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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma mo XWMHUHM Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
pazpaborana Ha ocHoBe ®DenepanbHOro 3akona oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTeIbHON MporpaMMbl cpenHero obmiero oopazoBanusi(POIl
COO), mnpexacraBneHHbix B @DenepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crannapre COQO, ¢ yuérom Konnenuuu npenogaBaHusi y4eOHOTO MpeaMeTa « XUMHD)
B oOpa3oBaTeibHBIX opranuzanusix Poccuiickoit ®eneparnuu, peain3yrommx
OCHOBHBIE 00pa3oBaTeNIbHbIE IMPOTPAMMBI, U OCHOBHBIX IMOJOKeHuN «CrpaTerun
pa3Butua BocnuTaHusd B Poccuiickonn ®Penepanuum Ha nepuox no 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XWMHS Ha YPOBHE YTIIyOJIEHHOTO U3yYEHUsI 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanus yuyamuxcs 10—11 knaccos. 3yuenue npeamera,
peanusyeMoe B YCIOBUAX JAU(PPEepeHIUpPOBaHHOTO, MNPOPUILHOTO O0y4YeHUS,
IPU3BAHO OOECHEUYUTh O00IIE00Pa30BATENbHYI0O W OOUIEKYJIbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JUIsl aJanTallk UX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM JKH3HU B COLIMYME, a TAK)Ke JUJIS MPOJOJKEHHsI OOyUEHUsI B OpraHU3alMsIX
npo(ecCHOHANBHOrO 00pa3oBaHMsl, B KOTOPbIX XHMHS SIBISIETCS OJHOW U3
IPUOPUTETHBIX JUCLUIUIMH.

B nmporpamme o xumMuu Ha3HayeHUE NpeaMera « XUMUs» MOay4YaeT NoApOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU C OCHOBoNonararomumu nosnoxenusmu GI'OC COO
O B3aUMOOOYCJIOBJIEHHOCTU L€JeH, COAepKaHMs, pE3yJIbTaTOB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCS
CJIEIyIOLIME BBINOJHAEMbIE TPOrPAMMOM 110 XUMHUH (PYHKIUU:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peaau3aluus KOTOpoll  obecrieunBaer
MOJIy4YEHUE TIPEJICTABICHUA O UENAX, COJAEpKaHHM, OOIIel CcTpaTreruu
oOyueHusi, BOCIMTAHUS U Pa3BUTUSl OOYYaIOIIMXCSl CPEACTBAMH IMpEIMETa,
U3y4aeMOoro B paMKaX KOHKPETHOIO pouis;

e OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpUBaeT OIpe/elieHue:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TOCJIEIOBATEILHOCTH U3yUYEHUs y4eOHOTO
MaTepHuaa, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEPUCTHUK; IOX0I0B
K (QOPMHpPOBAaHUIO COAEPKATEIBHOW OCHOBBI KOHTPOJSI M OLEHKHU
00pa30BaTEeNbHBIX JOCTI)KEHHH OOydalomuxcsi B paMKaX HTOTOBOU
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMeHa M0 XUMHHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e YCTAaHaBIMBAET MHBAPUAHTHOE IMPEIMETHOE COoAepKaHHUEe, 00s3aTeIbHOE IS
U3yYEHHUS B paMKaXx OTAENbHBIX poduiiel, mpeycMaTpuBaeT pacipeaeiieHue



U CTPYKTYPUPOBAaHHME €ro MO KJIaccaM, OCHOBHBIM COJEPKATEIbHBIM
JVMHUSM/pasziesiaM Kypca;

e JA€T MPUMEPHOE pacmpenesieHne yueOHOro BPEMEHH, PEKOMEHyeMOro s
W3YYCHUS OTICITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYK MOCIEAOBATEIIBHOCTh  M3Y4YEHHS  y4eOHOro
MaTepuana ¢ Y4ETOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYIO0 MHTEPIIPETAIMIO 1IeJIel U 3a]lay U3YUYEHUs MpeaMeTa Ha
yIrIyONI€HHOM YPOBHE C YYETOM COBPEMEHHBIX INPUOPUTETOB B CHUCTEME
cpenHero obmiero  0o0pa3oBaHUS, COACPKATEIbHOM  XapaKTepUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHMSI ~OCHOBHOM  00pa3oBaTesbHOMN
IIPOrpamMMBl CpEIHETO o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX ), @ TAKXKE C YYETOM OCHOBHBIX BUJIOB yU4€OHO-
MO3HABATEJIbHBIX JEHCTBUN OOYYarOIIErocs IO OCBOEHHUIO COJIEpKaHUs
peaMeTa.

[Io BceM Ha3BaHHBIM TMO3UIUAM B MPOrpaMMe MO XHUMHUH TPETyCMOTpPEHA
IIPEEMCTBEHHOCTh C 00yY€HHEM XMMUU Ha YPOBHE OCHOBHOI'O 00IEro 00pa30BaHus.
3a mpenenamMu  YCTAHOBJIEHHOM  MporpaMMoll 1O  XUMUM  00sA3aTENbHOU
(MHBapHaHTHOW ) COCTABJISIOLIEH COAEpKaHNs YUEOHOT0 IpeIMeTa « XUMHSI» OCTAETCS
BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTAaBIAIONICH, KOTOpas JIOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B cootBercTBUM ¢ KOHUEeNTyaabHbIMU TTOsI0XkeHUIMU OT'OC COO o Ha3HaueHun
npeaMeToB 0a30BOro W yriayOJEHHOro ypoBHEW B cucteme auddepeHInpoOBaHHOTO
o0y4eHHs Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus XUMUS HA YPOBHE YIITYOJIEHHOTO
M3YYCHUS] HaIpaBJCH Ha PEaM3aIUI0 MPEEMCTBEHHOCTU C TMOCIEAYIOIMUM 3TaroM
MOJIYYCHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax M3yYEHUS CIEIUaIbHBIX
€CTEeCTBEHHO-HAYUYHBIX U XUMUYECKUX JTUCIUIUIMH B By3aX M OpraHU3aIUsiX CPeIHEro
npodecCUOHAILHOTO 00pa3oBaHus. B 3TOM CBA3M H3ydyeHUE MpeaMeTa «XUMHU
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHUE U YIIIyOJIeHHE TEOPETUYECKON U
MPAKTUYECKON TMOATOTOBKA OOYYAIOIINXCS, BHIOPABIIUX OMPENeNEHHBIN MPOodIIb
oOy4yeHus, B TOM YHUCJI€ C MEPCIEKTUBON MOCIEIYIOMIEro MOTYyYSHHUs] XUMHUUECKOTO
oOpa3oBaHus B OpraHu3almsx nmpodeccruoHanbHoro oopazoBanusa. Hapsiay ¢ atum, B
ceere TpedoBannii PI'OC COO K MIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS
dbenepanpHOli  00pa3oBaTEIBLHONM MIPOrpaMMBbI  CpPEIHEro O00IIero 00pa3oBaHUS
U3y4YeHHUE npeaMeTa « XUMUs) OPUCHTHPOBAHO TAKXKE Ha PEIICHHUE 3a7a4 BOCITUTAHUS
U COIMAJIBHOTO  pa3BUTHS  oOydaromuxcs, Ha  (QOPMUpPOBAaHHUE y  HHX
OOILIEMHTEIUIEKTYaJIbHbIX YMEHUW, YMEHUU paludoHaIM3aluMyd y4eOHOro Tpyaa |
O000OIIEHHBIX  CHOCOOOB  JEATEIBHOCTH, HMMEIIMMX  MEKIUCIUIIMHAPHBIM,
HAANPEIMETHBIN XapaKkTep.



CocTaBnsomuMu TIpeaAMeTa «XUMHs) Ha ypOBHE YriayONE€HHOTO HW3YYCHUS
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumusi». [Ipu ompeneneHud MOAXOJ0B K OTOOPY U CTPYKTYPHOM
OpraHU3alliU COJICPKAHUSI FTUX KYPCOB B MPOrpaMMe MO XUMHUH 32 OCHOBY MPUHSTHI
nosioxkeHuss PI'OC COO o paznuunsix 0a30BOro M yriyOn€HHOro ypoOBHEN U3yUYEHUS
npeaMera.

OcHoBy coxaepxaHusi KypcoB «OpraHudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMUSD» COCTABISET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHUIA,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3yYEHHsI NIpeaMeTa. JTa CUCTEMa 3HAHUU
IIOJIYy4YaeT OINpPEAEIEHHOE TEOPETUYECKOE TOIOJHEHHUE, ITO3BOJIAIONIECE OCO3HAHHO
OCBOUTH CYILECTBEHHO OOJBIINK 00bEM (haKTOIOTHYECKOro MmaTepuania. Tak, Ha
yrayOnéHHOM YPOBHE U3YUYEHUS TIpeIMeTa 00ecrieueHa BO3MOKHOCTh 3HAYUTEIHHOTO
yBeIUYEHUsI 00bEMa 3HAHUM O XMMUYECKUX AJIEMEHTaX U CBOMCTBAX UX COCTUHEHUM
HAa OCHOBE pACIIMPEHUS W YriayOJieHWs MpEJCTaBICHUNA O CTPOEHUU BEIIECTBA,
XUMHUYECKOMN CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAaHMs PEaKIUil, pacCMaTpUBAEMbIX C
TOYKHU 3PEHHS] XUMHUECKON KNHETUKU U TEPMOJIMHAMUKH. V3ydeHne nepuoauyecKoro
3akoHa U [lepuonuyeckod CHUCTEMBbl XHUMHUYECKHUX JJIEMEHTOB Oa3upyercs Ha
COBPEMCHHBIX KBAHTOBOMEXAHUYECKHX TPEACTABICHUSIX O CTPOCHUU aToMa.
XuMudeckas CBsI3b OOBSICHICTCS] C TOUKU 3PEHUS SHEPTEeTUYECKUX U3MEHEHHUU MpH €€
0o0pa30BaHUU U PA3PYIICHUH, 4 TAK)KE C TOUKH 3PEHUST MEXaHU3MOB €€ 00pa3oBaHusl.
W3yyenue TUIIOB peakuuii A0moyiHgeTcss (OPMHPOBAHUEM TMPEJCTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOILIECCAX U AIEKTPOJIM3E PACILUIABOB U PACTBOPOB BELIECTB. B
Kypce OpraHuyecKoM XHWMHUHU TIPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTU
COEJIMHEHUN yAelseTcsl 0c000e BHUMaHUE BONpPOcaM 00 3JIEKTPOHHBIX 3 dexTax, o
B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIIUil.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COACpPIKAHHUE KypPCOB XUMHUU YTITyOJIEHHOTO
YPOBHSI U3Yy4E€HUS VISl KJIACCOB OMNpeAei€HHOro npodusis (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep JOMOJHEHHH K OOIIed cucTeMe NpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHUE CMEXKHbBIC MPEeAMEThI. Tak, HampuMep, B COACP>KaHUM TIpeaMeTa
JUTSL KJIACCOB XHUMHKO-(pu3nueckoro mnpoduiis Oombioe 3HadeHUE OyayT HMETh
AJIEMEHTHI Y4eOHOTO MaTepuara 1o oomen xumuu. [Ipy n3yuennu npeamera B JaHHOM
cllydae akUeHT OyJleT cenaH Ha OOIIHOCTh METOA0B MO3HAHUS, OOUTHOCTh 3aKOHOB U
TEOpUH B XMMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE T€OopHUs (MOJICKYJIsIpHAs TEOpHs
B (uU3MKe), 3aKOHBI COXPAHEHUS MAaCChl M DHEPrUH, 3aKOHBI TEPMOJMHAMUKH,
AIIEKTPOJIN3a, IPENCTABICHHS O CTPOEHUH BEILECTB U JPYIOE.

B 10 e BpeMs B coziepykaHUM TIpeIMeTa sl KIIACCOB XMMHUKO-OMOJIOTHYECKOTO
npodust O0JIBIINK YACTBHBIN BeCc OyIeT UMETh OpraHuyeckas xuMusi. B aTom cirydae
MPEIOCTABISAECTCA BO3MOXKHOCTh JJisi  Oojiee  OOCTOSITENBHOTO — PAacCMOTPEHUS
XUMUYECKON OpraHu3aliiy KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOU
BXOJAT, K TMPUMEPYy, TAaKHWE CTPYKTYpHbIE KOMIIOHCHTBHI, KaK JIUMUIBI, OCIKH,
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YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS 0 COCTaBE U CBOMCTBAX
MIPEACTABUTENIEN OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB CIIy’KAaT OCHOBOM IJIs
M3YYEHUS CYIIHOCTH MPOoIeccoB (POTOCUHTE3A, IbIXaHMUS], TUILEBAPEHU.

B tmranme ¢opMupoBaHHUS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHBIX METOIOB MO3HAHMS W OTBITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUM HW3y4YeHue MnpeaMera «XUMHs» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YCOHbIMM TIpPEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactell «EcTecTBeHHO-HAy4YHbIE TMpeaMeThy, «MaremaTuka Hu
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3yueHun ydueOHOTo npeaMera « XUMHUs» Ha YriIyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpPOBHE OCHOBHOTO M CpPEIHEro o0Iiero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3aJlaueil IEPBOCTEIIEHHON 3HAYMMOCTH SIBJISIETCSl (POPMHUPOBAHKE OCHOB HAYKU XUMHH
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TIPAKTUUECKOU JAESATEILHOCTH YeI0BEKa
M OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. Pemenue 5TOM 3amadn Ha
yIIIyOJIEHHOM YPOBHE U3YUYEHHUsI MpeaMeTa MpeAnoiaraeT peaqn3alnio Takux 1enei,
KakK:

e (QopmMupoBaHue TmpeACTaBICHUN: O MaTepUaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiau B 0O0ECleueHUU
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTUUECKOM,
DHEPreTUYCCKOM W TMHINEBOM O€30IacHOCTH, B PAa3BUTHH MEIUIIMHEI,
CO37JaHMHM HOBBIX MaTE€PUAIOB, HOBBIX UCTOYHUKOB SHEPTUHU, B OOCCIICUCHUH
palMOHAJIBHOTO TIPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUN MHUPOBO33PEHUS U
oOmieil KyJbTyphl YEJIOBEKa, a TakKe OKOJOTMYECKH OO0OCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CpELIE;

e OCBOCHME CHCTEMBI 3HAHHM, JIEXKAIIUX B OCHOBE XUMUYECKON COCTABJISAIOLIEH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIaAMEHTATbHBIX MOHITUH, 3aKOHOB
Y T€OpUU XMMHHU, COBPEMEHHBIX MPEIACTABICHUN O CTPOCHHM BEILIECTBA HA
Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaIMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHMS
XUMHUUYECKUX PEaKIUi, 0 XUMUYECKOM PABHOBECUH, PACTBOPAX U TUCTIEPCHBIX
cucreMax, 00 O0ITUX HAyYHBIX TPUHIIMIIAX XUMUUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBaHue y 00y4aroIMXCst OCO3HAHHOTO MOHUMAaHU S
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUUYECKHX 3HAHUA JUIsI OOBSICHEHHS
KITFOUEBBIX WJEH W MpoOJIeM COBPEMEHHOW XUMUHU, ISl OOBSICHEHHS U
IPOTHO3UPOBAHUS SIBJICHUW, HMMEIOIIUX E€CTECTBEHHO-HAYYHYIO IIPUPOLY;
IPaMOTHOTO pEIIeHUsT MpOoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHUS,
aHaJIM3a U OLEHKU C IMO3UILMI DKOJOTHUECKOW 0€30IIaCHOCTH MOCJIEACTBUI
OBITOBOM W TIPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM MPOU3BOCTBOM, HCTIOJIB30BAHUEM H MEPepabOTKON BEIIECTB;
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e yriyOJieHHWe MPEeCTaBICHUN O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIS1 IPUOOPETEHUs] YMEHUM OPUEHTHUPOBATHCSI B MUPE BEIIECTB U O0BICHEHUS
XUMHUYECKUX SIBJICHUH, HMEIONIUX MECTO B TMPUPOJAE, B MPAKTUUYECKOM
JeSITEILHOCTH M TTIOBCETHEBHOM JKU3HMU.

