IHPOEKT

TocynapcrBenHoe 010/1:KeTHOE 001IIe00pa3oBaTeIbHOE YUPeKIeHne
Camapckoii 006;1acTHu cpeaHssi 00111e00pa3oBaTe/ibHAas IK0JIA C.
ExaTrepuHoBKa MYHUIMIIAJIBbHOTO paiioHa IIpuBoskekuii

Camapckoii 06;1acTH

Paccmorpena ITposepena
Ha 3aCelaHuH LIKOJIBHOTO 3aMeCcTUTENb qupeKkTopa no YBP
METOANYECKOTO OOBETUHEHUS U Tumuna C.B.
PEKOMEHJI0OBAaHA K YTBEPKICHUIO «_» 2023 .
(mpotokoni Ne  or « _» 2023 r)
TOUKA \!pocm

«YTBeEpKIAI0»
Hupextop I'BOY COI c.
EkarepuHOBKa

E.H. U3maitnosa
IIpukaz No ot «_ » 2023 r

L[CHTp 06p330BaHI/15[ CCTCCTBCHHO — HAYYHOI'O U TCXHOJIOTHICCKOI'O HaHpaBHCHHOCTCfI

PABOYAA TTPOI'PAMMA

110 XUMHNU

mig 10-11 xmaccos

2023 r.



Pabouyas mporpamma cpejHero o6uero o6pasoBaHUsI MO0 XUMHUHU (6a30BBIA ypPOBEHb) COCTaBJIeHa Ha

ocHoBe PenepanbHOro 3akoHa ot 29 12 2012 N2 273-®3 «06 o6paszosanuu B Poccuiickoii ®epepanuu»b
TpeGoBaHUH K pe3ysbTaTaM OCBOEHWUS OCHOBHOM 06pa30BaTeJbHOW MNpOrpaMMbl CPEAHETO OBILErO
06pa3oBaHus, NpeSCTaBlIeHHbIX B Pe/lepabHOM roCyJapCTBEHHOM 06pa30BaTeIbHOM CTaHAAPTE CpeHETo
obiero o6Gpa3oBaHUsA2, € y4yéToM «KoHLemuuu mnpenojaBaHUsl y4dyeOGHOro mpeaMeTa «XUMHA» B
06pa3oBaTeNbHBIX OpraHHu3aLHUsax Poccuiickoit denepanuy, peanu3yINX OCHOBHbIE
06111e06pa3oBaTe/IbHbIe MPOrPAMMbI»3 U OCHOBHBIX IOJIOKEHUH (enepanbHoil pabodeil MporpaMMbl BOCIH

TAHUA. Jlagpasi mporpamMma peajM3yercsl ¢ HCHOJIb30BAHHEM O0GOpYy/I0BaHHsI 00pPA30BATENBHOr0 LEHTPa
€CTeCTBEHHO — HAYYHOIl M TeXHOJIorn4eckoii HanpasjaenHocrel «Touka pocTta».

TTOACHUTENDbHAS 3ATIMCKA

OBLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMMUA>

Xumuyeckoe 06pa3oBaHHUeE, MOyYaeMOe BBIMYCKHUKAMU CpeJi- HeHl ILIKOJIbI, SIBJSETCS HEOTbeMJIEMOU
4acThI0 UX 00pa30BaHHOCTH OHO CIYKUT 3aBEPIIAOIIUM 3TAllOM PeaJM3alyd Ha COOTBETCTBYIOIIEM €MY
6a30BOM ypOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX [[EJIOCTHOM CHUCTEME XMMHYECKOTO 00pa3oBaHUsS JTH
[EHHOCTH KacarTCs MO3HAHUS 3aKOHOB NMPHUPOAbI, pOPMHUPOBAHKUS MHUPO- BO33pEHHUS U OOLIEN KYJbTYPhI
YeJIOBEKA, a TAKXKe 3KOJIOTHYeCKH 0O00CHOBAHHOTO OTHOLIEHHS K CBOEMY 3/J0POBBI0O U HMPUPOJHOU cpe-Je
Peanusyerca xuMuueckoe 00pa3oBaHHe YYAIIMXCS CpefJHEN MIKOJbI CpPeACTBAMHM yYeOHOro IMpeaMeTa
«XUMHsI», COJIep>KaHMEH MOCTPOEHHE KOTOPOTO ONpe/iesieHbl B MPOrpaMMe C yYETOM crell- UPUKU HayKH
XUMUH, €€ 3HAYeHUs B TI03HAHUH MPUPO/IBI U B Ma TEPHUAJIbHOM KU3HH OOIIECTBa, a TAKXKE C Y46TOM OOIIUX
1eJield ¥ MPUHIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPeJHEr0 00IIero 06pa3oBaHUs
B Poccuiickoit ®enepanuu Tak, Hanpumep, npyu GOPMUPOBAHUU COJlepXKaHUS NpeaMeTa «XUMHUS» YUTEHBI
C/leiyONIMEe TIOJIOXKEHHUS O cllenUKe U 3HAYEHUH HAYKH XUMUU:

6 XMIMUSI KaK 3JIEMEeHT CHCTEMBI eCTeCTBEHHBIX HAyK UTPaeT 0COo- OYI0 POJIb B COBPEMEHHOU IIMBWIM3AIHY,
B CO3ZJaHMM HOBOH 0a3bl MaTepHaJbHOU KyJabTypbl OHa BHOCHT CBOM BKJAJA B ¢Gop- MHUpPOBAaHHUE
palMoOHaBHOTO HAYYHOTO MBIILJIEHHS, B CO3JaHHE LIEeJIOCTHOTO NPEACTaBJeHHUs 06 OKpYKaIlleM MUpe
KaKk O elWH- CTBe MPHUPOJbI U YeJOBEKa, KOTOpoe (pOpMHUpYyeTcs B XUMUHM HA OCHOBE IOHHMAaHWUS
BEI[eCTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUPa, 0CO3HAHUS B3aMMOCBSI3U MEX/y CTPOEHHUEM BEIECTB, UX
CBOHCTBAaMHU U BO3MOXXHBIMHU O0JIACTSIMH NPUMEHEHUS

6 TecHO B3aUMOJEHCTBYSl C JPYTMMH €eCTeCTBEHHbIMHM HayKaMH{, XUMHUS CTajJla HEOT'bEMJIEMOHM 4YaCThbIO
MUPOBOH KYJIbTYPbI, HEOO- XOAUMbIM YCJOBHEM YCHEIIHOTO TPYJa U KHU3HUA KaXKJOTO 4JeHa 00IecTBa
CoBpeMeHHass XUMHSI KaK HayKa CO3WJATeJbHAasl, KaK HayKa BBICOKHUX TEXHOJIOTUH HampaBjeHa Ha
pelIeHue rJ1006a/Tb-HbIX TIPO6JIEM YCTORYMBOTO PA3BUTHUS YeJIOBEUeCTBA — ChIPbe- BOH, SHEPTETUY €CKOH,
MUIEBOMN, IKOJIOTHYECKOHN 6€30MaCHOCTHUN OXPaHbI 3/[0POBBS
B cooTBercTBUM C 06mUMH nessaMu u npuHnunamua COO conep- »xkaHue mpeaMeta «Xumusa» (10—11

KJIacchl, 6a30BbI YpOBEHb H3y4YeHHsI) OPHUEHTHPOBAHO IPEUMYIIECTBEHHO Ha  OOIIEKYJbTYp- HYIO
MOJATOTOBKY OOYy4YalINUXCS, HEOOXOAUMYK WM [JI1 BBIPAaOOTKU MHUPOBO33PEHUYECKUX OPHUEHTHPOB,
YCHEIHOTO BKJIIOYEHHS B JKM3Hb COLMYyMa, MPOJOJDKEHHs O06pa30BaHUS B Pa3/IMYHBIX O6JIACTSAX, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH

CocTaB/SIIOIIMMY ITpeiMeTa «XUMUSI» SABJISIIOTCS 6a30Bble Kypcbl — «Opranuyeckas XuMusa» U «061ias u
HeOpraHWJecKass XMMHsI», OCHOBHBIM KOMIIOHEHTOM COJlepKaHHUSl KOTOPBIX SIBISIIOTCS OCHOBBbI 6a30BOH
HayKH: CHCTeEMa 3HAHMW MO HEOpraHWYecKOW XWMHUHU (C BKJIIOYEHHMEM 3HAHUH M3 06lued XUMHM) U
opraHu4eckod xuMuu PopMHUpOBaHME JAaHHOW CHCTEMbl 3HAHUU NPU U3YYEHUHU NpeMeTa 0OecrnedrBaeT
BO3MOXXHOCTb PaCCMOTPEHUSI BCETO MHOT'000pa3ysi BEIleCTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUH
XUMHUHU

CTpyKTypa cogepxkaHus KypcoB — «OpraHuveckas XUMHUsS» U
«06uiasi 1 HeopraHu4yeckass XUMHUs» CHOPMHUpPOBAHA B NpPOrpaMMe Ha OCHOBE CHUCTEMHOIO INOAX0Ja K
M3y4eHHI0 y4eOHOro Marepuasa U 00yC/l0BJeHAa HCTOPUYECKH OGOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
onpezie/IEHHBIX TEOPETUYECKHX YPOBHAX Tak, B Kypce opraHuye- CKOM XMMHH BelllecTBa pacCMaTpPHUBAIOTCS
Ha YpOBHE KJACCHYECKOM TEOpHUM CTPOEHHs] OpraHMYeCKHX COeJUHEHHH, a TaKXe Ha YpOBHe



CTepPeoXUMUYECKHX U 3JIEKTPOHHBIX TP/ CTaBJIeHUH 0 CTpoeHNH BelllecTB CBeJleHHs 06 U3y4aeMbIX B Kypce
BeLleCTBaxX JAIOTCs B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CJIOXKHBIX OHOJOIMYECKH aK- TUBHBIX COeJUHEHUH
B Kypce opraHryecKkoil XMMHUH NOJIy4aloT pa3BUTHe cGOPMUPOBaHHbIE B OCHOBHOH LIIKOJIE IepBOHAYa/IbHbIE
Npe/iCTaBIEeHHUsI 0 XUMUYECKOH CBSI3H, KIaCCUPUKALMOHHBIX NPU- 3HAKaX BeELECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS,0 XUMHYECKON peaKkLuu

[lox HOBBIM yT/IOM 3peHHsl B TnpeaMeTe «XUMHs» 6a30BOTO yPOBHSI pacCMaTpPUBAETCs M3y4YEeHHBIH B
OCHOBHOH ILIKOJIE TeOpe- TUYECKUI MaTepHal ¥ GpaKTOJOrH4YecKre CBeJIeHHUs] O BELeCTBAX U XUMUYeCKOH
peaknuu Tak, B 4acTHOCTH, B Kypce «O06Lias U He- OpraHHYecKas XMMHsI» Y4al[UMCs NPeSoCTaB/IseTCs
BO3MOXXHOCTb OCO3HAaTh 3HAa4YeHHEe IepHOAUYECKOro 3aKOHA C OO6IEeTeOpeTHUYECKUX M METO/L0/10THYeCKHX
MO3ULMH, TJy6Ke MOHATh HMCTOPHUYECKOEe H3- MeHeHHe QYHKIMH 3TOro 3aKOHa — OT o6Gob6uiarouied Jo
00'BSICHS- I0IeH U MPOTHO3UPYIOIIEH

EnuHas cucreMa 3HaHMH O Ba)KHEHILIMX BelLlecTBaX, UX COCTAa-Be, CTPOEHHUH, CBOMCTBAX U IPUMEHEHHH,
a TaKXKe 0 XUMUYECKHUX peaKIUsX, UX CyIHOCTH U 3aKOHOMEPHOCTSIX NPOTeKaHuUs JOM0JI- HieTcs B Kypcax 10
1 11 K/1accoB 3/1eMEHTAaMH COZ epPKaHUs, UMeo- IMMHU KYJIbTYPOJOTHYECKUH U NPUKJIAJHON XapakTep ITH
3HAHUS CIOCOGCTBYIOT NMOHMMAHHWIO B3aMMOCBSI3M XMMHH C JPYTMMH HayKa- MU, PacKpbIBAlOT €€ poJib B
[I03HaBaTEJbHON U NPAaKTUYECKOH Jiesl-TeJTbHOCTH YesI0BeKa, CIOCOBCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPO-
IlecCy TBOpYECTBA B 00JIACTH TEOPUM M IMPAKTHYECKUX IPHUJIOKEHUH XUMHH, NMOMOTAIOT BbIIYCKHUKY
OpHUEHTHPOBAThHCS B OOLIECTBEHHOHN JIMYHOCTHO 3HAYHUMBIX NMpo6/eMax, CBA3aHHBIX C XUMHEH, KpH-

TUYECKH OCMBICIMBATh HHGOPMALUI M TNPHUMEHATb €€ /Ui I1ONoJ- HeHUs 3HAaHWH, pelleHUsd
VHTEJJIEKTYaJIbHBIX M 3KCIepUMeHTa/Ib- HbIX MCCIeZ0BaTeJbCKUX 33/a4 B mesoMm cozepskaHve yuyeGHOTO
npeagMera «XUMHSA» JAHHOTO YPOBHS  M3yYeHUs  OPHUEHTHPOBAHO Ha (OPMHPOBAHHE Y YYAIHUXCS
MHPOBO33pEeHYECKOH OCHOBBI J/Isl MOHUMaHUA PUI0COPCKUX MZEH, TaKMX KaK: MaTepHaIbHOE e€JJUH- CTBO
HEOPraHWYEeCKOTO M OPTaHUYECKOT0 MHPA, 00YCIOBJEHHOCTb CBOMCTB BEIECTB UX COCTABOM U CTPOEHHUEM,
[I03HABaeMOCTh NPHU- POAHBIX SIBJI€HUHM NMYyTEM 3KCIEepHMEeHTa U pellleHHs] NPOTUBOPEYHH MeXJy HOBBIMHU
baKkTaMU U TeOpeTHYEeCKMMH MNpPeANOCHLIKAMM, 0CO3- HAHHME POJIM XHMHH B pELIeHUH 3KOJOTHYeCKHX
po6JieM, a TAKKeNpo6JieM cOepeKeHHsI SHEPTEeTUIECKUX PECYPCOB, ChIPbs], CO3/IaHHsI HOBBIX TEXHOJIOTHH U
MaTepHaoB

B miaHe pelneHus 3ajady BOCIMTAHMS, PAa3BUTHS M COLMANM- 3alUM OOYYAIOLIMXCS TNPHUHSTHIE
IporpaMMof IOAXOZbl K OIpefie- JIEHUIO COJepXKaHWsl M MOCTPOEHHs IpeJMeTa IpeJyCMaTpPUBAIOT
dopMUpOBaHHE Yy YYAIUXC yHUBEPCAJbHBIX y4eOHBIX JAeHCTBHH, MMewIIUX 6a30Boe 3HAYeHHE [JIs
pPa3/IMYHBIX BUJIOB JesITeJbHOCTH: pelleHUsi NMpo6JieM, NOMCKA, aHalu3a M 006paboTKM HHPOpMaLMH,
HeOOXOAMMBIX /I TNPHUOOpPEeTEeHHs ONbITa IPAKTUYECKOH M HCCIeN0- BaTeJbCKOH [IeTeNbHOCTH,
3aHMMaloIL el BaXKHOE MeCTO B NO3HA- HUM XMMUHU

LE/N U 3AAAYN YHEBHOIO MPEAMETA «XUMWUA>»

B MNpaKTHKe NOpenojgaBaHHUA XWMHH KdK B OCHOBHOﬁ, TaK U B Cpe,[[Heﬁ mKoJie, nMpu onpegejgeHunu
CO,E[ep)KaTeJIbHOﬁ XapaKTepu- CTHUKHU I.[ef[ef;l HU3y4Y€HUA TIIpeAME€Ta HallpaBJIeHHEM IepPBOCTEIIEH- HOH
3HAYUMOCTH TpPAaAULITUOHHO l'IpI/I3HaéTCH (l)OpMI/IpOBaHI/Ie OCHOB XHMHYECKOH HayKH KakK o6J1acTu
COBpEMEHHOT'O0 €CTEeCTBO3HAHHA, HpaKTquCKOﬁ AeATEeJIbHOCTH 4Y€JIOBEKA U KAK OJJHOI'O0O M3 KOMIIO- HEHTOB
MHpOBOﬁ KYJIbTYPbI C MeTOﬂquCKOﬁ TOYKH 3peHud TaKoH noaxos K olpeaejeHHuro I.[ef[eﬁ HU3y4YEeHUSA
npeaMmeTa ABJideTCd BIIOJI- HE OIIPpaBAaHHBIM

CoryacHo ,E[aHHOﬁ TO4YKE 3pE€HHUS INITaBHbIMH LEJAMHA U3y4YE€eHU IIpeaMeTa «XuMHUsI» B Cpe,[[Heﬁ IIKOJIE Ha
6a30BOM YPOBHE ABJId- OTCA:

6 (l)OpMI/IpOBaHI/Ie CUCTEMBI XMMHUYECKUX 3HAHUM KaK Ba)KHEHIeHr COCTaBJIH}OI.L{eﬁ eCTECTBeHHO-Hay‘{HOﬁ
KapTWHBI MHpP4, B OCHOBE KOTOpOﬁ JIEXKAT KJ/II04YeBbl€ IIOHATHA, (l)yH,C[aMeHTaJIbeIe 3dKO0- Hbl U TEOPHUH
XWMHUH, OCBOE€HHE fA3blKa HAYKH, YyCBO€HHE€ H TIIOHH- MdHHE€ CYLHOCTU [OOCTYIHBIX O606LLI€HHﬁ
MHUPOBO33PEHYECKOI'0 XapaKTepa, 03HAKOMJIEHHUE C PICTOpPIeﬁ HUX Pa3BUTHUA U CTAHOB- JIEHHA,

6 GOpMHUpPOBAaHNE U Pa3BUTHE IPEJCTABJEHUN O HAYyYHBIX METO- JlaX MO3HAHUS BEIIEeCTB U XUMUYeCKHX
peakiui, HeoOXOAMMBIX /Ji NPHOOpPETEHWs YMEHUH OpHUEeHTHPOBAaTbCI B MHpe BeLeCTB U
XUMHYECKHX SIBJIEHUH, UM EeIOLIHUX MeCTO B IIPUPO/IE, B IPAK- TUYECKOW M MOBCEJHEBHON >KM3HU;

6 Pa3BUTHeE YMEHUH U CIIOCOGOB [1eATETBHOCTH, CBSI3aHHBIX C Ha-6JII0IeHHEM U 06bsiCHEHHEM
XUMHYECKOTO 3KCIIEPUMEHTA, CO-0J1I0/leHreM IpaBuJI Ge3omacHoro o6paleHus ¢ BelectsaMu Hapsaay c
3THUM CoZiep>KaTeJIbHasi XapaKTEePUCTHKA Liesied U 3aJa4

M3y4eHHs NpeJMeTa B IpOrpaMMe YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMHU NPUOPUTETAMHU
B CHCTeMe 0011ero cpeji- Hero o6pa3oBaHusi CerofHs B NpenofaBaHUM XMMHUHU B 60JIbLIEN CTENEHN OTAAETC
NpeANoYTeHHEe NMPAKTUIECKON KOMIIOHEHTE CO- Jep)KaHHWs 00ydyeHHUsl, OpPUEHTHPOBAHHON Ha NMOATOTOBKY



BBINIYCKHHU- Ka ILIKOJIbI, BJAJEIIIero He HAaGOpOM 3HAaHMH, a QYHKLHMOHAIBHOW rPaMOTHOCTHIO, TO €CThb
Coco6aMy M YMEHHUsIMH aKTHBHOTO IIOJIy- YeHHWS] 3HAaHUH M NPUMEHEHUsI UX B peaJbHOM KU3HHU [JIs
pelleHNs TPAKTUYECKUX 3a7a4

B 3TO¥# cBAI3M NpH M3y4yeHUHU NpesMeTa «XUMHUsI» JOMUHUPYIO- lljee 3HaYeHHEe NIPUOOPETAIOT TaKHe IeJIH
Y 33Jja4H, Kak:

6 afanTanus oOOyvyalIMXCd K YCIOBUSM JAWHAMHYHO pa3BUBA- MOLIErocs Mupa, ¢$opMHUpOBaHUE
WHTEJUVIEKTYaJIbHO PAa3BHUTOH JIMYHOCTH, TOTOBOM K CaM006pa3oBaHHIO, COTPYyAHUYECTBYy, Cca-
MOCTOSITEJIbHOMY IPUHSTHIO TPAMOTHBIX PelIeHHH B KOHKPET- HbIX )KU3HEHHBIX CUTYaLUsIX, CBSI3aHHbIX
C BelLlleCTBAaMHU U UXIIPUMEHEHUEM;

