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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XuUMHM Ha YpOBHE cpeaHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny, TpeboBaHHN K
pe3yibTaTaM OcBoeHUs (erepanbHON 00pa3oBaTENBHOW MpOrpaMMbl cpeaHero obmiero odpaszoBanus (DOIL
COO), mpexacraBneHHbIXx B DenepalbHOM TOCYyIapCTBEHHOM oOpaszoBarenbHoM craHmapre COO, c yu€rom
Konnenuuu npenonaBanust yaeOHOro npenmera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
@enepanyy, pean3yromUX OCHOBHBIE 00pa30BaTeNbHBIC MPOrPAMMBbI, U OCHOBHBIX MoJOKeHHH «CTparerun
pasButus BocnuTanus B Poccuiickoit @enepaunu Ha nepuon a0 2025 rona» (Pacnopsokenue IIpaBurenscTa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MO/X0JI0B K pa3pabOTKe MpOrpaMMBbl IO XMMHUH, K ONMPEICICHUIO O0LIe cTpaTernu o0ydeHus,
BOCIIMTaHMSI U Pa3BUTHA OOY4YaIOIIMXCSl CpelacTBaMHu ydeOHoro mpeamera «Xumus» ans 10—11 ximaccoB Ha
0a30BOM ypOBHE cOCTaBWIM KOHIenTyalbHble nojioxkeHUuss @I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJIepKaHMUs, Pe3yabTaTOB 00Y4YEHUS B TPEOOBAHUI K YPOBHIO IIOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHue, MOJy4aeMOe BBIITYCKHUKaMU 0011e00pa30BaTeIbHON OpraHu3aluy, sIBIseTcs
HEOTHhEMJIEMONM dYacTbio HX 00pazoBaHHOCTH. OHO CIY)KUT 3aBepUIAIOIIMM JTalloOM peaju3aluy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHOW CUCTEME XMMHYECKOTO
o0Opa3zoBaHus. DTH EHHOCTH KacaroTCs MO3HAHMS 3aKOHOB MPHUPOIBI, (POPMHUPOBAHUS MHPOBO33PEHHS U 00IIEH
KYJBTYpHl YEIIOBEKA, a TAKKE SKOJIOTUYECKH OOOCHOBAHHOTO OTHOWIEHHSI K CBOEMY 370POBBIO M MPHUPOTHON
cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE OOYyYalOUIMXCS HAa YPOBHE CpeIHEro oO0mero oOpa3oBaHMs
CpeacTBaMH y4eOHOro npeaMera «XHUMHs», CoJlepKaHue U MOCTPOECHHE KOTOPOTO ONpesesieHbl B Mporpamme
M0 XMMHUU ¢ YIETOM cnen(pUKu HAyKH XMMHH, e€ 3HAYCHUS B TIO3HAHUH MPUPOJIBI U B MAaTEPUAIBHON KH3HU
oOmiecTBa, a Takke ¢ y4y€ToM OOMMX LeNed U MPUHIMIIOB, XapaKTEPHU3YIOIIHUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpentHero obmiero oopa3zoBanus B Poccuiickoit deaepanun.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOM ITUBIIIN3AIINH, B
CO3JJaHUU HOBOM 0a3bl MaTepHadbHOW KylIbTypbl. OHa BHOCUT CBOM BKJIaJa B ()OPMUPOBAHKE PAlMOHAIBHOTO
HAyYHOTO MBIIJICHHS, B CO3JaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKpY)KalollleM MHpe Kak O EIUHCTBE
MPUPOJABI U YeJIOBeKa, KOoTopoe (opMHUpYyeTCs B XMMHHM Ha OCHOBE IMOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOILIEr0 MHUpa, OCO3HAHMS B3aUMOCBS3H MEXKIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MOXKHBIMU
00J1acTAMH PUMEHCHHUS.

TecHo B3auMMOJEHMCTBYS C OPYIMMH €CTECTBEHHBIMH HAyKaMM, XMMHs CTajda HEOThEMJIEMOW YacThiO
MHPOBOH KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO Tpyla M JKU3HM KaKJIOTO dieHa OOIIecTBa.
CoBpemeHHast XUMHsI KaKk HayKa CO3HMJaTelbHasl, Kak HayKa BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha peIIeHHE
rJI00aTbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHSI UEIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MUIIEBOH,
HKOJIOTMYECKOM 0€30MacHOCTH U OXPaHbI 3J0POBbSL.

B cootBercTBMM ¢ OOUIMMHM LEISIMH W IPUHLUUIAMHU CpPEAHEro OOIIero 0oOpa3oBaHUsl COICpKAHHE
npeameta «Xumus» (10—11 kimaccel, 0a30BbIi YPOBEHb HM3y4YEHUS) OPHEHTHPOBAHO IMPEHUMYIIIECTBEHHO Ha
OOLIEKYIbTYPHYIO TOJATOTOBKY OOYy4alomIMXcsi, HEOOXOIUMYI0 UM Uil BBIPAOOTKHM MHUPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B KU3Hb COLIMYMa, MPOJIOJDKEHHUS 00pa3oBaHus B Pa3IMYHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisromuMu rpeaMera «XUuMHUs» SBISIOTCS 6a30Bbie Kypehl — «Opranndeckas xumus» u «O0mmas u
HEOpraHuyYecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH:
CHUCTeMa 3HAaHUN [0 HEOPraHMYECKOM XMMHHU (C BKJIIOYEHHEM 3HAHUNW M3 OOLIeH XMMHH) U OPraHUYecKOM
xumun. DopmupoBaHNe MaHHON CUCTEMBbl 3HAHMM TpPU HM3YYCHHUU TpeaMeTa 00ecredyrBaeT BO3MOXKHOCTD
paccMOTpeHHs BCEro MHOroo0Opa3us BEIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa coaepxanusi KypcoB — «Opranundeckas XuMmus» u «OOmas M HeopraHUuecKas XUMUs)
copmMHpoBaHa B IporpaMMe MO XMMHM Ha OCHOBE CHCTEMHOI'O MOAX0Ja K U3y4eHHI0 y4eOHOro mMarepuaia u
00yCJIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha OINpENeNEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHn4eckoil XUMHUM BELIECTBA PACCMATPHUBAIOTCSA HA YPOBHE KJIACCHUECKOM TEOPUM CTPOCHMS
OpPraHMYECKUX COEIUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKMX M DIIEKTPOHHBIX NPEACTaBICHUN O
cTpoeHuu BemecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BELIeCTBaxX JAlOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB J10
CIIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIUMHEHHH. B Kypce opraHMyeckod XUMHHM TNOJY4alOT pPa3BUTHE
copMHpOBaHHBIE Ha YPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs NepBOHAYAIbHBIE NPEACTABICHUS O
XUMUYECKON CBSI3M, KIACCU(PHUKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHS, 0 XUMHUECKOM peakinu.

[To HOBBIM yIJIOM 3peHUs B Ipeamere «XuMus» 0a30BOro ypoBHS pacCMaTpUBAETCS M3y4EHHBIH Ha
YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS TEOPETHUECKU MaTepual U (DAaKTOJOTHYECKUE CBEIEHHS O



BEIIECTBAX M XUMHYECKOW peakiuu. Tak, B 9acTHOCTH, B Kypce «OOmas W HeopraHMYecKas XUMUS)
oOyJaromuMcsi  MPEJOCTaBISIETCS. BO3MOXKHOCTh ~ OCO3HaTh 3HAYCHHWE IEPUOJWYECKOTO 3aKOHA ¢
OOIIETECOPETUUECKUX U METOJOJIOTHUECKUX TO3UIIMH, TIY0XKe IMOHATh HCTOPHYECKOE H3MEHEHHe (QYHKIUi
ATOTO 3aKOHA — OT 00001IaroNIIei 10 0OBACHSIOMEH 1 TPOTHOZUPYIOLIEH.

Enuuas cucreMa 3HaHUM O BaKHEUILIHX BEHIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U IMPUMEHEHUH, a
TaKKe 0 XUMUYECKUX PEAKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUsl JOMOJHsAETCS B Kypcax 10 u
11 kiaccoB snemMeHTaMU COJEpKaHUs, UMEIOIIMMH KYyJIbTYpPOJOTHUYECKHM M MPUKIATHON Xapakrep. OTu
3HaHUSl CHOCOOCTBYIOT IMOHMMAHMIO B3aMMOCBSI3M XHUMHUHU C JPYTUMH HAayKaMH, PacKpbIBalOT €€ poJib B
MMO3HABATEIPHON U IPAKTHYECKOM JACATEIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAKCHHUS K MTPOIIECCY
TBOpYECTBA B 00JIACTU TEOPUM M TMPAKTUYECKUX TMPUIOKEHUNW XUMHUHU, TIOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XUMHUEU, KPUTHUUECKH
OCMBICIIUBaTh MH(POPMALMIO U TPUMEHATH €€ JJIs TOTOJHEHUS 3HAHWM, PEIICHHS HWHTEIJICKTyaJIbHBIX U
AKCIIEPUMEHTAJIHBIX HCCJIEIOBATENbCKUX 3adad. B 1menom coaepkanue ydeOHOTO mnpeamera «XuMUs»
JTAHHOTO YPOBHS M3y4Y€HHUs OPUEHTUPOBAHO Ha (HOPMHPOBAHKME Y OOYUAIOIMIMXCS MHUPOBO33PEHUYECKON OCHOBBI
JUTsl TOHUMaHUs GUI0CO(MCKUX HACH, TAKUX KaK: MAaTEPHAIIBHOE €IMHCTBO HEOPTAaHUYECKOTO U OPraHUYeCKOTO
MHpa, 00YCIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, MMO3HABAEMOCTH MPUPOIHBIX SBIICHUM
NyTéM OKCIEpUMEHTa W PEIICHHUS TMPOTUBOPEYHM MEXKIy HOBBIMH (akTaMU U TEOPETHUYECKUMU
MPENNOCHIIKaMHU, OCO3HAHUE POJIM XUMHHU B PEIIEHUH SKOJIOTUYECKUX MPo0sIeM, a TakKe MpoliaeM coepexeHus
SHEPTEeTUUYECKUX PECYPCOB, CHIPbhS, CO3/IaHNS HOBBIX TEXHOJIOTHI U MaTepUasOB.

