MWHHUCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUHA
MunncrepcTBo 00pa3oBaHusi H MOJIOAEKHON MOJIUTHKH CBepAI0BCKOii 001acTH
YnpasJiienue o0pasoBanusa AxMuHucTpauuu ropoga Huxnuit Tarna
MyHunmnajibHOe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpexK/AeHHe

cpeaHss odmeodpazoBarTeabHas mkoJa Nel00

PACCMOTPEHO YTBEPXJIEHO
INenarornueckum Hupextop MAOY COLI
COBETOM Nel00

[Iporokon Ne 1 ot 26.08. 2025r. J.B. SI30BCcKuX

JAOKYMEHT NOANUCAH
9/IEKTPOHHOWM MOAMNUCHIO

[Tpuka3 Ne01-12/355

wiw or 26.08.2025 1.

Ceptndukar: 44d2455ffdfd4ad64ed41cb195fe3d41439faacbe

nnnnnnnn

AevicTeuTenen: :c 20.11.2024no 13.02.2026

uuuuuuuuuuuuuuuu

PABOYASA ITPOI'PAMMA

(ID 1096150)
y4eOHOro npeaMera
«Xumus. ba3zoBblii ypoBeHb»

it ooygarorumxcst 10 — 11 xmaccoB

Hwxanit Tarun
2025r.



IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa 1Mo XWMHU Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparum», TpeOoBaHUN
K pe3yJibTaTaM OCBOCHUS (hesiepaibHOM 00pa30BaTEIHbHOM MPOTpaMMBI cpeaHero obmero oopazoanus (DOII
COO), npexacraBieHHbix B denepanbHOM TOCyJapcTBEHHOM oOpaszoBatenbHoM crangapte COO, ¢ yuérom
Konnenmuu npenomaBaHusi yaeOHOTo mpeaMera «XUMUsS» B 00pa30BaTeNIbHBIX OpraHu3aiusax Poccuiickoii
Ddeneparun, pealu3ylonMx OCHOBHBIE 00pa3oBaTeibHbIE NPOTPaMMbI, M OCHOBHBIX IIOJIOKECHHH
«Crpaterun paszputusi BocnuTaHusi B Poccuiickoit ®@enepanun Ha nepuon g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OAX0/10B K pa3pabOoTKe MporpamMmbl 10 XUMHHU, K ONpeAeTIeHUI0 001Ieil cTpaTeruu o0y4yeHus,
BOCIIMTaHMUSA U Pa3BUTHs OO0yYaroImUXcs cpeicTBamMH ydeOHoro mpenmera «Xumus» s 10-11 xmaccoB Ha
0a30BOM ypoBHE cocTaBwim KoHIenTyanbHble nooxeHus PI'OC COO o B3auM0o00yCIOBICHHOCTH IIEJICH,
coJiepKaHus, pe3yJIbTaTOB 00y4YeHUs: U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, TOJIy4aeMO€ BBITYCKHUKAMHU 00IIe00pa3oBaTeIbHON  OpraHu3aIli,
SBIISICTCS HEOTHEMJIEMOM YacThio UX 00pa3zoBaHHOCTU. OHO CIYXKHT 3aBEPILAIOIIMM ATAllOM peajH3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYUIMX LEJOCTHON CHUCTeMe
XUMHUYECKOTO 00pa3oBaHus. OTH LEHHOCTH KacaroTcsi TIO3HAHHMsS 3aKOHOB MPHPOIBL, (POpMUpOBaHUS
MHPOBO33PEHHUS U 001IeH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U MPHUPOJHOU cpene. Peannsyercs xuMuiyeckoe oOpa3oBaHue 00ydalONIMXCsl HA YPOBHE CPEIHETO
oOuiero obpazoBaHusl CpeACTBaMHU Yy4eOHOro mpeamera «XUMHsD, COAEp aHHEe W MOCTPOEHHUE KOTOPOro
OTIpeJIeJIeHBl B IPOTpaMMe MO XMMHUU C Y4ETOM crenn(UKHU HAyKU XUMUH, €€ 3HAaUeHUS B IIO3HAHUH MTPUPOIBI
U B MaTepHalIbHOM XU3HU OOIIECTBA, a TakXKe ¢ y4y€ToM OOUIMX IieNiell M MPHUHIIMIIOB, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHEro oo1ero oopazoBanus B Poccuiickoir deneparui.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJib B COBPEMEHHON IIUBUIIM3AINH,
B CO3/JaHUMU HOBOH 0a3pl MaTepuadbHONH KynbTyphl. OHa BHOCHUT CBOW BKJIax B (OPMHPOBAHHUE
PalMOHAIBLHOTO HAYYHOT'O MBIIUICHHS, B CO3JJaHUE 1IEJIOCTHOTO MPEJICTABICHUS 00 OKpY’KaIoIeM MUPE KakK O
€/IMHCTBE MPHPOJBI U YEIOBEKa, KOTOpoe (HOpMUpPYETCs B XMMHUU Ha OCHOBE NMOHUMAHMS BEIIECTBEHHOTO
COCTaBa OKPY>KAKOLIETO0 MHpA, OCO3HAHHS B3aMMOCBSI3M MEXAYy CTPOCHHEM BEIIECTB, MX CBOMCTBAMHU H
BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMUsS CTaja HEOThEMJIEMOM 4YacCThbIO
MHUPOBOW KYJBTYpPbI, HEOOXOJUMBIM YCJIOBHEM YCIICIIHOTO TPyJda M KH3HH KaKJOro uwieHa oOIiecTsa.
CoBpeMeHHast XMMHUsl KaK HayKa CO3MJaTeNlbHasl, KAK HayKa BBICOKMX TEXHOJIOI'MI HANpAaBJICHA HA PEIICHHE
r7100aNbHBIX TPOOJIEM YCTOHUMBOTO pa3BUTHs UEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH, MUIIEBOH,
9KOJIOTMUYECKOM 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B cooTtBercTBUMM ¢ OOMIMMHU LEISIMH W NPUHIMIIAMHE CPEIHEro o0miero oOpa3oBaHUS COJAEp)KaHUE
npeameta «Xumus» (10—-11 xmaccel, 6a30BbI ypOBEHb M3YyYCHHs]) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TIOJTOTOBKY OOYYalOUIMXCs, HEOOXOAUMYIO MM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOJOJKEHHs OO0pa30BaHHA B Pa3IUYHbBIX
00J1aCTX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu mpeaMera « XUMHsD» SBISI0TCS 6a30Bble Kypebl — «Opranndeckast Xumusi» 1 «Oo1as
U HEOpPraHW4YecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOi
HayKH: CHCTeMa 3HAaHUM IO HEOPTraHWYECKOW XUMHUHU (C BKIIOUYCHHEM 3HAaHUM U3 OOIed XUMHUU) U
opranudeckoil xumun. PopMHpOBaHHWE TAHHOW CHCTEMBbl 3HAHWW NMPHU HW3YUYEHUH IpeaMeTra o00ecrednBaeT
BO3MO>KHOCTh PACCMOTPEHHSI BCETO MHOI000pa3us BELIECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB U TEOPHIi
XUMUH.

CtpykTypa conepxkanusi kypcoB — «Opranuueckas XxuMus» U «OOIIas M HEOpraHUyecKas XUMUS»
copMHpoBaHa B IpOrpaMMe 10 XMMUHU Ha OCHOBE CHCTEMHOT'0 TOAX0/1a K U3yYEHHIO Y4eOHOro Marepuasia u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTUEM 3HAHUI HA OMPENEIEHHBIX TEOPETHUECKUX YPOBHSIX.
Tax, B Kypce OpraHM4eCKOM XMMHUHU BELECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUU CTPOCHUS
OpraHWYECKUX COEIMHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemiecTB. CBeieHUs 00 U3yyaeMbIX B Kypce BEIIeCTBaX JAlOTCS B Pa3BUTHH — OT YIJIEBOJIOPOJIOB
JI0 CJIOKHBIX OHMOJOTMYECKH aKTHBHBIX COeQUHEHMH. B Kypce opraHuyeckoil XMMUHU MOJydaloT pa3BUTHE
c(OpMUPOBAHHbIE Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TMEPBOHAYABHBIC MPEACTABICHUS O



XUMHYECKON CBSI3M, KIACCH(PUKAIMOHHBIX MPH3HAKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT UX
CTPOEHHUS, 0 XMMUYECKOUN pEeaKIiu.

[Tox HOBBIM YTIJIOM 3peHHS B IpeaMeTe «XUMHUsS» 0a30BOTO YPOBHS PacCMATPUBACTCS U3YYCHHBIN Ha
YPOBHE OCHOBHOTO OOIIEr0 00Opa30oBaHUs TEOPETUUYECKUM MaTepuan W (PaKTOJIOTHUECKUE CBEICHUS O
BEIECTBAX M XMMHYECKOW peaknuu. Tak, B wacTHOCTH, B Kypce «OOmas W HeopraHuveckas XUMH)
oOydJaromuMcsi  MPEAOCTaBIsETCS BO3MOXKHOCTH  OCO3HaTh 3HAUEHUE TMEPUOJUYECKOrO0 3aKOHa C
OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3UIIUH, TIy0kKe MOHATh HCTOPUYECKOe M3MEHEHHE (DyHKIUN
ATOTO 3aKOHA — OT 0000IIaroNel 10 0OBSICHSIONMEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaKHEWIIUX BELIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX U MPUMEHEHHH,
a TaKKe 0 XMMUYECKUX PEAKLHIX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAaHUs AOIMONHAETCS B Kypcax 10
u 11 xjmaccoB 3/eMEHTaMH COAEpPKaHUS, UMEIOIIUMH KYJbTYPOJOTUYECKUM U MPUKIAAHOW XapakTep. ITH
3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XHMHUHU C APYTMMH HayKaMH, pacKpbIBalOT €€ poiib B
MO3HABATEIPHON M TMPAKTUYECKOW JESITENbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKECHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPUU U MPAKTHUECKUX MPUIOKEHUN XMMHHU, [TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JTUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKH
OCMBICJIMBAaTh MH(GOPMALMIO U TPUMEHATH €€ JUIs TMOMOJHEHHs] 3HAHWN, PEUICHHs] WHTEUIEKTYyaJIbHBIX U
IKCIIEPUMEHTANBHBIX HCCIEAOBATEIbCKUX 3alad. B memoMm copepxkaHue y4eOHOro mnpeamera «XUMHEsD
JTAHHOT'O YPOBHS U3YUYEHUS OPUEHTUPOBAHO HA (popMHpoBaHUE Y 00yUdalOIIUXCsI MUPOBO33PEHUECKOH OCHOBBI
JUIss TIOHMMaHus (QuiIocopckux waed, TaKuX KakK: MaTepHallbHOE EIMHCTBO HEOPTraHMYeCKOro W
OpPraHMYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTaBOM U CTPOEHHEM, IO3HABAEMOCTH
MPUPOJHBIX SIBICHUH IMyTEM OSKCIEPUMEHTA W PEIICHUS MPOTHBOPEUUN MEXIy HOBBIMH (pakTamu u
TEOPETUUYECKUMH TPEINOChUIKAMH, OCO3HAHUE POJIM XMMHMH B PEIIEHUU SKOJIOTHMYECKHUX MPOoOJIeM, a TaKxKe
po0OieM cOepexeHHsI FHEPTETUIECKIX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B muiane pemieHus 3agad BOCHUTAHMS, Pa3BUTHS U COIMAIM3ALUK O00YyYaroIIUXCs
MPUHATBIE MPOTPAMMOM MO XUMHUHU TOJIXOJbl K OINPEICICHUIO COJEpKaHUs M IOCTPOCHHUS MpeameTa
npeaycMaTpuBaoT (GOPMUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX ACUCTBUN, UMEIOIIMX 0a30BO€ 3HAUYCHHE IS
pa3MYHBIX BHUJOB JCATEIBHOCTU: pEUIeHHs NpoOjeM, IOWCKa, aHaimu3a WU o0paboTKHM HH(OpMaLuH,
HEOOXOUMBIX ISl IPUOOPETEHUS ONbITA MPAKTUYECKOW M UCCIIE0BATENBCKOM NeATEIbHOCTH, 3aHUMAIOIIeH
Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTtuke npenonaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOTO 00Ilero oOpa3oBaHMsl, TaK U Ha YPOBHE
cpemHero oOmero oO0pa3oBaHMs, TPU OMPEIEICHUH COJEP)KATEIBHON XapaKTePUCTHKU IeNed W3y4eHHS
MpeJMeTa HaIlpaBJICHUEM IEPBOCTEIICHHON 3HAYUMOCTH TPAAMIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTUYECKOU JESATEILHOCTH YeJIOBEKa U
Kak OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOW MOIXOHd K
OTPEJICICHUIO LIeTIeH N3YUSHUS IPEIMETA ABJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS INIAaBHBIMU 1ENIAMU U3YUYEeHHsI TpeaAMeTa « XUMUs» Ha 6a30BOM ypOBHE
(10 =11 xu1.) sBAISIFOTCA:

¢ (opmupoBaHME CHCTEMbl XUMHUYECKMX 3HAHMNA KaK BAKHEWINEH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUPa, B OCHOBE KOTOPOI1 JiexKAaT KIII0OUEBbIe MOHATHUS, PyHIaMEHTAIbHBIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U TOHUMAaHUE CYIUTHOCTH JOCTYITHBIX 0000IICHUI
MHPOBO33PEHUYECKOIr0 XapakTepa, 03HAaKOMJIEHHE C UICTOPUEHN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii, HEOOXOIUMBIX HJs NPUOOPETEHHS YMEHHUH OpPUEHTHPOBATHCS B MHpPE BEIIECTB H
XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U OOBICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOIII0IEHHEM MPaBUIl 0€30MaCHOTO OOpaIIeHHs C BEIIECTBAMH.

Hapsiny ¢ atum, copeprkatenbHas XapakTEpPUCTHKA IEJIeH 1 3a]1a4 U3y4YeHHsI TIPeIMETa B MPOTpaMMe T10
XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU B CHCTEME CPETHETO OOIIIEeTOo
oOpazoBanus. CeroaHs B MpPENoJaBaHUN XUMHUH B OOJIbIICH CTETICHH OTAAETCS MPEANOYTCHUE MTPAKTUYECKON
KOMIIOHEHTE COJIep KaHus 00y4YeHHs, ODUCHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHHKA 00I1€00pa30oBaTeIbHOM
OpTaHH3aIlNH, BIAICIONEr0 He HAOOPOM 3HAHUH, a PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSIMH aKTUBHOIO MOJYYEHHUs 3HAHUW U IPUMEHEHHS UX B PEAIbHON KU3HU JJI PELUICHUS TPAKTUYECKUX
3azad.



B cBs13u ¢ 9TUM IpU U3YYEHUU MpeaMeTa «XUMHsS» JOMUHHUPYIOIIEe 3HaYeHUE MPHOOPETAIOT Takue
LeJIN U 3a/1a4H1, KakK:
ajanTanys oOydaloUIMXCs K YCIOBHSM JIMHAMUYHO pPAa3BUBAIOIIETOCS MHpa, (OPMHPOBAHUE
UHTEJUIEKTYallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY
MPUHATUIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX XKM3HEHHBIX CHUTYallUsiX, CBA3aHHBIX C BEIIECTBAMH MU UX
IPUMEHEHHEM;
¢dopmupoBaHHE Yy OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIMK), HWMEIOIIUX
YHHMBEPCAJIbHOE 3HAYEHHE JUIS PA3IMYHBIX BUIOB JEATEIBHOCTH: PELICHHs NpoOseM, MOMCKA, aHAINU3a U
00paboTku WHpOpMALKU, HEOOXOMUMBIX [UIS MPHOOPETEHUS OMbITa NESATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B [TO3HAHUU XUMUH, a TAKXKE Ul OLIEHKH C TIO3ULUI 3KOJIOrMYeCcKol O€30I1aCHOCTH XapakTepa
BJIMSIHUS BEIECTB U XMMUYECKUX MPOLIECCOB Ha OPTaHMU3M YeJIOBEKA U MPUPOIHYIO CpeLy;
pa3BUTHE TI03HABATEIIbHBIX HWHTEPECOB, HHTEIUIEKTYyallbHBIX M  TBOPYECKHUX CIOCOOHOCTEH
00yyJaromuxcs: CIIOCOOHOCTH CaMOCTOSTENIEHO MPHOOPETaTh HOBBIC 3HAHMUSA [0 XMMHH B COOTBETCTBHU C
AKHU3HEHHBIMU TOTPEOHOCTSMH, UCIOJIb30BATH COBPEMEHHBIE MH(POPMALIMOHHbBIE TEXHOJIOIMH JJIsl IOUCKA U
aHanu3a y4eOHON M HayYHO-TIOMYJISIPHOM HH(pOPMAUU XUMUYECKOTO COJIepKaHMS;
(dopMHpoBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATHUBHOTO M JIOTMYECKOI'O MBIILIEHUS,
HaOMIOATEeNbHOCTH,  COOPAaHHOCTH, AaKKypaTHOCTH, KOTOphle  0COOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPU IUIAHUPOBAHUU U NIPOBEJEHUN XUMUYECKOT0 SKCIIEPUMEHTA; BOCIIUTAHUE Y O0y4aroIIUXCs
yOexKIEHHOCTH B TYMaHHUCTHUYECKOM HANpaBICHHOCTH XUMHH, €& BAKHOM  post B
peleHnu II100aTbHBIX npoGiem paLMOHANBHOIO PUPOAOIOIb30BAHNS,
MOTIOJTHEHHSI SHEPTeTUYECKHX PECYPCOB M COXPAHEHMS NMPHPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpPEeKHOTO0 OTHOIICHMSI K TPUPOJE U CBOEMY 3/I0POBBIO, a TakKe MpHOOpETEHUs
OMbITa MCIIOJIb30BAaHUS TOJyUYEHHBIX 3HAHUHM U1
MPUHATHUS TPAMOTHBIX PEILICHUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUAMMU.
B yueGHOM 1utane cpefHero oOmiero oOpazoBaHMs NpeaMeT «XUMHs» 0a30BOro ypoBHS BXOIUT B
COCTaB NpeaMeTHOH 06nacTu « EcTecTBEeHHO-HAYYHBIE IPEMETHD.
OOmiee yMcIO 4YacoB, OTBEACHHBIX AJS M3Y4YCHHUS XHMHH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpasoBanus, coctaBisieT 67 yacoB: B 10 kiacce — 34 yaca (1 gac B Hexeno), B 11 kimacce — 33 gaca (1 yac B
HEJIEIIO).



COJEPKAHUE OBYYEHUSA
10 KITACC OPTAHUYECKASA XUMMUSA

TeopeTnueckune 0CHOBbI OPraHUYeCKOl XUMHUH

[IpenMer opraHnyeckoil XUMHM: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJYUYEHUH HOBBIX
BEILECTB U MaTEPUAIOB. Te€OpHs CTPOEHUs OPraHNYECKUX coeqnHeHnd A. M. byTiiepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe (OpMYJIbl OPraHUYECKUX BeIecTB. ['oMoyorusi, usomepus. XuMU4yecKas
CBSI3b B OPraHUYECKUX COEIMHEHUSX — OJJUHAPHBIE U KpaTHBIE CBS3H.

[IpencraBnenne o KinaccUpUKALMM OpPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHMuecKux
COEMHEHNI (cucTeMaThyeckas) W TpUBUAIbHBbIC HA3BaHUS BaKHEHIIMX IpEACTaBUTENECH KIIacCoB
OpPraHMYECKUX BEILECTB.

OKClepUMEHTAIbHbIE METOAbl M3YYEHHs BEIIECTB M UX TMpEBpallleHUuH: O3HAKOMIIEHHE C
o0Opa3llaMu OpPraHMYecKUX BELIECTB W MaTepuajaMM Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJCHWE M ONMHCAHHE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB PU HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AnKaHBl: COCTaB M CTPOEHHE, T'OMOJIOTMUECKHH psa. MeraH W 3TaH — [pocTeiine
MPE/ICTaBUTENN AJNKAHOB: (DU3MUECKUEe M XUMHYECKHE CBOMCTBa (peaklHMM 3aMelIeHUs U TOPEHHUs),
HaX0XJAECHHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psiA. DTUIEH U NPONWIeH — MpOCTEeHlIne
NPEJCTaBUTENIM  alKEHOB: (U3MYECKHMe U XUMHMYECKHE CBOWCTBAa (peakuuud TUAPUPOBAHMA,
raJIOrTeHUPOBAHUS, THJIpaTalll{, OKHCIEHUS U MOJIMMEpPU3alliN), TOJy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oytanues-1,3 u metunOyraauen-1,3: ctpoeHue, BaXHEHIIe XUMUYECKHE CBOICTBA
(peakuus nonuMepu3zanun). [lonydenne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKUH psAl. ALETHIEH — MPOCTeHIIHiA
MPECTaBUTENb AaJIKMHOB: COCTaB, CTPOEGHME, (U3MUECKHE M XUMHUYECKHE CBOWMCTBA (peakiuu
THJIPUPOBAHUS, FAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHHE, (QU3NYECKHE ¢ XHMHUYECKHE CBOMCTBA (peaKiuu
raJIoOreHUPOBAHUS U HUTPOBAHUSA), IOJIyYeHUE U IpUMEHEHUe. Toyon: cocmas, cmpoenue, puzuiecKue
U Xumuyeckue ceoucmea (peaxyuu 2an02eHUpO8aHUs U HUMPOBAHUS), NOTYYEHUe U NPUMEHEHUE.
ToxcuuHOCTH apeHoB. I'eHeTnuecKast CBA3b MEXY YIIIEBOJOPOJAMHU, TPUHAJICKALIMMU K pa3Iu4YHbIM
KJIaccaM.

[IpupoHbIe HCTOUHUKH YTIIeBO10po10B. [IprpoaHblil ra3 u nomyTHele HeTsHbIE Ta3bl. HedTh 1
e€ mpoucxoxzaeHue. CrnocoObl mnepepabOTku HE(PTU: TMEpPeroHKa, KpPEeKUHI (TepMUYECKUH,
KaTanuTuaeckuit), nuponus. [lpoaykTsl nepepaboTku HePTH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib 1 MpoayKThl €ro nepepadoTKu.

OKCHIEpUMEHTAJIBHBIE METOABl M3Y4YEHHs BEIECTB W HUX MPEBPAILEHUN: O3HAKOMIIEHHE C
o0Opa3naMu IUIacTMacc, KayuyykoB W pe3uHbl, komwiekuuu «Hedts» u «Yromw», MoaenupoBaHue
MOJIEKYJ YTJIEBOJIOPOJIOB U TaJOr€HONPOU3BOHBIX, MPOBEJICHHE MPAKTHYECKONW PabOThI: MOTyUYCHHE
STUJICHA U U3YYEHUE €T0 CBOMCTB.

PacuérHsle 3anaun.

Borunicnenuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bE€Ma, KOJIMYECTBA HCXOTHOTO
BEIIIECTBA WJIN MPOAYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kucnopoacoaepxamue oprannyecKne coeAMHECHHA

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOIN: CTpOeHHUE, GU3NUYECKUE U XUMUYECKUE
CBOWCTBA (peakiMU C AaKTHUBHBIMM METaJUIAMH, TaJOr€HOBOJOPOAAMHU, TOpPEHHE), NPUMEHEHHE.
Bonoponneie cBsI3M MeXay MOJEKyJaMu CHUPTOB. JleWcTBHME METaHOJa MW 3TaHOJA HAa OpPraHu3M
YEJI0BEKa.

MHoroatoMHble COUPTHI. DTUICHIIMKOIb U TNIMLEPUH: CTPOEHUE, (PU3UYECKHE U XHMUYECKUE
CBOWCTBa (B3aMMOJACHUCTBUE CO IIETOYHBIMH METaJlJIaMM, KauyeCTBEHHasl peaklus Ha MHOTOATOMHBIE
cnupthl). JlelicTBUe Ha OpraHu3M yenoBeka. [[puMeHeHune rauneprta U 3TUICHIJIMKOIIS.

@deHo: CTpOeHHE MOJIEKYJbl, (PU3NYECKHEe W XMMHUYecKHe cBoiicTBa. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

Anbnerunpl U kemorvl. POpManIbAETHl, alEeTaIbACTH: CTPOCHHE, (PU3HUECKUE U XUMHYECKHE
CBOMCTBa (peakUUu OKHUCJIEHHWS U BOCCTAaHOBJICHUS, KAYE€CTBEHHbIE pEaKLMU), IOJyYeHHE U




MIPUMEHEHHUE.

OHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT M YKCYCHas KHCIIOTHI:
cTpoeHue, (Ppu3nyeckne W XUMHYECKHE CBOMCTBa (CBOMCTBA, OOIIME /I Kiacca KHUCJIOT, PEaKIIHs
TepuHKaAIMN), TOTyYyeHHEe U npuMeHeHne. CTeapuHOBasi U OJICMHOBAsT KUCIOTHI KaK MPEICTaBUTENIN
BBICIIUX KapOOHOBBIX KHCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBUE.

CrnoxHble 3¢upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApOAN3 CI0XKHBIX 3QHpOB. XKUpHL
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posab KUPOB.

VYrneBoasl: cocTaB, KiacCH(pUKalMs YIrIeBOJIOB (MOHO-, AM- M moaucaxapujsl). [okosa —

MPOCTEHIINI MOHOCAXapHJl: OCOOEHHOCTU CTPOEHUSI MOJIEKYJIbI, (PU3MUECKHE U XUMHYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ ruapokcuoM menu(1l), okucnenne aMMuadHbBIM pacTBOPOM  OKCHA
cepeopa(l), BoccTanoBieHHE, OpOKEHHE TJIIOKO3bI), HAaXOXXJEHHWE B MPHUPOJE, MPUMECHECHHE,
6uosornueckas posb. Dotocunres. OpykTo3a Kak u3oMep rioko3bl. Kpaxman U LEJUI0I03a
KaKIPUPOAHbBIE IOJUMEPHI. Crpoenne  kpaxmaja U HejuTroso3bl. dusnueckue

U XMMHYECKHE CBOMCTBa Kpaxmana (TUApPOJSIN3, KaueCTBEHHAsl PEaKIMs C HOIO0M).

OKClepUMEHTAIbHbIE METOJbl M3yYEHHUs BEIIeCTB M UX IMPEBpallCHUN: NPOBEACHUE,
HaOJIOZICHWE U ONKMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE pEaKINH
OJIHOATOMHBIX CHUPTOB (OKuCiIeHHe dTaHojsa okcuaoM Meau(Il)), MHOroaToMHBIX CIHPTOB
(B3aumogeiictBue rmnepuHa ¢ ruapokcugoMm Menu(Il)), ampaerngoB (OKHMCIEHHE AaMMHAYHBIM
pactBopom okcuaa cepebpa(l) m ruapoxcumom menu(ll), B3ammopeiicTBue Kpaxmalia C HOJIOM),
MIPOBEICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTBHI.

Pacuérneble 3anaun.

Bbruncnenus mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU MO HU3BECTHBIM Macce, 00bEMY, KOJUUYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB WU MPOJYKTOB PEaKIUH).

A3oTcozieprKaliie OpraHn4eckiue CoeIMHEHMsL.

AMUHOKHCIIOTHl Kak am@oOTepHble OpraHuueckue coenuHeHHus. Dusznyeckue M XUMHUUECKUE
CBOICTBa aMHHOKHUCIIOT (Ha MpUMepe IIUINHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubt.

benku kak TpUpOAHBIE BBICOKOMOJIEKYISApHBbIE coeanHeHus. IlepBuyHas, BTOpUYHas u
TpeTUYHas CTPYKTypa OeKOB. XMMUYECKHE CBOWCTBA OEJIKOB: THAPOIIN3, IeHATYypalysl, KaUeCTBEHHbIE
peaxiuy Ha OeJIKH.

DKcrnepuMeHTalIbHbIE METO/Ibl U3YyUEHHS BEUIECTB U UX MPEBpAIlCHU: HaONI0I€HUE U ONTUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypaLus OEIKOB IIPU HArPEBAHUU, LIBETHBIC PEAKIIUH OCIIKOB.