B nmnane peanuzanuu nepBoodepeHbIX BOCIIUTATEIBHBIX U PA3BUBAIOINX (DYHKITHI
IIEJIOCTHOM CHCTEMBI CpeaHEero oO0Iero oOpa3oBaHHUS IPU H3YYEHUHM MpeaMeTa
«XuMus» Ha yriayOJEHHOM YpPOBHE 0CO0YIO aKTYalIbHOCTh IMIPUOOPETAIOT TAKKE 11NN
W 33/1a4d, KakK:

e BOCHUTaHHE YOEKIEHHOCTH B MTO3HABAEMOCTH SIBIICHUU MPUPOJIbI, YBAXKCHUS
K TPOIECCy TBOPYECTBA B OO0JACTH TEOPETUUYCCKUX U MPHUKIATHBIX
HCCIIeIOBAaHUM B XUMUH, dbopmupoBaHue MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAallUM K OOYYEHHIO M TO3HAHMIO, CIOCOOHOCTEM K
CaMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS O0IIICUEIIOBEUECKUX
LICHHOCTEH;

e Ppa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIVICKTYaJbHBIX M TBOPYECKHUX
criocoOHOCTe oOydJaromuxcs, (OPMHUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHOW MPOdEeCCUOHATIBHOW W OOIECTBEHHOW AESATEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO M IIOTPEOHOCTH B 3I0POBOM
oOpa3se XU3HH;

e (opMHUpPOBAaHHE YMCHHMH W HAaBBIKOB pPa3yMHOTO IPHUPOIOIOIB30BAHNSA,
Pa3BUTHE PKOJOTUYECKON KYJIbTYphI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee ynCa0 YacoB, MPEIYCMOTPEHHBIX JJII M3YYEHUsS XUMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obmero odpazoBanus, coctaBiser 204 vacos: B 10 kmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 gaca (3 yaca B HEZIEIIO).



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[TpenMeT u 3Haue€HUE OPraHUYECKON XMUMHH, MPEACTABIECHUE O MHOT00Opa3uu
OPraHUYECKUX COCAUHECHUMU.

DONEeKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YyXIEHHOE
COCTOsIHMA. BajeHTHbIE BO3MOXXHOCTH aroMa yriepona. XHMHYECKas CBSI3b B
OpPraHUYECKUX COeTUHEHUsX. Tumbel rudpuan3alu aTOMHBIX opOuTanei yriepona.
Mexanu3mbl  00pa3oBaHUs  KOBAJIEHTHOM CBsA3M (OOMEHHBIH U JIOHOPHO-
aKLENTOPHBbIN). TUIIBI TepeKpbIBaHUS aTOMHBIX OpOUTasel, - u n-cBsizu. OguHapHas,
NBOMHAsl U TpoitHas cBs3b. CIIOCOOBI pa3phiBa CBSI3€ B MOJIEKYJIAX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykieopuie U NeKTpopue.

Teopus cTtpoeHus opraHndeckux coearnHeHnid A.M. bytinepoBa u cOBpeMeHHbIE
IIPEACTABIICHUSI O CTPYKTYpPE MOJEKYJI. 3JHAYEHUE TEOPUHM CTPOCHHSI OPraHUYECKHUX
COeIMHEHU. MoneKyspHble U CTPYKTypHble QopMyibl. CTpyKTypHbIE (HOPMYIIbI
pPa3IMYHBIX BUIOB: pPa3BEPHYTAs, COKpam€HHas, cKenetHas. M3omepus. Buubl
U30MEPUHU: CTPYKTYpHasi, MPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE AP(PEKTh B MOJIEKYIaxX
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 2(PHEKTHI).

[IpencraBnenne o KiaccupukalMu oOpraHudeckux BemiecTB. [loHsTue o
¢dbyHkunoHanbHOM Tpynne. ['omonorus. ['omonornyeckue psnpl. Cucremarudeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHManbHbIE Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTn W KiaccupUKalysg OpraHM4ecKuX peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTANIbHbIE METOJbl HW3Y4YEHMsS BEIIECTB M HUX MPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMu OPraHWYECKUX BELIECTB U MaTepuajaMHi Ha UX OCHOBE,
ONBITHl N0 NPEBPAILIECHUIO OPraHWYECKHUX BEIIECTB NPH HArpeBaHUM (IUIaBJICHHUE,
OoOyIiiMBaHHE M TOPEHHE), KOHCTPYUPOBAHUE MOJENEeH MOJEKYJ OPraHUuYeCcKHX
BEILIECTB.

YraeBoaopoasl.

Anxanbl. ['omonoruueckuil psj ajakaHoB, oOmias ¢opMylia, HOMEHKJIATypa U
M30MepUs. DJIEKTPOHHOE W HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ ajJKaHOB, SP -
ruOpuau3aius aToOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. PU3NYECKHE CBOWCTBA
AJIKaHOB.



XHWMHYECKME CBOMCTBAa QJIKaHOB: pPEaKUWU 3aMEUICHUs, HW30MEpHU3allH,
JNETUAPUPOBAHUS, UMKIU3ALMKU, NUPOJU3a, KpeKuHra, ropenus. [IpencraBienue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE AIKAHOB.

[uknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHHUS U XUMHUYECKHX CBOMCTB MajbIX (I[UKIOMPONAH, MUKIOOYTaH) U OOBIYHBIX
(LMKJIOMEHTaH, UKIOTEeKCaH) HUKI0aakaHoB. CrocoObl MOMydYeHUusl U MPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenpl. ["'oMoylormdeckuii psy ajakeHoB, oOmias ¢GopMmysia, HOMEHKIATYpa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHE MOJEKYIN AIKEHOB, SP2-ruOpHIM3aIus
aTOMHBIX OpOuTaseil yriaepojaa, 6- U m-cBa3u. CTpyKTypHasi U reoMeTpudeckas (Iuc-
TpaHc-) u3omepus. Gusndeckre CBONCTBA ATKEHOB. XMMHUYECKUE CBOMCTBA: PEAKIMU
MPUCOEIMHEHNUS, 3aMEIICHHS B 0-TI0JIOKEHHUE MPU TBOMHOM CBSA3H, NOJUMEPU3ALIUU U
okucnenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiMy HA JBOMHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHUE aJTKEHOB.

Anxaguensl. Knaccuduxanus ankaaueHOB (CONpsKEHHBIE, W30JIMPOBAHHBIC,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS M XMMUYECKUX CBOWCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U IPUMEHEHUE aJTKaUEHOB.

Anxunbl. ['oMonornueckuil psii ajakuHOB, o0mmIas (Gopmysia, HOMEHKIATypa U
U30Mepus. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, SP-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoma. dusmyeckue CBOWCTBA AIKUHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOEIUHEHUS, TUMEPU3ALUKN U TpUMEpU3alliH,
okucyieHusd. KucloTHbIe CBOMCTBA aJKMHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakiuu Ha TpOilHYO0 cBsi3b. CrocoObl MOJY4YEHHUS U NPUMEHEHUE
QJIKUHOB.

ApomaTtnueckue yriaeBoaopoasl (apeHsl). ['omonornyeckuii paa apeHoB, oomas
dbopmyra, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKyJIbl OeH30M1a. Du3nueckue cBONCTBA apeHOB. XMMUUYECKUE CBOMCTBA OEH30J1a U
€ro TOMOJIOTOB: PEaKIMHM 3aMEIIeHUs] B OCH30JIbHOM KOJIbLIE U YTJIEBOJOPOJIHOM
panukane, peakiui IpucoeIMHEHNUs, OKUCIEHHE roMoJioroB 6en3oa. [IpencraBnenue
00 OpPUEHTHUPYIOLIEM JECUCTBUM 3aMeCTUTeNIed B OEH30JbHOM KOJbIE Ha MpUMEpe
AIKUIBHBIX PAUKaNIOB, KapOOKCUIBLHOM, THAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIIBI,
aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ctupoia. [lonmumepusanus
ctupoiia. CriocoObl OTyYeHUs! U MPUMEHEHHE apOMATUYECKUX YTIIeBOIOPOIOB.

[Tpuponusiii ra3. IlomytHeie HETsSHBIE Ta3bl. HedTh U €€ mpoucxokaeHue.
Kamennsiii yronb u OpoaykThl ero mnepepadotku. CrnocoObl nepepadoTku HedTu:
NEPEroHKa, KPEKUHI (TepMUYECKHUM, KATAMTUYECKU), PUDOPMUHT, MHUPOJIU3.
[IpomykThl mepepaboTku HEDTH, X TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.
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DNEKTPOHHOE CTPOCHHUE TaJOTCHIPOW3BOIHBIX YTIEBOAOPOAOB. Peakiuu
3aMeIleHHs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOrPYyIIy, UHAHOTPYMIy,
amMuHOTpymnmy. /leficTBre Ha TalOreHIPOU3BOHBIE BOJHOTO U CIUPTOBOIO pacTBOpa
mEénoun. B3anmoAencTBUE IUTallOr€HAIKAaHOB C MarHuemM W UuUHKOM. [loHsitme o
METAJUIOOPTAHUYECKUX  COCAMHEHHSIX. VICTIONB30BaHHWE — TalOTCHIPOU3BOIHBIX
YTIE€BOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCrepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEUIECTB U UX MIPEBPAIICHUI: U3yueHne
(bU3MYECKUX CBOMCTB YIIEBOAOPOAOB (PaCTBOPUMOCTDH), KAUE€CTBEHHBIX pPeaKIUn
YTIEBOJOPOIOB Pa3IMYHBIX KiaccoB (oOeciBeunBaHNE OPOMHOM WIIM MOJHOW BOJIBI,
pacTBOpa TIepMaHTAaHATa KaJds, B3aWMMOJICHCTBHE AalleTWICHA C aMMHAYHBIM
pacTtBopoM okcua cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE Yriepoia U BOAOpoa B
OpraHMYECKUX BEIIECTBAX, IMIOJYyYEHUE OTHICHAa U HW3YYEHUE €ro CBOMCTB,
o3HakomyieHHEe ¢ KoJulekuusiMu «Hedpte» u «Yromas», ¢ oOpasiamu ImjactMacc,
KaydyKOB W PE3UHbI,  MOJICJIUPOBAHHE  MOJEKYJI  YIJIEBOAOPOJAOB W
rajoreHNpPOU3BOAHBIX YTIIEBOIOPOJIOB.

Kucaopoacoaepxauiue opranudeckue coeJuHeHMs.

[IpenenbHbie 0gHOATOMHBIE CTUPTHL. CTpOCHKE MOJIEKYJ (Ha MpUMepe METaHoJIa
U sTa”oisa). ['omonoruyeckuil psa, obmas dopmyiia, u30Mepusi, HOMEHKIaTypa U
kinaccudukanusa. PuU3NUECKWEe CBOWCTBA TMPEACIBHBIX OJHOATOMHBIX CITHPTOB.
Bonopoanbie cBsI3u MEXAy MOJIEKYJIaMU CIIUPTOB. XUMUYECKHUE CBOMCTBA: peakluu
3aMEIeHUs], JCeTUIpATAIli, OKHCJICHHS, B3aUMOJCUCTBHE C OPraHUYECKUMHU U
HEOpraHWYECKUMH KucioTamu. KadecTBeHHas peakivisi Ha OJHOATOMHBIEC CITUPTHI.
JleficTBue STaHONAa M METaHOJa Ha OpraHu3M uenoBeka. CrocoObl MOJTy4YeHUs U
MPUMEHEHUE OTHOATOMHBIX CIIUPTOB.

[IpocTteie 3¢upsl, HOMEHKIATypa B H30Mepus. OCOOCHHOCTH (PUBHYECKUX U
XAMHUYECKUX CBOUCTB.

MHoTOaTOMHBIC CIUPTBI — OJTHJICHIJIMKOJNb W TyHnepuH. Dusnyeckue u
XUMUYECKHIE CBOWCTBA: PEAKIIMK 3aMEIICHUS, B3aUMOJCHCTBHE ¢ OPTaHMYCCKUMU U
HEOPTaHWYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs PEakIisl Ha MHOTOATOMHBIC CITHPTHI.
[IpencraBnenne 0 MexaHU3ME peakIuii HyKJIeopmIbHOTO 3amenieHus. JleiicTBue Ha
opranu3m 4esnoBeka. CriocoObl OTydYeHUsI U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®cHon. CTpoeHHME MOJCKYJIBI, B3aUMHOE BJIUSHUE THIPOKCOTPYNIBI U
O0eH3oapHOTO sAjpa. dusnueckue cpoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoiCcTB (peHosa. KauectBeHnble peaknuu Ha ¢eHon. TokcuaHocTh herona. Criocoob
MOJIy4eHUS U puMeHeHne GeHona. OeHondopmanbaeruaHas cCMoJa.

KapOoHwmibHbIE COCTUHEHUS — albJCTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. [ OMOJOTHYECKHE PSABl albJCTHIOB M KETOHOB, 0OIIas
dbopmya, 3oMepus 1 HOMEHKIIaTypa. @U3NYECKHe CBOWCTBA abJACTHIOB U KETOHOB.
XUMHYECKHE CBOWCTBA aJIbJICTU/IOB U KETOHOB: peaKIUU nprucoeanHeHus1. OKUCICHHE
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aJBJICTUIOB, KA4YECTBEHHBIC peakmuu Ha anpiaeruabl. CrocoObl MOMyYeHUs u
MIPUMEHEHUE aIbAETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpefe/bHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. MI30Mepus M HOMeHKiIatypa. Du3nueckne CBOWCTBA
OJTHOOCHOBHBIX IPEAEJIbHBIX KapOOHOBBIX KHCIOT. BOAOpOAHBIE CBSI3HM MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWCTBA,
peakuus ATepuPUKaLUU, pEaKIUU ¢ Y4YacTHEM YTIIEBOAOPOJHOIO pajuKana.
Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIIOTHI. [ToHSATHE O TPOU3BOAHBIX KAPOOHOBBIX
KHUCTIOT — CJIOXHBIX 3(upax. MHorooOpasue kapOOHOBBIX KuciaoT. OcoOeHHOCTH
CBOMCTB HEMpPEACIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JAUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpeacTaBuTenu BBICHIMX KapOOHOBBIX
KHCJIOT: CTE€apuHOBas, NAJIbMUTHHOBAs, OJICMHOBAsA, JUHO/EBAs, JUHOJICHOB8AS
KHCJIOThL. CIOCOOBI OJIyYEHHS M PUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢Qupbl. ['omonormueckuid psan, obmas ¢opmyna, u3oMepus H
HOMEHKJIaTypa. DPU3NYECKue M XUMHUYECKHE CBOWCTBA: TUAPOJIHM3 B KHUCIONW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpuznueckue U XUMHUYECKUE CBOMCTBA KUPOB: THUAPOJIU3 B
KHCJION M 11eno4yHoi cpene. OCOOEHHOCTH CBOMCTB >KHPOB, COAEPXKAIIMX OCTaTKU
HEMpeeTbHbBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO0mmast xapakTepuCcTHKa yriieBo10B. Kinaccudukarus yriieBogoB (MOHO-, TU- U
noyicaxapuabl). MoHocaxapuipl: TUIIOKO3a, (pyKTO3a, Trajakroza, pubdosa,
ne3okcuprbo3a. dusnueckue CBOWCTBA M HaxoxJeHue B mnpupone. dorocunres.
XUMHUUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIHMM C YYACTUEM CHUPTOBBIX U AJbJECTHUIHOU
rpyIil, CHUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [Ipumenenne rioko3bl, €€ 3HaueHne
B JKM3HENEATEIbHOCTH OpraHu3Ma. Jlucaxapuipl: caxapo3a, MajbTO3a U JIAKTO3a.
BoccranaBimuBaromue M HEBOCCTaHaBIMBAromue — aucaxapunabl.  ['maponus
nucaxapunioB. Haxoxxnenue B mpupone u npumenenue. llomucaxapunbl: kpaxman,
INIMKOTEH M 1Heunono3a. CTpoeHne MakpOMOJIEKYJ Kpaxmania, TJMKOTeHAa H
1eJUTr0N103bl. DU3UYECKHE CBOMCTBA Kpaxmaia U UEJUII0JIO3bl. XUMUYECKUE CBOMCTBA
KpaxMaljia: THAPOJU3, KAUYECTBEHHAsl peakius C HOJIOM. XUMHUYECKHE CBOMCTBA
LEJUTI0JIO3bl: TUPOIIU3, MOTydeHre 3pupoB HeT0103bl. [[oHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTATHBIM MIEIK).