B nurane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COIMATU3AINNA 00YUaIONTUXCS TPUHATHIE TTPOTPAMMOM
M0 XUMUH TIOJIXOJIbI K OTIPEICTICHUIO COJIEP KaHUsI U TIOCTPOCHUS MpeaMeTa IpeaycMaTpuBaT GOpMUPOBaAHUE
YHUBEPCAIBHBIX Y4E€OHBIX NEHCTBHM, MMEIOMUX 0a30BO€ 3HAYCHHUE IS PA3IUYHBIX BHUJOB JIEATEIHLHOCTH:
pelieHus mnpoOieM, Moucka, aHauu3a U o0paboTkM MHGOpMAIU, HEOOXOAUMBIX Uil NMPHOOPETEHUs OIbITa
MPAKTUYECKOU U UCCIIEA0BATEIIbCKOM NeATeTbHOCTH, 3aHUMAFOIIEH BaXKHOE MECTO B TIO3HAHUH XUMUM.

B mpakTuke mpenomaBaHusi XUMUU KaK Ha YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHWs, TaK U Ha YPOBHE
cpenHero oOimiero oOpa3oBaHUs, MPU OMPENENICHUU COJEP)KATEIbHON XapaKTepUCTUKH LeJIed H3ydeHus
npeaMeTa HampaBiIeHHEM MEPBOCTENEHHOW 3HAYMMOCTH TPAJWIMOHHO MNPU3HAETCS (OPMUPOBAHUE OCHOB
XMUMHYECKON HayKu Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKON NEATEIIbHOCTH YEJIOBEKa U KaK
OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C METOINYECKOW TOUYKH 3PEHUS TAKOW MOAXOJ K OMPEIEICHUIO
1enei U3y4eHus MpeMeTa SBISETCs BIIOJHE OMpPaBJIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMs IVIABHBIMU LIEJIIMU U3y4eHUs mpeamera «XuMmus» Ha 0a30BOM YpPOBHE
(10 =11 u.) sBASIFOTCS:

e (opMupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEHIEH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOH JIe)KaT KIIHOUYEBbIEC MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU
XMUMHH, OCBOCHHE S3bIKa HAyKd, YCBOEHHE W IIOHUMAaHHE CYIIHOCTU JOCTYMHBIX 0000IIeHuI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX pPa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHHE U PA3BUTHE IMPEACTABICHUN O HAYYHBIX METOJaxX IMO3HAHUS BEIIECTB M XMUMHUYECKUX
peakiuii, HeOOXOAUMBIX I MPUOOPETEHUS YMEHUM OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMUYECKUX
SIBJICHUH, UIMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKON U TIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHIl U CIOCOOOB JESATENBbHOCTH, CBS3aHHBIX C HAOMIOJEHHEM U OOBSACHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIT O€30M1aCHOTO OOpAIIeHHSI C BELIECTBAMH.

Hapsiny ¢ atum, conepskarenbHasi XapaKTepUCTHKA LieJe U 3a7ay U3y4eHHs MpeAMeTa B MporpaMmme Io
XUMHH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMH MPHOPUTETAMU B CUCTEME CPEIHEro OOIIero
oOpazoBanus. CerofHs B MpenojaBaHUM XUMUU B OOJBIICH CTENEHU OTHAETCS MPEANOYTeHHE MPAKTUYECKOM
KOMIIOHEHTE COJepKaHUsi 0OyueHusl, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBITYCKHHMKa 00I1e00pa3zoBaTelbHON
OpraHM3alIiy, BIAJCIONIEro He HAabOpoM 3HaHMM, a (QYHKIIMOHAIBLHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO TMOJIYY€HHS] 3HAaHUM U MPUMEHEHHUS UX B PEAIbHOM >KU3HU Ul pEUICHUS! TPAKTUYECKUX
3azad.

B cBs13u ¢ 5TUM 1IpH U3y4YeHUH npeaMeTa « XUMHEs JOMHUHUPYIOIIee 3HaUeHne TPUOOPETaIoT TaKue IeNn
U 3a/1a4y, KaK:

amanrtanus OOyJaromMXCcs K YCJIOBHSIM JUHAMHYHO Pa3BUBAIOIIErOCs MHUpa, (QOpMHUpOBaHHE
WHTEJUIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
MPUHATHAIO TPAMOTHBIX PEUIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIECTBAMH M HX
MIPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUN), WMMEIOIUX
YHHUBEpPCATbHOE 3HAYCHHWE JUIsl PA3IUYHBIX BUJOB ACATEIBHOCTU: peIIeHUs MpoOieM, MOMCKa, aHaau3a H



00paboTku nHpopMaIum, HeOOXOUMBIX U TPUOOPETEHHS OIBITA AESITEILHOCTH, KOTOPAsk 3aHUMAET BajKHOE
MECTO B MMO3HAHUU XHUMHH, a TAKXKe JJIs OLEHKU C MO3UIMNA SKOJIOTHIECKON 0€30IaCHOCTH XapaKTepa BIUSHUS
BEIIECTB M XUMHUECKUX MPOIIECCOB Ha OPraHU3M UYeJIOBEKa M MIPUPOTHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs:
CIOCOOHOCTH CaMOCTOSITEIBHO TMPHOOpPETaTh HOBBIE 3HAHHS MO XMMHUU B COOTBETCTBUU C IKM3HEHHBIMHU
MOTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHUH IS IOMCKA M aHallu3a y4eOHOH
Y HAYYHO-TIOMYJISIPHON MH(POPMAIIK XMMHYECKOTO COJICPIKAHUS;

dbopmMupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO W  JIOTHYECKOTO MBIIIJICHUS,
HaOII0IaTeIFbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOOMMBI, B YAaCTHOCTH, MpHU
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIMTaHUE Yy OO0yJaronIuxcsi yOeKIEHHOCTH B TYMaHHCTUYECKOH HAINPaBIEHHOCTH XUMHH, €€ BaXXHOU
POJIM B PELICHUH TI00ATBHBIX MPOOJIEM PAlMOHATHHOTO MPHPOIOTIONB30BAHIS, TIOTIOJTHEHHS YHEPTETHUECKIX
pPECYpCOB M COXpaHEHUS NPUPOIHOTO PABHOBECHS, OCO3HAHMUSA HEOOXOIMMOCTH OEpeXHOro OTHOUICHHS K
NPUPOJIE W CBOEMY 3[I0POBBIO, @ TaKKe IMPHOOPETEHHUS OIbITa HCIOJIh30BAHUS TOJTYYECHHBIX 3HAHHWHA LIS
MPUHSATHUS TPAMOTHBIX PEIICHUI B CUTYaIUsIX, CBSI3aHHBIX C XUMHYECKHUMH SIBJICHUSIMHU.

B yuebHOM 11ane cpemnero o0mero oOpa3oBaHus IpeAMET «XUMHs» 0a30BOr0 YPOBHS BXOJHUT B COCTaB
npeAMETHOM o0mactu «EcTeCTBEeHHO-HAYUHBIE TTPEIMETHD.

OOmiee 4McaO YacoB, OTBENEHHBIX JJIS U3y4EHUS XUMHUH, Ha 0a30BOM YpPOBHE CpETHEro OOIero
oOpa3oBaHus, coctapisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henenmto), B 11 kiacce — 34 vaca (1 yac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBBI OPraHUYeCKONH XUMUH

[IpeameT opraHn4ecKON XUMHHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B ITOJIy4YEHUHM HOBBIX BELIECTB U
MarepuanoB. Teopusi CTpoeHHMs OopraHuueckux coeauHeHnit A. M. BbyrtimepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrpykrypHble (OpMYIJIbI OPraHUYECKUX BelecTB. ['oMonorus, nomepust. XuMHUECKas CBSI3b B OPraHMUYECKUX
COCIMHEHUAX — OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenue o kinaccu(uKalud OpraHUYEcKUX BellecTB. HoMeHKaTypa OpraHM4ecKHX COEIUHEHMM
(cucteMaruyeckas) U TPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX MPECTaBUTENEH KIacCOB OPraHMYECKUX BEILIECTB.

DKClepUMEHTAJIbHBIE METOJIbl W3YyY€HHUs BELIECTB M HX IpEBpallleHUui: O03HAaKOMJIEHHE C oOpaslamu
OPraHMYECKHUX BEIIECTB M MATEpHAIAaMH HAa HMX OCHOBE, MOJCIMPOBAHHME MOJIEKYJ] OPraHUYECKMX BEILECTB,
HaOMIOJIeHNEe M ONMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB [0 MPEBPALIEHUI0 OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH psa. MeraH M 3TaH — NpOCTEHIIME NPEACTABUTEIN
aJIKaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA (peaKIMHM 3aMEelIeHHs U TOPEeHHs), HaXOXICHHE B IPUPOJIE,
MOJTy4EHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN psifl. DTUIEH U MPONWIEH — MPOCTEUIINE PEACTABUTEIN
QJIKEHOB: (PU3MYECKHEe U XMMHUYECKHE CBOICTBa (peakUuu TUIPUPOBAHMS, TaJIOTE€HHPOBAHHUSA, THUIpATAIUH,
OKHCJICHUS U TIOJMMEPU3ALINN), IOTYyY€HUE U TPUMEHEHUE.

