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HOACHUTEJIBHASA 3AIINCKA

OcHOBY MOJX0/I0B K pa3zpaboTke mpuMepHoi padoueii mporpammsel COO no
XMMUH, K ONPEEIICHNIO O0IIEH cTpaTernn 00y9IeHUsI, BOCIIUTAHHS W Pa3BUTHUS
oOydarommuxcs cpencTBaMu ydeOHoro mpemmera «Xumms» ot 10—11
KJIacCOB Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIENTyaJbHBIe monoxkeHuss GI'OC
COO o B3anMO00YCIIOBICHHOCTH IIeNel, Comep kaHus, Pe3yNbTaToOB 00yIeHUI
U TpeOOBaHMH K YPOBHIO MOJrOTOBKH BBIITYCKHHKOB.

B cooTBeTcTBMM C JaHHBIMH MOJOXEHHSMH IpUMepHas pabouas
nporpamma COO  (0a30BbIii  ypOBEHb): YCTaHaBJIMBAeT O00s3aTesIbHOE
(VHBapMaHTHOE) TpEIMETHOE COJAEp)KaHUE, OINpPEAeseT KOJIMYECTBEHHBIE H
Ka4eCTBEHHBIC €r0 XapaKTepPUCTUKU Ha KaXKJOM JTale HM3yYeHHs IpeaMera,
npeaycMaTpuBaeT — NPUHLUIBL  CTPYKTYPUPOBAaHHS  COAEPXKAaHUS |
pacIipesieneHus ero 1o KiaccaM, OCHOBHBIM pa3/ielaM M TeMaM Kypca; HaéT
NIPUMEPHOE pacHpesiesieHne yJ4eOHBIX YacoB IO TEMATHYECKHM pasfeiam,
PEKOMEHIYEeT TNPHUMEPHYIO IOCIEIOBATEIbHOCTh H3YYEHHUSI OTACIBHBIX TEM
Kypca ¢ Y4€TOM MEXIPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH, JOTHUKH
y4e0HOTOo Iporecca, BO3pacTHRIX ocobeHHOCcTer ywammxcs 10—11 ximaccos;
AT METOIMUYECKYI0 MHTEPIIPETALNIO [IeIel M3ydeHHUs MpeaMeTa Ha YpOBHE:
COBPEMCHHBIX MPUOPUTETOB B CHUCTEME CpEIHEro oOmero ooOpa3oBaHus,
COJICPIKATENBHON XapaKTEPUCTUKU IUIAHUPYEMBIX DPE3yJbTaTOB OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHOM IPOrpaMMbl CpeJHEro oOmero oOpa3oBaHUS
(JIMYHOCTHBIX, METANpPEJMETHBIX, MPEIMETHbIX), OCHOBHBIX BHIOB y4eOHO-
MO3HABATEJILHOM JIESITENIbHOCTH YYEHHKA [0 OCBOCHHIO COJICPIKAHMUS TIpEeIMETa.
ITo BceM Ha3BaHHBIM MO3UIIMSM B IIPOTpaMMe COOJIIOJIEHA ITPEEMCTBEHHOCTD C
[TpumepHoii paboueil mporpaMMoii OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMUHU
(151 8—9 KIaccoB 06pa3oBaTeNbHBIX OPraHU3alMii, 6a30Bbli ypoBeHs)®.

JanHass mporpamMMa SIBIISIETCSI OPUEHTHPOM JUIS COCTaBJIEHHsS pabodmx
IporpamM, aBTOPhl KOTOPBIX MOTYT MpPEMJIOXKHTh CBOW TMOAXOA K
CTPYKTYPHUPOBAHHUIO U MOCIIEI0BATEILHOCTH U3yUYEHUs y9eOHOro MaTepuaa, a
TaKke CBOE BHACHHE OTHOCHUTEIHHO BO3MOXXHOCTH BBIOOpa BapHaTHBHOMN
COCTaBILIONICH COAEpKaHMS MpeaMeTa JOHNOJHHUTEIbHO K 00s3aTelbHOM
(MHBapWaHTHOI) YaCTH €r0 COAEepPKAHUS.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O
HPEAMETA «XUMMUA»

XuMH4eckoe 00pa3oBaHue, I0JydyaeMoe BBIITYCKHUKAaMH CPEJIHEH IIKOJIBI,
ABIISICTCSI HEOTBEMIIEMOW dYacThio WX oOpa3oBaHHOCTH. OHO CIIyXHUT
3aBEepIIAIONIMM 3TalloM peaju3allii Ha COOTBETCTBYIOLIEM €My 0a30BOM




YPOBHE KITIOYEBBIX IIEHHOCTEH, MPHUCYIINX MEIOCTHOW CHCTEME XUMHUYECKOTO
oOpazoBaHMs. OTH ICHHOCTH KacaroTCsi IIO3HAHUS 3aKOHOB IPUPOJIHI,
(opMHpOBaHHS MHPOBO33PEHUS M OOWICH KyJNbTyphl 4YEIOBEKa, a TaKXkKe
9KOJIOTHIECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M MIPUPOITHON
cpene. Peannsyercss xuMuueckoe 0Opa3oBaHUE yYallUXCsl CPEAHEH IIKOJBI
cpeactBamu ydeOHoro mnpenmera «XHMHUS», COAEP)KAHHE U IOCTPOCHUE
KOTOPOTO OIIpEJeNICHbl B IpOrpaMMe ¢ Y4&TOM crieliM(UKN HAyKH XUMUH, €€
3HAYEHUs B MO3HAHUH MIPUPOJIBI U B MAaTepUAIbHOM KU3HH OOIECTBA, a TAKXKe
¢ yu€toM oOmMX Iened ¥ NPUHIMIOB, XapaKTEPH3YIOMIMX COBPEMEHHOE
COCTOSIHME CHCTEMBl cpenHero oOmero oo6pasoBanusi B Poccuiickoit
@enepaunn. Tak, Hanmpumep, npu (OPMUPOBAHHUU COJEPXKAHHS IIpeIMETa
«XUMHS» Y4TEHBI CIEIYIOUINE MOJO0XEHUS O CIEeUU(UKEe W 3HAYCHNH HayKH
XUMUH:

XuUMHSL KaKk 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MI'PacT O0COOYIO poJib B
COBPEMEHHOW NMBWJIM3AaMH, B CO3JaHMM HOBOH 0a3bl MaTepHaIbHOMN
KynsTypel. OHa BHOCHT CBOHM BKIajg B (popMHpOBaHHE PpaIMOHAIBEHOTO
HAY4YHOTO MBIIUICHUS, B CO3JaHHE IEJIOCTHOTO MpEICTaBJICHHUs 00
OKpY)KalOllleM MHpE KaK O €IMHCTBE IPHUPOIBl U YeJIOBEKa, KOTOpoe
(dopMupyercst B XMMHH Ha OCHOBE IOHMUMAaHUs BELICCTBEHHOT'O COCTaBa
OKPY’KaIOIIEeT0 MUPa, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOSHHEM BEIlECTB,
UX CBOMCTBaMHU M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHHUSL.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMHU, XUMHS CTajia
HEOTHEMJIEMOH 4YacThbl0 MHPOBOH KYyJIbTYpPBI, HEOOXOAUMBIM YCIOBHEM
YCIIEIIHOTO TPyZJa WM JKM3HH Kaxjgoro wieHa obmectBa. CoBpeMeHHas
XMMUsI KaK HayKa co3MjaTesNbHas, KaKk Hayka BBICOKHX TEXHOJIOTHH
HampasjieHa HA pelIeHHe IJI00ANbHBIX NPOOJIEM YCTOHYMBOTO Pa3BHTHS
YeJI0BeUeCTBA — CHIPHEBOM, YHEPIreTHUECKOH, NMUIIEBOH, 3KOJIOTHYECKOH
0€3011aCHOCTH U OXPaHBI 37I0POBbSL.

B cootBercTBUE ¢ obummu nensmu v npuHnunamu COO copepkaHue
mpeamera  «Xumusa» (10—11 kmaccel, 0a30BBIi  YpOBEHb H3Y4YCHHS)
OpUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO IOATOTOBKY
oOyuaromuxcs, HEOOXOAMMYI0 UM JUIi BBIPAaOOTKH MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCIENIHOTO BKJIIOYEHHS B JKHU3Hb COIIMyMa, IPOJOJDKCHUS
00pa3oBaHUs B Pa3NUYHBIX OONACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocTaBnsronMu  IpeMera  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranndeckast xumus» U «OOImas U HeopraHuyeckass XMMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOI HayKH:
chucTeMa 3HAHUM 1O HEOPraHW4YeCKOW XWUMHHU (C BKIIOUYEHHEM 3HAHWH W3
oOmieil XMMHUM) W opraHudeckoil xumuu. PopMHUpOBaHHE AHHON CHCTEMBI
3HAaHUHM IPU U3YyUCHHUH IMpeaMeTa 00ecreduBaeT BOZMOKHOCTh PACCMOTPEHHUS
BCEro MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPHUI
XMMUH.

CrtpykTypa comepkanusi KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHu4YecKas XMMUs» chOPMUPOBAHA B IPOTPaMME Ha OCHOBE CHCTEMHOTO



MOIX0/a K M3YYCHHIO Y4eOHOTO Marepuasia W OOYCJIOBJICHA HCTOPHYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAaHWH Ha ONPENEICHHBIX TEOPETHUECKIX
ypoBHsiX. Tak, B Kypce OpraHHYECKOW XMMHUH BEIIECTBA pACCMATPHUBAIOTCS Ha
YpOBHE KIIACCHYECKOI TEOPHH CTPOCHUS OPTaHMYECKUX COSAWHCHHH, a TaKkKe
Ha YpOBHE CTEPEOXMMHYECKHUX U DJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUU
BemiecTB. CBeieHHs1 00 U3y4aeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTHU —
OT YTJCBOAOPOAOB 0O CIIOKHBIX OHMOJIOTHUECKH AKTHBHBIX COCTUHCHUI. B
Kypce OpraHMYEeCKOH XHMHHU TMOJy4aroT pa3BUTHE CGHOPMUPOBAHHBIC B
OCHOBHOHM IIKOJIE TEepBOHAYANbHBIE MPEACTABICHUS O XWMHUYECKOW CBS3H,
KJacCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
HX CTPOCHUS, 0 XUMHYCCKON PEaKITHH.

I[lon HOBBIM yriioM 3peHHS B MpeaMmere «XUMHS» 0a30BOTO YpOBHS
paccMaTpuBaeTCs U3yUCHHBI B OCHOBHOM IIIKOJIE TEOPETHUSCKUI MaTepHual U
(akTOJIOTMYECKIE CBEACHUS O BEIIECTBAX M XMMUYeCKoil peakmmu. Tak, B
9acTHOCTH, B Kypce «OOmas © HeopraHmueckas XUMHUS» YYaIlIuMCS
MIPEIOCTABIICTCS BOSMOYKHOCTh OCO3HATH 3HAYCHHE MIEPHUOTUIECKOTO 3aKOHA C
OOIIETEOPETUUECKIX W  METOJOJOTHUECKHX IO3UIMH, TJIyOXe IOHATH
UCTOpHYECKOE M3MEHEHHE (YHKLUUI STOr0 3aKoHa — OT o0oOIaromen 1o
OOBSCHSIONIEH ¥ MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHUM O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYITHOCTH U
3aKOHOMEPHOCTSX NpOTeKaHHs JomoyiHseTcss B Kypcax 10 m 11 xmaccoB
JJIEMEHTaMHU COJCPKAHUS, UMCIONIIMMH KYJIBTYPOJIOTHUSCKUN M TPUKIATHON
XapakTep. OTH 3HAHHSA CIHOCOOCTBYIOT ITOHHMAHHWIO B3aUMOCBSI3H XHMHHU C
IPYTHUMHU HAayKaMH, PacKpbIBalOT €€ pOJb B MO3HABATEIHFHON M MPAKTHYCCKON
JESITETFHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHIO YBAXKCHHS K IPOILECCY
TBOpYeCTBA B OOJACTH TEOPUH W TPAKTHYCCKUX NPWIOKECHUH XUMUH,
ITOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBAaTHCS B OOIIECTBEHHO W JHYHOCTHO
3HAYUMBIX TNPOOJEMaxX, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIHBATH
HHPOPMALIMI0 M NPUMEHATh €€ JUIsl [OMOJIHCHHs 3HAHUH, pPeUICHUS
HMHTEJUIEKTYaJbHBIX M OJKCIIEPHUMEHTAIBHBIX MHCCIEIOBAaTeNbCKUX 3amad. B
LIEJIOM CoJiepKaHue yueOHOro npeamMera « XUMUs» JaHHOTO YPOBHS U3Y4EHUs
OpHEHTHPOBAHO Ha (POPMUPOBAHHE Y YUAIIUXCS MHPOBO33PEHUECKONH OCHOBBI
JUIA TTIOHMMaHU (QHUIOCOPCKUX HAEH, TaKMX KakK: MaTepHalbHOE EIMHCTBO
HEOPTaHMYECKOTO U OPTaHIMYECKOTO MUPa, O0YCIIOBIICHHOCTh CBOICTB BEIIECCTB
HX COCTaBOM WU CTPOEHHMEM, II03HABAEMOCTh NPUPOAHBIX SIBICHUU MyTEM
9KCIIEPUMEHTA W PEIICHUs NPOTUBOPEYHMH MEKIY HOBEIMU (aktamu
TEOPETHUYECKUMH MPEINOChUIKAMHM, OCO3HAHHWE PpOJIM XUMHUM B PELICHUU
9KOJIOTUYECKUX MpoOIeM, a TakKe NpoOlieM COCpeKEHHs IHEPreTHUYCCKUX
PECYpCOB, ChIPbS, CO3/1aHUS HOBBIX TEXHOJOTUH 1 MaTEpPHAJIOB.

