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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
denepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO 0O0IIero oO0pa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOTrPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoin @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oOuielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 11-12 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH 1IEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHS W TpeOOBaHWN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

B coorBercTBHM ¢ OOmMMH LEASIMU M HPUHLUIAMHU CPEIHEro O0OIIero
oOpa3oBaHus conepkanue npeamera «Xumus» (11-12 knaccsl, 0a30BbIi ypoBEHB
U3y4YEHUs1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY
oOyyaroumxcs, HeoOXOOuUMYyH0 MM Il  BbIpAaOOTKM  MHPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEIIHOIO BKJIKOYEHUS B OKU3Hb COLMyMa, IPOJOJDKCHHMS
o0pa30BaHUs B pa3IMUHbIX 00JaCTIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

B mmaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTHS U COLMAIN3ALMU
O0y4aroUuMxcs MPUHATHIE NMPOTPAaMMOM IO XHMHUU TOAXOMABI K OIpPEACICHUIO
COJEp)KaHUsl M IOCTPOEHHUs TpeaMeTa NpeaycMaTpuBaloT (popMHpoBaHHUE
YHUBEPCAJIbHBIX YU€OHBIX IeHCTBUM, UIMEIOIINX 0a30BOE 3HAUEHUE JJIS PA3IUYHBIX
BUJIOB JIEATEILHOCTH: pEHICHUs TpoOsieM, TOUCKa, aHaiu3a W O00pabOTKU
uHbOpMaIuy, HEOOXOAUMBIX JJii TNPUOOPETEHHS OIbITa NPAKTUUYECKOH U
HCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHHMAIOIIEH Ba)KHOE MECTO B II03HAHHUU
XUMMH.

B ydeOHOM mmaHe cpemHero oOmmIero oOpa3oBaHUsA MPEAMET «XUMUS»
0a30BOr0 ypOBHsI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTtecTBeHHO-HAYYHbBIE
MIPEAMETBD».

Oo1iee yncio YacoB, OTBEAEHHBIX JJI U3YUCHHs] XUMUH, HAa 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctarisieT 68 yacoB: B 11 kimacce — 34 gaca (1 gac
B Hezeno), B 12 kimacce — 34 yaca (1 yac B Hezenio).



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-IESTEIBLHOCTHBIM IOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIONINE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIECHHOCTEH M UCTOPUYECKUX TPAJAUIUN 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YaroIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0o 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl M CIIOCOOHOCTH CTABHUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUSI TMpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YEeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHSATHIMHU B O0OIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JarommXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskaIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MTPaBOIOPSAKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa 1 MO3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIIEAYIOIIEM aHAIN3e
uH(OpPMaIIMH O TEPEIOBBIX JIOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOrO OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHIUBUAYAJbHOTO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOneHus
aJIKOTOJIsl, HAPKOTHUKOB, KYpEHUS );

5) TPyA0BOro BOCIIMTAHUS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAMBUIYAJIBHOM TpaeKTOPUHU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€J€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTHIECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUs 00 OKPYKAIOLEM MUPE KaK O €IMHCTBE MPUPOJAbI U YEIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWJIN3ALMN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHambHON KYyJIbTYpHl, pEHNIEHWH TI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
YCTEIIHOTO TPY/a M SKOJOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YjeHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
MoJIy4yaeMbl€ 3HAHUS JIJIsl aHAIu3a U OOBSICHEHUS! SIBIICHUM OKPYXAIOIero Mupa u



MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 0OOCHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIEN0BATENBCKOMN AEATEIBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUM [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIM4YHbIX cepax NpoPpeccuoHalIbHON
NEATEITbHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUS y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHMsI BKIIOYAIOT:

3HAYUMBbIE IS dbopmupoBaHus MUPOBO33pEHUS oOy4Jarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIIEHAYUYHbIE TMOHSITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJ0BaHUE, HAOIIOICHNE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHE);

YHHUBEpCaJlbHbIE yueOHbIE AeHcTBUs (MO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUILUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHWS M yYHUBEPCAJIbHBIE YYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y49eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JNICUCTBUSMHU.

OBjaanenue YHUBEPCAJIbHBIMHI Y4eOHBbIMH NOo3HABaTeJbHBIMH
JEeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENCNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTH C OCTABIECHHBIMHU IETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWM 3HAHWM MPUEMBI JOTMYECKOrO MBINIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAcCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTPUBAEMbIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUu4eckas (opmyJsia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4eOHBIX MO3HABATENIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMUUYECKUX
pEaKLHnii;

(dbopMynHpoBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBHI JJIsi (DOPMUPOBAHUS TUMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/AaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OPMYITUPOBATH
000011IeHNST ¥ BBIBOJIBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM TPOSKTHOMU
JESTEIBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METO/IOB PELICHHUS PAKTUYECKUX 3a1a4, IPUMEHEHHIO PA3JIMYHbIX METOIOB
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTEepHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IMYHBIX BUIOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYUBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCITI0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTE ¢ XUMUUECKOM
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€CTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWJACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMIOJTHEHHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pea3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIacOBaHUS MO3ULUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCAJTBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejiaracéMblii  aJITOPUTM JIEUCTBUHA TIPHU
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b (}eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHS»
OTpa)aroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHUNA O XHUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHU B TTIO3HAHUU SIBJICHUN TPUPOIHI,
B (OpPMHUPOBAHUM MBIIUICHUS W KyJIbTYphl JHUYHOCTH, €€ (DPYHKIIMOHAIBHOMU



IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS! MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 370POBBIO U PUPOHOM Cpefe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTass U COKpaIlEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00bEM, YTIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, pPaauKal,
H30MEpUsi, U30MEPHI, TOMOJIOTHUECKUH Psifl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOI U
a30TCOJIep)KAIllUe COEJUHEHUs, MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalne B OCHOBE TMOHMMAaHUs MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUH, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
PAKTUUECKOU IESTEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIE MPHU3HAKUA TOHATHM,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TIPU
ONMCAHUU COCTaBa, CTPOEHUS U MPEBPALLCHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHMMHUYECKHX PEaKILHd,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHUS IIO
cucremarnueckoii HomeHknatype (IUPAC), a Takke NpUBOIUTH TpHUBHUAJbHbBIC
Ha3BaHUSI OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIMWIEH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHOoNI, (opManbIerus, ameTaabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIIH);

chOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa j1si 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHUSI MACChI BEIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKUUA € HUCIOIb30BaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, yroJib), CIOCOOBI UX NEPEePadOTKU U MPAKTHUECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUS TI0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOTHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEaKITUN);

chOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HAaOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IpUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyaoi u jabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpaIeHUsI OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpPEBaHUU, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TmMpaBWJIaMU TEXHUKH OE30MACHOCTH TMpU OOpalleHHH C BEHIECTBAMHU W
1a0opaTopHbIM  OOOPYIOBAHUEM, MPEACTABIATH PE3YJbTaThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alHMCH YpPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN W
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE STUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarum, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYJAOBOM NESTENbHOCTH B LEJNSIX
COXpPaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBIIEHUSI W TPEAOTBPALLECHUS HX BPEIHOIO BO3ACUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MIPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