OKCIIepUMEHTAJIbHBIE METOJbl HW3Y4YEHHsI BEIIECTB M WX [MPEBPAILICHUIL:
PacTBOPUMOCTH Pa3JIMYHBIX CIIHUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJIEHHE 3TWJIOBOIO CIHpPTAa B allbJIETU]] HAa PACKAJEHHOMW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE HTHJIOBOIO CIHPTAa JUXPOMATOM Kaliiid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAayeCTBEHHbIE PEAKUMHU Ha albJeruibl (C TUIPOKCHUIOM
nuammuncepeopa(l) u ruapokcunom meau(ll)), peakuus riaumnepuHa ¢ THAPOKCUIOM
meau(ll), XxuMuuyeckne CBOWCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBUE
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pacTBopa rioKo3bl ¢ ruapokcuaoM meau(ll), B3aumoaeiicTBre Kpaxmaia ¢ HOJIOM,
pelIeHre FKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMaM «CriupTsl U (eHoubly, «KapOoHOBbIE
KUCTOThI. ClI0KHBIE 3()UPBD».

A3oTcoaepxaliue OpraHuyecKue coeJuHeHMs.

AMUHBI — OpraHu4eckue MpOu3BOJHBIE aMMuaka. Kiaccuduxaiuss aMUHOB:
anudaTryeckue U apoMaTU4YEeCKUE; IEPBUUHbIE, BTOPUUHbIE U TpeTuuHble. CTpoeHue
MoJIeKyN, oOmias Qopmyna, U30MepHUsi, HOMEHKJIAaTypa U (U3MYECKHUE CBOMCTBA.
XuUMUYecKoe  CBOMCTBa  anu(aTUYECKUMX  aMHMHOB:  OCHOBHBIE  CBOIICTBa,
AIKWIMPOBAHNE, B3aUMOJEHCTBHE EPBUYHBIX AMUHOB C a30TUCTON kucinoTor. Conun
AIIKUJIIAMMOHHS.

AHWIIMH — NPEJCTaBUTEIb AMUHOB apoMaTH4ecKoro psaa. CTpoeHne aHuIMHA.
B3aumnoe BiusiHUE rpynn aTOMOB B MoJIeKyJie aHuIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauyecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOJy4YeHUs |
npuMeHeHue anudaTuiyeckux aMuHoB. [lonyueHnue aHuiIrHa U3 HUTPOOEH30a.

Amunokuciotel. HoMeHnknatypa u nsomepus. OTaelbHbIE NPEACTABUTENIN O-
AMUHOKHUCJIOT: TJIMIUH, aJJaHnH. DHU3ndeckue CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKHE
CBOMCTBA AMMHOKHCIOT KaK aM(OTEpHBIX OPraHMYEeCKUX COCAUHEHUN, peakuus
MOJIMKOHJIEHCALlUKA, O00pa30oBaHUE NENTUAHOW CBsA3U. buonmornyeckoe 3HauYeHHE
aMUHOKUCHOT. CUHTE3 ¥ TUIPOJIU3 MENTUIOB.

benku kak mnpuponHele nosmMepsl. [lepBuuHas, BTOpUYHAsT M TPETUYHAs
CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJIKOB: TUAPOJIN3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH Ha OCIIKU.

DKCIEPUMEHTANIbHBIE METOJbl M3YYEHMsS] BELIECTB M MX MPEBPAILCHUIA:
pacTBopeHHe O€NKOB B BOJE, AeHaTypauus O€NKOB NpH HArpeBaHWUM, LIBETHBIC
peakuuu Ha  O€JKM, pEIIeHHe SKCIEPUMEHTAIbHBIX 3a7ad [0  TeMaM
«A30TCOoJep)KaIEe OPraHUYECKHE COEOUHEHUs» U «Pacno3HaBaHHME OPraHMYECKHX
COCIVHEHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH —
MOJIMMEPHU3ALIUs U MOJTUKOHEH AU

[Tonumepubie  Martepuanbl. IlnacTmaccel  (IOJMATUIIEH, MOJUIPONHUIIEH,
NOJMBUHWIXJIOPHUA,  TMOJUCTUPOJ,  MOJUMETHIMETAaKpWIaT,  MOJMKApOOHATHI,
noJidTUICHTEpeTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATYpaJbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJaHeHOBBIH,
XJIOPOTIPEHOBBIN, U30TPEHOBBII) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).
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[Tommumepsl crienuanbHOTO HazHa4YeHHs (Te(IIoH, KeBiap, 3JIEKTPONPOBOISIINE
HOJIUMEPBI, OMOpazaraeéMble MOJIUMEpHI).

OKCIEPUMEHTAIBHBIE METOJbl W3YyYEHMsI BEUIECTB M HX IPEBpALICHUM:
O3HAaKOMJIEHHE € OOpa3lamM MPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, pEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 o TeMe «Pacrno3HaBanue miacTmace
Y BOJIOKOH.

Pacuérurle 3amaun.

HaxoxneHne MoneKyasspHOW (OpMyJibl OpraHMYECKOr0 COEAUHEHUS 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKIAECHUE MOJIEKYJISIPHON
(bopMyIbI OpraHMYECKOr0 COSTUHEHHs 10 Macce (00bEMY) IPOAYKTOB CTOpaHUs, 110
KOJIMYECTBY BellecTBa (Macce, 00BEMY) MNPOAYKTOB PpEaKIHUU W/WIA HCXOJHBIX
BELIECTB, yCTAHOBJICHUE CTPYKTYPHOU (hOPMYJIbl OpraHMUECKOIO BEIIECTBA HA OCHOBE
€ro XMMHYECKHX CBOMCTB HWJIM CHOCOOOB MOJIyYEHHS, ONpPENEJICHUE JI0JHM BBIXOJa
MPOJYKTa PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€U NPU U3YYEHUU OpraHnyecKor xumuu B 10
KJIaCCEe OCYIIECTBIIIETCS YEpe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATUHN, IPUHSTHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUSA: SIBICHUE, HAay4YHbIM (akT, rUmoresa,
TEOopus, 3aKOH, aHalu3, CHHTE3, KiacCUPHUKalus, HaON0IeHue, HW3MEpEeHue,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHME.

®duzuka: Marepusi, aToMm, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
YHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
(duznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTUS, Macca.

buomorus:  kieTka, oOpraHu3M, OSKOCHUCTeMa, Owocdepa, MeTabOIM3M,
HACJIEICTBEHHOCTb, ABTOTPO(HBIA M TEeTepOTpO(dHBIA TUN NHUTaHUs, OpOKEHHE,
(boTOCHHTE3, IbIXaHHE, OCJIKH, YIIIEBO/IbI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, JEPMEHTHI.

['eorpadus: mosne3Hbie HCKOMAaeMbl€, TOIIMBO.

TexHonorus: NuuIeBble MPOIYKThI, OCHOBBI PALIMOHAJIBHOTO MUTAHMS, MOIOLIUE
CpEIICTBA, MaT€pUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIAS N HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siaep. XuUMHUeCKHil 3iaeMeHT. M3orombl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIA. DJHEPTeTUYECKHE YPOBHH U
o ypoBHU. ATOMHBIC opOuTanu. Knaccudukanus XuMu4ecKux 3JeMeHToB (S-, p-, d-
, f-onmementnl). Pacnipenenenre 31eKTPOHOB 110 ATOMHBIM OpPOUTAISIM. DJIEKTPOHHBIC
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KOH(HUTypanuu aTOMOB 3JIEMEHTOB MEPBOTO—4YETBEPTOTO MEPHOJOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUH, AIEKTPOHHBIE KOH(Urypauuu HMOHOB.
DIEKTPOOTPULATEIBHOCTbD.

[leprognueckuii 3aKoH U [lepnonndeckas cucrema XMMUYECKUX 3i1eMeHTOB J[. 1.
MengneneeBa. CBsA3b INepuoanYecKoro 3akoHa u Ilepmonnueckold CUCTEMBI
XUMHYECKUX AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX
BEIIECTB MO TpyIllaM M INepuoAaM. 3JHa4deHHE Mepuoaudeckoro 3akoHa JI.U.
Menneneena.

XUMHAYECKasi CBSI3b. DBuIbl XWMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPTUsl U JuHA CBA3U. llonsIpHOCTH, HANPABIEHHOCThH U
HAChIIIa€MOCTh KOBAJIEHTHOW CBA3W. KpartHele cBa3u. BogopomgHas — CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. C(BA3b 3IEKTPOHHOMU
CTPYKTYpPbl MOJIEKYJl ¢ MX F€OMETPUUYECKUM CTPOEHUEM (HA MPHUMEPE COEAUHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBneHne 0 KOMIUIEKCHBIX coenuHEHHsIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JINTAH Ibl. 3HAUCHUE KOMIUIEKCHBIX coequHeHui. [lonsTue
0 KOOPAUHALIMOHHON XUMHH.

BemecrBa  MOJEKYJSIPHOTO U HEMOJEKYJSIPHOTO  CTpOCHMS.  THIibl
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbix cucteMax. MctuHHbIe pacTtBOpbl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CriocoObl BhIpaKE€HUsI KOHIICHTPAIIMU PACTBOPOB: MaccoOBasl
JIOJsl  BEIIeCTBA B  pACTBOpE, MOJSIpHAs KOHLEHTpauus. HacelieHHble u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEUIECTB. TpUBHUAIIbHBIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTENCH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanmsa XUMHUECKMX pEaKIuid B HEOPraHUYECKOM W OpraHuyecKou
XUMHH. 3aKOH COXPAHEHUSI MAcChl BEUIECTB; 3aKOH COXPAHECHUS W MPEBPAILICHUS
DHEPTUM TPU XUMHUYECKUX peakinusix. TemtoBbie d(PPEKThl XUMUUECKUX PEaKITHi.
TepMoxumMuyeckue ypaBHEHUS.

CKOpOoCTh XMMHMUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IU4YHBIX (PAKTOPOB.
['omoreHHbIE U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OOpatumMbie ¥ HEOOpaTUMbIE peakiuu. XUMHYecKoe paBHoBecue. KoHcraHTa
XAMHUYECKOTO paBHOBecUs. MDakTophl, BIHSIOMIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHUA: TEeMIIEpaTypa, NABJICHUE U KOHIIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbIe U c1adbie AMeKTPOauThl. CTEneHb
nuccounanuu. Cpelna BOAHBIX PAaCTBOPOB: KHUCIIOTHAs, HEWUTpaibHas, IIEIOYHASs.
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Bonoponusiii mokazarens (PH) pactBopa. I'maponu3 coneil. Peakuuu HOHHOTO
oOMeHa.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. Crenenb OKHCIICHHUS.
OkucnauTenb W BOCCTaHOBUTENb. [Ipoliecchl OKHUCIEHHUS U BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM U BOCCTAaHOBUTENU. MeETOJ 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HUX [PEBPALLICHUIL:
pa3ioKEHHE TEPOKCHMJA BOJOPOJa B NPUCYTCTBUM Karajau3aTopa, MOJEIU
KPUCTALUTMYECKUX PEIIETOK, MPOBEACHUE PEaKIUii MOHHOTO OOMEHa, OMpEeJIesICHHUE
Cpelbl PacTBOPOB C MOMOIIBID HWHIUKATOPOB, HU3YUYEHUE BIUSHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM peakuud | TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuyeckasi Xummusi.

[Tonoxxenne HemeTauioB B llepuogndeckoil cucTteMe XUMHYECKUX AJIEMEHTOB
J.N. MenpaeneeBa U1 OCOOCHHOCTH CTPOEHUSI UX aTOMOB. DU3MYECKHUE CBOWCTBA
HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha MpuMepe Kuciopoza, cepbl, Gocdopa u
yraeposa).

Bonopon. Ilonyuenue, ¢uzuyeckre M XUMHUYECKHE CBOWCTBA: PEAKIMU C
METaJUIAMU U HEMETAaJUIaMHU, BOCCTAaHOBHUTENbHBIE CBOWCTBA. ['mapuael. TorumBHbIE
AJIIEMEHTHI.

["amorensl. Haxoxnenue B mpUpoje, CHOCOOBI TOJMydeHUs, (PU3HUECKHE U
XAMHUYECKUE CBOMCTBA. [ ajmoreHoBoAOpo/bl. BaxkHelmue KHCIOPOACOACPKAIIUE
COelMHEeHUs TayoreHoB. JlabopaTopHble M MPOMBIILUIEHHBIE CIOCOOBI MOTYYEHUs
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopon, o3on. JlabopatopHble W TPOMBIIUICHHBIE CHOCOOBI TMOTYYEHUS
kuciopoaa. Pu3nyeckre 1 XuMUYECKUEe CBOMCTBA U TPUMEHEHUE KUCIIOPO/1a U 030Ha.
OKcubl ¥ IEPOKCHU/IBL.

Cepa. Haxoxxaenue B Tpupojie, CHOCOObl TOMy4YeHUs, (pu3nueckue u
xuMu4eckre cBoiictBa. CepoBomopo, cynbhuasl. Oxcun cepoi(1V), okcun cepri(V1).
CepHucrast 1 cepHasi KHCJIOTHI U uX coyid. OCOOEHHOCTH CBOWCTB CEPHON KHUCIIOTHI.
[IpumeHeHue cepol U €€ COeTMHEHUM.

A3zor. Haxoxzaenue B MpuUpOJE, CIOCOObI TNOJMydeHHs, (U3UUYECKUE U
XMMHUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCUIBI a30Ta. A30THUCTasi U a30THas
KHUCIIOTHI ¥ UX coiii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azora u
€ro COeAMHEHUN. A30THBIE YTOOPEHHUS.

®ochop. Haxoxnmenuwe B mnpupojse, crnocoObl MOMydeHUs, (U3HYECKUE U
xumuueckue ceorictBa. ®ochuan u hochun. Oxcuabl pocdopa, pochopHas Kuciora
u e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ocpopHeie y100peHus.

