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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpacT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCS  0a30BbIE  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cQopMuUpoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHnyecKkol XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHUs B mHpeaMmere «XuMHUs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYarolMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIBHBIX y4YEOHBIX JCHCTBUN, UMEIIMX 0a30BO€ 3HAYCHUE JIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XWUMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMHM LIEJIAMH H3YYEHHs MpPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOJUMBIX Uil HIpPUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero odpazoBaHus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIHOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOMMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 370pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTrecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hedemwo), B 11 kmacce — 34 w4aca (1 w4ac B HeEIeo).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB MO OpOUTaIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3zb NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xumudeckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKAass CBsI3b. BHABI XUMHYECKOM CBS3U
(koBaJIeHTHasl HEMOJSIpHAs W TOJSApHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BajleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BelIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukaumss — XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHoecus. [Ipunmun Jle Hlarenbe.

DnekTpoiuTuueckas auccounanus. CuibHbIC U ciaadbie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XUMHYECKHX 3ieMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEIEICHUE CPENbl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHMHUYECKAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha TIpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpruMeHEHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucreMe XMMHUECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN Pl HATPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJIbl HM3YyYE€HUS BEHIECTB M HX MPEBPAIICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKIIMU Ha KATUOHBI METAJUIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.



XuMHuS ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATME O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX  POMBIILIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHUS M 310pOBbE YEJIOBEKA: IPAaBWJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia O€30MACHOTO MCIIOIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B [I0BCETHEBHOU KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed u
HEOpPraHU4eCKoW XUMUH B 11 Kiacce OCyIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TMOHATUNA, SBISIOLIUXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalM3, CHUHTE3, KiIacCU(pUKALMA, MNEPUOAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIUYMHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MHUKpPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBIIUIEHHOCTh, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKMX IIpenaparoB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTEpHUAJIOB,
AIEKTPOHHAA MTPOMBIIIEHHOCTb, HAaHOTEXHOJIOTUU.



[UDTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA ITPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS O0YYalOIIUMUCS
mporpaMMm  cpemHero obmero oOpa3oBaHUS  (IMYHOCTHBIM, METANpPEIMETHBIM U
npenMeTHbiM).  HayuHo-meTtoanueckoil  OCHOBOM Uit  pa3pabOTKH  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHUS MPOrpaMM CpEAHEro oOmiero oOpa3oBaHUS SBIAETCS CHCTEMHO-
NEATEIBHOCTHBIN MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pe3yNbTaTOB OCBOGHHUS MpeaMeTra «XHUMHsS» Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
BBIJICTICHBI CJIEAYIOIIHNE COCTABIIAIOIIME:

OCO3HaHUE 00YYarOIIMMHUCS POCCUHCKOM IpaXkAaHCKOW MIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEICIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHUI JINYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYaroIIMXCsl pyKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, IPUCYIIMMH ILEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJU4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIH H
CTPOUTH KU3HECHHBIE TUIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHUS IIpeaMeTa «XHMHS» JOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCHUTATEIBHOM JAESITENTBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU U HJA€aJlaMU POCCHUMCKOTrO
IPaXKJAHCKOTO O0IIecTBa, MPUHSATHIMA B OOLIECTBE HOPMAaMu W MpaBUJIaMU IOBEICHUS,
CHOCOOCTBYIOLIMMH  TIpollecCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YyYaIOITNXCS.

JIn4HOCTHBIE pe3yNbTaTHI OCBOCHHSI npeaMeTa «XHUMUA» OTPAKAIOT
c(OpPMHUPOBAHHOCTH OMbITA TO3HABATEIBHON U MPAKTUYECKON JAESITEIBHOCTH O0YHAIOIINXCS
0 peaju3aliy MPUHATHIX B 00IIECTBE [IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUSA.

OCO3HaHUsI OOYYaIOUUMHUCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

IPEICTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBUJIAX MEXIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MJESATENbHOCTH NPU CO3/aHUU Y4eOHBIX
MPOEKTOB, PEUICHHH Y4YeOHBIX M I[O3HABATENbHBIX 3a/lad, BBIINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHHMMAThb M TPUHUMAaTh MOTHBBI, HAMEPEHHMS], JIOTUKY M apryMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHBbIX BUIOB YUEOHOU e TENbHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS



LEHHOCTHOTO OTHOILLIEHHS K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEUYECTBEHHOM
XUMUWY;

yBaKEHUsI K IMPOIIECCY TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTUKEHUSI HAYKU €CTh PE3yJIbTaT JUIUTEIIbHBIX HAOII0ICHUM,
KpPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTHUKOB;

MHTEpECa M MO3HABaTEIbHBIX MOTHUBOB B TMOJYYEHHUH M MOCIEAYIOIIEM AaHAIIN3E
uH(pOpMAIH O NIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHUE W MOCTYNKHU CBOMX TOBAPUIIEH C MO3UIIHUMA
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHUs LIEHHOCTEH 30pOBOro M 0Oe€30MmacHOro obpasza *XU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOroieHNs MpaBuil 0€3011acCHOr0 OOpaIleHUs C BEIECTBAMU B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOH I€STEIIbHOCTH;

