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PaGouass mporpaMma Ha ypOBHE CpeaHETro OoOmero oO0pa3oBaHHs MO TPEIMETY
«Xumus» (0a30BBIH YpOBEHb) COCTaBJICHA Ha OCHOBE TpeOOBAaHMI K pe3ylibTaTaM
OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl CPEAHETO OOIIero oOpa3oBaHUS B
COOTBETCTBUHU C:

- ®denepanbHbIM 3ak0HOM Poccuiickoit @enepamuu ot 29.12.2012 Ne 273-D3
«O06 o6pazoBannm B Poccutickoit denepariuny» ¢ u3M.;

— ®denepanbHBIM FOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM CPEIHETO
o01rero oOpa3oBaHus, YyTBEPKIACHHBIM MPUKa30M MUHHUCTEpPCTBA 00pa30BaHUSA U HAYKHU
Poccuiickoit @enepamuu ot 17.05.2012 Ne 413, B pemakuuu npukaza MuUHHCTEpPCTBA
npocsetieHus: Poccuiickoit @enepannu ot 12 08.2022 Ne732;

- [Tpukazom Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun  llopsigka  opraHuM3and M OCYIIECTBICHHS — 0Opa3oBaTelbHOU
NESITENIBHOCTU TI0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30oBaTEIbHBIM
nporpaMMaM HauyajJbHOTO OOIIEro, OCHOBHOTO OOIIEr0O U CpeaHero oOIIero
00pa3oBaHUs;

- [Tpukazom MwunucrepctBa npocsemeHust PO ot 18.05.2023 Ne 371 «O6
yTBEpKIeHUN  (enepaibHON  00pa3oBaTeIbHOM  MPOrpaMMBI  CPEIHETO  OOIIETO
o0pa3oBaHUs»;

- Konnenmueit pa3Butusi XumMudeckoro oOpaszoBanusi B Poccuiickoit
®enepanun, yTBEpKAEHHOW pacnopsbkeHueM lIpaBurensctBa PO ot 24.12.2013 Ne
2506-p (pexn. ot 08.10.2020);

— [TonoxkenneM O TOpSAKE TEKYIIETO KOHTPOJS — yCIIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTECTAIMK O0YYAIOIINXCS 10 OCHOBHOM 00pa30BaTeNIbHON MpOrpamMme
cpeaHero oobmiero oopasoBanus B oOmieoOpazoBarenbHoM ymiee TUY, yTBepxkaeHHOTO
pemienueM Yuenoro coera TUY (mpotokoa ot 31.07.2023 Ne 09-nom);

- Y4eOHbIM T1aHOM 001IeoOpazoBarensHoro jumes TUY na 2024 — 2025
y4eOHBII roJl, a TaKke ¢ yueToM padoueid mporpammsl Bocniutanus Jiuues TUY

Cpok peanuzanuu paboueil mporpaMmbl — 2 roja.

PaGouas mporpamma paccMoTpeHa Ha 3aceJaHUH [IUKJIOBOM KOMUCCUU YUUTENICH
€CTECTBEHHO-HAY4YHOT0 I[UKJIA TPEAMETOB.

ITpotokon Nell 0120.06. 2024
PykoBoautens LIK: O.B. HamakoHnoBa
YTBEPX/AIO:

3aMecTuTeNns IUPEKTOpa 1o yueOHo-BocnuTarenbHoi padote: C M. byraesa

Pabouyro nporpammy coctaBui yuutenas xumuu: Jlanmuna Onsra [laBnoBHa
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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o XuUMUM Ha YPOBHE CpedHEero oOmero o0pa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccutickoit denepanumny, TpeOOBaHHUI K pe3yjbTaTaM OCBOCHHS
(benepanbHON 00pa30BaTENbHON NPOrpaMMBbl CPEJHEro oOuIero oOpa3oBaHUs
(DOIT COO0), MPEICTaBICHHBIX B denepanbHOM rocy1apCTBEHHOM
oOpazoBarensHoM cranpapre COO, c¢ yuérom KoHuenuuu mnpenojaBanus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE O00pa30BaTENIbHbIE MPOrpaMMbl, H
OCHOBHBIX TnOJNIOKeHHW «CTparerum pasBUTHS BocnuTaHus B Poccuiickoi
Oepneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

B cooTBeTcTBHM C TaHHBIMU TOJIOKEHUSMHU [TPOrpaMMa Mo XUMHUH (0a30BbIH
YPOBEHB) Ha YPOBHE CPEAHEr0 00111ero 00pa3oBaHUs:

- yCTaHaBIMBaeT  00s3aTenbHOE  (MHBApUAHTHOE)  MPEIMETHOE
COJIEp>KaHUE, ONPEIEIAET KOJINYECTBEHHBIE U KAUECTBEHHBIE €I0 XapaKTEPUCTUKH
Ha KaXJOM JTafne M3y4YeHUs MpeAMeTa, MpeaycCMaTpuBaeT  MPUHLIUIIBI
CTPYKTYPUPOBAHHS COJAEPMAHUSA M PACHpelesieHUusl €ro Mo KiaccaM, OCHOBHBIM
paszenam u TemaM Kypca;

- NAET METOAUYECKYIO MHTEPIPETALMIO LEJIeH U3YyYEHHUs NPEeaIMETa Ha
YPOBHE COBPEMEHHBIX MPUOPUTETOB B CHCTEME CpEIHEro olIiero oopa3oBaHus,
COJIEP)KATEIIBHOM  XapaKTEPUCTHKU  IUIAHUPYEMBIX  PE3YyJbTaTOB  OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MpOTrpaMMbl CpeJHEro oOIero oOpa3oBaHUS
(INYHOCTHBIX, METAIllPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-
MO3HABATEJIbHON J1€ATEIbHOCTH OOYy4Yalolerocss IO OCBOCHHUIO COJEpKaHUS
IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B MpPOrpaMMe IO XHUMHUHU COOJIIOJIEHA
IIPEEeMCTBEHHOCTh € (eaepasbHONM padodeil MmporpamMmMoil OCHOBHOTO OOIIEro
oOpazoBanusi 1Mo xuMuM (g 8-9 KimaccoB 00pa3oBATENbHBIX OPTraHU3AINH,
0a30BBI YPOBEHB).

OcHOBY MOJXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oO1iel crpareruy 00y4eHus, BOCIUTAHUSI U Pa3BUTHUSI O0YUYaIOIIUXCS CPEeICTBAMU
yueOHoro npeamera «Xumus» 11 10-11 kinaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuentyanbabie nonoxkenus GI'OC COO o B3anMOOOYCTOBICHHOCTU IIEJIEH,
COJEpKaHus, pe3ylbTaToB OOydeHHs W TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

OBIHIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«XHUMMUSA»
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XuMuyeckoe oOpa3oBaHUE, TOJYy4YaeMO€ BBIMIYCKHUKAMH, SBJISIETCS
HEOTHEMJIEMON YaCThIO UX 00pa30BaHHOCTU. OHO CITY>KUT 3aBEPILAIOIIUM 3TAIIOM
peanu3aln Ha COOTBETCTBYIOLEM €My 0a30BOM ypOBHE KIIIOUEBBIX IIEHHOCTEH,
IOPUCYIIUX LIEJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHUs. OTH LEHHOCTU
KacaroTcs NMO3HaHMs 3aKOHOB IPUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH
KYJIbTYpbI UEJIOBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILLEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOAHOM CpeEXE.

XUMHS KakK 3JEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COOyIO POjb B
COBPEMEHHOW LMBHWIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCUT CBOU BKJIaJ B (JOPMUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIICHUS,
B CO3JIJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €JUHCTBE
IPUPOABl M YEJIOBEKAa, KOTOPOe (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUSA
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MUpa, OCO3HAHMS.

CoBpeMeHHass XHMMHMsS Kak HayKa CO3MJATelbHas, HayKa BBICOKHX
TEXHOJOTMI HampaBlieHa Ha peleHUue TIN00aJbHBIX NpPOOJIIEM YCTOWYUBOTO
Pa3BUTHUS YEJIOBEUECTBA - CBIPbEBOM, SHEPIeTUYECKOM, MUILIEBON, IKOJIOTHIECKON
0€30MacHOCT M OXpaHbl 310pOBbs. TeCHO B3aUMMOJCHCTBYS C APYTUMHU
€CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja HEOThEMJIEMOM YacTbl0O MHUPOBOMU
KYJIbTYpbl, HEOOXOAMMBIM YCIIOBHEM YCIIEUIHOIO TPYJa U >KM3HHU Ka)J0ro 4ieHa
o01ecTBa.

B numane pemieHus 3agad  BOCHUTAHUS, Pa3BUTHS W COLMAIM3ALUU
OoOy4JaromMxcss NPUHATHIE MPOrpaMMOM IO XUMHUHU TMOJXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M TMOCTPOEHUs TpeaMeTa NpeaycMaTpuBaloT (HOPMUPOBAHKE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKIIUX 0a30Bo€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, TIOUCKa, aHalu3a u
00paboTKu MHPOPMALIKU, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIEOBATEIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUHU
XUMUH.

HOEJIA U 3AJJAYU N3YUYHEHUSA YUYEBHOI'O IPEAMETA «XUMMWS»
['maBHBIMM 1EIAMU H3YYEHUS] TpeaMeTa «XHUMUS» B CPEOHEW IIKOJE Ha
0a30BOM YPOBHE SIBJISIFOTCSL:

— (¢opMHUpOBaHHUE CHUCTEMbl XUMHUYECKHUX 3HAHMM Kak BakHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOMW JIE€XkKAT
KITIOUEBbIC TOHATHUSA, (yHAAMEHTAIbHBIC 3aKOHBI U TEOPHUH XHUMHH, OCBOCHUE
s3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JOCTYMHBIX O000IIeHNN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHME C MCTOPUEHM WX PA3BUTHS U
CTaHOBJICHUSI;

— (¢opMupoBaHHE U Pa3BUTHE TMPEJCTABICHUM O HAy4YHBIX METO/ax
MO3HAHUS BEUIECTB M XMUMHUYECKHX PEaKIMi, HEOOXOIUMBIX JiI MPUOOPETCHUS
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHHM, UMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

— pa3BUTHE YyMEHUH © CHOCOOOB  JEATEIHHOCTH, CBS3aHHBIX C
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HAOMIOICHNEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJI0eHuEM
npaBui 0e30macHoro oopaiieHus ¢ BemecTsaMu Hapsimy ¢ 3TuM coaepkarenbHas
XapaKTepUCTHKA 1eJIeH U 3a1a4

— UW3YyYeHHUs MpeAMeTa B IporpaMMme YTOYHEHa M CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMH MPUOPUTETAMU B CHCTEME OOILETO0 CPEIHEro
oOpazoBanus. CeromHsi B MPEMNOJaBaHUM XUMHUHU B OOJIbIIEH CTETICHH OTHAETCS
MPEANOYTECHUE MIPAKTUIECKOMN KOMITOHEHTE CoJlep KaHMs oOy4JeHws,
OpHUEHTHPOBAHHOW HA TIOJITOTOBKY BBITYCKHUKA IITKOJIBI, BIAJICIONIET0 HE HAOOpOM
3HaHWHM, a (QYHKIMOHAJIHLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMCHHSIMHU
aKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PCATHHON KU3HH JIJIST PEIICHHUS
MPAKTUYECKUX 3a1a9

B or1oii cBs3u mpu u3ydeHUH mnpeameTa «XUMUS» JOMHUHHUPYIOLIEE
3HauUeHUE MPUOOPETAIOT TaKKUE 33/1a4H, KaK:

— ajanTanus O0ydYarlMXCid K YCIOBUSIM JIMHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (OopMUpPOBaHME MHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KM3HEHHBIX CHUTYaIUSAX, CBI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

— (¢opmupoBaHue y oOOydYaromMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMITETCHIIU), WMEIOIMUX YHUBEPCAIbHOE 3HAUCHUE IS PAa3IMYHBIX BHUOB
JeSATEeILHOCTH: PEIIeHUs MpoOseM, MOUCKa, aHain3a U o0paboTku uHbopmaluy,
HEOOXOJMMBIX ISl TIPUOOPETEHUsSI OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWM XUMHHU, a TaKXKe [JI OICHKA C TO3HIIHMA
HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELY;

