MUHHUCTEPCTBO OBPA3BOBAHUS
APXAHTEJIbCKOM OBJIACTU
T'OCYIAPCTBEHHOE BIO/DKETHOE ITPO®ECCHUOHAJIBHOE OBPA3BOBATEJILHOE
VUPEXJIEHUE APXAHTEJIbCKOI OBJIACTH
«APXAHTEJIbCKUI MTEJATOT'MYECKWI KOJUIE)K UMEHHU P.E.ILTAHUHO»

PACCMOTPEHO PEKOMEHIOBAHO x YTBEPXIAIO
N OAOBPEHO Ha 3acenanuu  yTBEp)KIEHUIO SKCHEPTHBIM  [lupexTop
ILK y4eOHBIX TUCIMIZIMH U COBETOM ApPXaHIeJIbCKOTO ApXaHTeabCKOro MeIKoIeka

npodeccruoHabHBIX MOJIyJIEH  MEIKOJIeKa JILA. IlepoBa

B €CTECTBEHHOHAYYHOM ITporoxon Ne 1 « 11» uronss 2026 r.

HamnpaBJIECHUH oT « 10 » utonst 2026 r.

[Ipotokomn Nel0O IIpencenaresnb 3KCIIEPTHOTO NoanvcanHo

oT «09» urons 2026 r cosera: 1.C.I pucopvesa n e pO Ba u,mqn)posom

[Ipencenarens ITLK: no .
anuncoto: Neposa

JL.B. I'onybesa, k.c.-X.H. n toAMwIIa Miogmmna P

AneKceeBH AnekceesHa
[NlaTa: 2026.07.03
d 08:11:12 +03'00"

PABOYASA TIPOI'PAMMA YYEBHOI'O ITPEJMETA
OYVII. 09 XUMUA

Apxanrenbck 2026



Pabouas mporpamma yuebHoro mpeamera oOrieoOpazoBarenbHoro mukia OVYIL09 Xumus mno
crenranbHOCTH 49.02.01 «Pusndeckas KyJabTypa» pa3padoTaHa B COOTBETCTBUH ¢ DeepaibHBIM
TOCYJapCTBEHHBIM  00pa30BaTEeNIbHBIM  CTAaHAAPTOM  CpeaHero  obmero  oOpa3oBaHus,
yTB. TpukazoM MunucrepctBa oOpazoBanuss u Hayku P® or 17 wmas 2012r. N413 ¢
U3MEHEHUSIMU U JIOTIONIHeHUsAMH OT: 29 nexabps 2014 r., 31 gexabps 2015 r., 29 urons 2017 r., 24
ceHTs10ps, 11 nexkadps 2020 r., 12 aBrycra 2022 r., mpuMepHOM nporpaMMoi o XuMuu, NpOTOKOJ
7/22 o1 29.09.2022 .

Opranuzanus-pazpadoruuk: [ BIIOY AO «Apxanrensckuii neaxoimemk umenu P.E. [lanuHo»

Pazpabortuuk: ['omy6eBa JI.B., k.c.-x.H., TIpenogaBaTelb



COILEPKXAHHUE

. MOSICHUTEJBHASI 3AIIMCKA PABOYEW ITPOI'PAMMBI
YYEBHOI'O IPEIMETA

. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

. YCJOBUS PEAJIM3AIIMA PABOYEM ITPOI'PAMMBI
YYEBHOI'O IIPEIMETA

. KOHTPOJIb MU OIEHKA PE3YJbBTATOB OCBOEHUA
YYEBHOI'O IPEIMETA

CcTp.

19
39

41



1. HOACHUTEJBHAS 3ATIUCKA PABOYEN ITIPOT'PAMMBI YYEBHOT'O
HHPEIMETA OVYII 09 XUMUSA

1.1. O01acTh NPUMEHEHHS NPOTPAMMBI

PaGouass mporpamma yuebHoro mnpeamera OVIL.09 Xumus peanusyercs B mpenenax
OCHOBHOH TNpodeccuoHanbHOM 00pa3oBaTeNbHOM NMPOrpaMMbl CPEAHEro MPoheCCHOHATHLHOTO
oOpa3oBaHus (IIpOrpaMM MOJATOTOBKM CHELMATUCTOB CPEIHEro 3BEHAa) B COOTBETCTBUM C
@denepanbHbIM  TOCYIAapCTBEHHBIM  00pa3oBaTEeIbHBIM  CTAaHAAPTOM  CpPEAHEro  OOIIero
oOpazoBanust u DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
npodeccuoHagbHOro oOpasoBanuss mno crenuanbHOCcTH 49.02.01 «®Dusnueckass KyJIbTypa»
oTHocsimencss K ykpynHeHHo rpynne 49.00.00 «®usnueckass KyjabTypa H CIOOPT» H
COOTBETCTBYET «T'YMaHUTAPHOMY HPOQPHITIO».

PabGouas mporpamma yueOHOTO mpeaMeTra MOKET ObITh UCIOJIb30BaHA B 00pa30BaTEIIbHBIX
OpraHu3alysIX CpelHero MnpopecCHOHATBLHOIO 00pa3oBaHUs, pPEATU3YIOUUX MPOrPaMMbl
cpemHero odmiero oopa3oBaHus.

1.2. O0mas xapakTepucTUKa y4eOHOro nmpeamera

Xumuueckoe oOpa3zoBaHHE B CpeJHEM oOlieM o00pa30oBaHUU SBISIETCS HEOThEMIIEMOM
4acTel0 UX oOpasoBaHHOCTH. OHO CIyXKHMT 3aBEpIIAIOIIMM JTAallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX LIEJTOCTHON cHCTeMe
XMMHYECKOTO0 00pa3oBaHMsA. OTH IIEHHOCTM KacaroTCsl IO3HaHWs 3aKOHOB IPUPOBDI,
(dbopMHUpOBaHHUS MHPOBO33pEHHMS M OOIIEH KyJbTyphl YEJNIOBEKa, a TaKXKe 3KOJOIMYECKH
00OCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/I0pPOBBIO U IIPUPOAHOM cpene. Peannsyercs xumudeckoe
oOpa3oBaHue OOy4YaIOLIMXCS CpeACTBaMH Yy4yeOHOro mpeamera «XUMHUS», COJAEpKaHUE U
IIOCTPOEHHE KOTOPOTO ONpENENIeHbl B IporpamMme C Y4Y€TOM CHEHU(PUKH HAyKd XHUMUHU, €€
3HAa4YeHHUs B MO3HAHUM NPUPOIBI U B MaT€pPUAJIbHOM JKU3HU OOLIECTBA, a TaKXkKe ¢ y4ETOM OOIIMX
Hejnedl ¥ NPUHLKIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEJHEr0 OOILIEro
obOpazoBanus B Poccuiickoit ®enepaumu. Tak, Hanpumep, npu (HOPMHUPOBAHUU COAEPIKAHUS
npeaMeTa « XMMUsD» YUTEHbI CIIEAYIONIUE MOJI0KEHHUS O CeU(pUKe U 3HAUCHUN HAyKH XUMUU:

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK HIpaeT o0coOyro posib B COBPEMEHHOM
UUBWIM3AIMM, B CO3/laHUM HOBOH 0a3bl MaTepuanbHOM KyJbTypbl OHAa BHOCHUT CBOM BKIJAJ B
(opMHUpOBaHKE PAIMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHHUE LIEJIOCTHOIO INpeICTaBICHUS
00 OKpY’KaloleM MUpPEe KaK O €IMHCTBE MPUPOJIBI U YeTIOBEKA, KOTOpoe (POPMHUPYETCSl B XMMUHU Ha
OCHOBE NOHMMAHHs BELIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aHMMOCBSA3H
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMoOmeWCTBYsS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOM YaCThbI0O MHUPOBOM KYyJbTYpbl, HEOOXOJWMBIM YCJIOBUEM YCHEIIHOTO TpyJda M
KHU3HU KaxJoro wieHa obOmectBa CoBpeMEHHass XMMHUS KaK HayKa CO3MJaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HampaBlieHAa Ha pElICHHE I100aJbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHSL
YeJI0OBEUECTBA - ChIPhEBOM, SHEPreTHUECKON, MUIIEBON, KOJIOTHYECKON 0€30IMacHOCTH M OXPaHbl
310pOBbA

B coorBerctBun ¢ obmumu neasimu U npuHuunamu COO copepikaHue InpenMera
«Xumusp»  (0a30BbIil  ypOBEHb  M3YyYEHHs)  OpPUEHTHPOBAHO  MPEUMYIIECTBEHHO  Ha
OOIIEKYIbTYpHYIO  MOJrOTOBKY  OOydYaromuxcs, HEOOXOOUMYKO UM  Juld  BbIpaOOTKH
MHUPOBO33PEHYECKNX OPUEHTHUPOB, YCIECHIHOTO BKIIOYEHHS B KU3Hb COLUYMa, MPOAOJLKCHUS
00pa30BaHMs B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XUMHUEH.

CocraBnsromiuMu  IpeaMera «XuMus» SBIAIOTCS 0a30Bble Kypchl - «OpraHudeckas
xuMus» U «OO01as u HeopraHuyeckast XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJI€P’KaHUsI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKM: CUCTEMa 3HAHWM 110 HEOPraHMYECKOH XUMHUHU (C BKIIOUEHUEM
3HaHUI U3 001Iel XUuMKUK) U opraHruyeckoi xuMuu. PopMUpoBaHHUE JAHHOW CUCTEMbI 3HAHUHN TPU



U3YYCHUU TIpeaMeTa o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCErO MHOT000pasus BEIISCTB
Ha OCHOBE OOITUX MOHATHA, 3aKOHOB ¥ TEOPUH XHUMUH.

Crtpykrypa comepxanus KypcoB — «Opranudeckast XuMus» 1 «OO0IIast 1 HeopraHu4eckas
XUMUs» cHOPMHUPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOTO TOJXO0/1a K M3YYCHHIO y4eOHOTO
MaTepuana U 00yCJIOBIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWUW Ha ONpEeAeNEHHBIX
TEOPETHUECKUX YPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XMMHUM BEIIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KIIACCUUECKOM TEOpPUM CTPOCHMSI OPraHMYECKUX COEAMHEHUH, a TakKe Ha YpPOBHE
CTEPCOXUMUYECKNX M DJEKTPOHHBIX TPEICTaBICHUH O CTpoeHHH BemecTB. CBeaeHUs 00
U3Y4aeMbIX B Kypc€ BELIECTBAaX JAlOTCS B Pa3BUTHM — OT YIJIEBOAOPOJIOB JO CIIOXKHBIX
OMOJIOTMUECKH AaKTHUBHBIX COEOWHEHWU. B Kypce opraHWYecKod XHMMHH TIOJTy4YaloT Pa3BUTHE
c(hOpMHPOBAHHBIE B OCHOBHOH IIIKOJI€ TMEepBOHAYAIbHBIC MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHS, O
XUMUYECKON PEaKLUU.

[Tox HOBBIM yIJIOM 3peHHS B TpeAMETe «XHUMHs» 0a30BOr0 YPOBHS PacCMaTpPUBACTCS
U3YYCHHBIN B KOJJIEIKE TEOPETUUECKUI MaTepuan U (PaKkTOIOTUIECKUE CBEJICHUS O BEIECTBAX U
XUMUYECKOW peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas W HEOpPraHUYeCKas XHUMHUS)
00y4JaromuMcsl MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE MEPUOAMYECKOTO 3aKOHA C
00IIeTeOPETUUECKIX M METOAOJOTUYECKHUX TMO3UIUH, TIIy0Ke MOHATh UCTOPUIECKOE M3MEHEHHUE
(GyHKIUI 3TOTO 3aKOHA — OT 0000IIArONIe 10 00BICHSIONIEH 1 IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHMI O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
NPUMEHEHUH, a TaKK€ O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
JIOTIONTHSIETCS Ha TIEPBOM KypC€ AJIEMEHTAMHU COJEpKaHUs, UMEIOIUMU KYJIbTYPOJIOTHYECKUNA U
MPUKIIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H XUMHHU C JIPYTUMHU
HayKaMH, PACKPBIBAIOT €€ POJIb B IMO3HABATEIbHOMW M TMPAKTHUYECKOM IEATEIHHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHUS K TPOIECCY TBOpUYECTBA B 00JacTU TEOpUU U
MPAKTUYECKHUX MPUIIOKEHUM XUMHH, TTIOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBATh
uHQOpPMAIIMI0O W TPUMEHATh €€ NJis TOTNOJHEHWs 3HAHWM, PEIICHUS HWHTEIUICKTYadbHbIX |
SKCIIEPUMEHTANBbHBIX HCCIEAOBAaTEIbCKUX 3alad. B 1emoMm coxepikaHue ydeOHOro mpeaMera
«XuUMHUs» JaHHOTO YpPOBHS HM3yYEHHs] OPUEHTHUPOBAHO Ha (HOpMHUPOBAHHUE y OOYUAIOIIUXCS
MHUPOBO33PEHYECKOM OCHOBBI Ui MOHMMaHUsA (GUIOCOPCKUX HACH, TaKMX KaK: MaTepHallbHOE
€IMHCTBO HEOPTaHWYECKOTO0 M OPraHMYEeCKOTO MHpa, OOYCIOBIIEHHOCTH CBOWMCTB BEIIECTB HX
COCTaBOM U CTPOECHHEM, NO3HABAEMOCTb MPUPOIHBIX SBICHUW MYTEM 3KCIEPUMEHTA U PEUICHUS
MPOTUBOPEUYNI MEXIYy HOBBIMH (PaKTaMU M TEOPETUUYECKUMH MPEANOCHIIKAMHA, OCO3HAHHUE POJU
XUMHH B PEIICHWH SKOJIOTHYECKHX MpOoOJeM, a Takke MpobieM cOepexeHHs] YHePreTHUECKUxX
PECypCOB, ChIPbs, CO3/IaHMs HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnnane pemeHust 3agad BOCHHTAHHUSA, PAa3BUTUS UM COLUANM3AIMH OOYYarOIIMXCS
NPUHATBIE TPOTrPaMMON TMOAXOABI K OINPEACIICHUIO COACP)KaHUS W TOCTPOCHHS TpeaMeTa
npeaycMaTpuBaloT (GopMHUpOBaHUE Yy OOYyYaIOUIUMXCS YHUBEPCAIbHBIX YYEeOHBIX JEHCTBHA,
UMEIOINX 0a30BOE 3HAYEHUE Ui PA3IMYHBIX BUJIOB JCATEIHHOCTH: PEUICHUs MPOOJIeM, TTOUCKA,
aHajau3a M 00pabOTKH MH(pOpPMAIMK, HEOOXOMUMBIX ISl TPUOOPETEHHUS OIBITA MPAKTHYCCKOU U
HCCIICIOBATEIBCKOMN MEeATEILHOCTH, 3aHUMAOMICH BAXKHOE MECTO B IIO3HAHUM XHMUH.

1.3. MecTo IMUCHUILIMHBI B CTPYKType OCHOBHOW HNpo(ecCHOHALHOI 00pa3oBaTeIbHOM
nporpamMmbl: 6a30BbIi yueOHBIN IpeaMET 00111e00pa30BaTENBHOTO KA.

1.4. Heau m 3agaum y4yeOHOro mpeaMera — TpeOOBaHHMA K IJIAHMPYEMBIM Ppe3yJibTaTaM
OCBOCHMA MpeAMeTa:

Henp uzydenus ydeOHoro mpenmera: (GOpMHpOBAHHE M Pa3BUTHE MPEJICTABICHUA O HAyYHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKINH, HEOOXOIUMBIX JUIsl MPUOOpETEeHUs YMEHUI
OpPUEHTHPOBATbCA B MHpPE BEUIECTB U XMMHUUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJIE, B
MPAKTUYECKOW U MOBCEHEBHOM KU3HH;



paSBI/ITI/IC YMeHI/Iﬁ 58 CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C HaGJIIO,Z[eHI/ICM nu OGLHCHGHI/IQM
XUMUYECKOTO JKCIIEPUMEHTa, COOJIFOJCHUEM TMpaBuUil 0€30MacCHOT0 OOpalleHHs C BEIICCTBAMU
OBJIaJICHUE OOYYArOIIMMHUCA 3HAHUSMU O CTPYKTYpHO-(QYHKIIMOHAIBHON OpraHU3allud >KUBBIX
CHUCTEM pa3HOTO paHra M MPUOOPETEHHE yMEHUWH, HMCTIOJB3YIOT OTH 3HAHMS [JII TPAMOTHBIX
JEHCTBHUI B OTHOIIIEHUH OOBEKTOB KUBOUW MPUPOABI U PEIICHHS Pa3INUHbIX KU3HEHHBIX MPOOIEM.

I[Inanupyemble pe3yabTaTbl OCBOCHHS Y4eOHOr0 mpeaMeTa
1. JIM4HOCTHBIE Pe3yabTAThI (@IoC CO0)
rPa*KAAHCKOI0 BOCTIMTAHUS:
c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIMK O0YYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJICHa POCCHICKOTO 00IIEeCTBa;
OCO3HAHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIIKA;
OPUHATHE TPAJAUIHUOHHBIX  HAIMOHAJBHBIX, OOIICYETOBEYECKUX TYMAHUCTHUECKHX U
JIEMOKPATUIECKUX IIEHHOCTEH;
TOTOBHOCTh  MPOTHUBOCTOATH  WJCOJNOTUU  DKCTPEMH3Ma, HalHMOHAIW3Ma, KceHohoouw,
JTUCKPUMHHAIINH TI0 COITUATBHBIM, PETUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [IEATEIHHOCTh B HWHTEpecax TpakJaHCKOTO OOIIecTBa,
YY4acCTBYIOT B CaMOYIIPaBJICHUH B 00II€00pa30BaTEIbHON OpPraHU3allMd M JIETCKO-FOHOIIECKUX
OpraHu3aIusX;
yMEHHE B3aMMOJICHCTBOBATh C COIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C X (YHKIHMSIMHU U
Ha3HAUYCHUEM,;
TOTOBHOCTbH K TYMaHUTAapPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;
NATPUHOTHYECKOr0 BOCIIUTAHUSA:
c(hOPMUPOBAHHOCTh POCCHICKON TPakKAaHCKON HMICHTUYHOCTH, IMAaTPUOTH3MA, YBAXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHOW, TrOpAoCTH 3a CBOW Kpaid, CBOIO
Ponuny, cBOI A3BIK U KYJIBTYPY, MPOIILIOE H HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HUCTOPHUYECKOMY W HPHUPOAHOMY
HACJICJNIO, TMaMITHUKAM, TpaauiusM HapoaoB Poccuu, noctmwkenussim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;
ujeitHas yOeXJIeHHOCTh, TOTOBHOCTh K CIY>KeHHMIO M 3ammte OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cyas0y;
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCUKCKOT0 HApOAa;
c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHHUS;
CIIOCOOHOCTh OILICHHMBAIOT CHUTYAaIlMI0 W MPHUHUMAIOT OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTEISIM MU (WJIM) APYTMM WICHAM CEMbH, CO3JaHHUIO
CEMbHU Ha OCHOBE OCO3HAHHOIO MPUHATHUS LEHHOCTEH CEMEMHOW >KU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;
3CTETHYECKOr0 BOCIIMTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
CIOCOOHOCTh BOCTPUHHUMAIOT PA3JIMYHBIE BHUBI UCKYCCTBA, TPAIUIIMA U TBOPYECTBO CBOETO U
JPYTUX HAPOAOB, OUIYIIAIOT SMOLMOHAIBHOE BO3/IEMCTBUE UCKYCCTBA;
yOKICHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH W OOMIECTBA OTCYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULMH U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTb K CaMOBBIPQXKEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE NPOSBIISATH KauecTBa
TBOPYECKOH JINYHOCTH;
(u3uveckoro BocnuTaHMUsA:
c(OpMHUPOBAHHOCTH 3I0POBOTO M Oe30macHOro o0Opas3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3710pOBBIO;



NOTPEOHOCTh B (PU3UYECKOM COBEPIIECHCTBOBAHHUH, 3aHATUAX CIIOPTHUBHO-03I0POBUTEIHHON
NeSATEeTLHOCTBIO;

AKTUBHOE HETPUSATHE BPEIHBIX MPUBBIUEK W MHBIX (OpPM MPUYMHEHUS Bpeaa (HU3HUEcKOMy U
TICUXUYECKOMY 37I0POBBIO;

TPYA0BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K AKTUBHOW JESATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITENIBHO  BBITMIOJNHATH — TaKyIO
JeSATEIbHOCTD;

WHTEpPEC K pasIuyHbM cdepam mnpodhecCHOHATBHON NESITebHOCTH, YMEHHE COBEPIIAIOT
OCO3HAaHHBIN BBIOOpP OyayIiei mpodeccruu U peann30BbIBAIOT COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH JKU3HU;
IKOJIOTHYECKOr0 BOCIIMTAHMSA:

chOPpMUPOBAHHOCTh  JKOJOTUYECKOW  KyJbTYphl, TOHUMAaHHUE  BIUSHUS  COIMAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHUE
MI00aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

IUIAaHUPOBAHUE M OCYUIECTBJICHHUE ACHCTBUU B OKpYyXkalolled Cpele Ha OCHOBE 3HAHUsA Lienei
YCTOMYMUBOTO PA3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE EUCTBUM, IPUHOCSIINX BPE OKPYKAIOILEH Cpee;

yMEHHE MPOTHO3HPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUM, IPEIOTBPALLAIOT UX;

pacuImpeHue OIbITa ACSITEIIBHOCTH YKOJIOTHIECKON HAITPaBICHHOCTH,

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JAMAJOre KYJIbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UWUTATEIbCKOW KYJbTYpbl KakK CpEACTBAa B3aUMOJACUCTBUS
MEXIy JIOJIbMU U TIO3HAHMS MUPA;

OCO3HaHUE IIEHHOCTH HAYYHOM JEeATE€IbHOCTH, TOTOBHOCTH OCYILIECTBIATH IPOEKTHYIO U
HCCJIEI0BATENbCKYIO CSITEIbHOCTh MHINBUIYAIHHO U B TPYIIIIE.

JIMYHOCTHbIE Pe3YJbTAThI OCBOEHHS V4Ye0OHOro mnpeaMera XuMHusA B 0oJbliieil  Mepe
10JI7KHbI OTPAKATh:

B COOTBETCTBUHN C CUCTEMHO-ACATCIBbHOCTHBIM IIOAXOJAOM B CprKType JINYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CpeJHero oomero oobpazoBaHuUs
BBIJICJIEHBI CIEAYIOIIME COCTABIISIIOIINE:

1. I'pamaaHCKOro BOCIIUTAHMSA:

— OCO3HaHUS OOYYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00SI3aHHOCTEH, YBa)KEHUS K
3aKOHY W MPaBONOPSIKY;

— HpGI{CTaBJ'ICHI/Iﬂ 0 COIIHAJIBHBIX HOpMaX 158 npaBI/max MCEKIINYHOCTHBIX OTHOHIeHI/Ifl B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMGCTHOﬁ TBOp‘IGCKOﬁ JCSATCIIBHOCTHU HpI/I CO31aHNU y‘Ie6HI)IX HpOGKTOB,
pelleHnr y4eOHbIX U MO3HABATENIbHBIX 33124, BBIMOJIHEHUN XUMHUYECKHX SKCIIEPUMEHTOB;

— CIIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX
IIPU aHATKM3E PA3TUYHBIX BUJIOB YUYEOHOH eATeNbHOCTH;

2. IlaTprOTH4YECKOr0 BOCHUTAHUSNA:

— LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAay4YHOMY HACIEOUI0 OTE€YECTBEHHOMH
XUMUU,

— yBaXEHHUS K MPOIECCY TBOpYEeCTBa B 00JACTH TEOPUM U MPAKTHUUECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUA TOI'O, YTO JOCTHIKCHUA HaYKI/I €CTb pe3yanaT JJINTCIIBHBIX H3.6JHOI{€HPII>1,
KPONOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

— MHTEpeca W I[I03HABATEIIbHBIX MOTHBOB B I[IOJYYEHUUM U TOCHEAYIOUIEM aHAIHN3E




uHGOPMAITUU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHONH OTEUECTBEHHOW XUMHUH,

3. JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

— HPABCTBEHHOI'O0 CO3HAHMS, ITUYECKOIO ITOBEICHUS;

— CIOCOOHOCTU OIEHWBATh CUTYAIlUH, CBSI3aHHBIE C XMMUYCCKUMH SIBJICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYACHh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH;

— TOTOBHOCTH OIICHUBATh CBOE IIOBEJICHUE W IIOCTYNKH CBOMX TOBapUIIEH C MO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEICTBUN 3TUX MOCTYIIKOB;

4. ®opMHUPOBAHMS KYJIbTYPbI 310POBbI:

— TMOHMMAaHHS LIEHHOCTEW 3I0pOBOTO M Oe3omacHoro obpasza  KH3HH; HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DH3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

— coOmrofieHnsi mpaBuWiI 0€30MacHOTO OOpalleHus C BElIeCTBAaMU B OBITY, MOBCEIHEBHOI
J)KA3HU U B TPYJOBOU JEATEIBHOCTH;

— TMOHMMAHMS [IEHHOCTH TPaBUJI WHAMBHIYAIbHOTO U KOJUJIEKTUBHOTO 0€30MMacHOTO
MOBEACHUS B CUTYyalUsIX, YTPOKAOIINX 310POBbIO U KU3HU JIFOAECH; OCO3HAHUS MOCIEICTBUN U
HENPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHUS ANKOTOJIsl, HAPKOTUKOB, KypeHUs);

5. TpynoBoro BociMTaHus:

— KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B  y4e0OHO-UCCIIEOBATENBCKON  JIeATeIbHOCTH,
00IIIeCTBEHHO TTOJIE3HOM, TBOPUECKOM M IPYTUX BHUJIAX ACATEIHHOCTH,

— YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PpEIICHUM NPAKTUYECKUX 3a7a4 COLMAIBbHOU
HaIpaBJICHHOCTH;

— WHTEpeca K MPAKTHUYECKOMY M3Y4YEHHIO TMpodeccuil pa3inuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHUSA MTPEIMETHBIX 3HAHUNTIO XUMUU;

— YBaXEHHUS K TPYAY, JHOJAM TPYJa U pe3yJibTaTaM TPYA0BOM AESATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIyIBHOU TPACKTOPUHU 00pa3oBaHus, Oyayiiei
npodeccuu M peanu3alui COOCTBEHHBIX JKM3HEHHBIX IIJJAHOB C Y4YETOM JHUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEM K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6. IKOJIOrMYeCKOro BOCIIMTAHMS:

— DSKOJIOTMYECKH IIeJIECO00pa3HOr0 OTHOMICHHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

— TMOHUMAHMS TJIOOATHHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM, BIMSHHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON U COLMAIIBHON CPEbI;

— OCO3HaHUSI HEOOXOIUMOCTH MCIOIB30BAHUS JIOCTHKEHUN XUMHH JIJISI PEIICHUS] BOMPOCOB
palMOHAIIBHOTO MPUPOIOIIOIb30BAHNS;

— AKTHUBHOTI'O HENPUATHA [ECUCTBUW, MPUHOCAIIMX BpPEI OKPYXKAIOUIEH NPUPOIHOWU Ccpene,
yMEHUs MIPOTHO3UPOBATH HeOIaronpusTHbIC 9KOJIOTHYECKHE MTOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUIW N MPEIOTBPAIIATh HX;

— HaJIM4Yusl PA3BUTOIO SKOJOTMYECKOrO0 MBIIUICHHS,  SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIIbHOCTU  3KOJIOTUYECKON HAMNpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS HMH B
MO3HABATENbHON, KOMMYHUKATUBHOM M COIMANBHOM MPaKTUKE, CHOCOOHOCTH W yMEHHS
AKTUBHO MPOTUBOCTOSATH HICOJIOTHU Xemohoouw;

7. LleHHOCTH HAYYHOI'O NMO3HAHMSA:

— c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOH MPaKTUKH;

— TIOHMMAaHHS CIeNU()UKN XWMHUU KaK HayKW, OCO3HaHWs ¢€ poiu B (GopMHpOBAHUU
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHMM  LEJIOCTHOTO  MpeACTaBleHUuss o0
OKpYXalIlleM MHUpPE KaK O €IUMHCTBE NPHUPOJbI W YEJIOBEKAa, B IO3HAHWUU MPUPOIAHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPO0OJIeM COXPAaHECHHSI TIPUPOJTHOTO PABHOBECHS;

— yOexXIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOW LWBWIM3ALWU: B €€
T'YMaHHUCTUYECKOW HAMpPaBICHHOCTH U BAXKHOM POJIM B CO3JaHMM HOBOM 0a3bl MaTepuanbHON
KyJIBTYPbl, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS 4YeJIOBEYECTBA —
CBIPbEBOM, DJHEPreTUYECCKON, THUIICBOM M DKOJIOTHYECKONH OE30MacHOCTH, B Pa3BUTHU
MEIMIIMHBI, 00CCIICYCHUH YCIOBHH YCIEIIHOTO TPYJa M 3KOJOTUYECKH KOM(OPTHON KU3HU



Ka)KII0r'0 WieHa OOIIeCTBa;

— eCTeCTBCHHO-HayLIHOfI TpaMOTHOCTH:

IIOHUMaHUs

CYUIHOCTH METOJ0B IIO3HAaHUsI,

UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BATh MOTyYaeMble 3HAHUS IS
aHayM3a U OOBSCHEHUS SBJICHUN OKPYXAIOIIEro MUPAa M MPOUCXOASIINX B HEM M3MEHEHU;
YMEHHUs JeNlaTh OOOCHOBAHHBIE 3aKIIOUEHHUS HAa OCHOBE HAYyYHBIX (DAKTOB M HMEIOIIUXCS
JAHHBIX C LEJbIO MOJTYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSATEIBHO HUCIOIb30BaTh XUMUYECKUE 3HAHUS Ui PELIeHUsl MpodieM

B pC€aJIbHBIX JXU3HCHHBIX CUTYyaAIllUAX,

— HMHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON JeATEeIbHOCTH;
— TOTOBHOCTU U CIIOCOOHOCTH K HEINpPEPhIBHOMY O0Opa30BaHUI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW 10 XMMHHU B COOTBETCTBUU C JKU3HEHHBIMHU

MOTPEOHOCTSMH;

— HMHTEpeca K 0COOCHHOCTSM TPY/Aa B pa3IMuHbIX chepax mpodeccHoHanbHON IS TENHbHOCTH.

