awpexor
BIOIKE
YYPEXTIEHVE CPEAHAR
OBLIIEOBPASOBATENHAS LIKOMIA Ne 100
KATIHMHCKOTO P HKT-1

MUHHUCTEPCTBO IIPOCBEINEHHS POCCHIICKOI ®EIEPAIIII

IIPABUTEJIbCTBO CAHKT-IETEPEYPLA

KOMMUTET IO OBPA30OBAHHUIO |

«OBCYXIEHO U ITPUHATO»
Pemenuem Ilenarorngeckoro corera
I'BOY mxoma Ne 100

Kamuuaunckoro pationa Cankr-Ilerep6ypra

ITpotokon Ne 1 ot «27» aBrycra 2026 r.

«PACCMOTPEHO»

Ha 3aCeJlaHuH NPEeIMETHOH Kadenpsr
I'BOY mxona Ne 100

Kanununckoro pationa Carkr-IlerepOypra
IIporokon Ne 1 ot «26» aBrycra 2026

IIpencenarens /Tapytun A.A./
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«YTBEPXIAIO» .~ &
H.o. nupekTopa FBdY mﬁkona Ne 100

Kanuannckoro paiiona Cankt-IlerepGypra

PABOYAS MPOTPAMMA
y4e0HoOro npeamera «XuMus», yriryoJIeHHbIH YPOBEHD
[t obygaronuxcest 10-11 kmaccos
T'ocynapeTBeHHOro 01017KeTHOr0 001e06pPa30BaATEILHOIO YUPeKICHHUS]
cpennss obueobpasoBarenbHas mKoJaa Ne 100
Kannaunckoro paiiona Cankr-Ilerepoypra
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MNOACHUTEJIBHASA 3AIINCKA

Pabouasi mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHO 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeaHero ootero oopazoanus(DOIT
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojgaBaHuss y4eOHOro mpeameTa
«Xumus» B 00pa3oBarelibHBIX opraHuzanuax Poccuiickoit  ®Deaepaiuu,
peau3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHaIbHOrO 00pa3oBaHMUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUW K YPOBHIO IOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e uH(POPMAIIMOHHO-METOIUYECKAs], peanu3anusi KOTOpoil obecrieunBaeT
MOJIyYE€HHUE TMPEJICTABICHUSI O LEJSIX, COACPKaHUM, OOIIeH cTpaTeruu oOy4yeHus,
BOCIIUTAHUSI M Pa3BUTHA OOyYalOIMXCSl CPEACTBAMH MpeaMeTa, M3y4aeMoro B
pamMKax KOHKPETHOTO TpoduIis;

® OpraHM3alMOHHO-TIAHUPYIOIIAs, KoTopas npeaycMaTpuBaeT
OTpeJieSICHHE: TMPUHIIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEILHOCTH W3YUYCHHS
y4eOHOro Marepuaja, KOJWYECTBEHHBIX W KAYeCTBEHHBIX €ro XapaKTePUCTHK;
MOAXO0J0B K (OPMHUPOBAHUIO COJEPKATEILHON OCHOBBI KOHTPOJISI M OLICHKHU
00pa3zoBaTeIbLHBIX JOCTIKEHUN 00y4arolmMXcsl B paMKax UTOTOBOW aTTeCTalluy B
dbopmMe eTMHOTO TOCYAaPCTBEHHOTO 9K3aMEHA 110 XUMHH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:



® YCTAaHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJEpkKaHUe, 00s13aTeIbHOEe
JUTSL U3YYEHUS B paMKax OTAENbHBIX NMpoduieH, mpeaycMaTpuBaeT pacipeaeiieHue
U CTPYKTYpUpPOBaHHE €ro MO KjaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
JUHUSM/pasenaM Kypca;

e 1aT MpUMEpPHOE paclpesiesieHne Y4eOHOro BPEMEHHU, PEKOMEHyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e [QpeajaraeT MNPUMEPHYI IOCIEI0BAaTEIbHOCTh HM3YYEHHS Y4YEOHOro
Marepuansa C Y4E€TOM JIOTUKM IIOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 1aT METOJUYECKYIO MHTEPIPETALNIO LIeJIeH U 3a]]a4 U3yYeHUs MpeameTa
Ha yTIyOJIEHHOM YPOBHE C y4ETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME CPEIHETO
obmiero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTUKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILEro
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), & TAKKE C YUYETOM
OCHOBHBIX BUJIOB Y4€OHO-TI03HABATENIbHBIX ACUCTBUI 00YYaIOIIErocs 0 OCBOCHHIO
coJiep KaHusl IpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl. 3a IpeieIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapHaHTHOW) COCTAaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUus»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUS.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOT0 OOYYEHHUS Ha YPOBHE CpeaHEro oobmiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOTO W3Y4YCHHUs HaNpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM 3TallOM MOJIYYeHHs] XMMHUUECKOT0 00pa30BaHus
B paMKax H3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JYCLUUIUIMH B By3aX ¥ OpraHu3alusX CpeHero MpodecCcruoHaIbHOr0 00pa3oBaHusl.
B sroli cBsi3M n3ydeHune npeaMeTa « XUuMHs OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA
pacuiMpeHre | YriiyOJeHUEe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCIIEKTUBOM  MOCIEAYIOIMIEr0 TIMOJMYYeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranmzanusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3YUEHUE TIPeAMETA
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEUICHUE 33]1a4 BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIEMHTEIICKTYyaIbHbIX



YMEHHM, YMEHHUH palMOHANIM3alMU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIIbHOCTH, UMEIOLINX MEKIUCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.

CocrapngomyuMu mpeaMera «XUMUs» Ha YpPOBHE YIiyOnEHHOTO M3y4eHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOwmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH oJioxkeHust ®I'OC COO o pazauansix 6a30BOTo M yriay0a&EHHOTO ypOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeaeiI€HHOE TEOPETHYECKOE OMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOTrHUECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE M3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00BEMA 3HAHUI O XUMHUYECKHUX 3JIEMEHTAX U CBOKMCTBAaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIriayOIeHUs PeICTaBICHUI O CTPOCHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTAX IHPOTEKAHMS PpPEAKLUH,
paccMaTpUBaEeMbIX C TOYKHM 3PEHUS XMMHYECKOM KUHETUKA U TEPMOAVHAMUKH.
N3ydyenne nepuoanyueckoro 3akoHa U lleprognyueckod CUCTEMBl XUMHYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MIPEICTABICHUSX
O CTpOeHMM aToma. XHMHUYECKas CBSI3b OOBIACHAETCA C TOYKU 3pPEHHUSA
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHu3MOB e€ oOpa3oBaHus. M3ydueHHe THUNOB peakuUuil JOMOJIHAETCS
dbopMUpOBaHHEM MpPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COENMHEHUH yaensercs ocoloe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIEPKaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB ONpeea€HHOro npoduiis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOMOJIHEHUH K O0OImeld cucTeMe MPeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE IpeaAMeThl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa JJisi KJIacCOB XUMUKO-(PU3ndecKoro npoduiis 60b110€ 3HaueHne OyayT
MMETh AJIEMEHThI Y4eOHOro Matepuasa rno oouieit xumuu. [Ipu nuzydenuun npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAelaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexynsipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHHsI MacChl M SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHNS O CTPOEHUHU BEIECTB U APYTOE.



B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIIUKA yAETbHBIA Bec Oy/leT UMETh OpraHuyecKas
xumusi. B 3ToM ciryyae npenocTaBisieTcsi BO3MOKHOCTD JIsl 00jiee 00CTOATENLHOTO
PacCMOTPEHUSI XUMUYECKON OpraHu3aliy KJIETKA KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEICTABUTEIIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4YEHHS CYIIHOCTH MHPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHHUS.

B mane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHMS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWM M3y4eHHE NpeaMera «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX ¢ yU€OHBIMHU MPEIMETAMHU.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YpPOBHE),
3aJaueil MEepBOCTENEHHONM 3HAUYMMOCTH SIBISETCS (DOPMHpPOBAHHE OCHOB HAYKHU
XMUMHHU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JEITETbHOCTU
YeJI0BEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pelienue 3Ton 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LeJeH, Kak:

e (QopmupoBaHuE TPEACTABICHUI: O MaTEepUAILHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSX U ITIO3HABAEMOCTH SBJICHUM IIPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylled pojid B 00ECHEeUEHUU YCTOMUYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTUYECKOMN, SJHEPTEeTHUECKON U MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JIaHUM HOBBIX MaTEpHUAIOB, HOBBIX
VMCTOYHHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO M HPHUPOJAHOU
cpene;

® OCBOCHHE CHUCTEMBl 3HAHMM, JEXKAIMUX B OCHOBE XUMHYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (yHAAMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUU XHMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pAa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKAHUS XMUMHUYECKUX DPEaKIUM, O XMMHUYECKOM pPAaBHOBECUH, PACTBOpax M
JUCIEPCHBIX CHUCTeMaxX, OO0 OOLMX HayyHbIX MPUHIHUIAX XUMHYECKOTrO
IIPOU3BOJICTBA;



e ¢opmupoBaHue y  OOydYalOIIMXCA  OCO3HAHHOIO  TOHMMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHYECKUX 3HAHUU JJI1 OOBSICHEHUS! KIIFOUEBBIX
uaeil u npoOjeM COBPEMEHHON XUMHH, A OOBSCHEHHUS M IPOTHO3WPOBAHUS
SBIICHUHM, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHPOAY; TPaMOTHOTO pPEIICHUs
npo6JieM, CBSI3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMS, aHAIN3A U OLICHKH C MO3UIUI
IKOJIOTUYECKON 0e30MacHOCTH TMOCIEACTBUI OBITOBOM M MPOU3BOACTBEHHOMN
NEATEIbHOCTH  YEJOBEKAa, CBS3aHHOW €  XMMHYECKUM  IIPOU3BOJICTBOM,
HCITIOJIb30BAaHUEM U TIEpepabOTKOM BEIECTB;

e yruyOJeHHe TMpPEeACTaBICHMH O  HAy4YHBIX  METOJIaX  TO3HAHWUA,
HEOOXOAMMBIX JIJISi PUOOPETEHNS YMEHUN OPHEHTHPOBATHCS B MHUPE BEIISCTB U
OOBSCHEHUS XUMUYECKUX SBIICHUN, IMEIONTUX MECTO B IPUPOJIE, B MPAKTUICCKOM
JESITEIbHOCTH 1 TIOBCETHEBHOM JKU3HHU.

B mnnane peanuzaiuu mepBOOYEPETHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIUI 1IEJIOCTHOM CHUCTEMBI CpEIHEro oouiero oOpa3oBaHUS NpPU HU3YUYECHHUU
npeaMeTa « XuMus» Ha yriiyoJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT
TaKue 1eJId U 3aJ1a4u, KaK:

® BOCHUTaHUE YOCKIEHHOCTH B I[I03HABAEMOCTH SIBIICHUNA MPUPOJIBI,
YB@XEHHUS K MPOIIECCYy TBOPYECTBA B OOJIACTH TEOPETHYECKUX W TMPHUKIIATHBIX
UCCIIEJOBaHUM B XHUMHUHU, (HOPMHUPOBAHME MHPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBALUMU K OOYYEHHI0O W TO3HAHUIO, CHOCOOHOCTEM K
CaMOKOHTPOJII0O M CaMOBOCHHTAHWIO Ha OCHOBE YCBOCHHS OOIIEUETOBEUECKUX
LICHHOCTEH;

® pa3BUTHE NMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUECKUX
criocoOHoCTEH oOyJaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBLHOI'O OTHOIIIEHUS K
caMO00pa30BaHUIO M HENpPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npo¢eCCUOHAILHON M OOIIECTBEHHOU AEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase KU3HH;

e (GopMHpOBaHHE YMEHHMI M HABBIKOB Pa3yMHOI'O MPUPOJIONOJIb30BAHUS,
pa3BUTHE SKOJOTMUYECKOM KyJIbTYpbl, MPHOOPETEHHE OIbITa OOIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OOmiee 4YMCIO YacoB, MPEAYCMOTPEHHBIX [JII M3YyYCHHs] XUMHUU Ha
yIIIyOJICHHOM YPOBHE CpelIHero obiero oopazoBaHus, coctapiset 204 yacos: B 10
kiacce — 102 yaca (3 vaca B Hezeno), B 11 kiacce — 102 yvaca (3 yaca B HEZeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMU.

[TpenmMeT 1 3HaYEHNE OPraHUYECKOW XUMHUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToma Yriaepojaa. XHMHUYEcKas CBA3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CHocoObI pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHUYEeCKUX COE€OUHEHUN. MoJeKyIsipHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHA,
ckenetHass. M3omepus. Buael u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DneKTpoHHbIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPH HArpeBaHUU (IUIABJICHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHUE MOJIEICH MOJIEKYJ OpPraHUYECKUX
BEILECTB.

YriaeBoaopoasl.

Ankanbl. ["'oMosiorudeckuil psii ankaHoB, oOmmasi popmysia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-



ruOpuan3anus aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3AINU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEaKIUi PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHSI U XUMUUYECKUX CBOMCTB MaNbIX (IIUKJIOMPOIaH, IUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTeKCaH) [UKI0aTKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX opOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuy NPUCOEAUHEHNS, 3aMEIICHHS B O-IIOJIOKEHHWE IIpU JBOWHOW CBS3H,
nosimMepusanuu u okucienus. [Ipasmiio MapkoBHukoBa. KauecTBeHHbIE peakunn
Ha JIBOMHYIO cBs3b. CIIOCOOBI MTOJIyUYEHHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COTPSHKEHHBIX IUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusarus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XHWMHMYECKHE CBOMCTBA: pEaKLU NIPUCOECAUHEHUS, TUMEPHU3ALIUN U TPUMEPU3ALIAH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peaky Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U PUMEHEHHE
AJIKWHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIIUU 3aMEIEeHUS] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaJUKalle, PEAKUWH NPUCOECIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YTIIEBOIOPOIOB.



[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHnHslif yrojib U mpoayKThl ero nepepadboTku. CrnocoOsl nepepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, HUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIIICHHOCTHU U B OBITY.

['eHeTnUecKas CBSA3b MEXKAY PA3TUUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHME TaJOrEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOTpymmy. JledcTBUE Ha TaJOTeHIPOU3BOAHBIE BOJHOIO H CIMPTOBOTO
pactBopa miénouyn. B3auMoaencTBUE NUrajJOr€HAIKaHOB C MarHUE€M U IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX NPEBpaICHUN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yriieBOJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciiBeunBaHUE OpPOMHON WIIU
MOAHON BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAaHUYECKHUX BEILIECTBAX, OJYYEHUE ATUIIEHA U U3YyUYCHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
IJIACTMACC, Kay4yKOB M PE3HUHBI, MOJCIMPOBAHHUE MOJIEKYJ YTIECBOJAOPOJOB H
raJOre€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsiopoacoaep:kamue opranmyecKkue coeJMHeHHS.

[IpenenbHbie OoAaHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumveckuil psan, obmas ¢opmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIMU 3aMEILICHUS, ACTUApATallud, OKHUCJICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBHUECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3aUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIUsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo(OUIbHOTO 3aMerieHus. [lefictBre Ha
opranu3Mm uenoBeka. CrocoObl MOIy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OenzosibHOTO sipa. Pusnueckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX
cBOCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XUMUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIIUU ITPUCOCTUHEHUS.
OxuciieHue anbJeru/ioB, KauyeCTBEHHBbIE peakIMu Ha aibaerujpl. CrnocoOsbl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HEMpPENEIbHBIX M aPOMATHUECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIoCOObI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DPuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GU3n4IecKue U XUMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ieoyHo cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaKk COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U rmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaxXOXXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETHIHON
IpyNI, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIINE AUCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenue B npupojsie u npuMmeHenne. [lonncaxapuapl: kpaxmann,
[NIMKOTeH W 1enono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOTeHa |
HEeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE



CBOMCTBA Kpaxmaya: THUAPOJIN3, Ka4eCTBEHHAs PEaKIHs C HOAOM. XHUMHUUYECKHE
CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, ModydeHue 3¢upoB 1uemnono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aNIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAaYeCTBEHHBIE pPEaKIUA Ha aIbJIeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautepruHa ¢ THAPOKCUIOM
meau(ll), xumMuuecknue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJICHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pEIIeHNEe DJKCIEePUMEHTANBHBIX 3amad 1o TemMaM «CrupTel W (QEHOIBIY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHD».

