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IOSICHUTEJIBHAS 3AIIMCKA

[TporpaMma mo XMMHH Ha YpoBHE cpeaHero obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@enepansHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Pemepanuun,
TpeboBanmii K pe3ynsTaTaM OCBOeHHS (enepanbHOM 06pazoBaTelbHON IPOrpaMMBl CpeHEro obrero
obpasosanus (POIT COO), npeacraenenHsix B PeaepalbHOM roCyAapcTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Kommemmum mnpenomaBaHus y4eOHOro IIpeMeTa «XHUMHA» B
obpazoBaTenbHBIX ~ opraHuzamusx — Poccuiickoif — Denmepanmu, — peanM3yIOIIMX — OCHOBHBIE
oOpasoBare/ibHBIE MPOrpaMMEl, ¥ OCHOBHBIX HOJNIOKeHHH «CTpaTerud pasBUTHS BOCHUTAHHS B
Poccuiickoit @enepanuu Ha mepuon g0 2025 roma» (Pacnopsoxenue Ilpasutenscrea P ot 29.05.
2015 Ne 996 - p.).

OcHOBY IOAXOJ0B K pa3paboTKe IMPOTrpaMMEI IO XUMHH, K OIpeeIeHHI0 obmiel cTpaTeruy
o0yueHusi, BOCITUTAHHS W pa3BHTHS OOydaromuxcs cpenctBamu ydeOHoOro mpeamera «XuMHA» OIS
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KOHUeNTyansHble mnosnoxenus PI'OC COO o
B3aMMOOOYCIIOBIEHHOCTH Meel, Co/epKanus, pe3ynpbTaroB obyueHus # TpeOoBaHHE K YpOBHIO
IIOArOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHHe, MOTyJaeMoe BEITyCKHUKaMHu 001meo6pa3oBaTebHOH opranu3aluy,
ABIIIETCS HEOThEMJIEMON uacThio uX oOpaszoBaHHOCTH. OHO CHOYXHT 3aBepINAlOIIMM 3TalloM
pealu3alil Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBHIX LEHHOCTEH, IPHUCYIIHX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. ODTH LEHHOCTH KacaroTCsAd I[I03HAHHS 3aKOHOB
OpHpoiel, (GOPMHUPOBaHHS MHUPOBO33PEHHs M OOIIEH KyIbTyphbl YENOBEKA, a TAKIKE SKOJIOTMYECKH
060CHOBaHHOTO OTHOIIEHHWS K CBOEMY 3IIOPOBBIO M TIPHPOAHOH cpene. Peammsyercs XUMHYECKOe
obpa3oBanne OOy4aroIIMXCs HA YPOBHE cpefHero obmero obpasoBaHHA CpeAcTBaMH Yy4eOHOro
npenMera «XUMHUSL», COJIEp)KaHHEe U IOCTPOSHUE KOTOPOIo ONpeJE]eHsl B IPOrpaMMe IO XMMHH C
y4&TOM CrienMpUKH HayKM XUMHH, e 3HAYeHWS B [IO3HAHMM IIPUPOILI U B MaTepHAIBHOH KU3HU
obmecTBa, a TaKKe C Y4éTOM OOMMX mened W TPHHIMIIOB, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeHero obmero obpasosanus B Poccuiickoit denepaiuu.

XuUMHS Kak DJIEMEHT CHCTEMBI eCTEeCTBEHHBIX HayK Hrpaer ocobyro poibk B COBpPEMEHHOH
[[HBHJIM3AIMA, B CO3JaHHM HOBOH 0a3pl MaTepHanbHOM KyabTypbl. OHa BHOCHT CBOM BKIaJq B
(hOPMHUpPOBaHKHE PAMOHAIBHOIO HAYYHOTO MBILIICHAS, B CO3[[aHWE LENOCTHOTO IIPEJCTaBIeHHs 00
OKPY’KaIOIIEM MHpE KaK 0 eJIMHCTBE IPUPOIBI U HeI0BeKa, KOTopoe (OpMHUPYETCS B XUMUH HA OCHOBE
[IOHMMAaHHUS BEIIECTBEHHOI0 COCTABA OKPY/KAIOIEro MHpa, OCO3HAHHS B3AMMOCBA3H MEXIY
CTPOEHHEM BEIECTB, HX CBOMCTBAMH M BO3MOMKHBIMU 001aCTAMHU TPHMEHCHHS.

TecHO B3aMMOJENCTBYS C JPYIMMM €CTECTBEHHBIMH HayKaMH, XMMHS CTajlla HEOThEMJIEMOH
YacThI0O MUPOBOM KYJIbTYPHI, HEOOXOJMMBIM YCIOBHEM YCIEIIHOIO TPYJa H JKH3HH KQKIO0ro 4ieHa
obmectBa. CoBpeMeHHass XMMHs KaKk HayKa CO3MAATeNbHAs, KaKk HayKa BBICOKHX TEXHOJIOTHH
HalpapieHa Ha pelleHHe II00aTbHBIX MPoOIeM YCTOMYMBOIO pasBHTHS YEIOBEYECTBA — CHIPBEBOM,
SHEPreTHYECKOM, MUIIEBOH, 3KOJIOrHYecKoH 6e30IacHOCTH U OXPaHBI 3710POBES.

B coorBerctBMM ¢ OOmEMH UeTAMH ¥ [PHHIMNAMH cpefHero ofmero obpasoBaHMs
comepkanme mpeamera «Xumua» (10-11 xmaccel, 6a30BBIf ypOBEHb M3Y4YEHHs) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIMEKyJIbTYpHYIO IOATOTOBKY OOydarommxcs, HEOOXOOMMYIO UM JUis
BEIpaOOTKH MHPOBO33PEHYECKMX OPHEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKH3HB COLMyMa,
IpOI0JDKeHHs 00pa3oBaHus B Pa3MAYHbIX 001acTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocrapnsiomuMu npeaMera «XuMus» SBsIOTCs 6a30Bble Kypesl — «Opranuyeckasl XUMH» U
«O6mas u HeopraHWyeckas XHMHUSL», OCHOBHBIM KOMIIOHEHTOM COEPKAHMs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BO¥ HayKW: CHCTEMa 3HAHMH [0 HEOPraHMYeCKOH XMMHH (C BKIIOYCHHEM 3HAHHH HU3
oOmeit XuMHUM) U OpraHudeckod XuMuu. DOpMUPOBaHUE NaHHOW CHCTEMbl 3HAHWM IIPH M3YYCHUH
npeamera obecreynBaeT BO3MOXKHOCTh PAcCMOTPEHMS BCEro MHOrooOpasus BeEIIECTB Ha OCHOBE
00ITHX MOHATHIH, 3aKOHOB U TEOPHH XUMUH.

CrtpykTypa comepkaHus KypcoB — «Opranudeckas xumus» H «OOmas ¥ HeopraHumdecKas
XUMES» CHOPMHPOBaHA B IporpaMme IO XMMHHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K H3yUYEHHIO
yuebHOrO Marepuana u oOycioBleHa HMCTOpHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HaHMH Ha
ONpE/ICIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOoM XHMMHM BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCHYECKOW TEOPHH CTPOEHHMS OPraHMYECKHMX COEHMHEHMM, a TaKKe
Ha YPOBHE CTEPEOXMMHYECKHX H 3JIEKTPOHHBIX IpeJcTaBlIeHHi 0 cTpoeHun BemecTB. CeeneHus o0
H3y4aeMBIX B Kypce BELIECTBaX JAIOTCH B PA3BHTHH — OT YTTIEBOJOPOJIOB J0 CIOKHBIX OMOIOIHYECKH



AKTHBHBIX COGIMHEHMH. B Kypce opraHM4eckod XHMHH MOJIydaloT pasBUTHE cOPMHUPOBAHHbIC Ha
YpOBHE OCHOBHOTO 06IIero o6pa3oBaHHs NEPBOHAYAIBHBIC NPEICTABICHHT O XHMHYECKOH CBA3M,
xiaccuUKAIMOHHBIX [PH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEINECTB OT HX CTPOEHHS, O
XHMHYECKOH peaKiuH.

[Ton HOBBEIM YIJIOM 3peHHMs B mpeaMere «Xumus» 0a30BOro ypoBHA pacCMaTpHBACTCA
W3yYeHHEIH Ha ypPOBHE OCHOBHOrO oOmero oO0pa3oBaHHs TCOPETHYECKHH MarepHanr H
(haKTOMOrHYECKHE CBEJCHHS O BEUIECTBAX M XMMHUYECKOHW peakuud. Tak, B YaCTHOCTH, B Kypce
«O6mass ¥ HeopraHmveckas XAMUs» O0O0yYarOIMMCs IPEAOCTaBIIACTCA BO3MOXKHOCTE OCO3HATh
3HAYeHHEe TePHOJIMYECKOT0 3aKOHA C OBIMETeOPEeTHYECKHX M METOJONOrHYECKHX M03UIKH, TIy6ke
[IOHATH MCTOPHYECKOe M3MeHeHUe (GYHKIHMN 3TOro 3akoHa — oT obobmaromed 10 oObiCHsIOmeR 1
TPOTHO3HUPYIOLIEH.

EnwHas cucteMa 3HAHWN O BaKHEHITWX BEIIECTBaX, MX COCTaBe, CTPOCHHH, CBOHCTBAX H
IIPUMEHEHHUH, A TAKXKe O XHMHUECCKHX PEaKNUAX, MX CYI[HOCTH H 3aKOHOMEPHOCTSX NpPOTEKaHH:
momonHsAeTcs B kypeax 10 1 11 k1accoB 271€MEHTaMM COACPKAHMA, HMEIOLIUMHE KyI/IBTYPOJIOT HYCCKHH
¥ IPUKIATHON XapakTep. DTH 3HAHHA CNOCOOCTBYIOT MOHMMAHHIO B3aMMOCBA3HM XHMHUH C JPYTHMH
HAyKaMH, PACKpBIBAIOT €€ pOJb B IIO3HABATENBHOW M IPAKTHYECKOH NEeSTENbHOCTH YeIOBEKa,
cIIocoGCTBYIOT BOCIIHTAHHMIO YBAXKEHHS K NIPOLIECCY TBOpHYECTBA B OONACTH TEOPHM M MPaKTHYECKHX
IIPHIOXKEHUH XMMWUHM, IIOMOTAIOT BBHITYCKHMKY OPHEHTHPOBATHCA B OOIIECTBEHHO H JIHYHOCTHO
3HAYMMBIX MPOOJEMaX, CBI3aHHBIX C XMMHEeH, KPHTHYECKH OCMBICIMBATE HHPOPMAIMIO H IPHMCHATH
e€ JUIs TOTOJIHEHMS  3HAHMMN, pEIeHus  HMHTEINIEKTYalbHBIX M 3KCIEPHMEHTAIbHBIX
JCClIe/IOBATeNIbCKUX 3a1a4. B menoM cojepikanue yuqeOHOro mpeamera «XHMHA» AaHHOIO YPOBHA
W3yueHHs OPUEHTHpOBaHO Ha (hopMupoBaHHE y OOYHAOIIMXCS MHPOBO33PEHYECKOH OCHOBBI JUIA
nmoHAMaEus QuIocOpCKMX uAel, TaKMX Kak: MaTepHATBHOE eJUHCTBO HEOPraHHYecKoro Hu
OpraHMYecKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEINECTB HX COCTABOM M CTPOCHHEM, II0O3HABAEMOCTh
TIPAPOJIHEIX SBJIEHHH ITyTEM SKCIEPUMEHTa M PEIICHHS IPOTHBOPEUMit MEXIy HOBEIMA (akramu H
TEOPETHUESCKUMH IIPEANOCEUIKAME, OCO3HAHHE PONIH XMMHHM B PENICHMH SKONOTHYECKHX MpodieM, a
TaKiKe npobiaeM cOepeKeHns IHEPreTHICCKAX PECYPCOB, CHIPhA, CO3AAHMs HOBBIX TEXHONOTHH H
MaTepUaios.

B nuase pemeHus 3aja4 BOCIHTAHWS, PasBUTH] H CONHMANM3AlMK O0YYalOIIUXCS NPHHATHIC
MporpaMMoil 110 XUMHH TOJAXOZBl K ONpPEJENCHHIO COJACPIKAaHHS M IIOCTPOSHHS MpeaMeTa
NpeycMaTpHBaioT OpMEpPOBAHHE YHHBEPCATbHBIX yaeOHbIX NeHCTBHM, HMEOMuUX 6a30B0e 3HAUCHHE
i PasiMYHBIX BHJOB JEATEbHOCTH: peliCHHs npodieM, IOHCKa, aHaIM3a | obpaboTku
uHGOPMALIMH, HEOOXOMMMBIX UL TPHOOPETEHHS ONBITA IPAKTHYECKOH H HCCIe0BATENbCKOH
NIeATEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B IIO3HAHHH XHMHHU.

B mpakTHKe MpenoJaBaHis XHMHH Kak Ha ypOBHE OCHOBHOrO ofmero obpasoBaHH:, Tak M Ha
YPOBHE CpeJIHero ofmero 06pa30BaHus, P OMpPeIeeHHH COAePKATEIPHOR XapaKTePHCTHKY LETeH
M3yd4eHHs TPEeJIMETa HANpAaBJICHHEM I[ePBOCTCIICHHON 3HAYMMOCTH TPAIMIMOHHO IpPH3HAETCS
dbopMMpOBaHHE OCHOB XHMHYECKOH HAayKH Kak OOIacTH COBPEMEHHOTO —€CTECTBOSHAHH,
PAKTHYECKOH /eATENbHOCTH YelOBeKa M KaK OIHOTO M3 KOMIIOHCHTOB MHPOBOH KyIBTYpbI. C
METOMUECKOH TOYKH 3pEHHs TaKOH MOAXOA K ONpPEeNENCHHIO LeeH H3yd4eHHA NpPeaMeTa SBIIETCH
BIIOJIHE OTIpaBAaHHBIM.

COrJIacHO JAHHOI TOUKe 3PEHHMs TAaBHBIMH LEsIMH H3ydeHHs npenMeta «XuMusy Ha 6asoBoM
ypogae (10 —11 ki1.) aBsgroTCs:
hOpMHEpPOBaHHE CHCTEMBI XUMHYECKIX 3HAHMH Kak BaKHEHIIEeH cocTaBIomeH €CTECTBEHHO-HayIHOH
KAPTHHBI MHpPA, B OCHOBE KOTOPOH JIEXKAT KIFOUEBbIE MOHATHS, HYHAaMCHTATBHBIE 3aKOHBI M TCOPHH
XMMHH, OCBOGHHE $3HIKA HAYKH, YCBOGHHE M IIOHHMAHHE CYyITHOCTH JIOCTYIHBIX 00OOMIEHMH
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HaKOMJICHHE C HCTOPHEH X Pa3BUTHA U CTAHOBICHNS;
bopMmpoBaHHe ¥ Pa3BUTHE NMPEACTABICHHH O HAYYHBIX METOJaX MO3HAHHMS BEMECTB ¥ XHMHYCCKHX
peakimi, HeoOXOAMMBIX [UIi TPUOOPETEHHs YMEHHH OpPHMEHTHDPOBATECA B MHpPE BCIICCTB H
XMMHYECKHX SBJICHUH, HMEIOIMUX MECTO B IPHPOJIE, B IPAKTHYECKOH U MOBCEJHEBHOM JKH3HH;
pasBHTHE yMeHHE M CIOCOGOB JEATENBHOCTH, CBA3AHHEIX C HAOMONCHHEM H 00BSICHEHHEM
XFMHUECKOTO SKCIIEPHMENTa, OO0/ IeHHeM IPaBUiI 6e30IacHOro 00pameHus ¢ BEMECTBAMA.

Hapsity ¢ oTHM, comepiKarelbHas XapaKTepHCTHKa LeNeH M 3a/ad M3y4eHHd NpeaMera B
mporpaMMe Mo XMMHH YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBEIMH IPHOPHTETAMH B
cucteMe cpeasero obmero obpazoBanus. CeroiHs B NPENoaBaHWW XHMHH B Oonbleilf cTENEHH



OTHaéTCs NMpPENNOYTEHHe MPAKTHHECKOH KOMIIOHEHTE COEpaHus OOydeHHs, OPHEHTHPOBAHHOH Ha
OZIFOTOBKY BBITYCKHMKA 0011e06pa30BaTebHON OpraHM3aIiy, BIaJ€omero He HabopoM 3HaHuH, a
GYHKIHOHATEHOM TPAMOTHOCTEIO, TO €CTh CIIOCO0aMM M YMEHHSMH aKTUBHOTO IIOJIYHYCHHS 3HAHUH 1
TIPIMEHEHHA UX B PEATBHOM JKM3HU JUIsA PEIICHHS MPAKTHIECKHX 3a/1ay.

B CBSI3M C 3THM IPH H3yYEHMH IpeaMeTa «XHMHESA)» JOMHHHDYIOIIEE 3HaUeHHE MPHOOpETaroT
TaKue LeH ¥ 3a7a49H, KaK:

aganTanus 0OydJaromuxcs K YCIOBHAM JUHAMHYHO PA3BHBAIOIIErocs Mupa, $opMHUpOBaHHE
HHTE/UIEKTYaJbHO Ppa3sBUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3soBaHWIO, COTPYAHHYECTBY,
CaMOCTOSATEIFHOMY IIPHHATHIO TI'PAMOTHBIX pEIIEHHH B KOHKDETHBIX JKH3HEHHBIX CHTYalHsX,
CBA33aHHBIX C BEIIECTBAMH U MX IIPHMEHEHUEM;

dopmupoBanue y 06ydalOMMXCs KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIMH), UMEIOLIMX
YHHBEpPCAILHOE 3HAYEHHUE VIS Pa3Ii9HbIX BUIOB JIEATEIBHOCTH: PEIEH s Mpo0ieM, MOUCKa, aHaIu3a
u ob6paboTku HHpOpMAIUMH, HEOOXOAMMBIX Uil NPHOOPETEHHS ONbITA EATEIBHOCTH, KOTOpas
3aHMMAeT BAXKHOE MECTO B IMO3HAHHM XWMHH, 4 TaKXe JUIS OIEHKH C IO3HIHH O5KOJIOTHYECKOH
6e30IacHOCTH XapaKkTepa BIHSHUA BEIIECTB W XMMHYECKHX IIPOLIECCOB HA OPraHM3M 9ENOBEeKa H
IPUPOTHYIO CPeay;

pa3sBHTHE TMO3HABATENLHBIX HHTEPECOB, MHTEJUICKTYAIBHBEIX M TBOPYECKHX CIIOCOOHOCTEH
o6yJarommxcs: CriocoOHOCTH CaMOCTOATENFHO IPHOOPETATh HOBLIC 3HAHMA 110 XMMHH B COOTBETCTBUH
C JKH3HEHHBIMH TOTPeOHOCTSIMH, MCIOJB30BaTh COBpeMeHHbie MHGAOPMAILMOHHBIE TEXHOIOIHH IS
NOHCKA ¥ aHaIM3a yueOHO ¥ HayIHO-TOMY IIPHOH HHPOPMALMH XHMHUYECKOI0 COAEPIKAHMS;

dopMupoBanne M pa3BATHE y 0OYHarOmMXCS ACCOLMATHBHOIO M JIOTHYECKOTO MBIILICHHS,
HaOMI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0coO0eHHO HeoOXOIUMBI, B 4aCTHOCTH,
[IPY TJIAaHUPOBAHKMH U IPOBEIEHHH XUMHYECKOI0 IKCIIEPUMEHTA;

BOCIIMTaHHE y obyuaromuxcs yOe:xAEHHOCTH B T'YMAHHCTHYECKOH HANpPaBICHHOCTH XHMHH, €€
BaXKHOM POJIM B pelIeHHH II00aNbHBIX Mpo0iieM palioHAIBHOIO IPUPOAONI0IL30BaHNUA, TOIOJIHEHHS
SHEPreTHYeCKHX PECypcoB M COXPaHEHHS IPHPOIHOTO PABHOBECHA, OCO3HAHHMA HEOOXOIMMOCTH
GEepesKHOTO OTHONIEHHS K MPHPOJE M CBOEMY 3/0POBBIO, @ TaKkkKe MNPHOOPETEHMSI OIbITA
HCITOJIb30BAHHA IIOYYCHHBIX 3HAHHH [UIA IPHHATHA IPaMOTHBIX PEINCHHH B CHTYAIHsAX, CBA3AHHBIX C
XHUMHUYECKUMHU SBICHUAMHU.

