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MOsACHUTEJBbHASA 3AITUCKA

[Iporpamma 1o XuMHM Ha ypOBHE cpeJHero obuiero ooOpasoBaHMsl pazpaboTana Ha ocHoBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpasoBanuu B Poccuiickoit ®Penepaunmn», TpeOboBaHMI K pe3ysbraram
ocBoeHHs (emepambHON 00pa3oBaTenbHON mporpamMmbel cpenHero obmero obpazoBanms (DOII COO),
npecTaBiIeHHBIX B DenepanbHOM rocynapcTBeHHOM oOpaszoBatensHOM ctanmapte COO, ¢ yuérom Kornemmmm
mpenogaBaHug ydeOHOro mpeaMera «XWMHsS» B 00Opa3oBaTeNbHBIX oOpraHu3ammiax Poccuiickoit Deneparui,
peanu3yIonMX OCHOBHBIE 00pa30BaTENbHBIC IPOTPAMMBI, M OCHOBHBIX MOJOXEHUH «CTpaTernn pa3BHTHUS
BoctiuTanus B Poccuiickoit @eneparn Ha epruox 1o 2025 ronay» (Pacnopspkenne [Ipasurenscrea PO ot 29.05. 2015
Ne 996 - p.).

OCHOBY TOAXOJOB K pa3paboTKe MPOTPaMMBI 10 XHMHH, K OIPEICIICHHIO OOIIeH CTpaTerHu O0y4eHHs,
BOCIIUTaHMS U Pa3BUTHS 00YyYaIOIIMXCS CpelIcTBaMK yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a3oBOM
YpPOBHE cocTaBWiIM KoHLentyanbHble mosioxenuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNel, ColepKaHus,
pe3ysbTaToB O0Y4EHHS U TPEOOBAHMUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

Xumnueckoe oOpa3oBaHHUe, IMOJy4aeMOe BBITYCKHHKaMH 00Ie00pa3oBaTENbHONW OpraHU3allUH, SBISIETCS
HEOTHEMJIEMON YaCThIO MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPILAIOLINM TAIIOM PEaNN3alMi Ha COOTBETCTBYIOIIEM
eMy 0a30BOM ypOBHE KIIOUEBBIX IEHHOCTECH, MPHUCYIIMX LETOCTHOM CHCTEME XMMHUYECKOTO 00pa3zoBaHHA. OTH
[IEHHOCTH KacaroTCs TIO3HAHUS 3aKOHOB NPUPOIBI, (OPMUPOBAHHS MUPOBO33PEHHS 1 OOIIECH KyJIbTYpHI YeJIOBEKa, a
TaK)Ke HKOJOIMYECKH OOOCHOBAaHHOTO OTHOIIGHHS K CBOEMY 3JI0POBBIO M NPHUPOIHOH cpene. Peanmsyercs
XUMHUYECKoe o0pa3oBaHMe OOYyYalOMMXCS HAa yPOBHE CpPEAHETo OO0Iero o0pa3oBaHHsS CPEACTBAMH YdeOHOTO
npeaMera «XUMHA», COACpPKAaHHE U MOCTPOSCHHE KOTOPOTO ONpENeNeHbl B IPOrpaMMe IO XHMHH C YYETOM
crenuQrKN HAyKU XUMHH, €€ 3HAYeHUsI B TIO3HAHUH IIPUPOABI 1 B MaTEepUaIbHOM KM3HU OOIIECTBA, a TAKXKE C YUETOM
o0IuX 1ie1eld ¥ MPHUHIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 0011ero 00pa3oBaHus
B Poccuiickoit @enepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HUIPaeT 0COOyI0 PO B COBPEMEHHOW IMBMIIN3AINH, B
CO3JJaHMM HOBOW 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOH BKJal B (pOpMHpOBaHHE palMOHAIBLHOTO
HAayYHOTO MBIIUICHHS, B CO3/IaHNE IIETIOCTHOTO MPEACTABICHUSI 00 OKPY)KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOABI U
YeJloBeKa, KOTopoe (GOpMUpPYETCS B XUMHUH Ha OCHOBE NMOHMMAaHMS BEIECTBCHHOTO COCTaBA OKPY)KAIOIETO MHpa,
OCO3HaHHs B3aMOCBSI3H MEX]ly CTPOCHHUEM BEIIECTB, NX CBOWCTBAMH U BO3MOXKHBIMH 00JIACTSIMH MPUMEHEHHSI.

TecHO B3aMMOJEHUCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMHU, XUMUS CTaJla HEOThEMJIEMOM 4acTbI0 MUPOBOM
KyJIbTYpBl, HCOOXOAMMBIM YCIIOBHEM YCIICIITHOTO TPYAA M JKU3HHU KXIOro wieHa odmectBa. CoBpeMeHHAs XHUMUS
KaKk HayKa cO3HJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HallpaBieHa Ha pelleHHe TIOOANBHBIX HpodiieM
YCTOWYUBOTO PA3BHUTHsI YEJOBEUECTBA — CHIPHEBOW, DHEPTETUUECKOW, MUILEBOH, SKOIOTMUECKON 0e30MmacHOCTH U
OXPpaHbI 3J0POBBSL.

B cooTtBercTBHUM ¢ O0IIMMHM LENSAMH M NPUHIUIIAMH CPEHEro o0Iero oopa3oBaHus CoAepKaHue IpeMeTa
«Xumwusi» (10—11 xmacchl, 6a30BbIi YpOBEHb U3YUEHHUSI) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYyYaromuxcsi, HEOOXOAUMYIO MM Uil BBIPAOOTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCHEUTHOTO
BKJIFOUCHUS B KM3HB COLIMYMa, IIPOAOJDKEHHS 00pa30BaHNUs B pa3INUHBIX 00JIaCTsIX, HE CBA3aHHBIX HETIOCPEICTBEHHO
C XUMHUEH.

CoCTaBISIOINUME TpeaAMeTa «XUMIS ABIIIOTCA 0a30BBIe Kypchl — «Opranndeckas Xxumus» u «OOmas u
HEOpraHn4yecKass XUMHs», OCHOBHBIM KOMIOHEHTOM COJICP)KAaHHsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH:
cucTeMa 3HaHMH 10 HEOpPraHMYECKOW XMMUH (C BKIIOUYEHHEM 3HAHMH M3 O0LIel XUMHMM) M OPTaHUYECKOH XUMHH.
®opMHpOBaHUE TAaHHON CHCTEMBI 3HAHWH NPU H3yYEHHH IpeaMeTa oO0ecledHBaeT BO3MOXHOCTh PacCMOTPEHHUS
BCET0 MHOT000pPa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPHH XHUMUHU.

Crpykrypa copepkaHusi KypcoB — «OpraHmdeckass xumus» u «OOmas M HEOpraHWdecKas XUMHI»
chopMupoBaHa B MPOTrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXOJa K H3y4YeHHIO Y4eOHOro marepuana u
00yCIIOBIIEHA NCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpENeNEHHBIX TEOPETUIECKHX ypOBHX. Tak, B
Kypce OpraHn4ecKoil XMMUH BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHIX
COEIMHEHUH, a TakXKe Ha YPOBHE CTEPEOXUMHYECKHX W AIIEKTPOHHBIX IPEICTABICHUH O CTPOCHHUH BEIECTB.
Caenenns 06 n3ydaeMBbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHUHU — OT YTIJIEBOJIOPOJOB JIO CIIOXKHBIX OHONIOTHIECKH
AKTHBHBIX COEJMHEHNH. B Kypce opraHnyeckoi XMMHUH MOJy4atoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHus TEpPBOHAYAIBHBIC MPEACTABICHUS O XMMHYECKOH CBS3M, KJIACCH(UKAIMOHHBIX NMPU3HAKAX
BEIIIECTB, 3aBHCUMOCTH CBOIMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUUECKOH PEeaKInu.

[Tox HOBBIM yTJIOM 3peHUs B IpeaAMeTe «XHMUs» 0a30BOT0 YPOBHS pacCMaTpHBACTCsl M3YUEHHBIH Ha yPOBHE
OCHOBHOTO 00miero o0pa3oBaHUsl TEOpPETHYECKHH Marepual M (PAaKTOJOTMYECKHE CBEACHHS O BELIECTBAX U
XUMHYeCKOM peakunu. Tak, B dYacTHOCTH, B Kypce «OOmas u HeopraHWdecKas XHMHUS» OOyJarolIiMcs



MPENOCTAaBISAETCS BO3MOYKHOCTH OCO3HAaTh 3HAYCHHE IEPUOJMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX H
METOJI0JIOTUYECKHX MO3ULUH, TITy0XKe HOHITh HCTOPHYECKOE U3MEHEeHNe (yHKIMIT 3TOro 3aK0Ha — OT 0000IIaroIeit
JI0 OOBSICHSIIOIIEH U TPOTHO3HUPYIOIEH.

Enunas cuctema 3HaHUM O Ba)XKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOEHHMM, CBOWCTBAX U NPUMEHEHHUH, a
TaK)K€ O XMMHUYECKHX PEAKLUSAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX NpPOTEKaHUs JomnonHserca B Kypcax 10 u 11
KJIACCOB 3JIEMEHTAMHU COJEPKaHMs, MMEIOUIMMH KyJIbTYPOJOTHYECKUN M NPHUKIATHON XapakTep. OTH 3HAHUA
CIOCOOCTBYIOT MOHMMAaHHIO B3aUMOCBS3H XUMHHU C APYTMMH HayKaMH, PacKpBIBAIOT €€ POJIb B MTO3HABATENBHON H
MPaKTHIECKON NESTENPHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCITIUTAHHUIO YB)XKCHHMS K TIPOIIECCY TBOPUECTBA B 00IACTH
TEOPUH U NPAKTHYECKUX TNPHUIOKEHUH XHMHH, TTOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO M
JIMYHOCTHO 3HAYMMBIX ITPpoOJIeMax, CBI3aHHBIX C XUMHEH, KpUTHYECKH OCMBICITMBATh HHPOPMAIIHIO U IPUMEHSTH €&
JUIS TIONIOJIHEHNUS 3HAHMH, PEIEeHNs] MHTEIUIEKTYaIbHbBIX U 9KCIIEPUMEHTANBHBIX HCCIIEN0BATENBCKUX 3a1a4. B nemnom
coJiepykaHne ydeOHOoro mpenmera «XHUMHUsS») JaHHOTO YPOBHS HM3YYEHHS OPHEHTHPOBAaHO Ha (OPMHpPOBAHHE y
00y4Jaromuxcsi MHUPOBO33PEHUECKOM OCHOBBI Ul MOHUMaHHS (QUIOCOPCKUX HIEH, TaKUX Kak: MaTepuabHOe
€IMHCTBO HEOPTaHWIECKOTO U OPraHMIECKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB X COCTABOM U CTPOCHHEM,
MO3HaBAEMOCTh NPUPOAHBIX SBICHNHN MyTEM SKCIIEPUMEHTA U PEIICHHS IPOTUBOPEUHH MEKAY HOBBIMH (aKTaMU U
TEOPETHYECKUMH MPEANIOCHUIKAMHU, OCO3HAHUE POJIM XUMUH B PELICHHH KOJIOTHYECKHX MTPo0IIeM, a Takxke IpodieM
cOepekeHHs DHEPTeTHUECKUX PECYPCOB, CBIPBSI, CO3/IaHMSI HOBBIX TEXHOJIOTUH U MaTepHajoB.

B mane penienust 3agad BOCIUTAHUS, Pa3BUTHS M COLMAIN3ALNH 00YJaIOIINXCS IPUHITHIE IPOTrPaMMOH 1O
XMMHH TOAXOIBl K OMNPEICICHHIO CONCPKAHHMS W IIOCTPOCHUS IpeIMeTa IpeaycMaTpuBaioT (OpPMHUPOBAHHUE
YHUBEPCAJIbHBIX y4eOHbIX ACHCTBUI, NMeIOUIMX 0a30BOE 3HAYCHUE JUIsl PA3JIMYHBIX BUJIOB JESATEIbHOCTH: PELICHUS
npoOJieM, TONCKa, aHaIU3a U 00paboTKH MHPOPMAINK, HEOOXOIUMBIX Ul IPHOOPETCHHUS OIBITA NPAKTHIECKOH U
UCCIIE0BATENbCKON AEATENBHOCTH, 3aHUMAOILIEHN BaKHOE MECTO B TIO3HAHUH XHMUHU.

B mpakTHke npenojaBaHHMsS XUMHM KaK Ha YpOBHE OCHOBHOTO 00miero o0Opa3oBaHMs, TaKk M Ha YPOBHE
cpemHero o0Imero oopa3oBaHus, IIPU OINPEAEICHUH COICPKATENbHON XapaKTePUCTHKH LeNed N3ydeHus mpeaMera
HaIpaBJIeHUEM MEPBOCTEIICHHON 3HAYMMOCTH TPaJUIIMOHHO NMpU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKOI HayKH
KakK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUUECKO AEeSITEIbHOCTH YeJIoOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyIbTyphl. C METOIMYECKONH TOUKH 3pEHHUS TaKOW MOAXOJ] K ONpEJesICHHIO Lesiel M3ydeHUs ImpeaMera
SIBIISIETCA BIOJIHE ONpPaBAaHHBIM.