2. MeTanpeaMeTHble pe3yJbTaThl

Meranpeamernble pe3dyiabTtartel  1mo PIrocC

COO

KonkperusoBannbie
pe3yJabTaThl

MeTanpeaIMETHbIC

OBJ'IaI[eHI/Ie YHuuBEpcCaJdbHBIMU y‘leﬁHI)IMI/I
NMO3HABATECJIbHbBIMU HeﬁCTBHﬂMH:

a) 0a30BBIC JTIOTUUECKHUE ICUCTBUS:
CaMOCTOSTENILHO (DOPMYITUPOBATh U
aKTyaJIM3UPOBATh MPOOIIEMY, pACCMAaTPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHMS JJIsl CPAaBHEHHS, KJIacCU(UKAIIUH U
0000IICHHS;

OTIPENIENIATH TSN JISATEILHOCTH, 33/1aBaTh
napaMeTpbl U KPUTCPHUU UX NOCTUIKCHUSA
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B
pacCMaTpUBACMBIX SABJICHUAX,

BHOCHUThH KOPPEKTUBHI B JCSATEIBHOCTD,
OIICHUBAIOT COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OILICHUBAIOT PUCKH MOCIIEACTBUHN IEATEILHOCTH;
Pa3BUBAIOT KPEATUBHOC MBIIIJICHUEC ITPU PCIHICHUN
KU3HEHHBIX TPOOIEeM;

a) 6a30BbIC IOTHYECKUE ICHCTBHS:
MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUY
MPUEMBI JIOTHYECKOTO MBITIICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKK MOHSATHI
Y YCTaHABJIMBATh UX B3aHUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHUS
JUTs1 OOBSICHEHUS OT/ACTBHBIX (DAaKTOB U
SIBIICHHI;

BBEIOMpATh OCHOBAHWUSI U KPUTEPHUH IS
KJIacCU(UKALMU BEIIECTB U XUMHUYECKUX
pEaKLHnii;

YCTaHABIIMBATh MIPUUYNHHO-CJIEICTBEHHBIE
CBSI3M MEKIY N3YYaeMbIMU SIBJICHUSIMH,
CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIyKTUBHBIC, e TyKTUBHEIC, 10
AHAJIOTHH), BBISBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pACCMATPUBAEMBIX
ABIICHUSX, (HOPMYITHPOBATH BHIBOIBI U
3aKIIIOYCHHUS;

MPUMEHSTH B MPOLIecce O3HAHUS
UCTIONIb3YEMbBIC B XHMHH CHMBOJIMUECKUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30OBHIBATH
MOJICTIbHBIC TIPEICTABICHHUS — XUMHYCCKHIA
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUYECKast
dbopMyIa, ypaBHEHUE XUMUIECKONU PEAKITUN
[IPU PEIIeHUN YUEOHBIX M03HABATENbHBIX U
MPAKTUYECKUX 337249, IPUMCHSTh
HA3BaHHbIE MOJICJIbHBIE MPEACTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUYECKHUX
pEaKIIHii;

0) 6a30BbBIC UCCIIEAOBATEIIbCKUE ACHCTBUS:
BJIAJICTh HABBIKAMH YUCOHO-HUCCICA0BATCILCKON U

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:
BJIaJIETh OCHOBAMHU METOJIOB HAYYHOIO




HpOGKTHOfI ACATCIIbHOCTH, HABBIKAMU
paspenieHus mpooem;

CIOCOOHOCTB ¥l TOTOBHOCTH K CAMOCTOSTEIILHOMY
MOMCKY METOJIOB peLIeHHs MPAKTUYECKUX 3a/1ad,
IMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,;
OBJIaJICHUE BUJIaMU AESITEILHOCTHU O MOJYYEHHUIO
HOBOTI'O 3HAHUS, €TI0 UHTCPIIPCTALINH,
peoOpa3oBaHuIO U MPUMEHEHUIO B Pa3IMUHBIX
y‘-I€6HI:IX CUTyaluiX, B TOM YHCJIC IIPU CO3AaHUN
y4€OHBIX U COL[UAIBHBIX TPOEKTOB;
(I)OpMI/IpOBaHI/Ie HAay4YHOT'O THIIa MBIIJICHHAA,
BJIaJICHHE HAYYHOW TEPMUHOJIOTUEH, KITIOUEBBIMU
IIOHATUAMHU U MCTOJaMHU,

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a1a9U
B O6pa30BaTeJIBHOI>’I ACATCIIbHOCTH U )KU3HCHHBIX
CUTYaLUsX;

BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIM3UpOBATh 3a1a4y, BBIJIBUTAIOT T'HIIOTE3Y
€€ pelICHHs], HAXOIUTh apTyYMEHTHI AJIsI
JTOKa3aTeJIbCTBA CBOMX YTBEPIKIACHHM, 33]1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;
AHAJIU3UPOBATD IMMOJTYYCHHBIC B XOA€ PCHICHUA
3a/la4¥l pe3yNbTaThl, KPUTUIECKH OIEHUBAIOT UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSX;

AaBaThb OUCHKY HOBBIM CUTYyallUsAM, OLICHUBAIOT
NpUOOPETEHHBIN OTIBIT;

pa3pabaThIBaIOT IJIAH PEIICHHUS IPOOIEMBI C
y4eTOM aHaIn3a UMEIOIINXCS MaTepUaIbHBIX U
HeMaTepHUaIbHBIX PECYPCOB;

OCYIIECTBIISATH IEJICHAIIPABICHHBIN MOUCK
MepeHoca CpeCTB U CIIOCOOOB JICHCTBUS B
npodeCCUOHATIBHYIO CPEY;

YMETD NIEPCHOCUTH 3HAHHWA B ITO3HABATCIIbHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,
YMETb HHTCTPUPOBATE 3HAHUA U3 PA3HBIX
IpeIMETHBIX 00yacTei;

BBIZIBUT'AaIOT HOBBIC UJCHU, IIpEAjIararoT
OpPUTHHAIILHBIC TTOJIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 331a9H, JOITYCKAIOIIHE
aNbTEPHATHBHbBIC PEUICHHUS;

MO3HAHUSI BEMIECTB M XUMHUECKUX PEAKIIHiA;
bopMyIIHpOBATh LEH U 33JaUH
UCCJIEI0BAHMS, UCIOJIB30BaTh
MOCTaBJIEHHBIE U CAMOCTOSITENIEHO
c(hOopMyJIHUPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MMO3HAHUS U OCHOBBI IS
(bopMUPOBaHUS THIIOTE3HI 110 TPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;
BIIJIETh HABBIKAMH CAMOCTOSITEILHOTO
IUTAHUPOBAHMSI U TPOBEJICHUS YUEHUUECKHUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
yMeHHs HaOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €0
pe3yibTaT, opMyIHpPOBaTh 00OOIIEHUS 1
BBIBO/Ibl OTHOCHUTEJIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BAaHUS, COCTABIATh
000CHOBaHHBIN OTUYET O MPOJETaHHON
pabore;

MpPUOOPETaTh OMBIT YYCHUIECKOM
HCCIIEIOBATENILCKOW U MPOEKTHOM
NESTEIbHOCTH, TPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITEITbHOMY TTOUCKY
METO/IOB pELICHUs MPaKTUYECKHX 3a/1ay,
MIPUMEHEHHUIO Pa3JIMYHBIX METOIOB
MO3HAHUS,

B) pabota ¢ uHpopmanuei:

BJIaJICTh HaBbIKAMM MOJTYyYeHUS HHPOPMALIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO
OCYLIECTBIIATh IIOUCK, aHAIN3, CHCTEMATU3aLIUIO
Y MHTEPIPETALNI0 HH(POPMALIUK Pa3IHYHbIX
BUJIOB M (hOpM IpeCTaBICHNUS;

CO03/1aBaTh TEKCTHI B pa3IMYHbIX (popmartax c
y4eToM Ha3HaueHHs HHPOpPMALIUU U LIETeBOI
ayJIMTOpUH, BbIOMpas ONTUMAJIBHYIO POpMy
NpPECTaBICHUS U BU3YyaIU3aluH;

OLCHUBAIOT JOCTOBCPHOCTEH, JCTUTUMHOCTD

B) pabota ¢ uHpopmanueii:

(dbopMyaMpoBaTh 3ampochl U NPUMEHATH
pas3InYHbIe METO/bI IPU TOUCKE U 0TOOpE

uHpOpMaIuy, HEOOXOIUMOM IS
BBIITOJIHEHUS y9eOHBIX 3a1a4
OIPEIEIIEHHOTO THUIIA;

proOpeTaTh OIIBIT HCIIOJIB30BAHUSL

MHPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHMM M Ppa3IUYHBIX TTOUCKOBBIX
CHUCTEM,;

CaMOCTOSITENILHO BHIOMPATh ONTUMATILHYIO




UHPOpPMALIMK, €€ COOTBETCTBHE IPABOBBIM H
MOPaITbHO-ITHYECKHM HOpMaM;

HCIIOJIB30BaTh CpPCACTBA I/IH(l)OpMaI_[I/IOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B pEIICHUH
KOTHHUTHUBHBIX, KOMMYHHKATHUBHBIX n
OpPraHW3allMOHHBIX  33/7a4 ¢  COOJIoICHUEM
TpeGoBaHUI SPrOHOMMUKH, TEXHUKH
0e30IacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IIpaBOBLIX u ITUYCCKUX HODPM, HOpM
nH(OPMAITMOHHOM 0€301MaCHOCTH;

dopMmy  mpencraBieHus ~— WHGPOPMAIUU
(cxemsbl, TpaduKH, TUArPAMMbI, TaOJIHUIIBI,
PUCYHKH U T. II. );

WCTIONIb30BATh HAYUHBINA SI3BIK B KaueCTBE

cpencTtBa Tpu  paboTe ¢ XHUMHUYECKOMH
uHpOpMaIne: MPUMEHSTD
MEXKIIPEIMETHBIE (puzmaeckue u
MaTeMaTHYeCKHe) 3HAKH W  CHMBOJIHI,

dbopMyIibl, a0OpeBUATYpbl, HOMEHKIIATYPY;
UCTIONIb30BATh " npeoOpa3oBHIBATh

3HAKOBO-CUMBOJIHUYECKHUE cpencTBa
BIIAICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
. HaTJISTHOCTH
uHdopmaruu, THHOPMAITMOHHON O€30MaCHOCTH
JUYHOCTH.
Ogiaienne yHUBEPCATbHBIMHI
KOMMYHUKATHBHBIMU /Il CTBUSIMH:
a) oOmeHue: a) oOmieHue:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX chepax
KHU3HH,

pacrno3HaBaTh HEBepOAIbHBIE CPEACTBA OOIIECHUS,
NOHUMAIOT 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh MPEAMOCHUTKA KOH(DIMKTHBIX
CUTYyaIMi ¥ CMATYAIOT KOH(DIUKTHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U
B3aUMOJCHCTBUS;

apryMEHTUPOBAHHO BECTH JTUAJIOT, YMETh
CMSTYarOT KOH(JIMKTHBIC CUTYAIIHH;
pPa3BEepHYTO M JIOTUYHO U3JIaraloT CBOK TOUKY
3pEHHS C MCTIOJIb30BAHMEM SI3BIKOBBIX CPEJICTB;

3aJ1aBaTh BOMPOCHI IO CYIIECTBY
00cCy’k1aeMOii TEMBI B X0OJI€ AUAajIora 1/uiu
JIMCKYCCHH, BBICKA3bIBaTh UJCH,
(bopMyIIMPOBATH CBOU MPEIOKECHUS
OTHOCHUTCJIBHO BBIIIOJIHCHHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTAINEH Pe3yIbTaTOB
IMO3HABATCIILHOM JCSITCIIFHOCTH,
MOJTyYEHHBIX CAMOCTOSITENILHO UITH
COBMECTHO CO CBEPCTHUKaMH IIpU
BBIMIOJTHEHUH XUMHYECKOT0 IKCIIEPUMEHTA,
IPAKTUYECKON pabOThI 110 UCCIIEIOBAHNIO
CBOICTB M3y4aeMbIX BEIIECTB, peaanu3aluu
y4eOHOTO0 MpoeKTa 1 (HopMyITUpOBaTH
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MTyTEM COTJIaCOBAHUS
MO3UIMI B X0/1e 00CyXIeHUSI 1 0OMeHa
MHCHUSIMU

0) cCOBMECTHAs ICSITEIIBHOCTD:

MOHUMAIOT ¥  HCIOJIb30BaTh  IPEUMYIIECTBA
KOMaHJTHON ¥ MHJAMBUIYaJIbHON pabOTHI;
BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JEHCTBHI ¢ y4eTOM OOIIKUX UHTEPECOB U
BO3MOKHOCTEH KaXKJIOr0 YjCHA KOJIJICKTUBA;
NPUHUMAIOT 1M COBMECTHOW JIeATEIIbHOCTH,
OpPraHU30BBIBAIOT W KOOPJAMHHPOBATH JIEUCTBUS
10 €€ JOCTHXKCHHUIO: COCTABJIATH IUIaH JICHCTBUM,
pacnpenensaTb  pojad ¢ yYETOM  MHEHHH
YYaCTHUKOB, 00cyXaaroT pe3ybTaThI
COBMECTHOH paboThI;

OIICHHMBAIOT KAaYyeCTBO CBOCTO BKJIAJAa M KaXXIOTO
yYaCTHHKAa KOMaHAbl B OOWIMUNA pe3yJbTar o
pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraloT HOBbIE MPOEKTHI, OLICHUBAIOT UJIEH C
MO3UIIMA HOBU3HBI, OPUTUHAIILHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

0) coBMeCTHas JCSITCIBHOCTD:
MOHUMAIOT U UCIOJIh30BaTh MPEUMYIIECTBA
KOMaHTHOW ¥ MHIMBHIYaJIbHON paOOThI IPU

perieHnH XUMHUUYECKOU POOJIEMBI,
000CHOBBIBAIOT HEO0OXOMMOCTb
MIPUMCHCHUS IPYTIOBBIX dbopMm

B3aMMOJICHCTBHSI TPH pPEIICHUU Y4eOHOMN
3314y,

BBIOMPAIOT TEMATHUKY n METOJIBI
COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH KaXKJI0r0 YIeHa
KOJIJIEKTHBA;

MPUHUMAIOT LENb COBMECTHOMH
JIeSITETLHOCTH, OpraHU30BBIBATH U
KOOPJIMHUPOBATh ENWCTBUSA o eé

JOCTIDKCHHIO: COCTaBIIAThH IIaH ACHCTBUMH,
pacmpenenaTb poJii € Y4ETOM MHEHHH
YYaCTHUKOB, 00CyXIaroT pE3YIIBLTATHI




KOOPAMHUPOBATDH U BBHIIOIHATH padoTy B
YCIIOBHSX PEAIbHOTO, BUPTYaTBHOTO U
KOMOWHHUPOBAHHOTO B3aMMOACHUCTBUS;
OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE
MOBCACHHUC B PA3JINYHBIX CUTYyaAlUAX, ITPOSABJIIATH
TBOPYECTBO U BOOOpakeHne, ObITh
HNHUIIUATUBHBIM.

COBMECTHOM paboTHI;
OLICHMBAIOT Ka4yeCTBO CBOETO BKJIala U
BKJIaJla Ka)XJOr0 YyYacTHUKAa KOMaHIbl B

o0muii  pe3yapTaT MO  pa3paboTaHHBIM
KPUTEPUSIM;
NpeJUIaraloT HOBBIE TPOCKTHI, OICHHBAIOT
nacu C IIo3nuun HOBU3HBEI,
OpPUTHHAIBHOCTH, MPAKTUIECKON
3HAYUMOCTH;

OCYUIECTBIISATh MMO3UTUBHOE CTPATErHUECKOE
MOBEJICHHE B  PA3JMYHBIX  CHTYyaIlHUsX,
IPOSIBIISATE TBOPYECTBO M BOOOpakeHHE,
OBITh MHUIIMATUBHBIM.

OBiageHne YHMBePCAJIbHBIMH
PeryasiTHBHBIMH J1€HICTBUSIMH:

a) caMOOpraHu3aIus:
CaMOCTOSITENIBHO OCYILECTBIISTh 03HABATEIbHYIO
JeSITeNIbHOCTD, BBISBISATH NPOOJIEMBI, CTaBUTh U

dbopMynupoBaTh ~ COOCTBEHHBIE  3aqa4d B
00pa30oBaTeNbHON AESITENPHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJISITh IUJIaH  PEHICHUS

npoOJeMbl C YYeTOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEAIIOYTEHUN;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupsATh PaMKH y4eOHOT0 IpeMeTa Ha OCHOBE
JIMYHBIX IIPEANOYTEHUN;

JIeNal0T OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHHE;
OLIEHUBAIOT IPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHIO
IIUPOKOW IPYJUIIUHA B PAa3HBIX 00JIACTSIX 3HAHUH,
MOCTOSIHHO TMOBBIIIAIOT CBOW 00pa30BaTEeNbHBIN U
KyJIbTYPHBIN YPOBEHb;

a) caMOOpraHu3aIus:

CaMOCTOSITENIBHO MJIaHUPOBATH u
OCYUIIECTBIISAITh ~ CBOIO  IO3HABAaTEJbHYIO
JESTENIbHOCTD, ONPENEIIss €€ EeNU U 3aJauH,
KOHTPOJIUPOBATH U [0 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBaTh IMpEAJIaraeMblil ajIropuTM
JIEWCTBUIA TIPU BBIMOJHEHUU YUYEOHBIX |
UCCIICIOBATENILCKUX ~ 3a/ay,  BBIOMpATh
HanOosee  A(PeKkTuBHBIA  CcHOCOO  UX
pemieHuss ¢ Y4€TOM TMOJYYEHHUsT HOBBIX
3HaHUH O BENIeCTBAaX U XUMHUYECKHX
peaKuusIX;

0) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTHb
KOPPCKTUBLI B JACATCIIbHOCTD, OLICHUBAIOT
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIQJICTh HABBIKAMH TO3HABATEIILHON pedIieKCHH
KaK OCO3HAHUS COBEPUIAEMBIX JEHCTBUI |
MBICJIIMTCIIBHBIX MPOHCCCOB, HX PC3YJIbTAaTOB U
OCHOBAaHHMIA;

UCTIOJIb30BaTh TPUEMBl Pe(IeKCHH IS OLCHKH
CHUTYaIlH, BBIOOPA BEPHOTO PEILICHUS;

YMCTb OHCHHUBAOT PUCKU W CBOCBPCMCHHO
NPUHUMAIOT PELICHUs 110 UX CHIKEHUIO;

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JEATEIbHOCTb, OIICHUBAIOT
COOTBETCTBHUE PE3YJIbTATOB 1IEIISIM;

BIIQJCTh HaBBIKAMU IMO3HABATEIILHOI
pedaekcur Kak OCO3HAHHUS COBEPIIACMBIX
JIEUCTBUUA U MBICIUTENBHBIX MPOLIECCOB, UX
pe3yJIbTaTOB M OCHOBAaHMi; HCIOJIb30BATh
npuéMbl pediiekcuu JUTsl OLEHKHA CUTYAIluH,
BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHMBAIOT PUCKU U CBOEBPEMEHHO
MIPUHUMAIOT PEIICHHS IO X CHUKEHUIO;
MPUHUMAIOT MOTHUBBI U APTYMEHTBI JIPYTUX
MIPH aHAJIN3€ PE3yIbTATOB AEITEILHOCTH;

B) AMOIMOHAJIbHBIN WHTEJUICKT,
npeanoararomui coOpMUPOBAHHOCTD:
CaMOCO3HAHUS,  BKJIIOYAIOIIEIO0  CIOCOOHOCTH

INOHUMAIKT CBOC OMOIHMOHAJIBHOC COCTOSAHHUC,

B) SMOILIMOHAIHHBIN MHTEJIICKT:

c(OpPMHPOBAHHOCTH CaMOCO3HaHHs,
BKJIIOYAIOIIIET0  CIIOCOOHOCTHL  ITOHMMAIOT
CBOE DMOIMOHAILHOE COCTOSIHUE, BHJETH




BUJICTh HAMpPABIICHUS Pa3BUTHS COOCTBEHHOW | HAmpaBICHUS pa3BUTHUS COOCTBEHHOMU
SMOITMOHAIIBHONW Cdephl, OBITh YBEPEHHBIM B | SMOIMOHATHHOM chepsr, OBITh
cebe; YBEPEHHBIM B cebe;
caMOperyJIHpOBaHuUs, BKJIIOYAIOLIETO | CAMOPETYJIMPOBaHMUS, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, yMEHUue MPUHUMAIOT | CAMOKOHTPOJIb, yMEHUue NPUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE MOBE/ICHUE, | OTBETCTBEHHOCTh 3a CBOE  IOBEJCHHE,
CIIOCOOHOCTh aJaNTHPOBATHCS K IMOLIMOHAIBHBIM | CTIOCOOHOCTH aJanTHUPOBATHCS K
U3MEHEHUSIM M MPOSBIATH TUOKOCTb, OBITh | SMOLMOHAIBLHBIM U3MEHEHUSM U MPOSBIATH
OTKPBITHIM HOBOMY; TUOKOCTB, OBITH OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIUH, BKJIIOYAIOIIEH | BHYTPEHHEH  MOTHMBALIMHM, BKJIIOYAIOIICH
CTPEMJICHHE K JOCTIKEHHUIO LMW M YCHEXY, | CTPEMJICHUE K JIOCTUKEHUIO LIeJIU U YCIIEXY,
ONTUMHU3M, MHUIUATUBHOCTb, yMEHHE | OITUMU3M,  HMHHUIIMATUBHOCTb,  YMEHHE
JIEUCTBOBATH, UCXO/I U3 CBOUX BO3MOXKHOCTEN; JIECTBOBATD, HACXO0Is u3 CBOUX
SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTHL MOHUMAIOT | BO3MOYKHOCTEM;
OMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YYUTBHIBAIOT | IMIIATHH,  BKJIIOYAIOMIEH  CIIOCOOHOCTH
€ro INpu  OCYUIECTBIEHUHM KOMMYHHUKAIlUH, | TOHUMAIOT  HAMOLIMOHAIBHOE  COCTOSIHUE
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO; | IPYTHUX, YUHUTBIBAOT ero npu
COIMATBHBIX HaBBIKOB, BKJTFOYAIOIIUX | OCYIIECCTBICHUU KOMMYHHKAITWH,
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHONICHUS C | CIIOCOOHOCTH K COUYYBCTBHIO u
JIPYTUMH  JIIOABMH, 3a00THTBCS, TMPOSBIATH | CONMEPEKUBAHUIO;
UHTEPEC U pa3pelraroT KOH(OIUKTHI, COIIMANBHBIX  HABBIKOB,  BKIIIOYAIOIIUX
CITOCOOHOCTh BBICTPAWBAIOT OTHOIIEHUS C
JIPYTHUMH JIFOJIbMU, 3a00THTHCS, MPOSIBISITH
WHTEPEC M pa3pemaoT KOH(PIUKTHIL.
T') IPUHSITHE Ce0s U IPYTHX JIFOICH: T') IPUHSATHE ce0s U IPYTUX JFOICH:
OPUHUMAIOT ce0sl, MOHUMasi CBOU HEJAOCTATKU U NPUHUMAIOT ce0si, TMOHUMasi CBOH
JIOCTOUHCTBA; HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMAIOT MOTHUBBI U apTYMEHTHI IPYTHUX JIIOCH | IPUHUMAIOT MOTUBBI W apryMEHThI
[IPU aHAJIN3E PE3YJIbTATOB JEATEIbHOCTH; IpYyrux TpHU aHallu3e Ppe3yJbTaToB
pU3HaBaTh CBOE MIPABO U MPABO APYTUX JIFOJEH JeSITeIIbHOCTH;
Ha OIIUOKWY; MPU3HABaTh CBOE MPaBO U MPABO APYTUX
Pa3BUBAIOT CIIOCOOHOCTH MTOHUMAIOT MUD C Ha OIHUOKH;
MO3ULIMH JIPYTOTO YeJIOBEKa. pa3BUBAIOT CHOCOOHOCTh IMOHUMAIOT
MU C TIO3UIMHU APYTOro YeJIOBEKaA.

3. IlpeameTHbBIE pe3yJabTaThl

IIpeameTtnsbie pe3yabTarsl o PI'OC COO

KoHnkpeTusupoBaHHbIEe
pesyabtatsl (IIPII)

NnpeaAMEeTHbIC

1) chopMupoBaHHOCTH MPEACTABICHUM: O
XHUMHYECKOM COCTABIISIONICH
€CTECTBCHHOHAYYHOU KapTUHBI MUPa, POJIH
XUMUU B NO3HAHUHM SIBJICHUHN TIPUPOBI, B
(hopMUPOBAHUH MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKITMOHATHHOW TPAaMOTHOCTH,
HEOOXOMMOM /ISl peIISHUS MPAKTHIECKUX
3a7a4 ¥ YKOJIOTHYECKH 00O0CHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM
cpene;

2) BlIaJicHUEe CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKIIFOUAET: OCHOBOIIOJIATat0IINe
MOHATHS (XMMUYCCKHUI DJIEMEHT, aTOM,

BorinyckHuk OyaeT 3HATH:

OCHOBOIOJIAralolue MOHIATHS (XUMHUYECKHUM
AJIEMEHT, aTOM, M30TOII, S-, p-, d-2JIEKTPOHHBIE
OopOUTaTM aTOMOB, WOH, MOJSIPHBIH O0BEM,

BAJICHTHOCT, CTENEHb OKHCIICHHUS,
XUMHYECKasl CBs3b (KOBaJieHTHAs, WOHHAs,
MeTaJuIn4yecKasi, BOJOPOJHAsI), 3JIEKTPOHHAs
000JI04UKa aToma, MOJIeKYJIa,
JIEKTPOOTPHULIATENIBHOCTD, CTPYKTypHas
dopmyna (pa3BépHyTass W COKpamgHHAs),

MOJIb, MOJISIpHAs Macca, yriepoAHbIN CKEJIET,
(GyHKIMOHANBHAS TPYNIIA, PaguKal, U30Mepus,
U30MEpPBl, TOMOJIOTMYECKHUH psifl, TOMOJIOTH,




JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIEKTPOHHBIE OPOUTATIN ATOMOB, HOH,
MOJIEKYyJ1a, BaJICHTHOCT,
ANEKTPOOTPHUIATENILHOCTD, CTEICHb
OKUCJICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIN 00beM,
YTIEPOAHBIN CKeNeT, QyHKIIMOHATbHAS
rpynna, paaukai, U30Mepus, U30Mephbl,
TOMOJIOTHYECKUHN PsIJI, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- U a30TCOepKallIne
COETMHEHUS, OMOIOTUYECKU AaKTUBHBIC
BelecTBa (YrieBOIbI, KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUS,
KpUCTAITNYECKAas PEIIeTKA, TUITbI XUMHUECKHUX
peakuuii (OKMCIUTENIbHO-BOCCTAHOBUTEIIBHBIE,
9K30-U DHJIOTEPMUYECKHE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEAIIEKTPOIUTHI, JIEKTPOTUTHYCCKAS
JTUCCOIMAITUS, OKHCITUTEIb, BOCCTAHOBUTEIID,
CKOPOCTh XUMHUYECKOU PEaKIIUU, XUMUIECKOE
paBHOBECHE), TCOPHH U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHS OPraHUIEeCKUX
BeniectB A.M. BytiepoBa, Teopust
ANEKTPOIIUTUIECKON TUCCOLIUAIINH,
nepuoanueckuii 3akon [[.1. Menneneena,
3aKOH COXPaHEHHS MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3bIK XHMHH,
(hakTONOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, NOJyYECHUH ¥ 0€30TTaCHOM
UCTIOJb30BaHUHU BAKHEUIITUX HEOPTraHMUYECKHUX
Y OPTaHWYECKUX BEIICCTB B OBITY H
MPAKTHYECKOH eATeIbHOCTH YEJIOBEKa;

3) chopMUPOBAaHHOCTH YMEHUI BBISBIISITH
XapaKTepHbIC MIPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TOHSITHHA, IPUMCHSATh
COOTBETCTBYIOIINE MOHSITHS IIPU OMUCAHUHT
CTPOCHHS M CBOMCTB HEOPTAHUICCKUX U
OpPTaHMYECKUX BEIIECTB U UX MPEBpaICHHIA,
BBISBJISITH B3aUMOCBSI3b XUMHUYSCKUX 3HAHUH C
MOHSTUSMHU U TIPEJICTABICHUSIMH JPYTHX
€CTECTBCHHOHAYYHBIX TIPEIMETOB;

4) chopMHpPOBAaHHOCTh YMEHUHN UCTIOIB30BAThH
HAaUMCHOBAHUS XUMHUYCCKHUX COCTUHCHHMA
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOM U
MPHUKJIATHOW XUMHUH U TPUBHAILHBIC Ha3BaHUS
BaXHEHIIINUX BEIIeCTB (3TUJICH, alleTUJICH,
rMIepuH, GeHos, GopMaabaerul, yKCycHas
KUCJIOTA, TTUINH, yTapHbIA Ta3, YTIEeKUCIbINH
ra3, aMMHaK, ralieHast U3BeCTh, HerameHas
U3BECTh, MUTHEBAS COJA U JPYTHX), COCTABIIATH
(hopMYyJIBI HEOPTaHUIESCKUX U OPTAHHUYECKUX

YTJIEBOIOPOABI, KUCIOPO/I- U a30TCOAEPKALIUE

COETMHEHMS, MOHOMED, noJmMmep,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS); KpHUCTaJUIMYecKas  pemérka,
TUOIBI ~ XUMHYECKUX  pEakluid,  pacTBop,
JEKTPOJIUTHI, HERJIEKTPOJIUTHI,
3IEKTPOJIUTUYECKAS JUCCOIMAIus,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  CKOPOCTb
XUMHUYECKON peakiuu, XUMUYECKOE
paBHOBECHE, TEOpPUM U 3aKOHBI (TeopHs

CTPOEHUSI OpraHuyeckux BemecTs A. M.
ByTiiepoBa, 3aK0H cOXpaHEHHs MacChl BEIIECTB
TEOpUS  DIIEKTPOJMTUYECKOW JIUCCOLUALNH,
nepuoauyeckuii 3akoH [ W Menneneesa,
3aKOH COXPAHEHHUs U MPEBPALLEHUS SHEPTUU
MIPU XUMUYECKUX PEAKIHAX);

3aKOHOMCPHOCTH, CHUMBOJIMYECKUI A3BIK
XUMUH, MAPOBO33PEHUYECKHE 3HAHUS, JICHKAIITIE
B OCHOBE TIOHMMaHHUSi TPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYCCKHUX HBJ’IGHI/II\/'I,
(dakToNornueckue CBEAEHUS O  CBOMCTBax,
COCTaBe, MOJTy4EeHUHU u 6e30MmacHoM
WCIIOJIb30BAaHUN BaKHEHIIMX HEOPraHUYECKUX
BEIIECTB B ObITy W MIPaKTUYECKON
JeSATEIbHOCTH YEJIOBEKA;

0 XMMHYECKON COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOW KApTHUHBI MHUPA, POJIU XHUMHHU B
IIO3HAHUM SBJICHUM INPUPOJBI, B
(hOopMUPOBAaHUM MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (YHKIIMOHATBLHON TPaMOTHOCTH,
HE0OXOUMOM ISl PEIICHUS TPAKTHUECKHIX
3a/1a4 U SKOJIOrMYecKd 000CHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/10POBBIO U MPU-
pOaHOM cpene;

BorinyckHUK OyaeT yMeTh:

8blA6/1AMb XaPAKTEPHbIE NPU3HAKU MOHATUH,
YCTaHABJIUBATh ux B3aUMOCBS3b,
UCNONb308aMb COOTBETCTBYIOILIUE TOHATHUSA
NpA  ONHCAHUU  COCTaBa, CTPOEHUS U
MIPEBpALLECHU I OpraHUYeCKHUX u
HEOPraHWYECKUX COCIMHEHU;
UCNONb308aMb XUMUYECKYK) CUMBOJIUKY IS
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEpHYTOH, COKpaIEHHOIN) bopmyn
OpTaHUYECKUX BEIIECTB W ypaBHEHHU
XMMHUYECKUX  peakluil;  uzeomasnueams