B yueGHOM IUTaHe cpeaHero obmero obpa3oBanus mpeaMeT «Xumus) 0a30BOro ypoBHs BXOIMT
B cOCTaB npeaMeTHoH obnmacta «EcTecTBeHHO-HAYYHBIE IPEAMETEI).

O61m1ee 9MCII0 YacoB, OTBEASHHBIX [UIS H3YYeHHs XHMMHH, Ha 6a30BOM ypOBHE cpeHero odmiero
oGpazosanus, cocrasiseT 68 yacos: B 10 knacce — 34 uaca (1 gac B Heziemo), B 11 knacce — 34 gaca (1
Yac B HEJEMIO).



COJIEP’ KAHUE OBYUYEHMSA
10 KJIACC
OPITAHUYECKASA XUMUA

TeoperndecKHe 0CHOBBI OPraHHYeCKOH XUMUH

[Ipemver opraH@deckodl XuMuM: €€ BOSHHKHOBEHHE, PasBUTHE M 3HAYCHHE B IOJYYCHHH HOBBIX
BEIECTB M MaTepHaoB. TeOpHs CTpOeHHMs OpraHHueckuX coesmHenud A. M. byrieposa, e€ ocHOBHEIC
nonoxenns. CTpyKTypHBIe GOpMyIIbl OpraHAYECKHX BEmecTs. ['0OMONIOrys, H30MepHs. XHMHYECKas CBA3b B
OpraHHYeCKHX COSIHHEHUAX — ONMHAPHEIE H KPATHBIC CBSI3H.

IIpencraBienne 0 KiacCH(WKaMH OpraHAYecKMX BemecTB. HoMmeHkmaTypa OpraHmYecKux
coelMHeHHil (CMCTeMaTMueckas) ¥ TPUBHAIBHBIC HA3BaHHS BaXHEHIIMX [PEACTABHTEICH KIaccoB
OpraHHYecKHX BEIIECTB.

DKcnepuMEHTAIbHBIE METO/BI H3YYCHUA BEIIECTB H HX IPEBpalIEHAN: 03HAKOMJICHHE C obpasmamu
OpraHMYecKuX BEIEeCTB M MaTephalamMy Ha HX OCHOBE, MOJCIHMPOBAHHE MOJIEKYJ OPraHMYECKHX BEIIECTB,
Habo[ieHHe W OIMMCAHME JIEMOHCTPAIIMOHHBIX ONLITOB 10 NPEBPAlIEHHIO OPraHWYEeCKHX BEIECTB IPH
HarpeBaHuH (IUIaBlIeHAe, O0YTIHBaHHE ¥ TOPEHHE).

YraeBoaopoasl

AJIKQHBI: COCTaB M CTPOEHHE, TOMOJIOTHYecKui psa. MeraH ¥ 3TaH — MPOCTCHINHE MPEICTABUTEIIH
aKaHOB: (PH3MYECKHe M XMMHYECKHE CBOHCTBA (PEaKIUy 3aMEINeHus] H TOPCHHs), HaX0X/IeHHe B IIPUPOJIE,
TIOJTyYCHHUE U IPAMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHH psi. OTHIEH H NPOIMICH — NpOCTeHIIHe
IIpeICTaBUTEH ATKeHOB: QU3MUeCcKe U XUMHYECKHEe CBOMCTBA (Peakuuy rHPHPOBAHNS, TalOr€HUPOBAHKS,
TH/pATaLlHK, OKACICHHA U IOIMMEPH3ALIAH ), TOTy4CHHE B IPUMCHEHHE.

AnxajueHsl: 6yramuen-1,3 u MerTmnOGyramwen-1,3: cTpoeHnme, BaxHEHIIME XHMHYECKHE CBOHCTBA
(peakims momAMepH3anuy). Iloydenue CHHTETHYECKOro KayayKa i Pe3HHBL.

AJIKHHBI: COCTaB M OCOOGHHOCTH CTPOEHHWS, TOMOJIOTHYECKHH psjl. AIETHIEH — MOPOCTeHIINH
IIpeICTABHTENb AJKHHOB: COCTaB, CTPOEHHE, (H3MUECKHEe U XMMHIECKHE CBOHCTBA (Peakiiy IHAPHPOBAHMS,
rajoreHHPOBAHHUA, THPATALIMH, TOPEHHUS), IOTyYEeHHE H IIPHMEHEHHE.

Apensl. Benson: cocras, cTpoeHue, HH3MUECKHE M XUMUYECKHE CBOMCTBA (PeaKIHK raloreHHpOBaHNAs
¥ HUTPOBAHU), TIONy9EHHE K IPUMEHEHHE. T0/1Y0l. COCMAs, CIMpOenuUe, usuieckue u XuMu4eckue coucmsa
(pearyuu 2anozeHUpoBanUs U HUMPOBAHUS), NoLyYeHue u npumerenue. TOKCHIHOCTD apeHoB. I'eHeTHIeCKas
CBSI3b MEXY YIJIEBOAOPOJAMH, TPHHAICKAMAMHE K PasiIMIHBIM KJ1accaM.

[IpHpo/IHEIe HCTOYHHKH YIIEBOAOPOXOB. [IpHpOHEIA ra3 i monyTHble HedTsHbe rassl. Hedrs u eé
npoucxoxneHue. Crnocobsl nepepaboTkH HedTH: NEeperoHka, KPeKMHI (TCpMHYCCKHM, KaTaIATH9IECKUi),
mupomm3. [IpoTyKTsI epepaboTky HedTH, X PHMEHEHHE B IPOMBIIIIEHHOCTH U B ObiTy. KaMeHHBIH yroms
M TIPOYKTHI €ro mepepaboTKH.

JKCIepHMEHTATBHEIE METOJIbl H3yYeHHs BEUIECTB W MX MPEBPANICHHI: 03HaKOMIEHHE ¢ obpasuamu
IJIACTMACC, KAYYyKOB M Pe3UHBI, KOJUTeKIHH «HedTb» u «YT0/Ib», MOAEITHPOBAHUAE MOJIEKY]I YTIIEBOAOPOOB
¥ raoreHONPOU3BOIHEIX, IPOBEACHHE IPAKTHIECKOH paboThl: MOTyYeHHe STHICHA i H3Y9CHHE eT0 CBOHCTB.

PacuérHrle 3ama4n.

BrruuciieHus 0 YPaBHEHHIO XAMUYECKON peakuy (Macchl, 00bEMa, KONHYECTBA HCXOAHOTO BEIECTBA
WM OPOAYKTAa PEaKidH M0 H3BECTHBIM Macce, 00BEMY, KOJHYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WA
IPOAYKTOB PEaKIHH).

Kuciopoxconep:kamue OpraHu4ecKHe coelHHeHH

IIpenenbHBIE OJHOATOMHBIE CIHPTHL MeTaHON W 93TaHON: CTPOEHHE, (PH3MYECKHE M XMMHYECKHE
CBOJiCTBA (PEaKIMH ¢ aKTHBHBIME METa/lIaMH, TaJOreHOBONIOPO/IAMHE, TOPEHHE), IpUMeHeHke. Bonopoubie
CBSA3W MEXJIy MOJIEKYJIaM¥ CriupToB. JlefiCTBHE METaHOJIa B 3TAHOJIA HA OPTaHu3M 4YEJIOBEKa.

MHOroaTOMHBEIE CIMPTEL DTHIEHIMKONb H IJIHIEPHH: CTPOEHHE, (U3MYECKHe H XUMHYECKHE
CBOHCTBA (B3aMMOJCHCTBHE CO IHENOYHEIMA METAIUTAMH, KAYECTBCHHAS PEAKIHA Ha MHOTOATOMHBIE CITHPTEI).
JleficTBHE HA OPraHu3M YeioBeka. [I[puMeHeHHE INIMLEPHHA U ITUIICHITHKOJIA.

@eHON: CTPOCHHE MOJNEKyTbl, (H3WYecKWe M XHMHUecKkHe cBoifctsa. TokcuuHOCTE (eHONa.
[Tpumenenue Qenona.

Anbmerunpl W Kemowsi. OOpManbIEruy, aleTalbIerd]: CTPOeHHe, (HU3MUeCKHe H XHMUYECKUE
CBOMCTBA (PeaKIHH OKHCIEHHS M BOCCTAHOBIICHHS, KaUYECTBEHHBIE PEAKLHH), TIONYYCHHE H IPUMEHEHHE.




O[HOOCHOBHEIE TIpenenbHble KapOOHOBBIE KUCIOTEL. MypaBbHHAd H YKCYCHas KUCJIOTHL: CTPOEHHE,
husnyeckue W XUMHUYECKHe CBOMCTBa (CBOiicTBa, OOmMe JUIs Kiacca KHCIOT, peakuus sTeprbuKanuy),
noxyderue u npuMenenne. CTeapuHOBas W OJNEMHOBAsA KHCIOTHI KaK IPEACTABUTENIM BBICIIMX KapOOHOBBIX
K#CJIOT. MBUTa KaK COJM BEICIIHNX KapOOHOBBIX KMCIIOT, KX MOIOMLIEE JEHCTBHE.

CnoxHple 3QUpEl Kak NPOHM3BOJHEIE KapOOHOBBIX KHCIOT. I'Mapomu3 clIoXHEIX 3(upoB. XKupsl
['mapomns sxupoB. [Ipumenenue xupos. bronorndeckas poss KHPOB.

VYriueBoasl: cocTaB, KiaccuuKaius YrieBogoB (MOHO-, AW- H TONMcaxapuiel). [mrokoza —
mpocTeIui MOHOCaxapua: OCOOEHHOCTH CTPOSHMSA MOJEKY/Ibl, (H3MUeckMe M XHMHUECKHe CBOHCTBa
(B3ammojieiictBie ¢ ruapokcunoM wmemu(ll), okxucneHme aMMHauHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TITIOKO3BI), HAXOKIECHHE B IIPUPOJE, NPHMEHEHHE, OHONOTHYECKas pOIlb.
@otocunTe3. DpyKTo3a KaK H30MEDP [IIOKO3BL

Kpaxman u 1e/unonosa kak npapoAHele nomuMepsl. CTpoeHue kpaxmaia U Henono3sl. Pusuyeckue U
XHMHYECKHE CBOMCTBA KpaxMaiia (THAPOJIN3, KaYeCTBEHHAA PEaKIHA C HOAOM).

OKcHepHMeHTATbHEIE METOBI M3YYeHHs BEIIECTB M WX MpeBpallleHHit: mpoBeneHue, HaOIIOAEHHE U
OIMCAHUE JEeMOHCTPAMOHHEBIX OILITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEaKIMU OJHOATOMHBIX CIUPTOB
(oxucnenue stagona oxcuaom Memu(Il)), MHOroaTOMHBIX CHMpPTOB (B3aMMOJCHCTBHE TIJIMLEPHHA C
ruapoxcunom meau(Il)), anbaernnos (OKHCIIEHHEe aMMHaYHEIM pacTBopoM okcuaa cepebpa(l) u runpoxcuom
meau(Il), B3amMmozeiicTBHe Kpaxmana ¢ HOAOM), MpOBEAEHHE MPAKTHYECKOH paboThl: CBOMCTBA pacTBOpa
YKCYCHOH KHCJIOTEL

Pacuérnele 3anayn.

BerauciieHns 10 ypaBHEHHIO XHMHUIECKOH peakuuu (Macchl, 00bEMa, KOTMYECTBA HCXOIHOIO BEIECTBA
HIH TPOAYKTA PeaKkIUd MO M3BeCTHRIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 HCXOJHBIX BEINECTB HIIHU
IPOIYKTOB PEaKIlHy).

A30TcoepKaliue OpraHuueCKUe COeJMHEHHS.

AMWHOKHCIIOTEI Kak amdoTepHble OpraHndeckie coeiuHeHus. OU3NYecKHe U XMMHUYECKHe CBOHMCTBa
AMHHOKHCIIOT (Ha IpUMepe TIIHIKHA). Bronornyeckoe 3Ha4eHIEe aMHHOKKCIIOT. [lenTuapl.

Benkm Kak NIpHpPOIHBIE BBEICOKOMOJIEKYISpHBIE coeauHeHus. [lepBudnas, BTOpMYHAs M TpeTHYHAA
cTpykTypa OenkoB. Xumudeckue cBoiicTBa O€NKOB: I'MAPOJIM3, JEHATypalds, KauyeCTBEHHBIE DEakIMH Ha
Oenxu.

DKCIEpHMEHTAIBHbIE METOIbI M3Y4YEHHs BEIIeCTB M HX IpeBpalleHHH: HaOMIONECHHE H ONHCAHHE
IEMOHCTPAI[MOHHEIX OITBITOB: JeHaTyparus 6eJIKOB IPH HarpeBaHuH, BETHAIE PEAKIUH OCIIKOB.

BricokoMosieKy IpHBIE cOeHHEeHHS

OCHOBHEIE ITOHATHSA XHMHH BBICOKOMOJEKYJSAPHBIX COCJHHEHHH: MOHOMED, IOJMMED, CTPYKTYypHOE
3B€HO, CTENEHb MOJMMEPU3AINN, CpelHss MolekymripHas Macca. OCHOBHbIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHEIX COSAMHEHUN — OMMEPU3allUs M IOTMKOHIEHCALIHA.

DKCIEpHMEHTAIBHBIE METO/Ibl M3YYCHHUs BELIECTB M MX MpPEBPAIICHHH: O3HAKOMIEHHE ¢ obpa3laMu
IIPUPOIHEIX H HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MesxnpeaMeTHEIE CBS3H.

Peammzanms MeEXIPEIMETHBIX CBA3ell 1NpH H3ydeHWH opranmdeckod xuMuu B 10 Kmacce
OCYILECTBISAETCA dYepe3 HCIOIb30BaHWE KaK ODIMMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaKk M MOHATHH,
SBJISIONIMXCS CHCTEMHBIMH JUIS OT/ENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI0O LIMKIIA.

O61pe ecTeCTBEHHO-HAYYHBIE MTOHATHS: SBIEHHE, HAyUHBIH (PaxT, runoresa, 3aKoH, TEOpHS, aHAJIH3,
CHHTE3, KJIacCU(pHKANA, IEPHOANTHOCTD, HAOMOICHHE, H3MEPEHHE, IKCIIEPUMEHT, MOACITMPOBaHHE,

®u3uka: Marepus, SHEPrHus, Macca, aToM, SJIEKTPOH, MOJIEKYJla, JHEPIeTHYECKHUI YPOBEHb, BEIIECTRO,
Teno, 06bEM, arperatHoe COCTOSHHUE BeIecTBa, (PH3NYeCcKHe BeJIUYHHB] H €IHHHIIBI HX H3MEPEHHS.

Buonmorus: knerka, opranusm, 6uocdepa, obmen BemiecT B opraHusme, GoTocuHTE3, OHONOIHYECKH
aKTHBHBIE BemecTBa (OeIKH, YTICBOIBL, JKHPHI, (HEPMEHTHI).

[eorpadusi: MUHEpPAIEL, FOPHBIE TIOPOJEI, TIONE3HEIE HCKONaeMble, TOILUTHBO, PECYPCHL.

TexHONMOrHs: THINEBBIE MPOAYKTHI, OCHOBBI PpAlMOHAIBHOIO MHMTAaHMA, MOIOIIHE CPEJCTBA,
JIeKapCTBEHHBIE M KOCMETHHYECKHE MperapaThl, MaTepHAIIbl H3 HCKYCCTBEHHBIX M CHHTETHYECKHMX BOJIOKOH.



11 KJIACC
OBIIASI 1 HEOPTAHUYECKAS XUMHA

Teopern4yecKne 0CHOBBI XHMHH

XUMHUYECKHH 37eMeHT. AToM. SIIpo aroMa, W30TOMBL OJEKTpoHHas 000/104Ka. ODHEPreTHYCCKHE
YPOBHH, TOXYPOBHU. ATOMHbIE OpPOUTANH, §-, p-, d- ieMenTEL. OCOOEHHOCTH paclpe/ieNIeHHsI NeKTPOHOB 110
opOHTAIAM B aTOMaX 3JIEMEHTOB IIEPBEIX YETBIPEX MEPHOOB. DIEKTPOHHAS KOHPUTYpALHsT ATOMOB.

Ilepronudeckuit 3akoH u [lepromyeckas cucremMa Xxumudeckux snementos J[. M. Menneneesa. Caasb
nepHoOMYecKoro 3akoHa ¥ IlepHoandeckod cucTeMbl Xumudeckux osiementoB J[. M. Menneneesa c
COBPEMEHHON TEOPHEH CTPOCHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XHMHYECKMX JJIEMCHTOB H
06pa3zyeMBbIX MMH MPOCTHIX ¥ CJIO)KHBIX BENIECTB IO IPyNNaM H IepHojaM. 3HaYCHHE MEPHOIMYECKOrO
3aKOHA B Pa3BUTHH HayKH.

CTpoenue BemlecTBa. XHMHYecKas CBA3b. BHIbI XuMudeckod CBsi3u (KOBaICHTHas HEIOJSIPHAS H
TTONsipHas, MOHHAs, MeTaJUTHdecKast). Mexann3mbl 00pa3oBaHus KOBAJICHTHOW XHMHUYCCKOH CBA3H (oOMeHHBII
U JIOHOPHO-AKIENTOpHENA). BomoponHas cBA3b. BaJeHTHOCTb. ONEKTPOOTPHIATENIBHOCTD. Cremnens
okuciienusi, OHBI: KaTHOHBI H aHHOHBL.

BemecTBa MOJIEKY/IAPHOrO0 M HEMOJEKY/SIPHOIO CTPOCHHsA. 3aKOH MOCTOAHCTBA COCTAaBA BEIIECTBA.
THIIB! KPUCTAUTHYECKHX PEMETOK. 3aBICHMOCTE CBORCTBA BEIIECTB OT THIIA KPHCTATIHICCKON PEIIETKH.

IToHsATHE O JAUCTIEPCHBIX cucTeMax. VICTHHHBIE H KOIUIOMIHbIE pacTBOpEL. Maccosas OIS BEIIECTBA B
pacTBOpe.

Knaccupukauus HeopraHMdeckux coenunHeHnd. Homenkiarypa HEOPraHWHYEeCKHX — BEIICCTB.
[eHeTHUECKas CBSI3bL HEOPraHMYECKHUX BEINECTB, MPHHAUIEKAIUX K Pa3IAIHBIM KIIaccaM.

Xumuueckas peakmust. Kiraccuukamus XUMHYECKUX peakiuii B HEOPraHWYECKOH M OPraHM4ecKOoH
XUMHH. 3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHECHHA W MPEBPALICHUS JHEPIUM IPH XHMHICCKUX
peaKIusX.

