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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XMMHM Ha YpOBHE CpEIHEro ooiero oopazoBaHusi pazpaboraHa Ha ocHoBe denepanbHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eneparnuuy», TpeOOBaHUHN K pe3yiabTaTaM OCBOSHHUsS (eaepabHOM
oOpasoBarenpHON mporpaMmbl cpemHero obmero ooOpazoBanusi (DOII COO), npencraBmeHHbIXx B DeaeparbHOM
rocynapcTBeHHOM oOpazoBaTtenbHoM cTannapre COO, ¢ yuérom Konuenuuu npenogaBanusi y4eOHOro npeamMera « XuMus» B
oOpa3oBaTenpHbIX opraHuzanusax Poccuiickoit denepannu, peanusyroluXx OCHOBHBbIE 00pa30BaTeiIbHBIC MPOTPAMMBI, U
OCHOBHBIX TNOJIO)KeHHI «Ctpareruu pas3Butusa BocnutaHusa B Poccuiickoil ®denepanum Ha nepuon no 2025 roma»
(Pacnopsikenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJ0B K pa3paboTKe MporpamMmbl IO XUMHH, K ONPEAEIICHUIO OOIIEN CTpaTeru 00y4eHusl, BOCIUTAHUS U
pa3BuTusl oOydarIuxcs cpeacTBaMu ydyeOHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 06a30BOM YpOBHE COCTaBUIIM
koHenTyaidbHble nosoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COAEep)KaHUs, pe3ylbTaToB OOydeHHUs U
TpeOOBaHUI K YPOBHIO IMMOATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, MOJIY4aeMOE€ BBIIYCKHHKaMU  OOIIe00pa30BaTENbHOW  OpraHU3alUM, SIBISIETCA
HEOTHEMJIEMOIN YacTbiO UX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPIIAIOIIMM 3TAllOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIMX IEIOCTHON CHCTEME XHUMHUYECKOro 00pa3oBaHUS. OTH IEHHOCTH
KacaloTCsl TO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHMS MHUPOBO33pEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U NPUPOIHON cpene. Peanmsyercs Xummudeckoe
oOpa3oBaHHe OOydYarOIIMXCsS Ha YPOBHE CpPEAHEr0 OO0IIEero 0oOpa3oBaHUS CPEICTBAMU Y4YeOHOro IpenMera «XHMHs,
COJIEpyKaHue U MOCTPOEHUE KOTOPOTO ONPEAEIEHBI B TPOrpaMMe 10 XUMUU C YUETOM CHELUPUKN HAYKH XUMUH, €€ 3HAUCHUS
B MO3HAHWU TPHUPOABI U B MaTepuaibHOW >KM3HM OOIIECTBA, a Takke C y4€ToM OOIUX Ieed W NPUHIUIOB,
XapaKTEePU3yIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpefiHero obiiero oOpa3oBanus B Poccuiickoit denepanuu.

XuUMUsl KaK 2JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0COOYH0 POJib B COBPEMEHHOM IIMBWIIM3ALMH, B CO3JaHUU
HOBOH 0a3bl MaTepuanbHON KyJIbTypbl. OHa BHOCHUT CBOI BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBILUICHHUS, B
CO3/1aHHE LIEJIOCTHOIO NPEJCTaBICHUS 00 OKPY>KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKA, KOTOPOE (GOpMUPYETCS
B XMMHUHU HA OCHOBE IMOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIEro MUPA, OCO3HAHUS B3aHUMOCBSI3U MEXKIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.



TecHO B3aUMOACHUCTBYS C JPYITMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTaja HEOTBEMIIEMOM 4YacTblO MHPOBOMU
KYJbTYpPbI, HEOOXOAMMBIM YCIIOBUEM YCIICLTHOTO TPY/Ia U KU3HU KaXKA0ro wieHa oomecTBa. CoBpeMEHHass XUMUS KaK HayKa
co3uaresbHasi, Kak HayKa BBICOKMX TEXHOJIOTMH HamlpaBiieHa Ha peLIeHHE TJI00aTbHBIX MPOOJIEM yCTOHYMBOTO PAa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, YJHEPIE€TUUECKOM, MUIIEBON, IKOJIOTUYECKON 0€30I1aCHOCTH U OXPaHBbI 310POBBSI.

B cootBercTBUM € 00IIMMU LEISIMU U NPUHIUIAMHU CPEAHEr0 OOLIEr0 00pa30BaHUs COJEpKaHUE MpeaMeTa «XUMUs)
(10-11 xnmaccel, 0a30BbII ypOBEHb H3YYEHHs) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYH IOATOTOBKY
oOyJaromuxcsi, HeoOXOIUMYI0 UM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOIO BKIIIOUEHHUS B KHU3Hb
coluyma, MpoI0JKEHHS 00pa30BaHUs B Pa3IMUHBIX 001ACTSX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomiuMy  peaMeTa  «XuUMUs»  SIBISIFOTCSL  0a30Bble Kypchl — «Opranudeckas xuMus» Hu «OOmas u
HEOPraHWYECKasi XUMHSA», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUSl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUW MO HEOPraHWYECKOW XMMHHU (C BKIIFOUEHHEM 3HAHHWM U3 OOIIed XMMHM) U OpraHuYecKod xumuu. PopMupoBaHUE
JAaHHOW CHCTEMbl 3HAHMM TpPHU H3YYCHUU NpeaMeTa 00ecrneyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSITH, 3aKOHOB U TEOPHI XUMUHU.

Crtpykrypa conepkaHusi KypcoB — «Opranudeckas xumusi» 1 «OOmas U HeopraHudeckass XuMus» c(HOpMHUpPOBaHA B
IporpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOI'O IOJAXOJa K M3YyUEHHUIO yuyeOHOro Marepuana M 0OyCIIOBJIEHAa MCTOPUYECKU
00OCHOBAaHHBIM pPa3BUTHMEM 3HAHUI Ha OMNPEAENEHHBIX TEOPETUUYECKHX YpOBHSIX. Tak, B Kypce OpPraHMYECKOH XUMHUU
BEILIECTBA PACCMATPUBAIOTCA HAa YPOBHE KIACCHYECKOM TEOPUU CTPOCHMS OPTaHUYECKMX COCIMHEHWM, a TAKXKE HAa ypPOBHE
CTEPEOXUMUYECKUX U DJIEKTPOHHBIX MPEJCTABICHUN O CTpOEHUM BewecTB. CBefeHHs 00 M3ydaeMbIX B Kypce BEIIECTBAX
JA0TCsl B Pa3BUTHU — OT YIJIEBOJOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX COeIMHEHUN. B Kypce oprannueckoil XuMmun
[OJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUs NEPBOHAYAIbHBIE NPEICTABICHUS O
XUMHUYECKON CBSA3M, KIACCU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX CTPOCHHS, O
XUMHUYECKOUN PEAKIUU.

[To HOBBIM YTJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHSI pacCMaTpUBAETCSl U3YUYEHHBIN Ha yPOBHE OCHOBHOTO
o0uiero o0pa3oBaHMs TEOPETUYECKUI MaTeprail U PaKTOJIOTUYECKUE CBECHHS O BEILIECTBAX U XUMUYECKOM peakuuu. Tak, B
YaCTHOCTH, B Kypce «O01as 1 HeopraHuuecKasi XuMHUs» 00y4YarolUMCs MTPEIOCTABIIAETCS BOSMOKHOCTh OCO3HATH 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTUYECKUX MO3ULIUMN, TIIy0Ke MOHATh UCTOPUUECKOE M3MEHEHUE
(YHKIHIA 5TOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBICHSIONICH 1 MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOEHHUM, CBOMCTBAX M NMPUMEHEHUH, a TAKKE O
XUMHUYECKUX PEAKIHUAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MpOTeKaHus JonojHsercs B Kypcax 10 u 11 kinaccoB areMeHTaMu
collepKaHUsl, UMEIOIIUMH KYJbTYPOJOTUYECKU M TMPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XMMHUU C JPYTMMH HAayKaMH, pPacKpbIBalOT €€ poJib B IO3HABATEIbHOW W MPAKTUYECKON AESITeIbHOCTH
YeJI0BEKa, CITIOCOOCTBYIOT BOCITUTAHUIO YBAKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTA TCOPUHU M MIPAKTUUCCKUX MPUIIOKEHUN
XUMUH, TIOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBS3aHHBIX C
XUMUEH, KpUTUYECKH OCMBICIMBATh UHPOPMALIMIO U IPUMEHSTH €€ JIJIsl OTOJHEHUSI 3HAHU M, pelIEHUs] MHTEIUIEKTYaJIbHbIX U
AKCIIEPUMEHTAIILHBIX HMCCIEI0BATEIbCKUX 3a7a4. B 1esoM cojepikanue yuyeOHOTo mnpeaMera «XUMHsD JTaHHOTO YpPOBHS
M3Y4YEHUSI OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y 00YUAIOMIUXCS MUPOBO33PEHUYCCKON OCHOBBI JIJII TOHUMaHUS (PHII0COGCKIX
UJeH, TAaKUX KaK: MaTepUualbHOE €IMHCTBO HEOPTAaHMYECKOTO M OPTraHMYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB
HX COCTaBOM M CTPOCHHUEM, MMO3HABAEMOCTh MPUPOJIHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PELICHUS] TPOTHUBOPEUUN MEKITY
HOBBIMU (haKTaMH M TEOPETHUECKUMHU MPEANOChUIKAMHU, OCO3HAHHME POJIM XMMHUHU B PEIICHUHM SKOJOTUYECKHX MpolieMm, a
TaKKe MpodJieM COEPEKEHUSI SHEPTETHUECKUX PECYPCOB, ChIPbS, CO3/JaHUsI HOBBIX TEXHOJIOTUIA U MaTEPUATIOB.

B mnane pereHus 3aga4 BOCIIUTAHUS, PA3BUTHUS M COIUAIM3AIMNA OOYYAIOIIMXCS MPUHATHIE MPOTPAMMON M0 XUMHUHU
MOAXOABl K OMPEISICHUIO COJACPKAaHUS M TIOCTPOSHHUS MpeaMeTa MpeayCMaTpuBaOT (OPMHPOBAHWE YHUBEPCATHHBIX
yueOHBbIX JAEUCTBUI, MMEIOIUX 0a30BO€ 3HAUYEHHUE MJIs PA3JIMYHBIX BHUAOB JESITEIILHOCTU: pEUIeHUs MpoOJieM, IMOHUCKa,
aHanu3a W 00paboTku uHGMOpMaNUU, HEOOXOAMMBIX JI NMPUOOPETEHHUs ONbITa MPAKTUYECKOM M HCCIEeN0BATEIbCKON
JEeSATEILHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MMO3HAHUM XUMHUHU.