MOJIETM MOJIEKYJI OpPraHMYECKHX BELIECTB
JUIS  WIUIIOCTPAllMd  UX  XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS,

YCMAaHa8IUeamy MIPUHA]IEKHOCTD
W3YUYEHHBIX OPraHUYeCKHX BEIIECTB IO MX




BELIECTB, YPAaBHEHUS XMMHUECKUX PEaKIHMH,
OOBSACHATH UX CMBICT; TOATBEPKIATh
XapaKTepHble XMMHUECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U
3aIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKLIUi;
5) chopMuUpPOBaHHOCTh YMEHUM YCTAaHABIINBATH
MPUHAIIICKHOCTh U3yUYCHHBIX HEOPraHMUECKUX
U OPTaHUYECKUX BELIECTB K ONpeAeIeHHbIM
KJIaccaM U TPYyIIaM COEIUHEHU,
XapaKTepU30BaTh UX COCTAB U BaKHeilIIne
CBOWCTBA; ONPEIEIIATh BUIbI XUMUYECKHX
cBs3el (KOBaJieHTHAs, MOHHAS,
MeTaJuIn4YecKasi, BOJOPOIHAs ), THITbI
KPUCTAUTMYECKHUX PELIETOK BEIIECTB;
KJaccU(pUIUPOBaTh XUMUYECKHE PEAKIINU;

6) BiaieHHe OCHOBHBIMHM METO/IaMU HAyYHOTO
MIO3HAHUS BEIIECTB U XUMUYECKUX SBICHHUM
(Habmo1eHNe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIUPOBAHHKE);

7) chopMuUpOBaHHOCTH YMEHHI POBOIHUTH
pacueTsl 10 XUMUYECKUM (OopMysIaM U
YPaBHEHHSIM XHMUYECKHUX PEaKIuii ¢
UCIIOJIb30BaHUEM (PU3UYECKHUX BEJIMYHH,
XapaKTepU3YyIOIINX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMHAYECKHUE 3HAHUS [T IPUHSATHS PEIICHUH B
KOHKPETHBIX KHU3HEHHBIX CUTYyallUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;
8) chopMUpOBaHHOCTH YMEHHUH TNIAHUPOBATH U
BBITTOJTHATH XUMHUECKUH SKCIIEPUMEHT
(mpeBpalleHns: OPraHUYECKUX BELIECTB pU
HarpeBaHuy, MOJTyYeHHE STUIICHA U U3yUeHUE
€ro CBOMCTB, KAUECTBEHHBIEC PEAKIMH HA
aJbJIETU/Ibl, Kpaxmall, YKCYCHYIO KUCJIOTY;
JieHaTypalus OeJIKOB IPH HarpeBaHHH,
L[BETHBIE PeaKy OEIKOB; IPOBOIUTH
pEaKIMy HOHHOT'O OOMEHa, ONPENeIIsATh CpeLy
BOJIHBIX PacTBOPOB, KAUECTBEHHBIE PEAKIH HA
cyabdar-, KapOOHAT- ¥ XJIOPU-aHUOHBI, HA
KaTHOH aMMOHMUSI; peliaTh
9KCHEPUMEHTAIbHbIE 33]1a4l 110 TEMaM
"Metainbl" u "Hemeranmibl") B COOTBETCTBUH C
NpaBUIaAMU TEXHUKHU 0€30MaCHOCTH NPHU
oOpallleHuH C BeIeCTBaMU U JJaOopaTOPHBIM
000pyI0BaHUEM; NIPEJICTABIISAT PE3yJIbTaThI

COCTaBy U CTPOCHHIO K ONPEICIEHHOMY
KJIacCy/TpyIIle COeNUHEHUH (yTIeBOAOPO/IBI,
KHCTIOPOJI- ¥ a30TCOAEPIKAIIUE COCTUHEHUS,
BBICOKOMOJICKYIISIPHBIE COCIIMHEHUS ),
Odasamb UM Ha3BaHUS 1O CHCTEMATUYECKOM
nomenkiarype (IUPAC), a Taxxe npuBOIUTH
TPUBUAJIBHBIC Ha3BaHUsA OTACIBbHBIX
OpPraHUYeCKUX BEUICCTB (ITHIICH, MPOITUIICH,
allCTHJICH, OTHJICHIJIMKOJIb, TIMOCPUH,
dhenomn, dbopmanbieru, aleTaabIer i,
MypaBbuHas KHCJIOTA, YKCyCHas KHCIIOTa,
OJICMHOBAsl KHUCIIOTA, CTEApPHHOBAsl KHCIIOTA,
TIII0K03a, (PYKTO3a, Kpaxmall, MeJIi003a,

[NIMOMH) W TpUBUAJbHBIE  HA3BaHUSA
OTJIETIbHBIX HEOPraHUYECKHUX BEILIECTB
(yrapHelif Ta3, YIJICKUCIBIA Ta3, aMMHaK,
rameéHas H3BeCTb, Herami¢éHas U3BECTb,
MUTHEBAs COJA, MUPUT U JP;

yCmanasaueamso MIPUHAJIC)KHOCTh

HEOpPraHMYECKHUX BEUIECTB IO MX COCTaBY K
OTpesIeIEHHOMY KJacCy/Tpynie COeaMHEHHH
(mpocTeie  BemiecTBa METaUTbl |
HEMETAJUIbl, OKCHJIbl, OCHOBAHUS, KHCIIOTHI,
aM(OTEepHBIETHIPOKCH/IBI, COJIN);
onpedenams BHUIbl XUMHUYECKOW CBSI3M B
OpPraHUYEeCKUX COEIMHEHUSX (OJUHApHBIE U
KpaTHbIE);

npuUMeHsams TOJIOKEHUSI TEOPHUH CTPOEHUS
opranuueckux BeniectB A. M. byrtneposa
Ui OOBSICHEHUS] 3aBHCHUMOCTH  CBOICTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUS MacChl BEILECTB;

PACKpbl6ams CMbICH EPUOIUUYECKOTO 3aKOHA
1. 1. MenneneeBa u JeMOHCTPUPOBATH €0
CHCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO U
MIPOrHOCTUYECKYIO (PYHKIIHUH;
Xapakmepuzo8amu dIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMUYECKUX dJIeMeHTOB 1—4
nepuooB [lepruonnueckon cucTemel
xuMmudeckux djemenToB 1. . Meneneena,
UCIIOJIB3Ys IOHSTHS «S-, P-, d-DIIEKTPOHHBIE
opOuTa- I1», «KIHEPreTUUECKUE YPOBHUY;
00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX
COEIMHEHUI IO IEPHOJIaM U TpyInam
[leproanueckoii CUCTEMbI XUMUYECKUX
sanemeHToB JI. . MeHneneena;

XUMHUYECKOTO IKCTIEPUMEHTA B JOpME 3alUCH | XapaKkmepuzo8amau COCTaB, CTpPOCHHE,
YpPaBHEHU COOTBETCTBYIOIINX PEAKIIMM U ¢uznueckue W XUMHUYECKHE  CBOMCTBa
(dhopmynpoBaTh BEIBOABI HA OCHOBE 3THUX TUMAYHBIX ~ TPEACTABUTENICH  Pa3IUUHBIX
PE3yIbTaTOB; KJIACCOB OPraHUYECKUX BEIIeCTB (MeTaH,
9) chopMHUPOBAHHOCTh YMEHUS aHAIM3UPOBATh | OTaH,  OTHWJICH, TNPOIMICH,  alleTHJICH,




XUMHUYECKYI0 HH(OPMAIIHIO, TTOTy4aeMyTo U3
Pa3HbIX UCTOYHUKOB (CPEACTB MacCOBOM
uHpopMaIuu, cetb IHTEpHET U Ipyrue);

10) chopMHpOBaHHOCTh YMEHUH COOITIOIATH
MPaBHJIA YKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM AESATEIbHOCTH
B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKaloIleil TPUPOIHON CPEJIbl; YUUTHIBATh
OMacHOCTh BO3ACHCTBUS HA dKUBbIE OPraHU3Mbl
ONPEJIETICHHBIX BEIIECTB, IOHUMAasi CMBICI
[I0Ka3aTels MPeIeabHON T0IyCTUMOMN
KOHLICHTpaLUu;

11) nns oGyyaronmxcs ¢ OrpaHUYEeHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI:
c(hOpPMUPOBAHHOCTH YMEHUS IPUMECHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
MO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUIA;
12) s cnensix U c1ab0BHASIIIAX
oOydaromuxcsi: copMHUPOBAHHOCTh YMEHHUS
HCTIOTh30BaTh PENbeHO TOUCTHYIO CUCTEMY
o6o3nauenuii JI. bpaiins s 3anucu
XUMUYECKUX (HOPMYII.

Oyraauen-1,3, merunOyraauen-1,3, OGeHzo,
METaHOJI, 3TaHOJI, STUICHTIINKOIIb, TIIUIEPUH,
(deHon, ameTanbAeTHI, MypaBbUHAs |
YKCYCHasl KHUCIIOTHI, TJIIOKO3a, Kpaxmal,
[[EUTI0NI03a,  aMHUHOYKCYCHAasi  KHCJIOTa);
UTIOCMPUPOBams ~ TEHETHUYECKYI0  CBSI3b
MEXIY HUMU YpaBHCHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUH C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;
Kaiaccupuyuposams ~ XUMHUYECKHE PEAKIIUU
M0 Pa3IMYHBIM NPHU3HAKaM (YUCITy U COCTaBYy
pearupyrommx BEIIIECTB, TETUIOBOMY
apdekTy peaxkiuu, H3MEHEHHIO CTEICHEeH
OKHCIICHHS JJIEMEHTOB, o0paTtumMocTu
peaKkiuy, YY4acTHIO KaTallu3aTopa);
xapaxmepu3zoeamsv (onucvieams) o0IINE
XUMHYECKHE CBONCTBA HEOPTaHUYECKUX
BEIIECTB Pa3- JIMYHBIX KIIACCOB;
noomeepacoams CylecTBOBaHUE
TCHETHYECKOM CBSI3U MEXKTY
HEOPraHNMYECKUMHU BEUIECTBAMH C ITOMOIILIO
YPaBHCHHI COOTBETCTBYIOIIUX XHUMHUYCCKUX
peakuuii;

xapakmepuzo8ambu UCTOYHUKHU
YTIEBOJOPOTHOTO CHIPBS (HEPTH, TIPUPOTHBIIA
ra3, yroib), CIOCOOBI HX TMepepadOTKH H
MPAKTUYECKOE  MPUMEHEHHE  IMPOIYKTOB
nepepadboTKH;

npo8oOUMb BHIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTUYECTBA
HCXOJTHOTO BEIECTBA WM MPOAYKTA PEaKIIUN
10 U3BECTHBIM Macce, 00BEMY, KOJTMIECTBY
OJTHOTO M3 UCXOJHBIX BEUIECTB WU
MIPOYKTOB PEAKITUH; «MACCOBAs JIOJIS
BEIIIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHUH T'a30B MMPU XUMUICCKUX
peaKIusx,MacChl BEIIECTBA WK 00BEMaA
ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3
YYaCTBYIONINX B PEAKIIHH BEIIECTB,
TEIUIOBOTO d(PeKTa peakinuu Ha OCHOBE
3aKOHOB COXPaHEHHsI MAaCChl BEIIECTB,
MIPEeBPAIICHUS U COXPAaHEHHS SHEPTUN);
onpeodenams BAICHTHOCTb U CTETICHb
OKUCJICHUS XUMHUECKHUX DJIEMEHTOB B
COCMHEHUSX PA3IIMIHOTO COCTABA; BUJI
XUMHYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS,
MeTaJUTH4ecKas, BOJOPO/IHAS) B
COEIMHEHUSIX; TUTIKPUCTATUTUYECKOM
PENIETKH KOHKPETHOTO BEIecTBa (aToMHasl,
MOJICKYJISIpHAsI, HOHHAS, METaJNTHYeCKas);
XapakTep cpeibl B BOJHBIX PacTBOpax




HEOPraHWYECKUX COCIMHEHUN;

npoeoouUmsb PEAKIINH, MTOATBEPIKIAFOIIIHE
KAaueCTBEHHBIN COCTAB Pa3IMYHBIX
HEOPTraHUYECKHUX BEIIECTB; PACHO3HABAMD
OTIBITHBIM ITyTEM MOHBI, PUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHMUYECKHUX
BCIICCTB;

én1ademsb CHUCTEMOH 3HaHHH 00 OCHOBHBIX

METOJax HAay4YHOT' O IIO3HaHHA,
HUCIIOJIB3YEMBIX B XHUMHH IIpH H3YYCHUU
BCIICCTB u XUMHNYCCKUX SIBJICHUMN

(HabmoieHre, W3MEPEHHE, OKCIICPUMEHT,
MOJICIIUPOBAHUE), UCHOIb306AMb CUCTEMHBIE
XUMAYECKHE 3HAHUS JUTSI IPUHATHS PEIICHUI
B KOHKPCTHBIX KHU3HCHHBIX CUTyaluiXx,
CBSI3aHHBIX ~C  BEHIeCTBAMHM W HUX

MIPUMEHEHHEM;

cobnrooams npasuna MOJIb30BAHUS
XUMHUYECKOH TMOCYI0oi ¥ J1abopaTOPHBIM
o0opynoBaHWEM, a  TaKkKe  IpaBHIa
oOpallleHusi ¢ BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMHU 1o BBITIOJTHCHHEO

71a060paTOPHBIX XUMUYECKUX OTIBITOB;
cocmaesnsams ypaBHEHHsI peakiuil
Pa3JIMYHBIX TUIIOB; MOJIHBIE U COKpaIIEHHbIE
ypaBHEHHUS peaKIii HOHHOTO 0OMEHa,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX ITH
peakIy UayT A0 KOHIIA,

PAcKpbiéams CYITHOCTb OKHCIUTEIbHO-

BOCCTAHOBUTEILHBIX PEAKIINI TTOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OayiaHca 3THX
peaKuuii;
00bACHAMb 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKIIUU OT Pa3IMIHbIX
(hakTOpOB; XapaKTep CMEIICHUS XUMHUYECKOTO
PaBHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO
BozaeicTBus (npuHiun Jle Illarense);
Xapaxmepuzo6ams XUMUYECKUE TPOLIECCHI,
JeXallre B OCHOBE MPOMBIIIJIEHHOTO
MOJTyYEHHUsI CEPHOU KUCIIOTHI, aMMHUaKa, a
Tak)ke COPMUPOBAHHOCTDH MPEACTABICHUI
00 0o0LIMX HAayYHBIX IPUHLIUIIAX U
IKOJIOTHYECKUX MPOOIEMaX XUMHUIECKOTO
MIPOU3BOICTBA;

NIAHUPOBAMb W GbLINOJHAMbL XUMUYECKUU
IKCTIEPUMEHT (TIPEBPAICHHS] OPTaHMYECKUX
BEILIECTB MpPU HArPEeBAaHUHU, IMOITYUYEHUE
STUJIEHA W  M3YYEHHE €ro  CBOMCTB,
KaueCTBEHHBbIE  pPEAKUUU  OPraHMYECKHUX
BEIIECTB,  JICHaTypamusi  O€IKOB  MpH
HarpeBaHuU, LIBETHbBIE peakiumn
0eIKoB;(pa3I0KeHne MepPOKCHIa BOJIOPOIa B




MPUCYTCTBUU KaTallM3aToOpa, OIpe/eIeHue
Cpembl PAacTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCAJIBHOTO  WHAMKATOpPA,  BIMSHUE
pa3nmuuHBIX  (AKTOpOB ~ HAa  CKOPOCTb
XMMHAYECKOM pPEaKIMH, PEAKIUd HOHHOTO
oOMeHa,  Ka4yecTBCHHbIE  pEakUUH  Ha
cyibdar-, KapOoHAT- U XJIOPHUI-AHUOHBI, Ha

KaTHOH aMMOHUS; pelieHue
JKCIIEPUMEHTANIBHBIX  33/ad 1O  TeMaM
«MeTamibby u «HemeTamiby) B
COOTBETCTBUU C  TMpaBWIAMU  TEXHUKH
0€301acHOCTH npu oOpareHuu c
BEILIECTBAMU u 1a60paTOPHBIM

000pyI0BaHUEM, npedcmasisims Pe3ybTaThl
XMMHUYECKOTO  JKCIepUMEHTa B (opme
3allUCH  ypaBHEHUH  COOTBETCTBYIOLIUX
peakumii U gopmyauposams BBIBOIBI HA
OCHOBE ITHUX DPE3yJIbTATOB;

Kpumu4ecku auaiu3uposams XUMHUYECKYIO
WHPOpPMAIIHIO, TIOIYYaeMyl H3  pa3HBIX
uctrounukoB (CMU, Untepuer u ap );

coonodams  npasuia IKOJIOTUYECKH
11eJ1eco00pa3HOro  MOBEJEHUs] B  OBITY U
TPYAOBOM JeSITeTbHOCTH B HEeNSIX
COXpaHEHHS CBOETO 3JI0POBbS U
OKpY’KaroIeu MIPUPOIHOMN Cpelbl;
0CcO3Hagamb ONACHOCTb BO3JEHCTBUS Ha
KHUBBIE OpTaHU3MBI OTIpeIeIEHHBIX

OpraHWYECKUX BEIIECTB, IOHUMAs CMBICI
nokazarenst [IJIK, noscnams Ha npumepax
CrocoObl YMEHBIIIEHUS U TPEJOTBPAIICHUS
WX BPEOHOTO BO3- JEWCTBUSA HA OPraHU3M

YeJI0BEKa;

BbinycKHUK MOJIyYH T BO3MOKHOCTH
HAYYHUTHCSH:

HaGmonarts, ONMCHIBATH XUMHYECKHE

MPOLIECCHl W SIBJICHHS, OPTaHHM30BBIBATH U
MPOBOJANTh  XUMHYECKHE  JKCIICPUMCHTEI,
BBIJIBUTATh THIIOTE3bI, BBISBJISATH 3aBUCUMOCTH
MEXTY UCCJICTy eMBIMU BEJIMYMHAMHU,
OOBSICHATh  MOJYYEHHBIE  pPE3yJbTaThl |
(hopMyIUPOBATh BHIBOJIBI

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMeTa M BUABI Y4eOHOI padoThI

Buna yueOHoii padoThI Oovem uacoes
O0si13aTe/IbHANA AYIUTOPHAsI Y4eOHAsi HATPY3Ka (Bcero) 36
B TOM UYHCJIE:
JIEKIIUU 18




J1a00paTOPHBIE PAOOTHI 4
MPAKTHICCKUE 3aHITHUS 12
Umoecosas ammecmauusi 8 hopme ouhhepenHuuposanrHo2o 3aiema 2




2.2. Kagenga

DHO-TEMATHYEeCKHH IJIAH U COACPKAHHUC yqeﬁHoro npeaMera « XuMH»

HaumeHnoBanue
pa3iesioB U TeM

KosmuecTBoO
4acoB

Tema 3ansTHS.
Copep:xaHue yueGHOTro MaTepuasa, JabopaTopHble U NPAKTUYECKUE 3AHATHS
00yYaKIHuXCs

IInanupyemsble BUABI 1eATEIbHOCTH
00y4aIOLIUXCSH HCXOASA U3 MPeAMETHBIX U
MeTanpeIMeTHbIX pe3yJbTaTOB

DJIeKTPOHHBIE U
nudpoBbie pecypebl

1

2 3

4

5

Pasned 1. TeopeTuuecku

€ OCHOBbI OPraHMYecKoil XUMHHU

Tema 1.1.
IIpenmer
OpraHM4ecKoii XumMumu.
Teopusi XuMH4YecKOro
CTPOeHHs
OPraHUYeCcKUX
coeIMHeHu it

JINYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBbI, HAMEPEHUS], JIOTHKY
U apryMeHThl APYIMX IPH aHaJIW3€ Pa3iIMYHbIX BHIOB YYEOHOH JAEATENBHOCTH; LIEHHOCTHOTO
OTHOLIEHHA K HCTOPHUYECKOMY M HAay4yHOMY HACJIEJUI0 OTEYECTBEHHOM XHMMHM; TOTOBHOCTH
OLICHUBATh CBOE IOBEICHUE M IOCTYIIKA CBOMX TOBAPHMINEH C IO3MLUI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBHH 3THX IOCTYIKOB; OHUMAHHS CHEHUMDUKA XHMHU
Kak HayKd, OCO3HaHMS €€ pomu B (OPMHPOBAHWM DPANMOHATILHOTO HAYYHOTO MBIIIICHHS,
CO3/IaHUM IEJIOCTHOTO MPEJCTAaBIEHUs 00 OKpYyXAoIeM MHpE KakK O €AMHCTBE IPHUPOIbI U
YeloBeKa, B IIO3HAHUM IIPUPOJAHBIX 3aKOHOMEPHOCTEH M pELIeHMH HpoOieM COXpaHEeHHs
HMPUPOJHOTO PABHOBECHUS

ITo3naBartejabHbie Y'Y /1: ncnonb308aTh NIpy OCBOEHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBILUIEHHS
BBIJICIIATh XapaKTepHbIC NPHU3HAKU NOHATHH M YCTAHABJIMBATh MX B3aMMOCBSA3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATUS Ul OOBSACHEHMS OTACHbHBIX (DAaKTOB M sBIEHMI; BHIOMpATh
OCHOBAHUSI M KPUTEPHUH JUIA KIACCH(UKAIIMN BEUIECTB U XUMHUYECKHX PEaKIii; yCTaHaBINBATh
[MPUYUHHO-CIEICTBEHHBIE CBA3U MEXKy U3y4aeMbIMH SBICHUSIMU;

Kommynukatusable YY /I 3a1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMBI B X0/i€ JUAIora
W/MIIM  UCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYyIHPOBATh CBOU IPEIJIOKEHHS OTHOCHTENBHO
BBITIOJIHEHUSI TIPEJUIOKEHHON 3a/1auH

PeryasituBHbie Y'Y/ caMOCTOATENBHO IUIAHUPOBATb M OCYLIECTBIISATH CBOKO TO3HABATENIBHYIO
JeATEIBHOCTh, OMpeeNnsis e€ Ienu M 3aadd, KOHTPOIHPOBaTh M IO MEpPe HEOOXOTHMMOCTH
KOPPEKTUPOBaTh TMpEIaraéMblii aqrOpUTM ACHCTBHH TpuM  BBINOJHEHHH Y4YEOHBIX U
HCCIIeIOBATENBCKIX 3a/ad, BEIOMpaTh Hambosee 3(h(eKTHBHBIA COCOO MX peIIeHHS ¢ YIETOM
[OJIY4CHUs] HOBBIX 3HAHUH O BEHIECTBAX U XMMUYECKUX PEAKLUAX;

Conep:xaHue yueOHOT0 MaTepuaja 2

1. IIpenmer opranumyeckoii XuMuu: €€ BO3HUKHOBEHHE, pa3BUTHE U 1
3HAYCHUEC B l'lOJ'[quHHl/I HOBBIX BCIICCTB U MaTepPla.]'lOB

Teopust crpoeHus opraHumdeckux coexuHeHuii A.M. Bytnepoma, eé
OCHOBHBIE TOJ0KEHHI CTPYKTYpHBIE (OPMYJIBI OPraHUIECKUX BEIECTB
T'omomnorus, usomepus

Xummdeckass CBsS3b B OPraHUYECKUX COCIMHEHHSAX: KPaTHBIC CBS3H, O-

" T-CBA3HU

HpeﬂCTaBHeHI/Ie o Knaccmbnxaunn OpraHu4eCKux BCIICCTB
HOMGHKJ’IaTypa OpraHnu4€CKux COGI[PIHCHI/Iﬁ (CI/ICTeMaTI/I'-IeCKaH) u
TPUBUAJIBHBIC Ha3BaHUsA BOKHEHIITMX Hpe}lCTaBI/ITCHeﬁ KJIaCCOB

OpraHMYecKUX BEIIECTB

JdeMoHcTpanun

O3HAKOMIICHHE C 00pa3laMi OPraHUYeCKUX BEIIECTB U MaTepUaiaMH Ha
HUX OCHOBE, OIBITHI IO IPEBPAIICHUAI0 OPraHUYECKUX BEINECTB MPH
HarpeBaHNH (IUIaBICHUE, OOYTIIMBAHUE U TOPCHHUE)

MMOHATHI
IPU3HAKH),

PackpbIBaTh  CMBICI ~ H3y4YaeMbIX
(BBIABIIATH Hx XapaKTepHLIE
yCTaHaBIMBATh UX B3aUMOCBS3b
[IpuMeHSTs  MONOXKEHUS TEOPUH  CTPOCHHUS
opranmyeckux coequHeHnit A. M. Bytneposa s
OOBSCHEHHSI 3aBHCHMOCTH CBOWCTB BEIIECTB OT
KX COCTaBa U CTPOCHUS

Hcnonb3oBaTh XUMHMYECKYH)  CHUMBOJMKY JUIS
COCTABJICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX

(pa3BépHyTOH, COKpAaIIEHHOH) bopmyn
OpraHMYECKUX BEILIECTB

OmpenensaTb  BHABI  XUMHYECKOH  CBs3M
(omuHapHBIE,  KpaTHBIE) B  OPraHHYECKUX
COCIMHEHMSIX.

PackpbIBaTh poiib OpraHMYECKOH  XHMHH B

https://resh.edu.ru/subject/le
sson/6149/

https://resh.edu.ru/subject/le
sson/4823/
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IIpakTHYecKHe M 1a00paTOPHBIE 3aHATHS 1 JKU3HU YEJIOBEKa, WJUTIOCTPUPOBATh CBSI3b C
IIpaktnueckoe 3anstue 1. MoaenupoBaHue MOJIEKYJ OPraHUYECKIX 1 JIpyrUMH HayKaMu
BEILECTB. Habnromate u oOmUCHIBaTH IEMOHCTPAILIOHHEIC
OTIBITHI; MIPOBOJMTE M OMHCHIBATH JTAOOPATOPHBIC
OIIBITHI
Paznea 2. YriaeBoaopoasl 9
Tema 2.1 [Ipenesabunie | JIMUHOCTHBIE Pe3y/bTAThl: aKTUBHOTO HEMPUATHUS ACWCTBUH, MIPUHOCIIIUX BpEA OKpYKaroleh
YIJ1€eBOJOPOIbI - IPHUPOJIHOI Cpele, yMEHHSI MPOTHO3MPOBATh HEOJIArONPHSATHBIC AKOJOTHYECKHE IOCIEACTBUS
AJIKaHBI NPEANPUHUMAEMBIX JEHCTBUI M MpedoTBpallaTh HX; HAJIWYHS Pa3BUTOTO 3KOJOTHYECKOTO

MBILUICHUS, HKOJOTUYECKOW KYJBbTYPHI, OIBITa AEATETFHOCTH 3KOJOTHUECKON HANpPaBIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBATHCS HMH B TIO3HABAaTEIbHOW, KOMMYHHKATHBHOW U COIMAIBbHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO IPOTHBOCTOSTH HIICOIOTHH XeModoOuwu;
Ilo3naBaTeabuble YYJI: BiaZeTb OCHOBaMH METOJOB HAay4yHOrO TIIO3HAHUS BEIIECTB U
XUMHYECKUX peakimid; QopMyiampoBaTh IIETM W 3aJa4d  HCCICJOBaHHSA, WCIOJIB30BATh
MOCTABJICHHBIE W CAMOCTOSATENLHO C(HOPMYJIMPOBAHHBIC BOMPOCH B KaueCTBE HHCTPYMCHTA
IMO3HAHHUA U OCHOBBI IJIA (bOle/IpOBaHl/Iﬂ TUIIOTE3BI 110 NPOBEPKE NPABUIIBHOCTU BbICKA3bIBACMBbIX
CYX/IEHHUH; BJIaJIETh HAaBBIKAMHM CAMOCTOSATENIBHOTO IUIAHHUPOBAHMS U MPOBEICHUS YUEHHUCCKHUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBAT yMEHHs HAOJIOAATh 32 XOJOM IPOILECcCa, CAMOCTOATEIHEHO
MPOTHO3UPOBATh €ro pPe3ysbTar, (OPMYIUPOBATH OOOOWICHUS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHMSA, COCTABIISATH OOOCHOBAHHBIH OTYET O MPOJECTAHHOU
pabotre; mprOOpeTaTh OMBIT YYCHUYCCKOW HMCCIIEAOBATENBCKOM W TPOCKTHOHN JESTENEHOCTH,
MPOSIBIIATH  CHIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSTENIbHOMY IOMCKY METOJIOB PEUICHUS
MPAKTHYECKUX 3324, IPUMEHECHUIO PA3IMYHBIX METOJIOB [TO3HAHMUS;

KommynunkaruBHabie YY1 3amaBath BOIPOCHI MO CYIIECTBY 00CYKIACMOM TEMbI B XOZI€ IHAaIora
W/WIM JMCKYCCHH, BBICKa3bIBaTh HACH, (HOPMYJIMPOBATH CBOU IPEIIOKEHHS OTHOCHUTEIBHO
BBINOTHEHUS MTPEIOKEHHON 3a/1a41

PeryasituBubie YY]JI caMOCTOATENHHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO MO3HABATEIbHYIO
NIESITEBHOCTD, ONpeneNsas e€ Held M 3aJadd, KOHTPOJIHPOBAaTh M II0 Mepe HEeOOXOIUMOCTH
KOPPEKTUPOBATh TpEIaraeéMblii  alrOpPUTM JCUCTBHH TIPU  BBIIOJIHEHHH Y4YEOHBIX U
HCCIIETOBATENLCKIX 3a/lad, BEIOMpaTh Hanbojee 3(P(EKTHBHBIA CIOCOO UX pEIIeHHS ¢ YIETOM
TTOJTYYEHHS] HOBBIX 3HAHHMM O BENIECTBAX M XMMHUYCCKHX PEAKIUAX;

Conep:xaHue y4eOHOT0 MaTepuaja 1
1 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHHA psix MeraH M 3TaH — 1 PackpeiBaTh CcMBICT M3y4daeMbIX MOHATUI
NpOCTEHIINE TIPEICTABUTENN AaJKaHOB: (PU3UYECKHE M XUMUYECKHE (BBIABIAT WX  XapakTEepHBIC  IIPU3HAKN),

CBOIicTBa (peakIuy 3aMelleHHs M TOPEHHs), HAXOXKICHHE B IPHUPOIE,
HOJIy4eHHE M IPUMEHEHHE

YCTaHABIMBATh HX B3aMMOCBSI3b, HCIIONB30BATH
COOTBETCTBYIOLIIME MOHATUS IPH  ONHUCAHUM
cocrasa, CTpOCHHUS " [peBpaICHHI
OpraHUYEeCKUX COCIMHCHHUIT

Hcronp30BaTh XUMHUYECKYI0 — CHMBOJIHKY IS
COCTABJICHUS MOJICKYSIPHBIX M  CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHOIT) bopmyn
OPTaHMYECKHUX BEIIECTB

VcTaHaBIMBaTh MPHHAMLIEKHOCTh BEIIECTB K
ONpe/IeNEHHOMY  KJIACCY  YIVICBOJOPOAOB IO

https://resh.edu.ru/subject
/lesson/6151/
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COCTaBy M CTPOEHMIO, Ha3blBaThb HUX IO
CHCTEMATHYECKOH HOMEHKJIAaType; MHPHBOIUTH
TPUBHAIIBHbIC Ha3BaHUS OTAENBHBIX
IIPEICTaBUTEIICH YIIEBOJOPOIOB

HNHauBHayanbHBIE POEKTHI
W3yuyenne OMONAKETOB.

