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IosicHUTENLHAA 3ANMNCKA

B nannyro pabodyro mporpaMMy BHECEHBI H3MEHEHHUS B YAaCTH TPHUBEACHUS
B COOTBETCTBHE COJEpXKaHUS M IUIAHUPYEMBIX pE3yJbTaTOB OOyYEeHHs C
denepanbHON pabouelt mporpaMMoi o yaeOHOMY TpeaMeETy « XuMus» (0a30BbIN
YPOBEHB ).

B 2023-2024 yuyeGHOM roay IO JaHHOW paboyed MporpamMme BeIETCS

oOyuenue B 11 kmacce.

IVIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'PAMMBI
1HO XUMHUHU HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOyYaroNIMMHUCSL TPOTPaMM  CpeJIHEro oO0mmero oOpa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeaMeTHbiM). HaydHo-meToguyeckoit OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIHTATOB OCBOCHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUU C CHUCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01iero oOpa3oBaHus BBIJICICHBI CIICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCUNUCKOW Tpa)KAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJU4Yue MOTUBAIIMU K 00YUYCHHUIO;

[[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUNW JMYHOCTH Ha
OCHOBE KJTFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAIUITNI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEJIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJu4Yue TPABOCO3HAHUS OKOJOTMYECKONW KYJIbTYphl M CHOCOOHOCTHU

CTaBHUTb LCJIIM U CTPOUTH JKU3HCHHLIC ITJIAHBI.



Ipunoscenue Ne4 k OOII COO MBOY COL c. Ky3zomunckue Omeepaircku
(yvmeepoicoeno npukazom om 23.08.2021 Nel47)

JIn4yHOCTHBIE PE3yNbTAThl OCBOCHUS MpeAMeTa «XHUMUsS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHON JIEITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJealaMHU POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMd W TpaBWJIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
O0yJaroITIXCsl.

JIMYHOCTHBIE PE3YJbTaThl OCBOCHUSA NpeAMeTa «XHUMHUS» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IO3HABATEILHOM M MPAKTUUYECKON JEesATETbHOCTH
oOyyJaromuxcsl Mo peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHMS  OOyYArONIMMHCS  CBOMX  KOHCTUTYIMOHHBIX TpaB W
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIBHOCTH TPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATENIBHBIX 3a/1a4, BBITOJHEHUH
XUMHYECKUX DKCIIEPUMEHTOB; CIIOCOOHOCTH IOHMMAaTh W IPUHHUMATh MOTHBBI,
HAMEpPEHUs, JIOTUKY W apryMeHThl APYrUX TpU aHalu3e pa3JIMYHbIX BUJIOB
y4eOHOM eI TEIHHOCTH;

2) NIaTPHOTUYECKOT0 BOCIIUTAHMA!

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHHS K MPOIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTHUYECKOIO
NPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKU €CTh PE3YIbTaT
JUINTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  OKCIICPHUMEHTAIbHBIX  ITOMCKOB,

MTOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;
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VMHTEpECa M IO3HABATEIbHBIX MOTHBOB B IOJY4EHHUHM M MOCIEIYIOLIEM
aHal3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEIECHNUS;

CIIOCOOHOCTH ~ OLICHMBATh CHUTYyallMM, CBSI3aHHBIE C XHUMHUYECKUMHU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYACh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJACHUE M IOCTYNKH CBOMX TOBAPULIEH C
IIO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHHME NOCIEACTBHM ITHUX
IIOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUsl LIEHHOCTEW 370poBOro U Oe3omacHOro obOpasza JKW3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

coOmro/ieHrs TpaBmwil 0e30MacHOro oOpalieHus ¢ BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

[IOHUMAHMUS LEHHOCTH IPAaBUJl HWHIMBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBbIO U KU3HHU JIIOCH;

OCO3HaHMS MOCJIEICTBUIA U HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  APYrHMX BHJAAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTMBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3a7ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHUIO0 Ipodeccuil paziuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMHUH;

yBaXXEHUS K TPYY, JIOJISM TPYIa U PE3YJIbTaTaM TPYAOBOM JAESTEINbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccuu W peanu3alud COOCTBEHHBIX JKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHM, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 1E€JIECO00PA3HOT0 OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIC;

NOHUMAaHUS TJIOOATLHOTO XapaKTepa SKOJOTUYECKUX NpOoOJIeM, BIMSHHUS
HAKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOIHON U COIMATILHOM CpeIbl;

OCO3HaHMSI HEOOXOJAMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO MPUPOOTIOIH30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BPEI OKPYKAIOUIEH
IPUPOTHON cpeie, YMEHHS TPOrHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYUs  PA3BUTOrO0  HKOJOTUYECKOTO  MBIIIJICHUS, JKOJOTHUYECKOU
KYJbTYpbl, OIbITA AEATEIbHOCTA SKOJIOTMYECKOM HAMpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMM B IO3HABAaTEJIbHOM, KOMMYHUKATUBHONW M COLIMAIHHOM
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJIOTHUHU
xeMo(hoouu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS CHelUMPUKU XUMUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH I€JI0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJbLI U UYeJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHWH TMPOOJIeM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTH XUMHHM [IJI1  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTUYECKOW HANpaBICHHOCTH U Ba)XHOM pOJM B

CO37laHMU HOBOM 0a3bl MaTepUAIbHOU KYJIbTYphI, PEIICHUH TI100albHBIX MpoOsieM
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YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUUECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, OOECIEUYCHUU YCIOBUMN
YCIEUHOTO TpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJIOro 4YieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHHs CYIIHOCTH METOJOB
NO3HAHM, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBIICHUN OKPYKAIOLIEro MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 000CHOBAHHbIE 3aKJIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB M MMEIOLIUXCS JAHHBIX C LEJIbI0 TMOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHUS JIs
pelieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLUX;

UHTEpeca K IIO3HAHUIO U UCCIIEN0BATEIBbCKOMN NEATEIbHOCTH;

TOTOBHOCTU M  CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K  OCOOEHHOCTSIM  Tpyla B pa3nuyHbiXx  cepax
npohecCHOHATBHOM NesATENbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOEHUSI yU€OHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble 11 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlIeHayYHbIe MOHSATHUS, OTPAKAIOIIUE
LEJIOCTHOCTh HAy4YHOHW KapTUHbI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPIus, SBIICHUE,
IPOLECC, CUCTEMa, HAyYHBIM (PaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUS (mo3HaBaTeNbHEIE,
KOMMYHHMKAaTHBHbIC,  PEryJISATHBHbIE),  oOecneuuBaronye  (HOpMHUPOBAHUE

q)YHKHHOHaJILHOfI I'paMOTHOCTH U COI_II/IaJIBHOﬁ KOMIICTCHIIU o6y11a}0mnxc;1;
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CIIOCOOHOCTH o0ydJaromxcs HCMOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHON MPAKTHUKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHbBIMU  TIO3HABAaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMU UM  PErYyJSTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jiornyeckue aAeicTBHA:

CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh W aKTyaJIU3UpPOBaTh  MPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENeNATh UEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUW MPHUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIJICISATh XapAKTEPHbIE MPU3HAKU MOHSITUN M YCTAaHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsl OOBSICHEHUS OTNIENbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHMS M KPUTEPUU ISl KiIacCU(PUKAIIMU BELIECTB U
XAMWYECKUX PEAKIINIM;

YCTaHABIIMBaTh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIY HN3Yy4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCyXICHUS (MHAYKTUBHbIC, JIEHYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

NPUMEHATh B MPOLECCe TMO3HAHWS, HCHOJb3yeMble B  XUMHUU
CUMBOJIMYECKHUE (3HaKOBHKIE) MOJIEIIH, npeoOpa3oBbIBATH MO/ICTIbHBIC
MIPEICTABIICHUS] — XUMUYECKHUIM 3HAK (CMMBOJI) 3JIEMEHTA, XUMHUUYecKasi GopMmyia,
ypaBHEHUE XMUMHUYECKOW pPEaKIMU — MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX U
MPAKTUYECKUX 3a7ay, NPUMEHSATh HA3BAHHBIE MOJEIbHBIC MPEACTABICHUSA JIA
BBISIBJICHUSI XapaKTEPHbIX MPU3HAKOB H3YyYa€MbIX BEIIECTB U XHUMHYECKHUX

peaKiuu.
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ba3oBble uccienoBarebCcKue 1eMCTBUSA:

BJIaJICTh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEHIECTB M XUMUYECKHUX
peakuuit;

dbopMynupoBaTh MEIM W 3aJadyd  WCCIAEAOBAaHHS, HCIOJIb30BaTh
MOCTAaBJICHHBIE U CAMOCTOSATEIHHO C(OPMYIMPOBAHHBIE BOIPOCHl B KayeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJisi (DOPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CY)KJICHHUIA

BJIQJIETh HAaBBIKAMHU CaMOCTOSITEILHOTO IUJIAHUPOBAHMS U IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJIOM
MpoIecCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (OopMyJIUpPOBATH
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEILCKOM W MPOEKTHOM
JESATEIbHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3TUYHBIX
METOJ0B MTO3HAHUSI.