CoryiacHO JaHHOHM TOYKE 3PESHUS IMIABHBIMU LIEJISIMH U3y4YeHUs NpeaMeTa «XUMus» Ha 6a3oBoM yposHe (10 —
11 xn.) aBasIOTCS:

e  (opMupOBaHHE CHCTEMBI XMMUYECKHAX 3HAHMNA KaK Ba)KHEHUIICH COCTABISIONICH €CTECTBCHHO-HAYYHOU
KapTHHBI MUPA, B OCHOBE KOTOPOH JIeXkKaT KIF0UeBbIE MOHATHS, ()yHAaMEHTaIbHbIE 3aKOHbBI M TCOPHU XUMHH,
OCBOEGHHE 53bIKa HAYKH, YCBOCHHE ¥ TOHUMaHHE CYIIHOCTH AOCTYIHBIX 0000NIEHNI MHPOBO33PEHIECKOTO
XapakTepa, 03HaKOMJICHHE C HCTOPHUEH UX Pa3BUTHS U CTAHOBIICHHS;

e (opMHpOBaHHE W DPA3BHTHE NPEICTABICHHH O HAayYHBIX METOAAX IO3HAHWS BEIIECTB M XMMHUYECKHX
peakiuii, HeOOXOMUMBIX AJIsl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B MHUPE BELIECTB M XMMUYECKHX
SIBJICHUHM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKOU U IIOBCEIHEBHOM JKU3HH;

®  pa3BUTHE YMEHHI M CIIOCOOOB NIESITENILHOCTH, CBSI3aHHBIX C HAOJIOJGHUEM U OOBSICHEHHEM XUMHYECKOTO
9KCIIEPUMEHTa, COOJII0ICHHEM ITPaBHII 0€30I1aCHOTO OOpaIeHNs ¢ BEIECTBAMHU.

Hapsny ¢ aTuM, coepxarenbHas XapaKTepUCTHKA LIeJIed U 3a7jad N3y4eHHs IpeIMeTa B IPOrpaMMe Mo XUMUHU
YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C HOBBIMH IIPHOPUTETAMH B CUCTEME CPEHETO 00IIero oopa3oBaHusl.
CeromHst B IIpENOAaBaHUM XMMHUHM B OONBIICH CTENEHM OTHAETCS INPEINOYTeHHE NPAKTHYECKOW KOMIIOHEHTE
coJiepkaHusl 00ydeHHs, OPHEHTHPOBAaHHOWH Ha IIOJ'OTOBKY BBIITyCKHHKa 00I1€00pa30oBaTeNbHON OpraHU3anny,
BJIAJICIOIIET0 He HAOOPOM 3HaHHM, a (YHKIIMOHATIBHOI IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOTO
HNOJY4EHHUs 3HAHUH U IPUMEHEHHs] UX B PEANbHOM KHU3HU IS PELICHHs] IPAKTUIECKUX 3a]auy.

B cBsI3u ¢ 3THM IIpH W3y4YEeHUH TpeaMeTa «XUMHUD) TOMUHHpYIOIee 3HaYeHHe MPHOOPETaloT Takue LEeNH 1
3a/1a4yy, KaK:

amanTanusg  OOyJalomMXCS K  YCJIOBHSAM  JHHAMHYHO  Pa3BHBAIOLIETOCS MHpa, (OPMHPOBAHHUE
MHTEJUIEKTYaIbHO Ppa3BUTONW JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO, COTPYJHHYECTBY, CaMOCTOSTEIHHOMY
NPUHATHIO TPAMOTHBIX PpEIIeHHH B KOHKPETHBIX JKM3HEHHBIX CHTYaIlMAX, CBS3aHHBIX C BEIIECTBAMH M WX
MIPUMEHCHNEM;

(opMupoBaHuE y O0YUAIOIIMXCS KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH ), IMEIOIUX YHUBEPCATLHOE
3HAUCHME JUISl Pa3InYHBIX BUJIOB JEATEIILHOCTH: pelIeHus mpobieM, NMoucKa, aHain3a 1 00paboTku nHdpopMauuy,
HEOOXOUMBIX IS MPHOOPETEHHs OMBITa IESTEIFHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B MO3HAHWUHM XUMHH, a



TaKXKe IS OIIEHKH C TTO3UITHIA KOJIOTHIECKOH O€30MTaCHOCTH XapaKTepa BIUSHIS BEIIECTB U XUMHUIECKHX MTPOIIECCOB
Ha OPTaHMU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYAJIBHBIX M TBOPUYECKUX CHOCOOHOCTEH OOYYarOIIMXCS:
CIOCOOHOCTH CaMOCTOSATENIFHO MPHOOpeTaTh HOBBIE 3HAHUS 10 XHUMHHA B COOTBETCTBHH C JKH3HEHHBIMU
MOTPEOHOCTSIMH, HCIIOJB30BATh COBPEMEHHBIC MH(OPMAIOHHBIE TEXHOJOTHH IS TIOMCKA W aHain3a y4eOHOH u
HAYYHO-TOMYJIIPHON HHYOPMAIIMHA XUMUYECKOTO COJICPIKAHUS;

(opMupoBaHHE ¥ pa3BUTHE Y OOYYAIOIIMXCS AacCOIMAaTHBHOTO M JIOTHYECKOTO  MBIIUICHUS,
HaOJFIOaTeNNFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAMMBI, B YacCTHOCTH, MpH
TUTAHUPOBAHUU U MTPOBEACHUU XUMHYCCKOTO IKCIIEPHMECHTA;

BOCIUTAHKE y 00yJaromuxcs yOe:K IEHHOCTH B TYMAHUCTHUCCKOW HATIPABICHHOCTH XUMHUH, €€ BaXKHOM POIIH
B PEIICHNH III00aJbHBIX IPo0IeM parMOHAIEHOTO IPUPOAONOIH30BAHMS, TIOTIOTHEHHUS SHEPTETUIECKUX PECYPCOB H
COXpaHEeHHSI MPUPOTHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIMMOCTH OEpeXHOTO OTHOIICHHS K IPHUPONE U CBOEMY
3JI0POBBIO, A TAKXKE MPUOOPETEHUS OMBITA UCTIOJHL30BAHMS OTYICHHBIX 3HAHUH JUTS IPUHSITHS TPAMOTHBIX PEIICHHUHA
B CHUTYallHsX, CBI3aHHBIX C XUMUUECKUMH SIBJICHUSMHU.

B y4eOHOM IuTaHEe CpemHero obmero oOpa3oBaHUs MpeaMeT «XuMus» 0a30BOrO YpOBHS BXOIUT B COCTaB
IpeMETHOM o0nacTi «EcTeCTBEeHHO-HAYYHBIC IPEIMETHIY.

OO0111e€e YMCIIO YacOB, OTBEAEHHBIX JIJIS U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE CPEIHET0 00IIIero 00pa3oBaHus,
cocraBiseT 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 9ac B HeeIo).



COJEP KAHUE OBYYEHUS
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnuyeckne 0CHOBbI OPraHMYeCKOil XMMHMH

IIpenmer opraHnueckoi XuMUM: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJYYEHUU HOBBIX BEILECTB U
MaTepuanoB. Teopus CTpoeHHUs opraHudyeckux coeauHeHud A. M. ByriepoBa, €€ OCHOBHBIE IOJIOKEHHUS.
CrpyktypHble (OPMYIIBI OPraHMYECKHX BEIIECTB. [ OMONOTHs, M30MepHsa. XUMHYECKasi CBA3b B OPraHMYECCKUX
COEIMHEHUAX — OJIMHAPHBIE ¥ KPaTHBIE CBSA3U.

[IpencraBnenne o kinaccuduKanuyu OpraHMYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKHX COEIMHEHUH
(cuctematnueckast) ¥ TPUBHAIbHBIC HA3BAaHMS BAKHEHIIINX MPECTABUTENEH KIIACCOB OPTaHNIECKUX BEIIECTB.

OKCHepuMEHTaNbHBIE METOABl HM3YYEHHS BELIECTB M WX IPEBPAILICHUIl: O3HAKOMIICHHE C OOpas3mamu
OpPraHMYECKUX BELIECTB M MaTepuaJaMd Ha HMX OCHOBE, MOJEIMPOBAaHHE MOJIEKYJl OpPraHWYEeCKUX BEIEeCTB,
HaOJI0ZIeHNE U ONHCAaHUE JIEMOHCTPAI[IOHHBIX ONBITOB MO MPEBPAIIEHUI0 OPraHMYECKUX BELIECTB IPH HArPEBaHUU
(nnmaBneHue, oOyTIIMBaHUE U TOPEHHUE).

Yraesogopoast

AJKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHUECKUH pAl. MeTaH U 3TaH — NpoCTeHIIne NpeCTaBUTEIH aJIKaHOB:
(u3muecKkre U XUMHUYECKHE CBOICTBa (peaknuy 3aMEUICHUS W TOPEHHs), HaXOXKICHHE B IPHUPOAE, MOIyUCHHUE U
HNPUMEHEHHE.

AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psii. OTUICH U NPONUIEH — MPOCTEHIINe MpeJCTaBUTENN
QJIKEHOB: (PU3MUECKHE U XUMHIECKHE CBOMCTBA (PEaKIMX THAPUPOBAHHS, TAIOTCHUPOBAHNUS, THIPATAIIUH, OKHCIICHHS
Y TIOJIMMEPU3aINN ), TIOJydeHUE U TPUMCHEHHE.

AnkangueHnsl: Oyranuen-1,3 u meTunOyTaaueH-1,3: ctpoeHue, BayKHEHIINE XUMUUECKHE CBOMCTBA (peakius
nonuMepuszanun). IlomydeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI.

ANKHHBI: COCTaB M 0OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUH PAl. ALETHIICH — IPOCTEHIINI TPEICTaBUTENb
QJIKWHOB: COCTaB, CTpOEHHUE, (QU3MYECKHE M XMMHUUYECKHE CBOMCTBA (pPEakUUH T'MIPUPOBAHMS, TaJOTeHUPOBAHUS,
TUJpaTalliy, TOPEHHUs), TOTyYeHHEe U IPUMEHEHHE.

Apensl. benzon: coctas, crpoeHne, GU3MUECKHE W XUMHUYECKHE CBOMCTBA (peakIHM TaJOTCeHUPOBAHHUS U
HUTPOBAHUS), MONyYCHHE M TPUMEHEHHWE. 107yon: cocmas, cmpoeHue, @usuueckue u Xumuyeckue C60UCmed
(peaxyuu 2anocenupo8anus U HUMpOEanus), noiyienue u npumerenue. TOKCUIHOCTh apeHOB. ['eHeTHUEeCKas CBSI3b
MEX[y yTJIeBOI0POIaMH, IPUHAISKAIUMHE K Pa3InYHBIM KJlaccaMm.

[IpuponHble MCTOYHMKH YTieBoaoponoB. [Ipuponuslii ra3 u momyTHble HedTsHble rassl. Hedts m e€
npoucxoxaeHue. CriocoObl nepepabdoTku HeTH: NEePEroHKa, KPEKUHT (TepMHUUYECKUH, KaTaIuTHYECKUI), TUPOIIH3.
ITpoxykTsl epepaboTKN HEPTH, X MIPUMEHEHHE B MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib M MPOIYKTHI €ro
nepepadoTKH.

OKcHepuMEeHTaNbHBIE METOABl HM3YYEHHs BEIIECTB M WX MPEBpALICHHUH: O3HAKOMIIEHHE C 00pa3namu
IUIacTMAacC, KaydyKoB M pe3uHbl, Kosuiekiun «HedTb» u «YTomp», MOAeIHpOBaHHE MOJIEKYJN YIJIEBOIOPOJIOB U
raJoreHONPON3BOIHBIX, TPOBE/ICHNE NIPAKTUYECKON pabOThI: TTOJTydeHNE STHIICHA U U3YYEHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Brruncinenus o ypaBHEHHIO XUMHUYECKOH peakiuy (Macchl, 00bEMa, KOJHMUECTBA HCXOIHOTO BEIIeCTBA MIIH

MPOJYKTa PEakKlUy MO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO W3 HMCXOJHBIX BEUIECTB WM MPOIYKTOB
peaxmun).

Kucaopoacoaepxaniue oprannyeckue coeiuHeHust

IIpenenbHble OJHOATOMHBIC CIIUPTHI. METaHON M 3TAaHOJ: CTPOCHHE, (HU3NUECKHE W XUMHUYECKHE CBOWCTBA
(peakuuu ¢ aKTUBHBIMH METaJUIaMH, TaJOTCHOBOJOPOIAaMHU, TOPEHHE), NMPUMEHEHHE. BOTOpOIHBIC CBSA3M MEKIY
MOJIEKYJIaMH CIIUpTOB. JlelicTBUE MeTaHOJa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHOTOaTOMHBIE CIHPTHL. DTHICHTIUKOIb W TIUIEPUH: CTPOCHHUE, (QU3MUECKUE W XUMHUYECKHE CBOWCTBA
(B3aUMOJCHCTBUE CO MICTOYHBIMH METAJJIAMU, Ka4eCTBEHHAs PEakilis Ha MHOTOATOMHBIC CITUPTHI). JlelficTBre Ha
opraHusM udenoseka. [I[pumMeHeHe ruiepruHa U STUICHTJIUKOJISL.

®deHom: cTpOoCHHE MOJIEKYJbI, (pU3Ndeckre U XUMUYECKHEe CBOWCTBA. TOKCHYHOCTH ¢eHona. [Ipumenenue
(dhenona.

Anpnerunpl U kemorvl. DopManbAETH]l, aleTaIbICTHA: CTPOCHHE, (PH3MUCCKUE M XMMHYCCKHE CBOWMCTBA
(peakuu OKUCIICHHS U BOCCTAHOBIICHISI, KAUCCTBEHHBIE PEAKIIHH), TOTyYCHHUE U TPUMCHCHHE.



OnHOOCHOBHBIE TIpEleNbHBIE KapOOHOBBIE KHCIOTHL. MypaBbpHMHAas M YKCyCHas KHCIOTBI: CTPOCHHE,
(usnyecKkre 1 XUMUYECKHE CBOHCTBA (CBOHCTBA, OOIIME AJIs KIacca KHUCIIOT, peakLys dTeprurKalnm), NoJyIeHHe 1
npuMmeHeHne. CTeapiHOBas M OJICMHOBAsI KUCIIOTHI KaK MPEACTaBUTENH BBICHIMX KapOOHOBBIX KHUCIIOT. MbIIa Kak
COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AeiiCTBHE.

Crnoxwuble 3hUpHl KaKk TPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupsl. ['unponns
xupoB. [Ipumenenue >xupoB. bronoruyeckas poib XKHUPOB.