BbicokoMoJiekyasipHbIe COeTUHEHUS

OCHOBHbIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHMI: MOHOMEpP, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3aLUHU, CPEAHSs MOJIEKyJsipHas Macca. OCHOBHBIE METO]IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — IMOJIMMEPU3alus U TOJIUKOHIACHCAIMSL.

OKClepUMEHTAIbHbIE METOJbl M3Y4YEHHUS BEUIECTB M HX INPEBpAIICHUN: O3HAKOMIIEHHE C
o0pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHBIX CBsi3ed NpU M3ydeHHH opraHudyeckoid xumuu B 10 Kimacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX MOHATUHM, TaK U MOHATHUH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIS1 OTAETBHBIX MPEMETOB €CTECTBEHHO- HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAay4HbIE TMOHSTHS: SIBICHHWE, HAy4YHBIH (akT, TUIOTe3a, 3aKOH, TEOpus,
aHalmu3, CHUHTE3, KiIacCU(pHKAIM, TMEePHUOAUYHOCTb, HAOMIONEHHE, W3MEpPEHHe, SKCIEPUMEHT,
MO/IETTUPOBAHUE.

@dusuka: MaTepus, DHEPrHs, Macca, aroM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKHH YpOBEHBD,
BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BELIECTBA, (PU3MUYECKHUE BEIWYMHBI M €AMHMIIBI UX
HU3MEpEHUs.

buonorusa: xknerka, opraHusMm, Ouocdepa, OOMEH BeEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOAbI, KUPHI, (PEPMEHTHI).

['eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE UCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrUsA: NHIIEBbIE NPOIYKTHI, OCHOBBI PAIMOHAIBLHOI'O MHMTAHUs, MOIOIIME CpEICTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE IpernapaThl, MaTepuaibl M3 HCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.



11 KIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMUH

XUMHYECKu# d7eMeHT. AToM. Sapo aroma, U30TOMbI. DIEKTPOHHAS 000JI09Ka. DHEPreTUISCKUE
YpOBHH, TMOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OcoOEHHOCTH paclpeaeIcHUs
9JICKTPOHOB MO OpOWTaIsIM B aToMax »JJIEMEHTOB TIIEPBBIX UYETHIPEX TMEPHUOAOB. IJIEKTPOHHAS
KOH(UTYpaIys aTOMOB.

[Iepnonnueckuit 3akoH u Ileproanyeckas cucrema xumudeckux 3neMeHToB 1. Y. Menpeneesa.
CBs3p mepuonuueckoro 3akoHa u Ilepmommueckoid cuctemMbl XumHueckux asnementoB /J[. .
MeHneneeBa ¢ COBPEMEHHOM TEOpHEH CTPOCHHMsSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CIOXKHBIX BEIIESCTB MO TPYIIaM U MEePUOJIaM.
3HaYeHME MEPUOANYECKOT0 3aKOHA B PA3BUTUU HAYKH.

CrtpoeHnue BemiecTBa. XUMHYECKask CBSI3b. BUIBI XUMHUECKOH CBsI3H (KOBaJCHTHAsI HETIOJSIpHAS U
TOJISIpHAs, MOHHAsA, MeTayuimueckas). MexaHu3Mmbl 00pa30BaHUS KOBAJEHTHOW XMMHYECKOW CBS3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPULIATETHHOCTb.
Crenenp okucieHus. VIOHBI: KATUOHBI K AHHOHBI.

BemectBa MONEKYJISApPHOTO U HEMOJEKYJISPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEHIECTB OT THIMA
KPUCTAIUIMYECKON PEIIETKH.

[lonsatne o mucmepcHbIX cucTemax. VICTHHHBIE W KOJUIOMAHBIC pacTBOpPHI. MaccoBast Homs
BEILIECTBA B PACTBOPE.

Knaccudukanmst HeopraHuyecknx coeauHeHuid. HomeHkIaTypa HEOPraHMYEeCKUX BEIIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKANTUX K PA3JIMUHBIM KJIaccaM.

Xumunyeckass peakuus. Kiaccudukanuss XUMHUECKUX peakUuid B HEOPraHMYECKOM U
OpraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUsT U MPEBpAILCHUs
SHEPTHH NMPU XUMUIECKUX PEAKITUSX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pasnu4HbIX (hakTopoB. OOpaTHMble peaKIUu.
Xumuaeckoe paBHoBecre. DaKTOPhI, BAUSIOMINE HA COCTOSTHUE XUMUYECKOTO paBHOBecus. [IpuHimm
Jle aTense.

OnekTponuTrueckas aucconuanus. CuiabHbIC U cliadbie 37eKTposnThl. Cpesa BOAHBIX pacTBOPOB
BEILECTB: KUCIasl, HEUTpaabHas, IIeJI0UHAs.

OKHCITUTEIEHO-BOCCTAHOBUTEILHBIC PEAKIIHH.

DKCTepUMEHTAIbHBIE METOMBI M3yUYeHUS BEIIECTB M MX MPEBPAIICHMIA: JEMOHCTpAIMsS TaOIuUI
«Ilepnognyeckas cucrtemMa xumuuyeckux osieMeHTtoB [[. M. MenaeneeBa», H3ydeHUE MOJACIEH
KPUCTAINTMYECKHUX PEIIETOK, HAOIIOACHHE U OMUCAHKUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OMBITOB
(pasznokeHue MepoKcuia BOJOpOJa B MPUCYTCTBHM KaTalu3aTopa, OINpeNeieHHe Cpelbl pacTBOPOB
BEIIECTB C TMOMOIIbI0 YHHUBEPCATHLHOTO WHAMWKATOPA, pPEaKIMh HOHHOTO OOMEHa), MPOBEACHUE
MPaKTUIECKOU paboThl « BiusiHue pa3nudHbIX PakTOPOB HA CKOPOCTh XUMHUECKOW PEaAKITHI).

Pacuérnrie 3anaun.

Pacuérel mo ypaBHEHUSM XHMHYECKHUX PEAKIUHA, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€ThI C UCTIONB30BAHUEM MOHATUS «MACCOBas 10JIS BEIIECTBAY.

Heopranuyeckasi Xumusi

Hewmerannsl. [Tonoxenne nemeraiuios B Ilepuoanueckoit cucreme XuMu4deckux sneMeHnTos /1. H.
MenzeneeBa U OCOOEHHOCTH CTpOeHMsI aToMoB. Du3HuecKkue CBONCTBA HEMETAJUIOB. AJUIOTPOIHS
HEMETaJJIOB (Ha MpUMepe KUCIOpoAa, cepbl, pochopa u yriaepoaa).

XWMHYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB (TaJIOT€HOB, Cephl, a30Ta, Gpocdopa, yriaepona u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHHH ).

[IprMeHeHne Ba)XHENIINX HEMETAJUIOB M UX COCIMHEHUM.

Meraubl. [lonoxenne MmeraiuioB B Ilepuoauueckoil cucreMe XUMUYECKUX diaeMeHToB [l .
MenneneeBa. OcCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Obmue Gpuznueckue
cBoMcTBa MeTa/u10B. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUN METAILIOB.

XWMHYECKHE CBOMCTBA BOKHEUININX METAIOB (HATPUH, KA, KaJbLUA, MarHui, aJlOMUHHM,
LUHK, XPOM, KEJIe30, ME/Ib) U KX COCTUHECHHIA.

O6mmue crnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY M TEXHUKE.



DKCrepuMEHTAIbHbIE METOJbl M3YyYEHHUs BEIIECTB M UX NPEBpAIICHUN: H3ydeHUE KOJUIEKIIHH
«MeTtanibl ¥ CIIaBbl», 00pa3lOB HEMETAIJIOB, PELICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4, HaOI0JeHUE U
ONMCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aMMOJEICTBHE TMAPOKCUIA AIFOMUHHUS C
pacTBOpaMu KUCIJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMHA HA KATUOHBI METAJUIOB).

Pacuétnrie 3amaun.

Pacuérel Macchl BemecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY BEILECTBA, MACCE WU
00BEMY OJHOTO W3 YYACTBYIOIIMX B pEaKIMU BEIIECTB, pacdy€rTbl Macchl (00bEMa, KOJIMYECTBa
BELIECTBA) IPOAYKTOB PEAKLUH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xuMum B 0O€CNEYEeHHUH 3KOJOTMYECKOW, PHEPreTHYECKOW W MHIIEBOW OE30MacHOCTH,
pa3BuTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIECTB M XUMUYECKUX PEAKIIH.

[IpencraBnenus 00 OOMMX HAyYHBIX HPUHIMIAX HPOMBIIIJICHHOTO MOJYYeHHs BasKHEHIINX
BEILECTB.

YenoBek B MHpE BELIECTB M MaTEpUAlOB: BaXHEMIINE CTPOUTEIbHBIE MAaTEpHalbl,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKH, CTEKJI0, KepaMHKa, MaTepHalibl s 3JIEKTPOHHKH,
HaHOMaTepHalibl, OPraHUUYECKUE U MUHEpPAJIbHBIE yI00pEHUSI.

XUMHSL ¥ 3I0pOBbE UYEJIOBEKA: MpaBUJIa UCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPErapaToB, MpaBuiia
0€30I1acHOT0 MCIOJIB30BaHMS MIPENapaToB ObITOBOM XUMHH B TOBCEHEBHOM KU3HHU.

MexnpeaMeTHBbIE CBS3H.

Peanuzanust MeXNpenMeTHBIX CBsI3€ MpU M3ydyeHUH OO0Ied M HeopraHuuecko xumuu B 11
KJIacCe OCYIIECTBIISIETCA 4Yepe3 HMCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATHH, Tak U
MOHATHUM, SBIAIOLIUXCA CUCTEMHBIMU AJIS1 OTJENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAyuYHbIE MOHATHA: Hay4yHBIH (aKkT, T'MIIOTEe3a, 3aKOH, TEOpUs, aHAIU3,
CHHTE3, KiIaccU(pUKAIMs, NePUOJIUYHOCTh, HAOIIOCHHE, SKCIIEPUMEHT, MOJICINPOBAaHUE, U3MEPEHUE,
SIBJICHUE.

®dusuka: marepusi, DJHEpPrus, Macca, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJla, SHEPreTHYECKU YypOBEHb, BEIECTBO, TelO, O0BEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHUIIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, ouocepa, Makpo- U MHKPOIIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE UCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosoruA: XUMHMYECKas IPOMBIIIIEHHOCTb, METAJLUTyprusi, IPOU3BOJACTBO CTPOUTENIBHBIX
MaTepHajIoB, CEIbCKOX03IUCTBEHHOE MPOU3BOICTBO, MUILEBAsl MPOMBIIIJIEHHOCTh, (hapMalleBTUYECKas
IIPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKMX IIPENaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepUaJIOB, FIEKTPOHHAS POMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 XUMHWHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3VYJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOEHHUS OOYyYaloIIMMHUCS MpPOrpamMmm
cpenHero oodiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U IpeaMeTHbIM). HayuHo-MeTonnyeckoit
OCHOBOH JJ1s1 pa3pabOTKH MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHMS MPOrpaMM CpeIHEero oouero oopazoBaHus
SBJISIETCS] CUCTEMHO-/I€ATEIbHOCTHBINA OJIXO/.

B cooTBeTcTBUM € CUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JMUYHOCTHBIX PE3YJIbTAaTOB
OCBOEHHUSI TpenMmeTa «XHUMHs» Ha YpOBHE CpeJHEro ooOmero oOpa3oBaHMs BbLAEICHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HaHHE 00YYaIOIIMMUCS POCCUNCKOM IpaskJaHCKOM UIEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJM4ue MOTHUBALIUU K O0YYEHHUIO;

LIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXCs PYKOBOJICTBOBATHCS B CBOCH JESATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, MPUCYIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYME MPAaBOCO3HAHUS SKOJIOTUYECKOH KYJIbTYpPbl M CHOCOOHOCTH CTaBUTh LEIM U CTPOUTh
YKU3HEHHBIE TUTaHBbI.

JIMYHOCTHBIE pPE3YJIbTAaThl OCBOCHUS MpeaMeTa «XUMHs» JOCTHUTAIOTCS B €IUHCTBE Y4eOHOH u
BOCIIUTATEIBbHON JESATENIbHOCTH B COOTBETCTBUM C TYMaHHUCTHUECKHMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMM U HJeallaMH POCCHICKOTO Ipa)<IaHCKOTo OOIIeCTBa, MPUHATHIMU B 00IIECTBE
HOpPMaM{ M TMpaBWJIaMU TOBEJIEHUS, CIMOCOOCTBYIOIIMMHU IpOIIECCaM CaMOIIO3HAHUS, CaMOPAa3BUTHS U
HPAaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00YYaIOLIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOGHMS MpeaMeTa «XHUMHS» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON W MPAKTUYECKOH NesATeIbHOCTH OOYyYaloIIMXCsl MO peaju3alMd NPUHATHIX B OOIIEeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHNS:

OCO3HaHHUs O0YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPABOMOPSIIKY;

MIPE/ICTAaBICHUS] O COIMAJbHBIX HOpMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIbHOCTH MPHU CO3JAHUU YYEOHBIX MPOEKTOB, PEIICHUU
yueOHBIX M MM03HABATEIbHbIX 3371a4, BHITOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTHUBbBI, HAMEPEHHUS, JIOTUKY U apryMEHTbhl JPYTrHUX Mpu
aHaJIu3e pa3IMyHbIX BUJOB yUeOHOI NesSTeTbHOCTH;

2) NaTPUOTHYECKOT0 BOCTINTAHUS:
LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyUYHOMY HacCJIEJUI0 OTEYECTBEHHON XUMHUH; YBAXKEHHUS
K IIpolieccy TBOPUECTBA B 001aCTH TEOPUH U NMPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTHIKEHHSI HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX HAOMIOACHNH, KPOITOTIUBBIX
9KCIIEPUMEHTAIbHBIX TTOUCKOB, IOCTOSTHHOTO Tpy/Ja YUEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEIYIOIIEM aHaiIu3e nH(POpMAIUU O

MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBE/ICHUS;

CIOCOOHOCTH OIICHWBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMH SIBJICHUSMU, U IPUHUMATD
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaThb CBOE IMOBEJEHUE U TOCTYNKH CBOMX TOBApUUIEH C MO3MLUN
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBb:

MOHUMaHUs IIEHHOCTEH 30poBOro U Oe3omacHOro oOpas3a JKU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

coOJTr0IeHNsT PaBHIT 0€30ITaCHOTO OOpAIEHUs C BEIECTBAMH B OBITY, TOBCETHEBHOW KU3HH U B
TPYZAOBOM AEATEIbHOCTH;

MMOHUMAaHMS LIEHHOCTH MPaBWJI MHANBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBEACHHUS B



CUTYyalUAX, YTPOXKAOLIUX 340POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMA TOCJIEJACTBUA M HENPHUATHUS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIMTAHMSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HCCIENOBATENbCKOM  JIEATENIbHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHWH MPAKTHYECKUX 337a4  COLMAIBHOMN
HaNpaBJICHHOCTH (B paMKax CBOETo KJjiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3Y4YEHMIO NMpodeccuil pa3iuyHOro pojia, B TOM YHUCIIE HAa OCHOBE
MIPUMEHEHHUS PEMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JHOIIM TPYJla U Pe3yJIbTaTaM TPYAOBOU AESATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYaJIbHOW TpPaeKTOpUH 0OpazoBaHMs, Oymyrien
npodeccun U peanu3alM COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00I11eCTBa;

6) IKOJIOrM4eCcKOro BOCIIUTAHUSA:

HKOJIOTHYECKHU 11€1eCO00pa3HOro OTHOUICHUSI K MPUPOAE, KaK MCTOYHUKY CYIIECTBOBAHMS >KU3HU Ha
3emie;

MOHUMAaHMsI TJI00aJIbHOTO XapaKTepa 3KOJOIMYECKUX Mpo0JieM, BIMSHUS SKOHOMHUYECKHUX MPOIECCOB
Ha COCTOSIHUE IPUPOJIHONU U COLIMAIBHOM CPEIbl;

OCO3HaHMA HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIDKEHMM XUMHUHM s pPELIeHHs BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHUS [EUCTBUM, IMPUHOCAIIMX Bpel OKPYKAIOLICH NPUPOJHOM Cpele, YMEHMs
MPOTrHO3UPOBATh HEOJArONpPUATHBIE DSKOJOTUYECKHE TOCIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUH U
MpeA0TBPAIATh UX;

HaJW4Ms Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, dKOJOTHMYECKOW KYJIbTYpBI, OIBITA AEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH, YMEHHUs PYKOBOACTBOBATLCSA UMHU B I103HABATEIbHOM, KOMMYHUKAaTUBHOU U
COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSITH UJIC0JIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOI 0 TIO3HAHMSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0I11eCTBEHHOH NMPaKTHKH;

MOHUMAaHMS CHeUM(PUKU XUMHHM KaK HAayKH, OCO3HaHHs €€ poiu B (POPMHpPOBAHMM pPALMOHAIBHOTO
HAy4YHOTO MBIIUIEHUS, CO3JaHUM LIEJIOCTHOTO MpPEACTAaBICHHUS 00 OKpY’KaIoLleM MHpEe KaK O €IUHCTBE
MPUPOABI U 4YEJIOBEKa, B TO3HAHMM MPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHWH NpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAYMMOCTH XMMHH ISl COBPEMEHHON UBUIM3ALMH: B €€ TYMaHUCTHYECKOI
HaNpaBJICHHOCTU U BaXXHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepHabHON KYJIBTYPbI, PEIICHUH INT0OATbHBIX
mpo0JieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOW, SHEPTETHUECKOM, MUIIEBOM M IKOJIOTHIECKOM
0€30IacHOCTH, B Pa3BUTUM MEAUIUHBI, OOECIEYEHUM YCIOBHM YCHEIIHOrO TpyJda M 3KOJOTHYECKH
KOM(DOPTHOI KHU3HU Ka)KIOT0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAYyYHON I'PAMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUsA, HCIIOIb3YEMBIX B
€CTECTBEHHbIX HAayKaxX, CIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHUS JUIs aHalu3a M OOBACHEHUs
SBJICHUM OKpY’KAalOIIEro MHpa W MPOUCXOAAUIMX B HEM W3MEHEHHH, yMEHUs JaenaTb 00OCHOBaHHBIE
3aKJIIOUYEHUST Ha OCHOBE Hay4HbIX (DAKTOB M HMEIOIIUXCS JaHHBIX C LEJIbI0 TOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIb30BaTh XUMUYECKHE 3HAHUS JJISl PEIIeHUs] MPOoOJIeM B peabHbIX
KU3HEHHBIX CUTYAlLMSIX;

MHTEpeCa K MO3HAHUIO U UCCIIEN0BATENBCKON IEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHUIO MW €aMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSM Tpy/Jia B pa3IM4HbIX cepax MmpodhecCHOHATBHON AeATeTbHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATBI
MertamnpeaMeTHbIe pe3yJIbTaThl OCBOEHHsI Y4EOHOTrO NMpeaMeTa « XUMHsD Ha yPOBHE CPEAHEro 0OLIero
00pa30BaHMs BKIIIOYAIOT:
3HaYUMBble AN (QOPMHUPOBAHUS  MHPOBO33PEHMsS]  OOYHAIOIIUMXCS  MEXAUCUUIUIMHAPHBIC



(MexmpenMeTHble) OOIIeHAyYHbIE TOHATHUS, OTpaKalollue IIeIOCTHOCTh HAy4YHOM KapTHHBI MHpa U
cneun(puKy METOJIOB TO3HAHUS, UCIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPrus,
SBJIEHUE, TMpPOIIECC, CUCTEMa, HAy4yHbIM (DaKT, MNPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucclieioBaHue, HaOII0IeHUe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpcajbHble Yy4deOHble JeicTBHs (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIE, pETYJISTUBHBIC),
obecnieunBaromue  ¢GopmMupoBaHue (QYHKIMOHAIBHOW TI'PaMOTHOCTH UM COLMAIBHOM  KOMIIETCHLUH
00y4JaroIuXCs;

CHOCOOHOCTh OOYYAIOLIMXCSl HUCIOJIb30BATh OCBOCHHBIE MEXIMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENILHOM U COIIMAIbHOM MPaKTUKE.

MeranpenmeTHbie pe3yJIbTaThI OTpakaroT OBJIAJICHUE YHHUBEPCAIbHBIMHU y4eOHBIMU
MO03HABATEIHHBIMHA, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHSIMHU.

OBJajieHNe YHUBEPCAJIbHBIMHM Y4eOHBIMH MO3HABATEIbHBIMH JACCTBUSIMU:

1) 6a30Bble JIOTHYECKHE [IeHCTBHSI:

CaMOCTOSITENILHO (hOPMYIIMPOBATH U AKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHBATh;

ONpeAeATh LeNU JeATENbHOCTH, 3aJlaBas HapaMeTpbl M KPUTEPUHU HMX JOCTHXKEHHUS, COOTHOCUTHh
pe3yNbTaThl JAEATEIBHOCTH € TOCTABIEHHBIMHU LIENSIMY;

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUSI — BBIAEIATh XapaKTepHbIE
NPU3HAKU TOHATHA M YCTaHABIMBATh MX B3aWMOCBSI3b, HMCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHS IS
O0OBSACHEHHS OTJEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpAaTh OCHOBAaHUS M KPUTEPHUM Ui KIACCU(UKAIMM BEHIECTB M XUMHMUYECKHX pPEaKLui;

YCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXAY U3y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTMUYECKHE pacCyXIeHHUs (MHIYyKTHBHbBIC, JEIAyKTHBHbBIC, I10 AaHAJOIMU), BBIABIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B pACCMaTPUBAEMBIX SBJICHUAX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHUS;

IPUMEHATh B IpOLECCe MO3HAHUS, WUCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC) MOJIEINH,
MpeoOpa3oBbIBaTh MOJIENIbHBIE MPEICTaBICHUS — XUMHYECKMH 3HaK (CHUMBOJI) 3JIEMEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XUMHUUYECKOM PEaKIMU — MPU PEIICHUH y4eOHBIX MO3HABATENIBHBIX M MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHBIE MOJIENbHbIE TMPEJCTABICHUS [JI1 BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
N3y4aeMbIX BEILECTB M XUMUYECKUX PEAKLIHI.

2) 6a30BbIe HcCIeA0BaTEbCKHE TeHCTBHSI:

BJIaJICTh OCHOBAaMHU METOJ/IOB HAYYHOT'O MO3HAHMS BELIECTB MU XMMHYECKHX peakuuii; GopMyIHpoBaTh

Uel W 3aJaud  WCCJIEeNOBaHUS, HCMHOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIFHO C(HOPMYJTUPOBAHHbIE BONPOCHI B KadecTBE HHCTPYMEHTA IIO3HAHMUS W OCHOBBI IS
(hopMHpOBaHUS TUIIOTE3HI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

BJIAa/IETh HABBIKAMM CaMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U NPOBEICHMS YUEHHYECKUX IKCIEPUMEHTOB,
COBEpUICHCTBOBATh YMEHHSA HAOMIOJaTh 3a XOJOM IIPOLECca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (opMynupoBaTb OOOOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB
HCCIIEI0OBaHMs, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoOJIeTaHHON padoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JEATENIbHOCTH, MPOSIBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeUIeHHs] NpPaKTHUYECKUX 3ajad,
MIPUMEHEHHIO Pa3JIMYHBIX METOOB ITO3HAHUS.

3) pa6ora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3JIMUYHBIX HCTOYHMKAX HH(PopManMu (HAy4yHO-NOMYJIsipHAs JHMTEparypa
XUMHUYECKOTO COZEpX aHUsl, CIpaBOYHbIE MOCOOus, pecypchl VHTepHeTa), aHaIM3UpOBaTh HHPOPMAIUIO
pa3IMYHBIX BHJAOB M (OpM  MpEenCTaBICHHs, KPUTHUYECKH OLEHHBAaThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUNBOCTD;

(opMyIHpOBaTh 3alpOChl U MPHUMEHATh Pa3JIMUYHbIE METOABI MpPU MOUCKE U OTOOpe HH(pOpMAaIHH,
HE0OXO0IUMOM ISl BHITIOJIHEHUS YUEOHBIX 3a/1a4 ONpPEeIeIEHHOTO THIIA;

pUOOPETaTh OMBIT MCIIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M pPa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYI0 (OpMY IpelcTaBlieHHs MHPOpMauuu (CXembl, rpaduky,
Uarpammbl, TaOJIHIbl, PUCYHKHU U IPYTHE);

UCIOJIb30BAaTh HAYYHBIM $3bIK B KauecTBE CpEIACTBa INpH padoTe ¢ XUMHUYECKOH HH(OpMaruei:
MPUMEHITh MEXNpeaMeTHble ((pu3mueckue U MaTeMaTH4YecKHe) 3HaKM U CHUMBOJBL,  (OpPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJITHOCTH.



OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATUBHBIMHM JeCTBUSAMU:

3aJaBaTh BOIIPOCHI MO CYILECTBY 00CYKIaeMOM TeMBbI B X0J1€ AMAJIOra /Ui IUCKYCCUH, BBICKA3bIBATh
uaeu, GopMyIrpoBaTh CBOU MPEIOKEHHUSI OTHOCUTEIHHO BBIMOIHEHUSI IPEAIOKEHHOM 3a/1auH;

BBICTYIIaTh ~ C  IPE3CHTALMENd  pPE3yJbTaTOB  IO3HABATEJIIBHOM  JEATENBHOCTH,  IOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAaMH NPU BBIIOJHEHUU XHMHUYECKOIO OSKCIIEpUMEHTA,
MPAKTUYECKON PabOThI MO MCCIIEOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, PealH3ally yuyeOHOro MpoeKTa U
(hopMynupoBaTh BBIBOABI MO pe3yibTaTaM IMPOBEIEHHBIX HCCIIECJOBAHUNM MyTEM COIJIACOBaHUS MO3MLMHA B
xoze 00Cy>KaeHusI 1 00OMeHa MHEHHSIMH.