Pabora ¢ unpopmanmeii:

OpUEHTHUPOBATLCS B PA3JIUMYHBIX HCTOYHHUKAX WHPoOpMau (HaAy4HO-
MOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHETa), aHanu3upoBaTh MHMOPMALMIO PA3IMYHBIX BUAOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aIIPOCHl U MMPUMEHSTh Pa3IUYHbIE METO/IbI MPU TTOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [T  BBIMOJTHEHUS YYEeOHBIX  3a/a4
OIPEIICIIEHHOTO TUTIA;

mpuoOpeTaTh OMBIT HCIOJIB30BAaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMaJIbHYIO (OpMYy MpeacTaBICHUS

uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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WCIIOJIh30BaTh HAYYHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu padbore ¢
XUMUYECKON uWHGOpMAIME: TPUMEHATh MEXKIpeAMEeTHbIe ((Du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh M MpPeoOpa3OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HarJIsiAHOCTH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKJIaeMOM TE€MbI B XOJE Auaiora
W/WIU  JUCKYCCUHU, BBICKA3bIBaTh WU, (OPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3CHTAIUEN pe3yJbTaTOB MO3HABATEIBHON NIESITEIHHOCTH,
MOJYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BHITTOJTHEHUHU
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoekTa u (HopMyJIupoBaTh BHIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUW IMYyTEM COTJIACOBAHUS MO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO ITO3HABATEIBHYIO
JEATEIIbHOCTh, Ompeneisis €€ Melnd W 3ajladyd, KOHTPOJIUPOBaTh U IO MeEpe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii aJroput™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YE€OHBIX U HCCJIENOBATEIbCKUX 3aJ7lad, BbIOMpaTh HauboJsiee
b dEeKTUBHBIN CcrMOco0 MX pereHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILLECTBJISIT ~ CAMOKOHTPOJIb ~ CBOEHM  JEATEIIBHOCTM HAa  OCHOBE
caMOaHalin3a U CaMOOIICHKH.

IIpeameTHbie pe3yabTaThI:

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OOImmas W HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUNA: O XHUMHYECKOHW COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUUN

npupoAsl, B  (QOPMUPOBAHUU MBIIUIEHHS W  KYJbTYpPhl JIMYHOCTH, €€
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GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIIeHUs TPAKTUYECKHUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpexne;

BJIAJICHUE CUCTEMOM  XMMHWYECKHMX 3HAHWM, KOTOpAas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JI€MEHT, aToM, Hu30Tom, s-, pP-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMAYECKasl CBSA3b
(KoBaJIeHTHas, MOHHAsI, METAJTMYECKas, BOJOPOIHAS ), KpUCTAJUITMYECKasl PEIIETKA,
TUNBl ~XUMHYECKHX  pPEAKIUW, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON JHcconManuu, nepuoauyeckuid 3akoH [[.M. Menpaeneena,
3aKOH COXPAaHEHHMs] MACChl BELIECTB, 3aKOH COXPAaHEHUS U IIPEBPALICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BbIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUI BBISBIIATh XapaKTEPHbIC MPU3HAKH TMOHSATHUH,
YCTaHaBIIMBATh WX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS TPU
ONMCAHUY HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI MCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  ypPAaBHEHUH  XUMHYECKUX  PEaKLMd,
cucremarnieckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh yYMEHUN OMpENEesITh BaJCHTHOCTh U  CTENEHBb
OKHUCJICHUS XUMHUUYECKHX JJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BU]I
XUMHUYECKON CBA3M (KOBAJIEHTHAsl, WOHHAs, METAJNIMYECKas, BOAOpPOAHAsi) B

COCAMHCHMUAX, THUII KpPICT&JIHH‘I@CKOﬁ peﬂléTKI/I KOHKPETHOTI'O BEIICCTBA (aTOMHaSI,
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MOJIEKYJISIpHAsl, MOHHAs, METAJJIMYECKas), XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpeneaEHHOMY KIAcCy/TpyIine
COEJIMHEHUM (TMPOCTHIEC BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3aKOHA
JAWN. MeHneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMAaTU3HPYIOILIYIO,
OOBSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 14 mnepuonoB Ilepmonnueckoi CUCTEMBI
xumudeckux d3jemeHToB J[.M. MeHneneeBa, UCHONL3yS IMOHATHSA «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMHUUYECKHUX JIEMEHTOB U UX COCAUHECHUI
o nepuojam u rpynmnam [lepuoguyeckon cuctemMbl XUMAYECKUX daeMeHToB [[. 1.
Menneneena;

chOpMUPOBAHHOCTh YMEHUW XapakTepu3oBaTh (OMUCHIBATH) OOIIUE
XMMHUUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETUYECKOW CBA3U MEXKAY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIILIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTEMEeHEW OKHUCICHHUS JIEMEHTOB, OOpaTUMOCTU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEAKIUN pa3IudHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO 0OMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE

KaueCTBEHHBIM COCTaB Pa3IN4HbIX HCOPraHM4YCCKUX BCHICCTB, pPaCIIO3HABATb
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ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

Cc()OPMUPOBAHHOCTb YMEHUH pPACKpPbIBaTh CYUIHOCTb OKUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMIA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIrO OajaHca
ATUX PEaAKIUM;

COPMUPOBAHHOCTb ~ YMEHMHl  OOBACHATH  3aBUCHUMOCTb  CKOpPOCTHU
XUMHUYECKOM pEaKIHH OT pPa3NuyHbIX (AKTOpOB; XapakTep CMEIICHUs
XMMHUYECKOTO PAaBHOBECUSI B 3aBUCMMOCTH OT BHELIHETO BO3AEHCTBUS (IIPUHLIUII
Jle Illatenbe);

c(OPMHUPOBAHHOCTh YMEHMI XapaKTepU30BaTb XUMHUYECKHE IPOLIECCHI,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJIYYEHUS] CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaKke€ CPOPMHUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAyYHBIX NPUHLMIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUKCIECHHS C HCIIOJIIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta3oB
IpU XUMHUYECKUX PEaKIUsiX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B peakUUU
BELIECTB, TEIJIOBOro 3((dekTa peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c()OPMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWiia  IOJIb30BAHUA
XUMHUYECKOM mocynoil U 1a00opaTOpHbIM 00OpYJOBaHMEM, a TaKXe IpaBuia
oOpalieHusi ¢ BELIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSMHU MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN
HKCIIEPUMEHT (pa3jioKEeHUE MEePOKCUIa BOAOPOAA B MPUCYTCTBUM KaTalIM3aTOpa,
ONpEJENEHUE Cpedbl pPacTBOPOB BEHIECTB C IMOMOLIBIO YHUBEPCAJIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEakIvy,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEeaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCHEPUMEHTAIBHBIX 3a1a4 IO

TeMaMm «MeTamie» Hu «HeMeTaJIJIBI))) B COOTBETCTBHH C IIpaBHUJIaMHU TCXHHKHU
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0e30macHOCTH IpU OOpAIllEHUH C BELIECTBAMHU U J1a00OpaTOPHBIM 000PYAOBAHUEM,
NPEACTABIATh PE3YJIbTATBl XMMHYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

Cc(OPMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
UHpOpMAIMIO, TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTrux);

cOPMUPOBAHHOCTh ~ YMEHUH  COONIOAATh  MpaBWJIa  SKOJIOTMYECKU
LEJeCO00Pa3HOro TMOBENECHUS B OBITY W TPYIOBOM JEITEIBHOCTH B IENAX
COXpaHEHUs] CBOEr0 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3ZCHCTBUS HA )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpuMepax CHocoObl YMEHBUIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJI0OBEKA;

U1 00y4aroLUXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX W cHa0OBUIAIIMX OOYYaloIIUXCSA: yYMEHUE HCIOJIb30BaTh
penbedHO TOoueuHyIo cucTeMy oOo3HaueHui JI. bpaiiis njis 3anmucu XUMHAYECKUX
dbopmy.

BbinmyckHUK HA 0230BOM YPOBHE HAYUYHUTCS:

pacKpbIBaTh Ha MIPUMEPaAX poJib XUMUU B (POPMUPOBAHUHN COBPEMEHHON
HAay4YHOU KapTUHBI MUPA U B MPAKTUYECKOU IEATEIIBHOCTH YEIIOBEKA;

JEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXAY XUMHUEH U
JPYTUMU €CTECTBEHHBIMU HAayKaMU;

pacKpbhiBaTh Ha MpUMEpPax IMOJIOKEHUS TEOPUHM  XUMHUYECKOTO
ctpoenusi A.M. bytiieposa;

noHuMmath (Qusudeckuii cmpicn  [lepumommueckoro 3akona JI.U.
MenzeneeBa U Ha €ro OCHOBE OOBSCHATH 3aBUCUMOCTb CBOMCTB XUMHUYECKUX
3JIEMEHTOB U 0OPAa30BAHHBIX UMU BEIIECTB OT IEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBACHATH IMPUYINHBI MHOFOO6paSI/I}I BCIICCTB Ha OCHOBEC O6HII/IX
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MIPEICTABIICHU 00 UX COCTABE U CTPOCHHH,

MIPUMEHSTH paBuiIa CUCTEMATUICCKOMN MEXTYHApOTHON
HOMEHKJIATYpPHI KaK CPEJCTBA Pa3IMUCHUS W UACHTH(PHUKAIIUU BEIIECTB MO MX
COCTaBY U CTPOCHHIO;

COCTaBIISITh MOJICKYJISIPHBIE W CTPYKTYpHBIE (DOPMYIBI OpraHUYECKUX
BEIIIECTB KaK HOCUTENeH HH(pOpMAIMK O CTPOSHUH BEIIECTBA, €T0 CBOMCTBAX U
MIPUHAIICKHOCTH K ONIPECIICHHOMY KJIacCy COeAMHEHUMH;

XapaKTepu30BaTh OpraHWYECKHE BEIIECTBA IO COCTAaBY, CTPOCHHIO U
CBOMCTBaM, yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY JaHHBIMH
XapaKTEPUCTUKAMHU BEIIECTRA,;