A30TCoaep:xkale OPraHnvecKne coeJuHeHusl.

AMWHBI — OpraHMYECKUE MPOM3BOHBIC aMMuaka. Kimaccudukarys aMUHOB:
anudaTUIecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moliekyn, oOmast Gopmyiia, U30MepHsi, HOMEHKIATypa U (U3MUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIVH — IPEJCTAaBUTE]Ib aMUHOB apoMaTH4ecKoro psiia. CTpoeHre aHUIMHA.
B3aumHoe BiMsiHUE Tpynm aToMoB B MoJieKyse aHWiInHa. (OcoOeHHOCTU
XUMUYECKUX CBOMCTB aHmIMHA. KauecTBeHHbIe peakiud Ha aHWIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnyeckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHOkHCIOTE. HoMeHknaTypa u uzomepusi. OTaenbHbIe TPEICTABUTENHN Ol
AMUHOKHCJIOT:  TJIMIWH, aJlaHuH. @Ou3nyeckue CBONCTBA  aMHUHOKHCIIOT.
XWMHYECKHE CBOHCTBA AaMHHOKHCIOT Kak aM(OTEpPHBIX  OPTaHHYECKHX
COCIMHEHUN, peakius TMOJUKOHJEHCAuY, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 METTHIOB.

benku kak mpupogHbie mosmMephl. [lepBuuHas, BTOpHYHAsS M TPETHUUHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHUS BEIICCTB W WX IPEBPAICHUIA:
pacTBopeHue O€NKOB B BOJie, JeHATypalus OCJKOB MpH HarpeBaHUU, IBETHHIC
peakimuu Ha O€JIKM, pEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TcoJiepKaIe opraHudecKrue coeTuHeHus» u «Pacmo3HaBaHne opraHUuIeCcCKuX
COEOMHECHUI.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCOUHEHHM —
MOJIMMEPU3ALHS U MOJTUKOHIEHCAUS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJINBUHWIXJIOPU, MOJUCTHPOJ, MMOJMMETHWIMETAKPWIAT, MOJUKAPOOHATHI,
noJimdTUICHTepePTasarT). Y Trim3aIus 1 nepepadoTKa miacTuKa.

DI1acTOMEPHI: HATypaAJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBPAILCHUI:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCCOBBIM JIOJIIM JIEMEHTOB, BXOSLIUX B €r0 COCTaB, HAXOKIEHNUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOro COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpPHOH (POPMYJIBI OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
TEeOpHsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukaiuys, HaOIIOJACHUE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.



buonorus: kmerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTadoIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TeTEPOTPOMHBIA THIT MUTAHHUS, OpOXKEHUE,
dboTOoCHHTE3, HbIXaHWE, OCJIKH, VYIJIECBOIbI, JXUPBI, HYKJICHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadus: mosie3HbIe HCKOITaeMBbIE, TOTUINBO.

TexXHOJIOTHS: THIIEBbIC IPOJYKTHI, OCHOBBI pPAIMOHAIBHOTO ITHUTAHHUS,
MOFOIIIME CPEJICTBA, MATEPUATBI M3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JI.N. Menneneera. CBA3b NMEPUOIUYECKOrO 3aKOHA U [leproanuecKkor CHUCTEMBI
XAMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB O TPYIIIAM U lepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.1. MeHneneena.

XuMHUYeCKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBhIIIA€MOCTh KOBAJECHTHOM CBs3UW. KpaTHbie CBsS3u. BoaopojHas CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHUX. COCcTaB KOMIUIEKCHOIO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTpOE€HUs.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbIX cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIEHTPALIMM PaCTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PacCTBOpE, MOJIsIpHAsl KOHIIEHTpalus. HacblllieHHble U
HEHACBILIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanums XuMruueckKuxX peakiuid B HEOPraHWYECKOW U OpraHu4eCcKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUUYECKUX peakiusiX. TernoBbie 3QPEeKThl XUMUUYECKUX PEaKIni.
TepMoXxuMHUYECKUE YpaBHEHUS.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Karanns u kaTanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUECKOe paBHOBecue. KoHcranta
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMUYECKOTO
paBHOBECHUA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYAaCTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecCchl OKHCIEHHST U BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoN 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCNEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pa3lioKEHHUe TMEPOKCUJAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJENU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIIMASHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeTaiuioB B [leproanyeckon cucTeMe XUMUUECKUX JIIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIHSI HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u

yriepoaa).



Bonopon. Ilomydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTajulaMH U HeMeTaJlJlaMU, BOCCTaHOBUTEIbHbBIE CBOMCTBA. ['uapubl. TorinBHbIE
HJIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelue KUCIOpOACOoIepKallne
COEJIMHEHHUs rajnoreHoB. JlabopaTopHble W MPOMBINUIEHHBIE CIIOCOOBI MOIYYECHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ouznyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxzaenue B TpUpOAE, CIOCOOBI MOJYy4YeHHS, (PU3HUECKHE WU
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(V1). CepHucTtas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHI. [IpuMeHenue cepbl U €€ COeTMHEHUI.

A3zor. HaxoxneHue B mnpupojie, crnocoObl MNOdy4YeHUs, (pusndyeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTasd U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnaenue B mpupoje, CHOocoObl MONy4deHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yaoOpeHus.

VYrinepoa, HaxoXIeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIUDUKAIUU.
duznyueckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yromnbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIEPOJIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeKs0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JO0YEeK aTroMoB MeTauioB. OOrmue
dbuznyeckue cpoiicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAl  HampspkeHud  MmetawioB.  OOImue  crmocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,



anekTpometaiutyprus. [lonarue o xoppo3un MeramwioB. CrmocoObl 3amUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 37eMeHToB. Hatpuil u kanuii: noixyyenue, pu3nyeckre 1 XUMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

OoOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marauii W KaJbIWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE IMPOCTHIX BEIIECTB M HX COCAUHCHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4eHue, GUu3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHuid. AmdorepHbie CBOMCTBAa OKCHAA U
TUJPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCKne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIIUTENbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHue xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKMCIUTENbHbIE CBOMCTBA.

du3znyecKue U XUMHUYECKUE CBOWMCTBA JKejie3a U ero coeauHeHuil. OKCubl,
ruapokcunl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u npuMeHeHue xenesa u
€ro CILIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennHeHuu. [loyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILUICKCHI ITuHKa. [[puMenenune
[IAHKAa U €r0 COeANHEHUH.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUIEKUMU «MeTaluibl W CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
niesIoueid, KaueCTBEHHBIC PEaKIIMi Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0POJIa
W KaTUOHBI METAJIJIOB, B3aWMOJICUCTBUE THUIPOKCUIOB AJIOMUHUS U IIHHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PEIIeHHE IKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaM
«Tanorensr», «Cepa u €€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.



XuMHuS U KU3Hb.

Ponb xumum B oGecriedeHuu yCTOMYMBOTO pa3BUTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MTO3HAHUS U METOJOJIOTUU HAYYHOTr0 uccienoBanusa. Hayuneie
MPUHIUIIBI OpTraHU3alM XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIITIEHHBIE CITOCOObI
MOJIYYEHHUs] BaXXHEHIIMX BEIIECTB (HAa MPUMEPE MPOM3BOJICTBA aMMHAaKa, CEPHOU
KHCJIOTBI, MeTaHoa). [[poMBbIIIIEHHBIE CLIOCOOBI MOTYYEHU METAIIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH CPEABI U €ro MOCIeACTBUA. Pob XumMuu B
o0ecIieueHNN YHEPTETUIECKON O€30MacHOCTH.

Xumuss ¥ 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUHN B pa3BUTUN MEIULIHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacCHOr0 UCIIOIb30BaHUs MPenapaToB OLITOBOM XMMUH B TIOBCETHEBHOM JKU3HHU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMus B ceNbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpalbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KEepamMHuKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEILIECTB, MACChI
(00BéMa, KOMYECTBA BEIISCTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIICCTB HMEET
pUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIECTBA) MPOIYKTa PEaKIUH, €CIU OJTHO
W3 BEIIECTB JIAHO B BHJIE PACTBOpA C ONPEICIEHHOM MacCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALIUK BEILIECTBA B
pacTBope, A0JIM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOpraHW4ecKol XUMHuM B 11 Kiacce ocylIecTBISIETCS YEpE3 MCIIOIb30BaHHUE Kak
OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHATHHA, IPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJacCUu(PUKalus, MePUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MmaTepusi, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BEILIECTBO,



Ten0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, WCANBHBIA Ta3, (puznyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTb, SHEPTHS, Macca.

buosnorus: kierka, opranusM, 3KocucTema, ouocdepa, Metadboau3M, Makpo- U
MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YIJIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK SHEPTUH B 3KOCUCTEMAX.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAEMbIE, TOILIIMBO,
PECYPCHL.

TexHOomorus:: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrUs, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOXO03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dhapMarieBTHUECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, JJCKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPBI; CIIOCOOHOCTH CTABUTH IIEJIM M CTPOUTH
YKU3HCHHBIC TITAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyuJaroluxcs B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHUS TMpeaMeTa «XUMHS» OTPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M TPaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU ICSITEIILHOCTH MPHU CO3/IAHNN YICOHBIX
MIPOCKTOB, PEIICHUH YUYESOHBIX M ITO3HABATEIIBHBIX 33/1a4, BBITOTHCHIUH XUMHUICCKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU IEATEIHLHOCTH,

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUYECKOTO
MPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, 4YTO JIaHHBIE HAyKH €CTh pE3yJbTar



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HABaTEeIbHBIX MOTHUBOB B IIOJYYEHHUH U MTOCIIEIYIONIEM aHAIIN3e
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBAPHILEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHMS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU €ATEIBHOCTH;

NOHUMAHUSI LEHHOCTH NPABWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIINUX 3J0POBbIO U JKU3HU JIIO/IEH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeSATETbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW U  JPYruxX BHUAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIBHOW TPACKTOPUU
oOpa3oBanusi, Oyaymielt mpodeccuun M pean3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHs] BOIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYKaKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui COBPEMEHHOH
LHABWIN3ALNH: B €€ TYMaHUCTUYECKOW HAITPABICHHOCTH U Ba)KHOU POJIM B CO3JaHUN
HOBOM 0a3pl MaTepHAIbHOW KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX MPOOIIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOCCIICUCHUM YCIOBHUI
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKHU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS JAHHBIX C IIEJIBIO MOTYUYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccruoHaIbHOMI
JESITEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
LEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEHUPUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MPOIIECC, CUCTEMa, HAyUYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpusi, UCCIE0OBAHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaAIbHBIC YUeOHBIC NEWCTBHS (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;

CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIEC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M yHUBEpCAIbHbIC yueOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIE PE3yIbTaThl OTPAXKaAIOT OBJAJCHUE YHUBEPCATbHBIMU
y49eOHBIMH  TIO3HABATCIbHBIMH, KOMMYHHUKAaTUBHBIMH ¥  PETYyJISATHBHBIMU
JICVUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEINIATh LENU ACATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JIOCTHUKEHUSL, COOTHOCUTD PE3YIbTAThI ACATEIBHOCTH C ITOCTABJIEHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHWUM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE NMPU3HAKHW TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh IPUYUHHO-CJIEACTBCHHBIE CBA3U MEKAY HM3Yy4acMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TIPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMUYCCKUAN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMHUECKON peakiuu
— TIpU PEIICHUH Y4eOHBIX TO3HABATEIBHBIX W MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJICIHHBIC MPEACTABICHUS JJIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
peaKuu;

bOpMyIMpPOBATh MENN U 3319l UCCIICTOBAHMS, HCTIOIL30BaTh IOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OpMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mporecca, CaMOCTOSITEIBHO IPOTHO3WPOBATh €ro Pe3ynbTar, (hopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3324, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) padoTa ¢ uHpopMaLHeii:

OPHUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHPOpManuu (HaAy4HO-
MOMYJIsIpHAsT JIUTEpaTypa XUMHYECKOTO COJACP)KAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCT;

(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOAUMOW [JI1 BBIMIOJHEHHS yYeOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

puoOpeTaTh OIBIT KCIOJIB30BAHKS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);



UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUYECTBE CPEACTBA IPU PA0OTE C XUMUUECKON
uHpopMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3nyeckue M MaTeMaTUYeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe e CTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHH, BBICKA3bIBATh HJICH, (DOPMYIHUPOBATH CBOM MPEIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEH pe3yNbTaTOB MO3HABATEIBHON ESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYCCKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3yJaeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NEATENIBHOCTh, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3aJa4, BbIOMpaTh HauOoliee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIn3a H
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YpOBHE Ha ypOBHE CPEAHETO 00Iero o0pa3oBaHusl BKIIOUYAIOT Crienu(pruaecKue s
yueOHOro npeameTa « XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEUCTBUH 110
OCBOEHUIO, MHTEPIPETAIMN U NMpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX YYEOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYECHHUS.



10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSDY
OTpaXaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECHEYEHUH YCTOMYUBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTUUECKOU U
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnn palMOHAIEHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U IPUPOAHOMU CpeJie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUA aToma, TUOpUAM3alus aTOMHBIX OpOWTane, HOH, MOJIEeKya,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCIICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M HPOCTPAHCTBEHHAas (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3AKOHBI
(nepuonnueckuit 3axkoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
TTOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBIICHHM; IPEACTABICHUS O
MEXaHU3MaX XUMHUYCCKUX pPEaKIUid, TEPMOJMHAMHYCCKUX ¢ KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AMMHOM BJIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(dakToIIOTHUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyUYEHHWHU U OE30MacCHOM
WCITOJIb30BAHUU BAXKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NeSATETLHOCTH YeJIOBEKa, 00X HAYYHBIX MMPUHITUIIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS MPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:



WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUNA  IMOCPEICTBOM  COCTaBJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPAaBHCHUI;

W3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYECKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA 110 CUCTEMAaTUYECKON
Homenkiatype (IUPAC) u mpuBOAuTh TpUBHATBHBIC HA3BAaHUS I OTIEIBHBIX
IPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTWIIEH, TOIYO0J, TJIUMLEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAEeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsI, OJICMHOBAsS, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpPTraHMYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH IIOJOKCHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOXKHBIX A(DHUPOB, KUPOB, HUTPOCOCAUHECHUNH M aMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, YIJIeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHMH  ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh, YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COSTMHEHHM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbsl (He(Th, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro MepepadoTKH U MPAKTHIECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/aX TO3HaHUS — HAOJIOJACHHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHMUSI,

c(hOpMHPOBAHHOCTh YMEHHSI IIPUMEHSITH OCHOBHBIE OTIEPAIlU MBICIIUTEILHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHHE TIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€W — JJI1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIii;

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3h XUMHUUYECKUX 3HAHUU C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0onee OCO3HAaHHOTO TOHWMAHHUS CYIIHOCTH MAaTepUaIbHOTO E€IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU JUIsi OOBSICHEHHS U
MIPOTHO3WPOBAHUS SBJICHUH, HMEIONINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUETHI IO XUMUYECKUM (opMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(Macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XHMHYECKOW (POPMYITBI
BEII[ECTBA 110 M3BECTHHIM MACCOBBIM JOJISIM XHUMHYECKHX JJIEMEHTOB, MPOIYKTaM
CropaHwusi, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh M OICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM |
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3aHHOM € repepaboTKOMN BEIIECTB,
WCITIOJIb30BATh TMOJYYEHHBIC 3HAHUS JJI IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYaIIUSX, CBI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHI: CaMOCTOSITCIbHO IIJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKANW DKCIEPUMEHT (TIOJIyYCHHE W H3yYeHHE CBOWCTB OPTraHUYECKHUX
BCIIIECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCIIOPOJICOJIEPKAIMUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEMIECTB) C COOIOJCHUEM TPaBUII
O6e3omacHOro oOpareHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAaHMS, NPEICTABIATH B pasIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIECHUBATh X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM NIEATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JCHUCTBUS HA IKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasatens [1JIK;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUW: OCYIIECTBISITh IEJICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIInto, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4ei.