— pa3BUTHE TIO3HABATCIbHBIX  HWHTEPECOB, HWHTCIUICKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH OOYyYarolMUXCsA: CHOCOOHOCTH  CaMOCTOSITENBHO
npuoOpeTaTh HOBBIE 3HAHUS 10 XHWMHH B COOTBETCTBHH C JKH3HEHHBIMHU
MOTPEOHOCTSIMHU, HMCIOJB30BaTh COBPEMEHHBIC WH- (DOPMAIMOHHBIC TEXHOJOTHUU
JUIsL TOMCKa M aHajau3a YydyeOHOM M Hay4yHO-NONYJSIpHOM HMH(popMauuu
XUMUYECKOTO COJICP KaAHMUS;

— ((opmupoBaHue W pa3BUTHE Y OOYYAIOIMIUXCS AaCCOIMATUBHOTO H
JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUU U TIPOBEICHHUH
XUMHUYECKOTO IKCIIEPUMECHTA;

— BOCIIUTaHHE Yy OOydYarImMXCs YOSKIEHHOCTH B TYMaHHCTHYCCKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHWH TJIOOAIBHBIX IPOOJIeM
PaIlMOHANIBHOTO MPUPOIONIOJIB30BAHUS, TTOTIOJIHCHUS SHEPTECTHUYCCKUX PECYPCOB H
COXpaHEHUs] TPUPOJHOTO PABHOBECHUS; OCO3HAHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIEHUS K TPHUPOAEC U CBOEMY 370pPOBBIO, a TaKKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.
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MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

Bcero Ha wm3ydenuwe ydeOHOro mnpeaMera XuMHUs Ha YPOBHE CPEIHETO
obmiero ob6pazoBanusi oTBoguTcsa 68 uwacoB B 10 kmacce - 34 wyaca (1 ygac B
Heneno), B 11 kiacce - 34 yaca (1 gac B Hefienio).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

10 KTIACC OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU
[IpeameT opraHM4ecKoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKUX
coenuHeHuid A. M. bytieposa, €€ ocHOBHbIE 1O10keHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenue o knaccupuKauu OpraHMuecKux BeuecTB. HomeHkiatypa
OpraHUYeCKUX COEIMHEHHH (cHucTeMaTHuecKas) W TpUBUAIbHBIE Ha3BAHMS
BKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3Y4YEHHUs BELIECTB: O3HAKOMJICHHE C

oOpa3ljaMl  OpraHMYECKMX BEUIECTB M MaTepuajaMM Ha UX OCHOBE;
MOJICJIMPOBAHUE MOJIEKYJI OpPraHMYECKHUX BEILECTB; HAONIOJACHHE M OINHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TMPEBPAILEHUIO OPraHUYECKHX BEIIECTB IIPU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHM psaAn. Meran u 3TaH —
NPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MYECKHME M XUMHUYECKHME CBOMCTBA
(peakuu 3aMenieHus] U TOpPEHUs), HAaxOXKJIEHUE B MPHUPOJE, MOJYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKHUM Psifl. DTUIIEH U MPOIUIIEH —
OpocTeilliie NPEACTaBUTENN aJKEHOB: (PU3NYECKHE U XHMHUYECKHME CBOMCTBA
(peakuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHCICHHS W
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl. byranuen-1,3 u merundyraauen-1,3: crpoeHue, BaxkHelIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTUYECKUUA PS.
ALleTUIEH — NOPOCTEUIINA NPEACTABUTENb  AJIKWHOB: COCTaB, CTPOCHHE,
bu3nUecKue 1 XMMUYECKUE CBOMCTBA (PEaKlMK THIPUPOBAaHMS, TaJIOT€HUPOBAHUS,
TUJipaTalyy, TOPEeHus), MOIy4eHHE U NPUMEHEHUE.
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Apenbl. benzon: coctaB, cTtpoeHue, (GuU3HUECKUEe U XMMHUYECKHE CBOMCTBA
(peakuuy TaJOTEHUPOBAHWS W HUTPOBAHUS), IMOJYYCHHE W TPUMEHEHHE.
TokcuuHOCTh  apeHOB. ['eHeTHdeckas CBs3b  MEXKIY  YIJIEBOJOPOJAMH,
NPUHAICKAIIIMHE K Pa3TUIHBIM KJIaccaM.

[TpuponHble UCTOYHWKHK YTIEBOAOPOAOB. I[IpupomHBIi Ta3 W TOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKHHT (TePMHUYECKHH, KaTaIUTHUECKUN), mUpoiu3. I[IpomayKThl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKClepUMEHTAIbHbIE METO/Abl HW3YYEHHs BEIIECTB: O3HAKOMIIEHHE C
oOpa3amu IJIacTMacc, KaydyyKoB W pe3uHbl; kKojutekiuu «HepTts» u «Yromby;
MOJICTTUPOBAHUE MOJIEKYJ YTIIEBOJAOPOIOB M TalOT€HONPON3BOIHBIX; TPOBEACHNE
MPaKTUYECKON paOOTHI: MOTYYEHUE ITHIIEHA U U3YUEHHUE €TI0 CBOMCTB.

PacuéTHble 3aga4n

Beruncnennss 1mo ypaBHEHHIO XHUMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU I10 U3BECTHBIM MAacCCe,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIU MPOAYKTOB PEAKIIUH ).

Kuciiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHple ONHOATOMHBIE CHUPTBI. METaHOJNI W DTAaHOJ: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOWCTBA (peaklUuMh C aKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa M ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJIMKOJIb W TJULEPUH: CTPOCHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAsi peakilds Ha MHOTOaTOMHBIE crupThl). [lelficTBue Ha
opraHusM 4enoBeka. [[pumeHeHre ruuepruHa u STUIECHTJINKOJIS.

@deHoJ: CTpoeHUE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerupl U KeTtoHbl.  DopManbleruj, aueTalbleruj]: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYECHHUE U IPUMEHEHNE.

AueroH: cTpoeHue, (U3MUYECKME M XHUMHUYECKHE CBOWCTBA (peaKiuu
OKHUCJICHHUS] 1 BOCCTAHOBJICHUS ), IOJyY€HHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepuuKaiim), modyyeHue U NpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBHUE.

Cnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.



VYrineBomel: cocTtaB, Kiaccuukanus — yriieBojoB  (MOHO-, JOW- |
nosicaxapubl). ['1roko3a — mpocTelmii MoHOcaxapu: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHE C
ruapokcugom Menu(ll), oxucienne aMMmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bI), HAXOXKJEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxwman u nesmnono3a kak npupoaHsie noiauMmepbl. CTpoeHue Kpaxmania u
ueono3bl.  dusnyueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KaueCTBCHHAS PEaKIns ¢ HO0M).

JKCIepUMEHTAIbHbIE  METOAbI  W3Y4YEHUS  BELIECTB:  IIPOBEJICHHE,
HAOJIOZICHNE W OINWCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KAueCTBEHHbIC PEAKIMHA OJHOATOMHBIX CIUPTOB (OKHUCIICHHE ATaHOJA OKCHUJIOM
mMenu(Il)), MHOrOaTOMHBIX COUPTOB (B3aMMOACHCTBUE TIUIIEPHUHA C THIPOKCUIOM
meu(1l)), anpreruoB (OKUCIEHHE aMMUAYHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcugom  meau(ll), B3zaumojeiicTBUe Kpaxmaiga C HOJOM); IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4n

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM IMPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30Tcoep:Kale OpraHnyeckne coeIuHeHust

AMuUHBI. MeTunaMMH M aHWIMH: COCTaB, CTpoeHue, (Qusznueckue u
XUMHYECKHE CBOMCTBA (ropeHue, B3aUMOJICHCTBUE C BOJOW U KUCIIOTAMHU).

AMHWHOKHUCIIOTHI Kak aM(pOTEpPHbIE OpraHUYECKUE coequHeHUs. DU3nUecKre
U XMMHMYECKHE CBOMCTBA aMHUHOKHCIIOT (HAa mpuMmepe MuiuHa). buomorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETUYHAS CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEaKIINU Ha OCJIKH.

DKCcnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB: HAO0/IEHNE U ONTUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OEIKOB MpPU HAarpeBaHUU, IIBETHHIC
peaKIuu OCIKOB.

BrbicokoMouieKkyJsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETCHBb MOJIUMEpPHU3AIluU, CPEIHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHEHUN —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

OKCIepUMEHTAIbHBIE METOJbl HW3YYEHMs] BEIIECTB: O3HAKOMJICHHE C
oOpasiiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.
Peanuzanus MexxnpeaMETHBIX CBA3€U NPU U3YYEHHH OPTAaHUYECKOM XUMHUU
B 10 kiacce OCyImecTBIsSE€TCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX TOHATHU, TaK W TOHATHMU, SBJSIONIUXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEeIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTeCTBCHHO-HAy4YHBbIC TMOHATHS: SBJICHHWE, HAy4HBIH (QaxT,
THIIOTE3a, 3aKOH, TEOpHs, AaHalu3, CHHTE3, KIacCU(PUKAIUSA, TEPUOIUIHOCTD,
HaOII0/IeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOICTTUPOBaHUE.

®dwus3uka: Marepus, OJHEpPrHs, Macca, aroM, OJCKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHUE
BeIeCTBa, (PU3MUCCKUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: xnerka, opranu3Mm, Omocdepa, oOMEH BENIECTB B OpTraHU3ME,
doTocuHTE3, OWOJOTMYECKH AaKTHUBHBIC BellecTBa (OCIKH, YTJICBOIBI, JKUPHI,
(epMEHTHI).

['eorpadusi: MUHEpaJIbI, TOPHBIC TTOPOJIBI, TTOJIE3HBIC HCKOIAeMbIC, TOIUIHMBO,
PECYpPCBHIL.

TexHOIOTHS: THINEBbIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOFOIIIME CPEJICTBA, JICKAPCTBEHHBIC M KOCMETUYCCKUE MPEnapaThl, MaTeprajbl U3
UCKYCCTBCHHBIX M CHHTETHUECKHUX (POPMYIL.

11 KITACC. OBIIIASAA 1 HEOPTTAHUYECKASA XUMUA

Paznen 1. Teopernueckne 0CHOBbI XUMUM

XUMHUYECKHUH 3reMeHT. AToM. Sapo atoma, M30TOMbl. DJIEKTPOHHAS 000JIOUKA.
DHEepreTHYeCKUe YpOBHH, MOTYypOBHHU. ATOMHBIE OopOuTanu, S-, P-, d-dJIEeMEHTHI.
Oco0OeHHOCTH pacIpesiesieHusl 3JIEKTPOHOB MO OpPOUTANsIM B aToMax 3JEMEHTOB
NEPBBIX YETBHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLlHsi aTOMOB.

[lepnonnueckuit 3akoH u llepuoanueckas cuctemMa XUMUYECKUX DJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoanyeckoil CUCTEMBI
xumudeckux aneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM U IEepUOJaM.
3Ha4YeHHE MTEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BeliecTBa. XHMHUYECKas CBsI3b. BHAbI XUMHUYECKON CBS3H
(KOBaJICHTHasi HEMOJISIpHAas W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MTOCTOSTHCTBA COCTABa BEIIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

Ilonatne o mucnepcHbIXx cucremax. VICTHHHBIE M KOJUIOMIHBIE PacTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
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MPUHAJJIKANIUX K PA3IMYHBIM KJIaccaM.

Xumudeckas peakmusa. Knaccudukamuss XUMHYECKMX — pEaKIUM B
HEOPraHUYECKOW U OPraHWYECKOM XUMHMHM. 3aKOH COXPaHEHHMS MACChl BEILECTB;
3aKOH COXPAHECHUS W MIPEBPAILICHUS SHEPTUM ITPU XUMUUECKUX PEAKIIMSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3uyHbIX (GakTopoB. OOpaTUMBbIE
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIONMIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

DOnektposutryeckas auccoruanus. CuibHBIE W CIIa0BIE AJIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BEIIECTB: KHUCIasl, HEUTpalbHasl, menounas. [lonstue o
BoIopoaHOM moka3arenie (PH) pactBopa. Peakmuu monHoro oomena. ['mapoinus
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIEC PEAKITUU.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4YCHMS BEIIECTB: JAEMOHCTpalus Ta0JIuIl
«ITepuoanueckas cucteMa XxuMu4eckux seMeHToB J[.M. MeHneneeBa»; nsydeHue

MOI[GJIeﬁ KPpUCTATININYCCKHUX peIHéTOK; Ha6JIIO,Z[CHHe 151 OIIMCaHHUC
ACMOHCTPAIMOHHBIX 1 Ha60paTOpHBIX OIIBITOB (paanomeHHe IICPOKCHUTa BOJOPOada
B IIPUCYTCTBHUHU KaTaJIN34TOpPAa, OIIPpCACICHUC CPCAbl PACTBOPOB BCHICCTB C

MTOMOIIIBI0 YHUBEPCATBLHOT'O MHIUKATOPA, PEaKIIMid HOHHOTO 0OMEHa); MPOBEJICHUE
MpaKkTHIEeCKON paboThl « BiusHue pa3mmuHbIX (DaKTOPOB HAa CKOPOCTh XUMHYECKOMN
peakuum».

