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AHHOTanus K padoueit nporpamme no xumnu (10-11 kaacesr) PI'OC

I'.E. Pymsuruc u @.I'. Peabaman

[Tporpammel pa3paboTaHbl Ha OCHOBE (eepabHOTO rOCYIapCTBEHHOTO 00pa30BaTEIbHOIO

CTaHaapTa OCHOBHOI'O O6IH€FO 06pa30BaHI/I${, KOHICIIIHUHU AYXOBHO-HPABCTBCHHOI'O PAa3BUTHA U

BOCIIMTAHUS JTUYHOCTH IrpakaaHuHa Poccuu, miiaHupyeMbIX pe3ysibTaTOB OCHOBHOTO OOIIETO

oOpazoBanusi, mporpaMmbl o xumuu 10-11 kmaccel. [Ipeamernas muanst yueOHukos I'. E.
Pynsutuca, ®. I'. ®enpamana: yueOHoe mocodue 1yist o01ieo0pa3oBaTebHBIX OpraHu3aIui /
A.M. Pageukunit — M.: IIpocBemienue Y‘lEBHO—METOI[I/I‘lECKI/Iﬁ KOMIJIEKC (YMK)
Pymsutuc I'.E., ®enpaman @.I'. Xumusa 10 xkiacc M.: ITpocsemenue 2018 Pyasutuc I'.E.,
®enpaman @.I'. Xumus 11 kiacec M.: Ilpocsenienune 2019 . Papenkuit A.M. YuyeGHoe nocoOue

1St o01ieo0pa3oBaTenbHbIX opranu3amuii 10-11 kmaccer M.: [Ipocsemenue 2020.

VUYEBHBIU TUIAH (KOJIMYECTBO YACOB) 10 kiacc — 2 yaca B Hefent0,68 yaca B rox 11
KJacc — 2 Jaca B HeJIer0, 68 9acoB B TOJ

JlaHHBII Kypc peayCcMaTpUBAET HeJIb:

Oceoenue 3nanuil 0 XUMUYECKOU COCTABIIAIOIICH €CTECTBEHHO-HAYUYHON KapTUHBI MUPA,
0 BXHEWIINX XMMHYECKUX MOHATHUAX, 3aKOHAX U TEOPHUSIX.
Ognadenue ymeHuamu TPUMEHATH IIOJyYEHHbIE 3HAHUS IS  OObBSCHEHUS
pa3HOOOpPA3HBIX XUMUYECKUX SIBICHUN U CBONCTB BEIIECTB, JUIsl OLIEHKUA POJUM XMMHHU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUU HOBBIX MAaTEPUAIIOB.
Pa3zeumue no3HaBaTEIbHBIX HHTEPECOB U UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSATENBHOTO MPUOOPETCHHUSI XUMUYECKUX 3HAHUU C HCIOIB30BAHUEM Pa3IUUHbBIX
MCTOYHUKOB MH(GOPMAIUH, B TOM YHCJIE KOMIIbIOTEPHBIX.
Bocnumanue yO0eXIEeHHOCTH B TO3UTHBHOW POJMM XHMHUU B JKU3HH COBPEMEHHOTO
o01ecTBa, HEOOXOAUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U
OKpY>Karollen cpene.
IIpumenenue NOoTyYEeHHBIX 3HAHUN ¥ YMEHU J171s1 6€30MIaCHOTO MCIIOJIb30BAHUS BEIIECTB
U MaTepualioB B OBITY, CEIIbCKOM XO34KiCTBE W Ha IMPOU3BOJCTBE, ISl PEIICHUS
MPAKTUYECKUX 3aJlad B IIOBCEJIHEBHOM JKM3HH, Ui NPEAYNPEKICHUS SBICHUH,
HaHOCSIIIUX BPEJl 3I0POBBIO YEJIOBEKA M OKPYKAIOLIEH Cpeie.

[IpennaraeMelii Kypc HE MPOTUBOPEUUT OOMIMM 3a/adaM INKOJIBl W HAIpaBlieH Ha

pelIeHue CIeyIONUX 3a/1a4:

BOCIHUTaHUE YOKAEHHOCTH B MIO3UTUBHOM POJIM XMMHUHU B KU3HU COBPEMEHHOTO
O6HI€CTBa, H€06XO)II/IMOCTI/I XUMHWYECKN I'PaMOTHOI'O OTHOLICHUS K CBOEMY 310POBBIO U
OKpY>Karollen cpere.

dbopMUpOBaHHE Yy YyYalIMXCs OOIMIEydyeOHBIX YMEHHUH W HABBIKOB, YHHUBEPCAIBHBIX
CHOCOOOB  NIEATENbHOCTH U KJIIOYEBBIX KOMIETEHIMH, TaKMX Kak: yMEHHe
CaMOCTOATCIIbHO n MOTHUBUPOBAHHO OpraHnU30BLIBATH CBOHO IMMO3HAaBATCIIbHYTO
NeSITeNIbHOCTD; HCIOJIb30BAaHUE DJIEMEHTOB MPUYMHHO-CIEICTBEHHOTO U CTPYKTYpPHO-
(YHKIIMOHATFHOTO aHAJINM3a; OMpPENEICHUE CYNIHOCTHBIX XapaKTEPUCTHK H3y4aeMoro
00BbEKTa; YMEHHE Pa3BEpPHYTO OOOCHOBBIBATH CYXKICHHs, JaBaTh OIpeaeIeHHUs,
MPOBOJIUTH JIOKA3aTENbCTBA; OLIEHUBAHHME M KOPPEKTUPOBKA CBOErO IIOBEJCHUS B
OKpY>KaroIllleM MUpe.

MOJITOTOBKA TBOPYECKH MBICIISIINX, YMEIOIIUX 0e3 Omacku 00palarsesi ¢ BEIeCTBAMU U
SHAOIMMX HMX IMMPAKTHYCCKOC 3HAUCHHUC, DKOJIOTHYCCKHU TI'PAMOTHBIX BBIITYCKHHUKOB. B



MpOLIECCE OBJIAJICHUSI XUMUYECKUMH 3HAaHUAMHM M YMEHHSIMHU Yy4allluecs JIOJKHBI
0CO3HaTh OYEBHJIHBIN (haKT: XUMHsI HE OoJiee oracHa, 4eM JIirooas Apyrasi Hayka, - OlacHO
€ HeMOHMMAaHHe WIH MPEHEOpEeKEHUE 3aKOHAMHM, YTO BEIET K CO3/IaHUIO0 HKOJIOTHUYECKU
HETIOJTHOIIGHHBIX TEXHOJOTUH W TIPOW3BOJICTB; OMACHO CO3HATEIHHOE HCIOJIb30BAaHUE
JOCTHKEHU XUMUYECKON HAyKU U XMMUYECKOIN MPOMBIIIEHHOCTH BO BPEJ1 YEIOBEKY.

® T[IOJIFOTOBKAa K CO3HATEJILHOMY BBIOOPY MpOPEcCHu B COOTBETCTBUM C JIUYHBIMU
CIIOCOOHOCTSIMHU W TTOTPEOHOCTSIMU OOIIECTBA.

OTan4uTeNbHON 0COOCHHOCTRIO IAHHOW MPOTPAMMBI SIBJIIETCS UCTIOIB30BaHUE TPOCKTHOM
METOJIMKH, CBSI3aHHON € peanu3alueil MEeXIUCIUIUIMHAPHON 00pa30BaTeIbHOM MPOrpaMMBbI
(GOpMUPOBAaHUS MPOCKTHO — HMCCIIECIOBATEIBCKIX KOMIETeHIMH. OCOOCHHOCThIO OpTraHHU3AINH
y4eOHOTro mpoliecca Mo JaHHOMY KypCy SBISIETCS IIMPOKOE UCTIOIb30BAaHUE METO/Ia MPOSKTOB U
CHCTEMHO — JIesTeIbHOCTHOrO Imoaxoaa, TP3 u PKM TexXHOJIOrui.

B pe3yabTrare m3ydeHuss xumuu Ha 0azoBom ypoBHe B 10-11 kiacce y4ammecst
AOJIKHBI

3HATh / IOHUMATh:

® gaxicHellwiue XUMUYECKUe NOHAmMUA: XUMHUYECKas CBSA3b, JJIEKTPOOTPULIATEIBHOCTD,
YTJIEPOJIHBIN CKeNeT, GyHKIMOHATbHAS TPYIIa, U30MEPHs, TOMOJIOTHS;

® OCHOGHblE 3AKOHbl XUMUU: COXPAHEHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTAaBa,
MEPUOJUYECKUI 3aKOH;

®  OCHOBHbBlIE Meopuu Xumuu: CTPOCHHUSI OPTraHNYECKUX COCTMHEHUI;

® gaicHellwiue eeuiecmea U Mamepuanvl: CEpHas, COJIAHAS, a30THAas1 W YKCYCHas
KHCJIOTBI;, IIEJIOYM, METaH, dTUJICH, alleTUJIeH, O€H30J1, dTaHOJI, KUPbI, MbLIA, TIIOKO03a,
caxaposa, Kpaxmal, KJeTyaTka, O€NKH, UCKyCCTBEHHbIE M CHHTETHYECKHE BOJOKHA,
Kay4yyKH, IJJACTMACChl; OCHOBHBIE METa/UIbl U CIUIaBBl, CEpHAs, COJISHAs, a30THas W
YKCyCHasl KUCIIOTHI, II€JI0YH, aMMHUaK, MUHEPAJIbHbIE yI00pEHUS;

® gavxicHelluiue XUMUyecKue NOHAMUA: BEeIIeCTBO, XUMUYECKUN 2JIEMEHT aTOM, MOJIEKYJIa,
OTHOCUTEJIBHBIC aTOMHAs W MOJEKYJSIpHAsT MacChl, HOH, QJJIOTPONUsS, W30TOIIHI,
XUMUYECKasl CBSI3b, ANEKTPOOTPULIATEIbHOCT, BaJICHTHOCTh, CTETIEHb OKUCIICHUSI, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA O0BEM, MOJSIPHBIM 00BEM, BEIIECTBA MOJICKYJSPHOTO H
HEMOJIEKYJISIPHOTO CTpOEHUS, pacTBOPBI, 3JEKTPOIUT u HEDJIEKTPOJIUT,
ANEKTPOIUTHICCKAs JAUCCOIMAINMS, OKHUCIUTENh W BOCCTAHOBHTENb, OKHCICHHE U
BOCCTAHOBJICHHE, TETLIOBOU YPPEKT peakiuu, CKOPOCTh XUMUYIECKON PEaKIINH, KaTallu3,
XUMHUYECKOE PABHOBECHUE, YIIICPOAHBIN CKeNeT, (DYHKIIMOHAIbHAS TPYIIIA.

® OCHOGHblE 3AKOHbl XUMUU: COXPAHEHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTAaBa,
MIEPUOIUYECKHM 3aKOH.

®  OCHOGHble meopuu Xumuu: XUMIUIECKOU CBSI3H, IJICKTPOIUTHICCKON JUCCOIMAIIHH.

yMeThb:
® Ha3zpleamp W3YyUYCHHBIE BEUIECTBA 110 «TPUBUAIBHON» WIM  MEXIyHapOJHON
HOMEHKJIAType;

® onpedensampb: BAJICHTHOCTb M CTENEHb OKUCICHMS XHUMHUYECKHUX DJIEMEHTOB B
OPraHMYECKUX U HEOPraHWYECKUX COEOUHEHMSIX, THUI XUMHUYECKOH CBS3UM B
OpPraHUYECKUX M HEOPTaHWYECKUX COEAVHEHHUSAX, 3aps]] MOHA, XapaKTep Cpelbl B BOJHBIX
pacTBopax COEAMHEHUN, OKUCIUTEIb M BOCCTAHOBHUTEINb, MPHUHAJJICKHOCTh BEIIECTB K
Pa3IMyYHBIM KJIacCaM XMMHUUYECKUX COEAMHEHUH.

