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1. ITosicHuTeILHAS 3aIUCKA

Pabouas nmporpamMma 1o yueOGHOMY NMpeaMeTy «XHUMHs «yTIIyOJIeHHbIH ypoBeHb» it 10-11 kimacca pazpaboTrana Ha OCHOBE:

1. ®enepanbHOro rOCYIapCTBEHHOTO 00Pa30BaTENLHOTO CTaHAApTa CpeaHero obmero oopasoBanus (yTB. mprkazoM MuHHCTEpCTBA 00pa3oBaHus U HayKu PO
ot 17.05.2012 Ne 413 ¢ uzmenenusmu ot 12.08.2022 r.).

2. @enepanbHOi 00pa30BaTENbHOI MPOrpaMMBbI CpeIHEro 001ero oopazoBanus (yTB. mpukazom Munnpocseuienus Poccun ot 18.05.2023 Ne 371).

3. O6pazoBarensHoit iporpammbl MOY Jlunes Ne 3 ot 28.08.2023 r.

OcymectBiienne paboueil mporpammel npeamnosnaraet ucnosnb3oBanue Y MK Xumusd. B.B.Epemun u ap. Kypce (10-11). YrayGnenssiit ypoBeHb:

1. Xumwus: Yrioy6uennsiit ypoBens: 10 kiacc: yue6nuk / B.B.Epemun, H.E.Ky3pmenko, B.1.Tepenun, A.A./Ipo3nos, B.B.JIynusn; nox pen. B.B.JIlynuna. — 6-
e m3., mepepad. — M.: llpoda, 2021. — 446 c.

2. Xumwus. YrinyoneHusiid ypoBeHb. 10—11 kmaccsl : pabouast mporpamma k tuanu Y MK B. B. Jlynuna : yueOHo-meroanueckoe nocooue / B. B. Epemun, A.
A. Iposnos, U. B. Epemuna,d. FO. Kepumos. — M. : [Ipoda, 2017. — 324 c.

3. Meroaunueckoe nocodue k yueOnuky B.B. Epemuna, H.E. Ky3pmenko, B.M.Tepenuna u ap. «Xumus . Yray6sueHnnsiii ypoeHb».10 kinace/ B.B.Epemun
A.A.Jlpo3nosa, 1.B.Epemuna, B.11.Maxoununa, O.}0.Cumonona, 3.10.Kepumos.-M : JIpoda, 2018.-339 c.
WNupopmanvonHsie cpeacTaa
1. http://www.alhimik.ru. TIpencraBneHs! crneayromine pyOpUKU: COBEThI aOUTYPHUEHTY, YYUTEIIO XHMHUH, CIIPABOYHHUK (MOJ00OpKa TaOIHIl  CIPABOYHBIX
MaTepuasoB), Becénas XUMHs, HOBOCTH, OJIMMITNA/IbI, KYHCTKaMepa (MCTOPUYECKUE CBEACHMUS).
2. http://www.hij.ru. XXypran «Xumus 1 )KU3Hb»
3.http://chemistry-chemists.com/index.html. DnekTpoHHbI# KypHAIT «XUMHKH U XHMHUS», B KOTOPOM MPEACTABICHBI OMBITHI 10 XMMUU U 3aHUMATEIbHAS
uH(popMaIys, MO3BOJIAIOLINE YBIIEYb YUEHUKOB SKCIIEPUMEHTAIBHOM YacThIO MPeIMETa.
4. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa Mo XHMHUH.
5. http://www.prosv.ru/. Tlocobust s yJammxcs, B TOM YHCIE I MOArOTOBKH K mToroBoi arrecranuu (OI'D m EI'D), Metoamdeckue mocoOus st
yuuTeIeH, HaydHO-TIONYJIsipHAast TUTEpaTypa Mo XUMHH.
6. http://him.1september.ru Enqunas xomnexuus L{IOP: [TpenmerHas xommeKius «XuMusH

7. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIe SKCTIEpUMEHTHI: XxuMHus. Komteknus Poccuiickoro 001eoopa3oBaTeibHOTO
nopTrasna

8. http://www.chemnet.ru I'azeta «XuMus» 1 caliT s yuutens «5 uay Ha ypoKk XUMUU»
9. bubnunoreka [IOK https://myschool.edu.ru/
10. bubmmoreka LIOK https://m.edsoo.ru/

XuMHUsl Ha ypOBHE YriyOJEHHOrO M3Y4YEHMsI 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTEeCTBEHHO-HAaydHOro oOpazoBaHus ydamuxcsi 10—-11 kmaccoB. M3ydenue
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mpeaMeTa, pearn3yeMoe B YCIoBHIX Au(@epeHIupoBaHHOT0, MTPOGUIBLHOT0 00ydYeHHs, MPU3BAHO O00ECIEYUTh 00IEe00pPa30BATENFHYI0 U OOMIEKYIBTYPHYIO
MOJITOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIMMYIO JJISl a1allTalluy UX K OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU B COIIMYME, a TaKXKe AJIs MPOJOHKeHUsT 00yueHus
B OpTraHU3aIUAX IPOPECCHOHATBHOIO 00pa30BaHUs, B KOTOPHIX XUMHUS SBISETCS OJHOW U3 IPUOPUTETHBIX TUCIUILIHH.

[Tpu u3ydenun y4eOHOro mnpeaMera « XuMus» Ha yriayOnEHHOM YpOBHE TaKKe, KaKk Ha ypOBHE OCHOBHOI'O U CpeJHero obuiero oopazoBanus (Ha 6a30BoM
YPOBHE), 3aja4eil NMEepPBOCTEIICHHOW 3HAYMMOCTHU SBJIAETCS (POPMHUPOBAHME OCHOB HAYKHM XHMHUHM KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHUECKOU
NeSITeIbHOCTH YEJIOBeKa U OJIHOTO M3 KOMIOHEHTOB MUPOBOW KyNbTyphl. PerieHue 3Toil 3aiauu Ha yriayOJaEHHOM YpPOBHE M3YYEHHs IpeaMeTa Mpeanoiaraet
peaM3alnio TAKUX IeJIel, KaK:

dbopMupoOBaHUE TPEICTABICHUIA:

0 MaTepUaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MTO3HABAEMOCTHU SIBJIEHUM MPUPOJIbI, O MECTE XMMHUM B CUCTEME €CTECTBEHHBIX HAyK U €€ Beayllei
ponu B 00ECleYeHNH YCTOMYMBOTO Pa3BUTHUSI YENIOBEUECTBA: B PEUICHUH MPOOJIEM SKOJIOTMYECKOM, SHEPreTHYecKoW M MUIEBON 0e30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3JAaHWM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHMKOB OJHEPTUH, B OOECIIEYCHHWH PAIMOHAIBHOTO MPHUPOIONOIB30BaHUA, B (POPMHUPOBAHUH
MHUPOBO33PEHUS U OOIIECH KyIbTYPhl YETIOBEKA, a TAKXKE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOIHON CPEIE;

OCBOCHHE CHCTEMBI 3HaHUI, JIEKAIUX B OCHOBE XUMHUECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOH KapTUHBI MUpa: (PyHIaMEHTAIbHBIX TOHATUH, 3aKOHOB
U TEOpUHd XHMHUHU, COBPEMEHHBIX IPEJCTABICHUN O CTPOCHHUM BEILIECTBA HA PA3HbIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISPHOM, O
TEPMOJUHAMHYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMMHUUYECKUX PEaKLUH, O XMMHUYECKOM PABHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX,
00 o0IIMX HAYYHBIX MPUHIIUIIAX XUMHYECKOTO IPOU3BOICTBA;

dopMupoBaHrue y oOydaroIIMXCsl OCO3HAHHOTO MOHMMAaHHS BOCTPEOOBAHHOCTU CHCTEMHBIX XMMMUYECKHUX 3HAHUN Uil OOBSCHEHUS KIIIOUEBBIX HUICH U
npoOJeM COBPEMEHHON XUMMH, /sl OOBSCHEHUS M MPOTHO3UPOBAHMS SBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYyYHYIO MPUPOJY; TPAMOTHOIO pEIleHUs MpoliieM,
CBSA3AaHHBIX C XHMHEW, MPOTHO3UPOBAHMS, aHAIU3a U OILEHKH C TO3UIUN DKOJIOTMYECKOM O€30MacHOCTH TMOCIEACTBUNM OBITOBOM M TPOU3BOJICTBEHHOU
NeSITeIbHOCTH YEJIOBEKA, CBI3aHHON C XMMUYECKHM IIPOM3BOICTBOM, HCIIOJIb30BAaHUEM U NepepabOTKON BEILECTB;

yriayOieHue npeAcTaBiIeHui 0 HaydHbIX METOaxX MMO3HaHus, HEOOXOIUMBIX I MPUOOPETEHNUs] YMEHUN OpUEHTHUPOBATHCS B MUPE BEUIECTB U OOBSICHEHUS
XUMHUYECKUX SIBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKOM EATENBHOCTH U IOBCEAHEBHON XKU3HU.

B nnane peanuzanuy nepBoouepeIHbIX BOCIIMTATENbHBIX U Pa3BUBAIOLINX (YHKIUI 1IEIOCTHOM CUCTEMBI CpeHEero o01iero o0pa3oBaHus MpU U3yYECHUU
npeamera «XuMUs» Ha yriayOoJl€HHOM YpOBHE 0cO0YI0 aKTyalbHOCTh PHOOPETAIOT TAaKUE IeJTH | 3aa4H, KaK:

BOCIIUTAHUE YOEXKIEHHOCTH B TMO3HABAEMOCTH SIBICHUN NPUPOJBI, YBAXKEHUS K MPOIECCY TBOPUECTBA B OOIACTH TEOPETUUYECKUX U IPUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, (POPMHUPOBAHUE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO M TO3HAHHMIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHMs OOIIEUYETOBEYECKHX
IIEHHOCTEH;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, MHTEIIEKTYAJIBHBIX M TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs, (OpMHUpPOBAaHME Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMO0Opa30BaHUIO U HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEUIHON MpodecCHOHaIbHON U 00IIEeCTBEHHOU 1eATENbHOCTH, OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M MTOTPEOHOCTH B 3/10POBOM 00paze )KU3HH;

dbopMupoBaHHEe yMEHUH M HAaBBIKOB Pa3yMHOTO IPHUPOIOIOJIB30BAHUS, Pa3BUTHE SKOJIOTHMUECKON KYyJIbTYphl, MPUOOpETEHHE OIbITa OOIIECTBEHHO-
II0JIE3HOM 3KOJIOTUYECKON JEATENBHOCTH.

OO0111ee YUCITO0 YacoB, OTBECHHBIX IS U3YUYEHUS XUMHUHU Ha yriayoieHHoM ypoBHe, — 204 gacoB: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kmacce —



102 yaca (3 yaca B HEZIENI0).

JInuHoOCTHBIE, MeTaNpeAMeTHbIE, MPeIMeTHbIE Pe3y/bTaThl

B coOTBETCTBHU C CHCTEMHO-ICSTEIBHOCTHBIM TOAX0J0M B CTPYKTYpE JIMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MpEAMETa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BBIICTICHBI CIICYIOIINE COCTABIISIONIHUE:

0CO3HaHUE 00YJAIOIIMMHUCS POCCUHCKON IPaXIaHCKOH WICHTHYHOCTH;

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOTIPE/ICIICHHIO;

HAJIMYUE MOTHBALIUH K 00yJYECHHIO;

TOTOBHOCTH U CIIOCOOHOCTE 06y11a101111/1xcsl PYKOBOACTBOBATLCA IPUHATBIMU B O6III€CTB€ [MpaBHUJIaM1 U HOPMAaMH ITOBCACHUS,

HaJIMYUE IPABOCO3HAHUS, IKOJIOTUICCKON KYIbTYPHI;

CIIOCOOHOCTH CTaBUTh LCJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIMYHOCTHBIEC PE3yJIbTAaThl OCBOCHHS MpeaAMeTa «XHUMHS» OTpPakaroT CHOPMHPOBAHHOCTH OIbITA IMO3HABATEILHON M MPAKTHUYCCKON IESTEIbHOCTH
00y4aroIIKXCs B MPOIECCe peaan3alui 00pa3oBaTeIbHON ACATSIbHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» OTPaXalT CPOPMHUPOBAHHOCTH OIMbBITA MO3HABATEIBHOW W MPAKTHYECKOH IESTEIbHOCTH
00y4aroIIMUXCs B IPOIECcce peaan3anni 00pa3oBaTeIbHON AEATSIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskAaHCKOTO BOCIIMTAHHMS:

OCO3HaHHUA 00y4JaroLMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

NPEJICTABICHUS O COIMATBHBIX HOPMAX M MPAaBUJIAX MEIIMYHOCTHBIX OTHOIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOﬁ ACATCIIBHOCTU IPpHU CO3OaHHUUN y‘-I€6HBIX IIPOCKTOB, PCHICHUUA y‘-IC6HI)IX 1 IIO3HaBaTCIbHBIX 3aJad, BBIIIOJIHCHHU
XUMHUYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYIUX MPHU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHU:

ONEHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTEUYECTBEHHOU XUMHUU,

YBaXXCHHUA K MPOLECCY TBOPYECTBA B oOiactu TCOPHUU U MPAKTHYCCKOI'O0 NPHUIIOKCHHUA XUMHHU, OCO3HAHUA TOI'0, YTO AJAHHBIC HAYKHW €CTb PE3YyJbTaT
JUTUTEITLHBIX HAOIIOJICHUN, KPOTIOTJIMBBIX 3KCIIEPUMEHTAIBHBIX MIOMCKOB, IIOCTOSHHOTO TPYy/Ia YYEHBIX M IPAKTHKOB;

HHTEpECCa U MO3HABATCIIBHBIX MOTHBOB B IIOJYUYCHHUHU W MOCIICAYIOIIEM aHAIU3€C I/IH(bOpMaHI/H/I 0 MEPCAOBBIX TOCTHIKCHHUAX COBpeMeHHOﬁ OTEUECTBEHHOU
XMMUH,