Pacuérnble 3aqaun

Pacuétel 110 ypaBHEHUSIM XUMUYECKUX PEAKIMIA, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacu€Thbl, pacu€Thl C NCIOJIB30BAHUEM MOHITUSA «MACCOBAs JOJISI BEIIECTBAY.

Pa3znen 2. Heoprannueckasi Xumust

Hemeramel. [Tonoxenne HemeramnoB B [lepuoandyeckoil cucteMe XMMHAYECKUX
sanementoB J[.MI. MeHneneeBa U 0COOEHHOCTH CTpoeHUsI aToMoB. Duznueckue
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOJia, CEpHI,
dbocdopa u yriaepona).

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (Tallor€HOB, CEPhI, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHUM  (OKCHIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJOPOJIHBIX COSAMHEHUH).

[IpyuMeHeHnEe BaXXKHENIIINX HEMETAJJIOB U UX COCAUHECHU.

Meramnsbl. [losmoxenne MerawioB B Ilepuognueckor cHUCTEME XUMHYECKHX
anemenToB J[. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTajuioB. O0mue ¢uzndeckue cBoiicTBa MeTtaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIUX METAJUIOB (HATpPUM, Kaluid, KaJbI[UM,
MarHui, alfOMUHUN, IUHK, XPOM, KeEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crmocoObl mosiydeHuss meTamuioB. Mertamnyprus. Kopposusi MeTayuios.
Crioco06sb1 3amuThl OT Koppo3uu. [IpuMeHneHrne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BEIIECTB: M3YYEHUE KOJUICKIIHUH
«MeTamipl ¥ CIUIaBbI», OOpa3IOB HEMETAIOB; PEIICHHE SKCIECPUMCHTAIBHBIX
3a/1a4; HAONIOJCHUE W OMHCAaHUE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OIBITOB
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(B3auMOAEICTBHE THUJIPOKCHIA AIIOMUHHS C PAcTBOpaAaMU KHUCJIOT W IIEIOYEH,
KaueCTBEHHbIC PEAKIIMU HA KATUOHBI METAJIJIOB).
Pacuérnnie 3agaun

Pacuérel macchl BemiecTBa WM 00bEMA Tra3oB MO H3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OO0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB;
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO
13 BEUIECTB UMEET IPUMECH.

Xumus v )KU3Hb

Ponp xumum B 0OOECIEYCHHHM HKOJOTHYECKOM, DHEPTETHYECKOM M MHUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHHM.

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPUHIUIMAX MPOMBIILICHHOTO MOTYyYEeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB W MATEPUAIOB. BAXKHEHUILIHUE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTe€puasbl, KpPacKHh, CTEKJIO, KEepaMHKa,
MaTepuasnbl s JJEKTPOHUKH, HAHOMATEPUAJIbI, OPTaHUYECKUE U MUHEpaJIbHbIC
yao0peHus.

XUMHST M 3J0pOBbE YEJIOBEKA: NPAaBWIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB; MpaBuiia 0€30MACHOTO KCIIOIb30BAHUS MPENapaToB OBITOBON XUMHH
B IIOBCEIHEBHOW JKU3HMU.

MeknpeaMeTHbIE CBSI3H

Peanuzanus MexXnpeaMeTHbIX CBsI3ed MU U3yYEHUU OOIIEl M HEOpraHU4eCKOM
xumMun B 11 Kiacce OCYIIECTBISIETCS 4Ye€pe3 HCIMOJb30BaHUWE KaK OOIIMX
€CTECTBECHHO-HAYYHBIX MOHATUH, TaK U MOHSATHUM, SABISIONIMXCA CUCTEMHBIMU JJIsI
OTJEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4HBIM (haKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHHTE3, KiIacCUUKAIKs, TEePUOANIYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, dHEPrusi, Macca, aToMm, JJIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOI, PAJIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa:  kimerka, opraHu3Mm, OJKocucrtema, Owochepa, Makpo- U
MHUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpasbl, TOPHBIE TOPOJbI, MOJIE3HBIE HCKOIMAeMbl€, TOILIUBO,
pecypcHl.

TexHonmorusl: XUMHYECKas] MPOMBIILICHHOCTh, METAJIyprusi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHIIEBAs
MPOMBIIJICHHOCTh,  (hapMalrieBTUUeCKass  MPOMBIIIICEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX [MpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHUaoB,
AJIEKTPOHHASA MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
IHPEIMETA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpeJHEro oO0miero oOpa3oBaHusi (JUYHOCTHBIM,
METaNpPEeIMETHBIM U NpeAMETHbIM). HaydHO-MEeTOIMYEeCKOl OCHOBOWM st
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI MPOrPAMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBMH € CHUCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS NIpeaMeTra «XHUMHUsD» Ha YPOBHE CPEIHErO
oO1iero o0pa3oBaHusl BBIJICICHBI CIEAYIONINE COCTABISIONINE:

— OCO3HaHHE O0YYaIOIIMMUCS POCCUUCKON TPaKIaHCKOW WIEHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEAEIIEHHUIO;

— HaJIW4YMe MOTHBAIIMU K 00yUYEHUIO;

— IIeJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPHUYECKUX TPAIUIINI 0a30BOM HAYKU XUMUU;

— TOTOBHOCTh U CHOCOOHOCTH OOYYaKONIIMXCS PYKOBOJICTBOBATHCS B
CBOEM NIESITENTBHOCTH II€HHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, MPUCYIIUMHU
LEJIOCTHOM CUCTEME XMMHYECKOT0 00pa30BaHus;

— HaJlMyue MPaBOCO3HAHUS JKOJIOTUYECKOW KYyJIbTYpPhl M CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIC TLIAHBI

JIM4HOCTHBIE PE3YJIBTAThl OCBOCHUA NpeaMeTa «XHUMHUS» JOCTUTAIOTCA B
CANMHCTBE y4eOHOM W  BOCIUTATEIbHOW jesTenbHOCTH OpraHuzanud B
COOTBETCTBUM  C  T'YMAaHUCTUYECKUMH,  COLUMOKYJIBTYPHBIMH,  JIYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU U HJI€aJIaMU POCCUICKOTO IPakIaHCKOTO OOIIECTBA,
MPUHATHIME B 0OIIIECTBE HOPMAMHU U TIpaBUJIAMU TOBEACHUS, CIIOCOOCTBYIOIIUMU
rmpoueccaM CaMOIIO3HaHMS, CAaMOpPa3BUTHUSI W HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YYarOIINXCS

JIndyHOCTHBIE pE3yJIbTaThl OCBOEHUA IpeaMeTa «XUMHS» OTPAXKaroT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOydJaromuxcsl Mo peaanu3aiuu IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTH:

rPaJAaHCKOT0 BOCIIUTAHMSA:
— OCO3HaHWS OOYyYarOUIMMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB |
00513aHHOCTEH, yBAXKEHUS K 3aKOHY U MPABOMOPSIKY;
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— TPEICTaBIICHHUS O COIMAJIbHBIX HOPMax M MpaBUIaX MEXJIMYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;

— TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATEIHLHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4e€OHBIX M MO3HABATENbHBIX 3a/1ay, BBIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YUEOHOU NEATETbHOCTH

NATPUOTHYECKOT0 BOCIIMTAHUSA:

— I[IEHHOCTHOTI'O OTHOLIECHHS K WCTOPHUYECKOMY M HAay4YHOMY HACJEIHIO
OTE€UYCCTBECHHOMN XHMUM;

— YBa&XXEHMS K IPOLIECCY TBOPYECTBA B 00JIACTU TEOPUU U IMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

— UHTEpeca W MO3HABATENIbHBIX MOTHMBOB B IMOJYYEHHH M MOCIIEIYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOU
XUMUH;

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

— HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MIOBEACHMUS;

— CIOCOOHOCTH OLIGHHWBAaTh CHUTYallud, CBSI3aHHbIE C XUMHYECKHUMHU
SBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYACh HA MOpPaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

— TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBApHUILEH
C TO3WIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IMOCJEICTBHM 3TUX
MOCTYIIKOB;

(opMupoBaHuUs KyJbTYPbl 310POBbS:

— TIOHUMaHHUS LEHHOCTEH 3/0pOBOTO U 0e30MacHOro odpasza >KU3HH;
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3WYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

— coOmrofieHus TpaBuil 0€30MacHOTO OOpalleHHs ¢ BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

— TIOHMMAaHUSl UEHHOCTU TMPaBWJI HWHIWBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOMIMX 30OPOBBIO U KU3HH JIOJEH;
OCO3HAHMUS TOCIEACTBUA W HENPUSATUS BPEAHBIX NPUBBIYEK (yHOTpeOIEHUS
aJIKOT0JIsI, HAPKOTUKOB, KYypEeHUs);

TPYA0BOI0 BOCTIMTAHMS:

— KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JPYrux BHOAX
NEeSTEeIbHOCTH;

— YCTAaHOBKM Ha AKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3a]a4
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

— HHTEpeca K NMPaKTUYECKOMY M3yUeHHUIo mpodeccuil pa3inyHoro poja, B
TOM YHUCJI€ HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUU [0 XMMHH, YBAXKEHUS K

13



Tpyay, JIOJAM TpyAa U pe3yibTaTaM TPYAOBOU €SI TEIbHOCTH;

— TOTOBHOCTHM K OCO3HaHHOMY BBIOOPY HHAMBHUAYaJIbHOW TpaeKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa,;

IKOJIOTHYECKOTr0 BOCIIUTAHUS:

— JKOJIOTHYECKH 1€JIeCO00pa3HOr0 OTHOIICHUS K IPUPOJIE, KAK HICTOUYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

— TIOHMMaHMS rI00aJbHOrO XapakTepa SKOJIOTHYECKUX MPoOJIeM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE NMTPUPOJTHON U COUUAIBHOU CPEJIbI;

— OCO3HAaHMUS HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHKCHUN XUMHH IS
peleHns BONPOCOB PAlMOHAIBHOTO IIPUPOAOTIOIb30BAHNS;

— QAKTUBHOTO HEINPUATHS ACHUCTBHM, NPUHOCAIIMX BpEI OKpYXar- LIEN
OPUPOTHON cpelie, YMEHHsSI TPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

— HalW4yusg PA3BUTOrO HSKOJOTHMYECKOTO MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbl, OIBITA JAECATEIBHOCTA SKOJOTHYECKON HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLMAIBHOU
MPaKTHUKE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

— ¢c(hOpMHUPOBAHHOCTHU MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

— TIOHMMAaHUSl CHEeUU(PUKH XUMHUM KaK HayKH, OCO3HAHHUS €€ poJiu B
(GOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTABICHUS 00 OKpYXaloleM MUPE KaK O €IUHCTBE MPHUPOAbI U YeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

— yOexaéHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHH JUIsl COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH W BaXHOM pOJIM B
CO37IaHMU HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYphI, pEIICHUHU TI100adbHBIX TTPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YIHEPTETUUECKOM, TUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUU YCIOBHM
YCTENIHOTO TPY/Ia U SKOJOTUUECKH KOM(MOPTHON KU3HU KAXKIOTO YjeHa OOIIecTBa
MPOTUBOCTOSITh UIC0JIOTHH XeMO(hoOuu;

— ©CTECTBEHHO-HAy4YHOM TIpaMOTHOCTH: TOHUMAHUSI CYITHOCTH METOOB
MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIEro MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHHI; YMEHUsI AeaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BAaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

— HHTepeca K NO3HAHMIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;
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— TOTOBHOCTH U CHOCOOHOCTHM K HENPEPHIBHOMY OOpa3oBaHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

— uHTepeca K  OCOOEHHOCTSM  TpyJa B  pasIUuHBIX  cdepax
npodeCcCUOHATBLHOMN 1EATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS YI€OHOTO MpeaMeTa « XuMUs» Ha

YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

— 3HauMMble IS (POpMUPOBAHUS  MHUPOBO33PEHUS  OOYJAIOITUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAayYHbIC TOHSITHUS, OTpaKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIeHHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

— yHUBEpCaJIbHbIC y4eOHbIe JeNCTBUA (mo3HaBaTeIbHbBIE,
KOMMYHUKATHBHBIC,  PETYJSITHUBHBIE),  obOecrmeunBaroniye  (GopMHUpOBAHUE
GYHKIIMOHATBLHOW TPAMOTHOCTH ¥ COIMMAIBHON KOMITETCHIIMHA 00YYaIOIuXCs;

—  CHOCOOHOCTH 00yJaroImmXxcs HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAJIbHBIE y4eOHBIC
JICVCTBHS B I03HABATEIIBHON U COLUAIBHOM ITPAKTHUKE.

