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[Ipeamet xumus (yriayOJaeHHBIN YPOBEHB)

Knacc 10-11

O0111e€ KOTMYECTBO YAaCOB 10 YueOHOMY M1aHy coctaBisieT 204 4acos:

B 10 kmacce — 102 gaca (3 4gaca B Hemenro), B 11 kmacce — 102 gaca (3 4gaca B

HEJICITIO).

CocraBnena B cootBercTBUM ¢ DenepanbHoii paboyeil mporpaMMoi o XUMHUHU.

Y4eOHuKu:

1. Xumusa. 10 kmacc. YriyOnensusiii ypoBeHb. ABtop - O. C. T'abpuensn, WN.T.
Octpoymos, C.A. Cnagkos - M.: IIpoceemienue, 2022

2. Xumus. 11 xnacc. YriyOnennslii ypoBeHb. ABtop - O. C. T'abpuensn, W.I'.

OctpoymoB, C.A. Cnagkos - M.: IIpoceemienue, 2022

PaccmoTtpena Ha 3acenannu MO yunTeneil eCTeCTBEHHOHAYUHbBIX JUCIUIIINH
(Ha3BaHUE METOAMYECKOTO OOBETMHEHNS)

[Tpotokon Ne 1 ot «28» aBrycra 2026 r.
PykoBoautens MO Cunernazosa 1.B.
(moamnuce) (®UO)
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HOACHUTEJBHASA 3AIINCKA

Pabouasi nmporpamMmma o XMMHUHU Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBannu B Poccuiickoii denepanumy, TpedOBaHUN K pe3yibTaTaM OCBOCHUS
dbeneparbHO 00pa30BaTEIBLHOM MTPOrpamMMBbI cpeaHero ootmero oopazoBanusa(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 00pa3oBaTEILHOM
craggapre COO, c¢ yuérom KoHuenuuu mpenonaBaHusi y4eOHOro Mpeamera
«Xumus» B oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoit ~ ®Denepanuu,
peanu3yronMX OCHOBHbBIE 00pa30BATENbHbBIE TPOTrPAMMBI, U OCHOBHBIX IMOJIO0KEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0Ie00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJOIKEHUS OO0yUeHHMs B OpraHuU3alusax MpodecCUOHABLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HAuY€HUE TMpeaMera «XHUMHS IOJy4aeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBHUAETENHLCTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJHSAEMBIE MPOrPaMMOM IO
XUMUHU QYHKIIAH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEePUCTUK; TMOJIXO0JI0B K (OPMHUPOBAHUIO COIEPKATETHLHON OCHOBBI
KOHTPOJII U OUEHKH O00Opa30BaTeNbHBIX TOCTHXKEHHM OOydaroluxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:
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e yCTaHABIMBAaE€T WHBAPUAHTHOE MPEAMETHOE COJEp)KaHME, 00s3aTesIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTIENbHBIX Mpoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOTro BpEMEHH, PEKOMEHAYEMOTO JIJIs
U3YUYEHUS OTNIETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPKATEIBHOW XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TAKKE€ C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  0OydYaromerocs 1o OCBOCHHIO
coJiep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHus. 3a rpejesiaMu YCTaHOBICHHOM MPOrpaMMOi 10 XUMUU 00513aTeTbHOM
(MHBapHaHTHOW) COCTAaBISIOIIECH coAepKaHUsl Y4YeOHOro mpeamera «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 0O0ydeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOTO0 M YIIIYOJIEHHOTO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
PEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAallOM MOJTYYEHHUs] XUMHUUECKOro 00pa3oBaHus
B paMKax H3y4YECHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHUX
JUCHMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHATBFHOTO0 00pa30BaHus.
B a1011 CBsI3M n3yueHue npeamera « XuMHsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuIiMpeHre ¢ YriIyOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MMOJArOTOBKU
oOyuJaroluxcs, BbIOpaBIINX ONpeAeNEHHbIN Tpoduiab 00ydeHHs, B TOM YHCIIE C
NEPCHEKTUBOM  MOCIAEAYIOIIET0 IMOJYYeHUS] XUMHUYECKOrOo 00pa3oBaHus B
OpraHu3anusx MnpopeccuoHalibHOTO oOpa3oBanus. Hapsnoy ¢ 3Tum, B cBete
tpedoBanuit ®I'OC COO k maaHUpPyEeMbIM pe3yJibTaTaM OCBOCHHS (eaepabHOM
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHET0 O0IEro 00pa30BaHus U3yUEHHUE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOIO
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pa3BuTHs OOydarommxcs, Ha (QopMUpPOBaHME Yy HHUX OOILIEHHTEIEKTYalbHbIX
YMEHUM, YMEHHUI palMoHaNIM3alud y4eOHOro TpyJa U OOOOIIEHHBIX CIIOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocTaBnsomMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnn MoaxoA0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KYypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro u yriryoJaE¢HHOTO ypOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIMHOCTb HPEAMETHBIX 3HAaHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO O0JIbIINI 00bEM (PaKTOJIOTMUECKOI0 MaTepuaia.
Tak, Ha yriayOn€HHOM ypOBHE H3YyY€HHUs MNpeAMeTa oOecreueHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTax U CBOMCTBax
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJeHUs MPEACTABICHUN O CTPOEHUHN
BEILIECTBA, XUMHUYECKOHM CBSI3M W 3aKOHOMEPHOCTSAX TNIPOTEKAHHS pPEaKUuH,
paccMaTpuBaeMbIX C TOYKU 3PEHMS] XMMHUYECKOHM KMHETHKH U TEPMOJWHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepmoanueckoidl CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHHUECKUX MTPEICTABICHUSX
O CTpOEHMM aToma. XHUMHUYECKas CBs3b OOBACHAETCA C TOYKUA 3pPEHHUS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpa3oBaHMs. M3ydueHHe THUIOB peakUuil JOMOJIHSAETCS
dbopMupoBaHHEM TpEACTaBICHUN 00 AJIEKTPOXUMUYECKUX TMpoleccax U
AIIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEIIECTB. B Kypce opraHudeckoil XuMuu rnpu
pPAacCCMOTPEHMHM PEAKIIMOHHOM CHOCOOHOCTH COEIMHEHUN yAensercss o0coboe
BHHUMaHHE BOMPOcaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peaklui.

Oco0oe 3Ha4€HNE UMEET TO, YTO Ha COJIEPKaHNE KYPCOB XUMUU YTIYOIEHHOTO
YPOBHS U3YUYCHHUS JJI KJIACCOB OMpeAeIEHHOTo poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSAHHE CMEXHbIE MpeAMEThl. Tak, HampuMmep, B COJAEpPKaHUU
npeaMeTa Juisl KJIaCCOB XUMHUKO-(DHU3UUEcKOro npoduiis O00blioe 3HaYeHHe OyayT
MMETh AJIEMEHTHI YueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyyenuu npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHM B XUMHUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAsI TEOPUS
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(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XHUMHKO-
ouonoruueckoro npoduiast OONbIINI YACNbHBINM Bec OyneT UMETh OpraHuveckas
xumusi. B 3ToM ciiyyae npenocTaBisieTcsi BO3MOKHOCTD JIsl 00jiee 00CTOATENLHOTO
PacCMOTPEHUS] XUMUYECKON OpraHu3aliy KJIETKUA KaKk OMOJOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTBI, Kak
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [lpu 3ToM 3HaHuUA 0O
COCTaBE€ M CBOMCTBAX IPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3a, JIbIXaHUS,
IIUILEBAPECHMUS.

B mumane ¢GopmHupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOECHUS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEJIHET0 00111ero oopa3oBanus (Ha 6a30BOM ypOBHE),
3ajaueil MEepBOCTENIEHHON 3HAUYMMOCTH SIBJISiETCS (DOPMHUPOBAHME OCHOB HAyKu
XUMUH KakK 00JIaCTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YyeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenune 3Toii 3anaun Ha
yrayOn€HHOM YpOBHE M3YYEHMsS MpeAMeTa NpeanosaraeT peaanu3aluio TaKux
LejeH, Kak:

e (dopMupoBaHHME TPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojsu B obOecrneueHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEeBOM 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCIeYeHnr palrOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
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KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAaHUS XMUMHUYECKHX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKUX 3HAHUU [JI1 OOBICHCHUS
KIIFOYEBBIX HMJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, JJI1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rpaMOTHOTO pelIeHus mpoOJieM, CBA3aHHBIX C XUMHUEHN, MPOrHO3UPOBAHUSI,
aHaJIN3a ¥ OICHKH C ITO3UIINH YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM W TPOM3BOJCTBEHHON JEATECIHHOCTH 4YeJOBEKa, CBS3aHHOH C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTIIyOJICHUE MPEJICTABICHUHN O HAYYHBIX METO/IaX MO3HAHUs, HEOOXOUMBIX
JUIs. TIPUOOPETEHUsST YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JEATEIBHOCTA U TTIOBCETHEBHOM JKU3HM.

B mnnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIIMX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHero oOIiero oOpa3oBaHUs MPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIYOJIEHHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIUTaHWE YOEXJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOKCHHS K TIPOLIECCY TBOpPYECTBA B 0OJACTH TEOPETUYCCKUX M
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  yCBOCHUSA
OO0IIIeUeT0BEYECKUX IEHHOCTEHH;

pa3BHUTHE TO3HABATEIbHBIX HHTEPECOB, HHTCIUICKTYaIbHBIX H TBOPUYCCKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCTIEIITHOM MPO(ECCHOHATBLHON U 00IIECTBEHHOU IS TEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH,

(dbopMUpOBaHWE YMEHHH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaAHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6111ee YuCI0 YacoB, MPEAYCMOTPEHHBIX JIJIsl U3YYEHUS] XUMHUH Ha YTIyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctasiset 204 yacos: B 10 kinacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).
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Jlannas paGoyasi mporpaMMa Mo XMMHUU PEAM3yeTcsl Ha OCHOBE JIA0OPATOPHOTO
o0OpyZ0BaHUsl LIEHTpa OOpa30BaHUS €CTECTBEHHOHAYYHOW M TEXHOJOTUYECKOU
HarnpaBiieHHocTel («Touka poctay).
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COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpeameT 1 3HaUE€HKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOT0O00pa3uu
OpPraHUYECKUX COCTMHEHUMN.

OJEeKTPOHHOE CTPOEHUE aToMa Yriepojaa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHUMHYEcKas CBs3b B
OpPTraHUYECKUX COCTMHEHUSX. TUIbl THOpUIU3AIIUA ATOMHBIX OpOUTaIell yriepoa.
MexaHnu3Mbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBIW W JIOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coenuHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble (OpMYJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC YP(HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
Me30MEepHBIN 3P eKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. lloHatne o
dbynkunoHansHoOM rpymnmne. ['omonorus. ['omonoruyueckue psanbl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEJIbHBIX MTPEACTABUTEIICH.

OcobeHHoCTH W KjiaccU(UKaAIMS OpraHUudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBpallCHUI:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEILECTB MPH HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEJIEH MOJEKYJl OpraHu4eCKuX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMooruaeckuil ps ankaHoB, o0mias ¢popMyina, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJKAHOB, SP -
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ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.

XHWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUMHM 3aMElICHUs, W30MEpPHU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIM PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHUS U XUMUYECKUX CBOMCTB MAJIBIX (IIUKJIONPONAaH, IUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTAH, HMKJIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOTYYEHUs U TPUMEHEHUE
LUKJIOAJIKaHOB.

Anxensl. ['oMonornyeckuil paj ajJkeHoB, oOmias (Gopmysa, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP*-TUOPUIM3aIIUs
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(umc-Tpanc-) uzomepusi. GU3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peaKkuMy IPUCOENAMHEHMS, 3aMEUICHUS B O-IO0JOKEHHWE IIPpU JIBOWHOM CBS3H,
noguMmepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIe peakunu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepusanms conpsykEHHBIX
nreHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE AJIKaUCHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHUYECKHE CBOMCTBA: pEaKLMU NPUCOECAUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALIAH,
okucieHusi. KucnoTHble CBOWCTBA aJIKHHOB, UMEIOIIUX KOHIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJieKylbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenszona. [lpencraBneHue 00 OpPUEHTUPYIOUIEM JEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl MoayyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.
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[Ipuponnsiii Ta3. [lomytHeie HedTsIHBIE Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib 1 npoayKTsl ero nepepadorku. CrocooOsl nepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEIICHUsT TajJoreHa Ha TUAPOKCOTPYMIly, HUTPOTPyINy, LIHAHOTIPYIIY,
amMuHOTpymmy. JledcTBME Ha TaJOTEHIPOU3BOAHBIE BOJHOIO H CIUPTOBOTO
pactBopa wEnoun. B3auMoaelcTBUEe IUTraIOTEHAIIKAHOB C MAarHue€M M LIMHKOM.
[TonsTue 0 METAJUIOOPTraHUYECKUX COCMHECHUSIX. Hcnonbs3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl W3YyYE€HUS BEIIECTB M WX MPEBPALICHUM:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallvs, B3aUMOJICWCTBUE AallE€TUJICHA C
aMMHaYHbIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHApyKEHUE
YIJIEPO/Ia ¥ BOJOPOIa B OPTAaHUYECKUX BEILIECTBAX, MOJIYUYCHHUE 3TUIICHA U U3YUCHHE
€ro CBOWCTB, O3HaKOMJIeHHE ¢ Kosutekiusamu «Hedts» u «Yromb», ¢ oOpasmamu
IJJACTMACC, Kay4yKOB M PE3HUHBI, MOJCIMPOBAHUE MOJIEKYJ YIIIEBOAOPOJIOB H
rajoreHIPOU3BOAHBIX YIII€BOJAOPOIOB.

Kucaopoacoaep:xammue oprann4ecKkue cCoeJuHEHHs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdeckue CBOWCTBA  MpENETbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXIAY MOJEKYJIaMU CIOUPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIMU 3aMEILICHUS, JACTUApaTallud, OKHUCJICHUS,
B3aUMOJECUCTBUE C  OpPraHMYECKUMHU W  HEOPraHWYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaromMHble CHUPTHI — STWICHIVIMKOIb W riaunepuH. dusnueckue wu
XUMUYECKUE CBOMCTBA: PEAKIINN 3aMELIEHN S, B3aUMOJIEVCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTAMH, KAYECTBEHHAs! PEAKIIMS HA MHOTOATOMHbBIE CIIUPTBHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeo(puIbLHOTO 3amelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CrocoObl MOTy4eHHUs U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.
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@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIBI U
oenzonbHOTO simpa. duzmveckue cBoicTBa (GeHona. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sl osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas CMOa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB U
KETOHOB. XMMUYECKHE CBOVCTBA alIbJACTUIOB U KETOHOB: PEAKLIUN TPUCOEAUHEHNS.
OxuciieHne anpJeru/ioB, KadyeCTBEHHbIE pEaKIUU Ha anbaeruipl. CrnocoOsl
IIOJIYYECHUS M IPUMEHEHHE AJIBJIETUI0OB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HomeHkarypa. dusnueckre cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHON KHUCIOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBas, MaJbMUTHHOBAsA, OJECHUHOBAS, JUHO.EBAS,
JuHONeH08as KUcHoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenne, puU3ndecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTaTKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupru6o3a. dusnyeckre CBOMCTBA U HaxoxAeHHe B npupoje. PoToCHUHTE3.
XHUMUYECKUE CBOMCTBA ITFOKO3bI: PEAKIIUU C YUACTUEM CIIUPTOBBIX U aJIbAETUIHOM
Tpynn, CHOUPTOBOE M MOJOYHOKHUCIOE Opoxkenue. llpuMeHeHue TIIIIOKO3bI, €€
3HAQYECHUE B KU3HEACATEIBHOCTH OpraHu3Ma. /[ucaxapuael: caxaposa, MaiabTO3a U
nakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonucaxapuael: kpaxmann,
INIMKOTeH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
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CBOMCTBAa Kpaxmaja: THAPOJU3, KAaYECTBEHHAas PEaklusi ¢ UOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOIU3, ModydeHue 3¢upoB 1esunono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIHN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTD PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIHMPTA B AJIBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUUU Ha albJIeruabl (C THUAPOKCHIIOM
nuammuncepeopa(l) u runpoxcugom meau(1l)), peakuus riavepruHa ¢ THIPOKCUIOM
meau(ll), xumuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelIeHrne DSKCIEePUMEHTaNbHBIX 3a7ady 1o TemaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBsie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaepxaliue OpraHu4ecKue CoeAUHEHM.