B mpakTuke npenogaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsl, TaK U HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsi, TMPU OMPEACICHUU COACPKATECTHLHON XapaKTePUCTUKH IIeJIeM W3yYeHUs] TpeaMeTa HarpaBleHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAAUIMOHHO TMPU3HAETCS (OPMHUPOBAHME OCHOB XMMHUYECKOM HayKu Kak o00JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON IEATEIbHOCTH YeJIOBEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJBTYPHI.
C MeToIMuecKoil TOUKHU 3pEHHS TAKOW MOJXO0/T K ONPECICHUIO 1eIel N3YUYEHUsI PEIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TJIABHBIMU LIEJISIMU M3Y4YeHHs mpeameTa «Xumus» Ha 06a3oBoM ypoBHe (10 —11 xi1.)
SIBJISIFOTCSL:

e (QopMupoBaHUE CHUCTEMbl XMMHUYECKHX 3HAHUN KaK Ba)KHEWIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOH JIe’KaT KIIFOUEBbIE MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA
HAyKH{, yCBOCHHUE ¥ TIOHUMAHKE CYIITHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMIICHHE C
HUCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (QopMupoBaHuE M PA3BUTHE NPEACTABICHUNA O HAYUYHBIX METOJAX MO3HAHUS BEIIECTB M XMMHUYECKUX DPEaKIu,
HEOOXOAUMBIX ISl MPUOOPETEHUsI YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKHUX SIBJICHUH, MMEIOIINX
MECTO B MMPUPOJIE, B NPAKTUYECKON U ITOBCEAHEBHOM KU3HU,

e pa3BUTHE YMEHUH U CHOCOOOB JMACSITEIBHOCTH, CBS3aHHBIX C HAOMIOJEHUEM W OOBSICHCHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOJTI0/IEHNEM MTPaBUII O€30TacCHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTEpUCTHKa LieJied W 3aJad U3y4deHHUs MpeaMera B MporpaMMe MO XUMHUHU
YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IMPUOPUTETAMH B CUCTEME CpEAHEro oOIero oOpa3zoBaHUS.
Ceromnsi B MpenojaBaHUU XUMHUHM B OOJIBIICH CTEMEHU OTAAETCS MPEANMOYTECHUE MPAKTUIECKOW KOMIIOHEHTE COJEpKAHUS
oOy4eHus, OPUECHTUPOBAHHON Ha MOJTOTOBKY BBIMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3aINH, BIAACIONIETO HE HA0OpOM
3HaHUH, a QYHKIMOHATIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHMSIMU aKTUBHOTO MOJIYYeHUS] 3HAHUI U IPUMEHEHUS
UX B peaJbHOM KU3HU AJI PEIICHUS MPAKTUYECKUX 3a/a4.

B cBs3u ¢ 3TUM npU U3Yy4YEHUU MpeaMeTa «XUMHUs» JTIOMUHUPYIOIIEEe 3HaUYe€HUE MPUOOpPETar0T Takue 1eIM U 3a/1auH,
KakK:

ajganTarys OOYyYalomUXCsli K YCIOBUSM JWHAMUYHO Pa3BUBAIONMIETOCS MHpa, (HOpMUPOBAHHE HWHTEIUICKTYaIbHO
Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MIPUHSATUIO TPAMOTHBIX PEIICHUHN B
KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBA3AHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

(dhopMupoBaHKE Y 00YUYaAIONMINUXCS KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE
JUTSI PA3NIMYHBIX BUOB JIESITEIILHOCTHU: PEIICHUs Mpo0JeM, MorcKa, aHam3a 1 00padoTku HHPOpMAIIHH, HEOOXOAUMBIX IS
MPUOOPETEHUS ONBITA ACSITEIBHOCTH, KOTOPAsi 3aHUMAET BaXXHOE MECTO B IMO3HAHWH XMMHH, a TAKXKE JIJIST OIEHKH C TTO3UITAN



AKOJIOTHYECKOI 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE TTO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CITIOCOOHOCTEH 00YyYaromuXcsi: CIIOCOOHOCTH
CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBHH C >KMU3HCHHBIMH TOTPEOHOCTSIMH, MCIOJIB30BATh
COBpEMEHHBIE HH(OPMAIMOHHBIE TEXHOJIOTMH JUIsl TOWCKAa W aHaiIM3a y4eOHOW M HaydHO-TIOMYJSpHOW WH(GOpMaInn
XUMHYECKOTO COJIEPIKAHUS;

dbopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIMXCSl ACCOIMATUBHOIO W JIOTHYECKOTO MBIIIICHUS, HAOII0AaTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YACTHOCTH, MPH IUIAHUPOBAHHH W TPOBEICHHUU
XUMHYECKOTO IKCIIEPUMEHTA,;

BOCTIUTaHHWE Yy OOydYarmUXcs YOSKIEHHOCTH B TyYMAaHHCTUYECKOW HAIPABICHHOCTH XHMHH, €€ Ba)XXKHOH pOIM B
pemieHNH TIIO0ANBHBIX TPOOJIEM pPAMOHATBHOTO MPUPOAONOIB30BAHUS, IIOMOTHEHHUS DHEPIeTUYCCKUX PECYPCOB H
COXpaHEHHS PUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEPEKHOTO OTHOIIEHHS K TIPUPOJIC i CBOEMY 37I0POBBIO,
a TaKke MPHUOOPETEeHUs OIbITa WCIOJIB30BAHUS IMOJNyYEHHBIX 3HAHWHN IS MPUHSTHS TPAMOTHBIX PEIICHUA B CHTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yuebHOM miane cpemHero odmiero oOpa3zoBaHus MpeaMeT « XUMUsD» 0a30BOT0 YPOBHS BXOJUT B COCTAB MPEIMETHOM
obmactu «EcTecTBEHHO-HAayYHBIC TIPEMETHIY.

OO1ree 4YMCIO YacoB, OTBEACHHBIX Al M3YyYEHUS XUMHUHU, Ha 0a30BOM YPOBHE CpETHEro o0Iiero oO0pa3oBaHMS,
coctaBiisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 gaca (1 yac B Henerio).



COIEPKXAHUE OBYUYEHUA

10 KJTACC

OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMUM

[IpeameT OpraHuYeckoll XuUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHHE B IIOJYYEHHWHM HOBBIX BEIIECTB U
MarepuanoB. Teopusi cTpoeHHUs: opraHmyeckux coequHeHud A. M. BytiiepoBa, €€ OCHOBHbIE MOJIOXKEHUSA. CTPYKTypHbIE
(opMyJIbl OpraHMYECKHUX BEIIECTB. ['oMon0orus, nzomepus. XuMuU4ecKasi CBA3b B OPraHMUECKUX COEAMHEHUSX — OJIMHAPHBIC
Y KpaTHBIE CBS3U.

[IpencraBnenne o KiIaccupUKAUMKM OpPraHMYECKUX BewlecTB. HoOMeHKIaTypa OpraHMYeCKUX COETUHEHHM
(cucremaTuyeckasi) U TPUBHAIbHBIE HA3BAHUS BAKHEUIIUX MPEACTABUTENEHN KJIACCOB OPraHMYECKUX BEILIECTB.

DKCrepuMEHTANIbHbIE METOJbl M3yYEHHUS BEUIECTB M WX NPEBPALICHHI: O3HAKOMIIEHHE ¢ 00pas3liaMHh OpraHU4eCKHX
BELIECTB U MarepHajaMd Ha HUX OCHOBE, MOJEIIMPOBAHHME MOJIEKYJ OPraHMYECKUX BEILECTB, HAOIIOACHHE U ONMCAHUE
JE€MOHCTPALIMOHHBIX OIBITOB I10 NPEBPALICHUI0 OPraHUYECKUX BEIIECTB INPU HArpeBaHUM (IUIaBIEHHE, OOYIJIMBaHUE WU
rOpEeHue).

Yraesopopoasl

AnKaHBI: COCTaB W CTPOCHHUE, I'OMOJOTMYECKMH psA. MeraH M 3TaH — MNPOCTEUIIHAE NPEIACTABUTENIN AJIKAHOB!
¢u3nUecKre U XUMUYECKUE CBOMCTBA (PEaKIMM 3aMEILIEHUS] U TOPEHUS ), HAXOXKACHHUE B IPUPOJIE, IOJYyUYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUNM psAd. ODTWIECH U NPONWIEH — MPOCTEUIINE NPEACTaBUTENN AJIKEHOB:
¢uznueckne W XUMHUYECKHE CBOMCTBA (peakuud TUAPUPOBAHMS, TaJOTEHUPOBAHUSA, TUApPATAIUM, OKHUCICHUA U
MOJIMMEPHU3ALUH ), TIOTyYEHUE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIME XMMHMUYECKHE CBOMCTBA (peakuus
noaumepusanuu). [lonyuenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI psAl. ALETUIIEH — POCTEHIINI TPEACTABUTEND ATKUHOB:
COCTaB, CTpOeHHE, (PU3MUECKHMEe M XUMHYECKHE CBOMCTBA (peakuuu THAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIpATallvu,
rOpEHUs), NOJyYEeHHE U IPUMEHEHNE.



Apensl. beH3oi: cocta, cTpoeHue, GU3NUECKUe U XMMUYECKUE CBOMCTBA (peakluy TajlorTeHUPOBAHUS U HUTPOBAHUA),
MOJIy4YeHUe U TIpUMeHeHue. Tonyon: cocmas, cmpoenue, usuyeckue u Xumuieckue ceoUcmea (peakyuu 2aio2eHupo8anus u
HUMpoOBaHus), nonyueHue u npumenenue. TOKCUYHOCTh apeHOB. [‘eHeTHyeckas CBS3b MEXAY YIJIEBOJIOPOAAMH,
NPUHAIICKAIIMME K PA3JIMYHBIM KJIACCAM.

[IpupoHbie UCTOYHUKHU YTIeBOAOPOI0B. [Iprpoansiii ra3 u nonyTHeie HedTsHBIE Ta3bl. He@Th 1 €€ mpoucxoxieHue.
CnocoObl nepepaboTKu HePTH: TMEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTaTuTUYeCKui), muposau3. [IpoaykTel nepepaboTku
He(TH, UX MPUMEHEHHE B IPOMBIILICHHOCTH U B ObITYy. KaMeHHBIN yroiib U TPOIYKTHI €T0 IepepaboTKH.

DKCrepUMEHTANIbHbIE METOJIbl WM3YYEHHs] BEIIECTB M WX MPEBPAIllEHUI: O3HAKOMIICHHE € oOpa3lamH IuIiacTMacc,
Kay4yKoOB U pe3uHbl, Kouiekuuu «HepTe» n «Yroib», MOJAEIMPOBAHUE MOJIEKYJT YTIJIEBOIOPOI0OB U TaJIOr€HONPOU3BOIHBIX,
IPOBE/ICHNE MPAKTUYECKOW PabOThI: MOJYyUYEHHE ITUJICHA U U3yUYEHHE €0 CBOMCTB.

Pacuérnbie 3anaum.

Brruucnenus mo ypaBHEHHIO XUMHUYECKON PEakIuu (Macchl, 00bEMa, KOJIMUECTBA UCXOTHOTO BEIIECTBA WIIA TIPOTYKTA
peaxiuu Mo U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaime opranudeckue coeJuHeHUs

[IpenenbHble OTHOATOMHBIE COUPTHL. METaHOJ M 3TaHOMI: CTpOCHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (PEaKIMU C
aKTUBHBIMH METaJUIaMU, TaJIOT€HOBOJIOPOIaMHU, TOPEHHE), IpUMEHeHue. BoopoaHbie CBA3M MEXAy MOJIEKYJIaMH CIIUPTOB.
JlericTBME METaHOJA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTWICHIJMKOJIb W TJIUMUEPUH: CTpOeHUEe, ¢GU3MYECKHEe UM XHUMHUYECKHE CBOICTBa
(B3anMOJEHCTBHUE CO MIETOYHBIMU METAJJIaMHU, KAYECTBEHHAsl PEAKIMs HAa MHOTOATOMHbIE CIIUPTHI). [leficTBUe HA OpraHu3M
yenoBeka. [[pumeHenue ramuneprHa u 3TUIICHTJIUKOJIS.

®deHo: CTpOCHUE MOJIEKYIIbI, (PU3NUYECKUE U XUMUYECKHe CBOMCTBA. TokcnyHOCTh (eHomna. [Ipumenenue genona.

Anpaeruasl U kemowusi. Dopmanpaeruy], aneTaabIeru: CTpoeHue, (GU3NYecKue U XUMUYECKHE CBOMCTBa (peakiuu
OKHUCJIEHUS] M1 BOCCTAHOBJICHHUSI, KAUECTBEHHbIEC PEAKIINN ), TOJYUCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpefeNbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHMHAs M YKCYCHasl KHUCJIOTBI: CTpOE€HHE, (PU3UYEeCKue U
XUMHUYECKHUE CBOICTBa (CBOICTBa, 0OIIME s Kjacca KHUCIOT, Peakiuusl STepuHKaAIMH), MOJy4YeHHUE U IMPUMEHEHHE.