OsJanenue YHUBEPCAJIbHBIMHU y4yeOHbIMU NMO3HABATEJbHBIMH
AEHUCTBUSIMU.

0a30BbIe JIOTHYECKHE AelCTBUA:

—  CaMOCTOSITENBHO (POPMYIUPOBATh U AKTYATU3UPOBATH NPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HCIOJIb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIIJICHUS
(amanm3a, CMHTE3a, CpaBHEHUS, KJIacCHpUKaIMU, 0000IICHHS ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX TTOHATHH (BBIICIIATh MX XapaKTepHbBIC MPHU3HAKH, YCTAHABINBATh
CBSI3M C IPYTUMH TTOHSTHUSIMH );

—  OmpeAeisaTh LU JeATCIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU LICJISIMU;

— HCIOJIb30BaTh OWOJOTMYECKHE TOHSITHS s OOBsicHeHUs (PakToB U
SABJICHUM KUBOW IPUPOJIBI,

— CTPOUTH JIOTMYECKHE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHS] B paccMaTpHBaCMbIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

— TMPUMEHSATh CXEMHO-MOJCNIBbHBIE CPEACTBA  JJIsd  MPEACTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkKe  MPOTUBOPEYUH  pa3sHOTO  pOJa, BBISBIEHHBIX B Pa3JIMUHBIX
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UH(GOPMALIMOHHBIX UCTOUYHUKAX;

0a30BbIe HCCIEA0BATEIbCKHE AeHCTBUS !

— BJIQJETh OCHOBAMH METOJOB HAyYHOIO TIO3HAHUSA BELIECTB M
XAMHUYECKUX PEAKIUN;

— ¢opMynupoBaTh IEIM M 3aJa4d  UCCIIEJJOBAHMS, HCIOJIb30BATh
MOCTAaBJICHHBIE U CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIsi (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUII;

— BJAQJECTh HABBIKAMHM CAMOCTOSATEJIBHOTO IJIAHUPOBAHHS WU TPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIO0OM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIECIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

— npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEIOBATENbCKOM M MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKHX 3a/1ad, IPUMEHEHUIO pa3IMYHbIX
METOJIOB IMO3HAHUS U paboTa ¢ HHpopMaIueil:

padora ¢ ungopmanuei:

— OpPHUEHTHPOBATHCA B PA3NIMUHBIX HMCTOYHUKAX WHOOpMaIuu (Hay4dyHO-
HOMYJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIE IOCOOuS,
pecypcbl HTEpHeTa), aHanu3upoBaTh MHMOPMALMIO PA3NIMYHBIX BUAOB U (OpM
peICTaBICHHUS, KPUTHYECKH OLICHUBATH ed JIOCTOBEPHOCTb u
HEMPOTHUBOPEYHBOCTH;

—  (GOopMyIHPOBATh 3aMPOCHI U IPUMEHSITH PA3TUIHBIC METO/IBI MPU MTOUCKE
u otbope wuHpopMamuu, HEOOXOAMMOHN IS BBIMOJHECHHS Y4YeOHBIX 3aja4
OIPEAECIIEHHOTO THUIIA;

— mpuoOperaTh OTIBIT UCIIOJIb30BAHUS UH)OPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3TMYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITENIbHO BHIOMpaTh ONTHMANBHYIO (OpPMY MpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

— WCTONB30BaTh HAyUYHBIM S3BIK B KAaueCTBE CpEACTBa Mpu padboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NpPUMEHSATh MEXIpeAMeTHble ((du3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

— UCHOJB30BaTh M IMPeoOpa3oBHIBATh 3HAKOBO-CUMBOJMYECKHE CpE/ICTBA
HaTJISTHOCTH.

OBJiaileHe KOMMYHMKATMBHBIMH YHHUBEPCAJbLHBLIMHM YyUeOHBIMH
JAeHCTBUAMMU:
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— 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TEMBI B XOJ€ AMAJIOra
W/WIA JIUCKYCCUM, BBICKa3bIBaTh HUJAEH, (POPMYIUPOBATH CBOU MPENJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

— BBICTYHaThb  C  IpEe3CHTallMe  pe3ylbTaTOB  I103HABATEIbHOU
NEeATEIbHOCTH, MOTYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHUKAMU
IPU BBITOJIHEHUH XHUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON padoThl IO
HCCIIEIOBAaHUIO CBOICTB M3y4aeMbIX BEILECTB, peaju3alyd y4eOHOro ImpoeKkTa U
dbopMynupoBaTh BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUMN MyTEM
COTJIACOBAHUS MO3HIIMIA B X0J€ 00CYX)ACHHUS U 00OMeHa MHEHHUSIMH.

OBJ'laI[eHI/Ie YHUBEPCAIBHBIMHU PETYJIATUBHBIMHA HeﬁCTBHHMH:

—  CaMOCTOSITEJIBHO IIJIAHUPOBATh U OCYILECTBIIATh CBOK ITO3HABATEIIBHYIO
JEeATEIbHOCTh, OIpenensas €€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTb U IIO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJee
3¢ (EeKTUBHBI CHOCOO MX pElIeHUs € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

— OCYWIECTBIISAITH CAMOKOHTPOJb CBOE€M JEATEIBHOCTH Ha OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI
10 KJTACC
[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMHUsh» OTPaXKaroT:

— ¢c(OpMHUPOBAHHOCTh TMPEJCTABJICHUN: O XHWMHUYECKON COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pOJIM XUMHH B TIO3HAHUU SIBICHHUU
opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JJIsl pelIeHHs MPAKTUYECKUX 3a]1au
U 9KOJOTM4eCKHM 0OOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 3J0POBBIO M MPHUPOJHOM
cpene;

— BJIQJICHUE CHCTEMOW XHMMHYECKUX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKMH DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpauléHHas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (yHKUHOHAJIbHAs TpYIIIa,
paavKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKUI Psii, TOMOJIOTH, YTJIEBOAOPO/IBI,
KHCIIOPOA- M a30TCOAEPIKAIUE COCIUHEHHS, MOHOMED, IOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS);

— TEOpUU M 3aKOHBI (TEOpUsl CTPOCHUSI OpPraHMYEeCKUX BeniecTB A. M.
byTtnepoBa, 3akOH  COXpaHEHHS  MacChl  BELIECTB);  3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHH; MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIllMe B OCHOBE
NOHUMAaHUs  NPUYUHHOCTA U CUCTEMHOCTHM  XUMHUYECKHUX  SIBJICHUH,
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(aKTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BAaHUU BAKHEUILIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKOM
NEATEIIbHOCTH YEJIOBEKa,;

— c(opMUPOBaHHOCTb yYMEHUH BBIABISTH  XapaKT€pHbIE IPU3HAKU
MOHSATUM, YCTAaHABIMBaTh WX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIINE
MOHATUSA TPU OIUCAHWHU COCTaBa, CTPOCHHUS W NPEBPAIICHUNA OPraHUYECKHUX
COCIUHCHUM;

— c(opMUPOBAaHHOCTh YMEHUU HCIIOIH30BaTh XUMHUYECKYIO CHUMBOJIHKY
JUISL COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYEeCKMX BEHIECTB U ypPaBHEHUH XHMHUYECKUX PpPEaKIui;
M3TOTaBJIMBAaTh MOJIENIN MOJIEKYJ OPraHWYECKHX BELIECTB JJISI WILIFOCTPALUUA HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

— chopMuUpOBaHHOCTH ~ YMEHHMI  yCTaHaBIMBaTh  IPUHAIJICKHOCTD
M3YUYEHHBIX OPTAHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne coeAuHEHUN (yTJIeBOJOPOJbI, KHUCJIOPOJA- U a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEAWHEHMS); JaBaThb WM Ha3BaHUA 10
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OTACJBHBIX OPraHUYECKUX BELIECTB (ITUJICH, MPOMWJICH, AlleTHIICH,
ATUJICHTJIMKOMb, TIULEepUH, (BeHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJI0TA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

— c(opMUpPOBaHHOCTh YMEHHsSI OMPENEIATh BBl XUMHUYECKON CBSI3U B
OpPTaHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

—  ¢c(OpMUPOBAHHOCTh YMEHUSI MPUMEHSATHh MOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytneposa 1151 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

— chOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE,
bu3nUecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metunOyramuen-1,3, OeH30JI, METaHOJ, ATAHOJ, STHJICHIJIHKOJIb,
TIIALEPUH, (PEHOJI, aleTallbJIeTHI, MypaBbUHAs M YKCYCHas KHCIIOTBI, TJIIOKO3a,
KpaxMall, 1IeJUTI0JI03a, aMUHOYKCYCHAsl KUCII0Ta); WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIY HHMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XHMHWYECKUX PEAKIHUHN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

—  ¢hopMUPOBAHHOCTH YMEHUS XapaKTEPU30BaATh HMCTOYHUKH
YTIAEBOJAOPOAHOTO ChIpbsi (He)Th, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI WX
nepepadoTKU ¥ MIPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

— c(opMuUpPOBaHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS MO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIECTBA WIIU TMPOJYKTa
peakiMyd 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO HU3 MCXOIHBIX
BEIIIECTB WJIU MPOYKTOB PEAKIIUN);

— c(opMUPOBaHHOCTh YMEHHUW BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
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METOJaX HAYyYHOI'O MO3HAHUs, UCIIOIb3YEMBIX B XUMUHU NP U3YYEHHUU BELIECTB U
XMUMHUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHHE, SIKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHYECKHE 3HAHUS Ul NPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallHsAX, CBS3aHHBIX C BEIIECTBAMM M HX
IIPUMEHEHUEM;

— c(pOpPMUPOBAHHOCTh yYMEHMHM COONIOAATh MpaBuja  IOJb30BaHUSA
XUMHUYECKON TMOCynoil u 1abopaTopHbIM OOOpYIOBaHMEM, a TakKKe IpaBHIia
oOpallleH!s] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO BBITIOJHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

— chOpMHUPOBAHHOCTh YMEHHM TUJIAHUPOBATh U BBHIMOJHITh XUMHUYECKHUN
HKCIEPUMEHT (TIPEBpalleHNs] OPraHUYECKHUX BEIIECTB IIPU HATPEBAHUM, MTOJIyUYEHUE
OTUJIEHA W W3Yy4YCHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIUU OPraHUYECKUX
BELIECTB, JCHATypalus OENKOB MpU HarpeBaHUM, I[BETHbIE PEaKIHMHU OEJIKOB) B
COOTBETCTBMM C NPaBWJIAMU TEXHUKM O€30MAaCHOCTH MpU OOpalleHHH C
BEUIECTBAMH U J1a0OpaTOpHBIM O0OPYAOBAHUEM, TNIPEIACTABIATH PE3YJbTaThl
XUMHUYECKOTO SKCHEpUMEHTa B (OpMe 3amuch ypaBHEHU COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;

— c(opMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAIM3UPOBATH XUMHUYECKYIO
MH(pOpMAIHIO, TOJIy4aeMyI0 U3 pa3HbIX ncTouHUKOB (CMU, UuTepHeT u ap.);

— c(pOpMUPOBAHHOCTh YMEHUH COOJIOJaTh TMpaBUia SKOJIOTHMYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpPAaHEHMsS CBOEr0 3I0POBbS U OKPYXKAIOIIEH IPUPOIHOM Cpeabl; OCO3HABATH
ONACHOCTb BO3JIECUCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIIEHHBIX OPTraHUYECKUX
BEILECTB, MOHUMasi cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPALICHUS WX BPEIHOIO BO3JACHCTBHS HA OPraHU3M
YEJI0BEKa;

— sl Oo0ydYalIIMXCd € OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 30pPOBBS:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEILIECTB
Y XUMHUYECKUX SIBJIICHMIA;

— IS CJENbIX U CIA0OBUIAAIIMX OOYYAIOIIMXCS: YMEHUE HCHOJIb30BaTh
penabedHO ToueuHyro cucteMy oOo3HaueHui JI. bpaiins nas 3anmucu XUMMHUYECKHUX

bopmyiL.