OBnageHne YHMBePCAJIbHBIMHU PeryJ/siTHBHBIMU JICCTBUSIMM:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYIIECTBIIATh CBOK IIO3HABATENIBHYIO ACSITEIBbHOCTD, ONpEAcss e
LeIu M 3aJa4d, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeiJiaraéMblil aIrOpuT™M
JeMCTBUI TP BBHIMOJIHEHUN YYEOHBIX M MCCIEOBATENbCKUX 3ajad, BbIOMpaTh Hambosee 3()(eKTUBHBIN
CHoco0 MX penIeHust ¢ y4ETOM MOJIyYEHHs HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILIECTBJIATH CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMHs OTPaxaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUNH O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa, POJIM XUMUU B TIO3HAHUH SIBJICHUU MPUPOBI, B (POPMUPOBAHUU MBIILICHUS U KYJIbTYPBI TMYHOCTH, €€
(DYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMUMOW IS PEIICHUS MPAKTUYECKUX 3adad M IKOJIOTHYCCKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U TIPUPOTHOM Cpeie;

BJIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAaHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHSITHUS
(XMMUYEeCKU dJEMEHT, aToM, DJJIEKTpOHHAas oO0O0JIoYKa aroma, MOJIeKyJa, BaJeHTHOCTH,
3JIEKTPOOTPHUIIATEIHPHOCTD, XUMHUECKas CBS3b, CTPYKTYpHast popMyia (pa3BEpHyTast U COKpaIIEHHAS), MOJIb,
MOJIIpHAsi Macca, MOJSPHBIA 00BEM, YIIepOAHBIN CKelleT, (PYHKIMOHANbHAS TpyINa, pajukal, H30Mepus,
W30MEpbI, TOMOJIOTHYECKUH Psii, TOMOJIOTH, YTIAEBOAOPOMBI, KUCIOPOA M a30TCOAEPKAIINE COCAMHECHHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHUs); TEOPUU U 3aKOHBI (TEOpHs
CTpPOCHHUs OpraHndeckux BemecTB A. M. byTiepoBa, 3ak0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH; MUPOBO33PEHUYECKHUE 3HAHMSI, JICIKAILME B OCHOBE MOHUMAHUS TPUUUHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBICHHH, (DaKTOJOTHUECKHE CBEIECHHUS O CBOMCTBAx, COCTAaBE, IMOJYYECHUU H
0€30MacCHOM HCIIOJIb30BAHUH BAXKHEHINIUX OPraHUYECKHX BEHIECTB B OBITY W MPAKTHUECKOH NEATEIHHOCTH
YEJIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIC TNPU3HAKU TMOHSATHH, YyCTaHABIUBATh WX
B3aUMOCBS3b, UCIIOIH30BaTh COOTBETCTBYIOIIHE MTOHATHUS MPU OMMMCAHUH COCTaBa, CTPOCHUSI U MPEBpaICHUIN
OpPraHUYECKUX COCTUHECHUI;

chOpMUPOBAHHOCTh  YMEHHMM  HCMOJB30BaTh XMMHYECKYI0 CHMBOJHUKY JUISl  COCTABJICHHS
MOJICKYJISIPHBIX M CTPYKTYpHBIX (pa3BEpPHYTOH, COKpamEéHHON) (OpMyNT OpPraHUYECKUX BEIIECTB U
YpaBHEHUW XUMHUYECKHX pPEaKIHWi, W3rOTaBIMBAaTh MOJCIA MOJEKYJ OpPraHUYECKHUX BEIIECTB IS
WJUTFOCTPAIIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIWBATh MPUHAJICKHOCTh N3YUYEHHBIX OPTaHUYECKUX BEIIECTB 110
WX COCTaBy M CTPOEHUIO K OMNpeneiICHHOMY KIACCYy/TpyIe COSAMHEHUU (YTJIEBOAOPOIBI, KUCIOPOA U
a30TCO/ICpKAIINE COCAMHCHHS, BBICOKOMOJICKYJIIPHBIE COCIMHEHHMS), JaBaTh WM Ha3BaHUS IO
cucremarnueckoii HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPUBHANBHBIE HA3BAHUS OTACIHHBIX
OpPTraHWYECKUX BEIIECTB (dTWJICH, MPONWICH, alleTHICH, dTHICHTIUKOIb, TIUIEpUH, (eHo, hopManbaerus,
aleTanbAeTU]l, MypaBbUHAs KHUCIOTA, YKCyCHas KHUCJIOTA, OJIEMHOBAas KHCIIOTa, CTE€ApUHOBAasi KHUCIOTA,
TJIF0K03a, PpyKTO3a, Kpaxmal, MeJIIi003a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHUSI OMPEACNATh BUABl XMMHUYECKON CBSI3M B OPTaHMUYECKUX COCIMHEHMSIX
(omuHapHBIE U KpaTHbBIE);

c(hOPMUPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPHH CTPOSHUS OpraHUYecKuX BemecTs A. M.
ByTtnepoBa myist 00BsiCHEHNS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHHS
MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepPHU30BaTh COCTaB, CTpOEHUE, (U3UYECKHE U XHUMUUYECKHE
CBOICTBAa TUIMUYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, dTaH, HTHIICH,
MPOMWICH, aneTwieH, Oytaauen-1,3, mermnOyrtamuen-1,3, O€H30J, METaHOJ, 3TaHOJ, JTHJICHIJIHKOJb,



[NIMLIEpHUH, (EeHOJ, aleTanblerujl, MypaBbHHAasT M YKCYyCHasl KHCIOTBHI, TJIIOKO3a, Kpaxmaj, LEeJUII0JI03a,
aMUHOYKCYCHasl KHMCJIOTa), WJUIIOCTPUPOBAaTh TIEHETHMYECKYI0 CBSA3b MEXAY HHUMU YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHsI XapaKTepu30BaThb HCTOYHMKH YTJIIEBOAOPOAHOTO ChIphs (HE(TH,
MIPUPOJIHBII ra3, yroiib), CliocoObl X MepepabOTKH U MPaKTUYECKOE MPUMEHEHNE IPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUI NMPOBOANUTH BBIYMCICHHS MO0 XMMHUYECKHUM ypaBHEHHsM (Macchbl, 00bEMa,
KOJMYECTBAa MCXOJHOIO BEIEeCTBAa WIM MPOAYKTa pPEakUd MO HM3BECTHBIM Macce, 00BEMY, KOJIHUYECTBY
OJTHOT'O U3 UCXOHBIX BELIECTB WM MPOYKTOB PEAKLIUN);

c(OpMUPOBAHHOCTh YMEHUHN BIAJ€Th CUCTEMOM 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS,
UCHOJb3YEMBIX B XHMHUHM NpPU HM3YYEHHUU BELIECTB M XMMHUYECKHUX SIBICHUH (HaOstoJeHHe, HU3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOIB30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS JJI NMPUHATHUS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELLIECTBAMU U UX [IPUMEHEHUEM;

chOpMUPOBAHHOCTh yMEHUH COONIOAATh TMpaBWia TIOJB30BAaHUS XWMHUYECKOM TIOCYJION U
nabopaTopHbIM OOOpYJIOBaHMEM, a TakXKe IMpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUH C
WHCTPYKLHSMH O BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATH XMMHUYECKHHA SKCHEPUMEHT (IIPEeBpaliCHHs
OpraHWYECKHUX BEUIECTB NPHU HArpeBaHUM, IMOJIYYEHHE ITWICHA W U3Y4YEHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiMu OpraHMYeCKHUX BEIEeCTB, ACHATypauus OEJIKOB NPH HAarpeBaHWM, IBETHbIE peakUHUu OEIKOB) B
COOTBETCTBUM C MpPaBWJIAMU TEXHHUKH O€30MaCHOCTU MpHU OOpallleHuu C BELECTBAaMH U J1a0OpaTOPHBIM
000pyI0BaHUEM, NPEACTABIATh PE3yIbTaThl XUMHUYECKOTO HSKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U GOopMyJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUIM KPUTHUYECKH aHAIN3UPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOTYYaeMyto U3
Pa3HbIX UCTOYHUKOB (CpeAcTBa MaccoBoi nH(popmanuu, IHTepHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOIATh MPABUIIA SKOJIOTUYECKHU LIEI1eCO00pa3HOro MOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAKOLIEH NPUPOIHON Cpe.bl,
OCO3HAaBaTh OIACHOCTb BO3JCWCTBUSA HA JKHUBBIE OPIaHU3MBI OIPEIEIEHHBIX OPraHUYECKUX BELICCTB,
noHumast cmbica nokazarens I1IK, nmosicHsaTh Ha mpuMepax crnocoObl YMEHbBIIEHUS U MPEAOTBPAILlEHUs UX
BPEIHOI'0 BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

Uil 00Y4YaroIIMXCsl ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMHM 3/10pPOBbs: YMEHHE MPUMEHSTHh 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOJIaX IT03HAHUS BELIECTB U XUMHUUECKUX SIBJICHUN;

JUISL CJIETIBIX M CIA0OBUIANIMX OOYYaIOUIUXCSA: YMEHHE HCIOJIb30BaTh PElbePHO-TOUEHHYIO CHUCTEMY
obo3Hauenuii JI. bpaiiist 11 3anmucu XUMHYECKUX (GopMyI.

11 KJIACC

[IpenmetHble pe3ynbTaThl OcBoeHHMs Kypca «OOmas M HeopraHuyecKkas XHMHUS») OTPaxaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: 0 XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBl MHpPA, POJIM XMMUHU B TO3HAHUM SBICHUHA MPUPOJBI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKUMOHANBHOM TIpaMOTHOCTH, HEOOXOAUMOW [UIsl pelIeHMs MpPAaKTUYECKUX 3aJad U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAralOUIUe TMOHATHS
(XMMHUECKUIl JIEMEHT, aToM, HU30TOI, S-, p-, d- ANEKTPOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJA, MOJb,
MOJIApHBIA  O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKass CBS3b
(KoBaJIeHTHasi, MOHHAas, METa/NIM4ecKas, BOJOPOJHAs), KpUCTAJUIMYECKas PpEeHIETKa, TUIBl XUMHYECKHX
peakuuii, pacTBOpP, DSJIEKTPOJMTHI, HEIJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAs JIUCCOLMALUSA, OKHUCIHTEID,
BOCCTAaHOBHUTEIb, CKOPOCTh XMMHUECKOW pEaKIUl, XUMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3JIEKTPOJIUTUYECKON aucconuanuu, nepuoguyeckuil 3akon [[. M. MenpaeneeBa, 3aKOH COXpaHEHUS MacChl
BEIIIECTB, 3aKOH COXPAHEHMS M TPEBPALICHUS SHEPIHMM NPH XUMUYECKUX DPEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAIME B OCHOBE IIOHUMAHHS IPUYMHHOCTH U
CHUCTEMHOCTH XHMHYECKUX SBJICHUH, (PAKTOIOTHYECKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, MOIYYEHUH U
0€30MacHOM HCIOJIb30BAHNN Ba)KHEUIITNX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON NESTEIbHOCTH
YEJI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHble TMPU3HAKU MOHSATHM, yCTaHAaBIMBaThb UX
B3aUMOCBS3b, UCIIOIB30BAaTh COOTBETCTBYIOIIUE IOHATHA IIPU ONUCAHUU HEOPraHUYECKUX BEILECTB U MX
MIPEBPAICHMUI;

c(OPMHPOBAHHOCTh YMEHHUH HCIHOJIB30BATh XUMHUYECKYIO CHMBOJIMKY [UIS COCTaBICHHS (HOpPMYI
BEILIECTB U YPABHEHMH XMMHUYECKUX peakuuii, cucrematnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHbIE



Ha3BaHUS OTIIETHHBIX HEOPTaHUYECKUX BEIIECTB (yrapHBIA a3, YIJIEKUCIBINA ra3, aMMHaK, TaniéHasi u3BeCTh,
HeraméHasi U3BeCTh, MUThEBAasl CO/AA, MTUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OIPEACIATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMHUUYECKUX JJIEMEHTOB
B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XHUMHUYECKOM CBsI3UW (KOBaJEHTHasi, MOHHAs, MeTaJuIMuecKas,
BOJIOpOAHAsl) B COCIWHCHMSIX, THUIl KPUCTAJUIMUECKOM pEMETKA KOHKPETHOTO BeIecTBa (aToMHas,
MOJICKYJISIpHAsl, HOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJHBIX pPACTBOpPaX HEOPraHUYECKHX
COCIUHCHHI,

c(OpPMUPOBAHHOCTh YMEHHI YyCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO HUX
COCTaBy K ONPEIECNIEHHOMY KIIAcCy/TpyIllie COEIMHEHUI (MpOCThle BEIIECTBA — METAJUIBI U HEMETaJUIbl,
OKCH/IbI, OCHOBAaHHUSI, KUCTIOTHI, aM(DOTEpHBIE TUAPOKCUIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICT mepuoandeckoro 3akoHa JI. M. Menneneea u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKUX
snemeHToB 1—4 nepuonos Ilepuoanueckoil cucteMbl XumMuueckux 3neMenToB . . Menneneesa, nucnonb3ys
MOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPreTHUECKHUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEJAMHEHMH 1Mo nepuoaaMm M rpymnmnam llepuonnueckoit
CHUCTEMBI XUMHUYeCKuX 35ieMeHTOB /. 1. Menneneena;

c(OPMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA
HEOPTraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TCHETHUYECKOW CBSI3U MEXY
HEOPraHUYECKUMH BEIIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATh XUMHUECKHE PEAKIIMU TI0 Pa3IMYHBIM IMpPU3HAKAM
(duciy U cocTaBy pearupyrolux BEIIeCTB, TEIIOBOMY d((eKTy peakiinu, N3MEHEHUIO CTEeTICHEH OKUCICHHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OpPMHUPOBAHHOCTh yMEHHH COCTaBJISATh YypPaBHEHUS pEAaKUUW Ppa3IUYHBIX THIOB, TIOJHBIE U
COKpalI¢HHbIC YPAaBHEHUS PEaKIMi HOHHOTO OOMEHA, YUUTHIBAsI yCIIOBUS, MPU KOTOPBIX 3TU PEAKIMH HIYT
JI0 KOHIIA;

chOpMUPOBAHHOCTh YMEHHMM TMPOBOAUTH PEAKIWUU, TMOATBEPKIAIOININE KAYECTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH PACKpPBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIni
MIOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKuil;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peakluu OT Pa3IMYHBIX
(hakTOpOB; XapaKkTep CMEIIECHUS XUMHUYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JACUCTBUS
(mpunnun Jle HlaTtense);

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh XUMHUYECKHE IMPOLIECCH, JIekKallhue B OCHOBE
MIPOMBIIIIJICHHOTO MOTYYeHHsI CEPHOM KUCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTh MPEICTABICHUN 00
00X HAYYHBIX MMPUHITUIIAX ¥ KOJIOTHUYECKUX MPoOIeMax XMMHIECKOTO TTPOU3BOJICTBA;

c(OPMUPOBAHHOCTh yMEHMI TPOBOJAUTH BBIYUCICHUS C HCIOIH30BAHUEM MOHATHUS
«MaccoBasi 10Jisl BEIECTBA B PacTBOpE», 0ObEMHBIX OTHOUIEHHM ra3oB MPH XUMHUYECKUX PEAKIMSIX, MACChl
BellecTBa WM O00BbEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO U3
y4acTBYIOUIMX B PEaKIUMU BEILIECTB, TEIUIOBOTO 3(dekTa peaky Ha OCHOBE 3aKOHOB COXPAHEHHS! MacChl
BEILECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTUU;

chOpMUPOBAHHOCTh yMEHUH COONIOAATh TMpaBWia TIOJB30BAHUS XWMHUYECKOM TIOCYION U
71a00paTOpHEIM 00OpYJOBaHMEM, a TaKkKe MpaBHJIa OOpalIeHUS C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU TIJIAHUPOBATH W BBITIONHATh XMUMHUYECKHUN SKCIEPUMEHT (pasiosKeHue
MepOKCHJIa BOAOPOJA B NMPUCYTCTBUU KaTalu3aTopa, ONpEAeSIEHUE Cpellbl paCTBOPOB BELIECTB C MOMOUIBIO
YHHUBEPCATHLHOTO WHANKATOPA, BIUSHUE PA3TUYHBIX ()aKTOPOB HA CKOPOCTh XMMHUYECKON peaKInu, PeaKInu
WOHHOTO OOMEHA, Ka4eCTBEHHBIC pEaKIMu Ha Cyiab(dar-, KapOOHAT- U  XJIOPUA-aHWOHBI, Ha KaTHOH
aMMOHHUSI, pEIIEHUE HKCIEPUMEHTAJIbHBIX 3a7a4 MO0 TeMaM
«Metamnb» u «Hemeramib») B COOTBETCTBUHU C MpaBUIaMH TEXHUKU OE30MACHOCTH NMPHU OOpALEHUH C
BellecTBAMH U JAa0OpaTOpHBIM  00OpYJOBaHHMEM,  MPEACTABIATH  PE3YyNbTAThl  XHUMHUYECKOTO
JKCTIEpUMEHTa B (popme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX peaKIuii ¥ (GopMyImpoBaTh BHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIM3UPOBATh XUMUUYECKYI0 HHPOPMAIIHIO, TIOTyYaeMyI0 U3



Pa3HbIX UCTOYHUKOB (CpEeACTBA MAcCOBOW KOMMYHHKAIMK, IHTEpHET U IpYyTUX);

c(OpPMHPOBAHHOCTh YMEHUH COOIIIOIATh MPABUIIA SKOJIOTUYECKHU LIEI1eCO00pa3HOro MOBEACHUS B OBITY
W TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOErO 3J0POBbS M OKPYKAKOLIEH IPUPOIHOW Cpe.bl,
OCO3HAaBaTh ONACHOCTb BO3JCUCTBUSA HA JKUBBIC OpPraHU3MbI OINPEIACIEHHBIX BEIICCTB, IIOHUMAas CMBICI
nokazarenss [IJIK, mosicHATh Ha mnpuMmepax crnocoObl YMEHBIIEHUS W TMPEJOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBYS HA OPTaHU3M YEJIOBEKa,;

JUIsl 0Oy4YaroIMXCsl ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMHM 3/10pPOBbs: YMEHHE MPUMEHSTHh 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX METOZAX ITO3HAHM BELICCTB U XUMUUECKUX SIBIICHUM;

JUISL CJIETIBIX M CIAOOBUIANIMX OOYYaIOUIMXCSA: YMEHHE UCIOJIb30BaTh PEIbePHO-TOUCHHYIO CHUCTEMY
o6o3Hauenuii JI. bpaiiist 11 3anmucu XUMUYeCKUX GopMyI.

Buapl nesiTeIbHOCTH oﬁyqamnmxcsn, HanpaBJCHHbIC HA JOCTHXKCHHUE pe3yJjibTaTa

10 kiaacc

Pa3zgen

Bujanl aesiTeIbHOCTH

Pazgen 1.
TeopeTnueckre OCHOBBI
OpraHUYECKON XUMUU

PackpbiBaTh CMBICT H3y4aeMbIX TMOHSATUN (BBISBISATH WX XapaKTEpHBIC
MIPU3HAKH), YCTAHABIIMBATH UX B3aMMOCBS3b.

[IpuMeHsATh MOJOKEHUS TEOPUHU CTPOCHUS OPraHMYEeCKUX BemecTB A. M.
BytnepoBa 1151 00BsICHEHHSI 3aBUCUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOECHHUSI.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY Ui COCTaBJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX  (pa3BepHYTOH, COKpalleHHOH) (opMya oOpraHHYEcKuX
BELIECTB.

Onpenenarb BUABL XUMHUYECKON CBsi3u  (OJWMHApHBIC, KpaTHbIE) B
OpPraHUYECKHUX COCIUHEHHUSIX.

PackpbiBaTh poJib OpraHUYECKONM XMMHUU B IMPUPOJIE, XapaKTepU30BaTh €€
3HaYEHHE B JKU3HU YeJIOBEKa, WITIOCTPUPOBATH CBS3b C APYTUMU HayKaMHu.
HabGmronate ¥ oONUCHIBaTH JIEMOHCTPAI[MOHHBIE OMBITHI, MPOBOJIUTH U
OIHCHIBATh JIAOOPATOPHBIE OTIBITHI

Y TIPaKTUYECKUE paboTEHI.

Pazgen 2.
Yri1eBoa0pOoIbI

PackpbIBaTh CMBICT M3y4YaeMbIX MOHSATHH (BBIABJIATH UX XapaKTepHbIE
IIpU3HAKW),  YCTaHaBIMBaTb  MX  B3aUMOCBS3b,  MCIOJIb30BaTh
COOTBETCTBYIOIIME TMOHATHSA IIPU ONHCAHMM COCTAaBa, CTPOEHUS U
MPEBPALLEHUN OPTraHUYECKUX COEIUHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY JJISL COCTABIICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX  (pa3BEepHYTOH, COKpamleHHOH) QOpMyslT OpraHMYecKHX
BEUICCTB. Y CTaHABIMBATH IPUHAUIEKHOCTh BEILIECTB K ONPEIEICHHOMY
KJIacCy yTJIEBOJIOPOAOB IO COCTABY

U CTPOCHMIO, Ha3bIBATh UX

[0 CHCTEMAaTHYECKONM HOMEHKJIAType; MPUBOAUTH TPUBHUAJIbHbIE Ha3BaHUS
OTJIENBHBIX [IPEICTABUTENEN YTIEBOLOPOIOB.

Onpenenars BUObl XMUMHUYECKOM CBA3M B MOJIEKYJIaX YIJIEBOLOPOIOB;
XapaKTepu30BaTh 3aBUCHUMOCTh peaKkLuOHHON CIIOCOOHOCTH
YTJIEBOJOPOAOB OT KPaTHOCTU KOBAJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTpPOEHHE, TMpPHUMEHEHHe, (HUIUYECKUe U
XMMUYECKHE CBOICTBa, BaKHEWIIME CHOCOOBI MOJyYeHHs] THUIMYHBIX
[IPEJICTaBUTENIEH pa3IMYHBIX KJIACCOB YIJIEBOJAOPOAOB (MeTaHa, JTaHa,
JTUJICHA, aleTuieHa, OyragueHa -1,3, OeH3ona, Toayoisa). BrABIATH
TFE€HETUYECKYIO CBSI3b MEX/Y YIVIEBOJOPOJaMHU U MOJATBEPKIATh €€ HAJIUUNe
YPaBHEHUSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKLMHU C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYII.

XapakTepu3oBaTh ~ MCTOYHUKH  YIJIEBOJOPOJHOIO  ChIpbs  (HE(Th,
IPUPOJHBIM Ta3, Yyroijp), CHOCOOBI WX NEpPepabOTKU M NPAKTUYECKOE
IIPUMEHEHUE MOJIy4acMbIX HPOAYKTOB. [cronb30BaTh €CTECTBEHHO-
HAyyHbl€ METOJbl MO3HAHHUSA — MPOBEACHHE, HAONIOJECHUE M ONMCAHUE




XHUMHAYECKOTO AKCIEpUMeHTa (J1adopaTOpHBIC ONBITHI W IMPAKTHYECKHE
paboThI).

CnenoBath mpaBwiaM Oe3omacHOM pabOTel B J1abopaTtopuul  MpH
MCIOJIb30BAaHUN XMUMHUYECKOH MOCYAbl M 000pYyIOBaHUS, a TaKKe MpaBUIIaM
oOpalieHusl ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH BBITIOJTHEHUS
1abOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO MOTYUYCHHUIO U U3YYCHUIO
OpPTraHUYECKUX BEIICCTB.

[IpencraBisaTh pe3yibTaThl JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIMX pPEAKIUi W JIenaTh BBIBOJABI HA WX OCHOBE. [IpoBOIUTH
BBIUMCIICHUS ISl OMpPEACNICHUS MOJIEKYJISIPHOH (DOPMYJIBl OpPraHU4EeCKOro
BEIIECTBA, [0 YPAaBHEHHIO XHMHUYECKOH peakmuu. (CaMOCTOSTEILHO
IUTAHUPOBaTh W OCYIIECTBJISTH CBOIO IO3HABATEIBHYIO JCSITEIbHOCTD;
MIPUHUMATh AKTUBHOE YYacTHE B TPYNIIOBOH YUEOHOM e TEITbHOCTH.

Pasznen 3.
Kucnoponcoaep:xarue
OpraHUYeCcKUe COeTUHEHUS

PackpbiBaTh CMBICT HM3y4aeMbIX TOHSATHH (BBIIBISITH MX XapaKTEpPHbBIE
MpU3HAKW),  YCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIOJIb30BaTh
COOTBETCTBYIOIIME TOHSTUS TIPH ONHCAHWH COCTaBa, CTPOCHUS U
MPEBPAIICHUH OPraHUYECKUX COETUHEHHUH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY JJIS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH, COKpalleHHOH) (opMysT OpraHWYeCKUx
BEIIIECTB.

YcraHaBiaMBaTh MPUHAAJIEKHOCTh BEIIECTB K OIpPEAEICHHOMY Kiaccy IO
COCTaBy U CTPOCHHIO, HA3BIBATh MX IO CHUCTEMATHYECKON HOMEHKIIATYPE;
MPUBOJIUTH  TPUBHAJIbHBIE  Ha3BaHUS  OTAEIBHBIX  MpEJCTaBUTENEH
KHUCJIOPOICO/IEPKAIINX COCMHEHUI. XapaKkTepu3oBaTh COCTaB, CTPOCHHUE,
MpUMEHEeHHe, PU3NYecKue U XMMHYECKHEe CBOMCTBA, BaKHEHIINE CIIOCOOBI
MOJTyYeHUS TUTTUYHBIX MpeICTaBUTENeH pa3IUYHBIX KJIACCOB
KHCIIOPOJICO/IEP)KAIUX ~COENMHEHUN (MeTaHojia, JTaHoJia, TJHIIEpUHA,
denona, popmanbaerusa,

aleTanpleruja, YKCYCHOW KHCIOTBI, TJIOKO3bI, Caxapo3bl, Kpaxmaia,
I[EJUTIONIO3BI); BBISBIISATH TCHETUYECKYIO CBSI3b MEXKy HUMH U MOATBEPK AT
€e HaJW4he YpPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX pEaKIHi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.

OnuceiBaTh COCTaB, XMMUYECKOE CTPOCHHE U IPUMEHEHHUE KUPOB,
XapakTepu30BaTh HMX  3HAYCHHE I IKU3HEJCATEIbHOCTH
opranu3moB. OcCO3HaBaTh ONACHOCTh BO3JCHCTBHS Ha KUBBIE
OpPraHU3MbI ONPE/ICIICHHBIX OPTraHUYECKHX BEIIECTB, MOSCHATH Ha
npuMepax CIOCOObl yMEHBIIEHUS M MPEeIOTBPALEHUS HX
BPEIHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa.

Hcnonb30BaTh €cTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUSA — MPOBENCHUE,
HAOIIOJICHUE W OMHCAHME XUMHUYECKOro JKCIepUMeHTa (J1abopaTopHbIe
OTIBITHI ¥ IPAKTHYECKUE PAOOTHI).

CrnenoBarp mpaBuigaM Oe3omacHOW paboTel B jJabopaTopuu mOpu
HCIOJIb30BaHNN XMMHMUYECKOHN MOCyAbl U 000pYy/I0BaHMs, a TaKKe MpaBHiIaM
oOpariieHusi ¢ BEMIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMHU BBITTOHEHUS
71a00PaTOPHBIX OMBITOB U MPAKTHYECKUX PabOT MO MOTYUYEHHUIO U U3YUEHUIO
OpPraHMYECKUX BEIIECTB.

[IpencraBiasTh pe3yibTaThl 3KCIEpUMEHTa B (QopMe 3allucu ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIIUU U JIeTIaTh BHIBOJBI HA HX OCHOBE.

[IpoBOANTH BBIUKCIEHUS [JS OMpENeleHHUs MOJIEKYJISIpHON  (popmyIibl
OPraHMYECKOTO BEIIECTBa, IO YPABHCHHIO XHMHYECKOM  PEaKITUH.
CaMOCTOATENbHO IUIAHUPOBATh W OCYLIECTBIIATH CBOIO MO3HABATENIBHYIO

NEeATEIIbHOCTD; IIPUHUMATh  AKTMBHOE  y4acTM€ B  TIPYNIOBOU
YIeOHOUIESTEIILHOCTH.
Paznen 4. PackppiBaTh CMBICI HM3y4YaeMbIX MOHATUH (BBIBISITH MX XapaKTEpHbIE
A3oTcoiepkanme MIPU3HAKH), YCTaHABJIMBATh X B3aMMOCBSI3b, HCIIOJIb30BaTh




OpPraHn4€CKUC COCAMHCHUA

COOTBETCTBYIOIIIME MOHATUS [P ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPraHUYECKUX COCAUHEHUN.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX  (pa3BepHYTOH, COKpamieHHOH) QOpMysN OpraHMYecKHX
BEILIECTB.

OmnpenensiTb NPUHAIEKHOCTh BELIECTB K ONPEAEIEHHOMY Kiaccy II0
COCTaBY M CTPOEHMIO, Ha3bIBaTh MX MO CUCTEMATHYECKOW HOMEHKIATYpE;
IIPUBOJUTH TPUBHAJIbHBIE HA3BAHUS OT/IEIbHBIX NIPEACTAaBUTEIEH.
XapakTepu3oBaTh COCTaB, CTpPOEHHE, IMpPUMEHEHue, (U3NYEeCKue MU
XMMUYECKHE CBOICTBA, BaXHEUIIME CIOCOObI TONXYYEHHUS THUITHYHBIX
IpeCTaBUTENIeH a30TCOAEpKAIIUX COeIMHEHUH (MEeTWJIaMHMHA, TJIUIMHA,
6enkoB). ONUCHIBAaTH COCTaB, CTPYKTYpPY, OCHOBHBIE CBOWMCTBa OEJIKOB,
NOSCHATh Ha IpuUMepax 3HadeHue OeNKOB Ui OpraHu3Ma 4YelloBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYyUHbIE METOAbI MMO3HAHUS — HAOII0JaThb U
OIUCBIBATh IEMOHCTPALIMOHHBIN SKCIIEPUMEHT.