12 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh ~ TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUU IPUPOBI,
B (OpPMHUPOBAHUW MBIIIJICHUSS W KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

BJIAJEHUE  CHCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINe TMOHATUA (XMMHUYECKHUW 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUUYECKasi CBS3b
(xoBaJEHTHAsI, MOHHAsS, METAIUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMUECKasl PEIIETKa,
TUINBI  XUMUYECKUX  pEaKIUi, pacTBOp, DIJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW PpEAKLNH, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHs
BJICKTPOIUTHYECKON Aucconumanuu, nepuoaunueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHHUs U NMPEBPALLICHUS YHEPIUU
MpU XUMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHMMAaHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PAKTOIOTHMUECKHE CBEACHHUS O CBONCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMacCHOM HUCMOJIb30BaHUU BaKHEUIINX HEOPTraHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBHISBISITH XapaKTEPHBIC MPU3HAKUA TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUYECKYI) CHUMBOJIUKY ISt
coctaBieHuss (oOpMysl BEIIECTB U  ypPaBHEHUH  XUMHUYECKHX  pPEaKlUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBbHBIX



HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENENATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEAWHEHMSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAsS, METAJNTIMYECKAasi, BOJOPO/IHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAsl), XapaKTep CpPebl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COC/IMHCHUM;

c(hopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBy K OMNpeae€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MIEPUOAUUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
xumuueckux snemeHtoB JI. M. MenneneeBa, ucmnosib3ysli MOHATUS «S-, p-, d-
AIIEKTPOHHBIC OPOUTATNY, «IHEPTeTHUECKUE YPOBHMY, OOBICHATH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U MX COCIMHECHUU I10 MEPUOJaM M
rpynmam [lepuoguueckont cucteMbl XUMU4ECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB  PAa3JIMYHBIX  KJACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE TC€HETHYECKOW CBSI3M MEXKIY HEOPraHWYECKUMU
BEIIECTBAMM C MIOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBY pEarMpyroliux BEUIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHUS DJIIEMEHTOB, OOpaTUMOCTH
peaKinuy, y4acTHIO KaTaInu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHUS pEaKUii HOHHOTO OOMEHA, yUYUThIBAs
YCJOBHSI, IPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;

c(hOpMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOJTBEPIKIAIOIINE
Ka4eCTBEHHBIM COCTaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHHA PACKpPBIBATh  CYINTHOCTh  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JEKTPOHHOIO OanaHca
3THUX PEaKIUM;



c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero BozaeicTus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUS C UCIOIb30BAHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00 BbEMHBIX OTHOIIECHUM Ta30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU O00BEMY OJHOTIO U3 YYACTBYIOIIHUX B PEAKIIMU
BEIECTB, TEIUIOBOTO 3(¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChl
BEIIECTB, MPEBPAILCHUS U COXPAHECHUS DHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKXe MpaBHiIa OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIUSIMH IO BBITIOJIHEHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCIIEPUMEHT (Pa3iokKEeHUEe MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENIEHUE Cpelbl pPacTBOPOB BEMIECTB C MOMOIIBI) YHUBEPCAIBHOIO
WHANKATOPA, BIMSHHUE PA3NMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMu Ha cyibdar-, KapOoHAT- |
XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PELICHHE JKCIEPUMEHTAIbHBIX 3aJa4 IO
teMam «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
NPENICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEpHUMEHTa B (OpMe 3amucH
YPaBHEHHI COOTBETCTBYIOIIUX PEAKIU U (HOpMYyTHUPOBATH BEIBOABI HA OCHOBE ATHX
PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyK) U3 pa3HbIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMH  COONMIOJATh  MpaBWia  JKOJOTUYECKH
1enecoo0pa3Horo MOBEJAEHUST B ObITY W TPYJAOBOM JESATEIBHOCTH B UEAX
COXpaHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH HPUPOJHON CpeIbl, OCO3HABATH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBLIECHUS H
MPEAOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;



JUIsl 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMIBIX W CHa0OBUIMMIMX OOYYarOMIMXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.



COIEPKXAHUE OBYYEHUA

11 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B
IIOJIy4EHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopus CTPOECHUS OPraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHuM4eckux BewecTs. l'omosorus, wusomepus. XHUMUYECKas CBA3b B
OpraHWYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHIINX ITPEICTABUTEIIEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTeprajaMu Ha UX OCHOBE,
MOJICTUPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W ONHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKHMH psAn. MeTaH W 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHSs), HAXOXJIEHWE B TMPHUPOJE, TMOJyYeHUE W
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U IPONWIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu  TUIPUPOBAHHS, TAJIOTCHUPOBAHUSA, THUApPATALNU, OKHUCICHUA W
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakiusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TNPOCTEUIMNA TPEACTABUTENb AJKUHOB: COCTaB, CTpOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHUA, TaJOT€HUPOBAHUS, TUApaTalUH,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apensl. benson: coctaB, cTpoeHme, (pu3MUYecKMe M XUMUUYECKHE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS U HUTPOBAHUSA), MOJy4YeHHE U TMpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALIEKANIUMUA K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUM, KaTaJuTH4ecKui), nuponau3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs] BELIECTB W MX IPEBpALICHUM:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOLOB U TaJION€HONPOU3BOIHBIX,
pOBEJICHNE IPAKTUYECKON pabOThl: MOTYyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnle 3agaun.

Bbluncienuss 1Mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamme opraHn4ecKue coeInHeHus

[IpenenpHble OJHOATOMHBIE CHOUPTHL. MeETaHONT W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPraHU3M YEJI0OBEKA.

MHOroatoMHbl€  CIHUPTHL. JTUJIEHIVIMKOIb W  TJHILEPHH: CTPOCHHE,
¢uznueckre MW XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCIIOT, PeakIus dTepudukaum), noxydeHue u npumeHenue. CTeapuHoBast
U OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c10xHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kkiaccupukauus — yrieBoaoB  (MOHO-, AuU- U
nojucaxapupl). ['r0Kk03a — IpOCTEUIINK MOHOCaXapHd: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TUAPOKCUIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KEeHHE TIII0KO3bl), HAX0XKACHHE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3pl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAaueCTBEHHAsl PEAKIIMsI C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoMm Menu(ll)), MHOroaroMHBIX CHOUPTOB (B3aHMMOJEHUCTBHE TIJIMIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuétnrie 3agaun.