CKOPOCT PEaKIuH, eé 3aBHCHMOCTh OT Pa3HYHBIX (akTopoB. O6parTuMble peakiuu. XUMHUECKOE
paBHoBecue. DaKTOPbI, BIMSIOMIKE HA COCTOAHAE XHMHIeckoro papHosecus. [Ipuniun Jle [llaremse.

DnexTponmTHueckas auccormanysi. CumbHble W ciabpie anmextpomuthl. Cpela BOAHEIX PacTBOPOB
BEIIECTB: KHUCNasl, HeHTpalbHasd, IIeJI0YHas.

OKHCIATEIbHO-BOCCTAHOBHTE/IBHEIC PEaKIIHH.

JKCIEPAMEHTATbHBIE METOIB! HM3yYeHHs BEIIECTB M MX IpEBpaIeHuil: AeMOHCTpauus TabiHi
«Ilepmogndeckas CcHCTeMa XHMHYECKHX DIIEMEHTOB . W. Menzneneesa», H3y4eHHE MOJeEIeH
KPUCTAUTMYECKAX PEIIETOK, HaOMOJeHHe M ONMCAHHEe JIEMOHCTPALHOHHEIX M JIa0OpaTOPHBIX OIBITOB
(pa3ojkeHHe MEePOKCH/IA BOJOPOZIAa B IPHCYTCTBHH KATAIM3aTOPA, ONPEJCICHHE CPE/Ibl PACTBOPOB BEMIECTB C
TIOMOIIBIO YHABEPCATBHOT0 HH/MKATOPA, PEakilMd HOHHOrO oOMeHa), NPOBEJCHHE HPaKTHYCCKOH paboTel
«BnusiHAe pa3TuuHbIX ()aKTOPOB Ha CKOPOCTH XMMHYECKON PeaKiumy.

PacuétHble 3a1a4H.

PacyéThl N0 YpaBHEHHMSAM XMMHYECKMX PEAKI|i, B TOM YHCIIC TEPMOXUMUIECKHC pacuéTel, pacy€Tel ¢
HCIIOIB30BAHMEM TIOHSATHS (MAaccoBas JIOJ BEIIECTBAY.

Heopraau4eckass XuMHAs

Hemeramwtsl. [lomoxkenne HeMeTawioB B Ilepuoamueckod crcreMe XuMuueckmx snementos [ M.
MenneneeBa W OCOOEHHOCTH CTpOGHHS aToMoB. (DHW3HMYECKHe CBOMCTBA HEMETA/IOB. AJUIOTPOIUA
HeMeTa/UIoB (Ha IIpHMepe KHCIOpo/a, cephl, hocdopa i yrieposaa).

XHMHYECKHE CBOMCTBA BakHEHIIMX HEMeTauoB (TajoreHoB, Cephl, a3ora, (ocdopa, yriepoga H
KPEMHHS) U WX COeTMHEHHH (OKCH/I0B, KHCIOPOICOACPHKALIHX KHCIIOT, BOOOPOIHBIX COETHHEHUH).

[pumeHeH e BaKHEHIIHX HEMETAIUIOB ¥ HX COe/IHHEHHMI.

Metammel. [lonoxenne MeramwioB B Ilepmommdeckoif cucreme Xummpdeckux asmementos [ W
Menneneesa. OCOGEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000/049ek aroMoB MeTaioB. Obmme Qusnueckue
cBoiicTBa MeTaioB. CIUIaBsl METAIOB. DJIEKTPOXUMUYECKUN PsiJl HAIIPSUKCHHH METaIUIOB.

XHUMHUYECKHEe CBOMCTBA BaXKHEHIIHX METAIIOB (HATPHUi, Kajiwil, KaIbIui, Mardui, alIOMUHUHN, [HHK,
XPOM, JKeJle30, Me/Ib) H UX COCMHEHHH.

O61rre crioco6s! MoMy49eHrs MeTaUIOB. [[pHMEeHEHNE METAJIIOB B OBITY H TeXHHKE.

DKCHepHMEeHTAIbHEIE METO[bl HW3y4eHHsl BEINECTB M MX INpEeBPAIlCHAN: H3YYEHHE KOIUICKIHHA
«MeTamisl ¥ CIUIaBBI», OOPa3lOB HEMETANNIOB, pPElIEHHE SKCIEePHMEHTATBHBIX 3a/a4, HaOmoJeHHe H



OIIMCAHME JEMOHCTPAIIMOHHBEIX M JIaDOpPATOPHBIX ONBITOB (B3aMMOJEHCTBHE THOPOKCHAA ATIOMHHMSA C
pacTBOpaMH KHCJIOT | IIeI0YeH, KaYeCTBEHHbIE PEaKIHH Ha KaTHOHE! METAIIOB).

PacuérHple 3aga4H.

Pacu&rsl Macchl BemecTBa WM 00BEMA I'a3oB IO M3BECTHOMY KOJIMYECTBY BEINECTBA, Macce HIH
06bEMY OHOTO M3 YYAaCTBYIOIMX B PEakKIMU BEINEeCTB, pacdérhl Macchl (00BEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTOB PeaKIlHu, €CITH OJHO U3 BEIIECTB HMEET IIPUMECH.

XHMHA | JKH3Hb

Pons XMMHH B O0ECIIEUEHHMH SKOJOTHYECKOH, SHEPreTHYecKOW M IUINEBOH Oe30macHOCTH, Pa3BHUTHH
MeauIuHbL [JoHaTHE 0 HAyYHBIX METO/IaX TO3HAHUSA BEIIECTB U XMMUYECKHX PeaKIluii.

[Tpencrabnenus 06 o0IIMX HayYHBIX MPHHIMNIAX TPOMBIIIIEHHOTO IIOTyYEHHsA BaKHEHIIIMX BEIIECTB.

UesioBeK B MHPE BeIIECTB M MaTepHANIOB: Ba)KHEHINME CTPOHMTEIBHBIE MATEpHalbl, KOHCTPYKIMOHHBIE
MaTepHaTbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHasbl A 3MEKTPOHHUKH, HAHOMATEPUAIIBI, OPraHHYEeCKHE W
MHHEpaIbHBIE yI00OpeHHs.

XuMus M 3J0pOBhE dYElMOBeKa: IpaBH/Ia MCIOJB30BAaHHA JIEKAPCTBEHHBIX IIperaparoB, IIpaBHiia
6€e301MacHOr0 HCIIOIB30BAHMS TIperapaToB OBITOBOM XHMHUH B IOBCEIHEBHOMN JKH3HH.

MesxnpeaMeTHBIE CBA3H.

Peanmsanus MeXIpeIMETHBIX CBA3€H IpH H3ydeHHH o0ue# u HeopraHnudeckod xumuu B 11 kmacce
OCYILECTBIIIETCS 4Yepe3 HCIIOIb30BaHME Kak OOIMMX €CTECTBEHHO-HAYUYHBIX IIOHATHH, TaK M IOHSTHH,
ABJISIOIIMXCS CHCTEMHBIMH JIJIS1 OT/ICTBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

O6mmue ecTecTBEHHO-HAyYHBIC MOHATHA: HAyYHBIA (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHHTES,
KJ1acCH(pHUKAITNS, TEPHOIUYHOCTE, HAOMOIeHHE, SKCIIEPUMEHT, MOJICIIHPOBAHUE, U3MEPEHHE, SBIICHHE.

dusuka: MaTepus, SHEprus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH, H30TOII, PaJHOAKTHBHOCTE,
MOJIEKYJIa, SHEPreTHIECKHit YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, QDH3HYECKHE
BEJIMYUHBI X €IMHUIIBI HX U3MEPEHHUS, CKOPOCTb.

Buosorus: KieTka, opraHusm, skocuctema, 6uocdepa, MaKkpo- ¥ MHKPO3IEMEHThl, BUTAMUHEI, 0OMeH
BEIIIECTB B OpraHu3Me.

["eorpadus: MuHEpAITIBI, TOPHBIE TTIOPOJIBI, MOJE3HBIE HCKOIIAeMBIE, TOIUIHBO, PECYDPCHL.

TexHonorus:: XUMM4YecKass [POMBIIIEHHOCTh, METAIUIyprus, IPOM3BOACTBO  CTPOMUTEIBHBIX
MaTepHajoB, CEJbCKOXO3SJHCTBEHHOE IIPOM3BOJACTBO, IHINEBas IIPOMBIINUIEHHOCTh, (apMareBTHyecKas
IPOMBIIIUICHHOCTB, MPOM3BOJCTBO KOCMETHYECKHX IIPENaparoB, MNPOM3BOACTBO  KOHCTPYKIHMOHHBIX
MaTepHaloB, 3JIeKTPOHHAS IPOMEIILIEHHOCTE, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOTPAMMBI T10 XMMKWU HA BA3OBOM YPOBHE
CPEJTHEI'O OBIIEI'O OBPA3OBAHUS]

JJMYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycramapnuBaeT TpeGOBaHMA K pe3yIbTaTaM OCBOEHHMS OOYYAIOMMMHACH IMPOTpaMM
cpearero obmero o6pa3oBaHus (IMYHOCTHBIM, METAIPEIMETHBIM M NPeAMETHEM). Hayuno-Meromuaeckoi
OCHOBOM ISl Pa3paGOTKH TUIAHMPYEMBIX Pe3yJIbTATOB OCBOGHHs HPOTPaMM Cpe/iHEro obImero o6pasoBaHMs
SIBJISIETCS CUCTEMHO-IEITETbHOCTHBIN OIXO/I.

B COOTBETCTBHH C CHCTEMHO-AESTENLHOCTHEIM IIOXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3yNbTaToB
OCBOGHHS TNpenMeTa «XuMHsA» Ha YPOBHE CpenHero obmero oOpa3oBaHHS BBIICNCHEl CIEIYIONIHE
COCTaBIIAIOIIKE:!

OCO3HaHMe 00YJalOIIHUMHUCS POCCHHCKOH TpaXIaHCKOH HIEHTHYHOCTH — FOTOBHOCTH K CaMOPa3BHTHIO,
CaMOCTOSITETBHOCTH H CaMOOIIPECIICHHIO,

HaJIMYKe MOTHBAIHH K 00Y4EeHHIO;

TleJIeHANPABJIEHHOE PA3BUTHE BHYTPEHHUX YOeXKIEeHHH JMYHOCTH HA OCHOBE KIFOYCBBIX IEHHOCTEH H
HCTOPUYECKHX TPaIHLINH 6a30BOM HAYKH XHMUH;

TOTOBHOCTE H CIOCOGHOCT OOYYAIOIIHXCSI PYKOBOZCTBOBATHCS B CBOEH [EATEINbHOCTH LEHHOCTHO-
CMBICITOBBIMH YCTAHOBKAMH, IPUCYIIMMH LEIOCTHOM CHCTEME XHMHYECKOro 00pasoBaHMs;

HAJIMYHe TPAaBOCO3HAHWS SKONOTHYECKOH KyIbTYPhl H CIOCOOHOCTH CTaBHThH MHEIM H CTPOHTH
YKU3HEHHbIE [IJIaHbL.

JIMUHOCTHBIE De3yIbTAaThl OCBOEHHMS IpeaMeTa «XHMHA» NOCTHTAIOTCH B EIUHCTBE y4eOHOU H
BOCIIMTATEILHON JeSTENbHOCTH B COOTBETCTBHH C T'YMAHHCTHYECKHMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH [EHHOCTAMH H HEAlaMH DOCCHIICKOTO IPaKIaHCKOTO OOINecTBa, NPHHATEIMH B 00mecTBe
HOpMAMH M TIpaBHJIaMH I[IOBE[EHHUS, CIIOCOOCTBYIOIIMMHM IIPOLECCaM CaMOIIO3HAHHA, CaMOPasBHTHA H
HPaBCTBEHHOTO CTAHOBIEHHS IHYHOCTH 00yJarOuXCs.

JIAYHOCTHBIE pe3ylbTaThl OCBOEHHMsA TpeaMeTa «XHMHS» OTPakKaloT CHOPMHPOBAHHOCTE OIBITA
[03HABATE/EHON M IIPAKTHYECKOH JEATENbHOCTH O0OYYaroIMXCs IO pPealu3allid NPHHATHX B OOIIECTBe
IIEHHOCTEH, B TOM YHCJIe B YaCTH:

1) rpazkxaHCKOro BOCIIHTAHHS:

0CO3HAHMA OGYYAIOIMMUCH CBOMX KOHCTHTYIHOHHBIX IpaB H OOf3aHHOCTEH, yBaXCHHS K 3aKOHY H
IPaBONOPAIKY:;

IIPEJICTABIICHHUS O COLMANBHBIX HOPMaX U IIPABAJIAX MEIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKON JEATEIHHOCTH TIPH CO3JaHMH y4eOHBIX IPOEKTOB, PEIICHHH
y4eOHBIX U [103HABATENbHBIX 33184, BHIITOIHEHHHA XHMUYCCKHX IKCIICPHMEHTOB;

CITOCOGHOCTH IIOHMMATH M IIPUHAMATH MOTHBEI, HAMEPEHHUS, JIOTHKY M apryMEHTbI IPYTHX IIPH aHATH3E
pa3UYHBIX BUAOB yIeOHOM JeATETbHOCTH;

2) DATPHOTHYCCKOr0 BOCIIHTAHMSA:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPHUECKOMY ¥ Hay9IHOMY HAcIIeIHIO OTEYECTBCHHON XUMHH;

YBa)KEHHs K TIpOLECcCy TBOpYECTBA B OONACTH TEOPUHM U INPAKTHYECKOTO NPUMEHCHWS XHMHH,
OCO3HAHHA TOrO, YTO MOCTH)KCHHA HAyKH €CTh DPe3yJbTal JUIMTENBHBIX HAOMIOJIEHMH, KPOIOTIHMBBIX
9KCIIEPUMEHTATBHBIX TOUCKOB, HOCTOAHHOIO TPy/Ia yIEHBIX H IPAKTHKOB;

WHTEpeca W [O3HABATENLHBIX MOTHBOB B IIOJYYCHHH M IOCTEIyIONIEM aHATHM3e rHGOpMANUK O
TIEPEIOBBIX JOCTHKEHHAX COBPEMEHHOM OTEYECTBCHHOH XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHMS:

HPABCTBEHHOT'O CO3HAHMS, 3THYECKOTO IMOBEICHNU;

CIIOCOGHOCTH OIEHHBAThL CHTYAllMM, CBSI3aHHBIE C XHUMHYECKHMH SBICHUAMHM, H [PHHUMATH
OCO3HAHHBIE PEIEHNAS, OPHEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI H IIEHHOCTH;

FOTOBHOCTH OIEHHMBATH CBOE IIOBEJEHHE H IIOCTYIIKH CBOHX TOBapHIIeil ¢ HO3HIHH HPAaBCTBCHHBIX H
IIPaBOBBIX HOPM U OCO3HAHHE TOCIEICTBHI HTHX IOCTYIIKOB;

4) popmMHpOBaHHA KYJIbTYPbI 310POBbSI:

TOHMMaHUs [EHHOCTeH 370pOBOr0 M 0e30macHoro obpasa KH3HH, HEOOXOIMMOCTH OTBETCTBEHHOIO
OTHOIIEHHS K COOCTBEHHOMY DH3UYECKOMY H IICHXHYECKOMY 3/10POBBIO;

cobimoaeHns mpaBun 6e30MacHOro oGpallieHHs C BelecTBamMu B OBITY, NMOBCEIHCBHOH JXH3HH H B
TPY/JOBOH NEATEILHOCTH,;



[OHAMaHUS LEHHOCTH IPABHI MHIMBHAYATHHOIO M KOJUIEKTHBHOTO 0€30MacHOr0 IIOBEJCHHS B
CHTYAIMsIX, YTPOXKAIOMKX 3/I0POBBIO U XKHU3HHU JFOEH;

OCO3HAHHUS NOCJEACTBHH M HENPHATHS BPEOHBIX NPHBBIYEK (YIMOTpeOIEHHS aTKOrojs, HApKOTHKOB,
KypeHus);

5) TpyaoBOro BOCIIHTAHHSA:

KOMMYHHKaTHBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIE0BAaTEIbCKOH [eATeNTbHOCTH, OOIECTBEHHO
I10JIe3HOH, TBOPYECKOH U APYTHX BHAAX AEATEIbHOCTH;

YCTAHOBKH Ha AKTHUBHOE yYacTHE B PEIICHWH MPAKTHYECKUX 3ajad COLMANBHOW HAIpPABIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

HHTEpECa K IMPAaKTHYECKOMY H3Y4CHHIO mnpodeccuii pa3nM4yHOrO poja, B TOM YHCIIE HAa OCHOBE
NPUMEHEHUA NPEAMETHBIX 3HAHU 110 XMMHH;

YBa)KEHHS K TPYAY, JTIOMSAM TPYJAa B pe3yabTaTaM TPyAOBOH JeATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HHIMBHIyalbHOM TpackTopuu obpasoBanud, Oymaymei npodeccuu
U peanu3alud cOOCTBEHHBIX JKM3HEHHEBIX IUIAHOB ¢ yYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMMUH,
HHTEpecoB H moTpebHocTeH 0bmecTsa;

6) 3K0JI0rM49ecKOro BOCIIATAHMA:

HKOJIOTMYECKH 11€/1eC000pa3HOro OTHOINEHHS K NMPHPOJIE, KaKk MCTOUHMKY CYIIECTBOBAHHS JXM3HU Ha
3emie;

IOHUMaHH TII00ATBHOTO XapakTepa 3KOJOrHYecKUX MpobiieM, BAUAHUS S3KOHOMUYECKHUX TTPOLIECCOB Ha
COCTOSIHHE IIPUPOIHOHN U COLIMAIIBHOM CPEJIBI;

OCO3HAHHUS HEOOXOJAMMOCTH MCIIONB30BAHUS JOCTIDKCHUM XUMHH JUIS pEIIeHHS BOIPOCOB
PalHOHAIBLHOTO MPHPOIOIIONE30BaHUS;

AKTHBHOTO HENpUATHA ACHCTBUM, NPUHOCAINHAX BpEN OKPYXAIOMEH NPUPOJHOH Cpele, YMEHHS
[POrHO3UPOBATE HeONaronpHATHbIE OKOJOTHYECKHE IIOCHIEACTBHS IPEANPHHMMAEMBIX JeHCTBHH U
MpeIOTBpAIATh HX;

HAIMYUSA PA3BUTOTO SKOJOTHYECKOr0 MBIIUICHUS, SKOJOTMYECKOH KYJIbTYPBI, ONbITA JEATEIbHOCTH
9KOJIOTMYECKOH HAlpaBIeHHOCTH, YMEHHS PyKOBOJCTBOBATHCSA MMH B II03HABATEIbHON, KOMMYHHUKATUBHOH 1
COLIMAIBHOM MPaKTHKE, CIIOCOOHOCTH B YMEHHS aKTHBHO IPOTHBOCTOSATH HACOTOTHH XeModoOmu;

7) 1eHHOCTH HAYYHOI0 NO3HAHHS:

c¢(hOpMHPOBAHHOCTH MHPOBO33pEHHS, COOTBETCTBYIOIIEN0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M
00IIecTBeHHOM NPaKTHKH;