VYrinepona, HaxoXaeHUE B pupoae. AuioTpornHbie Moaudukanuu. Ouznyeckue
U XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3OBaHHBIX yriepoaoM. OKcua
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yraepoaa(ll), oxcun yrnepona(lV), yronpHast kucnora u €€ coiau. AKTUBUPOBAHHBIN
yronb, aacopouus. dymnepensl, rpadeH, yriaepoaHbie HaHOTPYOku. Ilpumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COCTMHEHUM.

Kpemunii. Haxoxnenue B mpupoze, CHOCOObI MONy4YeHUS, (PU3NUECKUE U
xumuyeckue cBorctBa. Oxcupa kpeMHusA(lV), KpeMHueBas KUCIOTa, CUJIUKATBHI.
[IpuMeHeHUEe KpeMHUS U ero coeqnHeHni. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MeraysioB B llepmonnueckoil cHUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHSI DIJIEKTPOHHBIX 000JO0YEeK aToMOB MeTaioB. OOmue
¢duznueckue cBoiicTBa MeTawioB. [IpumeHeHre MeTamioB B ObITY U TexHUKE. CIiiaBbl
METAJIJIOB.

DNEeKTPOXUMHUECKHUH Psiji HApsDKeHU MeTaiioB. O01ue cnocoObl MoTydeHus
METaJUIOB: THIPOMETAIUTYPIHsl, TUPOMETAIUTYPIHs, JIeKTpoMeTautyprus. Ilonsatue o
KOppOo3uK MeTaIIoB. CrIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

OOmast xapakrepuctuka wmetamoB |A-rpynnel Ilepuoanueckoil cucTeMbl
XUMUYECKUX 3yeMeHTOB. Hatpuii n kanuii: noiaydeHue, pU3ndeckue U XMMUYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCIUHEHUM.

Oobmas xapakrepuctuka MetaiwioB |lIA-rpynnsl Ilepuogunueckoit cuctemsl
XUMHUYECKUX 3JIEMEHTOB. MarHuil v KaJablui: NOJy4YeHre, PU3NYECKHe U XUMUYECKHE
CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEHIECTB U WX cOoeAuHEHHM. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AnroMuHUI: ToNTydyeHue, (U3NYeCKue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE
IPOCTOTO BEIIECTBA M €r0 COeAMHEHNH. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH 1A
ATFOMUHUS, TUIPOKCOKOMIUIEKCHI AIFOMUHUS.

OOmast  xapakTepucTHKa MeTauioB noOouHblx noarpynn  (b-rpymm)
Ileprognyeckor CUCTEMBbI XUMUYECKHUX IIEMEHTOB.

du3nyecKkne U XMUMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuil. OKCuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u auxpomaTbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHnne u npuMeHeHne xpoma.

Pu3NUeCKUe U XMMUYECKHE CBOMCTBA MAPTAHIIA U €T0 COEIMHEHU . Baxxnenmue
coequnenus mapranna(ll), wmapranna(lV), wapranna(V1) wu  wmapraama(VIN).
[IepmaHraHar kajius, €ro OKACIUTEIbHBIE CBOMCTBA.

@u3nuecKue U XMMHYECKHE CBOMCTBA XkKeje3a M €ro coequHeHuil. OKCHIBI,
rugpokcuabl 1 conu xenesa(ll) u xxenesa(lll). [Tonmyuenue u nmpuMEHEHHE XKee3a U
€ro CILIaBOB.

Pu3nyecKkne U XUMUYECKHME CBOMCTBA MenHu U €€ coenunHeHui. [lomyueHue u
PUMEHEHUE MEAU U €€ COETMHEHUIA.

[Muuk: nonydyeHue, ¢GU3MUECKHE W XUMHUYECKHE CcBoMcTBa. AMboTepHbIe
CBOMCTBa OKCHAA U THAPOKCUJA LIMHKA, THJIPOKCOKOMIUIEKCH LKMHKA. [IpuMeHeHue
[IUHKA U €r0 COeINHCHUH.
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DKCIepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEUIECTB U UX MIPEBPALICHUN: U3yUCHHE
o0pa3lioB HEMETAJIOB, TopeHue cepul, docdopa, xene3a, MarHus B KHUCIOPOJE,
U3yYEHHE KOJUIEKUUH «MeTaiuibl W CIUIaBbl», B3aUMOACHCTBUE WIEJIOYHBIX U
HIEJIOYHO3EMENBHBIX ~ METAUIOB € BOAOW  (BO3MOXHO  HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), B3aMMOJECHCTBHE LMHKA M JKEJe3a C PacTBOPAMH KHUCJIOT U
1IEJI04YEH, KAUECTBEHHBIEC PEAKIIMA Ha HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPOAA U
KaTUOHBI METAJJIOB, B3aUMOJICHCTBUE TUAPOKCUIOB ATFOMUHUS U IUHKA C pACTBOPAMH
KHUCJIOT W IIEJIOYEH, PENIEHUE SKCIEPUMEHTANBHBIX 3a7a4 Mo TemaM «l'anoreHsn»,
«Cepa u e€ coequHeHus», «A30T U hochop U UX coenuHEHUs», «MeTalIbl TIaBHBIX
MOATPYIID», «MeTauibl TOOOYHBIX TTOATPYIIID.

XuMHA U KU3Hb.

Ponb xumuun B obecriedeH yCTOMYMBOTO pa3BUTHS yeioBedecTBa. [loHsTue 0o
HAay4YHbIX METOJaxX MO3HAaHWA W METOJOJIOTMH HAay4HOro uccienoBanus. HayuHbie
MPUHIUINBl OPTaHU3AMN XUMUYECKOTO MPOU3BOJCTBA. [IpOMBIIIIEHHBIE CIIOCOOBI
MOJIYYEHHUs] Ba)XKHEMIIMX BEIIECTB (HAa MpUMEpPE MPOU3BOJACTBA aMMHUAKa, CEPHOMU
KHUCIIOTBI, MeTaHoJa). [IpoMbInieHHbIe CIOCOOBI MOJYYSHUS METAUIOB U CIUIABOB.
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOILEeW Cpellbl U €ro MmocieAcTBud. Poib xumuu B
o0ecrieueHNn YHEPTETUIECKON OE30MMaCHOCTH.

XuMusi ©  310pOBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XUMUY B pa3BUTUNA MEAUIUHBI.

XUMHST TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe M00aBku. Pons xumuu B
o0ecrieueHnH MHUIEeBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapdromepHeie cpeactBa. beitoBas xumus. IlpaBuia
0€30IMacHOr0 UCMOJIb30BAHUS MPenapaToB OBITOBOM XMMHUU B TTIOBCETHEBHOM KU3HU.

XuMUslI B CTPOUTENBCTBE: BAKHEUIIHNE CTPOUTENIbHBbIE MaTepHasbl (LIEMEHT,
OCTOH).

XuMus B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPAacKd, CTEKJIO, KEepaMHKa.
Marepnanel 1t 2neKTpoHuKU. HaHoTexHONMOTMA.

PacuérHble 3anaumn.

Pacuéter: maccel BemiecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIHYECTBY
BEILECTBA, MACCEe UM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKLIMU BELIECTB, MacChl
(00BéMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
IpUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJTHO U3
BEIIECTB JIAHO B BHUJE PACTBOpPA C ONPEACIEHHOM MACCOBOM J0JEU PACTBOPEHHOTO
BEILIECTBA, MACCOBOW JIOJM M MOJISIPHOM KOHIEHTpALMHU BEIIECTBA B PACTBOPE, 10U
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzamust MeXnpeIMEeTHBIX CBSI3€H MPU M3YUYEHUN OOIIeH U HeOPTraHWYECKON
xumuH B 11 Kacce ocyecTBisieTcs yepe3 UCIOIb30BaHUE KaK 00X €CTeCTBEHHO-
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HAYYHBIX TIOHSTHH, TAK ¥ TIOHSATHUH, IPUHATHIX B OTICIBHBIX MIPEIMETaX €CTECTBEHHO-
Hay4HOTO IHKJIA.

OOmIre ecTeCTBEHHO-HAy4YHbIC MOHSTHUA: SBICHUE, HAyuyHBIA (DaKT, TUMOTE3a,
TEOpHsl, 3aKOH, aHAJM3, CHHTE3, KIACCU(PUKAIMS, MEPUOIUIHOCTh, HAOIIOICHUE,
U3MEpEHHE, SKCIEPUMEHT, MOJIENTb, MOJICITUPOBAHUE.

dusnka: MaTepus, MUKPOMHpP, MAKPOMHUD, aTOM, 3JICKTPOH, IPOTOH, HEHUTPOH,
WOH, U30TOIIbI, PAJIMOAKTUBHOCTD, MOJICKYJIa, SHEPTeTUIYCCKUI YPOBEHbB, BEIIECTBO,
Teno, OOBEM, arperaTHOe COCTOSIHUE BEIECTBA, WICAIBHBIN Ta3, (U3NYECKue
BEJIMYMHBI, SJIMHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTaboIn3M, MaKpo- U
MHKpPO3JIEMEHTBI, OCJKH, KHUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHCIOTHI, (HDEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M IMOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MOPOJBI, MOJE3HBIE HCKOMAEMbIC, TOIUIUBO,
pecypchl.

TexHONOTHsI: XWUMHYECKass MPOMBIIUIEHHOCTh, METAJUTYPTHs, CTPOHUTEIHHBIC
MaTepHallbl, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IMHIIEBAsl MPOMBIILICHHOCTD,
dapManieBTHUECKAsT TPOMBIIUIEHHOCTh, POU3BOJCTBO KOCMETHUECKUX MpEnapaTos,
IIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaJIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTS,
HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMUS ITpeiMeTa « XMMUS Ha YPOBHE CPeIHEro 00I1Iero
0o0pa3oBaHUs BBIICJICHBI CIEAYIONINE COCTABIISIIONINE: OCO3HAHHE OO0YUYarOITUMUCS
POCCHMCKOM  TpaXXJaHCKOW  MICHTUYHOCTH;, TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOSITEILHOCTA W CaMOONpPEACICHUIO0; HAJIMYME€ MOTHBAllMU K OOYYECHHUIO;
TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS MPUHSATHIMU B
oOIecTBe TMpaBUJaMM M HOPMaMH TOBEACHHUSA, HAJIMYME IPABOCO3HAHUS,
AKOJIOTHYECKOMN KYJIBTYPhI; CHOCOOHOCTh CTABUTh LIEJIU U CTPOUTD )KU3HEHHBIC IIJIaHBI.

JIn4HOCTHBIE  pe3ynbTaTbl OCBOCHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW U NPAKTUUYECKON JEATEIIbHOCTU
oOydJaromuxcs B MPOLIeCCe peain3alii 00pa30BaTeIbHON eI TCIIBHOCTH.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHUS  mOpeaMeTa «XUMHUS»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh OMbBITA ITIO3HABATEIBHOW M NPAKTUUECKON JEATEIIbHOCTU
oOyyJaromumxcsi B poIiecce peain3aiu 00pa3oBaTeIbHON AESITEILHOCTH, B TOM YUCJIE
B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS OOYYAIOIMMUCS CBOMX KOHCTHTYLHOHHBIX IPaB U 00sS3aHHOCTEH,
YBXKEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEICTABJICHUS O COUMAIBHBIX HOPMax M TMPABUIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JIEATEIIBHOCTH MPH CO3JaHUU YUCOHBIX
IIPOCKTOB, PEIICHUH YYeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TMPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU IEATEIHLHOCTH,

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

IIECHHOCTHOTO OTHOIIECHUSI K MCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOKEHHUS K TIPOIIECCY TBOpUYECTBA B O00JaCTH TEOPUM U MPAKTHYECKOTO
MIPUJIOKEHHS XUMUU, OCO3HAHHUSI TOT'0, YTO JJAHHBIC HAYKH €CTh PE3YJIbTAT JJIUTEIbHBIX
HAOJIOICHUM, KPOTOTIMBBIX JKCIEPUMEHTAIBHBIX IMOMCKOB, TMOCTOSHHOTO Tpy/ia
YYEHBIX U MPAKTUKOB;

MHTEpPECA U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHHU M TOCJIEAYIOIIEM aHAJIN3E
nH(pOpMAINH O MEPEIOBHIX JOCTIKECHUSIX COBPEMEHHON OTEUYSCTBEHHOM XUMHH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

19



HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHMBATH CUTYalluH, CBSI3aHHbIE C XUMHUYECKUMU SIBIICHUSMU, U
MPUHAMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE M IOCTYNKHA CBOMX TOBAPUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U C YYETOM OCO3HAHHUS IMOCIEICTBHIA
MIOCTYTKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUsA IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpa3a  JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOnto/ieHuss mpaBwil Oe3omacHOro oOpamieHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTM TMPaBUJl  WHIUBHUIYAIBHOIO M  KOJUIEKTUBHOTO
0€30MacHOro0 MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HU JIIO/ICH;

OCO3HaHUSl TOCJIEACTBUNA M HENPHUATHS BpPEIHBIX TNPUBBIUEK (YMOTpeOsIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIEeI0BATENBCKON
JeSTEIIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4aCTHE B PELICHUU MPAKTHUYECKUX 3a7a4 COLMAIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbl);

MHTEpeca K MPAKTUYECKOMY HM3YYEHHMIO MPOQPECCUi pazIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN MO0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY HMHIMBHIYaJbHOM  TpPaeKTOpUU
oOpazoBaHus, Oyayiei npodeccuu u peaan3anui COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0OrM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU II€JIECOO0PAa3HOr0 OTHOIIEHHS K MPUPOAE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsl TIJ100AIbHOTO XapakTepa JKOJOTMYECKUX NpoOsieM, BIUSHUS
YKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUM XUMHHU I PEILICHUS
BOIIPOCOB PALMOHAIBHOTIO TPUPOJONOIb30BAHHS;

AKTUBHOT'O HEIPUATUS JECUCTBUM, PUHOCALIUX BpEI OKPYKAIOLIEH IIPUPOAHON
cpele, yMEHHUsI IPOrHO3UPOBATh HEOJArONPUSTHBIE SKOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;
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HaJIM4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHHS, SKOJOTUYECKON KYJIBTYPBI,
OMbITA JEATEIIBHOCTH SKOJIOTUYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MU B TTO3HABATEJIbHON, KOMMYHHKATUBHON U COLIMANIbHOM MPAaKTUKE, CIOCOOHOCTH U
YMEHHSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMo(oouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOMN MIPAKTUKH;

MOHUMAaHUs cieluUKU XUMUH KaK HAyKH, 0CO3HaHUs €€ poiiu B GOpMHUPOBAHUU
paIMoOHAIbHOTO HAYYHOTO MBIIIJICHHS, CO3JIaHUU IEJIOCTHOTO MPEACTaBICHUS 00
OKpPYXaIOLIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JieM COXpaHEHUs PUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAUMMOCTH XUMHHU U1 COBPEMEHHOW LIUBUIIM3AINU:
B €€ I'YMaHUCTUYECKON HANpaBICHHOCTU M Ba)XHOW POJU B CO3JaHUM HOBOM 0a3bl
MaTepUalIbHOU KYJIbTYpPBhI, B PELIEHUU II100aJbHBIX TPOOJIEM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPEBOM, DHEPreTUUYECKOM, TNHUINEBOM M  3KOJOTHYECKOU
0€301acCHOCTH, B Pa3BUTHHM MEIULMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: IOHUMAaHHUS CYIIHOCTH METOA0B MO3HAHNU,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble
3HaHUS AJIs aHAJIM3a U OOBSICHEHMS IBJICHUHN OKPY’KaIOLIEro MUpPa U MPOUCXOIALINX B
HEM HM3MEHEHHM, yMEHHs JenaTh 0OOOCHOBAaHHBIE 3aKJIIOUYEHHUS HAa OCHOBE HAy4YHBIX
(aKkTOB M UMEIOILMXCSI TAHHBIX C LIEJIBI0 MOJyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO UCIOJIb30BATh XUMUYECKUE 3HAHUS JJIsl pELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CIHOCOOHOCTM K  HEMNpPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa30oBaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJAa B pasziMyHbIX cdepax NpoPeccuoHaIbHOU
NESATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHBIC PE3yNIbTaThl OCBOCHUS IMPOTPaMMBbI 10 XUMHUU Ha ypOBHE
CpeaHero oo1iero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE LTSI dbopmupoBaHUs MHUPOBO33pPEHUS O0yJaroImxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPaXKAOIINe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U choenu@uKky MeTOAOB TO3HAHMS,
UCITOJIb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepwis, BEIICCTBO, JHEPTHS, SBIICHHE,
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IPOLIECC, CUCTEMA, HAy4YHbIM (DAaKT, MPHUHILIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHblE yueOHbIE AEMCTBUs (IIO3HABATEIbHBIC, KOMMYHUKATHUBHBIE,
perynaTuBHbIE), oOecneunBaromue GopMupoBanue HyHKIIMOHATLHOU IPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIINN 00y4Jatomuxcs;

CHOCOOHOCTh OOYYarOIIMXCSl UCIOJIB30BAaTh OCBOCHHBIE MEXIAUCLMILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS B I03HABATEIbHON
Y COLMAIbHOM IPAKTHUKE.

