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(moamucek)

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE CpEeIHEr0 0011ero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoit ®enepaunn», TpeOoBaHHI K pe3yibTaTaM OCBOCHHS (denepanbHOU
oOpa3oBarenbHON  MporpaMmbl  cpeaHero obmiero  odpazoBanusa(POIl  COO),
IpeacTaBlIeHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa3zoBaresibHoM ctangapte COO,
¢ yuérom Konnenuuu npenoiapanus yueOHOro npeamMera « XuMush» B 00pa3oBaTeNIbHBIX
opranuzanusx Poccuiickoii ®enepanuu, peaqu3yroliX OCHOBHbIE 0Opa3oBaTElIbHBIE
IIPOrpaMMBbl, 1 OCHOBHBIX ITOJI0XKEeHUHN «CTpareruu pasButus Bocnutanus B Poccuiickoi
®epneparuu Ha niepuon 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMuUsl Ha ypOBHE YIIyOJEHHOIO M3YyYEHUsS 3aHUMAET BaKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3oBanus ydammxcs 10—-11 kmaccoB. M3ydyenue npeamera,
peanuzyeMoe B yClIoBUsAX IU(DepeHIpoBaHHOT0, MPOYUILHOTO 00Y4YEeHHUsI, TPU3BAHO
obecreunTh 00111€00pa30BaTENbHYI0 U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOIUMYIO JJIs aJaNTallMi UX K OBICTPO MEHSIOUIMMCS YCIOBHSM )KM3HU B
COIIMYME, a TaKXKe JJIsl MPOJOJIKEHHsI O0OYyUYEHHsI B OpraHU3alMsIX MpoPhecCHOHAIBHOIO
o0pa3oBaHMsl, B KOTOPBIX XUMHUSI SIBJISETCS OJTHOM U3 IPUOPUTETHBIX TUCIUIINH.

B nporpamme mo xuMuM Ha3Hauy€HUE MpEAMETa «XHUMHUS» MOTy4aeT MOAPOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUH ¢ OCHOBONoJararommmu nojoxesuamu I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COIepKaHus, pe3yIbTaTOB 00y4YeHUsI U TPEOOBAHUI K
YPOBHIO MOJATOTOBKH BBIMYCKHUKOB. CBHIIETETLCTBOM TOMY SIBIISIIOTCS CIIEIYIOIINE
BBITNOJIHSAEMbIE IPOrpaMMOi 110 XUMUHU (HYHKIUU:

O nH()OPMAITMOHHO-METOAMYECKasl, peanu3alusi KOTOpoi  oOecrneynBaeT
MOJIYYCHUE TIPEJCTABIICHUS O IIEIAX, COJCP)KaHWM, OOIICH CTpaTeruu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHUS O0YUYaAIOIMIUXCS CPEACTBAMHU MPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO TTpoduis;

o OpPraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOPAsl MPEIyCMaTPUBAET OIPEICIICHUE:
IPUHIIUIIOB CTPYKTYPUPOBAHUSA U MOCIEA0BATEIbBHOCTH U3YUYEeHHs Y4eOHOr0 MaTepuaia,
KOJIMYECTBEHHBIX M KAUYE€CTBEHHBIX €ro XapaKTEePUCTHK; MOIXOJ0B K (POPMUPOBAHUIO
COZIepKATEIbHOM OCHOBBI KOHTPOJII M OLIEHKM O0O0pa30BaTENbHBIX JOCTHXKEHHM
oOydJarormuxcsi B paMKax UTOTOBOM arrectaiud B (JOpME €IMHOTO TOCYAapCTBEHHOTO
9K3aMeHa N0 XUMUH.

[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUM:
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a yYCTaHaBJIMBAET HUHBAPUAHTHOE MIPEAMETHOE COAECPKAHUE, 00s3aTeIbHOE IS
U3Y4YeHUsI B paMKax OTICNbHBIX Mpoduiield, MpeaycMaTpuBaeT paclpeiesiecHue |
CTPYKTYypUPOBaHHE €r0 MO KJIaccaM, OCHOBHBIM COJIEP>KaTEIbHBIM JIMHUSAM/pa3fiesiaM

Kypca,
a naT MpUMEpPHOE pacrpeaenieHrne y4eOHOTO BpEMEeHH, PEKOMEHIyeMOro ISt
U3YYEHUS OTIIEIbHBIX TEM;

O npeiaraeT  MNpUMEPHYI0  TOCJIEAOBATEIBHOCTh  U3YUYECHHUSI  y4EOHOTO
Marepuaia C Yy4Y€TOM JIOTMKM TIOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX U
MEXXIPEAMETHBIX CBA3EH;

d Ta€T METOIUYCCKYIO MHTEPIPETALINIO IIeJIeH U 3a1a9 U3YICHUS MpeMeTa Ha
yrayOn€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIIHETro
o0mero oOpa3oBaHUs, COACPKATEITHLHOW XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl CpelHero oOIero oOpa3zoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJIOB
y4e0HO-TIO3HABATENBHBIX JCHCTBUI OOYYaromerocsi MO OCBOGHHUIO COJCpKAHUS
peaMeTa.

[Io BceM Ha3BaHHBIM IMO3UIMSIM B MPOrpaMMe [0 XHUMHUH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh ¢ 00y4YeHHEM XHMMHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus. 3a
npenesaMyd YCTaHOBJICHHOW MPOTPaMMOM MO XUMHUH 00s3aTeIbHON (MHBApUAHTHOM)
COCTaBISIIOIEH coNepkaHusl y4eOHOTO mpeameTa «XHMHs» OCTaéTcs BO3MOXKHOCTD
BBEIOOpAa €ro BapHATHBHOM COCTABIIAIONICH, KOTOpas JOJDKHA OINpPEACNAThCS B
COOTBETCTBHUH C HAMPABICHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUS.

B cootBercTBUM ¢ koHUENTyanbHbIMU NTOJ0kEHUIMU PI'OC COO 0 Ha3zHayeHUH
npeaMeToB 0a30BOro W yriayOJE€HHOTO ypoBHEW B cucteme auddepeHIIMpOBaHHOTO
00yueHHUsI Ha YPOBHE CpPEIHET0 00IIero o0pa3oBaHus XUMHUs Ha YPOBHE YriayOJEHHOTO
U3YYCHHUsS] HaMpaBjeH Ha peau3alfio MPEEeMCTBEHHOCTH C TMOCIEAYIOIIMM 3TaroM
TOJTYYCHHUS XUMHYECKOTO 00pa30BaHuUs B paMKaxX U3YUCHUS CIEIUATbHBIX €CTECTBEHHO-
HAyYHBIX M XHUMHYECKUX JHUCIMIUIMH B By3aX U OpraHU3aIMsaX CpPeIHEro
npodeccuoHaIbHOTO oOpa3oBaHus. B 3Toil CBS3M u3ydeHHE TpeaMeTa «XUMHS»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa PACHIUPEHHE W YTIYOJICHHE TEOPETHUYECKOU U
MPAKTUYECKON TIOJITOTOBKM OOYYArOMIMXCS, BBIOPABIIMX OMPEACIEHHBIA MPOQUIIb
0oOy4eHHS, B TOM YHCJE C TICPCIIEKTUBON TMOCICAYIOIIETO TOJYyYCHHUS] XUMHUYECKOTO
oOpa3oBanusi B opraHuzarusx npodeccruoHaabHOro oOpaszoBanms. Hapsimy ¢ sTum, B
ceere TpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yJibTaTaM OCBOEHHUs (heliepaabHOM
00pa3oBaTeNbHON MPOTPAMMBI CpPEIHETO OO0IIero 0Opa3oBaHUS HM3yUYCHHE IIPEIMETa
«XUMUSD» OPUCHTUPOBAHO TaK)KE€ HA pEIICHUE 3aad BOCIHTAHHWS W COIMAJIBLHOTO
pa3BuTHs 0oOydJarouuxcs, Ha (popMUpoOBaHHE y HUX OOIIEMHTEIUICKTYabHBIX YMEHUH,
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YMEHUHN palMoHAIU3aIMi y4eOHOTO Tpyla U OO0OOMIEHHBIX CIOCOOOB JIEATENbHOCTH,
UMEIOIINX MEXIUCIMILUIMHAPHBIN, HAAPEAMETHBINA XapaKTep.

CocraBnsromuMu  mipenMera «XUMHS» Ha YPOBHE YIIyOJNEHHOTO H3YUYECHHS
SBIIAIOTCS YIITYOJIEHHBIE Kypchl — «Oprannueckas XuMus» u «O011as 1 HeopraHuyeckast
xumus». [lpu ompeneireHMH TOIXOJO0B K OTOOpY W CTPYKTYPHOW OpraHM3aluu
CoJIepaHUsl ATUX KypCOB B MPOTpaMMe€ MO XMMHUU 32 OCHOBY MPUHSTHI MOJIOKEHUS
®I'OC COO o paznuuusx 6a30BOTO U YriIyOJIEHHOrO YPOBHEN U3yUEHHUSI PEIMETA.

OcHoBy cojziepxanust KypcoB «Oprannueckast Xumusi» U «O0111ast 1 HeopraHudeckas
XUMUS» COCTaBIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCSALIMXCA K
0a30BOMY YpOBHIO M3Y4YEHUS MpeaMeTa. Ta CUCTEMa 3HAHUU MOJydaeT onpeaeicéHHoe
TEOPETUYECKOE I0NOJIHEHHE, TO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00béM (akTonormueckoro wmartepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3y4eHUS
npeaMeTa obdecredeHa BO3MOXKHOCTh 3HAUMTENIBHOIO YBEIUYEHHS 00bEMa 3HAHUM O
XUMHYECKUX 3JIEMEHTaX W CBOMCTBAX WX COCIMHEHHWH Ha OCHOBE pACIIMpEHUs WU
yrayOneHuss TMpeACTaBICHU O CTPOCHHM BEIIECTBA, XUMUYECKOM CBSA3U u
3aKOHOMEPHOCTSAX IPOTEKAHWsS PEaKLUMi, pacCMaTpUBAaEMBbIX C TOYKH 3pPEHHUS
XUMUYECKON KUHETMKH M TEPMOJMHAMHKHU. M3yueHune NepHogu4YecKOoro 3akoHa U
[Teproanueckoil CUCTEMBI XUMHUYECKHX OJJIEMEHTOB Oa3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX MPEACTABICHUSIX O CTPOCHHHM aToma. XHUMHUYEcKas CBS3b
OOBSCHSIETCSI C TOYKU 3pPEHHUSl HSHEPreTHUEeCKUX H3MEHEHUH mnpu e€ oOpa3oBaHUU U
pa3pyllIeHHH, a TaKKe C TOYKU 3pEHUsI MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue TUMNOB
peakiuii jgomnoiHseTcs (HOPMUPOBAHUEM TMPEJCTABICHUN 00 3IEKTPOXUMUYECKUX
IpoLeccax M 3JIEKTPOJIM3E pacIiulaBOB M PacTBOPOB BEIIECTB. B Kypce opraHuueckoin
XUMUU NPU PACCMOTPEHUHN PEAKIIMOHHON CIIOCOOHOCTU COEIMHEHUN ylensieTcs 0coboe
BHUMAaHHE BOIMpocaM 00 3JIEKTPOHHBIX 3(P¢deKTax, O B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HaueHrWe MMEET TO, UYTO Ha COJEP)KaHHE KYypCOB XUMHUU YriIyOIEHHOTO
YPOBHSI M3Y4YE€HUs NJIsl KJIAcCOB ONpeNeNEHHOro npoduis (rjaBHbIM 00pa3oM Ha X
CTPYKTYPY U XapakTep JOMOJHEHUM K 001Iel CUCTeME MPEMETHBIX 3HAHU ) OKa3bIBAIOT
BJIUSIHUE CMEKHbIE TpeaMeThl. Tak, HalpuMep, B COAECpXKaHUU MpeaMeTa sl KIaccoB
XUMUKO-(HU3nIecKkoro npoduiis 0obioe 3HaYeHUE OYIyT UMETh JIEMEHTHI Y4eOHOTO
MaTtepuana mno oomei xumuu. [Ipu n3ydennn npeamera B JaHHOM CIIy4ae akleHT OyeT
cesiaH Ha OOIIHOCTh METOJOB MO3HaHUs, OOUIHOCTh 3aKOHOB M TEOPHUM B XUMUHU U B
bu3MKe: aTOMHO-MOJIEKYJISIpHAsE TeopHsi (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI
COXpPAaHEHHUs MacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS
0 CTPOEHUH BELIECTB U JIPYTOE.

B To ke Bpems B coiep:KaHUU NpeIMeTa JJid KJIACCOB XUMHMKO-OMOJIOTUYECKOTO
npo¢uis OonblIni yaenbHbIN Bec OyAeT UMETh Opranuyeckas xumus. B stom cimyuae
MPEIOCTABISAETCA BOBMOXKHOCTB JIJIs1 00j1ee 0OCTOATENbHOTO PACCMOTPEHUSI XUMHUECKOU
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OpraHM3alM KJIETKH KaK OMOJOIMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K
OpUMEpPY, TAaKHE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KAaK JIMIWJbL, OEJIKH, YIJIEBOJBI,
HYKJIEMHOBBIE KHCIOTBI M JApyrue. IIpy sTOoM 3HaHMS O cOCTaBe M CBOWCTBAX
IIPEACTABUTENIEM OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY’KAT OCHOBOW  JUIS
U3Y4YEHHUS CYIIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, TUIIEBAPEHUSI.

B muaHe ¢QopmupoBaHMS OCHOB HAy4YHOIO MHMPOBO33PEHMS, OCBOEHUS
oOIIeHAYYHBIX METOJOB TMO3HAHUS W OMNbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HaHUW H3y4YeHHE IpenMera «XHUMHS» Ha YIrIyOJEHHOM YypOBHE OCHOBAaHO  Ha
MEXMPEAMETHBIX CBS3AX C YUeOHBIMH MPEAMETaMH, BXOASIIMMU B COCTaB MPEAMETHBIX
obOnacrelr «EcTecTBeHHO-HayuyHbBlE NpeaMEThD», «MaremaTuka W UHPOPMaTUKa» U
«Pycckuil 3bIK U JINTEpATYPay.

[Tpu uzydyenun yueOHOro npeaMera « XuMus» Ha yriiyOJaEHHOM YpOBHE TakKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEJIHEro 00I1ero oopazoBanus (Ha 6a30BOM ypOBHE), 3aa4eii
MEPBOCTENICHHON 3HAYUMOCTU SIBJIAETCS (OPMUPOBAHHME OCHOB HAyKW XUMHU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUUECKOW JACSATENbHOCTH 4YelIOBEeKa U
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. Penenue 3Toi 3ajaun Ha yriiyOJIEHHOM
YPOBHE U3YUYEHHUSI MPEIMETA NPEANOIAracT pealn3alnio TaKuX LeNei, Kak:

o dbopMUpOBaHUE MPEJICTABICHUN: O MaTepUAIIbBHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBJICHUW MPUPOIbI, O MECTE XHUMHUH B CHUCTEME
€CTECTBEHHBIX HAayK W €€ Beaylled pojau B OOECIEUCHUH YCTOWYMBOTO Pa3BUTHUS
YEeJOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJOTUUYECKOM, DHEPreTMUEeCKON W IHIIEBON
0€30MacHOCTU, B PA3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pUANIOB, HOBBIX
NCTOYHUKOB DHEPTHHM, B OOCCICUEHWHM PAIMOHAIBHOTO IIPUPOJIONOIL30BAHUS, B
dbopMUPOBAHUM MHPOBO33PEHUSI M OOIIEH KyIbTyphl YEJIOBEKA, & TAKKE IKOJIOTHUECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U MIPUPOJIHOM CpelIe;

a OCBOEHHWE CUCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XUMHUYECKON COCTABIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX TOHATHI, 3aKOHOB M TEOpU
XMMHWH, COBPEMEHHBIX MPEICTABICHUN O CTPOCHUHM BEIIECTBA HA Pa3HBIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAAMOJEKYJSAPHOM, O TEPMOJAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XMUMHUYECKUX PEAKIMUH, O XMMHUYECKOM
paBHOBECHHU, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OOMUX HAYYHBIX MPHUHITUIAX
XMMHUYECKOTO MPOU3BOJICTBA;

O dbopmupoBaHue y o0yJarommuxcs OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUHN JJ1s1 OOBSICHEHUS KITFOUEBBIX UJIEH U
npoOJjieM COBPEMEHHOW XHUMHH, [Jisi OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBJICHUH,
UMEIOITUX €CTECTBEHHO-HAYYHYIO TPUPOJTY; TPAMOTHOIO PEeIIeHUs TPo0JIeM, CBI3aHHBIX
C XUMMEHW, MPOTHO3UPOBAHMS, AHAJIN3a W OLEHKU C IO3ULUUANA 3KOJOTHYECKOU
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0€301aCHOCTH MOCJIEACTBUI OBITOBOM M NMPOM3BOJCTBEHHOH N€ATEIBHOCTH YEJIOBEKA,
CBSI3aHHOM C XMMHYECKHUM IPOU3BOACTBOM, UCIIOJIB30BAHUEM U MEPEPaOOTKOM BEIIECTB;

a yrayOJeHre IpeICcTaBIeHUd 0 HayYHbIX METOJIaX MO3HAHUS, HEOOXOIMMBIX
JUIST TIPUOOpPETEeHHS yMEHUN OpPUEHTHUPOBAThCS B MHUPE BEIIECTB U OOBSICHCHUS
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKOMN ACSITEIBHOCTH U
MTOBCEHEBHOM KU3HU.

B murane peanuzarny mepBoOYEpPETHBIX BOCITUTATEIBHBIX U Pa3BUBAIOIINX (PYHKITAH
LEJIOCTHOM CHUCTEMBI CPEIHETO 00111eT0 00pa30BaHus MPU U3YUCHUH MPEaMeTa « XUMHUS)
Ha yrIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TAKKE LICJIH U 3a/1a41, KaK:

a BOCIIUTaHUE YOEKAEHHOCTH B IO3HABAEMOCTH SIBIEHUN IPUPOABI, YBAKEHUS
K IIpOLECCy TBOPUYECTBA B O0JACTU TEOPETHUECKUX M IMPUKIAJHBIX HCCIECIOBAHUM B
XUMUH, (HOPMHUPOBAHUE MHUPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

o pa3BUTHE MOTHBAIlUM K OOYYEHUIO W TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W CaMOBOCIHMTAaHHIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX
LICHHOCTEH;

d pa3BUTHE TTO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIocoOHOCTEeN OoOydaronuxcsi, GOpMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO W HEMPEpPhIBHOMY OOpa30BaHMIO KaK YCIOBUIO  YCIEHIHOU
npodeCCUOHANIBHOW U OOIIECTBEHHON AESATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pa3e KU3HU;

O dbopMupOBaHUE YMEHHUM W HABBIKOB Pa3yMHOr0 MPUPOIONOJIb30BAHUS,
pPa3BUTHE DKOJOTHUECKON KYJIbTYphl, TPHOOPETEHHE ONbITa OOIIECTBEHHO-TIOIC3HOM
YKOJOTHYECKOU AEATCIIHHOCTH.

OO61iee 4KClIO YacoB, PEKOMEHIOBAHHBIX ISl M3YUYEHUS XUMHUU Ha YTIyOJIEeHHOM
ypoBHe, — 204 yacoB: B 10 knacce — 102 vaca (3 yaca B Hexento), B 11 kimacce — 102 yaca

(3 yaca B HeZEIHO).

COJAEP)KAHUE OBYYEHUS!

10 KJIACC TeopeTrnyeckne 0OCHOBBI OPraHMYeCKOi XUMHUH

[IpeameT W 3HaUYeHHE OPraHUYECKOW XMMHH, NPEICTaBIEHHE O MHOro00pa3uu
OPraHUYECKUX COCAUHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSTHUSI.
BanenTHpie BO3MOXXHOCTM artoma yriaepona. XUMHUYECKas CBs3b B OPraHUYECKUX

! Kypcusom B TaHHOM TEKCTE BbIEIEHBI 3JIEMEHThI COAEPKAHMS YUeOHOTO MaTepuasa, KOTOphle U3ydaloTcs B
03HAKOMHTEIFHOM TUTaHE W HE BKITIOYAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTratoB ocBoeHmss OOIT COO.
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COeNMHEHMIX. Tulbl TUOPUAM3AIMU ATOMHBIX oOpOuTaneil yriepoaa. MexaHU3MBbI
o0pa3oBaHMsl KOBAJCHTHOW CBsI3M (OOMEHHBIA W JIOHOPHO-AKIENTOPHBINA). THIIBI
NEepeKphIBaHUSI aTOMHBIX OpOuTanei, 6- u m-cBa3u. OauHapHas, JBOMHAsS U TPOUHAS
cBa3b. CriocoObl pa3pbiBa CBSI3€ B MOJIEKYJIAaX OpraHuYeckux BemectB. [lonsTne o
CBOOOHOM pajuKaje, Hykiaeoduie 1 aIeKTpodue.

Teopust cTpoeHus opranndeckux coequHeHnii A.M. byTinepoBa U cCOBpeMEHHBIE
NPENCTABICHUS O CTPYKTYypE MOJIEKYJ. 3HAY€HUE TEOPUM CTPOECHHUS OPraHHMYECKHX
coeMHEHU. MoleKkysipHble U CTPYKTypHbIE (GopMyibl. CTpyKTypHBIE (HOPMYJIBI
pa3IMYHBIX BUJIOB: pa3BEPHYyTas1, COKpaul€HHas, ckenetHas. 3omepus. Buasl usomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3((HEKTHI B MOJIEKYJIAX OPraHUYECKUX
COEIMHEHHMI (MHIYKTUBHBIA U ME30MEPHBINA 3D PEKTHI).

[IpencraBnenne o KiaccUpUKaUMKM OpraHUYeckux BewnlecTB. [loHsTHE 0
¢yHkmoHanpHOW Tpymnme. ['omonorusi. ['omonoruueckue psapl. CucremMatuyeckas
HOMeHKknaTtypa opranndeckux coeauHeHuid (IUPAC) u TpuBuaibHbIE Ha3BaHUS
OTJIEJBHBIX MIPEACTABUTENCH.

Ocobennoctu 51 KJIaccupuKanus OpPraHUYECKUX peaKu.
OKHCIINTETPHOBOCCTAHOBUTEIIBHBIE PEAKIIUU B OPraHUYECKON XUMHH.

JKcNepuMeHTAJIbHbIE METOAbI H3YUEeHHUS BelleCTB  UX NMpeBpalleHuii

O3zHakomIIeHHE C 00pa3IiaMu OPraHNYeCKUX BEIIECTB U MaTepuaiaMu Ha KX OCHOBE,
OTBITHl 1O MPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPU HArpeBaHUM (TUIaBJICHUE,
o0yTrIIMBaHUe U TOPEHHE), KOHCTPYUPOBAHUE MO/JIEIIEH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoast

Anxanpl. ['omonoruyeckuii psii ankaHoB, oOmias ¢dopmysia, HOMEHKIATypa U
M30MepHus. DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYN alKaHOB, SP°-
ruOpuau3aIiysl aTOMHBIX opOutanei yriepoja, 6-cBsizb. Kougopmepwvl. Duzmueckue
CBOKCTBA AJIKaHOB.

XVMHUUYECKHE CBOMCTBA aJKAaHOB: pEaKUUU 3aMEIICHHs, H30MEpH3allny,
JNETHAPUPOBAHMS, NUKIM3AIlMU, MMHPOJIM3a, KPEKWHTa, TopeHus. [lpedcmasnenue o
Mexanuzme peakyuil paouxkaibHo20 3aMeueHus.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AIKAHOB.

Huxnoankanel. O6mias ¢opMyna, HoMmMeHKiIatypa U uzomepusi. OcoOeHHOCTU
CTPOCHUS W XMMHYECKUX CBOWCTB MajbIX (IIMKJIOMPOMAH, NUKIOOYTaH) M OOBIYHBIX
(IIMKJIOTICHTaH, IUKIIOTeKCaH) MHKI0aakaHoB. CIocoObl TOMYyYEeHHS W TNPUMCHCHHC
ITUKJIOATIKAHOB.

Ankenpl. ['oMonormdeckuil psijg  ankeHoB, oOmas Qopmyna, HOMEHKIATYypa.
DIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN AlKEHOB, SP’-rHOpHMaM3aLus
aTOMHBIX OpOHWTaNel yriepoaa, 6- u m-cBsi3u. CTpyKTypHas U TeoMeTpudeckas (Imc-
TpaHc-) u3omepusi. Ou3nueckre CBOMCTBA ATKEHOB. XMMHUYECKHUE CBOWCTBA: pEaKIMU
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IIPUCOEINHEHNS, 3aMEIECHUS B O-TI0JIOKEHHUE IPU ABOMHOW CBSA3M, MOJMMEPU3ALUU U
okucneHus. Ilpeocmasnenue o mexanusme peakyuu 31eKmpoQuibHO20 NPUCOeOUHEHUs.
[TpaBmiio MapkoBHuKoBa. KauecTBeHHbIE peakuMM Ha JBOMHYIO CBs3b. CrocoObl
NOJIYYEHUS] U IPUMEHEHHUE AJIKEHOB.

