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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMbl CpEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TonoXkeHui «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIN
koHnentyanbHble ToyioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeabHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTHU I1EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
Yel0BeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs CPEJCTBAMU YUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU C YYETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLNIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBHOIO HAYYHOT'O MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHSA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEoOXOOUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOLKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBIAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMbI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HA  ONpeAeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BeunlecTB. CBeneHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKOod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHeHHE (YHKIUI STOro 3akoHa — OT
00o0mIaroiei 10 0OBACHSIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH U
3aKOHOMEPHOCTSAX IIpoTeKaHus nonosiHdgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCIUTAHHIO YBAXXEHHUSI K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
IPUMEHATh €€ JUId IIONOJHEHHsI 3HAHUM, pEIIEHUS WHTEUICKTYaJbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux HAeH, TaKMX KaK: MAaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMI MEXKIYy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU 3KOJOTUYECKHUX Mpoldiiem, a
TaKke MpodieM cOepeKeHusl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcss NPUHATbIE MNPOrpPaMMOM IO XUMHUHU TOAXOAbl K ONPEIEICHUIO
COJlEp)KaHUSI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHI, UMeEIOIMX 0a30Bo€ 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku nH(pOpMaIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHus, TP OMPEICICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHM 1ieJied HW3Yy4eHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMHM LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpPHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil NpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelbHasi XapaKTepUCTUKA LeJIel U 3a/1ay U3yYeHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIeld CTeNeHH OTAAETCS  MpeArnovTeHue
MPaKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO INOJIYYEHHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanrtanus oO0yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHbBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl DPAa3jIUYHbIX BHJIOB
NEeSATEIbHOCTH: PElIeHMs MpoOJeM, MOUcKa, aHainu3a U 00paboTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIsl MPUOOPETEHUsl OIbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HANPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEIICHUH TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaAHUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
UCTIONB30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKHUMH SBICHUSMHU.

B yueOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHUsA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4EOHBIM
IPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heemto).



COAEPXKXAHUE OBYUEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUI dJeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpesesieHusl 3JIEKTPOHOB M0 OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xuMuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXHBIX BEHIECTB MO TPyIIaM M MepuojaM.
3HaYeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTaluimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBA3M (OOMEHHBI U  JIOHOPHO-
akienTopHbeiil). BogopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHblx cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAsT CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K Pa3JIMYHBIM KJIaCCaM.

Xumuueckass — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYeCKON XHUMHHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xuMuueckoro pasHosecus. IIpunnnn Jle [latense.

OnexTponutuyeckas aucconuaiys. CuibHble U cinadbie 3iekTponuthl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYeCKHX 3ieMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OINKCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPENBl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUH HWOHHOTO oOOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amayn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHS «MACCOBAs
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilonoxxenue HemeraimioB B llepuonuueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga MU KpeMHHS) W HX  COCAMHEHUNM  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpruMeHEeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHUYECKHUX
anemedToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allFOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTAILHBIX 3ajad, HaOJIOJeHWE U OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT U LIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.



XuMus ¥ ’KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX M[POMBIILIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJIs1 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yI00peHus.

XuMHST U 3I0pOBbE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  H3YyYeHUM oOOled u
HEOpPraHU4YeCKOW XUMUH B 11 Kjacce OCyIIEeCTBISETCA YEPE3 UCIIOIb30BAHUE KaK
OOIlIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, Tak W TOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccuuKaius, TMNePUOJUYHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

du3nka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaAbI, TOPHBIE MOPOJIBI, TIOJIE3HBIE HCKOTAeMbIe, TOTLIMBO,
peCypcHl.