11 KJIACC
[IpenMeTHbie pe3ynbTaThl OCBOSCHUS Kypca «OO0I11as 1 HeOpraHu4ecKass XUuMUs»
OTPAKAKOT:

— ¢c(OpMUPOBAHHOCTh TMPEJACTABJICHUN: O XHWMHYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, pPOJM XHMHUHU B NO3HAHWUU SIBJICHUU
npupoasl, B  (HOPMHUPOBAHUM  MBIIUICHUS W KYJAbTYpbl  JUYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;
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— BIIQJICHUE CHCTEMOM XHWMHUYECKUX 3HAHUW, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, -
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(xoBaJIeHTHas, MOHHAsI, METAJLTHYECKas, BOJOPOAHAS ), KPUCTAIIMYECKask PEIIETKa,
TUNBl XUMHYECKHX  PEAKIMUH, PACTBOpP, DJIEKTPOIMUTHI,  HEICKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKON pEeaKklUuh, XUMHUYECKOE PaBHOBECHUE, TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON Auccounanuu, nepuoandeckui 3akoH [I. M. Menneneena,
3aKOH COXPAHEHMSI MacChl BENIECTB, 3aKOH COXPAaHEHUsS W IpeBpallle-
HUSI SHEPTUU MPU XUMUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI
A3bIK XMMHWH, MHUPOBO33PCHUECKHME 3HAHMS, JIeKAllMe B OCHOBE ITIOHMUMAaHHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUUYECKHUX SIBIICHUHN, (PaKTOJIOTMYECKUE CBEIACHUS
O CBOICTBax, COCTaBe, MOJYYCHHH U O€30MaCHOM HCIOJIb30BAaHUU BaKHEUIIIHUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOMN IEATEILHOCTH YEIOBEKA;

— c(hopMUPOBaHHOCTh YMEHHUI  BBISIBISTH  XapaKTEpHbIE MPU3IHAKU
MOHATUH, YCTAHABIMBATh WX B3aWUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIINE
TIOHSTHS MPHU OMMMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUI;

— ¢c(hOpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHYECKYIO CHUMBOJIUKY
JUIsL  cocTaBiieHus (OpMyJ BEHIECTB W YPaBHCHMM XUMUYECKHUX PEAKIUH;
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUSI OTJCIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii Tra3, YrIEKUCIbIM ra3, aMMHaK, Tamic€Has
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U JIp.);

— c(opMUPOBaHHOCTh yMEHUUN OMNpEACNATh BAJICHTHOCTh M CTEICHb
OKHUCJICHUS XUMHUUYECKHX JJIEMEHTOB B COCAWHEHUAX PA3JIMYHOTO COCTABA; BU]I
XUMHUYECKON CBsA3M (KOBAJICHTHAs, WOHHAs, METAJUIMYEcKasi, BOJOpPOJHAas) B
COCIMHEHUSX; TUI KPUCTAJUIMUECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METAJJTMYECKAas); XapaKTep Cpelbl B BOJHBIX PAacTBOpPAX
HEOPraHUYECKUX COCTMHEHUI;

— cpOpMUPOBAHHOCTh  yYMEHUW  yCTAaHABJIMBATh  MPUHAJIECKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeneNEéHHOMY KIaccy/Tpymnme
COeIMHEHUM (ITPOCThIE BEILIECTBA — METAJUIBI U HEMETAJUIbl, OKCU/JIbI, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

— c(opMUPOBaHHOCTh YMEHHI pPACKpPhIBATH CMBICI TMEPUOAUIECCKOTO
3akoHa [[. M. MenaeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIIBLHYIO U MPOTHOCTUYECKYIO (PYyHKIINH;

— ¢c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepronnueckoil cucTeMbl
xuMmudeckux snaemeHtoB J[. M. MenpaeneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTaMy, «3HEPreTUYECKUE YPOBHUY; OOBSACHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COCIUHEHUU
o nepuoaaM W rpynnaMm [leproandeckor CHUCTEMBI XMMHUYECKUX SJIEMEHTOB
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. 1. Menpeneena,

— c(hOpMHPOBaHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB;
HOJITBEPKJATh CYLIECTBOBAHME T'€HETUYECKOW CBSI3U MEXJy HEOPraHWYECKUMHU
BELIECTBAMU C TOMOUIbIO0 YPAaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEAKIIMIA;

— chOpMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XUMUYECKUE PEAKIINUU
M0 Pa3JIMYHBIM MPHU3HAKAM (YHCIY U COCTaBY Pearupyrolux BEIIeCTB, TEINIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

— Cc(pOpPMUPOBAHHOCTh ~ YMEHHMM  COCTaBISATh  YpPaBHEHUS  peaKUUl
pPa3IMYHBIX THUIIOB; IIOJIHBIE M COKpAalI€HHbIE YpPAaBHEHUS pEeakUuid HOHHOIO
oOMeHa, yUUThIBasl yCIOBUS, IPU KOTOPBIX 3TH PEaKLIUU UAYT 10 KOHIIA;

— c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH pEaKLUHU, MOATBEPXKAAIOIINE
KauyeCTBEHHBIH COCTAaB pA3IMYHBIX HEOPTaHWYECKUX BEIECTB; pPACIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX
BEIIICCTB;

— chOpMHUPOBAHHOCTh YMEHUU pACKpBIBaTh CYIIHOCTh OKHCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaAKIUM;

— c(pOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOpPOCTHU
XUMHYECKOH pEaKIHH OT pa3NIu4yHbIX  (AKTOPOB; XapakTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEITHETO BO3ACUCTBHA (NMPUHLIUI
Jle llarenbe);

— chOpMHUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh XUMHUYECKHE MPOIECCHI,
JeKaliue B OCHOBE IPOMBIIIJIEHHOTO MOJyYEHUsI CEPHOM KHUCIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

— c(hOpPMHUPOBAHHOCTD YMEHUH IPOBOAUTH BBIUMCIICHUS C
UCTIOJIb30BaHUEM TIOHSTHUSI «MaccoBasl JIOJI BEIIECTBA B PAcTBOpE», OOBEMHBIX
OTHOIIICHWH Ta30B TPU XUMHYECKHX PEaKIUsIX, MacChl BEIIECTBa WM 00BEMaA
ra3oB IO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIU OO0BEMY OFHOTO W3
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, TEIUIOBOTO 3(P¢eKTa peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHS MacChl BEUIECTB, MPEBPAILICHUS U COXPAaHEHUS YHEPTUH;

— chOpMUPOBAHHOCTh yYMEHMH COONIONATh MpaBWiIa  MOJb30BaHUSA
XUMHUYECKOM MOCynoil U 1a0opaTOpHbIM OOOpYIOBaHMEM, a TaKKe IpaBHIia
oOpallleH!s] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU 1O BBITIOJHEHHIO
71a00paTOPHBIX XUMUUYECKUX OIBITOB;

— chOPMHUPOBAHHOCTh YMEHHH TIJIAHUPOBATh W BBINOJHATH XUMHUYECKHIA
IKCIIEPUMEHT (Pa3IoKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBHM KaTalln3aTopa,
OTIpEe/IeTICHNEe CPEeAbl PAacTBOPOB BEIHIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH pEaKIIvH,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakIu Ha cyibdaT-, KapOoHaT- U
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XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS; PEIIEHHE SKCIEPUMEHTABHBIX 3a/ad 0
temaM «Metamsl» U «HemeTtannel») B COOTBETCTBHM C IpaBWJIAMHU TEXHUKU
0e30macHOCTH IpU OOpallleHUU C BELIECTBAMH U J1a00paTOPHBIM 000PYAOBAHUEM,
OpPEJCTaBISATh PE3yJNbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (popme 3ammcu
YPaBHEHUI COOTBETCTBYIOLIUX PEAKIMI U (OpMYyIUPOBATH BBIBOJBI HAa OCHOBE
3TUX PE3YyJIbTATOB;

— c(hOPMHUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIU3UPOBATH XMMHUECKYIO
uH(pOpMaIInIo, TOTydyaeMyto 13 pa3Hbix uctounukoB (CMU, Uutepuet u ap.);

— c(hopMuUpPOBaHHOCTh YMEHHMH COOJIOJATh TMpaBWia  SKOJOTHUYCCKH
1EeIecOo00pa3sHOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B ILEJAX
COXPAHEHHUSI CBOETO 370POBbsl U OKPYKAIOUIEH NPUPOAHON Cpeabl; OCO3HABATh
OIaCHOCTh BO3/ICUCTBUS HA JKHUBbIE OPraHU3MBbI OIIPE/IEIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens IIJIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBIIEHUS U
IPEeIOTBPALICHUS UX BPEIHOTO BO3/AECUCTBUS HA OPTaHU3M UEJIOBEKa,

— i oOydarolUXCsi C OTPaHUYEHHBIMM BO3MOXHOCTSIMHU 37J0POBBSI:
YMEHHE MPUMEHSITH 3HaHUA 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHMSI BEIIECTB
Y XUMUYECKUX SBIICHUH; JJIS CIETBIX U CIA00OBUIALIINX 00YIaIOIMIUXCS .

KPUTEPUU PE3YJIIBTATOB YYEBHOI'O IPEIMETA «XUMMUS»

Bun xoHTpoOss OtmeTka TpebGoBaHMsI K OCHOBHBIM KPUTEPUIM
YcrHbIi KOHTPOJIb - | OTmeTka «5» OO6napyxuBaeT TOHUMaHUE MaTepHala,
WHIUBUAYaIbHBIN u MOXET  O0OCHOBaTb  CBOM  CYXXICHHA,
(bpoHTaNbHBIN ONpOC MIPUMEHUTh 3HAHUS HA TIPAKTUKE, NMPUBECTU

HEOOXO/AUMBIE MPUMEPHl HE TOJbKO U3
yueOHUKa, HO u CaMOCTOSITENILHO
COCTaBJICHHBIE.

[TonHo MOCJI€I0BATENBHO u3Jaraer

I/I3y‘IeHHLII\/'I Marepuaji, HacT IMPaBUIIBHOC
OMPCACIICHUC A3BIKOBBIX TTOHSITHH.

OtmeTka «4» JlaeT OTBET, yAOBIETBOPSIOLIUI TEM KE
TpeOOBaHUAM, UTO U JUISI OTMETKA «5», HO
Joryckaer 1 - 2 omubKu, KOTOpBIE caM XKe
WCTIPABIISIET, U | - 2 Hemo4eTa B
MIOCJIE0BATEIBHOCTH U TEPMUHOJIOTUN
M3JIaraeMoro.

OtmeTka «3» W3naraer maTtepuan HENOJHO U JOINYCKAaeT
HETOYHOCTU B OMNpEAENCHUH MOHATUN HWIIN
dopmynupoBke  mpaBuia.  He  ymeer
JIOCTaTOYHO TJIyOOKO U  JOKa3aTelIbHO
000CHOBaTh CBOM CYXICHHUS U TPHUBECTU
CBOM NIPUMEPHI
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OTMeTKa «2»

OOnHapyxuBaeT HE3HaHHE OOJbIIEH YacTh
COOTBETCTBYIOLIIETO pa3jeia HU3y4yaeMoro
Mmarepuala, JIOMyCKaeT  ONIMOKM B
GOpMyIMpPOBKE  OMNpEACTCHUN  MpaBui,
UCKQXXAIOIIHEe WX CMBICI, OECropsIouHO U
HEYBEPEHHO M3JIaraeT MaTepuall.

IIuceMeHHBIE OTBETHI Ha

3aJIaHHYIO
KouTponbHbie paboThl

TEMY;

OtMeTKa «5»

Bemmonmamn  pabory  6e3  ommbOK
HE/I0UeTOB; JOIMYyCTWI He Ooyiee OIHOTO
HemoueTa

OtMmeTka «4»

BeimonHua  paboTy — MOJHOCTBIO,  HO
JIOITYCTHJI B HEl: He OoJiee 0 HOM HerpyoOoit
OlIMOKK U OJTHOTO Hemouera; He OoJiee ABYyX
HEJIOYCTOB.