MeranpenMeTHble  pe3yibTaThl OTPAXKAlOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMHU NTO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYIISITUBHBIMU JI€UCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYecKUe TeMCTBHUA:

caMOCTOSITeTbHO  (QOpPMYJIMpPOBaTh M aKTyaJu3upoBaThb  MIpoOJeMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENEeNATh UEIU JEATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCIIOJB30BaTh IPU OCBOCHUM 3HAHUN TPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEPHbIE NPU3HAKWA TOHITUHA WU YCTAHABIMBATH WX B3aUMOCBS3b,
HCITI0JIb30BaTh COOTBETCTBYIOIINE MOHSATHS JUIsi OOBSACHEHMS OTIEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUH JJIsI KJIaCCU(UKAIIUU BEIIECTB U XUMHUECKUX
peaKkuui;

YCTAHABJIMBAaTh NPUYMHHO-CJIECACTBEHHBIE CBA3UM  MEXKAY  HM3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE pacCykicHus (MHIYKTUBHBIE, JEIYKTUBHBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS HCIIOJIb3YyEMblE B XMMHH CUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJ) DJIEMEHTa, XUuMU4Yeckasi popmyJsia, ypaBHEHHE XUMUUYECKON peakiuu —
NpU pelIeHUH Y4eOHBIX ITI03HABATEJbHBIX W TNPAKTUUYECKUX 3a7ad, MPUMEHSTh
Ha3BaHHbIC MOJICTIbHBIC TPEJCTABIICHUS JISI BBISBICHUSI XAPAaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO IIO3HAHHUS BEIIECTB W XUMHYECKHUX
peaKLui;

dbopMyIMpOBaTh IEH U 3a/1a4d UCCIEOBAHUS, NCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOATENEHO CPOPMYIIMPOBAHHBIE BOPOCHI B KAU€CTBE MHCTPYMEHTA MTO3HAHUS U

22



OCHOBBI 7151 (POPMUPOBAHUS TUTIOTE3HI TIO TTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXICHUU,

BIAJCTh HAaBbIKAMU CAMOCTOSITEJIBHOTO IUJITAHUPOBAHUS M MPOBEJCHUS
YUEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMIONATh 3a XOIO0M
mpolecca, CaMOCTOATEIBHO TMPOTHO3UPOBATH €ro pe3ynabTaT, (OpMyIupOBaTh
000011IeHNsSI U BBIBOJBI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIhTAaTOB HMCCIEIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJCIIaHHON padoTe;

npuoOpeTaTh  OMNBIT  YYCHUYECKOM  HUCCIIEeIOBATENbCKOW U IPOEKTHOU
JESITEIbHOCTH, TIPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TTOUCKY
METOJIOB pEIICHUs TMPaKTUYECKHX 3a/ad, NPUMEHEHHUIO pPa3IMYHBIX METO/I0B
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPHUEHTHUPOBATHLCS B PA3TUYHBIX HCTOYHHKAX HH(DOpMAIUH (HAyIHO-TIOMY IIpHas
JUTEepaTypa XUMHUIECKOTO COACPKAHMSI, CIIPaBOYHBIEC TOCOOUs, pecypchl HTepHeTa),
aHAIM3UpPOBaTh HWH(GOPMALIMIO PA3NMUYHBIX BHIOB # (GOpM TPEACTABICHUS,
KPUTUYECKU OIIEHUBATH €€ JJOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTD;

dbopMyIMpoBaTh 3aMpoChl W MPUMEHATHh PA3JIMYHBIE METOJBI TPHU TIOUCKE U
orbope wuHpOpMaAIUK, HEOOXOAMMOW JIsi  BBINOJHEHUS  Y4eOHBIX 33134
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUA HHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BRIOUPATh ONTUMANIbHYIO (POpMY mpecTaBieHus: nHopMaIun
(cxembl, rpaduKu, TUarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCTIONTb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
uHbopMaIue: IPUMEHSITh MEXIPEIMETHBIC ((PU3NUECKHE U MATEMaTUYECKUE) 3HAKH
¥ CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TeMbI B XO/I€ TUAJIOTA W/WIIH
JIUCKYCCHUH, BBICKA3bIBATh UIeU, GOPMYINPOBATH CBOU MPEIOKEHNUS OTHOCUTEIIBHO
BBIIIOJTHEH NS NIPEJI0KEHHOM 3a1a4u;

BBICTYNIATh C MPE3EHTALMEW PE3yNbTATOB I103HABATENBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMHU NPH BBIIOJHEHUU
XUMHUYECKOTO JKCINEPUMEHTA, MPAKTHUYECKOW padOThl MO HUCCIEIOBAHHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alui Y4eOHOro MpoeKTa, U (POPMYIHPOBATH BHIBOJIbI IO
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pe3ynbTataM MPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHUS TMO3UIMN B XOJE
o0CyXeHrst 1 0OMEHAa MHEHHUSIMHU.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

CaMOCTOATENIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
HNEeATEIbHOCTb, OHpeneisas e€ Uenu M 3aJadd, KOHTPOJIUPOBATb M II0 Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh TMpEAJaraéMblii  aNrOpUTM JACUCTBUNA  NpU
BBIMIOJJTHEHMM yYE€OHBIX M HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CTIOCOO UX PELIECHUS ¢ yUYETOM MOJIyUYEHHUsI HOBBIX 3HAHUN O BELIECTBAaX
U XUMHAYECKUX PEAKLHUIX;

OCYILIECTBIIITh CaMOKOHTPOJIb JEATEJIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHS MPOTPaMMbl MO0 XMMHU Ha YIIIyOJIEHHOM
YpOBHE Ha ypOBHE CpeIHero ooimero oOpa3oBaHMs BKIIOYAIOT crienuduueckue s
y4eOHOro mpenMera «XuMus» Hay4yHbIe 3HaHHUS, YMEHUS U CHOCOOBI JEHCTBUN TIO
OCBOCHHUIO, MHTEPIpPETALMA M TMPEOOpPa30BAHUIO 3HAHWU, BUIBI ACATEILHOCTU IO
MOJYYEHUIO HOBOTO 3HAHUS W TMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX
CUTyallusX, a TAK)KE€ B PEAIbHBIX KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C XuMHel. B
IIPOrpaMMe MO XUMHUHU MPEAMETHBIEC PE3YJIbTATHI IIPEICTABIICHBI 10 TOAaM U3YUEHUSI.

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca «OpraHnyeckasi XuMUsD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABIICHU: O MECTE U 3HAYCHUU OPTaHUYECKON XUMUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ poJId B 00ECHEYEHHH YCTONYMBOIO pPa3BUTHUSA
YEeJOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTMYECKOM, IHEPreTUUECKON M IMUIIECBOM
0€30MacHOCTH, B Pa3BUTUMU MEJIUIMHBI, CO3JaHUM HOBBIX MAaTEPHATOB, HOBBIX
WCTOYHUKOB JHEPTUH, B OOECIEUYCHHHM PAIMOHAIBLHOTO MPUPOIOTIOIB30BAHUS, B
dbopMHUpOBaHUN MUPOBO33PEHUS 1 OOIIEH KyJIbTYPhI UETIOBEKA, a TAKKE IKOJIOTUIECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

BJIQJICHUE  CHUCTEMOW  XUMHYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMEe MOHITUA — XUMHUYECKUN 3JIEMEHT, aTOM, PO U JJIEKTPOHHAs
000J109Ka aToma, S-, P-, d-aToMHBIEC OPOUTATIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS
aToMa, THOpHAM3AIMS aTOMHBIX OpOWTanei, WOH, MOJEKYyJiIa, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHNS, XUMHAYECKasl CBA3b, MOJIb, MOJISIPHAA
Macca, MOJISIpHbIA 00BEM, YTIEpOJHbIN CKeneT, GQyHKUUOHAIbHAS TpyIIa, pajuKal,
CTPYKTYypHBIC (opMynbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJICTHBIC), W30MEpHs

CTPYKTypHasi W TMPOCTPAHCTBEHHas (reoMeTpuyeckasi, ONTUYECKas), H30MEpHI,
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TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJA- U a30TCOMAEpKalue
OpraHUYeCKHUEe  COCAUMHEHUs,  MOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI (rmepuoanyeckuii 3axon /. U.
MenpeneeBa, Teopusi CTpOoeHUs OpraHndeckux BemecTtB A. M. bytinepoBa, 3akoH
COXPAaHEHHUSI MAacChl BEIIECTB, 3aKOH COXpPAHEHHUS M MPEBPAIICHHS SHEPTUU TPHU
XUMUYECKUX  pEeaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNA S3BIK  XHWMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAlM€ B OCHOBE MOHUMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHHUI; MPEICTaBICHUS O MEXaHW3MaX XUMHUYECKHX
peaKIuii, TEPMOJTMHAMUYECKUX U KHHETUICCKUX 3aKOHOMEPHOCTSX X MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJeKynaX (MHAYKTHBHBIA W
Me3oMepHbI dddekTrl, opueHTtanThl | u Il pona); dakronornueckue cBeaeHUs O
CBOMCTBax, COCTaBe, MOJYy4YeHUH U OE30MMaCHOM UCIOJIb30BAHUU BaXKHEHIIHNX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETHHOCTH YEIOBEKa, OOIIMX
HAyYHBIX TPUHINANAX XHUMHYECKOTO TIPOM3BOJCTBA (HAa TPUMEpPE MPOM3BOJCTBA
MeTaHoJa, mepepadboTku HeTH);

cOpPMHUPOBAHHOCTh YMEHUM: BBISBISATh XapaKTEpHbIE MPU3HAKU TOHSATHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSA3b, HCIOJIH30BATh COOTBETCTBYIOIIME IOHSATUS TPH
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHN;

c(OpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY [IJIi COCTAaBJICHHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYINI OpraHUYECKHUX
BEIIIECTB;

COCTABJISITh YPAaBHCHHUS XUMHUYCCKHUX PEaKIUA M PACKPBIBATh MX CYITHOCTH:
OKHCIIUTETHhHO-BOCCTAHOBUTEIIBHBIX peaxiuit MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca ATUX PEeaKInid, peakIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
WX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTABIMBATH MOJETN MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISl MILTIOCTPAIH MX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHWH: YCTaHABIMBATH MPUHAAJICKHOCTh H3YUYECHHBIX
OpPraHUYECKUX BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONPENEIEHHOMY KIIacCy/TpyIIe
COCIIMHEHUM, TaBaTh UM Ha3BaHUs 10 cucrteMarnyeckoir Homenkinarype (IUPAC) u
MIPUBOJNTHh TPUBHUAIBLHBIC HA3BaHMSI JJI OTMCIBHBIX MPEACTABUTEIICH OPTaHUMYECKUX
BEIIECTB (OTWJIEH, AaUETWIEeH, TOJIYOJd, TJULUEPUH, ATWICHIJIUKOIb, (EHOI,
dbopmanbieru, aneraibAeTul, arleTOH, MypaBbHHAs KHCIOTa, YKCyCHash KHCIIOTA,
CTEapUHOBAsI, OJICMHOBAas, MAJIBMHUTHHOBAS KHCJIOTHI, TIWIWH, ajJaHWH, MaJbTO3a,
bpyKTO3a, aHWJIUH, JUBUHWJI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U JPYTHE);

COPMHPOBAHHOCTh yYMCHHUS  ONPEICIATh BHJ XUMHYCCKOH CBS3U B
OpPTaHUYECKUX COCTUHEHUIX (KOBaJICHTHAsI M HOHHAS CBA3b, G- U M-CBA3b, BOJIOPOIHAS
CBSI3b);
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chOPMHUPOBAHHOCT, YMEHUS TPHUMEHSTh TMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00BbsSICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMHPOBAHHOCTH YMECHHM XapaKTEPU30BaTh COCTAB, CTPOCHHE, (DHU3NIECKUEC U
XMMHUYECKHME CBOMCTBA THUOWYHBIX  NPEACTABUTENICH  Pa3IMYHBIX  KJIacCOB
OpPraHMYECKUX BEIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, AJIKAJIUCHOB, AJKWUHOB,
apOMaTUYECKUX YIJICBOJAOPOJOB, CIIUPTOB, abJIETHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CIOXKHBIX 3(QHUPOB, >KUPOB, HUTPOCOCTUHECHHH M aMUHOB,
aMUHOKHCJIOT, OCJIKOB, YIJI€BOJOB (MOHO-, M- U MOJIUCAXAPUIOB), WITIOCTPUPOBATH
TEHETUYECKYIO0 CBSA3b MEXKJIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKHUX
peaKIuii ¢ UCIOIB30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TTOATBEPKIaTh HA KOHKPETHBIX MPUMEPaX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COCIMHEHUHN OT KPAaTHOCTH U
THUIIA KOBAJICHTHOU CBSI3M (G- U -CBSI3U ), B3AMMHOI'O BIIUSHUS AaTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YIIJICBOJIOPOJIHOTO
ChIpbs (HE(Th, IPUPOJHBIN Ta3, Yroihb), CIIOCOOBI €ro MepepaboTKH U MPAKTHIECKOE
MPUMEHEHHUE TTPOIYKTOB MePepadboTKH;

c(hOpMUPOBAHHOCTh BJAJICHUSI CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX
MeTOJaX IO3HaHWUsA — HAOIIOJCHUH, U3MEPEHHUHM, MOJICITUPOBAHUHU, SKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMCHHS IPUMEHSTH 3TH 3HAHHS;