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUIYypPrus, MPOU3BOICTBO
CTPOUTENBbHBIX MaTEpPUAIIOB, CEIHCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaJOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPaMM CpEHEro OOIIero o0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHH C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CIEIYIOIINE COCTABISIOININE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEIEIEHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolIUMXcsi PYKOBOJCTBOBAThCS B CBOEHU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIO0CTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YKME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMeTa «XHMHS» JIOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMS] JIMYHOCTH
O0yJaroIIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH NPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX W MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIN3€ Pa3IMYHbIX BUJIOB YUECOHOH EATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHUU M IIOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUSATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHil pa3IudaHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOH TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccuu U pean3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelIeHUsT BOIIPOCOB PAlMOHAIBLHOTO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTIO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIBHOCTH JKOJIOTUYECKOHU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOJBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTepeca K MO3HAHUIO M UCCIIEI0BATENbCKON AeSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodeccuoHanbHOM
NESATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MeTtamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHAYYHBIE MOHSATHSA, OTPaXKaIoIINe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayYHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHNE, HAOIIOIeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BATh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JecTBUSI:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LIENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHAYKTUBHbBIC, JENYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakiy — TMPU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMyIMpOBAThH MEJU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, TMPOSBIISITh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METO/I0OB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIpXKaHUsI, CIPABOYHBIC TOCOOUS,
pecypebl HTepHeTa), aHanmuM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3JIUYHBIE METObI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsI BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEIACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM S3bIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNpPUMEHATh MEXIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKA3bIBaTh  HJEH, (OPMYIHpPOBATH CBOM  TMPEAJIOKECHUSA
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKOW paboThl M0 HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAaHHWS TO3UIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.



INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHuyeckas
XUMUSD OTPaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O XWUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHuUs TPAKTUYECKUX 3a]1ay
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKHUU 3JIEMEHT, aToM, M30TOoIN, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKAasi, BOJIOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMUYECKUX  PEAKIUA, PacTBOp, IJICKTPOJUTHI, HEIIEKTPOJUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON pEeaklMu, XUMHUYECKOE DPaBHOBECHE); TEOPUM U 3aKOHBI (TEOpus
ANEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAllCHUsI SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BbIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIlUe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cucremarnieckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK, ramcéHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAS COAA, MTUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OINpPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJNINYECKasi, BOJIOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYIspHasi,



MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHHMUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/rpymnime
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PaCKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [l.
N. MenneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOINLYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTteMsl
xumuueckux anemeHTtoB [[. WM. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHWY, OOBSACHSITH
3aKOHOMEPHOCTHA U3MEHEHUSI CBOWCTB XMMUUYECKHUX JIEMEHTOB U UX COCIUHEHUU
1o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX d51eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3M MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUYECKUE PEAKIMH IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIOBOMY
s dexTy peaknuu, U3MEHEHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, OOPaTUMOCTH
peakiuy, y9acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPABHEHUS PEAKIUN pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHLA,

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
Ka4eCTBEHHBI COCTaB PAa3JIMUHBIX HEOPTaHWYECKHMX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PACKpPhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITUX PEaKL;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT PA3IMIHBIX (PAKTOPOB; XapaKTEeP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHCIIOThI, aMMHaKa, a



Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYUCICHUS C HUCIOJIB30BAHUEM
HOHSTHS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHUH ra3oB
IPpU XUMUYECKUX PEaKIUAX, MAcChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKLUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(pOpMUPOBAHHOCTh YMEHUN COOJIIOIATH MpPaBUiIa MOJIb30BAHNUSA XUMHYECKOM
nocyAod M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUHN
DKCIIEPUMEHT (Pa3joKEHHE IMEPOKCHUIA BOAOPOJAA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKuH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
teMaM «Metaiey U «HeMeramubl») B COOTBETCTBHM € NPABWIAMHM TEXHUKH
0e30MacHOCTH MPHU OOpAILEHNHU C BEUIECTBAMU U JJAOOPATOPHBIM 000PYJOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLUX PEAKIUNl W (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHWMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpelICTBa MacCOBOMU
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIIOJaTh  TpaBUJia  DKOJOTHYECKHU
1eJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATENIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OMACHOCTh BO3/CHCTBUS HA )KUBBIE OPTaHU3MBbI OTIPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CHocoObl yMEHBIICHUS H
NPENOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOYCUHYIO cucTeMy oOo3HadeHuit JI. bpaitns s 3amvucu XUMHAYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnbie IIpakruyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Paszgen 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0
BEILIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 0 1
2.2 Hemeramnsi 9 1 1
)3 CBs13b HEOPTAaHUYECKUX W OPTAHUUECKUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
1 0 0 https://m.edsoo.ru/d276bd7b
KOH(UTypanus aTOMOB
[Tepuoanueckuii 3akoH u [lepuoanueckas
cUcTeMa XuMudeckux snemenTos /1. 1.
A . 1 0 0 https://m.edsoo.ru/143e2df7
Memnpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUN O
rpyIIaM U nepuojaam. 3HauyeHue
Py p 1 0 0 https://m.edsoo.ru/9a519a98
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYecKuX 3neMeHToB .M. Menneneesa B
pPa3BUTHU HAYKHU
Crpoenue BemiecTBa. XMMHUYECKast CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN 1 0 0 https://m.edsoo.ru/11edbb8f
cBs3u. Bogopoanas cBs3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenens okucinenus. Bemectsa
1 0 0 https://m.edsoo.ru/1c7e4ba9
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTne 0 nucnepcHbIX cucTteMax. IcTUHHBIE
P 1 0 0 https://m.edsoo.ru/f615¢37b