OPUBOJUTH  TNPUMEPHl  XUMUYECKUX  PEaKIUd, pacKpbIBAIOUIUX
XapaKTEePHBIC CBOMCTBA THUIMUYHBIX IPEACTABUTEICH KIACCOB OPTaHUYECKHX
BEIIECTB C IEJIbI0 UX UICHTU(PUKAIIUN U 00BICHEHHS 00JIaCTH IPUMEHEHNUS,

IPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHMSI XUMHUYECKUX pEaKIuil Ha
OCHOBE 3HAHWHM O THIAX XMMHYECKOW CBSI3W B MOJIEKYJaX PEarcHTOB W MX
PEaKIMOHHOM CITIOCOOHOCTH;

MCITOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XMMHYECKUX CBOMCTBAX
BEIECTB JIsi 0€30MMacCHOT0 MPUMEHEHHUS B MPAKTHUYECKOU NIEeATEeIbHOCTH;

NPUBOJUTH TPUMEPHI TPAKTUYECKOTO MCIOJb30BaHUS TMPOJYKTOB
nepepaboTK HeTH ¥ TMPUPOAHOTO Ta3a, BEICOKOMOJICKYJISIPHBIX COSAMHEHUI
(MONMMATHIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHl IO PACMO3HABAHWIO OPTaHWYECKUX BEIICCTB:
TJIAIIEPUHA, YKCYCHOW KHCIIOTBI, HEMPEISIbHBIX JKUPOB, TIIFOKO3BI, KpaxMala,
OEJIKOB — B COCTaBE MUIIEBBIX MTPOTYKTOB U KOCMETUYECKUX CPEJICTB;

BJIQJICTh MTPaBUJIAMU M TIpUEeMaMu 0€30MmacHON pabOThl ¢ XUMUYCCKUMH
BEII[ECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

YCTaHABIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEakiuu W
CMEIICHUS XHMHYECKOTO PABHOBECHSI OT pa3IMYHBIX (HDaKTOPOB C IIEIIBIO
OTIPEJICIICHHS ONITUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMUYECKUX TTPOIIECCOB;

IMPUBOANUTL IIPHUMCPBI THUAPOJIN3ad COoJIci B HOBCCIIHCBHOﬁ KHU3HHU
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YEJIOBEKa; MPUBOJNTH IpUMEPHI OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX
peakuuii B MPUPOJIE,

IIPOU3BOJICTBEHHBIX MPOIECCAX U )KU3HEIAEATEILHOCTH OPTraHU3MOB;

MPUBOJNTH MPUMEPHI XUMHUYECKUX PEAKIMA, PaCKPBIBAIONIUX OOIIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

OPOBOJUTH pacyeTbl Ha HAXOXKJIEHUE MOJICKYJIAPHON (hOpMyIIbl
YTIEBOAOPO/IA TIO MPOAYKTaM CTOPAHUS U 1O €r0 OTHOCUTEIHLHOUN TUIOTHOCTH U
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIMX B €0 COCTAB;

BIIAJICTh TIPaBUJIAMH O€30ITaCHOTO OOpAIEHUS ¢ CIKAUMH, TOPIOYNMH H
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOW XUMUMU;

OCYIIECTBJISTh TOWCK XHMMHYECKOM HWH(OpMAIMM TIO0 Ha3BaHUSM,
UAEHTU(PUKATOPaM, CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTUYECKA  OLEHHWBATh W  UHTEPHPETUPOBATH  XUMHUYECKYIO
uH(OpMAIUIO,  COJCPXKAIYIOCS B COOOIIEHUSAX  CPEACTB  MacCOBOM
nHdopmaruu, pecypcax WMHTepHETa, HAYYHO-TIOMYJSIPHBIX CTAThSIX C TOYKH
3pEHHUs €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJISIX BBHISBJICHHS OIIMOOYHBIX
CyXJIeHUH U (hopMUPOBaHUSI COOCTBEHHOU MO3UIINH;

MPEICTaBIATh IMYTH PEIICHUS TJI00ATBbHBIX MPOOJIeM, CTOSIINX Iepe]
YeJIOBEUECTBOM: IKOJIOTUYECKUX, IHEPTETUIECKUX, CHIPEBBIX, U POJIh XUMHUH B
PELICHUH 3TUX TPOOIIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYUHUTHCS

ULTIOCMpUpOBAms ~ HA ~ NPpUMepax  CMAaHoBleHue U  I80JIYUIO
Op2aHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCMOPUYECKUX 2manax ee
paseumusi;

UCNONIL308aAMb  MemoObl HAYYHO20 NO3HAHUA NpU  BbINOJHEHUU
NPOEKmMo8 U y4eOHO- UCCNe008AMENbCKUX 3a0ay NO U3VUEHUIO CBOUCMS,
Ccnoco608 noyuenUs U pacno3HABAHUS OP2AHUYECKUX BeUieCms;

00BACHAMb NPUPOOY U CHOCOObL 00PA30BAHUS XUMUUECKOU CBA3U!
KOBANEHMHOU (NOJAPHOU, HENOJISIPHOLL), UOHHOU, MEMALIUYECKO, 8000POOHOI

— C yeuvro onpedeﬂeHuﬂ XUMUYECKOU aKMUBHOCIU eeulecme,
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YCMAaHABIUBAMb 2eHEMUUECKYIO C853b MeHCOY KAACCAMU OP2aAHUYECKUX
gewecms 01  000OCHOBAHUSA NPUHYUNUATLHOU BO3MONCHOCIU  NOJIYYEHUS
OpP2aHUYEeCKUX COeOUHeHU 3a0aHHO20 COCMABA U CIMPOEHUSL,

VCMAHABIUBAMb B3AUMOCEA3U MedcOy hakmamu u meopueu, NPULUHOLL
u creocmeuem nNpu  amanuze npooOieMHuIX cumyayuii. U  000CHOB8AHUU
NPUHUMAEMBIX PeUleHUl HA OCHOBE XUMUYECKUX SHAHUU.

IIpeamMeTHbIe pe3yabTaThbl 0CBOCHHUS Kypca «OQ0mas u HeopraHuveckas
xumus» B 11 kaacce:

C()OPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHH B IIO3HAHWUU SIBICHUM
npupoAbl, B (QOPMUPOBAHUU MBINUIEHHS U  KYJbTYpbl JIMYHOCTH, €€
(YyHKIHMOHAIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELIEHUS TPAKTUYECKHUX 3a]1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOILUEHHS K CBOEMY 3JIOPOBBIO M MPUPOTHON
cpene;

BJIAJICHHE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUs, XUMHAYECKasl CBS3b
(KoBaJIeHTHas!, HOHHAs!, METAJUIMUECKast, BOAOPOIHAs ), KpUCTaNINYecKas peléTKa,
TANBl ~XUMHWYECKUX  PEAKLUHMM, pacTBOp, DJIEKTPOJMUTBI,  HEDJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKOM pEaKIMi, XUMHUYECKOE PaBHOBECHE); TEOPUUM U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoauueckun 3akoH [[. M. Mennpeneena,
3aKOH COXPaHEHUs MacCChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALLECHUSA DHEPIUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHMS TNPUYWHHOCTH W
CUCTEMHOCTH XUMHYECKHMX SIBJICHHUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOMCTBaXx,
cOCTaBe, MOJIy4eHUU U 0€30MacCHOM UCIOJIb30BaHUU BAKHEHIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBIIATH XAapaKTEPHbIE MPU3HAKKA TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHNN HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

Cc(OPMUPOBAHHOCTh YMEHHMH HCIHOJB30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss (OpMyJ BEIIECTB M  YpPAaBHEHUM  XMUMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHaK, TamiéHas
W3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTH YMEHUN OMPENESITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUAX DPA3JIM4YHOIO COCTaBa, BUJ XUMHUYECKOH
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CBSI3U (KOBAJEHTHAs, HOHHAsl, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJEKYJSpHas,
WOHHAsl, METAILTIMYECKAsI), XapaKTep CPelbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKHX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHABIINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeAeIEHHOMY KIacCy/TpyIie
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOANYECKOro 3aKoHa /.
W. MenneneeBa u IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepmoanueckoi CUCTEMBI
xuMudeckux saementoB JI. M. MennesneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSITh
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAUHEHUMN
o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 3i1eMeHTOB []. .
Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETUYECKOW CBS3M MEXIAY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU II0
pa3JIMUHBIM TIpU3HAKaM (YUCITYy U COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHUIO CTEMEHEW OKHCJICHHUSI 3JIEMEHTOB, OOpaTUMOCTHU
peakliy, y4acTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA Pa3IUIHbBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILECTB;

cOPMHPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEeaKiuu OT PA3IUIHBIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMUIECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [latense);

cOpPMHPOBAHHOCTh YMEHUN XapakTEepU30BaThb XHWMHYECKHE MPOLIECCHI,
JeXKalMe B OCHOBE MPOMBIILUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
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Takke C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOIIMX HAyYHBIX MHPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHHUS C HCIOJb30BAHHEM
HNOHSATHS «MaccoBas J0Jsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c()OpMUPOBAHHOCTh YMEHUM COOIIOAATH IPABUJIA MOJIb30BAHUS XUMUYECKON
nocyAol M JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe IpaBuUiIa OOpaIleHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHSIMH MO BBIIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJHATh XUMHUYECKUN
DKCIIEPUMEHT (pa3JI0KEHHE IEPOKCHUIA BOAOPOAA B NPHUCYTCTBUM KaTalIM3aTopa,
ONpEJENCHHE Cpeabl pPacTBOPOB BEIIECTB C TMOMOUIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM pEaKIIHH,
peakluy MOHHOrO OOMEHA, KAYeCTBEHHbIE pEaKIMH Ha Cyib(aT-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIIECHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metaimey u «Hemeramibl») B COOTBETCTBHM € NPAaBWIAMHM TEXHUKH
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U (OpMYIUpOBaTh BBIBOABI Ha OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyK0 U3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJIIOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eJIeco00pa3HOro MOBEAEHUS B OBbITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUs] CBOETrO 3/I0POBBbS M OKPYKAIOIIEH MNPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3ACHCTBUS HA )KUBbIE OPraHU3Mbl ONPEIETEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax CHocoObl YMEHBLIEHUS U
NPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui O0y4aroUIMXCs C OIPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEILIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX M CJIA0OBUAAIIMX OOYy4YaIOUIUXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HadeHuit JI. bpaitns g 3anvcu XUMHYECKUX

dbopmy.
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1. Copep:xanmne yueOHoro npeamera ba3osblii ypoBeHb