Boruncienuss mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxkaniue OpraHndecKue COeUHEHHUS.

AMUHOKHCTOTHI KaK aM(OTEpHbIE OpraHudeckue coeauHeHus. dusndeckue u
XUMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHAa). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOHCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIUK Ha OeNKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlHs OEIKOB MPH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BricokoMoOIeKyJISIpHBbIE COeINHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHS BEUIECTB M HX NPEeBpalllCHUN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU N3YYEHUN OPraHUYECKON XWMHUU B
11 kmacce oOCyIIECTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU AJII OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepUOAUYHOCTh, HAOII0/IEeHHE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI NX U3MEPECHHUS.

buonorus: kierka, opranusM, Ouocepa, oOMEH BEIIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

12 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. OJIEKTPOHHAs
000j09Ka. DHEPreTHYSCKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesICeHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnoanueckuii 3aKoH u llepuoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /],
N. MenpneneeBa. CBsA3b NMEPUOAMYECKOr0 3akoHa M Ilepuogumueckodl CHUCTEMBI
xuMu4deckux nemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX W CIOXKHBIX BEIIECTB MO TpynmaM U TepHojaM.
3HavueHUE NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHWsA KOBAJICHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTOHOPHO-
akuenTopHbelil). Bomopoanas cBsi3b. BajneHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAILNINYECKON PEIIETKHU.



IlonssTe 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE PAacCTBOPBI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKNX BEIIECTB. | €HETHMYECKas CBA3b HEOPraHUYECKHX BEILECTB,
MIPUHAJIEKAIIMX K PA3JTUYHBIM KJIACCaM.

Xumuueckast — peakuus.  Knaccudukanus — XMMUYECKHX — peakuuid B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPAaHEHMS U NPEBPALIEHUS SJHEPTUHU NP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pas3iuyHbIX (pakTtopoB. OOpaTuMble
peakiuu. XuUMHUYECKOe paBHOBecHe. DaKTOphl, BIHSIOLIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponuTnyeckas aucconuanus. CuiibHbIE U ciadbie 37eKTpoduThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIETOYHAS.

OKHMCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
nemoHctpanus Tabnun «llepuonnyeckas cuctema xumudeckux sinementos 1. U.
MenpeneeBay, U3yuyeHUE MOJENECH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
OMMCAaHKUE JEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3yioKeHHE MEPOKCUAA
BOJIOPOJIa B IPUCYTCTBUH KaTaJIN3aTOpa, ONPEAEICHUE CPEbl PACTBOPOB BEILIECTB
C IOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEaKLIM HOHHOI'O 0OMEHA), IPOBEICHHUE
IpaKkTUYecKoi paboTsl «BiusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XMMHUUECKOMN
peaKkum».

Pacuérnble 3amaun.

Pacuétel 1O ypaBHEHMSM XHMHYECKUX pEAaKUUHA, B TOM  YHUCIE
TEPMOXUMHUYECKHAE PACUETHI, PACUETHI C UCITOJIB30BAHUEM IMOHATHS «MACcCOBasi 10JI
BELIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenne HemeraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3uyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpeMHHSI) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U X COCTUHEHHUM.

Mertamisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucreMe XMMHYECKHX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, allfOMUHUN, IUHK, XPOM, YKEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3yUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJNIOJIeHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
13 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKOW, SHEPreTUYCCKON M THUILIEBOM
0€30MMacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIINX BEIECTB.

YenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yI0OpeHUSI.

XuMHUsST U 30pOBbE YEJIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 6€30MacCHOTO UCTIOIB30BAHMS MTPEMapaToB OBITOBON XUMUHU B
IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOPraHUYEeCKOM XUMHUH B 12 Kjlacce OCYIIECTBIISETCS YEPE3 MCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIUsA, TMEePUOJUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepusi, SJHEPrusi, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, MOH,
M30TOM, PAJHUOAKTUBHOCTb, MOJIEKYJIA, SHEPr€TUUECKUN YPOBEHb, BEIIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3NUYECKUE BEJIMYMHBI U €IUHMIIBI UX
W3MEpPEHUS, CKOPOCTb.



buonorusi: knetka, opraHu3M, DSKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINEBAsI
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajoB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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(I)opMa peain3aliui BOCIIUTATEJIBHOI'O MOTCHIIMAJIA TEMbI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH

[Ipenmer
OPraHu4eCcKou
xumu. Teopust
1.1 CTpPOEHUS
OpraHUYECKUX
coequHeHu A. M.
byrneposa

3

TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEbHOCTH MPYU BHIOJHEHUH Y4€OHBIX,
II03HAaBAaTCIbHBIX 3a1a4,

NOHUMAaHHE 3HAYCHUS XUMHYECKOU HAYKH B JXU3HHU COBPEMCHHOI'O O6HICCTBa,

yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATE  MHPOPMAIMIO Pa3IMUHBIX
BUJIOB M (OpM TMpeACTaBICHUS, MOIY4aeMYI0 W3 pPa3HbIX HCTOYHHMKOB (HAay4HO-
NOTYJISIPHAS JINTEPATypa XUMUYIECKOTO COJICPIKAHUS, CIIPABOYHBIC TOCOOUSI, PECYPCHI
WHTepHeTa); KPUTHYECKH  OIICHWBATh IPOTHBOPEUYUBYIO M HEIOCTOBEPHYIO
uHpopmaruio;

YMEHHUE OCO3HABaTh SMOIMOHAIBHOE COCTOSIHUE CeOSl M IPYTruX, YMEHHE YIPaBISATh
COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSIHAEM;

yCTaHaBJIMBATh CYIIECTBECHHBIN MPU3HAK KIacCUPUKAIMH, OCHOBAHHUS [T 0000IIeHUS
Y CPaBHECHHMS, KPUTEPUU POBOJMMOTO aHAIIN3A;

IICHHOCTHOEC OTHOILICHHE K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAYYHOMY HACJICIIUIO;

CHOCOOHOCTh BJIAJETh JIOCTOBEPHOW WH(pOpPMANKEH O MEPeNOBBIX IOCTHKECHUSIX M
OTKPBITUSX MHPOBOW M OTCUCCTBCHHON XHMMHUH, 3aWHTCPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 YCTPOMCTBE MUpa M OOIIECTBA;

