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Pabouast mporpaMmmMa Ha ypoBHE CpPeIHET0 00IIero 00pa30BaHus M0 IPEIMETY
«Xumus» 0a30BbIN YPOBEHb COCTABIIEHA HA OCHOBE IMOJIOXKEHUN U TpeOOBaHUH K
pe3ysbTaTamM OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHON MPOTPaMMBI, MPECTABICHHBIX B:

— ®enepanbHoM 3akoHe Poccuiickoit @eaepannu ot 29.12.2012 Ne 273-03
«O0 oOpazoBanuu B Poccuiickoit denepanum» ¢ u3M.;

- npukaze MunucrepctBa npocsemieHuss PO or 12 08.2022 Ne732 «O
BHECEHUU HM3MEHEHHH B (helepalibHbIi TOCyIapCTBEHHBIA 00pa3oBaTEeNbHBIM CTaHAAPT
CpelHero o01Iero oopa3oBaHusi, YTBEPKICHHbBIN MTprUKa3oM MUHHCTEpCTBA 00Opa30BaHuUs
u Hayku Poccutickoit @eneparuu ot 17.05.2012 Nod13x;

— npukaze MunucrepctBa npocsenieHuss PO ot 23.11.2022 Nel014 «O6
yTBEpKJIeHUU (enepanbHO  00pa3oBaTeIbHOW MPOrpamMMbl  CPEAHETro  OOIIEro
00pa3oBaHUsI;

— «Konnenuuu  mpenojgaBaHus — ydyeOHOro  mpeamera  «XUMUS» B
oOpa3oBarenpHbIX Opranu3anusx Poccuiickoil @enepanuu, pean3yrOMIMX OCHOBHBIE
oO1ieo0pa3oBareibHbie MporpaMmely (yTB. pemeHueM Komiernn MuHnpocBenieHus
Poccun, npotoxoin ot 03.12.2019 Ne I1K-4BH).

- IIOJIOKEHUU O  IOPSJIKE TEKYLIEro  KOHTPOJISI  YCIIEBAEMOCTH U
IIPOMEXYTOUHOM aTTecTali 00y4aroMuXcsl IO OCHOBHOM 00pa30BaTEIbHOM porpaMmme
cpeaHero obmiero obpasoBaHus B 001eo0pa3oBaTeabHoM Juiiee TUY, yTBepKIeHHOTO
pemerrem Yuenoro coera TUY (nmpotokoi ot 14.07.2022 Ne 10-mom);

- yaeOHOM TuTaHe ooOmeoOpa3oBaTenpHOro Jures TUY ma 2023 — 2024
y4eOHBIN TOJ, a TAKXKE C y4eToM padouel mporpammbl Bocriutanud Jlunes TUY.

Cpok peanuzaiuu paboueil mporpaMmsel — 2 Toja.

Pabouas mporpamMma paccMOTpeHa Ha 3aCelaHUH [TUKIIOBOM KOMHCCUHU YUHUTEIICH
€CTECTBEHHO — HAYYHOTO IIMKJIa

[TpoTtoxon Nel2 ot 30.08.2023r.

PykoBoautens LK T.B.Cadapranuena
YTBEPXJEHO:
3amecTuTelb aupekropa rno Y BP C.M.byraesa

PabGouyto nporpammy paszpalboTai: yduTedb XUMHUU BBICHIEH KBaTU(PUKAIIMOHHOM
KaTeropuu O.I1.JlanmuHa



MHNOACHUTEJIBHAS 3AIIMCKA

OcHOBYy mTOIX0/I0B K pa3paboTke paboyeil mporpamMmbl 1O XUMHH, K
OTpeIEICHUIO O0IIel cTpaTeruu OO0y4YeHUsl, BOCIUTAHUS U Pa3BUTHUS O0Yy4YaOIIUXCS
cpenctBamu yyeOHoro npeamera «Xumus» st 10-11 kimaccoB Ha 0a30BOM ypOBHE
cocTaBwin KoHientyaibHbie mnojoxkenus ®I'OC COO o B3auMo00yCIOBICHHOCTU
1esnei, coluepkaHus, pe3ysbTaToB OOyueHUs] U TPeOOBAHMI K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XuMHuueckoe  oOpa3oBaHUE,  IOJy4aeMO€  BBITYCKHUKaMH,  SIBJISIETCA
HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIIYXKHUT 3aBEPIIAIONIMM ATAloOM
peanu3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH,
MPUCYIIUX LETIOCTHON CUCTEME XMMUYECKOT0 00pa3oBaHus. ITU IIEHHOCTH KacaroTCs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHUSI MHUPOBO33PECHUS U OOIIEH KYyJIbTYphI
YyeJIoBeKa, a TaKKe SKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM Cpee.

XUMHSI KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPAaeT 0COOYyI0 pojib B
COBPEMEHHOW ITUBUJIM3AIINH, B CO3/JaHUU HOBOW 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMUPOBAHHE PAIMOHAILHOTO HAYYHOTO MBIIUICHHS, B
CO37laHME IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpyXaloleM MHUPE Kak O €IUHCTBE
IpUPOABI M YENOBEKa, KOTOopoe (OPMHUPYETCS B XMMHH Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYKAOLIEr0 MUPa, OCOZHAHUSL.

CoBpeMeHHass XMMHUSI KaK HayKa CO3MJaTelIbHasi, HAyKa BBICOKMX TE€XHOJOTUU
HaIlpaBJICHA Ha PEIlICHUE rI100ATBHBIX MTPOOJIEM YCTOMYMBOTO Pa3BUTHSUEIIOBEUECTBA
- CBIPHEBOM, PHEPreTUYECKON, MHUIIEBOM, HDKOJOTHYECKOW OE30MacHOCTH U OXPaHbI
310pOBbs. T€CHO B3aMMOJAECHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMu, XUMUSI CTajia
HEOTHEMJIEMON YacThbI0 MHUPOBOW KYJIBTYPhI, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO
TpyJa ¥ KU3HU KaXKJIOTO YjeHa OOIIeCTBa.

Cocrapnsomumu — npeaMera  «XUMHS»  ABISIOTCS  0a30BbIe  KypChl  —
«Oprannveckas xumusi» u «OOmas M HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUW TI0 HEOPraHWYECKOW XUMHUU (C BKIIOUEHUEM 3HAHUW M3 OOIIEH XUMHM) U
oprann4yeckon xumuu. DOopMuUpPOBaHME [TAHHOM CUCTEMBbl 3HAHUW MPU HU3YUYCHUU
npeaMera 00ecrneuynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT00Opasus BEIECTB
Ha OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMUH.

B ninane perieHus 3a7a4 BOCMUTAHUS, PA3BUTHS U COLIMAIM3ALINY 00YUYaIOIINXCS
NPUHATBIE MPOrPAMMON MO XHMHUHU TMOAXOJbl K OIPEIEICHUIO COACpPKaHUS U
MOCTPOEHUS TIpeIMeTa MpeIycMaTpUBalOT (OPMHUPOBAHNE YHUBEPCATBHBIX yUeOHBIX
JNEHUCTBUN, WMEIIMUX 0a30BOE€ 3HAYCHHE JJIs PA3JIMYHBIX BUJOB JEATEIHLHOCTH:
perieHus mpo0iieM, OUCKa, aHaIu3a U 00paboTKH



uHdopmanuu, HEOOXOIUMBIX JJIS TMPUOOPETEHUsS OMNbITa MPAKTUYECKOH U
UCCIIEI0BATEIIbCKOMN NEATEIIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B IIO3HAHUU XUMUMU.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O ITPEIMETA «XUMMSD»

['1TaBHBIMHU LEASIMU U3YUEHHS HpeIMeTa « XUMUs» Ha 0a30BOM YPOBHE SIBJISIFOTCS:

— (GopMUpOBaHHME CHUCTEMbl XHMUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJSIFOLIEH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOM JIEXKaT
KJIIOUEBBIE MOHATUSA, (PyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKA
HayKH, YCBOGHME U  [OHUMAHUE  CYIIHOCTH  JOCTYIHBIX  00OOIIeHUI
MHPOBO33PEHYECKOTO XapaKTEPa, O3HAKOMIICHHME C MCTOPUEM HUX PpAa3BUTUS U
CTaHOBJICHHUS,

— (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEAKIHU, HEOOXOIUMBIX MJii MNPHOOPETEHUs yMEHUU
OPUEHTUPOBATBCS B MHpE BEIIECTB M XMMHMYECKHX SBJICHUN, MMEIOLIMX MECTO B
IIPUPOJE, B MPAKTUYECKON U ITOBCEHEBHOM )KU3HU;

— pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHHMEM XHMHYECKOTO JKCIEPUMEHTa, COOIIOJEHUEM IIPaBHI O€30IaCHOIO
oOpamenus ¢ BemecTBaMu Hapsiny ¢ 3TUM coaeprkaTesbHas XapaKTepUCTUKA LEIel U
3a1a4y

— UW3y4YeHUs MpeaMeTra B NPOrpaMMe YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUH C HOBBIMU IPUOPUTETAMU B CHCTEME OOIIET0 CPEAHETO 00pa30BaHUsI.

CerognHss B 1penojaBaHUM XUMUU B OoOJbllIeld CTENeHH OTAAETCA
IpEeINoYTEHUE MPAKTUUYECKON KOMIIOHEHTE COJEpKaHUsI 00yUYEeHUs, OpUEHTUPOBAHHOM
Ha TIOJrOTOBKY BBIIYCKHHMKA IIKOJbI, BIAJCIOIEr0 HE HaOOpoM 3HAaHMM, a
(YHKIIMOHAJIBHOW T'PAaMOTHOCTBIO, TO €CThb CIIOCOOAMU M YMEHHUSIMH aKTUBHOTO
MOJIyYeHUS 3HAHUW U TPUMEHEHUS UX B PEAIbHOM KU3HU JUIsl pELIEHUs MPAKTHYECKUX
3a1a4

B 310 CBSA3M IpU U3YYEHUHN NTPEIMETA « XUMUS» JOMUHUPYIOLIEE 3HAYEHNE
IPUOOPETAIOT TAKUE 3a/1a4H, KaK:

— ajanTanus oOy4daromuXxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOLIErOCs MUpa,
(opMHUpOBaHNE UHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIo,
COTPYIHHYECTBY, CAMOCTOSITEIIbBHOMY ITPUHATUIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIECTBAMU U UX IPUMEHEHUEM;

— (¢opMupoBaHue Yy OOy4yarOUIMXCA KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHLIUI), HUMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHHUE [UIsl Pa3IMYHBIX BHJIOB
NeSATEIbHOCTH: pelIeHusi mpoOseM, IMOoWCKa, aHalu3a U 00paboTku uHbOpMaIu,
HEOOXOAMMBIX JIJIsi PUOOPETEHUS OMbITA JIEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IMO3HAHMM XHUMHH, a TaKXe Ui OLEHKM C TMO3MIHMA HKOJIOTMYECKOU
0e30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMHUYECKUX MPOIECCOB HA OPraHu3M
YEJI0BEKA U IIPUPOJHYIO CPELY;

— pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX

4



CIOCOOHOCTEM O00yYaronuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HaHUS MO0 XMMHUU B COOTBETCTBHM C KM3HEHHBIMU IMOTPEOHOCTSMHU, UCIOIH30BAThH
COBpEMEHHbIE HMH- (DOPMALMOHHBIC TEXHOJOTHM JJIsl MOMCKAa M aHalIu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON HH(DOpPMAIIMKA XMMHYECKOTO COJIePIKaHuUs;

— ($opMUPOBaHHE U PA3BUTHE Y 00YYAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HAOIIOAATEIbHOCTH, COOPAaHHOCTHU, AKKYPaTHOCTH, KOTOpbIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJACHUU XHUMUUYECKOTO
HKCIEPUMEHTA;

— BOCIUTaHHE Yy OOydYarommxcsi YOeKIEHHOCTH B TyMaHUCTUYECKOMN
HAIpaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJM B pEHICHHH TI00aJIbHBIX MpoOsieM
PAaMOHAIIBHOTO MPHUPOAOIIOIB30BAHUSA, IOMOJHEHHUSI SHEPreTUYECKHX PECypcoB H
COXpaHEHUs NPHUPOAHOTO PABHOBECHS; OCO3HAHUS HEOOXOJAMMOCTH OEpeKHOIo
OTHOUIEHUS K MPUPOJE U CBOEMY 3J0pPOBbIO, a TaKXke MPUOOPETEHUsS OIbITa
UCIIOJIb30BAaHUSl TIOJIyYCHHBIX 3HAHUW JUIA TPUHATUS TPAMOTHBIX pEIICHUHA B
CUTYaLUsIX, CBA3aHHBIX C XMMUYECKUMU SIBJIICHUSMH.

MECTO YYEBHOI'O IPEIMETA «XUMHS» B YYHEBHOM IIVIAHE

Bcero Ha u3ydenue ydeOHOro mpeamera XMMHs Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcs 68 wacos B 10 kiacce - 34 gaca (1 wac B Henmeno), B 11 kimacce
- 34 gaca (1 yac B HEZIEITIO).

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYHEBHOI'O ITPE/IMETA

PaGouass mporpamMma 4€TKO OpPHEHTHpPOBAHA Ha BBIIOJIHEHHE TPEeOOBAHUM,
ycranaBiauBaeMbix @I'OC COO k pe3ynbTatamMm OCBOSHHSI OCHOBHOW 00pa30BaTeIbHOM
nporpaMmbl (JIMUYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM), KOTOPBIE IJOJIKHBI
JIEMOHCTPUPOBATH BBIITYCKHUKH 110 3aBEPIICHUN 00YUYEHUS B CPEAHEH MIKOJIE.

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K  PE3yJbTaTaM  OCBOCHHS
OOy4arolMMHUCST  MPOTPaMM  CpeaHero oomero o0pa3oBaHus  (JIMYHOCTHBIM,
MeTaIpeMETHBIM U MPEeMETHRIM). HayuHo-MeToanueckoli OCHOBOM /i pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS NPOrpaMM CpeaHero oOmiero oOpa3oBaHUs
ABJISIETCSA CUCTEMHO-AESITEIbHOCTHBIN TTOAXO0/.

B coOTBETCTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS IIPEeIMETa « XUMHUsSD» Ha YPOBHE CpETHEr0 00IIero



00pa30BaHMsI BBIAEIIEHBI CIIEIYIOIINE COCTABIISAIOLIME!

— OCO3HaHWE OOYYAIOUUMHUCS POCCUHUCKOW TpakIaHCKOW HWACHTHYHOCTH -
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH ¥ CaMOOIIPEACIICHHUIO;

— HaJIM4YMe MOTHBAIMH K 00YUCHHIO;

— IIeJICHAIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHUMN JTMUYHOCTA HA OCHOBE
KJIIOYEBBIX LIEHHOCTEN ¥ UCTOPUYECKUX TpaaAuLUi 0a30BOM HAYKH XUMUH;

— TOTOBHOCTb U CIIOCOOHOCTH OOYy4arolIUXCsl PYKOBOACTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAMH, NPHUCYLIUMHU ILEJIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMUs;

— HaJIM4YMe NMPAaBOCO3HAHUS IKOJIOTMUECKOH KYJIbTYphl U CHOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE MIJIAHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» JOCTUTAKOTCA B
€MHCTBE Y4eOHON U BOCHUTATENIBHON JIeATeNbHOCTH OpraHu3aluu B COOTBETCTBUU C
TYMAHUCTUYECKUMHU, COLUUOKYJIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U
UjiealaMH POCCUICKOT0 IPakIaHCKOT0 00IECTBA, MPUHATHIMU B OOIIECTBE HOPMAaMU U
IpaBUIaMH MOBEAEHUS, CIOCOOCTBYIOLUIMMU MPOIEcCaM CaMONIO3HAHUS,CaMOPa3BUTHS
Y HPaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00yYaroIInXcs

JIM4HOCTHBIE  PE3yNbTaTbl OCBOEHUSA MNpeaMera «XHMHSD»  OTpa)karoT
C()OPMUPOBAHHOCTb ~OIBITa [MO3HABATEJIbHOM U TMPAKTHYECKOH JIEATEIbHOCTH
oOyuJaroluxcs 1o peajln3aluy NPUHATHIX B 001IECTBE IEHHOCTEHN, B TOM YHCJIE B YACTH:

IPAKIAHCKOT0 BOCIIUTAHMSA

— OCO3HaHUS O0YYAIOIMIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOIOPSAKY;

— TMPEIACTAaBJICHUS O COLUMAJIBHBIX HOPMAax M TMPaBUIAX MEXIUYHOCTHBIX
OTHOIIICHUI B KOJIJICKTUBE;

— TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATEIBHOCTA TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M IIO3HABATEJIbHBIX 3a/iad, BBIMOJHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTH TMOHMMaTh U NPUHUMATH MOTHBBI, HaAMEPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX NPU aHAIU3€ PA3IMUHbIX BUJOB yUeOHOU NEATEIbHOCTH

NATPUOTUYECKOI0 BOCIIMTAHUSA

— I1EHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY W HAYYHOMY HACJIEIUIO
OT€YECTBCHHON XUMUH;

— YB@XEHHUS K MPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTHUUYECKOIO
IIPUMEHEHUSI XHWMUHU, OCO3HAHUSA TOrO, 4YTO AOCTUKEHHUS HAYKU €CTh PE3YJIbTaT
JUTUTEIBHBIX HAOIIOICHUM, KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSHHOTO
TpyZa YYEHBIX U NPAKTUKOB;

— MHTEepeca U IMO3HABATEIbHBIX MOTUMBOB B IIOJYYEHUM U IOCIEAYIOLIEM
aHajgu3e WHOOpPMAIMM O TIEPEAOBBIX JTOCTHIKEHHUSIX COBPEMEHHOH OTEYSCTBEHHOM
XHUMMHU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA



— HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

— CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUSA, OPUECHTUPYSICh HA MOPAJIbHO- HPABCTBECHHBIC
HOPMBI U IICHHOCTH;

— TOTOBHOCTH OILICHMBATh CBOE IMOBEJACHHE M MOCTYINKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W MPaBOBBIX HOPM H OCO3HAHUE TMOCJICACTBUM ATHUX
MOCTYIIKOB;

(popMupoBaHus KyJbTYPbI 310POBbA:

— TIOHUMAaHUs I[IEHHOCTEH 310poBoro u Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

— CcOOMIOIeHUs TIpaBUJT OE30IMaCHOT0 OOpaIlleHHs C BEIIECTBAMH B OBITY,
MOBCEHEBHOM KMU3HU U B TPYAOBOH JAEATECIIHLHOCTH;

— TOHUMAHUA IIEHHOCTH TPABUJ HHAUBUAYAJIBHOTO M  KOJJIEKTUBHOIO
0€30I1acCHOT0 MOBEACHUS B CUTYAIIMAX, YIPOKAIOIINX 30POBBIO 1 KU3HU JIFOJIEH;

— OCO3HaHUS TMOCJICACTBUM M HENPUATHUS BPEIHBIX NMPUBLIYCK (YHOTpeOIeHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

TPYAOBOT0 BOCIIMTAHUSA:

— KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEIOBATEIHLCKOM
JeATEeIIbBHOCTH, OOIIIECTBEHHO ITOJIC3HOM, TBOPUECKON U APYTUX BUAAX JCITCIHHOCTH;

— YCTAaHOBKM Ha AaKTHMBHOE Y4yacTHE€ B PEIICHUM TMPAKTUYECKUX 3ajad
COI[MAILHOM HAIPABICHHOCTH (B paMKax CBOETrO KJlacca, IIKOJIbI);

— HHTEpeca K NPaKTUYECKOMY U3YYEHHUIO TTpodeCcCcrii pa3IuyHoOro pojaa, B TOM
YHUCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 10 XUMUH;

— YBaXEHWS K TPY.y, JIIOJSIM TpyAa U pe3yiabTaraM TPyA0BOH AEATEIbHOCTH;

— TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHAUBUIYATbHON TpPaeKTOPUU
oOpazoBaHus, Oyayuiel mpodeccu U peaanu3aiuu COOCTBEHHBIX KU3HEHHBIX TIAHOB
C Y4€TOM JMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, WHTEPECOB W
noTpedHOCTeN 0011IecTBa

KO0JIOrHYECKOr0 BOCIUTAHMS.

— DKOJIOTHYECKH 11eJIeCO00pa3HOr0 OTHOIICHHUS K TPUPOJE, KaK UCTOYHUKY
CYIIECCTBOBAHMS KU3HU HA 3eMIIE;

— TIOHMMaHHUs TJI00aJbHOTO XapaKTepa SKOJIOTHYSCKHX IPOOJIeM, BIHMSHUS
PKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLIMATIBHOM CPEJIbl;

— OCO3HaHUA HEOOXOAMMOCTH HCIIOJIBL30BAaHUSA JIOCTHOKCHUM XHUMHUM JUJIA
pelIeHus BOPOCOB PallMOHAIBHOTO MPUPOAOTIONB30BAHNS;

— AKTUBHOIO HENPUATHUS JCUCTBUM, IPUHOCAIIUX BpEI OKPY)Karo- IIen
NPUPOJHOM Cpejie, yMEHHUS TMPOTHO3UPOBATh HEOJATOMPUSATHBIE DKOJIOTUYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

— HaJIUYUS  Pa3BUTOTO  HSKOJIOTMYECKOTO  MBIIUICHUS,  IKOJOTHYECKOU
KYJbTYpbl, OIbITa JIESITEIBHOCTH OSKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI MMHU B TIO3HABATEJIBbHOM, KOMMYHUKATHUBHOM M COLIMAJIBHOU
MPaKTUKE;



LHEHHOCTH HAYYHOI'0 O3HAHUSA:

— Cc(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

— TIOHMMaHus chneun(uKu XUMHM KaK HayKH, OCO3HaHus €€ ponu B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHHS, CO3/JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHpEe KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKa, B
NO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUU NPoOJeM COXpaHEHHUs
IIPUPOTHOTO PAaBHOBECHS;

— yOeXIEHHOCTM B OCOOOM 3HAYUMOCTH XUMHUHM I  COBPEMEHHOMN
LHABWIN3ALMK: B €€ TYMAHUCTUYECKON HAIIPABIICHHOCTH M BAXKHOW POJIA B CO3AHUM
HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI, PEIICHUH TI00ATBHBIX MPOOIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MUIIEBOM U 3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEIMILMHBI, OOECIIEYEHUN YCIOBUN YCHEIIHOIO TpyJa U
HKOJIOTUYECKU KOM(POPTHOM KU3HU KaXKAO0Tr0 WieHa OOIIEeCTBa;

— ECTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: IIOHMMAaHHUS CYLIIHOCTH METOJOB
NO3HAHMs, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BATh
[OJly4yaeMble 3HAHUS NI aHalu3a U OOBSICHEHWS SBJICHUN OKPYXKAIOLIETO MHpa U
OPOUCXOAAIINX B HEM M3MEHEHUHN; YMEHHMs JieJaThb OOOCHOBAaHHBIE 3aK/IIOUYEHHUS Ha
OCHOBE HayyHBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJYYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0OJIeM B pealbHbIX )KU3HEHHBIX CUTYyaIUsX;

— UHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKOM AEATENBHOCTH;

— TOTOBHOCTM M  CIOCOOHOCTH K HENpPephiBHOMY OOpa3OBaHHUIO W
caMo00pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HaHMA MO XUMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

— UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3IMYHbIX cepax npodheccuoHaIbHOM
NEeATEIBbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

— MeranpenMeTHbie pe3ybTaThl OCBOCHHS YYEOHOTO MpeamMeTa « XUMHUS Ha
YPOBHE CpeHero oo1ero 00pa3oBaHus BKIIOYAIOT:

— B3HauMMble s GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYyYarOUIUXCs
MEXIUCITUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CIenu(PUKy METOIOB IIO3HAHMS,
UCITOJIB3YEMBIX B €CTECTBECHHBIX HayKaxX (MaTepwis, BEIIECTBO, DHEPTHs, SBICHHE,
mpolecc, CUCTeMa, HAay4HbIA (akT, TPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCTIEAOBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

— yHHUBEpCaJIbHBIC yUeOHbIE NEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHEIC,
pETyISTUBHBIE), obecrneunBarolue GopMupoBanue GyHKIIMOHATHPHOW TPAMOTHOCTH U
COIMAJIbHON KOMIIETEHITUN 00yJaroIINXCs;

— CcTOCOOHOCTH 00yJaroIuXcst UCIIOJIb30BaTh OCBOCHHBIC
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MCXKANCHOUIIIIMHAPHBIC, MHUPOBO33PCHUCCKUC 3HAHUA W YHHBCPCAJIbHLBIC y‘{€6HBI€
I[eﬁCTBI/IH B IIO3HABATEJILHON U COHH&HLHOP'I IMPAKTHKC .

MeTaHpeI[MCTHBIe PE3YyJIbTAThI OTpaKaroT OBJIaACHHUC YHUBCPCAJIbHBIMHA
y‘—IC6HBIMI/I IIO3HABATCIbHBIMHW, KOMMYHHKATUBHBIMH U PCTYJIIATUBHBIMUA I[GﬁCTBHHMH.

YHuBepcajibHble y4eOHbIe IO3HABATEIbHbIE 1eCTBUS:

0a3oBble JIOTHYECKHUE JIeilicTBUS:

—  CaMOCTOSITENIbHO (POPMYIMPOBATH U aKTyaJIU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— UCHOJB30BaTh NPU OCBOCHUHU 3HAHUHN MPUEMBI IOTUYECKOTO MBIIILICHUS
(amanm3a, CUHTE3a, CpaBHEHUS, KilacCu(UKaIuy, 0000IIEHNS ), pACKPBIBATH CMBICIT
OMOJIOrMYECKUX MOHATUH (BBLACIATh UX XapaKTEePHbIE PU3HAKH, YCTaHABIUBATh
CBSI3U C IPYTUMU TOHATHUSAMHN);

— OMNpeAeNsATh LEeNu JeATENbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUU HX
JIOCTHKEHHSI, COOTHOCHTD PE3yJbTaThl ACSITEILHOCTH C TIOCTABICHHBIMU IEIISIMU;

— HKCIOJb30BaTh OMOJIOTMYECKUE MOHATHUS Ul OOBSICHEHUS (PAKTOB U SIBJICHUIA
YKABOW NPUPOJIBI,

— CTpOUTH JIOTHUECKHWE paCCyXACHHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, TII0
aHaJIOTWU), BBIABIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJINPOBATH BHIBOBI U 3aKIIOUCHMUS;

— TDPUMEHATh  CXEMHO-MOJENbHBIE  CpEACTBA [  NPEJCTaBJICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIICHUI B U3YYaeMbIX OMOIOTHYECKUX 00bEKTaxX, a TAKKe
NPOTUBOPEUYMI PAa3HOTO pOJA, BBISBICHHBIX B PA3IWYHBIX HHPOPMAIIMOHHBIX
UCTOYHUKAX;

0a3oBble UCCIeI0BATEIbCKHE eCTBHUS:

— BIIQJIETh OCHOBAMHM METOJOB HAyYHOTO TO3HAHUS BEIIECTB U XUMHUYCCKUX
peaKkuui;

— ((opmynupoBaTh 1EAM W 33Ja4d  HCCIEIOBAHUS,  HUCIOJIb30BATh
MOCTABJICHHBIE M CaMOCTOSTENIBHO C(OPMYyJIUpPOBAHHBIE BOMPOCH B KauecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI I (OPMHUPOBAHUSA TUIIOTE3bl MO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

— BIIQJETh HABBIKAMHU CaMOCTOSATEIBHOTO TUIAHHPOBAHUS W TPOBEICHUS
YYCHHYECKUX DKCIICPUMEHTOB, COBEPIICHCTBOBATh yYMCHHUS HAOJIOIATh 3a XOJIOM
mpolrecca, CaMOCTOATEIBHO TPOTHO3UPOBATH €ro  pe3ynbTaT, (OpMyIupoBaTh
00OOIIEHNSI U BBIBOJBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIICOBAHMUSA,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padoTe;

— TmpuoOpeTaTh OMBIT YYEHUIECKON HCCIICTOBATEIHCKOM 1 MPOSKTHOM
NESATeTLHOCTH, TIPOSIBIISITH CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB PEIICHUS IPAKTUICCKUX 3a]1a4, MPUMEHECHUIO PA3JINYHBIX METOIO0B IMO3HAHUS
u paboTa ¢ HHPOPMAIIUECH:



pabora ¢ unopmanuei:

— OpHUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HHMOpManuu (HAYy4HO-
HOIYJISIpHAs JIUTEPaTypa XUMMHUUECKOIO COJIEpKaHus, CIPaBOYHbIE OCOOUS, PECYpPChI
HHuTepHeTa), aHaTM3UpOBaTh HHPOPMALMIO Pa3IMUHBIX BUJIOB U (POPM IIPEICTABICHHUS,
KPUTHYECKH OLICHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

— (opMyIHpOBaTh 3alpPOCHl U IPUMEHATH Pa3jIMYHbIE METO/BI IPU MOUCKE U
ot6ope nHpopmaru, He0OX0IUMOM IS BHITTOJHEHUS YUeOHBIX 3a/1a4 OMPEIeIEHHOTO
THUTIA;

— TpuoOpeTaTh OMBIT MCIOJb30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

— CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMAJbHYIO  (OpMY  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKy, T1arpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

— UCHOJB30BaTh HAy4YHbIM $3bIK B KAauecTBE CpEACTBa Mpu padbore ¢
XUMUYECKOM HMH(OpManuen: NpUMEHITb MeEXIpeaAMeTHble ((pusmyueckue
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, POPMYJIbI, a0OpEeBUATYpPbI, HOMEHKIIATYPY;

— WCHOJNb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HarJIsIHOCTH.

KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBHUA:

— 3aJaBaTh BONPOCHI [0 CYLIECTBY 00CYK/1aeMOI TEMbI B X0JI€ JUaJIOTa U/UiH
JUCKYCCHUH, BBICKa3bIBaTh UAEH, (OPMYJINPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBIIIOJTHEH NS NIPEIIOKEHHOM 3a1auu;

— BBICTYNIATh C IIPE3CHTALMEN DPE3yJIbTAaTOB IIO3HABATEIBHOM IEATEIBHOCTH,
MTOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHHUU
XUMHUYECKOTO 3KCHEPUMEHTa, MPAKTUYECKONM padOThl MO HCCIEAOBAHMIO CBOWCTB
M3y4YaeMbIX BEIECTB, pealnu3alruyd y4eOHOro nmpoekTa u (GopMyIHpOBaTh BBIBOJBI 11O
pe3yapTaraM IPOBEAEHHBIX HCCIEIOBAHUM IYTEM COTJIACOBAHUS MO3WLHAA B XOJE
o0CyXeHrs 1 0OMEHa MHEHHUSMH.

YHuBepcaJbHbIe peryjisiTUBHbIC 1eHCTBUSA:

— CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISITH CBOIO MO3HABATEIbHYIO
NEATEIIbHOCTh, Ompeaeisis e€ Leld W 3aJadyd, KOHTPOJUpPOBaTb MU IO Mepe
HEOOXOJMMOCTA  KOPPEKTHUPOBATh  MpeJJiaraéMblii  aJlfOPUTM  JACHCTBUH  TIpH
BBITIOJIHGHUM YYE€OHBIX W  HCCIEAOBATEIbCKUX  3a7a4, BBIOUpaTh Haunbosee
3¢ (eKTUBHBIN cIOCOO UX PEIICHHS C YUETOM MOTYUYEHHUsI HOBBIX 3HAaHUW O BellleCTBaxX
U XUMUYECKUX PEAKIIUSIX;

—  OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HA OCHOBE CAMOAHAIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI
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10 KJIACC
[IpeameTHbIE pe3yNIbTaThl OCBOCHHUS Kypca «OpraHudecKas XUMUsD» OTPaKaroT:

— c(opMUPOBAaHHOCTh TMPEJACTABICHUN: O XUMHUYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUH B TO3HAHUU SBICHUN MPUPOIBI, B
(bopMHUPOBAHUY MBILUICHUS U KYJITYPbl TUYHOCTH, €€ GYHKIIMOHATBHOU TPAMOTHOCTH,
HEOOXOAMMON ISl PEIICHHS] MPAKTUYECKUX 3a/lady M IKOJOTUYECKU OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPUPOJHOM CPEJE;

— BJIQJICHUE CHUCTEMOM  XMMHUYECKMX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONIUE MOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUILATEILHOCTh, XHWMHUYECKas CBS3b,
CTpyKkTypHasi Qopmyna (pa3BEépHyTass M COKpaml€éHHas), MOJb, MOJISIpHAas Macca,
MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKENET, PYHKIIMOHANbHAS IPYIIa, PaJAuKal, H30MepHs,
U30MEpBl, TOMOJIOTUYECKHM psAd, TOMOJOTH, YIJIEBOAOPOIBI, KHCIOPOA- H
a30TCOJEpXKAIME  COCIMHEHMs, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COE€IMHEHN );

— TEOpUM M 3aKOHBI (Teopusi CTPOEHHUs OpraHuYeckux BemectB A. M.
ByTnepoBa, 3aKOH COXpaHEHHsI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN
A3bIK XMMHH; MHPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIMEe B OCHOBE NOHMMAaHUS
NPUYUHHOCTU M CHUCTEMHOCTHM XMUMHUYECKHUX SIBJICHUM, (PAKTOJIOTMYECKUE CBEACHUS O
CBOMCTBax, COCTaBe, IOJYyYEeHUH M O€30IaCHOM HCIIOJIb30BAHUU BaXHEHIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA;

— ¢c(OpMUPOBAHHOCTh YMEHUN BBISBIISITH XapaKTEPHBIC MPU3HAKU TOHATHIM,
YCTAaHABIMBaTh UX B3aHMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIUME MOHATUSA IIPU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHU OPTraHNYECKUX COCITMHEHHI;

— c(opMuUpPOBaHHOCTh YMEHHUH HCIOJIB30BATh XUMUYECKYIO CHUMBOJMUKY JIJIS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaléHHON) hopmyi
OpraHUYECKUX BEUIECTB M YPABHEHHN XMMHUYECKUX PEAKIIMii; U3rOTaBIUBaTh MOJIEIU
MOJIEKYJT OpPraHMYECKUX BEIIECTB i1 WUIIOCTPAUU UX XUMUYECKOTO H
POCTPAHCTBEHHOT'O CTPOEHUS;

— c(opMUPOBaHHOCTh YMEHUN yCTaHABIMBATh MPUHAMJICKHOCTh MU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K ONpeAeaEHHOMY Kilaccy/Tpymie
COCIMHEHHH  (YrJIeBOAOPOMBI, KHCIOPOA- W  a30TCOAEPKAUIUE COEIMHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); JaBaTh MM Ha3BaHUSA IO CUCTEMATHYECKOMN
Homenkaarype (IUPAC), a Taxke NpHUBOAWTH TPUBHAIbHBIC HAa3BAHUS OTACIBHBIX
OpraHUYeCKUX BEILIECTB (ITUJICH, MPOMWIEH, AlleTHIICH, dTUJIEHTJIUKOJb, TIUIEPHH,
dbenon, Qopmanbaerua, aueraibAerul, MypaBbUHash KHCIIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, eJUIrI03a,
TJIMLKH);

— c(opMUPOBAaHHOCTb YMEHHUS OIpPEAENATh BHAbl XUMHUYECKON CBS3M B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIC);

— chOpMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TIOJOXKEHUS TEOPHUH CTPOCHUS
opranndeckux BemecTB A. M. BytnepoBa 1y 0ObsICHEHUSI 3aBUCHUMOCTH CBOWCTB
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BEILECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHUSI MAaCChI BEIIECTB;

— chopMuUpPOBaHHOCTh yMEHHH  XapakTEpU30BaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XMMIUYECKUE CBOMCTBA TUITUYHBIX MPE/ICTABUTENECH Pa3IMYHbIX KJIACCOB
OpraHMYeCcKUX BeIeCTB (METaH, 3TaH, TWUJICH, MPOMWIEH, aleTHieH,O0yTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ, ATaHOJ, STWICHIJIUKOJb, TJIUIEPpUH, (PeHoII,
alleTanbAeTU, MypaBbUHAs W YKCYCHas KUCJIOTBI, IJIIOKO3a, Kpaxmaj, LeJUI003a,
AMUHOYKCYCHAasl KHCJIOTa); WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIY HUMU
YpPaBHEHUSIMU  COOTBETCTBYIOIIUX XHUMHUYECKMX pEaKIUi C UCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

— c(opmMupoBaHHOCTH yYMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTIEBOJAOPOTHOTO CHIPhsS (HEPTH, MPUPOIHBIN Ta3, YIoJb), CIOCOOBI UX MEPEepadOTKH
U IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePepadOTKU;

— c(opMuUpOBaHHOCTh YMEHHUI TMPOBOJUTH BBIYUCICHUS MO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, O00BEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa
peaKkiiy Mo MU3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

— c(pOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHMS, MCIOJIb3YEMbIX B XUMHUU TMPU U3YYEHUU BEILECTB U
XUMUUYECKUX SBJICHUM (HAOMIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCITI0JIb30BATh CUCTEMHbBIC XUMUUYECKHUE 3HAHUS JUIsI TPUHSATHUS pEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaAIIUAX, CBA3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

— copmMupoBaHHOCTh yMEHUH COOMIOATH MPABUIIA MOJIH30BAHUAXUMUYECKON
MOCYJI0M W J1abopaTOpHBIM O00O0pY/IOBaHHWEM, a TakKe IMpaBuja OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH [0 BBINOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OITBITOB;

— c(opMUPOBAaHHOCTh YMEHWW IIJIAHUPOBATh M BBIMOJHATh XUMUYCCKUN
AKCTIEPUMEHT (TIpEeBpallieHUsI OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, TMOTYUYCHHE
ATUJIEHA U U3YYEHHUE €ro CBOWMCTB, KAUECTBEHHbBIE PEAKIIMM OPraHUYECKHX BEILECTB,
JieHaTypalus OeJIKOB MPH HarpeBaHUU, IBETHBIE PEAKIIMU OCJIKOB) B COOTBETCTBUH C
MpaBUJIaMHU TEXHUKH O€30MaCHOCTH MPHU OOpaIlleHNH C BEIECTBAMH U JIA0OPATOPHBIM
00OpyZI0BaHUEM, TPEJCTABIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMme
3aMKCcH YPaBHEHHI COOTBETCTBYIOIIMX PEAKITUI U (POPMYIHMPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YJIHTATOB;

— c(opMUPOBAaHHOCTh YMEHUW KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIHIO, TOJIy4aeMyto U3 pa3Hbix uctounukoB (CMU, UnTepHer u ap.);

— chOpMUPOBAHHOCTh  yMEHUM  COONIOJATh  MpaBWIa  HKOJOTHYECKHU
11€JIECO00Pa3HOTO TTOBEJCHUS B OBITY U TPYJOBOM JACATEIBHOCTH B LIETSAX COXPAHEHUS
CBOEr0 3JI0OPOBbS U OKPYXKAIONIIEH MPUPOAHON CpeIbl; OCO3HABAaTh OMACHOCTh
BO3JICHCTBHSI HA )KUBBIC OPTAaHU3MBI OTIPEIECIEHHBIX OPTaHUYECKUX BEIECTB, TOHUMAS
cmpicn  mokazarens [IJIK, mosicHAT, Ha mnpuMepax CrmocoObl YMEHBIICHUS U
MpEAOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

— Uit OOYyYaroIMXCcsl C OTPAHUYCHHBIMUA BO3MOXKHOCTSMH 37I0POBBS: YMEHHE
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NPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX II03HAHMS BEUIECTB M
XUMUYECKUX SIBJICHUN;

— Uil CIeNbIX M CIA0OBUIAIIMX OOYyYarOIIMXCsS: YMEHHE HCIOJIb30BaTh
penbeHO TOUEUHYIO cucTeMy oOo3HaueHuid JI. Bpaiins mis 3amuic XMMHYECKUX

dbopmy.