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHSATH OCHOBHBIC OMEPAIlMH MBICIUTEIBHON
NEATeIbHOCTH — aHaJUu3 U CHUHTE3, CpaBHEHHE, 000O0IleHHE, CUCTEMAaTHU3allUIo,
BBISIBJICHUE TPUYUHHO-CJICJACTBEHHBIX CBSI3€d — JIJI1 M3YUYEHHS] CBOWMCTB BEILECTB U
XAMUYECKUX PEAKIIHIM;

c(hOpPMHUPOBAHHOCTh YMEHHH: BBISBIIATH B3aUMOCBSI3b XHMHUYCCKHUX 3HAHHUHU C
MOHSATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB 17151 00jIee
OCO3HAHHOT'O MOHUMAaHUS CYIIHOCTH MAaTEPUAIBHOTO €JUHCTBA MUPA, UCIOJIH30BATh
CUCTEMHBIC 3HAHMS 10 OPraHUYECKOW XUMUU JJi1 OOBSICHEHUS M MPOTHO3UPOBAHUS
SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: POBOAUTH PACUYETHI IO XUMUIECKUM (HopMyiaM U
YpaBHEHUSAM XUMHUUYECKUX PEAKIIMI C UCIIOIb30BaHUEM (PU3UUECKUX BEJIMUMH (Macca,
00bEM  Ta30B, KOJUYECTBO  BEIIECTBA), XapaKTEPHU3YIOIIUX  BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUI0O XUMUYECKOH (DOopMyIibI
BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJSIM XHMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CTOpaHMusl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AaHATU3UPOBATH U OLICHUBATH C
MO3UIINHI HKOJIOTUUECKON O€30MaCHOCTH MOCIEACTBHS OBITOBOM U MPOU3BOACTBEHHOMN
JEATeIbHOCTH 4YeJIOBEeKa, CBSI3aHHOW C IepepadOTKOM BEIIEeCTB, HCIIOIb30BATh
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MOJIYYCHHBIC 3HAHUS JJIs MPUHATHS TPAMOTHBIX PENICHUH MPOoOJeM B CUTYaIHsIX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEJIBHO IUIAHUPOBATh W TPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (TTOJIyYEHUE U U3yUYECHHUE CBOMCTB OPraHUYECKHUX BEIIIECTB,
Ka4eCTBEHHBIC peakiuu YIJIEBOJIOPOJIOB Pa3IUYHBIX KJIaCCOB u
KHMCJIOPOJICOJIEPIKAIINX OPTAHUYECKUX BEIIECCTB, PEIICHUE YIKCIIEPUMEHTAIBHBIX 3a/1a4
[0 PAcIO3HABAaHHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJIEHUEM IpaBHJI OE3011aCHOTO
oOpallieHusl ¢ BeleCTBaMHU M Ja00OpaTOPHBIM 000pyA0BaHUEM, (DOPMYITUPOBATH 11EJIh
WCCJICIOBAHMSI, TPEACTABIATh B Pa3IMIHON (OpMe pe3yiabTaThl SKCICPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJro1aTh TpaBWIa YKOJOTUYECKH I11eJIeCO00pa3HOTrO MOBEJACHUS B OBITY U
TPYIOBOM JEATETLHOCTA B IEJSIX COXPAHEHUS CBOETO 370POBBS, OKpPYXKaIOIICH
MPUPOIHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO [JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpeACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaresns [T/1K;

aHAJU3UPOBATh 11€J€CO00Pa3HOCTh IPUMEHEHHUS OPTraHUYECKUX BEIIECTB B
MPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIISITh II€JICHANPABICHHBIA  MOUCK
XUMHUYECKOW MH(POPMAIIMK B Pa3IMUHBIX MCTOYHHUKAX (HaydyHas M yuyeOHO-HaydHas
JUTepaTypa, CpelcTBa MaccoBo mHbopManmu, MHTEpHET U ApyTHE), KPUTHUSCKH
aHaJU3UPOBATh XMMHUYECKYIO MH(OpMaIHio, nepepadarpeiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpenMeTHBIC pe3ysbTaThl OCBOSHUS Kypca «OO0IIas 1 HeopraHuIecKast XUMHUsI»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MaTepHaJIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE U 3HAYCHUU XUMUU
B CUCTEME €CTECTBEHHBIX HAayK U €€ POJId B 00ECIIEUeHUH YCTOWYUBOTO Pa3BUTHUSI, B
peIIeHNH MPOOJIEM PKOJOTHYECCKON, YHEPIeTHYECKON M IMHIINEBON OC301aCHOCTH, B
Pa3BUTUH MEIUIIMHBI, CO3JJaHMH HOBBIX MaTEPUAJIOB, HOBBIX MCTOYHUKOB SHEPIUHU, B
o0ecrieYeHU  palMOHAJIBLHOIO  MPUPOAOINOJB30BaHUS, B  (HOPMUPOBAHUU
MHUPOBO33pPEHUS U 0011IeH KyIbTYphl UEJIOBEKA, a TAKKE IKOJIOTMYECKU 0OOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJTHOU CPEJIE;

BJIAJICHUE CUCTEMOM  XUMHWYECKHX  3HAHWM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIararoIIre MOHITU — XUMHUYECKUIN AJIEMEHT, aTOM, SAPO aToMa, U30TOIIbI,
SJICKTPOHHAs 000Ji0YkKa aroma, S-, P-, O-aTOMHBIC OpOWTaIM, OCHOBHOE U
BO30Y)K/IEHHOE COCTOSIHMSI aTroMa, THOpuAu3alus AaTOMHBIX opOuTaneid, WOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIIECHUS, XUMUYECKast
CBSI3b (KOBAJEHTHAs, HWOHHAs, META/UIMYECKas, BOJIOPOJIHAS), KpHUCTAJUIMYeCKas
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pemeéTrka, XHMHYECKas peaklus, pacTBOp, dSJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIMTUUECKAS] AUCCOIMALINS, CTENEHb IUCCOLMAlMHU, BOJIOPOIHBIN MOKA3aTENb,
OKHUCJIUTEIIb, BOCCTAHOBUTEIb, TEIJIOBON 3((HEKT XUMUYECKON peakluHh, CKOPOCTh
XUMUYECKON peaklUuHd, XWMHUYECKOE pABHOBECHE, TEOPUUM U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON HCCOnranu, nepuoanueckuii 3akod /.M. MenaeneeBa, 3aK0H
COXpPAaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHEHUsS W MPEBPALICHUS JYHEPTUH IPU
XUMUYECKUX PEAKIHUAX, 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMUU, MUPOBO33PEHUECKHIE 3HAHMUS,
JeXalllhe B OCHOBE MIOHUMAaHUS PUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUI;
COBPEMEHHBIE TPEACTABICHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX; IMPEACTABICHHUS O MEXaHU3Max
XUMHUYECKUX PEAKUUH, TEPMOJANHAMHUYECKMX U KNHETUYECKUX 3aKOHOMEPHOCTAX UX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHHM, PAcTBOpPax M JUCIEPCHBIX CHCTEMaX;
(aKTOJIOTMYECKHE CBEJIEHHUS O CBOWMCTBAaX, COCTAaBE, IOJIYYEHWH U O€30MacCHOM
WCITOJIb30BAaHUM BAKHEWILIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKa, OOUINX HAYYHBIX MPUHIUIIAX XUMHUECKOTO IPOU3BOICTBA;

chOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHME IOHATUS MpPH
ONMHMCAHUH HEOPTAHMYECKUX BEILIECTB U UX MPEBPAILCHUN;

C()OPMUPOBAHHOCTb YMEHHUS HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIs
COoCTaBlieHUsI  (OpMyJa  BEIIECTB W  YPaBHEHUH  XMUMHMUYECKHX  PEaKIMi,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIHHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUS OINpPEIENSITh BAJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COEIUHEHMSIX, BHJI XUMHUYECKOW CBsS3U (KOBaJCHTHAs,
MOHHAas, METAJUITMUECKast, BOJOPOAHAS), TUIl KPUCTAJUIMYECKOHN PEIIETKY KOHKPETHOTO
BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUS OOBACHSATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHUJIA
XUMHUYECKON CBSI3M M THUIA KPUCTAUIMYECKON pElETKHA, OOMEHHBIM W JIOHOPHO-
aKIETITOPHBIA MEXaHN3MbI 00pa30BaHUsI KOBAJICHTHOMW CBSI3U;

c(OpMUPOBAHHOCTh YMEHUH: KJIAcCU(UIMPOBATh: HEOPraHMUYECKHUE BEIeCTBa
M0 MX COCTaBy, XUMUYECKHE PEAKIMH MO Pa3IUYHbIM MPU3HAKAM (YHCIy U COCTaBY
pearupyrommx BelECTB, TEIJIOBOMY A(QeKTy peakuuu, HU3MEHEHUIO CTeneHeu
OKHCIIGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U JApyTue);
CaMOCTOSITENIbHO BBIOMPAaTh OCHOBAHUS U KPUTEPHUH AJISl KJIACCU(UKALIUY U3y4aeMBbIX
BEILECTB U XUMUYECKUX PEAKIIMIA;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICT MeproInyeckoro 3akona /1. 1.
MenzeneeBa U IEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO U
IPOrHOCTHYECKYIO (DYHKIIUU;
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c(hOpPMHUPOBAHHOCTh YMECHHI: XapaKTEPU30BaTh ICKTPOHHOE CTPOCHUE aTOMOB
M MOHOB XHMMHMYECKHUX AJIEMEHTOB MEPBOr0—4eTBEPTOro nepuonaoB llepuoanueckoit
cucrembl J[.MI. MenzaeneeBa, HCHOJIb3Yyd IOHATUSA <«IHEPrE€TUUECKUE YPOBHUY,
«QHEPreTUYECKHe TOIypOBHU», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE W
BO30YXJIEHHOE SHEPreTUUYECKUE COCTOSIHUSI aTOMay»; OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U MX COCIUHEHUW MO IEepUojiaM u
rpynmnam llepunoanueckon cucremsl /. M. MenneneeBa, BaJICHTHbIE BO3MOXXHOCTH
aTOMOB PJIEMEHTOB Ha OCHOBE CTPOCHHUSI X JIEKTPOHHBIX 000JI0UEK;

chOpMHPOBAaHHOCT,  YMEHHUW:  XapaKTepu3oBaTh  (OMHCHIBaTH)  OOIIHE
XAMHUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, ITOJATBEPKAATh CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXAY HEOPTaHWYECKUMH BEIIECTBAMHU C IMOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh ~ YMEHHUS  PACKPHIBATH  CYIIHOCTb:  OKUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUH MOCPEICTBOM COCTABJEHUS JJIEKTPOHHOIO OanaHca
ATUX PEAKIUNA; peakiuid HOHHOTO OOMEHAa IMYyTEM COCTABJICHUS WX TMOJHBIX H
COKpAaIIEHHBIX HOHHBIX YPaBHCHUMU; peakuii TUJIPOJIN3A; peakuii
KOMILIEKCO0Opa3oBaHus (Ha MpUMEPE THAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUSA );

c(hOpPMUPOBAHHOCTh yYMEHUSA OOBSICHATH 3aKOHOMEPHOCTH  MPOTEKaHUs
XAMHUYECKUX PEAKIHM C YYETOM HMX DSHEPreTHYECKUX XapPAKTEPUCTHK, XapakKTep
HM3MEHEHMS CKOPOCTH XMMHUYECKON PEaKIIUU B 3aBUCHMOCTH OT Pa3IMYHbIX (PaKTOPOB,
a TaKXE€ XapakTep CMEIICHUS XUMHYECKOrO PABHOBECHS IIOJI BIUSHHUEM BHEIIHUX
BozaeiicTBuil (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIINH, JICKAIIIE
B OCHOBE MPOMBIIIJICHHOTO TOJIYYEHHUsI CEPHON KUCIOThI, aMMHaKa, 00Iie HAyYHBIC
TIPUHIIHATIBI XUMHUYECKHUX MPOU3BOJCTB; 11e7ec000pa3HOCTh MIPUMEHEHUS
HEOPTaHWMYECKUX BEIICCTB B IIPOMBIIUICHHOCTH M B OBITY C TOYKH 3pEHHUS
COOTHOIIEHHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUN O METOJIaX HAYYHOTO TTO3HAHUS
SBJICHUW TPUPOABI — HAONIOJEHUE, HW3MEPEHHUE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peasibHBIA W MBICIICHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUS
MIPUMEHSTh ATH 3HAHHUS MPU SKCICPUMEHTAIBHOM HCCIEAOBAHWM BEIIECTB WU JJIsS
OOBSICHEHUS XUMUYECKUX SIBJICHUH, UMEIOUIMX MECTO B MIPHUPOJIE, MPAKTUUYECKOU
JICATEIILHOCTH YEJOBEKa 1 B OBCEIHEBHOM KU3HHU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBS3b XMUMHYECKUX 3HAHHUU C
MOHSATUSIMU U TIPEJICTABIICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIs O0ee
OCO3HAHHOTO MOHUMAHUS MAaTEPUAIIBHOTO €IUHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS TIPOBOJIUTH PACUETHI: C UCIIOIb30BAaHUEM TMOHATHIA
«MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIIEHTPALMS»; MacCChl
BeIIEeCTBA WK 00bEMa Tra3a 1o N3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UITH 00BEMY
OJTHOTO W3 YYacCTBYIOIIMX B pPEAKIMHM BEIMIECTB; TEIIOBOro 3(ddexra peaxiuu;
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3HAQYEHUS BOJIOPOJHOrO TOKAa3aTessi pacTBOPOB KHUCIOT U IIETOYEH C HM3BECTHOMU
CTEMNEHBIO JUCCOLMAIIMU; MacChl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJHO W3 MCXOAHBIX BEIIECTB JAHO B BHJIE PACTBOPA C OMPENEIEHHON MAaCcCOBOU
JI0JIel pacTBOPEHHOTO BEIIECTBA WIIH JaHO B U30BITKE (MMEET MMPUMECH ); TOJIA BBIXOAA
MPOAYKTa peakinu; OObEMHBIX OTHOIICHUH T'a30B;

chOpPMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUTAHUPOBATH M TPOBOIUTH
XUMUYECKUN SKCIIEPUMEHT (MPOBEJCHUE PEAKIIM MOHHOTO OOMEHa, MOATBEPKICHUE
KaU4EeCTBEHHOI'0 COCTAaBA HEOPTaHMYECKUX BELIECTB, OMPENEICHUE CPEAbl PACTBOPOB
BEII[ECTB C TIOMOIIBI0 MHANKATOPOB, M3YUYCHUE BIMSHHS Pa3TUYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOW pEaKlMH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad M0 TeMaM
«Metamnbs» 1 «Hemeramiby») ¢ coOM0eHUEM MpaBuil OE30MaCHOTO OOpaIleHUs C
BEI[ECTBAMH U JIA0OPATOPHBIM 000pyA0BaHUEM, (HOPMYITUPOBATH I1€JIb UCCIICI0BAHUS,
MPEACTABIATh B Pa3IMYHON (PopMe pe3ysbTaThl HKCHEPUMEHTA, aHAJIU3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAATh IMpaBUJia MOJIb30BAHUS XUMUUYECKOM
Nnocy0o u 7abopaTOpHBIM OOOpYAOBaHHEM, OOpallleHHus C BEHIECTBAaMU B
COOTBETCTBUM C HMHCTPYKIMSIMHU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTMYECKU II€JIECOOOPA3HOrO TMOBEACHUSI B OBITY U TPYJAOBOU
JEATEIIBHOCTH B IEJISIX COXPAHEHMS CBOETO 3J0POBbS, OKPYKAIOLIEH MPUPOTHOM
cpeabl W JIOCTHXKEHHS €€ yCTOMYMBOTO pa3BUTHS, OCO3HaBAaThb OMNACHOCTH
TOKCUYECKOTO JEWCTBUSI HA KUBbICE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BENIECTB, MOHMMasA cMbIci nokazarens [1K;

c(hOpPMUPOBAHHOCTh yYMEHUN: OCYIIECTBIISTh II€JICHANPABICHHBIA MOUCK
XUMHUUYECKON MH(GOpPMALUK B Pa3IMYHBIX UCTOUYHHMKAX (HAaydyHas M y4yeOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBod mHpopmaruu, HTEpHET U Apyrue), KPUTHUECKH
aHAIM3UPOBATh XUMUYECKYI0 MH(POpPMAIIHIO, TiepepadaThiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounvecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUH
[Ipeamer oprannueckoit xumun. Teopust
11 CTp OiHI/IH 0p TaHHUYECKUX COE I/IHCHI/IIE A.M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo paszneny 8
Paspnen 2. YraeBonopoabt
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubmmoreka IIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaIUCHBI, aJJKUHBI https://m.edso0.ru/d69df650
bu6nmnorexa LIOK
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOLOB U UX 4 bu6muoreka [IOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBONOPOAOE https://m.eds00.ru/d69df650
Hroro mo pasneny 35

