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IHosicHuTeNLHAA 3aNIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOM 00pa30BaTENbHON MPOrpaMMbl CpeIHEro ooOmero o0pa3oBaHUs
(®OIT  COO), npencraBmeHHbix B DenepalibHOM  TOCYJApCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
yueOHoro mnpenMera «XuMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE OO0pa3oBaTelNbHBIE MPOrpaMMbl, U
OCHOBHBIX TnONOKeHHW «CrTparerum pasBUTHS BocnUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpareruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJepKaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEplIAIOIIMM 3TaloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, HPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyJIbTYpHI
YeJioBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHONW cpene. Peammsyercss xumudeckoe oOpa3oBaHUe
oOy4Jaronmxcst Ha YpOBHE CPEHETro 00Iero oOpa3oBaHUs CPECTBAMH Y4EeOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM



Oo0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopasoBanus B Poccuiickoit denepanuu.

XuMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyio posib B
COBPEMEHHOW IUBUJIM3AIMK, B CO3JJaHUU HOBOM 0a3bl MaTepuUanbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YeNOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M XKHU3HU Kaxaoro uineHa odOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha PpEIICHUE
rJI00QIBHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaronmxcs, HEOOXOJUMYI0 UM IS  BBIPAOOTKH  MHPOBO33PEHUECKHX
OPUEHTHUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJAOJLDKECHUSA
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranudeckas xumus» u «OOmas v HeEOpraHuueckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4ecKor Xumuu. @OpMHPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IMPU W3YyYECHHU
npeaMera oOecrnevyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro0 MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOT0 TOJXO0Ja K U3Y4YeHHI0 YydyeOHOro wMarepuajga M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpHBAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPECOXMMHUYECKMX H DIIEKTPOHHBIX
OpeICcTaBlICHU O CTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKOod XUMHM TMOJYy4YarOT pPa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOT'O 00Iero 0Opa3oBaHUs MEPBOHAYAIBHbBIE
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MIPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Tox HOBBIM yrjoM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs M3yYCHHBIH Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHUE CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMHUS» OOyYaroluMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUM, a TAKKE O XUMHYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgeTrcs B kKypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJICP>KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBS3M XUMUU C
JPYTUMHU HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATEIBHON W MPAKTUYECKOU
JEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh HMH(MOpMALUIO U
NPUMEHSIThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUNICKTYalbHBIX U
HKCIIEPUMEHTAJILHBIX MCCIIEIOBATEIbCKUX 3a7a4.B 1enom coaepkanue yueOHOTO
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUIsl TIOHUMAHMUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMM MEXKIYy HOBBIMH (aKTaMH U  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU dKOJIOTHYECKUX MpoliieM, a
TaKxke mpo0eM cOepekKeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemenus 3a7ad4  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OOyJaromMXCcsi TPUHITHIC MPOTPAMMON IO XUMHUHU TOJXOJBI K OIPEACIICHUIO
COEpKaHMsI M TIOCTPOSHUsI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3MUYHBIX BHJIOB JIESITEIBHOCTU: peIIeHUus MpoOsieM, TIOWCKa, aHaliu3a W
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.



B mnpaktuke mpernomaBaHWsS XMMHW KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 001Iero o0pa3oBaHus, MPU ONPEICTICHUN
COJICP)KATEIIPHON XapaKTCPUCTUKU IIeJIeH HM3ydeHHUs IMpeaMeTa HalpaBIICHUEM
NICPBOCTEIICHHON 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMUMHUYECKONH HayKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESATCIIBHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KyibTypbl. C
METOJIMYCCKOW TOYKH 3PEHHUS TAKOW IOJXOJ] K OIPEICICHHIO IeJieH H3ydeHUs
npeMeTa SBJSICTCS BIIOJHE OTPABIaHHBIM.

IIporpamma paccuntana Ha ucnojan3osanue Y MK:
o Xumwus: 10-i kmacc: 0azoBbiii ypoBeHb. ['abpuensn O.C., OctpoyMoB
N.I'., Cnagxos C.A., M., U3narensctBo «IIpocBeiienuey.
e Xumus. 11 kmacc: 6a3oBswiil ypoBensb. ['a0puensia O.C. Octpoymon WU.T".,
CnankoB C.A., U3gaTensctBO «IIpocBeiieHne».

Henasimu u3ydenus: npeamera «Xumus» Ha 06azoBoM ypoBHe (10 —11 ki)
SBIISIIOTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUM KaK  BaKHeuIen
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOH
JeaT KIIYEBbIC MOHATHUS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEeHNI A MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BEUIECTB M XUMHYECKHX peakuuih, HEOOXOJUMBIX Uil NpUOOpETEHHUS
YMEHUM OpUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIOACHUEM TpaBUIl
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTesibHas XapaKTepUCTHKA LeJiel U 3a/1a4 U3y4eHus
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpelHero oobmiero odpazoBanus. CeroaHs B
NpenoJlaBaHul  XUMHM B OoOJIbIIE  CTENEHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKOM KOMIIOHEHTE COJAep>KaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3aliy, BJIaJCIOIIero He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHHMSIMH aKTUBHOTO IMOJIYY€HUS 3HAHUN U NMPUMEHEHHS UX B PEANbHON JKU3HU
JUISL pEIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3TUM mpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKE LeJIN U 3a1a4M, KakK:



amanTanus 00yJaromuXcs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY TPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHUBEPCAIbHOE 3HAYCHHWE ISl Pa3IUYHBIX BHUJIOB
JESITEIbHOCTH: PEIIeHUs Mpo0seM, MOUCKa, aHanu3a u o0paboTku uHpopmammu,
HEOOXOJMMBIX ISl TPUOOPETEHUsS OIbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XHUMHH, a TakKe I OIEHKH C TO3UIUI
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XWMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00YyUarOIMMUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONTUXCS ACCOIIMATUBHOTO M JIOTUYECKOTO
MBIILJICHU S, HA0II0AaTeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
paIroHAIBHOTO MPUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTETUIECKIX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIICHUS K TIPHUPOJC M CBOEMY 3J0pPOBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUW IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mnaHe cpemHero oOIIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

MecTo y4eOHOro nmpeaMera B y4eOHOM ILIaHe

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

Kiacc Kon-Bo npaktuueckux pabor | Kon-Bo ~ KOHTPOJIbHBIX
paboT

10 2 2

11 3 2

Bcero 3a 2 roma|dS 4

o0yueHus




DopMBbI IPOMEKYTOUYHON U UTOTOBOM ATTECTALUM.