11 KJIACC
[IpeameTHble pe3yabTaThl OCBOCHHs Kypca «OOmas ¥ HeopraHU4ecKas XUMHUSD)
OTPAXKAIOT:

— c(opMUPOBAaHHOCTh TMPEJACTABICHUN: O XUMHUYECKOH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B NTO3HAHUU SIBICHUU TIPUPOJIBI, B
(GbOpMHUPOBAHUY MBIIIICHUS U KYJIbTYPHI TUIHOCTH, €€ (yHKIIMOHATHHOU TPAMOTHOCTH,
HEOOXOAMMOMN ISl PEIICHHS] MPAKTUYECKUX 3a/lady U IKOJOTUYECKU OOOCHOBAHHOIO
OTHOILIEHHS K CBOEMY 3I0POBbIO U IPUPOJHOM CPEJIE;

— BJQJCHUE CHUCTEMOM  XMMHUYECKMX  3HaHHUI, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHYCCKUI 3JIEMEHT, aToM, wu3orom, S-, P-, d-
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HWOH, MOJIEKYJIa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAasi, WUOHHAs, METAJJIMYEecKasi, BOJIOPOJIHAs), KpUCTANIMYECKas pEeIeTKa,
TUMBl ~ XUMHUYECKUX  pEaKIui,  pacTBOp,  DICKTPOIUTHI,  HEIIEKTPOJUTHI,
ANEKTPOJIUTHYECKASs]  JUCCOLMAIIMS, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE; TEOPUUM U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON IHCCoNManuu, nepuoauueckui 3akon . . Menaeneesa, 3akoH
COXpAaHEHHMS  Macchl  BENIECTB, 3aKOH  COXpPaHEHHS W  MpeBpalle- HUs
SHEPIUM MPU XUMHUUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHMBOJINYECKHUH SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIIME B OCHOBE NOHUMAHHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUM, (HAKTOJOTUYECKUE CBEIEHUS O CBOMCTBAx,
COCTaBe, MOJYyYeHUH M O€30MacHOM HCIOJIB30BAHUM BAXXHEHIITNX HEOPraHHMYECKUX
BEILIECTB B OBITY U MIPAKTHUECKOMN JCATEILHOCTH YEIOBEKA,

— ¢c(OpMUPOBAHHOCTh YMEHUN BBISBIISITh XapaKTEPHBIC MPU3HAKU TOHATHM,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, KCIOJIB30BATh COOTBETCTBYIOIIUME TOHATUS TIPU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;

— c(opMUPOBAaHHOCTh YMEHHUH HCIOIH30BATh XUMUYECKYIO CHUMBOJHKY JIJIS
cocTaByieHHsI (HOPMYJT BEIIECTB U YPABHEHHUM XUMHUYECKUX PEAKIINIA; CHCTEMAaTUYECKYIO
Homenkaarypy (IUPAC) u TpuBHMajbHBIC Ha3BaHHS OTACIbHBIX HEOPTraHHMYECKUX
BelllecTB (yrapHbli ra3, YIVICKUCIBIA ra3, aMMHUaK, Taii€Has W3BECTb, HETAIIEHAs
U3BECTh, MUThEBAS COJIA, TUPUT U AP.);

— cpOpMUPOBAHHOCTh YMEHHUH ONpEAeisITh BaJCHTHOCTh M  CTENCHBb
OKHCJICHUSI XUMHUUYECKHUX DJIEMEHTOB B COCIMHECHMSIX Pa3JIMYHOIO COCTaBa; BH]
XUMHUYECKON CBsI3M (KOBaJIeHTHAasl, HWOHHAs, MeETaJUIMuecKas, BOJAOpPOJHAs) B
COCIMHEHUSAX; THUIl KPUCTAIMYECKOM PEMIETKM KOHKPETHOI'O BEIIeCTBA (aTOMHas,
MOJIEKYJISIpHAs, UOHHAsI, METAJUIMYECKas); XapaKTep Cpelibl B BOJIHBIX pacTBOpax
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HCOPraHU4YCCKUX COGI[HHGHPIﬁ;

—  chOpMHUPOBAHHOCTD yYMEHUI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPTaHWYECKUX BEHIECTB IO MX COCTaBy K OMNpeAeNEHHOMY KiacCy/TpyIie
COeIMHEeHUN (TIPOCThIE BEIIeCTBA — METAUIbl M HEMETAJUIbl, OKCHUbl, OCHOBAHMSI,

KHUCIIOThI, aM(OTEepHBIE TUAPOKCU/IBI, COJIH);

— c(opMuUpPOBaHHOCTh YMEHUM PACKPHIBATH CMBICI IEPUOANUECKOTO 3aKoHa /1.
W. MenaeneeBa 1 J€EMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

— c(opMUPOBAaHHOCTh YMEHUH XapaKTepPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB XUMH4YeCKuX odnemMeHToB 1—4 nepuonoB Ilepuonnyeckoit cucTeMbl
xuMudeckux anemenToB JI. WM. MenzeneeBa, HCIONb3ys MOHATHSA «s-, P-, d-
AJIEKTPOHHBIE OPOUTANINY», «IHEPTETUUYECKUE YPOBHMU»; OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB XMMHMYECKMX DJIEMEHTOB U HUX COCAUHECHHUM IO NEpUOJaM U
rpynmam [lepuoandeckon cucTembl XUuMUYECKUX 351eMeHToB JI. 1. Menneneena;

— chopMupoBaHHOCT YMEHHMM XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XAMHUYECKUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; MOATBEPKIATh
CYIIECTBOBAHUE TE€HETHYECKOW CBI3M MEXIAY HEOPraHWYECKHMHM BEIIECTBAMHU C
MTOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

—  c(OpMUPOBAHHOCTh YMEHHUS KJIACCUPUIMPOBATh XUMHUUYECKHE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBy pEarupyrolux BEHIECTB, TEIIOBOMY
abdexTy peakiuu, U3MEHEHHIO CTENEeHEW OKHUCICHHS JJIEMEHTOB, O0paTUMOCTH
peaKIfy, y9acTUIO KaTajanu3aTropa);

— c(opMUPOBaHHOCTh YMEHHI COCTAaBISTh YPAaBHEHUS PEAKIUA Pa3TMUHBIX
TUIIOB; TOJHBIE U COKpAIEHHbIC YPAaBHEHUS PEaKIMil MOHHOrO OOMEHA, YUHUTHIBAS
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIIA;

— c(OpMUPOBAHHOCTh YMEHHMI TPOBOJAUTH PEAKIMH, TMOATBEPKIAOLINE
Ka4E€CTBEHHBIN COCTAB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB; PACIO3HABATH OIBITHBIM
IyTEM UOHBI, IPUCYTCTBYIOIIKNE B BOJAHBIX PACTBOPAX HEOPraHUUECKHUX BEILIECTB;

— chopMUpPOBaHHOCTh yMEHHH pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO OajlaHCa ATUX
peaKkuui;

—  ¢(OpMUPOBAHHOCTh YMEHUM OOBSACHSITH 3aBUCUMOCTb CKOPOCTUXUMHUYECKON
peakIuy OT pa3IuyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOIO0 PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunuun Jle [Hlarense);

— c(opMUPOBAaHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE MTPOMBILIJIEHHOTO MOJyYEHUsI CEPHOW KUCIIOThI, aMMHAKa, a TaKKe
c(hOpMHPOBAHHOCTH MPEICTABIICHNUN 00 OOIMUX HAYYHBIX MIPUHITUTIAX UIKOJIOTHUECKHIX
npobJieMax XUMHUUECKOTO ITPOU3BOJICTBA,;

—  ¢cOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BHIYUCIICHUS C HCIOJIb30BAHHEM
MIOHSATUSI «MACCOBasi J0JIA BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Ta30B MpH
XUMHUUYECKUX PEaKIMIX, MACChI BEIIECTBA UM 00BEMA ra30B MO U3BECTHOMY
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KOJIMYECTBY BEIIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOLIMX B pPEaKlIUU
BEIIIECTB, TEIJIOBOro 3¢ @dexkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHHSI SHEPTHH;

— c(opMupoBaHHOCTHh YMEHUH COOMIOAATH MPAaBWIA MOJIH30BAHUSIXUMHUYSCKON
NOCYJIOM M J1labopaTOpHBIM O00OpYJOBaHMEM, a TakKe IMpaBuia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSIMHU [0 BBINOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

— c(opMUPOBaHHOCTh YMEHUW IJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
DKCIIEPUMEHT (Pa3JIOKEHUE NEPOKCHAA BOJOpPOAA B MPUCYTCTBUU KaTaau3aropa,
OIPEJEIEHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHAMKATOPA,
BJIMSTHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluu, peakiii HOHHOTO
oOMeHa, KaYeCTBEHHbIE PEaKIuH Ha CyIb(aT-, KapOoHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH
aMMOHMUS; pEIIEHUE HKCIIEPUMEHTAIBHBIX 337a4 M0 TeMaM «MeTamis» u
«HemeTainel») B COOTBETCTBHUHM C MMPABUJIAMU TEXHUKH O€30MaCHOCTH MpHU 00pallleHun
C BellecTBaMH U J1a0OpaTOPHBIM OOOpPYJOBaHUEM, TMPEACTABIATh PE3YJIbTaThl
XMMHYECKOTO IKCIIEPUMEHTA B (hOpME 3alUCH YPaBHEHUN COOTBETCTBYIOIIUX PEeaKLIUM
U (GOpMYJIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

— c(hOPMHUPOBAHHOCTh YMEHHUI KpUTHYECKH AaHAJIU3UPOBATH XHMHUYECKYIO
UMH(pOpMAIHIO, TOJIYy4aeMYI0 U3 pa3HbIX ncTouHUKOB (CMU, UnTepHeT u ap.);

— cpOpMUPOBAHHOCTh  yYMEHUW  COONIOJATh  MpaBWa  HKOJOTHYECKHU
LEJECO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOU JESITEIIBHOCTH B LEISAX COXPAHEHU S
CBOETO 3/I0POBbSl M OKpYXKaloled MPUPOJHON Cpenbl; OCO3HAaBATh OMACHOCTH
BO3JICHCTBHSI HA JKUBBIE OPraHU3MBI OINPENEJIEHHBIX BEUIECTB, NOHUMAs CMBICI
nokazateins [1/IK, moscHsITh Ha mpuMepax crocoObl YMEHBIIICHUS U MPEJ0TBPAILCHUS
UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M YEJIOBEKA,

— i 00yYaromMxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBS: YMEHHE
NPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUU; JUISl CIETBIX U Ca00BUIAIIMX 00yUYaIOIIUXCS .

COILEPKXAHHUE YYEBHOI' O IPEIMETA «XUMMS»

10 KJIACC
OPI'TAHUYECKASA XUMUA
Teopernueckne 0CHOBbI OPraHM4eCKOM XUMHUH
[IpenMer opraHM4yeckod XMMHUU: €€ BOZHUKHOBEHHWE, PAa3BUTHE M 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOEHUs OPraHUYECKUX
coenunenuii A. M. bytiepoBa, €€ ocHOBHbIE MojoxkeHUsA. CTpyKTypHbIe (DOpPMYJIbI
OpraHWYECKUX BELIECTB. ['oMoNOrus, n3omMepus. XMMHUECKas CBSA3b B OPTraHUYECKHUX
COEIMHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.
[IpeacraBnenne o KiIaccU(pUKALMM OpraHudeckux BemiecTB. HomeHnknaTtypa
OpraHUYeCKUX COEAMHEHWH (CucTeMaTuyeckas) ¢ TpUBUAIbHbIE Ha3BaHUS
BAKHEHIIINX MPEICTABUTENEH KJIIACCOB OPIraHUYECKUX BELIECTB.
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DKcIrepuMeHTalbHbIe METOAbI M3yYeHHS BEUIECTB: 03HAKOMIIEHHE ¢ 00pa3amMu
OpPTaHMYECKUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE; MOICITUPOBAHHE MOJEKYI
OpPraHUYECKUX BEIIECTB; HAOJIO/ICHUE U OINHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPTaHMYECKUX BEIIECTB NIPU HarpeBaHuM (IIaBlieHUE, OOYTIIMBaHUE U
TOpEHue).

YriaeBoaopoabl

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUN pAa. MeTaH u 3TaH — NnpocTenmme
MIPEICTABUTENIN ATKAHOB: (PM3NUECKHE U XUMHUECKHE CBOWCTBA (PEAKIIUU 3aMEeIIECHUS
¥ TOPEHUS ), HAXOXKJICHUE B IPUPO/IE, TIOTYUYCHUE U TPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJOTHYCCKUU psAld. ODTUICH W MPOMIICH —
MPOCTEUIITNE MPECTABUTEIU AJIKEHOB: (DU3NYECKHE U XUMUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpaTallid, OKHUCICHUS U TMOJMMEpPU3AIUN),
MOJIyYeHHUE U MPUMEHEHUE.

Ankanuensl. byragmen-1,3 u wmerunOyraameH-1,3. cTpoeHHe, BaKHEHIIIHE
XUMHUYECKHE CBOMCTBa (peakuusi mnonuMepusanuu). [lonmydeHue CHHTETUUYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHMS, TOMOJIOTUYECKUN Psll. AIETUIEH —
MIPOCTEUIITUH MPEJCTABUTEIh ATKHHOB: COCTAaB, CTPOCHUE, (PU3NUECKHE U XUMUICCKUC
CBOHCTBAa (peakuWu THUIPUPOBAHMS, TAJOTCHUPOBAHUSA, THUIpATAlHM, TOPEHUS),
MOJTy9YCHHUE ¥ IPUMCHCHHE.

Apensbl. beH3oi: cocTaB, cTpoeHue, PU3NUeCKue U XUMUYECKHUE CBOMCTBA (peaKiuu
TaJIOTCHUPOBAHUS W HUTPOBAHUS), MTOJYUCHUE U TIPUMEHEHUE. TOKCUYHOCTD apeHOB.
['enetnueckasi CBsI3b MEXKIY YIJIEBOJOPOJAMH, MPUHAUICKANUMUA K Pa3TUIHBIM
KJIaccaM.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOOB. [IpupoaHbiii Ta3 U monyTHbIe HEDTIHBIE
razel. Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepaboTku HedTH: TMEepEeroHka,
KPEKHUHT (TePMUYECKUM, KaTaTUTHIEeCKul ), mupoaus. [IpoaykTsl nepepaboTku HedTH,
UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHBIN yroyib U MPOAYKTHI €ro
nepepadoTKu.

DKCIepUMEHTAIBHBIE METOJBI HM3YyYCHHsI BEIIECTB: O3HAKOMJICHHE C OOpas3iamu
MIacTMacc, KaydykoB M pe3uHbI; KoJulekiuu «HedTs» n «YTomby; MoaenupoBaHue
MOJICKYJT YTJIEBOJAOPOJOB M TaJOTEHONPOW3BOIHBIX; TPOBEICHHUE MPAKTHUYCCKOU
paboTHI: TOJTyYCHHE dTUJICHA M M3yUYCHHE €T0 CBOWCTB.

PacuéTHble 3aaaun
Brruucnenuss mo ypaBHEHHIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJHOTO BEIIECTBA WM TMPOJYKTAa pPEaKIMH 10 HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB UM MIPOIYKTOB PEAKIIUN).

Kuciopoacoaepskamue oprann4yeckue coeIuHeHUsI
[IpenenvHble OTHOATOMHBIC CIUPTHI. METaHOI M ATAHOJI: CTpOoeHUe, Puznueckue u
XUMHUYECKHE CBOMCTBa (peakIuy C aKTUBHBIMH MeETaJlJIaMU, TaJIOT€HOBOIOPOIAMHU,
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ropeHue), npuMeHeHrue. BogopoaHbie CBS3M MEXKIy MOJIEKYJaMH criupToB. [leficTBue
METAHOJIa U 3TAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHOTOaTOMHBIC CHHUPTHI. DTHICHTJIMKOJb W TIUIEPUH: CTPOCHHE, (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMH METAJJIAMH, Kau€CTBEHHAS
peakiusi Ha MHOTOaTOMHbI€ cupThl). [lelicTBue Ha opranusm yenoBeka. [Ipumenenue
TJIUIEPUHA U ATUIICHTJIUKOJIS.