Anxaauensl. Krnaccudukanusi ankagueHoB (COMpsOKEHHBIC, HW30JIHMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XUMHUYECKHUX CBOMCTB
CONpsUKEHHBIX AueHoB, 1,2- u 1, 4-npucoenunenue. Ilonumepusanns conpsKEHHBIX
nueHoB. CriocoOBbl MOJIy4eHNs U IPUMEHEHUE alIKaIUEHOB.

Anxunpl. ['OMONOTHYECKUN Pl aTKWHOB, oOmas ¢GopMyia, HOMEHKJIATypa U
U30Mepus. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKHHOB,  SP-
rudpuau3anys aTOMHbIX opOuTanei yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XVWMHMUYECKHE CBOWCTBA: PEAKIMHU IPUCOCAVHEHMS, OUMEpPU3ALMM U TpUMEpHU3alH,
okucieHuss. KucnoTHele CBONCTBA AJIKWHOB, MMEIOIIMX KOHLEBYI) TPONHYIO CBS3b.
KauecTBeHHbIE peakuMyM Ha TPOMHYIO CBs3b. CHOCOOBI MONY4YEHUS M NPUMEHEHHE
QJIKUHOB.

ApomaTthueckue yriieBoJopoisl (apeHsl). ['oMonOrudyeckuii psajx apeHoB, oOuias
(dopMysia, HOMEHKJIaTypa U U30MEpUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30u1a. [Ipasuno apomamuunocmu, npumepvl apoMamuiecKux coeOuHeHuu.
dusnueckre CBOMCTBA apeHOB. XUMHUYECKHE CBOMCTBa OEH30Jla U €ro TOMOJIOTOB:
peakluy 3aMelleHuss B OCH30JbHOM KOJIbLIE M YTJIEBOAOPOJHOM pajuKalle, peaklHH
NPUCOEIUHEHHUS, OKHCIEHHE TOMOJIOroB OeH3ona. [lpeocmasnenue o MmexaHusme
peaxyuil 2n1ekmpoduibro2o 3amewjernus. IIpencraBiaenre 00 OpUEHTUPYIOLIEM NEHCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbLIE Ha MpUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIbl, aTOMOB TaJOT€HOB.
Oco0OEHHOCTH XMMHUYECKUX CBOMCTB ctupoia. [lomumepusauus cruposia. CrnocoObl
NOJIYYEHUS M IPUMEHEHHE apOMaTUYECKUX YIJIEBOJOPOIOB.

[Mpuponusiii ra3. I[lomyrtHbie HedTsHble Tazbpl. Hedth um €€ mpoucxoxiaeHue.
Kamennslii yroap ¥ mpoaykTbl ero mnepepadbotku. CrocoObl mepepadoTku HedTu:
NEPEeroHKa, KPEKUHT (TePMUYECKHM, KaTaTUTUUECKUi), puOPMUHT, TUPOIIH3.
[TpoykThl nepepabOTKH HEPTH, X TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3p MEXKIY Pa3IMYHBIMU KJIACCAMU YIIIEBOAOPOJIOB.

DJIEKTPOHHOE  CTPOCHUE  TaJOTEHIIPOM3BOJHBIX  YIIIEBOAOPOJOB. Peakuuu
3aMEUICHUS TAIOT€HA Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHO2PYNNY, AMUHOSPYNNY.
JlericTBMEe Ha TaIOFCHIPOM3BOJIHBIE BOJHOTO MW CIMPTOBOrO pacTBOpa MIETOYM.
B3aumopeiictBue gurajdoreHaJkaHOB C MarHbueM W IUHKOM. [lonsamue 0
MemaloopeaHudecKkux COCOUHEHUSX. Hcnonb3oBaHue raJIOT€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M MPU CUHTE3€ OPraHUYECKUX BEIIECTB.
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JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUSs BellleCTB M UX NMpeBpalleHui

N3yuenne Gpu3ndecKux CBOWCTB yTIEBOAOPOAOB (PAaCTBOPUMOCTH), KAa4eCTBECHHBIX
peakiuii yrieBoJopoA0B Pa3IMYHBIX KJIaccoB (0OecIBeUMBaHUE OPOMHOM WU MOTHOM
BOJBI, pPacTBOpa IEpMaHTaHAaTa KajWs, B3aWUMOJICHCTBHE alleTUJICHA C aMMHAYHBIM
pactBopoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE yriepojaa U BOJAOpoJa B
OpTraHUYECKUX BEIIECTBAX, MOJYYCHHE dTUIICHA U U3YUEHUE €TO CBOMCTB, 03HAKOMJICHHE
¢ xoiekuusmu «Hedpts» u «Yronb», ¢ 00pasamu miacTMacce, KaydykoB U PE3UHBI,
MOJICJTUPOBAHUE MOJIEKYJ YTJIEBOJOPOI0B U raJOreHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucaopoacoaepxaiiue opranuyeckue coeJuHeHNs

[IpenenbHble O1HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJ (Ha IpUMEpPE METAHOJa U
3TaHona). ['omonoruueckuid psn, odmas ¢opmyna, H30MepHs, HOMEHKIATypa U
kinaccuukanusa. DPu3nUecKue CBOMCTBA MPEICIbHBIX OJHOATOMHBIX  CIIUPTOB.
Bonoponnsie CBA3M MEXIy MOJEKYJIAMH CIHUPTOB. XMMHYECKHE CBOWCTBA: PEAKLIMH
3aMEILEHUs], JACTUAPATALMM, OKHUCJIEHHUS, B3aUMOJECUCTBUE C OPraHMYECKUMHU U
HEOPraHWYeCKUMH KuciaoTamu. KadecTBeHHas peakuusi Ha OJHOATOMHBIE CITHPTHI.
JleiicTBie 3TaHONAa M METaHOJA Ha OpraHu3M denoBeka. CrocoObl MOJyuyeHUs Hu
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIAaTypa W u3oMepus. OcoOeHHOCTH (GU3HMYECKHX U
XUMHYECKUX CBOUCTB.

MHOroaToMHbI€ CHUPTHI — STUIEHTIIMKOIb U IIUUEPHH. DU3NYECKHe U XUMUYECKUE
CBOMCTBA:  pEakUMWd  3aMEIIEHHUs, B3aUMOJECHCTBUE C  OPraHUYECKHUMH U
HEOPTraHWYECKUMH KHCIIOTaMHU, Ka4eCTBEHHAs pPEaklMs HAa MHOIOATOMHBIE CIIMPTHI.
IIpeocmasnenue o mexanusme peaxkyuil HykieoguibHo2o 3ameujenus. JleiicTBue Ha
opranusMm uesoBeka. CriocoObl NOJy4YeHHs] U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIMSIHUE THIPOKCOIPYIIBI M O€H30JIbHOTO
anpa. dusnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (heHona.
KauectBennnle peaknuu Ha (eHod. ToxcuyHocTh (eHona. CrnocoObl MONy4YeHUS U
npumeHeHue ¢penona. GeHondopmanbaeruHas cMoia.

KapOoHunbHble COEIUHEHUsT — aJbACTU]bl U KETOHBL. JJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMonoruueckue psAapl anbJIeruioB U KETOHOB, 0OIIas
dbopmyna, nzoMepusi 1 HOMeHkiarypa. du3znyeckre CBOMCTBA adbAETUIOB U KETOHOB.
XVWMHUYECKHE CBOWMCTBA aNBJEIMJOB W  KETOHOB: PpEAaKIUU IPUCOECAUHEHMS.
llpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKHUCIEHUE
aIbJICTUJIOB, KauyeCTBEHHbIC peakuuu Ha anpaerujpl. CrnocoObl MOJMydeHHS U
PUMEHEHUE aNbJIETUAO0B U KETOHOB.

OAHOOCHOBHBIE TpeaeibHbIE KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KHUCJIOT. M3omepuss U HomeHKiarypa. Du3nMYecKHe CBOMCTBA
OJIHOOCHOBHBIX TpEIEIbHBIX KapOOHOBBIX KHUCJIOT. BomopomaHbie cBsI3u Mexay
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MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBAa: KHUCJIOTHBIE CBOICTBA,
peakiusi ATepuUKAMM, PEaKIUd C Y4acTHEeM YIJIEBOJAOPOJHOTO  pajHKaia.
Oco0OeHHOCTH CBOMCTB MYpaBbMHOW KUCIOTHI. [IOHSATHE O MPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT — CJOXHBIX 3(upax, aneuopuoax, eanoceHaH2uopuoax, amuoax, HUmMpuiax.
MHoroo6pasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HENPEAENIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JTUKApOOHOBBIX KHUCIOT, THIAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIUX KapOOHOBBIX KUCJIOT: CTEApUHOBAS, MaTbMUTHHOBAS,
OJIEUHOBAsI, JUHONE8As, NUHONEeH08as KACAOThl. CrocOObl MOMY4YeHUs] U NMPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuele >¢upsl. ['omonoruueckuid psg, obmas ¢opMmyna, HU30MEPUS U
HOMEHKNaTypa. U3NYeCcKre 1 XUMUYECKUE CBOWCTBA: TUAPOJIN3 B KUCIOW U IIEIIOYHON
cpere.

Kupsl. Ctpoenue, (u3nueckue M XUMUYECKUE CBOMCTBA XUPOB: TMIPOJIU3 B
KHCJION U 1mesno4yHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPXKAIIMX OCTATKH
HEIPENENbHBIX )KUPHBIX KACIIOT. JKHUpBI B IpHUpoIE.

MBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCJIOT, UX MofoIee AeicTBue. [lonamue o
cunmemuueckux morowux cpeocmeax (CMC).

O6mas xapaktepuctuka yrieBojaoB. Knaccudukauus yrieBogoB (MOHO-, 1U- U
nosucaxapuabl). MoHocaxapuapl:  IJI0K03a, (pyKTO3a, eanakmosda, pubosa,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoxieHue B mnpupoge. DoTocuHTEs.
Onmuuyeckas uszomepus. Koavuamo-yennas maymomepus HA npumepe MOJeKYbl
2NoKo3bl, npoexkyuu Xeyopca, o- u [-anomepul 2110K03bl. XUMHUECKHE CBOMCTBA
TJIFOKO3bl: PEaklUUd € yYacTHUEM CHHUPTOBBIX W aJbAETHIHOM TpyMM, CIHPTOBOE H
MOJIOUHOKHUCJI0€ OposkeHue. [IpuMeHeHme riroKo3bl, €€ 3HaUeHUEe B KU3HEACSITEIbHOCTH
opranusma. Jlucaxapuabpl: caxapos3a, MajabTO3a U Jaxkmo3a. BoccTaHaBiauBawlue U
HEBOCCTaHABIIMBAKOIIME aucaxapuabl. ['uaponus qucaxapuaos. Haxoxaenue B npupoae
u npumenenue. [lonucaxapuabl: Kpaxman, TJIMKOTeH U 1eiuono3a. CTpoeHue
MaKpOMOJIEKYJI Kpaxmasa, INIMKOTeHa U LUEJUTI0I03bl. DU3ndeckre CBOMCTBA KpaxMaia v
LEJUII0JIO3bl. XMMUYECKHE CBOMCTBA Kpaxmalya: TMJpOJiM3, KaueCTBEHHAsl peakuus C
MO0JIOM. XMMUYECKUE CBOWCTBA LEJUTIONI03bI: THIPOIIN3, MOTyYeHHE 3(UPOB LEIUTIOIO3BI.
[ToHsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCIepUMEHTAJIbHbIE METOAbI U3yYeHUS BelleCTB U X MpPeBpaALleHNH

PacTBOpUMOCTB pa3anyHbIX CIUPTOB B BOJE, B3AMMOJCHUCTBUAE ITAHOJIA C HATPUEM,
OKHMCIICHUE JSTUJIOBOTO CIUPTA B AIBJACTHJ HA PACKAIEHHOM MEIHOW IPOBOJIOKE,
OKUCJICHHE JTUJIOBOTO CHOUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KA4YECTBEHHBIC PEAKIMM Ha albAeTUlbl (C THUIPOKCHUIOM
muammuncepeopa(l) u runpoxcuaom meau(ll)), peaknus rauiepuHa ¢ THAPOKCHIOM
menu(Il), xumudeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJIEHCTBHUE
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pacTBopa TitoKo3bl ¢ ruapokcunoM meau(ll), B3aummoaencTBue Kpaxmaia C HOJIOM,
pellieHne SKCIIEPUMEHTANBHBIX 33/a4 1Mo TeMaM «CrnupTel U (eHonby, «KapboHoBbie
KUCIIOTHL. ClI0KHBIE 3(UPBD.

A30Tcozlep>lcamne OpPraHnveCKMe COCINHCHUS

AMHHBI — OpraHMYecKHe IPOM3BOJIHBIC aMMHaka. Kiaccudpukanus amMUHOB:
anmnQaTHIECKUe U apOMATHUYCCKHE; TIEPBUYHBIC, BTOPHYHBIE U TpeTuuHble. CTpoeHUe
MOJIEKyJd, oOmias dopMyina, H30MEpHs, HOMEHKJIarypa W (U3HMYECKHE CBOMCTBA.
XUMHYECKOE CBOMCTBA allM(PaTHIECKUX aMUHOB: OCHOBHBIC CBOWCTBA, aJKWJINPOBAHUE,
B3aUMOJICHCTBUE MMEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJIM aTKHIIaMMOHMSL.

AHUIIMH — TpeACTaBUTENb aMHHOB apomaThdeckoro psna. CTpoeHue aHWIIMHA.
B3aumHoe BiausHHE rpynn aToMOB B MOJeKyJie aHuwInHA. OCOOEHHOCTH XMMHUYECKHX
cBoiicTB aHunuHa. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOJNy4eHUS U
npuMeHeHue anudaTuiyeckux aMuHoB. [lonyueHue aHuiIrHa U3 HUTPOOEH301a.

AmvuHokuciotel. Homenknatypa u mzoMepus. OTHENbHBIE NPEACTABUTENH O
AMUHOKHCIIOT: TJINLUH, aJlaHUH, (heHUnIaianun, ceput, 2nymamuHosas KUcioma, JusuH,
yucmeun. Onmuyeckasn uzomepus amunoxuciom: D- u L-amunoxkuciomoei. PU3n4ecKue
CBOMCTBa aMHUHOKHUCIOT. XHWMHUYECKHE CBOWCTBA AMHHOKHCIOT KakK aM(OTEepHBIX
OpraHMYECKUX COEIMHEHUH, peakIus IMOJMKOHICHCAlluU, O0Opa30BaHHE MENTUIHON
CBA3U. bronornueckoe 3HaueHNEe AMUHOKUCIOT. CHHTE3 ¥ TMAPOIIN3 MENTUIOB.

benku kak npupoaHsle nonumepsl. [lepsuyuHas, BTopudHas U TpETUYHAs CTPYKTypa
OenKoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJU3, JECHATYpAallMs, KaueCTBEHHbIC
peakiuu Ha OeJKH.

Ilonamue 06  azomcooepocawyux  2emepoyuUKIUIecKUx COeOUHEHUSIX.
Tupumuounosvie u nypunosvie ochosanus. Hykneunogvle kuciomsi: cocmas, cmpoenue

u buonocuyeckas POJlb.

JKCIepPUMEHTAIbHbIE METOAbI M3yYeHHS BellleCTB U UX NMpPeBpPallleHuil

PactBopenue OenkoB B Boje€, JeHATypalus OEJIKOB MPH HArpeBaHUU, I[BETHHIE
peakiuy Ha OelKH, pelIeHNEe SKCIEPUMEHTANIBHBIX 3a/1ad 110 TeMaM «A30TCoIepIKallie
OpPraHUYECKHEe COCIMHEHUS» U «Pacno3HaBaHUE OPTraHUYECKUX COCAUHEHUI.

BbicokoMoJIeKyJISIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPHU3aIluH, CPEIHSIS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUN — IMOJIUMEepHU3aIus u
noJiMKoHneHcanus. [Ipedcmasnenue o cmepeopecyiApHOCMU U  HAOMOJIEKYIAPHOL
CMPYKmype NoauUMepos, 3ABUCUMOCIb CEOUCME NOAUMEPOS OM UX MOJEKYISAPHO20 U
HAOMOJEKYAAPHO20 CIMPOEHUS.
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[Tomumepubie  Matepuanbl.  Ilmactmaccsl  (MONMATUIICH,  MOJUIIPOIIUJIEH,
MOJIMBUHUIXJIOPHU/I, MOJIUCTUPOII, MOJIUMETUIIMETaKpHUJIaT, MOJTUKapOOHATHI,
noJidTUIeHTepeTanar). Y Thin3aius 1 nepepadoTka miacTuka.

DnacToMephbl: HAaTypalbHBIM KaydyK, CHUHTCTHYECKHE Kaydyku (OyTaJIMeHOBBIH,
XJIOPOTPEHOBBIM, H30ITPEHOBBIN) U cunuxonsl. Pe3una.

BonokHna: HaTypanbHble (XJIOMOK, IIEpCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Tonumepwvl cneyuanvHo2o HazHayenus (meghioH, Kenap, I1eKmponpo8ooauue

noaumepsl, buopaznazaemvie NOIUMEPDL).

JKCIepUMeHTAIbHbIE METOAbI M3YYEeHHUSs] BellleCTB M X MpeBpPallleHUuH

O3HakoMJIEHHE ¢ 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, PEILIEHNE SKCIEPUMEHTAIIbHBIX 337a4 1o TeMe «Pacno3HaBaHue MmjiacTMace u
BOJIOKOH.

PacuéTHble 3aga4n

Haxoxnaenrne MoneKyasipHOi (hOpMYIIbI OPTaHHYECKOTO COSTMHEHUS M0 MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXO0XKJIEHUE MOJIEKYJISIPHON (QOpMYJIbI
OpPraHUYECKOTO COeIUHEHHs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMS, MO KOJIUYECTBY
BemecTBa (Macce, 00BEMY) TMPOAYKTOB pEAKIIMM W/WUIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (HOPMYIJIbI OPTaHWYECKOTO BEIIeCTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJIYUYEHHUs, ONpeAeSIeHUE JOIM BbIX0Aa MPOAYyKTa
pEeaKny OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeaMeTHble CBSA3H

Peanu3zanust MeXIpeaMETHBIX CBSI3€M MPU W3YyUYEHUM OpraHndeckod xumuu B 10
KJIaCCE OCYIIECTBIISIETCS 4Y€pe3 MCIOJb30BaHUE KaK OOUIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK ¥ MOHSATUMN, IPUHATHIX B OTJAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
UKJIA.

OO0mre ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4YHBIM (DAKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaus, HaOMOJEeHUEe, HW3MEpEeHHE,
DKCIEPUMEHT, MOJEINb, MOJIECIUPOBAHUE.

@dusukKa: MaTepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, DJHEPTETUUECKUI
YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (U3HUECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorusi:  kinerka, opraHu3M, JKocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN W TEeTepOoTpPO(HBIH TUN TUTaHUS, OpOKECHHE,
dboTOCUHTE3, IbIXaHUE, OCJKH, YTIIEBOIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, JEPMEHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbI€, TOTUIUBO.
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TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IIMTAHWA, MOKOIIHUC
cpeacTBa, MaTcpurajibl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJJACC Teoperndyeckue 0CHOBbI XUMHMHU

Atom. CoctaB  aTOMHBIX  siiep. XUMHYECKUWA  3JieMeHT.  M30Tombl.
Kopnyckynapnoeonnosoii doyanuzm, o0eoticmeeHnas npupooa snekmpona. CTpoeHue
ANIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIE YHCJIA. JHEPreTUYECKUE YPOBHU U
HOTypOBHU. ATOMHBIC opOuTanu. Kiaccudukanms XuMUIeCKUX 3IeMeHToB (S-, p-, d-, f-
AJIEMEHTHI).

Pacnpenenenue 31eKTPOHOB MO aTOMHBIM OPOMUTANISAM, MPUHYUN MUHUMYMA SHEPIUl,
npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(MUTYpallid aTOMOB JJIEMEHTOB
MEPBOr0—4ETBEPTOrO MEPHUOJOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUH, SJIEKTPOHHBIE
KoH(urypanuu WOHOB. [loHamue 00 3Hepeuu UOHUZAYUU, DHEPSUU CPOOCMBA K
971eKMpoHy. DIEKTPOOTPULIATEIIBHOCTb.

[lepnonnueckuii 3akoH U Ilepuoguueckas cucteMa XUMUYECKUX djieMeHToB JI.1.
MenpaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U lleproanyueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHMUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CJIOXKHBIX BEIIECTB MO
rpynmnaM 1 nepuojiaM. 3Ha4eHue MepruoIM4YeCcKOro 3akoHa
JI.1. MeHnnaeneena.

XumMuyeckass CBS3b. Buabl XHUMHUYECKOW CBS3M. KOBaJCHTHAs, MOHHAsd,
MeTayuinyeckas. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIM M IOHOPHO-
aKIENTOPHbIA. OJHEpruss W JiuHAa CBs3U. [lomApHOCTH, HAINpPaBIECHHOCTD u
HACBhIIIAEMOCTh  KOBaJeHTHOW CBA3U. Kparneie cBsizu. Bomopoanas  CBs3b.
MexMoneKyIsIpHbIE B3AaUMOICUCTBUS.

BaneHTHOCT, M BaJCHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuouszayus amomHbix
opoumanneti. CBsI3b 3JICKTPOHHON CTPYKTYPBI MOJICKYJI C UX T€OMETPUUSCKUM CTPOCHUEM
(Ha mpuUMepe COeAMHEHUN PJIEMEHTOB BTOPOIO MEPUO/IA).

IIpencraBieHne O KOMILIEKCHBIX coeAuHeHHsX. COoCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeiab, Juranael. Koopounayuonwnoe uucno. Homenxnamypa
KOMNAEKCHbIX coeOunerull. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHui. IlonsTue 0
KOOPJAWHALMOHHON XMMUHU.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI. THIIBI KPUCTAIUIMYECKUX
PEIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbIx cuctemax. VMctuHHBIE pacTBOphl. [Ipedocmasnenue o
Konouonvlx pacmeopax. CrocoObl BBIPOKEHUS KOHIICHTPAIIUM PACTBOPOB: MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE, MOJISIpHAS] KOHIIEHTpalus. HachlllleHHbIE 1 HEHACHIIICHHBIE
pPacTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.
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Knaccupukanus u HOMEHKJIATypa HEOPraHMYECKHX BELIECTB. TpuBUAIbHBIC
HAa3BaHM OTJEIIBbHBIX IIPEACTABUTENICH HEOPTAHUYECKUX BEIIECTB.

Krnaccudukanys XuMAYECKUX PEaKIiil B HEOPTaHUYECKOM U OPraHUYEeCKOM XUMHUU.
3aKOH COXPAHEHMS MacChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPALEHUS DHEPIUU IIPU
XUMHUYECKHUX peakiusxX. TermnoBbie 3pGeKTbl XUMUYECKUX peakiuid. TepMOXuMHUecKre
YpaBHEHHUS.

CkopocTh XHMHYECKOM peakluH, €€ 3aBUCHUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakinu. KaTanus u KkaTaau3aTopsl.

OOpatumple W HeoOpaTUMBIE PEAKIMU. XUMHYECKOe paBHOBecue. Kowcmanma
xumuueckoeo pasnogecus. DaKTOPbI, BIUAIOIIAEC HA TMOJIOKEHUE XUMHYECKOIrO
paBHOBECHA: TEMIIEparypa, JABJICHHE W KOHIIEHTPAlUW BELIECTB, YYaCTBYIOIIUX B
peakumu. [Ipuniun Jle [Mlarense.

Onextponutuueckas gucconuanus. CuibHble U ciadble 37eKTposuThl. CTeneHb
nuccouuanu. HMownnoe npousgedenue 600vi. Cpelna BOJIHBIX PACTBOPOB: KHUCJIOTHAS,
HeWTpanbHasl, menouHas. Bogopoansiii nokazarens (pH) pactBopa. I'maponus coieil.
Peakiun noHHoro oomeHa.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIEC peaknu. CTeneHb okucieHus. OKUCIUTEINb U
BOCCTAHOBUTENb. [Ipo1iecchl OKUCIIEHNS U BOCCTAHOBJICHUS. BaxkHelne OKUCIUTENHN U
BOCCTAHOBUTENU. MeTO/1 SJIEKTPOHHOTO OajaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACILIaBOB
BEILIECTB.