CreapuHoBass M OJICMHOBAsl KHCIJIOThl KaK MPEACTaBUTEIM BBICHIMX KapOOHOBBIX KHUCIOT. Mplla Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBHE.

Crnoxxaple 3(pUpbl KaK MPOU3BOIAHBIE KapOOHOBBIX KUCIOT. ['Maponm3 cioxHbIx 3¢upoB. Kupel. ['maponns >xupos.
[Ipumenenue xupoB. buosornueckas posb KUPOB.

VYrneBobl: cocTaB, Kiaccudukanus yriieBoJoB (MOHO-, TU- U MOJIMCcaxapubl). ['ioko3a — mpocTeluii MOHOCaxapu;
OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (PU3NYECKHe U XUMHUYECKHUE CBoMcTBa (B3aumogeiictBue ¢ ruapokcunom menu(ll),
OKHCJICHUE aMMHUa4YHbIM pacTBopoM okcuma cepedpa(l), BocctaHOBIECHHE, OPOKEHUE TIIFOKO3bI), HAXOXKJICHUE B MPHUPO/IE,
npuMeHeHue, ononornyeckas posib. @otocunte3. pyKTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u uemitonosa kak npupojHbie noiuMepsl. CTpoeHHe Kpaxmalia U 1esuTiof03bl. OU3nyeckrue U XUMMUYECKUe
CBOMCTBa Kpaxmaia (TUAPOJIN3, KAYECTBEHHAs PEAKIIMSI C HOIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUs BEUIECTB W MX IMPEBPAIICHUI: MNpPOBEACHUE, HAOIIOJACHUE U OINUCAHHE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAUYECTBEHHBIE PEAKIUH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJIA
okcunoM wmenu(Il)), mMHOrOaTOMHBIX CHUPTOB (B3auMoJEeWcTBUE riulepuHa c rujapokcunoM wmeau(Il)), anbaerunos
(okucneHue amMmMuayHbIM pacTBopoM okcuna cepedpa(l) u rumpoxcumom memu(Il), BzammopaeiicTBue Kpaxmasaa ¢ HOJOM),
IPOBEJICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Brruucnenus mo ypaBHEHHIO XUMHUYECKOW PEaKIUU (Macchl, 00bEMa, KOJIMUECTBA NCXOTHOTO BEIIECTBA WIIA TTPOTYKTA
PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEHIECTB WM MPOJAYKTOB PEAKIIUH).

A3zoTcoaeprKane OpraHM4eckue COeIMHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OpraHnyeckue coequuenus. dusnyeckue U XuMUYECKUEe CBOMCTBA AMUHOKHUCIIOT (Ha
npuMepe riuiuHa). bruosorndyeckoe 3HaueHuEe aMUHOKUCIOT. [lenTusl.

benku kak mpupoHbIe BRICOKOMOJICKYJISIPHBIE coeMHEeHMS. [lepBuyHas, BTOpUYHAs M TPETUYHAsI CTPYKTypa OEIKOB.
XYMHUYECKHE CBOMCTBA OEJIKOB: TUIPOJIU3, J€HATYpalvs, KAUeCTBEHHbIC PEaKlUy Ha OEJKU.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIECTB U UX MPEBPAILCHUN: HAOIIOIEHUE U OMKHCAHUE JTEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYypaIvs OEIKOB IIPH HATPEBAHUH, IBETHHIC PEAKITUU OCIIKOB.

BricokoMoJieKyJIsIpHbIE COeINHEHN S



OCHOBHBIC TIOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIWHEHUH: MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO, CTENEHb
MOJIMMEPU3AIUU, CPedHsss MoJieKysipHas macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTUHEHUN —
MOJTMMEPHU3AITUS ¥ TIOTUKOHICHCAITHS.

OKCTepUMEHTAIbHBIE METOJbI M3yYeHHUS BEIIECTB W WX MPEBPAIICHHUI: O3HAKOMIJIEHHWE C 0Opas3liamMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIyKOB.

MeXnpeaMeTHBIE CBSI3H.

Peanuzanuss MEXIpeAMETHBIX CBSI3€M MPH WM3YyYEHWW OpraHudeckor xwumuu B 10 Kiacce OCyHIECTBISIETCS uepe3
WCIIOJIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHATUN, SBISIOMIUXCS CUCTEMHBIMHU JIJISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TIOHATHS: SIBIICHWE, HAy4dHbIM (PaKkT, TUMoTe3a, 3aKOH, TEOpHs, aHajlu3, CHHTE3,
Kiaccuukanys, nepuoInIHOCTh, HAOTIOIeHNEe, U3MEPEHNE, YKCIIEPUMEHT, MOICTTUPOBAHHE.

duznka: MaTepusi, SHEPTrHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTreTUIECKUN ypOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKIE BEIMUMHBI M €IMHUIIB UX U3MEPECHHUS.

buonorusi: knetka, opraHusMm, Ouocdepa, oOMEH BeEIIECTB B oOpraHu3Mme, (POTOCHHTE3, OHMOJOTMYECKH AKTHUBHBIC
BelecTBa (OCJIKHU, YTIEBOIbI, )KUPHI, DEPMEHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TIOPOIBI, TTOJIE3HBIC HCKOTIAEMbIE, TOTUTHBO, PECYPCHI.

TexHonorns: mNHUINEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TIMHUTAHUS, MOIOIIWE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE TIperapaThl, MaTepUAIIbl U3 ICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS OOYYAIOIIUMUCS IMPOrpaMM CPEIHETOo OOIIEro
oOpa3oBaHMsl (JMYHOCTHBIM, METallpeIMETHBIM W TpeaMeTHbIM). HaydHo-meToanueckoil OCHOBOW g pa3pabOTKu
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHUS IMPOTpaMM CpPEIHEro OoOIIero oO0pa3oBaHMs SIBISETCS CHCTEMHO-IEATEIbHOCTHBIN
HOJIXO/I.

B cooTBeTcTBUM € CUCTEMHO-/IEATENbHOCTHBIM TOJX0/I0OM B CTPYKTYpPE JINYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IpeaMeTa
«XUMHUSD» Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HaHWE OOYYalOIMIMMHCS POCCHUICKOM Tpa)kIaHCKOW HAEHTHYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CaMOONPE/IENIEHHIO;

HaJIM4ie MOTUBAIMH K 00y4EHUIO;

IeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX yOEXKIEHUH JMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauuuii 6a30BON HAYKH XUMUWU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOUIMXCS PYKOBOJICTBOBATHCA B CBOEH JAEATEIBHOCTU IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, IPUCYITUMH LEIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Ke TMPaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPHI H CIIOCOOHOCTH CTaBHUTD SN M CTPOUTH KU3HEHHBIE IIJIaHBbI.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHUS IpenMeTa «XHUMHUsS» JOCTHUTAIOTCS B €AMHCTBE Y4eOHOW M BOCIUTATEIHHON
JESITEIbBHOCTY B COOTBETCTBUU C T'yMAaHMCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U
ujealaMd POCCHUICKOTO TPakJaHCKOTO OOIIecTBa, MPHUHIATHIMU B OOLIECTBE HOPMAaMHM M MpaBWJIAMU [OBEACHMUS,
CTIOCOOCTBYIOLIMMH MPOIIECCAM CAMOIIO3HAHHUS, CAMOPA3BUTHUS M HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYaOLINXCSI.

JInuHOCTHBIE PE3yJbTaThl OCBOCHMS MpeAMeTa «XHUMHUS» OTPaKaloT C(HOPMHUPOBAHHOCTH OIBITA [MO3HABATEIHLHOW WU
MPAKTUYECKON JAEITETbHOCTH 00yUaOIIUXCs 110 pealn3alii MPUHATHIX B O0IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUS:

0CO3HaHUs 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S13aHHOCTEH, YBaXKEHUS K 3aKOHY U ITPABOIIOPSIKY;



NPEACTABIECHUS O COUMAIIBHBIX HOpMaxX U MpaBUiiaX MEKJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW MESITEIBHOCTH TPU CO3JAaHUU YYCOHBIX IMPOCKTOB, PEIICHUH YYEOHBIX W
M03HABATEJIbHBIX 33]1a4, BHITIOJTHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUs], JOTUKY U apryMEHTbl APYTHMX MpPHU aHAIU3€ Pa3IuUYHbIX
BUJIOB yU4E€OHOU JIEATETbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OT€UYECTBEHHON XUMUMU;

YBaXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUYECKOTO MPUMEHEHUS XUMUHU, OCO3HAHHS TOTO, YTO
JTOCTHXKEHUSI HAYKH €CTh Pe3yJbTaT AJUTEIbHBIX HAOMIOACHUHN, KPOIMOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO
TpyZAa YYEHBIX U IPAKTUKOB;

WHTEpECa W TO3HABaTEIbHBIX MOTHBOB B TOJYyYCHHH U TMOCJICAYIOMEM aHaimm3e HWHPOpMAlMU O TMEePeIOBBIX
JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OII€HMBATh CUTYallUH, CBSA3aHHBIE C XMMUYECKUMHU SIBIICHUSMH, U MPUHUMATH OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE U MOCTYNKH CBOMX TOBAPUILIEH C MO3UIIMI HPABCTBEHHBIX U MPABOBLIX HOPM U
OCO3HaHHE MOCJIEICTBUI ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEH 3J0pOBOro M 0Oe30macHoro odpaza >KM3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBUil O€30MacHOr0 OOpallleHHss C BEIIECTBAMU B OBITY, MOBCEIHEBHOW JKM3HHM WU B TPYIOBOM
NEATEIIbHOCTH;

NOHUMAaHUSl I[IEHHOCTU TPAaBWJI WHIAUBUIYATBHOIO M KOJUIEKTMBHOIO O€30MacHOr0 IMOBEJEHUS B CHUTYyalUsX,
YIPOXKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

OCO3HAHUS TOCIICJCTBUN U HEMPUSATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS JIKOTOJISI, HAPKOTUKOB, KYpEHUS );



5) Tpy10BOro BOCIUTAHUS:

KOMMYHUKATUBHON KOMIIETGHTHOCTH B Y4€OHO-HCCIIEAOBATEIIbCKON ACATENBHOCTH, OOIIECTBEHHO TIOJIE3HOMH,
TBOPYECKOU U IPYTUX BUAAX JI€SITEIHHOCTH;

YCTAaHOBKH HA aKTHMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a]ay COLMAJIbHOM HampaBJIEHHOCTU (B paMKaxX CBOETO
KJ1acca, IKOJIbI);

UHTEpeca K TMPAKTUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3iInyHOrO pojaa, B TOM YHCIE HAa OCHOBE MNPUMEHEHMUS
MPEIMETHBIX 3HAHUH 110 XUMUWU;

YBOKEHUS K TPYAY, JIOJISIM TPYJa U pe3yiabTaraM TPYyA0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUIyaTIbHON TpaeKTOpUH 00pa3oBaHUs, Oyayiiei npodeccuu u peaan3aiuu
COOCTBEHHBIX KM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB M MOTpeOHOCTEH
00I1IECTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHUS

AKOJIOTUYECKH 11eTIECO00PA3HOTO OTHOIIEHUS K MMPUPO/IE, KaK HICTOYHUKY CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MMOHUMAaHUS TJI00ATBHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIEM, BJIMSHUS HSKOHOMHUUYECKHX IPOIECCOB HA COCTOSIHUE
IIPUPOTHON U COLUAIBHOU CPELBI;