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHUA:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOT'O TIOBEJICHUS;

CIIOCOOHOCTH OLCHUBATh CHUTYyallUHW, CBA3AHHBIC C XHUMHWYCCKUMH ABJICHUAMH, WU IMPUHHUMATb OCO3HAHHBIC PCHICHUA, OPHUCHTHPYACh Ha MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTU OLICHUBATH CcBOE IMOBEACHUE U IMOCTYIIKHU CBOUX TOBapHH_[eI\/'I C HO3HHI/II>1 HPABCTBCHHBIX U ITPABOBBIX HOPM U C yqéTOM OCO3HaAHUA HOCHe)ICTBI/Iﬁ




IIOCTYIIKOB;

4) hopmMHpOBaHUs KYJIBTYPbI 3I0POBbS:

NOHMMAaHMS LIEHHOCTEH 370pOBOro M 0e30MacHOro obpasza XHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (DHM3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOuroIeHust TpaBuil 0€30MacHOro 00paleHNs C BEIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBON ACATEIBHOCTH;

IOHUMAaHMs LIEHHOCTH MIPAaBUJI HHAUBUIYaIbHOTO U KOJJIEKTUBHOIO 0€30IaCHOr0 MOBEJICHHS B CUTYALMSIX, YTPOXKAIOIIUX 3/I0POBbIO U KHU3HHU JIIO/IEH;

OCO3HAHMS MTOCTICICTBUI U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB, KYpEeHHs);

5) TpyI0BOrO BOCIIUTAHHUS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIE10BATEIbCKON €SI TEIbHOCTH, OOLECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKH Ha aKTHMBHOE Y4acCTHE B PELICHUH IPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalpaBIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJIbI);

MHTEpeca K IPAKTUUECKOMY U3YUEHHIO MPOQECCHl pa3IuiyHOIo poja, B TOM YHCIIE HA OCHOBE IPUMEHEHUS PEAMETHBIX 3HAHUN 110 XUMUH;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM IeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHyaTbHON TPACKTOPUN 00pa3oBaHms, Oyayliel mpodeccuu U pean3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U NOTpeOHOCTEH 0011ecTBa;

6) 9KOJIOIMYECKOrO BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPO/I€ KaK HCTOYHUKY CYILIECTBOBAHUS JKU3HU Ha 3eMIIe;

MOHMMAaHHUS [VI00AJILHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, BIUSHUS 3KOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE MPUPOAHON U COLMAIIBHOM CpeJibl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHMS JOCTHIKEHUH XMMUH JJIs1 pEIIeHHs] BOIIPOCOB PALMOHAIBHOTO MPUPOJIOTIONIb30BAHMS;

AKTUBHOT'O HENpUSITHUS JIEHCTBUM, MPUHOCSIIIUX BpPEI OKpYXKarolled NPUPOIHON cpelle, YMEHHs MPOTHO3UPOBATH HEOIAroNpHUsATHBIE IKOJIOTHYECKUE
MOCJIEACTBYS IPEANPUHUMAEMBIX I€HCTBUN U MPEAOTBPAILATh UX;

HaJIMYUSl PA3BUTOrO SKOJIOTMYECKOIO MBILIUIEHUS, SKOJIOTMUYECKON KYyJIbTYphl, ONbITA JAEATEIbHOCTH SKOJOTMYECKOM HalpaBlI€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MU B IO3HABATENbHOM, KOMMYHHMKATUBHOW M COLMAJIBHOW NpPAKTHUKE, CHOCOOHOCTH M YMEHMS AaKTHUBHO NPOTUBOCTOSTH HJI€O0JIOTHU
xemohobuu;

7) LEHHOCTH HAYYHOT'O [TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHUA CHEMU(PUKA XHMUU Kak HayKHM, OCO3HaHUs e€ poiu B (OPMUPOBAHMM PALMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUHM LIEJIOCTHOTO
NPEJCTaBICHU 00 OKpY)KalolleM MHpE KaK O €IMHCTBE HMPUPOABI U YeJIOBeKa, B MO3HAHUU NMPHUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpOoOJIeM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJISI COBPEMEHHON LMBWIM3ALMU: B €€ T'YyMAaHHUCTUYECKOM HAINpPaBICHHOCTH M BAXXHOH POJM B CO3JaHUU
HOBOM 0a3bl MaTepHaIbHOM KYyJIbTYphI, B PELICHUHU TJI00AIbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOW, SHEPreTHUECKOW, MUIIEBOH U
HKOJIOTUYECKOM ©0€30IacHOCTH, B Pa3BUTHH MEIUIMHBI, O0ECIIEYeHUU YCIOBHUH YCIIEHIIHOTO TpPyAa M SKOJIOTMYECKH KOM(OPTHOW JKM3HU KaXJO0TO UIeHa
00II1eCTBA;

€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH: NMOHMMAHUs CYLIIHOCTH METOJIOB NO3HAHUS, UCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax, COCOOHOCTH HCIOIb30BaTh
MoJiydyaeMble 3HAHUS JJI aHajdu3a U 0ObSACHEHUS SBJICHUI OKPYXKAIOIIEro MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUSI 1eJIaTh 000CHOBAaHHBIE 3aKIIIOUEHUS




Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C [EIbI0 TIOTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIILHO MUCI0JIb30BaTh XMMHYECKUE 3HAHUSI JIJIS1 PEIICHUSI POOJIeM B pealbHBIX KU3HCHHBIX CUTYaIIHIX;

WHTEpeca K MO3HAHUIO, HCCIICIOBATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpPa30BaHMIO, K AKTUBHOMY ITOJYyYEHHIO HOBBIX 3HAHHMM 10 XUMHUH B COOTBETCTBUU C
KU3HEHHBIMU MTOTPEOHOCTIMU;

HWHTEpeca K 0COOEHHOCTSM TPy/a B Pa3aIudHbIX chepax mpodhecCHOHATBHOM MeATeIbHOCTH.

MeTanpeaMeTHbIe Pe3yJIbTaThbl OCBOCHUS IPOTPAMMBI [0 XMMHH Ha YPOBHE CpeHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYUMBbIE U1 (OPMUPOBAHMSI MHPOBO33PEHHUS OOYUYAIOLIUXCS MEXKIUCIUILUIMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAyYHbIe TOHATHUS, OTpaKaoIlue
[[EJIOCTHOCTh HAYYHOH KApTUHBI MHUpPA M CHEHU(PUKY METOJOB ITO3HAHWS, HCIIOJIb3yeMbIX B ©CTECTBCHHBIX HayKaxX (Marepusi, BEIIECTBO, DHEPTHs, SBJICHUE,
MPOLIECC, CUCTEMa, HaAY4HbIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeI0BAaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JApYyTue);

YHHBEpCaJIbHbIC YyUeOHBIC ICHCTBHS (IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, pPETYJISTHUBHBIC), oOecneunBammue (HopMHpOBaHWE (PYHKIIMOHATBHON
IPaMOTHOCTH U COI[MAIbHON KOMITETEHIIUU 00y4aroIXCs;

CIIOCOOHOCTh OOYYaIONIMXCS HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHYCCKHUC 3HAHHWS W YHUBEPCAIbHBIC Y4YcOHBIC JCUCTBHUS B
MTO3HABATEIPHON U COITMAIBHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJCHHE YHHBEPCATHHBIMA YYCOHBIMU IMO3HABATCIBHBIMH, KOMMYHUKATUBHBIMH U PETYISITHBHBIMU
IEUCTBUSIMU.

OBIajicHUEe YHUBEPCAIbHBIMH YICOHBIMU ITO3HABATCIHbHBIMH JICHCTBUSIMU ;

1) 6Ga30BbIE JTOTHYECKUE ICHCTBHS !

CaMOCTOSITEIIEHO (JOPMYITUPOBATE U aKTyaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]1aBasi TapaMeTphl M KPUTEPUH UX JTOCTHKEHHUS, COOTHOCUTH Pe3yNbTaThl IEATETHbHOCTHU C MOCTABICHHBIMH IIEJISIMU;

UCIIOJIb30BaTh TIPH OCBOCHHUH 3HAHWN MPHEMBI JIOTHUECKOTO MBIIMUICHUS: BBIACIATh XapaKTepHbIe MPU3HAKW TOHITHH W yCTaHABIMBATh MX B3aHMMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS [Tl OOBSCHEHUS OTJIENbHBIX (DAKTOB U SBICHHUIA,

BBIOMpATh OCHOBAHWS M KPUTEPHUH TS KIIACCU(UKAIIMN BEIISCTB U XUMHYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMH;

CTPOUTH JIOTUYCCKUE PACCYXICHUS (WMHIYKTUBHBIC, JCTYKTHBHBIC, 110 AHAJIIOTHHN), BBISBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B PACCMATPHBACMBIX
SIBIICHUAX, ((OPMYITHPOBATH BBIBOJIBI M 3aKITFOUCHHUS;

NPUMEHSTh B TPOIECCe TMO3HAHHS HUCIOJb3yeMble B XMMHU CHMBOJMYECKHE (3HAKOBBIE) MOJENH, MPEOOPa3OBBIBATH MOJAEIBHBIC MPEIACTABICHUS —
XUMHUYCCKHIA 3HAK (CHMBOJ) 3JIEMEHTa, XUMUYecKas (popMmyna, ypaBHEHHUE XMMHYCCKONH PEaKIUU — MPHU PEIICHUH YYCOHBIX IMO3HABATEIBHBIX W MPAKTHICCKUX
3a/1a4, TPUMEHSITh Ha3BaHHBIE MOJICIbHBIE MPECTABICHUS AJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIE MCCIIEIOBATEIbCKHE TCHCTBHUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHHUS BEIIECTB M XUMUYECKUX PEaKIU;

(bopMyIUPOBATh MENN U 337291 HCCIICIOBAHUS, NCIIOJIb30BaTh MIOCTABICHHBIE U CAMOCTOSATEIHHO CPOPMYTUPOBAHHBIC BOIPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI J1s1 (HOPMUPOBAHUS TUIIOTE3HI 0 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHU;

BJIQJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUS M MPOBEJCHUS YICHHUSCKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOMATh 33 XOJIOM




MpoIIecca, CaMOCTOSTENILHO MMPOTHO3UPOBAThH €T0 Pe3yibTar, GOpMyITUPOBATH OOOOIICHHS U BHIBOABI OTHOCUTEIHHO JTIOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHHS,
COCTaBJISATH 0OOCHOBAHHBIM OTUET O MPOJIEIIaHHOM padoTe;

nproOpeTaTh ONBIT YYEHUYECKON MCCIIEA0BATENbCKOM U MPOCKTHON AEATENbHOCTH, MPOSBISATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY
METO/I0OB pEUICHUs IPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METO/I0B [TO3HAHMUSL.

3) pabora ¢ uHboOpMAaIUECH:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMaNMK (HAYYHO-TIOMYJIsIpHAs JINTEpaTypa XUMUYECKOTO COJIEP KaHUs, CIIPABOYHbIE TOCOOUS, PECYPChI
WuTepHeTa), aHaM3upoBaTh MH(YOPMAIHIO pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATD €€ IOCTOBEPHOCTh U HEMTPOTHBOPEYHBOCTH;

dbopMynupoBaTh 3alpochl U MPUMEHSATHh Pa3IMYHble METOJbl MpPHU MOHCKE U 0TOOpe MHPOpMAIMU, HEOOXOIUMOW JUIsi BHINOJHEHHS Y4eOHBIX 3a7ay
OIPENIEIIEHHOTO THUIIA;

NpPUOOpPETaTh OMBIT UCIIOJIB30BAHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO (hOpMY TIpeCcTaBIeHUS HHPOPMALUH (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHBIH S3BIK B KAaueCTBE CpEACTBA MpU paboTe ¢ XUMHYECKON HHQOpManmeil: NPUMEHSITh MeXIpeaMeTHble (dusmueckue u
MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00peBUATYphI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTISIAHOCTH.

OBH&I{CHI/IG YHUBCPCAJIbHBIMU KOMMYHHWKATHUBHBIMHA IleICTBHHMI/IZ

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ AHAlora W/WIM IJUCKYCCHUU, BBICKA3bIBaTh WIEH, (HOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTCIIBHO BBIITOJIHCHUA HpGI[J'[O)KeHHOI‘/JI 3aJ1a4u,

BBICTYNATh C MPE3EHTALMEl pPEe3yJbTaTOB IMO3HABATEIBHON JEATEIbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH MPHU
BBITIOJIHCHUM XUMHYECKOTO JKCIIEPUMEHTa, MPAKTUYECKONW pabOoThl MO HCCIEAOBAHHIO CBOWCTB M3ydaeMbIX BEIIECTB, peaiM3allii y4yeOHOTO NpPOeKTa, U
(GbopMynHpOBaTh BEIBOJBI MO Pe3ybTaTaM MPOBEIEHHBIX UCCIEAOBAHNUN MyTEM COTIIACOBAHUS MO3UIIHMI B X0/1€ 0OOCYKICHHS 1 0OMEHAa MHEHUSIMHU.