[TpomexxyTouHass aTTecTalys MPOBOAUTCSA B (hOpME TECTOB, KOHTPOJBHBIX,
CaMOCTOSITeJIbHBIX, TBOPYECKUX pabOT. VYyammuecs TMPOXOIAT TMEPEBOAHYIO
aTTECTAllMI0 B COOTBETCTBUU C PEIICHHEM IIEJICOBETAa, HTOTOBYIO aTTECTAllUI0 — B
Buae EI'D.

Coaep:xanue yueOHoro kypca xumuu 10-11 knace
Conepxkanue o0ydyenusi B 10 kiacce

10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMUK

[IpeagMeT opraHnyeckor XUMHU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepUajoB. Teopusi CTPOCHUS OPraHUYECKUX
coequHeHuit A. M. BytiiepoBa, €€ ocHOBHBIEC MOJIOKeHUA. CTPYKTYpHBIE (POPMYJIBI
OpPraHUYECKUX BemecTB. ['omosiorus, wu3omepus. XUMHYECKass CBSI3b B
OPTaHUYECKUX COCIMHECHUAX — OJIMHAPHBIE U KPATHBIE CBSI3HU.

[IpencraBienne o kimaccudpuKalid OpraHUYecKux BeriecTB. HoMeHkIaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W HMX NPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMM OpPraHUYeCKUX BEIIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJICKYJI OpPraHWYECKUX BEIECTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJICHKUE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psaa. MeraH u 3TaH —
MPOCTEHININE TIPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuuM 3aMenieHuss W TOPEHHMS), HAXOXKJACHHE B TPHUPOJE, TMOJIyYCHHE U
IIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUM PsAsl. DTWICH U MPOINUJICH —
MPOCTEHIIINE TPEACTABUTENIU AJKEHOB: (DU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuusi nonumepusamuu). [logydeHre CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— IpPOCTEHIINNA MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWCTBA (pEaklUu TUAPUPOBAHUS, FaJOr€HUPOBAHUS, THApaTalllH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuuy rajoreHUMpoOBaHMsI U HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHUe. 101yon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIICKAILKUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaHble Ta3pl. Hedts u e€ mpoucxoxnenue. CrocoObl mnepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIMTUYECKUW), nupoau3. I[IpomykTer
nepepaboTkyu He(pTH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpAlllCHUIL:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKIHH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HOIIPOU3BOAHBIX, IPOBEICHHE MPaKTHYecKOH padoTsl Ne 1: «IlomyueHune
ATWICHA U U3YYEHUE €TI0 CBOMCTBY.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

KonTpoubHnasi padora Ne 1 no pazneny «YTIEBOAOPOIBD».

Kucsopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue U XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETajllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEeHue. BoaopoaHbie CBs3U Mexay
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HICIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugipl U kemowuwvl. Dopmanplerui, aueTadbICrujl. CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue Juisl Kjacca KUCIOT, PEaKIusl 3TepUpUKalUu), MOJIyYeHUEe U TPUMEHEHHE.



CreapuHOBasi U OJEHMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE AEHCTBHE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [Haponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, KjiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiicaxapubl). ['oko3a — npocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOCHUS
MOJIEKYJbI, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpO’XKEHME TIIIOKO3blI), HaAXOXKJIECHHUE B MPHPOJE, MPUMEHEHUE,
ononorunyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a Kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
HEeJUTI0N036l.  DU3NYecKue W XUMHUYECKHE CBOWCTBAa Kpaxmana (THIpOJIu3,
KayeCTBEHHAsI peaklus ¢ HOJOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KAaUE€CTBEHHBbIE PEAKUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3zammopeicTBHE Kpaxmayia € HOJOM),
MPOBEICHUE MPaKTUH4YeCcKo padorbl Ne 2: «CBoicTBa pacTBOpa YKCYCHOMU
KHUCTIOTBI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTAa PEaKIMH 1O W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKITUH).

Konrpoabnass padora Ne 2 no pasgeny «Kucnopoacoaep:xaiine
OpPraHUYECKUE COCTUHEHUSD).

A30Tcoepxkanue OpraHuyecKue coeJuHEeHusl.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mnpupoaHble BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYpaIsl, KAUYeCTBEHHbIE peaKlny Ha OeJKH.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpallCHU:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIWHEHUN —
HOJIUMEPU3AIIHS U MOJIMKOHCHCAIIHSL.



OKCIIepUMEHTANbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIacTMace,
Kay4JyKOB.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpenMeTHbIX CBSI3el MPU U3YYEHUU OPTaHUYECKON XMMUU B
10 xjacce oCyIIECTBISETCA Yepe3 HCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJUIHOCTh, HAOIIOAEHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYyIa,
SHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorust: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHuU3MeE,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHUE MpernapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne o aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccumpukammss XUMHYECKHMX — peakmuii B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAHEHUS W MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jlelllarense.

Onextponutnyeckas nucconuanusa. CuibHbIe U ciadbie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHHUBEPCAIBHOIO HWHIMKATOPA, PEAKIMH HOHHOTO OOMEHa),
IIpOBEICHHE NMpaKTH4YecKoil padorsl Ne 1 «BnusHue paznmuyHbix (PakTOpoB Ha
CKOPOCTb XUMHUYECKOW PEAKLINI.

