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IHosicHuTeLHAA 3aIIUCKA

[TporpaMMa 1o XMMHUK Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii denepamum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHO 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBanusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yomnux OCHOBHBIE
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MporpaMMbl 0 XUMUH, K ONIPEACIICHUIO 00I1Iel cTpaTerun
0o0y4eHHs, BOCIUTAHUS U Pa3BUTHUSL 00YYAIOIIUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa «XHUMHUs
st 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KoHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAallOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIHX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YEllOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U MPUPOAHON Cpelie.
Peammsyercs xumudeckoe oOpa3oBaHHMe OOydYalOIUMXCS HA YPOBHE CpEIHEro O0OIIero
o0pa3oBaHMs CpeICTBAMU y4eOHOro npeamera «XuMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OlpejiesieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(puKd HayKu XUMUHU, €€ 3HAYCHUsS B
MO3HAHUU MPUPOBI U B MaTEpUANbHOM KM3HM OOILIECTBa, a TakXke ¢ y4ETOM OOLIMX Lened u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbhl. OHa BHOCUT CBOM BKJaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POpMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEILIECTBEHHOIO COCTaBa OKPYXKAlOIIEro MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auUMOZIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMIIEMON
YacThl0 MUPOBOW KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaKIAO0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MpPOoOJeM YCTOMUMBOrO pPa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€301MaCHOCTH U OXPaHBI
3JI0POBBA.

B coorBercTBMM ¢ OOHMIMMHU MENSIMH W TPUHIUNAMH CpeIHEro ooOmero oOpa3oBaHHs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.
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CocraBisromuMu  peaMera «XuMHs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHudeckas
xuUMusA» 1 «OO011ast 1 HeOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHuYecKoi Xxumun. GopMHUpOBaHKE JAaHHOM CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI000Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHUA» cHopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K U3YYEHUIO
y4yeOHOro Matepuaja M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX IIPEACTABICHUN O CTPOCHHUM BELICCTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUs NEpBOHAYAIbHbIC
IPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(UKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B mpeaMeTe «XHUMHUs» 0a30BOTO0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIET0 OO0pa3oBaHMs TEOPETHUYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKHMX U METOA0JIOTMYECKUX IO3UIHH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHUN, a TAKXKE 0 XMMUYECKUX PEAKLHUAX, UX CYLHIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUHU C JPYTHMHM HAyKaMH, PAaCKpBIBAIOT €€ poJib B II03HABAaTEIbHOM H
MPAKTUYECKON JEsTebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ TPUMEHSTh €€ JUIsd MONOJHEHUs 3HAHUH, pelIeHus
UHTEJUIEKTYAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi IOHUMaHUsl GUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh MTPUPOIHBIX SIBICHUMN IyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MEXJy HOBBIMHM (aKTaMH M TEOPETHUECKUMH MpPEINOChUIKAMH,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
JHEPIreTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B nutane pemenus 3a1a4 BOCIIMTaHNS, Pa3BUTHSI M COLUAIN3ALUN 00YYaIOIINXCS IPUHSATHIE
IpOrpaMMoOil 1O XMMHHM NOJAXOAbI K OINPEICICHUI0 COAEPKAaHHUS M IOCTPOEHUsS IpeaMeTa
IpelycCMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX AECWCTBUN, HMMEOLUX 0a30BoOe
3HaYeHWe UId Pa3JIMYHBIX BHJIOB JEATEIBHOCTH: pelleHus MpobieM, MOoHCKa, aHalu3a U
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00paboTkn wHOpMAIMK, HEOOXOMUMBIX JJIsi TPHOOPETEHHUS OMbITa MPAKTHUUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaYKHOE MECTO B TIO3HAHUHM XUMMUU.

B mpakTuke npenogaBaHus XMMUHM KaK HAa YPOBHE OCHOBHOTO O0IEr0 00pa3oBaHMs, TaK U
Ha YPOBHE CPEAHEr0 00I1ero oopa3oBaHus, P ONPEAETICHUN COACPIKATEIILHOM XapaKTePUCTUKA
Heneil M3ydeHus TIpenMeTa HalpaBICHUEM MEPBOCTEIIEHHOW 3HAUYMMOCTH TPATUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM 1eATEeILHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3pPEHMs] TaKOM MOJXOJ K OIMpPENeICHHIO Iesield U3ydeHHs
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUs TJIABHBIMU LEISIMH U3Yy4YEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MMOHSITHS,
(dbyHaaMeHTaNbHbIE 3aKOHBI W TEOPHH XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoOBaHHE U Pa3BUTHE TPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHii, HEOOXOAUMBIX UI MPUOOPETCHNUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBICHUH, UIMEIOIINX MECTO B MPUPOJIE, B IPAKTUIECCKOH H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHHWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHas XapakTepUCTUKA LIeJeil U 3aJa4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHUK XMMHUHU B OOJIbIIEH CTETIEHU
0THa€TCsl MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE COofiep KaHusl 00yUeHHsI, OpUEHTUPOBAHHON
Ha MOJrOTOBKY BBITYCKHHKa 0O0IIe00pa30BaTelbHON OpraHU3alliM, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PYHKIMOHAIGHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSMH aKTHBHOTO
MOJTy9YEHHUsI 3HAHUH U IPUMEHEHUS MX B pEaIbHOW )KHU3HH YIS PEIICHHUS MPAKTUYECKHUX 3a/1a4.

B cBf3M ¢ 9TUM TmpH U3YyYEHHH TMpeaMera «XUMHS» JIOMHHHPYIOUIee 3HAYeHUE
nproOpeTaroT TakKue LEeNd U 33a]auu, KakK:

ajanTanus 00yJaroumxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHECHUEM;

dbopMupoBaHHe Yy O0OyYaroImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TSI PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS IPOOIeM,
MOWCKA, aHanmm3a W O00paboTku WHGOPMAIMU, HEOOXOIUMBIX UIsI TPUOOpPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHW XMMHH, a TAaKXKe U OLEHKH C
MO3HIIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OpraHu3M YeJlOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
00yJaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IMPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C XKH3HECHHBIMU MTOTPEOHOCTSIMHU, UCTIONH30BATh COBPEMEHHBIE MHPOPMAIIMOHHBIC
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TEXHOJIOTUH JIJIsl TOMCKA U aHaJiu3a y4eOHON U Hay4yHO-TIOMYJISIpHON MH(OpMAIK XUMUYECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBITIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroImuXCcs YOk IEHHOCTH B TyMaHUCTUYECKON HANIPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOAOIOIb30BAHMUS,
MOTOJIHEHUST SHEPTreTHUYECKUX PECypCOB U COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOTr0 OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MIPHUOOpETEHUS
OTBITA UCIOJIb30BAHUSA MOJYYSHHBIX 3HAHUN JUIsl IPUHATUS TPAMOTHBIX PEIICHUI B CUTYalUsIX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebnoM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuClIO YacoB, OTBEAEHHBIX UIS U3YUYEHUS XMMUHU, HA 0a30BOM ypOBHE CPEIHEIO
obmero odbpazoBanusi, coctaisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 ygaca (1 4ac B Heze1O).

Y4eOHuKH U yueOHbIE TOCOOUS, KOTOPBIE UCIIONIB3YIOTCS B X0/ U3yUEHUS MpeMeTa:

- I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. Xumus. 10 knacc. U3n.: Mocksa,
«IIpocsemenue», 2020r;

- I'abpuensu O.C., Xumus. 11 xknacc. M3a.: Mocksa, «IIpocBemenuey, 2019r.

Conep:xanue y4e0HOI0 npeaMera
10 KUJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUECHUE B IMOJYYEHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUsI OpraHuyecKux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYeCKas CBSI3b B OPraHMYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o knaccupuKaMy OpraHnyeckrx Beniects. HomeHkiaTypa opraHn4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIIINX MTPeICTaBUTENEH KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCrepUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPraHUYECKHUX BEILECTB IIPH HAarpeBaHUH (T1aBieHUe, O0yIIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeumme
IPECTaBUTEIN ATKAHOB: (pU3NYeCcKre U XUMUUECKUE CBOUCTBA (peaKIK 3aMeIleHHsI K TOPEHUs),
HaXO0XJIEHHE B IPUPO/IE, TOTYUCHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — MPOCTEeHIIne
NPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alliN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHUE
cBo¥icTBa (peakuus noaumepusamnun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 103 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CtpaHuua 5 n3 34. CtpaHnua cosgana: 18.09.2025 12:51 =¥ TATAPCTAH



AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psiaA. AlETHUIeH —
NPOCTEUIINNA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOICTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YIIeBOAOpOJOB. [IpuponaHblii ra3 U nmonyTHele He(TAHBIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepadboTKu HeTH: EPErOHKA, KPEKUHT (TEPMHUYECKHIHA,
KaTauTH4eckuil), mmponu3. [IpogykTel mepepaboTkm HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nmepepaboTKy.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBpAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsl, Kojulekuuu «HepTb» u «Yromiab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:

IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IPOAYKTA PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXO/JHBIX BEIIECTB WM MIPOIYKTOB PEAKLUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOAAMHU, FOPEHHUE),
IpUMeHeHHe. BogopoHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpraHu3M 4Y€eJI0BEKA.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYEeCKHe U
XUMHYECKHE CBOMCTBA (B3aUMOIECUCTBUE CO IIEIOYHBIMU METalJIaMH, KaUeCTBEHHAas peaklys Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCMYHOCTH (heHona.
[Tpumenenue peHona.

Anprerugpl M kemouwvl. DopManbIeruj, aueTaubAeTHA: CTpOCHHE, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHBIC PEaKIUH),
MOJIyYEHHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasl KHCIJIOTBHI:
CTpoeHHe, PU3NYEeCcKre U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME ISl Kilacca KUCIIOT, peakius
sTepuduKanum), mNojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MIPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MApONU3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xxupoB. bruonoruueckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U Mofucaxapuibsl). ['moko3a —
NpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUECKHe U XUMUYECKHE
cBoiicTBa (B3aumosenictBue ¢ ruapokcuaoM meau(1l), okrcnenue aMMuadHbIM pacTBOPOM OKCHA
cepebpa(l), BoccraHoBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B TMPUPOJE, MPUMEHEHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.
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Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmalia U LEeUTIONO03BL.
dusznyuecKkue U XMMUYECKHe CBOMCTBA Kpaxmaia (TUIpOJin3, KAUeCTBEHHAs PEAKILIUs C HO/IOM).

OKCHEpUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HAOJIIOJICHUE U OIMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB, KAuyECTBEHHbBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBHe ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okucieHHE
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(Il), B3aumoeiicteue kpaxmana
C MOJIOM), IPOBEACHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aumn.

Bbuucienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJ/IHOTO BEIIECTBA WM MPOTYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHndeckue coequHeHus. Puznyeckue U XUMHUECKHe
CBOIICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKMHA). bHojormyeckoe 3HaYeHHE AMHHOKHCIIOT.
Ilentuner.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKCHepUMEHTAJIbHBIE METOJIbl U3YUEHHUs BEIIECTB M UX IPEBpALICHUI: HAOIIOJEHUE U
ONMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB IpPH HarpeBaHUU, IBETHbHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeTUHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHAsS MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — NOJMMEPHU3ALUS U TOJINKOHICHCALINS.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MU M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSITUH, SBISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(pHKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®uznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3HMUECKHUE BEIMUMHBI U €TUHUIIBI KX
H3MEpEeHMUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TIOJE3HbIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIeBbe MPOIYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHYECKHE MpernapaThl, MAaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.
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11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTuyeckue ypoBHHU, OTypOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- aneMeHThl. OcoOeHHOCTH
pacrpeziesieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHask KOH(GUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB [ .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOYKHBIX BELIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BellecTBa. XHUMHUYECKass CBsA3b. BHUIb XUMUYECKOW CBs3U (KOBaJICHTHAs
HEeNoJISIpHasl W TOJSpHAas, MOHHAs, MeTajundyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DIIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BeuectBa MOJEKYISIpHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B pACTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuid. HoMeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakiUil B HEOPraHWYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MAcChl BEILECTB, 3aKOH COXPAaHEHUS U NPEBPALLEHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTnueckas aucconuanus. CuipHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIBHBIE METO/Abl M3YYEHHUs BEILIECTB M HX IPEBpAIlEHUM: JAEMOHCTpalus
tabmuiy «llepuoguyeckas cuctema xumuueckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
oTpefieNieHue Cpe/ibl pacCTBOPOB BEIECTB C MOMOLIBI0 YHUBEPCATIBHOTO MHJUKATOPA, pPEeaKlnuu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3a1aun.

Pacuérbl 10 ypaBHEHHAM XUMUYECKUX PEAKIHUI, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckasi xumust
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Hewmeramnsl. [Tonoxenne Hemertaion B [leproanueckoii cuctemMme XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTponusl HEMETaUIoB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAIUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIiiepoJia U KPeMHUs1) U UX COCIMHEHHM (OKCHI0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpruMeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCAMHEHHUN.

Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucreme XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obuiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMd, MAarHUu,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3y4Y€HUs BEUIECTB M MX IMPEBpAIlCHUI: H3y4yeHUe
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U OINKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHIA ATFOMUHUSI C pACTBOPAMH KHUCJIOT U LIEN0YEH, KAYECTBEHHBIC PEaKIIMM Ha KaTUOHBI
METaJlIOB).

Pacuérnbie 3amaun.

Pacuérel Mmaccrl BenecTBa min 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIECTBA) MPOJYKTOB PEAKIMH, €CITU OJJHO U3 BELIECTB UMEET IPHUMECH.

XuMUA 4 KA3Hb

Ponp xuMuu B o0ecnieueHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M1 XUMHUECKUX PEAKIIUM.

[IpencraBnenust 06 0OMIMX HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TTOJIYYSHH ST BAXKHEUIIINX
BEIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIHNE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKu, CTEKJIO, KepaMuKa, MaTepuaabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XUMHUS U 3]I0pOBbE YEIIOBEKA: MPABWIJIA HMCIOJIb30BAHUSA JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMS MPENnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocymiecTBIse€TCs Yepe3 MCIOJb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAOIIOACHHE, OSKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperaTtHoe
COCTOSIHHIE BEIIECTBA, PU3MUECKUE BETMYMHBI U €MHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.
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['eorpadusi: MuHepasbl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOMIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHOMOTHsI: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUalioB,  CEIbCKOXO3SUCTBEHHOE  MPOWM3BOJACTBO,  NUIIEBas  IPOMBIIUIEHHOCTb,
dapmaieBTUUECKass ~ MPOMBIILICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
MIPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3JIEKTPOHHAS MPOMBIILJIEHHOCT,
HAHOTEXHOJIOTUH.

HJIaHpreMl)Ie PeE3YJIbTATBI U3YUCHHUSA yqeﬁﬂoro nmpeamerTa

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM CpeAHero ooiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO/.

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 00111ero 00pa30BaHus BbIIEIICHBI
CJIEIYIOIIHE COCTABIIAOILNE!

0CO3HaHME O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CaMOOIIPEAEIICHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MPEIMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE yueOHOM
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIecTBa,
IPUHATHIMU B OOLIECTBE HOPMaMH M NpaBUJIAMU TMOBEACHMS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HaHUs, CAaMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHMSI IMYHOCTH 00YyJaroIIMXCsl.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUS:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEJICTABICHHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHbIX BUJOB yUYE€OHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:
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LEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HaydHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JIUTEIBHBIX HAOIIONCHHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHHU U TOCIEAYIOUIEM aHAJIN3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'0 CO3HAHUS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE M IOCTYIIKM CBOMX TOBapUUIEH C MMO3ULHUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOirofieHusl MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESATEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/]ad COLHUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOISIM TPYyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUU 00pa3oBaHusl, OymyIien
npodeccuu U peanusanuy cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBLHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUS] BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BPEI OKPYKaolled MpUpOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYHs PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOMW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
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[I03HABATENIBHOM, KOMMYHUKAaTUBHOM M COLIMAIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHsI aKTUBHO
IPOTHBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBECHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHHA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yYMEHUS ie7aTh 000CHOBAHHBIEC 3aKIFOUYEHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pELICHUs IpoOieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanIbHON AesITENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpenmMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIECTBO,
DHEPTHs, SBJICHUE, MPOIEeCcC, CHCTeMa, HAyYHBIH (PaKkT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CHOCOOHOCTh  OOYYalOLIUXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU JICHCTBUSMHU.

OsJiaieHNe YHUBEPCAIBLHBIMH YUeOHBIMH MO3HABATEIbHBIMH JeHCTBUSIMH:

1) 6a3oBble JJOrMYECKHUE AeHCTBUS:
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CaMOCTOSITENIbHO  (DOPMYyJIUpPOBaTh M aKTyaJlU3UpPOBaThb MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHUIKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABJICHHBIMU LIEJIIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHUS — BBIIEIATH
XapakTepHble MpPHU3HAKM MOHATHUM M yCTaHABIMBaTb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSICHEHMsI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BELIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMUECKHUE PACCYX ACHUSI (MIHIYKTUBHBIE, IEAYKTUBHBIE, 110 AHAJIOTUH ), BBIABIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH BBIBOJBI U
3aKJIF04YEHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuuu — 0pU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHHSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUMH;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIEOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOJAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOOB ITO3HAHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcbl VHTepHera),
aHaAJTM3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHUS, KpUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pUOOpETaTh OMBIT MCIOJB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTH4ecKHue) 3HaKU U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:
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3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXkIaeMOil TeMbl B XOJIe AMAJIOra W/WIH JUCKYCCHUH,
BBICKA3bIBATh HACHU, q)OpMYHI/IpOBaTB CBOM TMPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJTHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTalUed pe3ybTaTOB I103HABATEIBHOW ACSATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIMIOJIHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MMyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PeryaISTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUUYECKUX PEAKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOIIb CBOEH JeSITEeIbHOCTH Ha OCHOBE CaMOaHaIl3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOM COCTABIISIIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUHU B IMO3HAHWH SBICHHH MPUPOJIbI, B (POPMHUPOBAHUU MBIIIUICHHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW i pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMN Cpelie;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIVIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMIa, paguKai, H30MepHus, U30MEepbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I‘IGCKI/II\/’I SA3BIK XUMUH, MI/IpOBO33p€H‘IeCKI/Ie 3HaHHUA, JICKAIIIUE B OCHOBE IIOHHMMAaHMHA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/IG CBCACHUS O CBOfICTBaX,
cocTaBe, NOJy4YeHUHU ¥ 0€301aCHOM MCIOJIb30BaHNHU BAXKHEUIIUX OPTraHUYECKUX BELIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEepPHBIC MPU3HAKH MMOHSATHI, yCTaHABIUBAThH
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS PHU ONKMCAHUU COCTAaBA, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYINT OPraHUYECKUX BEIECTB
nu ypaBHeHHﬁ XUMHNYCCKUX peaKuHﬁ, U3roTraBJIMBaTh MOICIN MOJ'IeKy.]'I OpFaHquCKHX BCIIICCTB
JJISL I/IJ'IJ'IIOCTpaI_[I/II/I NX XUMHUYCCKOI'O 1 HpOCTpaHCTBeHHOFO CTpOCHI/ISI;
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c(OpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OpPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCY/TPyIIe COEIMHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllU€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucremarnueckoil HomeHkiatype (IUPAC), a taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMJIEH,
alleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, ameTaibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ansi oObsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWMCTBA TUIMMYHBIX MPEJICTABUTENICH PA3TUYHBIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, LeJUI003a, AaMHUHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKT€pPU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CBIPbS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI HUX MEepepadOTKH U MPAKTUUYECKOE MPUMEHEHHUE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJEINPOBAHMUE), HCIOIb30BaTh CHUCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKE MpaBHUiia OOpAIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJyYEHHE ITUIIEHA U U3Y4YEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIN OPIraHUYECKUX BEIIECTB, IeHATypalus OeIKOB pU HarpeBaHUH,
[IBETHBIE PEAKITNH OCIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BEIIECTBAMHM M JIaOOpaTOPHBIM OOOPYIOBaHHEM, MPEACTABIATH PE3YJIbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpoOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU AaHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil uHGopmaruu, UHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karolled MPUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
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onpeAenéHHBIX OpraHMYeCKHX BELIeCTB, MOHMMas cMmbici mokaszatens [I/JIK, moscusaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa,;

JUIsl O0yYaroluXcs C OrPAaHMYCHHBIMUA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIECTB M XUMUYECCKUX SBIICHUI;

JUISL CTIETBIX U Ca00BUASIINX O0YYArOIINXCS: YMEHHUE UCTIOJIb30BaTh PeabePHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyecKast XMMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOM JUIsl peleHHs
IOPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
IIPUPOJHON Cpee;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoIINe
HNOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKOHN peaKIiy, XUMHUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOIUTHUECKON
auccounuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlCHUs DHEPIMM IPU XUMHUYECKUX PEAKLMSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BaHUU Ba)KHEUIINX HEOPraHMYECKUX BEIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKHUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUUH, CHUCTEeMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BEeCTb, NUThEBas COJa, MUPHUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSIX PA3JINYHOTO COCTaBa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, HOHHAas, METaJJIMYecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COEIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHUN (pOoCThle BEeHlecTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUADI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€PHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 35eMeHToB /1. 1.
MenneneeBa, HCHOIb3YyS MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY, «IHEPIeTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucremMbl XUMUYECKUX 31emeHToB /. U.
MeHnpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHAE CBOHCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHbBIX KJACCOB, MOATBEP)KIaTh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEILECTBAMHU C IIOMOILBIO YpPAaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBoMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIACTHIO KaTalIln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN Pa3NUYHBIX THUIIOB, MOJHBIC
U COKpAalEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPHKAAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHHUS SJIEKTPOHHOT0 0alaHca 3TUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluuu OT
pasNnYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XUMUUYECKHUE MPOLIECCHI, JIEKAIIE B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX
peakIMx, Macchl BeLlecTBa UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIN
00BEMY OJTHOTO U3 YHYacTBYIOIUX B pEaKLMU BEILIECTB, TEIIOBOTO 3((eKTa peakiu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS YIHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIa MOJH30BAHUS XUMHUUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTCHUE Cpeabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHLHOIO MHIUKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEeHUE SKCIEPUMEHTATbHBIX
3agau o TtemMaMm «Metamne» u «Hemeramibl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
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pe3yapTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH AHATM3HPOBATH XUMHUYECKYIO HH(POPMALHUIO,
[I0JIy4aEMYI0 U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuXx);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBEICHUA B OBITY M TPYAOBOM [EATENbHOCTH B IENIAX COXPAHEHHs] CBOErO 3/I0pOBbI U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHBUIEHUS U IPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIO0BEKA.