MOHUMAHUSl UEHHOCTH MpaBUJl HHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO O€30IacHOro
IIOBEJICHUS B CUTYyALUAX, YTPOXKAOLIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUs MOCJEACTBUM U HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIECHUS alIKOTroJIs,
HApKOTUKOB, KypeHHS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4€OHO-MCCIEI0BATEIbCKON JESITENIbHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUECKON U JPYTUX BUAAX JACSATEIBHOCTH;

YCTAHOBKM HAa AKTUBHOE YYacTHE B PELICHUM IPAKTHYECKUX 33a4 COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3IMuHOrO poja, B TOM YUCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHU I M0 XUMUU;

yBaXKEHUS K TPYY, JIOJISIM TPy U PE3YJIbTaTaM TPYAOBOM JACSTEIbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BBbIOOPY HWHAMBHUAYAJIbHON TPAEKTOPHUH OOpa30BaHUA,
Oynymieit mpodeccun U peanusalud  COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C Y4€TOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTRA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUSl  TJIOOATBHOTO  XapakTepa  JKOJOTMYECKUX  NpoOsieM,  BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJibl;

OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTIDKCHUNW XUMHUHM I PEIICHUs
BOITPOCOB PALMOHAIBHOTO MTPUPOOIIOIb30BaHNUS;



AKTUBHOI'O HETIPUATUS AEHUCTBUM, IPUHOCAIINX BPE OKPYXKAIOLIEW IPUPOIHON Cpeae,
YMEHHUS IIPOTHO3UPOBATh HEOJIaronpusTHbIC JKOJIOTHYECKHUE IIOCJIEICTBUSA
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJW4Usl Pa3BUTOrO 3KOJOTMYECKOTO MBILIIIEHUS, HKOJOTHYECKON KYyJIbTYpHI, OIbITA
NEATEIIBHOCTH DKOJIOTUYECKOM HANpPaBJICHHOCTH, YMEHHUS pPYKOBOJACTBOBATHCS HMHU B
MO3HABATENbHON, KOMMYHHUKATHBHOW M COLMAIbHOW MPaKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO MTPOTUBOCTOSATH UJEOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIIECTBEHHOU MPAKTHKU;

MMOHUMAaHUs CIEUU(PUKA XUMHUHU KaK HAyKH, OCO3HAaHHs €€ poiau B (POPMUPOBAHHUU
palMOHAIIBHOTO HAy4YHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOrO TMpEeACTaBiICHUS 00
OKPYKAIOIIEM MHUPE KAK O E€IWHCTBE MPUPOABl U YEIOBEKa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEMN U pelIeHuU Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOeKAEHHOCTH B O0COOOM 3HAYMMOCTU XUMHUHU JIJIi COBPEMEHHOW LMBUJIM3AIMU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U BaKHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepuaIbHOM
KyJbTYpbl, PEHICHUH TJI00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NHILEBOM M 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, 00ECIIEUEHUN YCIOBUI YCIIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOMN KU3HU
Ka)K0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: IIOHUMAHHUsA CYIIHOCTH METOAOB IIO3HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CHOCOOHOCTH HCIOJb30BaTh IMOJIydaeMble 3HAHUS
UId aHaln3a M OOBSCHEHUS SBJICHUH OKPYXKAIOUIETO MHpa U MPOUCXOJAUIMX B HEM
W3MEHEHUH, YMEHUs JejlaTh 0O0OCHOBaHHBIE 3aKIIOYEHUS] HA OCHOBE HAay4YHBIX (PAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS Uil peIICHUs
po0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAHMM II0 XUMHHM B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3Nu4HbBIX cdepax npodeccHoHaTbLHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble Pe3yJbTaThl OCBOCHUS Y4€OHOTO TpenMera «XuMHUs» Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKJIHOYAIOT:

3HAYUMBIE JJI1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MexTpeIMeTHBIC) OOIIEHAYYHBIE MTOHSATHS, OTPAKAIOIINE 1IEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U cnenuduKy METOJO0B MMO3HAHMSI, UCTIOIh3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwus,
BEIIIECTBO, DHEPIHs, SIBICHHUE, IMPOIECC, CUCTEMa, HAy4YHbIH (aKT, TMPHUHIUI, TUIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOpHSs, HCCIeA0BaHNe, HAOTIOACHNE, N3MEPEHHNE, SKCIIEPUMEHT U

JIpyTHE);