OCO3HaHUS HEOOXOJUMOCTH WCIOJIb30BAaHUS JOCTIDKEHWW XUMHUU IS PEHICHUS BOMPOCOB  PAIMOHAILHOTO
MIPUPOIOTIOIB30BaHUS,

AKTUBHOTO HENPUATHUS JECUCTBUM, MPUHOCSIIMX BpEIl OKPYKAIOIIEH NPUPOAHOM Cpelie, YMEHHUsS IPOTHO3UPOBATH
HeOIaroNnpUsTHBIC SKOJIOTHYECKHUE TIOCIICCTBUS MPEANTPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIATh UX;

HaJIMYUST PA3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, DKOJOTUYECKON KYJIbTYpPhI, OINbITA ACSTEIBHOCTH SKOJOTHUYECKOMN
HaINpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI MMM B I[103HABATEJIbHOM, KOMMYHUKATHBHOM M COIMAJIbHOW IPAKTHUKE,
CIIOCOOHOCTH ¥ YMEHUS aKTUBHO MPOTHUBOCTOSTH HICOJIOTHH XeMOo(hoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOM
MPaKTUKH;



NOHUMaHMUA CHeuu(UKU XUMUM KaK HayKH, OCO3HaHMA €€ poiu B (POPMHUPOBAHWUHU PAIMOHAIBLHOTO HAYYHOTO
MBIIIJICHHSI, CO3/IaHUU IEJIOCTHOTO MPEACTABICHUS 00 OKpY)KalollleM MHpE KaKk O €JIMHCTBE MPUPOABI M YEJIOBEKa, B
MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIeM COXPAHEHUS IPUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTH B O0OCOOOW 3HAYUMOCTH XHMMHHU [UIS COBPEMEHHOW IMBHIM3AIMM: B €€ TIyMaHUCTHYECKON
HaMpaBJIeHHOCTH M BAaXHOH POJM B CO3/JaHUU HOBOW 0a3bl MaTepHaIbHON KYJbTYpPbI, PEIICHHH TJI0OANbHBIX MpoOIeM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YIHEPTETUUECKOM, MUIIEBON U IKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECTIeUeHUH YCIOBUN YCIICITHOTO TPY/Ia M 3KOJOTHYECKH KOM(DOPTHOM KM3HHU KaXKIOTO YJIeHA 0OIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHHMMAHHUSl CYIIHOCTHM METOJOB TO3HAHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIS aHAIM3a M OOBSICHEHUS SBJICHUN OKPYXKAIOIEro Mupa H
NPOUCXOAIINX B HEM M3MEHEHUH, yMEHUS JIe1aTh 000CHOBAaHHbBIE 3aKJIIOYEHHSI HA OCHOBE HaYYHBIX (PaKTOB M MMEIOIINXCS
JaHHBIX C LEJbI0 MOJYYSHHS TO0CTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSTENBLHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHMS ISl pelieHusi nmpoOjeM B peaibHbIX >KU3HEHHBIX
CUTYaIusX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AeITEIbHOCTH;

TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M caMOOOPa30BaHUIO, K AKTUBHOMY MOJIYYEHUIO HOBBIX
3HaHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIIMH;

MHTEpeca K 0COOCHHOCTSIM TPy/Aa B pa3inuHbIX chepax mpodhecCHOHaTbHON AeSITEbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHUSI yUeOHOTO TpeaMeTa «XHMHs» Ha YPOBHE CpPEIHEro o0Imero oOpa3oBaHUs
BKJIIOYAIOT:

3HaUMMble JUIsi  (OPMHUPOBAHWS  MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCUUIUIMHAPHBIE  (MEXIIPEAMETHBIC)
oOllleHAayYHbIE TOHSATHUS, OTpAXAIOIIUME IEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M cHeluduKy METOJOB TO3HAHUS,
WCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, DHEPIHs, SBJICHHE, MPOIECC, CUCTeMa, HAy4HbIA (akT,
MIPUHITUTI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHNE, HAOIIOJCHUE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHE);



YHUBEpCAJIbHBIC y4eOHbIC JeWCTBUS (TMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTHBHBIC), OOCCIECUMBAIOIINE
dbopmupoBanne PyHKITMOHAIEHON TPAMOTHOCTH U COITUATBHOM KOMITIETCHITH 00yJarOIINXCS;

CIIOCOOHOCTh OOYYAIONIUXCSl HCIOJIL30BaTh OCBOCHHBIC MEXKIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYCCKUE 3HAHUA U
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B TTO3HABATEILHON U COIIMATIBLHOMN ITPAKTHUKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJACHUE  YHUBEPCAIbHBIMH  Y4YEOHBIMHM  MO3HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

OBjajieHue YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMMU:

1) 6a30BbIe JIOTHYECKHE IEHCTBUA:

CaMOCTOSITENILHO (DOPMYIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpEeNeNaTh LN JACATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATEIIBHOCTH C IIOCTABJICHHBIMU ICTISIMH,

MCIIOJIH30BATh MIPU OCBOCHUH 3HAHUH TMPUEMBI TIOTUYECKOTO MBITIUICHHSI — BBIJICISITh XapaKTePHbIE MPU3HAKY TMOHATUN U
YCTaHaBIMBATh UX B3aHMMOCBS3b, NCIIOIH30BATH COOTBETCTBYIOIIHE MMOHATUS JIJIs1 OOBSICHEHUS OTACIBHBIX ()aKTOB U SBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JJIs1 KJIacCU(UKAIIMN BEIIECTB U XUMUUECKUX PEAKIIUA;

yCTaHABJIMBATh MPUYNHHO-CJICACTBEHHBIC CBSI3M MEXKy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ACAYKTHBHBIC, 1O AHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH M
MIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, ()OPMYITHPOBATH BHIBOLI U 3aKITIOUCHUS;

IPUMEHSITh B TIPOIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHU CHMBOJIMUECKHE (3HAKOBBIC) MOJCIH, MPEeoOpa3OBhIBaTh
MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUM 3HAK (CHMBOJI) dJIeMEHTa, XuMuueckas ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU
peaKkiuyu — TMpU PEIICHUH YYCOHBIX TO3HABATEIBHBIX M TPAKTUYECKUX 3aJ]ad, MPUMEHITh Ha3BaHHBIE MOJCIbHBIC
MIPEICTABJICHUS IJIs1 BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaEeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAaMH METO/IOB HAyYHOT'O TIO3HAHUSI BEIIECTB U XUMHUYECKUX PEAKIIUM;

dhopMyIHMpoBaTh MENM U 3a7a4d UCCIIEI0BaHUs, UCIIOIL30BaTh MOCTaBIEHHBIE U CAMOCTOSTEILHO CHOPMYIUPOBAHHBIC
BOIIPOCHl B KauyeCTBE WHCTPYMEHTA TO3HAHWUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl TIO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYXKJICHHUIA,



BJaJ€Th  HaBbIKAMU  CAMOCTOSITEJBHOTO  IJIAHUPOBAHUS U NPOBEACHHUS  YUYEHMUYECKHMX  HAKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHUS HAOMI0JaTh 3a XOJOM TIPOIecca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro  pe3ysbTar,
dbopMynupoBath OOOOIIEHHSI W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH pE3yJNbTaTOB HCCJIEIOBAaHUS, COCTaBISATh
000CHOBaHHBIN OTUET O MIPOJICIAHHON PabOTE;

npUOOpeTaTh OMNBIT YYEHUYECKOM MCCIEOBATENbCKOM M MPOEKTHOM NEATEeNbHOCTH, MPOSBISATH CHOCOOHOCTh H
TOTOBHOCTh K CAaMOCTOSITEJIbHOMY IOMCKY METOJOB pELIEHUs MPaKTUYECKUX 3a/ay, MPUMEHEHHUIO Pa3Iu4yHbIX METOJ/IOB
MO3HAHUSI.

3) padora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX HMHPOpMaMK (HAYYHO-TIOMYJISIpHAs JUTEparypa XUMHYECKOTO
coliepKaHusl, CHpaBOYHbIE MOCOOMs, pecypchbl MHTepHeTa), aHaIU3UpPOBaTh WHGOPMAIUIO Pa3IUYHBIX BUIOB U (QopM
MPE/ICTaBICHUSI, KPUTHYECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUNUBOCT;

dbopMynpoBaTh 3ampockl U MPUMEHATh Pa3lWYHbIE METOJbI MIPU MOUCKE M 0TOOpe MH(pOpMAaLUU, HEOOXOIUMOMN AJis
BBITIOJTHEHHS Y4€OHBIX 3a71a4 OMPEeIEHHOTO THIIA;

MpuoOpeTaTh OMNBIT HKCIONb30BaHUA HWH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (QOpMy MpeAcTaBieHus HHGOpManUU (CXeMmbl, TpaduKH, TUATPAMMBI,
TaOJIULIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KAayeCTBE CpEIACTBa NpH padboTe ¢ XUMUYECKOM HMHGOpMaIMeil: NPUMEHSThH
MEXIpeaMeTHbIC ((PU3nUecKrue 1 MaTeMaTUYECKHUE) 3HAKK M CUMBOJIbI, OpMYJIbl, a00OpeBHATypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOM TEMbl B XOJ€ Juaiora W/WIM IUCKYCCUU, BBICKA3bIBaTh WUJCH,
(bopMyIMpPOBaTh CBOU MPEIOKEHUS OTHOCUTEIHLHO BBIMOJIHEHUS IPEITI0KEHHON 3a]1auu;

BBICTYNIaTh C TMpEe3eHTaIMel pe3yJbTaTOB I[103HABATEIbHOM JAESTEIbHOCTH, IMOJYYEHHBIX CAMOCTOSITEIbHO WM
COBMECTHO CO CBEPCTHUKAMHM IPU BHINOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIIETOBAHUIO



CBOMCTB M3y4aeMbIX BEILECTB, peaiu3allii y4eOHOro MpoeKkTa U (OopMyIHpPOBATh BBIBOJBI M0 pe3yjbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM IMyTEM COTJIACOBAHMS MMO3ULIMN B X0Z€ 00CYX ICHUA 1 OOMEHA MHEHHSIMH.

OBJaeHne YHUBEPCAJIbLHBIMU PEryJSSTUBHBIMHU J€iCTBUAMMU:

CaMOCTOSTENIbHO TJIAaHUPOBATh U OCYIIECTBIISITH CBOIO MMO3HABATENBbHYIO JESITEIILHOCTD, ONpeeiss e€ eIy U 3a/1ayu,
KOHTPOJUPOBATh U IO MEPE HEOOXOAMMOCTH KOPPEKTHUPOBATh IMpejjlaraeMblii aJrOpUTM JEHCTBUW TPU BBINOJHEHUU
yueOHBIX U HCCIIeIOBATENbCKUX 3aJ1a4, BEIOUpaTh Hanbosiee 3PpPEeKTUBHBINA C1OCO0 UX PEMICHUS C YYETOM MOIYYEHHUS] HOBBIX
3HAHUU O BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH IEATEILHOCTH HA OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBbTATHI

10 KITIACC

[TpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHnuecKas XUMHUsD OTPaXkKaIoT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUM O XMMUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYUYHON KAPTUHBI MUPA, POJIU XUMHUH
B MO3HAHUM SIBJICHUW MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS] U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOW IPaMOTHOCTH,
HEOOXOIUMON JJI PEIIeHUs] MPAKTUYECKUX 3aJad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHHE CUCTEMOM XMMHMUYECKUX 3HAHWUM, KOTOpash BKJIIOYAET: OCHOBOIMOJIATAIOIINE MOHATHS (XUMHUYECKUN AJIIEMEHT,
aToM, SJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BAJICHTHOCTb, AJEKTPOOTPUIIATEIbHOCTh, XUMUYECKasi CBSI3b, CTPYKTYpHas
dbopmyna (pa3BépHyTas U COKpaliEHHas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOHBIN CKeNeT, GyHKIMOHATbHAS
rpynna, paaukaji, U30Mepus, U30MEPbl, TOMOJOTUYECKUN Psifl, TOMOJOTH, YTJIEBOAOPOJbI, KUCIOPOA U a30TCOAECPKAIIUE
COEIMHEHHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJEKYJSIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (Teopus
CTPOEHMS OpraHnveckux BeiiecTB A. M. ByTinepoBa, 3aKk0H COXpaHEHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUIA
A3bIK XMMHH; MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (HaKTOJOTMYECKUE CBEJEHUS O CBOMCTBAxX, COCTaBe, MOJIYYEHHUHM M OE€30MaCHOM HCIOJIb30BAHUM BaXKHEUIIUX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKON JIEATETLHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUW BBISBISATh XapaKTEepHblE TNPU3HAKK TOHSATHHM, YCTAaHABIMBATH HX B3aHMOCBSI3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE MMOHATHS ITPU OMMCAHUM COCTaBa, CTPOCHHSI M PEBPALIEHUI OPraHUYECKUX COCUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUI MCIOIB30BATh XUMHUUECKYIO CUMBOJIHKY JIJIsl COCTABJICHHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIEHHOW) (POPMYJT OPraHUYECKUX BEIIECTB U YPABHEHUN XMMUYECKUX PEaKlUid, U3roTaBIMBaTh MOJIEIN
MOJIEKYJT OpraHUYEeCKUX BEUIECTB JJI WIUTFOCTPALIMHU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJIEHKHOCTh M3YYEHHBIX OPraHUYECKUX BEILECTB IO UX COCTaBY U
CTPOCHHIO K OMNPENCIEHHOMY KIIACCY/TPYIIe COCAWHEHUH (yIieBOAOPOIbl, KHUCIOPOJI M a30TCOAEpIKAIINE COCIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHHUsI), JaBaTh MM Ha3BaHus no cucrematuyeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBOJUTH TPUBHAIbHBbIC HA3BAHMSI OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMUIICH, AlleTHIIEH, STUJICHTJIUKOJIb,
ruiepuH, ¢eHon, Qopmanbaerus, aleTalbIeruj, MypaBbUHAas KHUCJIOTa, YKCYyCHas KHCIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBAs KUCJIOTA, MIII0K03a, PPYyKTO3a, Kpaxmal, HeJIi0103a, MIHIINH);

c(OPMUPOBAHHOCTh YMEHHUSI OMPEIENATh BHIbl XUMHUYECKOM CBSI3M B OPraHUYECKUX COEIWHEHUSX (OAMHAPHBIE U
KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHMS opraHndeckux BemectB A. M. byrieposa s
00BACHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (PU3UUECKHE U XUMHUYECKHE CBOMCTBA THUIMHYHBIX
MpeCTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWIEH, MPOMWJIEH, aleTuIeH, OyraaueH-1,3,
MeTunoyTagueH-1,3, 6eH305, METaHOJI, TaHOJI, YTUICHIJIUKOb, TNIHIEPUH, (EHOJ, aleTalbJAerul, MypaBbUHAsl U YKCyCHas
KHUCJIOTBI, IJIIOKO03a, Kpaxmall, LEeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WITIOCTPUPOBATh T€HETUUECKYIO CBA3b MEXKIYy HUMHU
YPaBHEHUSIMUA COOTBETCTBYIOIIMX XUMMUYECKUX PEAKIIUH C UCIOJIB30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKH YTIJIEBOJOPOIHOTO ChIPhs (HE(DTh, IPUPOIHBIN Ta3, Yroib),
CHOCOOBI MX MEepPepabOTKU U MPAKTHUECKOE MPUMEHEHHNE MPOTYKTOB MepepadoTKy;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHUsIM (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEUIECTBA WM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB WU
MIPOJIYKTOB PEAKLIUHN);



c(hOpMHUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAy4YHOI'O MO3HAHMUS, UCIOJIb3yEMbIX B
XUMHHM TIPA M3YyYEHUU BEIIECTB M XUMHYECKHX SIBICHUH (HaOmIoneHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIHPOBAHUE),
MCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PEIICHUI B KOHKPETHBIX )KMU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHUH COONIOJaTh TMpaBWiIa IMOJB30BAHUA XUMUYECKOHM TOCyIoM u  JabopaTOpHBIM
o0OpyJOBaHMEM, a TaKXe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLMSAMHU IO BBINOJTHEHUIO
71a00PATOPHBIX XUMHUUECKHX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBINOJHITh XUMHUYECKHH SKCIEPUMEHT (IIPEBpAICHHs] OpPraHUYEeCKHX
BELIECTB MPU HArpEeBaHHM, MOJTYUYEHUE FTHIICHA U U3yUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHUYECKUX BEUIECTB,
JeHaTypalus 0eIKOoB MPU HArpEeBaHUU, LIBETHBIE PEAKIIMK OEIKOB) B COOTBETCTBHUH C NMPABUJIAMU TEXHUKU 0€30M1aCHOCTH MpU
oOpallleHuu C BEIIeCTBaMU U JIaOOpaTOpHBIM 000pPYAOBAHUEM, MPEIACTABIATh PE3yJbTAaThl XMMHUYECKOIO HKCIIEPUMEHTa B
(dbopMe 3amrcu ypaBHEHUI COOTBETCTBYIOIIUX PEAKLUi U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAJIM3UPOBATH XMMHUYECKYI0 HH(OPMAILMIO, TMOJy4aeMyl0 M3 pa3HbIX
HMCTOYHUKOB (CpelicTBa MaccoBor nH(popmaruu, UHTepHET U IpyTux);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBuia IKOJOTMYECKH LEIeCO00pa3HOTo MOBEAEHUSI B OBITY U TPYIOBOM
AESTEIbHOCTH B LEISX COXPAHEHWS CBOETO 3/J0POBbS M OKPYXAloIed NpUPOIHON Cpelbl, OCO3HAaBaTh OMACHOCTH
BO3/ICHCTBUS HA KUBbIE OPTaHU3MBI OIPeIeIEHHBIX OPraHUYECKIX BEUIECTB, MOHMUMas cMbIci nokasarens [1JIK, moscusaTs Ha
IpUMEpPax COCcOObl YMEHBILIEHUS U MPEAOTBPALICHUS UX BPETHOTO BO3/ICHCTBUSI HA OPraHU3M YeJIOBEKa;

JUIsE OOy4YaromIMXCsl C OrPaHMYEHHBIMA BO3MOXKHOCTSMH 370pPOBbS: YMEHHME MPUMEHSITh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHMS BEIIECTB M XUMUUYECKHUX SBJICHUI;

JUIA CIENBIX U CIa00BUAAIIMX OOYYaIOIUXCS: YMEHUE HCIOJb30BaTh PENbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI.
Bpaiins n1st 3anucu XuMU4eCKuX (GOpMYyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

HanmeHoBaHMe pa3je/ioB U TeM

KoanuecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie  IIpakTHueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE PecypChl
padoThI padoThI
Paznen 1. Teopernueckne 0OCHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer oprannueckoit xumuu. Teopus https://academy-
1.1 CTPOEHHUsI OPTaHUYECKUX COCAUHEHUN 3 0 0 content.apkpro.ru/lesson/a9f3d191-
A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 3
Paznen 2. YrieBoaopoabt
https://academy-
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBogopobl: alKeHbI hitps:academy-
2.2 P a POARL: ’ 6 0 1 content.apkpro.ru/lesson/403817 1 e-
AIKA/IHCHEL, ATKHHDI 4158-4bd1-ac98-18dc1cfb9399
https://academy-
23 Apomarnyeckue yrieBogopoibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOAHEIC HOTORHHIH YIICBOAOPOOB 3 1 0 https://lesson.edu.ru/04/10
1 UX mepepadoTKa
Hroro no paszneny 13
Pasznen 3. Kucnopoacoaep:kamnue oprannyeckue coeIuHeHust
https://academy-
3.1 Cruptel. denon 3 0 0 DS.rACABEIY

content.apkpro.ru/lesson/5439¢18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

7440-4b6£-bf84-c04fa471694f

Anpaeruasl. KapOoHOBBIE KUCTOTHI.

https://academy-

32 C 7 content.apkpro.ru/lesson/8664b319-
TIOXKHEIE SQHpET 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no paszneny 13
Pa3neua 4. Aszorcoaepikamue opraHu4ecKue coeJHHEeHH
https://academy-
4.1 AMUHBI. AMUHOKUCIIOTEL benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e
Hroro no paszneny 3
Pa3znen S. BbicokomoJieKy/JISIpHbIE COeINHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

IHOYPOYHOE IIVTAHUPOBAHUE

KoanuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U POBbIE
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIEC PeCypcChl
padoThI padoThI
[Ipenmet oprannyeckoil XuMuu, e€ https://academy-

1 BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaYECHUE Sele-4e24-ac02-efbl6fa49f6a
Teopust cTpoeHUsI OpraHUYECKUX https://academy-

2 coenunenniit A. M. bytieposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58¢-
OCHOBHBIE IT0JI0KEHUS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBnenue o kaaccuukanum
OPraHUYECKUX BEIIECTB. https://academy-

3 Homenknarypa (cucremaruueckas) 1 0 0 content.apkpro.ru/lesson/726ee099-
U TPUBHUAJIbHBIEC HA3BAHUS e1a9-410f-b8be-b4cb589aeadl
OpPTaHUYECKUX BEIIECTB
AJIKaHbL: COCTaB ¥ CTPOEHHUE hitps://academy-

4 ’ . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHACCIIH AR ec23-473¢-b3d7-ed82fcaddd02
MeraH 1 5TaH — [POCTEHIIHe hitps://academy-

) P 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABUTCIN ATKAHOB ec23-473¢-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHHUE hitps://academy-

6 . P ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cponcTEa 4158-4bd1-ae98-18dc1cfb9399
Otune OIWJIEH —

7 THVICH H HpOTIIEH 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEICTABUTETN
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AJIKCHOB

[TpakTuyeckast padora Ne 1.

https://academy-

8 «IlonmydeHue dTUIEHA U U3YYCHUE content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTB)» 2a45-43b1-9167-7ebcdat03ce0
Ankanuensl. byranuen-1,3 u

0 -1,3.11

9 METIIOYTAANCH=2, 3. ONyHeHHe https:/lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa U
PE3UHBI
AJKWHBI: COCTaB U 0COOEHHOCTH

10 CTPOCHHA, rOMonorHIieCKIEH PAR. https://lesson.edu.ru/04/10
ALIETUIIEH — MPOCTEUIIHI
MIPEJICTAaBUTENb aJTIKHHOB
Brruncnenus mo ypaBHEHHUIO https://academy-

11 . P content.apkpro.ru/lesson/7dada027-
XHMHTCCKOH peaKtim 8448-418f-b416-fbaledd4ab6d
ApeHBbI: GEH30I1 U TOIYOl hitps://academy-

12 Tp ' Yol content.apkpro.ru/lesson/d86d7d00-

ORCHAHOCTD apeHop d5b4-491d-aded-c3ddal 9feef4
I'enernueckas cBs3b

13 YTJIEBOJIOPOIOB, MPUHAIEKAIIAX https://lesson.edu.ru/04/10
K pa3IMYHbIM KJIaccam
[IpupoaHbie UCTOYHUKHT

14 YHICBOAOPONOB: TPHPO/HKIN ras https:/lesson.edu.ru/04/10
MOTTyTHBIE HE(TSIHBIE ra3bl, HEPThH
U TIPOJIYKTHI €€ epepadoTKu
[IpupoaHbie UCTOYHUKHT

15 YIJIEBOAOPOJOB: PUPOIHBIN Ta3 U https://lesson.edu.ru/04/10

MOTTyTHBIE HE(TSIHBIE ra3bl, HEPThH
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https://lesson.edu.ru/04/10