YraeBogsl: cocTaB, KiaccH(UKAIUA YIieBOJOB (MOHO-, IH- M TOJHCaXapuubl). [II0Ko3a — mpocTermmii
MOHOCaxapHuJ: OCOOCHHOCTH CTPOCHHSI MOJEKYIHbl, (M3MUCCKHE W XHMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
rugpokcunom Menu(ll), oxuciaenne amMuauHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBieHHE, OpokeHHE
TIIOKO3BI), HAaXOXKIAEHUE B NpUpOJe, NpUMEHeHue, Ouonormdeckas poib. dorocuHred. dpykToza Kak H30MeEp
TJIFOKO3BI.

Kpaxman n memmono3a Kak mpuponHble moiuMepbl. CTpoeHHe KpaxMana M LeJUTono3bl. Pusndeckue u
XMMHUYECKHE CBOICTBa Kpaxmala (THIPOJIU3, KaUeCTBEHHAsl PEAKIHs C HOZO0M).

OKCHepuMEHTaIbHBIE METOIBI H3YIEHHSI BELIECTB ¥ MX IPEBPAILCHNI: IPOBEACHNE, HAOIIOACHHE U OTIMCAHUE
JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBCHHBIC DPEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCIICHHUE
staHona okcugaom Meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3amMozeiicTBue rimuepuHa ¢ ruapokcuaom meau(ll)),
IBETHA0B (OKHCIEHHE aMMHUAa4yHbIM pacTBopoM okcuza cepebpa(l) n rumpoxcunom meau(ll), B3ammoneiicTBue
KpaxmMaia ¢ HOZ0M), TPOBEJCHUE MIPAKTHUECKOH PabOThI: CBOWCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuétnble 3anaun.

Brrunciienus o ypaBHEeHHIO XUMHUYECKON peaknuu (Macchbl, 00b&Ma, KOJIMYECTBA HCXOAHOTO BEIECTBA HIIH
MPOIYKTa PEAKIUH MO M3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OAHOTO M3 HCXOIHBIX BEUIECTB MM IPOIYKTOB
peaxmun).

AzoTcoaeprkariyue OpraHuuecKue CoeITMHEHNUS.

AMMHOKHCIIOTEI KaK aM(OTEepHbIE OpPraHWYecKHe coeAuHeHns . Pu3MYeckne M XHMHUYECKHE CBOICTBa
aMHMHOKHCIIOT (Ha IpuMepe IunuHa). bruonorndeckoe 3HaueHne aMuHOKUCIOT. [lenTumsl.

benku kak MPpUPOJAHBIC BEICOKOMOJICKYJIAPHBIC COCANMHCHUA. HepBI/I‘IHaﬂ, BTOpUYHAA U TPETUYHAsA CTPYKTYpa
0eKoB. XMMHUYECKUE CBOHCTBA OEJIKOB: THAPOJIN3, IEHATYPALHsl, KAUeCTBEHHBIEC PEaKIMU Ha OEIKH.

OKCHepuMEHTaNbHBIE METOJABl M3YUCHHS BELIECTB W WX INPEBpAIICHMIl: HAaONIOJCHHE U ONMCAHUE
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpAaLlUA 0OeIKOB IIpyu Harp€BaHuu, IBETHBIC pCaKIINU OEJIKOB.

BoicokoMos1eKyJIsIpHBIE COeTHHEHUS

OCHOBHBIC TIOHSTHSI XMMUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEINeHb MOJMMEpHU3alny, CPeIHss MojeKylspHas Macca. OCHOBHBIC METOJbI CHHTE3a BBHICOKOMOJEKYJSPHBIX
COGI[I/IHEHI/Iﬁ — IoJimMepusand U NOJIMKOHJACHCAIUA.

OKCHepuMEHTaIbHbIE METOABl HM3YYEHHs BEIIECTB M HX MPEBpALICHHUH: O3HAKOMIIEHHE C 00pa3namu
MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyTyKOB.

MexnpeaMeTHbIE CBSA3H.

Peanmmzanus MeXnpenIMEeTHBIX CBsI3eM IPH M3y4eHHH opraHudeckoi xumum B 10 kiacce ocymiecTBiseTcs
yepe3 MCHOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK U MOHSATHH, SIBIISIFOIIMXCS CUCTEMHBIMHU IS
OTZAEJBHBIX MIPEJAMETOB €CTECTBEHHO-HAYYHOTO [IHKJIA.

001111 eCTeCTBEHHO-HAYUHBIC TIOHATHS: SIBJICHUE, HAYYHbIN (AKT, TUIIOTE3a, 3aKOH, TCOPHSI, aHAIIU3, CHHTE3,
KiaccuuKanys, NepuoJUIHOCTh, HaOMI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOICITUPOBAHHE.

®duznka: mMarepusi, FJHEPIHs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPIeTHUECKUH YPOBEHb, BEIIECTBO, TEIO,
O6'béM, arpe€raTHo¢ COCTOAHUEC BCUICCTBA, (1)I/I3I/I‘ICCKI/Ie BCJIMYMHBI U €AUHUIIBI UX U3MCPECHUA.

buonorust: knerka, opranusMm, Ouocepa, oOMEH BewlecTB B opraHusMe, (OoTocHHTE3, OHOIOTHYECKH
aKTUBHBIC BelecTBa (OSNKH, YIIIEBOIBL, )KUPHI, (PePMEHTHI).

[eorpadusi: MuUHEpabl, FOPHBIE TOPO/IbI, MOJIE3HbIE HCKOMIAEMBbIE, TOTUINBO, PECYPCHI.

Texuonorus: MAOICBBIC MMPOAYKTBI, OCHOBBI PAIIMOHAJIBHOI'O MUTaHUA, MOIOIIHUEC CPEACTBA, JICKAPCTBEHHBIC U
KOCMETHYECKHE NPEeTapaThl, MaTepHaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMUM



Xumudyeckuil aneMeHT. AToM. Sapo atoma, U30TOIBL. DJIEKTpOHHAS 000J04YKa. DHEpreTHUECKUe YPOBHH,
MOAYpOBHHU. ATOMHBIE OpOUTaH, S-, P-, d- anemenTbl. OCOOEHHOCTH PACIPEIS/ICHUs HIEKTPOHOB 110 OPOUTATISIM B
aToMax AJICMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIICKTPOHHAS KOH(HUTypaIs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmomgmueckas cucremMa xummdecknx sieMeHToB J[. V. MenneneeBa. Casi3b
MEPUOANYECKOro 3akoHa U Ileprnonnyeckoil cucteMpl XuMuueckux 3neMeHnToB . 1. MenaeneeBa ¢ coBpeMeHHOM
TECOPUCH CTPOCHUS ATOMOB. 3aKOHOMEPHOCTH HM3MEHCHHS CBONCTB XHMHUYECKHX SJIEMEHTOB U 00pa3yeMbBIX UMU
MIPOCTHIX ¥ CIOKHBIX BEIIECTB IO TPYIIIaM U epruoaM. 3Ha4eHHE IEPHONIECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemecTBa. XUMAYECKast CBA3b. BUIBI XMMUYIECKOH CBSI3M (KOBaJICHTHAS HETIOJSIpHAS U MOJISIpHAs,
WOHHAs, MeTaluTnueckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHONH XMMHUYECKOH CBsi3W (OOMCHHBIA M JTOHOPHO-
akKlenTopHslil). Bomopoanas cBs3b. BaeHTHOCTE. DneKTpooTpHULaTenbHOCTh. CTeeHb OKUCIIEeHUs. MIOHbI: KAaTHOHBI
W aHHOHBI.

BemectBa MONEKYISIPHOTO W HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBA. HITHI
KPUCTAITMYECKHUX PEeMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAITUUECKON PEIIETKY.

IlonsTne o nucnepcHbIX cucteMax. MCTMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas [ois BElIEeCTBa B
pacTBope.

Knaccudukaius HeopraHudeckux coenuHeHuil. HoMeHkIaTypa HEOPraHWYECKHUX BEIIeCTB. | eHeTHuecKas
CBSI3b HEOPTaHUUECKUX BEUIECTB, MPUHAJIEKAIIUX K PA3IMUHBIM KJIaccaM.

Xummueckasi peakius. Kimaccupukanus XUMUYIECKAX Peaknnuii B HCOPTaHMUECKOW M OPTaHUIeCKOH XIMUH.
3aKoH COXpaHEeHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS U MPEBPAIICHHUS SHEPTUHU NIPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pa3iudHbIX (QakropoB. OOpaTUMble peaknud. XHUMHYECKOEe
paBHOBecue. PaKTOPBbI, BIUSAIOLUIME Ha COCTOSIHUE XuMudeckoro paBHoBecus. [Ipunun Jle Hlatense.

OnexTponutrdeckas aucconuanus. CUIbHBIE U ciadble AMeKTpoianuThl. Cpesla BOIHBIX PacTBOPOB BEIIECTB:
KHCTasi, HeWTpasibHas, meJoyHasl.

OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIUY.

OKCIIepUMEHTaNbHBIC METONBl HW3YYSHHUs BEHIECTB W KX IPEBPAlICHAN: JEMOHCTpAIUs TaOIUI]
«llepnonnueckass cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», n3yuyeHue Mojeleld KpUCTaUIMUECKUX
peméToK, HaONIOJCHUE M OMHMCAaHUE JCMOHCTPAIIMOHHBIX M J1a0OpPaTOPHBIX OMBITOB (Pa3jOXKEHUE MEPOKCHAA
BOJOPOJAa B MPUCYTCTBUHU KaTajlu3aTopa, ONpPENETICHUE CPedbl PACTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIHLHOTO
HHINKATOpa, PeaKMyd MOHHOTO OOMEHaA), MPOBEICHUE PAKTUUCCKOM PaboThl «BiusHue pa3nudHbIX (PaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKIIUNY.

Pacuérnrle 3amaun.

Pacuérpl mo ypaBHEHHSM XHUMHUYECKHUX PEAKLUMHA, B TOM YHCIE TEPMOXUMUUYECKHE PacCUEThI, PacuéThl C
HCIIO0JIb30BAHMEM TIOHSTHS «MacCoBasi J0JIs BEIIECTBAY.

Heoprannueckass xumus

Hewmerannel. [Tonoxenue Hemeramnos B [lepuonnyeckoil cucreme xumuueckux snementoB . V1. Menaeneesa
1 0COOEHHOCTH CTpPOEHHUs aroMoB. DU3MUYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHSI HEMETAUIOB (Ha MpUMEpE
KHCJIOpO/Ia, cepbl, (pocdopa u yriaepoaa).

XuMHUUYECKUE CBOMCTBA BaKHEHIITIIX HEMETAIUIOB (TaJIOTEHOB, CEPHI, a30Ta, hocdopa, yriaepoaa U KpeMHU) U
UX COCAMHEHUH (OKCHUIOB, KUCIOPOICOACPIKAIINX KUCIOT, BOJOPOIAHBIX COSTUHCHHN).

IIpuMeHeHne BaXKHEMIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne meramioB B [lepuoguueckoit cucreme xumuueckux snementoB Jl. M. Menneneesa.
OCOOCHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmme (H3MYecKue CBOMCTBAa METaIOB.
CmiaBbl METAJIOB. DIEKTPOXUMUYECKUH PsiJT HAPSKESHU METaJIOB.

XuUMHUYEeCKHE CBOWCTBA BAXKHEHIIIMX METAJUIOB (HATPHMA, KalHid, KalblIUi, MaTHUH, TFOMUHHM, IIHMHK, XPOM,
JKeNe30, Me/ib) U MX COCTUHCHUIA.

O6urme crocoObl MOTy4YeHUS MeTaIoB. [IpuMeHeHne MeTaJIIOB B OBITY U TEXHHKE.

DKCTIepUMEHTANIbHBIE METObl N3YYCHHSI BEIIECTB W WX MPEBPAIICHNN: N3YYeHHE KOJUIeKIMH «MeTaisl 1
CIUIaBbI», O00pa3loOB HEMETALIOB, pEHICHUC OJKCIICPUMEHTANBHBIX 3ajad, HaONIoJIcHHEe U  OIHCAaHHE
JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOICHCTBUE THAPOKCUIA ATIOMHHHUS C PACTBOPAMH KHCIIOT H
esoueii, KAYeCTBEHHbIE PEaKINY Ha KATHOHBI METAJIOB).

Pacuérnble 3amaun.

Pacuérer Macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHYECTBY BEUIECTBA, MAcce WU O00BEMY
OJTHOTO U3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, PacUEThI Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKITUH,
€CJIM OJTHO M3 BEIIECTB UMEET MPUMECH.

XumMust v )KU3Hb



Ponb xuMum B OOECHEUEHHH SKOJOTHMYECKOH, DHEPreTHYECKONM W THINEeBOW OE30MacHOCTH, pPa3BUTHH
MeIuUUHEL. [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHMSI BEIIECTB U XUMUUYECKUX PEAKIUil.

Ipencrapnenus 00 0OIMX HAYYHBIX TPUHIMIIAX TPOMBIILICHHOTO MOJYYCHHS BKHEHIIIUX BEIICCTB.

UYenoBek B MHpE BEIIECTB W MaTEpUANIOB: BaXHEUIIHE CTPOUTEIBHBIC MAaTEpHAbl, KOHCTPYKIMOHHBIE
MaTepHajbl, KpacKW, CTEKJIO, KepaMWKa, MaTepuajibl s DSJICKTPOHWKH, HAHOMATEpHalbl, OpraHWYEeCKHe |
MUHEpaJbHBIC YI0OpCHUSL.