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

10 KJIACC
Kon
[IPOBEPSAEMOTO [TpoBepsiemble mpeaMeTHbIE pe3yabTaTsl ocBoeHuss OOIT COO
pe3yibTara
1 Teopernueckue OCHOBBI OPTraHUYECKONH XUMHUH

ChopMHUpPOBAaHHOCTh  MPEACTABICHUH O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPA, POJM XUMHUU B TIO3HAHUM SIBICHHI
npupoabl, B (GOPMUPOBAHWU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOW IS PEIICHUS MPAKTUYCCKHUX
3aa4 M HIKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO H
MPUPOIHOI cpene

1.1

Brmagenne  cuctemMoil  XMMMYECKMX ~— 3HAHMM,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIAraroIme HOHSTHS (Monekymna, BaJICHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIEHHS, XMMHYECKas CBS3b, MOJb,
MOJISIpHAsi Macca, MOJIApHBIA O0BEM, YIJIepoJIHBIA CKesleT, (PyHKIHMOHAIbHAs
rpynna, paavkal, W30MEpHsl, H30MEpbl, TOMOJIOTMUECKUH ps, TOMOJOIH,
YTJIEBOOPO/IbI, KUCIOPOA- M a30TCOJAEpKaIllMe COEeIUHEHMs, OHUOIOTHYECKU
1.2 aKTUBHbIE BellecTBa (YIJIEBOABI, KHUpbI, OENKH), MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHbIE COEIUHEHHs); TEOPUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOEHMsI opraHuyeckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH, (PAKTOJIOTMUECKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIOJIb30BaHUU Ba)KHEMIIINX
HEOPraHMYeCKUX M OpPraHMYeCKUX BEIIEeCTB B OBITY M MPAKTUYECKOH
NeSITeIbHOCTH YeJIOBEKa

ChopMHupoBaHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE NPU3HAKU MOHSITHM,
1.3 YCTaHABJIUBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE IIOHATHUS IIPU
ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALLEHUNA OPraHNYECKUX COETUHEHUI

cOpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS
COCTaBJICHUS] MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM)
1.4 dbopMynl OpraHMYECKHUX BEMIECTB M YPAaBHEHHH XUMHYECKHX PEaKIIHid,
M3TOTaBIMBATH MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB JUJIS WIITIOCTPALUN UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS
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CchopMupOBaHHOCTh YMEHHMH YCTAQHABJIMBAaTh MPUHAMICKHOCTH H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBY U CTPOCHUIO K OMPEIeIEHHOMY Kjaccy
1.5 (rpynmne) coenuHeHW#  (YriI€BOAOPOIBI, KHUCIOPOJ M a30TCOAEpIKalue
COEIMHEHUS, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS IIO
cucremarnyeckoil HomeHkiarype (IUPAC)

ChopMupoBaHHOCTE YMEHHSI ONPEACTSATh BUIbl XUMHUYECKOW CBS3U B

1.5
OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

ChopMupoBaHHOCTE YMEHHSI TPUMEHSTH: TIOJIOKCHHUS TEOPHH CTPOCHUS
1.6 opranndeckux BemecTs A.M. byTiiepoBa 11151 00bSICHEHHUS 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MAcChl BEILIECTB

VYrneBomopozasl. Kucnopoacoaepkamye M a30TCOACPIKAIINE OPraHUYECKUE
coeiMHeHUs. BRICOKOMOJIEKYJIISIpHBIC COSAMHEHUS

ChopmupoBaHHOCTh YMEHUU MPUBOAUTH TPUBUAIBHBIE HA3BaHHS OTIEIBbHBIX
OpraHWYECKUX BEIIECTB (ITWJICH, MPOMWICH, aleTWICH, STUJICHTIIUKOIIb,
2.1 rvuepud, ¢GeHon, Qopmanbaerun, aneTanblIeruj], MypaBbUHAS KHUCIOTA,
YKCYCHasi KHUCJIOTa, OJIEMHOBAasi KHUCJIOTA, CTEApUHOBAsi KHUCIIOTA, TJIIOKO3a,
bpykTO3a, Kpaxmal, LeJUI0JI03a, TIUIIH)

ChopmupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (hHU3HUECKUE
U XUMHUYECKHE CBONCTBA THUIUYHBIX MPEACTABUTENICH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MIPOIUJICH, alleTUJIeH, OyTa ueH-

2.2
1,3, meTriiOyraauen-1,3, 6€H30I1, METaHOII, TAaHOJ, ITHIICHTIINKOJIb, TIIUIICPHH,
(beHoI, aneranbaerul, MypaBbUHAsl U YKCYCHasi KUCIIOTBI, TJIFOKO3a, Kpaxmall,
IEJUTI0NI03a, AMUHOYKCYCHAsT KACJIOTA)
ChopMUPOBaHHOCTh YMEHHS WILTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY
2 3 TUIINYHBIMHA HpeI[CTaBI/ITCJ'ISIMI/I paSJ'II/IqHI)IX KJIaCCOB OpFaHHqGCKHX BCIIICCTB

YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKLIUN C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpMYIT

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPHU30BaTh WCTOYHHKH YTIIEBOJOPOIHOTO
24 ChIpbs (He(Th, HPUPOAHBIN Ta3, Yroyib), CHOCOOBI HMX MEpepaboTKU U
MPAaKTUYECKOE PUMEHEHHUE MPOYKTOB IepepaboTKH

3 XUMHUS U KU3HL. PacuéTerl

CdopmupoBaHHOCTH YMEHHIT BIaIeTh CUCTEMON 3HAHUNH 00 OCHOBHBIX METOAAX
HAay4YHOTO TIO3HAHUS, HUCIOJIb3YEeMBbIX B XUMUU TPHU HU3YYCHUH BEIIECTB U
XUMHYECKHUX SIBJIICHUM (mabmronenue, U3MEpPEHHUE, JKCIEPUMEHT,
MOJICJIMPOBAHNUE), HCTIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JJI IPUHATHUS
pelieHn B KOHKPETHBIX )KHU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MpUMEHEHHUEM

3.1

CdopMUpOBaHHOCTH YMEHUW COONIOATH MPaBUJIA TOJIH30BAHUS XUMHUYECKOMN
nocyaod u mabopaTopHbIM 00OpyAOBaHHEM, a TaK)Ke MpaBHJia OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTa00OPaTOPHBIX
XUMHUYECKUX OTBITOB

3.2

ChopmupoBaHHOCTE YMEHUH TIJIAHUPOBATH M BBHIMONHITH XHUMHUYECKUN
OKCTIIEPUMEHT (TpEeBpaIleHus] OPTraHWYeCKWX BEIIECTB TPHU HArpEeBaHUU,
MOJyYCHUE OTUIIEHA W U3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIC pEaKIUU
OpTraHWYECKUX BEIIECTB, JCHATypanus OEJIKOB MpPH HarpeBaHWH, I[BETHHIC

3.3
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peakiu OeKOB) B COOTBETCTBHM C NpPaBUJIAMU TEXHUKH O€30MaCHOCTU HpHU
oOpaIeHuu ¢ BEIIeCTBaMHU W JTA0OPATOPHBIM OOOPYIOBAHHEM; TMPEACTABISTH
pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHH
COOTBETCTBYIOLIMX pEaKUUuid H (OPMYIHPOBATH BBIBOJBI HAa OCHOBE O3THX
pe3yabTaToB

ChopMHupOBaHHOCTE YMEHHI TMPOBOJIUTH BBIUUCICHHUS [0 XHUMHYECKUM
ypaBHEHUSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA UM MPOIYKTa
peaKiuu MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WU MPOAYKTOB PEAKIIHH )

3.4

ChopMupoBaHHOCTE YMEHHHA KPUTUYECKH aAHAIM3HPOBATH XUMHUYECKYIO
3.5 nH(pOpMaLIHIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U ApyTrHUe)

CdopmupoBaHHOCTH YMEHHI co0JII0/1aTh MpaBHIIa 3KOJIOTHYECKHU
11€J1eC000pa3HOro MOBEACHUS B OBITY M TPYJOBOM JEATENIBHOCTH B LEJAX
COXpaHEHHUs1 CBOETO 3/10POBbsl U OKPYKAIOLIEH IPUPOAHOU Cpellbl, OCO3HABATH
3.6 OIIACHOCTb BO3JECHCTBUS HA JKHUBBIE OPraHU3MBbI ONPEACIEHHBIX OPraHUYECKUX
BeUlecTB, NOHMMasg cmblica mnokasarens I[IJIK (mpenenbHO omycTUMOM
KOHIIGHTPALlMK), TMOSCHATh Ha IpUMepax CIOCOObl  yMEHBUIEHUS U
MIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA

11 KJIACC
Kon
[IPOBEPSEMOTO [TpoBepsiemble mpenMeTHbIE pe3yabTaTsl ocBoeHuss OOIT COO
pe3yibTara
1 Teopernueckne OCHOBBI XUMHHU

Bnanenue CUCTEMOM  XMUMHYECKUX  3HAHUMH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKHUN JJIEMEHT, aTOM, JJIEKTPOHHAs
obOonouka aTtoma, s-, p-, d-dJIEKTpOHHBIE OpPOUTAIM aTOMOB, WOH, MOJEKYIa,
BAJIEHTHOCTb, 3JEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHUS, XHUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, KpHCTaJUIMYECKasi PeIIéTKa,
TUMBl XUMHUYECKUX PEaKIUi (OKUCIUTETbHO-BOCCTAHOBUTENIbHBIC, JK30- H
SHAOTEPMHUUYECKUE, pEaKIUd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIHUTHI,
HE3JIEKTPOJIUTBHI, ANIEKTPOJIUTHYECKAS JMCCOoLanus, OKHCJIUTENb,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOW pEaKIMH, XUMUYECKOE PaBHOBECHE);
TEOPHUH U 3aKOHBI (TEOPHsI INEKTPOIUTUUECKON aucconuanuu, [leproanyueckuii
3akon J[.MI. MenpaeneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMUH, (PAKTOJIOTHYECKHE CBEIACHUS O CBOWCTBAX,
cocTaBe, TMOJY4YeHHMH W  O€30MacHOM  HUCIHOJB30BAaHWUU  BAKHEHIIIHMX
HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETLHOCTH YeJIOBEKA

1.1

CdopmupoBaHHOCTh YMEHUH BBISBIISATH XapaKTepPHbIE MPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IOHATHH, MPUMEHATh COOTBETCTBYIOIIUE IIOHATHUS IIPU ONHUCAHUU
1.2 CTPOEHHS M CBOMCTB HEOPraHMYECKUX BEUIECTB M UX NPEBPALLCHUN; BBISBISATH
B3aUMOCBA3b XMMHYECKUX 3HAHUN C TOHATUSAMU U IPEACTABICHUIMHU IPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BJ'Ia)IeHI/Ie OCHOBHBIMH METOAAMHU HAYYHOI'O ITO3HAHUA BCUICCTB U XUMUUCCKHUX

1.3 .
SABJICHHUHA (Ha6JHOI[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI[CJ'II/IpOBaHI/IC)
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CdhopmupoBaHHOCTh YMEHUW ONPEAETSATh BAICHTHOCTh U CTEIEHb OKHCIICHUS
XUMHUYECKUX AJIEMEHTOB B COSIMHEHUSX PA3IMYHOTO COCTAaBa, BUJl XUMUUYECKON
1.4 CBs3U (KOBAJICHTHAsI, MOHHASI, METAJUIMYECKasl, BOJOPO/IHAS) B COCUHEHUSAX, TUII
KPUCTAJUTMYECKON PEImIETKM KOHKPETHOTO BEIIECTBa (aTOMHAs, MOJICKYJIIpHAas,
HMOHHAs1, METaNINYECKasi)

ChopMupoBaHHOCTh YMEHUH ONPEIEIATh XapaKTep CPe/Ibl B BOJHBIX PacTBOpPAx

1.5 .