B mmane pemeHus 3agad  BOCHMTAHHS, pa3BUTHS U COLMAIN3AIUH
00yJaromuxcs MPUHATHIC TPOTPAMMOI IOJXOIBI K ONPEISIICHHIO COICPIKaHUs
U TIOCTPOSHHS TpeAMeTa MPeoyCMaTpHBAaIOT (OPMHUPOBAHUE Yy YUAILIHXCS
YHHUBEpCANBHBIX YUEOHBIX JACHCTBHH, HMEIONIMX 0a30BOe 3HAYEHHUE [UIA
Pa3NMYHBIX BHUIOB NEATEIHHOCTH: DPEUICHHS NpoOieM, IOWCKa, aHaiu3a M



o0paboTkn  wHPOpPMAIMKM, HEOOXOAWMBIX JJII TPUOOPETEHHS  OIbBITa
MIPaKTUYECKOH M HUCCIENOBATEIbCKON NEATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE
MECTO B ITIO3HAHUH XMMHH.

HNEJN U 3AJTAYA YYEBHOI'O ITPEJMETA
«XHUMMUS»

B npaktuke nmpenonaBaHuss XMMHM Kak B OCHOBHOW, TaK W B CpenHeEH
LIKOJIE, IPU ONPENENIEHUH COAEPKATENBHON XapaKTePUCTUKU LENel H3y4eHUs
mpeaMeTa HalpaBICHHEM IEPBOCTENIEHHOM 3HAYMMOCTH  TPaIULMOHHO
npu3Haércs (OPMHPOBAHHME OCHOB XMMHUYECKOH HAyKH Kak o0macTa
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON ACITEILHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C METOAUYECKONH TOUKH 3PEHUSL
TakOW MOAXOJ K OIPEICIICHUIO LEeJIed U3y4eHUs IpPEeAMeETa sBIIIECTCS BIIOJHE
OIIPaBJIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs IVIABHBIMU IIETSMM H3Yy4YeHHs MpeaMeTa
«XuMus» B cpeiHeil mKosie Ha 6a30BOM yPOBHE SIBISIOTCS:

(opMHpOBaHME  CHCTEMBI  XMMHYECKMX 3HAHHH KaKk  BaKHEHIICH
COCTaBIAIOLIEH €CTeCTBEHHO-HAy4YHONU KapTHUHBI MUpPa, B OCHOBE KOTOPOIl
JeKaT KIIOYeBbIe MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBl U TEOPHU XHUMHUH,
OCBOEHHE S3bIKA HAyKH, YCBOCHHE M NMOHHMAaHHME CYIIHOCTH JOCTYIHBIX
00001eHniT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpHEH
UX Pa3BUTHS U CTAaHOBJIECHUS;

(opMupoBaHHE U pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAAX IO3HAHUS
BEIIECTB M XHMHUYECKHUX peaKIui, HEOOXOOUMBIX Il HPHOOPETEHHS
YMEHUIl OpPHEHTHPOBATHCS B MHpE BEIIECTB M XHMHUYECKHX SBJICHUI,
HMEIOIIUX MECTO B IIPUPOAE, B IPAKTUUECKON U IOBCEAHEBHON XKU3HY;

pa3BUTHE YMEHHH M CrIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOIOJICHUEM U
OOBSICHEHHEM  XMMHYECKOTO  DKCIIEPUMEHTa, COOJIOJEHHEM  IpPaBHII
0€3011acHOTO OOPAICHHMS C BEIIECTBAMH.

Hapsany ¢ sTuM coznepkaTenbHas XapaKTEpUCTHKA LeTIeH U 3a/1a4 U3y4eHUs
mpeaMeTa B MIpOrpaMMe yTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMH IIPHOPUTETaMHU B CHCTEME 001Iero cpeHero oopaszoBanust. CeroqHs B
NpenojaBaHuy XUMHUH B Oousiblneil cremeHH OTHAETCS NpeNnovTeHHE
NPAaKTHYECKOH KOMITIOHEHTE COJAEpXKaHUs OOydYeHHs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHWKA INKOJBI, BIAACIONIETO HE HA0OpPOM 3HAaHUH, a
(yHKIMOHATIBHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH W YMEHUSIMH aKTHBHOTO
MONyYCHNsI 3HAHWK M TPUMEHEHHS HX B pEaNbHOW JKM3HU JUIS PEUICHUS
[IPaKTUYECKUX 3a7ad.

B o510l cBa3u npu u3ydeHuu npeaMera «XUMMS» JOMHHUPYIOLIEE
3HaueHHE NMPUOOPETAIOT TAKUE LEIH U 3a/1a4H, KakK:

ajanTanys oOydaromuxcst K yCIOBUSM JIMHAMHYHO Pa3BHBAIOIIETOCS MHpa,
(OpMHpOBaHUE WHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
camM000pa30BaHMIO, COTPYJHHUYECTBY, CaMOCTOSITEIbHOMY IPHHSTHIO
IPaMOTHBIX PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C



BEIIECTBAMH U UX IPUMEHEHUEM;
tdopmMupoBarre y OOy4arOIIMXCs  KIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITCTEHIINI), WMEIONINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUIHBIX
BHJIOB JEATENBHOCTH: pEIIeHUs MpoOJieM, MOWCKa, aHANu3a U 00pabOTKH
nHdopmanuy, HEOOXOMUMBIX JUIs NPHOOPETCHUS OIbITA JEATEIHLHOCTH,
KOTOpasi 3aHUMAET BaKHOE MECTO B TIO3HAHUM XMMUH, & TAKIKE JUIS OLICHKH

C MO3UIUK HKOJOTUYECKON 0Ee30IacHOCTH XapaKTepa BIMSHUS BELIECTB U

XMMHUYECKHX MPOLIECCOB HA OPraHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENILHBIX HMHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKUX

CIIOCOOHOCTEN 00YYaIOIIUXCS: CHOCOOHOCTH CaMOCTOATENIbHO HPHOOpeTaTh

HOBBIC 3HAHMS 110 XMMHH B COOTBETCTBHH C XH3HEHHBIMHU ITOTPEOHOCTSIMH,

HCTIOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JUI MOUCKA U

aHaiM3a y4eOHOM M HAyYHO-TIOMYJISIPHOM HMH(OpMAalMM XHMHYECKOTO

COIEPKAHMS;

(hopMHpOBaHUE U Pa3BUTHE Y OOYYAIOIINXCS aCCOIHMATHBHOTO U JIOTHYECKOTO
MBIIIICHUSI, HaOII0JaTebHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOIMMBI, B YAaCTHOCTH, IPH IIAHUPOBAHHH U MPOBEICHUH
XMMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIHTaHHE Yy oOy4arommxcs yOeKAEHHOCTH B  TI'yMaHHCTHYECKOM
HaIpaBICHHOCTH XHMHUH, €€ BaXKHOW pPOJIM B PEHICHUH TITI00AIBHBIX
npobiem PpaLOHANIBHOTO MPUPOJIOTIOIb30BaHUS, TIOTIOJTHEHHUS
SHEPreTUYECKHX PECypcoOB M COXPaHEHHS IPUPOJHOTO PaBHOBECHS;
0CO3HAHMS HEOOXOJMMOCTH OEpEeXHOT0 OTHOLICHHS K NMPHUPOJE M CBOEMY
3/I0POBBIO, @ TaK)Ke IMPUOOPETEHHs OIbITA HCIIOIb30BAHMS IOJyYSHHBIX
3HAHWH JUIA TPUHSTHS TPAMOTHBIX PEIICHWH B CHUTyalUsX, CBA3aHHBIX C
XMMHUYECKUMHU SBJICHHUSIMU.

Henn m 3amaum w3ydeHHs NpenMera «XUMHS» HOIYyYHIH MOAPOOHYIO
METOIMUYECKYI0 HMHTEpIpeTaluio B pasgene nporpammel «[lmanupyemble
pe3ynbTaThl OCBOCHHUS IIpefMeTa», Onarogaps 4eMy OOECIeueHO YETKOe
MPEACTABIICHUE O TOM, KAKUE€ 3HAHUA U YMEHHUA UMCIOT MPAMOE OTHOHICHUC K
peanu3anyuy KOHKPETHOU LENH.

MECTO YYEBHOI'O IPEJIMETA «XUMMHUS» B
YUYEBHOM IUVIAHE

B cucreme cpemnero obmiero oOpa3oBaHus «XHUMHS», H3ydaemasl Ha
0a30BOM ypOBHE, MPU3HAHA 00s3aTEILHBIM YI€OHBIM MTPEIMETOM, BXOISIIUM B
COCTaB MpeaAMeTHOM o0macTh «EcTecTBEeHHBIE HAYKW». YUeOHBIM TUTAHOM Ha €€
n3ydeHne orsefeHo 70 yueOHbIX yacos, o | gacy B Hemento B 10 u 11 kmaccax
COOTBETCTBEHHO. B TeMaTHueckoM IIaHUPOBaHMM YKa3zaH pe3epB ydeOHOro
BpPEMEHH, KOTOPOE PEKOMEHIYETCsl ISl peasiu3alnui aBTOPCKUX MOAXOIOB IO
UCTIONIH30BAHHIO PAa3HOOOPa3HBIX ()OPM OpraHM3alyy yueOHOro Ipoliecca.



INJIAHUPYEMBIE PE3VYJIBTATHI
OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMMUS»

OI'OC  ycranaBiamBaeT TpebOBaHMA K  pe3yibTaTaM  OCBOCHHS
00yJaroOmKUMHUCS TIPOTpaMM CcpenHero oOmero o0pa3oBaHHA (JIMIHOCTHBIM,
METanpeIMEeTHBIM H TPEIMETHBIM). HaydHO-MeTOIUYecKkod OCHOBOWM i
pa3paboTKu IUIAaHUPYEMBIX pe3yJIbTaTOB OCBOEHHsI IIPOIpaMM CpEIHEro
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-/IESITEIbHOCTHBIH OAXOI.

JIMYHOCTHBIE PE3YJIbTATbI

B coorBeTcTBUU C CUCTEMHO-ACATCIbHOCTHBIM IHOAXOAOM B CTPYKTYPC
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPCIAMETA «XuMHus» Ha YPOBHE CPEAHETO
0011ero 00pa3oBaHMS BEIICICHBI CICAYIOINE COCTABIIIONIIE:

OCO3HaHWE OOYYAIONMIMMHUCS POCCHHICKON TpaKTaHCKOW WMISHTHIHOCTH —

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIEHOCTH H CAMOOTIPEICIICHUIO;
HaJIMYHE MOTUBAINU K O0YICHHIO;

L[eJICHANIPABICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHHH JMYHOCTH HAa OCHOBE

KITIOYEBBIX [ICHHOCTEH M UCTOPUUCCKUX TPATUIIHA 0a30BO HAYKH XUMUH;
TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBAaThCS B CBOEH

ACATCIIBHOCTHU HNEHHOCTHO-CMBbICJIOBBIMU YCTaHOBKaMH, MpucymmumMu

1IEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa3oBaHusl;

HAJINYKME MPABOCO3HAHMS JKOJOTHUECKOW KYJIHTYPHl U CIIOCOOHOCTH CTAaBHUTh
1ECIIU U CTPOUTD ) KU3HCHHBIC IIJIAHbI.