Y KOJJTOUJHBIE pacTBOPBL. MaccoBas 10s



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b

BEILIECTBA B PaCTBOPE

10

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanmss XaMUIeCcKuX peakivii B
HEOPraHWYECKOW U OPraHUYCCKON XHUMUH.
3aK0H COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTUMbIC PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE

ITpakTnueckas padora Ne 1. «BnusHue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

https://m.edsoo.ru/bbflfcl2

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327ff2

11

DnekTponuTHdeckas auccounarnus. [lonstue o
BOZIOpOAHOM ToKka3zatese (pH) pactopa.
Peaknuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

https://m.edsoo.ru/3234384a

12

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.
[TonsiTHE 006 37€KTpOIM3€E PacIIaBOB U
pacTBOPOB coJie

https://m.edsoo.ru/d19df513

13

14

KonTponpHas pabora no pazaeny
«Teopernyeckre OCHOBBI XUMUW)

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XUMHUYecKux snneMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. O01ue pU3NYECcCKre CBOMCTBA

https://m.edsoo.ru/42a9681d

https://m.edsoo.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

MCTAJIJIOB

15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT
HaIPSHKEHUN METaJlIOB

XuMHYECKHEe CBOMCTBA BAYKHEHIIINX METAJIJIOB
(HaTpUii, KJIMH, KaJIbIIWA, MarHuu,
ATIOMHUHHK ) U UX COCTMHEHUM

https://m.edsoo.ru/9cb465ac

https://m.edsoo.ru/4e8bc6fd

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

https://m.edso0.ru/2393964e

18

19

20

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COETUHEHUN

[TpakTueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Meramab»"

Hewmeramnsl, ux nonoxxenue B [leprnoanueckoin
cucTeMe XMMUYecKux aieMenToB /1. U.
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

https://m.edsoo.ru/2e9896ea

https://m.edsoo.ru/41538b94

https://m.edsoo.ru/d14bd5a6

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa u yriaeposia)

https://m.edsoo.ru/41a85f4f

22

23

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COeTUHEHNN

XuMHYecKue CBOWCTBa a30Ta, pochopa u ux
COEeIMHEHUN

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb

24

XHUMHYECKUE CBOMCTBA yIIIEpo1a, KPEMHUS U
AX COeINHEHUH

https://m.edsoo.ru/ef3a5687

25

26

[IpumeHeHne BaKHEUIINX HEMETAIJIOB U UX
COEeTUHEHNN

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110

https://m.edsoo.ru/e232a911

https://m.edsoo.ru/539f71b8



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb
https://m.edsoo.ru/ef3a5687
https://m.edsoo.ru/e232a911
https://m.edsoo.ru/539f71b8

TteMme «Hemeraniael». Beruncnenus mo
YpaBHEHUSIM XUMHUYECKHX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

[Ipaxtuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 https://m.edsoo.ru/d93381a5
"Hemertanmbi"»

)3 KonTponbhas pabota no temam «MeTayuib» u ! hitps://m.edsoo.ru/842abeed
«Hemeraiutb»

29 Heopranunueckue u opraHnuecKkye KUciaoThI. | hitps+/m.cdsoo.ru/d9ddecT6
Heopranunueckue u oprannueckre OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
OpraHuvecKkue coeAnHeHus. [ 'eneTnueckas

30 1 https://m.edsoo.ru/9c4d7af9
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HSHEPTreTUUYECKON U MUIIEBOIN 0€30MacHOCTH, 1 https://m.edsoo.ru/9173971d
Pa3BUTHH MEIUITTHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MIPUHIMUIIAX POMBIIUIEHHOTO MTOIy4eHUS 1 https://m.edsoo.ru/bcal6d6f
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1 https://m.edsoo.ru/7ccc2b22