XuMus ¥ 37I0pOBbE YeNIOBEKa: IIPaBHiIa UCIIOB30BAHMS JIEKAPCTBEHHBIX NIPEIapaToB, MpaBuiIa 0€30acHOTo
WCIIONIB30BaHUS MTPETIapaToB OBITOBOI XMMHH B IIOBCETHEBHON JKU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanmzanuss MeXNpeIMETHBIX CBsI3¢i NMpU HM3YYCHHUH OOMICH M HeopraHumdeckod xumum B 11 kimacce
OCYILIECTBIISIETCS Yepe3 UCIOIh30BaHUE KaK OOIMINX €CTECTBEHHO-HAYYHBIX IOHSTHH, TaK W TOHSATHH, SBIISIOMINXCS
CHUCTEMHBIMH JUTS OTJEIFHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0me eCTeCTBCHHO-HAYYHBIC IOHATUS: HAy4yHBIH (DakT, THIIOTE3a, 3aKOH, TCOPHS, AaHAaIW3, CHHTE3,
KIIaccu(puKaIys, NepuoJNIHOCTE, HAOMIOICHNE, SKCIEPUMEHT, MOACTHPOBAHNE, H3MEPECHHE, SIBIICHIE.

Om3uKa: MaTtepus, YHEPTUsi, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PaIHOAKTUBHOCTH,
MOJICKYJIa, SHEPreTUYCCKUN YPOBEHB, BEIICCTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BCIIECTBA, (hU3MYCCKHE
BEJIMYMHBI U SUHUIIBI UX U3MEPEHUS], CKOPOCTb.

Buomorus: kimeTka, opraHu3M, SKOCHCTeMa, OMocdepa, MaKpo- W MHKPOSJIEMEHTHI, BUTAMHHBI, OOMEH
BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIC TIOPOIbI, OJC3HBIC HCKOMIAEMbIE, TOTUTHBO, PECYPCHI.

TexHONOTHA: XUMHYECKas MPOMBIIUICHHOCTh, METAJUTypIHs, HPOHW3BOICTBO CTPOHUTEIBHBIX MAaTEPHAJIOB,
CEIIbCKOXO35ICTBEHHOE TPOW3BOJICTBO, MHIIEBas IPOMBIIUICHHOCTh, (apMameBTUIeCKas IMPOMBIIUICHHOCTD,
MPOU3BOJCTBO KOCMETHUYECKUX IMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHajoB, 3JEKTPOHHAs
MIPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMEBI 110 XMMHWUN HA BA30BOM YPOBHE
CPEAHEI'O OBIIEI'O OBPA30OBAHUA

JIMIJHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUSI K pe3yiabTaTaM OCBOCHHUS OOYYAIOUIMMHUCS IPOTPAMM CpPEITHETO
o0mero o0pa3oBaHHs (JIMYHOCTHBIM, METAlpeIMETHBIM U INpeaMeTHbIM). HaydHo-MeTonuueckod OCHOBOM aiis
pa3paboTKy MUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHMS IIPOTPaMM CPEIHEro O0LIero 0Opa3oBaHus SBISETCS CUCTEMHO-
JEATEIBHOCTHBIN MOIXO.

B cooTBeTCTBHH C CHCTEMHO-ESITEIBHOCTHBIM MTOJX0JOM B CTPYKTYPE TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS
npeaMera « XUMU» Ha YPOBHE CPETHETO OOLIET0 00pa30BaHMs BbIICIEHBI CIEAYIOIINE COCTABISIIOLIHE!

OCO3HaHHE OOYYAIOIINMHUCS POCCHUCKONH TPaXIAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATENPHOCTH M CAMOOIIPEAEIICHUIO;

HaJIMYre MOTHBAIMH K 00yUCHUIO;

L[eJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOEKAEHHH JIMYHOCTH HAa OCHOBE KIIOYEBBIX LEHHOCTEH H
HUCTOPUIECKHUX TPATUINK 6a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOACTBOBAaThCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, IMPUCYHIUMU I.[eJ'IOCTHOfI CUCTCMC XUMHUYCCKOTO 06pa30BaHI/I§I;

HaJIMYKEe MIPAaBOCO3HAHUS SKOJOTHYECKOH KyJIbTYPBI U CIIOCOOHOCTH CTaBHTh IIETH U CTPOUTH >KH3HEHHBIC
TUTaHBI.

JIM4HOCTHBIE pE3YJIbTaTbl OCBOCHHA MNpe€aAMETa «XUMHSI» JOCTUTAKOTCAA B C€IUHCTBEC y‘-Ie6HOI71 )44
BOCIIMTATEILHOM ACATCIIBHOCTH B COOTBETCTBUM C T'YMAHHUCTUYCCKHUMH, COLUOKYJIBTYPHBIMHU, JYXOBHO-
HPaBCTBEHHBIMH [ICHHOCTAMH 1 HJICaIaMH POCCHHCKOTO I'PayKIaHCKOTO O0IIEeCTBA, IPHHSATHIMH B 00IIECTBE HOPMaMH
U T1paBujiaMU TOBEACHUS, CHOCO6CTByIOH_[I/IMI/I nmpoueccaM CaMOIIO3HAHUA, CaMOpPa3BUTHA U HPABCTBEHHOI'O
CTaHOBJICHUS JIMYHOCTHU 06yqa101u1/1xca.

JInqHOCTHBIE pPE3yNBTATBl OCBOGHHMSA MpeAMETa «XHUMHS» OTPaXaloT c(HOPMHPOBAHHOCTH OIIBITa
TIO3HABATEJILHOHN M MPAKTHYECKOH NEATEIFHOCTH 00YYAIOIINXCS IO peaM3aliy IPHHATHIX B 00IIECTBE IEHHOCTEH,
B TOM YHCJIC B HaCTH:

1) rpazka1aHCKOro BOCIIMTAHUS .

OCO3HaHMSA OOYYAIOIIMMHKCS CBOMX KOHCTHTYIMOHHBIX ITIpaB M OOS3aHHOCTEH, YBa)KEHHA K 3aKOHY H
MPaBOMOPSIIKY;

MPEACTABJICHUSA O COLMAIBHBIX HOPMax M MpaBUjIax MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATEILHOCTH MPU CO3/IaHUN YUCOHBIX IIPOEKTOB, PELICHHH YIeOHBIX
1 MMO3HABATECJIbHBIX 3a/1a4, BBITTOJIHEHUN XUMHUYCCKUX DKCIICPUMEHTOB,

CIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI APYTHX TpH aHAJIH3e
Pa3IMYHbBIX BUJOB Y4€OHOW AEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS

IECHHOCTHOI'O OTHOIICHUA K UICTOPUICCKOMY U HAYYHOMY HACJICAUIO OTEUYCCTBEHHOM XUMHWH,

YBaKEHUSI K ITPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH M TPAKTHYECKOTO IPUMEHEHHS] XUMHH, OCO3HAHHMS TOTO,
YTO JOCTIIKCHUS] HayKH €CThb PE3yJIbTAT JUIMTEIbHBIX HAOJI0AEHUH, KPOIIOTINBBIX SKCIEPHUMEHTAIBHBIX MOUCKOB,
MIOCTOSIHHOT'O TPYJa YYEHBIX U IIPAKTUKOB;

HMHTEPECA M MO3HABATCIBHBIX MOTHUBOB B IMOJYYCHUHN U MOCJICAYIOIIEM aHAJIN3€C I/IH(bOpMaHI/II/I O INEPEaAOBbIX
JOCTHXEHHUSX COBPEMEHHOM OTEeUECTBEHHOW XUMMH;

3) IyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHMUS:

HPaBCTBEHHOI'O CO3HAHUSA, OTUYCCKOI'O MOBEACHU,

CIIOCOOHOCTH OLIEHMBATh CHUTYallWH, CBS3aHHBIE C XUMHYECKUMH SIBJICHUSIMH, U NMPUHUMAaTh OCO3HAHHBIE
peLIeHust, OpUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

TOTOBHOCTH OILICHUBATH CBOE MOBECACHUEC W TIOCTYIIKM CBOUX TOBapPIH_[eﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHBIX H
IIpaBOBBIX HOPM U OCO3HAHHUE HOCHG}]CTBI/Iﬁ OTHUX IMMOCTYIKOB,

4) hpopmMupoOBaHNA KyJbLTYPHI 310POBbSI:

MOHUMAaHMA IEHHOCTEH 370poBoro u Oe3omacHOro obpas3a >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUUECKOMY 3/I0POBBIO;

co0utoieHus paBuIl 6e30MacHOro 0OpaIleHHs ¢ BEIIECTBAMH B OBITY, TIOBCEJHEBHOM KU3HU M B TPYJIOBOH
JIeSTeIIbHOCTH;



MOHMMAaHHMS [IEHHOCTH NPaBWJI HHANBUAYAIBHOTO M KOJUIEKTHBHOTO O€30IIaCHOTO MOBEACHUS B CUTYaIHUAX,
YIPO’KAIOLINX 3/I0POBBIO M )KU3HH JIOJEH;

OCO3HaHUS MOCJIECTBUI M HENPUATHUS BPEIAHBIX IPUBBIYEK (YIIOTPEOICHNS AIKOTOJIsl, HAPKOTUKOB, KYPEHH);

5) TPyAOBOr0 BOCIIMTAHUS:

KOMMYHHUKATHBHOHN KOMIIETEHTHOCTH B y4€0HO-HCCIIEI0BATEIBCKON AEATEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM,
TBOPYECKOI U IPYyruX BUIAX NESITEILHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PEIICHWH NPAKTHIECKUX 3a7ad COILMAIbHON HAlPaBIEHHOCTH (B paMKax
CBOETO Kj1acca, IIKOJIBI);

MHTEpeca K MPaKTHYECKOMY M3Y4YeHHIO Mpogdeccuil pa3InyHOro poja, B TOM YKCJIe HA OCHOBE ITPUMEHEHHS
NPEIMETHBIX 3HAHUH 110 XUMHH;

YBaXKEHUS K TPy, JIOAIM TPYyZa U pe3yabTaTaM TPYAOBOH AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBHIYaIbHOH TpaekTopuu oOpasoBaHus, Oymymiei mpodeccun u
peanuzanuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTPEOHOCTEH 00IIecTRa;

6) 3K0J10rH4ecKOro BOCIUTAHMSA:

9KOJIOTMYECKH LIeJIECO00Pa3HOTO OTHOIIEHHS K PUPOJIE, KaK HCTOYHHUKY CYLIECTBOBAHMS )KU3HH Ha 3eMIIE;

MOHMMaHMs TIIO00AIBHOTO XapakTepa JKOJIOTMYECKHX NpoOsieM, BIMSHUS SKOHOMHYECKHX MPOLIECCOB HA
COCTOSIHHE TIPHPOIHON M COIIMATBHOMN Cpelbl;

OCO3HaHUuA HeO6XO[[I/IMOCTI/I HCIIOJIb30BaHUsA L[OCTI/I)KGHI/Iﬁ XUMHUU IJId pCHICHUSA BONPOCOB paAllMOHAJIBHOTO
MPHUPOAOIOIb30BAHUS;

aKTHBHOTO HENPHATHA JCHCTBHH, NPHHOCAIIMX BpEX OKpYXKalolled MpUpOJHON cpene, YyMEHUS
MPOTHO3UPOBATh HEOJIATONPHUATHBIEC SKOJIOTHYECKUE MOCIEACTBHSA NPEIIPHHNMAEMBIX IE€HCTBUH U PEIOTBPAILATh
Ux;

HaJIM4YUs PAa3BUTOTO SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTHMYECKOW KyJIbTYpHI, OIBITA JAESTEIbHOCTH
9KOJIOTMYECKOH HaNpaBICHHOCTH, YMEHHS PYKOBOACTBOBAaThCS WMH B IIO3HABATEIbHOW, KOMMYHHKAaTHBHOH H
COLIMAILHOM TPAaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO MPOTHBOCTOSITH HICOJIOTHH XeMo(poouy;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BHTHS HAYKH H
0O0I1IeCTBEHHOM MIPAKTHUKH;

MOHUMAaHHMs CHIEIU(PHUKN XUMHH KaK HayKH, OCO3HaHUs €€ poJii B (OPMHUPOBAHHUH PAllMOHAIBEHOTO HayYHOTO
MBIIIICHHS, CO3JaHUH LIEJOCTHOTO IPEACTABICHHS 00 OKPY)KAIOIEM MUpPE KaK O €IMHCTBE IPUPOIBI M YETIOBEKa, B
MO3HaHMU MTPUPOIHBIX 32aKOHOMEPHOCTEH M PeIICHUH NPo0IeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0CO0O0H 3HAYMMOCTH XMMHUH JIJIs COBPEMEHHOH IMBMIIM3AlMU: B €€ T'yMaHHCTHYECKOii
HAaIpaBJIeHHOCTH U BAXKHOW POJIN B CO3/IaHUM HOBOM 0a3bl MaTepHaNIbHOM KyJIbTYpPBI, PEIICHUH ITI00aIbHBIX IPO0IeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKON, NMUIIEBOM U SKOJOTMYECKOH 0€301acHOCTH, B
Pa3BUTHH MEAUIIMHBI, 00ECTIEYCHNH YCIOBUI YCIEITHOTO TPYAA U SKOJIOTHUECKH KOM(DOPTHON KU3HH KaKOT0 WICHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: MOHMMAHHSA CYIIHOCTH METOAOB IIO3HAHUS, HCIIOJIB3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJydaeMble 3HAHMS Ul aHalh3a M OOBSCHEHMS SBICHUH
OKPYXAIOIIET0 MUpa M MPOUCXOSMIINX B HEM M3MEHEHUN, YMEHUS JieflaTh 00OCHOBAaHHBIE 3aKIIIOUEHUSI HA OCHOBE
Hay4YHBIX (haKTOB M MMEIOIIUXCS JAHHBIX C LEJbIO MOJYy4YEHHsI JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIBHO HCIIONb30BaTh XUMHYECKHE 3HAHWS IS PElIeHHs NpoOsieM B peasbHBIX
JKU3HCHHBIX CUTYyalluAX;

MHTEpeca K IIO3HAHUIO U UCCIIEI0BATEIbCKOMN 1eATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U caMO00OPa30BaHHIO, K AKTUBHOMY ITOJTyIEHHIO
HOBBIX 3HAHUH MO XUMHHU B COOTBETCTBHH C )KU3HEHHBIMH HOTpe6HOCTHMI/I;

HHTEpeca K 0COOGHHOCTSIM TPYyIa B pa3INYHBIX cepax MpoheCcCHOHATBHOM e TeTFHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJbTaTbl OCBOEHMsI y4eOHOro mpeamera «XHMUs» Ha YPOBHE CpeIHEro oOIiero
00pa3oBaHUs BKITIOYAIOT:

3HAYMMBIC JUIsI (POPMHUPOBAHUS MHUPOBO33PCHUS OO0YUAIOMIMXCS MEKIAUCIUILTHHAPHBIC (MEKIPEIMETHBIC)
oOIIIeHAYYHBIC TMOHATHUS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOW KapTHUHBI MHpa U CIeNU(UKY METOIOB IO3HAHWUS,
WCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHUE, TIPOIIECC, CHCTEMa, HAYIHBIN (axT,



NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNE, HAONIOACHNE, U3MEPEHNE, IKCIIEPUMEHT H
Jpyrue);

YHUBEpCallbHble  y4eOHble  AedcTBUs  (IO3HAaBaTeNbHbIE,  KOMMYHHKAaTHUBHbBIC,  pETYJSATHUBHEIC),
obecneunBaromue GpopMupoBaHue GyHKINOHAIHHON IPaMOTHOCTH M COIMAIEHONW KOMITETCHIINN 00YJatONTIXCs;

CIOCOOHOCTH 00YYAIOIIUXCS UCIIOIb30BaTh OCBOCHHBIE MEXAUCIMIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSA
Y YHHUBEpCaJlbHbIe y4eOHbIE AEHCTBUS B IO3HABATEILHOM U COIMAILHOM MTPaKTHKE.