JInyHoCTHBIE pe3yIbTaThl OCBOCHUA IIPEAMETA «XHUMHUA» JOCTHUI'alOTCs B
eIWHCTBE YYEOHONH ¥ BOCHHTATENFHOW HdesrenbHocTH OpraHm3anuu B
COOTBETCTBUM C TyMaHUCTUYECKHMH, COIHMOKYIBTYPHBIMH, IYXOBHO-
HPAaBCTBEHHBIMH [EHHOCTAMH ¥ HACaJaMH pPOCCHHCKOTO TPaXKTaHCKOTO
oOmiecTBa, TPUHATBIME B OOIIECTBE HOPMAMH H TIPaBUIIAMH TIOBEICHUS,
CHOCOOCTBYIOIIMMK ~ TIpOILIECCaM  CaMOITO3HAHUS, CaMOpa3BUTUS U
HPABCTBEHHOT'O CTAHOBJICHHUS JINYHOCTH O0YJAFOIIIUXCS.

JIngyHOCTHBIE pe3yabTaThl OCBOCHUA TMPECAMETA «XUMHUA» OTpaXaroT
chopMHUPOBAaHHOCTh OMBITA TO3HABATEILHOW M MPAKTHYECKOW JIEATEITHHOCTH
00yJaromuxcs Mo peagn3anuy IPUHIATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIEe
B 4aCTH:

1. I'pak1aHCKOro BOCIHTAHUS:

OCO3HaHMA OOYYAIONMMHCSA CBOMX KOHCTHTYIHMOHHBIX IIPaB M OOs3aHHOCTEH,
YBa)K€HUS K 3aKOHY U IIPABOIIOPSIIKY;

IIPEACTABICHUSI O COLMAIbHBIX HOpMax M IPaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JIESTEIILHOCTH IIPU CO3JaHUHU Y4eOHBIX
MIPOEKTOB, PEIICHWH Yy4eOHBIX M MO3HABATEJIBHBIX 3a/1a4, BBINOJHEHUH



XMMHYECKHUX HKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMaTh M NPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTUKY |
apryMeHTbl JAPYIMX TIpH aHaJW3€¢ pa3IWYHBIX BUAOB  y4eOHOU
JeATEbHOCTH;

2. IIaTpHOTHYECKOr0 BOCTIMTAHMS S

LHEHHOCTHOTO OTHOIIGHHS K MCTOPHYECKOMY U HAYYHOMY HACJICIUIO
OTE€UECTBEHHOM XMMUHU,

YBaXEHHUsS K MPOIECCY TBOPYESCTBA B OOJIACTH TCOPUHM M MPAKTHYCCKOTO
NPUMEHEHHUST XUMHUHU, OCO3HaHUS TOrO, UYTO JOCTIDKEHUS HAyKH ecCTh
Pe3yIbTAT JUIUTENIBHBIX HAOIIOJACHUM, KPOTOTIUBBIX YKCICPUMEHTATBHBIX
MIOMCKOB, TIOCTOSIHHOTO TPy/la YYEHBIX U MPAKTUKOB;

HMHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJYYEHUH U TIOCTEYIONIEM aHATH3E
nHPOPMALIUK O TEPEHOBBHIX TOCTIDKEHUSIX COBPEMEHHOW OTEYEeCTBCHHOM
XUMUU;

3. I[yxonﬂo-ﬂpancrnenﬂoro BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, STHIECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHMBATH CUTYAINH, CBA3aHHbBIC C XUMUUCCKUMHU SIBICHUSIMH, U
NPUHAMAaTh OCO3HAHHBIC pEIICHHS, OPHEHTUPYSICh Ha MOPAIBHO-
HPaBCTBEHHbIC HOPMBI M ICHHOCTH;

TOTOBHOCTH OLICHHWBAaTh CBOE IOBEICHHWE M IOCTYNKH CBOMX TOBApHIIEH C
MTO3MIMH HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIEICTBHHA ITHX
MIOCTYTIKOB;

4. ®opMHUPOBaHHS KYJIbTYPbI 310POBbSI:

MIOHMMaHUA IEHHOCTeH 370poBOoro W 0Oe3omacHOro obpasza  >KH3HH;
HEOOXOJMMOCTH  OTBETCTBEHHOTO  OTHOIIEHHS K  COOCTBEHHOMY
(bU3MYECKOMY U IICHXUYECKOMY 310POBBIO;

coOmoieHNsT TpaBuiI 0e30macHOro OOpaIleHHsT C BeleCTBAMU B OBITY,
[IOBCEIHEBHOM >KM3HU U B TPYJOBOM AEATEIbHOCTH;

MOHMMAaHHUS I[IEHHOCTH TIpaBWJ HWHIUBHIYAIBHOTO M  KOJUIEKTHBHOTO
0€30I1aCHOr0 TOBEJICHUSI B CUTYalHUsIX, YTPOXKAIOUIUX 370POBBI0 M JKU3HH
JIO/Iell; OCO3HAHWS TOCIENCTBUH M HENPUSATHS BPEIHBIX IPHBBIYEK
(YnorpeOiieHHs aKoros, HAPKOTHKOB, KypEeHUsI);

5. TpyaoBoro BocnuTaHHUs:

KOMMYHUKaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BaTEILCKOM
JeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOH, TBOPYECKOH M JPYrMX BHAAX
JEeSITebHOCTH;

YCTQHOBKH Ha aKTUBHOE yYacTHE B PEIICHUHU NPAKTUYECKHX 3a/1ad COLMAIBLHON
HaTpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIBI);

HHTEpeca K MPaKTHUECKOMY HM3YYEHHUIO MPO(EcCHil pa3IMdHOro poja, B TOM
Yrciie HA OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN TI0 XUMHH;

YBa)KEHUS K TPYAY, JIOASIM TpyJAa U pe3yabTaTaM TPYIOBOH NeSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHAWBHAYAIbHOW  TPAcKTOPUHU



oOpaszoBanusi, Oyamymieldd mpodeccMd ©W pealn3alud  COOCTBEHHBIX
JKM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XFMHWH, HHTEPECOB U MOTpeOHOCTEH 001IIecTBa;

6. DKOJIOrHY€eCKOro BOCHUTAHHUS:

9KOJIOTHYECKH IeIecO00pa3HOro OTHOIICHWS K MPHUPOAE, KaK HCTOYHHKY
CyIIECTBOBAHMS XU3HH Ha 3emIie;

MOHUMaHHs TJIOOATBHOTO XapakTepa JKOJOTMYSCKUX MPOOJIeM, BIHSHUSL
SKOHOMMYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLUAIBHON
cpensl;

0CO3HaHHSI HEOOXOAMMOCTH UCIIOIb30BAHMS JOCTHIKEHUH XUMHH JJIsl PEIICHUS
BOIIPOCOB PallMOHAIILHOT'O IIPUPOOIOJIB30BAHNS;

aKTUBHOTO  HENpUATUA  JI€UCTBUHM, NPHUHOCALIUX Bpel  OKpYKarolleu
MPUPOIHON  cpede, YMEHHsA  MPOTHO3UPOBATH  HEOJATONPHUSTHEIC
SKOJIOTMYECKHE  MOCJIEICTBUS  NPEANPUHUMAEMBIX  JOEUCTBUH U
MpeIOTBPALIATh UX;

HaJIM4usl Pa3BUTOrO SKOJOTMYECKOI'O MBIIIIEHHS], SKOJIOTMYECKON KYyJIbTYpHI,
ONbITa  JAEITENBHOCTH  HKOJOTMYECKOM  HAaNpaBIEHHOCTH,  YMEHUS
PYKOBOJCTBOBATbCSI MMH B II03HABaTEIbHOW, KOMMYHHUKAaTUBHOW U
COLMAJIBHOW NpaKTHKE, CIIOCOOHOCTH M YMEHHs aKTHBHO MPOTHBOCTOSITH
UeoJI0ruu xeModoouw;

7. lleHHOCTH HAYYHOT'0 O3HAHHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTHKH;

MOHMMaHusS crenuUKd XAMUH KaK HayKW, OCO3HaHus e€ pond B
(GOPMHUPOBAHMU  PAIMOHAILHOTO  HAYYHOTO  MBIIUICHHS, CO3JIaHUU
[IEJIOCTHOTO TMPEACTaBIeHUSI 00 OKpYXKalolleM MHpe Kak O eIWHCTBE
MPUPOJBl M YEIIOBEKa, B MO3HAHWU TPHUPOTHBIX 3aKOHOMEPHOCTEH U
pelreHnn npodIeM COXpaHSHHS IPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0H 3HAYUMOCTH XMUMHUU JJIS1 COBPEMEHHOH ITHBIITH3AIINN:
B ¢ TYMaHHCTHUYCCKOW HANPABICHHOCTH W BaXHOH POJH B CO3MaHUU
HOBOH 0a3bl MaTepHANBHOW KYJIBTYpBI, PEHICHUU TIO0AIBHBIX IMPOOIIEM
YCTOMYMBOIO Pa3BUTHS 4YEJOBEYECTBA — CHIPHEBOM, OJHEPreTUUYECKOM,
MUIIEBOM ¥ 9JKOJOTHYECKOW O€30MmacHOCTH, B Pa3BUTUU MEJUIIMHEI,
o0ecrieyeHNH YCJIOBHM YCIHEIIHOTO TPyJa W IKOJIOTHIECKH KOM(pOPTHOM
JKM3HH Ka)KI0I0 4jieHa OOIIeCTBa;

©€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB
MO3HAHUS, WCTONB3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCTIONIL30BaTh TMOJydaeMble 3HAHHS JUIsl aHaIu3a U OOBSICHEHHS SBJICHUN
OKPYXKAIOUIero MUpa U MPOUCXOIALIUX B HEM U3MEHEHUH; YMEHHUs JeNaTh
000CHOBaHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS
JAHHBIX C LEJbI0 TOJTYYEHHs! TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CAMOCTOSITEILHO HCIIOIL30BATH XUMUYCCKHE 3HAHUS IS
peleHus MpooOieM B PeabHBIX )KU3HCHHBIX CUTYAIHSIX;

HHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON ACSITEIbHOCTH;



TOTOBHOCTH ¥  CIIOCOOHOCTH K  HENPEpPhIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K aKTHBHOMY IOJTYYSHHIO HOBBIX 3HAHHHU 110 XMMHU B
COOTBETCTBHH C )KU3HEHHBIMH IOTPEOHOCTAMY;

HHTEpeca K OCOOCHHOCTSM TPyAa B pa3IMYHBIX cdepax mpodeccrHoHamIsHON
JeATEILHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yiIbTaTbl OCBOSHHUS y4eOHOTO mpeaMeTra « XUMUs» Ha
YpOBHE cpepHero o0mero o0pa3oBaHMs BKIIOYAIOT: 3HAUYMMbBIE IS
(GbopMUpOBaHUST ~ MHPOBO33pEHHsI  O0ydalomMXcs  MEXIUCHHUIUIMHAPHBIE
(MexnpenMeTHble) OOIMIEHAyYHBIE TIOHATHSA, OTPaKAaloIde IIEITOCTHOCTH
HAyYHOH KapTHUHBI MHPa M CHEIM(HUKY METOMOB IO3HAHUS, HCIOIB3YEMBIX B
€CTECTBEHHbIX HayKaX (Marepus, BEIIECTBO, JHEpIus, SBICHHE, IPOIECC,
cucTeMa, HaydHBIH (DakT, NPHHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, HCCIEIOBaHME, HAONIOACHHE, W3MEPCHHE, O3KCIEPUMEHT M Ap.);
YHHBEpcalbHbIe y4cOHbIE ACHCTBUS (IO3HABAaTENbHBIC, KOMMYHHKAaTHBHBIC,
peryjiaTuBHbBIE),  obOecneuyuBatomue  (GOpMHUpOBaHHE  (YHKIMOHAIBHON
IPaMOTHOCTH M COLIMAIIBHONH KOMIETEHIMH OOYYaIOIIUXCs; CHOCOOHOCTD
oOyyJaromuxcs UCTIONB30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHpPOBO33pDEHUYECKHE 3HAHMSA M yHUBepcalbHble Yy4eOHbIe JeiicTBUA B
[I03HABATEJILHOM U COLUAJILHOM NPAKTUKE.

MertamnpeaMeTHble pe3yibTaThl OTPAKAIOT OBJA/IEHHE YHHBEPCAIbHBIMHU
y4eOHBIMH  IO3HABaTEIbHBIMH, KOMMYHHKATHBHBIMH M  PETYJISATUBHBIMU
IEUCTBUSIMU.