OCHOBBI OPraHN4YecKOH XUMHUU

[TosiBneHne W pa3BUTHE OPraHUYECKON XMMHUU Kak Hayku. [Ipenmer
OpPraHUYeCKON XMMHHU. MECTO W 3HAYEHUE OPTraHUYECKOM XUMHHU B CHUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK MOPSAOK COCOUHEHHS aTOMOB B MOJIEKYJIE
COTJIACHO WX BaJICHTHOCTH. OCHOBHBIEC TOJOKEHUS TEOPUU XUMHUYECKOTO
CTPOCHMSI OpraHnyYecKux coeanHeHuil A.M. bytiepoBa. YTriepoaHblid CKENET
OpPraHMYeCcKON MOJIEKYJIbl. KpaTHOCTh XMUMHUYECKOW CBSI3U. 3aBUCUMOCTH
CBOICTB BEIIECTB OT XMMUYECKOTO0 CTPOCHUSI MOJNEKYJ. M3omMepusa u u3omepsl.
[lonsitue o  dynkuuoHanesHOM  rpynme. [lpuHIunel  KiIaccudukaum
OPraHUYECKUX COEIUHECHUM. Cucrematnueckas MEKIyHapOIHas
HOMEHKJIaTypa ¥ TMPUHIMIBI OOpa30BaHMsI HAa3BaHUW  OPraHUYECKUX
COCIMHEHUM.

Ankanbl. Cmpoenue monexyiol memana. ['OMOJOTUYECKUH psil
ankaHoB. ['omonoru. Homenkiartypa. WM3oMepus yriaepoJHOTO CKeJIETa.
3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX CBOMCTB. XMMHUYECKUE CBOMCTRA (Ha
npuMepe MeTaHa W JTaHa): peakIMu 3aMelleHus (TaJIoTeHHUpPOBaHUE),
JNETUIPUPOBAHUS KaK CIOCOOBI TMOJY4YEHUs BaKHEWUIIUX COCAMHEHUH B
OpraHM4YecKoM CuHTe3€e. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB
TeIjia B MPOMBIIIJICHHOCTH W ObITy. Haxoxxaenue B mpupoje U NMpUMEHEHHE
ankKaHoB. [louamue 0 YUKI0aIKauax.

Ankenbl. Cmpoenue Mmonexkyavl smuieHa. ['OMOJOTHYECKUN psin
ankeHoB. Homenknarypa. M3oMepusi yriiepoJHOrO CKejleTa U IOJOKEHUS
KpaTHOM CBS3U B MOJIEKyJle. XMMHYECKHE CBOMCTBa (Ha MpUMEpE ITHIICHA):
peakiuu TPUCOCNUHCHUS (TAJIOTCHUPOBAHUE, 2UOpUpOB8aHUe, THUAPATAIUA,
2uodpocanozenuposanue)  Kak  Ccrmocod — moiaydeHus — (PyHKIIMOHAIBHBIX
MPOM3BOJHBIX YIJIE€BOJAOPOAOB, TopeHusa. I[lomuMmepusanus H>TUIEHA Kak
OCHOBHOE€  HalpaBJ€HHE  €ro  MucHnoyb3oBaHus.  llonmwdTuineH  Kak

KPYIMHOTOHHAXHBIM MPOIYKT XMMHYECKOrOo Mpou3BOACTBA. IIpumenenue
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ATUJICHA.

Anxaauensl u kayuayku. [ToHsTre 00 ankaareHax Kak yriaeBoJ0poaax ¢
NByMsi ABOMHBIMH cBsi3aMH. [lommmepusanus auBuHuna (Oyraauena-1,3) kak
c0c00 MOTy4YeHHs] CHHTETUYECKOTO Kayuyka. HaTypanbHbIil 1 CHHTETUYECKHIA
Kayuykd. Bynkanuszanus kaydyka. Pe3una. [IpuMeHeHune kayuyka u pe3uHbl.

Ankunel. Cmpoenue monekyavl ayemunenda. 1'OMOIOTHYECKUN Ps
ankuHoB. HomeHkiarypa. M3omepust yriiepofgHOro ckejaeta M IOJIOKEHHUS
KpaTHOH CBSI3M B MOJIEKYyJie. XMMUYECKHE CBOMCTBA (HA TIPUMEpE alleTUIICHA):
peakluu MPUCOEIUHEHHs (TaJOr€HUPOBAHME, uUopuposanue, TUApPATALNA,
euopoeanozenupoganue) Kak Crnoco0 TOJyYeHHUs] TOJMMEPOB M JIPYTUX
IIOJIE3HBIX IIPOYKTOB. I'openue aneTuiIeHa KaK VCTOYHUK
BBICOKOTEMIIEPATYPHOIO  IUIAaMEHW JUId CBapKh M PE3KU  METAILIOB.
[IpumeHeHue aneTuieHa.

Apensbl. beH301 Kak NpeAcTaBUTENb apOMAaTHYECKHX YIJIEBOJOPOIOB.
CmpoeHnue monekynrvl 6eH301a. XUMUUECKUE CBOMCTBA: PEaKIMM 3aMEIICHUs
(raoreHUpoOBaHUE) KakK CIOCO0 TMOMyYeHUS! XHUMHYECKHUX CPEACTB 3allUThI
pacTeHu#l,  NpUCOeNUHEHHUs  (TUIPUPOBAHME)  KaK  JOKAa3aTelIbCTBO
HEeNpeaeNbHOro Xapakrepa 6enzona. Peakuus ropenus. [Ipumenenne 6en3ona.

Cnuptel.  Knaccudukanusi, HOMEHKIAaTypa, H30MEpHUsl  CIHPTOB.
MeTaHos 1 3TaHON KaK MPEACTaBUTENMN MPENeSbHbIX OJHOATOMHBIX CIIHUPTOB.
XUMHYECKHE CBOMCTBA (Ha MPUMEPE METAaHOJIA U ITAHOJIA): B3AMMOJICHCTBHE C
HaTpUEM KaK CMocOo0 YCTAaHOBJIEHHWS HAJIMYUSA TUAPOKCOTPYIIIbI, PEAKLHs C
raJIOr€HOBOJOPOJAaMH KakK CIOCOO TOJyYeHHsI PaCTBOPUTENEH, NEeTUApATALIMS
KaK crmoco0 MOJy4yeHHUs 3TujieHa. Peakuus ropeHus: CnupThl KakK TOIUIMBO.
[Ipumenenue metanona v staHosia. Duznonornyeckoe AEHCTBUE METaHOJA U
JTaHOJIa HA OpraHu3M 4eJIOBeKa. OTWICHIVIMKOJb W TIIMLEPUH Kak
NPEACTAaBUTENIN IPEAEIbHBIX MHOIOAaTOMHBIX  cnupToB. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI M €€ NMPUMEHEHUE JUIsl paclO3HaBAHUS
INIMLEPUHA B COCTaBE KOCMETUMYECKUX cpeAcTB. [IpakTHueckoe mprMeHEHHE

STUJICHIVIMKOJIA U TTIMICPHUHA.
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®enon. CtpoeHne MoJjeKkyinbl ¢eHona. Bzaumuoe enusnue amomos 6
Monekyne ¢penona. Xumuueckue C80UCMBA: G3aUMOOELCMEUe C HAMpUeM,
auopoxcuoom Hampus, opomom. llpumenenue penoa.

Anpaerunpl. Mertanans (hopmanbaerus) W 3TaHAIb (ameTabIer )
KaK TMPEICTaBUTEIN NPEACIbHBIX albIeru0oB. KaduecTBEHHbIE peakIuu Ha
KapOOHUIIbHYIO TPYIIY (peakiusi «cepeOpstHOro 3epKajiay, B3auMOJACHCTBHUE C
rugpokcuaoM menu (1) m ux mpuMeHeHwe asi OOHapYKEHHS TPEACITHHBIX
aNbAECTUIOB B IPOMBIIUICHHBIX CTOYHBIX BOJAax. TOKCHYHOCTH aJIbJIETHU]IOB.
[Ipumenenue popmanbieruaa v aeTaibaeruia.

KapOoHOoBbIE KHCHOTBI. YKCyCHasi KHCIOTAa KakK [pEACTABUTENb
IpeeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUECKHUE CBOICTBA (Ha
pUMEpPE YKCYCHOM KUCJIOTHI): pEaKMi C METAJJIaMU, OCHOBHBIMU OKCHAMH,
OCHOBAHMSIMU M COJISIMH KaK IOATBEPKICHUE CXOJCTBA C HEOPTaHWYECKUMH
kuciaoraMu. Peakmust stepudukaiiy kak crnoco0 NoJyyeHUs! CI0KHBIX 3(UPOB.
[Ipumenenue ykcycHoM Kuciotel. IlpeacraBieHuwe o BbICHIMX KapOOHOBBIX
KHCJIOTaX.

