYEHUH YCTOMYMBOIO Pa3BUTHS
YeJIOBEYECTBA: B PEIIEHUU MPOOJIEM HKOJIOTMYECKOM, SHEPTETUUECKON 1 MUILEBOU
0€e30IacCHOCTH, B Pa3BUTUU MEJIUIIMHBI, CO3JaHMM HOBBIX MaTEpHUAIOB, HOBBIX
UCTOYHUKOB SHEPIrUH, B OOECHEYEHUH PALMOHAIBHOIO MPHUPOAOIOIb30BaHUs, B
(OpMHUpPOBAaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl YEJIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3J0pPOBBIO M MHPUPOJHOU
cpene;

*OCBOCHHUE CHCTEMbI 3HAHHM, JIKAIIUX B OCHOBE XUMUUYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpA: (yHJAAMEHTAJbHBIX MOHITHH, 3aKOHOB U
TEOPUM XMMHH, COBPEMEHHBIX MPEJICTABICHUN O CTPOEHHUM BELIECTBA HA Pa3HbIX
YPOBHAX —  aTOMHOM, HOHHO-MOJIEKYJIIDHOM,  HaAMOJEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMUYECKOM DPaBHOBECHUH, pacTBOpax M AMCIIEPCHBIX CUCTEMax, 00
00IMX HAYYHBIX MIPUHITUIIAX XUMUYECKOTO IMPOU3BOJICTRA;

«(hopMUpOBaHUE y oOyyJaromuxcs OCO3HAaHHOTO [MOHWMaHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUU NI OOBSICHEHUS KITFOYEBBIX
uae u mpoOjeM COBPEMEHHOM XWMHUH, A OOBSICHEHUS U TNPOTHO3UPOBAHUS
ABJICHUM, HUMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY; TPAMOTHOIO pELICHHUS



po0sieM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAJIN3A U OLICHKU C TTO3UIIUN
HKOJIOTHYECKON O€30MacHOCTH TIOCIEICTBUN OBITOBOM U TMPOM3BOJCTBEHHOMN
NESATEILHOCTH  YEJIOBEKAa, CBS3aHHOW €  XMMHYECKUM  MPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U MIEPEepabOTKOM BEIECTB;

eyTIyOJIEHHE TIPEICTABIICHUI O HAYYHBIX METOJIaX MO3HAHUsI, HEOOXOIUMBIX
JUIsL TIpUOOpPETEHUsT YMEHUW OpPUEHTHPOBATHCS B MUPE BEUIECTB U OOBSICHEHUS
XUMHUYECKHUX SABJICHUM, UMEIOIUX MECTO B IPUPOJIE, B MPAKTUUECKOMN NeATEIHLHOCTH
U TIOBCETHEBHOM JKU3HHU.

B nnane peanuzanuu nepBooYepeIHBIX BOCIMUTATEIBHBIX U PA3BUBAIOIINX
(GYHKIMNA 1IETOCTHOM CUCTEMBI CpeHEro o61ero oOpa3oBaHUs TPU U3YUCHHUH
npeaMera « XuMus» Ha yrilyOJI€HHOM YPOBHE 0COOYIO aKTyallbHOCTh TPUOOPETAIOT
TaKWe IeJIA U 33J1a4H, KaK:

*BOCITUTAaHUE YOEKIEHHOCTH B ITO3HABAEMOCTHU SBJICHUM MPUPOJIbI, YBAKCHHUS
K [IPOLIECCY TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIAAHBIX UCCIETOBAaHUN B
XUMUH, (POPMUPOBAHHE MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAYKU;

epa3BUTHEC MOTHBAIMM K OOYYCHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O M CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHS OOIIECUEIOBEUYCCKUX
LICHHOCTEM;

epa3BHUTHE IMO3HABATEIIBHBIX WHTEPECOB, WHTCIUICKTYAIbHBIX M TBOPYECKHUX
crocoOHoCTel oOyyaromuxcsi, OpMUPOBAHUE Y HUX CO3HATEIHLHOI'O OTHOIIEHUS K
CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOPa30BAHUIO KaK YCJIOBHUIO YCIEIIHON
npo¢eCCUOHAILHOU U OOIIECTBEHHOM AesTeIbHOCTU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 37I0pPOBbIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e(hopMHUpOBaHWE YMEHWI W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHMS,
pa3BUTHE DKOJOTUYECKOW KYyJIbTYphl, NPUOOPETCHHE OTMbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIIOTMYECKOMN AEATEIBHOCTH.

OO6miee 4YKMCIIO YacoB, MPEAYCMOTPEHHBIX IS W3YYCHUS XUMHH Ha
yIIIyOJI€HHOM YpOBHE CpeliHero 0011ero oopazoBaHusi, coctaisier 204 yacos: B 10
kiacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEJIeN0).



COJAEPXAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYEeCKONM XMMMH.

[IpeameT u 3HaUYEHHE OPTaHUYECKON XUMUH, TTPEICTABICHHE O MHOT0O0pa3uu
OpraHUYECKUX COCIMHEHU.

DNEeKTPOHHOE CTPOEHUE aToma Yriepojia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BaneHTHble BO3MOXKHOCTM aToMma yrjiepoja. XHWMHYEcKas CBS3b B
OpraHUYEeCKUX COSUHEHUAX. TUIIbI THOPUIU3AIIMN ATOMHBIX OpOUTalell yriiepoa.
Mexanusmbl  00pa3oBaHMsI KOBAJIEHTHOM CBSI3M (OOMEHHBIM W JOHOPHO-
aKLEeNnTOpHBIN). THIBI TEepeKpbIBaHUS ATOMHBIX OpOUTaied, G- U T-CBS3U.
Opunapnasi, [BoMHAass U TpoitHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MOJIEKYJIaX
opranuveckux BemiecTB. [loHsiTue o CcBOOOAHOM paaukane, Hykiaeopuie u
anexTpodue.

Teopust crTpoeHns opraHudeckux coeauHennit A.M. DbyrtnepoBa u
COBPEMEHHbIE MIPEACTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAaUEeHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIMHEHUUA. MOJeKyJIsApHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble (OpMyJbl pa3Iu4HBIX BUAOB: PpPa3BEPHYTas, COKpaUIEHHas,
ckenetHad. WM3omepusa. Bunabl u3oMepuu: CTpPYKTypHas, HPOCTPAaHCTBEHHAS.
DneKTpoHHbIEC 3QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUM (MHyKTUBHBIN 1
Me30MEPHBIN 3(PPEKTHI).

[IpencraBnenne o kinaccuukaluu oOpraHudeckux BemlecTB. l[lonsTue o
¢yHkunonanbHOM rpymnmne. I'omonorus. ['omonornueckue psanpl. Cucremaruueckas
HOMeHKJIaTypa opranudeckux coenuHennid (IUPAC) u TpuBManbpHBIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(PUKALMS OpraHUYeCKUuX peakiuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMA B OPraHUYECKOH XHUMHMH.

OKCHEPUMEHTAIbHBIE METOJAbl M3YYEHHsS] BELIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHUE ¢ 00pa3iaMH OPraHMYECKUX BEIIECTB U MaTepralaMy Ha UX OCHOBE,
OMBITHI MO NPEBPALIEHUIO OPraHUYECKUX BELIECTB MPHU HarpeBaHUM (ILJIAaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJENEH MOJIEKYJ OPraHWYECKHX
BEILECTB.

YrieBoaopoasbl.

Anxanbl. ['omonornyeckuii psiji aikaHoB, o01mast popmysia, HOMEHKIATypa |
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOoB, SP°-
ruOpUIM3aIisl aTOMHBIX OpOWTaliel yriepoja, G-CBsi3b. dusmyeckne CBONCTBA
AJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUMM 3aMEIICHUSA, W30MEPU3aLNH,
JNErUIpUPOBaHus, UUKIN3AlUU, TUPOIN3a, KpeKHHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKIUi paguKaJIbHOIO 3aMEIECHUS.

Haxoxnenue B npupose. CriocoObl MOJIy4eHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmMyina, HOMEHKIATypa u uzomepusi. OcoOeHHOCTH
CTPOCHUS U XMMUUYECKHUX CBOMCTB MaJIbIX (IIMKJIONPOIIaH, IUKJIOOYTaH) U OOBIUYHBIX
(LMKJIONEHTAaH, HUKJIOTeKCaH) MKIoanKkaHoB. CriocoObl MONy4YeHUs U TPUMEHEHNE
LUKJIOQJIKAHOB.

Anxensl. ['oMmonorudeckuil psj aakeHoB, oOmmas Gpopmysa, HOMEHKIATYPA.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-TUOPHAU3ALIHS
aTOMHBIX opOutaneil yriepona, 6- U m-cBA3U. CTpyKTypHass U reoMeTpuyecKas
(umc-tpaHc-) uzomepus. dusnyeckre CBOKWCTBA AIKEHOB. XMMUYECKHUE CBOMCTBA:
peaKkuuy IPUCOCAVHEHMS, 3aMEUICHUS B C-TIOJIOKEHHWE IIPU JBOMHOM CBS3H,
noJInMepu3anuu U okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbBIE peakuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Kiaccudukanus ankaadeHoB (CONPsHKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpspkEHHbBIX
nueHoB. CriocoObl OJyYEeHHS M IPUMEHEHHE aJIKaueHOB.

Ankunbl. ['oMonoruueckuit psii ankuHOB, 0011ast hopmyJsia, HOMEHKIIATypa U
U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
rudpuan3alus aTOMHBIX opOuTaneidl yriaepoga. @U3NyYeCKHe CBOMCTBA aJKUHOB.
XHAMHUYECKHE CBOMCTBA: PEAKLIUH IPUCOCIUHEHUS, TUMEPU3ALIUN U TPUMEPU3ALINH,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, MMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaklMd Ha TPOHHYIO CBA3b. CrIOCOOBI MONYYEHUS] U IPUMEHEHHE
AJIKAHOB.

Apomarnueckue yrieBoJopoabl (apeHsbl). ['omMonmoruyeckuili psifi apeHoB,
oOmras popmyra, HOMEHKIIATypa U U30MEpHs. DJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJbl OcH30a. DU3NYECKue CBOWCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa OCH30J1a H €r0 TOMOJIOT'OB: PEAKIIUH 3aMEIICHUS B OCH30JIbHOM KOJIbIIC H
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUUHd NPUCOCIAMHEHUS, OKUCIECHUE TOMOJIOTOB
Ooenzona. IlpeacraBineHne 00 OpPHUEHTHUPYIOIIEM JEUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX pPAIUKaJIOB, KapOOKCUIHHOMH,
THJIPOKCHIIBHOM, aMHUHO- W HUTPOIPYHIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CriocoObl MOTyYeHUS U
IIPUMEHEHHUE aPOMATUYECKUX YIVIEBOJLOPOIOB.

[Ipuponusiii ra3. [lonytasle HEQTIHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yronp U npoAykTsl ero nepepaborku. Crnocods! nepepadoTku HedTu:



NEPETOHKa, KPEKWHT (TEPMHYECKUH, KATATUTUYECKHU), pUDOPMHUHT, MHPOIH3.
[IponykTel nepepaboTKu HEDTH, X IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHUE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUIEHUs TaJoreéHa Ha THUAPOKCOTPYIIY, HUTPOTpyNIy, LHAHOTPYMIY,
amuHorpynmy. JleiicTBMe Ha TaJIOT€HIIPOM3BOJHBIE BOJHOTO W CIHUPTOBOIO
pacTBopa mi€noyu. B3ammMoaeicTBUE NUrajJoOreHaJIKaHOB C MarHMEM U ITUHKOM.
[Tousarue 0 METAJJIOOPTaHUYECKUX COEUHEHHUSIX. Hcnonp3oBaHue
raJIOTEHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M HX MPEBPAILCHUMN:
u3yueHue (U3NYECKUX CBOMCTB YIVIEBOJOPOJIOB (PacTBOPUMOCTD), KAYECTBEHHBIX
peakluii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuyMBaHHE OpOMHOM WM
MOJHOM BOJBI, PacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICHCTBUE alETHIICHA C
aMMHMaYHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yTiiepoja v BOJ0OPOia B OPraHMYECKHUX BEIIECTBAX, MOJydeHUE ITUIICHA U U3YUEHUE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Koyutekiuamu «Hedte» u «Yromawy», ¢ oOpasinamu
MJIacTMacC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHHE MOJIEKYJ YTJEBOJIOPOJIOB U
rajOreHNPOU3BOJIHBIX YTIIEBOIOPO/IOB.

Kuciaopoacoaep:xanue oprannyecKue coelMHeHUsl.

[IpenenvHuble ogHOaTOMHBIE cnupThl. CTpoeHUE MOJIEKYJ (Ha MpuMepe
METaHOJIa W 3TaHojia). ['oMosiormueckuil psan, obmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  Kkiaccudpukanus. Dusznueckue CBOIMCTBA  IPeACNIbHBIX
OJIHOATOMHBIX CIHUPTOB. BomoOpoaHBIE CBS3UM MEXKIYy MOJIEKYJIaMH CIHUPTOB.
XUMHUYECKUE CBOMCTBA: peaklUu 3aMEIICHUs, JeTUJpaTallui, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMH W  HEOPraHUYECKUMH  KUCIOTaMHU.
KauecTtBeHHas peakius Ha OJTHOATOMHBIE CIIUPTHL. J[eiiCTBUE 3TaHONIA U METaHOJIA
Ha opranu3M uyesnoBeka. CrocoObl MOJTy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢pupbl, HOMeHKTIaTypa U m3oMmepusa. OCOOEHHOCTH (HU3UIECKUX U
XUMHYECKUX CBOKCTB.

MHoOroaToMHbI€ CHHUPTHI — S3TUICHIJUKOIb W TIHIEpUH. Du3ndeckue u
XUMUYECKUE CBOMCTBA: peaKIMK 3aMEIECHUsI, B3AUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKkilisi HA MHOITOATOMHbBIE CIIUPTHI.
[IpencraBieHune o MexaHu3Me peakiuii HyKieopuibHOro 3amenienus. JleiicTBue Ha
opranu3M yenoBeka. CriocoObl MOTy4YeHUs! U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYMNIBI H
O6enzonpHOrO simpa. dusmyeckue cBoicTBa (heHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KadecTBennbie peaknuu Ha (eHon. ToxcuyHOCTh (PeHoma.
Crioco6sl mostydeHust U npuMeHeHune gpenona. erondopmabaeruaHas cMoa.

KapGonunbHbie cOeIMHEHUS — aJIbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW TpyImIibl. ['OMosiorndeckue psibl ambJeruoB U KETOHOB, OOIas
dbopmyna, u3zomepuss U HOMEHKiIarypa. PuU3NyYeCKHe CBOMCTBA albJETHIOB U
KETOHOB. XMIMHUYECKHE CBOKMCTBA AJIbJAECTH/IOB U KETOHOB: PEAKIIUU NPUCOCINHEHUS.
OxucneHrue anpJerujoB, KadeCTBEHHbIE peakiuu Ha anbaeruibl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHUE AJIBJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeebHbIe KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNMU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOTO paaHKaia.
Oco0eHHOCTH CBOWCTB MYypaBbUHOM KUCHIOTHL. [loHSTHE O MNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOeHHOCTU CBOMCTB HEMPEACNIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenn BBICHIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IE8AS,
JIUHONIeH08as KUCIO0Thl. CrIoCOOBI MOTYyUYEHHS U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuid psa, obmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE U XMMHYECKUE CBOWCTBA: THAPOIW3 B KHCIOW H
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckue 1 XUMUUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 11esnoyHon cpene. OCoOOEHHOCTH CBOWMCTB KUPOB, COAEPKALIUX OCTATKU
HETpeETbHBIX XKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

MBpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mas xapakTepucTtuka yrieBojioB. Knaccudukainus yrieBoaoB (MOHO-, qu-
U monucaxapunbl). MoHOcaxapuabpl: TIIOKO3a, (QpPYyKTO3a, TalakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBA M HaXOXkjaAeHHE B mpupoge. DorocuHTes.
XHUMUYECKHAE CBOMCTBA MIIOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TPy, CIHPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHwe TIIFOKO3bI, €€
3HAYEHUE B KU3HEJEATEILHOCTH OpraHu3mMa. J(ucaxapupl: caxapos3a, MajabTo3a U
nakTo3a. BoccTranaBinuBaroiire U HEBOCCTaHABIMBAIOIIUE AUcaxapuabl. ['uaponuns
nucaxapuaoB. Haxoxaenue B npupoje u npumenenue. [lonucaxapuasl: kpaxman,
JIMKOTeH W 1nenono3a. CTpoeHre MaKpOMOJEKYyJl Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MYECKHE CBOWCTBA KpaxMmaja M UEJUIRJIO3bl. XHMHUYECKUE
CBOMCTBa Kpaxmaja: THIpOJIh3, KAaYECTBEHHasi pPeakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIONO3bI: THIPOJIN3, TOMydeHue 3PupoB meitoao3el. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEBPALLCHUN:
pPacTBOPUMOCTb Pa3IMYHBIX CIIUPTOB B BOJE, B3AMMOJEHCTBHE 3TAHOJA C HATPHUEM,
OKHCJIEHHE 3THJIOBOIO CIMPTA B AJIbJIETHU]I HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE STHJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJbAETUlbl (C TUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapoxkcumnom meau(ll)), peakius riautepruHa ¢ THAPOKCUIOM
meau(ll), xumMmuueckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJCHCTBUE
pacTBopa ritoko3sl ¢ ruapokcuaom menu(ll), B3aumoneiicTBue kpaxmana ¢ HOJ0M,
pelIeHre JKCIEePUMEHTAJIbHBIX 3amad 1o TemaM «Crnuptel U (EHONBIY,
«Kap6onoBbie KuciaoTbl. CI0KHbBIE 23PUPHI».

A3oTcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMUHBI — OpraHMYecKUe MPOU3BOAHBIE aMMuaka. Knaccudukanus amMuHOB:
anudaTuyeckue M apoMaTHYeCcKue; IMEepBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moiiekyn, oOmas (popmyiia, M30Mepus, HOMEHKIATypa U (U3NUECKHE
cBOMCTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHCIOTOM.
Conu anKuiaMMOHHSL.

AHUIUH — IpeACTaBUTEb AaMUHOB apoMaTrueckoro psiaa. CTpoeHne aHWINHA.
B3auMHoe BiuAHHME Tpynm aroMoOB B MoJsiekyle aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiWHA. KauecTBeHHble peakuuu Ha aHWwiMH. CriocoObl
NOJIYYEHHUS] M NpUMEHEHHE anudarnueckux aMuHOB. [lonmydeHue aHwiIMHA W3
HUTPOOEH3071a.

AmuHOKHCIOTE. HoMeHKknaTypa u uzomepus. OTaeabHbIE PEACTABUTENH O
AMUHOKHUCJIOT:  I[JIMIMH, anaHuH. @PuU3hyecKhe CBOMCTBAa  aMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT KaKk aM(OTEpHBIX OpPraHUYeCKHX
COCIMHEHMI, peakiusl TMOJIMKOHACHCAlMK, OOpa30BaHWE NENTHUIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak mnpupoaHeie nosumMepsl. IlepBuyHas, BTOpUYHAs W TpeTUYHAs
CTpyKTypa OenkoB. XWUMHYECKHE CBOHCTBa OEJIKOB: THAPOJIN3, JACHATypaius,
KauyeCTBEHHbIE PEAaKLIUH Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3YYEHHMsS BELIECTB M HUX IPEBPALLCHUN:
pacTBopeHHEe OETKOB B BOJE, JCHATyparus OEIKOB IMPU HArpeBaHWH, IBETHHIC
peakuuu Ha O€NKW, peHmIeHHEe SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TCcoepKalre OpraHnyecKue coeAMHEHNs» U «Pacnio3HaBaHne OpraHu4eCKuX
COCIUHEHUI».

BbicOKOMOJIEKY ISIPHBIE COCAUHEHMS.

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMHU, CPEIHSASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAITHSI.