Ankaauensl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHHe, BakKHEWIINE XUMHUYECKHE CBOWMCTBA
(peaxuust nosmmepusanun). [loaydeHne CHHTETUYECKOTO KaydyKa U PE3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psif. ANCTHWICH — NpOCTEHIINi
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (PU3MUECKHE M XUMHUYECKUE CBOMCTBA (pEakLMM TUAPUPOBAHUS,
rajJlor€HUPOBaHUs, TUAPATALUH, TOPEHNUS), TOJTydEHUE U IPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHue, PU3HMUECKUE U XMMHUYECKHE CBOMCTBA (PEAaKLMU T'aJOr€HUPOBAHUS U
HUTPOBAHUA), MOJIyYEHUE U HPUMEHEHME. [0nyon: cocmas, cmpoenue, Quauueckue u Xumuyeckue ceoucmed
(peakyuu 2ano2eHupoBanus U HUMPOBAHUS), NoyyeHue u npumeHnenue. TOKCUYHOCTb apeHOB. I'eHeTHueckast
CBSI3b MEXK/Y YIVIEBOJOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHBIM KJIaccaM.

[TpupoHble UCTOYHMKM yriieBoaoponoB. IIpupoansiii ra3 m nomyrHele HedTsHble ra3el. Hedrs u eé
npoucxoxaenue. CrnocoObl nepepa®bOTkM He(TH: NEPEeroHka, KPEeKUHI (TEPMUYECKHH, KaTaIUTHUYECKHIL),
nuposin3. IIpoxykTel nepepaboTku HE(TH, UX NPUMEHEHUE B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yrons u
IPOIYKTBI €ro nepepadboTKy.

OKcIepUMEHTAIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IPEBpallleHUil: O03HAaKOMJIEHHE ¢ oOpasnamu
I1acTMace, KaydykoB M pe3uHbl, kojuiekuuu «Heg1b» u «Yronb», MoienupoBaHue MOJIEKYJ YII€BOJOPOIOB U
rajJlOreHONPOU3BOIHBIX, IPOBEICHUE NPAKTUUECKOW PabOoThI: MOJyYeHHUE ITUIICHA U U3YUYE€HHUE €0 CBOMCTB.

Pacuérnbie 3agaun.

Bbruncnenus no ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00b€Ma, KOJUYECTBA MCXOJHOIO BEIIEeCTBa
WIA TPOJIYKTAa PEAKIHMM IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOAHBIX BELIECTB HIIU
IPOIYKTOB PEAKIIMHN).

Kucaopoacoaep:xamme oprannyeckue coe{MHEHUS

IIpenensHble OAHOATOMHBIE CIIUPTHI. METaHO U 3TaHOJ: CTpOEHHE, (PU3NUECKUEe U XUMUYECKUE CBOWCTBA
(peakiuy ¢ akTUBHBIMU METaJUIaMH, IaJIOr€HOBOJIOPOJIaMH, TOpEHHe), TpUMeHeHne. Bo1opoiHbIe CBSI3U MEXIy
MOJIEKYJIAaMH CIIUPTOB. JIeMCTBHE METAHOJIA U OTAHOJIA Ha OPraHU3M YEJIOBEKa.

MHOroaToMHbl€ CIUPTHI. DTUJICHTIUKOIb U TIULEPUH: CTpOeHHe, (PU3NUECKUE U XUMUYECKUE CBOWCTBA
(B3auMOJIeiicTBUE CO IIEIOYHBIMU METaJIaMH, KadyeCTBEHHAsl PeaKlis Ha MHOTOaTOMHbIE cITUpThl). [leiicTBre Ha
opraHusMm uesnoBeka. [I[puMeHeHne rimMinepruHa U STUIICHIJTUKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NUECKUEe U XUuMUUeckue cBoiicTBa. TokcuuHocTh ¢penona. [Ipumenenue
¢benona.

Anpnerunpl U kemonwvl. @opManblIeruy, aleTalbAerua: cTpoeHne, GU3NYeckue U XUMHUYeCKHue CBOMCTBA
(peaxiy OKUCIIEHHS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIUN), IOJy4eHUE U IPUMEHEHUE.




O/HOOCHOBHBIE TpeNesIbHbIe KapOOHOBBIE KHUCIOThL. MypaBbHHAs W YKCYCHas KHCIOTBI: CTpPOEHHE,
¢u3nveckue W XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOmIMe A Kijacca KHCIOT, Peakuus STepUHUKaINN),
nojiydeHue U npuMeHeHue. CTeapuHOBas M OJEMHOBAS KHUCJIOTHI KaK TMPEACTABUTENH BBICHIMX KapOOHOBBIX
KHCIOT. MbljIa KaKk cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CrnoxHnble 2(pupbl Kak MPOU3BOHbIE KAPOOHOBBIX KUCIOT. I uapoan3 cioxxubIx 3¢upos. XKupsl. ['maponns
*kupoB. [Ipumenenue ;xupoB. buonorudeckas poJib KUPOB.

YrneBopl: cocTtaB, Kiaccu(pUKaUs YriaeBoA0B (MOHO-, AW- W ToJMcaxapuabl). [roko3a — mpocTenmmit
MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIbI, (PU3UYECKHE M XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
ruapokcuaoM meau(ll), oxucnenne amMmuadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiIeHUE, OpoxeHUe
TJIIOKO3bl), HAXOKJIEHUE B MPUPOJIE, MPUMEHEHHe, Ouosorudeckas poib. dotocunte3. Opykrosza Kak U30MeEp
T[JIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiauMepsl. CTpoeHHe Kpaxmana M LeJUIoa03bl. Puznyeckue u
XUMHMUYECKUE CBOMCTBA Kpaxmaiia (TUJIpOIn3, KaUeCTBEHHAs peaKlus ¢ HOJJ0M).

DKCIepUMEHTAIbHBIE METOJ/Ibl M3YyY€HHUsl BEIIECTB M HX IpEBpallleHUil: MpOoBeIeHUe, HaONIoJeHUEe U
ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIHUPTOB, KAUECTBEHHBIE PEAKIUU OJIHOATOMHBIX CIIHUPTOB
(oxucnenue sranona okcuaoM meau(ll)), MHOroaToMHBIX CIUPTOB (B3aUMOJIEHCTBUE TJIMLEPUHA C THIPOKCHIOM
menu(ll)), ampaernnoB (OKHCICHHE aMMHAuyHBIM pacTBOpoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll),
B3aMMOJICICTBHE Kpaxmajia C HOJIOM), MPOBEJACHHE NPAKTUYECKONW pPabOThI: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Boruncnenus mo ypaBHEHHMIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA
WIK TPOJYyKTa peaklMH IO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIUN).

A3oTcozepkalye OpraHn4eckie CoeMHEHMUS.

AMUHOKHUCIIOTHl Kak aM(OTepHble OopraHuyeckue coenuHeHus. dusnmueckne M XUMHUYECKHE CBOICTBa
aMHHOKUCIIOT (Ha puMepe TiuiuHa). buonornyeckoe 3HadeHne aMMHOKHUCIOT. [lenTuapl.

benkn kak NpUpOAHBIE BBICOKOMOJICKYNISpHBIE COEQUHEHUs. llepBUuHas, BTOpUYHA W TpPETUYHAs
CTpYKTypa 0enkoB. XMMUYECKUE CBOMCTBA OEJIKOB: TUAPOJIN3, IeHaTypalts, KaYeCTBEHHbIE PeaK[UH Ha OENKH.

OKCIIepUMEHTANIbHBIE METOJbl H3YYeHMsl BELECTB M HUX IPEBpallleHHH: HAOIIOAECHUE M OIHCAHHE
JIEMOHCTPAIIMOHHBIX OTIBITOB: IeHAaTypalysl OSJIKOB IIPU HArpEBaHUU, LIBETHBIE PEaKIH OEIIKOB.

BbicokoMosIeKyIIpHBIE COeANHEHHS

OCHOBHBIE NOHATHUS XUMHH BBICOKOMOJIEKYJIIPHBIX COETMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIMMEPHU3allUM, CPeHsAs MOJeKyisapHas mMacca. OCHOBHbBIE METOJbl CHHTE3a BbICOKOMOJIEKYJISIPHBIX
COEJIMHEHUH — NOIMMepH3aLius U MOJIMKOHICHCALUS.

OKCIIepUMEHTANIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IPEBpAIlEHUI: O3HAKOMJIEHHE ¢ oOpasnamu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKOB.

MeXIpeJMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBS3eH IpU M3Y4E€HUHU opraHuyeckoi xumuu B 10 kiacce ocyliecTBiseTcs
yepe3 MCII0JIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSTUHN, TaK U MOHITUH, SBISIOMIMXCS CUCTEMHBIMU
IUISL OTJENIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HaY4HbI€ IMOHSATHUSA: SBIEHUE, HAay4HbIM (akT, rumoresa, 3aKOH, TEOPHUs, AHAIU3,
CHHTE3, KIacCU(pHUKaLMs, NEPUOANIHOCTb, HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOEIHUPOBAHHUE.

dusuka: MaTepus, 3HEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, 3HEPreTMYECKH ypOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoOe COCTOSIHUE BELIeCTBA, (PU3MUECKHE BETMUNHBI U €JUHULIBI UX U3MEPEHUS.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3, OMOJOTMYECKH
aKTHBHBIE BelecTBa (O€NKH, yrIIeBOAbI, XKHUPHI, HEPMEHTBI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, MTOJIE3HbIE HCKONIAEMbI€, TOIUIUBO, PECYPCHI.