Hroro no pazaeny

Paznen 2. YraeBogopoast




2.1

IIpenenbHble
YTJIEBOAOPOABI —
aJIKaHbI

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBJICHHIA);
yCTaHABIIUBATh CYIIECTBEHHBIN NMPHU3HAK KJIaCCU(DUKALIUN, OCHOBAHUS JIJIs1 00001IeHus
Y CPaBHCHHUS, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

YMEHHE IPUMECHSTH B IPOIIECCE MIO3HAHMUS TIOHATUS (TPEAMETHBIE U METaIIPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMble B XHMHHU, MPeoOpPa3OBHIBATH
IMPOKO TIPUMEHSEMbIC B XHMMHH MOJICIIbHBIC TPEACTABICHUS — XUMHUYSCKUN 3HAK
(cuMBOJ B5IeMeHTa), XuMu4deckas hopmyrna;

2.2

Henpenenbnsie
YIJ1€BOJOPOBIL:
QJIKEHBI,
aJIKa/IEeHBl,
AJIKUHBI

HpI/IO6peTCHI/Ie OIIbITA 110 HJIaHI/IpOBaHI/IIO, OpFaHI/ISaHI/II/I 158 HpOBCHeHI/IIO
YUCHUYCCKUXIKCIICPUMEHTOB:  yMEHHEe  HaOmIogaTh 3a  XOJOM  Iporiecca,
CaMOCTOSITEJIBHO TPOTHO3MPOBATh €ro pe3ynbTaT, (opMmyrupoBaTh 0OOOMICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM IIPOBEIEHHOIO OIBITA, UCCIECAOBAHUA, COCTABIATh OTUYET O
MpojieIaHHOM padoTe;

2.3

ApomaTtuyeckue
YTIEBOAOPOIBI

YMEHHE HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS! TIPH OCBOCHHHM 3HAHUM:
pacKpbhIBaTh CMBICII XMMHYECKHX TOHSTHH (BBIACTSATH MX XapaKTEepPHbIC MPHU3HAKH,
yCTaHaBIMBATh B3aUMOCBS3b C JPYTUMHU MOHSATUSIMH), WCHOJB30BaTh MOHSITHUS JUIS
00BsICHEHUS! OTAENbHBIX ()AaKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(PUKAIMM XMMUYECKHUX BEIIEeCTB W XHMHUYECKHUX pEeaKlMil, yCTaHaBIMBaTh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU W3YYEHHUS; CTPOUTH JIOTUYECKUE
paccyxaeHuss (MHAYKTHUBHbIE, AECIyKTUBHBbIC, [0 AaHAJOTWM); JAeJaThb BBIBOJABI U
3aKJIIOUCHUS;

24

[Ipupoueie
HCTOYHUKHU
YTI€BOJAOPOJIOB U
UX mepepadoTKa

CTpeMJIeHHE K B3aMMOIOHMMAaHUI0O U B3aUMOIIOMOINM B Ipolecce YydeOHOit
NeSITeNIbHOCTH;

FOTOBHOCTh ~CaMOCTOSITENIbHOM pabOThl € Yy4eOHBIMM TEKCTaMH, CIPaBOYHOMN
JUTEpaTypoil,  JOCTYIHBIMH  TEXHMYECKUMHU  CPEICTBAMU  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

YMEHHE  CaMOCTOSITENIbHO  OMNpEAesaTh LEeMd  JeATENbHOCTH,  IUIAaHUPOBATh,
OCYILIECTBIISIT, KOHTPOJUPOBATH U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTh, BBIOMpaTh Haunbosiee 3(hdekTuBHBIE CIOCOOBI pEUIeHUS y4EOHBIX H
MO3HABATENbHBIX  3aJla4, BBIOMPATh, AaAHAIM3UPOBATh, CUCTEMATH3UPOBATH U
UHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BUIOB U (OPM MpeACcTaBICHUS;
OCO3HaHHUA TJIOOANBFHOTO XapakTepa AKOJOTHYECKUX MpoOJieM W MyTed WX pelieHHs
MOCPEJICTBOM METOJIOB XUMUHU;




Hroro no pazneny
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Paznen 3. Kuciiopoacoaep:xamue

OpraHunv4eckKue co

CAMHCHUSA

3.1

Crnuptsl. DeHon

YMEHHE IPUMEHSATH B IPOLIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METAIIPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENM, HCIIOJIb3YyEMblE B XUMMH, IPeoOpa3oBbIBAThH
LIMPOKO NPUMEHSEMBIE B XUMHM MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI BNIeMeHTa), XuMudeckas popmysa U ypaBHEHHE XUMUYECKOHN peakluyi — Mpu
pelieHny yueOHO-T03HaBaTEeNbHbIX 33/1a4;

3.2

AJperuanl.
KapGonossie
KHACIOTEL. CIIOKHBIE

3¢upsl

npHOOpEeTEeHNE OMbITA M0 IJIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO YUEHUUYECKUX
SKCIIEPUMEHTOB: yMEHHEe HaOloJaTh 3a XOJIOM IIpoliecca, CaMOCTOSITENBLHO
MIPOTHO3UPOBATh €ro pe3yapTaT, (GopmMynHpoBaTh OOOOLIEHUS M BBIBOJABI IO
pe3ylbTaTaM MpOoBEIEHHOTO ONBITA, UCCIEOBAHMS, COCTABIATH OTUET O MPOJICTaHHON
pabore;

3.3

VYrieBoasl

yYMEHHUE IPUMEHSTH B IIpOIiecce MO3HAHMUS MOHATHS (TIpEIMETHBIC U METalpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOJIb3yeMbIe B XHMHH, MPEOOPa30BHIBATH
IIMPOKO TIPUMEHSIEMbIE B XHMHU MOJICIBHBIC TPEICTABICHUS — XUMHUYECKUH 3HAK
(cuMBOJ 3NIeMEeHTa), XuMHU4Yeckasi popMylia U ypaBHEHUE XUMHUECKOU PEaKIMi — TIPH
peleHnn yaeOHO-TT03HaBATEIBHBIX 33/1a4;

NI03HABaTeNbHAs, MHOOPMAIIMOHHAS Y YUTATEIbCKAsI KYIbTYPhI, B TOM YHCIIC HABBIKH
CaMOCTOSITEJIBHOW pabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPaTypoH,
JOCTYITHBIMU TEXHHUYECKHUMH CPEJCTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHH;

Hroro 1o pasaciy
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Pa3nen 4. A3oTcoaep:kaiue opraHuvYecKue coeJHHeHHs