Tema 2.2.
HenpenenbHbie
yri1eBOI0POAbI:

aJIKeHbl, ATKaHeHbI,
AJIKHHBI

JINYHOCTHBIE Pe3yJbTAThI: COOMIO/CHNUSA INpaBml 0E30IaCHOrO0 OOpalleHHs C BEIIECTBaMU B
OBITYy, NMOBCEHEBHOH JKU3HH M B TPYAOBOH JAESITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHANBHAYAIBHON TPAaeKTOpUM 00pa3oBaHus, Oyaylueid mpodeccuu M pealns3alnud COOCTBEHHBIX
JKH3HEHHBIX TJIAHOB C YIETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB H
notpedHoCTell 00mecTBa;

Io3naBaTensHble YYJI: CTpOUTH JIOTHYECKHE pacCyXICHHUS (MHIYyKTUBHBIC, NETyKTHBHBIE, IO
QHAJIOTHM), BBIABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMAaTPUBAEMBIX SIBICHHMSX,
(hopMyIHpOBaTh BBIBOJBI M 3aKIIOUCHUS; NMPUMEHSTh B IPOIECCEe MO3HAHUS HCIIONb3yeMble B
XMMHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, NPeoOpa3oBBIBaTh MOJEIbHBIC MPEACTABICHUS —
XMMHYECKHH 3HaK (CHMBOJI) dJIEMEHTa, XMMHUUYecKas (opMyJia, ypaBHEHHE XHMHUUECKOH peaKiin
IOpU PEIICHUH YYeOHBIX IO3HABATENbHBIX M TPAKTHYECKUX 3371a4, NPUMEHATh Ha3BaHHBIE
MOZENbHBIE NMPEACTABICHUS IJISI BBISIBICHHSA XapAaKTEPHBIX NPHU3HAKOB H3YYaeMBIX BEIIECTB U
XUMHUYECKUX peaKIuii;

KommynukatuBuble YVY/[: BbiCTynmaTh ¢ Ipe3eHTalMed pe3ysibTaToB I103HABATENbHOU
JICATENBHOCTH, IOIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEpCTHUKAMM IIpU
BBINIOJIHEHUH XUMHYECKOTO HKCIICPHMEHTA, NPAKTUUECKOH paboThl IO MCCIEIOBAHUIO CBOMCTB
N3y4yaeMbIX BEILECTB, PealiM3aluy yueOHOro NpoeKTa 1 ()OpMyINPOBATh BHIBOABI II0 PE3yJIbTaTaM
NPOBEACHHBIX HCCICIOBAHUM MyTEM COIIACOBaHHs IMO3MLMI B X0[¢ OOCYXIeHHS W OOMeHa
MHEHHSAMH

PeryasituBuble YVY/I: OCyIIECTBISATh CaMOKOHTPOJb CBOEH JEATENBbHOCTH HA OCHOBE
caMOaHaJIM3a U CaMOOICHKH

Copep:xanne yueOHOro MaTepHaJia 3

1. AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM psifi DTUIIEH U IPOIUICH 1
— MpOCTEHIINE NPEICTABUTENM aJKCHOB: (PU3HMUYECKUE U XUMHYECKHE
CBOHCTBa (peakuuu THUIPUPOBAHMSA, TIalOr€HUPOBAHMSA, TI'MIpATALUH,
OKMHCIICHUSI U TIOJIMMEPU3allH), TOTyUeHUE U IPUMEHEHHE

Aaxanuenbl  byrammen-1,3 wu  metwnOyrammen-1,3:  cTpoenue,
BOXHEHIINE XMMHYECKHE CBOMCTBA  (peakmusl  IOIMMEpPH3ALINH)
TlomyueHne CHHTETHIECKOTO KaydyKa U Pe3UHbI

AJNKHHBI. COCTaB M OCOOEGHHOCTH CTPOCHUS, T'OMOJOTHUYECKHIl psi
AneruneH — npocTediui npencTaBuTeNb alKUHOB: COCTaB, CTPOCHUE,
¢u3nyeckue M XMMHYECKHE CBOMCTBa (peakuuy THAPHUPOBAHMUSA,
raJoreHUpPOBaHUs], TUAPATAIMY, TOPEHUS]), IOJIyYeHUE U IPUMEHECHHE

IpakTHYecKHE 3aAHATHS 2

IIpaktuueckoe 3ansarue 2. [lonyueHne 3THIICHA U U3yYEHHE €TO CBOMCTB.
Beruncnenns no ypaBHeHHIO XUMUYECKOH peaknun (Macchl, 00bEMa,
KOJIM4ECTBAa MCXOJAHO- 0 BEIECTBA UM IIPOLYKTa PEaKLHuu 110
U3BECTHEIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 HCXOJHBIX BEIIECTB

XUMHYECKON CBSI3U B
MOJIEKYJIaX YIJIEBOAOPOIOB; XapaKTepU30BaTh
3aBHCHMOCTh PEaKIMOHHOI CIIOCOOHOCTH
YIIIEBOZOPOIOB  OT KPAaTHOCTH  KOBAJICHTHOIL
CBA3M  XapakTepU30BaTb COCTaB, CTPOCHHE,
NpUMEHEeHHe, (U3MYECKHe W XUMHYCCKHUE
CBOWCTBA, BaXHEHIINE CHOCOOBI IOMYyYCHHS
THIMYHBIX HPEICTaBUTENCH Pa3InYHbIX KJIACCOB
yrIeBOJOPOMOB  (MeraHa, 9JTaHa, IJTHIICHA,
arietTuiieHa, Oyraauena-1,3, 6ensona)

CrnenoBate mpaBwiaM Oe3omacHOW paboTel B
71a00paTOPUM TPH HCIOJIb30BAHUU XHUMHYECKOIl
IOCY/iBl M 00OpYJIOBaHUsA, a TaKKe IpaBHIaM
o0pallieHnsl ¢ BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIHMSMHU TI0 BBINIOJHEHHIO JTa00OPaTOPHBIX
OIIBITOB M MPAKTHYECKUX PabOT IO MOIYUYCHHIO

Onpenensars  BUAbI

https://resh.edu.ru/subject/l
esson/5412/
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WJIU TIPOIYKTOB PEAKIIUH)

U3yYEHHUIO OPIraHUYECKUX BEIIECTB
IIpencTaBnsiTe pe3ynbTaThl 3KCIIEPUMEHTa B
¢dopme 3amucu ypaBHEHHH COOTBETCTBYIOIINX
peakIii M JeraTh BEIBOJABI HA MX OCHOBE

Tema 2.3
ApomaTHyeckue
YIJ1eBOJOPObI

JIMYHOCTHBIE Pe3yIbTAThI: CIIOCOOHOCTH MOHMMAThH M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
U apryMeHTHl JPYTHX IPH aHaIW3e Pa3iIMYHBIX BHIOB y4eOHOW NEATEIBHOCTH; LEHHOCTHOTO
OTHOIIEHHS K HCTOPUYECKOMY M HAayYHOMY HACJIEJUI0 OTEUECTBEHHOM XMMHM; TOTOBHOCTHU
OLIEHUBATh CBOE IMOBEJECHHE M IOCTYNIKM CBOMUX TOBAapHIIEH ¢ MO3ULUI HPaBCTBEHHBIX U
NPAaBOBBIX HOPM M OCO3HAHHME IOCIEACTBHH 3THX IOCTYIKOB; IIOHMMaHHS CIEUU(DHKH XUMHH
KaK HayKd, OCO3HaHUs €€ poad B (OPMHPOBAHMH PALMOHAIBHOIO HAYYHOIO MBIIUICHHS,
CO3JJaHUM LEJIOCTHOTO TPEACTABICHUS 00 OKpPYXaIoIeM MHpe KakK O €JWHCTBE MPUPOIBI U
4YelIoBeKa, B IO3HAHWHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHMH MpOOJIeM COXpaHEHHS
HIPUPOTHOTO PABHOBECHUS

Io3naBaTenbHble YY/I: UCNOIB30BaTh IPH OCBOCHUY 3HAHUM MPUEMBI IOTHYECKOTO MBIIIICHUS
— BBIACTATH XapaKTepHble PU3HAKU NTOHATUH M YCTaHABIUBATh UX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE TOHATHS JUIS OOBSCHEHMS OTHENBHBIX (DaKTOB M SBJIEHHH; BHIOMpATh
OCHOBAHUSI M KPUTEPHH JUTs KIacCU(HKAILMU BELIECTB U XUMUYECKHX PEakIMil; yCTaHABINBATh
MPUYUHHO-CIIEACTBEHHBIE CBA3U MEXKLy H3y4aeMBIMH SIBICHUSIMU;

KommynukaTuBHble YY ] 3a1aBath BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI B XO/€ AHAIOra
W/WIM OWCKYCCHH, BBICKa3bIBaTh HAEH, (HOPMYIHPOBATH CBOU IIPEIIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEUTOKEHHON 3a/1aui

PerynsituBabie Y'Y/ caMOCTOATENBHO INIAHUPOBATh U OCYHIECTBIIATH CBOXO IIO3HABATEIBHYIO
JIeITeNIbHOCTD, OIpenelsss e€ Ienu M 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBaTh INpeJJlaraeMblii  alrOpUTM JAEHCTBMH IpU  BBINOJHEHHH Y4YEOHBIX U
FICCJIEIOBATENNBCKHUX 3371a4, BBIOMpaTh Haubosee 3(QQPEeKTHBHBII CIOCO0 X pELIeHHs C y4EToM
MOJTyYEHHs] HOBBIX 3HAHHMH O BEIECTBAX M XHMUUYECKHUX PEAKIHAX;

Coaep:xaHue y4eOHOro MaTepuajia 3

1 Apenbl BeH3oJ: coctas, cTpoeHHe, PHU3HMIECKAE H XUMUIECKUE CBOWCTBA 1
(peakIuy raJoreHHpOBaHMS W HUTPOBAHUS), TOJNydeHHE U IPHMEHEHHE
Tonyon: cocmas, cmpoeHue, @usuuecKue u XumMuuecKue COUCMEA
(peakyuu 2ano2eHuUpOSanus U HUMpPOBAHUs), NONYYeHUe U NpuMeHeHue
ToxcuuHocTh apeHoB I'eneTnueckas CBSI3b YIJIEBOZOPO/IOB,
NPUHAUIEKAIINX K PA3JUMYHBIM KJIACCaM

IIpakTHYecKHe 3aHATHS 2

IIpaktudeckoe 3anstue 3 CocraBieHne Ha3BaHUI OPraHUYECKIX
coenuHeHn no HomeHkaarype IUPAC

BEIBIATE ~ TEHETHYECKYI0  CBSI3b  MEXIY
YIJIE€BOZOPOJAMU U IOATBEPXKIATh €€ Haaudue
YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuil C  HCIOJIB30BAaHHMEM CTPYKTYpPHBIX

(opmy

https://resh.edu.ru/subject/l
esson/4775/

Tema 2.4
IIpupoansie
HCTOYHHUKH

YIJ1eBOJOPO/IOB U HX
nepepadoTka

JIMYHOCTHBIE Pe3yJbTATHI: AKTUBHOI'O HENPUATHUSA ACHUCTBUM, IPUHOCIILUX Bped OKpYXkKarolen
IPHUPOHOI cpele, YMEHHSI MPOrHO3MPOBATH HEOJIArONPHSATHBIC DKOJOTHYECKHE ITOCIEACTBUS
IOPEANPUHUMAEMBIX JICHCTBUM WM IPENOTBpAIaTh MX; HAIM4YMs Pa3BUTOIO SKOJIOTMYECKOIro
MBILNUICHHUS, DKOJIOTHYECKON KyJbTYPBI, OIBITA ACATEIBHOCTU 3KOJIOTMYECKOM HANPaBIEHHOCTH,
YMEHUS PYKOBOICTBOBATHCS MMU B IIO3HABAaTEIbHOWM, KOMMYHUKAaTHBHOM U COLMAalbHOU
MPaKTHKE, CIIOCOOHOCTH M yMCHHUSI aKTHBHO HMPOTHBOCTOSTH HJCOJIOTUH XeMO(oOHH;

Io3naBarenbHble YYJI: Brager OCHOBaMH METOJOB HAy4HOrO IIO3HAHUS BEILECTB U
XHUMHUYECKUX peakiuii; QopMysMpoBaTh IeIM M 3aJayd  MCCIEJOBAHMS, HCIOJIb30BATh
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IIOCTaBJICHHBIE W CaMOCTOSTEIBHO COPMYJIUPOBAHHBIE BONPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl ()OPMUPOBAHUS THUIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX
CYKIECHHH; BIaZeTh HABBIKAMH CAMOCTOSITENBHOTO IIAHHUPOBAHUS M MPOBEICHUS YIEHHIECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HAOMIONATh 32 XOIOM IIPOIECCa, CAMOCTOSATEIHHO
HNPOTHO3HPOBATh €ro pe3yibTaT, (OPMYyIHpOBaTh O0OOOMIEHWS U BHIBOABI OTHOCHUTENBHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICIOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
paboTe; mpuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENbCKON W IPOEKTHOH JesITebHOCTH,
HpOSIBIISATH  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOOB PEIICHHUS
NPAKTUYECCKUX 3aZlad, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUS,

KommynukaTuBHble YY ]I 3a1aBath BOIIPOCHI 110 CYLIECTBY 00CYkIaeMOi TeMbI B XOZ€ AHAnora
W/WIM JMCKYCCHH, BBICKa3bIBaTh HICH, (HOPMYIMPOBATH CBOU IPEJIOKEHHS OTHOCHTENBHO
BBITIOJTHEHUSI TIPEUTOKEHHON 3a/1a9i

PeryastuBHbie YY]l caMOCTOSTENBHO INIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO
JIeATeIIbHOCTD, OIpenelsist e€ Ienu M 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIHUMOCTH
KOPPEKTUPOBaTh Ipe[jlaraeMblii  aqrOpUTM JAEHCTBHH TpH  BBINOJHEHHH YYEOHBIX U
HCCIIeI0BaTEIbCKUX 3a1ad, BBIOMpaTh HanOoiee d(QEKTHBHBIN CIOCO0 HX pEIIeHUs C y4ETOM
MOJTyYEHUs] HOBBIX 3HaHHUH O BEIIECTBAX M XUMHUYECKHUX PEaKIHsX;

Conaep:xaHue Y4eOHOT0 MaTepuajia 2

1. IIpupoaHbie HCTOYHHKM YIJ1eBOAOPOAOB [IpupoaHbIil ra3 u nonyTHsIe 1
HedTsanble ra3el Hedte m e€ mpomcxoxaeHue CrocoOwsl mepepaboTku
HeTH: TeperoHKa, KPeKHUHT (TepMHYECKHH, KaTaIUTHIECKHI), THPOIIU3
IIpoxyxTs! nepepaboTky HEPTH, NX IPUMEHEHHE B IPOMBIIUICHHOCTH U B
66Ty KaMeHHBII yroyb ¥ IPOAYKTHI €ro nepepaboTKu

IIpakTnyecKkue 3aHATHS 1

IIpaktuueckoe 3amsatme 4. O3HakOMIIEHHE C OOpaslaMu IUIaCTMAcC,
KayuyyKOB M PE3WHBI; MOJCIHPOBAHHE MOJEKYJ YIJIEBOAOPOJOB U
raJoreHONPOU3BOAHBIX

Hcronb30BaTh  €CTECTBCHHO-HAYYHBIC METObI
[IO3HAHUS [pOBEJICHHe, HaOIIoJCHHE U
OITCaHHe XHMHYECKOTO JKCIIEpUMEHTa
(;rabopaTopHBIE M IPaKTHYECKHE pabOThI)
XapakTepu30BaTh HCTOYHUKH YTIIEBOJIOPOIHOIO
ChIpbsl (He(Th, IPUPOIHBIN a3, YIrojb), CII0COObI
UX nepepaboTKU U MPAKTHYECKOe IPUMEHEHUE
TOJIy4aeMbIX MPOAYKTOB
IIpoBOANTh  BBIYUCIICHHS
XUMHYECKOH peakiun
CaMOCTOSATENBHO IUTAHUPOBATh U OCYIIECTBIST
CBOIO ITO3HABATEIbHYIO AESTEIHHOCTD;
NIPUHUMATh aKTUBHOE y4acTHe B IPYyNIOBON
y4eOHOM JeATEILHOCTH

10  YpaBHEHUIO

https://resh.edu.ru/subject/le
sson/6148/

Paznen 3 Kucjiopoacoae

JKalMe OpraHunvdeCKue COCIUHCHUSA 4

Tema 3.1
Cnuptsl. ®enona

JIn4HOCTHBIE Pe3yJbTAaThl: COONIOJCHUS MpaBWJI OE30MacHOTO OOpalleHHs C BEIIECTBaMHU B
OBITY, TIOBCEIHEBHOH JKM3HH M B TPYJOBOH NEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHJUBUAYaNbHOH TpaeKTopuu oOpa3oBaHUs, Oymymueil nmpodeccnu u peanu3aniy cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
noTpeGHOCTEH 00IIeCTBa;

Io3naBaTensHble YY/I: CTpOUTh JIOTHYECKHE pacCykIeHHs (MHAYKTUBHBIC, NEIyKTHBHBIE, 10
QHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM M IPOTHBOPEYHMS B pacCMaTPUBACMBIX SBICHMSX,
(hopMyIMpoBaTh BBIBOJBI U 3aKIIOYEHHUS; NPHUMEHATh B IPOLECCE MO3HAHMS HCIOIb3yeMbIC B
XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, IPEeoOpa3OBBIBATh MOJEIBHbIC MPEICTABICHUS —
XMMHYECKUH 3HaK (CHMBOI) 2JIeMEHTa, XUMHYecKasi hopMyiia, ypaBHCHHE XMMHYECKON pPeaKiu
OpH _pEIIeHHH y4YeOHbIX I103HABATENIbHBIX W MPAKTHYECKHX 3a1a4, HPUMEHATh HA3BAHHBIC
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MOJCIBbHBIC TIPEACTABJICHUS UIS1 BBISABJICHUS XaPAKTEPHBIX IIPU3HAKOB H3Yy4YacMbIX BELICCTB U
XUMHMUYECKUX PEAKLINHI;

KommynukatuBasle YY/I: BeicTynate ¢ mpe3eHTanueil pe3yabTaToOB IO3HABATEIHLHON
JEATeIIbHOCTH, IOTYyYCHHBIX CaMOCTOSTETbHO WM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIMIOJTHEHUH XUMHYECKOTO SKCIICPHMEHTa, MPAKTUUECKOH paboThl MO MCCIEIOBAHUIO CBOICTB
M3y9aeMbIX BEIECTB, PeallN3aluy yaeOHOTo IPOeKTa H (hOPMYINPOBATH BHIBOAKI IO PE3yJIbTaTaM
NPOBEAEHHBIX HCCIICNOBAHUI ITyTEM COINIACOBAHMS MO3UNUI B XoJe OOCYXKIeHHS M OOMeHa
MHEHUSIMU

Perynsitupable YY/I: ocywiecTBIATE CaMOKOHTPOJb CBOEHl JEATENbHOCTH Ha OCHOBE
caMOaHaIM3a U CaMOOIICHKH

Coaep:xaHue y4eOHOTr0 MaTepuajia 1 https://resh.edu.ru/subject/l
1. IIpenenpHple OMHOATOMHBIE CIOUPTBI METaHON W 3TaHON: CTPOCHUE, PackpbiBaTh CMBICH — H3y4aeMbIX nonATuii | esson/4769/

(u3udecKkue W XHMHUYECKHE CBOWCTBAa (pEakUUH C aKTHBHBIMHU (BBIABIATE WX Xapaktepuble  mpusHaku), | https://resh.edu.ru/subject/l

MeTaJulaMH, TJIOTeHOBOJIOPOJIaMH, TOpeHHne), IpruMeHeHne Bonopoanas
cBs13b JleiicTBHE MeTaHOJIa U 9TaHOJIA HA OPTaHN3M YeJIOBeKa
MHOroaToMHBIE CIIUPThI DTUIEHTIINKOIb U TJIMOCPUH:  CTPOCHHE,
(u3nyuecKre U XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO LICJIIOYHBIMU
MeTa/ulaM1, KaueCTBEHHAs PEaKLUsi HA MHOTOATOMHBIE CITUPTHI)
JeiictBue Ha opraHuzM uenoBeka [IlpumeHeHue riMLEpUHA U
STHICHIIINKOIS

®enon CrpoeHue MOJIEKYNBl, (U3HUECKHE N XHMHYECKHE CBOMCTBa
¢enona TokcnunocTs denona [Tpumenenue dexona

JlemoHcTpanus

TOpEHUE CIUPTOB,;

okucyieHue 3taHona okcugoM meau (I1);

B3aMMOZICUCTBHE TIIMIEpHHA ¢ ruapokcunoM menu (I1);

OKHCJICHHE abJETHIOB AaMMHAYHBIM paCTBOpOM Okcuza cepedpa (1)

u rugpokcunom menu (I1);

YCTaHABIMBAaTh HMX B3aWMOCBS3b, HCIIOIB30BaTh
COOTBETCTBYIOIINE MOHATUS IPU  OINHCAHUH
COCTaBa, CTPOEHMUS u IpeBpalleHui
OpPraHUYECKUX COCUHEHUI

Vcnonb30BaTh  XHMHYECKYIO CHUMBOJMKY UL
COCTABJICHUSI MOJICKYJIAPHBIX M CTPYKTYpHBIX
(pa3BépHyToOH, COKpAamEHHON) hopmyn
OpraHNYEeCKUX BEUIECTB

VYcraHaBIMBaTh IPHHAUICKHOCTh BEIIECTB K

onpefeNéHHOMY  KJlacCy II0  COCTaBy "
CTPOCHMIO, Ha3bIBaTh MX 10 CHCTEMATHYECKON
HOMEHKJIAType; MPUBOJUTH TPHUBUAJIbHBIE
Ha3BaHUSA

OTEIbHBIX mpeacTaBUTeNeH KHCIIOpO-
COJIeprKaINX COSTUHEHUI

XapakTepu3zoBaTh COCTaB, CTpOEeHHE,
MpUMEHEHUe, (QU3MYECKHEe ¥  XHMHYECKHE
CBOWCTBA, BaXHEWIIME CIOCOOBI TOJNyYCHUS

TUNUYHBIX MPEICTaBUTENICH pa3IMYHBIX KJIACCOB
KUCJIOPOJICOICPKALIMX COEIUHEHUH (MeTaHoIa,
9TAHOJA, TNWLEpHHa, (eHona);  BBIABIATDH
TEHETHYECKYI0  CBSI3b  MEXIy HUMH H
MOATBEPXKAATh ¢ Haludue  YpaBHEHHAMH
COOTBETCTBYIOIIMX XHUMHYECKHX peakmuii ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyII

esson/5727/

Tema 3.2
AJbaeruabl.
KapoonoBbie

KuCJI0ThL. CII0KHbIE

3¢pupsbI

JIMYHOCTHBIE Pe3yJbTATBI: CIIOCOOHOCTH MOHUMATh U IPUHHUMATH MOTHBBI, HAMCPCHUS, JIOTHKY
¥ apryMeHTHl APYIUX IPU aHalIW3e Pa3InyHbIX BHAOB Y4eOHOH AEATENbHOCTH, LIEHHOCTHOTO
OTHOIIEHHS K HCTOPHUYECKOMY M HAyYHOMY HACJIEAUI0 OTEYECTBEHHOM XHMHM; TOTOBHOCTH
OLICHMBATh CBOE MOBEACHHE M IOCTYNKA CBOUX TOBAPHIIEH C MO3MLIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHUE IOCIEACTBUH ITHX IMOCTYIKOB; MOHUMAaHUSA CHEUUPHKA XUMUHU
KaK HayKH, OCO3HaHHsA €€ poju B (HOpPMHUPOBAHUH PALMOHAIHHOIO HAYYHOT'O MBIILJICHHS,



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/

CO3JIaHUM LEJIOCTHOTO IIPEJCTAaBICHHS 00 OKpYXAIoIleM MHpEe KakK O €IMHCTBE HMPUPOABI U
4enoBeKa, B TMO3HAHMM TNPHPOAHBIX 3aKOHOMEPHOCTEH WU pelleHHH NpoOJIeM COXpaHEHHS
HMPUPOTHOTO PABHOBECHUS

IHo3naBaTeabHble Y'Y /I: ucnonb30BaTh IpU OCBOEHUH 3HAHUN MPUEMBI JJOTMYECKOTO MBIIUICHUS
BBIIEIATh XapaKTepHbIC INPH3HAKH MOHATHH M YCTAHABIMBATH MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE TIOHSATHS JUIS OOBSCHEHMS OTHCIBHBIX (DaKTOB M sBIEHHH; BHIOMpATh
OCHOBAHUSI M KPUTEPHH JUIs KIaCCH(HKAIMU BEUIECTB U XMMHUYECKHX PEaKIMii; YCTaHABINBAThH
[IPUYUHHO-CIIEICTBEHHbIE CBA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynunkaruBHabie YY1 3aaBath BOIIPOCHI MO CYIIECTBY 00CYKIACMOM TEMbI B XOZI€ IHAaIora
W/WIN JMCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYyJIMPOBAThH CBOM IPEJIOKEHHS OTHOCHTENBHO
BBITIOJTHEHUSI IPEUIOKEHHON 3a/1auH

PeryasituBuble YY]I caMOCTOSTENHHO IUIAHUPOBATH M OCYILECTBIIATH CBOI NO3HABATEIbHYIO
JeATeIbHOCTD, OIpenernsist e€ Ienu M 3aJadd, KOHTPOIHPOBAaTh M IO Mepe HEoOXOIUMOCTH
KOPPEKTUPOBaTh Ipe[JlaraeMblii aJrOpUTM JAEHCTBHH IIpH  BBINOJHEHHH YYEOHBIX U
HCCIIeI0BAaTeIbCKUX 3aad, BEIOMpaTh HanOoiee 3(QEKTHBHBIN CIOCO0 MX pEeIIeHUs C y4ETOM
MOJIy4YEHUsI HOBBIX 3HAHUH O BELIECTBAX U XMMUYECKUX PEAKLUSAX;

Conep:xaHue y4eOHOT0 MaTepuaja 2

1. Anppernapl U KeToHel DopMmanbIerui, aueTalbAerHa:  CTpoeHue, | 1 XapakTepu3oBath COCTaB, CTpPOCHHE,
¢du3nyecKkHe W XUMHYECKHE CBOWCTBA (PEakUuHM OKUCICHHS U nmpuMeHeHue, (GHU3MYeCKHe ¢ XUMHYECKHE
BOCCTAHOBIICHUSI, KAYECTBEHHBIC PEAKIHH ), IOJIYICHUE U IPUMEHECHHE CBOMCTBa, BaXKHEHIIME CHOCOOBI  IOIYYEHHS
AueToH: cTpoeHHE, (HU3MYECKHEe M XUMHYECKHE CBOWCTBA (pEaKiuu TUIHYHBIX MPECTABUTENCH Pa3IMYHBIX KIacCOB
OKHCJICHUS M  BOCCTAHOBJICHHUS), TMOJY4YCHHE W  IPUMCHEHHE. KHCJIOPOJICOACPIKAIIUX COCIMHEHHIA
OHOOCHOBHBIC MpEICIbHbIC KapOOHOBBIE KHUCIOTHI MypaBbuHas U (popmanpaeruna, aneTanpaeTHIA,  YKCYCHOU
YKCYCHasi KHCIIOTBI: CTPOCHHE, (DU3UYECCKHE U XHUMUYCCKHE CBOWCTBA KHCJIOTBI, TJIIOKO3bI, KpaxMmaya, [eJUTIOJI03bI);

(cBoiicTBa, obIIHE

JUISL KJIACCa KUCIIOT, PEaKIus STepru(UKAINK), TONTyICHAEC W IPUMCHEHIE
CreapvHOBast ¥ OJICHHOBAs KHCIOTHI KAaK [MPEICTABHTENH BBICIIHX
KapOOHOBBIX KUCIIOT

Mbuia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEe IeHCTBHE
Crnoxuble >(UPBl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT ['maposu3
cinoxubix 3¢upoB Kupel Twaponus sxupoB IlpuMeHeHHE KHPOB
Buonoruyeckas pojb )XHUPOB

IpakTHYecKHE 3aAHATHS 1

IIpaktuueckoe 3anstue 5. V3yueHue CBOICTB pacTBOpa YKCYCHOMH
KUCIIOTHL. BbIumcnenns mo ypaBHEHHMIO XMMHYECKOH peakmuu (Macchl,
00b&Ma, KOJIMYECTBA HCXOAHO- IO BEIIECTBA MM MPOJYKTA PEaKIHH II0
U3BECTHEIM Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIECTB
WU IPOJYKTOB PEAKIINH)

OnuceiBaTh COCTaB, XMMHYECKOE CTPOEHHE U
MPUMEHEHHE O KHUPOB, XapaKTepH30BaTh  UX
3HAUCHUE AT XKU3HEIEATEIbHOCTH OPTaHN3MOB
Oco3HaBaTh OIACHOCTh BO3JCHUCTBUS HA JKHBEHIE
OpPraHU3Mbl  ONpENENEHHBIX  OPraHHYEeCKUX
BEIIECTB W MOSACHATH Ha IIPUMEpax CIOCOOEI
YMEHBIIEHUS U IPEAOTBPALCHUS HX BPEIHOIO
BO3/ICHCTBUS HAa OPTraHU3M 4YeJloBeKa

Vcnons30BaTh  €CTECTBEHHO-HAy4YHbIE METOJbI
MO3HAaHWA — TpPOBeAEHHE, HaOIIoNeHHe U
OInHUcaHue XUMHUYECKOTO SKCHEepHUMEHTa

(;mabopatopHble U paKTHYECKUE paboThI)
CrnemoBath mpaBmiaM Oe3omacHoOd pabGoTel B
71a00paToOpUN TPU HCIIOIB30BAaHUM XUMUYECKOH
Mocyabl M 00OpYIOBaHUS, a TaKXKe IpaBUiIaM
oOpamieHus C BeIIeCTBAMH B COOTBETCTBHH C
MHCTPYKIMSMH  BBINIOJHEHUST  JIAOOPAaTOPHBIX
ONBITOB M IPAKTHYECKUX PabOT MO MOIYyYCHHIO
1 N3YYCHUIO OPraHUYECKHX BELIECTB
IpencraBusaTh pe3ysbTaThl OKCIEPHUMEHTa B
(dopme 3ammcH ypaBHEHHH COOTBETCTBYIOLIMX

https://resh.edu.ru/subject/l
esson/4776/

https://resh.edu.ru/subject/l
esson/5952/
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pealcum?[ Hn 1aej1aTb BBIBOJIBI HA KX OCHOBEC
IIpoBomuTe  BBIYMCIAECHHA MO  yPaBHEHHIO
XUMHUECKOHN peaKkiuu

CaMOCTOSITENPHO TIAHUPOBATh U OCYIIECTBISTH
CBOIO MI03HABATEIBHYIO JeATEeTbHOCTD;
MIPUHUMATh AKTUBHOE YYacTHE B IPYINIOBOH
y4eOHOMH AeSITeIbHOCTH

Tema 3.3.
YriaeBoabt

JIM4HOCTHBIE Pe3yJbTAThI: aKTUBHOI'O HENPUATHSA AEHCTBUM, IPUHOCAIIUX Bped OKpYXKarolen
HNPUPOJHON Cpelle, YMEHHsl MPOTHO3MPOBATh HEOJIATOMPHUATHBIE SKONOTHYECKHE IOCIEACTBUSL
NpeINpUHAMAEMBIX JEUCTBUHM M TNPEeAOTBpaIaTh WHX; HAIUYUS Pa3BUTOTO 3KOJOTHYECKOTO
MBIIIUICHNS, SKOJIOTHYECKOH KYNIbTYpBI, ONBITa AESTENFHOCTH KOIOTHYECKON HANPaBIEHHOCTH,
YMEHHSI PYKOBOJCTBOBAaThCS WMH B IIO3HABATENbHOW, KOMMYHHKATHBHONW W COIMAIBHOM
MpPaKTHKE, CIIOCOOHOCTH M yMCHUSI aKTHBHO MPOTHBOCTOSTH HJEOJIOTHH XeMO(oOHH;
Io3naBarenbHble YYJI: Bragerb OCHOBaMH METOJOB HAy4YHOrO IIO3HAHUS BEIECTB U
XHUMHUYECKUX peakuuii; QopMynupoBaTh IEeIM W 3aJadyd  HCCIEIOBaHMS, HCIOJIB30BaTh
MOCTABJICHHBIE WM CaMOCTOSTENIBHO C(HOPMYIMPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
IMMO3HAHUSA U OCHOBBI IJIs1 (bOle/IpOBaHl/IH TUIOTE3BI IO NPOBEPKE NPABUIIBHOCTU BbICKA3bIBACMbIX
CYXKIEHHH; BIaZeTh HaBBIKAMH CaMOCTOSITENBHOTO IJIAHHUPOBAHUS M MPOBEICHUS YIEHHYECKUX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh yMEHHUS] HAOMIOJATh 32 XOAOM IPOIECCa, CAMOCTOSATETHHO
MPOTHO3MPOBATh €ro pe3ynsTaT, (OpPMYyIHpOBaTh O00O0OMEHWS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
paboTe; mpHOOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENbCKON U IPOEKTHOH JEsTeNBHOCTH,
HPOSIBIISATH  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB PEIICHHS
MIPAaKTUYECKUX 3aJ1ay, IPUMEHEHUIO Pa3JIMuHbIX METO/I0B [IO3HAHMS,;

KommynnkaTuBHabie Y'Y/ 3a1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBI B X0JIe AUAIOra
W/WIM JMCKYCCHH, BBICKa3bIBaTh HICH, (HOPMYJIMPOBATH CBOU IPEUIOKEHHS OTHOCHTENIBHO
BBITIOJTHEHUSI IPEUIOKEHHON 3a1auH

PeryasituBubie YY]JI caMOCTOSTENHHO IUIAHUPOBATH M OCYILECTBIIATH CBOIO MO3HABATEIbHYIO
JIeATeIbHOCTD, OIpenersist e€ Ienu M 3aJadd, KOHTPOIMPOBAaTh M II0 Mepe HEoOXOIMMOCTH
KOPPEKTUPOBaTh Ipe[JlaraeMblii aJrOpUTM JAEHCTBHH IpH  BBINOJHEHHH YYEOHBIX U
HCCIIeI0BaTEIbCKUX 3a1ad, BBIOMpaTh Hanboiee d(QEKTHBHBIN CIOCO0 MX pEeIIeHUs C y4ETOM
[IOJIy4YEHUsI HOBBIX 3HAHUH O BELIECTBAX U XMMUYECKUX PEAKLUSAX;

Conep:xaHue y4eOHOT0 MaTepuajia 1

1. YraeBompl: cocTaB, KilacCH(UKAIMA YIIIEBOJOB (MOHO-, IH- H
nonucaxapuapl) [Mroko3a — mpocTedmuii MOHOCcaxapH: 0COOCHHOCTH
CTPOCHHUSI ~ MOJEKYyJIbl, (HU3MYECKHe ¢  XUMHUYECKHE  CBOMCTBa
(B3anmopeiictBue ¢ runpokcunom menu (II), oxucieHnme amMMHaYHBIM
pactBopoM okcuna cepedpa (I), BoccraHOBIIEHHE, OpOKEHHE TIIFOKO3BI),
HaxOo)XIEHHEe B IPHPOJE, IPUMEHEeHne, Ononoruyeckas poib OoTocuHTes
OpykTO3a KaK M30Mep TIIIOKO3bI

Caxapo3a — MpeJCTaBUTENb IUCAXapHUIOB, TMAPONN3, HAXOXKICHHE B
HPHUPOZE U IPHUMEHEHHE.