Pacuérnbie 3anaun.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PAaCUEThl C HMCIOJB30BAHUEM IIOHATUS «MACCOBAs
nonsi BemectBa». KoHTpoabHasi padora Ne 1 mo pasgeny «Teoperumueckue
OCHOBBI XUMUI.

Heoprannuyeckasi xumus

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoin cucteMe XMMHUYECKHUX
anemedToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHHS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTaioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pa3IOB HEMETAJLIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIMCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaMU
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KUCJIOT M IIEJI0oYei, KAueCTBEHHbIE pEAKIMUU HA KATUOHBI METaJJIOB).
IIpakTuyeckass padora Ne 2. "PemieHue s>KCHEpUMEHTAIbHBIX 3a7ad IO TEME
«Metamb»"

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOre€HOB, CEpPbI, a30Ta,
dochopa, yrmepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHU.

PacuérHble 3anaumn.

Pacuérpl mMaccel BellecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

IIpakTnueckas padora Ne 3. «PemieHue SKCIEpUMEHTANBHBIX 3a7ad IIO
teme "Hemeramist"y.

Kontpoabnasi padora Ne 2 no temam «Metauib» u «HemeTramibny

XuUMHUA U KU3Hb

Ponp xuMum B 00€CIEUEHUM SKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepualibl, KOHCTPYKUIHMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

Xumusi ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia OE30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEITHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi  MeXNpeAMETHBIX  CBA3€W MpU  U3YUYCHUM  OOmme U
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, Tak W TIOHSATUN, SBIISFOLIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb, BELIECTBO, TEIIO,
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00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbhI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcehl.
TexHonorusa: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIyprusi, IMPOU3BOJCTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBIIIUICHHOCTh,  (papMaimeBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJioOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

Ilnanupyemble pe3yJbTaThl 0CBOCHUS MPOTrPAMMBI 110 XUMHH HA 0230BOM
YPOBHE cpeHero oouero o0pazoBaHus
JINYHOCTHBIE Pe3yJIbTaThl

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
OOyYarONIMMHUCSL TPOTPAMM  CpPEIHEro oOImero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeIMETHbIM). HaydHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEIYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BON HAYKU XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaronIMXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HAealaMd POCCHUMCKOT0 TpakIaHCKOro 0O0IlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OMbBITA MO3HABATEILHON MW TPAKTUYECKON JESITEIBHOCTH
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OOy4JaroIMXcs M0 peaau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBaKCHHS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTaBICHUS] O COIMAJbHBIX HOpPMax M IIpaBUJIaX MEXKJIUMYHOCTHBIX
OTHOIIICHHH B KOJUICKTUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NESITEIHLHOCTH
IIPY CO3IaHUH YUCOHBIX MPOEKTOB, PEIICHUH YUCOHBIX M TO3HABATEILHBIX 3a/1ad,
BBITIOJTHEHUH XUMHUUYECKUX IKCTIEPUMEHTOB;
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CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTINTAHUSI:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULNKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 340POBbIO U KU3HU JHOACH;

OCO3HAHUS TOCEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYaJIbHON TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
OTpPeOHOCTEH O0IIIEeCTBa;
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6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BpEH OKPYXNKaAOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIM4YUsl PaA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM Ui COBPEMEHHOH
HMBWIN3AaLMK: B €€ TyMaHUCTHYECKOM HANpPABICHHOCTH W BAXHOM pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJbTYpbl, PEIIEHUU TJI00AIBHBIX MMPpo0IeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPpyJa W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO UJIieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TOHMMAaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
IMPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;
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UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JesITeTbHOCTH.

MeTanpeaMeTHbIe Pe3yJIbTATHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEIU(PHUKY METOJIOB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JIEUCTBUSIM.

OsJaaaenue YHUBEPCAJIbHBIMU y4eOHbIMU NMO3HABATEJbHBIMH
AeHCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl ACSITEIbHOCTH C ITIOCTABJIICHHBIMU LIEISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUM I KJIACCHU(PUKAIIMKU BEIICCTB H
XAMHWYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peaKknuu — TPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
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IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O TMO3HAHUS BEIIECTB U XUMHUYECKHX
peakuuit;

dbopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IIJITAHUPOBAHUS M IPOBENCHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIu4HBIX
METOJIOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIIPABOYHBIE MO0COOUS,
pecypcbl MIHTEpHETa), aHaIM3UpOBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaMK, HEOOXOJMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA SA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEACTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 0OCYX AaeMOIl TeMbl B XOJ€ Majaora u/uiu
JUCKYCCUHU,  BBICKa3bIBaTh WA, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTALMENl pe3ylbTaTOB ITO3HABATEIBHOW AESATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINOJIHEHUT
XUMHYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
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U3y4aeMbIX BEIIECTB, PeaTu3alii y4eOHOro MPOEKTa U (HOPMYITUPOBATH BBHIBOJIBI
10 pe3y/ibTaTaM IMPOBENEHHBIX WCCIICAOBAHUN MYTEM COTJIACOBAHUS TO3UIUHA B
X0J1e 00CYKICHUS  0OMEHA MHECHHSIMU.

OBJiajieHNe YHUBEPCAJTbHBIMHU PeryJsiITABHBIMU ICiCTBUSIMH:

CaMOCTOSITEJIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IT03HABATEIBHYIO
JEATENbHOCTh, ONpeAensas e€ UeNMu W 3a1aud, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TIPEAaracMblii aITOPUTM JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3QPEKTUBHBIA CMOCO0 WX pEImeHHs ¢ Y4ETOM IIOJyYEHUS HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKITHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JESTEIHHOCTH Ha OCHOBE CaMOaHAJIM3a
¥ CAMOOIICHKH.