AMHHBI — OpraHMYEcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukaius aMuHOB:
anudaTUIecKue ¢ apOMATHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoennie moJiekys, oOuas (Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(paTUYEeCKHMX aMUHOB: OCHOBHbBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOM.
Conu anKuiaMMOHHS.

AHWIVH — IPEACTABUTENIb aMUHOB apOMAaTHYECKOTO psiaa. CTpoeHre aHUIMHA.
B3auMHoe BIMgHHME Tpynn aTroMOB B MoJjeKysle aHuwinHa. (OcoOeHHoCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwiMH. CrocoObl
MOJIYYCHUS] M TpUMEHeHHe anudarnueckux amMuHoB. [lomydeHue aHuUIWHA U3
HUTPOOEH307Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeIbHbIE PEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIUH, alaHuH. @uU3NYecKkue CBOWCTBA  AMUHOKMCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPTraHUYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIIUH, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie moauMepbl. [lepBuyHasi, BTOpUYHAsi M TpPETUYHAA
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KauyeCTBEHHBIE PEAKIIMH HA OCIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
pacTBopeHre O€NKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, pelIeHHWE OHKCIEPUMEHTAIbHbIX 33Ja4y [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeIMHEHUs» U «Pacnio3HaBaHnue OpraHn4ecKux
COCTUHEHUI.
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BricoKOMOJIEeKY/JIAPHBIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHEHCALIHS.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, TOJUIPOIIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOTUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noavdTHWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTUKa.

DJIaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIHUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEeHUE OJKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenue MoneKyIsipHOH (OpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MaCCOBBIM JIOJISIM JIEMEHTOB, BXOISIINX B €TI0 COCTAaB, HAXOXKACHUE MOJICKYJIIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPAHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (OPMYJIbI OPraHMYECKOrO BEIIEeCTBA Ha
OCHOBE €T0 XMMUYECKHX CBOMCTB WJIM CITIOCOOOB TMOJTYYEHUs, ONPEACIICHUE TOIH
BBIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUECKU BO3MOYKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIHUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Mmacca.
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buonorusi: Kkierka, opraHu3M, OSKOocuCTeMa, Ouocdepa, MeTadboIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPOMHBIA TUI MUTAHUS, OpPOKCHUE,
dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hble HCKOMAEMBIE, TOILIUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI DPAlMOHAIBHOTO IUTAHUS,
MOJOIIIUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX H CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMruiecKiux 3JI€MEHTOB (S-, p-,
d-, f-anmementsl). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAIIUU aTOMOB 3JIEMEHTOB MIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepronnueckuit 3akoH U I[leproanydeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBa3b NEPUOIUYECKOrO 3aKOHA U llepuoanueckord CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB O TPYIIIAM U lepruogaM. 3HaYE€HHE NEPUOINYECKOTO
3akoHa J[.1. Menneneena.

X¥MHYECKass CBS3b. BHAbI XMMHYECKOM CBSI3M: KOBAJICHTHAas, WOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IauHa cBs3U. [1oJsipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemecrBa MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.
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[Tonarue o aucnepcHbix cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccCOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. HaceieHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMS OTIEJIbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XAMHUU. 3aKOH COXPAHECHUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 3 (HEKThl XUMUYECKUX PEaKIUU.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHBIE U TETEPOTreHHbIE peakuu. Karanns u katanu3aTropsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XuMuueckoe paBHoBecue. KoHncranrta
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLNIME HA MOJIOKEHUE XHMHYECKOIO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYAaCTBYIOIIHNX B
peakuuu. [Tpunuun Jle [larense.

Onekrponutuyeckass aucconuanus. CuiibHblE W CJIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpaJIbHas,
mienioyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponu3 coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
BaxHeiilline OKHMCIMTEIM W BOCCTAHOBUTENW. MeToI 3JEKTpOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
pa3oKEeHHEe TNEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTropa, MOJENH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNE PEAKIIUM HOHHOTO 0OMEHa, OTpeIe/ICHUE
Cpelbl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XWMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxenne HemeTaiuioB B [leproindyeckoi CuCTeME XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOeHUS nX aTomMoB. Du3MYecKne CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u
yriepoaa).

Bonopoa. Ilomydenue, guznueckre U XUMUYECKHE CBOWMCTBA: PEaKUUU C
METaJJIAaMU U HEMETAJJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TornuBHbIE
AJIEMEHTHI.
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["anorensl. Haxoxnenue B Mpupoje, CrocoObl MOMydeHus, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxHelme Kuciaopoacoaepkaime
COEUHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHUS
rajioreHoB. [[puMeHeHne rajJoreHoB U X COEIMHEHUI.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBIIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ouznyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxnenue B Tpupojie, CHOCOOBI MONy4eHUs, (U3UUECKUEe U
xumuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHuctas u cepHasi KUCIOTBI U UX coi. OCOOEHHOCTH CBOMCTB CEPHOI
KHUCJIOTBL. [IpuMeHeHune cepsl U €€ COeIMHEHU.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdy4YeHUs, (U3UUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHABI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

dochop. Haxoxnaenne B mpupoje, CHOCOOBI MONMy4YeHUS, (PU3HUECKHE U
xumuueckue cpoiictBa. Dochunpr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHoie
ynoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPOINHBIE  MOJIUDPHUKAIUU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), KpemHHeBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coequHeHnil. CTeKs0, ero NoJly4eHue, BUJIbl CTEKIIA.

[Tonoxenne metamioB B [lepruoandeckoil cucteMe XMMUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHUS DJJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmiue
¢bu3nueckue cBorcTBa MeTamioB. lIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DONEeKTPOXUMHUUYECKUNW psAn HampspDkeHuid MetauioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MAPOMETAILTYPTHS,
anekTpoMetaiutyprus. [lonsatue o koppo3uu MeramioB. CrocoObl 3allUThl OT
KOPPO3HH.
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Ob6mast xapakrepuctuka MeTamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 37eMeHToB. Hatpuil u kanwuii: noixyyenue, puznueckue U XUMUIECKUe
CBOMCTBA, IPUMEHEHUE NMPOCTHIX BEUIECTB U UX COCIUHECHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYEcKHe u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAHMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMHHMIL: TTOTy4YeHue, (PU3NYecKre 1 XMMUYECKHUE CBOICTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro coeauHeHud. AMdoTepHble CBOWCTBAa OKCHUAA U
TUAPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI alTFOMUHUSL.

OOmasi XapakTepucThka MeTauioB Mo0ouHbIX moarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

OuU3NYECKNEe U XMMUYECKHE CBOMCTBA XpOMa U €ro coenuHeHul. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomatbl U auxpomarsl, HX
OKHUCIIUTEIIbHBIE CBOWCTBA. [lomyueHne u npuMeHeHne xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) u
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcunl U conu xeneza(ll) u sxenesa(Ill). [lonmydenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MIPUMEHEHUE MEJU U €€ COCUHEHUM.

[Munk: nomydyenue, (puU3MUEeCKHMe M XUMHUYECKUE CBOMCTBa. AMQOTepHbIE
CBOMCTBA OKCHJIA M TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [I[pumeHneHune
[IMHKA U €TI0 COCTUHEHUMN.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
u3ydyeHre oOpas3loB HEMETaJUIOB, TOpeHHue cepbl, docdopa, xene3a, MarHus B
KUCJIOPOJIE, HW3YYEeHHE KOUleKIuu «MeTtamuiel M CIUIaBbDY, B3aUMOJICHUCTBUE
LIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEJI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
M KaTUOHBI METAJUIOB, B3aMMOJCHUCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT M IIEJNOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a4a4 IO TEMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS»,
«Mertaibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XuMHA U KM3Hb.
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Ponb xumuu B oGecriedeHuu yCTOMYMBOTO pa3BuTHUs yenoBedectna. [lonsTue
O HAYYHBIX METO/IaX MTO3HAHUS U METOJ0JIOTUU HAYYHOro ucciaeaoBanusd. Hayuneie
MPUHIUINBI OPTaHU3ANKN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJIYYEHUs] BaXXHEHIIMX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA, CEPHOM
KHUCIIOTBI, MeTaHoa). [IpoMblIliieHHbIE CIOCOOBI MOTYYEHUSI METAJIIIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl U €ro MOCIeACTBUSA. Pob XUMUU B
o0ecIieueHNN YHEPTETUIECKON O€30MacCHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIMHBI.

XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumuu B
o0ecrieueHnH NHUIEeBOM 0€30M1aCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30IacCHOr0 UCIIOIb30BaHUs MpenapaToB OLITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuUMHSI B CTPOUTEIBCTBE: BAKHEUIIIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPACKH, CTEKIIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONOTMN.

PacuérHble 3anaumn.

Pacuétel: Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMUX B PEAKIIMH BELIECTB, MACCHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00BbEMA, KOJIMYECTBA BEILIECTBA) MPOIYKTA pEaKLUU, €CIH OTHO
W3 BEIIECTB JIAaHO B BHJIE PACTBOpA C ONPEICIEHHOM MacCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JJOJIM U MOJISIPHON KOHIEHTPAIIUU BEIIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBSI3ed TpW  WU3ydyeHUH oOmed u
HEOpraHnveckord xuMuu B 11 Kilacce ocylecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHITHM, TaK M TOHATHHA, IPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoresa,
TEOpusi, 3aKOH, aHANU3, CUHTE3, KiIacCU(PUKAIMs, MEPUOTUIHOCTh, HAOTIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJIEJIMPOBAHUE.

duznka: MaTepUsi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAANOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHB, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHHUE BEIlEeCTBA, WJEaJIbHBIM ra3, (usnyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.
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buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoIu3M, Makpo- U
MUKPOAJIEMEHTBI, OCJKHU, KUPBI, YIIIEBOJbI, HYKICUMHOBBIE KUCIOTHI, ()ePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi TPOMBILIIEHHOCTb, METAJUIYPIHsl, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.
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I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI'PAMMBI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsl BBIJIETECHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYaIOIIMMHUCS POCCHUMCKON TPaKJAHCKOW HMIAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUI0; HATMINE MOTHBAITUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECILHOCTH
OOy4JaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JeATEILHOCTH.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATECIHLHOCTH
oOyyJaromuxcsi B MpoIEecce pealn3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

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

MPEACTABIICHUS O COLMAIBHBIX HOpPMax M TIPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
IIPOCKTOB, PEIICHUH YUYESOHBIX M ITO3HABATEIIBHBIX 33124, BHITOJTHCHHN XUMHUYECKHIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacleIUIo
OTE€UECTBEHHON XUMUMU;

YBOXEHUS K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUTMTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;
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WHTEpeca U M03HABaTEeNIbHBIX MOTHUBOB B IIOJYYEHHUH U MTOCIIEIYIONIEM aHAIN3e
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY M
MICUXUYECKOMY 30POBBIO;

cOONIO/IeHUs TpaBWi O€30MacHOro OOpalleHusi C BeIleCTBaMU B OBITY,
IIOBCEHEBHOM XKHU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOXKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTelbCKOM
JIEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a]ay
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYIOBOU JIEATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 7K0J10rH4eCKOro BOCIIMTAHUA:

HKOJIOTUYECKH 1E€JIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbl;
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OCO3HaHUSl HEOOXOJMMOCTH HCIOJb30BAaHUS JOCTWKEHUH XUMHMM IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYKAKOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS MPEANPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HAJIM4Hs PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMSI, YKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSATH UAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NIPAKTUKH;

NOHMMaHHA cCleUu(UKH XUMUU KaK HAayKd, OCO3HaHMA €€ poIu B
(OpMHUPOBAHMN PALMOHAJIBLHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LBWIN3ALMK: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MPOOJIeEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIMHBI, 00OECIEUEHUU YCIOBUMI
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM KMU3HU KaXKA0T0 YjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJIICHUM OKPY>KAIOIIEro Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOU NESITENbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pa3jIM4HbIX cepax mpodhecCuoHATbHON
NEATEIIBHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXTUCIUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH ¥ COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LEeNU ACSITEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XUMHYECKUX PEaKIIU;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJCHHS (MHAYKTHUBHbBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

MPUMEHSTH B IMPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmysa, ypaBHEHHE XUMHUECKON peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JI BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHMUS BEIIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIMpPOBAThH 1ENIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MIOCTABIICHHBIC
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI ISl (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS M IPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
nporecca, CaMOCTOSTEIbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIupOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEILHO IOCTOBEPHOCTH PE3yIbTAaTOB UCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOM
JeSITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEIICHHUS MPAKTUIECKUX 3a/1a4, TIPUMEHEHHUIO Pa3INYHbIX METO/I0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMau (HAy4HO-
NOMYyJsSpHAasl JUTepaTypa XHMHYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHaNMM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (OopM
pEICTaBICHHUS, KPUTHUECKU OIICHUBATH e JOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOMUMOW Il BBIMOJHEHUS Y4YEOHBIX 3a/ad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TNpEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BbIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
nHpopMalen: TpUMEHATh MEXNpeIMeTHbIe ((hU3NYECKHUEe U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.
KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEN pe3ylbTaTOB IIO3HABATEIBHOW JAESITEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, U GOopMyJIUpPOBATH BHIBOIBI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS INO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN C€MOCO0 MX pemeHus ¢ y4ETOM TOJy4YeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaJIh3a H
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTiayOnEéHHOM
YpOBHE Ha ypOBHE CPEAHETO 00Iero o0pa3oBaHusl BKIIOUYAIOT Crienu(pruaecKue s
yueOHOro npeameTa « XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEUCTBUH 110
OCBOCHMIO, UHTEPIPETALMN U NPEeoOpa30BaHUIO 3HAHWM, BUJIbI JEATEIBHOCTH IO
IOJyYEHUIO HOBOTO 3HAaHUS U MNPUMEHEHMIO 3HAHUU B PpaA3IUYHBIX Y4EeOHBIX
CUTYallMsIX, a TAK)KE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI IO ToJaM
U3Y4YCHHUS.
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10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYCHUU OpPraHMYeCcKOn
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB,
HOBBIX HCTOYHHUKOB SHEPruH, B o0ecrnieueHnn paIoHaIbLHOTO
IPUPOIOTIONB30BAHUS, B (POPMUPOBAHWM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJHOM CpeJIE;