[TonmumepHbie Matepuanbl. IlmacTtmaccbl (TOJMATHIEH, TOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOI, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJMdTUIICHTepePTanar). Y THin3alius 1 nepepaboTka miacTyka.

D1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKH
(OyTaaueHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIIIUE MTOJIMMEPHI, OMOpa3iaraeMole OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI H3YyYCHHUS BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHUE ¢ 00pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE OSKCIEPUMEHTAIbHbIX 3amad 1o Teme «Pacno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnrblie 3amaun.

Haxoxpaenue MosiekynasipHOM (OpMysibl OpraHUYECKOrO COCAMHEHUS IO
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJIAIINX B €70 COCTaB, HAX0XKICHUE MOJIEKYJISIPHOMN
(bopMyJIbI OPraHMYECKOTr0 COeAMHEHUS 110 Macce (00BEMY) MPOAYKTOB CrOPAHMUS, T10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU HW/UIU HCXOJHBIX
BEILECTB, YCTAHOBJICHHE CTPYKTYPHOU (OPMYJIbI OPraHMYECKOro BEIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIOCOOOB MOJIyYEHHS, ONpPEAEICHUE J0JIU
BBIX0/1a MPOJYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOYKHOTIO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXXNpeIMETHBIX CBS3EH MPU M3YUYEHUH OPTaHUYE€CKON XUMHU B
10 knacce ocylecTBISETCS Ye€pe3 HCIONb30BaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUN, TaK MW TMOHATUH, MNPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'0 IIUKJIA.

OOmme ecTeCTBeHHO-HAYYHBIE MOHATHS: SBJICHNE, HAYYHBIA (DaKT, THIOTE3a,
TEOpHsS, 3aKOH, aHaJIu3, CHHTE3, Kiaaccuukamusa, HaONIOJACHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

@dusnka: Marepus, aroM, DJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIa,
SHEPTeTUYECKUI ypOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe€ COCTOSHUE
BEIECTBA, (DU3MYECKUE BEITUYMHBI, CIUHUIIBI WU3MEPEHUs, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHum3M, S3KOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPODHBIA THUI TMUTAHUA, OPOKEHUE,
doTtocuHTe3, npIXaHWe, OETKHU, YIJIEBOJbI, >KUPBI, HYKIECHHOBBIC KHUCIOTHI,
dbepMeHTHI.



['eorpadmusi: mone3nbpie KCKOMaeMbI€, TOTUIUBO.
TexHOonorus: NHUILIEBbIE NPOAYKTHI, OCHOBBI PAlUMOHAIBHOIO ITUTAHUS,
MOIOIIIME CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX saep. XUMHUECKUN dnemMeHT. M3oTonel. CtpoeHue
AJEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Kinaccupukamuss XuMHIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpemencHue SIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAJISIM.
DONeKTpOHHBIE KOH(PHUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOJIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, SJIEKTPOHHBIC KOH(UTYpaIlMd HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTb.

[leprnonnueckuit 3axkoH u Ileproanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBA3b nepuoanueckoro 3akoHa u llepuoauueckoil cuctemsl
XMMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPUEHW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO FPYIINaM U IepuoaM. 3Ha4€HHE NEPUOTNIECKOTO
3akoHa [[.1. Menneneena.

XuMHu4eckasi CBs3b. BuHAbl XHMHYECKOM CBS3U: KOBAJCHTHAs, HMOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOM CBSI3U: OOMEHHBIN H
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JjuHa cBsi3u. [logpHOCTh, HATPaBIEHHOCTD U
HACBIIIaEMOCTh KOBaJleHTHOW cBA3U. KpaTHbeie cBsizu. BogoponHas CBS3b.
MexMOeKyJIApHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, W BaJE€HTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpe COeAMHEHUMN
3JIEMEHTOB BTOPOT'O MEPUOA).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEHHIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeb, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEAMHEHUM.
[ToHATHE O KOOPANHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJISIDHOTO — CTpOEHHUs.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o nucnepcHbIx cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTpPAIlUM PacTBOPOB:
MaccoBas JI0Jisl BEILECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpauus. HacklleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KprcTanmoruaparsl.

Knaccudukaiys u HOMEHKIATypa HEOPTaHUUECKUX BEIIECTB. TpUBHAIIbHBIC
HAa3BaHUS OTJEJIbHBIX MPEACTABUTENICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYeCKUX peakiuii B HEOPTAHHUYECKOW UM OPraHUYeCcKOu
XUMUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUsS W MpEeBpalleHUs
SHEPTUU MPU XUMHUYECKUX peakiusix. TeroBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOUN peakIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['omoreHHble 1 reTeporeHHsle peakuuu. Katanus u katanu3atopsl.

OO6parumbie 1 HeoOpaTUMBbIE peakiui. XUMHYecKoe paBHOBecHe. KoHcTanTa
XUMHYECKOro paBHOBecusl. DaKTOpBI, BIMSIOIIME HA IOJOKEHUE XHUMHUYECKOTO
paBHOBECUS: TEMIEPaTypa, JaBJICHUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuueckas auccoruarnusi. CuibHble W claOble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpajbHas,
mienoyHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coseid. Peakiuu
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKUCIICHHS.
Okucnurenb MW BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHHUS W BOCCTAHOBJICHUA.
Baxnelime oKucIuUTENM M BOCCTAHOBUTENIU. MeETOA AJIEKTPOHHOTO OasnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB M UX MPEBPALICHUIA:
pa3loKEHUE TEPOKCHUAAa BOAOPOJA B NPUCYTCTBUU KATaIM3aropa, MOIEIU
KPUCTATMYECKUX PEHIETOK, MTPOBEJCHNUE PEAKIIMii MOHHOTO 0OMEHa, ONpe/ieNicHHe
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHHUE BIMSHUS PAIHMYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW PEAKIUH U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi Xumusi.

[Tonoxenune HemeTamnoB B [lepuoanueckoit cucteMe XUMUYECKUX JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTpOeHMsI uX atoMmoB. Dusnueckue CBOWMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIJIOB (Ha MpUMEpe KUCIopoaa, cepsl, hochopa u
yriiepona).

Bonopon. Ilomydenue, dusnueckne W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJlJIaMU U HEMETaJlJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ ipubl. TonauBHbIE
3JIEMEHTHI.

lamorensl. Haxoxaenue B mpupojne, CocoObl MONy4YeHUS, (PU3NYECKHUE U
XAMHUYECKHE CBOMCTBA. | aJIor€HOBOIOPOIbl. BaxkHeue KUCIopoAacoaepKame
COEIMHEHMS TajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIC CIOCOOBI MOTYUYEHUS
rajgoreHoB. [ [puymMeHeHune rajJoreHoB U UX COCITMHEHHM.

Kucnopon, o3on. JlabopaTopHble M TPOMBIILIIEHHBIE CHOCOOBI MOTYYEHUS
Kuciaopoa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpPOJa U
030Ha. OKCUABI U IEPOKCUIBI.



Cepa. Haxoxnenue B TpupOJie, CIOCOOBI TOJNY4YEHUS, (PUIHYECCKUE H
xuMuueckue cpoiictBa. CepoBomopona, cyiabduasl. Oxcua cepwi(1V), okcun
cepol(VI). CepHucras u cepHast KHCIOTHI U uX coyid. OcOOEHHOCTH CBOMCTB CEPHOU
KHUCJIOTHI. [IpuMeHeHue cepsl U €€ COeTUHEHUI.

Azor. Haxoxnenue B mpupoje, CHocoObl MOdyyeHus, (U3N4ecKue u
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTas U a30THAs
KUCIOTHI U X coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMenenue azora
U €r0 COeIMHEHHUI. A30THbBIE y100peHHUS.

®ochop. Haxoxnenwe B mpupojsie, CocoObl MONTy4deHUs, (U3MUECKHE U
xumuueckue cBorctBa. Dochuast u pochun. Oxcuabl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuii. dochopHbie
yao00peHus.

VYrnepoa, HaxoxkJaeHWe B NOpuUpoje. AJUIOTPONHbIE  MOIAU(PUKALUU.
Ouznyeckue M XUMHYECKHME CBOMCTBA MPOCTHIX BEHIECTB, OOPa30BaHHBIX
yriaepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yronpHas kuciora u e
CoJIu. AKTUBUPOBAHHBIA Yyroyb, ancopOuus. Dynnepensl, rpadeH, yriepoiHbie
HaHOTPYOKHU. [IprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €Tr0
COECIMHEHUMU.

Kpemuuii. Haxoxxaenue B mpupojie, CrnocoObl MOJydeHUs, (PU3NUecKue U
xumudeckue cporctBa. Oxcupa kpeMuusA(lV), KpeMHUEBas KUCIOTa, CHIIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHu. CTEKII0, €ro MOIYyYEHHE, BUABI CTEKIIA.

[Tonmoxenune metamnoB B [lepuoanyeckoil cucteMe XUMMHUYECKHUX JIEMEHTOB.
Oco0eHHOCTU CTPOEHUsSI AJIEKTPOHHBIX 000J0YEeK aToMOB MeTauioB. OOmue
(¢u3nueckre cBoicTBa MeTauioB. IIpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CmutaBel METAJIIOB.

DNEKTPOXUMHUUECKUN Pl  HampsbkeHui  MetamioB.  OOIue  crnocoObl

HOJIyYEHUS METaJJIOB: TUAPOMETAILTYPrus, MUPOMETAJLTYPIHsl,
anekrpometrautyprusa. [lonstue o koppo3uu metamioB. CrnocoObl 3alUTBl OT
KOPPO3UHU.

O6mrast xapakrepuctuka MetamioB |A-rpymmer [lepuogudeckoit cucTemsl
XUMHUYECKUX d7IeMeHTOB. Hatpuii u kanuii: momydenne, GU3NIecKue 1 XUMHUIECKUE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUMN.

O6mras xapakrtepuctuka metawioB |IA-rpynmer [lepuoandeckoil cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHmii W KalblMid: TOJNy4eHHe, (U3HYECKUEe U
XMMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTHIX BEIIECTB U HX COCIMHEHHM.
XKécTkocTh BOJBI M CTIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUIA: TIOTy4YeHue, (Pu3ndecKkre 1 XUMUIECKUe CBOMCTBA, MPUMEHEHNE
MPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEpHbIE CBOWCTBA OKCHAA H
TUAPOKCHUIA AIFOMUHHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUAHMUSL.



OO6mrast xapakTepucTHKa MeTauioB 1o004HBIX mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMBI XUMHUECKHUX JJIEMEHTOB.

du3nyeckue U XMMUYECKUE CBOMCTBA XpoMma U €ro coeauHeHuil. OKCUbl U
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUueHne u npuMeHEHrEe Xpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHiua W €ro COEIUHEHHI.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) wu
mapranna(VIl). Ilepmanranar kamausi, €ro OKUCIUTEIIbHBIC CBOMCTBA.

du3znuecKkne U XMMHYECKHE CBOKCTBA JKeJie3a U €ro coequHeHuil. OKCumpl,
ruapokcuasl u conu xene3a(ll) u xenesa(lll). [Tonyuenune u npuMeHeHue xene3a u
€ro CILIABOB.

Pu3nueCcKue 1 XUMUYECKHUE CBOWCTBA MEIU U €€ coenuHeHui. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCIMHEHU .

Huuk: momydyeHue, (U3MYECKHE U XHMMUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M THIPOKCH/IA IMHKA, THIPOKCOKOMILUIEKCHI ITUHKA. [IpuMeneHue
[IUHKA U €r0 COEIMHECHUM.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYECHHUS BEIIECTB M HUX MPEBPAIICHUMN:
u3yueHue oOpas3IoB HEMETaJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCJIOPOJIE, HU3Y4YeHUE KOJUICKIUU «MeTauibl M CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOAOUW (BO3MOXKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA M >Kejie3a C pacTBOpaMU KHCJIOT U
nieJIoued, KaYeCTBEHHBIE PEaKIIMU Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/Ia
U KaTHOHBI METAJUIOB, B3aUMOJCHCTBUE THAPOKCUIOB aTIOMUHUA M IIMHKA C
pacTBOpaMH KHUCJIOT M IIEJOUYEH, PEIlIeHHE APKCIEPUMEHTANbHBIX 3a7a4 M0 TeMaMm
«l"anorensr», «Cepa u €€ coenuHeHus», «A30T U (Hochop U UX COECTUHEHUD,
«MeTanibl TIaBHBIX NOATPYH», «MeTaabl MOOOYHBIX TOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOro pa3BuTUs dyenoBedecTna. [lonsTue
0 HaY4YHBIX METO/IaX MO3HAHUS U METOJI0JIOTUU HAyYHOTO uccienoBanus. Hayunsie
MPUHIUIBI OPTaHU3aAUA XUMHUUYECKOTO MTPOU3BOJICTBA. [[poMBIlIEeHHBIE CLTOCOOBI
MOJIYYEHHUs] BaXXKHEWIIIUX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAaKa, CEpPHOMU
KHUCJIOTHI, MeTaHoJa). [[poMbIlIeHHbIE CITOCOOBI MOTYyUYEHUS] METAILJIOB U CILIABOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH CPEAbl U €ro nNociaeAcTBUs. Poib Xxumuu B
obecreyeHNH YHEPreTHISCKOM 0€30IMacHOCTH.

Xumusg u 310poBbe uenmoBeka. JlekapcTtBeHHble cpencrBa. IIpaBmiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMHUM B Pa3BUTUU MEIULIVHBI.

XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE N00aBku. Poib xumuu B
oOecreueHny MUIIeBO 0€30MacHOCTH.



Kocmernueckne u mapdromeprsie cpeactBa. beitoBas xumus. IlpaBuiia
0€30I1acHOTr0 UCIIOIBL30BaHUS IIPENapaToB OLITOBOM XMMHUH B ITIOBCETHEBHOM KU3HHU.

XUMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIC MaTepHuasbl (IIEMEHT,
OCTOH).

XUMHS B CEITbCKOM X03s11icTBe. OpraHnvecKre U MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKJIO, KepaMmuKa.
Martepuansl 115 3JIeKTpoHUKU. HaHOTEXHOI0TH Y.

Pacuérnrbie 3agaun.

Pacuétel: mMaccel BemecTBa Wi 00bEMa Ta30B MO HW3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MacCe WK 00bEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CIIU OJTHO
M3 BEIIECTB JAHO B BHAE pacTBOpa C ONPEACIEHHOW MACCOBOM JIOJIEHN
PacCTBOPEHHOTO BEMIECTBA, MACCOBOM JI0OJIA U MOJIIPHOW KOHIIEHTPAIlMKU BEIIECTBA B
pacTBOpE, AOJIM BBIXO/a MPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBs3H.

Peanuzanuss  MexXnpeaMeTHbIX  CBsi3ed 1OpW  HU3ydyeHUH oOwmed u
HEOpraHn4eckorl XumMuu B 11 Kitacce OCyIEeCTBIAETCA Yepe3 UCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, TPUHATHIX B OTAEIBHBIX
MPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61uue ecTecTBEHHO-HAYUHbIEC TTOHSTHS: SIBJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIU3, CUHTE3, KJacCU(UKAIMS, MEPUOJUIHOCTh, HAOIIOCHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JJIEKTPOH, ITPOTOH, HEUTPOH,
VOH, NU30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIECTBA, HWJCaNbHBIA Tra3, (Qu3nueckue
BEJIMYMHBI, €IUHUIBI U3MEPEHHUS, CKOPOCTh, SJHEPTUs, MaCCa.

buonorus: knerka, opraausM, 3KocucTema, onocdepa, MeTadbonmn3M, MaKpo- U
MUKPODJIEMEHTHI, OCJKH, XKUPBI, YTIEBOIbI, HYKIEHHOBBIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U IMMOTOK SHEPTUH B IKOCHUCTEMAX.

I'eorpadmus: MuHEpanbl, TOPHBIC MTOPOJIBI, IMOJIC3HBIC UCKOIIAEMbIE, TOTUIMBO,
peECypCHI.

TexHonorus: XMMHUYECKasi MPOMBILIIJICHHOCTh, METAJUIyprusi, CTPOUTEIIbHBIC
MaTEpUAIbI, CETbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIILICHHOCTb,
dapMmarieBTHICCKASA MPOMBIIIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, AJIEKTPOHHA
MIPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBHMM ¢ CHCTEMHO-ACSATEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS TNpeaMera «XUMHS» Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHUsl BBIACICHBI CIEAYIONIUME COCTABJISAIONIME: OCO3HAHUE
00YyJYaIOIMIMMHUCA POCCUHCKOW TPaKTAHCKOM HJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPE/ISTICHUI0; HATMYHEe MOTHUBAIIUHU K
00y4YeHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJIU4YHe
MIPaBOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPhI; CHIOCOOHOCTh CTAaBUTh 1IEJIM U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIHHOM M TMPAKTUUECKON AeATEeITLHOCTU
o0yuarommxcs B MpoIiecce peaan3aii o0pa3oBaTeIbHON AesITeIbHOCTH.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIbBITA [MO3HABATEIHLHOM M MPAKTUUECKON AESTETLHOCTU
oOyJarommxcsi B Mpolecce peann3ainuu o0pa3oBaTEIbHON NEATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTABICHUS] O COLMAbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITENILHOCTH MPHU CO3/TaHUH YIESOHBIX
MPOEKTOB, PEIICHUHN YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPH aHATN3E PA3TUYHBIX BUIOB YICOHOU JIeATEIHLHOCTH,

2) NaTPHOTUYECKOT0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTCUYECTBECHHOM XMMUHU;

YBaKCHHS K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M IMPAKTUUICCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yibTaT
JUTNTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPyAa YUEHBIX U TIPAKTHKOB;

MHTEpECa U M03HABaTEIbHBIX MOTHUBOB B ITOJTYYEHUHU U MOCJICAYIOIIEM aHATN3E
uH(OpMaIH O MEePEIOBBIX JOCTIKCHHUSAX COBPEMEHHON OTEYCCTBEHHOM XUMHH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE TMOBEJECHHWE M TOCTYNKH CBOUX TOBapHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBHIM
MOCTYIIKOB;

4) popMuUpoOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAaHUSI LEHHOCTEH 30poBOro M Oe30macHoro obpasza JKHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS] K COOCTBEHHOMY (pu3myeckomy u
MICUXUYECKOMY 310POBBIO;

coOrofiIeHNs TpaBwil 0€30MacHOro OOpallleHHs C BEHIeCTBAaMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM EATEIHLHOCTH;

MOHWUMAaHUS IIEHHOCTH TIPAaBWJI HHIWBHAYAJIbHOTO M  KOJUICKTHBHOTO
0€30IMacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUNA W HEMPHUATUS BPEAHBIX NMPHUBBIUCK (YIMOTPEOICHMUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOW  KOMIIETCHTHOCTH B  Y4eOHO-HCCIICIOBATEIBCKON
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE€3HOH, TBOPYECKOM U JAPYrMX BHAAX
NeATETHLHOCTH,

YCTAaHOBKA HAa AaKTHBHOE YYacTHE B PEIICHHH NPAKTHYSCKUX 3aaad
COI[MAJIbHOM HAIMPaBJIICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPakTUYEeCKOMY M3Yy4EeHHUIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHSI TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYIY, JIOJISIM TPy/Aa U Pe3yiabTaTaM TPYAOBOU ACATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAJIbHOW TpPAaCKTOPUU
oOpasoBanmsi, Oynymielr mpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rM4eCKOro BOCIIUTAHUSA:

IKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPHUPOJEC KAK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJie;

MOHUMAHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOIeM, BIUSHUS
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MTPUPOTHON U COIUATBHOU CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HWCIIOJIb30BAHUS JOCTIDKCHUA XUMHH  JJIs
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOIH30BAHUS;



AKTUBHOTO HENPHUATHS JCUCTBUH, TMPHUHOCIIIMX Bped OKpYKaroUen
OPUPOJIHON cpele, YMEHHs] MPOTHO3WPOBATH HEOIArONpHUSTHBIE SKOJIOTHMYECKUE
NOCJIEICTBUS NPEAIPUHUMAEMBIX JEHUCTBUI U IIPEIOTBPAIIATh UX;