MertanpenMeTHble PE3yNbTaThl OTPAKAIOT OBJIAJCHNUEC YHHUBEPCAIbHBIMU YUCOHBIMH MO3HABAaTEIbHBIMH,
KOMMYHHUKATUBHBIMHA M PETYJISTHBHBIMU JEHCTBUAMH.

OBJjageHne yHUBePCAJbHBIMH Y4eOHBIMHU MO03HABATEIbHBIMH I€HCTBUAMU:

1) 6a3oBble JJOrHYecKHE eHCTBUS:

CaMOCTOATENBHO (POPMYJINPOBATH U aKTyaIM3UPOBATh POOIEMY, BCECTOPOHHE €€ pacCMaTpPHBaTh;

OTIPEEIATH TN JCATEILHOCTH, 3aJaBasi MapaMeTPhl U KPUTEPUN UX JOCTIKCHHUS, COOTHOCHTD PE3YIIBTATHI
JIeSITEIIbHOCTH C TIOCTaBJICHHBIMH LIEJISIMHU;

UCTIONIB30BaTh IIPU OCBOCHUHU 3HAHUM MPUEMBI JOTHYECKOTO MBIIUICHHS — BBIIEIATh XapaKTEPHBIC IPU3HAKU
MOHATUH 1 YCTaHABIMBATh NX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MMOHATHA AJISI OOBSICHEHUS OTACTBHBIX
(axToB U sABNECHNUI;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUISl KIACCU(UKALIUK BEIIECTB M XUMMHUUECKHUX PEaKIi;

yCTaHaBJINBATh IPUYNHHO-CIICCTBEHHBIEC CBSI3M MEXIY U3y4aeMbIMU SIBIICHUSMH;

CTPOUTD JIOTHYECKUE PACCYKACHUS (MHAYKTUBHbIE, IelyKTUBHBIE, 110 aHAJIIOTUH ), BBISBIIATH 3aKOHOMEPHOCTH
Y IIPOTUBOPEYHS B paCCMaTPUBAEMBbIX SIBJICHUSX, (YOPMYJINPOBATH BBIBOJIBI M 3aKJIIOUCHHS;

NPUMEHATh B IIpoOllecce IO3HAHMS, HCIOIb3yeMble B XHMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJCIIH,
peoOpa3oBEIBaTh MOJICIBHBIE MPEACTABICHNS — XMMHYECKHH 3HaK (CHMBOJI) 3JEMEHTa, XMMHUYecKas (opmya,
YpaBHEHHE XMMHYECKOH pPEeakliK — IPU PEICHUN Y4YeOHBIX [MO3HABATEIbHBIX W MPAKTUYECKUX 3a/lad, MPUMEHSTh
Ha3BaHHBIC MOJENbHBIC IIPEJICTABICHUSA [UIS BBIABICHHS XapaKTCPHBIX INPU3HAKOB M3Y4aeMbIX BEIIECTB U
XUMHUYECKHUX PEAKIHH.

2) 6a30BbIe UCCIENOBATEIbCKUE AeHCTBHS:

BJIaJIeTh OCHOBaMH METOJIOB HAYYHOT'O [TO3HAHHS BEIIECTB M XUMHYECKUX PEaKIHMH;

(opMynMpoBaTh LENM M 3aJadd  HMCCJIEAOBAHUS, HCIIOJIB30BAaTh IIOCTaBICHHBIE M CAMOCTOSTEIBHO
c(OopMyJIHPOBaHHBIE BONPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJIsi (DOPMHPOBAHMS THUIOTE3bI IO
MPOBEPKE NPaBUIBHOCTH BBICKa3bIBAEMBIX CYKICHHIH;

BJIaJeTh HABBIKAMH CAMOCTOSATEIHHOTO IUIAHWPOBAHWS M MPOBEACHUS YYCHHYECKHX OSKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHMs HAOJIONATh 3a XOJIOM IIPOIECCa, CaMOCTOSTENHHO NPOTHO3UPOBATH €r0 pe3yJbTaT,
(hopmynrpoBaTh 00OOIIEHUS M BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YIbTAaTOB HCCIIEHOBAHHS, COCTaBIAThH
000CHOBaHHBII OTYET O NMPOAEIAHHOM padoTe;

pUOOPETaTh OINBIT YICHUUECKOH HCCIICI0BATENILCKOM M MPOSKTHON AEATENHHOCTH, MPOSIBISITE CIIOCOOHOCTD
M TOTOBHOCTh K CAMOCTOSITEJILHOMY IOMCKY METOIOB PEIeHUs NMPAKTHYECKUX 3a/ad, NMPUMEHEHHUIO Pa3JInuHbIX
METOIOB TIO3HAHUS.

3) paborta ¢ undopmanmeii:

OPHEHTHPOBATHCS B Pa3IMUHBIX UCTOYHUKAX MH(POPMAIMK (HAy9IHO-TIOMYJIAPHAS JIUTEPaTypa XUMHUIECKOTO
COJIeprKaHusl, CIIpaBoOYHbIe T0COOUs, pecypchl VIHTepHeTa), aHaIM3UPOBAaTh HHPOPMAIIMIO Pa3IMnuHbIX BUIOB U (OpPM
TPE/ICTABIICHUS, KPUTHUECKN OLIEHUBATh €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYNBOCTD;

(opMynMpoBaTh 3ampoChl M TNPHMEHATH pa3lIMuHBIE METOABI IPH IOMCKEe M oTOope HH(pOpMAaIyy,
HEO0OXO0AMMO¥ [JIs BBITIOJIHEHUS YUeOHbBIX 33/1a4 ONPEAEIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH()OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHMH M Pa3IMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBIOMpAaTh ONTUMalbHYI (OpMY TMpeAcTaBlieHUs HHPOpMAMKU (CXeMbl, IpaduKy,
JMarpaMMBbl, TaOJINIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CPEACTBA NMpHU padoTe ¢ XMMHYECKOH MH(OpManuei: NpuMeHsTh
MeXnpenMeTHble (pU3UIecKne 1 MaTeMaTHIeCKUe) 3HAKH U CUMBOJIBI, OpMYIIbl, aOOpeBHATYphl, HOMEHKIIATYPY;

HCIIONIB30BaTh U Pe0OPa30BhIBATH 3HAKOBO-CHMBOJIMIECKHE CPEACTBA HATIISHOCTH.

OBJjageHne yHuBepCcaJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBHSIMM:

3a1aBaTh BOIIPOCHI I10 CYIIECTBY 00CYX/1aeMOl TeMBI B X0OJI€ JHAJIOra W/WIIN TUCKYCCHH, BBICKA3bIBATh UJIEH,
(hopMyIHPOBATH CBOM MPEAJIOKEHNS OTHOCHTENFHO BRITTOIHEHNS PEINIOKEHHO 3a1a9H;

BBICTYTIaTh C TIPE3EHTALNEH PEe3yIbTaTOB O3HABATENFHOMN IS TEIFHOCTH, TIOIYYEHHBIX CAMOCTOSATEIIFHO HITH
COBMECTHO CO CBEPCTHHKAaMH IIPH BBINOJHEHHHM XHMHYECKOTO OKCIIEPUMEHTa, IPAKTHYECKOH padoTHI 110



WCCIICIOBAaHUIO CBOMCTB M3yYaeMBIX BEUIECTB, pEalM3alldil Y4eOHOTO IpoeKTa M (OpMyIHpOBATH BEIBOABI IO
pe3yJsibTaTaM IpOBEAEHHBIX UCCIIEIOBAHUMN ITyTEM COTJIACOBAHUS O3UIMH B X0J1e 00CYKICHHUSI 1 0OMEHa MHEHHSIMU.

OBJjajeHne yHUBEPCAJbHBIMH PETYJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSTENIFHO TUIAHMPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATENBHYIO NESATEIHHOCTD, ONIPEAEIIsis e€ e 1
3a/a4d, KOHTPOJIMPOBATh W MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MpEIJIaraeMblii aJTOPUTM ACHCTBHHA MpH
BBITIOJTHEHUH YYEOHBIX M MCCIIEIOBATENILCKUX 3ajad, BbIOMpaTh Hanbosee 3()(GEKTHBHBINA CHOCOO MX pEIleHHs C
y9ETOM TOTy4eHHUS HOBBIX 3HAHMH O BEIIECTBAX U XUMHUIECKUX PEAKIINAX;

OCYILECTBIISITH CAMOKOHTPOIb CBOCH EATEIHPHOCTH HA OCHOBE CaMOAHAIIN3a M CAMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIE pe3yabpTaThl 0OCBOCHUS Kypca «OpraHndecKkast XUMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTE MPEACTABICHUI 0 XUMUYECKOI COCTABISIOMICH eCTeCTBEHHO-HAYIHOW KapTHHBI MHUPA,
pomM XUMHM B TIO3HAHWM SIBICHUH TNpUPOABI, B (OPMUPOBAHMHM MBIIIICHUS W KyIbTYphl JIMYHOCTH, €€
(yHKIHOHAJIBHOW TPaMOTHOCTH, HEOOXOANMOH ISl pEIICHHUs] TPaKTHYECKHUX 33724 U 9KOJIOTMYeCKH 000CHOBaHHOTO
OTHOIIICHHS K CBOEMY 3[JOPOBBIO U MPUPOIHON CpELE;

BJIaJICHUE CHCTEMOW XUMHYECKNX 3HAHUH, KOTOPask BKJIIOYAET: OCHOBOIOJATAONINE TTOHATHS (XUMUYECKUH
AJIEMEHT, aToM, 3JIEKTPOHHas 000JI0YKa aToMa, MOJIEKYJa, BAIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, XMMHUYECKAas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass M COKpam€HHas), MOJb, MOJSIpHas Macca, MOJIIPHBIA O0O0BEM,
YIJIEPOIHBIN CKeneT, (PyHKIMOHATIbHAS TPYIIa, PaguKal, U30MEpHs, H30MEpHl, TOMOJIOTHYECKUI s, TOMOJIOTH,
YIIEBOAOPOABI, KHUCIOPOA U Aa30TCOJEpXKAlde COCTUHEHHS, MOHOMEp, IOJHMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIpHBIE COSAMHEHHST); TEOPUH U 3aKOHBI (TEOPHs CTPOCHUS opraHuyeckux seuiects A. M. ByTneposa,
3aKOH COXPaHEHHSI MACChI BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SA3bIK XUMHHU; MHPOBO33PEHUCCKHE 3HAHNUS,
JIeXalue B OCHOBE MOHMMAaHWS NPUYNHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJICHHUH, (DAaKTOIOTHUECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJYYEHHH M OC30IIACHOM HCIHOJIBb30BAaHWM BAXKHEHIIMX OPraHUYECKHX BELIECTB B OBITY U
MPaKTHIECKON AEATETBHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATh XapaKTepPHbIC NMPU3HAKN IOHITUH, yCTAHABINBATD X B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME IOHITUS TPH OIMCAHWHM COCTaBa, CTPOCHUS M IMPEBPALICHUH OpraHUMYecKUX
COCIUHCHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOIBb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABICHHS MOJIEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpANIEHHOI) (GOPMYII OPraHMYECKHX BEHICCTB U YPABHCHUN XUMHUCCKUX PEAKIIHHA,
M3TOTaBJINBATh MOJIENN MOJIEKYJI OPTaHHYECKUX BEIIECTB JUIS HILUTIOCTPAIIMU X XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO
CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATH MPUHAJICKHOCTh M3YYEHHBIX OPraHMYECKHX BEIECTB IO MX
COCTaBY U CTPOCHHUIO K ONPEeNIEHHOMY KJIacCy/TpyIIIe COeIMHEHHH (YIIIeBOJOPO/IbI, KHCIOPO M a30TCOEpIKaIIe
COE/IMHEHUsI, BBHICOKOMOJICKYJISIDHBIE COCAMHEHHs), NaBaTh WM HAa3BaHUsl 10 CHUCTEMAaTHYECKOl HOMEHKJIaType
(IUPAC), a Takxe MPHBOAWUTH TPUBHAJbHBIC HAa3BaHHUS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITUIIEH, MPOIMUIIEH,
alleTHICH, JTHJICHIIIMKONb, TIMUEPHH, (eHoJd, (OopManbleru], aleTalbJerui, MypaBbHHAs KHCJIOTa, YKCyCHas
KHCJIOTA, OJIEMHOBAsI KMCJIOTa, CTEApHHOBAsI KHCIIOTa, TII0K03a, PPYyKTO3a, KpaxMal, IeJUIi0I03a, TIHITH);