® Xxapakmepu3oeamp: OO0IIME XUMHUYECKHE OCHOBHBIX KJIacCOB OPraHUYECKUX U
HEOPraHMYECKUX COEJMHEHUH; CTPOCHHE U XHUMHUYECKHE CBOWCTBA H3YUYEHHBIX
OpPraHMYECKUX W HEOPraHMYECKUX COEJAMHEHUH; 3JIEMEHTHl MaJblX IMEPHOJOB IO HX
NOJIOKEHUI0 B mepuoauueckoi cucreme JI.MI. MenzaeneeBa; oOuiye XUMHYECKHE
CBOICTBa METAJJIOB, HEMETAJLJIOB;



® 00BACHAmMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; TPUPOIY
XMMHUYECKON CBSI3M B OpPraHMYECKUX M HEOPraHMYECKHX BEILIECTBaX, 3aBUCHUMOCTb
CKOPOCTH XMMHYECKON PEaKkui U MOJOKEHUSI XUMHUUYECKOTO PaBHOBECHUS OT Pa3iIHMuHBIX
(baxTOpoB;

®  GLINOJIHAMbL  XUMUYECKUIl  IKCHepUMEHm  TIO  PACloO3HaBAaHUIO  Ba)KHEHIINX
OpPraHUYECKUX U HEOPIaHUUYECKUX BEILECTB;

® npPo6OOUmMp CaMOCTOATENBHBIA TMOMCK XWMHYECKOW HH(OpMAIMHM C HCIOIb30BAHUEM
Pa3IMYHBIX UCTOYHHUKOB (HAYyUHO-TIOMYJSPHBIX WU3/IaHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB MHTepHeTa); MCMOJIb30BAaTh KOMIIBIOTEPHBIC TEXHOJOTHM MJisi 0O0pabOTKH U
nepenayu XuMru4eckoi nHGOopMaIuu U ee MPeICTaBICHHS B Pa3IHYHbIX (hopMax;

®  UCnOb308aMb: KOMIIBIOTEPHBIE TEXHOJIOTUHU JUI1 OOpabOTKH U Mepesauyd XUMHYECKON
nH(bOpMallMK U €€ MPe/ICTaBICHNs B pa3IndHOi Gopme.

Hcnoab3oBats npuodpeTeHHbIe 3HAHUS U YMEHHUS B NIPAKTHYECKOM JAeATeJIbHOCTH U
MOBCEAHEBHOM KM3HU IS
® OIpeleleHUs] BO3MOXHOCTH IPOTEKAHHWs XHMHUYECKMX IIPEBpaAllCHUM B PAa3IMYHBIX
YCIIOBUSIX U OLICHKH MX IOCIIEICTBUM;
9KOJIOTUYECKU IPAMOTHOTIO MTOBEJAEHUS B OKPYKAIOLICH Cpele;
® OICHKM BIMSIHUS XUMHUYECKOTO 3arpsA3HEHUs OKpYXKarolled cpeapl Ha OpraHu3M
YeJIOBEKA U IPYTHUE JKUBBIE OPTaHU3MBI;
e (e3omacHOro oOpalieHus ¢ TOPIOYMMU M TOKCHUYHBIMH BEIECTBAMH, J1a0OpPaTOPHBIM
o0opyI0BaHUEM;
® KPUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHMUYECKOW HH(POpPMalUH, IMOCTyMaroued u3
Pa3HBIX UICTOYHUKOB.
® [IOJIy4ECHHUS 3HAHUU MO JPYTHUM YUeOHBIM MpeAMETaM.
e 0OEpeXHOro U CO3HATEILHOIO OTHOLICHUS K ce0e, OKpYIKaroIInUM, IPUPO/JIE;
®  YJIOBJIECTBOPEHUSI KOMMYHHUKATUBHBIX TOTPEOHOCTEN B yUeOHBIX, OBITOBBIX, COLIUAIBHO —
KyJbTYPHBIX CUTyallUsX OOLICHMUS,;
® [IOHMMaHMsA B3aUMOCBA3M Y4eOHOro mpeaMera ¢ OCOOEHHOCTSIMM Hpodeccuit U
po(hecCHOHANBHON JIeATEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 10 JaHHOMY
y4eOHOMY IpPEIMETY.

MNOACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma nporpamma no xumuu 10-11 kmacc Ha ypoBHE CpeTHETO
obmiero oOpa3zoBaHusi pa3paboraHa Ha ocHoBe DenepaabHOrO0 3aKOHAa OT
29.12.2012 Ne 273-®3 «OO6 oOpazoBanun B Poccuiickoii ®Denepauun»,
TpeOOBaHMI K  pe3yibTaTaM OCBOEHHMS  (elepasibHOW  00pa3oBaTEIbHOU
nporpammbl cpenHero oobmiero odpaszoBanus (POII COO), npencraBieHHBIX B
®denepaibHOM TOCyAapCcTBEHHOM oOpa3oBarenbHoM ctaHaapte COO, ¢ yuérom
Konnenmuu mnpenogaBanust yuyeOHOTO TpeaMmeTa «XUMUS» B 00pa30BaTEIbHBIX



OpraHu3alusax Poccutickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
oOpa3oBaTeibHBIE MPOTPAMMBbI, U OCHOBHBIX TOJIOKEHHH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepannn Ha nepuon 1o 2025 roxa» (Pacnopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAXO0/J0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUH, K ONPENEICHUIO
oOrmielt crpaTeru 00y4YeHus, BOCITUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEIICTBAMH
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuenTyanbHbie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
COJIEpKaHMsl, PE3yJbTaTOB OOyuYeHHS W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XVMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
oO1reo0pa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacTblo UX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpUIAIOLIMM 3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeJIoBeKa, a TaKKe »SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
30pOBBI0 M NPUPOAHOW cpene. Peanmsyercs Xumudeckoe 0Opa3oBaHHE
oOyyJaromuxcs Ha YPOBHE CpeHero ooiero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera «XuMHUA», COJEpPKaHME M IOCTPOEHHE KOTOPOro ONpeleeHbl B
porpaMme N0 XMMHUHU C YYETOM CHEUU(PUKA HAYKU XUMUHU, €€ 3HAYEHUS B
MMO3HAHUU TPUPOJBl U B MATEPUATIBLHOM XKWU3HU OOIIECTBA, & TaKkKE C y4ETOM
o0mMX 1eJedl M NPUHLHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XHUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0cOOYylO pojib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/JaHUU HOBOW 0a3pl MaTepUaIbHOWU KYyJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHH€ IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOABLl U YEJIOBEKa, KOTOpoe (POopMHUPYETCS B XMUMHH Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHSI.

TecHO B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHUS CTalla
HEOTHEMJIEMOM YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM yCIIOBUEM YCIIEUIHOTO
Tpyla W SKU3HU KaXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBJieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTHSI 4YEJIOBEYECTBA — ChIPHEBOM,
HSHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B cootBercTBUM ¢ OOmMMHU LEISIMH M MNPUHIUIAMH CpPEIHETr0 OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb



W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM IS BbIPAOOTKHM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, MPOJOJKECHUS
00pa30BaHus B pa3INYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBistomiuMu  TIpeAMeTa  «XUMHs»  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIIOUECHHEM 3HAHUN U3 OOLIEeH XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBbI 3HAHWW NPU U3YyUYCHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTH PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3y4YEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAIX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHHYECKHUX
COCIMHEHUW, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MpeACTaBIeHU O cTpoeHun BemiecTB. CBeneHUsT 00 U3yyaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIVIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM MOJy4YarOT pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEJCTABICHUS] O XUMHYECKON CBSI3U, KIacCHU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[lon HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBax U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEJOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,
rIy0oKe TMOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIOIIENH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BaKHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUH, a TAKXKE O XMMHUUYECKUX PEAKIUAX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnojHsercs B Kypcax 10 m 11 kmaccos
3JIEMEHTAMH COJCPKAHUS, HMEIOIIMMHU KyJbTYPOJIOTHUYECKHM W MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBSI3U XUMHUHU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIBHONW M MPAKTUYECKOM
JESTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUSA K IIpolieccy



TBOPUYECTBA B O0JIACTU TEOPUU U MPAKTHUYECCKUX MPHIOKECHUN XUMHUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3AHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATh MH(MOpPMALUIO U
MPUMEHSITh €€ JUIsl TIOTOJIHEHHWS 3HAHUM, PEIICHUS HWHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENBCKUX 3a/1au. B 11enoM copepxanue yueOHOro
npeamMera «XUMHS» ~ JTAHHOTO  ypOBHS  M3Y4YEHHS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHUPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHMUS
¢unocockux HAEH, TaKUX KakK: MaTepUaJbHOE €IUHCTBO HEOPraHWYECKOIO H
OpPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUW IYTEM OSKCIIEPUMEHTA U
pelieHrss TPOTUBOPEYMM MEXay HOBbIMH (akTaMd U TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PELIEHUH SKOJOTMYECKUX MPOOIieM, a
TaKKe podemM cOepekeHUsT IHEPTETUIECKUX PECYpPCOB, CHIPhS, CO3JJaHUSI HOBBIX
TEXHOJIOTUI U MaTEPHUAIIOB.

B mane pemeHuss 3aga4  BOCHUTAHUs, PAa3BUTHS W COLUAIM3AIUU
0o0yyYaromuxcsi MPUHATHIE MNPOrpaMMON MO XHUMHUHU MOJIXOJAbl K OINPEIEICHUIO
CoIepKaHUsl H TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (hopMupoBaHme
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUHM, wuMelomuUX 0a30Boe 3HAYECHHE IS
pa3IUYHBIX BHJOB JIEIATEIbHOCTH: pelleHus MpoOieM, IOUCKa, aHaiu3a u
00paboTKH MH(pOPMALIH, HEOOXOIUMBIX 711 IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIEeN0BATENbCKONM AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus, TaK U HA YPOBHE CpeHEro o01ero o0pa3oBaHus, Mpy ONpPeIeICHUN
COJIEpKATENIbHOM XapaKTepUCTUKU LeJed W3yYeHHs MIpeAMETa HaIpaBJICeHHEM
NEPBOCTETIEHHOW 3HAYMMOCTH TPAJUIUOHHO NpU3HAETCS (HOPMHPOBAHHWE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. C
METOJMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4eHUs
peAMETA SIBIISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJAaBHBIMHM IEISMH H3Y4Y€HUs IpeameTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIIAIOTCS:

e (¢opMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK BaKHEHIICH
COCTaBJISIFOIICH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOI1
JIekKAT KITIOUEBBIC MOHATHS, (yHIAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $I3bIKA HAayKH, YCBOCHHUE W TMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHEl
UX Pa3BUTHUS U CTAHOBJICHHS;



e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX JUIsi MPUOOpETEHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIISCTB W XHMHYECKUX SIBIICHHMA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKOHN M TIOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHH M CIOCOOOB JESATEIHHOCTH, CBSI3aHHBIX C HAOIIO/IEHUEM
U OODBSICHEHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atumM, comepikaTtenbHass XapaKTepUCTHKA IeJiel U 3a71a4 U3yJICHHUs
MpeaMeTa B IPOrpaMMme 1Mo XUMHUHM YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
MPEToJIaBaHNK  XUMHHM B OOJNbIIed  cTemeHu OTHAETCS  MPEANOYTCHHE
MPAKTUYECKONH KOMIIOHEHTE COACp)KaHUA OOydYeHHUs, OPHUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3aIiy, BIAJICIOIIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHONW TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHHUSMH aKTUBHOTO TOJYYCHHS 3HAHWM W MPUMEHECHHSI WX B PEAbHON JKU3HU
TUTSE pEIICHUS IPAKTUIECKUX 3a7ad.