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMU PCTYJISATUBHBIMU I[GﬁCTBI/IfIMPIZ

CaMOCTOSTENIbHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK IO3HABATENIbHYIO JI€ATEIbHOCTh, ONpENENss €€ Leld U 3a/ladyd, KOHTPOJIUPOBaTh M MO MEpE
HEOOXOJIMMOCTH KOPPEKTHPOBaTh MpeJlaraéMblii aJIrOpuTM JAEMCTBMM IpU BBINOJIHEHWH YYe€OHBIX M MCCIEAOBAaTEeNbCKUX 3ajad, BbIOMpaTh Haubousee
3¢ hHeKTHBHBIN CIOCO0 WX PEIICHUS ¢ YYETOM MOyueHHUs] HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBJISATh CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IIpeameTHbIe pe3yabTaThbl 0CBOCHUA Kypca «Opranuveckass XuMHUs» OTPAKAIOT:

chopmupogannocms TPEICTABICHHUI: 0 MECTe U 3HAYEHUU OPTaHUYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJH B 00ECIIEUeHUH YCTOWYUBOTO
Pa3BUTHA YCIIOBECUYCCTBA B PCIICHHUNU np06neM BKOHOFH‘ICCKOﬁ, 3HepFeTI/ILIeCK0ﬁ u HPIHIGBOP'I 6630HaCHOCTI/I, B pa3BUTHU MCIUIIUHBI, CO3JJaHUH HOBBIX MAaTCPHUAJIOB,
HOBBIX MCTOYHHKOB DHEPTUH, B 00ECIIEUEHUH PAllMOHAILHOTO MPUPOIONOIB30BaHMs, B (DOPMHUPOBAHIN MHPOBO33PEHHS U OOIIEH KyIbTyphl YEIOBEKA, a TaKKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOTHOM CpeJie;

BIIQJICHUE CUCTEMOM XUMUUYECKUX 3HAHUH, KOTOpasi BKIIIOYAET:

OCHOBOITOJIATAIOIIME TOHATHS — XMMHYECKHH 3JCMEHT, aTOM, SApO W JJEKTPOHHAas 000j0uka aroma, s-, P-, O-aTOMHBIC OpOWTANM, OCHOBHOE H
BO30OY)KIEHHOE COCTOSHUSI aToMa, THOpUAM3aIMs aTOMHBIX OpOWTaneil, MOH, MOJEKyla, BaJeHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHUCICHUS,
XUMHUYECKas CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEPOJAHBIA CKeNeT, PYyHKIIMOHAIbHAS TPYIIA, paJuKall, CTPYKTYpHBIE (hOpMYIbI (pa3BEPHYTEHIE,




COKpalI€HHbIE, CKEJETHBIE), U30MEpPUS CTPYKTYpHAsi U IMPOCTPAHCTBEHHAs (IrE€OMETpUYECKasi), U30MEPbI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOAbI,
KHCIIOPOJ- ¥ a30TCOAEPKAIUE OPTaHNYECKUE COEAUHEHNSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHECHMUS],

TeopuH, 3akoHbl (nepuonuueckuit 3akon J[.M. MenneneeBa, Teopusi CTpoeHHsi opraHmyeckux BemiecTB A.M. byTiepoBa, 3aKOH COXpaHEHUSI MAacCChl
BEIIECTB, 3aKOH COXPAaHEHMsI U IPEBPALLCHUS SHEPTUU IIPU XUMUYECKUX PEAKIMSX ), 3aKOHOMEPHOCTH, CHMBOJINYECKUH SA3bIK XUMHUH, MUPOBO33pE€HUECKUE 3HAHHUS,
JIeXKaIKMe B OCHOBE IOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;

IIPEJICTABICHUs O MEXaHM3MAaX XUMHUYECKMX pEakUUi, TEPMOJMHAMHYECKUX M KUHETHYECKHUX 3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O B3aHMHOM BIIHUSIHUH
aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHAYKTUBHBINA U Me30oMepHbIN 3 dekTol, opueHtantsl I u I pona);

(akTOJIOrMUECKUEe CBEICHHMSI O CBOMCTBaX, COCTaBe, IMOJIyYEHUM M O€30MacHOM MCIIOJb30BAaHMM BAXKHEHWIIMX OPraHMYECKHUX BEILECTB B OBITY U
MPAKTUYECKOH JIEATEIILHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO IPOU3BO/ICTBA (Ha MPUMEpPE IPOU3BOJICTBA METAHOJIA, TIEPEPa0OTKU HEPTH);

cpopmuposannocms ymenuti: BbISIBIATh XapaKTepHble MPU3HAKU NOHATHH, ycmanagnueams UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MTOHATHS
IIPU OMKMCAHUM COCTaBA, CTPOCHMS U CBOMCTB OPraHU4YECKUX COCINHECHUN;

cgpopmuposannocme ymenuii:

UCIIOJIb30BaTh XMMMUYECKYI0 CUMBOJIMKY U COCTABJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPALIEHHBIX M CKEJIETHBIX) (QOpMys
OpPraHUYECKUX BEILECTB;

cocmaenams ypaBHEHUS XUMHUYECKHX PEaKUMM M PaCKpbIBaTh MX CYIIHOCTH: OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEACTBOM COCTABJICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PeaKLUid, peakuii HOHHOro 0OMeHa IMyTEM COCTABIJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

U320Maeaueams MOJEIHA MOJIEKYJI OPTAaHUYECKUX BEIIECTB JUIS MWIUTFOCTPALMHN UX XUMHUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

cpopmuposannocmes ymenull: YCTaHABIMBATh NMPUHAAJIEKHOCTh M3YYEHHBIX OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K ONpPEAEIEHHOMY
KJIacCy/Tpylnne COeIUHEHUH, dagams WM Ha3BaHMs 1o cuctemarnueckod HomeHkiatrype (IUPAC) u mpusooums TpuBuanbHble Ha3BaHUSA JUISI OTAENBHBIX
IPEJCTaBUTENIEH OPraHWYEeCKUX BEIIECTB (3TUJICH, alleTHJICH, TOJIYOJI, INIMLEPUH, STUJICHIVINKONb, (DeHON, (GopMalbAerusl, aleTaibIeru], aleToH, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCII0Ta, CTEApUHOBAs!, OJICMHOBAs!, HAJIbMUTUHOBAS KUCJIOTHI, TJIMIUH, alaHuH, MaJbT03a, (PPyKTO3a, aHUJINH, TUBUHUII, U30TPEH, XJIOPOIIPEH,
CTUPOJ U ApYTHe);

chopmuposannocms ymeHus: ONPEAeNsaTh BUJL XUMHUUECKON CBA3M B OPraHUUECKUX COCTUHEHUSIX (KOBaJEHTHAsl U MOHHAS CBSA3b, G- U M-CBA3b, BOJOPOIHAS
CBSI3b);

cpopmuposannocms ymenus PUMEHSITH MOJI0KEHHUSI TEOPUU CTPOCHUs opraHnueckux BemecTB A.M. bytiepoBa /1151 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

cpopmuposanHnocms ymeHull XapakKTepu30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBOWCTBA TUITUYHBIX MPEICTaBUTENEH Pa3IMUHBIX KJIACCOB
OpPraHMYECKUX BEIIECTB: aJIKaHOB, [IMKJIOAIKAHOB, aJIKEHOB, aJKaIHeHOB, aJJKHHOB, ApDOMAaTUYECKUX YTJIEBOJI0POIOB, CIUPTOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX
KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOECAMHEHUN 1 aMUHOB, aMUHOKHUCIIOT, OEIIKOB, YIJI€BOJOB (MOHO-, TU- U MOJIMCAXapUIOB), MIUTFOCTPUPOBATH
TFEeHETUYECKYIO CBSI3b MEXAY HUIMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUN C UCIOIb30BaHUEM CTPYKTYPHBIX (popMyIT;

cpopmuposannocms ymeHus MOATBEPKAATh HA KOHKPETHBIX IPUMEpPaxX XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPraHMYECKUX COCTUHEHUH OT
KpaTHOCTHU U THUIIa KOBAJEHTHOM CBS3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

cpopmuposaHnocmeb yMeHus XapaKTepU30BaTh MCTOYHHKH YIJIEBOAOPOAHOTO CHIPbs (HE(PTb, NPUPOAHBIM Ta3, yrojib), CIIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHUE MPOAYKTOB NepepadOTKy;



cpopmuposannocms BIAJCHUS CUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX METOAAaX IO3HAHMSA — HaONIOJEHUH, H3MEpPEHHH, MOICIHPOBAHUM,
HKCIEPUMEHTE (PEalbHOM U MBICICHHOM) U YMEHHUsI IPUMEHSATh 3TH 3HAHUS;

copmuposannocms yMEHHUS HNPUMEHSAMb OCHOBHBIE OIEpallMd MbICIUTEIbHON JAEATEIbHOCTH — aHalu3 U CUHTE3, CpaBHEHHE, 0000uieHue,
CUCTEMATU3ALMIO, BBIBICHUE IPUYHHHO-CICACTBEHHBIX CBSI3€H — JUI U3Y4YECHHs CBOMCTB BEILECTB U XUMHUUYECKUX PEaKLUi;

chopmuposaHnocme ymeHull: BBISABIATh B3aUMOCBSI3b XUMHUCCKUX 3HAHHN C MOHATUSAMH U MPEACTABICHUSMHI JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
111 0oJiee OCO3HAHHOTO MOHMMAHMS CYHIHOCTH MaTe€pUaIbHOIO €MHCTBA MUPA, UCHOIb306aMb CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMHUU JUIsl OOBSICHEHUS U
IIPOrHO3UPOBAHUS SIBJICHUN, UMEIOUINX ECTECTBEHHO-HAYUHYIO IIPUPOAY;

cpopmuposannocme ymenuti: IPOBOJUTH PAcU€Thl MO XUMHUYECKUM (OPMYJIaM U YPAaBHEHUSIM XUMHUECKUX PEAKLMH C HUCHOJIb30BAHHUEM (PHU3HUYECKUX
BEIMYMH (Macca, 00BbEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BELIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: PACUETHI 110 HAXOXKACHUIO XUMHUYECKON
(opMyIIbI BEIIECTBA 10 U3BECTHBIM MACCOBBIM JI0JIIM XUMUYECKUX 3JIEMEHTOB, IIPOJyKTaM CrOpaHUsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

cpopmuposannocms ymMeHuil: MPOTHO3UPOBATh, AHAIUUPOBAMb WU OYeHU8amsv C TO3ULUN IKOJIOIMUECKOHW O€30IIaCHOCTH IOCIEACTBHS OBITOBOH H
IIPOM3BOJICTBEHHOMN N1EATEILHOCTH UEJIOBEKa, CBA3AHHOM € IepepabOTKOM BELIECTB, ucno/b306amb TOITYYEHHbIE 3HAHUS Ul NPUHATUS TPAMOTHBIX PELICHUN
poOJIEM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH;

cpopmuposannocme ymeHuil: CaMOCTOATENIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUI HKCHEPUMEHT (IIOJy4eHHUE W M3Y4YE€HUE CBOMCTB OpPraHMYECKUX
BELIECTB, KAUECTBEHHbIE PEAKLIUU YIJIEBOJIOPOAOB Pa3IMUHbIX KJIACCOB M KUCIOPOACOIEPKALINX OPraHMYeCKUX BEIIECTB, PEIICHHUE SKCIIEPUMEHTAIbHBIX 3ajau
[0 PAacHO3HABAHUIO OPraHUYECKMX BELIECTB) C COOJIOAEHHMEM MpaBUi O€30MacCHOro oOpallleHHs C BellecTBaMM M J1a0opaTOpHbIM OOOpYZAOBaHUEM,
@opmynupoeams 11€1b UCCIEAOBAHUS, NPeOCmMasiams B Pa3INUHON (POpME PE3yIbTATHI IKCIEPUMEHTA, AHAIUUPOBAMb U OYEeHUBAMb UX JOCTOBEPHOCTS;

cgpopmuposannocme ymeHuii:

COOJIIOIaTh MPaBUJIa HKOJIOTHMUYECKH 1eJIeCO00Pa3HOro MOBEACHHUS B ObITY M TPYAOBOM JEATEIBbHOCTH B LIEISAX COXPAHEHUS CBOETO 3[J0POBbs, OKPYXKAIOILEH
IIPUPOIHOM Cpebl U TOCTHIKEHUS €€ YCTOWYMBOIO pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JIEUCTBHUS Ha JKUBBIE OPTaHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs cMbIc nokaszarens [11IK;

aHaJTM3UPOBATh L1E1eCO00Pa3HOCTh MPUMEHEHHUSI OPraHMUECKUX BEIIECTB B POMBIIUIEHHOCTH U B OBITY C TOUKH 3pEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

cpopmuposannocms yMenuti. OCYLECTBIISTH 1I€JCHANpPaBICHHbI MOUCK XUMHYECKOW MH(OpMalu{ B PAa3IMYHBIX MCTOYHMKAX (Hay4yHas U ydeOHO-
Hay4Has JIUTepaTypa, cpelicTBa MaccoBoM MH(popmMarun, IHTepHET U Ipyrue), KpUTUUECKU aHAIU3Uposams XUMHUECKYI0 HHPOPMALIUIO, nepepabamviéams €€ U
UCNONb306aMb B COOTBETCTBUU C ITOCTABICHHON yueOHOI 3a1auei.