6 QopMupoBaHMe y 00y4yalOIIUXCsS KJ/IKOYEBBIX HABBIKOB (KJ/IOYe- BbIX KOMIIETEHIIMH), HMMEIOIUX
YHHUBepCcaJbHOe 3HaYeHue /JIs1 Pa3JIMIHbIX BUZIOB JIeITEbHOCTH: PEIleHNsT NIpo6JieM, IONCKa, aHaIU3a U
006paboTKH MHGOPMALNH, HEOOXOJUMBIX /IS IPUOG-PETEHHS OIbITA JesTeJbHOCTH, KOTOpasi 3aHUMaeT
Ba)KHOE MeCTO B IIO3HAHUHM XMMHH, a TAKXKe JJIs1 OLEHKH C MO3WIMM 3KOJOTHYe- CKOM 6e30IacHOCTH
XapaKTepa BJHSHUSA BellleCTB U XUMHUYECKUXIIPOLLECCOB HA OPraHM3M 4esIOBeKa U MPUPOAHYIO Cpeny;

6 pa3BUTHE [I03HABATEJbHBIX HHTEPECOB, MHTEJJIEKTYAJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH 06YYa oI UK CH:
CIOCOOGHOCTH CaMOCTO- SIT€JIbHO TPHOOpPETAaTh HOBbIE 3HAHUS 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEBHOCTAMH, UCIOIb30BaTh COBpEMEHHbIE HH- GOPMalMOHHbIE TEXHOJIOTUH JJIs IOMCKA M aHaJM3a
y4e6HOM MHAYYHO-NONYIAPHOH NHPOPMAIIMU XUMHUYECKOTO COZEpPIKaHHS;

6 QopMupoBaHHMEe U pa3BUTHE Yy  OOYYaMOI[MXCI  aACCOLMATHBHOIO M JIOTMYECKOI'O MBILLJIEHMUS,
Ha6JII0/1aTETbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpble 0COGEHHO HEO06XOAUMBI, B YaCTHOCTH, IPH
IJIAHMPOBaHUHU U NPOBEJEHUHN XMMHUYECKOTO 3KCIEePUMEHTa;

6 BOCIIMUTaHHE y OOY4aIOIUXCA YOEXKJEHHOCTH B I'yMaHHUCTHYECKOW HANIPABJEHHOCTH XUMUH, €€ BaKHOH
posM B pelleHUH TIJo6ajb- HbIX INPOGJEM PpAIMOHAJIBHOIO INPHUPOJAOINOJIb30BAHUSA, IIONOJHE- HHUSA
SHEPreTHYEeCKUX PpeCcypcoB W COXpaHEHHsI INPHUPOJHOIO paB- HOBECHs; OCO3HAHUS HeEO0OXOJUMOCTH
6epeKHOr0 OTHOLIEHHUsI K NMPHUPO/ie U CBOEMY 3JI0POBBIO, @ TaKXKe NPHUOGPETEHHs ONbITA MC- NMOJTb30BaHUSA
MOJIyYEHHBIX 3HAHUW [JJIsl NPUHATHUSA TPAMOTHBIX DeLIEHWH B CUTYyalUsX, CBSI3aHHBIX C XMMHU4YECKHMH
apneHusaMu lenn u 3a7auu usydeHUs1 npenMeTra «XUMHUSI» TOJYYUJH TOJ- POOHYH METOJHYECKYIO
VMHTEpPNpeTALHI0 B pas/esie NPOorpaMMbI
«[ly1aHMpyeMble pe3y/IbTaThl 0CBOEHUS NpeAMeTay», 6y1aroZaps yeMy obecriedeHo YETKOe IpeJCTaBJIeHHe O
TOM, KaKHe 3HaHUsI M YMEeHHsI UMEIOT NPsIMOe OTHOLIEHHE K peasr3alid KOHKPEeTHOH Liesn

MECTO YYEBHOIO NPEAMETA «XMMWA»B YYEBHOM MJIAHE

B cucreme cpepHero o6uiero o6pa3oBaHHs «XUMHs», M3ydae- Masi Ha 0a30BOM YpOBHe, NMpH3HaHA
00s13aTeIbHBIM Y4eOHBIM NpeJ- METOM, BXOJAIIMM B COCTaB NpeAMeTHOH o6JsacTu «EcTecTBeHHble HAyKU»
Y4eOGHBIM IJIAHOM Ha e€ u3ydyeHue oTBeJieHO 70 yuyeOHbIX YacoB, mo 1 dacy B Hegenwo B 10 u 11 kiaccax
COOTBETCTBEHHO B TeMaTHyeckoM IUIQaHUPOBaHWM YyKa3aH pe3epB y4eOHOro BpeMe- HH, KOTOpOe
peKOMeHJAyeTCs [AJs peajM3allii aBTOPCKUX MOJXOJ0B MO HCIIOJb30BAHMIO Pa3HOOGpPasHBIX ¢opm
OopraHu3anuy yyeGHOro nporecca

TTNAHUPYEMbBIE PE3YJIbTATbI OCBOEHMA YYEBHOIO TIPEOMETA
«XUMUNS»

®I'oC ycraHaBiuBaeT TpeOGOBaHUS K pe3yJibTaTaM OCBOEHHs 00- y4YalIUMHUCA NPOrpaMM CpejHETO
o61ero o6pa3oBaHus (JIMUHOCT- HBIM, MeTaNpeJMETHBIM U NpeAMeTHbIM) HaydHo-MeToAn4YecKoi 0CHOBOH
JJI1  pa3paboOTKH IJIaHUPYEMBIX pe3yJbTaTOB OCBOEHHWS IPOrpaMM CpefHero o6inero o6pa3oBaHHUsA
SIBJISIETCS] CUCTEMHO-/le- SITEJIbHOCTHBIN MOAX0/,

JIMYHOCTHbIE PE3Y/IbTATDI

B cOOTBETCTBHMM C CHCTEMHO-AEATENbHOCTHBIM IOJXOAOM B CTPYKTYpe JIMYHOCTHBIX pe3yJIbTATOB
OCBOEHHS mpegMeTa «XUMHsI» Ha yPOBHe cpeAHero o6iiero o6pa3oBaHUs BblJEJEHBl CJeAyIOLINe
COCTaBJISIIOLIHE:

e 0OCO3HAaHHME OOYYAIUIMMHUCI POCCHUMCKOW TpaXkJaHCKOM HJEHTUY- HOCTH — TOTOBHOCTH K

CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIpe/ieIeHUIO;

e HaJIM4YMe MOTHUBALMHU K 06yYEHHIO;
e IleJIeHaNpaBJIeHHOE Pa3BUTHE BHYTPEHHUX yOEXAeHUH JIMIHO- CTH Ha OCHOBE KJIIOYEBbIX IEHHOCTEH U

HMCTOPHUYECKUX TPAJULMHI 6a30BOM HAyKH XHMHUU;



L4 FOTOBHOCTh U CHOCOGHOCTh O6y‘{a}0U.lI/IXCH PYKOBOACTBOBATbLCA B cBoen AeATEeJIbHOCTU LEHHOCTHO-
CMBICJIOBBIMHY YCTAHOBKAMH, NIPUCYITUMHU I.[ef[OCTHOﬁ CUCTEME XMMHYECKOIo O6pa3OBaHI/IH;
o Ha/JIn4ue IMpPpaBOCO3HAHUA 3KOJIOTHYECKO M KyJIbTYypbl H CIIOCOOHO- CTU CTaBHUTh nejn U CTPOUTHb
KU3HEHHbIE I1JIaHbI
JIN4HOCTHBIE pe3yJbTaTbl OCBOE€HHA IpegMeTa «XuMHUs» A0- CTUrarwTCcd B €OJWHCTBE y‘{e6H0171 u
BOCIIMTATEJbHOMN ,E[eHTEJIbHOCTI/IOpFaHI/IBaL[I/II/I B COOTBETCTBHUH C TYMaHUCTUY€CKUMH, COUUOKYJIb- TYPHBIMH,
AYXOBHO-HPABCTBEHHbBIMH LNEHHOCTAMU U U e€aJlaMU pOCCI/IfICKOFO rpa>KJaHCKOTro O6I.LleCTBa, NPpHUHATBIMU B
O6I.LleCTBe HOpMaMHU H npaBHJIaMH NnoBE/JE€HHA, CHOCO6CTBleI.LU/IMI/I nponec- CcaM CaMOIIO3HAHUA,
CaMOpPa3BUTHUA U HPABCTBEHHOT'O CTAHOBJIEHUAJTUIHOCTH O6y‘{a}0U.lI/IXCH
JIN4HOCTHBIE pe3yJjbTaTbl OCBOE€HUA IIpeJMeTa «XUMHUI» OTpa- KarwT C(l)OpMI/IpOBaHHOCTb OIIbITa
Mo3HaBaTeJbHOU U HpaKTH‘{eCKOﬁ AeATEeJIbHOCTHU O6y‘{a}0U.U/IXCH 0 peasin3aliui NpHUHATHIX B 061_ue- CTBe
I.[eHHOCTEI‘;I, B TOM 4YHCJie B 4aCTH:

e [paxgaHCKOro BOCNUTaHUA:

® 0CO3HaHMS OOY4YAIOLIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB M 0653aHHOCTEH, YBa)KEHHsI K 3aKOHY U
PaBONOPSJIKY;
e IIpeJiCTaBJIEHHUS O COLMAJbHBIX HOPMaX U NpaBHJIaX MEXJINY- HOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE;

o FOTOBHOCTH K COBMECTHOH TBOp‘{eCKOﬁ AeATEJbHOCTU MIPU CO3J4a- HUU y‘{e6HbIX IMIPOEKTOB, pellI€eHUH
y‘{e6HbIX H MMO3HAaBATEJIbHbIX3d/1a4, BbIIIOJTHEHHUU XUMHUYECKUX IKCIIEPUMEHTOB,

o CIIOCOOHOCTH MOHKUMATh U MNPpUHHUMATb MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEeHThbI JPpYyTrUuX MpH aHa/In3e
Pa3/IN9IHbIX BUAOB y‘{e6H0171 AeATeJIbHOCTH;

. nanMOTM‘-IECKOFO BOCNUTAHUA:

LEHHOCTHOI'O OTHOLEHHA K HCTOPUYE€CKOMY U HAYYHOMY HacCJyie-qAU1o 0TeyeCTBEHHOH XWUMHWH,;
yBaXeHHud K IpoLueccy TBOpPYECTBa B ob6J1acTu TEeOpUHU H INPAKTHU- YE€CKOro MNpHMEHEeHHA XHUMUH,
O0CO3HAaHUA TOTO, 4YTO AOCTUXKEHHUA HAyKH €CTb DPEe3yJIbTaT AJIUTE/JbHBIX Ha6ﬂmAEHHﬁ, KPONIOTJINBBIX
JKCIIEpUMEHTA/IbHbIX IOUCKOB, IOCTOAHHOTO TpyAa y‘{éHbIX H MMPAKTHKOB,

o HHTEpeCa W MO3HaBaTe/JbHbIX MOTHUBOB B IIOJIy4€HHH U Mocdjaeay- HUEM aHa/lu3e I/IH(l)OpMaI.[I/II/I (0]
nepefoBbIX JOCTUXKEHUAX COBpe- MEHHOH OTedyeCcTBEeHHOH XWUMHH;

. D,YXOBHO-HpaBCTBEHHOFO BOCMUTAHUA:

L4 HPaBCTBEHHOI'0O CO3HAHHA, 3TUY€CKOI'0 NOBEAEHHA,

L4 CIIOCOOHOCTH OL€HHWBATb CUTyalluH, CBA3aHHbIE C XUMHUIE€CKUMUABJIEHUAMH, U IPUHHUMATb OCO3HAHHbIE
peleHnd, OpueHTUpy- ACb Ha MOPa/JIbHO-HPABCTBEHHBIE€ HOPMbI U LIEHHOCTH;

L4 TOTOBHOCTH OLI€EHHMBATb CBOE noBefgeHve U NMOCTYIIKU CBOUX TO- BapI/IU.leﬁ C HO3HHHﬁ HPaBCTBEHHbIX U
IMPpaBOBBIX HOPM U 0CO- 3HAHHUE l'IOCJIe,E[CTBI/Iﬁ 9THUX MOCTYINKOB,

e  ®opMUpPOBaAHUSA KyJNbTYpPbl 300POBbA:

e [IOHMMaHHA LIEHHOCTEH 3/J0pOBOTO M 6e30MacHOro obpasa >KHU3- HU; HEOOGXOAMMOCTH OTBETCTBEHHOTO
OTHOLIEHHS K COGCTBEHHO- My QU3NYECKOMY U MCUXHUYECKOMY 3/10POBbBIO;

e COOJIIOJIeHUs1 NpaBUJ 6e30MacHOro 0OpalleHUsl C BellecTBAaMH B GbITY, NMOBCEJHEBHOH >XM3HU U B
TPY/AOBOH J€STEeJbHOCTH;

e [IOHMMAHMA LEHHOCTH NPaBWUJI WHAWBHUAYAJbHOTO M KOJJIEKTHB- HOrO 0€30MACHOrO INOBEeJEeHHs B
CUTYALMSX, YTPOXKAOIUX 3/10- POBbIO U )KU3HH JIIOJIeH; 0CO3HAHUS NMOCIE[CTBUM U HENPHUSATHS Bp €| HbIX
NpHUBbIYEK (YIOTPe6IeHUS alKOTO0JIs], HAPKOTUKOB, Ky- PEHUS);

e TpynoBoro BocCnuTaHus:

L4 KOMMyHHKaTHBHOﬁ KOMIIETEHTHOCTH B y‘{e6HO-I/ICCIIELLOBaTe.f[b- CKOM AeATeJIbHOCTH, O6I.LIECI'BBHHO
l'[OJIe3HOﬁ, TBOp‘{eCKOﬁ H APY- TUX BUAX NedTeJIbHOCTH,

o YCTaHOBKH Had aKTHBHO€ y4dCTHE€ B pELIeHUU NPAKTUIECKUX 3a- a4 COI.[PIaJ'IbHOﬁ HallPpaBJIEHHOCTHU (B
paMKax CBOero kKjacca, U.[KOJI]JI);

e UHTepeca K NPAKTHYECKOMY H3y4YeHHI0 mnpodeccMil pasIMYHOrO poja, B TOM 4YHCJIe HAa OCHOBE
NpUMEHEHHs IPeJMeTHbIX 3HAHUHMIIO XUMHH;

e  yYBaXeHUs K TPYAY, IIOASAM TpyAa U pe3y/bTaTaM TPYL0BOH Jie- ITeJbHOCTH;

e TOTOBHOCTM K OCO3HAaHHOMY BbIOOPDY WHAMBHJAYAJbHOH TpaeK- TOPHUM 00pa3oBaHus, Oyylied
npodeccuy M peann3anuyd co6- CTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CTIOCOOHOCTEH K XMMHH, HHTEPECOB M NMOTPEOGHOCTEN OOLIECTBa;



e JKonoruyeckoro BoCnuTaHuA:

® 3KOJIOTHYECKHU I1eJIeCO0OPA3HOTO OTHOLIEHUsS K MPHUPOJE, KaK UCTOYHUKY CyIIeCTBOBAHHS >KM3HU Ha
3emiie;

® TOHUMAaHHA IJI06ATBHOTO XapaKTepa 3KOJOTUYECKUX MPOGIIeM, BJUSHAS 9KOHOMUYECKHUX MTPOLeCCOB Ha
COCTOSTHUE MPUPOIHONWU COLUATBHOMN CpeJibl;

® 0CO3HAaHUS HEOOXOJAMMOCTH UCHOJIb30BaHUS JOCTIDKEHUHW XUMHUU [JI1 PpelleHUuss BONPOCOB
panroHaTBHOTO MPUPO/IOOTb30BAHHS;

e AKTHBHOIO HENPHATHS [eHCTBUH, NPUHOCAIIUX BpeJ OKPYXKar- Lied NPUPOAHOU cpefie, yMeHHUs
NPOTHO3UPOBATh HEGJIArONPUSAT- Hble 3KOJOTUYECKHE TOCAeICTBUS NpeJNpUHUMAeMbIX JeUCTBUN U
NpeoTBPAIATh UX;

e HINYUA PAa3BUTOTO IKOJIOTMYECKOTO MBINLJIEHUS, 3KOJIOTHYE- CKOW KYJbTYPbl, ONbITA JIeATeJTbHOCTH
3KOJIOTUYEeCKON HampaB- JIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS HMMH B II03HABaTeJbHOH,
KOMMYHHUKATUBHOM M COI[MAJIbHOW NPAKTHKE, CIOCOGHOCTA U YMEHHUs aKTHUBHO HPOTHUBOCTOSITh
ujeosioruu xeMopobuu;

e LleHHOCTH HAay4YHOro no3HaHuN:

e cbHOPMHUPOBAHHOCTH MHUPOBO33pPEHHS], COOTBETCTBYIOLIETO COBPE-MEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
0011eCTBEHHON MPAKTHKY;

e [OHMMaHHUA CnenuPUKH XMMHUHM KaK HayKH, OCO3HAaHHUA eé posu B GOpMHUPOBAHHH PALMOHATBHOTO
HAay4yHOTO MBILUIEHHs, CO3- JAHHUU LEJOCTHOIO MpeACTaBJIeHUsT 00 OKpyXKawolleM MHpe Kak o
eJJMHCTBe NpPHUPOJbI M 4YeJOBeKa, B MO3HAHUM NPHUPOJAHBIX 3a- KOHOMEPHOCTEH U pelleHUH NpobJieM
COXpaHEeHHs IPUPOJHOTO PABHOBECHS;

e yOEeXAEHHOCTH B 0CO60M 3HAYUMOCTHU XMMHH /IJIsI COBPEMEHHOM IUBU/IM3ALMH: B €€ I'yMaHUCTHUYeCKOH
HaIlpaBJIEHHOCTH W Ba)X- HOM POJIM B CO3J@HHWM HOBOHM 6a3bl MaTepHaJbHOW KyJbTYpBbI, pe- IIEHUH
r7106a/1bHBIX P06JIEM YCTOMYHUBOTO PAa3BUTHS YesoBeve- CTBA — ChIPbEBOM, dHEpPreTU4YeCcKOH, MUIEBOH
Y 3KOJIOTUYECKOH 6e30MaCHOCTH, B Pa3BUTHUH MeJULMHBI, 00ecliedeHHH YCI0BUH YCHEIHOTOo TPyJAa U
3KOJIOTHYeCKH KOMOPTHOM KM3HHU KaXKA0T0 YeHa OOIEeCTBa;

®  eCcTeCTBEHHO-HAyYHOH TrpaMOTHOCTH: NMOHUMAaHHUS CYLIHOCTH Me- TOJOB NO3HAaHWS, UCIOJb3YEMbIX B
€CTeCTBEHHBIX HayKaX, CII0- COGHOCTH MCIOJIb30BATh I0JIy4yaeMble 3HAHMS [JI1 aHAJIN3a U 00bsSICHEHHUS
SIBJIEHUH OKpY’KaloIero MUpa M NPOUCKOASIINX B HEM HM3MeHEHUH; yMeHUs JiejlaTb 060CHOBAHHbIE
3aKJ/II0YEHHUsT Ha OCHOBe HAy4YHbIX (GAKTOB M MMEIOIMXCS JAHHBIX C L[eJbI0 MOJy- YeHHs J0CTOBEPHBIX
BBIBO/IOB;

® CIOCOGHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaThb XHMHUYeCKHMe 3Ha- HUSA /[ pelleHus MpobieM B
peasIbHBIX )KU3HEHHBIX CUTYALMSIX;

e UHTepeca K NO3HAHUIO U MCCIEL0BATENbCKON AesTeNbHOCTH;

® TOTOBHOCTM U CIIOCOGHOCTH K HENpPEepPbIBHOMY O6pPAa30BaHMI0 M CaMOOGPA30BAHMIO, K aKTHBHOMY
M0JIyYEHHUIO HOBBIX 3HAHUH OXMMHH B COOTBETCTBUH C )KU3HEHHBIMHU NOTPEGHOCTIMY;

e UHTepeca K 0COGEHHOCTAM TPY/a B pa3IMuHbIX cdpepax npodec- CHOHAJIBHOHN [1esTeTbHOCTH