BJIQJICHWE  CHCTEMOH  XHMHYECKMX  3HaHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS — XUMUYECKUI AJIEMEHT, aTOM, PO U JIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOHWTaIH, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJTb, MOJIIPHAsT Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, (YHKIIMOHATbHAS
rpymma, pagukai, CTPYKTypHble (opMmynbl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCTIOPOJI- M a30TCO/EPIKAIME OPTaHUYECKHUE COCTUHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHEHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BenlecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpaLEHUS] HSHEPrul NpPHU XUMUYECKUX PpEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHUH, MHPOBO33PCHUCCKHE 3HAHMsI, JIS)KAIIME B OCHOBE
MOHUMAaHUS IPUINHHOCTH U CHCTEMHOCTH XMMHUYECKUX SBIICHUH; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKUX PEaKIuid, TEePMOJIMHAMHYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexToi, opueHTanTsl | u Il pona);
dakToIOTUYECKHE CBEACHHS O CBOICTBaX, COCTaBe, MOJy4YeHWH U OE30MacHOM
UCTIOJb30BaHUU BAXHEHUIINX OPTaHWYECKUX BEIIECTB B OBITY U TPAKTHYECKOMN
JESITEIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOACTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISITh XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS TPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUUYECKUX COSTMHEHMUI;

c(OpPMUPOBAHHOCTH YMEHHIA:



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYECKUX
BEILIECTB;

COCTaBIISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIMl M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuii HOHHOTO oOOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTABJIMBATh MOJICIIM MOJIEKYJ OPraHUYE€CKUX BEIIECTB ISl MILTIOCTPALUN
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COCIMHEHUM, JdaBaTh UM Ha3BaHUS 10 CHUCTEMaTUYECKOU
HomeHknartype (IUPAC) u npuBoauTh TPUBHAIBHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHH,
ATWICHIJIMKOb, (eHos, (QopManbIerull, aneTajblerujl, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBASI, OJIEMHOBASI, MTAJIbBMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENENSATh BHJI XWMHUYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3UICCKUE
M XUMHYECKHE CBOMCTBA THUMNUYHBIX TMPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OPraHMYECKUX BEIIECTB: AJTKAHOB, IUKJIOATKAHOB, aJIKEHOB, AJIKAJIMECHOB, aJIKUHOB,
apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, AIBACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUNW M aAMHUHOB,
aMUHOKHCIIOT, O€NTKOB, yIJEeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIU C HCIOJBb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TMOATBEP)KIATh HAa KOHKPETHBIX MpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;
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c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO
CBIPbsl (He(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepadboTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI IPUMEHSITh OCHOBHBIE OTIEPAITN MBICIIUTEILHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3alulo,
BBISIBJICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€M — JIJII U3YUYEHUSI CBOMCTB BEILIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee OCO3HAaHHOTO NOHUMAaHHUS CYIIHOCTH MATE€pUaJIbHOIO E€IMHCTBA MHPA,
WCITIOJIb30BaTh CUCTEMHbBIC 3HAHUSI MO0 OPTraHUYECKONW XUMHUU JIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUH: POBOJAUTH PACUETHI IO XUMUYECKUM (opMyiam
U YPaBHEHUSM XUMUYECKUX PEaKIMi C UCIMOJIb30BaHUEM (DU3UYECKUX BEJIUYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcCU€Thl MO HAXOXKICHUIO XUMHUYECKOU (POpPMYIIbI
BEILIECTBA MO MU3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, aHATU3UPOBATH U OLICHUBATH
C TO3UMUMH  HKOJOTMYECKON  O€30MacHOCTH  MOCHEACTBHS  OBITOBOM M
MIPOU3BOJICTBEHHOM JIEATEILHOCTH Y€JIOBEKA, CBA3aHHOM C repepaboTKOM BEIIECTB,
WCITOJI30BATh TMOJYyYCHHbIE 3HAHUS JJI PUHSITHS TPAMOTHBIX PEIICHHUH MTpoOIemM
B CUTYalIUsIX, CBS3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHUE CBOMCTB OPTraHHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady 1O PAClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MpPaBUII
O0e3onacHoro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM,
dbopMyIMpoBaTh IIEh HUCCJICAOBAHMS, NPEACTABIATH B pasIuyHON (dopme
pEe3yAbTaThl SKCHEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecO00pa3HOro MoBeNCHUsI B OBITY U
TPYJOBOM NIEATEIbHOCTH B IIEJIIX COXPAHEHUS] CBOETO 370pPOBbS, OKPYXKarollen
IIPUPOTHOM CPEIBl U TOCTHKEHHUS €€ yCTOUYNBOTO PA3BUTHSA;
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OCO3HaBaThb OIACHOCTh TOKCHYECKOTO JEWCTBHUS HA >KUBBIE OPTraHU3MBbI
ONpEIEIEHHBIX OPTaHUYECKUX BEILECTB, MIOHMMAas cMbIc nokazarens [1/K;

aHaJIM3UPOBaTh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaLIHIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SIBICHUW NPUPOJIbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYCHHH YCTONYHBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUECKOW W IHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHATOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHUHU PALMOHAIIBHOTO MPUPOAOINOIB30BAHUS, B
dbopMHpOBaHUNM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO W TMPHUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE MOHATHS — XUMUUYECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JI0OYKa aToma, S-, p-, d-aToMHBIE OpOWUTAIM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3AIs aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAas, MeETAJUIMYECKas, BOJOPOJHAs),
KpUCTAUTMYECKAsl PEIIETKA, XUMHUYECKas pEeakius, pacTBOpP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMAlMs, CTENEHb JIUCCOLMAIlUY,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM d(dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON PEaKIIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPUS AICKTPOJUTHUYECKONM TUCCOIUAINHU, TEPUOANYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIIEHUS] SHEPTUU MPU XUMUUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAHHUSI IPUYNHHOCTH
Y CUCTEMHOCTH XMMHYECKHUX SIBIICHHI; COBPEMEHHBIE NIPEACTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJSIPHOM YpPOBHSIX;
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MPEACTABICHUS] O MEXAaHU3MaX XUMHUYECKUX PEAKUH, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKaHUS, O XWMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCHEPCHBIX CHUCTEMaX; (PaKTOJOTUYECKUE CBEACHHUS O CBOWCTBAX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JAESATEIBbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX
MPUHLHAIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHUY HEOPTaHNUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHS HCMOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEISATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBSI3U (KOBaJEHTHas,
WOHHAs, METa/UIM4ecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON pPEMETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpPMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
0 UX COCTABY, XUMUYECKUE PEAKIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyroummx BeELIECTB, TEIJIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTENeHEn
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, YYacTUIO Karajiu3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpPATh OCHOBAHUA W KPUTEPUH IS KiIacCUUKAIIH
M3yYaeMBbIX BEIIECTB U XUMUUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI EPUOUYECKOTO 3aKoHa /I,
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMHPOBAHHOCTh yMEHUH: XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomuueckonn  cucremsr  J[.U. MenpgeneeBa,  MCHONB3YS  TOHATUSA
(QHEPTETUYECKUE YPOBHU», «IHEPTETUYCCKHE MOMYPOBHH», «S-, p-, d-aTOMHBIE
opoUTanm», «OCHOBHOE M BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 nepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, BaJI€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS X
AJIEKTPOHHBIX 000JIOUEK;
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c(hOpMHUPOBAHHOCTh YMEHMM: XapaKTepu3oBaTh (ONHCHIBaTH) OOIIWE
XUMUYECKHE  CBOMCTBA  BEHIECTB  pAa3IMYHBIX  KJIacCOB,  IMOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXK]Y HEOPTaHMYECKMMH BEIIECTBAMHU C
MOMOIIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  THUAPOJIN3a;  peaKuuu
KOMILIEKCOOOpa30BaHusl (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA );

cOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUi C YYETOM HX PHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHYECKOW pEaKIUM B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHUS IO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

chOPMHPOBAHHOCTh yYMEHHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIUH,
JeXKale B OCHOBE IMPOMBIIUIEHHOTO MOJYY€HUsI CEPHOM KHUCIOThI, aMMHAaKa,
oOlllue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7€C000pa3HOCTh
MPUMEHEHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIINIJIECHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUM O METOJIaX HAy4YHOTO
MO3HAHUS SBJICHUU MPUPOABI — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SIBIICHUN, HMMEIOIMX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aMMOCBSI3b XUMHYECKUX 3HAHHUH C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJee 0OCO3HAHHOTO MMOHUMAHUS MAaTePUATIHLHOTO EIMHCTBA MUPA;

c(hOPMHPOBAHHOCTh, YMEHHUS TMPOBOJAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3(dekTa
pEaKUHM; 3HAYEHUS BOJOPOIHOIO IMOKA3aTessl PAaCTBOPOB KHUCIOT W IIEIOYEU C
U3BECTHOM CTEMEHbIO JTUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
MPOAYKTa PEAKLUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTAHO B BHUJE pacTBOpa C
OMpeIeIEHHOM MacCOBOM JI0JI€l pacTBOPEHHOTO BEIIECTBA WM JIaHO B HU30BITKE
(MMeeT mpuUMecH); AOJU BbIXO/AA MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIIEHU ra30B;



rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  JKCIepuUMEHT  (IpOoBEIEeHHE  peakiuil  MOHHOTO  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OIPEACIICHNE
Cpellbl pacTBOPOB BEIIECTB C IOMOILBIO HMHAWKATOPOB, HM3YyYEHHUE BIUSHUA
pa3MyHBIX  (AKTOpOB HA CKOPOCTb XHMHUYECKOW peakIMu, peIIeHUe
HKCIIEPUMEHTAJIBHBIX 3adad mo Temam «Metamey u  «Hemeramnsy) ¢
coOJII0IeHHEeM TIpaBMI O€30MacHOro oOpallleHusl ¢ BEUIECTBAMH U JaOOPaTOPHBIM
o0opyaoBaHuEM, POPMYIIUPOBATH LENIb UCCIEAOBAHUS, IPEACTABIATH B Pa3JINYHOM
dbopme  pe3ynbTaThl  3KCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHBATh  HX
JIOCTOBEPHOCTB;

c(pOpMUPOBAHHOCTH YMEHUI: COOIIOIATh MTpaBUJIa MOJIb30BAHUS XUMHYECKON
nocyol M JabopaTOpHBIM O0OpyJAOBaHUMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C WHCTPYKLMSMHU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCOO0pPa3HOro IMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbs, OKPYXKAOIIEH MPUPOIHOU
Cpelbl M JOCTH)KEHHMSI €€ yCTOWYMBOIO Pa3BUTHs, OCO3HAaBAaThb ONACHOCTH
TOKCUYECKOTO JEHCTBUSA Ha UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILIECTB, MOHUMAas cMbIch noka3zarens 11J1K;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(pOpMallMU B pa3IMUHbIX UCTOYHUKAX (HaydHas U yueOHO-HAy4Has
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAJIM3UPOBAaTh XUMHUUYECKYIO HH(POPMALIHIO, TepepadaThiBaTh €€ U UCIIOIb30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OiHI/I?[ 0p FaHUYECKUX COE I/IHGHI/IIEI') A.M 8 bubmmorexa [IOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIe yTIeBOAOPOABbl — AJKAHBI, 5 bubnnorexa [JOK
' LIUKJIOQJIKAHbI https://m.edsoo.ru/d69df650
29 Henpenenbable yrieBogoOpoabl: alKEHBI, 14 1 bubmmnoreka HOK
' aJIKaJVECHBI, aJJKMHBI https://m.edso00.ru/d69df650
bubmmoreka IIOK
2.3 A 8
POMATHHCCKHE YIIICBOIOPOAEI (apeHED) https://m.eds00.ru/d69d{650
24 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U UX 4 bubmuoreka [IOK
' nepepaboTka https://m.edso0o.ru/d69df650
bubnunorexa LIOK
2.5 l"asorennponsso € YIJIeBOI0POI0 4 1
FEHTIPOHSBOIIRIC YTIICBONOPOOB https://m.eds00.ru/d69d{650
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaep:xamnue oprannyecKue coeIuHeHUst
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bubnunorexa LIOK

.1 . D 11 1
3 Crpret. Genon https://m.edso00.ru/d69df650

KapOoHHUIIbHBIE COCTMHEHUS: ATbICTUIBI 1
3.2 keToHbl. Kap6oHoBbie KUCTOTHI. ClI0KHBIE 21 1
s¢upsl. XKupsr

bubnunorexa LIOK
https://m.edso00.ru/d69df650

bu6nmorexa [IOK

. 1
3.3 Y THeBoAL 0 https://m.edso00.ru/d69df650

Hroro no pazneny 41

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus

bubnunoreka LIOK
https://m.edso00.ru/d69df650

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 1 2

Hroro no pazneny 12

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

bu6mmoteka IIOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEUHEHUS hitps://m.cdsoo.ru/d69df650

Hroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM nudpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [leproanyeckast cucteMa XUuMHUYECKUX 9 bubmorexa HOK
' pHOA https:/m.edsoo.ru/2dd57£24
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https:/m.edsoo.ru/2dd57£24
Uroro no pazaeny 39
Pa3nea 2. Heoprann4yeckasi Xumust
bubnmorexa LIOK
2.1 H 31 1 3
CMCTAILIRT https://m.edsoo.ru/2dd5724
bubnmorexa LIOK
2.2 M 23 1 2
CTAJLIBL https://m.edsoo.ru/2dd5724
Uroro no pazaeny 54
Pa3znea 3. XuMus 4 :KU3Hb
31 Merto/ibl TO3HAHUS B XUMHUU. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
[Ipenmer u 3HaueHKe
OpraHUYEeCKON XUMHUH, o 10K
nOIMoTEKa
1 MPEJICTABICHUE O 1 2.09.26
pel https://m.edso00.ru/3686e¢615
MHOT000pa3uH OPraHnIeCKUX
COEAMHEHHI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (0CHOBHOE U
2 1}:)36p>1< él({HOG COCTOSIHMSI) 1 3.09.26 bubmorexa HOK
YA ' R https://m.edsoo.ru/0ce6fd4dc
BaneHTHbIE BO3MOXKHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX. Bu6 10K
nOInoTEKa
3 MexaHu3MbI 00pa30BaHUS 1 4.09.26
. P https://m.edso00.ru/8d39f5¢8
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHMYEeCKUX COCTUHCHUN A 1 9.09.26 bubmorexa LHOK
p A ’ o https://m.edso0.ru/9e595cb8
M. bytieposa
Buael nzomepun:
5 CTPYKTypHas 1 10.09.26 bubmorexa LOK
PyItypHaz, o https://m.edso0.ru/b0e61661
MIPOCTPAaHCTBEHHAS.
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OneKkTpoHHbIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYECKUX
COCIMHEHU I

[IpencraBnenue o
KJIacCCU(PUKALINH U

6 CHUCTEMaTUYeCcKas 11.09.26 bubmorexa OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIIECTB

7 Knaccudukanms peakiuii B 16.09.26 bubnnorexa [JOK
OpraHN4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3anys u 17.09.26 bubnunoreka LIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, 18.09.26 bubmmnorexka HOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 d)nsunquKHe U XUMHUYECKHUE 93.00.26 bubmmoteka IIOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxienue ankaHoB B

1 npupoje. Criocoosl 24.09.26 bubmmoreka [JOK
MOJIYYEHHST U IPUMEHEHNE https://m.edso0o.ru/259b0asSb
AIIKaHOB
[{ukmoankaHbl: 00IIast BuGmorexa [IOK