B cBf3u Cc 3TUM TIpU U3YYEHUH TpeaMera «XHUMHS» JTOMUHHUPYIOIIee
3HauUEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:

ajanTanys 0O0y4aromUXCs K YCIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYarOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIINI), WMEIOIIMX YHUBEPCATbHOE 3HAYEHUE JUIsI PA3THYHBIX BHUJOB
JeSTENbHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHaliu3a U o0paboTku MHOpMaIuHy,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS OIbITa JACATEIBHOCTH, KOTOpas 3aHUMaeT
BOKHOE MECTO B TIO3HAHWW XUMHH, a TakKkKe I OICHKA C TTO3HIIHH
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHSHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJAHYIO CPENy;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MOMCKA M aHajIn3a Y4eOHOU U
HAyYHO-TIOMYJIIPHON MH(DOPMAITUU XHMHYECKOTO COJIEPIKAHMSI;

(dhopMHpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, Ha0II01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHUYECKOTO
DKCIIEPUMECHTA;



BOCMIUTAaHUWE Yy OOydYarommxcss YOEKIEHHOCTH B TyMaHUCTHYECKOM
HAIPABJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PEUICHUHU TJI00aTBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOTHEHUS YHEPTETHICCKUX PECYPCOB U
COXPaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUW JJIS MPUHATHAS TPAMOTHBIX pPEHICHUH B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B ydyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MNpPeAMET <« XHUMHS»
0a30BOT0 YpOBHS BXOJIUT B COCTAaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAyUYHBIE
IPEIMETHD.

OO6m1ee YuciIo 4acoB, OTBEAEHHBIX JJISI U3YUYEHUs XUMUH, Ha 0a30BOM YPOBHE
cpeanero ooOiiero odpazoBanusi, coctaisieT 136 yacoB: B 10 kiacce — 68 vaca (2

yac B HeJienro), B 11 kinacce — 68 yaca (2 yac B HeIeINIO).
COJAEPKAHUE OBYUEHUA

10 KITACC
OPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMMH

[IpenmeTr opraHM4YecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BELIECTB M MaTepHaNoB. Teopus CTPOEHUS OPraHUYECKHX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE Mo10KeHUs. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKux BemiecTB. [omosiorusi, u3oMepua. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COEIUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o KinaccupUKAMKM OpraHUYECKUX BerecTB. HoMeHkmarypa
OpraHMYECKUX COCIUHEHUN (CHUCTEeMaTHYecKas) W TpUBUAJIbHBIE Ha3BaHUS
BAKHEHUIIIUX MPEICTABUTENICH KJIIACCOB OPraHUYE€CKUX BEIIECTB.

ODKCNIEPUMEHTAIbHBIE METOJIBl M3YYCHHUSI BEIIECTB W WX MNPEBPALLCHUMN:
O3HAKOMJICHHE C O0Opa3llaMu OpPraHWYECKUX BEIIECTB M MaTepHalaMH Ha WX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUH psia. MeraH U 3TaH —
IPOCTEHIINE MPEICTAaBUTEIN aJIKaHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBa
(peakuuu 3amMelieHuss U TOPEHHUs), HAXOXJICHUE B MPUPOJE, TOJy4YCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHIN Psifl. DTUIEH U MPOIUJIEH —
IPOCTEHIINE MPEICTABUTEIN aJIKEHOB: (PU3MYECKHEe U XUMUUYECKHE CBOMCTBa



(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHMH, OKHUCICHHS W
HOJMMEPHU3ALINN), TOTYUYEHHE U TPUMEHEHUE.

Ankanauensl: OyTtaaueH-1,3 u MetwnOyTraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOWCTBA (peakius nonuMepusanuu). [lomydeHne CUHTETHYECKOTrOo
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIIEH
— MPOCTEUIINIA NpPeICTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHUYECKHE CBOMCTBA (pEakUUU T'MIPUPOBAHMS, FAJIOI€HUPOBAHUS, THApPATALUH,
rOpEeHUs), NOJYyUYEHUE U IPUMEHEHUE.

Apenbl. beHszon: cocrtaB, cTpoeHue, QU3NYECKHME U XUMUYECKUE CBONCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHHE W MpuUMeHeHue. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN02EHUPOBAHUA U HUMPOBAHUA), NOIyYeHue u npumeneHue. TOKCHYHOCTD
apeHoB. ['eHeTMuYecKas CBA3b MEXAY YIJIEBOJAOPOJAMM, IPUHAUICKAUMU K
Pa3JIMYHBIM KJIACCaM.

IIpuponHble MCTOYHMKH YTrIAEBOAOPOAOB. I[IpHpomHbIii Tra3 W IONMyTHBIE
Hedrsaple Ta3pl. Hedth m e€ mpoucxoxkaenne. CrocoObl mepepaboTKu HEPTH:
NEPEeroHKa, KPEKUHI (TePMHYECKUH, KaTaluTU4YecKui), nupoiu3. IlpoaykTel
nepepaboTKu HepTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIi
YTOJb U NPOAYKTHI €r0 NepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPAILCHHIA:
O3HaKOMJIEHHME C oO0pa3laMM IUIacCTMAacC, KaydyyKOB M PpE3HHBI, KOJUIEKIUH
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBENCHUE NPAKTUYECKON PAOOThI: MOJYyYEHHE 3THUIICHA
Y U3YYEHHUE €TO CBOMCTB.

PacuérHrple 3ana4n.

Bblunciiennsi 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMma,

KOJINYECTBA MCXOJHOI0 BEMIECTBA WM MPOJAYKTA PEAKIHUH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

Kucaopoaconepskamue opranndecKue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METAHOJ W 3TAaHOJ: CTPOEHUE,
(du3myeckre M XUMHUYECKHME CBOMCTBa (peakiuu C AaKTUBHBIMU METalaMH,
raJloreHOBOJIOPOJIaMU, TOPEHHUE), MNpUMEHEHUE. BOIOpOoJaHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€  CHUPTHL. DTUJIEHIJUKOJIb W TJIMUEPUH: CTPOECHUE,
¢uznyeckre W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJIaMU, Ka4eCTBEHHAsl peaklvsi Ha MHOrOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHneHre rmuuepuHa u STUIECHTJIMKOJIS.



@deHoN: CTPOCHHWE MOJEKYJbl, (U3NYECKHEe W XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ipumenenne genona.

Anpneruabl U kemowuvl. DopManbIaerul, AalueTAIbIACTHI: CTPOECHUE,
(¢u3NYecKue U XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3nYecKkne U XMMHUYECKUE CBOMCTBa (CBOICTBA,
oOuue A Kiacca KUCIOT, peakuus dTepruuKalim), MoTydYeHue U TpUMEHEHHE.
CreapuHOBasi W OJICMHOBAs KUCJOTHl KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoasl:  cocraB, KilaccH(pUKalnMs ~ YriieBogoB  (MOHO-, JU- H
nosiucaxapubl). ['moko3a — mpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcuaom Menu(ll), oxkucnenue amMMmmadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXICHUE B MPHUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonos3a kak npupoaHsle noauMmepsl. CTpoeHHe Kpaxmana u
ueuoao3bl.  dU3Myeckue M XUMUYECKHE CBOWCTBAa KpaxMmana (THUIpOJIiu3,
KayeCTBEHHAs PEaKIIHs C HOJIOM).

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MPEBpALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmeau(Il), B3aumonelicTBUE Kpaxmalia C HOJIOM),
MPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3agaun.

Bblunciienns 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTAa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoziepxkanme OpraHnueckue COeIMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHuyeckue coeauHeHus. Duzndeckue
M XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIuiMHA). buonoruueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTupl.



benkn kak npupoHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHas,
BTOPUYHAsT M TPETUYHAs CTPYKTypa O€IKOB. XHMHYECKHE CBOWCTBa OEJKOB:
TUAPOJIU3, IEHATypalvs, KAYeCTBCHHBIC PEaKIIMU Ha OCJIKHU.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPAILCHUMN:
HaOJIOZICHUE U OMKCAHUE EMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OEIKOB MpU
HarpeBaHUHU, IBETHBIC PEAKIIUU OCITKOB.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TMOHSTUS XHUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUW: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALUS U TOJIMKOHICHCALIHS.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MNPEBPALLCHUM:
O3HAKOMJICHUE C 00Opa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnupeaMeTHbIe CBS3HU.

Peannsanps MeXNpeIMETHBIX CBA3EH IPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCyIIECTBISETCS dYepe3 HCIONIb30BaHUE KaK OOIMMX eCTeCTBEHHO-
HAay4YHBIX TIOHSTUH, TaK W MOHATHH, ABISIONIUXCA CUCTEMHBIMU JJISI OTAEIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHSTHS: SIBIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiIacCUuUKaIus, IEePHUOIUIHOCTb, HAOIIOJCHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: Mmarepus, DJHEpPrus, macca, aroM, DJJIEKTPOH, MOJEKYIa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTe3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OEIKH, YTIEBOJbI, >KUPHI,
(hepMEHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHonorus: NHUIIEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MPENapaThl, MaTe€pUaIbl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeaneCKHe OCHOBBI XUMHH



Xumuyeckuii 3ieMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000JI0uKa. DHEPreTUYeCcKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ielieHUus AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYpAIUsi AaTOMOB.

ITepunonnueckuit 3akoH u I[lepronnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b MEpUOANMYECKOr0O 3aKoHa U [leproanmdeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. 1. MenzeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPyIIaM M TEepUOaM.
3HaueHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBsI3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHUS KOBAJIEGHTHONW XWMHUYECKOW CBs3M (OOMEHHBIH UM  JIOHOPHO-
akuentopHsiil). Bomopoanast cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHus. MIOHbI: KATUOHBI U AaHUOHBI.

BemecrBa  MOJIEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEILECTBA. [HIMbl KPUCTALINYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUYECKON PEIIETKU.

[Tonsitue o aucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10J14 BEIIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. |'€HEeTHMYecKas CBS3b HEOPraHUYECKHUX BEILECTB,
MIPUHALICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuyeckas — peakius.  Knaccudukanuss  XMMHUYECKHMX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHHsS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SJHEPTUHN NP XUMHUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iuuHbIX (hakTopoB. OOpaTnMbie
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIAE HAa COCTOSHHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutryeckas aucconuanua. CuibHbIe U caadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaJIbHAs, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEHIECTB M WX MpEeBpallCHUN:
nemoHctpanusa tabmun «l[lepuonnyeckas cuctema xumudeckux snemeHtos . U.
MenneneeBay, u3ydeHUE MoOJeNed KPUCTAUNIMUECKUX PEHIETOK, HAOII0ICHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCUAA
BOJIOPOJA B MPUCYTCTBUHU KaTAIM3aTOPa, ONPEAEIEHUE CPEIIbl PACTBOPOB BEILIECTB
C TOMONIbIO YHUBEPCAIBHOIO HWHIUKATOPA, pEaKIHH HOHHOTO OOMeEHa),



MIPOBEJICHNUE TTPAKTHUECKON paboThl «BiausHue pa3andHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU peakiium.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKMX peakiuid, B TOM UHUCIE
TEPMOXUMHUYECKUE PaCUEThl, Pacu€Thl C HCIOJb30BAHUEM TOHATUS «MacCOBas
JI0JIs1 BEILIECTBAY.