CaMoOCTOSATENbHO IUIAHUPOBATh U OCYLIECTBISATH CBOIO IO3HABATEJIbHYIO
NesTeNbHOCTh; NPUHUMATh AaKTUBHOE YYacTUE B TIpYyNIOBOH ydeOHOU
JESITEIbHOCTH.

Paznen. 5.
BricokoMonekymnspHbie
COEJIMHEHUS

Brnagers u3yuaeMbIMUM XMMHYECKUMHU MOHSATUSIMU: PACKPBIBATH CMBICI
M3yYaeMbIX MOHATHI U TPUMEHSTH 3TH MOHATHUS MPH ONUCAHUM COCTaBa U
CTPOCHHS BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX BEIIECTB, Al OObICHEHUS
OTJICBHBIX (DAKTOB U SBIICHUIA.

Hcnonbs30BaTh XMMUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS CTPYKTYPHBIX
dbopMyJT  BEmIECTB W  YpaBHEHWH  peaknuid  MOJMMEpH3AIUN |
nonukoHAeHcauu. ONUChIBaTh COCTaB, CTPOEHUE, OCHOBHBIE CBOMCTBa
KaydyKoB, HamOollee pacnupOCTPAaHEHHBIX BHUJIOB IUIACTMACC, BOJOKOH;
MIPUMEHEHHUE B Pa3IMYHBIX OTpaciiax. Mcronb30BaTh €CTECTBEHHO-HAYYHbBIE
METOAbl TIO3HAHUS — HaOMIOJaTh W OINUCHIBATH JIEMOHCTPAIMOHHBIN
JKCIIEPUMEHT.

11 kiaace




Pazpen 1.
TeopeTnyeckre OCHOBBI
XUMHH

PackpbiBaTh CMBICT H3y4aeMbIX MOHATUN (BBIBISATH HX XapaKTEpHBIC
MPU3HAKH), YCTAHABIIMBATh UX B3aUMOCBS3b.

PackpeiBates cMmbicm mepuogmueckoro 3akoHa J[. M. MeHngeneeBa u
JEMOHCTPUPOBATh  €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH.

XapakTepru3oBaTh IEKTPOHHOE CTPOCHHE ATOMOB XMMHUYECKUX 3JIEMEHTOB
1-4 mepuomoB, HCIONB3YS TOHATUSA S-, p-, d-DIEKTPOHHBIE OpOUTANH,
SHEPIreTUYECKUE YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U
UX COEIMHEHMU no nepuojaM u rpymmnam [lepuogmueckon cucremst 1. U.
MenneneeBa. PackpblBaTh CMBICT M3y4YaeMbIX MOHSATHM (BBIAEIATH HX
XapaKTepHbIe MPU3HAKK) U IPUMEHATh 3TH MOHATUS MPU OMUCAHUH COCTaBa
Y CTPOCHHS BEIECTB, JIJIS1 OOBSICHCHHS OT/ACTBHBIX ()aKTOB M SIBIICHUH.
Onpenensitb  BUAbl  XUMHYECKOM  CBS3M  (KOBAJIGHTHOW,  HMOHHOM,
METAJIJIMYECKON, BOJOPOJHON) B COEAMHEHUAX; THUI KPUCTANIMYECKOU
pELIETKN KOHKPETHOTO BEIECTBA.

Onpenenarb BaJCHTHOCT M CTENEHb OKHUCICHUS XHUMHYECKUX
3JIEMEHTOB B  COCAMHEHUSAX Pa3IMYHOrO cocrtaBa. [lpoBoauthb
BBIYMCIICHUS C UCITOJIb30BAaHUEM MOHATHUSA «MACCOBas J0JIsl BEIECTBA B
pacTBope». Brnanerb M3yyaeMbIMH  XMMHUYECKUMHU  IOHSTHUSMH.
OOBACHATh 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEaKIUu  OT
pa3INuYHbIX (PaKTOPOB.

Ompenenarb  XapakTep  CMEIICHHS  XUMHUYECKOTO  paBHOBECHS B
3aBUCHMOCTH OT BHemHero Bo3zeiictBus (mpunnun Jle Ilarense).
CocTaBiaTh ypaBHEHUS pPEAKUMWA pPa3IUYHBIX THUIIOB, TIIOJHBIE U
COKpAIlleHHbIE YPaBHEHUS PEaKlUUil MOHHOTO OOMEHa, yUUThIBas yCIIOBUS,
IIPU KOTOPBIX 3TH PEAKUHMH UAYT 10 KOHIA. Mcnonb30BaTh €CTECTBEHHO-
Hay4YHbIe METOJNbl TO3HAaHWSA — MPOBEACHUE, HAOIIOJEHHE MU OIHCAaHUE
XUMUYECKOTO JKCIIEPUMEHTa (JI€MOHCTpAllMOHHBbIE U J1abOpaTOpHBIC
OTBITBHI, MpPAKTUYECKHE pabOThI): 1O ONPEACNCHUI0 Cpeabl BOIHBIX
pacTBOpPOB BEIECTB, PEAKIMI HMOHHOTO OOMEHa, BIUSHHUIO DPA3IUYHBIX
(hakTOpOB HA CKOPOCTH PEAKIUH.

CnenoBaTh  mpaBujaM  [OJb30BaHUS ~ XUMHUYECKOW  MOCYIOH U
1a00paTOPHBIM 000PYIOBAHUEM.

[IpencraBnsaTh pe3ysbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (popme 3ammcu
YPaBHEHUN COOTBETCTBYIOIIMX PEAKIMI U JIeJIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOIWTH BBIYMCIIEHHUS IO YPAaBHEHUSM XHUMHYECKHX PEAKLHil, B TOM
YUCJIe TEPMOXUMHUYECKUE PACUETHI

Pasznen 2.
Heoprannueckas xumus

PackppiBaTh CMBICT W3y4YaeMbIX TMOHATUM (BBIACIATH UX XapaKTepHBIE
NPU3HAKK) W TPUMEHATh 3TH TMOHATUS NpPH ONUCAaHUU COCTaBa U
CTPOEHUS BEIIECTB, /I OOBACHEHHS OTJIEIBHBIX (DAKTOB U SIBJICHHIA.
OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB —
METAUIOB M HX COEAUHEHHM C YYE€TOM CTpPOEHUS HX aTOMOB U
nonoxxenus B [lepronnueckon cucreMe XUMUYECKUX dnemMeHToB 1. U.
Menneneena.

XapakTepu3oBaTh (OMUCHIBAThH) OOIIHE XUMUYECKHUE CBOMCTBA METAIIJIOB, MX
BOXHEUIINX COEAWHEHHM, TMOJITBEPKAAsT HSTO ONUCAHUE MpPUMEpPaAMHU
YPaBHEHUH COOTBETCTBYIOLIMX XHMHUYECKUX PEaKUUi; IPUMEHEHUE
METaJIIOB

B pa3IWYHBIX OOJACTAX, a TaKKe WCIOJIb30BAHUE UX IS CO3JaHUS
COBPEMEHHBIX MaTepUATIOB W TEXHOJOTHi. OMUCHIBATH CIOCOOBI 3aIUTHI
METAJUIOB  OT  KOppo3uu. PackpblBaTh  CYIIHOCTh  OKHCJIHMTEJIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUHA IOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO
Oamanca 9Tux peakuil. [IpoBOAWTH  peakiu, TOATBEPIKIAIOIIHE
XapaKTEpHBbIE CBOMCTBA HM3YYAa€MBIX BENIECTB, PACIO3HABATH ONBITHBIM




IIyTEM HMOHBI METaUIOB, NPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX.
Hcnonb30BaTh €CTECTBEHHO-HAY4YHBIE METOJBI IIO3HAHMS — IIPOBEICHUE,
HaOJI0ACHNE M OIIMCAHUE XUMHUUECKOTO SKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE
U 1abopaTOpHble OIBITHI, MpakTUueckue pabotsl). IlpeacraBusaTs
pe3yabTaThl XMMHUYECKOTO 3KCIEepUMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIMX PEAaKUMH M JeNaTh BBIBOABI Ha UX OcHOBe. CienoBathb
NpaBUjaM  TIOJb30BAHUS XUMHUYECKOW TOCYIOW M J1a0OpaTOpHBIM
obopyznoBaHueM. IIpoBOAMTH BBIUUCICHHS 110 YPaBHEHUSAM XHUMHYECKHX
peakiuii.  CaMOCTOATENBbHO  IUIAHMPOBATh M OCYLIECTBIIATH  CBOKO
IIO3HABATEJIBHYIO  JCSATEIBbHOCTh; IIPUHUMAaTh AKTUBHOE ydacTHE B
TPYNIIOBON y4eOHON JeSTeIbHOCTH. PacKpbIBaThb CMBICI HM3y4aeMbIX
HOHATHUH (BBLAEIATh UX XapaKTEpHbIE IPU3HAKN) U IPUMEHATh 3TU MOHATUSA
IIPU OMHMCAHUM COCTaBa M CTPOCHHS BELIECTB, JUISI OOBSACHEHHS OTAEIBHBIX
(haKkTOB W SIBJICHUI.

OOBsicHATH  0OOLIME 3aKOHOMEPHOCTH B  W3MEHEHMHM CBOWCTB
HEMETAJUIOB U HX COCIMHEHUH C YYETOM CTPOEHHMS HMX aTOMOB H
nosioxkeHus B Ilepuonuueckor cucreMe XMMUYECKUX dieMeHToB 1. 1.
MengeneeBa. XapakTepu3oBaTh (OIHUCBIBATh) OOIIME XMMHUYECKHE
CBOMCTBA HEMETAJUIOB, UX BAKHEUIINX COCAUHEHUMN, IIOATBEPKIAs ITO
ONMCAaHUE IIPUMEpPAaMU YPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peakiui.

XapakTepu3oBaTh BIMSHHE HEMETAUIOB M HX COCAMHEHUM Ha JKUBBIC
OpPraHu3Mbl;  ONUCHIBaTh  INPUMEHEHHME B  Pa3IUYHBIX  00JacTAX
IIPAKTUYECKOM JESITEeIBHOCTH 4esloBeKa. [loaTBep:kaarh cCyliecTBOBaHUE
TEHETUYECKOM CBSI3U MEKIY HEOPraHMYECKHMH BEUIECTBAMM C IIOMOIIBIO
YpPaBHEHUH COOTBETCTBYIOIIMX XMMHYECKHX peakuuid. PackpbiBaTh
CYLIHOCTb OKHCIIUTEJIBHO- BOCCTAaHOBUTEIIBHBIX PpEaKLUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OasiaHca ATHX peakuuil. [IpoBoauTs peakum,
NOJATBEPXKJAIONIME  XapaKTEpHBIE  CBOMCTBA  M3y4YaeMBIX  BELIECTB,
pacro3HaBaTh ONIBITHBIM IIyTEM AHUOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pactBopax. Mcnosbp30BaTh €CTECTBEHHO-HAYYHBIE METOABI IIO3HAHMS —
NpoBeleHNe, HAONIOJCHHEe | OINUCAaHHEe XUMHUYECKOTO HSKCIIEPHUMEHTa
(1leMOHCTpalMOHHBIE U JIA0OPATOPHBIE OMBITHI, MPAKTHUECKUE pabOThI).
[IpencraBisaTh pe3ysbTaThl XMMUYECKOTO SKCIIEPUMEHTA B (OpME 3alHCH
YPaBHEHHUI COOTBETCTBYIOLIUX PEAaKLMH U JAENaTh BBHIBOJIBI HA UX OCHOBE.
CnenoBaTh  mpaBWjiaM  IOJb30BaHHUSA  XUMHUYECKOM  IOCyAOM U
71a00paTOPHBIM 000PYIOBAHUEM.

[IpoBOAUTH BBIYMCIICHUS IO YPABHEHUAM XUMUYECKUX PEAKLIUN.
CaMOCTOSITENIPHO IJIAHUPOBATh U OCYLIECTBIISITH CBOKO IO3HABATEJIbHYIO
NeSTeNIbHOCTh, TNPUHUMATh AaKTHMBHOE Yy4yacTHE B TPYINNOBOW yueOHOU
JESTEIIBHOCTH.

Paznen 3.
XUMHUS U KU3HD

PackpbiBaTh pOJb XMMHUU B PELICHUMH 3HEPreTHMYECKUX, CHIPBEBBIX U
9KOJIOTUYECKUX  MpOOJIeM  YeIOBEYeCTBA,  OMUCHIBATH  OCHOBHBIC
HalpaBJICHUs Pa3BUTUSA XUMUYECKOH HAyKH U TEXHOJIOTHH.

[IpumensTs mpaBuia  Oe30macHOro  oOpamieHHssT C  BELIeCTBaMH,
UCHOJb3YEMBIMU B IIOBCEIHEBHOM JKM3HH, MPAaBHUJA IMOBEJICHHS B IEIAX
cOepexeHHs 310POBbs U OKPYKAIOLIECH MPUPOIHON Cpeibl; TOHUMATh BpEJ
(omacHOCTb) BO3JEHCTBHA Ha JKMBBIE OPraHM3Mbl  OIPEIEICHHBIX
BemecTBecMbIc  mokazatens [I/IK, mosicHaTh Ha mnpuMmepax crocoObl
YMEHBUIEHUST U TNPEAOTBPAIIEHUS  HMX  BPEIHOIO  BO3JCHCTBHAL.
AHanu3upoBaTh M KPUTUYECKHU OIICHWBATh MH(POPMALUIO, CBSA3aHHYIO C
XMMHUYECKMMHU IPOIECCaMH M UX BIUSHUEM HA COCTOSHHUE OKpYXKaroluen
cpenpl. Vcmonb30BaTh MOJMYYCHHbIE 3HAHUS W IPEICTaBICHHUS O cdepax
JEeSITeIbHOCTH, CBA3aHHBIX C HAYKOW M COBPEMEHHBIMM TEXHOJIOTUSAMH, KaK
OCHOBY JJIsi OpPHEHTAllMU B BBIOOpE CBOEH Oyaymiedl mpodeccHoHaIbHOM




nesitenbHOCTH. [IpuHMMaTh yuyactue B 00CYXJI€HUU MPOOJIeM XUMUYECKOU
Y JKOJIOTHYECKON HamlpaBIE€HHOCTH, BHICKA3bIBaTh COOCTBEHHYIO MO3HIIUIO
1o npoOJjeMe U mpeagaraTb BO3MOKHbIE ITYTH €€ PEeLICHHUSI.
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2 M. byTtnepoBa, €€ OCHOBHBIC TTOJIOKEHUS 1 https://m.edsoo.ru/00ae3f50
[IpencraBnenue o kIaccupUKANH OPTaHUIECKUX BuGmorexa LIOK
3 BemiecTB. HomenknaTypa (cucremaruyeckas) u 1
TPUBHAIbHBIC HA3BaHMSI OPraHHUYCCKUX BEIIECTB https://m.eds00.ru/00ae3f50
. [Tone3nnie but6mmoreka [IOK
4 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH PsifT 1 HCKOLACMBIC https://m.edsoo.ru/00ae3£50
. bubmmoreka IIOK
5 MertaH 1 3TaH — NPOCTEUILINE IPEACTABUTEIIN 1 https://m.edsoo.ru/00ae3£50
JIKaHOB
. bubnunoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://m.edsoo.ru/00ae350
. bubmmorexa LIOK
7 OTHIIEH U NPONMIEH — MPOCTENIINEe IPEACTaBUTENN 1 https://m.edsoo.ru/00ae350
AJIKEHOB
IpakTnueckas padora Ne 1. «Ilonyyenue bubnuorexa [JOK
8 HTUJICHA U U3YUYECHHE er0 CBOMCTBY 1 ! https://m.edsoo.ru/00ae3{50
Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. bu6mmoreka [{JOK
9 ITosrydeHHE CUHTETHYECKOrO KayyyKa U PE3UHBI ! https://m.edsoo.ru/00ae3{50
10 AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, . bubmmoreka [IOK

TOMOJIOTUYECKUM psill. ALIETHUIIEH — MPOCTEHIINI
MPEJICTABUTENL AJTKMHOB

https://m.edsoo.ru/00ae3{50

11

Beruncnenus no ypaBHEHHUIO XUMUUYECKOW peakiuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3£50




bubnmnoreka [JOK

12 ApeHbl: 6eH30J1 1 TOJTYOJI. TOKCHYHOCTH apEHOB https://m.edsoo.ru/00ae3£50

13 I'eneTnueckas CBs3b yIriIeBOJOPOIOB, bu6muoreka [IOK
MPUHAJICKANTUX K PA3JIMIHBIM KJlaccaM https://m.edsoo.ru/00ae3f50
[TpupoaHbIe HCTOYHHUKH YTIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl, Bubmrorexa OK
HEPTh U IPOJYKTHI €€ MepepaboTKH https://m.edsoo.ru/00ae3{50
[IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC Ta3bl, Bubmiorexa HOK
He(Th M IIPOJIYKTHI €€ TIepepaboTKN https://m.edsoo.ru/00ae3£50

bubnmoreka [JOK

16 Kontpoabnas padora Ne 1. «YrieBogopoabn» https://m.edsoo mI;IOan3 £50

YnorpeOienue
XUMHYECKHX
17 [IpenenbHbIE OMHOATOMHBIE CIIUPTHI: METAHOJI U BEILECTB H bu6mmoreka [{JOK
sTanoin. BogopoHas cBs3b Ez BIIBIRHC https://m.edsoo.ru/00ae3£50
MICUXUYECKOe
COCTOSIHHE
Y TIOBEJICHHE
bubnuoreka [JOK

18 MHOT0aTOMHBIE CITUPTHI: ITUIICHTIUKOJb U TIUICPUH] https://m.edsoo.ru/00ae350

19 deHo: CTPOECHNE MOJIEKYJIbI, PU3NYECKUE U bubmuoreka [IOK
XMMHUYECKHUE CBOMCTBA, TPUMEHEHHE https://m.edsoo.ru/00ae3{50

bu6mmoreka [JOK

20 Anpaerupl: GopMaIbICTHI U AlleTATbICTH]I. https://m.eds00.ru/00ae3£50
AnetoH

)1 OIHOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBHIE bubmmoreka [{JOK
KHUCJIOTHI: MypaBbUHAs M YKCYCHAsI https://m.edsoo.ru/00ae3£50

” IIpakTHyeckas padora Ne 2. «CpoiicTBa pacTBOpa bubmuoreka [IOK
YKCYCHOM KUCJIOTBI» https://m.edsoo.ru/00ae3{50

” CreapuHOBas ¥ OJICMHOBAsT KUCIIOTHI, KaK bubnuorexa [JOK

MNPCACTAaBUTCJIN BBICIIINX I(ap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/00ae3{50




Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX bubnmoreka [JOK
24 MOIOIIEE NEHCTBHE 1 https://m.edso00.ru/00ae3£50
CrnosxxHble 3(hUpBI KaK MPOU3BOJIHBIE KAPOOHOBBIX bubnmoreka [JOK
25 KHCIJIOT. [ Mapoaun3 caoxxHbIX 3pupoB ! https://m.edsoo.ru/00ae3f50
bub6munoreka [JOK
26 Kupsl: runponus, npuMeHeHue, OMOIOTUYEeCcKas poJib 1 https://m.edsoo.ru/00ae3£50
YKUPOB
YrneBoasl: coctaB, knaccudukaius. Baxneiime bubnmoreka [JOK
27 MIPEJACTABUTENH: TII0K03a, GPYKTO3a, caxaposa 1 https://m.edsoo.ru/00ae3£50
bubnunoreka [JOK
28 Kpaxman u nennrono3a Kak IpupOAHbIE MOJIUMEPBI 1 https://m.edsoo.ru/00ae3£50
KonTpoabnast padora Ne 2. Bbu6mmoreka [IOK
29 «Kucnopozacoaepxaimue opraHn4ecKue 1 https://m.edsoo.ru/00ae3f50
COCTMHECHUSI
bu6mmoreka [JOK
30 AMWHBI: METUJIAMUH U aHUJIUH 1 https://m.eds00.ru/00ae3£50
AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHNYECKHe [Mapdromepus bubmuorexa [JOK
31 COE€AUHEHMS, UX OMOJIOTHYECKOE 3HAUCHHE. 1 https://m.edso0.ru/00ae3f50
ITentu el 1 KOCMETHKA
bu6mmoreka [IOK
32 benku kak npupoIHbIE BEICOKOMOJIEKYJISIPHBIE 1 https://m.eds00.ru/00ae3£50
COCJIMHEHUS
OCHOBHBIC TIOHATHSI XUMHH BEICOKOMOJICKYJISIPHBIX
33 coequuennii. OcHoBHbBIE MeTOAbI crHTe3a BMC. 1 Bemnkue brbmorexa [IOK
TTacTMacchl, KaydykH, BOJIOKHA. OTKPBITHUS B https://m.edsoo.ru/00ae3{50
00J1aCTH XMMHH
34 Pe3epBHOe Bpemsi 1
OBHIEE KOJIUYECTBO YACOB 11O ITIPOI'PAMME 34




11 KVIACC

N KoamyectBo B3aiMOCBS3E ¢ DJ1eKTpOoHHbIE HU(POBBIE
o/ Tema ypoka "qacos nporpamMmoii 00pa3oBaTeIbHbIE peCypchl
i Beero | KP BOCIIMTAHUS
. bubmnoreka [IOK
1 XUMHUYECKUH AIIEMEHT. ATOM. DIIEKTPOHHAs 1 https://m.eds0o.ru/00ae350
KOH(Urypaiysi aToMOB
ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema Yrposa
2 xuMuueckux anemMeHnToB . 1. Menaeneesa, ux cBsizb 1 MPUMEHEHHUS Bubmiorexa IIOK
C COBPEMEHHOI TEOpHEN CTPOEHHS aTOMOB B3PBIBYATHIX https://m.edsoo.ru/00ae3£50
BEIIECTBY
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX
3 3JIEMEHTOB M UX COCUHEHHH 10 TPpyIIaM U MepruoiaM. Bu6uorexa [TOK
3HaueHue NEepUOINIECKOro 3aKOHA U CUCTEMBI 1 https://m.edsoo.ru/00ae3£50
xuMuueckux aemeHToB .M. MenneneeBa B pa3BUTHH
HAYKHU
CrpoeHnue BemecTBa. XMMHUECKast CBA3b, €€ BUJIbI, bubmuorexa [JOK
: MEXaHU3MbI 00pa30BaHU KOBAJIGHTHOU CBS3H. 1 https://m.edsoo.ru/00ae3150
Bonopoanas cBsizb
5 BanenTHocTh. DnekTpooTpunaTebHOCTh. CTENEHb | bubamnoreka LIOK
OKHCTICHHUS. https://m.edsoo.ru/00ae3f50
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS
[Tonarue o nucnepcHeIX cucteMax. ICTUHHBIE 1 bubnuorexa [JOK
6 KOJUIOUHBIE pacTBOPBL. MaccoBas 1oJis 1 https://m.edsoo.ru/00ae3150
BELIECTBA B pacCTBOpE
Knaccudukarms u HOMEHKJIATYPa HEOPraHIECKHX Bubmorexa [IOK
7 COCIMHEHUH. 1
['enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, https://m.eds00.ru/00ae3£50
pa3IMYHBIX KJIACCOB
Knaccudukanma xuMudeckux peaknuii B
g HeopraHﬂg)eCKoﬁ u opraHquCKog XUMHH. 3aKOH 1 Bubmiorexa LOK
COXPaHEHUsI MACChI BEIIECTB; 3aKOH COXPAHCHUSI U https://m.edsoo.ru/00ae3£50




MNPCBPAICHNA OHCPIUH IIPU XUMHUYCCKHUX PCAKIUAX

9 CxopocTts peakiuu. O6paTuMbie pEeakIiIvH. bubnuorexa [JOK
XHMMHYECKOE paBHOBECUE https://m.edso00.ru/00ae3{50
10 IIpakTuyeckast padora Ne 1. «BiausHue pazan4HbIX @uIbTpOBaHME bubnnorexa [JOK
(akTOpPOB HA CKOPOCTh XUMHUYECKON ponHuKoBOi Boabl| https:/m.edsoo.ru/00ae3f50
PEaKIm B
TIOXO/IE»
DnexTponutuyeckas auccoruans. [Tonstue o
bu6mmoreka [{OK
11 BoZlopoaHOM Tokazatene (pH) pactBopa. Peakuuu
HMOHHOTO 00MeHa. ['MAPOIN3 OPraHMYeCKUX U https:/m.edsoo.ru/00ae3£50
HEOPraHMYECKUX BEIIECTB
Crioco6b1
OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC PEAKIINH. BOCCTaHOBJICHUA bubmunorexa [JOK
12 aBTOMOOMJIBHOTO
[TonsiTe 006 A1IEKTPOIM3E PaCIIaBOB U https://m.edsoo.ru/00ae3£50
. AKb B nopore
pacTBOpPOB couieit
13 K 5 N 1. «T bu6mmorexa [{OK
HTpOJIbHAA padoTa Ne 1. « TUYCCKUE OCHOBBI
oHTpO pabo COPCTHHCCKUC OCHO https://m.edsoo.ru/00ae3150
XUMUD)
VYnorpebnenue
. XUMHUYECKHUX
Mertainnsl, ux nonoxkenue B [lepuoanueckoit cucreme BEIECTB H HX
bu6mmoreka [{OK
14 XUMHYECKHX d1eMeHToB J[. 1. MeHaeneeBa u BIUSIHUE HA
https://m.edsoo.ru/00ae3f50
0COOEHHOCTH CTPOCHHS ATOMOB. MICUXHYECKOE
OO0mue ¢puznyeckre CBOMCTBA METAIIIOB COCTOsIHME
Y TIOBEJICHHE
5 CruiaBbl METaJUIIOB. DIIEKTPOXUMUYECKUN PSiJT bubnuorexa [JOK
HANPSDKEHUH METaJIOB https://m.edsoo.ru/00ae3{50
16 XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAILJIOB bu6mmoreka [{OK
(HaTpuil, Kanui, KanbIWii, MATHUA, ATFOMUHHN) U https://m.edsoo.ru/00ae3£50
UX COeIMHEHUH
. . bubnuorexa [IOK
17 XUMUYEeCKHEe CBOWCTBA XpOMa, MEIN U UX COSIUHEHHIA

https://m.edsoo.ru/00ae3f50




bu6nmoreka [JOK

18 XUMH4JecKre CBOMCTBA IIMHKA, JKeJe3a U UX COCTMHCHUH https://m.edsoo.ru/00ae3£50
IIpakTnyeckas padora Ne 2. "Pemenne bubmumoreka [IOK
19 AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ae3f50
«Mertamap»"
[Ipuponnsie
Hewmerael, ux nosjoxenue B [lepruoauueckoit 1;[45;{;53:11{5;6 Bubmorexa LIOK
20 CUCTeMe XUMHUYeCKUX 3neMeHToB /1. U. x https://m.eds00.ru/00ae3£50
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
MIPUMCHECHHE
B
HWKOHOIIHCH
dusnyeckre cBONCTBAa HEMETAIIIOB. AJTOTPONHS bubnnorexa [IOK
21 .
HEMETAJUIOB (Ha MpUMEpE KHUCI0pOaa, CEPHI, https://m.eds00.ru/00ae3£50
dbocdopa u yrieposaa)
. . bubnuoreka [IOK
22 XHUMHYECKUE CBOMCTBA FAJIOTE€HOB, CEPHI M UX COETMHEHUN https://m.edsoo.ru/00ae3£50
. . Benukue bu6nmoreka [JOK
23 XHUMHYECKHEe CBOMCTBA a30Ta, (hocodpa ¥ MX COSTUHEHUH https://m.edsoo.ru/00ae350
PYCCKHE XUMUKHU
. bu6mmoreka [IOK
24 XHWMHUYECKUE CBOMCTBA yIJIepoa, KpEMHNS 1 HX https://m.edsoo.ru/00ae3£50
COCJIMHEHUI
. . bu6mmoreka [IOK
25 [TprMeHeHrne BaKHEHIIINX HEMETANIOB U X COCIMHECHUN https:/m.edsoo.ru/00ae350
OO6001IeHre U cCUCTEMAaTH3aIUs 3HAHUH 110 TEME Bubnuotexa [OK
26 «Hemeramby.
BrruucieHus mo ypaBHEHUSIM XUMHUECKUX PEAKITHH H https:/m.eds00.ru/00ae3150
TEPMOXHUMHYCCKHUE PACUETHI
IpakTnueckas padora Ne 3. «Pemenue bu6mmoreka [IOK
27 OKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME https://m.edsoo.ru/00ae3f50
"Hemertasmisl"y
28 KonTposabHnas padora Ne 2. «Metamis» u «Hemetamibsny bubmmorexa LIOK

https://m.edsoo.ru/00ae3f50




HCOpFaHI/I‘IeCKI/Ie H OPraHu4CCKUEC KUCJIOTHI.

bubmuoreka [JOK

22 Heopranuueckue u oprannyeckue 1 https://m.edsoo.ru/00ae3f50
OCHOBaHUs

AMpoTepHbIe HEOPTaHUYECKUE U OPTraHUYECKHE bubnnorexa [IOK

30 coenuHeHMs. [ eHeTHYeCKas CBSI3b HEOPTAaHHUYECKUX U 1 https://m.edsoo.ru/00ae3f50
OpPraHUYECKUX BEIIECCTB

Ponb xuMum B o0ecriedeHUH SKOJIOTHYeCKOM, bu6mmoreka [IOK

31 SHEPreTHUYECKOM M MUIIEBO 0€30MaCHOCTH, 1 https://m.edsoo.ru/00ae3f50
pPa3BUTUU MEUIIHBI
[IpencraBnenust 00 OOIMKX HAYYHBIX MPUHITUIIAX

32 MIPOMBIIIJICHHOTO TIOJTyYEHUS BAKHCHIITUX BEIIECTB. 1 Bubmzorexa HOK

YenoBek B MUPE BEIIECTB U MATEPUATIOB. XUMHUS U https:/m.edsoo.ru/00ae3f50
3JI0POBBE YETIOBEKA

bu6nmmoreka [JOK

33 PescprHoe BpeMa 1 https://m.edsoo.ru/00ae3£50
OBHIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 33




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

1. Xumus, 10 knace/ I'abpuensn O.C., OOmiecTBO ¢ OrpaHUYeHHONW OTBETCTBEHHOCTBIO
«IPODA»; AkimonepHoe ob1mecTBo «M3natensctBo «IIpocBeniennes
2. Xumus, 11 xnace/ I'abpuensu O.C., OO1ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkumonepHoe ob1mecTBo «M3natensctBo «IIpocBemennes

METOANYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

1. Beequte 1. O.C.I'abpuensu, I'.I'.JIsicoBa «Xumus Meroamdeckoe mocobue — 0a30BBIN
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensia, U.I'.OctpoymoB, «OO011as XuMus B TECTax, 3aavyax, ynpaxkaeHusX. 11 kmace» —
M.: lpoda, 2023 rox.