IIpeaMeTHbIE pe3yabTATHI
10 kiaace

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

C()OPMUPOBAHHOCTh ~ MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUH B IIO3HAHUU SIBICHHM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHUs] TPAKTUYECKUX 3a]1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKHM D3JIEMEHT, aToM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CKeneT, (yHKIHOHANbHAs TIpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIUE COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHX
SBJIEHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEpHbIE MNPU3HAKUA TOHITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
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dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJENIM MOJIEKYJI OPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHUIO K OIpEeACIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cuctematudeckoir HomeHkinatype (IUPAC), a Taxke NPHBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OTJACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHOJ, aleTalbACeTu]l, MypaBbUHAas M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJI30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboOTKu WU
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, HIKCIIEPUMEHT, MOJCIMPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOCYJIO W J1TabopaTOpHBIM OOOpYyJOBaHWMEM, a TakKXKe MpaBuia OOpaimieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;
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c(OPMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBINOJIHATH XUMUYECKUH
OKCIIEPUMEHT (TIpEeBpaIlleHNs OPTaHNYECKHUX BEIIECTB MPU HATPEBAHUH, MTOTyUICHNE
TWJIEHA ¥ W3yYeHHE €ro CBOWCTB, KAaYCCTBCHHBIC PEAKIIMH OpPTraHUYCCKHUX
BEIIECTB, JCHATYypalus OCIKOB TpU HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHUM C TIpaBWJIaMH TEXHUKHA O€30MacHOCTH TIpH OOpalieHuu C
BEIICCTBAMH U JIA0OpAaTOPHBIM 00OpPYAOBaHWEM, TPEACTABIATh pPE3yIbTaThl
XAMHUYECKOTO DKCIIEPUMEHTa B (OpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaluu, IHTepHET u Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  SKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OIpPEACHEHHBIX OPTraHUYECKHUX
BellecTB, oHUMass cMbica nokazarens IIJK, mosicHaTs Ha mpumepax crnocoObl
YMEHBILIEHUS M TMPEAOTBpAILlEHUS] HMX BPEIHOTO BO3JEUCTBUS Ha OpPraHU3M
4eJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H CJIA0OBHIAINIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmy.
11 kjaacc

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOImias M HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJA XHMHUHA B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(G YHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIISHUS TPAKTHYECKUX 3a/1a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIIICKTPOIUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ DPaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
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ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHUS MAacCChl BEIECTB, 3aKOH COXPAaHEHHs M IIPEBPALLECHUs YHEPTUU
OpU XMMHYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHUN S3bIK XHUMUH,
MHUPOBO33pEHUYECKHE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYEHUH U 0€3011aCHOM UCHOJIb30BAaHUU BAKHEHIINX HEOPraHUUECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHUN HCHOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BELIeCTB (yrapHblii ra3, yIJEKHUCIbIM Tra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOAOPOHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOTBI, aM()OTEPHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUM PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEIUHEHUNI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
ahdexTy peaxiy, U3MEHEHUIO CTEMEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlny, yYaCTHIO KaTaau3aTropa);
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c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YPAaBHEHUS PEAKIUN pPa3THYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBI COCTaB pPa3UYHBIX HEOPTraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3zaeictsus (mpuniuin Jlelllatense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOro 3(P(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
ONpENICJICHHE Cpelbl PACTBOPOB BEMIECTB € MOMOILIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM PEaKIuu,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU U JIA0OPAaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBWjia  JKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
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COXPAaHEHMS CBOErO 3JI0POBbS M OKPYKAIOUIEH INPUPOAHOU Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

dbopmy.
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TemaTHuyeckoe NJIAHUPOBAHUE

10 kaace

No | HaumenoBanue Komunue | IlpakTrueckas 4yacthb DJIEKTPOHHBIE

n/ | pazmena CTBO Koutp | JJaboparo | TBopueckue/ (uudpoBkIe)

i 4acoB | OJIbH | PHBIC MIPOEKTHBIE o0Opa3oBareiabH
ble paboThI paboThI bI€ pecypchbl
pabor
bl

1 | Teopernueckue 3 https://m.edsoo.r
OCHOBBI u
OpraHu4eCcKou Karanor
XUMHUH (myschool.edu.r

u)

2 YrieBoaopoibl 13 1 1 Karanor
(myschool.edu.r
u)

3 | Kucnoponconepxkamr | 13 1 1 Karanor
1€ OPraHUYCCKUE (myschool.edu.r
COEIMHEHNS u)

4 A3oTcoaepikaiye 3 Karanor
OpraHuYeCcKue (myschool.edu.r
COEIMHEHUS u)

5 | BeicokomonekymsipH | 2 Katasior
bI€ COCIMHEHUS (myschool.edu.ru

)
Hroro 34 2 2
TemaTnuyeckoe IJIAHMPOBaHHE
11 knace

Ne | HaumenoBanue | Kommuec | IlpakTmyeckas yactb DNEeKTPOHHBIE

n/ | pasgena TBO Kountponp | IIpaktudecka | TBopueckue/ | (LUPpOBBIE)

i 4acoB HBIE s paboTHI MIPOEKTHBIE oOpa3zoBareib

paboThI paboTsI HBIE PECYPChI

1 | Teopernueckue | 13 1 1 https://m.edso
OCHOBBI XUMHUH o.ru/

Karasnor
(myschool.edu
Iu)

2 | Heopranmuecka | 17 2 https://m.edso
s XUMHUS 1 o.ru/

3 | Xumus u ku3Hp | 4 Karanor

(myschool.edu
Iu)
Hroro 34 2 3
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IIpunoxxkenue

Kpurtepuu oneHuBaHus y4e0HOT0 mMpeIMeTa XuMHHI
Knaccudukanuu BUIOB KOHTPOJISI Pe3yIbTaTOB O0YUCHUS XUMUHU
M0 MECTYy B y4eOHOM IpoI1iecce

ITo ¢popme npoBeneHus:

* InquBuyanbHbIN.