IIpeamMeTHbIe pe3y/ibTaThl 0CBOCHHUS Kypca «O0mas 1 HEOPraHMYeCKasi XMMMS» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI:

0 MaTepHabHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U O3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE U 3HAYEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €€
ponau B OOECEeYeHUH YCTOWYMBOIO PA3BUTHUS, B PELICHUMHM NPOOJIEM HKOJIOTHYECKOM, PHEPreTHUecKOW M NMUIIEeBON Oe30MacHOCTH, B Pa3sBUTHHU MEIUIUHBI,
CO3/IaHUM HOBBIX MaTEpUajOB, HOBBIX HCTOUYHUKOB 3HEPIUU, B 00ECIIEUEHNH PAIlIOHATIBHOIO IPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MUPOBO33pEHUS U 00IIEH
KYJIBTYpBI 4EJIOBEKa, a TAKXKE SKOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpene;

c(OpMUPOBAHHOCTbH BJIAJICHUS] CHCTEMOI XUMUYECKUX 3HAHUN, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATAIOIINE MTOHATHS — XUMUYECKUH JIEMEHT, aTOM, SAPO aTOMa, H30TOIbI, SJIEKTPOHHAsI 000JI0YKa aToMa, s-, P-, d-aToMHBIE OpOHTAIN, OCHOBHOE
U BO30YXAEHHOE COCTOSIHMSI aroma, TMOpuAM3alis aTOMHBIX OpOWTajeil, WOH, MOJIEKyJla, BaJ€HTHOCTb, 3JEKTPOOTPULIATENbHOCTh, CTENEHb OKHCICHHS,



XMUMHAYECKas CBs3b (KOBAJICHTHAas, HWOHHAS, METaJNIM4ecKas, BOJOpPOJHAs), KPUCTAUIMYECKas pEHmIETKa, XUMHUYECKas pPEeaklus, pPacTBOP, HJIEKTPOJIHUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLUAIMS, CTENEeHb IUCCOLMUAIMH, BOJOPOJIHBIA IOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIIOBOW 3d¢eKT
XUMHAYECKOH peakIiuy, CKOPOCTh XUMUYECKOH PEaKIy, XUMUIECKOEe PAaBHOBECHE;

TEOPUU U 3aKOHBI (TEOpHs AJIEKTPOIMTUYECKOW aucconuanuu, nepuonudeckuii 3axon J[.M. MenzaeneeBa, 3aKOH COXPAaHEHHS MAacChl BEILIECTB, 3aKOH
COXpaHEHHS W MPEBpAILEHHUs SHEPrUM NPU XUMHUECKUX PEAKIHsIX, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JCHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAI[IE B OCHOBE MOHUMAaHUs NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHHI; COBpEMEHHbBIE
MPEJCTABICHNUS O CTPOCHHUHU BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YpPOBHSIX;

NPEJCTaBICHUS O MEXaHM3MaX XUMHUYECKHX pEaKIuil, TePMOJMHAMUYECKHMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX HX MPOTEKaHUA, O XHUMHUYECKOM
PaBHOBECHH, PACTBOPaX U IUCIEPCHBIX CUCTEMAX;

dakTosornuecKue CBEIEHUST O CBOWCTBAxX, COCTaBe, MOJYYCHHH U OE€30MaCHOM HCIIOJIb30BAaHUHM BaXKHEHIIMX HEOPTraHMYECKUX BELIECTB B OBITY U
MIPAKTUIECKON JACSITEILHOCTH YEJIOBEKA, OOIINX HAYYHBIX MPUHITUIIAX XUMUYECKOTO IPOU3BOJICTBA;

chopmuposanHocms ymeHuli: BBIABIATh XapaKTepHbIC MPU3HAKU MOHATUH, YCIMAHA8IU8AMb UX B3aUMOCBS3b, UCNO/Ib3084Mb COOTBETCTBYIONINE TOHITUS
P ONTUCAHWH HEOPTaHMUYECKUX BEIICCTB U MX MIPEBPAICHHIA,

chopmuposanHocms yMeHus WCHOIB30BaTh XHMUYECKYI) CHMBOJHKY JUIsl COCTaBleHUs (OpMyN BEIIECTB U YPaBHEHHM XUMHUYECKHX pEaKlUi,
cuctematuyeckyto HomeHkinarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTIIEIbHBIX BEIIECTB;

chopmuposanHocms ymMeHuss ONPEACNATh BAaJEHTHOCTh W CTENEHb OKHCICHUS XUMHUYECKHUX JJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOU CBS3U
(KoBaJIeHTHAs!, HOHHAS, METAITMYECKAs!, BOJAOPO/IHAS ), TUIT KPUCTAJUIMIECKON PEIIETKH KOHKPETHOTO BEIECTBA;

chopmupogannocms ymeHus OOBSICHITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHAA XMMHUYECKOH CBSA3M W TUIA KPUCTAIIMYECKOW peréTku, OOMEHHBIH U
JTOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pPa30BaHMs KOBAJCHTHOW CBSI3H;

chopmuposaHHoCmy YMeHUl:

KJIacCu(UIMPOBATh: HEOPTaHWYECKHE BEIIECTBA 10 MX COCTAaBY, XMMHYECKHE PEaKIHH 10 Pa3IMYHBIM NpU3HaKaM (YHCIY U COCTaBY pPearupyromux
BEIIECTB, TEIUIOBOMY (D (DEKTy peakiny, U3MEHEHUIO CTENeHEN OKUCTIEHHSI 2JIEMEHTOB, O0PaTUMOCTH, YUaCTHIO KaTajau3aTopa U Ipyrue);

CaMOCTOSITENTEHO 8b10Upams OCHOBAHUS M KPUTEPUH [T KJIacCU(DUKAIIUN N3yIaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

chopmuposanHocms  ymMeHusi PACKpbIBaTh CMBICT Tepuoanyeckoro 3akoHa JI.M. MengeneeBa W JEMOHCTPHPOBATh €ro CHCTEMATHU3HPYIONIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (PYHKIINH;

chopmuposaHHocms YMeHUl:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOSCHUE aTOMOB W HOHOB XUMHYECKHX OJJIEMEHTOB IMEpPBOrO—4eTBEPTOrO NepuoAoB Ilepuonndeckoil CHCTEMBI
JI.W. MeHnzeneeBa, UCTIONb3Ysl MOHATHUS «IHEPTETHUYCCKUE YPOBHUY, «IHEPTETHUSCKHE MOTYPOBHIY, «S-, P-, 0-aTOMHBIC OpOUTAIINY, «OCHOBHOE U BO30YKIEHHOE
OHEPTEeTHYECKHUE COCTOSHUS aTOMay;

00vACHAMb 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB XMMHYECKHX JJIEMEHTOB M WX COCIWHEHHMH MO TepuonaMm u rpynmam [lepmonndeckoit cuctembl
J.U. MenneneeBa, BaJIGHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX JIEKTPOHHBIX 000JI0YEK;

cghopmuposanHocms  yMeHull: XapakTEepPU30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB, NOOMEEPHCOANMb
CYIIECTBOBAHHE T€HETUYECKOM CBSI3U MEX]Iy HEOPTaHUYECKHUMH BEIECTBAMH C ITOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA,

chopmuposanHocms yMenuss paCKpbIBaTh CYIIHOCTb:



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH IMOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIMi; peakuii MOHHOTrOo OOMeHa IyTEéM
COCTaBJICHUS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;

peaKkui THIPOIIN3a;

peaxiuil KomruiekcooOpa3zoBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB [IMHKA U allFOMUHHUSA);

cpopmuposannocme ymenus OOBSICHATH 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX PEaKIUil ¢ y4ETOM MX SHEPreTUYECKHX XapaKTEePHUCTHK, XapakTep
WU3MEHEHHUS CKOPOCTH XMMHUYECKON peakIMy B 3aBUCHMOCTH OT Pa3IMYHBIX (DaKTOPOB, a TAK)KE XapaKTep CMEIICHUS XUMUYECKOrO0 PAaBHOBECHS MMOJ BIHUSHUEM
BHeUIHUX BozaeiicTBuil (mpunuuin Jle [larense);

chopmuposanHocmy yMeHus XapaKTepU30BaTh XUMHUYECKHE DPEAKIIMH, JIeKAIIUe B OCHOBE MPOMBIILICHHOTO MOJYYEHUS CEpHOM KHUCIOTHI, aMMHAaKa,
o0II¥ie HayYHbIC MPUHITUITBI XUMHUYECKUX MPOU3BOJICTB; 11eJ1eCO00pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHUX BEIIECTB B MMPOMBIIILICHHOCTH U B OBITY C TOYKHU 3P CHUS
COOTHOIIEHHS PUCK-TIOJIB3a;

cpopmupoeannocms BIIAJICHUS] CUCTEMOM 3HaHMM O MeToAaxX Hay4yHOro IMO3HAHUS SBJICHMH MPUPOJAbI — HAONIOJEHUE, U3MEPEHHE, MOJEIMpPOBaHUE,
SKCIIEPUMEHT (peaibHbI M MBICIICHHBIN), HCIONb3yeMbIX B €CTECTBEHHBIX HayKaX, YMEHUS NpUMeHsms 3T 3HAHUS TMPU IKCIEPUMEHTATBHOM HCCIEAOBaHUU
BEIICCTB U JUISI OOBSICHEHUS XUMHUCCKUX SIBICHHUN, UMCIOIIMX MECTO B TIPUPO/IE, MPAKTUYCCKON JISATSIILHOCTH YeJI0BEKa M B MIOBCETHCBHOMN KH3HU;

chopmupo8aHHocmy yMeHus: BBISIBIATh B3aUMOCBSI3b XMMHUECKUX 3HAHUN C TOHATUSMU U MPEICTaBICHUSIMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
1151 60JIee OCO3HAHHOTO MMOHUMAHMS MaTePUAIBHOTO €IMHCTBA MUPA;

chopmuposarnHocms ymeHusi IPOBOJIUTH PACUETHI:

C UCIOJIb30BAaHUEM MOHATHI «MaccoBast 0JIsl BELIECTBA B PACTBOPE» U «MOJISIpHAsE KOHLEHTPALUs»;

Macchl BellecTBa UITH 00bEMa ra3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UM 00bEMY OJTHOTO U3 YUAaCTBYIOUINX B PEAKI[UU BEIIECTB;

TETI0BOTO 3¢ (heKTa peaKIuu;

3HauUEHUs BOJOPOIHOTO MOKA3aTeNsl PACTBOPOB KUCIOT U LIENIOYEH C M3BECTHOM CTENEHBIO AUCCOIUAIINH;

Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOJYKTa pEaKlu, €ClIU OJHO U3 UCXOAHBIX BELIECTB JJAHO B BHUJE pacTBOpA C ONPEAEIEHHON MAacCOBOM J0yel
pPacTBOPEHHOTO BELIECTBA WU IaHO B U30BITKE (MMEET MPUMECH);

JIOJTM BBIXOJ1a TIPOAYKTA PEAKIUH;

00BEMHBIX OTHOIIICHUH T'a30B;

cpopmuposanHocms yMeHuti. CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOJUTh XUMHUYECKUI OSKCIEPUMEHT (IPOBEIEHHE pEaKIUil HOHHOro OOMeEHa,
MOJITBEPXK/ICHUE KaUYECTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIECTB, OMPENETICHHE CPEeIbl PAaCTBOPOB BEIIECTB C IOMOIIbIO HMHIUKATOPOB, M3YYCHUE BIUSHUS
pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 o TeMaM «MeTtamisl» u «Hemetamib») ¢ coOm01eHreM MpaBui
0e3omacHOTO OOpamIieHus] C BEIIECTBAMU W J1aOOpaTOpPHBIM OOOpYIAOBaHUEM, @opMynupoeams 1EIb WCCICAOBAHHS, Npedcmasiams B Pa3audHON (popme
PE3YJIBTAThl KCIIEPUMEHTA, AHAIUZUPOBAMb U OYEeHUBAMb UX JOCTOBEPHOCTD;

cpopmuposannocms ymenuii: COONIOAATH MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYAO0N U J1abopaTOPHBIM 000pYyI0BaHMEM, OOpAIEHUs C BELIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIHUSMHU IO BBHIMOJTHEHHUIO JIA0OPATOPHBIX XMUMHYECKHUX OIBITOB, JKOJOTHYECKH IIEIECOOOpPa3HOTr0 MOBEACHHUS B OBITY M TPYIOBOU
JEeSTeIbHOCTH B LIEJSX COXPAaHEHUS CBOErO 3/0pPOBbs, OKpYKAIOLIEH MPUPOAHON Cpelbl U JOCTHXKEHHUS €€ YCTOWYMBOTO Pa3BUTHUS, OCO3HABAMb ONACHOCTH
TOKCHYECKOTO JIEHCTBUS Ha KUBBIE OPTaHU3MBI OIPEIeIEHHBIX HEOPTraHMYECKHUX BEIIeCTB, TOHUMas cMbIch nokazatens [TIK;

copMUpOBaAHHOCMb YMEHUL. OCYWeCmaIsimb YeleHanpagieHHblll NoUcK XUMHUYECKOM HMH(opManuu B pa3iMYHBIX HCTOYHHMKAX (Hay4yHas M ydeOHO-



Hay4Has JIMTepaTypa, CpeliCTBa MaccoBoi nH(popmMaruu, HTepHET U Ipyrue), KpUTUIECKUA aHAIU3UPO8ams XUMHUECKYI0 HHPOPMALIUIO, nepepabamvléams € u
UCNoIb306amMb B COOTBETCTBUU C TIOCTABICHHON yueOHOM 3a7auei.