Y TIPOJIYKTHI €€ mepepadoTKu

16

KonrtponsHas pabota no pasaeny

https://lesson.edu.ru/04/10

«YTIeBoaopoab»
[IpenenbHble OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJ. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBsizb 7440-4b61-bf84-c04fa471694f
MHOr0aTOMHBIE CIIUPTHI: hitps://academy-

18 PIEn content.apkpro.ru/lesson/461aa9c8§-
e c0ef-4827-a8¢5-d12a0bedc826
DeHOI: CTPOCHUE MOJIEKYJIBI, https://academy-

19 (hU3UYECKHe U XUMUYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5f-4£16-896e-10a2278b08 {1

https://academy-
Anbaeruapl: GopManbaeTua U

20 HETHEL: § IE ACHA content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIAL AUCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE MPEIETbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpaxTrueckas padota Ne 2. https://academy-

22 «CBOICTBA pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHACIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHoBas U OJICMHOBAs

23 KHUCJIOTBI, KaK IPEICTaBUTEIIN https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHCIIOT
Mpbuia KaK COJIA BBICIIUX

24 KapOOHOBBIX KHCJIOT, KX MOIOIIIEe https://lesson.edu.ru/04/10
ercTBUE

25 CnoxxHbIe 2(DUPHI KaKk https://academy-
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MIPOU3BO/IHBIE KaPOOHOBBIX
KHUCIOT. [ Maponn3 CiioKHBIX
a¢upoB

content.apkpro.ru/lesson/71ac4312-
a0d4-4945-a0eb-1e59¢d514d9f

Kupsl: runponus, npUMEHEHHE,

https://academy-

26 5 content.apkpro.ru/lesson/71ac4312-
HoJloriraecKas poJib XKUpoB 20d4-4945-a0eb-1¢59cd5f4d9f
VrneBoasl: cocTas,
knaccuukanus. Baxueiimme https://academy-

27 H " content.apkpro.ru/lesson/709ce43a-
TpCAICTABUTCIIH. TTFOKO3a, deb6-4281-963b-01d2¢212d4d0
dbpykTO3a, caxapo3a
K

28 PaxMA I EILTIO03a Kak https://lesson.edu.ru/04/10
MIPUPOJIHBIE TIOTUMEPHI
KonrtponsHas pabota no pasaeny

29 «Kucnopoaconepxaiuue https://lesson.edu.ru/04/10
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBI: METWJIAMUH U aHUJIUH content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-9205£201b73¢
AMUHOKHCTIOTHI KaK aM(OTEepHBIC
OpTraHUYeCKUe COSIUHEHHS, UX https://academy-
31 6p ’ content.apkpro.ru/lesson/c2{2£3d7-
MOTOTHICCKOC SHAUCHHC. 43d1-4873-ace0-78¢ca6009628
Ilenrtuabl
benku kak npupoaHsie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COETUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHIATHASA XUMUU

33 BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10

COE€IUHEHUN
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OcHOBHEBIE METOJBI CUHTE3a
BBICOKOMOJICKYJISAPHBIX

34 .
coenuHeHni. [ImacTMacckl,

Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., OctpoymoB W.I'., Cnaakos C.A., AkuroHepHoe 0011ecTBo «31aTenbcTBO
«ITpocsemienue»,2021 r

Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB U.I'., CnagkoB C.A., AkimonepHoe o0mectBo «3naTenscTBo
«IIpocsemenuner»,2021r.

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

Xumusi(6a30BbITypoBeHb). Peanm3arus obpazoBanus: MmeTonuueckoe mocodue ais yuntens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. ITnuyrunoii. M. : ®I'BHY «MHctutyT cTpareruun pazsutus oopazosanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









ANPEKTOP
HabonwmkoBa &

E:

. Napuca  oocuwewmon wwon VY HUITUITAJIBHOE BIOJKETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXKJIEHUE
NaaVMUPOBHA G 51"

" CPENHSS IIKOJIA UMEHU 'EPOSI COBETCKOI'O COIO3A B.H. EPMEHEEBA C. CABAKAEBO»
MYHHUILIUTIIAJIBHOT' O OBPA3BOBAHUS «MEJJEKECCKH PAMOH» YJIBSTHOBCKOM OBJIACTH»

PaccmoTpeno u npuHATO YTBEPXJIEHA
Ha IlemarorudueckomM coBeTe

MBOY «Cpennss 1mkojia UMEHH

B.1. EpmeneeBa c. CabakaeBo»

[Ipotokon Ne 1

«31» aBrycra 2023 rona

Pabouyast nporpamma
HaumenoBanue yueGHOTo npeamera: «XuMUs»

Kumacc: 11 kmacce

VYuurens: 'orgaposa FOmus [letpoBHa

Cpox peasmmzaruu  iporpammebl: 2023/2024 yueOHBIHM 101
KonuuecTBo yacoB 1o yueOHOMY IJ1aHy: 66 4acoB B IO/, 2 yaca B HEJICIIO

YMK: Xumusi: yueb. nis obmieoOpazoBat. opranuzaiuii: 6a3oBsiii ypoBens / I'. E. Pynasutuc, ®@. I'. ®enpaman. — 4-e uza. —
M. : IIpocBeuieHue

YiesaroBckas obaacrs c. CabaxkaeBo
2023 rox



1. Ilnanupyembie pe3yJabTAThI 0CBOCHHA Y4eOHOro npeamera «Xumus» B 11 kiacce.

JIn9HOCTHBIE pe3yJ/IbTaTbl OCBOEHVS IIPOIPAMMEBI.
1) BocmiuTaHMe pOCCUMCKONM IPasKIaHCKON MAEHTUYHOCTHU, TATPMOTHU3MA YBasKEHMSI K CBOEMY HapOy, UyBCTBA OTBETCTBEHHOCTH
nepen PonuHoiM, ropmocTu 3a CBOM Kpall, cBOlO PomuHy, mpoiilyioe ¥ HacTosliliee MHOTOHAIMOHAJIbHOTO Hapoga Poccum,
yBaykeHle TOCYIapCTBEHHBIX CMMBOJIOB (rep0, duiar, r'MMH);
2) dbopMupoBaHMe TPakAaHCKOM MO3UIUYM KaK aKTMBHOTO M OTBETCTBEHHOTO UJIeHa POCCUMIICKOTO OOIIeCTBa, OCO3HAIOIIEr0 CBOU
KOHCTUTYLIMOHHBbIE IIpaBa ¥ OOSI3aHHOCTM, YBa’kKaloIllero 3aKOH M TIPaBOIIOPSIIOK, 00Jia[larollero YyBCTBOM COOCTBEHHOTO
IOCTOMHCTBA, OCO3HAHHO IIPMHMMAIOIIErO TPaAMIMOHHbIE HalMOHAJIbHbIE U OOIleYesoBeUecKre TIyMaHUCTUYECKUE U
IleMOKpaTuiecKye 1eHHOCTH;
3) rOTOBHOCTD K CiTyskKeHnto OTeuecTBy, €ero 3alluTe;
4) dbopMmupoBaHe MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PasBUTUSI HAYKM M OOIIECTBEHHOM ITPAKTUKM,
OCHOBAHHOTO Ha Auajiore KyJabTyp, a TakXke pasauyHbIXx ¢GopM o0OIllleCTBEHHOTO CO3HaHMs, OCO3HaHMe CBOEro MecTa B
MIOJIMKYJIbTYPHOM MUPE;
5) dopmupoBaHe OCHOB CaMOpa3BUTHUSI i CAMOBOCITUTAHMSI B COOTBETCTBUM C OOIlIeUeIOBeUeCKMMM LIEHHOCTSIMM U MaeaaMu
I'Pa’KIAaHCKOI'o OOIIEeCTBA; TOTOBHOCTD M CIIOCOOHOCTD K CAMOCTOSITETbHOM, TBOPUYECKOI ¥ OTBETCTBEHHOM IeSITeIbHOCTH;
6) OCO3HaHME TOJIEPAHTHOI'O IIOBEIEHMS B IMOJMKYJbTYPHOM MMpe, TOTOBHOCTb M CIIOCOOHOCTh BECTM IUAJIOT C APYTUMU

JIIOObMW, OOCTUTrdaTb B HEM B3aMMOIIOHMMAHMA, HAXOOWUTb 061m/1e oejam M COTpyaHMYaTb OJid MX OOCTUMIKEHMAI, CITOCOOHOCTh



MIPOTUBOCTOSITh MIEOJIOTMM IKCTpeMM3Ma, HalMOHaIM3Ma, KceHOhOoOMM, OUCKPUMMHAIIMKU TIO COIMAabHBIM, PEIUTMO3HBIM,
PAaCOBBIM, HAI[MOHAIBbHBIM MTPMU3HAKAM U IPYTYM HEraTMBHBIM COLIMAIbHBIM SIBJIEHUSIM;

7) dopMupoBaHe HABBIKOB COTPYIHMUECTBA CO CBEPCTHMKAMM, NETbMM MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B 0Opa30BaTe/IbHOIM,
OOI1IeCTBEHHO T0JIe3HOM, YUeOHO-1CCIeOBaTeIbCKOM, IPOEKTHOM U IPYTUX BUIAX NesSTeTbHOCTH;

8) dbopMupoBaHe HPABCTBEHHOTO CO3HAHUSI U MTOBEIeHNSI HA OCHOBE YCBOEHMsI 00I1eue/IOBeYeCKIX 1IeHHOCTel;

9) dopmupoBaHye rOTOBHOCTM M CIIOCOOHOCTM K OOpa3OBaHMIO, B TOM UMCJIe CaMOOOpPa30BaHMIO, HA IMPOTSKEHMM BCEM SKU3HU
CO3HaTeJbHOEe OTHOIIIEHMe K HeINpepbIBHOMY OOpa30BaHMIO KaK YCJIOBMIO YCIEITHOM MpodecCcMOHaTIbHOM U OOIeCTBEeHHOMN
IesaTeIbHOCTY;

10) pa3BuTHeE 3CTETUUECKOT'O OTHOIIEHMS] K MUPY, BKJIIOYAs 3CTETUKY ObiTa, HAYYHOTO M TEXHUYECKOTO TBOpPUYECTBa, CIOPTa,
06I1IeCTBEHHbIX OTHOIIIEHUIA;

11) npuHsaTME M peasm3alus 1EHHOCTEN 300pPOBOrO U Oe3omacHOro oOpasa >KU3HM, TIOTPEOHOCTM B (U3MUECKOM
CaMOCOBEPIIIEHCTBOBAHM, 3aHITUSIX CIIOPTMBHO-O3OPOBUTEIHHONM NIeSITeIbHOCTBIO, HEMPUSITIE BPEIHbIX MPUBbIUEK: KypeHus,
YIIOTpebJIeHNST aJTKOT0Jist, HAPKOTUKOB;

12) dopmupoBaHmne 6epekHOro, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHMSI K (U3MUECKOMY WM TICUXOJIOTMUECKOMY
3[IOPOBBIO, KAK COOCTBEHHOMY, TaK U APYTUX JIFOJIEi, YMEHMe OKa3bIBaTh NIEPBYIO MOMOIIIb;

13) ¢opmupoBaHne OCO3HAHHOTO BbIOOpa OymyIein mpodeccuu M BO3MOXKHOCTEM peanu3aluy COOCTBEHHBIX >KU3HEHHBIX
IIJIAaHOB, OTHOIIIEHUSI K IPOdeCcCUOHAIbHON MeSITeTbHOCTY KaK BO3MOXKHOCTM Y4YacTMs B pellleHUM JIMUHBIX, OOIeCTBEHHBIX,

rocyanapCTBE€HHbIX, O6].LI€H&LU/IOH8.III:;H]’:>IX l'[pO6I[€M;



14) dbopmupoBaHMe 3KOJOTMYECKOTO MbIIIJIEHNS, TIOHMMAHUST BJIUSIHUSI COIMaIbHO-9KOHOMMUYECKUX ITPOIIeCCOB HA COCTOSIHME
MIPUPOAHON U COLMAIbHOM CpeJibl; MPUOOpeTeHMe OIbITa 9KOJIOTO-HATPaBJIeHHOU AesTeIbHOCTH;
15) dopmupoBaHue OTBETCTBEHHOI'O OTHOIIIEHMSI K CO3[IaHMIO CEMbM Ha OCHOBE OCO3HAHHOTO MPUHSATHS IIEHHOCTEN CEeMEeNHOM
SKU3HNA.