IKCIePUMEHTATbHbIC METOABI M3YUYCHHUSI BelIeCTB M UX MPeBPALICHUH

Paznoxxenune mnepoxkcuaa BOAOpOAAa B NPUCYTCTBUM KaTaln3aTopa, MOJEIN
KPUCTAJUTMYECKUX PEIIETOK, MPOBEIECHUE pPEAKIMI HMOHHOrO OOMEHa, OIpeleieHHe
Cpenbl pacTBOPOB C MOMOIIbIO HHIUKATOPOB, U3YUEHUE BIMSHUS PA3IMYHBIX (PAKTOPOB
HAa CKOPOCTh XMMUYECKOHN PEaKIUU U MOJOKEHHE XUMUYECKOTO PABHOBECHSI.

Heoprannuyeckas xumus

[Tonmoxenne HemeTamwioB B [lepuoanyueckoi cucteMe XuMuueckux ssementos .M.
MeHneneeBa U 0COOCHHOCTH CTPOSHUS UX aTOMOB. DPU3NYECKHE CBOMCTBA HEMETAJIJIOB.
AJI0TpOIHSI HEMETAIUIOB (Ha IpUMeEpe KUCIIOpoia, cephl, hocdopa u yrieposa).

Bomopon. Ilomydenuwe, Qusnueckne W XUMHYECKHE CBOWMCTBA: pEAKIMU  C
METaJUIaMd M HEMETajUlaMH, BOCCTAHOBUTEJIbHbIE CBOWCTBA. [ 'wapunbl. Tonausuvle
971eMeHmbl.

l'anorensl. Haxoxnenue B mnpupoje, CHOCOObI TOy4deHUs, (U3NYECKUE U
XAMUYECKHE CBOWCTBA. ['amoreHoBojgopoasl. BakHeHinne KuCIOpoIcoaepKalne
coeMHEHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI TMOTYYCHHS
rajgoreHoB. [[ppumMeHeHne rajJjoreHoB U UX COCAMHEHUM.
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Kucnopon, o3oH. JlaboparopHble U NPOMBIIUICHHBIE CIIOCOOBI IMOJTYYEHUS
kuciopoaa. duznueckue U XuMUUYECKUE CBOMCTBA U MPUMEHEHUE KHUCIOPOJa U O30HA.
Okcuabl ¥ MEPOKCHUIBI.

Cepa. HaxoxaeHue B mpupojie, CroCOObI MOTyYeHUs, (GU3NIECKUE U XUMHUUSCKUE
cBoiictBa. CepoBogopon, cynbpuasl. Oxcup cepbi(IV), okcun cepri(VI). Cepuucras u
cepHasi KUCJIOThI U uX cosid. OCOOEHHOCTH CBOMCTB CEPHOM KUCTOTHI. [I[pruMeHenue cepsl
U €€ COEJUHEHNN.

A3zot. Haxoxnaenue B mpupoe, crnocoObl MoydeHusl, PU3ndeckue 1 XUMUIECKUe
cBoiicTBa. AMMHUAK, HUTpUABL. OKCUABI a30Ta. A30THCTasl U a30THASL KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KUCOTHI. [I[puMeHeHue a3oTa u ero CoeJMHEHUH.
A3OTHBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B NOpuUpOaE, CHOCOOBI TMOJYYEHUSA, (PUIHYECKUE U
xummudeckue ceocta. @ochuas u pochun. Oxcunsl pocdopa, hochopHas Kucaora u
e¢ comu. Memaghocghopnas u nupogocpopuas kuciomsi, Gocpopucmas u
Gocpoprosamucmas kucromel. llpumenenne Gocdopa u ero CoeIMHESHU.
docdopHbie YI00pEHHUS.

Yraepoa, HaxoxAeHUuEe B npupoje. AioTponHbie Moaudukanuu. Ousnyeckue u
XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0O0Opa3oBaHHBIX yriaepojgoM. Okcunu
yraepoaa(ll), okcun yranepoma(IV), yronpHas kuciota U €€ coyid. AKTUBUPOBAHHBIN
yIroJib, aocopboyus. Dynnepensvi, epaghen, yenepoowvie Hanompyoxku. llpumeHeHue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJOM, U €r0 COEAMHEHUH.

Kpemuwmii. Haxoxaenue B mpupoje, CHocoObl TOJNy4YeHHS, (UIUYECKUEe U
xumuyeckue cBoctBa. Oxcupg kpeMHuA(IV), KpemMHueBas KHUCIOTa, CUJIUKATBHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tomoxenne wmeramoB B llepuoanyeckor CUCTEME XHMHUYECKHUX JJIEMEHTOB.
Oco0OEHHOCTH CTPOEHHMS IEKTPOHHBIX 000JI0YEK aTOMOB METaloB. Pacnpocmpanenue
XUMUYECKUX 2]IeMeHmos-memainiog 6 3emuou kope. OOmue (usnueckue CBONCTBA
MeTaJioB. [IpuMeHeHne MeTamuioB B ObITY U TexHUKe. CIIaBbl METAILIOB.

DNEKTPOXUMHYCCKUIN sl HampsiKeHUH MetamuioB. OOmuMe crnocoObl MOTydeHHS
METAJIJIOB: THAPOMETAILTYPTHUsl, MUPOMETAILIYprus, deKTpoMeTaiutyprus. [lonarue o
KOppo3un MeTaioB. CriocOOBI 3aIUTHI OT KOPPO3UH.

OO6mrast xapakrepuctuka MetauioB [A-rpynmel  [lepuoamdeckoil  cucTembl
XUMUYECKUX d3JeMeHTOB. Hartpuil u kamumii: monydyeHue, GpuU3ndeckue M XUMUUYECKUE
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHEHU.

O6mass xapakrepuctuka wmetaiioB I[A-rpynnsl  [lepuonuueckoir  cucTeMbl
XUMUYECKUX JIEMEHTOB. Marnuii U KajabIuii: MOJy4eHUe, PU3NUECKHEe U X UMHUYECKUE
CBOICTBa, MPUMEHEHUE IPOCTHIX BEIIECTB M WX coeAuHeHUH. JKECTKOCTH BOABI U
CHocoObl €€ yCTpaHEHUsI.
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AMIOMUHMI: TONy4YeHue, (PU3NYEeCKHUe W XUMHUYECKHE CBOWCTBa, MPUMEHEHUE
IIPOCTOTO BEILIECTBA U €ro coequHEeHH. AM(pOTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA
AIIOMHUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.

OO6miass ~ xapakTepucThka  MeTauioB  mobGouHbix  moarpynn  (b-rpymm)
[Iepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nvecKue W XHMHYECKHE CBOMCTBA Xpoma M €ro coeauHeHuil. OKCHIBI U
rugpokcuasl  xpoMa(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U guxpomarbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEHnEe Xpoma.

@u3n4eCcKre ¥ XMMUYECKUE CBOKWCTBA MAPraHLa U €ro COCAMHEHUN. BaxkHeumme
coequnenust  Mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
[lepmaHraHat Kanusi, €ero OKUCJIHUTEbHbBIE CBOMCTBA.

duznueckrue W XMMHYECKHE CBOWCTBA ejle3a M €ero coeauHeHuil. OKcuusl,
ruapokcuanl ¥ conu xkeneza(ll) u xeneza(Ill). Ilonyyenue u npuMeHeHUe Keae3a U ero
CIUIaBOB.

duznueckre U XUMHYECKUE CBOMCTBA MeaHu M €€ coequHeHui. [lomydeHune w
IPUMEHEHUE MEAU U €€ COCAMHEHUM.

[uuk: mosyuyeHue, pU3NYECKUEe U XUMHUECKHUE CBOMCTBA. AM(pOTEpHBIE CBOMCTBA
OKCHJAa U THAPOKCHJA LIUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHrne HUHKa U ero
COCIUHEHUN.

3KCHepI/IMeHTaHLHLle METOJAbI U3YICHHUSA BCIICCTB U UX npeBpameHnﬁ

N3yuenune 00pa3lioB HEMETAIIOB, TOpeHHE cephl, docdopa, Kene3a, MarHus B
KHUCIIOPOJIE, U3yUeHUEe KOJUIEKITUU «MeTasuibl U CIIaBbl», B3aUMOJICHCTBUE IICTIOYHBIX U
HIETOYHO3EMENTBHBIX METAJIOB C BOJOW (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAITIOB), B3aUMOICHCTBUE IIMHKA U YKeJIe3a C pACTBOPAMH KHUCJIOT U IIEI0YEH,
KaueCTBEHHBIC PEAKIIMM HA HEOPTraHWYECKHWE aHWUOHBI, KAaTHOH BOJOPOJAa U KATHOHBI
METaJUIOB, B3aMMOJICHCTBHE THAPOKCHUIOB ATFOMUHUS M IIMHKA C PACTBOPAMH KHCIIOT U
HIeJI0YeH, pellieHne KCIePUMEHTANbHBIX 3a7ad nmo Temam «[l amorensn», «Cepa u eé
COeMMHEHMs», «A30T U (pochop U UX coemmHEHHSI», «MeTautbl TIaBHBIX TMOATPYIID»,
«Mertanipl TOOOYHBIX TTOATPYIIID.

XuMus ¥ KU3Hb

Pons xuMuu B o0OecrieueHUH yCTOMYMBOTO pa3BUTHA yenoBeuecTBa. [loHsTHe o0
Hay4YHBIX METOAAaX IO3HAHUSA M METOHOJIOTMM HAy4dHOro uccienoBaHus. HaydHbie
OPUHIMIBI OpraHU3allMd XMUMHYECKOTO MPOU3BOJACTBA. I[IpOMBINILIEHHBIE CIIOCOOBI
NOJIYYCHHUS] BaXKHEWIIMX BEUIECTB (HAa MpUMEpe MPOU3BOACTBA aMMHAKa, CEPHOMU
KHUCTIOThI, MeTaHona). [IpoMblluieHHbIe CIOCOOBI MOJMYyYEHUS METalIOB U CIUIABOB.
XHUMHUECKOE 3arpsi3HEHHUE OKpYXKalollled cpelbl U ero mnocieAcTBus. [lpobaema
nepepabomku 0mxo008 u nooouHvlx npooykmog. Ponb xumuu B o0OecrnedeHuu
AHEPIreTUYECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.
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Xumus U 300POBbHC YCIIOBCKA. HeKapCTBeHHBIe CpcacTBa. HpaBI/IJ'Ia HCIIOJIB30BaHUA
JICKaPCTBCHHBIX IIPCIIApaTOB. Poap xumuu B Pa3sBUTHU MCOUIIMHBI.

XuMus NUImMuy: OCHOBHBIC KOMIIOHCHTHI, ITHMIIICBBLIC I[O6aBKI/I. Ponp xumum B
oOecrnieueHUn HHHIGBOﬁ 0e30I1acHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumusa. Ilpasuna
0€3011aCHOr0 UCII0JIb30BAHUS MTPENAPATOB OBITOBOM XMMUU B IOBCETHEBHOM KU3HU.

XWMHS B CTPOUTENBCTBE: BaKHEUIINE CTPOUTEIbHBIE MaTeprabl (LIEMEHT, OETOH).

XuMHS B CENBCKOM X03sTiicTBe. OpraHndecKkue U MUHEPaTbHBIC YI0OOPCHMS.
CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTEpHalbl, KpPacKu, CTEKIO, KEepaMHKa.
Mamepuanwvt 0ns snekmponuxu. Hanomexnonoauu.

PacuéTHble 3agaun

Pacuétel: maccel BemiecTBa WM 00ObEéMa Ta30B 10 H3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, MACChI
(00BéMma, KOJIMUECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIM OJIHO U3 BEIIECCTB MMEET
npuMecH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEaKIMHU, €CJIH OJHO U3
BEUICCTB JaHO B BHUJEC pacTBOpa C OMNPEICIEHHOW MAaCCOBOM JI0JIEM PacCTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJHU M MOJISIPHOM KOHIICHTpPAllMM BEILIECTBA B PacTBOPE, JOJHU
BBIXOJIa TPOJAYKTA PEAKIIMUA OT TEOPETUUYECKU BO3MOKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanuzanus MexXnpeaMEeTHBIX CBSI3€M NMPU HU3yYEHUU OOIIE M HEOpraHnyecKou
xumMu B 11  Kjacce OCYHIECTBIISIETCS 4epe3 MHCIOJIb30BaHME Kak  OOLIMX
€CTECTBEHHOHAYYHBIX MOHATUWA, TaK M MOHATHUNA, MPUHATHIX B OTIAEIBHBIX MpEeIMeTax
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: SIBJICHUE, HAy4YHBbIA (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHajlu3, CHUHTE3, KIacCUpUKalusi, NepUOJUYHOCTb, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, POTOH, HEUTPOH, UOH,
U30TOMBI, PaJAHMOAKTUBHOCTb, MOJIEKYJIa, YHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, WICAIbHBIN Ta3, (U3MUECKHe BEIMYUHBL,
eMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.

buonorus: kierka, opraHusM, ’Kocuctema, Ouocdepa, MeTaboJIM3M, MaKpo- U
MUKPO3JIEMEHTBI, O€JKH, KHUPbI, YIJEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepanbl, TOpPHbIE TMOPOABI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,
peCypeBl.

TexHonOrus: XHWMHUYECKas MPOMBIIUIEHHOCTb, METAJLUIYprusi, CTPOUTEIbHBIE
MaTepuaibl, CEJIbCKOXO3WCTBEHHOE IPOW3BOJACTBO, IHIIEBAs MNPOMBIILIEHHOCTD,
(apmalieBTUUECKasl MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPENaparos,
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IMPOU3BOACTBO KOHCTPYKOUMOHHBIX MATCPHUAJIOB, JJICKTPOHHASA IIPOMBINIJICHHOCTD,
HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B co0oTBETCTBUY € CUCTEMHO-AEATENBHOCTHBIM MTOJX0J0M B CTPYKTYPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOEHUS MpeMeTa «XUMUS» Ha YPOBHE CpellHero o0iiero oopa3oBaHus
BBIJICJICHBI CJEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaroIMMHCS POCCHUCKOM
IPAXKIAHCKONM HMIAEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIMPEICICHNIO; HAIMYMEe MOTHUBAIMU K OOYYEHHIO; TOTOBHOCTHh M CIOCOOHOCTH
00y4Jaronmxcsi PyKOBOJICTBOBATHCSI MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI; HAJTMYUE MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInuHOCTHBIE pEe3yabTaThl OCBOCHHS MpeaMeTa «XHUMHUS»  OTPaXaroT
c(hOpMUPOBAHHOCTh  OIIBITA MMO3HABATEIBbHOU W MPAKTUYECKON

JEeATEIbHOCTH 00YYaIOIIKXCS B MIPOLIECCE peann3auuu 00pa3oBaTeIbHON
JIESITETbHOCTH.

JIn4HOCTHBIE ~ pE3ylbTaThl  OCBOEHHUS  IpeameTa  «XHUMHUS»  OTPaXKaroT
c(hOPMUPOBAHHOCTH ~ OMNbITA TMO3HABATEILHOM W  NPAKTUUYECKON  ESITEIbHOCTH
oOydJaronuxcs B mpoliecce peann3anuu 00pa3oBaTebHON ASSTEIBHOCTH, B TOM YHUCIIE B
yactu: 1) rpaKaIaHCKOro BOCIMTAHUA:

OCO3HaHUSI O0YYAIOIIUMHUCS] CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBOXKEHUS K 3aKOHY W MIPABOIOPANIKY; MPEICTABICHUS O COLMAIBHBIX HOpMaxX U
paBUIaX MEKIUYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTUBE, TOTOBHOCTU K COBMECTHOMN
TBOPYECKOU JIEATEIIBHOCTH MPU CO3aHUU YUEOHBIX TIPOCKTOB, PEIICHUU YUEOHBIX U
MO3HABATEIILHBIX 33/1a4, BBITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTHU
MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI APYTUX NPU
aHaJIN3€e Pa3JIMYHbIX BUJOB YUCOHOU JAESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOT'O OTHOIIEHHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEINI0 OT€YECTBEHHOM
XUMUH; YBOKEHUS K TMPOIECCY TBOPYECTBA B 00OJIACTH TEOPHUH U MPAKTUYECKOTO
MPUJIOKEHHST XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKHU €CTh PE3YJbTAT JIJIUTEIIbHBIX
HAOJIOICHHM, KPOTIOTIIMBBIX SKCTIEPUMEHTABHBIX TTIOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX
M MPAKTUKOB; HMHTEpPECA U MO3HABATEIbHBIX MOTHMBOB B MOJYYECHUH M MOCIECAYIOLIEM
aHaju3e nH(OOpMaIIMH O TIEPEOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;
3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, JTUYECKOTO TIOBEJEHUS; CIIOCOOHOCTH OIICHHBATh
CUTYallUU, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILIECHUS,
OPUEHTHUPYACH HA MOPAIBbHO-HPABCTBEHHBIE HOPMBbI U IEHHOCTHU; TOTOBHOCTH OLICHUBATH
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CBOE MOBEJECHUE U MTOCTYNKHA CBOUX TOBAPHUILEH C MO3UIUNA HPABCTBEHHBIX W ITPABOBBIX
HOPM H C YY4ETOM OCO3HAHMS MOCIIECICTBUN MOCTYIKOB;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OHUMAaHUS [ICHHOCTEH 3JI0POBOT0 M O€30I1aCHOTO 00pa3a KU3HHU, HEOOXO0TUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U TICHXHYECKOMY
3JI0POBBIO; COOJTIOICHHMSI MPABHIT OE30IIaCHOTO OOpAIICHHS C BEIIECTBaMU B OBITY,
MMOBCETHEBHON KW3HHU, B TPYJOBOW MESITEIHHOCTH; MOHWMAHUS IICHHOCTH IPABHII
WHIUBUIYAJIbHOTO W KOJUIGKTUBHOTO OC30IaCHOTO TIOBCACHHS B  CHUTYyaIHsX,
YTPOXKAIOIIUX 3J0POBBI0 W JKU3HU JIIOJICH; OCO3HAHUS TIOCIHEACTBUNA W HETPUSITHS
BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KypECHHS );

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEI0BATEIHLCKON e TEIHHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPYECKOM M JIPYrUX BHUAAX JESATEIHHOCTH, YCTAHOBKUA Ha
aKTUBHOE y4aCTHE B PEIICHUU MPAKTUYECKUX 3aJlay COLUAIIBHOW HampaBJIECHHOCTU (B
paMKax CBOEro Kiacca, IIKOJIbl); MHTEepeca K MPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuit
Pa3IMYHOrO POJIa, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM TI0 XUMUU;
YBAXEHUS K TPYIY, JIIOJSM TPyJla U Pe3ysibTaTaM TPYIAOBOU NESITEIbHOCTH; TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOM TpaeKTOpuu oOpa3oBaHus, Oyaylen
npodeccun U peanusanuu COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1€JIECO00Pa3HOT0 OTHOIICHUS K MIPUPOIE KaK HCTOUYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJie; TOHUMAHUS T100aIbHOTO XapaKTepa IKOJOTUYECKUX
npo0JieM, BIUSHUS IKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATILHON
cpenbl; 0CO3HaHUSI HE0OXO0IUMOCTH UCTIOJIb30BAHUS JOCTHKEHUN XUMUU JIJIS PEIICHUS
BOIIPOCOB PaIlMOHAIBHOTO MPUPOJOIOIL30BaHUS;, AKTUBHOTO HEMPUATUS JICHUCTBUIA,
MPUHOCAIIMX Bpell OKpYXKaloIed MNpUpOAHON cpele, yMEHUs MPOTHO3UPOBATh
HEOJArOMpUSITHRIE DJKOJOTUYECKHE TOCIEACTBUS TMPEANPUHUMACMBIX JIEUCTBHA |
peAoTBpallaTh WX; HAJIWYUS PAa3BUTOrO IKOJOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKON
KyJIbTYpPhI, OIBITA JEATEILHOCTH  DKOJIOTMYECKOW  HANpPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMHU B I[103HABAaTEJIbHOM, KOMMYHHUKATHUBHOM U COLMAIBHOMN
MPaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO TIPOTHUBOCTOSITH UICOJIOTHN XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHON TMPAKTUKH; MMOHUMAHUS CHEeNU(PUKA XUMUU KaK HAayKd, OCO3HAHUS €€
posi B (hOPMUPOBAHUM PALIUOHATIBHOTO HAYYHOTO MBIILICHHS, CO3IaHUU 11€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXAIoMeM MHUpE KaK O €IWHCTBE MPUPOIBI M UYEIOBEKa, B
MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIIEHUH TIPOOJIEM COXPAaHEHUS IPUPOTHOTO
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paBHOBecUsl; YOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHUU JUIsI COBPEMEHHOM
UMBUJIA3AUMU: B €€ TYMAHUCTUYECKOM HAINPABJICHHOCTH W BAXXHOM POJIM B CO3JAHUU
HOBOM 0a3bl MaTepUAILHON KYJIBTYpPbI, B PEIICHUH TJI00ATBHBIX MPOOJIEM YyCTOMYUBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBHIPHEBOM, SHEPTETUUYECKOM, MHUIIEBOM U SKOJOTMYECKOU
0e30MacHOCTH, B PAa3BUTUM MEIAUIIMHBI, 00ECIEUEHUN YCIOBUM YCIEIIHOTO TpyAa U
AKOJIOTUYECKH KOM(MOPTHON >KM3HU KaXJOro YJIeHa OOIIECTBA; €CTECTBEHHO-HAYUYHON
rPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB MO3HAHUS, WCHOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CHOCOOHOCTH HCIIOJIb30BATh MOTyYaeMble 3HAHUS ISl aHATIM3a U
00BSICHEHUS SIBIICHUI OKPY>KAIOIIETO MUPA U MTPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS
JienaTh 000CHOBAHHBIE 3aKJIFOUEHHSI HA OCHOBE HaYYHBIX (JaKTOB U UMEIOLIUXCS TaHHBIX
C 1eJbI0 TMOJYyYEHHUS JOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITEIIBHO
UCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIsl PEIICHUs MpOoOJIeM B PEabHBIX KU3HEHHBIX
CUTYyallUsIX; MHTEpECcAa K MO3HAHMIO, UCCIIEIOBATEIBbCKON NESTEIbHOCTH; TOTOBHOCTU U
CIIOCOOHOCTH K HENpPEpPhIBHOMY O0pa30BaHUI0O M CaMOOOPA30BaHMIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUHU C KM3HEHHBIMHU MOTPEOHOCTAMU;
UHTEpEca K OCOOCHHOCTSM Tpyda B paslIuyHbeIX cdepax mnpodeccuoHaIbHON
NEATETBbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIC PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI M0 XMMHH Ha YpPOBHE
cpenHero o0miero o0pa3oBaHWs BKJIIOYAIOT: 3HAUYUMblE A (HOPMUPOBAHHUS
MHPOBO33PEHUSA 00yYaroIMXCs MEXKIUCUIUTIMHAPHBIC (MeXTpeMEeTHBIE)
oOllleHay4YHbIe TIOHSTHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOM KapTHHBI MUpA U
crien(UKy METOJIOB TTO3HAHMSI, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BEIIIECTBO, PHEPTUs, SBICHUE, MPOIIECC, CUCTeMa, HAyYHbIM (akT, MPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeNOBaHUE, HAOMIOJEHUE, U3MEpEHHE,
JKCIICPUMEHT W JIpyrue); yHUBEpCaJdbHbIC ydeOHBbIC IeHCTBUS (TI03HABATEIbHEIC,
KOMMYHUKATUBHBIE, PETYJISITUBHEIE), o0ecreunBaroIIne dbopmupoBaHue
(GYHKIIMOHATBLHOM TPAaMOTHOCTH W COIMAIBHONW KOMIETEHIIMHW  OOyYaroIIuXCs;
CIOCOOHOCTH O0YYAIOIIMXCS UCTIOIH30BaTh OCBOCHHBIC MEXKIUCITUTIIIMHAPHBIE,
MHPOBO33pEHUYCCKIEC 3HAHUSA U YHHUBEPCAIbHBIC yUeOHbBIE ACHCTBUS B MIO3HABATEIIHHOU H
COLMAIIBHOM MPAKTHUKE.

MeTtanpeIMeTHBIC PEe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMHA YICOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU 1 PETYJISITUBHBIMH JICHCTBUSMU.