11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaIbHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBICHUN MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHHA B CHUCTEME €CTCCTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHsI, B pEHICHUHU MPOOJIEM SKOJOTHYECKOH, DHEPreTHUYeCKON M IHINECBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOIO OTHOILIEHHMS K CBOEMY 3J0pPOBBIO U IPUPOJIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraroIIKe MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI,
SJIEKTPOHHAss 000JI0uka aroma, S-, P-, O-aTOMHBIE OpOWTAIH, OCHOBHOE W
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMsS aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJIOPOJIHAs),
KPUCTAJUIMYECKas PEIIETKAa, XUMHYECKAas pPEakius, pacTBOpP, JJIECKTPOJIUTHI,
HEAJIEKTPOJIMTHI, JJICKTPOJIMTUYECKAsE JUCCOLMALMS, CTEIEeHb JIUCCOLMAIINU,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIIOBOK 3 dekT
XAMHUYECKOU PEaKIIUM, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TCOPHS DJECKTPOJUTHUYECKON JTUCCOLMAIIUM, TEePHUOIUYECKUN
3akoH [[.1. MenpeineeBa, 3aKOH COXpaHEHUsI MACChHI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHUS] SHEPTUM MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XAMHWH, MUPOBO33PEHYECKUE 3HAHMUS, JICKAIINE B OCHOBE MOHUMAaHU S IPUIYNHHOCTH
Y CUCTEMHOCTH XMMHUYECKHX SIBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOECHUH



BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJIIPHOM YpPOBHSX;
IIPEACTABICHUS. O MEXAHM3Max XHMHMUYECKMX pPEakUUid, TEPMOJUHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKaHWs, O XMMHYECKOM PaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKUE CBEACHMSI O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITYy W MPAKTUYECKOW ICSATEIbHOCTH YENOBEKa, OOIIMX HAy4YHBIX
MIPUHLANIAX XUMAYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTb YMEHMS HCIIOJIB30BATh XMUMHUECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XMUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHas,
VWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTraHMUECKUE BEIIECTBA
[0 UX COCTaBy, XMMUYECKUE PEAKIMH 10 Pa3IMYHbIM NPU3HAKaM (YHCITY U COCTaBY
pearupyrouux BEIIECTB, TEIIOBOMY 3(QQEKTy peakiuH, U3MEHEHHIO CTEeleHeH
OKHCIJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KarTaju3zaTtopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHHUS M KPUTEpPUM IS  KiIaccU(pUKAIIU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa /l.
W. MenaeneeBa u 1EMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, O0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHUOJIOB
Ilepnoguueckonn  cucremsl  J[.MI.  MenneneeBa,  HMCHOJB3ys  TNOHATHA
«IHEPTeTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE MOJIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coeqMHeHUM mno mnepuojgaMm u rpynmnam Ilepunoamueckont cucremsr [, .



MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS X
AIIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3JIMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYILLECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKHMH BEIIECTBAMH C
MOMOIIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh:  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHHS HMX TIOJHBIX U
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIUWA  THUAPOJIN3A;  PEaKUIHMI
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUS);

c(hOpMUPOBAHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMMHYECKOW pEAaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTeP CMEIICHUSI XUMUUECKOTO PAaBHOBECHS 110 BIUSHUEM
BHeIHUX Bo3zaeicTBui (mpuniun Jle [larense);

chOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIUH,
JeXKalue B OCHOBE IMPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlllMe HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 1€7€CO000pa3HOCTh
MPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOJAaX HAYYHOIrO
MO3HAHUA SIBJICHHM NpUpOAbl — HAOIIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pPeaibHbI U MBICJICHHBIN ), UCIIOIH3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XHMHUYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO E€IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh, YMEHUS TMPOBOJAHWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MacChl BEIIECTBa WM 00hEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIoBoro s¢dexra
peaKklyy; 3HA4eHHs] BOJOPOAHOrO TMOKa3aTelis PacTBOPOB KUCJIOT M IIEIOYEH C
W3BECTHOM CTEIMEHbIO JUCCOIMAIMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTa PEAKLUH, €CIM OJHO U3 MCXOJHBIX BEUIECTB JaHO B BUJIE PacTBOpaA C



oTpeIeIEHHON MacCOBOM JTOJIEM PacTBOPEHHOTO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpuUMecH); JOTU BhIXO/a MPOAYKTA PEaKlnK;, 00bEMHBIX OTHOIIICHU ra30B;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  JKCIepuMeHT  (IpOBEJCHHE  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaueCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOINBID HWHIWKATOPOB, H3YyUYCHHUE BIIUSHUSI
pa3UuHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakluu, pelieHue
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawey»y u  «Hemeramis»y) ¢
COOJII0/IEHUEM TpaBUiI 6€30MacHOro oOpallleHus ¢ BEIleCTBaMU U J1ab0paTOpHBbIM
o0opyaoBaHueM, GOPMYIIUPOBATH 1IEJIb UCCIAEAOBAHUS, IPEACTABIAThH B PA3JIMYHOM
dbopme  pe3ynbTaThl  AKCIEpPUMEHTa, AaHAJIU3UpOBaTh U  OLIEHMBATh  HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MPaBUIa MOJb30BAHUSI XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyAOBaHUMEM, OOpalleHUs C BeEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANPABICHHBIA TTOUCK
XUMHUYECKON nH(POpMaINK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTepHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 HH(POPMAIIHIO, TIepepadaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

CopnepkaHrne TEMaTHYECKOIO IIAHUPOBAHMS HAIIPABICHO Ha JOCTH)KCHHE
CJIEIYIOLIUX LIEJIEBBIX OPUEHTUPOB BOCIIUTAHMSL:

[ pak/TaHCKOE BOCIIUTAHMUE:

OCO3HAHHO BBIPAJKAIOIINI CBOK POCCUUCKYIO I'PAKIaHCKYIO IPUHAIJIEKHOCTD
(MIEHTUYHOCTB) B MOJIUKYJIETYPHOM, MHOTOHallMOHAIBHOM U

MHOTOKOH(ECCHOHAIBHOM POCCHICKOM OOIIIECTBE, B MUPOBOM COOOIIIECTBE;
OPOSIBIISIONIMN  TOTOBHOCTH K 3ammre  PoauwHbI,  CIIOCOOHBINH

apryMEHTHPOBAHHO OTCTaWBaTh CYBEPEHUTET U JIOCTOMHCTBO Hapona Poccum u

Poccuiickoro rocynapcrsa, COXpaHsTh U 3aIUIIATH UCTOPUIECKYIO TIPABIY;
00aIafoIUil ONBITOM TPAKIAHCKOW COIMATBFHO 3HAYUMOM ACSITENbHOCTH (B

YUYEHUYECKOM CaMOYTMpPAaBICHUH, BOJOHTEPCKOM JBIDKEHUH, DKOJIOTUYECKUX,

BOCHHO-TIATPUOTHUYECKUX U IPYTHe OOBEIMHEHUSIX, aKIUAX, POTPAMMAX ).
[laTproTHYeckoe BOCIUTAHUE:!

BBIPAKAIOIIMI  CBOIO HAUWMOHAIBHYI, JTHUYECKYH IPUHAJJICKHOCTD,
IPUBEPKEHHOCTh K POJHON KYJIBTYpE, JIFOOOBb K CBOEMY HapOay;

CO3HAIOIIMI IPUYACTHOCTh K MHOTOHAIIMOHAIIBHOMY Haponay Poccuiickoii
®enepanuu, Poccuiickomy OTe4eCTBY, pOCCUICKYIO KYJIBTYPHYIO HAEHTUYHOCTB;

MPOSIBISIIOIIMI 1€ATEIbHOE LEHHOCTHOE OTHOUIEHHE K HCTOPHYECKOMY H
KyJIbTYPHOMY HAcCJEJHMI0 CBOEr0 W Jpyrux HapoaoB Poccuu, Ttpagumusm,
npa3HUKaM, MaMSITHUKAaM HapoJI0B, IPOXKUBAIOIIMX B POJIHOM cTpane — Poccuu;

NPOSBISIIOIIMI  yBaXEHUE K COOTEUYECTBEHHMKAM, IPOKHMBAIOIIUM 32
pyOexxoM, MOJAEpKUBAIOIIMM WX IpaBa, 3alllUTy WX HMHTEPECOB B COXPaHEHUU
POCCHICKOW KYJIbTYPHOU UJICHTUYHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

MIPOSIBIIIIONINI TPUBEPKEHHOCTh TPAJAUILMOHHBIM JyXOBHO-HPABCTBEHHBIM
LEHHOCTSM, KyJbType HaponoB Poccum ¢ yd4é€roM MUPOBO33PEHYECKOTO,
HAIlMOHAJIBHOT0, KOH(PECCHOHAILHOTO CaMOOIIPEEIICHHUS;

obnanarouuii copMUpOBAaHHBIMU MPEACTABICHUSIMU O LICHHOCTH U 3HAUE€HUU
B OTEYECTBEHHOW W MUPOBOM KYJIBbTYpPE A3BIKOB W JIUTEPATYpPbl HapoAoB Poccun,
JEMOHCTPUPYIOIINN YCTOMYMBBIA HMHTEPEC K UTCHUIO KaK CPEACTBY ITO3HAHHS
OTEYECTBEHHOW U MUPOBOU yXOBHOU KYJIBTYPHI.

OCTETUYECKOE BOCIIUTAHUE:

BBIpaXKaIOIINIM TOHUMAaHKE IIEHHOCTH OT€UYECTBEHHOTO K MUPOBOTO UCKYCCTBA,
POCCHIICKOTO MU MUPOBOT'O XYyI0KECTBEHHOTO HACJIEIUS;



IPOSBISIONINN BOCIPUMMYHMBOCTD K Pa3HbIM BHJIaM HCKYCCTBA, MOHUMAaHHE
HMOIIMOHAJILHOTO BO3JIEHCTBUS MCKYCCTBA, €ro BIUSHUSA Ha TOBEICHHE JIIOJIEH,
YMEIOIUN KPUTUYECKU OIIEHUBATDH 3TO BIIUSHHUE,

NPOSIBJISIIONIMN  TOHMMAaHUE XYJAO0XKECTBEHHOM KyJNbTYphl Kak CpeAcTBa
KOMMYHHMKAIIU ¥ CaMOBBIPDAKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUYCHUS
HPABCTBEHHBIX HOPM, IIEHHOCTEH, TPAJAULIUNA B UCKYCCTBE.

dusznueckoe  BocmuTaHue, (OPMUPOBAHHUE  KYJIBTYPHl  370POBbs U
AMOIIMOHAIIBHOTO OJIArONOTYYHs

MOHUMAIOIIMN W BBIpAXKAIOUIMI B MPAKTUYECKOW JIEATETbHOCTH IIEHHOCTD
YKU3HH, 370POBbS U O€30MACHOCTH, 3HAYEHUE JUYHBIX YCHIIUA B COXpPAaHEHUU U
YKPEIUICHUH CBOETO 3/J0POBbS U 3I0POBBS APYTUX JIOJCH;

coOJIIOMAIONIMNA MpaBula JUYHOM W OOIIECTBEHHOM OE€30MacHOCTH, B TOM
yucie 0€30MacHOro NoBeAeHus: B UHGOPMAIMOHHOMN CpeJie;

BBIPAKAIOIIMI HA MPAKTUKE YCTAHOBKY HA 3/I0POBBIA 00pa3 KU3HU (370pOBOE
NUTaHWe, COONIOJCHHE TUTHEHBI, PEXHUM 3aHATHH M OTAbIXa, PETYIAPHYIO
($U3NYECKYI0 aKTHBHOCTB), CTpPEMJICHHE K (PU3NYECKOMY COBEPIICHCTBOBAHHUIO,
COOJIIOIAIOIINI U MPONaraHANPYIOIINNA O€30MacHbI U 310pOBbI 00pa3 KU3HU;

pa3BHUBAIOIIMNA CIOCOOHOCTH aJaNTHPOBATHCA K CTPECCOBBIM CHUTYyallUsIM B
OOIIIEHNH, B Pa3HBIX KOJUIEKTHBAX, K MEHSIOUIMMCS YCIOBUSAM (COLMATBHBIM,
MH()OPMALIMOHHBIM, TPUPOIHBIM).

TpynoBoe BocnuTaHue:

YBAXKAIOMUN TPYyHd, PE3yNbTaThl TPyHAa, TPYIOBBIE W MPOQPECCHOHAITBHBIE
JIOCTIDKEHUSI CBOMX 3€MJISIKOB, MX BKJIaJl B Pa3BUTHUE CBOETO TOCENIEHHUA, Kpas,
CTpaHbl, TPYAOBbIC JOCTHKEHUS POCCHICKOTO HApO/Ia;

MPOSIBJISIIONTNN CITOCOOHOCTh K TBOPUYECKOMY CO3MJIATETLHOMY COILMAIBHO
3HAYMMOMY TPYZly B JOCTYITHBIX MO BO3PACTY COLUAIBHO-TPYAOBBIX POJISIX, B TOM
YUCJIe TMPEANPUHUMATEIBCKON MEATeTbHOCTH B YCIOBHSAX CaMO3aHSATOCTH WA
HAaEMHOTO TPY/a;

BBIPKAIOIINA OCO3HAHHYIO TOTOBHOCTH K IMOYYCHHUIO MPO(EeCCHOHATHLHOTO
oOpa3oBaHusl, K HEMPEPHIBHOMY OOpa30BaHHMIO B TEUEHUE >KU3HU KaK YCIOBHUIO
YCHENTHON MPOQECCHOHAIEHON U OOIIECTBEHHOM eI TEIbHOCTH;

OpPUEHTHUPOBAHHBIM  HAa  OCO3HAHHBIM  BBIOOP  cdepsl  TPYIOBOM,
poeCCHOHAILHON NIEATETbHOCTH B POCCHICKOM OOIIECTBE C YUETOM JMYHBIX
YKU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOEH CeMbH, 00I1IEeCTBA.

DKOJOTMYECKOE BOCTIUTAHUE:

JEMOHCTPUPYIONIMI B TMOBEACHUH C(HOPMUPOBAHHOCTh HSKOJOTUYECKON
KYJBTYpbl HA OCHOBE ITIOHUMAaHMS BIIMSAHUSA COLMAIBHO-DKOHOMUYECKUX MTPOLECCOB



Ha TIPUPOAY, B TOM YHCIIC Ha TJIO0AIPHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBHS B
MIPUPOJHOM CPEJIE;

BBIPAKAIOIIUM  JICITEILHOE HENPUITHE JACHCTBUN, MPUHOCIIIUX Bpea
MIPUPOJIE;

MPUMEHSIIONINNA 3HAHUSI €CTECTBEHHBIX U COLUAJIBHBIX HAayK JJIsI Pa3yMHOTIO,
OepeKITMBOTO TIPHUPOJIOIIOIH30BAHUS B OBITY, 00IIECTBEHHOM MTPOCTPAHCTBE;

MMEIOIMM W Pa3BUBAIOIIMK  OIBIT  AKOJOTHMYECKH  HAMPABJICHHOW,
MPUPOJIOOXPAHHOM, pecypcocOeperatoiieid AesTeIbHOCTH, YYaCTBYIOIIUNA B €ro
MPUOOPETCHUH APYTUMU JIIOJIbMHU.

LIleHHOCTH HaYYHOI'0 MO3HAHMS:

JEATEIIbHO BBIPAYKAIOIIUI [M03HABATEIIBbHBIE HHTEPECHI B PA3HBIX MPEIMETHBIX
00J1acTsIX ¢ Y4ETOM CBOUX MHTEPECOB, CIOCOOHOCTEH, TOCTUKEHUI;

oOnajaronMil MpPeACTaBICHUEM O COBPEMEHHOW HAay4YHOW KapTHHE MUpa,
JOCTHKEHUSAX HAYKHM M TEXHUKH, apPTYMEHTHUPOBAHHO BBIPAXKAIOIIWKA ITOHHUMaHUE
3HAYCHUS HAYKHU B )KU3HU POCCUUCKOTO OOIIECTBA, 00E€CTICUCHUH €0 O€3011aCHOCTH,
I'YMAaHUTapHOM, COLIMAIIbHO-D)KOHOMUYECKOM pa3BUTUH Poccuu;

JEMOHCTPUPYIOLIMIA HABBIKM KPUTHYECKOIO MBILUICHUSA, OIPEIEICHUS
JIOCTOBEPHOM HayYHOU MH(POPMAIIMK U KPUTUKU aHTHHAYYHBIX MTPEICTABICHHUI;

pPa3BUBAOIIMA W TMPUMEHSIONIMI HaBBIKM HAOMIOJEHUS, HAKOIUICHHS U
cUCTEMaTU3alMk (PAKTOB, OCMBICIECHUS OMNbITa B €CTECTBEHHO-HAYYHOU U
TYMAaHUTApHOM 00JAaCTSIX MO3HAHMS, HCCIIEO0BATENbCKOMN NE€ATEIHOCTH.