3. 0.C.I'abpuensan, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc: KoHTponbHBIE U
MPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenmenckas «Xwummst 11 kmacc: HacronpHass kHuTra s
yuutessi». Yacts 1 — M.: JIpoda, 2019 rox.

5.0.C.I'abpuensin, ['.I'.JIeicoBa, A.I'.BBenenckas «Xumusi 11 kmacc: HacronmbHas kuura ans
yuutens». Yacts 2 — M.: JIpoda, 2022 roa.

6. O.C.I'abpuensn, IL.B.Pemeros, M.I.OctpoymoBa «3amauM 1o XHUMHH U CIOCOOBI HX
pewenus» - M.: «/Ipoda», 2021rox.

7.B.I. [JenucoBa «Xumusa 11 xmacc moypounsle miaanbl 1o yueOHuky O.C.I'aGpuensna,
I".I".JIpicoBoi1» - Boarorpan» Yuurens 2018roa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimace», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XuMu4eckuii skciepuMenT B mmikoie 11 kimacey; - M.: lpoda. —
2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

http://www.chemnet.ru T'azera «Xumus» u calt I8 yuutens «S uAy Ha YpOK XUMHUI»
http://him. 1september.ru Enqunas xomnekuus LIOP: Ilpeamernas komnekus «Xumus» http://school-
collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE 3KCIEpUMEHTHI: Xumus. Kosurekuus
Poccwmiickoro obmeobOpa3oBarensHoro moprana http://experiment.edu.ru AJIXUMUK: caiit JLIO.
Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickass onuMmmnmaga INKOJIPHUKOB 1O XuMud http://chem.rusolymp.ru
Opranuyeckass XUMUS: SJIEKTPOHHBIM Y4eOHMK s cpefaHeil mkonsl http://www.chemistry.ssu.samara.ru
OCHOBBI XMMHHU: IEKTPOHHBIN YUEOHUK

http://www hemi.nsu.ru OTKpBITBINH KOJISK: XUMHUS

http://www.chemistry.ru JlucTaHuuoHHas OJIMMIMAAA [0 XUMHUH: TEIIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHbIN
POEKT



®denepanbHas padoydast mporpamma | Xumust. 10—11 kmaccel (6a30BbIi YPOBEHB)

IHNEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX ITO KJIACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI CPEJJTHET'O OBIIETO
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHN

B ¢denepanpHpIX M pervoHanbHBIX MpoLEAypax OIEHKH KadecTBa 0Opa30BaHUS MCHOJIb3YeTCs
nepedyeHb (KoaudukaTrop) pacrpeleseHHBIX MO KiaccaM IMpOoBepseMbIX TpeOOBaHUN K pe3yjbTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOI MpOrpaMMbl CpeAHEro oOuiero oOpa3oBaHUsS U SJIEMEHTOB
COJIepKaHUS TI0 XUMHH.

10 KJIACC

IIpoBepsiemblie TpeOOBAHUS K pe3y/JbTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbl

Kon
MIPOBEPSEMOTO
pe3ynbrara

[TpoBepsieMbie MPeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOMN 00pa30BaTeIbHOM
MPOrpaMMEBI CPEAHETO 001Iero oopa3oBaHus

1

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMUHU

1.1

ChopMupOBaHHOCTH TMPEACTABICHUN O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAy4YHOM KapTUHbl MHpaA, pOJM XUMHUH B T[IO3HAHUHM SIBJICHUH MPUPOJABI, B
GOpMHpPOBAaHUM MBIIUICHUST U KYJbTYPhl JIMYHOCTH, €€  (yHKIHOHAIHHOMN
TPAaMOTHOCTH, HEOOXOJAMMOW JUIsl peIICHUs] MPAKTUYECKUX 3a/1ad M IKOJIOTHUECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cperie

1.2

Brnagenue cucremMoil XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJAraKoIINe
MOHATUS (MOJIEKYJIa, BAJCHTHOCTh, AJICKTPOOTPHUIATEIBHOCTD, CTENEHb OKUCICHUS,
XUMHYECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIJIEPOJIHBIA CKEJET,
(yHKIIMOHANBPHAS TPYMNa, PaguKan, HU30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUI  psij,
TOMOJIOTH, YIJIEBOJIOPO/IbL, KHUCIIOPOJI- U a30TCOoJepkallhe COEeIUHEHMUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTIIEBOJBI, )KHUPBI, OCIKH), MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCAMHEHHUS); TEOPUU U 3aKOHBI (TEOPHs
XUMHUYECKOTO CTPOCHHUS opraHnyeckux BemiecTB A.M. BytiepoBa), 3akOHOMEpPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHUECKUE CBEJACHHUS O CBOWCTBAaX, COCTABeE,
MOJIydeHUM U O€30mMacHOM HCIOJIb30BAaHWM BAXKHEHIIMX HEOPraHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH JeATeIbHOCTH YeJIOBEeKa

1.3

ChopMUpOBaHHOCTh YMEHHMH BBISBIISATH XapaKTepPHbIC TMPU3HAKK  TOHSATHH,
yCTaHaBJIMBaTh UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATHS IpH
ONMCaHUM COCTaBa, CTPOECHUS M IMPEBpAILEHHH OPraHNYECKUX COeIMHEHUN

33




®denepanbHas padoydast mporpamma | Xumust. 10—11 kmaccel (6a30BbIi YPOBEHB)

1.4

ChopmupoBaHHOCT, yMEHHIl HCIHOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JUIS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpPAILEHHOMN)
dbopMynT  OpraHMYeCKMX BEIIECTB M  YpaBHEHHH XHUMHYECKHX  peaKIui,
M3TrOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYEeCKMX  BEIIECTB JUIsl  WJUIKOCTpaluu
UX XHMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpOBaHHOCTh YMEHHMH  yCTAaHABIMBaTh IMPUHAUICKHOCTh  HM3YYCHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy U CTPOEHHUIO K ONPEAEICHHOMY KJIacCy
(rpynmne) coenuHeHui (YriaeBOAOPOIbI, KUCIOPOA U a30TCOAEPIKAIUE COSTUHECHHUS,
BBICOKOMOJICKYJISIDHBIC COEJMHEHUs), JaBaTh MM Ha3BaHUS 10 CHUCTEMaTHUYECKOW
HomeHknarype (IUPAC)

1.5

ChopmHupoBaHHOCT YMEHHUS OMPEIENATh BUIbl XUMUUYECKOUN CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OAMHAPHBIC U KPATHBIE)

1.6

C(l)OpMI/IpOBaHHOCTL YMCHUA IIPUMCHSATD: ITOJIOXKCHUA TCOpHUU CTPOCHUA
OpraHN4YC€CKHUX BCLICCTB A M. BYTJ'IepOBa JJIA OOBSCHEHHSI 3aBHCHMOCTH CBOMCTB
BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXpPAaHCHUA MaCChl BEUICCTB

yFHeBOJIOpo,Z[LI. KHCHOpO,Z[COI[Cp)KaH_II/IC n a30TCOACPIKAIIINC
OpraHu4€CKUC COCANHCHUS. BI)ICOKOMOJICKYJISIPHI)IG COCAUHECHUA

2.1

ChopmupoBaHHOCT, yYMEHUIl MNPHUBOIUTH TPHUBHAIBHBIE Ha3BaHUS OTAEIBHBIX
OpraHn4CCKUX BCIICCTB (BTHHGH, MMPOMNUJICH, allCTUJICH, STUJICHIJINKOJIb, TJIMICPHH,
¢denon, Gopmanpaerun, aneTalbIeru]l, MypaBbHHAsl KHUCJIOTA, YKCyCHasl KHCIOTa,
OJIEMHOBasl KHCJIOTa, CTEApUHOBas KHUCIIOTAa, TIIOKO3a, (PYKTO3a, Kpaxma,
LIEJUTI0I03a, TIIUIINH)

22

ChopMHUpPOBAaHHOCT YMEHHH XapaKTEPH30BaTh COCTaB, CTPOCHHE, (DU3MYECKUE U
XUMUYECKHE CBOMCTBA TUNUYHBIX MPEJICTABUTENEH  PA3NIMUHBIX  KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STWJICH, IPOIMJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH301, METaHOJ, 3TaHOJ, YTUIIECHTIUKOIb, TIIULIEPHH, (EeHO,
aleTanbAeTul, MypaBbUHAsA M YKCYCHAsi KUCJIOTHI, TJIFOKO3a, Kpaxmall, 1eJUII0J103a,
AMUHOYKCYCHas KHCIIOTa)

23

C(l)OpMI/IpOBaHHOCTL YMCHUA HWIUIIOCTPHUPOBATH T'CHCTHUYCCKYHO CBA3b MCIKAY
THIIMYHBIMU  MMPCACTABUTCIIIMHA  PA3JIMYHBIX KJIACCOB OPraHMYCCKHX BCIICCTB
YPAaBHCHUSAMU COOTBETCTBYIOIIUX XWUMHYCCKUX peaKHI/II\/II C HCIOJB30BaHHEM

CTPYKTYPHBIX (OPMYIT
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24

ChopMupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKH YTIEBOAOPOAHOTO ChIPbs
(HeTh, TPUPOAHBIN Ta3, yroib), CHOCOOBI MX MepepabOTKM U MPAKTUYECKOe
MpUMEHEHHE TIPOTyKTOB NepepaboTKu

XUMUS U KA3HB. PacueThl

3.1

ChopmupoBaHHOCT, YMEHHI BIAJETh CHCTEMOH 3HAaHUI 00 OCHOBHBIX METOJaX
HAy4YHOTO TIO3HAHUS, WCIOJB3YEMbIX B XHUMHH TIPU M3YYCHHH BEIICCTB U
XUMHUYECKUX SIBJICHUN (HaOI0JeHne, U3MEepEeHUe, SKCIIEPUMEHT, MOJICIHUPOBAHUE),
WCIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHWUS JUIS TPUHITHS pEIICHUNd B
KOHKPETHBIX )KM3HECHHBIX CHUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U WX MPUMEHEHUEM

32

ChopmupoBaHHOCT, yMEHHI COONIOAATh MpaBWiIa TOJIB30BAHUS XHUMHUYECKON
MOCy/IoM M J1abopaTOpHBIM O0OpYIOBaHHWEM, a TaK)Ke NpaBWIa OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBIOJHEHHIO JaOOPaTOPHBIX
XUMHUYCCKUX OIIBITOB

3.3

CdhopmupoBaHHOCTH YMEHHIA IIJIAHUPOBATH M BBIMIOJIHATH XUMHUECKHUNA SKCIIEPHUMEHT
(mpeBpareHus OpraHUYECKUX BEIIIECTB TPU HATPEBAHUU, TOTYUYEHHUE
STUJIEHA U U3YYEHHUE €T0 CBOWCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKHX BELIECTB,
JeHaTypanusi OCJNKOB TMPU  HArpeBaHWM, IBETHbIE  peakiuu  OEnKoB) B
COOTBETCTBHUH C MPABHJIAMU TEXHUKHU OE30MAaCHOCTH MPU OOpAIEHUH C BEUIECTBAMH
u 7abopaTopHBIM 000pyAOBaHHWEM; TMPEACTABIATh PE3YJIbTAThl XUMUYECKOTO
JKCTepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynHUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB

3.4

CdhopmMupoBaHHOCTH yMEHUN MIPOBOJIUTH BBIYMCIICHHS T10
XUMHUYECKUM YPaBHEHHSIM (Macchl, 00beMa, KOJIHMYECTBA MCXOIHOTO BEIIECTBA WM
NPOAYKTa peakiuu MO U3BECTHBIM Macce, O00beMy, KOJWYECTBY OJHOTO U3
MCXOJHBIX BEILECTB WM MIPOJYKTOB PEAKIIHH)

3.5

ChopMupoBaHHOCTE ~ YMCHHMA  KPUTHYCCKH  AHAIM3HPOBATh  XUMHUYCCKYIO
nH(pOpMalMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccOBOM
uH(popmanuu, cetb UHTEpHET U ApyTrHe)
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3.6

ChopmupoBaHHOCTH YMEHHUN COONIOAATH MPABHIIA YKOJIOTHYECKH 11€TIECO00pa3ZHOTO
MOBEACHUSA B OBITY W TPYAOBOH JCATEILHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBSI U OKPY>KAIOIICH MPUPOAHON Cpefbl, OCO3HABATH OMACHOCTH BO3JICUCTBUS
Ha JKUBBIE OPTraHW3Mbl OIPEAEICHHBIX OPraHUYECKHX BEIIECTB, MOHMMAs CMBICI
nokazarens [IJIK  (mpexpensHO  JOmMycTHMOl  KOHIIGHTpAIMH),  MOSCHSATH Ha
MpUMepax CrocoObl YMEHbBIIICHUS U MPEAOTBPAICHUS UX BPEIHOTO BO3ICHCTBUS HA
OpraHu3M YeJIOBEKa

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUSA

Kon [IpoBepsieMblil AIEMEHT COAEPIKAHMS

1 TeopeTnyeckre OCHOBBI OPTaHUYECKON XUMUU

1.1 [IpenmeT opraHM4eckod XUMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B IMOJTYYECHHH
HOBBIX BEHIECTB W MaTepuanoB. Teopusi CTpoeHUsS OPraHUYECKHX coeAuHeHuil A.M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHUS

1.2 CtpykTypHBIe (GOPMYIIBI OPTaHHMYECKUX BeEHIECTB. ['omoJorus, m3oMepus. XUMHYECKas
CBA3b B OPraHMYECKUX COEIUHEHMSIX — OJUMHApPHBbIE U KpaTHble CBs3M. [IpencraBineHue o
KJIacCU(UKAIIUU OPTAaHUYECKUX BEIIECTB

1.3 Homenknarypa OpPraHUYECKUX COETMHEHUI (cucrematuueckas) W
TPUBHUAJIbHBIE HA3BaHUS BAXKHEUIINX MPEJCTABUTEIIEH KJIACCOB OPraHMYECKUX BEIIECTB

2 YrieBonopobl

2.1 AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHH psAn. MeTaH W 3TaH — MOpocCTeuImne
MPEJICTABUTENN ATKAHOB: (PU3UYECKHE U XMMHUYECKHE CBOMCTBA (pEaKIMH 3aMEleHUs U
TOpeHHus), HAXOXKJICHHE B MPUPOJIE, MOJYyUYECHHUE U MPUMEHEHUE

2.2 AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKUN PSAI. DTUIIEH U MPONUJIEH — MPOCTEHIIne
MIPEJICTAaBUTENN ANKEHOB: (DU3MUECKHe U XUMHUYECKHE CBOMCTBA (peakuy TUAPUPOBAHUS,
TaJIOTEHUPOBAHUSA, THIApATAllud, OKHUCICHUS W TMOJHMEpPU3alliu), T[OJyYeHUe U
MIPUMEHEHUE

2.3 Ankamuensl: OytamueH-1,3 u metwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKUE
cBolcTBa (peakius nonumepusanun). [lomydeHrne CHHTETUUECKOTO KayuyKa U PE3UHBI

24 AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psiA. AICTWICH —

MPOCTEHIINN TPECTaBUTENb AKUHOB: COCTaB, CTpPOeHUE, (hU3MUECKHe M XHUMHUYECKHe
CBOICTBa (peakiuy TUAPUPOBAHNUS, TaIOTEHUPOBAHUS, TUAPATAIIMU, TOPEHUS), TTOIyUCHHE
U IPUMEHEHUE
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2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUS), MIOJIyY€HNUE U NpUMEHEHHUE. TOyos: cOCTaB, CTPOCHHUE,
¢u3nyeckue M XMMHUYECKHE CBOWCTBa (pEakUuH TaJOTCHUPOBAHUS W HUTPOBAHHS),
IIOJIy4YeHUe U IpUMEHEHHE. TOKCHYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXKIY
YIJIEBOJOPOJAAMHU, IPUHAICKAIIMMHI K Pa3IN4HbIM KJIaccaM

2.6

[TpupoaHbIE UCTOYHHKH YTIIEBOAOPOIOB. [IpUpoaHBIN Ta3 M TOIMyTHBIE HE(PTSIHBIC Ta3bl.
Hedts m ee mnpoucxoxaenue. CrnocoObl mepepabOTKu HeTH: TEpEeroHKa, KPEKWHT
(TepMHuUecKHil, KaTaJIUTHUECKHi), muponu3. IlpomykTtel mepepaboTku HEPTH, HUX
NPUMEHEHHE B TPOMBIIUICHHOCTH # B ObiTy. KaMeHHBIH yronb W NPOIYKTHI €ro
nepepaboTKu

Kucnoponconep:xaiiue opraHn4ecKue COeAMHEHUS

3.1

[IpenenbHble OIHOATOMHBIE CHUPTHI. MeETaHOA M ATAHOI: CTPOCHHE, (PU3NYECKUE HU
XUMHUYECKHE CBOMCTBAa (peakuMu C aKTHUBHBIMH METaJUIaMM, TajJOreHOBOIOPOIaMH,
ropeHue), npuMeHeHue. BomoponaHble cBsI3W MEXIy MojeKyjJamu crnuptoB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPraHU3M 4YeJoBeKa. MHOroaTroMHbIe CIUPTHI. DTUICHIVIUKOIb U
TIMIEPUH: CTpOeHue, (QHu3MYeckrue U XUMHYECKHe CBOWMCTBAa (B3aMMOJAEHMCTBHE CO
IIEIOYHBIMH METaJllIaM1, Ka4YeCTBEHHAs PeakIisi HAa MHOTOATOMHEBIE CTIUPTHI). [leficTBue Ha
opraHusM uesnoBeka. [I[puMeHeHue rmiepruna u STUICHTITUKOISA

32

@deHON:  CTpPOEHHE  MOJIEKYJbl,  (HU3MYECKME M XHMHUYECKHUe CBOJCTBA.
Tokcuunocts ¢enona. [lpumenenue penomna

33

Anpnerunbpl M KeToHbl. Dopmanbaeruj, ameTaibIerua: CTpOoeHHE, (pu3nyeckue u
XUMHYECKUE CBOICTBaA (peakiuu OKHCJIEHHS U BOCCTAHOBJIEHMS, KAUE€CTBEHHBIE
peaxium), Mojiy4eHrue U mpuMeHeHe

3.4

OAHOOCHOBHBIE  MpeneiabHble  KapOOHOBBIE  KUCIOTHL. ~ MypaBbuHAs U yKCYCHas
KHCIIOTBI: CTpOeHHE, (pU3nUecKre U XUMMUYeCcKhe CBOWCTBa (CBOICTBa, oOlIMe AJs Kiacca
KHCTIOT, peakius 3TepuduKanun), noayueHue u npumeHenne. CteapuHoBasi U OJ€HMHOBAs
KHCIIOTHI KaK TPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa KaK CONH BBICHIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIIEe JeHCTBHE

3.5

Crnoxuable 3(Upbl KaK TPOU3BOJHBIC KapOOHOBBIX KHCIOT. I MAPOIHM3 CIOXKHBIX 3(HUPOB.
Kupsl. ['maponus xxupos. [Ipumenenne xupoB. buomorndeckas pojb KUPOB

3.6

YrieBoas: COCTaB, KJaccuuKanus yIJIEBOJOB (MoHO-, Iu- U
nojucaxapuabl). [oko3a — TpocTEeHIIMH MOHOCaxXapua: OCOOCHHOCTH CTPOCHHS
MOJICKYJIbI, (PU3MUECKUE W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C  THIPOKCHIOM
menu (II), okwucieHne amMmHauHBIM
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pactBopoMm okcuaa cepebpa (1), BoccTaHoBlIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKICHUE B
npupoje, NpUMeHeHue, Ouonorudeckas ponb. DortocuHTe3. DpyKTo3a Kak HU3OMEp
roKo3bl. Kpaxman u 1emmono3a Kak NpupoaHble monuMmepbl. CTpoeHue Kpaxmana u
1euTo036l. PU3HUecKre W XUMHUYECKHUE CBOMCTBA Kpaxmaina (THIPOJIN3, KauyeCTBEHHAs
peaKIus C HOJI0M)

4 A3oTcoepKale OpraHnYeCKUe COSTMHECHUS

4.1 AMMHOKHUCIOTH Kak aM(pOTepHbIE OpraHuveckue coequHeHus. u3ndeckre u XUMUYECKUe
CBOMCTBa aMHHOKHCIIOT (HA TpUMepe TIuiuHa). bruojgorndeckoe 3HaU€HUE aMUHOKHCIIOT.
IlerrTuanl

4.2 benku kak npupoaHble BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuuHas, BTOpUYHAA U
TpeTHYHasi CTPYKTypa OenkoB. XMUMHUECKHE CBOWCTBA OCJIKOB: THAPOJIM3, JCHATypaIus,
KaueCTBEHHBIC PEAKIINH Ha OCIKH

5 BricokoMonekysipHble COeAMHEHUS

5.1 OCHOBHBIE TIOHSITUST XUMHH BBICOKOMOJICKYJISIDHBIX COEJUHEHUW: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPHU3AINH, CPEIHsS MOJeKysipHas macca. OCHOBHbBIE
METOABl  CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COCIWHEHUW —  TOJMMEpU3aIus u
MTOJIMKOHICHCALUS

52 DKCHEePUMEHTAIBHBIC METOJbI M3YyYCHHs BEIIECTB M WX MPEBPAIICHUI: 03HAKOMIICHHE C

oOpa3uamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc, kayuyykoB. Ilomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI
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10 KIACC

pe0oBaHus K pe3yJibTaTaM OCBOECHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl

Kon
TIPOBEPSIEMOTO
pe3yJbTara

[IpoBepsieMbie IpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON
MpOrpamMMBbl CpeTHEro 0011Iero 00pa3oBaHUs

TGOPCTI/I‘IGCKI/Ie OCHOBBI XMMHH

1.1

Bnagenue cucteMold XMMHMYECKHMX 3HAHUHM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATarolue
MOHATUS (XUMHMUYECKUH DJEMEHT, aToM, OJJIeKTpOHHas o0ojoyka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAI aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD,
CTETIEHb OKHWCIICHHUS, XHMHYECKas CBi3b, MOJb, MOJISIpHAs Macca, MOJIIPHBINH 00beM,
KpUCTAJUIMYECKasl  peIeTKa,  TUIbl  XUMHUYECKHX peakuin (OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- M 3HIOTEPMUYECKHE, PEaKIMU HOHHOTO OoOMEHa), pacTBOp,
JJIEKTPOJIUTBI,  HEIIEKTPOJUTBI,  JJIEKTPOJIUTUYECKAs  JUCCOLMALMSA,  OKHUCIIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XMMMUYECKON peaklMH, XMMHUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TE€OpHUsl AIEKTPOJUTHYECKONW  auccouuanuu, llepuoamueckuit  3axon JI.U.
MenieneeBa, 3aKOH COXpPaHEHUs MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3BIK
XUMHH,  (DaKTOJIOTMYECKHE  CBEIEHUS O CBOWCTBAaX, COCTAaBe, MOJYYEHUU U 0€30MacCHOM
UCTOJIb30BaHUN BA)KHEHIINX HEOPraHWYECKHX BEIIeCTB B OBITY M MPAKTHYECKOU
JIESATCIIBHOCTH YEIIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTL YMCHI/IP’I BBISIBJIATH XapaKTCPHBIC INpHU3HAKU W B3aUMOCBA3b
HN3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIIUC MOHATHUA IMPU OMUCAHUU CTPOCHUA U
CBOICTB HCOPTaHUYCCKUX BCHICCTB W HUX npeBpameHHﬁ; BbIABJIISAITH B3aHMOCBS3b
XUMHUYECKUX 3HAHUH C TTOHATUSIMH H MNpEACTABICHUAMU APYTUX €CTCCTBCHHO- HAYYHBIX
npeaMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH MeTOAaMHn HAay4YHOTr'O IIO3HAHUA BCIIECCTB N XHUMHUYCCKUX
SIBJICHUM (HaOII0/IeHNE, U3MEpPEHNE, YIKCIIEPUMEHT, MOJICTTUPOBAHNE)

1.4

CdhopmupoBaHHOCTH YMEHUH ONPEIEISITh BAJICHTHOCTh U CTEIICHb OKHCIICHUS XUMHUYECKIX
AJIIEMEHTOB B COEJAMHEHHUSAX DPA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOH CBS3M (KOBaJIEHTHas,
MOHHAsI, METaJUIMYecKas, BOJIOPOAHAS) B COCAMHEHHUSX, TUI KPUCTAIUTUYECKOW pPEHIeTKU
KOHKPETHOT'O BelIecTBa (ATOMHAsI, MOJIEKYJIsIpHAsI, HOHHAS, METAJUTNYECKast)

1.5

CdopmupoBaHHOCTH YMEHUH OMPEENIATh XapaKTep Cpebl B BOJHBIX PaCTBOpax
HEOPraHWYECKUX COCAUHEHUI

1.6

ChopMHUpPOBAaHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMUUYECKHUE PEAKIUU IO Pa3TUIHBIM
npU3HaKaM (YHCIy W COCTaBy PEarupyrlux BeUIecTB, TeroBoMy 3ddekry peakuuwu,
U3MCHEHUIO CTENEeHEeH OKHCICHHUS DJJIEMEHTOB, OOpaTUMOCTH pEAKIHH, YYaCTHIO
KaTajan3aTopa)

G
N\
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C(l)OpMI/IpOBa HOCTh YMCHMM COCTaBJISTh YPAaBHCHUS PCAKIINU pPA3JIMYHBIX THUIIOB, ITOJIHBIC