TexHosI0THs: MHILEBbIE TPOAYKTHI, OCHOBBI PAlJMOHAIBHOIO MUTAHMSI, MOIOILIME CPEICTBA, JIEKApCTBEHHBIE
U KOCMETHYECKHE ITPENapaTsl, MaTEpUabl U3 HICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM



XUMUYECKU# 21eMeHT. AToM. SIapo atoma, U30TONbL. DJIEKTpOHHAast 000J04YKa. DHEPreTuYeckre ypoBHH,
10lypOBHU. ATOMHBIE OpOUTAIIH, S-, P-, 0- 311eMeHThl. OCOOCHHOCTH pacpeCICHUS IEKTPOHOB 10 OPOUTAIISIM
B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpAITH aTOMOB.

[lepuoauueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHToB [I. M. MenneneeBa. Cas3b
repuoandeckoro 3akoHa u Ilepuonmueckoi cucreMsl xumudeckux oavieMeHToB JI. M. Menneneesa ¢
COBPEMEHHOU TEOpHell CTpOEHUsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKUX SJIEMEHTOB M
00pa3yeMbIX MU TPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U MepruoiaM. 3HaUYCHUE TIEPUOMYECKOTO 3aKOHA B
Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMUYECKas CBSI3b. BUIbl XUMHUYECKOW CBS3M (KOBaJEHTHas HEMOJISIpHAs |
MOJISIpHAsI, MOHHAS, METAJTMNYEeCcKas ). MexaHn3mMbl 00pa3oBaHusl KOBAJEHTHOW XMMUYECKOHN CBsi3U (OOMEHHBIN U
JOHOPHO-aKUENTOPHBIN). Bomoponnas cBsa3b. BaneHTHOCTh. DneKTpooTpulaTeabHOCTh. CTEneHb OKUCICHUS.
WNoHbl: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHUsI. 3aKOH IMOCTOSHCTBA COCTaBa BeIECTBA. THIIBI
KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT TUIA KPUCTAITMYECKOMN PEIIETKH.

[Tonartue o mucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE PacTBOPHL. MaccoBas J10yisl BEIIEeCTBA B
pacTBope.

Knaccudukanus Heoprannyeckux coeuHeHnil. HomeHknaTypa HeopraHnyeckux BellecTB. | eneTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, MPUHAIICKAIINX K PA3IMUYHBIM KJIaccaM.

Xumunueckass peaxkius. Kiaccupukanus XUMUYECKUX pPEaKIM B HEOPraHUYEeCKOW M OpraHuyvecKoi
XUMUHU. 3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBpAIEHUS DHEPTHUU MPU XUMUUYECKHUX
peaKIusIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pa3iduuHbIX (akTopoB. OOpaTHUMble peaKIUH. XUMUYECKOE
paBHOBecue. DakToOphI, BIUSIONINE HA COCTOSTHUE XUMUYeCcKoTOo paBHOBecus. [Ipunmmn Jle [llarenbe.

OnektponuTudeckas auccornmanus. CuibHbie W ciabble 3nekTposuThl. Cpena BOJHBIX PAacTBOPOB
BEIIIECTB: KUCTas, HEUTpabHas, MIeI0YHasl.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIAH.

DKClepUMEHTANIbHBIE METOJbl H3Yy4eHHUS BEUIECTB M MX MpEeBpalleHUIl: AeMOHCTpalus Tabiuil
«Ilepnoanueckas cucteMa xumudeckux sneMeHToB [[. M. MeHneneeBay, u3ydeHue MoJieiend KpUCTALNTMYECKUX
peméToK, HaONIO/IEHUE W ONMUCaHHE JAEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OMBITOB (Pa3lIOKEHHUE MEPOKCHAA
BOJIOpOJAa B MPUCYTCTBUU KaTaIM3aTOPA, OMPEAEICHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO
WHJIMKATOpa, PEaKIid HOHHOTO 0OMEHa), TIPOBEICHNE MPAKTUUECKONW paboThl «BiusHuEe pa3nudHbIX (aKkTOPOB
Ha CKOPOCTb XUMHUUYECKOU PEaKLIUW».

Pacuérnbie 3amaum.

Pacuérel mo ypaBHEHMSIM XMMHUYECKUX PEAKLUUN, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM MOHATHS «MACCOBas JI0JIsSI BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnbl. [lonoxenune HemeramioB B llepuogmueckoil cucreme xumuueckux snemeHtoB [l .
MenneneeBa 1 0COOEHHOCTH CTpOCHHs aToMOB. DPU3MUECKUEe CBOIICTBA HEMETAIOB. AJUIOTPOIUS HEMETAIOB
(Ha mpumepe Kucaoposa, cepsl, hocdopa u yriepoaa).

XUMUYECKHE CBOWCTBA BaXHEHIIWX HEMETAIIOB (TaJOreHOB, cephl, a3oTa, (docdopa, yriaepoga u
KPEMHUS1) ¥ UX COSAMHEHUN (OKCHUIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTMHEHUN).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COCIUHEHUH.

Meramnel. [lonoxenue metamios B [lepuoanueckon cucreme xumuueckux 3ineMeHToB /. . Meunneneesa.
Oco0eHHOCTH CTPOEHHUS IEKTPOHHBIX 000J04YeK aroMoB MeTaiioB. OOmiue (usnueckue cBOKWCTBA METaJLIOB.
CriaBbl METAIUIOB. DIIEKTPOXUMUYECKUN Pl HAPSKEHU METAIIIOB.

XUMUYECKHE CBOWCTBA Ba)XHEHIIMX METANIOB (HATpHi, Kaluil, KalblU{A, MarHui, aalOMUHUHN, LHHK,
XpOM, JKeJe30, Meflb) U X COCTUHEHUI.

O61ue crnocoOb! Moay4eHus MeTamioB. [IpuMeHneHne MeTamioB B ObITY U TEXHUKE.

DKCneprUMEHTaIbHbIE METO/IbI U3YUYEHUS BEIIECTB U UX NMPEBPAILCHUI: U3ydeHue KouleKuuu «MeTamisl u
CIUIaBB», OOpa3IOB HEMETAJUIOB, peIICHHE OJKCIePUMEHTANBHBIX 3a/a4, HaOMIoJeHHe U OIHUCAHHE
JIEMOHCTPAIIMOHHBIX M Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUAA ATIOMUHUS C PACTBOPAMHU KUCIOT
U 1IeJ104Yel, KAYEeCTBEHHbIE PEAKI[MU HA KATUOHBI METAJIJIOB).

Pacué€rnpie 3amaun.



Pacuérsl Macchl BemecTBa Win 00bEMa ra3oB 10 W3BECTHOMY KOJIHMUYECTBY BEIECTBA, Macce WM 00bEMY
OJTHOTO W3 YYAacCTBYIOIIMX B PEaKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakuuu, €CiIi OJHO U3 BEIECTB UMEET IIPUMECH.

XuMHS U KU3Hb

Ponp xuMun B 00OecmeUYeHHM SKOJIOTHYECKOH, SHEPreTHMYECKOW W MUILEBOW 0e30macHOCTH, pPa3BUTHHU
MeauuuHbL 1IoHATHE 0 HayYHBIX METOIaX IO3HAHUS BEIECTB U XMMUYECKUX PEAKIIUH.

[IpencraBnenus 06 oOMMX HAYYHBIX TPUHIIUIIAX IPOMBIIIIJICHHOTO MOJIYYSHHS BaKHEHIITUX BEIIECTB.

UYenoek B MHUpE BELIECTB M MAaTEPUANIOB: BAXKHEHIIME CTPOUTENIbHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIC
Marepuaibl, KPacKH, CTEKJIO, KEpaMHMKa, MaTEpHaJIbl JUIA AJIEKTPOHUKH, HAHOMATEpPHANIbl, OPraHUYECKHE H
MUHEpaJIbHbIE YI00OpEHUSI.

XHMHMS W 30POBBE YEIOBEKA: IIPaBWJIA MWCIIOJIb30BAHMS JICKAPCTBEHHBIX IIpENapaToB, IpaBHIIa
0€30ITaCHOTO MCIIOIH30BaHUS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMeTHbIX CBsA3€ll mpu u3ydyeHuu oOuieil u HeopraHnuuyeckoil xumuum B 11 kmacce
OCYILIECTBJISIETCSI 4epe3 HCIIOJIb30BaHHE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX MOHSATHM, TaKk W MOHSATHH,
SIBJISIFOLUXCS] CACTEMHBIMU JIJISL OTAEIIBHBIX IIPEMETOB €CTECTBEHHO-HAyYHOIO [IUKIIA.

OO1ue ecTecTBEHHO-HAyYHble IMOHATHS: HAy4HbIH (akT, TMIOTe3a, 3aKOH, TEOpus, aHajIu3, CHUHTE3,
KJ1acCU(pUKaus, IePUOANYHOCTD, HAOIIOAEHHNE, SKCIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SBJICHUE.

®u3nka: MaTepusl, SJHEPrus, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PAANOAKTUBHOCTD,
MOJIEKYJa, YHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, (hu3HUecKue
BEJINYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHThI, BUTAMUHBI, 0OMEH
BEILIECTB B OpPraHU3Me.

I'eorpadust: MuHepasbl, FOpHbIE IOPO/IbI, OJIE3HbIE HCKOMAeMbIE, TOTINBO, PECYPCHI.

TexHOonorus: XuMUYeCKass MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPUAJIOB,
CEJIbCKOXO3SMICTBEHHOE MPOM3BOJCTBO, IUINEBAs MPOMBIIUIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIUIEHHOCTb,
IIPOU3BOJICTBO KOCMETHYECKUX IPENapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPUAOB, JJIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHMPYEMBIE PE3VJIbTATBI OCBOEHM S [TPOTPAMMBI [10 XUMHNHU HA BA3OBOM YPOBHE
CPEJIHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiawBaeT TpPeOOBAaHUS K pe3yldbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS IPOTPaMM
cpeaHero o0mero oOpa3oBaHMs (JJMYHOCTHBIM, METANPEIMETHBIM M IpeaMeTHbIM). HaydHo-MeTomuueckoi
OCHOBOH i pa3pabOTKU IJIAHUPYEMBIX PE3YIbTAaTOB OCBOEHUS MPOrpaMM CpPEAHEro oOuiero odopa3zoBaHUs
SBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOJXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTATOB
OCBOCHHS IpeaMeTa «XHUMHUS» Ha YpOBHE CpemHero oOmero oOpa3oBaHHUS BBIICICHBI CIETYIOUINE
COCTaBJISAIOLIHE!