Copaepxxanue npeamera

Conepxanue o0yuyenus B 10 kiacce.
[loBTOpEHUE U yrayOneHne 3HaHUH.
ATOMHO-MOJIEKYJISIpPHOE yueHUe. BeriecTBa MONEKYISIPHOIO U HEMOJIEKYJIIPHOro cTpoeHus. KauecTBeHHbIN M KOJMYECTBEHHBIN cocTaB BemiecTBa. MolsipHas U
OTHOCHUTEINIbHAsl MOJIEKYJISpHAss Macchl BellecTBa. MombHasi J0Jis U MaccoBas 0 dJieMeHTa B BemlecTBe. CtpoeHue aroma. ATomHas opobutanb. IlpaBuna
3aM0JIHEHUS JIEKTPOHAMH aTOMHBIX opOutaineil. BanenTHbie anekTponsl. [lepuoanueckuii 3akoH. @OpMyIHMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX MPEACTABIECHUN O
CTpO€HUHU aToma. VI3MeHeHue CBOICTB 3JIEMEHTOB U UX COEAVMHEHUH B MEPUOAAX U IPYIIAX. XUMUYECKAs CBS3b. DIEKTPOOTPULATEIbHOCTh. BUabl XUMHUUECKOU
cBsi3u. Monnas cBsi3b. KoBaneHTHas HemosipHast ¥ noJsipHasi cBsizb. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHI3M 00pa30BaHUS KOBAICHTHOH IOISPHON CBSI3H.
I'eomerpus Monekynbl. Meraminueckass CBs3b. BomoponaHas cCBs3b. ArperatHble COCTOSHHMS BeEIIecTBa. [HUIBI KPUCTAUIMYECKUX PEIIETOK: aTOMHas,
MOJIEKYJISIpHas,
WOHHasl, MeTajuinueckas. PacueTsl mo ¢opMmynaMm u ypaBHEHUSM peakiuil. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—MenaeneeBa. 3akoH ABoragpo. 3akoH
00BbEMHBIX OTHOIIEHUH. OTHOCUTENbHAS TJIOTHOCTh ra3oB. Knaccudukanus XMMHUUECKUX PEaKIMi M0 pa3nyHbIM IpHU3HaKaM cpaBHEHUs. VI3MeHeHue cTeneHu
OKHCJICHUS JIEMEHTOB B COEAMHEHUAX. OKUCINUTENbHO-BOCCTAHOBUTENBHBIE peakini. OKHUCIEHNE U BOCCTaHOBJIEHHE. OKHMCIUTENIN U BOCCTAHOBUTENIN. MeToz
aNeKTpoHHOro OanaHca. IlepmaHraHaT kanusi Kak OKHCIWTENb. BakHellue Kiacchl HEOPraHMYECKUX BeUIecTB. ['eHeTHueckas CBSI3b MEXIy KiaccaMu
HEOpraHM4ecKux coequHeHui. Peakuuu nonHoro oomena. I'maponus. pH cpensl. PactBopbl. CriocoOb! BeIpaske€HHsI KOJTMYECTBEHHOT'O COCTaBa pacTBOpa: MaccoBast
noJis (TpOIeHTHAs KOHIIEHTpaIus), MosisipHast kKoHreHTpanus. Komonaasie pactBopbl. Dpdekt Tungans. Koarymauus. Cunepesuc. KommiekcHbie COeTUHEHHUS.
CocTaB KOMIIJIEKCHOT'O MOHA: KOMIUIEKCOOOpa3oBaTelb, Turanabl. KoopannanuonHoe uncino. HomMeHkiaTypa KOMIUIEKCHBIX COETUHEHUH.
DKcrepuMEHTANIbHbIE METOJIbl M3Y4YEHHs BEUIECTB M MX IPEBPAIICHMI: 00paslibl BELIECTB MOJEKYJISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS, BO3IOHKAa HOJa,
OTpe/ieNIeHuEe KUCIOTHOCTU Cpebl MPH MOMOIIM HHAUKATOPOB, 3¢ dekt Tunaans, oOpa3oBaHHe KOMIUJIEKCHBIX COEAMHEHMH MEPEXOJHbIX METAJIJIOB, peakluu
MOHHOT0 0OMeHa, CBOMCTBA KOJUIOMIHBIX PACTBOPOB, TUAPOIIN3 COJIEH, MOTy4YeHHE U CBOMCTBA KOMIUIEKCHBIX COEMHEHHH.
Ipakmuueckas paboma Ne [. BoinioIHeHNE SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «PeakiinoHHasi criocOOHOCTh BEIIECTB B PACTBOPAX».
Koumponvnas paboma Ne I nio reme «OCHOBBI XUMHUN.

Opranuveckasi XUMUSL.

Teopernueckre OCHOBBI OPraHUYECKON XUMHH.

[IpenmMer u 3HaYEHHE OPTAaHNYECKON XUMUH, TPEJCTABIEHNE O MHOTOOOPa3UH OPraHUYECKUX COeTUHEHUH.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS. BajeHTHble BO3ZMOXKHOCTH aTroma yriepojaa. XHMHUYEcKas CBS3b B




OpPraHUYECKUX COEAMHEHMSX. THMbl TMOpUIAM3alMyd aTOMHBIX opOWTanel yriepoja. MexaHu3Mbl 00pa3oBaHHs KOBAJECHTHOH CBsi3W (OOMEHHBIM M JTOHOPHO-
aKuenTopHelid). Tumel nepekpelBaHus aTOMHBIX opOuTaned, 6- U n-cBA3U. OAuHapHas, ABOWHAs M TpolHas cBsA3b. CrocoObl pa3pbiBa CBs3ed B MOJIEKYJax
OopraHnyeckux BemecTB. [loHaTHe 0 CBOOOTHOM panukaie, Hykiaeoduie u anexkrpodure.

Teopus crpoeHust opraHudeckux coeauHeHuid A.M. byTiiepoBa M COBpPEMEHHBIE IPEICTABICHHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpPTraHUYECKUX COeTUHEHUN. MOeKyIsIpHbIE U CTPYKTYpHBIE GopMyibl. CTpyKTypHBIE (POPMYIIBI pa3IHYHBIX BHJIOB: pa3BEPHYTas, COKpALIEHHAs, CKEJIETHA.

H3omepus. Bunel n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DneKTpOHHBIE Y3PPEKTH B MOJIEKYJIaX OPraHMYECKUX COSAMHEHUH (MHIYKTHUBHBII U ME30MEPHBI 3 (PEeKTHI).

[IpencraBienue o kiaccuukanuu opranndyeckux BemiecTs. [lonarue o pyHkunonansHoi rpymmne. I'omonorus. 'omonorudeckue paasl. CucremMaTuyeckast
HoMeHKatypa oprannueckux coequHennit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBbHBIX MIPEICTaBUTENEH.

OcobeHHoCTH U KJ1acCUu(pUKaLKs OpraHu4ecKuX peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B OPraHUYECKONH XUMUH.

OKCrepUMEHTAJIbHBIE METO/bl U3YUEHHUS BELIECTB M X MIPEBPALCHHI: 0O3HAKOMJIEHUE C 00pa3liaMi OPraHU4YeCKUX BELECTB U MaTeprallaMy Ha UX OCHOBE,
OIIBITHI 10 MPEBPAILEHUI0 OPraHMYECKUX BEIIECTB MPH HAarpeBaHWHU (IUIaBjieHUE, OOyIJIMBaHUE U TOPEHUE), KOHCTPYMPOBAHUE MOJAEIEH MOJIEKYJ OPraHUYECKUX
BELIECTB.

YraeBoaopobl.

Ankanbl. ['oMOIOrHYECKH psill ajKaHOB, 00mas GopMyiia, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJIKaHOB,
Sp3-ruGpuau3alus aTOMHBIX OpOUTasIei Yrieposaa, G-cBa3b. MU3NUIECKUE CBOMCTBA ATKAHOB.

XVMHYeCcKHe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUsI, U30MEPU3AINU, JeTUPUPOBAHUS, IUKIIN3AlUH, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenue B npupozae. CriocoObl ojrydeHns U IPUMEHEHUE aJTKaHOB.

Huxnoankansl. O6mas dhopmyna, HOMEHKIaTypa u uzoMepus. OCOOCHHOCTH CTPOCHUS M XUMHUYECKUX CBOMCTB MalIbIX (IIMKIJIOMPOIaH, [MUKI00yTaH) U
OOBIYHBIX (IIMKJIOTIEHTaH, IUKJIOreKCaH) HUKIoaIKkaHOB. CriocoObl MOTyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Aunkensl. [oMonoruueckuii psj ankeHoB, o6mas (opMmysia, HOMEHKIATypa. DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AalKeHOB, Sp-
ruOpuaIn3aIys aTOMHBIX OpOUTasel yrieposa, 6- U n-cBsa3u. CTpyKTypHas U reoMeTpuyeckas (Iiuc-TpaHc-) uzomepus. @u3nueckue cBOMCTBa aIKEeHOB.

XHWMHUYECKUE CBOMCTBA: PEAKIMM IPUCOCAUHEHUS, 3aMEIICHHs B O-TIOJOKEHHE IpPU JBOMHOM CBS3M, INOJIMMEpH3alud W OKucieHus. IIpaBuio
MapxkoBHukoBa. KauecTBeHHBIE peaKkIIMU HAa JBOMHYIO CBS3b.

CrniocoObl 1osty4eHus U NpUMEHEHHUE aJIKEHOB.

Ankamuensl. Kimaccudukamms ankagueHOB (COmpspKEHHBIC, H30JUpOBaHHBIC). OCOOEHHOCTH JJIEKTPOHHOTO CTPOSHUS M XHUMHYECKHX CBOMCTB
CONPSDKEHHBIX IUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuzaius conpsmkEHHBIX AueHOB. CriocoObl MOMyueHHs] U IPUMEHEHHE allKaleHOB.

AnkuHbl. 'oMonorudeckuii psii ankuHoB, o0mas Gopmynna, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHUHOB,
Sp-rudpuan3aIus aTOMHBIX opOuTaneit yriaepoja. duzndeckue CBOUCTBA aJIKUHOB.

XVMHYEeCKHEe CBOWMCTBA: peaklMu MPUCOEAMHEHUS, AUMEpPU3alUU U TpUMepH3aliu, oKuciaeHus. KucnoTHele cBOWCTBA aJKMHOB, MMEIOLIUX KOHLIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE PEAKIIMK HAa TPOHHYIO CBSI3b.

CrniocoOblI nostydeHus U NpUMEHEHNE aJIKMHOB.

Apomaruyeckue yrieBoJoposl (apeHsl). ['omonoruueckuii psa apeHoB, oomas Gopmyina, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJIEKYJIbl OeH30ia. dus3nueckue cBOiCTBa apeHOB.




XUMHUYECKUE CBOMCTBAa OEH30J1a U €r0 TOMOJIOTOB: PEAKIMU 3aMEIICHHUs B OCH30JIbHOM KOJIbLIE M YIICBOAOPOAHOM pajJvKaje, Peakluu MPUCOSINHEHHS,
OKHCJIeHHe romosoroB Oensona. IlpencraBienune o0 OpUEHTHPYIOIIEM ACWCTBUU 3aMecTUTENCl B OEH30JbHOM KOJBIE HA MPUMEpPE aJKUIBHBIX PaIuKajioB,
KapOOKCHIIbHOW, THAPOKCUIILHON, aMUHO- ¥ HUTPOTPYIIIIBI, aTOMOB TaJIOT€HOB.

Oco0OeHHOCTH XMMHUYECKHUX CBOMCTB ctupoia. [lonumepusanus ctupoia.

Crioco0bI mostyueHus 1 IPUMEHEHNE apOMaTHYECKUX YTIIEBOAOPOIOB.

[Tpupoansrtii ra3. [lomytHeie HedTsHBIC ra3bl. HedTh u €€ mpoucxoxkaenne. KamMeHHBIN yroib U IPOIYKTHI €r0 EPepadOTKY.

Crioco6bl TiepepaboTKu HEPTH: MEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaIUTHYECKUH), pUPOPMUHT, muponu3. [IpoaykTel mepepaboTKku HEPTH, uX
MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXKY PA3IMYHBIMU KJIACCAMH YIJIEBOAOPO/IOB.

DIEKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOI0B. Peakiny 3amelienus rajioreia Ha rupokcorpymnny. JlelicTBre Ha rajJoreHIporu3BOIHbIC
BOJHOI'O M CIIUPTOBOT'O pacTBopa LIENouyu. B3aumoaeiicTBiue qurajoreHaJlkaHoB ¢ MarHUeM U IIMHKOM. Mcnosp30BaHue rajnoreHnpou3BOAHBIX Yri€BOJ0POIOB B
OBITYy, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKcIepuMEHTAbHBIE METOJIbI U3YUEHHSI BEIIECTB M UX MPEBpAILCHHH: n3ydyeHHe (PU3NYECKUX CBOICTB yIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUeCTBEHHBIX
peaxkiuil yrieBoJ0pOI0B pa3lUYHBIX KJIaccoB (oOecliBeunBaHWE OPOMHOW WJIM MOJHOM BOJBI, PacTBOpA MEpPMaHraHaTa Kaius, B3aHUMOJCICTBHE alleTHJIEHA C
aMMHaudHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE OOHApYy)KEHUE YIIIepoia U BOJOPO/Ia B OpraHMUECKUX BEIIECTBAX, IOJIYYEHHUE ATHIIEHA U U3YUYEHUE €TI0
CBOMCTB, O3HakomJieHHE ¢ Koyuekuusmu «Hedtb» m «Yromb», ¢ obpasliaMu miacTMacc, KaydyKoB M PE3WHBI, MOACIMPOBAHHUE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOreHIIPOM3BOIHBIX YIIJIEBOAOPOIOB.

Ipaxmuueckas paboma Ne 2. CocTaBiieHre MOJIENei MOJIEKYH YTIIIeBOJI0POIOB.

Ilpakmuueckas paboma Ne 3. TlonydeHne STUIICHA U OTBITHI C HUM.

Konmponvnasa paboma Ne 2 110 TeMe «YTII€BOJOPOIBI».

Kucnopoacoaepxaiiine opraHuyeckue COeIMHEHMsL.

[IpenensHble OgHOATOMHBIE CHMPTHL. CTpoeHHE MOJeKyn (Ha NMpuMepe MeTaHoja M 3TaHona). ['omonormdeckuit psan, obmas (gopmyna, u3oMepus,
HOMEHKJIaTypa ¥ kiaccudukanus. Ouzndeckre CBOWCTBA MPENEIbHBIX 0THOATOMHBIX CIIUPTOB. BOAOPOAHEIE CBSA3H MEXTy MOJIEKYJIaMH CITUPTOB.

XUMHUECKHE CBOMCTBA: peakIMM 3aMElleHHs], JAErHJpaTallii, OKUCJIEHUS, B3aWMOJICHICTBHE C OpraHMYECKUMH U HEOPraHUYEeCKUMH KHCIOTaMH.
KauecTBeHHast peakuusi Ha OJHOATOMHbIE CIUPTHI. JlelicTBHE ATaHONa U METaHOoJIa Ha OpraHu3M uenoBeka. CrocoObl MOTydeHHs] U IPUMEHEHHE OJHOATOMHBIX
CIIHPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PU3NUECKUX M XUMHUYECKUX CBOUCTB.