NOHMMAHHs CIEeMMUKA XAMHH Kak HayKd, OCO3HaHMs e€ poiau B (OpPMHUPOBaHHHM PALMOHAIBHOTO
HAYYHOTO MBINIICHHUs], CO3JaHUH LEIOCTHOTO MpPEACTAaBIeHHs 00 OKpY)KalolleM MHpE Kak O EIHHCTBE
IpUPOJEI M YelNOBeKa, B IIO3HAHHH IIPHPOIHBIX 3aKOHOMEPHOCTEH M pemeHHMH Npo0IeM COXpaHEeHHs
IIPUPOJHOTO PaBHOBECHS;

y6exnéHHoCTH B 0c0O0M 3HAYMMOCTH XMMHHM JUIA COBPEMEHHON IIMBHIIM3ALMH: B €€ TYMaHHCTHIECKOH
HANPaBJIEHHOCTH U BAKHOM PONM B CO3/IAaHHMM HOBOH 0a3bl MaTepHabHOM KyIbTYpEl, PEIIEHHH TJI00aIbHBIX
npobiieM yCTOWYHMBOTO Pa3BHTHSA YEJIOBEYECTBA — CHIPHEBOH, SHEPIeTHUECKOH, NMHUINEBOM M 3KOIOTHYECKON
0€30MacHOCTH, B pAa3BUTHH MEOUIMHBL, OOECIEYEeHMM YCIOBHH YCHEIIHOrO TpyAa H 3KOJOTHYECKH
KOM(OPTHOMH MHM3HHU KaXKI0T0 wieHa o01ecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHMMAHHUS CYNIHOCTH METOJOB MO3HAHHS, HCMNOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIONb30BaTh I[OMy4acMble 3HAHMS U aHamM3a M O00BACHEHHA
SBIIEHHIl OKPY)XAIOLIEro MHpa M NPOHCXONAIMX B HEM M3MEHEHMH, YMEHMS Jenarh OOOCHOBaHHEBIE
3aKJTIOYEHUsT HA OCHOBE HAYYHHIX (DaKTOB M MMEIOIMXCS NaHHBIX C LEJNBI0 IMOIy4EHHS JOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTELHO MCIOIb30BaTh XMMUYECKHE 3HAHUS JUI PelIeHHs IpobieM B peanbHBIX
JKH3HEHHBIX CUTYAIHIX;

HHTepeca K MMO3HAHHIO U HCCIIeN0BaTEe/ILCKOM 1eATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpephIBHOMY 00pa30BaHUI0 M caM000pa3oBaHHIO, K aKTHBHOMY
TIOJTYYeHHIO HOBBIX 3HAHUH 110 XHUMHHU B COOTBETCTBUH C )KU3HEHHBIMH ITOTPEOHOCTAMMU;

HHTEpeca K 0COOEHHOCTSM TPyla B pasIHUHBIX chepax NpodecCHOHAIBHOM AeATETbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHEIE Pe3yJIbTaThl 0CBOeHHs y4eGHOro mpeamera « XUMHUSL» Ha YPOBHE CPeJHEro obuIero
o0pazoBaHuA BKIIOYAIOT:



3HAQUMUMBlE Ui (OPMHpOBAHHS  MHPOBO33pEeHHA  OOydarommxcs — MEKIAHCHUILTHHAPHBIE
(MeXIpeaMeTHbIE) OOIIEHAyYHBIC IOHATHA, OTPAKAIOMIME IEJIOCTHOCTD Hay4yHOM KapTHHBI MHpa H
crienubUKy METOOB [O3HAHMS, MCIONB3yeMBIX B €CTECTBCHHBIX HaykaX (MATepus, BEIIECTBO, JHEPIHs,
ABJICHHE, MPOLECC, CHCTEMa, HAaydHbIH (axkT, NPUHIMI, THIOTE33, 3aKOHOMEPHOCTb, 3aKOH, TEOpHf,
HCClleIOBaHue, HaOIIONEeHHE, M3MEPEHHE, SKCIIEPUMEHT H JIPYTHE);

yHHBepcanbHble ydeOHble JieHcTBHA  (IIO3HABATENbHBIC, KOMMYHHKATHBHBIC, peryJIATHBHEIE),
obecreunBaomme  (GopMUpoBaHHE (QYHKIMOHAIBHOH TIPaMOTHOCTH M  COLHAIBHOH  KOMIETEHIHH
oOywarommxcs,

CIocoBHOCTh 00yYaroUMXCsl MCIONB30BATh OCBOCHHBIC MEXIHACLHUIUTMHAPHBIC, MHPOBO33PEHYECKHE
3HAHHA ¥ YHHBEpCAIbHbIE yaeOHbIE TeHCTBUS B NO3HABATENLHOM U COIHATBHOM IPaKTHKE.

MeTamnpeIMETHbIE Pe3yJIHTAThl OTPAKAIOT OBII/ICHHE YHHBEPCATBHBIMA yICOHBIME I03HABATEIEHBIMH,
KOMMYHHKATHBHBIMH M PETYIISITHBHBIMA JCHCTBHAMH.

OBj1ajienne yHHBEPCATLHBIMH y4eOHBIMH [103HABATEILHBIMH AeHCTBHAMM:

1) 6a3zoBble JIOrHYeCKHE IEHCTBHS:

CaMOCTOATENbHO (POPMYJIAPOBATH M aKTyIH3HPOBaTh MPpobiieMy, BCECTOPOHHE €€ pacCMaTpHBaTh;

ONpENeNaTh LETH JeATelNbHOCTH, 3a]aBas IapaMeTpbl M KPUTEPHH HX IOCTHKCHHA, COOTHOCHTh
pe3yabTAThl AEATENBHOCTH ¢ MOCTABICHHBIMH NEJLIMH;

MCIIONIB30BaTh NMPH OCBOCHWH 3HAHMHM IPHUEMBI JIOTHYECKOTO MBIIUICHHA — BBIAC/ATH XapaKTCPHBIC
IPU3HAKA TOHATHH M YCTAHABIMBATH MX B3aHMOCBA3b, HCIIONB30BATH COOTBETCTBYIOIME MOHSTHS [
00BACHEHHS OTACIBHBIX (PAKTOB U SABJICHUH,

BBIOHPATh OCHOBAHHSA ¥ KDHTEPHH JUIS KJIACCH(HKAIIMH BEIECTB B XUMUYECKHX PeaKIIHi;

yCTaHABIMBATh [IPUYHHHO-CIIEICTBEHHBIE CBSI3H MEXTY H3Y9acMbIMHU ABJICHUAMHA,

CTPOMThH JIOTHYECKHE pacCyxieHus (MHIYKTHBHBIE, I€IyKTHUBHBIE, [0 AaHAOTHH), BEIIBIATE
3aKOHOMEPHOCTH M IIPOTHBOPEYHsI B PACCMATPABAECMBIX ABJICHUSAX, (POPMYIAPOBATE BEIBOJEI H 3aKIIOUCHHMS;

[IPUMEHSTH B ITIPOLECCE [O3HAHMUS, HCIIONB3yeMble B XMMHM CHMBOIHYECKHC (3HAKOBBIC) MOJICIH,
peo6pa3oBLIBaTL MOJENbHEIE NPEACTABIEHHS — XHMWUECKHH 3HAK (CHMBOJN) O3JICMCHTa, XHMHYCCKad
bopMyna, ypaBHEHHE XHMHYECKOH peaKimuy — NpH PEIIeHHH y4eOHBIX NMO3HABATENBHBIX H IPAKTHIECKHX
3aJay, NPUMEHSTH Ha3BaHHBIE MOJIENBHBIE IPEICTABICHAA JUIA1 BBLIBJICHHA XapaKTCPHBIX IPH3HAKOB
H3y4aeMBIX BEleCTB M XMMHUYECKHX PeaKIuii,

2) Ga30BBIe HCCJIEA0BATEIbCKHE AeHCTBHSA:

BIIa/IeTh OCHOBAMH METOOB HAYYHOr0 TO3HAHUS BEIIECTB M XHMUYECKHX PEaKIU;

(opMynHpOBaTh IENH W 3aadd MCCIENOBaHMs, MCIONB30BaTh INOCTABICHHBIE M CAMOCTOSTENBHO
copMyTEpOBaHHEIE BOIIPOCH B KA4eCTBE HHCTPYMEHTA MO3HAHMUS M OCHOBBI UL (OPMHPOBAHHMA THIIOTE3HI
10 POBEPKE MMPaBHIBHOCTH BBICKA3BIBAEMBIX CYIKICHHUI,

BJIA/IETh HABBIKAMH CAMOCTOSTENLHOrO IUIAHAPOBAHHA H MNPOBEACHHS YYCHHYCCKHX SKCIICPHMEHTOB,
COBEpINEHCTBOBATh yMEHHWs HabmonaTe 3a XOIOM IIpoLecca, CaMOCTOATENBHO IPOTHOSHPOBATE €ro
pesynbTar, (opMymHpoBarh O000OMEHHS W BBIBOIALI OTHOCHTENBHO JOCTOBEPHOCTH pE3YJILTATOB
HCCJII0OBaHHUS, COCTAB/IATE 0OOCHOBAHHBIH OTYET O MPOZIENaHHON paboTe;

NpHOGPETaTh OMNBIT YYEHWYECKOH HCCIIEOBATENBCKOH M IMPOCKTHOM AEATEIBHOCTH, IPOSABIATH
CIOCOOHOCTP M TOTOBHOCTH K CAMOCTOSTEIBHOMY IIOMCKY METOJIOB pEIIeHHsS MNPakTHYeCKUX 3ajad,
IMPUMEHEHHIO PAa3IMYHbIX METOI0B IO3HAHHMS.

3) pabora ¢ nadopmManHeii:

OPHMEHTHpPOBATECS B DA3IMYHBIX HCTOYHMKAX MHQpoOpManuu (HAaydHO-TIONMyJApHAs JHTEpaTypa
XMMHYECKOTO COJCPIKAHHs, CIpPaBOUHble mocobus, pecypchl VHTepHeTa), aHaTM3UpOBATh HHOPMAIHIO
pasNMuUHBIX BAZOB ¥ (OPM INpPENCTABIEHHS, KPUTHYECKH OMNCHHBaTh €€ JIOCTOBEPHOCTE H
HEITPOTUBOPEUHBOCTE;

(OpMyTHpPOBATE 3aIIPOCEl W HPUMEHSATh PA3TMYHBIE METOIBI HpH IOHCKe X oTOOpe HHDOpMAIUH,
HEOOXO0IMMOM JUIsl BBITOMHEHHS Y9eOHBIX 3aa4 ONpeAeIEHHOr0 THIIA;

nproGpeTaTs ONBIT HCIOIL30BAHKS WH(POPMAIMOHHO-KOMMYHHKATABHBIX TEXHOJIOIWH M PasiAYHBIX
[TOHCKOBBIX CHCTEM;

CAMOCTOSITENTBHO BBIOMpATh ONTHMAIBHYIO (opMy IpeacTaBieHus HHGOPMAlHK (CXEMBI, rpad UKy,
JMarpaMMsl, TaOJIAIIbl, PACYHKH U APYTHE);

HCIIONB30BaTh HAYYHBIH A3bIK B KauecTBE CpeJCTBA IpH paboTe ¢ XuMmdeckod uH(OpMamueii:
MPUMEHATH MEeXIpeAMETHEIE (QH3NUecKHe U MATEMAaTHIECKHE) 3HAKU U CHMBOJIEL bopmyiiel, abOpeBHATYPEI,
HOMEHKIIATYPY;



UCTIOB30BATE U IpeoOpa3oBLIBaTh 3HAKOBO-CHMBOIMYECKHE CPEJICTBA HATSLTHOCTH.

OBJ1aieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHbIMH /ICHCTBHAMH!

3a1aBaTh BOIPOCHI 110 CYIIECTBY 0OCYXAaeMO# TeMbl B XOJI€ IMAN0ra H/HiIH JIMCKYCCHH, BBICKA3hIBATh
uaed, GOpMyJIPOBATH CBOY TIPEUTOKEHNS OTHOCHTENLHO BBINOIHEHHS MPE/UI0KEHHON 3a/1atu;

BEICTYIIATh C  [PE3CHTAlMed  pe3ylbTaroB  IIO3HABATENHOM  NEATENBHOCTH,  IMOJYUEHHBIX
CaMOCTOSITEIBHO HIIA COBMECTHO CO CBEPCTHHKAaMH IIPH BBINOJHEHHM XMMHYECKOTO OKCOCPHMEHTA,
TIPAKTUYECKOl paboThl [0 HCCIE[OBAHUIO CBOHCTB M3y4aeMBIX BEIIECTB, PeANU3aLMK yIeOHOTO NPOEKTa
¢GopMyIHpOBaTE BBEIBOMILI 1O Pe3yabTaTaM HPOBEAEHHBIX MCCIEIOBAHMA MyTEM COTrJACOBAHUS MO3HIHA B
xoie 0bcykeHHs 1 0OMeHa MHEHHAMHU.

OgJaieHHe YHHBEPCAIbHBIMH PeryJIITHBHBIMH [JeHCTBHAMH:

CaMOCTOSITEIBHO TIAHUPOBATH M OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JEATENBHOCTD, ONMpEness eé
LeIM ¥ 3aJa4yd, KOHTPOIUPOBAaTh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATE MpEaraeMblil alropuTM
NeHCTBUYM TIpH BBIONHEHMH y4eOHBIX M HMCCIENOBATENbCKHUX 3a/ad, BhIOMpaTh Hambomee dGdeKTHBHBII
CIIoco0 MX peIreHust ¢ y4ETOM MOTydeHHUs HOBBIX 3HAHUH O BEIIECTBAX M XUMHYECKHX PEaKIIHsiX;

OCYIIECTBIIATH CAMOKOHTPOJIE CBOEH EATEILHOCTH Ha OCHOBE CaMOAHAIH3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIbTATBI
10 KJIACC

ITpeMeTHBIE pe3yIbTaThl OCBOSHHS Kypca «Opranuyeckas XUMHA» OTPaKaroT:

chOpMHEPOBAHHOCTS IIPEACTABICHHAN O XMMHYECKOH COCTABIIAIOIIEH eCTEeCTBEHHO-HAYYHON KapTHHEI
MHpA, POJIH XHMHH B ITO3HAHWH SBJICHUH OPHUPOIL], B (OPMUPOBAHUH MBIIUICHHSA U KYJIbTYPhl JTHYHOCTH, €&
(QYHKIMOHANBEHON TI'PaMOTHOCTH, HEOOXOOMMOM [UIS pEIIeHHS NPaKTHYECKMX 3a/a4y M SKOIOIHYECKH
000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO H IIPHPOIHOMN CPEIe;

BIaJCHHE CHCTEMOM XWMHYECKHX 3HaHWMH, KOTOpasd BKIIOYAET: OCHOBOINOJATAIOIIAE ITOHATHS
(XHMHYECKHII  DJJIEMEHT,  aroM, 3JeKTpOoHHas  o0ojo4dka  aroma,  MOJIEKylla,  BaJICHTHOCTH,
3NIEKTPOOTPHUIIATENEHOCTD, XUMHUYECKas CBS3b, CTPYKTypHas (opmyna (pa3sBépHyTas U COKpallEHHas), MOJIb,
MOJISIpHAs Macca, MOISIpHBIA 00B&M, yrieponHsli ckeneT, QyHKIHOHAIbHAS IPYIIa, pajdKall, H30MEpHs,
H30MEpPBI, TOMOJIOTHYECKHH PsJl, TOMOJIOTH, YIJIEBOAOPOMABI, KHCIOPOL M a30TCOAEpKalllie COEIHHEHHS,
MOHOMED, HOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKY/ISpPHBIE COEIMHEHHs); TEOPUH M 3aKOHBI (TEOpHs
cTpoeHus opranudeckux Bemecte A. M. Bytieposa, 3aKoH cOXpaHeHHs MACChl BEIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH A3BIK XUMHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIME B OCHOBE IIOHMMAaHUS IPUIHHHOCTH H
CHCTEMHOCTH XMMHYECKHMX SBIEHHH, ()aKTOIOTMYECKHE CBEJIEHMsS O CBOMCTBaX, COCTaBe, IOJNYYECHHUH H
6e301aCHOM HCIIOIB30BAHMM Ba)KHEHWIIMX OpPraHUMYeCKHX BEINecTB B OBITY M IPAKTHYECKOH [€ATeIBHOCTH
YeJI0BEKa;

chOpMHPOBAHHOCTE YMEHHI BBISBIATH XapakTepHble TNPU3HAKH IIOHATHH, YCTaHAB/IMBAaTh HX
B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIONIME ITOHATUS IIPH ONMCAHHM COCTaBa, CTPOCHHS M IpeBpalleHui
OpraHMYeCKUuX COeTUHEHH;

chopMHPOBAHHOCTh YMEHHI HCIIOIB30BaTh XMMUYECKYIO CHMBOIMKY I COCTABIEHUSA MOJIEKYIISIPHBIX
H CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (OpMyI]l OpPraHUYECKHX BEIECTB M YPaBHEHHH XMMHYECKHX
peaxiyii, H3rOTABIHBATh MOJENH MOJICKYJ OPraHHYECKMX BEINECTB MUl HUTIOCTPALMHM MX XHMHYECKOIO U
IIPOCTPAaHCTBEHHOTO CTPOCHMUS;

chOopMHPOBAHHOCTh YMEHHIl yCTAaHABIMNBAThH IIPHUHA/IEIKHOCTh M3YUEHHBIX OPraHUYECKHX BEIIECTB IO
UX COCTaBy M CTPOEGHHUIO K ONpPENeIEHHOMY KJlacCy/rpyrire cOeqUHEHMH (YIJIeBOJOPOABI, KHUCIOPOA H
a30TCONEpPIKAIIHE COCAMHEHHS, BBICOKOMOJEKY/ISIPHBIE COCIMHEHMA), JaBaTb MM Ha3BaHHs IO
cuctematuueckoit HomeHkinarype (IUPAC), a Ttaxke NPUBOAUTE TPUBHAIBHBIC HAa3BaHHUA OTIEIBHBIX
OpPTraHU4ECKUX BEUIeCTB (ITHJICH, IPOIHIIEH, alleTH/IeH, STHICHIIMKOb, TIUIepuH, ¢eHol, ¢opManbaerun,
alleTalbACrH, MYpaBbHHAs KHCIIOTA, YKCYCHasd KHCIIOTA, OJICMHOBAs KHCIIOTa, CTEApHHOBasd KHCIIOTa,
[II0K03a, PpyKTO3a, Kpaxmall, HeI003a, [IHIMH);

cOopMHPOBAHHOCTE YMEHHS ONpeeNsTh BHAB XUMUYECKOH CBS3H B OPraHHYEeCKHX COeJIMHEeHHSX
(oMHApHBIE U KPATHBIE);

c(hOpMHPOBAaHHOCTh YMEHHS ITPHMEHATH TOJIOKEHHS TEOPHH CTPOSHHS OpraHH4YecKHX BemecTB A. M.
Byrieposa mist 0OBsSCHEHUS: 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOEHHS; 3aKOH COXPaHEHHA
MAcCEI BEIIECTB;



ch)OpPMHPOBAHHOCTH YMEHHIT XapaKTepH30BATh COCTAB, CTPOCHHE, PH3HIECKHE H XHMHICCKHE CBOHCTBA
THIHYHBIX TPEICTABHUTENEH Pa3/IMYHEIX KJIACCOB OPTaHMYECKHX BEIECTB (METaH, 5TaH, STHJICH, MPOIMICH,
aneruieH, 6yraauen-1,3, metanbyraguen-1,3, 6eH30J, METAHON, 3TAHOJI, STHJICHIIMKOIb, IIAICPHH, (eHoI,
alleTalbCTH L, MyPaBbHHAI H YKCYCHAsS KHCIOTEI, TIIOK03a, Kpaxmar, HeUTon03a, aMAHOYKCYCHas KHCIIOTa),
WIUTIOCTPHPOBATH TEHETHYECKYIO CBA3b My HAMH YPaBHEHHAMH COOTBETCTBYIOIIMX XHMHYCCKHX PCaKLHH
¢ UCTIOB30BAHHEM CTPYKTYPHBIX (QOPMYIT;