Heopranuuyeckast xumus

Hemeramner. Ilonoxxenune HemeramnoB B llepuogumueckont  cucreme
xumuuyeckux sieMeHtoB JI. M. MeHnmeneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusznyecKkre CBOHMCTBA HEMETAUIOB. AJUIOTPONHS HEMETauIoB (Ha MpUMEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHS) W HX  COCIMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIIUX KUCTIOT, BOJOPOJIHBIX COSIUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramioB B [leproanyeckoil cuCTeME XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MeTayuioB. O0mue puznueckue cBoicTBa MeTamioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUI PSJ HAMIPSKEHUI METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXKHEUIIMX METAUIOB (HATPUM, Kalluid, KalbLIHM,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MOMydYeHUsT MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOJbI M3YUYEHMsS] BEIIECTB M HX MpEeBpallCHUM:
M3yYCHHE KOJUICKIIMH «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJIeHHEe M OIMCaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHIA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIEC PEAKI[MM Ha KATUOHBI METAJJIOB).

Pacuérnrie 3anaun.

Pacuérpl mMaccel BemecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYacCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xuMun B oOecriedeHUU SKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEeBOM
0€30MacHOCTU, pPa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEIIECTB U XMMUYECKUX PEAKIIHI.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJIEHHOTO
MOJTyYEHHUS BaXKHEUIIINX BEIECTB.



YemoBek B MHUpPE BELIECTB M MAaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE
MaTepualbl, KOHCTPYKUMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMUKa,
MaTepuanbl JUIsl AJEKTPOHUKH, HaHOMAaTepuasbl, OPraHMYECKUE U MHHEpaJbHbIE
yaoOpeHus.

XHUMHSI ¥ 3I0pOBBE YEJIOBEKA: IpaBUjIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  U3YYEeHUW OOmmed
HEOpraHn4eckoi xumMuu B 11 Kiacce OCylIECTBISETCS YEPE3 UCMOJIb30BAaHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHM, TaKk MW TMOHATUH, SBISIFOIIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

@usnka: MaTepusi, IHEPTHsL, MACCa, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIIeCTBa, (PU3MUYECKUE BEIIMYUHBI U EIUHUIBI X
U3MEPEHUS, CKOPOCTb.

buonorus: kieTrka, oOpraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE OPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHonorusi: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
NPOMBIIUIEHHOCTh,  (hapMalieBTUUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA IIPOTPAMMEBI 110 XMMHWNU HA BA30BOM YVYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS OOYYAOIIMMHUCS MPOTrpaMM CPEIHEro OOIIEero
oOpa3zoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaAMeTHbIM). HaydHo-MeToauueckoil OCHOBOW i pa3pabOTKu
IUTAHUPYEMBIX PE3yJIbTATOB OCBOEHUSI MPOrPaMM CpEIHEro oOiero oOpa3oBaHMs SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN
MOJXO/I.

B cooTBETCTBHMU € CHUCTEMHO-JESTEIBHOCTHBIM TMOAXOAOM B CTPYKTYp€ JIHUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS
npeaMeTa « XMMHUsH Ha YPOBHE CPEeTHET0 00IIero oOpa3oBaHus BBIJEICHBI CIEAYIONINE COCTABIISIIOIIHIE:

OCO3HaHHE OOYYAIOMIMMHUCS POCCUMCKOM Tpa)¥KAaHCKONM UIACHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BHUTHIO,
CaMOCTOATEIBHOCTH U CAMOOIPEIETICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOKIEHUN JTMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauiuii 6a30BOM HAYKU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroOlIUXCS PYKOBOJCTBOBATHCS B CBOEH ACATEIHLHOCTH I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, MIPUCYIIUMHU [IETOCTHONU CUCTEME XUMUIECKOTO 00pa30BaHus;

HaJIM4KE MPABOCO3HAHUS IKOJOTUYECKON KYIbTYPBI U CIIOCOOHOCTHU CTaBUTH IEIH U CTPOUTH JKU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B €IUHCTBE y4eOHOM M BOCHUTATENbHOU
NESATETbHOCTU B COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU H
ujeasaMu POCCUUCKOTO TPakJIAaHCKOrO OOIIECTBA, MNPUHATHIMU B OOIIECTBE HOPMaMH M TIpaBUJIaMH TMOBEACHUS,
CIIOCOOCTBYIOITUMU MIPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYArOIITIXCS.

JInyHOCTHBIE PE3yNIbTaThl OCBOCHUS MpeaAMeTa «XUMUS» OTpaxaroT cpOpMUPOBAHHOCTH OIbITA MO3HABATEILHON U
MPAKTUYECKOMN JEATETbHOCTH 00YUYarOIIUXCs M0 peaiu3allii MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YKCJI€ B YaCTH:

1) rpa:x1aHCKOr0 BOCIMTAHMS:

OCO3HaHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEHN, YBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;



MPEACTABIICHUS O COLUAIIBHBIX HOpMaXxX M MpaBUiiaX MEXIMYHOCTHBIX OTHOILIEHHH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHN NEATEILHOCTH MPHU CO3JaHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYE€OHBIX U
MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUU XUMUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI APYTUX MPHU aHAIU3E PA3TUYHBIX
BHJIOB YYEOHOU €SI TENHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOT'O OTHOIIIEHUS K UCTOPUUYECKOMY M HAYYHOMY HACJICIMIO0 OT€UYECTBEHHON XUMHUH;

YBOKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUM M MPAKTUUECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, UYTO
JOCTIDKEHUS HAyKW €CTh pe3yJNbTaT JJIMTEIbHBIX HAOMIONCHUNM, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX TTOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEepeca W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH M TOCJIECAYIOIIEM aHaiu3e HHGOpPMAlUU O TMepPeOBBIX
JOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3AHHBIE C XMMUYECKUMU SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBApHILEH C MO3UIINI HPAaBCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHMs KyJbTYPHbI 310POBbS:

MMOHMMAHMS IIEHHOCTEN 3/I0pOBOro M 0Oe30macHOro odpasa »KW3HU, HEOOXOJAUMOCTH OTBETCTBEHHOTO OTHOUIIEHUS K
COOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHus1 TpaBui O€30MacHOr0 OOpaleHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOW XU3HU U B TPYIOBOU
NEATEIBbHOCTH;

MOHMMAHUSl 1IEHHOCTH TMpPaBWI HWHAUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B CHUTYaIUSX,
YIPOXKAIOIIKMX 3I0POBbIO U KU3HU JIIOAEH;

OCO3HAHMS MOCIEJACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT 0I5, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€0OHO-MCCIIEOBATEIIbCKON JEATENBHOCTH, OOIIECTBEHHO TOJIC3HOM,
TBOPUYECKOW U IPYTUX BUJIAX JICSITEILHOCTH;

YCTAHOBKHM Ha aKTHMBHOE yYacTHE B PEIICHUM MPAKTUUYECKUX 3a7a4 COLMAIIbHOW HAMpaBIECHHOCTH (B paMKax CBOETrO
KJ1acca, IIKOJIbl);

WHTEpeca K NPAKTUYECKOMY H3YUEHHI0 MpodecCcuid pa3IuvyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJIbHOW TpaeKTOpuu oOpazoBaHus, Oyaymied npodeccun u
peanu3auyu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH O0IIIECTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMS:

AKOJIOTMYECKH 11€71IeCO00pa3HOTO OTHOIICHUS K MPUPOJE, KaK UICTOUHHUKY CYIIIECTBOBAHUS XKU3HHU Ha 3eMIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, BIMSHHUS SYKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHE
IIPUPOTHOMN Y COLUAIIBHOW CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BAHUS JOCTMXKEHUNW XUMHUU IS PEIICHUS BOIMPOCOB PallMOHAIBHOTO
MIPUPOIOTIOIB30BAHUS;

AKTUBHOT'O HEIPUATUS JIEWCTBHM, NPUHOCAIIMX BpPEJ] OKPYXKAIOLIEH NPUPOJHON Cpelne, YMEHUs IMPOTHO3UPOBATH
HEeOIaronpHUATHBIC SKOJIOTMYECKUE MTOCISICTBHS PEANPUHUMAEMBIX JEHCTBHI U IIPEIOTBPAIATh UX;

HaJIM4Yusl Pa3BUTOTO IKOJOTUYECKOTO MBIIIICHHUS, YKOJIOTHYECKOU KYIbTYphl, ONbITa JAEATEIbHOCTU IKOJIOTUYECKOM
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI MMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMANILHOW MPaKTHKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMo(hoouH;

7) HEeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHUsl CHenuUKA XMMHUHM KaK HayKd, OCO3HaHUA €€ PO B (POPMUPOBAHUHU PAINMOHATIHLHOTO HAYYHOTO
MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHHUS 00 OKPY)KalIeM MHUPE Kak O €IMHCTBE MPHUPOJLI U 4YEJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPOOJIEM COXpaHEHUs MPUPOTHOTO PABHOBECHS;



yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH [UISi COBPEMEHHOM NMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HAIPABJICHHOCTH W Ba)KHOW POJIM B CO3/JaHMHM HOBOW 0a3bl MaTEpHATIbHOM KyJIbTYPBI, PEHICHUH TJI00aJbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPreTHUUYECKOM, MHUIIEBOM M SKOJOTMYECKON OE30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, OOECIEUCHUH YCIIOBUM YCMEIIHOTO TPyJa M AKOJOTHMUYECKH KOMGPOPTHOM JKM3HU KaXIOTO 4YJIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: MOHUMAHUS CYIIIHOCTM METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS VIS aHAIW3a U OOBSICHEHMS SIBJICHUN OKPYXKAloIIEero MUpa U
MPOUCXOJAIIUX B HEM HW3MEHEHMH, yMEHHs JejlaTb OOOCHOBAaHHBIE 3aKJIIOYEHUS] HA OCHOBE Hay4yHbIX (PaKTOB U
MMEIOIIMNXCS JAHHBIX C LIEJbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BAaTh XMMHUYECKUE 3HAHUS ISl PELICHUs TPOOJIeM B pealibHbIX KU3HEHHBIX
CUTYyalLUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEI0OBATEIbCKOM JIESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY IMOTYUYEHUIO HOBBIX
3HAHHM 110 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM Tpy/Jia B pa3IMUHbIX chepax mpodeccuoHaIbHON AesITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CPeHEro o01iero oopa3oBaHus
BKJIIOYAIOT:

3HaYMMBbIE IS (DOPMUPOBAHMS MHPOBO33PEHUS OOYyYaIOMMXCS MEXKIUCHUIUIMHAPHBIE — (MEXIPEAMETHBIC)
OOIIIeHAyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KAPTUHBI MHpa W CHENU(UKYy METOJOB TO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPrus, SBICHHE, MPOIEeCC, CHCTeMa, HAy4HbIH (akxT,
PUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCClIeIOBaHUE, HAOIIOIEHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC y4YeOHBIC NEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, DPETYJISTHUBHBIC), 00ECIICUMBAIOIINE
dbopmupoBanre QYHKIIMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YYaIOIUXCS;

CIIOCOOHOCTh OOYYaIOMIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIUCIMIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS H
yHUBEpCaAJIbHbIC yUeOHbIE IEUCTBUS B TTO3HABATEILHOM U COIMATIBLHOM MPAKTHKE.