MHOTroaTOMHBIE CITUPTHI — STHJICHTIIMKOIb U TIUIepHH. OU3NYecKre i XUMHYECKIE CBOMCTBA: PEAKIINU 3aMEIEeHHS, B3aNMOICHCTBHE C OPraHMYECKUMH H
HEOPraHMYECKUMH KHUCJIOTaMH, KaueCTBEHHAs peakiys Ha MHOTOaTOMHbIe cUpThl. JleficTBue Ha opranu3M yenoBeka. CrocoObl MOJNyYeHHs M NPHUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYIIbI, B3aMMHOE BIIMSHUE THAPOKCOTPYNIBI M OEH30JbHOTO siipa. dusnueckue cBoiictBa (Genona. OcoOEHHOCTH XUMHUYECKUX
cBoiicTB (henomna. KauecTBennrie peakiuu Ha ¢eHon. TokcnaHocTh denona. CrocoOs! momydeHus u npumeHenue dhenona. denondopmanbaeruaHas cMoa.

KapOonunpHble COETMHEHUST — albJIETU/bl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOM rpynnbl. ['oMojoruueckue psabl ajabJeru0B U KETOHOB,
oOutast popmya, U3oMepHs U HOMeHKIaTypa. Ou3ndyeckre cCBONCTBA albJIErHI0B U KETOHOB.




XUMHUYECKUE CBOMCTBA albJIETUOB W KETOHOB: peakiuH NpucoenuHeHus. OKUCICHHE albJIeTHA0B, KaUeCTBEHHbIC PEaKIMHU Ha ajubaeruiasl. CrnocoOsl
MOJIyYEHUS] U IPUMEHEHUE aJIbJAECTUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeAeTbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJEKYyJd KapOOHOBBIX KHCIOT. Mi3omMepusi © HOMeHKIaTypa. Pusnueckue
CBOMCTBA OJIHOOCHOBHBIX MPEIEIbHBIX KAPOOHOBBIX KUCIOT. BomopoaHbie CBA3HM MEX Ay MOJIEKyJIaMi KapOOHOBBIX KUCIIOT.

XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaklus 3Tepu(PUKALNH, PEAKIIMU C YIaCTHEM YTIIEBOJAOPOJIHOTO pajuKaia.

Oco0EeHHOCTH CBOMCTB MYPaBbHHOM KUCIIOTHI.

[onaTue o MPOU3BOJHBIX KAPOOHOBBIX KUCIOT — CIOXHBIX dPHpax.

Mmuoroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAENbHBIX M apOMaTHYeCKUX KapOOHOBBIX KHUCIOT, IJUKAPOOHOBBIX KHCIOT,
THJIPOKCUKAapOOHOBBIX KUCIOT. [IpencTaBUTeny BHICIIMX KapOOHOBBIX KHCJIOT: CTEAPUHOBAS, MAaIbMHUTHHOBAs, OJIEMHOBAs KHCIOTHL. CIOCOOBI MOydeHHs U
MPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxubie ¢upsl. ['oMonoruueckuii psi, oOmas GopMylia, H30MEpUsi ¥ HOMEHKIAaTypa. Du3ndeckne U XUMUYECKHE CBOMCTBA: THAPOJIM3 B KHCIOW H
IEJIOYHOM cperie.

XKupsr. Ctpoenue, Gpu3ndecKkne U XUMUYECKHE CBOMCTBA KHUPOB: TUAPOJIU3 B KUCIOW U mienoyHoU cpene. OcoOEHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX
OCTATKHU HEIMPEAENIbHBIX JKUPHBIX KUCIOT. JKUpBbI B IpUPOJIE.

MBpL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mas xapakTepucTKa yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, 1U- U TIOJIUCAXAPU/IBI).

Monocaxapusl: Tloko3a, ppykTo3a. @uznyeckue CBOWCTBA U HaXoxk/eHue B npupoje. oTocuHTES.

XUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKLUUU C YYaCTHEM CHHMPTOBBIX M ANbJIETUIHON TIPYII, CIUPTOBOE M MOJIOYHOKHCIOe OpokeHue. IIpumenenue
IUIFOKO3BI, €€ 3HaYEHUE B KU3HEEATEIIbHOCTH OpraHu3Ma.

Hucaxapunpl: caxapo3a, MaibTo3a. BoccTaHaBiauBawIIMe U HEBOCCTAHABIMBAIOUIME AMcaxapuibl. ['maponus aucaxapuaoB. HaxoxxneHue B mpupojne u
MIPpUMEHEHHE.

[Tonucaxapuasl: Kpaxmai, TJIIMKOTEH M 1eiono3a. CTpoeHne MakpOMOJEKYN Kpaxmalna, TIMKOTeHa M Lesiiono3bl. Pu3nueckue CBOMCTBa KpaxMmaia U
LEJUTIONI03bl. XMMUYECKHE CBOMCTBA KpaxMala: FHAPOJIN3, KaueCTBEHHAs! peaklus ¢ MOJOM. XMMUYECKHE CBOMCTBA IIEJUIIOI03bI: THIPOJIN3, MOJIydeHne 3pUpoB
1esutono3sl. [ToHsTre 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCrepuMEHTaIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPALICHHI: paCTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJIEHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE ATHJIOBOTO CIIUPTa B albJIETHU] Ha pacKaJEHHOW MEIHOW MPOBOJIOKE, OKUCIEHHE 3TUIOBOTO CHUPTa AUXPOMATOM Kaylus (BO3MOXKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), KAYECTBEHHBIE PEAKIIUU Ha ambAeTubl (¢ ruapokcuaoM nuammuncepeopa(l) u ruapoxcuaom menu(ll)), peakuus rounepuHa ¢ THAPOKCUIOM
meau(Il), xumudeckne cBolcTBa pacTBOpa YKCYCHOW KHCIJIOTHI, B3aMMOJEWCTBHE pacTBopa TJIoKo3bl ¢ rujpokcunom menu(ll), BzaumonelictBue kpaxmaia c
MOJIOM, pEIIeHHE YKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMaM «CrupThl U GeHomb», «KapboHoBbie KUCTOTHI. ClI0XKHBIE dPUPHI».

Ilpakmuuecxas paboma Ne 4. Pemenue 3KCrIepuMEHTaIbHBIX 3a/1a4 110 TeMe «CTUpTH U (DeHOITBI».

Ipakmuueckasa paboma Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a1a4 1o TeMe «KapOoHOBbIe KUCHAOTHI. CII0XKHBIE H(PUPBD».

Koumponvnas paboma Ne 3 no teme «Kucnmopozconepkaiine OpraHnuecKue COeTMHECHUS.

A30TcoepKale OpraHnYeCcKue COeAMHEHUSI.

AMUHBI — OpraHMyYecKue Mpou3BOAHbIE aMMHuaka. Kiaccudukanus aMuHOB: anuaTHYecKe U apoOMaTUYEeCKue; NMEepBUYHbIE, BTOPUYHBIE U TPETUYHBIE.




Crpoenne mMosekyi, odmas popmysa, U30Mepusi, HOMEHKIIATypa U (pU3MUECKue CBOMCTBA. XMMHUECKOE CBOMCTBA anu(paTHYECKMX aMUHOB: OCHOBHBIE CBOICTBA,
QIKWINPOBAHKE, B3AUMOACUCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KHUCI0TOW. COoM aJKnIaMMOHUS.

AHWINH — TIpe/ICTaBUTEIb aMUHOB apoMaTHdeckoro psga. CtpoeHue aHuianHA. B3anuMHOe BIHMSHHME TPyl aTOMOB B MOJIEKyJe aHuiInHA. OCOOCHHOCTH
XMMHMYECKHUX CBOMCTB aHWIMHA. KaueCcTBEHHbIE peaKIIMY Ha aHWINH.

Crioco6bI mostyueHus 1 NpuMeHeHre anupaTuieckux aMuHOB. [loyueHrne aHuIMHA U3 HUTPOOESH3071a.

AmuHokucnorel. Homenknarypa u musoMepus. OtTnenbHble IPEICTAaBUTENIN O-aMUHOKHUCIOT: TIUUUH, anaHuH. Dusnueckne CBONCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEpHBIX OPraHUYECKHX COSAMHEHHH, peaklns OJIUKOHACHCAIIMH, 00pa3oBaHie MENTUIHOM CBsI3U. buonoruueckoe
3HAYEHUE AMUHOKUCIOT. CUHTE3 ¥ TUAPOJIN3 MENTUIOB.

Benku kak mpupomHbie mosmMepsl. [lepBudHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OelKOB. XHMMHYECKHE CBOMCTBAa OEJIKOB: THJIIPOJIH3, JCHATYpaLus,
Ka4yeCTBEHHbIE peaKlMy Ha OEJIKH.

DKcriepuMEHTabHBIE METO/IbI M3YyYSHHS BEIIECTB M MX NPEBPAICHHIA: pacTBOpEHHE OEIKOB B BOJE, JEHATYpaIs OCIKOB NMPU HAarpeBaHHH, IIBETHBIC
peakiMu Ha OeNKH, pelleHHe SKCHEPHUMEHTATIbHBIX 3a7lad M0 TeMaM «A30TcojlepKalllue OpraHM4Yeckue COeqUHEHus» U «Pacrmo3HaBaHHE OPraHUYECKHUX
COCIMHEHUIN.

Ilpakmuueckasa paboma Ne 6. Peiienue skcriepuMEHTAIbHBIX 33]a4 10 TeMe «A30TCOAEpKALINEe OPIraHNYECKUE COSAMHEHUS.

Ilpaxmuueckas paboma Ne 7. PenieHue 3KCiepUMEHTaNbHbBIX 3a/1a4 110 TeMe «Pacro3HaBaHUE OPraHUYECKUX COEIUHEHUII.

BbICOKOMONIEKYJISIPHBIE COEAUHEHMSL.

OcHOBHbIE TOHATHS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEJUHEHHI: MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3aLU, CpPEIHSA
MoJIEKYJIsIpHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLis U MOJIMKOHICH AU,

[Honumepnsle Marepuanbl. IlnacTmaccsl (MOJMATUIIEH, TMOJMIIPONUIICH, MOJUBUHWIXJIOPH], MOJUCTUPONI, MOIMMETUIMETAKPUIAT, MOJUKapOOHATHI,
noJu3TUIIeHTepedTanaT). Y TUaU3auus 1 nepepaboTka MniacTuka.

DnacToMepbl: HaTypaJIbHbIN KayuyK, CHHTETHYECKHE KaydyKH (0yTa ueHOBbIH, XJI0POIPEHOBbIH, H30MPeHOBbIH). Pe3una.

BonokHa: HaTypaibHbI€ (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BHCK03a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallPOH U JIaBCaH).

DKCrepUMEHTAJIbHBIE METO/Ibl U3yUEHHS BEILIECTB M UX MPEBpAllleHU: 03HAKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, PELIEHHE dKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Pacro3HaBaHue I1acTMacc U BOJIOKOH.

Ilpakmuueckas paboma Ne 8. Pemienre sKCIepUMEHTAIBHBIX 3a71a4 10 TeMe «Pacro3HaBaHue miacTMace U BOJIOKOH.

Koumponwvnasa paboma Ne 4. i'toroBast KOHTpoOJIbHAs paboTa.

PacuérHble 3a1a4u.

Haxoxnaenue MonekyasipHOH (GOpMyJbl OpPraHMYecKOro COEIMHEHHS [0 MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxOXICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPraHUYECKOT0 COSAMHEHUS 10 Macce (00bEMY) IPOAYKTOB CrOpaHUs, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB PEAKIINN
W/WIN UCXOIHBIX BEUIECTB, YCTAHOBIIEHHWE CTPYKTYPHOU (pOPMYJIbI OPraHMUYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHHUS,
OIIpEAEIIEHUE JI0JIM BBIXO/A TPOLYKTA PEAKLIUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeamMeTHbIE CBI3H.

Peanuzanus MexnpeaMeTHBIX CBsI3€il IpU M3y4EeHUHU OpraHudeckoil xuMuu B 10 Kitacce oCyIIECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-
HAyYHBIX TOHATUMN, TaK U MOHATHI, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOIO [IUKJIA.




OO011e ecTecTBEHHO-HAYYHbIC TIOHATHS: SBJICHUE, HAYUYHBIA (aKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3, KIacCU(pHUKaIMs, HaOI01eHe, U3MEepEeHHe,
SKCIIEPUMEHT, MOJIeJIb, MOACITUPOBAHNUE.

dusmka: Matepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETHUECKUI YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa,
¢bu3nyecKkre BeIMYUHBL, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPTUS, Macca.

Buonorusi: xierka, opraHms3M, 3KocuUcTeMa, Onocdepa, MeTaboiu3M, HACIEICTBEHHOCTh, aBTOTPO(MHBIM M reTepoTpOodHBIH TUN NMUTaHMsA, OpOXKEHHE,
dboTocuHTE3, NbIXaHUE, OCIKH, YTTIEBOIbI, JKUPbI, HYKIIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mose3Hbie UCKOMIAEMbIE, TOTIIIHBO.

TexHonorus: NUIIEBbIC MPOIYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOIINE CPEICTBA, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

Conepxanue o0ydyenus B 11 kiacce.

OO06111ast 1 HeopraHu4yeckas XUMHUSI.

TeopeTnyecKre OCHOBBI XMMMHU.

Atom. CocTaB aTOMHBIX sAJIep. XUMUYECKUH 1eMeHT. M30Torbl.

CtpoeHue AIeKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIEC YHCIIa. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIe opOuTanu. Knaccudukanus XuMHIECKUX
3JIEMEHTOB (s-, P-, d-, f-anemenTs). PactipeneneHue 31eKTPOHOB 110 aTOMHBIM OpOUTAIIAM. DIIEKTPOHHBIC KOH(QUTYPAIUH aTOMOB 3JIEMEHTOB TIEPBOT0O—YETBEPTOTO
MIEPUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHbIE KOH(DUTYpaIITN HOHOB.

DIIEeKTPOOTPULIATETHHOCTb.

[lepnonnueckuii 3axkoH u Ilepuoamueckas cucrema xummuueckux snemeHToB .M. MenaeneeBa. Cs3p mepuoauyeckoro 3akona u llepuonnueckoi
CUCTEMbI XMMHUYECKHX AJIIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX M CJIOKHBIX BEUIECTB O IPYIIaM U epuogam. 3HaueHue nepuoaunyeckoro 3akona .M. Menneneesa.