HEOPraHWYECKUX COCAMHEHUI

ChopmupoBaHHOCTE yMEHUSI KIacCH(DHIMPOBATH XWUMHYECKHE PEAKIMUA TI0
16 Pa3IMYHBIM NpU3HAKaM (YUCIY U COCTaBY pearupyroluX BEILIECTB, TEIJIOBOMY

3¢ (deKTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHHSI JIEMEHTOB, 00paTUMOCTH
pEaKIMH, yIacTUIO KaTaln3aTopa)

ChopMuUpOBaHHOCTb YMEHMH COCTaBJISTh YPAaBHEHHUS pPEaKUUH pPa3IUUHBIX
1.7 TUIOB, TOJHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKUUid HOHHOTO OOMEHa,
YUUTBIBAs YCIOBHS, IPU KOTOPBIX ATH pE€aKLMU UAYT 1O KOHLA

ChopMmupoBaHHOCTh  YMEHHH  MPOBOIUTH  PEAKIMH, IMOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAB Pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH

1.8 )
ONBITHBIM ~ IYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOJIHBIX  pacTBOpax
HEOpPraHMYECKUX BEILECTB
CdopmupoBaHHOCTH yMEHUI pacKpbIBaTh CYIIHOCTb
1.9 OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakuuit
110 CchopMupoBaHHOCTb YMEHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM
' PEaKIH OT PA3INIHBIX (PaKTOPOB
111 CpopMUpPOBAaHHOCTh YMEHHMM OOBSICHATH XapaKTep CMEMICHUS XHUMHYECKOTO
' paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3aelicTeus (nmpunuui Jle [larense)
2 OOw1ast 1 HeOpraHUYeCcKast XUMHS

CdopMupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIch [lepuoaudeckoro 3akona /.M.
2.1 MenzeneeBa v IEMOHCTPUPOBATH €T0 CUCTEMATU3HPYIOIIYIO, 0OBICHUTEIHHYIO
Y TIPOTHOCTHUYECKYIO Q) YHKIIUH

CpopMUpOBaHHOCTh YMEHHI XapaKTePU30BaATh JIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuonos [lepuoanueckoil cucTeMbl XUMHYECKUX
anementoB JI.MI. MenneneeBa, ucronb3ysd MOHATUSA «S-, P-, d-DJIEKTPOHHBIE
opOUTANTNY, «IHEPTETUYECKUE YPOBHUY, 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COEAUWHEHHI MO MepuojaM U TpyIIam
[Tepuoanueckoit cucremsl xumMuueckux 3neMeHToB .M. Menaeneesa

2.2

ChopmupoBaHHOCTE  YMEHHH  XapakTepu3oBaTh  (OMUCHIBaTh)  OOIIME
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEMICCTB PA3JIMYHBIX KIACCOB,
MOATBEPHK/IaTh CYIIECTBOBAHNE TEHETUYECKOU CBSI3M MEXIYy HEOPraHMYEeCKHUMHU
BEIIECTBAMH C TTOMOIIHIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYCCKIX PEAKIIHIHA

23

CdhopMupoBaHHOCTh YMEHHI YCTaHABIMBATH TPUHAIIC)KHOCTH HEOPTaHUIECKUX
BEIIECTB IO MX COCTaBy K OINpenelEHHOMY Kiaccy (Tpymme) COeIMHEHUM
(mpocThIe BemecTBa - METAUTBI M HEMETAJIIbl, OKCH/IbI, OCHOBAaHUS, KHCIOTHI,
amM(OTepHbIEe THUIPOKCHUIBI, COJIH)

2.4
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ChopMupOBaHHOCTh YMEHHMH HCIHOJB30BATH XMMUYECKYIO CHUMBOJHKY IS
cocTaBlieHHsI (OpMy]l BEIIECTB M ypaBHEHUH XUMHYECKUX pPEaKLUH,
2.5 cucremarnyeckyro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OT/EJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblid ra3, yriekucibli ra3, aMMuax,
raméHasl U3BecThb, Heral€Hasi U3BECTb, IUThEBAsA COJA, TUPUT U IPYTHE)

ChopMupOBaHHOCTH ~ YMEHHUH  XapakTepu3oBaTh  (OMUCBHIBaTh)  0OIIHE
XMMHUYECKHE CBOMCTBa HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIACCOB,
MIOATBEPK/1aTh CYIIECTBOBAHNE T€HETUUYECKON CBSI3M MEX1y HEOPraHM4YEeCKHUMHU
BEIIECTBAMH C IIOMOIIbIO YPABHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUH

2.6

ChopmupoBaHHOCTE YMEHUH IUIAHUPOBATH M BBIMONHITH XHUMHUYECKUN
SKCIIEPUMEHT (pa3yiokeHHEe MEPOKCUIa BOJIOPOIA B IPUCYTCTBUU KaTalu3aTopa,
ONpPEIEICHUE CpeIbl pPacTBOPOB BEUIECTB C IIOMOIIBIO YHUBEPCAIBLHOTO
WHMKATOpa, BIUSHUE PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh XMMHUYECKOM peaKini,
peaKIu MOHHOTO OOMEHa, KaueCTBEHHbIE PeaKIMH Ha Cynbdar-, kKapOoHaT- U
2.7 XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 110
temam «Metamibsl» U «HemeTaibl») B COOTBETCTBUM C MPAaBUJIAMU TEXHUKH
0e30macHOCTH MpH  OOpalleHHMH C  BelIeCTBaMH U JIaOOpaTOpPHBIM
000pYyJIOBaHUEM; MPEICTABIATH PE3YJIbTAaThl XUMHUYECKOTO JKCIIEPHMEHTAa B
dbopMe 3amuicu YpaBHEHHI COOTBETCTBYIOIIUX peakuuii u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJITATOB

CpopMUpOBaHHOCTh YMEHUU COOIIOJATh MpaBWIA IMOJIb30BAHUS XUMUYECKON
nocyo u 1abopaTOpHBIM O0OPYAOBaHUEM, a TAKXKe IMpaBHia OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITOJIHCHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB

2.8

ChopMupOBaHHOCTb YMEHMH XapaKTepu3oBaTb XUMHMUYECKHE IPOLIECCHI,
JIeKAaIMe B OCHOBE MPOMBIIIJIEHHOTO TOJIYyYEHHs] CEpHOM KHUCIOTHI, aMMHUaKa, a
TakXke CpOPMHUPOBAHHOCTh MPEJCTABICHUNA 00 OOLIMX HAay4YHBIX NMPUHLUNAX U
9KOJIOTMUECKUX MpodIeMax XMMHUUECKOr0 IPOU3BOACTBA

2.9

3 XUMHUS U )KU3HL. PacyéThl

ChopmupoBaHHOCT,  MPEACTABICHH O  XUMHUYECKOW  COCTaBISIOIIEH
GCTSCTBGHHOHaquOﬁ KapTUHBI MHpaA, pPOJIUM XMMHU B IIO3HAHUU SIBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM Ji PEIIeHUs MPaKTUYECKUX
3ala4 ¥ DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO H
MPUPOIHOM cpene

3.1

ChopMHpOBaHHOCTh YMEHMM KPUTUYECKHM aAHAIW3HPOBATh XUMHUYECKYIO
3.2 uHpOpMaIMIO, TONYYaeMYyI0 M3 Ppa3HbIX MCTOYHHKOB (CpEeICTBAa MacCOBOM
KOMMYHHKAIUH, ceTb IHTepHeT U ipyrue)

CdopmMupoBaHHOCTH YMEHHI co0Jr0/1aTh MpaBHIIa AKOJIOTHYECKH
33 11€J1ecO00pa3HOro TMOBEACHUSI B OBITY W TPYAOBOM JAEATENBHOCTH B LEJAX
COXPAHEHUS CBOETO 3J0POBbs U OKPYKAIOIIEH NPUPOTHON CPEBI

Oco3HaBaTh OMACHOCTb BO3JECHCTBHUS Ha KUBBIE OPraHU3MbI ONPEIEIEHHBIX
BellecTB, MoHMMas cMbici nokaszarens [1JIK, noscHsaTe Ha npumepax crocoOsl

3.4 N
YMEHBIICHUA W NPCAOTBpAIICHUA HX BPEAHOI'O BO3JACHUCTBUA Ha OPraHu3M
YCJIIOBCKa
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ChopmupoBaHHOCTh YMEHUH TPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSATHSI «MaccoBasi J0JIs BEUIECTBAa B PaCTBOPE», 00ObEMHBIX OTHOILIEHUH I'a30B
MIPY XUMUYECKHUX PEaKIIMsIX, MACChI BEIIECTBA WK 00bEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OJIHOTO U3 YUAaCTBYIOUIMX B PEAKIIMU
BEIIECTB, TEIIOBOTO 3 (eKTa peaki Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU

3.5

ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
10 KJIACC

Kon [IpoBepsieMble 21€MEHTHI COAECPHKAHUS

1 TeopeTnyeckrue OCHOBBI OPraHMYECKON XUMHUH

[IpenMer opraHmyeckoll XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE M 3HAYCHHE B
1.1 MOJYyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeopHsi CTPOEHHS OpPraHU4YEeCKHUX
coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHHS

CrpykrypHbIe (HOpPMYITBI OpraHuvIecKuX BemecTs. [ oMoorus, m3omepusi. XuMHUIecKast
1.2 CBSI3b B OPTaHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KpaTHbIE cBsA3U. [IpencraBnenue
0 KJIaccU(h KA OPTaHNYECKUX BEIICCTB