10 KIIACC

HaumMmenoBanue
Ne

pa3iesioB U TeM
n/n

NpoOrpaMMmblI

Pa3nen 1. Teoperuyeckue 0CHOBBI OPraH

qacoB

KoJa-Bo

Bcero

JJIeKTpPOHHBbIE (IU(PPOBHIE)
o0pa3oBaTesibHbIE pecypChl

NYECKOW XUMHUH

[IpeaMeT oprannyeckomn
xumuHn. Teopus

1.1 CTPOCHUSI OPTaHUIECKUX 8 https://m.edsoo.ru/61HH8J58X
coenuHeHun A. M.
byrtneposa
Hroro no pazneny 8
Paznen 2. YrieBoaopoabl
[IpuponHbIE NCTOYHUKHU
2.1 yTIIEBOJIOPOIOB U MX 4 https://m.edsoo.ru/RY6NBZAWA4
nepepadoTKa
[IpenenbHbIE
2.2 yTIIEBOAOPOIBI — 5 https://m.edsoo.ru/LC5J74CMA
QJIKaHbI, IUKJIOAJIKaHbI
HenpenenvHbie
2.3 YIJIEBOAOPOJIBI: AJIKEHBI, 14 https://m.edsoo.ru/OBNBOPH31
aJIKaJMEHbI, aJTKUHbI
24  Apowamiccrue 8  https:/m.eds00.ru/3KLALL26M
YTIE€BOAOPO/IbI (ApEHBI)
25 | AMOTCHIPOMIBOLHEIC 4 https://m.edso0.ru/JI9OENZIM
yTI€BOAOPOI0B
Nroro no pazneny 35

Paznen 3. Kuciiopoacoaep:kaiiye OpraHm4ecKue coeTuHeHust

3.1 Cruptel. Denon 11 https://m.edsoo.ru/TJI36WGJ5
KapGonunbabie
COCIMHEHUS: aJIbJICTH/IbI

3.2 U KeToHbl. KapOoHOBBIE 21 https://m.edsoo.ru/O2NWGJZU2
KUCIOTHI. CIIOKHBIE
a¢upsl. Kupsl

3.3 VYrieBoasl 9 https://m.eds00.ru/962BYGF10

Hroro no pazneny 41



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O

Pa3znen 4. Azorcoaeprkaniue opraHuyeckne coenHeHus

AMWHBL.
4.1 12
AMMWHOKHUCIIOTHI. belku

Nroro no pazneny 12

https://m.edsoo.ru/K8B3H5PS1

Pa3nea S. BeicokoMoJIeKyJISIPHbIE COeTUHEHUS

B
51 o OROMOTEYIADHBIE 6  https:/m.edsoo.ru/VLVADEWAB
COCIMHEHUS
Nroro no pazneny 6
OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
11 KJIACC
HanmenoBanue Koimuecrso
0 JuekTpoHHbIe (uudpoBbIe)
pa3aesoB U TeM 4acoB
n/n o0pa3oBaTejibHbIE PeCypPChl
NPOrpamMMBel Bcero

Paznen 1. Teopernueckne 0CHOBbBI XUMUM

CrpoeHnune aroma.
[Tepunoanueckuii
3aKOH U
11 [lepuoanyeckas
' cucremMa
XUMHYCCKUX
anemeHToB [I. U.

Menpgeneena

https://m.edsoo.ru/R39EAGJPC

Ctpoenue
BEIIECTBA.

1.2
MHuoroo6pa3sue

11

BCIICCTB

https://m.edsoo.ru/W4FD2VJF8

13 XUMHYECKUE 19
peakiuu

https://m.edsoo.ru/QHDJZGESH

Wtoro no pazneny 39

Paznen 2. Heoprannueckasi XumMust

2.1 Hemeraminl 31
2.2 MeTtanbl 23

https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

Wroro no pazneny o4



https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

Pa3znena 3. Xumud ¥ Ku3HL

MeToabl mO3HAHUS

3.1 B XUMHHU. XUMUS U 9 https://m.edso00.ru/2Q4016NXK
KHU3Hb
Hroro no pazmemny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPOI'PAMME



https://m.edsoo.ru/2Q40I6NXK

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

Ne
n/n

Tema ypoka

Kou-
BO
qacoB

Bcero

JJIeKTPOHHbBIE HU(PPOBbIE
o0pa3oBaTesibHbIE pecypchl

[Ipenmer u 3HaUYCHHE
OpPraHUYECKON XUMUH,
MIPEJICTaBICHHE O
MHOT000pa3nu
OpPTaHHYECKUX
COeIMHEHNH

DJIEKTPOHHOE CTPOEHUE
aToma yriepojaa
(ocHOBHOE B
BO30YKJIEHHOE
coctosinus ). BanieHTHbIE
BO3MOKHOCTH aTOMa
yriepoaa

Teopus cTpoeHus
OPTaHUYECKUX
coeauHeHui A. M.
bytneposa
XUMHUYECKas CBSI3b B
OpraHUYECKUuX
COEIMHEHUSX.
MexaHu3Mbl
oOpa3oBaHUs
KOBAJICHTHOM CBSI3H,
crocoObI pa3pbiBa
CBA3EH

https://m.edso0.ru/48G4H34K4

https://m.edso0.ru/ODI6 T8L9R

https://m.edsoo.ru/MIAFQ4PQO

https://m.edso00.ru/C42CCDY5S

Bunbl nzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHAS.
OnexkTpoHHbIE 3D PEKTHI
B MOJIEKYJIax

https://m.edso0.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/GN3QZ8AHX

OPTaHUYECKUX
COEIMHEHUN

[peacrasieHue o
KJTacCU(PHUKAITUHN 1
CHCTEMaTHYECKas
Homenkimarypa (IUPAC)
OpPraHUYeCKHX BEIICCTB

https://m.edsoo.ru/P6AQN0OU22

Knaccuduxanus
peakuuii B
OPTraHUYECKON XUMHUH

https://m.edsoo.ru/M5DJY MPOM

10

11

12

13

CucremaTusanus u
000011IeHIEe 3HAHUH 10
TEME

[IpuponnsIii ras.
[TonyTHBIC HE(TIHBIC
rassl

KameHnnslii yrons n
MIPOAYKTHI €TO
nepepadboTKu

Hedtb 1 ciocoOb! eé
nepepadoTKU.
[Iprmenenne mpoayKTOB
nepepaboTku HeTH
[IpakTkym
"OOHapyxeHue
yriaepoaa U BOAOpoja B
OpraHUYeCKUX
COEIMHEHMSIX"

AJKaHbI:
TOMOJIOTUYECKUM P,
obmmas popmyna,
HOMEHKJIaTypa U
M30MEpHUs, HIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

https://m.eds00.ru/ORE9Y2CYG

https://m.edsoo.ru/8HWFWZ174

https://m.edsoo.ru/SHWFWZ174



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/8HWFWZ174

14

dusnueckue n
XAMHUYECKUE CBOMCTBA
AJIKaHOB

https://m.edso0.ru/GV8LNQJ3X

15

HaxoxaeHue ankaHoB B
npupope. CriocoOsl
MOTYYCHHUS U
MIPUMEHEHUE aJTKaHOB

https://m.edsoo.ru/AB2ZKXXI1Z

16

17

18

[{ukmoankaHbl: 00IIast
bopmyna,
HOMCHKJIaTypa 1
HU30MEepHs, 0COOEHHOCTH
CTPOCHHS M XUMHUYECKHIX
CBOMCTB, CITOCOOBI
MOJTyYeHUS U
MIPUMCHCHUE

Pemenne pacu€THbIix
3a/1a4d Ha OTpEJCIICHHE
MOJICKYJISIPHOU
dbopmybl
OpraHU4YeCcKOTO
BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB
AIIEMEHTOB, BXOSIINX B
€ro COCTaB.
Cucremaruzanus u
0000111eH1Ee 3HAaHUH TI0
TEeMe

AJIKEHBI:
TOMOJIOTUYECKHAN P,
obmas hopmyrna,
HOMEHKJIATypa,
JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYII.
CrpykrypHas u 1uc-
TPaHC-U30MEPUS
AJIKEHOB

https://m.edsoo0.ru/Q4B59001A

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J



https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J

19

dusznueckue u
XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuiio
MapkoBHUKOBa

https://m.edso0.ru/6 XZHRIRTW

20

CniocoObl IOJTy4EeHHS U
MIPUMEHEHUE AJTKEHOB

https://m.edsoo.ru/YS8ODCR6ZN

21

[IpakTuky™m 1o Teme
"ITostyyeHue 3TUIEHA U
U3y4YE€HHUE €r0 CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

22

Pemenne pacu€THbIx
3a/1a4 Ha OIPEJECIICHUE
MOJICKYJISIPHOU
dbopmybl
OpraHU4eCcKOro
BEILIECTBA

https://m.edsoo.ru/ XYWNMAYNA

23

24

AJnKangueHsl:
COIPSIKEHHBIE,
H30JIMPOBAHHBIC,
KYMYJUPOBaHHBIC.
OcobenHoCTH
AIEKTPOHHOTO CTPOCHUS

XHWMHUYECKHE CBOMCTBA
COIIPSDKEHHBIX TUEHOB

https://m.edsoo.ru/EKDS1U5UV

https://m.edsoo.ru/M356GLRBE

25

CriocoObl IOJTy4eHHS U
MIPUMCHCHHE
aJIKaITNCHOB

https://m.edsoo.ru/KT8M1N272

26

27

AJIKMHBI:
FOMOJIOTUYECKUU Psif,
obmas hopmyrna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII,
(du3nueckue cBoiicTBa

XUMHYECKUE CBOUCTBA
AJIKUHOB

https://m.edso0.ru/N65WYKD93

https://m.edsoo.ru/MQ7A03SUC



https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC

28

KauecTBenHsle peakuun
Ha TPOMHYIO CBS3b

https://m.edsoo.ru/45UN142UY

29

30

31

32

33

CniocoObl OJIy4eHHS U
NPUMEHEHUE ATKUHOB

Pemenne 3anau:
pacu€Thl 10 YPaBHEHUIO
XUMUYECKOU peaKLuu

Cucremarusaius u
000011IeHrE 3HAHUH 110
TEME

I'eneTnueckas CBA3b
MEXYy pa3InYHbIMU
KJlaccaMu
YTJIEBOJOPOAOB
ApEHBI:
TOMOJIOTUYECKHAN P,
obmmast popmyna,
HOMEHKJIAaTypa.
DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI
OeH30J1a U TOJIyOJIa, UX
(u3nueckue cBoiicTBa

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

https://m.edsoo.ru/I19DNOP1N8

https://m.eds00.ru/1X7QM5T7F

https://m.edsoo.ru/\WNGDLBK5D

34

XUMHUYECKUE CBOUCTBA
ApCHOB: pEeaKIUU
3aMeleHUS

https://m.edsoo.ru/FCNHX9WY1

35

XHUMHUYECKHE CBOMCTBA
apEHOB: pPeaKIuu
MPUCOEIMHEHHUS,
OKHCJICHHE TOMOJIOTOB
OeH3oua

https://m.edsoo.ru/CSBNGDUCS

36

37

OcobeHHoCTH
XUMHUYECKUX CBOMCTB
CTHpOJIa

Pemenne pacu€THbIx
3aJ1a4 Ha OMPEJICIICHUE

https://m.edsoo0.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW



https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

MOJIEKYJIAPHOU
bopMyIbI
OpPraHUYECKOTO
BEILIECTBA

38

CniocoObl IOJTy4EeHHS U
MIPUMEHEHUE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

39

Pacuértnl no
ypaBHEHUSIM
XUMUYECKUX PEAKIIUH.
CucreMatuzanus u
000011IeHrEe 3HAHUH 110
TEME

https://m.edso0.ru/9VBZTY4PI

40

41

42

43

44

["amoreHONPOW3BOTHEIC
yTJIE€BOIOPOJIOB:
AJICKTPOHHOE CTPOCHHE;
pCaKIuy 3aMeIICHUS
rajoreHa

JlericTBHE IET0YEH HA
rajoreHNPOU3BOIHBIC.
BzanmopeiicTBue
JIATAJIOTCHAJIKAHOB C
MarHueM U [UHKOM

CucremMaTuzanus u
000011IeHIEe 3HAHUH 110
pazjaeny
"YraeBogoposr"

O0o001enue u

cUTCEeMaTH3alus 3HaHUI

o TeMe
"Yraesonopoasr"
[IpenenbHbIE
OJTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKUM P,
obmmas popmyna,
CTPOCHHUE MOJIEKYII,
n30MepHUs,
HOMEHKJIaTypa,

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTOKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJHI90TT50

https://m.edsoo.ru/I9NSKPMLB



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

KJaccuduKaus,
¢uznyeckue cBOCTBa

45

XUMHUYECKUE CBOUCTBA
MpeaeIbHBIX
OJJHOATOMHBIX CIIUPTOB

https://m.edsoo.ru/VVHOGFCVLZ

46

47

48

CnocoObl OJIy4YEeHHS U
IpUMEHEeHHE
OJTHOATOMHBIX CIIUPTOB

[IpocTeie 3¢upsl:
HOMCHKJIaTypa 1
HU30MEpHsI, 0COOCHHOCTH
bU3UYECKUX U
XUMHYECKUX CBOWCTB

MHoroaromMHsie
CIUPTHI: STUJICHTIUKOIb
U TJIMLEPUH, UX
dusnueckue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG5AX

49

50

o1

52

CriocoObl IOJTy4eHHS U
MpUMEHEHNE
MHOTOaTOMHBIX CITUPTOB
DEHOJI: CTPOCHUE
MOJIEKYJIbI, PU3HYECKHE
cBoucTBa. TOKCUYHOCTH
dbeHona

XUMHYECKHUE CBOMCTBA
dbenona

CnocoObl OJIy4eHHS U
npuMeHeHue eHona

https://m.edsoo.ru/EU9L4B5H6

https://m.edso0.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

https://m.edso0.ru/60B9BOAKU

53

54

55

IIpakTKyM 110 TEMe
"CroupThl ¥ peHOITBI"
CucremMaTuzanus u
0000111eHrEe 3HAaHUH TI0
TeMe

AJBACTH]IBI M KETOHBI:
AJIEKTPOHHOE CTPOCHUE

https://m.edso00.ru/SHOGNHMGK

https://m.edso00.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

56

S7

KapOOHUIILHOMN TPYIIIIHI;
TOMOJIOTHYECKHE PSIJIBI,
obmas hopmyra,
HU30MEpHS U
HOMEHKJIaTypa

Anbaeruasl 1 KETOHBI:
(duznyecKkue CBOMCTRA;
peakuu
MIPUCOETUHEHHUS
Peakuyu oxkucieHus u

Ka4CCTBCHHBIC pCaKIINH
AJIbACTU 0B 1 KCTOHOB

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

58

CniocoObl OJTy4eHUS
QJIBJICTHIOB U KETOHOB

https://m.edsoo0.ru/KOSEDOZNC

59

OnHOOCHOBHBIE
npeebHbIE
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHUS
UX MOJICKYJI

https://m.edsoo.ru/3AG3IMM12R

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
(u3nueckue cBoiicTBa

https://m.edsoo.ru/88RK8HSL 4

61

XHWMHUYECKHE CBOMCTBA
IIPEAEIIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOW KHUCIIOTHI.
MHoroo6pasue
KapOOHOBBIX KUCJIOT

https://m.edsoo.ru/NCRPAK4Z0

63

OCcoOEHHOCTH CBOMCTB:
HETIPEICITbHBIX 1
apoOMaTHYCCKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