Ognaodenue YHUGepcanbHblMu yueonvImu no3nasamenbHblMU
deiicmeuamu:

1. Ba30BBIMH JTOTHYECKHUMH JeHiCTBHSIMH:

CaMOCTOSATENBLHO (POPMYIIHPOBATH M AKTYAIN3UPOBATH IIPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

ONpeneNnaTh Lend JeSITeIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEpUU UX
JOCTHKEHHSI, COOTHOCUTb PE3yIbTaThl JESATEIbHOCTH C MOCTaBICHHBIMU
LEJISIMU;

HCTIONB30BaTh HPU OCBOCHWM 3HAHUI NPUEMBI JIOTHYECKOTO MBIIIICHUS —
BBIIENATh XapaKTepHbIE MPHU3HAKH TIOHATHH W yCTaHaBIMBaTh HX
B3aMMOCBSI3b, HCIIONB30BATH COOTBETCTBYIOIINE MOHATHS I OOBSICHEHUS
OTIENBHBIX (DAaKTOB W SBJICHUH;

BBIOMpAaTh OCHOBAaHUS W KPHUTEPUH MO KIACCH(PHUKAIWK BEIECTB U
XMUMHYECKHUX PEaKIHii;

YCTaHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXIY HM3y4aeMbIMH

SIBJICHUSIMH,;
CTPOUTL JIOTUYCCKUEC PACCYIKIACHUA (I/IH,HyKTI/IBHbIe, ACAYKTHUBHBIC, 110
aHalior I/II/I), BBIABJIATH 3aKOHOMEPHOCTHU nu MMPOTUBOPCUUS B

pacCMaTpuBACMBIX ABJICHUSAX, (bOpMyJ'IPIpOBaTL BBIBOJIBI U 3aKJIFOUYCHUA,
IIPUMEHATE B IIPOLECCEC IMO3HAHUA HCIIOJIB3YEMBIC B XWUMHUHN CHUMBOJIMYCCKUE



(3HaKOBBIE) MOJENH, NPeoOPa3OBBIBATH MOJIEIBHBIE IPEACTABICHUSI —
XAMHWYECKUN 3HaK (CHMBOJ) 3J€MEHTa, XUMHUIecKas GopMmyra, ypaBHEHHE
XAMHYECKOH pEeaKkIyyd — MpH pPELICHUH Y4eOHBIX MO3HABATENBHBIX U
NPaKTUYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIC MOJCIBHBIC MPEACTABICHUS
JUISL  BBISABIICHUS. XapaKTEPHBIX NPU3HAKOB H3y4aeMBIX BEIIECTB H
XUMHUUYECKHX PEAKIHH;

2. Ba30BbIMH HCC/1€10BATEILCKUMH AeHCTBUAMM:

BIIaJICTh OCHOBAMU METOJOB HAy4YHOIO IO3HAHMS BEINECTB U XUMHMUYECKHX
peaxkuuii;

(opMyIHpOBaTh LETU U 33Ja4H UCCIIEJOBaHMS, HCIONIB30BaTh IIOCTABICHHBIC
U CaMOCTOSTEIBHO c(hOPMYITHUPOBAHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHHMS M OCHOBBI JjIsi (OPMHPOBAHHUS THIIOTE3Bl 10 IPOBEPKE
IIPABUIBHOCTH BBICKA3bIBAEMBIX CYXKACHUM;

BIAJETh HABBIKAMHU CaMOCTOSITEIBHOTO IIJIAHUPOBAaHMS W  IPOBEACHUS
YYEHHYECKNX JKCIEPHMEHTOB, COBEpIICHCTBOBATh YMEHHS HAOIIONATh 3a
XOZIOM IpOIECCa, CaMOCTOATENBHO MPOTHO3UPOBATh €ro pe3yibTar,
¢dopmynrpoBaTh 00OOIIEHNS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
pE3YyNbTaTOB  HCCJICAOBAHUS, COCTaBIATH OOOCHOBAaHHBIH OTYET O
IIpoAeTaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHMYECKOW  HUCCIEJOBATENbCKOW M HPOEKTHOM
JIESITEIIBHOCTH, IIPOSIBIIATH CIIOCOOHOCTB u TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHMs MNPAKTHYECKUX 3a/ad,
MIPUMEHEHHIO PA3IUYHBIX METOJIOB ITO3HAHNUS;

3. [Ipuémamu padoTsl ¢ uHpopmanueii:

OpUEHTHPOBATbCA B PA3IMYHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dHO-
MOMyJIsipHAss ~ JIUTepaTypa XUMHYECKOTO  COAEP)KaHHs, CIIPaBOYHBIC
nocoOwusi, pecypcsl MHTepHETa), aHAIN3UPOBaTh MH(POPMALNIO Pa3INIHBIX
BU/I0B U (hopM IpeacTaBieHNs, KpUTHUECKH OLEHNUBATh €€ JI0CTOBEPHOCTD
1 HENIPOTHBOPEYNBOCTD;

(opMynHpOBaTh 3ampochl M NPUMEHSTH PAa3IHYHBIE METOIBI IPH IOMCKE U
orbope MHpOpMannU, HEOOXOAMMOM sl BBINOJHEHMS YYEOHBIX 3aj1ad
OIIPENEIEHHOTO THUIIA;

mpuoOpeTaTh OMBIT HCIONB30BAaHHUSA HH(POPMAINOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH 1 Pa3IMYHBIX IONCKOBBIX CHCTEM;

CaMOCTOATENIFHO ~ BBIOMpAaTh  ONTHMANbHYIO  (GOpPMYy  IpPEICTaBICHUSA
nHpOpMannH (CXeMBI, TPaQUKH, IUarpaMMBI, TAOIHUIIBI, PUCYHKH U T. I1.);

HCTIONBE30BaTh HAYYHBIA SA3BIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ XMMHUIECKOMH

nHpOpManueit: IPUMEHSATh MEXIPEIMETHbIE (pmsmueckue u
MaTeMaTH4ecKne) 3HaKh M CHMBOJBI, (opMyssl, aOOpeBHaTypshl,
HOMEHKJIATYpY;

UCIIOJIB30BATh U HpeO6pa30BLIBaTL 3HAaKOBO-CUMBOJIMUCCKUEC  CPCACTBA
Harji1siaHOCTH.
Oe¢naoenue YHUBEPCAIbHBIMU KOMMYHUKAMUGHbBIMU oelicmeuamu:
3aaBaTb BOIIPOCHI MO CYUIECTBY 06cy>1<aaeM0171 TEMBI B XOI€ Aualiora W/ UIH



JMCKYCCUM, BBICKA3bIBaTh WJEH, (POPMYJIMPOBATH CBOU IPEIIOKEHUS
OTHOCHTENIFHO BBHITTOJIHEHHUS TIPEIUIOKEHHON 3a1a9H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHHOM ESATEIBHOCTH,
MOJIYIEHHBIX CAMOCTOSTENBHO HIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBITOJTHEHHH XUMHYECKOTO JKCIEPUMEHTA, NPAKTHYECKOW pPaboOThI 10
UCCIIEIOBAHHUIO CBOWCTB H3y4YaeMbIX BEIIECTB, pealH3aldl y4eOHOTO
npoekta u (OPMYIHMPOBATH BBIBOABI IO pE3yJbTaTaM MPOBEAEHHBIX
UCCEIOBAaHUN MyTEM COTJIACOBAHUS TMO3UIMHA B XOA€ OOCYXICHUS U
oOMeHa MHEHUSIMH.

Qsriadenue yHuepCcatbHbIMU PezysAMUGHbIMU OCHLCIMEUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYHIECTBIATH CBOIO IMO3HABATENHHYIO
JEeATENBHOCTD, ONpeNelsist e€ el U 3amadl, KOHTPOIHPOBATh U TI0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH MPETaracMbIil alTOPUTM JAECHCTBHIN TPH
BBITIOJTHEHNH YYEOHBIX M MCCIIEI0BATEIbCKUX 3a/1au, BEIOMpaATh Hanbosee
3 (HEKTUBHBIN CIIOCO0 UX PEIICHHUS ¢ YIETOM TOTYYESHHUs HOBBIX 3HAHHIA O
BEIECTBAaX M XUMHUYECKHUX PEaKIUsX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH IESATENbHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeaMeTHBIE pPE3yNbTAaTHl OCBOCHUS IMPOTPaMMBbl CpPEIHEro OO0IIero
00pa3oBaHUs O XUMHUH Ha 6a30BOM ypOBHE OPHEHTHPOBAHBI Ha OOEcCTIedeHNE
MIPEUMYIIECTBEHHO 00Ie00pa3oBaTeIbHON M OOLIEKYJIBTYPHOH ITOATOTOBKH
oOyuwatomuxcsi. OHM BKIIOYAIOT: crenuguyeckue s yd4eOHOTo IpeaMmera
«XUMHSA» HaydHbIE 3HAHHSA, YMEHHMS M CIOCOOBI JEHCTBHH IO OCBOCHHIO,
MHTEPIPETalli M Npeo0pa3oBaHUIO 3HAHUHM, BUABI JAEATEIBHOCTH IO
MOJTYYSHHUIO HOBOTO 3HAHHS M IIPUMEHEHHIO 3HAHWH B Pa3IMYHBIX y4EOHBIX U
peaNbHBIX JKM3HEHHBIX CUTyalusX, CBS3aHHBIX C XuUMHeil. B mporpamme
MIPEeMETHBIE Pe3yNbTaTHI IPEICTaBICHBI 10 TOAaM U3yUeHHUS.

10 KJIACC

IIpeaMeTHbIE pE3yibTaThl OCBOCHHS Kypca «OpraHudecKas XUMHES»

OTPaXaIoT:

1) ciopmuposannocmev npedcmasnenuii: 0 XUMHYECKOUW COCTABISIOMIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBIICHHIA
OPUPOABI, B (POPMHPOBAHUH MBINUICHUS W KYJIbTYPBl JHYHOCTH, €&
(DYHKIIMOHATTBHOH  TPaMOTHOCTH,  HEOOXOAMMOW Ui pEUICHHS
MPAaKTUYECKUX 33Ja4 M SKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U TIPUPOTHOM CpPEIC;

2) enadeHue CUCTEMOM XUMHYECKUX 3HAHHWH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUHN AJIEMEHT, aTOM, JIEKTPOHHAS
00osI0ouKka aroMa, MOJEKyla, BalleHTHOCTb, JJIEKTPOOTPHLATEIbHOCTD,
XUMHUYeCKass  CBsI3b, CTPyKTypHas  Qopmyna  (pa3BépHyTas H



3)

4)

5)

6)

7)

8)

COKpaméHHas), MoJib, MOJISIpHAsT Macca, MOJIIPHBIA 00BEM, yriepOIHBII
ckener, (YHKIMOHAIbHAS TPYNNa, paguKal, W30MEpHs, H30MEpHI,
TOMOJIOTHYECKUI  psAA, TOMOJOTH, YIJIEBOAOPOIBI, KHUCIOPOA- U
a30TCOMAEPKAILUE COEAUHEHHS], MOHOMED, MOIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHNUS); TEOPUH U 3aKOHBI (TCOPHsI CTPOCHUS
opranudeckux BemecTB A. M. ByrnepoBa, 3akoH COXpaHEHHsS MaccChbl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKMH  SI3BIK  XUMHH;
MUpPOBO33PEHUYECKHE 3HAHUS, JIeXalllie B OCHOBE IOHUMAaHMA
NPUYUHHOCTH U CHCTEMHOCTH XWMHYECKUX SIBICHHH, (paKTOJIOrH4ecKue
CBEJICHHMSI O CBOWCTBaxX, coOCTaBe, IOJY4YeHHMH M  0Oe30MacHOM
UCTIONIb30BAaHUN BAKHEHIINX OPraHMYECKHX BEIIECTB B OBITY H
MPaKTUYECKOH JEeATEIbHOCTH YETI0BEKA;

chopmuposannocme ymeHull 8bia6/AMb XapaKTepHbIe MPU3HAKY MOHITHH,
YCTaHaBIMBaTh HX B3aMMOCBS3b, UCNOb308aMb COOTBETCTBYIOILUE
HNOHATUS NPU ONHCAaHMM COCTaBa, CTPOCHHUS WU  HpPEeBpallleHUH
OpPraHUYECKUX COCTUHEHUN;

chopmuposanHocmes yMeHUll UCNOIb306aMb XAMUYECKYI0 CUMBOJIUKY IS
COCTaBIICHUSI  MOJIEKYIAPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOH,
cokpamiéHHoi) (GopMyn  OpPraHMYECKMX BEHICCTB W YpaBHCHHIA
XMUMUYECKUX PEaKUUH; uzeomasnusams MOAEIH MOJEKYTI OpraHUYEeCKHX
BEIIECTB [UI1 MJUIIOCTPALMM HX XUMHMYECKOIO M IIPOCTPAHCTBEHHOIO
CTPOCHUS;