YHHUBEpCadbHble  yuyeOHbIE  JeHCTBUS  (TIO3HaBaTeNIbHblE, KOMMYHHUKaTHUBHBIE,
perynaTuBHbIE), obecrneunBaomue (opmupoBaHue (GYHKIMOHAIBHOW TIPAMOTHOCTH U
COILIMAJIbHON KOMITETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCA  HUCIOJIb30BaTh  OCBOCHHBIC  MEXAUCIIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHMS M YHUBEpCAIbHbIE y4eOHBIE NEHUCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU YUYCOHBIMU
NO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJageHne YHHBEPCAIbHBIMYU YUeOHBIMH MMO3HABATEILHBIMHU ACHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (pOPMYITUPOBATh W aAKTyaJM3UpPOBaTh MpPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENIATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHMUS,
COOTHOCHUTbB PE3YyJIbTaThl I€ATEIHOCTH C MOCTABJIEHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPHUEMBI JJOTMYECKOTO MBIIUICHUS] — BBIIEIAThH
XapaKTEpHbIE MPU3HAKK TMOHATUH W YCTaHABIMBAaTh KX B3aUMOCBS3b, MCIOJb30BATh
COOTBETCTBYIOIIME OHATHUSA )11 OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUN;

BbIOMpaTh OCHOBaHUS M KPUTEPUHU I KJIacCU(PUKAIMM BEIIECTB U XUMHUYECKHX
peaKuuu;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U MEKY U3y4Ya€MbIMU SIBJICHUSMH;

CTPOUTH JIOTHYECKHE pACCYXJEHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, IO aHAJIOIHH),
BBUSBIITH  3aKOHOMEPDHOCTM M IIPOTUBOPEYMS B PAacCMaTpUBAEMBIX  SIBJICHUSX,
(bopMyJIHpOBaTh BHIBO/BI M 3aKIIOUCHHUS;

MPUMEHATh B TMPOIECCE [MO3HAHMS, MCIOJb3yeMble B XUMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJENHU, MPEOOPa3OBBIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUMN 3HAK
(cuMBOJI) 3JeMeHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHMUYECKOM peakuuu — mpu
pelleHnr Y4eOHBIX ITO3HABATEJIBbHBIX M MPAKTUYECKUX 3a7ady, NPUMEHATh Ha3BaHHbIE
MOJICJIbHBIE TIPEICTABIICHUS JIJISl BBISIBJIICHUS XapaKTEPHBIX MPHU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEILECTB U XUMUYECKUX PEAKLU;

(GopMynupoBaTh LENM U 3aJa4d MCCIEJO0BaHUS, HCIOJIb30BaTh IMOCTaBJICHHbIE U
CaMOCTOATENbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaue€CTBE WHCTPYMEHTA NO3HAHUSA H
OCHOBBI ISl (DOPMHUPOBAHUSI TUIIOTE3bl IO MPOBEPKE NPABMWIBHOCTUA BBICKA3bIBAEMBIX
CYKJICHUH;

BJaJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHWPOBAHUS WM IMPOBEACHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEpPIICHCTBOBATh YMEHHUs HaONIOAaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIIEHHS] U BBIBOJBI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJbTaTOB HCCIEIOBAHUSA, COCTaBIATh OOOCHOBAaHHBIN
OTUY&T O MPOJIeTIaHHOM paboTe;

MpruoOpeTaTh OMBIT YYCHUYECKOM HCCIENOBATENLCKOW M TPOEKTHOW NEeATEeIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOAOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3INYHbIX METOAOB IMO3HAHUS.



3) padora ¢ nuHpopmanmeii:

OPUEHTHPOBATHCS B PA3NIUYHBIX HMCTOYHHMKAX HHGOpManuu (HAYyIHO-TIOMYJISpHAS
JUTEepaTypa XUMHUYECKOIO COJAEpkKaHMs, CIPaBOYHbIE MocoOus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHUJIOB M (POPM MpeACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHBOPEUYUBOCTH;

(GopMynupOBaTh 3ampPOCHl M MPUMEHSITHh PA3IUYHbIE METOABI MPHU MOUCKE U OTOOpe
UH(pOpMaIi, HEOOXOIUMOH JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIA;

IpUOOpeTaTh OMBIT UCIIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUN
U Pa3JIMYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaNbHYIO (OpMy TMpeAcTaBieHus HHOpManuu
(cxeMbl, TpaduKH, JUarpaMMbl, TAOTUIIBI, PUCYHKHU U IPYTHE);

UCIOJb30BaTh HAy4YHbI $3bIK B KAyeCTBE CpPEACTBA IpH paboOTe € XUMHUYECKOU
UHpOpManMeil: NTPUMEHATh MEXIIpeIMETHbIE ((pU3MUecKrue U MaTeMaTU4YEeCKUE) 3HaKu M
CUMBOJIBL, (HOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U IPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

OBjaieHue YHHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM JeCTBUSIMU:

3aJlaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXZaeMOM TEeMbl B XOJ€ Juanora u/Wiu
JIUCKYCCHUH, BBICKa3blBaTh HJEH, (GOPMYJIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