T'HJIPOKCUKAPOOHOBBIX
kucnort. [IpencraBurenn
BBICIIIUX KapOOHOBBIX
KHCIIOT

64

[TonsTue o
MIPOU3BOIHBIX
KapOOHOBBIX KUCIOT

https://m.edsoo.ru/ASMOQKWR52

65

Crioco0bl 1ostyueHus u
IpUMEHEeHHE
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/Z2Y83U872I

66

CrnoxHbie 3(UPHL:
TOMOJIOTHYECKUH PAI,
obmas hopmyrna,
HU30MEPHsI U
HOMEHKJIATypa

https://m.edsoo.ru/4C5QIMALE

67

dusuueckue n
XAUMHUYECKUE CBOMCTBA

a¢hupoB

https://m.edsoo.ru/TCJIGEW2K6

68

69

Pemenune pacu€THbIX
3a/1a4: 110 YpaBHEHUIO
XAMHUYECKOU PEaKIINH,
Ha ONpeJIEIeHUE
MOJIEKYJISIPHOM
bopmyb
OpraHU4eCcKOro
BEILIECTBA

[IpakTuKyM 1O TeMe
"KapOoHOBBIE KHCIIOTHI.
Cnoxublie 3¢upst”

https://m.edso0.ru/K51200HVD

https://m.edso0.ru/OGEJG1Z60

70

Kupsl: ctpoenue,
dusnueckue u
XAMUYECKHE CBOMCTBA
(runponus)

https://m.edso0.ru/9SIVVGAD3

71

OCo0OEHHOCTH CBOMCTB
YKUPOB, COACPIKAIIUX
OCTaTKH HENPEIETbHBIX

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6

AKUPHBIX KUCTOT. JKUpHI
B [IPUPOJIE

72

73

74

MpbI1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEe ICHCTBHE.
ITonsrue o
CUHTETUUECKHUX
MOIOIIUX CPEACTBAX
(CMO)

I'eneTnyeckas CBSI3b
YIJIEBOJIOPOAOB U

KU CIIOPOJICOIEPKAIINX
OPTraHUYECKUX BEIIIECTB
Pacuértnl no
YPaBHEHHUSIM
XUMHYECKUX pEAKIUN

https://m.edsoo.ru/YPLLOQUE7

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

75

Cucremarusanus u
0000111eHrE 3HAHUH 110
TEME

https://m.edso0.ru/SBWM8F7D7

76

OO611ast xapaKTepuCTHKA
YTJIEBOJIOB U
KJIacCU(pUKaIHS
YIJIEBOJIOB (MOHO-, JH-
Y TIOJIUCAXAPUIbI)

https://m.edso00.ru/01RIX8HGR

77

Monocaxapusr:
(dbu3uYeCKre CBONCTBA U
HAX0XJICHHUE B TIPHPOJIC

https://m.edsoo.ru/SDKMBGIF6

78

[IprmeHenue riroKo3bl,
€€ 3HaYCHUE B
KU3HEESITEIbHOCTH
OpraHu3ma

https://m.edso0.ru/6LS9BLN9Q

79

Jncaxapuapl: caxaposa,
MaJbTO3a U JIAKTO3A.
Haxoxnenue B ipupoie
Y IPUMECHEHUE
JICaxapuaoB

https://m.edso0.ru/0YDXJOOUH



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH

80

81

82

83

84

85

[Tonucaxapusbl:
CTpPOCHHE
MaKpOMOJIEKYJI,
duznyeckue u
XUMHYECKHUE CBOMCTBA,
IPUMEHECHHUE

ITousitue 00
HCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacueTHsIx
3a]1a4 Ha ONpEJEIICHNE
JI0JIM BBIXOJa MPOAYKTA
pEeaKLMu OT
TEOPETHYECKH
BO3MOYKHOTO

CucremMaTuzanus u
00001IeHne 3HaHHUH T10
pazaeny

O06o061mmenue u
cucTeMaTH3allus 3HaHUI
10 TeMe
"Kucnopoacoaepxkaiue
OpTraHUYecKue
coequHEHUA"

AMUHBI:
KJ1accuuxanus,
CTPOCHHUE MOJIEKYII,
obmas hopmyrna,
M30MepHUs,
HOMEHKJIaTypa U
¢du3nueckue cBoiicTBa

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

https://m.edso00.ru/40ZT73216M

https://m.eds00.ru/64T9T102V

86

XUMHUYECKHE CBOMCTBA
annpaTHIeCKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHUWJIMH: CTPOCHUE
aHUJIMHA, OCOOEHHOCTH
XUMHUYECKHUX CBOMCTB
aHWJINHA

https://m.edsoo.ru/FRTO7TUDA



https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA

88

CriocoOsI ToJTydeHus U
MpUMEHEHNE
anupaTHICCKUX aMIUHOB

https://m.edsoo.ru/LCF82MVKH

89

90

91

92

AMUHOKHCIOTHI:
HOMEHKJIaTypa
uzomepus, pusndeckue
cBoicTBa. OTHenbHbIE
MpeICTaBUTENH Ol
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OHMOJIOTHYECKOE
3HaYCHHE aMHUHOKHCIIOT.
CuHTE3 U TUIPOIIN3
MEOTHI0B

benku kak npupoaHsie
MOJIUMEPHI; CTPYKTYPhI
OeJIKOB

XHUMHUYECKHUE CBOMCTBA
OCJIKOB

https://m.edso0.ru/ROIQFGFVC

https://m.edso0.ru/160QZ981XZ

https://m.edso00.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

93

94

95

96

A3oTcoaepxkalime
reTepOLUKINYECKUE
COCTUHECHHS.
HyxnenHoBbie KHCIOTHI:
COCTaB, CTPOCHHE U
OnoJoruyecKas pob

[IpakTuKyM 1O TeMe
"A30TCoaepKaIIne
OpraHu4ecKue
coenquHeHud"

[IpakTky™m 1o reme
"Pacno3HaBaHue
OPTaHUYECKUX
coenuHeHun"

O06o0mmenue n
cucTeMaTHu3alus 3HaHUu!

https://m.edso00.ru/6 A9U8JK1G

https://m.edso0.ru/NC46Z2YR7

https://m.edso00.ru/4GSLO35TE

https://m.edso0.ru/R6906G80U



https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU

1o TeMe
"A3oTCcoaeprKaliue
OpraHUYEeCKHe
coeauHeHus"

97

98

99

100

101

102

OCHOBHBIC TTOHATHSA
XUMHUHA
BBICOKOMOJIEKYJIIPHBIX
COCTMHECHHUN U METObI
WX CUHTE3a —
OJIMMEpU3aLIUS U
ITOJIMKOHICH CAITHS

IImacTmaccer.
Yruimsanug u
nepepaboTKa IIacTUKa

DI1acTOMEpHI:
HaTypaJbHbIN
CUHTETHYECKHUE
Kayuyku. Pe3una

Bosokna: HaTypasibHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tomumepsl
CIELUATBHOTO
Ha3HAYECHHUS

[IpakTuKyM 1O TeMe
"Pacrio3zHaBanue
J1acTMacc M BOJIOKOH"

O600u1IeHNE U
cUCTEeMaTU3als
M3YYEHHOr0 MaTepuana
10 TEME
"BBICOKOMOJIEKYJIIPHBIE
COeIMHEHUS"

https://m.edso0.ru/7SVQS110N

https://m.edsoo.ru/IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS8

https://m.edsoo.ru/DOOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGC0OZS45

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KIIACC

Kou-
Ne BO
/ Tema ypoka 4acoB
1| Beer
0

JJIeKTPOHHBIE HHU(PPOBbIE
o0pa3oBaTesibHbIE PeCypPChl

AtoMm. CocTaB aTOMHBIX
1 sanep. XUMUUECKUN 1
aeMeHT. M30TOIIbI

https://m.edsoo.ru/NOPBJ3G7J]

CrpoeHue 3IeKTPOHHBIX
2 000JI0YEK aTOMOB, 1
KBAaHTOBBIC YHCJIA

Knaccuduxanus

3 XUMHYECKHUX JJIEMEHTOB 1
(s-, p-, d-, f-ameMenTHI)
Pacnpenenenne

4 AIIEKTPOHOB MO aTOMHBIM 1
opOuTasIM

DNEKTPOHHBIE
KOH(UTypaluu aToMOB
3) AJIEMEHTOB B OCHOBHOM U 1
BO30YXKIEHHOM
COCTOSIHUH

DIIEKTPOHHBIE
KOH(UTypalu HOHOB.
DJEKTPOOTPULIATETBLHOCT
b

[Tepronnyeckuii 3aKOH U
[Tepronnueckas cucrtema
XUMHUYECKHUX DJIEMECHTOB
J1. 1. MeHpeneeBa, CBsI3b
C COBPEMEHHOW TEOpUEN
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH

8 W3MEHEHUS CBOMCTB 1
XMMHUYECKUX DJIEMEHTOB U

https://m.edsoo.ru/9MTBPF8U5

https://m.edsoo.ru/MDGLT301C

https://m.edsoo.ru/HN5VJRET?2

https://m.edsoo0.ru/56 M011PUG

https://m.edso0.ru/3Z0ORH4PQL

https://m.edso0.ru/RRTS1FRBD

https://m.edsoo.ru/M2BG8LOGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

00pazyeMbIX UMH
MIPOCTHIX U CJIOKHBIX
BEIIECTB I10 TPyNIaM 1
nepuoaam

CucremMaTusanus u
000011IEHE 3HAHUH 110
TEME

https://m.edsoo.ru/FOHYMABM
C

10

11

12

13

Buapl xummuueckoil CBSI3H.
MexaHu3mMbl 00pa3oBaHUs

KOBAJICHTHOM CBSA3U.
Bonoponnas cBs3b.
MexmMmoneKynspHbIe
B3aMOJIEUCTBUSA

BajedatHOCTH 1

BaJICHTHBIC BO3MOXXHOCTHU

aTomMOB. CBs3b
AIEKTPOHHOMN CTPYKTYPBI
MOJIEKYJI C UX
r€OMETPUYECKUM
CTPOCHUEM

[IpencraBnenus o
KOMILUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

Bemecrtna
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. Turbl
KPUCTAJUTUYECKUX
pPEIIETOK U CBOMCTBA
BEIIECTB

|

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edso0.ru/40CASLVY3

14

[ToHsiTE O AUCTIEPCHBIX
CUCTEMAX.
IIpencrasienue o
KOJIJIOUIHBIX PacTBOpax

https://m.edsoo.ru/8QWSNJMI0

15

HcTuHHBIE paCTBOPHI:
HACBILICHHBIE U

https://m.edsoo.ru/MI12GZKJ8B



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B

HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramtoruaparst

16

CriocoObl BeIpayKeHUs
KOHIIEHTpAI[MU pacTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HCITOJIb30BaHUEM
MOHATUN "MaccoBast qOJiA
PacTBOPEHHOTO

nn

BCUICCTBA ', MOJISIpHAasA

KOHLIEHTpauus"

https://m.edso0.ru/9YYG9X6FN

18

Knaccudukanus u
HOMEHKJIaTypa 1
HEOPTaHUYECKUX BEIIECCTB

https://m.edsoo.ru/Y3JUK9MC4

19

20

21

CucreMaTusanus u
000011IeHNE 3HAHUH 110 1
TEME

O6001eHNEe 1
CUCTEMATHU3alIMs 3HAHUI
o temaM "CTpoeHue
aroMma. [lepnoanueckui
3akoH M Ilepuonnueckas
CUCTEeMa XUMHUYECKUX
sanemeHToB 1. U.
Menpeneea", "CtpoeHue
BeliecTBa. MHoroo6pasue
BelecTB"

Knaccuduxanus
XAMHUYECKUX PEAKIUH B
HEOPraHU4YECKOU U
OPraHUYECKON XUMMUHU.
3aKOH COXpaHEHUSI MACChI

BEILIECTB; 3AKOH
COXpaHEHHUS U
MIpEBpPAIIECHUS SHEPTUU
MpY XUMUYECKUX
peaKumsax

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZMS8REE



https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

22

TemnnoBbie 3G PeKThI
XAMUYECKUX PEaKIUH.
Tepmoxumunyeckue
ypaBHEHUS

https://m.eds00.ru/9TSXHFMT4

23

24

25

Brruucnenus no
YPaBHEHUSIM XUMUYECKUX
peaKuni u
TEPMOXHUMHUYECKAM
YPaBHEHUSIM

CKopoCTh XUMUYECKOU

peakuuu, €€ 3aBUCUMOCTD
OT Pa3IUYHbIX (PAKTOPOB.
Karanu3 n katanusatopsl

['oMorennsie u
TE€TEPOrCHHBIE PEAKIIUU

https://m.edsoo.ru/V5WAVUX0H

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTUKyM 110 TEmME

"BnusiHue pa3inuHbIX
(GhaKkTOpOB Ha CKOPOCTh
XAMHUYECKOMN peakiuun"

https://m.edso0.ru/NGQO05JTY7

27

O6paTumsble 1
HEoOpaTUMBbIE peaKITiu.
XUMHUYECKOE paBHOBECHUE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTKyM 11O TEMe
"BnusiHue pa3inuHbIX
(bakTOpOB Ha MOJIOKEHNE
XUMHUYECKOTO
paBHOBeCUA"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTpOoIUTAYECKas
mucconuanysa. CHIIbHBIC B
ci1a0ObIe DIIEKTPOITHUTHI.
Crenenp auccomuanuu

https://m.edsoo.ru/8UJMTOHPO

30

HNonnoe npousBeneHne
BOJibl. Cpeaa BOJHBIX
pacTtBOopoB. Bogopoansii
noka3zarens (pH)
pacTBopa

https://m.edsoo.ru/7S6FNI1YU



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU

31

I'mapomnus comen.
Peaknun, nporekaroniue B
pacTBOpax IEKTPOIUTOB

https://m.edsoo.ru/L5SHMAMHLJ

32

[TpakTuyeckas padora No
3 o Teme "XuMH4yeckue
peaKkiuu B pacTBOpax
ANEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKuCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peakunu. Baxxnenmme
OKHCIIUTENIH U
BOCCTAHOBHTEIIN

https://m.edsoo.ru/AF9OATHSZT

34

MeTo 3JIEKTPOHHOTO
(971EKTOHHO-MOHHOTO)
Oaytanca

https://m.edsoo.ru/LCSPR4PCZ

35

36

37

DJIEKTPOIU3 PaCTBOPOB U
pAacCIJIaBOB BEILIECTB
Pemenne 3amau
PA3JIMYHBIX TUIIOB
Pemmenne 3amau
pPa3JIUYHBIX TUIIOB

https://m.edsoo.ru/7UC0OBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

38

CucremaTuzanus u
000011IcHNE 3HAHUH T10
Teme "' XuMuueckue
peakuun”

https://m.edsoo.ru/O0CUUKMF1

39

O0o0Omenue u
cucTeMaTHu3alus 3HaHUM
1o TeMe " XUMHYECKHUE
peakuun”

https://m.edsoo.ru/E120ZSNS2

40

[Toso)xeHrEe HEMETAILIOB
B [leproanueckou
CHUCTEME XUMHYECKUX
anemeHToB 1. U.
MenpeneeBa u
0COOEHHOCTH CTPOEHUS

https://m.edso00.ru/S2T11G534



https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534

ux atoMoB. Pusnueckue
CBOMCTBA HEMETAJIJIOB

41

AJITOTpOTINS HEMETAJNIOB
(Ha mpuMepe KucIopoa,
cepsl, pocdopa u
yriiepona)

https://m.edsoo.ru/DKHVETX6S

42

Bonopona: nonyuenue,
dbuznyeckue u
XUMHUYECKUE CBOICTBRA.
['mopunst

https://m.edsoo.ru/EOAB3TJZ2

43

["anmoreHpl: HAX0XICHUE B
pUpOJE, CIIOCOObI
MOJTy4eHUs1, PU3NICCKUE
Y XUMUYICCKUE CBOWCTBA

https://m.edso0.ru/8ESM200XI

44

["amoreHoBOIOPOABI.
Baxuenmme
KHUCJIOPOJICOIEPKAIIAE
COCJIMHCHUS TAJIOTCHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlabopaTopHbie U
MIPOMBIIIUIEHHBIE CITIOCOOBI
MOJIYYEHHSI TAJIOTEHOB.
[IprumeHenune rajJoreHoB u
UX COCTUHECHUN

https://m.edsoo.ru/ULSR2WQ2T

46

47

[IpakTUKyM 11O TEME
"T"anorensr"