cOpMHPOBAHHOCTh yMEHHA XapaKTepH30BAaTh MCTOYHHKH YTJIEBOJOPOJHOIO  ChHIPHA (nedts,
TIPUPO/IHELA Ta3, Yrolb), CIIoco0bl HX MepepaboTKy i MPAaKTHIECKOEe MPUMEHCHHE IIPOAYKTOB nepepaboTKH;

ch)OPMIPOBAHHOCTh YMEHUIl POBOIATH BHYACICHHS 1O XMMHYECKHM YpaBHEHMsM (Maccsl, 00bEma,
KOJIMYECTBA UCXOIHOTO BELECTBA WM TPOIYKTA Peakliy 110 H3BECTHBIM Macce, 00bEMY, KOIHYECTBY OTHOTO
M3 HCXOJIHBIX BEINECTB MK IIPOTYKTOB PEaKIuy);

chOpMHPOBAHHOCT YMEHHH BIAJeTh CHCTEMOH 3HaHHH 00 OCHOBHBIX METOAX HAyYHOTO MO3HAHHMA,
HCIIONB3YEeMBIX B XMMHH TpH HM3Y4eHHH BEIIECTB M XMMHYECKHX sBIeHuil (HaOimozieHwe, M3MEpeHHE,
3KCIIEPHMEHT, MOJIETHPOBAHKE), UCIIONB30BATh CHCTEMHBIE XMMHYECKUE 3HAHMS Ul NPUHATHS PeIICHHH B
KOHKPETHBIX )KH3HEHHBIX CUTYallUsX, CBA3AHHEIX C BELICCTBAMH M HX IIPAUMEHEHHEM;

chOpPMHUPOBAHHOCTS YMEHMI COOMIONATh MpaBuia MONB30BAHMS XHMHYECKOH IOCYIOH M
naGopaTopHbM 00OpyIOBaHHEM, a Taioke INpaBHia OOpallleHHs C BeINeCTBAMH B COOTBETCTBHH C
HHCTPYKIASMH I10 BBIIOTHEHHIO J1ab0paTOPHBIX XUMHUYECKHX OIBITOB;

c)OPMHPOBAHHOCTh yMEHHH IUIAHHPOBATh M BBINIONHATE XMMHUYECKHH 3KCIEPAMEHT (IPeBpAlICHHA
OpraHHYECcKHX BEIIECTB IIPH HArpeBaHWH, IOTyYEHHE STHJIEHA W HM3YYEHHE €ro CBOMCTB, KayeCTBEHHBIE
peaKMy OPTaHMYECKHX BEMECTB, JEHATypalus OCIKOB IPH HarpeBaHWH, IBETHbIE Peakuuu OenKoB) B
COOTBETCTBHH C NPABHJIAMH TEXHMKH GE30IMacHOCTH IIpH OOpalieHHH C BEMECTBAMH H J1a0OPAaTOPHBIM
06OpYHOBAHHEM, TPEACTABIAT PE3yIBTATHl XHMHYECKOTO SKCIEpHMeHTa B ()opMe 3alliCH ypaBHEHMH
COOTBETCTBYIOLIHMX PeaKiyii 1 GopMyIHPOBATh BEIBOJIBI HAa OCHOBE 9THX PE3yIbTaTOB;

chOpMHpPOBAHHOCTE YMEHUH KPUTHICCKH aHATH3UPOBATh XMMUIECKYIO HH(OPMAIIHIO, MOTYIaeMylo U3
pa3HEIX HCTOYHHKOB (CpezicTBa MaccoBOM HH(opManuu, MHTepHeT i ApyTHX);

chOpPMHUPOBAHHOCTH yMeHHUH COO/IOAATE IIPaBHIIa SKOOTHIECKH 11eIeCO00Pa3HOro NoBeeHNs B OBITY
¥ TPYIOBOM MESATENHHOCTH B LENSX COXPAHEHHsS CBOETO 3/0POBbS M OKPYXarOIleH IPHPOIHOH Cpeibl,
0CO3HABAaTh ONACHOCTH BO3JEHCTBHS HA JKMBBIE OPraHH3MbI OIPEIEIEHHBIX OPraHMYECKUX BEINECTB, OHAMAas
empicy mokazarens [1JJK, moscHSTh Ha MpuMepax CriocoObl YMEHBIIEHHS M IPEJOTBPAIICHHS X BPEIHOIo
BO3JIEHCTBHS HAa OpraHn3M 9elI0BEeKa;

Just 00Y9YAIOMMXCA C OTPAaHAYEHHBIMH BO3MOKHOCTSAMH 3/I0POBbS: yMEHHME NPUMEHSATH 3HaHHA 00
OCHOBHBIX JIOCTYIIHBEIX METOZAX ITO3HAHUS BEIECTB U XMMUYECKHUX SBICHHUIH;

IUIs CJIEMbIX M CHabOBHIAINMX OOYYAIOIIMXCA: YMEHHE UCIONB30BaTh PEIbe()HO-TOUSUHYIO CHCTEMY
o6o03Hauenni JI. Bpailns [1s 3aIHCH XUMUHECKAX QOpMYIL.

11 KJIACC

[IpeaMeTHEIE pe3yNbTaThl OcBOeHMA Kypca «O0mmas u HeopraHu4eckas XUMHs) OTPaXKaroT:

cOPMUPOBAHHOCTE MPECTABIEHUH: O XHMHYECKOH COCTaBIAIOLIeH €CTECTBEeHHO-HAYUHOM KapTHHEI
MHpa, PONTH XHMHUH B TIO3HAHWH SBJICHAN IPHPOIBI, B (OPMUPOBAHMY MBIIUICHHS H KYJIBTYPBI JIMYHOCTH, €8
(yHKIMOHATEHOH TIPaMOTHOCTH, HEOOXOMMMOH Ui pELICHHs NPaKTHYCCKMX 3afad H OIKOIOTHICCKH
060CHOBAaHHOTO OTHOIIEHHA K CBOEMY 30POBBIO M IIPHPOJIHOM cpezie;

BJIaJICHHME CHCTEMOM XHMHYECKHX 3HaHHM, KOTOpasd BKJIIOYACT: OCHOBOIOJAraioIHE IMOHATHA
(XMMHUECKHUH 3JIEMEHT, aToM, H30TOI, S-, P-, d- JIEKTPOHHBIE OPOMTANM ATOMOB, MOH, MOJIEKYJa, MOJb,
MOJIApHBIH 06BEM, BAJNEHTHOCTh, SJIEKTPOOTPULATEILHOCTh, CTENEHh OKHC/ICHHS, XMMHYCCKast CBA3b
(KOBaJICHTHAs, HMOHHAs, METAIMYECKasd, BOAOPOAHAN), KPHUCTAUIMYECKAsd PENIETKa, THIBI XUMHYECKHX
peakuuii, pacTBOp, OJEKTPOIUTHL, HEIJICKTPOIUTEL, JJICKTPOIATHIECKAs JUCCONHMANNA, OKHCIHTEND,
BOCCTAHOBHTENb, CKOPOCTH XHMHUECKOH pEaKiMH, XMMHYECKOS PaBHOBECHE); TEOPHM M 3aKOHBI (TEOpHA
3MEKTPOTHTHYECKON Jucconuauy, nepuomudeckuit sakon [l M. Menneneesa, 3aKOH COXpaHEHHs MAacChl
BEIECTB, 3aKOH COXpaHEHHs W NpPEBPAIICHHS SHEPrHH IPH XHMHYECKHX PEaKIHsiX), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHH A3BIK XUMHH, MHPOBO33DEHYECKHE 3HAHKS, JIC)KAIIHE B OCHOBE NIOHUMaHHA IPUIUHHOCTH H
CHCTEMHOCTH XWUMHUECKHX sBJIeHHH, (aKTOJOrHYeCKHE CBEICHHsS O CBOHCTBaX, COCTaBe, MOIYyYCHHH H
Be30MacHOM HCIIOJIB30BAHAN BKHEHIIMX HEOPraHUYECKUX BELIEeCTB B OBITY M IPAKTHYECKON IeATeIbHOCTH
9EJI0BEKa;



chOpMUPOBAHHOCTE yYMEHHH BBIBISATH XapaKTepHbIE IPU3HAKK IOHSTHH, YCTaHABIMBATH HX
B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIINE IOHATHS IPH ONMHCAHHH HEOPraHHYECKHMX BEIIECTB H HX
MpeBpalleHuH;

c(hOPMHUPOBAHHOCTS YMEHHH MCIIONB30BATh XMMMYECKYIO CHMBOJMKY JUIS COCTaBICHHS (opMyI
BEICCTB M ypaBHEHHI XMMHYECKHX peakimii, cuctemaruyeckyo Homenknarypy (IUPAC) m TpuBmanbHble
Ha3BaHHS OT/IC/IbHBIX HEOPraHMYECKHX BEIIECTB (YrapHBIH ras, yrieKUCIbIH ra3, aMMHaK, raiiéHas H3BeCTh,
HeraméHas M3BecTh, TUTHEBas COja, MIUPUT H APYTHE);

c(hOpMHPOBAHHOCTE YMEHHUH ONMpPE/IENSTh BAJIEHTHOCTE M CTENEHb OKUCIICHHS XUMUYECKUX JIIEMEHTOB B
COeIMHEHMAX pA3JIHYHOrO COCTABA, BHJ XHMHYECKOH CBsA3M (KOBaleHTHas, HOHHAs, MeETaJUIHYecKas,
BOJIOPOJIHAS)) B COGAMHEHHAX, THI KPHCTAUIMYECKOH pEMETKM KOHKPETHOIO BellecTBa (aToMHas,
MOJIEKyJIApHAas, HOHHAs, METaJUTM4ecKas), XapakTep Cpeasl B BOJHBIX pacTBOPaX HEOPraHMYECKHX
COEIHHEHWH,

c(OPMHPOBAHHOCTh YMEHHH YCTAHABIWBATh INPHHAIEKHOCTh HEOPraHWYECKHX BEIIECTB IO HX
COCTaBy K OIPEIeNEHHOMY Kiaccy/TpymlIe COeIHHEHHH (IPOCTBIE BEINECTBA — METAUIBI M HEMETalllbl,
OKCHJIBI, OCHOBAHHS, KHCIIOTHI, aM(pOTEPHEIE THAPOKCHIBI, COJIH);

chOpMHpPOBAHHOCTE YMEHHH pacKphIBaTh CMBICT mepuoamdeckoro 3akona J[. M. Menpeneesa u
JIEMOHCTPHPOBATh €70 CHCTEMATH3UPYIOLIYIO, OOBSICHATENBHYIO X IIPOTHOCTHYECKYIO QyHKIHH;

chOpMHUPOBAHHOCTE YMEHHH XapaKTepH30BaTh 3IEKTPOHHOE CTPOEHHE ATOMOB XHMHYECKHUX DJIEMEHTOB
1-4 nepuomos Ileproauueckoit cucTeMsl XuMHUecKHX 2neMenToB [l M. Menpeneesa, ncnonb3ys MOHSITH
«s=, p-, d-2NEKTPOHHBIE OPOHTATHY, «IHEPreTHYECKUE YPOBHHY», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHA
CBOMCTB XUMMYECKHX 3I€MEHTOB M MX COEIMHEHMH MO mepuoiaM ¥ Tpynmam IlepHOJMYecKOd CHCTEMBI
xumuueckux snementos . Y. Menneneena,

cOpPMHPOBAHHOCTE YMEHHH XapakTepu3oBaTh (ONMCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA
HEOPraHWYEeCKHUX BElIECTB PA3THIHBIX KITaCCOB, MOATBEPXK/IATE CYIIECTBOBAHKE FCHETHYECKOM CBSI3M MEXKILY
HEOPraHMYEeCKHMH BELIECTBAMHE C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIONIMX XHMHYECKHX PEaKIlHi;

chOPMHUPOBAHHOCTh YMEHHS KIACCH(OHIUPOBATH XHMHYECKHE PEAKUHH [0 DPasJIHYHBIM IIPH3HAKaM
(YMCITy M COCTABY pearnpyrolIMX BemecTB, TeIIoBOMY d(QhEKTy peakuuu, H3MCHEHHIO CTENICHEeN OKHCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEaKIIMH, YIaCTHIO KaTalu3aTopa);

c)OPMHPOBAHHOCTh YMEHHH COCTaBIATh YPAaBHEHMS pEaKIMH pasji4YHBIX THIIOB, TIOJHBIC H
COKpalIéHHEIe YPaBHEeHMS peakluii HIOHHOTO 0OMeHa, yUUThIBas YCIOBHSA, IIPH KOTOPBIX 9TH PEaKIUH HAYT A0
KOHIIA;

chOPMHPOBAHHOCTH YMEHHH IIPOBOAHTH PEAKIMH, MOATBEPKIAIOMME KAYECTBEHHBIM COCTaB
Pa3MYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATh ONBITHBIM IIYTEM HOHBI, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

cOPMUPOBAHHOCTS YMEHMH PACKPBHIBATH CYIIHOCTh OKHMCITHMTENLHO-BOCCTAHOBHUTEIBHBIX pPEaKIHH
MIOCPEICTBOM COCTABIICHUS STIEKTPOHHOT0 OanaHca 3THX pEeaKImii;

chOpMHPOBAHHOCTE yMEHH OOBICHATEL 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEeakiuu OT pasiuyHbIX
(bakTopoB; XapakTep CMEIEHHMS XHMHYECKOTO DABHOBECHS B 3aBHCHMOCTH OT BHEIIHEN0 BO3/EHCTBUSA
(mpuaIAn Jle [laTense);

cOpMHPOBAaHHOCTh YMEHHI XapaKTepH30BaTb XHMHUYECKHME IIPOLECCH, JIeKalue B OCHOBE
IIPOMBIIIIEHHOTO TIOMYYEHHs] CEPHON KHCIIOTHI, aMMHaKa, a Takke C(OpMHPOBAHHOCTH NPE/ICTABICHUH 00
00IHMX HayYHBIX NPHHIIANAX U 3KOJIOTHYECKHX MpobaeMax XUMHYECKOT0 IPOM3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHMH ITPOBOJUTH BEIMHCIEHMS C HCIIOJIb30BAHHEM IIOHATHA «MaccoBas OIS
BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHHHM ra30oB IPU XMMHMYECKHX PEaKIHIX, MacChl BEIIECTBA HIIA
00BEMA ra30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIH 00BEMY OJTHOTO H3 YJACTBYIOIIHX B PEaKIUU
BEILIECTB, TEIIOBOro 3ddexra peakimu Ha OCHOBE 3aKOHOB COXPaHEHHS MACChl BEINECTB, IPEBpAIICHUS U
COXpaHEeHUs SHEPruH;

cOPMHUPOBAHHOCTE YMEHHH cOOMOAATh IpaBHJIA IOJL30BAHHS XMMHMYECKOHW IMOCYAOH H
nmabopaTopHEIM O00OpyZOBaHHEM, a Tak)Ke IpaBWia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
HHCTPYKIIMSAMH I10 BBITIOIHEHHIO Ta00paTOPHBIX XHMHUYECKHX OIBITOR;

cOpMHPOBAHHOCTE YMEHHIl MIaHMPOBAaTH M BBIIOJHSATE XMMHYECKHH OJKCIEPHMEHT (passioiKeHHe
IepPOKCHAA BOJOPOJA B IPHUCYTCTBUM KaTamu3aTopa, ONpe/leieHHe Cpefsl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO MHIMKATOPA, BIMUIHHE Pa3HYHBIX (AKTOPOB HAa CKOPOCTh XHMHYECKOH peaKiMH, pPeaKilHuu
HOHHOTO 0OMEHa, Ka4eCTBEHHBIC PeakIuy Ha cyibdar-, kapOoHAT- H XJIOPHIA-aHHOHBI, HA KATHOH aMMOHHS,
pellleHHe 3KCIIEPUMEHTATBHEIX 3aa4 1o TemMaM «Mertamnsi» 1 «HeMeTamisl») B COOTBETCTBHH C IIpaBHIAMHU



TeXHUKH OE30MacHOCTH MpH OOpalleHMH C BEINeCTBaMH M j1abopaTOpHEIM 00OpYyZOBaHHEM, NPECTABIATH
pe3yJIbTaThl XMMHYECKOTO OKCICPHMEHTAa B (JOpME 3aIMCH YPaBHEHWH COOTBETCTBYIOIIMX peaKiwi H
¢opMyTHpOBaTH BEIBOIBI HA OCHOBE 3THX Pe3yJIBTATOB;

chOpPMHPOBAHHOCTE YMEHMUI KPUTHUECKH aHATU3UPOBATH XUMHYECKYIO HHOPMAIIHIO, ITONYIaeMyIO H3
pa3HbIX HCTOYHHKOB (CpeJICTBA MACCOBOM KOMMYHHKANNH, VIHTEpHET U APYTHX);

chOpMHPOBAHHOCTH YMEHHH cOGIIONATE PaBHIIa SKOIOTHHYECKH eeco00pa3sHOro NOBEACHHS B OBITY
H TpPYIOBOH JEATENBHOCTH B IEIAX COXPAHEHHS CBOETO 310POBbS H OKPYKAIOIIEH NMPHPOIHOH CPelEl,
0CO3HABaTh OMACHOCTh BO3JEHCTBHA Ha JKUBBIE OPraHM3MBl ONpPENCIEHHBIX BEIIECTB, MOHUMAs CMBICH
nokazarens I[1JIK, mosicHSTh Ha TNpAMEpax Croco0bl YMEHBINEHHMS M HPEAOTBPAIEHHS HX BPEIHOTO
BO3/ICACTBUS Ha OPraHU3M YEJIOBEKa;

1st 06yHaIoIUXCsd ¢ OTPAHMYECHHBIMH BO3MOXKHOCTAMH 3/I0POBBA: YMEHHE NPHMEHSATH 3HAHHS 00
OCHOBHBIX JIOCTYITHEIX METOZAX MMO3HAHUS BEIIECTB M XMMHYECKUX SBJICHUN,

IUISL CNIENbIX M ¢1abOBHSIIMX OOYYaroIMXCs: YMEHHE HCIONB30BaTh PENbe(HO-TOYEYHYIO CHCTEMY
o6o3nagenn# JI. Bpaityis i 3auc XUMHIECKHX GopMyJL.