Ilo3HaBaTeJIbLHBIC YHUBepcajJbHbIE yqeﬁnble HeNCTBUA
Bba3zoBnle JJornueckue J1elicTBUA:
CaMOCTOATENLHO (POPMYITHPOBATH U aKTYaJTU3UPOBATH MTPOOJIEMY, pacCCMaTPUBATh
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eé BCCCTOPOHHE, OIPCACIIATh LCIN ACATCIbHOCTH, 3adaBasd IMapaMCTPbl U KPUTCPUU HUX
JOCTHXKCHMUA,

COOTHOCHUTD PEC3YJIbTAaThbl ACATCIBHOCTH C ITIOCTABJIICHHBIMHA LCIIAMU,; UCIIOJIIB30BaTh IIPpU

OCBOCHMHU 3HAHUH HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUA: BBIACIIATD XaPaKTCPHBIC ITPU3HAKN

MOHSITHUHN U YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIINUC ITOHATHA

JJIs1 00BICHCHUS OTICIBHBIX q)aKTOB 141 HBHGHHﬁ; BLI6I/IpaTI> OCHOBAHMA U KPUTCPUU IJIA

KJ'IaCCI/ICbI/IKaLII/II/I BEIICCTB U XUMHUYCCKHX

peaKkuui; YCTaHAaBIUBATh IIPUYMHHO-CIICACTBEHHBIE CBSA3M MEXKIY HW3YYaeMbIMU
SBJICHUSIMU;  CTPOUTH JIOTMYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JE€IyKTUBHBIE, IO
aHaJIOTMN ), BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHUSIX,
(GopMyIMpOBaTh BBIBOABI W 3aKIIOYEHUS; MPUMEHITh B MPOIECCE MO3HAHUSA
UCIIOJIb3YEMBbIE B XUMUU CUMBOJINYECKUE

(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIEIIbHBIE MPEACTABICHUS — XUMUYECKHM 3HAK
(cuMBOJI) 3JIEMEHTa, XUMHUYEcKas (popMylia, YypaBHEHHE XMMHUYECKON peakluu — TpH
pelIeHnr y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATHh HAa3BaHHbBIC
MOJENBHBIE TPEICTABICHUS JUISI BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEILIECTB U XMMUYECKUX PEAKLUN.

ba3oBble uccienoBarTebCcKHe JeiCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O [IO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMIA;
(opMyIMpOBATH LIETU U 33]a4H HCCIIEOBAHUS, UCII0JIb30BaTh OCTABIICHHbBIE
U CaMOCTOSITENIbHO C(hOpMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI /17151 (POPMUPOBAHUS TUIOTE3bl MO NMPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CY)XJICHUW; BJIaJE€Th HABbIKAMH CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX OSKCIEPHMEHTOB, COBEpIICHCTBOBATh YMEHHUS HAONIOATh 3a XOAOM
npolecca, CaMOCTOATENIbHO MPOTHO3MPOBAThH €ro  pe3yibTar, (OpMyIHpPOBATH
00001IEHNsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBaHUS,
COCTaBJISITh OOOCHOBAaHHBIM OTYET O TNPOJECIAHHOW paboTe; MpuoOpeTaTh OMBIT
YYEHUUECKOU UCCIEA0BATENBCKON U IMTPOEKTHOM AESITEIBHOCTH,
HPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOATENbHOMY IMOMCKY METOOB PEIICHUS
NPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B [TO3HAHHS.

Pabora ¢ undpopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POpMAIUU (HaydHO-TIOMYJIIpHast
JUTEpaTypa XUMHUUYECKOTO COJIEp’KaHus, CIIpaBOYHbIE TOocoOusi, pecypchl HTEepHETA),
aHaJM3UPOBaTh MHOOPMALIMIO PA3IMYHBIX BUIAOB U (HOPM MPEACTaBICHUS, KPUTUUECKU
OIICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUMBOCTH;, (POPMYyIHMpPOBATH 3ampOChl U
MIPUMEHSITh Pa3IUYHbIE METO/IbI IIPU TTOUCKE U 0TOOpE
uHdopmaIuu, HeOOXOJMMOM NJisi BBINOJHEHUS Y4E€OHBIX 3a/a4 ONpeeiaEHHOr0 THUIIA;

MprUOOpETaTh OMBIT UCTIOJIB30BaHMS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
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TEXHOJIOTUI Y PA3IUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO ~ BBIOWpPAThH
onTUMaJbHYI0 (popMy TpeacTaBiIeHus HHGOPMALIUU

(cxembl, TpaduKU, TUArPaMMBbI, TaOIUIBI, PUCYHKH U JIPYTHUE); UCIOJIB30BaTh HAYUHBIN

S3bIK B KAueCTBE CpeACTBa IMpuU paboTe ¢ XUMHUYECKOW HH(pOpMAIMel: NMPUMEHSTh

MEXMpeAMETHbIE ((PU3NYECKHe M MaTeMaTUYeCKHE) 3HAKU W CUMBOJIBI, (OPMYIIBL,

a00peBUaTypbl, HOMEHKIATYypy; HCIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA

HaTJISAHOCTH.

KoMMyHHKaTHBHBbIE YHHUBEpPCaJIbHbIe YUeOHbIE JeHCTBUA:
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0JI€ IUaiora

W/WA  JUCKYCCHUM, BBICKA3bIBaTh HJeH, (OPMYJIUPOBATh CBOM  IPEIOKCHHS
OTHOCHUTEJIBHO BBIMOJHEHUS MPEIJIOKEHHOM 3aJlaud; BBICTYNATh C IIpe3eHTaIuen
pe3yJIbTaTOB TMO3HABATEJIBHON ACATEIIBHOCTH, IIOJYYEHHBIX CaMOCTOSITEILHO WU
COBMECTHO CO CBEPCTHHKAaMHM IIPU BBIIOJHEHUM XUMHYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKON pabOThl MO MCCIIECIOBAHUIO CBOMCTB M3Y4Yae€MbIX BEIIECTB, peaau3aiiiu
ydeOHOro ImpoekTa, W (OPMYyJIUPOBATh BBIBOJALI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIACOBaHUS MO3UIIMI B XOJI€ 00CYXKACHU U 0OMEHA MHEHUSIMHU.

PerynsiTuBHble YHHBEpCAJbHbIC Y4yeOHbIe [eHCTBHUHA CaMOCTOSTEIHHO
IUTAHUPOBATH M OCYLIECTBIISITH CBOIO MIO3HABATENBHYIO AESTENBHOCTb, ONPEACIISAS €€ NENH
W 33J1a4¥, KOHTPOJIUPOBATH U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh NpeiaracMbli
aJITOPUTM JIEHCTBUH MPU BBINOJIHEHNN YYEOHBIX U UCCIEI0BATEIbCKUX 3a/1a4, BHIOMPATh
HanOosee 3(hPEeKTUBHBIN CIOCOO HX PEIICHHs C YYETOM MOJYyYEeHHs] HOBBIX 3HAHHUM O
BEILECTBAX U XUMHYECKUX
peaxkuusx;

OCYILECTBIIATh ~ CAMOKOHTPOJb  JEATEIBHOCTM HAa  OCHOBE  CaMOAaHaIN3a
Y CAMOOLICHKH.

[IpenmeTHbIE pE3yJbTATHI OCBOCHMS IPOrpamMMBl o XUMHU
Ha YrIyOJI€HHOM YpOBHE Ha YpOBHE CpeAaHero oOmero oOpa3oBaHMs BKIIOYAIOT
cnenuduueckue s yueOHOro npeaMeTa « XuMush» HayqHble 3HAHHSL, YMEHUS U CIIOCOObI
JNEUCTBUNA 1O OCBOEHHIO, HWHTEpPOpETallM U MNpeoOpa30BaHUIO 3HAHUN, BUIBI
JEATEIbHOCTH MO IOJYYEHUIO HOBOIO 3HAHMS M NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX
y4eOHBIX CHUTyallUsX, a TakK€ B pEaJbHBIX YKU3HEHHBIX CUTYalUSX, CBSI3AHHBIX C
xuMmued. B nmporpaMMe o XMMUM NMPEIMETHBIE PE3YNIBTATHI MPEICTABIEHBI 10 TOJaM
U3Y4YECHHUS.
MNPEAMETHBIE PE3YJBbTATDI 10 KIIACC

[IpenmeTHbIe pe3yapTaThl OCBOECHUS Kypca «OpraHuueckas XUMHUs OTpaXaroT:

C(I)OpMI/IPOBaHHOCTB HpC,Z[CTaBHCHI/Iﬁl O MECTC M 3HAUYCHHU OpFaHH‘ICCKOﬁ XUMHHN
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B CHCTEME €CTECTBEHHBIX HayK M €€ poJi B OOECICUEHHUU YCTOMUHUBOIO Pa3BUTHUS
YeJIOBEUeCTBA B PEHICHUH MPOOJEM SKOJOTUYECKON, JHEPTeTUYECKOW W THUIIECBOM
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX
WCTOYHUKOB JHEPTUU, B OOCCICUYCHHH PAlMOHAIBLHOTO TPHUPOIOIOIB30BAHUSA, B
dbopMHUpPOBaHUNM MUPOBO33pPEHHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKIKE IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3J0pPOBBIO M MPUPOIHON cpene; BiIaJeHUE
CHCTEMOM XMMHUYECKUX 3HAHUW, KOTOPAs BKJIIOYAET: OCHOBOMOJIATAOIIINE

MOHATUSL — XUMUYECKUHN AJIIEMEHT, aToM, PO U dJEKTpOHHas o0ojo4Yka aroma, S-, p-,
daToMHBIE OpOWTAaNHM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aroma, THOPHIU3AIMs
aTOMHBIX OpOUTAaNIeH, NOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMHYECKas CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YTIEpOIHBIMI
ckeneT, (yHKIMOHAJIbHAS TPYIIA, paJukali, CTPYKTypHbie (OpMyibl (pa3BEPHYTHIE,
COKpall€HHbIE, CKEJETHBbIE), HW30MEpUsl  CTPYKTypHas UM  OPOCTPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), W3OMEpbl, TOMOJIOTMYECKUN Psil, TOMOJIOTH,
YIIEBOAOPO/bI, KUCIOPOI- U a30TCOAEPKAIINE OPraHUYECKUE COECTUHEHUsI, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonmyeckuil 3akoH /[.J11. MenzaeneeBa, Teopusi CTpOECHUSI OPraHUYECKUX BEILIECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUS MacChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPALLCHUS
SHEPrUM MPU XUMHUECKUX PEaKLHUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKallue B OCHOBE TMOHUMAHMS TPUYUHHOCTH U
CUCTEMHOCTH XHMMHWYECKHUX SBJICHHUI; IPEACTABICHUS O MEXaHW3MaxX XHMHUYECKUX
peakuuii, TepMOIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O
B3aMMHOM BJIMSIHUM @TOMOB U TPy aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIN U ME30MEPHBII
s dexTsi, opuentanTsl [ u 11 pona); pakronoruueckue cBeIeHUsT O CBOMCTBAX, COCTaBe,
MOJy4YE€HUHU U 0€30MMaCHOM UCIOJIb30BaHUM BaXKHEUIINX OPraHNYECKUX BEIECTB B OBITY
U MPAKTHYECKOW JESITENIbHOCTU YeJOBEKa, OOMMX HAYYHBIX MPUHLMIAX XUMHUYECKOTO
NpOU3BOJCTBA (HA TMpUMEpe TMPOU3BOJACTBA METaHOJA, TNepepadoTKu HedTH);
c(hOPMUPOBAHHOCTh ~ YMEHHU:  BBISBJISATH  XapakT€pHblE  NPHU3HAKU  TOHSTHUH,
YCTAaHaBJIMBAaTh HMX  B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIIIHE

NOHATUS TPU OINKCAHUHU COCTaBa, CTPOEHUS W CBOWCTB OPraHUYECKHX COEIMHEHMIA;
c(hOpMUPOBAHHOCTH YMEHUI : UCIIOJIB30BATh XMMUYECKYI0 CUMBOJIMKY ISl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OpMYIT
OpraHUYECKHUX BEIIECTB; COCTABIATH YPABHEHUSI XUMUUYECKHUX PEAKIIUI U pACKPBIBATH UX
CYIIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO 0ajaHca 3TUX PeaKLUid, peakI[uii HOHHOTO 0OMEHa IyTEM COCTaBIICHUS UX
MOJHBIX M COKPAUIEHHBIX HOHHBIX YpPaBHEHUW; H3rOTABIMBATH MOJEIH MOJIEKYI
OpraHUYEeCKUX BEIIECTB JUISl WIUTIOCTPALMU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTpOEHHUSI; CPOPMHUPOBAHHOCTD YMEHUH:  yCTaHABIUBATh IPUHAIIEKHOCTb
M3YYEHHBIX OPraHMYECKUX BEIIECTB MO MX COCTaBY U CTPOEHHUIO K OMNpPENeIEHHOMY
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KJIaCCy/TPyIIe COSIUHEHHM, daéamp UM Ha3BaHUS M0 CHCTEMaTUIECKOW HOMEHKIIATYpPe
(IUPAC) u npueodums TpUBUAIBbHBIC Ha3BaHUS ISl OTICIBHBIX MPEICTaBUTENCH
OpPTaHMYECKUX BEIIECTB (3TWeH,  aleTW/IeH, TOJyod, TJTUTEPUH,
STWJICHTINKONb, (HEeHOJ, GOpMalIbIETH I, alleTaIbICTH I, alleTOH, MypaBbUHAS KHCIIOTA,
YKCyCHasE KHUCJIOTa, CTEapUHOBAs, OJICMHOBAs, NAJIbMHUTHHOBAS KHCIOTHI, TJIHIIHH,
allaHWH, MallbTo3a, (PPYKTO3a, AHWIWH, TUBWHWI, W30MPEH, XJOPOMPEH, CTUPOI H
apyrue);  chopMHUpPOBAaHHOCTH YMEHHUS OIPEACNATh BHI XUMHUYECKON CBSI3U B
OpPTaHMYECKUX COCAMHCHUAX (KOBaJICHTHAs W MOHHAs CBS3b, G- U T-CBsI3b, BOJOPOIHAS
CBs3b); C(HOPMUPOBAHHOCTH YMEHHSI TPUMEHSATH IIOJOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemiecTB A.M. bytnepoBa nnsi 0OBsSCHEHHUS 3aBUCHMOCTH CBOWCTB
BEII[ECTB OT MX COCTaBa W CTPOCHHUS, CHOPMUPOBAHHOCTh YMECHHHA XapaKTEPHU30BATh
COCTaB, CTpOeHHUE, (PU3UUYECKHUE W XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTaBUTENICH
pa3IUYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB: AIKAaHOB, IMKJIOATKAHOB, AJKEHOB,
aJIKaJMEeHOB, aJIKUHOB, ApOMAaTUYECKUX YTJIEBOJIOPOJIOB, CIIUPTOB, aJIbJACTH/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TMPOCTBIX M CIOXHBIX 3(PHUPOB, XUPOB, HUTPOCOCIWHECHUU W
aMUHOB, AMHUHOKHCJIOT, O€JKOB, YIrieBOJAOB (MOHO-, JH- U TOJUCAXapUJIOB),
WJUTIOCTPUPOBATh TCHETHUECKYIO CBSI3h MEXKIY HUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX peakimii C UCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyn;  chOpPMHPOBAHHOCT, YMEHHS TOATBEPKIAaTh HAa KOHKPETHBIX IMpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCIWHEHUU OT
KPAaTHOCTH U THUIIA KOBAJICHTHOMW CBSI3U (G- U TM-CBSI3W), B3AUMHOTO BIIUSIHUS aTOMOB U
TPYIIT aTOMOB B MOJIEKYJIaX; COPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOYHUKHU
YTIEBOAOPOIHOTO ChIPhs (HE(DTh, MPUPOIHBIN T'a3, YroJib), CIOCOOBI €ro nmepepaboTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IepepaboTku; cPOpMUPOBAHHOCTH BJIAJICHHS
CHUCTEMOHN 3HAaHUW O €CTECTBEHHO-HAYYHBIX METOJaX IIO3HAHUS — HaOIIOJACHUH,
W3MEPCHUH, MOJCIUPOBAHUH, JKCIICPUMEHTE (PCATBHOM W MBICICHHOM) M YMEHUS
NPUMEHSTH 3TH 3HaHUS; CHOPMUPOBAHHOCTH YMEHUS MPUMEHSITH OCHOBHBIE OTEpaIiu
MBICJTUTEILHON  JIESITEIBHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IIeHne,
CHUCTEMAaTHU3AIINIO, BBISIBIIEHNE MPUINHHO-CIIEJCTBEHHBIX CBS3EH — /IJIs1 U3yUEHUS CBOMCTB
BCIIECTB U XUMUYECKUX PEaKInii; cPOPMUPOBAHHOCTh YMCHHI . BBISIBIISATH B3aMMOCBSI3h
XUMUYECKUX 3HAHUUN C MOHATUSIMH U TIPEACTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX
IPEAMETOB I 00Jiee OCO3HAHHOTO MOHWUMAaHUS CYINTHOCTH MaTepUajIbHOTO €IMHCTBA
MHpa, UCIOJIb30BaTh CHUCTEMHBIC 3HAHUS 110 OPTaHWYECKOH XUMUU JJII OOBSICHCHUS U
MPOTHO3UPOBAHUS  SIBIICHUM,  HMMEIONIMX  €CTECTBEHHO-HAYYHYI0  MPHUPOIY;
c(hOpMHUPOBAHHOCTh YMECHHI . TIPOBOAUTH PACUYETHI IT0 XUMHUCCKUM (HOpMYyIIaM |
YpaBHEHUSM XHUMHYECKUX PEAKIHid C MCIOJIh30BaHHEM (DH3MYECKUX BEJIMYWH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XaPaKTEPU3YIONTUX BEIIECTBA C KOJTMYCCTBCHHOU
CTOPOHBI: PAacU€Thl IO HAXOXKIACHUIO XUMUYECKOW (POPMYIIBI BEIIECTBA TIO M3BECTHBHIM
MacCOBBIM JIOJISIM XHUMHYECKHX DJIEMEHTOB, TPOAYKTaM CTOpaHHs, IUIOTHOCTH
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razo00pa3HbIX BEUIECTB; C(POPMUPOBAHHOCTh YMEHUM: IPOTHO3UPOBAThH, AHAJTU3UPOBATH
M OLEHUBATh C TMO3UUMUN SKOJOTMYECKONM OE€30MaCHOCTH MOCIEACTBUS OBITOBOM U
IPOU3BOJCTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBS3aHHOM C IepepadOTKON BEILECTB,
MCIIOJIb30BaTh TMOJIyYCHHbIC 3HAHUS Ui MPUHATHS TPAMOTHBIX pEIIeHHH MmpoOjeM B
CUTyallusiX, CBSA3aHHBIX C XUMHEH; C(POPMHPOBAHHOCTH YMEHUII: CaMOCTOSATEIBHO
IUTAaHUPOBATh U MPOBOJIUTh XUMUYECKUI SKCIIEPUMEHT (IIOJTyUEHUE U N3YUEHHUE CBOICTB
OpraHUYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIMH YIJIEBOIOPOIOB PA3IMUHBIX KJIACCOB U
KHCIIOPOCOEPKAIINUX OPTaHMYECKUX BELIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a1a4
M0 pAacro3HaBaHUIO OPraHMYECKUX BEIIECTB) C COONIOJCHHEM MpaBHJI OE30MacHOTO
oOpallleHus1 ¢ BEIIECTBAMU U JIAOOpaTOPHBIM 00OpYJI0BaHHEM, (POPMYIUPOBATH LIEb
UCCJIEIOBAHMS, MPEACTAaBIATh B Pa3IUYHON (QopMe pe3ysbTaTbl 3KCIEPUMEHTA,
aHAJIM3UPOBaTh W OLEHUBATh HUX JOCTOBEPHOCTb;  C(POPMHUPOBAHHOCTh YMEHHUI:
coOJII0/1aTh MPaBHJIa 3KOJOTUYECKH LI€IeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOM
NEATEIBHOCTH B LESX COXPAHEHUS CBOETO 3710POBBS, OKPYKAIOIIEH IPUPOIHON Cpebl
U JOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHA, OCO3HABATh OMACHOCTh TOKCHYECKOIO
NEUCTBUS HA >KMBBIE OPraHU3MBbI ONPEIEIEHHBIX OPraHWYECKHUX BEIIECTB, IMOHUMAs
cmbici nokaszatens [1JIK; ananusupoBats 1enecoo0pazHOCTh IIPUMEHEHUE
OpPraHUYECKUX  BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLICHUS
PHUCK-TI0J1b33; C(OOPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISThH LEJIECHANIPABICHHBIA MTOUCK
XUMUYECKON MH(OpMAUMU B Pa3IMYHbIX HCTOYHUKAX (Hay4yHas W y4yeOHO-HaydHas
JUTepaTypa, CpencTBa maccoBod uHpopmauuu, VHTEpHET W npyrue), KpUTHUECKU
aHanu3uposams XMMUYECKYI0 MH(pOpMaLUIo, nepepabamvliéams €€ U UCNONb306AMb B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OOIIas W HEOpraHWMYecKas XUMUS
OTPaXaroT: CPOPMHUPOBAHHOCTH MPEJCTaBICHUI: O MaTepUaIbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBIICHUM MPUPOJBI, O MECTE M 3HAUYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIi B 00€CTICUCHUH YCTOMYMBOTO Pa3BUTHSI,
B pEIICHUU MPOOJIEM DKOJOTHYCCKOM, DHEPreTHYeCKOW M THIINEeBOM OE30MMacHOCTH, B
Pa3BUTHUH MEIUIIMHBI, CO3JaHUH HOBBIX MaTEpHaoOB, HOBBIX MCTOYHHKOB DHEPTHH, B
obecrieueHnr parmoHaAILHOTO MTPUPOIOTIONB30BaHMS, B (DOPMHUPOBAHUHA MUPOBO33PEHUS
U OOIIEH KyJIbTyphbl YEJIOBEKA, a TAK)KE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JO0POBBI0 M TPUPOJHOM CpPENE; BIAACHUE CUCTEMOM XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS — XUMHUYCCKHHM YJIEMEHT, aTOM, SIPO
aToOMa, U30TOIIbI, JIIEKTPOHHAS 000I0YKa aToMa, S-, P-, d-aToMHBIE OpOHUTAIH, OCHOBHOE
¥ BO30YXIEHHOE COCTOSTHUS aTOMa, THOpUIN3aliis aTOMHBIX OpOUTANeH, HOH, MOJIEKYJIa,
BaJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas CBS3b
(koBaJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs), KPHUCTAJUIMYECKas peIérka,
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XUMUYECKasi PEAKLHs, PACTBOP, DJIEKTPOJUTHI, HEDJICKTPOJUTHI, SJIEKTPOIUTUYECKAS
JUCCOLIMAIMS, CTENEHb JHCCOLUMAlWW, BOJOPOAHBIA IOKAa3aTelb, OKHUCIUTENb,
BOCCTAHOBUTENb, TEIUIOBOM A(PPEKT XUMHUUECKOU pEaKIuu, CKOPOCTh XHUMHYECKOU
peakluud, XMMUYECKOE PABHOBECUE; TEOPUHM M 3aKOHBI (TEOPHS 3IIEKTPOIUTHYECKOU
ayccounanuu, nepuoanueckuid 3akoH [[.M. MeHpeneeBa, 3aKOH COXpPAaHEHHSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS U MTPEBPAILECHUS SHEPTUH ITPU XUMUUYECKUX PEAKIIUAX, 3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEpPHOCTH,
CHMBOJIMYECKUN S3bIK XHMHUH, MHUPOBO33PEHUECKHUE 3HAHUA, JEXKAlUMe B OCHOBE
NOHUMAaHUSl TNPUYMHHOCTH W CUCTEMHOCTH XHMHYECKUX SIBICHHUI; COBPEMEHHbIE
NPEACTABICHUS] O CTPOCHUM BEUIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJSIDHOM U
HAJMOJIEKYJIIPHOM YpPOBHAX; MPEICTaBICHUS O MEXAHU3MaX XUMHUYECKUX PEaKLUi,
TEPMOJIMHAMUYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTAX HX IPOTEKaHUA, O
XUMUYECKOM DPaBHOBECUHM, PACTBOPAaX M JUCHEPCHBIX CHUCTEMax; (HaKTOJIOTUYECKUE
CBEJICHMSI O CBOMCTBAX, COCTABE, MOJYYEHUH U 0€3011aCHOM MCIOJb30BaHNN BAXKHEUIIINX
HEOPTraHWYECKHUX BELIECTB B OBITY M MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, OOIIMX
HAyYHBIX NPUHLHUIIAX XUMHUYECKOTO IPOU3BOJCTBA; C(HOPMUPOBAHHOCTh YMEHUM:
BBISIBIISITh  XapaKTEpHbIE TMPU3HAKU TOHATUH, YCMAHA6Iu8ams WX B3aUMOCBSA3b,
UCNOIb306aMb COOTBETCTBYIOINE ITOHATHS IPU ONMCAHUU HEOPTaHUYECKUX BEIECTB U
UX MpeBpaeHnit; cOPMUPOBAHHOCTh YMEHUS UCIIOJIb30BAaTh XHMUUECKYIO CUMBOJIMKY
Uil cocTaBieHus (OpMYJ BEIIECTB M YPaBHEHMM XHMHUYECKHX  pEaKIHid,
cucrtematnyeckyto HomeHkiaTypy (IUPAC) u TpuBuanmbHbie Ha3BaHUS OTACIIBHBIX
BEILECTB; C(HOPMUPOBAHHOCTh YMEHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX JIEMEHTOB B COEAMHEHUSX, BUJI XUMHUECKOU CBA3M (KOBAJICHTHAs, MOHHAS,