@deHo: CTpOEHHE MOJEKYIbI, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne denomna.

Anpaerunbl U KeToHbl. DopManbAerul, aleTanbIerui: CTpoeHue, PU3NYecKue u
XUMHUYECKHUE CBOWMCTBA (pEaKIUMU OKHCICHHUS W BOCCTAHOBJICHUS, Kaue€CTBEHHbBIC
peaKiym), MOJIy4eHUE U MPUMEHEHHE.

AuetoH: cTpoeHue, GU3NUEeCKUe U XMMUYECKUE CBOMCTBA (peaklUuud OKUCICHUS U
BOCCTaHOBJICHMS] ), TOJTyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpEe/AC/bHBIE KapOOHOBBIE KHUCIOTH. MypaBbuUHAs MW YKCyCHas
KHCJIOTBL: CTPOEHHE, (PU3MYECKHME M XMMHUYECKHE CBOWCTBa (CBOMCTBaA, oOlIue s
KJlacca KUCJIOT, peakuus 3TepuduKanum), noirydeHue u npumeHenne. CreapuHoBas u
OJICMHOBAsl KUCJIOTHl KaK MPEJCTABUTENIM BBICHIUX KapOOHOBBIX KHUCJIOT. MbLia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JeHCTBHE.

Crnosxxnble 2puUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruonornueckas posb KUPOB.

VYrieBobl: cocTaB, KiaccudUKaius yrieBoaoB (MOHO-, M- U MOJIMCAXAPHUIbI).
['moko3a — mpocTedmmii MoHOcCaxapuj: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI,
bu3nueckue W XUMHYECKHE CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHAaYHbIM pacTBOpoM okcuja cepedpa(l), BoccraHoBiIeHUE, OpOKEeHUE
TJIFOKO3b1), HAXO0XKACHUE B MIPUPOJIE, MPUMEHEHHE, OUoIorudecKas posib. @OTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uemmonos3a kak OpupoaHble mnonumepbl. CTpoeHHe Kpaxmana Hu
HEeUtoNo3bl.  Pu3nyeckrue M XMMHYECKHME CBOMCTBA KpaxMmana (TUIpOJIu3,
KaueCTBEHHAs PEAKIIMS C HOJOM).

IKCNepUMEHTAIbHbIE METOAbI U3yUEHUs BEILIECTB: IPOBEICHUE, HAOIIOICHUE
Y ONMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OKUcieHue sTaHosa okcuaoMm wmeau(Il)), MHOroaroMHBIX
COUpPTOB (B3aumojeiicTBue raunepuHa c rugpokcunoM wMenu(Il)), ampaeruaos
(okuCiIeHne aMMHadYHBIM pacTBOpoM okcuaa cepedpa(l) u runmpoxcugom memu(ll),
B3aMMOJICHCTBHE Kpaxmalia ¢ MOJOM); TIPOBEICHNUE MPAKTUUECKONW pabOThI: CBOMCTBA
pacTBOpa YKCYCHOM KHCIJIOTHI.

PacuéTHble 3aaaun

Brruncienus mo ypaBHEHHUIO XMMHUUYECKOW peakuuu (Macchl, 00béMa, KOJIMYECTBA
WCXOJTHOTO BEIIECTBA WJIM TMPOJAYKTa PEAKIMU 10 H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN).

A3oTcoaep:kaliue OpranHndecKue coeMHeHus!

AMuHBI. MeTuinaMUH W aHWIMH: COCTaB, CTPOCHUE, (PUBMUYECKUE M XUMHUYECKHE

CBOICTBA (TOpeHHe, B3aUMOACHCTBUE C BOJON U KUCTIOTAMH).
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AMMHOKHCIIOTBI Kak aM(OTEepHbIC OpraHudeckue coeauHeHus. dusndeckne u
XUMHUYCCKHE CBOMCTBA AaMHUHOKHCIOT (Ha MpuUMepe TJUIMHA). buosiormueckoe
3HaYeHHEe aMUHOKUCIOT. [lenTuasl.

benkn kak TpPUPOIHBIE BBICOKOMOJICKYJIIpHBIE coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTYpa O0€IKOB. XMMHYECKUE CBOMCTBA OCIKOB: THIPOJIU3,
JeHATypallns, KaueCTBCHHBIC PEaKIIMKU Ha OCIIKH.

DKCIepUMEHTAIbHBIE METOJbl WM3YYEHHS BEIIEeCTB: HAOJIOJCHUE U OIHMCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIHs OCIIKOB ITPH HarpeBaHUH, IIBETHBICPCAKIIUN
OEJIKOB.

BbicokoMo1eKyJIsIpHBIE COeTMHEHUST

OCHOBHBIC TIOHSATHS XUMHUHU BBICOKOMOJICKYJSIPHBIX COCAMHEHUH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTCICHb ITOJIMMEPH3AIlUN, CPEIHSS MOJCKYISIpHAS
Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHCHUH —
MOJTMMEPHU3AIUS U TTOJTMKOHISHCAIIHS.

DKCIepuMEHTAIbHBIE METO/IbI U3YUYCHHS BEIIECTB: O3HAKOMIICHHE ¢ 00pa3liaMu
MIPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

Me:knpeameTHble CBSA3H.

Peannsanust MeXIpEeAMETHBIX CBA3€H PU U3YYEHUN OPTAaHUYECKOM XUMHH B 10
KJIaCcCe OCYIIECTBISIETCS Yepe3 HMCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUH, TaK W TOHATHH, SBISIOMIMXCS CHCTEMHBIMU IS OTIEIBHBIX IMPEAMETOB
€CTECTBEHHO-

HAYYHOTO IIMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TIOHATHA: SBJICHHE, HAYYHBIH (PaKT, THIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiaccUuuKaius, MEePUOAUYHOCTH, HAOJIOJCHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE.

®dwuszrka: MaTepusi, SHEPIHsl, Macca, aToM, SJICKTPOH, MOJIEKYJIa, SHEPTeTHUECCKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (pU3MUEcKHe
BEJTUYMHBI U €IUHUIIBI KX U3MEPEHHUS.

buonorus: xnerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
dboTocuHTE3, OHOJOTUYECKH AaKTUBHbIE BemecTBa (O€lIKW, YIIAEBOABI, KUPBI,
(bepMeHTHI).

['eorpadus: MuHEpaNbl, TOPHBIE MOPOABI, TOJE3HbIE HCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHoMOTHS: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIIBHOTO MUTAHUS, MOIOIIHE
CpeICTBa, JICKAPCTBEHHBIE H KOCMETHYECKHE IMpemapaThl, MaTepuanbl H3
HCKYCCTBEHHBIX M CHHTETHUECKHX (POPMYIL.

11 KIJACC. OBIIAAA U HEOPTAHNYECKAS XUMUA

Paznen 1. TeopeTruueckue 0CHOBbI XMMHHU
XvUMHUECKHI 3JeMeHT. AToM. Aapo atoma, W30TOMbBl. DJIEKTPOHHAsT 000JO0YKA.
DHepreTHYECKUe YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-3JEMEHTHI.
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Oco0eHHOCTH pacipeiesIeHUs JIEKTPOHOB 110 OPOUTAIISIM B aTOMaX JIEMEHTOB NEPBBIX
YeTBIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTYpaIlKs aTOMOB.

[lepnonnueckuit 3akoH U llepuonnueckas cucremMa XMMUYECKUX JIEMEHTOB /JI.
N. MengeneeBa. CBsi3p MNepuoaHuYEcKoro 3akoHa u Ilepuogumyeckoil CcUCTEMBI
xuMudeckux 3meMeHToB 1. 1. MenaeneeBa ¢ COBpeMEHHOM TEOPUEN CTPOEHHUS AaTOMOB.
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX U CIOKHBIX BEIIECTB IO IPYIIAM U MepUofaM. 3JHaAYEHUE MEPUOIUYECKOTIO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBS3b. DBuapl XHMHYECKOH CBA3U
(koBaJIeHTHasi HEMOJISIpHAsT W TIOJsIpHAsi, HMOHHAs, MeTaindeckas). MeXaHU3Mbl
o0pa30BaHUs KOBAJICHTHOM XUMHYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN).
BonoponHas cBsA3b. BanmeHTHOCTb. DNEKTpOOTPULATENBHOCTh. CTENEHb OKUCIEHUS.
HOHBI: KaTHOHBI U AHUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH ITOCTOSTHCTBA
COCTaBa BeUIECTBA. THIIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue 0 mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIAHBIE PAaCTBOPBI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPTaHUYECKUX BEHIECTB. [ E€HeTHYecKass CBSI3b HEOPraHWYECKUX  BEIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

XuMHUYECKasi  peakuus. Knaccudukanuss  XUMHUYECKUX  peakiuil B
HEOPTaHUYECKOM M OPraHMYECKOM XMMHH. 3aKOH COXPAHEHUSI MAcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALIECHUS SHEPTUU ITPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTtopoB. OOpaTUMBbIE
peakuuu. XuMH4YecKoe paBHOBecue. DakTopbl, BIHSOMIME HA  COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTuyeckas aucconuanus. CunbHbBIE M ciaadbie JIeKTpoJuThl. Cpena
BOJIHBIX PAcCTBOPOB BELIECTB: KHUCJAsg, HEUTpaibpHas, IienoyHas. lloHaTue o
BosoponHoMm Tokazarene (PH) pacrBopa. Peakumu wonHoro ooOmena. ['maposms
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCNepUMEHTAIbHBIE METOJbl HW3Y4YCHHS BEIIECTB: JCMOHCTpAIus TaOJuIL
«llepnognueckas cucrema xumuueckux 3nemeHToB [[.U. Menneneesa»; usyudeHue
MoieNield KpUCTAJUTMUECKUX PEIIETOK; HAOII0EHUE U ONMUCAaHUE JEMOHCTPALMOHHBIX
U J7a00paTOpPHBIX ONBITOB (pa3lioKeHUE NEPOKCHAA BOAOPOJAa B MPUCYTCTBUU
KaTaJu3aropa, ONPENEIICHUE Cpelbl PAacTBOPOB BEIIECTB C  ITOMOIUIBIO
YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMM HOHHOTO OOMEHA); MPOBEJIEHNE MPAKTUYECKOM
paboThl «Biusiare pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIumy.

PacuéTHble 3aaaun

Pacuétel 110 ypaBHEHHSIM XHUMHUYECKUX PEAKIHM, B TOM YHUCIE TEPMOXUMUUYECKUE
pacy€Thl, pacy€Thl C UCIOJIB30BAHUEM MTOHATHS «MACCOBas J10JIS BEILIECTBAY.

19



Pa3nen 2. Heopranuyeckasi Xumusi

Hemeramnsl. Ilonoxenne HemetaioB B Ileproanyeckoil CHUCTEME XUMHUYECKUX
anemenToB J[.M1. MeneneeBa u 0COOEHHOCTH CTPOSHUS aTOMOB. DU3UYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPOINHs HEMETAUIOB (Ha mpuMepe KHuciopoja, cepsl, dhochopa u
yriepoaa).

XHUMHUYECKUE CBOWCTBA BAKHEHUIITUX HEMETAJIOB (TaJOT€HOB, CePhI, a3oTa, pocdopa,
yriiepoga U KpeMHUsI) U UX COCAUHEHUM (OKCHUIOB, KHCIOPOJCOJCPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IprMeHeHne Ba)KHENIIIMX HEMETAJUIOB U UX COCTMHEHUN.

Meramnel. Ilonoxenne wetawioB B llepmoanueckon cucrteMe XUMHUYECKHUX
anemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O000JI0YEK
aToMOB MeTaiioB. OOmue Qusnyeckue cpoiicTBa MeTamioB. CIulaBbl METaJIOB.
DNEKTPOXUMHUYECKUN DSl HATPSYKEHU METAIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUINUX META/UIOB (HATpPUM, Kaaui, KaJabllUi, MarHuu,
ATIOMUHUHN, ITUHK, XPOM, JK€JI€30, Me/Ib) U UX COCJIMHEHUM.

O6mume crnocoObl noiaydeHus MetamioB. Mertamnypruda. Koppo3uss MeTamios.
CriocoObI 3a1uThl OT KOppo3uu. [IpruMeHeHe MeTaioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbI N3YUEHHUS BELIECTB: U3yUYECHHE KOJUIEKIHNH «MeTasuibl
U CIUIaBbI», 00pa3I0B HEMETAIIOB; PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4; HA0II0ICHHE
U ONHCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMNBITOB (B3aMMOJICHCTBHE
TUJIPOKCUIA ATFOMUHUA C PACTBOPAMH KUCJIOT U IIEJI0YEH, KAYECTBEHHBIC PEAKIIMU Ha
KaTHOHBI METAJIJIOB).

PacuérHble 3agaun

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMM BEIIECTB; PaCUEThl MACCHI
(00BEMa, KOoNMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITM OJHO U3 BEIIECTB MMEET
IIPUMECH.

XUMHSA U )KU3Hb

Ponp xumum B oOecniedeHUM HKOJOTUYECKOM, HSHEPreTUYEeCKO U TMHUILEeBOU
0€30MacHOCTH, pa3BUTUU MEAUIUHEL. [IoHATHE 0 HAYYHBIX METOaX MTO3HAHUS BEIESCTB
Y XUMHYECKUX PEaKIUH.

[IpencraBienuss 00 OOHMX HAyYHBIX NPUHIMUIIAX MPOMBIIUICHHOTO MOJYYCHUS
Ba)KHEHIIINX BEIIECCTB.

UenoBek B MUpE BEUIECTB U MAaTEPHUAIOB: Ba)KHEWIIME CTPOUTEIIbHBbIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE ~MaTepualibl, KpPAaCKW, CTEKJIO, KepaMHKa, MaTephalibl st
AJIEKTPOHUKH, HAHOMAaTEPHUaJIbl, OPTAaHNYECKUE M MUHEPATIbHBIE YI00pEHUSI.

XuMusi W 3I0pOBbE YEIOBEKAa: IMpaBW/a HCMOJb30BAHUS  JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia 0E30MaCHOTO WCIIOJIB30BAHUS TMPENapaToB OBITOBON XMUMHH B
ITOBCEHEBHOM KU3HMU.