U COKpAIllEHHbIC YPAaBHEHUS PEaKIUii HOHHOTO 0OOMEHa, YUYUTHIBAs YCIOBHSI, MPU KOTOPBIX
ATHU PEAKIUU UIYT A0 KOHUA

1.8

CdopmMHupoBaHHOCTh YMEHHUUN MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATh ONBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMupoBaHHOCTb YMEHHM pacKpbIBaTh CYIIHOCTbh OKHUCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaxIyii MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHca ATUX peaKIii

1.10

CdopmupoBaHHOCTH YMEHUA  OOBSCHATH  3aBUCUMOCTh CKOpPOCTHU
XUMHUYECKON peakinu OT Pa3IuYHbIX (haKTOpPOB

1.11

ChopMupoBaHHOCTb YMEHUN OOBSCHATH XapaKTep CMEIIEHUSI XUMHUUECKOT0 PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jeicTBuUs (mpuHiun Jle llaTtense)

O6H_[a${ 1 HCOPraHUYCCKaA XUMUSL

2.1

CdopmupoBaHHOCTE YMEHUH packpbiBaTh cwmbich [lepuoamueckoro 3akona JI.U.
MenneneeBa U JEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO PYHKIIUU

22

ChopMHpOBAaHHOCTE yMEHHHA  XapaKTepU30BaTh DJIGKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJIeMeHTOB | — 4 mepuoaoB Ilepuoanueckoil CHCTEMBI XHUMHYECKUX
snemenToB /.M. MenneneeBa, ucronb3ys TOHSTHS «s-, p-, d-3neKTpOoHHBIC
opourtanmy,

«IHEPreTUYECKUE ypPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XMMHYECKHUX 3JIEMEHTOB M MX COCJUMHEHUN MO mnepuojgaM M rpynnam llepuoamueckoit
CUCTEMBI XuUMHUUeckux 3neMeHToB JI.M1. Menaeneena

23

CdopmupoBaHHOCTh yYMEHHH XapakTepus3oBaTh (OMHUCHIBATH) OOIIHE XUMHYECKHE
CBOICTBA HEOPTAaHMUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3U MEXAYy HEOPraHMYECKUMHU BEIIECTBAMU C IMOMOILBIO YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PeaKLnui

24

CdopMupoBaHHOCTh YMEHUH yCTaHABIUBAThH MPUHAIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB
M0 MX COCTaBy K ONpeIelIeHHOMY Kiaccy (Tpymme) cOoeIMHEeHUN (IIPOCThie BEIIECTBA —
METalJIbl 1 HEMETAJIJIBI, OKCHAbI, OCHOBAaHUs, KUCJIOTHI, aM(l)OTepHI)Ie THUAPOKCUBI, COJ'II/I)
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2.5

%%a%mbmm abouas H amMma | Xumusa. 10—11 KHdLLbIJ}O'diSOBbII/I XBOBGHB
C(bopMI/I HOCTh YMEHUU I/I 0 b30BaTh XHUMHYCCKYH) CHMBOJIUKY IJIsI CTaBJICHUSI

dbopMyI BelecTB U ypaBHEHUI XUMHUYECKUX PEAKIHM, CHCTEMaTHUYECKYyI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHBIC HA3BaHUS OTIIEIbHBIX HEOPTaHWUYECKUX BEIIECTB (YyrapHbIU Tas,
YTIEKUCIBIN Ta3, aMMHaK, rallieHas U3BeCTbh, HeraleHasi H3BeCTh, MUThEeBasl CoJa, MUPUT U

Ipyrue)

2.6

ChopMHupoBaHHOCTE YMEHHMI XapakTepu30BaTh (OMHCHIBATH) OOIIHE XUMHUYECKUE
CBOICTBA HEOPTAHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETHUYECKON CBS3M MEXKIy HEOPTaHHMYECKHMHU BEIIeCTBAMU C TIOMOIIBIO ypaBHEHUM
COOTBETCTBYOIIUX XUMUICCKUX PEAKITUI

2.7

ChopMupoBaHHOCTh YMEHHMH IJIAHUPOBATh W BBIMOJHATh XUMUYECKUH HSKCHEPUMEHT
(pa3nokeHue MepoKcHja BOJOPOJa B NMPUCYTCTBUM KaTalnW3aTopa, ONpEeAesICHUE CPe.bl
pacTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOPA, BIMSHHUE Pa3IMYHBIX
($akTOpOB Ha CKOPOCTh XMMUYECKOH peakify, peaklil HOHHOTO 0OMeHa, KauyeCTBEHHbIE
peakiuu Ha cynbhaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a]a4 110 TeMam

«Metamnb» u «HemeTtais) B COOTBETCTBUU € MPaBUIIaMU TEXHUKH 0€30IIaCHOCTH MpPHU
oOpallleHn! ¢ BELECTBAMU U JJaOOPaTOPHBIM 000pYI0BAHNEM; IIPEACTABIATh PE3YIbTAThI
XMMHUYECKOI'0 HKCIIEPUMEHTa B (JOpME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX pEaKLUi u
(GopMyIMpOBaTh BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB

2.8

CdopmupoBaHHOCT YMEHHI COOIOATh MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYION U
1abopaToOpHBIM O0OpYIOBaHMEM, a TaKXke TMpaBWiIa OOpalieHHs C BelIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIMSIMH T10 BBIIOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIMBITOB

29

CdopMHupoBaHHOCTh yYMEHMI XapaKTepU30BaTh XUMUYECKHE TPOIECCHI, Jiexkallue B
OCHOBE TPOMBIIUICHHOTO TMOJIYYeHHUS CEpHOM KHCIOTHI, aMMHakKa, a  TaKxke
c(hOpMUPOBAHHOCTh TPEACTABICHUN

00 00mMx HAy4YHBIX  MPUHIUIAX W IKOJOTHYECKHUX npoOiemax
XHUMHYECKOTO TIPOU3BO/ICTBA

XUMHS U )KU3HB. PacyeTsl

3.1

ChopMHUpPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOH COCTaBJISIONIEH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUPA, POJIM XUMHUH B IMO3HAHUU SIBJICHUN MPHUPOJIbI, B (HOPMHUPOBAHUU
MBILUICHUS U KyJIbTYPbl IUYHOCTH, €€ (YHKIUMOHAJIbHOW TI'PaMOTHOCTH, HEOOXOAMMOMN
JUISL pEIIeHUs TPAKTHUECKHX 3a71ad U SKOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHS K CBOEMY
3[I0POBBIO U IPUPOTHOM cperie
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32

%%a%lﬂbHdﬂ abouasg oporpamma | XumMusa. 10—11 KHaCCbI‘}deOBbII/I DOBCHb
C(bopMI/I HOCTh YMCHHHM KPUTHYCCKHM aHAJIM3HMPOBATh XHMMHUYCCKYIO I/I opMaluio,

MOJy4aeMy0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOW KOMMYHHUKAIMH, CETh
WNHuTepHeT u npyrue)

33

ChopMupoBaHHOCTH yMEHHH COONIIOJATh MpaBHA SKOJOTUYECKH LEIecO00pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOH JEATEIHLHOCTH B LIETSAX COXPAHEHHSI CBOETO 3I0POBBS
Y OKPYXaIOIIeH TPUPOITHONU Cpe/Ibl

3.4

Oco3HaBaTh ONACHOCTb BO3JCHUCTBHSA HA JKUBBIE OPraHU3MBI OIPEACICHHBIX BEILECTB,
nonumasi cMbicn mokasatens [1IK, moscHAT Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPEIOTBPALICHNS MX BPEIHOTO BO3ACHCTBHS HA OPTAHNU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS] C UCIIOJIb30BaHUEM
MOHSTUSI «MaccoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MpHU
XUMHUYECKHUX PEaKIMIX, MacChl BEIIECTBA WM 00beMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BElIeCTBa, Macce WK 00bEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEIECTB, TEILIOBOTO
a¢ddexTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MPEBpALICHUS U
COXPAHEHUS JHEPTUHU

HpOBepﬂeMble 3JIEMEHTDBI COACPKAHUSA

Kox

[IpoBepsieMblil AIEMEHT COAEPIKAHUS

TeopeTnyeckre OCHOBbI XUMHH

1.1

XHUMHUYECKUH dJIeMEHT. ATOM. SI1po aToMa, H30TOMBI. DJIEKTPOHHAS 000JI09Ka. DHEPreTUYCCKUE
YpPOBHHU, TOAYPOBHU. ATOMHBIE oOpOHUTaNH, S-, P-, d-s1eMeHThI. OcoGenHoctu
pacmpesieieHus  AJIEKTPOHOB IO OpOMTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHPUTYpalKs aTOMOB

1.2

[Iepuoanueckuit 3axkoH u [lepuoanueckas cucrema xumudeckux snementoB JI.JM. Menzaeneesa.
Ces3p nepuoauueckoro 3akoHa u llepuonnueckoil cucrteMbl XUMHUECKMX 3yieMeHToB J[.U.
MenzeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX HMH IMPOCTBIX M CIOXKHBIX BEIIECTB MO TpyHnaM M
nepuoaaM. 3Haue€HUE MEPUOINIECKOr0 3aKOHA B Pa3BUTUN HAYKH

1.3

CtpoeHue BemecTBa. XUMHUYECKask CBsI3b. BUIbI XUMUYECKON CBS3H (KOBAJIGHTHAS HEMOJSPHAS U
noJisipHasi, UOHHAas, MeTajuindyeckasi). MOHBI: KaTHOHBI MU aHUOHBI. MeXaHU3MbI 00pa30BaHUA
KOBAJICHTHON XMMHYECKOU CBsI3M (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). BogopoiHas cBs3b

1.4

BanenTHOCTb. :‘)HGKTpOOTpI/IHaTeHLHOCTB. CreneHb OKUCIICHUS
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1.5

Dey J}?dHBHdH pdboqdﬂn dMMdLXI/IMI/IH. [0—I'T Ki1accer (0A30BBIM YPOBCHb
BemectBa MOJEKYJApHOrO U HEMO eK JSIPHOTO CTPOCHHA. J3aKOH IIOCTOSHCTBA COCTaBa

BEUIECTBA. TWINbl KPUCTAJUNIMYECKUMX PEUIETOK. 3aBUCHMOCTb CBOMICTBA BELIECTB OT THIA
KpUcCTauIM4ecKou pemeTku. [IoHdatne o nucnepcHeIX cucreMax. VICTHHHBIE M KOJIJIOWJIHBIE
pacTBOpBl. MaccoBas 10JIs BEIECTBA B paCTBOPE

1.6

KﬂaCCI/I(I)I/IKaI_II/IH HCOPraHN4YCCKUX COCIMHECHU. HOMCHKJIaTypa
HCOPTaHNYCCKUX BCIICCTB

1.7

XuMHuecKass — peakuus. Knaccudukanuss ~ XMMHYECKHX  pEaKUUil B HEOPTaHUYECKOM
Y OPraHMYEeCcKOi XMMHUHU. 3aKOH COXPAHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHHS U IPEBpAICHUS
SHEPI'Uy NPU XUMHUUECKUX PEaKLUAX

1.8

CKOpOCTB pe€aKuunu, €€ 3aBUCUMOCTD OT Pa3JIMIHBIX (baKTOpOB

1.9

O6parumbie peakuuu. XUMUYECKoe paBHOBecue. MDaxkTopbl, BIMSIONINE HA COCTOSHUE
xumu4deckoro papHoBecus. [Ipunnun Jle [laTense

1.10

DnektponuTrdeckas aucconuanus. CUabHbIE U ciiadble 37eKTponuThl. Cpesa BOAHBIX PACTBOPOB
BEIIIECTB: KUCIasi, HEUTpaapHasi, mesioyHas. Peakinn nonnoro oomMena

1.11

OKHCINTEIHFHO-BOCCTAHOBUTEIHHEIC p€aKkun

HeOpraHI/I‘{CCKa}I XHUMUA

2.1

Hemeramnel. [Tonokenne HemetaiioB B [lepuonnveckoii cucreMe XuMH4YecKux dneMeHToB J[.M.
MenneneeBa U OCOOCHHOCTHM CTPOCHHS aTOMOB. @DH3MUECKHME CBOWCTBA HEMETAJLJIOB.
AnoTponus HEMETAJUIOB (Ha MpUMeEpe KUCIIOPoa, cepbl, pocdopa 1 yriaeposa)

22

XYMUYEeCKUE CBOMCTBA BAXKHEUIITUX HEMETANIOB (TaJOreHOB, cephl, a30Ta, pocdopa, yriepoaa u
KpEMHUSI) M MX COCAMHEHUH (OKCHAOB, KHCIOPOJICOACPKAIIUX KHUCIOT, BOJIOPOJHBIX
coenuHeHuil). [I[puMeHeHre BaXKHEWIIINX HEMETAIIIOB M UX COSIMHEHMIA

23

Merannel. [lonoxxkenue metamwioB B Ilepuoguueckoil cucreme Xumudeckux snemeHToB JI..
MengeneeBa. OCOOCHHOCTH CTPOCHHUS DIIGKTPOHHBIX 000JI0YeK aromMoB MeTamuioB. OOrue
¢dbusndeckue cBoiicTBa MeTauioB. CruiaBpl METaUIOB. DJIEKTPOXUMHUYECKUN P HANPsHKEHUN
METaJIOB

24

XUMHYECKUE CBOMCTBA BaKHEHIIMX METAIOB (HATpUid, Kalui, KaJbI[Ui, MarHui, aJtOMUHUMH,
IUHK, XpOM, JKeJe30, MeAb) W HX coequHeHwil. OOmume crnocoObl MOMyYeHHUsT METaJUIOB.
[IpuMeHeHHEe METAIUTOB B OBITY U TEXHUKE

2.5

T'enernueckas CBA3b HCOPraHN4CCKUX BC€HOICCTB, MPpUHAMJICIKAIINX K
Pa3siInYHBIM Ki1accaM

XUMUS U )KU3HD
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3.1

QDeﬂggaanaﬂ aboudas nporpamMa | XumMmus. 10—11 . Kxmaccel OﬂiﬂOBbIg%BOBeHb)
Posnp xumun B OOECIEUEHMH SKOJIOTMYECKOM, DHEPrE€TUYECKOW M IHILIEBOM IMaCHOCTH,

Pa3BUTHU MCOAUITHUHEI. ITonsatue o HAaYYHBbIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKI_lI/Iﬁ
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[IpencraBnennss 00 OOHIMX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO IONyYEHHsS] Ba)KHEHIITNX
BEIECTB. YenoBEK B MHpE BEIIECTB W MAaTE€pPUAIOB: BAXKHEHIIME CTPOUTENIBHBIE MaTEpHUAaJIbI,
KOHCTPYKIIMOHHBIE MaTepHasbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepHANIbl Ui 3JIEKTPOHMKH,
HaHOMaTepHaJibl, OPraHMUECKUE U MUHEPAJIbHbIE YI00pEHUs

3.3

XuMUs U 3/10pOBbE YEJIOBEKA: IPaBUJIa MCIIOJIb30BAHUs JEKApCTBEHHBIX IpernaparoB, MpaBUiIa
0€30MacHOT0 UCIOIb30BaHU MPENapaToB OBITOBOM XUMHUHU B TOBCETHEBHOM JKU3HU

IIpoBepsiembie Ha EI'D mo xumum Tpe6oBaHust
K pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero oouero o0pa3zoBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM

poBepsieMOr 00pa30BaTeNnbHOM MPOrpaMMbl CpeHETo 001Iero 00pa3oBaHus

0 TpeboBaHUs

1

Brnanenue cucremMoil XMMUYECKUX 3HAHHM, KOTOPAsi BKIKOYAET:

1.1

OCHOBOIOJIararolue MOHATUS (XMMHUUYECKUN 3JIEMEHT, aTOM, U30TOIIbl, JJIEKTPOHHAsSI 000JI04Ka
aToma, s-, p-, d-3JeKTpOHHBIE OpOUTAIN ATOMOB, OCHOBHOE U BO30Y>KJICHHOE COCTOSTHHE aTOMa,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKas
cep (00 m TOBA3D - yparmpie  cBssw), rubpmamsanus  aTOMHBIX  OpOHTAle,
KpUCTAJJIMYECKasl —pelleTKa, MOJjb, MOJIIpHAs Macca, MOJSPHbIE 00beM, MoJspHas
KOHIIGHTpAlLUsi, pacTBOpbl  (MCTUHHBIE, JHCIEPCHBIE CHCTEMBI), KPUCTAJUIOTHUAPATHI,
YIJIEpOAHBIN CKEJeT, (PYHKIMOHAIbHASI TPYINa, paJuKal, U30Mepbl, CTPYKTypHas (opMmyiia,
u3oMepusi (CTpyKTypHasi, reoMerpuyeckas (LUC-, TPAaHCHU30OMEpHs), T'OMOJOTMYECKUH psf,
TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOJI- U a30TCOJEpKalle COCOUHEHMs, OHOJIOTHYECKU
aKTHBHbIC BeIeCTBa (YIJIE€BOAbBI, JKUPbI, OEJNKH), MOHOMEp, IMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPEKUHT, PU(POPMUHI, TUIIBI XUMHUYECKHX peakuui
(OKHCIUTEIBHO-BOCCTAHOBUTEINBbHBIC, K30- U IHAOTEPMHUYECKUE, PeaKlMM MOHHOTO OOMEHa,
rOMO- U Fe€TepOreHHbIe, 00paTUMbIe U HEOOpPaTUMBIE), PACTBOP, JIEKTPOIUTHI, HEAJIEKTPOIIUTHI,
UIEKTPOJINTUYECKAsT JAMCCOLMALMS, CTENEHb AMCCOLUALMM, OKHUCIUTENb, BOCCTAHOBUTEID,
AJIEKTPOJINU3, CKOPOCTh XUMUYECKOM peakluu, XUMUYECKOE PaBHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPHs] XUMHUYECKOTO CTpOeHHsI oprannyeckux Bemects A.M. Bytieposa,
TEOpHUs DJIEKTPOJUTHUECKON aucconumannu, [lepuonnuecknii 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, MHPOBO33PECHUECKHE
3HaAHUs, JIEKAIIUE B OCHOBE NTOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
COBPEMEHHBIE TMPEJCTABICHUS O CTPOCHHWM BEIIECTBA HA AaTOMHOM, MOJIEKYJSIPHOM U
HAaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpEACTABJICHUA O MCXAaHU3MAX XMMUUCCKHUX peaxunﬁ, TCPMOAUHAMHUYCCKUX U KUHCTHYCCKUX
3aKOHOMEPHOCTAX UX IIPOTEKAHUA, O XUMHUYECKOM PAaBHOBECHH, JUCIICPCHBIX CUCTEMAX

1.4

(baKTOJ'IOFI/I‘ICCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUN U 0€30I1aCHOM HCIIOJIb30BaHUU
BaXKHEHIITHX HCOPTaHUYCCKUX W OpraHUYCCKUX BCHICCTB B 6BITy )51 HpaKTquCKOﬁ
JCATCIIBHOCTH YCJIOBCKaA
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1.5

GenepalibHast paboyas mporpamma | Xumus. [0—-T1 kimaccel (0a30BbIM YPOBCHb)
oO0IIIrie Hay4HbIE TPUHITUIBI XUMHUYECKOr0 MPOU3BOJICTBA (HAa MpUMepe MPOU3BOJICTBA CEPHOM

KHCJIOTBI, aMMHUaKa, MeTaHoJjIa, nepepadoTku HeTH)

CdopMUpOBaHHOCTh YMEHHI BBISIBIIATH:

2.1

XapaKkTepHble MPU3HAKK U B3aUMOCBSI3b M3YUEHHBIX MOHATUH, MPUMEHSTh COOTBETCTBYIOIINE
MOHATHUSA IMPU OMUCAHUN CTPOCHUA U CBOICTB HCOPraHNYCCKUX U OPTaHUYCCKUX BCHICCTB U HUX
MpEBpAIICHUI

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C MOHATUAMHU M MPEACTABICHUSAMH JPYTUX MPEIMETOB IS
0oJiee 0OCO3HAHHOTO MMOHUMAHUS U OOBSICHEHUS CYIIIHOCTH MaTEPUATBHOTO €JMHCTBA MHpa

ChopmupoBaHHOCTH YMEHHS UCITOJIE30BATh:

3.1

HAaMEHOBAHMS XHMMMYECKUX COCJUHEHUN MEXIYHAPOJAHOIO COK3a TEOPETUYECKOW U
MIPUKIIAJHOW XUMUU U TPUBUAJIBHBIC Ha3BaHUs BEILECTB, OTHOCALIUXCS K U3yUYEHHBIM KilaccaM
OpPraHWYECKHUX U HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYIO CHMBOJIUKY IJId COCTAaBJICHUSA (1)OpMy.TI HCOPraHNYCCKUX BECIICCTB, MOJICKYJIAPHBIX
U CTPYKTYPHBIX (pa3BepHYTLIX, COKpAIICHHBIX U CKGHCTHBIX) (I)OpMy.TI OpraHn4CCKUX BCIICCTB

CchopMupoBaHHOCTb YMEHUS KIaCCUPHUIIMPOBATH:

4.1

HCOPTraHNUYCCKUC BCHICCTBA, CAMOCTOATCIILHO BBIGI/IpaTB OCHOBAaHUA W KPUTCPpHUU JId
KJ'IaCCI/I(i)I/IKaI_[I/II/I HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpraHMYECKHE BEIIECTBA, CAMOCTOSTEIBLHO BBHIOMpPaTh OCHOBAHHMS W KPUTEPUU  JUISA
KJIAaCCU(UKALINY U3y9IaeMbIX XHMHUECKUX O0BEKTOB
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M0 PA3JIMYHBIM MPHU3HAKAM (YUCIy U COCTAaBYy pPEarvpyrolIMX BEIIECTB, TEIJIOBOMY 3(PQeKTy
peakiuy, M3MCHEHUIO CTEICHEW OKHCIICHHUS 3JEMEHTOB, OOpaTUMOCTH DPEaKIUH, YYaCTHIO
KaTajiuszaTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM
BO30Y>KJICHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX dNIeMeHTOB 1 - 4 mepuozoB [lepuoanueckoit
cuctembl JI.1. MenjaeneeBa U uxX BaJCHTHBIC BO3MOKHOCTH, HCTOJNB3YysS MOHATHS S-, p-, d-
ANEKTPOHHBIE OPOUTAIIHN, SHEPTETUIECKHIE YPOBHU

CchopMupoBaHHOCTb YMEHHsI OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOMCTB XMMMYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH IO MepHoaM U rpynnam

ChopmupoBaHHOCTH YMEHHSI COCTABISATh YPABHEHUS XUMHYECKHX PEaKUUi U PacKpbiBaTh HUX
CYILHOCTb:

7.1

OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ HOCpe[[CTBOM COCTABJICHUA BHGKTPOHHOFO
OaJlaHca ATUX peaKIuit

7.2

YpPaBHCHUS pCaKHI/Iﬁ PA3JIMYIHBIX TUIIOB; ITIOJIHBIC U COKPAIICHHBIC YPABHCHU S peaKI_[I/Iﬁ HOHHOTI'O
06M€Ha, YUUTBIBasA yCJIIOBUsA, IPHU KOTOPLIX 3TU PE€aKIUU UOYT 1O KOHIA

7.3

peakuui THAPOJIU3a, PeakUuil KomIulekcooOpa3oBaHHs (Ha NHpUMEpE TUIPOKCOKOMILIEKCOB
[IMHKA U aJIFOMUHUSA)

C(l)OpMI/IpOBaHHOCTL YMCHUA MIOATBCPIKIAATH!:

8.1

Ha KOHKPETHBIX MNPUMEpPAX XapaKTCP 3aBUCHUMOCTU peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHUYCCKUX

COeIMHEHHIT OT KPATHOCTH M THITA KOBaleHTHoit cBsi3u (O~ n T-CBA3H ), B3aHMHOTO BIIMSTHUS
aTOMOB M TpPYMIl aTOMOB B MOJIEKYyJaX, a TaKkKe OT OCOOCHHOCTEH pealu3aluu Pa3IndHbIX
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GenepalibHast paboyas mporpamma | XumMus. [0—I1 kiracCel (0a30BbIM YPOBCHB)
MCXAaHHU3MOB IIPOTCKAHUA pCAKIIUU

8.2

XapaKTCPHBIC XHUMUYCCKUC CBOMICTBa BCHICCTB COOTBCTCTBYIOIIUMU OSKCICPUMCHTAMU U
3alMCAMU YPABHEHUN XUMUYECKUX PEAKIIUIMA

ChopMUpPOBAaHHOCTh yYMEHHUS XapaKTEPU30BaTh COCTaB M BaXKHEWIIIME CBOWCTBA BEIIECTB,
IIPUHAUIEKANIMX K ONPEICICHHBIM KJlaccaM M TpyINIaM COEIMHEHUI (IpOCThIE BEILECTBA,
OKCH/JIbI, TUPOKCUIBI, COJIU; YTIIEBOAOPOIBI, MPOCThIe 3(DUPHI, CIIUPTHI, (EHOIBI, adbACTHIbI,
KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIOXKHBIC d(DUPBI, KHUPHI, YIIICBOIbI, AMUHBI, AMUHOKHCIIOTBI,
OCIIKN)

10

ChopmupoBaHHOCTH YMEHHS MPOBOJUTH PAcUeThl MO0 XMMHUYECKUM (popMysaM U ypaBHEHUSIM
XUMHYECKHUX PEAKIHUN C UCTIOIh30BaHNEM (PH3UIECKIX BEIHUMH:

10.1

Macchl (00beMa, KOJTMYECTBA BEIISCTBA) MPOAYKTA PEAKIIUU, €CITH OJTHO U3 MCXOJHBIX BEIIECTB
JIaHO B BHJIE PacTBOpa C OIpe/IeJICHHOW MacCOBOM IO paCTBOPEHHOTO BEIIECTBA WU JaHO B
M30bITKE (MMEET MIPUMECH)

10.2

MaccoBOW MJIM 00bEMHOM 107U, BBIXO/1a MPOAYKTa PEAKIIMU

10.3

TerTI0BOTO 3 (DeKTa peakiui

10.4

00BbEMHBIX OTHOIICHHH Ta30B

10.5

M0 HaXOXKICHUIO XUMUYEeCKOH (popMyIIbl BeliecTBa

11

BJ'IaI[eHI/Ie CHCTEMOM 3HAaHUH O MCTOJaX HAYYHOI'O ITIO3HAHHA SIBIICHHI IMPpHUPOJIbI,
HUCIOJIb3YCMBIX B C€CTCCTBCHHBLIX HayKaXx W YMCHUC [IPUMCHATH OTU 3HAHUA TIpU
OKCIICPUMCHTAJIIbBHOM HCCJIICAOBAHWU BCIICCTB HU IJIA OOBACHEHHUST XHMHUYECKHX HBJ'ICHHfI,
HMCIOIUX MCCTO B IIPUPOJE, HpaKTI/I‘IeCKOf/’I JACATCIIBHOCTH YCJIOBCKA U B HOBCGIIHCBHOfI KHN3HHU

12

ChopmupoBaHHOCT, YMEHHUS TPHUMEHSATH (HMCIIONB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX
BELIECTB [IJISl OSKCIEPUMEHTAIbHON MPOBEPKH THUNOTE3 OTHOCUTEIBHO 3aKOHOMEpPHOCTEH
MPOTEKAHUsI XMMHUUYECKUX PEAKIMi W MPOTHO3MPOBAHUS BO3MOXKHOCTEH MX OCYIICCTBICHUS;
CUCTEMHbIE XMMHUYECKUE 3HAHUS NIl OOBSCHEHHS U MPOTHO3UPOBAHMS SBICHHM, MMEIOIINX
€CTECTBEHHOHAYYHYIO TIPUPOY; Ul IPUHATUS TPAMOTHBIX pPEHICHUH MpoOJieM B CUTYaIUsX,
CBSI3aHHBIX C XUMHUEH