MeTaJuIMuecKasi, BOJOPOAHAs ), TUIl KPUCTAINIMYECKON PEeIIETKH KOHKPETHOTO BEILIECTBRA;
c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMUYECKON CBS3M M THUMA KPUCTALIMYECKON PEIIETKH, OOMEHHBIM U JOHOPHO-
AKLENTOPHBIA MEXaHM3Mbl OOpa30BaHUA KOBAJEHTHOW CBs3H; C(HOPMUPOBAHHOCTH
YMEHUH KJIaCCU(PUIIMPOBATh: HEOPTAHUYECKUE BEIIECTBA MO UX COCTaBYy, XMMHUYECKUE
peakluM [0 pa3IUYHBIM MpU3HAKaM (YHUCIy U COCTaBy pEarupyrollux BEIIECTB,
TeIIoBOMYy 3(G(EeKTy peakind, HW3MEHEHHUIO CTeNeHEeH OKHUCIEHUS DJIEMEHTOB,
0o0paTUMOCTH, YYaCTHIO KaTajau3aropa W JpYyTHUe); CaMOCTOSTEIBHO 6blOUpamv
OCHOBaHUS M KPUTEpUHU ISl KJIACCU(UKALMKA HM3YyYaeMbIX BEIIECTB M XUMHUYECKHUX
peakimii; chopMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI ITEpUOInYEcKOro 3akoHa J[. 1.
MenzeneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
NPOTHOCTHYECKYIO  (QYHKIUHU;  CHOPMHUPOBAHHOCTh YMEHUM:  XapaKTepU30BaATh
AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHMUYECKHUX DJIEMEHTOB IIEPBOr0—YETBEPTOIO
nepuonoB Ilepuomnueckor cucremsl J[.MI. MenneneeBa, WCIONb3ysd MOHATHUA
(QHEPreTUYECKHE YPOBHU», «IHEPreTHYECKUE TOIAYPOBHW», «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE U BO30YXIEHHOE DSHEPIETUYECKUE COCTOSHUS aTOMay;
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OOBSACHATh 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB XHMHMYECKHX JJIEMEHTOB U HX
coequHeHurd no mnepuojgam u rpymnmnam [lepuoanueckont cucremsl .M. Menneneena,
BAJICHTHbIE BO3MOYKHOCTH AaTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX
o0onouek; Cc(hHOPMUPOBAHHOCTh YMEHHMH. XapaKTepHU30BaTh (OMHUCHIBATH) 0OOIIHE
XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KJIACCOB, n0OmMEepIcOams CylleCTBOBAaHUE
TEHETUYECKOU CBSA3U MEXIYy HEOPraHUYECKUMH BEIIECTBAMHU C IIOMOIIBIO YPaBHEHU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKINil; CPOPMUPOBAHHOCTD yMEHUS
pacKpbIBaTh CYIIHOCTb: OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuui
MIOCPEJICTBOM COCTaBJICHHS JIEKTPOHHOTO OajlaHCa 3TUX PEaKIMil; peakuil MOHHOIO
0oOMEHa IMyTEM COCTaBJIEHUS UX MOJHBIX U COKPAUIEHHBIX HOHHBIX YPaBHEHUH; peaKui
THJIPOJIN3a; peakluii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe IMIPOKCOKOMITIIEKCOB IIMHKA
U aIIOMUHUA); C(POPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PpEAKIUN C Y4YETOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHUS! CKOPOCTH XMMHUYECKOW PEAKIIMK B 3aBUCUMOCTH OT Pa3Iu4HbIX (PaKTOPOB, a
TAK)KE€ XapakTep CMEIIECHHS XHWMHYECKOrO PABHOBECHS IOJ BIUSHUEM BHEIIHUX
Bo3aeiicTBuil (mpunuun Jle Illarense); chopMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh
XUMHAYECKUE PEAKIUH, JEKAIIME B OCHOBE NPOMBIIIJIEHHOTO IIOJYyYEHUS CEPHOM
KHACJIOThI, aMMHaka, oOIlMe Hay4Hble MPUHIUINB XUMUYECKHUX IPOU3BOJCTB;
€JIECO00PAa3HOCTh NMPUMEHEHHUS] HEOPraHWUYECKUX BEUIECTB B NMPOMBIIUIEHHOCTH U B
OBITY C TOYKM 3pPEHUS COOTHOILIEHHS PHUCK-TI0JIb3a; CHOPMUPOBAHHOCTH BIIAICHUS
CHUCTEMOM 3HAHHMI O METOJIaX HAy4YHOTO MO3HAHUS SIBJICHUH MPUPOILI — HAOIIOACHUE,
U3MEPEHHE, MOJIETUPOBAHKE, IKCIIEPUMEHT (peabHbId U MBICIICHHBIN ), UCIOIb3yEMBbIX
B €CTECTBEHHBIX HAyKaxX, YMEHUS NPUMEHATh 3T 3HAHUS IPH SKCHEPHUMEHTAIBHOM
UCCJIEIOBAaHUU BELECTB U JUJISI OOBSICHEHUS XUMHUUECKHUX SIBICHUM, HMEIOIUX MECTO B
MPUPOJE, MPAKTUYECKON IEATETbHOCTH YEJIOBEKA U B TOBCETHEBHOM KU3HU;
c(hOpMHUPOBAHHOCTh YMEHUS BBIABIISITH B3AUMOCBSI3b XUMUUYECKUX 3HAHUUN C MTOHATUSMU
U MIPEICTABIICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I 00JIe€ OCO3HAHHOTO
MMOHUMaHUsI MaTEepUAIIBHOIO €UHCTBA MHUpPA; CHOPMHUPOBAHHOCTh YMEHHUS MPOBOIUTH
pacy€Tsl: C HCHOJB30BAHMEM IIOHATUN «MAcCOBasl JOJII BEIIECTBA B PAacTBOPE» H
«MOJISIpHAsi KOHIIEHTpPALMs»; MAacChl BelllecTBa WM 00bEMa raza Mo H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MU OOBEMY OJHOTO U3 YYAaCTBYIOIIUX B peakluu
BELIECTB; TEIJIOBOr0 3P (eKTa peakuu; 3HaU€HHs BOJIOPOTHOTO NTOKA3aTelsi pacCTBOPOB
KHUCJIOT U ILEJI0Yell ¢ M3BECTHOM CTENEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJIMUECTBA
BELIECTBA) NIPOLYKTA PEAKLUH, ECIIM OJHO U3 UCXOAHBIX BEUIECTB JAHO B BHJIE PACTBOPA
C OoIpeaeIEHHON MacCOBOM JI0JIe pacCTBOPEHHOTO BEIIECTBA UITH JIAHO B U30BITKE (MMEET
IpUMecH); JOJM BbIXOAA TMPOJAYKTa peakuuu; OOBEMHBIX OTHOILIEHUH Ta3oB;
c(hOpMHUPOBAHHOCTh YMEHUI : CAMOCTOATENBHO TUIAHUPOBATH U MMPOBOJIUTH XUMUYECKHUM
HKCIIEPUMEHT (IIPOBEJICHUE PEAKIMII HOHHOTO 0OMEHa, OITBEPKICHIUE KaYeCTBEHHOTO
COCTaBa HEOPraHWYECKUX BEILIECTB, OIPEIAECICHUE CpelIbl PACTBOPOB BEILIECTB C
MOMOUIBI0 MHAMKATOPOB, M3yUYEHUE BIMSHHS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh
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XUMHUYECKOW pEeaKkIUM, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaM «MeTauiby U
«HemeTamnel») ¢ coOMONCHHEM TPAaBMII 0E30MMaCHOTO OOpAICHHsS] C BEMIECTBAMU U
Ja00paTopHbIM 000pyI0oBaHuEM, (HOPMYIHPOBATH 11€b UCCICAOBAHUS, NPEOCMABIAMb
B pa3nu4HON (OpME PE3yNbTAaThl DKCICPUMEHTA, AHAIUZUPOBAMb W OIEHUBATH WX
JIOCTOBEPHOCTh; C(OPMHUPOBAHHOCTh YMEHHI: COONIOJATh MpaBuja I0JIb30BaHUS
XUMHUYECKOM MOCyI0M U J1a00paTOpHBIM 000pYI0BaHUEM, OOpAIIICHUS C BEIICCTBAMH B
COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITTOJTHEHHIO JJAOOPATOPHBIX XUMUYCCKUX OIBITOB,
AKOJIOTHYECKH 11€JIECO00PA3HOT0 MOBEACHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJIAX
COXPaHEHHsSI CBOETrO 3JI0POBbS, OKPYKAIOWIEH MPUPOJHOW CpPEAbl U JOCTHUKEHUS €€
YCTOMYHUBOTO PA3BUTHS, OCO3HABAMb OMACHOCTh TOKCHYECKOI'O JICMCTBHUSI HA YKUBBIC
OPTraHU3Mbl ONPEAECIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMASI CMBICI IMOKAa3aTels
ITJIK; c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATh IICJICHANIPABICHHBI ITOMCK
XUMUYECKON HMH(OpMAIIMU B Pa3IUYHBIX HCTOYHUKAX (HaydyHas U y4yeOHO-Hay4Has
JuTeparypa, cpeiacTtBa maccoBod umHbopMmanmu, VHTEpHET W Jpyrue), KpUTHUYECKU
aHaJIM3UPOBaTh XMMHUYECKYI0 MH(OpMalMio, rnepepadaTbiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C MIOCTABJICHHON yueOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue DONeKTpOHHbBIE
Ne KonuuectBo [Iporpammuoe OcHOBHBIE BUBI P
paszeiioB U TEM (mudpoBbIe)
n/n 4acoB coJiep)KaHue JEATETLHOCTH 00y4YarOINUXCs

y4eOHOro MpeaMeTa

oOpa3oBaTellbHbIE PECYPCHI

Pasznea 1. TeopeTuueckue

OCHOBBI opraaneCKoﬁ XHUMHUH

1.1

[Ipenmer
OpPraHUYECKOMN
XAMUU.
Teopus
CTPOCHUS
OPraHUYECKUX

COCIMHEHUN
A. M.
byrneposa

8

[IpenmMer u 3HaYeHUE
OpraHUYECKON XHUMUH,
MPEJICTABIICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COEIUHEHUH.
DJIEKTPOHHOE CTPOEHUE
aToMa yriepoja:
OCHOBHOE U
BO30YXKJIEHHOE
coCcTosiHUs. BaneHTHbIe
BO3MOXXHOCTH aToMa
yriepojia. XuMHYeCKast
CBSI3b B OPraHUYECKUX
COCIMHEHUAX. THIIBI
ruOpuIn3aliyg aToMa
yriiepoja. MexaHu3mbl
o00pa3oBaHuUs

PackpbIBaTh CMBICI
M3y4aeMBbIX TOHATUH
(BBIACIISITH UX XapaKTEPHBIC
MPU3HAKHK) U IPUMEHATH 3TH
MOHSTHUS IPU ONTUCAHUU
COCTaBa U CTPOEHUS
BEILECTB, IJISI OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U
sIBJICHUM. PackpbIBaTh
CMBICII ITOJIOKEHUN TEOPUHU
CTPOCHUSI OPTaHUUECKUX
BemiectB A. M. bytiepoBa u
MPUMEHATH UX JJIs
OOBSICHECHMS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT
COCTaBa 1 CTPOCHMS.
Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JJIS

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/10/

30



http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/10/

®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

KOBAJICHTHOH CBSI3U
(OOMCHHBIN H
JIOHOPHOAKIIETITOPHBIN ).
Turel nepexkprIBaHus
aTOMHBIX OpOuTajei: G-
u m-cBsi3u. OMuHapHas,
JIBOMHAS U TpOWHAs
cBs3b. CIIoco0B!
pas3pbiBa CBS3EH B
MOJIEKYJIaxX
OpraHUYECKUX
BemiecTs. IloHsaTue o
CBOOOJHOM pajiuKae,
Hykieoduie u
anekTpodue.

Teopus ctpoeHus
OpraHUYECKUX

COCTAaBJICHHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEPHYTHIX,
COKpaIIEHHBIX, CKEJIETHBIX )
dbopMyIT OpraHNIECKUX
BCIIECTB.

OnpenensaTs BUABI
XUMHUYECKOU
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coenquHeHn A.M.
byrtneposa u ee
COBPEMEHHOE Pa3BUTHE
— CTPYKTYypHasi TEOpHsI
OpraHUYECKUX
COEAMHEHN. 3HAaYEHUE
TEOPUU CTPOCHUS
OpraHUYECKUX
COCIMHEHU.
MonekynspHble U
CTPYKTYpHbIE
(bopMyIbL.
CrpyktypHBIE
bopMyIIBl pa3TUIHBIX
BUJIOB: pa3BEepHYyTasl,
COKpalleHHas,
ckenetHas. M3zomepus.
Buner uzomepuu:
CTPYKTYypHas,
IPOCTPAHCTBEHHASI.
DIIEKTPOHHBIE

3¢ exTs B MOJIEKyIax
OpraHUYECKUX
COCMHEHNH.

CBsI3U (OJJMHAPHBIE,
KpaTHBIC) B
OpTraHUYECKUX
COCIMHEHUSX.
XapakTepu3oBaTh pOJb U
3HA4YE€HUE OPTaHNYECKON
XUMUU B PECIICHAN
po0JIeM 3KOJIOTHYECKOM,
MHIIEBOI 0E30ITaCHOCTH,
B Pa3BUTHH MEIUIIMHBI,
CO3/IaHUH HOBBIX
MaTepHuayioB, B
oOecrieueHun
PalMOHAIIBHOTO
MPUPOIOTIOIb30BAHUS;
MOATBEPKIATH €€ CBSA3b C

JIPYTUMU HaAyKaMH.
Hcnons3o0BaTth MOJEIN
OpTraHUYECKHUX BEIIIECTB

JUTSL WULTIOCTPAITAU UX
XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO
ctpoenusi. HaGmronate u
OTHCHIBATH
JIEMOHCTPAIIMOHHBIE
OTIBITHI; IPOBONTH H
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NuaykTUBHBIN 1
ME30MEpHBIN dPPEKTHI.
[IpencraBienue o
Kiaccuukanum

OpraHN4YCCKHX BCIICCTB.

[TonsiTue o
GyHKIIMOHATBHON
rpynrme. ['omosnorus.

I'omonoruueckue PAABIL.

Homenknarypa
OpraHUYECKUX
COeINHECHUN
(cuctemaTuueckas u

TPUBUAJIbHBIE HA3BAHUS).

OcobenHoct
KJ1accupUKaIys

OPraHUYECKUX PpPEaKIUM.

OKHUCIIUTEBHO-
BOCCTAHOBUTEJIHHBIE

pEaKLUU B OPraHUYECKOU

XUMHH.
JKCnepUMEeHTAJIbHbIE

METOAbI H3YYCHUA
BeEIIECTB H Hux

NpeBpalieHu:

OIINChIBATb ﬂa6opaTopH1>16
OIIBITBI
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O JlemoHcTpaiuu:

O 03HAKOMJICHHUE C
o0pasiaMu OpraHuYeCKUX
BEILIECTB M MaTepuagaMu
Ha UX OCHOBE;

O OIIBITHI I10
MIPEBPAIIECHUIO
OpPraHUYECKUX BEIECTB
MIpU HAarpeBaHUU
(ru1aBnieHue, oOyTiIMBaHUE
U TOpPEHHE).

O JlabopaTopHBIE OMBITHI:

O MOJEIIUPOBAHUE
MOJICKYJT OpPTaHUYECKUX
BEIIICCTB

Hroro no pazneny

Paznen 2. YriieBoaopoabl
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2.1

IIpenenbHble
YTIEBOIOPOABI —
aJIKaHsbl,
LMKJIOATKaHBI

Aukanbl. ['oMonornueckuit
PSI amKaHOoB, 001Ias
dbopmya, HOMEHKIIATypa U
M30Mepusl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI
aJIKaHOB, SP°-
TUOpUIU3AIHS ATOMHBIX
opOurtanei yriepoja, c-
CBSI3b.

Kongopmeprr.
du3nyecKue CBOMCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA
AJIKaHOB: PEaKIIUU
3aMeIICHHUS,
H30MEepU3allnH,
JETUIPUPOBAHMSI,
IIUKJIM3AIH, TTHPOJIHN3a,
KpEKHHTa, TOPCHUSI.
Haxoxnenue B mpupoje.
CnocoObl OJIy4eHHs U
IPUMEHEHUE AJTKAHOB.

Bianers nzydaempimMu
XUMHUYECKUMHU TMOHSITUSMH.
BrIsIBISITE XapakTepHbIC
MIPU3HAKH TTOHSITHH,
YCTaHAaBJIMBATh UX
B3aMMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOILINE
MOHATHS TPH ONUCAHUU
COCTaBa, CTPOCHUS U
IIpEBpALCHUN
OpPTraHUYECKUX
COCIMHEHUN.
Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BEpHYTOH,
COKpaII€HHOMN, CKEJIETHOM )
dbopMyI1 YIIIEeBOIOPOIOB.

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/10/
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Hukmoankauel. O0mmas
dbopmya, HOMEHKIIaTypa U
HU30MEpHHL.

Oco06eHHOCTH CTPOCHUS U
XUMHUYECKHUX CBOMCTB
MaJibIX (IIUKJIOMPOIIaH,
UKIJIOOYTaH) U OOBIYHBIX
(IIMKJIOTICHTAH,
ITUKJIOTEKCaH)
IUKJIOaIKaHOB. CIOCOOBI
MOJTYYCHUS ¥ TIPUMCHCHHE
LIMKJI0AJIKAHOB

YcraHaBiauBaTh
MPUHAJIEKHOCTD
BEIIICCTB K
ONPEAECICHHOMY KJACCy
YIJIEBOJOPOIOB T10

COCTaBy H CTPOCHHIO,
Ha3bIBaTh UX

10 CUCTEMaTHYECKOU
HOMEHKJIATypE; IPUBOJIUTH
TPpUBHAJIbHBIC Ha3BaHUS
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2.2

Henpenenbusie
yIJIE€BOJOPO/IBIL:
AJIKEHBI, aJIKaJUEHBI,
AJIKVHBI

14

AJIKEHBI.
['oMosornueckuui psn
aJIKEHOB, 00IIIas
dbopmyra, HOMEHKIATypA.
DJIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI
aJIKEHOB, SP>-
TUOpUIU3AIHS ATOMHBIX
opOuTasnei yriepona, 6- v
n-cBaA3U. CTpyKTypHas
reoMmeTrpuyeckas (yuc-
mMpaHc-) U30Mepusl.
dur3nyeCcKue CBOMCTBA
AJIKEHOB. XUMUYECKHE
CBOKWCTBA: PEAKIINU
IPUCOCTUHEHUS,
3aMEIICHUs B O
MIOJIOKEHUE MPU TBOMHOU
CBSI3H, TIOJTUMEPHU3ALNN 1
OKHUCJICHHUS.
IIpeocmaenenue o
MexaHuzme peakyuu
9NeKMpPOPUILHO20

OTACJBHBIX IIPEJACTABUTEIICH
YIJIEBOJOPO/IOB.
OnpenensiTe BUABI
XUMHYECKOM CBSI3U B
MOJIEKYJIaX YIJIE€BOJI0POJOB
(KoBaJICHTHAs HEMOJISIPHAS
U TIOJISIpHAs, G- U TT-CBSI3b).
[TonrBepxnath HA
KOHKPETHBIX NMPUMEpPax
XapaKTep 3aBUCUMOCTHU
PEAKIIMOHHOMN
CIIOCOOHOCTH
YIJIEBOAOPOIOB OT
KpaTHOCTU U THUIIA
KOBAJICHTHOU CBsI3U (0- U
T- CBSI3M), B3aMHOTO
BJIMSIHUSI AaTOMOB U TPYIIII
aTOMOB B MOJIEKyJax; a
TaKXke OT 0COOCHHOCTEH
peanu3aiu pa3audHbIX
MEXaHU3MOB MMPOTEKAHUS
pEaKIuu.
XapakTepu3oBaTh COCTAB,
CTpOEHUE, MPUMEHEHHE,
dbuznyecKre 1 XUMUYECKUE

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/10/
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npucoeounenus. ITpaBuio
MapkoBHHMKOBA.
KauectBennsle peakuuu
HA JIBOMHYIO CBA3b.
CriocoObl IOJTy4eHHS U
IPUMEHEHUE aJTKEHOB.
AJKauEHBI.
Knaccudukanus
aJIKaIMCHOB
(compsiKEHHBIE,

CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTYYECHUS
YIJIEBOJIOPO/IOB,
MIPUHAJICKAITUX K
Pa3IMYHBIM

. 10—-11 xnaccel (yrayOnE€HHbBIN YPOBEHbD)
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U30JIMPOBaHHEIC,
KYMYIUPOBAHHDBLE).
OcobenHoCTH
AIIEKTPOHHOTO CTPOCHHUSI U
XAMHUYECKUX CBOICTB
COTIPSDKEHHBIX JTUEHOB,

1,2- u 1,4-ipucoeMHeHNUE.

[Tomumepusanus
CONPSKEHHBIX TUEHOB.
CriocoObl IOJTy4eHHS U
MIPUMEHEHUE aTKaTUEHOB.
AJIKUHBI.
['oMosornueckuui psn
aJIKMHOB, o0as ¢popmya,
HOMEHKJIaTypa 1
U30MeEpHsl. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI
AJIKUHOB, SP-
rUOpUIU3aIHS
AJNIEKTPOHHBIX opOUTanei
aToma yriepoja.
Du3nvecKrue CBOMCTBA
AIIKWHOB.

KJIacCaM.
BbISIBISITE T€HETUUECKYTO
CBSI3b MEXKITY
YTJII€BOJAOPOIAMHU
Pa3ITUYHBIX KJIACCOB U
IIOATBEPXKAATh €€ HAITMYue
YpaBHEHUSIMU
COOTBETCTBYIOIIHNX
XUMUYECKUX PEAKIUN C
UCITIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYyJ
BEILECTB.
XapakTepu3oBaTh
HUCTOYHUKHU
YTJI€BOAOPOJAHOTO ChIPhs
(aedTh, IPUPOHBIH Ta3,
YTOJIb), CIIOCOOBI UX
nepepadoTKu 1
MPaKTUYECKOE TPUMEHEHUE
MOJIy4aeMbIX TIPU 3TOM
IPOYKTOB.

Hcnonp3oBath
oOIIIeHayYHbIE METO IbI
MO3HAHUSL TIPU
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XUMHUYECKHUE CBOMCTBA:
PEAKLHMU TPUCOCTUHEHNS,
TAMEpPU3aIU U
TpUMEPHU3AIUH,
okucyieHus. KuciorHeie
CBOMCTBA aJIKMHOB,
MMEIOIIUX KOHIIEBYIO
TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiu Ha
TPOMHYIO CBSI3b.

CnocoObl OJTy4eHUs 1
MPUMEHEHNE ATKUHOB

CaMOCTOATEIbHOM
IUTAHUPOBAHUH,
MPOBEICHUH U OITMCAaHUU
XUMHUYECKOTO
IKCIIEPUMEHTA
(JtabopaTopHBIE OIIBITHI U
MpaKTUYECKHUE PadOThI).
CnenoBaTh npaBuiiam
0e3omacHo paboThI B
nabopaTopuu TpH
UCIIOJIb30BAaHUU
XUMHYECKOHN TIOCYIBI U
000py10BaHUs, a TAKKE
npaBujIaM OOpalieHus ¢
BEIIECCTBAMH B
COOTBETCTBHH C
WHCTPYKIUSIMU
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2.3

ApomaTtuyeckue
YTJIEBOAOPOABI
(apensr)

ApomaTtuyeckue
YIJIEBOIOPOIBL.
['oMosornueckuui psn
apeHoB, oO1as gopmya,
HOMEHKJIaTypa U
u30Mepusi. JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI
OeH3zona.

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/10/
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IIpasuno
ApOMAmMuyHOCmu,
npumepvl APOMAMU4eCKUx
coeounenul. Dusnaeckue
CBOKCTBA apEHOB.
XHUMHUYECKHUE CBOMCTBA
OeH30J1a B €T0 TOMOJIOTOB:
pPEAKLIMM 3aMEIICHUST B
O€H30JILHOM KOJIBIIE U
YTJIEBOJOPOIHOM
paaukaie, peakiuu
MIPUCOEAUHEHUS],
OKHCJICHHE TOMOJIOTOB
O0eHzona. Peaxyuu
INeKMpPOPUILHO20
3ameuieHusl.
[IpeacraBnenue o6
OPUEHTUPYIOIIEM
JICCTBUM 3aMECTUTEIICH B
OEH30JIbHOM KOJbIIC Ha
npuMepe aTKUIbHBIX
paIuKaoB,
KapOOKCUITHHOM,
TUJPOKCUIILHBIN, aMUHO-

BBITIOJIHEHHUS
71a00paTOPHBIX ONBITOB U
MPaKTUYECKUX paboT Mo
MOJIYYSHUIO U U3YUYECHUIO
OpraHUYECKUX BEIIECTB.
[IpeacTaBnsTh pe3yabTaThl
JKCIIEpUMEHTa B (hopme
3aMKCcH ypaBHEHUN
COOTBETCTBYIOILIUX
peaKkIuii U JieraTh BIBOJIbI
Ha UX OCHOBE.