Xumudeckasi CBsi3b. BHUJIBI XUMHUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAsA, METAJTMYecKas. MeXaHu3Mbl 0Opa30BaHUsl KOBAJICHTHOW CBSA3U: OOMEHHBIN U
JIOHOPHO-AKUENTOPHBIA. DHEpPIrust U JUIMHa CBS3U. [1oNsIpHOCTH, HAIPABIEHHOCTh W HACHIIIAEMOCTh KOBaJIEHTHOM cBsA3U. KparHble cBA3u. BomoponHast cBs3b.
MeKMOJIEKYIISIpHBIE B3AMMOAEHCTBUSI.

BaneHnTHOCTh ¥ BalleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOM CTPYKTYPBI MOJIEKYI C MX T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMepe COeTMHEHU N
3JIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBnenre 0 KOMIUIEKCHBIX coeMuHEHMsIX. COCTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTesb, JIMTAH/bl. 3HAYCHHE KOMIUIEKCHBIX COCIMHECHUM.
[ToHsITHE O KOOPAMHALIMOHHOW XUMHH.

BemectBa MONIEKYyISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. THUIIBI KPUCTALTUIECKUX PEIIETOK (CTPYKTYP) U CBOWCTBA BEIIECTB.

[TonsTne o nmucnepcHbix cuctemax. Mcrunnble pacTBopbl. CrOCOOBI BBIpRKEHHUS KOHIIGHTPAIIMM PAcTBOPOB: MaccoBasi JOJsl BEIIECTBa B PAacTBOpE,
MOJISIpHAasi KOHIEHTpalusl. HachlleHHbIe U HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHucTtamioruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. T puBUATbHBIC HA3BAHUS OTJEIBHBIX MTPEICTABUTENICH HEOPTAaHIHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHUYECKUX peakluii B HEOPTaHWUYECKOW M OPraHWYECKONM XWUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH COXpPaHEHUS U
MIPEeBpAIICHHS SHEPTUU TIPU XUMHYECKHUX peakiusx. TernnoBbie 23PGeKThl XUMUUIECKUX peakiuid. TepMoXuMHUecKue ypaBHEHUSI.

CKOpOCTh XUMUYECKOM peaKIinu, €€ 3aBUCUMOCTh OT Pa3INYHBIX (aKTOpPOB. [ OMOTeHHbIE U reTeporeHHbIe peakiuu. Karanus u kaTaiau3aTopsl.




OOpatuMble ¥ HEOOpaTHMbIE pPEaKUWU. XUMHUYecKoe paBHOBecue. (DaKTOpbl, BIMSAIOUIME Ha TOJO0KEHHE XHUMHUYECKOTO PaBHOBECHS: TEMIIEparypa,
JIaBJICHHUE U KOHIIEHTPAIMH BEIECTB, yyacTByomux B peakuuu. [Ipunnun Jle [lartensbe.

OnexTponuTtnyeckas auccouuanys. CuinpHble U ciadbie nekTponuThl. Crenenp nuccormanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAs, HEWTpasbHasl,
mienoyHas. Bogopoanslii mokaszatens (pH) pactBopa. 'maponus coneit. Peakiiuu nonnoro oomeHa.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHuss. OKUCIUTENb M BOCCTAHOBUTENb. IIpomecchl OKHCIEHMST M BOCCTaHOBJICHUS.
Baxkneiime okuciauTean 1 BOCCTAaHOBUTEIH. METO/T 3JIEKTPOHHOTO OanaHca. DIEeKTPOIU3 PACTBOPOB U PACIIIIAaBOB BEILIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BEIIECTB M UX IPEBPALLEHUI: pa3oKEHUE IEepPOKCHAa BOJOpOJa B IPUCYTCTBUU KaTalu3aTopa, MOAEIU
KPUCTAINIMYECKUX PEUIETOK, IPOBEJCHIE PeaKuii HOHHOTO 0OMEHa, OIpe/Ie]IeHHe CPeIbl PACTBOPOB C MOMOIIbIO HHIUKATOPOB, U3yYEHUE BIUSHUS PA3TUYHBIX
(aKkTOpPOB HA CKOPOCTh XMMHUYECKON PEaKIIUH U TIOJIO0KEHNE XUMHUIECKOTO PABHOBECHSI.

Ipaxmuueckas paboma Ne 1. CKOpOCTbh XMMUYECKON peaKInu.

Ipaxmuueckas paboma Ne 2. XuMU4ECKOE paBHOBECHE.

Konmponvnas paboma Ne I no teme «TeopeTnueckre OCHOBBI XUMHH.

Heopranunueckas xumus.

[Tonoxxenne HemetayuioB B llepuogmueckoil cucteme xumuueckux siaemeHToB /.M. MenzneneeBa m OCOOCHHOCTH CTPOEHHSI MX aTOMOB. Du3HUYECcKue
CBOWCTBAa HEMETAJUIOB. AJUIOTPOINS HEMETAJIIIOB (Ha MpUMeEpe KUCI0poa, cepbl, (pocdopa u yriepoaa).

Bognopon. Ilonyuenue, pusnueckre 1 XMMHUECKHE CBOMCTBA: peaklUy ¢ METAJUIAMU U HEMETAJUIAMH, BOCCTAHOBUTENIbHbBIE CBOWCTBA. [ MApUIBI.

["anorensl. Haxoxaenue B mpupoe, crnocoObl monyueHus, pusnyeckie 1 XuMu4eckrue cBoicTBa. ['agorenoBooposl. Bakneiiue kucnopoacoaepkaume
coeIMHEHMs rajnoreHoB. JIabopaTopHble U TPOMBIIIIEHHbBIE CIIOCOOBI MOTYYEeHUsI FaIoreHoB. [IpruMeHeHue rajJoreHoB U X COeIMHEHUH.

Kucnopona, o30H. JIJabopaTopHble U MPOMBILLIEHHBIE CLIOCOOBI MOTy4YeHUs Kucaopoaa. dusznyeckue 1 XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpoJa U
030Ha. OKCUJIBI U TIEPOKCHU/IBI.

Cepa. HaxoxxeHue B mpupojie, crocoObl nmostyueHus:, pusnueckue 1 xumuueckue cBoiicrsa. CepoBonopont, cynbduasl. Oxcua cepoi(I1V), okcun cepoi(VI).
CepHucrast ¥ cepHast KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [I[puMeHeHune ceprl U €€ CoeTMHEHNH.

AzoT. Haxoxnenue B npupoje, crnocoObl MoixydeHus, GU3ndeckue U XUMUYecKrue cBoicTBa. AMMHUaK, HUTpuAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHMCIIOTHI U UX coi. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHue a3ota u ero coeAMHEHU. A30THbIE YIOOPEHHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl moiydeHusi, puszndeckue n xummuaeckue cpoiictBa. @ochunpr u pochun. Oxcuasr dhocdopa, dhochopHas
kuciota u e€ conu. [Ipumenenue ¢pocdopa u ero coequnenuit. ochopHsie ya100peHus.

VYrnepon, HaxoXkJIeHUE B MpHUpoje. AJUIOTponHble Moaudukanuu. Ou3nyeckue 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPA30BAHHBIX YIIIEPOJOM.
Oxcun yriepona(Il), okeun yrnepoaa(IV), yronbHas kuciaoTta u €€ coiau. AKTUBUPOBAaHHBIN yronb. [IpuMeHeHre mpoCcThIX BEeLIecTB, 00pa30BaHHbIX YIIIEPOJOM, U
€ro COCMHCHUMN.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl moiaydeHus, puzndeckre u xumuueckue coiictsa. Oxcun kpemuus(IV), kpeMHHUeBass KUCIOTA, CUITMKATHI.
[IpuMeHeHne KpeMHUS U ero coenHeHn. CTEKII0, €ro Moay4YyeHne, BUbl CTEKIIA.

[Tonoxxenne meramioB B [lepruoanyeckoil cucreMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

O6mue ¢pusznueckue cBoiicTBa MetaioB. [I[pumenenne MetamioB B ObITY U TexXHUKe. CIlsIaBbl METAJIOB.




DIEKTPOXUMHUECKUH P HAPsHKEHUH MeTayutoB. O01Me croco0bl MOMTyYeHHsT METAIOB: THAPOMETAILTYPTUs, TUPOMETAILTYPTHs, JJIEKTPOMETAIUTYPrHsl.
[TonsTre o koppo3uu MeramioB. CriocoObl 3alIUTH OT KOPPO3UH.

Obmas xapaktepuctuka metamioB [A-rpynmel [leproandeckoil cUCTEMbl XMMHUYECKHX 3J1€MEHTOB. Harpuil m kanmuid: mosyueHue, (Qu3MUecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MMPOCTHIX BEUIECTB U UX COCAUHEHUM.

Oo6mas xapakrepuctuka metauioB [IA-rpynmbr [leprogudeckoit cUCTEMBbI XUMHUYECKUX JJIEMEHTOB. MarHuil W KalbLUi: MONy4YeHue, (pusuveckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANOMHHHUI: TIOTy4YeHue, pU3nuecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTOTO BEIIECTBA U €ro coenuHeHUH. AMQOTEpHbIE CBOWCTBA OKCUAA U
TUAPOKCH/IA ATFOMUHMUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO61as xapakTepucTiKa MeTauioB no0ouHbIX noarpynn (b-rpynn) [lepuonnyeckoii cucTeMbl XUMHUUECKHUX 3JIEMEHTOB.

Ou3nyecKkue U XUMHUYECKHe CBOMCTBAa Xpoma U ero coenunenuit. Okcunsl u runpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXpOMATHI, UX
OKHCIUTENbHBIE CBOKCTBA. [lonyyeHnne u npumMeHeHue xpoma.

®dusnyeckue W XUMHUYECKHME CBOWCTBA MapraHma M ero coeawHeHuid. Baxknelmmue coeauHenuss Mapranna(ll), mapranma(IV), mapranna(VI) u
mapranua(VII). [lepmanranar xanusi, €ro OKUCIUTENbHbIE CBOWCTBA.

Ou3nyecKkue U XMMUYECKHE CBOICTBa xkene3a u ero coeauHenuit. Oxcuapl, ruapokcuabl u conu xenesa(ll) u sxenesa(Ill). [Tonyuenue u nmpumeHeHue
JKeJe3a U €ro CIUIaBoB.

®dusnueckue U1 XUMHUYECKUE CBOICTBA MeAH U €€ coequHeHuid. [lonyyeHue u npumMeHeHue Meau 1 e€ CoOeMHEHU .

HuHk: nonydyenue, puznyecKkue 1 XUMUYecKue cBorcTBa. AMQpOoTepHbIE CBOICTBA OKCHA U THAPOKCUIA IMHKA, THIPOKCOKOMILIEKCHI IMHKa. [Ipumenenue
LIMHKA U €70 COCAMHEHHH.

OKCrepUMEHTAJIbHBIE METO/bl M3yYEHUS BEIIECTB M UX IMPEBPALLEHUI: M3yuyeHue oOpas3loB HEMETAJUIOB, ropeHue cepsl, ¢ocdopa, kene3a, MarHus B
KHUCJIOPOJe, U3YYeHUE KOJUIEKIUN «MeTallbl U CIUIaBbl», B3aUMOJEHCTBHE LIENOYHBIX U IIEJI0YHO3EMENIbHBIX METAJUIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), B3aUMOJIEHCTBUE LIMHKA U JK€JIe3a C paCTBOpPaMH KUCJIOT U LIeJIouel, KaueCTBEHHBIE peaKlMi Ha HEOpraHMYeCKHe aHNOHbI, KaTHOH BOJIOPO/Ia
U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAOB AJFOMUHUSA M LIMHKA C PAaCTBOPAMU KHUCJIOT U ILIEN0YEH, pEeHIeHHE SKCIEPUMEHTAIbHBIX 3a7ad 110 TeMaM
«["anorenn», «Cepa u e€ coennHEeHU», «A30T U (hochop U UX CoeTUHEHH Y, «MeTabl INIaBHbIX NOATPYNI», «MeTasuibl TOOOYHBIX MOATPYIII.

Ipaxmuueckas paboma Ne 3. Penienue 3KCriepuMEHTANbHBIX 33/1a4 10 TeMe «l aJoreHb».

Ipaxmuueckas paboma Ne 4. Penienue s3KkcriepuMeHTaNbHbBIX 3a/1a4 110 TeMe «Cepa 1 €€ COeTUHEHUSI.

Ipakxmuueckas paboma Ne 5. PemieHne skciepuMeHTaNIbHBIX 3314 110 TeMe «A30T U (ochop U UX COSTUHEHUS.

Ilpakmuueckasa paboma Ne 6. Pemienue sKcriepuMEHTAIbHBIX 33]1a4 10 TeMe «MeTaulbl IIaBHbBIX HOATPYIII».

Ilpakmuuecxas paboma Ne 7. Pemenune 3KCIIepUMEHTATBHBIX 33124 10 TeMe «MeTaIbl MOOOYHBIX MOATPYIII.

Koumponvnas paboma Ne 2 o reme «Hemertamibny.

Koumponvnas paboma Ne 3 o teme «MeTaibiy.

XUMUS U )KU3Hb.

Ponb xumun B obecrieueHuN YyCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA.

[TonsTHE O HAYYHBIX METOAAX NO3HAHMS U METOJIOJIOTUH HAYYHOT'O UCCIIEI0OBAHUS.

HayuHnble npuHIUIBI OpraHu3alud XMMHUYECKOT0 MTPOr3BoIcTBA. [IpoMbllieHHbIE CIOCOOBI OMyYeHUs! BaKHEHIINX BELIeCTB (Ha MpUMepe MPOU3BOACTBA




aMMHaKa, CEpHOW KHUCJIOTBI, MeTaHoma). [IpoMbIIeHHBIe CIIOCOOBI MOyYEHUS METAJIOB M CIUIABOB. XMUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl U €ro
nocneAcTus. Poib XxuMuu B o0ecrieueHuu SHEPreTHYeckoil 6€30MacHOCTH.