MeranpeaMeTHbIE  pPE3YJbTAaThl  OTPAKAIOT  OBJAJACHHE YHUBEPCATBbHBIMH  YYCOHBIMH  I103HABATCIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSIMMU.

OBJjiaieHne YHHBEPCATbHBIMHM Y4eOHBIMM NO3HABATEILHBIMY JAeHCTBUSIMHU:

1) 6a3oBbI€e JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITEeILHO (DOPMYJIMPOBATH M aKTyaJIHU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

ONpeAesaTh 1ENU ACATEIbHOCTH, 3aJaBasi mapaMeTpbl M KPUTEPUU HMX JOCTHXKEHHS, COOTHOCUTH PE3yJIbTaThl
JEATEIbHOCTH C MOCTABICHHBIMU IICIISIMU,

UCIOJIB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS! — BBIJCATh XapaKTepHbIE MPU3HAKU
MOHSATHA M YCTAHABJIMBATh HMX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS I OOBSICHEHHUS OTICIbHBIX
(haKTOB U SIBJICHHII;

BBIOMpATh OCHOBAHUSI M KPUTEPHUU IS KIacCU(PUKAIIUU BEIIECTB U XUMUYECKUX PEaKITUM;

YCTaHaBJIMBATh PUYNHHO-CIEACTBEHHbBIC CBSI3U MEXKAY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTDH JIOTUYECKHE pacCyXAeHUsI (MHIYKTUBHBIC, NCAYKTUBHBIC, 1O aHAJOTHH), BBISABISATh 3aKOHOMEPHOCTH U
IIPOTHBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MIPUMEHSIThH B TIPOIIECCE MO3HAHUS, UCTIOIB3YEMbI€ B XUMHUKM CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, TPE0OpPa30BhIBATH
MOJIE/IbHBIE TPEJCTABICHUSI — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMHuueckas (opmylia, YpaBHEHUE XUMHUYECKOUH
peaKkuu — MpU PEIICHWH Y4YeOHBIX ITO3HABAaTEIBHBIX W IMPAKTHYCCKHX 3aj]ay, MPUMCHATh Ha3BaHHBIC MOJCIIHHBIC
MPEJCTABIICHUS JJIs1 BBISBJIICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe McCCIIe0BaATEIbCKHE T1eHCTBHUA:

BJIaJIETh OCHOBAMH METO0B HAy4YHOT'0 MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dbopMyIHpoBaTh MMM W 33Ja49M  HCCIICIOBAHMS, HCIIOJNB30BaTh IOCTABICHHBIE M CAMOCTOSITEIHHO
chopMyIHMpOBaHHBIE BOMPOCKHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABbIKAMU  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUA U TPOBEACHUS  YUYEHUUYECKUX  DKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh yMEHMs HAOMIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIbHO IPOTHO3HUPOBATh €ro pe3yJbTar,
dbopmynupoBath 000OIIEHHUS ¥ BBIBOJALI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3YJbTAaTOB MCCIICAOBAHUSA, COCTaBIISITh
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;



npuoOpeTaTh OMNBIT YYEHUUYECKOM HCCIIENOBATENbCKON W MPOEKTHOU NEATENbHOCTH, MPOSBISATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pEIICHHs MPaKTUUYECKUX 3ajad, NIPUMEHEHHUIO PA3JIMYHBIX METOOB
MO3HAHUS.

3) padora ¢ unpopmManmen:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX HHGOpMAaLUU (HAYyYHO-TIOMYJSIpHAs JIUTEpAaTypa XUMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE NocoOUsl, pecypchl MHTepHeTa), aHaIM3UpOBaTh MHPOPMAIUIO PA3IUYHbIX BUIOB U (QopM
MPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dhopmMyIHpOBATH 3aIIPOCHl U IPUMEHSThH Pa3IMYHbIE METOAbI IIPHU MOUCKE U 0TOOpE UHPOPMAIUU, HEOOXOAUMOM ISt
BBITNIOJTHEHMsI Y4€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HCIOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMH M Pa3iMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATEIBLHO BBIOMpATh ONTHMAJIbHYIO (opMy mpeacTtaBieHus MHGoOpMaluu (CXeMbl, rpapuKH, JUarpaMMbl,
TaOJIUIbl, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAYUYHBIM $3bIK B KauyeCTBE CpPEACTBA IMpH paboTe ¢ XUMHUYECKOW HHPOpMaIUeil: MpUMEHSTb
MeXIpeaIMeTHbIE ((PU3HUecKre 1 MaTeMaTUUYeCKUE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;

MCII0JIb30BaTh U MPE0OPA30BBIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISAHOCTH.

OBnaneHne yHuBepCcaaIbHBIMH KOMMYHHUKATUBHBIMH JAeHCTBUAMM:

3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXJaeMOM TEMbl B XOJ€ IUAIOra W/MIU JUCKYCCHUH, BBICKA3bIBaTh HUJCH,
(bopMyIUpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBIITOJHEHUS MPEI0KEHHOM 3a1a4H;

BBICTYNATh C TNpPE3€HTAlMeNl pe3yJbTaTOB I103HABATEIbHOW JAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITEIBHO WIIN
COBMECTHO CO CBEPCTHHKAMHU IPU BBITOJHEHUH XUMUYECKOTO IKCIEPUMEHTA, MPAaKTUYECKON paboThl MO HCCIeI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJI3allui Y4EOHOTO MPOEKTa U (POPMYIHPOBATh BBIBOJIBI IO pe3ysbTaTaM MPOBEAEHHBIX
UCCJIEeI0BAHUM IMMyTEM COTJIacOBaHUS MO3ULUI B X0J1e 00CYX AEHUS 1 OOMEHA MHEHUSAMH.

OgyaieHHe YHMBEPCAIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBIATH CBOIO MO3HABATENBHYIO ACATEIBHOCTD, ONPENEsasa €€ Leau U 3a1a4H,
KOHTPOJIUPOBATh M 0 MEpEe HEOOXOIUMOCTH KOPPEKTUPOBAThH MpeiJlaraéMblii aJrOPUTM AEHCTBMHM IpPU BBINOJIHEHUU



y4eOHBIX M HCCIEAO0BATENbCKUX 3a/ad, BbIOMpaTh Hanbosee 3(h()EKTUBHBIN CIOCOO MX PEHICHHS C YYETOM IMOTYUYEHUS
HOBBIX 3HAHHI O BEIIECTBAX U XMMHUECKUX PEaAKIIHIX;
OCYIIECTBISTH CAMOKOHTPOJIb CBOEH EeATEIHLHOCTH Ha OCHOBE CaMOaHalln3a U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIE pE3yabTaThl OCBOEHUA Kypca « OpraHnyeckass XuMusD» OTPaXkaroT:

c(OPMHPOBAHHOCTh MPEJICTABICHUN O XUMHUYECKON COCTABJISIOLIEH E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpA, POJU
XMMHH B TIO3HAHUU SIBICHUM NpUpobl, B (HOPMUPOBAHUM MBIILICHUS U KYJIbTYphl JUYHOCTH, €€ (DYHKUMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM JJIsl PEIICHUS] MPAKTUYECKUX 3a]1ad M IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPEAE;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPasi BKIIFOYAET: OCHOBOIIOJIATAOLINE MOHATUS (XUMUYECKUNA SJIEMEHT,
aToM, OJJIGKTpOHHasi OO0OJIOYKa aToMa, MOJIEKyJda, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, XUMHYECKas CBS3b,
CTpyKTypHas dopmyina (pa3BEpHyTast U COKpaIlI€HHAs), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOJIHBIN CKEJIET,
(yHKUMOHANBHAS TPYyNIa, pajuKai, U30MepHsl, ©30MEPbI, TOMOJIOTMYECKUHN Psil, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOJ U
a30TcoJIepKalllhe COEAUHEHUSI, MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (T€OpHUsl CTpOEHMs opraHnyeckux BemiecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XWMHH; MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIHME B OCHOBE IMOHUMAaHUs
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHM, (PaKTOJOTMYECKHUE CBEJEHUS O CBOMCTBAX, COCTABE, MOJYYEHUH U
0€30MacHOM HCIOJIb30BAHUH BAKHEUILINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESATENbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUI BBISABIATh XapaKTepHble MPU3HAKU TMOHSITHUN, YCTAaHABIMBaTb MX B3aUMOCBS3b,
UCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHS TIPU ONHCAHWUM COCTaBa, CTPOCHUS MW NPEBPALICHUN OpPraHUYECKUX
COCIUHECHUM,

c(OPMHPOBAHHOCTh YMEHHUI HCIOJb30BATh XUMUYECKYIO CHMBOJUKY JJI COCTaBICHUS MOJIEKYJSPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOHM, COKpamEéHHON) (OpMyT OPraHMYECKHX BEIIECTB M YPAaBHEHUNU XUMUYECKUX PEAKIUH,



M3TrOTaBIMBaTh MOJEIH MOJIEKYJl OPraHWYECKUX BEIIECTB JUISl WIIIIOCTPALMU HX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAJIC)KHOCTh N3YUYCHHBIX OPraHUYECKUX BEIIECTB MO X COCTaBy U
CTPOEHHUIO K OMNpPEAEIEHHOMY KJIAcCy/TpyIIe COEAUHEHHUI (yIiIeBOAOPOAbI, KUCIOPOA U a30TCOJAEpKAllUe COEAUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUs 1o cucteMarndeckoi HomeHkiarype (IUPAC), a rtaxxke
NPUBOJIUTH TPUBUAILHBIE HAa3BaHUS OTAEIbHBIX OPTaHUYECKHUX BEIIECTB (ITUJICH, NIPOIUJIEH, alleTHIICH, STUJICHTIIUKOJIb,
rmiepuH, Qenon, GopManbaeruj, ameTalibJeru]l, MypaBbHHAas KHUCIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTEapUHOBAsI KUCJIOTA, TIII0K03a, GPPYKTO3a, KpaxMall, LeJUII0J103a, TIULUH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEICISITh BUIbl XUMUYECKON CBS3M B OPTaHUYECKUX COCIUHEHUSX (OIWHAPHBIE W
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUSI OpraHYecKux BemecTB A. M. byTiepoBa ais
00BSICHEHUS 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE, (GU3MUECKHE U XMMUYECKHUE CBOMCTBA TUITUYHBIX
IpeICTaBUTENEH Pa3IMYHbIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, IPOIUJIEH, alleTUjIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, OeH30J, METaHOoJ, 3TaHOJ], STUJICHIJIMKOJb, TJUIEpUH, (EHOJ, aleTaabJeruj, MypaBbUHAS U
YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KHUCIIOTa), WUIFOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy HUMU YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YTJIEBOJIOPOTHOTO ChIPhs (HE(Th, MPUPOIHBIN ra3, yrojsb),
CIOCOOBI UX NEPEPAdOTKU U MPAKTUUECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BHIYMCICHHUS MO XMMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB
WIH MPOJYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJAETh CUCTEMOMN 3HAHUM 00 OCHOBHBIX METO/aX HAyYHOI'O MO3HAHUS, UCTIOJIb3yEMBbIX
B XMMHH NPHU U3YYEHUU BEIIECTB U XUMUUYECKUX SIBJICHUU (HAOIIO/ICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XWMHWYECKHUE 3HAHUS MJI1 TPUHITUS PENICHUNW B KOHKPETHBIX >KU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;