» dponTanbHbIN (MacCOBBIN).
[To cnocoOy opranu3auu:

* YCTHBIN.

* [TucbMeHHBIM.

[ IpakTHueCKuii.

OueHuBaHue YCTHOTO OTBETA

HHnoueuoyanvnwilit KOHmpoasb pe3yabTaTOB MOXKET MPOBOJUTHCA HA YPOKE
KaKk B Qopme kKpamkozo onpoca ¢ mecma (bpoHTanbHAsE KOHTPOIUPYIOIIAs
Oecena),Tak U B BUJEC 0OCHOAMENbHOI NPOBEPKU 3HAHUIL U YMEHUI Y O0CKU.
DOTOT BUJI  ONPOCA(MHAMBUIAYAIBHBIM)MOXKHO  MPOBOAUTH HA  dTamax
aKTyajqu3alldd 3HAHWUW, W3Y4YCHUs HOBOTO Marepuala, 3aKperuieHus |
COBEPIICHCTBOBaHUSI 3HAHWUW U TMPOBEPKH YCBOCHHUS HOBOTO MaTepuaa.
Borpocbl  yumTenss st KpaTKOro Ompoca  JOMKHBI  ObITh  JIAKOHUYHBI,
chOpMYIMPOBaHbl B TOHSATHBIX YYEHHKY TEPMHUHAX U TpeOOBATh KPATKOTO
oTBeTa. /{715 5SKOHOMUU BPEMEHU MOKHO MCIOJIb30BATh KAPTOUKHU C BOIPOCAMH,
Ha KOTOPBIE YYEHUKHU TOTOBSITCSA OTBETUTH Y IOCKH.

Bo Bpemsi oTBera yuaimierocs Ajisi JOCTHUXKEHHS YCTOMYMBOIO BHHUMAaHUS
KJIacca MOJIE3HO MPEAYCMOTPETh MOCIEAYIONIEE 32 OTBETOM PELEH3UPOBAHUE CO
CTOPOHBI APYTUX YYAITUXCS, UCTIPABIICHUE JOMYIIEHHBIX OMUOOK, TOTOJIHEHHE.

[Ipu mpoBeneHun ompoca JIOIMYCKAETCs 3a/aBaTh ydalleMycsl HaBOISIIUE
BOIPOCHKI JIJI1 TOTO, YTOOBI TOMOYb €My CHOPMYJIMPOBATh CBOM MbICIU. MOTyT
OBITh U JTOTIOJIHUTEIBHBIE BOMPOCHI, €CIIM OHU HEOOXOAUMBI JIJIsl MPEJCTOSIIErO
W3y4YeHMs] HOBOTO Marepuaiia. Bo Bpemsi yCTHOTO OTBETa yYallerocs y4uTelb
UMEET BO3MOXKHOCTb 3aJaTh JIOMOJIHUTEIBHBIA BOIMNPOC JUATHOCTHYECKOTO
XapakTepa, KOTOPBIM IIOMOXET BBIABUTH COCTOSHUE 3HAHUM W yMEHHU
OTBEYAIOIIIETO.

[IpoBeneHne yCTHOTO WHIWBHIYAJIBHOTO KOHTPOJIA TPEeOYyeT OT YUHUTEINs
COOpPaHHOCTH W BHUMAaHHS, TaK Kak HeoOxoaumo 3a 5-10 MUHYT BBISBUTH
3HAHUS y4alluxcs B Kiiacce.

Yyuutenb 0053aH MPOKOMMEHTUPOBATH OTBET YUEHUKA, YKa3aB Ha OITMOKHU U
OTMETHB yJa4Hble CTOPOHBI. JIFOOOW OTBET OJDKEH OBITH 3aMEUEH yUHUTENIeM U
00BbEeKTHBHO UM olleHeH. HeoOs3aTenbHO CTaBUTH OTMETKY 3a KaxKIbIi
HEeMoJIHbIA OTBeT. Eciau ydeHMK HEOAHOKPATHO [OMOJHSJI OTBEThl APYTHX
OJIHOKJIACCHUKOB, TO MOKHO MIOCTaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.
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OTMeTKa «5»:
- J1aH TIOJTHBIN Y MPaBUJILHBIA OTBET HA OCHOBAHMM M3YyUYCHHBIX TEOPUH,
- MaTepuall U3JIOKEH B OMNPEACICHHON JOTMYECKOW IMOCIIeI0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM,
- OTBET CaMOCTOSATEIILHBIN
- BO3MOYKHA OJ[HA HECYIIICCTBEHHAs OIIMOKaA.
OtmeTKa «4»:
- J1aH TIOJIHBIN Y MPAaBUJIbHBIA OTBET HA OCHOBAHUU U3YYECHHBIX TEOPUH,
- MaTE€pUAT U3JI0KEH B ONPEACICHHOM MMOCIIEI0BATEIBHOCTH,
- OTBET CaMOCTOSITCIbLHBIN
- JomymieHbl 2-3 HECYIIEeCTBEHHBIC ONIMOKWA, WCIPABICHHBIE TIO
TpeOOBAHMIO YUUTEIS, I JJaH HETIOJHBIN 1 HEUETKHUI OTBET.
OTMeTKka «3»:
- JIaH TIOJHBIM OTBET, HO MPHU 3TOM JOMYIIECHA CYIIECTBEHHAs ONTNOKa HIIH
OTBET HETOJIHBINA, IOCTPOCH HECBA3HO.
OTMeTKa «2»:
- OTBET OOHApy)XMBaeT HEMOHMMAHHE OCHOBHOTO COACPKaHHS y4eOHOTo
Marepuaia,
- JIOMYIIEHBI CYIIECTBEHHbIC OIIMOKH, KOTOPBIC YyYaIIUMCA HE MOXKET
HCIIPAaBUTh IIPU HABOISIIIIMX BOIIPOCAX YUUTEJS.