METAMNPEAMETHbBIE PE3Y/IbTATDbI

MeTamnpesMeTHbIEe Pe3yJbTAaThl OCBOEHHsS y4eGHOTO NpesMeTa
«XUMUsI» Ha YpOBHE CpeAHero oOuiero o6pa30oBaHUS BKJKIOYAIOT: 3HA4WMble st (OPMHUPOBAHUSA
MHPOBO33pEeHHUs] OOYYAILIMXCS MEeXAUCIUIUIMHApHble (MeXIpeAMeTHble) OOlLleHay4YHble IIOHS- THS,
OTpa’Kalolle [[eJJOCTHOCTh HAyYHOH KapTHHBI MUpaA U clie- [UPHUKY METOL0B NMO3HAHMSI, HCII0JIb3yEeMBIX B
eCTECTBEHHbIX Ha- yKax (Marepus, BeIeCTBO, JHEPTHs, SIBJEHHe, IPOLECC, CUCTeMa, Hay4yHbIH ¢akT,
NPUHIMI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJOBaHHWe, HaAOJIIOJeHHE, H3MepeHNe,
3KCIEPUMEHT W JAp ); YHHUBeEpCaJbHble y4eOHble AeHcTBUA (II03HaBaTe/JbHble, KOM- MyHUKATHUBHBIE,
perynsiTuBHbIE), obecnednBamie ¢opMUpoBa- HHe QYHKLHOHAJIBHOM TPaMOTHOCTHM M COLMAJIbHOM
KOMIIeTEeHIIN U 06y4arOLINXCS; CIOCOGHOCTD 06y JaroLIMX S WCI0JIb30BaTh OCBOEH-  Hble
MEX/JUCUUIIMHApHble, MHPOBO33pEeHYECKHe 3HAHUS M YHHU- BepcajbHble y4yeOHble JeHCTBUS B
M03HaBaTEJbHOH U COLMATbHONNPAKTHKE

MeTamnpesMeTHbIE pe3y/IbTaTbl OTPAXKAIOT OBJIAZleHHE YHHUBEpP-
CaJIbHBIMH y4e OHBIMHU IT03HABATEIbHBIMHU, KOMMYHUKAaTUBHBIMH U PEry/JISTUBHBIMU 1€eCTBUSMHU

Ognaoenue ynugepcanbHoIMu y4eOHbIMU NOZHABAMETbHOIMU OCILCIN GUAMU.:

e bBa3oBbIMM NOrMYeCcKUMU SENCTBUSAMMU:

®  CaMOCTOSITEJbHO GOPMYJINPOBATH U aKTYaJIM3UPOBATh Npo6Jie- My, BCECTOPOHHE €€ pacCMaTpHBaTh;



onpefesiATb Lean AeATeJbHOCTH, 3alaBad IMapaMeTpbl U KpHUTE- pUU HUX AOCTUXKEHHA, COOTHOCHUTbHb
pe3yJbTaThbl A€ATEJIbHOCTHU C IOCTABJIEHHBIMHA LIE€JIIMU,

WCIOJIb30BaTh NPH OCBOEHWH 3HAHWM NMPHUEMBI JIOTUYECKOTO MBIIJIEHUS — BBIJEJATh XapaKTepHbIe
NPU3HAKU NOHATHUH U YCTAaHABIMBATb MX B3aUMOCBSI3b, HCI0Jb30BaTh COOTBETCTBYO- I{Me TOHATHSA IS
00BbsSICHEHUS OT[EeJNbHBIX GAKTOB U SIBJEHUM;

BbIOMPATh OCHOBAHUS U KPUTEPHUH [/ KIacCUPUKALMM BELECTBU XUMHUYECKHUX PeaKIHH;
yCTaHaBJMBAaTh IPUYNHHO-C/I€/[CTBEHHbIE CBSI3W MEX/Ay U3y4yae- MbIMU sIBJI€HUSIMU;

CTPOUTH JIOTUYECKHE pacCy)KJeHus1 (MHAYKTHUBHbIE, AeAyKTHUB- Hble, 0 aAHAJOTHUH), BBIABJIATH
3aKOHOMEPHOCTH M TNpPOTHBOpPE- 4YUsl B pPAcCMaTPHUBAEMbIX SIBJEHHAX, (OPMYJHUPOBATb BBIBOJbI U
3aKJII0YEeHUS;

NPUMEHSATh B IpPOLECCe NMO3HAHUS MCNOJb3yeMble B XUMHUHM CHM- BOJIMYeCKHe (3HAKOBBbIE) MOJEJIH,
npeo6pa3oBbIBaTh MO/ie/IbHbIE NIPEACTaBIEHU — XUMUYECKUI 3HaK (CHMBOJI) 3JIeMEHTa, X1- MUYeCKast
dopMysia, ypaBHEHHE XUMHYECKOW peakLUd — MpU pelleHHWH Yy4eOHBbIX I03HABATEJbHbIX H
NpaKTUYEeCKUX 3a/ady, NPUMEHSTh Ha3BaHHble MOJe/IbHble NpPEeJCTaBJeHUs [JI BbISB- JIEHUSA
XapaKTepHbIX TPU3HAKOB M3y4aeMbIX BEIeCTB U XUMHU- YECKUX PeaKLHi;

Ba3oBbiMK uUccnegoBaTeNnbCKUMN AEeNCTBUAMM:

BJIaJIETh OCHOBAMH METO/I0B HAyYHOTO NO3HAHUS BEILECTB Y X1U- MUYECKUX peaKIui;

dopMysiMpoBaTh LeJIM U 33Za4d HCCAeOBAHHSA, MCIOJb30BaTh MOCTABJEHHbIE W CaMOCTOSITEIBHO
chopMyIMpOBaHHBIE BOIPOCHI B KaueCTBE HWHCTPYMEHTA MO3HAHUS M OCHOBBI s GOpPMHUpPOBA- HHUSA
TUIIOTE3BI 110 MPOBEPKE NMPABUIBHOCTH BbICKA3bIBAEMBIX CYK/JEHUH;

BJIaJIETh HaBbIKAMHU CaMOCTOSITEIbHOTO IJIAHUPOBAHMS U MPOBe- JeHHsI YYeHUIECKHUX SKCIePUMEHTOB,
COBEPLIEHCTBOBATb yMe- HUSl HAGJI0JATh 33 XO/I0M INPOIEeCca, CAMOCTOSITEJIbHO NPOTHO- 3UPOBATh €r0
pe3yabTaT, $OpMyJHpPOBaTH OOOOLIEHMS M BBIBOJbI OTHOCHTEJIBHO JOCTOBEPHOCTH pEe3YJbTAaTOB
WCCJIeJOBAHUS, CO- CTaBJISATh 00OCHOBAHHBIN OTYET O MPO/JIeJJTAHHON paboTe;

NpHOGpeTaTh ONBIT YYEHWYECKOW HCCJIeJ0BaTeJbCKOH M MpPO- €KTHOH JesTeJbHOCTH, NPOSBJISATh
CIOCOGHOCTh M TOTOBHOCTBb K CAMOCTOSITEJIbHOMY IOMCKY METOJIOB PelleHHs] NMPAaKTHYEeCKHX 3ajady,
NPUMEHEHUIO PA3/IMYHBIX METO/OB MO3HAHUSA;

Mpuémamum paboTbl ¢ UHhopmaLmen:

OpHUEHTHPOBATbC B PAas3JMYHBIX HCTOYHMKAX HWHOPOpMaLMH (HAyYHO-NOMyJsIpHass JIMTepaTypa
XUMHYECKOTO COZep>KaHus, CIpaBOYHbIe 0Cco6us, pecypcbl UHTepHeTa), aHAaIM3UPOBaTh MHPOPMALHIO
pa3IMYHbIX BUZAOB W GOpPM MpeACTaBleHHs], KpHU- THUYECKH OLEHHUBAaTb €€ [0CTOBEPHOCTb U
HeINpOTHUBOPEYHBOCTb;

dopMyIMpoBaTh 3ampoChl U NMPHUMEHSATb Pa3/IMYHble METOAbI NPU NMOUCKE W O0TGOpe HHPOpPMAIUH,
HeOo6XOAUMOM /IS BHITIOJTHEHUS YIeOHBIX 33/1a4 ONPeJeEHHOrO THUIa;

NPHUOOPETATh ONBIT UCIIO/IH30BAaHUSA HHOPMAIMOHHO-KOMMYHHU-KAaTUBHBIX TEXHOJIOTUUA U Pa3/IMYHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITe/IbHO BbIOMPATh ONTHMa/IbHYI GOpMy HpejcTaBie- HAS WHGOpPMALUH (CXeMbl, TpadHUKH,
JvarpaMMbl, TaOJIHIb], PUCYHKUA U T I );

WCIO0JIb30BaTh HAYYHBIH S3bIK B KauyecTBe CPeACTBA MPH pabo- Te ¢ XUMUYECKOUW MHOpMaruei:
NPUMEHSTb MeXIpeAMeTHble (U3UYecKMe U MaTeMaTUdecKHue) 3HAaKH U CHUMBOJIBI, (GOPMYJIBI,
abopeBHATYpPbI, HOMEHKJIATYPY;

HCI0JIb30BaTh M MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HAIISITHOCTH
Osnaodenue yHUBEPCATILHOIMU KOMMYHUKAMUGHLIMUOCIICIGUAMU:

3a/laBaTh BOMPOCHI 10 CYIIEeCTBY 0OCYKAAeMOM TeMbI B XOJie JU- aJiora U /U1 JUCKYCCHH, BBICKa3bIBATh
uzed, opMyIMPOBATh CBOU MPE/IJIOKEHHUS OTHOCUTEIBHO BBITIOJTHEHUS TPeIJIOKEHHOH 3a/1a4H;

BBICTyNaTh C Tpe3eHTalWied pe3y/bTaTOB MO3HABATEJNbHOW [Jie- SATEJbHOCTH, MOJyYeHHbIX
CaMOCTOSITeJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMU INPH BBINOJHEHUH XUMHYECKOTO 3KCIEPUMEHTA,
MpPaKTUYeCKOW pabOThI IO UCCIEL0BAHUIO CBOMCTB U3y4YaeMbIX BEIECTB, PeaU3aliy y9eOHOr0 MpoeKTa
U GOpPMyJIMPOBaTh BbI- BOJBI MO pe3yJbTaTaM NPOBEAEHHBIX HCCJIEJOBAaHUNA MyTEM CO- IJIACOBAHMUS
MO3UIMH B X0/le 06CYKIeHUsI U 06MeHa MHEHUSIMU Q6/1a0eHue YHUBED CATIbHLIMU P e2yIAMUGHbIMU Oeiich

euamu:

CaMOCTOATEJ/IbHO NJIAHUPOBATDH U OCYILIECTBJIATH CBOK MMO3HA-BATEJIbHYIO0 NeATEe/JIbHOCTb, OIIpeae/idd eé
neJjinm 1M 3aJa4¥, KOH- TPOJIMPOBATb W IIO Mepe HeO6XO,E[I/IMOCTI/I KOPPEKTHUPOBATL Ipen- JlaraeMblIf
AJITOPUTM ,ELEI‘/’ICTBI/II‘/’I INpHU BbINIOJIHEHUHU y‘{e6HbIX H HCCeaoBaTeJIbCKHUX 3a/4ad, BbI6I/IpaTb HauboJiee



3(1)(beKTHBHbIﬁ Croco6 ux penieHuda ¢ y‘{éTOM MOJIy4€HU A HOBBIX 3HAHHUH O Be-1IeCTBaX U XHMMHYEeCKHX
peaknuix;
L4 OCyleCTBJIATb CAMOKOHTPOJIb cBoen AeATEeJIbHOCTH Ha OCHOBE CaMOdHaJ/In3a U CaAaMOOILIEHKH

MPEAMETHbIE PE3Y/IbTATbI

[IpeaMeTHbIE pe3yJbTaTbl OCBOEHHS] IPOrpaMMbl CpeZHEro 006- Iiero o6pa3oBaHUs IO XHMHU Ha
6a30BOM YpOBHE OpHEHTHPOBAaHbl Ha obecleuyeHHe NPEeHMYLIeCTBEHHO 00Lieo6pa3oBaTeslbHON U 06-
IeKyJIbTYPHOH MOATrOTOBKHM oOydarmuxcd OHM BKJIIOYAIOT: crnell- upuyeckue Ajsi y4eGHOro InpejMeTa
«XUMUsI» Hay4yHble 3HAHUS,

yMeHHuda Hu CII0COOBI ,ELEI‘/’ICTBI/II‘/’I N0 OCBOEHHIO, HHTEpINpeTanunu M Ipe- O6pa3OBaHI/Il0 31—131—11/1171, BH/bI
AeATEJIbHOCTHU IO MOJIy4€HHIO HOBOI'O 3HAHUA U IPHUMEHEHH 0 3HAaHHUU B Pa3/IUIHBbIX y‘{e6HbIX H peaJIbHbIX
KU3HEHHbIX CUTYalUAX, CBA3dHHBIX C xuMuen B nporpamMmme mnpej- MeTHbie pe3yJibTaTbl NpeACTaBJ€HbI 10
rojgaM MU3y4eHHA

10KJIACC

[IpenMeTHBIe pe3yIbTaThl 0CBOEHUS Kypca « OpraHudecKast Xu- MUsI» OTPaXKaIoT:

*  cgopmuposannocme npedcmaeienui: 0 XAMUYEeCKOW COCTaB- JIAIOIEH eCTeCTBEHHO-HayYHOU KapTHUHBI
MHpa, POJIM XMMHUHU B NO3HAHWUU SIBJEHUH NpUpoAbl, B GOPMHUPOBAaHMUM MBILUIEHUS H KyJbTYphI
JINYHOCTH, eé QyHKLHOHAJIBHON I'PaMOTHOCTH, HE06- XOAMMOM [ pelleHus] NMPaKTUYeCKUX 3afad U
3KO0JIOTHYECKH 060CHOBAaHHOT'0 OTHOILLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOLHOH Cpejie;

e gradenue CHUCTEMOM XUMHUYECKUMX 3HAHUM, KOTOpas BKJ/IO- YaeT: OCHOBOMNOJArawue MOoHATHS
(xMMHYecKUH 37IeMEeHT, aToM, JJIeKTpOHHas O06GOJI0YKAa aToMa, MOJIeKy/a, BaJeHTHOCTD,
3JIEKTPOOTPULATENbHOCTD, XMMUYECKasl CBA3b, CTPYKTYpHast ¢opMysia (pa3BépHyTas U COKpAILEHHAs),
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM 00'bEM, YIJIEPOHBIH cKesleT, yHKIMOHA/Ib- Hasl TPYIIa, pajuKall,
M30MepHsi, U30Mephl, TOMOJIOTUYECKUH PsiZi, TOMOJIOTH, YTJIEBOLOPO/Ibl, KUCIOPO/ - U a30TCOAepKalie
coeZJMHEHHs], MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BBICO- KOMOJIEKYJISIPHBIE COEZIMHEHHS); TEOPUH U
3aKOHbI (TEOpHs CTPOeHHs] OpraHMYecKuxX BemecTrB A M ByT/iepoBa, 3aKOH COXpaHEHHs] MacChl
BellleCTB); 3aKOHOMEPHOCTH, CUMBOJIMYe- CKHH f3bIK XUMHUH; MUPOBO33peHYECKHe 3HAHUs, JIeXKallie B
OCHOBE NOHUMAaHHsI IPUYMHHOCTH U CHCTEMHOCTH XUMUYeCKUX SIBJIEHUH, GaKTOI0TNYeCKHE CBE/IEHUS O
CBOMCTBAX, COCTaBe, MOJyYeHNH U 6e30T1aCHOM HCI0JIb30BAaHMH Ba)KHEHIIIUX Opra- HUYECKUX BEILeCTB B
OBITY U TPAKTUYECKOHN /IesITEIbHOCTH Ye- JIOBEKa;

*  cgopmuposannocme ymeHull GblA6IAMbL XapaKTepHble  INpPU3HA- KU MOHATHUH, yCTaHaBJIMBaTb MX
B3aUMOCBAI3b, UCHOIb306aMb COOTBETCTBYIOIMEe IOHATUSA MpPU ONHWCAHUM COCTaBa, CTPOEHUA U
IpeBpallleHNH OpraHu4ecKUX CoeJUHEeHNH;

*  cghopmuposannocme ymeHull UCHOIL308aMb XUMUYECKYI0 CUMBOJIMKY JJI1 COCTaBJIEHUS MOJIEKY/IIPHBIX U
CTPYKTYpHBIX (pa3BEPHYTOH, COKpalléHHOHW) ¢GOpMysJ  OpPraHWMYECKHX  BELECTB M ypaBHEHUH
XUMUYECKUX peaKUu; useomasnueams MOLENN MOJIEKYJl OPraHUYEeCKHUX BelleCTB AJA WIJICTPAuU UX
XUMH- Y€CKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

*  copmuposannocms ymenuil ycmaraeaueams TPHUHALIEK- HOCTb U3yYeHHBIX OPTaHUYEeCKHX BELECTB M0
UX COCTABY U CTPOEHHUIO K ONpeJieIEHHOMY KJIaccy/Tpynie coefuHeHUH (yriie- BOAOPOABI, KUCIOPOA- U
a30Tco/ieprKalliie COeJUHEHMs], BbICO- KOMOJIEKY/ISIpHbIE COeJMHEHHMs1); dasambs UM Ha3BaHHS IO CH-
creMaTnyeckod HoMmeHkJsaType (IUPAC), a TakKe NMPUBOJUTb TPHUBHA/IbHbIE Ha3BaHUS OTJEJbHBIX
OpraHMYeCKHX BeIeCTB (3TWJIEeH, MpPONMWJIEH, aleTHJEH, 3TUJIEHIVIMKOJb, TJHLEPUH, ¢eHoJ,
dopmanblerus, aueTaabJerusi, MypaBbHHas KUCIOTA, YKCyCHash KHUCJIOTA, OJIEMHOBAas KHC/IOTa,
CTeapHHOBas KUCJIO- T4, IVII0OK03a, QPYKTO3a, KpaxMaJl, LeJII10J103a, [VINLIHH);

®  copmuposannocms ymenus onpeoeismv BUJbl XMMHUYECKOW CBSI3M B OpPraHHMYECKHX COeJMHEHMSIX
(ofvHapHBIE U KPATHBIE);

*  copmuposannocms ymeHus npumeHsms TOJIOKEHUS TEOPUHM CTPOEHMsS OPraHMYECKUX BellecTB A M
ByTsiepoBa st 06b- sICHEHUSI 3aBUCHMOCTH CBOMCTB BeLECTB OT MX COCTaBa M CTPO- €HUS; 3aKOH
COXPaHEHHUs1 MacChl BEILECTB;

*  copmuposannocms yMenull Xapakmepusoéams COCTaB, CTpoeHHe, GU3UYecKrue U XMMHUYeCKHe CBOMCTBa
TUIIMYHBIX TpeJCTAaBUTeJel pa3IMYHbIX KJIACCOB OpPraHUWYeCKHUX BellecTB (MeTaH, 3TaH, 3THJIEH,
HNpONMJIEH, aleTUIeH, 6yTaaueH-1,3, MmeTuab6yragueH-1,3, 6eH30J1, METAHOJI, 3TAHOJI, 3TUJIEHIJIU- KOJIb,
TJIMLEPHH, GEeHOJI, alleTalbJeru, MypaBbHHast U YKCYC- Hasl KUCJIOTHI, IJII0K03a, KpaxMalJl, [eJIJII0I1033,
aMUHOYKCyC- Hasl KUCI0TA); WWioCmpupoéams TEHETUYECKYI0 CBSI3b MeXAYy HHUMH ypaBHEHHUSIMHU