MeranpegmerHpie pe3yIbTaTbl OCBOEHHS ITPOrPAMMBI
1) ymeHme caMOCTOSATENbHO OMNpeAessiTb LeJau [OesiTeIbHOCTM M COCTaB/SITh IUIaHbl [JeSITeTbHOCTU; CaMOCTOSITETbHO
OCYIIIECTBJISITb, KOHTPOJMPOBATh M KOPPEKTUPOBATh AESATEIbHOCTb; MCIIOIb30BaTh BC€ BO3MOSKHbIE PECYPChI IJISI TOCTUKEHMS
MIOCTaBJIEHHBIX 1IeJIel U peanu3aly IJIaHOB JesITeJIbHOCTU; BbIOMPATh yCIellIHbIe CTpaTerun B PasjiMUHbIX CUTYaIUsIX;
2) yMeHMe TTPOAYKTMBHO OOIIAThCS M B3aMMOJIEMCTBOBATh B MPOIIECCe COBMECTHOM AeSITeTbHOCTU, YUUTBIBATh MO3UIIUM OPYTUX
YUYaCTHUKOB AesITeIbHOCTHU, 3PdEeKTUBHO pa3peliaTb KOHMINKTHI;
3) BiaseHMe HaBbIKaMM IIO3HABATEJIbHOM, YUeOHO-MCCIeN0BaTeIbCKOM M ITPOEKTHOM [esITeIbHOCTM, HaBbIKAMM pa3peleHus
po6JieM; CIIOCOOHOCTh ¥ T'OTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOAOB peIlleHMusl MPaKTUUYeCKUX 3afad, MpUMeHEeHUIO
pas/IMYHbIX METONOB MTO3HAHMS,;
4) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSIT€JIbHOM MHGOPMAaIMOHHO-TIO3HABATEIbHOM AesTeIbHOCTM, BJaZeHue HaBbIKaMu
MOoJTydYeHusT HeoOXOoAMMoM MHGpOpPMaLuM U3 CJIOBapeil pasHbIX TUIIOB, YMEHMEe OPUEHTMUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX
MHpOpPMaLNK, KpUTUIECKU OLIEHUBATh U MHTEPIPETUPOBATh MHMOPMaIIO, TOTyYaeMylo U3 Pa3IUUHbIX MUCTOUHNKOB;
5) ymeHme mucrosab30BaTh CpencTBa MH(POPMAILMOHHBIX M KOMMYHMKAIMOHHBIX TexHoyoruii (manee - WIKT) B pelrenun
KOTHUTUBHBIX, KOMMYHMKATMBHBIX ¥ OPraHM3allMOHHBIX 3afauy C CcoOMIofeHneM TpeOOBaHUM 3SPrOHOMMUKMU, TEXHUKU

6€e301acHOCTH, TUTMEHbBI, pecypcocOepeskeHms, IPaBOBbIX U STUUYECKMX HOPM, HOpM MHGOPMAIIMIOHHOM 0€30MaCHOCTH;



6) yMeHMe OIpeaessITh Ha3HaueHne 1 QYHKLUMM PasIMUHbIX COLMATbHBIX MHCTUTYTOB;

7) yMeHMe CaMOCTOSITe/IbHO OLIEHMBATh U MPUHMUMATD pellleHNs], Opeaesisiolie CTpaTermio oBeIeHNsI, C YUeTOM IPaskKIaHCKUX

M HPDAaBCTBEHHbIX 1I€HHOCTE;

8) BiameHue S3bIKOBBIMM CPeNCTBAMM - YMEHMEe SICHO, JIOTMYHO M TOYHO WM3JIaraTh CBOIO TOYKY 3pEeHMs], MCIIOJIb30BaTh

aJleKBaTHbIE SI3bIKOBbIE CPENCTBA;

9) BiameHMe HaBbIKAMM IO3HABATEIbHOM pedeKCcuy KaK OCO3HAHMS COBEPIIAEMbIX JEeMCTBUI ¥ MbICJUTEIbHBIX IIPOIIECCOB, UX

pe3yyIbTaTOB M OCHOBAHMI, IPAHMI] CBOET'O 3HAHMS ¥ He3HAHMS, HOBBIX ITO3HABAaTE/IbHBIX 3a/1a4 M CPEICTB MX JOCTVKEHMSI.
IIpenMeTHBbIE pe3yabTATHI OCBOEHHUS Y4eOHOI0 NMpeaMeTa:

1) chopmMupoBaHHOCTH MIPEACTABICHHUI O MECTE XMMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA; TOHUMAHUE POJIM XUMHUH B

dhopMUpOBaHUM KPYro3opa U (GYHKIIMOHATLHON IPAMOTHOCTH YeJIOBEKA ISl PEIICHUS TPAKTUUYECKUX 3a/1a4;

2) Bi1aJicHUE OCHOBOMOJIATAIOIIUMU XUMUYECKUMHU TMOHSITUSIMU, TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;, YBEPEHHOE

MOJIb30BAHUE XUMHYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) Bi1ajiecHMEe OCHOBHBIMU METOJIaMU HAYYHOT'O MIO3HAHUS, UCTIOJIb3YEeMbIMU B XUMHH: HAOJIIOJIEHHE, ONTMCAHKUE, U3MEPEHHE,

AKCIIEPUMEHT; YMeHHE 00padaThiBaTh, OOBSICHATH PE3YJIBTATHI IPOBEICHHBIX OIMBITOB U JIEJaTh BBIBOJIBI; TOTOBHOCTH U

CITIOCOOHOCTh MPUMEHATHh METO/IbI TTIO3HAHUS MPU PEIICHUHU MPAKTUIECKHUX 3a7aY;

4) chopMUPOBAaHHOCTh YMEHHUSI 1aBaTh KOJUUYECTBEHHBIE OIICHKHU U MPOBOJIUTh pAcueThl IO XUMUYECKUM (HOpMYJIaM U

YPaBHEHUSIM;

5) BJIQICHUC ITpaBUJIaMHU TCXHUKHN 0e30macHOCTH IIPpH UCIT0JIb30BAHUH XUMHUYCCKHUX BCIICCTB,



6) chOpMHUPOBAHHOCTH COOCTBEHHOM MO3HUIIMH 1O OTHOILEHUIO K XUMHUECKON HH(POPMAIIH, ITOJIy4aeMOi 13 pa3HbIX

HNCTOYHHNKOB.



2.Conepxkanue yueOHoro npeamera « Xumus» 11 kiaacc

Pa3nen 1. BaxxHeililmue XuMHUYeCKHe MOHATHS U 3aKOHBI (7 4acoB).

AtoM. Xumnueckuid sreMmeHT. M3otonsl. [IpocTeie u cnokHbIE BemiecTBa. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH
COXpPAHEHUS U MPEBPAIICHUS SHEPIUU MPU XUMUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA cOCcTaBa. BelllecTBa MOJEKYISIPHOIO U
HEMOJIEKYJIIPHOTO cTpoeHus. PacueTHble 3agaun. Beruucienue maccol, 00beMa MM KOJIMYECTBA BEILIECTBA 110 U3BECTHOU
Macce, 00beMy WM KOJWYECTBY BEIIECTBA OHOTO W3 BCTYNMHBIIMX B PEAKIIMIO WJIM TOJYYUBIIHUXCS B PE3yJbTAaTe PEaAKIUU
BEILECTB.

[Tepuonnueckuii 3akoH u [ICX3D JI.1. MenzaeneeBa Ha OCHOBE YU€HUS O CTPOCHUU aTOMA.

ATomHbIE opbuTany, s-, p-, d-, f-anekrponsl. OCOOEHHOCTH pa3MeIlEeHUs ANEKTPOHOB MO OPOUTAISAM B aTOMaxX MajbIX U
OOJBIINX MEPUOAOB. DHEPreTHUUECKHE YpPOBHHU, MOAYPOBHU. CBS3b NEPUOJUYECKOTO 3aKOHA U TEPUOJAMYECKON CHUCTEMBI
XUMUYECKUX DJIEMEHTOB C TEOpHEH CTpoeHHsi aToMOB. KOpPOTKMIT M NIWHHBIN BapuaHTHI TAOJUIBI XUMUYECKHUX DJIEMEHTOB.
[TonoxxeHne B NEPUOAMYECKON CHUCTEME XUMUUYECKUX HJIEMEHTOB BOJOPOJA, JIAHTAHOWJOB, AKTHHOWJOB U HCKYCCTBEHHO
NOJIyYEHHBIX JJIEMEHTOB. BaJICHTHOCT M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. llepmonndeckoe M3MEHEHHE BAJIEHTHOCTH M
pa3smMepoB aTOMOB.

Paznen 2. Ctpoenue Bemecrna (8 yacos).

Xumuueckass cBsi3b. Buabl M MexaHu3Mbl 00pa3oBaHMs XUMUYECKOW cBsi3u. MonHas cBsi3b. KaTMOHBI M aHUOHBL.
KoBanentHas HemomnsipHast cBs3b. KoOBalieHTHasi TOJISIpHAs CBA3b. OJIEKTPOOTPULATENBHOCTh. (CTENEHb OKHUCICHUS.

Merajuimyueckas CBs3b. BO,Z[OpOI[Ha}I CBA3b. HpOCTpaHCTBeHHoe CTPOCHUC MOJICKYJ HCOPIraHNMYCCKUX N OPTraHUYCCKUX BCIICCTB.



Tunsl KpUCTAITMYECKUX PEIIETOK U CBOMCTBA BemiecTB. [IpnunHbl MHOT0OOpa3ust BEIIECTB: U30MEPHS], TOMOJIOTHUS, aJNTIOTPOIIHS,
U30TOIHS.

Paznen 3. Knaccupukanus Xumm4ecKux peakuui (6 yacon).

Krnaccudukanusa XuMHUeCKUX peaklnii B HEOPraHMYECKON U opraHndeckoi XuMuu. CKOpPOCTh peakiiu, €€ 3aBUCUMOCTD
OT pa3iN4HBIX (AKTOPOB. 3aKOH JAEHCTBYIOLMX Macc. DHeprus aktupauuu. Karanus u katanmzatopbl. OOpaTUMOCTh pEaKIH.
Xumudaeckoe paBHOBecue. CMeIeHne paBHOBECHS O] IecTBHEM pa3nnuHbiX paktopoB. [Tpunamun Jlelllatense.

Pa3znen 4. PacTBopsl (7 yacoB).

HucnepcHele cuctembl. McrtuHHbIE pacTBOpbl. (CHOCOOBI BBIPAKEHUS KOHLIEHTpAIMM pPacTBOPOB: MaccoBasi J10Jis
PacTBOPEHHOI'0 BEUIECTBA, MOJISIpHAsE KOHUEHTpanus. Komionaaeie pacTBOphl. 30/H, Teau. DJIEKTPOJIUTHYECKAs JUCCOLHALIMS.
CunbHble U ciadble 2JEKTPOIUTHL. KHCIOTHO-OCHOBHBIE B3aUMOJEHCTBUS B pacTBopax. Cpeaa BOIHBIX pacTBOPOB: KHCIafi,
HelTpanbHas, nenovyHas. lonHoe npowusBenenue Boabl. Bogoponnslii nokazarens (pH) pactBopa. ['maponu3 opraHnyeckux u
HEOPraHUYECKUX COCIUHEHUM.