Dponmanvnas KOHmMPORUpyroua beceoa 00BIYHO JIOCTaTOYHO
KpaTkoBpeMeHHa .Bompockl, kak ¥ BO BCSKOW Apyroit 6ecene, TpeOyIOT KpaTKOro
OTBETa, MOATOMY 3a OJIMH TaKOW OTBET YYCHHKY CTaBUTbH OIEHKY Heb3s. HyxHO
3apaHee HAMETUTh TEX YYCHUKOB, OTBET KOTOPHIX BO BpeMsl Oecelpl XOTAT
OIICHWTh, W 3aJaBaThb WM IIEJICHAMPABICHHO 3alUIAHUPOBAaHHBIC I Oeces
Bornpochl. OJIHAKO HE CIEAyeT 3a/laBaTh MOAPS BOMPOCHI OJHOMY M TOMY e
yueHuky. PaboTtaTe momkeH Bech kiacc. dpoHTanbHas Gecesa MOKET CoueTaThes
C YCTHBIM Yy4Y€TOM 3HAHUH, KOTIJla HECKOJbKO YYalllUXCS TOTOBSITCA K OTBETY Yy
nocku. CIOXXKHOCTh pabOThl 3aKJIIOYAETCS B TOM, YTOOBI HE yMyCKaTh M3 TOJIA
3peHus KJIacc, y4acTBYIOIUMA B Oecelie, M yJaluxcs, OTBEYAIOUX Y JOCKH.

3ader - 3TO METOJl YCTHOTO KOHTPOJIS, KOT/Ia YYCHHKaM IMPEAOCTaBIACTCS
BO3MOXKHOCTh 00Jiee IIIUTEIHHO U 0OCTOSTEIHLHO OTBETUTH Ha BOmpoc. OOBIUHO
3aYeT Ha3HA4YaeTCs BO BHEYPOUHOE BPEMS; Kjlacc IMPH 3TOM pa3AeiiIieTcs Ha JBE
WM TPU TPYMIBI, KOTOPHIC MPUXOIAT Ha 3a4eT IO ouepeau B pazHoe Bpems. O
MIPOBEJICHUH 3a4€Ta YYHUTETh COOOIIAET 3apaHee, YTOObI yJaluecss MOTJI K HEMY
MOTOTOBHUTHCS. JJIs MOATOTOBKH K 3a4€Ty YUUTEIh COCTABJISAET BOIPOCHI, a TAKkKe
NPUMEPHBIC 3a/Jaud, PEKOMEHAYeT JUTepaTypy, NpeIBApUTEIHLHO TIPOBEPUB,
UMEETCs JTU OHA B IIKOJBHON OmOmmotreke. CpoOKW MPOBEICHHS 3adeTa JIOJDKHBI
OBITh W3BECTHBI 3aMECTUTENIO0 JTUPEKTOpa IO y4eOHOBOCHHUTATEIbHOW paboTe,
YTOOBI MOKHO OBLIO PETYIHPOBATH HATPY3KY YUAIIUXCA.

Knaccuuecknit 3ader mnpeaycMaTpuBaeT BBISIBICHUE YPOBHS 3HAHUU,
YMEHUN W HABBIKOB yYallluXcs BO BpeMs Oecenbl ydueHuka ¢ yuutenem. OH maer
MOJITHOE M TOYHOE MPEACTABJICHHE 00 YpPOBHE OOYUYEHHOCTH KaXJIOT0 YYCHHKA,
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OIHAKO OTHHUMACT MHOI'O BPEMCHH, YTO BCIACT K INCPCIPYKCHHOCTU KaK YYUTCIIA,
TaK U YUCHHUKA.

Ouyenueanue nucbMeHHOU padomuol

[lucbmeHHble pabOTHl MOJPA3NEISAIOT Ha TeKylue (MPOBEpOYHBIE) W

UTOTOBbIE (KOHTPOJIbHBIE) PabOThI; MO BPEMEHM OHM MOTYT 3aHUMATh BECh YPOK
WJIU €0 YacTh.
K MerogaM NMCBMEHHOM TIPOBEPKH  pE3yJbTaTOB OOYYEHHsSI OTHOCSTCS
NUChMEHHAs! KOHTpoJibHAs paboTa Ha 40 MuH, mpoBepouHbIe paboThl Ha 10-15 MuH
(HampuMep, peuIeHUuEe pacyeTHBIX 3aJad), MHUCbMEHHBIC JOMAallHUE 3aJaHus,
IIACBbMEHHBI y4e€T 3HAHUM OTAENBHBIX YYaIUXCA IO KapTOYKaM, XUMHYECKHE
JTVKTAHTBI, 3aJJaHNs] TECTOBOT'O TUIIA U T.II.

[ToaroToBka ydamuxcsi K KOHTPOJIbHOM paboTe yallle BCEro OCyIIeCTBISIETCS
Ha oOoOmatromux ypokax. O MpoBeIeHUU KOHTPOJIBHOM paboThl ydalluxcs
IpeIyNpexIaoT 3apaHee, YTOObl OHU MOTJIM IOJTOTOBUTHCS.