OCO3HAaHHE 00YYaIOIUMHUCA POCCUICKON IpakIlaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIIEHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHaNIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTMUYHOCTH HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUNN 0a30BOM HAYKH XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCsl PYKOBOJCTBOBAaTbCA B CBOEH JIEATEIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, IPUCYLTUMU IIEJIOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHus;

HaJlMuue TPABOCO3HAHUSA DSKOJOTMYECKOM KYIbTYPhl M CIIOCOOHOCTH CTAaBUTh 1€l U CTPOUTH
KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUS IpeaAMeTa «XUMHsS» JOCTUTAIOTCS B €IUHCTBE Yy4eOHOU W
BOCIIUTATEIILHON JIEATETLHOCTH B COOTBETCTBHH C TYMAHUCTHYECKHMH, COIIHOKYJIbTYPHBIMHU, TYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSAMHU U HJeallaMU POCCUICKOTO Irpa’kJJaHCKOro OOIIecTBa, MPUHITHIMU B OOLIECTBE
HOpPMaM{ UM TpaBWJIaMU IIOBEJEHUS, CIIOCOOCTBYIOIIMMH TpOIlecCaM CaMOINO3HAHUSA, CaMOpa3BUTUA U
HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTU O0YUYAIOLTUXCS.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeAMeTa «XUMHUS» OTPaKaoT CPOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON W TMPAKTUYECKOW NEATENBHOCTH OOYy4aloIMXCs IO pealu3allud NPUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHS OOYYaAIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)K€HHS K 3aKOHY H
[IPABOTIOPSIIKY;

MIPEJICTaBJICHUS O COLIMATIbHBIX HOPMaxX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IESITENbHOCTU IMPHU CO3/IaHUU Y4YEOHBIX MPOEKTOB, pEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHKUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apT'yMEHTHI IPYrUX MPH aHAJIK3e
Pa3IMYHBIX BUJIOB Y4€OHOM 1eATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS .

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEHIO OTEYECTBEHHON XUMUU;

YBOXKEHUA K IMpoIleccy TBOpUECTBa B 00JacTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, 4YTO JOCTHXKEHHS HAyKH €CTh pPe3yJabTaT AJUTENIbHBIX HaONIOJACHUN, KpPOMOTIMBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, IOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHHHM M MOCIEAYIOIEM aHaiu3e HHPOpMAIUH O
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIGHHUBAaTh CHUTYyalldd, CBS3aHHbIE C XUMHYECKUMHU SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIE PEUIECHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIGHUBAaTh CBOE MOBEJAEHUE M MOCTYNKHA CBOMX TOBAPHILEW C MO3UIMA HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHHSA KYJIBTYPHI 310POBbS:

MOHMMAaHUS IIEHHOCTEH 370poBOro M 0Oe3omacHoro odpasa KM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3HUUECKOMY U ICUXUYECKOMY 37I0POBBIO;

cOONIIOICHUs TIpaBUJI 0E€30MacHOr0 OOpaIlleHUsl C BEIIECTBAMHU B OBITY, MMOBCEIHEBHOW >KU3HU U B
TPYAOBOM NEATENBHOCTH;



MOHUMAHMS [IEHHOCTH TPAaBWJI HMHIUBUIYAIILHOTO W KOJUIEKTUBHOTO O€30MAaCHOTO TIOBEICHUS B
CUTYaLUX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA M HENPHITUS BPEAHBIX MPHUBBIYEK (YIMOTPEOJCHHS AJIKOTOJsl, HAPKOTUKOB,
KYpeHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYIUX BUJIAX JESTEIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE Y4acTHE B PEILECHUM MPAKTUUYECKUX 3aJad4 COLUAIBbHOIN HAaINpaBIEHHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpECa K MPAKTHUYECKOMY H3Y4YEeHHUIO TpodeccHii pa3IMYHOrO pojia, B TOM YHUCIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUSI K TPy, JHOASIM TPYyJia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIEHOW TPAeKTOPUH 00pa3zoBaHus, Oymymiei mpodeccun
U pean3aiyy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB U OTPEeOHOCTEM 00IIeCTBa;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKU 11€71€cO000pa3HOro OTHOUIEHUS K MPUPOJE, KaK MCTOYHHMKY CYLIECTBOBAHUS >KU3HHM Ha
3emire;

MMOHUMAaHMUs II100aIbHOTO XapakTepa SKOJIOrMUECKUX MpoOiieM, BIMSHUS SKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHHE MPUPOTHON U COMATTBHOM CPEJIbI;

OCO3HAHHS HEOOXOJUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUM XUMHUU Ui  pelIeHHs BOIPOCOB
PaIMOHAIBHOTO MIPUPOAOTIONB30BAHUS;

AKTHUBHOTO HENPUATUS JEHCTBHUH, IPUHOCAIIMX BpEI OKPYXKAKIIEH NPUPOAHOW Cpeae, YMEHHs
MIPOTHO3UPOBATh HEONArONPUATHBIE SKOJOTHYECKHE TMOCIEACTBUS MpEANPUHUMAEMbIX JEMCTBUM U
MpeI0TBpALATh HX;

HaJU4MUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJICHUS, KOJOTUYECKOW KYIbTYpbl, ONbITA JEATEIbHOCTH
9KOJIOTMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMH B NIO3HABATEIbHON, KOMMYHUKATUBHOMN U
COLIMANILHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UJCOJIOTUU XeMopoOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00111eCTBEHHOW TTPAKTHKH;

MOHUMAaHUs CleNUUKA XUMUU KaK HAyKd, OCO3HaHUA €€ poi B (POPMHpPOBAHHM PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3[JaHUM LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAaoUleM MHpE Kak O E€IUHCTBE
IPUPOABI W YEJIOBEKAa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHHs
MIPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COO0N 3HAUMMOCTH XUMUU ISl COBPEMEHHON LIMBUIN3ALIUU: B €€ TYMaHUCTHUECKOU
HAMpPAaBJICEHHOCTH U BaXXHOW POJIM B CO3JaHMM HOBOW 0a3bl MaTepUAIbHOMN KYIbTYPBI, PEIICHUH I100aTbHbIX
npoOieM yCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUUYECKOM, MUILEBON U IKOJIOTUYECKOM
0€30MacHOCTH, B PAa3BUTUU MEAULIMHBL, OOECHEYEeHUU YCIOBHHM YCHENIHOTO Tpyda M SKOJOTUYECKH
KOM(OPTHOH JKU3HH KaXKJOTO YJIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: NOHUMAaHUSl CYIIHOCTHM METOJOB IIO3HAHHUS, HUCIOJb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BAaTh TOJy4YaeMble 3HAHHS U1 aHalu3a U OOBSCHEHHS
SBJICHUH OKpPYKAIOLIEro MHUpa W MPOUCXOASIIMX B HEM HU3MEHEHUH, YMEHHs [elaTh 0OOCHOBaHHBIC
3aKJIIOUEHUS] HAa OCHOBE HAYYHBIX (DaKTOB M HUMEIOMIMXCS AAHHBIX C IIENbI0 TOJIYYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HUCIIOJIb30BaTh XUMUYECKHE 3HAHUS TSl pelIeHUs MpoOIeM B peaabHbIX
KU3HEHHBIX CUTYalIMSIX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATEIBCKON JEATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHMIO M €caMOOOpa30BaHHIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH M0 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpodhecCuoHATBLHON eI TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeTaHpe,Z[MCTHLIC PE3YyIbTAaTbl OCBOCHUA y‘-IC6HOl"O npeamMeTa «XuUMUSD» Ha YPOBHE CPCOAHECTO 061_1_[61"0
O6paBOBaHI/I}I BKJIIOYaroT:



3HAYUMBbIC IS GbopMUpOBaHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MexxnpenMeTHbIE) OOIeHay4YHble TOHSTHS, OTPAXAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa H
crenu(uKy METOJOB IMO3HAHUS, MCIOJb3YEMBIX B E€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHS,
SIBJICHUE, IMPOLIECC, CUCTEMa, HAy4dHBIH (aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccie0BaHue, HabloIeHNe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAJIIbHbIE y4yeOHbIE JACUCTBUSA  (MO3HABaTElIbHbIE, KOMMYHHKATHUBHbBIC, PETYJISATHUBHBIC),
obecnieunBaromue (popmupoBaHHe (PYHKIMOHAIBHOH TPAMOTHOCTH M COIMAIBLHOW  KOMITCTEHITUU
oOyJaronuxcs;

CIIOCOOHOCTh OOYYaIONIUXCS HUCIOJB30BaTh OCBOCHHBIE MEXKIUCHUIIIMHAPHBIC, MHPOBO33PEHUYCCKUC
3HaHUS U YHUBEPCAJIbHbBIC yUeOHbIC IEHCTBHS B TIO3HABATEILHON M COLIMAILHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YAbTAThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMUA YY€OHBIMU TTO3HABATEILHBIMH,
KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OBJjajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENHHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTNPENENATh LEeNU JEATEIHHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX JOCTIKEHHS, COOTHOCHTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHHHM 3HAHWU MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISATH XapaKTepHbBIC
MPU3HAKKA TIOHSATHUH M YCTAaHABIMBATh WX B3aWMOCBSA3b, HUCIOJb30BaTh COOTBETCTBYIOIIWE TOHSATHS IS
O0OBSICHEHUS OTJICTHHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaAKIIHi;

yCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKHUE pPACCYXKIEHUsS (WHIYKTUBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJIICHUSIX, (DOPMYITHUPOBATH BHIBOIBI U 3aKITFOUCHHUS;