COOTBETCTBYIOILIMX XUMHUYECKHUX PEaKIMH C UCIIOb30BaHUEM CTPYKTYPHBIX GOPMYJI;
CchopMUPOBAHHOCMb YMEHUSL XAPAKMepUu306ans UCTOYHUKH YTI€BOJOPOIHOTO ChIpbst (HeTh, NPUPOAHBINA
ras, yroJb), Co-co6bl MX MepepaboTKH U NPAaKTHUYECKOe MPUMEHEHHE TPOLYK- TOB NepepaboTKY;
chopmuposannocms ymeHutl npogoOuns BBIYMCIEHUS MO0 XU- MHUYECKUM ypaBHEHHSM (Macchl, 00'bEMa,
KOJIM4eCTBa MCXO0/i- HOTO BellleCTBA MJIM NPOJYKTA PeaKL[MH [0 U3BECTHBIM Macce, 06'bEMY, KOJTHYECTBY
OJIHOTO U3 HCXOJHBIX BEIECTB WIH NIPO- AYKTOB PEAKINH);

chopmuposannocms ymenuu eiadems CUACTEMOW 3HAHUM 00 OCHOBHBIX METOJAX HAyYHOTO IMO3HAHMS,
WCIOJIb3yeMbIX B XUMHUHU NPY U3yYEeHHUH BeLleCTB M XMMUUYECKUX sIBJIeHHUH (Ha- OJI0JileHHe, U3MepEeHHe,
9KCIEPUMEHT, MOJEeJMPOBAHHUE), UC- NOAb306amb CUCTEMHblE XMMHUYECKHe 3HAHUSA JJIsl NPUHSTHS
pelleHNH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIXC BEI[eCTBAMU U MX NPUMeEHEHHUEM;
chopmupoearnHocms ymeHull cobiooams npasuia ToJb30Ba- HUSI XUMHUYECKOH TOCY10H U J1ab0paTOPHBIM
000py/IOBaHUEM,

a TakXe IpaBUJa OOpalleHHsI C BeLleCTBAMHM B COOTBETCTBMU C MHCTPYKLHUSIMHU IO BBINOJHEHHUIO
JIabOPaTOPHBIX XUMHUYECKUXOIBITOB;

chopmuposannocmo  yMeHull NIAHUPOBAMb W GbINOJHAML XUMHYECKUHM 3KCIepHMeHT (mpeBpalieHus
OpraHWYecKHX Be- IeCTB IPUM HarpeBaHWUM, MOJy4eHHe ITHUJeHAa U HU3y4eHUe ero CBOMCTB,
KayeCTBEeHHble PeaKLUM OpraHWYeCcKHX BeILEeCTB, fie- HaTypalusl OGe/JKOB NPH HArpeBaHHUH, LiBETHbIE
peaknuu Ges- KOB) B COOTBETCTBUM C INPaBHUJIAMH TEXHHUKH 6€30MacCHOCTH NpH 0OpalleHHuU C
BelleCTBAMH UM JIaBOPATOPHBIM  0GOPYJOBaHUEM, npedcmagiams  Ppe3yJbTaTbl XUMHYECKOTO
3KcIepuMeHTa B GOpMe 3aNKCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKLMH U op-mymupoeams BBIBOJIBI
Ha OCHOBe 3TUX pe3y/bTaTOB;

copMUPOBAHHOCb YMEHUU KPUMUYECKU AHAIU3UPO6ams XUMHUYECKY0 HHQPOpMAIMIo, MOJyYaeMyl H3
pa3HbIX uctou-HUKOB (CMU, UHTEpHET U 1P );

chopmuposannocms ymenuti cobi00ams npaeuia 3K0JOTUIE- CKH 11eJ1eCO00pa3HOro NMoBeJeHuUs B ObITY U
TPYAOBOU JledaTeslb- HOCTH B LieJIIX COXpPAaHEHUS CBOEro 3/J0pPOBbSl U OKpY>Kalollel NPUPOJHON Cpelbl;
0co3Hasams ONMACHOCTb BO3JEHCTBUS HA >KUBble OPTaHU3Mbl ONpeJe/IEHHBIX OPraHUYeCKHUX BellecTs,
NnoHUMas cMbIca nokasares [1/K, noscuams Ha nprMepax croco6bl yMeHbIIEHUsT U NPeOTBpalleHUs
VX BpeJJHOTO BO3- 1e[ICTBUA Ha OPraHU3M 4eJIOBeKa;

JJ1s1 00yYaIoIUXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/10- POBbSI: YMEHHE NPUMEHSTh 3HAHHUS 06
OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUA BelLleCTB U XMMUYECKUX fABJEHUH;

JUIS1 CIeTbIX U CJA6OBUASAIIMX 00YYaIOIIMXCS: YMEHHE HCIO/b- 30BaTh pesbepHO TOYEUHYIO CHUCTEMY
o603HavyeHu JI Bpalasaisa 3anucy XMMUYecKux GopMyJt

11KJIACC

[IpeaMeTHBIe pe3ybTaThl 0CBOEHUs Kypca «0611jasi 1 HEOpraHU-4ecKast XMMUs» OTPaXKaroT:
cghopmuposannocms npedcmagnenuii: 0 XAMUYeCKON COCTaB- JIAIOLIeN ecTeCTBeHHO-HAayYHOM KapTHHBI
MHpa, POJIM XHUMHUHUB NO3HAHUM SIBJEHUH NPHUPOAbI, B (GOPMHUPOBAHMU MBILIEHUS U KYJIbTYPhI
JINYHOCTH, eé QYHKLMOHAJIBbHOM rpaMOTHOCTH, HEOOXOAMMOM [l pelleHHs] MPaKTHUYeCKUX 3aJad U
3KO0JIOTH- YeCKH 060CHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBbIO U IIPU- POJHOH cpeje;
énadenue CHCTEMOM XMMMYECKHX 3HAHHUH, KOTOpasd BK/IKYaeT: OCHOBONOJIATawlide MHNOHATUA
(XMMMY€eCKUH 37IeMeHT, aTOM, H30TOTI, S-, p-, d-37IeKTPOHHbIE OPOUTAIN aTOMOB, HOH, MOJIEKY-

JIa, MOJIb, MOJIAPHBIA O06GBEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULATENb- HOCTb, CTENEHb OKHCJIEHHS,
XUMUYeCKast CBsI3b (KOBaJIeHTHAs, MOHHAs, MeTa/UTM4YecKasi, BOJOPO/Hast ), KpHUCTA/UIMYecKasl pe- IETKa,
TUNBl XUMHYECKHX pEeaKIMH, pacTBOpP, 3JIEKTPOJMUTHI, He- 3JIEKTPOJIUTBHI, 3JIEKTPOJIUTHYECKas
JIMCCOLMAINsl, OKHUCJIWTE/Nb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOHW peaKIUH, XHUMHUYecKoe
paBHOBecCHeE; TEOPHUH U 3aKOHBI (TEOPHS 3JIEKTPOJUTHY€CKOH AUCCOLMALMY, IeproJudecKui 3akoH /I U
MeneseeBa, 3aKOH COXpaHEHHsI MacChl BELIEeCTB, 3aKOH COXPAHEHUsI U IpeBpalle- HUA 3HEPIUU NPU
XUMHUYECKHX peaKIUsx), 3aKOHOMEPHOCTH, CUMBOJIMY €CKUH SI3bIK XUMUH, MUPOBO33peHY eCKHe 3HaHMS,
JieKallje B OCHOBE IIOHUMaHHMs IPUYMHHOCTH U CUCTEMHOCTH XMMUY€ECKUX SIBJIEHUH, GaKTOJIOTHUIECKHE
CBeJleHMs1 O  CBOHM- CTBAax, COCTaBe, IOJYyYeHHMH M 0€e30MAaCHOM MCIOJb30BAHUU BaXKHEHIIHX
HeopraHWYeCKHX BEIeCTB B GbITY U NPAKTHYECKOH JIeATETbHOCTH YesI0BEKa;

chopmuposanHocmy  yMeHull  6blA6IAMb XapaKTepHble MNpHU- 3HAKW MOHATHUH, ycmanasgmueams WX
B3aUMOCBA3b, UCNOIb- 306aMb COOTBETCTBYIOIINE OHATHSA IPU ONMCAHUY HEOPTaHU- YeCKUX BellecTB U
UX NpeBpalleHUl;

chopMupoBanHocms yMenuil UcnoIb306ams XUMUIECKYI0 CUM- BOJIMKY JJIs1 COCTaBJIeHHsT GOpMy.J1 BEIleCTB



Y ypaBHEHUH XUMH- YeCKUX peaknui; cucremMatndeckyro HoMmeHkIatypy (IUPAC)u TpuBHaibHbIE
Ha3BaHUs OT/EJbHBIX HEOPTaHUYECKUX Be- IIeCTB (YrapHbIU ras, yrJeKUC/Ibld ra3, aMMHaK, rameéHas
13- BECTh, HeTalléHas U3BeCTh, MUThEBAS CO/IA, MUPUT U AP );

cpopmuposannocms ymeHuli onpedensims BaJ€HTHOCTb U CTENIEHb OKUCJIEHHUsI XUMUUECKHUX 3JIEMEHTOB B
COeIMHEHHSIX PA3/IMYHOTO COCTABa; BUJ, XUMHYECKON CBSI3W (KOBaJIeHTHAsl, HOHHAs, MeTa/UTUYecKasi,
BOJZIOPO/IHAsI) B COEJUHEHUSX; THUIl KPUCTA/IMIECKOH PEUIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIIPHAs,, MOHHAsl, MeTaJ/UInYecKasi); XapaKTep Cpelbl B BOJHBIX pacTBOpax HeOpPraHHWYeCKUX
coeHEHUH;

cpopmuposannocmy yMeHull  ycmaHagnuéams — NPUHAAJIeXK- HOCTb HEOPraHUYEeCKUX BeIeCTB IO MX
COCTaBy K ONpeeséHHO- My KJacCy/rpylmne coefuHeHWH (MpoCThle BeLECTBA — MeTajl- Jbl U
HeMeTaJUIbl, OKCH/IbI, 0CHOBAaHUS, KUCJIOThI, aMPOTEPHBIETUAPOKCU/IBI, COJIH);

cpopmuposannocmv  yMeHull packpvléamv CMbICA TepUoJU- 4deckoro 3akoHa /I U MengesneeBa u
JIeMOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYIO0, 0 6'bSICHUTENbHYI0 M MPOTHOCTUYECKYI0 PYHKIUY;
chopmuposaHHoCmb YMEHUll Xapakmepu3oeams 3JEKTPOHHOE CTPOEHUE aTOMOB XMMUYECKUX 3JIEMEHTOB
1—4 nepuofos Ile-

PUOAUYECKON CHUCTEMBI XUMHUYeCKUX 3jieMeHTOB /| U Menze- seeBa, cConb3yss MOHATHUA «s-, p-, d-
3JIEKTPOHHBIE OPOWTA- JIU», «IHEPTETUYECKHE YPOBHUY»; 00biCHAMb 3aKOHOMEPHOCTH H3MeHEHUs
CBOWCTB XUMUYECKHUX JIEMEHTOB U UX COEJUHEHHUI IO epuoiaM u rpynmnam [leprouyecKoil CHCTEMBI
XUMHU4e- CKUX 3jieMeHToB /I U MeHgeneeBa;

cpopmuposanHHocmy  YMEHUll  XapaxKmepu3o8ams (onuceieamv) o06LIME XWMHUYECKHWE CBOHCTBA
HEOpPraHWYECKUX BELIECTB pa3- JIMYHBIX KJIACCOB; noomeepicoams CyLeCTBOBAHHWE TeHEeTHYe- CKOU
CBSI3W MEX/[y HEOPTaHUYECKUMU BEIECTBAMHY C MOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX
peakuui;

copmuposanHocms  yMenusi  Kiaccuguyuposams  XUMHU4Ye- CKHe PeaKIMH M0 Pa3JIMYHbIM MPU3HAKaM
(uvcay W cocraBy pearupymoLIUX BeLeCTB, TEMJIOBOMY 3PeKTy peakIuy, u3Me- HEHHIO CTeleHel
OKHUCJIEHHS 3JIEMEHTOB, 0OPaTUMOCTH peaK- IUH, YIaCTHI0 KaTaJlnu3aTopa);

copmuposanHocms ymeHuil  cocmaeismes  YPAaBHEHHWS  peak- I[UHA pPasjIMdHbIX THUIIOB; IOJIHBIE U
COKpalléHHble ypaBHEHHUSI PeaKLil HOHHOTO 06MeHa, YYUThIBasi YCJIOBUS, IPU KOTOPBIX 3TH PeaKIHH
HUIYT 10 KOHIA;

chopmuposanHoCcmb yMeHul nPoeoouns PEAKIUH, TOATBEPK- JAI0IINe KadeCTBEHHBIH COCTaB pa3J/IndHbIX
HEOpPraHWYECKUX BELIECTB; pAcnosHaeéams OMBITHBIM MNYTEM HOHBI, MPUCYTCTBY- IOIIME B BOJHBIX
pacTBopax HEOPTaHUYECKUX BEIIECTB;

chopmuposanHoCmy  YMeHUll  packpuléams CYUTHOCTb OKHCJH- TeJbHO-BOCCTAHOBUTEJbHBIX PeaKIUN
MOCPEJICTBOM COCTaBJIe- HUS 3JIEKTPOHHOTO OaslaHCa 3THUX PeaKIUi;

chopmuposanHocms ymeHutl 00bsiCHAMb 3aBUCUMOCTb CKOPO- CTH XMMUYECKOW PEaKIUH OT Pa3JIMYHBIX
$aKTOpOB; XapaKTep CMeLeHUsI XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEI-HETO BO3/€HCTBUS
(npunnun Jle llatense);

chopmuposanHoCcmy  YMEHUIl  Xapakmepu3oéams ~ XUMUYECKHe MPOILEeCChl, JIeXallue B  OCHOBE
NPOMBILIJIEHHOTO0 TOJIy4eHUsI CEPHOM KHCJOTHI, aMMHaKa, a TakXke CHOPMHUPOBAHHOCTb MpeJ-
CTaBJIEHUH 06 OGIIMX HAYYHBIX MPHUHIUIIAX U 3KOJOTHYECKUX MPOGJIeMax XUMUYECKOTO TPOU3BO/ICTBA;
chopmuposanHocms yMeHull nposoouns BBIYMCIEHUS C UC- MOJb30BAaHHEM NOHATHS «MaccoBas JOJIs
BEI[eCTBa B PACTBO- pe», 00'bEMHBIX OTHOLIEHHWI ra30B MPU XMUMHUYECKHUX PeaKIHsIX, MacChl BelleCTBa
WM 00bEéMa ra3oB I0 M3BECTHOMY KoOJiMYe- CTBY BeLIeCTBA, Macce HWJIX OOBEMY OJHOTO U3
YYaCTBYIOIUX B peaKIUH BELIECTB, TEIIOBOro 3¢deKkra peaknud Ha OCHOBE 3aKOHOB COXpPaHEHUS
Macchl BELECTB, MPeBPalleHUs U COXPa- HEHUSI SHEPTHUY;

chopmuposannocms ymenuii codiooames npaeuid MoJb30Ba- HUS XMMUYECKOH NOCYZ0H U J1TabopaTOPHBIM
060py/l0BaHMEM, a TAK)Ke IMpaBUJa OOpalleHHUs C BeLleCTBAMU B COOTBETCTBHM C MHCTPYKLMSIMU IO
BBINIOJIHEHH 10 J1a60PATOPHBIX XUMHY€ECKUXOIBITOB;

chopmuposannocmo  yMeHuli NAAHUPO6AMb U 6bINOJHAMbG XW- MUYECKUH 3KCIEpUMEHT (pasJoskeHHe
MEPOKCHJA BOAOPOJA B NPHUCYTCTBHMM KaTaJu3aTopa, OIpefeseHHEe CpeAbl PAacTBOPOB BEIECTB C
MOMOILbI0 YHUBEPCAJbHOI'O0 MHJMKATOPA, BIWSIHHE Pa3JINYHbIX (PAKTOPOB HA CKOPOCTb XMMHYECKOH
peakIuy, pe- akIMd HOHHOrO OOMeHa, KayeCTBEHHble peaKIMU Ha Cy/abQaT-, KApOOHAT- U XJIOpHUJ-
aHUOHBI, HA KaTHUOH aMMOHHUS; pellleHHe 3KCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMaM «MeTasab» U «HeMe-
Ta/lJIbI») B COOTBETCTBUM C IpPaBUJAMU TEXHHUKH 6e30IMacCHOCTH NP O6pallleHWH C BellecTBaMH U
JIabOpaTOPHBIM 060PYI0Ba- HUEM, npedcmasiams Pe3yJIbTaTbl XMMHUYECKOTO 3KCIepHMeH- Ta B opMe
3allUCH YpaBHEHUH COOTBETCTBYWOIUUX peaKUUil U @opmynuposams BbIBOJBI Ha OCHOBE 3THUX



pe3yJbTaToB;

®  copmuposanHocmb YMeHU KpUMUYeCcKu aHamsuposams XUMHUYECKy0 HWHQOpMAIMIo, MOJyYaeMyl W3
pa3HbIX uctou-HUKOB (CMU, UHTEpHET U 1P );

*  copmuposannocms ymenuti cobnodams npaguia 3KOJOTHIE- CKH 11eJ1eCO00pa3HOro NoBeJieHus B ObITY U
TPYAOBOU JledaTeslb- HOCTH B LieJIIX COXpPAaHEHUS CBOEro 3/J0pPOBbSl U OKpY>Kalollel NPUPOJHON Cpelbl;
0CO3HABaTb OMACHOCTb BO3/eWCTBHUS Ha KUBble OPraHU3MBbI OIpe/ieIEHHBIX BellleCTB, TOHUMas CMbIC/
nokasarens [1/IK, nosicname Ha mpuMepax crocoObl yMeHbllIe- HUA M MPeAOTBPAILEHUS UX BPEJHOTO
BO3/IeMCTBUSA Ha Opra- HU3M 4eJIOBEKa;

e i OOYYaIIIMXCA C OrPpaHHYEHHBIMH BO3MOXKHOCTSIMM 3/10- POBbSI: YMEHHE NPHUMEHSTh 3HAHUS 06
OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUA BelLleCTB U XMMUYECKUX fABJEHUH;

e Ui CJENBbIX U CJA0OBUASIIUX O00y4YaIOLIUXCs: yMEeHHE HCIOJIb- 30BaTh pelbeHO TOYEUHYIO CHCTEMY
o603HavyeHu JI Bpalasaisa 3anucy XMMHUYecKux GopMyJt

COEPXAHUE YYEBHOIO TIPEOMETA «XUMWS>»
10K/IACC. OPTAHUYECKAA XMMUA

TeopeTnyeckne OCHOBbI OPraHUYECKON XUMuUn

[IpegMeT OpraHUYecKOM XWUMHHM: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B IOJYYEHHUH HOBBIX
BelleCTB U MaTepuasoB TeopHsi CTPOEHHsI OpTaHWYeCKUX coeiuHeHHd A M ByTiepoBa, eé OCHOB- Hble
nosioxkeHust CTpyKTypHble GOpPMYyJIbl OpraHUYeCcKUX BelecTB ['oMoJsIorHs, u30Mepusi XMMHUUYeCKasl CBS3b B
OpraHMYEeCKHUX COeIU-HEHUSIX — OJWHApHble U KpaTHbIE CBS3U

[pexncraBienye o kiaccidUKauMKU OpraHUYEeCcKUX BellecTB HoMeHK/IaTypa opraHUYecKUX COeJHHEHUHN
(cucteMaTHyeckasi) W TPUBHAJbHblE Ha3BaHUS BAa)KHEHWIIMX NpeJCTAaBUTEJEd KIACCOB Op- FaHUYeCKHX
BelleCTB

JKcnepUMeHTalbHble MEeTO/Jbl U3yYeHHUs BEIeCTB M WX MpeBpa- IeHUH: 03HAKOMJIEHHE C 06pasLaMu
OpraHMYEeCKHX BeLIeCTB U Ma- TEpHaJlaMU Ha MX OCHOBE; MOJIeJIMPOBaHKUE MOJIEKYJl OpraHUYeCKUX BEIECTB;
HabJIl0leHHe W ONMHMCaHHWEe JEeMOHCTPALMOHHBIX OMBITOB MO MPEBPALleHHI0 OPTaHHWYeCKHUX BEIECTB MpPU
HarpeBaHUH (IUIaBJjie- HUe, 0OYTJINBAHUE U TOPEHHE)

Yrnesonopoabl

AJNKaHBI: COCTAaB U CTPOEHHE, TOMOJIOTHYECKUN psAx MeTaH M 3TaH — MOPOCTeHIlHe MpefCTaBUTEH
aJIKaHOB: (U3NYECKHE M XU- MUYECKHe CBOWCTBAa (peakLUMH 3aMelleHHs] U TOPeHHs), HaXOXJe- HHUe B
IPUPOJE, MOJIyIeHHe U PUMEHEHUE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUIECKHUH psifi ITUJIEH U MPOIUJIEH — MPOCTEUIINeE MPefCTABUTEH
aJIKEHOB: PpU3NYeCKHe U XUMHUYECKHe CBOUCTBA (peaKuy r'UApUPOBaHUS, TaJIOTeHUPOBA- HUsl, TUAPATALHH,
OKHCJIEHUS U TOJIMMEepPH3alii ), IoJIydeHUe UIIPUMEHEHNE

Ankaguennl Byrtaguen-1,3 u MerwibytagueH-1,3: cTpoeHUe, BaKHeHIIMe XUMHYECKHE CBOHCTBa
(peakuus nosnMepusanuu) [losydeHne CHHTETUYECKOTO KAaydyyKa U Pe3UHBI