CopepxaHue KOHTPOJbHOW pPabOThl OXBaThIBAET BECh HamOOJEe Ba)KHBIH
MaTepuan KOHTPOJMpyeMou TeMbl. B Takoil OoyblION KOHTPOJBHOW paboTe
3aJlaHds JOJDKHBI OBITh €MHBIMHU JJISl YYalllUXCs BCEX YypOBHEW pa3BuTus. B
KOHTPOJIbHYI0 pPabOTy pEKOMEHJIyeTCs BKIIOYATh pa3HOOOpa3HbIe 3aJaHus:
o0oOwiarone BOIPOCHI, KAaue€CTBEHHbIE M pacyeTHblE XUMHUYECKHE 3ajauH,
LEMOYKU TNpPEBpallleHUd, TeCTOBble, rpaduyeckue 3agaHuss U T.1. HeoOxomumo
UCITI0JIb30BaTh HAWOOJIbIIIEE YUCIIO BapUAHTOB. TeTpaau AJid KOHTPOJIBHBIX padboT
ABJIAIOTCS JIOKYMEHTOM, KOTOpBI MOXET OBbITh MNpPOBEPEH aJIMHHHCTpaLUEn
IIKOJIBl U UHCIIEKTOPOM OTZENIa 00pa30oBaHusl, IO3TOMY TETPAIH AJII KOHTPOJIbHBIX
paboT AOJKHBI XPAHUTHCS B XMMUYECKOM KaOMHETE B TEUEHHE y4eOHOro roja.

[Ipy oueHMBaHMM OTBETa Y4Yallerocs HEOOXOJIMMO YYHUTHIBaTh KadeCTBO
BBITIOJIHEHUSI pa0OTHI TI0 33/ IaHHSIM.

Konmponvnaa paboma oyenusaemces ¢ yenom.
OT1meTtka «5»:
e JaH TIOJHBIM OTBET HA OCHOBE M3YYEHHBIX TEOpPHHl, BO3MOXKHA
HECYIlIeCTBEHHAas OLIMOKa.

OT1meTrka «4»:
® JIOMyCTHMa HEKOTOpasl HEMOJHOTa OTBETa, MOXET OBITh He Ooiiee NBYX
HECYUIECTBEHHBIX OMIMOOK.

Ot1meTtka «3»:
* paboTa BBINIOJIHEHA HETIOJIHO (HO HE MEHEE YeM Ha TPeTh), UMEIOTCS HE
0oJiee OTHOM CYIIECTBEHHOM OUIMOKH U 2-3 HECYIIECTBEHHBIE.

OTMeTKa «2»:
* paboTa BBHITIOJTHEHA MEHBIIIE YeM Ha TPETh,
* UMEETCS HECKOJIbKO CYIIECTBEHHBIX OIIMOOK.

27



Bo3smoxna cnemyromas cucTeMa OICHHBAHHS KOHTPOJBHOM pabOThI MO

nATUOAIIBHON CUCTEME:
IIPU BBIMOJHEHUHU Yd4eHUKOM OT 96 10 100% paboThl CTaBUTH OLIEHKY «5»;
oT 76 10 95% paboThI - «4»;

oT 50 1o 75% - «3»;
oT 20 1o 50% - «2».

[Ipu olieHKe BHIMOJHEHHUS MMCbMEHHOW KOHTPOJIBbHON paboOThl HEOOXOAMMO
YYHUTHIBATh TPEOOBAHMS €TUHOTO OporpaduIecKoro peKkuma.

Ouenusanue mecmoevix paoom

TecThl, cocToflMe W3 MATH BOIMPOCOB MOXKHO HCHOJIB30BaTh IMOCTE
U3y4YeHUs Kaxjaoro marepuana (ypoka). Tect uz 10—15 Bonpocos
UCIIOJIB3YETCS I MEPUOIUUECKOTO KOHTPOJISL.

Tect 13 20—30 BOmpocoB HEOOXOAUMO UCIIOIB30BATh JIJISI HTOTOBOTO
KOHTPOJIS.

[Tpu oreHUBaHUU UCTIONB3YETCS CICAYIOIIAs IITKaIa:

JUIS TECTa W3 IIATH BOIIPOCOB * HET OIIMOOK — OIIEHKA «5»; * OJHa OIIHUOKa -
OIICHKA «4»; * IBE OMMOKN — OIICHKA «3»; * TPU OIMOKH — OILICHKA «2».

Ecnu onienka BeicTaBisieTcs B popMe 3aueT/He3aueT, TO 3a4eT CTaBUTCS MPHU
BeintoTHeHUH 70% 3amanuii. Takas ¢opma OIEHKH HMCIOJIB3YETCS, €CIH TECT
COJICPKUT YIIPAKHEHUSI HA pacrlio3HABaHUE.

Ecnu Tect oneHuBaeTcs Mo NATHOAIBHOW CHUCTEME, TO CTaHAApTHbHIC
KPUTEPHUH OIICHOK TAKOBBI:

91-100% - omenka «5»; 81-90% - orenka «4»; 80-70% - onenka «3»; Hike 70%
- OLICHKA «2».

Ouyenka ymeHnuil pewiams pacuemusle 3a0a4u

O1MmeTKka «5»:
B JIOTUYECKOM pacCyi#cOeHuu v PEIICHUH HET OMHMOOK,

O1meTka «4»:
B JIOTHYECKOM PAaCCY’KJICHUHU U PEIICHUH HET CYIIECTBEHHBIX OIMOOK,
JTOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK

Ommemka «3»:
B JIOTHYCCKOM PACCYKICHUH HET CYIICCTBEHHBIX OIIHOOK.
JOMYCKAeTCS  CYIIIECTBEHHass OImMMOKa B  MaTEMaTHYCCKUX

pacueTax.
OTMeTKa «2»:

HUMCIOTCA CYHICCTBCHHEIC OIITHOKH B JOTNMYECKOM

pPacCyXJIeHUU U PEIICHUH.