XuMmus " 310pOBbE YyesnoBeka. JIekapcTBeHHble cpeacTna. [IpaBuia ucroab30BaHus JIEKAPCTBEHHBIX MPEnapaToB. Posib XMMUK B pa3BUTUU MEIULIMHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Poib XuMuu B o0ecrieueHnu NUIIeBOi 6e3011aCHOCTH.

KocMmernueckne u mapdromeprsie cpenctBa. boitoBas xumus. IIpaBmia 6€30macHOTO HMCIOIB30BAHUS IMPEMApaTOB OBITOBOW XWMHU B TIOBCETHEBHOM
AKU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMHUs B CeIbCKOM X03siicTBe. OpraHnyecKrue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEpAMHKA.

Pacuérnnie 3a1aum.

Pacuérer: macchl BemecTBa UM 00bEMa ra30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCE€ MU O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYeCcTBa BEIIeCTBA) MPOAYKTOB PEAKIUH, €CIIU OJJHO U3 BEIIECTB UMEET MIPUMECH, Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOIYKTA PEaKIIUH,
€CJIM OJHO M3 BEUIECTB JIaHO B BHUJIE PACTBOPA C OMPEAEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA, MACCOBOM JA0JIA M MOJISIPHOW KOHLIEHTPALUK BELIECTBA
B pacTBOpE, JOJIM BbIX0/1a TPOJIYKTA PEAKLIUH OT TEOPETUUECKHA BO3ZMOKHOTIO.

Koumponvnas paboma Ne 4. 'toroBast KOHTpoJibHas padoTa.

MexnpeaMeTHbIE CBSI3HU.

Peanuzarus MeXIIpeAMETHBIX CBsI3€U MPU W3YYEHUHU OOIIEN U HEOpraHWMYecKo XuMuM B 11 Kitacce OCyIIeCTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U IOHATHUN, IPUHATHIX B OTAEJIBHBIX NIPEIMETAX €CTECTBEHHO-HAYYHOIO I[IUKJIA.

OO1me ecTeCTBEeHHO-HAyUHbIE TOHATUS: SBJICHHE, HAy4YHBIM (akT, TUMOTe3a, TEOpHs, 3aKOH, aHalU3, CHUHTE3, KJIacCU(UKAIUs, MEPUOIHUIHOCTD,
HaOIoIeHNe, U3MEPEHNe, SKCIIEPUMEHT, MOJIeINb, MOJIEIUPOBAHHUE.

®usuka: MaTepus, MUKPOMHUDP, MAKPOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUYECKUI YPOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, UACANBHBIN ra3, PU3NYeCKUe BEIUINHBI, €IMHUIBI U3MEPEHUs, CKOPOCTh, IHEPTH s, Macca.

buonorus: xieTka, opraHusM, 3KocHcTeMma, Ouochepa, MeTabOIU3M, MAKpO- M MHUKPODJIEMEHTHI, OCJIKH, JKUPBI, YIJIEBOJbI, HYKICUHOBBIE KHCIIOTHI,
(bepMeHTbI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTHH B SKOCHUCTEMAX.

['eorpadus: MuHEpasbl, TOpHBIE TOPOBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METAJUIYPrusi, CTPOUTENIbHBIE MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE MPOM3BOJICTBO, MHIIECBas
MIPOMBIIIJICHHOCTh, (apMareBTU4YeCKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX TMPENapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepUANIOB,
3JIEKTPOHHAS! TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.




TemaTHuyeckoe NJIAHNPOBAHUE

10 kaacc
Ne HaumenoBaHue pa3jie/ioB M TeM NPOIrPaMMbI Kosmuecr | DaexkTponnsie  (uudpoBbie) ol0pa3oBaTesbHbIE
n/n BO YaCOB | pecypchl

Paznen 1. [loBTOpeHue u yriry0dJieHne 3HAHUIA.

HWtoro o paszaeny 19 https://myschool.edu.ru/
https://m.edsoo.ru/

Pa3neu 2. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHUM.

Htoro o pazaeny 13 https://myschool.edu.ru/
https://m.edsoo.ru/

Paznen 3. YrieBomopoasbi.

Htoro no pazaeny 25 https://myschool.edu.ru/
https://m.edsoo.ru/

Paznea 4. Kucaopoacoaep:kanue oprannyeckue coeIuHeHusl.

Hroro no pazneny 23 https://myschool.edu.ru/
https://m.edsoo.ru/

Pasznen 5. A3orconepxaiue opranudeckue coeJHHEHUsI.

Htoro no pazneny 11 https://myschool.edu.ru/

https://m.edsoo.ru/

Paspnen 6. BeicokomoJieKyIsIpHbIE COCAUHEHUS.
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Hroro 1o pasueny 4 https://myschool.edu.ru/
https://m.edsoo.ru/

Pa3nen 7. [loBTopenue u o600meHue.

Hroro o paszeny: 4 https://myschool.edu.ru/
https://m.edsoo.ru/

PesepBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

11 kanacc

Ne HaumenoBaHue pa3jieioB M TeM NPOrPaMMbI Kosmuecr | diuexkrponnsie  (uudpoBbie) ol0pa3oBaTesbHbIE

n/n BO YaCOB | pecypchbl

Pazgen 1. Teoperuueckue 0CHOBbI XUMMH.

1.1. |Crpoenue aroma. XUMHYECKask CBA3b. 8 https://myschool.edu.ru/
https://m.edsoo.ru/

1.2. |OcHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMSI XMMUYECKHX PEaKIIHi. 17 https://myschool.edu.ru/
https://m.edsoo.ru/

Hroro no pasneny 25

Pa3nea 2. Heoprannyeckasi Xumusi.

2.1. | Hemerammsl. 31 https://myschool.edu.ru/
https://m.edsoo.ru/

2.2. | Meranmsl. 30 https://myschool.edu.ru/
https://m.edsoo.ru/

Hroro o pazneny 61

Pasznea 3. XumMus " :KU3Hb.
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3.1. [Xumuueckas TEXHOJIOTHS. 5 https://myschool.edu.ru/

https://m.edsoo.ru/

3.2. [Xumus B ObITY U Ha Ci1y:k0e 001IecTBa. 6 https://myschool.edu.ru/

https://m.edsoo.ru/

Hroro no pazneny 11

Pasnen 4. [loBTopenue u 00001IeHMeE.

Hrtoro o pazaeny 3 https://myschool.edu.ru/
https://m.edsoo.ru/

PeszepBHoe Bpemst 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102

Kputepuu oneHuBanus
Cucrema olleHUBaHUS PE3yIbTATOB O0YUEHHUS M0 MPEAMETY «XUMUSD»
Ipu oyenusanuu odoyuarowuxcs 10-11-x kraccos ucnonvzyemes namubanivuas cucmema.

O1eHKa YCTHOTO OTBETA.

OTtMeTKa «5» .
OTBET MOJIHBIN U MPABWIbHBIA HA OCHOBAaHUHU U3YUYECHHBIX TEOPUI;
MaTepHuas U3JI0’KEH B ONPEIETICHHOM JIOTHUYECKOM MOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSTEIILHBIMN.
OtBeT «4» ;
OTBET MOJIHBIN U MPAaBWIbHBIA HA CHOBAHUU U3YUEHHBIX TEOPHIA;
MaTepuanl HU3JI0KEH B OINPEIACICHHOW JIOTHYECKOW TMOCIIEeI0BATEIPHOCTH, MPH ATOM JOIMYIICHBI JBE-TPU HECYIIECTBEHHBIC OIIMOKU, HWCIPABICHHBIE IO

Tpe6OBaHI/IIO YUUTCIIA.

OtMmeTKa «3» .
OTBET MOJIHBIN, HO MIPU 3TOM JIOMYIIEHA CYIEeCTBEHHAs! OMMUOKa WM OTBET HEMOJIHBIN, HECBS3HBIM.
OTMeTKa «2» .
MIPU OTBETE OOHAPYKEHO HETIOHUMAHHE YYAIIUMCSI OCHOBHOTO COJIEPIKaHHS y4eOHOTO MaTepHraia Uik JOMYIIEHBI CYIIECTBEHHBIE OMMOKH, KOTOPBIE yUalTuhcs


https://myschool.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/

HE MOXET UCIPABUTH PHU HABOJALIMUX BOMPOCAX YUUTENs,, OTCYTCTBUE OTBETA.
2. OneHka SKCIIEpUMEHTAIbLHBIX YMEHUH,
- O1leHKa CTaBUTCS HA OCHOBAHHMH HAOJIOICHUS 32 yYAIIUMHCS U TUCBMEHHOTO OTYEeTa 3a padoTy.
OtMeTKa «5»:
- paboTa BBITIOJHEHA MOJTHOCTHIO U IPABUIILHO, CJENaHBI TPABWIILHBIC HAOIIOACHUS U BBIBO/IBI,
- DKCIEPUMEHT OCYIIECTBJICH I10 TJIaHy C YY€TOM TEXHUKH 0€301aCHOCTH M MPaBII PaOOTHI C BEMIECTBAMHU U 000PYI0BaHUEM;
- TPOSIBIICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS, TIOIJICPKUBAIOTCS YHCTOTA pabovero MecTa M MopsI0K (Ha CTOJIE, YKOHOMHO HCIIOIB3YIOTCS PEAKTHUBHI).
OtMeTKa «4»:
- paboTa BBITIOJHEHA TPABUIBHO, CJEJaHBbl MPABWIbLHBIC HAOJIOJCHUS W BBIBOJBI, HO IMPH 3TOM JKCICPUMEHT IPOBEICH HE IMOJHOCTHIO WM JOIMYIICHBI
HECYIIECTBEHHbIE OLIUOKHU B paboTe C BEIIeCTBAMU U 000PYI0BAaHUEM.
Otrmetka «3»:
- paboTa BBINOJHEHA MPAaBUIBLHO HE MEHEEe YeM HAIMOJOBHHY WJIU JOMYIIEHAa CYIIECTBEHHAas OIIMOKa B XOJE SKCIIEPUMEHTa B OOBACHEHUHU, B OPOPMIICHUU
paboThI, B COOIIIOJICHUY MPABUJI TEXHUKU OC30IMaCHOCTH Ha pabOTe C BEMIECTBAMU U 0O0OPYIOBAHUEM, KOTOPAs UCIPABIISICTCS MO TPECOOBAHUIO YUUTEIIS.
OTMeTKa «2»:
- JomymieHsl ABe (U 0osee) CyIIeCTBEHHBIE OMIMOKM B XOJE: JKCIIEPHUMEHTa, B OOBSICHEHHH, B O(GOPMIICHHH pabOTHl, B COOJIIOJCHHH MPAaBHJ TEXHUKH 0€3
OIMACHOCTH IPH paboTe C BEIIECTBAMHU M 000PYJ0BaHHEM, KOTOPBIEC YUalIHIICs HE MOKET UCIIPABUTh Jake 0 TPEOOBAHUIO YUUTEIS,
- paboTa He BHIMIOJIHEHA, Y YYaIIerocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIE YMEHHUS.
3. OrieHKa YMEHUH pelaTh PacYSTHRIC 3aJIavH.
OtmeTka «5»:
- B JIOTHYECKOM PACCY>KJICHUH U PEIIEHUHU HEeT OMUOOK, 3a/aya pelieHa pairoHaIbHBIM CIIOCOO0M;
OtmeTKa «4»:
- B JIOTUYECKOM PACCYXKICHHH M PEIICHUS HET CYHIECTBEHHBIX OIIMOOK, HO 3aJaya pelieHa HepalMOHAIbHBIM CIIOCOOOM, WIIM JOMYIIEHO HE Ooliee ABYX
HECYIIECTBEHHBIX OIIMOOK.
OtMmeTKa «3»:
- B JIOTHYE€CKOM PACCYKJICHUHU HET CYIIECTBEHHBIX ONMTMOOK, HO JOIYIIEHa CYIIECTBEHHAs OITHOKA B MATEMAaTHUYECKUX pacyeTax.
OtMeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHYECKOM PACCYKACHUH U B PEILICHUH.
- OTCYTCTBHE OTBETA HA 3aJ]aHUE.
4. O1eHKa MUChbMEHHBIX KOHTPOJILHBIX paloT.
OtmeTKka «5»:
- OTBET IOJIHBIN U NMPaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAsS OLTHOKA.
OtmMmeTKa «4»:
- OTBET HETIOHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OLTHOOK.
OtmeTka «3»:




- paboTa BBITIOJIHEHA HE MEHEEe YeM HAIOJIOBUHY, JOMYIIEHA OJJHA CYIIIECTBEHHAs OMIMOKA U TIPH STOM JBE-TPU HECYIICCTBCHHBIC.
OtmeTKa «2»:

- paboTa BBITIOJHEHA MECHBIIIE YeM HATIOJOBUHY WJIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.

- paboTa He BHITIOJIHCHA.

5. O1eHKa TECTOBBIX PadoT.
TecTbl, cocTosIME U3 MATH BOIPOCOB MOXHO MCIOJIB30BATh MOCIE U3YYCHHS KakI0ro Marepuana (ypoka). Tect uz 10—15 BonpocoB ucmonb3yeTcs s

nepuoandeckoro kKonTposisa. Tect n3 20—30 BonpocoB HEOOXOAMMO UCIIOIB30BATh AJIsi UTOTOBOI'O KOHTPOJISL.

[Tpu oreHMBaHUM UCTIONB3YETCS CIEAYIOIas IIKaa: sl TeCTa U3 MSATH BOIIPOCOB

* HET OIMOOK — OI[EHKA «5);

* 0JIHA OIIMOKA - OLICHKA «4;

* IBE OIINOKHN — OLIEHKA «3%;

* TpU OIIMOKH — OIICHKA «2).

st recta u3 30 BOIpOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHblIe 12 npaBUIBHBIX OTBETOB — OLIEHKA «2»
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