ANKUHBI: cOCTaB U OCOGEHHOCTH CTPOEHUS, TOMOJIOTHYECKHH psifi AneTHJeH — MNPOCTeHIIni
npeJCTaBUTENb AJKHUHOB: COCTaB, CTpPOeHHEe, QU3NYEeCKHe W XHMUYECKHEe CBOMCTBAa (peakuuul THUAPH-
POBaHUs, raJIOTeHUPOBAHUS, TU/IPATALUH, TOPEHUS ), TOJyYeHHe U IPUMeHEHHe

Apennl BeH3ou1: cocTaB, cTpoeHUe, U3NYeCcKHe U XUMUYECKHe CBOMCTBA (peaKLUU raJoTeHUPOBAHUS U
HUTPOBAHWS ), TIOJIyYeHHe U TpUMeHeHue To/1yon: cocmas, cmpoeHue, usuieckue u XuMu- YecKue colcmed
(peakyuu 2ano02eHupoBaHus U HUMPOBAaHUs)

nonyuenue u npuMeHeHu66 TokCU4HOCTB dpEeHOB l'eHeTHuyeckass CBsI3b Mexay yrjieBoJopoaaMy,

NpPHUHAZJIEKAIUMHU K Pa3/IMYHbIM KJIaccaM

[IpyupojHble UCTOYHUKHU yTJIEBOAOPOAOB [IpHposAHBIN ra3 U mo- nyTHble HepTsAHbIe Ta3bl HedThb u eé
nporcxoxaeHue Crnoco6bl nepepaboTKH HePTH: NMeperoHka, KPeKHHr (TepMUYECKHUH, KaTalu- THUYECKUH),
nuposin3 [IpoaykTel nepepaboTkn HepTH, UX NMpHUMe- HEHHE B NPOMBILUIEHHOCTH M B 6bITYy KaMeHHBbIH
yroJb ¥ NPOJYK-Thl €r0o nepepaboTKH

JKcrnepUMeHTa/NbHble METOJbl M3YYeHUsl BeIleCTB U WX NpeBpa- IeHUH: 03HaKOMJIEHHe ¢ 06pasiaMu
MJacTMacc, Kay4yKoB M pe- 3uHbI; KoJulekuuu «HedpTb» ©  «Yrosb»;, MojequpoBaHHE MOJIEKYJI
yIJIeBOZIOPO/IOB U TaJIOTeHONPOU3BO/HBIX; NPOBeAeHNe NMpPaKTUYe- CKOM paboThI: MOJydyeHHe STHUIeHA U
M3y4YeHHe ero CBOMCTB

Pacuémmnuie 3a0auu



BbrunciieHus1 10 ypaBHEHUIO XMMHUY€ECKOH peaknuu (Maccel, 06b- éMa, KOJIMYeCcTBa UCXOAHOTO BellecTBa
WJIM IPOAYKTAa PeaKLYH N0 MU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJAHBIX Be- IECTB HJIH
HIPOJYKTOB peaKIiu)

Kucnopoacogep:alime opraHu4eckme coeguHeHus
[IpenenbHble OJHOATOMHBIE CNUPTHI MeTaHON M 3TAHOJ: CTpoe- HUe, QU3NYECKHe M XUMHUYeCKHe
CBOMcTBa (peakuMM C aKTUBHBIMH MeTa/lIaM{, TaJIOTEHOBOAOPOJAMH, TOpeHMe), NpHMeHeHHe Bopgo-
pOZHbIE CBSI3W MEXJYy MOJIEKYJIaMH CUpPTOB /JleficTBMe MeTaHoJIa M 3TaHO/IA Ha OPTaHM3M 4esloBeKa
MHoOroaToMHble CIHUPTHl JTHUJIEHIVIMKOJNb W [JIMIEPHUH: CTpoe- HHUe, PU3NYecKHe U XUMHUYECKHe
CBOMCTBaA (B3aMMOJENCTBHE CO Ie- JIOYHBIMH MeETA/I/IaMH, KadyeCTBEHHas peakIsi Ha MHOTOAaTOMHbIE
cnupThl) [leficTBre Ha OpraHM3M YesioBeka [IpyMeHeHMe TvLe- pUHA U 3THUJIEHTIUKOJIS
deHon: cTpoeHHe MoJIeKyJbl, ¢GU3NYECKHe M XUMHYecKHe C(BOM- cTBa Tokcu4HOCTh ¢eHosa
[IpumeHeHne dpeHoJ1a
Anpperuapl U xemonwr PopManbAeruj, aneTaableruj: CTpoe- HHe, ¢GU3UYECKHME U XUMHYECKHe
CBOMCTBA (peakILMM OKHC/IEHHUSIU BOCCTAHOBJIEHHS], KaueCTBEHHbIE PEaKLMH), TOJyYeHHe U IPH- MEHEHHE
Ayemon: cmpoenue, gusuueckue u xumuyeckue C60UCMEA (Pe-aKyuu OKUCTEHUA U 80CCIMAHOBNEHUS),
noayyenue u npumenerue OJHOOCHOBHBIE TpeJiesIbHble KAPGOHOBbIE KHUCJIOThI MypaBbU- Hasti M YKCyCHast
KHUCJIOTBI: CTpOEeHHe, GU3NYEeCKHe U XUMHUYECKHe

6 Kypcusom B TeKkcTe BblJje/leHbl 3/71€MEHTbl COJepXKaHUs y4eGHOro MaTe- pHaaa, KOTOpble H3Yy4alOTCAd B
03HAaKOMHUTEJIbHOM ILJIaHE U He BKJII0Ya-I0TCS B COCTaB MpeAMETHBIX pe3ybTaToB ocBoeHUs OOIl COO Ha 6a30- BoM
ypOBHe

cBoMcTBa (CBOicTBa, 06IIMe [JI KjIacca KUCIOT, Peakuus 3Tepu- GUKaLMH), MOJyYeHHe W NPUMeHeHHe
CTeapvHOBasi U OJIEMHOBAsl KUC/IOThl KaK NpeJCTaBUTEIH BbICIIMX KapGOHOBBIX KUCJIOT MblIa Kak CoOJH
BBICLIMX KapGOHOBBIX KUCJIOT, UX MOoIee JelcTBHe

CJ102kHBIe 3GHUPBI KaK MPOU3BOJHbIe KAPOOHOBBIX KUCIOT ['U- p0oJin3 cioHbIX 3¢upoB XKups! 'uapoins
»KUpoB [IpuMeHeHMe )XUPOB Buosiornyeckas poJib JKUPOB

YrieBobl: cocTaB, KJacCUGUKALUA YIJIeBOLOB (MOHO-, JU- UIOIMcaXapu/bl) [Il0Kko3a — mpocTedmui
MOHOCAaXapH/: 0cO6eH- HOCTH CTPOEHUS MOJIEKYJIbl, QU3NUECKHE U XUMHUYECKHE CBOMCTBA (B3aUMOA el CcTBIE
¢ rugpokcugoM Mezau(ll), okucieHWe aMMuay- HbIM pacTBopoM okcuga cepe6pa(l), BoccTaHOBIIEHME,
Opo’KkeHHe TJIIOKO3bl), HAX0XeHHe B IPUPOJie, TPUMeHeHUe, 6uosiornyeckas posab PotocunTes Ppykrosa
KaK U30Mep IJIIOKO3bI

Caxapo3sa — npedcmasumen OUCAXapuoos, 2UOPO.JIL3, HAXOAC-0eHUe 8 NPUPOOe U NPUMEHEHUE

Kpaxman U 1nesiosiosa Kak NpUpoAHble HosuMepbl CTpoeHHe KpaxMasia U Lesliosio3bl Pusndeckue U
XUMH4YeCKHe CBOMCTBA KpaxMasia (TUAPOJIN3, KadyeCTBEHHAs peaKLus C HOJ0M)

JKcnepUMeHTalbHble MEeTO/Jbl U3yYeHUs BEIeCTB M HX NpeBpa- lIeHWH: MpOBeJeHUe, HabGIoeHue U
ONHYCaHHe JIeMOHCTPALMOHHBIX ONBITOB: FTOPEHUE CIUPTOB, KAUeCTBEHHbIE pEaKLUH OJHOATOMHBIX CIUPTOB
(okucnenue 3TaHosa okcugoM Mead(Il)), MHOroaTOMHBIX CHHMPTOB (B3aMMOJAEHCTBHE TJIMLEPHUHA C
rugpokcugom Meau(ll)), anpmernzoB (OKHUCIeHHWe aMMHUA4YHBIM pacTBOpoM okcuzpa cepe6pa(l) u
rugpokcugoM Menu(1l), B3auMoel cTBUe KpaxMaJia C H0Z0M );TpoBeieHHe TPAaKTUY eCKOM paGoThl: CBOMCTBA
pacTBopa YKCyCHOH KHUCJIOThI

Pacuémnuie 3a0auu

BbIUKC/IEHHs 110 YPaBHEHHI0 XUMUYECKOH peaklUH (Macchbl, 06bEMa, KOJIMYECTBA UCXOJHOTO BellecTBa
WM MPOAYKTA PeaKLHH [0 U3BECTHbIM Macce, 00bEMY, KOJHYECTBY OJHOTO U3 HCXOJHBIX BELIECTB WU
HNPOAYKTOB PEaKLHH )

AzoTcoaepKallime opraHNYeckne coeguHeHuA

Amunvl. Memunamun u anunun: cocmas, cmpoenue, @usuve- cKue u Xumuueckue ceolicmea (copenue,
83auMooelcmaue ¢ 6000UU KUCIOMAMU)

AMUHOKHCIOTBI Kak aMQoTepHble OpraHUYecKue coefnHeHUs Pusnyeckre M XMMHUYECKHe CBOMCTBa
aMUHOKHCJIOT (Ha MpUMepe I Ha) Bruosioruyeckoe 3HayeHWe aMHUHOKUCIOT [lenTuabl

BesKkM Kak NPUPOJAHBIE BBICOKOMOJIEKYJISIpHblE coefvHeHMs [lepBHYHasi, BTOpPUYHAass M TpeTHYHas
CTPYKTypa 6eaKoB XUMH-

YyeCKHe CBOKMCTBA GE/IKOB: TUAPOJIN3, AeHaTypalud, Ka4eCTBeHHbIe peaKIJHuH Ha 6enKu
JKcnepyMeHTaJlbHble METOJibl M3YYEHWs BeIeCTB M MX IpeBpa- IIeHWH: Ha6mo,qe1-n/1e U OIIMCaHHe
AEMOHCTPAUOHHBIX ONBITOB: l€- HATYpaALlUA 6eJIKOB IIPpHU HarpeBaHHH, LIBETHbIE DEAKLUH 6€eJIKOB




BbICOKOMOI'IEKyl'IFIprle coeanHeHumA

OcHOBHBIE MOHATHS XMMHHM BBICOKOMOJIEKYJIIPHBIX COeJVHe- HUH: MOHOMep, MOJMMep, CTPYKTYpPHOe
3BEHO, CTelleHb IOJHMMEPHU- 3allUH, CpefHss MoJieKy/asipHasgs Macca OCHOBHble MeTOJbl CHHTe3a

BbICOKOMOJIEKYJISIPHBIX COeAMHEHUH — I0JIMMepHU3aliis U M0JIU- KOH/IeH calusi
Inacmmaccwl (nonusmunen, noaUNponuied, NOJUBUHUAXIO- puo, noaucmupon). Hamypanonuiii u
cunmemuyeckue Kayyyku(0ymaoueHosblil, Xi1oponpenosslll U U30npeHoswlll). Bonokna:namypansslie (XJI0NOK,
wepcmy, WENK), UCKYCCMEeHHble (aye-mamuoe 6010KHO, GUCKO3a), cuHmemuyeckue (KanpoH u 1a6cam).
JKcIepUMeHTa/lbHble MEeTO/Ibl U3yYEeHHs BeLleCTB U UX NpeBpa- IeHHUN: 03HAKOMJIEHHE C 00pa3LiaMu
MPUPOJHBIX U HCKYCCTBEHHBIX

BOJIOKOH, IJIACTMACC, KayYyyKOB

Meswcnpeomemnsie ceazu

Peanu3zanusi MeXNpeAMETHBIX CBfiI3edl NpH HM3YyYeHUM OpraHuye- ckod xuMuu B 10 kiacce
OCYILECTBJISIETCS Yepe3 UCIOJb30BaHHe KaK OOLIMX eCTeCTBEHHO-HAyYHbIX MOHATHH, TaK U NMOHSTHH, sB-
JITIOLIMXCS CUCTEMHBIMH JUJIS1 OTZe/IbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA

O6mue ecTeCTBEHHO-HAyYHble TMOHATHs: SIBJIE€HUE, HAyYHbIM (aKT, TMIOTe3a, 3aKOH, TEOpHS, aHAJIU3,
CHHTe3, KJaccupUKaLUs, TEPUOLUIHOCTD, HABJII0JeHUE, U3MePEHUE, SKCIIEPUMEHT, MOJIe/IM-POBaHUE

dusuka: MaTepHs, 3Heprus, Macca, aTOM, JTEKTPOH, MOJIEKY-/1a, SHEPreTU4eCKUi ypOBEHbD, BEILECTBO,
TeJ0, 06'bEM, arperaTHOE COCTOSTHUE BeleCTBa, QU3UYeCKUe BeTMIUHbBI U eIMHULbI UX U3- MEpEHHs]

Buosiorusi: KieTKa, opraHusM, 6uocdepa, 06MeH BelLIeCTB B Op- raHu3Me, GOTOCHHTE3, GHOJIOTHYECKU
aKTHBHBIE BelllecTBa (6eJIKU,yTJIeBOIbI, XKUPBI, GEPMEHTHI )

T'eorpadusi: MUHepaJbl, FOpPHBIE IOPO/B], OJIE3HbIE HCKOTIae- Mble, TOILJIMBO, PECYPChI

TexHo/OTHA: THLIEBble NPOAYKTbI, OCHOBbI pALMOHAJILHOTO INHUTaHUs, MOKLIME CpPeJCTBa,
JIEKap CTBEHHbIE U KOCMETHUYeCKUeNpenapaThl, MaTepPHasbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BO- JIOKOH

11KJIACC. OBLLAA M HEOPIAHMYECKAA XMMUA

TeopeTnyeckme 0CHOBbI XMMUHK

XuMu4yecKui ajeMeHT ATOM fapo aToma, H30TONBI JJEK- TPOHHAs OOOJIOUKA JHEpPTeTHYECKHe
YPOBHHU, MOAYPOBHHU ATOM- Hble OPOUTAJY, 5-, p-, d-37ieMeHThl 0COGEHHOCTH pacnpe/iesieHUsl 3JIEKTPOHOB
10 OpOUTAJISIM B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEXIEPUOI0B JJIEKTPOHHAS KOHQUTYpALUSI aTOMOB

[lepuoguyecknii 3akoH u [lepropudyeckass cucreMa XuMudeckux aynemeHToB /| U MenpeneeBa CBsA3b
NepUOJUIECKOTO 3aKOHA W [leprojuyeckoil cucTeMbl XMMHU4YecKuX 3jneMeHToB [l U MeHpe- sneeBa c
COBpPEMEHHOU TeOpHUEN CTPOEHHsS] aTOMOB 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BELIECTB MO TPyNIaM M MepuojaM 3HaueHWe MepUOSUYECKOTO
3aKOHA B Pa3BUTHUH HayKH

CtpoeHne BemjecTBa XUMHYeCKas CBSI3b BHAbl XUMHUYECKOH CBSI3U (KOBaJIeHTHAsl HEMOJISIPHAs U
NOJIIpHAasi, WOHHAsl, MeTas- JindecKass) MexaHW3Mbl 06pa30BaHUSI KOBAaJIEHTHOM XUMHUYECKOW CBS3U
(o6MeHHBI M JOHOPHO-aKLIEeNTOPHBIN) BogoponHass cBsi3b BajeHTHOCTH  JJIEKTPOOTPHULATETBHOCTD
CreneHb okucieHUst MOHBI: KATHOHBI U aHUOHBI

BemecTBa MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOEeHHUsI 3a- KOH IOCTOSIHCTBA COCTaBa BellecTBa
THUNBI KPUCTAIMIECKUX Pe- MIETOK 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTA/UTUIECKOHN PElIETKH

[loHATHE O AUCHEPCHBIX CHUCTeMax WCTHHHBIE W KOJUIOMAHBIE pacTBOpbl MaccoBasi ZjoJisi BeleCcTBa B
pacrBope

Knaccudukanus HeopraHUYeCcKUX coeJUHEHUH HoMeHKIaTypa HeopraHudecKux BellecTB ['eHeTHYecKast
CBsI3b HEOPTAHWUYECKHX BELECTB, MIPUHAJIEXKALIUX K PAa3IMYHBIM KIaccaM

Xumuyeckas peakuuss Kiaccuoukanusi XUMHYECKHX peakIMi B HEOPraHUYEeCKOW M OpraHuyYeCcKOH
XUMHUU 3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH COXPAaHEHUSI U MPEBPALIEHUS SHEPTHUU NPHU XUMHUYECKUX
peakuusx

CKOpOCTh peakiuu, eé 3aBUCHUMOCTh OT pPa3JUYHbIX GakTOpoB O6paTHMble peakUUU XUMUYECKOe
paBHOBecre PaKTOPHI, BJIUSA- FOIHEe HA COCTOSIHUE XUMHU4YecKoro paBHoBecus [Ipunnun Jle lla- Tesnbe

JnekTposuTHYecKas Aucconydanusa CuibHble W c1abble 3JeKT- posauThl Cpela BOJHBIX PACTBOPOB
BeIleCTB: KU CJIasi, HEUTpasib- Had, 1esiouHast [lousmue o 6000poonom noxasamene (pH) pac- meopa. Peakuym
HMOHHOT0 06MeHa [ u0poiu3 Heop2aHULeckux u OPeaHuYecKux 6euecme

OKHC/IUTENbHO-BOCCTAHOBUTEIbHbIE peakKnouu Tlonsmue 06 INIeKmpoJu3e pacniaeoe u pacmeopos coneil.
HpuMeHeHue INeK-mpoausa
JKcnepyMeHTaJlbHble METOIbl HW3VYEeHWs BeIeCTB W WX MpeBpa- IEHUM: AEMOHCTpalUA Ta6JII/II.[




«[lepuoguueckass cucreMa xUMu4e- CKUX 3jeMeHTOB /| U MeHpeneeBa»; n3ydeHuHe MoJieJled KPUCTAI-
JIMYEeCKUX PpEIETOK; HAOJIJEeHHe ¢  ONHCAaHWEe JIeMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB
(pa3JyioxKeHUe MEPOKCH/A BOAOPOJAA B NMPU- CYTCTBUU KaTalU3aToOpa, OMpeJieJieHre CpeJbl pacTBOPOB
BEI[eCTB C IIOMOIIbI0 YHUBEPCAJIBHOrO HWHAMKATOpPA, peaKIUHd HOHHOTO 06- MeHa); MNpOBeJeHHE
MpaKTU4YeCKOU paboThl « BiusiHUE pa3IMdHbIX GAaKTOPOB Ha CKOPOCTh XUMHUYECKON peaKIUu»

Pacuémmnuie 3a0auu

Pac4éThl mo ypaBHEHHUSM XMUMHYECKHUX PEaKIUH, B TOM YHC/IEe TEPMOXHMUYECKUE PACUYETHI, PACIETHI C
KCII0JIb30BAaHHEM IOHATHA
«MaccoBasl [j0Jis BELeCTBa»

Paspen 2. HeopraHnyeckas xumusa

Hemertannbl [losnokeHne HeMeTayioB B Ilepuoguyeckoil cucTe- Me XUMHUYECKHX 3jieMeHTOB /[l U
MeHiesileeBa M OCOOGEHHOCTH CTpPO- eHUs1 aToMoB @Pusnyeckue CBOWCTBA HEMETA/VIOB AJUIOTpOnus
HeMeTa/UIOB (Ha NMpUMepe KUCIOpoZa, cepbl, docdopa u yriaeposa) XuMUIeCKHe CBOKWCTBA BaXKHEHIIUX
HeMeTa/UIOB (raJoreHoB, cepbl, a30Ta, ¢ocdopa, yrieposla U KpeMHHUs) U HUX COeJUHEHUH (OKCHJOB,
KHUCJIOPOZCOEPXKAIUX KHUCJIOT, BOZOPOAHBIX COeJUHEHHH)

[IpyuMeHeHNe BaXKHEHINX HEMETAJJIOB U UX coefuHeHnH MeTaibl [losi0keHHEe METaJIOB B