MPUMEHATh B TPOIECCE IMO3HAHMS, WCIOJIb3yeMble B XHMHUHM CHUMBOJHMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJICIBHBIC TPEACTABICHUS — XUMHUYECKMH 3HAaK (CHMBOJI) JJIEMEHTa, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XMMHUYECKOW pPEaKIMM — MPH PEIICHUH YYEOHBIX MO3HABATEIBHBIX M TMPAKTUUYECKUX
3a/a4, TMPUMEHSTh HA3BaHHBIC MOJCIbHBIC TPEJACTABICHUS IJIs BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKHX PEAKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmMyaupoBaTh IENM W 3aJadd HWCCIICAOBAHMS, HCIOJIL30BAaTh ITOCTABICHHBIE M CAMOCTOSTEIHHO
chopMyIMpOBaHHBIC BOTIPOCHI B KaYECTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI ISl (POPMHPOBAHUS THUIIOTE3bI
10 TIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA;,

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEIIBHOTO TUIAHHPOBAHUS M TPOBEICHUS YYCHHYECKHUX DKCIEPUMEHTOB,
COBEpILICHCTBOBAaTh yMEHHS HAOMIOaTh 3a XOJOM TIpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATH €ro
pesynbTaT, (OpPMYIUPOBaTH OOOOIICHUS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YyIbTaTOB
HCCIIe0BaHUs, COCTABIISITH 00OCHOBAaHHBIM OTYET O TIPOJICITAHHOM paboTe;

MpHOOpETaTh OMNBIT YUYEHUYECKOW MCCIEI0BATENbCKOM W MPOEKTHON JESTENbHOCTH, MPOSBISATH
CHOCOOHOCTP U TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIIOMCKY METOJOB peUICHUS MPaKTHUYEeCKUX 3ajad,
MMPUMEHCHHIO PAa3IMYHBIX METOJIOB TMO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3NUYHBIX MCTOYHHUKAX HMHPOpMAUU (HAYYHO-TIOMYyJsIpHAs JIUTEparypa
XMUMHUYECKOTO COJIEp’KaHus, CIpPaBOYHbIE TOCoOUs, pecypchl VHTepHeTa), aHANM3HPOBATh HHQPOPMAIHIO
pa3IMYHBIX BUAOB W (GOpM  TPEICTABICHUS, KPUTHUECKH OILIGHWBAaTh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUYNBOCTE;

dbopMynupoBaTh 3ampochl U MPUMEHATH Pa3IMYHbIE METOMABI MPU TOHCKe W 0TOOpe uHpopmaiuwy,
HE0OXO0IUMOM ISl BHITIOJHEHUS Y4eOHBIX 33714 OTIPEEIEHHOTO THIIA,

MpHOOpETaTh OMBIT KCIOJB30BAHUS WHGOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH W Pa3TUYHBIX
TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANIBHYIO (GOpMy TpeIcTaBieHHs HHPOpPMAIUH (CXeMbl, rpaduKw,
JrarpamMMbl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAYYHBIM $I3bIK B KadecTBE CpEACTBA NpHU paboTe ¢ XUMUYECKOW HH(OpPMAIIHE:
MPUMEHITh MEXIpeIMeTHBIE ((pu3nueckrne U MaTeMaTH4eCKHUe) 3HaAKH U CUMBOJIBI, (hopMyIibl, aOOpeBHATYpHI,
HOMEHKIJIATypY;



HUCITOJIB30BAaTh 1 Hp606pa30BBIBaTL 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTHU.

OBi1ajieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH /1€ CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBI B XOJI¢ IMAOTa U/WUIH AUCKYCCUH, BHICKA3bIBATh
uaen, GopMyIupoBaTh CBOU MPEIJIOKEHHSI OTHOCUTEIIHHO BBIMIOJTHCHHUS MTPEII0KEHHON 3a1a4K;

BBICTYIIATb C Hpe3eHTaL{I/I€I>'I PE3YyJIbTATOB O3HABaTEIbHONU JACATCIBHOCTH, MOJIYYCHHBIX
CaMOCTOATCIIbHO WJIM COBMCCTHO CO CBCPCTHUKAMHU IIPH BBIIOJHCHUHU XUMHYCCKOI'0 JSKCIICPpUMCHTA,
MPAKTUYECKON padOThI TI0 MCCIEAOBAHUIO CBOMCTB M3Yy4aeMBIX BEIIECTB, peaIM3alK y4eOHOTO MPOCKTa U
(hOopMyITUPOBaTh BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX HCCICIOBAHUN IMyTEM COTJIACOBAHHS TIO3MIIMA B
X0J1e 00CYXACHUS 1 OOMEHAa MHECHUSIMHU.

OByajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH ICHCTBUSIMU:

CaMOCTOSITEIIEHO TIAHUPOBATH W OCYIIECTBIISATH CBOIO MO3HABATEILHYIO JEATEIBHOCTD, ONpenesis eé
IeMH W 337a4d, KOHTPOJHMPOBATh U 1O MEpe HEOOXOMWMOCTH KOPPEKTUPOBAThH IMPEIIaraeMblil alrOpUTM
NEWCTBUI TpU BBINMOJIHEHWH Y4YEOHBIX M HMCCIENOBATEIbCKUX 3ajad, BeIOMpaTh Hanbosee 3(hGEeKTHBHBIN
Ccroco0 ux peuiceHusd € y‘IéTOM MMOJIYYCHHUA HOBBIX 3HAHUH O BCHICCTBAX U XUMHUUYCCKHX PCAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEIIFHOCTH Ha OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MHNPEAMETHBIE PE3YJIbTATHBI
10 KIIACC

[IpeameTHBIE pe3ynbTaThl 0CBOEHHUS Kypca «OpraHndeckas XMMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKOW COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJM XUMHUU B MO3HAHUU SIBJICHUNM MPUPOJIbI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI JIUYHOCTH, €€
(YHKIIMOHATBHOW T'PAaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHHs NPAKTHUECKHUX 3alad U IKOJIOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHWYECKHX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIIAE TOHATHUS
(XMMUYECKHII ~ DJIEMEHT,  aToM,  OJJEeKTpOHHas  00OJlouka  aTroMa,  MOJIEKyJa,  BaJEHTHOCTb,
AIIEKTPOOTPHUIATENLHOCTD, XUMUYECKAs CBS3b, CTPYKTYpHasi Gopmyna (pa3BépHyTas U COKpalléHHast), MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIN 00bEM, YIIepoIHbIN CKeJeT, (pYHKUHOHaJIbHas TpyIMa, pagukai, U30Mepus,
M30MEpbI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOJA M a30TCOJEpKalllue COEIUHEHHS,
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCAMHEHHUS); TEOPUU M 3aKOHBI (TEOpHs
CTpOEHHS OpraHuveckux Bemects A. M. byrnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMUU; MUPOBO33PEHUECKHUE 3HAHUS, JIEKAUIUE B OCHOBE IOHUMAHUSI NPUYUHHOCTU U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUU, (DAKTOJIOTUYECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U
0€30MMacHOM HCHOJb30BAHUU BAXHEHUIIUX OPraHMYEeCKUX BEHIECTB B OBITY U MPAKTUUYECKOW JIEATENbHOCTH
YEJI0BEKa;

chOpPMUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE MPU3HAKK TOHATUH, YCTaHABIMBATH HX
B3aMMOCBSI3b, UCII0JI30BaTh COOTBETCTBYIOLIME MOHATHUS IIPU ONMCAHUU COCTAaBa, CTPOCHUS U MPEBpaLCHUN
OpPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIS COCTaBJICHUS MOJICKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOI) (HOpMyNl OpraHMYECKUX BEUIECTB U YPABHEHHM XMMHUYECKUX
peaklMii, U3roTaBlIUBaTh MOJEIU MOJIEKYJ OPraHMYECKUX BEUIECTB JUIsl WILIIOCTPALUU HUX XMMHYECKOIO U
MIPOCTPAHCTBEHHOTO CTPOECHUS;

cOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAIICKHOCTh U3YYCHHBIX OPraHUYECKHX BEIIECTB I10
UX COCTaBy M CTPOEHHUIO K ONpEICIEHHOMY KJIAcCy/TpymIe COEJUHEHUH (yriIeBOAOPOAbI, KHUCIOPOA M
a30Tco/epKalllie COCIUHEHHUS, BBICOKOMOJIEKYJSIPHBIE COEAMHEHMs), JaBaTb WM  Ha3BaHUSA IO
cucrtematnueckoii Homenkiarype (IUPAC), a Ttakke MNPUBOIMTH TPUBHATIbHBIC Ha3BaHUS OTACIbHBIX
OpPraHUYeCKUX BEIIECTB (ITUJIEH, MPOMMUJIEH, alleTUJIeH, STHJICHTJIMKOIb, TIULEPUH, (HeHod, GopManbIeru,
alleTaNbJETN],, MypaBbHHAsl KHUCJIOTAa, YKCYCHAas KHCJIOTA, OJIEMHOBAas KHUCIJIOTA, CTEapUHOBAas KHUCIOTA,
TJII0K032, PPYKTO3a, Kpaxmal, LEeJIII03a, IIIHLHUH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNpPEAEIATh BHJBI XUMHUYECKOH CBSI3M B OPraHUYECKUX COEAMHEHUSX
(omMHApHBIE U KpaTHBIE);