Kpaxman u nemmono3a kak npupofHbie nonuMepsl CTpoeHne Kpaxmana
U nemmono3sl  Pusudueckue M XMMHYECKHE CBOWCTBA _Kpaxmala

OmnuceiBaTh COCTaB, XMMHYECKOE CTPOCHHE W
MPUMEHEHHE O KHPOB, XapaKTepH30BaTh UX
3HAUCHUE IJISI )KU3HEIEATEIEHOCTH OPTaHN3MOB
Oco3HaBaTh ONACHOCTb BO3JCHCTBHS Ha >KUBBIC
OpraHu3Mbl  ONpPEJECNEHHBIX  OPraHUYECKUX
BEIIECTB M IOSCHATH Ha HpHMepax CIOCOOBI
YMEHBIIEHUS U NPEAOTBPALCHUS HX BPEIHOTO
BO3JEHCTBHUSI HA OPraHU3M YellOBeKa

https://resh.edu.ru/subject/l
esson/6150/

https://resh.edu.ru/subject/l
esson/5413/
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(ruaposin3, Ka4yecTBEHHAs PEaKIus C HOJIOM)
JdemMoHcTpanms:
BzanMoelicTBHe Kpaxmana ¢ HOJI0M

HNuauBuayaibHble NPOEKTHI

Pezunosoe siino.

H3yueHne o0Tne4aTKkoB MaIbIEB.

Kpaxman B mpofyKTax MUTaHUs
N3ydenue meceHu

H3roroBnenue kpacox.

N3ydenune moxonana

KoncTtpynpoBanue Mosiexy.
HccnenoBanne MOJIOKa B IOMAITHUAX YCIIOBHSIX.
BrmsiHpe rimoTeHa Ha OpraHu3M YelloBeKa
HccnenoBanue aHTHOMOTHKOB.
Onpenenenue kauecTBa Ména

BrmsiHue 3yOHOI nacThl Ha AMaib 3y00B.
HccnenoBanue HbIOTOHOBCKOM MKHIKOCTH.

Pasnen 4. A30Tc0)1ep>lcamne OPraHu4YeCKue COCIMHCHUSA 1

Tema 4.1. AMHHBI.
AMHHOKHCJIOTBI.
Bbeaku

JIMYHOCTHBbIE Pe3yIbTAThI: CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
U apryMeHTHl JOPYTHX IIPH aHAIW3€ Pa3IHYHBIX BHIOB y4eOHOH NEATEIHHOCTH; LEHHOCTHOTO
OTHOIIEHWs K HMCTOPHYECKOMY M HayJYHOMY HACIEJHIO OTEYECTBEHHOH XHMHHU; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJCHUE M IOCTYNKA CBOUX TOBApHIIEH ¢ MO3ULUI HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCIEICTBHH 3THX IOCTYIKOB; NMOHUMAHHS CHENUMUKH XUMHU
KaK HayKd, OCO3HaHMA €€ poiau B (OPMHUPOBAHMM PALHMOHAIBHOTO HAYYHOTO MBILIICHHUS,
CO3Z]aHMM LEJOCTHOTO TIPEACTAaBIECHHS 00 OKpYXalolleM MHUpEe KakK O €IMHCTBE MPUPOABI U
4YeloBeKa, B IIO3HAHWHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHMH MpoOJIeM COXpaHEHHS
HMPUPOTHOTO PABHOBECHUS

IHo3naBaTeabHsblie Y'Y /I: ucronb30BaTh NpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUYECKOTO MBIIUICHUS
BBIIEIATh XapaKTepHbIE NPH3HAKH MOHATHH M YCTAHABIMBATH MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TOHATHS JUIS OOBSCHEHMS OTHCNBHBIX (aKTOB M sBIEHHH; BHIOMpATh
OCHOBAHUSI M KPUTEPHH JUTs KIacCH(HKAIMU BELIECTB U XUMHUYECKHX PEaKIMii; YCTaHABINBAThH
NPUINHHO-CJICACTBEHHBIC CBA3U MEXKAY N3YUa€MbIMU SBJIICHUAMU,

KommynukaTuBHble YY ]I 3a1aBath BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOi TeMbI B X0Z€ AHAnora
W/MIM OWCKYCCHH, BBICKa3bIBaThb HAEH, (HOPMYIHPOBATH CBOU IPEIJIOKEHHS OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEUTOKEHHON 3a/1a9

PeryastuBHble YY]| caMOCTOSTENBHO INIAHUPOBATH W OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
JIeATeNIbHOCTD, OIpenelsist e€ Ienu M 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBaTh Ipe[JlaraeMblii aJrOpUTM JAEHCTBHH IpH  BBINOJHEHHH Y4YEOHBIX U
HCCIIeI0BaTEIbCKUX 3a1a4, BBIOMpaTh Hanboiee d(QEKTHBHBIN CIOCO0 MX pEeIIeHUs C y4EToM
IMOJTYUYCHHUS HOBBIX 3HAHUH O BCIICCTBAX M XMMHUUYCCKUX PCAKLUAX,

Coaep:xaHue Y4eOHOr0o MaTepuajia 1

AmuHBL. MeTHIaMHH W aHWIMH: CO- CTaB, CTPOCHHE, (HU3WYECKHE H
XMMHYECKHE CBOMCTBA (TOpeHNE, B3aNMO/ICHCTBHE C BOJOH M KHCIOTAMH).
AMMHOKHUCIIOTEI KaK aM()OTepHBIE OpraHnYecKkre coenHeHns dusmdeckue

PackpeiBaTh CcMBICT M3ydaeMbIX TIOHATUH
(BBIABIAT WX  XapakTepHBIC  IIPU3HAKN),
YCTaHABIMBATh UX B3aHMMOCBS3b, HCIONb30BaTh

https://resh.edu.ru/subject/l
esson/4743/

https://resh.edu.ru/subject/l
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U XHMHYCCKHE CBOHCTBA aMHHOKHUCIIOT
Buonornyeckoe 3HauYeHHE aMUHOKHUCIIOT
IlenTuast

Benkm kak mpHpoHBIC BBICOKOMOJICKYISIPHBIC coequHeHHs llepBuyHas,
BTOpHYHAs W TPETUYHAS CTPYKTypa OelkoB XWMHUYECKHE CBOMHCTBa
OCTIKOB: TUAPOIH3, ACHATYpAIHs, KAYCCTBCHHBIC PEAKIIH Ha OCIKH
JemoHcTpanun

JICHATypaIus OCJIKOB TPH HArpEBaHHU; IIBETHBIC PEAKIIUH OCIKOB

(Ha nmpuMmepe INIHIMHA)

COOTBETCTBYIOIINE  MOHSITHS
COCTaBa, CTPOCHUS u
OpPraHUYECKUX COETUHEHUN
Hcnonp30BaTh  XMMHYECKYIO CHUMBOJIUKY IS
COCTABIICHUSI MOJICKYJSIPHBIX W CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOIT) dopmyn
OpPraHMYECKHX BEIIECCTB

Onpenenars  NPUHAIEKHOCTb  BEUIECTB K
onpeAeaEHHOMY KJIACCY 110 COCTaBy U CTPOCHHUIO,
Ha3bIBaTh Hux o CHCTEMAaTHYCCKOM
HOMEHKIIAType; MPUBOJHUTH TPHUBUAJIbHBIE
HA3BaHMA OTACIBHBIX MPEICTaBUTEICH
XapakTepu3oBaTh COCTaB,
MpUMEHEHUE, (QU3MYECKHE ¢  XHMHYECKHE
CBOWCTBA, BaXXHEWIIHE CIOCOOBI IIONyYCHUS
TUIMMYHBIX ~TPEICTABUTENCH a30TCOJCPIKAIINX
coenuHeHnit (riuiHa U G6enkoB) [loscHATE Ha
npuMepax 3HaueHue OelKOB Ui OpraHu3Ma
YyeJ0BeKa

Hcnonb30BaTh  €CTECTBEHHO-HAYYHBIE METOJBI
MMO3HAaHWS —  HAOMIOJaTh W OIMKCHIBATh
JIEMOHCTPAIIMOHHBINA 3KCIIEPUMEHT
CaMOCTOSTENbHO UTAHUPOBATh M OCYIIECTBIAThH
CBOIO M03HABATENILHYIO JIeATEITLHOCTD,
NPUHUMATh AaKTHBHOE Y4YacTHE B TPYIIOBOU
y4eOHOU JACATCIBHOCTH

npu OIIMCAaHHUHU
NpeBpalleHui

CTpOCHHE,

esson/6296/

https://resh.edu.ru/subject/l
esson/5452/

Pa3nen. 5. BblcOkOMOJIEKYJISIDHBIE CO€TUHEHUS 1

Tema 5.1 Ilnacrtmaccsl.
Kayuyxu. Bosoxkna

JIMYHOCTHBIE Pe3yJbTaThl: COOMIONCHHUS NPAaBHI 0E30MacHOrO OOpamIeHHs C BEMIeCTBAMU B
OBITY, TIOBCEJIHEBHOH JKH3HH M B TPYIOBOH JEATEIBHOCTH; TOTOBHOCTU K OCO3HAHHOMY BBIOOPY
UHIUBUIYaIbHON TPaeKTOpUM 00pa3oBaHUsA, Oymymiel mpodeccuu U peans3alnd COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, WHTEPECOB U
noTpeGHOCTEH 00IIeCTBa;

Ilo3naBaTesbHble YY/I: CTpOUTH JOTHUECKUE pacCyXAeHHs (MHIYKTHUBHBIE, NETyKTHBHBIE, IO
aHAJIIOTHM), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX SBICHHMSAX,
(hopMyIHpOBaTH BBIBOJABI M 3aKIIOUCHUS; NMPUMEHSTh B IPOIECCEe MO3HAHUS HCIIOIb3yeMbIE B
XAMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, NMPeoOPa30BBIBATH MOAECNBHbBIE MPEICTaBICHH —
XAUMHUYECKUH 3HAK (CHMBOJ) 3JIeMEHTa, XUMHUUIecKast (JopMysa, ypaBHEHHE XUMUUECKOH PEeaKIin
OpH PEIIeHHM Yy4YeOHBIX II03HABATENIbHBIX U TNPAKTUYECKUX 3a[a4, NPUMEHATh HA3BAHHBIC
MOJZIENEHBIE MPEACTABIEHNS 7S BBISABICHHS XapaKTEPHBIX NPH3HAKOB H3YYaeMBIX BEIIECTB U
XMMHYECKHX PeaKIHii;

KommyHukaTuBHble YVY/I: BbICTymaTh ¢ IIpe3eHTAalUeld pe3yJabTaToB IO03HABATEIbHOM
JIESTENBHOCTH, MOJYYEHHBIX CAMOCTOATENLHO MJIM COBMECTHO CO CBEPCTHUKAMHM IIPH
BBITIOTHEHUH XUMHYECKOTO IKCIIEPHMEHTa, MPAKTUUECKOH paboThl MO MCCIEIOBAHUIO CBOICTB
M3y9IaeMbIX BEIIECTB, PEATN3aiy yaeOHOTO MPOeKTa B (hOPMYINPOBATh BEIBOABI IO PE3yNIbTaTaM
IpOBEAEHHBIX HCCIICNOBAHMUI ITyTEM COINIACOBAHMS MO3UIMI B Xoje OOCYXKICHUS M OOMeHa
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MHCHHUAMH
PeryasituBabie YVY/I: OCyIIECTBIATh CAaMOKOHTPOJb CBOEH JEATEIbHOCTH Ha OCHOBE
caMOaHaIM3a M CaMOOIEHKH

Coaep:xaHue y4eOHOro mpeaMera 1

1. OCHOBHBIE TIOHSTHS ~ XHUMHH BBICOKOMOJICKYJIAPHBIX COEIMHEHUI:
MOHOMED, IOJUMEP, CTPYKTYPHOC 3BE€HO, CTCIICHL IOJMMEpU3aluu,
Cpe€anss MOJICKYJIApHas macca OCHOBHBIE METO/1bI CHUHTE3a

BBICOKOMOJIEKYJIAPHBIX COB}IHHGHPIFI — oJIMMEpU3alust n
HOJIMKOH/ICHCALMS

IlnactMaccl  (IOJMATHJICH,  HOJHMIPOIWICH,  NOJUBHHHIXIOPHI,
MOJICTUPOI).

HarypanbHblii W CHHTETHYECKME  Kayuykd  (OyTaJMCHOBBIiA,
XJIOPOTIPEHOBBIII M W30NPEHOBEINH). BojokHa: HarypambHbIE (XJIOIOK,
HIepCTh, MIENK), HCKYCCTBEHHbIE (aIleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KalpOH U JIABCaH)

JlemoHcTpanus

O3HAKOMJICHHE C O00pa3laMy NPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAY4yKOB

Brnaners H3y4aeMBIMU XUMHYECKUMHA
MOHATHSIMU: PACKpPBIBaTh CMBICI HM3Y4aeMbIX
MOHATHH ¥ TPUMEHATb OTH MOHATUS IPH
ONUCAaHUHU cocTraBa U CTPOEHUS
BBICOKOMOJIEKYJIAPHBIX OPTaHUYECKHX BEILIECTB,
JUIst OOBACHEHHS OTJEIBHBIX (PAKTOB H SIBICHUMH
Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI CTPYKTYpPHBIX (POPMYN BEIIECTB U
YpaBHEHHH  peaknuid  HOIMMEpH3alud |
MIOJMKOHACHCALUI

https://resh.edu.ru/subject/less
on/6095/

https://resh.edu.ru/subject/less
on/6152/

https://resh.edu.ru/subject/less
on/4777/

https://resh.edu.ru/subject/less
on/4823/

HNuauBuayanbHBIE POEKTHI
IIpoeKT U3roToBJIEHUS JIM3YHA

Pasneu 6. TeopeTuuecku

€ OCHOBbI XUMHH 9

Tema 6.1. Ctpoenne
aTOMOB.
Ilepunoauyeckuii 3aKoH
u [lepuoauyeckas
CHCTeMa XMMHYeCKHX
juemenToB /. U.
MenpeneeBa

JIM4HOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH NOHMMATh M MIPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY
U apryMEHThl APYIMX IIPH aHajIu3€ Pa3iIMYHbIX BHIOB YYEOHOH JEATENBHOCTH; LIEHHOCTHOIO
OTHOLIEHHA K HCTOPUYECKOMY M HAay4yHOMY HACJIEJUI0 OTCYECTBEHHOM XHMMHM; TOTOBHOCTH
OLICHUBATh CBOE IOBEICHUE M IIOCTYIIKM CBOMX TOBAPHUIIEH C IO3MLUI HPaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBHH 3THX IOCTYIKOB; IOHUMAHHS CHEIU(DUKA XHMHI
Kak HayKd, OCO3HaHWMS €& ponu B (OPMHPOBAHWM DPAIMOHATIHHOTO HAYYHOTO MBIIIICHHS,
CO3JIaHUM LEJOCTHOTO IIPENCTAaBICHUS 00 OKpYXAIoIeM MHpe Kak O €JHHCTBE MPUPOALI U
YeJoBeKa, B IIO3HAHWHM HPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHWH MpoOJieM COXpaHEeHHs
IIPUPOIHOIO PaBHOBECHS

Ilo3naBareabHbie Y'Y /I: uCONb30BaTh NIPU OCBOEHUH 3HAHUN NPUEMBI JJOTMUECKOTO MBIIUIEHUS
BBIICIIATh XapaKTepHbIE NPHU3HAKU NOHATHH U YCTAHABJIMBATh MX B3aMMOCBA3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATUS IS OOBSACHEHMS OTACNbHBIX (DaKTOB M sABIEHMI; BBHIOMpATh
OCHOBAHUSI M KPUTEPHH JUI KIACCH(UKAIIMN BEIIECTB U XUMHUYECKHX PEaKIHii; yCTaHaBINBAThH
[MPUYUHHO-CIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SBICHUSIMU;

KommynnkaTususbie Y'Y /| 3a1aBaTh BOIPOCH! 110 CYIIECTBY 00CYyKIaeMOif TEMEI B X0JIe AUaIora
W/WIM JHCKYCCHM, BBICKa3bIBaTh HAEH, (HOPMYJIMPOBATH CBOU IIPEIJIOKEHHS OTHOCHUTENHHO
BBINOJHEHUS NTPEJIOKEHHON 3a/1a4n

PeryasituBHbie Y'Y/ caMOCTOATENBbHO IUIAHUPOBATb M OCYLIECTBISATH CBOKO TO3HABATENIBHYIO
JeATENbHOCTb, OMpeeNnsis e€ Ienu M 3adadd, KOHTPOIHPOBaTh M IO Mepe HEOOXOTUMOCTH
KOPPEKTUPOBaTh TMpe[araéMblii aarOpUTM A€HCTBHH TpHM  BHINOJHEHWH Y4YEOHBIX U
HCCIIeIOBATENBCKIX 3a/ad, BEIOMpaTh Hambojee 3(P(eKTHBHBIA CIOCOO MX peIIeHHS ¢ YIETOM
MOJIy4EHUsI HOBBIX 3HAHUH O BEIECTBAX U XMMHUYECKUX PEAKLUSAX;

| Conep:xaHue yueOHOT0 MaTepuaja | 1
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1. Xumuueckud aneMeHT AToM  Sapo atoma, W30TOmBL. DIIEKTPOHHAs
0007104Ka DHEpreTHYeckue YpoBHHU, OTYPOBHH ATOMHbIE OpOUTANH, S-,
p-, d-amemenTsl OCOOCHHOCTH  pacmpeleNieHHs  3JCKTPOHOB IO
opOuTansIM B aTOMax »DJEMEHTOB MEPBBIX UETHIPEX MEPUOIOB
DJEeKTpOHHASI KOHDUTYpaIHs aTOMOB

Ilepuomuuecknii 3akoH wu [lepuomgmueckas cuUcTeMa XUMHYCCKUX
JJIEMEHTOB

J W MenneneeBa Cas3b nepuoauyeckoro 3akoHa u Ilepuonnyeckoit
CUCTeMBbI XUMHUYecKux odyieMeHToB [l 11 MeHpaeneeBa ¢ COBpEMEHHOM
TEOpHEH CTPOEHHS aTOMOB 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB M O0pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX
BEIICCTB MO TPYMIaM U MepHoaaM 3Ha4eHUe NePHOANIECKOTO 3aKOHa B
Pa3BUTHHU HAYKH

JlemoHcTpanuu

Buner Tabmun «Ilepromuyeckas cucteMa XHMHYCCKUX 37eMeHToB J| U
Menneneea»

MTOHATHI
MIPU3HAKH),

PaCKprBaTb CMBICJI U3ydaeMbIX
(BBIABIATH ~ HMX  XapaKTEpHBIE
YCTaHaBIMBATh UX B3aUMOCBS3b
PackpeiBath cMbich nepuoandeckoro 3akona i 1
MenpeneeBa " JIEMOHCTPHPOBATH ero

CHCTEMATH3HPYIONIYI0,  OOBSCHUTENBHYI0 U
MIPOTHOCTHYECKYIO (DYHKIIUH
XapakTepu3oBaTh JNIEKTPOHHOE CTPOEHHUE

aTOMOB XMMHUYECKUX AJIeMEHTOB 1—4 mnepuo/oB,
UCTIOJNB3YsI HOHATHSA

«s-, p- d-anexkTpoHHbIe
«IHEPreTHYECKHE YPOBHM
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB

opbutanmy,

XUMUYECKUX DJIEMEHTOB U UX COCAUHEHHH IO
nepuojam
u rpynmnam Ilepuognueckoit CUCTEMBI

XuMu4eckux 35eMeHToB JI 1 MeHneneeBa

https://resh.edu.ru/subject/less
on/5581/

https://resh.edu.ru/subject/less
on/5911/

Tema . CTpoeHue
BellecTBA.
Mmuoroo6pa3ue
BeLIEeCTB

JINYHOCTHBIE Pe3yabTaThl: aKTUBHOTO HENPUATHUS IEHCTBUM, NPUHOCALIUX BPEll OKpPY>KaroLIeH
MPUPOIHON Cpefie, YMEHHsl IIPOTHO3MPOBATh HEOIATOMPHATHBIE HSKOJOTHYECKHE ITOCIEACTBUS
HpeINPHHAMAEMBIX JEHCTBHUM M TPEAOTBpAINaTh WX; HAIUYUS Pa3BHTOTO SKOJIOTHYECKOTO
MBIIIUICHAS, SKOJIOTHUECKOH KYNBTYpHI, OIBITa AESTEIFHOCTH YKOJOTHYECKON HAIPaBIEHHOCTH,
YMEHHSI PYKOBOJCTBOBAaThCS WMMH B IIO3HABAaTEJIIbHOM, KOMMYHHKATHBHOW M COIMAIBHOM
MPaKTHKE, CIIOCOOHOCTH ¥ yMCHHUSI aKTHBHO HMPOTHBOCTOSTH HJEOJIOTHH XeMO(oOHH;
IloznaBaTenbHble YVY/I: Bialerb OCHOBaMH METOJOB HAyYHOrO IIO3HAHUS BEILECTB U
XUMHYECKHX peakuuii; (GopMyaupoBaTh IL€IM W 3aJaudl  HCCIEJOBAHUS, HCIIOIb30BAThH
MOCTABJICHHBIE M CaMOCTOSITENIBHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KauecTBE HMHCTPYMEHTa
MO3HAHUSI 1 OCHOBBI AT (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE NMPABMIBHOCTH BBICKA3BIBAEMBIX
CYKICHHH; BIAaeTh HABBIKAMH CAMOCTOSTENHHOTO IUIAHHPOBAHUS M MPOBEICHUS yICHHICCKUX
SKCIICPHIMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONIIOAATh 3a XOJOM IIPOLECcca, CaMOCTOSTENHHO
IPOTHO3HPOBATh €ro pe3ysbTaTr, (OpMYyIHpoBaTh O00OOMmIEHHS U BBIBOABI OTHOCHUTEIHEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEITaHHOW
paboTe; mpuoOpeTaTh ONIBIT YYEHHYECKOH HCCIIeOBATENbCKON W IMPOEKTHOH JesTeIbHOCTH,
IPOABJIATH CHOCOGHOCT]) u TFOTOBHOCTh K CaMOCTOATCIBHOMY IOUCKY METOIAOB PCHICHU
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

KommynukaTuBHable YY ]I 3anaBath BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOi TEMbI B XOA€ AHAIOra
W/WIM OWCKYCCHH, BBICKa3bIBaThb HAEH, (HOPMYIHPOBATH CBOU IPEIJIOKEHHS OTHOCHUTEIHHO
BBIMIOJTHEHUSI TIPEUTOKEHHON 3a1aui

PeryastuBHbie YY/| caMOCTOSTENBHO INIAHHPOBATH W OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
JIeATeNIbHOCTD, OIpenelsist e€ Ienu M 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBaTh Ipe[JlaraéMblii  aqrOpUTM JAEHCTBHH TpH  BBINOJHEHHH Y4YEOHBIX U
HCCIIeI0BaTeIbCKUX 3aay, BBIOMpaTh HanOoiee 3(QEKTHBHBIN CIOCO0 MX pelIeHUs ¢ y4EToM
MOJTyYEHHs] HOBBIX 3HAHMH O BEIECTBAX M XUMUUYECKHUX PEaAKIHAX;

Conaep:xaHue Y4eOHOT0 IpeaMeTa 1

1 Crpoenue BemecTBa XHMMHMYECKast CBsI3b BHIbl XMMHYECKOHM CBSI3U

PaCKpLIBaTL CMBICJI HN3y4aCMbIX

TOHATHH | https://resh.edu.ru/subject/less
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(KOBaJ’IeHTHaﬂ HETIOJIApHasd W [OJIApHas, HWOHHa#d, MeTaJ'IJ'[I/I‘{eCKaﬂ)
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHONW XMMUYECKOH CBsi3u (OOMEHHBIN
U JIOHOPHO-aKIENTOpHBIH)  Bomopommas  cBs3p  BanenTHoCTh
OnextpoorpunarenbHocTs CTeneHb OKuHcHeHHs VOHBL: KaTHOHBI U
AQHHUOHBI

BemecrtBa MOJEKyIApHOrO M HEMOJEKYJISPHOIO CTPOCHUS 3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTBA THIBI KPUCTAIMYECKUX PEIIETOK U
CBOWCTBA BEILIECTB

ITousitue o JUCHEPCHBIX CUCTEMAX Uctunnsle u KOJUIOUAHBIE PACTBOPLI
MaccoBasi 10714 BEIIECTBa B PaCTBOPE
Knaccupuxanuss ~ HeOpraHW4eckux  COCTUHEHHH
HEOPTaHWYECKHX BeIlecTB ['eHeTHdyeckas CBS3b
BEIIECTB, IIPHHAUICIKAIINX K Pa3IHIHBIM KlIaccaM

Homeunxunatypa
HEOPTaHWIECKHUX

(BBLEENATH MX XapaKTepHble INPH- 3HAKU) U
NPUMEHATh 3T MOHATHSA NPH ONUCAHHU COCTaBa

W CTPOEHHS  BEIIECTB, M  OOBSICHEHHA
OTIETBHBIX (PaKTOB

H SIBJICHHIA

Onpenensith BUJIBI XUMUYECKOM CBSI3U
(KOBaJICHTHOW, HOHHOM, METaJUTHIECKOM,
BOJIOPOTHOM) B COCMHCHUSX, THIT
KpUCTAJUINYECKON peméTku KOHKPETHOTO
BelIECCTBA

OHpeZ[CJ'IﬂTB BAJICHTHOCTh M CTCIICHb OKHUCJICHHA
XUMHYCCKHX OJIEMCHTOB B COCIUMHCHUAX
Pa3JIMYHOro CoCTaBa

HpOBOﬂI/ITI) BBIUUCIICHHUA C HCHOJB30BAHUEM
HOHATHA «MacCOBas 10J1 BEIICCTBA B paCTBOPE»

on/6479/
https:/resh.edu.ru/subject/less
on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNuauBuayaabHble MPOEKTHI
XuMus BOKPYT Hac.