chopmuposannocmes  yMeHull  yCmanagiuéams — TPHHAIUICKHOCTD
U3YyYEHHBIX OPTraHMYECKUX BEIIECTB IO MX COCTaBy U CTPOEHHIO K
OTIpeZIeIEHHOMY KJIacCy/TpyIIe COeqUHEHHUH (yTJIeBOIOPOIbI, KHCIOPOI-
M a30TCOAEpXKallNe COEAWHEHHUS, BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS);
dasamb UM Ha3BaHMA 1O cucteMatmdeckoir HomeHkiarype (IUPAC), a
TaKXKe NPUBOAUTH TPHUBHAJIBHBIE HA3BaHUS OTAEIBHBIX OPraHUYECKHUX
BEIIECTB (3TWJIEH, NPONWIEH, AaleTWIEH, JTHUJICHIVINKONb, TIHIEPHH,
(denon, GopManbaerni, anetaibAerui, MypaBbUHas KHCIOTa, YKCyCHas
KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEAPUHOBAsI KHCIIOTA, TII0K03a, GPYKTO3a,
KpaxmaJl, [IeJUTI0I03a, TIHIUH);

cpopmuposannocmsb ymeHus onpedenams BHUIB XUMHUYECKOW CBSI3H B
OpPTaHMYECKHX COCTMHEHUAX (OMHAPHBIE U KPAaTHBIC);
chopmuposanHocms ymenus npumMeHsms TOJO0XKEHNS TEOPUH CTPOSHUS
oprannueckux BeuiecTB A. M. bymiepoBa iyt 00bSCHEHUs] 3aBUCHMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH COXPAHEHHs] MACChl
BEIIIECTB;

chopmuposanHocmes  ymMeHull  Xapakmepu3oeams COCTaB, CTPOCHHE,
¢u3nyeckne W XUMHYECKHE CBOWCTBA THIUYHBIX IPEJCTaBHUTEINCH
Pa3NUYHBIX KIACCOB OPTaHMYECKHMX BEIIeCTB (MeTaH, 3TaH, OSTHIICH,
MpOMWJIeH, aleTwieH, Oyraauen-1,3, wmerwnOyraguen-1,3, OeH3oul,
METaHOJI, 3TAHOJN, O3THJICHIVIMKOJIb, DJINIEPHH, (EHOJ, aneTalbAeTui,
MypaBbMHAasi M YKCYCHas KHCIIOTBI, TJIIOKO3a, KpaxMall, LeJlIr0JIo3a,
aMHHOYKCYCHasl KHCIIOTA); WLIOCHMPUPOSAms TEHETHIECKYI0 CBSI3b



9)

10)

11)

12)

13)

14)

15)

16)

17)

MEXIy HAMH YpaBHCHHSMH COOTBETCTBYIOIIMX XHMHYECKUX pPEaKIuil ¢
HCIIONIE30BaHUEM CTPYKTYPHBIX (POPMYIL;

cgpopmuposarnocms VMeHUs. Xapakmepu3oeambo HACTOYHHUKH
YTIEBOIOPOIAHOTO CHIPs (He(Th, MPUPOIHEIN Tra3, Yroyb), CIIOCOOBI HX
nepepabOTKHU U IPaKTUYECKOE NPHUMEHEHUE POYKTOB IepepadoTKy;
chopmuposanHocmes ymenutl npogoouns BBIYUCICHUS MO0 XUMHYECKUM
ypaBHEHHsM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BELIECTBA HIIH
MPOJYKTa PEaKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO U3
MCXOJHBIX BEIIECTB WIIM MIPOITYKTOB PEAKIIHN);

chopmuposannocmes ymenuu 61a0ems CUCTEMOW 3HaHMH 00 OCHOBHBIX
METOAAaX HAYYHOTO ITO3HAHWS, WCIONB3YEeMBIX B XUMHH TIPH H3yYCHHH
BEIIECTB M  XUMHYECKHX SBICHUN (HaOnrojeHWe, W3MEpeHHe,
SKCIICPUMEHT, MOJCITHPOBAHUE), UCHOIb3068AMb CHCTEMHBIE XHUMUIECKUE
3HAHUS U TIPUHATHS PEUICHUH B KOHKPETHBIX XM3HCHHBIX CUTYAIIHAX,
CBSI3aHHBIX C BEIIECTBAMU U UX MIPUMCHCHHEM;

cpopmuposannocms  ymenuil  cobarodamv  NpPasuid  TONb30BAHUSL
XUMUYECKOM TMOCymoil M J1abopaTOpHBIM O0OpYAOBaHHEM, a TaKKe
npaBuia OOpaIleHUs C BELIECTBAMU B COOTBETCTBHHU C MHCTPYKLHUSIMH IO
BBIITIOJIHCHUIO J'Ia60paTOprIX XUMHYCCKHUX OIIBITOB,

chopmuposanHoCcmes yMeHuti NAAHUPOBAMb W 6bINOAHAMb XAMHYECKUI
SKCIIEPUMEHT (TIpeBpallleHUs] OPTaHMYECKUX BEIIECTB NpPU HarpeBaHUH,
MOJyYeHHEe ITUJIEHA M HM3YYCHHE ero CBOMCTB, KaueCTBEHHBIC PEaKIHH
OpPTaHHUYECKUX BEIIECTB, ACHATYpAaIUs OCIIKOB IIPH HArpEeBaHUH, IIBETHBIC
peakuy OENKOB) B COOTBETCTBHU C IPABHIIAMHU TEXHUKH O€30ITaCHOCTH
npr oOpameHHH ¢ BeHIecTBaMH M JIA0OPAaTOPHBIM 000pyIOBaHUEM,
npedcmaensims pe3ylbTaThl XAMHYECKOTO IKCTIEPIMEHTa B JOpMe 3aIUCH
YpaBHCHHI COOTBETCTBYIOUINX pPEAKIUN U ¢hopmynuposams BBHIBOIBI Ha
OCHOBE ATHX Pe3yJbTAaTOB;

cpopmuposannocmsb yMeHull KpUMuyecku aHaiu3uposams XUMHIECKYIO
HHPOPMALIUIO, TOJTyYaeMylo U3 pa3HeIX UcTOYHMKOB (CMMU, UHTepHET 1
Ap.);

cghopmuposanHocms  yMeHull  coO00amv  Npasuad  IKOJIOTUYECKH
1es1ecoo0pa3HoOTo MOBEIEHHS B OBITY M TPYIOBOH IEATEIHHOCTH B IEJISX
COXpaHEHMs CBOEr0 3J0pOBbS U OKpYXarolled INpUPOJHONH Cpelbl;
0co3Hasamb ~ ONACHOCTh  BO3AEHCTBHSI HA  JKMBBIE  OPraHU3MBI
OIpeIeIEHHBIX OPTaHWYECKUX BEIECTB, IIOHMMas CMBICJI MOKa3aTews
[AK, noscusame Ha ipuMepax criocoObl yMEHBIICHUS U MTPEAOTBPALCHUS
MX BPEIHOTO BO3AEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIl  oOydaromxcs C OTPaHMYCHHBIMH BO3MOXKHOCTSMH  3JIOPOBBSI:
yMEHHE NPUMEHATh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHUS
BCIICCTB U XUMHNYCCKUX ﬂBHeHI/Iﬁ;

JUISL CJIETIBIX U CJA0OBH/SIIUX OOy4YarolMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO TOUEHUHYIO cucTeMy oOo3HadeHwit JI. Bpains mia 3amucu
XUMHUYECKHX (OPMYIL



11 KJIACC

ITpenmeTHBIE pE3ynbTaTBl OCBOEHHUS Kypca «OOmas W HeopraHHYecKas

XUMHU» OTPAXKAKOT:

1)

2)

3)

4)

5)

6)

cpopmuposannocms  npeocmasieHuti: O XAMHYECKOH COCTaBIIIIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJU XMMHUHU B MIO3HAHUH SIBICHUI
npupoasl, B (OPMUPOBAHUM MBIIUICHHUS W KYJIbTYpHl JIMYHOCTH, €€
(yHKIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOIUMOH  ast  pelieHus
NPaKTHYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U TIPUPOIHON Cpeie;

6ladeHue  CUCTEMOM  XMMHMYECKMX 3HAaHMH, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIAraloIINe MOHATHS (XUMUYECKUH dJIEMEHT, aToM, U30ToI, S-, P-,
d-3J1eKTpoHHBIE OpOHMTAIM aTOMOB, HOH, MOJIEKYJA, MOJb, MOJSPHBIH
00BEM, BaJICHTHOCTh, 3JEKTPOOTPHLATEIHLHOCTh, CTEIECHb OKHCIICHHS,
XMMHYECKasl CBsI3b (KOBAJCHTHAs, HOHHAs, METAUINYECKast, BOJOPOIHAS),
KpHCTaNIMYeCKas pEIETKa, THUMBl XUMHUYECKHX pPEakluil, pacTBop,
SNEKTPONUTBI,  HEIEKTPOIMTHI,  DIEKTPOIMTHYECKAas  OUCCOLMUALMS,
OKHCIIMTENb, BOCCTAHOBUTENb, CKOPOCTh  XMMHYECKOW  pEaKIMHy,
XMMHYECKOE PABHOBECHE; TEOPUH U 3aKOHBI (TCOPHS MIEKTPOIUTHUECKOI
nuccouuanuu, nepuoaumdeckuid  3akoH [ . MenneneeBa, 3akoH
COXpaHEHHUS MaCCHI BEIIECTB, 3aKOH COXPAaHEHHUs U IIpeBpalle-

HUSL DHEPrMM IpU  XUMHYECKHX  peakIMAx), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH S3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIeXKAllhe B
OCHOBE NOHMMAaHMS MPUIMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUH,
(hakTONMIOTMYECKHE CBEOCHUSI O CBOMCTBaX, COCTaBe, MOIyYCHUH
1 0e30I1aCHOM HCIOJIB30BAHUN BaKHEHIINX HEOPTaHWYECKHX BEIIECTB B
OBITY M IIPAKTHYECKOH /I TEIbHOCTH YEIOBEKa;

chopmuposanHocme ymeHull 8bia6/aMmsb XapakTepHble MPU3HAKY TOHITHH,
yCmauasnueams WX B3aUMOCBA3b, UCHOAb306AMb COOTBETCTBYIOIINE
MOHSATHS TP ONHCAHUH HEOPraHUYECKHUX BELIECTB U MX MPEBPALICHUN;
cpopmuposanHocmes yMeHUll UCHOIb308aMb XUMUYECKYI0 CHMBOJIUKY IS
coctaBieHus] (GOpMyJT BEIIECTB M YpPaBHEHHMH XHUMHUYECKUX PEaKIui;
cucremarnieckyro HoMmeHKIatypy (IUPAC) wu TpuBmambHble Ha3BaHUS
OTJENBHBIX HEOPTaHMYECKWX BEIIeCTB (yrapHBIH Ta3, YIVIEKUCIBIA ras,
aMMMaK, TanéHas U3BeCTh, HETalI€Has! M3BECTh, IINTHEBAS COJA, TUPUT H
Ap.);

chopmuposannocmes  ymenuti  onpedensims BAICHTHOCTb W CTENEHb
OKHCIICHHS XUMHUYECKUX JJIEMEHTOB B COEAMHEHHSIX PA3JIMYHOIO COCTABA;
BUJI XUMHYECKOH CBs3M (KOBAJEHTHAs, WOHHAs, MeTaJUINYecKasl,
BOJIOPO/IHAs)) B  COGNUHEHHAX; THUI  KPHUCTAUIMYECKOW  PpEIETKH
KOHKPETHOIO BEleCTBa (aromHas, MOJIEKYJISIpHAS, HOHHa#,
MeTaJuIn4ecKas); XapakTep Cpeibl B BOAHBIX PACTBOPAaX HEOPTaHUUECKHX
COCIUHCHUM;

copmuposannocmes  yMeHuli  yCmanagIuéams — TPHHAIJICKHOCTD
HEOPraHMYECKUX BEHIECTB IO MX COCTaBy K  OINPEIeIIEHHOMY
KJIacCy/Tpylne COEAWHEHWH (IIPOCTBIE BEIIECTBA — METAIBI U