HAJIM4YHs PA3BUTOIO KOJIOIMYECKOr0 MBIIUICHHMS], SKOJIOTHYECKON KYJIbTYPBI,
OIbITA NEATEIBbHOCTH 9KOJIOTUYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATBHCS MMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLIMAJIBHOU
IOPAaKTUKE, CIOCOOHOCTH W YMEHHS AaKTUBHO NPOTUBOCTOSNTH MJICOJOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 O0IIECTBEHHO! NPAKTUKH;

NOHUMaHUSl CHEeUUPUKA XUMUU Kak HayKd, OCO3HAaHHS €€ pOoJu B
(OpMHUPOBAHMHU PALMOHAIBHOIO HAyYHOTO MBIIIJIEHUS, CO3JaHUU LEJIOCTHOTO
IOpPEICTaBICHU 00 OKpYXkarolleM MHpE KaK O €IMHCTBE NMPUPOAbl U UEIOBEKa, B
NO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHUS;

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOM
UBUJIM3ALMH: B €€ TYMAaHUCTUYECKON HAITPABICHHOCTH U BaKHOM POJIM B CO3[IaHUNU
HOBOM ©0a3bl MaTepHaJbHOW KYJbTYpbl, B PpELIEHUU TII00AJIBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOW, DJHEPIreTUYECKOU, MUIIECBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAUIMHBI, OOECIEYEHUH YCIIOBUMI
YCHEMIHOIO TPY/la U SKOJOTMYECKH KOM(DPOPTHOM KU3HH KaKJI0T0 WieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: T[OHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJIy4aeMble 3HAHUS Ui aHAIU3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEro MHUpa U
IPOUCXOMSIINX B HEM U3MEHEHU, YMEHUS JIeJaTh 00OCHOBAaHHBIE 3aKIIOYEHUS HA
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIUXCS JAHHBIX C UEbI0 MOTYyUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus: Ipo0JIeM B pealibHbIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEA0BATENbCKON JEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HEMPEephIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUN 1O XHUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pasnuyHbIX chepax mpodeccruoHambHOM
NEeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI



MerarnpeamMeTHbIe pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI TI0 XMMHUHU Ha ypOBHE
CpeIHero o0IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble Uil (GOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYUaIOIIHUXCS
MEXTUCITUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE TOHSATHUS, OTpaKaIOUUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHenu(HuKy METOJOB ITO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, JHEPTHs, SIBJICHUE,
IIPOIIECC, CHCTEMa, HAyYHBIA (DAKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCCIIeIOBaHNE, HAOTIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJIbHbIe Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obOecrieurBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
TPaMOTHOCTH M COITUAIEHON KOMITETEHIIMN 00yYarOIuXCs,
CIIOCOOHOCTH o0yJaronmxcs UCTIOJb30BaTh OCBOCHHBIC

MEXTUCIUIUTMHAPHBIC, MUPOBO33PCHUECKHUE 3HAHUS M yHUBEpPCAJIbHBIC yUeOHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pE3YJIbTAaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMH, KOMMYHHMKATHUBHBIMH U  PETryJSTUBHBIMU
JICUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YYeOHbIEe 1eHCTBUSA

1) 6a30Bble JJOrMYEeCKHUeE AeiiCTBUS:

CaMOCTOSITENIbHO  (popMyMpoBaTh M aKTyalIM3UpOBaTh  MIPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEIU JEATEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HX
JTIOCTUAKEHUSA, COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTH C TOCTABJICHHBIMU LEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUW 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICJIITh XapaKTEpHbIE MPU3HAKU TMOHSATUM M yCTAHABIMBATh MX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIKE MOHATHS I OOBSCHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBLIOMpATh OCHOBAaHUS M KPUTEPUM JJIA KJIacCU(PUKAIMK BEIIECTB U
XUMHYECKUX PEaKIni;

YCTAHABJIMUBATh MPUYUHHO-CIC/ICTBEHHBIE CBSI3M MEXKIY H3y4a€MbIMU
ABJICHUSIMU;

CTPOUTh JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JEAYKTHUBHBIC, IO
aQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCIIOIb3YEMbIE B XUMUU CHUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) AJIEMEHTA, XUMHUUECcKas popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pelIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a7ay, TPUMEHSThH



Ha3BaHHbIE MOJEJbHBIEC MPEACTABICHUS I BBISBICHHS XapaKTEPHBIX ITPU3HAKOB
U3y4aeMbIX BELIECTB U XMMUYECKUX PEAKIIM.

2) 0a3oBbI€e HCCJIeI0BaTEILCKUE 1eHCTBHS:

BJIaJI€Th OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB M XMMHYECKHUX
peakuuii;

(GopMyIupOBaTh LEIN U 3a/1a4U UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATENbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE MHCTPYMEHTA
NO3HaHMUSI U OCHOBBI JJi1 (POPMUPOBAHUS TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUM;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUJJAHUPOBAHUS M IIPOBEICHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHUsI HAOIIOJAaTh 32 XOAOM
npolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAaHHBIM OTUET O MPOJEIAHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
NEeSATEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
MIOMCKY METO/I0B PELIECHUS MPAKTUYECKUX 3a]a4, TPUMEHEHUIO PAa3JIMYHbIX METOJIOB
MIO3HAHUSL.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX HWHGoOpManuu (Hay4HO-
NOMmyJisipHasi JIUTEparypa XUMHUYECKOTO COJAEp’KaHUs, CIPAaBOYHbIE TMOCOOUS,
pecypebl HTepHETa), aHanM3UpOBaTh MHPOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEACTABIICHMS], KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17§
HENIPOTUBOPEYNBOCTb;

(opMyIHpOBaTh 3aMpPOCHl U NPUMEHSTH PA3NIUYHBIE METOJbI MPU MOUCKE H
orObope wuH(poOpMaMy, HEOOXOAMMOW MJi1 BBINOJHEHUS YYEOHBIX 3aaad
OIPEIETEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUA
uHpopmanyu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MPH PabOTE ¢ XUMUUYECKON
uHpopMaIMeil: MPUMEHATh MEXIpEAMETHbIe ((PU3NUECKHEe M MaTeMaTUYeCKue)
3HAaKH U CUMBOJIBI, POpMyIIbl, aOOpeBUATYphl, HOMEHKIIATYPY;

MCIIOJIB30BaTh 3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIIAHOCTH.

KoMMyHUKaTHBHBIE YHHUBEPCAJIbHbIC YYeOHbIe 1eHCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI B XO/1€ 1MAJI0ra u/uiu
JTUCKYCCHUU, BBICKa3bIBaTh UI€H, (DOPMYIUPOBATH CBOM MPEI0OKEHUS
OTHOCHUTEJBHO BBIIIOJIHEHUS NPEJIOKEHHON 3a1a4H;



BBICTYIIATh C TMPE3CHTALMENW pE3yJbTATOB MO3HABATEIILHOW JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MK COBMECTHO CO CBEPCTHUKAMM ITPU BBITTOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
U3Yy4aeMbIX BEIIECTB, peaau3aliuu yueOHOro MpoeKkTa, U GopMyIupoBaTh BBIBOIbI
M0 pe3yibTaraM MPOBEIEHHBIX HUCCIEAOBAHUI MYyTEM COIVIACOBAHUS IMO3UIUN B
X0J1€ 00CYXAeHUSI U 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHUBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK ITO3HABATEIbHYIO
JEATENBHOCTh, ONpeAeNsas €€ Lelu W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBAaTh MpeJjaraéMblii aJrOpUTM JEUCTBUH Ipu
BBINIOJIHEHUH YYEOHBIX UM HCCJIENOBATENbCKUX 3a7ad, BbIOMparh Haubojee
3¢ (eKTUBHBIA C€rMOCO0 MX pELIEeHUs C YYETOM IMOJYYEHUS HOBBIX 3HAHHA O
BELIECTBAX U XUMUYECKHUX PEAKLHUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb [EATETbHOCTH Ha OCHOBE caMoaHaiu3a W
CaMOOIICHKH.

NPEJMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU HA yTIyOJIEHHOM
YpOBHE Ha ypOBHE CpeAHET0 0o01Iero 00pa3oBaHus BKIIOYAIOT ClIeUPUIECKUe i
y4eOHOro npenMera « XUMHUs Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUN 1O
OCBOCHHIO, MHTEPIIPETAIMU U MPEoOpa30BaHUIO 3HAHUM, BUIBI JESITEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHUW B PA3JIMYHBIX Yy4eOHBIX
CUTYaIlUX, a TAK)KE B pealibHbIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ XUMuen. B
nporpaMMe 10 XHMHUHU TMPEIMETHBIE PE3yJbTaThl MPEJACTABICHBI IO TrojaM
W3YUYCHUS.

10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTPaXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUNA: O MECT€ W 3HAYCHUH OpPraHUYECKOUN
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ pPOJId B OOCECIECUCHHH YCTONYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUECKOM, SHEPTETHUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3/IAaHUM HOBBIX MAaTE€pHUaJoOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHun paLMOHAJIBHOTO
IPUPOAOTIOIb30BaHNsI, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJI0BEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3I0POBBIO
Y IPUPOJIHOM CpENE;



BJIQJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHHMM, KOTOpAass  BKIIFOYAET:
OCHOBOITOJIATAIOIINE MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, SIAPO MU 3JIEKTPOHHAs
obosiouka aroma, S-, P-, O-aTOMHbIE OpOWTANIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToMa, TIHOpuAM3anUs AaTOMHBIX oOpOuTanei, HOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMSI, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BEM, YIIEpOAHBIN CKENeT, (yHKIUOHATbHAS
rpynmna, pajaudkal, CTPYKTYpHbie (opmynbl (pa3BEpHYThIE, COKpalEHHbBIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), H30MEpPbI, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPObI,
KHCJIOPOJI- U a30TCOAEPKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEJAMHEHHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuit 3axkoH JI. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHUS
U TIpeBpalleHUs] DSHEPruM TMPU XUMHUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIHEe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; TPEICTABICHUS O
MEXaHU3Max XUMHUYECKUX PpPEAKUUH, TEPMOJIUHAMHUYECKMX M KHHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, 0 B3AUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJIeKyJlaX (MHIYKTUBHBIA U Me30MepHbI 3dpdextri, opuentantsl | u Il pona);
(aKkTOJIOTMYECKHUE CBEICHHS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U 0OE€30MaCHOM
UCIOJIb30BAaHUM BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MNPAaKTHYECKOM
NeATEIbHOCTH YeJIOBEKa, OOIIMX HayYHbIX TPUHIIMIAX XUMHUYECKOT0 MPOU3BOCTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJIA, NEPEepadOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHUM: BBIABIATH XapaKTE€pPHbIE MPU3HAKU IOHATHUH,
yCTaHABJIMBATh WX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAaHHUH COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTMHEHUM;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUJIi COCTABJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTaHHUECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS XUMHUYECKUX PEAKIMI U PACKPBIBATH MX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  IMOCPEACTBOM  COCTABJIECHUS
ANIEKTPOHHOTO OajaHca »J3THUX pEaKIui, peakiuii HOHHOTO OOMeHa MyTEM
COCTABJICHUS UX IMOJIHBIX U COKPAIEHHBIX NOHHBIX YPABHEHHI;

M3rOTaBIMBATh MOJEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAaLUU
UX XMMHUYECKOI'O U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHMI: YCTAaHABIMBATh MPHUHAJJIEKHOCTh H3YyUYEHHBIX
OPraHMYECKUX BELIECTB IO HX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJaccy/Tpymnmne COeIMHEHUHM, JaBaTb UM Ha3BaHHWA IO CHCTEMaTHYEeCKOU



Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAIBHBIE HA3BaHUS I OTJEIHHBIX
IPEICTABUTENIEH OPraHUYECKUX BEIIECTB (3TWIEH, alleTWIEH, TOIYO0J], TJINLEPUH,
ATUJICHTIUKOIb, (EeHod, (GopManbIerul, aneTanblIerul, aieToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NTaJJbMUTUHOBAsI KUCIIOTHI,
TJIMIWH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHHII, U30IMPEH, XJIOPOMPEH,
CTUPOJ U IpyTHE);

c(OPMHPOBAHHOCTh YMEHHUS OMNpPEACNATh BHJ XWMUYECKOW CBSI3U B
OpraHUYEeCKUX COCJAMHEHMSIX (KOBAJICHTHAs W HWOHHAas CBsI3b, G- M T-CBS3b,
BOJOPOJHAs CBS3b);

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuveckux BemectB A. M. bytnepoBa ist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, GU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIHWYHBIX MPEICTABUTENEH Pa3JIMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaUEHOB, AJIKUHOB,
apOMaTUYECKUX YTIEBOAOPOJOB, CIHUPTOB, aJbJAETHU]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCAMHEHUH M AMHUHOB,
AMUHOKHUCIIOT,  O€JIKOB, YIJIEBOJOB  (MOHO-, JAM- M  TOJIMCAXapHUIOB),
WUIIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHMMHYECKHUX PEaKUUid C UCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPXKJIAaTh HAa KOHKPETHBIX MpHUMEpPax
XapakTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHUH OT
KPaTHOCTH M THUIA KOBAJIEHTHOMN CBA3M (G- U M-CBSA3M), B3aUMHOTI'O BIUSHUSA aTOMOB
U TPy aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHMSI XapaKT€pU30BaTh UCTOUYHUKH YIJIEBOJOPOIHOTO
CBIpbs (HEQTh, MPUPOJIHBII ra3, yroib), ClIOCOObI €ro NepepadoTKU U MPAKTUYECKOE
IpUMEHEHHUE POAYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh BIAJEHUS CUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHHs — HAOJIOEHUHU, U3MEPEHUH, MOJCIHUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIE ONEPALIUN MBICTUTEIBHOM
JESTeIbHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 000OIIeHHE, CHCTEMaTH3alIUIO,
BBISIBJIEHUE PUYUHHO-CIIECTBEHHBIX CBA3€H — U1 U3YUYEHUS] CBOWCTB BEILECTB U
XAMUYECKHUX PEaKIIU;

c(OpMUPOBAHHOCTh YMEHUI: BBIABISATH B3aUMOCBS3b XUMHUUECKUX 3HAHUH C
HNOHATUSAMU M TPEICTABICHUSMH JIPYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0ojiee OCO3HAHHOTO TOHUMAaHHs CYUIHOCTH MaTepuaibHOrO0 E€IWHCTBA MHpAa,



UCIIOJIb30BaTh CUCTEMHBIC 3HAHUSA MO OPraHMYECKONM XMMHHU JUJIsi OOBSCHEHUS U
IIPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OpMUPOBAHHOCTh YMEHUM: IPOBOJUTH PACUEThI 10 XUMUYECKUM (popMyJiaM
U YpaBHEHUSM XMUMHYECKHX PEaKUUd C HCIOJIb30BAHMEM (PU3UYECKUX BEIUYUH
(Macca, 00bEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XHUMUYECKOH (QOpMyJibl
BEIIECTBA IO MU3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JIE€MEHTOB, MPOIyKTaM
CrOpaHHUs, IVIOTHOCTH Ia3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAJIM3UPOBATh U OLICHUBATH
C TMO3ULMH  DKOJOTMYECKOM  OE€30MacHOCTM  IMOCJEACTBUS ~ OBITOBOM |
IPOU3BOACTBEHHOM AESITEIbHOCTH YEJIOBEKA, CBSI3aHHON ¢ IepepabOoTKO BEILECTB,
UCIOJIb30BaTh MOJYUYECHHbIE 3HAHUSA JJI1 IPUHIATUS TPAMOTHBIX pelIeHUH npodiieM
B CUTYallUsX, CBA3aHHBIX C XUMHE;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBAaTh U IPOBOAMTH
XUMUYECKUN SKCHEPUMEHT (TOJy4eHHE M H3YYEHUE CBOWCTB OpPraHUYECKUX
BEUIECTB, KA4YEeCTBEHHBbIE pEAKUHUU YIIEBOAOPOAOB PA3IUYHBIX KIACCOB H
KHUCIIOPOACOIEPKAIIMX OPraHMYECKUX BEIIECTB, PEIICHHUE HKCIEPUMEHTATbHbIX
3a/lady MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM IPABUI
0e3onmacHOro oOpalleHusi C BeUleCTBaMU M JIA0OPATOPHBIM 00O0PYJOBaHUEM,
(dopMynHpoBaTh 1I€JIb HUCCJIEAOBAHMS, NPEJICTABIATh B pa3IuyHOU (dopme
pe3yibTaThl SKCHEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI:

coOJr01aTh MpPaBUIIa KOJIOTMYECKHU LIeecO000pa3HOro MOBEACHUS B OBITY U
TPYJIOBOI JI€ATEILHOCTU B LIEJIAX COXPAHEHHsS] CBOErO 3J0pPOBBS, OKpPYXKaroIIEH
OPUPOAHON Cpebl U JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JEWCTBHS HA JKHUBbIE OPraHHU3MBI
ONPEACTEHHBIX OPraHUYECKUX BENIECTB, TOHUMAs CMbICI nokasarens [1/1K;

aHAJIM3UPOBATh 11€J1IeCO00PA3HOCTh NPUMEHEHUS! OPraHUYECKUX BEILECTB B
IPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLUEHUS PUCK-TIONIb3a;

chOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATH II€JICHANPABICHHBIM TOUCK
XUMHYECKON MH(POpMAIMH B PA3IMYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4IHas
JUTEpPATYpa, CPeICcTBa MAaccOBOM nMH(popmanuu, UHTEpHET U Apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYI0 MH(POpPMaIIHIO, TepepadaTbiBaTh €€ U UCII0JIb30BATh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a1auei.