MeknpeaMeTHbIE CBSI3H

Peanuzanus MeXnpeIMETHbIX CBS3€d MpPU M3YYEHUM OOIIed M HEeopraHu4ecKou
xuMuu B 11 Kiacce oCyliecTBISETCS Yepe3 UCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHATHM, SBISIOIIUXCS CUCTEMHBIMU JJIS1 OTAEIbHBIX
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MIPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MOHITHS: HAY4YHbIN (haKT, THUIIOTE3a, 3aKOH, TEOPHs,
aHalu3, CUHTE3, Kiaccuukanus, MNEpUOAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, SBIICHUE.

®u3uka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, U30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUUECKU YypOBEHb, BEIIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, (PM3MUECKUE BEIMYUHBI U €UHUIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: knerka, opraHu3M, dKOCUCTeMa, Ouocdepa, MaKkpo- U MHUKPOIIEMEHTHI,
BUTaMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHepanbl, TOpPHBIE TMOPOJBI, TIOJE3HBbIE MCKOMAaeMble, TOILUIMBO,
peCypCHlI.

TexHonorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUTYPIHsi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHUUIIEBAs
MPOMBIILIEHHOCTb, dbapmarneBTHYECKAS IIPOMBILIUIEHHOCTb, IIPOU3BOJACTBO
KOCMETUYECKHX IPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

KPUTEPUU ONEHUBAHMUSA PE3YJIBTATOB YYEBHOI'O IIPEIMETA

«XHUMMUSA»

Bun xonTpons OtmeTka TpebGoBaHUsI K OCHOBHBIM KPUTEPUSIM
VeIl KOHTPOJIb - | OTmetka «5» OOHapyXuBaeT  MOHHMaHHE MaTepuaa,
I/IHI[I/IBI/II[yaJ'H)HIﬂﬁ nu MOXET O6OCHOBaTI) CcCBOHU CY)KI[eHI/IH,
(prHTaHBHLIﬁ OHpOC HpI/IMeHI/ITL 3HAHHUA Ha HpaKTI/IKe, HpI/IBCCTI/I

HEOOXOIUMBbIE TpPHUMEpPhl HE TOJIBKO U3
y‘IC6HI/IKa, HO n CaMOCTOATCIIBHO
COCTaBJICHHBIE.

HOHHO IIOCJIICIOBATCIBbHO n3jaracrt

W3Y4YEHHBI MaTepuajn, JaeT IpPaBHIbHOE
OIIPEEIICHUE SI3BIKOBBIX MIOHSATHUM.

OtMmetka «4» JlaeT oTBeT, yIOBIETBOPSAIOUINNA TEM K€
TpeOOBaHUSM, UTO U JJII OTMETKA «5», HO
nomyckaet 1 - 2 ommOKH, KOTOPEIE caM XKe
WCIpaBIseT, U 1 - 2 HeoueTa B
MOCJIeI0BATEILHOCTH ¥ TEPMHUHOJIOTUH
W3J1araeMoro.

OtMmetka «3» W3naraer marepuan HENMOJIHO U JIOMYCKaeT
HETOYHOCTU B ONpPEACICHUH TOHATHI WU
(dhopmynupoBke npaBui. He ymeer qoctaTouHo
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MIYOOKO W JIOKa3aTebHO OOOCHOBAaTh CBOM
CYXXJICHHS M TIPHBECTH CBOM IIPUMEPHI

OrMmeTrka «2»

OOnapyxuBaeT HE3HaHHWE OOJBIICH dYacTH
COOTBETCTBYIOLIIETO  pasjeiia  HM3y4aeMoro
Marepuaa, JIOTTyCKaeT OIMOKHU B
(OpMYJIMPOBKE OINPENEICHUN TpaBHII,
HCKaXAIONUE HMX CMBICHI, OCCIOpPAI0YHO U
HEYBEPEHHO M3JIaracT MaTepuall.

IluceMeHHBIE  OTBETEHI

3aJJaHHYIO
KoHTponbHbIe paboThI

Ha
TEeMYy;

O1MeTKa «5»

Beimonaun paboty 6e3 ommOoK U HET0YETOB;
JIOITyCTHII HEe 00JIee OJTHOTO HeoueTa

OrMmeTka «4»

BeimonHun paboTy MOTHOCTBIO, HO JOIYCTHI
B Hel: He Oosiee OAHOM HErpyOoOi OIIMOKH u
OJTHOTO HesloueTa; He 0oJiee IBYX HEJJOUETOB.

O1MmeTKa «3»

[IpaBUJIbHO BBIMOJIHUI HE MEHEE IOJOBUHBI
paboThl UM AONYCTUI: HE Oosiee IBYX rpyObIX
omnOoK; He Oojee OgHOW TpPyOOil M OIHOM
HerpyOoil omMOKM M OJHOrO HeJoYeTa; He
Oojee NMBYX-TpeX HErpyObIX OIIMOOK; OJIHOM
HerpyOoil ommOKM M Tpex HEAO0YETOB; IpU
OTCYTCTBHHM OIIMOOK, HO TpU HATUYUH
YETBIPEX-TISITH HEJIOUETOB.

OrMmeTka «2»

Jomyctun 4Yucimo OmUMOOK W HEIOYETOB
MPEBOCXOAIIEE HOPMY, MPU KOTOPOM MOKET
OBITh BBICTABJIEHA OIlleHKA "3 WM eciu
NPaBUJIBGHO BBINOJHUI MEHEE IMOJIOBUHBI
paboTHI.
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KAJIEHIAPHO — TEMATHMYECKOE INTAHUPOBAHUE

Haunmenosanue Kou- Bunel koHTpOIS OCHOBHBIE BUIBI ICATEILHOCTH O0YJAIOIIMXCS PU [Tepuon DIIEKTPOHHBIE
y4eOHBIX pa3/ieJIOB U | BO W3YYCHUU Pa3AeiioB H (WIK) TeM (Ha ypoBHE Y4eOHBIX uzydeHus:  |(1udpoBeIe)
(WJIM) TEM MPOTPaAMMBI | 4aCo JIEHCTBHIA ) oOpasoBarebHbIC

B pecypchl
1 2 3 4 5
10 kaace
Paznen 1. TeopeTuuyeckne 0OCHOBBI OPraHnyeckoit xumuu (3 )

Tekymmit PackpsiBaTh CMBICT H3y4aeMbIX TIOHSTHH (BBISBIIATH bubmuorexa [JOK
1.1.Ilpenmer 3 WHIUBUIyIbHBIA U |MX XapaKTepPHbIC MPU3HAKH), YCTAaHABIMBATH HX https://m.edsoo.ru/7f
OpTraHUYECKON XUMUH. (pOHTANIBHBIN ONIPOC | B3aUMOCBS3b. [[pUMEHSATH MOIOKEHUS TEOPUH 41b590
Teopust XUMHUYECKOTO CTpoeHMs opranndeckux Beuiects A. M. byrneposa
CTpOECHUS JUTsl OOBSICHEHHU S 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
OpraHHYECKUX cocTaBa U cTpoeHus. Vcronb30BaTh XUMHUUECKYIO
COETMHEHU N CUMBOJIUKY JJIsl COCTABIICHUSI MOJIEKYJIAPHBIX U
A.M.bytnepoBa CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIEHHOI) (OpMyIT

OpraHuuYecKux BemecTB. OnpeaensaTh BUIbI
XUMUYECKOH CBSA3U (OJIMHAPHBIC, KPATHHIE) B
OpPTaHMYECKUX COCIMHEHUSX. PacKkpbIBaTh poIib
opraHuueckoil xumuu B npupoje. Habnronars u
OTHCHIBATh IEMOHCTPAIMOHHBIE OMBITHI; TPOBOJUTH U
ONMCHIBATh JIaOOPATOPHBIE OMBITHI U IPAKTUYECKUE
paboThI
Hroro no pazneny 3
Paznen 2 Yraesomopoabi (13)
NunnBunyansHelii 1 |PacKkpbIBaTh CMBICI H3y4aeMbIX MOHSTH ,
2.1.1lpenenvHble 2 | GpoHTaIBHBIN ONMPOC |yCTaHABIUBATH X B3aMMOCBSI3b, HCIIOJIb30BATh

Yri€eBOAOPOAbl —
aJIKaHbI

COOTBETCTBYIOIIME MTOHATHS IIPU ONMKMCAHWUU COCTaBa,
CTPOEHUS U MPEBPALCHUI OPTaHUYECKUX COCTUHEHUI.

bu6mmoteka [IOK
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VYcranaBnuBaTh MPUHAJICKHOCTD BEIIECTB K
onpeeIEHHOMY KJIacCy YIIJIEBOOPOIOB IO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX IO CHCTEMaTUYECKON
HOMEHKJIATYpe; IPUBOIUTH TPUBUATHHBIC HA3BAHUS
OTJICTILHBIX MPEJCTAaBUTEIICH YIIIeBOIOPOIOB.
OnpenensiTe BUIIbI XUMHYECKOH CBSI3U B MOJICKYJIaX
YTJII€BOJI0POIOB

https://m.edsoo.ru/7f
41b590

2.2.HenpenenbHbie 6 Onpenenarb BHAbI XUMHUYECKOW CBSI3M B MOJIEKYJIax
YTJIEBOAOPO/IBI: WuauBUyanbHbIA U |yTIIeBOIOPO/IOB; XapaKTepu30BaTh 3aBUCUMOCTh
QJIKCHBI, aJIKaIUCHBI, (GpOHTAJIBHBII OIIPOC | PEaKIMOHHON  CIHOCOOHOCTH  YIVIEBOJOPOAOB  OT
AITKUHBI KPaTHOCTH KOBAJICHTHOH CBSI3H.
XapakTepHu30BaTh COCTaB,
CTpOCHHUE,IPUMECHEHUE, PU3HUECKUEe H XHMHUYECKHE
CBOWCTBA, BAYKHEHIIINE CIIOCOOBI MOJTYUEHUS THITMYHBIX
NPEJCTaBUTENICH Pa3IMYHBIX KJIACCOB YTJIEBOIOPOIOB
(MeraHa, 3TaHa, dTHIIEHA, alleTuieHa, OyTranueHa-1,3,
OeHsoua).
2.3. Apomatuyeckue | 2 HHHHBHHyaﬂfHHﬁH XapakTepu3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHUE,
YIJICBOIOPOARI (pOHTANBHBIN OMIPOC | dyysyyeckue M XMMHUECKHE CBOHCTBA, BakHEHIIMe
CIOCOOBI  TMOJIyYEHHsI THIWYHBIX IPEICTaBUTEICH
pa3IMYHBIX KJIACCOB YTIJIEBOJIOPONIOB (METaHa, JTaHa,
JTWJIEHA, aleTWwieHa, OyragueHa -1,3, OeHsona,
3 |Mlemonctpaiyu: TONyOJIa). BBIABIATE TEHETHYECKYIO CBSI3b MEXIY
2.4 Ilpuponubie komrexunn «HedTs» n YIJIEBOJOPOJAAMU ¥ TIOATBEPKAATH €€  HAIMYUe
UCTOYHHKH «romb; YpaBHEHHUSIMH  COOTBETCTBYIOIINX XUMHYECKHX
YLICBOIOPOAOB U X BHACOpPArMEHT peaKIuii ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (POpMYIT
Hepepa6 OTKa «ByJ'IKaHI/ISa]_H/IH
PE3HHBI».
TpakTHueckue paborer: | AMOCTOATENBHO IIAHMPOBATH H OCYIIECTBIATH CBOO
Ne 1. TlonyueHue sTueHa | I03HABATEIBHYIO ACSTEIBHOCTD; IPUHUMATD AKTHBHOE
¥ U3yYCHHE ero CBOCTB |YYACTHE B TPYIIIOBOM y4€OHOMN NEATENLHOCTH
Hroro no paszneny 13
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Pasznea 3

Kuciiopoacoaep:kaiue opranudeckue coequnenus (13u4)

3.1.Couptel. PeHOon

[IpakTukym

3.2. AIbOeruisl.
KapGonoBbie
KHACIOTEI. CIIOKHBIE

3(upbl

[TpakTrueckue pabOTHI:

Ne 2

CaoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI

3.3.YrueBonasl

PackpbIBaTh CMBICIT HU3Y4aeMBbIX MOHATHH (BBISABIATH
UX XapaKTepHbIC MPU3HAKHN), YCTAaHABINBATH X
B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE
MOHATHS TIPU ONHCAHUU COCTaBa, CTPOCHHS U
IIPEBpAILEHUI OPraHNYECKUX COeIMHEHUH.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY LIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIEHHOI) (hOPMYIT OpraHUYECKUX
BEIIECTB. Y CTaHABIMBATh IPUHAJIEKHOCTD BEIIECTB K
OTIpEeIeIIEHHOMY KJIACCY IO COCTaBy U CTPOSHHIO,
Ha3bIBaTh UX MO CUCTEMATHYECKOW HOMEHKJIATYpE;
MPUBOANTH TPUBUAIILHBIC HA3BAHUS OT/ACTHHBIX
[IpECTaBUTENEN KUCIOPOICOACPKALIUX COSIUHEHUH.
XapakTepHu30BaTh COCTaB, CTPOCHUE, TPUMEHEHHE,
¢du3nyeckue 1 XMMUYECKHEe CBOMCTBA, BaKHEHIIINE
CTIOCOOBI OTYYECHHUSI TUIIUYHBIX MIPECTaBUTENICH
Pa3IMYHBIX KJIACCOB KUCIIOPOJICOACPKALIIX
COCIMHEHMH (METaHOJa, 3TaHOJIa, TJIUIeprHa, (PeHoIa,
¢dopmanpaeruia, aeTaibAeruia, yKCyCHOM KHCIOTHI,
TITFOKO3BI, CaXxapo3bl, Kpaxmala, IeJuTI0I03b);
BBISIBJIATh TEHETUYECKYIO CBSA3b MEXy HUMH U
MOJITBEPK/IATh €€ HATMYKME YPAaBHEHUSIMHU
COOTBETCTBYIOLNX XMMUYECKUX peaKiuil ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX popMyi. ONUCHIBATH
COCTaB, XMMUYECKOE CTPOCHHE U TPUMEHEHHE KHUPOB,
XapaKTepU30BaTh X 3HAYCHUE IS
KHU3HEeATeIbHOCTH Opranu3mMoB. Oco3HaBaTh
OTIaCHOCTh BO3JICHCTBHUS HA KUBBIE OPTaHU3MBI
OTIpeJIeIEHHBIX OPTraHUYECKHUX BEILECTB, MOSACHATh Ha
npuMepax. [IpoBOANTE BEIYHUCICHUS IS ONIPEICIICHHS
MOJIEKYJISIPHOM (POPMYITBI OPraHNYECKOTO BEIECTBA,
110 YPaBHEHHUIO XMMHUYECKON PEeaKInu.