[lepuoguyeckoi cucreme
XUMU4YecKux 3yieMeHTOB /I Y MeHneneeBa OcCOGEHHOCTH CTpPO- €HHSI 3JIEKTPOHHBIX 000JIOYEK AaTOMOB
Meta/sioB O6umue ¢usmye- ckue cBoWcTBA MeTa/UIoB CIUVIaBBl MeTa/IOB JJIEKTPOXUMHYECKHH Ppsf
Hanpsi>)KeHUH MeTaJIoB

XuMUYecKre CBOWCTBA BaXHEHUIIHWX MeTA/UIOB (HAaTPUH, KaWi, KaJbIWH, MarHUH, aJlIOMUHUHN, [UHK,
XpOM, JKeJie30, MeZlb) U UXCOeJUHEHUN

O6uiue crnocobbl MoJayyeHUst MeTasnoB Memannypeuss Kop- posus memannos. Cnocobvl 3awumet om
xopposuu. [lpuMeHeHUe METAJIOB B OBITY U TEXHHUKE

JKCcrnepuMeHTaJIbHble METOIbl U3YYEHHS BElIECTB U UX NpeBpa-IeHUH: U3ydeHHe KOJLJIEKITUU «MeTaslbl
Y CIJIaBbl», 0OPa3Ij0B HEMETAJLJIOB; PpelIeHHEe 3SKCIEepPUMEHTANbHBIX 33a/a4; HaGJII0JleHUe U ONHCAaHUe
JIeMOHCTPAllMOHHBIX ¥ JJAO0OPATOPHBIX OMBITOB (B3aW- MOJENCTBHE THAPOKCHAA AJIOMUHHS C PaCTBOPaMHU
KHUCJIOT U I1je- JIOUel, KayeCTBEHHbIE PeaKIMH HAa KaTHOHbI METAJLJIOB)

Pacuémmnuie 3a0auu

PacuéThl Maccel BeljecTBa Uin 06bEMa ra3oB 0 U3BECTHOMY KO-JIMYECTBY BeIleCTBa, Macce WM 00BEMY
OJIHOTO M3 YYaCTBYIOLIUXB PEAKIIUU BeLleCTB; pacyéThl Macchl (06'bEMa, KOJUIECTBA Bellle- CTBA) MPOAYKTOB
PeaKLHH, eCTH OZHO U3 BEILECTB UMEET NPUMECH

XUMMA U KN3Hb

Ponp xuMuu B o6ecriedeHUU 3KOJIOTMYECKOM, SHEPreTHYECKOH W MUILEBOH 6e30MacHOCTH, Pa3BUTHH
MeuUUHEI [lOHATHE 0 HAy4- HBIX METO/AX MMO3HAHUS BeLIeCTB U XUMUYECKUX PeaKIui

[IpencraBieHust 06 OOLHUX HAYYHBIX NPUHIMIAX TPOMBIIIJIEH- HOTO IOJYYEeHHs] BOXKHEUIIHUX BELECTB

YesloBEK B MHpe BeIleCTB U MaTEPHUAJIOB: BOXKHEHIINE CTPOU- TeJIbHbIE MaTePHUaJIbl, KOHCTPYKIMOHHbIE
MaTepHuasibl, KPACKH, CTEKJIO, KEpAaMUKa, MaTEPHAJIbl [JIsl 3JIeKTPOHUKH, HaHOMaTepua- Jibl, OpraHn4yecKue
Y MUHEpaJIbHbIEe YA0OpEHUs

XuMUs U 3[]0pOBbe 4YeJIOBEeKa: MpaBWJiA KCIOJb30BAaHHS JIEKAp- CTBEHHBIX IpenapaToB; MpaBHJA
6€30MaCHOTO UCIO0Jb30BaHUs Npe- MapaToB ObITOBOM XMMUU B MOBCEJHEBHOU KU3HU

Mesrcnpeomemnsie ceazu

Peanuzanus MexnpeIMeTHBIX CBs3€d NPU HM3YYEHHUH O6IIed M HeopraHMYecKoW xumud B 11 kisacce
OCYIL[eCTBJISIETC Yepe3 HC- MOJIb30BaHHWE KaK OOIIUX eCTEeCTBEHHO-HAyYHBIX MOHATHUH, TaK M IOHSTHH,
SIBJISTIOLIUXCSI CUCTEMHBIMU JJIsS1 OT/IeIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [[HKJIA

O61Ke ecTeCTBEHHO-HAyYHbIE NMOHSTHUA: HAyYHbIA (AKT, TMIIO- Te3a, 3aKOH, TEOPHS, aHAIU3, CHHTE3,
KJIaccuUKaIus, IepuoJud- HOCTh, HAOII0IeHU e, SKCIIEPUMEHT, MOJIETUPOBAHUE, U3MePeHUE, SIBJIEHUE

dusuka: MaTepus, SHEPTHUsl, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII, PaZJUOAKTUBHOCTb,
MOJIEKYJIAa, JHEPTeTH- YeCKUHW YpOBEHb, BEIECTBO, TeJO, OGBEM, arperaTHOe COCTOSTHHE BeIecTBa,
¢du3nyeckre BeJMIMHbI ¥ eIMHUIBI UX U3MepPeHUs, CKO-POCThb

Buosiorus: kjieTka, opraHu3M, 3KOCHCTeMa, O6uocdepa, MaKpO-U MUKPO3JIEMEHThI, BUTAMHUHBI, 0OMEH
BEI[eCTB B OpraHu3Me

['eorpadusi: MUHepasbl, FOPHBIE TIOPO/bI, MOJIE3HBIE UCKOTIAe- MbIE, TOIJINBO, PeCYPChHI

TexHOMIOTHSA: XUMUYECKasi TPOMBIILJIEHHOCTh, METAJLIYPIus, MPOU3BOJICTBO CTPOUTENbHBIX MaTEPHUAJIOB,
CeJIbCKOXO035IMCTBEHHOE MMPOU3BO/CTBO, MUILEBast MPOMBILIJIEHHOCTD, papMarieBTHYeCKasiIPOMbIIJIEHHOCTD,
MPOU3BOJCTBO KOCMETHYECKUX MPEeNnapaToB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MaTEPHAJIOB, 3JIEKTPOHHAs



Npo- MbIIIJIEHHOCTb, HAHOTEXHOJIOTUH

TEMATHUYECKOE TINAHWPOBAHWE YYEBHOIO TIPEAMETA «XUMHS»

Y4yeOHbIn npegmeT «Xumusa» (6a3oBbIA YPOBEHb)

Bcero 70 4, u3 HUX 6 4 — pe3epBHOEe BpeMsl

10K/JIACC. OPTAHMYECKAA XMMUA

1 4 B Hezesro, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

[IpuMepHbBIE TEMBI,
pacKpbIBaOLye JaHHbII
pa3/ies1 MporpaMmsl, 1
KOJINY€eCTBO YacoB, OTBO-
JAMMOe Ha UX U3yYyeHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/BI A€ATEJIbHOCTH
o6yvyamomuxcsa

Pa3zgen 1. TeopeTuyecKrue OCHOBBI OpraHUYeCcKO xumMuu (3 4)

Tema 1. [IpeameT [IpenMeT opraHM4ecKol XUMUM: eé BO3-
opraHvye cKoi XMUMHH. HUKHOBEHHe€, Pa3BUTHe U 3HaYeHNe B

Teopusa xumMuye cKkoro MOJIy4eHH Y HOBBIX BellleCTB U MaTepUaloB
CTPOEHUsI OpraHM4ecKux | Teopust CTpOEHUs] OpraHMYeCcKUX coeJJMHe- HUH
coeauHeHui (3 4) A M ByTnepoBa, eé 0CHOBHBIE 10JIO- XKEHHUS

CTpyKTypHble GOpPMYJIbI OPraHH- YeCKUX
BellecTB ['oMosiorus, nusomepus XuMuy eckast
CBSI3b B OPraHUYeCKHUX COeAU-HEHUSX:
KpaTHble CBfI3Y, G- U M-CBA3U

[IpencrasyieHue o KiaccuUKALMH Op-
raHu4ecKkux BelulecTB HomeHkIaTypa
OpTaHHUYEeCKUX COeAMHEeHNH (cucTeMa-
THYeCcKasi) U TPUBUAIbHbIe Ha3BaHUS
BaKHeEHNIINX Mpe/[CTaBUTeIEN KJ1accoB
OpTaHUYEeCKHX BELECTB

6 PackpblBaTh CMbICA HM3y4YyaeMbIX MOHATHHN
(BBISIBJISITH MX XapaKTepPHbIEe IPU3HAKH ),
YCTaHABJUBATb UX B3aHMOCBSI3b

6 [IpUMeHSATh MOJIOXKEHUS] TEOPUU CTPOe-HUS
OpraHUYeCcKUX COeZiMHeHUN
A M ByT/iepoBa Ji1s1 06'bsICHEHUS
3aBUCHMOCTH CBOKCTB BELIECTB OT UX
COCTaBa U CTPOEHUs

6 Vcronp30BaTh XUMHUYECKYIO0 CHMBOJIU- Ky
JUISI COCTaBJIEHHS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEH-
HOH) $opMys1 OpraHUYEeCKUX BelleCTB

6 OnpenensaTb BUAbl XUMUYECKOU CBSA3U
(oanHaApHBIE, KpaTHbIE) B OPraHUy eCKUX
COeJIUHEHHSIX

XUMMA (BA30BbIM YPOBEHb). 10-11 knacchl
31

JeMoHcTpanuu

e  O03HaKOMJIEHUe C 06paslaMu OpraHu-
YeCKHUX BELIeCTB M MaTepuajaMHd Ha HUX
OCHOBE;

e  ONBITHI 10 TPEBPALEHHU IO OpraHuye-
CKHUX BeLLeCTB NPU HarpeBaHUM (IJiaBJie-
HUe, 00yTJIMBaHUE U TOPEHUE)

Jla6opaTOpHBIi ONBIT

®  MoJeJMpOBaHHE MOJIEKYJI OpraHuye-
CKHUX BeIeCTB

6 PackpbIBaTb po/ib OpraHUYecKol XMMHUUB
>KU3HHU 4YeJI0BeKa, UITIOCTPUPOBATD CBA3b C
JPYTUMU HayKaMH

6 Hab6uronarb M omnuchbIBaTh AEeMOHCTpaly-
OHHBbIE OINBITHI; MPOBOAUTH W OIHUCHIBAThb
JIabopaToOpHBIE OMBITHI

Pasgesn 2. YrieBogopoanl (12 4)




Tema 2. [Ipe seibHbIE
yIJ1IEBOJOPOAbI —
aJIKaHbl (2 4)

AJKaHBI: COCTaB U CTPOEHUE, FOMOJIOTHU-
yecKul psjg MeTaH U 3TaH — NPOCTe-
IIMe NpeACTaBUTeNH alKaHOB: pu3UNYe-
CKHe M XUMHUYecKHe CBOMCTBa (peaKkLuu
3aMellleHHUs] ¥ TOPEeHUs ), Hax0X/AeHre B
npupoje, MoJydeHre U NpUMeHeHHe

6 PackpbIBaTh CMbICJ U3y4YaeMbIX MO- HATHH
(BBIAAB/ISITH UX XapaKTEPHbIE MPU3HAKH ),
yCTaHaB/IMBaTb UX B3aHMO-CBSI3b,
HCI0JIb30BaTh COOTBET CTBYIOL Y €[IOHATHS
IPY OIMCAaHUU COCTaBa, CTPO- EHUs U
NpeBpalleHUi OpraHuyecKux coeJMHeHN N

6 Hcrnonb3oBaTb XMMUYECKYH0 CUMBOJIH- KY
JUIS1 COCTaBJIEHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaILéH-
HOH) $OopMys1 OpraHUYEeCKHX BellecTB

6 YcTaHaBJMBATb IPUHA/IEKHOCTD Be- LIeCTB
K ollpefieJIEHHOMY KJ1acCy yrJie- BOAOPOJOB
TI0 COCTABY ¥ CTPOEHUIO, Ha3blBaTh UX 110
CHCTeMaTH4eCcKOl HO-MeHKJIAType;
NPUBOJUTH TPUBHAIbHbIE

Paboyas nporpamma
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Ipooonicenue

IIpumepHbIE TEMBI,
packpbiBaIye JaHHbIHA
paszeJ1 NporpaMmal, 1
KOJIMY€ECTBO 4acoB, OTBO-
JMMOe Ha UX U3y4YeHHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa

Tema 3. HempepenbHble
yI/1eBOJOPOABI: aJIKEHBI,
aJIKaAyieHbl, aJIKUHBI
(64)

AJKeHBI: COCTaB U CTPOEHUE, FOMOJIO-
ru4yecKkull psaj JTUJIeH U NPONUJIeH —
npocTeliive MpejCcTaBUTENH ATKEHOB:
du3nvecKre U XUMHUYeCcKU e CBOMCTBa (pe-
aKIUY TMAPHUPOBaHHUS, TaJIOTeHUPOBAHUS,
rUApaTalyy, OKUCJIeHUs U I0JMMepH3a-
L[UH), OJy4eHHe U NIpUMeHeHUe

Anxapuens! byragueHn-1,3 u MmeTunoy-
TagueH-1,3: cTpoeHue, BaxkHelI e
XUMHYecKHe CBOMCTBa (peakuys NoJuMe-
pusanuu) [losyyeHre CHHTETUYECKOTO
Kay4yyKa U pe3uHbl

ANKUHBL: cOCTaB U 0COGEHHOCTH CTPOe- HUl,
rOMOJIOTMYEeCKUH psAfL ALeTuleH —
MPOCTENIINI MPeICTaBUTENb aJIKUHOB:
COCTaB, CTpoeHue, GU3UIECKUE U XUMU-
YecKue CBOMCTBA (peakuuu ruApupoBa- Husl,
rajJloreHUpOBaHUsl, TU/IpaTally, TOPEeHHs),
MOoJIyYeHU e U NIpUMeEHEHH e

Ha3BaHUsl OT/eJbHBIX NPeACTaBUTENeN
YTJIEBOIOPO/IOB

6 OnpenenaTb BUAbl XUMUYECKOW CBA3U B
MoOJIEKYJIaX YTJIEBOJOPO/0OB; XapaKTe-
pY30BaTh 3aBUCHMOCTb PeaKI[MOHHOU
CMOCOGHOCTH YTJIEBOZOPO/IOB OT KPAaTHO-
CTU KOBaJIEHTHOU CBSI3U

6 XapaKTepHu30BaThb COCTaB, CTPOEHHUE,
npuMeHeHue, U3NYeCKUe U XUMUYe- CKUe
CBOMCTBA, Ba¥KHeEHIIIHe CII0COObI
MOJIy4Y€eHUs] TUITUYHBIX NP €A CTAaBUTENEN
pa3/IMYHbIX KJIACCOB YTJIEBOI0POI0B
(meTaHa, 3TaHa, 3ITUIEH], ALleTUIIEHA,
OyTazaueHa-1,3, 6eH3o.1a)

6 BbISIBJISITb TEHETUYECKYIO CBSI3b MEX/AY
YIJIEBOIOPOJaMU U MOATBEPKIATD €€
HaJIM4YKe YpaBHEHUS MU COOTBETCTBY10- I[UX
XUMUYECKUX PEaKLU C UCI0JIb30-BaHHEM
CTPYKTYPHBIX GOpMyJT

6 XapaKTepHu30BaTh UCTOYHUKHU yTJIEBO-
JIOPOZHOTO ChIpbsi (HEDTh, MPUPOHBIN
ras, yroJjib), Cioco6bl Ux epepaboTKU U
MpaKTHYeCcKoe IPUMeEHEHUe 0JIydae-MbIX
MPOJYKTOB

XUMMA (BA30BbIM YPOBEHb). 10-11 knacchl
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Tema 4. ApomaTudeckue
yr1eBoJopo bl (2 4)

Apennbl BeHsou: cocTas, cTpoeHue,
dusnyecKre 1 XMMHUYecKHe CBOMCTBA
(peakuuu raJoreHUpOBAHUS U HUTPOBA- HUSA),
HoJiy4eHre ¥ npuMeHeHue Toay- on: cocmas,
cmpoenrue, (]m3ultec;<ue U Xumu4eckue ceolcmaed
(peakyuu 2anoze- HUPOBGAHUS U HUMPOBAHUS),
nosyuenue u npumenerue TOKCUYHOCTb apeHOB
['eHeTH4Yeckas CBAA3b yIJIEBOAOPO/IOB, TPH-
HajyIeXalliiX K Pa3JIM4YHbIM Kj1accaM

Tema 5. [IpuposHbie
HCTOYHUKH YIJIEBOAOPO-
JI0B U MX mepepaéoTkKa
(2 4)

[IpuposHbIe HCTOYHUKU YIJI€BOLOPO/OB
[IpupoHbIH ra3 v oMy THbIe HEDTIHbIE ra3bl
HedTp 1 eé npoucxoxaenue Cno- co6bl
nepepaboTKU HeTH: TeperoHKa, KPeKUHT
(TepMUYECKUH, KAaTAIUTHYE- CKUH), TUPOJIHU3
[IpoayKThI epepaboTKUHEDTH, UX
NpUMeHeHHe B IPOMBIIIEH- HOCTH U B OBbITY
KameHHBIH yro/ib U IPOJAYKTHI ero
nepepadboTKu

JeMoHcTpanus
e  KoJuteKIMH «HedpTb» U «YTOJIBY»
Jla6opaTopHbIe ONBIThI

e  03HaKOMJIEHME C 06pasLaMy IUIacT-
Macc, Kay4yKoB U Pe3UHbI;

®  MoJleJIMpOBaHME MOJIEKYJ YIJIeBOA0PO-
JIOB U I'aJIOreHONPOHU3BOAHBIX

6 icriosib30BaTh eCTeCTBEHHO-HAYYHble METO/bI
N03HaHUS — NpPOBeJeHue, HabNoAeHe U
oIrcaHHe XMMHYeCKOTr03KCIIepUMeHTa
(1abopaTopHble U MpaK-TUYECKHUe PabOThI)

6 CnemoBaTh MpaBUJIaM Oe30macHol pa6o-
ThI B JIaGOpPaTOPUHU NPU HMCHOJIb30BaHUU
XUMHUYeCKOH MocyAbl U 060pyA0BaHUSAA
TaKXKe [TpaBUIaM o6 pallleHus C Be-
IleCTBAMU B COOTBETCTBUU C UHCTPYK-
LIUSIMU 10 BBIIIOJTHEHUIO J1ab0paTOPHBIX
OIBITOB ¥ TPAaKTUYECKUX PabOT MO
MOJIy4YeHHI0 ¥ U3y4YeHUI0 OPTaHUY eCKUX
BeleCTB

6 I[IpeAcTaBAATE pe3yJbTaThbl 3KCIIEPUMEH-
Ta B popMe 3anucyu ypaBHEHUH COOTBeT-
CTBYIOIMX peaKUMH U Jie/laTb BbIBOJbI HA
UX OCHOBeE

6 [IpoBOAUTE BBIYMCIEHHS 1O YPAaBHEHUIO
XMMUYECKON peakLuu

6 CaMOCTOSITe/IbHO IIJIAHUPOBATb U
OCYILeCTB/ISATh CBOIO I03HABATE/IBHY IO
JleITeIbHO CTb; IPUHUMATb aKTUBHOE
ydacTve B pyNIOBON y4eGHOU AesTesb-
HOCTHU

Paboyas nporpamma
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Ipooonicenue

IIpumepHbIE TEMBI,
packpbIBaIye JaHHbIHA
paszeJ1 NporpaMmsl, 1
KOJIMY€ECTBO 4acoB, OTBO-
JMMOe Ha UX U3y4YeHHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa

IIpakTHYeckas pa6oTa

N2 1 [lonyyeHue 3TUIEHA U U3yYEHHEETO
CBOMCTB

BblruncieHus:
— M0 ypaBHEHUIO XUMUYECKOH peaKI[uu
(maccel, 06bEMa, KOJIMYECTBA HUCXOJHO- IO
Bell|eCTBa UJIH NTPOAYKTA PeaKIUH 110
M3BECTHBIM Macce, 00'bEMY, KOJIUY€ECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB U IPO-
JIYKTOB PeaKII1H)

Paszgen 3. Kuciopoacoaep:xamue opraHudyeckue coeguHeHus (12 u)

Tema 6. COUpPTHI.
®eHon (3 4)

[IpenenbHble 0JHOATOMHBIE CIUPTHI Me-
TaHOJI ¥ 3TAHOJI: CTpoeHUe, prsHdecKue U
XUMHUYecKHe CBOMCTBA (peakiyH ¢ ak-
TUBHBIMU MeTa/1JIaMH, FaJloreHOBOA0POAa-MH,
ropeHue), npuMeHeHre BogopoHas cBs3b
JelicTBUe MeTaHoJ1a U 3TaHOJ1a HA OPTraHU3M
yesloBeKa

MHoroaToMHble CIUPTh! ITUIEHIJIUKO/Ib U
[JIMLEPUH: CTPpOeHUe, U3NYecKue U
XUMHYECKHE CBOMCTBA (B3au MO/ el CTBHE CO
I{eJIOYHBIMU MeTa/JIaMH, KaueCTBeH- Hast
peakuys Ha MHOTOATOMHBIE CIUPTHI)

6 PackpbIBaTb CMbICJ U3y4YaeMbIX I10- HATUHU
(BBIAAB/ISITH UX XapaKTEPHbIE MPU3HAKH ),
yCTaHaB/IMBaTb UX B3aHMO-CBSI3b,
HCI0JIb30BaTh COOTBET CTBYIOL U €[IOHATHS
IPY OIMCAaHUU COCTaBa, CTPO- EHUs U
IpeBpalleHUi OpraHuyecKux coeJUHeHN !