7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

HEMETaJIBl, OKCHbI, OCHOBAaHMUS, KHUCJIOTHI, aM(OTEpPHBIC THAPOKCHUIBL,
coJn);

cpopmuposanHocmsb  yMeHUll  pAcKpwléams CMBICT  TIEPUOIUIECKOTO
3aKOHA . n. Menpeneena u JIEMOHCTPUPOBAThH €ro
CHCTEMaTH3HUPYIOIYI0, OOBSICHUTENBHYIO ¥ MPOTHOCTUYECKYIO (DYHKIINY;
chopmuposanHocmes yMeHull Xapakmepu308amy SIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »d3ieMeHToB |—4 mepuonoB Ilepuonuueckoif
CcUCTeMBbl XuMHUYecKux snemMeHToB JI. . MenneneeBa, UCIONb3ysl TOHITHS
«S-, P-, O-d7MeKTpOHHBIE OpOUTATM», «IHEPrEeTHUECKHE YPOBHUY;
00bACHAMb ~ 3aKOHOMEPHOCTH  WM3MEHEHHsS  CBOWCTB  XHMHYECKHX
3JIEMEHTOB U MX COENMHEHUH 0 nepuoaaMm M rpynmnam llepuoanyeckoit
CHCTEMBI XuMmuueckux djeMeHToB [[. . Menneneena;
chopmuposannocmes  ymenuti  xapaxmepuzosams (onucvieams) o0UIME
XIMHYECKIE CBOWCTBA HEOPTaHWYECKHX BEMICCTB PA3IMIHBIX KIIACCOB;
noomeepacoams  CYIIECTBOBAaHHUE  TEHETHYCCKOH  CBSA3H  MEXIy
HEOPTraHMYECKIMH BeIIeCTBAMHU c TTOMOIIBIO YpaBHEHHHA
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ;

chopmuposanHocmes ymenusi Kiaccuguyupogams XUMUYECKUE PEaKIUH
[0 pa3IM4HBIM IPHU3HAKaM (YHCIYy M COCTaBY PEarHpylOIIUX BEILIECTB,
TerioBoMy 3GGeKTy peakiuu, HW3MCHCHHIO CTCNEHEH OKUCIICHUS
3JIEMEHTOB, OOPATHMOCTH PEaKIIMH, yYacTHIO KaTajlh3aTopa);
chopmuposanHocmes  yMeHuli  cOCmaeismb — ypaBHEHUS — peakuuit
pa3IMYHBIX THWIIOB, TIOJTHBIE W COKpAIIEHHBIC YpaBHEHHS peaKIuit
HOHHOTO OOMEHA, YYUTHIBAS YCIOBHS, IPH KOTOPBIX ATH PEAKINH UAYT JI0
KOHIIA;

cpopmuposanHocmb  yMeHUll npogooums PEaKUUH, IIOATBEPIKIAOIIIC
KaueCTBEHHBI  COCTAaB  pa3iMYHBIX  HEOPraHWYCCKUX  BEIICCTB;
pacno3Haéams ONBITHBIM IYTEM WOHBI, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

cpopmuposannocmsb  YMeHUll PACKpbl6ams CYITHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTENIFHBIX PEAKIUN MOCPEICTBOM COCTABIEHHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaKlni;

cghopmuposannHocmsv ~ yMeHuti  00BACHAMb ~ 3aBUCUMOCTh  CKOPOCTH
XAMHYECKOH PEaKIMH OT PA3MUYHBIX (DAKTOPOB; XapaKTep CMEIICHHS
XUMHUYECKOI'O PAaBHOBECHS B 3aBUCMMOCTH OT BHEIIHErO BO3IEHCTBHS
(mpunnun Jle Ilarense);

chopmuposanHocmes yMenul Xapakmepuzoeams XAMHUYECKHE TPOIIECCHI,
JIeKalME B OCHOBE INPOMBILIUIEHHOTO MOJYYEHUSI CEPHOM KHCIOTHI,
aMMHaKa, a Takke C(QOpPMUPOBAHHOCTh MPEIACTaBICHHA 00 OO0IIuX
HAYYHBIX TPHHIOUNAX H OSKOJIOTHYECKHX TpolIeMaXx XUMHYECKOTO
MIPOM3BO/ICTBA;

cpopmuposannocmsb yMeHull nPpo8oouns BEIYUCICHUS C NCIIOIb30BaHUEM
TIOHSATHS «MAaccoBas JIOJISl BEUIECTBA B PaCTBOPE», OOBEMHBIX OTHOIICHHUHA
Ta30B MPH XUMHYECKIX PEaKIUAX, MAaCCHI BEIIECTBa Wi 00BEMa ra3oB 1Mo
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIM O0BEMY OIHOTO U3



17)

18)

19)

20)

21)

22)

YYacTBYIOIINX B pEaKIUH BEIIECTB, TEIDIOBOTO 3(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, MPEBPAILEHUS U
COXpaHEHHMs SHEPTUH;

cpopmuposannocms  ymenuil  cobaro0amv  Npasuia  TONb30BAHUSL
XMUMHUYECKOH TMOoCynoi W JabopaTopHBIM O0OpYyJOBaHHMEM, a TaKKe
npaBia OOpaIeHns ¢ BELIECTBAMU B COOTBETCTBHU C MHCTPYKLHUSIMH IO
BBIMOJTHCHHUIO TA0OPATOPHBIX XUMHUYCCKUX OIBITOB;

chopmuposanHocmes yMeHuli NAAHUPOBAMb U BbINOIHAMG XKAMHYECKUN
SKCHEpUMEHT (pa3lloXKeHHe IepoKcHaa BOJOpOJa B IPHCYTCTBUU
KaTaJln3aTopa, ONpeNeleHHue CpeAbl PacTBOPOB BEIIECTB C IOMOIIBIO
VHUBEPCAJIHHOTO HHINKATOPA, BIUSHUEC PA3IUYHBIX (AKTOPOB Ha
CKOpOCTh  XMMHYECKOH  peaknWu, peakIud HOHHOTO  OoOMeHa,
KadeCTBEHHBIC PEaKIMH Ha CymbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH AaMMOHUS; pEIICHHE JKCIEPUMEHTAJbHBIX 3aJady [0 TeMaMm
«Metamne» U «Hemeramnsl») B COOTBETCTBHH C TPAaBIIIAMH TEXHHUKH
0e30MacHOCTH TPH OOpaIleHHH C BEIIECTBAMH W JaOOPaTOPHBIM
000pyI0BaHUEM, npeocmaenams pe3yIbTaThI XMUMHUYECKOTO
IKCICPUMEHTA B OPME 3alUCH YPABHCHHI COOTBETCTBYIONIUX PEAKIUH U
@opmynupoeams BHIBOJBI HA OCHOBE 3TUX PE3yJIbTaTOB;
chopmuposanHocmes yMeHuti KpUmu4ecku aHaiu3upo8ams XUMHYECKYIO
nHpopmanuio, noryyaeMyo u3 pasHeix uctounukos (CMU, UurepHer u
Ap.);

cpopmuposannocms  ymeHull  cobnodams  npaguad  YKOIOTHYECKU
1esIeco00pa3HoOro MOBENEHHS B OBITY H TPYIOBOH NEATETHHOCTH B IIEISAX
COXpaHEHHs CBOEro 3JI0pOBbS U OKpYXarolled MNpUPOAHON Cpelbl;
OCO3HaBaThb  ONACHOCTb  BO3JEHCTBUSI HA  JKUBBIE  OPraHU3MBbI
ONpeeNIEHHBIX BelleCcTB, NOHUMast cMblcit nokazatens [IAK, nosacuame na
mpUMepax CII0COObl YMEHBIICHHS W TPEIOTBPALICHUS WX BPEIHOTO
BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKa;

g o0y4aromuxcs C OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS:
YMEHHE MIPUMEHATH 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX SIBIICHUIA,

JUIA CIICTIBIX W CJIA0OBUASNINX OOYYarOIIUXCS: yYMEHHE HCIIONb30BaTh
penbeHO TOUEUHYIO cHcTeMy o0o3HaueHuil JI. bpaiins pis 3amucu
XUMHYECKUX (POPMYIL

COAEPXAHME YUEBHOI'O IPEJIMETA
«XHUMMUSA»

10 KUNTACC. OPTAHNYECKAA XUMUA

TCOpCTI/I‘[CCKI/Ie OCHOBBI OpFaHH‘lCCKOﬁ XUMHH

IIpenmer oprannyeckoil XUMUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHHUE



B MOJTYYEHHUN HOBBIX BEIIECTB M MaTEPHANIOB. TeOpHs CTPOCHUSI OPraHUIECKUX
coemuaeHuii A. M. BytiepoBa, e€ ocHoBHBIe monoxeHHS. CTpyKTypHBIE
(hopMyIIBI OpraHUYIECKNX BEIIEeCTB. I oMonorus, n3omMepus. XUMHUECKast CBA3b
B OPTaHWYECKUX COCTUHEHHUAX — OAWHAPHBIEC M KPATHBIC CBA3H.

[pencraBnenue o kiaccudUKayu OpraHnueckux seuiecTs. HomeHnkiarypa
OpraHMYeCKUX COEIMHEHHMH (cucTeMaTuueckas) W TpUBHAIbHBIC Ha3BaHUS
Ba)KHEHIIIMX MPEICTaBUTEIICH KIIaCCOB OPraHUYECKHUX BEILECTB.

DKCIepyMEHTANEHBIC METQJIbI M3VYEHHS BEIISCTB W HX TNPEBPAIICHUI:
03HAaKOMJICHHE ¢ O0pa3liaMl OpraHMYEeCKHUX BEIIECTB W MaTepHalaMd Ha HMX
OCHOBE; MOJICIMPOBAHUE MOJIEKYJl OPraHWYECKUX BELIECTB; HAOIIONCHHE U
ONMCAaHUE [EMOHCTPAIMOHHBIX OIBITOB IO TPEBPALICHUIO OPraHUYECKHX
BEIIECTB IIPH HATPEBaHUH (IIaBJIEHHE, OOYTIINBAHHIE U TOPEHHE).

YrneBooposasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHI psia. MeTaH M 3TaH —
IpoCTEeHINe MPEACTABUTENN ANKaHOB: (PM3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMeICHHS W TOPEHUs), HAXOXKICHHUE B IPHPOAE, IONYyYCHHUE H
IIPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUH psI. OTHWICH U
NPONWJIEH —  TIPOCTEHINNE MPEICTaBUTENM  aJKCHOB:  (u3uueckne U
XMMHUYECKHe  CBOICTBa  (peakuuMu  THJIPUPOBAHUS,  TaJOr€HUPOBAHHUSA,
THIpATalvy, OKUCICHUS U MOJMMEpH3alun), NOJydeHNe U IPUMEHEHHUE.

Ankanvensl. Byranuen-1,3 n merunOyranueH-1,3: crpoeHue, BaKHeHIIne
XUMHUYECKHE CBOMCTBa (peaxumst MOJTMMEPHU3alNH). [Momyuenue
CHUHTETHYECKOT0 KaydyKa U PE3HHBI.

AJNKHHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH psiI.
AnerwieH — TPOCTEHINNH NPENCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE,
¢usnyeckne W XUMHYECKHEe  CBOiicTBa  (peakuMM — THIPUPOBAHUS,
raJoreHUPOBaHMUs, THAPATALNH, TOPEHUS), TOJTydIeHHE ¥ IPUMEHEHHE.

Apensl. benson: coctas, cTpoeHue, Gu3NdecKre U XUMHYECKHE CBOWCTBA
(peaku TaJOTeHMPOBAHUS M HUTPOBAHHMA), IONyYeHHE W IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, Qusuieckue u xumuyeckue ceoucmea (peakyuu
2an02eHUPOBanUs U HUMPOGaHUs) noiyduenue u npumenenue’. TOKCHYHOCTH
apeHoB. ['eHeTHUecKas CBS3b MEXIY YIJIEBOJOPOJAMH, MPHHAMISKAIINMU K
Pa3INYHBIM KIIACCaM.

IIpupoanble UCTOUYHUKU YraeBoAOpoAoB. [IpuponHbIl ra3 M MOMYyTHBIE
HedrsHble Ta3pl. Hedts 1 e€ nponcxoxaenne. CrocoObl nepepaboTKi HeTH:
MEPEeroHKa, KPEeKUHT (TepMHUYECKUH, KaTaauTUdeckuil), muponus. IIpomyKTsl
nepepaboTku He(TH, HMX TNPUMEHEHHE B IPOMBIIUIEHHOCTH W B OBITY.
KameHHBI# yroip ¥ MpoLyKThl €ro nepepaboTKH.