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41b590
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CaMoCTOSTEIILHO IJIaHUPOBATh U OCYILICCTBJIAATL CBOIO
MI03HABATEJIbHYIO AEATEIFHOCTD; IPUHUMATh aKTHBHOE
ydacTHe B IpynInoBoi padoTe.

Hroro no pazgeny

13

Pa3nen 4. A3oTcoaep:xaniue oprannieckue coeguHenusi(34)

4.1. AMUHEBL
AMUHOKHCIIOTHI.
benkn

NunuBuyanbHbId 1
(bpoHTaTBHBII OITPOC

XapakTepru3oBaTh COCTAB, CTPOCHUE, IPUMEHEHHE,
(du3HUecKre U XUMUYICCKUE CBOMCTBA, BAKHEHIITHE
CrocoObl NOTYYEeHUs TUIIUYHBIX IPEJCTaBUTENIEH
a30TCO/ICPKAIINX COSAMHEHUH (TJTHIIMHA U OSJIKOB)
OSICHAThH Ha IpUMepax 3HaueHue OeNKoB 1is
opranusma yesoneka. Mcronp30BaTh XUMHUUECKYIO
CHUMBOJIUKY JUIsl COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOH ) (hOpMyIT
OpraHuyecKux BemecTs. Onpenenars
MIPUHA/IJIEKHOCTD BEILIECTB K OMPEIEIIEHHOMY KJlaccy
II0 COCTaBy U CTPOEHUIO, Ha3bIBATh UX I10
CUCTEMAaTHYECKON HOMEHKJIAType; MIPUBOJAUTD
TPUBHAJIbHBIE HA3BAHUS OTJEJIBHBIX IIPEICTaBUTEIIEH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE, TPUMEHEHUE,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA, BayKHEHIINe
CHOCOOBI OJTYyYEHUS! TUIIMYHBIX MPEJCTaBUTENEH
a30Tco/IepKallluX COCTUHEHNH (METHIIaMUHA,
INIMLKHA, 0e’KoB). ONuckIBaTh COCTAaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBa O€JIKOB; MOSCHATH Ha MpUMepax
3HaueHue OeNKOB JUIsl OpraHM3Ma 4eJoBeKa.

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41b590

Hroro no pazaeny

Pa3nes. 5. BoicokomoJiekyisipable coeuHeHns (24)

5.1. [TnacTmaccsl.
Kayuyxu. Bosokna

NunuBuayanbHbIl 1
(bpoHTaNbHBIN ONpoC

BJ'IaIICTL HN3Yy4aCMbIMU XUMHWYCCKUMU IMOHATHAMU:
PACKpPBIBATE CMBICIT U3Y4YACMbBIX MOHSITUH U IMPUMCHATH

bu6mmnoreka [JOK
https://m.edsoo.ru/7f
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9TH MOHATHUS MPH ONMCAHUU COCTAaBA U CTPOCHHUS
BBICOKOMOJIEKYJISIPHBIX OpraHMYeCKHUX BEIIECTB, IS
0OBSICHEHUS OT/ACTBHBIX (PAKTOB U SBICHUH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS CTPYKTYPHBIX (DOpPMYJI BELIECTB U
YpaBHEHUH peakiuil MOJIMMEpPU3aluu U
noJIMKOHAeHcauuu. OIuckIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA KayuyKoB, Haubosee
pacnpocTpaHEHHBIX BUOB I1J1aCTMACC, BOJIOKOH;
MIPUMEHEHNE

41b590

[IpomexxyTounas 1 Hrorosas x/pabora
aTTecTanus
Bcero yacoB 34 3
11 KJIACC
Pa3nen 1. Teopernueckue ocHoBbI xuMuu (134)
PackpbIBaTh CMBICI H3y4aeMbIX HOHATHH (BBISBISATHUX
1.1.Ctpoenue 3 WupuBuayanbHbld M |XapakTepHbIE — NpPU3HAKH),  YCTaHABIMBATh  MX

aTOMOB.
ITepnonnueckuin
3aKOH U
ITepnognyeckas
cucrema
XUMHYECKUX
snemeHToB /JI. W.
MenneneeBa

(bpoHTaNBbHBIN OIPOC

JemoHncTpanmu: Buast
tabnun «[lepuoanueckas
CHUCTEeMa XUMUYECKUX
snemenToB J[.M.
MenneneeBa»

B3aUMOCBA3b. PackpbIBaTh CMBICI MEPUOIAYECKOTO
3akoHa /. 1. MeHneneeBa u NEMOHCTPUPOBATH €TO

CUCTEMAaTHU3UPYIOIILYIO, 00BSACHUTENBHYIO u
MPOrHOCTHYECKYI0  (yHKIMH.  XapaKTepH30BaTh
JNEKTPOHHOE  CTPOEHHE  aTOMOB  XMMMUYECKHUX

3JIEMEHTOB 1—4 MeproI0B, UCTIONB3YsI OHSTHSA S-, P-, d-
JJIEKTPOHHBIE OpPOWTANIM, SHEPreTHUYECKHUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB
XMMHYECKUX DJJIEMEHTOB M MX COCIMHEHUW I10
nepuogam u rpynnam Ilepuoguueckoii cucremst /1. U.
Menneneena.
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1.2.Ctpoenue
BEIIIECTBA.
MHuoroo0Opa3ue
BEIIECTB

NunuBuyanbHbIN 1
(hpOHTAIBHBIN OIIPOC

PackpbiBaTh CMBICT U3y4aeMbIX MOHATHI (BBILACIATHUX
XapaKTepHbIE MPU3HAKH ) U TPUMEHSTh 3TU MOHATUATIPU
OMMCaHUU COCTaBa M CTPOCHUSI BELIECTB, IS
OOBSICHEHUSI ~ OTAENbHBIX  (AKTOB W sBICHUM.
Ornpenenarb BUAbI XUMUYECKON CBSI3M (KOBAJICHTHOM,
HOHHOM, METaJUINYECKOM, BOJIOPOTHOM ) B
COCIMHEHMAX; THUIl  KPUCTAUIMYECKOW  pEelETKH
KOHKPETHOro BemecTBa. OnpenensaTs BaJ€HTHOCTb U
CTENEHb OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHMSIX  pa3iMyHOro cocrasa. lIpoBoauth
BBIYMCIICHHS C UCIIOJIb30BAHUEM TOHSTHSI «MaccoBas
JI0JI1 BellecTBa B pacTBope». Biamers u3ydaeMbiMu
XUMUYECKUMH TOHSTHSIMHU.

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f
41b590

1.3. Xumunueckue
peaKIuu

WuauBUyanbHbIA 1
(GpoHTaNbHBIN OIIPOC

[TpakTrueckue pabOTHI:

No 1. Bnustnue
pa3IuYHbIX (PaKTOPOB
Ha CKOPOCTh
XAMHYECKON PeaKIvu.

OOBACHATH 3aBUCUMOCTb  CKOPOCTH  XMMHUYECKOH
peakmuu OT pa3auyuHBIX  (akTopoB. OnpenensiTh
XapakTep CMELIEHUS XHMMHUYECKOTO pAaBHOBECUS B
3aBUCHUMOCTH OT BHEUIHEro Bo3aeiicTBus (mpunuun Jle
HlaTense). CocTaBisiTh ~ ypaBHEHHs  pEaKLUH
pa3IMYHBIX  THUIIOB; IIOJIHBIE M COKpalIEHHbIE
ypaBHEHMs pPEaKUUH HMOHHOIO OOMEHa, Y4YuThIBas
yCIIOBUS, MPU KOTOPBIX 3TU PEaKLUUU HAYT 10 KOHIA.
Hcnonbe3oBate €CTECTBEHHO-HAYYHBbIE METO/IbI
MO3HAHUS — TMpPOBeACHHE, HAOIIOJEHHE U OINHCAaHUE
XMMHUYECKOr0 3KCIEpUMEHTa (AEMOHCTPALMOHHBIE U
1a00paTOpHbIE OMBITHI, MpPAKTHUYECKUE pPa0dOTHI): IO
OINPEACIICHUIO CPEIbl BOJHBIX PAacTBOPOB BELIECTB,
peakuuii HMOHHOrO OOMEHa, BIMSHHUIO pPa3IMYHBIX
(akTOpOB Ha CKOpOCTh peakiuil. CresoBaTh NpaBuiaM
M0JIb30BAHUS XMUMHUYECKON MOCYA0M U 1abopaTOPHBIM
000pynOBaHUEM.

Htoro no pazaeny

13
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Pa3nen 2. Heoprannveckasi xummus (17 1)

2.1.Hemerauibel

NunuBuyanbHbId 1
(bpoHTaTBHBII OITPOC

[IpakTuueckue pabOTHI:

Ne 2. Pemmenue
AKCIEPUMEHTAIIbHBIX
3a1a4 10 TeMe
«HemeTramisy.

PacKpbIBaTh CMBICT U3y4aeMbIX TOHATHH (BBIICIATH UX
XapaKkTepHBIC MPU3HAKN ) U IPUMEHSTh 3TH MOHSTHS
IIPU ONMCAHUM COCTAaBa U CTPOCHUS BEILIECTB, IS
0OBSCHEHHS OTJICIbHBIX (DAKTOB U SIBJICHUH.
OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOWCTB HEMETAJUIOB M MX COCIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB U NoJioxkeHus B [lepuoanueckoit
cucTeMe xuMudeckux snemenToB . M. Menaeneena.
XapakTepr3oBatTh (ONMUCHIBATh) OOLINE XUMUYECKHE
CBOMCTBA HEMETAJIJIOB, UX Ba)XXHEHIIINX COCTMHCHUH,
MOATBEPIK/1ast TO ONMHUCAHKUE MPUMEPAMU YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM.
XapakTepu3oBaTh BIUSHUE HEMETAJUIOB U UX
COCMHEHUI Ha )KMBbIE OPraHU3Mbl; ONTUCHIBATH
MIPUMEHEHUE B PA3JIMUHBIX 00JIACTIX MPAKTUUECKON
JIeSITEILHOCTH YEI0BEKa.

bubmuorexa [JOK
https://m.edsoo.ru/7f
41b590

2.2 . MeTtaniabl

NunuBuyanbHbIN 1
(bpoHTaNBHBIN OMpoC
K/paboTa

[TpakTrueckue pabOTHI:
Ne 3. Pemenue
AKCIIEPUMEHTATBHBIX
3aJa4 10 TeMe
«MeTaniby.

PackppiBaTh CMBICI U3ydaeMbIX TTOHSATUH (BBILACIATH
WX XapaKkTepHbIe MPU3HAKN) U IPUMEHSATH 3TU TOHATHUS
MpY OMUCAHUU COCTaBa U CTPOCHHUS BEILIECTB, JJISI
00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUH.
OOBACHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JI€MEHTOB — METAJIJIOB U MX COCAMHEHUHN C
Y4ETOM CTPOCHHS UX aTOMOB U MOJIOKEHUS B
[Iepuoanueckoit cucTreMe XUMUYECKUX dJIEMEHTOB [l
W. MenneneeBa. XapakTepu3oBarh (ONHMCHIBATH)
00I111e XUMHUYECKHE CBOMCTBA METAIIJIOB, UX
BOXHEUIIINX COCAMHEHUM, TOATBEPK/Iast 3TO OMUCAHUE
MIPUMEPAMU YPABHEHHUI COOTBETCTBYIOLIUX

XUMHNYECKUX peaKHHﬁ; MMPUMCHCHUC MCTAJIJIOB B
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Pa3IIMYHBIX 06J'IaCT$IX, a TaKK€ HUCITIOJIB30BaHUEC UX JJIA
COo3aaHus COBPECMCHHBIX MAaTCPUAJIOB U TEXHOJIOTHH.
OnuceIBaTh CIIOCOOBI 3alIUThI MCTAJUIOB OT KOPPO3HHU.

2.3.CBsa3p Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
HCOPraHUYCCKUX U 2 MO3HAHUS — TPOBEICHUE, HAOIIOICHUE U OIMCAHUE
g;e)gleﬁcligeamx XMUMHYECKOTO IKCIICPUMEHTA (JIEMOHCTPAI[MOHHBIC 1

71a00paTOPHBIC OTBITHI, TPAKTHYCCKHE PAOOTHI).

[TpeacTaBasTh pe3yabTaThl XUMHUYECKOTO

AKCIEPUMEHTA B (POPME 3aIMCH YPaBHCHHI

COOTBETCTBYIOIIMX PEAKIIUM U JIeJIaTh BBIBOJIbI HA UX

OCHOBE.
Hroro no pazneny 17

Paznen 3. Xumust u :ku3Hb (4 9)
WupuBunyanbHslid 1 |PackpbIBaTh pOJb XMMHUM B PELLIEHUU SJHEPTETUYECKHUX, bubnnorexa [HOK

3.1.XumMust 1 Ku3Hb| 3 (pOHTATBHBIN OMPOC  |CHIPHEBBIX M OKOJIOTHYECKHX MPOOIIEM YEIOBEUECTBA, https://m.edsoo.ru/7f

OIMCHIBATh OCHOBHBIC HAIIPABJICHUS PAa3BUTHUS 41b590

Hrorosas k/padota

XUMHYECKON HAYKH U TEXHOJOTHH.