4.1

AMUHEBL
AMUWHOKHCIIOTEL.
benxn

OKOJIOTHYCCKH ueﬂecoo6pa3Hoe OTHOIICHHWEC K HNPHUPOAC KAK HCTOYHUKY KHU3HU Ha
36MJ’I€, OCHOBE €€ CYIIECTBOBAaHUs, IOHUMAaHUA NEHHOCTHU 3010POBOTO U 0€30I1acHOr0
06pa3a KU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CO6CTB€HHOMy (bI/ISI/I‘-ICCKOMy u
INCUXUYCCKOMY 3T0POBBIO, OCO3HAHHA ICHHOCTH CO6J'IIO,Z[CHI/I$I IIpaBUJI 0e30ImacHOro




MIOBEJ/ICHUS MPH pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYAIIHMIX, YTPOIKAIOIIUX 3I0POBBIO
U JKU3HU JIoAei

Hroro no pazneny

Paspen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUA

yYMEHME 3a7aBaTh BOMNPOCHl (B XOJ€ Auajora W/WiIM JAUCKYCCHHM) IO CYIIECTBY
00CcyX1aeMoit TeMbl, POPMYTUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIILHO BBHITTOJTHEHUS
MPEUI0KEHHOM 3a/1a4u;

[ImacTmaccel.
5.1 Kayayxn. Bonoksa 2 OCO3HAHME IIEHHOCTH COOJIIOJIEHUS MpaBui 0e30macHOro MOBEAEHUsS IpHU padoTe ¢

BCIICCTBAMMH, a TAKKC B CUTyallUAX, YI'POKAIOIIHUX 300POBBIO U ) KU3HU JTIOACHU,
OCO3HAHMS TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM W TMyTed WX pelIeHHs
IIOCPEACTBOM METOJOB XUMHUMH

Hroro no pazneny 2

OBIIEE KOJIMYECTBO

YACOB I10 34

ITPOTPAMME
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Pasznea 1. Teopernueckne 0OCHOBbI XMMUM

IIEHHOCTHOE OTHOIICHHE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAayYHOMY HacIe/InIo;
CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(OPMAIHECH O MEePEIOBBIX JOCTHKEHUSIX H
Crpoenue aTomMoB. OTKPBITHSIX MHPOBOM M OTEYSCTBEHHOW XWMHUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX
I[Nepuoanueckuii 3HAaHUSIX 00 YCTPOMCTBE MUpPa M OOIIECTBA;
3aKOH H CTpEMJICHHE K B3aUMOIIOHMMAHHIO W B3aWMOIIOMONIIM B Ipollecce Y4eOHOM
Tepuo nuaeckas NeSITeTbHOCTH,
1.1 - 3 TOTOBHOCTh CaMOCTOSTENBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPAaTypOi, JOCTYMHBIMH TEXHUYECKHUMH CPEICTBAMH  HH(POPMAIMOHHBIX
XUMUYECKUX TeXHOMOTHI;
snementos /1. 1. YMEHUE CaMOCTOSATEIBHO OMNPENeNATh LEeNd  JCSITEIbHOCTH, IUIAHUPOBATH,
Menzeneesa OCYIIECTBIIATh, KOHTPOJIHMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEIbHOCTh, BHIOMpATh HambOojee A(h(EKTHUBHBIE CITOCOOBI PEIICHHUS Y4EeOHBIX U
NO3HABATENIBHBIX ~ 33J1a4, BBIOMpATh, AHAIW3UPOBATh, CHCTEMATU3HPOBATH U
WUHTEPIPETHUPOBATh HHPOPMAIIUIO PA3ITUYHBIX BHJIOB U ()OPM NIPEJICTABICHUS
Crpoenne BerecTsa. TOTOBHOCTh CaMOCTOSITENIbHOM paboTel ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
1.2 Muoroo6paszue 4 JUTEpaTypoil, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBAMH HH(MOPMALMOHHBIX
BEIIECTB TEXHOJIOTHil;
D — YMEHHE TPUMEHATh B TMpOIECCe TMO3HAHUS TMOHITHUS (mpeameTHble U
1.3 S 6 1 1 METanpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIOJIb3YEMbIE B XUMUH,
P peoOpa3oBLIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTABICHUSI —




XUMHWYECKUN 3HAK (CUMBOJI JJIEMEHTAa), XUMHUYEcKass ¢opMylla U ypaBHEHHUE
XUMUYECKON peakiiui — MPH PEUICHNU Y4eOHO-TI03HABATEIbHBIX 33/1a4
IpUOOpETEHUE ONBITA M0 MJIAHUPOBAHUIO, OPTAHU3ALUU U IPOBEICHUIO YYEHUUECKUX
SKCIIEPUMEHTOB: YMEHHE HaONoJaTh 3a XOJOM IIpolecca, CaMOCTOSTENILHO
MPOTHO3UPOBATh €ro pe3yibTar, (OpMyIUpOBaTh OOOOIIEHUS U BBIBOJBI II0
pe3yibraTaM MpPOBEAEHHOIO  OIbITa, UCCIEJOBAaHMS, COCTaBIATh OTYET O
poJeTIaHHOM pabdoTe;

Hroro no pazgeny 13

Paznea 2. Heoprannyeckasi XuMusi

2.1 Merasuisl 6

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U
Hay4yHOMY HacCJIeUI0, IOHUMAaHHUS 3HAYEHHUS XUMUYECKOM HAyKH B IKU3HH
COBPEMEHHOTO 00IllecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHON HUHGopManueil o
NEPEIOBBIX JOCTIKEHUAX M OTKPBITUAX MHPOBOM U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOINCTBE MHpa U 00IIECTBA;

YMEHHE HCIO0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS] NP OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHSTUN (BBIIEISATh MX XapaKTepHbIE MpPU3HAKHU,
yCTaHaBIMBATh B3aHMOCBSA3b C IPYTMMH MOHSITHSIMH), UCIOJIb30BATh MOHITUS IS
00BsCHEHUS OTJENIbHBIX (PAKTOB U SIBICHUIN; BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(PHUKAIIMM XUMHUYECKHX BEIIECTB UM XUMHUYECKHX pEaKLUW; yCTaHABIMBATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXKIY OObEKTaMH M3y4EHHUSI; CTPOUTD JIOTHUECKUE
paccyxaeHus (MHIyKTHBHbIC, J€AYKTUBHBIC, 1O aHAJOTUM); JelaTh BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TPUMEHATh B IMpOIECCe TMO3HAHUS MOHITUS (mpeametHele U
MeTanpeaMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, WCHOIb3YeMble B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIE MPEACTAaBICHUS —
XMUMHUYECKUH 3HaK (CUMBOJ D3JI€MEHTa), XHUMuueckas ¢opMmyla U ypaBHEHHE
XUMUYECKON peakui — MpU PEeLIeHNH Y4eOHO-TI03HAaBATENIbHBIX 3a/1a4
nproOpeTeHue OMbITa MO MIIAHUPOBAHUIO, OPTraHU3alMU U IPOBEICHUIO YYEHUYECKHX
SKCIIEPUMEHTOB: yMeHHe HaOmoJaTh 3a XOJOM IIpolecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaThb O00OOLICHHS U BBIBOJBI IO




pe3ynabTaTaM NPOBEAEHHOTO OMBITA, HCCICNOBAaHMS, COCTAaBIATH OTYET O
pojeTaHHoM pabore;