12 ¢bopmyna, HOMEHKIAaTypa 1 25.09.26

n30Mepusi, 0COOCHHOCTH

https://m.edsoo.ru/156730d2
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CTPOCHUA U XUMHUUCCKHX
CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IIPUMCHEHUE

Pemenue pacuéTHbIX 3a1a4 HA

oTmpe/IelICHUE MOJICKYIIIPHOM

(hOpMyIIbI OPraHUIECKOTO

BEIIECTBA 10 MAaCCOBBIM Bubmmnoreka LIOK
13 1 30.09.26 1

JI0JISIM aTOMOB DJIEMEHTOB, https://m.edsoo.ru/bf84d8eb

BXOJAIIMX B €r0 COCTaB.
Cucremaruzanus u
000011IeHNE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTUYECKUI
psia, obmas popmyia,

HOMEHKJIATypa, JIEKTPOHHOE
bubnunoreka LIOK

14 1 1.10.26
1 POCTPAHCTBEHHOC https://m.edsoo.ru/273b0ale

CTPOEHHUE MOJIEKYIL
CrtpykTypHas U IHC-TpaHC-
U30MEPHSI ATIKEHOB

duznyeckre 1 XUMHUUECKHE

bubmmoteka IIOK
15 5 T 1 2.10.26
CBOMUTBA TRCHOB. Lipaniio https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TToTy4eHus U i 210.26 bubnmnorexa [JOK
NPUMEHEHNE AJTKEHOB o https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1 o
17 teme "lloydenue 3TuiIeHa 1 1 1 9.10.26 bubmorexa HOK
yi . o https://m.edsoo.ru/0941eed8
M3Y4YE€HHE €ro CBOMCTB
P N
13 CIICHUE PaCYETHBIX 3a/1a4 Ha 1 14.10.26 bu6muoreka [JOK

ONPEACIICHUE MOJIEKYIISIPHOU https://m.edsoo.ru/e9ea9921
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Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA

AJKaJIUCHBI: CONPSIKEHHBIE,

peakiuu

W30JIMpPOBaHHbIE, Eu6 110K
noInoTeKa
19 KyMYJIUPOBAHHBIE. 15.10.26
yMYTHp https://m.eds00.ru/04298c0a
OcoOeHHOCTH HIIEKTPOHHOTO
CTpOEHUS
XHUMUYECKHE CBOMCTBA b K
20 " 16.10.26 noaunoreka 1O
CONPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CriocoObl ToTy4eHus U 91,1026 bubmmoreka [JOK
NpUMEHEHHE AJIKaIMEHOB o https://m.edsoo.ru/12a81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
” HOMEHKJIATypa, 3JIEKTPOHHOE 9.10.26 Bu6mmotreka [JOK
U [IPOCTPAHCTBEHHOE o https://m.edsoo.ru/68b6ccdc
CTPOEHUE MOJIEKYII,
(bu3nueckue cBocTBa
XHUMUYECKUE CBOKCTBA
73 93.10.26 bubnuoreka [{OK
AJIKWHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaky Ha 3.11.96 bubmuoreka [IOK
TPOMHYIO CBA3b o https://m.edsoo.ru/7b1c48da
)5 CriocoObl TTOTy4eHHS U £ 1196 bubnuotexa [JOK
[PUMCHEHUE ATKHHOB o https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€rsl 1o
. bubmuoreka [{OK
26 YPaBHEHUIO XUMUYECKOMN 6.11.26

https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

CucremaTtuzanus u

27 . 11.11.26
0000111eHIE 3HAHUH 110 TeMe
ApEHBI: TOMOJIOTUYECKUH PS/I,
obmas hopmyia,
HOMEHKJIATypa. JIEKTPOHHOE

28 U IIPOCTPAHCTBEHHOE 12.11.26 bubmorexa OK

PoctP o https://m.edsoo.ru/a92a7094

CTPOEHHE MOJICKYJI OeH307a 1
TOJTyoJIa, UX (PU3UUECKUE
CBOMCTBA
XuMUYecKre CBOMCTBA

29 13.11.26 bubmuoreka [{OK
apEHOB: PEaKIMH 3aMeIECHUs https://m.edsoo.ru/a44alae4
XuMUYecKre CBOMCTBA
apEHOB: peaKkU U b K

30 p peaKiy 18.11.96 nbanoreka 11O
IIPUCOEAUHEHUS, OKUCIIEHUE https://m.edsoo.ru/a44alae4
rOMOJIOrOB O€H30I1a

31 Oco6eHHOCTH XUMUYECKUX 191126 bubmmnoreka HOK
CBOMCTB CTHpOJIA o https://m.edsoo.ru/d5018a54
Pemenue pacu€THpix 3a1a4 Ha

1 oTpe/IelICHUE MOJIEKYIISIPHOM 90.11.26 bubmuoreka [IOK
(GOpMyIIbI OPraHUYECKOro o https://m.edsoo.ru/53461a2¢
BelecTBa

13 CriocoObl TTOTy4eHHS U 25 11.96 bubmmoreka [JOK
NpPUMEHEHNE apEHOB o https://m.edso00.ru/6{717d09
I'eneTnyeckas CBS3b MEKIY

34 Pa3JIMYHBIMU KJlacCaMU 26.11.26
YTJIEBOI0POIOB



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIUH.

35 1 27.11.26

CucreMaTusanus u
000011IeHNE 3HAHUN 110 TEME

[Tpuponusiii ra3. [lomyTHbie

36 1 2.12.26

HE(TSIHBIE ra3bl

KaMmeHHBIH yronb U MpoLyKThl 1 3.12.96 Bu6mmotreka [JOK

37
€ro nepepadoTKu https://m.eds00.1u/69b3398b

Hed1p 1 cioco0Osl e€
nepepadoTku. [IpuMeHenue
pep p 1 4.12.96 bubnuorexa [JOK

38
MIPOJYKTOB MEpepadboTKU https://m.edsoo.ru/21{9de78

HetH

I'eHeTnyeckas CBS3b MEKIY
39 pa3IMYHBIMU KJIacCaMu 1 9.12.26
YIII€BOJOPOIOB

l"anorenonpou3BoiHbIE
JIEBOJOPOJOB: DIIEKTPOHHOE b K
yT JI0pOJT P | 10.12.26 no6nuoreka 11O

40
CTPOEHHUE; peaKLNU https://m.edso0o.ru/82b4d759

3aMCIICHUA raJlor¢Ha

JleicTBHE 1Ien0oYer Ha
raJIOr€HIPOU3BOIHBIE.

41 BzaumopeiictBue 1 11.12.26
JIATAJIOTCHAIIKAHOB C MarHueM
M [IUHKOM

CI/ICTeMaTI/I3aI_[I/I}I u

7 b
42 0000111eHNEe 3HAHUIA 110 1 16.12.26 nomoreka LIOK

https://m.edso0.ru/20e89122

pazneny "YrieBomopoasr"



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

KonrtponsHas pabora o Teme

bub6nmoreka [IOK

43 17.12.26
"VrneBomopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIe OIHOATOMHBIE
CHUPTHI: TOMOJIOTHYECKHIA

s/, oO1as gpopmyia,
44 Ic)T ocHUE Mo(l.])IeII)( J}II 181206  Pronmorera LIOK
P o o https://m.edsoo.ru/df04c5cd
M30Mepus, HOMEHKIIaTypa,
knaccuukanus, pusmyeckue
CBOMCTBA
XuMUYecKre CBOMCTBA By 10K
noInoTeKa
45 MpeaCIbHBIX OJHOATOMHBIX 23.12.26
pest A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mostyueHus: u
bubnuoreka [IOK
46 MPUMEHEHUE OJTHOATOMHBIX 24.12.26
https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, 95 12,96 bubmmnoreka HOK
0COOEHHOCTH (PU3NYECKUX U o https://m.edsoo.ru/c2¢c788b2
XUMHUYECKUX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

43 STUJICHIJIMKOJIb U TJIULEPUH, 30.12.26 bubmuoreka [JOK
uX (PU3MYECKHE U XUMHIECKHE o https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoOsl mostyueHus u Eubs OK

noImoTexa

49 MMPUMEHEHNE MHOTOATOMHBIX 13.01.27 1

CIIUPTOB

https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

@DeHOJI: CTPOCHUE MOJIEKYIIBL,

. bub e OK
50 ¢u3nveckrue CBONCTBA. 14.01.27 nosmorexa I
https://m.edsoo.ru/2ce72618
Tokcuunocth perona
XUMUYECKHE CBOMCTBA
51 15.01.27 bub6nmoreka [IOK
(dhenomna https://m.edso0.ru/037ca5{9
CriocoOsI MoTydeHus U
5 yu 20.01.27 Bu6mumoteka [JOK
npuMeHeHnue peHoma https://m.edsoo.ru/c77ddf4c
[IpaxTnueckas padora Ne 2.
Pemenue
53 1.01.27 bubnunoreka LIOK
JKCIIEPUMEHTAIIBHBIX 33124 110 https://m.edsoo.ru/fd0ced09
teme "Crupthl U peHonsr"
CucremaTtuzanus u
54 11 g 92 01.27 bubmuoreka [{OK
00001IIeHIE 3HAHM 110 TeMe https://m.edsoo.ru/1810cb9b
Anbaeruabl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHON TPYIIIHI; 97.01.97 bubnnorexa [JOK
TOMOJIOTHYECKHE PSIIbI, o https://m.edsoo.ru/b139beaa
obmas popmysa, uzoMepus u
HOMEHKJIaTypa
AJbAETUAB U KETOHBI: 5ub OK
56 ¢u3nyeckre CBONCTBA; 28.01.27 nomotexa I
https://m.edso0.ru/c887425¢
peaKIu MPUCOSTUHEHHUS
Peakuuu oxucnenus u Eubs 110K
noImoTexa
57 Ka4eCTBEHHBIE PEAKLINHU 29.01.27
peartt https://m.edsoo.ru/a393baa9
aJbJIETUIOB U KETOHOB
Crioco0bI moTy4eHust
53 yu 3.02.27 bu6muoreka [JOK

AJIBJACTUI0B 1 KETOHOB

https://m.edsoo.ru/520d1c51



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
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https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCJIOTHI,

bu6nmoreka [IOK

KHUCIIOT

59 4.02.27
O0COOCHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecObl13
MOJIEKYJI
N3omepust 1 HOMEHKIaTypa
60 KapOOHOBBIX KHCIIOT, X 5.02.27 bubmmorexa LHOK
P L o https://m.eds00.ru/700cc87b
¢bu3nveckne CBONCTBA
XHMUYECKUE CBOMCTBA By OK
nOIMOoTEKA
61 MpeeabHbIX OJTHOOCHOBHBIX 10.02.27 1
https://m.edsoo.ru/40e6e¢0e9
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB
MYPaBbUHOI KHUCJIOTBHIL.
62 yp 11.02.97 bubnnorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOWCTB:
HETpeAebHBIX 1
apoMaTUYECKUX KapOOHOBEIX,
63 EIKa OOHOBBIX ’ 12.02.27 bubmorexa HOK
JKap ’ B https://m.edso0o.ru/83a08773
THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIITNX KapOOHOBBIX KHCIIOT
IloHsTHE O IPOU3BOIHBIX b K
64 POHSBOA 24.02.27 nommorexa IO
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOsl mostyueHus u Eubs OK
HOJIMOTEKA
65 MpUMEHEeHNE KapOOHOBBIX 25.02.27 a

https://m.edsoo.ru/7¢065¢9d



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

CrnoxHble 3(upsL:
TOMOJIOTHYECKUH psi, 00IIas
psim, ooy 1 26.02.27 bu6nmoreka [IOK

66
dbopMmyna, n3omMepus u https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 DOU3nIECKUe U XUMUYECKHUE 1 3.03.27 bubmuorexa [IOK
cBoiicTBa 3UpoB T https://m.edsoo.ru/ad6b94b2

Pemenue pacu€rHeix 3aaa4:
10 YPAaBHEHHUIO XUMUYECKOM
68 peakuu, Ha ONpeIeTICHUE 1 4.03.27
MOJIEKYJISIPHOH (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas padora Ne 3.

Pemenue
bubnuoreka [IOK

69 SKCHEPUMEHTAILHBIX 3a1a4 110 1 1 5.03.27
p a https://m.edsoo.ru/486671b

teMe "KapOoHOBbIE KUCIIOTHI.
Cnoxusie 3¢upst”

XKupsl: ctpoeHue,
70 ¢bu3nyeckue 1 XUMHUYECKUE 1 10.03.27
CBOICTBa (TUIPOIIHN3)

bu6mmoteka IIOK
https://m.edsoo.ru/al9¢5b98

OcoOeHHOCTH CBOMCTB KUPOB,

COZEPIKALINX OCTATKU bubmuoreka [JOK
71 1 11.03.27
HETIPEIEIIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIOT. JXKupsl B npupojie
Mpbuta KaK COJTH BBICIITUX
KapOOHOBBIX KHCIIOT, UX Bt oK
3 nonnoTexa
72 Morolee aeicteue. [Honstue 1 12.03.27 1

https://m.edso00.ru/3¢566565

O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB U

bu6nmoreka [IOK

73 17.03.27
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BELIECTB
PacuéTtrl mo ypaBHEHUSIM

74 yp . 18.03.27
XUMHUYECKUX PEaKIUi
CucreMaTH3anys U b K

75 A 19.03.27 noamotexa O
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTEepUCTHKA

JIEBOJIOB U KJIaCCU(DUKAIIA

76 YIIIEBOA (uxary 24.03.27 Bubnuorexa LIOK
yIA€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MTOJTCaXapH/Ibl )

Mounocaxapuasl: pu3ndeckue
77 CBOICTBa If Haxof c€HUE B 25.03.27 Bubmiorexa OK
g T https://m.edsoo.ru/b4bdda2d
pUpoJie
[IpuMeHeHue IIII0KO3bI, €€
3Ha4YcHUE B b K

78 26.03.27 nosmotexa O
JKU3HEACATCIBHOCTH https://m.edsoo.ru/5e¢61122d
opraHusma
Jucaxapunpl: caxaposa,

MaJIbTO3a U JIaKTO3a.