Homenknarypa opraHuueckux COEAMHEHMH (cucTeMaTudecKas) W TpUBHAJIbHBIC

1.3 . .
Ha3BaHUS BAXXHCUIIUX IIPCACTABUTCIICH KJIIACCOB OPraHNMYCCKUX BCIICCTB

2 VYrieBoaopo/ibl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUM psAl. MeTaH W 3TaH - mpocTenine
2.1 NPEJCTaBUTENIN aJKAHOB: (PU3MUECKUE U XMMUYECKHE CBOICTBA (peaklUu 3aMelIeHUs
Y TOPEHHUs ), HAXOKJEHUE B IPUPOJE, OJIyYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKHH psia. OTWIEH W MpONuIeH —
NpoCTeNIINe MPeCTaBUTEIH AIKEHOB: (PU3HMUECKUE U XUMHUECKUE CBOMCTBA (peaKiiu

2.2
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THUJpaTallid, OKUCICHHS U TOJIMMEpHU3alun),
MIOJIy4YEHUE U IPUMEHEHUE
23 Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: ctpoenue, BaxHeHIIne XUMUYECKHE
) cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHYECKOTO KaydyKa U pe3UHBI
AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psl. AIETHIEeH —
24 NPOCTEUIINNA MPECTABUTENb AJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE

CBOMCTBa (peakuuu TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, THApATallUM, TOPEHHS),
[IOJIyYEHHUE U IPUMEHEHHE

Apensbl. ber3on: coctaB, cTpoeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaKiuu
raJIoreHUPOBAHUSI W HUTPOBAHMSA), MOJYYeHHE U TpHMeHeHHe. Toiyos: cocTas,
2.5 cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiUy TaJoreHUpPOBaHUS U
HUTPOBaHU), NOJIyUeHUE U IPUMEHEHHE. TOKCUUHOCTh apeHOoB. ['eHeTnueckas CBs3b
MEXy YIJIEBOAOPOJaMH, IPUHAAIEKAIIUME K PA3INYHBIM KJlaccam

[TpuponHble MCTOUYHUKH YTIEBOAOPOAOB. IIpuponHblili ra3 u momyTHble HEPTSIHBIE
razel. Hedte m e€ mpoucxoxaenue. CrnocoObl mnepepaboTK He(TH: INeperoHka,

2.6 KPEKUHT (TepMUYECKH, KaTaluTU4deckuil), mupoaus. [Ipoaykrsl nepepadboTku HePTH,
UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN Yroyib M MpPOJIYKTHI €ro
nepepadboTKu
[okymeHT co3aaH B anekTpoHHon chopme. Ne 103 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
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3 Kucnopoacoaepxaniyie opraHn4eckue CoeIMHEHUS

[IpenenpHBIE OHOATOMHBIC COUPTHL. METaHON M 3TaHOJ: CTPOSHUE, (PUINUYCCKUE H
XUMHYECKHE CBOWCTBA (peakluu C aKTUBHBIMU MeTaJlJlaMH, TajJoreHOBOJOPOIaMH,
ropeHue), npuMeHeHne. BogopoaHbie CBA3M MEXy MOJIEKYJIaMu CIUpTOB. JlelicTBue
3.1 METaHOJIAa ¥ 3TaHOJIa HA OPTaHU3M YeJI0BeKa. MHOroaTOMHbIE CHUPTHI. DTUICHIIIUKOIb
U TIUIEPUH: CTPOEHUE, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO
HIEJIOYHBIMH METaJUIaMM, KaueCTBEHHas pEaKIusi Ha MHOr0aTOMHBIE CIUPTHI).
[elictBue Ha opranusM 4esnoBeka. [[puMeHeHne riMuepruHa U dTUIEHIITUKOIS

denour: CTPOCHUE MOJICKYIIbI, (bl/ISI/I‘leCKI/Ie A XMMHYECKHE CBOHCTBA. TOKCHYHOCTH

3.2
¢denona. Ilpumenenue penona

Anpaeruapl U KeToHbL. DopmanmbAeruj, aneTalbIeTH]l: CTPOCHHE, (PU3NYECKUE H
33 XUMHYECKHE CBOWCTBA (pEaKIMH OKHUCICHUS U BOCCTAHOBJICHMS, KaueCTBEHHBIC
peakiyn), MOJTydYeHUE U MPUMEHEHUE

ORHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAsE W yKCYCHas
KUCJIOTBI: CTpO€HHE, (PU3MUECKHMEe W XUMHMUYECKHe CBOWCTBa (CBOMCTBa, oOImue is
34 KJlacca KHUCJIOT, peakuus dTepuuKaIim), moJydeHne u npuMmenenne. CTeapuHoBas u
OJICMHOBAsI KUCJIOTHI KaK HPEJCTaBUTENIM BBICHIMX KapOOHOBBIX KHCIOT. MblIa Kak
COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE

CrnoxxHble 3(UpBl KaK MPOU3BOJHBIC KApOOHOBBIX KHUCIIOT. [HIPOIHM3 CII0KHBIX

3.5
a¢upos. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. bruonorudeckas poib KHUPOB

VYrneBoasl: COCTaB, KIACCU(PUKAIMS YIIIEBOAOB (MOHO-, JW- W TIOJHUCAXAPHIIBI).
['moxko3a — mpocreimuii MoHOcaxapuJ: OCOOCHHOCTH CTPOEHHsS MOJICKYJIbI,
¢usznueckue M XMMHUYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom menu(ll),
OKHCIICHHME aMMHauHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBiIeHUE, OpoKeHHE
TJIIOKO3bI), HAX0X/I€HNE B IPUPOJIE, IPUMEHEHUE, Ononoruyeckas pojib. @OTOCHHTES.
®pyKTo3a Kak U30Mep I0Ko3bl. Kpaxmain u nemnono3a Kak NpUpogHbIE TOJTMMEPHL.
Crpoenne kpaxMana U 1emiona03sl. Pu3ndyeckne 1 XUMHYECKUE CBOMCTBA KpaxMaia
(ruapoan3, KauecTBEHHas peakiysi ¢ HOJ0M)

3.6

4 A3OTCOI[ep)KaH_II/Ie OpTraHU4Y€CKUC COCANHCHUS

AMUHOKHCIOTH Kak aMm{QoTepHble opraHudeckue coefauHeHus. Dusnueckue u
4.1 XUMUYECKHE CBOMCTBa aMHUHOKHCIOT (Ha mNpuMepe TIWIMHA). buonormdyeckoe
3Ha4eHHE aMUHOKUCHOT. [lenTu sl

benku kak nmpupoIHbIE BHICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuyHasi, BTopu4Has u
4.2 TpeTUYHass CTPyKTypa OenkoB. XUMHUYECKHE CBOHCTBa  OEJIKOB: TMAPOIIU3,
JIeHaTypalusl, KaueCTBEHHbIE PEAKIIMH Ha OEJIKH

5 BBICOKOMOJIEKYIIIPHBIE COCIMHEHUS

OCHOBHBIC TOHITHS XUMHUU BBICOKOMOIJICKYJIAPHBIX COG)II/IHGHPlﬁi MOHOMEp, IMOJIMMEP,
CTPYKTYPHOC€ 3BCHO, CTCIICHbL MOJUMCPU3AlUU, CPpCIAHAA MOJICKYJIIpHAad Macca.

5.1 N
OcHOBHEBIE MCTOAbI CUHTE3a BBICOKOMOJICKYIIAPHBIX COCAMHCHHUU - MMOJIUMEPU3ANA U
INOJIMKOHACHCAIUA
SKCHepI/IMeHTaHBHHe METOABI U3YUCHUSA BEIICCTB U UX HpeBpameHHﬁ: O3HAKOMJICHHUE

5.2 ¢ oOpa3namMy MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKoOB.
HonyquHe CUHTCTUYECCKOI'O KaydyKa U pE€3NHBI

11 KJITACC
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Kon [IpoBepsieMble I€MEHTHI COAEP)KaHUS

1 TeopeTnyecknue OCHOBbI XUMUHU

XUMHYECKUH 3JIeMEeHT. AToMm. Sapo aToma, HM30TOIBI. DJIEKTPOHHAs 000JOYKa.
DHepreT4ecKue ypOBHH, IMOAYPOBHU. ATOMHBIE OpOWTamu, S-, p-, d-IJIEMEHTHI.
Oco0eHHOCTH pacnpeeIeHUs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBbIX
YETHIPEX TIEPUOIOB. DICKTPOHHAS KOH(PUTYpALHs aTOMOB

1.1

Ilepnonnueckuint 3axkoH u Ilepuoaudeckas cucrema XUMHUYECKUX dnemeHToB JI.U.
Menneneesa. CBs3b IepuoAu4ecKoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKUX
anemeHtoB J[.MI. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHMS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMHMYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU
IPOCTBIX M CJIOKHBIX BEIIECTB 110 IPyNIaM M MepuojaM. 3HaUeHHUE NEPUOANUECKOTO
3aKOHA B PA3BUTHH HAYKU

1.2

Crtpoenue BemecTBa. XHMHUYECKas CBSI3b. BUIbI XUMHUYECKOU CBs3M (KOBaJCHTHAs
HEMOJISIpHAsT U TIOJISIpHAsi, MOHHAs, MeTaimdeckas). MoHbI: KaTHOHBI M AHHOHBI.
Mexanu3mbl 00pa3oBaHUs KOBAJICHTHON XUMUYECKOW CBS3U (OOMEHHBIN M JTOHOPHO-
akienTopHseIi). Bogopoanas cBs3b

1.3

1.4 BanentHoctb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

Bemecrsa MOJIEKYJIIPHOTO u HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKoH
[IOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBl KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUMA KPUCTAUIMYECKOM pemérku. [loHsTHe 0 aucnepcHbIX
cuctemax. MIcTUHHbIE U KOJJIOUIHBIE pacTBOPBL. MaccoBasi 10151 BELIECTBA B paCTBOPE

1.5

Knaccugukanuss HeopraHWYecKux coeauHeHud. HomeHkmaTtypa HeopraHHYecKuX
BELICCTB

1.6

Xumnueckas peakuus. Kimaccupukaius XUMUYECKUX PEeakUUii B HEOPraHMYECKOW U
1.7 OpraHMYeCKON XMMMH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXpPaHEHUs W
[IPEBPALLCHNS SJHEPTUU IIPU XUMHUECKUX PEaKLMIX

1.8 CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

19 OO6partumble peakiui. XUMHUYeCKoe paBHOBecue. DakTophl, BIUAIOIINE Ha COCTOSHUE
) xuMuueckoro pasHosecus. [Ipunuun Jle Ilarense

1.10 OnexTponuTHueckas auccouuanys. CuiabHble U ciadble 31eKTpoauThl. Cpeaa BOAHBIX

pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaiabHasi, IenouHas. Peakiuu noHHoro ooOMeHa