Tema 6.3.
XumMuuyeckne
peakuuu

JIMYHOCTHBIE pe3yJbTaThl: COOMIOACHHUS NPaBHUI 0E30MacHOrO OOpamIeHHs C BEIIECTBAMU B
OBITy, TTOBCETHEBHOM JKU3HH M B TPYHOBOH AESITEIHLHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WHIUBUAYaNbHOH TpaeKTopuu oOpa3oBaHUs, Oymymueil mpodeccnu u peanu3aniuy cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
notpebHOCTell 00mIecTRa;

Io3naBaTensnbie YYJI: CTpoUTh JIOTHYECKHE pacCyXICHHUs (MHIYyKTUBHBIC, NEIyKTHBHBIE, 10
ananon«m), BBIABJIAAT 3aKOHOMEPHOCTH M IIPOTHUBOPCYHMA B pacCMaTpuBa€MbIX SABJICHHUAX,
(hopMyIMpoBaTh BBIBOJbI U 3aKIIOYEHHUS; NPHUMEHATh B IPOLECCE MO3HAHWS HCIOJIb3yeMbIC B
XMMHU CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBaTh MOJEIbHbIE MPEACTABICHUS —
XAUMHUYECKHH 3HAaK (CHMBOJ) 3JIEeMEHTa, XUMHUUIecKast (opMysa, ypaBHEHHE XUMUYECKOH PEeaKIin
IOpU PEIICHNH YYeOHBIX ITO3HABATEIBHBIX M TPAKTHYECKUX 3a1ad, NPUMEHATh Ha3BaHHBIC
MOJICIIbHBIE IPEICTABICHUS Ui BBIABICHUS XAPAKTEPHBIX IPU3HAKOB HM3y4aeMbIX BELIECTB U
XUMUYECKUX PeaKIii;

KommynukatuBable YY/I: BeicTynate ¢ Ipe3eHTalueil pe3ylbTaToB II03HABAaTEJIbHON
JICSITENbHOCTH, MOJIYYEHHBIX CaMOCTOATEJBHO WJIM COBMECTHO CO CBEpCTHHUKAaMM IIpU
BBINIOJTHEHUHM XMMHYECKOI'O AKCIIEPUMEHTA, NMPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOICTB
U3Yy4aeMbIX BEIIECTB, Pealn3alMi y4eOHOro MpoeKTa U GOpMyYITHPOBATH BHIBOJBI IO PE3yJIbTaTaM
MPOBENEHHBIX HCCIICAOBAHMI ITyTEM COTJIACOBAHHUS TO3UIMK B XoHe OOCYXKAEHHS W OOMeHa
MHEHHUSMH

PerynsituBabie YYJ/I: ocymecTBiATh
caMOaHalIM3a U CaMOOLIEHKH

CaMOKOHTPOJIb CBOCH JEATEIIbHOCTH Ha OCHOBE

Conep:xaHue y4eOHOT0 MaTepuaja 7
1. XumMHnyeckasi peakuusi. 3 OOBACHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKON
Knaccupukaumss XUMHYECKMX  peakUMid B  HEOPraHMYECKOH M peaKkuuy OT pa3IM4HbIX (HaKTOPOB

OpFaHI/I‘IeCKOﬁ XUMHAHA 3aKOH COXpaHE€HUA MAacCbl BEIICCTB; 3aKOH
COXpaHCHUA U NMPEBPAMICHUA SHEPTUN TPU XUMHUYCCKUX PCAKITUAX

CKOpOCTh _peakluu, e€é 3aBHCHMOCTb OT Ppa3jH4YHbIX (paKkTopoB

OmpenensaTh XapakTep CMELICHHS XHMHYECKOTO
paBHOBeCHsI B 3aBUCHMOCTH OT  BHEIIHETO
Bozneiictust (mpuniun Jle Illarenne)

https://resh.edu.ru/subject/l
esson/4938/
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OO6paTtumble peakiu XuMuueckoe paBHoBecue DakTopsbl, BIMSAIONUE HA
cOCTOsIHME XUMHUeckoro paBHoBecus [Ipunuun Jle IlaTtense
Onextponutryeckas aucconuanus CuibHbIE W cialOble DJIEKTPOIUTHI
Cpena BOAHBIX PAaCTBOPOB BELICCTB: KHCJTAas, HEHTpaibHAs, LIETOYHAS
Ilonsatue o BomopomHoMm mokasarene (pH) pactBopa. Peakium moHHOTO
obmeHa ['uposn3 opraHn4ecKuX ¥ HEOPraHMIECKUX BEIIECTB.
OKHNCINTETHHO-BOCCTAHOBUTEIbHBIE peakuuu [MousTHE 00
3JIEKTPOJIN3E PacIUIaBOB U pacTBOPOB cojei. [IpuMeHeHue auekTpousa.
JleMoHCTpanuu

MOJENN KPUCTAUIMYECKUX PELIETOK; pa3IoKeHHe MepoKcHaa BOJOPOaa
B IPUCYTCTBUH KaTaJIu3aropa

IIpakTHYecKHe 3aHITHS 2

IIpaktudeckas pabora 6. BnusiHUME pa3nuvHBIX (AKTOPOB Ha CKOPOCTH
XUMHUUYECKOH peakuuu. BbluncineHus: pacueTsl € HUCHOJIb30BAHHUEM
MOHATHSL «MaccoBasi JI0JIi PACTBOPEHHOTO BELIECTBa»; pPAacCUEThl 110
ypaBHeHl/IﬂM XUMHUYCCKUX peaxum‘fl, B TOM YHCJIC TEPMOXHUMHUYCCKUEC
pacu€Thl

JlaGopaTopHble 3aHATHS 2

JlaGoparopuass pabora 1. [IpoBemeHme peakuuii HOHHOTO OOMEHa;
OIlpeJeNICHUEe Cpellbl PACTBOPOB BELIECTB C MOMOLIBI YHHBEPCAIBHOIO

CocTaB/IATh YpaBHEHUS peaKIMi pa3IM4YHbIX
TUIIOB; IIOJHBIE M  COKpPAalIEHHBIC HOHHBIC
YPaBHEHUS DEaKUMH, Y4YMTBIBas YCJIOBUS, IIPH
KOTOPBIX 9TH PEaKLUHU UAYT 1O KOHLA

IlonTBepkaTh CyLIECTBOBAHUE I'€HETUYECKOM
CBSI3U MEXKAY HEOPraHWYECKHUMHU BELIECTBAMU C

TOMOIIBIO YpaBHEHUI COOTBETCTBYIOLIMX
XUMHUECKUX PEaKIIi
IIpoBoauTh, Ha0II01aTh u OIMCHIBATh

XMMHYECKHH SKCHEPUMEHT: MO OMNpEeTIeHHIO
Cpelbl BOAHBIX PACTBOPOB BEIIECTB, BHIABICHHIO
YCIIOBUH MPOTEKaHUS PeaKUUii HOHHOTO OOMEHa,
HU3y4YCHHIO BIHMSHHUSA Pa3IHYHBIX (AKTOPOB Ha

ckopocTb  peakuuit  CrenoBaTh — NIpaBUiIaM
TIOJTE30BaHMS XHUMHYECKOH HOCYIOH u
71a00paTOPHEIM 000PYIOBaHHEM

IpencraBusaTh Ppe3yJIbTaThl XUMHYECKOTO

JKCIIepUMeHTa B (opMme 3alicH ypaBHEHUid
COOTBETCTBYIOIINX PEaKIMi U J1eJIaTh BHIBOABI HA
HMX OCHOBE

MHMKATOPA IIpoBOMUTH  BBIYKCIEHHS [0  YPaBHEHUSIM
XUMHYECKUX  peakiuid, B  TOM  9HCIe
TEPMOXMMHUYECKHE PACUETHI
Paznen 7. Heoprannyeckasi XuMHs 3
Tema 7.1. JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH NOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY
HemeTtanibl W apryMeHTBl OPYTHX MPH aHaIu3e Pa3iIHYHBIX BHIOB y4eOHOU NEATEIBHOCTH; LIEHHOCTHOTO

OTHOLIEHHUS K MCTOPHYECKOMY U HAayYHOMY HACIEIHIO OTEYECTBEHHOH XHMHH; TOTOBHOCTU
OLICHMBATh CBOE MOBEICHHE M IIOCTYIIKM CBOMX TOBAapHIIEH C MO3MIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCIEICTBHH 3THX IOCTYIKOB; IOHAMAHHS CHENU(DUKH XHMHU
Kak HayKd, OCO3HaHWS e€ ponu B (GOPMHPOBAHWH PAlMOHAILHOTO HAYYHOTO MBIIIICHHS,
CO3JIaHUM LEJOCTHOTO IIPEACTAaBICHUS 00 OKpYXKAIoIeM MHpe Kak O €JMHCTBE HMPUPOABI U
YeloBeKa, B MO3HAHMM IPHPOJAHBIX 3aKOHOMEPHOCTEH W pelIeHHHM IpoOJeM COXpaHEHHUS
IPUPOTHOTO PABHOBECHUS

Ilo3naBaTeabHbie Y'Y /I: ucnonb30BaTh IpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIIUIEHUS
BBIZICATh XapaKTEpPHbIE MPH3HAKH MOHITHH M YCTAaHABIMBATH MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE TIOHATUS JUIS OOBSACHEHMS OTICHbHBIX (DaKTOB M sBIEHMI; BHIOMpATh
OCHOBAHUSI M KPUTEPHH JUIS KIACCH(UKAIIMN BEUIECTB U XUMHUYECKHX PEaKIHii; yCTaHAaBINBATh
[MPUYUHHO-CIECTBEHHBIE CBA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynnkatuBHable YY1 3a1aBath BOIPOCH MO CYIIECTBY 00CYKIAEMOI TEMBI B XOJI€ JHAIOra
W/WIM JMCKYCCHM, BBICKa3bIBaTh HAEH, (HOPMYJIMPOBATH CBOU IPEIJIOKEHHS OTHOCHUTEIHHO
BBITTIOJTHCHU S npeanomeﬂﬂoﬁ 3aJa4u

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBATH M OCYILECTBJIATH CBOK MO3HABATEIbHYIO
JeATeIbHOCTD, ONpenernsist e€ Ienu U 3aJadd, KOHTPOIHPOBAaTh M IO Mepe HEoOXOIHMMOCTH
KOPPEKTUPOBaTh IMpEaraéMblii aarOpUTM A€HCTBHH TpHM  BBINOJHEHHH YYEOHBIX U
HCCIIEeI0BATEIbCKUX 3a1a4, BEIOMpaTh Hamboiee d(EKTHBHBIN COCO0 MX PENICHUs C y4ETOM




IOJTY4YCHUS HOBBIX 3HAaHWH O BCIICCTBAX U XMMHUYCCKHUX PCAKIUAX;

Conep:xaHue yueOHOT0 mpeaMeTa

1 Hemerannsr Ilonoxxenne HemeramuioB B Ilepuoguueckoit cucreme
xuMuYeckux anemeHToB JI M1 MeHaeneeBa U OCOOCHHOCTH CTPOCHHUS
aToMoB Dusnueckue CBOMCTBa HEMETAIOB AJJIOTPONHMS HE- METalIoB
(Ha mpumMepe kuciopopa, ceprl, (ocdopa u yriaepoma) XuMHUECKHE
CBOWCTBA BaKHEHWIINX HE- METAIIOB (TaJOr€HOB, CEphl, a30Ta, ¢ocdopa,
yrmepoga M KPeMHHS) u nx COeIMHEHNUIT (oxcumoB,
KHCIIOPOJICOICPKAIUX KHCIIOT, BOXOPOAHBIX coenuHeHui). [Ipumenenne
BO)KHEHIINX HEMETAUIOB U MX COSIHHCHUI

HpaKanecm{e SAHATHSA

[IpakTueckoe 3ansTue 7. PemieHne skcrepMMEHTAIBHBIX 33/1a4 110 TEME
«Hemertamnb»; pacu€Tsl Macchl BemlecTBa WIM 00bEMa Tra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY OAHOTO U3
YYacTBYIOIIMX B PEAKIHMH BEHIECTB; pacd€Thl Macchl (00B&Ma,
KOJIMYECTBA BEIECTBA) MPOJYKTOB pPEAaKIUH, €CIM OJHO U3 BEIIECTB
uMeeT IPUMECH

PackpbiBaTh  CMBICKT  HM3YyYaeMbIX  MOHSATHIA
(BBLEENATP HMX XapaKTepHble MpPU3HAKU) U
MIPUMEHSATh 3TU HOHATHS IPU ONMHCAHUM COCTaBa
W CTPOEHHS  BEIIECTB, M  OOBSICHEHHA
OTIETBHBIX (PAKTOB U SIBICHUIN

OOBSACHATD o0mme 3aKOHOMEPHOCTH B
HM3MEHEHUH CBONCTB HEMETAIIIIOB

U UX COEIMHEHUH C yU4ETOM CTPOEHUS UX aTOMOB
u nosoxenus B Ilepuoguueckoil cucreme
XuMu4eckux 35eMeHnToB JI 1 MeHneneeBa
XapakTepu3oBaTh (onHchIBaTH) o0mue
XUMHYCCKUE CBOMCTBA HEMETAJLIOB, HX
BOXHEHIIUX COEIMHEHUH, MOATBEp)KIas 3TO
OIHCaHue IpUMepaMu ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECCKAX PEAKIIUI
XapakTepu3oBaTh BIUSHHEC HEMETAUIOB U HUX
COCJIMHEHUN HA KHMBBIC OPraHU3MbI; OMUCHIBATH

NPUMCHEHUE B Ppas3in4YHbIX 00J1acTIX
HpaKTI/I‘IeCKOﬁ JACATCIIPHOCTH YCJIOBEKaA
PaCKpLIBaTL CYIIHOCTb OKHMCJIMTCJIBHO-

BOCCTAaHOBHTENBHBIX  PEAKIMH  IOCPEACTBOM
COCTaBJICHMSI  DIEKTPOHHOTO  OamaHca 3THX
peakuuit

IIpoBomuts peakiuy, MOATBEPIKAAIOIIIE
XapaKTepHbIe CBOWCTBAa M3yYaeMBIX BEIIECTB;
pacro3HaBaTh  ONBITHBIM ~ NyTEM  AHUOHBI,
MPUCYTCTBYIOIIHUE B BOAHBIX pacTBOpax
HabnronaTh M ONUCHIBaTH JEMOHCTPALIMOHHBIE
OIIBITHI; TPOBOAUTH U OMHCHIBATH XUMHYECKHH
9KCHEPUMEHT (JTa0OpaTOpHbIE W TMPaKTHYECKHE
paboTser)

IIpencraBnsaTs Ppe3yJIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (QopMme 3aIlicu  ypaBHEHUH
COOTBETCTBYIOIINX PEaKLHii U JieJaTh BEIBOJIBI HA
UX OCHOBE

CnenoBaTh IpaBHIaM ITIOIb30BAHUS XMMHUECKON
TOCy 101 M 1a00PaTOPHBIM 000PYAOBAHUEM
IIpoBomuTe  BBIUHCIEHHS TIO0  YPaBHEHUSIM
XUMHYECKUX PeaKIuit

CaMOCTOSITENFHO TUIAHUPOBATh U OCYIIECTBISTH
CBOIO [103HABATEIbHYO JeATEeIbHOCTE;

https://resh.edu.ru/subject/l
esson/5939/

https://resh.edu.ru/subject/l
esson/5913/
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l'lpl/IHI/IMaTl: AKTUBHOC y‘[aCTl/Ie B prl’ll’lOBOi/'I
Y4eOHOU ACATCIBHOCTH

HNuauBuayanbHBIE POEKTHI

M3ydenne kauecTBa MUTHEBOM BOABI B HACEIEHHOM ITyHKTE.

OxpaHa OKpyKalolel cpeapl OT XUMHUYECKOTO  3arps3HEHus.
KonuuecTBeHHbIE XapaKTEPUCTUKU 3arps3HEHUST OKPYKaIOLIEeH Cpelibl.
PactBops! Bokpyr Hac. Turiel pacTBOpOB.

Bopa kak peareHT u cpena Juisi XMMHUYECKOTO Mpolecca.

YcTpaHeHHe KeCTKOCTH BOBI HA IPOMBIIITIEHHBIX IPEANPUATHX.
HccnenoBanue MeTalIoB.

HccnenoBaHre CBOMCTB MIETOKA.

Tema 7.2. MeTajLibl

JIMYHOCTHBIE Pe3yIbTATHI: CIIOCOOHOCTH MOHMMATh ¥ IPUHUMATh MOTHBEI, HAMEPEHHS,
JIOTUKY W apryMEeHTHI JPYTUX IIPU aHAIU3€ Pa3JIMYHBIX BHJOB y4eOHOH IeATEeIbHOCTH;
LEHHOCTHOIO OTHOIICHHA K MCTOPUYECKOMY M HAy4yHOMY HAcJECJUIO OTCUCCTBEHHOM
XUMHHU; TOTOBHOCTH OLICHMBATh CBOE IOBEJCHUE U IIOCTYNIKM CBOUX TOBapHILECH c
IO3UIMH HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUI 3TUX IOCTYIKOB;
MOHMMAHUs CHeUU(PUKH XUMHM Kak HayKd, OCO3HaHMs €€ poiu B (HOPMHUPOBAHUHU
PaLOHANBPHOTO HAyYHOTO MBIIUICHUS, CO3MaHHM LENOCTHOTO MpEACTaBICHUS 00
OKpY)KaloIleM MHpe KaK O €JWHCTBE MPHPOABI W UETOBEKA, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M PEIICHNH MPOOIeM COXpaHEHHS IPUPOJTHOTO PAaBHOBECHS
Ilo3naBareabnbie YY/I: ucIONb30BaTh IIPU OCBOCHUM 3HAHUM NMPUEMBI JIOTUYECKOrO
MBIIUICHASI — BBIAGNIATH XapaKTEepHbIE IPU3HAKK IOHATHH M YCTaHABIMBATh WX
B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOIIME IMOHITHUS Ul OOBSCHEHUS OTACIBHBIX
(axToB U SIBJICHUIT; BEIOMPATh OCHOBAHUS M KPUTEPUH VISl KIACCU(PUKALUK BEIIECTB H
XUMHYECKHX pEaKIMi; yCTaHABIMBAaThb MNPUYHMHHO-CIEACTBEHHBIE CBSA3HM  MEXKAY
U3y9JaeMbIMH SIBICHUSIMU;

KommynukaruBable Y'Y/l 3a1aBaTh BOIIPOCH 10 CYIIECTBY 00CYKIaeMOW TEMBI B X01€
JUanora W/WIH IUCKYyCCHH, BBICKAa3bIBATh HAEH, (OPMYJIHPOBATH CBOM IIPEIIOKEHHUS
OTHOCUTEJBHO BBINOJIHEHUS NIPEUI0KECHHON 331241

PerynsituBabie YYJl caMOCTOSTENbHO IUIAHUPOBAaTh M OCYIIECTBISATH  CBOKO
MO3HABATEIbHYIO JESITENbHOCTh, ONpeelsis e€ Lenu U 3aJadd, KOHTPOIUPOBAaTh U IO
Mepe HEeoOXOOUMOCTH KOPPEKTHUpPOBAaTh MpeAjaracMbelii aaroput™M JeUCTBUH INpH
BBITIOJIHCHUH y4eOHbIX M HCCIIEIOBATENbCKUX 33/1a4, BEIOUpaTh Hanbosee 3 GeKTHBHBII
CMoco0 MX peIleHus ¢ y4ETOM MOydeHHs HOBBIX 3HAaHHMI O BEIIECTBAX M XUMHYECKHX
peaKIusix;

Coaep:xaHue y4eOHOro mpeaMera 4

Meramnst  [lonoxenne meramioB B [lepuoguueckoit  cucreme 1
xumudeckux snemeHToB J| M1 MenpeneeBa OCOOCHHOCTH CTPOCHHS
3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTaioB O0mme GU3NICCKHE CBOWCTBA
MeTaioB CIUIaBbl METaUIOB OJIEKTPOXUMUYECKUM psifi HanpspKeHUH
METAJIIOB

XuMHYecKre CBOWCTBA BAKHEUIINX METAJUIOB (HATpUil, Kamuid, KaabLUui,
MAarHui, aTlOMHHHUH, ITHHK, XPOM, JKEJI€30, MEJlb) U UX COCIMHEHUN
OO6me  crmocoObl  monydyeHuss MetamioB  Meramnyprust  Kopposus

PackpbiBaTh  CMBICII  HM3YyYaeMBIX  IMOHSTHHA
(BBLAENAT, WX XapaKTEpPHbIC MpPU3HAKH) U
MPUMEHSATh 3TU TIOHATHS MPU OMHCAHHH COCTaBa
M CTPOCHHS  BEWIECTB, IS  OOBSICHEHHUS
OT/ENBHBIX (DAKTOB U SBJICHHUI

OOBACHATH o0mue 3aKOHOMEpPHOCTH B
HM3MECHEHUHU CBOWMCTB JJIEMEHTOB — METAJNIOB M
MX COCOUHCHHI ¢ YIETOM CTPOSHHS X aTOMOB M

https://resh.edu.ru/subject/l
esson/3479/

https://resh.edu.ru/subject/l
esson/5814/

https://resh.edu.ru/subject/l
esson/3534/

https://resh.edu.ru/subject/l
esson/3493/
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MeTajuioB. CriocoObl 3alUThl OT KOppo3ud. IIpuMeHeHHe MeTajuloB B
OBITY U TEXHUKE

JdeMoHcTpanun

o0pa3lpl HEMETAaJUIOB; B3aMMOJCHCTBHE MEIW C a30THOW KHCIOTOU
Pa3IMIHON KOHIIEHTPAIMH; KOJUICKIs «MeTaulbl ¥ CIIIaBb)

IIpakTHYecKHe 3aHITHS 1

[IpakTrueckoe 3ansitue 8. PerieHne sKcrieprMMEHTANBHBIX 33/1a4 [0 TEMe
«Metamnel». Beruncnenus: pacuérel Macchl (00bEMa, KOJIMUYECTBa
BEIIECTBA) MPOAYKTAa PEaKIHH, €CIH OJHO M3 BEIIeCTB JaHO B BHUJE
pacTBOpA C ONMpeIeIEHHON MaCCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA

JlaGopaTopHbie padoThI 2

JlaGoparopHas pabota 2. KauecTBeHHbIC peakIMi HA aHUOHBI H KATHOH
aMMOHHSI; B3aUMOJICHCTBHE THUJPOKCUAA AQIOMUHUSI C pPacTBOpaMH
KHCJIOT M IIEeJIOUeH; KaUueCTBEHHBIE peaKlMU Ha KATHOHBI METAJLJIOB

nojiockeHust B [lepuoguueckoi  cucteme
xumudeckux saeMeHToB [l 1 MenneneeBa
XapakTepu30BaTh (omHCHIBaTH) o0mue
XHMHYECKHAE CBOMCTBA METAIJIOB, UX BAKHEHIIINX
COCIMHECHHH, TOATBEpXKIOas OTO  ONHCAHHE
npuMepamMu  ypaBHEHMH  COOTBETCTBYIOLIUX
XUMHUECKUX PEaKlMii; IPUMEHEHHE METaIOB B
pa3IMYHBIX 00JACTSIX, a TAKKE HCIOJIb30BAHHE
ux sl CO3JaHUsI COBpeMeHHbIX MaTepl/IaJ'IOB u
TEXHOJIOTHI

PackpeiBats CYLIHOCTh OKHCIIUTEJIFHO-
BOCCTAHOBHUTEJIBHBIX ~ pEakOWid  MOCPEICTBOM
COCTAaBIICHUSI  DJICKTPOHHOTO  OalaHca  3THX
peakuuit

IIpoBoauth peaxuuu, MOITBEPIKIAIOIINE

XapaKTepHbIe CBOWCTBAa M3yYaeMBIX BEIIECTB;
pacIo3HaBaTh ONBITHBIM IyTEM HOHBI METAIJIOB,
MIPUCYTCTBYIOIINE

B BOJHBIX pacTBOpax

Ha6nronaTb M ONUCHIBaTH JIEMOHCTPALIMOHHBIE
ONBITHI; TPOBOJMUTH M ONHUCHIBATH XMMHYECKHH
SKCIIEpUMEHT (J1abOpaTOpHBIE U TIPAKTHUECKHUE
paboTsr) [pencraBmsaTs Ppe3yJIbTaThl
XMMHYECKOTO OSKCIepUMEHTa B (opMe 3aIHcH
YpaBHEHHUIl COOTBETCTBYIOLIMX PEAKIMI U JeaTh
BBIBOABI HA UX OCHOBEC

CrienoBath NpaBUIaM IMOJNB30BAHUSA XHMHYECKON
TOCyIOW ¥ 1a0OPaTOPHBIM 000PYAOBAHUEM
IIpOBOAUTH  BBIYHCICHUS 1O  YPaBHEHHSM
XMMHYECKUX PeaKIui

CaMOCTOSITENFHO TUIAHUPOBATh U OCYIIECTBISTH
CBOIO NI03HABATEIBHYIO JeATEeTbHOCTD;
NIPUHMMATh aKTHBHOE Yy4YacTHEe B TIPYIIIOBOM
Y4eOHOU JACSATCIBHOCTH

https://resh.edu.ru/subject/l
esson/4961/

https://resh.edu.ru/subject/l
esson/3514/

Paznen 8. XumMusi U JKM3Hb 1

Tema 8.1 Xumusau
JKM3HD

JINYHOCTHBIE Pe3yabTaThl: AKTUBHOTO HEMPUATHUS NEHCTBHUM, IPUHOCIIIUX Bpell OKpY>Kartole
HNPUPOTHON Cpenie, YMEHHs IIPOTHO3MPOBATH HEOJIArONPHATHBIE HSKOJOTHUYECKHE ITOCIEACTBHS
HOpeANPUHUMAEMBIX JEHCTBUI U IpeoTBpalliaTh MX; HAIM4YMs Pa3BUTOTO 3KOJIOTUYECKOro
MBIIUICHUS, KOJIOTUYECKON KyJIbTYpBl, OIBITA AEATEILHOCTU 3KOJIOTHUECKON HAlpaBIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBATbCS KMMU B IIO3HABAaTEIbHOW, KOMMYHUKAaTHBHOW U COLMalIbHOM
IPAKTUKE, CIIOCOOHOCTH U YMEHHA aKTUBHO MNPOTUBOCTOATH HACOJIOIUU XeMOd)OGPlH;

Ilo3naBaTeabHbie YYJI: Biagerb OCHOBaMH METOJOB HAay4yHOrO TIIO3HAHUS BEIIECTB U
XAMHUYECKUX peaknuil; QGopMynupoBaTh WEIM M 3afadyd  HCCIEAOBAaHMSA, HCIOJIB30BaTh
MOCTABIICHHBIE W CAMOCTOSITENIBHO C(HOPMYINPOBAHHBIE BOMPOCH B KadeCTBE HHCTPyMEHTA
MO3HAHUS ¥ OCHOBBI AT (DOPMUPOBAHMS TUIIOTE3BI IO IPOBEPKE MPABMIHLHOCTH BEICKA3bIBAEMBIX
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cymaeﬁm‘fl; BJIAJICTb HaBbIKaMH CaAMOCTOSATCJIBHOI'O IJIAHUPOBAHUS U IIPOBEACHHUSA YUYCHUYCCKUX
SKCHEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHs HAOJIONATh 32 XOJOM IPOLECcca, CaMOCTOATEIEHO
MIPOTHO3HUPOBATh €ro pPe3ynipTar, (OPMYyIUPOBATH OOOOMICHWS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIFTATOB MCCIEAOBAHMSA, COCTABIIATH OOOCHOBAHHBIH OTYET O MPOJCTAHHOU
pabore; mprOOpETaTh OMBIT YYCHUYECKOW HMCCIEAOBATENbCKOM W TPOEKTHOH NEsTENbHOCTH,
HPOSIBIISATE  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METONOB DPEIICHHS
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3JIMuHbIX METO/0B [IO3HAHMUS,;

KommynunkaruBHabie YY1 3amaBath BOIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI B XOJIC JHAIOra
W/WIN JUCKYCCHM, BBICKA3bIBaTh HJeH, (OPMYJIHPOBATH CBOU IPEIIOKEHHS OTHOCUTEIBHO
BBINOJHEHUS NTPEJIOKEHHON 3a1a41

PeryasituBnbie Y'Y/l caMOCTOSTENBHO IUIAHUPOBATH M OCYILECTBIIATH CBOK IO3HABATEIbHYIO
JIeSITENBHOCT, ONpeneNss e€ Hemd M 3aJadd, KOHTPOJIHPOBAaTH M IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh TpEIIaraéMblii  aNrOpUTM OCUCTBHH TIPU  BBIIOJHEHHHM Y4YEOHBIX U
HCCIIeI0BAaTEIbCKUX 3a1ad, BEIOMpaTh Hanboiee d(QEeKTHBHBIN CIOCO0 MX pEIICHUs C y4ETOM
MOJIY4EHUs HOBBIX 3HAHUH O BELIECTBAX U XMMHUYECKUX PEAKLUSAX;

Conep:xaHue y4eOHOT0 peaMeTa 1

Ponp xumuum B oOecre4eHHMHM HKOJIOTUYECKOW, OSHEpPreTHYecKoil u
MUIIEBON O€30IacCHOCTH, Pa3BUTUM MeAWIUHBI [loHATHE O Hay4YHBIX
METOJaX MO3HAHHS BEIIECTB M XUMHIECKHUX PeaKmuit

IIpencraBnennss 06 o0O0mMX HAYYHBIX MPHHIMIAX [TPOMBIILUICHHOTO
HOIy4eHHUs BaXHEWImMX BelecTB UYenoBek B MHpE BELIECTB U
MaTepHalioB: BaKHEHINE CTPOUTEIbHbIE MaTepUalbl, KOHCTPYKIIMOHHBIC
MaTepuabl, Kpackd, CTEKIO0, KepaMuKa, MaTepuaibl A 3JIEKTPOHUKH,
HaHOMAaTepHabl, OPraHMYECKUe 1 MHUHEPaJIbHbIE yI00PECHHS

XuMust ¥ 310pOBbE YEIOBEKA: MPaBUJIAa MCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB; MpaBuiIa 6€30MacHOTO UCHONb30BAaHUS NIPENapaToB OBITOBOIT
XHMHH B IOBCEHEBHOM >KU3HU

PackpbiBaTe  ponb  XMMHUM B PELICHUH
SHEPTeTHYECKHUX, CBIPbEBBIX M HKOJOTMYECKUX
mpoOJeM 4YeOBEYeCTBa, OMUCHIBATH OCHOBHEIC
HaTIpaBJICHUS PAa3BUTHS XHMUYECKOW HAyKH H
TEXHOJIOTHH

IIpumensTs npaBuiia 6€30MacHOrO OOpaIIeHHs C
BCIIICCTBAMH, HCIIOJIb3YEMbIMH B MOBCEIHEBHON
JKU3HH, TIPaBHJIa MOBEICHHUS B IEIAX COCPEKCHHS
310pOBbSl U OKpYXarollled MPUPOJHON Cpenbl;
MOHUMAaTh Bpel (OMAacHOCTh) BO3AEHCTBUSA Ha
JKUBBIC OpPTaHU3MBl OIpPEHEIEHHBIX BEIIECTB,
cmbica nokaszatens [1JIK, noscHATh Ha npuMepax
CIOCOOBI YMEHBIICHHUS W MPEJOTBpPAIICHHUS HUX
BpPEIHOT0 BO3/AEUCTBUS

AHamM3UpOBaTh W KPUTHYECKH  OICHUBATH
HHPOPMAIIMIO, CBA3AHHYI0 C XHMHYCCKHMHU
npoueccaMM n Hux BJIMSIHUEM Ha COCTOSHHC
OKpY’KaroIen cpebl

Hcnonb3oBaTh NOTyYeHHbBIE 3HAHUS

W TIpeAcTaBieHHs O cdepax IesITeNnbHOCTH,
CBS3aHHBIX C HAyKOW W  COBPEMEHHBIMHU
TEXHOJIOTHSMH, KaK OCHOBY JUIsSi OPUCHTAIIMU B
BBIOOpE cBoel Oynmymiel TmpodeccHoHaTbHOM
JIESITETBHOCTH