Cnoxsble 3pupsl U xupbl. CroxHble 3QUPBl KaK MNPOAYKTHI
B3aMMOZECHCTBHSI KapOOHOBBIX KHUCIOT cO cnupTtaMu. [IprMeHeHue CloXKHBIX
7(GUpOB B MUIIEBON U APPIOMEPHOI MPOMBIIIICHHOCTH. JKUPBI KaK CIOKHBIC
3¢uphsl TNHIEPUHA W BBICHIMX KAapOOHOBBIX KHUCIOT. PacTturenvHble H
JKUBOTHBIE JKMPBI, UX COCTaB. Paclio3HaBaHUE pPACTUTENIBHBIX >XUPOB Ha
OCHOBAHWH HUX HEIpEIEIbHOro xapakrepa. [I[pumenenue xupos. I uaponus nium
OMBIJICHUE KUPOB KaK CIMOCOO MPOMBIIUIEHHOTO MOJYYEHHUs COJIeH BBICIIUX
KapOOHOBBIX KHUCIOT. MBIIA KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue
CBOWCTBA MbLIA.

VYrnesoasl. Knaccuduxanus yrineBogoB. Haxoxaenue yrieBomoB B
npupoze. I'moko3a kak anpaerngocnupt. bpoxenue rimoko3bl. Caxaposa.
Tuoponuz caxaposvi. Kpaxman v 1EJUTI0I03a KaK OMOJIOTMYECKUE TTOJTUMEPHI.
XUMUYECKHE CBOMCTBA KpaxMmaia M LEJUII0N03bl (TUAPOJiM3, KaueCTBEHHAas

peakius ¢ 10I0M Ha Kpaxmall U ee IpUMEHEHUe JJ1s1 OOHApYKEHUs KpaxMmasa B
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npoaykTax nuTaHus). llpumeHeHne u OWoJOTHYECKas pPOJb YTIIEBOJIOB.
[TonsaTre 00 MCKYCCTBEHHBIX BOJIOKHAX HA MIPUMEPE alleTaTHOTO BOJIOKHA.

Nnentudukanus opraHUYeCKUX COCIUHEHUUN. [enemuueckas c653b
MeHcoy Kaaccamu opeanuyeckux coedunenuu. TUMBI XUMUUYECKUX PEAKIUNA B
OpraHUYECKON XUMHH.

AmMunokuciotel U Oenku. CocTaB U HOMEHKJIATypa. AMHUHOKHUCIIOTHI
KaKk  aMmQoTepHbIE  OpraHWYecCKue coeAuHeHus. llenmTugHas  CBS3b.
buonornueckoe 3HaYE€HHE O-aMUHOKHUCIOT. Ob6nactu MIPUMEHEHUS
aMUHOKUCIOT. benkn kak mnpupojHbeie OuonoauMepsl. COCTaB U CTPOEHUE
OenkoB. XMMHMUYECKHME  CBOWMCTBA  OCJIKOB: THUAPOJU3, JEHATypalus.
OOnHapyxeHue O€JIKOB MpU TMOMOIIM KAYECTBEHHBIX (I[BETHBIX) PEAKIIUM.
[IpeBpaimienust OEIKOB NMUILK B OpraHu3me. buonornueckue GpyHKIuH OEIKOB.
AMWHBI. AHWINH.

Teopernyeckue 0OCHOBbI XUMHHU

Crpoenne BemectBa. CoOBpeMEHHass MOJENIb CTPOCHUS aToMa.
OnextpoHHass kKoHPUryparusi aromMa. OcHOBHOe U 8030YHCOeHHbIE COCMOSHUSL
amomos. Kiaccudukanus XAMHYECKHUX JJIEMEHTOB (S-, P-, d-37€MEHTHI).
OcoOEHHOCTH CTPOCHUS DSHEPreTHMUECKUX YpPOBHEW aToMoB d-3JE€MEHTOB.
Ilepuomuueckas cucrema xumMudeckux a3neMeHToB J[.M. Menneneena.
Ousunueckuil cmbica [lepunoanueckoro 3akona .M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB BJIEMEHTOB M HUX COCIUHEHUH IO
nepuojaM W rpynmam. OJIGKTpOHHash TMpUpoda XUMHUYECKOM  CBS3H.
DJIEKTPOOTPHUIIATEILHOCTh. BUbI XUMUYECKON CBsI3M (KOBaJEHTHAs, UOHHAs,
MeTaJuIMuecKkasi,  BOJOPOJHAs) W MEXaHuU3Mbl ee  00pa3oBaHWUS.
Kpucmannuueckue u amopghuvie sewgecmea. Tunvi Kpucmaiiuueckux peulemox
(amomHas,  MONEKYIAPHAA,  UOHHAS,  MEMAanIuyeckas).  3asucumocmo
Qusuueckux ceolcme Gewjecmea Om MUnNa KPUCMALIUYECKOU PpeulemKu.
[IprunHbI MHOTOOOpa3Usl BEIIECTB.

XUMHYECKHE peakuu. ['OMOreHHbIE W TE€TEPOrC€HHBIE PEAKIIMU.

CKOpOCTh peaklMH, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (AKTOPOB: MPUPOIBI
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pearupyronmx  BEIIECTB,  KOHIIEHTpPAllMM  pEarupyrolux  BEIIECTB,
TeMIEpaTyphl, MJIOMAIN PEAKIMOHHONW MOBEPXHOCTH, HAIMYMS KaTaau3aTropa.
Ponp karaimM3atopoB B NOPUPOAE M IPOMBIIUIEHHOM IPOU3BOJICTBE.
O6patuMocTh peakiuil. XUMHUYECKOE€ PABHOBECHE U €r0 CMEIICHHUE IMOJ
JEWCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHIICHTPAIMS PEareHTOB WM MPOJAYKTOB
peakIuy, JaBjeHUEe, TeMmIeparypa) Uil CO3JaHUS ONTHUMAIbHBIX YCIOBHI
MPOTEKAHUSI XUMHUUYECKUX MPOIECCOB. /J[ucnepcuvie cucmemvi. llonamue o
koanouoax (3onu, eenu). HMcemunnvle pacmeopwi. Peakuun B pacTBopax
ANEKTPOJIUTOB. pH pacTBOpa Kak MOKa3aTelb KUCIOTHOCTU cpenbl. ['maponus
cojiel. 3HaueHWe THUAPOJM3a B OHOJOTMYECKUX OOMEHHBIX IIpolleccax.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUK B MPUPOAE, MPOU3BOICTBEHHBIX
npoiieccax u JKU3HEICATECIbHOCTH OpTaHU3MOB. OKHUCITUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWMCTBA IPOCTHIX BEIIECTB — META/UIOB TJIABHBIX U
MOOOYHBIX MOATPYHI (Melb, JKEJIe30) U HEeMETaJJIOB: BOAOpOAa, KHCIOPOJa,
rajoreHoB, cepsl, a3oTa, pocdopa, yriaepona, kpemuus. Koppo3us merasnios:
BHUJIBI KOPPO3UH, CIIOCOOBI 3aIlUThl METAIJIOB OT KOPPO3UU. IIeKmposu3
pacmeopos u pacniagos. Ilpumenenue snekmponusa 6 nNpoMblULIEHHOCTU.

XHUMHUS M )KU3Hb

Hayunble metoapl mno3HaHusd B XUMHHU. VICTOYHMKM XHMHYECKOU
uHpopmanuu. Ilouck wuHboOpManuu 1O Ha3BaHUSIM, HUIACHTHU(UKATOPAM,
CTPYKTYpHBIM (dopmysiaM. MojenupoBaHue XHUMHYECKUX IPOIECCOB U
SABJICHUMN, XUMUUECKUU AHANU3 U CUHME3 KaK METObl HAYYHOTO MTO3HAHUS.

Xumusi 1 310poBbe. JlekapcTBa, (epMeHTHI, BUTAMUHBI, TOPMOHHI,
MHUHEpaJIbHBIC BOJBI. [Ipo0iieMbl, CBA3aHHBIC C TPUMECHEHHEM JICKAPCTBEHHBIX
npenapaTtoB. BpenHble TPUBBIYKM U (PAKTOpBI, pas3pylialoliue 37A0pPOBbE
(kypeHue, ynoTrpeOJIeHHE alIKoroJis, HapkoMaHus). PanmoHaibHOE MHUTAaHHE.
Tuwesvre 0obasku. OcHosbl nNUWeEBOL XUMULL.

XuMHUs B TOBCEAHEBHOW >XU3HUA. MOIOIME W YHCTALIUE CPEACTBA.
Cpeocmea 60pbObL ¢ OBIMOBLIMU HACEKOMBIMU: PEnelleHmbl, UHCEKMUYUODL.

CpeacTBa nMYHOM TUrHMeHbl M KocMeTHKHU. [IpaBuia Oe3omacHON pabOTHI C
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eIKUMH, TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMHU OBITOBOIA
XUMHUH.

XUMHUSL U CEIIbCKOE XO34MCTBO. MMUHEpAIbHBIE W  OPraHUYECKHE
yI0OpEHUHI.

CpencrtBa 3aUThl paCTEHUN.

Xumuss U dHepretuka. [IpupoaHble HCTOYHUKH  YIIIEBOJOPOJOB.
[TpuponHblii ¥ MONMYTHBIM HEPTSIHOW Ta3bl, UX COCTAaB W HCIOJIb30BaHUE.
CoctaB Hedtu u ee mnepepaborka. Hedrenpoaykrsl. OKTaHOBOE YHCIO
OenszuHa. OxpaHa OKpyxXawouieil cpeasl npu HedrTenepepadoOTKe U
TPaHCIOPTUPOBKE HEPTEMPOIYKTOB. AJIbTEPHATUBHBIE HICTOYHUKH SHEPTHH.