c(OpMUPOBAHHOCTh YMEHHUH COONIOJaTh MpaBHJIa I[OJIb30BAHUA XHUMHUYECKOM MOCynoil u  1a00paTOpHBIM
o0Opy/lOBaHUEM, a TaKXe IpaBWiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUMSIMH IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHPOBAHHOCTh YMEHUW TUIAHMUPOBATh M BBINOJHATh XUMUYECKUN 3KCIEPUMEHT (TPEBPALLEHUS OPraHUYECKUX
BEILECTB [IPX HAIPEBAHMM, ITOJYyYEHUE STUICHA U U3yUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKLIMN OPTaHUYECKUX BELIECTB,
JeHaTypalys OEIKOB MpU HarpeBaHUM, [[BETHbIE PEAaKIIMU OEJIKOB) B COOTBETCTBUU C IPAaBUJIAMU TEXHUKU 0€30MaCHOCTH
npyu oOpalleHud C BEUECTBAMU M JIaDOPAaTOPHBIM OOOpPYJAOBAHMEM, MPEJCTABIATh PE3yJIbTaThl XHUMHYECKOIO
JKCIIEpUMEHTa B ()OpPME 3aMKMCH YPAaBHEHHI COOTBETCTBYIOIIMX pEaKkUHi M (HOpMYJIMpOBaTh BBIBOABI HA OCHOBE 3THX
pE3yNbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATh XUMUYECKYI0 HH(POpMAIUIO, MOJYyYaeMyl U3 pa3HbIX
MCTOYHUKOB (CpeACTBa MAacCcOBOM nHpopManuu, UHTEpHET U IpyTuXx);

c(hOpMHPOBAHHOCTh YMEHUMN COOJIO/IaTh MPaBUJIa HKOJIOTHYECKU LEIECO00pa3HOro NOBEACHUS B OBITY U TPYJIOBOMN
JESATENBHOCTH B LEJAX COXPAHEHUS CBOErO 3/J0POBbS M OKPY’KAKOIIEW IMPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTh
BO3/JICHCTBHS HA )KUBBIE OPTaHU3MBI ONPEACIIEHHBIX OPIraHMYECKUX BEIIECTB, MOHUMast cMblci nokaszareis [IJIK, nosacHsTs
Ha IpUMepax CocoObl YMEHBILIEHUS U TPEIOTBPAIICHHS X BPEIHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uil OOYy4arolUXCs € OTPAaHMYEHHBIMM BO3MOXXHOCTSMH 370pPOBBbS: YMEHHE MNPUMEHATHh 3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUYECKHX SIBJICHU;

IJUIS CETbIX U cIa00BUIAIIMX 00yUYaOIUXCsl: YMEHUE UCIIOIb30BaTh PEIbe(hHO-TOUEUHYIO cUcTeMy 00o3HaueHui JI.
Bpaiins nis 3anucu xuMmudeckux Gopmyi.

11 KIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4eckast XuMUs OTpaxaroT:

c()OPMUPOBAHHOCTh MPECTABICHUN: O XMMHUYECKON COCTaBISIOUICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIH
XUMHUU B TO3HAHUM SIBICHUN TPUPOAbI, B (POPMUPOBAHUM MBILUIEHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOUMOM I PEIIeHUs] TPAKTUYECKUX 33124 M IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;



BJIaJICHUE CUCTEMON XUMHMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONINE TTOHITHS (XUMUYECKUN DJIEMEHT,
aToM, H30TOI, S-, p-, d- 2JIEKTPOHHBIC OpOWUTAIM aTOMOB, MOH, MOJICKYJa, MOJIb, MOJSPHBIH O0BEM, BaJICHTHOCTD,
AIEKTPOOTPUIIATEILHOCTD, CTETIEHh OKUCIICHUS, XUMHUYECKasl CBsI3b (KOBAJICHTHAs, HIOHHAsI, METAJLTMYECKAsl, BOJIOPOIHAS ),
KPUCTAJUIMYECKasd PEUIETKA, TUIIBI XUMHYECKUX PEAKIUU, PACTBOP, JICKTPOIUTHI, HEIJIECKTPOJIUTHI, JICKTPOIUTHUECKAS
JMCCOLMAIIAS, OKHCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKOW PEaKIUM, XHUMHYECKOE PABHOBECHE), TEOPUH H
3aKOHBI (TEOPHS ANEKTPOJMTHICCKON THUCCOLMAIUK, Iepuoaudeckuil 3akoH [[. . MenpeneeBa, 3akOH COXpaHEHHSI MacChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS PHEPTUU MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XHUMUHW, MUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTA U CUCTEMHOCTH XMUMHUYECKHX
SBICHUHN, (PaKTOJOTHUECKHE CBEJEHHS O CBOMCTBAX, COCTaBe, MOJYYEHHH M O€30IMacHOM HCMOJb30BAaHUHM Ba)KHEHIIHMX
HEOPTraHMYECKHX BEIIECTB B OBITY U MPAKTUIECKON JEATCIbHOCTH YeIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISITE XapaKTepHbIE IPU3HAKU TOHITUHN, yCTaHABIMWBATh WX B3aUMOCBS3b,
WCMOJIb30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONIMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALCHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY IS COCTaBICHUS (OPMYJ BEIICCTB H
ypaBHEHUM XUMHUYECKUX peakiuid, cucremarudeckyro HoMeHKIaTypy (IUPAC) m TpuBuanmbHbIe Ha3BaHUS OTIACIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKUCIBIA ra3, aMMHakK, raméHas W3BECTb, HETali€Has WU3BECThb, MUTbEBAs
coJla, UPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHH ONPENENATh BaJCHTHOCTh W CTCIECHb OKHCICHHUS XHMHYECKUX JJICMEHTOB B
COCIMHEHHUAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOM CBs3W (KOBaJCHTHAs, WOHHAs, METAJZIMYECKas, BOJOpPOJHAs) B
COCIMHEHUAX, TUIM KPUCTAIUIMYECKOW pEIIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYJspHas, HWOHHas,
METAJITTUYECKAs ), XapaKTeP CPe/ibl B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX COEIUHEHUI;

c(hOpMUPOBAHHOCTh yYMEHHHM yCTaHABIMBATh NPHHAIICKHOCTh HEOPraHWYCCKHX BEIIECTB IO HMX COCTaBY K
OTIPEIeIEHHOMY KJIACCy/TPYIINe COSAMHEHUM (TPOCThIe BEIIECTBA — METaUIbl M HEMETaJUIbl, OKCHbI, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHUW PACKphIBATh CMBICH Nepuoaudeckoro 3akoHa J[. M. MenpeneeBa u JeMOHCTPUPOBATH
€ro CHCTEeMAaTU3UPYIOIIYIO0, OOBICHUTEIBHYIO U MMPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX JJIEMEHTOB 1—4
nepuoaoB llepuoanueckoit cucrembl xumuueckux sneMmeHToB JI. M. MenpaeneeBa, MCHoib3ys MOHATHS «S-, p-, d-



AJIEKTPOHHBIE OpPOUTAINY», «IHEPTETUUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XWMHUYECKHUX
AJIEMEHTOB M HMX COEIWHEHUU Mo mepuojgaM M rpymnmnam [lepuomumyeckoit cucrembl Xumuueckux snementoB JI. H.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHUYECKHUX
BEILIECTB PAa3JIMYHBIX KJACCOB, MOJATBEPKIATh CYIIECTBOBAHHE T'€HETUYECKOW CBA3M MEXKJIY HEOPraHUYECKHUMU
BEIIECTBAMU C TTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUS KIaCCU(DUITUPOBATH XUMHUECKHE PEAKIIUU M0 PA3TMYHBIM IPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BeIEeCTB, TEIIOBOMY 3(PQEeKTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTaBIATH YpPABHEHHS PEAKUUA PA3NMUYHBIX THUIOB, MOJHBIE U COKpAIIEHHBIE
ypaBHEHHUS PeaKlMii HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUSI, PU KOTOPBIX 3TU PEAKIIMU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIMHU, MOJITBEPKIAIONIME KAYECTBEHHBIM COCTAB Pa3lIUYHBIX
HEOPraHUYECKUX BELIECTB, PACMO3HABaTh ONBITHBIM MYTEM HMOHBL, NPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PACKPbIBATh CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX PEaKIui;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT Pa3IUYHbIX (haKTOPOB;
XapaKTep CMEIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHeIIHEro Bo3aeicTus (npunnu Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XHWMHUYECKHE IPOIIECCHI, JIeKAlMe B OCHOBE ITPOMBIIIJIEHHOIO
MOJTYYEHHUSI CEPHOM KUCIIOThI, aMMHUaKa, a TakKe CPOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOoOIeMax XMMUYECKOT0 TPOU3BO/ICTBRA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCIEHUS C HCIOJIb30BAHUEM MOHITHS «MaccoBas 0Jsi BEIIECTBA B
pacTBope», 0ObEMHBIX OTHOIICHUHN Ta30B MPU XUMHUYECKUX PEAKITUAX, MACCHI BEIIECTBA WU 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WIH O0BEMY OJHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEILIECTB, TEIUIOBOro 3 (PpekTa peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;



c(hOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUiia TMOJH30BAHUA XMMHYECKOM TIOCYIOM U Ja0OpaTOPHBIM
o0OpyI0OBaHUEM, a TaKKe MpaBuia OOpalleHUs C BEHIECTBAMHU B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBITIOJHEHUIO
1a00pPaTOPHBIX XUMHUYECKUX OITBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHWPOBATh W BBHITIOJHATH XHMHYECKHH SKCIEPUMEHT (pa3lIoKeHHE IEePOKCHa
BOZIOPO/Ia B TPHCYTCTBUM KaTajln3aTopa, OMpPEIeNIEHHE Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
UHANKATOpPA, BIMSHUE pPa3IUYHbIX (AKTOPOB HAa CKOPOCTh XHMHUYECKOW peaKIMh, pPeaklud HOHHOTO oOMeHa,
KaueCTBEHHBIC PEaKIMU Ha CyJb(]ar-, kapOoHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE YKCIIEPUMEHTATbHBIX
3amad o teMaMm «MeTatel» u «HemeTamib») B COOTBETCTBUU C MPABWJIAMHA TEXHUKH O€30MAaCHOCTH TPHU OOpAIEHUU C
BEII[ECTBAMH M J1a0OpaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATH PE3YIHTAThl XUMUUYECKOTO IKCIIEPUMEHTA B hOpMe 3aIncu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIU 1 (POPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XMMHYECKYI0 HWH(OpMAIHIo, MOJIydaeMyl0 H3 Pa3HBIX
HMCTOYHHUKOB (CPEJCTBA MACCOBOM KOMMYHHUKaUu, IHTEpHET U IPYyTHX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIOIATh MPaBUiia YKOJIOTHYECKHU 11€JI€CO00pa3HOT0 MOBEACHUS B OBITY U TPYIOBOM
JESTENBHOCTA B IIENIAX COXPAHEHUS CBOETO 3JI0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpelibl, OCO3HABATh OIMACHOCTh
BO3JICHCTBHSI HA )KMBBIC OPTraHU3MBI ONPECICHHBIX BEIIEeCTB, MOHMUMas cMbIc rmokazaTtens [1/IK, moscHaTs Ha mpumepax
CIIOCOOBI YMEHBINIEHUS 1 TIPEIOTBPAIICHIS MX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsE O0y4aloImUXCcsi C OTPAHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBBS: YMEHHE MPUMEHSATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKUX SIBIICHUN;

JUIS CTICTIBIX M CA00BUIAIIMX 00yJalOIINXCsl: YMEHNE UCTIONB30BaTh PeNbe(HO-TOUCUHYIO cucTeMy o0o3HaueHui JI.
Bpaiins nns 3anucu xuMudeckux Gopmyi.