11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOIIas M HeopraHuyeckas
XUMUS» OTPaXkKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MaTEepUaJbHOM €AMHCTBE MHpa,
3aKOHOMEPHOCTSX W II03HABAEMOCTH SIBJICHUI NPUPOJBI, O MECT€ M 3HAYEHUU



XUMHUU B CHUCTEME €CTECTBEHHBIX HAYK M €€ pOJId B OOECICUCHHH YCTONYHBOTO
pPa3BUTHS, B DPEIICHUH TPOOJIEM DSKOJOTUYECKOW, DHEPreTHUYECKOW W MHINEeBOU
0€e30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3IaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUM, B OOCCIEYCHUH PAIMOHAIBHOTO MPUPOIOINOIL30BAHMS, B
dbopMUpPOBAaHUU MHPOBO33PEHUSI U OOIIEH KyJIbTypbl UYEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO U TMPUPOJIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMUYECKHI JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIBI,
9JICKTpOHHAs 000JIoYKa aToma, S-, P-, d-aTOMHBIE OpOWUTAIM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHMSI aToMa, TUOpHUIu3aluds aTOMHBIX OpOUTalIel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, D3JIEKTPOOTPUUATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeTaJuInuecKas, BOJOPOIHAs),
KpUCTAJINYECKAsl pEIIETKA, XHUMHUYECKAs PpEaKUus, PacTBOp, OSIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJEKTPOJUTHUYECKAsE JMCCOIMAIIMSA, CTENEeHb JIMCCOILMAIINH,
BOJOPOJIHBINM TIOKa3aTellb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOM 3P EKT
XUMHYECKON PEAKINH, CKOPOCTh XUMHUUYECKON PEAKIINHN, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUs AJIEKTPOJUTHYECKON TUCCOLMAIMH, TEPUOTUUECCKUN
3akoH /.M. MenueneeBa, 3aKOH COXpaHEHUS MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MpEBpAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHN S3bIK
XUMUU, MUPOBO33PEHUECKHE 3HAHUS, JICKAIIINE B OCHOBE MOHUMAaHUS TPUIUHHOCTHU
U CUCTEMHOCTH XUMHYECKUX SIBIICHUM; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM WM HAJIMOJICKYJISIPHOM YPOBHSX;
NPEACTABICHUSI O MEXaHU3MaX XWMHUYECKUX PEaKIUM, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKaHUs, O XMMHYECKOM PaBHOBECHHU,
pacTBopax M AMCHEPCHBIX CUCTEMax; (PaKTOJOTHMUECKHUE CBEJCHMS O CBOWMCTBAX,
COCTaBe, MOYYEHUU 1 0€30TTaCHOM MCIOJIb30BAHUH BAKHEUIIINX HEOPTaHUYECKHIX
BEIIECTB B OBITY W MPAKTUYECKOW MACSATCIHHOCTH YEJIOBEKa, OOIMMNX HAYYHBIX
MPUHIUAIIAX XUMAYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpPHBbIC MPU3HAKU TOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHUSA MPHU
OMMUCAaHUKM HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHUYECKYIO) CHMBOJIUKY JJIs
coctaBieHuss (HOpPMYyT BEIIECTB M  yPAaBHCHHM  XUMHYECKUX  PEAKIUH,
cuctematnyeckyto HomeHkKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OTMPEIETATH BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJI XMMHUYECKON CBSI3M (KOBaJICHTHAS,



WOHHAsA, METa/UIMYecKas, BOJIOPOJHAs), THUI KPUCTALUIMYECKOW PpEIIETKU
KOHKPETHOI'O BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XMMHYECKOW CBA3UM M THIMA KPUCTAUIMYECKOW pEemeéTKd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHuUsI KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUI: KIIaCCU(PUIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
10 UX COCTABY, XUMHUYECKHE PEAKIIUU IO PA3NIMYHBIM IIPU3HAKAM (YHCILY U COCTaBY
pearupyromux BeleCTB, TEIUIOBOMY 3(PQeKTy peakinv, U3MEHEHUIO CTEleHEen
OKHUCJICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aTopa U JIpyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHMS W KPUTEpUU IS Kiaccupukanuu
M3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBHIBATH CMBIC MEPUOIMUECKOTO 3aKoHa /JI.
N. MenneneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLITYIO, 00BICHUTEIBHYIO
U TIPOTHOCTHYECKYI0 QYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMHYECKHUX DJJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOJOB
[lepuoguueckonn  cucremsr  JI.H. MeHnpeneena, WCMOJIb3YySl  TOHATUSA
(QHEPTeTHYECKUE YPOBHM», «IHEPIeTHUYECKUE MOTYPOBHM», «S-, P-, -aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHE COCTOSIHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHUYECKHX JJIEMEHTOB M HX
coeauHeHn mno mnepuogaMm u rpynnam Ilepumommueckoint cucremsr [l W
MenneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB HA OCHOBE CTPOCHUS UX
AJEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KIACCOB,  MOATBEPKIATh
CYHIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJIY HEOPraHWYECKMMH BEIIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOPMHPOBAHHOCT, YMEHHUS PACKpPBIBATh CYIIHOCTh: OKHCIHTEIIHHO-
BOCCTAaHOBUTEHHBIX PEAKIIMA TTOCPEIACTBOM COCTAaBJICHUS AJIECKTPOHHOTO OaaHca
ATUX PEAKIHUN; peakiMii HMOHHOrO OOMEHAa MyTEM COCTAaBJICHUS HUX TMOJHBIX H
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHHM;  peakuud  THUAPOJW3a;  PEaKuuiu
KOMILIEKCOOOpa3oBaHus (Ha MPpUMEPE THIPOKCOKOMILIEKCOB IIMHKA U aTIOMUHUSA);

c(OpPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX pEaKIUid € y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHUYECKOW peaklUh B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTOpoB, a TaK)Ke XapaKkTep CMEIMICHUSI XUMUIECKOTO PAaBHOBECHS TIO/1 BIUSHUEM
BHEIIHKX Bo3aeicTBuil (mpuniuin Jle [larense);

c(OPMHPOBAHHOCTh, YMEHHUS XapaKTEePU30BaTh XUMUYECKHE PEaKIIUH,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYy4Y€HUsI CEPHOM KHUCIOThI, aMMHAaKa,



o0lMe HaydHble TPHUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I1€JI€CO00PA3HOCTh
NPUMEHEHUS! HEOPTaHWYECKUX BEIIECTB B MPOMBIIIUICHHOCTA U B OBITY C TOYKH
3pEHUS] COOTHOILICHUS PUCK-TI0JIb3A;

c(OpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHMM O METOJaX HAay4YHOTO
MO3HAHUA SIBJICHUN TPHUPOABI — HAONIOIEHUE, W3MEPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peaibHbIA U MBICICHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS IPUMEHATH 3TU 3HAHUS MPU IKCIIEPUMEHTAILHOM MCCIEA0BAaHUHU BEIIECTB
U s OOBSICHEHUS XMMHUYECKUX SIBIICHUH, MMEIONIMX MECTO B NPHUPOJE,
MPAKTUYECKOMN JESATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHON KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MNOHATUSMUA M TPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAHUSI MaTePUATIBHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCT, YMEHHUSA TNPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUN «MaccoBas J0Js BEIIECTBa B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macchl BelIeCTBa WM 00BbEMA Ta3a Mo M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
WM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIIOBOro 3ddekxra
peakIuy; 3Ha4eHUsT BOJAOPOJHOTO TOKa3aTesisi pacTBOPOB KUCIOT M IIEIOYEH ¢
U3BECTHOM CTEIMEHbIO AUCCOIMAllUM;, Macchl (00bEMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAaKIUM, €CIM OJHO U3 MCXOJIHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTpeIeIEHHON MacCOBOM J0Jel pacTBOPEHHOIO BEIIECTBA WM JIAHO B U30BITKE
(MMeeT MPUMECH ); I0JIU BbIXOJIa MTPOIYKTa peaKkuu; OO BEMHBIX OTHOILIICHUM ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CaAMOCTOSITEBHO IUIAHUPOBATH W TPOBOJIUTH
XUMUYECKUH  SKCHEpUMEHT  (NPOBEAEHHE  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKACHUE KAUECTBEHHOI'O0 COCTAaBa HEOPTaHMYECKHUX BEILIECTB, ONpPE/IEICHUE
Cpedbl pPacTBOPOB BEIIECTB C TMOMOIINBIO HHIUKATOPOB, H3YYCHUE BIUSAHUSA
pa3IuuHbIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHue
AKCIEPUMEHTANbHBIX 3a7ady 1o TtemaM «Mertaue» u  «Hemeramib») ¢
coOJroIeHreM TpaBWil OE30MacCHOTO OOpaIeHs ¢ BEIIECTBAMH M JIA0OPATOPHBIM
obopymoBanueM, GOpMYITHPOBATH 11ETh UCCIEAOBAHUS, MPECTABIATH B Pa3TUIHON
dopMe  pe3ynbTaThl  AKCIEPUMEHTA, AaHAIW3UPOBATh W  OIEHHUBATh WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOJIIOIATh MPABUJIA TTOJIH30BAHUS XUMUIECKON
nocyJ0il u 1aboparopHbIM O0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMHU B
COOTBETCTBHUHM C HWHCTPYKIIUSIMHA TIO BBITIOJIHCHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJOTHYECKH I[E€JIECO00Pa3HOTO TIOBEACHUS B OBITY W TPYIOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHHSI CBOETrO 3JI0POBbS, OKPYXKAIOLIEH MPUPOITHON
cpeabl M JIOCTHXKEHHS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOI'O JIEUCTBUSL HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMAas cMmbIch nmoka3zarens [1JK;



c(hOpMHUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IICJCHANPABICHHBIM ITOUCK
XUMHAYECKOW MH(MOPMAIIUK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yaeOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor mHMopMmanuu, UHTepHET U Apyrue), KpUTHICCKH
aHaJM3UPOBATh XUMHUUYECKYI0 HH(POpMaIHio, iepepadaTbiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON y4eOHON 3a1a9ei.
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Ne ni/m P KonrpoJubnsie | IlpakTuyeckue (mupp
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckne 0CHOBbI XMMHUM
Crpoenue atoMma. Ilepnonndeckuit 3akoH
11 u [lepnonnueckas cucreMa XUMHYECKUX 9
anemenToB /I. V1. MenpeneeBa
Crpoenue BemiecTBa. MHOTOOOpasue
1.2 P H P 11 1
BEILIECTB
13 XUMHUYECKUE PEAKIIUN 19 1 3
Hroro no pasneny 39
Pa3nen 2. Heoprannueckasi xumus
2.1 Hewmeramis 31 1
2.2 Mertamibl 23
Hroro no pasneny 54
Pasznea 3. Xumus u :Ku3Hb
31 MeTo bl TO3HAHUSL B XUMHUU. XUMUS U 9
' KU3Hb
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME




(3 YACA B HEJIEJIIO, 102 4 8 TOJT)

KAJIEHJIAPHO - TEMATUYECKOE IINIAHUPOBAHUE YPOKOB XUMHUM 10 knacc (yriry0iaEHHOE U3YUEHUE)

Ne Ne Bocnurarenbnas 3agava Hara ypoka
OKa OKa
M M ypoka/ JI/3 XapaKkTepucTHKA OCHOBHBIX BUI0B
1o 1o Tema ypoxa NeATEeJBbHOCTH YUeHHKA
npeam | Teme o naany | Ilo dpakTy
eTy
1 2 3 4 5 6 7
Pa3nes 1. TeopeTnyeckue 0CHOBBI OpraHnyeckoi xumumn (84)
1.1 IlpeameT opranuyveckoii xumuu. Teopusi cTpoeHust opranudeckux coeannenuii A.M. Bbyrtiaeposa (84)
1 1 Wuctpykrax mo OT u Th dopmupoBanue [Tonw3oBatbest HHPOPMAITUEH 13
nepen pa60TOI>'I B KaOuHeTe MATPUHOTUYECCKOI'O BOCIIUTAHUSA JPYTUX UCTOYHUKOB IS
xumud. lIpeaMeT u 3HaYeHrue | - poJib OTEYECTBEHHBIX YUYEHBIX B | o JIFOTOBKH KPaTKUX COOOIICHMIA. 01.09 202
OpPraHM4YeCcKOM XUMUH, Pa3BUTHU OPraHUYECKOU XUMUU TOTOBUTb KOMIIBIOTEPHBIE IPE3eHTALIH ' 3'
MpEACTABICHUE O (M.I". Kyuepos, H./I. O TeME
MHOT000pa3uy OPraHNYeCKUX | 3eNMHCKUN). [IOBTOPHUTE MOHSTHS
COETUHEHUN "XUMHUYECKUN dIIEMEHT"
2 2 dopmupoBanue 3HaTh OCHOBHBIC ITOJIOKCHHS
IKOHOMMYECKUX 3HAHUU! TXCOC A.M. bytnepoBa, MOHSTHS:
5 3HaTh/MOHUMATE/yMETD ruOpuAN3aIs aTOMHBIX OpOUTAalIeH,
JIEKTPOHHOE CTPOCHHE xa :
P p PaKkTepu3oBaTh XUMHYECKOE CTPOECHHME MOJEKYJ,
aToma yriepona (OCHOBHOE | - yCTaHABJIMBATh 3aBHCUMOCTb
K (hyHKIMOHATIbHAS rpymna,
1 BO30YXIEHHOE MeXIy oObeMaMH 00BN N 04.09.202
YIJIEPOAHBIA  CKEJIeT, TOMOJIOTHS,
cocrosHus). Banentueie IpUPOAHOTO ra3a u Hedgtu B PO n 3
BO3MOKHOCTHU aToMa O10/DKETOM. H30MepHs, MPOCTPAHCTBEHHOE
yriepoja BblyunTh ocHOBHbIE Tonoxkenus | CTPOCHHC  MOJICKYIL,  3JICKTPOHHBIC
Teopun  xummueckoro crpoermst | dPHEKTHI
OPTraHUYECKHUX COEJIMHEHU
A.M.byTtiepoBa
3 3 < dopmupoBaHue YMeTh onpenensaTe U30Mephl,
NMHNYCCKasAa CBA3b B e
€CKasd CBA3 IKOHOMMNYECKHUX 3HAHUH. TOMOJIOTH, MIPUHAIEKHOCTD 06.09.202
OPraHNYCCKUX .UY.
p 3naTn/monuMaTL/ymMeTh BEIIECTB, K PAa3IUYHBIM Kilaccam
COeTMHEHMSIX. MeXaHn3Mbl XapaKTepH30BAaTh: - 3
00pa3oBaHMs KOBaJICHTHOM OpraHH4ecKuX COCMHCHNIH,
HA3bIBaTh M3YYEHHBIE BENIECCTBA II0




CBsI3H, CITOCOOBI Pa3phIBa
CBA3EH

- COCTaB U OCHOBHbBIC
HaIIPaBIICHUS UCIIOJIb30BAHUS U
nepepaboTku HeTH U
MIPUPOJIHOTO ra3a;

CHUCTEMAaTUYECKOU, pAlMOHATBHON U
TPUBUAIILHOM HOMEHKJIaTypam

dopmupoBaHue
HPaBCTBEHHOT0 BOCTIUTAHUS:
3HATH/MOHUMATH/YMETH
onpeieNIfATh!

3HaTh OCHOBHBIC IOJOXKEHUS
TXCOC A.M. bytneposa, noHATHS:
rudpuaAn3aIus aTOMHBIX OpOuTaseH,

S — XAMUYECKOE CTPOECHHE MOJEKYJI,
Teopus crpocHis . | M3ydYaeMbIM MaTepHaIOM U q)yHKHHOHaiIBHaﬂ rpymma, 08.09.202
OpPraHUuYCCKUX COCAMHCHNU 6 i HOHATBHOM YIJICPOAHBIA  CKCJICT, TI'OMOJIOIHA, 3
A. M. byrneposa yaymeli npodeceroiabio M30MEpHsI IPOCTPAaHCTBEHHOE
JEATENBHOCTBIO. ’
Onpe/ienuTh el | CTPOCHHE  MOJIEKYJN, 3JIEKTPOHHBIC
rHOpUIM3aIHii, IE€OMETPHIO 3¢ exTsL.
MOJIEKYJA IO  CTPYKTYPHBIM
dbopmynam
Bocnurath yBepeHHOCTh K ce0e, | OObSCHATh TPUPOLY M  CIOCOOBI
Buzpl 3omepru: CaMOCTOATENIbHOCTb, 00pa30BaHUS XUMHUYECKOM  CBS3H;
CTPYKTypHa, aKKypaTHOCTb, BHUMATCIBHOCTD, | oGk sCHSITH 0COOEHHOCTH
gﬁiiﬁi?{fli?{a}(ﬁ['emm 5 E:%I;)Tg}fgoﬁ rigzgtccnim%% K| oprannueckux coemuHeHui u HMX 11'02'202
MOJICKYIIAX OPTAHHUECKHX 0 ‘ MHOT000pa3ue; KiacCu(UIMpPOBAThH
pOYMTATH 3aIIUCH B TETPAIH
COCTMHCHMIT OPraHUYECKUE PEAKIUU; ONPELAEIATh
MEXaHU3Mbl OPraHUYECKUX PEAKLIHM.
Croco0CcTBOBAaTh OCO3HAHUIO POIH | 3HATH MOHSITHS: PaJUKaN, aTOMHBIE S-,P-
3HaHWM B PasBUTUM JIMYHOCTH, | opOMTANK, THOpUAM3AIMs OpOUTaeH,
[Ipencrasnenue o BOCIINTaHUHA XapakTepa, | mpoCTPaHCTBEHHOE CTPOEHHME MOJICKYII
KJaccu(puKauu 1 TIpCONIONCHIH TPYIIHOCTeﬁ: aJIKaHOB, YIJIEPOIHBIM CKeJIeT, 13.09 202
cucTeMaTuyeckas A/ICKBATHOU OLCHKE CBOCH | romosOrHsl, CTPYKTYpHas H30MEpHS; ' 3'
nomenknarypa (IUPAC) ACATCILHOCTH. KIaccH(UKAIIMIO W HOMCHKIATYpy
OpPraHUYECKUX BEIIECTB QIKaHOB, MaTepualbl W  BEIIECTBa,
IMIUPOKO HCTOJNB3YeMble B IPAKTHKE
(yrmeBomopompl).
BocnuTate yBepeHHOCTh K cebe,
Knaccudukauus peakuuii B R ——— 15.09.202
o aKKypaTHOCTb, BHHMMATEIIbHOCTD,
OpraHUYeCKON XUMHUN 3

KyJIbTypy Tpyna, JO0OBb K
BbIOpaHHOU mpodeccuu




CucremaTu3anus u

CoBepiieHCTBOBAaTh YMEHHUS B

YMeTh 0OBSACHATH MPHUPOAY U CIIOCOOBI

00001IIeHNE 3HAHUI 110 TEME | MBICITHTEIHLHOM 1 | oOpa3oBaHWs ~ XUMHYCCKOH  CBSI3W;
WCCJIeI0BATEThCKON Ha3bIBaTh aJKAHBI IO CHCTEMATHYECKOM,
JIeSTEIIbHOCTH; paruoHaIbHON " TPUBHAILHON 18'02'202
HOMEHKJIATypaM;  ONpPENeNIATh  THUII
XMUMHYECKOHM CBSI3U, MPOCTPAHCTBEHHOE
CTpOCHHE, N30MEPbI U TOMOJIOTH
Pa3pgen 2. YraeBogopoas! (35 yacoB)
2.1 llpeaeabHble YIIeBOAOPOIBI - AJIKAHBI, MUKJI0AJIKAHBI (5 4)
dopmupoBanme 3HATh MOHSTHUS: PAJIUKAIl, AaTOMHBIS
IKOJIOrHYeCKHX 3HAHMM: S-,P- opburaiu, rudpuan3anus
3HaTh/MOHUMATH/YMeTh opOuTarnei, IIPOCTPAHCTBEHHOE
oTpeessTh: CTpOeHHE MOJICKYT AJIKaHOB,
AUIKAHEI: TOMOJIOTHYECKIEL - [IpaBHJIa KOJOTHUECKU YTJIEPOIHbIN CKEJIeT, TOMOJIOT S,
psiz, obuias hopmyia, TPaMOTHOTO TIOBEJICHHSI 1 CTpYKTypHast H30MEpPHS;
HOMEHKJIATYpa 1 H30Mepusi, | OC30IaCHOr0 0bpaleHus ¢ KIacCU(UKAIMIO W HOMEHKJIATYPY | 20 09.202
DIIEKTPOHHOE U MPUPOAHBIM T'a30M U aJIKaHOB, 3
IIPOCTPAHCTBEHHOE He(TenpoyKTaMH B ObITY U Ha
CTPOEHHE MOJIEKYJI HPOU3BOACTBE,;
- DKOJIOTHYECKHE TIOCIIEICTBUS
pasnuBa He()TH U CITOCOOBI
OOpBOBI C HUMH.
COCTaBUTb CTPYKTYpHbIE (OPMYJIBI AIKAHOB,
Ha3BaTh AJKAHbI 110 CTPYKTYPHOH hopmyiie
10 Bocnutate yBepeHHOCTh K cele, 3HaTh MaTepualikl U BEIIeCTBA,
CaMOCTOSITETIbHOCTbD, IIUPOKO HCIOJb3yeMble B IPAKTUKE
aKKypaTHOCTb, BHHMMATEIIbHOCTb, | (YIJIEBOAOPO/bI). 3HATh (U3NYECKUE
KyJIbTYpy TpyJAa, JIO0OBb K | CBOMCTBa AJIKaHOB, 3aBUCHMOCTD
BbIOpaHHOU MpodeccHH. (M3UUeCKUX CBOMCTB OT CTPOCHUS
Du3HYECKUE U XUMHUIECKAE | BocrnraTh yBepeHHOCTb K ceOe, | alkaHoB 22.09.202
CBONCTBA aJIKAHOB 3