Paznen 3. Kuciopoacoaep:xanue oprannyecKue coeIuHeHn st
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bubnunorexa LIOK

3.1 Crpret. Geron 1 https://m.eds00.ru/d69df650
KapOoHWIbHBIE COETUHEHUS: ANbIETUAbI U
3.2 KeTPOHLI Ka 60HOB1i[e KHACJIOTBI gﬂO)KII[{LIe 21 buGnuorexa [IOK
' - ap ) https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubnunoreka LIOK
3.3 Y TAeBO/IE! d https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. beiku 12 https://m.edsoo.ru/d69df650
Utoro no pazneny 12
Paspnen 5. BeicokoMOJIeKY IS pHbIE COCIUHEHUS
51 BricokoMoeKkyIsIpHbIE COEIMHEHUS 6 Bubmiorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Kounrpoabnsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' P https://m.edso0o.ru/2dd57f24
sneMenToB [. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHYECKHC Peakiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 H 1 1
eMETATLIbL 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaIbl 3 https://m.edso0.ru/2dd57f24
Hroro mo pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeToibl TO3HAHUS B XUMUU. XAMUS 1 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8
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IMPOBEPAEMBIE HA ETID 110 XUMHUU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJLHOM ITPOI'PAMMBI
CPEJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPeIHEro 001ero
TpeOoOBaHMS oOpa3zoBaHus

1 Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue MOHATHS (XUMUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, O-3JIEKTPOHHBIE OpOUTAIHN aTOMOB,
OCHOBHOE U BO30YXAEHHOE COCTOSHHE aToMa, HOH, MOJIEKyJa,
BAJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTD, CTENICHb OKUCIICHHS, XUMUYECKast
CBSI3b (O- U M-CBSI3b, KPATHBIE CBSI3U), TMOPUAU3ALMS aTOMHBIX OpOUTaIIEH,
KpUCTAJIJINYECKasi pelérka, Mojlb, MOJISIpHAs Macca, MOJISIPHBIN 00bEM,
MOJISIpHAsl KOHLEHTpALHs, pacTBOPbI (MCTHUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJUIOTUAPATHI, YIJEPOIHBIA CKeJeT, (yHKIMOHAJIbHAs TpyIIa,
paauKai, H30Mepbl, CTPYKTypHass ¢opMmyia, uzoMmepus (CTpyKTypHas,
11 reoMerpuueckas (UMC-, TPAHCU30MEpPHUs), TOMOJIOTMUECKUH  ps,
TOMOJIOTH, YIJI€BOJOPOABI, KUCIOPOA- U a30TCOJAEP/KALINE COEAUHEHHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIIeBObI, )KUPBI, OETIKN), MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS,
KPEKHMHT, PU(POPMUHI, TUIBl XUMHYECKHX peakUuuid (OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIE, 3K30- M OHIAOTEPMHUUYECKHE, PEAKIMH HOHHOIO
o0MeHa, TOMO- U TreTeporeHHble, 00paTUMble U HeoOpaTUMbIE), PacTBOP,
ANEKTPOJIUTBI, HEDJEKTPOIUTHI, AJIEKTPOJIUTHYECKAss  JIUCCOLMALUSA,
CTENEHb JMCCOLMALUN, OKUCIHUTENNb, BOCCTAHOBHTENb, DJIEKTPOJIU3,

CKOpPOCTb XUMHYECKOU peaKnnnu, XUMHUYICCKOC paBHOBeCI/Ie)

TEOPHUH U 3aKOHBI (TEOPHUS XUMHUECKOTO CTPOCHUSI OPraHUIECKIX BEIIECTB
AM. bytnepoBa, Teopus  DIJCKTPOIUTUYECKOW  JAMCCOIUAIINH,
[Tepuonnueckuit 3akon J[.MI. MenneneeBa, 3aKOH COXpaHEHHUS MAcCChl),
1.2 3aKOHOMEPHOCTH, CUMBOJMYECKUU S3BIK XMMHH, MHPOBO33PEHYECKHE
3HaHMS, JEeXKAallue B OCHOBE MOHUMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOEHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM M HaAMOJIEKYJISIPHOM YPOBHSIX
MpeACTaBICHUS 0 MexXaHu3Max XHUMHYECKHX peakiuid,
13 TepMO}II/IHaMI/IquKI/IX U KHHCTUYCCKUX SaKOHOMepHOCTﬂX nux HpOTeKaHI/IH,

0 XUMHUYCCKOM PAaBHOBCCHUHU, TUCIICPCHBIX CUCTEMAX
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1.4

(hakTONOTHUECKHE CBENCHUS O CBOWCTBAaX, COCTaBe, TMOJNYYCHUH U
0€30MacHOM  HUCIONB30BAaHUU  BAXKHEHIIMX  HEOPraHMYECKUX U

OpraHN4Y€CKUX BCIICCTB B 6BITy u HpaKTH‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.5

2.1

o0mye Hay4YyHbIe MPUHIUIBI XUMUYECKOTO TPOM3BOACTBA (HA TpUMEpe
MPOU3BOJICTBA CEPHOHM KHCIIOTHI, aMMHaKa, METaHoJla, NepepadOTKU
HedTH)

ChopMUpOBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHBIC IIPU3HAKKU U B3aUMOCBA3b U3YYCHHBIX HOHS[TPIfI, IIPUMCHATH
COOTBCTCTBYOIIHUEC IIOHATHUA HOpPHU OINMUCAHUHU CTPOCHUA U CBOICTB

HCOPraHNMYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

2.2

B3aMMOCBS3b XUMHUYECKUX 3HAHUM C TOHATHSAMHU M TPEACTABICHHUSIMU
JIPYTUX MPEIMETOB JJisi 00Jie€ OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYIIHOCTHU MATCPUAIIBHOT'O €ANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMEHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHUMHUYCCKUX COCI[I/IHSHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ XUMHUHU U TPUBUAJIbHBIC Ha3BaHUS BCIICCTB,
OTHOCAIIHUXCA K M3YUCHHBIM KJIaCCaM OPraHWYCCKHUX U HCOPTaHUYCCKUX

COEIUHEHUN

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIMKY JJISi COCTaBIEHHs (DOpMyn HEOPraHMYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U

CKeJIETHBIX ) (hOpMYJT OPraHUYECKHUX BEILECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HEOPraHWYeCKUe BEIECTBA, CAMOCTOSTEIbHO BBHIOMPATh OCHOBAaHHSA U
KPUTEPUH IS KITaCCU(PUKAITH N3y4aeMbIX XUMUYECKUX O0BEKTOB
OpraHMYecKHe BEIIeCTBa, CAMOCTOSITEILHO BEIOMPATh OCHOBAHHS U KPUTEPUU
JUIs KiacCu(UKAITUU U3Yy9aeMbIX XUMUYECKUX O0BEKTOB

M0 Pa3IM4YHBIM TpPHU3HAKaM (YUCITy U COCTaBYy PEarupyrolUX BEIIECTB,
TETIOBOMY P PEKTy peaKiinu, N3MEHEHUIO CTETIEHEH OKMCIICHHS DJIEMEHTOB,

00paTUMOCTH PEAKIINH, yUaCTHIO KaTaln3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUS XapaKTePU30BaTh DAJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM ¥ BO30Y)KJIEHHOM COCTOSTHUW) U HOHOB XUMUYECKUX
snemeHToB 1 —4 nepuonaos [lepuonnueckoii cuctemsl [I.1. Menneneesa u
WX BJICHTHBIE BO3MOKHOCTH, UCTIONIB3YS MOHSITHS S-, p-, U-3JIEKTPOHHBIC
opOuTaIH, SHEPTETUIECKUE YPOBHU

CpopMHUpPOBAaHHOCT, YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 0O0pa3yeMbIX HUMHU COCIWHEHHH I10

[IEpUOJAM U I'PYIIIaM
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ChopMUpOBaHHOCTE YMEHHSI COCTABIIATH YPABHEHHS XUMHUYECKHX

peakuil ¥ pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IOoCpCACTBOM COCTABJICHUA

AJEKTPOHHOTO OajlaHca 3TUX peakLuit

7.2

YPaBHEHUsl PpEAKUUN Ppa3IMYHBIX THUIIOB; IIOJHBIE M COKpAllEHHbIC
YPaBHEHUS peaKlMii HOHHOTO OOMEHA, YYUThIBAsl YCIOBUS, TP KOTOPBIX

OTHU p€aKIWU UAYT JO0 KOHIIA

7.3

8.1

8.2

10

peakuuii TUIPOJHN3a, peakuuid KOMIUIEKCooOpazoBaHusi (Ha MpuMepe

TUIPOKCOKOMITJIEKCOB I[IMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

Ha KOHKPETHBIX IPUMEPAX XapakTep 3aBUCUMOCTH pEaKLHOHHOU
CIOCOOHOCTH OpPTaHWYECKHX COCIMHEHMHA OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3aUMHOI'O BIMSHUS aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH pean3alui pa3IudHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

XapaKTCPHbIC XHUMHUYCCKHEC CBOMCTBa BCIIECCTB COOTBETCTBYHOLINMHA

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHMsI XapaKTE€pPU30BaTh COCTaB M BaKHEHIne
CBOWCTBA BEULIECTB, MNPHUHA/UICKAIUX K OINpedel€HHBIM KjlaccaM |
rpynmnaM COeAUHEHHUH (IIPOCThI€ BELECTBA, OKCHUJIbI, TUAPOKCUIBI, COJIU;
YTJI€BOAOPObI, MPOCThIE 3(PUPBI, COUPTHI, (PEHOIBI, aTbAETHABI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE 3(UPBI, >XUPBI, YIJIEBOJbI, AMHUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb YMEHHSI MPOBOJMTH pAcUEThl MO XUMHUYECKUM
dbopMyliaM M ypaBHEHHMSIM XHUMHMUYECKHUX PEAKIHH C HUCIOJIb30BAHUEM

(U3MYECKUX BEJIUYMH:

10.1

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITU OJTHO U3
HWCXOJHBIX BEIIECTB JAHO B BHUJIE PACTBOpPA C OMNPEACIEHHON MAaCCOBOM

J0JIeH pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2
10.3
10.4
10.5

11

MacCOBOU WJIH 0OBbEMHOM JTONTH, BBIX0/1a IPOAYKTA PEAKIIHH
TEIIOBOTO 3P deKTa peakuuit

00BEMHEIX OTHOILICHHI T'a30B

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BeliecTBa

Bnanenue cucremoill 3HaHMM O METOJAaX HAy4YHOIO MO3HAHUS SIBIICHUM
MPUPOBI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE NMPUMEHSTH

OTU 3HAHUA IIPU SKCICPUMCHTAJIBHOM HCCICAOBAHHMU BCHICCTB W JJIA
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O0OBSACHEHHST XUMHUYECKHUX ﬂBHeHHﬁ, HUMCrOmuUx MECTO B IMpUPOIC,

Hp&KTH‘-IGCKOfI ACATCIIbHOCTHU YCJIOBCKA U B HOBCG,[[HGBHOI\/JI KHU3HU

12

CdhopmupoBaHHOCTH YMEHHS IPUMEHSATH (MCIIOJIb30BaTh) 3HAHUS O COCTaBE
M CBOMCTBaX BEHIECTB JJIsi OKCIEPUMEHTAILHOM TPOBEPKU THIOTE3
OTHOCUTEJIPHO 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKUX peaKIHuid u
MIPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX  OCYILECTBICHHS; CHCTEMHBIE
XUMHUYECKHE 3HAHUS i1 OOBSCHEHUS W MPOTHO3UPOBAHUS SIBJICHHIM,
HMMEIOIMX ECTECTBEHHOHAYYHYIO MPHUPOAY; JUIsl TPHUHITHS TPAMOTHBIX

peleHuit mpobeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMUpOBaHHOCTh yMEHHS IUIAHUPOBATh M TPOBOJUTH XUMHUYECKUH
IKCHEPUMEHT (MOJYyYeHHE W HW3YYCHUE CBOWCTB HEOPraHHMYECKUX U
OpPraHUYECKHUX BEIIECTB, Ka4eCTBEHHBIC PEAKIMH  YIJIEBOJIOPOJIOB
Pa3MYHBIX KJIACCOB M KHCIOPOICOACPIKAIINX OPTaHWMYECKHX BEIECTB,
pelieHue IKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHWYECKUX W OPraHMYECKHX BEUIECTB) C COOJIOJCHHEM IpaBHII
O0e3omacHOro  oOpamieHuss ¢  BemeCTBAMH W JIAOOpaTOPHBIM
obopynoBanueM; (popMyIHpoBaTh 1ETU HCCIECIOBAHUS;, MPEICTABIATh B
pa3uyHON (GopMe pe3yibTaThl AKCICPUMEHTA, aHAJIU3UPOBATh U

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMupoBaHHOCTh YMEHHS OCYILECTBIIATH IIEJICHANPABICHHBIA MMOUCK
XUMHYECKON MH(OpMAIK B pa3INYHbIX UCTOYHHUKAX (Hay4YHas M y4eOHO-
Hay4Has JINTepaTypa, CpeacTBa MaccoBoil nHGopMaluu, cetb MHTepHET 1
Jpyrue), KpUTHYECKH aHAIM3MPOBATh XUMHUECKYI0 HH(pOpMaIHNIo,
nepepadaTbiBaTh €€ U HCIOJb30BaTh B COOTBETCTBHHM C TOCTaBICHHOU

yueOHOIl 3aaueit

ChopMupoBaHHOCT, ~ yMEHHUS  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HWH(MOPMALIMIO C TIO3HIMK HSKOJOTMYECKON 0e30macHOCTH
TIOCJICZICTBUI OBITOBOM M TMPOM3BOJACTBEHHON JESITELHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmiepepaboTKol BemiecTB; CHOPMHUPOBAHHOCTH YMEHUMN
OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA )KUBBIE OPTaHU3MbI ONPEACTIEHHBIX
BEIIECTB, IIOHMUMAs CMBICI TIOKa3arelis MpeAeIbHOW  JIOMYCTUMOM
KOHIIEHTPAIIUMA, W TIOSICHATH HA TPHMEpax CrocoObl YMEHBINCHUS U

npeaAoTBpaICHUA UX BPEAHOT'O BO3JICMCTBUS Ha OpTraHU3M 4YCJIOBCKa
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IHNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHUH

Kon

11

1.2

1.3

14

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeopeTnyeckre OCHOBbI XUMUHU

Crpoenne BemiectBa. CoBpeMEHHasi MOJENIb CTPOCHHUsI aToma. PacmpeneneHue
9JIEKTPOHOB MO0 JHEPreTHYECKUM ypoBHAM. Kiaccupuranms XUMHYECKHUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe OJICKTPOHBI