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJbHBI IIpakTUyeckune
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchbl

IIpenmeT oprannyeckoil XuMum, e€é

1 P P ’ | 05.09.202
BO3HHUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE 3
Teopus cTpOCHHS OPTaHUIECKUX

2 coequHennii A. M. bytnepona, eé 1 06.09.202
OCHOBHBIE ITOJIOKEHUS 3
Teopus cTpoeHHsI OpraHUIECKUX

3 coequHennii A. M. bytneposa, eé 1 12.09.202
OCHOBHBIE ITOJIOKEHUS 3
[IpencraBnenue o kinaccuduxanuu
OpraHMYecKHX BelecTB. HoMeHKIaTypa

4 b P 1 13.09.202
(cucreMaTHdecKas) U TPUBHAILHBIC 3
HA3BaHUS OPTaHUYECKHUX BEIICCTB
[Ipencrasnenne o knaccuuxanum
OpraHMYecKHX BelecTB. HoMeHkIarypa

5 P P | 19.09.202
(cucreMaTudeckasi) ¥ TpPUBHATIbLHBIC 3
HA3BaHMS OPraHUYCCKHUX BEIICCTB
AJIKaHBI: COCTaB M CTPOCHHE

6 11 CTPOCHHE, 1 20.09.202
TOMOJIOTHYECKUN PSIJT 3

7 DIEKTPOHHOE U IPOCTPAHCTBEHHOE 1




CTPOCHHUC AJIKAHOB

26.09.202
3

8 ['omosioru u n3oMepsl aikaHOB 27.09.202
3
9 I'omomnoru 1 u30Mepsl aAIKaHOB 03.10.202
3
10 Mertan u 3TaH — OpocTeuire 04.10.202
MIPEACTABUTENH AJIKAHOB 3
11 XuMHYecKre CBOWCTBA aJIKAaHOB 10.10.202
3
12 XHUMUYECKUE CBOWMCTBA aJIKAHOB 11.10.202
3
13 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 17.10.202
3
14 DTUJIEH U IPOIUJIEH — MPOCTEUIIne 18.10.202
MPEACTABUTENH AJIKEHOB 3
15 [TonydyeHue u MpuMEHEHUE aJTKEHOB. 24.10.202
3
16 [Ipaktuueckas padota Ne 1. «Ilomyuenue
ATUJICHA U U3YYEHHUE €T0 CBOKCTBY 25.10.202




17 AJIKagyieHsl. 07.11.202
3
byranuen-1,3 u metunbyraauen-1,3.
18 [losryueHne CUHTETUYECKOTO KayuyKa U 08.11.202
pE3UHBI 3
19 Konrponsnas padora 14.11.202
3
ATKUHBI: COCTaB M 0COOEHHOCTH
20 CTpOEHMS, FOMOJ‘IOFI/I“T’GCKI/\I’I/I pan. 15.11.202
AneTuiieH — NpoCTeUIINN 3
MIPE/ICTaBUTENb aTKHHOB
71 ALIETUIIEH — MPOCTEUILINIA 21.11.202
MPEICTAaBUTENb aTKHHOB 3
22 XHUMUYECKUE CBOKCTBA aJIKMHOB 22.11.202
3
2 BrrurcneHus mo ypaBHEHUIO XUMHUYECKOM 78.11.202
peaxiuu
3
24 ApeHbl: 0EH30J1 M TOJTYOJI. 29.11.202
3
25 benson u ero romonoru

05.12.202




26 CBoiicTBa O€H30I1a ¥ €r0 TOMOJIOTOB 06.12.202
3

27 TOKCHUYHOCTH apEHOB 12.12.202
3

)3 I'enernyeckas cBs3b yIiI€eBOJOPOIOB, 13.12.202
NPUHAAISKAINX K pa3IMYHBIM KJ1accam 3

29 I'enernyeckas cBsA3b yIiIEBOAOPOIOB, 19.12.202
NPUHAAISKAIMX K pa3IMYHBIM KJlaccam 3

30 KonrponsHas padota no pasuerny 20.12.202
«YTIIEBOAOPOABD) 3
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOOB:

31 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 26.12.202
rasbl, He)Th M MMPOAYKTHI €€ epepaboTKu 3
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB:

32 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 27.12.202
rasbl, He)Th M MPOAYKTHI €€ epepaboTku 3

33 O06o0menne 09.01.202

4
34 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 10.01.202

MCTAHOJ MU 3TaHOJI. BOI[OpO,I(HaH CBA3b

4




HOJ’Iy‘lCHI/Ie " MPUMEHCHUC OJHOATOMHBIX

35 16.01.202
MpeAeNIbHBIX CIIUPTOB 4
36 XUMHYECKHE CBOMCTBA OJJTHOATOMHBIX 17.01.202
CIIUPTOB
4
37 [IpocTtsie ahupst 23.01.202
4
13 MHOroaToMHbI€ CIIUPTHI: ITHIICHIJIMKOJIb 24.01.202
U TJIMLEPUH
4
39 ApomaTHiecKue CrupThl 30.01.202
4
40 CDefion: CTPOCHHE MOJICKYJIbI, (PU3UYECKUE 31.01.202
CBOMCTBA, TPUMEHEHHUE 4
41 XuMHuecKue cBoiicTBa (eHoIa 06.02.202
4
Anpaerunpl: GopMalIbIeTHI |
42 07.02.202
areTajgbIaerua. AeToH 4
43 XHUMHYECKHE CBOMCTBA alIbIETHIOB U 13.02.202
KETOHOB
4
44 OAHOOCHOBHBIE MpeAeTbHbBIE KAPOOHOBBIE




KHUCJIOTBI: MypaBbHHAs U YKCYCHaA

14.02.202
4

XHUMHYECKHE CBOMCTBA Kap6OHOBBIX

45 20.02.202
KHCIIOT
4
46 I'enetrnyeckas CBS3b 21.02.202
KHCJIOPOJICO/IEPKAILUX YIIIEBOJAOPOIOB 4
47 O60061eHne 27.02.202
4
48 Kontposnbhas padota 28.02.202
4
CreapuHoOBasi U OJIEMHOBASI KUCIIOTHI, KaK
49 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX 05.03.202
KHUCJIOT 4
50 MplL1a Kak conu BLICH_II/I‘)J( KapOOHOBBIX 06.03.202
KHCJIOT, X MOoIIee JIeiicTBHE 4
51 [IpakTuueckas pa6f)Ta No 2. «CgoiicTBa 12.03.202
pacTBopa YKCYCHOM KHCIIOTBI» 4
CrnoxHble 3(UpbI KaK MPOU3BOIHEIC
52 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CII0KHBIX 13.03.202
3¢upoB 4
53 XKupsr: runponus, npuMeHeHue,
Ouosornyeckasi pojb )KHPOB 19.03.202




VYrieBoibl: cocTaB, KiacCupUKAIIHS.

54 Baxwueriuve npencTaBuTeNnu: riroK03a, 20.03.202
bpykTo3a 4
55 Omnurocaxapunbl. Caxaposa 03.04.202
4
56 Kpaxman u nemirono3a kak mpupoHbIe 09.04.202
MOJIUMEPBI
4
57 AMUHBI: METWJIAMUH U aHWIHNH 10.04.202
4
AMUHOKUCIIOTHI KaK aM(OTepHBIE
58 OpraHMYECKUE COCTMHEHUS, UX 16.04.202
ounonoruyeckoe 3HaueHue. [lentuabr 4
59 benku kak npupoiHbIe 17.04.202
BBICOKOMOJICKYJISIPHBIC COSMHCHHUS 4
60 A3oTocoaepKalire reTepoluKInIecKie 3.04.202
COCTUHEHHUS
4
61 HyknenHnoBbie KUCIOTHI 24.04.202
4
62 XuMus ¥ 370pOBbE YEIIOBEKA 30.04.202

4




63 KontponbHas pabota 1 07.05.202
4
64 OCHOBHBIE TIOHATHUST XUMHH ) { 08.05.202
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH 4
OCHOBHBIE METOIBI CHHTE3a
65 BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM. 1 14.05.202
[TlmacTmaccel, kKayuyyKkd, BOJIOKHA 4
66 PesepBHBIiT ypoK. O6o6111eHHe u | 15.05.202
cHCTEMaTH3aIlusl 3HAHUH 4
67 PesepBHBIit ypok. 0606fueHI/Ie u 1 21.05.202
cUCTEeMaTH3allusl 3HAHHUH 4
68 PesepBHEIil ypoK. O6061J16:H1xle u 1 2 05.202
CUCTEMAaTH3AIHS 3HAHHHA 4

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KIIACC

Konu4yecTBo yacoB DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KoutpoJbHbI IIpakTu4yeckue
n/n Bcero U3YyYeHHS o0pa3oBaTe/ibHbIE
e padoThI padoThI pecypesI
XUMHYECKUH dJIEMEHT. ATOM. DJIEKTpOHHAS
| P | 04.09.202
KOH(UTypalus aToMoB 3
XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAs
2 1 04.09.202
KOH(UTYypaIysi aToOMOB 3
[Iepuonnueckuii 3akoH u [lepuonnueckas
3 CHCTeMa XMMHYECKHX 3aeMeHToB /1. 1. 1 11.09.202
MeneneeBa, ux CBsizb C COBPEMEHHOM 3 T
TEOpPUEN CTPOEHUS AaTOMOB
[Iepuonnueckuii 3akoH u [lepuonnueckas
cHCTEeMa XUMHUYeCcKuX sneMeHToB J]. W.
4 . 1 11.09.202
MeneneeBa, ux CBsizb C COBPEMEHHOM 3
TEOpHUEN CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COEIUHEHUN
10 TPYIIIAM U IIEpHOAAM. 3HAUEHHE
5 124 P | 18.09.202
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI 3
XUMHYECKUX d1eMeHTOoB /.M. MeHaeneeBa B
Pa3BUTUU HAyKHU
6 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB |
XUMHUYECKUAX DJIEMEHTOB U UX COEIUHEHUN 18.09.202
10 TPYMNIAM U NIepUoaaM. 3HaYEeHUE 3




MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMu4deckux ayemenToB .M. Menaeneena B
pa3BUTUU HAYKH

CtpoeHnue BelecTBa. XUMHYECKasl CBA3b, €€

7 BU/IbI; MEXaHU3MbI 00pa30BaHUS 25.09.202
KOBaJICHTHOM CBsi3U. BogopoHas cBs3b 3
Crpoenue BemiecTBa. XuMHUYECKast CBS3b, €€

8 BU/JIbl; MEXaHU3MbI 00pa30BaHU 25.09.202
KOBAJICHTHOM CBsA3U. BonopoaHas cBs3b 3
BasieHTHOCTB. DNEeKTPOOTPUIIATEIIHHOCTD.

9 Crenenn okuciaeHus. Bemecrsa 02.10.202
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 3
CTPOEHMUS
BasieHTHOCTB. DNEKTPOOTPULATENBHOCTD.

10 Crenensb okucnenus. Bemecrsa 02.10.202
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO 3
CTPOECHHUSI
[TonsiTHE O AUCTIEPCHBIX CHCTEMAX.

11 HcTuHHbBIE U KOIJIOUTHBIE PACTBOPHI. 09.10.202
MaccoBast 103151 BElIeCTBa B pacTBOpE 3
[ToHsTHE O MUCTIEPCHBIX CUCTEMAX.