BBICTYINATh C MPE3ECHTAUEN PE3YIbTATOB O3HABATEIBHON AESITEIbHOCTH, TTOJTYYEHHBIX
CaMOCTOATENIBHO WJIA COBMECTHO CO CBEPCTHHKAaMU IIPU BBINOJIHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HMCCIEJOBAHUIO CBOMCTB M3y4YaeMbIX BEILECTB,
peain3anuy y4eOHOro npoekTa u (GOopMyJIHpOBaTh BBIBOABI IO Pe3ybTaTaM NMPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COrJIacOBaHUS MO3ULMI B X0J1e 00CYX AeHUS U OOMEHAa MHEHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJIbHO IIJIAHUPOBATh U OCYIIECTBIISATH CBOK) ITO3HABATENBHYIO JAEATEIBHOCTD,
ornpenaensis e€ Leau U 3aJja4ui, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBATh
MpeAJiaraéMblii  aJITOPUTM JEHCTBUWA MPHU BBINOJHEHUU YYEOHBIX M HCCIIENOBATEIbCKUX
3a/1a4, BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIOCO0 UX PELIEHUs ¢ YUYETOM MOJTYyUYEeHHSI HOBBIX
3HAHUM O BEIIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBJIATH CAaMOKOHTPOJIb CBOEH [JEATEIbHOCTM Ha OCHOBE CAaMOAHAIW3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

11 KUIACC

[IpeameTHbie pe3yabTaThl OCBOCHUS Kypca «OOmmas W HEOpPraHWYeCKas XUMUS
OTPAKAOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XMMHYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAy4YHOW KApTUHBI MHUPA, POJU XMUMHH B TIO3HAHUU SIBIICHUU TPHUPOABI, B (DOPMUPOBAHHUH
MBIIUICHUS ¥ KYJIbTYpPbl JTUYHOCTH, €€ (QYHKIMOHATBHOU TPAMOTHOCTH, HEOOXOTUMOM JIsI



pelleHrs MPAKTHUECKUX 3a/ady U SKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
30POBBIO M IPUPOIHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMUYECKMX 3HAHHM, KOTOpAas BKIIOYAET: OCHOBOIOJIATAOIINE
HOHATHUS (XUMHUCCKUHN DIIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOMTAIM ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTb, AIEKTPOOTPHUIIATETLHOCTD, CTETICHD
OKHUCJIEHUS, XMUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METAJUINYECKasl, BOJOPOJHAas),
KpUCTAJNIMYECKAsT PEIIETKA, THUIIBI XUMUYECKUX PpEaKUud, pacTBOpP, OJIEKTPOJIUTHI,
HEAJIEKTPOJMUTHI,  DJIEKTPOJUTHYECKAss JTUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBHUTED,
CKOPOCTb XMMHYECKOW peaklud, XUMHYECKOE DPABHOBECHUE); TEOPUH W 3aKOHBI (TeopHus
AJIEKTPOJIMTUYECKON Aucconmanuu, nepuoaumueckuid 3axkoH J[. M. MenpaeneeBa, 3akoH
COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTUH TPU XUMHUYECKUX
peakimsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXaluuye B OCHOBE MOHUMAHMS IMPUYMHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBICHUM,
(aKTONOrMYeCcKHe CBEIEHUS O CBOICTBaxX, COCTaBe, IMOJYYEeHUM U 0Oe30IacHOM
WCIIOJIb30BAaHUM BAKHEWINMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKON
NEeSATENbHOCTH YEJIOBEKa;

COPMUPOBAHHOCTh ~ YMEHHUW  BBIABIISATh  XapaKTepHblE  MPU3HAKK  MOHSITHH,
YCTaHABJIMBATh UX B3aWMOCBS3b, UCIIOIB30BAaTh COOTBETCTBYIOIIME MOHATHS PU OMUCAHUU
HEOPraHWYECKUX BEUIECTB U UX MPEBPAICHHI;

c(hOpMUPOBAHHOCTh YMEHUI UCIOIb30BATh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTABIICHHUS
(GopMyJl BEIIECTB U YPABHEHHH XMMHUYECKUX PEAKLIUN, CUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OTJEIbHBIX HEOPraHUYECKHX BELIECTB (yrapHbIN ras,
YIJIEKHUCIIBIA Ta3, aMMUaK, raliéHasl U3BECTh, HETAIIEHAs U3BECTh, IINTHhEBAsl CONA, MUPUT U
Apyrue);