6 Mcrosib30BaTh XMMUYECKYI0 CUMBOJIUKY LIS
COCTaBJIEHUS] MOJIEKYJISPHBIX
Y CTPYKTYPHBIX (pa3BEPHYTOH, CO-
KpauiéHHOH) GopMyJ1 OpraHuyeCcKHUXBeEILeCTB




XUMMA (BA30BbIA YPOBEHb). 10-11 knacchl
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JericTBue Ha opraHusM desnoBeka [lpu-
MeHeHMe IJIUIepUHA U STH/IEeHIJTUKOJIS

®enos CTpoeHre MoJIeKyJibl, pU3nUe-CKUE U
XUMUYeCKHe cBo¥cTBa ¢peHos1a TOKCHYHOCTD
¢denosa [Ipumenenue penosa

Tema 7. Anbaerupl.
Kap6oHoBbIe KHC/O0TBI.
CioxHble 3¢upsbl (7 4)

Anpperuapl v kemonvi opManberug,
aleTalbJeru/i: CTpoeHue, pusnveckue U
XUMUYECKHEe CBONCTBA (peaKIuK OKUC/Ie-HUS
Y BOCCTAHOBJIEHUS], Ka4€CTBEHHbIE PEAKIINH ),
MoJIyYeHHe U MpUMeHeHH e

Ayemon: cmpoenue, puzuieckue u Xumu-4eckue
ceolicmea (peaxkyuu OKUCTIeHUs U
60CCMAHOGIIeHUs), NOTYYEHUE U NPUMe- HEHUe.

YcTraHaB/IMBaTh NPUHAAJIEXKHOCTD
BEIL[eCTB K ONpeJeJIEHHOMY KJIAcCy IO
COCTaBy U CTPOEHHIO, HA3bIBaTb HX IO
CUCTEMATUYECKON HOMEHKIIATYpE;
MPUBOAUThL TPUBHAIbHbIE Ha3BaHUSA
OTZENBHBIX NPeJCTaBUTENEeHd KUCIOPO-
coZlep>Kalliix COeUHEeHUN

6 XapaKTepHu30BaTh COCTAB, CTPOEHHUE,
npUMeHeHH e, GU3UYeCcKHe U XUMHYe- CKHe
CBOMCTBA, BXKH eHI1IMEe CIOCOOBI MOJIyY eHUs
TUIUYHBIX [P EACTAaBUTENeH Pa3InYHbIX
KJIACCOB KU CIOPO/ICOIepKa-1IUX
coeiMHeHUH (MeTaHOJIa, 3TAHOJIa,
rJIHIepuHa, perosa, GopManbaeruaa,
alleTaTbJeru/ia, YKCYCHON KUCJIOTHI,
[JII0KO3bl, KpaxMaJla, [eJIJIH0JI03bl);
BBISIBJISITh [€HETUYECKYI0 CBSI3b MEX- Iy
HHUMH U NOJATBEPK/AATD €€ HaJIuunue
YpaBHEHHUSIMU COOTBETCTBYIOLIUX XU-
MUY ECKUX PEaKIUH C UCIOb30BaHUEM
CTPYKTYPHBIX GopMy

6 OmnuceIBaThb COCTaB, XHUMHYECKOe CTpPO-
eHle U NpPUMEHEHHE >XUPOB, XapaKTe-
pY30BaTh UX 3HAYEHHE [Jis >KU3HeJes-
TEJBHOCTH OPTaHHU3MOB

6 Oco3HaBaTh OMACHOCTb BO3/EHCTBHUSA Ha
JKHMBBIE OpPraHHU3MbI OTIpe/e/1EHHBIX
OpTaHUYEeCKUX BELIECTB U MOSICHATH Ha
NpUMepax CHocobbl yMEHBUIEHUS U IIpe-
JIOTBpAllleHUsI UX BPELHOTO BO3JeHCTBUA HA
OpraHU3M YeJioBeKa

Paboyas nporpamma
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Ipooonicenue

[IpuMepHbIE TEMBI,
pacKpbIBaOLye JaHHbII
pa3/ies1 MporpaMmsl, 1
KOJINY€eCTBO YacoB, OTBO-
JAMMoOe Ha UX U3y4YyeHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa

OZHOOCHOBHBIE Npe/iebHbIe KAPOOHO- BbIE
KUCA0Tbl MypaBbHHasA U YKCycC- Has
KUCJIOTBI: CTpOeHUe, GU3UYEeCKHE U
XUMHYECKHE CBOMCTBA (CBOMCTBA, 061He

JUISI KJlacca KU CJIOT, peakus 3Tepuduka-
LUU), HOJydYeHHe U NMpuMeHeHne CTeapu-
HOBasl U 0JIEMHOBasi KUCIOThI KaK NpeJ-
CTaBUTEJ/IU BbICUINX KAPOOHOBBIX KUC/IOT
MbL1a Kak COJIM BbICIIMX KapG0HOBBIX KUC/IOT,
WX Molollee J1elCTBHEe

CrnoxxHble 3QUpPBI KaK NPOU3BOAHbIE
KapO6OHOBBIX KUCIOT ['MAPOIN3 CI0K- HBIX
3¢upoB Kupsl ['uapoIN3 XKUPOB
[IpumeHenue xxupoB buosioruyeckas posb
JKUPOB

6 Mcrio/1b30BaTh €CTECTBEHHO-HAY4YHbIE METO/IbI
H03HaHUsl — NPOBeJeHYe, HAGMI0JeHH e U
OIlMCaHN e XUMUYeCKOT03KCIIEPUMEHTA
(/1aGopaTopHble U MpaK-TUYECKHUe PabOThI)

6 CiemoBaTh MpaBuJiaM 6e30macHOi pa6o-
ThI B JIaGOPaTOPHH NPH U CMOJIb30BAHUU
XMMHUYECKOH MOCy/Abl U 000pyJ0BaHUs,A
TaKXKe NpaBUIaM o6palleHus C Belle-
CTBaMH B COOTBETCTBUU C HHCTPYKLUS- MU
BBINOJIHEHUsI JIaG0PATOPHBIX OINBITOBU
HNPaKTHUYECKUX PAOOT MO MOJYYEHHIO U
W3y4Y€HHI0 OPTaHUYECKUX BELECTB

6 IlpeAcTaBAATh Pe3y/bTaTbl IKCIEPUMEH-TA
B $opMe 3anucy ypaBHEHUH COOTBET-
CTBYIOIIMX PEAKLMH U JiesaTh BbIBOJbI HA




Tema 8. YrvieBojbl (2 4)

YraeBopbl: cocTaB, kaaccu prKanus
yIJIeBOIOB (MOHO-, AU- ¥ MOJIM CAXapU/ibl )
['n1o0k03a — nmpocTellIMi MOHOCAXapUAa:
0COGEHHOCTHU CTPOEHHS MOJIEKYJIbl, GU3HU-
YyecKHe U XHMHUYecKre CBOHCTBa (B3anMo-
JerictBue c rugpokcugoM menu(ll), okuc-
JIeHHe aMMHaYHbIM PacTBOPOM OKCHJA
cepe6pa(l), BoccTaHOB/IEHHE, OPOKEHHE

UX OCHOBeE

6 [IpoBOAUTE BBIYMCIEHHS 10 YPAaBHEHUIO
XMMUYECKON peakLuu

6 CaMOCTOSITe/IbHO IIJIAHUPOBATb U
OCYILeCTB/ISAATh CBOIO I03HABATE/IBHY IO
JleITeIbHO CTb; IPUHUMATb aKTUBHOE
ydacTve B pyNIOBON y4eGHOU AesTesb-
HOCTHU

x
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MMMA (BA3OBbIA YPOBEHD). 10-11 Knaccbl

[JII0KO3bl), HAXOXK/ €HUE B IPUPO/IE, TPH-
MeHeHHe, 6UoJIorudeckas posb PotocuH-Te3
®pyKTO3a KaK U30MEp I[VIIOKO3bI

Caxaposa — npedcmagumens oucaxapu- 008,
2UOPOTIU3, HAXOHCOEHUE 8 NPUPOOE UNPUMEHEHUE.

Kpaxmau 1 ne/uiiosi03a Kak NPUPOJ- Hble
nosuMepbl CTpoeHue KpaxMasia U
1e/u110/103bl PU3NUecKUe U XUMUYeCKHe
CBOMCTBAa KpaxMasa (THAPOIIN3, Kade-
CTBEHHasl peaKLMsl C HOL0M)

JlaGopaTopHbI€e ONbITHI
® TOpEeHHE CIUPTOB;
e  oKHucJeHHe 3TaHoJsa okcuzgoM Menwu(ll);
e  B3aMMO/IEHCTBHE TJIMIEPUHA C TUAPOK-
cugom meau(ll);
e  OKMHCJ/IEHHUE a/lb/lerH/[0B aMMHUAYHbIM
pacrBopoM okcuga cepebpa(l) u ruapok-
cugom meau(ll);
®  B3aMMOJIEHCTBHE KpaxMala C HOA0M

IlpakTHYeckass pa6oTa

N2 2 CBoiicTBa pacTBOpa YKCyCHON KU C-JIOThI
BoiuucieHus

— M0 ypaBHEHUIO XUMUYECKOH peaKI[uu
(Mmaccel, 06bEMa, KOJIMYECTBA HUCXOJHO- IO
Bell[eCTBa UJIH NTPOAYKTA PeaKIUH 110
HW3BECTHBIM Macce, 00'bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOJHbIX BEIIECTB WU IPO-
JIYKTOB PeaKII1H)

Paboyas nporpamma
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Oxonuanue

IIpumepHbIE TEMBI,
packpbIBaIye JaHHbIHA
paszeJ1 NporpaMmsl, 1
KOJIMY€ECTBO 4acoB, OTBO-
JMMOe Ha UX U3yYeHHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa

Pasgen 4. A3oTcoaep:xauiye opraHu4ecKue coeJuHeHuA (3 4)




Tema 9. AMUHBI. AMU-
HOKUUIOTHL Besiku (3 4)

Amunel. Memunamun u anuauH: co- cmas,
cmpoenue, pusuyeckue u Xumi- HecKue
ceolicmea (2opeHue, 83aumooeli-cmeue ¢ 80001
u Kuciomamu).

AMMHOKHC/IOTHI KaK aM poTepHbIe opra-
HUYecKHe coerHeHns: Pusnyeckue u
XUMUYECKHe CBOMCTBA AMUHOKHUCIOT (Ha
npuMepe mIUNUHA) Buosiornyeckoe 3Ha-4yeHUe,
aMHUHOKHUCIOT [lenTH bl

Besiku Kak NpUpoJHbIE BEICOKOMOJIEKY-
JIIpHBIE coeauHeHus [lepBUyHas, BTO- pUuHas
Y TPEeTH4YHas CTPYKTypa 6eJKoB XUMHUYeCKue
CBOMCTBA OEJIKOB: TH/POJIN3,JeHaTypalus,
KaueCTBEHHbIE PeaKL U HabeTKU
JleMoHCTpanumn
JleHaTypalus OeJKOB MPU HarpeBaHUU;

[BETHbIE PEAKIIUU OEJIKOB

6 PackpbIBaTh CMbICJ U3y4YaeMbIX MO- HATHH
(BBIAAB/ISITH UX XapaKTEPHbIE MPU3HAKH ),
yCTaHaB/IMBaTb UX B3aHMO-CBSI3b,
HCI0JIb30BaTh COOTBET CTBYIOL Y €[IOHATHS
IPY OIMCAaHUU COCTaBa, CTPO- EHUs U
NpeBpalleHUi OpraHuyecKux coeJMHeHN N

6 Hcrnonb3oBaTb XMMHUYECKYH CUMBOJIH- KY
JUIS1 COCTaBJIEHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEH-
HOH) $OopMys1 OpraHUYEeCKHX BellecTB

6 OnpeieIATh IPUHAJJ/IEKHOCTb BEleCTB K
onpezieéHHOMY KJIAcCy MO COCTaBy U CTPO-
€HHI0, Ha3bIBaTh UX 110 CUCTEMATHYeCKON
HOMEHKJIaType; NPUBOJUTb TPUBUATbHbIE
Ha3BaHUS OTAE/NbHBIX [IPeJCTaBUTeN el

6 XapaKTepu30BaTh COCTaB, CTPOEHHUE,
NpUMeHeHUe, PU3NIecKHe U XUMHUYe- CKHe
CBOMCTBA, BaXKH eHIIMe CIOCOOBI MOJIyYeHUs
TUNUYHBIX IPeJ CTaBUTeI el
a30TCo/ieprKallUX COeAMHeHUH (TIMLUHaN
6eJIKOB)

6 IlosicHATH Ha MpUMepax 3HayeHUe Ges-KOB
JUIsl OpraHy3Ma 4esoBeKa

6 icriosib30BaTh eCTeCTBEHHO-HAY4YHble METO/bI
MO3HaHMUA — HAbJII0JaTh U ONKCBIBATh
JIeMOH CTPaLlUOHHBIN 3KCIIe-PUMEHT

6 CaMOCTOSITe/IbHO IJIAHUPOBATb U OCY -
IeCTBJIAATh CBOIO [I03HABATEJIbHYIO Jles-
TeJIbHOCTb; TPUHUMATh aKTUBHOE y4acTHEB
IPYNIOBOY Y4eOHOU AeATeTbHOCTH

Paspes. 5. BoicokoMoJleKyJ IsIpHbIe coeAuHeHUs (2 4)

Tema 10. [LnacTmaccsl.
Kay4yyku. BosiokHa (2 4)

OCHOBHbIE NOHATHS XUMUH BBICOKOMO-
JIEKYJIIPHBIX COeZIUHEeHHH: MOHOMep,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTeNeHb
MOJIMMePU3aLUH, CPeJJHSS MOJIeKy IsIpHast
Macca OCHOBHbIe MeTO/bl CHHTE3a BbICO-
KOMOJIEKYJISIPHBIX COeJUHEeHUH — TO0JIU-
MepH3alysa U N0JMKOHAEH calus

TThacmmaccyl (noausmuien, nOTURPONU-IeH,
ROJUGUHUTXIOPUO, NOTUCIUPOT).
Hamypanenouii u cunmemuueckue kay- wyku
(6ymaouerosbviil, X10pOnpeHOBbliL U
u30npeHoebill). Bookna: namypanibHbie(X10noK,
wiepcmy, WENK), UCKYCCmeeH- Hble (ayemamHoe
60JI0KHO, BUCKO3a), cunmemuyeckue (KanpoH u
naecam)

JeMoHcTpanus

— 03HAKOMJIEHHE C 06pa3LaMu IPUPOJ-HbIX
U HCKYCCTBEHHBIX BOJIOKOH, ILUIACT- Macc,
Kay4yKOB

6 BiiazeTh U3y4aeMbIMU XUMU4ECKUMU
MOHATHUSAMU: PACKPbIBaTb CMbIC/ U3y4Ya-
eMbIX IOHAATUH U IPUMEHATb 3TU NOHSA-TUS
NPY ONHCAHUU COCTaBa U CTPOEHUS
BBICOKOMOJIEKYJIIPHBIX OpPraH1Y eCKUX
BElLIEeCTB, A1 06bSICHEHUS OT/e/IbHBIX
$aKTOB U SIBJIEHU I

6 Mcros1b30BaTh XMMUYECKY0 CUMBOJIMKY AJIS
COCTaBJIEHUS CTPYKTYPHBIX GOpMyJIBEIeCTB
Y ypaBHEHUH peakl Wi N0JIU- MepU3aluu U
MOJIMKOH/eHC a1

11K/JIACC. ObLLUAA M HEOPTAHMYECKAA XMMKNA

1 4 B HegeJto, Bcero 35

Y, U3 HUX 3 4 — pe3epBHOe BpeMs

[IpuMepHbIE TEMBI,
pacKpbIBaIIMe JaHHbII
pa3/ies1 MporpaMmsl, 1
KOJINYeCTBO 4aCOB, OTBO-
JAMMoOe Ha UX U3yYyeHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa




Pasgen 1. TeopeTnueckue ocHOBbI XumMuM (12 4)

Tema 1. CrpoeHue aTo-
MoB. [leproanye ckui
3aKoH u [lepuoanyeckas
CHCTeMA XUMHYeCKHX
asiemeHTOB /I. U. MeHae-
neeBa (3 u4)

XuMHuuecku aneMmeHT AToM fzapo aToMma,
M30TOIBL JJIEKTPOHHAs 060/104Ka
JHepreTHYeCcKHe YPOBHHU, NOyPOBHU
AToMHEbIE OpOUTANY, S-, p-, d-37IEMEHTHI
Ocob6eHHOCTH paclpejielleHUs] 3JIeKTPO- HOB
10 OpOUTAISAM B aTOMaX 3J1eMEHTOB NePBbIX
YeTbIPEX NePUO0B JNIeKTPOHHas
KOH}UTypanusi aToOMOB

[Tepuoaunyeckuit 3akoH U [lepuoaundeckas
CHCTeMa XMMHYECKHX 3/IEMEHTOB

I W MenpeneeBa CBsi3b nepUOUYECKO-TO
3aKkoHa U [leproguyeckoit cucTeMbl
xuMU4Yeckux 3nemeHToB /I U Menpesne- eBa
C COBpeMEHHOM TeopHel CTpOeHUsl aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYEeCKUX 3JIEMEHTOB

Y 06pasyeMbIX UMU MPOCTBIX U CJOKHBIX
BellleCTB 110 TPyINaM U nepHojaM

6 PackpbIBaThb CMbICI U3y4YaeMbIX 110-
HAATUH (BBIABJATH UX XapaKTepHble
NPU3HAKK), yCTaHaBIWBaTh UX B3au-
MOCBfI3b
6 PackpeIBaTh CMBIC/ IEPHOJUYECKOT0 3aKOHA
[ Y MenpeneeBa u |eMOH- CTPUPOBATb €ro
CHCTeMaTHU3UPYIOLLY 0,00 b1 CHUTEIbHY 0 U
MPOTHOCTUYECKYIO PYHKIIMHU
XapakTepu3oBaTb 3JIEKTPOHHOE CTPO-
eHHe aTOMOB XHUMHYECKHUX 3/J1eMEeHTOB

o

1—4 nepuo/i0B, UCIIOJb3YS IOHATUSA

«S$-, p-, d-3JIEKTPOHHbIE OpGUTANNY,
«3HepreTU4ecKre YpOBHU»

OOBACHATL 3aKOHOMEPHOCTH H3MeHe-
HUSl CBOMCTB XMMHYECKHX 3JIEeMEHTOBHU
HX COeJJMHEHUH IO Mepuojam

u rpynnam [leproryeckoit cucTeMbl

o

XUMUY ecKuXx asieMeHTOB /I U MeHje-neeBa

3HayeHuUe NepPUOANYECKOT0 3aKOHAB
pPa3BUTHUHU HAyKU

JeMoHCcTpanuu

Buzabl Tabauy «llepuoguyeckas cucrema
XUMUYeCKUX 31eMeHTOoB /I U MeHiene- eBax»

Tema 2. CrpoeHue
BelllecTBa. MHoroo6pa-
31e BelecTB (4 4)

CTpoeHue BelecTBa XuMHUuecKas CBsA3b Bujibl
XUMUYeCKOH CBsA3U (KOBaJleHTHast
HeIloJIIpHas U N0JIsIpHasi, IOHHas,

MeTa/InY ecKasi) MexaHHW3MbI 06pa30- BaHUs
KOBaJIEHTHOW XU MUY eCKOHN CBsi3U (06 MEHHBII
Y IOHOPHO-aKLeNTOPHbIN ) BogopoaHas
cBA3b BasleHTHOCTB
JeKTpooTpULLaTeNbHOCTb CTeneHb
okucyieHus1 MoHBI: KAaTHOHBI