13

ChopmupoBaHHOCT, yMEHUS T[JAHUPOBATH W MPOBOJUTH XUMHUYECKHH JKCIEPUMEHT
(nonyquI/Ie U U3Y4YCHUC CBOICTB HCOPTaHUYCCKUX U OPraHNYCCKUX BCIICCTB, KAUCCTBCHHBLIC
peaKkiuu yrieBOJAOPOJOB PA3NUYHBIX KJIACCOB U KHUCIOPOJCOJEPKAIINX OPTraHUYeCKUX
BCIICCTB, PCHICHUC OKCICPHUMCHTAJIBHBIX 3adad IO pacCllO3HAaBAHHUIO HCEOPTraHWYCCKUX U
OpPraHMYECKUX BEILIECTB) C COOMIOJEHHEM MpaBHJI 0e30MacHOro oOpalleHusi ¢ BEllecTBaMH U
nabopaToOpHBIM  00OpyIOBaHUEM; (HOPMYJIHUPOBATh IIEJIM HUCCICAOBAHMS; TPEJICTABIATh B
pasIu4HOI opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLEHUBATh X JOCTOBEPHOCTh

14

ChopMUpOBaHHOCTh YMEHMS OCYIIECTBIIATH  LEJICHANPABICHHBIH IMOMCK XUMHUYECKOU
nH(pOpMallK B Pa3IMYHBIX MCTOYHUKAX (HayuyHas M y4ueOHO-Hay4yHas JIUTepaTypa, CpelcTBa
MaccoBoil nH(popmaluu, cetb IHTepHET U Apyrue), KpUTHUECKH aHAJIM3UPOBAaTh XUMUYECKYIO
nH(popMalLnio, nepepadaThiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUU C MOCTABJIEHHONW yueOHOM
3azauen

15

CchopMupoBaHHOCTh YMEHUS MPOTHO3UPOBATH, AaHAJTU3UPOBATh U OICHHWBATH MH(OPMAIHIO C
MO3UIIMA  DKOJIOTHYECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM U IMPOU3BOJCTBEHHOU
JeSITeIbHOCTH YEJIOBEKAa, CBSI3aHHON C repepaboTKON BelecTB; c(hOpMUPOBAHHOCTh YMEHUH
OCO3HABAaTh OIIACHOCTH BO3ACHCTBHA HA KMBBIC OPTaHU3MbI OIIPEIECICHHBIX BEILECTB, IOHUMAas
CMBICI IIOKa3aTesisl IpeNeibHON JOIMYCTUMOM KOHIEHTpAlUMH, U MOSCHATh Ha IpUMEpPax
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CHOCOOBI YMEHBIICHHSI U TTPEIOTBPALIEHHUS UX BPEIHOTO BO3ACUCTBUS HA OPTAaHU3M YeIOBEKa

Ilepeuens 371eMeHTOB coiep:kaHusi, IpoBepsieMbIX Ha EI'D mo xumun

Kon [IpoBepsiemMblil 2JIeMEHT coAep KaHus
1 TeopeTnueckue OCHOBBI XMMUHU

1.1 Crpoenune BemectBa. CoBpeMeHHass MOJENIb CTpOeHUs aroMa. PacnpeneneHue 3JIeKTPOHOB IO
JHEepreTHUecKkuM ypoBHsAM. Kiaccudukaruss XxumMudeckux 3iieMeHTOB. OCOOCHHOCTH CTPOCHUS
HHEPreTHUECKUX ypOBHEH aToMOB (s-, p-, d-anemeHToB). OCHOBHOE U BO30YXKIECHHOE COCTOSHUS
aTOMOB. DJICKTpOHHAs KOH(HUTYparus aToMa. BaleHTHBIC 3JICKTPOHBI

1.2 [lepuonnueckas cucrtemMa xumudeckux siemMeHToB [[.M. MengeneeBa. Duznueckuidi CMBICH
[Tepuoanueckoro 3akona JI.M. MenneneeBa. I[IpyunHbl M 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
AJIEMEHTOB M WX COCIWHEHUN IO TEepPUoJaM M Tpynrnam. 3aKOHOMEPHOCTH B M3MEHEHWU CBOWCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUH, BBICILIUX OKCUIOB M TUIPOKCHUIOB

1.3 BanentHoCTh. DnekTpooTpuLaTeIbHOCTh. CTENEHb OKUCIEHUS

1.4 |Bunabl xumudeckol CBs3HM (KOBaJCHTHAs, MOHHAs, METAJUTMUECKas, BOJOPOIHAS) U MEXaHU3MBI €€
oOpazoBaHwUs. MexMOJIeKyISIpHbIE B3aUMO/JICUCTBUA. Bemectpa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHUS. THUIbI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THIA KPUCTAIUIMYECKOM PEIIETKH

1.5 Xumuueckas peaknus. Knaccupukarums XUMUYECKUX PEaKlMid B HEOPTaHWUYECKOW U OPTaHHMYECKOM
XUMUU. 3aKOH COXPAHEHHS MacChl BEILIECTB

1.6  |CkopocTb peakuuu, ee 3aBUCHMOCTb OT PAa3JIMYHBIX (PaKTOPOB

1.7 TernoBble 3¢ (HeKTh XUMUYECKUX peakiuii. TepMoXuMHUYECKHe ypaBHEHHS

1.8 OO6patumbie peakiuu. XUMUYECKOe paBHOBecHe. DaKTOPhI, BIUSIONIUE HA COCTOSTHHE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense

1.9 DnexTponutuyeckas auccorumanus. CunbHble U cialdbie d1ekTponuThl. Cpena BOJHBIX PacTBOPOB
BEIIIECTB: KUCas, HeUTpanpHas, menoyHas. CTenenp qucconuanyy. Peakiimym noHHOTo 0OMeHa

1.10 |T'maponus coneit. MonHoe npousBeaeHue Boabl. Bogopoansiii mokaszarens (pH) pactBopa

1.11  |CrocoObl BBIpaK€HUs KOHIIGHTpPAIMM pPACTBOPOB: MaccoBas JOJs PACTBOPEHHOTO BEIECTBA,
MOJISIpHAasE ~KOHLEeHTpauus. HacblllleHHble W HEHACHINICHHBIE  PAaCTBOPBI, PaCTBOPUMOCTD.
Kpucrannoruapatst

1.12 | OxucauTenbHO-BOCCTAHOBUTEINbHBIE peaklnu. [loBeieHne BelecTB B Cpellax C pa3HbIM 3HAYEHUEM
pH. Metonb! 3neKTpoHHOTO Oananca

1.13 | DaexTposiu3 pacTBOPOB M PACILJIaBOB COJICH

2 OCHOBBI HEOPTAHUYECKON XUMUH

2.1 Knaccudukanus Heoprannyeckux coeiuHeHuil. HoMeHkaTypa HeOpraHu4eCcKiX BEIIeCTB

2.2 XUMHYECKHE CBOMCTBA BAXKHEHUIIINX METAIIOB (HATPHUH, KU, Kaablluid, MarHui, aIIOMUHUN, ITUHK,
XpOoM, JKeJe30, Me/ib) U UX coenuHeHuil. O0IIme crocoObl MOMyUYeHUS METAIIIIOB

2.3 XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAIIOB (TaJIOTEHOB, Cephl, a3oTa, ¢docdopa, yriepoaa u
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KpEMHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHHH )

24

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMJIC)KAIUX K PA3JIMYHBIM KJIaCCaM

2.5

Wnentudukanyss HEOpraHMYECKHX coenuHeHui. KadecTBeHHBIE peaklWW Ha HEOpraHUYecKue
BEIIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE IIOJIO)KEHHUS TEOPUH XUMHUYECKOIO CTPOCHMS OpraHMYecKuX coeauHeHui A.M.
ByTiepoBa. YTIIepoaHbIil CKeIeT OPraHHuecKoil MONeKyIbl. KpaTHOCTh XuMudeckoi cBssn, O u

T-CBA3H sp3—, spz—, Sp-ruOpuAN3auy opOuTaNeld aTOMOB yriiepoja. 3aBHUCHUMOCTh CBOWCTB
BEIIECTB OT XMMHYECKOrO0 CTPOEHUsI MOJieKys. ['omosoru. I'omonorunueckuii psp. M3omepus u

HU30MCPLI

3.2

[TonsaTue o pyHKIMOHANBHOM rpynmne. OpueHTaoHHbIe 3()(eKThI 3amMmecTuTeNeH

33

[IpencraBnenne o KiaccU(UKALMU OpPraHMYECKUX BemecTB. HoMeHKnaTypa OpraHM4ecKHx
COEMHEHHM (cHucTeMaTHueckas) U TPUBHMAJIbHBIE Ha3BaHMs Ba)KHEWIINX IPEICTAaBUTENEH KJIaccoB
OpPraHUYECKUX BELIECTB

34

CB00OOIHOpAAMKATILHBIN M MOHHBIA MeXaHU3Mbl peakuuu. [loHstue o Hykieoduse u snexTpoduie.
[IpaBuno MapkoBuukoBa. [IpaBuio 3aitnesa

3.5

Ankanpl. XMMHYECKHME CBOMCTBA aJKaHOB: TaJlOTEHUPOBAHUE, IETUIPUPOBAHHE, TEPMHUUECKOE
pa3ioxeHue, KPEeKuHT, uzomepusanus, ropenue. [lonydenne ankanoB. [luknoankanel. Crnenuduka
CBOMCTB IMKJIOAJIKAaHOB C MallbIM pa3MepoM IMKia. Peaknuu mnpucoenvHEHUs W paJuKalbHOTO
3aMeIIeHUs

3.6

Ankenbl. XUMHYECKHE CBOWMCTBA: pEaKlMM NPHUCOCTUWHEHHUs (TajJoreHUpOBaHUE, THAPUPOBAHUE,
TUPOTaIOTeHUPOBAHUE, TUAPATAIKs), TOPSHUS, OKHCICHUS U TonuMepu3anu. [IpoMbIluIeHHbIE U
71ab0paTOPHBIE CIIOCOOBI MOIYICHUS ATKEHOB

3.7

Ankanuensl. XHWMHYECKHE CBOWMCTBA aJKaIWEHOB: PEAKIUU MPUCOCAUHEHHUS (THAPUPOBAHUE,
raJloreHUPOBaHKE), TOpeHus U noinuMmepusauuu. [lonyuenue ankaagueHoB

3.8

AnxuHbl. XMMHYECKHE CBOWCTBA: peakIUM IMPHCOEIMHEHUs (TaloreHupoBaHHE, THIPUPOBAHHE,
rujpaTanys, TUApOrajJoreHUpoBaHuE) KaK CHOcO0 MOJyYeHHUs IMOJIMMEpPOB U JIPYTHMX IMOJIE3HBIX
npoAaykToB. Peakuum 3amemieHus. ['opeHue aneTmieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH I CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruiaeHa

3.9

Apenbl. XuMu4ecKkre CBOMCTBa O€H30ja: PEaKIUK 3IEKTPOPUILHOTO 3aMEeUIeHHs, TPUCOeINHEHUS
(ruppupoBaHue, ranoreHupoBaHue). Peaknus ropeHus. OcoOEHHOCTHM XHMHYECKHX CBOMCTB
tonyona. Ilomyuenue Oenzona. OCOOEHHOCTHM XMMHMYECKUX CBOMCTB ctupoia. llommmepusanus
ctupoia. CriocoObl MoryuyeHus 1 IPUMEHEHNE apOMaTHUECKUX YTII€BOAOPOI0B

3.10

Crnuprtsl. IIpenenbHble 0AHOATOMHBIE CIIUPTBHI. XMMHUYECKHE CBOMCTBA: B3aUMOJIECHCTBUE C HATPUEM
KaK CIOCO0 YCTAQHOBJEHMs HalU4us THAPOKCOTPYIIBI, C TaJIOT€HOBOAOPOJAMHU Kak CIoco0
[IOJIyYEHUSI PACTBOPUTEIICH, BHYTPU- U MEXKMOJEKYyJspHas Aeruaparauus. Peakuus ropenus.
[Tomyuyenue sTaHONA: peakuus OpOXKEHUs TJIIOKO3bl, TUApaTalus STWIEHA. OTWIEHIJHMKOIb U
IJIMLIEPUH KaK IIPEACTABUTENHN NIPEACIIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®denon. XuMmuueckue CBONCTBa (eHoNa (peakiuu C HAaTpueM, TUIPOKCHIOM HATpHUs, OpOMOM).
[Tonyuenue denona

3.12

Anpnerunpl. XUMHUYECKHE CBOWCTBA TPEACIBbHBIX albJETUIOB: THAPHPOBAHUE; KadyeCTBEHHBIC
peakiuu Ha KapOOHWIBHYIO rpynmy (peakmust '"cepeOpsHOTO 3epkana’, B3aUMMOJACHCTBHE C
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rugpokcunomM meau (II). [Momydenue mpenenbHBIX aNbIETHIOB: OKUCICHHE CIHUPTOB, THApATAIIHS

allCTHUJICHA. AHeTOH KaK Mp€aACTAaBUTEIIb KCTOHOB. OcobeHHocTH pC€aKun OKUCIICHUSA allCTOHA

3.13

KapOoHoBBIE KHCIOTBI. XMMHUYECKHE CBOMCTBA MPEEJIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
OcoOEeHHOCTH XUMHUYECKUX CBOMCTB MypaBbHHOM KUCIOTHL. [lomyyeHne npeaenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKHMCIEHHE aJKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, ajbJerujoB. Boiciine
npeenbHble U HenpeaeabHble KapOOHOBBIE KUCIOTHI

3.14

Cnoxsble 3pupel ¥ kHUpbl. CrIOCOOBI TMONyYEHHUs] CIOXHBIX 3(pupoB. OOpaTHMOCTb pEaKLUUuU
srepucukanmu. [IpuMeHeHne CIOXHBIX 3QHUPOB B MHUIIEBONW M Map(IOMEpHON NMPOMBIIIIICHHOCTH.
Kupbl kak croxHble 3QHUPHI TIUIEpPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA
’KUPOB: THAPUPOBAHKE, OKUCICHHUE. | MIPOIIN3, UM OMBUICHHE, )KUPOB KaK CIIOCOO MPOMBIIIIICHHOTO

Mpzeuia

MMOJIYyUCHUA COJIEH BBICIINX Kap6OHOBI>IX KHUCJIOT. KakK COJIM BBICHINX Kap6OHOBI>IX KHUCIIOT

3.15

XWMHYECKHE CBOWMCTBA TJIFOKO3bI: PEAKIHUHM C YYaCTUEM CIHPTOBBIX M QJIBJCTUAHOW Tpynnm M
MOJIOYHOKHCII0€ OpoxkeHue. [IpruMeHeHne IItoKo3bl, €€ 3HaYeHNE B KU3HEAEATEIIbHOCTH OpraHu3Ma.
Jucaxapunabl: caxapos3a, MajlbTo3a. BoccTaHaBIMBAIOIME UM HEBOCCTAHABIMBAIOILUE AMCAXAPHUJBI.
I'mpponu3s nucaxapunos. Ilonucaxapunpl: kpaxmail, riaukoreH. CTpoeHre MaKpOMOJIEKYJl Kpaxmania,
IJIMKOTeHa M 1euIto03bl. DuU3nueckre CBOMCTBA Kpaxmalla U LEJUII0J03bl. XUMHUYECKHE CBOMCTBA
Kpaxmajla: THApOJW3, KAauyeCTBEHHas peakuus C HOJOM. XHMHUYECKHE CBOMCTBA LIEJUIFOJIO3BI:
TUIPOSU3, ToJydeHue 3¢GupoB Leiono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHbIN 1IeJK)

3.16

AMuHBI. AMMHBI KaK OpTraHHU4YC€CKUC OCHOBAHUA: PCAKIIUU C BO,Z[OI71, KHCJIOTaMU, p€aKlrud TOpCHUs.
AHnnmH Kak MNpeaACTAaBUTCIIb aApOMATUYCCKUX AaMHHOB. XyUMHUYecKre CBOMCTBA aHUJIMHA:
BSaHMOHCﬁCTBHC C KHCJIOTaMHu, 6p0MHOI>i BO,Z[OI71, OKHCJICHUC. HOJIy‘{eHI/IC AMHWHOB aJIKWJIMPOBAHHUEM
aMMHaKa 1 BOCCTaHOBJICHUEM HUTPOIIPON3BOJHBIX YITI€EBOAOPOI0B

3.17

AMMHOKHCIIOTHI ¥ O€IKH. AMHHOKHUCIIOTHI Kak am(oTepHble opranndeckue coenquHeHust. OCHOBHBIE
aAMHMHOKHCIIOTBI, oOpasyiomue Oenkd. XUMHYECKHE CBOMCTBA OENKOB: THUAPOJU3, JE€HATyparus,
KauyeCTBEHHBIC (IBETHHIC) PEAKIIMU Ha OCIIKHI

3.18

CrtpoeHue M CTPYKTypa HOJUMEPOB. 3aBUCHUMOCTH CBOMCTB IOJIMMEPOB OT CTPOEHHUS MOJEKYII.
OcHOBHBIE CHIOCOOBI MOMYYEHHUSI BHICOKOMOJICKYJIIPHBIX COCAMHEHUMN: peakluu MOTUMEPHU3ALUU U
nonukoHAeHcanuu. Kinaccuduxaiys BoJIokoH

3.19

I/II[CHTI/I(bI/IKaI_II/IH OpPraHU4YCCKUX COCI[I/IHCHI/Iﬁ . Pemenne OKCIICPUMCHTAJIBHBIX  3aJa4 Ha
pacrno3HaBaHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'enermyeckas CBA3b MCKAY KiIaCCaMU OPraHu4CCKUX COGI{I/IHGHI/Iﬁ

XUMUS U KU3Hb

4.1

XuMmus B moBceAHEBHOM kU3HU. [IpaBuina 6e3omacHoi pabOThl ¢ €KUM, TOPIOYUMHU U TOKCUYHBIMU
BEIIIECTBAMH, CPEJCTBAMHU ObITOBOWM XUMUHU

4.2

Xumusg W 300poBbe. XHMHUA B MEIULMHE. XHUMHUS UM CEIbCKOE XO34KMCTBO. XHMHS B
MIPOMBIIUICHHOCTH. XUMUS M SHEPIreTHKA: TMPUPOJHBIA M MONMYTHBIA HEPTSHON ras3pl, HX COCTaB U
ucnonb3oBanue. CoctaB HeTH U ee nepepadoTKa (MPUPOAHBIE UCTOYHUKHU YTIIEBOIOPOIOB)

4.3

XuMHUS ¥ IKOJOTHS. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpelbl U ero mociencTBus. OxpaHa
ruapocdepsl, mouBbl, atMocdepsl, (uopsl U (GayHbBl OT XUMHUYECKOro 3arps3HeHus. [IpoGiema
OTXOJOB ¥ MMOOOYHBIX MPOIYKTOB. AJBTEPHATUBHBIC HICTOUHUKHU SHEPTUH

4.4

OOu1re mpeacTaBIeHHs O MPOMBIIUIEHHBIX CI0CO0aX MOMYyYeHHUs XMMUYECKHUX BEIIECTB (Ha MpUMepe

IIPOM3BOJICTBA AMMHAaKa, CEPHON KUCIOTHI). YepHas u BeTHas Metauryprus. CTeK/I0 U CHIIMKaTHasI

IPOMBIIIIEHHOCTh.  IIpombinienHas  opranumdeckas xumus. Cplppe  UId  OpraHUYECKOM
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IIPOMBIIIJICHHOCTH

5 Tunbl pacyeTHbIX 3a1a4

5.1 PacdeTsl Macchl BemiecTBa WM OOBEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE HIU
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIIUU BEIIECTB

5.2 Pacuets! TemmoBoro ¢ dexra peakimuu

53 PacyeTbl 00bEeMHBIX OTHOLICHHUH ra30B MPU XUMHUECKUX PEaKIIHUIX

5.4  |Pacuersl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIUH, €CIM OJJHO U3 BEIIECTB JaHO
B U30BITKE (MMEET MPUMECH)

5.5 Pacuetsl MmaccoBoil Wi 00BEMHOMN A0 BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOYKHOTO

5.6 | Pacuersl macchl (0ObeMa, KOJIMYECTBA BEUIECTBA) MPOJIYKTa PEAKIMH, €CIIU OJIHO U3 BEILECTB JJaHO B
BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA

5.7 Pacuetsi ¢ wucnonb3oBaHueM TOHATHH  '"MaccoBas gonsa", '"MouysipHas ~ KOHLEHTpauus',
"pacTBOpUMOCTB"

5.8 |HaxoxneHue MojieKkyIsspHOUW (opMyIbl OPraHHYECKOTO BEIIEeCTBA MO €ro MIOTHOCTH M MAacCOBBIM

JO0JISIM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, WX IO IMPOAYKTaM CropaHus
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ITpunoxxenue 1

K paboueli mporpaMme
«Xumus. bazoBblil ypOBEHb
10-11 kiace

®opMbI KOHTPOJISI M KpuTepuun ouennBanusa XUMMUA
10-11 KJIACC

®OPMbI KOHTPOJIA
@Dopmbl KOHMPOIA: BHINOTHEHUE JOMAIIHUX 3aJlaHUH, KOHTPOJIbHAs paboTa, MpakTHYecKas
pabota, mpoBepouHas paboTa, caMoCTOsATeNbHAs paboTa, TECTUPOBAHKE, YCTHEIN OTBET.

ITo kmaccam
DopMb1 KOHTPO IS 10 kaace 11 kaace
KoHTpoILHBIE MepONIPUATHSI:
KonTponpHas pabota 2 2
[TpakTnueckas pabora 2 3

DopMbI IPOMEKYTOYHOM aTTECTALMHU

I nomyromue Kontponsuas pabora Nel (40 KonTtpossHas padora Nel

MUHYT) (40 MunyT)
I KonTponsHas padora Ne 2 KontponsHas padora Ne 2
fnoyroane (40 MuHYT) (40 MunyT)

Kpurtepuu u HOpMbI OLleHUBAHUS

OueHnBaHue YCTHOTO OTBETA

NHnuBuayanbHBIH KOHTPOJIb PE3yJIbTAaTOB MOXKET MPOBOJUTHCS HA ypOKe Kak B (hopme KpaTKoro
ompoca ¢ MecTa (ppoHTaIbHAs KOHTPOJIMpPYIOIIas Oeceaa), Tak U B BUAEC OOCTOSTEIHHOM MPOBEPKU 3HAHUH 1
YMEHUH Yy TOCKH. DTOT BHJ ompoca (MHIWBUIYaNbHBIM) MOXXHO MPOBOAWTH HA dTamax akTyalu3aluu
3HAHWU, U3yYEHUS HOBOT'O MaTepHaja, 3aKpeIICHUs] U COBEPIICHCTBOBAHUS 3HAHUN W MPOBEPKU yYCBOCHUS
HOBOT'O MaTepuana. Bompocsl yuuTtens Ijsi KpaTKOTO OMpoca JOMKHBI OBITh JIAKOHUYHBI, C(HOPMYITUPOBAHBI
B TOHATHBIX YYCHHKY TEpPMHHAX W TpeOOoBaTh KpaTkoro oTBeTa. J[Isi SKOHOMHHM BpPEMEHH MOXKHO
MCIIONIb30BaTh KAPTOYKHU C BOIIPOCAMHU, HA KOTOPHIC YICHUKH TOTOBATCS OTBETUTH y JIOCKHU.

Bo Bpemst oTBeTa ydamierocs JUIS JOCTHIKEHHS YCTOWYMBOTO BHHMAHHS Kjacca IOJIC3HO
MPEyCMOTPETh MOCIEAYIOIIee 32 OTBETOM PEICH3UPOBAHUE CO CTOPOHBI APYTUX YYAIIUXCS, UCTIPABICHUE
JIOTTYIICHHBIX OINOOK, JTOTIOJTHCHHE.

[Ipu mpoBeneHuu orpoca JA0MycKaeTcs 3a/1aBaTh y4alleMycsli HABOJSIINE BOMPOCHI JJii TOTO, YTOOBI
MOMOYb €My CQOpPMYJIHUPOBATH CBOM MBICIIA. MOTYT OBITh W JIOTIOJTHHUTEIBHBIC BOIPOCHI, €CIIA OHHU
HEOOXOUMBI ISl MPEACTOSIIET0 M3y4YeHUs HOBOTO MaTepuana. Bo BpeMsi yCTHOTO OTBETa ydallerocs
VYHUTETh UMEET BO3MOXKHOCTH 3aJaTh JIOMOJHHUTEIBHBIN BOMPOC JHATHOCTUYCCKOTO XapaKTepa, KOTOPBIi
MTOMOXET BBISIBUTH COCTOSTHUE 3HAHUI M YMEHHUI OTBEYAIOIIIETO.

[TpoBeneHNE YCTHOTO MHIUBUAYAIHHOTO KOHTPOJIS TPEOYET OT yUUTeNsl COOPAaHHOCTH U BHUMAHWUS,
TaK Kak HeoOXoauMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS YUaIIUXCs B Kiacce.

Yyaurens 0053aH MPOKOMMEHTHPOBATh OTBET YUYCHHWKA, yKa3aB Ha OMIMOKHM W OTMETHUB YJAaYHBIC
CTOpOHEI. JIt000i1 OTBET NOJKEH OBITH 3aMEUEH yUUTelIeM U 00BEKTUBHO UM OlleHeH. HeoOs13aTenbHO CTaBUTh
OTMETKY 3a KaXIbI HEIMOJHBIA OTBET. ECIM YYCHHK HEOJHOKPATHO JIOTIOJMHSUI OTBETHI JIPYTHX
OJIHOKJIACCHUKOB, TO MOKHO TIOCTaBUTh €My OOII[yI0 OTMETKY 3a YPOK.

OT1merka «5»:

- JIaH TIOJIHBIM U MIPaBWIBHBIN OTBET HA OCHOBAHHUH U3YYCHHBIX TEOPHl,
- MaTepual U3JI0KEH B OMPEIEIIEHHON TIOTHYECKON MOCIe0BATEIbHOCTH, IUTEPATYPHBIM SI3BIKOM,
- OTBET CaMOCTOSATEIIbHBIN
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OTmeTka «4»:
JIaH MOJIHBIM 1 NMPaBWIbHBIN OTBET HA OCHOBAaHUHU U3YyYEHHBIX TEOPHH,
MaTtepual U3J10KEH B ONPEeIeTICHHOM MOCIe10BaTEIbHOCTH,
OTBET CaMOCTOSITEIIbHBIN
- JOMYIIEHBI 2-3 HECYIIECTBEHHBIE ONMMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIS, U JaH HETIOTHBINA 1
HEYETKHUU OTBET.

Ot1meTka «3»:
- TaH TIOJIHBIM OTBET, HO MPH ATOM JOMYyIIEHa CYIIECTBEHHAs OIMMOKa WM OTBET HEMOJHBIM, MOCTPOEH
HECBSI3HO.

OTmeTKa «2»:
- OTBET OOHAPYKUBAET HEMOHUMAaHNE OCHOBHOTO COZICpKaHMsI y4eOHOTO MaTepuaia
- JIOTIYIIEHbI CYIIECTBEHHbIE OUIMOKH, KOTOpPbIE YYallUHCS HE MOXET UCIPaBUTh MPU HABOIALIMX BOIpPOCaX
YUUTEISL.

Ot1merka «1»:
- OTCYTCTBHUE OTBETA.

@poHTaNbHAs KOHTpOJIMpYIoas O6ecea 0ObIYHO JOCTATOYHO KpaTKoBpeMeHHa. Borpockl, kKak U BO
BCSAKOU Jpyroi Oecene, TpeOYIOT KPaTKOTO OTBETA, TO3TOMY 32 OJIMH TaKOH OTBET YUCHHUKY CTABUThH OIICHKY
Henb3s. Hy)XKHO 3apaHee HaMETUTh TE€X YUEHUKOB, OTBET KOTOPBIX BO BpeMsi Oecelbl XOTSIT OLIEHUTh, U
3aJaBaTh UM IIeJICHANPABICHHO 3aIUIaHUPOBAaHHBIC s Oecenpl Bompockl. OMHAKO HE CleayeT 3aaaBaTh
MOJIPSiT BOMPOCHI OJJTHOMY U TOMY e yueHuKy. Paborats nomkeH Bech kiacc. DpoHranbHas Gecena MOXKET
COYETAThCSI C YCTHBIM YYE€TOM 3HAHUW, KOTJIa HECKOJIbKO YYallUXCsl TOTOBSTCS K OTBETY Yy JOCKH.
CnoxHOCTh paboThl 3aKIIFOYAETCS B TOM, YTOOBI HE YIyCKaTh W3 TOJS 3pEHHUs KJacc, y4acTBYIOUIMH B
Oecene, M yJanuxcs, OTBEUYAIONINX y TIOCKH.