[TpoBOIUTH BEIYHMCIICHUS
TUTSL OTIPE/ICIICHUS
MOJIEKYJIAPHOM (hOpMYITBI
OpPraHUYECKOTO BEIIECTBA
M0 YPaBHEHHIO
XUMUYECKOU PEAKIUH U 110
MacCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOSIINX B
€ro COCTaB, M0 Macce
(o0BeMy) IPOIYKTOB
CTOpaHUS.
CamocTOSITENBHO
TUTAHUPOBATh U
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Y HUTPOTPYyIIl, aTOMOB
raJIOr€HOB.

Oco0eHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIA.
[Tonumepusanus ctupona.
CriocoOsl nosTy4eHus u
MIPUMEHEHUE
apoOMaTUYECKUX
YIIEBOAOPOI0B

OCYIIECTBIIATH CBOIO
MI03HABATEIIbHYIO
JeSTebHOCTh; IPUHUMATH
aKTHBHOE y4acTUE B
IpyNIoBoi y4eOHoi
JeSITeTEHOCTH
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2.4

[Ipuponubie
MCTOYHHUKHU
yTIEBOJAOPOJIOB U UX
nepepaboTka

[Ipuponusblii ras.
[TommyTHbIe HEDTAHBIC
ra3el. Hedtp 1 eé
MIPOUCXOXKICHHUE.
Kamennslit yroas u
MPOIYKTHI €T0
nepepadoTKu.
Cnoco0bl nepepaboTKu
HedTU:

NEPEroHKa, KPEKUHT
(TepMUYECKHIA,
KaTaTUTUYECKUN ),
pubOPMHUHT, TUPOITU3.
[IponykThl nepepaboTKu
HedTH,
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OBITY.
I'eneTnueckasa CBSI3b
MEXIY PA3JIMYHBIMU
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2.5

["anorennpounsBogHbIE
yTIEBOAOPOJIOB

DIEKTPOHHOE CTPOCHHE
rajgoreHOIPOU3BOIHBIX
yTII€BOI0pO10B. Peakunu
3aMEIlEeHHs rajJoreHa Ha
TUAPOKCUI,
HUTPOTPYIILY,
UAHOTPYTIIY,
amMuHOrpymmy. [leiicteue
Ha TaJIOr€HIPOU3BOIHBIE
BOJIHOT'O U CIIUPTOBOTO
pacTBOpa LIEIOYH.
BzanmopeiicTBue
JUTAJIOT€HAJIKAHOB C
MarHvueM M [IUHKOM.
[TonsiTue o
METaJUI0OPTaHUYECKUX
COECIMHECHMSIX.
Hcnonp3oBanne
rajoreHIpPOU3BOAHBIX B
OBITYy, TEXHUKE U B
CUHTE3E.
JKCIepUMEHTAJIbHbIE
MeTOAbl U3yUEeHUs
BelIeCTB U UX
NpeBpaLlleHU:

0 JeMoHcTpauuu:

http://school-collection.edu.ru/
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O J€MOHCTpaLHs
(GU3NYeCKUX  CBOWCTB
YTJIEBOJOPOIOB
(pacTBOPUMOCTS); a
KaueCTBEHHbIE PEAKIIUU
YTJIEBOJOPOIOB
Pa3ITUYHBIX KJIACCOB
(oOecuBeUnMBaHUE
OpOMHOM WJIU UOTHOM
BOJIbI, PaCTBOpa
nepMaHraHara Kajius,
B3aHMMOJICUCTBHUE
areTuiIeHa
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C aMMHaYHBIM PaCTBOPOM
oKcujia cepedpa);

O 00pa3Iel miacTmacc,
Kay4yKOB M PE3UHBI;

a kosutekuuu «HepTo»
U «YTOIbY;

g BUJI€OparMeHT
«BynkaHu3anus pe3uHb).

0 JIaGopaTopHbIE€ OIBITHI:
g O03HAKOMJIEHHUE C
oOpa3nam miactmacc,
Kay4yKOB M pe3uHbl; [
MOJEJINPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX;

g NOJIyYEHNE METaHa U
W3YYEHHE €TO CBOWCTB;

O IIOJIy4YEeHUE
alleTUIICHA U U3YYEHUE €ro
CBOWCTB.

* [IpakTueckue paboThI:
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Ne 1. IlonyueHnue sTuneHa u
M3yYE€HUE €T0 CBOMCTB.
* PacuéTtHble 3a1aUu:

g ONPEIECICHNE
MOJIEKYJIAPHON  (hOpMYJIbI
OpraHUYECKOTO BEIECTBA
0  MACCOBBIM  JIOJISIM
aTOMOB AJIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB,;

00 maxoxxaeHue
MOJIEKYJIIPHOI (pOpMYIIbI
OpraHu4eCcKOT0
COEJIMHEHHUSI 110 Macce
(oOBeMy) TPOIYKTOB
CrOpaHus; pacy€Thl MO
YPaBHEHUIO XMMUYECKOU
peakiuu

Hroro no paszneny

35
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Paznen 3. Kuciiopoacoaep:kaimue OpranHm4ecKue coeIuHeHus

3.1

Crouptel. @eHon

11

[IpenenpHbIE OJTHOATOMHBIC
criupTthl. CTpoeHUE
MOJIEKYJ (Ha mpuMepe
METaHOoJa 1 3TaHOJIa).
['omonornueckuit psg,
oOmast popmyia,
M30MepHsi, HOMEHKIIaTypa 1
KJ1accu(puKanus CiupTOB.
DU3NYECKHE CBOMCTBA
crupToB. Bogopoanas
CBSI3b. XUMHYECKHUE
CBOMCTBA: PEAKIINU
3aMeIleHus, JIeTUIpaTaluu,
OKUCJICHUS,
B3aMMO/ICCTBUE C
OpPTraHMYECKUMHU U
HEOpPraHUYE€CKUMU
KUCJIOTAMM.

KauecTBeHnnas peakius Ha
OJIHOATOMHBIE CITUPTHI.
duznonornueckoe 1elcTBUE
ATaHOJIa U METaHOJIa Ha
OpraHu3M YeJIoBeKa.
Crioco0bl MosTyueHus: u
MPUMEHEHUE OJHOATOMHBIX

PackpeiBats cmbICI
U3y4acMbIX OHATUI
(BBLOEJIATH UX XapaKTEPHBIE
IPU3HAKH) U IPUMEHSATD 3TU
HNOHSTHUS IPU ONTMCAHUU
COCTaBa U CTPOECHUS
BEUIECTB, /ISl 00bSICHEHUS
OTJIENbHBIX (PAKTOB U
aBieHui. Mcnonp30BaTh
XUMUYECKYIO0 CUMBOJIUKY
JUISI COCTaBIICHHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpal€HHon) hopMy
KHCIIOPOACOIEPKAILNX
OpraHUYEeCKUX BEUIECTB.
YcraHaBnuBaTh
IPUHAIIEKHOCTD
KHCIIOPOJOCOAEPIKALIUX
OpraHUYECKUX BEIIECTB

K OIIPEIECIICHHOMY KJIacCy
[0 COCTaBy H CTPOEHHUIO,
Ha3bIBATH 1504 10
CHUCTEMaTHUYCCKOU
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cnuptoB. [IpocTeie 3pupsi,
HOMEHKJIATypa U U30MEepHsl.
Ocob6eHHoCcTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

HOMEHKJIAaType; NPUBOJUTH
TPUBHAJIbHBIE HA3BAHUS

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U
ruiepud. uzndeckue u
XUMHUYCCKHUE CBOMCTBA:
pPEaKIUM 3aMENICHHUS,
B3aMMOJICUCTBHE C
OpTraHUYECKUMHU U
HEOPTaHUYECKUMU
KHCJIOTAMHU, KaueCTBEHHAs
peakius Ha
MHOTOATOMHBIE CITUPTHI.
DU3NOIOru4YECKOe
JICICTBUE HA OPraHU3M
yejioBeka. CriocoObl
MOJIYYEHHS U1 IPUMEHEHHE
MHOT'0OQTOMHBIX CITUPTOB.
®enon. CtpoeHue
MOJIEKYJIbI, B3AUMHOE
BIIMSTHUE THUAPOKCOTPYTIIIBI
1 OSH30JILHOTO SI/Ipa.
dus3nyeckue CBOMCTBA

OTJEIIbHBIX
IIPEACTAaBUTEIIEU

KU CJIOPOJICOIEPKAIINX
COCJIMHCHUU.
XapakTepu3oBaTh COCTAB,
CTPOCHUE, IPUMEHEHHE,
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI MOTYYEHUS
MPEJICTABUTENEN
PA3JIMYHBIX KJIACCOB
KHUCJIOPOJICOICP KX
COCIUHCHMI; BBISBISATH
TEHETUYECKYIO CBS3b
MEXK]ly HUMU U
MOATBEPK AT €€ HATTUYUE
YpaBHEHUSIMH
COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIAN C
HCIIOJIb30BaHUEM
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dbenoma. OcobeHHOCTH
XUMHYECKUX CBOWCTB
denoma. KauectBeHnbie
peakmu Ha (PEeHOI.
TokcuaHOCTH (heHoa.
Crioco0sbI osTyueHus u
npuMeHeHue GeHona.
®denondopmanbaeruaHas
cMona

CTPYKTYPHBIX (OpMyIT
BemiecTB. [loaTBEepk1aTh
Ha KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCIJIOPOJCOIEPKAIIHNX
OpTraHUYECKUX BEIIECTB OT
(GyHKIHMOHAJIBHBIX TPy B
COCTaB€ UX MOJIEKYI,
B3aMMHOTO BIUSHUS
aTOMOB U TPYIIIl aTOMOB B
MOJIEKYJIaxX; a TAaKXKe OT
O0COOEHHOCTH peann3aluu
Pa3JIMYHBIX MEXaHU3MOB
MIPOTEKAHUSI PEAKIUH.
OnuceIBaTh COCTaB,
XUMHYECKOE
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3.2

KapOGonunbHbie
COCTUHEHMUS:
QJIBJICTH]IBI U
KETOHBI.
Kap6onoBsie
KHCTIOTHI.

CnoxxHble 3(QUpBHI.

Kupsr

21

KapGonwmnbHbie
COCUHECHMS: aJIbJACTHIbI 1
KETOHBI. DJICKTPOHHOE
CTPOCHHE KapOOHUIBLHOM
TPYMIIBIL.
['omonoruueckue psiabl
aJIbJCTHI0B U KETOHOB,
oOmrast hopmya,
U30MEpUS U
HOMEHKJIATypa.
dusznyeckue CBOMCTBA
aJIbJCTHI0B U KETOHOB.
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XUMHUUYECKUE CBOMCTBA
aNbJIETUIOB U  KETOHOB
(peakuuu
PUCOEIUHEHNSA).
Ilpeocmasnenue 0
mexanusme peaxkyuti
HYK1e0qhulbHO20
npUcoeoOuUHeHusl.

Oxwucienue  ajlbACTUIOB,
Ka4eCTBEHHbIE  pPEaKIuu
aJIbJIETHUIOB. CriocoOsbl
MOJY4YEHUS] U MPUMEHEHUE
aJIbJACTUI0B U KETOHOB.
OIHOOCHOBHBIC
npejeabHble KapOOHOBBIE
KHUCI0TEL. OcoOEHHOCTH
CTPOCHHUSI MOJICKYT
KapOOHOBBIX KUCJOT.
N3omepus n
HOMEHKJIaTypa.
du3nyecKue CBOMCTRBA,
BOJIOPOJTHBIE CBSI3U.
XHUMHUYECKHUE CBOMCTBA:
KHUCJIOTHBIE CBOMCTBA,
peakiust dTepuduKaImm,
pEaKIUU C y4acTUEM

CTpOEHHE U IPUMCHCHHUE
JKUPOB | YTJICBOJIOB,
XapaKTepHU30BaTh UX
3HAYCHUE IS
KU3HEICATCITLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMACHOCTh
BO3JICUCTBUS HA KUBBIC
OpTaHU3MBI ONPEETICHHBIX
KHCIIOPOJICOIEPKAIIUX
OpPTaHUYECKUX BEIICCTB U
MOSICHATH Ha TIPUMEpPAX
CIOCOOBI YMEHBIIIEHUS U
MPEIOTBPAICHUS UX
BPEIHOIO BO3JICUCTBUA Ha
OpraHU3M YeJIOBEKa.
Hcnonb3oBatTh
00IIIeHayYHbIE METO/IbI
MO3HAHUS TIPU
CaMOCTOSATEIIEHOM
IJIaHUPOBAHMH,
MIPOBEJICHUH U OITUCAaHUHT
XUMHUYECKOTO
AKCIICPUMEHTA
(;rabopaTopHBIC OIBITHI U
MpaKTUYECKUE PaboThI).
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YTIE€BOAOPOTHOTO
paaukana.

[ToHsiTHE O MPOU3BOTHBIX
KapOOHOBBIX KUCJIOT:
CJIOHBIE d(PUPHI,
AHUOPUOWL,
2a7102eHaH2UOPUObL, AMUODL,
Humpuivl. OCOOEHHOCTH
CBONMCTB MypPaBbUHOU
KHUCIIOTHI.

Mmuoroo6pasue kapOOHOBBIX
KHCIIOT. OCOOEHHOCTH
CBOWCTB HENPEAEIbHBIX U
apOMaTUYECKUX
KapOOHOBBIX KUCJIOT,
JTUKapOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX
KUJIOT.

CrnenoBaTh npaBuiIam
0e3omacHoil paboThI B
nabopaTopuu TpH
UCIIOJIb30BAaHUU
XAMHUYECKOU NOCYIbI U
000pyI0BaHUs, a TAKKE
npaBuiiaM oOpaIieHus ¢
BCIIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMU
BBITIOJIHEHHUS
71a00pATOPHBIX OMBITOB U
MPaKTUYECKUX paboT Mo
MOJIYYCHUIO U U3YUCHUIO
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[IpencraBuTenu BICIINX
KapOOHOBBIX KUCJIOT:
CTEapUuHOBAs,
NaJIbMUTUHOBAS,
OJIEMHOBAS, JTUHOEBAS,
JIUHOJIEHOBAs KUCTIOTHI.
CriocoObl IOJTy4YeHHUS U
NpUMEHEHUE KapOOHOBBIX
KUCIOT. CIOXKHBIE (PUpPHI.
['omosornueckunii psz,
oOmrast hopmyra, U30OMEpHUsl
Y HOMEHKJIaTypa.

Kupsl: cTpoenue,
(bU3NYECKUE U XUMUICCKHE
CBOWCTBA KUPOB: TUIPOJIN3
B KHCJIOW M IIEJIOYHOU
cpenax. OcoOeHHOCTH
CBOMCTB JKHPOB,
COJIEpIKaIlUX OCTaTKU
HETMPEETbHBIX JKUPHBIX
KUCHOT. JKupbl B Ipupoe.
Mpb11a Kak coJid BBICILIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE JICHCTBUE.
llonamue o

OpraHUYECKUX BEIIECTB.
IIpencraBiATs pe3ysIbTaThl
JKCIIepUMEHTa B (hopme
3aIIMCU YPABHEHUN
COOTBETCTBYIOIIMX PEAKIUN
U JIeNIaTh BBIBOJBI HA UX
OCHOBE.

[IpoBOAUTH BHIYUCIICHUS
JUTSL OTIPEICIICHUS
MOJIEKYJIIPHOM (hOpMYITbI
OPraHUYECKOTO BEIIECTBA
110 YPaBHEHUIO
XUMHUYECKOU pEaKIUU U 110
MACCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B
€ro COCTaB, a TAKXKE Ha
ONPEAEICHUE 10JIM BBIXO1a
MPOAYKTa PEAKIUH OT
TEOPETUYECKU
BO3MOYKHOTO.
CamocTOoSITENBHO
TJIAHUPOBATH U
OCYIIECTBIISITH CBOKO
MMO3HABATEIbHYIO
JIEATEIIbHOCTh; IPUHUMATD
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CUHMEMUYECKUX MOIOUUX
cpeocmeax (CMC)

aKTUBHOE Yy4acTHE B
IpyNIoBoil yueOHoit
JESTEIBHOCTH
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3.3

YrneBoabl

OO6mast  xapakTepucTuka
YTJIEBOIOB.
Knaccuduxkarus
VIJIEBOJIOB (MOHO-, U~ U
MOJIMCaxapubl).

MoHocaxapuapl: TIII0K03a,
bpykTo3a, pubo3a,

rajaaKkTo3a, z[e301<cnp1/1603a.

duznyeckrue CBOMCTBA U
HaXOXJICHUE B MPUPO/IC.
doTOCHHTE3.
Onmuueckas usomepusl.
Konvuamo-yennas
maymomepus Ha npumepe
MOJIEKYIbl
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2II0OKO03bl, npoexyuu
Xeyopca, o- u panomepni
2NI0KO03bl.

XHUMHUYECKHUE CBOMCTBA
TJIFOKO3BL: C YYaCTHUEM
CIIUPTOBBIX U
aNbACTUIHON TPy,
CIIUPTOBOE U
MOJIOUHOKHCJIOE
OpO’KEeHUE TITIOKO3bI.
[IprMeHeHUE TIIFOKO3BIL,
€€ 3HaUCHHE B
JKU3HEICATEIILHOCTH
OpraHu3ma.
Jncaxapuasl:
caxaposa, MajabTO3a U
JIaKTO3a.
BoccranaBauBaronime
5|
HEBOCCTAaHABJIMBAIOIIHE
JAcaxapyuibl.
I'mpponus caxapo3ssl.
Haxoxnenue B
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MIPUPOJIEC U
MIpUMEHEHUE.
[Tonucaxapuapl: Kpaxmall,
TJIMKOT€H U IEJUTI0JIO3A.
CtpoeHre MaKpOMOJICKYJI
KpaxMalia, TJIMKOTeHa U
1IEJUTIOJIO3EI. DU3NUecKue
CBOMCTBa Kpaxmaja u
LEJIJII0JIO3BI. XUMHUYECKHE
CBOICTBA Kpaxmalia
(rugposnu3, KauecTBEeHHAas
peakius ¢ HoaoM).
XHUMHUYECKHE CBOMCTBA
LEJUTIOI03bI (TUIPOJIN3,
peaKIus MoayuYeHue
7(hUPOB LIEIITIOJIO3HI).

ITonsitne
00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3A,

aleTaTHBIN IIETIK).

JKCIepUMEHTAJIbHbIE
MeTO/1bl U3yYeHU s
BeLeCTB U UX
NpeBpalIeHu:
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O JleMoHCTpaIuu:

— CBOMCTBA CIIUPTOB:
pacTBOPUMOCTH B BOJIE,
B3aMMOJICUCTBHE 3TaHOJA
C HATpUEM, OKUCIICHUE
ATUJIOBOTO CIUPTA
JTUXPOMATOM KaJus
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEPUAIIOB); —
Ka4eCTBCHHBIC PCAKIIUN
aJbJICTUIOB:

C aMMHUAYHBIM
pacTBOPOM OKCHJIA
cepebpa u

TUAPOKCHIOM

meau(Il); —

XUMUYCCKUC

CBOMCTBA pacTBOpaA
YKCYCHOU KHUCJIOTHI.

0 JlTaGopaTOpHBIE OIBITHI:

— peaxuus TIUIeprHa C
ruapokcuiom meau(Il);

— OKHCJIEHUE
ATUJIOBOIO CIIUPTa B
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aJbJIETU]] paCKaJICHHOU
MEJIHOUN MTPOBOJIOKOW;

— B3aNMOJECHUCTBUE
pacTBOpa IITIOKO3bI C
ruapokcugom meau(ll);

— B3aHMMOJICUCTBHUE
KpaxMmalia ¢ UOJ0M.

* [IpakTuueckue paboTHI:
No 2. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a1a4 1o teMe «CnupTsl U
dbenomnwly»; Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeME
«KapOoHOBBIE KUCIIOTHI.
CrnosxxHble 2UpbD».

* PacuéTHbIe 3a/1aun:
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— OTpe/ieTICHHE
MOJIEKYJISIPHOI POpMYJIBI
OpPTaHMYECKOTO BEIIECTBA
M0 MAaCCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJISIIIIUX B €T0 COCTAB;
o macce (00bemy)
IPOIYKTOB CTOPaHUs; IO
KOJIMYECTBY BEIIECTBA
(Macce, 00beMY)
HPOIYKTOB PEAKIIMU U/HITU
VCXOJIHBIX BEILIECTB;

- pelIeHHUE PaCUYETHBIX
3a/a4 Ha OIpe/IeTcHHe
JOJIM BBIXOJ1A TIPOTYKTa
PEaKIH OT TEOPETUIECCKH
BO3MOXKHOTO

Hroro no paszneny

41
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Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHnst

4.1 AMUHBEL

AMWHOKHMCIIOTHI.
benku

12

AMHHBI — OPTraHUYECKHE
MIPOU3BOJIHBIC AMMHAKA.
Knaccudukanys aMuHOB:
anuQaTHIECKue U
apOMaTUYECKHUE;
NIEPBUYHBIC, BTOPUYHBIE U
TpetnuyHble. CTpoeHue
MOJIEKYJ, 0011as
dbopmyna, usomepusl,
HOMEHKJIaTypa U
bu3nUecKue CBOICTBRA.
XUMHUYECKOE CBOMCTBA
ann(paTUIECKUX aMUHOB:
OCHOBHBIC CBOMCTBA,
ANKUJIMPOBAHUE, PEAKIIUU
C a30TUCTOM KUCIIOTOM.

Conu anKUJIaMMOHUS.

AHnnnH —
MIPE/ICTAaBUTEIh
aMHUHOB
apoOMaTUYECKOTO
psana. Crpoenue
annnuHa. B3aumHoe

BJIMSTHUC TPYIIIT

PackpeiBaTh cMbICIT
M3y4aeMBbIX ITOHITUI
(BBLIETISATH UX XapaKTepHBIC
MPU3HAKHN) U IPUMEHSATH
ATH MOHATHUS IPU ONTUCAHUU
COCTaBa U CTPOCHUSA
BCIIIECTB, JIISI OOBSICHCHUS
OTIICTBHBIX (DAKTOB U
aBJeHHM. Mcnonp30BaTh
XUMHUYECKYH0 CUMBOJIMKY
JUISL COCTaBIICHHUS
MOJIEKYJIIPHBIX U

CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIl€HHON) hopmMy
a30TcoepKallux
OpPraHUYECKUX BEIIECTB.
OnpenensTh
PUHA]JIEKHOCTD
a30TOCOIEePIKAIINX
BEIIECTB
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aTOMOB B MOJIEKYJIe
anumuHa. Oco0eHHOCTH
XUMHUYECKUX CBONCTB
aHUJIMHA.

KauecTBeHHbIE

peaKIuyu Ha aHWUJIUH.
CriocoObl oJTy4yeHue u
MIPUMEHCHHUE
annpaTUIeCKUX aMUHOB

Y aHWIMHA U3
HUTPOOEH301a.
AMUHOKHUCIIOTHI.
Howmenknarypa "
A30MEPHUS. OtnenbHbIE
MPEJCTABUTENH o-
AMUHOKMCJIOT:  TJIMIIUH,
alaHuH,  (eHUnNaiIaHuH,
CepuH, 2NLYMAMUHOBAS
KUCI0ma, TU3UuH, YUCMeuH.
Onmuueckass  uzomepus
amunokuciom: D- u L-
AMUHOKUCTIOM®L.

dusnyeckue CBOMCTBA
AMHUHOKUCIIOT. XUMHAYECKHUE

K OIpeJIeJICHHOMY KJIacCy
110 COCTaBY M CTPOCHHIO,
Ha3bIBaTh UX IO
CHCTEMaTHYECKOM
HOMEHKJIaType; MPUBOIUTH
TPUBHAIBHBIC HA3BAHUS
OTACIBHBIX
MIPEJCTABUTEIICH.
XapakTepu3oBaTh COCTaB,
CTpPOCHHE, IPUMEHEHHUE,
(bU3NIECKUE U XUMUYICCKHE
CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI MOTYYEHUS
TUTIMYHBIX MTPEACTABUTEICH
a30TCOIep KaIINX
COCIUHCHM.