OtMmeTka «3»

[TpaBUABHO BBIMOJIHUI HE MEHEE MOJIOBUHBI
paboThl WM JONYCTHI: HE Ooiee IBYX
rpyObIX omuboK; He Ooyiee OHOM rpyOol 1
OJHOW Herpyood oOmuOKM U  OJHOTO
HejoueTa; He Oojiee JBYX-TpeX HeErpyObIx
OIINOOK; OHOM Herpy0oi OmMOKH M Tpex
HE/I0YeTOB; INpPU OTCYTCTBUM OLIMOOK, HO
NPY HATMYXW YETHIPEX-TISITH HEI0UETOB.

OtMmeTka «2»

Homyctun uucno omuOOK W HEIOYETOB
MPEBOCXO/SAIEE HOPMY, TMpPHU  KOTOPOH
MOJKET OBITh BEICTaBJICHA oleHka "3"; uin
€CIi  TPaBUIBHO  BBHIMOJIHHI  MEHEe
MIOJIOBUHBI PabOTHI.

23




KAJIEHIAPHO — TEMATUYECKOE INIAHUPOBAHUE

HaumenoBanue Kou-Bo Buael koHTpOIIS OcHOBHBIE BUIBI ACITETLHOCTH 00YYAIOIIUXCSI IPU [Tepuon DNEeKTPOHHBIE
y4eOHBIX pa3/iesioB U | 4acoB M3y4YEHUH pa3/eioB U (Wiu) TeM (Ha ypOBHE YUeOHBIX nu3ydeHuss  |(uugpoBbie)
(WK) TeM IPOTrpaMMBI JICHCTBUI) o0Opa3oBaTeNbHbIC
pecypcesl
1 2 3 4 5
10 kaacce
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHuveckoil xumuu (3 4)

Texymuit PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBIATH 02.09-07.09 |bubmuotexa LJOK
1.1.IIpenmer 3 VHIIMBUYJIbHBIA U |MX XapaKTePHbIC IPU3HAKH), YCTAHABIMBATH UX 09.09-14.09 |https://m.edsoo.ru/7f
OpraHUYECKON XMMHH. (pOHTAIBHBIN ONIPOC |B3aMMOCBS3b. [I[pUMEHSITH MOJIOKEHHS TEOPUHT 16.09-21.09 [41b590
Teopus crpoeHus CTpoeHMs oprannyeckux Beuiects A. M. bytneposa
OpPraHUYecKuX 111 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX
COeAMHEHU I cocTaBa U cTpoeHus. Mcronb30BaTh XUMUYECKYIO
A.M.bytneposa CHUMBOJIMKY JUIsl COCTABJICHUS MOJICKYJISIPHBIX U

CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHON) Gopmy

opraHudeckux Beuiects. OnpenensaTb BUIbI

XUMHUYECKOH CBSI3U (OJIMHAPHBIE, KPATHBIE) B

OpPraHUYECKUX COeTMHEeHUsAX. PacKpbIBaTh poJb

opraHuyeckoil xumuu B npupoje. Habmonats u

OIHCHIBATH IEMOHCTPALIMOHHBIE OIBITHI; TPOBOUTH U

OIMCBIBATH JTAOOPATOPHBIE ONBITHI U MPAKTHUECKUE

paboThI
Hroro no pasneny 3

Pasnes 2 Yruesoaopoasi (13)
NuauBuayanbHbId U |PackpbiBaTh CMBICT U3y4aeMBbIX IIOHATHH , 23.09-28.09

2.1.TlpenensHbIe 2 | bpoHTaIBHBIN ONPOC |yCTAaHABINBATH HX B3aMMOCBSI3b, HCIIOJIE30BaTh 30.09- 05.10

YrJIIeBOAOPOAbI —
aJIKaHbI

COOTBETCTBYIOLIME MTOHATHUS [IPU ONIMCAHUU COCTaBA,
CTPOEHUS U MPEBPANICHUN OPTraHUYECKUX COCTMHEHUN.

bu6mmorexa [IOK
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YcTaHaBnuBaTh MPUHAIC)KHOCTH BEIIECTB K
ornpeAenéHHOMY KJaccy YIJIeBOJAOPO/IOB IO COCTABY U
CTPOEHHUIO, HA3bIBATh UX 110 CUCTEMATUUYECKON
HOMEHKJIAType; MPUBOJIUTH TPUBUATIbHBIC HA3BAHUS
OTJIENbHBIX NIPEACTABUTENEN YTIIEBOIOPOAOB.
OnpenensiTb BUJIbI XUMUYECKON CBS3H B MOJIEKYJIaxX
YIJI€BOJIOPOIOB

https://m.edsoo.ru/7f
41b590

2.2 .HenpenenbHbie NunuBuayaneaeiii 1 |OnpenensaT BUABI XUMHUYECKOH cBsism B Modekynax| 07.10-23.11
YIJ1€BOAOPOABIL: (GpOHTATBHBIN OIPOC |YIIIEBOIOPOJIOB; XapaKTepu30BaTh 3aBUCUMOCTh
QJIKeHBI, AJIKATUCHBI, PEaKIMOHHONH  CIIOCOOHOCTH  YIJIEBOAOPOAOB  OT
AJIKUHBI KPaTHOCTU KOBAJICHTHOH CBSA3H.
XapakTeprus3oBaTh COCTaB,
CTpOCHUE,IPUMEHEHUE,PU3NUECKUe M XMMUYECKHE
CBONCTBA, BAKHEWILINE CHOCOOBI [OJTy4ECHUS
TUIHMYHBIX HIpPEJCTaBUTENEH PA3JIMYHBIX  KIJIACCOB
yIJIEBOAOPOAOB (METaHa, 3TaHa, YTHIICHA, alleTHUIICHA,
Oyraauena-1,3, Genzomna).
2.3. Apomarndeckue WuauBuayanbHbIi U [XapakTepu3oBaTh COCTaB, CTPOCHME, mnpuMmeHnenue,| 25.11 —07.12
YTJIEBOIOPO/IbI (bpoHTaIBHBIN ONpoC| QU3NUECKUe U XUMHUYECKHE CBOWCTBA, BaKHEHIIne
CMOCOOBI  TONYYEHHsSI THIMYHBIX IPEICTaBUTENEH
pa3MYHBIX KJIACCOB YIJIEBOJOPOJOB (METaHa, 3TaHa,
JTWJIEHA, aleTuieHa, OyraaueHa -1,3, OeH3o0ia,
TOJIYO0JIa).
2.4 TTpupoaHbie JleMOHCTpaIuu: BoisiBnsTh TeHETUYECKYIO CBSI3b mexay| 09.12-28.12
HCTOYHUKHU konnekiyn «Hedre» n YyIrIeBOAOPOAAMM M IMOATBEpPXKAATh €€ HaJIu4due
YTJIEBOJOPOAOB U UX «Yromby; YpaBHEHUSIMH COOTBETCTBYIOIINX XUMHYECKHUX
nepepaboTKa BH€OpparMeHT pEeaKIuii ¢ UCIOTB30BAaHUEM CTPYKTYPHBIX (hOPMYJT
«Bynkanuzanus
pE3UHBD. !
TpaxTiteckue aMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO

pabotsr: Ne 1.
ITonyuenue 3THIIeHA U
M3y4EHUE €ET0 CBOMCTB.

IMO3HAaBAaTCIbHYIO ACATCIbHOCTD, IPUHUMATE aKTUBHOC
y4acTuc B prnHOBOﬁ y‘-Ie6H0ﬁ JACATCIIbHOCTH
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Hroro o pasneny
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Paznen 3

Kucaoponconepxamue opranndeckue coenuHenns (134)

3.1.Crimptel. denon

[IpakTukym

3.2. Anberuael.
KapGoHoBnie
KHUCIOTEL. CII0KHBIE

3¢hupsI

[IpaxkTrueckue
pabothr: Ne 2

CaoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBI

3.3.YraeBoanl

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBISABIATH
UX XapaKTepHbIC PU3HAKHN), YCTAaHABINBATH X
B3aUMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIOLIHE
MIOHATHS TIPU ONHCAHUHU COCTaBa, CTPOCHUS U
IIPEBpAILEHUI OPraHNYECKUX COeIMHEHUH.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIEHHOI) (hOPMYIT OpraHUYECKUX
BEIIECTB. Y CTaHABJIMBATh PUHAIEKHOCTb BELIECTB K
OTIpEeIeIIEHHOMY KJIACCY TI0 COCTaBy M CTPOCHHIO,
Ha3bIBaTh UX MO CUCTEMATHYECKOW HOMEHKJIATYpE;
MPUBOANTH TPUBUAIILHBIC HA3BAHUS OTACITBHBIX
IIpeJCTaBUTENEH KUCIOPOICOACPKALIUX COSIUHEHUH.
XapakTepHu30BaTh COCTaB, CTPOCHUE, TPUMEHEHHE,
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, BayKHEHIINe
CTIOCOOBI OTYYCHUS TUIIMYHBIX IPECTaBUTENICH
Pa3IUYHBIX KJIACCOB KUCIOPOICOASPKALIIX
COEIMHEHMH (METaHOJa, 3TaHOJa, TIUIEpUHa, eHoa,
(dopmanpaeruia, aeTaibIeruia, yKCyCHOM KHCIOTHI,
TITFOKO3BI, CaXapo3bl, KpaxMaia, IeJUII0JI036);
BBISIBJIAT TEHETUYECKYIO CBSA3b MEX/y HUMH U
MOJITBEPXK/IATh €€ HATMYNE YPAaBHEHUSIMHU
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX popMyi. OnHcChIBaTh
COCTaB, XMMUYECKOE CTPOEHUE U IPUMEHEHHUE JKUPOB,
XapaKTepU30BaTh X 3HAYCHUE IS
KHU3HEIeATeIbHOCTH Opranu3mMoB. Oco3HaBaTh
OTIaCHOCTh BO3JICHCTBHS HA )KUBBIC OPTaHU3MBI
OTIpeJIeIEHHBIX OPraHUYECKHUX BEIECTB, MOACHATh Ha
npumMepax. [IpoBOANTE BEIYUCICHHS ISl ONIPEISIICHUS

09.01-25.01

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41b590

27.01-15.03

17.03-12.04
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MOJIEKYJISIPHOM (POPMYJITBI OPraHNYECKOTO BEIECTBA,
[0 YPaBHEHHIO XUMUYECKOH PEeaKIHu.
CaMOCTOSITEBHO TUIAHUPOBATh U OCYILECTBIISITH CBOIO
MO3HABATEIIBHYIO ICSTEIbHOCTD; IPUHUMATh AaKTUBHOE
y4JacTue B TpylmoBoii padore.

Hroro no pazneny

13

Paznen 4. A3oTconepxkainiue oprannyeckue coexuHeHus(34)

4.1. AMUHEL.
AMUHOKHUCIOTEL.
benxu

NuauBuyanbHbId 1
(bpoHTaTBHBIN OIPOC

XapakTepru3oBaTh COCTAB, CTPOECHUE, IPUMEHEHHE,
(u3HUecKre U XUMUICCKUE CBOMCTBA, BAKHEHIITHE
CocoObI NOTYYEeHUs] TUIIUYHBIX IPEJCTaBUTENIEH
a30TCOJEpKAIINUX COSAUHEHUN (TTIMIHA U OEJIKOB)
[osicCHATH Ha MpUMepax 3HaueHHE OETKOB IS
opranusma uenoneka. crnonbp3oBaTb XUMUYECKYIO
CHUMBOJIUKY JJISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHON) Gopmy
OpraHuyecKkux BemecTs. Onpenenars
MIPUHA/IJIE)KHOCTD BEILIECTB K ONPE/IEIIEHHOMY KJlaccy
10 COCTaBy U CTPOEHMIO, Ha3bIBATh UX 11O
CUCTEMAaTHYECKON HOMEHKJIAType; MIPUBOAUTD
TPUBHAJIBHBIE Ha3BaHUS OTACIBHBIX IPEICTaBUTEINEH.
XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA, BayKHEHIINe
CIOCOOBI MTOJTYyYEHUS! TUIIMYHBIX MPEJCTaBUTENEH
a30Tco/IepKallluX COCTUHEHNH (METHIIaMUHA,
INIMLKHA, 0enkoB). OnuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB; MOSICHATH Ha IPUMEPAX

3HaueHUEe OCIIKOB AJI OpraHn3mMa 4CJI0BCKa.