CaMOCTOSITETIBHOCTb,
aKKypaTHOCTb, BHHMMATEJIbHOCTD,
KyJIbTYpy TpyAa, JO0OBb K

BBIOpaHHOM Mpodeccuu.
CocraieHne Mojeneil CTpyKTYpHbIX (opmyt
AJIKAHOB




11 COBEPIIICHCTBOBATh yMEHHS B | [I[pOoBOAUTH pacueTsl MO XUMHYCCKHM
Haxosxnenue aakaHoB B o
nprposte. Criocoss! MBICJIUTEIBHOU § u (bopMyJIVaM W YPaBHEHHAM XUMHYECKHX | o 1o o0
Oy IeHH H MPHMCHEHES HCCIIEA0BATEIBCKON peaxiuii. 3
ATKAHOB JIEATETbHOCTH;

Pewuts 3amaun

12 [uknoankaubl: o0IIast CoBepIIeHCTBOBATh  YMEHHUSI B | 3HATH CIIOCOOBI MOMYUYCHHSI aJTKAHOB
(dbopMyiia, HOMCHKJIATYpAa U | MBICIUTEIILHOU u
n30Mepus, 0COOEHHOCTH HCCIIEA0BATEIBCKON 27.09.202
CTPOCHHUSI U XUMUYECKUX JIEeATEIbHOCTH; 3
CBOICTB, CIIOCOOBI BbryauTh c1moco0bI IOTyYeHHs
MOJIYYEHHS] U IPUMEHEHHUE AJIKaHOB

13 Pemnenne pacu€THBIX 3a71a4 | CITIOCOOCTBOBATH paszButuio | [IpoBoauTh pacyeTsl MO XUMUUYECKUM
Ha OIpeJEeIeHUE HaBBIKOB CaMOCTOSITeNILHOTO | (hOpMyJIaM U YPaBHEHUSIM PEaKIui
MOJICKYJISPHOU (HhOPMYJIbI MoKMcKa 3HaHUH, (HOPMUPOBAHUIO
OPraHMYecKOoro BeIleCTBa u _ CTAaHOBJICHHIO 99.09.202
IO MaCCOBBIM JIOJISIM KOMMYHUKATHBHOU KYJIBTYPHI. 3
ATOMOB 3JIEMEHTOB,
BXOJSILIHUX B €r0 COCTAB.
CucrtemaTuzanus u
000011IeHHE 3HAHUH 110 TeME

2.1 HentpenenbHbie yriieBOJOPOAbI: AJTKEHBI, aJIKAANEHbI, AJIKUHBI (14 Yacos)

14 CoBeplIeHCTBOBATh YMEHUS B 3HaTh MOHATUA: CTPYKTypHas W
AJIKEeHbI: TOMOJIOTUYECKUN MBICIUTENIBHON U MIPOCTPAHCTBEHHA HU30Mepus,
psia, obmiast popmyona, HCCIeA0BATENBCKON WHJYKTUBHBIA U ME30MEPHBIN 3PPEKTHI,
HOMEHKJIATypa, JIEATEIbHOCTH; anerpodusi U HyKIeodusa, OCHOBHbBIC
DJIEKTPOHHOE U TUIIBl pEaKUUi M MeXaHu3M peakuuu, | 02.10.202
MIPOCTPAHCTBEHHOE MIPUPOTHBIC UCTOYHUKH YTIICBOIOPOIOB 3
CTPOEHHE MOJIEKYI. STHUJICHOBOTO psla W CIIOCOOBI WX
CTpyKTypHas U IHC-TPaHC- nepepaboTKH, BEIIeCTBA W MaTepHalbl,
M30MepUsl aJIKEHOB LIMPOKO HCIIONb3yEMbIE B IPAKTHUKE

(yriieBogopopl)

15 @opMHUPOBaTh YyBCTBO FOPAOCTH 3HaTh (PU3MYECKUE CBOWCTBA AJKCHOB,
DU3HIECKHE W XUMHUYECKHIE 3a XUMHUYCCKYIO HAYKY, 1“OTOBPvITB Ii 3aBUCUMOCTD (1)1/131/111601(1/1); CBOMCTB OT
CBOVCTBA ankeHOB. TIaBiIO OCO3HAHHOMY BB£60py I[aJ'II)HeI/IIIHeI/I CTPOEHUS aJIKEHOB 04.10.202

00pa3zoBaTeIbHON TPACKTOPHH; 3

MapkoBHUKOBa

YUUTb YIPABISATH CBOCH
MO3HABATEIbHOMN JIESTEILHOCTBIO.




16

CoBepiieHCTBOBAaTh YMEHHUS B

YMeTp Ha3bplBaTh yINIEBOJOPOJBI IO

C MBICIIUTEIIEHON U | CUCTEMaTU4eCKOH, palMOHAIBHON H

TOCOOBI TIOTYYEHUSI U . g 06.10.202
IPHMEHEHHE ATKEHOB HCCIIEI0BATEIBCKON TPUBUAIILHOY HOMEHKIIATYpE, 3

JIeATEIbHOCTH;

17 CnocoOCcTBOBAThH Pa3BUTHIO Onpenenars IIPOCTPAHCTBEHHOE
[Tpaktuueckas padora No 1 | HABBIKOB CAMOCTOSITEIBHOTO CTPOCHUE  MOJIEKYJ], H30MEpbl U
no teme "[lomyuenue MOKCKa 3HaHWH, GOPMUPOBAHUIO | TOMOJIOTH, ocyuiecTBiIATh | 09.10.202
STUJICHA U U3YUYEHHUE €TO U CTaHOBJICHUIO CaMOCTOSATEJbHBIM TOUCK XMMHYECKOU 3
cBOiiCTB" KOMMYHUKATUBHOU KYJIBTYpBI. nHpopMauu c HCITOJIb30BAHUEM

pa3JIMYHBIX UICTOYHUKOB

18 (hopMHUpPOBaTH UyBCTBO FOPAOCTH 32 | XapaKTepU30BaTh CTPOCHHUE M CBONCTBA
Pemenue pacuéTHbIX 3a1a4 XUMHUYECKYIO0 HAyKy; TOTOBUTh K | 3THUJIEHOBBIX YIJIEBOJOPOIOB B
Ha OIpeaeIeHNe 0CO3HAaHHOMY BBIOOPY JalbHEHTIICH CpaBHEHUH C npenenbupivu | 11.10.202
MOJIEKYJIIPHOU (hOPMYJIBI 00pa3oBaTeIbHON TPaeKTOpuu; YIJIEBOAOPOJAMHU,  ONpENeNsaTh  THII 3
OPraHMYECKOro BEIIECTBA YUHTb yHNPABIATE CBOCH XUMUYECKUX PEAKIUM U UX MEXaHNU3M

MI03HABATEIbHON JAEATEIbHOCTBIO.

19 Ankaauensl: conpsbkénnble, | CoBepiieHcTBoBaTh yMeHHs B | [IpoBOauTh pacdeTsl MO XMMHUYECKHUM
U30JIMPOBAHHBIE, MBICJIUTEIbHOU 1 | popMynam U ypaBHEHHSIM PEaKIHi 13.10.202
KyMYJIUPOBaHHBIE. HCCJIEI0BATEIILCKON 3
OcoOeHHOCTH JIeSITEIBHOCTH;

JIIEKTPOHHOI'O CTPOEHUS
20 CIOCOOCTBOBAThH PA3BUTHIO XapakTepnu3oBaTh CTPOEHUE U CBONCTBA
X UMHUCCKIE CBORCTRA HaBBIKOB CaMOCTOATENBHOIO STUIEHOBBIX YIIIEBOAOPOJIOB B | 16.10.202
R MOMCKa 3HAHWH, HOPMUPOBAHUIO | CPAaBHEHUH c HIpeAEIbHBIMU
CONPSDKEHHBIX JUEHOB 3
U CTAaHOBJICHUIO YIIEBOJOPOJAMH,  OIPENENATh  THII
KOMMYHUKATUBHOM KYJBTYpbI. | XUMHUYECKUX PEAKIMUI U UX MEXaHU3M
21 (opMHupOBaTH UyBCTBO FOPAOCTH 32 | XapaKTepPU30BaTh CTPOCHHUE M CBOMCTBA
XUMHYECKYIO HayKy; FOTOBUTh K | STHIIEHOBBIX YTJIEBOJIOPOJIOB B
CriocoObl IIOJIyYCHUSA U OCO3HAHHOMY BLIGOpy JNanbHEHIIeH CpaBHEHUU C peIeIbHBIMUA 18.10.202
NIPUMEHEHNE AJTKA/INEHOB 00pazoBaTeIbHON TPACKTOPHH; YIIIEBOOPOJAMH,  ONpPENeNATh  THII 3
yHHTD yIpPaBIITE cBoei XUMUYECKUX PEAKIUN U UX MEXaHNU3M
MO03HABATEIbHON AEATEIbHOCTBIO.

22 Anxunel: roMostorndeckuii | CoBepIIeHCTBOBaTh yMEHHS B | XapaKTEpH30BaTh CTPOEHUE U CBOMCTBA
psin, obas popmya, MBICIIUTENEHON U | STUIEHOBBIX YIIIEBOAOPOIOB B | 50.10.202
HOMEHKJIATypa, HCCIIE0BATEIbCKON CpaBHEHUU c HIpeAEIbHBIMU 3
3JIEKTPOHHOE U JIeATEIbHOCTH; YIJIEBOJOPOJAMH,  ONIPENENATh  THII

MIPOCTPAHCTBEHHOE

XUMHUYCCKHUX peaKHI/Iﬁ N X MCXaHU3M




CTPOCHHUE MOJICKYT,
(hu3uIecKe CBOWCTBA

23 10 CriocoOCTBOBATH Pa3BUTHIO XapakTepu3oBaTh CTPOSHHE M CBOWCTBA
. HABBIKOB CAMOCTOSTEILHOTO STHIICHOBBIX TJICBOJIOPOJIOB B
XuMHuuecKue cBOUCTBa N y p 23.10.202
ATKHHOR NIOMCKA 3HaHUi, POPMUPOBAHUIO | CpPaBHEHHU c npeeIbHBIMU 3
Y CTaHOBJICHUIO YIIICBOJOPOJAMH,  ONPENCIsITh  THI
KOMMYHHUKATUBHOH KYJIbTYpBI. XUMHUYCCKUX PEAKIMi M MX MEXaHU3M
24 11 dopmupoBanue XapakTepu3oBaTh CTPOCHUE U CBONCTBA
NATPUOTUYECKOT0 BOCTIMTAHMS: | STHICHOBBIX TJICBOJIOPOJIOB B
KauecTBenHbie peakiuu Ha P .. Y FOpOL 25.10.202
N - POJIb OTEUYECTBCHHBIX YUEHBIX B | CPABHCHUH c MpeeIbHBIMU
TPOUHYIO CBSI3b . 3
Pa3BUTHU OPTAaHUYECKON XMMHUHU | YIIIEBOJOPOAAMH,  ONPEIACHSTh  THI
XMMUYECKUX PEAKIINI U X MEXaHU3M
25 12 @opMHUpOBaTh YyBCTBO FOPAOCTH XapakTepu3oBaTh CIIOCOOBI MOTYYCHUS
33 XUMHYCCKYIO HAYKy; TOTOBUTh K | 3THJIEHOBBIX YIJIEBOIOPOJIOB
CriocoObl TOJTyueHUs U OCO3HAaHHOMY BBIOODY JaibHEHIIeH 27.10.202
NPUMEHCHHUE ATKHHOB 00pa3oBaTeNbHON TPACKTOPHH; 3
YYUTh YIPaBJISATH CBOEH
[I03HABATEIIBHOM JICATEIBHOCTBIO.
26 13 CoBepmieHCTBOBaTh  yMeHHUsI B | XapaKTepH30BaTh CIIOCOOBI TOTYUYCHHUS
Pemenue 3anaq: pacu€Thl IO | MBICIUTEIBHON U | STWICHOBBIX YTJIEBOJOPOIOB 08.11.202
YPaBHEHHIO XMMUUECKOMH HCCIIeI0BATENbCKOM 3
peaxiun JeSTeIIbHOCTH;
27 14 CrniocoOCTBOBAThH Pa3BUTHIO Ymetsb MPOBOJUTH xumuueckue | 08.11.202
Cucremaruszanus u 3
. HaBBIKOB CAMOCTOSITEIILHOTO peakuum, MOJTBEPKIAIOLINE
0000111eH1e 3HaHUH 110 TeMe N N
MOMCKA 3HAHU, POPMUPOBAHUIO | XUMHUYECKUE CBOMCTBA YIIIEBOJOPOI0B
['eHeTHYECKas CBSA3b MEXKIY
Y CTAHOBJICHUIO
AJKaHAMH U aJIKEHAMH .
KOMMYHHKATHBHOU KYJIBTYPHI.
2.3.ApomMaTnyecKue yriesoaopoasnl (apensn) (8 yacoB)
28 1 APpEHBI: TOMOJIOTHYECKHI dopMUpoBaHUe Xapakrepn3oBarh cTpoeHue u cBoiicta | 10.11.202
3

psia, obmast popmyona,
HOMEHKJIATypa.
DNEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJT OeH30:1a
U TOITyoJ1a, uX (hu3ndeckue
CBOMCTBA

NATPUOTUYECCKOT0 BOCTIMTAHUS
- pOJIb OTCYECTBCHHBIX y‘léHLIX B
pa3sBUTHH OpFaHquCKOﬁ XHUMHH

YriaeBoaopoaoB




29 dopMUPOBATH YyBCTBO T'OPAOCTH 3HaTh [IPUMEHEHHE stuneHoBeix | 13.11.202
o 3a XUMHWYCCKYIO HAayKy, TOTOBUTH K 3
XUMHUUYECKUE CBOMCTBA Y YKYs o> & | YTICBONIOPOOB
OCO3HAHHOMY BBIOODY JaJIbHEHIIIeH
apeHOB: PEAKIHH .
00pazoBaTeIbHON TPACKTOPHH;
3aMEIICHUS 8
YUUTh YIPaBIATh CBOEH
[I03HABATEJIBHOM JICSTEILHOCTBIO.
30 XuMHUUYECKHE CBOMCTBA CoBepIleHCTBOBATh YMEHUS B [IpoBoauTh pacuersl 1m0 xumuueckuMm | 15.11.202
apEHOB: PEAKIINH MBICJIUTEILHON U bopMyaM ¥ ypaBHEHHUSAM Peakimii 3
NPUCOCTMHEHHUSI, OKHCIICHHE | UCCIIEOBATEIBCKON
rOMOJIOTOB OeH30I1a JICATSIIHOCTH
31 CrocoOCTBOBATh Pa3BUTHIO [TpoBomuTh pacuetbl 1Mo xuMuueckum | 17.11.202
HaBBIKOB CAMOCTOSITEIILHOTO OpMyJiaM ¥ yPaBHEHHSM PEaKIHii 3
OCco0EHHOCTH XUMHYECKHUX N bopmy yp peaxtt
N TTOVICKA 3HAHW, (POPMHUPOBAHHIO
CBOMCTB CTHPOJIa
¥ CTAHOBJICHUIO
KOMMYHHUKATHBHOM KYJbTYPBI.
32 Pemienune pacuétHeix 3amau | PopMupoBaHue XapakTepu3oBath cTpoeHue U cBoiicta | 20.11.202
Ha orpe/ieieHe NAaTPHOTHYECKOT0 BOCIIUTAHUSA: | YIIIEBOJOPOJIOB 3
MOJIEKYJISIPHO# hOpMYyJTbI - POJIb OTE€YECTBEHHBIX YUCHBIX B
OpraHMYeCcKOro BEIIECTBA pa3BUTHH OPTAHUYECKON XMUMHH
33 ®OopMUPOBATH YYBCTBO TOPIAOCTH XapakTepu3oBaTh CTpOCHHE U cBolicTBa | 22.11.202
3a XMMHYECKYIO HayKy; TOTOBUTE K | yI7IeBOAOPOIOB 3
CriocoOsbI TIONTydeHus 1 OCO3HAaHHOMY BBIOOPY JaibHEHIIICH
NPUMEHCHHE apCHOB 00pa3oBaTebHON TPACKTOPHH;
YYUTh YIPABJIATH CBOEH
[I03HABATEJIBHOM JIESTEILHOCTBIO.
34 CosepureHcTBoBaTh  yMeHusi B | [IpoBoauTh pacyersl 1o xummdeckum | 24.11.202
['eHeTHuecKas CBS3b MEXKIY . o 3
MBICJIUTEIBEHOM U | GpopMynaM U ypaBHEHUSIM PeaKiuii
Pa3IMYHBIMU KJIaCCaMU .
MCCIIeIOBATEILCKON
YTIJIEBOJIOPOJIOB
JICATSIIbHOCTH
35 CoBepIlIeHCTBOBATH YMEHHUS B 3HaTh TOHATHS: CTpyKTypHas | 27.11.202
i MBICIIUTEIIEHON 1 H30Mepus s-, p-op6uTamm, | 3
PacyéTel 110 ypaBHEHHSIM . .
. HCCIIeIOBATELCKON THOpHIU3AIUS opOuTaei,
XMUMHYECKHUX PEaKIHi.
JeSTeIIbHOCTH; ANIEKTPOHHOIIPOCTPAHCTBEHHOE

CucreMaTuzanus u
000011IeHN e 3HAHUN 110 TEME

CTpPOCHHE MOJIEKYJ, HHIYKTUBHBIH U
Me30MepHbI 3(dekTrl, sneTpodun u
HYKJIeO(hUII

2.4. IlpupoaHble NCTOYHUKHU YIJIE€BOIOPOAOB H X MepepadoTka (4 yaca)




36 dopMUPOBATHL YyBCTBO FOPIAOCTH YMeTh 00BSACHATH MPUPOAY U criocoOb! | 29.11.202
332 XUMHYECKYIO HAYKY; TOTOBUTb K | 00pa3oBaHUA XUMHUYECKOIN CBs3U, 3
OCO3HAHHOMY BBI60py JAJIbHCUIICH | Ha3BIBATH YTJIEBOJIOPOIbI 10
[puponusiit ras. [lonyTHble | 00pa30BaTEIBLHOI TPACKTOPHH; CHUCTEMAaTUYECKOH, pallMOHAIIBHOW |
HETSIHBIE Ta3bl YHHTD yIPaBILATE CBOCH TPUBHUAJIBHOM HOMEHKIIAType,
TO3HABATEIBHOM JIEATENBHOCTBIO. | orpeniensTh [IPOCTPAHCTBEHHOE
CTPOEHME  MOJEKYyJ, H30Mephl U
TOMOJIOTH
37 CoBepIICHCTBOBATh YMEHHS B | YMETh OOBSICHATH MeXaHu3M peakiuu, | 01.12.202
MBICITUTEIEHON ¥ | OCHOBHBIE THIIBI PeakKiuii; IpupoaHsie | 3
. MCCJIeI0BATEIHCKON HMCTOYHUKHI YTIIEBOJIOPOJIOB
KameHnHbIii yroib u
JIeSITEIIbHOCTH; AlETHJICHOBOTO ~ Psifia, CIOCOOBI  HMX
MPOAYKTHI €ro TepepaboTKH
nepepadoTKH, BEIIECTBA U MaTEpHAIbI,
IIUPOKO HCIOJb3yeMble B TPAKTHUKE
(yrmeBomoponl)
38 CriocoOCTBOBATH Pa3BUTHIO YMeTh 00BSICHATh MeXaHu3M peaknuu, | 04.12.202
" HaBBIKOB CAMOCTOSATEJILHOTO OCHOBHBIE THIIBI Peakiuii; mpupoaHsie | 3
HedTp 1 crioco0s! eé . PEAKIUIH, TIPHPOA
MOVCKA 3HAHUN, (JOPMUPOBAHHUIO | UCTOUYHUKH YTIEBOIOPOJIOB
nepepaboTku. [Ipumenenne
Y CTaHOBJICHUIO AlETHJICHOBOTO ~ Psifia, CIOCOOBI  HMX
MPOAYKTOB IepepaboTKu .
Hedymi KOMMYHHKATHBHOU KYJIbTYPBI. nepepadoOTKH, BEIIECTBA U MaTEpHAIbI,
IIMPOKO HCIOJB3yEMblE B TpPAKTHKE
(yrmneBomoponl)

39 CoBepIreHCTBOBATh yMEHHMsS B | YMETh XapakTepusoBaTh crpoenne u | 06.12.202
I'eneTryecKas CBSA3b MEXKIY | MBICIUTEILHOM U | CBOMCTBa YIIIEBOI0POIoB | 3
pa3IMYHBIMA KJIacCaMu MCCJIeI0BATEIHCKON alleTUICHOBOTO psizia
YTIIEBOIOPOJIOB JIeSITEIIbHOCTH;

2.5 'aioreHnpou3BoaHbIE YI1eBOA0POa0OB (4 yaca)

40 l"asnorenonponsBoiHbIE CriocoOGCcTBOBATH PA3BUTHIO Ymerb ompenpensts Tan xuMmudeckux | 08.12.202
YTIIE€BOIOPOJIOB! HaBBIKOB CAMOCTOSITEIEHOTO peaknuii ¥ NX MEXaHU3M 3
AJIEKTPOHHOE CTPOEHUE; MOKCKA 3HAHU, (POPMHUPOBAHHIO
peaxium 3aMeneHus 1 CTaHOBJICHUIO
raJloreHa KOMMYHHKATHBHOU KYJIbTYPBL.