[Tepuonuueckas cucrema xuMuueckux seMeHToB [[.1. MenaeneeBa. @uzndeckui
cmbici [lepuoanueckoro 3akona J[.M1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M WX COEAMHEHHMH IO IEpUOJAaM M TpyIIam.
3aKOHOMEPHOCTH B HW3MEHEHMH CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX

CO@HHHGHHﬁ, BBICIIHUX OKCHAOB U THAPOKCHUAOB
BaneHTHOCTD. BJICKTpOOTpI/IHaTeJIBHOCTL. CreneHb OKHUCIICHUS

Bunbel xuMudeckoii cBsi3u (KOBaJIeHTHAs, HOHHAs, METaJUTMUECKas, BOAOPOIHAS) U
MexaHU3Mbl €€ oOpa3oBaHus. MexMoIeKysipHbIE B3auMojeicTBUA. Bemecta
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOTO CTPOCHHMS. THMBI KPUCTALTMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘l@CKOﬁ peH_IéTKI/I

1.5

Xumnyeckas peakus. Knaccuduxanus XMMHUUECKHUX peakMi B HEOpraHMUeCKOi

n OpFaHI/I‘ICCKOﬁ XHMUH. 3aKOH COXPAaHCHUS MACChI BCIICCTB

1.6

CKOpOCTB pCaKknuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (l)aKTOPOB

1.7

1.8

1.9

TemnnoBbie 3¢ dexTh XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs
OOpatuMmble peakiuu. XuMu4yeckoe paBHoOBecue. DakTopel, BIUAIOLIME HA
cocrostHue xumuieckoro pasHosecus. [Tpunnun Jle Illarense
Onexrponutuyeckas auccouuanus. CunpHble W cinadble n1eKkTpoiauThl. Cpena
BOJHBIX pAcTBOPOB BEIECTB: KHCJas, HeWTpaibHas, IeiaoyHas. CreneHb

nucconuanu. Peakmn noHHOTO 0OMeEHa

1.10

IMuaponus comeit. MornHoe mpowusBenenre BoAbl. Bomopoansiii mokazatens (pH)

pacTBopa

1.11

CriocoObl BbIpa)kKeHUs! KOHIEHTPALMK PacTBOPOB: MACCOBas J0JIA PaCTBOPEHHOTO
BelIEeCTBa, MOJISIpHAs KOHIEHTpalusl. HachllieHHbIe U HEHACHIILEHHBIE PacTBOPHI,

PacTBOPUMOCTD. KpI/ICTaJIJIOl"I/II[paTLI

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknunu. IloBegeHue BelIeCTB B cpeaax ¢

pa3HbIM 3HaueHueM PH. MeTo bl aeKTpoHHOTO OanaHca
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1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIABOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHeHnii. HomeHkmatypa Heoprann4eckux

BCIICCTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIOB (HATPUH, Kaduil, Kadbllui, MarHuii,
ATIOMUHHM, IUHK, XPOM, >Kele30, Melb) U uX coenuHeHui. OOmume crnocoOsl
MOJIy4YEHHUs] METAIIJIOB

XUMUYECKHE CBONCTBAa BaKHEUIIMX HEMETAJUIOB (TaJOreHoB, Cephl, a3o0Ta,
dbochopa, yraepoga W KpeMHHUS) M UX  COCAUHEHUH  (OKCHJIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOTHBIX COSAMHCHUINA)

I'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIICCTB, IPUHAICKANINX K PA3TMIHBIM

KJj1accaM

2.5

#HHPar##H#  nentTudukanms HeopraHmuecKux coeanHeHuni. KagectBeHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTaHNUYECKOM XUMUU

3.1

OCHOBHBIE  TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHMSI  OPTraHUYECKUX
coequHeHnii A.M. BbytnepoBa. YriepoJHbIii CKeJIeT OpraHMYeCKONl MOJIEKYJIbI.
KpatHocTh xuMmuueckod CBsI3U. S- U P-CBsA3H. SP3-, SP2-, SP-rubpuau3anuu
opOuTaneii aToMOB yriiepoaa. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[Tonstre o pyHkuKMOHaNBbHOM Tpymie. OprueHTauoHHbIe 3D (EKTh 3aMecTuTeNen

3.3

3.4

3.5

[IpencraBnenne o kiaccuukanuu OpraHUYecKUX BemiecTB. HomeHkmaTypa
OpPraHMYECKUX COCIUHEHHH (cucTeMaTHdeckas) WM TpPUBHAIbHBIE Ha3BaHUs

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHNYCCKUX BCIICCTB

CBo0OoIHOpaAMKABbHBINA U MOHHBIA MeXaHU3MbI peakiuu. [lonsTre o Hykneoduie

u snektpoduie. [Ipasuno MapkoBuukosa. IIpaBuio 3aiiiesa

Ankanpl. XMMHUYECKHE CBOMCTBA AJKAaHOB: TaJOr€HUPOBAHUE, ETHIPUPOBAHUE,
TEPMUYECKOE pA3JI0KEHHUE, KPEKUHI, Hu3oMmepusanus, ropeHue. Ilomydenue
ankaHoB. {uknoankansl. Crienn¢rka cBOWCTB HUKIOATKAHOB ¢ MaJIbIM pa3MepoM

OUKIIa. PeaKHI/II/I MPUCOCANHECHUSA U PAIUKAJIBHOI'0 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOWCTBA: pEaKIMU MPUCOCIMHECHHS (TaJIOTeHUPOBAHHE,
TUAPUPOBAHUE, THUJIPOTaJOT€HUPOBAHUE, THUIpaTalusl), TOPEHUs, OKHUCICHUS WU
nonuMepu3aui. [[poMelnieHHbIe U Ta00paTOPHBIE CITOCOOBI MOTYYCHHSI ATIKEHOB
Ankanuensl. XUMHUYECKHE CBOMCTBAa aJKaJUEHOB: pPEAKIUU MPUCOCIUHEHUS
(rumpupoBaHHUe, TAJIOr€HUPOBAHME), TOpPeHUs U noiumepusanuu. llomyudenue

aJIKaJIUEHOB
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3.8

3.9

3.10

3.11

3.12

3.13

3.14

AnxuHbpl. XMMHMUYECKHE CBOMCTBA: PEAKIMM IPUCOECIUHEHUS (TaJoreHUpOBaHUE,
THJIPUPOBAHUE, TUApATAlMs, THUAPOTAIOTEHHUPOBAHUE) KaK CIOCOO IOIyYCHHS
IIOJINMEPOB U JIPYruX IOJIE3HBIX NpONYKTOB. Peakuuu 3amemenus. ['openue
alleTWJICHA KaK UCTOYHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHHM Ul CBAPKU U PE3KU

MCETAJIJIOB. HpI/IMeHeHI/Ie aliCTHUJICHA

ApeHbl. XuMHUYECKHE CBOICTBA OEH301a: PeaKMU MIEKTPO(UIBHOTO 3aMEeLIeHN,
IIpUCOEAUHEHNsT  (TMAPUPOBAHME, TaJOreHUpoBaHWeE). Peaknus  ropeHwus.
OcobeHHOCTH XUMUYECKHUX CBOMCTB Toryosa. [lonydyenue 6enzona. OcobeHHOCTH
XUMHUYECKHX CBOUCTB ctupoina. [lomumepusanus ctupona. CrnocoObl NOdydeHUs U

IMIPUMEHCHUEC apOMATHUYCCKUX YIJTICBOAOPOA0B

Crouptel.  IlpenenpHble  OIHOATOMHBIE  CHUPTHL. XUMHUYECKHE CBOMCTBA:
B3aMMO/ICHCTBHE C HATPHUEM KaK CIIOCO0 YCTAaHOBIICHUSI HAJTMYUS TUAPOKCOTPYIIIIHI,
C TaJIOTCHOBOJIOPOJAMH KaK CIOCO0 TIOMY4YeHHS pPAcTBOPHUTENCH, BHYTpU- H
MEXMOJIeKyNsApHas aeruapartanus. Peakmus ropenusa. Ilomyuenue staHona:
peakmus OpOKEHUsI TIIFOKO3bI, TUAPATAIMS dTUICHA. DTHICHIJIUKOIb U TIUIEPUH

KaK MpeaACTaBUTCIN NPEACIbHBIX MHOIOAaTOMHBIX CITMPTOB

®enon. XuMuU4Yeckue CBOMCTBa (peHoma (peakiuu C HATPUEM, TUAPOKCHIAOM

HaTpusi, Opomom). [lomyuenne denona

Anpaeruapl. XMMHYECKHE CBOMCTBA MPEICNbHBIX allbIETU0B: TUIPHUPOBAHUE,
KAueCTBEHHBIC DPEAKIUU Ha KapOOHWIIBHYIO Tpynmy (peakuus «cepeOpsHOro
3epkanay, Bzaumonenctsue ¢ ruapokcunom Meau (Il). Tlomyuenue mpeneabHbIX
aJbJIETU/IOB: OKHMCJEHHE CIHUPTOB, TUApaTalus aleTuieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PC€aKu OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIOTBL. XUMHUYECKHE CBOMCTBA MpPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MYpPaBbUHOM KHUCIOTHI.
[lonyyeHne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIIEHHE
AJIKaHOB, AJIKCHOB, IEPBUYHBIX CIIMPTOB, ANbAETMAOB. BBICIINME IpeneibHbIE U

HCIIPCACIIbHBIC Kap6OHOBLIC KHUCJIOTBI

Croxuble 3¢upbl 1 KUpbl. CIOCOOB! MOTYUYEHUS CIOKHBIX 3(UpoB. OOpaTUMOCTD
peakiuu sTepudukanuu. I[IpuMeHeHue CIOXKHBIX APHUPOB B MUIIEBOH U
nap@roMepHON HPOMBINUIEHHOCTH. JKUpPBI Kak CIIOKHbIE 3(UpHI TIUIEpUHA U
BBICIIMX KapOOHOBBIX KHCJIOT. XMUMHYECKHE CBOMCTBA >KMPOB: T'HJIPUPOBAHUE,
okHcieHue. ['maponus, WM OMBUIEHHE, JKUPOB KaK CIOCO0 MPOMBIIIJICHHOTO
MOJTyYeHUsI COJIeH BBICHIMX KapOOHOBBIX KHCJIOT. MBIIA Kak COJIM BBICHIMX

KapOOHOBBIX KHUCJIOT

3.15

XHUMUYECKUE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U aJIbJAETUIHOMN
TPyl ¥ MOJIOYHOKHCTIOE OpoxkeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAuYeHHE B

KU3HCACATCIIBHOCTHU OopraHusma. I[I/Icaxapnﬂm: caxapo3a, MaJIbTO34a.
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BoccranaBnuBaromuye M HEBOCCTAHABIMBAKOIUME Aucaxapuiabl. ['maponus
nucaxapunoB. Ilonmucaxapuapl: kpaxman, riavkoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMana, TIJMKOreHa U 1e/unono3sl. dusnyeckue CBoOWCTBAa Kpaxmajga H
LEJITF0JI03bl. XMMHUYECKUE CBOIMCTBA KpaxMaia: I'MJIpOJIn3, KaueCTBEHHAs peaKius
C MoxoM. XMMUYECKHE CBOWCTBA LEJUIIOJO3BI: THAPOIU3, MOIydeHHEe 3(PUpoB

1eToo3el. [ToHsITHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AllETATHBIN MIEINK)

3.16

3.17

3.18

AMUHBL. AMUHBI KaK OpPraHWYeCKHe OCHOBAHUS: PEaKUUU C BOJOH, KUCIOTAMH,
peakuusi TOpeHus. AHWIMH Kak TMpEeJCTaBUTEIb apOMATHUUYECKUX aMHHOB.
XHWMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJICHCTBUE C KUCIIOTaMH, OPOMHOM BOJIOH,
okucaeHue. [lonydeHrne aMMHOB aJIKWIMPOBAHHEM aMMHaKa W BOCCTAHOBJICHUEM

HUTPOIPOU3BOJHBIX YIIIEBOAOPOIOB

AMUHOKHUCIOTBl U OelKd. AMHHOKHMCIOTBHI Kak aM@OTepHbIE OpraHHUYEcKue
coenuHeHusi. OCHOBHBIE AMHHOKHUCIIOTHI, OOpasyromue Oenku. XHUMHYECKHe
CBOICTBA O€JIKOB: TUIPOJIN3, ACHATYpaIUsl, KaYeCTBECHHbIE (LIBETHBIC) PEAKIIMH Ha

Oelku

CrpoeHue u CTPyKTypa MOJMMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHuss MoJieKyl. OCHOBHBIE CIOCOOBI TOJYYEHHS] BBICOKOMOJIEKYIISIPHBIX
COCIIMHECHUI: peakIny MOJMMEpH3aMi U IoJMKoHaeHcaru. Kiraccupukamus

BOJIOKOH

3.19

#H#Par#H# 1 nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

4.2

Xumuss B TOBceqHEBHOW xku3HU. [IpaBuna Oe3omacHON pabOThI € €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

XHUMHSA U 310pOBbE. XUMUSA B MEIULIMHE. XUMHUS U CENBCKOE XO3SMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMUS U SHEPTeTHUKA: PUPOIHBINA U MOMYTHBIN HEPTSIHOM ra3bl,
uX coctaB M ucnoib3zoBaHue. CoctaB HedhTH H €€ mnepepaboTka (IPUPOIHBIE

HMCTOYHUKH YTIICBOJIOPOJIOB)

4.3

4.4

XUMHUA W DKOJOTHs. XHUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIeH Cpeapl U €ro
nocnenctBus. Oxpana rugapocdepsl, mMouBbl, atMochepsl, (Gaopbl U (GayHbl OT
XUMHUYECKOTO 3arpsisHeHus. l[Ipobimema OTX0MOB ¥ TOOOYHBIX TPOJIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

OOmue mpeacTaBleHUss O MPOMBINIICHHBIX CIMOCO0aX TMOMYYSHHS] XUMHUYECKHX
BEIIECTB (Ha TPHUMEpPE MPOM3BOJACTBA aMMHAaKa, CEPHOM KHUCIOTHI). UEpHas u
BeTHasg MeTayuTyprusi. CTEKJIO U CUIMKATHASI TPOMBIIUICHHOCT. [[poMblIieHHast

opraHnvcckas XuMusl. CBIpBé AJIs1 OpT aHUYECKOH MPOMBIINIJICHHOCTH
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Tunel pac4€THBIX 3a1a4

Pacuérsl Macchl BeniecTBa min 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY

>4 BEIIIECTBA, MACCE WM 00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérsl TermnoBoro s dexra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLUAX
54 Pacuérer macchl (00bE€Ma, KOMUECTBA BEIIECTBA) POAYKTOB PEAKIIHH, ECITH OJHO
' 13 BEIICCTB JIaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer MmaccoBo¥ mim 00BEMHOMN JOIU BBIX0/1a IPOAYKTA PEAKITUH OT
' TEOPETUYECKU BO3ZMOXKHOTO
Pacuérel maccbl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO
5.6 13 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MAaCCOBOM J10yIei
PacTBOPEHHOTO BEILIECTBA
5.7 Pacuétsl ¢ ucnonb30BaHNEM MOHITHI «MacCOBast 10JIs», «MOJIIpHAs
' KOHIICHTPALUS», «PACTBOPUMOCTb
Haxoxnenne MoneKysipHOi (hopMyIIbl OPraHUYecKOro BEIIeCTBa 0 €T0
5.8 IJIOTHOCTU U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSALIMX B €70 COCTaB, U 110

IpoaAYKTaM CropaHust
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