C(OPMHUPOBAHHOCTh YMEHMS MPUMEHSTH TOJI0XKEHUSI TEOPUU CTPOSHHsI OpraHWYecKUxX BemecTs A. M.
ByrnepoBa a5t 00bsSCHEHHs 3aBUCUMOCTH CBOWCTB BEILECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS
MacChl BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTAaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE CBOMCTBA
TUMIAYHBIX TPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOTIHIICH,
arieTmiieH, Oyraaues-1,3, metunOyraaueH- 1,3, 6€H30J, METaHOJ, ATAHOJ, STUJICHIJIMKOIb, TIIHIICPHH, (EHOI,
areTanbpAeTu], MypaBbUHAS U YKCYCHAsl KUCIIOTBI, TITFOK03a, KpaxMal, MeJUTF0JI03a, aMUHOYKCYCHASI KUCIIOTa),
WJUTIOCTPUPOBATh TEHETHUYECKYIO CBS3h MEXKITY HUMHU YPABHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIIUi
C WCIIOJIH30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

cOPMHUPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh HWCTOYHUKHA YIIEBOJAOPOTHOTO ChIpbs (HE(DTH,
MIPUPOJIHBIN ra3, yrolib), CIIOCOOBI UX MEePepadOTKH U MPAKTHIECKOE TPUMEHEHHUE TIPOTYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHUN TPOBOJUTEH BBIYMCICHUS M0 XMMHUYECKAM YpaBHCHHSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIISCTBA HITM IIPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMISCTBY OJTHOTO
W3 HCXOJIHBIX BEIIECTB WJIH IMPOTYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHHI BJIQJICTh CHCTEMOU 3HAHWU 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS,
UCIOJIb3YEeMBIX B XHMHH TPU H3YYCHUU BEUISCTB M XWMHUYECKUX SBJICHUU (HAOIIOJCHUE, W3MEpEHUE,
AKCMIEPUMEHT, MOJICIIMPOBAHNE), UCIIOJB30BATh CUCTEMHBIC XUMUYECKUE 3HAHMS JUISA TPUHSATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMHU U HX IPUMCHECHUEM;

chOpMUPOBAHHOCTh YMEHUN COOMIOAATh TIpaBWja TOJIb30BAHUS XUMHUYECKOW TOCYIoN |
nabopaTOpHBIM O00OpYIOBaHMEM, a TakKe TMpaBWia OOpallleHUs C BEIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMCHHI IIJIAHUPOBATh M BBIMOJIHITh XHUMHUYSCKAN DKCIEPUMEHT (IIPEBpAICHUS
OpPraHMYECKUX BEIIECTB IPH HATPEBAHWH, IMOJydeHUE JTHJICHA M HM3YYCHHE €r0 CBOWCTB, KAa4eCTBEHHBIC
pEeaKkIuu OpraHUYeCKHX BEIISCTB, JCHATYpaIlus OCJIIKOB TPH HArpeBaHWH, IBETHBIC pEakIMud OCIKOB) B
COOTBETCTBUHU C TIPaBUJIAMH TEXHHKH OE30TIACHOCTH IPH OOpalleHWd C BEMIECTBAMH W J1TaOOPATOPHBIM
o0Opy/IoBaHWEM, TPEJICTABISATh PE3yJIbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKITUH U (OPMYITHPOBATH BEIBOIBI HA OCHOBE ITHX PE3y/IbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHICCKH aHATM3UPOBATH XUMHYECKYIO HH(DOPMAIIHIO, TTOTyIaeMyIo U3
Pa3HBIX UICTOYHUKOB (CpeACcTBa MaccoBOi nHbopmannu, IHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh TTPaBUIa SKOJOTUUECKH I1eJIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYIAOBOW JNEATENBHOCTH B LEISAX COXPAHEHHS CBOErO 3/I0POBbS U OKPYXKAloOIIeW MPUPOTHOU Cpensbl,
OCO3HABaTh OMACHOCTh BO3JICHCTBHS Ha KMBbIE OPraHU3Mbl ONPEACTEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAsI
cmbica nokazarens [1/IK, mosicHATh Ha mpuMepax CrnocoObl YMEHBIICHHS U MPEIOTBPALEHUS UX BPEIHOTO
BO3JICHCTBUS HAa OPTaHU3M YeJIOBEKa;

UIg O0YYaroIIUXCS C OTPaHHMYEHHBIMH BO3MOXXHOCTSIMH 3/I0OPOBBS: YMEHHE NPHUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CIENBIX M CIa0OBUAALIUMX OOYYarOIIMUXCS: YMEHHE HCIOJIb30BaTh PElbePHO-TOUCUHYIO CHUCTEMY
o6o3nauenuii JI. bpaiins s 3anvcu XxuMmudeckux Gopmy.

11 KIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKOM COCTABIIAIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, POJM XUMHUH B TIO3HAHWUU SIBJICHUM MPHUPOJIBI, B (POPMUPOBAHUU MBIIICHUS U KyJIbTYpbl JTUYHOCTH, €&
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOW JJisi peHIeHHs NPAKTHUECKUX 3a/ad U IKOJIOTUYECKH
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 370POBBIO U MPUPOTHOM CpEIE;

BJIAJICHUE CHUCTEMOM XHUMHUYECKHMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOIINE TMOHITHS
(XMMHYECKU# 3J€MEHT, aTOM, M30TOIN, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIM  00BEM, BallEHTHOCTH, AIIEKTPOOTPULIATENHHOCTh, CTEMEHb OKHCICHHUS, XHMHUYECKas CBS3b
(koBalieHTHAsl, MOHHAs, METAJUTMYecKas, BOJOPOJHAs), KPUCTAIIMYECKas pEmI€TKa, THIBl XUMHUYECKUX
peakluii, pacTBOp, DSIEKTPOJUTHI, HEIIEKTPOIUTHI, JIEKTPOJUTUYECKAs JIUCCOLMALUSA, OKHUCIHUTEIb,
BOCCTAHOBUTEIb, CKOPOCTb XMMHUYECKOW pEaklUd, XMMUYECKOE PABHOBECHE); TEOPUHM U 3aKOHBI (TEOpUs
ANEKTPOJUTUYECKON Auccouuanuy, nepuoanudeckuii 3akoH [[. M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl
BEILIECTB, 3aKOH COXPAaHEHUS W MPEBPAILCHHMS SHEPIHMU MNPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUM, ()AaKTOJIOTUYECKHUE CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUH H
0€30MacHOM HCTOJIb30BAaHUH BKHEHIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU NIEATEIBHOCTH
YyeJIOBEKa;



chOPMHUPOBAHHOCTh YMEHUH BBHISBIATh XapaKTepHbIE TPU3HAKH TOHSATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHSA IPU ONMCAHWN HEOPraHWYECKUX BEUIECTB U UX
IIpEBpALCHUM;

c(OPMHUPOBAHHOCTh YMEHHH HCHOJb30BATh XMMHYECKYI0 CHMBOJIUKY JUISi COCTaBJICHUS (OpPMYI
BEIIECTB M yPaBHEHUH XUMHUYECKHX peakiuii, cucremarnyeckyto HoMmeHkiarypy (IUPAC) u TpuBnanbHbie
Ha3BaHMsI OT/EIbHBIX HEOPraHUYECKUX BElleCcTB (YrapHbIi ras, yrieKUCbld ra3, aMMHaK, raiéHas U3BeCTb,
HeraméHasi U3BeCThb, IMThEBAsI COA, IUPUT U IPYTHE);

c(OPMHUPOBAHHOCTH YMEHHUH ONPEACIATh BAJICHTHOCTD M CTENICHh OKUCIICHHSI XUMHUYECKHIX 3JIEMEHTOB B
COEIMHEHUSAX pa3JIMYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, HWOHHAs, MeETajuIMdeckas,
BOJIOPOJIHAsI) B COCOUHEHMSIX, THUI KPUCTAUIMYECKOM pemETKM KOHKPETHOIO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, HMOHHAas, METAJUIMYECKas), XapakKTep Ccpeabl B BOJHBIX pPacTBOPax HEOPraHUYECKUX
COCOUHCHMIA,

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh TNPHHAUICKHOCTh HEOPraHMYECKUX BEUIECTB IO UX
COCTaBy K OIpeAeNEHHOMY KJacCy/Tpylnme coeIuHeHUil (IpoCTble BEUIeCTBA — METaIbl U HEMeTalbl,
OKCH/Ibl, OCHOBaHHUsI, KUCIOTbI, aM(POTEPHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pPaCKpbIBaTh CMBICH Tepuoauyeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh JIEKTPOHHOE CTPOEHHE AaTOMOB XUMUYECKUX JIEMEHTOB
1-4 nepuonos Ilepuonnuecko cuctemsl xumudeckux anemeHToB JI. M. MenzaeneeBa, UCIonb3ysl MOHATHS
«S-, P-, O-2JIeKTpPOHHBIC OPOMTAINY, «IHEPTETHUSCKHE YPOBHH», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX IJIEMEHTOB M HX COCIUHEHUM MO IepuoaaM W rpynmnaM llepmoaudeckoil CUCTEMBI
xumudeckux aaeMmeHToB 1. Y. Meneneena;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHCHIBATh) OOIMHME XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXK/IAaTh CYIIECTBOBAHNE T€HETUYECKON CBS3H MEXKIY
HEOPraHMYECKUMHU BEUIECTBAMH C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX pEaKLnii;

cOpMUPOBAHHOCTh YMEHHUS KJIacCU(UUUPOBATh XUMHUYECKHE PEAKIMHU MO Pa3IUYHbIM MpHU3HAKaAM
(4uciy U COCTaBy pearupyolux BEUECTB, TeII0BoMY 3D (eKTy peakuu, N3MEHEHUIO CTETIeHEeH OKUCICHUS
AJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTajlnu3aTopa);

cOpPMUPOBAHHOCTh YMEHHI COCTaBJISTh YypPaBHEHHUS pPEAKIHU pa3IMYHbIX THUIOB, MOJHBIE U
COKpaIEHHbIE YpaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH pEeaKLUU UIYT A0
KOHIIA;

chOpMUPOBAHHOCTh YMEHUW TPOBOAUTH pEAKIUHU, MOATBEPKJAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

cOpPMUPOBAHHOCTh YMEHUH pPACKpPbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIMi
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca STHX PeaKItii;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOHM peakluu OT Pa3InyHbIX
(akTOpOB; XapakTep CMEIIECHHsS XHUMHYECKOrO DPAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHErO BO3ICHCTBUS
(mpuaIMn Jle [larense);

chOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMHUYECKHE TPOIECCHI, JIeKAlIMe B OCHOBE
MIPOMBIIIJICHHOTO TOJMYYeHHsI CEPHOM KUCIOTHI, aMMHUaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTaBICHUN 00
OOLIMX HAYYHBIX MPUHIUIIAX U SKOJIOTHYECKUX MPOoOIeMax XUMUYECKOTO TPOU3BOCTBA;

cOpMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYMCIEHHUS C HMCIOJIb30BAaHHEM IOHSTHS «MaccoBas IOJs
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUH ra3oB MpU XUMUYECKHUX pEaKIUsIX, Macchl BEIIEeCTBa HIIU
00BbEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WK 00bEMY OJIHOTO U3 YYACTBYIOUIMX B PEaKIUH
BEIIECTB, TEIUIOBOrO 3(PdekTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEILECTB, MPEBpALLCHUS U
COXPaHEHUs YHEPTUH;