Y aHUOHBI

BeljecTBa MOJIEKYJISIDHOTO W HEMOJIEKY-
JIIPHOTO CTpO€HHs] 3aKOH IOCTOSIHCTBA
coctaBa BellecTBa THOBI KpUCTa/IAYe-
CKHUX pELIETOK M CBOHCTBA BELLECTB

[ToHATHE O fUCTIEpCcHBIX cucTeMax UcTuHHBIE
Y KOJUIOW/JHbIE pacTBOpbI MaccoBast [0S
BellleCTBa B pacTBope

Knaccuduxkarus HeopraHu4eckux coefiv-
HeHUU HoMeHKJ1aTypa HeopraHU4YecKux
BellecTB ['eHeTHYecKast CBA3b HEOPTaHHU-
YeCKHUX BellleCTB, IPUHA//IEXAIIHX K pas-
JIMYHBIM KJIaccaM

6 PackpbIBaTb CMbICJ M3y4YaeMbIX NOHSA- TUH
(BBILAENATH UX XapaKTEPHbIE MPU- 3HAKK) U
NPUMEHSIThb 3TH NIOHATHS NIPU ONK CAaHUHU
COCTaBa U CTPOEHHS BeLeCTB, A1
06'bSICHEHUSI OT/IeJIbHBIX PpaKTOB
U ABJIEHUH

o

OnpenensTb BU/Jbl XUMUYECKON CBSI3U
(kKoBaJIEeHTHOU, HIOHHOM, MeTa/I4 e-
CKOH, BOJJOPOJHOM) B COEIMHEHUSIX; THII
KPUCTA/LINYECKOH PelléTKU KOH-
KpETHOTO BellecTBa

OnpeznensaTb BaJIEHTHOCTb U CTelleHb
OKMCJIEHUSI XUMHYECKHX 3JIEMEHTOB B

o

COeJMHEeHUAX Ppa3JIM4YHOro CcoCTaBa

o

[IpoBOAUTDL BBIYMCJIEHHSI C HCIIOJb30Ba-
HHEM MOHSTHS «MaccoBas J0J1s1 Bellje- CTBA
B pacTBope»

XUMMA (BA30BbIM YPOBEHb). 10-11 knacchl

41

Paboyas nporpamma
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Ipooonicenue




IIpumepHbIE TEMBI,
packpbIBaLye JaHHbIH
paszeJ1 NporpaMmsl, 1
KOJIMYECTBO YacoB, OTBO-
JMMOe Ha UX U3yYeHHue

OcHOBHOE coaeprxaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yyamomuxcsa

Tema 3. XuMmuueckue
peakuuu (5 4)

Xumunueckas peakuus Kinaccudukanus
XMMHYECKUX peaKLuil B HeOpraHu4 eCKoMu
OpraHMYecKod XMMUHU 3aKOH COXpaHe-HUs
Macchl BeleCTB; 3aKOH COXPaHeHHUs U
NpeBpalleHus SHepTUH NPU XUMUYe- CKUX
peakuusx

CKOpPOCTb peaKlyH, eé 3aBUCUMOCTb OT
pasnuuHbIX GpakTopoB OGpaTUMbIE peak- IUU
Xumnyeckoe paBHoBecue PakKTopsl,
BJIMAIOIIME HA COCTOSIHUE XHUMUYECKOT0
paBHoBecus [lpunuun Jle llatense

JnekTposauTHYecKas auccounanus CuibHble U
cabble 371eKTpoINThl Cpefia BOJHBIX
pacTBOPOB BellecTB: KU CIasd, Hel TpaibHas,
mesiouHasi [lonsimue o 60-00pOOHOM HOKa3ameine
(pH) pacmeopa. Peakiuyu HOHHOr0 06MeHa
Fu6p0.7u3 Op-cAHUYECKUX U HeOp2aHUYECKUX
geuecms.

OKHUC/IUTEeNbHO-BOCCTAaHOBU TEJIbHbIE PeaK-
uuu [lonsmue 06 snekmpoause pacnia-608 u
pacmeopoé coneii. [Ipumenenue sneKmponusa.

6 O6'bACHATD 3aBUCHMOCTb CKOPOCTH
XUMUYeCKOH peakIMU OT Pas/INYHbIX
¢dakTopoB

6 Onpeie/ATh XapaKTep CMelleHUs XU-
MHY€eCKOTO PaBHOBECHS B 3aBUCUMOCTHOT
BHeEIIHero Bo3zaelcrBus (npuHuun Jle
[llaTenbe)

6 CocTaBJIATb YpaBHEHUS peaKL i

Pa3/INYHbIX TUIIOB; TOJHbIE U COKpPa-

IEHHbIE HOHHbIE YPaBHEHUS peakIui,

YUYUTBIBAsA YCIOBUS, IPU KOTOPBIX 3TH

peakuuu UAYT A0 KOHIA

[loATBep>AaTH CyleCTBOBaHHE F'eHEeTH -

YeCKOH CBSI3U MeX/y HeopraHU4ecKUMHU

BellleCTBaMU C MOMOIIBI0 YPaBHEHUH cO-

OTBETCTBYIOIUX XUMUYECKUX PeaKIuil

6 [IpoBoAUTE, HAGJIIOAATD U ONUCBIBATh
XUMUYeCKUH 3KCIIepUMEHT: 110 OIpe-
JleJIEHUIO Cpefibl BOJHBIX PacTBOPOB
BelIeCTB, BbISIBJIEHUIO YCI0OBUM NIpoTe-
KaHMS peakIi HOHHOTO 06MeHa, U3y-
YEeHUIO BJIMSHUSA Pa3/JIN4HbIX paKTOpOBHA
CKOpPOCTb peaKkLHi

o

XUMMA (BA30BbIA YPOBEHb). 10-11 knacchl
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JeMoHCcTpanuu
e  MOJeNU KPUCTAJIHUYECKUX PeIléTOK;
pasioKeHue NepoKCcHa BOJOPOAaA B

NPUCYTCTBUU KaTalu3aTopa

JlaGopaTopHble paGoOTbI
HpOBe/ieHHE PeaKLuil HOHHOT0 0OMeHa;

e  OmpejesieHUE Cpelbl pAaCTBOPOB Be-
I[ECTB C [IOMOLIbIO0 YHUBEPCATBHOTO

UH/AMKaTOpa
IIpakTHyeckas pa6oTa

N2 1 BivsiHUe pasindHbIX GAaKTOPOB HA
CKOPOCTb XMMHMYECKOH peakuuu

BbruncieHus:
®  pacyeThl C UCIOJIb30BAHUEM ITOHATHUSA
«MaccoBasi [oJIsl pACTBOPEHHOTO Bellle-CTBay;
®  pacyéTbl [0 YpPaBHEHUAM XUMHUYECKUX
peakuuid, B TOM 4HCIE TEPMOXUMHYECKUE

pacdérobl

6 Cie0BaTh NIpaBUJIaM 10JIb30BAHUS
XUMUYECKOU N0Cy101 U 1abopaTopHbIM
060pyAOBaHHEM

6 [IpeAcTaBAATE pe3yIbTaThl XUMUYe- CKOI'0
3KcIepuMeHTa B popMe 3anucu
YpaBHEHUH COOTBETCTBYIOIUX PeaKLUIU
JleJlaTh BbIBOJbI Ha UX OCHOBE

o

[IpoBOANUTE BBIYKC/IEHUA IO YPABHEHU- IM
XMMHUYECKUX peakuud, B
TEPMOXMMHYECKHE PacyéThl

TOM 4HCI€E

Pa3paen 2. Heopranuyeckass XuMus

(16 4)

Tema 4. HemeTa/L/1b1
(84)

HemeTannsl [los0xeHne HeMeTal10B B
[lepuoamnyeckoil cucreMe XMMHAY eCKUX
asieMeHTOB [/l U MeHzeneeBa u 0co6eH- HOCTH
cTpoeHust atomoB Pusnyeckue cBoicTBa
HeMeTa//IOB AJJIOTPONHs He- META//IOB (Ha
npuMepe KUaI0poa, cepbl,pocdopa u

yryiepoza)

6 PackpbIBaTb CMbICJ M3y4YaeMbIX NOHSA- TUH
(BBILAENATH UX XapaKTEPHbIE MPH- 3HAKK) U
NPUMEHSITh 3TH IIOHATHS NIPU ONK CAaHUH
COCTaBa U CTPOEHHS BeLeCTB, A1
06'bsICHEHUSI OT/IeJIbHBIX PpaKTOB
U ABJIEHUH




Paboyas nporpamma

44

Ipooonicenue

IIpumepHbIE TEMBI,
packpbIBaoLye JaHHbIH
paszeJ1 NporpaMmal, 1
KOJIMYECTBO YacoB, OTBO-
JMMOe Ha UX U3yYeHHue

OcHOBHOE coaeprkaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
o6yvyamomuxcsa

XUMHYeCKHe CBOMCTBA BXKHENIINX He-
MeTa/I0B (raJoreHoB, cepbl, a30Ta, Goc-
¢dopa, yriieposa ¥ KpeMHHUsI) U UX COe/IU-
HeHUH (OKCH/I0B, KUCJIOPO/COA ep KAl X
KHCJIOT, BOJOPOAHBIX COEIHEHU )

[I[puMeHeHU e BaXKHeNIINX HeMeTalJI0BU
WX COeITMHEHUU

[}

[}

[}

[}

6

OOBACHATH 006IMe 3aKOHOMEPHOCTHUB
M3MEeHEHUH CBOMCTB HeMeTa/IOB

U UX COeJUHEHUH C yIETOM CTPOEHHS UX
aToOMOB U noJioxeHus B [lepuoauye-ckoit
cucTeMe XMMUY ecKuXx asieMeHToB /| U
MeHpeneeBa

XapakTepu30BaThb (ONKCHIBATh) 00LHE
XUMUYecKHe CBOMCTBA HEMETALJIOB, UX
BaXKHEHIINX COeIUHEHUH, IO TBEPXKAAA3TO
olrcaHHe IpUMepaMu ypaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX peaK- Ui
XapakTepu30BaTh BJAUSHNE HEMeETaIJ0BU
UX COeIMHEHNH Ha XKMBble OpraHU3- MbI;
OIKCBIBATh IPUMEHEHHE B Pa3/IN4-HbIX
006.1aCTSX IPaKTUYeCKOH JiesiTe/lb- HOCTU
yesloBeKa

PackprIBaTh CYIIHOCTb OKUCJIUTE/Ib- HO-
BOCCTAHOBUTe/IbHBIX peaKIui 1o-
CpefCTBOM COCTaBJIEHUSI 3J1€KTPOHHOTO
0ajlaHCca 3TUX peaKklul

[IpoBOAUTE peakuy, NOATBEPKAAOLINE
XapaKTepHble CBOMCTBA M3y4YaeMbIX Be-

XUMMA (BA30BbIM YPOBEHb). 10-11 knacchl
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o

[}

[}

[}

[}

IleCTB; PACllO3HABATh ONBITHLIM MyTEM
aHMOHBI, IPUCYTCTBYIOI{ME B BOAHBIX
pacTBopax

Ha6sroaTh ¥ onucbiBaTh AeMOHCTpaly-
OHHBIEe OIBITHI; NPOBOJUTbL U OMUCHIBATH
XUMMYECKHUH 3KCIEepUMEeHT (J1abopaTop-
Hble U NMPaKTUYeCcKue paboThl)
[IpencTaBaAThb pe3y/bTaTbl XUMUYe- CKOTO
3KcIepuMeHTa B popMe 3anucu
ypaBHEHUH COOTBETCTBYIOIIUX PeAKIUNU
JleJlaTh BbIBOJbl HAa UX OCHOBE
CrnepoBaTh IpaBUiaM N10/1b30BaHUSA
XUMUYECKOU N0CYy101 U 1abopaToOpHbIM
060pyA0BaHHEM

[IpoBOAUTE BbIYHCIEHUS 110 YPAaBHEHU-IM
XUMUYECKHUX peakLyi

CaMOCTOSITEeJIbHO TJIaHUPOBATh U 0Cy-
IeCTBJIAATh CBOIO [I03HABATEJIbHYIO Jlefl-
TeJIbHOCTb; IPUHUMATh aKTUBHOE y4acTHe
B rPYNNOBOM y4eGHOU [JiesATeNbHOCTH




Tema 5. MeTtasuibl (8 4)

MeTassl [losoxxeHue metanios B [lepu-
OJIM4eCKOH CHCTeMe XUMHUYEeCKHUX 3J1e- MEHTOB
A U MenzneneeBa OcOGeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 060JI04€K aTOMOBMETA/IIOB
061Me pU3nvecKre CBOMUCTBA METAJLJIOB
CrniaBbl METaI/I0B JJIEKTPO- XUMUYECKUM paj
HanpshKeHUH MeTaslIoB

XUMHYeCKHe CBOMCTBA BaXKH N IINX
MeTa/I0B (HaTPUH, KaIUH, KaJbIHH,

6 PackpbIBaTh CMbICJ U3y4YaeMbIX MOHSI- TUH
(BBILAENATH UX XapaKTEPHbIE MPH- 3HAKK) U
MPUMEHSATD 3TH MOHATHSA NPU ONMCAHUH
COCTaBa M CTPOEHUS BeIeCTB,Js
00'bSICHEHHS OT/IeJIbHbIX (aKTOB
Y sIBJIEHUI

6 OO'BSACHATL 00LIME 3aKOHOMEPHOCTHUB
W3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAIJIOB U UX COEJUHEHUH C Y91ETOM
CTPOEHHS UX aTOMOB U MOJIOXKEHUS

Paboyas nporpamma
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Ipooonicenue

IIpumepHbIE TEMBI,
packpbIBaIye JaHHbIA
paszeJ1 NporpaMmsl, 1
KOJIMYECTBO YacoB, OTBO-
JMMOe Ha UX U3yYeHHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEIbHOCTH
o6yyamomuxcsa

MarHui, aJllOMMHUH, LUHK, XpOM, XeJje-30,
Me/lb) U UX COEAUHEeHUI

061Me Ccroco6hl MOTyYeHHs] MEeTaNI0B
MeTannyprus Kopposus memannos. Cnocobut
sawumel om kopposuu. [IpuMe-HeHne
METAJIVIOB B GBITY U TEXHUKe

JeMoHCcTpanumn
e  06pa3nbl HEMETALIOB;

e  B3aUMOJIENCTBHE MeAH C a30THOH KHC-
JIOTOW pasjiMYHOMN KOHILEHTpaLuu;

e KoJIeKLUs «MeTalibl U CIIJIaBbI»
JlaGopaTopHbI€e ONbITHI

o Ka4yeCTBEeHHbIE€ peaKIIlU Ha aHUOHbIN
KaTHOH aMMOHHSA;

e  B3aMMOJIEHCTBHE I'MAPOKCH/A ATIOMU-
HUS C pacTBOPaMHU KUCJIOT U 1 eJIoYel;

L] Ka4yeCTBeHHbIe peaKlMU Ha KaTHUOHbI
MeETa/lJIOB

B [lepronyeckoit cucremMe XMMHUYeCKUX
anemeHTOB /| U MeHneneera

6 XapakTepu30BaTh (ONHUCHIBATh) 06 LIHE
XUMUYecKHe CBOMCTBA MeTalJIOB, UX
BaXKHENIIUX COeIMHEHUH, 10 TBePKJasg3To
olnrcaHMe NpUMepaMHy YpaBHEHUH
COOTBETCTBYIOIUX XUMUUECKUX peak- LUH;
NpUMeHeHHe META/JIOB B Pa3/IMy- HbIX
006.1aCTAX, a TaKXe KCI0/1b30BaHUE UX IS
CO3/laHHUsI COBpEMEHHBIX MaTepPH-aJIOB U
TEXHOJIOTUHI

6 PackpbIBaTh CyL[HOCTb OKUC/IUTE/b- HO-
BOCCTAHOBUTe/IbHBIX peaKIui 1o-
CpefCTBOM COCTaBJIEHHUsI 3J1€KTPOHHOTO
0ajlaHCca 3TUX peaKlul

6 [IpoBOANTDL peakLiyy, O TBEPKAAIOIIL e

XapaKTepHble CBOMCTBA U3y4yaeMblX Be-

I1{eCTB; PAClIO3HABATb OIBITHBIM Iy TEM HOHBI

MET/JIOB, MIPUCYTCTBYOLINE

B BOJHBIX pacTBOpax

Hab6aronare ¥ onucebiBaTh JAeMOHCTpaly-

OHHBbIe OINBITHI; MPOBOAUTH U OIHUCHIBAThb

XUMHUYECKHUH 3KCIEpUMEHT (/1abopaTop-

o




IIpakTHyeckue paGoThl

N2 2 PemneHue 3KcnepuMeHTANbHBIX 3a-Aa4
no teMe «HemeTanibl»;

N2 3 PemeHure 3KcnepuMeHTANbHBIX 3a-Aa4
no temMe «MeTanibl»

BbruncieHus:

®  pacyéTbl Macchl BellecTBA WA 00BEMA
rasoB I10 U3BeCTHOMY KOJIMY€ECTBY Belle-
CTBA, Macce WX 00bEMY O/HOTO U3 y4a-
CTBYIOLMX B peaKL MU BelleCTB; PaCy€Thbl
Macchl (06'bEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTOB peaKLMH, eC/I1 OJHO U3 Be- I[eCTB
HMeeT NpUMeCH;

®  pacyérbl Macchl (06'bEMA, KOJIUYECTBA
BelllecTBa) NMPOAYKTAa peaKLUH, ec/Id OJHO U3
BellleCTB JJaHO B BHJIe pacTBopa C Ompe-
JleJIEHHOW MaccoBOM Jj0J1ell pacTBOPEHHOTO
BelllecTBa

Hble U paKTHieckue pa6botsl) [Ipea-
CTaBJIAATb Pe3y/IbTaThl XUMHUYECKOTO 3KC-
nepyMeHTa B ¢opMe 3alIMCH ypaBHEHUH
COOTBETCTBYIOIUX PEeaKLUH U fielaTh
BBIBOJIbI Ha UX OCHOBE

6 Cie0BaTh NIpaBUJIaM 10JIb30BAHUS
XUMUYECKOU I0CYyJ01 U 1abopaToOpHbIM
060pyA0BaHHEM

6 [IpOBOANTDL BBIYMC/IEHUS 10 YPAaBHEHU-IM
XUMUYECKHUX peakLyi

6 CaMOCTOSITe/IbHO MJIAHUPOBATD U OCY -
IeCTBJIAATh CBOIO [I03HABATEJIbHYIO Jles-
TeJIbHOCTb; TPUHUMATh aKTUBHOE y4acTHEB
IPYNIOBOX Y4eOHO! AeATETbHOCTH

Paszaen 3. Xumus u kusHb (4 4)

Tema 6. XumMmuau
2KU3Hb (4 4)

PoJib XMMHM B 06ecredeHrnH 3KOJI0TH -
YeCKOM, IHepreTUYecKoU U NHUILEeBOU
6€30I1aCHOCTH, PAa3BUTUU MEIULIUHBI
[loHsAITHE O HAYYHBIX METO/|aX IO3HAHUS
BeI[eCTB U XUMHYECKUX PeaKIui

[IpencraBsieHrs 06 06IIUX HAYYHBIX IPUHLIMINAX]
HPOMBILIJIEHHOTO NOJIyYeHUSIBAKHeHIINX
BeIeCTB

6 PackpbIBaTh poJib XMMHH B peLlIEHUN
SHEepPreTHYECKUX, CbIPbEBBIX U 3KOJIOTH-
YeCKHX NPO6JIeM YesIOBeYEeCTBa, OMUCHI-
BaTh OCHOBHbIE HANPaBJIEH sl Pa3BUTHS
XMMUYECKOH HAayKH U TE€XHOJIOTUH
[IpuMeHaTr mnpaBusia Ge3omacHoro o6pa-
I[eHUs] C BeLeCTBaMH, HCIOJb3yeMbIMH B
HOBCe/JHEBHOH XKM3HY, IpaBuJIa II0OBe-

o

XUMMA (BA30BbIM YPOBEHb). 10-11 knacchi

47

Paboyas nporpamma
48

Oxonuanue

IIpumepHbIE TEMBI,
packpbIBaLye JaHHbIA
paszeJ1 NporpaMmal, 1
KOJIMYECTBO YacoB, OTBO-
JUMOe Ha UX U3yYeHHue

OcHOBHOE coaeprkaHue

OCHOBHbBIE BU/bI A€ATEJIbHOCTH
o6yyamomuxcsa