c(OPMUPOBAHHOCT YMEHUS OMNpPENCISATh BHIBl XHMHYECKOH CBS3M B OPraHWYECKUX COCIMHEHMAIX
(ooMHAPHEIEC U KpaTHBIC);

c(OPMUPOBAHHOCTh yYMEHHsSI MPUMEHSTH IIOJIOXKEHHS TEOPHH CTPOCHUSI OpPraHM4ecKux BemiecTB A. M.
ByrnepoBa 115t 00bSICHEHUs 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHS MacChl
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PHU3WIECKHE M XMMHYECKHE CBOHCTBA
TUINYHBIX PEJCTaBUTEINIEH pa3IMuHBIX KIIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH, IPOIHJICH, alleTHJICH,
Oyraauen-1,3, metunOyranuen-1,3, 6eH3051, METaHOM, STaHOJ, STHJICHIJIUKONb, TJIUIEPUH, (EeHOI, aneTalibaeru,
MypaBbHHAS M YKCYCHasl KHCIOTHI, TJIFOKO3a, KpaxMmall, IEJUTI0J03a, aMHHOYKCYCHasl KHCJIOTa), MILTIOCTPHPOBATH
TEHETHYECKYI0 CBSI3b MEXIY HUMHU YpPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHi C HCIIOJIb30BaHHEM
CTPYKTYPHBIX (hOpMYIT;

c(OPMHUPOBAHHOCTH YMEHHSI XapaKTEePH30BaTh HCTOYHUKH YTIICBOAOPOIHOTO ChIPhS (He(Th, IPUPOIHBIN a3,
YTOJIB), CHOCOOBI MX HEepepabOTKN U MPAKTUIECKOE MPUMEHEHHE MIPOTYKTOB IepepaboTKy;



c(OpMHPOBAHHOCTb YMEHHH INPOBOAWTH BBIYMCICHHS II0 XHMHYECKUM YpaBHEHHMAM (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTAa PEaKIMH MO MU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WIIM MIPOITYKTOB PEAKIHN);

c(OpPMHPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX METOJNAaX HAyYHOIO IO3HAHUS,
UCIIOJIB3YEMbIX B XMMUH IIPH U3YYCHHUH BEIIECTB M XUMHYECKHX SBJICHHI (HaOMIONeHNE, N3MEPEHHUE, SKCIIEPUMEHT,
MOJICTIMPOBAHUE), HCIONb30BaTh CHCTEMHBIE XHMHYECKHE 3HAHUS JUIS TPUHATUS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C BEIICCTBAMH U UX IIPUMECHEHHUEM;

c(OpMHPOBAHHOCTb YMEHUH COONIOJATH NpaBHiA IOJNB30BAHMSA XMMHYECKOW HOCYIOH M 71a00paTOpHBIM
00opyioBaHUEM, a TaKXKe IpaBHuia OOpPAIEHUsI C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSMH IO BBIMOJIHEHHIO
Ja00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

c(OPMHPOBAHHOCTh YMCHMIl IUIAHHPOBATH M BBINONHATH XUMHYECKHH OKCHEPUMEHT (IPEBPAILCHUSL
OPraHMYECKUX BELICCTB NPH HATPEBAHUHM, IIOJNYYCHHE STHICHA U M3YYCHHE €ro CBOWCTB, KAYSCTBEHHBIC PEaKLMU
OpPTraHMYeCcKUX BEIIECTB, JCHATypalMs OEJIKOB IPH HAarpeBaHUM, IBETHbIC PEaKIMU OEJIKOB) B COOTBETCTBHHU C
MIpaBUJIAMH TEXHUKH 0€30IIaCHOCTH IIPH 0OPAIIEHHUH C BEIIECTBAMH 1 Ja00paTOPHEIM 000PYAOBaHUEM, IPEACTABIATH
pe3ynbTaTel XUMHYECKOIO OJKCIepUMeHTa B (opMe 3alMCH ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUH |
(hopMyITHpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YJIHTAaTOB;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAJIM3UPOBATH XUMHYECKYIO HH(OPMAIMIO, MOIy4yaeMylo U3
Pa3HBIX HCTOYHUKOB (CpelcTBa MaccoBOM nHGopManuy, MHTEepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHH COOJIIONATh NpaBUIa SKOJIOTMYECKH ILIeIeCO0Opa3’HOTO HOBEICHHA B OBITY U
TPYIOBOH NESATENBHOCTH B LENSAX COXPAHEHUsI CBOETO 3/I0POBbSl U OKpY’Kalolleld NMPUPOAHON CpeAbl, 0CO3HABATH
OIACHOCTh BO3JICHCTBYS HA )KUBBIC OPraHU3MbI ONPeNIeIEHHBIX OPraHUYECKUX BELIECTB, IOHMMas CMBICT IIOKa3aTes
K, nosicHATs Ha IpEMepax Croco0bl YMEHBIICHHS W NMPEAOTBPALICHNS HX BPEIHOTO BO3ICHCTBHS HA OPTaHU3M
4eJIOBEKa;

JU1s 00YYAIOIMXCSl ¢ OTPAHHYCHHBIMU BO3MOXKHOCTSIMY 3JJOPOBBS: YMEHHE MPUMEHATH 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOaX IIO3HAHMS BEIIECTB U XMMHYCCKUX SBIICHHUI;

JUISL CIIENbIX M CHa0OBUAALIMX OOYYAIOIIUXCS: yYMEHHE HCIIOJIb30BaTh DENbe()HO-TOUCUHYIO CHUCTEMY
o6o3Hauennii JI. bpaiins 11 3anucu XuMuueckux Gopmyit.

11 KJIACC

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHuyecKasi XUMHUSD) OTPaXKaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMHYECKOH COCTABIISIOINIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUDA,
poNMM XMMHM B TIO3HAHWHM SIBICHWH TNpHUPOABI, B (OPMUPOBAHMHM MBIINIICHUS WM KYJIbTYPHl JIMYHOCTH, €€
(YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMO# JIJIsl peLIeHUs] IPAKTHYECKUX 3a1a4 U SKOJIOTMYEeCKH 000CHOBAaHHOTO
OTHOIIIEHHS K CBOEMY 3[J0POBBIO U IMPUPOIHON CpeLE;

BJIaJIcHUE CHCTEMOW XUMHMYECKNX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONINe HOHATHS (XUMHIECKUI
9JIEMEHT, aTOM, HM30TON, S-, P-, O- JJIEeKTPOHHBIE OPOHMTAIM AaTOMOB, WOH, MOJIEKYJa, MOJIb, MOJSIPHBIH OOBEM,
BQJICHTHOCTh, 3JEKTPOOTPULIATEIHLHOCTb, CTENEHb OKUCICHUS, XHMHUYecKas CBs3b (KOBaJIEHTHas, HOHHAS,
METaJUIM9YecKasi, BOJOPO/AHAs), KpUCTAJUINYecKas PeméTKa, THITbI XUMHUYECKUX PEakIHi, pacTBOP, 3JEKTPOIIUTEI,
HE3JIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAst AUCCOLMAINS, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTh XMMUYECKON PEaKIIUH,
XMMHYECKOE PAaBHOBECHUE); TEOPUH M 3aKOHBI (TEOPHsI IEKTPOJIUTUIECKON AUCCOIMALNH, TIEPUOJMYECKUI 3aKoH J].
U. MeHnzeneeBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MIPEBPAIICHHS SHEPTUH P XUMHYECKUX
peakIusix), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHUMHH, MHPOBO33PEHUCCKHE 3HAHUS, JEXKallhe B OCHOBE
MOHUMaHHS MPUIMHHOCTH U CHCTEMHOCTH XUMUYECKHX SIBIEHHH, (PaKTOJIOTHYECKHE CBEJICHUS O CBOIMCTBAxX, COCTaBE,
MOJy4YeHUH W OEe30MacHOM HCHOJIb30BAHMM BAKHEWNIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JIeITEIIbHOCTH YeJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHU BBIBIATh XapaKTepHbIE NPU3HAKH HMOHITHH, YCTAHABJIMBATH X B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHS TIPH OTMCAHUH HEOPraHMYECKUX BEIECTB M UX MPEBPALICHUIL;

c(OPMHUPOBAHHOCTh YMEHHIi HCIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHHS (POPMYJI BEIIECTB U
ypaBHEHHI XMMUYECKHX peakiuii, cucteMarnieckyto HoMmeHkatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIIBHBIX
HEOpraHMYeCKHX BelecTB (yrapHblii ra3, yriaeKHUCIblii ra3, aMMHuaK, raiéHas U3BecTb, HeraléHas H3BeCThb, TUTheBast
cojia, MUPUT U APYTHE);

c(OPMUPOBAHHOCTE YMEHHMH OIPEAENATh BAJCHTHOCTh M CTENEHb OKHCIEHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSIX PA3INYHOTO COCTaBa, BUJ XUMHUYECKOH CBsI3M (KOBaJIEHTHAs!, NOHHAs, METAJUINYECKast, BOJOPO/HAs) B



COEAMHEHUSIX, THUI KPHCTAJUIMYECKOH PEIETKM KOHKPETHOTO BEIIECTBAa (AaTOMHAs, MOJIEKYJISIpHAs, HWOHHAs,
MeTaJuIn4ecKas), XapakTep CpeAbl B BOAHBIX paCTBOPAaX HEOPTaHUUECKUX COEIUHEHUI];

c(OpPMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAUIC)KHOCTh HEOPIraHUUECKHUX BEIIECTB MO0 UX COCTaBY K
OTIpeZeIEHHOMY KJIacCy/TpyIIe COeANHEHUH (IPOCTHIE BEUIECTBA — METAJUIBI M HEMETAJUIbl, OKCH/BI, OCHOBAHH,
KHCJIOTHI, aM(OTEepHBIE THIPOKCHUIBI, COJIH);

c(OPMUPOBAHHOCTE yMEHHMH pPACKpbIBaTh CMBICA Iepuogudeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOILYI0, OOBSICHUTEIbHYIO U IIPOTHOCTHIECKYIO (DYHKITHH;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOSHHE ATOMOB XHMMUYECKHUX 3JIEMEHTOB 14
nepuojioB [lepromuueckoii cucreMbl xumudeckux 3memeHToB 1. M. MeHneneeBa, HCHONb3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKHE YPOBHIY», OO BICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB U UX COEIMHEHUH IO nepuoaaM u rpymnmnam [lepuoauueckoil cucteMbl XuMudeckux 3aemeHtoB /. M.
Mennencena;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMKUCHIBATH) OOIIME XMMUUECKHE CBOHCTBAa HEOPTaHMYECKHUX
BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE I'€HETHYECKON CBS3M MEXIY HEOPraHHYECKHMH
BEIIIECTBAMH C ITOMOIIBIO YPABHEHNH COOTBETCTBYIOLINX XUMHUUECKUX PEAKIIHH;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCH(OUIIMPOBATH XUMHUYECKHE PEAKIUH 110 Pa3InYHbIM IIPH3HAKaM (YHUCITy U
COCTaBY pearvpyrolinuX BEIIECTB, TEIJIOBOMY 3((EKTy peaklHu, U3MEHEHUIO CTENEHEH OKUCIIECHHS 3JIEMEHTOB,
00paTIMOCTH PEaKIMy, yJYacTHIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTABIATh YPABHEHUS! PEaKIMil Pa3IMuHbIX THIIOB, IOJIHBIE U COKPAIIEHHbIC
YpaBHCHUA peaKLlI/Iﬁ HOHHOT'O 06MeHa, YUuThIBasd YCJIOBHA, IPHU KOTOPBIX OTU pCaKIIU UAYT OO KOHIA,

c(OpPMUPOBAHHOCTh YMEHHH TNPOBOJWTH PEAKIMH, MOATBEPXKIAIOIINE KaYECTBCHHBIH COCTaB PA3IMYHBIX
HEOPraHMYECKUX BEIECTB, PACIO3HABAaTh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOIIME B BOIHBIX pPacTBOpPax
HEOPraHMYEeCKHUX BEIECTB;

c(OpPMHUPOBAHHOCTE YMEHHH pacKpbIBaTh CYIIHOCTb OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX pEaKINi
MIOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OallaHCca 3THX PEaKIUi;

c(hOPMHUPOBAHHOCTh YMEHHU OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMMHYECKOH peakiMd OT Pa3IHYHBIX
(hakTOpOB; XapaKTep CMEIICHHUS XMMUYECKOTO PABHOBECHUS B 3aBUCHMOCTHU OT BHEIIHEr0 BO3ACUCTBUS (puHImm Jle
[Tarenbe);

c(hOPMHUPOBAHHOCTh YMCHUI XapaKTEPU30BaTh XMMUYCCKHUE MPOLIECCHI, JICKAIIUE B OCHOBE MTPOMBIIILJICHHOTO
MOJTyYSHHs CEPHOI KHCIIOThI, aMMHaKa, a TaKkke COpMUPOBAHHOCTH IIPEJICTABICHHH 00 OOIIMX HAYYHBIX NPUHIIUIIAX
Y 9KOJIOTHYECKHUX NMPOOIeMax XUMHIECKOTO IPON3BO/ICTBA;

c(OpPMHUPOBAHHOCTH YMEHHH ITPOBOIANTH BBIYHCIICHHS C NCTIOJIb30BAHMEM MOHTHS «MAcCcOBast 1OJIsI BEIIECTBA
B pacTBOpe», OOBEMHBIX OTHOIIEHUH T'a30B MPH XUMHUYECKUX PEaKIUAX, MAcChl BEHIECTBA WM 00bEMA Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMU BEIIECTB, TEIUIOBOTO
3¢ dexTa peaknuy Ha OCHOBE 3aKOHOB COXPAHEHNUS MAacChl BEIIECTB, TPEBPAIIECHHS U COXPAaHEHUsI SHEPTHH;