[IpumensTs npaBuia 6e3onacHOro oOpalieHus ¢
BEIIECTBAMH, UCTIOJIb3yEMbIMHU B IOBCEIHEBHON
KM3HH, IPAaBUJIA TTOBEJICHHS B LENSAX COepEKEHUS
3JI0POBbSI U OKpYXKaroIle MPUPOTHON Cpebl;
TMOHUMATh BpeJl (OMaCHOCTH) BO3ICHCTBUS HA )KUBBIC
OpPraHU3MBbl ONPENIEIEHHBIX BEIECTB, CMBICI
MOKa3aTes MK, MOSCHITh Ha IIPIMEPax CIioCOObI
YMEHbILIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO
BO31eiicTBUS. MCcII0Ib30BaTh MOJIy4E€HHBIE 3HAHUS

U TIpe/ICTaBIEHUs O chepax AesTeIIbHOCTH, CBA3aHHBIX
C HayKOW ¥ COBPEMEHHBIMH TEXHOJIOTHUSMH, KaK
OCHOBY JIJIsl OpPUEHTAIIUU B BBIOOpE CBOEH OyayIien
npo¢eCCUOHATBHON JIEATETLHOCTH.
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I[TpomexxyTouHast 1
aTTecTanus

Hroro mno pazneny 4
Bcero uyacoB 34

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos DneKTpoHHbIe U(POBHIE
/11 oOpa3oBarebHbIC
Bcero | K/pa [1p./pab pecypchl
0
1- [Ipeamer opraHn4eckor XUMHUHU, €€ BOSHUKHOBEHUE, PA3BUTHE U 2 bubnmnoreka [HOK
2 3HAYCHUE https://m.edsoo.ru/7f41b
Teopus cTpoenust oprannueckux coequHenuii A. M. byrneposa, eé 590
OCHOBHBIE MTOJIOKEHHSI
3-4 | IlpencraBieHue 0 KIACCH(PHUKAIIMA OPTaHUYECKUX BEIIECCTB. 2 bu6nuoreka [JOK
Homenknatypa (cucTeMaTuyeckas) ¥ TPUBHAIbHBIC HA3BAHUS https://m.edsoo.ru/7f41b
OpPraHMYECKUX BEIIECTB. AJIKAHbBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKHM 590
paa
5-6 | MertaH u 3TaH — TPOCTEHIIINE TTPEJICTABUTEIH AJIKAaHOB 2
AJKeHBI: cOCTaB M CTPOCHHE, CBOMCTBA
7-8 DTUIICH U IPOTUJIEH — MPOCTEHIIINE MPEICTABUTENN aTKEHOB 2 [Tonydenue 3TuneHa
IIpakTnuyeckas padora Ne 1. Y U3Y4YECHHE €T0
CBOMCTB.
9-10 | Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [lonydenue 2
CHUHTETHYECKOT0 KayuyKa U Pe3HHbI. AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHHSI, TOMOJIOTHYECKUM psAl. AETUIIEH — NPOCTEUIINN
MIPEJICTABUTENb AIKHHOB
11- | BeiuucieHus o ypaBHEHHIO XUMHUYECKON PEeaKIUU 2
12 Apensl: 6eH30:1 U ToIyod. TOKCHYHOCTh apeHOB
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13- ['eHeTnveckas CBSA3b YIJIEBOIOPOIOB, MPUHAICKAIINUX K PA3TUIHBIM 2
14 kiaccaM. [IpupoaHbie HCTOUHMKH YIIIEBOAOPOIOB: MPUPOIHBIN Ta3 U
MOMYTHBIE HEPTSIHBIE T'a3bl, HEPTH U MPOIYKTHI €€ MepepadoTKH
15- | KouTpoabHasi padora 1o paszeny «YiIeBoI0pOIbI» 1 1
16
17- | IlpenenbHBIE OAHOATOMHBIE CIIUPTHI: METAHOM M ATaHOJ. BomopoaHas 2
18 CBs13b. MHOTOQTOMHBIC CITUPTHI: STUJICHIJIUKOJb U TIIUIEPHH
19- | denon: cTpoeHKUE MOJIEKYIIbI, (PU3MYECKHE H XUMHUYECKHUE CBOWCTBA, 2 bu6mmoreka [IOK
20 | npumenenue. Anbaeruasl: popManbaETu/l U aneTanbaeru. AeToH https://m.edsoo.ru/7f41b
590
21- | OgHOOCHOBHBIE MpeAeTbHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 2 CaoiicTBa pacTBOpa
22 | ykcycHas. IlpakTuueckasi padora Ne 2. YKCYCHOM KHCJIOTBI
23- | CteapuHOBas U OJICMHOBAs! KUCIIOTHI, KaK MPEICTABUTEIH BBICIITHX 2
24 | kapOOHOBBIX KUCIIOT. MblIa KaK COJIM BBICIIMX KApOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACUCTBUE
25- | Cnoxmble 5pHUpHI KaK TPOM3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIM3 ClIOK fIx 3¢upoB
26 Kupsl: runponuns, npuMeHeHne, OMoJorudeckas poib >KUPOB
27- | YraeBoapl: cocTaB, Ki1accuukaius. BaxHenme npe1cTaBuTeNu: 2
28 TIII0K03a, PpyKTO3a, caxapo3a. Kpaxman u 1emosiao3a Kak IpUpOIHbIC
MTOJINMEPBI
29- | Konrpoasuas pa6ora 1o pasaeny «KucioposcoepiKaniie opraHHaecky p 2 1 bubnnoreka [TOK
30 . https://m.edsoo.ru/7f41b
COeMHEHUS». AMUHBI: METUJIIAMUH U aHWINH 590
31- | AMUHOKHUCIIOTBI Kak aM()OTEpHBIC OPTaHNYECKHUE COSTUHEHUS, UX 2
32 ouonornueckoe 3Hauenue. [lentunpl. benku kak npupoaHbie
BBICOKOMOJICKYJISIPHBIE COSTMHCHUS
[TnactMacchel, kKayqyku, BOTOKHA. OCHOBHBIE TIOHSATHUS U METOJIbI XUMHUHU 2 1
33 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
34 | IlIpomexxyTounas arrecrauusi: UTorosas k/pabora 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
34 3 2
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11 KNTIACC

Ne
/o

Tema ypoka

KomngectBo yacoB

Bcero

Kown/
pab

[TpakTuyeckue paboThI

DIJIEKTPOHHBIE
(ppoBbIE
o0Opa3oBaTenbHbIC

pecypchl

1-2

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTpOHHAs KOH(PUTYpaIs aTOMOB.
Ilepnonnueckuit 3akoH u Ilepruonnueckas cucreMa XUMHYECKUX
anemenToB J[. . MeHzieneeBa ux cBA3b C COBPEMEHHOM TeOpUeit
CTPOEHMSI AaTOMOB

2

but6mmoreka [IOK
https://m.edsoo.ru/7f41
b590

3-4

BaKOHOMepHOCTI/I W3MCHCHHS CBOMCTB XMMHYSCKHX IJIEMEHTOB U HX
CO@I[I/IHGHI/Iﬁ 110 I'pylIiaM U Iepuogam. 3HayeHHe MMEPUOAUICCKOIO

3daKOHa U CUCTEMbI XUMHNYCCKHX 3JICMCHTOB [[I/I Menaeneena B Pa3sBUTHUH

HAyKH. CTpOGHI/Ie BCIICCTBA. Xumudaeckas CBA3b, e€ BUJBI; MCXaHU3MBbI
O6pa3OBaHI/IH KOBAJICHTHOM CBSI3U. BO,Z[OpOI[HaSI CBA3b

5-6

BanenTtHocTh. DnekTpooTpunareabHoCcTh. CTeneHb OKUCICHHUS.
BemecTBa MOEKyIIpHOTO U HEMOJIEKYJIIpHOTO cTpoeHus. [lonsarue o
JMCIIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOUIHBIE pacTBOpPbL. MaccoBast
707151 BELIECTBA B paCTBOPE

7-8

Krnaccudukanys u HoMeHKJIaTypa HEOPraHUYECKUX COeIMHEHUI.
I'eneTnyeckas CBA3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanys XuMHUecKrX peakliiii B HEOPraHUYecKoi 1
OpPraHUYECKON XUMHUU. 3aKOH COXPAaHEHUSI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALECHUS SHEPTUH ITPH XUMUYECKUX PEAKIHIX

9-10

Ckopoctb peakiuu. OOpaTUMble peakiMi. XUMUYECKOEe PaBHOBECHE
IIpakTnyeckas padora Ne 1.

Binsaue pa3nnyHbIX
(bakTOpOB Ha CKOPOCTh
XUMUYECKOHN peakiuu

12

OnexTponuTHueckas aucconuanys. [lIonsaTre o BOAOPOJHOM ITOKa3aTene
(pH) pactBopa. Peakuinu nonHoro oomMeHa. [ 'uapoan3 opraHMuecKux u
HEOpraHWYECKUX BeliecTs. Amtorponus. OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu. [loHsTHe 06 nekTponuse

13-

KonTtponbnas padota o pazaeny «TeopeTnueckine OCHOBBI XUMHUH»
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14 Mertainsl, ux nonoxxenue B [leproauueckoii cucreme xumudeckux 3meme itoB Jl. . MeHnmeneeBa 1 0COOEHHOCTH cTp( eHust arToMoB. O01mue v
CBOICTBa METAJLJIOB
15- | CnmaBbl METAJIJIOB. DJIEKTPOXUMUYECKHH AT HAPSDKEHUH METAIIJIOB 2
16 Oo6mue puznyeckue cpoiicTBa MeTayioB. CIIJIaBbI METAJLIOB
17- | XuMudeckue CBOMCTBA BXKHEUIIIMX METAILIOB (HATPHIA, KaJIui, Kajabliui, | 2
18 | marnwmii, amoMunmit). XMMHYECKHE CBOMCTBA XpOMa, MEIU
XUMHUYECKUE CBOMCTBA ITUHKA, JKeJIe3a U UX COCAUHEHUI
19- | IIpakru4yeckasi padora Ne 2 HemeTaiibl, UX MOJIOKCHHE B 2 "Permenue
20 [Tepuonnueckoit cucreme xumMudeckux 3neMeHToB J[. . MenneneeBa u JKCIIEPUMEHTAIBHBIX
0COOEHHOCTH CTPOCHHUS aTOMOB 3aJa4 1o TeMe
«Mertamibi»"
21- ®dusnyecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAIUIOB (Ha 2
22 puMepe KUCIopoa, cepol, hocdopa u yraepoaa) XuMudeckue CBONCTBA
raJIOTeHOB, CEPhl U UX COCTUHEHHIA
23- XUMUYEeCKUEe CBOKCTBA a30Ta, (hocodopa 1 uxX COCTUHEHHIA 2
24 XHMMHMYECKHUE CBOMCTBA YIVIEPOAA, KPEMHUS U UX COCIMHEHUN
25- | IlpumeHeHne BaXKHEHIITMX HEMETAJIJIOB M UX COCTMHCHUM 2 1
26 O00011IeH1E U CUCTEMATU3alMs 3HaHUN 110 TeMe «HeMmeTamisy.
27- | BbrumcieHus N0 ypaBHEHUSIM XUMUYECKUX PEAKIHA U 2 «Pemenne
28 TepMoxuMHuIeckue pacuétel. [IpakTrueckas padbora Ne 3 HKCMEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"Hemeramasr"y»
29- | Heopranuueckue u opranndeckue KucioThl. Heopranudeckue u 2
30 OpraHuyeckue ocHOBaHUs. [ 'eHeTHdeckas cBsI3b
31- | Poab xumMuu B 00ECTIEYCHUH SKOIOTHYECKON, SHEPTETUISCKON 2
32 MUIIEBON O€30MaCHOCTH, Pa3BUTUU MenuluHEL. [IpencTaBnenus 06
OOMIMX HAYIHBIX MPUHITUIAX TPOMBIIUICHHOTO IMOTYYCHHS BAKHEHIITHX
BEIIIECTB.
33 | YenoBek B MUPE BEIIECTB U MATEPHUAIOB. XUMHS U 3JI0POBhE YEIOBEKA
1
34 IIpomexyTounasi arrecranusi: UToroasi k/pagora 1 1

34

3UYCCKUC



OO1m1ee KOJIMYECTBO YacoB 110 IPOrpaMMe

34

Bcero mo nporpamme 10-11 kinacc

68
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

1. Xumus 10 kmacc.ba3zoBblil ypoBeHb: YUEOHUK i1 0011€00pa30BaATENbHBIX
yupexxaennit /| B.B.Ilaceunuk- Mocka : [IpocBemenne, 2023— Tekct
HEIOCPEACTBEHHBIN.

2. Xumus 11 xmacc. ba3oBblit ypoBeHb: yueOHHK AJis 00111€00pa30BaTeIbHBIX
yupexxaennit /| O.C.I'abpuenssH- MockBa @ Benrtana-I'pad, 2022— Tekcr
HEIOCPEACTBEHHBIN.

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
1 Xwmuma 10-11 «macc. ba3oBblif  ypoOBEeHb:  YYEOHMK IS
obrieoOpa3oBarenbHbIX yupexaeHuii / O.C.I'abpuernss - Mocksa : Benrtana- ['pag,
2022— TekcT : HEenOCPECTBEHHBIH.
2. Kypnan «XuMus B IIKOJIE»: HAYYHO-TEOPETUYECKUU M METOAUYECKHUI
xypHan /M3narensctBo «LlenTpxummnpecc»

OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1 Poccuiickuii 00111600pa30BaTEIIbHBIN nopTan —
URL:http://www.school.edu.ru — Tekcr : 37eKTpOHHBII.

2 ®denepaibHOE areHTCTBO 1Mo 0OpazoBanuio PO MunucrtepcrBa oOpazoBaHus
u Hayku PD— URL:http://www.ed.gov.ru — TekcT : 351eKTpOHHBIH.

3 ®enepanbueblii caiit Poccuiickoro odopasosanus — URL:http://www.edu.ru —
TEeKCT : 3JIEKTPOHHBIN.

4 bubnuoTreka ANEKTPOHHBIX HATJISAIHBIX mocoouit mo Xumun g 11 kimaccos
—  URL:http://www.school-collection.edu.ru/catalog/res/ -  Tekcr
AIEKTPOHHBIN.

MATEPUAIBHO-TEXHUYECKOE OGECIIEYEHUE
YueOHbI KaOUHET

[1K, mynbTuUMeuiiHOE 000pYAOBaHHUE:
Kommnrerotep 1 -mT.
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