12 HcTuHHBIE U KOJUIOUMAHBIE PACTBOPHI. 09.10.202
MaccoBas 105151 BElIeCTBa B pacTBOpE 3
Knaccudukanus u HOMeHKIaTypa

13 HEOPTaHWYECKUX COCTMHCHHM. 16.10.202
I'enetnyeckas cBSI3b HEOPTAHUUECKUX 3
BEIIECTB, Pa3IMYHBIX KJIACCOB

14 Knaccudukanust 1 HOMEHKIaTypa




HCOPraHU4YCCKUX COC,HI/IHGHI/Iﬁ.

16.10.202
['eHeTnueckas CBs3b HEOPTraHUIECKUX 3
BEIIIECTB, Pa3IMYHBIX KJIACCOB
15 O06006111EHIE 23.10.202
3
16 KonTponbaas pabota 23.10.202
3
Knaccudukanust XuMuueckux peakiuii B
HEOPraHW4YEeCKON U OPraHu4eCKOM XUMHUH.

17 3aK0oH COXpaHEHHSI MACChl BEIIECTB; 3aKOH 06.11.202
COXpaHEHUs U MPEBPAIICHHS DHEPTUU TIPU 3
XUMUYECKUX PEAKIIUIX
Knaccudukanust XumMuueckux peakiuii B
HEOPraHW4YeCKON U OPraHu4eCKOM XUMHUH.

18 3aK0H COXpaHEHHUsI MACChl BEIIECTB; 3aKOH 06.11.202
COXpaHEHUs U MPEBPAIICHUS SDHEPTUU TIPU 3
XUMUYECKUX PEAKIIUIX
Ckopocth peakun. OOpaTUMBIE PEAKIINH.

19 pOCTE P P P 13.11.202
XUMHUYECKOE paBHOBECHE 3
Ckopoctbh peakun. OOpaTUMBIE PEAKIINH.

20 pOCTE P P P 13.11.202
XHUMHYECKOE PaBHOBECHE 3
[IpakTuueckas padora Ne 1. «BousiHue

21 pa3TUYHBIX (PaKTOPOB HA CKOPOCTh 20.11.202
XUMHUYECKON peakuum» 3




DnekTponauTudeckas auccormanus. [lonstue
0 BozopoaHoM mokazarene (pH) pactBopa.

22 20.11.202
Peakuuu nonnoro oomena. ['maponus 3
OpPraHMYECKUX U HEOPTaHMUYECKUX BEIIECTB
Dnektposmtuueckas aucconuanus. [lonarue

3 0 BoZiopoHOM 1okasarene (pH) pactopa. 27 11.202
Peakuuu MoHHOrO 0OMeHa. ['uaponus 3 o
OpPraHMYECKUX U HEOPTaHUUYECKUX BEIIECTB
OKHCIIUTETEHO-BOCCTAHOBUTEIIbHBIC

24 peakuuu. [ToHsTue 00 3meKTpoII3e 27.11.202
pacIiaBoB U PaCTBOPOB COJIEH 3
OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIE

25 peakuuu. [Tonstue 06 3meKTpoan3e 04.12.202
pacIuiaBoB U pacCTBOPOB COJIEH 3

2% KontposnbHas padoTa no pasaeny 04.12.202
«TeopeTnueckue OCHOBBI XUMUN» 3
Mertaiubl, ux nojioxkenue B [lepuognueckoit
CHCTEME XUMHUUYeCKuX dneMeHToB Jl. H.

27 MenneneeBa 1 0COOEHHOCTH CTPOCHUS 11.12.202
atomoB. O0mue hu3nvyeckrue CBOKMCTBa 3
METaJIOB
Merautbl, ux nojioxkenue B [lepuoguueckoit
CHUCTEME XUMHUYECKUX dyieMeHToB []. U.

28 MenpeneeBa 1 0COOEHHOCTU CTPOEHUS 11.12.202
atomoB. O0mue pu3nvdecKkrue CBOMCTBA 3
METaJIOB

29 CrnnaBel METaJIOB. DJIEKTPOXUMUYECKHM




Paa HaHpH)KeHI/Iﬁ MCTaJJIOB

18.12.202
3

CIuaBel METAJIOB. 9HeKTpOXHMquCKHﬁ

30 N 18.12.202
PAI HAPSHDKCHUH METAJLIOB 3

31 Konrponsnas padora 25.12.202

3
32 O06006111EHIE 25.12.202
3

XHUMHYECKHEe CBOMCTBA BaKHEHUIIINX

33 METaJUIOB (HATpHUH, Kaaui, KaabIlui, MarHUH, 15.01.202
ATFOMUHHNA) U UX COSTUHEHUN 4
XuMHYecKre CBOMCTBA BaKHEUIIINX

34 METaJIOB (HATPHM, KaJIHK, KaIbIMil, MAarHUMN, 15.01.202
ATIOMUHUN) U UX COSTUHEHUN 4
XuMHYecKre CBOMCTBA XpOMa, MEIH U NX

35 5 P 22.01.202
COEIUHEHUI 4
XUMHUUYECKHE CBOMCTBA IIUHKA, JKeJIe3a U UX

36 . B 22.01.202
COEIUHEHN 4
[Ipaktuyeckas padora Ne 2. "Pemenune

37 9KCIIEPUMEHTAJIbHBIX 3aa4 110 TEME 29.01.202
«MeTame»" 4

38 CucreMaTu3anus 3HaHUH

29.01.202




Hewmeramibl, UX MON0KEHUE B
[Tepronnueckoit cucTeMe XUMUYECKUX

39 05.02.202
anemenToB JI. Y. MenaeneeBa u 4
0COOEHHOCTH CTPOEHUS aTOMOB
Hemeramnsl, uX MOJIOKEHHUE B
Ileproanueckoil cucTteMe XUMHUYECKUX

40 P 05.02.202
anemenToB J1. . MeneneeBa u 4
0COOEHHOCTH CTPOEHHS aTOMOB
dusnueckue CBOMCTBA HEMETAJIJIOB.

41 Annotponusi HeMeTauioB (Ha mpuUMepe 12.02.202
KHCJI0pOJIa, cephl, (hocdopa u yrieposa) 4
dusnueckue cBOMCTBA HEMETAIIOB.

42 Annotponust HeMEeTauIoB (Ha pUMepe 12.02.202
KHCJIOpOJia, cephl, (hocdopa u yrieposaa) 4
XHUMHUUECKHE CBOMCTBA raAJIOTEHOB, CEPBI U

43 8 » P 19.02.202
AX COCIUHEHUN 4
XUMHYECKHE CBOMCTBA raJOre€HOB, CEPLI U

44 ! » P 19.02.202
UX COCIUHEHUN 4
XuMuueckue cBOMCTBa asora, ¢pocdhopa u ux

45 1 > bocop 26.02.202
COEIUHEHNI A
XUMHYECKHE CBOMCTBA a30Ta, dhocdopa 1 ux

46 1 » hocdop 26.02.202
COEIUHEHNI

4

47 XHWMHYECKHE CBOMCTBA yIiIepoaa, KpEMHUS U




UX COCIUHEHUN

04.03.202
4

XUMHYECKHE CBOMCTBA yriaepoaa, KpEMHUA U

48 . 04.03.202
UX COeIMHEHUI 4
49 [lenoykyn XUMUYECKUX PEAKLUN 11.03.202
4
50 [{enoykn XMMUYECKUX pPeaKifil 11.03.202
4
51 HpHMeHeHIiI'e BKHEHIIINX HEMETAJJIOB U MX 18.03.202
COEIMHEHUI
4
O06001eHre u cucTeMaTU3alusl 3HaHUU 110
52 18.03.202
teme «Hemeranmnbn». 4
53 BBI'—II/ICJ"I’eHI/IH 10 YPaBHEHUSIM XI/IMI/I.t.IeCKI/IX 08.04.202
peaxIuii ¥ TePMOXUMHUECKHUE PACUETHI 4
54 KonTponbHas pabota o Temam «MeTamibh 08.04.202
u «Hemeranmbn» 4
55 AHanu3 KOHTPOJIBHOU PabOTHI 15.04.202
4
56 [IpakTnueckas pabora Ne 3. «Pemienue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME 15.04.202




"Hemertamisl"» 4
Heoprannueckue u opraHndeckue KUcaoThl.

57 Heoprannueckue u oprannaeckue 22.04.202
OCHOBaHUS 4
Heopranuueckue u opraHnueckue KUcaoThl.

58 Heopranuueckue u opranuyeckue 22.04.202
OCHOBaHUS 4
AmdoTtepHbIe HEOPTaHUYECKUE U

59 opraHuyeckue coeuHeHus. [ 'eneTnueckas 29.04.202
CBSI3b HEOPTAaHUYECKUX U OPTaHUYECKUX 4
BEILIECTB
AMpoTepHbIe HeOpraHNYECKHUe 1

60 opraHudeckue coeuHeHus. [ 'eneTnueckas 29.04.202
CBSI3b HEOPTraHUYECKUX U OPTraHUYECKUX 4
BEILIECTB
Ponpb xumun B o0ecrieueHIH 3KOJIOTHIECKOH,

61 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 06.05.202
Pa3BUTUU MEIUIIAHBI 4
Ponpb xumun B o6ecrieueHIH 3KOJI0THIECKOH,

62 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 06.05.202
Pa3BUTUU MEIULIMHBI 4
[Ipencrapnenus 00 00X HAYYHBIX

63 MPUHLIHNAX TPOMBIIIJIEHHOTO MOJYYEHUS 13.05.202
BaKHEUIIINX BEIIESCTB 4
[IpencraBnenust 06 0OIIMX HAYYHBIX

64 IPUHIUIAX [POMBIIIJIEHHOTO MOJIyYeHUS 13.05.202
BaXXHEUIITNX BEIECTB 4

65 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB




20.05.202
4

66 YenoBek B MUpE BEILIECTB U MATEPUAIIOB | 20.05.202
4

67 XUMUs U 300pOBbE YEIOBEKA 1 24.05.202
4

68 XuUMUA U 3J0pOBbE YEIOBEKA 1 24.05.202
4

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



	воспитание убеждённости в позитивной роли химии в жизни современного общества, необходимости химически грамотного отношения к своему здоровью и окружающей среде.
	формирование у учащихся общеучебных умений и навыков, универсальных способов деятельности и ключевых компетенций, таких как: умение самостоятельно и мотивированно организовывать свою познавательную деятельность; использование элементов причинно-следственного и структурно-функционального анализа; определение сущностных характеристик изучаемого объекта; умение развернуто обосновывать суждения, давать определения, проводить доказательства; оценивание и корректировка своего поведения в окружающем мире.
	подготовка творчески мыслящих, умеющих без опаски обращаться с веществами и знающих их практическое значение, экологически грамотных выпускников. В процессе овладения химическими знаниями и умениями учащиеся должны осознать очевидный факт: химия не более опасна, чем любая другая наука, - опасно ее непонимание или пренебрежение законами, что ведет к созданию экологически неполноценных технологий и производств; опасно сознательное использование достижений химической науки и химической промышленности во вред человеку.
	Отличительной особенностью данной программы является использование проектной методики, связанной с реализацией междисциплинарной образовательной программы формирования проектно – исследовательских компетенций. Особенностью организации учебного процесса по данному курсу является широкое использование метода проектов и системно – деятельностного подхода, ТРИЗ и РКМ технологий.
	В результате изучения химии на базовом уровне в 10-11 классе учащиеся должны
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