c(OPMUPOBAHHOCTh YMEHHUI OMNpPEAENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS
XUMHUYECKUX D3JIEMEHTOB B COEIMHEHHSX Pa3jIM4YHOIO COCTaBa, BUJ XHMHUYECKOW CBSA3U
(koBaJIeHTHasi, HWOHHAs, METaJUIMYecKas, BOJOPOJHAs) B  COCAUHEHMSX,  THUI
KPUCTAJUIMYECKOW PEHIETKM KOHKPETHOIO BellecTBa (aTOMHAs, MOJIEKYJIApHAas, WOHHa,
MeTaJuIMuecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCUHEHHUIA;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh HEOPraHUYECKUX
BELIECTB [0 UX COCTaBYy K OINpeneIEHHOMY KJIacCy/TpylIe coelMHEeHUI (IpOCThIE BElecTBa
— METaJUJIbl 1 HEMETaJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICH mepuoauueckoro 3akona [, M.
MenneneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYI0, OOBACHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLINU;

c(OpPMUPOBAHHOCTh YMEHHUI XapakTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX AIeMEHTOB 1—4 nepuonoB [lepuonnueckoil CUCTEMBI XUMHUYECKHX 3JIEMEHTOB
JI. W. MengeneeBa, WCHONB3ysl TMOHATHS «S-, P-, O-2JCKTpOHHBIC OpOUTAINY,
«IHEPreTUYECKUE YPOBHU», OOBSICHATHh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHYECKUX
JJIEMEHTOB W HX COCIMHEHHM N0 mepuojgaM U rpymnmnam [leprnoandeckoil CUCTEMBI
xuMudeckux raemeHToB . 1. Menneneena;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHE



IF€HETUYECKON CBSI3M MEXJy HEOPraHMYECKHMH BEIIECTBAMHU C IOMOIIBI YpPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHHUSI KJIIACCUPUIIMPOBATh XUMUUECKUE PEAKIINH 10 PA3INYHBIM
npu3HakaMm (YUCIy W COCTaBy pEarupyrolux BEHIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu,
W3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH pPEaKUWH, Y4YacCTHUIO
KaTajau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHMI COCTaBIIATh YpPAaBHEHUS PEAKUUWA pPa3IUYHbIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS pPEaKIMil MOHHOrOo OOMEHa, YUUThIBasl YCIOBUS, MPH
KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;

c(hOpPMUPOBAHHOCTh YMEHHUN MPOBOJAUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BELIECTB, PACIO3HABAaTh ONBITHBIM NYTEM HOHBI,
NPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;

c(hOpMHPOBAHHOCTH YMEHHU pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTaBIIEHUS BIIEKTPOHHOIO OajlaHca 3THX
peaKuuu;

c(hOpMUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKlnu
OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTHU OT
BHeIHero Bo3jaeicTBus (mpunnun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEepU30BATh XMMHUYECKHE MPOLECCHI, JEXKAIIUE B
OCHOBE  MPOMBIIIEHHOTO  TMOJYYeHUS CEpPHOW  KHUCJIOThI, aMMHaKka, a  TaKxKe
c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUINAX U IKOJIOTHUYECKUX
npo0sieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HCIOJb30BAaHUEM TMOHSTHS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWW Ta30B MPH XMUMHYECKUX
peaklMsX, Macchl BEIIECTBA WJIM 00bEMA Ta30B IO H3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3(ddekTa
pEaKkIM¥ Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, IPEBPAILICHHUS U COXPAHECHMS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh TIpaBUjia MOJIH30BAHUS XUMUUYECKOW MOCYI01
U J1abopaTOpHBIM OOOpPYAOBaHMEM, a TaKXe TMpaBWia OOpallleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSIMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMUYECKHH SKCIIEPUMEHT
(pa3noxeHue mNepokcHuja BOAOPOJAa B NPUCYTCTBUM KaTalu3aTopa, ONpPENESIEHUE Cpe.bl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHMBEPCAJIIBHOIO WHJMKATOPA, BIWSHUE Pa3IMYHBIX
($akTOpoB Ha CKOPOCTh XMMHYECKOH peaklMH, peakuud MOHHOTO OOMEHa, KaueCTBEHHBIE
peakimu Ha cyiabdar-, xKapOboHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHMS, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/a4y no TemaM «Mertamb»y U «HeMmeramnbs») B COOTBETCTBHM C
MpaBuUjaMu TEXHUKUA OE€30MacHOCTH NpH OOpallleHHH C BEIIeCTBaMU W JaOOpPaTOPHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YNbTATHl XUMUUYECKOIO IKCIIEPUMEHTA B (hOpMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUHA W (OPMYIHPOBATH BBHIBOJALI HAa OCHOBE 3THUX
pE3yNbTATOB;



c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XUMHUUECKYI0 HH(POPMAIIHUIO,
MOJIYy4YaeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CpelcTBa MacCOBOW KOMMYHHUKaiuu, MHTepHeT n
JPYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOJATh IpaBUiia KOJOTHYECKH IeJeco00pa3HOro
IIOBCACHUSA B 6BITy J51 TPYHOBOﬁ ACATCIIbBHOCTU B MECJIIAX COXPAHCHUS CBOCTO 3J0POBbA H
OKPYXaIEH MPUPOJHOM CpPEAbl, OCO3HABaTh OMNACHOCTh BO3JICUCTBUS Ha KUBBIC
OpraHU3MBbI OHpe,ZleJIéHHBIX BCIICCTB, ITOHHMMAasa CMBICJI ITIOKa3aTCiId HI[K, IIOJACHATH HaA
IMpuMcEpax CIOCOOBI YMCHBIHICHUA HW MIPCAOTBPAIICHHUA HX BpPCIAHOIO BOSI[eI‘/JICTBI/IH Ha
OpraHu3M YCJIOBCKA,