Xumust B crpoutensctBe. Llement. beron. Ilogbop ontumanbHbBIX
CTPOUTEIBHBIX MATEPUAIIOB B MPAKTUYECKON JEATEIBHOCTH YEIOBEKA.

XVMHSI B 3KOJIOTHS. XMMHYECKOE 3arpsi3HEHUE OKPYIKAOIIEH cpesl U
ero nocneactBusi. Oxpana rugpocdepsl, mouBbl, aTMochepsl, Ghaopsl U hayHbl

OT XUMHUUYCCKOI'O 3arpsA3HCHHA.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKuil 3neMeHT. AToM. Sapo aroma, H30TOMNbL. ODJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC OopOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepnonnueckuit 3axkoH U [lepronnueckas cucrema XUMUYECKUX JIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoauyeckoro 3akona u llepuoguyeckoil cucTemsl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIECTB IO TPYINaM H TEpHUOaM.
3HaYeHue MePpUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJIEHTHOM XHWMHMYECKOW CBsS3M (OOMEHHBII U JOHOPHO-
akuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ODNEKTPOOTPHULIATETBHOCTD.
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Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIpPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCHEPCHBIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BelIecTBa B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCAMHEHNN. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HEeTHYeckas CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Krmaccupukanmss — XUMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHUYeCKOil XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSOIIME HA COCTOSHUE
xuMu4ueckoro paBHoBecus. [Ipunnun Jle [IlaTense.

DnekTpoiauTuueckas nucconuanus. CuiabHbIe U cliadblie AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHA, IIEIIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M WX MPEBpalICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMu4ueckux sneMeHToB [l U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OIMKMCAHKE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONPEACICHUE CPEIbl pACTBOPOB BELIECTB
C TOMONIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHA),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XUMHYECKHX pEAKUMM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C HCIIOJIB30BAHUEM IMOHSITHUS «MaccOBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosnoxkenne HemetauioB B Ilepuogumyueckorl  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha TMpuMepe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertambl. [lonoxenue meramwioB B [lepruonnyeckon cCUCTEME XUMHUYECKUX
anemenToB JI. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
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aToMOB MeTayuioB. O0mme usnyeckne cBoiicTBa MeTauioB. CIUiaBel METAJIOB.
DNEeKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAILJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAUIOB (HATPH, KaJIWi, KaJIbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCIUHEHU.

OOume cnocoObl moiyyeHus: MeTaioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB W HX IPEBpPALICHUMN:
U3ydeHue Koyuiekuuun «MeTramibl U CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
HKCIEPUMEHTAIbHBIX 3aJ7a4, HAOJIIOJICHUE W ONMCAHHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE T'MAPOKCHA AITIOMHUHMS C PACTBOPAMHU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE pEaK[MU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuérbl Macchl BelecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYAaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO
13 BELIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xumun B 00eCn€UYeHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

UYesnoBeK B MHUpPE BEIIECTB M MAaTEpUATIOB: BaXKHEWINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIIMOHHBIE MaT€pHUalibl, KpacKH, CTEKJIO, KepamMuKa,
MaTepuaiibl sl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPTaHWYECKUE W MUHEPAIBbHbBIC
yaoOpeHus.

XAMHSL W 30pOBBE YEJIOBEKA: IPAaBHJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penapaToB, IpaBuiia 0€30MacHOTO UCIIOIb30BaHMs IPenapaToB ObITOBOM XUMUU B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed NOpH  HU3yYeHUH OOwed u
HEOpraHW4ecKol XumMuM B 11 Kkiacce ocylIecTBISIETCS Yepe3 UCIIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATHH, SBISIOIIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIH (DaKT, rumores3a, 3aKoH,
TEOpHUs, aHallu3, CHHTE3, KiIaccupuKalusi, NepUOJAUYHOCTb, HAOIIOJCHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®dusrka: MaTepusi, SHEPIHsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHOe€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMYMHBI U €IUHULBI UX
U3MEPEHUS, CKOPOCTb.
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buonorus: kneTka, oOpraHu3M, DJKOCHCTeMa, Owochepa, Makpo- U
MHUKPO3JICMCHTHI, BATAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC MTOPOJBI, TOJIE3HbIC UCKOMAEMbIE, TOILIHBO,
peCypChI.

TexHoOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, META/UTypIHs, MPOU3BOICTBO
CTPOUTEILHBIX MaTepPHANIOB, CEIILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAS
IIPOMBINIJICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUICHHOCTh,  IIPOW3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

TemaTH4yeckoe INIAHHPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B,
OTBOJAMMBIX HA OCBOEHHE KAaKI0N TeMbI

10 KJ1acc
Noen/m | [lara | Jlara Tema Kommaectro
(KOPPEKTHPOBKA) 4acoB
OCHOBBI OPraHN4eCcKOM XUMHH 61
1 [losiBleHHEe W pa3BUTHE OPraHUYECKOU 1

XUMUM Kak Hayku. IIpeamer opranuueckoi
XUMHUHU. MeCTO U 3HAaYeHUE OPraHUYE€CKON XUMUU
B CCTEME €CTECTBEHHBIX HAYK.

2 XHWMHAYECKOE CTPOCHHE KaK TOPSAOK 1
COCIMHEHMSI aTOMOB B MOJICKYJIE COTJIACHO HUX
BaJICHTHOCTH.

3 OCHOBHBIE TIOJIOKEHUS TEOPHH 1

XUMHUYECKOTO CTPOEHUSI OPraHNUECKUX COETUHEHUN
AM. bytneposa.

4 YriepoaHsblid CKEJIET OPraHuYeCKOn 1
MOJIEKYJIbl. KpaTHOCTh XUMHYECKOM CBSI3H.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTPOEHHUsI MOJIEKYJ. M30Mepus U u30Mephl.
[TonsiThe o

(yHKIMOHAJILHOU TpyIIIE.

5 [TpuHIIUTIBL KTaCCU(UKAITUN OPTAHUYECKIX 1
coeqnuenni. CucreMaTudeckast
MEXKTyHAPOIHAS HOMEHKJIATypa W MPHHIIUTIBI
o0Opa3zoBaHUs
HAa3BaHUI OPraHMYECKUX COSAMHEHUI.

6 Anxkanbl. CTpoeHHE MOJIEKYJIBI METAHA. 1

I"'omonornueckuii pan ankaHos. I'omororn.

Homenxknarypa. M3omepust yriepogHoro ckemuera.

3aKOHOMEPHOCTU U3MEHEHUS (PU3UUECKUX
CBOWCTB.

7 Anxkanbl. CTpoeHHE MOJIEKYJIBI METAHA. 1
I'omostornyeckuit psa ajlkaHoB. I'omostoru.
Homenxknarypa. M3omepust yriuepogHoro ckeuera.
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3aKOHOMEPHOCTH U3MEHEHUST (PU3HUECKUX
CBOICTB.

XuMHUecKre CBOMCTBa (Ha MpUMepe MeTaHa
Y 3TaHA): peaKIMK 3aMeIleHuUs (TaJOTeHUPOBAHUE),
JETUAPUPOBAHSI KAK CITOCOOBI IMOTyUSHUS

BOKHEUILINX COETMHEHUN B OPraHUYECKOM
CHHTE3E.

Pentenne 3agau

10

Pentenne 3agau

11

I'openue MeTana Kak OIMH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIEHHOCTH U OBITY.
HaxoxzaeHue B mpupoie U NpUMEHEHNE AJIKAHOB.

[TonsTHE O LMKIIOAIKAHAX.

12

Anxkenbl. CTpoeHHE MOJIEKYJIbI ATHJICHA.

l'omonoruueckuil ps aakeHoB.
Homenknarypa. M3omepust yriaepoaHoro ckenera u
10JIOKEHHUSL KPATHOU CBSA3M B MOJIEKYJIE.

13

XUMHUYECKHE CBOMCTBA (Ha MpUMEpe
ATUJICHA): PEaKLUU TPUCOSTUHECHUS
(ramoreHnpoBaHue, THAPUPOBAHKE, THAPATALINS,
TUIPOTaJOreHUPOBAHNUE) KaK CIIOCO0 MOTY4YeHUs
(YHKIIMOHAITLHBIX POU3BOIHBIX YTIIEBOIOPOJIOB,
ropenus. [lomuvepu3anus dTHIICHa Kak OCHOBHOE
HarfpaBJIeHHE ero UCToNb30BaHus. [lonmuaTrsieH Kak
KPYITHOTOHHAXHBIN MPOTYKT XUMHYECKOTO

npou3BojicTBa. [IprMeHeHue dTHIICHA.

14

Anxanuens! ¥ kaydyku. [lonstue o6
aJIKaJMeHax Kak yrieBoJ0poJax ¢ AByMs
JIBOMHBIMU CBsi3siMH. [lonumMepu3zanus ABUHIIA
(Oyramuena-1,3) kak

Croco0 MOJIy4eHUsSI CHHTETUYECKOTO
KayJyKa.

15

Ankanuensl U kaydyku. [lonarue 06 ankanueHax
KaK yriIeBOJAOPOIaX C ABYMs IBOMHBIMU CBSI3SIMH.
[Tonmumepwu3anus auBuHUIa (OyragueHa-1,3) kak
croco0 MoJIy4eHUs CHHTETUYECKOTO KayvyKa.

16

HatypaibHbIN U CHHTETUYECKUN KayYyKHU.
Bynkanuszanusa kayayka. Pe3una. [Ipumenenue
Kay4dyKa U pE3HHBI.