2.2 Hewmeramnel

npruoOpEeTEHHUE OTbITA M0 TUTAHUPOBAHUIO, OPTaHU3AIMH U TPOBEACHUIO YUEHUYECKUX
SKCIEPUMEHTOB: YMEHHE HaOMoJaTh 3a XOJOM IpOIecca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yyibTar, (OpMyJIUpOBaTH OOOOIEHHUS U BBIBOJBI I10
pe3yibraTaM MpPOBEAEHHOIO  OIbITa, UCCIEJOBAHMS, COCTaBIATh OTYET O
IpOJIeJIaHHOM paboTe;

YMEHHEM TIPUMCHITh B TpOIEcce TO3HAHHUS TOHSTHS (mpenMeTHBIE W
MeETanpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, WCIOJIb3YeMble B XHMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJICITbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ DJJIEMEHTa), XUMHYeckas ¢GopMmyla U ypaBHEHHUE
XUMHUYECKON peaKIuu — TIPU PEHICHUH y4eOHO-TI03HABATENIbHBIX 33/1a4; ¢ yIYETOM
9THUX MOJETBHBIX TPEJCTABIICHUN BBISBIATh W XapaKTePU30BaTh CYIIESCTBEHHBIC
MPU3HAKHA W3Y9aeMbIX 00BEKTOB — XMMHYECKHUX BEIICCTB M XUMHUYCCKUX PEaKITUii;
BBISIBJISITH OOIIHE 3aKOHOMEPHOCTH, IIPUIHHHO-CJICCTBEHHBIE CBSI3U U TIPOTHBOPEYUHS
B M3y4aeMbIX Mpolieccax M SBJIEHUSX; MpeuiaraTb KPUTEPUU JUISl BBISIBJICHUS ATHX
3aKOHOMEPHOCTEH M NMPOTUBOPEUMI; CAMOCTOSTENILHO BbIOMpaTh Croco0 pelieHus
y4eOHOM 3a/1auul (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS, BHIOMPATh Hauboiee
MOJXOJISIINHI ¢ YYETOM CaMOCTOSATEIbHO BbIJIEJICHHBIX KPUTEPHEB);

CBsi3b
53 | HEOPraHHHECKUX i
' OpraHMYeCKUuX

BCIICCTB

YMCHHE HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIJICHUSA IIPH OCBOCHHUH 3HAHUM:
PACKpPbIBATb CMBICII XHUMHUUYCCKUX MMOHSTHMN (BBI,I[GJ'IHTB X XapaKTCPHBIC IIPHU3HAKH,
YCTaHaBJIMBATb B3aUMOCBA3b C JPYIUMHU HOHHTI/IﬂMI/I), HCIIOJIBb30BAaTh NOHATHA IJIA
00BICHEHUS OTACIBHBIX (baKTOB u HBJICHHI;'I; BBI6I/IpaTB OCHOBaHHUA U KPUTCPHUU IJIA
KJ'IaCCI/I(i)I/IKaLII/II/I XUMHUYCCKHNX BCHICCTB M XHMHYCCKUX peaKHHﬁ; yCTaHaBJINBATb
IMPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIAY 00BEeKTaMH HU3YUYCHUS, CTPOUTDH JIOTUUCCKUC
pacCyKACHUA (I/IH,Z[YKTI/IBHBIC, ACAYKTUBHBIC, 110 aHaHOFI/II/I); ACJIaTb BbIBOJAbI H
3aKJIFOYCHU A,

Hroro no pazaeny
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Pa3pen 3. Xumus u ;Ku3HbL




NO3HaBaTeNbHasA, MH)OPMAIIMOHHAS U YUTATEIbCKAs KYJIbTYPhI, B TOM YHCIIE HABBIKU
CaMOCTOATENBHOW paboThl ¢ y4eOHBIMH TEKCTaMHM, CIPABOYHOM JIUTEPaTypoil,
JOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMU UH(DOPMALIMOHHBIX TEXHOJIOTHII;

UHTEpPEC K IMPAKTHUUECKOMY HU3Yy4EHHIO Ipodeccuil M TpyAa pasIMYHOIO pPoja,
YBa)XEHUE K TPYAY U pe3ybTaTaM TPYLOBOM NEATEIbHOCTH, B TOM YMCJIE HA OCHOBE

3.1 XUMUS 1 KU3HB 4 IIPUMEHEHHUs IIPEMETHBIX 3HAHUM 110 XUMUU;

OCO3HAHME LIEHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3I0POBBIO,
YCTaHOBKHM Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHME IMOCIEACTBUI M HENpUSTUS
BPEIHbIX  TNpPUBBIYEK  (YMOTpeOJEHHUsS  alKOrojisi, HApKOTHUKOB,  KypeHus),
HEeoOXoauMoCTH  coOMIoAeHHUsT MpaBWil  O€30macHOCTH MpU  OOpalieHuu ¢
XMMHYECKUMHU BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

Hroro no pazneny 4

OBIIEE KOJIMYECTBO

YACOB I1O 34

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIACC
Ne KosmnyecTBo yacos i DJIeKTPOHHbIE
ara
1| uudposbie
Tema ypoka H3Y4YEHH
/ Bcero | KP P o0pa3oBaTeIbHbI
|
n e pecypchbl
[Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U https://resh.edu.ru/su
1 1 1 Henens .
3HAYCHUE bject/lesson/6149
Teopus crpoeHust opranndeckux coequnennii A. M. bytiieposa, eé https://resh.edu.ru/su
2 1 2 Henens .
OCHOBHBIE MOJIOKEHUA bject/lesson/6149
[IpencraBienue o Ki1accuuKay OpraHnyecKuX BEIIECTB.
3 Homenknarypa (cucremMarndeckas) U TpUBHAJIbHbIE Ha3BaHUS 1 3 Henens
OpPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHH psi 1 4 Hene hutps:/resh.edu.ru/su
. HCACIA .
p ’ AR bject/lesson/6151
5 MertaH u 3TaH — HpocTenIne MPEACTABUTENH AJIKAHOB 1 5 hutps:/resh.edu.ru/su
— HCOCIIA .
p e A bject/lesson/6151
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 6 hutps:/resh.edu.ru/su
: Heens .
POCHHE, A bject/lesson/5412
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE MPEACTABUTENHN AIIKEHOB 1 7 hutps:/resh.edu.ru/su
— HEOCIIA .
p p peA A bject/lesson/5412
IIpakTnuyeckas padora Ne 1. «Ilosyuenue 3TuneHa u u3ydeHue ero
8 N 1 1 8 Henmens
CBOMCTB»
9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [Monyuenue 1 9 https://resh.edu.ru/su
HEIeIs .
CHUHTETHUYECKOTO Kay4yKa ¥ PE3UHBI bject/lesson/6152
AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSII.
10 L. 1 10 nemens
AneTtniieH — npoCcTeNIINi IPEICTaBUTENb aJTKUHOB