41 . . ®opMupoBaHue VMeTh XapakrepuszoBaTh crpoenue u | 11.12.202
JHeiicTBue menouei Ha o 3

CBOICTBa

F&HOFCHHpOH?:BO)IHBIC .
Bsaumoneiicteue

NATPUOTHYECKOT0 BOCITUTAHUS:
- POJIb OTECYCCTBCHHBIX YUEHBIX B
Pa3BUTHUU OPTAaHUYECKON XUMHH

YIIIEBOAOPOIOB
aIleTUIICHOBOTO Psiaa




JIAraJIOreHaJIKaHOB C
MarHveM U IIHHKOM

42 ®opMUPOBATH YyBCTBO TOPAOCTH YMeTh ocymiecTBisTh | 13.12.202
33 XMMHYECKYIO HayKy; TOTOBUT K | CAMOCTOSITENIbHBI IIOMCK XUMHYECKOH | 3
CucremaTtusaius u 6 N
o OCO3HaHHOMY BBIOOPY JaNbHEHINCH | yH)OPMALUN c HUCIIOJIb30BaHUEM
000011IeHIe 3HAHUI TTIO 6 o .
aseny "V LIeBOIoDOIL" 00pa30oBaTEILHON TPACKTOPHH, pa3iu4YHBIX HUCTOYHUKOB, IIPOBOIAUTH
pasieiy HOPO YHUTD yIPaBITE CBOCH pacdeTsl 0 XUMHYECKUM (GOpMyJaM U
MO3HABATEIBHOMN JIESITEIBHOCTHIO. ypABHEHUAM peaKuuii
43 CoBepIlIeHCTBOBATh  yMEHHsI B | YMETh XapakTepusoBarh crpoeHue u | 15.12.202
MBICITUTEIEHON U | CBOICTBa YIJIEBOIOPOJIOB | 3
KonTtponsnas pabora mo N
" " MCCJIeI0BATEIhCKON AIETHIICHOBOTO psijia
TeMe "YTIIeBOAOPOIbI
JIeSITCIIbHOCTH,
Pasnen 3.Kucnoponconp:xkammueopraHundecKkrue COeJUHEHUA
3.1 Couprei. ®enon (11 yacos)

44 ®opmupoBanue 3HaTh BakHeimue xumuyeckue | 18.12.202
IKOJOTMYECKHUX 3HAHMIA: HOHATHA:  (YHKIUOHAJbHAs Tpymma, | 3
3HATH/MOHUMATH/YMETH KJIacCU(pUKaIlMsi W HOMEHKIJIaTypa
onpenessiTh. KHCJIOPOJICOICPIKAIMUX ~ OPTAaHUICCKUX

[IpenenbHbIC OTHOATOMHBIE | - TIPABHJIA DKOJIOTHYCCKH COCIUHCHH, TOMOJIOTHS U U30MEPHS
CIIUPTHI: TOMOJIOTHYECKUI TPaMOTHOTO ¥ 0€30TIaCHOTO
psia, obmiast popmyna, oOpallleHus C TOPIOYNMH U
CTPOEHUE MOJIEKYI, TOKCUYHBbIMU BemecTBamu, CMC
M30Mepus, HOMEHKJIATYypa, B OBITY U OKpY’Karolleh cpee;
KJIacCH(UKAIHS, - paBUJIa TEXHUKU 0€3011aCHOCTH
(u3nyecKre CBOMCTBA MIPH BBITIOJHEHUN TIPAKTUYECKUX
paboT ¢ 1enpo popMupOBaHUS
0epeKHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO  3/I0POBBIO
OKPYKaIOIIUX
45 dopMHPOBATH YYBCTBO TOPIOCTH 3HaTh BaxkHenmme xumuueckue | 20.12.202
. 3a XUMHYECKYIO HAYKY; TOTOBUTh K : 3
XHMIIECKHE CBOHCTEa OCOSHHHHOMyBBI60y ? aJbHeNIIen nomTIL:  pymimonamnaA | rpye,
[pEIETBHBIX OIHOATOMHBIX Y BBIOODY . KJacCU(pUKaIlMsi W HOMEHKJIaTypa
00pa30BaTeIbHOI TPACKTOPHH; KHUCJIOPOACOJEPKAILIUX  OPraHuYEeCKUX

CIIUPTOB

YUUTH YIIPaBIATH CBOCH

MM03HABATEJILHOM JEATEIbHOCTHIO.

COC,I[I/IHGHPlﬁ, TOMOJIOTUA U U30MEPUA




46 CoBepiieHCTBOBAaTh YMEHHUS B 3HaTh BaxkHelmme xuMmuueckue | 22.12.202
Cr1ocoObl 1OJTy4eHus U MBICIUTEIIbHON ¥ | MOHATHS:  (yHKIMOHAJIBHAS —Tpymma, | 3
MPUMEHEHUE OIHOATOMHBIX | MCCIIEI0BATENbCKON kilaccuukanuss U HOMEHKIATypa
CIUPTOB NEeSITeIbHOCTH; KHCJIOPOJACOACPKALINX ~ OPraHUYECKUX
COCIMHEHH, TOMOJIOTHSI M H30MEpHsI
47 CriocoOCTBOBATEL Pa3BUTHIO VMeTh HasbBaTh H3ydaeMble | 25.12.202
HaBBIKOB CaMOCTOATCIILHOI'O BeEIllECTBa 110 TpHBHaHBHOﬁ, 3
IIpoctsle a¢upsl: i o o
P bup TIONCKA 3HAHUH, POPMUPOBAHMIO | cpecTeMaTHUECKON U panuoHaIbHOU
HOMEHKJIATYpa U H30MEPHSI
5 P DU, | u cTaHOBNCHMIO HOMEHKJIATypaM; OTIPENENATE
0COOCHHOCTH (PU3HYCCKHX U KOMMYHUKATUBHOU KYJIBTYPBI. H30MEDbI FOMOJIOrH XADAKTE
XUMHUYECKHUX CBOMCTB PEL, > p p
B3aUMHOIO  BJIMAHUS aTOMOB B
MOJIEKYJIE
48 qDOpMI/IpOBaTL YyBCTBO Iropa0CTH OHpe,Z[eJ'IﬂTB THUIIBI XUMHUUYECKUX 27.12.202
32 XUMUECKYIO HAYKY; FOTOBUTE K | peakiquii; HCIIONB30BAaTh | 3
MHOroaToMHbI€ CIIUPTBHI: Wien ;
P OCO3HAHHOMY BLIGOY JAILHCHIICH | 1) Ghetenible 3HAHNS U YMeHUS B
STUJICHIVIMKOJIb U IJIMLEPUH, | 00pa3oBaTeIbHOI TPACKTOPHH; N
. MIPAKTUYECKON  OEATENIBHOCTH U
ux (pu3nYecKue u YUHTH YIPaBISTh CBOCH 9
XIUMHYECKHE CBOMCTBA [O3HABATENBHOM fesTenbHocThio. | TOBCCAHCBHON JKU3HH;
9KOJIOTUYECKUA TPaMOTHO BECTU CeOs
B OKpY’KaloIen cpesie
49 CoBepureHcTBoBaTh  yMeHUS B | OQueHHMBATh BIUSHHE xumuueckoro | 29.12.202
C 5 MBICTHTE/IbHOU U | 3arpsi3HEHMS OKPYKAOLIEH cpezipl Ha 3
110COOBI MOJYyYCHUS U i
y (TS (01 AT SO OpraHM3M YeJIOBeKa U JAPYTHE KUBBIC
HIPHMCH I ACATCITEHOCTH, OpraHu3Mbl,  yYMETb  MPOBOIUTH
MHOT'0ATOMHBIX CIIUPTOB ’
pacyeTsl Mo XUMHYECKUM (popMysiam
Y YPABHEHUSIM PEaKLUM.
50 DEHON: CTDOCHHE CriocoOCTBOBATh Pa3BUTHIO [IpoBoguts pacuetsl mo xumuueckum | 10.01.202
- ¢1p HABBIKOB CAMOCTOSATEIILHOTO (dbopMynaM 1 ypaBHEHUSIM peaKkuuit 4
MOJIEKYJIbI, (puzndeckue .
. MOMCKa 3HaHUH, (HOPMHUPOBAHUIO
cBoiicTBa. TOKCUYHOCTH
W CTaHOBJICHUIO
¢deHona .
KOMMYHHKATHBHOU KYJIBTYPBI.
51 dopMHpOBaTh YYBCTBO TOPIOCTH OuenuBath  BiMsHHE  xumuueckoro | 12.01.202
4

XHUMHYECKHAE CBOUCTBA
¢denona

32 XUMHUYCCKYIO HayKy; TOTOBHTH K
OCO3HaHHOMY BBIOODY JaibHEHIIICH
00pazoBaTeIbHON TPACKTOPHH;
YYUTH YIIPaBISTH CBOCH
MTO3HABATEIBHON AEATEILHOCTEIO.

3arps3HEHMS] OKpPY’Karolleld cpenbl Ha
OpPraHM3M 4YeJIOBEKa W JIpyrue >KHUBBIE
OpraHU3Mbl, YMETh IIPOBOJAUTH PACUETHI
Mo  XUMHYECKUM  (dopMmylaMm  H
YPABHEHUSIM PEAKLUI.




52 9 CoBepmieHCTBOBaTh yMeHHUS B | 3HATh BaKHEHIITHE xumudeckue | 15.01.202
CHocoBH! MoydeHHs i MBICIUTEIIbHON § W | MOHATHS:  (yHKIMOHANbHAs —rpymma, | 4
HCCIICI0BATENbCKOM kilaccuukanuss U HOMEHKIATypa
npruMeHenue (exomna i
NEeSITeIbHOCTH; KHCJIOPOJACOACPKALINX ~ OPraHMYECKUX
COCIMHEHH, TOMOJIOTHSI M H30MEpHsI
53 10 [Tpaktuueckas padora Ne 2. | CriocoOCTBOBAThH Pa3BUTHIO YmeTh MIPOBO/INTH xumuyeckue | 17.01.202
Pemenue HABBIKOB CAMOCTOSATEIEHOTO peaxiuy, noaTeepkaaronme | 4
IKCTICPUMEHTAIIPHBIX 33/1a4 | TIOMCKA 3HAHHUH, POPMUPOBAHUIO | XMMHYECKHE CBOMCTBA CIIUPTOB
o Teme "CHupTh 1 Y CTaHOBJICHHIO
¢dheHosr" KOMMYHUKATHUBHOU KYJIBTYpBI.
54 11 CucremaTtuzanus 1 dopMHpPOBATH YYBCTBO TOPJIOCTH YmeTh MIPOBOJIUTH xumuueckue | 19.01.202
00001IeHIe 3HAHHUH TI0 TeMe | 3& XUMUYCCKYIO HayKy; FOTOBUTb K | peaxiuy, noareepxkaaronme | 4

«Cnuptel. PeHom»
I'eneTnyeckas CBsI3b MEKIY
KJIACCAMH OPraHUYeCKUX
COCIMHEHUH

0CO3HAaHHOMY BBIOOpY JalTbHEHIIICH
00pa30BaTeIbHOI TpaeKTOpUu;
YUUTh YIPaBIATh CBOCH
MT03HABATEIBHOU JIEATEIBHOCTBIO.

XMMHYECKUE CBOMCTBA (PeHOIIA

3.2 KapGoHuibHbIe COeIUHEHUS: AJIbaeruabl u KeTtoubl. Kapoouossie kuciorel. Cirosxupie acgupsl. dKupsr (21 gac)

55 1 AJBIIETUABI U KETOHBI: CrniocoOCTBOBAThH Pa3BUTHIO [TpoBomuTh pacuetl mo xumuueckum | 22.01.202
AJIEKTPOHHOE CTPOCHUE HABBIKOB CAMOCTOSATEILHOTO (dbopMyaM 1 ypaBHEHUSIM peaKinit 4
KapOOHWIBHOM TPYIIIBI; MOMCKa 3HaHUH, (HOPMHUPOBAHUIO
TOMOJIOTHUYECKHE PAbI, U CTaHOBJICHUIO
oOwmas popmyIia, n30MepHsl | KOMMYHUKATHBHOM KyJIBTYpBI.
¥ HOMEHKJIaTypa
56 2 DOopMHUPOBATH YyBCTBO TOPAOCTH 3HaTh Ba)KHEHIITHE xumuyeckue | 24.01.202
AJIBJICTU/IBI M KETOHBI: 3a XUMHYCCKYIO H6ay1<y; 1"OTOBP“ITB Ii NOHATHS:  (YHKUMOHANbHAs TpyIa, 4
(usnUeCKe CBOHCTBA; 2202}312:::2;};1{3; (T)py IlaﬂbHeI/'IHIeH Kkraccuukanus 51 HOMEHKJIaTypa
PEAKIINH TIPHCOETMHEHHS P pacKroput, Kchoponcclz[epmame OpraHuYeCcKux
YHUTb YHPaBJIATE CBOCH COEZIMHEHHH, TOMOJIOTHS U H30MEPHS
M03HABATEIIbHON ACSITEIbHOCTHIO.
57 3 CoBepmieHCTBOBaTh yMEHHUS B | 3HATh BaKHEHIIIHEe xumudeckue | 26.01.202
Peakuuu oxucnenus u MBICIUTEIIbHON W | MOHATHS:  (yHKIMOHAJIbHAs —rpymma, | 4
Ka4eCTBEHHbIEC PEAKLIUH HCCJICI0BATENbCKOM KilaccuuKauss U HOMEHKIATypa
abJETUI0B U KETOHOB NEeSITEIbHOCTH; KHCJIOPOJACOACPKALINX ~ OPraHUYECKUX

COGHHHGHHﬁ, TOMOJIOTUSA U U30MCPUA




58 CrniocoOCTBOBAThH Pa3BUTHIO Ymerthb MPOBOJIUTH xumuyeckue | 29.01.202
Cr1ocoBH! MonyueHs HaBBIKOB CAMOCTOATEIBHOIO peaxuuy, _ TIOATBEpIKAomue 4
AT TETHIOB 1 KETOHOB MONCKa 3HAaHNH, GOPMUPOBAHUIO | XUMHUYECKHE CBONCTBA AJIbJCTUI0B
1 CTaHOBJICHUIO
KOMMYHHKATHBHOU KYJbTYPBL.
59 ®opmMupoBaHue HAYYHOT O 3HaTh BaXkHeHIIne xumuueckue | 31.01.202
MHPOBO33peHHUS: nousTHs: (yHKIMOHANbHas rpymma, | 4
3HATH/MOHUMATH/YMETH kmaccuukanms W HOMEHKJIATypa
OnHOOCHOBHBIE olpenessTh. KHCJIOPOJACOACPKALINX ~ OPraHUYECKUX
npenenbHble KapOOHOBBIE - O0BsICHEHHE MAaTEepUATILHOTO COEIMHEHH, TOMOJIOTHSI U U30MEPHsI
KHCJIOTBI, 0COOEHHOCTH €/IMHCTBA BEILECTB MIPUPOIBI
CTPOCHUS HX MOJICKYJI MyTEM YCTAaHOBJICHUS

TEeHETUYECKON CBSA3H MEXKTY

KJIaccaMH OpraHUYeCKHUX

BEIIECTB
60 ®opMHupoBaHNe HAYYHOT O 3HaTh BaKHEHIITHE xumuueckue | 02.02.202
MHPOBO33peHHsI: noustust:  QyHKUMOHANbHAs rpymma, | 4
3HaTbh/MOHUMATB/YyMeTh Kkilaccuukanuss U HOMEHKIATypa
I/I30Mep[/15{ 1 HOMEHKJIaTypa OleeIIe.]ISITbZ KHCJIOPOACOACPIKAIINX OpPraHuv4€CKux
Kap6OHOBbD(KHCHOT,HX yCTaHaBJIMBATh INPUYUHHO- COGHHHCHHﬁ,FOMOHOFHHIIHSOMCPHH
@PBH%CKI/IC CBOWCTBA CJIEICTBEHHBIE CBSI3U MEXKAY

CTPOCHUEM, CBOHCTBAMH U

MPUMEHEHUEM OPraHUYECKUX

BEILECTB

61 ®dopmupoBaHue Ymethb MPOBOJHUTH xumuueckue | 05.02.202
3KO0JOTMYeCKHUX 3HAHMIL: peaxiu, noaTeepkaamonme | 4
3HaTh/MOHUMATH/YMeETh XUMUYECKNE CBOMCTBA KUCIOT

XuMHUUYECKUE CBOMCTBA onpeessiTh.
HPEeIbHbIX OJHOOCHOBHBIX | - IPaBHJIa 3KOJIOTHYECKH
KapOOHOBBIX KUCIJIOT rpaMOTHOTO U 6€301acCHOIO
oOpalieHus ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH B OBITY
U OKpYXKalolleH cperie.
62 Oco0eHHOCTH CBOWCTB ®opMHpoBaHNe HAYYHOI O 3HaTh BaKHEHIIIHEe xumuueckue | 07.02.202
MYPaBbUHOM KHUCJIOTHI. MHPOBO33peHHs: noHsATHs:  (DYHKIMOHaNbHAs —rpymma, | 4
MHuoroo6pazne kapOOHOBHIX | 3HATH/IIOHMMATH/YMETH KIacCUpUKaIlMsi W HOMEHKJIaTypa

KHUCJIOT

OnpeieNIfATh!




- MaTepUaIbHOE ETMHCTBO
BEIIECTB MTPHPOJIBI TyTEM
YCTaHOBJICHHUS T€HETUYECKON
CBSI3M MEXKAY KTaccaMu
OpraHUYeCKUX BEIIECTB

KHCJIOPOJICOIEPIKAIMNUX ~ OPTaHUICCKUX
COCTMHCHUM, TOMOJIOTHS ¥ H30MEPUS

63 9 Oco0EeHHOCTH CBOWCTB: dopmMupoBaHUE HAYIHOTO Ymethb MPOBOJHUTH xumuyeckue | 09.02.202
HETPEJICIIbHBIX U MHPOBO33PeHUsI: peaxiuy, noaTeepkaaronme | 4
apoOMaTUYECKUX 3HATH/MOHUMATH/YMETH XUMHYECKHE CBOMCTBA KUCJIOT
KapOOHOBEHIX, onmpenessiTh.