Kucnopon:
71a0b0paTOpHBIE U
MIPOMBIIIUICHHBIE CITIOCOOBI
MOJIYYCHUS, PU3NUECKHE
Y XMMHUYECKUE CBOMCTBA.
O30H. [Ipumenenue
KHCIJIOpOJa U 030HA

https://m.edsoo.ru/VJHPY U202

https://m.edsoo.ru/5LOHHJCFF

48

49

OKcuIbl ¥ TIEPOKCU/IBI

Pemenue 3agau
PA3JIMYHBIX TUIIOB

https://m.edsoo.ru/4AMRVPMOAI

https://m.edso0.ru/Q8L50HZYY



https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY

50

Cepa: HaxX0XJECHUE B
MPUPO/JIE, CTIOCOOBI
NOJTy4eHusl, PU3NIECKUE
1 XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/3JASFNOQOK

o1

CepoBonopo/i, Cyabduabl

https://m.edsoo.ru/PMO9PHT23

52

Kucnopoaconep:xamue
COEJIMHEHHUS CEPHI.
Oco0eHHOCTH CBOMCTB
CEpHOM KHUCIIOTHI

https://m.edsoo0.ru/8TN3SZ505

53

54

55

56

S7

58

59

[IpakTUKyM IO TEME
"Cepa u e€ coequHeHus"

A3BOT: HaxXOXJICHUE B
MIPUPO/IE, CTIOCOOBI
NOJIyYEeHUS], PU3NYECKHE
1 XMMHYECKHE CBOMCTBA.
AMMMaK, HUTPUIBI
Kucnopoaconep:xamue
COCIMHEHMS a30Ta.
Oco0OeHHOCTH CBOMCTB
A30THOM KHUCJIOTBI

[IpuMeneHue a30Ta U €ro
coeqnHEHNN. A30THBIE
yno0peHus

docdop: HAXOXKIECHUE B
pUPOAE, CIIOCOObI
NOJIyYEeHUs], PU3NYECKHE
Y XMMHUYECKUE CBOMCTBA.
dochuast u hochun
Oxcuasl pocdopa,
dbochopcoaepxkarue
kucaotel. Conu
dbochopHOI KHCITOTHI
[Tpumenenue docdopa u
e€ro COeIUHEHUM.
docdopHbie yaoOpeHus

https://m.edso00.ru/9S76ZZRFW

https://m.edsoo.ru/lZPKO7C4P

https://m.edso00.ru/271860BC3

https://m.edsoo.ru/MO1P034QF

https://m.edso0.ru/PXZ01Z20QS0

https://m.eds00.ru/00ZT28DNQO

https://m.edso0.ru/99E3JYYTM



https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM

60

[IpakTukyM™m 1o teme
"A3zoT 1 pocdop u ux
coeMHeHns"

https://m.edso0.ru/97LCBY XY?2

61

62

63

Yrineposa: HaxoXIeHHE B
IPUPOJIC, ATTIOTPOITHBIC
MoAU(UKAIINH;
duznyeckue u
XMMHUYECKHUE CBOMCTBA,
IPUMEHEHUE

Oxcup yriepona(ll),
okcu yriaepoma(lV),
yroJibHas KACJIOTA U €€
conu

Pemrenune 3amau
Pa3IMYHBIX TUIIOB

https://m.edsoo.ru/IWDS30TDR

https://m.edso0.ru/6DLNT13TE

https://m.edso0.ru/POQWKCINJIX

64

KpeMHuuii: Haxoxx1eH1e B
pUPOJE, CIIOCOObI
MOJIyYCHUS], PUBNUYECKUE
1 XUMHUYECKUE CBOMCTBA

https://m.edso0.ru/R7FY3Y3BW

65

Oxcun kpemuus(1V),
KPEMHHUEBas KUCIIOTA,
CHJTUKATBI

https://m.eds00.ru/NTQOS329K

66

[IpuMeHeHnEe KpeMHUS U
ero coeaquaeHui. CTekio,
€ro MOJIyYEeHHE, BUJIbI
CTEKJIa

https://m.edsoo0.ru/1XJ00600T

67

68

69

Pemenne 3amau
PA3JIMYHBIX THUIIOB

Cucremarusanusa u
0000111eHNE 3HAHUH 110
teMme "Hemertauier"

O0001EeHE U
CUCTEMAaTHU3aIMI 3HAHUU
o teme "Hemerasuibr"

https://m.edso00.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTES

https://m.edsoo.ru/\VVPSTFCAFI



https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI

70

Peluenre KoMILIEKHBIX
3aJ1a4 0 TEME 1
"Hemeramibr"

https://m.edsoo.ru/LAOAONSJ7

71

72

73

[TonoxeHue MeTanioB B
[Tepuoauueckon cucreme
XUMHUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB

O6mue pusndeckue
CBOMCTBA METAJUIOB.
[IppuMeHEeHnE METAIIIIOB B
OBITY M TEXHUKE

CrinaBbl METAJIIOB.
Koppo3usa metamios

https://m.edsoo.ru/57FR910P1

https://m.edso0.ru/ICNOR6AKW

https://m.edso00.ru/1V3XS7EXT

74

75

76

77

Pemtenune 3amau
pPa3JIUYHBIX TUIIOB

DJIEKTPOXUMHUYECKUAN PSJT
HaANpPsHKEHUN METAJLIOB.
O01ue cnocoOsbl
MOJTyYEHUsI METAIIJIOB

OO011ast xapakTepucTHKa
MeTtamioB | A-rpynmsl
[Tepnoauuecko CHCTEMBI
XUMHUYECKUX IJIEMEHTOB.
Harpuit u kanui:
NoJIy4eHue, Pu3nyeckue
1 XMMHUYECKHE CBOMCTBA,
MPUMEHEHHUE TTPOCTHIX
BEIIIECTB U UX
COEIMHECHUH

OO6m1as xapaKTepuCTUKa
metamioB ||A-rpymnmbl
ITeprnoauuecko CUCTEMBI

XUMHUYECKUX 3JIEMEHTOB.
Maruauii 1 KajapLuii:
noJjryueHue, pusnueckue

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/5SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

https://m.edso0.ru/Q4YBTZ3RY



https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

1 XMMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX
COCITMHECHUH

78

XK&ctkocTh BOIBI U
crocoObI €€ yCTpaHeHUs

https://m.edso0.ru/609WLKNTN

79

AJIOMUHUH: TIOTy4YeHUE,
dbuznyeckue u
XUMHYECKHE CBOCTBA,
IPUMEHEHUE

https://m.edsoo.ru/OZHBSJBO6

80

AmpoTtepHble cBOMCTBa
OKCHJIa U TUAPOKCUIA
ATIOMHUHUS,
T'MIPOKCOKOMITIIEKCHI
ATIOMUHUS, UX
MPUMEHECHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemtenune 3agau
pa3JIUYHBIX TUIIOB

https://m.edso00.ru/ZCTJX7CQ3

82

83

[IpakTUKyM 110 TEmME
"MeTasibl TJIaBHBIX
noarpynn"

OO011ast xapakTepucTHKa
METAJIJIOB TOOOYHBIX
noarpymi (b-rpyri)

[Tepnoauuecko CUCTEMBI

XUMHUYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

84

dusuueckue u
XUMHYECKUE CBOUCTBA

XpoMa M €ro COCIMHCHUN,

HUX IPUMCHCHHC

https://m.edsoo.ru/EMH85BONN

85

86

Baxnenmue coeTuHEHUS
Mapraxia. [ lepmanranar
KaJius, ero

OKHUCJIUTEILHBIE CBOMCTBA

dusnueckue u
XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/TVZPEX8X4

https://m.edsoo0.ru/71YSMIGSD



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

KeJe3a U ero
coenunenuni. [lomyuenue
Y IPUMEHEHUE CIUIABOB
xKeesa

87

dusznyeckue u
XHMHUYECKHE CBOMCTBA
MEJIM U €€ COeIUHCHUM,
VX IPUMEHECHHUE

https://m.edsoo.ru/GET2L9K3X

88

89

90

dus3nyeckue u
XHMHUYECKHE CBOMCTBA
IIMHKA U €r0 COCIUHEHUIM,
WX IPUMEHEHHUE.

[ M APOKCOKOMILIIEKCHI
IIMHKA

[IpakTKyM 1O TEME
"MeTaymibel TOOOYHBIX
noarpynm"”

Pemnienue 3amau
Pa3IMYHBIX TUIIOB

https://m.edsoo.ru/O4C50KBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

O0o0Omenue n
CHCTEMAaTH3aIHs
HM3yYE€HHOT'0 MaTepHuaia
o Teme "MeTtayisr"

https://m.edsoo.ru/NHKRDJUTS

92

O0o0Omenue u
cucTeMaTHu3alus 3HaHUM
o TeMe "MeTtajiisl ¥ uX
coenuHeHus"

https://m.edso0.ru/4Z62V30B1

93

Perienne KOMIJIEKCHBIX
3aJ1a4 0 TEME
"Mertamier"

https://m.edso00.ru/KGZO0DOKTT

94

Ponp xumuu B
o0ecrneyeHU
YCTOWYHUBOTO PA3BUTHUSA
yenoBeuecTBa. [lonstue o
Hay4YHBIX METOJaX
HCCJICIOBAHUS BEIIECTB

https://m.edso00.ru/SSTS5RWKS8



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8

Hay4Hble npyuHIMIBI
OpraHu3aluu
XUMHUYECKOTO

95 MIPOU3BOJICTBA.
[IpompInIEHHBIE
CHOCOOBI MOTYYEHHUS
BKHEHIINX BEILIECCTB

XUMHUYECKOE 3arpsi3HEHUE
96 OKPYXaIoIIen Cpeabl U
€ro MOCIEACTBUS
XUMHS U 310POBbE
97 YEJI0BEKa.
JlekapcTBeHHBIE CpEACTBA

Xumud nuinu. Poib
98 XUMHHA B 00€CIIEUYEHUH
MMUIIEBOM 0€30aCHOCTH

https://m.edsoo.ru/V4Y20W8UR

https://m.edsoo.ru/HFYWAQ1V
W

https://m.edso0.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

Kocmetnueckue n
99 napgoMepHbIE CPEICTBA.
briToBag xumus

https://m.edsoo.ru/0\VV85PPBKW

XUMHS B CTPOUTEIHCTBE.
Baxueimmue

100  cTpouTenbHBIC U
KOHCTPYKITHOHHBIC
MaTepHaIbl

https://m.edsoo0.ru/5FX2N2T3J

XUMUS B CEIILCKOM
XO3SMCTBE.

101
Oprannueckue u

MUHEpalIbHbIE YA0OpEHUS

https://m.edsoo.ru/YY395R0QAJ]

Cucremarusaius u
102 000011IeHNE 3HAHWUH 110
TEME

https://m.edsoo.ru/IGMSCP0OK?9

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsieMble TPeOOBAHUS K NPEeAMETHBIM
pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpamMmbl CpeHero 001ero 0opa3zoBaHus

Brmanenne cuCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas
BKJIIOYAET:

OCHOBOITOJIATAIONINE TOHATUSA (XUMHYECKUN DIIEMEHT,
aTOM, M30TOIBI, JICKTPOHHAs 000JI0YKa aToma, S-, p-, d-
ANIEKTPOHHBIE ~ OpOWTAJIM  aTOMOB,  OCHOBHOE W
BO3OY)XKICHHOE COCTOSHME aToMa, HWOH, MOJEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATENLHOCTb, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi CBSI3b (O- U T-CBSI3b, KpaTHBIC
CBSI3H), ruOpuIn3aus aTOMHBIX opOuTanei,
KpUCTaJUIMuecKasi pemeéTka, MoJib, MOJSpHas Mmacca,
MOJISIDHBI O00BEM, MOJIIpHAs KOHIICHTPAIUs, PAaCTBOPBI
(MCTUHHBIC, IHUCIIEPCHBIC CHUCTEMBI), KPHUCTAJUIOTHAPATHI,
YTAEPOIHBIN CKeNeT, (PYyHKIIMOHAIBHAS TPYIIa, pauKal,
M30MEPHI, CTPYKTYpHas popmyia, usomepus (CTpyKTypHas,
reoMerpudeckas (1uc-, TPAHCU30MEPHS ), TOMOJIOTHYECKHIA
psil,  TOMOJIOTH,  YIJIEBOJAOPOABI,  KHUCIOPOIA- U
a30Tco/IepKallie COCTUHEHUs, OMOJIOTMYECKH aKTUBHBIC
BelecTBa (YriaeBObl, JKUPHI, OCJIKH), MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHCHHSI,
KPEeKWHT, pU(OOPMHUHT, THMBl XUMHUYECKHX PEaAKIIHH
(OKHCIUTENbHO-BOCCTAHOBHUTEIIBHEIE, IK30- u
OHAOTEPMUYECKUE, PEAKIMU HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, OoOpaTUMble M HEOOpaTUMBIE), PaCTBOD,
AEKTPOJUTHI,  HEIJICKTPOJUTHI,  DAJICKTPOJUTHYECKAS
JTUCCOIMAITNS, CTCICHb  JUCCOIMAIIUH, OKHUCIUTEb,
BOCCTAHOBUTENb, JJICKTPOJU3, CKOPOCTh XHMHYECCKOM
peaKIuu, XUMUYECKOE PAaBHOBECHE)

1.2

TEOPUM M 3aKOHbI (TEOpUST XMMHUUYECKOTO CTPOCHUS
opranndeckux BemectB A.M. byrtneposa, Teopus
AJIEKTPOJIUTHYECKOU TUcconranuu, [lepuoanueckuii 3aK0H




1.3

1.4

1.5

HA.W. MengeneeBa, 3aKOH  COXpPaHEHHMS  MaccChl),
3aKOHOMEPHOCTH,  CHMBOJIMYECKHW  SI3bIK  XUMUH,
MHPOBO33DEHYECKUE  3HAHMS, JIEKAIIME B  OCHOBE
MMOHMMAaHHSI NPUYUHHOCTA M CHUCTEMHOCTH XUMHYECKHX
SABJICHUM, COBPEMEHHBIC TMPEJCTABICHUS O CTPOEHUHU
BEILIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX

NpeACTAaBJICHUA O MCXAaHU3MaX XHMHNYCCKHX peaKuHﬁ,
TCPMOANHAMUYICCKUX M KHHCTHUYCCKUX 3aKOHOMCEPHOCTAX
HUX IIPOTCKAHUA, O XUMHYCCKOM PABHOBCCHUHU, NUCIICPCHBIX
CHCTCMaAx

(aKkTOJIOTUYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
MOJYYEHUH W O€30MaCHOM HCMOJb30BAaHUU BaKHEHUIITUX
HEOPTaHMYECKUX M OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JIESITEILHOCTH YEIOBEKa

oOmue HaydHbIE TMPUHITUIBEI XUMHYECKOTO MPOU3BOJICTBA
(Ha TpuMepe MPOM3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa,
MeTaHoJIa, IepepadoTKu HedTH)

CdopMUpOBaHHOCTH YMEHUN BBISIBIISTD:

2.1

XAPAaKTCPHBIC IIPHU3HAKKM KW B3dUMOCBA3bL H3YUYCHHBIX
HOHHTHfI, INPUMCHATL COOTBCTCTBYIOINUC IIOHATHUA IIPHU
OIIMCaHUN CTPOCHHA U CBOMCTB HCOPIraHNYCCKHUX U
OpPraHUYCCKHUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aHMOCBSI3b XMMHMYECKMX 3HAaHUM C TOHATUSMU U
MPEACTABICHUSIMU  JPYTUX TPEIMETOB  1jisi  Oosiee
OCO3HAHHOTO TOHUMAHUA W OOBSCHEHUS CYIIHOCTH
MAaTEPUAIBHOTO €MHCTBA MUPa