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIIOJATh MpaBHiia IMOJb30BAHUS XMMUYECKOH MOCYI0W M J1aDOpATOPHBIM
obopysoBaHueM, a Takke MpaBuiia 00pallleHnsl ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMH 10 BBITIOJTHEHUIO
J1a00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

c(OpPMUPOBAHHOCTH YMEHHH MJIAHUPOBATH M BHIIIOJIHATh XUMHIECKUH 3KCIIEPUMEHT (pa3ioxkeHHUe IIepoKCcHIa
BOJIOPOJIa B MPUCYTCTBUM KaTaJH3aToOpa, ONpeNeleHNE Cpelbl PacCTBOPOB BEUIECTB C MOMOINBIO YHHBEPCATHLHOIO
WHJIMKAaTOpa, BIMSHHUE DPA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHYECKOH PEaKIMH, PeaKkIUH HOHHOTO OOMeHa,
KaueCTBEHHbIE pEakIH Ha cyiabdar-, KapOOHAaT- M XJIOPHUA-aHWOHBI, HAa KaTHOH aMMOHHMs, peIIeHHUE
OKCIICPUMEHTAJIBHBIX 3aJa4 IO TeMaM «MeTtannae» Hu ((HeMeTaJ'IJ'II)I») B COOTBETCTBHMU C IpaBUJIaMU TEXHUKU
0e3omacHOCTH NpU OOpalIeHWH C BELIECTBAMU M JIADOpaTOPHBIM OOOpYJOBaHUEM, IPEICTABISATH PE3YJIbTAThI
XMMHYECKOTO dKCIIEPUMEHTa B (popMe 3aIMCH ypaBHEHHH COOTBETCTBYIOUIMX PEaKIUi M GOpMyIHpOBaTh BHIBOJIBI
Ha OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBATh XUMHUECKYI0 HH(OpMAIHIO, TOIy4aeMyo H3
Pa3HBIX HCTOYHHUKOB (CPEICTBa MacCOBOW KOMMYHHKAILUH, VIHTEpHET 1 Ipyrux);

c(OpPMHUPOBAHHOCTH YMEHHUI CcOONIOAATH NMpaBUIIa 3KOJIOTHYECKU I1€JIeCO00pa3HOro MOBEIEHHS B OBITY U
TPYAOBOW NEATETHFHOCTH B IIETSIX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXKAIOWIEH MPHUPOIHOI Cpeipl, 0CO3HABAThH
OMAaCHOCTb BO3AEHCTBHS Ha JKUBBIE OpPraHU3MBI OINpPEJENEHHBIX BELIECTB, MOHMMAas cMbIca mnokaszatens IIJIK,
MOSICHATh Ha IpHUMepax CIIOCOObl YMEHBIICHHS W TPENOTBPAIICHHS WX BPEJHOTO BO3IEHCTBUS HAa OpPraHH3M
YEJIOBEKa;

JUI 06y11a}ou11/1xc;1 C OIrpaHNMYCHHBIMU BO3MOXKHOCTAMHU 3I0POBbA: YMEHUE IPUMCHATH 3HAHUA 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB M XMMUUECKHX SIBIICHHIH;



JUIL CIENBIX W CIHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIONb30BATh PEIbe()HO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaiins 1 3anucu XuMuueckux Gopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKO XUMHUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 4 1
M. bytieposa
Wroro no pazneny 4
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 4 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
94 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOAOB U 5 1
ux nepepadoTka
Hroro mo pazneny 10
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUst
3.1 Crnuptsl. DeHonbl 2
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 4 5
CrnoxHble 3¢upbl
3.3 YrneBoabl 3 1 1




Hroro no pazneny

Pasznen 4. A3oTcoaepxaiye opranHudyecKkue coeIuHeHus

4.1 ‘ AMuHbI. AMUHOKHUCIOTHL. benku 2
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna

5.2 ‘ PesepBHblil ypok
Wroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHUE PEAKIUN 6 1 1
Wroro mo paszneny 13
Pasjnen 2. Heoprannueckasi xumusi
2.1 Mertasmibl
2.2 Hewmeramibl 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Uroro no pazaeny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 3







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJnuecTBo yacos DJIeKTPOHHbIE
Ne Hdara undposbie
n/m Tewma ypoka Bcero Konrpoapnpie | Tpaxruicciue u3yyeHHs | o0Opa3oBaTe/bHBIE
padoThI padoThI pecypest
1 [Ipenmer opraHudecKoi XMMUH, €€ BOSHUKHOBCHUE, PAa3BUTHE U 2.09
3HaYCHHE 1
2 Teopwus ctpoeHus opranndeckux coequaennii A. M. Bytneposa, e€ 5.09
OCHOBHBIE TOJIOKEHHUS] 1
3 [IpencraBnenue o KIacCUPHUKAIIMHA OPTaHUUCCKUX BEIIECTB. 9.09
4 AJKaHBI:COCTaB ,CTPOEHUE ,CBOICTBA 1
MerTaH u 3TaH-TIPOCTEUIIHI TPEACTABUTEIH aJTKaHOB 1 12.09
AJKEHBI: COCTaB,CTPOCHHE,CBONCTBRA. 1
OTHIIEH ¥ NPONWICH- TIPOCTEHINNE NPEICTABUTEIH AJIKEHOB 1
8 IMpakruyeckass padora Ne 1. «IlonyueHue ITWIIEHA U U3YUYeHHe 1 1
€ro CBOMCTB»
9 Anxanuensl. Byranuen-1,3 u metunOyraguen-1,3. [lonydenne 1
CHHTETHYECKOTO KayuyKa ¥ Pe3HHBI
10 AJKHMHBI:COCTaB U OCOOCHHOCTH CTPOCHHS,TOMOJIOI NUECKUH 1
pAA.AneTHIeH-TIPOCTEHIINIA IPEICTaBUTENb AJIKEHOB.
11 BrluuciieHne o ypaBHEHUIO XMMUUYECKON PEaKIIU. 1
12 ApeHb1:0eH30.1 1 Toyos1. TOKCHYHOCTD apeHOB.
13 I'eHeTnyeckast CBS3b YIiI€BOIOPOIOB, MPUHAIIISKAINX K 1
pa3MYHbIM KJaccam
14 IIpupoansie uctounuku YB. 1
15 [IprponHbIE HCTOYHUKH YTIIEBOAOPOJOB: IPUPOAHBIH r'a3 U 1

MIOITyTHBIE He(PTAHBIC Ta3bl, HE(PTH U MPOIYKTHI €€ TIepepaboTKn




16

KonTpoabHas padoraNe2 no Teme "YriaeBoaopoast"

Hpeaem,m,le OAHOATOMHBIC CITUPTHI: METAHOJI XU OTaHOJI.

17 Bonopoannas ca3b.

18 MHOTroaTOMHBIE CIIAPTHL: STHIICHTITUKOIb U TITHIEPHH.

19 ®DEHOII: CTPOCHUE MOJICKYJIBI ,(PU3HUCCKUC 1 XUMUICCKUE
CBOIICTBa.

20 Anpreruasl: GopMaTbACTHI U alleTadbIeTuy. ATICTOH.

21 OIHOOCHOBHBIC NPE/ICIbHBIC KAPOOHOBBIC KUCIOTHI: MYPaBbUHAS U
YKCyCHasl.

29 IpakTuyeckas: padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOIt
KHCJIOTHI.

23 CreaprHOBas ¥ OJICMHOBAs KUCIIOTHI ,KaK MPEJCTaBUTEIN BBICIIIHX
KapOOHOBBIX KHCJIOT.

24 Mp1ia ,KaK COJIN BBICIIUX Kap60HOBI>IX KHUCJIOT,UX MOIOIICC
JICUCTBHE.

25 CrnoxHble 3QUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT.
T'uaponus cinoxHbIX 3GupoB

26 JKuper: runponus, npuMeHeHne, OMO0IOTHIeCcKast POIIb )KUPOB.

27 VYrneBoasl: cocras, Kiaccudukanus. Baxueiie npencTaBuTesu:
IIII0K03a, (PpyKTo3a, caxaposa.

28 Kpaxmai u nemttono3a Kak IpupoIHBIC TIOTHMEPEL.

29 KontpoabsHasi mno pa3neny «Kuciaopoacoaep:kamue
OpraHuYecKne coeTuHEHHsD

30 AMUHBI: METWJIAMUH Y aHWIKH.

31 AMUHOKHCIIOTHI, Kak aM()OTepHbBIE OPTraHNIECKHE COSTUHEHISIX
OroIoTHYeCKOe 3HaueHue. IlenTuas.

32 Benku, kak npupoHBIE BEICOKOMOJIEKYIISIPHBIE COCTNHCHUS.

33 OCHOBHBIE TIOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH.

34 Hrorosslii ypox.




11 KJIACC

KoandecTrBo yacos

No Hdara JJieKTpOHHbIe UG pPOBbIe
Tema ypoka KourpoabHbie IIpakTHyeckue
n/n Bcero H3y4eHHs o0pa3oBaTebHbIE pecypchl
padoTHhI padoTHhI
1 [ToBTOpeHue npoiaeHHoro Marepuaia 3a Kypc 10 4.09
K1acca no Teme " Yriepomopost"” 1
2 [ToBTOpEHHe npoiiieHHOro MaTepuana 3a kype 10 6.09
kiacca 1o Teme " CoupThl, PEHOJIBI, alibACTHIBI, 1

KETOHBI U KapOOHOBBIE KUCIIOTHI"

3 Ypok pa3BUBAIOIIETO KOHTPOJIS 3HAHUN. XUMHUS 11.09 https://lesson.edu.ru/lesson/1600e4a4-d259-
BOKpYT Hac. 1 4ba9-9632-994faedce366

4 Konrpoabhas padora Nel mo Teme 13.09
«IloBTOpEHUE U Yriay0aeHHe 3HAHU I OCHOBHBIX 1 1

pa3aenoB kypca 10 kiaacca»

5 XUMHUYECKHil 2NieMeHT. ATOM. DIeKTPOHHAs 18.09
KOH(UTrypanus aToMOB 1

6 3aKOHBI COXPAaHEHUS MACCHI U SHEPTHH B XUMUH. 1 20.09

7 Ilepuonnueckuii 3axoH u Ileproandeckas 25.09

cucrteMa XuMH4Yeckux 3nementos 1. M.
Menzeineesa, UX CBSA3b C COBPEMEHHOM TeopUen 1
CTPOEHHUS aTOMOB

8 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB
XUMHNYECCKUX JJIEMECHTOB U UX COG}IHHCHHﬁ 1o
rpyIaM 1 nepuoaaM. 3HaueHHe TIEPUOJHIECKOTO 1
3aKOHA M CHCTEMbl XUMHYECKUX 31eMeHToB J[.H.
MeH/ieneeBa B pa3BUTHH HAyKH




Pacnipeienenue 3J1eKTPOHOB B aTOMax

o 3JIEMEHTOB OOJIBIINX ITEPHOIOB
[onoxxeHue B epuOANIECKON CHCTEME
10 BOJIOPO/Ia, TAHTAHOU/IOB, aKTHHOU/IOB 1
MCKYCCTBEHHO MOJIYYEHHBIX JJIEMEHTOB

BaseHTHOCTB. DNEKTPOOTPHLIATEIBHOCTD.

11 Crenenp okucieHus. BenecTBa MosekysipHOTO
Y HEMOJICKYJISIPHOTO CTPOCHHS

12 OcHOBHbIE BUBI XUMUUYECKOH CBsi3U. MIOHHas u
KOBQJICHTHASI CBSI3b.

13 Merannuueckas cBs3b. BogopoaHas cBs3b.

14 Crpoenne kpuctaiioB Kpucrammmaeckue
pemeTKI

15 [TpuunHBl MHOrOOOpa3us BEIeCTB

16 Krnaccudukarnms XuMIIecKuX peakiuit

17 Krnaccudukanus XuMIIecKux peakiuit

18 CKOpOCTh XMMHUECKHUX PEaKIINi

19 Karanms

20 XUMHYECKOe PaBHOBECHE U YCIIOBHUS €r0
CMELICHHs

21 IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII.

22 JlucriepcHbBIe CUCTEMBI.

23 Crnoco0b! BEIpa)KeHHsI KOHIIEHTPAIMK PacTBOPOB
IIpakTuyeckas padora Nel "

24 IIpuroroBJjieHne pacTBOPOB € 3aJaHHOMH
MOJISIPHOI KOHIEHTPAaLHe»

25 DJIeKTPOIUTHYECKAsT AUCCOIHALIHS.
Bopopoansiit mokasareinb.

26 Peakuuu nonnoro ooMeHa

27 Peakiuu noHHOTO OOMEHa




I'maponus opraHNYecKuX U HEOPTaHUUECKUX

28 . 1
COCTMHEHUH.