[IpyHUMaTh y4yacTHe B OOCYXICHHHM HpoOIeM
XUMHUYECKON U IKOJOTUYECKOIN HAINPaBIEHHOCTH,
BBICKAa3bIBaTh  COOCTBEHHYIO  IO3HLHUIO IO
mpobJjeMe W TpeiaraTb BO3MOXHBIE IyTH e
peleHus

https://resh.edu.ru/subject/l
esson/3504/

https://resh.edu.ru/subject/l
esson/5452/

https://resh.edu.ru/subject/l
esson/4960/
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HNHauBHayanbHbIE IPOEKTHI
HccnenoBanue JIEKapCTBEHHBIX MPENapaToB M0 XUMHUYECKOMY COCTaBY

JuddepeHuMpOBaAHHDII 3a4eT




3. YCJIOBUS PEAJIM3AILIMUA PABOYEN ITIPOTPAMMbBI YYEBHOI'O TIPEJMETA

3.1. TpeOoBaHMsI K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY 00ecneYeHHI0
Peanuzanus mporpamMmbl JUCHUIUIMHBI TpeOyeT Hajduuusg y4yeOHOro KaOMHEeTa XHMHHU.
[Tomemienne kabuHeTa JOKHO YAOBJIETBOPATH TpeOoBaHUAM CaHUTAPHO-ANUIEMHOIOTHYECKUX
nipaBui1 ¥ HopMaTuBOB (CaulluH 2.4.2 Ne 178-02 C usmeHeHUSIMHU U TOTOTHEHUSIMH OT: 23 U0,
26 nexabps 2008 r., 29 nexabps 2010 1.)
Peanu3zanus nporpammel yueGHOTO npeaMeTa TpeOyeT Hanuuusl yueOHOro kabuHeTa « XuMus».
1. O6opynoBanmne yueOHOro KaOuHeTa:
Jlocka kinaccHas, MmeaoBasi- 1
Crounbl s yyamuxces — 15
Croun i yuurens — 1
Crynpsa — 31
Okpan - 1
2.HatypaJjbHble 00pa3ubl
Komnnekuust 06pa3iioB: yrieBoJopoaHOE ChIpbE, TOpQ, MIIaCTMACChI, BOJIOKHA.
PeakTuBBI XMMHUECKHE IO pa3feiaM: OpraHUYECKasl XMMHMsI, HEOpraHUYeCcKask XUMUS
3. O6bemMHbBIE cpeAcTBa
Mogpens anmasza, 060py10BaHHE XUMUYECKOE
4.AHCTPYKTUBHO-TeXHHYECKAS IOKYMEHTALMSA
Kommniekt aunaktudeckux kaprouek no tremam: «OBPy», «l'unponus», «PUO», «YraeBogopoabsl
IIpEIEIIbHBIEY
KoMI1ekThl TECTOBBIX 3a/laHu, B T.4. ¢ nomouisto 11K
KommuiekTsl 3a1anuii 1711 KOHTPOJIBHBIX PadoT
KommuexTsl 3ajaHuii — MHCTPYKLMHU /17151 IPOBEJICHUS 1a00PaTOPHO-TIPAKTUYECKUX paboT.
5.Texunueckue cpeacTBa 00y4eHHs:
MYJIETUMEANATIPOEKTOP, KOMIIBIOTEP

3.2. UudopmanuonHoe odecnedeHne 00y4eHus

OcHOBHBIC HCTOYHHMKH:
1. Tabpuensa O.C., OctpoymoB N.I'. Xumus: yuebnuk s 10-11 kimacca. — M., 2020.
2. Tabpuensn O.C., OctpoymoB WN.I'. Xumus nis npodeccuil U creruaabHOCTeH eCTeCTBEHHO-
HayqyHOTO mpodmiast: ydeOHHMK JUIi  CTYAGHTOB NPO(ECCHOHATBHBIX  00pa30BaTEIbHBIX
opraHmsaluii, ocBauBarouux npodeccuu u cnenuanbHoctu CI1O. — M., 2017
3. l'abpuensta - O.C. um gp. Xumwsa. [lpaktukym: y4e0. mocoOue Ui CTYISHTOB
npodecCHOHANBHBIX ~ O0pa3oBaTeNIbHBIX  OpraHu3alliid, OcCBauWBawIIUX  Mpodeccun U
crnenuansaocta CI1O. —-M., 2017

I[OHOJ'[HI/IT&]'II)HBIC HCTOYHUKMU:

1. Tabpuensa O.C.u ap. Xumusi: mocodue st moarotoBkd Kk EI'D: yued. mocoOue 11 cTy1€eHTOB
npodecCHOHANBHBIX ~ O0pa3oBaTeNIbHBIX  OpraHu3alldii, OcCBauWBalIIUX  MHpodeccun U
crnenuansaocta CIIO. — M., 2017

2. T'abpuensu O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3amaun U ynpakHeHus: yueb. mocobue s
CTYJICHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3alNi, OCBAMBAIOMIMX MPO(Eccuu M
cnemuanpHocTu CITIO. — M., 2017

3. Epoxun IO.M., Kosanesa U.b. Xumus s npodeccuii ¥ CrienuanbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HAy4YHOro  mpoduiei:  y4eOHMK sl CTYAEHTOB  NPO(heCCHOHAIBHBIX
00pa3oBaTeNbHBIX OPTaHU3allui, OCBauBarIIKX Mpodeccuu u cnermanbHoctn CI10.— M., 2017



4. Cnanxos C. A., Octpoymos WU.T., Ta6puensn O.C., Jlykpsnosa H.H. Xumus s npodeccuit u
CHEIHMAIbHOCTeH TEXHUYECKOro Mpoduiis. DIEKTPOHHOE MNPUIOKEHHE (DJIEKTPOHHOE YydeOHOoe
U3JIaHUE) JUIS CTYI. YUPEKICHUH cpea. mpod. oopasosanms. — M., 2017.

HNuTepHer-pecypcenl:

. www. pvg. mk. ru (omumnuana «[lokopu BopoObeBbI TOPB»).

. www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAUT I NIKOJIBHUKOB « XUMHUSI).
. www.alhimikov.net (O6pa3oBaTenbHbII CANUT AJS NIKOJILHUKOB).

. www. chem. msu. su (3nexTpoHHass OMOINOTEKA IO XUMHUH).

. www.enauki.ru (MHTEpHET-U3/1aHue Ui yuuTenei « EcTecTBEeHHbIE HAyKn»).
. www. lseptember. ru (MeTonuueckas razera «llepBoe ceHTAOPs»).

. www. hvsh. ru (kypHas1 «XHUMUS B LLIKOJIE).

. www.hij.ru (kypHan «XuMus U KU3HBY).

. www.chemistry-chemists.com (351eKTpOHHBIH XKypHaJl « XUMUKU ¥ XUMHUS» )
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4. KOHTPOJIb 1 OLHEHKA IIVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
YYEBHOTI'O IPE/IMETA

KoHTpoib M oOLEHKa TIUIaHUPYEMBIX pE3yJIbTaTOB OCBOEHHS Y4YeOHOro mpeaMera
OCYILECTBIISIETCA IPENoJaBarelieM B IPOLECCe IMPOBEACHUS IPAKTUYECKUX 3aHATUM U
1a00paTOpHBIX PabOT, TECTUPOBAHUS, @ TaKXKe BBIIOJHEHUS O0YYaIOUIMMUCS WHIUBUIYaTbHBIX

3aJIaHMi, IPOEKTOB, UCCICAOBAHMI.

IIpenmeTHble pe3yJibTaThI
o0yueHust
(ocBOEHHBbIE YMeEHMS,
YCBOEHHbIE 3HAHMS)

Kpurepun

@DopMbI U METObI KOHTPOJIA
U OLl€HKH NMPpeIMeTHBIX
pe3yabTaToB 00y4eHHst

Ocsoennvie YMEHUA:

8bIABTIAMb XapaKTepHbIE
[IpU3HAKHU MIOHATUH,
yYCTaHaBIIMBATh ux
B3alMOCBS3b,

UCNONb306AMb
COOTBETCTBYIOILIKE MTOHATHUSA
npu ONHUCAaHUU COCTaBa,
CTPOEHUS W  TPEBpAIICHUHN
OpraHMYECKUX u

HEOPTaHUYCCKUX COGHHHeHHﬁ;
XUMHUYCCKYKO CHUMBOJIMKY JJIA
COCTaBJICHUA MOJICKYJIIPHBIX W

CTPYKTYpHBIX  (pa3BEpHYTOHl,
COKpAaIIEHHOM) bopmyn
OpPTraHUYeCKUX BELIECTB U
ypaBHEHUH XUMUYECKHX
peakuuii;

U320MmasIUeams MOJIETN
MOJIEKYI OpraHUYecKuX
BEILIECTB JUIsl WUTIOCTPALIUN UX
XHUMHUYECKOTO u
MIPOCTPAHCTBEHHOTO CTPOCHHUS;
YCMAaHasueams
MPUHAJICKHOCTh ~ U3YUYEHHBIX

OpTraHHUYCCKUX BCHICCTB IIO HUX
COCTaBy n CTPOCHUIO K

Buvissnsiem  xapakTepHbIe

[IpU3HAKHU MIOHATUH,
YCTaHABJIMBAET X
B3aUMOCBS3b

ucnob3yem
COOTBETCTBYIOIIHUE

MOHATUS TPU ONMUCAHUU
coCTaBa, CTPOCHUS U
MpEBPAILICHUI
OpraHUYEeCKUX u
HEOPraHUYECKUX
COCIUHEHUI;
XUMHUYECKYIO
CUMBOJIUKY
COCTABJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaméHHon) ¢dopmMyt
OpraHUYEeCKUX BEIECTB
u YpaBHEHUI
XUMHUUYECKUX PEAKIIUN;
useomasnueaem MOJAEIN
MOJIEKYJI OpPTraHUYECKHUX
BEIIIECTB JUTSt
WJUTIOCTpAIU ux
XUMHUYIECKOTO u
MIPOCTPAHCTBEHHOTO
CTPOCHUS,
ycmawnaeaueaem
MIPUHAJIC)KHOCTh
M3YUYEHHBIX
OpTraHUYECKUX BEIIECTB

hiae: |

onpeAenéHHOMY KJIacCy/Tpynme | Mo HMX  COCTaBy H
COCMHECHUHN  (YTJICBOOPOABI, | CTPOCHHIO K
KHUCIIOPOA- M a30TCOJIEpXKAILME | ONPEACIEHHOMY
COCTMHCHMUS, KJIacCy/TpyTime
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUI
COCTMHCHHS); (YrneBomopo/isl,

Texkymuii KOHTPOJIb:

Ouenka npu pelIeHnn
XUMHUYECKUX KENCOB

Ouenka npu pelIeHnn
XUMUYECKUX 3a]1a4

OueHka 1pu  BBINOJTHEHUHU

MpaKTU4ecKoi paboThl 1

Ouenka npu pelIeHnn
XUMHWYCCKHUX 3aJa4
Onenka mpu  BBINOJIHEHUU

MIPAKTUYECKON paboTHI 2

Onenka 1pu  BBINOJIHEHUU
MpaKkTU4ecKor padoThl 1

Onenka npu
XAMHAYECKHX 33124

peleHun




KHCIIOPO/I- u

a30TcoJepKaliye
COEIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE
dasamo Ha3BaHUsA M0 | COCUHCHHS);
CHCTEMaTHYEeCKON O0aém  Ha3BaHUA IO
Homenknarype (IUPAC), a | cucremarndyeckoi
TaKxkKe IPUBOJUTH | HOMEHKJIATYype OneHka  1pU  BBINOJHEHUU
TPUBUAJIbHBIC nazanus | (IUPAC), a  Takke | mpakTudeckoit paboThl 3
OTJEJIbHBIX OpPraHUYECKUX | MPUBOAUT TPHUBUAJIBHBIE
BEIIECTB (ITWJICH, TNPONWIEH, | Ha3BaHUA  OTACIBHBIX
alleTUJIEH, TUJICHIVIUKONb, | OPIraHUYECKUX BEILECTB
[JILEPHH, ¢benon, | (3TmiIeH, IIPOIUJIEH,
(dopMmanbIerus, aueTaubAeru]l, | alleTUIIEH,
MypaBbHHAsl KUCJIOTA, YKCYCHAsl | 3TUJIIEHTJIUKOJIb,
KHCJIOTa, OJIEMHOBAsl KHUCIIOTA, | TJIMLEPHH, ¢beHom,
CTeapuHOBast KHUCIOTa, | (hopMasIbaeru,
[JII0K03a, (QpyKTO3a, Kpaxmaj, | aleTaibieruf,
LIEJTI0JI03a, TJIAIUH) W | MypaBbHHas  KHCJOTa,
TpUBHAJIbHbIE Ha3BaHUS | YKCycCHas KHCIIOTA,
OTIENbHBIX  HEOPraHWYECKUX | OJIEMHOBas KHCJIOTA,
BEIECTB (yrapHbrit ra3, | cCTeapuHOBasi KHUCIOTa,
YIIEKUCIBIA  ra3, aMMHaK, | IJIH0K03a, ¢bpykTo3a,
raméHasi W3BeCThb, Herami€Has | Kpaxmaji,  LeJIioJ03a,
U3BECTb, IUTHEBAS COJA, MUPUT | TJIMIMH) U TPUBHAJIbHBIE
u Jp; Ha3BaHMUS  OTHAEIbHBIX
HEOPraHUYECKUX
BellecTB (yrapHblil ras,
YTJIIEKUCIIBII ras,
aMMHAK, rameéHas
U3BECTb, HeraméHas
U3BECTb, NTUTHEBAS COJIA,
YCManasiueams MUPUT U JIp;
MIPUHA/IIEKHOCTD ycmauagnueaem
HEOPraHMYECKHUX BEIIECTB 110 | MPUHAIJIEKHOCTh
WX COCTaBy K OIpEIeIEHHOMY | HEOPraHWYECKUX
KJ1accy/rpyiie COECIMHEHUI | BEIIECTB II0 UX COCTaBY
(mpoctbie BElIEeCTBa — |K onpeaenéHHoMmy | Ouenka npu pelieHuu
MeTaJlIbl u HEMeTaJluIbl, | KJaccy/Tpymnmne XMMHMYECKHX 3a7a4
OKCHJIbl, OCHOBAHMSI, KHUCJIOTbI, | COEAUHEHUN (IIPOCThIE
amQoTepHbIe TUIPOKCHUIBI, | BEIIECTBA — METAUIBI U
COJIN); HEMETAJLIBL, OKCHJIBI,
onpedenams BUJIbl XUMUYECKOH | OCHOBaHUS,  KHUCIIOTHI,
CBSI3U B OpraHWYecKuXx | am@oTepHbIe
COCJMHEHUSX (OAMHApHBIE M | TUAPOKCHU[BI, CONIN);
KpaTHBIE);
npuUMeHams TIONOKEHNSI TEOPUH | npuMeHsem TOJI0KECHHUS
CTpOECHUS OpPraHUYECKUX | TEOPHUH CTpOECHUS
BeuiectB A. M. bytnepoBa i1 | OpraHM4ecKUX BEIIECTB
00BACHEHHS 3aBucumMoctd | A. M. byrtnepoBa s
CBOWCTB BEILIECTB OT UX COCTaBa | OOBACHEHUS
U CTPOEHMSI; 3aKOH COXpPaHEHMsI | 3aBUCUMOCTH _ cBOMcTB | OneHka npu peleHuu




MacCChbI B€OICCTB,

PAcKpbl6ams CMbICH
nepuoanyeckoro 3akona Jl. M.
Menaeneesa u
JEMOHCTPHUPOBATh €T0
CUCTEMAaTU3UPYIOILYIO,
O0OBSCHUTETTLHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

xapaxmepu3zoeambo
3JICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJIEMEHTOB 1—4
nepuoioB [leproanueckon
CHCTEMbI XUMHUYECKHUX
anemenToB J1. . Meneneena,
WCTIOJNB3Ys TIOHSTHS «S-, p-, d-
AJICKTPOHHBIC OpPOUTATINY,
«IHEPreTUYECKUE YPOBHI;
00bACHAMb 3aKOHOMEPHOCTH
HW3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U UX
COEIMHEHUI IO IepHoJIaM U
rpymnmaMm [lepnoanuaeckoit
CHCTEMbI XUMHUYECKHUX
anementoB JI. . MeHnneneena;

BCIICCTB OT HMX COCTaBa

U CTPOCHHUS;  3aKOH
COXpaHeHI/IH MaCChl
BEIIIECTB;

PpAcKpwieaen CMbICH
MEePUOANYECKOT0 3aKOHA
. . MenneneeBa u
J€MOHCTPHUPYET €ro
CUCTEMAaTU3UPYIOLIYIO,
O0OBSCHUTEITBHYIO 1
MPOTHOCTUYECKYIO
bynximy;
xapaxkmepusyem
AIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX
anemeHToB 1—4
MIEPHOJIOB
[Tepuonnueckoit
CUCTEMbBI XUMHUYECKUX
anemenTtoB J[. U.
Menpeneesa, HCTIONB3YS
MOHSATHUSA «S-, p-, d-
ANEKTPOHHBIE
opOuTanmy,
«OHEPTreTUYECKHe
YPOBHIY;

XHUMHUYCCKUX 3ada4

YcrHblii onpoc

Onenka pu peleHuH
XUMHUYECKUX 3a7a4
Onenka pu peleHun

XUMUYECKUX YPaBHEHUI

xapaxkmepuzo8amau COCTaB, | xapakmepuzyem COCTaB,
CTpOCHHE, busnyeckne W | CTpoeHHe, (HU3MUECKHE
XUMHYECKHE CBOMCTBA | U XHMMHYECKHE CBOMCTBA
TUITAYHBIX MPEJICTABUTEICH | THITMYHBIX
Pa3IMYHBIX KJIACCOB | MpeAcTaBUTENEH
OpPTaHHYECKUX BEIICCTB (METaH, | pa3IMYHBIX KJIACCOB
9TaH,  OTWIEH, MPOMNWIEH, | OPraHUYECKUX BEIIECTB
areTHIICH, Oyranuen-1,3, | (MmeTraH, 9TaH, OTHUJICH,
MetwiOyTanueH-1,3,  OeH307, | OpONWIEH,  alleTHJIEH,
METaHOI, staHoyn, |6yTtanuen-1,3,
STUJICHIIUKOJIb, rmuepud, | metTunbyraguen-1,3,
dbenomn, aleTanpaerun, | OeHsod, MetaHon, | OleHuBaHWE TPU BBITOTHECHUH
MypaBbHHAS 5 YKCyCHAst | 3TaHOJI, THJICHTJIUKONb, | MPAKTUYECKOU paboThI 6
KHCIIOTBI, TJIOKO3a, Kpaxmal, | TJUICPHH, (denour,
HEJTI0N03a,  AMHHOYKCYCHas | aleTaibAerH,
KHCIIOTA); MypaBbHHAS U YKCYyCHas
KHUCJIOTBHI, TJII0KO03a,
Kpaxmall, IeJUTJIO3a,
aMUHOYKCyCHast
KHCJIOTA);
unIrOCmpupyem
TCHETUYCCKYIO CBSI3b
UTLTFIOCMPUPOBAMb MEXIy HUMU
TCHETUYCCKYIO CBSI3b  MEXKAY | YpaBHEHHUSIMU




HUMH YPaBHEHUSIMHU
COOTBETCTBYIOILAX
XUMHYECKUX peakuuit c

HUCTIOIB30BAHUEM CTPYKTYPHBIX
bopmyun;

Kaaccuguyuposams
XUMHYECKHE  PEaKIuH  TI0
Pa3IUYHBIM MpU3HAKAM (YUCITY
U COCTaBy  pearupyromux
BEIIIECTB, TEIJIOBOMY 3(]dekTy
pEaKUHH, U3BMEHEHUIO CTEIIEHEN
OKHCJICHUS AIIEMEHTOB,
o0paTuMocTi peakuumu,
YYaCTHIO KaTajlnu3aTopa);

Xapaxkmepuzoeams
(onucvieamyv) odmUe
XHUMHYECKHE CBOMCTBA
HEOPTaHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB;

noomeepicoams
CyILIECTBOBAHUE T€HETUYECKOU
CBS3U MEXIY
HEOPraHUYECKUMHU BELICCTBAMU
C IOMOIIBIO YPaBHEHUN
COOTBETCTBYIOLIUX
XUMUYECKHUX pPEaKLUM;

xapakmepuzoeamsb HNCTOYHHUKHU

YTIJIEBOIOPOTHOTO CBIPBS
(nedte,  TmpupoOAHBIA a3,
yTOJIb), CIIOCOOBI 170'¢

nepepaboTKU U MPAKTUYECKOe
TIPUMEHEHHE [IPOAYKTOB
nepepaboTKH;

npo6oOUmMb BEIYNCIICHUS TI0
XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bE€Ma, KOJIMYECTBA
UCXOJHOTO BEIIeCTBa WU
NPOAYKTa PEAKIUU 110
U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3
UCXOJHBIX BEIECTB WIN
OPOJYKTOB PEAKIIUY;

COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUi ¢
HCIIOJIb30BaHNUEM

CTPYKTYPHBIX (HOpPMYIT;
Kaaccughuyupyom

XUMHUYECKHE  peaKuu
o pa3IUYHBIM
MpU3HaKaM (4uciay |
COCTaBy pearupyromux

BEIIECTB, TEIIOBOMY
s dexTy peaKIuu,
U3MEHEHHUIO  CTEIleHEeH

OKHCIICGHUSI DJIEMEHTOB,
00paTUMOCTH pEaKIuH,
Y4aCTHUIO
KaTaJm3aTopa);
xapakmepu3syem
(onucwieaem) obume
XUMHYECKHE CBOMCTBA
HEOPTaHHIECKUX
BEIIECTB Pa3TUIHBIX
KJIACCOB;
noomeepacoaem
CYIIIECTBOBaHHE
TeHETUYECKOU CBSI3U
MEX Ty
HEOPraHUYECKUMU
BEIIECTBAMH C
MOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIuii;
xapakmepusyem
UCTOYHUKU
YTIIEBOJOPOIHOTO CHIPhS
(aedTb, IPUPOIHBIIA Ta3,

yrojib), CIOCOOBl  HX
nepepaboTKu u
MPaKTUIECKOe
IPUMEHEHHE IMPOJIYKTOB
nepepaboTKu;

npo6oOUM BbIUNCIICHUS
0 XUMHAYECKIM
ypaBHEHUSM (MAaCCHl,
00BEMa, KOJIMYEeCTBa
HCXOJIHOTO BEIIECTBA
WIIH TIPOJTYKTA PEaKIHH
10 U3BECTHBIM Macce,
00BEMY, KOITMYECTBY
OJTHOTO M3 UCXOHBIX
BEIIECTB WM TPOTyKTOB
PeaKIMN; «MaccoBast
J0JIsI BELIECTBA B

OueHnBaHue NpU BBITOJIHECHUN
MPAaKTUYECKON paboTHI 6

OrneHrBaHue TMPH BBIMOJIHEHUH
MIPaKTUYECKON paboTHI 6

OueHuBaHue NpU BBHINOJIHEHUU
MIpaKTU4eCKon paboThI 4

OneHuBaHue NpU BBHINOJIHEHUU
BBIYUCIICHUM B IPaKTUYECKOU
pabote 6

OneHuBaHue BBIYUCICHUNA IPH
BBITIOJTHEHUH MPAKTUIECKON
pabotb1 7

OneHnBaHue MPHU BBIMOJTHEHUU
nabopaTopHbIX padot 1 u 2




«MaccoBas J0JIsI BELIeCTBa B
pacTBope», 00bEMHBIX
OTHOILEHUN ra30B IIpU
XUMHUYECKHUX PEaKIMIX,MacChl
BEIIECTBA WU 00bEMA Ta30B 10
W3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYacTBYIOIIUXB
peaKIiy BEIIeCTB, TEIIOBOTO

s dexTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MaCChl
BELIECTB, IPEBPALLEHUS 1
COXPAHEHHUs YHEPTUN);

onpeoensims BaJ€HTHOCTb U
CTENEHb OKUCIICHMUS
XUMHUYECKHX 3JIEMEHTOB B
COEIMHEHUX Pa3IMUHOrO
COCTaBa;, BU XUMHUICCKOM
CBsI3U (KOBaJICHTHAs!, HOHHaA,
MeTajjin4yeckasi, BOJOpOIHas) B
COEIMHEHUSX; TUII
KPUCTAJUIMYECKON PEIIETKH
KOHKPETHOTO BEILLECTBA
(aToMHas1, MOJIEKYJIsIpHas,
HOHHAsl, METaJJINYECKast);
XapakTep cpeibl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX
COCIUHCHHI,

npoeooums PEaKIvH,
MOATBEPKAAOIINE
KadueCTBCHHEIN COCTaB
pa3IMYHBIX HEOPTaHUYECKUX
BEILIECTB;

pacno3nasams ONBITHBIM
MyTEM MOHBI, TPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax

pacTBope», 00BEMHBIX
OTHOIIICHUH Ta30B MPHU
XUMHYECKHUX PEaAKIHSX,
Macchl BELIECTBA WU
00BEMa razoB 1o
M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM
00BEMY OIHOTO W3
Y4aCTBYIOIIUX B
peaKkuuu BeIIecTB,
TEIUIOBOTO A deKTa
peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHS
MAacchl BELIECTB,
MIPEeBpAIICHUS U
COXpaHEHUsI SHEPTHH);
onpeoensem
BaJICHTHOCTh H CTETICHb
OKHCJICHUS XUMUYECKUX
DIIEMEHTOB B
COEMHEHUSIX
Pa3IMIHOTO COCTABA;
BUJ XUMHYECKON CBSI3U
(xoBaJIeHTHas!, HOHHaS,
MeTaJTn4ecKas,
BOJIOpPOJIHAs) B
COEMHEHUSIX; THII
KPUCTAJUIMYECKOU
PEIETKH KOHKPETHOTO
BeIeCTBa (aTOMHAs,
MOJIEKYJISIpHAs, HUOHHAS,
MeTaJJIn4eckasi);
XapakTep Cpesibl B
BOJIHBIX PacTBOpax

HEOPraHUYECKUX
COCIMHCHHIA;

npoeooum peaxkuuu,
ITOATBEPKIAOIINE
KaueCTBEHHBIN COCTaB
pa3IMYHBIX
HEOPraHUYECKUX
BEILIECTB;

pacnosnaem OIIBITHBIM
IIyTEM HOHBI,
IIPUCYTCTBYIOIIHE B
BOJIHBIX pacTBopax
HEOPraHUYECKUX
BEILIECTB;

enadeem CUCTEMOM
3HaHUH 00 OCHOBHBIX
METOoIaxX HAy4HOTO
MO3HAHUS,

OI_IGHI/IBaHI/Ie IpU BBITOJHCHUHU
nabopaTopHOH PabOTHI 2
OI_IGHI/IBaHI/Ie IIpU BBIITOJIHCHUH
MPaKTUYECKUX PadoT

OueHnBaHUE TPU BBITOJIHECHUN
MPAKTUYECKUX U Ja0OPaTOPHBIX
pabot

OneHuBaHue MpHU BBHINOJIHEHUU
MPaKTUYeCKOi paboThI 6




HCOPraHN4YCCKUX BCIICCTB,

61adems CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAay4YHOTO
IIO3HaHUs, HUCIIOJIb3YCMBIX B
XMMHU TIPH M3YYCHUU BEIICCTB
)41 XUMHNYCCKUX SIBJICHUU
(mabmoenue, HU3MEpPEHHE,
JKCIIEPUMEHT,
MOJICIIUPOBAHUE),

cobrooams
NOJIb30BaHUS XUMHYECKOU
nmocyoi  u  JabopaTOPHBIM
o0opyJIOBaHMEM, a  TaKxKe
npaBuia oOpareHus C
BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUIMHU o
BBITIOJTHEHUIO ~ JTaOOPaTOPHBIX
XUMHYECKHUX OIIBITOB;

npasuna

cocmaenams ypaBHEHHUS
peaKIuil pa3INYHbIX THUIIOB;
IIOJIHBIE U COKPALLEHHbIE
YPaBHEHUS PEaKLM HOHHOTO
oOMeHa, yYUTbIBas yCIIOBHS,
IIPU KOTOPBIX 3T PEAKLHN
UAYT 10 KOHIA;

PACKpbiéams CyUTHOCTb
OKHCIIUTEIbHO-
BOCCTAaHOBUTCIBbHBIX peaKIII/Iﬁ
HOCPEICTBOM COCTABIICHUS
3JICKTPOHHOTO OajlaHca 3TUX
peaKLnii;

00bsCHAMb 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
pEaKlMK OT PA3TUYHBIX
(hakTOpOB; XapaKTEp CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS B
3aBHCHMOCTH OT BHEITHETO
Bo3/eiicTBUs (mpuHIMI Jle
[[larense);

UCTIONIE3YEMBIX B XUMUU
MpU U3YYEHUH BEILLECTB
U XUMHYECKHUX SIBICHUIN

(HabmroieHue,
U3MEepeHue,
HKCIIEPUMEHT,
MOJICJIUPOBAHUE),
cobooaem npasuna
MOJIb30BaHUS
XUMHUUYECKON MOCYI0N U
1a00paTOPHBIM
o0opyI0BaHUEM, a
TaKxke npaBuIia
oOparneHus C
BEIIECTBAMU B
COOTBETCTBUU c
UHCTPYKIUSIMU 1o
BBITIOJTHCHUO
n1a00paTOPHBIX
XUMHYECKHX OTTBITOB;

cocmasnsiem ypaBHEHUS
peaKImii pa3InuHbIX
THUIIOB; TIOJIHBIE U
COKpalEHHbIE
YPaBHEHUs PEaKLUil
HOHHOI'0 OOMEHa,
YUUTBIBas YCIOBHUS, IIPU
KOTOPBIX 3TH peaKuu
UAYT 10 KOHIIA;
packpvléaem CyUTHOCTh
OKHCIIUTENBHO-
BOCCTaHOBUTEJbHBIX
peakuuii IoCpeICTBOM
COCTaBJICHUS
3JIEKTPOHHOTO OajnaHca
ITUX PEAKLUH;
00vsCHAEem
3aBHUCHUMOCTbH CKOPOCTH
XUMHYECKON pEeaKIMK OT
pa3auyuHbIX (haKTOPOB;
XapaKTep CMELICHUS
XUMHYECKOI0
paBHOBECHS B
3aBUCHUMOCTH OT
BHEIIHETO BO3JEHCTBUSA
(mpunun Jle
[atennbe);
xapaxkmepusyem
XUMHUYECKHE MTPOLIECCHI,
JIeKaIUe B OCHOBE
IIPOMBIILIJIEHHOTO
MIOJYYEHUS] CEpPHOM