C(OPMHUPOBAHHOCTh YMEHMH COONMIOAAaTh TMpaBWiIa TOJb30BAHUSA XUMHMUYECKOW TOCYIOH U
na0opaTOpHBIM 000pYyZIOBaHMEM, a TakKe IMpaBHja OOpalleHus C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSMU TI0 BBIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHUYECKHH HKCIEPUMEHT (pasiosKeHHe
MIEPOKCHJIa BOJOPOJAa B NMPUCYTCTBUHU KaTaJln3aTopa, ONPENEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO
YHUBEPCAJIbHOTO MHAMKATOpA, BIMSIHHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH peakiiiu, peakliuu
MOHHOTO 0OMEeHa, Ka4eCTBEHHBIE PEaKIuU Ha Cynab(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS,
pelIeHrne dKCIIepUMEHTANBHBIX 3a7a4d 1o TemaMm «MeTamne» u «HeMeranns») B COOTBETCTBUM C MIPAaBHIIAMU



TEXHUKU OE30MacCHOCTH IMPH OOpalleHHH ¢ BEIIEeCTBAMH U JaOOpaTOpPHBIM 00OpYIOBaHHUEM, MPEACTABIATH
pe3yabTaThl XMMHUYECKOTO S3KCIIEpUMEHTa B (opMe 3amicH YpaBHEHHMHA COOTBETCTBYIOLIMX PEaKIHi H
(bopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3HPOBATH XUMHUUYECKYIO HH(POPMAIIHIO, MTOJTy4aeMyIo U3
Pa3HBIX HCTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHHKALIUHU, IHTEpHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHHI COOIOIATH MPaBUiIa SKOJIOTHYECKU IEIeCO00Pa3HOrO MOBEICHUS B OBITY
U TPYIOBOW JNESATEIBHOCTH B IIENSAX COXPAaHEHHsSI CBOErO 3J0POBbS U OKpPYXKAIOMIEH MPHUPOIHON Cpempl,
OCO3HABATh OIACHOCTh BO3JCHCTBHS Ha JKUBBIC OPraHU3MBI OINPENCIEHHBIX BEIIECTB, TOHUMAs CMBICI
nokazatens [I/IK, mosicHATP Ha mpUMepax CHocOObl YMEHBIICHHS M MPEIOTBPAICHUS HX BPETHOTO
BO3/ICHICTBUS HA OPTaHU3M YeJI0BEKa;

s 00Oy4aromuXxcss ¢ OTPAHWYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX IMMO3HAHMS BEIIECTB U XUMHUECKUX SBICHUH;

IUISL CIIETIBIX M CIA0OBUAAIIMX OOYYaIONIMXCS: YMEHHUE HCIIOJb30BaTh PElbe()HO-TOUCUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiins 11t 3anucu XMMUYECKUX GopMyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBO yacos
JJieKkTpoHHbIe (UG pOoBbIE)
Ne ni/m HaumenoBaHue pa3aesioB U TeM NPOrPaMMbl Kontposubnbsie | Ilpakrnyeckue
Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKONH XMMHUHA
II 7 )
1.1 DEAMET OpraHirHecion XI:IMHH COPHA CTPOCHHA 3 0 0 http://school-collection.edu.ru/
opraHmdeckux coenunenuii A. M. bytneposa

Hroro no pazaeiny 3

Paznen 2. YriaeBonopoabl
2.1 [IpenensHbBIE YTIIEBOIOPOIB — aTKAHBI 2 0 0 http://school-collection.edu.ru/
2.2 HenpenensHble yIIIeBOIOPOIBI: ATKEHBI, aJTKaTUCHBI, ATKUHBI 6 0 1 http://school-collection.edu.ru/
2.3 ApoMaTHYECKHE YTIIEBOIOPOIbI 2 0 0 http://school-collection.edu.ru/
2.4 [IpupoaHbie HCTOYHHUKH YIIICBOJOPOIO0B U UX MepepadoTka 3 1 0 http://school-collection.edu.ru/

Hroro mo pasneny 13

Pa3zgen 3. Kuciopoacoaep:kamiue opraHnyeckue coeuHeHu st
3.1 Cruptel. Denon 0 http://school-collection.edu.ru/
3.2 Anpneruasl. KapooHoBbie kucaoThl. ClI0KHBIE 3(HPBI 0 http://school-collection.edu.ru/
3.3 YrneBonsl 1 http://school-collection.edu.ru/

Uroro mo pazneny 13

Pazpnen 4. Azorcoepskamue opraHudeckue coeJuHeHust
4.1 ‘ AMWHBL. AMAHOKHCIOTHI. bemkn 3 0 0 http://school-collection.edu.ru/

Wroro mo pazneny 3

Pazpen 5. BoicokoMoJieKy IsipHbIe COeIMHEHUs
5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2 0 0 http://school-collection.edu.ru/

Uroro no pazgeny 2

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

JJIeKTpoHHBbIe (U poBbIE)

Ne n/m HaumenoBanue pa3jesioB M TeM NPOrpaMMbl KoHTpoJibHbIe IpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHUHU
Crpoenne atomoB. [lepuonuueckuii 3akoH u [lepuonnuecka
1.1 P PHOA prOAIHECKa 3 0 0 http://school-collection.edu.ru/
cucTeMa xuMuueckux sneMeHToB J[. M. Menneneera
1.2 Crpoenue BeliecTBa. MHOrooOpa3sue BeIeCTB http://school-collection.edu.ru/
1.3 XUMHYECKUE PEaKIINH 6 http://school-collection.edu.ru/
Hroro no pazaeny 13 http://school-collection.edu.ru/
Pa3znen 2. Heopranuyeckasi XumMust
2.1 Merannbl 6 1 http://school-collection.edu.ru/
2.2 Hemerammst 9 http://school-collection.edu.ru/
2.3 CBs13p HEOPTraHUYECKUX U OPTAHUYECKUX BEIIECTB 2 http://school-collection.edu.ru/
Hroro no paznemy 17 http://school-collection.edu.ru/
Pa3znen 3. Xumus u KU3Hb
3.1 XUMUS U KU3Hb 4 0 0 http://school-collection.edu.ru/
Wroro mo pazgeny 4
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 2 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YUYEBHO-METOJIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI V151 YYUEHUKA

* Xumus, 11 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o6miecTBo «M31aTenbCTBO
«Ipocseenue»

Xumus, 10 xknace Pymzuruc I'.E, ®enpaman O.I.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

I'apa H.H. [Iporpammsl 061meo0pa3oBaTenbHbIX yupexxaeHnid. Xumus. 1 0xi- M.:
IIpocsemenue, 2018r. -156¢.

Pymutuc I'.E., @. I'. ®enpaman Xumust 10 kiacc: yaeOHUK U1 0011e00pa3oBaTeIbHBIX
OpraHu3aiuil ¢ npuiokeHueM Ha aiekTpoHHoM Hocutene (DVD) /T.E.Pyn3utuc,
O.I".®enpaman. — M.: [Ipocsemenne, 2018r.

Panenkuit A.M. Jlunaktuueckuit matepuai no xumun 10-11: mocobue mist yaurens/ A.M.
Panenxuit — M.: Ilpocsemenue, 2016r. M.:

[IpumepHas mporpaMmma cpeHero (II0JIHOT0) 0011ero oopa3oBaHust o XuMuM (0a30BbIi
ypOBeHB). XUMHUS : COOPHUK HOPMATUBHBIX TOKyMEHTOB/ cocT. J.J[. lnecTpos,
A.I".ApkanpeB.-M.: Jlpoda, 2022-112 c.

Panmenikuit A.M. Xumust. JInnakruaeckuit matepuai .10-11 kimaccoB: mocoOue i yautenen
o01eoOpazoBaTeNbHBIX yupexaeHuit -M.: [Ipocsemenue, 2016.- 144 c.

Panenxuii, A. M. TpennpoBouHbIe U TPOBEPOUHBIE PabOTHI O XUMHH B 8-11 Ki1accax :
nocobwue st yuurenst /M. Pagenkuii. - M. : [IpocBemenue, 2021.

«IPODAy; AkitmonepHoe oobmectBo «M3marenscTBo «IIpocBenienne

» Xumus, 11 xkmace/ IN'abpuensa O.C., OOmecTBo ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Uudoypox

https://www.yaklass.ru Skmacc

https://edu.skysmart.ru/ Cmapt TeTpaapb