29 O0001ICHNE ¥ CUCTEMAaTH3alHs 3HAHUI [0 TEME 1
«BaxHeme XUMAYECKUE TOHSITHS U 3aKOHBI

30 KonTpoabHas padoraNe2 no pa3aerny 1
«TeopeTnyeckne 0CHOBBI XUMHI»

31 XuMHYecKue HCTOYHUKH TOKa

32 Psn craHmapTHBIX 3J1€KTPOJHBIX IOTEHIIUATIOB

33 Koppo3sust MeTamuioB u e€ npenynpexxacHus

34 DReKTpoIH3 1

35 OO01mast XapaKTepUCTHKA U CTIOCOOBI TTOTYUSHIS 1
METaJIJIOB

36 OO01Hit 0030p METATUTUIESCKUX HIEMEHTOB A- 1

rpymm

37 OO0t 0030p METATUTUIECKUX IEMEHTOB b- 1
TPy

38 Menp 1

39 0070309 1

40 Tutan u xpoMm 1

41 XKeneso, HUKENb, IIATHHA 1

42 CruiaBbl METaJIOB 1

43 OKCHJTBI ¥ THIPOKCHJIBI METAJIIOB 1
IIpaktrueckas padora Ne 2. "Pemenue

44 SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe 1
«Metamibi»"

45 0O0630p HEMETAIIIIOB 1

6 CBoiicTBa U IPUMEHEHNE BaXKHEHIIINX 1
HEMETaJLIOB.

47 OO6mas xapakTepruCTHKa OKCHIOB HEMETAJIIOB U 1
KHCIIOPOIOCOIEPIKAIIMX KHUCIIOT.

48 OKuCcIUTENbHBIE CBOHCTBA CEPHOM U a30THOU 1

KHCJIOT




49

Bonoponnbie coequHEHUS HEMETAJUIOB

I'eneTnyeckas cBs3b HCOPraHn4CCKux U

S0 OpraHUYECKHX BEIIECTB.

O0600111eHIE U CUCTEMATH3ALMS 3HAHWI 110 TEME

51 «Hemertamnbr». BeruncneHus no ypaBHEHUSAM
XUMHYCECKUX PEAKIH U TEPMOXHUMUICCKUC
pacuérsl
IIpakTuuyeckas padora Ne 3. «Pemenune

52 IKCMNEPUMEHTANILHBIX 32/124 10 TeEMe
"Hemerasibl'»

53 KonTpoabHas pa6ora no remam «MeTaibby
u «HemeTaab»

54 Heoprarndeckne u opraHu4IecKre KUCIIOTHL.
Heopranuueckue u opraHn4ecKue OCHOBaHHS
AmpoTepHbIe HEOPTaHMYECKIE U OPTaHMICCKIE

55 coeauHeHus. [ eHeTHUeCKas CBS3b
HEOPTraHMYECKUX M OPTaHUIECKHUX BEIICCTB

56 XuMus B IPOMBIIIIEHHOCTH . [IpuHImnbL
XUMHUYECKOTO MTPOU3BOJICTBA
XHAMHUKO-TEXHOJIOTHICCKIE TTPUHITHUITEI

57 [IPOMBIIIJIEHHOTO MOJIy4€HUSI METaJIOB.
IIpousBoacTBO yyryHa

58 IIpousBoacTBO cTamu

59 Xumust B ObITY

60 XuMuuecKasi MPOMBIIUICHHOCTh W OKPYIKArOIIast
cpena
Posb xumMuu B 00€CTICUEHHH SKOJIOTMUECKOM,

61 SHEPreTHUECKOHN U MUIIEBOW 0€30MacHOCTH,
Pa3BUTHH MEIULITHBI

62 YenoBek B MUpE BEIIECTB U MATECPHUAIOB

63 Xumust 1 370pOBbE UeNIoBEKa

64 HroroBas KOHTpOJIbHAS paboTa 3a roj




65 PesepBHBIil ypoK. O606?.I6HI/IC u 1
CHCTEMAaTH3aLHsl 3HAHHI

66 PezepBHBIit ypoK. O606£11eHMe " 1
cHCTeMaTH3aLusl 3HAHUH

67 PesepBHBIil ypoK. O606£116HH6 u 1
cHCTeMaTH3alusl 3HAHUH

68 PesepBHBIii ypoK. O606£116HH6 u 1
CHCTEMAaTH3alHsl 3HAaHHI

OBILEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M31aTebcTBO
«IIpocBeieHue»

» Xumus, 11 xmace/ I'abpuensia O.C., OOmIecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M3aaTenbcTBO
«IIpocemenue»

0a30BbIT

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumusst Metoaudeckoe mocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3aadax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposibHbIE 1 TpOBEpOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
kHUTa 101 yauteas». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Beaenckas «Xumus 11 kmacc: HactonpHas
KHUTA 171 yautens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoyMoBa «3a1auu 0 XUMUU U
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHbie MIaHbl 10 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpagy Yuurens 2018rom.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumun 11 kmaccy, - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, N.I".octpoymoB «XUMUYECKUN HKCIIEPUMEHT B 1TKOJI€ 11
kiacc»; - M.: Ipoda. — 2019 roa. _



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Brenure _ Beaurenannbiehttp:// www.chemnet.ru ['azeta «Xumus» u cait njs
yauTens «$ uay Ha ypOK XUMUM

http://him.1september.ru Enunas komneknus [{OP: [Ipenmernast koymexmust
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHBIE
sKcIiepuMeHThI: Xumus. Komekmnust Poccuiickoro o0mieo0pa3oBaTeIbHOTO
nopraja

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onumIinaga mKoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: JIEKTPOHHBIA YUYCOHUK JJIs1
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: FJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKPBITBIH KOJUIESK: XUMUS
http://www.chemistry.ru JIucTaHiMOHHAs OJTUMIIHAA TI0O XUMHH:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIN IPOEKT



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
| | KoJsinyecTBo yacoB | DJIeKTPOHHbIE
HaumenoBanue
N a3/1eJIOB U TeM (pposric)
w/n | PA3A Beero KonTpoabsHsbie IIpakTHyeckue oGpasoBaTebHbIE
nporpamMMbl padoThbI padoThbI pecypeni
Pasneu 1. Teopernyeckue 0CHOBbI OPraHU4eCKOil XUMUM
IIpeamer
OpraHUYecKoi
11 )c(mggnz%pm 3 bubnunorexa [JOK
' P https://myschool.edu.ru/
OpraHUYECKUX
coenuHeHuit A. M.
Byrtneposa
| Htoro no paszneny | 3 |
| Paznea 2. YrjeBoaopoabl
T B LOK
Y A0POL https://myschool.edu.ru/
aJKaHbl
Henpenensusie
YIIIE€BOIOPOIBI:
2.2 | anmKeHsI, 6 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
ANKaTUCHEL,
AJKHWHBI
Apomarnyeckue Bubmmorexa [IOK
2.3 2 )
YIJIEBOIOPOIBI https://myschool.edu.ru/
IIpuponnsie
HWCTOYHUKHU bubanorexa [TOK
24 3 1 )
YIJIEBOJIOPOJIOB U https://myschool.edu.ru/
uX nepepadoTka
| HWroro 1o pazaeny | 13 |
| Pasnea 3. Kuciaopoacoaep:kamue opranmyeckue coelMHeHHs
bubarorexa [TOK
3.1 | Crpret. ®enon 3 https://myschool.edu.ru/
AJbaEruabl.
32 KapGoHoBsie 7 1 bubnnorexa [JOK
" | kucnorsl. ClIOkKHBIE https://myschool.edu.ru/
107103
Bbubnuoreka [IOK
3.3 | Vrnesozst 3 1 https://myschool.edu.ru/
| HWroro mo pazueny | 13 |

| Pa3nen 4. A3oTcoaep:kanue opraHuyecKue coeTnHeHns

41 ﬁxE:I:I'(HCHOTH 3 bubmorexa LOK
) ) https://myschool.edu.ru/
benknu
HWroro mo pazueny | 3 |



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

| Pa3znes 5. BoicokoMos1eKyJIIpHbIE COeUHEHH S

51 TlnmacTMaccel. 2 Bbubnnorexa [JOK
"~ | Kayayku. Bonokna https://myschool.edu.ru/
| HWroro o pazgeny | 2 |
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2
[MPOI'PAMME



https://myschool.edu.ru/

IHOYPOYHOE INTAHUPOBAHUHE

10 KJIACC

KoanuectBo DJIEKTPOHHBIE
Ne Tema ypoka 4aco0B nudposbIe
n/n 10 106 o0pa3oBaTe/bHBIE
Bcero Hara |10a pecypeni
1 [Ipenmer opraHndeckoil Xumuu, eé 1 Bubmmorexa IIOK
BO3HHKHOBCHHUE, Pa3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpoeHHsT OPraHNIECKUX Bubmorexa [[OK
2 coenmHeHN A. M. Bytneposa, eé 1 https://myschool.edu.ru/
OCHOBHBIC ITOJIOKEHHS
[IpencraBnenne o knaccuuKauu
OPTaHUYIECKUX BEIIECTB.
3 Homenknarypa (cuctemMatindeckas) u 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
TpUBHAIbHbBIC HA3BaHUS OPraHUYECKHUX
BEIIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 Bubmmorexa [IOK
TOMOJIOTHYCCKHUIT PsiT https://myschool.edu.ru/
5 MeraH 1 3TaH — npocTeniue 1 Bubmmorexa [IOK
IPE/ICTABUTENH aIKaHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOIMCTBA 1 bubmorexa LIOK
' P ’ https://myschool.edu.ru/
7 OTUJIEH U NIPONUIEH — MPOCTENIINE 1 Bubmmorexa [IOK
MPE/ICTABUTEIH ATKEHOB https://myschool.edu.ru/
[IpaxTryeckas pabora Ne 1.
Bubnuoreka IIOK
8 zg)(;lng;:::me STHJIEHA U U3YYEHHE €TO 1 https://myschool.edu.ru/
Anxanuensl. byranuen-1,3 u
’ Bubnuoreka IJOK
9 MeTminOyTanaueH-1,3. [loxydenne 1 https://myschool.edu.ru/
CHHTETHYECKOTO KaydyKa ¥ Pe3HHBI
AJKHMHBI: COCTaB 1 OCOOCHHOCTH
10 CTPOEHUS], TOMOJIOTHUECKUM PsiaL. 1 Bubmmorexa [IOK
Aneruner — npocreinmii https://myschool.edu.ru/
TIPE/ICTABUTEIH AJKHHOB
11 Brruncnenus no ypaBHEHHIO 1 Bubnmorexa LIOK
XUMHYECKON peaKIiu https://myschool.edu.ru/
12 ApeHbl: OEH30I1 ¥ TOITYOIL. 1 Bubnmorexa LIOK
TOKCHYHOCTB apeHOB https://myschool.edu.ru/
I'eneTnueckas cBsi3b yriaeBoJOPOJIOB, Bubnmorexa [IOK
13 Eﬁ:éggmamﬂx K Pa3THHHbIM ! https://myschool.edu.ru/
[IpuponHbIEe NCTOYHUKH
14 YTI€BOAOPOAOB: IPUPOIHBIN ra3 u 1 Bubnmorexa LIOK

NONYTHbIE He(TSAHbIE Ta3bl, HePTh U
MPOJYKTHI €€ TIepepadoTKH

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IIpupoanbie UCTOYHUKH

15 | Yr7ieBonoposos: TIPUPOIHEII ra3 1 Bubmmorexa IIOK
MOMYTHBIE He(TSIHbIE Ta3bl, HeYTh U https://myschool.edu.ru/
MPOJYKTHI €€ TIepepadoTKH
KontponsHas pabota no pazaery Bubmmorexa IIOK

16 .

«YTIIEeBOIOPOIBIY https://myschool.edu.ru/

17 [IpenenpHBIe OTHOATOMHBIE CITUPTHI: Bubnuoreka IIOK
METaHOJI ¥ ATaHOJI. BogoponHas cBsi3b https://myschool.edu.ru/

18 MHOroaTOMHBIE CITUPTHI: Bubmmorexa IIOK
STHJICHTIIMKOJIb ¥ TJIHLEPUH https://myschool.edu.ru/
DEHOI: CTPOEHHUE MOJIEKYJIBI, 5 Bubmorexa [IOK

19 (hm3nUecKkne M XMMHYIECKIE CBOWMCTBRA, .

https://myschool.edu.ru/
PUMEHECHNE
Anprerunpl: GopMaIbIeTu U Bubnmoreka IIOK

20 .
areTaabaerua. ALEeToH https://myschool.edu.ru/

| o e Bunionsa 10K

P - MYP https://myschool.edu.ru/
YKCYCHast

22 [IpakTrdeckas padora Ne 2. «CBoiicTBa Bubmmorexa [IOK
pacTBOpa YKCYCHOM KHUCIIOThD» https://myschool.edu.ru/

py | Coomemnn creonas o Bunionsa LOK

e https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 Mp1na Kak COJIM BBICIINX KapOOHOBBIX Bubmmorexa [IOK
KHCJIOT, UX MOIOILIEE IEHCTBUE https://myschool.edu.ru/

25 | o s oo Bunonesa LOK

P - HAP https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 XKupbl: ruponu3, NpuMeHEHHE, Bubmmorexa [IOK
OuonoruvYecKas posb KUPOB https://myschool.edu.ru/
yFﬂeBO\{ILII cocras, Kiaccupukanus. Bubnmorexa [IOK

27 | Baxseiimme npeicTaBUTEIN: TIFOKO32, i

https://myschool.edu.ru/
¢$pyxro3a, caxaposa

28 Kpaxmai u nemitonosa kak npupoIHbie Bubmmorexa [IOK
MOJIUMEPHI https://myschool.edu.ru/

29 EIEEZEEHZH% P: 6)2? E(e): Eaﬁ:;l}:{ecxne bubmorexa [IOK

POACONEPXATIHE Op https://myschool.edu.ru/
COCIMHEHUS
Bbutnuoreka IIOK
30 AMWHBI: METHJIAMUH W aHWJIAH .
https://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aMm(poTepHbIe Bubnmorexa [IOK
31 | opranuyeckue COCIUHEHHMS, UX )
https://myschool.edu.ru/
6uonornyeckoe 3HayeHue. [lenTupt

32 benku kak npupoHbIe Bbubmmorexa IIOK
BBICOKOMOJICKYJISIPHBIC COCTHHCHHSI https://myschool.edu.ru/

33 OCHOBHBIE TIOHATHS XUMHH bubnumoreka [JOK

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
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OCHOBHBIC METOObI CHHTE3a

Bubnmoreka IIOK

34 | BBICOKOMOJICKYIISIPHBIX COETHHEHHH. 1 https://myschool.edu.ru/
[TnacTMacchl, Kay4yKH, BOJIOKHA
OBIEE KOJIMYECTBO YACOB I10 34
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