TEMATHYECKOE IVNTAHUPOBAHHUE

10 KJIACC
Kosm4ecTBO 1acoB JeKTpOHHbIE
Ne n/m HaumenoBanue pasjejioB H TeM OPOrpaMMel _ I [ rm—— S:;;g?;:’:g .
padoTnl pabtoThI pecypeni
Paspnen 1. Teoperndeckne 0CHOBbI OPraHAYECKOH XHMHH
11 [Ipemmer opranmyeckoi xuman. Teopus CTpoeHHsS OPraHUYECKUX 3
coemuaennit A. M. bytneposa
Htoro no paszeny | 3
Pazpnea 2. Yraesoaopo/sl
2.1 [IpenensHbIe YTI€BOAOPOIbI — AIKAHbI 2
2.2 HenpeiensHbIe YII€BOIOPO/IBI: aTKEHBI, AIKAJUECHbI, ATTKHHEI 6 1
2.3 ApoMaTHYEeCKHE YIIEBOAOPOIbI 2
2.4 [IpHpoHEIe HCTOYHHKH YIIIEBOIOPOJIOB H HX repepaboTka 3 1
Wroro no pasuemny ‘ 13
Pasznen 3. Kucaopoacoaepkamue opraHudecKue CoeTHHEHHN
3.1 Crmprel. @enon 3
3.2 Anbpernppl. Kapbonossie kucnotsl. CiioxkHBIE 3GUPEI 7 1
3.3 Vriepoap 3 1
WTtoro 1o pasjeny | 13
Pasznen 4. AzoTcoaepskanige OpraHH4ecKHe CoeIHHEeHHA
4.1 ‘ AmuHBl. AMHHOKHCIIOTBL. benku 3
‘Hroro no pasjeny i 3
Pasnen 5. BuicokoMoJieKyJIsipHble coeIHHeHHs )
51 ‘ ITnacrmaccer. Kayayku. Bosokna E 2
Hroro no pasneny 2
OBILEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34 2 2




11 KJIACC

KosmdecTBo YacoB INeKTpPOHHBIE
HaumenoBanue pas udposbie
Ne o/ S— piamEiaR BT Beero Kontpoasnsie | [Ipakrnyeckne g[%pil:m - m)m S
paboTel paboTsl pecypes
Pazneun 1. Teopernyueckne 0CHOBBI XHMHH
Crpoenue aromoB. ITepuogudeckuii 3aK0H U
1.1 [leprouyeckas cucTeMa XUMHAYECKAX 3
snemenToB /1. 1. MenneneeBa
12 Crpoenue BenecTBa. MHOroobpasue 4
BEIIECTB
1.3 XUMHYECKHE PEaKITHi 6 : 1
Hroro mo pasjeny 13
Paznen 2. Heopranmueckas XHMHs
2.1 MeTamnmnsl 6
a2 Hemeramist 9 1
23 Cps3b HEOPraHUYECKHX H OPraHudECKHX ’
BEIIIECTB
Hroro no paspeny 17
Pazpea 3. Xumus | JKH3HB
&l ‘ XUMUS ¥ KU3HD 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 11O [TPOIT'PAMME 34 2 3




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
- Konn4ecrso 4acoB DJIeKTPOHHbIE
o/ | Tema ypoxa B Kontpoasunie | [pakruueckne | /laTa uHppoBbIe
cero paboThI paboTsl H3ydeHus | oOpasoBaTeibHbIC
pecypcesl
IIpenmer opraHn9gecKkoil XUMUH, €€ BOSHUKHOBEHHE, Pa3BHTHE
1 Priel P P 1 CeHTAbpb
U 3HaYCHHE
5 Teopwust cTpoeHHs OpraHUYecKuX coequHenni A. M. 1 CeHTabpb
'~ | BymuepoBa, €€ OCHOBHEIE IIOJIOKEHHSI
[IpencraBnenne o KiIacCH(pHUKAIUH OPraHUYECKHX BEIIECTB. CeHTabpb
3 Homenknarypa (cucTreMaTHYecKas) H TPMBHAIBHEIC Ha3BaHHsI 1
OpraHAYECKHX BEIIECTB
4 AJIKaHBI: COCTaB H CTPOECHHE, TOMOJIOTHIECKHH Pl 1 CeHTabpb
5 MeTtaH B 3TaH — NPOCTEHIITHE NPEICTABUTEHN AIIKaHOB 1 OkTabpb
6 AJIKEHBI: COCTAaB U CTPOCHHUE, CBOWCTBA 1 OkTaAbpb
7 DTHIIEH B MPOIHIIEH — IPOCTEHINNE NPECTABUTE/H aJIKCHOB 1 OkTs6pb
8 IpaxTuueckas pabota Ne 1. «Ilomydenue sTuneHa H U3y4eHHE 1 1 OkTabpb
€ro CBOMCTBY» -
9 Anxajmensl. byramuen-1,3 u metunOyramuen-1,3. [lonygenne 1 HGABTE
’_ CHHTETHYECKOTO Kay4yKa ¥ Pe3MHbI P
10 AJIKHHBI: COCTaB H 0COOEHHOCTH CTPOCHHS, TOMOJOIHYECKHI 1 Hosabpb
pst. AlETHIIEH — IIPOCTEHIIIIT IPEACTABUTEb AIIKHHOB
11 | BeraucieHus 10 ypaBHEHUIO XAMHIECKOH peaKiuu 1 Honabpb
12 | Apensr: 6eH301 ¥ TOJIY0)I. TOKCHYHOCTh apeHOB 1 Honbpb
I'eneTnyeckas cBA3L YIJICBOJAOPO/IOB, IPUHAIEKAIIUX K
13 Ix: G e b 1 Dexabpb
pa3MYHEIM KJlaccam
14 IprpoaHbIC HCTOYHHUKH YTIICBOJAOPOXOB: IPAPOIHEII ra3 U | Nexabpb
nonyTHbIe HeTsHBIE ra3sl, HehTh ¥ IPOIYKTHI €€ nepepaboTKH
15 | [TpupoHBIE HCTOYHHKH YTIIEBOJAOPO/IOB: IPAPOIHLIH a3 i | Nekabpb
nonyTHeie HeyTsHble ra3sl, He()Th B IPOYKTH €€ IepepaboTKu
16 | Konrponsaas pabota 1o pas3neiny «YTIeBo10poabI» 1 1 [Jekabpb
IpenensHbie OHOATOMHBIE CIIMPTHI: METAHOJ ¥ 9TAHOJL.
17 i e P 1 AHBapb
Bojopoanas cBs3b
18 | MHOroaroMHBIE CIIMPTHI: 3THJICHIJIMKOJIb M TITHIEPHH 1 flusapb
19 | ®eHox: cTpoeHHe MOJIEKYTIBL, (PU3HIECKUE B XUMHYIECKHE 1 AxBapb




CBOMCTBA, IPUMEHEHHUE

20 | Anpaeruabl: opMaIbACrH U aleTaIbACr . ALETOH 1 ®espanb

1 OnaHOOCHOBHEIE TIpeICNbHbIC KAPOOHOBEIE KHCIIOTHI: 1 despansb
MypaBbHHAS U YKCYCHAas -

2 [pakTrgeckas pabora Ne 2. «CpoiicTBa pacTBopa yKCyCHOH 1 ®espanb
KACIIOTBI»

73 CreapuHOBas M OJIEHHOBAs KACJIOTHI, KaK MPEICTABATEH 1 despanb
BBICIIHX KAPDOHOBEIX KHCIIOT

24 M}:ma KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1 MisioT
neicTBHEe

o Crnoxusle 3GupsI KaK IPOH3BOAHbIE KAPOOHOBBIX KHCIIOT. 1 MapTt

7 | 'apponms cnosxHBIX 3GUpOB

26 | XKupsl: rHApONN3, IpUMEHEHHe, OHOoIorndecKas poJib KHPOB 1 MapT

27 VrieBofpsl: cocras, Kiaccupukamnus. Baxueimue 1 MapT
NpeACTaBUTENHN: [IIF0K03a, PPYKTO3a, caxapo3a

28 | Kpaxman u HeJUiosi03a Kak IPUpPOIHEIE IOJIHMMEPEI 1 Anpenb
KonTtponsnas pabota no pazaeiny «Kuciopoacoaepxkaniue Anpenb

29 | opranudgeckue coepuHeHus»/ Beepoccuiickas nposepounas 1
pabora

30 O6mas XapaKTEPHCTHKA a30TCOACPHAIIIX OpPraHUYECKHX 1 Anpenb
COE/IMHEHHH

31 | AMUHBI: METHJIAMHH H aHUWIHH 1 Anpenb
AMHHOKHCITIOTHI KaK aM(OTEpHBIC OPraHHYeCKHE COCANHEHHMS,

32 | ux buonormueckoe 3HaueHue. [lentuasl. benku xax 1 Mait
TPUPOHEIE BEICOKOMOJIEKYIISIPHEIE COeTHHEHUS

33 OcHOBHEIE PDHHTHSI XMMHAH BBICOKOMOJIEKYJISIPHBIX 1 Maii
COEIMHEHMH

14 OCHOBHBIE METO/IBI CHHTE32 BHICOKOMOJIEKYIISIPHBIX 1 Maii
coeuHenni. [lmacTmaccel, KaydykH, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

N KonngecTBo acon Tara DJleKTpOHHEBIE
n/n Tewn ypois Konrponbnble | [lpakTuvyeckne | H3y4eHHS | NN
Beero obpa3zoBaTeJbHbIE
paboThI paboTsI pecypesi

1 XUMHYECKHI 3/1eEMEHT. ATOM. DJIeKTpoHHask KOH(PHUTYypalys aTOMOB 1 CeHTAbpb

Ileproaugeckuii 3akoH u Ilepuonmueckas cucreMa XUMHIECKHX CeHTabpb
2 anementoB JI. . Menaeneesa, HX CBA3b C COBPEMEHHOH TeopueH 1

CTPOEHHS aTOMOB

3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX 3JIEMEHTOB H HX CenTabpb
3 COEIMHEHMH 110 TpyIaM H NeprojiaM. 3HaueHHue IEPHOAHIECKOr0 1

3aKOHA M CHCTeMBI XUMHUeckux snementoB /.M. Menjeneera B

Pa3BHTHH HayKH
4 Ctpoenue BemecTBa. XUMUYecKast CBs3b, €€ BUJIbI; MEXaHH3MBI 1 CeHTabpb

oOpasoBaHusi KOBaIEHTHOH cBsA3H. Bogopoanas cBsa3b
5 BasnierTHOCTE. DIIEKTPOOTPUIATENBHOCTE. CTENEeHb OKHCICHHS. 1 Cisibivs

BentecTBa MONEKYIIPHOTO ¥ HEMOJIEKYIAPHOT'O CTPOEHHS
6 IMonsiTHe O AHCIEPCHBIX cHcTeMax. McTHHHbIE ¥ KOJUIONAHEIE | OkTabpb

pacTBopsl. MaccoBast 1071 BELIECTBA B PACTBOPE
7 Kiraccudukanus 1 HOMEHKIIaTypa HEOPraHM4eCKHX COEIMHEHUM. 1 OkTAbpb

I'eneTHyeckas CBA3b HEOPraHAUECKUX BELIECTB, PA3/IMYHBIX KIIACCOB

Kiaccuduxarys XuMIYecKHX peakiuii B HEOpPraHu4ecKon v OkTAabpb
8 OpraHMvYecKOi XUMHUH. 3aKOH COXPAHEHHS MACChHl BEMIECTB; 3aKOH 1

COXpaHEHHMs M NPEBPAICHH SHEPIHHU [TPU XUMUYECKHX PEaKIAiX _
9 Cxopocrs peakun. O6paTuMbIe peakiHi. XUMHYECKOE PABHOBECHE 1 Hosbpb
10 IIpaxTrueckas pa60'r&‘1’ Ne 1. «Bnusnue pa3nmuuasiX (akTropos Ha 1 1 Hosbpb

CKOPOCTh XHMHUYECKOH PEaKIHK» -

DnextponuTHyeckas aucconyanys. [loasarue o BOXOPOAHOM ITOKa3aTese Honbpb
11 | (pH) pactBopa. Peakuuu nonnoro odmena. I'uipoin3 opranadeckux u 1

HEOPraHWYECKHUX BEHIECTB
12 OKHCIHTENBHO-BOCCTAaHOBHTEIbHBIE peaknny. [lonaTue 06 anexTponuse 1 Hosabpb

pAacIIaBOB ¥ pacTBOPOB COJeH
13 | KonrponsHasg pabora 1o pasneny «Teopernyeckne OCHOBbI XUMHH» 1 1 [ekabpb

Mertaiuisl, uxX nojoxenue B [leproiryeckoil cHCTEME XUMHIECKHX [Oexabpb
14 | snmemenTos /1. . MenzneneeBa 1 0COOCHHOCTH CTPOEHHMS aTOMOB. 1

Obmue (uznyueckne CBOHCTBA METAIIOB
15 | CnnaBel MeTa/uIOB. DIEKTPOXUMHYECKUHI s/l HANPSUKCHAH MeTajlIoB 1 - Hekabpb




16 XuMHYEeCKHE CBOMCTBA BAXKHEHIIMX METaUIOB (HaTpHH, KaJlui, 1 [Oexkabpb
KanbIuii, MArHWii, ATIOMUHUI) H UX COeIMHEHHI

17 | XuMHYeCKHe CBOWCTBA XpOMa, METH M UX COCIMHEHUH 1 finBapb

18 | XuMuueckue CBOMCTBA IIHHKA, JKeje3a 1 HX COSTMHEHHH 1 fiuBapb

19 [IpaxTudeckas pabora Ne 2. "Penrenue sKkCrniepuMEHTANBHBIX 3a/1a4 110 1 AluBapb
Teme «MeTambi»" )

20 Hemeramisl, UX moioxeHue B Ileprnoauyeckoi cucreMe XUMHYECKHX 1 Gespans
anementos J1. V. Menneneesa 1 0COOEHHOCTH CTPOEHHS aTOMOB

71 Ou3nyecKue CBOMCTBA HEMETAIUIOB. AJUIOTPOINUS HEMETAIIOB (Ha 1 ®espand
mpuMepe KHCIopoia, cepsl, hocdopa u yrieposa)

22 | XuMHUecKHe CBOMCTBA raJIOreHOB, Cephl H UX COCIMHEHHN 1 ®espanb

23 | Xumuueckue cBoiicTBa a3ota, ocdopa U UX COeIUHEHHH 1 despanb

24 | XuMuYecKHe CBOMCTRA yriiepo/ia, KPEMHHUS H HX COSIMHEHUH 1 Mapt

25 | IlpumeHeHHEe BAKHEHIIMX HEMETAIUIOB H MX COCIMHCHMH 1 Mapt
O606menne 1 cuCcTeMaTH3aUus 3HaHUH T0 Teme «HemeTamibi». MapTt

26 | BeruucieHus 10 ypaBHEHHSIM XHMHYECKHX PeaKi(Hil u 1
TEPMOXHUMHUYECKHE PACUETHI

27 Hparc"l:uqecms; pabora Ne 3. «Pemenue skcneprMeHTAIBHBIX 3a1a4 10 1 Mapt
teme "Hemetamnst"»

28 | KontponsHas pabora mo Temam «Metamwis» B «HemeTamis» 1 Anpenb

29 Heoprauwueckue u opranudeckue kuciaorsl. Heopranuueckue u 1 Anpenb
OpranuvecKue OCHOBaHUS

30 AmdoTepHblc HEOPraHUYECKHE U OPraHWYECKUE COCTUHEHHS. 1 Anpenb
I'eHeTHYecKas CBA3b HEOPraHUYECKUX W OPraHHYECKHX BEIIECTB

31 Posne xaMun B obecrieueHHH 9KOJIOTHIECKOH, JHEPIeTHYECKOH 1 | Anpenb
MUIIeBoit 6€30MacHOCTH, Pa3BHTHH MEIHUIIAHBL

) [IpencraBnenus o(i 00mMX Hay4HBIX MPHHIKIAX TPOMBIIIIEHHOIO 1 Mait
HOJTYYEHHsI BAXKHENIIIHX BEIECTB

33 | YenoBek B MHPE BELLECTB H MAaTCPHAIIOB 1 Mai

34 | Xumus 1 3[[0POBbE YEI0BEKA 1 Mait

OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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HFUBLPHAEMDIE TFYEDUBAHMM K FPE3YJIbIATAM ULBUEHWY UCHUBHUM
OBPA3OBATEJIbHOH ITPOT'PAMMBI
10 KJIACC

Kon

NpoOBEPHEMOIo

pe3yabTaTa

IIpoBepsiembie NpeIMETHBIC PE3YJILTATHI 0CBOSHHUSI OCHOBHOI 00pasoBaTebHOM
NnporpamMmel cpejnero obmero obpasopanus

1

TeopeTuyeckue OCHOBLI OPraHUYECKON XUMHM

1.1

1.2

ChopMUpOBaHHOCTh NPEACTABIEHAN 0 XMMHYECKOH COCTABISIOLIEH €CTeCTBEHHOHAYYHOM
KapTHHBI MEPa, POJIA XMMHUH B MMO3HAHUK ABJICHUE NpUpobl, B GOPMUPOBAHUH MBIIUICHAS U
KYJbTYPHl JTHYHOCTH, €€ (YHKIHOHAIBHOH TIpaMOTHOCTH, HEOOXOMMMOH s pelieHHs
OpaKkTHYeCKUX 3aad ¥ 3KOJOrMyecKd OOOCHOBAaHHOIO OTHONIEHHS K CBOEMY 37I0POBBIO U
IPHPOJHON cpefie

Bnanmenue cucTeMol XMMUUECKUX 3HAHWHN, KOTOPas BKIHOYAET: OCHOBOIIOJIATAIOIIHE TTOHATHS
(MoJeKyJa, BaJICHTHOCTB, 3J1€KTPOOTPHIATEIEHOCTE, CTENIEH: OKUCICHHS, XUMHYECKas CBA3b,
MOJTb, MOJIIPHAsl Macca, MOJPHBIA 00BEM, yriepoaHblid ckener, QyHKIMOHANbHAS Tpymma,
paiiKaj, U30MEpHs, U30MEPhI, TOMOJIOTHYECKUN PA/l, TOMOJIOTH, YIJIEBOJAOPO/IBL, KHCIOPOI- A
a30TCOZIepKAaIe COEJUHEHHs, OWOJOrMYeckM aKTHBHBIE BeIecTBa (YIVIEBOIBI, IKHPHL,
OenKkH), MOHOMEp, TIOIHMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCAMHEHHA);
TEOPHM M 3aKOHBI (TeOpHs XMMHYECKOr0 CTPOeHMS oprannveckux BemecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3BIK XHMHH, (akTONOrMYecKHe CBeJIeHHs O CBOMCTBaXx,
cocTaBe, IONyYeHHH M 0€30IIacHOM HCIONB30BAHHM BaXKHEHINIMX HEOPraHWYECKHX H
OpraHHYECKHX BEIIECTB B OBITY H NPAKTHYECKOM JEATEIbHOCTH YEI0BEKA

1.3

ChopMUPOBaHHOCTE YMEHHIA BBISBIISTE XapaKTePHBIC IPU3HAKY [TOHATHH, YCTaHABIUBATE UX
B3aMMOCBS3b, UCIIOJIE30BaTh COOTBETCTBYIOIINE MOHATHS [IPH OMHCAHHA COCTaBa, CTPOCHHUS H
IpeBpaIIeH i OPraHHYecKuX CoeTMHEeHHH

1.4

cOPMHPOBAHHOCTE YMEHHH HMCIIONB30BaTh XUMHYECKYIO CHMBOJIHKY IS COCTaBJICHHA
MOJIEKYNISPHBIX M CTPYKTYPHBIX (pa3BEpHyTOH, COKpalmEHHOH) (OpMy]l OpraHMYecKux
BEIIECTB H YPaBHCHHH XMMHUYECKUX peaKIMi, H3r0TaBIMBaTh MOJIENIH MOJIEKYJT OpraHuIeCKuX
BEINECTB IS WLTIOCTPAIlMK HX XHMHYECKOr0 H IPOCTPAHCTBEHHOIO CTPOCHHS