11 Beluncienus 1o ypaBHEHUIO XUMAYECKON pEaKIvy 11 nenens
https://resh.edu.ru/su
12 | Apensl: 6eH301 1 TOIYOJ. TOKCHYHOCTH apEHOB 12 nenens .
P Y P A bject/lesson/4775
['enernueckas cBs3b YrieBOJAOPOJOB, MPUHAICKAIINX K PA3TIMYHBIM
13 13 Henenst
KJIaccaM
[TpupoHBIE UCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN T'a3 U MOMYTHHIE https://resh.edu.ru/su
14 . 14 menens )
He(TsAHbIE ra3bl, HeQTh U TPOAYKTHI €€ epepaboTKU bject/lesson/6148
[IpupoHBIE UCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN T'a3 U MOMYTHHIE https://resh.edu.ru/su
15 . 15 nenenst )
He(TsAHbIE ra3bl, HeQTh U TPOAYKTHI €€ epepaboTKU bject/lesson/6148
16 KonTpoabHas padora Nel no paszaeny «YTriaeBoa0poabh 15 nenmenst
[IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BoopoaHas https://resh.edu.ru/su
17 17 nenens .
CBsI3b bject/lesson/4769
18 MHOroaTroMHbI€ CIUPTHI: STUJICHTJIUKOJIb U TJULEPUH 18 Henens
®deHoJI: CTpOoCHHE MOJIEKYIIBI, (PU3UYECKHE U XMMUYECKIE CBONCTBA, https://resh.edu.ru/su
19 19 Henens )
NIPUMEHEHUE bject/lesson/5727
https://resh.edu.ru/su
20 Anpaerunipl: GopMaNbAECTU U ALlETATBIETUA. ALIETOH 20 Henens )
AernaeL: hop AICTHA T att ACTHA. Al bject/lesson/4776
OaHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U
21 21 menmenst
YKCyCHas
IIpakTuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
22 22 uemenst
KHUCIJIOTBI»
CreapuHOBas U 0JI€MHOBAsI KUCIOTHI, KaK MPEJICTABUTENN BBICIINX
23 23 uemenst
KapOOHOBBIX KHUCJIOT
24 MBpia Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, X MOIOIIIEe AeiCTBHE 24 nenens
CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ uaponun3
25 25 "Henens
CIIOXHBIX 3(pUPOB
https://resh.edu.ru/su
26 Kupsl: runponan3, npuMeHeHne, OuoIorudeckas poJib KUPOB 26 menens

bject/lesson/5952




VYraeBobl: cocTaB, kiaccudukanus. BakHelmume npeicTaBuTeNnu:

https://resh.edu.ru/su

27 1 27 )
TJII0K033, PPYKTO3a, caxaposa HEACH bject/lesson/6150
28 Kpaxman u nieyunro03a Kak IpUpOHBIC TTOJTHMEPhI 1 28 Hemens hutps://resh.edu.ru/su
P PHp p 8 bject/lesson/5413
Kounrtpoasnas padora Ne2 no paszneny «Kucnopocoaepxariue
29 1 29 uemens
OpPraHUYECKUE COCTUHEHUS
30 AMWHEL: METHIIAMUH U aHWJIHH 1 30 Hemens
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE OPraHUYECKUE COCTMHEHUS, UX https://resh.edu.ru/su
31 1 31 nemens )
Oumosiornueckoe 3HaueHue. [lernrumpr bject/lesson/4743
32 benku kak mpupoHbIe BBICOKOMOJIEKYISIPHBIC COSUHEHHS 1 32 Henens https://resh.edu.ru/su
PHpOA yip g " bject/lesson/4743
33 OCHOBHBIC TIOHATHUS XUMHU BEICOKOMOJICKYIISIPHBIX COCIHMHECHMI 1 33 Henens https://resh.edu.ru/su
yip a A bject/lesson/4777
OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUN. https://resh.edu.ru/su
34 1 34 nepens )
[TImactmaccel, kKaydyKkd, BOJIOKHA bject/lesson/6095
OBLIEE KOJIMYECTBO YACOB IIO ITPOIPAMME 34




12 KJIACC

Ne KoiunyecTBo yacos DJIEeKTPOHHbIE
n Jara nudposBbie
Tema ypoka bp
/ Bcero KP [P | u3ydeHus o0pa3oBaTejibHbIE
1| pecypcbl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIlis aTOMOB 1 1 https://resh.edu.ru/su
. . HeJens .
P P bject/lesson/6479
[Tepuonnueckuii 3akoH u I[lepuoandeckas cucTteMa XUMHYECKUX
2 anemeHToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOW TEOpUEH 1 2 Henens
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX JIEMEHTOB U HX
3 COEIMHEHUH MO IpyNnaM 1 IepruoiaM. 3Ha4eHHe IeproIuIeCKOro 1 3
Heaens
3aKOHA M CUCTEMBI XuMH4YeckuXx ieMeHToB J[.11. MenzaeneeBa B
pa3BUTHH HAYKH
4 Crpoenue BellecTBa. XUMUYECKasl CBS3b, €€ BUbL, MEXaHU3MBI | 4
o HEOCIIA
00pa3zoBaHus KOBAJEHTHOU CBsI3H. BomopoaHas cBs3b
5 BanentHocTh. D1€KTpOOTpUIIATENLHOCTD. CTENEHb OKUCICHHUS. 1 5 https://resh.edu.ru/su
HCOCIIA .
BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS bject/lesson/6332
[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE U KOJUIOUIHbBIE https://resh.edu.ru/su
6 1 6 Hemens )
pacTtBOpbl. MaccoBasi J10J1s1 BELIECTBA B pacTBOPE bject/lesson/4939
7 Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTMHEHUH. | ;
Henens
I'eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanys XuMA4eCKUX peakiuii B HEOPraHUIECKOU U
. https://resh.edu.ru/su
8 OpraHMYeCKOM XMMHUH. 3aKOH COXPAHEHHUS MacChl BEIIECTB; 3aKOH 1 8 Henmens )
bject/lesson/4938
COXpaHEHUS U NPEBPALICHUS JHEPTUU IIPU XUMHUECKUX PEAKLIUSIX
9 Ckopoctb peakiun. OOpaTuMble peakiiuu. XUMHYECKOE PaBHOBECHE 1 9 Henens