34 XuUMUS U 300pOBBE YEIOBEKA 1 https://m.eds00.ru/e992867a

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/d93381a5
https://m.edsoo.ru/842abce9
https://m.edsoo.ru/d9ddcc76
https://m.edsoo.ru/9c4d7af9
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpPaMMbI CpeIHero o01ero 00pa3oBaHus

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHH

Bnanenue cucremMoil XMMMYECKMX 3HAHMN, KOTOpas BKIIOYAET:
OCHOBOTOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJla, BaJEeHTHOCTh, AIIEKTPOOTPHUIIATEIILHOCTh, CTEMEHb
OKHCIICHHS, XMMUYECKas CBA3b, MOJb, MOJISIpHAas Macca, MOJIIPHBIN
00BEM, KpUCTATMYECKass pemeérka, THUIbl XUMHUYECKUX peaKluui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peakiu MOHHOTO OOMEHa), PacTBOP, SJIEKTPOIUTHI, HEITEKTPOJIHTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMAIUS, OKUCIUTEIh, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON pEaKIuu, XMMHUECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHsSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuomamueckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAaKTOIOTHUECKUE CBEICHHUS O CBOWCTBAX,
COCTaBe, TIOJYYEHWH U OE30MaCHOM UCIOJIb30BAHUU BAXHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY MU MPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKaA

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ BBISABIIATE XapPAKTCPHBIC IIPU3HAKH U
B3aUMOCBA3b HU3YYCHHBIX HOHHTHﬁ, IMPUMCHATb COOTBCTCTBYIOIIUC
IIOHATHUA TIPpU OIMKMCAaHUHU CTPOCHHUA U CBOICTB HCOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHHﬁ; BBIABIIATH B3aMMOCBA3b XHMHYCCKHX
3HAHUH C IOHATHUAMU u MMpEACTAaBICHUAMU APpyrux
C€CTCCTBCHHOHAYYHBIX IPCIMCTOB

Bnagenne OCHOBHBIMH METOOdAaMHU HAayYy4YHOI'0O TO3HAHUA BCIICCTB U
XUMHYECKUX SBJICHUMN (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHMH OMNpENENATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHUS XUMHUYECKHX DJJEMEHTOB B COCAUHEHHSIX pa3IM4YHOIO

COCTaBa, BHJ  XUMHUYECKOM  CBsS3U  (KOBaJCHTHAas, HMOHHAs,




MeTaJuIM4ecKasi, BOJOPOJIHAsA) B COCIUHEHUSX, TUIl KPUCTAIUIMYECKON
PEHIETKA KOHKPETHOTO BElIecTBa (aTOMHAsi, MOJICKYJISIpHAsi, MOHHAs,

MeTaJUTHYeCcKas)

L.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CPeAbl B BOJHBIX

pacTBOpax HCOPraHU4ICCKUX COG,Z[I/IHCHI/Iﬁ

1.6

ChopMUPOBAaHHOCTh ~ YMEHHS  KIACCH(PHIIMPOBATh  XUMHYECKUE
pEaKIyy M0 Pa3IMYHBIM NPU3HAKaM (YUCITY M COCTAaBY PearupyromIixX
BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  PEAaKIUH,  yYaCTHIO

KaTaJu3aTopa)

1.7

1.8

1.9

1.10

1.11

CpopMHUpPOBAaHHOCT, YMEHHMM  COCTaBJISTh ypPaBHEHHUS  peaKIuil
pPa3JIMYHBIX THUIIOB, MOJHBIE WU COKpAIIEHHBbIE YpPaBHEHUS pEaKUUl
MOHHOTO0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKUUU UIYT
J10 KOHIIa

CpopMHUpPOBaHHOCTH YMEHUM MPOBOJUTH PEAKIIMHU, MOITBEPKIAAOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHNICCKUX BCUICCTB

C(I)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ pPacKkpbiBaTh CYHIHOCTb OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKI_lI/Iﬁ nocpeaACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OajaHca 3THX PeaKInii

CdopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUy OT Pa3InyHbIX (PaKTOpOB

CpopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTH OT BHEIIIHETO BO3JICUCTBUS

(mpunnun Jle HlaTtense)

06111351 N HCOPraHNYCCKasA XUMHA

2.1

CopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbICH [lepuomnueckoro
3aKOHa J.N. Menneneena " JIEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOMIYIO,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIT

2.2

CopMHUpOBAaHHOCTh YMEHUN XapaKTEPHU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cucrembl xumMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHSL «S-, p-, d-dPJCKTPOHHBIE OPOUTATN», «IHEPTETUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOMCTB

XHUMHUYCCKUX JJIEMCHTOB H HX COCI[I/IHGHI/Iﬁ o nepuoaaM M rpymiam




2.3

24

[Tepuoanueckoit cucremsl xumMuueckux 3neMeHToB .M. Menaeneesa

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepuU30BaTh (OIMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAATh  CYIICCTBOBAHHE  TEHETUYCCKOM  CBS3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAMH € IOMONIBIO  YpaBHEHHU

COOTBETCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

ChopMupOBaHHOCTb ~ YMEHMH  yCTAHaBIMBATh  IPHUHAMIEKHOCTh
HEOPraHUYECKUX BEIIECTB [0 UX COCTaBY K OMNPEACIEHHOMY Kiaccy
(rpymme) coenMHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, an)OTepHLIe TUAPOKCHUADBI, COJ'II/I)

2.5

CpopMHUpOBAaHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYIO CUMBOJIHUKY
JUIS  cocTaBlieHUS (OpMyNn BEIIECTB U YpPaBHEHUH XUMHYECKHX
peakuuii, cuctemaruueckyro HomeHkinarypy (IUPAC) u TpuBuaibHble
Ha3BaHUSA OT/ACJBHBIX HEOPraHUYeCKHX BeHIeCTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETalI€Hash W3BECTb,

MUTHEBAs COJIA, MUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTh YMEHMI XapaKTepH30BaTh (OMHMCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETUYCCKOM  CBS3M  MEXKIY
HEOPTaHWYECKHMH  BEUIECTBAMH  C  TOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHITH XUMHYECKUI
SKCHEPUMEHT (pa3jloKeHue IMEepoKCHAa BOJAOpPOJa B TMPUCYTCTBUU
KaTalnu3aropa, ONpeieseHHe Cpebl PacTBOPOB BEILIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKOM peaklM, peaKIMu HOHHOTO OOMEHa,
KayecTBEHHbIE PEeaKLUU Ha Ccynb(dar-, KapOOHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE SKCIEPUMEHTAJbHBIX 3a7ad IO TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBUU C TPABUIIAMHU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeulecTBaMM MU J1ab0paTOpHBIM
000pyI0BaHUEM; MPEICTABIATh pe3ysbTaThl XUMHYECKOTO
SKCHepUMEeHTa B (OpMe 3alKucHh YpaBHEHHH COOTBETCTBYIOLIMX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

ChopMHUpOBAaHHOCT, YMEHUW COOJIOJATh TMPaBHJIa TIOJB30BAHUS
XUMUYECKOH TOCYI0M M JIabOpaTOpHBIM O0OpYAOBaHUEM, a TaKKe
npaBuia oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHMH  XapaKkTepU30BaThb  XHMHYECKUE




3.1

IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCJIOTBI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH IMPEJICTABICHUHA 00
o0ImMX HayyHbIX [PUHLUUIAX M SKOJOTHYECKUX  Ipobdiemax

XUMHUYECKOT0 IIPOU3BOJICTBA

Xumud u xku3Hb. Pacu€Tsl

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpaA, pPOJIM XHUMUU B [IO3HAHUU
SBJICHUWA TPHPOABI, B (OPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TIPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT MPaKTUYECKUX 3aJa4y U OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILICHUS K CBOEMY 310POBbIO U HpHpO,I[HOﬁ cpeac

3.2

CdopmupoBaHHOCTH yMEHUMI KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUU, CeTh VIHTEpHET U IpyrHe)

33

CpopMHUpPOBAaHHOCT, YMEHUW COONIIOAATH TIpaBUia IKOJIOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYKAKOUIEH NPUPOITHON

cpensbl

34

3.5

Oco3HaBaTh OIMACHOCTh BO3JICUCTBHS HAa JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, noscHsaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAIIEHUs UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

CdopmupoBaHHOCTH YMEHHH MPOBONTH BBIUMCIICHUS c
WCIOJIb30BaHUEM TMOHSITHUS «MaccoBas JIOJi1 BEIIECTBAa B PAacTBOPE»,
OOBEMHBIX OTHOLIEHWH Ta30B NpPHU XHMHUYECKUX PEAKIHUSAX, MacChl
BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB,
TEII0BOTO d(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHHA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JI0UKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpenieneHusl JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX NEPUOOB. DIEKTPOHHAS KOH(DUTYpALIUsi aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB JI.1.
MenpeneeBa. Cps3p mnepuoaunyeckoro 3akoHa U llepuonnueckoil cucTembl
xumuueckux snemeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMMUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnamM U IepHoJaM.