1.5

ChopMHpPOBAaHHOCTE YMEHHMI YCTAHABIMBATH MPHHAIEKHOCTh HU3YYEHHBIX OPraHUIeCKUX
BEIIECTB [0 MX COCTABy M CTPOEHHIO K ONpelenéHHOMY Kiaccy (Tpynme) coeluHEHHH
(yrneBomopoaEl, KHCIOPOZ M a30TCOJEpKallde COEIMHEHHs, BBLICOKOMOJEKYISIPHBIC
COeIMHENNs), IaBaTh UM Ha3BaHMs 110 cucreMarndeckoif Homernknarype (IUPAC)

1.5

ChopMHPOBAHHOCTE YMEHHS OIpPENeNsTh BHABl XUMHYECKOH CBS3H B OPraHHYECKHUX

COeIMHEHHAX (OAMHAPHEIE U KPATHEIE)

1.6

ChopMHPOBaHHOCTh YMEHHS IIPHMEHSTH: IIOJIOXKEHHS TEOPHH CTPOEHHS OpraHu4YecKuX
Bemecte A.M. Bytiaepopa ans oObsSCHEHHS 3aBHCHMOCTH CBOMCTB BEMIECTB OT MX COCTaBa K
CTPOEHMSI; 3aKOH COXPaHEHHs MaCChl BELIECTB

Vruesomoponsl. Kucimopogcomepikamme #u a30TCOACpIKAalMe OPraHHYECKHE COEAMHEHHS.
BBICOKOMOJIEKYIISPHBIE COSHHEHUSA

2.1

ChopMupoBaHHOCTE YMEHHH NMPHBOAUTHL TPHBHAJIBHBIC HA3BAHMs OT/JEJIBHBIX OPraHHYECKHX
BEINECTB (3THJICH, NMPOIMIIEH, AlETUIICH, STHICHIIMKO/b, TIHLepHH, deHonl, GopMantbaerus,
areTanbIerull, MypaBbUHAd KHUCJIOTA, YKCYCHAs KHCIOTa, OJEMHOBAs KMCJIOTa, CTEapHHOBAs
KHCJIOTa, TIIFOK03a, (PpyKTo3a, Kpaxmal, Ie/UTI0N03a, TIIHUIIHH)

2.2

CdopMHPOBAHHOCTS YMEHHH XapaKTePH30BaTh COCTaB, CTPOCHHUE, (PUINIECKUE U XUMHYECKHE
CBOWCTBA THNWYHBIX NPEACTABUTENEH Pa3NMIHBIX KIACCOB OPraHMYeCKHMX BEHIECTB (METaH,
9TaH, 3THJIEH, NpOIMIeH, aunerwieH, Oyramuen-1,3, metunbyraguen-1,3, 6enson, Merano,
9TaHOJI, 3THIIEHTTIMKOIB, TTHIIEPHH, (DEHOJ, alleTaIbAeTH, MypaBbHHAI H YKCYCHAsA KHCJIOTHI,
[IIEOK034a, KpaXxMall, He/Uno103a, AMHHOYKCYCHas KHCII0Ta)

2.3

CdopMHUPOBAHHOCTh YMEHHS MIUIOCTPUPOBATh TEHETHYECKYIO CBS3b MEKIY THIWYHBIMH
MPeCTABHTENSIMH  PA3MYHBIX  KJIACCOB  OPraHMYECKMX  BElIeCTB  ypaBHEHUAMH
COOTBETCTBYIOIIMX XUMHYECKHX PEaKIuii ¢ UCTIOMB30BAHHEM CTPYKTYPHBIX GOpMyII

2.4

ChopMHpOBaHHOCTh YMEHHUS XapaKTepH30BATh HCTOUHHKH YTIEBOJOPOIHOTO ChIpbs (HEQTH,
MPUPOHEIN Ia3, Yyroyk), Cloco0bl UX MepepaboTKH ¥ MPAKTHYECKOe MPUMEHEHHE MPOJTYKTOB

I




riepepaboTKH

XUMHS ¥ KU3HE. PacuéThl

|

ChOpMHUpPOBAHHOCTh YMEHHIl BIaJeTh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOJAX HAy4HOTrO
[TO3HAHMS, HCIONB3yeMBIX B XHMHH TPH H3yYCHHH BEINECTB M XHMHYECKUX SBICHHH
(HabmiofieHHe, W3MEpPEHHe, OSKCICPHMEHT, MOJEIMPOBAHME), HCIONB30BATh CHCTEMHEIE
XUMHYeCKHE 3HAHMs JUIS OPHHSTAS PEIIEeHHH B KOHKPETHBIX JKH3HEHHBIX CHTYallHsX,
CBSI3aHHBIX C BEMIECTBAMU U HX IPHMEHEHHEM

3.2

ChopMHpOBAHHOCTh YMEHHH cOOMIOAaTh NpaBHIa MOB30BAHUA XAMHYECKOH MOCYHOH H
nmabopaTopHEIM 060pyI0BaHHEM, A TaKKe TIpaBuia OOpalieHus ¢ BEIECTBAMH B COOTBETCTBHH
C MHCTPYKUHMSAMH 110 BEIIOTHEHHUIO JJa00PATOPHBIX XUMUYECKHX OBITOB

33

ChopMHPOBAaHHOCTE YMEHHH IUIaHHPOBaTh M BBHIIONHATH XHMHUYECKHH OKCIEPUMEHT
(peBpaleHns OpPraHMYeCKUX BEIECTB ITPU HArPEBAHUM, TIOJydCHHE STHIICHA U H3y4EHHUE €ro
CBOMCTB, KA4yeCTBEHHBIE pEaKIMd OPraHWYeCKAX BEIECTB, NEHATypanus O€iKoB NpH
HArpeBaHMH, [[BETHIE Peakiiy 6eTKOB) B COOTBETCTBHH C IIPaBHIIAMK TEXHHKH O€30MaCHOCTH
npu o6palleH:H ¢ BEIECTBaMH | JabopaTopHbM 060py/10BaHUEM; NIPEICTABIATE PE3yIbTaThl
XMMHAYECKOr0 JKCIIEpHMEHTa B (JOpME 3amHMCH ypaBHEHMH COOTBETCTBYIOIIMX DEaKIMHd K
“(hopMyTHPOBATE BEIBOABI HA OCHOBE 3THX PE3yIbTaTOB

34

ChopMIPOBaHHOCTH YMEHHI! IPOBOJIUTE BEIMHCICHHS [0 XHMHUYECKAM YPABHEHHsM (MAcChl,
00BéMa, KOJTMYECTBAa HCXOJHOI'0 BEIIECTBA MM MPOAYKTa PEaKIHH II0 M3BECTHBIM Macce,
00BEMY, KOJHYECTBY OJHOIO U3 HCXOHEIX BEIIECTB MM NPOJYKTOB PEaKIHH)

3.3

ChOpMHPOBAHHOCTh YMEHHH KPHUTHYECKH AHAIM3MPOBAaTh XHMHYECKYIO HH()OpPMAIHIO,
MOJTy4aeMylo M3 pasHBIX MCTOYHHKOB (CpejicTBa MaccoBod mH@opmanuu, ceTe MHTEpHET H

ApyTHe)

3.6

ChopMHpOBAHHOCTE yYMeHHM coOMIOJaTh paBHIa SKOJOTHYECKH IenecoobpasHoro
noBejicHus B OBITY H TPYAOBOH ICSTENBHOCTH B LENAX COXPAaHEHHS CBOErO 310POBEA H
OKpYKaIOIIel TPUPOIHON CPeJibl, OCO3HABATH OIACHOCThH BO3JICHCTBAA Ha JKHBBIC OPTraHH3MBEI
ONpe/IeIEHHBIX OpraHHYECKHX BEIIecTB, MOHHMas cMblicn mokasarens [IJIK (mpenensHO
JOTMYCTUMOM  KOHIEHTpAalMH), IOACHATH HAa INpUMEpax Crnoco0bl YMCHBIICHHS H
IpeI0TBPAIeHHs UX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M 4YeJIoBeKa

11 KJIACC

Kon

NPOBEPHEMOT0
pe3yJabTara

IIpoBepsieMble NpeAMETHbIE Pe3yJIbTATHI 0CBOCHHS 0CHOBHOI 00pa3oBaTebHOMH
NpOrpamMMsI cpefHero o6mero 06pazoBaHus

1

TeopeTH4ecKkue OCHOBBI XHMHU

1.1

Biagenue cucTeMOd XHMHYECKHX 3HaHHH, KOTOpas BKIHOYACT: OCHOBOIIQJIATAROINUE IOHATHA
(XMMHUYECKHR SJIEMEHT, aToM, 3JIEKTPOoHHas 000JI0YKa aroma, s-, p-, d-3NeKTpOHHBIC OpOHTAIM
4TOMOB, HOH, MOJIEKy]la, BaJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTD, CTCICHE OKHUCICHHUA,
XHMHAYeCcKas CBA3b, MOJIb, MOJISIPHAS Macca, MOJLIPHLIA 005EM, KPHCTAIIHYECKas PEelIETKa, THIIBI
XMMHUYECKHX peaKiuii (OKHCIHTETbHO-BOCCTAHOBUTENBHBIC, 9K30- U SHAOTEPMHIECKHE, PEaKIHH
HOHHOro 0OMEHa), pacTBOP, MEKTPOIUTHI, HEIIEKTPOIMTEL, 3NEKTPONIHTHYECKas JHUCCONHAINA,
OKHCIIHTE)b, BOCCTAHOBHTENb, CKOPOCTh XHMMUECKOH peaKIud, XHMHYECKOE PpABHOBECHE);
TEOPHH M 3aKOHBHI (TEOpHsS SJIEKTPONATHYECKOH ucconuanud, [lepmomuueckuii saxon JI.I.
MeHzeneeBa, 3aKOH COXPAHEHHS Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHMH S3BIK XHMUH,
(hakTOJIOrHYECKHE CBEJEHHS O CBOHCTBAX, COCTaBE, IOTYYeHHH H 0€30I1aCHOM HCIIONBL30BAHUM
BaYKHEHIIINX HEOPraHWIECKHX BEIIECTB B OBITY H NPaKTHYECKOM ACATC/IbHOCTH YeIOBEKa B

12

ChopMupOBaHHOCTh YMEHWH BBISBIATE XapaKTEPHBIE NMPU3HAKA M B3aHMOCBS3b H3YYCHHBIX
MOHSTHI, NPAMEHATH COOTBETCTBYIOINME IIOHATHA IIPH ONHMCAHHH CTPOGHHS H CBOMCTB
HEOPTraHHYECKUX BEIECTB U MX NPEBPAINEHHH; BBIABIAT B3aMMOCBA3b XHMHYECKHX 3HAHUH C
TOHATHAMH U [IPEJICTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB

1.3

BiajieHHe OCHOBHBIMH METOJAMH HAy9HOTO IO3HAHMA BEIIECTB H XMMHYCCKHX SBICHHH
(Habmonenne, U3MEpeHHe, YKCIIePAMEHT, MOJIETHPOBAHHKE)

1.4

ChopMHPOBaHHOCTh YMEHHH ONPEIENIATh BAICHTHOCTh H CTCNCHb OKHCICHHA XMMHYECKHX




5JEMEHTOB B COEAMHEHMAX PA3JIMUHOrO COCTaBa, BHJ XHMHYECKOH CBA3M (KOBaJIEHTHAs,
HMOHHAS, METa/UIMYECcKass, BOJOPOAHAs) B COEAMHCHMAX, THUI KPHCTALIAYECKOH pPELIETKH
KOHKDPETHOT'O BELIeCTBA (ATOMHAS, MOJIEKY/IApHAS, MOHHAS, METAILIMIECKas)

1.3

ChopMUpPOBAaHHOCTH YMEHHH  ONpENEIATh XapakTep Cpedsl B BOJAHBIX  pacTBOpax
HEOPraHWYECKUX COEIMHEHMI

1.6

ChopMHPOBAHHOCTh yMEHHs KIacCHOUIMPOBATE XMMHMYECKHE pEaKIMM M0 pPasIu4HbM
npu3HaKaM (YMCIY ¥ COCTABY pPEarHpyloNmHX BEmIECTB, TeIuIoBoMy d(dexTy peakiuu,
H3MEHEHHIO CTereHeH OKHCIeHHS IEMEHTOB, 00PaTHMOCTH PeakIliy, yJacTHIO KaTaau3aTopa)

1.7

ChOpMHPOBAHHOCTh YMEHHIT COCTABNATh YPAaBHEHMS PEaKLMH PasiMYHBIX THIOB, NOJHBIC H
COKpaIéHHbIE YPABHEHHS PeakIHii MOHHOTO OOMEeHa, y4WTHIBas YCJIOBHS, IPH KOTOPBIX 3TH
peaKI|e HIyT 10 KOHIA

1.8

ChopMUPOBAHHOCTE YMEHHI IPOBOJUTE PEaKIHH, IOATBEPKAAIONHE KAYeCTBEHHBIH COCTaB
pa3sIMYHBIX ~ HEOPraHMYECKHX  BEMIECTB,  pACIO3HABaTh  ONBITHBIM  TYTEM  HOHBI
IPUCYTCTBYOIINE B BOJAHBIX PACTBOPAX HEOPraHMYECKHX BEIIECTB

1.9

ChopMHEpPOBAHHOCTS YMEHHH pacKphIBaTh CYIIHOCTE OKHCIHUTE/IBHO-BOCCTAHOBUTEIBHEBIX
peaxIMii MOCPeICTBOM COCTABJICHHS 3IeKTPOHHOr0 fajlanca 3THX peaKiyi

1.10

ChopMHpOBaHHOCTE YMEHHH OOBICHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOH DPeakiud OT

1.11

pasIHUHEX (PAKTOPOB

ChopMupoBaHHOCTE yMeHHH OOBACHATH XapakTep CMELICHHS XHMHYECKOro paBHOBECHA B
3aBHCHMOCTH OT BHEIIHero BozzeiicTeus (mpunuun Jle [Ilatense)

O6mas 1 HeopraHuyecKas XuMHs

|

ChopmuposanHoCcTh ymMeHuH packpsiBath eMbict [Teprommdeckoro 3akona JI.W. Menjeneesa u
JIeMOHCTPHPOBATh €0 CHCTEMATH3HPYIONLYI0, 00BACHATEIBHYIO H IPOrHOCTHYECKYIO PyHKIMH

2.2

CdopMHPOBAaHHOCTE YMEHMil XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKHX
snemeHTOB 1-4 mepuonos IlepuopMyeckoif cucTeMbl XMMHYecKHX onementos  JLM.
MeHzerneeBa, MCIONb3ys MOHATHS «S-, p-, d-DJEKTPOHHBIE OPOMTAIHY, «IHEPIETHYSCKHE
ypOBHHY», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHsA CBOMCTB XHMMYECKHX OJJIEMEHTOB H HX
COoeIMHEeHnH 1o meproaM | rpynnam [leproaudeckol CHCTeMBI XUMHYECKUX 3J1eMeHTOB [1.1.
Menneneesa

23

ChopMHPOBAHHOCTh YMEHHH XapakTepu3oBaTh (ONHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPTaHMYEeCKHUX BEMIECTB Pa3IMYHBIX KIACCOB, MOATBEPXKIATH CYIIECTBOBAHHE I€HETHYECKOH
CBA3H MEXKAy HEOPraHMYeCKHMH BeIIECTBAMH C IIOMOMLIBIO YPAaBHEHHH COOTBETCTBYIOIIMX
XHMHYECKHX PEaKIInii )

24

ChopMUPOBAHHOCTS YMEHHUH yCTAHABIMBATH NPHHAUIEKHOCT HEOPraHHYIECKUX BEIIECTB 110
HX COCTaBY K ONpeeNEHHOMY Kiaccy (TpyIIie) CoelHHeHnH (POCThIE BEIECTBA — METAILIBI H
HEMETAILITBI, OKCHJIbl, OCHOBAHH S, KUCIIOTEIL, aM()OTEPHBIE THAPOKCH/IBL, COIIH)

2:5

ChopMHPOBAaHHOCT YMEHHH HCIOIB30BaTh XHMHYECKYK CHMBOJIHKY JUIA COCTABIICHHS
dopMyN1 BElIECTB M YPABHEHUM XMMHHYECKHMX DEaKlud, CHCTEMaTHYECKyl0 HOMEHKIAaTypy
(IUPAC) u TpuBManbHBle HA3BAHMS OTHENBHBIX HEOPraHMYECKMX BElIECTB (yrapHbii ras,
YIJIEKHCIIBIA ra3, aMMHak, raméHas H3BeCTh, HeraméHas H3BECTh, NUTHEBAS COJA, IHPHT H

JpyTHe)

2.6

CdhopMHPOBaHHOCTh YMEHHH XapakTepH3oBaTh (OMHCHIBATHE) OOIIME XMMHUYECKHE CBOUCTBA
HEOPraHMYeCKHX BEIIECTB Pa3/IMYHbBIX KIIACCOB, MOATBEPKIATE CYIIECTBOBAHAE IE€HETHIECKOH
CBA3U MEXKIy HEOPraHMYeCKHMHM BEINECTBAMH C IOMOMLIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XHMMHYECKUX peakIui

2.7

ChopMHPOBAaHHOCT YMEHHH IUIAaHHPOBATE M  BBINOIHATE XUMHYECKHH OSKCIEPHMEHT
(pa3noKeHHE [IEPOKCHAA BOJOPOJA B IPHCYTCTBMH KaTalmu3atopa, OIpejeleHHe Cpelbl
PACTBOPOB BEMIECTB ¢ OMOIIBIO YHUBEPCATBHOIO HHAMKATOPA, BIMAHUE PA3THYHBIX (akToOpoB
Ha CKOPOCTh XMMMYECKOM pPeakIdH, peaklid MOHHOro o0MEeHa, Ka4YeCTBEHHBIC PEakKIMd Ha
cynbhar-, kapGoHaT- H XIOPH/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE 9KCIICPHMEHTATBHBIX
sagad mo temam «Meramwsy u «Hemeramisl») B COOTBETCTBHH C IpaBUIaMH TEXHHUKH
Ge3omacHOCTH TIpH  oOpameHud ¢ BelecTBaMH M J1abopaTopHEIM  00OpYHOBaHHEM;
IIPE/ICTABISITh Pe3yIbTaThl XUMHYECKOro 3KCIEpUMEHTa B (opMe 3amucH ypaBHEHMH




COOTBETCTBYIOLIMX PEaKIHii ¥ HOPMYIHPOBATE BEIBO/IBI HA OCHOBE 3THX Pe3yJbTaTOB

2.8

CdopMUpOBaHHOCTE YMEHHH COOMIONATh IIPAaBHiIA IOJIL30BAHHS XHMHYECKOM IOCYHoH H
nabopaTopHEIM 000pyZOBaHHEM, a TAKXKe IpaBHJia 0OpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUH
C HHCTPYKITHSMH TI0 BEIOJTHEHUIO Ja00PaTOPHBIX XMMHUYECKHX OIBITOB

2.9

CdhopMHPOBaHHOCTh YMEHHM XapaKTepH30BaTh XHMHYECKHE IPOIIECCHI, JISKAlMe B OCHOBE
IPOMBIIIEHHOTO TIOJIyYEeHHS] CePHON KHCJIOTHL, aMMHaka, a Takke C(HOPMHPOBAHHOCT
npencTaBieHnit 06 O0IMMX HAayYHBIX MPHHIMIAX M 3KOJOTHYECKHMX IpobIeMax XHMHYECKOIo
IPOM3BO/ICTBA