JJIA o6yqaroumxc;1 C OIpaHUYCHHBIMUA BO3MOKHOCTAMU 3JO0POBbs: YMCHUC IIPUMCHATD
3HAHUA 06 OCHOBHBIX OOCTYIIHBIX METOAAX ITO3HAHUS BCIICCTB U XUMHNYCCKHUX HBHCHHﬁ;

JJI1  CJICTIBIX U CH&6OBI/II[$IHIHX 06yllaIOHII/IXC$I: YMCHHUC HCIIOJb30BATb peﬂbe(bHO-
TOYEYHYIO cUCcTeMy 0O0o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmyil.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KITACC

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/ KourpoJusbnbie | IIpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuomuueckas cucTeMa XUMUYECKIX 3 bubnunoreka LIOK https://urok.apkpro.ru
anemenToB /1. I. Menaeneena
C .M 0
1.2 TPOCHHC BEIIECTRA. ALHOTO0bpasHe 4 bubnunoreka LIOK https://urok.apkpro.ru
BEIICCTB
1.3 XUMUYECKUE peakliuu 6 1 1 bubmuoreka [IOK https://urok.apkpro.ru
Hroro mo pazueny 13
Pasznen 2. Heopranuueckasi Xxummusi
2.1 Mertabl 1 bubnunorexa LIOK https://urok.apkpro.ru
2.2 Hewmeramis 1 bubmmorexa LIOK https://urok.apkpro.ru
2.3 CBA3b HCOPAHHHICCKHX H OPraHHHecKiX 2 bubnunorexa LIOK https://urok.apkpro.ru
BEIICCTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuUMHS ¥ )KU3Hb 4 bubnmrorexa LIOK https://urok.apkpro.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE INIVIAHUPOBAHUE

11 KJIACC
KoauuecTBOo yacoB Jara usyHenus
Ne Tema VDOKa DJIeKTpOHHBIe HU(POBBIE
n/n M 1A 116 o0pa3oBaTe/ibHbIE pecypchl
S e | &
2 |2 =
bubmuoteka LIOK
XUMUYECKHI 37IeMEHT. ATOM. DIICKTPOHHAS 1 https://lesson.edu.ru/lesson/20b1df2e-6ce4-
KOH(Uryparysi aTOMOB 435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
N Bubnunoreka [IOK
Heproneckuit sakon 1 Hepronprieckas cucrema https://lesson.edu.ru/lesson/e7d48881-055d-
xuMuueckux snementos JI. . Mengeneena, ux 1 49 da.-a 490 B
CBSI3b C COBPEMEHHOMN TEOPUEH CTPOCHUSI aTOMOB 737503d033692backUr=%2F04%2F 11
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX Bubmorexa [[OK
DUCMEITTOB H HX COCHEHII TO TPyTHaM i https://lesson.edu.ru/lesson/e7d48881-055d-
nepuoaamM. 3HaUCHHUE TIEPUOINIECKOT0 3aKOHA U 1 49da-ad9c-
CHUCTEMBI XUMHUYECKHX 31eMeHToB J[. 1. m 3692backUr|=062F04%2F 11
MemieneeBra B pa3BUTHH HAYKH
.. bubmoteka [IOK
(TpoeHHe BellLeCTBA. XHMHYECKas CBA3b, €€ BIIEL, https://lesson.edu.ru/lesson/2859ec02-8ecd-
MeXaHH3MbI 00pa30BaHUs KOBAICHTHOH CBA3M. 1 acd 8.—853 1 E—
B 4Cdo-6051-
OHOPOAHAZ CBASD edad962608fb?backUrl=%2F04%2F11
bubmoteka [IOK
BaneHTHOCTB. D7EKTPOOTPULIATENLHOCTh. CTENEHb https://lesson.edu.ru/lesson/12bfc348-007F-
OKHUCJICHUs. BelecTBa MOJIEKyISPHOTO U 1 479 6.-bc da- E—
HEMOJICIYIIAPHOTO CTPOCHIA 180fc6b720fe?backUrl=%2F04%2F 11
Tlonsatue o nUCHEPCHBIX cucTeMax. VICTHHHBIE U bubmmorexa [IOK
A P ’ https://lesson.edu.ru/lesson/a9c9a61e-e387-
KOJUTOMTHBIC PacTBOPHI. MaccoBas 0J1sI BelecTBa 1 Affe-befb-
B pacTeope aca9c7241b21?backUrl=%2F04%2F11
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Kinaccudukaius 1 HOMEHKIIATypa HEOPraHHYECKUX