14.04 -5.05

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41b590

Hroro no pazneny

Pa3neJ. 5. BoicokomoJiekyJisipable coeinHeHns (24)
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5.1. ITmacTMmaccsl. 2 NunuBuayansHeiii 1 | Brnagers u3ydyaeMbIMU XUMUYECKUMHU MTOHATUSIMU: 06.05-17.05 |bubmmoreka [IOK
Kayuyku. Bonokna (bpOHTAIBHBIN OIPOC |PaCKPBIBATH CMBIC M3y4YaeMbIX HOHATHIA U IPUMCHSTH https://m.edsoo.ru/7f
9TH MOHATHUS MPH ONUCAHUHU COCTAaBA U CTPOCHHUS 41b590
BBICOKOMOJICKYJISIPHBIX OPTaHUYECKHUX BEIIECTB, IS
00BSICHEHUS OTAETBHBIX (PAKTOB U SBICHUH.
Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY LIS
COCTaBJICHUS CTPYKTYPHBIX ()OPMYIT BEIIECTB U
YpaBHEHUH peakiuil MOIMMEpU3alu U
noJuKoHaeHcanuu. ONHUCHIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBa KayuyKOB, HanOoJee
pacrpocTpaHEHHBIX BUIOB TUIACTMACC, BOJIOKOH;
MIPUMCHCHHE
[TpomesxyTounas Hrorosas k/paborta 19.05-24.05
aTTecTanus
Bcero yacos 34 3
11 KJIACC
Pasznea 1. Teoperuueckune ocHOBBI Xumuu (134)
1.1.Crpoenue 3 PackpreiBaTh CMBICT W3ydaeMbIXx TOHATHHA (BbLBIATH|02.09-21.09

aTOMOB.
ITepnoanueckuit
3aKOH U
Ilepnonnueckas
cucTreMa
XUMHYECCKHX
snemeHToB /. 1.
MenaeneeBa

NunuBuayansHbIi 1
(bpoHTaNbHBIN OIpPOC

JemoncTpanuu: Buabl
Ta0IUI]
«ITepnognueckas
CHCTEMa XUMHUYECKUX
snemenToB J[.M.
MeHnneneena

WX XapaKTepHble TPU3HAKH), YCTAaHABIMBATh WX
B3aUMOCBA3b. PackpbIBaTh CMBICT MEPUOIUYECKOTO
3akoHa JI. M. MeHnneneeBa U J1I€MOHCTPUPOBATH €r0

CUCTEMAaTU3UPYIOIIYIO, 00BSCHUTEIBHYIO U
MPOrHOCTUYECKYIO  (YHKIIHH. XapakTepu3oBaTh
JNEKTPOHHOE  CTPOEHHE  aTOMOB  XMMHMUYECKHUX

2JIEMEHTOB 1—4 mepuoaoB, UCNONb3ys MOHATUA S-, P-,
d-37eKTpOHHBIC OpOUTANM, JHEPreTUYCCKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMHUYECKHX DJJIEMEHTOB W UX COEAUHEHUH 10
nepuonam u rpynnam Ilepuonnueckoit cucremsr [I. 1.
Menneneesna.
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1.2.Ctpoenue
BCIIIECTBA.
MHuoroo6pasue
BEILIECTB

NunuBuyanbHbIN 1
(pOHTAIBHBIN OTIPOC

PackpbiBaTh CMBIC H3y4aeMbIX MOHATUMA (BBLAEISATH
WX XapaKTepHbIE MPU3HAKHN) U IPUMEHSTh 3TU MOHSITUS
IPU ONUCAHUU COCTAaBa M CTPOCHMS BEILIECTB, s
OOBSICHEHUSI ~ OTAENbHBIX  (AKTOB M  sIBICHUIL.
Ornpenenarb BUABI XUMUYECKON CBSI3M (KOBAJICHTHOM,
HOHHOM, METaJUIMYECKOM, BOJIOPOJTHOM ) B
COCIMHEHMAX; THUII  KPUCTAUIMYECKOM  PEIIETKU
KOHKPETHOro BemecTtBa. OnpenensaT BaJ€HTHOCTbh U
CTENEHb OKHUCJIICHHS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHMSIX  pa3MyHOro cocrasa. lIpoBoguth
BBIYMCIICHHS] C MCIOJIB30BAHUEM IOHATUS «MacCOBas
JI0JI1 BeEIllecTBa B pacTBOpe». Bianete m3yuyaeMbIMu
XUMUYECKUMH MOHSTHSIMHU.

23.09-19.10

Bbubmmoreka [JOK
https://m.edsoo.ru/7f
41b590

1.3. Xumuueckue
peaKIuu

NunuBunyansHbi 1
(bpoHTATBHBIN OIPOC

IIpaxTrueckue
pabotsr: Ne 1.
Bnusinue pa3nnyHbix
(dakTopoB Ha
CKOPOCTb XUMUYECKOU
peaxuu.

OOBACHATH 3aBUCUMOCTb  CKOPOCTH  XMMHYECKOH
peakuuu OT pas3auuHbX (akTopoB.  OmnpenensTh
XapakTep CMELIEHUS XHMHUYECKOTO PpABHOBECHS B
3aBUCHMOCTH OT BHEIIHETO BO3AeUCTBUs (mpuHuuIl Jle
HlaTensbe). CocraBiATh  ypaBHEHUS  peakuui
pa3IMYHBIX  TUIIOB; IIOJIHBIE M  COKpall€HHbIE
ypaBHEHMs peaKUUHd MOHHOTO OOMEeHa, Y4YUThIBas
yCIIOBUS, IPU KOTOPBIX 3TH peakUuu UAYT A0 KOHIA.
Hcnone3oBate €CTECTBEHHO-HAY4YHbIE METO/IbI
MO3HAHUS — TMpPOBEACHHUE, HAOIIOJACHHE U OINHUCAHHE
XMMHUYECKOT0 3KCIEepUMEHTa (AEMOHCTPALMOHHBIE U
1a00paTOpHbIE OMbBITHI, MPAKTHUUECKHUE padOThI): IO
OINPEACIICHUIO CPElbl BOJHBIX pPAacTBOPOB BELIECTB,
peakuuii MOHHOrO OOMEHa, BIMSHHUIO Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh peakiuii. CiieoBaTh NpaBuiiamM
M0JIb30BAHUS XMUMHUYECKON MOCYA0N U J1abopaTOPHBIM
00opynOBaHUEM.

21.10-07.12

Hroro no pazneny
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Pa3nen 2. Heoprannueckasi xumus (17 u)

2.1.Merasuiel PacKpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BeLACTATH uX | 09.12-25.01 |bubamoreka LIOK
WHauBHyalbHBIA U |XapaKTePHBIC MPU3HAKH ) U IPUMEHSATh 3TH MTOHSATHS https://m.edsoo.ru/7f
(GpOHTANTBHBIN ONPOC |TPU OMUCAHUU COCTaBA U CTPOSHUS BELIECTB, /IS 41b590
OOBSCHEHUS OT/IEJIBHBIX (PAKTOB M SBICHHM.
OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHUH
[pakTHueckne CBOMCTB HEMETAJUIOB U X COCIUHEHHH C YUETOM
pabotsr: Ne 2. CTPOEHHs UX aTOMOB U 1OJ0KeHUs B llepuonuyeckon
Pewenne cucreMe xumudeckux aeMeHToB JI. M. Menneneena.
AKCIIEPUMEHTAIIbHBIX | XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE
3aja4 1o Teme CBOIMCTBA HEMETAJIOB, HX BAXHEHIINX COCTUHEHUH,
«Hewmetammboy. MOJITBEPIK/Iasi 3TO ONMUCAHNE TIPUMEPAMH YPaBHEHHA
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHH.
XapakTepu30BaTh BIMSHUEC HEMETAIIIOB U UX
COEIMHEHUH Ha JKUBBIC OPraHU3Mbl; OIIMCHIBATH
MPUMEHEHHE B PA3IMYHBIX 00JaCTAX MPAKTHYECKON
JEATeILHOCTH YeJIOBEKa.
2.2 . HemeTauibl NunuBuayanbHblil 1 |PackpbiBaTh CMBICT U3y4aeMBbIX HOHATUN (BBIIEISTh 27.01-04.04

(bpoHTaTBHBIN OIpOC

IIpaxTrueckue
pabotsl: Ne 3.
Pemenue
AKCIEPUMEHTATBHBIX
3a7a4 [0 TeMe
«MeTamb».

WX XapaKTepHbIe MPU3HAKN) U IPUMEHSITH 3TU TOHATHUS
MpY ONMCAHUU COCTABA U CTPOCHHUS BEILIECTB, JJISI
00BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUH.
OOBsCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U MX COCJIUMHEHUM C
Y4ETOM CTPOCHUS UX aTOMOB U MOJIOKEHUS B
[Iepuoanueckon cucreMe XMMUYECKUX JIEMEHTOB /1.
W. MenneneeBa. XapakTepu3oBaTh (ONKCHIBATD)
00I111e XUMUYECKHE CBOMCTBA METAILIOB, UX
BOXHEUIIINX COCAUHEHHM, MOITBEPKAAs 3TO ONHUCAHUE
MIPUMEPAMU YPABHEHHUI COOTBETCTBYIOIINX

XUMHNYECKUX peaKHHﬁ; MMPUMCHCHUEC MCTAJIJIOB B

30




PAa3JINIHBIX OGH&CTHX, a TaK¥XK€ UCIIOJIB30BaHUC UX IJIA
CO3/1aHUS COBPEMEHHBIX MaTepUaIOB U TEXHOIOTHA.
OnuchIBaTh CriocoObI 3alUTHl METAJJIOB OT KOPPO3UH.

2.3.CBs3b 2 Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI 07.04.-19.04
HCOPraHWICCKUX U MO3HaHMs — [IPOBEICHNE, HAOIIOICHUE M OITUCAHUE
ggﬁf&l’;g’emmx XUMHYECKOT0 SKCIEPUMEHTA (J1€MOHCTPALIMOHHBIE U
1a00PaTOPHBIC OIBITHI, IPAKTUIECKUE PAOOTHI).
[TpeacTaBasTh pe3yabTaThl XUMHUYECKOTO
IKCIIEpUMEHTa B (hopMe 3aricu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIUH U JIEIaTh BHIBOBI HA X
OCHOBE.
Hroro no pazaeny 17
Paznea 3. Xumus u xusub (4 u)
3.1.Xumus u Ku3Hb| 3 WupuBuayanbHblid U |PackpbIBaTh posib XMMUM B pemeHnn sHepretndyeckux, | 21.04-17.05 (bubamorexa LIOK
(POHTATBHBIN OIPOC |CHIPHEBBIX U SKOJIOTHYECKHX ITPOOIIEM YEIOBEUECTRA, https://m.edsoo.ru/7f
OIMCHIBATh OCHOBHBIC HAIPABJICHUS PAa3BUTHUS 41b590

Urorosas x/paborta

XUMHYECKON HAYKH U TEXHOJIOTHH.