3.1

3.2

CdopMUpOBaHHOCTH YMEHHUS HCTI0JIB30BATh:

HanMMCEHOBAaHUSA XUMHUYECKHUX COCTMHECHUH
MEXJIYHApPOJIHOTO CO03a TEOPETUYECKOM M MPUKIIAJTHOU
XUMHH U TPUBUAIHHBIE HA3BAHUS BEILIECTB, OTHOCSIINXCS K
W3YyYEHHBIM KJIacCaM OPraHUYECKHMX M HEOPraHUYECKHUX
COCJIMHECHUH

XUMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJIEHHUSI (OpMyI
HEOPTaHUYECKHUX BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX




(pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJETHBIX) (popmyn
OpPTraHUYECKUX BEIICCTB

4.1

4.2

CdopMupoBaHHOCTh YMEHUS KIIaCCUPUITUPOBATD:

HEOPTaHWYECKUE BEIECTBA, CaMOCTOSITCJIHHO BBIOMPAThH
OCHOBAHMS W KPUTECPHUH IS KIACCH(PHUKAIMKA H3y4aeMbIX
XUMHAYECKHUX 0OBEKTOB

OpraHWYeCKHe BEIIECTBA, CAMOCTOSITEIILHO  BBHIOWPAThH
OCHOBAHMS W KPUTECPHUH IS KIACCH(PHUKAIMHA H3y4aeMbIX
XUMHAYECKHUX OOBEKTOB

4.3

IO pa3JIMYHbIM MPU3HAKAM (YHCITy U COCTAaBY pearupyromux
BEILIECTB, TEIUIOBOMY J(PQPEKTYy peakUud, HW3MEHEHUIO
CTEIICHE OKHUCIIEHUSI 3JIEMEHTOB, OOPATUMOCTH pEaKIUH,
YYaCTHIO KaTajau3aTopa)

CdopmupoBaHHOCTH yMEHUS XapaKTEpHU30BaTh
JJIIGKTPOHHOE  CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUM) M HOHOB XMMHYECKHUX
anemeHToB 1 — 4 nepuonos llepuonnueckon cucrems /.M.
MenzeneeBa U UX BaJEHTHbIE BO3MOMXHOCTH, UCHOJIb3YS
HOHSITHSA S-, p-, d-3JIEKTPOHHBIC OPOUTAIH, SHEPTETHUCCKHUE
YPOBHH

CdpopMUpoBaHHOCTHL YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH
U3MEHEHUS  CBOMCTB  XMMHYECKUX  JBJIEMEHTOB H
o0Opa3zyeMbIX UMU COEAMHEHUH MO MEePUOoiaM U Irpynam
CdopMUpOBaHHOCTh yYMEHUSI COCTABJISATH YypaBHEHUS
XUMHUYECKUX PEAKIUI U paCKpbIBaTh UX CYUIHOCTb:

7.1

OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaxkuuii
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ATUX
peaKunit

7.2

YpPaBHEHUS PEAKIUN pa3JIMYHbIX THUIOB; TMOJHBIE U
COKpAIlI¢HHbIE YpaBHEHUS pEeaKIMii HOHHOTO OOMEHa,
YUUTHIBAsA YCJIOBUSA, MPU KOTOPBIX ITH PEAKUHUU UAYT JI0
KOHIIQ

7.3

peaKIuii TapoJIn3a, peakuii KOMIUIEKcooOpa3oBaHus (Ha
MpUMeEpPE TUAPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHMS )

CdopMUpOBaHHOCTH YMEHUS MOITBEPK/1ATh:




8.1

8.2

10

10.1

10.2

Ha KOHKPETHBIX NPUMEPAX XapakKTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCIUHEHUN OT
KPaTHOCTH W THUIA KOBAJICHTHOW CBSI3U (G- U T-CBS3H),
B3aMMHOTO BJIIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX,
a TakkKe OT OCOOEHHOCTEH peanu3aluu pas3InYHbIX
MEXaHU3MOB MPOTEKAHUS PEAKIIUMA

XapaKTepHbIE XAMUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIIMMH  DKCIIEPUMEHTAMU H  3aIUCIMU
YPAaBHEHUN XUMUYECKHUX PEAKIIUI

CpopMUpOBaHHOCTh YMEHHSI XapaKTEPU30BaTh COCTAB M
BAKHEUIIIME CBOMCTBA BEIIECTB, MNPUHALICKANUX K
onpeaenEHHbIM KJIaccaM U IpynnaM COeIUHEHUH (IPOCThIe
BEILIECTBA, OKCHU[IbI, TUIPOKCHUJIBI, COJIU; YTJIEBOJOPOJHI,
npocThie A(UPBI, CIIUPTHI, (PEHOJIbI, AIbJIETHIbl, KETOHBI,
KapOOHOBBIC KUCIIOTHI, CIIOKHBIEC A(UPBI, KUPDI, YTIICBOIBI,
aMUHBI, AMUHOKHUCJIOTBI, OCITKH)

ChopMUpOBaHHOCT, yMEHUSI TPOBOJIUTH PACUETHI TIO
XUMUYECKUM (opMyJiaM U ypaBHEHHUSIM XHUMHYECKHUX
peakiuii ¢ UCIMOJIb30BaHUEM (DU3UUECKUX BEIIMUUH:

Maccbl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkIuu, €CJId OJIHO M3 MCXOJIHBIX BEIIECTB JIaHO B BUJIE
pacTBOpa ¢ ONPEeIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO
BEII[ECTBA WUJIU JIAHO B U30BITKE (MMEET MIPUMECH )

MacCOBOM UM 00BEMHOM J0JH, BBIX0/1a IPOYKTA PEAKIIUU

10.3
10.4

TEII0BOTO 3P eKTa peakiuii

00BEMHBIX OTHOIIICHUH T'a30B

10.5

M0 HAXOXKJICHUIO XUMHUYECKOU (POpMYJITBI BEIIeCTBA

11

Bnagenue cucremMol 3HaHUKW O METOJAX HAYYHOIO
MO3HAHMUS  SIBJICHUW  MPUPOJIBI,  HUCIOJb3YEMBIX B
€CTECTBEHHBIX HAyKaX W YMEHHUE NPHUMEHSATH 3TH 3HAHUS
MpU SKCIEPUMEHTAILHOM HCCJIEAOBAHUHU BEIECTB U JJIA
OOBSICHEHUSI XUMHYECKHUX SBJICHHUI, MMEIOIIUX MECTO B
MpUPOJIC, TPAKTUUECKON JeATeIbHOCTH 4YeJIOBeKa U B
MOBCEITHEBHOMN KU3HU

12

ChopmupoBaHHOCTh YMEHHSI TPUMEHATH (MCTOIH30BATh)
3HAHUSI O COCTaB€ M  CBOICTBaX  BEIIECTB st




13

14

15

DKCIIEPUMEHTAIILHOM IPOBEPKU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN IPOTEKaHUS XUMHUYECKHUX pEAKUUUd U
IIPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYLIECTBIICHUS,
CUCTEMHbIE XUMHUYECKHE 3HaHUA M OOBACHEHUA H
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX
€CTECTBEHHOHAYUYHYIO NPUPOAY; AJI IPHUHATHAS I'PAMOTHBIX
pelieHuil mpobsieM B CUTYalUsX, CBA3aHHBIX C XMMUEH

CdhopmupoBaHHOCTP YMEHHUSI IUTAHUPOBATH W TPOBOJUTH
XUMHYECKUH OSKCIEpUMEHT (TMOJIydeHHEe ¢ H3y4YCHHUE
CBOWCTB HEOPTraHMYECKMX U OPraHHMYeCKUX BEUIECTB,
Ka4eCTBEHHBIE PEAKIMU  YIJIEBOAOPOAOB  PAa3IUYHBIX
KJIACCOB M KUCJIOPOACOAEPKAIINX OPraHUYECKUX BEIIECTB,
peleHne 3KCIEPUMEHTANBHBIX 3a/1ad M0 PAacliO3HABAHUIO
HEOPTraHWYECKUX W OPraHUYECKHUX  BEIIECTB) C
COOJIOJICHNEM TpaBWJl  OE€30MaCHOr0  OOpalleHus ¢
BEIIECTBAMH W JAOOpPaTOPHBIM  00OPY/IOBAHHEM;
dbopMynupoBaTh LEIU HCCIEIOBaHUS; MPEICTaBIATh B
pa3InyYHOM dopme pe3yIbTaThl HKCIIEPUMEHTA,
aHaJIN3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH

CdopmupoBaHHOCTH YMEHUS OCYIIECTBIISATh
IIEJICHANPABJICHHBI TOWCK XHUMHYECKONW HWH(GOpMaluu B
pa3MYHbIX MCTOYHMKAX (HayyHass W y4eOHO-Hay4yHas
JaUTeparypa, CpeAcTBa MaccoBOM HHGpOpMAIMM, CETb
WuTepHer u  npyrue), KpUTHYECKH AaHAJIU3UPOBAThH
XUMHYECKYI0 HMH(pOpManuio, mepepadarbiBath €€ H
UCIIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHON y4eOHOM
3aauen

CdopmupoBaHHOCTH YMEHHS MIPOTHO3UPOBATH,
aHAJIM3UPOBaTh M OLIEHUBATh HMH(POPMAIMIO C TMO3UIUI
DKOJIOTMYECKON 0€30IMacCHOCTH IIOCJIEACTBUM OBITOBOM U
MPOU3BOJICTBEHHOW NESITEIBHOCTU YEJIOBEKA, CBA3aHHOU C
nepepaboTKON  BEmIeCTB; CPOPMUPOBAHHOCTh YMEHUU
OCO3HAaBaTh OMACHOCThH BO3/ICVCTBUS HA KUBBIE OPraHU3MBI
ONPENCIIEHHBIX BEIIECTB, ITIOHUMAasi CMBICH [IOKAa3aTels
MPEAEIBbHOM JOIMYCTUMOM KOHUEHTPAlHUHW, U TOSICHATh HA
npuMepax CrocoObl YMEHBIIIEHUS W TPEIOTBpAIICHUS HMX
BpPEJIHOT'O BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

HpOBepﬂeMblﬁ AJIEMEHT COACPKaAaHNA

1

TGOpGTI/I‘ICCKI/IC OCHOBBI XUMHHU

1.1

Crpoenne BemectBa. CoBpeMEHHas MOJENb CTPOEHHUS AaToMa.
Pacnipenienienne  37I€KTPOHOB IO  HHEPrEeTUUYECKUM  YPOBHSM.
Knaccudukanus xumMuyeckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUs
IHEPreTHYECKUX YPOBHEH aTOMOB (S-, P-, d-anemenToB). OCHOBHOE
¥ BO30YKJIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAsI KOHPUTypalus
aToma. BaJleHTHBIE 2JIEKTPOHBI

1.2

1.3

Ilepuonnueckass  cucrema  XUMHYeCKuMX  3nemeHtos  JI.M.
MenpneneeBa. @usnueckuii cmbica [lepuoanueckoro 3axona J[.1.
MenpeneeBa. IIpuurHbBl U1 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOWCTB
3JIEMEHTOB M HWX COCAWMHEHHN [0 MNepuojgaM M TPyNIaM.
3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB MPOCTBIX BEMIECTB,
BOJIOPOJHBIX COCAMHEHUM, BBICIINX OKCUJIOB U TUAPOKCH]IOB

BaneHTHOCTE. SHGKTpOOTpHHaTGJIBHOCTB. CreneHb OKHUCIICHUS

1.4

Bunel xumudeckoi cBs3u (KOBaJIGHTHAs, MOHHAs, METaJJIMYECcKasl,
BOJIOPOJHAs) U MEXaHU3Mbl €€ 00pa3oBaHus. MexXMOEKyIIpHbIE
B3aMMOJICHUCTBUA. BelecTBa MOJIEKYJIAPHOIO U HEMOJIEKYJISAPHOIO
CTpoeHus. THuIlbl KPUCTAUIMYECKUX PEIIETOK. 3aBHUCHUMOCTH
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH

1.5

Xumnueckas peaxius. Krnaccudukaiys XUMUYECKUX PEAKIUi B
HEOPTaHUYECKOM M OPraHUYeCKOW XHMHUHU. 3aKOH COXPaHEHUs
MAaCCHhI BEILLIECTB

1.6

1.7

CKopocCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

TennoBble 3P(EKTb XUMHUYECKUX peakuuil. TepMoXuMHUUYecKue
YpaBHEHHUS

1.8

OOpatumpie peaknuu. XHUMHYECKoe paBHOBecue. DakTopwl,
BJIMSIFOIIME HA COCTOSSHUE XUMHUUYECKOro paBHoBecus. [Ipunuun Jle
[TaTenbe

1.9

OnekTpoinuthyueckas — guccoranus. CunbHbple W crialble
anekTposuThl. Cpega BOJIHBIX PAcTBOPOB BEIIECTB: KHUCTas,
HeWTpanbHas, MmenoyHas. CreneHb auccouuanuu. Peakiuu
MOHHOI0 0OMeHa




1.10

I'maponu3 coner. MoHHOE mpou3sBeAcHUE BOABL. BomaopomHbii
nokaszarenb (pH) pactBopa

1.11

CriocoOsbI BBIPAKCHUA KOHLOCHTpAIINMN PACTBOPOB: MACCOBAad HOJIA
paCTBopéHHOI‘O BCHICCTBA, MOJIIPHAA KOHLICHTPALIWA. HaCI)IHleHHBIC
N HCHACBIIICHHBIC PACTBOPLI, PACTBOPUMOCTD. KpI/ICTaJIHOFI/I,ZIpaTI)I

1.12

1.13

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peaKuuu. HOBeI[eHI/Ie BCIICCTB
B CpCaax C pa3HbIM 3HAYCHUCM pH MGTOIH)I QJICKTPOHHOTI'O OanaHca

DJEeKTPOIIN3 PACTBOPOB U PACILUIABOB COJICH

2.1

2.2

OCHOBBI HEOPTAHUYECKON XUMUU

Knaccudukanus Heopranmdyeckux coenuHeHuil. Homenkmarypa
HEOPraHUYECKHUX BEIIECCTB

XUMHYECKHE CBOMCTBA Ba)XHEHIIMX METAJUIOB (HATPHUM, KaJHii,
KaJIbI[UH, MarHuid, aJfOMUHUM, IIUHK, XPOM, >KEJI€30, MEIb) U UX
coeauHeHui. OO0I1IHe COCOOBI MOTYUYSHUSI METAJLIIOB

2.3

XUMHYECKUE CBOMCTBA BAXKHEHIITNX HEMETAIUIOB (TaJIOT€HOB, CEPHI,
a3oTa, pocdopa, yriepoaa u KpeMHHUsSI) U UX COSTUHEHUHN (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHECHUI)

2.4

2.5

['eneTnyeckas cBs3b HCOPIraHNYCCKHX BCIICCTB, IIPUHAICIKAIINX K
pa3’In4YHbIM KiIaCCaM

WNnentudukaus HeopraHu4eckux coequHeHnii. KauecTBeHHbIe

PCaKIMK Ha HCOPraHNMYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE  TOJIO)KEHUSI ~ TEOPUUM  XUMHUYECKOTO  CTPOCHUS
oprannueckux coenquuennii A.M. BytiepoBa. YriepoaHblil ckener
OPraHuYeCcKoOu MOJIeKysbl. KpaTHOCTh XMMHUYECKON CBA3U. S- U P-
CBsI3U. SP3-, SP2-, Sp-rubpuan3anuu opoOuTaIeii aTOMOB yIiiepoa.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHUS
Mosekya. ['omonoru. I'omonmornuecknii pan. M3omepus u usomepsl

3.2

[Tonsitue o ¢pyHkimoHanbHOU Tpynne. OpueHTamoHHbIe P HEKTHI
3aMeCTUTEIIECH

3.3

[IpencraBnenne o KiIacCU(UKAIIMM OPTaHMYECKUX BEIECTB.
HoMenknaTypa OopraHM4ecKuX COEIUHEHHH (CucTeMaTU4ecKas) U
TPUBHAJIbHBIE HA3BAHUS BAXHEUIIMX MPEICTABUTENEH KIIACCOB
OpTraHUYECKUX BEIECTB