3KCHG[2HM€HT3J’ILHHC MCTOJIbI HM3VUYCHUA BCHICCTB W WX H[!eB[!a[!leHHﬁ:

2 Kypcusom B TEKCTe BBIICICHBI DJIEMEHTH COJCp)KaHUS Y4eOHOTO MaTepuaia,
KOTOpBIE M3Y4YalOTCS B O3HAKOMHTEIBHOM IUIAaHE M HE BKIIIOYAIOTCS B COCTaB
MpeaMeTHbIX pe3ynbTaToB ocBoeHust OOII COO Ha 6a30BOM ypOBHE.



O3HAaKOMJICHHE C 00pa3lamMH IUIacTMAcC, KaydyKOB W PE3HMHBI; KOJICKLUH
«Hedte» m «Yromp»;, MOIETMPOBAaHME MOJEKYJ YIJIEBOJOPONOB H
raJOTeHONPON3BOIHBIX; TIPOBEICHUE IIPAKTUYECKONH pabOThI: IIONydEHHUE
9THJIEHA U U3YYCHHE €TO CBOMCTB.

Pacuémmnuie 3a0auu

BbluncieHuss 1Mo ypaBHEHHIO XUMHMYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA WCXOJHOTO BEIIECTBAa WM MPOJYKTa PEAKIHH I0 W3BECTHBIM
Macce, 00bEMY, KOJIIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WIJIM IIPOJIYKTOB
peaxmun).

Kchopoucoz{ep){(amHe OpraHu4eCKue COCANHEHUA

[IpenensHBIE ONHOATOMHBIC CHUPTH. METaHON HW 3TaHON: CTPOCHUE,
¢u3mdeckue M XUMHYECKHE CBOICTBA (PEakIMH C aKTHBHBIMH MeETaJlIaMH,
raJlOTeHOBOOPOJIAMH, TOpCHHE), MpHMEHEHHE. BOIOpOIHBIC CBSA3H MEXKAY
MOJIEKyJIaMH CITUPTOB. J{eiicTBHe MeTaHOJa U 3TaHOJIa HA OPTaHM3M YelIOBEKa.

MHoOroaTOMHBIE CHUPTHL. OJTWICHTIUKOIh U TIHICPUH: CTPOCHUE,
¢u3nyeckue M XMMHYECKHE CBOMCTBa (B3aUMOJCHCTBUE CO LIECIOYHBIMH
MeTalJIaMH, KaueCTBEHHAs Peaklus Ha MHOTOaTOMHbIE CiupThl). JleficTBre Ha
OpraHu3M desoBeka. [IpuMeHeHre IIUIeprHa U 3TUICHTJTUKOJIS.

deHon: cTpoeHHE MOJEKYNbl, (U3NUECKHEe W XUMHYECKHE CBOICTBa.
TokcuuHocTh (enona. [Ipumenenue penona.

Anpueruipl U kemouwvl. DOpMaNbIerujl, aneTaNbJIETHIl; CTPOCHHE,
¢u3ndeckre ¥ XUMHYECKIE CBOMCTBA (PEakIMy OKUCICHHS U BOCCTAHOBJICHUS,
KayeCTBEHHBIE PEAKIIHH), TOTyYCHHUE U IPUMCHCHHE.

Ayemon: cmpoenue, Qusuyeckue u Xumuyeckue Ce0UCMEA (peaxkyuu
OKUCEHUsL U 80CCIAHOBIEHUS), NOJYUeHUe U NPUMEHEHUe.

OMHOOCHOBHBIC TIpe/ICeIbHBIC KapOOHOBBIE KHCIOTHL. MypaBbHHAS W
YKCyCHasi KHCIIOTBI: CTpPOCHHUE, (UINYECKHE W XUMHUYECKHE CBOWCTBA
(cBoiicTBa, 00IIME IS KIacca KUCIIOT, PeakLusl STepUPUKALIN), TOJyIeHUE U
npuMeHeHne. CTeapuHOBass M OJIEMHOBas KHUCIOTHI Kak MpPEICTaBUTENTH
BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT,
HMX MOIOIIIEe JIeHiCTBHE.

CnoxHueie 3(QupBl Kak MPOHM3BOJAHBIE KapOOHOBBIX KHCIOT. [ mapomms
cnoxHeIXx  3¢upoB. XKupel. TI'maponmus xupo. IIpuMeHeHHe KHPOB.
Buomorndeckas pois JKAPOB.

YraeBogpl: cocTaB, KJIAacCHU(HKANWsA  YIIEBOAOB (MOHO-, JHU- U
moycaxapuibl). [IOKO3a — MPOCTEHINHMIA MOHOCaXapuI: OCOOCHHOCTU
CTPOCHUS MOJIEKYJIbI, PU3MUCCKUEC U XHMHUYCCKHE CBOWCTBA (B3aMMOJICHCTBHE
¢ rugpokcugom wmenu(ll), okuWcneHWe aMMHAYHBIM PAcTBOPOM OKCHIA
cepebpa(l), BoccraHOBICHUE, OpPOKEHUE TIIFOKO3bI), HAXOXKICHHE B TPUPOJE,
NpUMeHeHne, Ouosorudeckas posb. PotocuHte3. DpyKTO3a KaKk H30MEP
TITFOKO3BL.

Caxapoza — npedcmasumens Oucaxapuoos, 2uopoIu3s, HAXOHCOeHue 6
npupoode u npumeHeHue.



Kpaxman u nenmrono3a Kak NpupoaHse nonuMmepsl. CTpoeHne Kpaxmania u
He/mnon03sl. OU3NYecKe W XWMHYECKHE CBOMCTBA Kpaxmana (THIPOIH3,
Ka4eCTBEHHAs PEaKIHs C HOIOM).

OKCIEPYMEHTAIBHEBIC METOJIbl WM3YVUCHUS BEMISCTB W WX TIPEBPANICHUIH:
NPOBEJICHUE, HAOJIOICHUE U OIMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CHHUPTOB, KAYECTBEHHBIC PEaKIUN OJHOATOMHBIX CHUPTOB (OKHCIEHHE ITaHOJIA
okcuoMm Menu(ll)), MHOrOaTOMHBIX CIIMPTOB (B3aWMOAEHCTBUE TIIHIEPUHA C
rugpokcunom menu(Il)), anpaernnoB (OKHUCIEHHE aMMMA4YHBIM PAacTBOPOM
okcuna cepedpa(l) m rugpoxcumom menu(ll), B3ammopeiicTBue Kpaxmana c
HOJIOM); TIPOBEJCHUE MPAaKTHUUECKOH pabOThI: CBOMCTBAa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuémmnuie 3a0auu

Bbruncienuss 1Mo ypaBHEHHIO XHUMHYECKOW peaknum (Macchel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIHH I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECTB WIIM IIPOIYKTOB
peaxmun).

A30Tcoz{ep>l<au.me OpraHu4€CKUE COCAUHECHUSA

Amunvl. Memunamun u auuiun: cocmas, cmpoeHue, @usuieckue u
xumuueckue ceoticmea (2openue, gzaumooeticmsue ¢ 000U U KUCTOMAMIL).

AMUHOKHUCIIOTHI Kak aM(OoTepHbIC OpraHMYeCKIe CoeqrHeHUs. DU3nUecKue
A XUMHYCCKHE CBOWCTBA aMUHOKHCIOT (Ha TpuUMepe  [IIHIUHA).
Buonoruueckoe 3HaYeHHE aMUHOKUCIIOT. [lenTuapl.

Benku Kak OPUPOJIHBIC BBHICOKOMOJEKYISIPHBIE COeAuHeHus. [lepBudHasi,
BTOpPHUYHAS M TPETUYHAS CTPYKTypa OenkoB. XHUMUYECKHUE CBONCTBA OCITKOB:
THJPOJIN3, ICHATY DAL, KAYECTBEHHbIEC PEAKIIUU Ha OCIKH.

OKCIEePUMEHTAIBHBIC METOJIbl M3YUYCHUS BEIIECTB M WX IPEBPAIICHHIA:
HAOJIO/ICHHE W OMUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATYPALUs OEIKOB
[IPU HATPEBAHHHU, [IBETHBIC PEAKIIUH OEIIKOB.

BbicokoMOneKyIpHbIE COCANHEHUS

OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCTUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE  3BEHO, CTCICHb  IOJMMEPHU3AIUK,  CPEIHSA
MoOJIeKyJIsipHast Macca. OCHOBHBIE METOMABI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEMHEHUI — MOJMMEPH3AIINs U TOJTUKOHICHCAIIUSL.

IInacmmaccoi (noausmunen, NOAUNPONIUTIEH, NOJUBUHUTXTOPUO,
noaucmupon). Hamypanouwiti u cunmemuueckue xayuyku (0ymaouenoswii,
XJIOPONPEHOsbIll U U30NPeHOo8blll). Bonokna: namypanvhvle (X10nok, wepcmo,
WENK), UCKYCCMEEHHble (ayemamuoe G0JNOKHO, GUCKO03d), CUHMEMUYecKue
(Kanpow u 1agcan).

DKCIIePUMEHTAIBHEIC METOJBl M3VYCHHUS BENISCTB W WX TPCBPAIICHUIA:
03HAKOMJICHHE C O00pasiamMu MPHPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUTACTMACC, KAYIYKOB.

Meosicnpeomemnswle ceazu



Peanmuzanus MexXnpeIMEeTHBIX CBSI3€H MPU U3YyYEHUHU OPTaHUYECKONH XUMUH
B 10 Kitacce ocymecTBIsieTCS Yepe3 MCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-
HAYYHBIX TOHATHH, TaK U MMOHATHH, SBISIOMINAXCS CUCTEMHBIMH JJISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-

HaY4HOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE NOHSTHS: SBJICHUE, Hay4yHbIi (akT,
THIIOTE3a, 3aKOH, TEOpHs, aHaJM3, CHHTE3, KiIacCH(UKAIHMs, MEePUOIUIHOCTD,
Ha0oIeHue, 3MEpeHHe, SKCIIEPUMEHT, MOJISTHPOBAHHE.

®usuka: Marepus, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUil YpOBEHb, BEILIECTBO, TENO, OOBEM, arperatHoe COCTOSIHUE
BelIecTBa, (PU3WYECKIE BEIMINHBI ¥ eIUHHUIBI HX H3MEPCHU.

Buomorus: knerka, opranmsm, Omocepa, oOMEH BeIIeCTB B OpTraHU3ME,
(doTocuHTE3, OMOIIOTUYECKH AKTHBHBIC BemlecTBa (OCNKH, YIIIEBOMBI, JKHPEHI,
(bepMeHTEHI).

Ieorpadus: MuHEpaTBL, TOPHBIC TIOPOMKI, MTOJIE3HBIE HICKOMIAEMEIE, TOTUIABO,
PECYpCHL.

Texnonorus: MAOICBBIC TMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMATAaHUA,
MOIOIIIE CPE/ICTBA, JIEKAPCTBEHHBIC U KOCMETHUECKUE TpenapaTsl, MaTepHabl
13 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KVIACC. ObIIAAA U HEOPT'AHUYECKAA
XUMMUA

TeOpeTl/l‘leCKl/Ie OCHOBBI XUMUH

Xumuyeckuid 3y1eMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAS
obonouka. DHepreTHUecKnue yYpOBHH, MOAYPOBHH. ATOMHBIE opbuTany, S-, p-,
d-anmemenThl. OCOOGEHHOCTH PACTIPEACIICHUS] 3JIEKTPOHOB MO OpOUTAISIM B
aToOMax JIEMEHTOB TEPBBIX YETHIPEX MEPHUONOB. DIEKTPOHHAS KOH(UTypanus
aTOMOB.

Ilepuoauueckuii 3axoH u Ilepuoguueckas cucteMa XUMUYECKUX IIEMEHTOB
J. W. MenneneeBa. CBsi3b MEepUOIUYECKOTO 3akoHa u I[lepmoamueckoit
cUCTeMBbl XuMuueckux snemeHToB J[. M. MeHneneeBa ¢ coBpeMeHHOM Teopuei
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX W CIIOKHBIX BEUICCTB IO TPYIINaM U
nepuojam. 3HaueHUe eprUoAMYECKOT0 3aKOHa B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKash CBSI3b. BHIBI XUMUYECKOW CBSI3U
(kKoBaJICHTHAs HEMOJISAPHAS ¥ MOJISIPHAs, HOHHAS, METaJUTHYecKas ). MeXaHU3MbI
00pa3oBaHUs KOBWICHTHON XHMMHYECKOH CBs3M (OOMEHHBII W JTOHOpPHO-
aKIenTopHbI). Bomopoanas cBs3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATETHHOCTD.
Crenenp okuciIeHHUA. VIOHBI: KATHOHBI 1 aHUOHBI.