3HaueHue NEpUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

1.3

1.4

L.5

1.6

1.7

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHABI XUMHUYECKOW  CBS3U
(koBajieHTHAsT HEMOJISIpHAsE W TOJSpHasi, HOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b
BanenTtHOoCTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIIEHUS

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpPHUCTAUIMYECKOM pemeTku. I[loHsTHE O AucCnepcHBIX
cucremax. VICTUHHBIE M KOJUIOWJHBIE PacTBOpPBl. MaccoBasi H0Ji BEIIECTBA B
pactBope

Knaccudukanus HeopraHmueckux coeuHeHnii. HoMeHkaTypa HeopraHmueckux
BEIIECTB

Xumuueckass — peakius.  Knaccudukamus — XUMHYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,

3aKOH COXpPaHCHUA U MPEBPAIICHUA SHEPTHUHU ITPU XUMHUYCCKUX PCAKIIHUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

O6parumble peakmuu. XuUMU4YecKoe paBHOBecue. DakTopbl, BIUSAIOMNE HA

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense




1.10

Onekrponutuyeckas aucconuanus. CuibHbIE M cia0bie 3MeKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpaibHAas, ieJIouHast. Peakiiuym noHHOro

oOMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun

2.1

HeOpraHI/I‘lCCKaﬂ XUMUA

Hewmeramnsl. [lonoxkenne HemetamwioB B Ilepuoanueckoil cucteMe XMMUYECKUX
anemenToB JI.M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE

CBOMCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAJUIOB (HA IIPUMEPE KUCIOPOAA, CEPBI,

docdopa u yrneponaa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIIUX  KHUCIIOT, BOJOPOJHBIX coeauHeHuid). IlpumeHenue

Ba)KHEHIIINX HEMETAJVIOB U UX COC,Z[I/IHCHI/Iﬁ

Meramnbl. Tlonoxxenne metamioB B Ilepnoguueckoll cucreMe XHMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. O6ume ¢usnueckue cBoiicTBa MeTaiuioB. CIIIaBbl METAJIOB.

DAEKTPOXUMHUUECKHUH Psi/l HAMIPSHKEHUN METAIIOB
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2.5

3.1

XUMHYECKUE CBOWCTBA BAXKHEMIIMX METAJUIOB (HATPUM, KaJIMid, KaJbIUH,
Mar"uii, aTlOMHUHHUHA, ITUHK, XPOM, JKeJe30, MeIb) U HX coequHeHuil. Oouue

CITOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy N TCXHHUKC
I'enetnueckas CBI3b HEOPTraHNYCCKUX BCUICCTB, NPHUHAICKAINIUX K PA3JIMYHBIM
KJj1accaM

XUMHUS U )KU3Hb

Ponp xumMum B oOecriedeHHH 3KOJ'I01"I/I‘-ICCKOI7I, 3HepFCTI/I‘{eCKOﬁ 151 HHH.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. Ilousatue o HAayYYHBIX ME€TOJaX IMO3HAHUSA

BEUICCTB U XUMHNYECCKHUX peaKuHﬁ

3.2

[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJYYEHUS
BAKHEUINX BeEIIECTB. UEOBEK B MHUpE BEIIECTB M MAaTE€pUAJIOB: BaKHEUILNE
CTPOUTEIIBLHBIE MaTepuaibl, KOHCTPYKLMOHHBIE MAaTEpUalbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHalIbl I JSJIEKTPOHMKH, HAHOMATEPHUAJIbl, OPTaHMYECKHE U

MUHEpaJIbHbIE y100peHus
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XuMHsT W 3]I0pOBbE UEIOBEKA: TIpPaBWJIa WCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBON XUMHH

B ITIOBCEHEBHOMU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 11 knacc. I'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
O.C.I'abpuensn, I'.I".JIpicoBa. Xumus 9 kiacc 6a30Bblil ypOBEHb.
[IpoBepouHble U KOHTPOJIbHBIE pabOThL. YueOHOE ocpoue, 2-e U3aaHue,

nepepadoranHoe, Mocksa "IIpocBemenue" 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru
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