17

Anxunsl. Cmpoenue Monexynvl ayemuiena.
I'omonornyecknii psan ankuHoB. HomenknaTypa.
W3omMepus yriiepoIHOrO CKEJIETa U MOJI0KEHUS
KpPaTHOM CBSA3U B MOJIEKYJIE.

18

XuMHUYEeCKHEe CBOMCTBA (HA MPUMEPE alleTHIICHA):
pEaKIMK PUCOCTUHECHUS (TaIOTeHUPOBAHHUE,
2uopuposanie, TAIPATAIINS,
2UO0PO2al02eHUPOBaHUe) KaK CTIOCO0 MOTYICHUS
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MOJIMMEPOB U APYTUX MOJIE3HBIX MPOTYKTOB.
['openue aneruiieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH I CBAPKH U
pe3ku MetaiuioB. [IpumeHeHue aneTuieHa.

19

Apenbl. beH3011 Kak npeacTaBuTeNb
apoOMaTHYECKHX YTIeBO10poAoB. CmpoeHue
MOJIeKyIbl OeH30d.

20

XHUMHYECKHE CBOWCTBA: PEAKIIMK 3aMEIICHHUS
(ramoreHHpoBaHKE) KaK CIIOCO0 TOTyYSHUS
XUMHUYECKHUX CPEACTB 3alUThI PACTCHUH,
IpUCOEANHEHU (THIPUPOBAHKE) KaK
JIOKa3aTeJIbCTBO HEMPEICTBLHOTO XapaKkTepa
oensouna. Peakius ropenus. [Ipumenenue
OeHzoJa.

21

HedTtb 1 criocoOs! ee mepepaboTKy.

22

Pemenue 3agau

23

O6o06maromuit ypok

24

KonTponbnas pabota Nel

25

Crnuptsl. Knaccudukanus, HOMEHKIATypa,
WU30MEPUsT CIUPTOB. MeETaHOI M 3TaHOJI Kak
NPEJCTaBUTENIM  TPENEeNbHBIX  OJIHOATOMHBIX
CIIUPTOB.

26

XuMmudeckue CcBOWcTBa (Ha TpuMepe
METaHOJIa U 9TaHOJIa): B3aUMO/ICHCTBHIE C HATPHEM
KaK croco0 YCTaHOBJICHUSI HaJTNYHs
TUIPOKCOTPYIIIIHI, peaKius C
raJIOT€HOBOJIOPOAAMH  KaK Crloco0 MOTydeHUs
pacTBOpUTeNeH, Jeruaparanus Kak CHocoo
MOJTyYEHUsST JTUJICHA. Peakiusi TOPeHHs: CIHPTHI
Kak TorumBo. [IpuMeHeHne MeTaHona U dTaHoMA.
buonoruueckoe neficTBue MeTaHOJIa ¥ 3TaHOJIA HA
OpTraHM3M YeIOoBeKa.

27

OTHICHTJIMKOIb U TJIIMIOECPHUH KaK IPECACTaBUTCIIN
MNpEACIIbHBIX MHOTOATOMHBIX CIIMPTOB.
KaugecTBenHnas PpCaKkiusg Ha MHOIOATOMHBIC CITUPTBIL
" €€ IPUMCHCHUC JJI1 paCllO3HaBaHUA TTIMIICPUHA
B COCTAaB€ KOCMCTHYCCKUX CPCACTB. HpaKanecxoe
MPUMCHCHUC 3TUJICHTIIMKOJIA U

TJIIMIOCpHUHA.
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28

®enoin. CtpoeHue Moekynbl heHomna. Bzaumrnoe
8UAHUE AMOMO8 8 MOJIeKYe (heHoa.

29

Xumuueckue ceolicmea: 83aumooelcmaue ¢
Hampuem, 2UOPOKCUOOM HAMpuUs, OPOMOM.
[Ipumenenue denoa.

30

Anpneruapl. Metanans (popmanbaerun) u
STaHAJb (AIETATBIETH]]) KaK IPEICTAaBUTEIIN
MpEIeTbHBIX aJTbJICTHIIOB.

31

KadecTBeHHbBIE peakiuy Ha KapOOHUIIbHYIO
rpymiy (peakis «cepeOpsHOro 3epKaiay,
B3auMoieiicTBre ¢ ruapokcuaom meau (1) u ux
NpUMEHEHHE JJIs1 00HAPYKEHUS MPEISTbHBIX
QJIBJCTH/IOB B IPOMBIIIICHHBIX CTOYHBIX BOJAX.

32

TokcnyHOCTH anbaeruaoB. [Ipumenenue
dbopmainibieruaa v aleTaibIerua.

33

KapOoHOBBIE KHCIOTBL. YKCyCHasi KHCJIOTa Kak
NPEJCTaBUTENIb  MPEACNBHBIX  OJZHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

34

XUMHYECKHE CBOMCTBA (Ha TPHUMEPE YKCYCHOM
KHUCIIOTBI): PEaKlMu C MeTajllaMd, OCHOBHBIMU
OKCHuJamMu, OCHOBaHHUAMMU u COJIAMHAU KaK
MOJATBEPXKJIEHUE CXOACTBA C HEOPraHMYECKUMH
KHUCJIOTaMHU.

35

Peakuus sTepudukanuy Kak crnocod noryyeHus
cloXHbIX  3¢upoB. [IpumeHeHue  yKCycHOM
kucioThl. [lpeacraBienne o BHICIINX KapOOHOBBIX
KHCJIOTaXx.

36

CrnoxHnble 3¢upbl U xupbl. CroxkHbIE 3()UPBI KaK
MPOJYKTHI B3aUMOJIEHCTBUSI KapOOHOBBIX KHUCIIOT
co cnupTamu. IIpumMeHeHue CI0XKHBIX FPUPOB B
NUIIEBOH U napproMepHON TPOMBIIUICHHOCTH.

37

Crnosxuble 3¢upsl 1 Kupbl. C0KHBIE Y3PUPHI KaK
MPOJYKTHI B3aUMOIEUCTBUSI KAPOOHOBBIX KHCIIOT
co cnupTtamu. IIpumMeHeHne cnoxHbIX 3(UpoB B
MUIIEBOH U napproMepHON MPOMBIIIICHHOCTH.

38

JKupsbl kak cioxHble 3(UpbI TITHLEPUHA U
BBICIIINX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U
JKUBOTHBIE J)KUPBIL, UX cocTaB. PacriozHaBaHue
pPacTUTEIBHBIX )KUPOB Ha OCHOBAHUU MX
HEenpeIenbHOro xapakrepa. [I[pumenenne ;xupos.
['unponu3 winy oMbUIEHHE KUPOB KaK CIIOCO0
IIPOMBIIIJIEHHOTO NIOJIyYEHUS COJIEN BBICIIMX
KapOOHOBBIX KHCIIOT.

39

Mpbd Kak CONMU BBICHIMX KapOOHOBBIX KHUCIIOT.
Moromniue cBOMCTBA MbUIA.

40

Pemenue 3agau.
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41 VriaeBonnl. Knaccudukamms YIJIEBOJIOB. 1
Haxoxnenue yriieBogoB B IPUPOJIE.
42 ['moko3a  Kak  ambJeruaoCIupT. bpoxxenue 1
TJIFOKO3HL.
43 Caxapo3sa. [ uopoaus caxapo3ul. 1
44 Kpaxman wu memmono3a Kak OHOJIOTHYECKHE 1
MIOJIUMEDBI.
45 XUMHUYECKUE CBOMCTBA Kpaxmaa U LUEUTH0JI03bI 1
(Tuamponn3, KauecTBEHHAs Peakius ¢ HOJA0M Ha
Kpaxmall ¥ ee IPUMECHEHUE 1Js1 OOHAPYKEHUS
KpaxMaja B IpoJyKTax nutanus). [I[pumenenue u
OunoJsioruyeckasi pojb yriieBOOB.
46 [TonsiTHe 00 UCKYCCTBEHHBIX BOJIOKHAX HA 1
MIpUMEPE alleTaTHOTO BOJIOKHA.
47 [TpakTuueckas padota Nel 1
48 Pemenue 3amau 1
49 O0600mmanmui ypok 1
50 KonTponbnas pabota Ne2 1
51 Nnentudukanys opraHndecKux COSTMHCHHM. 1
T'enemuueckas cesa3b medcoy Knaccamu
OpP2AHUYeCKUX COeOUHEHULL.
52 Tumel XMMHYECKUX PEAKUUA B OPraHUYECKON 1
XHUMHUU.
53 AMuHBI. AHUIIUH 1
54 AMUHOKHUCIIOTBI U OcIKH. CocrtaB U
HOMEHKJIaTypa. AMUHOKUCIIOTHI KaK aM(OTepHBIE
OPraHUYEeCKHE COCTUHEHUS.
55 Ilentuauas cBsI3b. buonornueckoe 3HaUEHUE O~ 1
aMUHOKHUCIIOT. O0IacTH NPUMEHEHUS
aMHHOKHCIIOT.
56 benku xak npupoansie Ouononumepsl. CocTas u 1
CTpoeHHE OENIKOB.
57 XUMHUYECKUE CBOMCTBA OENKOB: TUIPOJIH3, 1
nenatypanus. OOHapyxeHue OeTKOB Mpu
MOMOIIN Ka4YeCTBEHHBIX (IIBETHBIX ) PEAKIUH.
[IpeBparnieHus: 6EIKOB MUIIKA B OPraHU3ME.
buonoruueckue GyHKINHN OEIKOB.
58 O06o0maromuii ypox 1
59 Pentenue 3amau 1
60 KonTponbHas padorta Ne3 1
61 [TpakTiueckas padbota Ne2 1
X¥UMHS Y )KU3Hb 7
62 Xumus u 310poBke. JlekapcTBa, pepMeHTHI, 1
BUTAMHHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIBI.
[TpoGiemMsl, CBsI3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MPENAPATOB.
63 Bpennsie MPUBBIYKH )¢ daxTopsl, 1

paspyuiaronye 3/I0POBBE (xypenue,
yInoTpebIeHHE aIKOT0JIsl, HAPKOMAaHMS).
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64

XHUMHS B ITIOBCEIHEBHON >XKU3HU. Moromue
U uuctamme cpeacrsa. Cpedcmea 60pbObL ¢
ObImosvIMU HACEKOMbIMUL: peneiieHmol,
uncekmuyuowvl. CpeAcTBa JIUYHON THUTUEHBI U
kocMmeTuku. IlpaBuna Oe3omacHor pabOTHI ¢
€IKUMU, TOPIOYNMH U TOKCUYHBIMU BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHH.