79 204.27 bubnuoreka [{OK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCaXapHIOB
[Monucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJI, GDU3NYECKUE U

20 P ya, ¢ 8.04.27 bubmnorexa [JOK

XUMUYECKHE CBOWCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu
Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

[TonsaTue 06 UCKYCCTBEHHBIX

bub6nmoreka [IOK

81 9.04.27
BOJIOKHaX https://m.edsoo0.ru/6216e766
Pemenue pacueTHbIX 337124 HA
OIIpeieIeHNE TOJIU BhIX0/1a
]2 pen bl )| 14.04.97 bub6nmoreka [IOK
NPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKU BO3ZMOXKHOTO
CucreMaruzanus u
N Bubmmoreka IIOK
&3 0000111eHYE 3HAHUHA 110 15.04.27 1
https://m.edsoo.ru/08d4364c
pazneny
KonTponbhas padota no teme
84 "Kucnoponaconepxaiue 16.04.27 Bubmzorexa LIOK
pPOACOACPAAML ., T https://m.edso00.ru/42c6678¢
OpraHUYECKUE COCAMHEHUS
AMUHBI: K1accuuKaIms,
CTPOEHHUE MOJIEKYJI, 001Iast
85 ¢dbopmyna, uzomepus 21.04.27 bubmmorera OK
pMYy-1a, pHd, T https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3HYECKUE
CBOICTBa
XUMHYECKHE CBOMCTBA
26 99 04.27 bubnuoreka [{OK
anudaTuyecKux aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHUE AaHWIINHA, 5ub 10K
HOJINOTEKA
87 0COOEHHOCTHA XUMHUUYECKUX 23.04.27
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHWINHA
CriocoObI ostyueHust u
88 IpUMEHEHHE aln(aTHYECKUX 28.04.27 bubmorexa OK
p T https://m.edsoo.ru/eal 38763
aMHHOB
AMHUHOKHCIIOTHI:
29 99.04.27 but6mmorekxa [IOK

HOMCHKIJIaTypa U U30MCpPUs,

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

¢du3nveckrue CBONCTBA.
OTtnenbHbIC IPEACTABUTENH Ol
aMUHOKUCJIOT

XUMU4JecKre CBOMCTBA
aMHMHOKUCJIOT, UX

bu6nuoreka [IOK
90 OHOJIOTHYECKOE 3HAUCHUE 30.04.27
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
TUAPOJIU3 TIENITUIOB
benku kak npupoHbIe
91 HOJIMMEDPEL, CTPYKTYPEI 5.05.27 Bubmorexa IIOK
pbl; CTPYKTYP has https://m.eds00.ru/429¢9899
O€JIKOB
XUMHAYECKHAE CBOMCTBA b K
9 6.05.97 noaunoreka 1O
0€eJIKOB https://m.eds00.1ru/6237306d
A3zoTcoaepxaiue
TETEPOIUKINYECKIE B 110K
noInoTEKA
93 coenuHenusd. HykimenHoBnie 7.05.27
8 YK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib
[IpakTuueckas padora Ne 4.
Pemenue Bu6 110K
noInoTEKA
94 IKCIIEPUMEHTAJILHBIX 337124 110 12.05.27
'1'3 A https://m.edsoo.ru/8e3¢c02d1
Teme "A3oTcoaepxkanine
OpraHu4ecKue coeauHeHus"
[IpakTuueckas padora Ne 5.
Pemenue Bu6 OK
noInoTeKa
95 SKCHEePUMEHTAIBHBIX 3aa4 110 13.05.27 1

TeMe "Pacmo3naBanue
OpraHUYEeCKUX COeTMHEHUM"

https://m.edsoo.ru/bde3{df6
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rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

KonrtponsHas pabora o Teme

bub6nmoreka [IOK
96 "A30TCoaepIKalIIue 14.05.27
Flepratit " https://m.edsoo.ru/ce561bc7
OpraHUYeCKUEe COCTMHEHUS
OCHOBHBIE MOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIBI UX 19.05.27 bubmaorexa LIOK
. s R https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3aIHs 1
MOJIUKOHIEHC AU
08 IInactmaccel. Y Tunuzanus u 50.05.27 bubmuoreka [{OK
nepepadoTKa IIacTHKA R https://m.edsoo.ru/82242¢0f
DmacToMepEhl: HATYPaAIbLHBII
99 CI/IHTeTI/I‘{epCKI/Ie Kay ; u 21.05.27 Bubmiorexa HOK
YAYKH. R https://m.edso00.ru/246103ec
Pesnna
Boisiokna: HarypanbHbIE,
HCKYCCTBEHHEIE, b K
100 Y 24.05.27 nommorexa IO
cuHrernyeckue. I[onumepsr https://m.edsoo.ru/5963a601
CHEeUaIbHOrO Ha3HAUYEHUS
[IpakTuueckas padora Ne 6.
Pemrenue Bu6 OK
noInoTEKA
101 JKCIIEPUMEHTAIIBHBIX 33124 10 25.05.27 3
| https://m.edsoo.ru/3aebd77a
TeMe "Pacmo3naBanue
IJIaCTMAacC U BOJIOKOH"
O06001IeHne 1
CUCTEMaTHU3AINS U3YYCHHOTO Eubs OK
noInoTeKa
102 MaTepraia mo TeMe 26.05.27 a

"BbIcOKOMONEKYIIIpHBIE
coequHeHus"

https://m.edsoo.ru/6a22ble8
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rocyIapcTBeHHOE Or0KeTHOE 00IIe00pa3oBaTe/ibHOE yupekacHrne CaMapcKoi 001acTH TMMHA3Ms UMEHH 3aCiIyKeHHOTo yuuTens Pocculickoit @eneparuu
Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102 3 6




rocyaapcTBeHHOE OI0/KETHOE 00IIc00pa3oBaTe/ibHOE yupekaeHrne CaMapcKoii 001acTd TMMHA31sI HMEHH 3aciyKeHHOro yuurens Poccuiickoit denepanuu

Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

11 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugpoBbie
Tema ypoxa Kourpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX fJIEP. 1 5 06.26 bubnuorexa [JOK
XuMuueckuil snemMent. M30Tomnsl T https://m.edsoo.ru/59¢c112ee
) CrtpoeHue 3IIeKTPOHHBIX 000JI0YeK 1 3.09.26 bubnuoreka [IOK
ATOMOB, KBAHTOBBIC YHCJIA o https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 4.09.96 bu6mmorexa [IOK
SIIEMEHTOB (s-, p-, d-, f-2eMenThI) T https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 11O 1 9.09.26 bubnnorexa [JOK
aTOMHBIM OPOUTAIIAM T https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYypaliin
P Quryp bubmuorexa [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 10.09.26
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSIHUH
6 OeKTpOHHbIE KOH(PUTypallMi HOHOB. 1 11.09.96 bubnuoreka [IOK
DIeKTPOOTPHUIIATETEHOCTh o https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aK0H U
[Tepuoanueckas cuctema Eub OK
oTeka
7 XUMUYECKHX 351eMeHToB J[. 1. 1 16.09.26 nosmorexa L
. https://m.edsoo.ru/16957c01
Memnpeneesa, CBSI3b C COBPEMEHHOM
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI Eu6 OK
. oTeka
8 CBOUCTB XUMHYCCKUX 3JIEMECHTOB U 1 17.09.26 nomorexa I

00pa3yeMbIX UMH MIPOCTHIX U

https://m.edsoo.ru/f8468927
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Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

CJIOKHBIX BCHICCTB 110 I'pyIinam 1

nepuoIam
9 Cuctemaru3zanusi 1 0000IICHUE | 18.09.26 bubmuoreka [JOK
3HAHUI 110 TeMe o https://m.edsoo.ru/8fad2942

Bunasl xumMuueckoil cBsA3U.

Mexanu3mbl 00pa3zoBaHUs
bubmuoreka [JOK

10 KOBaJICHTHOH CBs3U. Bomoponuas 1 23.09.26
AOPOA https://m.edsoo.ru/5a8072af

CBA3b. MG)KMOJ'IGKYJ'ISI}’)HBIG
B3 aHMOHCﬁCTBHﬂ

BajleHTHOCTD U BaJIEHTHLIE

1 BO3MOKHOCTH aTOMOB. CBSI3b 1 24.06.26 bu6mmoreka [IOK
SIIEKTPOHHOU CTPYKTYPHI MOJIEKYII C o https://m.edsoo.ru/3d2ca093

HX TCOMCTPHUUICCKUM CTPOCHUCM

IIpencraBienus 0 KOMIIEKCHBIX
bu6mmorexa [IOK

12 coe e : cocTa 1 25.09.26
AMHCHITX Tas https://m.edsoo.ru/8c66bl2a

HOMEHKJIaTypa

BemecTBa MOJIEKYIIPHOTO U

13 HEMOJICKYJIIPHOTO CTpOeHHUsI. THIbl | 30.09.26 bubnmnorexa [JOK
KPUCTAJUIMYECKUX PELIECTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX. Bu6miorexa LOK

14 [IpencraBienue 0 KOIOUIHBIX 1 1.10.26

https://m.edsoo.ru/da2¢70e4

pacTBopax
HcrraHbIE pacTBOPHI: HACBIILICHHBIE
15 Y HEHACBIIICHHBIC, PACTBOPUMOCTD. 1 2.10.26
Kpucrannoruapatsel

bubmuorexa [JOK
https://m.edsoo.ru/e9ccdd8d
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16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT 1 2 10.96 bubnnoreka [HOK
pacTBOpOB https://m.edsoo.ru/328e¢653a
Pemenue 3aau ¢ MCob30BaHUEM

17 MOHATHUM ""MaccoBas J0JIsI | 9.10.26 bubmuorexa [JOK
pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MoJisipHast KOHIEeHTparus'"

18 Knaccudukanus 1 HoMeHKIaTypa 1 14.10.96 bu6mmorexa [IOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtu3zanus u 0000IIeHHE 1 151026 bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota nmo rTemam
"Crpoenue atoMa. [lepuoanueckuit

20 3akoH u [lepuoanueckas cucrema 1 | 16.10.96 bubnnoreka [JOK
XUMHYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukamnms xumuaeckux
peaKkIuil B HEOPraHUYECKON 1

1 OpraHMYeCcKON XUMHUHU. 3aKOH | 21.10.26 bubnnorexka [JOK
COXpaHEHUs MaCChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMHUYECKUX PEAKIIMIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 peakuuil. TepmMoxumuyeckne 1 22.10.26 bubmorera [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
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Cepres BacunbeBuua baiimeHoBa ropoaa [loxBuctHeBo ropoackoro okpyra [loxsuctaeBo Camapckoit obnactu

Brpluucnenus no ypaBHeHUAM

bu6mmoreka [IOK

23 XAMHUYECKUX PEeaKUUi U 23.10.26
peaitt https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKHM YPAaBHCHUSM
CKOpOCTh XUMUUYECKOHN peakiinu, eé
24 3aBUCHUMOCTB OT Pa3JIuYHBIX 3.11.26
dakropoB. Katanus u karaan3aTopsl
['oMoreHHbI€ U TeTEPOreHHbIE
25 5.11.26
peaxkuu
[IpakTuueckas padora Ne 1 o reme BuG 10K
nOJIIMOTEeKA
26 "Biusinue pa3nuuHbix pakTopoB HA 6.11.26
P u(t) P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU peaKkiuu
7 OO6parumebie U HEOOpaTUMBIE 11.11.76 bubnuoreka [IOK
peakiu. XuMUYECKOE PABHOBECUE o https://m.eds00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o Teme
)8 "BausiHue pa3nuuHbIX GaKTOPOB Ha 12.11.96 bubnuoreka [IOK
TIOJIOKEHUE XUMHUIECKOTO o https://m.edsoo.ru/3bf34e17
paBHOBecHs"
DNEKTPOIUTHYUECKAs TUCCOLIUAITHS.
29 CI/IJ‘ILHI:;IG U clia0ble IIEKTPOIUTHI 13.11.26 bubmorexa [JOK
p ) o https://m.edsoo.ru/5f766bdf
CremneHb AMCCOIUAIINH
Honnoe npoussenenune Boabel. Cpena
30 BOJHBIX 'ECTBO oB. Bogo OJIHBII;I 18.11.26 bubmorexa [IOK
P POB- P o https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakiun,
P bubmuorexa [JOK
31 IIPOTEKAIOIINE B PACTBOPAX 19.11.26

JJIEKTPOJIUTOB

https://m.edso0.ru/09d5a9bd
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[IpakTuueckas padora Ne 3 o reme Bu6 10K
HOIMoTEKA
32 "XHUMHUYECKHE PEAKIIUHU B PACTBOPAX 1 1 20.11.26
P H p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUTEIILHEIE Eu6 OK
. e
33 peakuuu. Baxuenime OKUCIUTETN U 1 25.11.26 nbnnotexa I
https://m.eds00.ru/56226060
BOCCTAHOBUTEIIHN
14 MeTto/1 311eKTPOHHOTO (3JIEKTOHHO- 1 26.11.96 bubnuorexa [JOK
MOHHOT0) Oananca o https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 1 971196 bubnuorexa [JOK
BEILECTB o https://m.edso0.ru/93fb97d2
bu6 K
36 Pemienue 3amayu pa3auvyHbIX TUIIOB 1 2.12.26 nbmorexa 1O
https://m.edsoo.ru/5a859d16
bu6mmoreka [IOK
37 Pemenue 3amay pa3iIndHbBIX THIIOB 1 3.12.26
A8t p https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
o " bu6mmoreka [IOK
38 3HAHUU 110 TeMe " XUMHUUYECKHUE 1 4.12.26
" https://m.edsoo.ru/c161eb85
peakuu
19 KonrponbHas pabora no reme | | 9.12.96 bubnuoreka [IOK
"Xumuyeckue peakuuun" o https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
Ilepuonuueckoi cucreme
40 XUMHYEeCKUX deMeHToB Jl. U. 1 10.12.26 bubmuorexa [JOK
MeHieneeBa 1 0COOEHHOCTH o https://m.edsoo.ru/8ca2dcad
CTpOCHHS MX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJIJIOB
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AnnoTponusi HeMeTaioB (Ha

bu6mmoreka [IOK

41 ImpuMepe KUciaopoaa, cepsl, pocdopa 11.12.26
p P post pot, pocgop https://m.edsoo.ru/ef92c¢91c¢
U yTJIepoJa)

4 Bonopoa: nonmydenue, pusnyueckue u 16.12.96 bubnnoreka [HOK
XMMHY€ECKUE CBOMCTBA. [ UIpuIb! o https://m.edsoo.ru/0aa8f613
l'amoreHsl: HAX0XCHHE B IPUPOJIC,

43 CIIOCOOBI TOJTyYCHHS @Hsnic}ine u 17.12.26 bubmotexa [IOK

Y1 o o https:/m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
l'anorenoBonopoasl. Baxunerimue
44 KHCJIOPOCOACPIKAIIHNE COCTMHEHUS 18.12.26 bubmmorera [TOK
P P o https://m.edsoo.ru/6b3255¢6
rajoreHoB
JlaGopaTopHble U TPOMBITIUICHHBIE

45 CIOCOOBI MOJYYEHHUSI TaJIOTEHOB. 93.12.96 bubnnoreka [JOK
[IprMeHEHHE TAIONEHOB M UX o https://m.edsoo.ru/697 1aca4
COeTMHEHNN
[Tpaktuyeckas padora Ne 4. Pemenue

46 SKCHEPUMEHTANIFHBIX 3329 II0 TEME 24.12.26 bubmnorexa [IOK
" P " 8 o https://m.edsoo.ru/8b26fecd

T"amorensr

Kucnopon: naboparopHsie u

MIPOMBIIIJICHHBIE CTIOCOOBI Eub 1OK
nOInoTeKa

47 NOJYYEHUSA, (PU3UUYECKUE U 25.12.26

ya ¢ . https://m.edsoo.ru/c8abc36a
XHUMHUYECKHE cBoMCTBA. O30H.
[IpuMmeHeHne Kucmopoia U 030Ha
bubmuorexa [JOK
48 OxcuIpI ¥ IIEPOKCUIBI 30.12.26
A P g https://m.eds00.ru/5¢8816a0
bu6mmoreka [JOK
49 Pemenue 3aga4 pa3nu4HbIX TUIIOB 13.01.27 1

https://m.edsoo.ru/2b6d8b4b
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Cepa: Hax0XJIeHHE B IPUPOJIE,

bu6mmoreka [IOK

50 CII0COOBI MONTyYeHUS, PU3NUCCKHUC U 14.01.27
i . b https://m.edsoo.ru/46afael6
XUMHUYECKHUE CBOKCTBA
bu6mmoreka [IOK
51 CepoBoziopo/, CyJIb(pUIbI 15.01.27
poBoROpOz, CyIbhHA https://m.edsoo.1ru/7¢875999
Kucnopoacoaeprxaniue CoeTMHEHHS
52 cepbl gCO6€HHIZ)CTI/I CBOMCTB CEpHOM 20.01.27 bubmorexa LOK
Pl P R https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTuueckast pabota Ne 5. Pemenue
bubmuorexa [JOK