bubmmoreka [IOK
https://lesson.edu.ru/lesson/5e33bc30-805d-

7 coe/MHEHHH. ['eHeTHYECKas! CBS3b HEOPraHMYCCKUX A1fe-bf72
BCMICCTS, PASIMAHBIX I1ACCOB 86043445f572backUrl=062F04%2F 11
Knaccudukanus XuMU4eCKUX peakiui B bubnmnoreka [JOK
8 HEOPTraHMYEeCKON M OPraHMYECKON XUMHHN. 3aKOH https://lesson.edu.ru/lesson/75637222-d397-
COXPAHEHHS MacChl BEIIECTB; 3aKOH COXPAaHECHUS H 4b1a-810a-
MIPEBPAIICHUS PHEPTHU TTPH XUMUYCCKUX PEAKIIHIX cc7bca9e8a0c?backUrl=%2F04%2F11
bubmmoreka LIOK
9 CkopocTb peakiuu. OOpaTHMBbIe PEaKITUH. https://lesson.edu.ru/lesson/fOcb5def-307e-
Xummueckoe paBHoBecre. KaHToprym 4575-89d0-
86041b603655?backUrI=%2F04%2F11
bubmuorexa LIOK
Hpairiseckas padora Ne 1. «Bmmjme Pa3IHIHRIX https://lesson.edu.ru/lesson/fOcb5def-307e-
10 (haKTOpOB HA CKOPOCTh XUMHUECKOHN pEaKIIuuy 4575-8940
Kearropiym 86041b6036552backUr|=%62F04%2F 11
Onektponutuyeckas nucconuanus. [lonsrue o bubmuorexa LIOK
1 BOJIOpOIHOM Moka3atese (pH) pactBopa. Peakiun https://lesson.edu.ru/lesson/237cdb54-2787-
MOHHOTO oOMeHa. [ Maponn3 opraHnv4eckux u 4817-8330-
HEOpPraHn4eckux BeriecTs KBaHtopuym 6e027b075645?backUrl=%2F04%2F11
OKHUCITUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINU bubmorexa LIOK
PEA. https://lesson.edu.ru/lesson/8f219cef-7a8a-
12 ITonsTre 00 AMEKTPOIN3E PACILIABOB U PACTBOPOB 44d5-b584a-
coueit Kpairopiym b3d1b2eeb2372backUrl=%2F04%2F11
bubmuorexa LIOK
13 KontposbHas pabota 1o paszeny «TeopeTrudeckue https://lesson.edu.ru/lesson/cc14f97b-ada3-
OCHOBBI XUMHI» 4ac9-al123-
dadc40973c6f?backUrl=%2F04%2F11
Mertamnbl, ux nonoxxeHue B I[lepuoguueckoi bu6nmoreka IJOK
1 cHUCTEeMe XMMHYeCKHuX 3eMeHToB . U. https://lesson.edu.ru/lesson/a0d5bd16-683e-
MemnneneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB. 4ale-8073-
OO01ue Gpu3nvecKre CBOMCTBa METAIIOB 70c604e9c8627?backUrl=%2F04%2F11
15 CrnaBsl METaIDIOB. DJIEKTPOXUMUIECKHUH PsijT bubanorexa LIOK
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HaHpSDKeHI/Iﬁ MCTAJIJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-
70c604e9c862?backUrl=%2F04%2F11

XHUMHYECKHE CBOMCTBA BAXKHEHIIINX METAIJIOB

bu6mmoreka IJOK
https://lesson.edu.ru/lesson/e7ff8162-0d4d-

16 ;I;I(amHHI:I }I:agzg, KaJIbIIAM, MarHAH, aJIOMAHAN) U 40f8-b9F7-
cocIHe 422¢36710750%backUrl=%2F04%2F 11
bu6mmoreka IJOK

XMMHYECKHEe CBOICTBA XpOMa, MM M UX https://lesson.edu.ru/lesson/e7ff8162-0d4d-

17 N To-DIT/-

COEIMHEHMIH 40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11
bu6nunoreka IJOK

XHUMHYECKHE CBOMCTBA LIMHKA, JKEIe3a H UX https://lesson.edu.ru/lesson/e7ff8162-0d4d-

18 N To-DIT/-
COEIMHEHMIH 40f8-b9f7-
422¢3e710750?backUrl=%2F04%2F11
" bubnanoreka [HOK
Hpairirieckas pabora No 2. "Pewenne https://lesson.edu.ru/lesson/6545ec44-34c5-
19 SKCIIEPUMEHTAIBHBIX 33134 10 TeMe «MeTamrs"