3aueT - 3TO METOJ| YCTHOTO KOHTPOJIA, KOT/a YYEHHKaM IMPEOoCTaBIseTCs BO3MOXKHOCTH Ooliee
JUTUTEIIFHO B OOCTOSATEIHHO OTBETUTH Ha BOmpoc. OOBIYHO 3a4eT Ha3HAYAETCS BO BHEYPOUHOE BpEMs; KJIacc
IIPU STOM pa3/eiIeTcs Ha JIB€ WM TPU TPYIIIIbI, KOTOPbIE MPUXOAAT Ha 3a4eT 10 ouepeau B pasHoe Bpems. O
MPOBEJICHUH 3a4eTa YYUTelb COOOIIAaeT 3apaHee, YTOOBl ydalluecs MOTIM K HEeMYy MOATOTOBUTHCS. Jliis
MOJATOTOBKM K 3a4eTy Y4YWTEelIb COCTaBIsieT BONPOCHL, a TaKXe MpPHUMEpHBbIE 3a7aud, PEKOMEHIYET
JTUTEpaTypy, MPeIBAPUTEILHO MMPOBEPUB, UMEETCS JM OHA B IIKOJBHON OuOmmorexe. CpokHu MPOBEICHUS
3a4era JIOJDKHBI OBITh WM3BECTHBI 3aMECTHTENI0 JUPEKTOpa IO Y4eOHO-BOCIUTATEIBHOW paboTe, 4TOObI
MOJKHO OBLIIO peryIrpoBaTh HATPY3KY YUAIIHXCS.

Kitaccuueckuil 3a4eT mpeaycMaTpUBaET BBISIBICHUE YPOBHS 3HAHWI, YMEHUW M HABBIKOB yYallUXCs
BO BpeMms Oece/pl yueHHKa ¢ yuuteneM. OH JaeT MOoTHOe U TOYHOE MPEJCTaBlieHne 00 YpOBHE 00YICHHOCTH
KaXKJO0r0 y4€HHKAa, OJIHAKO OTHUMAaeT MHOTO BPEMEHH, UTO BEJET K MEePerpyKEeHHOCTH KaK y4MTeNs, TaK U
YUYCHHKA.

OueHnBaHue NUCbMEHHOH PadoThI
[MucbmMeHHBIe PabOTHl MOAPA3ICNAIOT Ha TEKyliue (IIPOBEPOYHBIE) U HTOTOBBIE (KOHTPOJBHBIC)
paloThI; 10 BpEMEHHU OHU MOT'YT 3aHMMATh BECh YPOK WJIU €TI0 4acCTh.

K Meronam muCbMEHHOW INPOBEPKH PE3yJbTAaTOB OOYYEHHUS OTHOCSTCS NMUCbMEHHAs KOHTPOJIbHAs
pabora Ha 45 MwuH, mpoBepouHblie paboTel Ha 10-15 MuH (HampuMmep, pelICeHHe pacueTHBIX 3ajad),
IIMCbMEHHBIE [IOMAIHUE 3a/JaHus, MUCbMEHHBIA YYeT 3HAHUN OTAEIBHBIX YYAlIMXCA IO KapTOUYKaM,
XUMHUYECKHUE JUKTAHTHI, 33JaHHUsI TECTOBOIO TUIA U T.II.

[ToaroroBka ydammxcst K KOHTPOJIBHOM paboOTe dalle BCEro OCYIIECTBISIETCS Ha O00O0OIIAOIIMX
ypokax. O mpoBeneHUH KOHTPOJIBHON pabOTHl yYalIMXCs MPEnyNpexIaroT 3apaHee, YTOObBl OHH MOTJIH
MOATOTOBUTHCS.

CopepxaHuie KOHTPOJIBHOUW pabOThI OXBATHIBAET BECh HanOOJIee BasKHBIM MaTepuasl KOHTPOIUPYyeMOn
TeMbl. B Takolf OOJbIION KOHTpPOJBHOM padoTe 3ahaHus NOJDKHBI OBITh €IMHBIMU JUIS y4allluXxcs BCex
ypoBHEH pa3BuTus. B KOHTponbHYH0 pabOTy peKOMEeHAyeTCsl BKIIOYaTh pPa3HOOOpas3HbIE 3aJaHUS:
00o001mIarole BONPOCH], KAuyeCTBEHHbIE W pacyeTHble XWMHUUYECKHE 3a/adyH, LEeMOYKH IpeBpalleHuil,
TecToBble, Tpaduyeckue 3afgaHuss U T.0. HeoOXoaumo HCMoib30BaTh HaWOOJBIIEE YHCIO BapHUaHTOB.
Terpanu Ans  KOHTPOJBHBIX pabOT  SBISAIOTCS JOKYMEHTOM, KOTOpPBI MOXeT ObITh IpPOBEpEH
aJIMMHUCTpALMeN IIKOJIbl U MHCIIEKTOPOM OTZeNia 00pa30BaHus, MO3TOMY TETPaAU AJsl KOHTPOJIbHBIX padOT
JOJDKHBI XpAaHUTHCS B XUMHUUECKOM KaOMHETEe B T€YEHUU Y4eOHOro roa.

Yuuremno MHOTAA [OBONBHO TPYAHO ONPEACIHTH CTCHEHb CIOKHOCTH IMONOOPaHHBIX 3a/aHFh.



MeTO/MCTB COBETYIOT BOCTIONESORATLEN! CARVSTIN Aphetton. " ME86X0ahME  CaMoNS  BEHIGHRTES Y
paboTy, a U3pacxo0BaHHOE BpeMs JUII YUYCHHKOB 8-9-X KJIACCOB HAJIO0 YBEIUYUTH B 5 pa3, a JJs CTapLINX
KJIacCcoOB - B 3 pa3a. MOXXHO B XOJie NPEABAPUTEIHPHON CaAMOCTOSATEIBLHON PabOThI MPEIIOKUTH HECKOJIBKO
TUTIUYHBIX 33/IaHUN U TIPOAHAM3UPOBATH CTEIIEHb UX BHITIOJTHEHUSI.

[Ipu olleHMBaHMU OTBETA YYaIllErocsi HEOOXOIMMO YUUTHIBATh KaYECTBO BBIIOJIHEHHUS paOOTHI
10 3a1aHusIM. Konmponvnasa paboma oyenueaemcs B 1IEIOM.

OTmerka «5»:

JIaH TOJTHBIN OTBET HA OCHOBE M3yUYEHHBIX TCOPHIA, BO3MOKHA HECYIIECTBEHHAs OITHOKA.

OT1meTka «4»:

JIOMyCTHMAa HEKOTOpasl HEMOJIHOTAa OTBETa, MOXKET ObITh He 0oJiee MBYX HECYIIECTBEHHBIX

OILINOOK.

OT1meTka «3»:

paboTa BBITIOJHEHA HEMOJHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He 0oJiee OJTHOM CYIIeCTBEHHOM
OHMOKY U 2-3 HECYILIECTBEHHBIE.

OTmeTka «2»:

paboTa BHITIOJTHEHA MEHBIIE YeM Ha TPETh, UMECTCS

HECKOJIbKO CYIIECTBEHHBIX OMHMO0K. OT™MeTKAa «1»:

paboTa HE BBITIOIHEHA.

BosmokHa ~ criemyromias  cucTeMa  OLEHMBAHHMA — KOHTPOJBHOM — paboThl MO
MATUOATUTPHON CUCTEME:

IPU BBIMIOJIHEHUU y4eHUKOM OT 96 1m0 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 10 95%
paboThl - «4»; ot 50 1o 75% - «3»; ot 20 1o 50% - «2». Ilpu MOTHOM OTCYTCTBUHU NMPAaBUIBHBIX OTBETOB
WM BBITIOJTHEHUH paboThl MeHee ueM Ha 20% cTaBUTCS OleHKa «1».

[Ipn olleHKEe BBITIOJHEHUS THUCHMEHHONW KOHTPOJBHOH pabOTHl  HEOOXOAMMO  yYUTHIBATH
TpeboBaHus eAMHOTO OpdorpaduuecKoro pexuma.

Bce pabotel 00s3aTeNbHO JOKHBI OBITH TPOBEPEHBI K CIEIYIOMIEMY YPOKY, MPH ITOM YYHUTEIb
JIOJDKEH COOJII0/IaTh TONHYI0 OOBEKTUBHOCTH. O0s3aTeNieH aHajdu3 pPe3ysbTaTOB NMUCHbMEHHOW pabOTHI U
pabora Haa TUNUYHBIME omuOkaMu. OObBsBIEHHE OICHOK W aHalu3 pabdoT TpeOyIOT OT Y4YUTEms
COOTBETCTBYIOIIETO MEJarornyeckoro TakTa.

OrneHnBaHUE TECTOBBIX padOT

TecTpl, cocTosiliue U3 MIATH BOMPOCOB MOKHO HMCIOJB30BAaTh MOCIE U3YUYEHUS KaXJAOro MaTepuaia
(ypoka). Tect m3 10—15 BOmpOCOB HCHONB3YyeTCS I TEPHOIUYECKOTo KOHTpossa. Tect u3z 20—30
BOITPOCOB HEOOXOUMO HCTIOIB30BaTh JJIi UTOTOBOT'O KOHTPOJIS.

[Tpu onleHHBaHUU UCTIONB3YETCS CIEAYIOIIas IIKaia: A TeCTa U3 MATH BOIPOCOB * HET OMNOOK —
OIICHKA «5»; * OJTHA OITNOKA - OIICHKA «4»; * IBe OIIMOKHA — OIICHKA «3»; ® TPU OIIUOKH
— OLIEHKA «2».

OueHnka TecToBBIX padoT

IIporeHT BEINOTHEHUS 3aaHIH
Onenka [IpoBepounas pabora KonTponsHast pabota
2 0-49% 0-35%
3 50-64% 36-60%
4 65-85% 61-85%
5 86-100% 86-100%

Ecnu ouenka BbicTaBiisieTcss B opMme 3aueT/He3adyeT, TO 3a4eT CTaBUTCS Npu BbimosHeHuu 70%
3amanuil. Takas ¢opMa OIEHKH UCTIOIB3YETCs, €CIIA TECT COJEPKUT YIPaKHEHUSI Ha pacro3HaBaHue. Eciu
TECT OLICHUBAETCSI MO MATUOAJUILHON cHCTEME, TO CTaHAApTHbIE KPUTEPUU OLeHOK TakoBbl: 91-100% -
oueHka «5»; 81-90% - oneuka «4»; 80-70% - onenka «3»; Hike 70% - oneHKa «2».

OueHka yMeHHUI peliaTh pacyeTHbIE 321a4UH
OtmeTka «5»:
B JIOTUYECKOM PACCYXICHUH U PELICHUU HET OLIHOOK,
OtmeTka «d»:
B JIOTHYCCKOM paCCy)K,ZleHI/II/I 48 peI_HeHI/II/I HET CYH_IeCTBeHHLIX OI_HI/IGOK, ILOHYH_ICHO HC
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OrMmeTtka «3»:

B JIOTHYECKOM PaCCyKJIECHUH HET CYIECTBEHHBIX OMIMOOK. T0MyCKaeTcs

CyIlIECTBEHHAs OIMOKa B MAaTEMAaTHYECKUX pacueTax.
OrMmerka «2»:

MMEIOTCS CYIIECTBEHHBIC OIMUOKHU B JIOTHUECKOM PACCYKICHUU U PEIICHUH.
OrMmerka «1»:

OTCYTCTBHE OTBETA HA 3aJaHHUE.

OuneHka 3KCepuMeHTAIbHBIX YMEHU

(B mpouecce BbINMOJHEHUS NPAKTHYECKUX Pa00T 0 MHCTPYKLMH)

[IpakTnueckre pabOTHl MO XMMHU BBIMOJIHSIOTCA B TETPAASX AJIs MPAKTHYECKUX

pa60T. HpI/I OLICHNBAHHWM OTYCTA IIO BBIIIOJIHCHHUIO HpaKTquCKOﬁ pa6OTLI 0coboe BHHMaHHE
YACTACTCA KAQUYCCTBY U IMMOJTHOTEC CaMOCTOATCIIbHBIX BBIBOAOB YYCHHKA.

KonuuecTBo npaktuyeckux paboT ornpeneseHo B mporpaMme.
B Tedenne yaeOHOTO rojia TeTpaan ISl MPAKTHICCKUX PabOT XPaHUTCS B TIKOJIE.
OtMmeTka «5»:
DKCHEepUMEHT BBINIOJIHEH MOTHOCTHI0. ClienaHbl IPaBUIIbHBIE HAOIIOACHUS U BBIBOIBI,
AKCIIEPUMEHT OCYIIECTBIICH 11O TJIaHY, C YI€TOM TEXHUKU O€30MMaCHOCTH U TIPABHII PaOOTHI
C BEIlIeCcTBaMHU U pudopamu,
OPOSIBIICHBl  OPraHU3allOHHO-TPY/IOBbIE  yMEHUS (TMOAJIEP)KUBACTCA  YHUCTOTA
paboyero mMecra, MOPSA0K Ha CTOJIE, SKOHOMHO HCIIOIb3YIOTCSI pEAKTUBBI).
JlomymieHsl He 00Jiee IBYX HECYIIECTBEHHBIX OMMOOK P 0(hopMIICHUU pabOTHI.
OTmeTka «4»:
paboTa BBINIOTHEHA, CICTAaHbl MPABWIbHBIC HAOIIOJCHUS W BBIBOJBI: SKCIICPUMEHT BBIMOJTHEH
HETIOJIHO WJIM HaOJIOJAI0TCs HECYUIeCTBEHHBbIE OMIMOKM B padoTe C BEMmECTBAMU U
npudopamu.
Ot1MmeTka «3»:
OTBET HEMOJHBIM, paboTa BBHIMOJHEHA MPABWIHHO HE MEHEE, YeM HAaloJIOBHUHY, IOMYIEHA
CyIlleCTBEHHas olInOKa (B X0/ie IKCIIEPUMEHTa, B 00bsCHEHUH, B opopmiienuu padotsl, mo Th
pu paboTe ¢ BelecTBaMy U Mpubopamu), KOTOPYIO yUallUiics UCIIPaBIISIET M0 TPEOOBAHUIO
yuaurens. Jlomyckaercs opopmieHue paboThl 0e3 3anucy ypaBHEHUH peaKIIuid.
DKCTIEpUMEHT TOJTHOCTHIO BBITIONHEH B COOTBETCTBHUM C HMHCTPYKIHMSIMH W TpPaBUIAMHU
TEXHUKH 0€3011aCHOCTH, HO paboTa He odopMIIeHa.
OTMeTKa «2»:
BrinonneHo MeHee MojI0BUHBI paOOTHI;
JOTYIIEHBI JBE WM OOJiee CYIIECTBEHHBIC ONTUOKM B XOJE€ DKCIIEPUMEHTA, B OOBSICHEHUH, B
oopmnenun pabotsl, mo Th mpu paboTe ¢ BemecTBaMu U MPUOOPAMH), KOTOPbIE yUaIIUHCs
HE MOXET UCIIPaBUTh.
Ot1merka «1»:
paboTa He BBITIOJIHEHA,
MTOJTHOE OTCYTCTBHE IKCIIEPUMEHTATHHBIX YMCHHM.
OTtpaboTka MpaKTUYECKUX PAOOT HE MpeayCMaTPHUBACTCS MPH OTCYTCTBUHM YYAIIETOCs Ha

MPAKTHYECKON paboTe, MpU BHIMOJHEHUH YKa3aHHBIX paO0OT Ha OTMETKH «1» U «2».

B nckmouynTeabHBIX ClIydasx npru OTCYTCTBUHU y4JalICTrOCA 11O YBAKUTCIbHBIM IIPUINHAM

YUYHUTCIIb MOXKCT IIPCAO0CTABUTh BO3MOKXHOCTD BBIIIOJIHUTD ITPAKTHYCCKYIO pa60Ty.

Ouemca yMeHI/Iﬁ peuiaTh IKCIICPUMEHTAJBHDBIC 3a1a1A
HpI/I OLOCHKE JTOTO0 YMCHHUA CJICAYCT YUUTHIBATDH Ha6J'IIO,I[eHI/IH YUYUTCIIA U IPCABABIISICMbBIC

ydamuMmces pe3yiabTaThbl BBIITOJIHCHUS OIBITOB.

OTMmeTka «5»:

[Tnan pemeHus 3a1a4u COCTaBJICH MPABHIILHO,

OCYIIECTBIIEH MOJ00P XUMUYECKHIX PEAKTHBOB U 000y IOBAHMUS,
AKCIIEPUMEHT BBITIOJIHEH MOJHOCTHIO,

JIaHO TOJIHOE OOBSICHEHHE U CIEIaHbI BEIBOJIBL.

OTMmeTka «4»: 54
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—  OCYILECTBJIEH MOAOOP XMMHUECKUX PEaKTUBOB U 000pYI0BaHHUS,
— SKCIEPUMEHT BBIIIOJIHEH HOJIHOCTBIO,

— JIOTMyIIEHO He 6osiee IBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHHH U BHIBOJIAX ).
Ormerka «3»:

— IUJIaH PEIICHUs COCTaBJIEH MPABUIIBHO,

— OCYIIECTBJIEH MOJ00P XUMUUECKHX PEAKTHUBOB U 000py10BaHMUS,

— DKCHEPUMEHT BBHIMIOJHEH HE MEHEee, YeM HAIOJIOBHHY, JOMYIIEHA CYLIECTBEHHasl OIIMOKa B
OOBSICHCHUH W BBIBOJIAX,

— DKCHEPUMEHT BBINOJIHEH MOJIHOCThIO, OTYET HE COCTABIICH

— JIONYIIEHbl HApyIIEHUS TEXHUKU OE30MaCHOCTH, SKCIEPUMEHT BBIMOIHEH MOJIHOCTHIO,
C/ICJTaHbl HECYIIIECTBEHHBIC OIMOKN B OOBSICHEHUH M BHIBOJIAX.
OT1MmeTKa «2»:

— JomyuieHsl JBe u Oojee omuOKM (B IUIaHE pELIeHHA, B MOAOOPE XUMHUYECKHUX,
PEaKTUBOB M 000PY0BaHUS, B O0BSICHEHUH U BHIBOJIAX).

— JIONYIIEHBI HAPYIICHHUS TEXHUKU O€30MaCHOCTH
Otrmerka «1»:

— 3ajJjaya He pelleHa.

— HE MPUCTYNUI K padoTe.

Kputepun 1 HOpMbI OLIEHUBAHMSI MIPEeIMETHBIX pPe3yJbTaToB o0y4yaromuxcsa ¢ OB3
1o y4eOHOMY npeameTy « XuMHs»
Ounenka yCTHOTO 0TBETA

OtmeTKa «5» CTaBUTCS, €CIIM J1aH TOJHBIN U PAaBUIbHBIA OTBET HA OCHOBAHUH M3YUEHHBIX TEOPHIL;

MaTrepual U3J10KEH B OIIPEIEIIEHHOMN JIOTHYECKOM MOCIE0BATEIbHOCTH, JIUTEPATYPHBIM S3bIKOM; OTBET
CaMOCTOSATENbHBIM.

OtmeTka «4» cTaBUTCS, €CJIM 1aH MOJIHBIA U MPAaBUJILHBIA OTBET HA OCHOBAaHUU U3YyYEHHBIX TEOPHUI;

MaTepHall U3JI0KEH B ONPENIeIICHHON MOCIeA0BAaTEIbHOCTH; JOMYIICHbI 2-3 HECYIIECTBEHHBIE OIINOKH,
MCIPAaBJIEHHBIE IO TPEOOBAHUIO YUUTEISL, UM J1aH HETIOJIHBIA U HEYETKUIN OTBET.

OtMeTka «3» CTaBHUTCS, €CJIM JaH MOJHbIM OTBET, HO MPH 3TOM JOMYIICHA CYIIECTBEHHAs OIINOKa WIN
OTBET HENOJIHBII, IOCTPOEH HECBSA3HO.

OTMeTKka «2» CTaBHUTCS, €CIIM OTBET OOHAPY)XKMBAET HEMOHUMAHHUE OCHOBHOI'O COJEP)KaHHs y4yeOHOTro
MaTepusa; JONYyIIEHbl CyIIeCTBEHHbIE OMNOKH, KOTOPbIE YUALIUICSICS HE MOXKET UCIIPaBUTh MPU HABOASIIUX
BOIIPOCAX YUUTENs, CTABUTCS, €CIIM YUYCHUK 00OHApYKUBAET MOJIHOE HE3HAHKUE WIIM HETIOHMMaHUe MaTepuaa.

OuneHka ymeHuil pemiathb 3a1a4u

OtmeTKa «5»: B JIOTUYECKOM PACCyKJICHUH M PEHICHUH HET OIIMOOK; 3aJaya pelieHa paluoHaIbHBIM
CIOCOOOM.

OtmeTKa «4»: B JIOTHUECKOM PACCYXJACHUU U PELICHUH HET CYIIECTBEHHBIX OIMUOOK, IPU 3TOM 3a/1a4ya
pelieHa, Ho HepallOHAIBHBIM CIIOCOOOM; JIOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3»: B JJOTUYECKOM PAacCy /I€HUU HET CYIIECTBEHHBIX OIIMOOK; TOMYCKAETCs CYIIECTBEHHAs
olnOKa BMaTeMaTHYECKUX pacyeTax.

OTmeTKa «2»: UMEIOTCSI CYLIECTBEHHbIE OIIMOKU B JIOTMUYECKOM PAaCcCyK/IEHUU U PELEHUH, 3a7a4a He
peleHa.

OuneHka HKcrepUMeHTATbHBIX YMeHHH (B mpouecce BHINOJTHEHHS] MPAKTHYECKHUX
PadoT 10 HHCTPYKIUH)
OtmeTka «5»: paboTa BBITIOJIHEHA TIOJTHOCTHIO; CeNaHbl IPAaBUIIbHBIC HAOIIOIEHUS U BBIBOIBI;
HKCIEPUMEHT OCYUIECTBIEH IO IUIaHy, C Y4Y€TOM TEXHUKH O€30MacHOCTH W MpaBuil padOThl C
BELIECTBaMU U IIpUOOpaMu;
IPOSIBJIEHBl OPraHU3ALMOHHO-TPYI0BbIE YMEHHUS (TIOAJEPKHUBAETCS YUCTOTA PabOYero MecTa, mopsaoK
Ha CTOJIE, )KOHOMHO UCIIOJIb3Y-F0TCS PEAKTUBBI).
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OTMeTka «4»: paGoTa BETONHEHA CHETAnET HPaBIiiite HAOHOetmh K BSBOHS 196 Sk TRepitiienT
BBINOJIHEH HETTOJTHOWIM HAOJII01al0TCsl HECYILIECTBEHHBIE OIMOKH B padoTe C BEIIECTBAMHU U TPUOOPaMHU.

OtmeTtka «3»: paboTa BBHINOJHEHA MPAaBUIBHO HE MEHEE YeM HAIOJOBHHY; JOMyIIEHA CYIIECTBEHHAs
omuoKa (B X0/I€IKCIIEpUMEHTa, B 00bACHEHHH, B opopmienun padotsl, o Th mpu paboTe ¢ BemecTBaMu U
pudopamMu), KOTOPYIO yUAITUKCS UCTIPABIISIET 1O TPEOOBAHUIO YUUTEIIA.

OTMmeTka «2»: JOMyIIEHBl JBe WM OoOJee CYIIECTBEHHbIE OIMOKM (B XOJA€ OJKCIEPHUMEHTa, B
00bsIcHeHNH, B oopmiileHnn padoTel, o Th mpu pabore ¢ BemecTBaMu 1 MprUOOpamMu), KOTOPHIC yUaITuics
HE MOXXET MCIIPaBUTh, pab0Ta HE BBHIIIOJIHEHA, IIOJIHOE OTCYTCTBUE SKCIIEPUMEHTATBHBIX YMEHUH.

OuneHka yMeHUil pelmiaTh IKCNePUMEHTAJbHbIE 321a4U

[Ipu omeHke 3TOrO yMEHUs CIIeAyeT YYUTHIBaTh HAOJIOJCHUS YUUTENs W TPEIbSIBISICMBIC
YUaIIUMCS pe3yJIbTaThl BHIIOJTHEHUS OIBITOB.

OTMmeTka «5»: TIJIaH pelIeHHsl 3aJa4d  COCTaBJICH MPAaBHIBHO, OCYIIECTBIEH IOAOOD
XMMUYECKUX PEaKTHBOB U 000PYAOBaHMUS, JAHO MOJIHOE OOBSICHEHUE U C/I€TaHbI BHIBOIBI.

OTMeTka «4»: TUTAaH PEHICHHS COCTaBJICH NPaBUIBHO, OCYIIECTBJICH MOI00P XHUMHYECKHX
PEaKTUBOB U 00OPYNOBAHUS,IOMYIIEHO HE 0oJiee ABYX HECYIICCTBEHHBIX OMIMOOK (B OOBSCHEHUH H
BBIBOJIaX).

Otmerka «3»: IUIaH pPELICHHUS COCTABJICH NPAaBUIBHO, OCYIIECTBICH MOJ00P XHUMHYECKHX
PEaKTHBOB M 000y IOBaHHMS, JOMYIICHA CYIIECTBEHHAS OMNOKA B OOBSICHEHUH U BHIBOJAX.

OTMeTka «2»: JOMYIIEHHI JBe U Oosee OMMOKHM (B IUIaHE pelIeHHs, B MOAOOpPE XMMHUYECKHUX
PEaKTHUBOB MOOOPYIOBaHUS, B OOBSICHCHUH M BBIBOJAX), YUCHUK OOHAPY)KHMBAET MOJTHOE HE3HAHUE U
HETMOHMMAaHNe Y4eOHOr0 MaTepHaa.

OueHka 32 NMCbMEHHYI0 KOHTPOJIbHYIO padoTy

[Ipu oleHWBaHWM OTBETa Y4YalIerocss HEOOXOJAMMO YHUTHIBATh KAaueCTBO BBIMOJHEHHS PaOOTHI IO
3aIaHUSAM.

OneHka «5» CTaBUTCS, €CIU YUYEHHUK BBIIOJHUI pabOTy MOJHOCTHIO M MPaBUIBLHO, BO3MOXHA OJIHA
HECYIIeCTBEHHAs OLINOKA.

Onenka «4» CTaBUTCS, €CJIM YUEHUK BBIOJIHUI pabOTy MOJHOCTHIO, HO JIOMYCTUI B HEM OJHY OUIMOKY
WY J1Ba- TPU HEJOUETA.

OmeHKa «3» CTaBUTCS, €CIIA YUYEHHUK MPABUIIBHO BBITIOJIHIII HE MEHEE TIOJIOBUHBI PA0OTHI WITH JIOITYCTHI
He Oojee AByX IpyObIx OIIMOOK, MM He Oojiee OJHOW TpyOOHM M OAHOM HerpyOoOl OIMOKM W OIHOTO
HeJoueTa, Wik He 0ojee ABYX- TPEeX HErpyObIX OMMOOK, WM OJHON HErpyOoi OMIMOKH W TPEeX HEI0YETOB,
WIY TIPY OTCYTCTBUH OIIMOOK, HO MPU HAJTMYUH YETHIPEX-MISATH HEA0UYETOB.

Onenka «2» craBUTCA, ecid paboTa BBINOJIHEHA MEHbIIE, YeM HANOJIOBUHY WU COJEPKUT
CyIIeCTBEHHbIE OLIMOKH, MTOKA3aBIINe, YTO YUCHUK HE BiIajieeT 00s13aTeIbHBIMU YMEHUSMH 110 JAHHOH TeMe B
MOJIHOM Mepe, paboTa He BHIIIOJHEHA.
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