Ouenka IKCnEepUMEHmMANbHBIX YMEHUUl (6 npouecce GbINOJHEHUA
npaKmu4uecKux pabom no UHCMpPYKyuu)
[IpakTuueckrie pabOTBI TO XWMHH BBITIOJHSAIOTCS B TETPAASX st

npakTHueckux padot. [lpu onleHnBaHUU OTYETa MO BHINOJHEHHUIO MPAKTUYECKON
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paboTel 0cO00€ BHMMAHHE YIESETCS Ka4eCTBY M IMOJHOTE CaMOCTOSATEIbHBIX
BBIBOJIOB yueHUKa. KoanuecTBo mpakTuyeckux padboT ompeieiieHo B MporpaMMe.
B Teuenue ydeOHOro rojma TeTpagu MJid MPAKTUUYECKUX padOT
XpaHUTCS B IIKOJIE.
Ot1meTka «5»:
*OKCIEpUMEHT BBINMOJIHEH MOJHOCTHIO. ClenaHbl MpaBUIbHbIE HAOIIOJNEHUS U
BBIBOJIBI,
* DOKCIEPUMEHT OCYIIECTBIEH IO IUIaHy, C YYE€TOM TEXHHUKHU
0€30MacHOCTH U MpaBui padOTHI ¢ BEIIECTBAMH U TPUOOpaMH,
* TMPOSBIICHBl OPTaHU3AIMOHHO-TPYIOBbIE yMEHHs (MOAICPKUBACTCS UYHUCTOTA
paboyero Mecra, HOpsAI0K Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCSl PEAKTUBBI).
e JlomymeHsl He 0OoJjiee JBYX HECYIIECTBEHHBIX OIIMOOK MpHU
odopmiieHUHU pabOTHI.
OT1meTka «4»:
* paboTa BBINOJHEHA, CHACJIAHbl MPABUIbHbIE HAOMIOACHUS U BBIBOJBIL:
HKCIIEPUMEHT BBINIOJIHEH HETIOJIHO WM HAOJI0Jal0TCsl HECYIIECTBEHHbIE OLIMOKU
B paboTe ¢ BeleCcTBaMU U Iprubdopamu.
Ot1meTtka «3»:
* OTBET HETOJIHBINA, paboTa BHIIIOJIHEHA IPABUILHO HE MEHEE, YEM HaIlOJIOBHHY,
JIOTyIlIeHa CyIIeCTBeHHasl OmMOKa (B XOJ€ 3KCIEpUMEHTa, B OOBSICHEHHH, B
opopmienun padotel, o Tb mpu pabore ¢ BemecTBaMu U HPHUOOPAMM),
KOTOPYIO Yy4alllMicAd HWCIpaBiisieT 1o TpeOoBaHUio yuurtens. Jlomyckaercs
odopmiieHrE pabOThI O€3 3aNMUCH YPAaBHEHUM PEaKIIUiA.
* DKCIIEPUMEHT TOJITHOCTHIO BBHITIONHEH B COOTBETCTBUH C MHCTPYKIUSAMHU U
MpaBUJIaMH TEXHUKUA 0€30MacHOCTH, HO paboTa He odopMmIIeHa.
OTmMeTKa «2»:
*BrinosHeHo MeHee MOJOBUHBI paOOTHI;
*TOMYIIEHBI ABE UK O0Jiee CYIECTBEHHBIE OIINOKY B XOJI€ KCIIEpUMEHTA, B
oOBsicHeHuHu, B oopmiieHun pabotsl, o Th mpu paboTe ¢ BemecTBaMu u
npubopamu), KOTOPbIE yUaIUNUCS HE MOKET UCTIPABUTb.

Ouenka ymenuii pewiams IKCnepuUMeHmaibHvie 3a0a4u
[Tpu o1ieHKe 3TOr0 YMEHUS CIIEeyeT YUUThIBaTh HAOIIOACHUS YUUTENS U

NpCAbABISICMBIC YHallTUMCS PC3YJIbTAThl BBIIIOJIHCHUS OIIBITOB.

Ommemka «5»:

. [Inan pemieHus 3a1a4u COCTaBJIEH IPABUIIBHO,

. OCYUIECTBJIEH MOJ00pP XUMUYECKUX PEAKTUBOB U 00OPYI0BaHMS,
. AKCIIEPUMEHT BBITIOJIHEH MTOJHOCTHIO,

. JTaHO TOJIHOE OOBSICHEHUE U ClIeTaHbl BBIBO/IBI.

Ommemka «4»:
® [UJIaH PEUICHUS COCTABJICH MPABUIILHO,
® OCYIIECTBJICH MOJ00P XUMUUYECKUX PEAKTUBOB U 000PYI0BaHUS,

29



® DKCIICPUMECHT BBITTOJIHCH ITOJTHOCTHIO,
e JIONYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIUOOK (B O0OBICHEHUHU U
BBIBOJ/IAX).

Ommemka «3»:

° IJIaH PEIICHUsI COCTABJICH MPAaBUIIBHO,
° OCYIIECTBJICH M0100p XUMHUYECKUX PEAaKTHBOB U 000PYAOBaHUA,

° HKCTIEPUMEHT BBITIOJIHEH HE MEHEE, UeM HAIoJIOBUHY, JOMYIIeHa
CYILIECTBEHHAs OIIUOKa B 00OBSICHEHUH U BBIBOJIAX,

° HKCTIEPUMEHT BBITIOIHEH MOJHOCTHIO, OTYET HE COCTABJICH

° JIONYIIIEHBI HAPYIIECHUS TEXHUKU O€30MaCHOCTH, SKCIIEPUMEHT BBITIOJIHEH

IIOJIHOCTBIO, CACIaHbl HCCYINICCTBCHHBIC OIMOKH B O0OBICHCHUU H BBIBOJAX.

Ommemka «2»:

) JIONYIIEHBI JIBe U 00jiee omMOKH (B IJIaHE PEIIeHHUs, B TOI00pe
XUMHUYECKUX, PEAKTUBOB U 000PYAOBaHUs, B OOBSICHEHNU U BBIBOJAX).
° JOTYIIICHBI HAPYIIICHUS TEXHUKH 0€301TaCHOCTH
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