[TpumensTh npasuiia 6e30macHOro oOpameHus ¢
BEIIECTBAMH, UCTIOJIb3yEMbIMU B IOBCEIHEBHON
KM3HH, IPAaBUJIA TTOBEJICHHS B LENSAX COepEKEHUS
3JI0pOBbsSI U OKpYXKarollel IpUPOJAHON Cpelbl;
TMOHUMATh Bpe/ (OMacCHOCTh) BO3JICHCTBUS HA KUBBIE
OpraHU3MBbl ONPENIEIEHHBIX BEIECTB, CMBICI
MOKa3aTeNs MJIK, TOSCHATh Ha IIPUMepax CIOCOOBI
YMEHbIIIEHUS U MPEJOTBPAILIEHUs] UX BPEAHOTO
BO3JIeHCTBUS. VcTI0nb30BaTh NMOTY4YE€HHbIE 3HAHUS

U TIpe/ICTaBJIeHus 0 cepax JAesiTeIbHOCTH, CBSI3aHHbBIX
C HayKOW ¥ COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK
OCHOBY JIJIsl OpPUEHTALIUU B BBIOOpE CBOEH OyayIien
po¢eCCUOHAIBHON JIEATETHHOCTH.
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ITpomesxxyTouHast 1 Hrorosas x/pabora 19.05-23.05
aTTeCcTals

Uroro no pazneny 4

Bcero yacos 34 | ‘

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ne Tema ypoxka KomnuecTBo yacos DNEeKTPOHHBIE UPPOBBIE
/1 oOpa3oBarebHbIE
Bcero | K/pa Ip./pab pecypchl
0
1-2 | Ilpeamer OpraHMYECKOW XMMHHU, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 2 bubnnorexa [JOK
3HAaYECHHE https://m.edsoo.ru/7f41b
Teopust XUMUYECKOTO CTPOSHHSI OPTAHUYECKUX COSTNHEHHIA 590
A.M.BbytiepoBa, 0OCHOBHBIE MOJIOKEHUS
3-4 | [IpencraBienue o KIaccu(PUKAIMN OPraHUICCKUX BEIICCTB. 2
Homenknarypa (cuctematuyeckas) U TPUBHAIbHbIE HA3BaHUS
OpPraHUYeCKUX BEUIECTB. AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUIA
pan
5-6 | MeraH u 3TaH — MPOCTEUIIHNE PECTABUTENN ATKAHOB 2
AJIKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA
7-8 DOTUJIEH U TTPOINUIICH-TIPEICTABUTEININ aJTKEHOB. 2 [Tonydyenue sTunena
ITpakTruyeckas padora Ne 1. U U3y4YCHUE €TO
CBOMCTB.
9-10 | Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [lonydyenue 2
CHUHTETHYECKOT0 KayuyKa U pe3UHbI. AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHM psAl. AETUIIEH — NPOCTEUIINN
MPEJICTABUTEIb AIKMHOB
11- | BeluucieHus 1o ypaBHEHHIO XUMUYECKON peakuu 2
12 ApeHsbl: 6eH301 U TOIy0J. TOKCUYHOCTh apEHOB
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13- | T'enetnueckas CBS3b YIIIEBOAOPOIOB, MPUHAMIESKANUX K PA3TUIHBIM 2
14 | kmaccam. [Ipupo/HbIC HCTOYHHUKH YIIIEBOJOPOIOB: IIPUPOIHBII ra3 U
MOMYTHBIC HEPTAHBIC T'a3bl, HETb
15- | IlpupoiHble HCTOUYHUKHU YTJIEBOIOPOI0OB: IPUPOIHBIH ra3 U MOMYTHHIE 2 1
16 He(TsAHBIC ra3bl, HedTb
KonTponbHas paboTa mo pazueny «Y rieBogopOIbI»
17- | IlpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BonopoaHas 2
18 CBsI3b. MHOTOaTOMHBIE CITUPTHI: STUIICHTIIMKOJIb U TJIUIEPUH
19- | ®enon: cTpoeHKEe MONEKYIbI, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA, 2
20 npuMeHeHHe. AJbACTHABL: (popManbIeru/ U areTanbIeruy. AIETOH
21- | OgHOOCHOBHBIE MpeeNbHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAS U 2 CoiicTBa pacTBOpa
22 ykcycHas. [Ipaktudeckas pabora Ne 2. YKCYCHOM KHCITIOTBI
23- | CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KaK MPEICTABUTEIH BBICIIIHX 2
24 | kapOOHOBBIX KUCIIOT .MbIIa Kak COJIM BBICIINX KAPOOHOBBIX KHMCIIOT, HX
MOIOLIEE ACUCTBUE
25- | Cnoxuble 3pHUPHI KAK POM3BOIHBIE KAPOOHOBBIX KUCIOT. I HIpoiu3 clnokHAIX S3pUpoB
26 XKupsr: ruaponns, IpuMEeHEHHE, ONOJIOTHYECKast POJIb )KUPOB
27- | YraeBopsl: cocTas, kiaccudukanus. BaxHeimme npeacTaBuTeNu: 2
28 TIII0K03a, PpyKTO3a, caxapo3a. Kpaxman u 1emono3a Kak MpHUpOIHbIE
TIOJINMEPBI
29- | KonTtponbHas pa6ora 10 pasaeny «Kucnopojacoaepixaiie opranuaeckue | 2 1
30 COEUHEHUS». AMUHBI: METUJIAMUH U aHWJIUH
31- AMMHOKHCIIOTHI KaK aM()OTEPHbIE OpraHMUeCKUe COSIMHEHHS, UX OGHoIorideckoe BHaueH}te. [lenTu st
32 Benku kak mpUpoIHBIE BEICOKOMOJIEKYIISIPHBIE COSTMHEHHS
OcHOBHbIE TIOHATHS XHUMHH BHICOKOMOJIEKYIISIPHBIX COSTMHEHUH. 2 1
33- | OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEINHEHHHA.
34 | IlnacT™Macchl, Kay4yKH, BOJIOKHA
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KIIACC

Ne
n/a

Tema ypoka

KomnunuectBo uacoB

Bcero

Kown/
pab

IIpakTuueckue
paboThl

DJEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

XUMUYeCKu# 351eMeHT. ATOM. DIIEKTPOHHAs KOH(MUTYpAIHs aTOMOB
[Tepuonnueckuii 3akoH u [leproanueckas cuCTEMa XUMUYECKHUX
anemenToB JI. 1. MenpeneeBa ux cBsisb C COBPEMEHHOM TeOpUei
CTPOEHUS ATOMOB

2

bubmuorexa [IOK
https://m.edsoo.ru/7f41b590

3-4

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M MX
COCIMHEHHUH 10 TpyNIaM U nepuoiaM. 3Ha4eHHE MePUOINIECKOTO

3aKOHAa U CUCTCMbI XUMHUYCCKHUX 2JICMCHTOB HI/I Menaeneena B Pa3sBUTHUHU

HayKH. CTpOCHI/IC BellleCTBa. XHUMHUYECKas CBA3b, eé BUABI; MCXaHU3MBI
O6p830BaHI/I$I KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

BanentHocTh. DneKTpooTpuiaTeabHOCTh. CTENeHb OKUCIEHUS.
BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIpHOTO cTpoeHus. [lonsitue o
JUCIIEPCHBIX cUcTeMax. VICTUHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE

7-8

KJ'IaCCI/I(I)I/IKaI_II/IH U HOMCHKIJIaTypa HCOPTraHUYICCKUX COC,Z[I/IHCHI/II\/’I.
I'enetmueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIIACCOB
3akoH COXPAHCHUA MACCHI BCUICCTB; 3aKOH COXPAaHCHUS U ITPEBPAILICHUA
OHCPTHUH IMPU XUMHUYCCKUX PCAKITHAX

9-10

CxkopocTts peakninu. OOpaTuMbie peakiini. XUMHYECKOE PAaBHOBECHE
[IpakTnueckast padora Ne 1.

Bnusinne pa3nuuHbIx
(hakTOpoB Ha
CKOPOCTb
XUMHYECKOH
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peakuuu

11- | DnexTponuTnueckas auccoruanus. [lousaTue o BOIOpoAHOM Mokazarene | 2
12 (pH) pactBopa. Peakiiun umonHoro odmeHa. ['uaponus opraHM4ecKux 1
HEOpraHMYEeCKUX BelecTs. Aitorpomnusa. OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIEC peakuuu. [ToHsTre 00 371eKTpon3e
13- | KonrponbsHas pabora mo pasaeny «TeopeTnueckne OCHOBBI X UMHH » 2 1
14 Mertael, ux noyioxxenue B [lepuoamueckoit cucreme xumuueckux 3nemenToB J1. M. MenjieneeBa u 0cOOEHHOCTH CTpoeHHs aroMoB. O0mue ¢u
CBOMCTBA METAJLIOB
15- | CnnaBbl MeTauIoB. DJIEKTPOXUMUYECKUH Pl HAIPSKEHUI METalIOB 2
16 XuMmuyeckue cBoricTBa MeTayioB. CIlIaBbl METAJIIOB
17- XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAJUIOB (HATPHM, KAJIHH, 2
18 KaJIbIIMH, MAarHUH, A TIOMUHHAN ). XUMHUECKHE CBOMCTBA XpOMa, ME/IH
XnMHYeCcKre CBOMCTBA IIMHKA, JKeae3a U UX COSIMHEHUH
19- [TpakTrueckast pabota Ne 2 Hemeranibl, X MOJI0KEHHE B 2 "Pewenue
20 [Tepuonnueckoit cucreme xumuyeckux 3yemeHToB /1. 1. MenneneeBa u JKCIIEPUMEHTAIIBHBIX
0COOCHHOCTH CTPOCHHUS aTOMOB 3a/1a4 1o Teme
«Mertamab»"
21- ®dusnyeckue CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha 2
22 pUMepe KUCI0poa, cepsl, pocdopa u yriepoaa) XUMHUECKUE CBOICTBA
raJjOreHOB, CEPbl U UX COCAUHECHUI
23- XuMu4eckue cBorcTBa a3oTa, pochopa U X coeAMHEHUN 2
24 XHUMHYECKUE CBOMCTBA YIiIepoaa, KPEMHUS U UX COCINHEHHUN
25- | [IpumeHeHne BaKHEHIIINX HEMETAUIOB U UX COCTUHEHHM 2 1
26 O06o0mIeHne 1 cucTeMaTu3aIs 3HaHu# 1o TeMe «Hemeramnby.
27- Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEaKIUil U 2 «Pemenue
28 TepMoxumuueckue pacuétel. [Ipaktudeckas padora Ne 3 IKCIIEPUMEHTAITLHBIX
3a/1a4 1o Teme
"Hemerannsl"»
29- | Heopranunueckue u oprannueckue Kuciaotel. Heopranmueckue u 2
30 OpraHMYeCKHe OCHOBaHUS. | eHeTHUecKas CBS3h
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31- | Poap xumMuu B 00€CTIEYCHNH 3KOJIOTMYECKON, SHEPTeTUIECKON 1
32 MUIIEBOW OE30MaCHOCTH, pPa3BUTUU MeauliuHbl. [IpeacraBneHus o6
OOIIMX HAYYHBIX MPUHIIUIIAX TPOMBIIIJICHHOTO MOJy4EHUS BAXKHEHIITNX

BEIIECTB
33- | YenoBek B MHpPe BELIECTB U MAaTEPUAIOB. XUMUS U 3JI0POBbE YEIOBEKA
34 1
34
OO11ee KOJIMYECTBO YaCOB IO IPOTpaMMe
Bcero no nporpamme 3a 10-11 kmacc 68

36




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
1.Xumus 10 knacc.ba3zoBbiil ypoBeHb: yUeOHUK 7151 00111€00pa30BaTeIbHBIX
yupexaennii / B.B.ITaceunuk- Mocksa : ITpocsenienue, 2023— Teker :
HETIOCPEICTBEHHBIH.

2.Xumus 11 xnacc. ba3oBblit ypoBeHb: y4eOHUK I 00111€00pa30BaTeIbHBIX
yupexaenuit / O.C.I'abpuensn- Mocksa : Benrana-I'pad, 2022— Tekcr :
HETIOCPEACTBEHHBIM.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1 Xwumums 10-11  xmacc. ba3oBwlif  ypoBeHb:  y4eOHHMK  JIst
obmeoopazoBarenbHbIX yupexaeHut /  O.C.I'aOpuensn - MockBa : BeHrana-
I'pad, 2022— TekcT : HenOCPEACTBEHHBIM.
2. Kypnan «XuMus B MIKOJE»: HAYIHO-TEOPETHUECKUNA U METOIUUCCKUIN
KypHaI
/M3natenbctBo «l{eHTpXUMITpEce)

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 Poccuiickuii o011eo0pa3oBaTeIbHBIHN nopTan —
URL:http://www.school.edu.ru — Tekct : 35eKTpOHHBIH.

2 ®enepalibHOE areHTCTBO MO 0OpazoBaHuio PO MunucrepcTBa 00pa3zoBaHus
u Hayku PD— URL:http://www.ed.gov.ru — TekcT : 31eKTpOHHBI.

3 ®enepanbHblil caiit Poccuiickoro oopazosanus — URL:http://www.edu.ru —
TekcT : JIIEKTPOHHBIMN.

4 bubnvoTreka >IEKTPOHHBIX HATJSIHBIX TOcoOui mo Xumuu s 11 kimaccos
—  URL:http://www.school-collection.edu.ru/catalog/res/ -  Texkcr
AIEKTPOHHBIN.

Peanuzanust mporpaMmbl yueOHON JAUCIUIUIMHBI OOECIeueHa CJIeAyIOMUMU
CIIECIIMATIbHBIMU TTOMEILICHUSIMMU:

1.ITIK, mynbTUMEIUIHOE 000pYI0BAHUE:
Kommnsrorep1-mr.
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