AMKapOOHOBBIX, - IPUYUHHO-CJIEICTBEHHBIE

THAPOKCHKAPOOHOBBIX CBSI3U MEXJy CTPOEHUEM,

kucinor. [IpeacraBurenu CBOMCTBaMH U MPUMEHEHUEM

BBICIIIMX KapOOHOBBIX OpPraHUYeCKHUX BEIECTB

KHCJIOT

64 10 ®dopmupoBaHue 3HaTh Ba)KHEHIIINE xumuueckue | 12.02.202

NATPHOTHYECKOT0 BOCIIMTAHMS: | TIOHATHS:  (DYHKIMOHANbHAs rpymma, | 4
3HaTL/MOHUMATH/: KJTacCU(pUKAIUsI 1 HOMEHKIIATypa

[lonsiTrie 0 TPOM3BOAHBIX ,

KaPBOHOBBIX KHCIOT ~ POJIb OTEUECTBEHHBIX YIEHBIX B
Pa3BUTHU aHUIIUHOKPACOYHOU U
(hapmareBTHYECKON
MTPOMBIIUICHHOCTH

65 11 dopmMupoBaHUE HAYYHOTO 3HaTh Ba)KHEHIIINE xumuyeckue | 14.02.202

MHPOBO33peHHUS: noHATHs:  (YHKIMOHAmbHas rpymma, | 4
3HATH/MOHUMATH/YMETH KiaccuuKaIys 1 HOMCHKIATypa

CriocoObI TIOITydeHus 1 onpeJieNIfATh!

MIPUMEHEHHUE KapOOHOBBIX - MaTepHUaIbHOE STMHCTBO

KHUCJIOT BEIIECTB MPUPOJIBI ITyTEM
YCTaHOBIICHUSI TEHETUYECKOM
CBSI3U MEKJTy KIlacCaMu
OpraHUYeCKUX BEIECTB

66 12 dopMHUpOBaHUE HAYYHOI'O 3HaTh Ba)KHEHIIIHE xumuyeckue | 16.02.202
CrnoKuble 3(1)1/1p1,1: MHUPOBO33PECHUSA: IIOHATHUA: (byHKI_II/IOHaJ'ILHaﬂ rpyiia, 4

TOMOJIOTHUECKHI PSII,
o0Omiast popmysia, uzomepus
¥ HOMEHKJIaTypa

3HaTh/MOHUMATH/YyMeTh
onpeieNIfATh!

- TIPUYUHHO-CJIEJICTBEHHBIC
CBSI3U MEKAY CTPOCHUEM,

KJIaccu(uKanys 1 HOMEHKJIaTypa




CBOMCTBaMH U IIPUMCHCHUEM
OpraHNYCCKUX BCIICCTB

67 13 ®opMHpPOBaHHE HAYIHOTO 3HaTh Ba)KHEHIIINE xumuueckue | 19.02.202
MHPOBO33PeHHsI: noustus:  (yHKUMOHANbHas rpymma, | 4
3HATB/MOHUMATH/YMeTh KJaccu(uKaus 1 HOMEHKJIaTypa
olnpeaessTh:

Du3NYECKHE U XUMUYECKUE
. - MaTepHaIbHOE EANHCTBO
cBoiicTBa 3UPOB
BEIIECTB MPUPOJIBI ITyTEM
YCTaHOBJICHUSI T€HETUIECKOM
CBSI3U MEXKAY KJIacCaMu
OpPraHUYECKUX BEILECTB
68 14 Pemenue pacuétueix 3agau: | opmupoBanue 3HaTh BaKHEHIIINE xumuyeckue | 21.02.202
M0 YPaBHEHUIO XUMHUYECKOH | BaJe0JIOTHYeCKUX 3HAHUIA: noHATHs:  (YHKIMOHanbHas rpymma, | 4
pC€aKiumn, Ha OIMpeACJICHNUC - PaCKpBIBaTL pOITb YIIEBOMIOB B KﬂaCCI/I(i)I/IKaHI/IH 1 HOMCHKJIaTypa
MOJICKY ISIPHO# (OpMyITbI KUBHENIEATEIbHOCTH OPraHU3MOB.
OpPraHUvecKOro BEIlecTBa
69 15 ®opMHpPOBaHHE HAYIHOTO 3HaTh Ba)KHEHIIINE xumuyeckue | 26.02.202
MHPOBO33PeHHsI: noHATHs:  (YHKIMOHaNbHas rpymma, | 4
[Tpaktuueckas padora Ne 3. | 3HaTL/MOHUMATH/YMETH KJaccu(uKalus 1 HOMEHKIIaTypa
Pemenne OIIpeIe/IATh!
IKCTICPUMEHTAIIBHBIX 33/1a4 | - MaTepUaIbHOE €IMHCTBO
o Teme "Kap6oHoBbIe BEIIECTB MPUPOJIBI TyTEM
KHCJIOTHI. CITO’KHBIE 2QUPHI" | YCTAaHOBICHUS T€HETHIECKON
CBSI3U MEXKIY KJIaCCaMu
OpPraHUYECKUX BEILECTB

70 16 ®opmMupoBanne HAYYHOT 0 3HaTh BaXKHeMIINE xumuueckue | 28.02.202
MHPOBO33PeHHsI: nousTus: (yHKUMOHaNbHas rpymma, | 4
3HATH/MOHUMATH/YMETH KJIaCCU(pUKAIUsI 1 HOMEHKJIATypa

Kupsl: ctpoenue, .
ompeessTh:
dusnuecKkue 1 XUMHIECKHE
. - IPUYNHHO-CJIC/ICTBEHHBIC
cBoIicTBa (THAPOIH3)
CBSI3U MEKIY CTPOCHUEM,
CBOWMCTBaMH U IPUMEHEHUEM
OpraHUYeCKUX BEIECTB
71 17 Ocob . ®opmupoBanue 3HaTh BaKHEHIITHE xumuueckue | 01.03.202
COOCHHOCTHU CBOMCTB .
BaJICOJIOTHYECKUX 3HAHUIA: NoHATHs:  (DYHKIMOHaNbHas —rpymma, | 4

JKHUPOB, COACPIKALINX
OCTAaTKU HEIIPCACIBbHBIX

- PackpsiBaTh posb yriieBoJ0B B

KUBHCACATCIbHOCTU OPraHrn3MOB.

Kiaccu(uKays 1 HOMEHKJIaTypa




KUPHBIX KUCHOT. JKUpbI B
pupoae

72 18 Mbl1a Kak COJIM BBICIINX ®opMupoBaHue 3HaTh Ba)KHEHIIINE xumuueckue | 04.03.202
KapOOHOBBIX KHCIIOT, UX BaJIEOJIOTHYECKUX 3HAHUIA: noustus:  (yHKUMOHANbHas rpymma, | 4
MoloIlIee JelCTBHUE. - PackpbIBaTh pPOJIb yIIICBOMOB B | KIACCH(HKALMS M HOMEHKIATYpa
ITonsTHE O CHHTETHYECKUX | sxp3HENeATENEHOCTH OPTaHH3MOB
Moromux cpeacteax (CMC)

73 19 dopMupoOBaHUe 3HaTh BayKHEHIIIHE xumugeckne | 06.03.202
BaJICOJIOTHYECKUX 3HAHUIA: noustus:  GyHKIMOHANbHAs rpymma, | 4
3HaTH/NOHUMATH/YMETh KJIacCU(UKAIUS 1 HOMEHKIIATypa

['eHeTnueckas cBs3b ONpeeJIsATD.

YTJICBOIOPOJIOB H - OMOJIOTHYECKYTO POITh

KHACJIOPOACOAEPIKALINX BUTAMUHOB U WX 3HAUYEHUE IS

OpraHNYCCKUX BCIICCTB COXPAaHEHUs 3/I0pPOBbsl YEI0BEKA,
3Ha4YeHue (PEepMEHTOB AJIs
KHU3HEESITEITbHOCTH KUBBIX
OpraHu3MoOB

74 20 dopMupoBaHUe CocraBisite  ypaBHeHHs xumudeckux | 11.03.202

BAJI€0JIOTUYECKUX 3HAHMIA: peaxuui 4
Pacuérel no ypaBHEHUSIM 3HATH/IOHUMATH/:
XUMHYECKHUX PEaKInit - OMOJIOTHYECKYIO POJIb

aMuHOKucoT, 6enkos, JJHK,

PHK

75 21 ®opMupoBaHue CoctaBnsite ypaBHeHHs xumuueckux | 13.03.202

BaJIC0JIOTHYEeCKUX 3HAHUIA: peakiuit 4
Cucremarusanus u 3HATHL/IOHUMATL/:
0000IIIeHIe 3HAHUH 110 TEME | - OMOJIIOTHUYECKYIO POJIh

aMHHOKHUCIIOT, Oenkos, JJHK,

PHK

3.3 ¥raeBoasl (9 uacoB)
76 1 ®opMupoBaHue VMeTh COCTaBIIATh H30MEpPbI U Ha3biBaTh | 15.03.202

Obmas xapakTepucTuia BaJIEOJIOTHYECKUX 3HAHUIA: ux 4
YIJIEBOOB U . |

3HATH/MOHUMATB/:

KJIaCCH(UKAIUS YTIICBOJIOB
(MoHO-, TU- U
TTOJTCAXAPHIbI )

- OMOJIOTHYECKYO POJIb
aMuHOKHucIo0T, 6enkos, JJHK,
PHK




77 dopMuUpoBaHUe VYMeTh  BBISIBUTH CBs3b  BajeHTHBIX | 18.03.202
HPaBCTBEHHOI'0 BOCIIUTAHUA: BO3MOKHOCTEH aTOMOB dieMeHTOB ¢ |4
Mounocaxapuasl: 3HATBH/MOHUMATE/()OPMHUPOBAT | DIIEKTPOHHBIMH KOH(UTYpanusIMu
(busuyeckue cBoOiCTBA U b aTOMOB SJIEMEHTOB
HaXO0X/ICHUE B PUPOJIC - BHyTpEHHee YOeKICHHUE O
HETIPUEMIICMOCTH yIOTPeOICHHSI
HApKOTHYECKUX CPEJICTB.
78 dopMHpOBaHNE HAYIHOTO VMeTh COCTaBISITH M30Mepbl U Ha3biBaTh | 20.03.202
MHPOBO33pEeHHSI: ux 4
IIpumeHeHne TIoko3bl, ¢€ | 3HATH/MOHUMATL/YMeTh
3HAUCHHUE B onpeneJsTh:
’KU3HEIeSITeIbHOCTH - NPUYHHHO-CJIC/ICTBEHHbIC
Oprannsma CBSI3U MEXKY CTPOCHUEM,
CBOWCTBAaMH ¥ IPUMEHEHUEM
OpraHMYeCKUX BEILICCTB
79 ®dopmupoBaHue VYMerb  pasznumyath  opranuueckue | 22.03.202
HPABCTBEHHOI'0 BOCTIUTAHUS: COCTMHEHHSI 4
Hucaxapunpl: caxaposa, 3HaTH/MOHUMATEL/(OPMHUPOBAT
MaJbTo3a U JIaKTO3a. b
Haxoxnenue B npupoze u
NPUMEHECHHUE IMCaxapHI0B - BHYTpeHHCE Y6eRIeHHe 0
HETIPUEMIIEMOCTH YIIOTPeOICHHs
HApKOTHYECKUX CPEJICTB.
80 dopmMupoBaHHe CocraBisite  ypaBHeHus xumuueckux | 01.04.202
IKOJIOTHYeCKUX 3HAHMIA: peakiuit 4
Ilonucaxapuel: cTpoeHue 3HaTh/MOHUMATH/YyMeTh
MaKpOMOJIEKYJI, (U3HUECKUE | ONMPeAeIsATh!
U XMMHYECKHE CBOWCTBA, - pOJIb JIGKAPCTB U HOPMBI
NpUMEHCHHUE IKOJIOTHYECKOTO U 6E3011aCHOTO
oOpaleHns ¢ JIeKapCTBEHHBIMU
npenapaTtamMu
81 dopmupoBaHue [TpoBomuth pacuetsl mo xumuueckum | 03.04.202
4

[TonsiTre 00 MCKYCCTBEHHBIX
BOJIOKHAX

HPABCTBEHHOT0 BOCTIUTAHNSA:
3HaTh/MOHUMATL/(hOPMHUPOBAT
b.
- BHyTpEHHEE yOeKIeHHE O
HENpPUEMJIEMOCTH YIIOTpeOIeHHU s
HAapPKOTHYECKHUX CPECTB

(dopMynaM 1 ypaBHEHUSIM peaKkInit




82 ®opmMupoBaHue [IpoBoauth pacuethl 1Mo xumuueckum | 05.04.202
Pemenne pacyeTHBIX 3a/1a4 HPABCTBCHHOI'O BOCIIUTAHUSA: (I)OpMYJIaM " YpaBHCHUAM peaxunﬁ 4
Ha OIpeJieIeHNe JI0JIN 3HaTbL/MOHUMATHL/()OPMHPOBAT
BBIXOJIa MPOAYKTA peakuuu | b:

OT TEOPETHUYECKH - BHyTpeHHee yOeKaeHue 0
BO3MOYKHOTO HENPUEMJIEMOCTH YIIOTPeOICHHUS
HapKOTHUYECKHUX CPEJICTB
83 ®opMupoBaHue ITpoBomuTh pacuetl 1Mo xumuueckum | 08.04.202
IKOHOMUYECKHMX 3HAHMIA: (dopMynaM 1 ypaBHEHUSIM peaKkuuit 4
CucremaTusanus u 3HaTB/MOHUMATH/YyMeTh
00001IeHNEe 3HAHUI 110 onpenessiTh.
paszzeiny - POJIb MTOJIMMEPOB B
MPOMBIIIJICHHOCTH, MEIULMHE,
ObITY
84 ®opmupoBanue [IpoBoauts pacuetsl mo xumuueckum | 10.04.202
IKOHOMHUYECKHX 3HAHMIA: (dbopMynaM 1 ypaBHEHUSIM peakiuit 4
KonrpomHas pabora o 3HaTh/MOHUMATH/YMeETh
TemMe .
" olpenessTh:
Kucnoponconepxariue
opraHuyeckue coeuHeHus" | POIIb TIOIMMEPOB B
MPOMBIIIJICHHOCTH, MEIULMHE,
ObITY
Pasnen 4.A3orcoenepskaiye opraindecKkre COeJUHEeHN A
4.1 AMunbl. AMuHOKHCI0TEL. Benknu (12 yacos)

85 AMUHBI: KITacCU(PUKAIIHS, CosepiieHcTBOBaTh  yMeHHst B | [IpoBomuTh pacdetsl 1o xuMmudeckum | 12.04.202
CTPOEHHE MOJIEKYJI, 00TIast MBICJIUTEIBbHOU u | dopMynaM U ypaBHEHUSM peakiuit 4
dbopmyina, nzomepus, HCCJICI0BATENbCKOM
HOMEHKJIATYpa U JeSITeIbHOCTH
¢du3nUecKre CBOHCTBA

86 CrnocoOCTBOBAThH Pa3BUTHIO [IpoBoauth pacueTsl mo xumuueckum | 15.04.202
XUMIUCCKHE CBONCTRA HaBBIKOB CAMOCTOATENLHOTO (dbopMynaM 1 ypaBHEHUSIM peaKknuit 4

MOKMCKa 3HAHHM, (POPMUPOBAHHFO
amn(aTHICCKUX aAMHHOB
U CTaHOBJICHUIO
KOMMYHHKATHBHON KYJIbTYPBL.
87 AHWIMH: CTpOEHUE dopmupoBaHue HaxomuTh reHeTrueckyro cBsizb Mexay | 17.04.202
IKOJOTHYECKHUX 3HAHMIA: 4

aHWIMHA, 0COOCHHOCTHU
XUMHUYCCKHUX CBOMCTB
aHUJIMHA

3HaTB/MOHUMATH/YyMeTh
OIpeefATh:

KjlacCaMHi OpPraHUYCCKUX COCIMHCHUI




- TpaBUJIa TCXHUKH
0€30I1aCHOCTH TP BBITTOJHEHUH
MPAKTHYECKUX PabOT C B0
(hopMupoBaHuUsi OEPEIKHOTO
OTHOIIICHHUS K CBOEMY 37I0POBBIO
1 3I0POBBI0 OKPYKAIOIINX

88 dopmMupoBaHue [IpoBoauth pacuersl 1m0 xumuueckum | 19.04.202
IKOJIOTHYECKUX 3HAHUIA: (bopMynaM u ypaBHEHUSIM peakiuit 4
3HAaTB/MMOHUMATH/YMeTh

Cnoco0bl MoTy4eHHUs U OTpeesIsTh:
NpUMEHEHHUE - IpaBHJIA YKOJIOTHYECKU
anupaTUIecKux aMUHOB TpaMOTHOTO M 0€301acHOTO
oOparteHus ¢ TOpIOYNMH 1
TOKCHYHBIMH BEIIIECTBAMH B OBITY
U OKpY’Karollel cpene
89 AMUHOKHUCIIOTHI: ®opmupoBaHue [TpoBomuTh pacuetbl 1Mo xumuueckum | 22.04.202
HOMEHKJIATYpa ¥ U30MEpHs, | MATPHOTHYECKOr0 BOCIUTAHUS: | (OpPMYJIaM U YpaBHCHUSIM Peakiui 4
¢duznveckue cBOKCTRA. - POJIb OTEYECTBEHHBIX YUEHBIX B
OT/enbHbIC IPSICTABUTENIN | Pa3BUTHU OPraHMYECKOM XUMHUU
0-aMHHOKHCJIOT
90 o 24.04.202
T ————— (bopmMupoBaTh YyBCTBO ropocTh 3a | [IpoBOANTE pacyeThl IO XHMHCCKHM .
XUMHYECKYI0 HayKy; TOTOBUTH K
AMUHOKHCIIOT, UX y YKY, B (dbopMynaM 1 ypaBHEHUSIM peakuuit
OCO3HAaHHOMY BBIOODY JajbHEHIIeH
0M0JIOrNYecKoe 3HaUCHHE <
00pa3oBaTeNbHOI TPACKTOPHH;
amMuHOKHUCIOT. CHHTE3 1 o
YUUTB YIPaBIATH CBOCH
THAPOIH3 NICIITHIIOR II03HABATEIIBHOM JIESTCIBHOCTBIO.
91 CoBepiieHcTBOBaTh yMeHHsT B | HaxoauTe reHermueckyro cBszb mexay | 26.04.202
benku kak npupoIHbIe M . 4
MBICJIUTEIBEHOM U | KJIacCaMu OPraHMYEeCKUX COCTMHCHUI
HOJIUMEPBI; CTPYKTYPBI .
UCCIIeIOBATEILCKOM
0enKoB
JICATSIIbHOCTH
92 CrrocoOCTBOBATH Pa3BUTHIO IIpoBoauTh pacueThl 1m0 Xumuueckum | 29.04.202
. HaBBIKOB CAMOCTOSITEIIEHOTO (bopMynaM B ypaBHEHUSM peaknit 4
XMMHYECKHe CBOHCTBA .
MIOMCKA 3HaHUH, (POPMUPOBAHHIO
0enkoB
Y CTaHOBIICHUIO
KOMMYHHUKATUBHOM KYJIbTYpBI.
93 A3zoTconepKanme CosepureHcTBoBaTh yMeHusi B | [IpoBoauth pacyersi mo xumudeckum | 03.05.202
reTePOLMKINYCCKIE MBICJIUTEJIbHOM U | hopMysiaM ¥ ypaBHEHHSIM pEaKIHid 4




coenuuenus. HykinenHoBble
KHUCJIOTBI: COCTaB, CTPOEHHE
1 OHMosorrYecKas poJib

HCCIEI0BATENbCKON
NEeSITeILHOCTU

94 10 [Ipaktuueckas padora Ne 4. | CrocoOCTBOBATh Pa3BUTHIO YmeTs IIPOBOIUTH xumudeckue | 06.05.202
Pemenne HABBIKOB CAMOCTOSATEIILHOTO peaxuuu, noareepxkaaonme | 4
9KCTICPUMEHTAJBHBIX 33/1a4 | TIOMCKA 3HAHUH, JOPMUPOBAHUIO | XMMUYECKHE CBOMCTBA YIIIEBOJOPOIOB
o Teme "A3oTcoaepKamue | U CTAHOBJICHHUIO
OpraHuvecKUe COCJIMHEHHS" | KOMMYHUKATHBHOM KYJIBTYPBI.