Paznen 5. daekrpoxuMudeckue peakuuu (7 4acos).

XHWMHYECKHE WMCTOYHHKM TOKA. ['aJbBaHMYECKHI AIEMEHT. AKKYMYJSATOpBI. TOIUIMBHBIE 3JIEMEHTHI. PNl cTaHIapTHBIX
ANEKTPOJHBIX IMOTEHUINAJIOB. DJIEKTPOXUMHUUYECKUM PsIi HANPSIKEHUA MeTanioB. Koppo3us MeTaiuioB U €€ NpeaynpexicHue.

XuMHYECKas ¥ DJIEKTPOXUMHUYECKash KOPPO3HUsl. DIEKTPOIHU3.



Paznen 6. Meranasbl (12 yacoB).

[TonoxeHnue MeTaIIOB B MEPUOAMYECKON CUCTEME XUMUYECKUX AeMeHToB. O01ue cBoiicTBa MetamuioB. OO1re crnocoobt
noJiyueHusi MetaiioB. O030p METaUIOB TJIaBHBIX MOArpymn (A-rpymm) MNEpUOIUYECKON CHUCTEMbl XUMUYECKUX 3JIEMEHTOB.
0O0630p MeTaiwToB TNIaBHBIX moarpymi (b-rpyrim) nepuoandeckoi CUCTEMbl XUMUYECKUX AJIEMEHTOB (MeJlb, IUHK, TUTaH, XPOM,
KeJe30, HUKeNb, matuHa). CritaBel MeTasioB. OKCUIBI U THAPOKCH]IBI METAILIOB.

Hemonctpanuu. O3HakoMIIeHHE C OOpaslaMud METAUIOB M WX COeAuHEHWH. B3anmMojeicTBue IIETOYHBIX U
IIEJI0YHO3EMENBHBIX METAUIOB ¢ BOJAOW. B3anmoneiicTBUe MenH ¢ KUCIOPOJOM U CEpOil. DIEKTPOIN3 pacTBOpa XJIOpUIa MEIU
(IT). OnBITEI IO KOPPO3UHU METAIIOB U 3aIIUTE OT HEE.

JlabopaTopHbie OnbITEL. B3anMoaeiicTBIe IIMHKA 1 Keje3a C paCTBOPaMH KUCIIOT U MIEIOYEH.

3HaKOMCTBO C 00pa3laMy METaUIOB U UX pyAamMu (paboTa ¢ KOJUIEKIIUSAMH).

PacuetrHble 3anaun. PacdeTsl M0 XMMUYECKUM ypPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JIOJIEW BBIXOJIA MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOXKHOTO.

Pa3nen 7. Hemeranasl (10 yacos).

00630p cBoiCTB HEMETAIIIOB. OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA THIMMYHBIX HeMETaUI0B. OKCHIBI HEMETAILIOB
U KHCJIOPOJOCOAEpKAaIIMe KHUCIOThl. BomoponHeie coeauHeHus. ['eHeTnueckas CBSI3b HEOPraHMYECKUX W OPTraHMYECKUX
BEILIECTB.

Hemonctpanuu. O6pa3iel HeMeTamuioB. O0pa3Iikl OKCHI0B HEMETAIIOB U KHCIOPOCOIEPKAIIUX KUCTOT. ['OpeHue cephi,

dbocdopa, xeneza, MarHusi B KUCJIOPOJIE.



JlaGopaTopHble ONBITHI. 3HAKOMCTBO € oOOpa3laMd HEMETAJUIOB W UX MPHUPOAHBIMU cOoequHeHusMH (paboTa ¢
KOJUIEKUMAMHU). Pacrio3HaBaHue XJIOpUI0B, CyJib(paToB, KapOOHATOB.

Pa3nen 8 . Xumusi v sku3Hb (9 yacos).

Xumus B IPOMBILIIIIEHHOCTH. [IpMHIMIBI XUMHYECKOTO IPOU3BOACTBA. XUMHUYECKAsT TEXHOJIOTUA. [Ipon3BoacTBO cepHOU
KHMCJIOTBl. XWUMHUKO-TEXHOJIOTUYECKHE IPUHIUIBI IONy4deHus: MeTtayuioB. [Ipom3BonacTtBo dyryHa u cramu. be3oTxomgHoe

IMPOU3BOACTBO. HpI/IMeHeHI/Ie XUMHUYCCKHUX BCIICCTB B GBITy. XumMuueckas IMPOMBINIJICHHOCTD M OKPY Karoliasa cpcaia.



3. TemaTuveckoe IIIaHUPOBAHME MO NpeaMeTy «Xumus» 11 Kiaace

Ne Tema ypoka KosauuecTBo
YpPOKa 4acoB
Pa3nen 1. BaxxHelimme xXuMu4ecKre NOHATHS M 3aKOHBI (7 4acoB)
1. | Atom. Xumnueckuii anemeHT. M30Tomsbl. 1
2. | 3aKOH coXpaHEHUsl MAacChl M SHEPTUH B XHUMHH. 1
3. | Ilepuonuueckuii 3akoH. PacnpenenieHne 3JIeKTPOHOB B aTOMaxX MaJlbIX MEPUOOB. 1
4. | Pacipenenennie 3eKTPOHOB B aTOMAaxX OOJBITNX MTEPHOJIOB. 1
5. | Honoxenue B IICX3D Bogopo/ia, TaHTAHOUOB, aKTUHOMIOB, HCKYCCTBEHHO MOJTYYEHHBIX AJIEMEHTOB. 1
6. | BaleHTHOCTB M BaJIeHTHbIE BOBMOYKHOCTH aTOMOB. 1
7. | OboOmaromuit ypok no teme «BakHeillme XuMu4yecKue MOHSATUS U 3aKOHBD». 1
Paznen 2. Ctpoenue BemecTBa (84acoB)
8. | OcHOBHBIE BUJIbI XUMUYECKUX CBsi3eil. IOHHAsl 1 KOBaJIEeHTHAs CBSI3b. 1
9. | CocraBrieHure AIEKTPOHHBIX (JOPMYIT BEIIECTB C KOBAJICHTHON CBS3BIO. 1
10. | Merayuindeckas cBsizb. BomopoaHas CBs3b. 1
11. | IIpocTpaHCTBEHHOE CTPOECHUE MOJIEKYII. 1
12. | Ctpoenue kpuctaioB. Kpucrajummueckue pemeTk. 1
13. | Ilpuynasl MHOTOOOpa3Hsl BEIIECTB. 1
14. | IloBTOpenue, 06001IeHNE U KOPPEKIIMS 3HAHUN M0 U3YYEHHOMY MaTepHaly. 1
15. | Koutpoabnas padora Nel mo temaM «BaxHeiiline XuMuyeckre NOHATHS U 3aKOHbI», «CTpoeHue 1
BEIIECTBA).
Paznen 3. Kinaccupukanus xXumMu4ecKux peakuui (6 4acon)
16. | Knaccudukammss XuMUYECKUX PEAKIIUM. 1
17. | Knaccudukaruss XuMUYECKUX PEAKIIUM. 1
18. | CKOpOCTh XMMUYECKUX PEAKIIHIA. 1
19. | CxkopocTh xuMHYECKUX peakiil. KuneTnueckoe ypaBHEHHE pEaKIHH. 1
20. | Karanus. 1




21. ‘ XHUMHUYECKOE PABHOBECUE U YCIIOBUS €0 CMELICHUS. 1
Paznen 4.PactBopnl (7 yacoB).
22. | lucnepcHbIE CUCTEMBI. 1
23. | CrnocoObl BRIpaKEHHS KOHIICHTPAIIMU PACTBOPOB. 1
24. | PemieHue 3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB ONPENEIEHHON MOJISIPHOM KOHIICHTPALIUH. 1
25. | [lpaktuueckas padota Nel. [IpuroTtoBiieHre pacTBOPOB C 3aJJaHHON MOJIIPHOM KOHIICHTPAIIHEH. 1
26. | DnekTponuTuyeckas aucconuanus. BogopoaHslil mokazarensb. 1
27. | Peakniuu HOHHOrO OOMeEHa. 1
28. | 'maponu3 opraHM4ecKuX U HEOPraHUYECKUX COCTMHEHUI. 1
Paznen S. daekrpoxumMudeckue peakiuu (7 4acoB)
29. | XuMHnuecKkrue HCTOYHUKU TOKA. 1
30. | Pan ctaHAapTHBIX 3JEKTPOIHBIX TOTEHIIMAJIOB. 1
31. | Koppo3usi MeTaioB U €€ npeaynpekIeHUE. 1
32. | DJIEKTPOIu3. 1
33. | DJIeKTpoau3. 1
34. | O60011eHrEe U IOBTOPEHUE 110 pasjeny « TeopeTuueckue OCHOBBI XUMUN. 1
35. | KontpoabHas pabora Ne2 no pa3neny «Teopernueckue 0CHOBbI XUMHI. 1
Paznen 6. Meranuasbl (12 yacos).
36. | O6mias xapakTepucTUKa U CIIOCOOBI OJYYCHHS] METAJLIOB. 1
37. | O030p METAUIMYECKUX ITEMEHTOB A-TPYIIIL. 1
38. | O6mwmii 0030p METAULTUYECKUX JIEMEHTOB b-rpyrii. 1
39. | Mens. 1
40. | uHk. 1
41. | Turan 1 XpoM. 1
42. | XKene3o, HUKEIb, IUIATHHA. 1
43. | CruiaBbl METaJLIOB. 1
44. | Oxcuabl ¥ THAPOKCHIBI METAJJIOB. 1
45. | Ilpaktuueckas pabota Ne2. PemeHue sxcrnepuMeHTaIbHbIX 3a7a4 110 TeMe «MeTauiby. 1




46.

Pemenue 3anau.

47. | KourpoabHas padora Ne3 nmo teme «MeTamjabh.
Pa3nen 7. Hemerasasl (10 yacoB)

48. | O630p HEMETAIJIOB. 1

49. | CpoiicTBa ¥ IPUMEHEHUE BAKHEUIIINX HEMETAJIOB. 1

50. | CBolicTBa M1 IPUMEHEHHE BAXXHEUIIINX HEMETAILIOB. 1

51. | OGmiast XxapakTepUCTHKa OKCHI0B HEMETAJIJIOB U KHCIIOPOJICOAEP KAIIUX KHCIIOT. 1

52. | OKucnuresbHbIE CBOMCTBA A30THOM M CEPHOM KHUCJIOT. 1

53. | Cepnas 1 a30THasi KUCJIOTHI. VIX mprUMEHEHUE. 1

54. | BojopoaHble COEIMHEHUS] HEMETAJJIOB. 1

55. | 'enernueckas CBsi3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB. 1

56. | Ilpaktuyeckas pabota Ne3. Pemenne skciepruMeHTaNBHBIX 3a/1a4 110 TeMe «Hemerambny. 1

57. | KonTpoabHas padora Ne4 nmo teme «Hemeranabi». 1

Pa3nen 8. Xumusi v :)ku3Hb (9 4acoB)
58. | XuMmus B npoMbIlIeHHOCTH. [IpUHIIUITBI XUMUYECKOT0 MPOU3BOJICTBA.
59. | XUMHUKO-TEXHOJOTUYECKHUE MPUHIUITBI TPOMBIIIJIEHHOTO TOJy4YeHHsI MeTaJIOB. [I[pou3BOICTBO UyTyHa.
[Ipon3BOACTBO cTamM.

60. | Xumus B ObITy. XUMHUYECKasi IPOMBIIINICHHOCTh ¥ OKPY KAIOMIasl Cpeia. 1

61. | UToroBasi KOHTpoJIbHasA padoTa NeS. 1

62. | Perienue sKCEepUMEHTANIBHBIX 33J1a4 110 OPraHUYeCKO 1 HEOPTraHUYECKON XHUMUMU. 1
63- | Peseps. 4
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