K 43f6-826b-

BAHTOPIYM a648d7d6fef7?backUrl=%2F04%2F11

Hemeramiel, nx nonoxenue B Ilepuoanaeckon bubmmorexa LOK

’ pHOA https://lesson.edu.ru/lesson/2390b83e-a935-
20 CHCTEME XUMUYECKUX daeMeHToB []. U. 4c96-bd3a-
MeHnzeneeBa 1 0COOCHHOCTH CTPOCHHMSI aTOMOB 725 £2609c1139%backUrl=%2F04%2F 11
du3ndecKkue CBOMCTBA HEMETAJIOB. AJIOTPOIIHS bubmmorexa LOK
' P https://lesson.edu.ru/lesson/2390b83e-a935-
21 HEMETaJUIOB (Ha MpuUMepe KUCIOPOia, CEPHI,
docd ) 4¢96-bd3a-
ockopa it ylIepota 2512609¢11392backUrl=%2F04%2F11
butmmoreka [IOK
29 XUMHYECKHE CBOCTBA I'aJIOreHOB, CEPhl M UX https://lesson.edu.ru/lesson/cfb70c37-2784-

COEUHEHUI 4c66-be05-

b0966dffb673?backUrl=%2F04%2F11
93 XuMHUuecKre CBOUCTBa a30Ta, pocdopa u ux Bu6imoreka [IOK

COeIUHEHNN

https://lesson.edu.ru/lesson/cfb70c37-2784-
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4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

XUMHUUYECKHE CBOMCTBA YIIIEpOJ1a, KPEMHUS U UX

buomuoreka LIOK
https://lesson.edu.ru/lesson/cfb70c37-2784-

24 COeIMHEHU I 4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
buomuoreka LIOK

o5 [IprMeHeHne BaKHEUIIIMX HEMETAJLIOB U MX https://lesson.edu.ru/lesson/cfb70c37-2784-

COeIMHEHU I 4c66-be05-
b0966dffb673?backUrl=%2F04%2F11
O00011IeHNE M CUCTEMATH3allMs 3HAHUH 110 TeMe Bubnunoreka [IOK
26 «HemeTasmme. BeIYUCICHUS 110 YpaBHEHUSIM https://lesson.edu.ru/lesson/7¢19b0ba-7815-
XMUMHUYECKHUX PEaKIMii U TEPMOXHUMHUUCCKHE 4db3-86f4-
pacuéThl d0ac5b740b3b?backUrl=%2F04%2F11
[TpakTrueckas padora Ne 3. «Pemenue bubmmorexa LIOK
P P e https://lesson.edu.ru/lesson/7c19b0ba-7815-
27 SKCIIEPUMEHTANBHBIX 331a4 1o Teme "Hemerammsr"» 4db3-86F4-
Keartopiy d0ac5b740b3b?backUrl=962F04%2F11
KontpossHas paboTa mo TeMam «MeTaibhy 1 bubmmorexa LIOK
o p . 1 https://lesson.edu.ru/lesson/7c¢19b0ba-7815-
28 «Hemeramnsiy/Beepoccuiickas mpoBepoyHast
aGora 4db3-86f4-
P d0ac5b740b3b?backUrl=%2F04%2F11
bubmoteka [IOK
29 Heopranuueckue 1 OpraHuyeCcKue KMCIIOTHI. https://lesson.edu.ru/lesson/35c2be59-f1c6-
Heopranunueckrie u opraHn4ecKue OCHOBAHUS 46¢6-910c-
46a0576d6924?backUrl=%2F04%2F11
A bubnmnoreka [IOK
MPOTEPHBIC HEOPIARNCCKIIS H OPIAfIcUiHe https://lesson.edu.ru/lesson/46b429e4-931c-

30 coeqHeHUs. ['eHeTHYeCKas CBSI3b HEOPTaHHUUECKHX 43fb-a2ba-

1 OPTAHIHECII Betlects be9eObbeddef?backUrl=%62F04%2F11
Ponb XxuMuH B 00€CTICUCHUH SKOJIOTHIECKOM, butmmoreka [IOK
31 SHEPreTHYECKON U MUIIEBO 0€30aCHOCTH, https://lesson.edu.ru/lesson/b8e4d657-2cc7-

pa3BUTUN MCIUITUHBL

4860-8583-
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9f76edc8a59f?backUrl=%2F04%2F11

32

[IpencraBnenus 06 0OMMX HAYYHBIX TPUHLIUATIAX
HPOMBIIIEHHOTO TIOJTy4YeHHS BaXKHEHIINX BEILIECTB

bubmuoreka LIOK
https://lesson.edu.ru/lesson/f5999557-18¢8-
4853-83a0-
588bf830407a?backUrl=%2F04%2F11

33

YenoBek B MUPE BCUICCTB U MaTCPUAJIOB

bubmuoteka LIOK
https://lesson.edu.ru/lesson/b8e4d657-2cc7-
4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11

34

X¥MHUS U 310POBBE YEIIOBEKA

bubmuorexa LIOK
https://lesson.edu.ru/lesson/b8e4d657-2cc7-
4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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