3.4

CB0OOTHOpAAMKAIBHBIN M MOHHBIN MeXaHWU3MbI peakiuu. [lonsarue
o Hykieodwuie u anekrpodune. [Ipasuno MapkoBaukona. [IpaBmio
3aiineBa

3.5

Ankanbpl. XUMHUYECKHE CBOMCTBA alKaHOB: TaJOr€HUPOBAHUE,
JETUIpUpPOBaHUE, TEPMUYECKOE pasioKeHue, KPEKUHT,
n3omMepusanus, ropenue. [lomydyenune ankanoB. [{ukmoankaHsbl.
Crenu¢uka CBOICTB LUKIOAIKAHOB C MajbiM Pa3MEpPOM IIHMKIIA.
Peakuuu npucoeTMHEHUS U PaAUKAIIBHOTO 3aMEeIICHUS

3.6

AnkeHpl. XHWMHUYECKHME CBOMCTBA: pEaKUUU MPUCOCAUHEHUS
(ramoreHMpoBaHuE,  THIPUPOBAHHME,  TUAPOrAIOrC€HUPOBAHHUE,
rujapatanusi), TOpPEHHUs, OKHUCJIEHHS UM  MOJUMEPHU3ALHUH.
[IpombllIeHHBIE U TA00PATOPHBIE CIIOCOOBI MOTYUYEHHUS ATTKEHOB

3.7

AnkagueHbl. XUMHYECKHUE CBOWCTBA QJKaJWEHOB: PEAKLIHUU
MpPUCOEIMHEHUS (TUAPUPOBAHUE, TATOTCHUPOBAHUE), TOPEHUS U
nonumepuzanuu. [lonydenue ankaaneHoB

3.8

3.9

3.10

AnkuHbl. XMMHYECKHE CBOWCTBA: PEAKLUUU IPUCOCINHEHHUS
(ranoreHupoBaHUE, TUJIPUPOBAHMUE, rUApaTanus,
I'HJIPOTAJIOTEHUPOBAHNUE) KaK CHOCO0 TMOJY4YEHHUS MOJUMEPOB U
JIpPYruX TMOJE3HbIX MNpOoAyKTOB. Peakuuum 3amemenus. [openue
alleTWJICHa KaK MCTOYHHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHM ISt
CBapKHU U pe3ku MeTaiyioB. [I[pumenenue ametuieHa

ApEHBL. XUMHUYECKUE CBOWCTBA OeH3oua: peakuuu
ANEKTPO(PHUIBHOTO 3aMELIEHUs, MPUCOECIUHEHUs (TUIPUPOBAHUE,
rajioreHupoBanue). Peakuust ropenus. OCOOEHHOCTH XUMHYECKUX
cBOMCTB ToJtyosia. [lomydyenue Genzonia. OCOOCHHOCTH XUMHUYECKUX
cBoicTB cTupona. [Tonmumepuszanus ctupona. CrnocoObl MOTyYeHUs
Y IPUMEHEHUE apOMAaTUYECKUX YIJIEBOIOPOIOB

Crouptel. IIpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHUE
CBOMCTBA: B3aMMOJICCTBUE C HATPUEM KaK CIOCOO YCTAaHOBJICHUS
HaJIMYusl TUAPOKCOTPYIIBI, C TajJOreHOBOJOPOJaMH KaK CIOCO0
MOJYYEHHUS] PACTBOpPUTENICH, BHYTPU- H  MEKMOJEKYJsIpHas
neruaparanus. Peaknusa ropenus. IlomydyeHue sTaHona: peakuus
OpOKeHHSI TJIFOKO3bl, THApATalus OJTHJICHA. DTWICHIJIUKOIb U
[JIMIEPUH  KaK TPEACTABUTENIM MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enon. Xumudeckue cBoicTBa ¢eHona (peakiuu C HaTpueM,
THAPOKCUIOM HaTpus, Opomom). [Tomyuenue dhenomna




3.12

3.13

Anpperuapl. XHMMHUYECKHME CBOMCTBA MpPEAEIBHBIX abIETUIOB:
TUIPUPOBAHUE; KAUECTBEHHBIE PEAKIIMU HA KapOOHWIBHYIO TPYIITY
(peakuus «cepeOpsIHOTO 3epKaliay, B3aUMOIEUCTBHE C THAPOKCUIOM
Meau (I). TlomyyeHue mnpenenbHBIX albJIETUAOB: OKHCIICHUE
CHOUPTOB, THApaTalus aueTWwieHa. AILIETOH KakK MpeICTaBUTEIb
KeTOHOB. OCOOEHHOCTH peakuy OKUCIICHUS alleToOHa

KapOoHoBble KHCHOTBI. XHMHYECKHE CBOWCTBA MPENEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMHUYECKHUX
CBOMCTB  MYpPaBbMHOW  KHUCJHOTHL.  IlomydeHuwe  mpenesbHBIX
OJIHOOCHOBHBIX KAPOOHOBBIX KMCIIOT: OKUCIICHUE aJIKAHOB, AIKEHOB,
NIEPBUYHBIX CIUPTOB, QJIbJACTUIOB. Brpiclne mpenenbHbE WU
HenpeaebHbIE KAPOOHOBBIE KUCIOTHI

3.14

3.15

CrnosxHble 3¢pupsl U KUpbl. CrIOCOOBI MOTYyYEHUS CIOKHBIX 3(PUPOB.
OOpatumocTh peakuuu 3Tepudukanuu. I[IpruMeHeHune CIoXKHBIX
3¢uUpOB B MULIEBON U NapPOMEpPHON MPOMBIIIEHHOCTH. JKUPBI KaK
CIIOKHBIE 3(UpPBl TJIMIEPUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
XHAMHMYECKHE CBOWCTBA JKUPOB: THUJIPUPOBAHHME, OKHUCIICHHE.
['uaponus, WM OMBUICHHE, )KMPOB KakK CIOCOO MPOMBIILIEHHOTO
MOJIYYEHHS] COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJH
BBICIIMX KapOOHOBBIX KUCIOT

XUMHUUYECKHE CBOMCTBA I'JIFOKO3bI: PEAKLIHMU C YYACTUEM CIIUPTOBBIX
U albJECTUAHON TPYII U MOJIOYHOKHCIIOE OpokeHue. [Ipumenenue
TJIFOKO3bI, €€ 3HAaYeHUWe B IKUZHEACATEIBHOCTH OpPraHU3MA.
Jucaxapuapl: caxapo3a, MalibTo3a. BocCCTaHaBIMBAIOIINE W
HEBOCCTAHABIIMBAOIIME Jucaxapuabl. ['Waponu3 aucaxapuios.
[Tonucaxapuapl: Kpaxmal, TJHUKOTeH. CTpOeHHE MaKpOMOJIEKYII
Kpaxmaja, TIJIMKOreéHa W LeJUTIoi03bl. (DHU3nYecKre CBOWCTBA
Kpaxmajga M UeJUIJIO3bl. XUMHYECKHE CBOMCTBA Kpaxmadna:
TUAPOJIN3, KAYECTBEHHAS PEaKLUs C HOJAOM. XUMMUYECKUE CBOMCTBA
LEJUTIONIO3bl: THAPOJIN3, ToJydeHne 3pupoB 1euitono3sl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK)

3.16

AMUHBI. AMUHBI KaK OpraHMYECKHUE OCHOBAHUS: PEAKIIMM C BOJIOM,
KUCJIOTAMH, PEAKUUs TOpPEHUs. AHWIMH KaK NPEACTaBUTEIb
apOMaTUYECKUX AaMHUHOB. XWUMHWYECKHE CBOWCTBA AHWJIMHA:
B3aMMOJICHCTBUE C KHUCJIOTaMH, OpOMHOW BOJOW, OKHUCJICHUE.
[Tonyuenue aMHUHOB AJTKWJIMPOBAHUEM aMMHaKa u
BOCCTAaHOBJICHUEM HUTPOIPOU3BOAHBIX YIIIE€BOJAOPOJIOB




AMHMHOKHUCIIOTBI M O€JKH. AMMHOKHUCIIOTHI Kak an)OTCpHBIe

317 OpraHUYEeCcKue COCTUHECHHS. OCHOBHBIE ~ aMUHOKHCIIOTHI,
' oOpasyromue Oenkn. XUMHUYECKAE CBOMCTBA OCIKOB: THUIPOJIHU3,
JIeHaTypalys, KaYeCTBEHHbIC (IIBETHBIC) PEAKIIUU HA OEIKU

CtpoeHre © CTPyKTypa IOJMMEPOB. 3aBUCUMOCTh CBOMCTB
318 MOJINMEPOB OT CTPOEHUS MOJIEKYJl. OCHOBHBIE CLIOCOOBI MOTYYEHUS

BBICOKOMOJICKYJIIPHBIX COCIMHEHUMN: PEeakiu MOJMMEpU3alud U
noyimkoHeHcanuu. Kiraccudukanys BoJOKOH

Nnentudukaius opraHM4ecKux coequHeHni. Pemenue
3.19 »sKcnepuMEHTANBHBIX 33/1a4 HA PACTIO3HABAHNE OPTaHUIECKUX

BEILIECTB
3.20 ['eneTnyeckas CBsI3b MEXKY KIaCCaMU OPTAaHUYECKUX COCTMHEHUN
4 XUMHUS U )KU3HD

Xumusi B TOBceAHEBHOM >ku3Hu. [IpaBuna Oe3omacHoi pabOThI €
4.1 €OKUMH, TOPIOUYMMU U TOKCHYHBIMU BELIECTBAMH, CPEACTBAMHU
OBITOBOM XUMHH

XrMHA U 300pOBbE. XUMHUSA B MEAMIMHE. XHMHS U CEIbCKOE
XO35IMCTBO. XMMHS B IPOMBIIUICHHOCTH. XUMHUS M SHEPIeTHKA:

4.2 OPUPOJHBIA M TOMYTHBIM He(QTIHOM ra3pl, HUX COCTaB U
ucnoisb3oBanue. CoctaB HepTH M €€ mnepepaboTka (IPUPOIHBIE
HMCTOYHMKH YTJIEBOJI0POJIOB)

XUMHS U SKOJIOTUSL. XUMUYECKOE 3arpsI3HEHUE OKPYKAFOLIEH CPELBI
43 u ero mocnenctus. Oxpana ruapocdepsl, MOUYBBI, aTMOCHEpHI,
' baopsl U GhayHbl OT XUMUYECKOTO 3arpsizHeHus. [Ipobiema 0Tx010B

1 TOOOYHBIX IMPOAYKTOB. AHBTCpHaTI/IBHBIe HCTOYHHUKH SHECPTHUH

OO1ue mpencTaBieHUs] O MPOMBIIUIEHHBIX CHOCO0aX MOJIyYeHUs
XUMHUYECKUX BEIIECTB (Ha IpUMeEpPE ITPOU3BOACTBA AaMMHAKA, CEPHOM

4.4 KucIoThl). U€pHast u 1BeTHas Metautyprus. CTEKIIO U CUIIMKATHas
MPOMBINUIEHHOCTD. [IpombliiieHHass oprannyeckas XuMus. ChIpbe
JUTsl OPTraHUYECKOM MPOMBIIITIEHHOCTH

5 Tunel pacd€THBIX 3a7a4

Pacuétpl Macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY
5.1 KoIWYecTBY BEIIECTBA, MAaCCE WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B
pEaKUu BEIIECTB

5.2 Pacuétsl TermnoBoro 3 dexra peakiuuu




Pacuétpl 00bEMHBIX OTHOIIIEHUH Ta30B MPU XUMHUYECKUX

5.3
peakuuax
5.4 Pacuétel Mmacchl (00BEMA, KOIMYECTBA BEILIECTBA) MPOTYKTOB
" peaxInu, eCII OJJHO U3 BEIIECTB JaHO B M30BITKE (MMEECT IIPUMECH)
55 Pacuétbl MaccoBo win 00BEMHOM JOJIM BBIXOAA IPOIYKTA
" peakIMu OT TEOPETHYECKH BO3MOMKHOTO
Pacuétel maccel (00BEMA, KOMMYECTBA BEIIECTBA) MPOAYKTA
5.6 peakmuu, €ciau OJHO U3 BEIIECTB JAHO B BUJIE PacTBOPa C
ONPEAECIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOTO BEIIECTBA
5.7 PacuéTsl ¢ ucronb30BaHUEM MOHSATUN «MaccoBasi A0,
" «MOJISIpHas KOHIIEHTPALUS», «PaCTBOPUMOCTE)
HaxoxneHne MonekyIsipHOi (popMysIbl OpraHMuECKOro
5.8 BemiecTBa M0 €ro MJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB,

BXOIAIIUX B €TI0 COCTAaB, UJIH IIO IIPOAYKTaM CIropaHusAa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus; 10 xmace. yrimyoneraHoe oOydenue Epemun B.B., Ky3smenko
H.E., Tepennn B.W. u np.; non penakuuein Jlynuna B.B. O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY; AKkuinoHepHOE 00111eCTBO
«3narensctBo «IIpocBemenue»

Xumust; 11 kmacc. yrimyonenHoe ooyuenue Epemun B.B., Ky3pmeHko
H.E., Ipo3noB A.A., u np.; noa pexakuueit Jlynuna B.B. OGmectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

Jluaug YMK no xumuu O. C. I'abpuensaa, K. I'. Octpoymona, C. A.
CmankoBa. 10-11 xmacc. HMzmarensctBo «lIpocBemenune» @OI'OC.
Xumus, 10 k. - O. C. T'abpuensn, U. I'. Octpoymos, C. A. Ciaakos.
Xumus, 11 k1. — O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos, A.
H.JleBkun

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1.

I'apa, H. . Xumus: 3agaunuk ¢ «nomomHUKoM». 10-11 kmaccsr :
nocobue A yd-cs oopazonat. yupexaenuit/ H. H. I'apa, H. U.
["abpycena. - M.:IIpocsemienue, 2009.-96c¢.

[apun, A. T1. Heoprannueckast Xumusi B cXxemax, puCyHKax, TaOJInIax,
dopMynax, XUMHUECKUX PEaKIUsX. - 2-€ U31l., ucrp. u joi. - CII6.:
Jlaus, 2006. — 288¢c

I'yzen, JI. C. Xumus. Borpocsl, 3agaum, ynpaxsaenus, 10-11 ko
ydyeOHoe mocobue 115 001eo0pa3zoBarenbHbIX yupexaenunii /JI. C.
I'yzeit, P. I1., Cyposuesa.- JIpoda,2001.-288c.:u.

[Tanos, H. H. O6mras u sHeopr. Xumus.- 2-¢ u3j., nepepad. M gor.-
M.:Ipoda, 2002- 448 c.: u.

Xumust. 10-11 xn.: koHTposbHBIE paboThl k yueoHukam JI. C. I'yzes, B.
B. Copoxkuna, P. I1. CypoBueBoit «Xumus-10-11».-M.:Ipoda, 2001 .-
192 ¢

Xumus. 10-11 kn.: koHTposbHBIE PabOTHI K yueoHuky O. C.
INabpuensna, U. I'. Octpoymona, C. A. CnankoBa. « Xumusi-10»,
«Xumus-11».-M.:ITpocsemenue, 2020.-165 c



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. UntepaktuBHOE yueOHOe mocodue «Harmsanas xumus. 10 kinacc. Bepcus
3.0». M3marensctBOo OO0 «OK3ameH-Meanay, 2020.

2. WntepaktuBHoe yueOHOe mmocooue «Harnsannas xumus. 11 knacc. Bepeus
3.0». M3marensctBOo OO0 «OK3ameH-Meanay, 2020.

3. CIIOHOKOuUT [DnexTponHsIii pecypc]. — Pesxxum
nocryma: https://do2.rcokoit.ru/ (mara oopamenus: 26.08.2026).

4. «bubmmoteka mu@poBoro 00Opa3zoBATEILHOTO KOHTEHTa» [DJIEKTPOHHBIN

pecypc]. — URL: https://xn--hlaafgkbnx.xn--plai/ (mata oGpamieHus:
25.08.2026.)
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