OnuceIBaThH COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOIiCTBa OEJIKOB;
MOSICHATH Ha IIpUMeEpax
3HaYeHue OCIKOB JIJIs
opraHu3Ma 4ejoBeKa.
[TpoBOANTH BEIYUCICHUS
JUISL OTIPEICIICHHS
MOJIEKYJIIPHOM (hOPMYITBI
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CBOMCTBa aMHMHOKHCIIOT KaK
amM(pOTEepHBIX
OpPraHMYECKHUX COCIMHCHHI,
peakmus
TIOJTMKOHICHCAIUH,
o0pa3oBaHue MENTUAHOM
CBSI3U.

Bbuonorudeckoe 3HaueHUE
AMHHOKHCIIOT.

CuHTE3 NENTUIOB.

benku kak nmpupoaHbIe
noaumMepsl. [lepBuyHas,
BTOpPUYHAS U TPETUYHAS
CTPYKTypa OEIKOB.
XHUMHUYECKHE CBOMCTBA
OCJIKOB: THUIPOJIU3,
JIeHaTypalus,
Ka4ueCTBEHHbIC PEaKIIMU Ha
OCJIKH.

OpPraHUYECKOTO BEIIEeCTBA
10 MAaCCOBBIM JOJISIM
aTOMOB DJIEMEHTOB,
BXOJAIIUX B €r0 COCTAaB, a
TaKXe M0 YpaBHEHUSM
XUMHYECKUX PEaKIIUH.
Hcnionp3oBaTth
oOl11leHayYHbIE

METObI NO3HAHUSA

npu

CaMOCTOSTEIBHOM
IJIAHUPOBAHUH,
MPOBEJICHUU U

OIMCaHUHU

XUMHYECKOTO
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Ilonsmue 06
A30MCco0epIHCauux
2eMmMepoOYUKIULECKUX
COCOUHEHUSIX.
Tupumuounosvle u
NYPUHOBbIE OCHOBAHUSL.
Hyxkneunogvie kuciomot:
cocmas, cmpoetue u
ouonocuueckoe poo.
JKCIepUMEHTAJIbHbIE
MeTO/IbI H3yUeHNsl BellecTB
U UX NMpeBpalleHuii:

O /IemoHCTpaluu:

g pacTBopeHue OEJKOB B
BOJIE;

g JeHatypaius 0eaKkoB
IIPU HarpEeBaHUH,

0 nBeTHbIe peakuu OEKOB.
* [IpakTueckue paboOTHI:
Ne 4., Pemienue
AKCIIEPUMEHTATBLHBIX
3aJ1a4 1o TeMe
«A3zoTcoaepxanue
OpraHUYECKHE
coequHeHus»; No 5

AKCIIEPUMEHTA
(J1abopaTOpHBIC OTBITHI U
MPaKTHYECKUE PabOTHI).
CaMocTOsATETHHO
TUTAaHUPOBATH U
OCYIIECTBIISITH CBOKO
MO03HABATEIbHYIO
JeSITEIbHOCTD;
IPUHAMATH AaKTHBHOE
y4acTHE B IPYIIIOBOU
y4eOHOMU AesITeNbHOCTH
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Pemenue
AKCIIEPUMEHTAJIBHBIX
3aJ1a4 o TeMe
«Pacmo3naBanne
OPTraHUYECKUX
COCJIMHEHUI».

* PacuérHble 3amaun:

O ONPEIEIICHNE
MOJIEKYJIAPHON  (hOpPMYJIBI
OpraHMYeCKOTO  BellecTBa
M0  MacCOBBIM  JIOJISM
aTOMOB AJIEMEHTOB,
BXOJISIINAX B €T0 COCTaB; IO
Macce (00bemMy) TPOIYKTOB
CrOpaHus; IO KOJUYECTBY
BelecTBa (Macce,

00beMy) IMTPOAYKTOB PEAKIIH
W/WT UCXOHBIX BEIIECTB;

0 pemuieHue pacu€THBIX 3a7a4
Ha OmpezesICHUE JOJU BhIX01a
MPOJIYKTa PEaKIUuu OT
TEOPETHYECKH BO3MOXKHOTO

Hroro no paszneny

12
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Pa3zneu S. BeicokoMoJ1eKyJIsIpHbIE COeIUHEHUS

5.1

BBICOKOMOHCKYHHPHBIG
COCIUHCHUA

6

OCHOBHBIE MOHATHUS XUMUU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJMMEpPU3alUU,
CpeaHsisi MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH — MTOJMMEPU3ALIUS
Y TTOJIMKOH/ICHCALIUSL.
Ilpeocmaenenue o
cmepeopeyApHOCMU U
HAOMOJEKYIAPHOU CIMPYKMYpe
NOIUMEPOB, 3a68UCUMOCHTIb
CB0UCME NOIUMEPOB OM UX
MOJIEKYIAPHO20 U
HAOMOJEKYIAPHO20 CIPOEHUSL.
[lonmuMepHbIE MaTepUabI.
ITmactmaccel

(MOJIUATUIICH, TTOJTUIIPOITHIICH,
MOJUBUHWIXJIOPHU/I,
MOJTUCTUPOI,
MOJIMMETUIIMETaKpHIIaT,
MOJIUKApOOHATHI,
noJMATUIICHTEped TaaT).

Bnaners nzyuaeMpimMu
XUMHAYECKUMU
MOHSATUSIMU:
PacKpbIBaTh CMBICIT
WU3Y4aeMbIX OHATUN U
MPUMEHSITh 3TH
MOHSATHUSI TIPU
ONMCAaHUU COCTaBa U
CTPOCHHUS
BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX
BELLECTB, IS
00BSICHEHUS
OT/ICJIbHBIX (DAKTOB U
SIBJICHUI.
Hcnons3oBath
XUMUYECKYIO
CUMBOJIMKY JJIs1
COCTaBJICHUS
CTPYKTYPHBIX (hOpMyJT
BelECTB (MOHOMEPOB U
MOJIMMEPOB) U
YPaBHEHUN peakiui
MOJIMMEPU3ALINU U
MOJINKOH/ICHCALINH.
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YTunu3zanus u nepepadoTka
IJIACTHKA. DJaCTOMEPHI:
HATypaJbHbIM,

OnuceiBaTh COCTaB,
CTPOEHHE, OCHOBHBIE
CBONCTBA u
IpUMEHEHHUE
Kay4yKoB, HanOosee
pacnpoCcTpaHEHHBIX

BHUI0OB ImaacTMacce
BOJIOKOH.

Hcnonb3oBark
oOlIeHayYHbIE

)51
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CUHTETUYECKHE KayIyKH
(OyTameHOBBIH,
XJIOPOIIPEHOBBIN,
W30IPEHOBBIN) U CUITHKOHBI.
Pe3una.

BonokHna: HaTypaibHbIe
(1epcTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a,
aIleTaTHOE BOJIOKHO),
CUHTETHYECKHE BOJIOKHA
(KarpoH U JaBcaH).

Tonumepwi CneyuanbHO20
HasHauyeHus (megon, xeeuap,
INEeKMPONPOBOOsUfUE
nonaumepsl,  Ouopasnazaemvie
noumepbwl).
JKCIepUMEHTAJIbHbIE
MeTObI H3yUeHUsI BeleCTB 1
UX NpeBpalleHUi:

O JleMoHcTpaiuu:

0 o3HakomMiieHHE ¢ 00pa3amMmu
MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, rJiacTmacc,
KAay4yKOB.

O IIpaktuueckue pabOTHI:

METO/IbI TTO3HAHUS
npu
CaMOCTOSITEIIEHOM
TUTAHUPOBAHHH,
IPOBEICHUH U
OTHUCaHUU
XUMHYECKOTO
AKCIIEPUMEHTA
(JtabopaTopHbIe
OTIBITHI U
IPAaKTHYECKUE
paboThI)
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Ne 8. Pemenne
AKCIIEPUMEHTATBLHBIX 3a/1a4 110
teMme «Pacrno3HaBanne
IJIACTMAcC M BOJIOKOH)

Htoro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KIIACC
HaumenoBanue OcCHOBHBIE BUIbI DIIEKTPOHHBIE
Ne KonunyecTBo IIporpamMmmuoe
pa3liesioB U TeM JIEATEeIIbHOCTH (g poBbIe)
/11 4acoB coepKaHue
y4eOHOro mpeameTa 00yYaroIIMXCs o0pasoBaTebHbBIE PeCypChl

Paznen 1. Teoperunueckue

OCHOBbBI XUMHUH

1.1 Crpoenue aToma.
[Teprnonnueckuit
3aKOH U
[lepnognueckas
cucTemMa
XUMHYECKHUX
sanemeHntoB J[.U.
MenneneeBa

9

Atom. CocTaB aTOMHBIX
sAep.

XUMHUYECKUHI

3JIEMEHT. M30TOmHI.
Kopnyckynapuo-
BOJIHOBOU  OVANU3M,
060lUCmEeHHas

npupooa 31eKmpoHa.

Ctpoenue
AJIEKTPOHHBIX
000JI0YCK  aTOMOB,

K8AHMO8ble YUCdA.
DHEpPreTuYecKue YpOBHH
U TOAYPOBHHU. ATOMHBIE

opOuTanm.
Knaccudukanms
XUMHUYECKUX  DIJIEMEHTOB

(s-, p-, d-, famementsl).
Pacripenenenue
JJIEKTPOHOB II0 ATOMHBIM

PackpeiBath cmbICI
M3y4aeMBbIX TOHATUH
(BBIIETATH UX
XapaKTEpHbIEC TPU3HAKH) U
MPUMEHSITh 3TH OHATHUS
IIPU OIIMCAaHUU COCTaBa U
CTPOEHHUS BEIIECTB, JUIs
OOBSICHEHUS OTAEIBHBIX
(GhaKkTOB U SABJICHUM.
PackpeiBath cmbICI
NEPUOINYECKOTO 3aKOHA
/1. 1. MenpaeneeBa u
JEMOHCTPHUPOBATH €r0
CUCTEMATU3HPYIOLIYIO,
O0OBACHUTENIbHYIO U
IPOrHOCTHYECKYIO
GyHKIHUU.
XapakTepu3oBaTh
3NIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U
BO30YKIEHHOM
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opOuTansm; NpUHYUn
MUHUMYMA 9Hepeuu,
npunyun Ilaynu, npaeuno
XyHoa. DIIEKTPOHHBIE
KOH(QUTYpallii  aTOMOB
snementoB I — IV
NEPUOJIOB B OCHOBHOM H
BO30YXJEHHOM

COCTOSIHUH, 3JIEKTPOHHBIE
KOH(UTypary HOHOB.
llonsmue 06  2Hepeuu
uoHuzayuuU, oHepeuu
CpPOOCMBA K IJIeKMPOH).
DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnyeckuii 3aKOH U
[Iepnonnueckas

COCTOSIHUHU) U HUOHOB
XAMHYECKHUX DJIEMEHTOB |
— 4 epuoJ0B U UX
BaJICHTHBIE BO3MOKHOCTH,
UCIIOJIB3YS MOHITHS S-, P-
, d-3mekTpoHHbBIC
opOuTanu,
SHEPIreTUUYCCKHUE YPOBHU.
OOBICHATD
3aKOHOMEPHOCTHU

73




®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

CHUCTCMAa XUMHYCCKHX
3JICMCHTOB

JI.1. Menpneneena. CBs3b
[Teprnoanyeckoro 3akoHa 1
[leproanueckon CUCTEMBI
XAMHYECKHX PJIEMECHTOB C
COBPEMEHHOW TeOpHUeEn
CTPOEHHUS aTOMOB.
3aKOHOMEpPHOCTHU
M3MCHEHHUS CBOMCTB
XAMHAYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMM IPOCTHIX
1 CJII0KHBIX BEIIECTB 110
rpyImnam u nepruoiam.
3Ha4YeHUE NEPUOANIECKOTO
3akoHa [[.1. MeHpeneena.
JKCIepUMEeHTAJIbHbIE
MeTOAbI U3yUEeHUS
BelleCTB M UX
NpeBpalieHu:

O JlemoHcTpamuu:

O BUBI TaOJIHI]
«Ilepuoguueckas cucrema
XUMHYSCKHUX DJIEMEHTOB

J.1. MennaeneeBa»

W3MEHEHHS CBOMCTB
XUMHYECKHUX
2JIEMEHTOB U UX
COE€IMHEHUHN 1O
MEpUOJIaM U
rpynmnam
ITeproanyueckoit
CHUCTEMBI

. 1. MennaeneeBa
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1.2

Crpoenue
BEIIIECTBA.
MHoroo6pasue
BEIIECTB

11

XuMuyeckas cBsI3b. Bunl
XUMHAYECKOM CBA3U:
KOBAJICHTHAs, UOHHAS,
METAIINYECKASL.
MexaHu3mbl 00pa30BaHHUs
KOBAQJICHTHOM CBA3U:
O0OMEHHBIN U JOHOPHO-
AKIENTOPHBIA. DHEPTHS U
JuiuHa cBs3u. [lonsapHOCTS,
HAIIPaBJICHHOCTb U
HaCBIAEMOCTh
KOBAJICHTHOM CBS3U.
Kparnsie cBs3m.
BopoponHas cBs3b.
MexMoeKyIapHbIe
B3aUMOJICCTBHUSI.

PackpwiBaTh cMBICI
M3y4aeMBbIX MTOHITUI
(BBLACIATH UX
XapaKTepHbIE TPU3HAKH )
U IPUMEHSTh ITH
MIOHSATHUSI TIPU OTTUCAHUHU
COCTaBa M CTPOCHUS
BEIIECTB, IS
00BSICHEHHUS OTICIBHBIX
(haKkTOB U SBJICHUIA.
OnpenensiTe BUABI
XUMHUYECKOM CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJUTUYECKOM,
BOJIOPOJTHOM) B
COCIMHECHUAX, THIT

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/11/

75



http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/11/

®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

BaneHTHOCTh U BaJICHTHbIE
BO3MO>KHOCTH aTOMOB.
T'ubpuouzayus amomHwvix
opoumaneti. CBsi3b
AIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX
F€OMETPUUYECKUM CTPOCHHEM
(Ha mpuMepe COeTMHEHUI
AJIEMEHTOB BTOPOTO
epuo/a).
[IpencraBienue o
KOMIUIEKCHBIX
coeauHeHux. Cocras
KOMILIEKCHOT'O HOHA:
KOMILIEKCOOOpa3oBaTeb,
JIUTaH/IbI.
Koopannannonnoe
yuciio. Homenkiarypa
KOMILUIEKCHBIX
COeIMHEHNN. 3HaUeHNE
KOMILIEKCHBIX
coenunenuu. [lonstue o
KOOPAMHALIMOHHOMN
xumMmuu. Bemiectsa
MOJIEKYJISIPHOTO U

KPUCTAJUIMYECKON
pPEIETKH  KOHKPETHOTO
BEILECTBA.

OOBSICHATH MEXaHU3M
00pa3oBaHUs
KOBAJICHTHOM CBSA3U
(0OMEHHBIH U IOHOPHO-
aKIIETITOPHBIN).

Onpenenste
BAJICHTHOCTbh U CTCIICHb
OKHUCJICHUS XMMHYECKUX
3JIEMEHTOB B
COCJIMHCHMSX
pPa3IMYHOTO COCTaBA.
OOBACHATH 3aBUCUMOCTD
CBOICTB BEILIECTB OT
BHJIa XUMHUYECKOU CBSA3U
1 TUTIA
KPUCTAIINYECKOU
pewérku. [IpoBoaute
BBIYKCJICHHUSA C
HCITOJIL30BaHUEM
TIOHATHS «MaccoBast
JIOJIS BEIIECTBA B
pacTBOpeE»
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HEMOJIEKYJISIPHOTO
CTpoeHUs. Turbl
KPHUCTAJUIMYECKUX
pemieToK (CTPyKTyp) U
CBOICTBA BEILIECTB.
[TonATHE O TUCTIEPCHBIX
cucremax. Mctunubie
pactBopsl. [IpeacraBnenue
0 KOJJIOMJIHBIX pacTBOPAX.
CnocoObl BBIpAKEHHUS
KOHIIEHTPAalM! PaCTBOPOB:
MaccoBas J0JIs BEIIECTBA B
pacTBope, MoJIsIpHast
KOHILICHTPALUS.
Hacepimiennsie u
HEHACBHILCHHBIE PACTBOPBHI,
PacTBOPUMOCTb.
Kpucramnoruaparst.
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Knaccuduxanus u

HOMEHKJIaTypa
HEOPraHWYECKHUX BEIIECTB.

JKCNepUMEeHTAIbHbIE
MeTOAbl U3YUEeHUS BeleCTB
U MX NpeBpalleHu:

O JlemoHcTpanuu:

0 Monenn KpuCTaITMIeCKIX
PEIIETOK.

O PacuéTHrle 3a1aun:

0 ¢ ucroap30BaHUEM
MMOHSATHUHN «MaccoBas J0JIs
PAaCTBOPEHHOTO BEIIECTBAY,
«MOJISIPHAS] KOHLICHTALIUSD)
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1.3

XUMHUYECKHUE
peaKuuu

19

Knaccuduxanus
XMMHUYECKUX PEAKIUN B
HEOpPraHUYECKOM U
OPTaHUYECKON XUMHH.
3aKO0H COXpaHEHHs MacChl
BEILIECTB; 3aKOH COXPaHECHUS
Y TIPEBPALICHUS SHEPTUU
MPU XUMUYECKUX PEaKIUsX.
TeruoBbie 3¢ hexTs
XMMHUYECKUX PEAKIUH.

TepMoxumuyeckue
ypaBHeHH. CKOPOCTH
XUMHUYECKOUN peakinu, e
3aBUCUMOCTB OT Pa3JINYHbIX
(dhakTOpOB.

['omoreHHbIe 1
reTEPOreHHbIC PEAKLINH.

Karanus n katanu3atopsl.
O6patumbie u
HEOOpaTUMBbIC peaKkIuu.
XUMHYECKOE PABHOBECHE.
Koncranta  XxuMmyeckoro
paBHOBECHS. @PakTopsl,
BIIMAIONIME HA IMOJOKECHUE
XMMHUYECKOTO PABHOBECHS:
TeMIeparypa, JaBJieHue

PackpbiBaTh cMbICT
M3y4aeMBbIX MTOHITUI
(BBLACIATH UX
XapaKTEpHbIE TPUZHAKH )
U IPUMEHSTh ITH
MOHSTHUS TIPU ONKMCAHUU
COCTaBa U CTPOEHUSA
BEILIECTB, JJIS
O0OBSCHEHUSI OTACIBHBIX
(haKkTOB U SBJICHUIA.
Knaccudumuponars
XUMUYECKUE PEAKIIUH T10
Pa3TUYHBIM MMPU3HAKAM
(ducmy U cocTaBy
pearupyronmx BeniecTs,
TeroBoMy b dexTy
peaKinu, U3MEHEHUIO
CTEIIEHEW OKUCIIEHUS
AJIIEMEHTOB,
00paTUMOCTH, YHACTHIO
KaTanu3aropa u T.11.);
CaMOCTOSITETIHO
BBIOMpATh OCHOBAHUS U
KpUTEPUH TS
KJaccuukanuu
XUMUYICCKUX
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Y KOHIICHTpAIlMX BEIIECTB,
Y4aCTBYIOIIUX B PEAKIIUU.
[Tpunnun Jle [larenbe.

DIIeKTPOIUTHYECKas
nucconmanys. CUIIbHBIC U
ci1a0bIe 3JIEKTPOJIUTHI.
CreneHb TUCCOLMAINN.

Honnoe npoussederue 600bi.

Cpena BOJHBIX pacTBOPOB:
KUCJIOTHAs1, HEUTpaJIbHas,
uienovyHad. BonopoaHbiii
nokaszarenb (pH) pactBopa.
['maponus conen.

Peaxiiin nonHoro oomeHa.

OKHUCINTEIILHO-
BOCCTAHOBHUTEJILHBIE
peakiuu. CTeneHb
OKHCJICHHMS.

Oxuciaurein U
BOCCTAHOBHTCIIb.
IIpouieccsl  OKUCIIEHUS U
BOCCTAHOBJICHHS.

pEaKIUH.

OOBsICHATH
3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKUX
peaKkuui C y4€TOM HUX
HYHEPreTUYECKHUX
XapaKTEepPUCTHK,
XapakTep U3MEHEHUS
CKOPOCTH XUMUYECKON
peakuuu B 3aBUCHMOCTH
OT Pa3JINYHbIX
(bakTOpOB, a TaKKe
XapaKTep CMEIEHUs
XUMHUYECKOTO
paBHOBECHS 101
BIIMSTHUEM BHEIIIHUX
BO3/ICMCTBUN (MMPUHILIUI
Jle Illatenne).
PackpeiBaTh CyInIHOCTS:
OKHUCIUTENbHO-
BOCCTaHOBUTEIBHBIX
pPEaKIHil TOCPEACTBOM
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Baxuennime OKHCIUTEIU
1 BOCCTaHOBUTEIU. MeTos
AIIEKTPOHHOTO  OajaHca.
DIEKTpOaU3 pacTBOPOB M
pacmiaBoB BCIIICCTB.
JKCcNepUMEHTAIbHbIE
MeTO/IbI U3Yy4YeHMSsI
BeleCTB " HX
NpeBpalleHu: g
JemoncTpannu:

O paznoxeHue nepokcuaa
BOJIOpOJia B IPUCYTCTBUHU

KaTajauzaTopa.

0 JlaGopaTOpHBIE OMBITHI:

0 mpoBeneHue peakui
MOHHOTO OOMEHa;

COCTaBJICHUSA
AJIIEKTPOHHOTO Oananca
ATUX PEAKLINN; PEAKIAN
MOHHOTO OOMEHa IyTeM
COCTaBJICHHUS MX MOJIHBIX
Y COKPAILLIEHHBIX HOHHBIX
YPaBHEHHU; pEaKIU
TUAPOIN3a, peaKuui
KOMILIEKCO0Opa30BaHUs
(Ha mpumepe
TUAPOKCOKOMILIIEKCOB
[IMHKA U aTFOMUHMUS).
[IpoBoauTh M
ONUCHIBATH

XUMUYECKUHI
DKCIIEPUMEHT:
OIIPENIEIIEHUE CPEIbI
BOJHBIX PaCTBOPOB
BEILIECTB; ITPOBEIECHUE
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O onpenenenuie cpebl
PacTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOPA.

* [IpakTuueckue paboTHI:
Ne 1. BnusiHMe pa3inyHbIX
(akTopoB  Ha CKOpOCTb
XUMHAYECKON peakuuu; Ne 2.
Binsaue Pa3IMYHBIX
(akTOpOoB Ha IMOJOKEHUE
XUMHUYECKOTO PABHOBECHS;
Ne 3. Xumnueckue peakunu
B PacTBOPAX JIEKTPOJIMTOB.
* PacuérHble 3a/1aun:

O pacu€Thl Macchl
BEIECTBAa WM 00bemMa
ra3oB II0 U3BECTHOMY
KOJMYECTBY BEILIECTBA,
Macce WiIh 00beMy

OJIHOTO U3 YYaCTBYIOIIUX

B PEaKklUy BEILECTB;

O BBIUHCIIEHUE

MAaCCOBOM JTOJIH U

PEAKIHI HOHHOTO
oOMeHa; u3yueHue
BIIMSTHUS Pa3ITUIHBIX
(haKTOpOB Ha CKOPOCTH
pEaKIuil ¥ MOJIOKCHHE
XHUMHYECKOTO
paBHOBECHSL.