IpakTuyeckas padora Ne 1. «BnusHue pa3in4HbiX GakTOpoOB HA

10 . 10 nenens
CKOPOCTb XUMHUUYECKOU PEaKLIUM»
DnekTponuTrdeckas auccounanus. [lonstue o BomopoaHoM
11 nokasarene (pH) pactBopa. Peakiun monHoro oomeHna. I'naponm3 11 hutps://resh.edu.ru/su
. . Henens )
PP P P bject/lesson/5912
OPraHMYeCKUX U HEOPraHUYECKUX BEILECTB
OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIEC peakinu. [TousTrue 06
12 . 12 venens
3JIEKTPOJIM3€E PACIJIaBOB M paCTBOPOB COJIEH
Koutpoasnas patdora 1 no pasneny «TeopeTudeckne OCHOBBI
13 13 menens
XUMHUM
Mertainnel, ux noJyioxkenue B [leproauyeckoit cucteMe XUMHYECKUX
https://resh.edu.ru/su
14 anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. 14 wenens .
N bject/lesson/1607
OO6mue ¢puznueckre CBOMCTBA METANIOB
. . https://resh.edu.ru/su
15 CrutaBbl METAIUIOB. DJIEKTPOXUMUYECKUH Psijl HANPSKEHUH METAIIIIOB 15 menmens )
bject/lesson/4961
16 XHUMHUYECKHE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUH, KaJTUH, 16 https://resh.edu.ru/su
o o o o HEeaeAa .
KaJIbIIMI, MarHAH, aJIOMUHAN ) U UX COCTUHEHUN bject/lesson/1604
. N https://resh.edu.ru/su
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCAUHEHUI 17 Henens )
bject/lesson/3534
N N https://resh.edu.ru/su
18 XuMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U NX COCTMHECHUH 18 menemns )
bject/lesson/1605
19 IpakTuyeckas padora Ne 2. "Penienue sKCriepuMeHTAIbHBIX 3a7a4 19
Henens
mo TeMe «MeTajb»"
20 Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreMe XMMUYECKUX 20 https://resh.edu.ru/su
HEaeAa .
anemenToB JI. 1. MenpeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB bject/lesson/5939
du3nyecKue CBOMCTBa HEMETAIIOB. AJTOTPOTHS HEMETAIIOB (Ha https://resh.edu.ru/su
21 21 "enens )
IpUMepe KUCI0Poaa, cepsl, pocdopa U yrieposa) bject/lesson/2072
22 XHUMHUYECKHE CBOMCTBA FAJIOTE€HOB, CEPhI U UX COETMHEHUM 22 uemenst
23 XuMHYeCcKHe CBOMCTBA a30Ta, pochopa 1 uX CoOeTMHEHHIA 23 Henenst




https://resh.edu.ru/su

24 XUMHUYECKUE CBOMCTBA yIiIepoJa, KPEMHUS U UX COCIUHEHUI 1 24 nenens bject/lesson/2069

25 [IpuMeHeHNe Ba)KHEMIINX HEMETAJUIOB U X COCIMHEHUN 1 25 nenens
O6o06mienne u cucTemMaTu3anus 3HaHul 1o TeMe «Hemetamby.

26 Beluncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLIUN U 1 26 Henens
TEPMOXUMHUYECKUE PACUETHI

7 HpaKTH:{eCKaH padora Ne 3. «Pemienue skcriepuMeHTaIbHBIX 3a1a4 | 27 nexes
no reme "Hemeramibr"»

28 KonTpoabHas padora 2 no teMam «Metamnsl» u «HemeTanabny 1 28 nenens

29 Heoprannueckue u opranngeckue Kuciaotsl. Heopranmueckue u 1 29 Hexens https://resh.edu.ru/su
OpraHuYeCcKue OCHOBaHUA bject/lesson/5913

30 AmpoTepHbIe HEOPraHUYECKHE U OPraHUYeCKUe COeTMHEHUSI. 1 30 Henens https://resh.edu.ru/su
['eneTndeckas CBSI3b HEOPraHWUYECKUX U OPraHUYECKUX BEIIECTB bject/lesson/4960

31 Pouib XI/II‘\'/II/II/I B 00ECTICUCHHUH IKOJIOTUUECKOM, SHEPreTUUECKON U | 31 nexes
MUIIEBOM 0€30MacHOCTH, Pa3BUTUU MEIULIUHBI

ey [Ipencraneruss 06 0OMMUX HAYYHBIX TPUHITATIAX TIPOMBIIIICHHOTO 1 32 Henens https://resh.edu.ru/su
MOJIy4CHHS] BAKHEHIIINX BEILIECTB bject/lesson/3514

33 | YenoBek B MHpE BEIIECTB U MAaTEPHAIOB 1 33 nemens thps://resh.edu.ru/su

bject/lesson/3504
https://resh.edu.ru/su
34 XUMUS U 3I0POBBE YEJIOBEKA 1 34 menens bjelz:t Nesson/5452
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AkuuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
e Xumus. 11 kimacc. «kKoHctpykrop» Tekymiero konTpois. Kazanues FO.H
e Xumusd. 10—11 knaccesl. Junaktuueckuii matepuai. Pageukuit A.M

e Xumusg. 10—11 knaccel. 3agauHuk ¢ «noMmoutHukom». I'apa H.H.,
["abpycesa H.U.

e Xumus.10- 11 knmacc. Buneonemoncrpanuu.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

e IM3patenscTBO «IIpocBerieHne» www.prosv.ru
e Oenepanus MHTepHET-00pa3oBaHus, CETeBOE 00bEIMHEHNE METOIUCTOB
www.som.fio.ru

e Poccuiickast Bepcusi MeXIyHapOHOTO MpoekTa CeTh TBOPUYECKUX YUUTEICH
it-n.ru

e Poccuiickuii o6meo0OpaszoBatenbHbIid [Topram www.school.edu.ru

e Enunas xoyeknus 1iu@poBeIX 00pa3oBaTeIbHBIX pecypcoB www.school-
collection.edu.ru

e Poccuiickas 31eKTpoHHas miKkoyia https://resh.edu.ru
e bubmmoreka [IOK
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