XUMHS ¥ KU3HE. PACYETEI

3.1

ChopMHPOBaHHOCTE TIPEJCTABIICHHH O XHMMHYECKOH COCTABISIONICH ECTECTBEHHOHAYYHOH
KapTHHBI MHpA, POJIM XUMHH B O3HAHHM SBJICHHUH NPUPOIBL, B (OPMHUPOBAHHH MBILLICHHS U
KyJIbTYpbl JIMYHOCTH, € GYHKIHOHATBHON TIPaMOTHOCTH, HEOOXOAMMON A peIleHHs
MPaKTHYECKHX 3a/1a4 W 3KOJOTHYeCKH OOOCHOBaHHOIO OTHOINEHHS K CBOEMY 3J0POBBIO H
IIpUPOJHOMH cpefie

32

ChopMHUPOBAHHOCTH YMEHMM KDPUTHYECKH aHAJIM3UPOBATh XHMMHYECKYI0 HH(OPMAIHIO,
[ONy4aeMylO W3 pasHBIX HCTOUHMKOB (CpelacTBa MacCcoBOH KOMMYHHKAIWH, ceTh VMHTepHeT 1

Apyrue)

3.3

ChopMHPOBaHHOCTE YMEHHH COOIOIATE IPABAIIA IKOJIOTHYECKH HEeNeco000pasHOro MOBEICHHUS
B OBITY W TPYIOOBOH JEATENIHOCTH B IE/ISIX COXPAaHEHHS CBOETo 3/I0POBbS M OKpY)KaroImei
IPUPOJHON CpEeIbl

34

Oco3HaBaTh ONACHOCTE BO3IAEHUCTBHS HA JKHBBIE OPraHU3MEI ONPE/IC/IEHHBIX BENIECTB, TIOHUMAd
emsici nokasarens [1IK, moscHSATh Ha mpEMepax crioco0bl yMEHBIIEHUS B NPEI0TBPAINEHHS HX
BPEJIHOTO BO3/IeHCTBUS HA OPraHM3M YelloBeKa

35

ChopMHPOBAHHOCTh YMEHHH POBOMUTE BEIYHCIICHHUS C HCIOTb30BAHMEM IOHATHA «MaccoBas
II0JIsl BELIECTBA B PACTBOPEY», OOBEMHBIX OTHOIIEHHMH Ia30B IIPH XHMHUYECKHAX PEaKIMAX, MaCChl
BEIeCTBA WK 00BEMA ra30B 110 H3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00BEMY OTHOTO
W3 y4acTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3¢ QekTa peakluu Ha OCHOBE 3aKOHOB
COXpaHEHHs] MAacCHI BEIECTB, IPEBPAIICHHS M COXPaHEHHUS SHEPIHH




IMPOBEPSEMBIE 3JIEMEHTBI COAEPKAHWA

10 KJIACC

Koa

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHMA

TeopeTnyeckue OCHOBBI OPraHHYECKOH XUMUH

1.1

[Ipeamer OpraHudecKol XUMHH: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAYCHHC B MOTYYCHHH HOBBIX BEIIECTB
¥ MarTepuaioB. TeopHs CTPOSHHS OpraHMdYeckux coeauHeHud A.M. bByrinepoBa, e€ OCHOBHbIC
TOT0XKEHH

1.2

CrpykTypHsie (GOpMyIBI OpraHHYeCKHX BemecTs. ['omosorus, u3omepus. Xumu4eckas CBS3b B
OpraHM4eCKMX COENMHEHHMSX — OJMHApHbIE W KpaTHBIE CBA3H. IlpencraBnenwe o Kiaccupukanuu
OpraHHYECKHUX BEIIECTB

13

HPBHCTaBI‘ITeJIBﬁ KJI1aCCOB OpraHHYCCKHX BEINCCTB

HoMeHK/IaTypa OpraHHYeCcKHX COEIMHEHWH (CHCTeMaTHyecKas) H TPUBHAIbHEIE HA3BAHHs BAKHEHIIMX

Yrnesomopoasl

2.1

ankaHoB: (H3MYECKHWEe W XHMHYECKHE CBOMCTBA (peaKlMM 3aMelICHMS M TOPEHHs), HAXOXKICHHE B
HpHpoie, IOIyueHHe U IPHMEHEHHE

2.2

QJKEHOB: (HU3MUECKMe M XHMMHYECKHE CBOWCTBA (peakuMu THMAPHPOBAHUS, TaJlOTEHUPOBAHMUS,
I'HIPATAIINH, OKHCIIEHHUS U TTOTMMEPH3AIHH ), TOTyYeHHE W TPUMEHEHHE

AnKaHBI: COCTaB M CTpPOEHHE, TOMOIOTHYECKHH psj. Meran u 3TaH — NpOCTEHINHe MPeACTABHUTENH

AJKEeHBI: COCTaB U CTpPOCHHUE, TOMOJIOTHYECKHU I P DTHIIEH U HpOL‘[HJ‘[CH Hpocreﬂume Hpe,[lCTaBHTE:JIH

23

Anxamuensr: Oyrammen-1,3 u MertunOyragueH-1,3: CTpoeHHE, BaXHEHIIHME XMMHYECKHE CBOHCTBA
(peaxuus nonmumepu3anun). IloyueHne CHHTETHIECKOTO KAyIyKa U Pe3HHEI

24

AJIKMHBI: COCTaB H OCOOEHHOCTH CTPOGHHS, TOMOJOTHYECKHH psA. ALETHIEH — IMPOCTEAIIHA
[Ipe/ICTABUTENb AIKMHOB: COCTAB, CTpOeHMe, (H3WYEeCKHe M XHMHYECKHE CBOMCTBA (peakiuu
THPAPOBAHMS, FAIOTeHUPOBAHH, THAPATAIIMH, TOPEHHS), IOJyICHAE H IIPUMCHEHHE

2.5

2.6

Apensl. Benson: cocras, ctpoenue, GQH3AUECKHE W XUMHUYECKHE CBOHCTBA (peakiiy rajlorT€HUPOBaHUS K
HUTPOBAHHUs), NOJIydeHHE W IpPUMEHEHHE. TOIyol: COCTaB, CTPOCHHE, (U3HYECKHE MW XHMHYECKHE
CBOMCTBA (PeaKi[uy raJOreHHPOBAHUS U HUTPOBAHMS), IOTyYEHHE U PHMEHEeHHE. TOKCHYHOCTh apeHOB.
['eHeTHYeCKas CBS3b MEX/Iy YTJIEBOJOPOaMH, IPHHAIEKAIMMHE K Pa3/IHYHEIM Kilaccam

IIpupoHBIE HCTOYHHKH YIIIEBOAOPOAOB. IIpUpONHE Ta3 W MOMYTHBIE HEDTAHBIE rasbl. Het}m; u et
npoucxoxaenue. Croco6sl nepepaboTku He)TH: MEPEroHKa, KPeKUHT (TEPMUUECKHH, KAaTATUTHIECKHH),
nuponus. IIponykTsl nepepaboTku HedTH, MX MPUMEHEHHE B NPOMBIIICHHOCTH H B OpITy. KamenHsIi
YTOJIb ¥ IPOAYKTEI Er0 NepepaboTKH

Kucinopoacoaepikaimye opraHideckie COeIMHEHUs

3.1

I[IpesenbHEIE OJHOATOMHBIE CIHPTHL MeTaHOn H STaHON: CTPOEHHE, (U3HYECKHE H XUMHYECKHE
cBoiicTBa (peakuMM C aKTHBHBIMM META/UIaMH, TalOTeHOBOJIOPONAMH, TOpPEHHE), NpPUMEHEHHE.
Bomopoaubie CB3H MeXIy MOJEKylaMu COHpPTOB. JlelicTBHE MeTaHONa M 3TaHOJAa HAa OpPraHM3M
geoBeka. MHOr0aTOMHBIE CIIMPTEL DTHIESHTJIMKONG | TIIHIEPHH: CTpoeHHe, GU3HYecKUe H XHMHUYECKHe
cBOiicTBa (B3aMMOJEHCTBHE CO INENOYHBIMH METAIaMH, Ka4eCTBEHHas peakiusi Ha MHOIOAaTOMHEIE
crupThl). JlelicTBHE Ha OpraHu3M 4enoBeka. [IpHMeHeH e IIMIEPHHA U STHIICHITHKOJIA

3.2

DeHON:  CTPOGHME MOJIEKYNBI, (QH3MYeCKHe © XHMHUYecKHe CBoicTBa. ToKCHUHOCTH (eHona.
[Ipumenerue (eHona

3.3

AJnbzieTH/IBI B KeTOHBL PopMabaerns, aneTaip/Ieril: CTpoeHHe, (PH3UUECKHE H XMMHYECKAE CBOHCTBA
(peakuuy OKHCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEaKIn), IOTy4ECHUE H IPHMEHEHHUE

34

3.5

du3Myeckue W XUMHUYECKHE CBOMCTBa (CBOICTBA, 0OIIHMe /UIf Kilacca KUCIOT, peakius dTeprudukanun),
nonydenue # npuMeHenwe, CreapuHOBas M OJICHHOBAS KHUCIOTHI KAK MPEICTABHUTENIH BBICIIHX

OmHOOCHOBHEIE TpenebHBIE KapOOHOBBIE KHCIOTHL MypaBbUHAs M YKCYCHAas KHCIIOTHI: CTPOCHHE,

| KapOOHOBBIX KHCIIOT. MbINa Kak COJH BBICIMMX KapOOHOBEIX KHCJIOT, HX MOIOIIee ACHCTBHE

Cnoxuble 3QHUpBl KaK MPOM3BOJIHBIE KApOOHOBBIX KHCIOT. ['MApomu3 CIOXKHBIX 3(upoB. JKupEL
| I'mppomms xupos. IlpuMenenne xupoB. brnonoruyeckas pois KUPOB N

3.6

| YrieBonsl: cocTas, KiacCHGHKaNus yrieBoaoB (MOHO-, IU- H IOJIMcaxapH/sl). ['TIH0K03a — mpocTemmii
| MOHOCAXapHuJ: OCOOCHHOCTM CTPOGHMS  MOJEKYJBl, (u3pyeckMe ¥ XMMHYECKHE CBOMCTBA




(B3aumopeiicteue ¢ rumpoxkcuaoMm menu(ll), okmcnenme ammmauneM pacTBopoM okcuma cepebpa(l),
BOCCTaHOBJIEHWE, OpOoXKEHHE TIIFOKO3bI), HAXOXKICHHE B MPUpOJe, NIpUMeHeHue, OHomoravecKas pob.
@otocurTe3. OpyKTO3a Kak H30Mep IIOKo3bl. Kpaxman ¥ newnonos’a Kak IPHPOAHEIE IIOTHMEPEL
CrpoeHne Kpaxmana H IeUTFON03bl. DH3MYECKHE H XHMHYECKHE CBOMcTBa Kpaxmanma (THIPOJIH3,
Ka4eCTBEHHAs PeaKIlns C HOHAO0M)

A30TCOJIGP)K&U.[HE}_ OpPraiH4cCKHEC COCIHHCHHUA

4.1

AMHHOKHCIIOTE KaKk am(oTepHble opranudeckue coeguHeHHs. PH3WYecKHe M XMMUYECKHE CBOMCTBA
aMHHOKHMCIIOT (Ha IpuUMepe ruiuHa). bronornyueckoe 3Ha4eHHe aMIHOKHCIIOT. [lenTu s

4.2

Benkn Kak TpUpPOHBIE BHEICOKOMOJIEKYJIAPHBIE coeauHeHHs. [lepBHuHas, BTOpHYHAT H TpeTHUHAs
cTpykTypa GenkoB. XHMHYECKHEe CBOMCTBA OEITKOB: THAPOIN3, IeHATYpallHs, Ka4eCTBEHHbBIC PeaKluy Ha
Benku

BEICOKOMOIEKYIAPHBIE COCAUHEHUS

5.1

OcHOBHBIE TOHATHA XHMHHU BBEICOKOMOJICKYJIAPHBIX COCHUHEHHH: MOHOMEP, IOJIMMEP, CTPYKTYPHOC
3BE€HO, CTCIICHb MNOJHMCPHU3allHH, CpPEeAHAsd MOJICKYJIpHasd Macca. OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COCIUHEHUH — TIOJIMMEPH3alid | ITOJHKOHICHCAHA

5.2

OKCIEPUMEHTATBHBIE METO/bI H3YHCHHS BEIIECTB M HX IIPEBpAIICHHH: O3HaKOMIIEHHE C oOpasnmamu
PHPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIacTMAce, KaydyKoB. [lonydenne CHHTETHYECKOTO Kaydyka U
DE3HHBI

11 KJIACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHHUHA

1.1

TeopeTrdeckne OCHOBEI XUMHH

XuMuueckuid sneMeHT. AToM. fnpo aroMa, H30TONBL OJJIEKTpoHHAS 000JI0YKa. DHEPreTHYECKHE
YPOBHH, NOIYpOBHH. ATOMHBIE OpOHTamH, §-, p-, d-dneMeHThL. (OCODEHHOCTH paclpenesICHUA
3JEKTPOHOB 10 OpOMTAISIM B AaroMax 3JE€MEHTOB IEPBBIX HYETHIPEX IEPUOAOB. OJEKTPOHHAs
KOHGUTYpaIis aTOMOB

1.2

[lepuonnyeckuii 3akoH u [lepHoamdeckasi cucteMa XuMHueckux snemeHToB JI.M. Menneneesa. Cas3b
mepHOAMYecKoro 3akona u Ilepmomuueckodl cucTeMbl Xumu4eckux snementoB J[M. Menjeneesa ¢
COBPEMEHHOM TeOpHeH CTPOCHHA aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsA CBOMCTB XHMHYECKHX
3NIEMEHTOB W 00pa3yeMBIX MMM IPOCTHIX H CJIOXKHBIX BEMIECTB II0 TPyNIaM H NepHojaM. 3HadeHHe
[IEPHOIMHYECKOTr0 3aK0HA B Pa3BUTUH HAYKH

1.3

CrpoeHue BelecTBa. XWMHYECKas CBA3b. BHIBI XUMHYECKOH CBA3H (KOBAICHTHAS HENOJSIpHAT H
MOJsApHAS, WOHHAs, MeTauimyeckas). VIOHBI: KaTHOHBI M aHWOHBL MexaHu3Mbl 00pa3oBaHMs
KOBAICHTHOM XUMHUIECKOH CBsI3U (0OMEHHBIH U IOHOPHO-aKIENTOPHELA). BogopoaHas cBs3b

1.4

BajleHTHOCTE. DNeKTpOOTpHLAaTENbHOCTh. CTENeHb OKHCIECHUS

e

1.6

BemecTBa MOJEKYJIAPHOr0 W HEMOJIEKYJPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTAIUIMYECKHX PEIIETOK. 3aBHCHMOCTH CBOMCTBAa BEINECTB OT THNA KPUCTALIMYECKOH
peméTky. [ToHSTHE O OUCIEPCHBIX cHcTeMaX. MCTHHHBIC M KOJUTOHIHBIE pacTBOphL. Maccosas mois
BEIIIECTBA B PACTBOPE

Knaccudukanus Heopranudeckux coeuaennit. Homenknatypa HeOpraHuJeCKuX BEIIECTB

| By

Xumugeckas peakius. Kiaccudukauus XMUMHYECKHX pPeakiMii B HEOPraHWYecKOM M OpraHHYecKOH
XAMHH. 3aKOH COXPaHEHHS MacChl BEINECTB, 3aKOH COXPaHCHUS M TIPEBpAIIEeHHs JSHEPIHH IpH
XHMHHYECKHX PEaKIMaxX

1.8

CKOpOCTh peakiui, €& 3aBHCHMOCTb OT Pa3JIH4YHBIX (aKTOpPOB

1.9

ObpatuMmele peaknud. XUMHUYECKOe paBHOBecHE. (DaKTOphl, BIMAIOIIHNE HA COCTOSHHE XHMHUYECKOro
pasHOBecus. [Ipuniun Jle [larense

1.10

OnexTponuTayeckas aucconmands. CunbHble M cinabele 3m1ekTpoiuThl. Cpena BOJHBIX PacTBOPOB
BEIECTB: KHCIIasd, HelTpabHas, menoynas. Peakiuu noHHOTO 0OMeHa

| 111

OKHCITUTEIEHO-BOCCTAHOBUTEILHBIE PeaKliH

Heopranudeckas XumMus .

2.1

Hemetayuter, [lonokenne HemeTawioB B IlepHOAMYECKOM CHCTeMe XHMHYecKux sneMenTtoB [[U.
MenzeneeBa ¥ 0COGEHHOCTH CTPOEHHS aroMoB. DH3WYeCKHE CBOMCTBA HEMETALIOB. AJUIOTPOIHS
HeMeTa/UIOB (Ha IPAMEpe KHCIopoa, cepsl, Gocdopa u yrieposa)
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XUMHUYeCKHe CBOMCTBA BaKHEHIMHX HeMeTauioB (TaJoreHoB, Cephl, a3oTa, ¢ocdopa, yriaepoja u
KpEMHHS) W HX COSIMHEHMH (OKCHIOB, KHCIOPOACOACPKAINMX KHCIIOT, BOJOPOAHBIX COEIMHEHHUH ).
[IpuMeHeHre BAXKHEHIIHX HEMETAILIOB M MX COeTHHEHUH

23

Mertamwisl. TloN0XKEHHE META/IOB B IIepHOIMYECKOM CHCTeMe XHMHuYeckHX saementos JLH.
Menneneesa. OcoGEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI04eK aToMOB MeTaioB. Obmue pusudeckue
cBoiicTBa MeTaioB. CIIaBbl METAUIOB, DJIEKTPOXUMHUYECKU pAJl HANPSUKCHUH METaIlIOB

24

XyUMHUYecKHe CBOMCTBA BaKHEHINMX METAWIOB (HATPMM, Kanwi, Kajblui, Mardui, allOMUHUH, [UHK,
XpOM, JKeJIe30, Meib) i uX coegunenuit. OGimue cnoco6h! Moy YeH s MeTalIoB. IIpuMeHe e METalIoB
B OBITY ¥ TEXHHUKE

2:

['eHeTHUecKas CBA3b HEOPraHHYECKHX BELIECTB, MPUHATEKAIMX K PasIHYHBIM Kilaccam

XUMHSA U KHU3Hb

3.1

Polb XHUMHH B OOECIICYECHHH SKOJIOTMYECKOM, SHEpreTH4ecKOH M NHINEeBOH Oe30IacHOCTH, Pa3BUTHH
MmeuruEbL. [ToHATHE 0 HAYYHBIX METOaX ITO3HAHMS BEIIECTB M XMMHUECKUX PeaKiui

3.2

IpencraBinerus 06 OOMMX HAYYHBIX NMPHHIHEIAX MPOMBIIUIEHHOTO MOJIYYCHHS BaKHEHIIHX BEHIECTB.
UenoBeK B MHpPE BEIIECTB M MaTe€PHAIOB: BaKHEHINWE CTPOUTEIbHBIC MaTepHailbl, KOHCTPYKIHOHHBIC
MaTepHaibl, KPackH, CTEK/I0, KepaMHKa, MaTepratsl Vi 5J€KTPOHUKH, HaHOMATePHAIbl, OPraHMYECKHeE
¥ MEHEpaTbHBIE Y100peHHs

3.3

XuMHS W 370pOBbE 4eJOBEKa: NpPaBHIA HCIIOB30BaHUA JIEKAPCTBEHHBIX MIPEMNApaToB, NpaBHia
6e30MacHOro MCIOIB30BaHMS MPEnapaTtoB OBITOBOM XUMHH B NOBCE/IHEBHOM JKH3HH




YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA3OBATEJ/ILHOI'O
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OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA
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