1.11 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHHI

2 Heopranuueckas Xxumus

Hemerannel. Ilonoxxenne HemetamioB B Ilepuonnueckoir cucreMe XHMHYECKUX
snementoB J[.MI. MenneneeBa M OCOOCHHOCTH CTpO€HHsS aTOMOB. Dusznueckue
CBOMCTBa HEMETA/UIOB. AJUIOTPONUS HEMETAIJIOB (HAa MpPUMEpPE KHUCIOPOAA, CEpPHI,

dbocdopa u yriaeposa)

2.1

XWMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAIOB (TAJIOTEHOB, Cephl, a3oTa, (ocdopa,
2.2 yriepoaa U KPEMHHS) U UX COEIMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeAnHeHui). [[puMeHenne Ba)KHEHIINX HEMETAIIJIOB U UX COEIMHEHUN

Mertamnsl. [Tonoxxenune metamioB B [lepuoandeckoil cuCTeMe XUMHUYECKHX DJIEMEHTOB

23
I[.I/I. Menpaeneena. OcobeHHOCTH CTPOCHUSA DJICKTPOHHBIX 000JI0YEK aTOMOB METAJIOB.
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Obmme Qusnueckue cBoicTBa MeTaioB. CIlaBbl METAJUIOB. DJIEKTPOXUMHUYCCKHUMA
Psi HaIIpSDKEHUH METaJJIOB

XUMHYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUM, KaJHWi, KaJbIIMA, MarHu,
2.4 ATIOMUHHUM, IWHK, XpOM, Xelle30, MeIb) M WX coeauHeHWi. OOmme CcrnocoOb!
MOJTy4eHHsT MeTauioB. [I[puMeHenrne MeTauioB B OBITY M TEXHUKE

I'eneTndeckas CBSA3b HCOPraHNM4YCCKUX BCHICCTB, NPHUHAMICKAINIUX K PpPa3JInYHbIM
KJj1accaM

2.5

3 XUMHA U KU3Hb

Ponp xuMum B O00ECHCYEHHMHM SKOJOTHMYECKOM, HHEPreTHUYECKOW U THIICBOM
3.1 0e30MacHOCTH, Pa3BUTUU MEAUIUHBL. [[OHSATHE O HAYYHBIX METO/1aX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIUi

[IpencraBnenuss o0 oOONMX HAYYHBIX NPHHIMIAX MTPOMBIIUICHHOTO IOJIyYeHUs
BOKHEHMIIMX BelECcTB. YelIOBEK B MHPE BEIIECTB M MaTEpPUAJIOB: BaKHEHIIWE
32 CTPOUTENIbHBIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO,
KepamMuKa, MaTepuaiabl JId DJICKTPOHUKH, HAHOMATEpHalbl, OpPraHUYECKUE U
MUHEpAJIbHBIC yI0OpEHUS

Xumus u 300POBLEC YCIIOBCKA: IpaBuJia UCIIOJIB30BaAHHA JICKAPCTBCHHBIX IIPCIIapaToB,
33 ImpaBujia 0€30I1aCHOT0 MCHOJIL30BaHUS npcriapaToB OBITOBOM XMMHH B HOBCGHHCBHOﬁ
KHU3HU

ITPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHHUS K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon [IpoBepsiemble 2IEMEHTBI COAEPIKAHUS

1 TeOpeTI/IquKI/Ie OCHOBBI XMMHH

Crpoenne BemectBa. CoOBpeMEHHas MOJENb CTPOEHMs aroma. Pacnpenenenue
AIIEKTPOHOB IO YHEPreTUYECKUM YpOoBHsIM. Knaccudukanus XUMHYECKUX 3JIEMEHTOB.
1.1 OCOOEHHOCTH CTPOEHHS JSHEPreTHYEeCKUX YpOBHEH aTroMoB S-, p-, d-DJIEMEHTOB.
OcHOBHOE ¥ BO30YXJIEHHOE COCTOSIHUSA aTOMOB. DJIEKTPOHHAsI KOHQUIypalus aTtoma.
BaneHTHble 251€KTPOHBI

Ilepnonnueckas cucremMa xuMuyeckux siaeMeHToB (.M. Menneneea. duznueckuil
cMbica Ilepuommueckoro 3akona [I.M. MenneneeBa. 1IpuunHbl M 3aKOHOMEPHOCTH
1.2 W3MEHEHUSI CBOMCTB DJIEMEHTOB M HX COCIMHEHWN N0 TMepuoJaM M TpyIIaMm.
3aKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIINX OKCHJOB Y THAPOKCUIOB

1.3 BajnieHTHOCTB. DeKTpOOTpUIIATENLHOCTh. CTEMEeHb OKUCICHUS

Buael xumuueckoil cBsi3u (KOBaJIeHTHas, MOHHAs, METaJJIMYecKasi, BOJAOPOJHAs) U
MeXaHu3Mbl €€ oOpa3oBaHUS. MeXMONEKyIsipHble B3auMojeicTBus. BemectBa

1.4 .
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTpOEHMsI. THIbl KPUCTAJUIMYECKUX PEHIETOK.
3aBHCHUMOCTb CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON PEIIETKN

15 Xumnueckas peakius. Kmaccupukaius XUMUYECKUX PeakUUii B HEOPraHHMYECKOW U

) OpraHUYeCcKON XUMHUHU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB
1.6 CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3INyHbIX (PaKTOPOB
[okymeHT co3aaH B anekTpoHHon chopme. Ne 103 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
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1.7 TennoBble 3¢ (HeKThl XUMUYECKUX peakiuil. TepMoXxuMuyeckie ypaBHEeHHS

O6parumbie peakiuu. XuMHueckoe paBHoBecue. MaKTOPBI, BIUSIONINE HA COCTOSIHUE

1.8
xumudeckoro papHoBecus. [Tpunuun Jle [llarenbe

OnekTponauTnueckas auccounanus. CuibHbIE U ciadble AIeKTposnThl. Cpena BOJHBIX
1.9 pacTBOPOB BEILIECTB: KHUCIAs, HEWUTpasibHasd, Iueno4Has. CTeneHb JUCCOLMALIUU.
Peakuuu nonsoro oomena

I'upponusz coneit. Monnoe mnpowusBenenue Bojabl. Bomopomubiii nokazatens (pH)
pacTBopa

1.10

CriocoObl BBIpaXKEHUsI KOHLEHTpALMM PAacTBOPOB: MaccoBas JOJs PacTBOPEHHOIO
1.11 BEILECTBA, MOJIApHAas KOHLEHTpauus. HachllleHHbIE M HEHACBIIIEHHBIE PAaCTBOPHI,
pactBopuMocTs. Kpucramnoruapatst

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu. HOBG,Z[CHI/IG BEIIECTB B Cp€aax C pa3HbIM

1.12
3HaueHueM pH. Mertozpl anekTpoHHOrO O6anaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMHH

KJ'IaCCI/I(bI/IKaI_II/IH HCOPraHNYCCKUX COCJIMHECHUM. HOMGHKJ'IaTypa HCOPraHUYCCKUX
BC€IICCTB

2.1

XUMHYECKUE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATPUM, KA, KaJbLIM, MarHuw,
2.2 QTIOMUHHMHA, I[MHK, XpOM, JK€Je30, MeIb) M HuX coeauHeHuid. OOmme crocoObl
MOJIYYCHHS] METAJIIOB

XUMHYECKHE CBOWCTBA BAKHEHIINX HEMETayUIOB (TaJoreHoB, cepbl, a3ota, (ocdopa,
2.3 yriepojia U KpeMHHs) U UX COCIUHEHHM (OKCHIIOB, KHCIOPOICOJAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX COSIMHEHMIA)

I'eneTnyeckas CBA3b HCOPTraHUYCCKUX BCIICCTB, IMPUHAJICIKAIIUX K PA3JINIHBIM

24
KJ1accam
25 Unentudukanuss HEOpraHWYecKux coeAuHeHWd. KadyecTBeHHblE peakluu Ha
' HEOPraHWYECKHE BEIECTBA U HOHBI
3 OCHOBBI OPraHUYECKON XUMUU

OcCHOBHBIE TOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUS OPraHUYECKUX COEAMHEHUMN
AM. byrnepoBa. VYIUIEepOIHBIM CKEIET OpraHudeckod Moiekynbsl. KpartHocTb
3.1 XUMHYECKOH CBSI3H, G- M T-CBA3H, SP>-, Sp’-, Sp-TMOpHAM3ALMU OpOMTaleil aToMOB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XHUMHYECKOIO CTPOEHUS MOJIEKYI.
I'omonoru. I'omonornueckuit psa. Msomepus u n3omepsl

3.2 [TonsiTue o pyHkuMoHanbHOM rpymme. OpueHTanoHHbIe () ()EeKTs 3aMecTuTeNnen

[IpencraBnennie o kinaccupUKAIMM OpPraHUYECKUX BemecTB. HomeHkiatypa
33 OpPraHUYECKUX COECIMHEHUN (CUCTEMaTUYeCKasi) U TPUBUAJIbHbIE Ha3BaHUS BaXKHEHUIITUX
IpeJICTaBUTENEeN KJIAaCCOB OPraHUYECKUX BELIECTB

CBO60,Z[HOp8.I[HK8.HBHBII>i 1 HWOHHBIM MEXaHU3MBI pCaKkuu. Ilonsatue o HyKHCO(I)I/IJ'IC u

34 o
anextpoduie. [IpaBuno Mapkosaukosa. [IpaBuio 3aiinieBa
35 Ankanpl. XWMHUYECKHE CBOMCTBA AQJIKaHOB: TaJIOTCHUPOBAHME, IETHAPHUPOBAHUE,
) TCPMHUYCCKOC PA3JIOKCHUC, KPCKUHI, U30MEpHU3alns, TOPCHUC. HOJ’IY‘ICHI/IC AaJIKaHOB.
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[Muknoankanbl. Crenuduka CBOWCTB LHUKIIOAIKAHOB C MAajbiM pPa3MEpOM ITHKJIA.
Peakuuu npucoeMHEHNS U PaIUKaIbHOTO 3aMeIleHuUs

Ankenbl. XHMMHUYECKHE CBOICTBAa: pEaKIMH MPUCOECIUHEHHUS (TaJoreHHpOBaHUE,
3.6 TUAPUPOBAHUE, TUJIPOTATOTEHUPOBAHUE, THUApATALMs), TOPEHUS, OKHUCICHUS U
nonuMepusanuu. [IpoMbliieHHbIE U Ta00OpaTOPHBIE CIIOCOOBI MOTYYEHUS aJTKEHOB

Ankanuenbl. XHUMHYECKHE CBOMCTBA alKaJMEHOB: PEAKUMH MPUCOCTUHEHUS
3.7 (rugpupoBaHue, TallOTEHUPOBAaHUE), TOpeHus U mnonuMmepusauuu. llomyuenue
aJIKaueHOB

AnkuHbpl. XHUMHYECKHME CBONCTBA: pEaKIMU MPHUCOCIUHEHUs (TrajoreHupoBaHUE,
THJPUPOBAHUE, TUApATallUs, THIPOraJOreHUPOBAaHUE) KaK CHoco0 IOIy4eHMs
3.8 IIOJIMMEPOB U APYTHUX MOJIE3HBIX IPOAYKTOB. Peakninu 3amemenus. ['openue aneruieHa
KAaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHM MJI CBAPKU M PE3KH METAJIOB.
IIpumeHneHue aneruneHa