BemectBa MONEKYIAPHOTO ¥ HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa  BEIIECTBA. THUNBl KPUCTAIIMYECKUX  PELIETOK.
3aBUCUMOCTB CBOMCTBA BEIIECTB OT THUIIA KPUCTAJUIMIECKON PEIIETKH.

[TonsiTe o nucnepcHeIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHL.



MaccoBas 1oJisl BenecTBa B pacTBOPE.

Knaccudukarms HEOPraHUYECKHUX COEIMHEHUH. Homenknarypa
HEOPTaHMYECKUX BemIecTB. | eHeTHdecKas CBI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJICIKAIINX K PA3IMIHBIM KJIACCaM.

Xumuueckas —peaknus. Krnaccupukanus XUMHYSCKUX — peaknuid B
HEOPraHUYECKON U OPraHNMYeCKON XMMHUH. 3aKOH COXPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHMsI U MPEBPAILCHHS SHEPTUU NPU XUMHUECKUX PEaKIUiX.

CKOpOCTh peakiinu, ¢€ 3aBHCUMOCTh OT Pa3JIMYHBIX (hakTopoB. OOpaTuMbIe
peakunu. Xumuueckoe paBHOBecue. DakTOphl, BIUAIOIINE HAa COCTOSHUE
xumuueckoro papHosecus. [Ipunnun Jle [latense.

Onexrponurudeckas nuccorpanusi. CHUIBHBIE W Cla0ble 3JIEKTPOIUTHL.
Cpena BOJHBIX pPACTBOPOB BEWISCTB: KHUCIAs, HEUTpalbHAas, IIEIOYHAS.
Housmue o e6odopoonom nokazamene (PH) pacmeopa. Peakuuu MOHHOTO
oOMeHa. [ uopoaus HeOpeaHuyecKux U OpeaHuiecKux 6euecms.

OKHUCINTETFHO-BOCCTAHOBUTEIIBHBIC peakuuu. [lowamue 06 snexmponuse
pacniasos u pacmeopos coneli. Ilpumenenue 31eKmpoausa.

BKCHGIZHMeHTaHLHIﬂe MCTOJIbI I/IS!‘ICHI/IH BCHICCTB W WX H[ZCBlza!!!CHHﬁI
I[eMOHCTpaHI/IH Ta6J'II/IIl ((HepI/IOJII/I‘IeCKaH CUCTEMA XHUMHUYCCKUX DIICMCHTOB
JAN. MenneneeBay; HU3ydeHUE MOJEICH KPUCTAIUIMYECKUX PELIETOK;
HaOJIIOJICHUE W OINMCAaHWE JEMOHCTPALMOHHBIX M JIADOPaTOPHBIX OIBITOB
(pa3nmoskeHue  TEpPOKCHAA BOAOPOJAa B  MPUCYTCTBUM  KaTalU3aropa,
ONpeJIeNIieHne Cpellbl PacTBOPOB BEIIECTB C IOMOIINBI0 YHUBEPCAIHLHOTO
WH/IUKATOpa, PEaKkIMd HOHHOTO OOMEHa); TPOBEJCHHUE MPAKTHICCKON pabOTHI
«BrusHUE pa3IUYHEIX (PAKTOPOB Ha CKOPOCTh XUMHUUECKOHW PEaKIIAM.

Pacuémmnuie 3a0auu

Pacuétel 1O ypaBHEHHMSIM XHMHUYECKHX pEaKOHWHA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOIB30BAHUEM TOHITHS «MAacCOBas
JIOJISI BEIIECTBA.

Paspen 2. Heopranuueckas Xumus

Hemeramnel. [lonoxxenne HemertaiioB B Ilepuoaunueckoil cucreme
XxuUMHUYecKux 3eMeHToB J[.1. MeneneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB.
dusnveckue CBOMCTBA HEMETAIJIOB. AIIOTPOIWS HEMETauloB (Ha NpHUMepe
KHCIIOPOJIa, cephl, hocdopa u yrieposa).

XUMUYEeCKUE CBOWCTBA BKHEHIINX HEMETaUIOB (TaJoreHOB, CEPHI, a30Ta,
¢dochopa, yrmepoma W KpeMHHsA) W HMX  COCOUHEHUH  (OKCHJIOB,
KHUCJIOPOACOAEPIKALUX KUCIOT, BOAOPOIHBIX COEAMHEHUI).

[IpumeHeHre BaKHEHIINX HEMETAIUIOB U UX COETMHEHUI.

Mertamnsl. [lonoxxenue meramioB B [lepuoanyeckoil cucteMe XUMUYECKUX
anementoB 1. WM. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIIEKTPOHHBIX
obOomouek aToMoB MerTawioB. OOmue (U3UIECKUE CBOWCTBA METAILIOB.
CruiaBbl METAUIOB. DJIEKTPOXUMUIECKUH Pl HATPSHKEHUH METaJIOB.

XUMHUYECKHUE CBOWCTBA BaXKHEHIIMX METaUIOB (HATPUH, KaJWH, KaJbIIHH,
MarHuii, aTFOMUHUH, IMHK, XpPOM, JKEJIe30, MEJIb) U MX COCTUHEHHM.

OO6mue crnocoObl TOdMydeHus MeTauioB. Memannypeus. Kopposus



memanios. Cnocobul 3awumsl om koppo3uu. [IpuMeHeHrne MEeTauioB B ObITY U
TEXHHKE.

OKCIEePUMEHTAIBHBIC METOJIbl M3YUYCHUS BEIICCTB W WX MPECBPAIICHUM:
H3y4YCHUE KOJUICKIMU «MeTalulbl U CIUIaBbl», 00pa3I[0B HEMETAILIOB; PEIICHUE
9KCIICPUMCHTAIBHBIX 3a71a4y; HAOIIOJACHHUEC U OMMCAHHUE JIEMOHCTPAIIMOHHBIX U
a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBHE THIPOKCHAA AIIOMHUHHS C
pacTBOpaMH KHUCIOT U IIEJIOYCH, KAaYCCTBEHHBIC PEAKIMA HAa KATHOHBI
METaJJIOB).

Pacuémmnuie 3a0auu

Pacuérer Macchl BemecTBa WM 00bEMA Ta30B 10 W3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce MM 00bEMY OJHOTO M3 YyJAaCTBYIOIIMX B PEaKINH BEIIECTB;
pacdérsl Macchl (00bEMaA, KOTMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU
OJTHO M3 BEIIECTB MMEET IPUMECH.

XuMHs 1 KU3Hb

Pons xumum B 0OecTiedeHNH 3KOJIOTHIECKOM, SHEPTeTHIECKOW M IHUIIEBOH
0€30MacHOCTH, Pa3BUTUU MeIULMHBIL. [IOHATHE O HAyYHBIX METOJNAX MMO3HAHUS
BEIIECTB ¥ XUMUYECKHUX PEaKIIH.

[IpeacraBnennss 00 OOIMX HAYYHBIX NPUHLIHUMIAX POMBIIIJICHHOTO
MOJTyYECHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MAaTEpHUATOB: Ba)KHEHIINE CTPOUTEIHHBIC
MaTepHabl, KOHCTPYKIMOHHBIE MaTepHajbl, KpPacKH, CTEKJIO, KepaMHuKa,
MaTepuanbsl  JUId  JJIEKTPOHMKH, HAHOMAaTepHalbl, OpPraHUYECKHE U
MHUHEpPaIbHBIE YI00pEHMSI.

XuMmusi U 340pOBbE YENIOBEKA: MPABHUIA UCIOJNB30BaHHs JEKapCTBEHHBIX
NIPenaparoB; IpaBHiIa OE30MacCHOTO HCIIONL30BAHMS IIPENapaToB OBITOBOM
XMMHUU B NTOBCETHEBHOM JKU3HU.

Mescnpeomemmnwie ceasu

Peanuzamuss  MeXOpeAMETHBIX CBA3eH NpH  U3yYeHHH oOmed W
HeopraHmuecko XxumuM B 11 Kiacce ocymiecTBIsieTCs uepe3 HCIOJIb30BaHHe
KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK WM MOHATHH, SBISIOIIUXCS
CHCTEMHBIMU JUTSI OT/ICNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOburre ecTecTBEHHO-HAYYHBIE MOHATHUS: HAyYHBIH (aKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIMW3, CHHTE3, KIACCU(PUKAINSI, IEPHOANIHOCTh, HAOIIOACHUE,
9KCIEPUMEHT, MOAETHPOBAHUE, U3MEPEHUE, SIBICHUE.

@dusnka: MaTepusi, SHEPrus, Macca, aToM, 3JIEeKTPOH, NPOTOH, HEUTPOH,
HOH, HW30TON, pPaJUOaKTUBHOCTb, MOJIEKYyJa, JHEPreTUYECKUIl ypPOBEHD,
BEIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSIHME BEIIECTBa, (HU3MUECKHE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorus: xnerka, opraHusM, O3KocucTeMa, Owuocdepa, Makpo- U
MHKpPORJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

I'eorpadus: MuHEpaIsl, TOPHBIE TIOPOIBI, TOJIE3HBIE HCKOIIAEMBbIE, TOTIIHBO,

pecypchl.
TeXHOIOTHS: XMMUYECKask IPOMBIIUICHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO



CTPOUTEIBHBIX MAaTEPUAIIOB, CEIBCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, MHIIEBAs
MPOMBIIICHHOCTh, (hapManeBTHYECKass IPOMBIIIICHHOCTh, IPOU3BOJCTBO
KOCMETHYECKUX IPETapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTepHalioB,
JIEKTPOHHAS. IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHMUE y4e0Horo npexmera «XumMusb»

Yueouslii npeamer «Xumus» (0a30Bb1ii ypoOBeHB)

Bcero68 4, u3 Hux 6 4 — pe3epBHOE BpeMs

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl Konrpoabnsl | Ilpakrnuec
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
e padoThlI KHe padoThl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOi XUMHUH
IIpenqmer opranmyeckon Xxumuu. Teopust CTpoeHUs bubnnoreka [JOK
11 . 3
opranunyeckux coenunenuii A. M. bytneposa https://myschool.edu.ru/
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasl
bu6mmoreka [JOK
2.1 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI 2 https://myschool edu.ru/
29 HenpenenbHbie yrieBogopoabl: aqKeHb, IKAIUEHBI, 5 1 bu6mmoreka [JOK
' AJIKUHBI https://myschool.edu.ru/
bu6nmoreka [JOK
2.3 ApomaTuiecKkue yriaeBog0pO bl 2 https://myschool edu.ru/
[IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX bubnuoreka [IOK
24 3 1
nepepadoTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 3. Kuciopoacoaep:kaunue oprannieckie coeJuHeHUst
bu6mmoreka [JOK
3.1 Crmpret. Dexon 3 https://myschool.edu.ru/
bu6mmorexa [IOK
3.2 Anbnerunsl. Kap6onosbie kucnotel. CiaoxHbIE 3(UPbI 7 1 https://myschool edu.ru/
bubmuoreka [JOK
3.3 YIIEBO ! 3 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kamye opranHudecKue coeIMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3 Bubmaorexa ITOK
https://myschool.edu.ru/
Wroro mo paszneny 3
Pa3znea 5. BbicokoMoJIeKyJISIPHbIE COeINHEHUS
bubmuorexa [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Htoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJTACC

KoanuecTBo 4acoB

Ne JJeKTpoHHbIE (U(POBHIE)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoabusl | IIpakruyec
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThlI KHe padoThl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
C Nl i
TpoeHue atoMoB. [lepuoanueckuii 3aKoH u BuGmiorexa LIOK
11 [Tepuonnueckas cucteMa XUMHIEeCKuX 3eMeHToB /1. 1. 3 ]
https://myschool.edu.ru/
Meunpeneena
bu6mmorexa [IOK
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 https://myschool.edu.ru/
bubmuoreka [JOK
1.3 XVWMUYECKUE PEaKIINH 6 1 1 https://myschool edu.ru/
bubmuorexa [JOK
Hroro no pasaeiy 13 https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Meraibi 6 1 https://myschool.edu.ru/
bu6mmoreka [IOK
2.2 Hemerarnb: 9 1 1 https://myschool.edu.ru/
2.3 CBs3b HEOPTaHWYECKUX M OPTaHUYECKHX BEIECTB 2 bubmorexa LHOK
' p p m https://myschool.edu.ru/
bu6mmorexa [IOK
Hroro o pasneny 17 https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
bu6mmorexa [IOK
3.1 KHMUSL H KH3HD 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