65

Xumuga W osHepretuka. [Ipuponanbie
UCTOYHMKU  yriieBonoponoB. [lpuponHsii  u
NOMYTHBIA He(QTAHOM ra3pl, HX COCTaB U
ucnoinbszoBanue. CocraB HePTH U ee mepepaboTKa.
Hedrenpoaykrsl.

66

Hrorosas koHTponbHas paboTa

67

Xumuss u  sHepretuka. lIpupojHbie
HUCTOYHMKM  yriIeBoxoponoB. [lpuponHbeii
MOMYTHBIA He(TAHOM Tra3pl, HX COCTaB U
ucnonb3zoBanue. CocraB HeTH U ee nepepadoTKa.
Hedrenpoaykrel. OxTaHoBoe 4YHCIIO O€H3MHA.

Oxpana OKpY>KaroIIeu cpenbl npu
HedTenepepaboTKe u TPaHCIIOPTUPOBKE
HEPTENPOYKTOB.

68

AJIBTepHaTI/IBHLIe HCTOYHHUKH SHCPI'UH.
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11 KUIIACC
Ne Tema ypoxka KoiaunuecTBo | DJIeKTpoHHBIE 00pa3oBaTeibHbIe pecypchl
4acoB

1-2 XUMHUYECKUH 37IeMEHT. ATOM. DJIEKTpOHHAs! KOH(PUTYpaIsi aTOMOB 2 https://resh.edu.ru/subject/lesson/6479/start/150989/
[Iepuonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMHU4YECKUX

3-4 aneMmeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM Teopueit 2 https://resh.edu.ru/subject/lesson/6332/start/151021/
CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U X

5-6 COJIMHEHHI [10 IPYIIIAM H NEPUOAM. 3HAUCHHE IIEPHOMUECKOTO 2 https://resh.edu.ru/subject/lesson/5911/start/151053/
3aKOHA U CUCTEMbI XUMHUYECKUX 31eMeHToB J[.M. Menaeneesa B
pa3BUTHHU HAYKU

7-8 CTpocHue BeilecTsa. XHMUH ACCIAT CBA3D, CC BIB, MEXAHHIMET 2 https://resh.edu.ru/subject/lesson/5581/start/151081/
o0pa3oBaHMs KOBaJIEHTHOM cBs3U. BosoponHas cBs3b

9-10 BanentHocts, SACKTPOOTPHIIATEALHOCTS. CTENCHE OKHCICHH. 2 https://resh.edu.ru/subject/lesson/6332/start/151021/
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUSI
II N . .

11-12 OFATHE O AMCIEPCHBIX CHETEMAX. HICTHHHBIC 1 KOJIOWIHIC PacTBOpE! 2 https://resh.edu.ru/subject/lesson/4939/start/151134/
MaccoBast 10J1s1 BELLIECTBA B pacTBOPE

13-14 Kaacenuiais  HOMEHKIATYA HEOPIAHMIECKHX COS/MHCHMIL, 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
['eneTnueckas cBs3b HEOPraHMYECKHUX BELIECTB, Pa3IMUHBIX KJIACCOB
Knaccudukanus XuMrUuecKkux peakiiuii B HeOpraHM4ecKoil u

15-16 OpPraHMYECKON XUMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB; 3aKOH 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
COXpaHEHHUsI U IPEBPAICHHS] SHEPTUU MPU XUMUYECKUX PEaKLIUAX

17-18 Cxkopoctb peakiuu. OOpaTuMble peakiiuu. XUMHUECKOe paBHOBECHE 2 https://resh.edu.ru/subject/lesson/3479/start/151187/

19 [Tpaktuueckas padota Ne 1. «Brnusaue pa3nuanbix GpakTopoB Ha 1
CKOPOCTb XUMHUYECKOM pEaKIIUN»
DnekTpoauThueckas aucconuanus. [lonsaTue o BoIopogHOM MOKazarese

20-22 (pH) pactBopa. Peakuuu nonHoro ooMeHa. [ 'uAponn3 opraHM4ecKux u 3 https://resh.edu.ru/subject/lesson/5912/start/92791/
HEOpPraHMYECKUX BEIIECTB

23-24 OKHCIHTENLRO-BOCCTAHOBHTEINLHKIE peakiuu. [Tonsmie 00 snexTpomuse 2 https://resh.edu.ru/subject/lesson/3523/start/151161/

pacIuIaBoB U pacTBOPOB COJIeH
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25 KonTtposnbsHast padbota no pasneny «TeopeTuueckne OCHOBBI X UMHH) 1
Meraisl, uX Hoj0xkeHne B [leproanyeckoii cucTeMe XUMHYECKIX
26-28 anemenToB J]. V1. MenzeneeBa u ocobeHHOCTH CTpoeHuUs: aTOMOB. O01ue 3 https://resh.edu.ru/subject/lesson/3493/start/151213/
bu3nUecKre CBONCTBA METAIIJIOB

29-30 CrutaBbl METaJLUIOB. DJIEKTPOXUMUYCCKUN PsIJT HAPSDKCHUH METAIIIIOB 2 https://resh.edu.ru/subject/lesson/4961/start/151293/
31-32 XHMH%eCKHe CBOﬁETBa BAKHCHIIINX METAILIOB (HaTpui, Kaui, kAL, 2 https://resh.edu.ru/subject/lesson/5814/start/151239/
MarHui, ATFOMUHHN ) U UX COCTUHEHUI
33-34 XUMHUYECKUE CBOWCTBA XpOMa, MEIH M UX COCIMHCHHIA 2 https://resh.edu.ru/subject/lesson/3534/start/151266/
35-36 XuMHYEeCKHEe CBOMCTBA IIMHKA, )KEJIe3a U UX COSIUHEHNN 2 https://resh.edu.ru/subject/lesson/3534/start/151266/
37 [IpakTuueckast padora Ne 2. "Pemenne 3KCriepuMEeHTAIBHBIX 32,144 10 1
teme «MeTauiby"
38-40 Eifgljfgfﬁlﬁa#&?;;Ziﬁz;g?;%i?;?(;?cﬁiig);?f;gzcmx 3 https://resh.edu.ru/subject/lesson/5939/start/151320/
41-42 SPIE\I;:;;I;Ifcﬁzg?;figﬁ%ﬁgﬁ;jﬁ;ﬁgﬁgggHeMeTaﬂHOB (na 2 https://resh.edu.ru/subject/lesson/5939/start/151320/
43-44 XUMHYECKUE CBONCTBA TAJIOTEHOB, CEPhI M UX COSTMHEHUI 2 https://resh.edu.ru/subject/lesson/5913/start/151347/
45-46 XuMH4ecKue CBOMCTBA a30Ta, hochopa v UX COCTUHEHHU I 2 https://resh.edu.ru/subject/lesson/5913/start/151347/
47-48 XHUMHYECKUE CBOMCTBA YIIIEPO1a, KPEMHHUS U UX COCIMHEHHUN 2 https://resh.edu.ru/subject/lesson/5913/start/151347/
49-50 [IpumeHeHre BaKHENIINX HEMETAJUIOB U UX COEIMHEHUI 2 https://resh.edu.ru/subject/lesson/3514/start/151429/

O06o0611eHre U cucTeMaTu3anus 3HaHui o Teme «Hemeramns.
51-52 Brruucnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIIMN U 2
TEPMOXUMHYECKHE PACUETBI

[IpaxTuueckas padora Ne 3. «PemieHne sKkciepuMEeHTAIbHBIX 3a/1a4 10

53 n n 1
Tteme "Hemeramasr"y

54 KonTtponbnas pabota nmo temam «Metamns» u «HemeTambiy 1

55-57 Heopranuieckue i opranueckne Kucnotsl. Heopraumseckne u 3 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHWYECKHUe OCHOBAHUS

58-60 AMQOTEpHEIE HEOPraHKECKHE K OPTAHHIECKHE COE/TMHCHMUA. 3 https://resh.edu.ru/subject/lesson/4960/start/151374/

I'ereTmueckas CBA3b HCOPraHNM4CCKUX U OPraHuvYCCKUX BCUICCTB

61-62 Posib xuMuu B 06ecrieueHNH SK0JIOTHYECKOI, SHEPreTHYECKOM U 2 https://resh.edu.ru/subject/lesson/3504/start/151485/
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NUIIEBOH O€30MaCHOCTH, Pa3BUTUU MEIUIIMHEI
63-64 Hpescrasierns Oq OOUIKX HAYHBIX NPHHIIAX MPOMBIIIICHHOTO 2 https://resh.edu.ru/subject/lesson/3514/start/151429/
MOJIYYCHH A BAXKHCUIIIUX BCIICCTB
65-66 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 2 https://resh.edu.ru/subject/lesson/3504/start/151485/
67-68 XUMHS U 3J0pPOBBE UEIOBEKA 2 https://resh.edu.ru/subject/lesson/3504/start/151485/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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