OueHnBaHue NpU BBITOJIHECHUN
MPAaKTUYECKON paboTHI 6

OueHnBaHue TpPU BBITOJIHECHUN
MPAaKTUYECKON paboThl 6

OI_IeHI/IBaHI/Ie yCTHOl"O OTBECTAa
MocJie MPOCMOTPA BUACOPOIIHKA
o teme 7.1

OHGHI/IBaHI/Ie IIprU BBITIOJHCHUHU
MPaKTUYCCKUX pa60T

OneHrBaHue TMPH BBINOJIHEHUH
MPaKTUYECKHUX paboT




xapakmepuzo8ams XUMAIECKHE
MIPOIIECCHI, JIeKaIle B OCHOBE
MPOMBIIIIICHHOTO TTOTYYCHUS
CEpPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke chopMUPOBAHHOCTH
MpeIcTaBIeHU 00 00Imux
HAyYHBIX IPUHIUTIAX U
9KOJIOTHYECKUX MpodiemMax
XHUMHAYECKOTO TIPOM3BOJICTBA;

niavuposanib N 6blNOJIHANb

XUMUYECKUN AKCIIEPUMEHT
(mpeBpaieHuss OpraHuYECKUX
BEILIECTB MpPU  HArpeBaHUU,
MOJIy4YeHUe ATUJICHA "
U3y4yeHue €ro CBOMCTB,
Ka4y€CTBCHHbIC pcakuuun
OpraHUYEeCKUX BEILIECTB,
JIeHaTypanusi ~ OelIKOB  TpH

HArpeBaHUU, [[BETHBIC PEaKIIMU
0enKoB;(pa3noxKeHue

nepoKCUIa BOJIOpOJA B
NIPUCYTCTBUU KaTajm3aropa,
OTIpeJIeNIeHUe CpeJibl PacTBOPOB
BEIIIECTB c TIOMOIIIBIO
YHHUBEPCAJIBHOTO HWHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (DAKTOPOB

Ha  CKOpPOCTb  XMMHYECKOH
peakuuu, peakuuu HOHHOIO
oOMeHa, KayeCTBEHHbIC
peakuuu Ha cyibdar-,

Kap60HaT- n XJIOpUA-aHUOHBDI,
Ha KaTHOH aMMOHUA; PCUICHUC
OKCIICPUMCHTAJIbHBIX 3aJda4d IIO

TeMaM «MeTtamibby u
«HemeTtannbl») B COOTBETCTBUU
c npaBUIaMA TEXHUKA
0€30MacHOCTH IpU OOpaIleHun
c BEIIECTBAMH "
1a00paTOPHBIM
o0opyI0BaHUEM,

KHCIIOTHI, aMMHaKa, a
TaKxe
c(hOpMHUPOBAHHOCTH
npeACcTaBICHUN 00
OOIIMX HAyYHBIX
MPUHIINAIIAX U
IKOJIOTHYECKUX
npobaemMax
XUMHYECKOTO
MIPOU3BO/ICTBA;
naanHupyem u
8bINOIHACM
XUMHYECKUN
AKCIIEPUMEHT
(npeBpaiueHus
OpPraHUYECKHUX BELIECTB
npu HarpeBaHuw,
MOJTyYeHHE JTHIICHA U
U3yYeHUEe €ro CBOWCTB,
Ka4eCTBEHHBIC PCAKITUU
OpPraHUYECKUX BEIIECTB,

JICHATYypaIus OeIKOB
npu HarpeBaHuH,
IIBCTHEBIC pcaKkuuu

0enKoB;(pa3iioKeHne
MEPOKCUIa BOJIOpOJA B
PUCYTCTBUHI
KaTajm3aropa,
orpeiesieHue cpensl
pacTBOpOB BEHIECTB C
MIOMOILBIO
YHHBEPCAILHOTO
WH/IWKAaTOpa,  BIMSHUE
pa3IuyYHbIX (PaKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOH
peaKxIum, peaxkuuu
HOHHOT'O oOMmeHa,
Ka4eCTBEHHBIC DPEAKIUU
Ha cynb(dar-, kapOooHaT-
U XJIOpUA-aHHOHBI, Ha

KaTUOH aAMMOHMS;
pelieHue
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeMam
«MeTaib» u
«Hemeramib») B
COOTBETCTBUU c
MpaBUJIAMHU TEXHHUKHU
6e3omacHOCTH npu
oOpareHuu c
BEIECTBAMU H

71a00PATOPHBIM

OueHnBaHue TpPU BBITIOJIHECHUN
MPAKTUYECKUX paboT

OI_IGHKa npu BBITIOJTHCHUU
MPaKTUYECKUX PadoT

OrieuuBanue
paboThI

MPaKTUYECKOM

OHGHI/IBaHI/IG IIpyU BBITIOJHCHUHU
HUHAUWBUAYAJIBHOT'O IIPOCKTA




npeocmagiame pE3yJIbTaThI
XAMHYECKOT'0 JKCIIEPUMEHTa B
dbopme 3amucu  ypaBHEHUI

COOTBETCTBYIOIIUX pEaKIHUi U
gopmynupoéams BBHIBOJIBI HA
OCHOBE 3TUX DPE3YJIbTaTOB;
Kpumu4ecku

AHanIU3UPOBamsb  XUMHUYECKYIO
nH(pOpMaLIKIO, TIOTYyYaeMyI0 U3
pasHbix ucrtounukoB (CMU,
Wurepuer u 1p );

cobooame
JKOJIOTUYECKH
11eJ1ec000pa3HOro MOBEJACHUS B
OBITY " TPYyZIOBOM
NEeATEIbHOCTH B LEJSIX
COXpaHEHUsI CBOETO 37J0POBbs U
OKpPY’KaroIlen IIPUPOJHOMN
Cpensl;

npasujia

Yceoennvie snanus.

OCHOBOITOJIararoIue IMOHATHUS
(XMMUYECKUN DJIEMEHT, aToM,
W30TOM, S-, P-, d-DIEKTPOHHBIE
opOuTamm aTOMOB, WOH,
MOJIIPHBIA 00BEM, BaJCHTHOCTD,
CTCTICHb OKUCJICHUS, XUMHUYECKas

o0opyIoBaHUEM,
npeocmasisem
pe3yabTaThl XMMUYECKOTO
JKCIIepuMeHTa B (opme
3aIUCH YpaBHEHUH
COOTBETCTBYIOIIUX
peakumii u opmynupyem
BBIBOJIBI Ha OCHOBE ATHX
pe3yJIbTaTOB;
ananuzupyem
XMUMUYECKYIO
nH(popmanuzo,
MOJIy4aeMyl0 U3 pa3HbIX
HMCTOYHHKOB (CMU,
WuTepHer u ap );

cobnooaem npasuna
IKOJIOTHYECKU
1eaecoo0pazHoro
MOBEJACHUA B OBITY U

TPYZIOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHHUsI CBOETO
310POBbSl U OKpYXKarolen
MIPUPOJHOMN CPEIBI;

Haér XapaKTEPUCTUKY
OCHOBOIIOJIararomm

MOHATUAM  (XMMHUYECKUH
AJIEMEHT, aTOM, H30TOIl,
s-, p-, d-aneKTpoHHBIE
opOuTany aTroMOB, HWOH,
MOJIIPHBIN 00BEM,
BaJICHTHOCT, CTENEHb
OKHCJIEHUS, XUMHUYECKas
CBA3b (xoBaJIeHTHaH,
WOHHAsl, METaJUIMYECKas,
BOJIOPOIHAS),
AJIEKTPOHHAS
aToMma,

000JI0YKa
MOJICKYJIa,

OI_ICHKa npu BBIINIOJTHCHHUHN
WHAUBUAYAJIBbHOI'O IIPOCKTa U
MPaKTUYCCKUX pa60T

CB3b (KOBQJIEGHTHAsA, WOHHAS, | BJIEKTPOOTPULIATEIHLHOCTD,

MeTajyIn4yeckasi,  BOJOpOJIHAs), | CTpyKTypHas  dopmyna

JIEKTpOHHast 000j104Ka aroma, | (pa3BEépHyTas U

MOJICKYJIa, COKpaIi¢HHas), MOJTb,

JIEKTPOOTPHILIATEIBHOCTD, MOJISIpHast Mmacca, | OnleHKa  NpU  BBINOJHEHUH
CTPYKTYpHast dbopmyna | yriaepoHbIit CKEJIET, | HHIMBHIyaJIbHOTO TIPOEKTA
(pa3BépHyTass W COKpalléHHas), | yHKUMOHANbHAs TpyIa,

MOIJTb, MOJISIpHAsE ~ Macca, | pajuKal, U30MepHs,

yTJIEpOIHBIN CKeJIET, | U30MEDHI,

(GyHKIIMOHATBHAS TpymIa, | TOMOJOTUYECKHIA psn,

panuKan, W30Mepus, H30MEpHl, | TOMOJIOIH,

TOMOJIOTHUECKUH Psijl, TOMOJIOTH, | YTJIEBOJIOPOIBI, IIpome:kyTouHasi aTTeCTAIUSA:
YIJIE€BOAOPOABI,  KUCIOPOJI- U | KUCIOPOJI- u | duddepennupoBanHslii 3auet
a30TCOJIEpKAIIME  COCTMHEHUS, | a30TCOepKAIIIe




MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COC/TMHCHMUS);

KpUCTaUINYECKast pemeéTka,
TUMBl  XUMHUYECKUX  PEAKIIHM,
pactBop, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBHI,
3JIEKTPOJIUTUYECKAS
JIMCCOITAITHS, OKHCJIUTENb,
BOCCTAaHOBHTECIb, CKOPOCTb
XUMHUYECKOU peaKkuuu,

XUMHYECKOE PABHOBECHE; TEOPUH
U 3aKOHBI (TEOpHS CTPOCHHS
OpraHMyYecKux BemecTs A. M.
bytnepoBa, 3aKOH COXpaHEHUs
MAacChI BEIIIECTB Teopus
3JEKTPOJIUTUYECKON
TUCCOLMAIIUYN, TEePUOTUICCKUI
3akoH Jl I MengeneeBa, 3akoH
COXpPaHEHHUS W  TPEBpaIICHUS
SHEPrUu  TPH  XHUMHYECKUX
peakuusx);

3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUH,
MHPOBO33PEHUECKUE 3HAHWS,
JeKane B OCHOBE MOHUMAaHUS
MPUYUHHOCTH W CHUCTEMHOCTH
XUMHYECKHIX SIBIICHUH,
(hakToIOTHUECKHE CBEACHUS O
CBOICTBaxX, COCTaBe, MOITYYCHHH
n 0e30macHOM HCIOJIB30BAHUH
BaXHEHIIINX HEOPTaHUYECKUX
BCIIICCTB B OBITY M MPAKTUICCKOM
JESITEIIbHOCTH YEJIOBEKa,

0 XMMHUYECKOM COCTaBJISAIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, POJH XWMHH B IIO3HAHUU
SIBJICHUW TPUPOJIBI, B
(hOpMHUPOBaHUH MBIIUICHUS U
KYJIbTYPBI THYHOCTH, €&
(YHKITMOHATTLHOM IPaMOTHOCTH,
HEOOXOMMOM IS pelIeHuUs
MPAKTUYECKHX 33]a9 U
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3I0POBBIO
Y TIPU POJTHOM Cpefie

COEIMHEHMS,  MOHOMED,
MIOJIUMEP,  CTPYKTYypHOE
3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCTMHEHMUS);
KpUCTaJUIMYECKas
peluéTKa, THUIIBI
XUMHAYECKUX peakuui,
pacTBOp,  AJIEKTPOJIUTHI,
HE3JIEKTPOJINTHI,
ANEKTPOJIUTHYECKAS
TUCCOanus,
OKHUCJIUTEIb,
BOCCTaHOBUTEb,
CKOPOCTb XUMHYECKON
peakuuu, XUMUYECKOE
paBHOBEcHE, TEOpUU U
3aKOHBI (TEOPUsI CTPOCHUS
OpraHUYEeCKUX  BEIIECTB
A. M. bytnepoBa, 3akoH
COXpaHEeHUs Macchbl
BEIIIECTB TEOpHsI
AIEKTPOJIUTUYECKON
JTUCCOITHAITNH,
MEPUOJNYECKUN 3aKOoH /]
N MenneneeBa, 3aKkoH
COXpaHEHUs u
MpEBpaIICHUs]  DHEPTUU
npu XUMUYECKHUX
peaxkuusx);
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI SI3BIK
XUMUH,
MHPOBO33PECHUECKHIE
3HaHUS,  JeXalue B
OCHOBE MMOHUMaHUS
MPUYUHHOCTU u
CHUCTEMHOCTH
XUMHUYECKUX SBJICHUH,
(hakTONIOTUYECKHE
CBEJICHHSI O CBOMCTBaXx,
COCTaBe, TIOJYYCHUH U
6e3o0macHoM
WCIIOJIh30BaHUH
BaXXHEHUIITNX

HEOPraHWYECKUX BEHIECTB
B OBITY M MpPaKTHYECKOU
JIeSITEIILHOCTH YCJIOBEKa;

0 XUMHYECKOM
COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOI
KapTUHBI MHUpaA, POIHU

TectupoBanue

VYceTHBI onpoc

YceTHBIH o1poc

YeTHBIH oIpoc




XVMHWH B TIO3HAHUU
SIBJICHUW TPUPOIBI, B
¢dbopmupoBaHUn
MBIIUICHUS U KYJIbTYPBI
JIMYHOCTH, €&
(yHKIIMOHATEHOM
TPaMOTHOCTH,
HE0OXO0AUMOM IS
pEIICHUs TPAKTHYECKUX
3aJ1a4 U HKOJIOTUYECKU
000CHOBaHHOTO
OTHOILIEHUS K CBOEMY
310POBBIO U IIPUPOJHOMN
cpene;

IIpoMe:xxyTOUHasI aTTECTAUA:
JnddepennmpoBaHHbIi 3a9€T
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1. O6sn1acTh NpUMEHeHN st

CDOH,ZI OLOCHOYHBIX CPCACTB IIPCAHA3HAYCH AJIS1 OLCHKU PC3YJIbTATOB OCBOCHUMA

yueoHoro npeamera OVYIL.09 Xumus

cI)OH,Z[ OOCHOYHBIX CPCACTB BKIIOYAOT KOHTPOJIBHBIC MATCpPpHUAJIbI

JJIA

IIPOBEICHUSI POMEKYTOYHOM aTTecTanuu B popme auddhepeHImpoBaHHOTO 3a4ETa.

2. Pe3y.]1]>TaTbI 0CBOCHMII, MMOAJICKAIIIUE ITPOBEPKE

2.1. ®opMBI NPOMEKYTOYHOMN ATTECTALMHU 10 Y4eOHOMY NIPEeAMETY

AJIs Tpynn Ha 6a3e 9 kiaccoB

HaumenoBanue DopMa NPOMEKYTOUYHON ATTECTALUMN
y4eOHOro 1 cem. 2ceM. | 3cem. |4 cem. 5 cem. 6 ceM. | 7 ceM. | 8 cem.
npeaMera
Xumus Huddepe
HIIMPOBaH
HBIU 3a4€T

2.2. 3HaHusl M YyMeEHHs, MNOMJIEKAINME OLECHKe IO Ppe3yjbTaTaM OCBOCHHS

yueOHOro npeamera

Oceoennvle ymenus

Yceoennwvie 3nanun

ycmanaenueaenm MPUHAJIEKHOCTh U3YUEHHBIX
OpPraHUYECKUX BEILIECTB [0 UX COCTaBy U
CTPOEHUIO K OTIpeNIeIEHHOMY KJIacCy/TpyTire
COEZIMHEHUH (YTJIeBOIOPOIHI,
KHCJIOPOACOEpKAINE COSTUHEHMS],
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS);

O0aém WM Ha3BaHMs [0 CUCTEMAaTHYECKOMN
Homenkiatype (IUPAC)

ycmawnasnueaem NPUHAIICKHOCTh
HEOPraHMYECKUX BEIIECTB IO UX COCTaBy K
OTIpeNIeIEHHOMY KJIAcCy/TpyNIe COeIuHEHUN
(mpocThle BelecTBa — METAJUIbl U HEMETaJLIbI,
OKCH[IbI, OCHOBAHHWS, KHUCIOTHI, aMmpoTepHbIe
TUAPOKCH]IBI, COJIN);

onpedensem BUIbl XUMHUYECKOH CBSI3U B
OpPraHMYECKUX COEIMHEHMUAX (OJUHApPHBIE U
KpaTHBIE);

unnocmpupyem TEHETHYECKYIO CBSI3b MEXAY
KJIaccaMu OpPTraHUYECKUX BEIIIECTB
YPaBHEHUSMU COOTBETCTBYIOIUX XMMHUYECKHX
peakiuii ¢ HCIOJB30BaHUEM CTPYKTYPHBIX
(opmyu;

npo6oOUm BBIYNCIICHUS 10 XUMHUYECKUM
ypaBHEHUAM (TerioBoro 3dexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB,
MIPEBpAIEHUS] U COXPaHEHHsI YHEPTHH;

OCHOBOIIOJIararomume IMmOoHATHUA (XI/IMI/I‘-IGCKaSI
CBSI3b (KOoBaJIGHTHAs, HMOHHas,
MeTajuIndecKas, BOJIOPO/IHAS),
TOMOJIOTHUYECKUH PSIJI, TOMOJIOTH, H30MEPHI);
CI/IMBOHI/I‘ICCKI/Iﬁ SA3BIK XUMHUU




COCTaBIISIET HA OCHOBAHUU Pacu€ToB popmymy
OpPraHUYECKOTO BEIEeCTBA);

onpeodensiem BaICHTHOCTh U CTENICHb
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB B
COCAMHCHUAX pa3JIMYHOrO COCTaBa U
COCTaBJISIET YPaBHEHUS OKHCIUTEIbHO-
BOCCTAHOBHUTCIIbHBIC ITOCPCACTBOM
COCTaBJICHUS AJIEKTPOHHOIO OajlaHca ATHX
pEaKLHnii;

cocmasnsiem TOJHbIE U COKPAIEHHBIE
yYpaBHEHUS PEaKIUii HOHHOTO OOMEHa,
YUUTBIBas YCIOBHUSI, IPU KOTOPBIX 3TH peakLuu
UAYT IO KOHIA;

cocmassiem peakluy THIPOIn3a

3. U3mepuTenbHbIe MaTEPHAJIBI AJIs1 OLCHUBAHUS Pe3yJIbTATOB OCBOCHUSA
y4eOHOro npeamera

3.1. 3apanus nJas nposeaeHus A depeHIPOBAHHOIO 3a4eTa
Kypc -1, cemectp — 1

dopma 1udPepeHIIMPOBAHHOIO 3a4eTa - MUCBMEHHBIN — TecToBas dhopma

YciaoBus BbINOJHEHHUS 321aHUS
1. Mecro (BpeMsi) BBIIIOJIHEHUS 3aJaHUS - IOCIEAHEE 3aHATHE IO PEAMETY
2. MakcumanbHOE BpeMs BBINOJHEHHUS 3aianusi: 90 MuH.
3.  HWcrtounmku  wuHbOpMAInuU, pas3pelieHHble K  HCIOJb30BAaHUIO  Ha
¢ depeHurpoBaHHOM 3aueTe, obopynosanue Tadnuna .M. Menneneesa, Tabnuna
PacTBOPUMOCTHU, HEMPOTPAMMUPYEMBIN KaJbKYJISATOP

3aganus nis AudPepeHIMPOBAHHOIO 3a4€eTa
Kaoicooe ymenue u 3nanue 3anodcero 8 banivl

1 BapuanT
1. Ha3oBuTe coenHeHe o MEXIyHapoaAHOM cuctemarudeckoi Homenknatype [UPAC (16amm)
CH,—CH-CH,—CH,
é:H_r(:H_;
2. CocraBbTe CTPYKTYpHYIO hopMyiy coeaunenus (106amm)
3-3TU-2-METUIOKTUH-4
3. CocraBbTe CTPYKTYpHYIO (hopMyiy coenunenus (16amn)
1- meTunGeH3on
4. PemuTe reHETUYECKYIO CBSI3b (2 Oara)
CH4 g CH3BI‘ — C2H6
5. Hanumure Ha3BaHWE OPTaHUYECKOTO COCTUHEHHUS ¥ IPUHAUICKHOCTD K Kiaccy (2 Oana)
CH;-CH,-C=0
H
6. CoctaBbTe (hOpMyTy XUMHUECKOTO coeuHeHus. Onpeaenure Kiiace coequHeHui. (2 6aa)
OyTaHOH — 2



7. PaccraBbTe KO3(D(PUIMEHTHI B XMMHUYECKOM YPAaBHEHHWH METOJOM 3JEKTPOHHOro OajaHca.
VYKaXuTe OKHCIUTENhb W BOCCTAaHOBHTEIb, pACCTaBbTE CTENEHW OKHUCIeHHs. Hamummre
NPUHATICKHOCTD KaX/10i MOJIEKYJIbI B YPAaBHEHUHU K KJIACCY HEOPTaHWYECKUX BEIIECTB, HA30BUTE
ux (5 OamnoB).

Cu + HNO, ® Cu(NO,), + NO —+H,0

8. CoctaBbTe HOHHBIC (MOJTHOE M COKpAIIEHHOE) U MOJIEKYJISIPHOE YPAaBHEHHUS MEXAY ABYMS
BelleCcTBaMH: HHUTparT Oapus u xuopupa Harpus. OtBerhTe Ha Bompoc. Kak HaspiBaeTcs TUI
peakmuu? JlaiiTe mosicHeHne cBoeMy OTBETY (5 6asioB).
9. CocraBbTe ypaBHEHHUE rUIPOIM3a i KapOoHara HaTpus (2 6asmia).
10. Pemute 3amauy (3 6amna).
[Ipu B3aummoneiicTBUM yriepoga maccoi 6 T ¢ BOJOpOJAOM Belienuwioch 37,42 xJlx
Ter10Thl. Hanmummure TepMoXxuMuyeckoe ypaBHeHHEe 00pa30BaHusl METaHa.

Bapuant 2
1. HazoBuTe coequHEeHNE 10 MEKTyHapoIHOM cucTemaTrueckoit HomeHnknatype [UPAC (1 6amn).

CH,-~CH-CH,
|
C,H,

2. CoctaBbTe CTPYKTYpHYIO popmymy coenunenus (1 6amn).

3-nponmirentex- 1
3. CoctaBbTe CTPYKTYpHYIO popmyny coenunenus (1 6amn).

4- xyop — 1 — metunOeH3o;
4. PemuTe reHEeTHUECKYIO CBA3H (2 Oara).

C2H6 — C2H5Cl — C2H5OH
5. Hanumvte Ha3BaHWE OPTraHUYECKOTO COSAMHEHUS U TPUHAICKHOCTD K Kitaccy (2 6anna).

CH3 — CHZ — g =0

CH;

6. CoctaBbTe (OpMyTy XUMUUYECKOTO coeauHeHus. Onpeaenure Kiacc coeAnHeHu (2 6ama).

OyTaHOBasi KUCJIOTa
7. PacctaBbTe KOA(P(GUIMEHTHI B XUMHUYECKOM YpaBHEHHH METOJOM JJICKTPOHHOrO OaliaHca.
YKaKuUTe OKUCIHTENh U BOCCTAHOBUTENb, PACCTaBbTE CTENEHH OKHUCIEeHHA. Hamumure
IPUHAICKHOCTD KaXKI0M MOJICKYJIBI B YPABHCHHH K KJIACCY HEOPTraHUYECKHUX BEIIECTB, HA30BUTE
ux (5 6annos).

NH, + KMnO, + KOH ® KNO, + K,MnO, + H,0O

8. CocTaBbTe MOHHBIE YpaBHEHHUS M MOJEKYJSIPHOE YPABHEHHSI MEXKIY JBYMs BEILECTBAMM:
TUIPOKCU]T HATPUSL U HUTpAT MarHusi. OTBEThTE HA BOMPOC: KaK Ha3bIBaeTCs TUN peakiuu? Jlaiite
MOSICHEHHE CBOEMY OTBeTY (5 06aioB).
9. CocTaBbTe ypaBHCHHE THIPOIIU3A VISl HUTpATa aTloMUHUS (2 Oaa).
10. Pemmre 3amauy (3 6amna).
Onpenenuts ¢opMyny BellecTBa, eciu oHO coxepxut 84,21 % yrmepoma u 15,79 %
BOJIOPO/Ia U UMEET OTHOCUTENIbHYIO MIIOTHOCThH 1O BO3YXY, paBHYto 3,93.

Kputepyu oueHuBaHusi 3aJaHuii  (YKa3vl8aromcsi  KOHKPEMHO, 8
COOMBEMCMBUU C NPOBEPAEMBIMU 3HAHUAMU U YMEHUIMU)

«5» -23 - 24 6a171a

«4» -20-22 6a11a

«3» -13 - 19 6aa10B

«2» - Huke 13 0a10B



Nan

«5» - ycraHaBnMBaeT NPUHAIIEKHOCTh M3yYEHHBIX OPTAaHUYECKUX BEIIECTB IO UX COCTABY U
CTPOCHHIO K ompeaenéHHoMy kimaccy (5,6,7); oOaém WM Ha3BaHHS 1O CHCTEMAaTHYCCKOM
nomenkiarype (IUPAC) (1,5,7); ycmanasniusaem npuHAAJICKHOCTh HEOPTAaHMYECKUX BEIECTB
0 MX cocTaBy K ompenenéHHomy kiuaccy (7); ompedensem BHIbI XUMHUYECKOW CBSI3H B
oprannyeckux coeauHenusix (1,2,3); wwrrocmpupyem TeHETHUYECKYIO CBSI3b MEXAY Kilaccamu
OPTaHMYECKHUX  BEIIECTB YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHYECKUX pEaKUUd C
UCIIOJIb30BAHUEM CTPYKTYpHBIX (opmyn (4); npoeooum BBIYUCICHUS 1O XUMHUYECKUM
ypaBHeHusiM (10); onpedensem BaneHTHOCTh U CTENEHb OKHUCIICHHS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX  PA3IMYHOrO  COCTaBa M COCTAaBJSIET  YpaBHEHHsS]  OKHCIUTEJBHO-
BOCCTAHOBUTENIBHBIE TIOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanmaHca 3Tux peakiuii (7);
cocmaensiem  TIONHbIE W COKpAIIEHHBbIE YPAaBHEHMS pPEaKIHMi HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHS, IPU KOTOPBIX 3TU PEAKIUU UAYT 10 KoHLA (8); cocmasnsem peakuuu rujpoinusa (9).
3HaeT cuMBoIMUecKuit 31K XuMuu (1-10).

«4» - ycTaHaBIMBaeT NPHMHAMICKHOCTh W3YYEHHBIX OPTaHUYECKHMX BEILECTB IO MX COCTaBy U
CTPOCHHIO K ompeaenéHHoMmy kiaccy (5,6,7); oOaém uM Ha3BaHUS 1O CHUCTEMaTUYECKOU
Homenkiarype (IUPAC) (1,5); ycmanasnusaem npuHAIICKHOCTh HEOPTAaHUYECKUX BEIIECTB IO
UX COCTaBy K omnpeaenéHHomy kinaccy (7); onpedensem BUIbl XUMUYECKOM CBS3U B OPraHUYECKUX
coenunenusx (1,2,3); wnrmrocmpupyem TEHETHUECKYIO CBSI3b MEXAY KiIacCaMHU OPraHMYECKUX
BEIICCTB YPAaBHCHHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMA ¢  HMCIOJIh30BAHUEM
CTPYKTYpHBIX dopmyn (4); nposooum BBIYHCICHHUS 110 XUMHUYECKMM ypaBHeHUsM (10);
onpedenisiem BaJCHTHOCTb W CTEICHb OKUCICHHS XHMUYECKUX JJIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa U COCTABIIET YPAaBHEHUS OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE OCPEACTBOM
COCTaBIICHUS 3JIEKTPOHHOTO OanaHca »Tux peakuwii (7); cocmasisem TONHBIE U COKpPAIIEHHBIE
yYpaBHEHHUS peaklMii HOHHOTO OOMEHa, YUUThIBAsl yCIIOBUS, MPU KOTOPBIX 3TH pEaKUUu UAYT 0
KoH1a (8); cocmasnsiem peakuuu ruaponnsa (9). 3Haet cUMBOJIMYECKUM s13bIK XuMuu (1-8)

«3» ycraHaBIMBaEeT NPHHAUICKHOCTh M3yYEHHBIX OPTAHUYECKUX BELIECTB MO HX COCTaBy H
CTPOCHHIO K OMPEEIEHHOMY KIIacCy; HE 0aém UM Ha3BaHMsI 10 CUCTEMATUYECKON HOMEHKIIAType
(IUPAC); ycmanasnueaem TPUHANTICKHOCTh HEOPraHWYECKMX BEIIECTB [0 HX COCTaBYy K
onpeAenéHHOMY KIIacCy; He onpeoesisem BUIbl XUMUYECKOM CBSI3U B OPraHUYECKUX COCTMHEHUSX;
He WLIoCcmpupyen TCHETUYECKYIO CBsI3b MKy KJIaCCaMH OPTaHMYECKHUX BEIIECTB YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN C UCIOIB30BAHUEM CTPYKTYPHBIX (HOPMYIL; nposooum
BBIUHCJICHHSI TI0 XUMHUYECKUM YpPaBHEHUSIM; onpeodelisent BAJICHTHOCTh M CTEIICHb OKHCIICHUS
XMMHUYECKHX OJJIEMEHTOB B COEAMHEHUAX PAa3JIMYHOTO COCTaBa M COCTAaBISIET YpaBHEHHS
OKHUCJIUTETHHO-BOCCTAHOBUTENIBHBIE TIOCPEICTBOM COCTaBIICHUS JJICKTPOHHOrO OajaHca 3THUX
peakuuii, HO JIOMYyCKaeT HETOUYHOCTH B O(POPMIICEHUU; cocmasisem OAHO U3 TPEX ypaBHEHUU
peakuuii MIOHHOTO OOMEHA, YYHUTHIBAs yCIOBUS, MPU KOTOPHIX 3TH PEAKIUH HAYT A0 KOHIA; HE
cocmasnsiem peakluy THIPOIN3a. 3HAeT CUMBOJIMYECKHM A3bIK XUMUH, HO JIOIYCKAeT OINOKH.

«2» - He yCTaHABIMBAECT NPMHAIJIEKHOCTh H3YUYEHHBIX OPTaHUYECKHUX BELIECTB 10 UX COCTABY
U CTPOCHMIO K OINpeAeNEHHOMY KJaccy; HE€ 0Oaém UM Ha3BaHHUA 110 CHCTEMaTHYEeCKOU
Homenkiarype (IUPAC); ve yecmanasniueaem npuHaJIe)KHOCTh HEOPTaHUYECKHUX BEIIECTB IO UX
COCTaBY K OIpENENEHHOMY KJIacCy; HE onpedesnsem BUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX
COCIMHEHUSX;, HE wuirocmpupyem TEHETHYECKYI0 CBSI3b MEXIy KilaccaMH OpraHuYecKuX
BEILIECTB yPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PpPEAKIUNH C  HCIOIb30BAHHEM
CTPYKTYpHBIX GOpMYI; HE nposooum BBIYUCICHUS IO XHMHYECKUM YpaBHEHUSIM; He
onpeodensiem BAJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB B COCAMHEHUSX
pa3IMYHOTO  COCTaBa W COCTABJSET  YPaBHEHHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIC
IIOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO OajaHca 3THX pEakLMii; HE cocmasnsiem TOJIHBIE U
COKpaIlIEHHbIE YPaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUYHUTHIBAs YCJIOBHUS, MPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHLA; HE cocmaeisem peakluuu ruaponnsa. He 3HaeT CHMBONMUYECKUN SI3BIK
XUMHH.
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