53 9KCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME 21.01.27

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHeHHS
A30T: HaX0XACHUE B IPUPOJIC,

54 CHocoObl NOTy4YeHUs, PU3UUECKUE U 22,0197 bubnnorexa [HOK
XMMHUYECKHE CBOMCTBA. AMMHUAK, R https://m.edsoo.ru/badd2255
HUTPUIBI
Kuciaoponconepskamue coeTMHEHUS

55 azora pOCO6eHPII)OCTI/I CBOMCTB 27.01.27 bubmorexa HOK

o A https://m.edsoo.ru/e2965afe
A30THOM KHUCIIOTHI

56 [Ipumenenue azora u ero 58.01.27 bubnuoreka [IOK
COeIMHEHHH. A30THEIE YI00pEHH s o https://m.edso0.ru/1295059
®dochop: HaxOXKIEHNE B IPUPOJIE,

57 CrocoObI TONMy4YeHUs!, PUINIECKUE U 29.01.27 bubnmoreka [JOK
xummuueckue coiictBa. dochuab u o https://m.edsoo.ru/9a6b43ec
bochun
Oxcupsl docdopa,

docop bubmuorexa [JOK
58 docdopconepxkamme kucnotel. Conu 3.02.27

dbocdopHOii KHCTOTHI

https://m.edsoo.ru/c7a2d429
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59 [Mpumenenne docdopa u ero 4.02.27 bubnnoreka [HOK
coenunenuii. ®ochopHbIe yIo0peHust o https://m.edsoo.ru/a218070a
[TpakTruueckas padora Ne 6. Pemenue

bu6mmoreka [IOK
60 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 5.02.27
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHU"
Yraepoa: HaX0XKJICHHUE B IIPUPOJIE,

61 AITOTPOIHbBIE MOIU(PUKALINY; 10.02.97 bubnuorexa [JOK
(H3MYECKHE U XUMHYECKHE R https://m.edsoo.ru/leb19f9e
CBOIICTBa, IPUMEHEHHE
Oxcup yriaepona(Il), oxkcun

62 e oyZ(I\f) (OJ'I)LHa}I KHCIIOTa U 11.02.27 bubmorexa HOK
y{ poaL 24 N https://m.edsoo.ru/dba58adf
e€ conu

bu6mmorexa [IOK
63 Pemienue 3amau pa3audHbIX TUIIOB 12.02.27
AP https://m.eds00.ru/6029b609
Kpemunii: HaxoXXaeHNe B IIPUPOJIE,
64 05000651 MOJIy4EHUS q)nsnzeflme U 24.02.27 bubmorera [JOK
i o A https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcun kpemuus(1V), kpemHueBas 25 02,27 bubnuoreka [IOK
KHCJI0TA, CHIIMKATHI A https://m.edsoo.ru/3170e7b1
IIpuMeHeHne KpeMHUS U €T0 bubnnoreka [JOK

66 coeguHenuii. CTekno, ero 26.02.27 https://m.edsoo0.ru/393cdacO
[IOIy4YEHHE, BUIBI CTEKIIA https://m.edsoo.ru/5823cefb

bubmuorexa [JOK

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB 3.03.27

AdP https://m.edsoo.ru/b624{801
CucremaTu3aius u 0000IIeHNE
68 11 Jii¢ 4.03.27 bubnuotexa [JOK

3gaHui o reMe "Hemeraier"

https://m.edsoo.ru/6e864db5
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69 KontponbHast pabora o Teme 5 03.27 bubnuoreka [IOK
"HemeTasuin!" N https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN 10.03.27 bubnmoreka [JOK
paboThI, KOPPEKIHS OLINOOK o https://m.edsoo.ru/2b7¢9510
[Tonmoxenne meTaioB B
[Iepuoanueckoii cucreme
71 XUMHUYECKHUX 3JIEMEHTOB. 11.03.27 bu6mmorexa [IOK
Oco6GEeHHOCTH CTPOEHHUS o https://m.eds00.ru/9839¢16¢
3IIEKTPOHHBIX 000JI0UEK AaTOMOB
METaJIJIOB
OO0mue ¢puznuecKkre CBOMCTBa
bu6mmorexa [IOK
72 MeTauioB. [[ppuMeHeHne MeTaioB B 12.03.27
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
CmuiaBsl MetasuioB. Kopposust
73 PP 17.03.27 bubnuorexa [JOK
METAJUIOB https://m.edsoo.ru/42b872e3
bu6mmoreka [JOK
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB 18.03.27
AP https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUH psifl Eub OK
75 HarpspKeHUud MetauioB. O6mme 19.03.27 nomaorexa L
https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYYECHUSI METAJIJIOB
OO01mas xapakTepuCTHKa METAJIOB
IA-rpynns! Ileproguueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB. E6 OK
76 Hatpuii u xanuii: moiy4eHue, 24.03.27 nommotera I

(1)I/ISI/ILI€CKI/IG 1 XUMHWYCCKHUE
CBOﬁCTBa, IMPUMCHCHHUC ITPOCTHIX
BCIICCTB U UX COC,[[I/IHGHI/Iﬁ

https://m.edsoo.ru/e12¢26b3
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OO01mas XxapakTepUCTHKa METAJIOB
ITA-rpynnst Ileproanueckoit
CHCTEMBI XMMUYECKHX 3JICMEHTOB.

bubmuoreka [JOK

77 Marsuii u KajJabIlUi: IOJIy4YeHHE, 25.03.27
" ye https://m.edsoo.ru/7c3e49¢0
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COECIMHEHUI
JKécTkoCcTh BOJIBI M CLIOCOOBI €€ b K
78 )it 26.03.27 n6aunoreka 11O
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AntoMuHU#: ony4yeHue, pusndeckue
79 Y XMMHYECKHE CBOMCTBA 7.04.27 bubmorexa LIOK
’ o https:/m.eds00.ru/0e79b266
MIPUMEHEHUE
AMdoTepHbIe CBOMCTBA OKCHIA U
20 TUJIPOKCHJIA ATFOMUHHS, 8.04.27 bu6mmoreka [IOK
THAPOKCOKOMIUIEKCHI AIIFOMUHHUS, UX R https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pewienne 3ana4d pa3snu4HbIX TUIIOB 9.04.27
[IpakTuueckas pabora Ne 7. Pemenue
bu6mmoreka [JOK
82 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 14.04.27
" " https://m.edsoo.ru/27a4af43
MeTtasnibl TJIaBHBIX TOATPYIII
OO01mmas xapakTepuCTHKa METAJIIOB
23 nmo6ouyHbIX moArpym (b-rpymm) 15.04.27 bubnmoreka [JOK
[TeproauyecKol CUCTEMBI . https://m.edsoo.ru/610d7431
XUMHUYECKHUX AJIEMEHTOB
®du3nuecKue 1 XUMHUECKHE CBOMCTBA Bt OK
. nonnoTeKa
84 XpoMa M €ro COEIMHEHNH, UX 16.04.27 1

IIPUMEHEHHE

https://m.eds00.ru/991 1bef3
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Baxwuelime coelMHEHNS] MapraHia.

bu6mmoreka [IOK

85 Ilepmanranar Kajaus, ero 21.04.27
p g htps://m.eds00.ru/039d69¢8
OKHCJIUTENBHBIE CBOMCTBA
dusnueckue 1 XUMHUYECKHE CBOIICTBA
J)Kee3a U ero COeIUHEHHIA.
36 it 22.04.27 bu6mmoreka [IOK
[Tonyuyenue u npuMeHeHue CIIaBOB https://m.edsoo.ru/1b7{8741
J)Kenesa
dusznueckre U XUMHUUECKUE CBOIICTBA Eub 10K
noOInoTEKa
87 MEJIN U €€ COeTMHEHNM, UX 23.04.27
s A https://m.eds00.ru/2bc0f954
MIPUMEHEHHUE
dusnueckre U XUMHUUECKUE CBOIICTBA
28 IIMHKA U €r0 COeAUHEHUH, NX 28.04.97 bu6mmorexa [IOK
MNpUMEHEHUE. | HAPOKCOKOMILIEKCHI o https://m.edsoo.ru/b1{2beal
LIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bu6mmoreka [IOK
89 SKCIEPUMEHTAIbHBIX 3a4a4 110 TEME 29.04.27
" " https://m.edsoo.ru/a6e352¢ea
MerTannsl TOOOYHBIX MTOATPYIIIT
bu6mmoreka [IOK
90 Pemenune 3amay pa3iIndHbBIX THIIOB 30.04.27
AT p https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3ALIS
91 M3yUYEHHOT0 MaTepHala 1o TeMe 5.05.27 bubmaorexa IIOK
| i . p A https://m.edsoo.ru/e91fe975
Mertamnisl
9 KonTponbhas pabota no teme 6.05.27 bubnuoreka [IOK
"MeTamib" N https://m.edsoo.ru/83f63ea3
AHanus pe3yiabTaToB KOHTPOJILHOM
93 pesy. P 2.05.27 bubnmnoreka [JOK

paboThI, KOPPEKIHS OMNOOK

https://m.edsoo.ru/9ebff2fd
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Posnb xuMuu B o0ecrieueHnu
CTOUYHBOIO PA3BUTUS

94 y p 1 12.05.27 bu6mmoreka [IOK
yenoBeuecTBa. [loHsATHE O HAYYHBIX https://m.edso0o.ru/080fe 10
METOaX MUCCIEI0BAaHUS BEIIECTB
HayuHble npuHLIMIBI OpraHu3anuu
XHUMHUUYECKOI'O IIPOU3BOACTBA.

95 p 1 1 13.05.97 bu6mmoreka [IOK
[IpomeIneHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYCHHS BaXKHEHIITNX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE BuG 10K

HOJIMOoTEKA
96 OKpYVIKaIoLIE cpeabl U €ro 1 14.05.27
PYRATOTICH CpeA https://m.eds0o.rw/9f1 1bf51
[IOCJIEACTBUS
XUMHS U 3J0POBbE YEJIOBEKA. b K

97 AP 1 19.05.27 nosmorexa O
JlexkapcTBEHHEBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus numu. Ponb xuMun B BuG 10K

nOINOTEKA

98 o0ecrieueHny MUIEBOI 1 20.05.27

HI https://m.edsoo.ru/1f7b5bd2
0€30MacCHOCTH

99 KocMmernueckue n napdromepHbie | 1.05.27 bubnuoreka [IOK
cpezcTBa. beiToBast XuMust T https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTEIILCTBE. Eu6 110K

HOINOTEKA
100 Bakueiiiue cTpouTeIbHbBIC U 1 24.05.27
p https://m.edso00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepUabl
XUMHA B CEILCKOM XO3SIHCTBE. Bu6 LIOK
HOJIMOTEKA
101 Oprannyeckue U MUHEpPaJIbHBIE 1 25.05.27
p p https://m.edsoo.ru/fd39587d
ynoopeHus
Cucremarusa o0o01enne

102 HCT UM TH3aIUs U IIEHU | 26.05.27 bu6mmorexa [IOK

3HAHUM 10 TEME https://m.edso00.ru/db979¢70
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OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 102 4 8




rocyaapCTBeHHOE OI0KETHOE 00I11e00pa3oBaTeiibHOe yupekaecHrne CaMapcKoi 00JacTi TMMHA3HS

uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

IMPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Koxa

NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

Bnagenue cucteMoi XUMHYECKUX 3HaHHﬁ, KOTOpasA BKIOYacCT:

1.1

OCHOBOIIOJIATal0IME MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIBL,
3JIEKTPOHHass 000J0YKa aroma, S-, p-, d-3JEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30YKJEHHOE COCTOSIHHE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHUILATENIBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMHUYECKasl CBA3b (G- W T-CBSI3b, KpaTHbIE CBSI3U), THOpHUIM3aLUs
aTOMHBIX OpOMTanel, KpUCTAJUIMYECKas PpEeHIETKa, MOJIb, MOJIIpHAs
Macca, MOJSpPHBIH O0O0BEM, MOJspHAas KOHIEHTpAlus, pPacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJIIOTHAPATHI, YTIEPOIHbII
CKeNeT, (DyHKIMOHAJIbHAs TpyIIa, paJukan, HU30Mepbl, CTPYKTypHas
dopmyna, wu3oMepus  (CTpyKTypHas, TreomeTpuueckas  (Luc-,
TPaHCU30MEpPHS), TOMOJOTHYECKUH psJl, TOMOJOTH, YIJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOJEpKAILUE COCTUHEHHs, ONOJIOTHYECKU aKTUBHBIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, OJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS, KPEKUHT, PH()OPMHUHT,
TUINBl XUMHMYECKUX peaKuil (OKUCIUTEIbHO-BOCCTAHOBUTEINBHEIE,
9K30- W DHAOTEPMUYECKHE, pPEaKIMM HOHHOrO OOMEHa, TroOMO- U
reTeporeHHsle, oOpaTuMele U HEOOpAaTUMBIE), PACTBOP, IEKTPOIUTHI,
HEDJIEKTPOJIUTBI,  AJIEKTPOJIUTUYECKAss  JAMCCOLMAlMsl,  CTENEHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOJIN3, CKOPOCTb

XUMUYECKON PEaKInU, XUMHUIECKOE PABHOBECHE)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemectB A.M. byTtiepoBa, Teopus NEKTPOTUTHYECKON TUCCOHAIUH,
[lepuonnueckuii 3akon /[.M. MenneneeBa, 3aKOH COXpaHEHUsI MACCHI),
3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIC IPEJCTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIAPHOM YPOBHSIX
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1.3

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

NpEaACTaBICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHNX 3aKOHOMCPHOCTAX ux

MMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTHYECKHUE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCIOJIb30BAaHUM  B@KHEHMIIMX  HEOPraHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW EATEITLHOCTH
YyeIoBeKa

oOurre HayYyHbIe MPUHIUIBI XUMHUYECKOTO MPOU3BOJICTBA (Ha IpUMEpe
MPOU3BOJICTBA CEPHOM KUCIOTHI, aMMMaKa, METaHOJa, MepepaboTKu

He(TH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

2.2

3.1

3.2

4.1

XapaKTCPHBIC IPU3HAKK W B3aMMOCBA3b HU3YYCHHBIX HOHS[TI/If/'I,
MPUMCHATH COOTBETCTBYIOIIMC IIOHATHUSA IIPHU OIMMCAHUH CTPOCHHUA U

CBOMCTB HCOPraHNMYCCKUX U OPIraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSA3b XMMHYECKUX 3HAHWUN C MOHATUSAMU U NPEACTABICHUSAMU
JPYTUX MPEeIMETOB AJis 60siee 0OCO3HAHHOTO MOHUMAaHUS U 00bSCHEHUS
CYILITHOCTH MaTepUaIbHOTO €MHCTBA MUpa

CdopMUpoBaHHOCTH YMEHHMSI HCIIOJIb30BATh:

HAaUMEHOBAHMSI XMMMUYECKUX COEIMHEHUN MEeXAYHapOJHOIO CO3a
TEOPETUYECKOW U MPUKIAAHOW XMMHUHM W TpUBUAIbHBIE Ha3BaHUs
BEUIECTB, OTHOCAIIMXCS K HM3YYEHHBIM KJaccaM OpPraHMYECKHX U
HEOPraHUYECKUX COECAVNHEHUN

XMMUYECKYI0 CUMBOJIUKY JUISI COCTaBJIEHUS! (POPMYJT HEOPraHMYECKHX
BEIIECTB,  MOJEKYISPHBIX U CTPYKTYpHBIX  (pa3BEpPHYTBIX,
COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEIECTB

CdopMHpOBaHHOCTH YMEHUS KJIACCU(PHUITIPOBATH:

HCOPTaHNYCCKUC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBaHHs H

KPUTEpUH IS KIacCU(DUKAIIMU U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpPraHnv4cCKrUE BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPUTEpUU IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

43

M0 Pa3MYHBIM TPU3HAKaM (YUCIYy M COCTaBY PEarupyrolinX BEIIEeCTB,
TemioBOMY J(PQEKTy peakiuy, W3MEHEHHIO CTENEeHEH OKUCIICHUS

AIIEMEHTOB, 00PATUMOCTH PEAKLIUH, YUaCTHIO KaTalnu3aTopa)

ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JICKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHUM) U MOHOB
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

XUMHYECKUX 3jieMeHTOB 1 — 4 mepuonoB Ilepuoguyeckoil cuctembl
J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

-, p-, d-3NEKTPOHHBIC OPOUTANIN, SHEPTETUYECKHIE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTb:
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiuii MOCPEIICTBOM
COCTABJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YpaBHEHHsI PEaKIUil pa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
YpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PE€aKIMU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUIPOKCOKOMIUIEKCOB ITUHKA U aJTFOMHUHHS)

CdopMHpOBaHHOCTH YMEHUS TTOATBEPKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHCHUMOCTH PEAKIIMOHHOMN
CIIOCOOHOCTH OPraHUYeCKHX COCOUHEHHH OT KpaTHOCTH U THIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BIIHMSHUS aTOMOB U
IpyHI aTOMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKIII/Iﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopMupoBaHHOCTh YMEHHUS XapaKTepPHU30BaTh COCTaB U BaKHEHIIne
CBOMCTBA BEIECTB, NPUHAMICKANIMX K ONPEAEIEHHBIM KiaccaM |
rpynmnaM CcoeIuHEHUH (MpOCThIE BELIECTBA, OKCHJbI, THAPOKCUIBI,
COJIM; YTJIEBOOPO/IbI, IPOCThIE 3PUPHI, CIUPTHI, PEHOINBI, aJIbJIECTUIbI,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

CdopMUpOBaHHOCTh YMEHMSI NPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM U ypaBHEHHSM XMMHUYECKHX PEAKIUil ¢ MCIOIb30BAHUEM

(bU3nUeCKUX BEITHYUH:

10.1

Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOYKTA PEAKLIUH, €CIIA OJTHO

U3 HCXOAHBIX BEILIECTB [aHO B BUJE pacTBOpa C OIPEAEIEHHON
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10.2
10.3

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

MacCOBOMH J10JIeH PaCTBOPEHHOTO BEIIECTBA MJIM IAHO B U30BITKE (MMEET

IIPUMECH)
MaccoOBOW MM 00BEMHOM JI0J1H, BBIXO/1a MPOJIYKTA PEaKIIUN

TEIIOBOTO AP deKTa peaKiuit

10.4

00BEMHBIX OTHOILIEHHH Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Bianenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O ITO3HAHMS SIBJICHUI
OPUPOJbI, HCHONb3yeMbIX B €CTECTBEHHBIX HAyKax U YyMEHHUE
OPUMEHATh ATU 3HAHUSA MPU HKCHEPUMEHTAIBHOM HCCIIEOBAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKHX SIBICHUH, MIMEIOIINX MECTO B
IPUPOJIE, TPAKTUYECKON NEeATEIbHOCTH YE€IOBEKa U B IOBCEIHEBHOMN

JKHU3HHU

12

13

14

CpopMupOBaHHOCTh YMEHHS TMPUMEHATH (MCIOJIb30BAaTh) 3HAHHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCIEPUMEHTAIBHON MPOBEPKU
TUNOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHUYECKHX
peaKiuii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUS ISl OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; AJs MNPUHATHUA

IrpaMOTHBIX peIJ_IeHI/Iﬁ Hp06J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHEN

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TOJyYeHWE U HM3YYEHHE CBOICTB HEOPTaHMYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4YEeCTBEHHBIE pPEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIIOPOJICOAEPKAIIUX OPraHNYECKUX BEILECTB,
peleHre  OKCHEPUMEHTAJIbHBIX  33Jad 1O  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJIEHHEM TPaBUII
Oe3omacHoro oOpalleHus C  BemlecTBaMM UM JabOpaTOPHBIM
o0opynoBaHueM; (pOpMYIHPOBATH IETU MCCIIEOBAHUS; TPEACTABIAT
B pa3NW4YHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATh UX TOCTOBCPHOCTH

CdopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISATH 1IEICHANIPABICHHBIN TTOUCK
XUMUYECKOW HWH(OpMAaMi B pa3IMYHBIX HCTOYHUKAX (HAydHas W
y4eOHO-Hay4Has JUTEpaTypa, CPEICTBA MacCOBOM HH(OpPMAIH, CETh
WuTepHer M Jpyrue), KpUTHUYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMAaIHIO, repepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBHH C

MTOCTABJICHHOW y4eOHOM 3amaueit
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15

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

CchopMHpOBaHHOCTE yMEHMS HPOTHO3UPOBATh, AHAIU3UPOBATH MU
OIICHUBATh HMH(OPMAIMIO C TMO3UIMH JKOJIOTMYECKOH Oe30macHOCTH
MOCJIEICTBUI OBITOBOM M NPOM3BOACTBEHHOM JIEATENLHOCTH YEJIOBEKa,
CBSI3aHHOM C nepepabOTKOM BEIIECTB; CHOPMUPOBAHHOCTh YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS HA  JKUBBIE  OPraHU3MBbI
ONpPEACIEHHBIX BEIECTB, IOHUMAsi CMBICI IIOKa3aress IpeaeabHOU
JNOMYCTUMOW KOHIEHTPAIlMM, W TMOSCHATh Ha IpPHMEpax CIOCOOBI
YMEHBLICHU M TPENOTBPAIIECHUS WX BPEJHOIO BO3JCHCTBUSA Ha

OpraHu3M 4YCJIOBCKa
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[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJETb CTpOEHHs aroma. Pacnipenenenune
AJIGKTPOHOB TI0 DHEPreTHYECKUM YpOBHsAM. Kitaccudukarms XUMHUECKUX
31eMeHTOB. OCOOCHHOCTH CTPOCHHUS PHEPreTUUECKUX YPOBHEH aToMoB (s-, p-,
d->nemenToB). OCHOBHOE U BO30YXAEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAsS

KOH(UTYypamus aroma. BaeHTHBIC 2JIEKTPOHBI

1.2

1.3

[lepuonnueckas cucrtema xumudeckux diaeMeHToB J[.MI. MeHnneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona [I.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB 3JIEMEHTOB M WX COEJUHEHUN IO
nepuoaM M rpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTBIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

BanentHoCTh. DneKTpooTpULIaTeNnbHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

Buapl xumuueckoii CBs3M (KOBaJeHTHAs, HOHHASI, METAJITHYECKAst, BOJOPO/IHAS )
U MexaHu3Mbl €€ oOpa3oBaHuA. MEXMOICKYJISPHbIE B3aUMOJICUCTBUSI.
BemecTtBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTpO€HMsA.  TuIbl
KPUCTAJUIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA

KPUCTAJUIMYECKOUN pEeIETKH

XyUMHu4ecKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_II/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHWYECKON U OPraHNYECKON XMMHH. 3aKOH COXPAaHEHHMS MacChl BEIIECTB

1.6

CxopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TemoBbie 3¢ HeKThl XUMUYECKUX peakuuid. TepMoXxuMudeckue ypaBHEHHs

1.8

OOpatumble peakuuu. XuMHueckoe paBHoBecue. (DakTopbl, BIUSIOIIUME Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9

OnekTponuTHaeckas auccormaius. CunbHbIe U cinabbie dekTponuTthl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb

JUCColHralu. PeaKI_II/II/I HOHHOr0 0OMeHa

1.10

I'maponus coneii. Monnoe npoussenenue Boibl. Bonopoaneiit nokasarens (pH)

pacTBopa

CriocoObl  BBIpaKE€HHMSI ~ KOHLIEHTPAIlMM  PacTBOPOB:  MaccoBas  JOJA
pacTBOPEHHOIO  BEIECTBA, MOJIApHAs KOHUEHTpauus. HacblmeHHble U

HEHACBHIIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruapaTsl
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1.12

1.13

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. HOBeI[eHI/Ie BCIICCTB B Cpe€lax C

pa3HbIM 3HaueHueM pH. MeTosl anekTpoHHOro OanaHca
DJIEKTPOIU3 PaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa

HCOPTraHNYCCKUX BCIICCTB

2.2

XUMHYECKUE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIHM,
MarHuii, alFOMHHHAN, IIMHK, XpOM, XKeJle30, MeJlb) U UX coenuHeHuit. OOmue

CIIOCOOBI IMOJIYYCHUA MCTAJIJIOB

23

24

2.5

XUMHUYECKUE CBOWMCTBA BAXKHECWIIMX HEMETA/UIOB (TAJOr€HOB, CEphl, a30Ta,
docdopa, yrmepoma W  KpeMHHUS) U UX COCIMHEHUH  (OKCHIOB,
KHCJIOPOICOAEPKAIINX KHCIIOT, BOIOPOAHBIX COSAMHEHUI)

['eHeTHuecKas CBSI3b HEOPIraHUYECKHUX BEIECTB, IPUHAIICIKAIINX K

Pa3IMYHbIM KJ1acCaM

WNnentudukanus Heoprannyeckux coennHeHnii. KauectBeHHble peakiuy Ha

HEOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

3.2

OCHOBHBIE  TOJIOKEHUS TCOPHUU XHUMHUYCCKOTO CTPOCHUA OPraHUYCCKHUX
coenuHeHuit A.M. BytnepoBa. YTiepoaHbIi CKEIET OPraHUuYECKON MOJIEKYIIBI.
KpaTHOoCTh XMMHUYECKOW CBS3H. S- U P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AIIH
opOuTaneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u uzoMepsl

[TousiTue o  QyHkuMoHanbHOM Tpymme. OpueHTauuoOHHbIE  A(PPEKTHI

3aMeCTUTEIEN

33

[IpencraBinenne o KiaccU(pUKALUMU OpraHMYEcKUX BemiecTB. HomeHkmarypa
OpraHMYECKUX COEJIMHEHUN (CUcTeMaTHuecKas) M TpUBHAJbHbIE HA3BAHUS

BaKHEHIIINX HpeI[CTaBI/ITCJICI\/'I KJIACCOB OPraHNYCCKUX BCUICCTB

34

3.5

CBoOOMHOpATUKAIBHBIA W HWOHHBIM MeXaHW3Mbl peakiuu. [loHsTHE O

Hykneopuie u snexrpoduie. [Ipasuno MapkoBaukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOTEHUPOBAHUE, AETUIPUPOBAHHE,
TEPMUYECKOE Pa3JoKEeHHE, KPEKUHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MaJIbIM

pasMepoM Iukia. Peakium nprucoeImHeHns U PaJuKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHUS (TaIOTeHUPOBaHUE,

TUAPUPOBAHUE, THIPOraIOTeHUPOBAaHUE, THIpaTallus), TOPEHUS, OKUCICHUS U
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3.7

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

noiaumepusanuy. IIpomblnuieHHble M 1a00OpaTOpHblE CHOCOOBI MOJTYYEHUs
QJIKEHOB

Ankanuensl. XMMHUYECKHE CBOWCTBA AJKAJMEHOB: PEaKLUU IMPHCOEINHEHMS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHUS U noauMepusanuu. [loxydenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
THJIPUPOBAHUE, TUAPATALUS, THAPOTAIOTeHUPOBAHNE) KaK CIIOCO0 MOIy4YeHUs
MOJIMMEPOB U IPYrUX IOJE3HBIX MPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJICHA KAK HMCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHH I CBAPKU U

pe3ku metasuioB. [IpuMenenue anerunena

3.9

3.10

Apenpl. XWMHYECKHE CBOMCTBA O€H30JIa: PEAKIUU SIEKTPOGHUIBLHOTO
3aMelleHus, MPUCOECAUHEHMs (THIPUpPOBaHUE, TajloreHupoBaHue). Peakius
ropenusi. OcoO0EHHOCTH XUMHUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0OeHHOCTH XHMHMUYECKHUX CBOWCTB cTHpona. [lonmumepusamus crupona.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICICTBHE C HATpUeM KaK CIoco0  YCTAaHOBJEHUS  HATWYUs
THJIPOKCOTPYMIbBI, C  TaJOreHOBOJOPOJaMHM Kak CHoco0  MOJy4eHHUs
pacTBOpUTENIeld, BHYTPU- M MEXMOJEKYIsipHas Jeruapartanusa. Peakuus
ropenus. [lomyueHnue sTaHoNa: peakiusi OPOXKEHHUS TIIFOKO3bI, THApPATAIUS
STWJIEHA. ODTWUJICHIJMKOJIb M IJIMLEPUH KaK IPeICTaBUTENN MPEaeIbHbBIX

MHOT'0OAaTOMHBIX CITUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakluu ¢ HaTpueM, THIPOKCHIOM

HaTpus, 6pomom). [Tonyuenue penona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEIETbHBIX aJIbJICTHIOB: THIPHUPOBAHNUE;
KaueCTBEHHBIE PEaKIMyd Ha KapOOHWIBHYIO TPyHmy (peakius «cepeOpsHoro
3epkana», B3aumojienctaue ¢ ruapokcuoM meau (1I). [onyuenue npenenbHbIX
albJACTUIOB. OKHCIICHHE CIHUPTOB, THApATallds aleTWIeHa. AIETOH Kak

NpeaACTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUSA allCTOHA

3.13

KapOGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOMCTB MYpaBBUHOM
kucnoThl. [lomydeHue mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKaHOB, AJIKEHOB, NMEPBUYHBIX CIHUPTOB, AIBIAETUIOB. Briciiue

NpEaAcIbHBIC U HEMTPEACIBbHBIC Kap6OHOBI>Ie KHCJIOTBI

3.14

Crnoxnabie 3¢upsl u  KUpbl. CHocoObl TOJYYEHHS CIOXKHBIX A()UPOB.