CrnenoBath npaBuiam
MOJIb30BaHUS
XUMHYECKOU MOCYI0il U
71a60paTOPHBIM
000py10BaHUEM.
[IpencraBisaTe
pe3yabTaThl
XUMHYECKOTO
AKCIIEpUMEHTa B hopme
3aIMCU YPABHEHUM
COOTBETCTBYIOIIIHNX
peakui | AenaTh
BBIBO/IbI HA UX OCHOBE.
[TpoBOANTH BHIYUCIICHUS:
C UCIIOJIb30BaHUEM
MOHATHUS «MAaccoBas J0JIs1
BEILIECTBA B PacTBOPE,
a TaKXKe 10 YPaBHEHUSIM
XAMUYECKHUX PEAKIU, B
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MOJISIPHOM
KOHILIEHTpAIM1 BELIECTBA
B PacTBODE;

O BBIYHCIICHHUE
Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
MIPOTYKTa PEAKIIAH, €CITH
OJIHO M3 BEIECTB JaHO B
BUJIC pacTBOpa C
ONPENETICHHON MacCOBOM
JI0JIEH pacTBOPEHHOTO
BelllecTBa

TOM YHCIIE
TEPMOXHUMUYECKHE
pacyEThI

Wroro no pazneny 39

Pa3znen 2. Heopranuyeckasi Xummsi
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2.1

Hemeramsl

31

ITonoxxeHue HEMETAaJIJIOB
B [lepnoanueckoi
CHUCTEME XMMHUUCCKHUX
anemenToB [I. M.
Menjeneena u
0COOEHHOCTH CTPOCHUS UX
aToMOB. OU3HUUYCCKHUE
CBOMCTBa HEMETAILJIOB.
AJIOTpONYsI HEMETAIJIOB
(Ha IpUMEpE KUCIIOPoIa,
cepsl, pocdopa u
yriepoaa). Boxopon.
[Tony4yenue, puznueckue
1 XUMHUYECKHE CBOMCTBA
(peakuumu ¢ MEeTaJJIaMH |
HEMETAaJJIaMH,
BOCCTAHOBJICHHE OKCHJIOB
u coneit). I'mapusl.
TonIuBHBIC PJIECMEHTHI.
I'anorensl. Haxoxxnenue B
MIPUPOJIE, CIIOCOOBI
noyueHust Gu3n4ecKue u
XMMHUYECKHE CBOMCTBA.
["amoreHoBOOPOABI.
Baxwueiimnme
KHCJIOPOJICOIEpIKAIIINE

PackpeiBaTh cMbICIT
M3y4aeMbIX MTOHSITUI
(BBIIETATH UX
XapaKTEepHbIEC TPU3HAKH) U
MIPUMEHATH 3TU MOHITUSA
MIPU OMUCAHUU COCTaBA U
CTPOEHUSI BEILIECTB, JJIs
00BSICHCHUS OTACIBHBIX
(haKTOB U SBJICHUM.
OOBACHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOICTB
HEMETaJJIOB U UX
COEIMHEHUN C YUYETOM
CTPOECHHUS UX aTOMOB U
MTOJIOKCHUS B
ITepunonnueckoi cucreme
XUMHUYECKHUX AJIeMEHTOB [I.
H. Meunneneena.
XapakTepu3oBaTh
(omuceIBaTh) oOITHE
XUMHYECKHE CBOMCTBA
HEMETaJIOB, UX
Ba)XKHEHUIIIMX COCAUHCHUM,
MOJTBEPIK/1asi 3TO ONMCAHUE
NpUMepPaMU YpaBHEHHI

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/11/
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COEJIMHEHHUS TaJOTEHOB.
JlabopaTopHbIe U
POMBILIUIEHHBIE CITOCOOBI
MOJIyYeHUS TaJIOTEHOB.
[IpumMeHeHue rajloreHoB U
WX COEIUHEHUMH.
Kucnopon, 030H.
JlabGopaTopHbIe U
IPOMBIIIJIEHHBIE CIIOCOOBI
MOJIyYEHUS] KHCIIOpOAa.
duznyeckre U XuMUYECKUe
CBOMCTBA KHCIIOPOJa U
030HA; UX TPUMEHEHUE.
Okcuabl ¥ IEPOKCHUIBI.

COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIINH.
CocTaBnsATh ypaBHEHUS
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX
pEaKui U peakuuin
MOHHOTO OOMEHa U
pacKpbIBaTh UX CYIIHOCTh
C TIOMOIIIBIO JEKTPOHHOTO
OanaHca W MOHHBIX
YPaBHECHUM.
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Cepa. Haxoxzaenue B
MPUPO/IE, CIIOCOOBI
NOJTy4eHusl, PU3NIECKUE U
XUMHUYECKUE CBOICTBRA.
CepoBomopo/, CyabhOuIbIL.
Oxcunpl cepui(IV) u (VI).
CepHucTas u cepHas
KHCIIOTBI U UX COJIH.
Oco0eHHOCTH CBOMCTB
CEpPHOM KUCIIOTHI.
IIpumeHenue cepsol u e€
COEIMHEHUN. A30T.
Haxoxnaenue B npupoze,
CIIOCOOBI MOTYYEHUS,
(bU3UYECKUE U XUMHUECKHEC
CcBoOMCTBa. AMMHAK,
HUTPpUABL. OKCHUJIBI a30Ta.
A30THCTas U a30THAS
KHUCIIOTBI U UX COJIH.
Oco06eHHOCTH CBOMCTB
A30THOU KHUCJIOTHI.
[Ipumenenue a3ora u ero
coeqUHEHNN. A30THEIE
ynoopenus. Docdop.
Haxoxnenue B mpupoje,
CIOCOOBI MOTYYEHUS,

Xapaktepu3oBaTh
BIUSIHME HEMETAIJIOB U
UX COCIUHECHUN Ha
YKABBIE OPTAHU3MBI;
ONKMCHIBATh PUMEHEHUE
B Pa3JIMYHBIX 00JACTAX
MPAKTUYECKON
JIEATEILHOCTH YeJI0BEKa.
[TonrBepxnath
CYIIECTBOBAHUE
TeHETUYSCKOM CBS3HU
MEKITY
HEOPraHUYECKUMU
BCIIICCTBAMHU C
MIOMOIIBIO YPAaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUH.
[IpoBoauTh peakuuu,
MTOJITBEPIKIALOIIUE
Ka4eCTBEHHBIN COCTAaB
BEIIIECTB; paclO3HaBaTh
ONBITHBIM ITYTEM aHUOHBI,
IIPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPax.
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buznyecKrue 1 XUMUIECKHUE
cBoiicTBa. Pochusl u
dbocdun. Oxcunsl hocdopa,
oprodochopHas KuciaoTa u
ee conmu. MemagocgopHas u
nupoghocghopnas kuciomeol,
gocghopucmas u
gocgoprnosamucmasn
Kkucnomsl. [ Ipumenenune
dbocdopa u ero coeTMHEHUIA.
docdopHbie yaoOpeHusl.
Yraepoa. HaxoxneHnue B
MIPUPO/IE, CIIOCOOBI
MOJIy4eHUS, PU3UUECKHE U
XMMHUYECKUE CBOMCTBA.
Oxkcupl

HaGnronaTte u onuceiBath
JNEMOHCTPAMOHHBIN
AKCIIEPUMEHT;
CaMOCTOSITEJIbHO
IUTaHUPOBATh, IPOBOAUTD
U OMKCHIBATH XUMUYECKUM
HKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKTHYECKUE padoThl);
IPECTABISITh PE3YIbTATHI
XUMHUYECKOTO
AKCIIEPUMEHTA
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yraepona(Il) u (IV),
yToJibHas KUCJIOTA U €€ COJIH.
[IpumeHeHue yriepojia u ero
COEIMHEHUH.

Kpemuwmii. HaxoxaeHnue B
MIPUPO/IE, CIIOCOOBI
MOJIy4eHUS], PU3UUECKUE U
XUMUYECKUE CBOKCTBA.
Oxcup kpemuus(IV),
KpEMHUEBAs KUCIIOTA,
cunukarsl. [Ipumenenue
KPEMHUS U €r0 COCTMHEHU M.
CrekJo, ero nojiyueHue,
BHJIbI CTEKOJL.
JKCNepUMEHTAJIbHbIE
MeTOAbl H3YYECHHUS BelIeCTB
U MX NpeBpalleHH:

O /IemoHCTpaluu:

O 00pas3Iel HEMETAJIOB,

O TOPEHUE CEPBI,
dbocdopa, xenesa, Maruus B

kucinopoae. O JlaGoparopHsbie

OIBITHI: [ KauecTBEeHHBIE

B (popMme 3amnucu
YpaBHECHUM
COOTBETCTBYIOIINX
peaKkuuii U JeaaTh BbIBOJIBI
Ha WX OCHOBE.
Crnenoars npaBuiaamM
MOJIb30BAHUS
XUMHYECKOUN MOCy10i U
1a060paTOPHBIM
000py/TIOBaHUEM.
[IpoBomuTH
BBIYUCJICHUS 10
ypaBHEHUSIM
XMMHUYECKUX PEAKIUH.
CaMocToaTensHO
IJIAaHUPOBAThH U
OCYILIECTBIISITH CBOIO
MIO3HABATEIbHYIO
NEATENIbHOCTD;
MPUHUMATh AKTUBHOE
y4acTHUE B IPYINIOBOM
y4eOHOM eI TEIHLHOCTH
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PCAaKIUKU Ha HCOPraHUYCCKHUC
HOHBI 1 KATHOH BOAOPOIA,

g MOJy4YEHUE U
coOMpaHue ra3oB.

O ITpakTuyeckue pabOTHI:
Ne 4. Pemenue
AKCIIEPUMEHTANIbHBIX 3aJ1a4
o TeMe «I'anorens»; Ne 5.
Pemienue
AKCTIIEPUMEHTANIbHBIX 3aJ1a4
o teme «Cepa u ee
COCITMHCHUS.
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Ne 6. Pemienue
IKCIIEPUMEHTAIBHBIX 33124
o TeMe «A30T u pocdop u
WX COCITUHEHUS.

O Pacuérable 3a1aun:

0 BBIYKCIICHUE MaCChI
BEIIECTBA WJIH 00OBEMa
ra30B [0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce WM 00beMY OJTHOTO
U3 yYaCTBYIOIINX B
pCaKIuy BEIIECTB;

O BBIYMCJICHUE MACChI
(oObema, KOJIMUECTBA
BEILECTBA) MPOTYKTOB
peaKIuu, €CJIu OJTHO U3
BCIIIECTB UMEET MMPUMECH;

O BBIYMCJIEHUE MACCHI
(oObema, KoJIMUECTBA
BEILIECTBA) MPOIYKTA
PEaKIIUM, €CIIU OJHO U3
BEIIECTB JIaHO B BHUJE
pacTBopa C onpeaeIeHHON
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MAaCCOBOH JIOJIEU
PacTBOPEHHOIO BEIIECTBA;

o BBIYHUCIICHUE BBIXO/1A
IIPOAYKTA PEAKLIHUHA OT
TEOPETUYECKU BO3MOXKHOI'O
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2.2

MeTtamisl

23

[lonoxenune meTamios B
[lepnoguueckon cucreme
XUMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB.
Pacnpocmpanenue
XUMUYECKUX INEeMEHMO8-

Memainos 8 3eMHOU Kope.

PackpriBath cmbICT
V3y4aeMBbIX TOHATUH
(BBLACIISTH UX
XapaKTEpHbIEC TPU3HAKH) U
IPUMEHSTH 3TH HOHATHUS
IIPU OIMCAaHUU COCTaBa U
CTPOEHUS
HEOPTraHUYECKUX
BELECTB, IS
OOBSICHEHUS OTAEIBHBIX
¢dakToB

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/11/
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O6mue pusndeckue
CBOMCTBa METAJIJIOB.
[IpuMeHeHnE METAIIIIOB B
OBITY, IPUPOJIC U TEXHUKE.
CruiaBbl METAIIOB.
DIIEKTPOXUMHUYECKUN PSJT
HaIpsKEHUN METAJUIOB.
OO61mume crocoObl OTyUeHUS
METaJUIOB:
TUAPOMETAILTYPIHs,
NUPOMETAILTYPIHS,
AIIEKTPOMETAIUTYPTHSL.
[lonATHE O KOppPO3UH
MeTaIoB. CriocoObI 3alUTEI
OT KOPPO3HH.

OO61mast xapakTepuCcTHKa
MeTaioB [A-Tpyniibl
ITeprnoauuecko CHCTEMBI
XUMHUUYECKUX DJIEMEHTOB.
Harpuit u kanuii: nosryyeHue,
(hU3UYSCKUEC U XUMUYICCKHE
CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX
coenuHenni. OOmas
XapaKTEepUCTUKA METAIIJIOB

U SIBJICHUI.

OO0BICHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHCHUU CBOMCTB
3JIEMEHTOB — METAJIJIOB U
WX COCJIMHEHUM C YUETOM
CTPOEHUS UX aTOMOB U
ITOJIOKEHHUS B
[Iepnonnueckoii cucreme
XAMHAYECKHUX DJIEMECHTOB
. . Menpeneena.

Xapaktepu3oBaTb
(omuchIBaTH) O0ITHE
XMMHUYECKUE CBOMCTBA
METAJIJIOB, UX
BaKHEHIIINX
COCJIMHCHUM,
NOATBEPXKAAs ITO
OTNMCaHUE PUMEPAMU
YPaBHEHUM
COOTBETCTBYIOIINX
XAMUYECKUX PEAKIINM;
MPUMEHEHUE METAJIOB
B Pa3IUYHbBIX 001aCTIX
MIPAKTUYECKOU
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IlA-rpynmnsl [lepuoanyeckoi

CHUCTEMBI XUMHYECKHNX
3JIEMEHTOB. Maruuii u
KaJIbIIHUN: TTOTy4YECHHUE,
bU3UYEeCKUEe N XUMHUECKHE
CBOMCTBA, IPUMEHECHHE
MIPOCTHIX BEIIECTB U UX
coeqnHeHn. JKecTKOCTh
BOJIBI M CITOCOOBI €€
YCTpaHECHUS.

AJIIOMUHUN: TIOJTyYCHHUE,
dbuznyecKre 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHUE
MPOCTOrO BEILIECTBA U €TO
coenuHeHun. AMQoTepHbIe
CBOMCTBA OKCHJIA U

NEeSATEIbHOCTH YEI0BEKa,
a TaK»Ke UCIOJIb30BaHUE
UX JUJISl CO3JaHUs
COBPEMEHHBIX
MaTepHayoB U
TexXHOJ0rui. ONKUCHIBaTh
CIOCOOBI 3aIUTHI
METAJIOB OT KOPPO3UHU.
PackpeiBats cymHocTb
OKHCIIUTEIIHO-
BOCCTAaHOBUTEIbHBIX
peaKuui MocpeaCcTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OajaHca
3THUX PEaAKLIUM.
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TUJIPOKCHUAA ATIOMUHHS,
TUJPOKCOKOMILICKCHI
amromMuHusg. OOmas
XapaKTEPUCTUKA METAJIJIOB
no0ounbIx noarpynn (b-
rpym) [lepuoanueckoit
CHCTEMBI XMMHYECKUX
AJIEMEHTOB.

du3nyeckue U XUMHIECKHIE
CBOICTBA XpOMa U €T0
coequHeHui. OKCHIBI U
ruapokcusl xpoma(Il), (IIT)
u (VI).

XpoMatbl U JUXPOMATHI, UX
OKHCJIUTEIbHBIC CBOMCTRBA.
[TonydyeHnne u npuMeHeEHNE
Xpoma.

duznyecKrue U XMuMHUUECKUE
CBOMCTBA MapraHiia u ero
coeqnHeHnii. OCHOBHEIE

coenunenus mapranna (II),
V), (VD) n

[IpoBoauTh peakium,
HOTBEPKIAAIOLINE
XapaKTepHbIE CBOMCTBA
U3y4aeMbIX BEILECTB,
pacno3HaBaTh OMBITHBIM
yTEM MOHBI METAILIOB,
NPUCYTCTBYIOILIUE B
BOJIHBIX PaCcTBOpax.
[IpoBOIUTE U ONTUCHIBATH
XAUMUYECKUN
AKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKkTUYecKre paboThi);
NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO
JKCIIEpUMEHTa B hopme
3aIlUCU YPABHEHUN
COOTBETCTBYIOIINX
peaKuuii u aenaTh
BBIBO/IbI HA UX OCHOBE.
CnenoBath npaBuiiamMm
MOJIb30BAHUS
XUMHUYECKOU NOCYI0U U
71a60paTOPHBIM
000py/1IOBaHUEM.
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(VII). Ilepmanranar xainus,
ero OKHCIIUTEIILHBIC
CBOMCTBA.

Pu3NYECKUe U XUMHUECKUE
CBOMCTBA JKEJI€3a U €ro
coequHeHui. OKCHIBI,
TUAPOKCUIBI U COIU
xenesa(ll) u (I10).
[TonyuyeHne 1 nprUMEHEHHE
JKeJIe3a U €ro CIUIaBOB.
Mens: nonyuenue,
bu3nUecKue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHECHHE
IPOCTOr0 BEILIECTBA U €TO
coenuHeHuu. [{uHK:
noJly4eHue, Pu3nyeckue u
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

[IpoBoauTh
BBIYMCIICHUS 110
ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.
CaMOCTOSITEIBHO
IJIAaHUPOBATh U
OCYIIECTBIISITH CBOIO
MI03HABATEILHYIO
JIESITEIbHOCTD;
IPUHUMATh aKTUBHOE
y4dacTHe B IPYIIIOBOM
y4eOHOM IeSITENHbHOCTH
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MIPOCTOTrO BEILIECTBA U €TI0
coelMHeHn. AMQoTepHbIe
CBOICTBA OKCH/JIA U
TUAPOKCHUIA ITUHKA,
TUAPOKCOKOMITJIEKCHI IMHKA.
JKcrepUMEHTAIbHbIE
MeTOAbl U3yUEeHHUS BelleCTB
U MX NpPeBpPaLleHu:

O leMoHcTpanuu:

O xomnexkuus «MeTayisl U
CIIJIABBI»;

O B3aNMOJICICTBHE
IIEJTOYHBIX 51
IEeJT0YHO3EMEJIbHBIX

METAJJIOB C BOAOU
(BO3MOKHO MCIIOJIB30BaHUE

BHUICOMATEPUAIIOB).

O JlaGopaTopHble OMBITHI:

O B3aUMOJICICTBHE
IEJTOYHBIX u
EJI0OYHO3EMENBHBIX

METaJIOB C BOJOH
(BO3MOKHO HCIIOJIb30BaHUE

BHJIEOMATEPHUAIIOB);
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O B3aHMMOJICUCTBHE
TUAPOKCHUIOB
AJIIOMHUHUSA Y [IUHKA C
pacTBOpaMH KUCIIOT U

IeI04eH;

O Ka4yeCTBEHHBIE
peaKIuy Ha KaTUOHBI
METAJLUIOB.

O ITpakTtuyeckue

paboOThI:

Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aj1a4
o TeMe «MeTaJlibl TJIaBHBIX
MOJTPYTII»;
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Ne 8. Pemmrenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4
1o Teme «MeTanabl
MOOOYHBIX TOATPYIII.

O PacuérHble 3aqa4u:

O BBIYHMCJIICHUE MaCChI
(oO6bema, KoJIM4ecTBa
BEIIIECTBA) MPOIYKTA
pEaKInH, €CIIU OJTHO U3
BEIIECTB TaHO B BUJIE
pacTBOpa ¢ OMpeICTICHHOM
MacCOBOH JoyIeH
PacTBOPEHHOI'O BEIIECTBA,
WJIU UMEET NMPUMECH;

O BBIYHCJICHUE MACCHI
(oObema, KoJIMUECTBA
BEIIIECTBA) MPOIYKTA
peaKkIuu, eCiu OJIHO U3
BCIIIECTB JIaHO B BHUJIEC
pacTBopa ¢ onpeaeIeHHOM
MacCOBOM Ji0jeH
PacCTBOPEHHOTO BEIECTBA;
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O BBIYMCJIEHUE BBIXO/1A
MPOAYKTa PEAKIIUUA OT
TEOPETUYECKH BO3MOKHOTO

Hroro no pazneny

54
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Pasznea 3. XuMusd u ;Ku3Hb

3.1| Metonst
IIO3HAHUS B
XUMHH.
XuMus u
JKU3HD

Ponp xumuu B o0ecriedyeHuu
YCTOMYMBOTO Pa3BUTHUSA
yenoBeuecTBa. [lonsatue o
HAaYYHBIX METO/IaX MO3HAHUS
Y METOJ0JIOTUHA HAYYHOT'O
uccienoBanus. Hayuneie
MIPUHIIUITBI OPTAaHU3AIN

XUMHUYICCKOI'O ITPON3BOACTBA.

[IpoMbIlIIEHHBIE CLTOCOOBI
HOJTyYEHUs

PackpeiBath ponbs XuMuu B
PEILICHUN SHEPTETHYECKHX,
CBIPHEBBIX U
AKOJIOTUYECKUX TIPOOIIEM
YEJI0BEYECTBA, ONUCHIBATH
OCHOBHBIE HAITPaBJICHUSA
Pa3BUTHUSA XUMUYECKON
HAayKHU U TEXHOJIOTHUHU.
[IprmensaTh npaBuia
0€301acHOTO

http://school-collection.edu.ru/

https://resh.edu.ru/subject/29/11/
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BOXHEUIIINX BEIIECTB (Ha
MpuUMeEpe MPOU3BOICTBA
aMMHaKa, CEpHOM KHCJIOTHI,
METaHOJIa).
[TpoMbIIICHHBIE CITOCOOBI
MOJTYYCHHS METAJIJIOB U
CILUIaBOB. XMMHUYECKOE
3arpsA3HEHHUE OKPYKAIOIIEN
CpEeIbl ¥ €T0 TIOCIISCTBH.
lIpobnema nepepabomku
0mx0008 U NOOOUHBIX
npooykmog. Poiib XumMuu B
obecrieueHun
SHEPTETUYECKOU
Oe3omnacHocTH. [lpunyunol
«3enenou xumuuy.

XuMusi HU  3]I0POBBE
YesIoBeKa.

JlekapcTBEHHBIE
cpencTsa. [IpaBuna
UCIIOJIb30BaHUs
JIEKapCTBEHHBIX
[IPEnapaTos. Pouib

XAMUA B Pa3BUTHUHU
MEIUINHEL.

oOparieHus ¢
BEILIECTBAMHU,
UCITI0JIb3yEMbIMHU B
MOBCEHEBHOM KU3HU; a
TaKXke mpaBuiia
0e30macHOro MOBEICHUS B
Hensx coepexeHus
3I0POBbS M OKPYKAOIIEH
MIPUPOTHOU CPEIIbI;
MMOHUMATh OMACHOCTh
BO3JICHCTBUS HA KUBbBIC
OpTaHU3MbI
OTPEICIICHHBIX BEILIECTB,
cMbica nokazatens [1J1K,
MOSICHSITh Ha TIpUMeEpax
CIIOCOOBI YMEHBIIICHHS 1
MPENOTBPALIECHUS UX
BPEIHOTO BO3JCUCTBHS.
AHanu3upoBaTh U
KPUTHYECKHU OIIEHUBATh
uH(MOPMAITHIO, CBI3aHHYIO
C XUMUYECKUMU
MPOIIECCAMU U UX
BJIMSTHUEM Ha COCTOSTHUE
OKPYKarOIIEU CPEBI.
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Xumus . OCHOBHEIE
KOMITOHEHTBI ITHIIH.
[TuiueBsie no6aBku. Poib
XHMHH B 00€CIICUCHHU
IIMIIEBOM OE30IMaCHOCTH.
Kocmetnueckue u
napproMepHbIE CPEJICTBA.
briroBas xumus. [Ipasuiia
0e30MacHOr0 UCITOJIB30BaAHUS
npenapaToB OBITOBOM XUMHH
B IIOBCEIHEBHOM >KU3HU.
XWMUS B CTPOUTEIBCTBE.
Baxnerimme cTpouTebHbIE
MaTepHaiibl (LIEeMEHT, OETOH).
[IpownsBoacTBO
CTPOUTEJIbHBIX MaTEpPHAJIOB.

Hcnonb3oBaTh
MOJTYYCHHBIC 3HAHUS U
MpeCTaBlIeHUs 0 cepax
JIESITCILHOCTH, CBSI3aHHBIX
C HAYKOU U
COBPEMECHHBIMH
TEXHOJIOTUSMU, Kak
OCHOBY JIJIs OPUEHTAIIUH

B BBIOOpE CBOEH Oynmylein
npodecCUOHAIbHON
JIeSITSILHOCTH.
Hcnonb30BaTh CUCTEMHbBIC
XUMUYECKHUE 3HAHUS IS
OOBSICHEHHS U
MIPOTHO3UPOBAHUS
SIBJICHUM,
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XUMHUS B CEJIHLCKOM

XO3SHCTBE. OpFaHI/I‘{eCKI/IC 151

MUHEpaIbHbIC YI0OPEHHUS.

Heoprannueckue marepuansl

(KOHCTPYKLIMOHHBIE
MaTepualbl, KpacKu,
CTEKJIO, KepaMHKa).
Marepuansl s
AJIEKTPOHUKH.
HanotexHonoruu

MMEIOIINX
€CTECTBEHHOHAYYHYIO
npupony,
MPOTHO3UPOBATH,
aHaJIM3UPOBATh U
OIICHUBATH C MO3HIUHN
AKOJIOTUYECKOMN
0e30MMacHOCTH
[IOCJIEICTBUS OBITOBOI U
MIPOU3BOJCTBEHHOM
JIeSITCILHOCTH YEJIOBEKa,
CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
HCIIOJIb30BATh
MOJTyYEHHbIC 3HAHUS JIJIsI
MPUHSATHS TPAMOTHBIX
perieHuit npooyiem B
CUTYaIIUsX, CBI3aHHBIX C
XHUMHEH.

[IpunuMmarte yyactue B
o0cyxneHnn mpooieM
XUMHUYECKON U
AKOJOTUYECKOU
HanpaBJIEHHOCTH,
BBICKA3bIBATH
COOCTBEHHYIO MO3UITHIO TIO
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mpoOJemMe U mpesjiarath
BO3MOKHBIE IIyTH €€
pelieHus

Htoro o pasaemny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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