95 11 [IpaxTrueckas padora Ne 5. | CtocoOCTBOBaTh Pa3BUTHIO YMeThb MIPOBOJIUTH xumuueckue | 08.05.202
Pemenue HaBBIKOB CAMOCTOSATEIILHOTO peaxuuy, noarepxkaaonme | 4
9KCIIEPUMEHTAJIBHBIX 331a4 | TIOMCKA 3HAHUM, JOPMUPOBAHUIO | XMMHUYECKHE CBOMCTBA YIIIEBOJOPOIOB
no Teme ""PacniosnaBanue W CTaHOBJICHUIO
OpPraHUYeCKUX COeAMHEHUH" | KOMMYHUKATHBHOM KYJIBTYPBIL.

96 12 CnocoOCcTBOBATH pazsutnto | [IpoBoauth pacuersl 1o xumuyeckum | 29.04.202
KontponbHas paboTa 1o HaBBIKOB CaMOCTOSITETILHOTO | (hopMyJiaM M YpaBHEHHSIM peakIui 4
Teme "A3oTcomepkariye TTOMCKA 3HAHWUH, (OPMHPOBAHHUIO
OpraHUYecKue COeUHEHHs" | U CTaHOBJICHHIO

KOMMYHHKATHBHOU KYJIbTYPBL.
Pasmen 5. BeicokomMosieKyIsIpHBIE COEIUHEHUST
5.1 Beicokomosiekynsapubie coenuuennusa (6 uacos)

97 1 ®opMupoBaHue ITpoBomuTh pacuetbl 1Mo xumuueckum | 13.05.202
OCHOBHBIE IIOHATUS XUMUH | IKOHOMHYECKUX 3HAHMIA: (dopMynaM 1 ypaBHEHUSIM peaKkinit 4
BBICOKOMOJICKYJISIPHBIX 3HATB/MOHUMATH/YMeETh
COEJIMHEHUI U METOIbI X onpeaeasiTh.

CHMHTE3a —IIOJMMEPH3AIUA | - POJIb [OJIMMEPOB B
U TOJINKOHICHCALHS MPOMBIIIJICHHOCTH, MEIULMHE,
ObITY
98 2 ®opMupoBaHue [TpoBomuTh pacuetbl 1Mo xumuueckum | 15.05.202
IKOHOMUYECKHX 3HAHMIA: (dbopMyaM 1 ypaBHEHUSIM peaKiuit 4
3HaTh/MOHUMATH/YMeETh
[Tnactmaccel. YTunuzauus u .
olpeaessTh:
nepepadoTKa MIacTHKa
- pPOJIb IOJTMMEPOB B
MPOMBIIIJICHHOCTH, MEIMIMHE,
ObITY
99 3 DacToMephl: HATypasbHbI | POpMHUpOBaHUe ITpoBoauTh pacuethl 1Mo xumuueckum | 17.05.202
IKOHOMHUYECKHUX 3HAHMIA: 4

CUHTETHUYCCKHE KAyUyKH.
Pesuna

(dbopMynaM 1 ypaBHEHUSIM peaKkuuit




3HaTh/MOHUMATH/YMeTh
olnpenessTh:

- pOJIb IOJMMEPOB B
MIPOMBIIIJIEHHOCTH, MEIULIUHE,
ObITY

100 4 dopMUpoBaHUe IIpoBoauts pacueTtsl 1Mo xummueckum | 20.05.202
B 3KOHOMMYECKMX 3HAHUI: hopmyaM B ypaBHEHUSAM PeakIinii 4
JIOKHA: HATypaJIbHBI
0710 MY © 3HaTh/MOHUMATH/YyMeTh
UCKYCCTBCHHBIE, ompexensiTh:
cunrernyeckue. llommmepst
- POJib MOJIMMEPOB B
CIEIHAIbHOTO Ha3HAYCHHUSI
HPOMBIIUICHHOCTH, METULIIHE,
OBITY
101 5 [Tpaktuueckas padora Ne 6. | CriocoOCTBOBAThH Pa3BUTHIO Ymerts MPOBOJUTH xumuueckue | 22.05.202
Pemenne HaBBIKOB CAMOCTOSITEIIEHOTO peakuum, noaTsep;xaaromue | 4
IKCIIEPUMEHTAJIBHBIX 33/1a4 | OUCKA 3HAHUI, POPMUPOBAHUIO | XUMHUYECKUE CBOICTBA YIIICBOJIOPOIOB
o teme "Pacnio3HaBanue Y CTAaHOBJICHUIO
IJIaCTMACC U BOJIOKOH" KOMMYHHKATHBHOH KYJIBTYPBI.
102 6 dopmMupoBaHHe HaxoauTh reHeTH4ecKyro cBsizb Mexay | 24.05.202
IKOJIOTHYECKHUX 3HAHMIA: 4

O0o006menue u
CHCTEMATH3AIUS
M3Y4YEHHOT0 MaTepuaa 1o
TeEME
"BBICOKOMOIIEKYIISIPHBIC
coeaquHeHus"

3HaTh/MOHUMATH/YyMeTh
onpeieNIfATh!

- YyBCTBO OTBETCTBEHHOCTH 32
MIPUMEHEHHUE TOTYUYEeHHBIX
3HAHUU U YMEHUH, [I03UTUBHOU
pPOIIM XMMUU B J)KU3HU
COBPEMEHHOI'0 O0IIECTBa,
HEOO0XOIMMOCTH XUMHUECKU
IPaMOTHOT'O OTHOILIEHMSI K
CBOEMY 3[I0POBBIO U
OKPY’KaIOLEH cpese

KjlaCCaMH OPraHUYCCKUX COCI[I/IHGHI/Iﬁ

OBIIEE ROJIMYECTBO YACOB IIO

[IPOTPAMME 102
Kosmmuecrso 5
KOHTPOJIBHBIX padoT
Kosmmuecrso 6

IPaKTHYECKUX padoT







11 KIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne ara u@posbie
w/n Tema ypoka Beero KoutpoJsbnbie | IlpakTuyeckue fllsyqennﬂ :)lﬁ[()l:ll;OBaTeﬂbele
padoThI padoThI pecypenI
1 AtoM. CocTaB aTOMHBIX SIAEP. 1
XuMu4yeckui sneMeHt. M30Tomnsl
5 CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YUCIIA
3 Knaccugukarus XuMHYecKuX 2JIEMEHTOB 1
(s-, p-, d-, f-amemenTshI)
4 Pacnipenenenue 31eKTpOHOB 110 ATOMHBIM 1
opOuTaIsIM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DJEeKTPOHHBIC KOH(PHUTYpaIIMX HOHOB. 1
DneKTpOOTPULATENBHOCTD
Ilepunonnueckuii 3akoH u Ilepuoauyeckas
7 cucTeMa XuMuueckux snementoB 1. U. 1
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpPUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX 1

VIMH NIPOCTBIX U CIIOKHBIX BEIIECTB 10
rpyIIIaM U Iepuoaam




CI/ICTeMaTI/BaI_II/IS{ n 0606H_IGHI/IG 3HaHMH 110
TEME

10

Buasr xumudeckoi cBa3n. MeXxaHU3MBI
00pa3oBaHMs KOBAJECHTHOM CBSI3H.
Bonopoanas cBsizb. MexxmonekyasipHbie
B3aHUMOJIEHCTBUS

11

BaneHTHOCTP M BaJIECHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIUIEKCHBIX
COEJIMHEHMSIX: COCTAaB U HOMEHKJIATypa

13

BemectBa MOIEKyISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOEHHUs. THrsl
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

IlonsTue o AUCTICPCHBIX CUCTCMAX.
Hpe)ICTaBJ'ICHI/IC 0 KOJUIOUJHBIX paCcTBOpax

15

HcTuHHBIE pacTBOPBI: HACBILIECHHBIEC U
HEHACBILICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparst

16

CriocoObl BbIpaKEHUS! KOHLIEHTPAIUI
pacTBOpoB

17

Pemenue 3amad ¢ HCMOIb30BaHUEM
MOHATHUH "MaccoBast I0J1sl pACTBOPEHHOTO
BemiecTBa", "MoJsipHast KOHIIEHTpaIus"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX BEIECTB




19

CI/ICTeMaTI/BaI_II/IS{ n 0606H_IGHI/IG 3HaHMH 110
TEME

20

KontponpHas padora mo temam "CtpoeHue
aroma. [lepuoguyeckuii 3aK0H 1
[lepnonnueckas cucteMa XUMHUECKHX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTs"

21

Kiaccudukarust XaMudecKux peakiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXPAaHEHMS MacChl BEILIECTB; 3aKOH
COXpAaHEHUS U MPEBPALICHUS SHEPTUH [PU
XUMHUYECKUX PEAKIUAX

22

TernoBbie AP HEKTH XUMHUUECKUX PEAKITHA.
TepMoxuMUYeCKue ypaBHEHUs

23

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaxkuuii 1 TepPMOXUMUYECKUM YPaBHEHUSIM

24

CKOpocTh XMMHUYECKOU peakLuu, €€
3aBUCHUMOCTh OT PA3JIMYHBIX (PaKTOPOB.
Karanus u xatanuzaropsl

25

I'omorennsie u TCTCPOTCHHLIC PCAKIINH

26

[paktudeckas padora Ne 1 mo Teme
"BnusHue pa3in4HbIX (aKTOPOB HA
CKOpPOCTh XMMHUYECKOHN peakiuu"

27

OOpaTtumbie 1 HEOOPATUMBIEC PEAKIUH.
XUMHUYECKOE PAaBHOBECHE

28

[Ipaktrueckas padora Ne 2 mo Teme
"BnusiHue pa3indHbIX (aKTOPOB Ha
I10JIOKEHHE XMMHUYECKOT0 paBHOBecus"




3J'ICKTpOJ'II/ITI/ILIeCKa}I Jucconuranus.

29 CuibHBIC U clTa0ble 3JIeKTPOIUThL. CTeneHb
JIACCOLHAIUN
Nonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOpOB. BonopoiHbIii
nokasarenb (pH) pactBopa

31 IM'maponns coneit. Peakiuu, nporekaromuye
B pacTBOpax AJIEKTPOJIUTOB
[IpakTrueckas padora Ne 3 mo Teme

32 "XuMHUYECKUE peakliy B pacTBOpax
IJEKTPOJINTOB"
OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC

33 peaknuu. BaxHelmme oKucIuTenu u
BOCCTaHOBUTEIIN

34 MeTo[1 3JIeKTPOHHOTO (3JICKTOHHO-
HOHHOT0) OajlaHca

35 DIEKTPOIHN3 PacTBOPOB U PACIIIIABOB
BCIIICCTB

36 Pemenwue 3aa4 pa3andHbIX TUIOB

37 Pemenuie 3a1a4 pa3adHbBIX TUIIOB

38 CucreMatu3anus U 0000IIeHNE 3HAHU 10
TeMe " XuMUYecKrue peakuun"

39 KonTponpHas pabota mo Teme
"Xumnueckue peakiuu"
ITosioxeH1Ee HEMETAIIOB B

40 [Meproamueckoit cucreMe XUMHYECKUX

anemeHToB 1. . MenjeneeBa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnuecke cBOiCTBa HEMETAILIOB

41

ANOTpOTUsl HEMETAJUIOB (Ha IpUMepe
KHCIIOPO/Ia, Cephl, pocdopa 1 yrieposa)

42

Bomopon: nonydenune, pusnyueckue u
XUMHYECKUE CBOMCTBA. ['mapuasl

43

["anorensl: HAXOXIAEHUE B IPUPOJIE,
CrocoObI mony4yeHus, pusndeckue u
XUMHUYECKHE CBOMCTBA

44

l'anorenoBoaopoabl. Baxxknelue
KHCIJIOPOJICOIEpKAIIHNE COSTUHEHUS
rajJoreHoB

45

JlabopaTopHbIie U TPOMBIIIIICHHBIE
CIOCOOBI MOTY4YEHUS TaJOT€HOB.
[IpuMeHeHne rajoreHoB U UX COCAUHEHUN

46

[IpaxTrueckas pabota Ne 4. Pemenue
SKCIIEPUMEHTAJIBHBIX 3314 110 TEME
"T"asiorensr"

47

Kucnopon: naboparopHsie u
MPOMBIIIICHHBIE CITOCOOBI TTOTYYESHHS,
(du3HUYecCKre M XUMUIECKIE CBOMCTBA.
O3oH. [IpumeHeHme KHCIOPOaa U 030HA

48

OKcubl ¥ IEPOKCUIBI

49

Pemenue 3a4a4 pa3JIMYHBIX TUIIOB

50

Cepa: HaxXOXKJICHHE B MPUPOJIE, CIIOCOOBI
MOJTy4eHUs, GU3HUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo/, cynbpuabt




52

Kucnoponconep:xaiye coeIMHEHNS CEPBbI.
Oco0eHHOCTH CBOWCTB CEPHOM KHUCTIOTHI

53

[TpakTrueckas padora Ne 5. Pemenue
SKCIIEpUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa
u e€ coenuHeHus"

54

A30T: HaX0XKJEHUE B IPUPOJIE, CIIOCOOBI
MOJTyYeHUsI, GU3NYECKHUE U XUMHUYECKHE
CBOIcTBa. AMMUAK, HUTPU/IBI

55

Kucnopoaconepsxaniiue coeIMHCHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KUCJIOTHI

56

[Ipumenenue a3oTa U €ro COeIMHEHUH.
A3OTHBIE yI0OpEeHUS

57

docdop: Hax0XKIEHUE B IPUPOJIE,
CHocoObI mony4deHus, pusndeckue u
XuMu4eckue cBorcta. Dochust u

bochun

58

Oxcunst hocdopa, ochopcoaepxaniue
kucnotsl. Conu hocopHOil KUCTOTHI

59

[Ipumenenue pochopa 1 ero coeAUHEHUH.
docdopHbie y1oOpeHus

60

[IpakTrueckas pabota Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a/1a4 110 Teme "A30T
u docop u ux coenuHeHus"

61

Yraepon: HaXOXKIECHHUE B IPUPOJE,
QIJIOTPOIIHBIE MOAU(PHUKAIINH; PUZUUECKUE
Y XMMHUYECKUE CBOWCTBA, IPUMEHEHHUE

62

Oxcun yriepoaa(ll), okcun yriepoma(lV),
YroJibHas KUCI0Ta U €€ COJIU




63

Pemenue 3amau Pa3JINIHBIX TUIIOB

Kpemuuii: HaxoxaeHne B IpUpoe,

64 CHOCOObI MoMy4YeHus, pusndeckue u
XUMHUYECKHE CBOMCTBA

65 Oxkcup kpemuus(1V), kpemHueBas Kuciora,
CHJIMKAThI

66 [IpuMeHeHne KpeMHHMS U €70 COCIMHEHNM.
Creki10, €ro nosryueHue, BUAbI CTEKIIa

67 Perienue 3a1a4 pa3nuyHbIX THIIOB

68 CuctemaTu3anus 1 0000IIeHIe 3HAHUH 110
teme "Hemeramnsr"

69 KonrtponbHas paborta no reme
"Hemerassr"

70 AHanu3 pe3yJIbTaTOB KOHTPOJIbHON
paboTHI, KOPPEKITUS OMHNOOK
[Tonoxenune meramios B [lepnognueckoit

71 CHUCTEME XMMHUUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB

7 O6mume Guznueckre CBOMCTBA METAIIIOB.
[IpuMeHeHre METAIITIOB B OBITY M TEXHUKE

73 CmuiaBsl MeTaiutioB. Koppo3sust meTaiioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DIIEKTPOXUMHUYECKHUH s/l HAITPSKEHU I

75 MeTauioB. O0Iue crocoObl MoTydeHus
METaJIOB

76 OOu1as xapakTepucTuka MmetayuioB |A-

rpynnsl [leproanyueckoil cuctemsl




XUMHYECKHUX AJIEMEHTOB. HaTpuil u kanuii:
noxy4yeHue, Gu3NIecKue 1 XUMHIECKIE
CBOICTBA, IPUMEHEHUE MPOCTHIX BEUIECTB
U UX COeIUHEHUU

77

O6u1as xapakTepuctuka metayuion |A-
rpynsl [leproauyeckoil cucremsl
XUMHYSCKUX 3JIEMEHTOB. Marauii u
KaJbIUi: TIoMyYeHue, pusndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEMICCTB M UX COCAMHEHUHN

78

JKEcTkOoCTh BOIBI U CIIOCOOBI €€
yCTpaHCHHUS

79

ANOMMHHUH: TIOTy4YeHue, Gu3ndecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHUE

80

AmdorepHbIe CBOWCTBA OKCUAA U
THJIPOKCHU/IA AJIFOMUHMS,
TUIPOKCOKOMIUIEKCHI QIIFOMUHMUS, UX
IIPUMEHEHNE

81

Pemenue 3a4a4 pa3JIMYHbIX TUIIOB

82

[paktudeckas padora Ne 7. Pemenune
HKCHEPUMEHTANIbHBIX 33/1a4 [10 TeMe
"MeTaibl T1aBHBIX ToArpynm"

83

OO1w1as xapakTepUCTUKA METAJUIOB
no6ouHbIx noarpynn (b-rpymim)
[leproanueckoil cUCTEMbI XUMUYECKUX
3JIEMEHTOB

84

duszndyeckre U XMMHYECKHE CBOMCTBA
Xpoma 1 €ro COG}II/IHGHI/Iﬁ, X IPUMCHCHHC




85

Baxwnerime coeMHeHUsT Maprasua.
[Tepmanranat kajiusi, €ro OKMCIUTEIbHBIE
CBOMCTBA

86

dusnueckre U XUMHUIECKHE CBOMCTBA
xKenesa u ero coenuHenuil. [lonydenue u
MPUMEHEHHUE CIIABOB XKeje3a

87

dusnueckre 1 XUMHUYECKHE CBOMCTBA MeIU
U €€ COCTMHEHUH, UX TPUMEHEHUE

88

dusnueckre 1 XUMHUYECKHE CBOMCTBA
IIMHKA U €10 COGHI/IHGHI/Iﬁ, Hux HpI/IMeHeHI/Ie.
I'mapoKCOKOMITIIEKCHI ITUHKA

89

IIpaktuueckas pabora Ne 8. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe
"Mertansl 10O0YHBIX oArpymnmn"

90

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

91

O0001IEeHE U CHCTEMAaTH3AINAA
M3YYCHHOT'O MaTepuaa 1o TeMe
"MeTtanaber"

92

KonrtponbHas padora no teme "MeTtasuibr"

93

AHanu3 pe3yiabTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMIHUOOK

94

Pone xuMuu B 00ecIieueHUN YCTOI\/'I"II/IBOI‘O
Pa3BUTHA YCTTOBCUYCCTBA. IlonsTue o
HAayYUYHBIX MCTOAAaX UCCIICAOBaHU BCIICCTB

95

HayuHble mpuHIIUMIIBI OpraHu3aluu
XUMHYECKOTO MPOU3BOICTBA.
[TpompbIuIeHHBIE CITOCOOBI TTOTYYESHHS
BaKHEHIIINX BEIIECTB




XHUMHYECKOE 3ar PASHCHUC Oprn(aromeﬁ

% CpelIbl U €ro MocieICTBUS 1

97 XUMHUS U 3J0POBBE YEIOBEKA. 1
JlexapCTBEHHBIE CpeICTBA

98 Xumus nuiy. Poiabs XuMun B o0ecrieueHuu 1
MUIIEBOI 0€30MacHOCTH

99 Kocmernueckue u napdromepHbie 1
cpenctBa. beiTtoBas xumus
XuMHs B CTPOUTENBCTBE. BakHelne

100 CTPOUTEIbHBIC M KOHCTPYKIIMOHHBIC 1
MaTepuabl

101 XUMUS B CETBCKOM XO3SIUCTBE. 1
Opranudeckue U MUHEPAIbHBIE y100pEHUS
CucremaTu3anus 1 0000IIeHNe 3HAHUH 110

102 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