ApeHbl. XUMHUYECKHE CBOWCTBA OEH30J1a: PEaKLIUU DJIEKTPOPHILHOTO 3aMEIICHUS,
npucoeAMHeHus (TUIpUpOBaHKe, raloreHupoBanue). Peakius ropenus. Ocod0eHHOCTH
3.9 XUMHUYECKUX CBOUCTB Todyosa. [lomyduenue Oenzona. OCOOEHHOCTH XHUMHUYECKUX
cBoiictB ctupona. [lomumepusanus crupona. CrnocoObl MONyYeHUS U MPUMEHEHHE
apOMAaTUYECKUX YTIIEBOJOPOJIOB

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  COUPTH.  XUMHUYECKHME  CBOMCTBA!
B3aMMOJICIICTBHE C HATPUEM KaK CIOCOO YCTaHOBJIEHUS HAJIMYMS TMIPOKCOTPYIIIbI, C
raJIor€HOBOJIOPOAAMHU  KaK  CIIOCOO  MONY4YEHMs] pacTBOpPHUTENEH, BHYTpU- H

3.10
MEXMOJIEKYIIsipHas neruapatauus. Peakuus ropenus. IlomydeHue sTaHona: peakuus
OpOo’KEHHs TJIOKO3bl, TUJpaTalus 3TUI€HA. OTWIEHIVIMKOJAb U TJIMLUEPUH Kak
HpPEeJCTaBUTEINN MPeAEIbHBIX MHOTOATOMHBIX CIIUPTOB

311 ®enon. XuMHUECKHUe CBOMCTBA (eHoJa (peakluyu ¢ HaTpUEM, TMAPOKCUAOM HaTpus,

6pomom). [Tonyuenue penona

Anpaeruapl. XUMHUECKHE CBOMCTBA TMPEAETbHBIX albJETUIOB: TUIPUPOBAHHE;
KaueCTBEHHBIC PEAKIIMU Ha KapOOHMIIbHYIO TPYIIY (peaKIus «CepeOpsHOTO 3epKajiay),
3.12 | B3aumopeiictBue c ruapokcuaom menu (II). Ilomydenune mpenenbHBIX albIETHIOB:
OKHCJICHHUEC CIUPTOB, TrUApaTaiusad alCTHIICHA. AHCTOH KakK MpeACTaBUTCIIb KCTOHOB.
Oco0eHHOCTH peaKIuKi OKUCIICHHS alleTOHA

KapOoHoBble KHCIOTBI. XHMHYECKHE CBOHCTBA IMpPEJENbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XMMHYECKUX CBONCTB MYPaBbHUHOW KHCIOTHI.
3.13 [TonydyeHue npenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHHME aJIKaHOB,
AJIKEHOB, IEPBUYHBIX CIUPTOB, AJIbJIECTUAOB. BhICIINE NIpEeNeNbHbIE U HENPEACIbHBIC
KapOOHOBBIE KUCIIOTHI

Cnoxuble 3¢upbl 1 xupbl. CriocoObl MOTYYEHHUS CIOXHBIX 3QupoB. OOpaTUMOCTH
peakuuu >tepudukanuu. [IpumeHnenne cioxxHbIX 3(UPOB B MUIIEBOM U Tap(IOMEPHOit
MPOMBINIIEHHOCTH. JKHUpBI KaK ClI0XHbIe 3(UPBI MNIHIEPUHA U BBICHIMX KapOOHOBBIX

3.14 .
KHCIIOT. XMMHYECKHE CBOICTBaA JKHUPOB: TUAPUPOBAHUEC, OKUCIICHUC. FI/IIlpOJII/B, HIIN
OMBUJICHUE, XHPOB Kak croco0 IMPOMBIIIJICHHOTO ITOJYUCHUA COJIE BBICIINX
Kap6OHOBLIX KHCIOT. MbllIa KaK COJIH BBICIIIHX Kap6OHOBLIX KHUCIIOT
XUMHWYECKHE CBOMCTBA IJIIOKO3HI: pCaknun € y4aCTuem CIUPTOBBIX H aHLZ[CFHZ[HOﬁ
315 rpynn M MOJIOYHOKHCTIOE OpokeHue. llpuMeHeHue TrIOKO3bI, €€ 3HA4YCHHE B
) KU3HEACATCIBHOCTHU OopraHusma. I[I/Icaxapnzlm: caxapo3sa, MaJbTO3a.
BoccranaBnmBaromnine " HEBOCCTAaHABJIMBAIOIINE JUcaxapubl. IM'moponus
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nucaxapunoB. Ilomucaxapunbl: kpaxmain, TINIMKOTeH. CTpoeHHE MaKpOMOJIEKYI
KpaxmMasa, TJIMKOTe€Ha U LEeJUTI0I03bl. Pr3ndeckue CBOKMCTBAa KpaxMmania U LEJIII0I03bI.
XUMUYECKUE CBOMCTBA KpaxMaljia: THAPOJIU3, KAYECTBEHHAs PEaKLUHUs C HOJIOM.
XUMHYECKUE CBOMCTBA UEIUIIONO3bI: TUAPOJIN3, MOMydyeHUE A(PUPOB IEIUTFOIO3HI.
[TonsiTrie 06 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK)

AMUHBI. AMUHBI KaK OpPraHUYECKHE OCHOBAHHWS: PEAKIUU C BOJOH, KHUCIOTaMH,
peaKIus TOpeHHs. AHUIMH KaK MPEJCTaBUTEb apOMaTHUCCKUX aMUHOB., X UMUYECKHE
3.16 CBOMCTBAa aHWJIMHA: B3aHMOJIEUCTBHE C KUCIOTaMH, OPOMHOW BOJOW, OKHCIICHHE.
[TonrydyeHne  aMHHOB  QJIKWIMPOBAaHHMEM  aMMHaka W BOCCTAHOBJICHHEM
HUTPOIPOU3BOIHBIX YTIIEBOJIOPOIOB

AMHMHOKHCIOTBI M O€lIKH. AMHMHOKHCIOTHI KaK aM(pOTEpHBIE OpraHUYecKue
3.17 |coenunenus. OCHOBHbIE aMHHOKHUCIIOTHI, 00pa3yronye 0enku. XuMHUECKUE CBOHCTBA
0€JKOB: TUAPOIN3, ACHATYpaLsl, KAYECTBCHHBIC (LIBETHBIC) PEAKIINU Ha OeIKN

CrpoeHue U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOICTB IOJIMMEPOB OT CTPOCHUS
3.18 MoJieKysl. OCHOBHBIE CHOCOOBI TOJYYEHHS] BBICOKOMOJEKYJSPHBIX COEAMHEHUMN:
peakuy NoJMMEpU3alliy 1 MOJUKoHAeHcan. Kitaccnukanys BoJOKOH

Wnentudukanus opraHn4eckux COeAMHEHN. Perienne skcepuMeHTalbHbIX 33124 Ha
pacrio3HaBaHUE OPraHUYECKUX BELIECTB

3.19

3.20 |I'enermueckas CBsI3b MEXAY KJIacCaMU OpPraHUYECKUX COCTUHEHUM

4 XUMHUS U )KU3Hb
41 XuMus B moBceqHEBHOM xu3HU. [IpaBuia 6e30macHoil paboThl C €KUMU, TOPIOYUMU U
’ TOKCUYHBIMU BEIIECTBAMHU, CPEJICTBAMU OBITOBON XUMHH
Xumus U 300poBbe. XUMHSI B MEAULMHE. XUMHS U CEIIbCKOE XO3SMCTBO. XUMHS B
49 MPOMBINIICHHOCTH. XUMHUS U YHEPreTUKA: MPUPOJHBIA U MOMYTHBIA HEPTSHOU ra3bl,
) UX cocTaB 1 ucnoipzoBanue. Cocta HedTU U e€ nepepadboTka (MPUPOAHBIE HCTOUHUKH
YIJIEBOIOPOIOB)
XumMusg ©  3KOJOrvs. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIIIEH Cpeapl W €ro
43 nocneacTBus. Oxpana ruapocdepsl, MouBbl, arMmocdepsl, ¢Giopsl U ¢GayHbl OT
’ XUMUYECKOTo 3arpsisHeHusi. [IpoGnema oOTX0m0B W  TOOOYHBIX MPOAYKTOB.
AnbTepHAaTUBHbBIE UCTOUHUKHU SHEPTUU
OO0mue TpeacTaBlIeHUs O TMPOMBIIUIEHHBIX CHOC00aX TOMYYeHHs] XUMHUYECKHX
44 BEIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIIOTHI). UEpHas u 1iBeTHas
’ Metamutyprus. CTEekI0 M CUJIMKAaTHas  [POMBINUIEHHOCTb.  [IpomblnuieHHast
oprannyeckas XuMusi. ChIpb€ JUIsl OPraHNYECKOW MPOMBIIIIIIEHHOCTH
5 Tumnbl pacy€THBIX 33124
51 PacuéTter Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
’ Macce Wiu 00hEMY OJTHOTO M3 YYACTBYIONIUX B PEAKIIUU BEIECTB
5.2 Pacuérel TernoBoro ¢ dexra peakuu
53 Pacuétbl 00bEMHBIX OTHOLICHHM ra30B MPU XMMUYECKUX pEaKLUIX
54 Pacuérer Maccel (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIH OJHO U3
’ BEIIIECTB JIJaHO B U30BITKE (MMEET IPUMECH )
[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P. B I/IEKTPOHHbBINA
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55 Pacuérel MmaccoBo# Wi 00BEMHON O BRIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUICCKH
) BO3MOKHOT'O
Pacuérel Maccel (00bEMa, KOJIMYECTBA BELECTBA) MPOAYKTA PEaKIUU, €CIH OJIHO U3
5.6 BEILIECTB JJaHO B BHJIE PACTBOpa C OINPEIACIEHHOW MACCOBOW JOJEH pacTBOPEHHOTO
BEILECTBA
57 Pacu€tpl ¢ uCcnonb30BaHUEM MOHATHI «MacCOBasi A0JID», «MOJISIPHAS] KOHUEHTPALIUS»,
’ «pacTBOPUMOCTB»
53 Haxoxnenue MonexyisapHOi (popMyibl OpraHnyecKoro BEeIEeCTBa 10 ero MIOTHOCTH U
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXO/ISAIIUX B €r0 COCTAB, UJIU O MPOIYKTaM CropaHus
TemaTHueckoe IJIAHUPOBAHUE
10 kaacc
No Ha3sBanmue pasaena | BocnurareabHbIi DJIeKTPOHHbBIE Koimuec
m/m | TPOrpamMMbl, KOMIIOHEHT undposbie TBO
HAMMEHOBAHUE TeMbI o0pa3oBaTtejibHbIE 4acoB
YpPOKa pecypchbl
Pa3nen 1. Teoperudeckne 0CHOBbI Opranuveckoi xumuu (34)
1.1 | IIpeamer oprannueckoii | [larpuotuyeckoe 34
XUMHUHU. Teopus | BocnmuTaHue, OCHOBaHHOE Ha
CTpOEHUS BOCIIUTaHUU JTH00BU K | https://resh.edu.ru/subje
OPTaHIHICCKIX POLHOMY KPAI0, | t/lesson/6149/train/170
coenuHeHnii A. M. | uctopuueckoe NpoOCBEUICHUE. 393/
byrneposa JlyXOBHO-HPAaBCTBEHHOE
BOCIIUTAHHE  HAa  OCHOBE
MaMSTH MPEKOB.
Pasnen 2. Yraesogopoas! (134)
2.1. DKOIOTrMYECKOE BOCIUTAHHUE, 24
CIocoOCTBYIOIIEE
IIpenenbubie dopMHpoBaHHIO https://resh.edu.ru/subje
YIJIEBOAOPOIBI — SKOJIOTUYECKOH  KyIbTyphl, | Cct/lesson/6151/start/149
AJTKaHbI OTBETCTBEHHOTO, OepexHoro | 993/
OTHOILLIEHUSI K  TPHUPOJE,
OKpYKarolleu cperie.