O6parumocTh peakiuu dtepudukanuu. [IpumMeHeHue CI0KHBIX 3(PUPOB B
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3.15

3.16

3.17

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

NUILEeBOH U napdroMepHONl NpoMbINUIEHHOCTH. JKHUpPBI KaK CIOXKHbIE 3()UpBI
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOWCTBA >KHUPOB:
THJIPUPOBAHUE, OKHUCIEHHE. | MApOIN3, WIM OMBUICHHE, KUPOB Kak CHOCO0
IPOMBIIIJICHHOTO MOJIy4eHHs! COJiel BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak

COJIM BBICIIHMX Kap6OHOBBIX KHCJIOT

XYUMUYECKHE CBOMCTBA TJIIOKO3Bl: pPEAKIMH C YYaCTHEM CHUPTOBBIX H
aNbJIETUIHOM TPy U MOJOYHOKHCIIOe OpoxeHue. [Ipumenenue rioko3sl, eé
3HAuUEHUE B )KU3HECATENIbHOCTH Opranu3ma. /lucaxapuapl: caxaposa, MajbTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOUIME Jucaxapuibl. [ 'maponus
mucaxapuioB. [lomucaxapuabl: kpaxmain, riukored. CTpoeHrne MakpOMOJIEKYI
Kpaxmala, TJIUKOT€Ha M IeJUToo3bl. DU3MYecKre CBOWMCTBAa Kpaxmana H
LEJUTI0N03bl.  XMMHMUYECKHE CBOWMCTBAa Kpaxmaja: TUApPOJIN3, KadyeCTBEHHas
peakuus ¢ 1oJ0M. XUMUYECKHE CBOWCTBA LEJIIOJI03bL: THAPOIIN3, MTOJIyYEHHUE
a¢upoB memwtono3bl. lloHATHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

AMMHBI. AMHUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIUU C BOAOU, KUCIOTaMHU,
peakiusi TOpeHus. AHWIMH KaK MpPEICTaBUTENb apOMAaTUUYECKHUX aMHHOB.
XUMHUYECKUE CBOWCTBA aHWUJIMHA: B3aWMOJICHCTBHUE C KHCIOTaMH, OpPOMHOMN
BOJIOM, oOkucneHue. IlonydyeHHMe aMHHOB QIKWIMPOBAHUEM aMMHAKA U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJICBOLOPOJA0OB

AMUHOKHCIOTHI U OeNKH. AMHHOKUCIOTHI Kak amM(OTEpHble OpraHuYecKue
coeauHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, oOpasyroniue Oeiaku. XUMHYECKue
CBOICTBa OEIKOB: TMAPOJIN3, IEHATypallysl, KaYeCTBEHHbIE (LIBETHBIE) PEAKIINH

Ha OeJIK1

3.18

3.19

3.20

CTpoeHME W CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB IMOJHUMEPOB OT
cTpoeHUsT MoJieKynd. OCHOBHBIE CIOCOOBI MOJYYEHUS BBICOKOMOIIEKYISIPHBIX
COCIMHEHUI: peaKkIuy MoJUMEpHU3aIiy U oIuKoHAeHcanuu. Kinaccnduxarms

BOJIOKOH

I/IIIeHTI/I(bI/IKaI_II/ISI OpTraHUYCCKUX coequHeHui. Penienue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHUEC OPTaHUYCCKUX BCIICCTB

I'ereTmueckas CBI3b MCKIY KilaCCaMU OpPTraHUYC€CKUX CO@)II/IHGHI/Iﬁ

XUMHA U KU3Hb

4.1

Xumusi B TOBCeIHEBHOW >km3HU. [IpaBuna Oe3zomacHON pabOTHI C €AKUMH,

TOPHOYMMH 1 TOKCHYHBIMH BC€UICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH
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4.2

[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

XuMUS ¥ 310pOBbE. XUMHUS B MEIUIIMHE. XUMUS U CEITbCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIICHHOCTH. XUMHS U SHEPreTHKA: MPUPOIHBIA U ONYTHBIA HEPTAHON
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HeTH U e€ mepepadoTKa (IPUpOIHBIE

WCTOYHUKH YTJIEBOIOPO/IOB)

4.3

44

5.1

XUMHUS U 3KOJOrUsA. XHUMHUYECKOE 3arps3HCHUE OKPYKAIOLIEH CpPeldbl U €ro
nocienctsus. OxpaHa rugpocdepbl, MOYBbI, aTMOC(eEphl, (IOpbl U (hayHbI OT
XUMHYECKOTO 3arpsi3HeHus. [IpoOirema OTXOIOB M TMOOOYHBIX MPOIYKTOB.
ANBTEpHATUBHBIC HCTOYHUKH YHEPTUU

OO01mue mpeACcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYUEHUS XUMUICCKUX
BEIIECTB (Ha MpUMepe MPOW3BOJICTBA aMMHAKa, CEPHON KUCIOTHI). UépHas u
nBetHas  Metamnyprus. CTeKkIo ¥ CHIMKAaTHAas  MPOMBIIUIEHHOCTbD.
[Ipombiniennass  opranudeckas xumus. CpIpb€ i1 OPraHUYECKOM

IIPOMBILUIEHHOCTH
Tunel pacy€THBIX 3a1a4

Pacuérbl Mmacchl BemecTBa Uiu 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY

BEILIECTBA, Macce WK 00BEMY OHOTO U3 YHYaCTBYIOIIUX B PEAKIIUU BEIECTB

5.2

Pacuérsl TemnoBoro 3 dexra peakuuu

53

Pacuérpl 00BEMHBIX OTHOLIEHUH ra30B MPU XUMHUECKUX PEAKIMIX

54

Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuérsl MmaccoBol min 00BEMHON JJOJM BBIX0/1a IPOAYKTA PEAKIIUH OT

TCOPCTUYICCKHU BO3MOKHOT'O

5.6

5.7

5.8

Pacuérbr macchl (00bE€Ma, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH
OJIHO M3 BEILECTB JaHO B BUJE pACTBOpA C ONIPEIEIEHHON MacCOBOH 10el
pacTBOPEHHOIO BELIECTBA

Pacu€rsl ¢ ncnonb3oBaHNEM MOHATHI «MaccoBas J0JIs1», «MOJISIPHAS
KOHIEHTPALUsA», «PaCTBOPUMOCTb)

Haxoxnenne MonekysipHO# popMysbl OpraHu4ecKoro BeuiecTBa Mo ero
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, UIIH 110

IIPOJTYKTaM CrOpPaHUs




rocyIapcTBEHHOE Or0DKETHOE 00IIeo0pa3oBaTeibHOE yupexkaeane Camapckoit 001acTi THMHA3HS
uMeHH 3aciyxeHHoro yuutensa Poccuiickoit deneparun Ceprest BacunseBuda baiimeHoBa ropoga
[ToxBuctHEBO TOpoaCKOTO OKpyra [loxBucTHEBO Camapckoii obmactu

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumwst. 10 knace. YueOHuk. YTiryOsieHHbIH ypoBeHsb, - O. C. 'abpuensa, U.I'.
Octpoymos, C.A. CrnankoB- M.: [Ipocsemienune, 2022 r.

Xumus. 11 knacc. YueOHuk. YriryoseHHbIl ypoBeHs, - O. C. 'abpuensn, U.I'.
Octpoymos, C.A. CnankoB- M.: ITpocsemenue, 2022 r.

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

1. Xumus. Yroy0nennsiii yposens. 10 kinacc. Meroguueckoe nocodue- O. C.
[Mabpuensn, N.I'. Octpoymos - M.: Jlpoda, 2019 r.

2. Xumus. YraoyOneHHsblil ypoBeHs. 11 knacc. Metoauyeckoe nocodue- O. C.
["a6puensn, N.I'. Octpoymos - M.: lpoda, 2019 r.

3. Xumus. YrayoneHusiit ypoens. 10 kiacc. Korarponbabie padboTsi.- O. C.
[Mabpuensn, C.A. Cnankos - M.: Jlpoda, 2019 r.

4. Xumus. YriuyoneHnssii ypoBeHsb. 11 kinace. Kontponsnbie padotsl.- O. C.
[Mabpuensn, C.A. CnankoB - M.: Jlpoda, 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru//
http://schoolcollection/
https://urok.apkpro.ru/



https://resh.edu.ru/
https://interneturok.ru/
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http://schoolcollection/
https://urok.apkpro.ru/
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ObopynoBanue u npudOOPHI

Ne i/ HaunMeHoBaHHE 00BEKTOB U CPEICTB MATEPHAJIBHO — TEXHHYECKOI0 o0ecneyeHust
I. Ileyarnbie mocodous
| KOMIUIEKT MOPTPETOB YYEHBIX-XUMHUKOB
2 Cepust cripaBouHbIX TaOmun no xumuun («Ilepuoguueckas cucrema XUMHUYECKHX 3iemMeHTOB JI.M.
MenneneeBay», «PacTBOPUMOCTH COJIEH, KHUCJIOT W OCHOBAaHHUH B BOJE», «JIEKTPOXUMUYECKUN P
HaIPsDKEHUN MeTaIUIoBY, «OKpacKka MHAMKATOPOB B Pa3JIUYHBIX CPEIAX»)
3 Cepust Tabnull 10 HEOPraHUYECKONW XUMUHU
4 Cepust TabMIl 0 OPraHUYECKONW XUMHH
) Crnaiizipl 11t rpadonpoekTopa o OpraHuyecKo 1 HEOPraHMYECKOW XUMUU
I1. UndopManmOHHO-KOMMYHUKATHBHBIE CPEACTBA
| MynbTUMenuiiHbIE TPOrpaMMbl (00yUarolye, TPEHUHIOBbIE, KOHTPOJIUPYIOIIKNE) IO BCEM pazjeiam
Kypca OPraHM4E€CKON XUMUU
2 DneKTpOHHBIC OUOIMOTEKH 10 KypCY XUMUHU
I1I. Texnnueckue cpeacTBa 00y4eHHUs
| HoyTtOyx
MHTepakTUBHAS NAHEb
IV. YueOHo-npakTHyeckoe u y4eOHO-1a00paTopHOE 000pyA0BaHHE
Hudposas 1adoparopus 10 XUMHHU (YUCHHYECKAA)
1 Jatuuk pH ¢ nnanazonom nsmepenus He yxe yem ot 0 1o 14 pH
2 JlaTuMK BBICOKOU TeMIepaTyphl (TEpMOMapHbBINA) ¢ AMAMa30HOM U3MEpeHus He yxe yem oT -100 go
+900C
3 JlaTuuK 31€KTPONPOBOAUMOCTH € AMana3oHaMu u3MepeHus He yxke yem oT 0 1o 200 MxCwm; ot 0 g0
2000 MxCwm; ot 0 1o 20000 MxCwMm
4 JlaTuuk Temneparypsl IIIATUHOBBIN C JUAMTA30HOM U3MEpEHUs He yxke yeM oT -30 go +120C
5 JlaTuynK ONTHUYECKOM IJIOTHOCTHU 525 HM
IIpuOopsl, HaOoOpbl moOCyAbI M JIA0OPATOPHBLIX NPHHAMJIEKHOCTEH IS XMMHYECKOIo
IKCIEPUMEHTA
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OO01rero HazHAYEeHUS

Becrl 3JIEKTpOHHBIE

HarpesarenbHbie mpuOOphI:

- DJIEKTPOILIUTKHU J1a0OPAaTOPHBIE C OTKPHITON CITUPATIBIO

- COUPTOBKHU

- aieKTpoHarpeBatenu g npooupok HII-1

- HarpeBaresb s Koab yueonsiiit HKY

Jlocka i1 Cyniku nmocysl

Komriekt anexTpocHadxkeHus KabOuHeTa XUMUU

JleMOHCTpaALlUOHHBIE

Habop nocynbsl 1 npuHaIJIKHOCTEH J1 IEMOHCTPAIIMOHHBIX OMBITOB 10 XUMUU
HaOop nerasneit 11 MOHTa)ka YCTAaHOBOK, MILTIOCTPUPYIOIINX XUMHUECKHE MTPOU3BOJICTBA
CTOJIMK MOJTbEMHBIN

[lITaTuB 1151 AEMOHCTPAITMOHHBIX MPoOoupok I1X-21

Hab6op dbnakonos (250 — 300 mut 1y1st XpaHEHUsI paCTBOPOB PEAKTHUBOB)
Crneunaau3npoBaHHbIe MPUOOPHI M ANNAPATHI

Anmnapat (npubop) st noxydenus razon (Kumnma)

Habop 11 onbITOB O XUMHU C DJIEKTPUIECKUM TOKOM

Kommekt tepmomeTpos (0 — 100 °C; 0 — 360 °C)

[TpuGop N1t OKUCIICHUS CIIUPTA HAJl METHBIM KaTaJan3aTopoM

[Tpubop asist moTy4eHus TaIoNI0aIKaHOB U CIOKHBIX 2(hUPOB

Boponka genurensHas 111 pabOThI C BPEITHBIMU BEIIECTBAMU

Bo3aymHbIi X0JIOUIBHUK

Boponka nenurtenbHas o01ero Ha3HaA4YCHUS

KommiekTsl 1J151 J1a00PATOPHBIX ONBITOB M MPAKTHYECKUX 3AHATHI 10 XUMUU
Becwl Mmexanudeckue 1a00paTopHbIe

Becol anextponnbie yuebHbie 1abopatopubsie BYJI-50 OM

3 Habop 6anok aiis xpanenus TBepbix peaktuBoB (30 — 50 M)

N [ —

w

I

N B[ W|IN|—

0NN N | |W(N—
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Habop ckisHOK ((p1akoHOB) JJIs1 XpaHEHHS PACTBOPOB PEAKTHUBOB
Ha6op npobupok (I1X-14, I1X-16)
[Tpubop 11 mosTydeHus ra3os
Hab6op «BpicokoMOeKyIsIpHbIE BEIIECTBAY
[{uHIPE MEpHBIE CTEKIISTHHBIC
Kpucrammmzatop
Hab6op cTeksiHHBIX TpyOOK

- uaMeTp ot 3 10 7 MM

- quameTp ot 4 1o 7 mm

V. Moaeau

1 Habop kpucTamindeckux pemeTok: aiMasa, rpadura, moBapeHHON COIU

— =N |nhs

S |\o

2 Habop mu1st MogenpoBaHus CTPOCHHSI OPraHMYECKUX BEIIECTB
HabGop ju1st MojienrpoBaHus 3JI€KTPOHHOTO CTPOCHHSI aTOMOB AJIEMEHTOB
VI. HarypajbHble 00beKTbl, KOJLUICKINH

Boiiokna

KameHHbIH yToab 1 NPOAYKTHI €ro nepepadoTKu

Kayuyk

MuHepasibl ¥ TOPHBIE TOPOIBI

Topd u mpotyKThI €ro nepepaboTKu

Hed1h 1 BaxkHeime mpoIyKThl ee nepepadoTKu
II;mactmaccel

Torumso

VII. PeakTuBbI

Ha6op Ne 1 OC «Kucnotei»

Ha6op Ne 3 OC «I'umpoxcuab»

w

0NN N | |W(IN—

Ha6op Ne 6 OC «I1lenounble U 1EI0YHO3EMETBHBIE METAIIITBD)
Ha6op Ne 11 OC «Kap6oHatsi»

AW |~
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5 Ha6op Ne 13 OC «Aneratsl. Ponanuasl. CoeTMHEHUS Kee3ay.
6 Habop Ne 14 OC «CoeanHeHust Maprania»
7 Habop Ne 16 OC «Hutpatb»
8 Habop Ne 17 OC «HaukaTopb»
9 Ha6op Ne 19 OC «¥Yr1eBoaoponi»
10 Ha6op Ne 20 OC «Kuciopojcoaepskaiiyue opraHudecKre BerecTBay
11 Ha6op Ne 21 OC «KucnoTsl opraHu4ecKue)
12 Habop Ne 22 OC «¥YrneBoapl. AMHHBD)
13 Hab6op Ne 24 OC «Matepuaibn
VIII. Anreyka nepBoi NOMoOIIH
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