22 Tpynosoe BOCITMTaHUE, 6 u
Henpenenbrbre OCHOBaHHOE Ha BOCTIMTAHMH | pitps://resh.edu.ru/subie
YTI1€BOJOPOIBL: YBaXKCHHS K TPYAY> | ct/lesson/5412/start/212
QJIKEHBI, aJIKa/IUEHBI, TPYIAIIAMCS,  pe3yjibTaTaMm 563/

ATKUHBI Tpyga (CBOero W JPYyrux
JOJIeH)
2.3, [lennoctu HAy4YHOT'O 24
MO3HAHNA, OPHEHTUPOBAHHBIE |  hitpc://resh.edu.ru/subje
Apomaritieckie Ha — TONYAcHUC — 3HAHMM, | \/0c0n/4775/start/150
YTJIEBOJAOPOIBI Ka4eCTBEHHOr0 oOpazoBaHms 494/
c y4€TOM  JIMYHOCTHBIX
WHTEPECOB.
[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P. B I/IEKTPOHHbBINA
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https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6149/train/170393/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

2.4, DKOJIOTHYECKOE BOCIHUTAHHUE, 3g
TIpupoHbIe CHOCOOCTBYIOIIEE .
HCTOMHHKIL (bOpMI/IpOBaHI/IEO https://resh.edu.ru/subje
JITIEBOOPOIOB 1 HX 9KOJIOTUYECKOW  KYIbTyphl, | Ct/lesson/6148/start/170
OTBETCTBEHHOT'0, OepexHoro | 461/

nepepaboria OTHOILIIEHUSI K  MPHUPOJE,
OKpY’Kalolleu cpejie.

Pasznea 3. Kuciiopoacoaepxammue opranudeckue coeqnHenus (134)
Tpynosoe BocnuTaHue, | https://resh.edu.ru/subje | 3u
OCHOBAHHO€ Ha JIMYHOCTHOM | ct/lesson/4769/start/150
CaMOBBIPaKEHUU B | 550/
3.1 Crnuptsl. Oenon NPOAYKTHBHOM, HPABCTBECHHO | hyihs://resh.edu.ru/subje

HOCTOI:IHOM 6 Tpyne B ct/lesson/5727/start/150
pOCCHIICKOM 00I111eCTBE. 577/
Tpynosoe BocnuTaHue, | https://resh.edu.ru/subje | 74

Anpaeruasl. OCHOBaHHOC Ha JIMYHOCTHOM | ct/lesson/4776/start/150

Kap6oHOBbIe CaMOBBIPAKEHUU B | 604/

32 KHUCIOTHI. CII0KHbIE TIpOAYKTUBHOM, HPABCTBEHHO | hitps://resh.edu.ru/subje

3¢upsl JLOCTOUHOM TPyae Bl ct/lesson/5952/start/150
pPOCCUICKOM OOIIIEeCTBE.
631/
DKOJIOTHYECKOE BOCHUTAHUE, | https://resh.edu.ru/subje | 39
CcrocodcTByroOLIee ct/lesson/6150/start/150
(1)OpMI/Ip0BaHI/I£O 687/
33 Y TIeBO/EL FKOJIOTMHCCKON — KYTBTYPBL | i //resh.edu.ru/subje
OTBETCTBEHHOT0, OEpeKHOTO
OTHOWIEHHS K  MPHPOTE, ct/lesson/5413/start/150
OKpY’KaroIIeH cpefe. 714/
Pasnen 4. A3oTcoaep:kamme opranudeckue coeanneHus (34)
Tpynosoe BOCIUTaHMe, | https://resh.edu.ru/subje | 34
AMUHLL OCHOBAaHHOC HAa OpPHUCHTALMH | ct/lesson/4743/start/150
Ha TPY/OBYIO JACATENBHOCTH, | 742/
4.1 AMHHOKHCIIOTHI. nosysenue npodecenu https://resh.edu.ru/subje
beumian ct/lesson/6296/start/212
589/
Pasnen 5. BoicokoMoJieKyasipHble coeIuHEeHus1 (24)
8CTMACCEL Tpynosoe BOCTIUTAHHE, |  hitps://resh.edu.ru/subje | 21
5.1 OCHOBAHHOC Ha OPHEHTALMH | 4 /\0650n/6095/start/150
Kayuyku. Bonokna Ha TPYIOBYIO J€ATEIbHOCTb, 823/
noJiyueHue npodeccuu
OO6miee KOIUYECTBO 34y
4acoB
11 KJIACC

No HasBanmue pasaenaa | BocnurarteabHbIil DJIeKTPOHHbIE Koumuec

m/m | TPorpamMmel, KOMIIOHEHT undposbie TBO

4acoB

[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P.
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https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

HAVMMEHOBaHHUE TeMBbI oOpa3oBaTe/ibHbIE
YpOKa pecypchbl
Pasznea 1. Teoperudyeckue ocHOBbI Xumuu (134)
CtpoeHue aToMOB. [Tarpuotnueckoe 34
HepI/IOHI/IquKI/Iﬁ BOCIIMTAHHUEC, OCHOBAHHOC Ha
3aKOH M BOCIMTAHMH  JHOOBM K | pins.//resh.edu.ru/subje
1.1 [Tepuonnueckas POIHOMY KPaI0, | t/lesson/6479/main/150
HUCTOPUYECKOE MPOCBEIICHUE.
CHOTEMA XUMUIECKHX | Jo opro- HDaBCTBEHHOE 993/
snementos J1. W. BOCIIUTAaHME  HAa  OCHOBE
Menpeneesa HaMSTH [IPEIKOB.
Tpynosoe BocmuTaHue, | https://resh.edu.ru/subje | 4u
OCHOBAHHOE€ Ha BOCIIMTAaHUU ct/lesson/6332/start/151
Crtpoenue BemiecTsa. yBAKEHHUs! " YAy, | 021/
1.2 Muoroobpasne TpyAAIINMCS,  PE3YIBTATAM | hitys: //resh.edu.ru/subje
BOHICCTR P yﬂau (cBoero  m  Apyrux ct/lesson/5581/start/151
JOJ1eH) 081/
Tpynosoe BOCIIUTaHHUE, 6u
OCHOBaHHOE HA JIMYHOCTHOM | pitns://resh.edu.ru/subie
1.3 XUMHYECKUE PEAKLUN CaMOBBIPAKCHIH Bl ct/lesson/4938/start/151
MPOLYKTHBHOM, HPABCTBEHHO 107/
JIOCTOMHOM TpyIe B
POCCHIICKOM 00IIEeCTBE
Pasnen 2. Heoprannueckas xumus (174)
DKOJIOTHYECKOe BocmUTaHue, | https://resh.edu.ru/subje | 6u
crocobceTByroIIee ct/lesson/3493/start/151
(hOopMHUPOBAHHIO 213/
OKOJIOTUMECKOH  KyJIBTYpE, https://resh.edu.ru/subje
OTBETCTBEHHOT'0, OEpeKHOro ct/lesson/5814/start/151
OTHOWIEHWA K NpUPOJE, 239/
2.1 Meraner ORPYIRATOTIEH CPeAc. https://resh.edu.ru/subje
ct/lesson/3534/start/151
266/
https://resh.edu.ru/subje
ct/lesson/4961/start/151
293/
DKOJIOTHYECKOE BOCHUTAHUE, | https://resh.edu.ru/subje | 94
crocobeTByroniee ct/lesson/5939/start/151
(bopMUPOBAHHUIO 320/
2.2 Heweraet JKOJIOTHHECKOM — KYTIBTYPRL | p4ie.//resh.edu.ru/subie
OTBETCTBEHHOTO, OEpeKHOTO
OTHOWEHHS K  MPHPOTE, ct/lesson/5913/start/151
OKpY’KaroIlen cpefe. 347/
Tpynosoe BOCIIUTaHHUE, 24
Casizp OCHOBAHHOE HA BOCTIUTAHHH | pitos.//resh.edu.ru/subie
2.3 HEOPTaRHACCIHX | YBaXCHUA K TPYAY> | ct/lesson/4960/start/151
OpraHUYECKUX TPYIAIIAMCS,  pe3yibTaTaMm 374/
BEILECTB Tpyaa (CBOero W JpYyrux
JOIeH)
[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P. r.I’BJTEKTPOHHbIﬁ
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https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

Paznen 3. Xumus u :ku3Hb (44)

3.1

XUMUS U )KA3HDb

Tpynosoe BOCIIUTaHHUE,
OCHOBAaHHOE Ha OpPUEHTALUU
Ha TPYAOBYIO IEATEIBHOCTD,
HoJy4eHue npodeccuu

https://resh.edu.ru/subje | 44
ct/lesson/3514/start/151
429/

https://resh.edu.ru/subje
ct/lesson/3504/start/151

485/

O01Iee KOJIHYIECTBO
4aC0B

34y

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT 1TFF27D00FBB1F0AB440216C1FTC10CAB
Bnapeney: benaesa PyawHa PuaoeHa
HencteuteneH ¢ 30.09.2024 no 30.12.2025

W

[okyMeHT co3aaH B anekTpoHHown copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P.

Ctpanuua 33 n3 34. CtpaHuua cosgaHa: 18.09.2025 12:51

g SIEKTPOHHBIN
¥ TATAPCTAH


https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

Jluct cornacoBaHus k gokymeHTy Ne 103 ot 18.09.2025
MHununaTop cornacoBaHnus: bensiesa P.P. upekTop
CornacoBaHne nHnyuupoBaHo: 18.09.2025 12:51

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Bensesa P.P. A

18.09.2025 - 12:51

HokymeHT co3aaH B anekTpoHHon copme. Ne 103 ot 18.09.2025. UcnonHutens: bensesa P.P. N IIEKTPOHHbIA
CtpaHuua 34 u3 34. CtpaHnua cosgana: 18.09.2025 12:51 =¥ TATAPCTAH



